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BBEAEHWE

HusmenHoctH Azep6aiiixaHa 3aHUMAIOT BaXHOE MECTO B
®KOHOMHKE peciyOnuKu. 31ech pa3MelleHbl OCHOBHBIE PaliOHBI
XJIONIKOBOJICTBA pecnyONuKU. bBonbiive nnowmaiy BblIETIECHBI
TaKXe IMOJl 3€PHOBBIE KYJIbTYPHl M BHHOTPALapCTBO.

Kpome Toro, oHM NpeicTaBisioT co00i MHTepecHeHmmit
OOBEKT B IPHPOAHOM M MEITHOPATUBHOM OTHOILIEHUHM.

Menuopanus 3acoiIeHHbBIX TOYB, KaK H3BECTHO, - OAMH U3
IIaBHBIX (PaKTOPOB MHTEHCU(DHKALMH CENbCKOro Xxossiicrsa. Ha-
JIMYUE BBICOKOTO 3aCOJICHUsS B MOYBOIPYHTAX U FPYHTOBBIX BO-
nax HU3MeHHocTeH A3sepOailkaHa upe3BbIYAHO MPENdTCTBYET
Pa3BUTHIO 31€Ch UPPUTALIMU U OCBOEHUS 3EMEIIb.

[Mojcuersl MOKa3bIBAKT, YTO TMOYBBI, HYXJAIOUIMECH B KO-
peHHoit Menuopauuu B AzepOaiimxkane, 3anuMaioT 6osee 60%
TEPPUTOPUN HU3MEHHOCTeH pecnybmuku. Okono 2,5 MiH. ra
3TUX 3eMeNIb TPYLHOMEIUOPUPYEMBbIE, YTO OOYCIOBIEHO TsiKe-
JIBIM MEXaHUYECKUM COCTaBOM, HEPELKO BBICOKOH COJIOHLEBa-
TOCTbIO M HM3KOW BOLOMpPOHHUIAaeMOcThi0 NouB. [Ipu 0310poB-
JICHHU BTUX 3eMeNib OOBIYHO TMPUMEHSIOTCS OOMBILIME MPOMBIB-
HbIE HOPMbI BOiIbI, Hepeako npesbitatoiye 70-100 Thic. M° Ha
1 ea 3eMenp, yactas u miybokas (6osec 3 M) JpeHaxHas CETh
¢ MexjpeHHbIMU paccTosHusAmMu 100 m 1 menbiie. [IpoMeiBka
U OIIpECHEHHE COJIOHYAKOB MHOIUa 3ardrusaercsa Ha 8-10 mert.
Bce 9T0 CHIBHO MOBBIIAET CTOMMOCTb MEIHOPATUBHBIX PabOT
(Oonee yeM B 5-6 pa3) U Ha HECKOJIbKO JIET 3a[€pPXKUBAET OCBO-
€HUE COJIOHYAKOB TOJl CENbCKOX035HCTBEHHbBIE KYJIBTYPHIL.

ConoHYaKku ¢ aHAJIOTMYHBIMU MENUOPATUBHBIMU CBOMCTBa-
MU IIMPOKO pacnpocTpaHeHsl B CHa3aHb-CyMrailbITCKOM Mac-
cuBe, KapabGaxckoil, IlupsaHckoii, CanpsgHCKOU CTeIsix, B
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H0xnoit Myranm u gpyrue MaccuBax AsepOaiinxaHna.

Ocrpast HoTPebHOCTh CEIBCKOTO XO3HCTBA B PACLIMPEHHH
HOCCBIBIX  INIOMIaUMCH W PE3KOM IMOBBIIEHHH YPOXaiHOCTH
CCILCKOXO3UCTBEHHBIX KYJIBTYP HACTOATEIbHO TpebyeT u3yde-
HI OCHOBHBIX 3aKOHOMEPHOCTEH peXHMa, MEXaHHU3Ma MMIpa-
UK CONCH, (PU3MKO-XUMHYECKHX U BOAHO-(PH3MYECKMX OCO-
OGeHNoOCTCH TPYAHOMETHOPUPYEMBIX  3aCOJIEHHBIX IIOYB U pas-
paOOTKM HaydHBIX OCHOB KOPEHHOM MeJIHOpPaLUH, HalpasieH-
HOI1 Ha pe3Koe YCKOPEHHUE ITPOMBIBKH U OCBOCHHE STHX 3€MEIIb.

B cBia3u ¢ THM MBI PELIWIN B YCIIOBUAX MPOU3BOACTBEHHBIX
ONBITOB KCCTEH0BaTh M pa3paboTaTh crioco6bl YCKOPEHHOTO O3/10-
PORICHUS TPYIHOMEIHOPHPYEMBIX COTOHYAKOB B A3epOaiinxaHe.

C uenpio 6onee 0BOCHOBAHHOIO pPELICHUA MMOCTABIEHHOM
30aUd MBI OCYLUECTBIISUIM KOMIITIEKCHBIE HCCIIE[OBAHMUA Ha
TPYUHOMEITMOPHPYEMBIX IIHHUCTBIX cosloHYakax Kapabaxckoi
CTCHM, 3aKIIOYaloIlMecs B U3YYEHMH coneoTaaud, auddepen-
[IHAlMM U COTIPSKEHHOCTH COJIEBBIX MaccC, U3MEHEHHUS (PU3HKO-
XHMHYCCKHX U BOLHO-(PU3HMYECKUX CBOICTB [TOYB U IIPOU3BOIH-
TC/ILIIOCTH TPOMBITBIX Pa3HbIMU CNOcOOaMHM IOYB ITyTEM BbIpa-
[HBalWs B BEreTalMOHHBIX W IOTEBBIX YCIIOBHUAX CEJIbCKOXO-
$ICTBCHIIBIX (XJIOMYATHUK, 9YMEHb, PUC) U KOPMOBHIX (TOpoOX
KOPMOBOH) KYyJIBTYP.

[TojicBble MccaeqoBaHKs BBIOJIHAIKUCE TOJI PYKOBOICTBOM
I 1IPI HCIIOCPEACTBEHHOM YYacTHH aBTopa. B ocymiectsienuu
nojiesnix  pabot  yyacTBOBaIM acmupaHTH B.A.Axmenos,
1.K.Mukawios u vactuydo T.I'.Hazapos u A.M.Kynues. Ana-
JAWLE NOYB BLIMOJIHEHBl MJIAAUIMMHM HAyYHBIMH COTPYIHHKaMH

LU I xasaysane, H.JJ.HMcmaiinosoit u P.l.AcnanoBoil.
Nojeters npounsseueHst nHxeHepoM C.INHckenneposok:. Becem
HM aBTOP HPHIIOCUT CBOIO IIyOOKYH Si1arofapHOCTE .




INIABA 1

IIPUPOJIHBIE U
IIOYBEHHO-MEJIMOPATHUBHBIE
OCOBEHHOCTHU PABHUHHBIX TEPPUTOPUI

Husmennyio 3ony AsepbaiixaHa B reoMopgoIoruyeckom
OTHOIICHHH MOXHO paccMaTpuBaTh KaK OBIBIIMI OOLIMPHBINA
MEJIKOBOAHBIA 3a1uB Kacnuiickoro Mops, KOTOpBIH CylecTBO-
BaI elle B goucropuyeckoe Bpemd. Ceifuac ata yacth pecrny0-
JIMKH XapaKTepHU3yeTcs KaK paBHHHA, oOpa3OBaHHas aL1OBU-
aJIbHO-ITPOMIOBUAIBHBIMY KOHYCAMH, BJIOXEHHBIMU B JIE/TIOBHLIT-
bO-TIPOJIIOBUAIIBHBIE TEPPAchl. MexXay KOHycaMH CYIICCTBYCT
Gonee mnM MeHee 3a00NIOUCHHbIE ‘KOHTAKTHbIE LEMPECCHH, a
nepucdepuss KOHyCOB NEPEXOMUT B OOMLIy0 HIIEH(OBYIO paBHU-
Hy. Lenrpanbnas o6macte MyraHckoil HU3MEHHOCTH TIpECTAB-
JA0T COOOH aUTIOBUATIbHYIO PaBHHUHY, CPOPMHPOBAHHYIO AKKY-
MYJSATUBHOU AeaTenbHOCThI0 Kypbl 1 Apakca. 3aMKiyTbie Jcr-
PECCHH, WIH TaK Ha3bIBAEMbIE “4ajibl” U TPUBBI, ABJISIOTCH OC-
HOBHBIMH hOpMaMU Me30penbeda AUTIOBUAILHON PABHUHbI.

HusMmenHas Tepputopust pecrnybiaMKH UMeCT Cyxoi cyGTpo-
MHYECKHid Kiumart, rae ucnapsemocts (1000-1100 mMm) B 3Ha-
YUTENIbHON CTETCHHU INPEBBIIAET TOAOBYI0 CYMMY aTMOC(PEpHBIX
ocagkoB (200-300 mm). Knumarudeckue yciioBust crocobCTBo-
BaIH Pa3BUTHIO 3[ECh HOJIYIYCTHIHHOM ACCOLUMALMU KaK 30-
HJIBHOrO THIIA pacTUTeNbHOCTH. LUnpoko pacmpocrpaHeHsl
KapranHas, KapraHHo-1I0JIbIHHas U 3geMepoBasi IpyHITHPOBKU
PacTUTENILHOCTH, OTIMYAIOIIMECH MYOOKOH Yy KOPEHSAEMOCTHIO,
MaJIOH JIMCTOBOHM MOBEPXHOCTbIO, BLICOKUM OCMOTHYECKUM [aB-
JIeHUEM, CWIBHOH MUHEpaliM3auuel KJIEeTOUHOro coka. Heko-
TOpbIE BHABI CIIOCOOHBI BBIAENATH COJIb Yepe3 JIUCThS.




3cpkalo IpyHTOBBIX BOA, B OOIeM cieflysl 3a perbedoMm,
YBCJIUUMBACTCS [0 HAMpaBIEHUIO OT IIPEAropHOM K
HCHTPWILHOKM YacTH HU3MEHHOCTU. 1lpu 3TOM eciii B 30HE MOM-
FOpHBIX JICIOBUANBHBIX PABHUH TPYHTOBBIE BOIABI OTCYTCTBYIOT
WIKW K¢ 3aleraioT croipb rmyboko (mybxe 10-20 M), yto Hcna-
pCiiHC MX TMOYTH HE MPOUCXOMUT, B CBSI3U C YEM OHU HE SBIIA-
I0TC NOCTOSHHO AeWCTBYIONMM HaKTOpoM B nouBooOpazosa-
TCILIOM TIPOLIECCE M HE OKa3bIBAIOT BO3JEHCTBUA HA BOJHO-CO-
JICBOI peXUM IIOYB, TO I10 Mepe ABHXEHMs K LIEHTPaJIbHOH Yac-
TH HW3MEHHOCTH pOJIb HUCITAPEHU IOCTENEeHHO MOBbILIACTCA U
CTAHOBUTCS TOCIOACTBYIOIINM (haKTOpoM B IMOYBE00Opa3oBa-
TCIILHOM TIpoLiecce.

Takum 06pa3oM, OTMEUYEHHBIE YCIOBHS U CIOXHas MCTO-
pus popMUpOBaHUs JaHANIaTa HU3MEHHOCTH AsepbaiixaHa
Cranu TMPUYUHOU popMUpoBaHUs Oosbioro pasHooOpasus
1104B. AHaJIW3 JUTEPaTypPHBIX AAHHBIX WM pPE3y/bTaThl HALIMX
MCCIIeOBAHUH TIOKA3aIH, YTO Ul HU3MEHHOCTEH A3sepOaiigxka-
a XApPAKTEpPHO HAIMYMe KaUITaHOBBIX, cepo-OyphIX, cepo3eM-
1IbIX, JIYTOBBIX, 3a00/IOYEHHBIX IOYB M MX MPUMUTUBHBIX pPa3-
I1OCTCH, YacTO TAKBIPOBUIHBIX M OTaKbIpeHHBIX Io4B. Cpenu
IIUX UIMPOKO PacIpOCTpaHEHBl TMOYBBI C IPU3HAKAMHU BBICOKOU
COJIONTEBATOCTH U 3aCOJICHHOCTH.

[Mponeccel coneHaKOIUIEHUs B MOYBAaX U TPYHTOBBIX BOAAX
nuiMmentnocred  AzepbaiiiikaHa paccMaTpUBaJIUCh MHOTHMH
HCCHC/IOBATCIISIMU, HO TI0O 3TOMY BOIPOCY CYLIECTBYIOT pa3HbIe

KOHIECHIHH, COMNIACHO KOTOPBHIM MCTOUYHHUKOM IOCTYIUIEHHUS CO-
JICBLIX MicC B HU3MeHHOCTH A3zepbaiijikaHa CIyXWIA TPYHTO-
BLIC  BOJbI HPCATOPUIN, IPUHOCSIHE ¢ cOOO0 B PaCTBOPEHHOM
BIJIC  1IPOJIYKTH  BbIBETpUBaHUS KopeHHelx nopon (Casa-
penckmii, 1929), peunibie Bousl U X (hUIBTPALMOHHBIE ITOTOKH
(Casapenceknit, 1929; 3axapos, 1935; Ilpukionckuii, 1946),

mopekue Bojint (Bostobyes, 1945; Abayes, 1966), cylecTyio-
WHMH BCKOBOI I'COXUMHYCCKHH TIOTOK COJIEBBIX PACTBOPOB OT
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rop k HusMeHHocTH (Kospa, 1954), uuTeHcHMBHOE MclapeHue
(EropoB, 1959) M mnoBepXHOCTHbIE MAEMIOBUAIBHO-MPOSIOBH-
aspHble Boabl (AOnyes, 1965, 1968).

B.P.Bono6Gyes (1948, 1965), paccmaTtpuBas cucTeMbl U XH-
MU3M MUIpalMy ranoduioB 1 moyB AsepOaidmxaHa, ycrato-
BWI reHe3uc U reorpaduio opM cosreBoi Murpauuu. [Uis 1104
Kypa-ApakcuHCKOH HM3MEHHOCTH UM BblgeneHo 11 ¢opm 3a-
CONIEHUA [I04YB; 3IIOBHANbHAY, ACIAIUMOHHO-AKKYMIIATUBHAY,
NeNIOBUANbHASA, IIPOJIIOBHANIbHAS, KOHYCOBas, Aa/UTIOBHATIbHA,
JIOJIMHHAS, MPUMOPCKasd, IPUOOIOTHAN, [IyOMHHO-HANIOPHAH W
COTOYHas.

JlelcTBUTENBHO, TIPOLIECC 3acOieHUs IIOYB B A3zepOaiiixka-
He MpOTeKall MO-pa3sHOMY, MOSTOMY 31E€Ch OTMEUECHBI pa3iiuu-
Hble (OPMBI 3aCOJICHUS, XapaKTepHble Naxe Uil ONHOrO BHUA
[1OYBBI.

Takum 00pa3oM, NpUPOIHbIE OCOOEHHOCTH HU3MEHHOCTEH
A3zepbaiiixaHa NMpUBEIHN K CO3aHHI0 GOJIBLIOTO pa3HOOOpa3usi
[I0YBEHHO-MEJIHOPATUBHBIX YCIIOBHHM U B CBA3U C BTUM - K CO3-
JAHUIO Pa3IHYHbIX MEIUOPATUBHBIX THIIOB 3eMenb. Hiis poek-
TUPOBaHMA M OCYLIECTBICHUS YIIYOJIEHHO pa3paboTaHHbIX
CUCTEM MEJTHOpATHUBHBIX MeponpuaTuii B pecnybauke (B.P.Bo-
nobyes, 1951, 1956, 1965) HeoOXOAMMO OCTAHOBHTBCS Ha
PacCMOTPEHHU TEHETHYECKHX U METHOPATUBHBIX OCOOEHHOC-
TEH MOYB TpeX KPYIHBIX METHOPAaTHUBHBIX THUIIOB 3eMeJlb, 3aHH-
MalOUIMX OCHOBHYIO TEPPUTOPUIO HU3MEHHOCTEH U SBJAIOLLIMX-
Csd [JaBHbIM OOBEKTOM HUpPpUTALMM W MEIMOPaLUd 3EMCIb
A3sepbaiixaHa: 1) AeMIOBHATBHBIX W [e/IIOBHAIBHO-TIPOJIIOBH-
IbHBIX PAaBHUH, 2) PEYHBIX KOHYCOB BBIHOCA U 3) WULIOBH-
TBbHBIX PaBHHH.




Oco0eHHOCTH MOYB JEJIOBHAJILHBIX U
AEJIIOBUAILHO-NPOJIOBHAIBHBIX PABHHH

IMoxpoObHas XxapakTepUCTHKA NPUPOIHBIX YCIOBHU (TeHe-
3UC, reorpacusi, peXUM 3aCOJICHUS) U METHOPATUBHBIX OCOOCH-
HOCTEi 3TOro THI1a 3eMesb MPEeICTaBlIeHa HaMH B CIIEUAIbHOM
monorpacpun  (M.P.Ab6uyes, 1968). B nannoii pabote mMbl oc-
TaHaBJIMBACMCS HA DTOM JIMILIb IO TOTO, YTOOBI BHEIBUTH CITELIM-
UKy NOYBEHHO-MCAMOPATHBHBIX YCIOBHHA BTOrO THIIA 3eMelb.

[Touss! Je/OBMILHBIX PaBHUH (POPMUPYIOTCH TIOA BIMSHU-
€M TMOBEPXHOCTHOIO JETIOBUATBHOTO M JETI0BHATbHO-TIPOITIOBH-
ANLHOIO CTOKA B YCJIOBUSX OTCYTCTBHS CBSI3U C IPYHTOBBIMH BO-
Jamu. Boubl Jic/110BHaTIbHBIX TIOTOKOB OTJIaraloT Ha TOBEPXHOC-
TH JUCJIIOBHAILIIBIX CKJIOHOB, OCOOEHHO B UX IUIEi(OBOI 30HE,
TOHKO OTMYUCHHbBII MaTepual, YTO BbI3BIBAET HENPEPHIBHOE
OMOJIAKHMBAINC BCPXHEro ropu3oHTa noys. KoHueHTpupoBaHue
COJICH B BCPXIUX CJIOAX IMOYB IIPU 3TOM CBSI3aHO, C OJIHOM CTO-
POHBI, ¢ IIPHBHOCOM COJIEH € BBILLIETIEXAIUX YJaCTKOB, a C JIpYy-
roi - ¢ 1EPEPaclipelie/IeHHEM COJIEH BHYTPHU [TOYBEHHOIO TPO-
thuis.

Haunbounmas nnowanas 3eMens AeII0BUAIBHOTO TPOHCXOXK-
penus npuypoucHa K IHuppancko#, Munbcko-Kapabaxckoit
crensaM, iiyjika-Tazaxckomy u Cugsanb-CyMrailbITCKOMy Mac-
cuBaM. Hematyio tuiouiags 9T MOYBBI 3aHUMAKOT U B FOTO-BOC-
TOYHBIX Hpcuophsix I'obycrana, B HaxsrueBanckoit ACCP, B
npeaenax Hxceiipanuensckoro Maccua, B IlpuapakcuHckoi
nonoce U paxe B Jlenkopanckoit obnactu. B ycnosuax Asep-
GallkaHa TUIOLh YTHX 3€MEIb COCTaBIsieT Oosee OIMHOM Tpe-
td (1 maH. 100 Toic. ra) obmed IO PAaBHUHHOM 4YacTH
pecnyOiIuKH.

[TouBsl JEMOBHWILHBIX W JETIOBUAIBHO-TIPOIIOBUATIBHBIX
PaBHUH OTIIMYAKOTCH IUIOXUMH XUMHYECKUMU, (PU3MIECKUMH H
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(hU3UKO-XUMHYECKUMHU CBOMCTBAaMM: CHIBHOM 3aCO/IEHHOCTBIO,
BHICOKOM COJIOHILIEBATOCTBIO, TAXEJIBIM MEXAaHUYECKHM COCTa-
BOM, OOJBIION IUIOTHOCTHIO, CPAaBHUTEIBHO CJIa00i OCTPYKTY-
PEHHOCTBIO M CKBAaXHOCTBIO M BECbMa HHU3KOW BOLOIPOHHIIae-
MOCTBIO. B rmpenenax HeqOBHAIBHBIX CKJIOHOB M OTHENBHBIX
MAaCCHBOB IIOArOPHBIX PaBHUH HabJII0aeTcs OOBOJIBHO 3HAYH-
TEJIbHOE U 3aKOHOMEPHOE BapbHUpPOBAHUE 3THUX MPU3HAKOB, YTO
JA€T HaM BO3MOXHOCTb BBIABUTH cIielMpHIecKrue 0cOOEHHOCTH
[I0YB YETKO BBIPAXEHHBIX MECTHBIX 30H: BepxHel (cosnecOop-
HOU 30HBI), CpeAHEH (30HBI TPAH3HUTA COJIe) U NUIeHdOBOM (30-
Hbl aKKyMYJIAIUMA COMEit).

XapakTepHo, 4YTO NpH OOLIEM TSXEIOM MEXaHHYECKOM
COCTaBe IOYB [ETIOBUAIBHO-TIPOIIOBUAIBHBIX PABHUH BbISABIIS-
€TCA BIIOJIHE BbIPAaXEHHAs 3aKOHOMEPHOCTh B €ro U3MEHEHWH B
3aBUCHMOCTH OT YKJIOHa MECTHOCTH. B cxeme MexaHWuecKuu
COCTaB IOYB CTaHOBUTCA Oojiee TOHKMM B HaNpaBleHUH K
uuleidy AeTIOBHAIbHBIX paBHHH. B BepxHel 30HE JCIHIOBH-
QIbHBIX PABHUH IOYBBI IPEUMYILECTBEHHO CYMIMHHUCTblE. B
CpeaHeH 30He MEXaHHYECKUH COCTaB MOYB CTAHOBHUTCH JICIKOT-
JIMHHUCTBIM, a B LUICH(OBOH 30HE - TAXEIOITIMHUCTHIM. B aTOM
XK€ HallpaBJIeHUH OTMEYAETCd YBEJIMYEHHE COUEPXKAHUN HIIHC-
TOM (ppaklUMU U CHHXEHUE CTENEHH OCTPYKTYPCHHOCTH MOYB,
4TO CBUIETEIBCTBYET O MHUKPOArperaTHOM COCTaBE W 3HAYEHUH
¢akTopa gucIepCHOCTH MoYB. PAKTOP AUCMEPCHOCTH BEPXHe-
ro HOJIyMETPOBOTO CJI0s 10YB Kosebrercs B npeuenax 50-60%
(Cussanp-CymraiipiTckuii Maccus) M 60-100: (KropoBaarckuit
MACCUB) YTO YKa3bIBacT Ha HENPOYHOCTb MHMKpoarperatoB. Ha
Hall B3IVIAN, 3TO MOXHO CBA3aTh C COJIOHLEBATOCTHIO nouB. [lo
COJIEPXKAHUIO TIONIOIIEHHOTO HATPUS COJIOHLICBATOCTh  BTHX
noys coctasiseT 15-20% oT cyMMbl MOTIOIMEHHBIX OCHOBAHUU
B BEPXHHUX 30Hax paBHUH U 30-40% u Oosee B moyBax IIIei-
¢oB, e 1maBHBIM O0pa3’oOM pa3BUTHl KOPKOBbBIE COJIOHIIBI.

XapakTepHOil 0COOEHHOCTBIO MOYB AENIOBUATIBHBIX PABHUH
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ABBICTCS HAKOIUIEHWE MaKCHMyMa cojlell Ha ompenesieHHOH (B
obnieM  nebonbiuoil) rIyOuHe B 3aBHCHMOCTH  OT  YKJIOHA
mecrioctd, Tak,  cogepxkaHue coieil B BEPXHEM METPOBOM
CJIOCH 110YB BEPXHHUE 30HBI PABHUH COCTaBIAeT B cpegHem 0,3-
(0,5%, B 10 BpemMd Kak B IUICH(OBOH YacTH CKJIOHOB - 2-3%.
Ciloi MAKCUMAIBHOTO COJIEHAKOIUICHUS B BEPXHEH 30HE paB-
HWN npuypoyeH K GompiunM miybunam (60-120 cm), yem B 30-
ne nuieida (10-15 cM). Bonsioe pasnmuune B cogepxanue co-
JICH OTMCUAETCs KaK B CJIOE BHIMBIBAHHA COJIEH, TaK U B Onpec-
neutom BepxHeM croe. ComepxaHue cosleil B ONPECHEHHOM
BCPXHEM CIIO€ NOYBLI BepxHed 30HHBI cocTaBisieT 0,1-0,2%, a B
9TOM Xe coe nueigoBod yactu - 1-2%. KonuuectBo coneit
B CJI0€ MX MaKCHMaJIbHOIO COLNEpXKaHUs B BEpXHEW 30HE paB-
IHH [TOYTH COOTBETCTBYET COJIECOACPKAHUIO B TaK HAa3bIBAEMOM
OLIPCCHEHHOM cnoe 1iekdoBol 30HEL. YTO Kacaercs coseBo-
0 COCTABa, TO JEOBUAIbBHBIE TTOYBbI OOraThl HATPHEBBIMH CO-
JISMHM TIOYTH BO BCEX YaCTAX PaBHUH; MPU T'HIPOKAapOOHATHOM
coCTaBe CONIEH - B BEPXHEH 30HE, MPHU CYIb(AaTHOM - B Cpejl-
HCH W TPH XJIOPUAHOM - B HIICH(MOBOH 30HE.

M3 (pU3MYECKUX KOHCTAHT JUIst I10YB JEJIIOBHAIBHBIX paB-
Hun AscpOaiifkaHa XapaKTEepHBI BBICOKHE 3HAYEHHSI OOBEMHO-
ro seca. g mteiicoBod YyacTH paBHHH 3HAYeHUS 0OBEMHOFO
seca 8 cioe nouset 0-1 M OKa3piBalOTCS BEChMa BBICOKMMHU U

sapnupylor B npenenax 1,5-1,6. B 6onee BBICOKO pacmonoxXeH-
1Hoii yacru MaccuBa oObeMHBIA Bec yMeHbluaercs go 1,1-1,2.
Coorperersenio ¢ 3TUM U3MEHSeTCs U MOPO3HOCTh MoyB. Ilo-

BLUNCHELIMH 1IOKA3aTENSIMH IIOPO3HOCTU B MpPEfENax MepBOro
merpa (55-60%) obnamaloT MOYBBI BEpXHEH YaCTH [JEIIOBU-
abtiix pastinn. flo wanpasnenuto K mw1ei¢oBoi 4acTH 1opos-
HOCTL yMmetbinacres o 50-45%.

M3 Bosbix CBOMCTB MOYB UCCIIENOBAHBI THIPOCKOIHYECKaAs
M MaKCHUMWILHAA IMIPOCKOIMYECKas Bllara, KOothULIMEHT yBsi-
JaHHs pacTelnii, MAKCHMaIbHAs MOJIEKY/IpHAs BIAroeMKOCTb
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H KoatpdULHEHT hrIbTpalldd U OTMEYEHO IOC/IEeNOBaTE/bHOE
HX YXYIALIEHHE TI0 HAMpaBJICHUIO K LIICH(MOBON YacTH AEIIOBH-
WILHBIX PABHHUH. B 3TOM OTHOLICHMH BecbMa MOKa3aTelbHbI Ma-
Tcpyallbl UCCIIEOBaHUN (PHIBTPALMOHHOM CITOCOOHOCTH I10YB.
B cepo-Oypeix MouyBax, paclpOCTpaHEHHBIX Ha OobINei 4acTu
BepXHe# 30HBl JETOBUAIBHBIX paBHHMH, KO3(PPULUEHT
(hUIbTpAl B TIepPBbIH 4Yac ONBITOB peako jpoxomgut no 0,08
MM/ceK, a B OCHOBHOM KoneOnercs B npeaenax 0,04-0,05
MM/cex. B modyBax xe nuieiipOoBON 4acTH CKJIOHOB 3TOT IIOKa-
satens He npesblmaer 0,01 MM/cexk. B TeueHue ombiTa BOLOII-
POHHLIAEMOCTh IMPOrPECCHBHO Iajaa, yMEHbIUAiCchb B HeEC-
KOJIbKO pa3. XapakTepHO, YTO OTMEYEHHasd I[0C/Iel0Ba-
TEJIbBHOCTh U3MEHEHH BOJAHBIX CBOMCTB [10YB IPOCIEXHBAIACH
B 10YBaX BCEX HUCCIIEIOBAHHLIX HAMH MACCHUBOB, OJIHAKO HUX BbI-
paxeHHOCTb Oblna HeoguHakoBoW. Tak, ¢u3MUeckue, a Cielo-
BATENIbHO, M BOJHbBIC CBOMCTBA YXYIHIAIOTCS OT IOYB [EJIOBH-
QILHBIX CKJIOHOB MMWIbCKOH TIOLrOPHOW pPaBHHUHBI B IOYBaM
Kroposnarckoro, XapamuHckoro, Bo3narckoro u Cussanb-CyM-
raibITCKOrO MacCUBOB.

Takum obpazom, pU3HUECKHE U BOJAHBIE CBOMCTBA MOYB A€-
JIOBHATBHBIX paBHUH A3sepOaiiixana B oOiieM Hebmaronpusr-
Hel. [IpuBefeHHbIe criendryeckue 0COOEHHOCTH MexaHHdec-
KOTO COCTaBa M (PU3NUECKUX CBOWCTB, CTPOEHUs COIEBOTO TPO-
s, WHUPOKOPACHPOCTPAHEHHAS COJIOHLIEBATHOCTh W JAPyrve
KQuecTBa 3ACOJIEHHBIX MOYB JEIIOBUANBHBIX U JENIOBUAIBHO-
[POJIIOBUATbHBIX DPAaBHHUH TPEOYIOT CJIOXKHOTO COYETaHHUs CHC-
TEM MEITHUOPATHBHBIX MEPOIPHUATHIA.

Oco0eHHOCTH TIOYB PEYHBIX KOHYCOB BBIHOCA
B HusMeHHwplx pailoHax AsepOaiigxaHa Oosbloe

pacrpocTpaHeHHe MONYyYWIA TOYBBl PEYHBIX KOHYCOB BBIHOCA.
®akTOpOM MHUIPaLMH COJIEH B ®THUX IMOUYBAX SIBIAIOTCH BHYTPH-
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KOHYCOBBIC 1'PYHTOBbIE BOAbI, UMEIOILME CTOK OT OoJsiee BbICO-
KOPACHOJIOKCHHDBIX Y4aCTKOB KOHyca BHH3 IO YKJIOHY K Oosiee
nepudepuucckuM 1 OOBIYHO HOMONHSIEMBIM 33 CYET OpoCHU-
TeNbibIX Bod. B sTOT mpouecc ofmiei HanmpaBlIeHHOCTH Mepe-
Mclilenus collel K nepugepuyeckuM 4acTaM KOHyca, KaKk OT-
meuact B.P.Bonobyes (1965), MOryT BOBiIEKaThCs CIIOM B I10Y-
BCHIIOH TOJIIE, NEPEMELICHHBIE B TPYHTOBBIC BOABI HHCXOIS-
HIMMU TOKaMH BJIarH.

[To TOYBEHHO-MENNOPATUBHBIM OCOOEHHOCTAM pPaliOHBI
PCUHBIX KOHYCOB BBIHOCA TaKXe JAENATCHd Ha TPU reHeTHYecKue
30Hbl: NPUBEPIUMHHYIO, 30HY BBIKIIMHMBAHUA W 30HY Lwleiida
peuHbiX KoHycoB (BosoOyes, 1965). B npusepiinHHONE 30HE
MCXAHMYECKMH COCTaB IOYB U IPYHTOB Hauboee JIerkuii (B oc-
HOBHOM IECYAHBIA U CyNeCYaHblid, a B MEXTIPUBHBIX JIOXOHHAX
- CYWIMHHUCTBIM). TTOYBBI BBICOKOIUIONOPOAHBIE, HE3aCOJEHHBIE
win cnabo3aconennsle. I'pyHTOBble BOABI MpecHbie (MeHee 2
1/11), 3aneraroT myO0oko. B 30He BBHIKJIMHUBAHUS IIOYBBI XOTH
IICCKOJIBKO U YTSAXKENAKTCA, OMHAKO MEXaHUYECKMH COCTaB MX
OCTaACTCs TeM XK€ (MecYaHblil U CYNIMHHCTbIH). [pyHTOBBIC BO-

Jibl, 34JICralollMe B OCHOBHOM HEITy0OKO OT MOBEPXHOCTH 3€M-
JIl W MCCTaMH BBHIKJIMHHMBAIOIIAECS B BHIE POIHHUKOB, IIO
OonbuicH  4acTH  mpecHble WM ClIabOMUHEpATU30BaHHBIE.

Jieeh, Kak M B Ipedplayllieidl 30HE, PYHTOBBIE BOABI UMEIOT
BIOJIIC JIOCTATOYHOM OTTOK U MOTOMY BO MHOTHX ClIy4asx ja-
K¢ upu GIM3KOM 3aleraHud K NOBepXHOCTH (Mehee 1 M) He
criocoberpylor 3aconeHuo mous. B Bocrounom Illupsane B 30-

11C BLIKJUIIIHBAHKUS TPYHTOBBIE BOABI CWIBHO MUHEPAIU30BaHBI
(40-00 1/11), uro crnocobecTByeT KaTacTpoPUIECcKH CHIBHOMY 3a-
CoJICHHIO 1oy, B psue cayd4aeB, B 4aCTHOCTH B MEXKOHYCHBIX

scupeccnsx LLnpsanckoii cTenu, MOYBBI CKJIOHHBI K KOPK0OO6-
pPaszoBalKIO 1IPH OPOILIEHHH.

3otia 1uiciiha peuHbIX KOHYCOB BBIHOCA PE3KO OTIIMYAETCS
OT MPEULIYIIHX 3011 3UeCh LIMPOKO PACHPOCTPAHEHBI MTOYBBI C
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ITIMHUCTBIM MEXaHHYECKUM COCTAaBOM, CKJIOHHBIE K KOPKOOOpa-
30BaHMIO 4aCTO CWIBHO3ACOJICHHBIE W COJIOHUEBaThie. I'pyHTO-
BbI€ BOJBI XOTH U 3a1eraroT 31ech HECKOIBbKO MIyOXe, YeM B 30-
HE BBIKJIMHUBAHUS, OJHAKO MPH HATHYHUH CWIFHONH MUHEpPATH-
3auud (50-100 /i) criocoOHBI MOATATHBATECS K MOBEPXHOCTH H
TMPH UCTIAPEHHH CHJIBHO 3aCOJIATH ITOYBHI.

Kak BUIHO M3 CKa3aHHOTO, PallOHBI PEYHBIX KOHYCOB BbI-
Hoca TpeOyrlT ocoboro nmoaxona I KaxioH 4acTH STOIO reo-
MOPOIOTHYECKOTO PETHOHA MPU HPPUTALIHOHHO-METHOPATHB-
HOM OCBOCHMM TEPPUTOPHH. Tak, €CIIU TOYBbI NPUBEPIIMHHOMN
30HBI B CHJly OTCYTCTBUSl 3aCONCHUS W CONOHIICBATHOCTH HeE
HYXIal0TCS B METUOPALUHU, TO B 30HE BBIKJIMHUBAHHS, XOTSH W
JIOKQIBHO, HEOOXOAUMO OCYILIECTBIICHUE psila MEPOIPHUATHH 1O
O310POBJECHHUIO 3aCOJIEHHBIX M OCOJIOHIIOBAaHHBIX 3eMellb. B
uuIeHdOoBOi Xe 30He TpebyeTcss NMpHUMEHEHHE CIOXKHBIX MeJlu-
OpaTUBHBIX CHCTEM, BKJIIOYAIOIIMX HE TOJIBKO TIIPOMBIBKY H
CTPOUTENBCTBO DIYOOKOW KOJUIEKTOPHO-APEHAaXKHOW CETH, HO M
pafa Apyrux MEpOnpUsTHI.

Oco0eHHOCTH MO4B A/LTIOBHAIBHBIX PaABHHH

AJUTioBUATIbHBIE PaBHHHBI PecIlyOauKU UMEIOT Oonee OTIIU-
YMTENbHBIE YCIOBHUA TOYBOOOpa3oBaHHA. [IaBHBIM (hakTOPOM
MHIPALUK CONEH 3/1eCh ABIAIOTCS 3aCTOHHBIM IPYHTOBBIE BOJIBI,
3aJIerarolie HerlyOOKO OT TIOBEPXHOCTH 3EMIIH.

Mo omnucanuio B.P.BonoGyesa (1965), B atoM peruone jo-
BOJIBHO SICHO Pa3fHYaloTCsl aJUTIOBHAIBHBIC PABHUHBI C yracaro-
el aKKyMy/IaLued, Korja yxe MpeKpaTHwioch MUTaHWe TIPyH-
TOBBIX BOJ 34 CUET MOBEPXHOCTHBIX ITOCTYIUICHHI PEUHBIX BOJ,
M MOJIOfble ALTIOBHAIBHBIE PaBHUHBI C COBPEMEHHOH aKKyMYy-
ISIEel peYHbIX paIuBoB. IIpH 9TOM eciu B IepBBIX TOC--
MOACTBYET KAIWUIIPHOE 3aCOJIEHHE B IPOrPECCHPYIOIEM TIpO-
SABJICHHMH, TO BO BTOPBIX YYacTKH, TIOUBEPXKEHHbIE KAMHILUIAPHO-
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MY UCOJICHHIO, BCTPEYalTCd Hapsify ¢ y4acTKaMMu C IIPOMBIB-
IBIM PCKUMOM YBJIAXKHEHUA.

Hawinune ouenp cimaboro obuiero cToka cosiei 3a Mmpejessl
MaCCHBA MM €ro MpakTHYEeCKOe OTCYTCTBHE CIIOCOOCTBOBATIH
HEOJIArONPUSTHOMY COJIEBOMY OajlaHCy, KOT[a COJIEBbIE 3arachl
B HHOMBCHHO-TPYHTOBOH TOJIIIE M3 FoJa B IOJ BO3PACTalOT.

[ToyBbl TOr0 peruoHa, NOMUMO CWIBHOHM 3aCOJIEHHOCTH, BO
MHOI'MX CJIydasdX OTJIMYAIOTCS M BBICOKOM COJIOHILEBATOCTBIO,
YTO, HApSAAY C TSAXKETONIMHUCTBIM MEXAHMYECKHUM COCTaBOM
HOYB, MMEIOIIMM YAaCTO CJIMTOM Xapaktep, OOYCIOBWIO [0-
BOJILHO HH3KYI0 HX BOJOIPOHMULIAEMOCTh M IUIOXYHD OKYJIBTY-
pennoctb. CoueTaHue 3THX BecbMa HEOMaronpuaTHbIX (pakTo-
POB B QULIOBUAIBHBIX PaBHUHAX CO3[ATI0 OYEHb TPYAHBIE MENIU-
OpPATHBHBIC YCIIOBUS.

TakuM oOpa3oM, KaK 0Ka3ajiy pe3yibTaThl HCCIENOBaHUM
B YKa3aHHBIX pErdoHax, IOYBEHHO-MEJIMOPATUBHBIE YCIOBUS
ln3mMeHHocTed AsepbaiijikaHa AOBOJIBHO Pa3HOOOpa3Hbl, IMO3-
TOMY MEpONPUSTUS TIO MEIUOPALUMH 3aCOJEHHBIX MMOYB 3[€Ch
JIOJIKHBL OCYLIECTBIATBLCA MCXOI U3 TNPUPOUHBIX YCJIOBUM M
ObITh HapaBieHbl Ha O3I0POBJIEHUE IIOYB W TOBBILICHHUE HUX
togoponus. Ilpy 3TOM Kak OCHOBHAs 3ajaya BbIABUIAETCH
JsithhepeHUMPOBAHHBIA MOAXOA K MEJIMOpalMy OTAENbHBIX, Te-
OMOP(]OIOrMYECKUX U MOYBEHHO-MEIMOPATUBHBIX PETHOHOB. B
JWHEOM cllydae, KaK [oKa3alyd XapakTEePUCTUKU OTAEIbHBIX Me-
JMOPATHBHBIX TUMOB MOYB, JIUIIbL HA OYEHb HEOONIBLION IJIOIIA-
JM nusMmeniiocTed AzepOaifikaHa Mbl MOXEM OIPaHHUUMTHCSH
HpuMeHeHHeM OoOBIYHOM IIPOMBIBKM Ha (pOHE KOJIEKTOPHO-
APCHAAHOI ceTH U o6uThes 3dhdekTa o Menuopauuu. Jto, B
YACTIOCTH, OTHOCUTCH K TOYBAM NPYBEPIIMHHON 30HBI U Yadc-
THUHIO 30HLI  BLIKJIMHUBAHUWS TPYHTOBBIX BOJ PEYHBIX KOHYCOB
BbIHOCA. 1 OCTAIBHBIX X€ TEPPUTOPUU HUMEHHOCTEU A3ep-
OaiiKa JUI JACOJICHHBIX HOYB PErMOHOB AEIOBHAIBHO-TIPO-
JHOBUILHLIX PaBIHI, 1UIeH(OB PEUHBIX KOHYCOB BRIHOCR U &/l-
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JIIOBUAIbHBIX PaBHUH (YYacTKH 3aTyXaHHsS COBPEMEHHOW aKKy-
MYJISIUU U MEXKTPUBHBIX MPOCTPAHCTB) MPOBEACHUS TOJIbKO
9TUX MEPONPUATUH OydeT HeJOCTaTOYHO VI NMPAaKTUYECKOro
03/10poBJIeHHs 3eMenb. KopeHHas Menuopaiys 3acOJIeHHbBIX 3e-
Mennb TpebyeT pa3pabOTKH TaKHX CHCTEM METHOPAaTHUBHBIX Me-
pONPUATHI, KOTOpble ObUTH OBl HaIlpaBJIEHBI, IPEXAe BCEro Ha
pe3Koe ynydlueHre (U3UKO-XUMUYSCKUX U BOJHO-(PU3MIECKHX
CBOMCTB I10YB, CIIOCOOCTBYIOIIUX 3HAYMTEIBHOMY MOBBIIICHHUIO
9¢(PEKTUBHOCTH, IIPOMBIBKU M YCKOPEHHIO O3A0POBJIECHHS 3aCO-
JIEHHBIX 3eMenb. Takue 3emMau IMPOKO PacHpOCTpaHEHbI IVIaB-
HpiM oOpasoMm B Cussanb-CymrailbiTckoM Maccuse, B Illmp-
BaHCKOM M CanbaHckoil crendx, B IOxwHoit Myranu, B Kapa-
0axcKOM CTenH U B HIKHEN yacT MUWIBCKOM crenu, rie rpyH-
TOBBIE BOJBI BBICOKO MHHEPATM30BaHbI, 3a/IEral0T HermyooKo
OT MOBEPXHOCTH 3E€MJIH, a MOYBBlI CUJIBHO 3aCOJICHBI, OCOIOHIIO-
BaHbI, JUCIIEPTUPOBAHbl U OONbLICH YaCThIO UMEIOT INIMHUCTHIM
MEXAHMYECKHI1 COCTaB M [OBOJIBHO HHU3KYI0 BOJIOMPOHHUIIAE-
MOCTB.
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IVIABA 11

COCTOSAHHE O3J0POBJIEHNSA 3ACOJJIEHHbBIX
IMOYB HU3MEHHOCTEM A3EPBANI2KAHA

Bonpoc npoMBIBKM M OCBOCHMS 3aCOJIEHHBIX 3€MENb B YC-
NnoBUAX MyraHcKOM HHU3MEHHOCTH IIPUBJIEKA]I BHUMAaHUE MHO-
rux uccnegoparenei. Opranusanms Xe HEOCPEACTBEHHBIX I10-
JIEBBIX HCCTIEAOBAaHHI MO IIPOBEJEHHUI0 ONBITHBIX M BooOLIe
HNPOMBIBOK 3aCOJIEHHbBIX 3eMenb B AsepOaiifkaHe Hadalach COB-
ceM HeflaBHO, rocinie 1930 r., 1 oCymeCcTRAIACh B OCHOBHOM B
TpeX TyHKTax: Ha MyraHckod omnbITHOM craHumu (dxadap-
xad), B IOro-Boctoynoii [Hupsanu (coBxo3 Kapa-Hama) u
1OxHoit Myranu. bnarogaps paboTam Ha yKa3aHHBIX OOBEKTax
B HACTOsliee BPeMst HaKOIUIeH OOraTelii OIBITHBIA MaTepual H
clleslaHbl BaXXHbIe BBIBOJBI.

Pesynprarel paboT LIMPOKO OCBeUICHBI B JIHTEpaType
(H.A.Becennos, 1935, 1939, 1955, 1957; A.A.Ilowmun, 1936,
1937, 1940, 1954, 1955; M.B.Kypywun, 1940, 1941; B.P.Bo-
no6yes, 1941, 1948, 1960; B.A.Koeaa, 1946; A.I.Mopo3os,
1962 u up.). B nocnenHee BpeMst Maciutab ONMBITHO-UCCIEAOBA-
TENLCKUX PabOT B 9TOM HAllpaBJICHUH 3aMETHO pacimpuicd. B
CainsiHCKOM cTenu IPOBEAEH OIMBIT MPOMBIBKY 3aCOTCHHBIX 3€-
Mejlh B YCJIOBHAX COYETAaHUA MENKOro ApeHaxa C NTyOOKHUM
(M.C.Hynynapos, 1954) 1 OTMCUEH ITOIOXUTETbHBINA PE3yIbTAT
B OTHOIIICHUM YCKOPEHHs OTBOJA IPYHTOBBIX BOJ, BBIHOCA CO-
7eit U pacconeHus TI0YBOTPYHTOB. Paciimpuniack CeTh ONMBITHO-
uccneaoBaresibckux pabor u o scedt Kypa-ApakcHHCKON HU3-
MEHHOCTH, sBilsiotlielicss oObeKTOM HMIMPOKOI Menmmopauuu. 3a-
JIOXEHBl  ONbITHO-UpeHaxXHble YyyacTky B IlupBaHckoi
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(A.K.Axynnos, K.I'Teitmypos, 1958) u Kapabaxckoit crefmx
(Munsonxoz MCX CCCP, MHCTUTYT NOYBOBENEHU U arpoXu-
muk AH Aszep6. CCP, AsHUI'uM), Bo300HOBIEHB paboThl B
10x#uO0I Myranu (AsHUUTuM).

O6o6marone paboTel, NOABOASAIINE WTOIUM TPOBEIEHHBIX
OIBITHBIX MCCJICIOBAHUNA MO MEIMOPALIMM M OCBOCHHIO 3aCOJIEH-
HbIX 3eMenb B ycinosusix Cpennedh Asum u AsepbailikaHa Ha
¢oHe KowiekTopHo-apeHaxHoi cetu (B.C.Mansirun, 1939;
H.A. Becennos, 1935, 1953; B.P.Bomobyep, 1948, 1960;
A.K.Bex6yros, 1951; B.M.Jleracraes, 1952, 1953; A.A.Ilo-
umH, 1954; C.U.Joaros u B.®.Cyxenko, 1954; 1.C.Paboues,
1950, 1962; U.C.Paboues u I'.E.Edumos, 1955; M.C.Hynyna-
poB, 1954, 1958; WH.K.Ilenckoit, 1955; IL.A.Kep3ym, 1958;
A.K.Axynnos, 1968 u 1p.) nokazain BHICOKYIO 3(pheKTHBHOCTD
JipeHaXa B OTHOIUEHUM PACCOJICHHs MMOYBOIPYHTOB. B Hacros-
mee Bpems 00ias MpOTSXEHHOCTh KOWIEKTOPHO-APEHAXHOU
cetu B AzepOaiil)kaHe COCTABISET OKONO 7 THIC. KM, 4TO Crio-
COOCTBOBAJIO 3HAYMTEIBHOMY YJIYUILIEHHIO BOJHOrO pexuma H
METHOPATUBHOMY COCTOSHHUIO 3eMedb. JJOCTaTOYHO cKasaTh, YyTo
ceituac B Azepbaiixatne opornaercd 6omee 1 MIH. ra  3eMelb,
t.e. B 1,5 pasa Gonpuie, 4eM B JOBOCHHOH MEPHOAN.

INocTpoeHHas KOJUIEKTOPHO-/IPEHAXHask CETh sBideTcd Oa-
300 JUIsl  aKTUBHOM OopbOBl ¢ 3aconeHueM moys. B Hacrodinee
BpeMs okoso 250 TeIC. Ha 3eMenb pecrnyOnmuKy obecredeHo
KOJUIEKTOPHO-IpeHaXHOU ceTblo. [locnennas cnocobcrBoBata
oteopty B Kacnuiickoe Mope 3a rof B cpejiHeM oKono 1,5 mipa.
M3 coseHBIX Bof, copepxawux npumepHo 10-12 MiH. T co-
e,

OcymiecTBieHHAs] POMBIBKA 3ACOTICHHBIX 3E€MeNb HaMHOTro
YIYYlllWIa M MEIHOpaTHBHbIE YcnoBusa Kypa-ApakCHHCKOH
HHU3MEHHOCTH MENHOPATUBHOE COCTOSHUE MOYB OTUENbHBIX
ydacTkoB. Ha ceromus GoJibliide IUTOIAdH OMPECHEHbI M OCBO-
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€Hbl [10J CEIbCKOXO31MCTBEHHbIE KYJIBTYpPBI, YTO MO3BOJIHIIO
YBENMYUTDL 06LLYyI0 oporaemyio miomans B CepepHoil MyraHu,
B Caibsivckoll crer u 0ro-Bocrounoit upsanu 8 2,8-3,0
pa3za.

Bmecre ¢ TeM HEOOXOAUMO OTMETUTH, YTO OTCYTCTBHE AH(]-
thepeHUMPOBAHHOIO MOAXO0HAa K METHOpaldd HpPPUTalliOHHO
IIOAI'OTOBJIEHHBIX ~ 3€MENIb  CHIBHO CHUXalo 3dgekT ocy-
LIECTB/IIEMBIX Ha HU3MEHHOCTSAX MEJIMOPATHBHBIX MEPOINPHs-
THid. OO 9TOM CBHUAETEIIBCTBYIOT PE3YyNIbTATHl MPOBOTUMBIX MPO-
MBIBOK Ha OTHENbHBIX MaccHBax AsepOaiimxana.

Ha rteppurtopuu xonyca BeiHOCa p. I'eokyaii IllupBaHckoi
CTEIMHU OCYLIECTBIIATIOCh MATh OMBITOB IO IMPOMBIBKE 3aCOJIEH-
HeIx noys (T.A.Mawmepnos, 1970), u3 xoTopsIx Tpu ObLIM 3a710-
XKEHBl B 30HE BBIKJIMHMBaHWs, B CpelHEH YacTH KOHYca BBIHO-
ca, a JBa - B 30HE paccerBaHUs I'PYHTOBBbIX BOJ (B muleide pey-
HbIX KOHYCcOB BbIHOca). [To manueiM T.A.Mamenosa (1970), B
NIEpBOM OIBITE [IOYBBI C COLEPXKAHUEM COJIEH B METPOBOM CJIOE
3,58% (472 t1/ra) npu HopMe npoMblBKH 8250 m3/2a pacconu-
auck 6omnee yeM HanonoBuHy (10 1,79% win Ha 52,6% ot uc-
XO[HOro 3araca coneii). Bo BTOpoM ombITe cofepKaHue coyel
npyu HOpME NpoMbIBHOM Boabl 28830 m3/2a B METPOBOM clioe
cHusmiocs ¢ 3,15 o 1,12%, unu Ha 64,5%. B TpetheM ombiTe
rnocne mpoMslBKM HopMmoi 16000 m3/2a Ha ynanoch onpecHUTh
B OCHOBHOM MaXOTHBIU citoil mouB. ConecopepxaHue B METPO-
BOM CJIOE€ YMEHBIIWIOCH Ha 47,8%. B ueTBepTOM M MATOM OIIbI-
TAX 34COJICHUE B METPOBOM CJIO€ NpH HOpMe npomsbiBku 20000
M3/ea camzunoch ¢ 3,34 no 1,46%, wiu Ha 57,2%, a nipu HOp-
me 23100 m3/ra - ¢ 3,0 no 0,97%, win Ha 68,0% OT UCXOZHO-
ro 3araca coJei.

B onpirax A.A.llommnHa (1936, 1940, 1954), ocy-
ILECTBIICHHBIX Ha TEPPUTOPUM MYyraHcKOi OIBITHO-MEIHOpa-
TUBHOI CTaHUMH, IJi€ TMOYBOTPYHTHI OOAAI0T BBICOKHM KO-
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cbuLMeHTOM ¢WIbTpAaUMK, NPUMEHsIach MPOMBIBHAasS HOpMa
oko110 80 ThIc. M3/2a, 9TO MPHUBENO K OMPECHEHUIO TOJIIH 10Y-
BOIPYHTOB M IpyHTOBbIX Bof ¢ 39,7 mo 0,58-5,54 2/x.

Heckonpko Xyxe pe3yiapTaThl IOJMY4YEHBI B OIBITAX
A.A.Iowwna (1937), eeinonuenHsix B H0ro-Bocrounoit Lup-
BaHU (coBx03 I'apa-Yama). 3necs npu Hopme mpomeiBku 10000
- 12500 m3/2a ynanoce pacconmuTh IOYBBI C COAEpPXKAHUEM CO-
aek ot 3% no 60% OT MCXOMHOTO 3araca COJIeH.

B YOxHo#t MyraHuu, rie moyssl UMEIOT OYEeHb HU3KUN KO-
adbunuent ¢uwiptpauun (Menee 0,2-0,5 m/cymku), ONBITHbIE
[IPOMBIBKM TaKXK€ HE NAIH XeJlaeMbiX pe3yapTatoB. [1o JaHHBIM
H.C.CamoxsanoBa (1940), ocymecTBieHHas 30ech MPOMBIBKa
nipu HopMe 3400-25000 m3/2a npy HATMYUM MENKOM 3aryrieH-
HOH ApeHaXHOH ceTH obecreyuBaia APEHAXHBIA CTOK TOJIBKO
Ha 27% u BbIHOC coneii B mpegenax 13,7-51,7; oT ucxopHoro
3anaca. OcTaTouyHOE 3acOlE€HHE COCTABIAJIO B METPOBOM CJlo€
1,12-2,73% no rioTHOMY OCTaTKy, a B MOJYMETPOBOM CJIOE -
0,84-1,71%.

Ha tpynHocTH, cBs3aHHBIE ¢ TPOMBIBKOM MouB FOxHoi My-
rany, ykasoiBaid takxke A.T.Mopo3oB u H.A BepHukosckas
(1954), ocHoBbIBasgch Ha pe3yibTaTax J1abOPATOPHBIX OIBITOB.
OHu oTMevany, yTo IIaBHas 3ajgaya Meadopauuu noys KOxHoi
MyraHu 3ak104aeTcs B ylmy4IleHHH PUIbTPALIMOHHBIX CBOHUCTB
NOYB, NPUNAHMU MM PAaBHOMEPHOCTH U MOOWIM3ALIMH 3aracoB
TUIICa, a HE B yCWJICHUH J(peHaxa.

Omerramu xe X.®.Jxadaposa (1963) nokazaHo, 4to B yc-
noBusax IOxHOM MyraHu npu pacCTOSHUSAX MEXAy ApeHaMH
100 u 200 wm u cpegnell my6uHe nEepBUYHBIX ApeH 3 M HaHbO-
nee 5¢heKTUBHON SBIAETCA HOpMa MPOMBIBKM 15-20 ThIC.
Mm3/2a, obecrieunBarolad paccojeHHe KOPHEOOHUTAEMOro CIos
(0-100 cm) mous. OpHAakKO WpH B3TOM HaOMIONAETCs 3HAYM-
TeJIbHOE TOBBIIeHHE o0m1eil menouyHoctu (no 0,13%), pH (9,0)
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v nomomeHnoro Hatpus (1o 20-25% ot eMKOCTH).

YBenuucnue colepxkanus oOMIEH INETOYHOCTH M HOp-
MaIbHBLIX KapOOHATOB IOC/ie TMPOMBIBKM OOHapyXWIOCh H B
onvrrax B Munbcko-Kapabaxckoil cTenM mnpu MeEXIPEHHOM
paccrosinun 100, 200 u 400 » (T.W.IUnaunuH, 1956).

MurepecHble uccieqoBaHUs IO TIPOMBIBKE 3aCONEHHBIX
110YB Ha JUTIOBHAIPHOW paBHHHE HIMpBaHCKOMH cTenH NMposeje-
o M.S.Aramuposeim (1954), A.K.AxynoossiM 1 K.I'Teimy-
poBbiM (1960). OnpiTaMu MOCTIENHUX ABYX aBTOPOB YyCTAHOBIIE-
HO, 4TO MPOLOJIKHUTEILHOCTh METHOPALIUM 3aCOJICHHBIX 3€MEJIb
B ycnoBusax HupBaHckoii ctenu uid cnabo- U cpenHe3acoleH-
HBIX [TOYB COCTABUT MPUMEPHO 5 JIET, a U1 CWIBHO3ACOJIEHHBIX
ITOYB U COJIOHYAKOB - 7-9 ner.

AHaIOTUYHBIE PE3yJbTaThl TOJMYYEHbl B OIBITAaX, OCY-
IIECTBJCHHBIX Ha JeMoBUATbHBIX paBHUHax CusasaHb-Cymra-
ibirckoro Maccupa, lOro-Bocroynoii IllupBanu u B Kapa-
Haxckoii crenu (M.P.A6ayes, 1959, 1968, 1970). 3aech HOpMa
npombiBku 1200 m3/2a naxe npu HAJIMYUK TYCTOM ApPEHAXHOU
CeTH ¢ paccTosHueM Mexiy apeHamu 200 m He TONMBKO HE pac-
COJIMJIa METPOBBIA CIIOM TMOYB, a, HaOoOOPOT, CrIOCOOCTBOBAIA
HEKOTOPOMY HaKOIUIEHUIO COJIEH B ITOBEPXHOCTHBIX FTOPU30HTAX
11ouB, uto oOBsicHsAeTcs auddgy3nei cojleld U UCIapeHHEM Ka-
MAWISIPHO-TIOABEIIEHHON BIIard MpH [1OBOJIbHO HU3KOM KO3(-
chunmente punprpandu Bogst (M.P.A6nyes, 1962, 1965).

Taxum o6pa3oM, pe3ysbTaThl UCCIEAOBAHUM IO ITPOMBIBKE
110uB HU3MeHHOcTel AsepbaiixaHa IToKa3aad, 4YTO 3aCOJIEH-
IblE MOYBBI peCIyOIIMKH B OOJIBIIMHCTBE CIIy4acB O4eHb TPYMH-
110 pacconsioTcs oObMHON MPOMBIBKOM U TPEOYIOT IPUMEHEHHSA
Oostce 3hheKTUBHBIX CUCTEM MEIHOPATUBHBIX MEPONPHITHI.

Jlisi noBeiieHUs 9¢ppeKTUBHOCTH NIPOMBIBKU TPYIHOMENHU-
OpUPYCMBIX COJIOHYAKOB MHOTHE UCCIIENOBATENIH PEKOMEHI0BA-
JIM yuanicHue KO/UIEKTOPHO-APEHAXO0H CETH U Pe3K0e yBelnye-
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HUE HOPMBI IIPOMBIBKU. OIHAKO, KaK yCMaTpUBaeTCs U3 [PUBE-
JACHHBIX [JAHHBIX, 9TM MEPOIPHATHS HE BCErja sIBIIOTCA Kap-
JAMHAIBHEIMU NIPUEMAaMH B IOBBIIUEHUM 9(EKTUBHOCTH IPO-
MBIBKM TpPYIHOMEIHUOPUPYEMBIX 3aCOJIEHHBIX nous. Otcona
MOXHO CHENaTh 3aKII0YEHUE, 9TO Julsl pa3paboTKU U peKOMEH-
Aauuu Haubosee 3(PEKTUBHBIX IPHEMOB MEIHOPALMU IOYB C
HHM3KOU COTIeO0THAYEH IPEeX/Ee BCEro HEOOXOMMMO HCXOMUTH U3
ycnoBuil popMUpOBaHKd CaMHX TOYB W HalfTH TpU4MHY, 00yc-
JIOBJIMBAIOLIYI0 TPYJAHOCTH MEIHOPALMHU.

B pesynprate RONroOAETHHUX UCCIEAOBAHWN HaMHM yCTaHOB-
JIEHO, YTO 3aTPYAHEHHOCTh MPOMBIBKY 3aCOJIEHHBIX MMOYB AENI0-
BUAIBHBIX M aUIOBUAIBHBIX PaBHUH, a TaKxe lwleigo pey-
HBIX KOHYCOB BBIHOCA, CBS3aHa, C OLHOHW CTOPOHBI, ¢ HAJIMYUEM
BLICOKOM COJIOHLEBATOCTH, @ C APYIOHM - C TSKEJIbIM MEXaHH-
YEeCKMM COCTaBOM W BBICOKOM AHCIIEPCHOCTBIO TOYB, KOTOPbIE
CIOCOOCTBYIOT OYEHb HU3KOH BOJOMPOHMLAEMOCTH MX W He3Ha-
YUTENBHOW BopooTaaye. [103TOMy Nnpu NPOMBIBKE B I10UBY BITH-
THIBAETCA  JIMIIb HE3HAYMTENbHAS YacCTb MOJAHHOW BOMbL M
BCIeACTBUE HaOyxaHUsi II0YB BNUTHIBAHHE BOJABI B IOYBY
OBICTPO MpEKpalIaeTcs, YTO CHIBHO OCTIOXHSET CONeyUajeHHeE.
B cBi43u ¢ ®TMUM OPHUMEHSITH IIPU PaAcCONEHUM MOYB OOnbLIHE
NPOMBIBHBIE HOPMBI He MMeeT cMbicia. Hemb3s 3abbiBaTh, 4TO,
€CJIM MTOYBBl HE (PUIBTPYIOT BOLY WM (PWIBTPYIOT €€ AOBOJIBHO
ciabo, To M1060€ yBeTHYeHHe HOPM MPOMBIBHOU BOJBI a U CTy-
LEHUE JPEHAXHONW CETH HE CMOXKET YyCKOPHTH Mpolecca pacco-
nenus 1oys. Ilpy rogaye NOBBLIIEHHOH HOPMBI IPOMBIBHOK BO-
Jibl GonbllIas YacThb €€, He MPOUIBTPOBABIINCEH B MTOYBY, HCIA-
pseTcs ¢ MoBepXHOCTH. OOUIME BOJBI B 9TOM CiIydae HE TOJIBKO
He obecrie4rBacT pacCOJICHUs IIOYBBI, HO, HA0OOpOT, CIIO-
COOCTBYET pecTaBpallld 3acOJIEHHs, CHIBHOMY 3aTATMBaHUIO
CpOKa O03/IOpOBJIEHHMs 3aCOJIEHHBIX I10YB, HEHYXHOMY pacXofo-
BAHUIO JIMILIHEHN OpOoCHTeIbHOM BoIbl. M miaBHOe - Bee 8TO yﬁo—
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POXAeT CTOMMOCTh MEMUOPATUBHBIX paboT.

Menmoparus 3aCOJICHHBIX II0YB ¢ HHM3KOH COJIEOTHadYeH B
HACTOsIIlIEE BPEMsi SIBTIsieTCS OJHOM M3 OCHOBHBIX Ipobiewm, cTo-
AUX Nepel MEIUOpaTopaMu He TONBKO HAIllel CTPaHbl, HO H
Bcero Mupa. AHaJIU3 pe3ylnbTaTOB MHOTOJIETHHUX MOJIEBBIX MPO-
U3BOJCTBEHHBIX M 3KCIIEPUMEHTAIBHBIX OIBITOB JAI BO3MOX-
HOCTb YCTAHOBHUTH, YTO IIPH MEIHUOPALUH TPYAHOMEIHOpUPYE-
MbIX IJIMHHUCTBIX HU3KO(UIBTPYEMBIX COJIOHYAKOB HAIO MpHUME-
HATb TaKyl CHCTEMY MEJHOPATUBHBIX MEPONPHATHH, KOTOpas
Obl B TepByI0 ouepenpb Oblla HanpaejaeHa Ha YaydIIeHHUE BOJHO-
(pU3HUECKHUX CBOMCTB, B YaCTHOCTH, BOJOIPOHHUIIAEMOCTH IOYB,
a CJIeOBaTeNbHO, HAa YCKOPEHHUE MPOLECcCa BHILIETAYMBAHU U
YAUIEHUS NerKOpacTBOPUMBIX CONIEH U3 ITOYBHI.

Henp HacTosme#d paboOThl - ONMBITHBIM TYTEM U3BICKATh CIIO-
coObI YCKOPEHHOI'O O3JOPOBIEHHUS 3aCOJEHHBIX MOYB C HU3KOU
CoJ1e0TaaYEeH.
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IJTABA 11

MMOYBEHHO-TUAPOJIOTHYECKHUE YCJIOBUSA
YYACTKOB HOJEBBIX OIBITOB IO
MEJHOPAIIUH 3ACOJIEHHBIX IIOYB

C HU3KOH COJEOTIAYEM

Teopus U MpakTHKa MMPOMBIBKM 3aCOJIEHHBIX ITOYB C BBICO-
KOH coseoTnaueil Xopowo ocBelieHbl B ymreparype (Penopos,
1934; Becennos, 1935, 1959; Mansirux, 1934, 1938; Mys3si-
yyk, 1936, 1939; Moposos, 1935, 1962; Acranos, 1963; Bo-
nobyes, 1941, 1948, 1960, 1965; Kosna, 1946, 1954, 1960; Pa-
Goues, 1953, 1962; Jleroctaes, 1953; Aseppsiros, 1965 u ap.).
Bomnpoce! xe 0310poBieHus 3aCOTMCHHBIX, HEUTPATbHBIMU COJIS-
MU [IOYB ¢ HU3KOM coneoTnavueii paspaborarsl cnabo.

Menuopauus 3eMenp - [e0 CIOXHOE, M TpU ee OcCy-
LLECTRIICHUU NMPUXOAUTCS UMETh [e/I0 C MpoLleccaMu, IporeKa-
IOLIMMH C BECbMa Pa3IMYHOM WIMTEIbHOCTBIO M HaITPaBIEH-
HOCTBIO. DTH NpPOLECChl OCOOEHHO CHIIBHO TPOSIBISIOTCA B 3a-
COJIEHHBIX IIOYBAaX C HU3KOM coseoTHaveid. Borpocamu paspa-
OOTKM METOHOB II0 NOBBILICHHIO 3(PheKTUBHOCTU MPOMBIBKH
II0YB C HU3KOU COJIeOTHaYe U MPeJOTBPANICHHUIO SBICHUS pec-
TaBpalldM 34COJICHUA W OCOJIOHLEBAaHHs MO4YB MpPH IPOMBIBKE
MBI 3aHUManuch B nociegnue 20 net. IoseBrle nccnegoBanus
110 OTILITHBIM IIPOMBIBKAM MbI OPTraHH30BAIM TaK, YTOOBI OCBe-
TUTh Haubosiee BaXHbIE BOMPOCHI, HA OCHOBAaHUU KOTOPBIX
MOXHO OBUIO OBl YCTAHOBHUTbH OOLIME 3aKOHOMEPHOCTH IO HO-
BHILLEHUIO 3cheKTUBHOCTH MPOMBIBHBIX HOPM M CTETIEHU COJie-
OTJaY¥ TPYAHOMEIHOPUPYEMBIX 3aCOJICHHBIX MOYB. [ToaTOMy B
KauecTBe OOBEKTOB MOJEBbIX HCCIESNAOBAHUIA UL OTIBITHBIX MPO-

23



MBLIBOK ObLIM BbIOpaHbl YUaCTKH, XapaKTEpHBIE I BCEX MACCH-
BOB HU3MeHHOCTEH A3sepbaiiikaHa, cogepxKamux I10YBbl C HU3-
KOt cojleoTuayeu.

[Mou onbiTHBIE TPOMBIBKK OBUIM BBIIEJIEHBI TIOYBBI C OTHO-
CUTCIILHO MAIbIM, CPEMHUM U CIJIBHBIM 3aCOJIEHHEM M COJIOH-
yaku. CnenopaTenbHO, ObUTH OXBaueHBI BCE IPaflallH 3aCOJIEH-
nocru nous. TlosieBble MCCIeN0BAHUS 10 OMBITHBIM IIPOMBIBKaM
npoBogunrcey Ha Cuaszanp-CymraibitckoM, Kroposgarckom
MaccuBax U Bospgarckoil mogropHoit paBHuHe. [Ipou3BoaCcTBEH-
Hasi TPOBEPKAa PE3yIbTAaTOB BTHX HCCIeNOBaHUIl Opuia oOCy-
nectaeHa B Kapabaxckoil creny.

Pe3ynbTaTel ONBITHBIX KCCIIENOBAHUI MEPEMENICHUS COJIe-
BbIX MaccC MpU MPOMBIBKE 3aCONICHHBIX MOYB C HU3KOW COJIEOT-
jadeil ocBeleHbl HAMH B CHELUAIbHO OMyOIMKOBaHHON MOHOT-
pacun (M.P.A6ayes, 1968), moetomy B mnpeinaraeMoil pabore
Mbl OCTAHOBUMCS IJIaBHBIM OOpa3oM Ha XapaKTepUCTUKE NaH-
1bIX, TOMYYCHHBIX MPU MPOU3BOACTBEHHOM MpoMbiBKe B Kapa-
Oaxckoil cTenu.

Buibop oObekTa i MPOU3BOUCTBEHHOM MpOMbIBKH B Ka-
pabaxckoit crenu AszepOaiinxanckoii CCP obbicHaeTcs TeM,
YTO y4acTOK 3TOT, 3aHMMaloIIui Oomnbluyo riomans (6 TeiC.
ca) B EBnaxckoM paitoHe, ObpUT TIOAIOTOBIIEH Ul MENUOPATHB-
HHOI0 O310pOBIeHHs M 00pa3IOBOr0 OCBOEHMs IOJ CEIbCKOXO-
iicTBeHbIe KYTBTYpPhl. 311ech Oblla MOCTpOEHa JIOTKOBast Opo-
cureibiiag cets (BriepBble B AsepOaiimkane), 3aKpweiTas Ipe-
Hax1as cucteMa (¢ OTKPBITHIME BOZOCOOpaMH) € MEXIPEHHbI-
Mu paccrosinamMa 200 M u ryOuHOR jpeH 2,5-3 m (upens
HPHCOC/MIBUIMCH K KOIUIEKTOPY).

B ocenne-sumuni nepuop 1966-1967 rIT. 8TOT y4acToK,
comlacHo  ykasanuio MUHHCTEPCTBA METHOpPALMM M BOLHOIO
xo3siicra AscpOaiiikanckoi CCP, Obul IpOMBIT OOBIYHBIM
crnocoboM TpoMBIBKK ¢ Bogoropadet 9-10 Toic. m3/ea.

[MocnenpombiBiias  corneBasi CbEMKa XapaKTEpHU3yeMOIo
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ydacTKa IMoKa3ana, YTO OCYIIECTBIEHHAs MPOMBIBKA HE TOJIBKO
HE CMOIVIa ONPECHHUTh WM XE€ PACCONHTHb IOYBY, a, HA06OPOT,
cnocoOCTBOBAIa PECTABPALMH 3aCOJICHUS B IOBEPXHOCTHBIX IO~
pHU30HTaX IIOYB, YTO, KaK yXe Obuto ckazaHo (M.P.AOpyes,
1959, 1962, 1966, 1968), sBusercs ogHOM U3 crenupHIEeCKUX
oco0eHHOCTE!l MOYB C HU3KOW coneoTnaveil. Dro obcros-
TEJILCTBO BBI3BATIO TPEBOTY ¥ pabOTHUKOB MUHHCTEpCTBA MENU-
OpalMH ¥ BOOHOIO XO35HCTBa U MMHUCTEPCTBA CEBCKOIO XO-
3giicTBa AsepOaiinxanckoit CCP. YuuThiBag 3TO H C LENbIO
[IPOU3BOACTBEHHON IIPOBEPKH pE3yJAbTaTOB HAllUX PaHHUX
MEJIKOIEISTHOUHBIX OINBITOB, MBI HAIITH HYXHBIM BBIOpATH IMpO-
M3BOACTBEHHBIN  OINBITHBIA YYacTOK Ha TEPPUTOPUHN JAHHOTO
MaccHBa.

ITox omneITHYI0 MPOMBIBKY ObLT BbIIETEH Y4acTOK IUIOLIA/-
b0 50 ra, pacrnoyIoXeHHbId MeTpax B AByXcTax ot Bepxne-Ka-
pabaxckoro KaHaia MeXOy ABYMs 3aKPbITBIMH JpEHaMH U BO-
10cOOpOM, T.e. OXBATBIBAET TEPPUTOPHIO MEXKIY TpeMs [peHa-
MH. 3aagHON rpaHULIed 3TOTO y4acTKa CIYXHUT JIOTKOBBIH Opo-
CUTENlb, a BOCTOYHOH - BogocOop. HOkHas 4acTe OMBITHOrO
yyacTKa MPUMBIKAET K IJIaBHOMY OpPOCHTENII0 3KPaHUPOBAHHBIM
rpaBUHUHO-UEMEHTHBIM MOKpPbITHEM (pHc.]).

Yy4acTok o4epyeHHOH TEPPUTOPUH XAPAKTEPU3YETCs CIIERY-
IOUIMMH [aHHBIMH: IIOBEPXHOCTh C1aGOHAKJIOHHOIO y4acTka
MMOYTH JIMILEHAa PAacTHTEILHOrO MOKpOBa. BcTpevarorcss muIb
eJUHUYHBbIE KYCTHKH JieOeibl U MHOTOJIETHEH COMSIHKHU (BCEro
Ha YYaCTKE MOXHO OBUIO COCYMTATH HECKOIBKO DK3EMILISIPOB).
Ha ppeBHHMX  CYNIMHUCTBIX aJUIIOBUAIBHBIX OTIIOXEHHAX
MHaXu4asd, MOKPHITHIX INIMHUCTHIMU AETIOBUATLHBIMU HaHOCA-
MH, COPMHUPOBAHBI MOYBHI JOBOJIBHO NPHUMUTHBHOTO OOJIHKA
(MpUMHUTHBHO-CEPO3EMHbIE IMHUCTBIE COJIOHYAKH, WIU TaK Ha-
3pIBaeMble LIOPBl). [IpUMHUTHBHOCTbL JAHHBIX TIOYB JIOBOJILHO
YETKO MPOABIIEeTCA B MOPGOIOTHUECKON XapaKTepUCTUKE MX.
[Tpoduiib MOYB MOHOTOHEH, TPYIHO paxIMYyalOTCs I'eHeTHuec-

25



KMC IOpU30HTBI. B CBA3M CO CpaBHUTENbHO OJNM3KUM 3a/leTaHu-
cM IpyHTOBBIX BOX (2,5-3,5 M) MOuBEHHbIH NpohuiIb HACHILIEH
BIIAI'OM, YTO HAMHOTO YCWIMBAET €ro MOHOTOHHOCTb. [IpHMu-
TUBHOCTDb OMBITHBIX ITOYB [TOATBEPXKIACTCS TaKXKe NAHHBIMU XH-
MUUecKUX aHamu30B.* Kak BumHO 3 maHHBIX Tabn. 1, comep-
XAHME TyMyca B 3THUX IOYBax HezHauuTenbHoe. [TouBbl Kapbo-
HaTHbl. CoepxaHue KapOOHATOB €IMHO IO Bcel I1yOuHE IMTpo-
¢uiis, KOJMYECTBO THIICA He3HauwTenbHOe (Tabm. 1). MexaHu-
YecKHil cocTaB MouB Tsxessld. CogepxaHue (PU3NYECKOH ITIH-
Hbl npesbiiaeT 60%. bonee BbicOKMe BETMYUHBI (PHU3MYECKOU
mHbl opsiaka 74-76% mpuypodyeHsl K TIOBEPXHOCTHOMY CJIOK
rnous. Benuko TakXe 3HaUeHHWE WIMCTOW (pakimu (Tadi.2).

Kak noka3sbIBaioT JaHHble Tabs. 3, arperupoBaHHOCTb STHUX
noys HeOONbIIAd, YTO BBI3BAHO 3aMETHOM IUCIIEPCHOCTBIO
¢ppakuuu. Bonbiive BenmynHel 06beMHOrO Beca (mopsaka 1,45-
1,51) orMedeHsl B cpenHeil yactu npodund (Ttabn.4). Beicoko
U 3HaYeHHE YHENbHOTO Beca IMOYB. 3amMeTHas MOpo3HOCTh (48-
58) xapakTepHa JUI ITOBEPXHOCTHBIX FOPU30OHTOB IOYB. Benu-
YWHA THTPOCKONHYECKO Bilard KosnebneTcs B y3KHMX Ipeaenax
(5-6%). IlpenenbHO-1101€Basd BIAaroeMKOCThb ITIOYB CPaBHUTE/ILHO
W3MeHunBa. BorbliMe BeNWYMHBI 3TOro IoKaszartesnd Habmwopa-
I0TCSi B OCHOBHOM B MOBEPXHOCTHBIX TOpU30HTax. I'myOxe 3Ha-
UCHUE ec HECKONbKO MajgaeT. BooompoHUIaeMOCTh IOYB JO-
BOJLHO HU3Kas (Tabs. 4).

[To mokazarensimM ¢u3nuecKux CBOMCTB U Mopgonoruyec-
KOrO OMMCaHHs B 3THX IOYBaX XOTsS U OOHapyXuBaeTcd BIIM-
HHC COJIOHLEBATOCTH, OAHAKO I10 JAaHHBIM ITOIIONIEHHOTO HaT-
pHsi OHa BbIpaxeHa HEeCKOJIBKO cnabee (Tabim. 5).

* AHanuTuvyeckue AaHHble No obliein xapakTrepucTuke nNo4vs (ry-
MycC, KapboHaTtbl, runc U AaHHble NO GU3NYECKUM CBOMNCTBAM MNOYB)
NPUHAANEXAT PYKOBOAUMOMY MHOIO ACNUPAHTY (HblHE KAHOWAAT Ha-
yk) B.A.Axmeposy (1972).
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3acoNeHHOCTh [IOYB AOBOJIBHO BbICOKas. Pe3ynbTaThl Kpyn-
HOMacIITabHOM COJNEeBOM CBHEMKHU ITOKA3IM, YTO COAEpXaHHE
MJIOTHOTO OCTaTKa B ®THX ITOYBAaX ITOYTH BO BCEX CIIYYasiX COC-
TaBnsieT Oonee 2%, xoneOisach B OCHOBHOM B Ipemenax 2,5-
3,5%, a mectamu u 6osnbliie. B coneBoM coctase npeobnagaoT
XJOpUzibl U CyiIbgatel HaTpus. LLlesoun U KaTHOH MarHus co-
IepxaTcs B HE3HAYUTEIbBHOM KOJMYeCTBe. Bce 3TO yKasbiBaer
Ha CyNb(paTHO-XJIOPUAHO-HATPUEBBIH COJIEBOM COCTAB OIBITHBIX
Moy, *

Puc.1. Cuc-
mema opoue-
HUA Mmeauopu-
pyemoi meppu-
mopuu, a -
211aéHbBlLL Opocu-
meus; 6 - om-
Koeéwui pacnpe-
deaumens; 6 -
nooaua 600bt u3
pacnpedenume-
N4 60 GHympu-
X034l cMeeHHbLIl
opocumens.

* TabnuyHble paHHbIe npeacTtaBneHbl B NPUIAOKEHNUAX.
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JaKkaH4YH-
Bas  XapakTe-
! PUCTHKY JOII-
POMBIBHOTO
COCTOSdHUSA
OTIBITHBIX I1OYB,
| cienyer OTMe-
| THTb, YTO 3TH
| NOYBBI B II0Y-

. e 4.1 BEHHO-MENIHO-
PATUBHOM OTHOINECHUHM OTJIMYAIOTCH CrielUpruIecKuMH 0coOeH-
HOCTAMM: TPUMHUTHBHOCTBIO, TAXENIbIM MEXAHMYECKHM COCTa-
BOM, IUIOXUMH (PUBMYECKUMU CBOUCTBAMM, HOBOJBHO HM3KOH
BOLOMPOHMIIAEMOCTBIO U BBICOKOH 3acONEHHOCThIO. Bee s10 M
SIBUJIOCH TTPUYMHON pecTaBpalliy 3acOJIEHUsl U MOBEPXHOCTHBIX
I'OPH30HTAX MOYB IPU OOBIYHON MPOMBIBKE.

M3 ombiTa OCBOEHUS 3aCOJNIEHHBIX 3E€MENb H3BECTHO
(H.A.Becennos, 1939; A.C.Bo3necenckuii, 1940; B.P.Bono6y-
e, 1948; B.A.Kosna, B.B.Eropoe, A.T.Mopo3os, 0.I1.JIe6e-
jaes, 1954 u gp.), yro Ha cnaboBOLONPOHUIIAMBIX, YIUIOTHEH-
1IbIX, COJIOHLIEBATBIX, CHJIBHO PpACHbUICHHBIX, [IMHUCTBIX WIH
TOHKOWIOBATBIX TIOYBAX, OCOOEHHO TaKMX, B KOTOPBHIX UMEETCS
TAK Ha3biBaeMas TUTYXKHAS TOJOIIBA, BIHUTHIBAHUE U (PUIIBTpa-
11Ms [HOJIMBHOM BOJBI ITPOHCXOAUT CITUIIKOM MEUIEHHO U HE ye-
Pe3 BCIO TONY MOYBBI, a MPEUMYLIECTBEHHO 10 KPYIIHBIM XO-
AaM dcpBecH, 3emilepoek, TpellMHaM M T.I. B oTuX cayyasax
HOPMBI pacxona Bofbl 4-5 ThIC. M7/2a B HE3HAUUTENILHOU CTeme-

HU PACCOIIAIOT JINILIL NAaXOTHBIH CJIOH, B KOTOPOM cosi OBICTPO
BOCCTaHaBAnBaloTC. s yBenuuenus GUIbTpalUHd U YCKOpe-
HUS paCCOJICINS TAaKUX TI0YB TpebyeTcs yboKas Berallka [iIy-
6uuoit 30-35 ¢M, curTawllascsa ocoOeHHO TOJIE3HOH Ha ITOYBax
C YIUIOTHEHHBbIM CJIOCM, KOTOPBI CUJIBHO 3aMeUIfeT IpOCauu-
BaHUe BOJAbLI B HUXCJICKALIHAE CIIOH TIOYB.
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YuuteBag 3TO M 3Hasg aHAIOTMYHBIM XapakTep uccieaye-
MbIX HaMH IIOYB, MBI B CBOUX OIBITaX CUHTAIM Ieiecoobpas-
IIbIM TIEpel [IPOMBIBKOM MPOBECTH IIYOOKYI0 BCTIANIKY Ha IIy-
Ouny 40 cm. PesynbTaTel paHee IIPOBEICHHBIX OIBITOB
(M.P.AbnyeB, 1959, 1962, 1966, 1968) nokaszaix, 4To OmHA
1i1yboKas Bcramlka He Bcerga o0ecnedyMBaeT BBICOKYIO
(hWIbTpalMIO BOABI B II0YBE H, CIEAOBATENBHO, AOCTATOYHOE
paccosieHue noysorpynra. [losromy Hapsany ¢ miyGokoi Bemnar-
KOU MBI IPUMEHSIIH Pl XUMHUYECKHUX PEareHTOB: THIIC, OpraHO-
MHUHEPAIBbHBIH MOIKHUCIUTENb, OPraHO-THIICOBYIO CMech (OTXO-
JIbl HePTEXUMUYECKOM MPOMBIIIIEHHOCTH), CEPHYIO KHUCIIOTY, a
TAKXe HAaBO3 B CMECH C THIICOM.

Bce 310 B 3HaYMTENILHON Mepe OUKTOBAIOCH Pe3yiIbTaTaMU
lallMx paHHUX uccnenoBaHud (M.P.A6ayes,1959, 1968 r. ap.)
1 orbiToM apyrux uccnepopareneid (H.A.Qumo, 1913; C.C.He-
ycrpoes, B.B.Huxutun, 1926; WU.I1.T'epacumos, E.W.Wsanosa,
H.HU.Tapacosa, 1935; Y.V.Vcnanos, 1940; H.A.KauuHckuii,
1946; H.H.Awtunos-Kapartaes, 1953; B.[.Kosma, 1954;
A.A.Pope, I''I1.Makcumiok, 1963) u 6bU10 MOIOXKEHO B OCHOBY
1IpOrpaMMBbl MOJIEBBIX MPOU3BOACTBEHHBIX OIBITOB.

Takum oGpa3om, B nporpamMmy paboT Mo MeaHopaluH 3a-
COJIEHHBIX TIOYB C HU3KOH cosleoTaueld Ha (hOHE KOJLTIEKTOPHO-
JipeHaXHOM cetd u miybokoi Bcmamuku (35-40 cM) BXOmWIH
CACYIOVe BapUaHThl IPOMBIBKU:

I IIpombiBKa 1OYB 6€3 NMPHUMEHEHHS XUMHUYECKUX MEIHO-
PaHTOB: OOBIYHAS TIPOMBIBKA.

II ITpombIBKa MMOYB C NPUMEHEHHEM THIICA;
1) ITpoMbIBKa C BHeCEHHEM rumnca 5 m/za,

2) “ 10 m/ea,
3) “ 20 m/za,
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4) “ 40 m/ea.

I11 TpoMbiBKa 1MOYB C IPUMEHEHWEM THUIICA U HaBO3a!

5) IlpombiBKa ¢ BHeceHueM rurca 5 1/ra, HaBo3a 40 m/za,

6) ¢ 10 1/ra, HaBo3a 40 m/za,

7) “ 20 1/ra, HaBo3a 40 m/za.

IV IlpombIBKa MOYB C MPUMEHEHHEM OpraHO-MHHEpaIbHO-
ro nogkucaurens (OMII):

8) IMpomeiBka ¢ BHecenueM OMII 10 m/ea,

9) “ 20 m/ea,

10) “ 40 m/ea.

V IlpoMbiBKa [OYB ¢ [IPUMEHEHUEM OpPraHO-TUIICOBOH CMe-
cu (OI'C):

11) ITpomeiBka ¢ BHecenuem OI'C 10 m/ea,

12) “ 20 m/aa,

13) “ 40 m/ea.

VI TIpoMbIBKa ¢ BHECEHHEM CEPHOM KHCJIOTBL:

14) IIpoMbIBKa ¢ BHeceHHeM cepHOM KuciotTel 10 m/ea,

15) “ 20 m/ea,

16) “ 30 m/aa.

[ToBTOpHOCTH BapHaHTOB ObLIa IIOCTPOECHA TaKUM 00pa3oM,
4T0Obl OXBATUTH BCE Pa3HOOOpa3Me OMBITHOTO ydacTka. Memnu-
OpaHThl BHOCWINCh HAa MOBEPXHOCTb MOYB. Pa3Mephl AeNsHKU
JUIS KaXJIOH TOBEpXHOCTU paBHIUCh 150 m2. OnbiThl BenucCh
B TPCXKPATHOW MOBTOpHOCTH. I KaX@oro BapvaHTa OINBITOB
IIpoMbIBHAss HOpMa BoAbsl Obula mpuHATa U3 pacyera 12000
M3/ea v nogasanach B Tpu mpuema (rio 4000 m3/za).

Yepes 7-10 guell mocre BIUTHIBAaHMS KaXIOW ITOAAHHOMU
TMOPIKK BOMbI ObIIIM B34TH 00Opaslibl Ha oIpejereHHe HeoOXo-
IMMBIX aHan30B noys. TloyBeHHbIe 0Opa3Lbl 10 NPOMBIBKH U
Nocie KaxuoW HOpMbI BOABI OpalluCh B J€BATHKPATHOM MOBTOP-
HOCTH [0 IV1yOMIILl 2 M 5 M, IPUYEM aHAIU3UPOBAICA KaXIbIH
obpazel B OTUC/ILHOCTH Ha COKPALUEHHBbIM COCTaB BOJHOM Bbl-
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TAXKH. Jlanee U3 MOJNy4eHHbIX NAHHBIX PACCUMUTHIBAIUCH Cpefl-
HUE 3HAYEHMA U1 YCTaHOBICHUS XOAa BBIIETaYMBAHMS COJe-
BbIX Macc. YToOBI BBIAICHUTH, KaK MEHSUIOCH COLEpXaHUE CoJle-
BbIX KOMITOHEHTOB U OTAEIbHBIX COJIEH B BBIOOPOYHBIX pa3pe-
3aX, ONpPENEsIUICS MOJIHBIA COCTaB BOAHOM BBITSXKH M Paccyu-
TBIBAJICS COCTaB COJIEH.

OmneITH 1O NPOMBIBKAM 3aCOJIEHHBIX IOYB ITPOBOIIIMCEH B
OCEHHe-3UMHHI nepuof ropa. MccnempoBaHus OCYIECTBISIUCH
B TeyeHHue 1967-1972 rr. 3a 3TOT nepuoa Ha OINBITHOM I10JIe
HCCIIEIOBAICA KOMIUIEKC BOIMPOCOB ITOYBEHHOH METHOPAIUH:
M3YYATHCh CojleoTnada, audgepeHurnanus U COINpPSKEHHOCTh
COJIEBBIX MAacC B Npouiie MOYBOrPYHTOB; UCCIEJOBATHCH M3Me-
HEHUA (PU3HKO-XUMHYECKHX, (PUBHUECKUX M BOXHO-(pHU3HYEC-
KHMX CBOMCTB IOYB: ONpeAEsAIach MPOU3BOAUTENLHOCTH MEJTHO-
PUPOBaHHBIX IOYB ITyTeM BBIPALUIMBAaHUs (B BEreTal{HOHHBIX U
IOJIEBBIX YCTIOBHUSX), CEIbCKOXO34MCTBCHHBIX M KOPMOBBIX
KY/IbTYp (pHC, TOPOX KOPMOBOM, SYMEHb, XJIOMYATHHK).

Bce sT0 )10 UM BO3MOXHOCTH pa3paboTarh U peKOMEH 10-
BaTh MPOM3BOIACTBY HAy4YHO OOOCHOBAHHBIE U IKOHOMHUYECKH
peHTabebHble CrIOCOOBl MO YCKOPEHHIO O3I0POBIICHHUS 3acO-
JIEHHBIX TOYB C HU3KOH COJIeOTAAYECH.
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[VIABA 1V

IMPOMBIBKA MMOYB BOOIOA

IIpomMbIBKa no4YB BojOH (00bIYHAdA) CIOCOOCTBYET pe3KO-
My M3MEHEHHIO COJIecOoaepXaHus B IMOYBEHHOM Ipoduie, oco-
BeHHO B 6oJjlee 3aCOJIEHHOM BEPXHEM METPOBOM CJIO€ MOYBbI
(puc. 2)*. IIpu »TOM mepBas mpoMsbiBKa c¢ Bopomnogadeid 4000
m3/ra paccomnuia MOYBBI 4O [IyOMHBEI OAHOrO MeTpa. Beierna-
YMBAHUE COJIEH B IOUBCHHOM NpOGHIE B OCHOBHOM IIPOUCXO-
JIMT 3a CUET XJIOPUCTHIX cosiei. CpeaHee BHIILEIIOYEHHOE KOJIM-
YeCTBO XJIOpa JUis MeTpoBoro cios nous coctasnger 0,234%
npotuB 0,756% HMCXOMHOIO 3aCOJIEHMS.

Conu % Puc. 2. Xa-
l;ﬂ 'Iil 'IJ.I I..G' liljo zli‘ 2.'6 1;' l.-ﬂ pakmep eb[me_
NAYUGARUA  CO-
el hpu  npo-
Mbl6Ke noug Oe3
npumeneHuA
XuMuiecKux
L—=" | Meruoparnmos.
1 - wucxoo-
Hoe codepika-
Hue coneii no
xaopy; 1; - mo
Xe no niomHo-
My ocmamky; 2
- codepykanue coneil no xaopy nocae I-u npwubwku, 24 mo e
no naomnomy ocmamxky; 3 - codepikanue cojeil no Xaopy nocie
2-11 npombieKu; 3 ;- mo xe no nomuHomy ocmamky; 4 - cooepika-
Hue coaeit no xaopy nocie 3-it npomeiéku; 4; - mo xke no naom-
HOMY OCMAmKY.

I1ybuna cm.

* 3aecb U panee rpaduku cocTaBneHbl Mo pe3ynbTaTaM cpeaHux
DAHHbIX 13 06pa3uoB, B3ATbIX U AHANM3UPOBAHHBIX B AEeBATUKPATHOW
NOBTOPHOCTW.
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HuTepecHbie pe3ynbTarthl IOMy4YeHBI [IPH U3MEHEHUH COLEp-
XaHUd [pYruX KOMIIOHEHTOB CojIeBbIX Macc. Kak BHAHO u3
Ta0J1.6, HECMOTPA Ha 3HAYMTENIBHOE PACCONIEHHE B BEPXHHUX IO-
PH30HTAX MOYB IO IUIOTHOMY OCTAaTKy M XJIOpY, COHEpXKaHHE
HCO,-nona 3neck pesko ypemuuusaercs. YBenudenne HCO,-
uoHa Oonee yeM B YeThIpe pa3za XxapaktepHo mis cios 0-25 cu
U B JIBa pasa - i citogd 25-50 cu. B MeHbIel creneHu conep-
kanne HCO, - HOHa MOBBICWIOCH B HHXKE/IEXKALIUX [OPH3OH-
Tax noysorpyHta. B cmoe 0-25 c¢u B HeGOIBIIOM KOIUYECTBE
nosiBwicst CO,-HOH.

CyliecTBeHHOE paccoieHUe OTMEYaNOCh TaKXe MO JaHHBIM
cynbgat-uoHa. ColepxaHue ero yMEHbIIWIOCh B BEpPXHEM I10-
JIlYMETPOBOM CJI0€ HOYBBI IIOYTH B TpU pa3a, a B cioe 50-100
cm - B 1Ba pasa. Pacconenue Gomnee yem B [1Ba pa3a MpOU3OLI-
7o o Na + K nonam B cinoe 0-50 cu. B stoMm croe 3ameTHOe
BBIILEJIAYMBAHUE COJIEH MPOU3ONIIIO TaKXe IO KaTHOHaM
KaabLUU U MarHus (Tabn. 6). [mybxe no npoguiio Moys 3Ha-
YEHHME 3THX IMOKAa3aTeeH SIBHO YBEJIHYMBAETCS, YTO CBSI3aHO C
BHIMBIBAHHEM HX U3 MOBEPXHOCTHBIX T'OPHU3OHTOB IMOYB.

ITprBnexaoT BHUMaHUE [NaHHBIE 0 H3MEHEHHIO COJIEBOIO
cocTaBa IOYB. XapaKTepHO, YTO B COAEPXKAHHUH KaJIbIIUEBBIX
conedl npousoun Gonslie u3MeHeHus. Ilocne nepBoit mpo-
MbIBKH OKasanoch, 4ro coneii Ca (HCO,;), Hakomwiocs
OornbllIoe KONMMYECTBO II0 BCEMY IPOQIII0 HOYBOTPYHTA. B
cioe 0-1 M cogepxaHue UX yBETUYMIOCh Ha 6 m/ea, a B cioe
1-2 M - Ha 5 m/ea. Ilpu nepBOi NPOMBIBKE BBIIIEIAYHBAINCH
comu CaSO,. [l BEpXHETO IMOIYMETPOBOIO CJIOSA KOJIMYECTBO
BBIMBITBIX coneit CaSO, cocrasuno 29 m/ea. B cnoe 0,5-1,0 m
UX HAKOMUIOCh 6 m/za, a B cioe 1-2 M - 3 m/za.

Comu xe Na,O, npu nepBoii POMBIBKE HE TOJBKO HE MOJ-
BCPIIUCh BBIMBIBAHUIO B ITOBEPXHOCTHBIX T'OPH3OHTaX, HO CO-
JepXaHHe UX CHJIBHO MOBBICWIOCh. Tak, €clnu OO0 HpOMBIBKH
(tabm. 7) B cnoe 0-50 cu conu Na,SO, orcyrcTBOBany, TO NMoc-
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JIc 11CPBOI NMPOMBIBKH KOIUYECTBO ero gocturio 108 m/za, Tor-
Jad KaK B HMXeJEXalUX FOPU3OHTAX CONIM CEPHOKHUCIIOrO HAT-
PUS CUIILHO BBILIENAYUBATIKCE.

Bce »TH, Ha nepBblii B3MVIAL, IIPOTHBOPEYMBHIE SIBIICHMS,
MOXHO, NO-BUIUMOMY, OOBSCHHUTH B3aUMOCBSI3SIMH TIepeMeIlieH-
HBLIX B TIOYBOTPYHT OTHENBHBIX COjIeH. Tak, €Cld MOBBIIICHHE
COJEPXaHMs CEPHOKHUCIIONO HATPUS B IIOBEPXHOCTHBIX TOPU30H-
Tax BBI3BIBACTCS CUIIBHBIM BHIIIEIIAYMBAHUEM XJIOPUCTBIX COMei,
TO pe3Koe yMeHblueHHe cofiepxanua Na2SO4 B Huxenexarux
TOpPU3OHTAX, OYEBUIHO, MOXHO OODBACHWUTH YBENWYECHHEM CO-
JepXKaHUi 30eCh XJIOPUIOB, CHOCOOCTBYIOIIMX BBIMBIBAHHUIO
cynbaToB. DTHUM XKe, Ha Hall B3DILO, OOBICHAETCS H CHIbHOE
CHMXEHUE (@ B ITOBEPXHOCTHOM TOPW3OHTE - WCUYC3HOBEHUE),
KOJIMYECTBA I'MIICA NIPH IIEPBOM MPOMBIBKE. B OIMBITHBIX MOYBaXx,
B BbICOKOH CTENEHU HACBILLIEHHBIX 0OMeHHbIM HaTpueM ( Na :
Ca + Mg = 3: 4 u 6onblle), paCTBOPUMOCTb T'HIICA B IMOYBECH-
11OM PacTBOpPE OKa3blBAETCS OYEHb BBHICOKOW, TaK KaK OJHOB-
PEMCHHO MPOUCXOAUT PacXOJOBaHME KajlbliMsl TMIICa HA OOMeH-
Ible peaklMH, oOpa3oBaHHE BTOPUYHBIX CONeH CyabdaToB U
HerocpeacTBeHHOE BbiMbIBaHue ero B Buge CaSO,. [Tpumeya-
TC/IbHO, YTO BBIMBIBAHUE COJICH B MOYBE MPOUCXOAUT ITIaBHBIM
00pa3oM 3a cueT xyaopucrtoro Hatpus. B crnoe 0-1 wm Bblmeno-
YCHIOE KOJMMYECTBO 9TUX conell cocraBider 105 m/za, a nipu
BLIMBIBAHHM Coslel - 158 m/ea 110 IUIOTHOMY OCTATKy.

B orvuMe oT MOBEpXHOCTHBIX TOPU3OHTOB, B cioe 1-2 m
cojcpxanre NaCl pesko nopeimiaercs (Ha 90 m/ea), uto, Ge-
3yCJIOBHO,  CBA3aHO C  BBIIIEIAYMBAHMEM 3THX COJNEH U3
BCPXHHX 1'OPHU3OHTOB TIOYB.

Hoixen 3aMeTUTDb, YTO CONEH XJIOPUCTOTO MarHus [0 Ipo-
MBIBKH B BCPXHCM IIOJIyMETPOBOM CJIO€ IOYB OOHApPyXKHBAIOCH
1o 10 m/za. Tocne niepBoit MPOMBIBKH, OYIyuH BHILIETOYEHHEDI-
MU, OHU NOJHOCTLIO NepeMelanucy B cpefnue ciou (75-150
cm) 110YB (Tabun. 7). XyopHCTOro Kajblins 10 IPOMBIBKH B MOY-
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Be He ObUIO, MOCE X€ MEePBO MPOMBIBKM OH MOSBWICH B CIIOE
75-100 cm, yTO CBA3aHO C yBenH4YeHHEM colepxaHus Ca B 3ToM
ciroe (tabmn. 6).

IMocnenpompIBHOE yBennueHUe OWKapOOHATOB MarHus M
HaTpUs OTMEYAIOCh TAKXKE B ITAXOTHOM TOPH30HTE I0YB (Tadil.
7). CopepxXaHHe Xe CEPHOKHUCIOTO MarHus 3HaYUTEIbHO
YMEHBIIMIOCH 10 BCEMY MPO(UII0 [TOYBOTPYHTA.

XapakTepHO, YTO MOCIE TMEepBON MPOMBIBKM B MAaXOTHOM
cinoe mouysbl B HebonbmoMm komudectBe (0,004%, wm 0,124
T/ra) o6pazoBanach CONa, YTO, IO-BUIAMMOMY, BBI3BAaHO PE3KUM
BHIMBIBAHHEM U3 3TOrO CJIOA XJIOPUCTOTO HaTpusd U INpeobiaga-
HHEM CEPHOKMCIIONO HATpHUsi, CIIOCOOHOTO MpH ITPOMbIBKE (IIep-
BBIMH TIOPIMSMH BOJIBI) 3aCOJCHHBIX KapOOHATHBIX MMOYB 06pa-
30BBIBaTh cofly No peakuuu [mnbrappra:

Na,S0O,+CaCO,=Na,CO;+CaSO,

Taxum 06pa3oM, CTaHOBHUTCS OYEBHIAHBIM, YTO XOTs TMOCIE
MIEpBOM TMPOMBIBKM U IPOUCXOUAT HEKOTOpble HeOJIaronpusT-
Hble U3MEHEHHs B COJIEBOM COCTaBE MOYBbI, TEM HE MEHee I10Y-
Ba [MOJIBEPraeTcs CHJIBHOMY pAacCCOJICHHMIO, OXBATBIBAIOLIEMY
TMaBHbBIM 00pa3oM €€ BEpXHIOW METPOBYIO TOJIILLY.

Opnako npH BTOPOIf MPOMBIBKE B TOYBE HAOJIIOIAIOTCS CO-
BEPILLIEHHO MHble W3MEHeHUs. XOTd INpU BTOPOU IIPOMBIBKE H
MPOJIOJIKAIOCh PAcCOJieHUe MOYB MO IUIOTHOMY OCTaTKy M XJIO-
py B cioe 25-75 cm (comepxkaHHe COJNEH 3jleCh B CpENHEM
ymesblunoch eme Ha 0,235% 1no mIoTHOMY OCTaTKy W Ha
0,144% mo xnopy), olHaKO B BepxHeM (25 cm) cioe oTmeya-
JIOCh 3HAUMTENBHOE IOBBIIIEHHE KaK IUIOTHOTO OCTaTka (Ha
0,25%), Tak u xnopa (Ha 0,22%). SBHOE yBeqMUYCHHE CONECO-
JepXaHUs OTMEYaTOCh U B CpefHel yactu mpoduist mous (75-
100 cM), 4TO TPOM3OHUIO 32 CUYET BHILEIOYESHHBIX W3 MO-
BEPXHOCTHBIX TOPHU3OHTOB IMOYB COJIEH (puc.2).
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PectaBpaumnio 3aconeHHMs B TIOBEPXHOCTHOM TOPH3OHTE
nmous (0-25 cm) cnenyer OOBIACHUTH MMOATATHBAHUEM CONEH U3
HHUXHHUX CJIOEB B BEPXHHE, BbI3BAHHBIM UCMAPEHUEM KallWLIAp-
HO-TIOABEIUEHHO BJIard, a Takxe Auddysuell comeit, compo-
BOXJAIOLLEIHCS BbIPABHUBAHUEM KOHIIEHTPALMH  ITOYBEHHBIX
pactsopoB. Kak BuUIHO U3 gaHHbBIX Tabmn. 6, colepXaHue Coei
110 TUIOTHOMY OCTaTKy NpPU CYILIECTBEHHOM YBEIMYECHHH B I10-
BEPXHOCTHBIX TOPU30HTaX 3HAYMTENIFHO YMEHBIUAETCA B HHXe-
jexauux ropusonTax (125-200 cm). D10 ocobeHHO xapakTep-
HO WIS XJI0pa, BEIHMYMHA KOTOporo B BepxHeM 0,5 MeTpoBoM
ciioe nous ysenuuuBaiack Ha 0,26%, a B cioe 0,5-1,0 m 3a-
meTHO ymeHblanack (Ha 0,09%). Ipumepro Ha 0,4% comep-
XaHHUE XJIOpa YMEHBIIATIOCh U B cinoe 1-2 m.

CylLiecTBEHHO yBEJIMYHMBAETCA cofepxaHue CynbGhartoB B
NIOBEPXHOCTHBIX TOPU3OHTaX NMOYB. B BepxHEM MOIyMETPOBOM
C10€ NoYBHl 3aMeTHO yBenuduBaetTcd (Ha 0,07%) Takxe copep-
KaHUE KaJlbLMd, MarHUsI U HATpH.

AHAIOTUYHBIC HAHHBIE TIONYYEHbI T10 CONEPXaHHUI0 0bIeit
menodHocT U CO,-noHa. B BepxHeM MOIyMETpOBOM cioe
CO3, BO3HHUKILHK 110CIIE NIEPBOM HOPMBI BOIBI, UCYE3, a COAEp-
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xkanue HCO,; - HO Ha 3HAYMTETBHO YMEHBUIWIOCH TPH
3aMCTHOM TOBBIIICHIH CONEPXKAHUA €r0 B HHXKEJIEXKAIIUX TOpH-
30HTaX. Bce aT0 B CBOKO OYepenph OTpaswiIoch Ha AudepeHUu-
alllu OTAENBHBIX COJIEH.

Kak BujiHO U3 HaHHbIX Tabn. 7, mociie BTOPOH IPOMBIBKH B
HOYBE YXe OTCyTcTBOBaIa cofa. OHa yxe BBIMBIBAIACH KaK JIIO-
Oas BomOpacTBOpHMMas COJIb IPU TMOCJEAyIleH IpoMbiBKe. B
[OYBE He OKAa3alnoch U coiiell OukapOoOHATOB HATpHUd U MarHus,
OJIHAKO 3aMETHO IMOBBICHJIOCH colepXxaHue OukapOoHaTa
KIblisd, NPUYEM YBEIUYEHHE BTOH COMU OO0HApYXHBAIOCh
MOYTH TIO BCEMY MPOGUIII0 HCCIEAOBAaHHOH TOJIILM MTOYBOIPYH-
ta (3a MCKJIIOYeHHeM cinod 25-50 cm).

OtMeuanocs OONbLIOE YBENMYEHHWE COAEPXaHUA U APYrHx
conel, 0COOEHHO XJIOPUCTOTO HAaTpUSA U CEPHOKHUCIIBIX COJIEH.
Ho BMmecte ¢ TeM B cinoe 1-2 m conepkaHUe XJOPUCTOTO Har-
pust cymectBeHHO ymeHbiumnock (Ha 0,62%, wm 113 m/za).
DTO HABOTUT Ha MBICNIb, YTO KOHLEHTpauus Oosee JNErkomnos-
BukHOU conu (NaCl) B MOBEpXHOCTHBIX I'OPU3OHTAX IIPU BTO-
pO# MPOMBIBKE MOYB MPOUCXOAHUT INaBHbIM 06paszoM Omarogaps
MOATATMBAHUIO 3THX coJieit U3 Oonee r1yOOKUX CIIOEB IOYBOI:
pyHTa nyteM Iuddy3uu U UCIIAapeHHs IMOABEIIEHHOMN IMpH Ipo-
MBIBKE Biard. AHAJIOIMYHOE sBjieHME ObUIO OTMEYEHO HAMH M
Ha JJPyruxX MaccHBax IOYB C HU3KOM coneornaueil (M.P.A6ayes,
1968).

ITpu BTOpOIA MPOMBIBKE MOUBBl OYEHb BBIPA3UTEIILHBIM OKa-
3a/I0Ch TaKXXe MOBEIEHUE CEPHOKUCIOro HaTpus. Peskoe ypenu-
YeHUE ColepXaHUsg 3TOM CONM OTMEYAIOCh IO BCEH UCCielo-
BaHHO# m1ybuHe (B 5 pa3 6osblie B IEPBOM METPE U HECKOJIBKO
Gonbllie BO BTOPOM METpE) MOYBOrpyHTa (Tabm. 7).

Xox W3MEHEeHHs] CEepHOKHUCIIOTO MarHus IIpH BTOPOMl Mpo-
MbIBKE BO MHOIOM AHAJIOTUYEH XOIYy H3MEHEHHs XJIOPUCTOrO
HaTpus. Pe3koe yBenHUEHUE cOOepXKaHHUS CYIb(paToB HATpUS U
MarHusi B MOBEPXHOCTHBIX TOPU3OHTAX IPOMBIBAEMBIX IIOUB IIPU
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BTOPO# NPOMBIBKE, 10-BUAMMOMY, ciiellyeT 0ObsICHUTh 0Opa3o-
BAHWEM BTOPMYHBIX COJIEH 3THX COCNMHEHWH B YCIOBUSX BbI-
TeCHEHUss U OOMEHa HATpuUs C KaJlblHeM THICa M KaJbLHEM
I'MApOKapOOHATOB.

TpeTbst IPOMBIBKA NPONOIKATIA PECTABPALMIO 3aCOTICHHS TTOYB
10 n1y6uHbl 75 cM, KaK 110 IUIOTHOMY OCTATKy, TaK M IO XJIOpY.

[To maHHBIM pPE3Y/IBTATOB IIOJHOM BOJHOM BHITSXKH Xapak-
TEPHOTO paspe3a BTOPUUHOE HAKOIUIEHHE COJIel IIaBHbIM o0pa-
30M HaOmoJanoch B CpeHEH YacTH HpodwiIs NpU 3aMETHOM
YMEHBIIEHHH COJIECOREPXKAHUS B MOBEPXHOCTHBIX H TIIYOOKHMX
C1051X MOYB. DTO OTHOCHUTCS TaKXe K COJICBBIM KOMITIOHEHTaM H
AudbepeHUHALIMM OTAEIBHBIX conel (Tabi. 6, 7).

Kaxk BUAHO M3 TIpencTaBlI€HHbIX TaOMUUHBIX M rpaduyec-
KMX MaTepHaJIOB, MIPOMBIBKA BOJOW 3aCOJIEHHBIX IOYB C HH3KOM
ConeoTaaYeH, €CIM CyAUTb MO O0LIeMY COMECOACPXKAHUIO U 10
KOJIMYECTBY OTHEIbHBIX COJIEH, NOBOJbHO c1abo JeHCTBYET Ha
pacconenue 1oys. Ilpu 3TOM BbIlLETaYMBAHUE COJIEH MPOUCXO-
JAMT IJ1aBHBIM 00pa3oM W3 BEPXHEro IMOJIYMETPOBOTO CJIO0S MOYB.
K ToMmy xe pacconsercst TuuIb ogHa YeTBepTasd 4acth (27%) ot
obliecoepXaHus cojieil M3 yKasaHHOro ciost moys. CTerneHsb
BBILLCJIAYMBAHUS BPEJHBIX COJIEH COCTABISIET €Ile MEHBIIYIO Be-
smunny (0,6%) u raBHBIM 0OpasoM 3a cueT 6osiee pPacTBOPH-
MBIX XJIOPUCTBIX coneil. CpaBHUTEIBHO MEHEee pPacTBOPUMBIE
CEPHOKMCIIBIE COMHM PacCONMINCh B HHUYTOXHOM KOJIHYECTBE,
IIPUUYCM BEJIMYMHA CEPHOKHUCIIOTO MarHds U HaTpus Aaxe yBe-
JIMUMILAC.

HeoOxouumMo OTMETUTD, YTO BBIMBIBAHKE CONEH M3 MPOMBI-
BAEMBIX [10UYB [IaBHBIM 00pa30M IPOUCXOOUT IPU MEPBOit Mpo-
MbIBKE. Bropas u Tperbsi MPOMBIBKU Kak 10 IUIOTHOMY OCTarT-
Ky, TaK Y4 110 OTUC/IbHBIM CIOSIM CYLIECTBEHHO YBETMYUBAIOT 3a-
Iacel U B MOBEPXHOCTHBIX FOPU30HTAX IOYB (HA BbIIIETIAYHBA-
HHUE OJIHOM TOHHbLI COJIEH TIPH IIPOMBIBKE BOAOH NOTpebOBaIOCh
O4eHb OonbLIOE KONMYeCTBO Boab - 412 m3). B10, Kak yxXe OT-
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mevaroch Hamu panee (M.P.A6ayes, 1959), obbiacHsercd TeM,
YTO B CWJIBHO AUCTICPIHPORAHHBIX, TPELUMHOBATBHIX M THAXENBIX
110 MEXaHUYECKOMY COCTaBY MOYBAX NEPBbIE NOPLMH BOABI ABHU-
XyTCd O KPYIMHbIM XofaM. IIpH ®TOM IPOUCXOAUT pacTBOpe-
HUE WJIM 1aXe MpIMOE CMbIBAaHUE COJICH, HaXOMAIIMXCAd Ha IIO-
BEPXHOCTU CTPYKTYpPHBIX OTAENBHOCTEH. B panbHelmem mnpu
Nojlaue NOCIEAYIOMUX MOPLUI MPOMBIBHON BOIBI B CHJIY HalH-
yis B HUCXOOHOM COCTOSHHMM M Pa3BUBAIOUICHCH MPU MPOMBIB-
K€ COJIOHLIEBATOCTH I0OYBA OKAa3bIBAETCH YXE CWIBHO Halyx-
e, puIbTpanysl BOIbLI M BHILIEAYMBAHUE COJEH Ipekpalia-
I0TCA ¥ IIPOHMCXOAMT PECTaBpallMy 3acOJIeHHs, 0OyC/IOBIEHHad,
KpOMe TepeMelleHus! Colel MpU UCIIapEHUM KAl PHO-TIOA-
BEIIEHHOM B/1aru, rnpoueccom audpysnn coseid. Kak nokasaimm
pe3yJbTaThl MPOBEAEHHBIX 39KcnepuMeHToB (M.P.AOnyes,
1962), OCHOBHOM MPUYHMHOMH, BBI3BIBAIOLIECH YMEHBIIEHHUE KOJIH-
4YecTBa BBIMBITBIX COJIEMl TIpM  HU3KUX KosduureHTax
cunpTpauu, seigercs guddysus coneill NpoTHUB ABUXEHHSA TO-
Ka Bombl. OTcroa ciaemyeT, 4To IMOYBbI, B KOTOPBIX CKOPOCTb
HHPUIBTPALIMOHHOTO MTOTOKA CPABHUMA CO CKOPOCTHIO AUdy-
3UH, MPAKTHYECKH HE MOAJAIOTCS PACCONIEHHUIO.

OsHakomiieHHE ¢ JipyriMHu paboTamMM MOMOIVIO YCTaHOBHTD,
YTO OTMEYEHHasd OCOOEHHOCTh COJIEOTAAYM IOYB XapaKTepHa UId
TSKEIbIX TIOUB HE TONBKO AsepOaiipkaHa, HO M BCEro MHpa.
Peinemann Norman u Ferreiro Eladio (1970) B Mcnanuu, usydas
BBIIIEIAYMBAHUE COJICH B TIOUBEHHBIX KOJIOHKAX, [IPULIIM K 3aK-
JIIOYEHHIO, YTO MPH MPOMBIBKE MOYB OOsIee JIETKOTo MexaHHWYec-
KOro COCTaBa COJIM MEpeJBUraloTCA BHU3 IO mpocuio. B Taxe-
JIBIX K€ MOYBax, HA0OOPOT, CONM NEPENBUTAIOTCS CHU3Y BBEPX.

YXyaureHue MeIHOPATHBHBIX CBOMCTB 3aCOJIEHHBIX IIOYB C
HU3KOH corleoTnaueil 0COOEHHO YETKO TPOSBIACTCS B H3MEHE-
HUU (PU3UKO-XUMHYECKHX U BOIHO-(PU3MYECKUX CBOWCTB MOYB.
Kak BumHO M3 paHHBIX Tab51.8, cogepxaHue rymyca U kapOoHa-
Ta KalbIUsi TIPY IPOMBIBKE MOUYB OCTACTCS MOYTH HEU3MEHHBIM.
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HeBbIMbIBaEMOCTh TyMyca OODBACHAECTCS HE3HAYUTEILHBLIM OII-
POMBIBHBIM aOCONIOTHBIM 3HAYEHHEM 3TOrO IOKa3aTellsd, a He-
BHIMBIBAEMOCTb KapOOHATOB - HAIMYHEM LIETOYHOH peakiuu B
1104Be, MOHUXawIen pacteopumocts CaCO3.

Bonblune M3MEHEHUs MpPOUCXOAAT U B COOTHOUIEHHU O00-
MEHHBIX KaTHOHOB (Tabn. 8). Ilpu mouyTn HEM3MEHHOM conep-
XaHUH OOMEHHOTO KaIbIHs B TOBEPXHOCTHOM TOPH3OHTE I10YB
3Ha4YeHUE ero CYLIECTBEHHO YMEHbBINAETCs B HIDKHHX CJIOSX
no4B. 31ech Xe CYHIECTBEHHO yBEJIMYMBAETCS COAEpXaHue o00-
MEHHOTO HaTpHsl, YTO, [IO-BUAUMOMY, CBSI3aHO ¢ OOMEHHOH pe-
aKU¥ed B NOYBEHHO-TIONIOLIAIOIIEM KoMIulekce. B pesynbrare
pacTBOPEHHUs IIPU MPOMBIBKE XJIOPHIA HATPUS U MepeMelicHUs
€70 BHICOKOKOHIEHTPHUPOBAHHOIO PacTBOpA U3 BEPXHHUX B HUX-
HUE TOPU3OHTHl B IOCIEAHUX TNPOUCXOAUT HOTMOMHUTEIbHOE
NOITIOUIEHNE HATPHUA U BBITECHEHUE KATbLUSA M3 ITOYBEHHO-TIOT-
JIOLIAIONIETO KOMILIEKCa. '

WurepecHsie 1aHHbIC NMOJMYyYeHs! 0 u3MeHenuio pH - cpe-
Abl ¥ OOIIEH IIETOYHOCTH MOYB. 3HAUEHUE BTUX [10KazaTelieit
IPH [TPOMBIBKE T10YB CTAHOBUTCSA HECKONBKO BbIIIE. XapakKTep-
HO, 4TO coAepXaHHe OOUIel MIEIOYHOCTH (a CaeqoBaTesibHoO,
rMUpOKapOOHATHOM Cpefibl) pe3KO YBEIMYUBAETCH IO BCEH IIy-
OvHe MccaenoBaHHOM TomIM 1MoYB (Tabm. 8), YTO NpH IPOMBbIB-
K€ MOYB BOJAOH B yCJIOBM4X HachiilieHus nouB Na2SO4 u Hanu-
uus Ca(HCO3)2, mo-BHAMMOMY, CBS3aHO C THAPOIHTHYECKO-
ascopburoHHEIM cofgoobpaszoBanuem (Pelouse et Freny, 1861;
JI.A.KucTtsakosckuii, 1925; C.A.lypos,1948, 1961; H.H.ITetpo-

‘ H OH
_Ca (HCOy), + Na,S0, + 2H,0 4 K = sz)‘< >K=Ca/ +
H NOH
) +2NaHCO,; '
. OH
Ca (HCOy), -+ Na; SO, + 2H,0+K = NS0,=KZ Ca +
H” NoH/

+ 2NaHCOy4
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Ba, 1955; C.H.Censxos, 1971) no cnenymomeil cxeme:
IMpoMbIBKa T1OYB BOAOW OKa3blBaeT OTPULATENILHOE
ACUCTBUE W Ha KO3(UIMEHT JUCIEPCHOCTH MOYB, KOTOPBIM
CWIBHO MEHSAETCs He TOJIBKO B IIOBEPXHOCTHBIX FOPH3OHTAX, HO
U MO Bced Tommie MO4YB. 3HaueHUE Kod(uLuMeHTa IHC-
TIEPCHOCTH [PU MPOMBIBKE BOJOH PE3KO YBEIMYMBAETCA B Ia-
XxoTHOM citoe mouB (oT 17-21 po 32-42%). B noamaxoTHOM
ClIoe yBETWYEHHE COCTaBIsieT OKojo 5%. SIBHOe IposiBlieHUE
yBeJTHMUYeHHs: KO3(pUIMEHTa JUCIIEPCHOCTH OTMEUYaeTcs B HU-
XeJeXalluX FOpU30HTAaX II0YB, IJ€ BEJIMYUHA €ro JOCTUraaa
41-54% npotus 14-30% 1o npombIBKH. Bce 3TO yKasbiBaeT Ha
TO, YTO TOYBHI [IPU MIPOMBIBKE BOJOM B CHIIy CHJIBHOTO OCOJIOH-
[[eBaHMs TIOABEPralTCcs IIyOOKOMY [AMCIIEPIHPOBAaHUI0. DTO B
CBOIO Oo4epelb HAMHOIO YXY/IIIaeT BOAHO-PU3NYECKHE CBOMUCTBA
nmouB. Kak BHAHO w3 AaHHBIX Tabm. §, KO3(hpULMEHT BOLOITPO-
HHULIAEMOCTH B ®THX IIOYBaX IIpU IPOMBIBKE YMEHBILACTCH B
HECKOJIbKO pa3. BhIABIE€HO TakXke, 4yTO 3a 6 yacoB B MTOYBY BIU-
ThIBAETCH BCero 38,3 MM BOIbI, U3 KOTOPLIX 94%, wunu 36 MM,
MPOHHMKAET 3a MepBblil yac HabmogeHus. [locienpoMeiBHasd yc-
TAHOBHBIIAACA CKOPOCTb BOAONPOHMIAEMOCTH TMOYB OKa3alach
paBHoii 0,0050 mm/mun, dro, 6onee 4yeM B 6 pa3 MeHbLIE TIO
CPaBHEHHIO C NOMPOMBIBHBIMHU ee roka3sarensamu (Tabi. 8).
Taxkum 00pa3oM, U3 CKa3aHHOTO CTAHOBUTCS $CHO, YTO 3a-
COJICHHBIE TTOYBBI ¢ HU3KOW CONEOTAaYel NpH MPOMBIBKE BOLOM
MIOOBEPraloTCs PE3KOMY YXYAUIEHHI0 (PU3UKO-XUMUYECKUX U
BOOHO-(PU3MYECKUX CBOMCTB, YTO B OIpENE/NCHHON CTENCHU
BBI3BAHO pa3pylieHHeM U 6e3 TOro IUIOXOH CTPYKTYpHI ITOYB.
Kak BupHO W3 gaHHBIX Tabn. 9, copepxaHue U3NYECKOMH
DIMHBL B MHKPOArperaTHOM COCTaBe BEPXHUX FOPU3OHTOB IIOUB
yBenuuyuBaeTcs oT 16 1o 25-28%. Ilpu sToM pe3Koe MOBBILIE-
HHE OTMEYaloch INIaBHBIM obpazoM 3a cuer ¢pakuuu 0,001-
0,005 mm v wna. BenuuuHa pU3NIECKOU IBUTH MTOCIIE TPOMBIB-
Ku cocraBwia 10-17%, una - 10,5-13,6%. Dtot npoiuecc, ove-
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BUANO, CBs3aH C CWIBHOM AUCIEpranuued KpymHbIx ¢pakuui
nous (tabs. 9).

Hrak, ycTaHOBIEHO, 4TO OOBIYHAs MPOMBIBKA BOXOM 3acO-
JIEHHBIX TIOYB C HM3KOH coseoTnayeidl He TOJIbKO HE paccollsieT
1I0YBbl O XEJIAEMOro Ipenena, HO U CHOCOOCTBYET pe3KoMy
YXYALIEHUIO (PU3MKO-XUMHYECKMX M  BOAHO-(PU3UIECKUX
CBOMCTB I0YB, IPUBOJALIEMY K HeOIaronpUsTHOMY ITOYBEHHO-
MEIMOPaTUBHOMY COCTOSIHUIO 3€MEJIb.

Jlng pacconenus 3acoleHHBIX NOYB C HU3KOM coneotnaueit
IyTEM IIPOMBIBKY BOIOH B CHTy HaOyXaeMOCTHU I10YB, CBI3aHHOM
C €€ NIMHUCTOCTBIO, BBIPAXXEHHBIMH SBIEHUSMH OCOJIOHLIEBAHUS
U TNONHLIM QUCTIEPIUPOBAHHEM ITOYBEHHBIX arperaToB IpU Mpo-
MBIBKE, TOTpeOyeTcs MpPUMEHEHHE NOBOJIBLHO OONBIIUX HOPM
TIPOMBIBHOM BOIB! U AIUTEIbHBIN Iepron Meuopauuu. Mcexons
M3 COJIEOTHAYM IMTOYB*, Mbl MOACUYHUTATIM TPEOYEMYIO IIPOMBIBHYIO
HOPMY BOfIbl, HECOOXOAUMYIO [JIsl PAacCcOJICHUs MOYB JO MOpora
TOKCHYHOCTH MO TIPENIOKEHHONW HaMU hopMmyJie:

Q=4q, =
AS
rae: Q - MpoMBbIBHAs HOpMa,;
q - TpHMEHEHHas BOAA [T YCTAHOBJICHUS COJICOTHAYH ITOYB;
N - YHCJIO IPOMBIBOK;
AS - BBIILIETIOYEHHOE KOJIHYECTBO COJIEH;
S - ocraToYHOE 3aCOJIeHHE C BBIMETOM ITOPOTa TOKCHYHOCTH.

BoisiBI€HO, YTO VI ONpPECHEHUs 3THUX II0YB (CO CpeJHUM
CO/UCPXKaHUEM COJIEH B METPOBOM ci10e oKono 2,5%) 1o nopora
TOKCHYIIOCTH HeoOxoaumo npumeHeHde 113 Teic. m3/ea BOABI
Hns nogauu 370l HOpMBI BOiBI IOTpeOyeTcs He MeHee 6-8 JieT.

* NoyBa - HACTONbKO CMNOXHAA CUCTEMa, YTO GOPMYbl, OCHOBAH-
Hbie HA OTAENbHLIX NAapameTpax, He MOryT OTpa3uTb BCE NPOLECCHI,
nporekatouine B Hel, B 4aCTHOCTHU, NPOLECCHI CONEOTAAUM.
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IIpon3BoaMTEILHOCTD MPOMBITBIX MOYB. Pe3ynbTaThl OIbI-
TOB IO IIPOMBIBKE MOYB OBUTM YTOYHEHBI H C MOMOIIBIO YpO-
KalHBIX JAHHBIX OTAENBHBIX KyIbTYp. M3 KOpPMOBBIX KYJIbTYp
VICTIBITBIBAJICS FOPOX, U3 3€PHOBBIX - SUMEHb, a U3 TEXHHICCKHX
- XJIOTIYATHHK. YXOJ 32 PacCT€HUAMH IPOBOLMIICS COINIACHO ar-
POTEXHMYECKUM INpaBWIaM, [PUMEHAEMBIM B 30HE OIBITHBIX
nouB. YrtoObl HOIHee BBIABUTH HEMOCPEICTBEHHOE 3HAYEHHE
MENIHOpalMU B MOBBILIEHUU YPOXAHHOCTU KYIBTYPHBIX pacte
HUU, MBI IIpU II0CEBE KYJIBTYp B IIEPBBI TOA OCBOCHHS
yaoOpeHUs He mpUMeHsTH. B pesynpTare OMeITOB ObLIM MOMY-
YEHBl CIIENYIOUIME YpOXad HCHBITAHHBIX KYJIBTYp: ropoxa -
35,71 y/ea (3eneHas Mmacca), auMers - 5,73 y/ea (3epHO), XJOII-
yatHuka - 3,05 y/za (XIOMOK-ChIpert).

B nocnenymwomue roasl npuMeHsnuch HaBo3 (10 m/ea), N9O
(ammuauHas cenutpa) u P90 (cynepdocoar). Ho xors npume-
HEeHUe YJOOpEeHHil M MOBBICHIO YpOXau UCHBITYEMBIX KYJbTYD,
OIIHAaKO I10Ka3aTeIH UX BCE X€ OKa3aIuCh HEBBICOKMMH: ropo-
Xa KopMoBoro - 74,2 y/za, sumens - 11,5 y/ea, xnonyaravka -
7,8 y/2a. Bece 310 eule pa3 NOATBEPAWIO AOBOIBHO HU3KYIO d(h-
(peKTHUBHOCTb MPOMBIBKH MMOYB BOJOM. YUUTBHIBas 5TO U MIJIH-
TEJIBHOCTh TI€PHOJa OIPECHEHMs 3aCOJECHHBIX IOYB C HHM3KOM
coleoTaaYel mpu HeOONMbILOM YPOXKAHHOCTH KYJIbTYpPHBIX pac-
TeHuil, HeoOxoaumo ObUIO pa3paboTaTh Takue CrOCOOBI IMPo-
MBIBKH, KOTOpbIe ObUTM OBl HalpaBiieHbl Ha yCTpaHeHHe Hebma-
TONPUSITHBIX SBJIEHUH U COKpallleHHe CpoKa MpoMbIBKU. Ha oc-
HOBAaHHM MHOTOJIETHHX JIaDOpaTOPHBIX W TIOJIEBBIX 3KCIIEPH-
MEHTAIbHBIX HCCIENOBAHMU MBI MPHUIIH K BBIBOAY, YTO IPO-
MBIBKA ITOYB JOJKHA IIPOBOAMTHCA Ha (POHE NMPUMEHEHUS XU-
MHYECKUX MEIMOPAHTOB, CIIOCOOCTBYIOIMX HYTEM KOaryJIslHu
TOHKOJIUCIIEPCHBIX (hpaKLUK PE3KOMY YIYYHIEHHIO (PU3HKO-XH-
MUYECKUX M BOAHO-(pM3MYECKHX CBOMCTB, a CIIEOBATEIbHO, H
JIOCTATOYHOMY MOBBIICHUIO CONEOTAAYM [OYB.
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IVIABA 'V

ITPOMBIBKA I10YB
C IPUMEHEHHUEM TUIICA

Kak ctano o4eBHAHBIM U3 HpEAbIAyLUEH IVIaBbl, IIPOMBIBKY
MOYyB OT BOJHOPACTBOPUMBIX  COJIEH HeJb3d paccMaTpUBaTh
TOJIBKO KaK MPOCTOH (PU3MUECKHI IPOLECC BHIIIETAYMBAHMS,
TaK KakK [P 3TOM COJIEBOM PACTBOP BCErda BCTYNAET B XHMH-
YeCKYI0 peaklHIo ¢ Koutougamu mousbl. CrieqoBaTesibHo, Mpo-
MbIBKA MPEICTABIAET CO6OU MpoLecc OAHOBPEMEHHO U (hH3H-
YeCKMHA M XUMHYecKUH. B Tex ciy4adx, KOorga IpOMBIBAIOTCs
COJIOHYAKH KAIBIMEBOTO WIM CMEIIAHHOTO THIA C Ipeobnaana-
HUEM HMOHA KaIbLMsd, MPU XUMHYECKOM PEAKLIMM KOJUIOMIBI
NOYBLI HACHIIIAKOTCS MPEUMYLLIECTBEHHO KalbLIUEM, U CBOMCTBA
MOYBHI OKA3bIBAKOTCS BIIOMHE OJaroNpUATHBIMH B CEJIbCKOXO-
39MCTBEHHOM U MEJIMOPATUBHOM OTHOILIEHHH. B ciaydasx mpo-
MBIBKH COJIOHUYAKOB HATPHEBOTO THUIIA B PE3y/IbTaTe XUMHUYEC-
KO peaklry KOJUIOMABI TIOYBBl OKAa3bIBAIOTCH HACHIILIEHHBIMU B
TOW WIM WHOH Mepe MOHOM HaTpusi M TNoyBa mpuoOperaet
KpaiiHe HENpHUATHbIE COJOHLOBBIE cBoicTBa. Clef0BaTENbHO,
oObluHas IMPOMbIBKA (MTPOMBbIBKA BOJOM) IMPHUBOOMT K OTpHLA-
TCJBHBIM pe3ylbTaTaM. DTO AOBOJIBHO ACHO MPOSBIETCA B TEX
cllydasix, KOra fMoYBa JO MPOMBIBKM OblIa HE TOJBKO CHIBHO
JACOJICHHOM, HO U COJIOHLIeBaToOi. B aTOM ciyyae, Kak 1okasa-
JIM Pe3yJIbTaTbl OMbBITOB, NOJIKHBI IIPUMEHATHCS CICUHATbHBIC
MCPpBI JUIS YCTPAHEHHs! COJIOHLIOBBIX CBOHMCTB 1O4Bbl. ONHOM U3
TAKMX MCp sBJISeTCA TUICOBaHME MOYB Npu npomsiBke. Ilpu-
MEHCHME 'MIIcCa B MEIHMOPALMM 3aCOJEHHBIX IIOYB MMEET IaB-
Hiow ucropuio. Eme B 80-e rogasl MpouIoro Beka
E.l'unbrapuroM ObUIO NPEIOREHO MPUMEHATD THIIC OIS yiyd-
IIEHUS YepHblX COMOHYaKoB. OCHOBOIONOXHUKOM Xe MeToaa
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xumuueckoit Menuopanuu apiserca K. K.I'egpoiin (1912, 1926,
1927, 1928, 1955). Ha ocHoBe ¢U3UKO-XUMHUYECKOH TEOpUH
K.K.I'egpoiina B mnocnepHde rofbsl MPOBOAHIHMCH pabOTHI MO
FUIICOBAHMIO 3aCOIeHHBIX 110YB Kak B CoBerckoM Corose, Tak U
3a pybexoMm.

B CCCP 6onpume paGoThl IO THUIICOBAHUIO TPOBEIEHBI
U.H.AutunoseiM-Kapataessim (1936, 1953), C.B.3onHOM
(1937), B.A.Kosnoii (1937, 1940, 1947, 1954, 1965), A.H.Co-
koaoBckuM (1941), A.Il.PoszoBeiM (1936), A.M.Moxeiiko
(1936), K.IL.ITakom (1964), I''H.Cam6ypom (1953), B.1.YUxuxk-
suBlwIk (1972), JL.d.Kucnskosoit (1973) u gp. B Asep-
HaiikaHe Takue uccrenoBanus ObutH ocymiecTsienbl M.T.Ac-
kepbeitnu (1935), IO.M.I'yceitHoBeiM (1946), M.P.A6ayeBsM
(1956, 1959, 1962, 1968, 1970), B.M.AraeBbimM (1960) u
K.I.Teiimypossm (1960, 1964).

HccnenoBanus 1Mo TMICOBAHHUIO INETOYHBIX 3aCOJIEHHBIX
[OYB B [MOCHEIHHE TOAsl pa3BUBalOTCA B BeHrpuwu
(A.A.Sigmond, 1927; J.Szabolcs, 1954, 1961, 1962, 1964,
1972; S.Arany, 1956; L.Gerei, 1968; U.Harmati, 1972), Py-
mbiHKU (J.Colibas si M.Colibas, 1965; I".O6pexany, I.Canny u
ap., 1972; K.B.Oups, I'.Canny, E.Crenanecku, U.Bnac, 1972),
bBonrapuu (JI.Paiikos, S.Kasvpmxues, 1966, 1972), Orocna-
sun (I.duwmunoscku 1972, N.Miljkovic; 1963, 1972 u gp.),
Wummu (J.S.Kanwar, V.Chawla, 1963; 10.C.Kausap, I.P.bym-
na, 1972; C.K.Ie, C.K.Cpusacrasa, P.I1.CpuBacrtaBa, 1972) u
JApYTUX CTpaHax.

PesynmbraThl mepevncieHHbIX paboT M HAIUMX MeENKOAENs-
nounslx ombltoB (M.P.A6ayeB, 1956, 1959, 1968, 1970) noc-
JIYXWJIH OCHOBaHMEM [UI IPOU3BOACTBEHHOM IOCTAHOBKU
YKCHEPUMEHTATIBHBIX MCCIEJOBAHUI 110 BBIABICHUIO 3 (EeKTUB-
HOCTH EHUCTBUS THIICA IPU NIPOMBIBKE 3aCOJICHHBIX MOYB C HU3-
KOHU coJleoTnaueil.

[Tpou3BOACTBEHHBIE OMBITHI 10 MPOMBIBKE ITOYB C IPUMEHE-
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IIUCM THIICa MPOBOAWIMCH HAMHU B TPEX BapHaHTax: IMIIC BHO-
cuics u3 pacdera 10; 20 u 40 m/za. IIpoMbIBKY TOYB ¢ BHEce-
liMeM runca u3 pacdera 5; 10 u 15 m/za nposopmwiuce B Mern-
KogensHousslx onpitax B Kroposparckom u Cuszans-Cym-
railbITCKOM MAaCCHBaX W pe3yJIbTaThl UX HAMHU yXe omyOJauKoBa-
upt (M.P.AGnyes, 1968).

IIpombiBKa no4B ¢ BHeceHueM 10 m/za rmmca

IlpoMbIBKa IMOYB C MPUMEHEHUEM TEPBOH HOpPMBI BOIBI B
pasmepe 4000 m3/2a B nmpocune naHHBIX MOYB HE MPHUBENA K
pe3KuM H3MeHeHHsM. Kak BHAHO M3 puc. 4, CyLICCTBEHHOE
paccioeHue 3[ech [0 IUIOTHOMY OCTaTKy MPOHM30LLIO [TIaBHBIM
obpazom B BepxHeM cnoe (75 cm) nous, riue obiiee couepxa-
HHE CcOoleil YMEHbIUWIOCh MMouTH HamonouHy. CoaepxaHue
xnopa B cnoe 0-50 cu ymenpmimiocs Oonee yeM B [Ba pasa (c
0,992 5o 0,381%).B oTnuume oT XJ10p-HOHA, copepxaHue SO4
komMnoHeHta B cinoe (-1 M 3HAYUTENBHO YBEIMUYWIOCH (Ha
0,19%). B cnoe xe 1-2 M, Ha060POT, OTMeYaIoCch HEOOIbIIOE
CHIXEHHE colepxaHus cymbgar-uoHa (tabsn. 10). Eciu orMme-
UcHHble (HAa TIEPBBIA B3MNIAJ TMPOTUBOPEYMBLIE) SIBICHUS IS
ciost 0-1 m CBA3aHBI € MCKYCCTBEHHBIM TOBBILIEHHEM COAEp-
KaHMsl cynbaT-uoHa (U3-3a BHECEHH TUIIca), TO A c1od 1-
2 M - C BbIIIENAYMBAIOIIMM BO3ACUCTBUEM MPOMBIBHON BOMBI.

Cyl1lecTBEHHOMY TIPOMBIBHOMY BO3JCHCTBHIO [TOABEPIIIUCH
0011145 111e/IOYHOCTD U KaTHOH HATpHs, 9TO, Ha Halll B3IVIAA, MOX-
HO OOBLACHUTL HEUTPATIU3YIOIIMM AEUCTBUEM BHECEHHOTO B T0Y-
By Iuiica. DTO 3aMETHO MO COACPXKAHUIO KaNblUsd, KOIMYECTBO
KOTOPOTO PC3KO YMEHBIUWIOCH MTPU MEPBOH MPOMBIBKE [TOYBBIL.

CkazaHlioe HaxXOAMT TONHOE OODBICHEHHE B AAHHBIX IIO
AucpepeHUHAlMM U COTIPSIKEHHOCTH COJIEBBIX Macc B IPoOgH-
ne nousorpyhrta. Kak BumgHOo u3 Tabn. 11, mepBas NpoMbIBKa
criocobCcTBOBala PE3KOMY PacXofy HE TOJIbKO BHECEHHOIO B
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II0YBY, HO U CaMoOro MOYBEHHOTO TMIICAa B IIOBEPXHOCTHBIX rO-
pusonrax. B cinoe 0-0,5 M comepkaHue TOIBKO ITOYBEHHOTO
rurca yMeHnImwiIoch nmo4ytd Ha 0,3%, wi Ha 19 m/2a. Ho
BMECTE C T€M B TOM X€ CJIOoe IIOSBWJIMCh HOBBIE COJIH, B
YaCTHOCTH conu cepHOKHUcnoro Hatpus (0,35% wim 22,5 m/2a),
KOTOPOIO A0 NMPOMBIBKY B IIOUBE HE OBLIO. DTO BBI3BAHO TEM,
YTO B IIPOLIECCE [POMBIBKU TMEPBOU HOPMOU BOIBI KanbLHEM
runca oOMEHHBIH HATpUH BBITECHSUICS B MOYBEHHOH pacTBOp H
oOpasoBbiBan Bropuunbie comu - Na,SO,. Dromy mnpoueccy
0043aHO TaKXe MOSBICHUC BTOPUYHBIX COJIeH CEpPHOKMCIIOTO
Hatpus B cioe 125-200 cum (maban. 1).

Hrak, neppasg mpoMbIBKa CrocoOCTBOBAIA 3HAUUTEIBHOMY
YIAJIEHHIO M3 BEPXHUX TOPU3OHTOB IIOYB XJIOPUCTHIX COJICH.
[TouyBeHHBIH NPOQUIL NOYTH MOTHOCTHIO OCBOOOAMICA OT XJIO-
puctoro Kaybiusg. IToHOMY OCBOOOXIEHHIO OT XJIOPUCTOTO
MarHus IOJABEpIcsa TaKXe BEPXHUH MOJyMETPOBBIN CJIOH TMOYB,
O[HaKO OTMeYanach 3HAUMTENbHAas aKKyMyasaus ero B cioe 50-
75 cm. B NOBEpXHOCTHBIX TOPU30HTAX PE3KO CHHU3WIOCH CO-
AepXaHUE XJIOPUCTOTO HATPUs, XOTHA B CpeqHeH yactd npodu-
71 OTMEYaIoCh HEKOTOpoe HakomieHue ero (tabm. 11). 3amer-
HOMY BBIMBIBAaHHUIO TIOABEPICSA ABYYIIIEKHCBIA Kanplmid. Bce
9TO YKa3bIBAET Ha TO, YTO B NMPOMBIBHBIX IOYBAX, B BBICOKOM
CTETIEHH HACBHILICHHBIX OOMEHHBIM HaTPHEM, PaCTBOPHMOCTh HE
TONBKO II0YBEHHOIO, HO M BHECEHHOIO THIICA B IOYBEHHOM
pPacTBOpPE, BLITECHAEMOM IIPOMBIBHOM BOIOM, CHJIBHO IOBBIIIA-
ercd, TaK KaK OJHOBPEMEHHO IPOMCXOAUT pacXOdOBaHHE
KaJIbLlMA THIICA HA OOMEHHBIE peakludl, 00pa3oBaHHWE BTOPHY-
HBIX CONled Cynb(aTOB U HEHNOCPENCTBEHHOE BBIMBIBAHME €r0 B
BUZIE CEPHOKHCIIOTO KaTBIIHA.

AHIOIMYHOE ABIEHHE OTMEYAJIOCh B OIBITAX (B MOHOJH-
tax) I1.C.INanuHa (1967). IM ycTaHOBNEHO, YTO KOMHYECTBO
SO4- nona B npomeIBHOH Bofe (B mepecuete Ha CaSO4-2H20)
Oosee yeM B TpM pasa IpEBbILIAET HAUOONBIIYIO PACTBOPH-
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Inybuna, cm

Inybuna, cm

MOCTb MIICa B MPUCYTCTBHM XJIOPUAA HATPUA M B TPUIUATh pa3
Oosblue, YeM B AUCTWIIIMPOBAHHOMN BOJE.

Takol aKTHBHBIA IepexoJ KPUCTAUIMYECKOro THICa B
PACTBOPHMOE COCTOSIHUE B eJUHHIIE 00beMa BOIbl OObACHAETCS
He TONbKO (puiIbTparmieil BoAbl Yepe3 MOYBEHHYIO TOMILy, 000-
raleHHy OOMEHHBIM HaTpHEM, HO U ITOCTOSHHBIM IlepeMellie-
HUEM W yIaTeHUeM MPONYKTOB OOMEHHBIX PEaKLIHH.
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Puc.4. Xapaxmep
8bllyyeNauUéanui coneu
npu npomsiéke ¢ éHece-
nuem: a - 10 m/za 2un-
ca; 6 - 20 m/2a zunca;
¢ - 40 m/2a 2unca. Oc-
maybHsie 0603HAYEHUA
Kak Ha puc. 2.
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Bropas npomsika (4000+4000 m3/2a) npopoikana 3amer-
HOE BBIMBIBAHUE COJICH B MCCIIEOBAHHOHN JBYXMETPOBOH TOJILE
noyBsl (puc.4).

B ominuue oT pe3yabTaToB NMEpBOil MPOMBIBKH, SO4- HOHBI
IIpH BTOPOM IPOMBIBKE MOABEPIIUCh B IAXOTHOM CJIO€ Cy-
IIIECTBEHHOMY BbIMbIBaHHIO (60sIee ueM HaroloBuHy). OTMeda-
JIOCh TaKXe SIBHOE YMEHbIICHUE B MPOGHIIe MTOYB BOXHOPACTBO-
PHUMBIX KATHOHOB KaJIbIMs U MarHud, 4To co3falo OmaronpusaT-
Hble ycrnoBus st obpasosanust CO, B MOBEPXHOCTHBIX IOpH-
30HTax MOYB.

Kakx Bupno 3 Tabnm. 11, cepHOKMCIBIE CONMHM KaJlbLUA U
MarHds Mocjie BTOPOl MPOMBIBKY MOABEPIIIUCH MOJTHOMY BbIMbI-
BaHUIO B IOBEPXHOCTHOM IOJIyMETPOBOM cClloe. B3amen srtoro
spech nosisamcs con Na,CO,; n NaHCO,, Becema Bpeambie
1 pacTeHHH. IIpu 3HAYMTENBHOM KOJIMYECTBE B IOIIOLIAIO-
1meM KomIuiekce HoHoB Na o6pa3oBaHUE COIbl B IIPOLECCE MTPO-
MBIBKH KapOOHATHBIX IMOYB B YCIOBUAX OTCYTCTBUSI TWIICA B
MOYBE MOXKET OOBACHUTH CIEAYIOLIEH peaklUen:

(IMNK) Na, + CaCO, D (IITIK) Ca + Na,CO,

(IIIK) Na, + Ca (HCO,), D (IMMNK) Ca + 2NaHCO,,

rae [IIK - moyBeHHO-NOMOIIAKIIEH KOMIUIEKC.

OTMe4yeHHOe XOPOIIO KOppenupyeTcs ¢ JaHHBIMU IO CO-
nepXaHuIo oTaebHbIX coneil. Tak (tabm. 11), comepxanue 6u-
KapOOHaTa KaIblIMd B XapaKTepU3YeMbIX FOPU30HTAX ITOYBHI 3a-
METHO YMEHBILIWIOCh B Pe3y/IbTaTe PacXodOBaHUA Ha oOpasoBa-
HUE COABl. YMEHBIIWIOCh U KOJIUYECTBO KalbHUA.

B npotiecce Bropoit TpOMBIBKH [JOBOJIBHO CHJIBHO BBIMBIBA-
JIMCh XJIOPUCTBIE COMH. IIpH 3TOM XJIOPHCTBIA KalnbLi U XJIO-
PUCTBIA MarHUH MOJHOCTHIO YIALIUCh U3 MCCIIEJOBAHHOM TON-
M nmoyBorpyHra. CogepxaHue Xe XJIOpUCTOro HaTpHs B IHOJY-
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METPOBOM BEPXHEM CJI0€ TIOYBBI YMEHBLIMIOCH 6osiee YeM B ye-
Thipe pasa (¢ 0,63 no 0,14%, wnu c 43 po 9,5 m/ea). Konu-
UCCTBO BBILIEJIOUYECHHBIX conel Hatpud B cioe 0,1 M cocrasns-
et 80 m/ea a B cnoe 1-2 M - 56 m/ea.

XapakTepHble JaHHbBIE MOIYYEHBl U 10 CEPHOKUCIOMY HaT-
puio, conepxaHue Koroporo B cioe 0,5 » yMEHbIIIOCHh HaImo-
JoBuHy, a B cnoe 0,5-1,0 » cocraBuno 0,16%. Hebombimoe
YBEIIMYCHHE KOJUYECTBA CEPHOKUCIIOTO HATPHUs OTMEvasioch B
cnoe 1-2 m (Tabm. 11), 4To, OUEBHAHO, CBI3AHO C BTOPHUYHBIM
00pazoBaHUEM BTOU COMH.

Takum oOpa3oM, BTOpad NpOMbIBKa CHOCOOCTBOBAIA Cy-
LIECTBEHHOMY PACCOJIEHUI0 TOYBEeHHOro mnpoduisd. Hamuuue
HEKOTOPBIX HEOIaronpUATHBIX U3MEHEHHH B COJIEBOM COCTaBe
ITOYBBI, OYEBUHO, CBSI3aHO C MAION J030i MPUMEHIEMOTO THII-
ca, 4TO TMOATBEPXAACTCH NAHHBIMU MOCJE TPEThEH MPOMBIBKH.
XoTs TpeTbsd NPOMBIBKA H CIIOCOOCTBOB&TA 3HAYUTEILHOMY
NPOLOJLKEHUIO pACCOIEHUs NMoYB (puc. 4), ofHaKo Hebnaronpu-
ATHBIE COYETAHUS B COJIEBOM COCTaBE ITOYB, 33 HCKIIIOYEHHEM
HOPMAJIBHON COABI, cOXpaHWIHCh. TaK, €clu paHee MOsBUBIIA-
scst B HeGosbioM Komuyectse Na,CO, moxsepramach Bbilierna-
UWBAHUIO M MCYE3HOBEHHIO U3 IOYBEHHOTO Npoduiisi, TO BIIOC-
JIe/ICTBUM TIPOJIOIKAIO yBenn4uBaThCa conepxanue NaHCO,,
oxBaTuBIIeil 6osee MOILUHbIC TOJNINU MOYBBL. B ropmsoHTax c
OukapOOHATOM HaATPHs COJM CEPHOKHUCIIOrO KAIbIMS U MarHus
HOJNNOCTBIO Mcue3nu (Tabi. 11). BepxHuil cioil mouBsl Moll-
HOCTBbIO 75 cM ONMPECHWICA MO XJIOPUCTOMY HATPHIO MOYTH A0
1IOPOIa TOKCHMYHOCTH, a IIyOOKHEe CJIOM TOYBOTPYHTA CHUJIBHO
PACCOJIMIINUCD.

Pesiomupys ckasaHHOE O IPOMBIBKE NMOYB C MIPUMEHEHUEM
runica B pasmepe 10 m/ea, cnenyer OTMETHTH, YTO 3TOT CIIOCOO
MO CpaBHEHHIO C MPOMBIBKOU TONBKO BOJIOH PE3KO YCKOpSET
NpoLecChl paccosieHns nmoyB. [osBuBIInecs B HEOOMBIIOM KO-
nudecTBe Bpeutbie conu, rakue kakNa,CO, u NaHCO,, kak
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MOKa3aI0 TOBEHEHHUE HOPMAIBHOW COMBl, MOTYT OBITH JIETKO
yaaJeHbl MOCHEAYOMUMA MOPUMAMHA TIPOMBIBHOH Boasl. Ilpe-
JNOTBPATUTh XK€ MOSBJICHUE [TPU NPOMBIBKE Oosee BpeaHbIX LHe-
JIOYHBIX COJICH, MMO-BUOMMOMY, MOXHO OYHET IyTeM HEeKOTOpO-
ro yBeJIMYEHUS [JO3bI BHOCUMOIO THIICA.

HHTeHCHBHOCTD BBIIIEIAYUBAHMSA COMEH, 3[eCh, C OQHOU
CTOPOHBI, CBfi3aHA C UCXO[HBIM 3aIlacoM COJIEM, a ¢ ApPYrou -
MpUYeM B HE MEHBIIEW CTeNeHH - OT MIyOMHBI M MOLIHOCTH
OpPOMBIBAEMOTO CJI0S TOYB.

B cBsi3U €O 3HAYMTENBbHBIM YBEIWYECHUEM (DUIBTPALIMOHHOU
CIOCOOHOCTH MOYB B 3TOM BapUAHTE IPOMBIBKH HHTEHCHBHOCTD
BBILLIE/IAYMBAHUS COJIEBBIX MacC Kak Obl CITIaXHUBaeTCs, JIUILb
A7t BEPXHETO MOJIYMETPOBOTO CJIOS BBIPHUCOBBIBAETCA HOBOJIBHO
ocJIe0BaTENIbHAs BBINIEIOYEHHOCTh COJIEBBIX Macc (puc. Sa).

OnuH KyOMUeCKUil MeTp BOfBI BbILIEIAYUBAT U3 BEPXHETO
METPOBOTO IO ITOYB IpH MepBOd mpoMsiBke 14,93, npu BTO-
poit - 15,21 u mpu Tperbeil - 3,65 ke/za conell Mo IUIOTHOMY
ocTaTKy. 11 BTOPOrO METPOBOrO CJIOSl 3T TOKa3aTelH COOT-
BercTtBeHHO coctaBwiu: 4,35; 7,39 u 0,43 ke/ea. XIOPUCTHIX
coJieil ofiMH KyOMYeCKHil MeTp BOJbl BBILLENIAYMBAT U3 [IEPBOTO
merpoBoro cios 9,05; 4,50 u 2,53 ke/ea, a u3 Broporo - 1,52;
3,88 u 0,54 ke/ea conei.

IIpu mpombIBKE MOYB C BHECEHHEM rHrca U3 pacuera 10
T/Ta Ha BBHIILENAYHBAHUE ONHOU TOHHBI COMed MOTpPeOOBAIOCH
89,5 m3 Bombl Ha 1 ea. IIpu nmpombiBKe Xe Oe3 MpUMeHEeHUs XU-
MHYECKHX MEJIHOpPAaHTOB Ha 3T0 morpedboBanochk 413,8 m3/za
BOjIbl. Bece 3TO yKasblBaeT Ha pPe3KOe YBEIMUYEHHE CONEOTHAYU
MOYB TPU MPOMBIBKE C BHECEHUEM FUIICA, YTO CBS3aHO C PE3-
KUM YyiIyvyiieHueM (U3HKO-XMMHAYECKUX U BOIHO-(H3UUECKUX
CBOMCTB ITOYB. BBIACHHIOCH, YTO BHECEHHBIH T'MIIC MOBBILIAET
¢unpTpalMio BOAb B MOYBY MOYTH B TpH pasza (¢ 9,2 go 25,0
cm’® B Tewenne 10 MUH).

[TonmoXxuTenbHOeE ACHUCTBUE BHECEHHOIO THIICa
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TETAlMOHHBIX OIBITAX COC-
TaBUI C [PUMEHEHHUEM
yaobpenus 16,73 2, a 6Ge3
IpUMeHeHHs: ynoOpeHus -
7,18 2 Ha cocyn mpu ypo-
’Xae B BapHaHTe IPOMBIBKH
TONBKO Bogou 8,39 u 3,51
2.

Ypoxaii 3emeHoit Mmac-
Cbl TOpOXa KOpPMOBOTO B
9TOM BapHaHTE OIbITA COC-
TaBu1 127,6 2 ¢ npuMmeHe-
HMeM ypobpenmit u 25,1 2
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Puc. 5. Humencuenocms
8bUYeNaUU6ARUA CONell npu
npombigKe noue ¢ 6HeceHu-
em: a - 10 m/za 2unca; 6 - 20
m/lza; ¢ - 40 m/e2a 2unca; 1 -
caoir 0-0,5 m; 2 - caoui 0-1,
0 m; 3 - nromnsit ocmamox;
4 - xao0p.
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IIpombiBKa nous ¢ BHeceHueM 20 m/za rumnca

Dra mpoMbIBKa 3aMETHO CHU3WJIA CONIECOAEpXaHHe B IIPO-
cbrne 1oyB. DTO H3MEHEHHWE B OCHOBHOM IIPOM3OUIIO B
BEpXHEM METPOBOM cClloe MoyBbl (puc. 4 0), mpudeM mnepsas
npoMbiBKa ¢ Bogorogauel 400 M'/za HE3HAUMTENLHO CHHU3WIA
conecojiepxanue B BepxHeM (125 cm) cioe noussl. B cpennem
X€ IJIsi METPOBOTO CJIOS 3aIachl COJIEM yMEHBIIMIIUCH NOYTU Ha
58 m/za no wioTHOMY ocTatKy u Ha 19 m/ea mo xnopy. Cone-
BBIMBIBAHME MPOM3OLUIO [IaBHBIM 00pa3oM 3a cyer Gornee Jier-
KOITOABUXKHbBIX KOMIIOHeHTOB (Tabn. 12), a Heboneiroe Hu3Me-
HEeHUe cofepXKaHus IUNIOTHOrO OCTaTKa, OYEBUIHO, BbI3BAHO yBE-
nuYyeHreM OOLIEro ColepKaHUs COleH B MOYBE 3a CYET PacTBO-
peHus BHeceHHOro B Oompuioi fose rumca. [IpumedarelnHO,
YTO BbILIETAYMBAHUA HATpUd B mpodusie Moy He Habmona-
710Ch, B BEPXHEM IIOJIyMETPOBOM CJIO€ JaXe MPOUCXOLUIIO He-
KOTOpBIE YBEIIMYEHUE €ro KOMHWYECTBa, a B Iy0xenexallux ro-
PU30HTaX coHepXKaHUEe HaTpHUs 3HAYUTEIIbHO YMEHBILWIOC.
D70, Ha TIEPBBIU B3NS, TPOTHBOPEUHBOE ABJIEHHE, 10-BUAUMO-
My, OGYCIIOBIEHO, C OHOM CTOPOHbI, BHECEHHWEM THIICA, BbITEC-
HEHHEeM W3 ITOYBEHHO-TIOMIOMIAOILErO KOMIUIEKCa OOMEHHOTO
HaTpHUs U TIEPEXOAOM €ro B MOYBEHHBIM PacTBOp, a C JPYro -
NOATATMBAHUEM JIETKOPACTBOPUMOIO HATPHUS M3 HUXHHUX TOpH-
30HTOB TIOYBBL. DTO MPEAIIONOXEHUEM ITOATBEPXKIACTCS NaHHBI-
MH 10 audgepeHIMalu U CONPSXEHHOCTH CONEBbIX MacC.

Kak BuaHo u3 maHHpIX Tabm. 13, comepxaHue cComledl 1o
CEpHOKHCIIOMY HaTPUIO B BEPXHEM ITOJIyMETPOBOM CJIO€ 3aMeT-
HO yBEJIMYMBAJIOCH, a NIyOXe OH MOABEPrajics CYIIECTBEHHOMY
BHIMBIBaHHIO. B 1OBOIBHO GOJIBIIOM KONMYECTBE ITOSBHIICH CEP-
HOKHCJIBIA HATPUH, OTCYTCTBOBABLIUMN B ITOJIyMETPOBOM CJIO€ J0
TIPOMBIBKH.

IlepBas mpombIBKa crnocoOCTBOBala yXe IONHOMY Yyhare-
HUIO U3 TIOYBEHHO-TPYHTOBON TOMILM X10pucThIX coneit CaCl,
u MgCl, u peskomy BeiMbiBarmio NaCl (ra6m. 13).
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Masioe BbIMBIBAHHE M3 BEPXHUX IOPU30HTOB U pe3KOE yBe-
JINYEHHE KOJIHMYECTBA BHILIEIOYEHHBIH CONEH MO XJIOPHCTOMY
HATPHIO W3 HUXHUX TOPHU30HTOB, KaK U CJIENOBAIO OXHAATb,
BbI3BAHO HU3MEHEHHMEM COCTaBa COJIEH B BEPXHHMX TOPH30HTaX
[I0YB B CTOPOHY Cy/Ib(ATHOCTU (YTO B ONPENEIIEHHOH CTENEHH
JATPYAHSTIO PACTBOPUMOCTb XJIOPHAOB) M MOBBILIEHHEM
(bUNBTPALIMOHHBIX CBOWCTB MOYB B PE3y/IbTaTe BHITECHEHH: 00-
MEHHOIO HAaTpusi KaIbLIUEM BHECEHHOIO THMIICA U3 NOYBEHHO-
MOMIOLIAIOLIEr0 KOMIUIEKCA.

JlomkeH 3aMeTUTh, YTO NpH BHECEHHM IHWICAa H3 pacyera
20 m/ea txopocTh WIbTPALMKM BOAbl B IIOYBE JO TOIO YBEIIHU-
YMBACTCSl, YTO, MOMUMO Oosee JIETKOMOABMXHBIX cOMNeif, cy-
LIIECTBEHHO PacCONIAIOTC M HUXHHUE FOPU3OHTHI MOYBBI 3a CUET
MeHee MOIBHXHBIX COJEH, TAKMX KaK CEPHOKHCIIbIA KAIBLUU U
CEpPHOKMCIbIA MarHui (tabn. 13).

Bropas mnpomblBKa MpOAOIXala paccoleHue IOYB B
BEPXHUX TOpU30HTaX NoyYB (puc. 46). OcobeHHO pe3koe pacco-
JICHUE OTMEYAIOCh B BEPXHEM 25-CaHTUMETPOBOM CJIOE TI0YBHI,
rje coaepXaHHe COJIEM yMEeHbIIHIOCh Ha 1,2%, B TOM 4HCIe
xnopa - Ha 0,77% wu Hatpua - Ha 0,54%. B apyrux ropu3oHTax
I0YB CYIIECTBEHHBIX H3MEHEHMHl He mnpou3ouuio. B 1aHHOM
c/lydyae NoJaHHas B ITOYBY HOpMa BOIbl Obl1a, OYEBHIHO, M3pac-
XOUOBaHA JIisi pAcTBOPEHHs HMEIIIUXCd B [MOYBE MEHEE
PACTBOPUMBIX COJIEH.

B cBsi3u ¢ M npu Tpetheid npombiBke (4000+4000+4000
M’/2a) nousa moaBepIIach CYHIECTBEHHOMY pacconenui. Pac-
coJlelMeM OKa3ajlach OXBayeHa BCs HCCieayeMas TOMIA HOYBBL.
[Ipy TOM B MEpBOM MONTYMETPOBOM cilloe oOIee cojepXaHUe
coneit cHuswiocs ¢ 1,91 no 0,72%. IlpumepHO CTONBKO Xe
(1,10%) coneii BHIMBUIOCH U3 BTOPOTO MOJYMETPOBOIO CJI0f
noys. Bonbluoe pacconenue mpousouwio B crnoe 1-2 m, rae co-
JiepXaHHE IUIOTHOTO OCTaTKa YMEHbLIWIOCh Oojee 4eM Ha
1,1%.
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XapakTepHO, 4TO B BEPXHEM IIOJYMETPOBOM CJIO€ MOYBBI
NpU TPEThEl HOPME BOABI COJIM BHIMBIBAJIUCH INIABHBIM OOpa3oM
32 CYET MEHEE IOIBHXXHBIX KOMIIOHEHTOB IMOYBHL. BO BTOpOM
MOJIyMETPOBOM CJIO€ OTMEYaoch oOpaTHOe siBieHue. 31ech Ko-
JIMYECTBO BBIMBITBIX CONEH MO Xyopy cocrasmio 0,54%, SO -
0,1% u Ca - 0,08%. Kation Maraug oKasaics BBIMBITEIM MOY-
TH IIOJIHOCTBIO IO BCeMy IMpOGWI0 Io4BorpyHra. IlpuMepHo
HaITOJIOBUHY YMEHBLIWIOCH KOIHYECTBO BOOHOPACTBOPUMOTIO
Harpus (Tabm. 12).

Ho ecmu conepxarue HCO,;-noHa B NPEbIyIHAX TIPOMBIB-
Kax HECKOJIbKO YBEIUYWIOCh, HE JOCTUIHYB Ipeaena TOKCHY-
HOCTH, TO B JAHHOM CJlyyae OHO 3aMCTHO yYMEHBIIWIOCH u ab-
COJIIOTHAs BEJIMUYWHA ero kosnebanack B ripegenax 0,022-0,33%.
He6ormpioe KOJIWYECTBO 3TOTO KOMIIOHEHTA TIO3BOJIHIO €MY
CBA3aThCs TOJIKO C KaTMUOHOM KaslbLUs U 00pa3oBaTh B MOYBE
0,03-0,04% nByyrnekucnoro xansuus (tabmn.13).

Ilocne TpeTheil NMPOMBIBKM U3 HATPHEBBIX COJIEH B IMOYBE
OCTaJICs TOJNBKO XJIOPUCTBIN HATPUH, BEIHYMHA KOTOPOrO B Ia-
XoTHOM cyoe pocturana Beero 0,03%.

BoTHOmMEHUHN UHTEHCHUBHOCTH COIe-
BBIMBIBAHUSY MOCIENOBATEINbHBHX NPOM
bl BHBL X HOPM JOIKEH OTMETUTh, YTO 3[ECh IO CpaBHE-
HUIO ¢ MPeIbIAYIIMMH BapUaHTAMU OIBITOB W3 BEPXHEro Moiy-
METPOBOIO CJIOS TIOYBBI OBUIO BBIIIETIOUEHO 3HAYUTEIBHO
Gonbure comneit (puc. 5 6), a U3 BTOPOro MOIYMETPOBOTO CJIOH,
11ao6opot, MmeHble. OfHAKO HHTEHCHBHOCTb BBIIIIEIAYHBAHHS
CONEBBIX MACC MPU KaXA0M MPOMBIBKE NIpuodpenia COBEPIIEHHO
uHod xapakrep. Ecnu maBHad macca coneit (53% oT cymmsl
BbILLEJIOYEHHBIX COJIEH) U3 BEPXHErO MOIyMETPOBOTO CJIOS MTOYB
BLILIEIAYNBATIOCh YX€ NPU IEPBOI NIPOMBIBKE, TO U3 BTOPOIO
110/1yMeTpOBOTO €110 (58%) - TOIBKO TOCHIE TPEeThEeN MPOMBIB-
k1 (Ipu nepBoil npomeiBKe - 23%, npu Bropod - 19%). Bo
KTOPOM METPOBOM CJI0€ IaBHas Macca cosned (70%) Bolmiena-
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YWBAJIACH TP BTOPOIl TPOMBIBKE. DTO BIOJIHE 3aKOHOMEPHO
XOTs NpU MEepBOH MPOMBIBKE COIM U3 BTOPOrO METPOBOTO CIIOA
BLIMBIBAIMCH HE3HAYHTENHHO, 3TO HOPMa BOIbI cltocoOCTBOBaIA
4KTUBHOMY PAaCTBOPEHHI0 HMEIOIIMXCA COJIed, KOTOphie IpHU
BblJlaye BTOPOH HOPMBI BOMBI JIEFKO IMOJJABAIUCH BHIMBIBAHHUIO
1 ypanenuto. M Tak Kak rocine sToro B Ipoguie oY OcTaBa-
JI0OCh CPaBHHUTEIBHO HEeOOJNbIIOE KOMIUYECTBO COJIEH, NIPH TpeT-
bCil MPOMBIBKE BBHIMBIBAIOCH BCEro 29% uX.

3a Bech nmepuoOa MPOMBIBKM HOpMOH 12 TbIc. M3/2a U3 MeT-
POBOM TONIIM MOYBHI ObUIO ynaneHo 127 m/za coiedt no IoT-
HOMY ocTaTKky U 65 m/ea no xnopy. Ha BeluenayuBanue 1 m
CcoJel pacxodoBaIoCh BOABI 110 IUIOTHOMY ocTaTky 95,5 m'/ea,
a no xyiopy - 184,6 m’/za. Bce 10 yKkasbiBaeT Ha TO, UTO MpO-
MbIBKE C BHECEHHEM TMIICA U C YBEJIMUEHHEM J103bl MEJIMOpaH-
Ta Tpebyercss OomnbIIONH pacXom BOAbI Ha BbllliesauynBaHue 1 m
coJiel, YTO, TTO-BUIMMOMY, OOBSCHAETCS NOBBILIIEHUEM MPOMBI-
BAE€MOro 3araca COJIeH 3a CYET BHECEHHOIO THIICA.

IIpomeiBka 1oy ¢ nmpumeHeHueM 20 m/ea rurca nosblia-
J1a (pWIbTPALMIO BOABL B ITAXOTHOM CJIO€ MOYTH B ILATh pa3 (B
teuenne 10 mun ¢ 10,0 mo 45,8 cm’), B MOAMAaXOTHOM - [TOYTH
B ueThipe pasa (¢ 7,4 no 26,6 cu').

YnydinieHre CBOWCTB METHOPHPOBAHHOM IOYBBI NPU BHE-
cenuu rurnca B pazmepe 20 m/za MOATBEPAWIOCH PE3YNIbTaTaMH
TNOJIYYCHHBIX YPOXAaeB CeNIbCKOXO3SHCTBEHHbIX KyIbTyp. IlIpo-
M3BOUMTEIILIOCTE ®TOM MOYBBI MO CPABHEHWIO C ITOYBOH, IPO-
MbITOH 63 MpUMEHeHHs XUMUYECKUX METHOPAHTOB, YIIydIHH-
Jach B HECKOJbKO pa3. YpoxXail B 3TOM BapuaHTE OIbITa JOC-
THT M0 xjondatHuky 12,90 2, mo ropoxy KopMoBoMy (3ereHas
macca) - 124,81 2 ¢ cocyma. B ycnosusax 6e3 npuMeHeHus
ynoOpeHUsi OH HEeCKOJIBKO YMEHBHIWICA M COCTaBWJI COOT-
BeTcTBeHHO 6,77 u 20,50 2 ¢ cocyna.
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ITpombiBKa no4B ¢ BHeceHueM 40 m/za runca

OcymecTBneHHas NPOMBIBKA POU3BENia 3aMETHOE M3MEHe-
HHUE HE TOJBKO B COHIEpXAHHUU, HO U B COCTaBe COJIEH B IMOY-
BOIPYHTaXx.

Ilpu nepBoil mnpomsiBKe ¢ MpoMbIBHOM HOpMoU 4000 m3/2a
CYLLECTBEHHOE pACCOJIEHHE IPOU3OLUIO [TIaBHBIM 00pa3oM B
BepxHeM (75 cM) cimoe mouBbl. [ METPOBOIO CJIOS COEpXKa-
HUA BBIMBITBIX cosieil coctaBuno 0,6% Mo MIOTHOMY OCTAaTKy
(puc. 4 B). Haubonbuiee pacconmeHue MpoU30LLIO MO XJIOpY-HO-
Hy. CoziepxaHue xe cyiabgaT-HOHa [PH MEPBOI MIPOMBIBKE YBe-
JIMYWIOCh, 0CODeHHO B ciioe 75 cm, rne BenuyuHa SO 4 TOBbI-
cwiach Ha 0,125%, 4t0 BBRI3BAHO BHECEHHMEM THIICA. 3aMmeTHoe
BbIMBIBAaHHE COJICH OTMEYATOCh U MO KAIbUHA-HOHY B TOJIILE
nouss!l 0-175 cm. To xe MOXHO ckasaTh U 0 MarHuMi-HoHax. [1o
HATPUIO OLIYTUMBIE H3MEHEHMs B CTOPOHY pacCOJIEHHs [OYB
OTMEYATUCH TOJIBKO B MAXOTHOM CJIO€ TNOYBEI, [NI€ COAEPKaHHUE
€ro yMeHbIIWIOoCh Oomee yeM B 2,5 paza (tabm. 14). ITousa oc-
BOOOXAa1ach IPEUMYLIECTBEHHO OT 0oJjiee pacTBOPHMBIX H
MOABUXHBIX cojiel. B moyBorpyHTax yxe OTCYTCTBOBAIU XJIO-
PUCTBIN KaJIbUUH U XJIOPUCTHIM Maruuid. M3 uccienosaHHo# 2-
METPOBOM TOJILK ITOYBBI IIPU HEPBON IPOMBIBKE TOJBKO 3a
CUeT XJIOPUCTBIX conel Obuio ypaneHo 172,5 m/ea coneit. On-
HaKO ®TOT MOKa3aresb 10 CyMMe BCEX COJIEH OKa3alcs HaMHO-
ro Menbirre (Bcero 110 m/z2a). OOBACHIETCS 9TO U3MEHEHHEM
cofilepXaHud ApYrux corneil, ocobeHHo cyinbgaroB (Tabm. 15).
Tak, BHecenue OOMBILION [103bl THIICA, C OJHOW CTOPOHBI, YCH-
JMBAIO TIPOIECCH! BBILETAYMBAHUA JIETKOPACTBOPUMBIX XJIO-
PUCTBIX COJEH, a ¢ ApYrod - crocoOGCTBOBaIO 00pa30BaHUIO
BTOPHYHBIX COJIEH MO BCcel Mcciel0oBaHHON riybuHe nous. Ec-
/M IO IIPOMBIBKM B II0YBE He OBUIO CEPHOKHCIOTO HaTpHs, TO
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110CIIC TIPOMBIBKY OH TMOABWICH 1O BCEH TOJNILE MOYBOTPYHTA U
3aracel €ro B 2-MeTpoBoil Tomue coctaBwm 79,9 m/za. B nou-
B¢ B OONBIIOM KOJIMYECTBE MOSBHJICS CEPHOKHCIBIA MarHuii
(tabn. 15). Ero copepxaHue B XapakTepu3yeMOi TOJILE TTOYBbI
nosisuiiock Ha 21,7 m/z2a. Ho n0IXeH OTMETHTh, 4YTO, HECMOT-
psi Ha BHECEHHE B ITOYBY OOJIBIIOrO KOJIMYECTBA THIICA, 3aMaChl
€ro B II0YBE 3HAYUTEIBHO YMEHBIIWIHCEH (601e€ YeM HaTIOIOBH-
Hy), 4TO MBI OOBSICHSEM pacXOIOBaHHEM BHECEHHOTO TMIca Ha
BBITECHEHHE M3 ITOYBEHHO-TIONIOLIAMOIIET0 KOMIIeKca OOMeEH-
HOTO HaTpHs, B PE3yJIbTaTe KOTOPOro 06pa3oBalich BTOPUYHEIE
COJIM CEPHOKHCIIONO HaTpHs. 3a CYeT BHECEHHOIO THIICA OTMe-
yaJoch Takxke oOpa3oBaHME [JBYYIJIEKHCIIOTO KaJibLUsi B
BEPXHEM METPOBOM CJIOE ITOYBBI.

Bropad mpoMsbIBKa SBHBIX U3MEHEHHI B PACCOJEHUE IIOYB
He BHecIa. B cpelHeM TSt OJIyMETPOBOrO BEPXHETO CJIOS MOY-
BbI CONM ObUTM BBIMBITHI Beero Ha 0,03% 1o IIOTHOMY OCTaTKy
(puc. 4 B).

Tperpd npoMbiBKa TpHBeNia K PEe3KUM W3MEHEHWSIM B CO-
JEPXKAHUM COJEBBIX KOMIIOHEHTOB. Tak, eciM copepxanue
XJIOp-MOHA B BEPXHEM IIOJIyMETPOBOM CJIO€ YMEHBLIMIOCH HE3-
nauurensHo ( Ha 0,045%), TO BO BTOPOM MOIYMETPOBOM CJIOE
ono pocturmio 0,40%, T.e. yMEHBIIWIOCH HAINONOBHHY. 3aMeT-
HOC PACCOJIEHHE IOYB IO XJIOp-UOHY OOHapyXeHo u B cioe 1-
2 M. ARaOrWYHBIE U3MEHEHUA MPOH3OLUTH M C COIEpXKaHUEM
HATpHsL.

ITo HeKOTOpBIM KOMIIOHEHTaM IIPOU30IILIA PECTABPALHs 3a-
coJieHust. DTO 0Kas3aloch OCOOEHHO OUIYTHMBIM B COOEpPXKAHUU
o6LUeil HIeJIOYHOCTH, OTMEYEHHOM MO Bcel MIyOWHE HCCIemo-
BaHHOH TOJMWIM MO4YBbl (Tabin. 14). Biuskue pe3ynpTaThl MOIY-
YeHbl 1o colepxanuto maruud. KomuuectBo NaCl B MeTpoBoit
TOJINE TOYBbl YMEHbLIWIOCH Ha 55,2 m/ea. Tlpn 3TOM IaBHas
macca NaCl (50 m/za) 6bina BHIMBITA U3 BTOPOTO TIOAYMETPO-
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BOrO €705t MOuBbl. HeGomnbiiioe BHIMBIBAHHE XJIOPUCTOTO HATPUSA
(13 m/za) oTMeYaI0Ch BO BTOPOM METPOBOM CIIOE.

[IpuMeyaTensHO, 4TO CONM CEPHOKHCIOrO HaTpus IOA-
BCPIVIMCH CYLIECTBEHHOMY BBIMBIBAHMIO U3 BTOPOIO IIOTYMETPO-
Boro cnos 1moussl (18,4 m/ea). B nepBoM Xe MOIYMETPOBOM
¢l0e collepKaHue ero HecKoJbKo (Ha 12,3 m/za) yBennumnocs.
DTO, C OOHOW CTOPOHBI, CBA3aHO C OOpa3oOBaHHEM BTOPHUYHBIX
Colel 3a CYeT BLITECHEHHS U3 MOYBEHHO-IIOMIOMIAIOIIETO
KOMIUIEKCa OOMEHHOTO HATpHs, a C APYroM - 0OyCIOBICHO 1oA-
TArMBAaHHEM UX M3 HHXHHUX FOPU30HTOB B ITOBEPXHOCTHBIE CIIOU
1104Bbl. B mpochusie 11oYB HECKOIBKO YBEIHYWIOCh COEPKAHUE
CEpHOKHCIIOTO MarHHs, CEPHOKHCIIOTO KalbLysd M JBYYITIEKMC-
soro Kanbuus. Takum o6paszom, TpeTbst MPOMBIBKA U ITPOMBIB-
Ka B L1eJIoM ¢ BHeceHHeM 40 m/z2a rumnca oxasajia JOBOILHO BO3-
JCHCTBUE HA OMpECHEHUE MOYBEHHOro npoduns.

PesynpTaThl 3TOr0 BapuaHTa OMNbITA NOPUMEPHO COOT-
BETCTBYIOT pe3y/bTaTaM IPOMBIBKHU ITOYB ¢ BHeceHueM 20 m/za
runca. OTauyne COCTOUT JIMILB B MHTEHCHBHOCTH BBIMbIBAHUSA
coseBbIX Macc (puc. 5 B).

OOG1ee KOMUYECTBO BbIMBITBIX COJIEH B BapHAHTE [IPOMBIB-
KH ¢ BHeceHHeM 40 m/ea rumca il METPOBOIO CJI0d IOYBBI
cocraBwio 115 m/za no wiorHomy octatky U 90 m/ea no xio-
py. B 1x’ Bomsi M3 91O TONMUIM MOYBHL BbIMieNnoueHo 9,6 Kr/ra
conei Mo WIOTHOMY OCTaTKy M 7,5 ke/2a no xnopy. Ha Bime-
naumsanue 1 m coneit 6puT0 M3pacxonoBano 104,4 m’/za Bombl

no WIOTHOMY ocTatKy M 133,3 m/za no xnopy.

['uricoBanue oy U3 pacueta 40 m/2a mpy NpPOMBIBKE B Ka-
KOU-TO Mepe crnocoOCTBOBAIO YIYYIIEHHIO (PU3UKO-XUMHYEC-
KHX ¥ BOAHO-(PM3MYECKHX CBOWCTB MOYBHL. B mnpocpuiie 1mousbl
3aMETHO YBEJIHYWIOCH COlepXaHHe KapOoHarta KaablLid, B IMa-
XOTHOM CJIO€ PE3KO BO3POCHO KOMUYECTBO TUIICA, a B MOAMA-
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XOTHOM TOPHU30HTE OHO HECKOJBKO YMEHBIIWIOCh. 3Ha4yU-
TCJILHOE YBEJIMYEHHME COAEpXKaHWA THIICa OTMEYaIOCh B CIIOE
45-84 cm (tabn. 16). KonuuyecTBO MOMIOIIEHHOTO HATPUs
YMEHBIIUIOCE OO TOpora TOKCUYHOCTH, a MNOMIOWEHHOTo
KaJIbIHS YBETTMYWIOCH B [TEPBOM TOIYyMETPOBOM CJIO€ MOYBBI Ha
5-20% u BO BTOPOM IIOJIyMETPOBOM CJIO€ - Ha 3-4% OT CyMMBI
MOMIOLICHHBIX KaTHOHOB (Tabim. 16).

B orHomenuu nokasarens pH - cpeabl CylecTBEHHBIX W3-
MCHEHUH He TMPOU3ONNIO: B MAXOTHOM CJIO€ IIOYBbI OH
yMeHbnmics Bcero Ha 0,3 eaununsl (Tabn. 16).

CkazaHHOE B ONPEAENECHHON CTEIeH!U OTPa3swIoCh U Ha H3-
MEHEHHH BOIJHO-(pU3UYECKUX CBOMCTB mouBbl. Ilpu 3ToM oco-
OEHHO IMOKa3aTeNIbHbl U3MEHEHUsT MHUKPOAarperaTHoro cocraBa U
K02 PUIHMEHTA JUCIEPCHOCTH MOouBbl. KonuyecTBo cTpyKTypo-
obpasywowux yactul (6onee 0,01 anm) 3HAYUTENBHO YBEIHYU-
70Ch, a KOJIMYECTBO (PU3UYECKON IVIMHBI MU WIMCTOH (hpakuuH,
HaobopoT, 3aMeTHO yMeHbIunoch (Tabn. 17). Koadduunent
npucnepcHocTH B cinoe 0-66 cM Takxe ymeHbliwncs ¢ 42,54-
61,7 no 5,8-12,6%.

3Ha4YUTEIBHO MOBBICUIIACH (PUIBTPALMOHHAS CIOCOOHOCTH
nouBsl (B JIBa pa3a B MaXOTHOM M B [IBa C MOJIOBUHOH pa3za B
MOAMAXOTHOM citoe 1ouBsl, T.€. ¢ 10,0 no 19,8 u ¢ 10,0 no 24,0
cm3 B TeyeHue 10 MuHyt). Pe3ko moBpIcuiics K03 ¢HULHEHT
BOJOTIPOHUIIAEMOCTH I104YBHl (Donee ueM B ABa pasa). [Ilpu sTom
oT obulero Koiau4yecTBa npocuisTpoBaBuieics Boabl (87 mm)
Ha nepeeld yac npuxomutcd 73,6% (64 mm), U3 KOTOPHIX 3a
nepBbie 10 MUHYT MPOHHUKJIO B TIOYBY 57 MM, UTO COCTaBIIIET
65,5% obwero xonudecTBa NpoGhWILTPOBaBLIENCA BOARL. B
TMOCJIE/YIOILME Yachl BOAONIPOHHUIIAEMOCTh YMEHBbIIMWIAch U J0C-
THUITIa cpejHel BelUYUHbI 4-6 Mum B yac. YcTaHOBHBLIAsACA CKO-
pocTh BopoliponutiaeMoctu coctasuina 0,0666 mm/mun, 9TO B
13 pa3 Gosnblue, yeM B BapHaHTE MPOMBIBKH 0€3 XUMHYECKUX
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MmenuopanToB (tabm. 16).

Ypoxaii pacteHuil B BapuaHTe ¢ NpUMEHEHHEM ynoOpeHus
COCTaBHJI: MO XJIOMYATHHUKY - 12,78 2 1 [0 ropoxy KOpMOBOMY
- 96,30 2 Ha cocyn. B Bapmante 6e3 npumeneHus ypoOpeHus
ypOXai CHU3HICH COOTBETCTBEeHHO 10 5,38 u 33,35 2 Ha cocyu.

Takum 06pa3oM, 3aKaHUMBas XapaKTEPUCTHKY PE3YIbTATOB
IIPOMBIBKY NIOYB C BHECEHHEM TUIICA, MOXHO CHENaTh CIIE/yio-
1Iee 3aKJII0YECHHE.

Cpeny UCTIBITAHHBIX [03 TUIICA MPH IPOMBIBKE 3aCOTEHHBIX
MOYB ¢ HHU3KOM COJEOTAAYEH HaAWIydlleH H030H ciedyeT Cuu-
tath 15 m/za. TlpuMeHeHue 3TOU [03bl MPU MPOMBIBKE CIIO-
coOCTBOBAIO HaUOONBIIEMY YIAICHHUIO COTICH U3 METPOBOM TOJI-
LM TPH HAaHMEHbIIEM pacxofe MPOMBIBHOW Boubl (82,2 m’/za
110 IUIOTHOMY OCTaTKy M 78 m/za 1o XJIOpY) MpU HaHMEHbIIEM
pacxofie IPOMBIBHOU Bojibl (82,2 M’/2a 1O ILIOTHOMY OCTATKy U
153,9 m’/2a no xnopy) Ha BblIENAUYMBAHUE OXHON TOHHBI CO-
Jie U3 MeTpoBOH Tomy moyBbl. [1o a¢hpexTHBHOCTH MOBbINIE-
HHMs COJIEOTJA4YM IMPH NPOMBIBKE IIOYB OCTAJIbHBIE JIO3bI TMIICA
MOXHO ITOCTPOHTH B cieaytomeM yobiBaoiem nopsake: 10, 20,
5 1 40 m/2a (Tabn. 18).
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IVIABA VI

ITPOMBIBKA I104YB ITP1 COBMECTHOM
INPUMEHEHHWH T'UIICA H HABO3A

YuuteiBadg, 4YTO TOYBHI C HM3KOH cojeoTHayei, Kpome
CWJIBHOI 3aCOJIEHHOCTH U COJIHOLIEBATOCTH, OTIMYAIOTCS TaKXe
HE3HAYMTENIbHBIM  COJEpXaHHEeM TyMyca M BBICOKOH Juc-
NEPCHOCTBIO, MBI IOJIaTalM, YTO MOBBILIECHUI0 3)GHEKTUBHOCTH
NPOMBIBKM TaKMX IIOYB JOJXHO OJIArONpHUATCTBOBATH YiTydlile-
HME CTPYKTYPHOCTH I10YB, Ha YTO, MOMHMO KaJibLius, GOJIbIIOe
BJIMHUE MOXET OKa3blBaTh BHECEHHE B IIOYBY BBICOKHX O3 Op-
TaHUUYECKMX BEIECTB. B cBA3U ¢ 3TUM Mbl GONBILIOE MECTO Yyie-
JSUIM 9KCMEPUMEHTHPOBAHUIO TMPOMBIBOK [MOYB C COBMECTHBIM
[PUMEHEHUEM TUIICa M HaBO3a.

Ecny runc npv MeNnHOpalvU 3aCOJIEHHBIX COJMIOHIICBATBIX
MOYB Hallel LIMPOKOE NpPUMEHEHHEe MpU 3KCIePHUMEHTUPOBa-
HHUH, TO COBMECTHOE MPUMEHEHUE THIICA ¢ HABO30OM MpPU METH-
OpauMM TaKHUX IIOYB Ha4yajloChb COBCeM HelaBHO ¢ COBETCKOM
Cowse (JI.Bnacwok, T.d.Karapunuu, 1970; A.M.O6opuH,
B.C.Tackaes, B.HM.Kamenwmmkos, 1972; A.D.fposeHKo,
JI.M.KamennukoBa, 1972 u ap.) u 3a pyoexom (L.Raikov, Ja.
Kaverdiev, 1971; R.I.Olsen, R.J.Hensler, O.l.Attac, 1970;
S.P.Raychaudhuri, 1972). HomxeH  OTMETUTb, YTO
60JIbUIMHCTBO paboT OCYINECTBIIOCEH B JIAOOPAaTOPHBIX, BEreTa-
LIMOHHBIX YCJIOBUAX WJIM HA MEJIKMX [C/IHKaX, IJIaBHBIM oOpa-
30M C LICJIbI0 TIOBBIIIEHUS YPOXANWHOCTU CENbCKOXO3IHCTBEH-
HbIX KYJILTYp B 3aCOJICHHBIX COJIOHLIEBATBHIX MOYBAX.

BolipocaMy MeIHOpalMy 3acOJICHHBIX COJIOHLIEBATHIX TOYB
IIyTEM COBMECTHOTO IPUMEHEHHUsI TMIICA U HaBO3a MBI 3aHUMa-
muck 20 sier (¢ 1956 r.) B pa3sHbIX MOYBEHHO-MIPUPOAHBIX YCIIO-
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susix AsepOaiinxana. Pe3ynbraThl Hamux J1abopaTOpHBIX, Bere-
TAIIMOHHBIX M TOJIEBBIX MENKOAEISHOYHBIX ombiToB (M.P.A6y-
e, 1956, 1959, 1961, 1962, 1966, 1968, 1970) nocayXumu oc-
HOBAHMEM [UI TIPOM3BOACTBEHHBIX WCIIBITAHWIA COBMECTHOTO
IIPUMEHEHHs TUIICA U HaBO3a JUId MOBBILLEHN 3¢((PeKTUBHOCTU
IIPOMBIBKH 3aCOJIEHHBIX COJIOHLIEBATHIX MOYB ¢ HU3KOM COJIEOT-
JlYei.

IIpomsiBKa nous ¢ BHecenueM 10 m/za rmmnca u
40 m/2a HaBo3a

Pesynbrars! uccneqoBaHus nokasanu 6ompiyro ahgeKTrB-
HOCTb 3TOrO criocoba MpoMbIBKU. Tak, MPOMBIBKA OAHON HOp-
Mbl BOJBl CIIOCOOCTBOBasia CYUIECTBEHHOMY  PacCOJIEHHIO B
BCPXHEM METPOBOM CJIO€ IIOYBBI, [[€ COIEpXaHUe COJei
ymesluuinock Ha 0,8% mo ruiotHoMy octatky M Ha 0,28% mno
xjiopy (puc. 6 a). CojepxaHue xjiopa, npeobnajaouiero B noy-
BC 10 MPOMBIBKM, I10CJe MEPBOM HOPMbI CHH3WIOCH JOBOJIbHO
pe3ko (Tabim. 19). B BepxHeM METpOBOM CIIO€ BEIMYHHA DTOrO
KOMITOHEHTa yMeHbunack noytd Ha 1% (c 1,232 go 0,297%).
Ha 0,26% xmnop ObU1 BEIMBIT U U3 cinos 1-2 m.

HHTeHCHBHOE pacconeHUe OTMEYANIOCh TAKXKe M0 KaTHOHAX
Na + K, BenmuuMHa KoTopelx ymMeHblmiack Ha 0,5% B cnoe 0O-
0,5 m u Heckonbko Gonpmie B cimoe 0,5-1,0 m. I Broporo
METpPOBOIO CJIOs BhilenaurBaHue Mo Na + K cooTBercTBOBaIO
BLILLE/IOYCHHOMY KonuecTBy xytopa. Coxepxanue xe CO,-no-
Hla TOC/IEe MEepBOM MPOMBIBKM B ITOBEPXHOCTHBIX TOPHU30HTaX
110YB HE TOJIBKO HE YMEHBLIWIOCh, @ Ha0OOpOT, PE3KO YBEIH-
yunock (B Tpu pasa B cioe 0,25 cu, Ha 0,03% B cnoe 25-50 cm
u Ha 0,14% B cnoe 50-75 cm). B HMXenexammx ropusoHTax
SO,-HOH, KaK U Apyrue KOMITOHEHTbI, MTOABEPICH PE3KOMY Bbl-
wenayuBanuio. Tak, B cioe 1-2 M comepXkaHHe 3TOr0 KOMIIO-
lleHTa YMEHbIIWIOCh B cpenHeM Ha 0,14%.
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Puc. 6. Xapaxmep

Itybuna, cm

GbllyeNauueanul conetl
“HpU CO6MECMHOM G6He-
CeHuu 2unca u Hagosa:
a - 10 m/za 2unca +40
mfza  nagoza; 6 - 15

m/iea 2unca + 40 m/fea
Haeo3a; ¢ - 20 mf2a
2unca+40 m/2a Hasosa.
Ocmansnvie o6o3naue-

HUA KaK Ha puc.2.

AHQTOMMYHBIA XOJ U3MEHECHHUS OTMEUYAICd IO JJaHHBIM BOJ-

HOPACTBOPHUMOro KaJIbllks, 3HaueHue KoToporo B cnoe 0-25 cM
rnocjie NepBoil NPOMbIBKY yBesnurIoch noytu Ha 0,2% (c 0,08
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1o 0,27%), a rmy6xe (no nybunst 125 cM) 3aMETHO CHH3UIIOCE.

IMpu4uHBl OTMEYEHHOro XapakTepa IucdepeHIaluy co-
neBbIX KOMIIOHEHTOB 10 SO, i Ca MOXHO OGBICHHTb pAacTBO-
peHHEM BHECEHHOI'O B IOYBY JO IIPOMBIBKH THIICa U NEPEXOIOM
€ro B MOYBEHHBIM pacTBOP.

BonHo-pacTBOpUMBI KaTHOH MarHus (3a HCKJIIOYEHHEM
BEPXHETO CJI0A 25 CM) MOABEPrcsl BEIMBIBAHUIO 10 DIIYOMHBI MO-
nyropa MerpoB. 3nadenue HCO,-HoHa yBemudmiock 1o Beei
HCCIEJOBAaHHON TOJIIIE MOYBBI, YTO, IIO-BUANMOMY, MOXHO 00-
BACHUTH Pa3oXCHUeM HaBo3a u BbuieneHuem CO, npu mpo-
MBIBKE.

Taxkum 06pa3oM, MpH TIEPBOil IPOMBIBKE ITOYBBI XapaKTepH-
3yeMOro yJacTKa B MOBEPXHOCTHBIX TOPHU30OHTaX MPEBPATHINCH
U3 Cylb(aTHO-XJIOPHIHO-HATPUEBBIX B XJIOPHIHO-CYIbGaTHO-
KaJIBIIUEBO-HATPHEBBIE, YTO YKa3blBa€T Ha OmarornpusTHOE W3-
MEHEHHE COJIEBOTO COCTaBa ITOYBHI.

3anacel xsopuctoro HaTpus B cioe (-1 m yMEHBUIWIUCH
Ha 235 m/ea (6onee yeM B 4 pasa). B cnoe 0-25 cm 3amacel
CEpHOKHCIIOTO Kaibius yBenudunuce ¢ 7,8 no 27,3 m/ea. 3a-
METHO MMOBBICHJIMCh 3allachl CEPHOKMCIIOTO MarHus W JIByyIjie-
kucnoro xampuus (tabn. 20). Bee @10 OGnmaronpusTCTBOBAIO
JalbHeHIleMy YyCKOPEHHIO PacCOIEHUs MOYBbI.

Bropas npomsieka (4000+4000 #’/2a) 3ameTHO IIpOmOIIKa-
Ja paccOoJIGHUE IOYBHI, MPUYEM paccosicHHMeM Obula OXBaueHa
BCS McciieqyeMas JByXMEeTpOBask TOJIIIA ITOYBBI.

B 3HauMTENbHOM KOJHYECTBE BBIIUEIAYUBAIMCE COJM H3
BTOPOTO MeTpoBOro cnos nmoussl (6ornee yeM Ha 0,4% mo mwioT-
HoM ocTatKy U Ha 0,12% 1o Xy0py), 4ero He OTMEYaIoCh IPH
NPUMEHEHHH TpeTbhell HOpMbI Bombl (4000+4000+4000 a'/2a).
Bormee TOro, B cioe MOCIENHETO, YETBEPTOro, MOJIYMETpa
MCCIIEIOBAHUS TOLIM MOYBHI ObUTIO OOHapyXeHO HeOOoIbIoe Ha-
KOIUIEHUE JIETKO PACTBOPUMBIX COJIEH, YTO OOYCIIOBIIEHO BHIMBI-
BAHHUEM COJICH M3 BBILIENEXAIIUX CIIOEB IOYBHL
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B MeTpoBOM ciioe comepXaHHUe XJIOpa B CPEIHEM COCTaBH-
ja 0,127% (ripu 1,232% B UCXOOHOM COCTOSHMHM). KonudecTBo
cynbar-uoHa ymensimmwiocs 10 0,295%, a Na+K - o 0,190%.

XapakTepHO, 4TO MPH TpeThel MPOMBIBKE B IIOYBE MPOLOJI-
xano ysenuuuBatbes comepxanue HCO3-uoHa, cmocobeTBo-
BaBllee OOpa30OBaHWIO B NOYBE HOBBIX COJIEH, TaKHUX KakK
NaCO3 u Mg(HCO3)2 (He colepXalluxcs B MOYBE 10 [POMBIB-
KH), ¥ 3HaYATEIbHOMY yBenuueHuto cogepxanus Ca(HCO,),
(tabs1. 20). O6pa3oBaHHe HOBBIX conell OMKapOOHATOB U YBEIH-
YeHUe COfepXaHWs IBYYIJIEKHUCIOTO KajibIMid INOCIEe TpeTbei
MPOMBIBKHM CBS3aHO, C OMHOH CTOPOHbI, ¢ Bhitenennem CO, npu
Pa3mOXeHUs] BHECEHHOTO HaBO3a, a C APYrOM - C TMOIHBIM OT-
CYTCTBHEM B BTHX [OPHM30HTaX TUIICAa, PACTBOPEHHOIO U MOJI-
HOCTBIO YHECEHHOTO B IIy0xenexaluue cjiod U OJHOBPEMEHHO
M3PacXOJOBAHHOIO HAa BBITECHEHHUE IIOIVIOLICHHOTO HATpHUA M3
NOMIOUIAOIETO KOMITIIEKCA MOYBBI.

TpeTbs NMpoMbIBKa Takxe CIOCOOCTBOBala CHIBHOMY BBI-
MBIBAaHMID CEPHOKMCJIOTO MarHus, BeJIMYMHA KOTOpOIo B
BEPXHEM METPOBOM CJIOE€ NMOYBBI yMCHbIIWIAch Ooslee 4eM Ha-
[T0JIOBUHY.

3HaYNTEIbHOMY BBILIEIAYMBAHUIO B [TOBEPXHOCTHBIX I'OpH-
3OHTAX MOABEPrcs W CEpHOKUCIBbIM HaTpuil. Tak, B molIyMeTpo-
BOM CJIO€ COAEPXAaHHE €ro YMEHBIUIOCH Gojee YeM BOBOE.

Kak BuaHO U3 JaHHBIX TaOn. 20, OCHOBHYK Maccy BblLIe-
JIOYCHHBIX COJIEH COCTaBWJ XJIODUCTBI HATpUH, NPHYEM HE
TOJILKO B BEPXHEM METPOBOM, HO M B HHUXKHEM METPOBOM CJIO€
noussl. Ob1LEe KOJIMYECTBO BBIMBITBIX COJIEH XJIOPUCTOIO HaT-
pUst M3 LUBYXMETPOBOTO CJIOs TOYBBI cocTaBwio 442 m/ea npu
UCXOUHOM 3anace 548,5 m/za. DTO ykaspiBaeT Ha TO, UTO HC-
MBITAHHBIA BAPUAHT SABJIAETCS BechbMa 3(hheKTHBHBIM CIIOCOOOM
IPOMBIBKH, O YeM CBUIETE/ILCTBYET TaKXKe XapaKTep MHTEHCUB-
HOCTH BblLICAUMBaHUs coNeBbIX Macc (puc. 7 a). Ha Bbimerna-
YMBaHUE OLHOH TOHHBI COJEH U3 METPOBOIO CJIOA MOYBBI IO
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IJIOTHOMY OCTaTKy ObUT0

u3pacxofosaHo 68,2 m’/za
BOJIBI (3HAYUTETBHO
MEHBIIIe, YeM B IPEIbILy-
LIMX BapyUaHTax).
WnTeHcHBHOCTD BBILIE-
JIAYUBAHHA COJIEBBIX Macc
XapakTepU3yeTcs Clenyo-
IMMHA JAaHHbIMH. W3 MeT-
pPOBOrO Cj0S TOYBH B pe-
3yibTate 3-X TIPOMBIBOK
6bU10 BRIMBEITO 61,2, 20,5 1
18,3% (oT cymMMmBbl BbIlIe-
JIOYEHHBIX COJIei) IO IUIOT-
HOMY OCTaTKy H COOT-
BETCTBEHHO 55,5; 249 u
19,5% no xnopy (puc. 7
a). Opun Kybuueckui MeTp
BOIbI U3 BEPXHEr0 METPO-
BOT'O CJIOS IIOYBBI BbIMBIBAJI

Puc. 7. Humencus-
HOCMb GbIUYEAUUCAHUA CO-
Jlell npu COBMECMHOM 6He-
CeHuu 2unca u Haso3a: a -
10 m/2a 2unca+40 m/2a ua-
¢o3a; 6 - 15 m/2a zunca+40
m/za nasosza; ¢ - 20 m/fea
2unca+40 m/2a naeosza. Oc-
mansHbie 0003HAUEHUA KAK
Ha puc. 5.

KOJIMYECTBO BBIMBITHIX COJIEH %
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110 TUVIOTHOMY OCTatKy 26,5 ke cosnell npu neppoi, 8,8 ke npu
BTOpOM M 7,9 ke mpH TpeTbhell MPOMBIBKE, a 1o xyopy - 11,1 ke,
5,0 u 3,9 ke coorBercTBeHHO. [IpuBeeHHbIE HaHHBIE CBHUJIE-
TEJILCTBYET O JOBOJIbHO GomblIoi 3¢heKTUBHOCTH MEPBOM Ipo-
MBIBKH, YTO CBS3aHO C OOMBIIMM HCXOOHBIM 3alacoM COJICH B
UCCIIE[JIOBAaHHOM MOYBE JIO IPOMBIBKH.

Bce 3T0 mpuBeso K pe3KoMy YAYYIIEHHIO arpopu3MIecKux
CBOMCTB MOYB. JIOCTaTOYHO CKa3aTh, YTO IPH COBMECTHOM BHe-
ceun tHnca (10 m/za) u wasosza (40 m/za) B NOBOJIBHO
6OJIBIIOM KOJIMYECTBE YBEIIMYUBAIOCh YUCIIO BOAOIPOYHBIX ar-
peratoB (Tabn. 21). Mpl 06bICHIEM 3TO IOJOXHUTEIbHBIM BO3-
NEUCTBUEM BHECEHHBIX MEIHOPAHTOB, CIOCOOCTBYIOIIUX Pe3Ko-
MY YBEIUYEHHIO B ITOYBEHHO-MOMIOMAIOLIEM KOMIUIEKCE COlep-
XaHH: MOIVIOEHHOIO Kbl M YMEHBLICHHUIO MOITIOIEHHOTO
HaTpHs. AHAIOTUYHBIE H3MEHEHHs [POU3OLUIH H B COOTHOILIE-
HUM BOAHOPACTBOPHUMBIX (POpPM 3THX KaTHOHOB. Bce 3T0, Kak
M3BECTHO, ABIAETCA ONHUM M3 IVIaBHBIX (paKTOPOB, ONMpPEAEIISIO-
X akToOpsl CTPYKTYPHOCTH 1mouBbl. IHTEpecHbIe HcciieoBa-
HUs B JaHHOM HampaeineHun nposegeHs! A.Fathi, K.E.Khalil,
Sh.Milad (1971). IMu BBISBIICHO, YTO B IMOYBAX A/UIIOBHAIBHBIX
paBHUH Huna ¢akTop CTpyKTYpHOCTH B 3HAYUTE/IPHOM CTele-
HHW 3aBUCHT OT COMAEPXaHHUs MoyBe OOMEHHOTO M PaCTBOPUMOTO
KalIbUMs M HaTpus. YBEJIHYEHHE B IIOYBE COAEpXaHHs OOMeH-
noro W pactBopumoro Ca BbI3bIBaeT yBenuueHue cakTopa
CTPYKTYPHOCTH, & BO3pacTaHWe B MIOYBE COpEpXaHUi OOMEHHO-
ro u pacrsopumoro Na, Ha060pOT, COMPOBOXKIAETCA CHUXKEHU-
€M BEJIMYUHBI (paKTOpa CTPYKTYPHOCTH IOYBEL.

TMonoxuTenpHOe BO3EHCTBHE OPraHUYECKUX BELIECTB Ha
¢uznyeckue CBOICTBa, B YACTHOCTH, Ha OOBEMHEBIA BEC U MPOY-
HOCTb arperaToB IOYBbI, BbIABIEHO TaKXe aMEpUKAHCKUMHU yde-
ueiMH S.Tanchandrphangs u J.M.Davidson (1970).

OcyuecTBieHHblE HAMH METHOPAaTUBHBIE MEPOIPUATHS I10-
JIOXKUTENBHO BO3IEHCTBOBAIM U HA YJIy4llIEHHE BOJHBIX CBOHCTB
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nouBsl Ha Oonpioil rybuHe. [lpu sTOM HUIBTPALIMOHHbIE
CBOMCTBA IO CPABHEHUIO C UCXOXHOH TOYBOM IMOBBIIIATIUCH B
yeTsipe pasa (36 nmpotuB 9,2 cu’ B Teuenue 10 MMHYT) B clioe
0-25 cm u B Tpu pasa (25,2 npotus 8,4 cu’) B cioe 25-50 cm.

IMo cpaBHEHMIO C TIPOMBIBKOM TOJMBKO BOOW IIyOUHA Ipo-
cauMBaHUs MIPOMBIBHBIX BOJ yBenuumiacek B 2-3 pasa. B crnoe 0-
75 cM YCTaHOBHMBLUMICS KO03(p®HULIUEHT BOXONPOHHULIAEMOCTH
nouBk! yeenuuwmicsa ¢ 0,001 mm/cex no 0,009 mm/cex (8 cnoe O-
25 em - ot 0,0006 no 0,0095 mm/cex).

Vayumienue  arpou3dYecKuX,  (PU3HKO-XMUMHYECKUX
CBOKMCTB M TMOBBIIICHUE COJEOTJAYM CIIOCOOCTBOBAIN JIydlleH
MPOU3BOJUTEIBHOCTH MEMTUOPUPOBAHHBIX ITOYB. YpOXal XJIOI-
YaTHUKA, BBIPAILCHHOTO B BEreTallHOHHBIX OIBITAX, COCTABUII
8,40 2 ¢ kaxngoro cocyna B yciaoBuaX 0Oe3 IpuMeHeHus ynobpe-
Hug u 16,09 2 c mpumenenueMm ynoOpeHus, ypoxail ropoxa
KOPMOBOIo Mo 3eJieHOM Macce cooTBeTcTBeHHO: 31,35 u 128,8
2 Ha cocyJ] npu BbIcoTe pacTeHUH 29 u 53 cm.

HHTepecHble pe3ynbTaThl MOMYYEHbl B HOJIEBBIX OIBITaX.
YpoxalHOCTh XJIOMYAaTHUKA B JAHHOM cllyyae Ha 8 y/ea mipe-
BBICWIA KOHTpPOJIb (MPOMBIBKA TOJILKO BOAOWM), T.6. €ClH B
KOHTPOJILHOM BapHaHTe ypoxail XJIOMYaTHHKa cocTaBui 16,72
y/2a, TO B BapuaHTe NpOMbIBKa ¢ MpuMeHeHueM 10 m/ea rumnca
n 40 1/ra HaBo3a - 25,31 y/ea B ycnousix IOro-Bocroynoit
Iupeanu u 25,6 y/2a - B ycnosuax Kapabaxckoit crenu.

AHanoruyHad KapTHHA HaONIOJanach Ha y4acTKe C IoceBa-
MH ropoxa KOpPMOBOIO, 3€jeHas Macca KOTOpPOro COCTaBMNA
185,35 y/ea (B xontpone - 74,18 y/2a) B IOro-BocrtouHoii
IHupsanu.

B Kapabaxckoil cremu, rge NMO4YBbl B [JAaHHOM BapHaHTe
OMbITA, KpPOME XJIOMYATHHKA, HCHOJIB3OBAIUCH IOJ KYyJIbTYpbI
puca U SUMEHs1, ypOXKaHOCTb TaKXke OKa3aJics JIOBOJIBHO BBHICO-
koi. Tak, ypoxaiHocts puca noctumia 31,0 y/za o 3epHy. Be-
JIMYMHA YpOXalHOCTH AYMeHs cocTaBwia 24,2 y/2a 1o 3epHy.
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J1.PaiikoBbiM 1 S1.KoBbpaxuessiM (1971), skcnepuMeHTH-
pyIOUIMMH Ha COJIOHYaKax-COJIOHIaxX B Bosrapuu, yctaHosie-
HO, uTO BHeceHue B nouBy 10 m/ea runca + 40 T/ra HaBO3a
[IPH ITPOMBIBKE AET BO3MOXHOCTD MOMYUUTh YPOXai MILICHHLIEI
¢ rextapa 18,4 y, sumens - 16,5 y, Kykypyssl (Ha 3epHo) - 20,4
Yy, MoJcOoNHeYHHKa - 6,0 y, T.e. HOBBICUTh YPOXaHHOCTh 3THUX
KYJIbTYp COOTBETCTBeHHO Ha 428, 422, 352 u 166% 1o cpaBHe-
HUIO C KOHTPOJIEM.

Pe3ynpTaThl MX WUCCICIOBAHUS U HAUIX JAHHBIC JAIOT OCHO-
BaHUE YTBEPXK[IATh, YTO MPOMBIBKA MOYBbI C COBMECTHBIM BHE-
cenueM runca (10 m/za) w HaBo3za (40 m/ea) ABnIsSETCS ONHUM
13 3 PEKTUBHBIX PUEMOB O3[0POBICHHS 3aCOJIEHHBIX ITOYB C
HU3KOM COJIEOTHaueH.

IIpomMbIBKa MOYB C BHECEHHEM
15 m/2a rvnca u 40 m/2a HaBo3a

Takoe coyeranue Irumnca M HaBO3a NPH NPOMBIBKE ITOYBBI
BHEC/IO CYLLECTBEHHbIC U3MEHEHMSI KaK B COAEpXaHUe OOILEro
KOIMYECTBA COJIeH, TaK U B UX cocTas. [IpH TOM mepBas HOp-
ma Boapl B KostndectBe 4000 m3/2a paccomniia IIOYBEHHBIH MTPO-
¢pusib 10 m1yOUHBI MOIYMETpa, U ColepKaHue ILIOTHOTO OCTaT-
Ka yMEHbIIMWIOCH Oonee yeM HamosnosuHy (puc. 6 6). ITo xio-
Py CONMM BBIMBIBATHKCH ele IIyOxe. B mosepxHocTHOM (25 cM)
¢i1oe xJiop 6pUT BRIMBIT OYTH 1ostHOCThIO (€ 1,732 o 0,040%).
B cnoe 25-50 cu xnop 6wut ynanen na 0,968%. 3nauuntesbHO-
My BbllIlC/IauMBaHUI0 nogBeprinch Na + K, xomuuectBo KOTO-
pblX B BEpPXHEM IMOIYMETPOBOM ciioe cHu3WIoch Ha 0,45%
(rabu. 22).

XapakrepHble JaHHBIE [MONYy4EHB II0 COAEPXKAHUIO
cynbgar-nona. Colep)aHue €ro B MOBEPXHOCTHBIX TOPU3OHTAX
HE TOJbKO HC YMEHBLUWIOCh, a HaOOOPOT, 3aMETHO YBETTHYH-
nocek. IlpumeuarenbHo, 4yto rmybxke ciosd 75 cm 3HaueHHe
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CynbhaT-HOHA CYIIECTBEHHO CHH3MJIOCH. JIOCTaTOYHO CKasarh,
4TO KOJIMYECTBO BbILIENOUYCHHOTO SO, B ciioe 1-2 m COCTaBUIO
0,362%. OTMe4YeHHOEe Ha NEPBbIA B3IVIA MIPOTHBOPEYUE OODBIC-
HAETCA, KaK HaM KaxeTcs, HCKYCCTBEHHBIM BHECEHHEM B IIOY-
By THIICA, YBEJIMYHUBAIOLIETO CONEpXKaHHE Cylb(ar-uoHa MNpH
E€PBOM IPOMBIBKE B [IOBEPXHOCTHBIX TOPHU3OHTAX IIOYBHI.
YMeHblIIEHHE K€ COfepXKaHHUs 3TOr0 KOMIIOHEHTa B IIyOOKHX
CIIOAX TOYBbI, OYEBHUIHO, CBA3aHO C BBILIEJIAYHBAMIIMIM BO3-
JMEUCTBUEM TPOMBIBHOU BOZBL.

ITpu NepBOU NPOMBIBKE B MOBEPXHOCTHOM IOJIyMETPOBOM
CJIOE TIOYBBI IOABEPINIUCh BBIMBIBAHUIO KIBLUMI B MarHui, Xo-
T B DIyXKE/UIEXAIMX TOPHU3OHTaX KOJUYECTBO WX YBEJIMYHU-
nock. OTMEUEHO TAKXKe 3aMETHOE ITOBBILIEHUE CONEepXKaHUA 00-
JUEH IIETTOYHOCTU IO BCEil HCCIEAOBAaHHOU IyOWHE I1OYBEHI,
4TO, KaK YXKe ObUIO CKa3aHO BbllE, BbI3BAHO BbeneHuem CO,
IIpH pa3jlOXEHUHM BHECEHHOIO B IOYBY HAaBO3a.

[To naHHBIM M3MEHEHHUS COJIEBOIO COCTaBa BHJIHO, YTO BBI-
1leJIaYUBaHME COJIEM U3 TOYBBl IPOMCXOAWIO INaBHbIM ODOpa-
30M, 3a cyeT Gornee JIErKOPaCTBOPHMBIX COJIeH (TaKMX KaK XJo-
PUCTBIM HATPHii), KOJHMYECTBO KOTOPBIX TOJNBKO B IO-
BEPXHOCTHOM cJjioe 25 cm yMeHbIUMIOCh Ha 2,336%, unu Ha
81,7 m/2a. 113 Broporo ropusonta rmoyssl NaCl 6su1 BEIMBIT 60-
Jice yeM HamosoBuHy (25 m/za). B cnoe 50-75 cm xomuuectBo
BBILLIEJIOYEHHOTO XJIOPUCTOrO HATpUsi COCTaBWIO 4 m/2a, a B
IV1yXKeJIeXalluX CI0AX CONEpXKAaHUE €ro 3HAYHUTENbHO YBEIHYH-
noce. TeM He MeHee OanaHC 3TOM CONU B ABYXMETPOBOI TOJIIIE
1104Bbl OKa3aliCsd OTPULIATENIbHBIM (IIPUMEPHO HA 2 T/ra), UTO
rOBOPUT 00 OXBaTe paccoCHUE MPH IEPBOH IMPOMBIBKE BCEH
1ccaeJOBaHHOM rityOUHBI MOYBBI. O0 3TOM CBHIETEIBCTBYIOT U
[10JJHOE BBIMBIBAHHE U3 ABYXMETPOBOH TOJIIM ITOYBBI XJIOPHC-
TOro KaJIblUMA U 3HAYUTEIBHOE YMEHbUIEHHE, U rTyboKoe nepe-
MCLLIEHHE XJIOPUCTOro MarHus (tabu. 23).

Hanpyue GonbIIOro KonuyecTBa XJIOPHUCTBIX COJIEH, OCO-
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6eHHO XJIOPUCTOTO HATpHs, B HCXOQHOW MOYBE CIIOCOGCTBOBA-
JIO, C OJHOH CTOPOHBI, HHTEHCUBHOMY PacTBOPEHHIO IpH IpPO-
MBIBKE CEPHOKHUCIIOTO KaJblid B MOBEPXHOCTHOM TOPH3OHTE
MOYBhI, a C JPYroM PacXONOBaHUIO KaIbIIU Ha OOMEHHBIE pe-
aKUMM ¢ HATPUEM U MardueM U o6pa30BaHHUIO 30€Ch BTOPHYHBIX
cojiell CEpHOKMCIIOro HaTpust U Maraus (tabn. 23).

Bropas mpoMpIBKa nmpogoxaia IpoIece paccoiieHus, OX-
BATUBLUETO BCK HCCIENYEMYIO TOJLIy MouyBorpyHra. Ho mpu
9TOM IWIaBHasg Macca conell Osuta ynaneHa u3 Bepxuero (75 cm)
cnos 1oysbl (puc. 6 6), rae oco6eHHO SBHO MPOSBISUIOCH BbI-
LIe/IaYMBaHUE M10 XJIOP-HOHY, 32 CYeT KOTOpPOro BBIMBUIOCH
0,83%, wm 29 m/ea. '

Tpetbq mpoMsiBKa ele Oonbllle COKpaTWiIa cojecopepxa-
HHE B TOYBCHHOM Tipodune. W3 octaBmmxcs nociaei 2-i mpo-
MBIBKH 1,3% coiiell B METPOBOM CJIO€ MOYBBI ITPU TPEThEi Mpo-
MbiBKe 6bU10 BBIMBITO 0,6% U3 xoTOphIX 0,2% magaer Ha JOMIO
xj1opa (puc. 6 6).

Cpennee 3HaueHue OCTaBIIErocs NOCHE TPEThEH MPOMBIBKH
B BEPXHEM METPOBOM CJI0€ XJIopa cocraBwio Bcero 0,03%, yto
FOBOPHT O MPAKTHYECKOW IPUTOJHOCTH A1 PACTEHUH 3TOTO
C/104 110YBBI. 3HAYUTENBHO BBIMBLITHCH [TOYBBI U M0 CY/Ib(AT-HO-
Hy u Hatpuo. Octasiieecs HeGONBILIOE KONHYECTBO HX B IMOJY-
METPOBOM CJIO€, Ha Halll B3[VISQ, HE JOJXHO OKa3biBaTh Bpea-
HOTO NEUCTBHSA Ha Pa3BUTHE PACTEHHH.

IlpusieKkaeT BHMMAHUE TOABJIICHUE B ITOYBE IOCNIE TPETheH
npomsieki CO, -HOHA U 06pa3’OBaHUE COMBI B MOBEPXHOCTHBIX
rOPU30HTAX ITOYBBI, KOTOPBIX IPU NEPBBIX MPOMBIBKAX B MOYBE
He Gbuio. Dro, Kak usBectHo (K.K.I'egpoiirt, 1955; JL.IT.Po3os,
1956), apngerca Haubonee XxapakTepHOH OCOGEHHOCTEH HATPH-
€BBIX COJIOHYAKOB, B KOTOPBIX IPHU IEPBBIX NPOMBIBKAX KOH-
uenTpauus pacrsopeHHsix coneit CaCl,+NaCl okasaicst Bbico-
KOU, MOMOUICHHBINA HATPUl HE AUCCOLIMUPOBAT, TIOTOMY COAA
B PacTBOPE He nosBisIace. Ilo Mepe yMeHblneHus B pacTBope
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konuenTpauy CaCl,+NaCl mornomenHbi HaTpuid HaunHaeT
AMCCOLMUPOBATh U JAeT LIETOYHOCTb 110 CXEME:

(Housa) Na NaOH => NaHCO, => Na,CO,

B panpHeiitiem Mo Mepe BHITECHEHUS HATpUd WOHOM BOXO-
pona (B HaleM cilydae MOHOM KalbllMsd) U pa3pyLIeHUs IOIIO-
[LAOIIEr0 KOMILIEKCa KOJIMYECTBO COJBI IIOCTENEHHO NaJacT J0
Hyd. M3 3TOr0 MOXHO HpPeqnoA0XHUTh, YTO MOSBUBLIAACH TPHU
TPETbEU IPOMBIBKE COA € MOCHEAYIIIUMH HOPMaMU BOIBI
(POMBIBHOM WIH OPOCHTEJIBHOM) MOJIHOCTHIO MCYE3HET. Bhic-
Ka3aHHOE MNPEANOIOXEHHE [O3BOJIIIO BBIACHUTH IIOBEICHHE
HCO,-noxa npyu mpoOMBIBKE ITOYBBL.

Kax BugHo u3 Tabn. 22, KOIUYECTBO 3TOr0 KOMIIOHEHTA B
TOYBE JI0 MPOMBIBKU OBIIO JOBOJIBHO HU3KUM; [IPU MEPBLIX Xe
MPOMBIBKAX 3HAYCHHUE ero B npodusie nouBorpyHTa pesko (6o-
Jee 4eM B [Ba pa3a) MOBBICKJIOCh, a MPH TPEThEH IPOMBIBKE
HaMHOTO YMEHBIIUJIOCh, YTO OCOOEHHO NPOSBUWIIOCH B HMXHHX
TOPU30HTaX MOYBOIPYHTA.

[Tpu TpeTheit MPOMBIBKE K3 MOYBLI OBUT MOMHOCTHIO yAaNeH
XJIOPUCTBIN MarHvii ¥ 10 HUYTOXHOU BENUYKHBI YMEHBIIIIOCH
COflepXaHHe XJIOPUCTOro HaTpud. BepxHUE TOpU3OHTHI MOYBBI
0CcBOOOAMIHCH TaKXKe OT CEPHOKHCIIOTO KalblMsi U MarHus, HO
HEKOTOpPOE HAKOIUIEHHE MX ObLIO OTMEYEHO B CpEelHEil 4actu
noysenHoro npoduwnd. OguH U3 rmaBHbIX $akTopoB oOpa3opa-
HHS COMBI B MTOYBE MPH TPETbEH NPOMbIBKE, MO-BHAHUMOMY, TaK-
XKe caelyeT CBA3aTh C 3TUM OOCTOSITEILCTBOM.

UHTepecHkle JaHHBIE MOJYYEHBI IO HHT € HC U B H O C
TH BbHUl€eTadYyuUBaHUA coNeBB X Macc. Ilo
CPABHEHHIO C MPEABIAYIIVM BapHaHTOM 3[ECh IPU IPOMBIBKE
HAMHOTO YCKOPWICS IPOLIECC BBIILETIAYMBaHUA COled (mpumep-
Ho Ha 0,8% mo wioTHOMy octatKy U 0,6% 110 XJI0pYy) U 3HAYHU-
TENIbHO CIVIAJAWIICA XapaKTep IOCIIeIOBATENIbHOCTH BBIIIETAYH-
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BaHus (puc. 7 6). B naHHOM BapHaHTE ONBITA KOTHYECTBO BbI-
MBITBIX COJIEM MpU KaxXAOH TNOC/IEdyWEd NOPOMBIBKE B
BEPXHEM TIOJIyMETPOBOM CJIO€ MOCTEMEHHO YMEHbLIAIOCh (pHC.
7 6), a BO BTOPOM MOJIYMETPOBOM CIIO€, Ha060pOT, YBEIHYUBA-
JIOCh KaK IO IUIOTHOMY OCTaTKy, Tak M MO XJIOpPY, YTO BIIOJIHE
3aKOHOMEPHO.

XapakTepHO, YTO €CIIU U3 BEPXHETO IOIYMETPOBOTO CIOS
OIHOro reKTapa moyYssl 1 #’ BOMBI NPH MEPBOI NPOMBIBKE BbI-
wenaynsaeT 14,16 k2 no mwiotHoMy octatky U 8,30 ke mo xyo-
py, TO TIPH BTOpPOH U TpeThell MPOMBIBKAX 3Ta BEIMYMHA I1afa-
71a COOTBETCTBEHHO 10 7,54 u 8,27 k2 MO IUIOTHOMY OCTaTKy H
4,29 u 2,09 k2 no xsopy. Uit BTOpPOro TMOIYMETPOBOTO CJIOS
3TH BEJIAYHHBI COOTBETCTBEHHO coctaBuna: 2,41; 0,54; 13,05
Kr/ra no miuotHoMmy octatky u 1,01; 0,49; 5,53 ke/za no xnopy.
[MpuBeneHHbIE JaHHBIE TOBOPAT O TOM, YTO €CIIH TNEPBHIE MPO-
MBIBAHHE HOPMBI CMOCOOCTBOBAIM BBIMBIBAHHIO COJIEH U3 I10-
BCPXHOCTHBIX TOPU3OHTOB, TO MOCIENYIONIME HOPMbI TIOABEPIIIN
paccoyieHUI0 IJIaBHbIM O0Opa3oM HWXHHE CJIOW rousbl. Ha BbI-
wenayruBanie 1 m cosei morpebGoBaoch BOABI 10 TUIOTHOMY
octatky 45,3 m’/2a, no xnopy - 104,3 m'/ea.

Hnst onpecHeHus TMOYBbI [JO TOpPOra TOKCHYHOCTH B 3TOM
BapuaTe noTpeGoBaioch npuMenenune 14,1 teic.m’/2a poMBIB-
10if Bofpl. DTO, MOXanyd, HaUMEHbINIAs HOPMa MPOMBIBKH cpe-
AW BCeX MCITBITAHHBIX HaMM IIPH MPOHU3BOACTBEHHOM OITBITE Ba-
puanros. Hegoctatok Bojbl 31ech KoMIeHcupyercs Oosree ak-
THBHBIM BO3JEHCTBHEM IPUMCHSEMbIX MENHOPAHTOB HAa arpo-
¢pu3MUecKue CBOMCTB MOYBBI, B YaCTHOCTU Ha (PUIbTPALIHOH-
Hyl0 cc cnocoOHoCTh. ITomyyeHHble QaHHbIE MMOKA3alH, 4YTO B
XapakTepH3yeMOM BapHaHTe (WIbTPALIMOHHAS CIIOCOOHOCTH
noys ysenuumnace 9,5 g0 38,0 cu’ (B teuenme 10 MuHyT) B
cnoe 0-25 cm v 10,6 go 28,2 car’ B cioe 25-50 cu.

IonoxwurensHoe LeicTBUE NPUMEHAEMBIX O3 THIICAa U Ha-
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BO3a NMPH IPOMBIBKE OTPA3UIOCh TAKXKe Ha IOBBILIEHUH II P O
M3BOAUTENDbHOCTH IIO Y B. JJaHHbIE, OTyYEHHbIE
B BEreTAaIMOHHBIX OMbBITaX, MOKA3WIM, YTO yPOXKAUHOCTH XJIOM-
yaTHHKa coctaBuia 8,83 2 Ha cocyn B yciioBuX Oe3 ynobpeHwuit
in 18,16 2 ¢ mpuMeHeHUeM yaoOpeHus. AHAJIOTMYHbIE JaHHBIE
1I0JIy4EHBl MO I'OPOXY KOPMOBOMY. YpOXal 3eleHOU Macchl
9TOI KyNBTYpHI C KaXIOTO COCyaa CocTaBHi 32,33 2 B yCJOBH-
sx 6e3 ymobpenmit 129,01 2 ¢ mpumeHeHHEM ynOOpeHUs, 4TO
0Ka3aJIoCh HaMHOTO OOIbIlie, YeM B TPEdbIIyIIHX BapUaHTax.
Kak B IpedbUIylMX BapHaHTax, TaK M 37ech, obpaulaeT Ha ce-
6st BHUMaHUe TOT (PaKT, YTO [MOYBBI, IPOMBIThIE Ha (POHE MPH-
MEHCHMS XHUMUUYECKHUX METHOPAHTOB, JOBOJIBHO OT3BIBYMBBHI K
y10OpeHHsIM, YTO, OUYEBHIHO, CBSI3aHO C BbIMBIBAHUEM H3 IMOYB
IIpH TIPOMBIBKE Hapsidy C BpPEOHBIMU COJMSMH U TUTATEIbHBIX
BIEMEHTOB. DTO BUIHO W3 JAHHBIX IIOJIEBBIX ONbITOB B Kapa-
Oaxckoii ctenu. Puc, BeipallleHHBIN B TTONIEBbIX POU3BOICTBEH-
IbIX YCTOBHSIX, OBl ynoGpen u3 pacuera No Py K . u ypoxai
sepHa puca cocrasun 31,6 y/ea. Ypoxail ssuMeHs, MMOCESHHOTO
110CjIe pHca B IIOYBY ®TOrO BapuaHTa, coctaswl 24,4 y/za 1o
3epHy. Ilocne sUMEHS TMOYBBI BTOTO BapHaHTa UCTIONb30BATIMCH
1104 XJIOMYaTHUK, YPOXalHOCTh KOTOPOrO MO XIIOMKY-ChIPILY
Jocrumia 23,6 y/za.

IIpoMbIBKA MOYB ¢ BHECEHHEM
20 m/z2a runca u 40 m/2a HaBo3a

ITpu mpoMBIBKE C COBMECTHBIM IpuMeHeHueM 20 m/ea rur-
ca 1 40 m/za HaBO3a CONM MOABEPralMCh JOBOJIBHO OBICTPOMY
BbIMbIBaHMI0. TlepBoil mpombiBKON (4000 M/2a) mouBwl Gbuiu
paccorneHsl Ha rybuHy okono Metpa (puc. 6 B). B pesynprare
3HaueHue cynsgar-uoHa B cioe 0-0,5 M yMEHbLIIUNOCH B TpU
pasa. Pe3koe yBelM4YeHHE COAEpXKaHMS STOTO KOMIIOHEHTA B
MOCIEAYIOUIMX TOPU30HTaX MOYBBI CBHUETEILCTBYET 00 OXBare
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MPOMBIBKOH JOBOJILHO GOJIbLION [TyOUHBI MOYBOrpyHTA. bananc
KaIbUMs B JBYXMETPOBOM TOJIIlle MOYBBI OKasalcd OTpULa-
tenbHbiM. ClleoBaTenbHO, U3 Ha3BaHHOW TOJILM [TOYBOIPYHTA
NpH MepBOil MPOMBIBKE MOJABEPraics BBIMBIBAHUIO HE TOJILKO
KaJIbUHAI caMOM ITOYBBI, HO M KaJIbL{HHA U3 BHECECHHOIO I'UIICA.

Bcee 310, Kak B OTHOLIEHUH mmosegeHus SO 4 TaK H Ca, no-
BUAMMOMY, MOXHO OOBIACHUTH 3HAUUTETIBHOH XJIOPHUIHOCTBIO
MOYBOTPYHTA [0 MPOMBIBKH, YTO, KaK H3BECTHO, CIIOCOOCTBYET
MOBBIIICHUIO PACTBOPUMOCTH THIICA U OBICTPOMY BBLIMBIBAHMIO
€ro IpH IPOMBIBKE.

ITepBast mMpombIBKa OKa3ana 6osblIoe BO3IEHCTBHE U Ha Ile-
peMeleHde OCTATBHBIX KOMIIOHEHTOB COJIEeBbIX Macc (Tabi.
24). B sror oTHowenuu uHTepecHo moseneHue HCO,-nowa,
coflepXaHHe KOTOPOro [OBOJIBHO pPE3KO IOBBICWIOCH B IIO-
BEpXHOCTHBIX TOPU3OHTaX, B pe3yabTaTe uero oOpa3oBaics
CO,-HMOH, YTO CKOpee BCero BLI3BAHO PE3KMM BBIMbIBAHUEM
BHECEHHOTO B I[IOYBY THICa W OTCYTCTBHEM €ro B IIO-
BEPXHOCTHBIX ropu3oHTax (T1abm. 25).

OTMeueHHbIe SBIEHHS OHOBPEMEHHO CIIOCOOCTBOBAIM OO-
Pa30BaHUIO B 3THX TOPHU3OHTAX MOYBBI COJIEH OMKapOOHATOB U
KapOOHATOB HATpHs, a TaKXe JBYYIICKHCIIOrO Marnus. Xapak-
TEPHO, YTO B [MOBEPXHOCTHBIX TOPU3OHTAX IOYBHI B 3aMETHOM
KonuyecTBe 00pazoBayicsl cepHOKHCIbIH Hatpuil. Conu Xxe XJo-
PUCTBIX COEJUHEHUH, OCOOEHHO XJIOPUCTOrO MarHus U
KJIbLUs, BBIMBUTUCH MOJTHOCTHIO HE TOJIBKO M3 MOBEPXHOCTHBIX
IOPU30HTOB, HO W -M3 BCero mnpocuwisd 1noysorpyHra. JoBojabHO
PC3KOMY BBILIEIAUYHBAHUIO TOJBEPICS XJIOPHCTHIM HATpUH, cO-
JIcpXaHUe KOTOPOro 3HAYHTEIBHO YMEHBLIWIOCH IO BCEH TON-
1€ UCCAeNOBAaHHOM rIyOMHBI rovyBorpyHTa (Tabm. 25).

Bropas mpombieka (4000+4000 m'/2a) npopmonxara mnpo-
1IECC PACCOJICHHs B BEPXHEM METPOBOM CJIO€ MOYBHI (pHC. 6 B),
a Tpetbs (4000+4000+4000 »’/2a) ewe Gonbie COKpaTHiIa co-
Jgecopepxanue B npogwie nmoussl (puc. 6 B). SIBHOe paccorne-
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HHe NMPOU30LUIO yXe Mo Bced NyOuHe Moussl. B LiesoM B ABYX-
METPOBOM CJIO€ 3amachl COJIeH [Mocje BTOPOH IPOMBIBKH
YMEHBIIWINCH Ha 138 m/za o mnoTHOMY octatKy U Ha 50 m/za
1o xnopy. OnHaKo BBICOKOE COAEpXKAHUE OCTaBIIUXCS IOCHE
TIPOMBIBKM CONEH MO TUTOTHOMY OCTAaTKy W APYMMX CONEBBIX
KOMIIOHEHTOB, TakuX Kak Na + K, He maeT oCHOBaHHS CUHTATh
[IOYBY IIPOMBITOH, BITOJIHE OIpecHEHHOMU. Ilooxenue ociox-
HSAETCS elle U TeM, YTO XOTs IPU TPEThei MPOMBIBKE COAEpXKa-
aue HCO, 1 CO,-HOHOB HEMHOTO YMEHBLIMIOCh, OHAKO COX-
paHuBIIIEECs KOJIMYECTBO MX OKa3aJloCh HACTOJIBKO OOIBIIMM,
4TO MPOJOJIXAIO OCTaBaThCA BPEAHBIM VIS Pa3BUTHUS KYJIBTYP-
HbIX pacTeHuid. bonpmoe 3HayeHue cynbgaT, U KalbLUH-HO-
HOB, MO-BHUIHUMOMY, CJeAyeT CUMTATh IMOJIOXUTEIbHBIM (PaKTO-
poM ais XU3HU pacteHuid. [IpeobnamaHue 3THX KOMIIOHEHTOB
nociie TpeTheil MPOMBIBKH CIIOCOOCTBOBATIO YBETUUEHUIO COEp-
JKaHUS B MOYBE CEPHOKHUCIIONO HATpus. BenuunHa aT0ii conu B
cinoe 0-1 m B cpegHem cocrapmdana 0,46%, win 66 m/ea, a B
crnoe 1-2 m - 3HayuTensHo Menbine - 0,29%, win 41,6 m/za.
Kak BuHO, U3 npencraBieHHbIX AaHHBIX (Tabi. 25), conep-
XXaHHe CEPHOKMCIOBOIO HaTpUs IPHU TPETheH NMPOMbIBKE 3HAYHU-
TEJIBHO YBEIIMYMBATIOCH, YTO CBSI3aHO C IOYTH IOJIHBIM BbIMBI-
BaHHUEM XJIOPHUCTOrO HaTpust U 0Opa30BaHHEM BTOPUYHBIX CONEH
Na2SO o
INosBneHne B MOBEPXHOCTHOM FOPHM30HTE CEPHOKHUCIIOTO
MarHus ¥ OCOOEHHO CEPHOKHUCJIOrO KallbIUsl CIIOCOOCTBOBAIO
HeWTpanmu3zauuu 6ukapboHaTa HATpus.
NHTEHCHBHOCTD BbhlIeJaYHBaAaHUA C
0JeBBIX MaC CI0Ka3ala, YTO XOTA B 3TOM BapUaHTe Ipo-
1lecc COJEOTHaYl B HEKOTOPOU CTEMEHH OTCTAaeT OT MpPEAbIay-
ILIEr0 BapMaHTa, XO[ €ro IMOCJIEeNOBaTEeIbHOTO M3MEHEHUs TIpH
KaXI0W MPOMBIBKE OKa3bIBA€TCd IMOYTH TaKuM Xe (puc. 7 B).
Ha BeuuenauuBanue 1 m comell M3 BEpPXHENO0 METPOBOIO

cinost Geuto u3pacxomoBano 130,5 m'/za Bopel. 1 M’ BOmBI B
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CpelHeM BblLIEJAauYMBAT U3 METPOBOIO CJ10s1 MOYBHL 7,7 k2/ea co-
neit. Ha onpecHeHne METpPOBOIrO Ciios IMOYBBI [0 IIOpPOra TOK-
CHUYHOCTHM B JIaHHOM BapHaHTe NOTPeb6OBAIOCH AOIOIHUTEIILHO
5 Thic. M'/2a BOIBI, HEOOXOMUMON JUTS BHILICIAYUBAHUA TAKOH
BPENHO COJIM, KaK CEpHOKMCIBIN HaTpuii, peoliajanoiuuil B
OOJIBIIMHCTBE CIIy4aeB B MOYBE IOCIIE IIPOMBIBKH.

H3meHeHne PU3NKO-XUMHYECKMX CBOMCTB NO4YBBI. B MeT-
POBOM CJIO€ TOYBBI 3aMETHO BO3PACTATIO COAEpX)aHUE KapOoHa-
ToB (Ha 1-3%) u runca (B 2-3 pasa), 4YTO MPUBEJIO K JIydLIEMY
COYETAHHIO COCTaBAa [TOYBEHHO-TIONIOMIAIOLIETO KOMILIEKCA, T.€.
3HAYUTEIbHOMY YBEJIMYEHHIO CONEPXKaHMs MOIVIOUIEHHOTO
KJIbIMsE U PE3KOMY YMEHBLICHHIO IIOIVIOLIEHHBIX KaTHOHOB
marHus ¥ Hatpus (Tabn. 26). 3pech ocofoe BHUMaHHME Cledy-
er oOpaTUTh Ha M3MEHEHHE COJEpXaHHs IOMIOLIEHHOIO HaT-
pusi. Ero BenmuuMHa B BEPXHUX ABYX I'OPHU3OHTaX yMEHBIIMIIACh
¢ 14 no 1,6-2,0%, oT cyMMbl HOIVIOLIEHHBIX KaTHOHOB, T.€. 3TH
FOPH30HTBI TIOYBBI MOJHOCTBI OCBOOOMMIMCH OT COJIOHLEBA-
tTocTH. 3aMeTHO M3MeHWTHCh mokasatenu pH- cpeunst (Ha 0,3-
0,4) u obmeit wenounoctu (¢ 0,029 no 0,012%) B cTopoHy
HelTpan3auuud nouspl (Tabn. 26). JaHHBIE, MONYyYEHHBIE BO
MHOIMX HAalUMX OMbITaX B Pa3HBIX MaccuBax AsepOaiiaxaHna,
J1210T HaM OCHOBaHHE He cornacuthcs ¢ BbiBogamu R.1.Olsen,
R.F.Hensler, O.1.Attes (1970) o ToM, 4YTO BHeCeHHE HaBO3a Ha
pone CaCO, nu MgCO, B aHaspOOHBIX ycroBusX capuraet pH-
Cpelbl B CTOPOHY 1LENOYHOM peakluu.

HimeHenue arpodusnuecKux cBoiictB rnousbl. HauGonee
XapaKTepHble JaHHbIE IOIY4YEHBI [0 H3MEHEHHI0 MHKpoarpe-
TATHOIO COCTaBa M KO3(UIMEHTa AUCIEPCHOCTH MouBbl. Ko-
JIMYeCTBO CTPyKTypoobpasyromux yactull (6omee 0,01 mum) 3Ha-
YUTEAbHO YBETWUYWIOCH, a (PU3UYECKOU INIMHBI U WIHCTOH
¢pakiM1, Ha06OPOT, 3aMETHO YMEHBIIWIOCH (Tabi. 27).

YMenbllienue KoaggUiKeHTa IUCIIEPCHOCTH IOYB B CJIOE
0-1 m cocraBuno 18%, 4to B CBOIO OdYepeds OTPAa3WIOCh Ha
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BOJIHBIX CBOMCTBaxX MOYBbl. BOXOMpOHUIIaEMOCTh MOYBbI YBEIIHU-
ypnace 6omnee yem B 30 pas. 3a mects 4acoB MpoduiIbTPOBa-
jaoce 148 mm BOOpl, M3 HUX 32 mepBblid yac - 103 mm, win
69,2% ot o61ero KonuyecTsa MpouIbTpoBaBLIelcs Bopl. B
TeueHde nepsbix 10 MuH npocunstpoBanocs 88 mm (59,5%).
CpenHas CKOpOCTb BOAOIpOHMIaeMocTH coctaBwia 0,4111
MM/MUH, a YCTAaHOBHBIIA’ACA CKOPOCTb BOHIONPOHHIIAEMOCTH -
0,1500 mm/Mmun.

IIpoussoanTensHOCTH MOUBBI. 371€Ch B yCIOBUSX 6e3 mpu-
MEHEHHUs YRoOpEHUI ypoXaiHOCTb 3eJI€HOH MacChl ropoxa Kop-
MoBoro foctumia 34,71 2 Ha cocyn, a ypoxail XJIOMmJaTHUKA -
7,97 2 Ha cocya. TIpumeHenue yno6peHuii pe3ko MOBBICHIO BbI-
XOI TMPOAYKUMH pacTeHuid. Tak, 110 3eJIeHOH Macce ropoxa
KopMoBOro oH cocrasun 132,11 2, a no xnonyarHuky - 17,60
I Ha COCYA.

B 1oneBbIX MPOHM3BOACTBEHHBIX YCTIOBUSX ypOXail puca 1o
3€pHy COCTaBWI 23,2 y/2a. AHaJIOTMYHbBIE PE3Yy/IbTaThl MOMyYe-
HbI 110 ypOXaKw SUMEHdA, KOJIMYECTBO 3epHa KOTOporo ¢ 1 ea
coctaBwio 24,5 y. Bonbuoil ypoxait MojayyeH W Mo XJormyar-
HHKY. XJonka-cbipia ¢ 1 ea 6su10 1onyyeHo 25,6 y/ea.

Takum 06pasom, COBMECTHOE NMpPUMEHEHHEe I'WIica U HaBo3a
TP TIPOMBIBKE OKAa3blBAETCs [IOBOJIBHO 3(heKTUBHBIM TIplie-
MOM HE TOJIBKO /1 OBICTPOro yualeHHusl Coseld U3 MOYBBI C HU3-
KOH coleoTaadyel, HO M Juli PE3KOro YiyqileHUs (OU3UKO-XH-
MHYECKMX W arpopu3u4ecKuX CBONCTB U HAWITYYLIEH NMPOU3BO-
AUTEIBHOCTH NOYBEL Tpu 8TOM CaMbIM JIydIllMM OKa3alics CIIo-
co0 MPOMBIBKH C ONTUMAIBHOH A030M rumnca 15 m/za u HaBo3a
40 m/ea. v
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I'/TABA VII

ITPOMBIBKA IIOYB C
IMPUMEHEHUEM CEPHOM KWCIOTBI

Texuuveckas cepHas KWCIIOTa, IPOU3BOAMMasd B 6OIbIIOM
KOMYECTBE B BUIE O0TX010B CyMrailbITCKMM 3aBOJIOM CHHTETH-
4eCKOro Kaydyka U ['fHAXWHCKMM aJTIOMUHHEBBIM 3aBOAOM HE
HAlUTa elle LIMPOKOro MPUMEHEHHA B HAapPOJHOM XO3AMCTBE
Asep6aiixaHa. Y4uuTsiBasg JEIICBU3HY €e, a TaKxe crnocoO-
HOCTb CHJIBHO PacTBOPATb CONH, Mbl COYWIH HYXHBIM IPOBECTH
MHPOKHE UCIBITAHUs 5(PEHEKTUBHOCTH CEPHOM KUCIIOTBI IJId
YCKOpPEHHs Ipolecca NPOMBIBKHM 3aCOJIEHHBIX TI0YB C HHM3KOM
coneotaavyeil. Kpome TOro, oCHoBaHMEM VIl LIMPOKOro 9KCre-
PUMEHTHPOBAHUS C CEPHOW KHCIOTOH TIpPU IPOMBIBKE ITOYB
MOCITyXuila HageX/1a Ha TO, YTO CEpHad KHUC/I0Ta O CPaBHEHHIO
C runcoM (UMEKIUM Clabylo pacTBOPUMOCTb B LIEJOYHOM
cpeae u criocoOHOCT B HPUCYTCTBHUU KapOOHATOB KajiblMA
IPUOCTAHABIMBATH NMPOLIECC PACTBOPEHHS MyTeM OOpa3oBaHHA
Ha CBOEH IMOBEPXHOCTH KPUCTAUIOB 3alIUTHOH IUIEHKH), OKa-
Xercs Ooliee aKTUBHBIM PEAreHTOM B IIpoHEcCe KOAryIsiuudu U
arperMpoBaHusl KOUIOUAHOH paKuuu, B PEryIMpPOBaHUN COOT-
HOIIEHUS ILEJIOYHBIX M LIEIOYHO3EMEIbHBIX KaTHOHOB B I04-
BEHHOM PacTBOpE, CO3AAHUM MOMOXHUTEIBHOIO aHTarOHU3Ma CO-
7ed W MOBbIUEHHH 3(PGPEKTUBHOCTH IIPOMBIBKH 3aCOTIEHHBIX
NOYB C HU3KOH COJIEOTHAYEH.

[IpuHUMN BO3REUCTBUA CEPHOU KHCIOTHl Ha IOBbILIEHHE
3¢peKTUBHOCTH 3aCOJIEHHBIX II0YB B KapOOHATHOM Cpefie MoY-
TH TaKOH Xe, Kak y runca. OTnuyne 3aKioyaeTcs JIMIWb B TOM,
YTO MPH NPUMEHEHUH CEPHOM KHUCIIOTHI B KapOOHATHOM IMOYBE
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obpasyercs csexuii runc (H,SO,+CaCO,%CaS0O,+HCO,),
pPacTBOPMMOCTb KOTOpOro 6osee BBHICOKad, YeM y OOMOIOTOro
M BHECCHHOIO B [TOYBY [HIICA.

IIpnMmenenne cepHOM KHCIOTBI B CEIIBCKOM XO3HCTBE B
YaCTHOCTH, NPH MEJIMOPALUM NMOYB, He ABideTcd HOBBIM. OHO
npempraranocs  eme  K.K.Tempoiimem (1922, 1930),
A.V.Sigmond (1922, 1932), H.H.llpsuumnukoBeiM (1924),
W.H.AntunosemM-KaparaessiM  (1937) mns  pacconoHneBaHust
conoHIOB. OHAaKO 9KCIEPUMEHTHl C MPUMEHEHHEM CepHOM
KHCJIOTBI JUISl YCKOPEHHUs TPOMBIBKY 3aCOJICHHBIX [OYB Hadald
IPOBOAUTHCA JIMLIb B nociaeanue roasl. Hupokue onbiTe ¢ co-
JAOBO3aCOTTHEHHBIMU  TI0YBaMHU IipoBojmwnuchk B I'pysun
B.M.YUxuxkBumsmwin (1971), HW.boukan (1971) B Benrpum,
IT.9anukum (1971) B CIIA. TpumeHeHue cepHOM KUCIIOTHI B
AsepbaiifikaHe B LeldX MOBBILLEHHS 9(pEKTUBHOCTH TPOMBIB-
KM TAXKEIO IIMHHUCTBIX, 3aCOJICHHBIX HEUTPaJIbHBIMH  COJISIMU
110YB BIIepBbIe ObUIO OcywiecTBiIeHO B 1964-1965 rr. K.I'.Teii-
mypoBeiM (1969) u B 1966 r. mox HamUM pPYKOBOACTBOM
M.C.Mamepnosoim (1969). C 1967 r. Mpl npoBoaunu 3Ty pabo-
Ty YXe B IPOM3BOJACTBCHHBIX YCIOBHMSAX M TaKuM oOpazoM: Ti-
XeJIble 110 MEXaHUYECKOMY COCTaBy MOYBBI C CYNbGaTHO-XJIO-
PHIHO-HATPUEBBIM UIIH XJIOPUIHO-CYIIb(PATHO-HATPHEBBIM 3aCO-
JIeHHeM Tiepe]] POMBIBKOM HachlLAIMCh MPUHATON 10306 cep-
HOIi KHCJIOTBHI, @ 3aTeM [pOMbIBaInCh BOuou. Ilpunsarad nosa
CEpPHOM KHCIOTHl BHOCWIACH B MOUBY IIPH MNOfaye nepBou HOp-
Mol (4000 m’/2a) mpoMbIBHOM BOmbL. MCHBITBIBATH TPH A03bI
cepHoil kucaotsl - 10, 20 u 30 m/2a u3 KOTOPHIX MOTYYEHbI CO-
orBercTBeHHO 0,4-0,8 m 1,2%-Hble pacTBOPBI.

[TpombiBKa nous ¢ BHecenueM 10 m/ea cepHOH KHMCIOTHI

ITo4BHI OMBITHOTO yYacTKa [0 MPOMBIBKU OBUIH CHIIBHO 3a-
conennl. CoepxaHue INIOTHOrO OCTaTKa B Npoguie 3TUX MOYR
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Inybuna, cm

Inybuna, cm

Ity6una, cm

npeseimano 3%
(puc. 8 a, Tabi.
28). Tlocne mnopa-
YU BTOPOU HOPMBI
BOIBI* TOYBBI MOM-
BEpIJIUCH CHJIBHO-
My PacCOJICHHIO.
Ilpnuem paccone-
HHEM OKa3zaics oX-
BaueHa Bcd HcClle-
oyemasi OBYXMeT-
poBas Tonma (puc.
8 a). Cpenuss Be-
JUYMHA BBIIIETIO-
YEeHHbIX u3

Puc. 8. Xapax-
mep eblyenauusa-
HuA conei npu npo-
Mbl6KEe C npumene-
HueM CepHOIl Kuc-
aomei: a - 10 m/fza
cepnoii kucaomei; 6
- 20 m/2a cepnoit
Kucaomot; & - 30
m/z2a cepHoll Kucao-
meot. Ocmansuote
0603HaUEeHUA  KaK
Ha puc.2.

* O6pasibl NepBOM NPOMBLIBKW 34€Ch U B BAPUAHTE NPOMbIBKM C

BHeceHunemM 20 1/ra cepHOW KUCNOTbl NOTEPSHbI.
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BEPXHEro IMOJIYMETPOBOrO CJIOS TIIOYBBl COJNEM COCTaBWiIa
1,388%, wnu 89% m/ea, no miotHoMmy octatky u 0,66%, win
44 m/ea, o xmopy.

XapakTepHO, YTO NOCIIOWHOE BHIMBIBAHHE COJIEI BO BTOPOM
METPOBOM CJI0€ MPOMCXOAMIO PaBHOMEPHO. 3arachl CONEBBIX
Macc KaXIOr0 TOpPH30HTa YMEHBUIWINCH IOYTH HANOJOBUHY
(puc. 8 a). Obuiee KOIMYECTBO BBIMBITBIX COJIEH BO BTOPOM
METPOBOM Cl10€ HecKOonbKO mnpesbimraer (Ha 0,4%, wnn Ha 10
m/ea) TaKoBble B BEPXHEM METPOBOM CJIO€ MOYBBI, UTO, [O-BU-
AVMOMY, BbI3BAHO HEKOTOPOH JIErKOCTHIO MEXaHMYECKOro coc-
TaBa 3TOrO CJIOA.

Ob6pamator Ha ce6s BHUMaHHE JaHHBIC MO CYysibgaT-HOHY,
KOJIMYECTBO KOTOPOrO B IIOBEPXHOCTHOM CJIO€ [MOYBBl HE
TONBKO HE YMEHBLIMIOCh, a, HAaoOOpOT, Pe3KO YBEIHMYWIOCH
(6onee uem B 4,5 paza), YTO B YCIIOBUSX BHECEHUS B MOUBY cep-
HOHM KUCJIOTHI SIBIIIETCA BIOJIHE ecTecTBeHHBIM. OOHAKO cofep-
XaHHE TOr0 KOMIIOHEHTA B MOAIIaXOTHOM U MOCJIEAYIIMX Io-
PH30HTaxX JOBOJIBHO 3aMETHO YMEHBIIHJIOCh.

Xon uzmeHenus copepxanHus Ca-HOHa OKazajucs MOYTH Ta-
KHM Xe, KaK 1o cynbar-uoHy (tabin. 28). JoBonbsHo Oomblioe
pacconenue otMeuanoch o Na + K. Peskoe BblienaunBaHue
®TUX KOMIIOHEHTOB IIPOM30ILIO HE TONbKO B BEPXHHX, HO U B
HIZKHUX TOPU3OHTaX MOYBBI.

Yro xe Kacaercs oOlIel INEIOYHOCTH, TO 30ech Habmoxa-
nmach obparHas KaprTuHa. 3navenne HCO,-nona mpu Bropoii
IIPOMBIBKE YBEJIMYWIOCH BO BCEX TOPHU3OHTAX MCCIIEAOBAHHOM
Tommy nmoyssl. M xora mosenenue comepxkanui HCO,-noua
ObUTO HEOONBIIMM K HE AOCTHIVIO TOKCUYHOMN BETMYMHBI (TaOIl.
28), caM ¢haxT ObUT HEMPHUATEH TEM, YTO BHECEHUE CEPHOH KHC-
JIOTHL B MOYBY NPU HPOMBIBKE CIIOCOOCTBYeT 00pa30BaHHIO CO-
apl. OpgHAaKO JaHHBIE MO OTAENBHBIM COJISIM HAC YCIOKOWIH.
Kak BupHO u3 Tabm. 29, moBblilieHHe cofepXaHus oOwei Ie-
JIOYHOCTH CIIOCOOCTBOBAJIO HEKOTOPOMY YBEITHYEHHIO 3HAYEHHUSI
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JIMUIb  JUBYYITIEKMCIIOTO Kajlbilud B HpPO(MIe HCCIENOBaHHOM
tomud nousbl. CogepxaHUE CEPHOKUCIOrO Kajblids B TO-
BEPXHOCTHOM TOPH30HTE YBEJIMUYHIIOCH BABOE, 3aTO B IyOxXene-
XalIUX TOPU30HTAaX OH IOIBEPICH 3aMETHOMY BHIMBIBaHHUIO. TO
Ke MOXHO CKa3aTh H O CEPHOKHCIOM Maruuu (Tabsn. 29).

Cnenyer OTMETUTh, 4TO, HECMOTpPS Ha JOBOJIBHO 3HAYM-
TEJTLHOE YBEJIMYEHHE B MMOBEPXHOCTHOM TOPU3OHTE 3allacoB cep-
HOKHUCJIBIX COJIEH, B LIEJIOM B ABYXMETPOBOW TOJILUE MOYBBI MX
colepxaHue pesko cokpartunocs (Ha 37 m/ea CaSO,, 5 m/ea
MgSO, 1 59 m/ea Na,S0,). D10 yKkasbiBaeT Ha TO, YTO HpPU BTO-
pOH HPOMBIBKE BBHIMBIBAHMIO MOABEPIVINCH HE TOJIBKO CEPHOKHUC-
nble conu (IIaBHBIM 06pa3oM IMIIC) caMOM TOYBBbI, HO U COJIH,
0Opa3oBaHHBIE B PE3yNIbTaTe BHECEHHs B MOUBY CEPHOM KHCIIOTBL.

O6pamtalor Ha cebif BHUMAaHUE AAHHBIE [0 XJIOPHCTOMY
HaTpHoo. B NMOBEpXHOCTHOM rOPH3OHTE COfEpXKaHHUE dTOM COMU
yMeHbuunoch 6onee yem B 9 pas (¢ 2,389 no 0,249%). Unten-
CHBHOMY BBHIILIE/IAYMBAHUIO OH TOIABEPrajics IO BCel TOILE
noysorpyHra (tabn. 29). [loctaTo4HO cKa3aTh, YTO 3amackl €ro
YMEHBUIWINCh Ha 212 m/ea B mepBoM M Ha 208 m/2a BO BTO-
pPOM METPOBBIX ClOAX TMoyBorpyHra. CiiefoBaTe/NbHO, [IABHYIO
MacCy BBILIENOYEHHBIX COJIEH COCTABWI XJIOPUCTHIH HaTpHM.
Kpome Toro, u3 JByXMeTpOBO#l TONIIHM IMOYBOTPYHTa OBLIO BbI-
MbITO 516 m/za nerkopacTBopuMsix conel. Ilpu aToM cpaBHH-
TebHO Gonbiias cymMma coneil (281 m/za) ynaneHa u3 BTOpOro
METPOBOIO CIIOH.

IpuBeyernsre HUQPH CBULECTENBCTBYIOT O OONbiIoNn 3¢h-
(eKTHUBHOCTH MPUMEHEHHs] CEpHOU KHCIOTH B mose 10 m/ea
[IpH TIPOMBIBKE 3aCOJIEHHBIX ITOYB C HU3KOH coneotnadeit. On-
HAKO HE3HAYMTEJIbHOE MOSMBIEHHE COJBl Ha JOBOJIBHO OOIBIIOH
rybune nousorpyHTta (175-200 cm) 3acraBnser Hac HE TOpO-
IMUTHCA ¢ BbiBOJdaMH. Hanmumne comsl MOXHO ObUTO GBI OLEHUTD
KaK ClydaliHOE siBJIEHHE, €Cd Obl HE pe3ybTaThl IMOCIENYIO-
el TIPOMBIBKY.
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IIpumenenne ouepenHol, TpeTbe HOPMBI IIPOMBIBHON BO-
Ibl HE TOJBKO HE 3aKpEemnwio MOJyYyeHHYI 3(eKTUBHOCTD
CepHOU KHCIIOTHI B YIIyOJIEHHM paccojeHus IOYBbI, a, Haobo-
pOT, croco6CTBOBANIO 3HAYUTENBHOMY YBEJTUYCHUIO COTIECOIED-
KaHud B IOBEPXHOCTHOM [MOJIYMETPOBOM cJioe Mo4BbL. [Ipu
BTOM pe3KOoe TOBBIIIEHUE COAEpXKaHUS OTMEYAIOCh B BEPXHEM
(25 cm) cnoe TOYBHI, Ijie KOMWYECTBO IUIOTHOIO OCTaTKa, IO
HaHHBIM puc. 9 a (cocTaBleH MO CPENHUM JAHHBIM OIILITOB B
AEBIATHKPATHOH IOBTOPHOCTH), YBEJIMYUBAIOCH Oosee 4eM Ha
0,5% (16 m/za), a conepxanue xnopa - Ha 0,286% (6 m/ea).
CogepkaHue IUIOTHOrO OcTaTKa B IIyGxKelexaliux ropu3oHTax
3HAUUTENIbHO YMEHbIIWIoch. IIpu ®TOM pacconeHue mid crios
0,5-1,0 M coctaBuno 1,3%, a a1 BTOPOro METPOBOrO ClIOd -
0,3%.

KonuyecTBo cynbatoB M Kadblusi MPOAOIKATO YBEIHYH-
BaTbCcid B TOBEPXHOCTHOM (25 c¢m) cnoe mousel ¢ 0,587 u
0,073% no 0,784 u 0,209%, 4yTtO, MO-BUIUMOMY, BbI3BAHO CO-
neobpasyromuM AeicTeueM cepHol kucnoTel. Copepxanue Has-
BaHHBIX KOMIOHEHTOB A0 ©iybunn 150 cM 3HAYWTENbHO
YMEHBIIMIIOCH, a B crnoe 150-175 cm 3aMeTHO MOBBLICHIIOCH.

Pe3koe pacconeHue mo4sbl OTMe4anioch Takxe no Mg u Na
+ K. Copepxanue ux B ABYXMETPOBOU TOJIIE MOYBHI B Cpel-
HeM yMeHbpLIoch cootBeTcTBeHHO Ha 0,008% u 0,176%.

[TpumeuarenbHbI JaHHBIE 110 HCO3 U CO3 . Eciu Benmun-
Ha OO0ILIeH IIeTIOYHOCTH B BEPXHEM (25 cm) ciioe yMeHbHIMIach
BOBOE, TO B DIyOXengeXallluX TOPHU3OHTaX TIOYBBI - HECY-
utectBeHHo. UTo Xe KacaeTcs CO3, TO OOHapyXuBajgach siBHas
TEHACHLUS H TOJMBKO K MOBBICHMIO €r0 COAEpXaHMsd, HO U K
HOSBJICHUIO €r0 B Psiie TOPU3OHTOB MOYBHI (Tabn. 28). Bee ato
CrocoOCTBOBAIO 00pa30BaHHMIO B Ha3BaHHBIX FOPW30HTAX HOP-
MaTbHBIX KapOOHATOB M MOABIICHHIO B MOYBE ABYYIVIEKHCIOTO
Maruus u 6ukap6bonara Hatpud (Tabn .28). Y3 nannpix tabn. 28
CTAHOBUTCA BIIOJIHE OYECBHUIHBIM, YTO OTMEUEHHOE SIBJICHUE BbI3-
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BAHO PE3KMM BBIILEJIAYMBAHHEM M3 IIOUBBl CEPHOKUCIBIX COJNEH
u npexue Bcero CaSO, 1 MgSO,. ConepxaHne Xe CepHOKHUC-
JIOTO HaTpus yMeHbIUMIoch Gonee 4eM Bapoe. OmHako B IO-
BEPXHOCTHOM ropusoHTe kKomuyectBo CaSO, u MgSO,, npo-
HOJIKaIo yBenuuyuBatbes (rurc - 6onee yem B Tpu paza). NaCl
B [OJIyTOPaMETPOBOW TONIIE BbIMBIBAJICS HOBOJIBHO 3HAYH-
TEJIBHO.

Takum 06pa3zoM, B pe3ysIbTaTe TPEThEil NPOMBIBKH, YYHTBI-
Basl 3HAUMTEJILHOE YBEJIMYEHHUE KOJIMYECTBA HEKOTOPHIX CONEH B
MOBEPXHOCTHOM TOPU3OHTE U IOSBIEHUE HOBBIX COJEH B LpY-
THX TOPU30HTaX BEPXHETO METPOBOTO CIIOS, U3 ITOUBBI OBUIO 10-
MOIHUTENBHO BBIHECEHO 124 m/ea coneil. Ha 35 m/ea
YMEHBIIWINCh 3arachkl COJel BO BTOPOM METPOBOM CJIO€ HOY-
Bbl. TakuM 0Opa3oM, MpU MPOMBIBKE U3 [JBYXMETPOBOM TONLIHU
nmoyBsl 66110 yaaneHo 675 m/ea coneit, B ToM 4ucne 463 m/ea
NaCI u 129 m/za NaSO,. Bee 310 yKasbizaeT Ha GonbLuyio at-
(pEeKTHBHOCTh XapaKTEPU3YeMOTo Crocoba mpoMbIBKU. OfHAKO
NocTeneHHoe yObIBaHHE MHTEHCUBHOCTH CONIEOTAAYH MPU Kax-
oM HOpME H XapakTep KaueCTBEHHOIO H3MEHEHHS COJIEBBIX
Macc (NOSIBTIEHHE HOBBIX COJIEH, TIpUYEeM BpEIHBIX, TaKMX Kak
NaCO,, NaHCO, u Mg (HCO,), npu tpertseil NPOMBIBKE NPy~
BOUUT K OOpPaTHOMY MHEHHIO.

MHTEHCHBHOCTSD BHI[ETAYUBAHUL C
OJleBB X MacC CO3Ia€T MOJHOE MpPEACTaBlIEHHE O Xa-
paKkTepe cOIeOTHAUN NPU KaXI0il MPOMBIBKE MMOYBHI (puc. 9a).
CpeuHue pacyeTsl aHAIU30B U3 IEBATH MIOBTOPHBIX 00pasloB
IpU KaXUOH MPOMBIBKE MOKA34IH, YTO €CIM BEIMYMHA BBILIE-
JayuBaHUd K MCXOOHOMY (OOIPOMBIBHOMY) 3daCOJIEHHIO ITOCTIE
BTOPOil TMPOMBIBKM COCTaBWia IO IUIOTHOMY OCTaTKy uis
BEPXHEro MoayMeTpoBoro cinos 54%, To mocne TpeThed mpo-
MBIBKH OHa CHH3Miacy 10 +11%. Ilo xnopy oTy mokasaTenn
COOTBETCTBEHHO cocTaBuwina 68 u +17%. [Ina BepxHero MeTpo-
BOTO CJIOSi XapaKTepusyembie Moka3atenu coctaswim 40 u
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+3,5% no mIoTHOMYy OCTaTKy, 56 U +7% 1o XJI0py.

Ha Brimienauusanue 1 m conei 1o ioTHOMY OCTaTKy pac-
xomoBanoch 97,6 m3/2a Bomel, a o xyopy - 218,2 m/ea. 1 m2
BOZBI BBIIIETAYNBAET U3 METPOBOIO CJIOA [TOYBBI COOTBETCTBEH-
HO 10,3 u 4,6 ke/ea coneit. Tlpu 3TOM NpuBIEKaeT BHUMAaHUE
XapakTep BhIILEIAYUBAHUS COJIEH IPU KaXIOH NpoMbIBKe. Bbl-
SBJIEHO, HallPUMEp, 4TO €CM 1 M’ BOMBI U3 METPOBOTO CJIOS
NOYBBL IIPH BTOPOH NpPOMBIBKE BbllIeaunBaeT 33,7 ke/ea 1O
IUIOTHOMY OCTaTKy M 16,2 k2/2a o XJ10py, TO NP TpeTbeil Mpo-
MBIBKE 3TO KOJIHYECTBO BOABI CHOCOOCTBYET HAKOIUICHHIO B Xa-
PaKTepU3yeMOoM cioe noushl coneil: 3,0 ke/ea Mo MIOTHOMY OC-
TaTKy U 2,1 k2/2a no xnopy.

M3 Bcero ckazaHHOIO, MO-BUAUMOMY, CIIEOYET BBIBOA O TOM,
4TO IIpPYU MPOMBIBKE MOYB C [IPUMEHEHUEM CEpPHOU KHMCIIOTBHI BO-
obue U B 4aCTHOCTH B 03¢ 10 m/2a Henbss OrpaHUUMBATLCH
ABYMsi-TpeMsl IIPOMBIBKaMH, MX Hallo TPOAOLKATh O TeX IOop,
1I0Ka HE BBIMOIOTCA BCE BTOPHYHBIE COJIM, OOpa3OBaHHbIE C BHE-
CEHHEM B MOYBY CEPHOM KHUCIIOTBI. DTO AaeT BO3MOXHOCTD YILyd-
ILUTh BOAHBIE CBOWCTBA IOYB MPH MPOMBIBKE C BHECEHUEM Cep-
HOH KHCITOTBI. Pe3yrnbrarhl 1abOpaTOPHBIX OMBITOB ITOKA3aIH YTO
(bunbTparys BOABI MIPH IPOMBIBKE IMOYBBI C BHECCHHEM CEPHOU
Kucnots B f103e 10 1/ra yBenuuusaetrca B cioe 0-25 cm ¢ 0,73

20 1,80 cm3/mun, a B coe 25-50 cm - ¢ 0,92 no 1,44 cy’/mumn.

ITpou3BOOUTENBHOCTD 1I0YB ITOKA3aia, YTO IIOYBBI, TPOMEI-
THIE C IIPUMEHEHUEM CEPHOM KHUCIOTHI B jo3e 10 m/ea, cro-
cOOCTBYIOT MOJIyYEHHIO C KaXIoro rektapa; puca - 18,7 y, g4-
MeHd - 15,5 u xnonvarHuKa -15,8 y. ITo cpaBHEHHIO ¢ IPOMBIB-
KOH TONBKO BOAO¥M ypoxXall puca MoBbICHICH Ha 12,5%, dume-
Hi - Ha 35% W xyonyaTHHKa - Ha 43%, 4yTO BechbMa ITOKa3a-
TEJIBHO.
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IIpoMbIBKa MOYB C
BHeceHHeM 20 m/za
CEPHOIl KUCJIOTBI

U3 pucynka 8 6 BUIHO,
4YTO A0 TPOMBIBKH B [IByX-
'METPOBO¥ TOINILE MOYBBI Gbl-
10 HakorueHo 585 m/ea co-
neit. IlepBasd nmpoMbIBKa CIIO-
cobCcTBOBANA 3HAYUTEIIBHOMY
pPAacCONIEHHI0 TOYBOrPYHTA.
IIpomeiBka BTOpOU HOPMOU
Bogsl  (4000+4000 m'/2a)
pacconuia I1o4YBbl MO BCEH
UCCIICAOBaHHOUN TOJIIIE MpO-
¢uns, OQHAKO CTENEHb BBI-
PaXEHHOCTH BTOrO SBICHUA
M0 CPaBHEHHIO C MpEeabIay-
MM BapuaHTOM ObUla Hec-
KobKO ocnabneHa (puc. 8).
Cpennuii BbIHOC COJIEd U3
METPOBOTO CJIOf I1OYBbI COC-
tasun 0,58% (95 m/ea) 1o

1ioTHoMy octatky u 0,44%

Puc. 9. Humencuenocmp
8bIYENAUUBAHUA COJlEll  npu
npoOMbléKe C NpUMEHEHUeM
cepnoili xkucaomyt: a - 10 m/za
ceproit kucaomui; 6 - 20 m/za
cepnoil kucaomoi; ¢ - 30 m/ea
cepnoil kucnomst. Ocmanvusie
0603HaueHUA KaK Ha puc. 5.
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(72 m/ea) no xnopy. BrilllenayuBaHue CONE U3 BTOPOTO MET-
pPOBOTO cj10st OKaszaloch eme MeHsie, T.e. 0,24% (3,5% m/2a)
no miotHoMy octatky u 0,08% (12 m/ea).

B oTnmume OT mpenpliyIIero BapHaHTa TPEThs IIPOMbIBKA
(4000+4000+4000 m’/2a) mpomonxana paccOJeHHE II0 BCeMy
npoduno noussl. [Ipu 3TOM ocoboe BHUMaHHe oOpallalT Ha
ceGs SO, u Ca, xonuyectBo Kotopbix B cnoe 0-25 cm coot-
BeTcTBeHHO YyBenuuminoch Ha 0,531 u 0,166%. Conepxanue
cynbaT-nona B cnoe 25-200 cu 3HAYMTENBHO YMEHBIIHIIOCH,
Torga Kak copepxanue Ca-HOHa B 3TOM CJI0€ Pe3KO YBEIHYH-
sock (tabn. 30). CpenHas BeMTHYHHA 3THX KOMIIOHEHTOB I1OCIIE
TpeThel IPOMBIBKH COOTBETCTBEHHO cocTaBuia: B cioe 0-1 m -
0,485 u 0,098%. B cnoe 1-2 m - 0,313 u 0,051%. Ilo xnopy B
[IOYBE OTMEYATOCh 3HAYMTENBHOE BbillieNauKBaHUe IO BCe
UCCIeN0BaHHOM Todie rpogmid. [Ipu 8ToM pe3koe BbIMbIBA-
Hue (1oytd B 9 pa3) ObUIO MPUYPOUYEHO K BEPXHEMY MOIyMeT-
pPOBOMY CIOI0 TOYBBI, IJI€ CONEpPXaHME XJIOpa CHH3WIOCH C
1,033% no 0,122%. Bonee 4eM B yeThIpe pa3a B XapaKTepu3y-
eMOM cJioe 1oyBbl BhIMbUTUCH Na + K, KonmMyecTBo KOTOpBIX
HamnoJIOBUHY yMeHbmnIoch B cnodx 0,5-1,0 u 1-2 m. Ilo nas-
HBIM OOIIEH IIeTOYHOCTH CYLIECTBEHHBIX H3MEHEHUU HE OTMe-
4anock.

BHeceHHasi cepHas KMCJIOTa JIOBOJILHO CHJIIBHO CIOCOOCTBO-
Bajla HOBOOOPA30BAHHID CEPHOKMCIIBIX COJICH B ITOBEPXHOCTHOM
cioe Moy4BHl, rae BenuyuHa CaSO 4 YBEIMYNIACH Ha 0,567%,
MgSO4 - Ha 0,05%, a Nast4 - Ha 0,134%. 3HauyuTensHOE
YBETTMUEHHE COJIEPXKAaHUS CEPHOKHUCIIOTO KAIBIUS OTMEUYATIOCh B
MOATIAXOTHOM U TTOCJIENYIOLIMX FOPH30HTAX ITOYBBI JO INIyOUHBI
IABYX METPOB. 3aMETUM, 4TO 3allachl 3TOH COJIM YBETUYWIIUCH B
cnoe 0-1 m Ha 20 1/ra, a B cnoe 1-2 M - Ha 17 m/ea.

Kak BuaHO u3 Tabn. 31, 10 W mocie NpOMbIBKH U3 XJIOPHC-
ThIX coseit B mouse Obul iuiub NaCl, KOTOpHIH NpU MPOMBIBKE
TIOIBEPraJICA JOBOJILHO CWIBHOMY BbIMBIBaHUK. B cioe 0-1 m
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3arac ero yMeHsiusics Ha 132 m/za, a B cinoe 1-2 M - 1L Ha
4 1/ra.

CymMapHBI 3alac cojied B JBYXMETPOBOM CIIO€ B pe-
3yNbTaTe MPOMBIBKH MpH HopMe Bompl 12000 a’/2a ymenbmi-
cs Ha 230 m/za, w3 KoTopeix 169 m/2a manaer Ha 10O BEpXHE-
r0 METPOBOTO CJIOsl ITOYBBIL.

HHTEeHCHBHOCTDh BHIIlETAaYHUBaAaHHE C
odeBblX Mac c nokasaia (puc.9 6), yto Ha ypaleHue 1
m coleil U3 METPOBOTO CJI0s MOYBHI noTpeboBaics 71 m’/za Bo-
Il 10 TUIOTHOMY OCTaTKy M 166,6 m3/2a no xsopy. Ilpu sTom
1 a’ Bopel BelenauuBan 14,1 ke/ea coneil Mo NMIOTHOMY OC-
Tatky u 6,0 k2/2a no xsnopy. Hano oTMeTHTB, YTO 5TH COJIH
NpH KaXIOH IPOMbIBKE BBIMBIBATUCH C HEOQMHAKOBOH HHTEH-
cuBHOCThI0. Tak, eciin 1 »’ BOABI TP BTOPOii [POMBIBKE BBI-
MBIB&I M3 BepXHeU IONyMeTpoBoil TonmM moussl 13,15 ke/ea
cosiell O TUIOTHOMY OCTatKy U 9,75 ke/ea 1o Xxnopy, TO IpH
TpeThel TPOMBIBKE 3TH I10Ka3aTe/d COOTBETCTBEHHO COCTaBH-
m 8,11 u 2,94 ke/ea. AHanoruyHbIE JAaHHBIE TONYYEHBL! B UE-
JIOM Il BEPXHEr0 METPOBOTO CJIOS IOYBBI.

3HAYUTEIBHO JIYYLIE OKa3aloch BO3AECHUCTBUE CEPHOH KHC-
noret B po3e 20 m/za no cpaBHeHuro ¢ po3oi 10 m/za Ha
¢UIbTPALMOHHBIE CBOMCTBa 1OUBBl. DUIbTpaIMs BOABL B CJI0€
nouss! (1,01 cm3/mun ysemaunnacs B gsa pasa (2,00 cm’/mun).
YnyuieHue pUIbTPALMOHHBIX CBOHCTB IOUBHI B ci1oe 25-50 cm
BBIPA3WIOCH ellle CUIbHee. 31ech OHO YBEIMUIIOCh 6osle YeM B
Tpu paza (¢ 0,95 no 3,00 cm’/mun).

TakuM 06pa3oM, IpPHBEIEHHBIE LUMPbl HAKT OCHOBaHUE
TOBOPHUTb O CPAaBHHUTENIBHO JIYYIEM BO3JCHCTBUM CEPHOM KHUC-
notel B go3e 20 m/ea. OpHako IO CyMME BHIIIEIOYEHHBIX CO-
Jei KaK MEPBYIO, TaK U BTOPYIO 03y HEJNb3s CYUTATh JOCTATOY-
HO yxomieTBopuTeabHbIMU. M60 ecnu cepHas KUCIIOTa B J03€
10 m/2a BbIlEauuBaeT JHIIb OKOIO 36% OT JONPOMBIBHOTO
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3aCOJIEHUsA, TO YBEIMYEHHE O3Bl €€ B 2 pa3a IOBBICWIO KOJIH-
YECTBO BBILIENOYEHHBIX coieil 1o 50%. CnenoBatensHo, Ipu
CPAaBHUTEJIBHO JIY4IIECH [103€ CEPHOU KUCIIOTH C IMPUMEHEHUEM
12000 »’ BOOBI CONMM BEIMBIBATCH W3 METPOBOTO CJIOSi TOYBbI
TOJIbKO HalOJIOBHHY, YTO HEJIb38 CUHUTATh JOCTAaTOYHbIM. K TO-
My XK€ HEKOTOpOE YBEITUUEHHE COJIEOTAAYM ITOYBHl HE MOAKpEI-
njeTcs ypoXalHbBIMU JaHHBIMH KYJIbTYPHBIX PacTEHMIA.

H3yyeHnne NMpPOM3BOJAMTENbHOCTH TMOYBBI [T0Ka3allo,
YTO YBEIMYEHHWE JO03bl HE MOBBILIAET YPOXAaWHOCTh PACTEHHUH,
HaobOpOT, HECKOIBKO CHMXaeT ee. Tak, ypoxail 3epHa puca,
BbIPALLEHHOIO Ha ®TOW mouBe, cocTaBun 17,6 y/za, uro Ha 1,1
y/2a MEHbIIE, YeM B BapHaHTE C CEepHOU Kucnotoi B goze 10
T/ra . Ha 0,5 y/ea 3epHa menbiie (15,0 y/za) nonydeHo u B ypo-
Xae qUMeHs. A ypoxXall XJIONYaTHUKA OKAa3aJCsi CaMbIM HU3KHUM
- 15,8 y/ea, T.e. na 3,3 y/2a MeHbuie, YEM B NpelbILYIIEM Ba-
pHaHTE.

IIpoMbiBKa mous ¢ BHeceHueM 30 m/za cepHON KHUCIOTBI

Haceinenue nousst cepHod kucnortoit B foze 30 m/za npu
nofade MEPBOM HOPMBI BOJABI CHOCOOCTBOBAIO HE TOJBKO
PacTBOPEHUIO, HO M PE3KOMY BhlllienaumBaHuio coneit. [Ipuuem
JIOBOJILHO GOJBIIOE PacCOoieHUE MPOW3O0LIIO B MEPBOM METpPO-
BOM CIIO€, I7ie 3arachl CoNiedl MO IUNIOTHOMY OCTaTKy YMEHbIIIU-
jck Ha 198 m/za. Bo BTOpOM METPOBOM ClIO€ BhILIETaYHBaHHE
ObU10 He3HauMTeabHBIX (16 m/2a). DTO BBI3BAHO TEM, YTO BTO-
PO MOJLYMETPOBBIMA CJIOM ITOYBBI OKa3aJCs CIIOEM HauOoJbIIeH
coneBol akkymymLus (puc. 8 ¢). M3 BepxHero METpoBOro Cios
KOJIMUECTBO BHILIEIOYEHHBIX COJIEH TOJIBKO MO XJIOPY COCTABH-
1o 100 m/za, unu 70% oT UCXOOHOro 3araca coneil.

B omprrax K.I'.TeiimypoBa (1968) comepxaHue coneit mpu
HaCBIIEHNH TOYBBI CEPHOM KHCJIOTOM 3HAYUTENBHO YBEIHYH-
BIOCh. MBI CKJIOHHBI OOBACHHTH BTO TEM, UTO B OIbITAX

91



K.I'.'TeiimypoBa npu HachIIIEHUH IMOYBBI CEPHOM KHCIOTON HMC-
MOMb30BANOCH CPABHUTEILHO HEOONBIIOE KOMUYECTBO MPOMBIB-
Hoit Bomsl (3000 a’/2a), 4TO MOITIO TONBKO HACHITHTE TOYBY.
To9TOMy pACTBOPEHHBIE, a TaKXe HOBOOGPA3OBAHHBIE COJNH
NIPY HACBHIILIEHUM IIOYBBl CEPHOM KHUCIOTOH HE YIAIANHCh M3
Hee, a HaKaIUIMBaJIMCh.

[MossllIeHUe cofepKaHud COMECH B HALIUX 3KCIEPUMEHTaX
C NIPUMEHEHHEM CEPHOM KUCIOTBI OTMEYaIOCh MpH 10ga4ye BTO-
poli HopMbI BOBL (puc. 8 8). B sTOM Cilydae mnosbillieHHE KO-
JIMYECTBA COJIEH, MPHYEM B 3HAUUTENLHOHM CTENEHH, OTMeya-
JIOCh IOYTH 110 BCel M1yOMHEe MOYBEHHOTO Mpocuid (3a UCKITIO-
yeHueM ropusonTa 175-200 cu). D10, NO-BUAMMOMY, CBA3aHO C
TEM, YTO MepBasd MPOMbIBHas# HOpPMa BOABI HE CMOITIa IION-
HOCTBIO YIQIUTh U3 UCCIIEyeMOH TONLIM BHECEHHYIO B HEE CEP-
Hyto kuciaory. OctaBasice B poguiie MoYBbI, OHA CIIOCOOCTBO-
BajIa pacTBOPEHMIO 0ojee TPyAHO PacTBOPHMBIX M, TaKuM 00-
pa3oM, HOBOOOpa3oBaHUID BTOpPUYHBIX coneil. [Ipu sTOM Hau-
Oonblliee yBEIIMYCHUE COJIECONEPXKAHUS OTMEYAIOCh B IIO-
BEPXHOCTHBIX FOPU30HTAX, M3 KOTOPBIX MPH MEPBOMl MPOMBIBKE
JIErKOPACTBOPUMBIE COH ObUTH MOYTH MOJHOCTBIO BbILIENOYE-
Hbt (puc. 8 ¢). 17 BepXHETO MOIYMETPOBOIO CIIOA YBElIMUEHUE
COJecoiepKaHus MO IUIOTHOMY OCTaTKy B CPEAHEM COCTaBUIO
0,63%, win 42 m/2a. HeckosbKO MeHbIlIE COAEpPXAHUE CONEH
YBEJIMYMIIOCh BO BTOPOM IIOJIYMETPOBOM cioe nousbl. CpenHee
3HaYCHUE HOBOOOpa30BaHHBIX BTOPHUYHBIX CONEH B BEPXHEM
METPOBOM CJ10€ MOYBbI JocTUINo 0,59%. Bo BTOpOM METPOBOM
clloe ®TOT MoKaszaTenb ObUT BhIpaxeH ensa 3ametHo, 0,07% mo
W0THOMY ocTtatky. [lo xmopy Xxe, HaoOOpOT, OTMEYATOCH HE-
KOTOpOe paccojieHHe Mo4YBel (pHUc. 8 B). DTO 0OCTOSTENBLCTBO
3aCTABISCT 1IPENOIOXKUTh, 4TO YBETHYEHHE COAEpXaHHsA CO-
Jeil BO BTOPOM METPOBOM CJIO€ IPOU3OLLIO 32 CYET CPaBHU-
TEIPHO TPYUHOPACTBOPUMBIX COJIEH M 4TO HE BCE BTOPUYHBIE
CONM 3alE€pXMBUINCh B IpOQUIE II0YBBI, YacTb HX IO~
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BEPIIACh BBIMBIBAHUIO W YOAICHUIO M3 HCCIIE[OBAHHOH TOJIIIH
noueel. Hawe mpennonoxeHue MOATBEPAMIIOCH NOCHE TPEThel
NpOMbIBKH TouBsl (Tabnm. 32, 33), B mpouecce KOTOpoil pacco-
JIEHHE, IPUYEM B 3aMETHOH CTENEHH, OTMEYaock B ciioe 1-2 m,
ocobenno B rtonume 125-200 cu (puc. 8 ¢). Pacconmenme mo
IVIOTHOMY OCTaTKy BbIpa3wioch 0oree CHIIBHO, YeM II0 XJIOpY,
YTO CBHUAETEILCTBYET O BBIMBIBAHMM IVIAaBHBIM 00pa3om Tpyi-
HOPaCTBOPUMBIX COJIeH. B IMOBEpXHOCTHOM rOpPH30HTE IMOYBBI H
Ha 3TOT pa3 0TMeYanoch HeOOoMbIioe YBEJIMUCHHE CONECoaepXKa-
HHUs, KaK IO IUIOTHOMY OCTaTKy, Tak W MO XJopy. Bo Bropom
TOPH30HTE CONH OBUIM HECKOIBKO BBHIMBITHL (puc. 8 ¢). Bo BTO-
POM TOJIyMETPOBOM CJIO€ COEpXKaHHE I0 IVIOTHOMY OCTATKY B
CPEIHEM OCTaBAIOCH IOYTH HEU3MEHHBIM, OIHAKO TIO XJIOpY
HabMIoJaIoCh HEKOTOPOE BhILLETAUNBAIOIIHIE coliel (puc. 8 ¢).
B naxornoMm cimoe Ha 0,1% cHusuinock koandectso SO i+
HMOHAa. B MOAMaxOTHOM TOPU3OHTE BBIHOC ITOTO KOMIIOHEHTA
cocrasui Oonee yeM 50% OT ocTaBiUelcs MMOCIe BTOPOH Mpo-
MBIBKM BEJHUYUHbL. 3HAUMTENBHOE BbIMBIBAHHE Cy/b(aT-HoHA
OTMEYaIoCh M B IMOCIEAYIOIUX FOPU30HTax MouBbl. B cpeqHem
JUTA IByXMETPOBOH TOJILUH MOYBbI MOKasatesb SO, yMeHbLIMI-
¢ Ha 0,35%. Ha 0,026% cuuswiochk ¥ xonuuectso Ca. 3aMmer-
HOE paccosieHHe B npoduie nouBel otMeyeHo mo Na + K. 3a
UCKITIoYeHueM ci108 25-50 cm, BBIHOC KOMIIOHEHTOB 3aMeueH
Takxe 1mo obmel wenoyHocTH. TIpu abCcomoTHO MaoM 3HaYe-
HMU MarHus 3aMeTHOrO M3MEHEHHUS B €ro COfepXaHuu He 00-
Hapyxwiock (1abn. 32). OpgHako CONpsXEHHOCTh COJIEBBIX
MACC yKa3sblBaeT Ha TO, YTO IIOCIIE TPEThEN MIPOMBIBKM B MOYBE
noapuwinch comu MgCL,. IIpuuem 970 fBICHHE MPUYPOUCHO
Obuto K ciioro miybxke 75 cm, rae copepxanue MgCl, konea-
nocs B npegenax 0,03-0,08%. IlpumeuatensHo, 4To TIpH 06-
eM BoilenaunBaHuu NaCl Ha 15,4 m/za B xapakTepuszyeMoM
cioe Mg CI, nossuiicst B pasmepe 5,6 m/ea, uto ckopee BCEro
CBA3aHO CO 3HAYMTEJIFHOM BHILLETAYUBAHUE CYJIbhaT-UOHA.
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M3 mw1oTHOro cios moyusbl HaOJMKOAATOCH HE3aMETHO BBILIE-
NIaYUBAHME CEPHOKHUCIbIX coned, B 4vactHoctd, CaSO, u
MgSO,. OnHako B TOANAXOTHOM CIIOE 3TH COJH Obuln TI07I-
HOCTBIO BBIMBITHI, B CBSI3U C YeM ITOSBHIIHCH NaHCO3 u
Mg(HCO,), ¥ HECKOIbKO YBENMYMIOCH CONepKaHue Ca
(HC03)2. B 10 Xe Bpems conepxanue Ca (HCO3)2 B HUXeEJe-
XaIllMX TOPU30HTAX 3HAYUTENBPHO yMEHbIIWIOCh. [loyBa B
GobLuoii cTenieHu onpecHwIack no Na,SO,, conepxanue Ko-
TOPOro B ABYXMETPOBOU TOJIIife NOYBOIPYHTA YMEHBIIWIOCH Ha
53 m/ea.

TakuMm o6pazoM, Hocne TpeTbeil IPOMBIBKY U3 JBYXMETPO-
BOW TOJIIIM ITOYBOTpYHTa ObUIO BBIMBITO BCero 76 T/ra coseit u
B TIOYBE OKA3I0Ch HeONaronpusiTHOE COOTHOMWIEHUE OTACIbHBIX
COJICH M TIOABHMJIUCH HOBbIE BpeRHbIE CONH. Bcee or0, BKIOYad
MHTEHCHBHOCTb CORfBBIX Mt C. 7 ZIETENLCTBYET O HEMPUIOA-
HOCTH BBICOKMX 02! ;';xpﬁ/?'p RHCHQTM (30 m/2a) mpu NpoMbIB-
Ke MOYB. ; ‘ ;

Ecii KOMMYECTBO BCEX BBIIICTOYEHHBIX CONEH 33 MepHON
npoMbiBKH NpUHATH 3a 100%, To o6HapyxXuBaercs, 4TO B CJI0€
9-0,5 u 0-1 ¢ ®rTa cymMa Obula MOJIHOCTHIO BbIMBITA IMpH IIEp-
BOM HpOMbIBi *. A TIpu BTOpOi M TpeThel NpOMbIBKax coaep-
KaHue conel \ho TUIOTHOMY OCTAaTKy ¥ XJIOpY B XapakTtepusye-
MBIX CIIOSIX COOTBETCTBEHHO yBenudwioch Ha 37,8; 3,1 u Ha
43.5; 9,4% (puc. 9 6).

KonuyectBo ke BBILIETIOYEHHBIX COJIEH M0 CPAaBHEHHIO C
UCXOMHBIM 3aracoM conei coctauno 57,2 u 58,9% npu nep-
Bo# mpomsiBke, 25,4 u 25,7% npu Bropoi, 2,1 u 1,2% npu
TpeTbeil MPOMBIBKE COOTBETCTBEHHO s cioer 0,5 u 0-1,0 m.
CneyoBatesibHO, ecid 1 w3 BOOsI IIpH NEPBOI MPOMBIBKE CITO-
coOCTBOBaI BHIMBIBAHHIO CORCH H3-IIOYMETPOBOTO U METPOBO-
ro CJI0€B TOYBbI, COCTAaBUBHIEMY COOTBETCTBEHHO 27,5 u 47,2
Ke/2a, TO dTO XK€ KOIMYECTBO BOABI IPU BTOPOH IPOMBIBKE
pECTaBpUpOBANC CONU Ui Kamqfo cnoa B pasmepe 10,4 u
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20,6 ke/ea cootBercTBeHHO. IIpH TpeThedl NpPOMBIBKE KOMHU-
YEeCTBO BOCCTAHOBIIEHHBIX coneil cocrasuwio 0,8 u 0,95 xa/2a.

3nech Ha BbliiefayuBaHHe 1 m coneit norpeboBanoch
Gonsute Bomsl (115,4 M’/2a no wiotHoMy octatky u 166,6 ©M/2a
10 XJIOpY), YEM B IPEIBIAYINUX MenuopanTtax. Bee 810 00bic-
HAETC MHTEHCHUBHBIM OOpa3oBaHHEM BTOPUYHBIX COJNEH MpH
npoMbiBKe. Clie1oBaTeNIbHO, TIPOMBIBKA C IIPYIMEHEHHEM CEpHOM
KHCOTHI ([I0 CPABHEHMIO C IMPEABIIYUIMMH MEIHOpPaHTAMH) Ma-
JI03¢ppeKTHBHA B OTHOLIEHUU YCHICHHUs CONIEOTHAUH 3aCOJICH-
HBIX IIOYB C HHU3KOH CONEOTAaYeH.

B omnbITax, OCyHECTBIEHHBIX OPYTMMH HCCIENOBATENAMH,
OTMEYAIach MOTOXUTENpHAs POJb CEPHOH KUCIOTHI MPH OpO-
mbiBke. Tak, K.I'. Teiimypos (1969) no pesynsraram na6oparop-
HBIX OINBITOB MIPULIEN K 3aK/IIOYEHUIO, YTO BHECEHHE MPU TpO-
MbIBKE 2%-HOM CEpHON KHUCIIOTHI MTO3BOJISET 32 BEChMa KOpPOT-
KHH CcpoKk B 2-3 pa3a ObiCTpee WCIONb30BaThb HOPMY
(pactBop+Boga= 15000 m’/za) u cpasy ompecuuts 1,5-metpo-
BYIO TOJIILLY IIOUBBI IO IFIOTHOMY OCTAaTKy MPH CcOJIeCOAepXKaHUU
Hixe 0,3%. Ilpu 3TOM OTpHLATENBHBIX M3MEHEHHH B COCTaBe
NOMMIOUIEHHBIX OCHOBaHuil uM He Obiio oOHApyXeHo.

B onbrrax B.M.YUxuksuunu (1971) o npoMeIBKe COIOH-
4aKoBOro conmoHua ['py3uu, npoBOJMBUIMXCS B IOJIEBBIX YCIIO-
BMSIX, YCTAHOBJIGHO, YTO Npu oOpaboTKe MOYB CEpHOU KHUCIIO-
Tod B fo3e 15-20 m/za otaensHo uan cosmectHo ¢ 10-15 m/za
rurca OBICTpEe NPOUCXOMUT BbIILIETAYHBAHHE BPEOHBIX COJIEH,
NoJHasd HeHTpaIu3alus IUENOYHOCTH, 3aMelieHHe OOMEHHOro
HATpUs KaIbLHEM, PE3KO MajaeT AUCIEPCHOCTh M YIy4IIaKTCH
HUNKO-XUMHYECKHE U BOOHO-PUINYECKME CBOWCTBA. YBeNH-
YUBAIOTCS TaKXe NMala30H aKTUBHOH BIJIarH, BOXOIPOHHLIAE-
MOCTb, KO3(HIUEHT (HIbTpAalUM, BCACHIBAWOIIAA Crocob-
HOCTb ¥ CKOPOCTb KalWJUIIPHOH IMOAayH BOIbI K KOPHSM pac-
TEHUH.

Ha wmpumepe yepHO3EMHO-JIYTOBbIX COJIOHUOB B KyH6bI-
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mesckoit obnactn B.B.Ko63eB (1968) yctaHoBWI, YTO BHeECe-
liMe B TMOYBY KyMOPOCHOTO Macna, copepxaiero 85% cepHoii
KUCIOTBI, CIIOCOOCTBYET CHUXEHHI0 pH, MCUE3HOBEHHUIO COMBI,
YMEHDIICHUI0 KOHLICHTpALKs BOIHOPACTBOPUMOIO M  IIOLJIO-
weH”oro Na.

B Kanudopuuiickom yausepcurete (CIHA) ILAnuuxuin
(1971) Ha ocHOBe NMaboOpaTOpPHBIX ONBITOB (B CTEK/IIHHBIX IIH-
aunapax Beicotod 30 cu U pauMepoMm 4 cm) NPHUILEN K BBIBO-
1y, YTO TPOMBIBKA 3aCO/IEHHBIX COJIOHIIOBBIX MOYB PACTBOPAMH
munepanbibix kucnor (0,001 u H,SO ) cymectsenHo obnerya-
€T MPOBEACHHUE MMPOMBIBKM U MEIUOPALIMK [TOYB.

N.Boukau (1971) B Benrpuu BeIsABWII, YTO BHECEHHUE B Lie-
JIOYHBbIE TTOYBBI HETAHBIX CMOJ (MONy4EHHBIX B BHJE OTXOJOB
¥ COIEPXKAIIKUX BHICOKOMOIEKYISPHbIE OPTaHUYECKUE BELIECTBA
u ot 10 g0 40% cepHOll KUCIIOTBI) PU NPOMBIBKE CIIOCOOCTBY-
€T MOBBIIIEHUID YpoXas IMOJACOTHEYHUKA M CaXapHOIo COpro Ha
40%.

JloXeH OTMETHTh, YTO BBIBOABI Ha3BaHHBIX HCCIENOBaTE-
JIed HEMHOTMM OTJIMYAIOTCs OT Pe3y/AbTaTOB HaUIMX MUCCIeIOBa-
nuit. Ipumepro okomno 50% conell OT HCXORHOrO MX COoflepXKa-
HMs BBIILEJAYMBAJIOCH ¥ B HalIUX ombITax. OIHAKO MbI CYMTA-
€M 3TO HEJIOCTATOYHBIM, MOTOMY UTO OCHOBHAs JOJIs CONEH BbI-
LIeJIaYMBATACh NIPU TIEPBOH IMPOMBIBKE, @ IPU [MOCIEAYIOLIMX
NPOMBIBKAX, KaK YXe OTMEYal10Ch, UHTEHCUBHOCTb COJIEOTHAYH
HE TOJNBKO PE3KO YMEHBILMIACh, HO B HEKOTOPBIX CIIydyasdx 0O0-
Wag I[IEJIOYHOCTh 33 CYET HOBOOOPA3OBaHHBIX CONEH CY-
ILECTBEHHO yBeJW4YMBagack. B HCCIeqOBaHMAX X€ Ha3BaHHBIX
ABTOPOB YCTaHOBUTH 3TO OBUIO HEBO3MOXHO, TaK KakK IPOMBIB-
KH OCYIIECTBIUIMCh MMM IIPU OJHOBPEMCHHOM MOJIaYe Hame-
YEHHOH HOPMBI.

JM3menenne pU3NKO-XMMUYECKHX CBOMCTB ILCTOYHBIX
TI0YB B JIy4IIYI0 CTOPOHY OTMEYIOCh M B HAIIMX MCCIICIOBAHU-
ax. IlpoBeneHHbIE OMNBITHI IIOKa3ald, YTO TMPOMBIBKA CHO-
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coOCTBOBa/Ia YMEHbUICHHIO COAEPXKaHHA B IOBEPXHOCTHBIX FO-
PU30HTax CaCO3 Ha 2%. Pe3K0 CHUXaJIOCh COAepXaHUe ITOIIOo-
ueHHoro Hatpus. ITouBel U3 Cl1aBOCOIOHIOBBIX MPEBPATHIUCH
B HedTpansHele. IIpu 3TOM OCBOOOXAEHHHIH MOIMOIIEHHBIH Na
(B OTHENBHBIX MOPU3OHTAX BEPXHETO MOJIYMETPOBOTO CJIOS OT 2
mo 9% ot cymmel) 3amMertancd moriomeHHsMH Mg u Ca (tabim.
34).

B cnoe rnybxe 0-64 cm comepxkanue nomioumeHHoro Na
YBEJMUYWIOCE Ha 2-4% OT CyMMbl NOIVIOIICHHBIX OCHOBAaHUH,
uyT0 OOBACHAETCHS BBITECHEHHEM 3TOrO KAaTHOHA ‘U3 MONIOLIAIO-
HIEro KOMIUIEKCA BBIIIENEKAUIMX TOPH3OHTOB MOYBB. B HHUX-
HUX TOPU30HTAX HECKOJbKO CHHU3WIOCH COMAEpXKAHHE IOIIO0-
meHHbIX kKaThoHOB Ca u Mg (Tabn. 34). YMeHbieHue B
BEPXHHX U YBEJIMYEHHE B HUXHUX FOPU30HTAX MOMIOMIEHHOIO
HATpUd TIpH MPOMBIBKE OTMevyanock M B ombitax Correia
Goncalves (1972) nousamn Mo3zambuka. B cropony HeHTpanu-
3alMK U3MEHAJIOCh TakXe cofepxanue pH - cpensl mousel. Bee
3TO CHOCOOCTBOBAIO PE3KOMY COKpAIIEHUI0 KO3¢pULHEHTa
aucriepcHocT mouBsl (B cnoe 0-64 cu - 6onee yeM B 2 pasa).

Bosnpuive u3MeHeHus NpeTepreny Takke arpod u3myg
€eCKHe CBOMCTBA IIOYBbL B MukpoarperaTHom coc-
TaBe MOYBBI WIKCTad (PpaKUMs CTala MEHbIE MPUMEPHO B 2-3
pasa, coepxaHue xe CTpyKtypooOpasymwoiuei ¢paxkuuu (Gonee
0,01 ), HaoOOpOT, 3HAYUTENBHO YBenHuWioch (Tabn. 35). Jla-
6opatopHOe onpeneneHde (UIbTPALMK BOABI [TOKA3aJIO yBENH-
YeHUE 3HAUYeHUs ee B MaxoTtHoM ropusoHte ot 0,7 po 2,0
cm’/mun, a B oamaxoTHoM - ot 0,9 mo 2,0 cm’/mun.

Ipu uccrienoBaHUM BOJOPOHMIIAEMOCTH B MONEBBIX YCIIO-
BHAX OBLIO YCTaHOBIEHO, YTO BHECEHHE CEPHOH KHCIIOTHI B
noyBy B o3¢ 30 m/ea mpu NpPOMBIBKE CIIOCOOCTBYET yBeluye-
HUIO (QUIPTpALMK BOIbI TIO CPABHEHUIO C KOHTPOJIBHBIM BapH-
AHTOM 3a mepBbId yac HabmroneHus Ha 10 MM 1 Ha IIeCTOM 4a-
cy - Ha 2 mm. IIpy 3TOM yCTaHOBMBLUAACS BOAONPOHULIAEMOCTD
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NOYBbI yBEJIHUMUIachk BABoe (Tabi1. 34).

IHpou3BoauTeNbHOCTh MEJIMOPUPOBAHHBIX IOYB.
IMpuMenenue cepHoll kucinotsl B pasMepe 30 m/ea  cho-
COOCTBOBATIO HEBBICOKOH YpPOXAHHOCTH HCIIBITAHHBIX KYJBTYD
[0 CPaBHEHMIO C MPEABIAYIIMMH MEIHOpAaHTaMH. YpoXaii puca
coctaBwi Bcero 17 y/za, T.e. Bcero Ha 0,4 y/ea GosbiieM, yeM
B KOHTpose. IIpuMepHO Takue Xe pe3yslbTaThl MOJIy4eHbI MO
YPOXaNHOCTH AYMEHS U XJIOMYaTHUKA (COOTBETCTBEHHO 12,9 u
13,9 y/ea). IlpubaBka ypoxas 3THX KYJIbTYp IO CPaBHEHHIO C
TIPOMBIBKO TOJIBKO BOLOU cocTaBuia 1,4 (aumeHs) U 2,3 y/ea
(XJTOMYATHHK).

TakuMm 00pa3oM, M3 CKa3aHHOTO CTAHOBHUTCS SCHO, YTO
IPOMBIBKH C MPUMEHEHHEM CEpHOM KHUCJIOTHI B OOJIBIIUX HO3aX
OKa3aJIUCh HEMPOAYKTUBHBIMH B JIe/Ie YCKOPEHHUst 0300POBICHUS
3aCOJIEHHBIX ITOYB ¢ HU3KOMU coneotnavei. [pumenenue cepHoit
KHUCIIOTBl MOITIO Obl MOBBICUTh 3(eKTUBHOCT TMPOMBIBKH
TPYAHOMETHOPHUPYEMbIX 3aCOJIEHHBIX MTOYB TOJIBKO B TE€X ClIyda-
s1X, KOI/la MPOMBIBKA 3TUX MOYB OYIET OCYLUECTBIATHCS Clabbl-
MU pactBopamu cepHoi kucnoTel (no 0,5-0,8%). Heobxomu-
MOCTb NpUMEHEeHUs cnaboro pacTBopa CepHON KUCIOTH AUKTY-
ercd, TeM, YTO OH, MOBbHILIAY (PUIbTPALMOHHYI CHOCOOHOCTD
nousbl, obecreunuBaeT ObICTPOE BBIMBIBAHHE JIETKOPACTBOPU-
MBIX COJIEH M HE BBI3BIBACT PacTBOPEHHS MHEPTHHIX, HOBOOOpa-
30BAHUS BTOPUYHBIX COJIEH M TeM CaMbIM YBEIHYEHHS COJIECO-
JepxaHud B Mpoduie Moys.
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IMPOMBIBKA IIOYB C IPUMEHEHUEM
OPTAHO-TUTICOBOU CMECH

Ha nedrexumudeckux 3aBogax baky u Cymraiibita exeros-
HO CKaIUIMBaeTCs OrPOMHOE KOJIMYECTBO OTXONOB HpPOH3-
BOACTBA. B umcne ux oxkaszanuch NpUBIIEKIIas Halle BHUMaHUE
U YCIIOBHO Ha3BaHHAs HaMH OPraHO-THIICOBas CMECh. DTa CMeCh
mocjie UEHTpU(yrupoBaHUsl B BHIE TBEpHOH crnabOMacisgHON
Macchl BRIOpachIBaeTCsl Ha CBaIKy B Konudectse Gonee 2000 m.
ITo HaluM aHanmu3aM, B Helt copepxutcs 75,1% runca (CaSO .
2H20) U 20,6% opraHHYeCKUX BEILECTB. DTH NOKa3aTesH Moc-
JYXHWJIM A1 HaC OCHOBAaHMEM HCIIBITAaTh €€ B KauecTBE MENIHO-
paHTa TpU [POU3BOACTBEHHOM MPOMBIBKE TNIHHUCTBIX 3aCOJIEH-
HbIX MOYB ¢ HU3KOH coneorgaveit B KapaGaxckoit crenu. Op-
rado-rurncoBast cmech (OI'C) mpumensnacs B gozax 10, 20 u 40
m Ha 1 2a.

IIpomMbiBKa no4B ¢ BHeceHueM 10 m/ea
OPraHo-rUrncoBoM CMecH

[ToBEepXHOCTHBIE FOPU3OHTHI [TOYBBI UCCIEAYEMOIO y4acTKa
[0 IPOMBIBKH COZEPXaTH JOBOJIBHO OOJBLIOE KOIUYECTBO CO-
neit (3-4%). I'mybxe conmepxaHue COJEH MOCTEIEHHO CHHMXa-
J10¢k, Konebmsce B npepenax 2,0-2,5%.

[IpombiBKa ¢ npuMeHeHneMm TiepBoit (4000 m’/2a) HOpMEI
BOJIBI CIIOCOOCTBOBaIA MIyOOKOMY paccosieHuIo moyskl (puc. 10
a). TIpu 5TOM HOBOJIBHO pPE3KOE pPacCOJIEHHUE OTMEYAIOCh B
BEPXHEM TIOJ[YMETPOBOM CJIO€ MOYBBI, T€ COAEpXKaHHUE MIOTHO-
ro OCTarka COKpAaTWIOCh IMOYTH HAIOJOBHHY (Oonee 4eM Ha
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CoAn % 1,6%). HpI/IMepHO
O D2 04 08 08 0 12 ‘4 : 2 v .

B B TakoWl Xe cre-
NEeHU  BBIMBLICA
xiop-uoH (¢ 1,33

Iy no 0,78%). 3na-
ol YUTEIPHO BBIMBI-
E-’w JIUCh U OCTATBHBIC
M KOMIOOHEHTBHI
L {60

(rabn. 36). Cnoit
0,5-1,0 M mocnue
nepBOH  MPOMBIB-
KU OBUT CIIOEM CO-
JIEBOM aKKyMyJId-
LIMU. OnHako
MOACYETH! BHIMBI-
TBIX M3 BEPXHHX
FOPU30HTOB U aK-
KYMYJIUPOBAHHBIX
B XapakTepu3ye-
MOM CJI0€ ITOYBBI
COJIed YKa3bIBalOT
Ha TO, 4YTO CJIOH
0,5-1,0 m Takxke
MOABEPICs 3HAYM-
TEJIBHOMY pacco-
nenuio. U3 BoIme-
JIOYEHHBIX B Cpe-
Hem 0,546% co-
nen TOJIBKO

o M
< |
T
Pt
“w
>
<
& 160,
1.
£00d

Puc. 10. Xapaxmep eviyenauusanus coneil npu npomsiere ¢
sHeceHueM opzano-cuncoeoil cmecu (OIC) (OMO): a - 10 m/za
OrC; 6 - 20 m/za OI'C; ¢ - 40 m/ea OI'C. OcmanvHbie 0603Ha-
YeHUA KaK Ha puc. 2.
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0,291% wuaxopunock B 3ToM ciioe. OcTtalbHOe KOJIMYECTBO CO-
jei 6bU10 BRIMBITO B Oonee ryOokue cnou. IlpuyeM Bbimena-
YMBAHUE COJNEH MPOM3OLUIO IMaBHBIM 06pasoM 3a cuer SO, -
noHa. Hexkotopas auddepeHuunanus mwioTHOro ocTaTka u coje-
BBIX KOMIIOHEHTOB OTMeyanach B cioe 1-2 m.

B nonmymMeTpoBOM BEpXHEM cJIO€ IVIaBHAad Macca CONed BbI-
menayuBanucek mo NaCl (57 m/za) u CaSO A (24 m/ea). MgSo 4
1 Na,SO, BbINETaYNUBAINCE CPaBHUTETBHO Malo (tabi. 37).
IIpudyeM MHTEPECHO OTMETHThH, YTO BO BTOPOM IOIYMETPOBOM
CIIOE IIpU PE3KOM PACCONIEHUU IOYBBI MO CEPHOKHUCIOMY HaT-
puto (Ha 40 m/2a) NOYTH BABOE YBENMYWIOCH COHEpKaHHE
CaSO, u MgSO,. Heckonbko MOBBICHIOCH M COACPKaHHE
NaCl. 3nauuTensHoe pacconenue mousbi mo Na,SO, orMeda-
nock B cnoe 1-2 m. 3aro 3necs conepxkanue CaSO, u MgSO,
yBenuuuiock 6oaee yeM BABOE, YTO, BOSMOXHO, CBSI3aHO C Ha-
KOIUIEHMEM O®THX cOJedl 3a cYeT BbIUIEIAYMBaHUI W3 I10-
BEPXHOCTHBIX TOPHU3OHTOB MOYBEHHBIX COJIEH U COJIEH, couep-
Xaumxcd B OpraHo-TUIICOBOM CMECH, BHECEHHOH B ITOUBY.

Bropas npombieka (4000+4000 a’/2a) npononxana pacco-
nenue noyssl. [Ipuyem pacconenneM Oblla 0XBauyeHa JOBOJIBbHO
MouiHas Tonma noussl (puc. 10 a). Tak, B BepXHEM MeTpPOBOM
CIIOE TIOYBBL COJEpXaHHE COJed MO TUIOTHOMY OCTaTKy
YMEHBUIWIOCH MOYTH HanosoBHHY (Ha 1,02%) no cpaBHeHHIO €
pe3y/bTaTaMU NEepPBOH NMPOMBIBKH. JJOBOJIBHO CHITBHO BBIMBUICS
xJiop-uoH (B cpenteM ¢ 0,90 no 0,07%). o xnopy pacconenue
OXBaTWJIO BCIO ABYXMETPOBYIO ToiILy nouBbl. [Toutn Ha 0,30%
XJIOp BBIMBUICS U3 €105 1-2 M. AHAIOTHYHbIE U3MEHEHUs OTMe-
qanuch U no cogepxanuo Na + K. Benwumna #x Tonsko B
cnoe 0-1 m cokparunace Ha 0,35%, a B cnoe 1-2 m - Ha 0,11%.
C SO, npousouren obparHsiii npouecc. ConepxkaHue 3TOrO
KOMITOHEHTA, 32 UCKJIIOUEHHEM BEPXHETO (25 cm) cios, CUWIbHO
BO3pOCIIO B NpOMIe UCCIEIOBAHHON TOMIIM MOYBHI (Tabm. 35),
4TO, MO-BUAMMOMY, ObUIO BBI3BAaHO BBIMBIBAHHEM H3 BEPXHETO
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rOpU30HTA TUIICA, CONEPXaIlerocs BO BHECEHHOM B IIOYBY Me-
nuopaHTe. DTOT NpPOLIECC B OMNpPENeNeHHOW CTeleHH CIIo-
COGCTBOBAI HEKOTOPOMY YBEIMUYEHHUIO colepXaHus oOiwel Lie-
nouroctd o HCO, 1 06pa3soBanuio B HEKOTOPBIX TOPH3OHTAX
HeGonpioro koymdectsa CO,. D10 B CBOIO OYepe/ib MOCTYKH-
no o6pasosannio Na,Co, n ysemuuenuio conepxanus Ca
(HCO,),. U3 noussl mpy BTOPO# MPOMBIBKE ObIII CUJIBHO BBI-
MBIT U THIIC caMO mouBbl (Tabn. 37).

Pacconenue noussl ocobenHo pe3ko npousomwio nmo NaCl.
3HaveHue 3TON conu B cnoe 1-2 m ymeHslnwiocs Ha 181 m/eza
(¢ 210,2 no 28,7 m/ea), a B cnoe 1-2 M OHO CHU3WIOCH Ha 97,2
m/2a. 3HAYUTEIILHO PacCOMWIMCh MouBsl Mo MgSO4, HO BMec-
TE ¢ TeM Mo4yBa 00OraTHaach CEPHOKUCIIBIM HAaTPUEM, UTO BBI3-
BAHO CH/JIbHBIM BbIIUEIaUHBAHUEM Kaibliug (Tabn. 36).

TpeTbs MpOMBIBKA MpPONOXKATA PACCOJEHHE IOYBBI IO
IJIOTHOMY OCTaTKy M Oosee mongsuxHbIM KoMmnoneHToM (Cl, Na
+ K). ITonHocThi0 ObUI BLIHECEH CO3, OJIHAKO B ITOYBE 3HAYH-
TenbHO yBenuuwiock copepxanue HCO,, uro mo-uuumomy,
CBA3aHO C PAVIOKEHUEM OPraHWYECKHUX BELIECTB BHECEHHOIO
Menuopanta M obpasosarvem CO,. Ilpu TpeTbeit mpombIBKe
MOYBa MOJIHOCTHIO 0cBOOOAWIACk OT coabl. [TOBEPXHOCTHBIN ro-
pusont moyssr ymumnwics takxke CaSO, n MgSO,. Dt conu
PE3KO BBHIMBUIUCH M B IiyOxenexamux ropusoHrax. CHIbHO
COKpaTwioch Takxe copepxanue NaSO4, HO HECKONBKO IMOBBI-
cuioch 3navenne Ca(HCO o

Takum o6pa3oM, MPOMbIBKA HE TOJIBKO PE3KO paccoiwia
MOUBbI IO BCEH TOMNIIE, HO M CIOCOOCTBOBANTA M3MEHEHHIO CO-
JIEBOIO COCTaBa MOYBHI B GJIArOTIPHATHYK CTOPOHY.

[TonoxurenbHOE BO3NCHCTBUE UCIBITAHHOM M03Bl XapakTe-
PH3YEMOro MeIHOpaHTa MOATBEPANIOCH TAKKE HHTEHCHBHOCTHIO
BLILLIESIAYMBAHMS COJNIEBBIX Macc. [lon BIMSHUEM OpraHo-rurco-
BOI CMecH MepBas IPOMBIBKA B BEPXHEM IOJIYMETPOBOM CJIOE
MOYBbl BbIMbUIA ITIaBHYIO Maccy coneil (82% OT cyMMsl BblIlIe-
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JIa4MBAHHBIX COJIEH IOYB IIO
IJIOTHOMY OCTatky u 71% mno
XJIOpY), cocTaBymwoIIyo 6omnee
TMIOJIOBUHBI MCXOIHOrO 3araca
coneil. Ha nomo BTOpOil H
0COOEHHO TPEThEH NPOMBIBKU
[ajajo AOBOJIBHO HE3HAYH-
TeJIbHOE KOJMYECTBO COMeH
(puc. 11 a).

[Ipy npoMbIBKE C MpUMe-
HEHHEM  OpraHO-TUIICOBOH
CMECU Ha Bblllle/IayMBaHue |
m COJIel U3 METPOBOrO Cios
IIOYBBl PacXOAOBANOCH IO
IUIOTHOMY OCTaTKy 63,2 M'/2a
BOAbI, a Mo xjopy - 1481
M'/2a, 9TO GIU3KO K MPOMBIB-
K€ C COBMECTHBIM IIpUMEHE-
Huem 10 m/ea rtunca u 40
m/2a HaBo3a. 1 M’ BOOBI BbI-
ieJauuBajl U3  METPOBOTO
cnost 15,9 ke/ea no mioTHOMY
octatky u 6,7 ke/2a no xyuopy.

Puc. 11. Humencusnocmo
SbllyeNayueanua coneii npu
NpOMbIGKE C 6HECEHUeM Op2a-
Ho-2uncoeoil cmecu (OIC): a -
10 m/fea OIC; 6 - 20 m/2a
m/za OI'C; ¢ - 40 m/za OI'C.

Ocmansuste 0603HAUenUA KaK -

Ha puc. §.
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[Tpumenenne 10 m/2a opraHO-ruICcoOBOM CMECH MOIOXKUTEIBHO
BO3JICHCTBOBAIO ¥ Ha BOXHBIEC CBOMCTBA MO4BBI. JIaGopaTopHbI-
MM HCCIEJOBAHMAMU TIOJIEBBIX OIBITHBIX OOPA3LOB YCTaHOBIEHO,
UTO STOT CNOCOO IPOMBIBKM CIOCOOCTBOBal MOBBILICHHUIO
duwstpauuu Boge! ¢ 1,00 1o 2,43 ac/mun B crioe 0-25 cm u ¢ 1,01

1o 2,00 a/mun B cnoe 25-50 cu. T.e. Gonee YeM B IBa pasa.
Bce 9T0 OTpa3wlIoch Ha MOBHIIICHUN HPOH3BOIHTEIbHOC-
TH MOYBBI. Ypoxall 3epHa puca, BbIpAlICHHOIO Ha 3TOM
ydacTKe IOCie IPOMBIBKH, cocTtaBiwin 19,6 yea, uro Ha 18%
OosnbIlie, YeM B BapuaHTe IIPOMBIBKM TOJIBKO Bogoil. Ha 92%,
wn Ha 10,6 y/ea, NOBBICWIACH YPOKAUHOCTD SUMEHS MO 3EpHY
(21,1 y/ea). YpoxailHOCTh XJIOMYaTHUKA cocTaBwia 16,6 y/ea,
uto Ha 50% Oosplue, YeM B BApHAHTE MPOMBIBKH TOJILKO BOLOH.

IIpombiBKa no4B ¢ BHeceHHeM 20 m/za
OPraHo-ruIcoBoi CMecH

TIpOMBIBKHM, OCYLIECTBJICHHbIC Ha HCCIEAYEMOM YJacTKe,
KaX/jasd B CBOIO ouepelb CIOCOOCTBOBAIM MOCIENOBATEIILHOMY
paccosendto noyser (Tabi. 38). [IpuyeM 3aMeTHOE PacCONCHUE
OTMEYAIOCh B BEPXHUX TOPH30HTaX, A0 IIyOmHel 1 M, rae 3a-
11achl CONEH MpHU MEpPBOM MPOMBIBKE CHU3WIMCH Ha 14 m/2a no
IJIOTHOMY OCTatKy. I10 XJI0py KOJIUYECTBO BBILIEIOYCHHBIX CO-
neit cocraBuno Ha 6 m/za Oonple, 4eM MO IUIOTHOMY OCTaT-
KYy. DTO yKa3bIBa€T Ha TO, YTO IPOIIECCHI BbILIETAYHBAHUS IPO-
M301LJIM [TIaBHBIM 00pa3oM 3a cuer Oosice pacTBOPUMBIX COJIEH,
B vactHocTH, NaCl. 3a cuyer BHeceHHOro B OOJBIIOM KOJIH-
YyecTBE MEIHOpaHTa B IOYBE MPOU3ONUIO0 HAKOIUIEHHUE CEPHO-
KHMCHbIX CcOJied, 0cOOEHHO B BEpXHEW 4acTu.* Mpl NpHUIUIM K
3TOMY BbIBO/Y, WCC/IC[IOBAB XapakKTep BhIIIETAYUBAHUS COJIEC-
BbIX MAcC HpPH TMOCTEAYIOLUX [IPOMbIBKaX.

* N3-3a OTCYTCTBUS NOJIHbIX GaHHbIX Mbl He MOXEM MNOAKPENUTb
cka3zaHHoe undpamm.
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Kax BugHo u3 puc. 10 6, 3amacel coneil no mioTHOMY oc-
TaTKy B cnoe 0-1 m mpu BTOpOH IPOMBIBKE YMEHBLIHIOCH B
6,5 paza 6onbiue (93 m/ea), yem npu neppoit npombiBke (14
m/ea). Tlo xnopy Xe IIOYBBI pacCOIHIUCH Bcero Ha 12 m/ea,
4YTO, Ha Halll B3IV, TOBOPUT O BHILIEIAYHBAHHM COJIEBBIX MAacC
[Ipd BTOPOW MPOMBIBKE 3a CYET CPABHUTEIBHO MHEPTHBIX CO-
7IeH, ITaBHBIM 0Opa30OM CEpHOKHCIIbIX.

[TpuBnexawT BHUMAaHHE MOJIHBIE AAHHBIE BOXHOW BBITSXKKH
npu TpeThelt npomsiBke. U3 puc. 10 6 BUIHO, 9TO TpEThs IMpoO-
MbIBKA II0 CpAaBHEHUIO CO BTOpPOH MalO paccoimia IOYBY.
CpaBHeHHMe TaHHBIX O MPOMBIBKU U MOCTE TPEThe MpOMBIB-
KM NOKa3aj10, YTO [IPOMBIBKH CIIOCOOCTBOBANH IOJIHOMY BbIMbI-
Banuio CaCl, u MgCl,. B BepxueM MeTpOBOM clloe OBUIO BbI-
mbita 171 m/ea. TlocnenpoMeIBHOE 3HAUEHHE 3TOM COMU cOCTa-
BWIO BCero 27 m/za. M3 ®TOro cnos 3HAYUTETIBHO BBIMBLIHCEH
CaSO, u MgSO,, HO B GonbLIEH CTENEHN TIOBLICWINCD 3aMACkE
Nast4 u Ca (HCO3)2.

B pesynbrare mpOMBIBKU M3 BTOPOM METPOBOH TOJLIK MOY-
Bol ObUTO ynateHo Bcero 20 m/za conedd, OgHAKO TOJIBKO IO
NaCl 3anacei ypanensbix coneil coctasund 100 m/za, T.e. oka-
3a7UCh B 5 pa3 Gomplie 061Iero KonMuecTBa coneid. DT1o craHo-
BUTCS IOHATHBIM W3 PACCMOTPEHHbIX MaHHBIX MO CEPHOKHUCIIBIM
COJISIM, COflepXaHHEe KOTOPBIX HAMHOIO YBETUYHIOCH (Tabi. 39).

Ilpu oueHke pe3yabTaTOB MPOMBIBKH 10 HHTEHCHUBHOCTH
BHIIICIAYMBAHNSA COJIEBBIX MACC BBIABIUIOCH, YTO IVIaBHAs Mac-
ca coleil KaKk B BEpXHHUX IOIYMETPOBBIX, TaK U B METPOBBIX CO-
JAX B LEJIOM  BBIIEIAYUBAIUCh MTPU BTOPOUM MPOMBIBKE (pHLC.
11 6). IlepBas U TPeTh NPOMBIBKM M3 METPOBOrO CJIOA IIOYB
BbIHECTH Heborblinoe komudecTBo cosei (okono 20% ot cym-
MBI BCEX BBILLEJIOYCHHBIX COMEi).

Pacxon Boxsl Ha BblLenauuBanue 1 m comeit U3 METPOBO-
ro cios mousel coctaswt 70,9 m’/2a MO IWIOTHOMY OCTATKY W

173,9 m'/2a no xnopy. 1 »° Bompl BbIIIENAYUBAT U3 METPOBOTO
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CI1ost MOYBBI 12,7 Kke/2a comelt 110 TUIOTHOMY OCTaTtKy U 5,8 ke/ea
o XJIOpy.

Hannpie 00 U3MEHEHUH (PHMBHKO-XMMHUYECKHX CBOMCTB IM0Y-
BBI npeacTaBieHs B Tabi. 41, U3 KOTOpOil BUIHO, YTO BEPXHHUE
TOPU30HTHI TIOYBB! IIPH BHECEHHH OPraHO-TUIICOBOIM CMECH B HO-
3¢ 20 m/2a TIONMHOCTHIO HEUTPAIU3OBATIUCH MO MOIIOLIEHHOMY
Na u pH. 3HauuTenbHO yMEHBIUWIOCH collepXKaHue obwel Ie-
JIOYHOCTH ITOYBHI KaK 3€Ch, TaK U B IIyOxeseKalUX MOPH30H-
Tax. Heckombko yBenuumiocs conepxkaunue runca u CaCO,.

TTouBbl pe3KO YJIYYLIWIMCh TaKXe IO JAaHHBIM (hakTopa
AUCTIEPCHOCTH. BenuuyuHa 3TOro mokasartess B CI0€ BEPXHErO
nonymerpa ymeHpinwiace ¢ 42-53% o 5-6%. Bo Bropom mo-
JIyMeTpoBOM cj10€ haKTOp IOUCIEPCHOCTH TIOCIIE IPOMbBIBKH
uMen BenuuuHy 12-22% npotus 31-44% no npoMBIBKH.

BecbMa omyTUMOE yny4dlleHHe YCTAaHOBJIEHO 10 arperupo-
BaHUIO MOYBBI. JOBOJIBHO PE3KO YMEHBIIWIACh WIMCTad pax-
UMst U OBBICWJIMCH BoponpoyHbie (pakuun (Tabn. 40).

dubTpauusl BoAbl, JIabOpaTOPHBIM NaHHBIM, MOBBICUIIACH €
1,00 no 3,14 cy’/mun B cnoe 0-25 cm u ¢ 1,10 po 3,03 cm’/mun
B cnoe 25-50 cu. Ilo nmomnesbiM JaHHBIM, CKOPOCTDH (PHIIBTPALUU
yBennumwiach ¢ 3,0 mo 4,6 mm/mun B mepssie 10 MUHYT U C
0,7833 nmo 1,2500 mm/mur B iepBeIiA Yac. YCTaHOBMBLIAACS BO-
AOMPOHULIAEMOCTD TOYBHI TIOBBICHIIACH Oosiee 4eM B 2,5 pasa (c
0,0333 go 0,0833 mam/mun).

Bce aT0 671arompuaATHO OTPa3WIOCh Ha MOBBIIICHUU MIPOU3-
BOUMTENbHOCTH MOYBBI. Ypoxal puca no 3epHy coctaswi 19,8
y/2a, uro Ha 19% Oonbliie, YeM B BapHaHTE IIPOMBIBKH TOJIBKO
Bonoil. Ha 93%, vnm Ha 10,7 y/ea, yBenuumwics ypoxai sume-
H (22,2 y/2a). YpoxaitHocTh XxyonyaTHuka (17,1 y/za) nosel-
cwiach Ha 5,5 y/ea, vmu 54%.

Takum 06pa3oM, MpuBe/ieHHbIE JaHHbIE CBUACTENLCTBYIOT O
MOJIOXKHUTEILHOM BO3JeHCTBUM BHECEHHOTO B NIOYBY MEIHOpaH-
Ta B konuuectse 20 m/za.

106



IIpomsiBkHu nous ¢ BHecenneM 40 1/ra
OPraHO-THIICOBOM CMeCH

JTOT cnocod MPOMBIBKH CIIOCOOCTBOBANI 3HAYMTEILHOMY pac-
conexno oussl. IlepBas Hopmsl Bojbl (4000 m’/za) (puc.10 B)
pacconmwia noysy A0 r1ybunst 175 cm. ITo gaHHBIM MONTHBIX aHA-
nu30B (Tabn. 42), conu mIaBHpIM 06pa3soM BBIMBLTUCH U3 crios 0-
75 cm, Tie cofiepKaHue IIOTHOTO OCTaTKa YMEHBUIMIOCh B Cpel-
HeM Ha 0,762%, u3 kotoprix 0,625% manaer Ha DO XJIOpa.

B ornuume ot xnopa, mo SO 4, OTMEYAIOCh PE3KOE MOBBILIIe-
HHUE COAEpXKaHHA COJIeH, MPUYEM HE TOJIBKO B MOBEPXHOCTHBIX
CJIOSX, HO ITOYTH IO BCEH Tolue MouBsl (o myOunsl 175 cum),
4YTO CBHUAETEILCTBYET O SIBHOM BO3NECHCTBUM BHECEHHOIO METUO-
paHTa Ha MPOLIECCHl PACCONIEHHS ITOUBBI. YBEIHUCHHE XKE COIep-
Kanus SO -MOHA B MIYONEXKAlMX TOPH30HTAax [O-BHAMMOMY,
CBA3aHO C HAKOIUIEHHEM YAaCTUYHO BbIILIEJIOUEHHOTO U3 BEPXHUX
FOPH30HTOB CYJb(haT-MOHA KaK CaMOM MOYBHI, TaK M BHECCHHO-
ro menuopanta. Ha ato ykaseiBaloT Takxe gaHHsie o Ca-noHy,
3HaYEHHE KOTOPOrO YBEIHYMJIOCHh KAaK B TIOBEPXHOCTHOM, TaK H
8 NIyOOKHX TFOPU30HTax MOYB. SIBHOE paccosieHHE MOYBbl OTMe-
yajiocs 110 Na + K. Bce 310 OTpasmnoch Ha cOmpsXeHHOCTH
addepeHumanmu cosieBbix Macc. Kak BUAHO M3 DaHHBIX TaOl.
43, tonbko u3 BepxHero (25 cm) ciost mousbl NaCl 6pUT BHIMBIT
Ha 1,14%. Ionnoctsio ucyes MgCly. Ho 3nauntensHo ysenu-
YUIIOCH COAEPXAHUE CEPHOKMCIILIX COJiei: 0Opa3oBaIUCh BTO-
pUYHBIE COJH NaZSO4 (0,393%) u mOBBICWIOCH ComepXaHHUE
CaSO M MgSO 4 (coorBetctBenHo Ha 0,047 u 0,076%).

Bonbuioil BBIHOC XJI0pHCTOro HAaTpHs npousoulen B cioe 0-
| m, Tae 3anacel ero yMeHburnch Ha 10 m/2a, a conepxaHue
APYTHX COJeH, B YaCTHOCTH CEPHOKHUCIHBIX coeauHeHdd u Ca
( HCO3), 3HAYMTEJILHO YBEITUYWIIOCH (B 1IeioM Ha 72,6 m/za). 3a
nckmouennem Na,SO, u Ca(HCO,),, conepxxanue coeii yse-
JIMYUWIIOCh TaKxe B cioe 1-2 m (rabn. 43).
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Bropas mnpombiBKa npoponxana paccolleHHE IOYBH B
BepXHUX ropusoHtax. B cmoe 0-1 m COMM yMEHBIIWIHCH B
cpeaHeM HanonoBuHy. IIpHyeM COOTHOLUEHHE BBIMBITBIX KOM-
IIOHEHTOB OBUIO NMPUMEPHO TaKoe Xe, Kak B citoe 0-25 cm. Crne-
AyeT OTMETUTh, YTO BTOpas IPOMBIBKA CIOCOOCTBOBaIa Cy-
IECTBEHHOMY PacCO/ICHHIO MOYB W B cioe 1-2 m, MpHYeM II0
BCEM COJIEBBIM KoMIIOHeHTaM (Tabi. 42).

B omnyMe OT [epBOM, MPH BTOPOH MPOMBIBKE COTH BbILLIE-
JIAYUBATUCH [JIAaBHBIM 0Opa3oM 3a CYET CEPHOKHUCIBIX COECHHHE-
HUH | OBYYITIEKHCIIOro Kanbuusd. CyMMa BBILIETOYEHHBIX CONIEH
no »TuM coenuHenusM B cnoe 0-1 m cocraBuna 97,6 m/za, a B
coe 1-2 M - 50 m/ea.

TpeTbst MPOMBIBKA MPOAOIXKATNA paccosiieHne Ha OObLION
TONUIE TOYBOrpyHTa (0 miybuHBl 175 cM, 3a HCKIOYEHHEM
cnos 0-25 cm).

B crnoe 0-25 cm oTrMeuanocs HEKOTOpOe YBENUYEHUE COMNEl
3a cuer SO, u Ca. D10, BUIHMO, CBA3aHO C [OJIHBIM PACTBOpE-
HHEM M TNEPEXOIOM B BOIHYK) BBITSKKY FHICA W3 BHECEHHOIO
MmenuopanTa. K TakoMy BBIBOAY MbI IPUILIH, CIEAA 32 XOHOM
M3MEHEHHUS XJIOp-HOHA B 3TOM cloe U 3a JudgepeHnuauuen
coneBbix Macc. Kaxk BugHo u3 Tabi. 43, npu oblieM yBenuye-
Hun copepxanust SO, u Ca XJI0p MOABEPrcs pe3KoMy BblLlea-
YHMBAHUIO B XapaKTEPU3yeMOM cCJioe IMOYB. {OBONBHO CUJIBHO
nosbicunock cogepxanue CaSO, (¢ 0,047 po 0,356%) u apy-
rMX CepHOKHCIBIX coneil (tabn. 42). Conepxanue NaCl B cioe
0-1 M yMeHBIIMIOCH MOYTH JIO MOpOra TOKCHYHOCTH (B cpel-
HeM ¢ 0,80 no 0,06%, wnu co 114,3 mo 8,6 m/za). Ha 53 m/za
NaCl 6bu1 BEIMBIT M U3 crtost 1-2 m.

Bce 310 roBopuT O BechbMa NOJOXHUTEIBHOM BO3ICHCTBHH
BHECEHHOIO MeJIMOPaHTa HAa YCKOPEHUE PacCOJICHU ITOYBBI MTPU
NIPOMBIBKE.

AHanv3 HHTEHCHBHOCTM BblIleJaYyH-
BAHUA COMEeBBIX MacCC [0Ka3al, 4YTO OCHOBHOE KO-
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nu4ecTBo coftel B cioe 0-1 wm rmaBHBIM 00pa3oM BhllLETaYHBa-
7I0Ch MpH TIepBoit poMbIBKe (56,7% OT CyMMBI BBHIIIETOYEHHBIX
conel). Bropas mpomeiBka criocoOcTBOBajia HEOONBLIOMY BbI-
tenayuBanuio coneit (15,9%).

Ilpu TpeThed NpPOMBIBKE KOJIMYECTBO BBIILETOYECHHBIX CO-
7€l HEeCKOJBbKO YBEJWYUBAIOCH M NOCTUIIO 27,4% OT CyMMBbI
BBILNETIOYEeHHBIX coneil (puc. 11 ¢). Ha Boimenauusanue 1 m
coNel M3 METPOBOTO CJIOS MOYBHI MOTPEGOBAIOCh 68,2 M’/2a BO-

JIbI IO TUIOTHOMY ocTaTky u 160,0 m'/ea o xnopy. 1 m’ Bomsl
BBILLETIAYMBAT U3 BTOrO CJ10s MO4BHl 14,7 ke/2a coneil 1o 1wioT-
HOMY OCTaTKy M 6,3 ke/za o xjopy.

BHecenue B 1o4By OpraHO-THIICOBOM CMECHU ITPU MPOMBIBKE
CIIOCOOCTBOBAJIO 3HAYMUTEILHOMY Y/YYLICHHIO BOIHBIX CBOWCTB
¢ 1,18 10 2,91 e’ mun. Drot moxasarens mModskbl Wi caog 25-
50 cm BeIpasuiicd elle cuiabHee. 31ech (PHIbTpands BOIbI ITO-
seicwiach ¢ 0,92 mo 3,03 cm’/mun.

Ormeyanoch SBHOE y/IyYIIEHHE I PO M 3B O A M T € J b-
HOCTH IIO4YB bl Ypoxaid puca, BEIpaUICcHHOTO Ha 3TOM
yyacTKe, COCTaBWI C Kaxzaoro rexrapa 21,4 y 3epHa, T.e. Ha
28% 6omnbllie, YeM B YCITOBHSX MPOMBIBKH TOJbKO Boxoil. Ha
95% (w1 10,9 y/2a) HGonblue NonyvYeHO 3epHa O3UMOM MILEHHU-
bt (22,4 y/ea). Bricoxuil ypoxaii cobpaH TakXe ¢ XJIOIKOBO-
10 y4acTKa. YpPOXaitHOCTh XJlomuyaTHUKa cocrasuna 19,1 y/ea,
r.e. oOKaszanmack Ha 72%, wiu 7,5 ylea, Oonblue, yeM Ha
KOHTPOJIbHOM Y4acTKe (IIPOMBIBKA BOIOM).

Takum 06pazoM, pe3roMupyst CKa3aHHOE O TIPOMBIBKAX MOYB
¢ MPUMEHEHUEM OPraHO-TUIICOBOM CMECH, MOXHO HNpHHTH X
TAKJIIOYEHHIO, YTO BTOT CHOCOO MPOMBIBKM ABNSCTCS ONHUM W3
BccbMa 9(pheKTUBHBIX MPHEMOB YCKOPEHUS O3NOPOBIECHHS 3a-
COJICHHBIX IIOYB C HU3KOM coneoTmaded. Cpelu ucmbITaHHBIX
103 Haubosiee SKOHOMHYECKH peHTabeTbHOM OKa3anachk fno3za 10
m/2a  OpPraHoO-THIICOBOH CMECH.
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INTABA IX

MNPOMBIBKA ITOYB C IPUMEHEHHEM
OPTAHO-MHUHEPAJIBHOI'O ITOAKNCIUTEIA

Kak wu3BecTHO, BIHMAHUE MeNUOpaHTA Ha U3MEHEHUE
CBOWCTB TMOYBbI 3aBUCHT OT €0 XUMHUYECKOIO COCTaBa, a MEJH-
OpaTHBHbIE CBOHCTBA BEILECTB - OT PACTBOPUMOCTH METHOPaH-
Ta, KHCJIOTHOCTU (KUCJIble MENHOpPAHThl OKa3blBAalOT 3HAYM-
TeJbHO OOJIbllice BAMSAHME Ha MOOWIM3ALMI0 TPYAHOPACTBOPU-
MBIX (hOpM KaTdbLM NTOUBBI) U CONEPXKAHUS B HUX JIETKOPACTBO-
PHUMOTO KasIbIUs, T.C. VIl JOCTHXEHUS Oonee BHICOKOIO Mesu-
opaTHBHOrO 3deKTa, BUIMMO, CIIEAYET NPUMEHATh KOMOUHH-
pPOBaHHbIE XUMHYECKHUE BEILECTBA, COCTAB KOTOPBIX JOMXKEH OIl-
PENensATbCl CBOUCTBAMU METHOPUPYEMOH IOYBHI.

OpraHo-MUHEpPAIbHBIA [IOAKUCINTENb, pe4Yb O KOTOPOM
noHgeT Jajbliie, - 3TO OTXOMAbl [TPOU3BOACTBA Hedrenepepaba-
THIBAIOUIMX 3aBONOB Asepbaiinxana, cogepxamue B OobLIOM
KOJIMYECTBE CEPHOKUCIIBIE COMIM XKE€J1€3a, ATIOMUHHSA, MEIH, Mar-
HUS U OpraHMYECKHe BELIECTBA, YTO BIIOJIHE OTBEYAET BBILLIEITC-
peuMciieHHBIM TpeOOBaHMAM K MeMOpaHTaM. B opraHo-MuHe-
PAIbHOM TIOAKHCIIATENIE COAEpPXKATCA CIEAYIOIIHE XHMHUYECKUE
COCIMHEHUS:

FeSO, - 42% CuSO, - 5%
Fe,(SO,)5 - 36% MgSO, - 0,3%
AI(80,); - 8% Opraunuka - 4,1%

OpFallO-Ml/IHepaﬂbHHﬁ IMOAKHUCINUTEb B BHAC OTXOI0B
CXKCIAHEBHO Bl)l6paCbIBa€TCﬂ B KOJIHYECTBE COTCH TOHH. YYUTHI-
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Bas OTPOMHOE COJEPXaHHE B HEM [BY- U TPEXBAICHTHbIX e~
MEHTOB M OpraHMYECKHMX BEIIECTB, a TaKXe [elIeBU3HY
(cpencTra HEOOXOOMMBI TOJIBKO HA TPAHCIOPTUPOBKY U BHECeE-
HUE B IIOYBY) M IOjarad, 4TO OH MOXET oOka3aThcd Oosee
CWIBHOACHUCTBYIOLIUM METHOPAHTOM B PacCOJIOHIIEBAHUH U MO-
BBIIIEHHH CONTEOTAAYN COJIOHILIOBBIX 3ACONIEHHBIX [TOYB, MBI CUH-
TalM LENeco00pa3sHbIM HUCHBITATh €r0 IPH METHOPALMH 3aCo-
JIEHHBIX II0YB ¢ HU3KOH cojieotaayeid. Hago ckasarb, 4TO Halld
MEJIKOJIETIAHOYHBIE OIBITBl 3TUM METMOPAHTOM, OCYIISCTBIIEH-
HblE paHee Ha JPYrHX MaccHBax pecryOiIMKH, MOKa3ald MOJIo-
XHTEJIbHOE NEHCTBUE €0 B MEJIHMOpPALMH TPYAHOMEIUOpUpYe-
MbIX 3acosienHpiX miouB (M.P.A6pyes, 1966, 1968, 1970). Pe-
3y/lIbTaThl HALIUX HUCCAENOBAHWM NOATBEPAWINCH OIBITAMHU
M.C.Mawmenosa (1969) Ha GonplIMX AeissHKaX, OCYLIECTBIICH-
HBIMH IIOJI HALIUM PYKOBOJCTBOM.

Iunponurudecku xucisle conu Fe u Al, a TakXe KHCIIOT-
HbI€ OTXOMBl MPOMBILICHHOCTH JABHO IPUMEHSIOTCS MPH Me-
JIMOPALMK COJIOHLIOBBIX 32COJIEHHBIX MOYB, HO OCOOEHHO LIKPO-
KO CTaJlu UCIOIb30BaThCs B IOCHENHHE roasl. B Hayane XX B.
Ha ApusoHckoil U KanugopHHHCKON CenbCKOXO035MCTBEHHBIX
cranumax CIIA ¢ nenplo HEMTpaTU3aHUU IHETOYHOU peak UK
M BBITECHEHHA M3 IIOYBEHHO-ITONIOMIAIOIIEr0 KOMIDIeKca 00-
MEHHOIO HATpHA, Hapsay C APYTMMH pPeareHTaMH, HCHOJIb30Ba-
JIM CEpHOKUCIBIA TIOMUHMI, CEPHOKUCIIOE Xeme30, alloMoKa-
muesble kacupl K Al (SO,), - 12H,0).

B CCCP nepsbplii oneBoit 3KCIepUMEHT Ha COJIOHLAX MO
BBIICHEHHIO POJTH XEJIE3HOTO Kynopoca U Jpyrux MEIHOPaHTOB
npoenn C.B.3oH c¢ corpymuukamu (1937). HurepecHsle
MCCIIEIOBAHUS 110 BBIABICHUIO 3(EKTUBHOCTH XeNe3HOTO KY-
nopoca Inpu Menuopauuu conoHuos uposeaensl b.H.Jlaktu-
OoHOBbIM (1961). B mocneaHne rofpl UCCAENOBAaHUS 110 NPHMe-
HEHHUIO XeJIE3HOIO KyNmopoca B MEJHOpAIMM IIENOYHBIX TTOYB
COHOBOro 3acomeHus ocywectsndanucs A.M.Yutuggom ¢ cot-
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pyuHukamu (1971). BnusHue CepHOKHUCIIOTO Xene3a Ha (U3M-
YyecKHe CBOMCTBA KallTaHOBHIX coJOHLIOB m3yyeHo H.IL.Ilomo-
BbiM, [.M.HepetunsiM u A.U.EcbkoBbM (1969). OmbIThl ¢ mpu-
MEHEHHEM CEpPHOKHCIOrO Xejle3a B BEICTALMOHHBIX OIBITAX
nposoguwuck JI.M.KonecuukoBbiM (1972). Otxomsl JakoKpa-
COYHOr0 NPOM3BOACTBa, ¢ omepxamue 53% FeSO, 0,4% S,
0,2% Mg u 0,05% Ti, ucnonb3osanuch B onbitax A.M.O6opu-
Ha, B.3.Tackaeroit, B.1.Kamenumwmkosou (1972) npu menuopa-
LMK UEIMHHBIX JIYTOBBIX CpeaHecToa04aThiX cOMOHLOB Yend-
OMHCKOH 00J1acTH.

Bonbiune paboTsl 1O MPUMEHEHUI0 COEJUHEHHUH Xerne3a
MpH NpoMbIBax Ha (poHE ApeHaxa IpOBOMWIMCH B BeHrpum
(L. Apanb, 1957; WU.IIperrenxodep, 1965, 1971; U.Cabomny,
1965; Xepke u Xapmaty, 1965). B INonsme F.Styjewski (1970)
W3YUIT JeUCTBHE XKENe3UCThIX COSNUHEHMIl Ha JIONrOBEYHOCTD
JApeHaxHbIX ycrpoiicte. B pabore  H.M.EL. Roiyah u
D.L.Rowell (1973) Opuio BBIACHEHO BIIUSHHUE TMAPOOKHUCIIEH
XKeJe3a v aJlOMUHUS Ha pa3byxaHHe U BOAOIPOHHUIIAEMOCTDb CO-
sgoHnos. A.V.Blacmore (1973) B ¢cBOMX HCC/IEOOBAHHIX TMOIBI-
Tancsd PacKpBITh arperHPYOLIYI0 pOjb IPOAYKTOB THAPOIH3A
Xenesa.

HHTepec K 9KCIIEPUMEHTHPOBAHUIO BEILECTB, COAEPXKAIIUX
CEpHOKMCIIOE XKeJle30 W APYTHE THAPOIUTUYECKH KUCIIBIE COH
B IISJOYHBIX TOYBAX, BO3HMK ITIABHBIM OOpa3oM MOTOMY, 4TO
9TH COEJUHEHUs, B YACTHOCTHU, Xe€Je30 KaK BbICOKOBAJIEHTHBIA
KATHOH C BBICOKMM  3JI€KTPOKHHCTHUYECKHUM IOTEHIHIOM H
KaK HOHHBIH U KOJUIOUAHOW BJIEKTPOJIHT, NETHAPATHPYIOT T'MA-
poiiIbHBIE TTOYBEHHBIE KOJUIOMABI U TEM CaMbIM Y/Iy4IIaioT
ME/IMOpPaTUBHBEIE CBOICTBA COJIOHLOBBIX 3aCOJNIEHHBIX TIOYB.

TlpombIBKa ¢ TPUMEHEHHEM OpraHO-MUHEPAIBHOIO TIOAKHUC-
JIUTENs, COASPXAIIEero IIAaBHBIM OOpa3soM KEJIE3UCTBIE M allio-
MUHMEBBIC COCAMHEHMs, OCYIUECTBIANACh HAMM B YCJIOBUAX

MENKOOESHOUHBIX (45 M%), xpynHOoaensHodHbix (600 M°) onpi-
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T0B B Cy3aHb-CyMraiibITCKOM MaccuBe M B IPOU3BOJCTBEHHBIX
ucnetaduax (10 2a) 8 KapaGaxckoii cren #1 u3 pacuera 10, 20
u 40 m/ea. O pesynbraTax MENKO- U KPIyHOAETAHOYHBIX
UCCIIEIOBAHUM OCTATOYHBIE CBENECHHUS MPHUBEIECHBI B HAUIUX
panHux pabortax (M.P.AGaye, 1966, 1968), mostoMy o HUX
3mech He OyaeT cKa3aHo.

IIpombiBKa no4ys ¢ BHeceHueM 10 1/ra
OPraHO-MUHEPAJIBHOIO NOAKUCIUTENA

C npumeHenueM mepBod HOpMbI Bojbl B konuuecTse 4000
M/ea cond TOXBEPIIUCH 3HAYUTENBHOMY  BBIMBIBAHHIO.
CunbHOE BBIMBIBAHHE CONGH MPOM30UNIO IIaBHBIM 00pa3oM B
BEpXHHUX Tropu3oHTax (puc.12 a). B cpenHeMm mns MeTpoBoro
CII0d KOJIMYECTBO BBILIEIOYEHHBIX COJIEH MO IJIOTHOMY OCTATKY
cocraBuio B cpeadeM 0,7%. Ha 0,42% conn Ol BLIMBITHI U3
BTOPOTO METPOBOTO CIIOS TOYBHI.

XapakTepHO, YTO BBILIETAYUBAHHE TTPOU3OLLIO B OCHOBHOM
3a cuet 6oJiee JEeTKOMOABHXHBIX KOMIIOHEHTOB. B 9TO OTHOIIIE-
HUM HMHTEPECHO MOBefeHue XJopa. bonblioe KonuuecTBo ero
ObUTO BBIMBITO M3 BepxHero (75 cm) ciod, rie cogepxkanue ero
yMeHbLIWIOCHh Gosiee yeM B TpH pasza (B cpeudem ¢ 0,910 no
0,281%). 0,234% xopa BBIMBIIOCH U M3 BTOPOIO METPOBOTO
CIod.

3HauuTenbHBIN Bonpoc coneil otMevaics no Na + K. Be-
JAVYHHA STHUX KOMIIOHEHTOB B BEPXHEM IIOJIyMETPOBOM CJIOC
YMEHBILWIACh ITOYTH HAMOJIOBUHY, 4 BO BTOPOM IIOJIyMETPOBOM
cnoe - Ha 0,343%. 3aMeTHoe BhIlle/IaYMBaHUE B3TUX KOMITOHEH-
TOB OTMEYAJIOCh U B cnoe 1-2 m (tabn. 44).

Imybokure m3ameHeHHs OOHApYXEHBl TaKXe 10 OCTANBHBIM
COJNEBbIM KOMIIOHEHTaM. OHAKO 30eCh U3MEHEHMs MPOM3OLITH
B 00paTHOM HampapieHHWH. B ®TOM OTHONIEHWM JOBOJBHO Xa-
paktepHsl ganHbie o SO, u Ca, cojepkaHue KOTOPbIX B CIIOE
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0-25 cM 3HaYUTENTIBHO COKPATWIOCh, a B MIy0XeIeXalluX ropu-
30HTaX, Ha00OPOT, CUJIPHO YBEMTUYMIIOCh. Boree yeM B JiBa pa-
3a noBbICUI0CH 3HaueHne HCO4-noHa B MOBEPXHOCTHOM TOpPH-
3oHTe. [lOBBIIIEHNE comepKaHUA 3TOTO KOMITOHEHTa Habsrofa-
JIOCh TaKXe B APYTHX OPU30HTAX MOYB. X0 H3MEHEHHs COmep-
XaHUS KaTHMOHA MAarHusl aHAIOTHYEH XONY HU3MEHEHHUS KasIbIIHs
(tabim. 46). [IpyurMHa OTMEYEHHOTO SBICHHA CTAHOBHUTCS SACHOM
U3 pPacCMOTPEHHS TEOPETHYECKOW MPEANOChUIKH METHOpaLuH
3aCOJICHHBIX IIOYB IIyTeM MPHUMEHEHHS CEPHOKHCIIOro Xenesa.
Kak n3BecTHO, AEHCTBYIOIMM HayajJOM 3TOrO MEIHOpaHTa siB-
JsieTcd CepHas KMCIIOTa, BBICBOOOAMBILASCS MPH THAPOIHTH-
4EeCKOM PACILEIVIEHHH COJIEH MO CIeAYIoIeld cxeme:

FeSO,+2H,0 — Fe (OH),+ H,S0,

TIpu sToM obpasoBaHHas cBoOOjHAsd cepHas KHCIIOTa, BCTY-
nasg B peaklHio C LIETOYHO3EMEIbHbBIM KapOOHATaMU MOYBBI,
06pa3yeT BTOPHYHBIE COIM CEPHOKHUCIIOrO Kaublus ¥ Oukap6o-
HAaTOB:

H,50,+CaCO; = CaSO,+H,CO,
H,S0,+MgCO, = Mg SO+H,CO,

XKene3uctole coeUHEHUS OpraHO-MUHECPATbHOrO IMOAKHC-
JINTCN  ONPEHC/ICHHYIO POJIb UIpaloT U B 0OMEHHO-XHMHUYEC-
KOH peaKkUuuu ¢ Kap60HaTaMH KaJlbtysd U MarHuid IIOYBBI:

FeSO,+Ca(HCO,), —> Fe(HCO,),+CaSO0,

FeSO,+Mg(HCO,), Fe(HCO,), +
MgSO,
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Taxkum obpazom, npH
BHECEHHE B TOYBY Opra-
HO-MHHEPIBHOTO IOJ-
KHCIIATENs. B pe3yibTare
0OMEHHO-XUMHYECKHUX
peakluid MoYBeHHas cpe-
na oboraiaercs pacTBO-
PUMBIMH  BTOPUYHBIMHU
COJSIMH HaTpuUst M Yac-
THYHO Mardus U
KaTbliksl, KOTOpbIe MpH
BO3ICHUCTBUU [IPOMBIBHOU
BOJIO MOJBEPraioTCs BbI-
ILIETTAYHBAHMIO.

O BceM cKa3aHHOM
Heob6XoIuMOe TIpeiCTaB-
nenue paet tabi. 45, u3
KOTOPHI BHOHO, 4YTO
nepsad npomsieka (4000
M/2a) criocoGcTBOBATA
IOBOJIBHO CUIIbHOMY
PAcTBOPEHUIO U BBIMBI-
BaHUIO TAKUX COJIEH, KaK
NaCl. H3 wmetposoro
crnost toneko NaCl BbI-
Mbutoch 116 m/za. B
HECKOJIBKO OOMbIeM KO-
nuuectBe (1336,6 m/ea)
3TO COJIb BBIMbUIACh W3
cnost 1-2 m.

B pesynbrate BO3-
JAEUCTBUSA CEPHOKHCIIOTO
XKenes3a B MOJIyMETPOBOM

I'y6una, cm

Inybuna, cm

Inybuna, cm

Puc.12. Xapaxmep ebtu;eﬂauuea-1
HUA CONlell NpU NPOMBIEKE NO4e C GHe-
CeHUueM O0P2aAHO-MUHEPANIbHO20 NOOKUC-

umena (OMII): a - 10 m/fza OMII; 6
- 20 m/2za OMII; ¢ - 40 m/fza OCM. Oc-
manbHble 0003HAYEHUA KAK HA puc.2.
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BEPXHEM CJIOE TIOYBHI TOCHE
[ICPBOM MPOMBIBKH HAaKOIU-
nock 6 m/ea CEPHOKHUCIIOrO
Kanpuuss U S5 m/2a  cepHo-
kucioro Harpusd. [Ipu stom
3HAYUTENIBHOE YBEJIHYCHHE
Na,SO, u nonnoe wucuesHo-
senne CaSO, u MgSO, B
NaXOTHOM CJIO€ [IOYBbI, MO-
BUAMMOMY, CBS3aHO C TIPOKC-
xonsue oOMEeHHOH peakiiu-
€l MeXIy KaTHOHaMHU 3TUX
conedd. Hekotopoe ysenuue-
Hue cofepxanus Ca(HCO,),
1 NaHCO, B aTOM ci1oe nou-
Bbl BBI3BAHO, HAa HAIll B3IV,
BO3/IEHCTBUEM OpPraHO-MHUHE-
PAIbHOTO  MOJKHCIIHUTENS.
IHonoxurensHoe  BIMAHUE
ero Ha cogepxanne CaSO,
OTMEYAIOCh ITOYTH MO BceH
UCCIIE0OBAaHHOM TOMILE HOY-
BorpyHTa (Tabin. 46). B rny6-
JeXallUX TOPU3OHTaX OTMe-

Puc. 13. Humencusnocmo
6L €IAUUGAHUA CONlell npu
RPOMBIEKE NOYE C GHECEHUeM
0p2anO-MUHEPANLHO20 NOOKUC-
aumena (OMII): a - 10 m/fza
OMII; 6 - 20 m/2a OMII; ¢ -
40 m/fea OMII. Ocmansusie
00603naueHus Kax Ha puc.S.
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4anoch sBHOE Bhilenauusanue MgSO, u Na2S0,.

CyliecTBeHHBIE U3MEHEHMs B OTHOLIEHUU PacCONeHUs Nnoy-
BBl Mpou30LUIH 1ocie BTopod npoMbiBKU (4000+4000 m3/2a),
IIpUYEM He TOJMBKO B IOBEPXHOCTHBIX, HO M B IIYOHMHHBIX TO-
PHU30HTAX 1oyBbl (puc. 12 a), 4TO yKa3bIBaeT Ha CKBO3HOE IIpO-
MayMBaHUE TOYBHI MPOMBIBHOHW BOmOHM. B cpenHem B BepxHeM
METPOBOM CJIO€ COMIEpPXXAaHUE COJNCH YMEHBIIWIOCH MPUMEPHO
HanoJIOBUHY. 3HAYUTETIbHBIM paccosieHHeM Obula OXBaye€Ha U
myOxenexaras ToJua no4ysbl. I3 BTOpOro MeTpoBOro cjos o
IWIOTHOMY OCTatky Obuto BeIMBITO 0,21% comeii, mo SO, -
0,11% w no Na + K - 0,04%.

ITpu BTOPOH IpOMBIBKE INTaBHasg Macca coneit Obuta ynasne-
Ha U3 TMOYBHI 3a cueT 6osiee PaCTBOPUMOrO XJIOPUCTOrO HATPUS.
CoaepxaHue ero TONbKO B BEPXHEM ITOJIyMETPOBOM CJIOE TOY-
Bbl yMeHbiuiiocs Ha 0,377% (c 0,479 no 0,102%), win Ha 24
m/za. B cnoe 0,5-1,0 u» xommuectBo NaCl cokpaTtunoch Ha
0,233%.

B BepxHEM METPOBOM CJIO€ HECKOJIBKO YMEHbIUMIIOCH CO-
JepXaHHe CEepHOKUCIIOrO KalbliMs M IOBBICHIIOCH KOJHYECTBO
CEpHOKMCNIOro Marhus (Tabmn. 46). Na,SO, mouseprcs cuibHO-
MY BBULENAYUBAHMIO. [JOCTATOYHO OTMETHUTDH, YTO €r0 COEpXKa-
Hue B cnoe 0-1 m ymewpmmwnocs Ha 0,47%. CopepxaHue
NaHCO; B cnoe 0-25 cu ypenuuunocs Goiee 4eM B YeThIpe pa-
3a, a 3Ha4yeHde JApyrux coseil OuxkapbOHATOB 3HAYUTETHHO
yMenblumioch (tabn. 46). IlpumeudatenbHo, YTO IIpU BTOPOH
MIPOMBIBKE B ITOBEPXHOCTHOM TOPU30HTE MOYBHI MMOSBIJIOCH HeE-
0O0JIBIIOE KOJIUYECTBO Na2C03(O,005%).

3aMeTHOe paccoyieHue MOYBBl OTMEYAIOCH BO BTOPOM MET-
POBOM CJi0€, TIe TIaBHBIM 00pa3oM NpPOM30LUIO BbILIETAYHBA-
HHME CEPHOKMUCIBIX CONell, 0COOEHHO NaZSO4(Ta6J1. 46).

TpeTbst MpPOMBIBKA MPOJOTIXKATA BbIlliEaYMBaHUE COMEil B
BEPXHHMX HpoMmbiBKa Moyssl (puc. 12 a). [Ipun aToM MeTpoBBII
CJIOi TOYBBI MO MJIOTHOMY OCTATKY OMPECHHUJICS 10 MOpora TOK-
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cuyHocTH. CHIBHOE paccosieHHe KOCHYIOCh TaKHX KOMIIOHEH-
T0B, KaK Cl, Na+K u SO,. ITouyBa HeHTpanTH30BaIOCh TaKXeE M0
wenoyam (CO; u HCO,).

BTopoit MeTpoBBIN €T10i1 TIpU TpeTbell MPOMBIBKE SIBIIAETCS
KaK OBl CJIOE€M COJIEBOW aKKyMYNALUS, Iie O IUIOTHOMY OCTaT-
Ky Hakonwiock 0,176% coneit. OnHaKO KOIMYECTBO BBILLEIIO-
YEeHHBIX COJICH U3 BEPXHMX TOPU3OHTOB B 6-7 pa3 MpeBHILIATIO
3Ty cymMy. OTMEUEHHOE YKa3bIBAET HA TO, YTO TPEThS MIPOMBIB-
Ka B CHJIBHOM CTEIIEHH BbIIIEJAYMBAIa COJIM HE TOJIbKO M3
BEPXHET0 METPOBOIO CJIOHA, HO U U3 BCEH HCCIIEIOBAHHOM JBYX-
METPOBOM TOJIIM MOYBBL. DTO MOATBEPKIAAECTCH NAaHHBIMHM U IO
COJIEBBIM KOMIIOHEHTaM, U IO OTAEIBHBIM COJISIM.

Cnenyer OTMETHUTBH, YTO MpPH TpPETbed MNPOMBIBKE MOYBA
MIOJIHOCTBI0 OCBOOOAMIACh OT TaKMX BpPEAHBIX COJIeH, KakK
Na2C03, NaHCO3, a Takxe ot Mg (HCO3)2. CwibHo ObuH
oiienoueHsr Ca (HCO;), u MgSO,,.

ITonoxurenbHOe  BO3NEHCTBUE  3TOr0  MEJIHOpPAHTA
MOATBEPXAAETCS TaKXe NaHHbIMU 10 MHTEHCHUBHOCTH BBILLENA-
YMBaHMS COJIEBBIX Macc.

W3 npencrasnenHoro rpaguka (puc. 13 a) BUIHO, YTO HH-
TEHCHUBHOCTb BBIIIEJIAYHBAHUS COJIEBBIX MAacC TIOAYMHATIACD
NpsAIMOJIMHEHHOMY XapakTepy H3MeHeHHs. 1o KomuuecTBy Xe
XJIopa Ijis BTOPOro MOIYMETPOBOIO ciios Habmoganocs obpat-
HOe gB/leHHe. MHTEHCHBHOCTH BBILIETAYUBAHUS COJEH Mo 3TOo-
MY IOKa3aTeIbHO YMEHBIIAIAChH 110 MEepe YBEIMYECHUS TPOMBIB-
HOH HOPMBI BOJbI. DTO ABNICHHE, IT0-BUIMMOMY, CBA3aHO C TEM,
YTO XJIOp KaK 6oIee NerkornoABUXHbBII KOMIIOHEHT B OCHOBHOM
NOJUBEPrajiCsl BBILIETAYUBAHUIO MPH MEPBOM MPOMBIBKE.

HHTepecHO OTMETUTB, YTO BO BTOPOM METPOBOM CJIO€ IJIaB-
Has Macca coseil ObUIa BBIMBITA IPU BTOpOH mpomsiBke (89%
OT CYMMBb! BBIIIETIOYEHHBIX COJIEH IO IUIOTHOMY OCTaTKy U 99%
0 XJI0pY).

Ha BuimienayuBanue 1 m coneit u3 METPOBOTO COS MOYBBI
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B 3TOM BapHaHTe omnbiTa norpeboBaiock 93,7 m3/2a BOOBI MO
IUIOTHOMY OCTatKy U 166,6 m3/2a no xjiopy, 4To HPUMEPHO
COOTBETCTBYET pe3yJbTaTaM IIPOMBIBKM C IpuMeHeHHeM 40
m/ea tunca win 20 m/z2a runca+40 m/za HaBo3a. 1 M3 BOObI
BBILLIE/IAYMBATT U3 METPOBOro cinosi 1moussl 10,7 ke/ea coneit mo
IUIOTHOMY OcTaTKy 4 6,0 m/ea 1o xmopy.

BHecenuns B mo4BY [103a OpraHO-MHUHEPAIBHOTO TOXKMCIIH-
TEN MOJIOXUTENPHO BO3LEHCTBOBAIa U HA BOJHBIA PEXHM I10Y-
BBL. B crioe 0-25 cu unpTpanuia BoApI O CPABHEHMIO C UCXO/-
HBIMU [JaHHBIMHM yBenuuyunack B Tpu paza (¢ 1,05 mo 3,20
cm3/mun). B cnoe 25-50 cm 3TOT nokazaTenb MOYBBI YBETHYII-
cd noutu B 2,5 paza (c 1,01 mo 2,48 cm3/mun). IlpuBeneHHsle
JAaHHBIE JAIOT OCHOBAHHE HE COIVIACUTHECS C MPENIIONOXECHUSIMH
JI.I1.Po3zoBa (1956), B.M.Uxuksuwsunu (1971) u ap. o Tom,
YTO IPU NPOMBIBKE COJIOHLIOB-COJIOHUYAKOB NPUMEHEHNE CEPHO-
KHCIIBIX COJMEH Xejle3a U aJIloMUHUS MOXET OKa3aTh Hebmaror-
pHATHOE BIIMSHHE HAa BOZONPOHULIAEMOCTh U (PUIIBTPALMIO MTOY-
BEIL.

TIpon3BOAMTENLHOCTh MOYBBI ObLIa TakXe BBICOKOH. Ypo-
KalHOCTBh 3€pHa pHca C KaxIoro rekrapa cocrtaswia 20,1 y,
YTO IO CPaBHEHHUIO C OObIYHOM MMPOMBIBKOI (ITPOMbBIBKA BOIOM)
Ha 21% O6onblue. Pe3skoe MOBBILIEHHE YPOXAMHOCTH OTMeya-
JIOCh TI0 KYJIBType SUMEHs, BhIpallleHHOro nocne yOopKH puca,
yro Ha 70% O6orblue, 4yeM B BapUaHTE IPOMBIBKU TOJIBKO BO-
nou. Ilocne g4MeHs MoyBa HMCHONBL30BAIaCh IOA  KYIBTYpY
XJIONUATHUKA, JABUIETO ¢ KaXA0ro rexrapa 16,7 y xmonka-coip-
ua npu KoHTpone (mpomblBKa Bomoi) 11,6 y, unm Ha 51%
OombLe.

Bce 310 ybeauTenbHO CBHAETETHCTBYET 00 3(hheKTUBHOM
BO3JCICTBHU NPUMEHAEMOro MenuopaHTa B noze 10 m/ea Ha
MOBBIIIEHUE CONEOTHAYH, YIydllIEeHHEe BOJHBIX CBOMCTB H TOBBI-
IIEHUE MTPOU3BOAMTENIBHOCTH MOYBBI.
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IIpomsbiBKa mo4e ¢ BHeceHHeM 20 m/2a
OpPraHO-MHHEPAJbHOIO MOAKHCIUTEIS

IMo xapakTepy coneoTaayu MOYBbl JAHHOTO BapHaHTa CY-
IIECTBEHHO OTJIMYAIUCh OT Hpedpliylliero. 31ech MaXxOTHBIH
CIIOH ONpecHsNICd OO0 MOopora TOKCHYHOCTH IIpH NEPBOHM Xe
npombiBke. CopepXaHue IUIOTHOTO OCTaTKa yMEHBIIWIOCH C
1,40 mo 0,28%, a xmopa - ¢ 0,66 no 0,06% (6onee yem B 10
pas). Peskoe BoIMbIBaHHE OTMedanoch o SO, u JpyruM Kartu-
oHaM (Tabm. 46). OpHako comepxaHue OOIIEH IIETOYHOCTH
YBEIMUMWIOCH MOYTH B 2 pasa. [Mopbimienue copepxanus HCO,
OTMEYAIOCh TakXe B miyOxenexamux ropusontax. IlpuuuHy
9TOTO SIBJICHHUS, KaK yxe ObUIO CKa3aHO, MbI CBA3bIBacM ¢ 00Opa-
30BaHMEM BTOPUYHbBIX coyied OMKapOOHATOB NpH BO3IEHUCTBUH
BHECEHHOT'O METTHOPAaHTA.

IlepBas npoMbiBKa crIOCOGCTBOBAIA PACCOIEHUIO HE TOJIBKO
MAXOTHOTO CJIOsl, HO W BCEH HCCIeNOBaHHOM TOJIILM [TOYBOIPYH-
ta. IIpy 3TOM TOJNBKO M3 BEpXHEro METPOBOrO CJIOs TMOYBHI B
cpenHeM Obu10 yneneno 0,95% coneii Mo MIOTHOMY OCTaTKy, U3
KOTOpbIX okono 0,5% manaer Ha fomwo xjaop-uoHa, a 0,38% -
Ha gomo Na + K. B conepXaHun cyibaT-HOHa 3HAYUTENBHBIX
U3MEHEHUI HE MPOU3O0IIUIO.

C GOoNbIIOH MHTEHCHBHOCTBIO BBHIMBUIMCH COMH B ciroe 1-2
M, TJe colepXaHHe IUIOTHOTO octaTka cHu3mwiock Ha 0,87%,
npuyeM B ominuue ot cnog 0-1 wm 31ech BblleNadMBaHHE TIPO-
M30UIIO [IaBHBIM Oobpa3oM 3a cuer SO, u Na + K. (Tabn. 46).

INepBag nmpoMbiBKa ocBoOOOMIA MAXOTHBIN CJIOM TOYBBI OT
CCPHOKMCIIBIX CONIed Kauplud M MarHud. B cpeaneM i
BepxHero MetpoBoro cnod 3amackl CaSO, yBenMYWINCh Ha
3,68% m/ea, a MgSO, Hao6opot, ymeHbIMIOCH Ha 1,16 m/ea.
3HauMTE/IbHOE ONMPECHEHUE MOYBbI oTMevanoch o Na2SO 4 38-
ackl KOTOPOTO B METPOBOM CJIO€ TTOYBbI YMEHBIIWINCH Ha 31,6
m/ea. B 6onbiilom xonmyectBe NaSO, OblT BBIHECEH M3 BTOPO-
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ro MeTpoBoro cjosd noussl (6osnee yeM 90 m/za, ot 139,2 no
49,0 m/z2a). 3nech BbILLETAYMBAHUE CEPHOKUCIIBIX COJIEH OTMe-
vasnocy Takxke no CaSO,, a copepxanme MgSO, HecKobKO
yBETUUWIOCh (Tabn. 47).

Ecnu moBbiieHHe Npyd  MepBOM MPOMBIBKE OO0IeH Ienoy-
HOCTH B IIOBEPXHOCTHOM TOPHU30HTE MOYBHI CIIOCOOCTBOBAIO 00-
PA30BAHUIO BTOPUUHBIX CONEH - Mg(HCO3)2 1 NaHCO;, 10 B
DIyOXeJIeXalluX FOPU30HTaX OHO IIPHBEO K YBEIMYEHHIO KO-
JIM4YecTBa CA(HCO3)2. JIoBONBbHO MOKa3aTesIbHbIE JIaHHBIE MOMTY-
yensl 10 NaCl, comepxaHue KOTOPOIO COKPAaTHIOCh IO BCei
UCCIIEOBAHHOU TOMNIUE MOYBOrPYHTA. 3amachl 3TOM conu B crioe
0-1 m ymensmmucek Ha 110 m/za, a B cnoe 1-2 m - Ha 39 m/ea.

Bropas mpoMbIBKa Mpogoixana paccol€HHE MOYBbI, MPH-
yeM pacconeHueM ObUla OXBauyeHa BCA HcCClenyemas NyOHMHa
noyBbl. B BepxHeM METPOBOM CIloe IpOoLecce PAacCONeHUs Iou-
BBl 10 CPAaBHEHHIO CO BTOPOM METPOM C MEHbIIed WHTEHCHB-
HocTbio (puc.12 6). Bonee cymecTBeHHOE BbIlleTaYHMBaHHE
npousounio Ha rnybune 75-100 cm. KomuuectBo BbllLEnOUEH-
HBIX COJIEH U3 BEPXHErO METPOBOIO CJOSI COCTABHJIO B CPELHEM
0,22%, wnu 31 m/ea no rwiotHoMy octatky 4 0,13%, unu 19
m/2a, TIO XJIOpY.

CwibHOE BBILIETAYMBAHUE COJIEU IMPOU3OLLIO M3 BTOPOIO
METPOBOTO CNOS MOYBHL. 3hech oOliee KOMMYECTBO BBIMBITHIX
coneit cocraswino 1,61% mno rotHoMy octatky u 0,97% mno
XJIOpY, a B CpeOHEM JUIi XapaKTepU3yeMoro cios - COOT-
BeTcTBeHHO: 0,41 u 0,24%. TakuMm 06pa3oM, BhIIETAYUBAHHE
U3 BTOPOrO METPOBOIO CJI04 II0YBBI B OCHOBHOM MPOU30LUIO 3a
cyeT Oornee MOOBUXHBIX KOMIIOHEHTOB WIH coled. B pe3ynbra-
T€ BTOPOH INPOMBIBKH W3 IBYXMETPOBOU TOIIIM MMOYBOIPYHTA
Opu10 ynaneHo 118 m/ea coneil mo IJIOTHOMY OCTaTKy U 54
m/ea no xnopy.*

* TpuBoAATCA AaHHbIE TOJIbLKO COKPALLEHHbIX aHannu3oB (B AeBS-
TUKPATHON NOBTOPHOCTU). [laHHbIE NONHbIX AHANN30B YyTEPSRHbDI.
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Pe3koe BblllleayuBaHUEe CONEl IMPOM3OIIIO NMPU TPEThel
npombiBke. Copepxanue IUIoTHoro ocrarka B cnoe 0-0,5 m
YMEHBIIWIOCH Gosiee YyeM HanonoBuHy. Conul Mo INIOTHOMY OC-
tarky ynamwmck Ha 0,87% u3 cnos 0,5-1,0 » u Ha 1,1% us3
ciost 1-2 M. Conepxanue OOLieH [IETOYHOCTH YMEHHLIHUIOChH
HUXe MOpora TOKCHMYHOCTH IO BceMy NpPOodHI0 MOYBOIPYHTA.
HoBosibHO pe3ko Obu1 BeIHECEH xyop. OcraBiueecs mocrie Tper-
beil MPOMBIBKHA KOJMYECTBO €r0 B BEPXHEM METPOBOM CJIOE B
cpennem coctaBwio 0,055%. B 3ToM Xke cloe HanoJIOBHHY
YMEHBIIWIOCH cofepxkanue Na + K U IouTH HaCTONBKO Xe COo-
nepxanue SO,. Kommyectso Ca 1 Mg MOHM3WIOCH 10 HUYTOX-
HOIi BenuyuHbI (Tabi. 46).

B cmoe 25-200 cm B xomnuectse 0,003-0,005% nosBuinachk
BropuyHas conb Na,CO,. U3 GukapOGoHaTHbiX coneid Gbud Bbl-
meITel U3 nouel Mg(HCO;), u Na HCOB, OIHAaKo B cioe 25-
50 cm Bce xe ormevanoch Hakorwienne Mg(HCO,),, a Na
HCO 6bu1 ynaneH MOTHOCTBIO M3 MCCIIENOBAHHOM TOMILIM IIOY-
BOrpyHTa. B nmpoduiie moyssl B HeOONBIIOM KOJIMYECTBE YBEIH-
ymnoch conepxanre Ca(HCO,),.

[Ipu Tperbeil MPOMBIBK B MOBEPXHOCTHOM TOPU3OHTE I10Y-
BB, XOTS M HE3HAYUTEJILHO, HO ITOSIBWINCH COJIH CaSO4 u
MgSO,. 3ametHo yBenuumnoch 3HadeHde Na,SO, (tabn. 47), a
B HIDKENEXKAMUX FOPU3OHTAX MCCIICAOBAHHOH TONLIM  IOYBBI
CaSO, u MgSO, 6buti yraleHsl TOBOMBHO PE3KO.

Ecnu oTMeueHHbl XapakTep auddepeHIMall Conel g
BEPXHUX TOPU30HTOB MOXHO OOBACHUTH CHIIbHBIM BO3NECHCTBU-
€M MPOMBIBHOH BOZBI IIPU MOJIOXKUTEIPHOM BIMIHUHM BHECEHHO-
ro MeJIHOpaHTa, TO WA IIyOOKHX rOPU30HTOB OH CBfi3aH C a¢-
(EeKTUBHBIM PAacXONOBAaHHEM [BYXBAICHTHBIX KaTHOHOB CEPHO-
KHUCTIbIX conell (B pe3yabTaTe OOMEHHOH peaklMH) Ha BHEIpe-
HUE B [NOYBEHHONOMIOMAIOUIMHA KOMIUIEKC M BBITECHEHHE H3
HEro MONIOLICHHOTO HATpHs B NMOYBEHHbIA PACTBOP IPU OLHOB-
PEMEHHOM 3HAYMTEIHLHOM BBIMBIBAHMM M3 BOJHOPACTBOPUMOrO
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HaTpuss. O6 3TOM CBUIETENHCTBYET UHTEHCHUBHOE yAICHUE U3
HCCIIEIOBAHHOM TOJIIM ITOYBOIPYHTA XJIOPUCTOTO HaTpus. B
cioe 0-1 m u3 octaBmuxcd 73 1/ra NaCl 61 m/za 6buia ynase-
Ha IIpU TpeThell IpoMeiBKe. I3 BToporo METpoBOro ciost Komu-
yecTBO BeIMbITOro NaCl coctraBuno 136 m/ea (tabmn. 47).

Takum 00pa3zoM, pe3yabTaThl YABOEHHOH JIO3BI OpraHO-MH-
HEPaIbHOTO MOJKUCIUTENS eLle pa3 MOATBEPXAA0T BechbMa IMo-
JIOXHTEIbHOE BIIMSHUE IPUMEHAEMOIO MEJIMOPAHTa Ha MOBBILIe-
HHE COJIEOTNAuu XapaKTepu3yeMbix 1ouB. HHTepecHbie NaHHbIE
HOJIy4eHbl 10 MHTEHCHUBHOCTH BBIIIETaYMBAHUS COJIEBBIX Macc.
W3 MeTpoBoil TOMILM MOYBBHI ObUIO BRIMBITO B cpenHeM 1,77%
coneit w 71,9% u Kk ucxopgHoMy coaepxanuio. Ecim 310 KO-
nudectBo npuHATH 32 100%, TO OKaspiBaeTcd, uto 55,7% sTOM
CYMMBI OBUIO yfajieHO mpu repBod, 13,5% - npu BTOPOH U
30,8% - nipu TpeTbeid npombike. 1 ' Bogsl crioco6CTBOBAN Bbi-
Hocy 11,9 ke/2a coneit. Ha BeltienaunBanue 1 m coneit roHajo-
6wiace 83,2 m’/2a Bomsl, T.e. Ha 10,5 m3/2a MeHbie, YyeM npu
nose 10 m/ea. Ha pacconeHue MOYBBI O MOPOra TOKCHYHOCTH
Tpebyercss Beero 22-25 Teic. M/2a Boppl, T.€. B YETHIPE pasa
MEHbLIE, YeM IPU NPOMbIBKE IOYBBI TOJILKO BOLOH.

IMonoxurensHoe BO3AEHCTBHE MPUMEHSEMOro MeHOpaHTa
Ha TOBBILIEHUE COJEOTNAYH XapaKTepH3YEeMbIX I10YB MPOSBU-
JIOCh TaKXe B YIyYLIEHHH BOILHbIX CBOWCTB MOYBbl. PUIbTpa-
st Bosl yBenuumiach ¢ 1,06 1o 3,51 cu’/mun B cnoe 0-25 cu
uc 0,70 no 3,64 cm’/mun B cnoe 25-50 cm.

CyliecTBeHHO yIy4lIWwIach TaKXe IPOM3BOAUTENBHOCTD
MOYBBL. Ypoxail 3epHa puca goctur 22,1 y/za nipu 16,6 y/ea B
YCIIOBUSIX TIPOMBIBKM TOJMBKO BOHOH, T.e. yBenuuwicsd Ha 33%.
D10 Ha 12% Oosmplue, YeM B NPEABIAYLIEM BapHaHTe. 3HayW-
TeJbHBIM ypoxal - 21,4% m/za - oTMevasics Takxe Mo KyJIbTy-
pe duMmeHsd, uyTo okazanock Ha 80% Oosblie MO CpaBHEHHIO C
xouTtposneM. Ha 70% mnoBeicunca ypoxaii xnonvatHuka (18,8
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npotus 11,6 y/ea). CnepoBatenbHO, MOSBICHUE B HEOOIBLIOM
KOJIMYECTBE CO/BI [IPU TPEThel MIPOMBIBKE HE OKa3alo OTpHLIa-
TEJIbHOro AEUCTBHA Ha POCT, pa3BUTHE U yPOXAWHOCTb BbIpa-
IEHHBIX KYJIBTYp. DTO OODBSACHAETCS TEM, YTO MPOMBITbIE MOY-
BBl B MEpBBIH IO MCIOJB30OBATM MoJ MoceBbl puca. Ilocne 3a-
TOIUVIEHHS €ro IMOYBa MOABEPINIACh AaTIbHEHILIEMY PacCOIEHUIO U
TEM CaMbIM YIAJIEHHUIO H3 TIOYBBl OIPENEIEHHOIO KOJINYecTBa
cojieil, B TOM 4wucie copbl. ITogoOHoe siBleHHE (B YCIOBHSIX
NIPOMBIBKM HAaTPHUEBBIX COJIOHYAKOB), T.€. IOBBILICHUE ILENOY-
HOCTH IIpH ITPOMBIBKE, HE OTPA3MBLIEECS Ha ypoXae XJIomyar-
HMKa, HaOMopanock B cBoe BpeMs B omnbiTax B.C.Mansiruna
(1913) Ha 30710TOOPABIHCKON OINBITHOH CTAaHUMH.

Kak BuouM, 3¢pekT OT BHECEHHS OPraHO-MHUHEPATIBHOIO
HNOAKHUCIINUTENS, COHEpXKallero maBHbIM 0Opa3oM COJHM XKeme3a
W @IIOMHHMS, IO CPABHEHHUIO C MPOMBIBKOH BOZOH OrPOMCH H
HE HUXe, YeM OT BHeCeHUs THIICa WIH ero codyeTaHHs ¢ HaBo-
30M, IIpU KOTOpBIX OOHapyXHUBAIUCh BEChbMa XOpOIIHE pe-
3yJIbTaThI.

IIpombiBKa nmo4s ¢ BHeceHneM 40 m/za
OpPraHo-MHHEPAJIbHOIO MOAKUCIUTEA

Kak BHIHO M3 NpeicTaBleHHBbIX AaHHBIX (puc. 12 6 Tabm.
48), neppas NMPOMBIBKA IPUBEA K COBEPIIECHUIO PA3IMYHBIM pe-
3ynpTataM. I1o coKpaleHHBIM JAHHBIM, ONpPENETIAEMbIM B JEBs-
TH MOBTOPHBIX OOpasliaXx, BepXHHE TOPH30HTBI IPH MEPBOU
NIPOMBIBKE MOJBEPINIUCH PE3KOMY PACCOIEHHI0, HO B DIyOHMH-
HBIX TOPH30HTAX 3aMachl UX 3aMETHO yBETUYWIHMCH (puc. 12 6).
OnHako MO JaHHBIM TOJIHBIX AHAIM30B, B IOYBEHHOM TOJMILE
npou3olrio oOpaTHOe sBIEHHe, T.e. TlepBad MpPOMbIBKA HE
TOJIBKO HE Paccoiuiia BEpPXHUE TOPU3OHTHI MOYBSI, a, HA00OPOT,
croco6cTBOBa1a HEKOTOPOMY BTOPUUYHOMY 3aCOJICHUIO MX. A B
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HAXHHUX TOPU3OHTAaX IPOU3OLUIO CYIIECTBEHHOE pacCoIeHUE
noussl (Tabmn. 48). Ha mepBblil B3rIAA 3TO ABIEHUE KaXeTCs
MPOTUBOPEYHBBIM U HENOCTOBEPHBIM, OIHAKO MBI €r0 CYHUTAET
BIIOJIHE HOPMAIBHBIM. Ero nerko oObACHUTD, €CNH Y4ECThb, YTO
nepen NMPOMBIBKOM B MouBy Obu1 BHeceH B Oosmblioi nosze (40
m/ea) OpraHO-MUHEpaIbHBIA MOIKUCIHTENb, COAEPXAIIMH B
OOMBIIOM KOJHWYECTBE TMAPOJIMTHYECKU KHCIble coimu Fe u Al,
JAEUCTBYIOIUM Ha4yaJlOM KOTOpBIX, KaK M3BECTHO, SBIAECTCS
CepHasd KHCJIOTa, BBICBOOONMBIUASACS IPH THAPOTHTHYECKOM
pacuwiernienuy coneil. B pesynbrate 0OMEHHO-XUMUYECKOU pe-
aKLIMM CEPHOM KUCIIOTHI C CPABHUTETILHO TPYAHOPACTBOPHMBIMHU
CONAMU KapOOHaTOB B OMKapOOHATOB K&TbIMA M MarHds Iod-
BEHHas cpefa oOOraTHiach pacTBOPHMBIMH BTOPHYHBIMH COJIs-
MU CynabhaTOB HATpUsl, MarHUS U KATbLH.

BMecTte ¢ Tem Hapsiiy ¢ OOLIMM MOBLIIICHHEM COAEpPXKAHUS
COJEH TIpH MEePBOM MPOMBIBKE OTMEYaTOCh 3HAYUTENILHO BbILIE-
JIaYMBaHUE U3 BEPXHUX FOPU30HTOB JIEKTOPACTBOPUMBIX COJICH.
Kax BunHO u3 Tabn. 48, copepxaHue coseil Mo IUIOTHOMY OC-
Tatky B cioe 0-1 M mpu mepBoi NpPOMBbIBKE YBEIMYMIOCH B
cpeareM Ha 0,225%, Toraa Kak cogepxanue Tonbko SO,-MoHa
yBenuuwiock Ha 0,738%, T.e. Gonee ueM B Tpu pasa. IToutu B
JBa pasa yenuumnoch copepxanue Ca (ua 0,1%). OgHako 310
MOJTHOCTBI0 MOKPBIBAETCS BBIILEIOYEHHBIM KOJMHYECTBOM H3
BepXHero metTposoro cios Cl-nona. CogepKaHue 3TOT0 KOMITO-
HEHTa 31ech yMeHbUIWw1och Ha 0,521%, unm novtu B 3 pasza. Ha
0,084% ymensmmnoch coupepxanue Na + K. Takum oGpazom,
nepeasg IIPOMBIBKE CHOCOOCTBOBaa  HAKOIUIEHUI0 Oornee
MHEPTHBIX KOMIIOHEHTOB COJICi U BBILIETAUYMBAHHUIO JIETKOIIOM-
BUXHBIX KOMITOHEHTOB. B 9TOM OTHOLIEHHH BechbMa IOKa3a-
TEJIbHBI JIaHHBIE 110 JUddepeHIHaluy U CONPIXEHHOCTH COJle-
Bbix Macc. Kak BugHo u3 tabn. 49, mpu mepBoii MPOMbIBKE B
BEPXHEM METPOBOM CJIOE MOUYBBI OOPA30BANUCH BTOPUUHBIE CO-
JIU: Na2$O4-O,772%, win 105,4% m/za, CaSO4 - 0,338%, wnu
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44 m/2a. Onnako NaCl moaseprcst CHIBHOMY BbIMBIBAHHIO (Ha
0,735%, wmu 109,5 m/za). Dro ewe pa3 ybexnaer B TOM, 4TO
BEpXHHE TOPU3OHTHl XapaKTEpH3yeMOH IOYBBI, HECMOTPS Ha
obpa3oBaHHe BTOPHYHBIX COJIEH [P MEpPBOIl MPOMBIBKE, MOJ-
BEpPIVIMCh SBHOMY BBILENTAYMBaHu0. IlpuyeM obpa3oBaHue BTO-
PUYHBIX COJIel TakXe Haj paccMaTpUBaTh KaK IMOJIOXHUTEIbHBIA
axt. Eciu ogna u3 stux conedt - CaSO,, cinyxauias npu mep-
BOH IPOMBIBKE aKTHBHOJAEHCTBYIOLINM METHOPAHTOM, B TOCIIe-
OYIOIUX MPOMBIBKaxX Oynet crocobcTBOBaTh YCUIEHHIO MPOLIEC-
ca 0OMEHHOI peakLHH B MIOYBE U TEM CaMbIM YJIy4IIEHHIO BOJI-
HBIX CBOMCTB, 4eM HaMHOTO YCKOPUT IPOIIECC CONEOTHaYH MOY-
Bbl, TO BTOpas - NaSO,, ynansemas Ipu JaTbHEHIIHX TPOMbIB-
Kax U3 BepXHHUX TOPHU30HTOB IOYBHI, OydeT crocoOCTBOBATH
MpeoTBpalIeHHI0 ee 0Opa30BaHHIO BITOCIEACTBUH.

Obpamaer Ha ce6s BHUMaHHE XapaKTep COJEOTIaYH HUX-
HMX TOPU3OHTOB ITOYBBI MPU MEPBOI MPOMBIBKE.

Kax B BepxHEM IOpH30HTE, TaK U 3[€Ch IVIaBHAsd Macca Co-
ekt Beimbuiack 1o NaCl (52,4 m/za). Conu CaSO,, BHIMBUIHC
Ha 27,7 m/2a u MgSO4 - Ha 10,5 m/2a, yto crocobCcTBOBAIO
yacTMYHOMY obpasoBaHuio B moyse Na,SO, (16,6 m/ea).

Bropag mpoMbIBKa MPOAOIIXKaA/a AKTHBHOE BBIMBIBAHHE CO-
nel Mo BceMy NMPOGIII0 MOYBBI. IIpH 5TOM JOBOIBEHO CHIBHOE
pacconeHue NpOU3OLUIO B BEPXHEH TOJIIE MOYBbI, 0OCOOEHHO B
ec MepBOM METpOBoM cioe (puc. 12 ¢), rie no mioTHOMy Oc-
TaTKy KOJIMYECTBO CONEH YMEHBIIMWIOCH B cpefiHeM Ha 0,988%,
u3 xotopeix 0,179% napaer Ha pomo xiaopa, 0,483% - Ha no-
o cynbgparoB u 0,174% - Na + K. JJoBOJIBHO CHIBHOMY BbI-
MbiBaHuio mousepresd Takxe Ca (0,132%). Conepxanue Maraus
yMeHbLIMIOCH Ooslee yeM HamosIOBUHY (Tabir. 48).

M3 coneblx coelHEHWH B OCHOBHOM OBLTH BBILIETOYEHBI
NaCl (0,30%, w 44 m/ea) u CaSO, (0,550%, wu 67 m/ea).
Ha 0,083% (unu 11 m/ea) ymenbuimnocs xonmuyectso MgSO,.
Onnako conepxanue Na,SO, Mpofo/Kano 0CTaBaThcst BBICOKMM
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(0,0710%) B xapakTepuzyeMoM citoe 1MoYBkl. BMecTe ¢ TeM u 3Ta
COJIb TOABEPIVIACh CYIIECTBEHHOMY BbIILleNIayuBaHuio (16 m/za).
Ortmeyariocs HeGombioe ymeHbinenue cogepxanus Ca(HCO;), u
HesameTHoe obpasosarue Mg (HCO,), (tabn. 49).

Bo BTOpOM METPOBOM CJIO€ MCCIIENOBAHHOM TOJIIN ITOYBHI B
IPU BTOPOH ITPOMBIBKE OTMEYATOCH 3HAYUTEIBHOE PACCOJICHHE.

B pesynsTaTte BTOpOH NPOMBIBKE U3 ABYXMETPOBOH TOMIIH
noysBorpyHta Obu10 BbImeaodeHo 160 m/ea coneii, U3 KOTOPBIX
74,6% m/2a cocraswr NaCl, 12 m/za - Na,SO, u 13 m/ea -
MgSO,. CunpHomy BrMbiBanuio noasepres 1 CaSO, (62,2 m/za).

3HaYUTE/IBHOE KOJMYECTBO CONEH BBIMBUIOCH U TIPH
TpeTbel npombiBKe. CpellHee 3HaYEHHE BBIILETOYECHHbBIX COJEH
U3 BEpPXHEro MeTpoBoro cios cocraBwio 0,522% oT ocraslile-
rocd 1ociie BTOpOl HOPMBI BOIIbI KOUYECTBa conel (puc. 12 ).

3nauenne SO, pesKo COKPAaTHIOCh HE TOJIBKO B BEPXHEM,
HO M BO BTOPOM IIOJIYMETPOBOM cJioe 1ouBbl. B cioe 0-1 M Ko-
JIMYECTBO 3TOTO KOMIIOHEHTa YMEHBILWIOCH B cpeiHeM Oonee
yeM HanonoBuHy (¢ 0,721 no 0,308%). ITo Na + K otmeuanocs
obpartHoe siBnenue. CogepXaHue UX B IMOJYMETPOBOM BepXHEM
clloe IMOYBHI HECKOJIBKO YBEIHWYWIOCh, a B cioe 0,5-1,0 m 3a-
METHO YMEHBIIWIOCH. JIOBONBHO CWIBHO ObU10 BBEIMBITH Ca #
Mg. A B ornowennn HCO, nabmoganocs cuiabHOE TOALIENa-
YUBaHHE BEPXHUX [OPH30HTOB ITOuBkl. B cnoe 25-30 cm oTMe-
YalIoch Jaxe nospneHne HeGosbuoro kosudectsa CO,-HOHA
(Tabnm. 48).

Bropoit MeTpoBbiit ciioi no4sbl, 3a uckmoueHuem HCO;-
HOHa, MO BCEM IIOKa3aTelIM BOLHOU BHITAXKH XapaKTepU3O-
BaJICA HAKOIUIEHHEM cosielt (Tabm. 48).

Kak BupgHo u3 Tabn. 49, BepxHHil NONYMETPOBHIN CIIOH
MOYBBl TOJHOCTBI0 OCBOOOAWICS OT CEPHOKHMCIBIX COJIeH
Kanbuus U MarHus. Komuauectso Na,SO, COKpaTHIOCh MOYTH
Ha 0,3%, wi 17,6 m/2a. Ha 0,03% »sT1OT C/1oi1 1TOYBLI 0cBOOO-
awiica or NaCl.  3amerHo cHuswiocs coaepxanue Ca
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(HCO3)2. OnHako B XxapakTepHU3yeMOM CJI0€ MOsABHIMCh HOBbIE
conu: Na,CO; (B crnoe 25-50 cm - 0,017%) u NaHCO, . Hec-
KOJIBKO ToBbICHIOCH cosiepxanue Mg(HCO,),. Bee a10, Ge3yc-
JIOBHO, CBS13aHO C TIOJIHBIM OTCYTCTBUEM B JaHHOM CJIO€ TaKHMX
HelTpanusyromux coneit, kKak CaSO, u MgSO,. Peskuil BEIHOC
®THX cojiell oTMevarcs Takxe B cimoe 0,5-1,0 m, roe comepxa-
Hue Tonpko CaSO4 ymensmmmnock B cpeaeM Ha 0,410%, win
23,4 m/ea. Ilocie NPOMBIBKH B 3TOM CJIO€ MTOYBHI OCTAIOCh BCE-
ro 0,078% (2,9 m/ea) CaSO, npu HaTpusi COKpaTWIOCh Ha 5,5
m/ea, a - Nast4 Ha 26,8 m/2a. Ilo ocTanbHbBIM COEIUHEHHUAM
OTMEYaIoCch HeOGOJIbIIOE YBEIHYEHHE KOJaM4YecTBa coiel (Tabi.
49). Bce 3TO yKasbiBaeT Ha HeOIaronpHATHOE COOTHOILEHUE
COJIEBBIX MAacC B BEPXHEM METPOBOM CJIOE IMOYBLI IIPH TPETHEH
npoMsbiBKe. [ToJIHOE OTCYTCTBUE B BEPXHEM IOJIyMETPOBOM CIIOE
CaSO, u MgSO, u pe3koe yMEHbIICHUE CONCPKAHHUS BTHUX CO-
jeil BO BTOPOM METPOBOM CJIO€ IMOYBBI, BO-BUAMMOMY, CIIEAYET
OOBICHUTH [JOBOJILHO CHUJIbHBIM IIOBBILUEHUEM OTHOLUCHUSA
Na:Ca+Mg B 3THX cioax noys (tabm. 48, 49).

B miy6xenexaniux ropu3oHTax MOYBbl COOTHOLIEHUE COJle-
BbIX MacC OTHOCHTEIbHO HOpMalIu3oBatoch. B crnoe 1-2 m mo-
BbILIIeHHe oOulero 3amaca cojiedl MpPOTeKalo MaBHBIM 00pa3oM
3a cyeT yBenuyenus konuyectsa CaSO, u MgSO, (taba. 49).

AHalu3 MHTEHCHBHOCTH BblIleJaYyH-
BaAaHMMA COJEeBBIX Mac ¢ [I0Ka3al, 4TO I BEPXHErO
METPOBOrO CJI0s MOYBHI COJIM IO TUIOTHOMY OCTaTKy BBIMBLIMCH
cootBeTcTBeHHO Ha 52; 18 u 30% (puc. 13 ¢). Ha Beimenaun-
BaHHe | m coyeil U3 BEpPXHEro METPOBOIO CIIOS MOHAmOOMIOCH
no mwiotHoMy octatky 104,3 m’/za m no xsopy -0 137,9 m'/2a

BOL{bI.. 1 »#’' BOmBI BBILENAYMBAT U3 XAPAKTEPU3YEMOLO CIIOS
nouBsl 9,6 k2/za coneit Mo IIOTHOMY OCTaTkKy u 7,2 k2/ea 1o
XJI0pYy.

NimMmeHeHue PH3UKO-XHMHYECKHX CB
oMcTB moYB bl Kak yxe ObU10 OTMEUEHO, BHECEHHE B
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[IOYBY OpPraHO-MHHEPAILHOIO ITOAKUCIIMTENS, COAEPXKALIETo
IJIaBHBIM 00pa3oM CEpHOKMCIIOE Xeme30, crocobcTByeT obpa-
soanuio CaSO, u MgSO,, KoTopsie B CBOIO O4epeib BCTyIa-
I0T B PEAKLUIO C IOYBOM U IIPUHUMAIOT YYacTHE B €€ PacCONIOH-
LIeBaHHH.

Kak BuaHO u3 tabn. 50, mpoMBbIBKa IIOYBHL C BHECEHHUEM Op-
raHO-MHUHEPAIBHOrO MOAKUCAUTENS B pasmepe 40 m/za B cioe
0-64 cm crnocobcTBOBaNa TMOTHOMY PACCOJOHIIEBAHHMIO MTOYBHI.
B BepxneMm (9 cm) cnoe nmomnoieHHbI Na ObUT  BBIMBIT ITOJI-
HOCTBIO. B 3HaUUTENbHOM CTENEHU YMEHbIIATIOCh TaKXkKe COmep-
XaHHe TOMIOLEHHOrO Kajlblius. Bce 3T0 mo3BonsieT OmycTUTh
BO3MOXHOCTb (PUKCAIIMM Xelle3a B MOYBaX OOMEHHO-XHMHUYEC-
KMM U KOJUIOMJHO-XMMHYECKUM IIyT€M, O YeM CBHIETEIbCTBY-
I0T W JaHHbIe APYTMX HCCIeNOoBaTele.

Tax, B.M.Boponun (1972), usyyas BiausiHHE conepxkaHUd
ryMyca, MEXaHHMYECKOr0 ¥ MUHEpAIOTHYeCKOro CocTaBa, a Tak-
XK€ COMYTCTBYIOILUX KaTtuoHOB Ha nomoumeHue Fe, Ca Mg, K
1 Ip., o6HapyXWwl, 4To, nomomenue Fe compoBoxpaeTcs Bbl-
TecHeHHMeM Mg 13 ero 0OMEeHHBIX MO3ULUN U U3 KPUCTAIMYEC-
KO pELIETKH.

Matsumoto Satoshi, Wada Hidenori, Takai Iasuo (1972),
MCCIIEA0OBABIINEe MEXaHHU3M aJcopOLMKU B TIOUBE XeJle3a, BbIMbI-
BAEMOTO U3 3aTOIUIEHHOIO MOBEPXHOCTHOIO CIIOS, YCTAHOBHIIH,
yro Fe®*, BoIHECEHHOE M3 BEPXHEIO TOPHM30HTA IMOCIE OAHOTO
JHS 3aTOIUIEHUs, IIOYTH IMOJIHOCTBIO acopOUpOBaTIOCh B MOYBE.

B.T.Cheng, G.J.Quellette, S.J.Bourget (1972) obGHapyxu-
M, 9TO B HMHKYOMpOBaHHBIX 00pa3lax TAXKEIOCYINIMHUCTON
MHHEPATIbHOM MOYBbI [MOBBIIICHNE BJIAXHOCTH OT BO3IYIIHO-CY-
xoro coctosiHud 10 200%-Hoil moseBoil BiIaroeMKocTu oO0yc-
JIOBJIMBAET yBeJIH4YeHHEe OOMEHHOro xenesza B 14 pa3. AHaio-
ruyHoe apneHue Habnopganocs B.M.Casuuem (1970), kotopsiid
3aMETHI, YTO IIPU YBEIMYEHUH BIIAXHOCTH MOYBBI (IIPH MPOYUX
paBHBIX YCJIOBMAX), B IIOYBEHHBIH IIOIVIOIIAIOMIUI KOMIUIEKC
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Jier4ye BXOUAT MHOrOBaJIEHTHBIE KATHUOHBI.

H.B.JIemnykosont u JI.B.Peixosoii (1973), npoussoausuiu-
MH BBIYMCIIEHHE KOHCTAHT MOHHOro obMeHa mMexny Na wiu Mg
karroHa KVY-2 u kaTHoHamu pa3nnyHbix MenuopanTos (Ca win
Fe), 6bU10 YCTAHOBJIEHO, YTO SHEPIUS IOIVIOLIEHUS KATHOHOB
3aBUCHUT OT BJIAXHOCTH cHMCTeMbl. [I0 HMHTEHCHBHOCTH BO3-
NeHCTBUS HAa MOHOOOMEHHBIE MpPOLECCHl OHU PACIONOXHIH
MCCIIeOBAHHbIE MeNUOpaHThl B crenyommid pan: CaCl, rumc,
docdarunc, FeSO,, noderar, men.

Baecenue B noysy B OONBIINX 103aX OpPraHO-MHHEPAIbHO-
ro MOAKHUCIUTEN CIOCOOCTBOBAIO 3HAYUTETLHOMY IOBbILIIE-
HUI0 eMKOCTH Toromenus (tabn. 50), yTo, BO3MOXHO, CBs3a-
HO C HEKOTOPBIM YBEIHUYCHHEM B [IOYBE KOJIUYECTBA OpraHU4ec-
KUX BewecTs, cojpepxainuxcd (4,1%) BO BHECEHHOM B IOYBY
MEeJIMOpaHTe. DTUM Xe, MO-BUAUMOMY, CleayeT OOBACHUTH U
HEKOTOpbIE YBEIMYEHUE COLEepPXKAHUS MMOrMOWEeHHoro Mg, Benu-
YUHA TOMMOLIEHUSA KOTOPOro BO MHOIOM 3aBUCHUT OT COAEpXKa-
HHS B [IOYBE OPraHUYECKOrO BELIECTBA, IUIEHKU KOTOPOro, MoK-
pbiBasi TOBEPXHOCTb IJIMHUCTBIX MUHEPAIOB, YMEHBINAOT aj-
copbumio Mg. OtMmeuanoch 3ameTHoe u3MeHeHue no pH u
HCO; B cropoHy Hefitpanu3auun mo4ssl (Tabi. 50).

N3venenne ar po¢dp M3HYeCKMX CBOMCTB
nmo4B. BHeceHHe B MOUYBY MpPU MPOMBIBKE OpraHO-MUHEpAIbHO-
o MOJKHCIIUTENS CIIOCOOCTBOBATIO 3HAYHTENBHOMY arperupoBa-
HU10 (Tabs. 51) U yayqlleHHI0 JUCHEpCHOCTH 1ouBkl (Tabi. 50).
DTO BBI3BAHO TEM, YTO XK€Je€30 KaK BBHICOKOBAIEHTHBIN KaTHOH
C BBICOKHUM 3JIEKTPOKMHETHYECKUM IOTEHUUAIOM B KauyeCcTBE
HOHHOI'O M KOJUIOMAHOTO 3JIEKTPOJIMTA AETHUAPATHPYET I'MApO-
(WIbHBIE [TI0YBEHHbBIE KOUTOMIBl K TEM CaMbIM YIYy4illaeT arpo-
(pusnyecKye CBOKUCTBA MOYBLL. KpoMe Toro, ylyduieHue CTpyk-
TYPHOCTH TIOYBBI TP BHECEHHUH OPraHO-MHHEPATLHOTO MOAKHC-
JIMTENS CBA3aHO C TEM, YTO XKENe3UCTOe COeAUHEHHUE, KaK OT-
MEYaT HCC/ICAOBATeNd, HEUTPAIH3ysd LIESIOYHYI0 pEaKiHio
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MOYBBI, CO30AET YCJIOBUS A1 OOpa3oBaHMs aKTHUBHBIX (OpM
Kb, MarHus Y Xene3a. DTH KaTHOHBI, CEAUMEHTHPYS MOY-
BEHHBIE KOJUIOMABI, CIIOCOOCTBYIOT (POPMHPOBAHHIO BOLOMPOY-
HbIX MHKPOArperaToB 4 CHUXaT KO3(PHULUMEHT JUCITEPCHOCTH
TIOYBBIL.

YMeHbiieHne KopkooOpa3oBaHUs, TBEPAOCTH KOPKH, HUC-
IIEpCHOCTH, a TaKXe MOBBIIIEHUE KOTMYECTBA BOJXONPOYHbIX ar-
peraroB ITyTeM MPUMEHEHHs CEpHOKHCIIOro Xeses3a B KallTaHo-
BbIX COJIOHYaKax ObUIO OOHAapyXeHO TakXeB J1abopaTOpHAIX
onpitax H.I1.ITomora, I"'1.Hepertuna u A.H.EcekoBa (1969).

HurepecHasd paboTa 1O BBIABICHHIO POJIM MPOAYKTOB TMA-
poju3a  XKejie3a B arperMpoBaHMM II0YB  [IpOBEJEHa
A.V.Blacmore (1973). CpaBuupas arperupylomidii 3pgexT u
NPOYHOCTh arperpoBaHUs AUCIIEPTMPOBAHHBIX INIMH B PacTBO-
pax FeCl, B pasnuuHbIX CTaausiX €ro rWApoNM3a, OH oOHapy-
XuJ1, 4to Hanboree MPOYHBIE arperaTsl MOIYYaloTCd TOraa, Kor-
[a [JIMHBI HAXOHATCA B KOHTAKTE C pPaHHUMH INIPOQYKTaMH FHA-
ponuza. DTO a0 eMy OCHOBAaHHE cHeNaTh INPEAIONOXEeHHE,
YTO B BTOU CTAAUHU MOJOKUTEIBHO 3apsXKEHHbIE (KHHETUYECKU
MIPOMEXKYTOYHBIE MOHBI) TUAPOOKHUCH IIPUIIUIAIOT K [TOBEPXHOC-
TH [JIMH, 00pa3yd sapa id nocieayined KoHueHTpauuy. Iny-
Hbl, CMELIaHHbIE ¢ Treeo0pasHbIMU OCaiKaMM (KOHEYHBIMM
CTagusMH ruaponusa), B omneltax A.V.Blacmore arperupona-
JIMCh HENPOYHO, 2 0OBbeNUHEHHE ITUX JBYX a3 CO3aBaIO ar-
perathl 0COOEHHO YCTOHYHBBIE.

[IpoMbIBKa MOYBBI C BHECEHHEM OPraHO-MUHEPAIHLHOTO
TIOAKMCITUTENST 3HAYMTE/IBHO YBEIHUYMIA (DHUIBTPALMI0 BOIBI B
noyse. B nmaGoparopusix ycrnoBuax WIbTpanys BOABl B I1O-
BEpXHOCTHOM (25 cm) cinoe ysenmuwumnack ¢ 1,18 go 2,91
cm’/mun, a B cnoe 25-50 cm - ¢ 0,92 mo 3,00 cm’/mun. B mo-
neBbix ycrousx 10-MuHyTHas ubTpanus cocraBuina 47 MM,
y1O Ha 16 MM GoJbllle, YeM B UCXONHOMW MOYBe. 3a NepBhiid yac
¢unbTpoBaOCh 78 MM BOIBI, 3a BTOpOU -~ 14 mm, a B mociaeny-
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IOLLME Yachl KOMMYECTBO MPOUIHTPOBABUICHCS BOABI CHUXa-
noch 10 6 mMm. YCTaHOBMBILIASCS CKOPOCTb (PUIBTPALKA BOJBI
cocrasuia 0,1000 mm/mur, 4TO B TpU pa3a NpeBHILIAET UCXOA-
Hy10 BenuuuHy, wiu 20 pasa Gosibiie, 4YeM TP POMBIBKE OY-
Bbl 63 MPUMEHEHUS XMMHYECKHX MEIHOPAHTOB.

IIpou3BOAUMTENBHOCTSDb IIOYBLBI CBUlE-
TEJIbCTBYET O IOJIOXHUTENBHOM BO3/ICHCTBUH BHECEHHOTO B I0Y-
BY MelnopaHTa. Ypoxai puca coctasun 20,8 y/ea, wiu Ha 25%
Goinble, YeM Npu IpoMbiBKe ToibKO Bogoi. Ha 83% (9,6 y/ea)
YBEIMYMIICS YpoXail sSuMeHs 1npu oOmiel ypoXaHHOCTH €ro
21,1 y/2a. Ypoxait xjonyaTHUKa cocTaBun 16,9 y/ea, wnu Ha
53% BellIe, YeM TIpH MPOMBIBKE IOYBBI TOJIBKO BOIOM.

Takum o6pa3oM, Bce cCKa3aHHOE FOBOPHT O BeCbMa IOJIO-
KHUTETPHOM AEUCTBUM OPraHO-MUHEPATBHOTO MOAKHUCIUTENS
IIPH IPOMBIBKE Ha IMOBBIILIEHUE COJICOTIAYH, YAyUlleHHe PU3M-
KO-XUMHYECKUX, BOMHO-(PM3MYECKUX CBOMCTB M IPOH3BOIU-
TENBLHOCTH NMO4Bbl. OQHAKO W3 WMCIBITAHHBIX 103 3TOr0 MEIHO-
paHTa MbI OTAaeM IpeanoyTeHue poze 20 m/za. Dra posza o
BCEM [MOKa3aTessiM OKaszalach Hawiyduied. IloBbllieHHe 03B
OpraHO-MHHEPAIBPHOIO noakucaurend no 40 m/za no pspy no-
Kazareseil okasanoch MeHee 3((EeKTHBHBIM, YeM 2 Mpeablay-
1iMe, YyTO SICHO BHIHO U3 JaHHbIX Tabn. 52. [Ipu s3ToM ocobel-
HO ofpamaioT Ha ce0s BHUMaHHE AaHHbIE MO BOAONPOHHUIIaE-
MOCTH TOYBBl M YPOXaHHOCTH CEJIbCKOXO3HCTBEHHBIX
KYIbTYp, TO KOTOPHIM OpraHO-MWHEPATIbHbIM MOAKUCIUTEIb B
nose 20 m/za okazancs Haubornee 3¢pEKTHBHBIM.

BnaronpuatHoe BO3EHCTBHE CEPHOKHCIIONO Xene3a Ha Ka-
9eCTBO ITOYB C COJIOHLIOBBIMH TMpPH3HAKaMH YCTAHOBJIEHO MHO-
r'MMH uccieypoBarenamu. B paborax H.A.Bnacioka, H.IT.Mar-
Buiiko (1972), A.H.O6opuna, B.3.Tackaeoii, B.H.Kamenmu-
xoBoi (1972) nmopyepkuBanach nojaoxurenbHas poins FeSO, Ha
YPOXaiHOCTb CaXxapHOM CBEKJIbI, MILIEHULIbI, 3€JICHOH MacCHl Ky-
KypYy3bl ¥ IOHHHUKA U OTMEYAJIOCh, YTO 3TOT PEareHT HUCKOJIbKO
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He ycrymaer peiicrsuio rumnca. ITo manneiM A.IloctHHKoBa U
B.KobG3esa (1971), BiusiHMe Xene3HOro Kynopoca Ha yBeaHye-
HHME YPOXAHHOCTH CEHa COPro Y 3epHa O3UMOil PXH OKa3aloch
3HAQYUTEIBHO BbILIE, YEM TUIICA U XJIOPUCTOTO Kaibliusi. B
uccnegosanusax M.Ilperrenxodepe (1971) ypoxaiiHocTh miie-
Hui, Onarofaps npumenenuio FeSO,, ysemuuwtace Ha 250%.

B nureparype otMevaercs U o6paTHOE JeiicTBHE Xeme3uc-
TBIX COEIUHEHUWU Ha ypoxailiHocts pactenuit. A.M.Elgalo
(1971) B BereTaTUBHOM OIBITE HA CYIMHUCTON KapOOHATHOU U
MECYAHOM IIOYBAX U3y4Yall POCT KYKYpPY3bl IIPU BHECEHHH B IOU-
By Fe B f103e 5 me/ke win ONpPBICKUBAaHUU M HA (POHE IMOIHOTO
yaoOpeHHs U YCTaHOBUII, YTO YpOXaH KyKypy3bl U GENKOBOCTb
ee MOBBILIAIOTCS NIPU NPUMEHEHHUH XeJlaTa U 0COOEHHO MpH OIl-
PBICKUBAaHHUM pacTBOpoM, cojepxamuMm 1000 wme/ke Fe -
EINIHA. Tlo pannbiv atoro asropa, FeSO, Grictpo okucnascs
WIH BBbIajal B OCAloK U AEHCTBUE €ro oKasalnoch ciabee.

B pa6ortax JI.M.Konecuukosa (1972) u JI.M.BacuibeBoii,
JI.M.KonecuHukoBa (1972) npu OKyJIbTUBUPOBAHUU COJIOHLIOB
Honbacca orMeyanocs, uto FeSO 4 HE OKa3bIBAET CYLIECTBEHHO-
ro BIMAHMSA Ha ypoxai, 4TO, IO MHEHHIO aBTOPOB, CBA3aHO C
OTpULIATEIbHBIM AEHCTBUEM €r0 Ha HAKOIUIEHWE HUTPATOB U C
npeBpalleH|eM MOABHXHBIX opM ¢octaToB B [TOYBE B TPYA-
HOPaCTBOPHMBIE.

HekoTopsle npoTuBOpeuMBbie pe3ybTaThl OOHAPYXEHBI U B
OTHOLIEHUN 3 PEeKTHBHOCTH AEUCTBUS CEPHOKMCIIOTO Xele3a
Ha BOAOIPOHHULIAEMOCTh MOYB.

Euie B 30-e romst JI.IT.Po3or (1936) ykaspiBas, yTO XHMH-
yecKas MeJIMOpalLMs COJIOHLIAa OBICTPO OCYLIECTBISIETCS TIPU 00-
paboTKe ero TPeXBaICHTHBHIMU KATMOHAME, BHOCUMBIMHU B 110Y-
By, HanpuMmep, B (OpMe XeJIE3HONo Kylnopoca WJIH KBAacLOB.
Onnaxko nocne TakoW MENUOpalivy B HEKOTOPHIX Ciydasx HaO-
JIIOJATIUCh OTPHLIATENIbHbIE SBICHUS B BHIE TOHIMXCHUS
(hWIbTpallMM W TMOJABIEHUA OHONOIrMYECKOW MeATENbHOCTH
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MoYB, YTO MOTPeCOBATO JATHHEHIIEro WMCCNENOBAaHUA B BTOM
obnactu. Ho naxe ybequBIIMCh Ha OCHOBAaHMU UMEIOIIHXCSA Ma-
TEPUATIOB B TPOMagHOM 3(hekTe HEHCTBUSA CONeH Xene3a U
AJIOMUHHUS Ha MEJMOPALMIO COJIOHIIOBBIX 3aCOJICHHBIX IIOYB,
JI.IL.Po3oB (1956) Bce Xe mpopomxan omacaThCsi BO3MOXHOTO
BpENHOro [AeHCTBUS KOJUIOMIHBIX THAPATOB Ha (PUIBTpAIHOH-
HbIe CBOMcTBa NoYB. Takue omaceHus 1o MOBOAY BPEIHOro BIIU-
SIHAA TUOPOJIMTUYECKH KHUCIBIX coneil Fe u Al BbICKa3bIBaeT U
B.W.YxukpumBuwim (1971).

OnHako MHOrOYMCJIEHHBIE OINBITBI KaK B OMUXHEM, TaK U
JalbHEM 3apybexbe TakK U 3a pybexoM ybenuTenbHO JoKa3biBa-
10T BeCbMa MONOXUTENbHbIN 3ddexT coneil Fe u Al B nossiiiie-
HUM BOIOIPOHHUIIAEMOCTH TIOYB.

B wuccnepoanmsax Greilich Joachim, Kleinhempel Dieter
(1972) nokazaHo TonoXxuTenbHoe BausHue coieil Fe u Al na-
K€ Ha ONTHUYECKYIO IUIOTHOCTb TYMYCOBBIX BEILECTB H TOBBI-
ueHue UxX MUKpobuonoruyeckoi ycroiunsoctu. H.M.ELRayah
u D.L.ELRowell (1973), u3yyas neHcTBUE THAPOOKUCIIEH Xe-
Je3a ¥ amoMHHHA Ha pa3byxanue Na - MOHTMOPWIIOHHTA M Ha
BOJOIPOHULIAEMOCTh II0YB, HACHIIEHHBIX Na, YCTaHOBWI, YTO
BHeceHue runapokucied Fe u Al B COMOHUOBYIO MOYBY Hec-
KOJIBKO YBEJIMYMBAeT BOHONMPOHHMIAEMOCTh TMOYBH 3a CYET
ocTpyKTypuBawoiiero apgekra R,0,.

BeretauoHHBIX OIBITAX C MPUMEHEHUEM XEIE3HOTO KYIO-
poca Gbuto BhIsBIEHO, YyTO FeSO, B pasmepe 50% ot pacuer-
HOH HOPMBI MOBHIIIaeT KO3¢dUIIMEeHTa (PUIBTPALIMU HECKOJIBKO
Boite (0,0076 m/cymku), yem nosst 75% (0,0072 m/cymxu) wim
25% (0,0043 m/cymku). B Halmx mosieBbIX MPOHU3BOICTBEHHBIX
ONbITaX OPraHO-MUHEPAIBLHBIN IIOAKMUCIUTENb CONEpXKaLIHi
78% xene3uctoix coeaunenuii (FeSO s ¥ Fez(SO4)3), B nose 20
m/za Oonbllle MOBBICKWI BogompoHunaemocts mous (0,1102
Mm/mun), deM B fo3e 10 m/za (0,0664 mm/mun) u 40 m/ea
(0,1000 mu/mur).
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TaxuM oOpasoM, nprBeaeHHbIE (PAKThl O Pa3IUYHBIX BO3-
AEHCTBUAX CEPHOKMCIIOTO XKeJle3a JAI0T HaM OCHOBaHHE CJIETaTh
cIemyIolHii BhIBOL. Bermectsa, conepxamuue conu Fe u Al, npu
IPOMBIBKE JOIIXHBI BHOCUTBCS, B TIOYBY B TaKOH [03€, KOTOpas
Momia Obl OKa3aThcsl AOCTATOYHOH JUId HEHTpaIn3aluy LIEnoy-
HOCTH, aKTHBU3UPOBaHMs KAJIBLIUEBBIX COJNEH, a Takxe obpaso-
BaHUs M3 KapOOHATOB BTOPHUYHBIX COJIEH, aKTHBHO IEHCTBYIO-
mUX B OOMEHHO-KOJUIOUIHBIX peakuusax Mmous. B poszax, mpe-
BBHIIIAOIIUX 3Ty MOTPEOHOCTD, MMIPOTUTUYECKH KHUCIIBIE CONU
Fe u Al pefCTBUTENBHO MOIYT OKa3biBaTh HeGnaronpusaTHoe
BIMAHHE Ha BOJONPOHHLIAEMOCTb U JpPYrHe€ MENUMOpaTHUBHbIE
CBOMCTBA IIOYB ITyTE€M BBITAEHUS B OCANOK M 3aKYNOpPUBAHUS
IOYB.
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I''TABA X

PEKOMEHIALINH 110 IIOBBIIITEHUIO
YOOEKTHBHOCTHU MPUEMOB MEJIINOPAIINUA
3ACOJIEHHBIX I[MIOYB C HU3KOH CONEOTIAYEN

Kak crano usBecTHO, Gonbliasg 4acTh HU3IMEHHOCTEH Asep-
OadkaHa 3aHATA 3aCONICHHBIMU IMOYBAMM, HYXAAIOIUMUCA B
KOPEHHOH MeJIHOpauud. DTO crocoOCTBOBAIO IIMPOKOMY pas-
BUTHIO 3/1eChb MEIMOPAaTHBHBIX paboT. B Hacrosiee Bpems
OorblIas TEPPUTOPHUS MENUPATHBHBIE MAaCCHBOB PECITyOIHMKU B
JOCTaTOYHOH CTEreHU obecrieueHa OpOCUTENIbHOM BOAOM, KOJI-
JIEKTOPHO-IPEHaXHOM CEeThI0 W Ha 3HAYUTEJIbHOHN ILUI0IIANH
9THX MacCHBOB OCYIIECTB/IEHA IPOMBIBKA TOYB. Bce 310 pe3ko
YBEJIMYUIO TUIOLLA/h OPOIIAEMbBIX 3€MENb, 3HAYMTEIBHO ITOBHI-
CUIIO IUIONOPOJAHE IIOYB M YPOXaWHOCTh CENbCKOXO31MCTBEH-
HBIX KYJBTYD.

OnHako B pecny0iMKe COXpaHMUIOCH CIie MHOTO 3acoJieH-
HBIX 3eMernb, TpeOylouux Oe30TnarareNbHbpIX Mep MO MX CKO-
peiitieMy o3noposneHuto. Cpean ux GOJbIINME IUIOMIATM 3aHH-
MAlOT IMOYBBI, TPYAHO MONJAOLIMecd MEIUOPALUH.

AHanu3 TMOYBEHHO-TIPUPOLHBIX YCIOBUH HU3MEHHOCTH
AszepOaitkana rokasaja, YTO TPYOHOCTh  MeJIHOpAlUH
GONBbLLMHCTBA 3aCOJICHHBIX IT0YB PeCIyOIMKH BbI3BaHA IVIaBHBIM
06pa3oM ROBOJILHO CIOXHBIMH TOYBEHHO-METTHOPATUBHBIMH YC-
JIOBUAMH XapakTepusyeMoro perumosa. IlostoMy mpu Memmopa-
LMK 3aCOJIEHHBIX TOYB B A3epOaifixkaHe MEPONPUATHS MO 03-
AOPOBJICHHUIO MOYB U TIOBBIIECHHUIO IUIOAOPOAUSA HX JOJKHBI
COITIACOBBIBATHCS € INPUPOJHBIMH YCJIOBUSAMHU. [IpH 3TOM Kak
OCHOBHad 3ajaya BbIIBUracTCss HeOOXOOMMOCTb MPOEKTHPOBA-
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HMS U OCYIIECTBIIECHHS yIIyOJIeHHO pa3pabOTaHHBIX CUCTEM Me-
JIMOPATHBHLIX MEpONpPUSTUN U b pepeHIIMPOBAHHOTO MOAX0-
Ja K MeJIMOpaluy OTAEIbHBIX reoMOpdOIOrudecKux U no4BeH-
HO-MEJTHOPATHBHBIX PETHOHOB.

Kak moka3ano ucciaeqoBaHHE OTIENBHBIX THIIOB I[0YB,
JIMIIb HA OY€Hb HeOOJBIION TEPPUTOPHU HU3MEHHOCTEN Asep-
HailxaHa MOXHO OrpaHHUYMTBCS [IPUMEHEHHEM OOBIYHOM IPO-
MBIBKH (TOJIBKO BOJOW) Ha (pOHE KOJIEKTOPHO-APEHAXHOH Ce-
TH U J0OUTBCA HYXHOro otgekra OT Menuopauuu. Takumu
MOTYT OKa3aThCsl NMOYBH NPUBEPIIMHHON 30HBI M YAaCTUYHO 30-
HbI BHIKJIMHMBaHUS TIPYHTOBBIX BOJ PEYHBIX KOHYCOB BBIHOCA.
JU1 OCTIBHBIX Xe TeppUTOpHil HU3MEHHOCTEH A3zepOaiinxkana,
B YaCTHOCTH U1 3aCOJICHHBIX IOUB JE/MIOBUATIbHO-IIPOJIIOBH-~
aNIbHBIX PaBHUH, IUIEH(OB peYHBIX KOHYCOB BHIHOCA U &/UTIOBU-
TbHbIX PpaBHUH (YYacTKM 3aTyXaHHs COBPEMEHHOW aKKyMyJisi-
[MA U MEXIPUBHBIX NMOHMXEHUH) 3THUX MeponpusaTuil Oynger
HEJOCTATOYHO [UI1 MPaKTHYECKOro O310POBIEHHs 3eMeib. Ko-
peHHas MEJIMOpALUs 3aCOJCHHBIX 3€MeNb 3THX MacCUBOB Tpe-
Oyer pa3paboTKK TaKUX CHCTEM METHMOPATHUBHBIX MEPONPUATHIH,
Kotopple Obuto OBl HalpapieHbl, IIPEXIE BCEro, Ha pe3Koe
yiydyiieHe (U3HKO-XUMHYECKHX M BOAHO-PU3UUECKUX
CBOKCTB MOYB U CIIOCOOCTBOBAIM 3HAYMUTEIILHOMY MOBBILLIEHHUIO
»(p(PEeKTUBHOCTU NPOMBIBKM U YCKOPEHHIO O3IOPOBJIEHUS B OC-
BOCHHsl 3aCOJIEHHBIX 3EMeElb.

s noBpimieHUst 3¢pheKTUBHOCTH NPOMBIBKY TPYAHOMEIIH-
OpPHPOBAHHBIX COJIOHYaKOB MHOTUE HUCCAECHOBATENU PEKOMEH/Y-
I0T yyallleHue KOJUIeKTOpHO-ApeHaxHoi cetd (mo 200-300, a
uHorga u 10 100 M) u peskoe yBenMYEHHE HOPMBI MPOMBIBKH
(mo 70-100 Thic. #’ 2a). OgHako, KaK ycMaTpUBAETCH M3 aHa-
JA3a pe3yJabTaTOB MHOTOJIETHHUX ITOJIEBBIX NTPOM3BOACTBEHHMIX H
SKCTIEPUMEHTATIBHBIX OIBITOB, 3TU MEPOIPUATUSA HE OKA3aIUCh
KapJAMHATHHBIME B MOBBIIIEHUU 9()EeKTUBHOCTY MPOMBIBKM 3a-
COJICHHBIX [TOYB C HM3KOM camootgayeil. Hembsd 3abbiBath, 4TO
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€CJIU MOYBbl HE HIBTPYIOT BOAY WIH (DHIBTPYIOT €€ JOBOIBHO
cnabo, TO BCAKOE YBENHYEHHE HOPMbI IPOMBIBHOI BOMBI Ja U
CryuleHHe [peHaXHOW CEeTH HUKaK HE CMOXET YCKOPHTH MpO-
Lecca paccosieHus mous. IIpy mopmaye MOBBIIIEHHONH HOPMBI
TPOMBIBHOM BOJIBI OOJIBINAS YACTh €€, He NPOHIbTPOBABLINCE,
ucrapsercst ¢ moBepxHocTH. OOHIMe BOHBI B TOM Cllyyae He
TOMBKO HE OOGECIEYMBACT PACCONEHMS I[IOYBHI, HO, HAo6OpOT,
cnoco6CTBYET PeCTaBpaLlK 3aCOJICHHS, CUJIbHOMY 3aTTHBAHHIO
CPOKa 03A0pPOBIICHHS 3aCOJICHHBIX ITOYB, HEHYXXHOMY PacXoo-
BAHUIO OpOCHUTeIbHOH Boibl. M mmaBHOe, Bce 3TO pes3ko ymopo-
XaeT CTOMMOCTb METHOPATHUBHBIX paborT.

B pesynabrate NOMTONETHUX HCCIENOBAHUNA M 060OIICHMS
JIUTEPATYPHBIX MATEPHAIOB Mbl YCTAHOBWJIH, YTO TPYAHOCTb
NPOMBIBKH 3aCOJICHHBIX IMOYB ACTIOBUATIBHBIX M AJUTFOBUATBHBIX
PaBHMH, a TaKXe IIeH(OB peyHbIX KOHYCOB BHIHOCA CBA3aHA,
C OIHOH CTOPOHBI, C HAUTMYHMEM BBICOKOMH COJIOHLIEBATOCTH, a C
APYro# - ¢ TSAXKENBIM MEXAHUYECKHUM COCTABOM W BBICOKOM [HC-
NEPCHOCTBIO M HE3HAYMTENIBHOH BomooTHnadeidl. B cumy srtoro
NpU MPOMBIBKE B II0YBY BIIMTBIBAETCS JIHIIb HE3HAYUTEIbHAS
YacTb NMOAAaHHOW BoAbl. BenmeactBue HaGyxaHusi IOYB BIIMTBIBA-
HU€ BOMbI B IMOYBY OBICTPO NpEKpaIIaeTcs, YTO CWIBHO OCIIOX-
HieT coneynanenue. O60 BceM 3TOM CBUIETENIBCTBYIOT BKCIIE-
PUMEHTAIbHBIC JaHHBIE IPOM3BOIACTBEHHBIX OITHITOB. YCTaHOB-
JIEHO, 4TO OOBIYHAS NMPOMBIBKA ([IPOMBIBKA TOJIBKO BOHOM) 3a-
COJIEHHBIX TIOYB C HHU3KOH COJNeOTHayed cnabo AeHCTBYyeT Ha
pacconeHue MoyB. BrllllesaduBaHNe CONEH MPOUCXOAUT IVIAB-
HbIM 00pa3oM B BEPXHEM IIONYMETPOBOM CJIOE TOYBHL IIpuuem
pacconsiercst UMb OKONo 25% obuiero copmepXaHus CONEH.
CreneHp BbIILENAYUBAHUS BPEIHBIX COJIEH OKAa3bIBAETCS elrle
MeHblle (0K0JI0 1% OT MX CyMMBI), U BBILIE/IaYHBAHUE TTPOUC-
XOIUT B OCHOBHOM 3a CYET 60Jiee paCTBOPHMBIX XJIOPUCTBIX CO-
neld. BbiMbIBaHME CONel OTMeuYaeTcsi NMPEHMYIUECTBEHHO IIpH
NepBOd MpoMbiBKe. BTopas U TpeTbs MPOMBIBKY, KaK MO ILIOT-
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HOMY OCTATKy, TaK U IO OTAENBHBIM COJISIM CYIIECTBEHHO YBE-
JIMYMBAIOT 3amachkl X B MOBEPXHOCTHBIX IOpU30HTax moys. Ha
BbILIE/IauiBaHue 1m coneit Tpebyercs Oomee 400 M’/2a BOABI,
YTO COCTABJIAIOT HOPMY NPOMBIBKHM OKomo 120 Tsic. m/ea. Ha
BIMTHIBAHUE B TIOYBY TAKOTO KOJMYECTBA BOJABI OOBIYHO TpeOy-
ercs okoio 8-10 net, MpuyeM MPOU3BOAUTENLHOCTD TaKMM 00-
Pa30M MIPOMBITHIX [OYB BCE X& OCTAaeTCs HU3KOM. YpoxaH ro-
poXa KOpPMOBOTO (3e/ieHast Macca) coctasisier 35,7 y/ea, duMe-
Hd - 5,7, xomuatHuka - 3,05 y/2a. U xors npuMeHeHne yno6-
perns (Ngo, Py, 10 m/ea Hao3a) pe3Ko yBelM4HBaET ypoxai
3TUX KyIbTYp (TOpOX KOpMOBOit - 74,2, aumens - 11,5, xior-
qaTHUK - 7,8 y/2a), abGCONOTHOE 3HAYEHHE UX BCE XKE OKa3blBa-
€TCsl HEBBICOKHM.

Takum 006pa3oM, YYUTBIBas HEYIOBIETBOPUTEIIbHbIE pe-
3y7IbTAThl TIPOMBIBKH [I0YB TOJIBKO BOJOH, MBI COUIIM HEOOXOMHU-
MbIM Pa3paboTaTh Takue crocoGbl MPOMBIBKH, KOTOPbIe ObUTH
6bl HampaBleHb Ha YCTpaHEHHE HeOJIArONpUATHBIX SBIACHHH,
PE3KOe YCKOpEHHe CPOKa U YAEIUEBJIEHHE CTOMMOCTH MEIHOpa-
LAY 3aCOJIEHHBIX TIOUB C HM3KOM COleOTaaYeH.

MHoroneTHue aabopaTopHble M TIONEBbIE 3KCIIEPUMEH-
TaJIbHBIE HCCIIEAOBAHUS MOKa3ald, YTO 3(PEKTUBHBIM CIIOCO-
60M MOXET ObITb MPOMBIBKA Ha (POHE NMPUMEHECHUS XHMHYEC-
KHX MEJIHOPAHTOB, CHOCOBCTBYIOIIMX MyTeM OOMEHHOH peak-
LMY U KOAryJIsHd TOHKOMHUCTIEPCHBIX (paKiuii pe3KoMy yiIyd-
IEeHNI0 (PU3UKO-XHMUYECKUX U BOAHO-(PU3UYECKUX CBOKCTB, a
CIIeIOBATENbHO, JOCTATOYHOMY ITOBBILICHUIO COJEOTAAYH IOYB.

B kauecTBe XMMHYECKHX MEITHOPAHTOB IPU ITPOMBIBKE
[TOYB HAMH UCIIBITBIBAIUCH: TUIIC, ET0 COYETAHHE C HABO30OM, OT-
paGoTaHHas CepHas KHCIOTa, a TakXe KOMIUICKCHBIA OpraHo-
MHUHEPATbHBIA MOJKUCIUTED U OPraHO-TUIICOBAs CMECh.

B pesynbraTe 3KCIHEPMMEHTOB C Pa3HBIMU [03aMH MEITHO-
PaHTOB YCTAaHOBJIEHO, 4TO IIPOMBIBKH C HX MPUMEHEHHEM BO
MHOTOM CIOCOGCTBYIOT YIyYLICHHIO METHOPATHBHBIX CBOUCTB
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3aCOJIEHHBIX NIOYB C HU3KOHU coneotnaded. IIpu sToM pesynnra-
ThI BO3OEHCTBUS KaXHOro MEIHOpPaHTa M A03bl €0 OKa3ajluCh
pa3HbBIMHU.

BrisiBiieHO, YTO THIICOBaHHE TIPH ITPOMBIBKE OKa3bIBAaeT
OoInblioe BIMSIHUE Ha YIydlleHHE (PU3NKO-XMMHUYECKUX U BOI-
HO-(PU3MYECKUX CBOWCTB IMoYB. IIpu 3TOM B IIpodwie IOUBbI
3aMETHO YBEITMYMBACTCS COAepxKaHue KapOOHATOB U CEPHOKMC-
soro kaneiusa. Ha 5-20% ysenuuupaercs cogepXaHue IOIVIO-
IIIEHHOTO KaJIblMg U [0 IMOPOra TOKCHYHOCTH YMEHBUIAETCS CO-
JepXaHue MOMIOMIEHHOIO HaTpusd. 3HAYUTEIbHO YBEIHYUBAET-
¢l KOJIMYECTBO CTPYKTypooOpasyowux wactull (ppakuuu 60-
nee 0,01 MM), a KonuuecTBO (PU3MYECKOM INIMHBI U WIHUCTOH
(pakuMu M3 MHUKPOArperaTHoOro cocTtaBa, HaoOOPOT, 3aMETHO
yMmeHblIaeTcs. Bee 8To B ¢BOIO ouepellb CriocoOCTBYET pe3KOMyY
COKpallleHHt0 Ko3(dULHeHTa JMCIePCHOCTH 1104Bbl (B cioe 70
cM - oT 42-62 10 6-12%). Pe3koe nosbiuiaercss Ko3¢hPULUUEHT
BOAOIIPOHUIIAEMOCTH HOYBBI ([0 CPABHEHHIO C IIPOMBIBKOM
TOJIbKO Bopoi Gosiee uem B 13 pa3). Bece 310 co3maer BecbMa
OnaronpusiTHbIE YCIOBUS IS JIy4IIero U GbICTPOro BhIIETIAYH-~
BaHUS JIErKOPACTBOPHUMBIX CONel, OCOOEHHO BpENHBbIX, HO-
BOJIBHO HeOOJBLINM KOJIHUECTBOM BojAbl. Ha BbllLlenaunBanue 1
m coneil pacxogoBainoch 82-95 m'/za BojbL.

BozneiicTBue MMIICOBaHUA IIPU MPOMBIBKE OTPA3MIIOCh U Ha
NPOU3BOAMTENBHOCTH MOYB. C 3THX Y4aCTKOB ypoXail XJ1ommyat-
HHUKa ¢ rekrtapa cocrasuin 20-22 y, a ropoxa KopMoBoro - 135-
143 y, 4TO B HECKOJIbKO pPa3 IMPEBBICWIO ypOXaHHbIE NaHHbBIE
MIpU MPOMBIBKE TOJIBKO BOHOM.

Cpeun ucnpeitanusix o3 rumca (10, 20, 40 m/za) Hannyy-
mme oxaszancsd no3a 10 m/ea. IlpumeneHue 310N J03bI IPU IIPO-
MBIBKE CIOCOOCTBOBaIO HauOOIbLIEMY YOAJICHUIO COJIEH U3
METPOBOM TOJNIUM ITOYB IIPH HAMMEHBIIEM Pacxode NPOMBIBHOM
Bofbl. [1o 3¢hpeKTUBHOCTH MOBBLILIEHMS COJNIEOTAAYM TPU IIPO-
MBIBKE TIOYBbI OCTAIIbHBIE J03bl TMIICA MOXHO ITOCTABUTD B Clle-
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ayomeM yosiBatomeM nopsanke: 10 m/za, 20 m/ea, 40 m/ea.

HoBonpHO 9heKTUBHBIM IPUEMOM HE TOJIBKO UId OBICTPO-
ro ylajJeHHs COJeH M3 MOYBBI ¢ HU3KOH CONeoTAadeid, HO U JJId
pE3KOro ymyduleHdst (PU3HKO-XUMHYECKUX, arpou3H4ecKux
CBOMCTB U HawIydlIei IPOU3BOAUTEIIBHOCTH IOYBBI OKA3aJIOCh
COBMECTHOE IIPUMEHEHME TMIica U HaBo3a IpH MPOMBIBKE.

Ha BbienauuBanue 1 m coseil M3 METPOBOIO CJIOSI TIOYBBI
PacXoNoBaIOCh HAMMEHBILEE KOIMYECTBO BOIbI - 45-68 am’/za.
B MeTpoBoM croe rouBbl PacCOIMIIMCH IO MOpOra TOKCHYHOC-
T oT Bpeansbix coneil (NaCl, Na,SO, n np.) npu HauMeHpeH
HopMe Bompl (14-18 Thic. M'/2a). D10 6BUIO HOCTUTHYTO Oiaro-
Aaps pe3KOMY YIyYIIEHHIO (PU3MKO-XUMHUYECKHUX M BOJHO-(HU-
3UYECKHX CBOMCTB MOYB. 3HAUUTEIBHO YBEIUYWIOCH YHUCIO BO-
JIOTIPOYHBIX arperaToB, 4eMy CIOCOOCTBOBAJIO Pe3KOe yBElIUye-
HME B MMOYBEHHO-TMOMIOLIAIOLIEM KOMILIEKCE COQEpPXaHHs T10r-
JIOLIEHHOTO KaTbLUA M YMEHBIIECHUE MONIOIIEHHOTO HaTpui. B
2-3 pasa yBenuumiach NIyOMHA MPOCAYMBAHUS MTPOMBIBHBIX BOJ
1 B 9-30 pa3 KoadpuLMeHT BOJONIPOHULIAEMOCTH MOYBBI B CIIOE
0-1 M. YpoxaiiHOCTh XJIOMYaTHHKA COCTaBWIIA 25 y/ea, ropoxa
KopmoBoro - 185 y/za. Bonee 30 y/za cobpaHo 3epHa puca u
24 y/2a aumens. [Ipu TOM HaWIydlIHE Pe3yabTaThl TOJYYEHBI
1py npoMeIBKE - BHeceHueM 10 m/ea rurica u 40 m/ea HaBo3a.

ITpoMBIBKM C npUMEHEHHEM CEPHOH KHCJIOTHI IO CpaBHE-
HMIO C MpeNblIyHIMMH METMOpaHTaMH oOKa3zalcd Manoaddek-
THBHBIMH B OTHOLICHHH BbILLETaYUBAaHUs 3aCONICHHBIX IMOYB C
HU3KOH coneoTaaded. XapakTep U MHTEHCHUBHOCTD BBILIEIAYH-
BaHUA COJIEBBIX MAcC 3A€Ch OYEHb ONM3KM XOLYy M UHTEHCHB-
HOCTH BBIIIETaYMBaHNA IIPH IPOMBIBKE TONbKO Bopoi. Tak, ec-
M KOJIHMYECTBE BCEX BBbILIENIOYEHHBIX COJEH 3a INepuol Ipo-
MBIBKM C IIPUMEHEHHEM CEPHOM KHMCIOTHI NPHHATH 32 100%, To
obHapyxwuaetcs, 4yto B crnosix 0-0,5 u 0-1 sTa cymma coneit
ObUla MOJTHOCTBIO BBIMBITA MPH MEPBOU NPOMBIBKE, a IIPH BTO-
poH M TpeTbed NPOMBIBKAX COAEPXaHUE COJNEH MO IVIOTHOMY
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OCTAaTKy B XapaKTEPU3yeMbIX CJIOSIX COOTBETCTBEHHO YBEJIMYH-
nock Ha 37,8-3,1 u Ha 43,5-9,4%. CrnenosaresibHO, €ClIU 1 A
BOJB! TIPM TIEPBOIl MPOMBIBKE CHOCOOCTBOBAT BHIMBIBAHHIO U3
I1OJIyMETPOBOTO M METPOBOTO BEPXHUX CJIOEB MOYBbL COOT-
peTcTBeHHO 27,5 u 47,2 ke/ea coneid, TO BTO XK€ KOINYECTBO
BOJIbI TIPU TPEThE IPOMBIBKE BOCCTAHOBUJIO HX CONEPXAHUC Ha
0,86 u 0,95 ke/ea. 3nech Ha BbILIENaYUBaHUE 1 m coned MOT-
pe6osanock HauGosslee KomudecTso Bompl (98-115 M/2a TIO
UIOTHOMY OCTaTKy u 167-208 m’/ea mo xnopy). Kak mokazanu
aHANH3bl COOPaHHBIX (DAKTHYECKMX MATEepUAToB, BCe 310 00-
bSCHAETCS MHTCHCUBHBIM 0Opa30BaHUEM BTOPHYHBIX COJIEH MPH
MPOMBIBKE C BHECCHHMEM CepHOM KHCIOThL. O[HAKO MpUMEHe-
HUE CEPHOM KHCJIOTHI MPU NPOMBIBKE BCE XK€ MOJOXHUTEIbHO
BO3ICHCTBOBAIO Ha YIydIUEHHE (PU3MKO-XUMHUYECKUX M BOIHO-
pU3HUECKMX CBOWCTB MOYB, KOTOPbIE U3 C1a00CONOHLEHHOBBIX
NPEBPaTWINCh B HEHTpalbHble. BHITCCHEHHBIH MOIJIPILEHHBIH
HaTpHi (0T 2 10 9% OT CymMMBbI) ObUT 3aMeIleH MONIOIIEHHBIMH
Mg u Ca. B cTOpoHy HeHTpalHu3alM¥ M3MEHWIACH TaKXKe pH-
cpena mousbl. Bee 3TO crnocoGCTBOBAIO 3HAYUTETLHOMY COKpa-
lieHno akTopa JUCTIEpCHOCTH mouBkl (Gonee yeM B 2 pasa).
B MHKpoarperaTHoOM COCTaBe MIHMCTas (pakius CTana MEHbIIE
[PUMEpPHO B 2-3 pasa, COAepXaHHE KEe CTPYKTYPOOGPA3YIOIIHX
¢ppaximit, HaOGOPOT, HECKONMBKO yBenUumocs. B 2 pasa yse-
nuuuiacd Ko3QQULUUEHT BOTONPOHUIAEMOCTH T1OYBBI.

HesHauuTenbHOE BO3JEHCTBUE CEPHOM KHCJIOTHI OTMEYa-
N0Ch TAKXe B YAydIIEHUM TPOM3BOJUTENLHOCTH IOYBBL. YpO-
xail puca cocraswr 17,0018,7 yea, T.e. Ha 0,4-1,2 y/lea
Gosblie, YeM IpU MPOMBIBKE TONBKO BOJOW. IIpMMEpHO Takue
K€ pe3yNnbTaThl MoydeHs! o sumenio (12,9-15,5 y/ea) u xnon-
gatHuky (13,9-15,8 y/ea).

He3HauuTeIbHOE BO3ICHCTBHE CEPHOM KHCIOTHI OTMEYa-
JIOCh TAaKXe B YIydIIEHHH IPOM3BOAUTENHHOCTH TOYBBI. YpO-
xail puca cocrasun 17,0-18,7 y/ea, T.e. Ha 0,4-1,2 y/lea
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GobLeM, YeM IpH IPOMBIBKE TONBbKO Bojioit. TIpuMepHo Takue
Xe pe3yJIbTaThl NOIYYeHbI 1O suMeHio (12,9-15.5 y/za) u xnon-
gatHuKy (13,9-15,8 y/za).

Takum o6pa3oMm, M3 CKa3aHHOTO CTAHOBHTCA SCHO, 9YTO
[IPOMBIBKM C MPUMEHEHUEM CEPHOH KHCIOTH, OCOOEHHO B
Gonbimx go3ax (30 1/ra), OKa3aInuCh HECOCTOSTENbHBIMU B Je-
JI€ YCKOPEHHOTI'0 O3/10POBJIECHHUS 3aCOJICHHBIX NOYB ¢ HU3KOM CO-
neotnayei. [IpuMeHeHne CepHO KUCIOTH MOIVIO OBl TOBBICHUTD
3(hEeKTUBHOCTh MPOMBIBKH TPYAHOMETHOPUPYEMbBIX 3aCONIEH-
HBIX II0YB, HO JIWIIb B BUAE C1abbix pacTBopoB (0,5-0,8%-He1it),
KOTOpBI€, TIOBbILIAs GHIbTPALIMOHHYI0 CIIOCOOHOCTh ITOYBHI,
O0YCIIOBIIMBAIOT HECKONBKO Gosiee GhICTPOE BHIMBIBAHHE JIEIKO-
PacTBOPUMBIX COJEH U HE BbI3HIBAIOT PACTBOPEHUS MHEPTHBIX M
HOBOOOPa30BaHUsA BTOPHUYHBIX COJIEIA.

Onxum U3 BecbMa 3K THBHBIX MPHEMOB YCKOPEHHS 0310~
POBJIEHHS 3aCOJIEHHBIX IOYB C HU3KOW COJIEOTHayell oKazaics
TMPOMBIBKA C NMPHMEHEHHEM OPraHO-TMIICOBOM CMECH, COlepKa-
wed 75,1% runca u 20,6% OpraHM4ecKHX BElIECTB. IIpumene-
HHE BTOTO MpHEMa MPOMBIBKU CIIOCOOCTBOBAIO HE TOJIBKO pes3-
KOMY pacCOJICHHIO [TOYBbI B IByXMETPOBOM TOJIIE, HO H H3MeHe-
HUIO B OJIarONpHsITHYIO CTOPOHY COJIEBOTO COCTaBa ITOYB, KOTO-
pele U3 CynbGaTHO-XIOPHIHO-HATPHEBbIX MPEBPATUINCH B
CynbhaTHO-HAaTpHeBO-KanbLueBble. Ha BoiuenaunBanue 1 m co-
ned pacxomoBanock 63-70 m’/za Bombl. TTOYBBI TIONHOCTHIO
HEHTPATH30BATUCH TIO MOMIOLICHHOMY HaTpuio M pH. 3Haun-
TENBHO YBENMIWIOCH conepxkanue runca u CaCO;. Pesko ymyd-
IIWIHCh JaHHbIE 110 (haKTOpPY AUCIEPCHOCTH IOYBHI. Bemuuuua
3TOIO MNOKa3aTeNll yMeHbplnm1ach Gornee yeM B 8-10 pas (or 42-
53 f10 5-6%) B cnoe BepXHEro mosnyMeTpa M B 2,3 pasa B Cioe
BTOporo mnonmymerpa (ot 31-44 no 12-22%). IloBonbHO pesKo
YMEHBIIWIACh WINCTasd (pakUUs U YBETHYWIOCH YUCIIO BOJIOII-
POYHBIX arperaToB moussl. Bonee yeM B 2,5 pasa nossiciiacek Bo-
JOTIPOHMIIAEMOCTh 10YB. Bee 310 momoxurensHo oTpaswiocs Ha
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MOBbILICHUY TPOM3BOAUTEIPHOCTH TIOYBBL. YpOXail —puca 1o
3epHy coctaBun 19,6-21,4 y/ea, uto Ha 3,0-5,0 y/2a 6onblue, 4EM
B BAPHAHTE MPOMBIBKH TOJIbKO Bofoi. Ha 8,2-9,0 wea ysenuumi-
cs ypoxail sumeHs. IToBbllleHME YPOXAWHOCTH XJIOMMYaTHUKA
cocrasio 5,6-8,0 y/2a. U3 npuMeHeHHbIX 103 Hanbonee athdek-
THBHOM OKasamach 103a 10 m/ea opraHo-rHIICOBOH CMECH.

TIpuMeHeHue MpPU TPOMBIBKE OPraHO-MHUHEPAIbHOTO IOA-
KUCJIUTENS, CONEPXKAIIEro INIaBHBIM 06pa3oM CEPHOKHCIIBIE CO-
JM XKele3a M aTIOMHMHHS, OKa3anoch BechbMa 3(¢EKTUBHBIM B
TIOBBILICHUN COJIEOTHAYM, YAYYIIEHUH (HU3UKO-XHMHUYECKUX,
BOIHO-(PU3UYECKUX CBOWCTB M ITPOHU3BOJAUTEIBHOCTH 3aCOJNIEH-
HBIX TOYB C HU3KOM COJIeOTHaqyeH.

[Tpu 3TOM, BBIMBIB CONEH U3 METPOBOTO CJIOs MTOYBBI COCTA-
gun 125-143 m/2a no wioTHoMy ocTatky H 72-78 m/2a 1o xJ1o-
Py TPM HCXOIHOM 3ariace MX COOTBETCTBEHHO 296-324 n 102-
123 m/2a. Haubosnee BpeOHbII KOMITIOHEHT XJIOP BBIMBUICA Ha
70-85% oT ncxomHOro 3anaca ero. Ha BeimenaynBanue 1 m co-
neii 1o IUIOTHOMY OCTaTKy moTtpeboBanochk 83-104 m3/za Bons!.

Bnarogaps MHOTOBaJEHTHOCTH KAaTHOHOB M BBICOKHM
SMEKTPOKMHETUYECKHM MTOTEHIMANAM XEJe30 U alIOMUHHUH, e-
TUApATHpYs TUAPOHIbHBIE TIOYBEHHBIE KOJUIOMABI M HEHTpa-
JIM3Ys LIETIOUHYI0 PEAKUMIO [OYBBI, CO3ATH YCTIOBUA Wi 00pa-
30BaHHS aKTHUBHBIX (POPM KaibLlMd, MarHus, Xeje3a U TeM ca-
MBIM CIIOCOOCTBOBIU PE3KOMY MOBBIIIEHUI0 CTPYKTYPHOCTH H
YMEHbBILICHHIO QHCIIEPCHOCTH TOYBbI. JIOBOJIBHO CHIbHO MOHH-
3WJIUCH COJIOHLIEBATOCTh M B 2,4 pa3a MOBBICWIACH BOLOIIPOHU-
11aMOCTb TOYB. YPOXAHHOCTb IO PUCY, TUIMEHIO U XJIOMYATHU-
Ky docturia cooTBercTeenHo 20,1-22,1; 20,4-21,1 u 16,7-18,
y/2a, 4TO TIO CPABHEHHIO C KOHTPOJIBHBIM BAPHAHTOM (ITPOMBIB-
Ka TonbKo BOjoH) 6ombme Ha 21-33; 70-80 u 52-70%. Cpenu
MCIBITAHHBIX JO3 HawIy4lieid oKasamach foza 20 m/ea.

Takum 06pa3oM, M3 NPHUBEJCHHBIX JAaHHBIX CTAHOBUTCA
BHIHO, YTO BCE HCIIBITYeMble METHOPAHThI IOBBIIIAKT COJICOT-
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a4y TPYAHOMEIHOPUPYEMBIX 3aCOMEHHBIX MmouyB. OmHaKoO cre-
TICHb BO3JEHCTBUS STUX MEJIMOPAHTOB M PEHTaOEIbHOCTh MX 3a-
METHO OTIMYAlTCA ApYr OT Apyra. YToObl BbIABUTh HCTHHHYIO
KapTHHY 3TOr0 pasiiyus ¥ PEKOMEHIOBAaTh Ul MPOM3BOACTBA
Hanbosee BBITOLHBIE CIIOCOOBI ITPOMBIBKH, Mbl [TPOBEIIM MaTeMa-
THYECKYIO 3(P(PEKTUBHOCTh MPHUMEHEHMSI KaXI0T0 METHOPAHTA.

PesynbraTel 31X mpopaboTOK mpencTtasieHsl B Tabn. 53, B
KOTOPOM MpeXe BCero oOpalamT Ha ceOs BHUMAHHWE JaHHBIC
M0 COJeOTaue MOYBLI, PacCYHUTaHHBIE 110 popMmyne B.P.Bomo-
6yesa (1967).

n = Kolg (SSL)
0

A€ N - IIPOMBIBHAsA HOPMa, M,

Sn - HavalbHOE conecofepXanie B % OT IUIOTHOIO OCTAT-
Ka B cioe 0-1 am;

So- nonyctumoe conecofepxanie B cioe moussl 0-1 u;

o - MOKa3aTeab CONEOTIAYH;

K - xoatppuiuent, pasusiit 10000.

Kak BugmMm, comeoTgauya rodys Npu OOGBIYHOH IIPOMBIBKE
OKasanach n0BOJbHO HM3KOH (a - 30,0). IlpumeHenue xe xu-
MUYECKHX MEJHOPAHTOB MOBBICUNIO €€ B 6-8 pas, a B HEKOTO-
pbix ciaydasx - B 10-15 pas. Cpeau MpUMEHEHHBIX MeTHOpaH-
TOB HaWIy4dlIeH COJeOTAaYe XapaKTepHU30BAINUCH MPOMBIBKU C
COBMECTHBIM NPUMEHEHHEM TUrica ¥ HaBo3a, IPU KOTOPbIX 3Ha-
ueHue a konebanock B mpegenax 2,0-4,0. Ilo nokazauuio a pe-
3yIbTaThl BO3NEHUCTBHSA OCTIbHBIX MEJIHOPAHTOB KOJeOATUChH
NOYTH B OAMHAKOBLIX MNpenenax. HekoTopwle OTKIOHEHHS B
Jy4IIyl0 CTOPOHY OTMEYalIMCh IpH BHeceHun 10 m/za opraHo-
THIICOBOM CMECH M B XYAUIYIO CTOPOHY - [IPU BHECEHHU CEPHOM
KUCJIOTBI.

Huskas cosneoTnayu mpu NPOMBIBKE IIOYB TOJBKO BOHOWM
NpUBOINIA K 3HAYUTEIBLHOMY 3ataruBanuio (Ha 8-10 net) on-
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pecHeHus MMOYB M NOBOJIBHO OOJIBLIOMY PacXOOOBaHHUIO MpPO-
mbiBHbIX Bog (113 ThIC. M/2a). A BCe 3TO - K 3aTpaTaM 3HauH-
TEJIbHBIX CPENCTB.

IIpuMeHeHnEe XUMHUYECKUX MEIHOPAHTOB IPH IMPOMbBIBKE
XOTS U TpeOyeT HEKOTOPHIX NOIOIHUTENBHBIX PACXOI0B, OIHA-
KO B CBA3M C PE3KUM YIy4llIeHUEM (HU3UKO-XUMUIECKUX U BOM-
HO-(DU3MYECKUX CBOMCTB, CIIOCOOCTBYIOLUMX CYHIECTBEHHOMY
NOBBIUIEHHIO BOJONPOHHUIAEMOCTH IOYBbI, HAMHOIO COKpalia-
€TCs KOJIMYECTBO BOABI (6-8 pa3), nmpuMeHseMoe I MPOMBIB-
KM, YMEHBIIAIOTCS PAacXodbl HAa BOJOXO3AUCTBEHHBIE PabOTHI U
ob1IMe 3aTpathl MO CPaBHEHWIO C IPOMBIBKOM TOJBKO BOXOM
OKa3bIBAIOTCA JOBOJILHO HU3KMMU (Tabn. 53). IIpu atom camblie
Hu3kHe 3arpathl (155-243 py6.) moTpeGoBaICh MPU MTPOMBIB-
K€ C MPUMEHEHHUEM OTXOLOB HE(TEXUMHUYECKOH MPOMBIILICH-
HOCTH (OPraHO-TMIICOBOH CMECH M OpraHO-MUHEPAIbHOrO MOJ-
KHCIIUTENA), Onarogaps KOTOPHIM MOJyYeHbl GOMBILIHE ypoXau
puca, s4MeHd M Xjom4yaTtHHKa. OnHako Haumbosbined ypoxai
II0JIyYeH B BapUaHTaX IPOMBIBKM II0YB C COBMECTHBIM IMpHME-
HEHUEM THIica U HaBo3a (tabm. 53).

Taxum o6pa3oM, paznuuue pe3ybTaTOB IOCITYXHIO OCHO-
BaHMEM ISl 1TOJCUETA PEHTAOEIbHOCTH HCIIBITAHHBIX CIIOCOO0B
MPOMBIBKH.

HomKen 3aMeTHThb, YTO MPOMBIBKM TOJIBKO BOXOM HEpEHTa-
GenbHBI HE TOMIBKO IOTOMY, YTO Ha OCYIIECTBIEHHE MX BKJIAbI-
BalOTCsl OOJIBIINE CYMMBI M CPOKH O3IOPOBIICHHS 3€MeNIbh OYEHD
3aTATUBAIOTCA, HO M IIOTOMY, YTO Ha OKYIIaeMOCTh 3THX pacxo-
noB TpeOyeTcss MHOTO BpeMeHH. [0 caMbIM pe3ysibTaTUBHBIM
KyJIbTypaM, TaKMM KaK XJIOIMYaTHUK M PHUC, HA OKYMAeMOCTh
MeJIMOpaTUBHBIX paboT Tpebyerca 2,5-3 ropma. Eciu x 3TOMYy
CPOKy NOOAaBUTH €Ille U BpeMs O3LOPOBIICHUS 3aCOJEHHBIX IOYB
(8 net), To aro mpesbicuT 10 net. Ipu BbIpamMBaHUM Xe Y-
MeHs Ha 910 Tpebyetcs okomo 30 ner.

H0BONBPHO HU3KYI0 pEHTa0eIBbHOCTh ITOKA3&IM TaKXe Ipo-
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MBIBKH C I[IPUMEHCHHEM CEPHOM KHCIOTH, OCOOEHHO B
6ombiux po3ax (30 m/ea). 3aecy o pesyabTaTaM BIpalllMBa-
HUA SYMEHS METHOPATHBHBIE PAcXOdbl OKYIATCA JIUIIb Ha 12-H
rofi TOCNie TPOMBIBKH, a 110 pe3yJabTaTaM puca - Ha 2-i rof.

Xopoltiyl peHTabenbHOCTh MTOKA3aJId IIPOMBIBKH C IIpHUMeE-
HEHHUEM THUICa, IPH KOTOPHIX OKYIAeMOCTb MEIHOPATHBHBIX
PacxoloB NafaeT Ha MEepBBIM Xe€ rol M0CIe METUOPaluy, KakK B
YCIIOBHSIX BBIPALMBaHUA pUCa, TaK M XJonyaTHuKa. IIpuuem
BBICOKAsl YPOXAHHOCTh BTHUX KYJIBTYp CO3[aeT OnaronpHsTHbIE
YCIIOBUSL HE TOJIBKO I OKYMAeMOCTH MEIHOpPAaTHBHBIX paboT,
HO U I NOJy4eHHs 3HAYUTENbHOH NPUOBUIH B MEPBbIM Xe roa
OocBOeHHUS. B 3TOM OTHOIIEHHHM Haubosee BBIFOAHBIM OKa3ascs
BapHAHT MPOMBIBKH C IIPUMEHEHUEM MEHbBILEH [103bl THIIca. Brl-
paliMBaHUe MOCe MPOMBIBKH AYMEHS KakK 3[eCb, TaK U B OC-
TAJIbHBIX BapHAHTaX OKa3aIOCh HEPEHTaOEIbHbIM.

B oTHOIIEHUH peHTAOENbHOCTH OCYILECTBIEHHbIX CIIOCO-
60B MPOMBIBKH JIyYLIYIO Pe3yJbTaTHBHOCTb IMOKa3aid NPOMBIB-
KM C MPUMEHEHUEM OpPraHO-TUIICOBOM CMECH M OpraHo-MHUHeE-
PabHOTO MOAKUCIUTEN. braronapsa sTUM MeNHOpaHTaM B Iep-
BBIl TOJ MOCJIE€ MPOMBIBKM HE TOJBKO OKYISITCS MEIMOpPATHUB-
Hble Pacxofbl, HO U OyoyT MOJIy4eHbl 3HAYHUTENbHbIE MPUOBLIH.

ITo BceM moka3zaTensiM CaMbIMH PE€3yJIbTaTUBHBIMM OKa3a-
JICh TIPOMBIBKHM C COBMECTHBIM TNPUMEHEHHEM THIICa H HaBO3a,
Omaropapss KOTOpPbIM B MEPBBIH XK€ rol OCBOEHMS MEITHOPHUPO-
BaHHBIX 3€MeENb 33 CYET BHIPALIEHHOrO PHUCa IMOJIHOCTBIO OKY-
nsTCA BCE MENHOPATHBHBIE pacxoibl. BripamuBanue suMeHs U
XJIOMMYATHUKA B MOCJEQYIOLIHE [O/bl OCBOCHHS YBEJIUUUT CYMMY
npUOBUIH.

Taxum 06pa3oM, NPOMBIBKM C TIPUMEHEHHEM XUMHYECKHUX
METTHOPAHTOB B JleJle YCKOPEHHOrO O3I0POBJICHUA 3aCOJIEHHBIX
MIOYB C HU3KOM COJIEOTAaYeH MOYTH BO BCEX CIydasX SABIAIOTCH
penrabensHbIMU. Ho, HECMOTpPS Ha TO, YTO IIPOMBIBKH IIpH COB-
MECTHOM IpPHMEHEHUH TUIICAa ¥ HaBO3a OKAa3alMCh JIy4IIUMHU,
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MBI OTJaeM TpedrioyTeHre 6osee IUPOKOMY NPUMEHEHHUIO (Ha-
psay C 3TUMH MEIHOPAaHTaMU) OPraHO-TMIICOBOM CMECH U Op-
raHo-MUHepaJIbHOrO IoAkucnuTend. Hcmons3zoBanue uX IIpu
MPOMBIBKE 3aCOJICHHBIX MTOYB C HU3KOH COJIEOTHAYEH HE TOJIBKO
TMOJIE3HO U BEChbMa BBIFOJHO B 3KOHOMUYECKOM OTHOIIECHUH, HO
U OYeHb BaXHO B KaYeCTBe KapAMHATHHOIO pereHus OOpbObI C
sarpsisHeHHeM Ouocdepsl. Kak yxe ObUIO CKa3aHO, Ha3BaHHbIE
MEITMOPAHTBl B KaYeCTBE OTXOMOB €XETHEBHO BHIOPACHIBAIOTCH
3aBOJIaMH B KOJIMYECTBE COTEH TOHH U TEM CaMbIM 3arpsA3HAIOT
MOYBY M BOAY 3THX pailOHOB HaHOCA BPEX IO 3KOJIOTUH. YTH-
JIM3alusl ®TUX OTXOAOB - OJIHA U3 HEOTIOXHBIX 3a1a4, CTOd-
IIMX Mepel HapOAHBIM XO3SHCTBOM.
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IIPHUIOXEHHUE

Tab6auua 1
I'naBHOe cocTaBHbIE YAaCTH MOYB(%)
Ne Tny6una, T'ymyc CO, CaCoO; T'unc
paspesa M

2 0-9 0,64 6,63 15,08 0,31
9-23 0,41 6,42 14,60 0,72

23-43 0,38 6,53 14,85 0,46

43-64 0,38 6,82 15,51 0,49

64-82 0,38 6,82 15,51 0,33

82-106 0,38 6,82 15.51 0,66

106-122 He omp. 6,82 15,51 1,26

122-151 - 6,36 14,46 0,77

151-170 - 6,92 15,74 1,09

170-200 - 7,23 16,44 1,29

3 0-10 1,07 6,95 15,80 0,24
10-20 0,84 7,20 16,37 0,29

20-33 0,82 7,06 16,05 1,16

33-52 0,82 7,56 17,19 0,29

52-73 0,38 7,35 16,71 0,78

73-100 0,22 2,63 17,35 1,10

100-125 He onp. 7,84 17,83 0,82

125-150 - 6,21 14,12 0,31

150-190 - 4,98 11,32 0,12

190-200 - 6,67 15,17 0,30
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Tabauna 2

Mexanuyeckuii cocTaB no4s (%)

Ne Inybuna, BenuuuHa dpakuuu, MM

paspesa cM

1-0,25 | 0,25- | 0,05- | 0,01- | 0,005- | <0,00 | <0,01
0,05 | 0,01 | 0,005} 0,001 1

2 0-9 0,35 1,25 | 22,08 | 12,32 | 29,92 | 34,08 | 76,32

9-23 0,20 | 13,20 25,28 | 10,72 | 21,88 | 28,72 | 61,32

23-43 0,06 | 12,70 | 29,04 | 7,68 | 19,64 | 30,88 | 58,20

43-64 0,12 (12,48 | 23,60 | 12,40 | 18,80 | 32,60 | 60,38

64-82 0,19 | 16,97 { 13,16 | 9,56 | 22,40 | 37,72 | 69,68

82-106 0,40 | 24,40 | 54,80 | 17,80 | 5,76 | 16,84 | 40,40

106-122 | 0,46 | 9,94 | 15,80 | 12,68 | 27,00 | 34,12 | 73,80

122-151 0,54 | 17,46 | 32,20 | 11,32 | 14,96 | 23,52 | 49,80

151-170 0,70 | 10,30 | 29,00 | 10,28 | 21,24 | 28,40 | 60,00

3 0-10 0,65 | 7,63 | 17,68 | 13,44 | 28,24 | 32,26 | 74,04

10-20 0,35 | 8,05 | 17,44 | 12,32 | 33,88 | 27,96 | 74,16

20-33 0,37 | 8,63 | 22,56 | 15,08 | 32,24 | 21,12 | 68,44

33-52 0,38 | 3,18 | 28,04 | 13,64 | 26,04 | 28,72 | 68,40

52-73 1,77 | 3,15 { 23,00 | 14,80 | 23,56 | 33,72 | 72,08

73-100 0,23 5,33 | 20,04 | 13,68 | 2824 | 32,48 | 74,40

100-125 0,47 | 3,05 1592 | 11,72 | 32,84 | 36,00 | 80,56

125-150 | 6,94 | 30,58 | 21,80 | 8,88 | 9,76 | 22,04 | 40,68

150-190 | 11,04 | 25,12 | 38,00 | 432 | 748 | 14,04 | 2584

190-210 1,47 | 14,01 | 37,08 | 8,44 | 16,60 | 22,40 | 47,44
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Tabauna 3

MuxkpoarperaTablii cocraB nmo4s (%)

Ne ['ny6una, BennuuHa $ppakuuu, Mm
paspesa ™M
1-0,25 | 0,25- | 0,05- | 0,01- | 0,005- | <0,001 | <0,01
0.05 | 0,01 0,005 | 0,001

2 0-9 1,36 | 20,44 | 50,08 | 17,56 | 6,62 | 4,04 | 28,12
9-23 9,59 (19,61 | 5444 1932 2,60 | 444 |2536
23-43 0,67 |27,65|47,69 696 | 4,12 2,96 | 24,04
43-64 0,46 | 18,74 | 50,08 | 22,68 | 6,32 1,72 ] 30,72
64-82 0,56 | 24,40 | 44,40 | 23,20 | 3,72 3,72 | 30,64
82-106 | 2,72 | 28,60 | 4424 | 11,32 | 10,80 | 232 | 24,44
3 0-10 1,93 }20,83 56,52 | 13,20 336 | 416 |20,72
10-20 2,29 [23,19 153,24 | 1496 | 244 3.88 | 21,28
20-33 1,29 | 23,15 46,56 | 21,64 | 3,60 3,76 | 29,00
33-52 1,23 | 19,42 | 52,60 | 20,52 | 2,76 2,72 | 26,00
52-73 0,43 | 7,57 | 65,12 21,48 | 1,52 3,88 26,88
73-100 | 2,79 | 27,53 | 50,00 | 13,28 | 2,56 2,84 | 19,68
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Tabauua 4

®Ou3nyeckre nokasarean nous (%)

Ne [ny- | Yaen. | O6we | Tlo- | P.asp | Tur- | Bogo | IToae | [pen
pas- | OuHa, | Bec | mublif | po3- | auum | poc- | mpoH | Bas | enbHO
pesa ™M BEC | HOCTh KOf1. Hl. | BaQX | moJjie

pnara | mMvm/ | H. VII| Bas
MuH | | 1968 | Bnaro
VI eMKO
yac CTh
2 0-9 2,69 | 1,13 50 | 40,15 | 5,63 0,0 | 16,42 | 30,08
0,1
9-23 | 2,70 | 1,40 48 | 2649 | 5,65 21,51 | 26,83
23-43 | 2,74 | 1,46 47 16,12 | 5,75 21,86 | 26,26
43-64 | 2,70 | 1,49 45 12,83 | 5,55 21,59 | 24,91
64-82 | 2,69 | 1,51 44 9,81 | 6,18 22,64 | 21,96
82- 2,72 | 1,50 45 10,7 | 6,33 23,50 | 23,89
106
106- | 2,71 1,46 46 13,21 | 6,44 22,46 | 23,88
122
122- | 2,72 | 1,42 48 16,15 | 5,23 22,48
151
I51- | 2,77 | 1,41 49 14,16 | 5,73 24,71
170
170- | 2,73 1,43 48 11,26 { 5,87 25,76
200
3 0-10 | 2,65 | 1,13 51 25,39 | 5,63 1.0 | 21,04 | 30,62
0,1
10-20 | 2,67 129 52 19,38 | 5,83 23,97 | 25,20
20-33 | 2,65 1,36 49 11,07 | 5,89 23,39 | 23,58
33-52 | 2,71 1,41 48 17,64 | 5,79 21,82 | 24,09
52-73 1 2,75 | 1,47 47 14,31 | 6,00 22,50 | 24,68
73- 2,71 1,44 47 11,58 | 6,23 24,67 | 26,12
100
100- | 2,72 | 1,40 48 12,83 | 6,34 25,12
125
125- | 2,72 { 148 46 14,67 | 4,36 23,40
150
150- | 2,71 1,52 44 10,84 | 3,45 23,17
190
190- | 2,71 1,52 44 10,84 | 8,64 24,51
210
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CocTaB NorJoIeHHbIX 0CHOBAHMI

Tadaunua §

No [ny6uHa, Ca Mg Na | Cym- % OT CYMMBI
paspesa oM Ma,

Ca Mg Na

2 0-9 24,03 | 11,38 | 0,80 | 36,21 | 66363243 | 2,21
9-23 23,53 | 14,36 | 0,80 | 38,69 | 60,82 | 37,12 | 2,06

23-43 19,08 | 14,35 | 2,20 | 35,63 | 53,55 40,27 | 6,18

43-64 20,48 { 1436 | 1,80 | 36,64 | 55,89 | 39,19 | 4,92

64-82 20,98 | 10,39 [ 3,00 | 343 |61,04]|3023 | 873

82-106 }26,50 ) 1337 | 2,00 | 41,87 | 63,29 31,93 | 4,78

106-122 | 32,60 | 7,92 | 1,00 | 41,52 | 78,52 | 19,07 | 2,41

122-151 | 28,64 | 11,88 | 1,60 | 42,12 | 67,99 | 28,21 | 3,80

151-170 | 24,60 | 11,88 | 2,80 | 39,28 | 62,63 | 30,24 | 7,13

170-200 | 29,14 | 10,39 | 4,00 | 43,53 | 66,94 | 23,87 | 9,19
3 0-10 23531 7,43 | 400 | 34,96 | 67,30 | 21,26 | 11,44
10-20 27,57 | 14,36 | 4,00 | 43,93 | 60,03 | 31,26 | 8,71
20-33 27,16 | 891 5,60 | 41,67 | 65,18 | 21,38 | 13,44
33-52 20,64 | 6,93 | 5,60 | 33,17 | 62,22 | 20,89 | 16,89
52-73 23,61 | 891 6,26 38,72 | 60,98 | 23,01 | 16,01
73-100 | 26,17 | 5,94 | 6,00 { 3811 | 68,67 | 1559 | 15,74

100-125 | 25,67 | 11,88 | 4,00 | 41,55 | 61,78 | 28,59 | 9,63
125-150 | 19,24 | 11,88 | 4,00 | 35,12 | 54,78 { 33,83 | 11,39
150-190 | 12,23 | 6,93 | 6,80 | 2596 | 47,11 | 26,69 | 26,0
190-200 | 16,11 | 7,92 1} 5,20 | 29,23 | 55,11 | 27,09 | 17,80
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Tabauua 6

H3meHenne copepaHus coieBbIX KOMNIOHEHTOB
NOYB NPH NPOMbIBKE BOAOil 6e3 npHMeHeHns
XHMHYECKHX MeJinopaHToB (% )

[ny6 | Ilnor | Cym- | CO; | HCO; | ClI SO, Ca Mg | Nat+

WHa, | HbI Mma, K no
cM octa- | conei pa3Ho
TOK CTH
1 2 3 4 5 6 7 8 9 10

Jlo npoMeiBKH

0-25 | 3,000 | 2,863 | Her | 0,037 | 1,349 | 0.460 | 0,190 { 0,069 | 0,758
0,60 {38,00| 9,58 | 9,50 | 5,72 | 32,96

25-50 | 2,604 | 2,440 - 0.039 ] 0,969 | 0.580 | 0,143 | 0,052 | 0,657
0,64 | 27,30} 12,08 | 7,13 | 4,32 | 28,57

50-75 | 2,482 | 2,277 - 0,037 | 0,806 | 0,644 | 0,123 | 0,041 | 0,626
0,60 122,70 | 13,41 | 6,16 | 3,35 | 27,20

75- | 1,984 | 1,904 - 0,039 | 0,660 | 0.547 | 0,082 { 0,038 | 0,538
100 0,64 | 18,60 | 11,39 | 4,10 | 3,13 | 23,40
100- | 2,060 | 1,958 - 0,046 | 0,646 | 0,592 | 0,093 | 0,035 | 0,546
125 0,76 | 18,20 | 12,33 | 4,64 | 2,92 | 23,73
125- | 1,900 | 1,816 - 0.046 | 0.568 | 0,577 | 0,082 { 0.028 | 0,515
150 0,76 | 16,00 | 12,02 | 4,10 | 2,27 | 22,41
150- | 1,630 | 1,617 - 0,046 | 0,540 | 0,464 | 0,073 | 0,012 | 0,482
| 175 0,76 | 1520 | 9,66 | 3,67 | 1,00 | 20,95
175- 1 1,940 | 1,899 - 0,041 | 0,472 | 0.751 | 0,141 | 0,029 | 0.465
200 0,68 | 13,30 ] 15,64 | 7,02 | 2,38 | 20,22

ITocne nepBoii NpoMbIBKH

0-25 | 0,526 | 0,546 | 0.002 | 0.110 { 0,075 | 0.184 | 0,014 | 0,002 | 0,159
0,08 | 1,80 | 2,10 | 3,63 | 0,71 | 0,18 | 6,92

25-50 | 1,530 | 1,531 | Her | 0.086 | 0.685 | 0,209 | 0,073 | 0,018 | 0,458
1,44 | 19,30 | 4,35 | 3,65 | 1,51 | 19,93

50-75 | 2,160 | 2,071 - 0.071 | 0,975 | 0,283 | 0,155 | 0,035 | 0,551
1,16 27,50 | 5,89 | 7,74 | 2,85 | 23,96

75- | 2,476 | 2,213 - 0,073 | 1,083 | 0,262 | 0,148 | 0,041 | 0,606
100 1,20 | 30,50 | 5,46 | 7,39 | 3,28 | 26,39
100- | 2,230 | 2,048 - 0.068 | 0,941 | 0,305 | 1,141 | 0,029 | 0,564
125 1,12 126,50 | 6,35 | 7,03 | 2,40 | 24,54
125- | 2,172 | 2,057 - 0.085 | 0,991 | 0,230 | 0,087 | 0,023 | 0,641
150 1,40 | 27,90 | 4,79 | 436 | 1,87 | 27,86
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150- | 2,922 | 2,787 - 0,068 | 0.966 | 0,793 | 0,232 | 0,041 | 0,687
175 1,12 | 27,20 | 16,52 | 11,57 | 3,38 | 29,89
175- | 2,784 | 2,662 - 0,063 | 0,912 | 0,769 | 0,212 | 0,038 | 0,668
200 1,04 | 25,70 | 16,02 | 10,59 | 3,11 | 29,06
Iocne BTOpOI NPOMBIBKH

0-25 | 1,596 | 1,517 | Her | 0,078 | 0,383 | 0,549 | 0,109 | 0,021 | 0,377
1,28 { 10,80 | 11,44 | 543 | 1,69 | 16,40

25-50 | 2,426 | 2,291 - 0,076 | 0,898 | 0,507 | 0,121 | 0,029 | 0,661
1,24 | 2530 | 10,56 | 0,05 | 2,31 | 28,74

50-75 | 2,788 | 2,753 - 0,085 | 1,118 | 0,571 | 0,139 | 0,035 | 0.805
1,40 | 31,50 |1 11,89 | 6,94 | 2,85 | 35,00

75- | 2,376 | 2,309 - 0,081 | 0,744 | 0,652 | 0,105 | 0,029 | 0,668
100 1,32 | 21,80 | 13,58 | 5,25 | 2,40 | 29,05
100- | 2,306 | 2,238 - 0,078 | 0,635 | 0,759 | 0,107 | 0,026 | 0,633
125 1,28 | 17,90 | 1591 | 534 | 2,14 | 27,51
125- ] 1,626 | 1,617 - 0,090 | 0,554 | 0,404 | 0,044 | 0,012 | 0,513
150 1,48 | 1560 | 842 | 2,22 | 0,98 | 22,30
150- | 1,632 | 1,629 - 0,085 | 0,518 | 0,459 | 0,048 | 0,015 | 0,504
175 1,40 | 14,60 | 9,56 | 2,40 | 1,25 | 21,91
175- | 1,808 | 1,736 - 0,083 | 0.479 | 0,596 | 0,077 | 0,021 | 0,500
200 1,36 | 13,50 | 12,41 | 3,83 | 1,69 | 21,75

IMocne TpeTbel NPOMBIBKH

0-25 | 2,244 | 2,037 | Her | 0,034 | 0,958 | 0,312 | 0,110 | 0.037 | 0,586
0,56 | 27,00 | 6,59 | 5,50 | 3,08 | 2548

25-50 | 2,748 | 2,732 - 0,027 | 1,179 | 0,551 | 0,145 | 0,045 | 0,785
0,44 3320 ) 11,48 | 7,26 | 3,74 | 34,12

50-75 | 2,454 | 2,306 - 0.022 | 0.824 | 0,653 | 0.110 | 0,035 | 0.662
0,36 | 23,20 1 13,60 { 5,50 | 2,86 | 28,80

75- | 1,704 | 1,655 - 0,032 | 0,618 | 0,413 | 0,040 | 0,013 | 0,539
100 0,56 17,40 | 8,60 | 1,98 | 1,10 | 23,44
100- | 2,134 | 2,113 - 0,029 | 0.685 | 0,662 | 0,038 | 0,024 | 0,625
125 0,48 | 19,50 | 13,79 | 4,40 | 1,98 | 27,19
125- ] 2,334 | 2,253 - 0,027 | 0,543 | 0,929 | 0,150 | 0,035 | 0,569
150 0,44 | 1530 | 19,35 | 7,48 | 2,86 | 24,75
150- | 2,248 | 2,177 - 0,024 | 0,522 | 0,935 | 0,150 | 0,035 | 0,537
175 0,40 | 14,70 | 19,48 | 7,48 | 2,86 | 24,24
175- | 2,070 { 2,061 - 0,024 | 0,515 | 0.829 | 0,137 | 0,029 | 0.527
200 0,40 | 1450 | 17,27 | 6,82 | 2,42 | 22,93
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Ta6auna 9

HU3menenue MHKPOarperaTHoro cocTaBa 1nous 1ipm

[IPOMBIBKe BOJO#H (10/110¢/1€) IPOMBIBKH

['nyGuna, cM BenuunHa dpaxuyu, MM
1-0,25 | 0,25- | 005- | 0,01- | 0,005- | <0,001 ; <0,01

0,05 0,01 | 0,005} 0,001
0-9 065 | 1149 | 71.96 | 7.12 | 2.16 | 602 | 15.90
0,73 14,69 | 59,72 | 10,26 | 1,04 | 13,56 | 24,86
9-30 065 | 1149 | 7176 | 772 | 216 | 602 | 15.90
0,60 11,96 | 58,04 (16,80 | 2,16 | 10,44 | 29,40
30-43 078 | 2224 | 59.80 | 808 | 1.80 | 730 | I7.18
0,12 9,56 | 73,64 | 5,62 | 0,88 | 10,28 | 16,68
43-64 078 | 2224 | 5980 | 9,08 | 1.80 | 7.30 | 17.18
0,13 931 65,80 | 592 | 1,36 | 17,48 | 24,76
64-82 031 | 583 | 7800 | 912 | 124 | 550 | 15.86
0,44 5012 | 7396 | 5,64 | 1,52 | 13,12 | 20,48
82-100 0.18 | 164 | 8152 | 936 | 220 | 510 | 16,66
4,23 7,89 | 6920 | 536 | 044 | 12,88 | 18,68
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Tabanua 10

H3menenue COJEPKAHNA COJIEBBIX KOMIIOHEHTOB MOYB NpH
npomsiBKe ¢ npuMeHeHuem 10 T/ra ramca

(%/M3KB)

[ny- | Hnor | Cym- | CO; | HCO;| Cl SO, Ca Mg T Na+ ]
6uHa, | HbIH Ma K
M ocrar | cojiei

OK
12 3 [ 4 5 6 7 | 8 9 10
Jlo npoMBbIBKH

70-25 | 2,046 | 1,897 | Her | 0.041 [ 0,902 | 0,272 | 0,108 | 0,037 | 0.537

0,68 - 567 | 567 | 3,02 {2333
25-50 (2260 12,0497 - [0.0391] 1,083 | 0.178 | 0.108 | 0.041 | 0.600

0,64 |30,50 | 3,71 | 5,40 | 3,35 | 26,10
50-75 12,324 12,100 | - | 0.037 | 1.115 ] 0.179 | 0.119 | 0,039 | 0.611

0,60 | 31,40 | 3,73 | 5,94 | 324 | 26,55
75- {237212,100 ] - 100377 11150179 0,119 } 0.039 | 0,611
100{ 1060 |31,401 3,73 | 594 | 3,24 | 26,55
100- 12,444 12,248 - 10,039 1,079 | 0,323 | 0.132 | 0,047 | 0,628
125 0,64 |3040| 6,73 | 659 | 0,89 | 27,29
125- ) 2,590 | 2,493 - 0,041 | 1,012 | 0,573 | 0,188 | 0,056 | 0.623
150 0,64 | 28,50 | 11,94 | 940 | 4,64 | 27,08
150- | 2,984 | 2,788 | - | 0.039 | 1.012 | 0.782 | 0,840 | 0,060 | 0.655
175 0,64 | 28,50 | 16,29 | 11,99 | 4,97 | 28.47
Ci75- (247212226 | - | 0,041 [ 0.987 | 0.409 [ 0,143 | 0,046 | 0,600
200 | 0,68 | 27,80 | 8,52 | 7,13 | 3,78 | 26,09

ocne neppoit NPOMbIBKH

0-25 ] 0,825 ] 0,802 | Her | 0,037 | 0.151 | 0.343 | 0.013 | 0,003 | 0.255

0,60 | 425 | 7,14 | 0,67 | 0,22 | 11,10
25-50 | 1,672 | 1,467 | - [ 0.024 | 0,612 ] 0.300 | 0,053 | 0.012 | 0.466

0,40 {17,25{ 6,26 { 2,66 | 1,00 | 20,25
50-75 | 2,412 1,882 | - | 0,019 1.007 | 0.227 | 0,093 | 0,028 | 0.608

0,32 | 2837 474 | 4,66 | 2,33 | 26,44
75- 13307 (3,029 - 0016 1.251 | 0.696 | 0253 | 0.053 [ 0.760
100 | 027 | 3525 | 14,50 | 12,65 | 4,33 | 33,04 |




100- | 2,483 | 2,376 - 0,018 | 1,034 | 0.471 | 0,133 | 0,032 | 0,688
125 0,30 | 29,12 | 9,82 | 6,66 | 2,66 | 29,72
125- | 2,457 | 2,376 - 0,018 | 1.054 | 0,471 | 0,133 | 0,032 | 0,688
150 0,30 29,12} 9,82 | 6,66 | 2,66 | 29,72
150- | 2,297 | 2,086 - 0,019 | 0,909 | 0,488 | 0,098 | 0,031 | 0,621
175 0,32 | 2562 | 850 | 4,88 | 856 |27,00
175~ | 2,052 | 1,600 - 0,024 | 0.816 | 0.349 | 0.075 | 0,026 | 0,570
200 0,40 123,00 | 7,28 | 3,77 | 2,11 | 24,80
TMocne BTopo#H NPOMBIBKK
0-25 | 0,375 | 0,373 | 0.003 | 0,052 | 0,035 | 0,163 | 0,007 | 0,003 | 0,110
0,10 | 0,85 | 1,00 | 339 | 03 0,22 | 4,79
25-50 | 0,842 | 0,772 | 0,001 | 0,058 | 0,133 | 0,321 | 0,008 | 0,004 | 0,247
0,05 | 095 | 3,75 | 6,68 | 0,39 | 0,28 | 10,76
50-75 | 1,347 | 1,147 | Her | 0,046 | 0,412 | 0,282 | 0,027 | 0,009 | 0,371
0,75 | 11,62 | 5,67 | 2,33 | 0,78 | 16,13
75- | 1,912 | 1,641 - 0.037 | 9,754 | 0,255 | 0,062 | 0,021 | 0,512
100 0,60 | 21,25 531 § 3,11 | 1,77 | 22,28
100- | 1,765 | 1,725 - 0,033 | 0.852 | 0,206 | 0,055 | 0.023 | 0,556
125 0,55 | 24,00 | 429 | 2,77 | 1,89 | 24,18
125- | 2,182 | 2,099 - 0.037 | 0,863 | 0.120 | 0,030 | 0,030 | 0,598
150 0,60 | 24,87 | 897 | 599 | 2,45 | 26,00
150- | 2,010 | 1,838 - 0,037 | 0.750 | 0,397 | 0,091 | 0.024 | 0,539
175 0,60 | 21,12} 8,26 | 4,53 | 2,00 | 23,43
175- | 1,317 | 1,179 - 0,040 | 0,519 | 0,192 | 0,033 | 0,011 | 0,384
200 - 14,62 | 14,62 | 1,66 | 0,89 | 16,72
[locne Tperbeii MpoMbIBKH
0-25 | 0,200 | 0194 | 0,001 | 0,065 | 0,016 | 0,053 | 0,002 | 0,001 | 0,056
0,05 | 1,07 | 044 | 1,10 | 0,11 | 0,11 | 2,44
25-50 | 0,332 | 0,322 | 0,001 | 0,077 | 0,018 | 0,126 | 0,002 | 0,001 | 0,097
0,05 | 1,27 | 0,50 | 2,62 | 0,11 | 0,11 | 4,22
75- | 0,677 | 0,662 | Her | 0,064 | 0.078 | 0.304 | 0,012 | 0,003 | 0,201
100 1,05 | 2,19 | 6,33 | 0,61 | 022 | 8,74
100- | 1,575 | 1,400 - 0,037 | 0,297 | 0.593 | 0.059 | 0.010 | 0,404
125 0,60 | 837 |{1235| 294 | 0,83 | 17,55
125- | 2,052 | 1,817 - 0,027 1 0,568 | 0,593 | 0.105 | 0,020 | 0.504
150 0,45 | 16,00 | 1235 5,22 | 1,66 | 21,82
150- | 1,500 | 1,493 - 0,027 | 0,552 | 0,388 | 0.071 | 0.019 | 0.436
175 0,45 | 15,56 | 8,08 | 3,55 | 1,55 | 18,48
175- | 1,445 | 1,222 - 0,024 | 0,532 | 0.223 | 0,044 | 0,012 | 0,387
200 0,40 | 1500 | 4,64 | 2,22 | 1,00 | 16,82
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TaGauua 12

HimeHeHHne COoJAepPKAHUA COJIEBbIX KOMNIOHEHTOR [MOYB IIPH NMPOMBbIBKE €

npuMeHeHueM runca 20 T1/ra (%/Ma3ks)

[ny- [ror- | CO; | HCO; Cl SO, Ca Mg | NatK
OuHa, Hbie
c™ 0CTaTo
K
1 2 3 4 5 6 7 3 9
Jlo npombIBKH
0-25 3,332 | Her | 0,017 | 0,629 | 0,240 | 0,247 | 0,072 | 0,757
0,28 | 4590 | 5,00 12,31 594 | 3293
25-50 2,086 - 0,022 | 0,820 | 0,372 | 0.130 | 0,042 | 0,489
036-] 2310 | 7,75 6,48 346 | 21,27
50-75 | 2,120 | - | 0,024 | 9.952 | 0360 | 0.130 | 0.041 | 0.508
0,40 | 24,00 | 7,50 6,48 3,35 | 22,07
75-100 | 1,992 - 0,024 | 0,859 | 0,264 | 0,115 | 0,025 | 0,523
0,40 | 24,20 | 5,50 5,72 2,05 | 2232
100-125 | 1,146 | - | 0,024 | 0916 0,108 | 0,035 | 0,571
0,40 | 3580 5,40 292 | 2484
125-150 | 1,978 - 0,024 | 0,905 | 0,276 | 0,087 | 0.034 | 0,564
0,40 | 25,50 | 5,75 4,32 2,81 | 24,52
150-175 | 2,072 - 0,024 | 0,887 | 0,381 | 0.095 | 0.038 | 0.585
0,44 | 25,00 | 7,94 4,75 3,13 | 2546
175-200 | 1,972 - 0,027 | 0,792 | 0,448 | 0.100 | 0,030 ! 0.566
0,44 | 22,30 | 9,33 4,97 248 | 24,62
Tocie nepBoit MPOMbIBKH
0-25 2,870 | Her | 0,027 | 0,820 | 1,014 | 0,130 | 0,049 | 0,786
0,44 | 23,10 | 21,12 | 6,41 4,00 | 34,18
25-50 | 2,710 - 0,027 | 0,465 | 1,328 | 0,156 | 0.049 | 0,677
0,44 | 13,10 | 27,77 | 7,78 4,00 | 2942
50-75 2,030 - 0,034 | 0,128 | 1,214 | 0,117 | 0,029 | 0.489
0,56 3,60 | 2529 | 583 238 | 21,24
75-100 | 1,230 - 0,046 | 0,050 | 0,734 | 0,032 | 0,008 | 0349
0,76 1,40 | 1529 | 1,62 0,65 | 15,18
100-125 { 1,346 | - | 0,039 | 0,039 | 0,778 | 0,045 | 0.012 | 0338
0,64 1,10 16,21 2,27 2,27 | 14,71
125-150 | 1,330 | - | 0,037 | 0,035 | 0,847 | 0063 | 0,036 | 0308
0,60 1,00 | 17,64 | 3,13 2,22 | 13,19
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150-175 | 0,824 | - | 0,049 | 0,035 | 0464 | 0,019 | 0,009 | 0.224
0,80 | 1,00 [ 967 | 097 | 076 | 9,7
175-200 | 0,989 | - | 0,044 | 0,057 | 0.495 | 0,028 | 0.009 | 0.240
072 | 1,60 | 1029 | 140 | 076 | 1045
[Tocne BTopoii MPOMbIBKH
0-25 1,680 | Her | 0,030 | 0,053 | 0,080 | 0.249 | 0,019 | 0.241
0,90 | 1,50 {2248 | 1243 | 1,56 | 10,49
25-50 | 2,142y - | 0,037 | 0.364 | 1,008 | 1,191 | 0,023 | 0.469
0,60 | 10,25 | 2099 | 9,55 | 1,88 | 20,41
50-75 | 2,160 | - | 0.037 | 0,754 | 0.531 | 0,129 | 0,028 | 0.555
0,60 | 21,15 | 11,05 | 6,44 | 233 | 24,13
75-100 | 2,655 | - [ 0,033 | L105 [ 0315 | 0125 | 0.034 | 0.672
0,55 | 31,12 | 6,56 | 6,22 | 2,77 | 29,24
100-125 1 2,467 | - | 0,037 | 1,034 | 0271 | 0,102 ; 0.027 | 0.645
0,80 | 29,12 | 6,64 | 511 | 222 | 28,03
125-150 | 2,865 | - | 0,033 | 1,198 | 0,541 | 0,178 | 0.042 | 0.764
0,55 {33,75 | 11,26 | 888 | 344 | 3324
150-175 | 2,895 | - | 0,033 | 1,025 | 0,627 | 0,169 | 0.038 | 0.711
0,55 | 28,87 | 13,05 | 8.44 | 3.10 | 30,33
175-100 | 2,922 | - | 0,033 | 0958 | 0,712 | 0,176 | 0,039 | 0,712
0,55 | 27,00 | 14,82 | 877 | 322 | 3038
Tocne Tpereel npoMbIBKH
0-25 | 0,637 | Her | 0,033 | 0,020 | 0,287 | 0,022 | 0,005 | 0,187
0,55 | 056 | 597 | 1,11 | 044 | 5,53
25-50 { 0,800 | - | 0,033 | 0.102 | 0,398 | 0,026 | 0,007 | 0.216
0,55 | 247 | 829 | 1,78 | 0,55 | 9,38
50-75 | 1,470 | - | 0,030 |0.3821 | 0.453 | 0.069 | 0,013 | 0,371
0,50 | 075 | 943 | 344 | 111 | 1613
75-100 | 1,140 | - [ 0,030 | 0.412 | 0.203 | 0.022 | 0,005 | 0.340
0,50 | 11,62 | 423 | 1,11 | 0,44 | 14.80
100-125 | 1,660 | - [ 0,027 | 0,588 | 0364 | 0,058 | 0,015 | 0.471
0,45 | 16,56 | 7,58 | 2,89 | 122 | 20,48
125-150 | 1,755 | - 10,030 | 0.696 | 0261 | 0.049 | 0.017 | 0.498
0,50 | 19,62 | 543 | 2,44 | 1,44 | 21,67
150-175 | 1,750 | - | 0,022 | 0.781 | 0.170 | 0.050 | 0.018 | 0.504
037 | 22,00 | 3,54 | 2,50 | 1,50 | 2191
1175-200 | 1473 | - | 0.022 | 0,648 | 0255 | 0,045 | 0.015 | 0.469
037 | 1825 | 531 | 327 | 1,28 | 20,38
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Ta6auna 13

Juddepennuauua U CONPAKEHHOCTh COJEBbLIX Macc NpH
NPOMBIBKE MOYR ¢ MpuMeHeHHeM runca 20 1/ra (%/x/ra)

Fny- | Ca(H | CaSO, | MgSO,| Na, | CaCl, | MgCl, | NaCl | Cym-

6una, | COs),; SO, Ma
cM : conei
1 2 3 4 5 6 7 8 9

Jo npoMbIBKH

0-25 {0,023 ( 0,340 Her Her 0391 0,282 | 1,926 | 2,962

0,713 | 10,540 12,121 8,742 | 59,706 | 91,822
25-50 | 0,029 | 0461 | 0,098 - Her | 0,087 | 1244 | 1,874

1,015 | 14,560 | 3,430 3,045 | 43,505 | 65,555
50-75 | 0,032 | 0,414 | 0,085 - - 10,092 | 1291 | 1914

1,200 | 15,525 | 3,187 3,450 | 48,412 | 71,774
75- | 0,032 | 0361 | 0,011 - - | 0,088 | 0305 | 1,797
100 | 1,184 | 13,357 | 0,407 3,256 | 48,285 | 66,489
100- | 0,032 | 0340 | 0,118 - - | 0,046 | 0453 | 1,989
125 | 1,136 | 12,070 | 1,189 1,633 | 51,582 | 70,610
125- | 0,032 | 0,266 | 0.110 R - | 0,047 | 1,434 | 1,889
150 | 1,152 | 5,576 | 3,960 1,692 | 51,624 | 68,004
150- | 0,032 | 0296 | 0,188 | 0,033 | - Her | 1462 | 2,011
175 | 1,168 | 10,804 | 6,862 | 1204 53,363 | 73,401
175- | 0,036 | 0308 | 0,149 | 0,164 | - - | 1305 | 1,962
200 | 1332 | 11,396 | 5,513 | 6,068 48,285 | 72,594

Tocne nepsoit IPOMBIBKH

0-25 | 0,036 | 0411 | 0,240 | 0,787 | Her Her 1,351 | 2,825

1,116 | 12,741 | 7,440 | 24,397 41,881 | 87,575
25-50 | 0,036 | 0499 | 0,240 | 1158 | - - 0766 | 2.699
1,260 | 17,465 | 8,400 | 40,530 26,810 | 94,465

50-75 | 0,045 | 0,358 | 0,143 | 1.253 | - - 10211 | 2,010
1,697 | 13,425 | 5362 | 46,987 7912 | 75,383

75- | 0,061 | 0,058 | 0,039 | 0978 | - - | 0082 | 1218
100 {2257 | 2,146 | 1,443 | 56,186 3,034 | 46,066
100- | 0,052 | 0,111 | 0,059 | 0966 | - - 0,064 | 1,252
125 | 1,846 | 3,940 | 2,094 | 34,293 2272 | 44,445
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125- | 0,048 | 0,172 | 0,175 | 0,865 - - 0,056 | 1.146
150 | 1,728 | 6,191 6,30 | 31,140 2,088 | 47,448
150- | 0,065 | 011 | 0,045 | 0,620 - - 0,058 | 0,779
175 | 2,372 | 0,401 | 0,642 | 22,630 2,117 | 29,162
175- | 0,058 | 0,047 | 0,045 | 0,628 - - 0,094 | 0872
200 | 2,146 | 1,739 | 1,665 | 23,236 3,478 | 32,264

ITocae BTOpo#i MPOMBIBKH

0-25 0,044 (0,039 0,024 (0,353 |Her |Her 0,033 10493
1,364 | 1,209 |0,744 | 10,943 1,023 15,283

25-50 | 0,044 | 0.84 0,033 10462 |- - 0.168 | 0,791
1,540 | 2,940 1,155 | 16,170 5,880 | 27,685

50-75 (0,040 | 0200 0,066 |0382 |- - 0,629 | 1317
1,500 | 7,500 |2,475 | 14,325 23,587 | 49,387

75- 0,040 | 0,041 0,026 10,226 |- - 0,679 | 1,012
100 1,480 {1,517 0,962 |8,362 25,123 | 37,444

100- 0,052 | 0,111 0,059 0966 |- - 0.064 |1.252
125 1,846 3,940 | 2,094 | 34,293 2272 | 44,445

125- 0,048 | 0,472 |0.,175 (0,865 |- - 0,058 | 1.146
150 1,728 16,192 | 6,30 31,140 2,088 | 47,448

150- | 0.065 | 001 0,045 |0,620 |- . 0,058 0,799
175 2,372 | 1,401 0,642 | 22,630 2,117 |29,162

175- 0,058 | 0,047 10,045 0628 |- - 0,094 | 0872
200 2,146 | 1,739 1,665 |23,236 3,478 |32,264

Tlocne TpeTbeii NpOMBIBKH

0-25 | 0,044 | 0,039 | 0,024 | 0,353 | Her Her | 0,033 | 0.493
1,364 | 1,209 | 1,744 | 10,943 1,023 | 15,283

25-50 | 0,044 | 084 | 0,033 | 0.462 - - 0.168 | 0,791
1,540 | 2,940 | 1,153 | 16,170 5,880 | 27,685

50-75 | 0,040 | 0,200 | 0,066 | 0,382 - - 0,629 | 1317
1,500 | 7,500 | 2,475 | 14,325 23,587 | 49,387

75- 10,040 | 0,041 | 0,026 | 0,226 - - 0,679 | 1.012
100 | 1,480 | 1,517 | 0,962 | 8,362 25,123 | 37,444
100- | 0.036 | 0,166 | 0,074 | 0,278 - - 0,969 | 1523
125 | 1,278 | 5,893 | 2,627 | 9,869 34,399 | 54,066
125- 10,040 | 0,132 | 0,086 | 0,145 - - 1,147 | 1,550
150 | 1,440 | 4,752 | 3,096 | 5,220 41,192 | 55,800
150- | 0,030 | 0,145 | 0,085 Her - - 1,282 | 1,542
175 | 1,095 | 5,292 | 3,102 46,793 | 56,282
175- 10,030 | 0,129 | 0,076 | 0,051 - - 1,068 | 1.454
200 | 1,110 | 4,773 | 2,812 | 5,587 39,516 | 53,798




Taoauna 14

H3menenne coaepxaHud COJeBbIX KOMHNOHEHTOB NpPO
npombiBKe Mo4B ¢ npuMeHenneM 40 1/ra runca (%/M3KB)

Fay6u | [nor- { CO; | HCO; Cl SO, Ca Mg | NatK
Ha, CM HbIH
ocTa-

TOK

1 2 3 4 5 6 7 8 9

Jo npombiBkH
0-25 | 2,140 Her 0,032 | 0,983 | 0,181 | 0,115 | 0,042 | 0,525
0,52 27,70 3,77 5,72 3,46 22,81

2550 | 2,336 | - | 0,022 | 1,047 | 0339 | 0.171 | 0,056 | 0,544
036 | 2959 | 706 | 853 | 475 | 23,64

50-75 | 2,646 | - | 0,022 | LII5 | 0438 | 0247 | 0,064 | 0,535
036 | 3140 | 9,12 | 1231 | 529 | 2328

75- | 2,822 | - | 0,022 | LI71 | 0,519 | 0233 | 0,063 | 0.641
100 036 | 33,00 | 10,81 | 11,12 | 518 | 27,87
100- | 2,554 | - | 0,022 | L115 | 0356 | 0,184 | 0,041 | 0613
125 036 | 3140 | 741 | 918 | 335 | 26,64
125- [ 2,230 | - | 0.029 | 0,037 | 0.273 | 0,134 | 0,042 | 0,580
150 048 | 2920 | 569 | 670 | 346 | 2521
150- | 2,826 | - | 0,029 | 0,033 | 0.672 | 0.240 | 0,054 | 0.629
175 0,48 | 29,10 | 1421 | 11,99 | 443 | 27,37
175- | 2,180 | - [ 0032 | 0955 | 0321 | 0,113 | 0,038 | 0.583
200 0,52 | 2690 | 669 & 562 | 3,13 | 2536

Tocne nepsoit MpoMbIBKH

0-25 | 0,690 Her | 0,034 | 0,114 | 0,292 | 0,048 | 0,005 | 0,167
0.56 3,26 6,08 2,14 0,45 7,25
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25-50 | 1,276 - 0.032 | 0,217 | 0,588 | 0,053 | 0,005 | 0,362
0,52 6,10 | 12,24 | 2,67 | 045 | 1574
50-75 | 1,816 |- 0,022 {0671 |0463 0,09 |0013 |0,529
0,36 18,90 |9,64 1481 1,07 23,02
75- 2,255 |- 0,022 |0937 (0448 |0.130 |0,027 |0,652
100 0,36 26,70 9,33 6,50 |2,22 28,37
100- | 2,672 |- 0,019 |1.044 |0.586 |0,148 0,032 |0,733
125 0,32 29,40 | 12,20 1739 2,67 31,86
125- 2,324 |- 0,022 | 0,887 |0,517 }0.121 |0,029 |0,637
150 0,36 25,00 |10,77 16,05 2,40 21,68
150- 2,218 |- 0,022 |0,820 {0498 |0.,112 |0,022 |0.608
175 0,36 23,10 110,37 |5.61 1,78 26,44
175- 1,896 |- 0,027 |0,770 |0,400 |[0,050 |0,007 |0,629
200 0,44 21,70 | 8,33 2,49 10,62 27,36
Tocne TpeTbeil IPOMBIBKH
0-25 |0,464 |Her 0,051 |0,021 (0,247 {0,034 |0,006 |0,100
0,84 0,60 5,14 1,69 0,53 4,36
25-50 | 1,210 |- 0,051 |0,220 |0,538 |0,073 |0,016 |0305
0,84 6,20 11,21 | 3,65 1,33 13,27
50-75 | 1,388 |- 0.041 |0,330 |0,550 |0,079 (0,022 |0,363
0,68 9,30 11,46 |3,92 1,78 15,77
75- 1,348 | - 0,044 | 0486 |0351 }0,070 |0,009 |0,378
100 0,72 13,70 | 7,31 0,47 1,60 16,66
100- 1,638 |- 0,041 |0.717 |[0,233 |0,068 |0,028 | 0,461
125 0,68 20,20 }4,85 3,38 2,31 20,04
125- 12,920 |- 0,034 {0,788 |1,034 |0307 |0,045 |0,632
150 0,56 22,20 (23,76 | 1531 |3,74 27,47
150- 12,470 |- 0,034 |0.863 |0676 |0.178 |0,055 |0,586
175 0,56 24,30 | 14,06 890 |4,54 25,48
175- 2,520 |- 0,037 |0.841 |0,711 |0.187 0,040 | 0,609
200 0,60 28,70 { 14,81 |934 {329 25,48
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HOuddepeHnuanus 1 CONPAKEHHOCTh CONEBBIX MACC JJIfA

Ta6auua 15

npomMbIBKe No4ues! ¢ npuMenendeM 40 t/ra runca (%/1/ra)

MgC]z

I'my- | Ca(H | CaSO, | MgSQ, | Na,SO, | CaCl, NaCl | Cym-

6una, | CO;), Ma
M conelt

1 2 3 4 5 6 7 8 9

Jlo npoMBbIBKH
0-25 | 0,042 | 0,256 | Her Her | 0,080 | 0,164 | 1335 | 1877
1,302 | 7,936 2,480 | 5,084 | 41,385 | 58,177
25-50 | 0,029 | 0.480 - - 0.061 | 0,221 | 1,383 | 2.174
1,025 | 16,800 2,135 | 7,735 | 48,405 | 76,090
50-75 | 0,029 | 0,620 - - 0,157 | 0251 | 1361 | 2418
1,087 | 23,350 5,887 | 9,412 | 51,037 | 90,673
75- | 0,029 | 0,731 | 0,003 - Her | 0,243 | 1,630 | 2,636
100 1,073 {27,047 | 0,110 8,991 | 60,310 | 97,421
100- | 0,029 | 0,504 | Her - 0,067 | 0,159 | 1,159 | 2318
125 1,029 | 17,892 2,378 | 5,644 | 55,344 | 82,287
125- | 0,039 | 0.387 - - 0,030 | 0,164 | 1,475 | 2,095
150 1,404 | 15,093 1,080 | 5,904 | 53,100 | 76,581
150- | 0,039 | 0.782 - - Her | 0,082 | 1,501 | 2,404
175 1,423 | 28,543 0,993 | 54,786 | 87,745
175- 1 0,042 | 0347 } 0,095 - - 0073 | 1.483 | 2.040
200 1,554 | 12,839 | 3,595 2,701 | 54,871 | 75,560
Tlocne nepBoit MPOMBIBKH

0-25 | 0,045 | 0,107 | 0,027 | 0,287 | Her Her | 0,187 | 0.653
1,395 | 3,317 | 0,837 | 8,987 5,797 | 20,243
25-50 | 0,042 | 0,146 | 0,027 | 0,684 - - 0357 | 1.256
1,470 | 5,110 | 0,945 |23,940 12,495 | 43,960
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50-75 | 0,029 | 0,303 | 0,064 | 0,292 - - 1,105 | 1,793

1,087 | 11,362 | 2,400 | 10,950 41,437 | 67,236
75- 0,029 | 0,417 | 0,133 | 0,069 - - 0,603 | 2,251
100 1,073 | 15,429 | 4921 | 2,553 59,311 | 83,287
100- | 0,026 | 0480 | 0.160 | 0,174 - - 1,720 | 2,560
125 0,923 | 5,040 | 5,680 | 6,177 61,060 | 90,880
125- | 0,029 | 0,387 | 0,144 | 0,190 - - 1,462 | 2212
150 1,044 | 13,932 | 5,184 | 6,840 53,632 | 79,632
150- | 0,029 | 0,357 | 0,107 | 0,237 - - 0,351 | 2,081
175 1,058 | 13,030 | 3,905 | 8,650 49,311 | 75,954
175- | 0,036 | 0,139 | 0,037 | 0.402 - - 1,269 | 1,883
200 1,332 | 5,143 | 1,369 | 14,874 46,953 | 69,671

TTocne TpeTheil NPOMBIBKH

0-25 | 0,068 | 0,058 | 0,031 | 0,266 | Her Her | 0,035 | 0,458

2,108 | 1,798 | 0,961 | 8,246 1,085 | 14,198
25-50 | 0,068 | 0.190 | 0,079 | 0,502 - - 0,363 | 1,202
2,380 | 6,650 | 2,765 | 17,570 12,705 | 42,070
50-75 | 0,055 | 0,220 | 0,106 | 0457 - - 0,544 | 1,382
2,062 | 8250 | 3,975 | 17,137 20,400 | 51,824
75- | 0,058 | 0,187 | 0,096 | 0210 - - 0,801 | 1,352
100 2,146 | 6919 | 3,552 | 7,770 29,637 | 50,024
100- | 0,055 | 0.284 | 0,129 | Her - 0,008 | 1,172 | 1,648
125 1,952 | 10,082 | 4,579 0,284 | 41,606 | 58,503
125- | 0,045 | 1,003 | 0,224 | 0,374 - Her | 12995 2,945
150 1,620 | 36,108 | 8,064 | 13,464 1,192 | 110,448
150- | 0,045 | 0,567 | 0,372 | 0,084 - - 1422 | 2,490
175 1,642 | 20,695 | 13,578 | 3,066 51,903 | 90,884
175- | 0,049 | 0,594 | 0,297 | 0,197 - - 1,386 | 2,523
200 1,813 | 21,978 | 10,989 | 7,289 51,282 | 93,351
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Tadauna 17

HN3menenne MHKPOArperaTHoro CoCctasa mo4r npu nNpoMbiBKe C

pHecenneM 40 1/ra runca (xo/mocie npomeiskn, %)

I'ny6una, Benanuuna bpaxiyu, MM
oM
1-025 0,25- | 0,05- | 0,01- | 0,005- | <0,001 | <0,01
0,05 0,01 | 0,005 | 0,001

0-10 0.65 1149 | 7196 | 772 | 216 | 603 | 1590
1,66 1222 | 7487 | 6,68 1,00 3,57 | 11,25

10-25 0,65 1149 | 7196 | 7,72 | 2,16 | 602 | 1590
0,29 12,69 | 7580 | 7,24 1,32 566 | 11,22

25-45 0,78 2224 | 59.80 | 808 | 1.80 | 730 | 17,68
0,42 11,74 | 73,66 | 532 1,60 7,26 | 14,18

45-66 0.78 2224 | 59,80 | 808 | 1.80 | 730 | 17,18
1,25 10,37 | 71,74 | 6,71 1,00 8,93 16,64

66-84 031 583 | 7800 | 912 | 124 | 550 | 1586
0,45 9,91 72,84 | 3,72 1,72 11,36 | 16,80

84-102 0,12 164 | 81,52 | 936 | 220 | 5.10 | 16,66
0,26 298 | 75,76 | 8,64 1,00 11,36 | 21,00

)




Tabauua 18

Toka3zaTenn cojeornaqyu mo4s NPpH NPpOMBIBKE ¢ BHECEHHEM

pPa3HbIX 03 runca B cjioe 0-1 m (maor.oct./X710p)

BapuanTtsi BhiLieno4eHo Brienoueno Hcnone3oBaHHas
NPOMBIBKH Hopmoii 12000 1 M Bombl, KI/ra BOIa Ha

M /ra, T/ra BbILLENIaYHBaAHHE

1 T conef, M/ra
C BHeceHueM 124 103 96.9
runca 51/ra 52 43 230,8
C BHeceHHeM 134 11,2 89,5
runca 10 1/ra 65 5,4 184,6
C BHeceHHeM 146 12,2 82,2
runca 15 1/ra 78 6,5 153,9
C BHeceHHEM 127 10,6 94.5
runca 20 1/ra 65 5,4 184,6
C BHeceHHEM 115 9.6 1044
runca 40 1/ra 90 7,5 133,3
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Ta6auna 19

H3MeHeRne coaepXaHHA CONEBHIX KOMIOHEHTOR NPH NPOMBIBKE IOYBBI
¢ npumenendeM 10 1/ra ranca u 40 1/ra naBo3a (%/M3KB)

Cay- | IMnor- | CO; | HCO; Cl SO, Ca Mg Na+K
Ouna, HbIE
oM ocTa-

TOB

1 2 3 4 5

(=}
-~
oo
O

Jo npoMbIBKH

0-25 | 2,694 | Her | 0017 | 1,005 | 0321 | 0,080 0017 | 0,783
0,28 | 28,30 | 10,85 | 4,00 1,40 34,03

25-50 | 3,008 - 0,020 | 1,274 | 0479 | 0.091| 0,019 | 0,981
0,30 | 35,90 998 | 4,54 1,60 40,06

50-75 | 2,976 | - | 0,017 | 1363 | 0406 |0.078 | 0.,0022 | 0.963
0,28 38,40 8,46 | 3,89 1.80 41,45

75- 3,416 - 0,020 | 1.242 | 0.586 | 0,087 | 0,022 | 0978
100 0,32 36,10 | 12,21 | 4,32 1,40 42,51
100- | 2,650 - 0,020 | 1.108 | 0.515 | 0,069 | 0.018 | 0,858
125 v 0,32 31,20 | 10,79 | 346 1,50 37,29
125- | 2,706 . 0,020 '1,129 0.538 | 00691 0,028 | 0,873
150 0,32 31,80 | 11,21 | 3,46 1,90 37,97
150- | 2,490 - 0,022 | 0980 | 0,561 | 0,059 0,016 | 0,815
175 0,36 | 27,60 | 11,69 | 2,92 1,30 35,43
175- 1} 2,338 - 0,022 | 0,884 | 0,612 | 0,059 | 0013 | 0,782
200 0,36 | 24,90 | 12,75 | 2,92 1,08 34,01

ITocne nepeoif MPOMBIBKH

0-25 | 1,815 | Her | 0,037 | 0,199 | 0977 | 0.271 | 0,031 | 0,242
0,60 5,62 20,34 [ 13,54 255 10,47

25-50 | 1,222 - 0,037 | 0,257 | 0,512 | 0058 { 0,012 | 0336
0,60 7,25 10,66 | 2.89 0,99 14,63
50-75 | 1,322 - 0,037 | 0240 | 0,547 | 0.057 1 0,010 | 0,347

0,60 6,75 11,39 | 2,83 0,83 15,08
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75- ] 1650 | - [ 0.037 | 0495 [ 0415 [0.073 | 0016 | 0418
100 0,60 | 1394 | 864 | 3,66 | 133 | 1819
100- | 1,467 | - | 0,049 | 0,519 | 0221 |0.055] 0015 | 0367
125 0,80 | 14,62 | 4,60 | 277 | 128 | 1597
125- 172,080 | - ] 0043 | 0918 | 0368 {0,098 [ 0028 | 0621
150 0,70 | 2587 | 766 | 488 | 233 | 27,02
[ 150- [ 2417 [ - [ 0030 | 0852 | 0479 [0.105 | 0028 | 0,620
175 0,50 | 24,00 | 997 | 522 | 227 | 2698
175- 12392 | - [ 0030 [ 0,772 | 0591 |0.120 | 0028 |0.6032
200 0,50 | 21,75 | 1230 | 599 | 233 | 2683
Hocne TpeTbeit npoMbiBKH ]
0-25 | 0,662 [ Her | 0,050 [ 0,174 | 0,136 | 0016 [ 0006 | 0.170
0,92 | 490 | 28 | 078 | 049 | 738
25-50 | 0482 | - | 0068 | 0,128 | 0105 | 0010 | 0,007 Q,Lsf
1,12 | 360 | 2,19 | 049 | 059 | 583
50-75 | 0,666 | - | 0,068 | 0117 | 0215 | 0012 | 0,003 0184
012 | 330 | 448 | 059 | 029 | 8,02
75- 10316 | - | 0044 | 0,089 | 0,725 | 0,083 | 0030 | 0264
100 0,72 | 2,50 | 1550 | 441 | 245 | 1146
100- | 1,188 | - ] 0,046 | 0,170 | 0582 | 0,059 | 0017 | 0307
125 0,76 | 480 | 12,12 | 294 | 137 | 1337
125 | 144 |- [ 0054 | 0195 | 0429 | 0027 [ 0006 | 0,309
150 0,84 | 550 | 894 | 137 | 049 | 13,42
150- [ 1,626 | - | 0073 | 0373 | 0478 | 0031 | 0013 | 0437
175 120 ) 10,50 | 996 | 1,57 | 1,08 | 19,01
175- 1 1,590 | - | 0,044 | 0,557 | 0410 | 0,039 | 0,011 | 0,509
200 072 | 1570 | 854 | 196 | 088 | 22,12
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Tabauia 20

Judvpepennuanusa H CONPAKEHHOCTh CONEBBIX MAaCC MPH NPOMBIBKE
no4sbl ¢ npuMenenuem 10 1/ra runca u 40 1/ra HaBo3a

Tny- [Ca(H MgH [ NaHC | Ca Mg Na, | NaCl | Cym-
6una, | CO3), [ CO3), | Os SO, | SO; | SO, Ma
cM conei
1 2 3 4 5 6 7| 8 Il 9
Jlo npoMbIBKM

0-25 Tg,o_zg Her | Her | 0253 | 0.084 | 0,407 | 1,657 | 2.423
0,713 7,843 | 2,604 | 12,607 | 51,336 | 75,103

25-50 | 0,025 | - - | 0.287 {009 ; 02% | 2100 | 2.804
0,875 10,045 | 3,360 | 10,360 | 73,500 | 98,140

50-75 | 0.023 | - - | 0245 | 0.108 |} 0216 | 2246 | 2.838
0,862 9,187 | 4,050 | 8,100 | 84,225 | 105,562
75- [ 0025 | - - 10275 008 | 0455 | 2.563 | 3.423 |
100 | 0,926 10,064 | 3,996 | 16,836 | 94,833 | 126,651
100- | 0,025 | - - | 0214 10090 | 0432 | 1826 | 2,587
125 | 0,887 7,597 | 3.195 | 15,336 | 64,823 | 91,838
125- | 0025 } - - 0,214 10,114 | 0,438 | 1860 | 2,651
150 | 0,900 7,704 | 4,104 | 15,768 | 66,960 | 95,436
150- | 0,029 | - - | 0,174 0078 | 0556 | L615 | 2452
175 | 1,058 6,351 | 2,847 | 20,294 | 58,947 | 89,497
175- 1 0,029 | - - | 0174 | 0,065 )| 0646 | 1457 | 2371
200 | 1,073 6,438 | 2,405 | 23,902 | 53,909 89,72j_J

Mocne nepsoit npoMbIBKU

0-25 | 0,049 | Her | Her | 0,880 [ 0,153 | 0,344 | 0,329 | 1,735
1,52 2728 | 474 | 10,66 | 10,20 | 5441
25- [ 0029 [ - | - | 0136 | 0059 | 0.524 | 0424 | 1212 |
[ 50 | 1,84 523 | 1,98 | 17,55 | 14,20 | 40,60




50- | 0,049 - - 0.152 | 0,050 | 0,591 | 0395 1,237
75 1,84 5,70 | 1,88 | 22,16 | 14,81 46,39
75- 1 0049 - - 0,208 | 0,080} 0,302 | 0816 | 1.455
100 | 1,81 7,70 | 2,96 | 11,17 | 30,19 | 53,84
100- | 0,065 - - 0,134 | 0,077 | 0,096 | 0,855 | 1.227
125 | 2,31 476 | 2,73 | 341 | 30,35 | 43,56
125- | 0,057 - - 0,284 | 0,140 | 0,082 | 1.513 2,076
150 2,05 10,22 | 5,04 2,95 54,47 74,74
150- | 0,041 - - 0321 (0,136 0212 | 1.404 | 2.114
175 1,50 11,72 | 4,96 7,74 51,21 77,16
175- | 0,041 - - 0,373 | 0,140 | 0318 | 1,308 | 2,180
200 1,52 13,80 | 5,18 ¢ 11,77 | 48,40 | 80,66
Iocne TpeTbeit NPOMBIBKY

0-25 | 0,064 | 0,010 | Her Her 10,021 | 0,176 | 0,287 | 0,558
1,984 | 0,310 0,691 | 5,456 | 8,897 | 17,298

25- | 0,040 | 0.043 | 0,003 - Her | 0.155 | 0211 | 0.452
50 1,400 | 1,505 | 0,105 5,425 | 7,385 15,820
50- 1 0,048 | 0,021 | 0,020 - - 0318 | 0,193 | 0.600
75 1,800 | 0,787 | 0,750 11,925 | 7,237 | 22,499
75- | 0.058 | Her | Her | 0.251 | 0,147 | 0,636 | 0,146 | 0,238
100 | 2,146 9,287 | 5,433 | 23,532 | 50,402 | 45,806
100- | 0,061 - - 0.149 | 0,082 | 0.608 | 0.280 1.180
125 | 2,165 5,280 12,9111 21,584 | 9,940 | 41,889
125- | 0,068 - - 0.036 | 0.030 | 0,562 | 0,321 1,017
150 | 2,448 1,296 | 1,080 | 20,232 | 11,556 | 36,612
150- | 0,097 - - 0.025 | 0,065 | 0.604 | 0,614 1.405
175 | 3,540 0,912 | 2,372 | 22,046 | 22,411 | 51,281
175- 1 0.058 - - 0.085 | 0.433 | 0456 | 0918 | 1950
200 | 2,146 N 3,145 | 16,021 16,872 | 33,966 | 72,150
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Tabanua 21

HN3meHenne MHKPOArperaTHOro COCTaBa NpH NPOMbBIBKE ITOYBBI C

pHeceHneM 10 1/ra rnnca 1 40 1/ra Haso3a (xo/mocie NPpoOoMbIBKH,% )

I'ny6uua, cM PasMmep dacTui, MM
1,0-0,25 0,25- 0,05- 0,01- 0,005- <0,001
0,05 0,01 0,005 0,001
0-25 11 158 129 1.8 23.6 34.8
0,9 16,0 15,4 17,0 314 19,3
25-50 0.8 0.2 3.8 9.2 39.7 46.3
0,1 0,9 7.3 16,2 48,1 27.4
TaGauna 22

H3imenenne COlePKAHUA COJEBBIX KOMIIOHEHTOB NNPH MNPOMBIBKE MO4YBBI

¢ npumenenuem 15 1/ra runca n 40 1/ra naeo3a (% M3KB)

Tny6u | ITnor- | CO; | HCO; Cl SO, Ca Mg | NatK
Ha, CM HbIC
ocra-
TOK
1 2 3 4 5 6 7 8 9
Jlo poMBbIBKH
0-25 | 3,980 | Her | 0,022 [ 1.732 | 0,679 | 0312 | 0,081 | 0.944
0,366 | 48,80 | 14,14 | 15,15 | 3,70 | 41,05
25-50 | 2,062 - 0,024 | 1.214 | 1,196 | 0,082 | 0,031 | 0.506
0,40 | 24,20 | 4,08 | 410 | 2,59 | 21,99
50-75 | 2,004 - 0.029 | 0,905 | 0.316 | 0.054 | 0,022 | 0,644
048 | 2550 | 6,58 | 2,70 | 1,84 | 28.02
75- | 1,930 - 0,022 | 0,660 | 0.545 | 0.080 | 0.017 | 0,573
100 036 | 18,60 | 11,35 | 4,00 | 1,40 | 24.4)
100- | 2,198 - 0,034 | 0,560 | 0.771 | 0.080 | 0,014 | 0,049
125 036 | 16,80 | 16,06 | 4,00 | 1,19 | 2823
125- | 2,456 . 0,029 | 0,504 | 1,069 | 0,097 | 0,026 | 0,688
150 048 | 1420 | 2227 | 486 | 216 | 200
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150- 1 1,722 - 0,024 1 0,359 | 0,761 | 0.071 | 0,022 | 0.482
175 0,40 | 10,10 | 15,85 | 3,56 1,84 | 20,95
[75- | 1,440 - 0,034 | 0312 | 0535 | 0,028 | 0.09 | 0422
200 0,56 8,80 | 11,14 | 1,40 0,76 | 18,34
Tocne nepso#t npoMbIBKH
0-25 | 1,160 | Her | 0,058 | 0.040 | 0697 | 0.145 | 0,012 | 0,192
0,95 1,12 | 14,51 | 7,22 1,01 8,35
25-50 | 1,410 - 0,061 | 0346 | 0.512 | 0,090 | 0,017 | 0356 :
1,00 | 10,75 | 10,66 | 4,52 1,42 | 15,47
50-75 | 1,310 - 0,052 | 0,838 | 0.468 | 0,157 | 0.034 | 0.542
0,85 | 23,62 | 9,74 7,83 2,83 | 23,55
75- 1 2210 - 0,038 | 0,887 | 0.220 | 0,097 | 0.031 | 0.531
100 0,95 | 25,00 | 4,58 4,86 2,56 | 23,11
100- | 2,395 - 0.049 | 0.994 | 0,247 | 0.111 | 0,038 | 0,582
125 0,80 | 28,00 | 5,14 5,53 3,11 | 2530
150- | 2,787 - 0,049 | 0.945 | 0.627 | 0,199 | 0.040 | 0.626
175 0,80 | 26,62 | 13,05 | 9,92 3,31 | 27,24
175- | 2,287 - 0,058 | 0.763 | 0,500 | 0,131 | 0,030 | 0,548
200 0,96 | 21,50 | 10,41 6,55 2,49 | 23,32
Tlocne TpeTbeit MpoMbIBKH
0-25 | 0,155 | 0,05 | 0.055 | 0,016 | 0,032 | 0,003 | 0.001 | 0,041
- 0,90 0,44 0,57 0,17 0,11 1,78
25-50 | 0,297 | 0,001 | 0.041 | 0,009 | 0,121 | 0.006 | 0,001 | 0071
0,005 | 0,67 0,25 2,52 0,28 0,11 3,10
50-75 | 0,637 | 0,003 | 0,027 | 0,031 | 0,309 | 0,013 | 0,003 | 0,160
0,10 0,45 0,87 6,43 0,67 0,22 6,90
75- 0912 | Her | 0,030 | 0,069 | 0390 | 0,027 | 0.005 | 0.203
100 0,50 1,94 8,12 1,33 0,39 8,84
100- | 1,315 - 0,024 | 0,197 | 0522 | 0,061 | 0,007 | 0303
125 0,40 556 | 10,87 | 3,05 0,61 13,17
125- 1 2,150 - 0,021 | 0.499 | 0.896 | 0.199 | 0,033 | 0.469
150 0,35 | 14,06 | 18,65 | 9,93 2,72 | 20,41
150- | 2,457 - 0.018 | 0,650 | 0,759 | 0,186 | 0,034 | 0,513
175 0,30 | 1831 | 15,80 | 9,27 2,83 | 2231
175- | 1,895 - 0,024 | 0,643 | 0,390 | 0,075 | 0,020 | 0.488
200 0,40 | 18,12 | 8,12 3,77 1,67 | 21,20
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auua 24

HN3menenne CoiepXKaHNA COJEBbIX KOMIIOHEHTOB IIPH NPOMBIBKE C

npumedenneM 20 v/ra rumnca u 40 t/ra naposa (%/mM3KB)

I'my- | Ilmor- | CO; | HCO; Cl SO, Ca Mg Na+K
Huna, HbIH
cM ocra-
TOK

1 2 3 4 5 6 7 8 9
Jlo NpoMbIBKH

0-25 | 2,428 Her 0,022 | 1,054 | 0,376 | 0.184 | 0.046 | 0.573

0,36 | 29,70 | 7,83 9,18 3,78 | 24,93

25-50 | 2,348 - 0,022 | 0,983 | 0.427 | 0,178 | 0.045 | 0.561

0,36 | 27,70 | 8,89 8,86 3,67 | 24,41

50-75 | 2,360 - 0,020 | 1,026 | 0,354 | 0,162 | 0.047 | 0,566

0,32 | 2890 | 7,37 8,10 3,89 | 24,60

75- | 2,136 - 0.027 | 0,008 | 0,266 | 0.132 | 0,037 | 0,565

100 0,44 | 2840 | 5,54 6,80 3,02 | 24,56

100- | 2,090 - 0,024 | 0,941 | 0,244 | 0,113 | 0,030 | 0,549

125 0,40 | 26,50 | 5,08 5,62 2,48 | 23,88

125- 1 2,296 - 0.024 | 1.150 | 0,260 | 0,123 | 0.038 | 0.615 |

150 0,40 | 32,40 | 542 6,16 3,13 | 28,93

150- | 3,218 - 0,020 | 0,994 | 0,999 | 0,342 | 0,063 | 0,618

175 0,32 | 28,00 | 20,81 | 17,06 | 5,18 | 26,89

175- | 2,108 - 0,022 | 1,040 | 0,704 | 0,244 | 0,046 | 0.652

200 0,36 | 29,30 | 14,66 | 12,20 | 3,78 | 28,34

INocne nepBoii NpoMpIBKH

0-25 | 0,535 | 0,006 | 0,125 | 0,040 | 0,060 | 0.007 | 0,001 | 0,096

0,20 2,05 1,12 1,25 0,33 0,11 4,18

25-50 ) 0,635 Her 0,088 | 0.133 | 0,200 | 0,007 | 0,004 | 0,200

1,45 3,75 4,16 0,33 0,33 8,70

50-75 | 2,157 - 0,046 | 0,510 | 0.869 | 0.172 | 0,029 | 0,511

0,75 14,37 | 18,10 | 8,58 2,42 | 22,22

200



75- 1 2,520 - 0,043 | 0,843 | 0,743 | 0.181 | 0,043 | 0,630
100 0,70 | 23,75 | 1547 | 9,02 | 3,52 | 2738
100- | 2,745 - 0,043 | 0.865 | 0.801 | 0227 | 0,056 | 0,622
125 0,70 | 2437 | 17,93 | 11,33 | 4,62 | 27,05
125- | 2,742 - 0,042 | 0945 | 0,770 | 0216 | 0.052 | 8,651
150 0,70 | 26,2 | 16,04 | 10,78 | 429 | 28,29
150- | 2,822 - 0,043 | 0,745 | 1,031 | 0251 | 0,055 | 0,601
175 0,70 | 21,00 | 2147 | 12,54 | 451 | 26,12
175- ] 2,500 - 0,043 | 0,732 | 0,825 | 0,196 | 0,043 | 0,579
200 0,70 | 20,62 | 17,18 | 9,79 | 3,52 } 25,14
[Tocne Tperbeii NpoMbIBKH
0-25 | 0,612 | Her | 0,083 | 0,014 | 0,327 | 0,039 | 0,008 | 0,138
1,36 | 040 | 6,81 196 | 0,62 | 599
25-50 | 0,460 | 0,005 | 0,122 | 0,025 | 0.167 | 0,005 | 0,001 | 0,138
0,06 | 2,00 | 070 | 348 | 027 | 0,009 | 598
50-75 | 1,050 | Her | 0,081 | 0,028 | 0,617 | 0,087 | 0.013 | 0219
1,32 { 080 | 12,85 | 436 | 1,07 | 9,54
75- | 0,936 - 0.088 | 0.071 | 0472 | 0,046 | 0,008 | 0238
100 1,44 | 2,00 | 9,83 | 231 0,62 | 10,34
100- | 2,090 - 0,068 | 0,588 | 0,667 | 0,137 | 0.031 | 0.510
125 1,12 | 16,60 | 13,89 | 6,85 | 258 | 28,18
125- | 2,840 - 0,046 | 0.886 | 0,900 | 0225 | 0,047 | 0.664
150 0,76 | 24,40 | 18,75 | 11,21 | 3,83 | 28,87
150- | 2,412 - 0,024 | 0,877 | 0,609 | 0,135 | 0.031 | 0.654
175 0,40 | 24,70 | 12,69 | 6,76 | 2,58 | 28,40
175- | 2,236 - 0,024 | 0905 | 0435 | 0,098 | 0,026 | 0.642
200 0,40 | 250 | 9,06 | 489 | 21,14 } 27,93
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Tabanua 28

H3meHeHne CONEPIKAHUA NOJEBBIX KOMIIOHEHTOB NIPH NPOMBIBKAX C

npumeHeHuem 10 1/ra cepuoii kxucnorhl (%/MIKB)

Tny- | Ilnor- | CO; | HCO; Cl SO, Ca Mg Na+K
O6uHa, | Hble
cM ocTa-
TOK

1 2 3 4 5 6 7 8 9
Jlo npoMbtBKH

0-25 | 2,744 | Her | 0,034 | 1459 | 0,132 | 0,041 | 0,018 } 0.939

0,56 | 41,10 | 2,75 2,05 1,51 40,85

25-50 | 3,668 - 0,029 | 1,125 | 1,193 | 0,123 | 0,022 | L[.128

0,48 | 31,70 | 24,75 | 24,85 | 6,16 | 49,04

50-75 | 3,502 - 0.027 | 1061 | 1,142 | 0,155 | 0,025 | 1.066

0,44 | 2990 | 23,79 | 5,72 2,05 | 46,36

75- 3,636 - 0,027 | 1,103 | 1,116 | 0.141 } 0,026 | 1,049

100 0,44 | 31,10 | 23,25 | 7,02 2,16 | 4561

100- | 3,668 - 0,022 | 1,083 | 1.119 | 0,141 | 0,023 | 1,078

125 036 | 30,50 | 24,79 | 7,02 1,94 | 46.87

125- | 3,576 - 0,019 | 1,058 | 1,142 | 0,130 | 0,023 | 1,046

150 0,32 | 29,80 | 23,79 | 6,48 1,94 | 4549

150- | 3,402 - 0.022 | 4,029 | 1,132 | 0,123 | 0,021 | 1,036

175 0,36 | 29,00 | 23,58 | 6,16 1,73 | 45,06

175- | 3,378 - 0,022 | 1,076 | 1,069 | 0,113 | 0,023 | 1.043

200 0,36 | 30,30 | 22,27 | 5,62 1,94 | 45,37

IMocne BTOPO#t NPOMBIBKK

0-25 | 1,150 | Her | 0,040 | 0,151 | 0,587 | 0,073 | 0,022 | 0,269

0,65 425 | 12,22 | 3,66 1,78 11,68

25-50 | 1,702 - 0,040 | 0,204 | 0,812 | 0,100 | 0,023 | 0,378

0,65 5,75 16,90 | 4,99 1.89 16,42

50-75 | 1,880 - 0,040 | 0359 | 0,761 | 0,093 | 0,027 | 0.454

0,65 10,12 | 15,84 | 4,66 2,22 19.73
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75- | 2,002 - 0.040 | 0.270 | 0917 | 0.109 | 0,026 | 0.456
100 0,65 7,62 | 19,09 | 544 § 2,11 | 19,81
100- | 2,270 - 037 | 0,240 | 1,135 | 0,144 | 0,028 | 0,493
125 0,60 | 6,75 | 23,63 | 7.21 234 | 21,43
125- | 1,620 - 0,040 | 0,173 | 0,786 | 0.062 | 0.013 | 0.406
150 0,65 4,87 | 16,36 | 3,11 1,11 | 17,66
150- | 1,405 - 049 | 0.164 | 0,593 | 0,033 | 0,012 | 0,347
175 0,80 | 4,62 | 12,35 | 1,66 1,00 | 15,11
175- | 1,285 | 0,003 | 0,043 | 0,186 | 0.524 | 0,022 | 0,007 | 0,352
200 0,10 | 0,70 | 5,25 | 1091 | 1,11 0,55 | 15,30
TMocne TpeTkeH NPOMBIBKH
0-25 | 1,337 | Her | 0,021 | 0,115 | 0.784 | 0,209 | 0,024 | 0,172
0,35 | 325 | 1632 | 10,43 | 2,00 | 7,49
25-50 | 0,527 - 0,043 | 0,057 | 0,194 | 0,009 | 0,003 | 0,131
0,70 1,62 | 4,04 | 044 | 0,23 5,69
50-75 | 0,572 | 0,004 | 0,038 | 0,062 | 0,206 | 0,004 | 0,003 | 0,146
0,15 0,62 1,75 | 429 | 0,22 | 0,22 | 6,37
75- | 0,680 | 0.004 [ 0.047 | 0.062 | 0.282 | 0,004 | 0.003 | 0.186
100 0,15 0,77 1,75 587 | 022 | 0,22 8,10
100- | 1,075 | 0,003 | 0.040 | 0.075 | 0,520 | 0,016 | 0,004 | 0,289
125 0,10 | 0,65 2,12 | 1083 | 0,78 | 0,33 | 12,59
125- | 1,522 | Her | 0,033 | 0.164 { 0,736 | 0,055 | 0,012 | 0,384
150 0,55 462 | 1532 | 2,77 1,00 | 16,72
150- | 1,665 - 0,030 | 0.217 | 0,865 | 0,098 | 0,015 | 0.426
175 0,50 | 6,12 | 18,01 | 4,88 1,22 | 18,53
175- | 1,132 | 0,004 | 0,035 | 0,262 | 0,341 | 0,010 | 0,003 | 0,331
200 0,15 057 | 7,37 | 7,10 | 0,50 | 0,28 | 14,41
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Tadanua 29

JAunddepeHunanus H CONPAXRKEHHOCTh CONEBBIX MAacC NPH NPOMBIBKE

no4yssl ¢ npuMenenueM 10 T/ra cepHoit kucaorsl (%/r/ra)

I'ny- | Ca(H| Mg | Na Ca Mg Na, | NaCl; Na, | Cymma

6una, | CO;); | (HC | HC | SO, | SO4 | SO, CO; | coneit
oM 03 | Os

1 2 3 4 5 6 7 8 9 10
Jlo npoMbIBKH

0-25 | 0,045 ] Her | Her | 0.101 | 0.075 | Her | 0.389 | Her | 2.622

1,40 3,13 | 2,33 74,06 81,29

25-50 | 0,039 - - 10387 (0,110 | 1,114 | 1.854 | - 3.504

1,31 12,97 | 3,69 | 87,32 62.11 117.40

50-75 | 0,036 - - 10290 0.123 | 1,160 | 1,749 | - 3,367

1,35 10,88 | 4,61 | 43,84 | 65,59 126,27

75-100 | 0,036 - - 10448 | 0,130 ; 1,030 | 1,819 - 3.463

1,33 16,58 | 4,81 | 38,11 | 67,30 128,13

100- | 0,029 - - 10453 0,116 | 1,162 | 1,784 | - 3,544

125 1,03 16,08 | 4,12 | 41,25 | 63,33 125,81

125- | 0,025 | - - 10419 0,116 | 1.114 | 1,743 } - | 3417

150 0,90 15,08 | 4,18 | 40,10 | 62,75 123,01

150- 10029 - - 103940124 | 1,140 | 1.696 | - | 3.383

175 1,06 14,38 | 4,53 | 41,53 | 61,90 123.48

175- (0029 - | - |0357[ 0116|1070 | 1773 | - | 3.345

200 1,07 13,21 | 4,29 | 39,59 | 65,60 123,76

INocne BTOpOit NpOMBIBKH

0-25 | 0.052 | Her | Her | 0,204 | 0.106 | 0,528 | 0249 | - | 1.139

1,61 6,32 | 3,29 | 1637 7,72 35,31

25-50 | 0,052 - - 10295} 0,114 | 0.757 | 0.336 | - 1,554

1,74 9.88 | 3,82 | 2536 11,26 52,06

50-75 10,052 | - - 10240 | 0,134 | 0,682 | 0592} - | 1,700

1,95 9,00 | 5,03 | 2558 | 22.20 63.76

75-100 | 0,053 - - 10326 0,126 | 0.865 | 0.445 | - 1.815

1,96 32,01 § 16,47 67.16

12,06 | 4,66




100- 10,049 | - - | 0449 0,140 | 1,043 1 0,395 | - | 2076
125 1,74 1594 | 4,97 | 37,03 | 14,02 73,70
12-150 | 0,053 - - 10,167 | 0,066 | 0,908 | 0,285 | - 1,479
1,91 6,01 | 2,38 | 32,69 10,26 53,24
150- 1 0,065 | - - | 0,058 | 0,060 | 0,745 | 0,270 | - | 1,198
175 2,37 2,12 | 2,19 [27,19| 9,86 43,73
175- 10,057 | - - 10102 ) 0,033 ) 0,707 | 0307 | - | 1211
200 2,11 3,77 | 1,22 | 26,16 | 11,36 4481
[Tocne Tpetbeil NpOMBIBKH
0-25 | 0,028 | Her | Her | 0,684 | 0,120 | 0,300 | 0.189 | Her | 1,321
0,87 21,20 | 3,72 | 9,30 | 5,86 40,95
25-50 | 0,035 | 0,017 { 0,00 | Her | Her | 0,287 | 0,094 - 0,436
L,17 | 0,57 3 9,62 | 3,15 14,61
0,10
50-75 | 0,017 | 0,016 | 0.01 | - - 10305 | 0,102 | 0,007 | 0.462
0,64 | 0,60 5 11,44 | 3,83 | 0,26 | 17,33
0,56
75-100 | 0017 | 0,016 | 0,02 } - - 0417 0,102 | 0,007 | 0,587
0,63 | 0,59 8 15,43 | 3,77 | 0,26 | 2,17
1,04
100- | 0,053 | Her | Her | 0.009 | 0,020 | 0,736 | 0,124 | 0,005 | 0,947
125 1,88 032 | 0,71 | 26,13 ] 4,40 | 0,18 | 33,62
125- 10044 | - - | 01511 0,060 | 0.85% | 0,270 | Her | 1,384
150 1,58 544 | 2,16 13092} 9,72 49,82
150- | 0,040 | - - 10298 | 0074 | 0.881 | 0358 | - | 1651
175 1,46 10,88 | 2,70 [ 32,16 | 13,07 60,27
175- 1 0,040 (0,005 | - | Her | 0,012 1 0489 | 0,431 | 0,007 | 0.984
200 1,48 | 0,19 | 0,44 | 18,09 | 1595 | 0,26 | 36,41
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Ta6auuna 30

HimeHeHue COAEpPKAHMA COJEBbIX KOMIMIOHCHTOB NMPH NPOMBIBKE IOYBbI

¢ npumeHenneM 20 1/ra cepHoii KHCAOTHI (% M3IKB)

Cay- | IMnor- | CO; | HCO, Cl SO, Ca Mg | Na+K
Guna, 19817
cM ocra-
TOK
1 2 3 4 5 6 7 8 9
Jlo npoMbiBKI
0-25 | 2,878 | Her | 0,020 | 1,278 | 0.364 | 0.074 | 0,022 | 0.884
0,32 | 36,00 | 7,58 3,67 1,80 | 38,43
25-50 | 2,540 - 0,022 | 0,788 | 0,801 | 0,087 | 0,010 | 0,783
0,36 | 22,20 | 16,68 | 432 0,86 | 34,06
50-75 | 1,972 - 0,027 | 0,710 | 0,521 | 0,032 | 0.007 | 0.670
0,44 | 20,00 | 10,85 1,62 0,54 | 29,19
75- 1,798 - 0,029 | 0,682 | 0.431 | 0,022 | 0,004 | 0.627
100 0,48 | 19,20 | 8,98 1,08 0,32 | 27.26
100- | 2,092 - 0,029 | 0,696 | 0,600 | 0.026 | 0,007 | 0,707
125 0,48 19,60 | 12,50 | 1,30 0,54 | 30,74
125- | 1,938 - 0,034 | 0465 | 0,766 | 0,028 | 0.003 | 0,643
150 0,56 | 13,10 | 15,96 1,40 0,22 | 27,96
150- | 1,780 - 0,041 | 0497 | 0,593 | 0,013 | 0,003 | 0,602
175 0,68 14,00 | 12,35 | 0,65 0,22 | 26,16
175- | 1,866 - 0,034 | 0,462 | 0,69 | 0,017 | 0,003 | 0.621
200 0,56 13,00 | 14,50 | 0,85 0,22 | 26,98
[Tocne TpeThbeit IPOMBIBKH
0-25 | 1,487 | Her | 0018 | 0,071 | 0,895 | 0,240 | 0,032 | 0.145
0,30 2,00 | 18,63 | 11,99 | 261 6,33
25-50 | 1,075 - 0,026 | 0,173 | 0,403 |0.0442 | 0.005 | 0,253
0,42 4,87 8,39 ,22 0,44 11,02
50-75 | 1,257 - 0.022 | 0,333 | 0,300 | 0,044 | 0,009 | 0.299
0,37 9,37 6,25 2,22 0,78 12,99
75- 1,590 - 0,024 | 0,479 | 0,345 | 0,064 | 0,009 | 0.393
100 0,40 13,50 | 7,18 3,22 0,78 17,08
100- | 1,662 - 0,019 | 0,510 | 0,533 | 0,095 | 0.020 | 0.445
125 0,32 14,37 | 1,10 | 4,77 1,67 19,85
125- | 1,180 - 0,019 | 0,448 | 0,282 | 0,044 | 0,012 | 0,358
150 0,32 12,62 | 5,87 2,22 1,00 15,59
150- | 1,395 - 0,024 | 0,508 { 0,256 | 0,038 | 0,011 | 0,397
175 0,40 14,31 5,32 1,89 0,88 17,26
175- | 1,115 - 0,024 | 0415 | 0,181 { 0,029 | 0,005 | 0321
200 0,40 11,69 | 3,76 1,44 0,45 13,96
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Tab6auna 31

OuddepeHunanng U CONPAKEHHOCTh COJNEBBIX MAacCC NPH NPOMbIBKE

noy4ebl ¢ npuMenennem 20 1/ra cepnoii kucnorsl (%/1/ra)

I'nybuna, Ca CaSO, | MgS0O4 | Na, SO, | NaCl Cymma
cM (HCO3), coJteit
Jlo npoMbIBKH

0-25 0,025 0.228 0,108 0.173 2,106 2,640
0,78 7,07 3,35 5,36 65,29 81,85

25-50 0.029 0,269 0,051 0,842 1.229 2.490
0,97 9,01 1,71 28,21 43,52 83,42

50-75 0,036 0,081 0,032 0.648 1,170 1.967
1,35 3,04 1,20 24,30 43,88 73,77

75-100 0,039 0,042 0,019 0,572 1124 1.796
1,44 1,55 0,70 21,16 41,59 66,44

100-125 0,039 0,055 0,032 0,791 1147 2,064
1,39 1,95 1,14 20,08 40,72 73,28

125-150 0,045 0,057 0,013 0,058 0.766 1.939
1,62 2,05 0,47 38,09 27,58 69,81

150-175 0.047 Her 0,012 0,861 0.819 1,739
1,72 0,44 3143 29,89 63,48

175-200 | 0,045 0.015 0,013 0.992 0,923 1,988
1,67 0,56 0,48 36,70 34,15 73,56

Iocne Tperbei nPOMBIBKH

0-25 0.024 0,795 0,157 0,307 0.117 1,400
0,74 24,65 4,87 9,52 3,63 43,41

25-50 0,034 0,122 0,026 0437 0.285 0,904
1,14 4,09 0,87 14,64 9,55 30,29

50-75 0.030 0.126 0,047 0.257 0,548 1,008
1,13 4,73 1,76 9,64 20,55 37,81

75-100 0,032 0,192 0,047 0,254 0.790 1315
1,18 7,10 1,74 9,40 29,23 48,65

100-125 0,026 0,303 0,100 0,354 0,841 1.624
0,92 10,76 3,55 12,57 29,86 57,66

125-150 0.026 0.129 0,060 0.211 0.738 1,164
0,94 4,64 2,16 7,60 26,57 41,91

150-175 0,032 0,101 0,053 0,209 1232 1.627
1,17 3,69 1,94 7,63 44,97 59,40

175-200 | 0,032 0,071 0,027 0.161 0,684 0975
1,18 2,63 0,99 5,96 25,31 36,07
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Ta6auia 32

H3meHeHHne cOoAepKaHUS NMONEBBIX KOMIIOHEHTOR IIPH HPOMBIBKE IOYBBI
¢ npumeHenueM 30 T/ra cepHoit KMcHoThl (% M3KB)

Fny- | Tnor- | CO; | HCO, Cl SO, Ca Mg | Na+K
Ouna, HBIH
oM ocTa-
TOK
1 2 3 4 5 6 7 8 9
Jlon pombIBKH
0-25 2,508 Her 0,024 | 0,994 He onpenenenbl
0,40 | 28,00
25-50 | 2,216 - 0.022 | 0,870 | 0,471 | 0,165 | 0,043 | 0,527
0,36 | 24,50 | 9,81 8,21 3,56 | 22,80
50-75 | 2,104 - 0,024 | 0,777 | 0,484 | 0,156 | 0.045 | 0.481
0,40 | 21,90 { 10,08 | 7,78 3,67 | 20,93
75- | 2,252 - 0,024 | 0.799 | 0543 | 0.178 | 0.039 | 0.509
100 0,40 | 22,50 | 11,31 | 8,86 324 | 22,11
100- | 2,042 - 0.024 | 0.774 | 0446 [ 0.143 | 0,031 | 0,501
125 0,40 | 21,60 | 9,29 7,13 2,59 | 21,77
125- | 1,848 - 0,027 | 0,792 | 0,307 | 0,104 | 0,025 | 0,504
150 044 | 2230 | 6,39 5,18 2,05 | 21,90
[Tocne BTOpOIi NpOMBIBKH
0-25 | 1,805 | Her | 0,043 | 0,129 | 1,050 | 0,254 | 0,038 | 0,241
0,70 3,62 | 21,87 | 12,65 | 3,08 | 10,46
25-50 | 1,355 - 0,058 | 0.221 | 0,616 | 0,048 | 0,009 | 0,387
0,95 625 | 1283 | 242 0,77 | 16,84
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50-75 | 1,796 - 0.049 | 0,726 | 0316 | 0,046 | 0.016 | 0.592
0,80 | 21,87 | 6,58 2,31 1,21 | 25,73
75- 2,272 0,043 | 1,124 | 0,263 | 0.064 | 0.025 | 0,729
100 0,70 | 31,65 | 5,48 3,19 2,09 | 32,55
100- | 2,195 - 0.049 | 0,861 | 0.460 | 0,086 | 0,024 | 0.652
125 0,80 | 2425 | 9,58 4,29 1,98 | 28,36
125- | 2,487 - 0,046 | 1,033 | 0482 | 0.110 | 0,031 | 0.737
150 0,75 | 29,25 | 10,04 | 5,50 2,53 | 32,03
150- | 2,172 - 0.049 | 0976 | 0,356 | 0,073 | 0,025 | 0.690
175 0,80 | 27,50 | 7,41 3,63 2,09 | 29,99
175- | 2,160 - 0,046 | 0927 | 0,384 | 0,062 | 0,023 | 0.688
200 0,75 | 26,12 | 8,00 3,08 1,87 | 2992
IMTocne Tperbeli npoMbiBKK
0-25 | 1,636 | Her | 0,037 | 0,057 | 0,949 | 0,253 | 0,032 | 0,153
0,60 1,60 | 19,77 | 12,64 | 2,67 6,66
25-50 | 0,736 - 0.073 | 0,124 | 0,283 | 0,016 | 0,003 | 0.219
1,20 3,50 5,89 0,80 0,27 9,52
50-75 | 1,346 - 0.049 | 0,600 | 0,197 | 0,006 | 0,004 | 0.452
0.80 | 16,90 | 4,10 1,78 0,36 | 19,66
75- 2,050 - 0,027 | 0,980 | 0,222 | 0,073 | 0,025 | 0,620
100 0,44 | 27,60 | 4,62 3,65 2,05 | 26,96
100- | 2,138 - 0,027 | 1,029 | 0.215 | 0,075 | 0,025 | 0,647
125 0,44 | 29,00 | 4,48 3,74 2,05 | 28,13
125- | 2,056 - 0.027 | 1.001 | 0,192 | 0,064 | 0,023 | 0.634
150 0,44 | 28,20 | 4,00 3,20 1,87 | 27,57
150- | 2,112 - 0,024 | 0944 | 0,290 | 0.075 | 0.026 | 0.685
175 0,40 | 26,60 | 6,04 3,74 2,14 | 27,16
175- | 2,118 - 0024 | 1,040 | 0.177 | 0,017 | 0.029 | 0,633
200 040 | 2930 | 3,69 3,47 2,40 | 27,52
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Ta6auna 33

OuddepeHnuanng H CONPAKRKEHHOCTh COJEBBIX MacC IPH NPOMbIBKe
noys ¢ npuMeHeHHeM 30 T/ra cepHoil Kuciaorbl (%/1/ra)

I'nybuna, | Ca | Mg Na Ca Mg Na, | NaCl | Cym-

M (HC | (HC | HCO; | SO4 SO, SO, Ma
03)2 | O3)z coneit

1 2 3 4 5 6 7 8 9

Jlo npoMBIBKH
0-25 [lonHBIA cOCTAB COEBBIX KOMIIOHEHTOB OTCYTCTBOBAJ

25-50 | 0,029 ! Her | 0,534 | 0,177 | Her | 0,123 | 1,340 | 2,143
0,97 17,89 | 0,92 4,12 | 44,89 | 71,79
50-75 0,032} - 0,502 | 0,162 - 0,046 | 1,224 | 1,966
1,20 18,83 | 6,08 1,73 | 4590 | 73,74
75-100 | 0,032 | - 0,575 | 0.171 - 0,066 | 1,293 | 2,137
1,18 21,28 | 6,33 2,44 | 47,84 | 79,07
100-125 | 0,032 | - 0458 | 0,155 - Her | 1,273 | 1,918
1,14 16,26 | 5,50 45,19 | 68,09
125-150 | 0,036 | - 0,322 | 0,099 - 0,028 | 1,281 | 1,766
1,30 11,59 | 3,56 1,01 | 46,12 | 63,58

Tocne BTOpOH NPOMBIBKY

0-25 0,057 | Her | 0813 | 0,185 | 0,415 | Her | 0,212 | 1,682

1,77 2520 | 5,74 | 12,87 6,57 | 52,15
25-50 10,059 | - 0,099 | 0,046 | 0,752 - 0,366 | 1.322
1,98 3,32 1,54 | 25,19 12,26 | 44,29
50-75 0065 | - 0,103 | 0,073 | 0,274 - 1,279 | 1.794
2,44 3,86 | 2,74 | 10,28 47,96 | 67,28




75-100 | 0057 | - | 0,169 | 0.125 | 0,064 - 1852 | 2.267
2,11 6,25 4,63 2,37 68,52 | 83,88
100-125 | 0,065 - 0,237 | 0,119 | 0,292 - 1,419 | 2,132
2,31 8.41 4,23 10,37 50,38 | 75,70
125-150 | 0,061 - 0,323 | 0.152 | 0.196 - 1,712 | 2,444
2,20 13,82 | 7,67 9,25 61,63 | 94,57
150-175 | 0,065 | - 0.192 | 0.125 | 0.177 - 1,609 | 2,168
2,37 7,01 4,56 6,46 58,73 | 79,13
175-200 | 0,061 | - 0.158 | 0.112 | 0,270 - 1.528 | 2,129
2,26 5,85 4,14 9,99 56,54 | 78,78
[Mocne Tperbeit npoMbIBKU
0-25 0,049 | Her | 0,019 | 0,160 | 0359 | Her | 0,094 | 1.481
1,52 25,39 | 4,96 11,13 291 45,91
25-50 0,065 | 0.01 Her Her 0418 - 0,204 | 0,717
2,18 9 14,00 6,83 | 24,02
0,64
50-75 | 0,065 | Her | 0,067 | 0,021 | 0,195 - 0.989 | 1,337
2,44 2,51 0,79 731 37,09 | 50,14
75-100 | 0,036 - 0,218 | 0,085 | Her | 0,031 | 1,577 | 1.947
1,33 8,07 3,15 1,15 | 5835 | 72,05
100-125 | 0,036 | - 0,224 | 0.067 - 0.041 | 1,650 | 2,018
1,28 7,95 2,38 1,46 | 65,86 | 78,93
125-150 | 0,036 | - 0,224 | 0,067 - 0,041 | 1,650 | 2,018
1.28 7,95 2,38 1,46 | 65,86 | 78,93
150-175 | 0,032 | - 0,227 | 0,128 | 0.040 | Her | 1,556 | 1,983
1,17 8,29 4,67 1,46 56,79 | 72,38
175-200 | 0,032 - 0,208 | 0,037 | Her | 0,084 | 1.610 | 1,971
1,18 7,70 1,37 3,11 59,57 | 72,93
Hpumewanue: IIpu mpemeveii npomsieke na 2aybune 25-50 cm

obpazoeanca NaHC03 ¢ konuvecmse 0,019 % (0,64 m/z2a)
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Ta6auna 35

H3menenne MEKpPOarperaTHoro COCTaBa No4YBbl NMPH NPOMBIBKE C
npnMeneHneM 30 T/ra cepHo¥ KacaoTel (Ro/mocie npoMbiBkH, %)

Tnybuna, Benuuuna ¢ppakuuu, Mm
M

5-0,25 | 0,25- 0,05- 0,01- | 0,005- | <0,001 | <0,01

0,05 0,01 0,005 | 0,001
0-9 065 | 11,79 | 71,96 | 7,72 | 216 | 6.02 | 15.90
0,61 15,99 | 69,28 8,84 0,56 3,72 13,12
9-23 065 | 1149 | 7196 | 7.72 | 216 | 6,02 | 1590
0,77 15,43 | 65,44 | 1432 1 0,88 3,16 | 18,36
23-43 0.78 | 22.24 | 59.80 | 8,08 | 1.80 | 730 | 17.18
0,37 12,27 | 68,80 | 14,80 1,76 2,00 | 18,56
43-64 0.78 | 2224 | 59.80 | 8.08 | 180 | 730 | 17.18
0,17 4,67 74,80 | 16,20 1,76 2,52 | 20,36
64-82 031 | 583 | 78,00 | 9,12 | 124 | 550 | 15.86
0,60 11,08 | 72,64 5,28 0,76 9,64 | 15,68
82-106 0.18 | 164 | 81,52 | 936 | 220 | 510 | 16,66
1,36 13,64 | 88,32 8,24 0,68 7,76 | 16,68
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Tadaumna 36

Himenenne CONEPKAHHA COJIeBBIX KOMIIOHEHTOB NPH NMPOMBIBKE MOYBbLI

¢ npumeHenuem 10 t/ra oprano-runcosoit cmecH (%/M9KB)

I'ny- | [not- | CO; | HCO4 Cl SO, Ca Mg | Na+K
OHHa, HblE
cM ocra-
TOK

1 2 3 4 5 6 7 8 9
Jlo npoMbIBKH

0-25 | 3,940 | Her | 0,017 | 1,169 | 0.760 | 1.160 | 0,037 | 1,166

0,28 | 45,60 | 15,83 | 8,00 3,02 | 50,69

25-50 | 3,037 - 0,013 | 1,043 | 0,778 | 0,182 | 0,032 | 0,782

0,22 | 29,37 | 16,20 | 9,10 2,67 | 34,02

50-75 | 2,373 - 0,022 | 0.728 | 0,769 | 0,071 | 0,016 | 0,756

0,36 | 20,50 | 16,02 | 3,56 1,30 | 32,02

75- 2,144 - 0,022 | 0,753 | 0,586 | 0,045 | 0.012 | 0,704

100 0,36 | 21,20 | 12,21 | 2,27 0,97 | 30,63

100- | 1,958 - 0,027 | 0,799 | 0.419 | 0,030 | 0,012 | 0,667

125 0,44 | 22,50 | 8,73 1,51 0,97 | 28,99

125- | 2,224 - 0,024 | 0,856 | 0.495 | 0,039 | 0,007 | 0,744

150 0,40 | 24,10 | 10,31 1,94 0,54 | 32,33

150- | 2,362 - 0,024 | 0,841 | 0,639 | 0,056 | 0,010 | 0,776

175 0,40 | 23,70 | 13,31 | 2,81 0,86 | 33,74

175- | 2,536 - 0,022 | 0,898 | 0,709 | 0,065 | 0,014 | 0,828

200 0,36 | 2530 | 14,77 | 3,24 1,19 | 36,00

INocne nepBoif MPOMBIBKH

0-25 | 2,177 | Her | 0,010 ; 0.821 | 0,519 | 0.118 | 0,020 | 0,610

0,17 | 23,12 | 10,80 | 5,88 1,67 | 26,54

25-50 | 1,516 - 0,052 | 0,749 | 0,162 | 0.013 | 0.004 | 0,502

0,52 | 21,10 | 3,37 0,65 0,82 | 24,02

50-75 | 2,502 - 0,018 | 0,034 | 0.439 | 0,102 | 0,024 | 0,723

0,30 | 29,12 | 9,14 5,11 1,99 | 31,46

75- 2,597 - 0,021 | 0,016 | 0.457 | 0,089 | 0,026 | 0.734

100 0,35 | 28,62 | 9,51 4,44 2,11 | 31,93

100- | 2,497 - 0,021 | 0,865 | 0,579 | 0,107 | 0,027 | 0,672

125 0,35 | 24,37 | 12,05 | 5,33 2,22 | 29,22
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125- | 2,400 - 0,021 | 0927 | 0,591 | 0,095 | 0,024 | 0,736
150 0,35 | 26,12 | 12,30 | 4,77 | 2,00 | 32,00
150- | 2,790 - 0.018 | 0.847 | 0,746 | 0,122 | 0,026 | 0,724
175 0,30 | 23,87 | 1553 | 6,10 | 2,11 | 31,49
175- | 2,127 - 0,027 | 0,759 | 0.464 | 0,055 | 0,016 | 0.629
200 0.45 | 21,37 | 9,66 2,77 1,34 | 27,37
[Tocne BTOpO# NPOMBIBKH
0-25 | 0,872 | Her | 0.033 | 0,057 | 0.505 | 0.067 | 0.011 | 0,194
0,55 1,62 | 10,51 | 3,33 0,89 8,46
25-50 | 1,050 - 0,032 | 0.044 | 0,638 | 0,044 | 0,008 | 0.280
0,55 1,25 | 13,28 | 2,22 0,67 | 12,19
50-75 | 1,267 | 0,003 | 0,037 | 0,044 | 0.761 | 0,036 | 0.007 | 0,355
0,10 0,60 1,25 | 15,84 | 1,78 0,55 | 15,46
75- 1,500 | 0,003 | 0,021 | 0,151 | 0,714 | 0,042 | 0,009 | 0.383
100 0,10 0,35 4,25 | 1486 | 2,11 0,78 | 16,67
100- | 2,027 | Her | 0,030 | 0,568 | 0.606 | 0,071 | 0,013 | 0.562
125 0,50 16,00 | 12,62 3,55 1,11 24,46
125- | 2,627 - 0.024 | 0,708 | 0,927 | 0,169 | 0.030 | 0.726
150 0,40 | 22,75 | 19,30 8,44 2,44 31,57
150- | 1,752 | 0,003 | 0,021 | 0,473 | 0,398 | 0,033 | 0,012 | 0.511
175 0,10 0,35 | 16,13 | 8,29 1,66 1,00 | 22,21
175- | 1755 | 0,033 | 0,027 | 0,503 { 0,384 | 0,029 | 0,011 } 0,534
200 0,10 0,45 | 17,00 | 7,99 1,44 0,89 | 23,21
TTocne Tperbeit NpOMBIBKH
0-25 | 0,335 ) Her | 0,056 | 0,022 | 0,148 | 0.004 | 0.001 | 0.099
0,92 0,62 3,08 0,22 0,11 4,29
25-50 | 0,952 - 0,062 | 0.024 } 0,558 | 0,022 | 0.007 | 0.267
1,02 0,69 | 11,62 | 1,11 0,61 | 11,61
50-75 | 1,145 - 0,061 |0.0491 | 0,670 | 0,031 | 0,006 | 0.328
1,00 ,57 13,95 | 1,55 0,50 | 14,27
75- 1,290 _ 0,061 | 0,075 | 0,705 | 0,044 | 0,007 } 0,360
100 1,00 | 2,12 | 1530 | 2,22 0,55 | 15,65
100- | 2,190 - 0,049 | 0.492 | 0910 | 0,133 | 0,022 | 0.578
125 0,80 | 13,87 | 1895 | 6,66 1,83 | 25,13
125- | 2,377 - 0,052 | 0.843 | 0,604 | 0,150 | 0.024 | 0,694
150 0,85 | 23,75 | 12,57 | 4,99 2,50 | 30,18
150- | 1,910 - 0.052 | 0,772 | 0.393 | 0.047 | 0019 | 0,619
175 085 | 21,75 | 8,18 2,34 1,54 | 26,90
175- | 2,300 - 0,049 | 0.781 | 0.658 | 0,103 | 0.024 | 0,676
200 0,80 | 22,00 | 13,70 | 5,12 1,98 | 29,40
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Tabauna 37

JuddepeHnnanus U CONPAKEHHOCTh COJEBBIX MacC NpPH TPOMLIBKE

no4ssl ¢ npumeHeHueMm 10 1/ra ceprnoit kucnornl (%/1/ra)

I'ny6u- Ca Ca SO, | MgSO, Na, NaCl | Na,CO, | Cymma
Ha, cM | (HCO;), SO, coneit
1 2 3 4 5 6 7 8
Jlo npoMb(BKH
0-25 023 | 0525 | 0.181 | 0361 | 2.668 Her 3.758

0,71 16,28 5,61 11,19 82,71 116,50

25-50 | 0.014 ) 0,604 | 0,180 | 0330 | 1718 - 2.826
0,47 20,23 5,36 11,06 57,55 94,67

50-75 | 0,029 | 0218 | 0,078 | 0818 | 1,258 - 2,401
1,09 8,18 2,93 30,68 47,18 90,06

75-100 | 0,029 | 0,023 | 0,059 | 0,670 | 1241 - 2,122
1,07 348 2,18 24,79 45,92 77,44

100- 0,036 0.086 0.059 0,460 1,316 - 1,957
125 1,28 1,78 2,10 16,33 46,72 68,21
125- 0,032 0,105 0,032 0,584 1,409 - 2,162
150 1,15 3,78 1,15 21,02 50,72 77,82
150- 0.032 0,164 0,051 | 0,614 1,386 - 2,247
175 1,17 5,99 1,86 22,41 50,89 82,02
175- 0,029 0,196 0,071 0,760 1,380 - 2,436
200 1,07 7,25 2,63 28,12 51,06 90,13

Hocne nepBoii npombiBKH

0-25 0,014 0,338 0.100 0,243 1,353 Her 2.098
0,43 12,03 3,10 7.53 41,94 65,03

25-50 0,042 0,009 0,019 0,207 1,234 - 1,51
1,41 0,30 0,64 6,94 41,34 50,63

50-75 | 0,024 | 0327 | 0,191 | 166 | L734 - 2.442
0,90 12,26 7,16 6,23 65,03 91,58

75-100 | 0,028 0,278 0,127 0,235 1,674 - 2,342
1,04 10,29 4,70 8,70 61,94 86,67

100- 0.028 0.339 0,133 0,344 1,426 - 2,279
125 0,99 12,04 4,72 12,21 50,62 80,58
125- ] 0,028 | 0301 | 0,120 | 0.418 | 1.528 - 2395
150 1,01 10,84 4,32 15,05 55,01 86.23
150- | 0.024 | 0394 | 0127 | 0541 | L39% - 2,482
175 0,88 14,38 4,64 19,75 50,95 90,60




175- 0,037 | 0,158 | 0,081 | 0.426 | 1,230 - 1,952
200 1,37 5,85 2,99 15,76 | 46,25 72,22
Iocnie BTOPOi MPOMBIBKH

025 | 0,045 | 0,189 | 0053 | 0486 | 0948 | Her | 1721
1,40 4,46 1,64 | 1507 | 14,32 36,89

25-50 | 0,045 | 0,114 | 0,040 | 0,777 | 0.073 - 1,049
1,51 3,82 1,34 26,03 2,45 35,15

50-75 | 0,049 | 0,080 | 0.033 | 1.002 | 0,073 | 0,005 1,242
1,84 L 3,00 1,24 37,58 2,74 0,19 46,59

75-100 | 0,028 | 0,320 | 0047 | 0,875 | 0,249 | 0,005 1.324
1,04 4,44 1,74 32,38 0,19 0,19 49,00

100- | 0,040 | 0207 | 0,067 | 0,601 | 0936 | Her | 13851
125 1,42 7,35 2,38 21,34 | 11,89 44,38
125- 0,032 | 0.547 | 0,146 | 0.626 | 1331 - 2,682
150 1,15 19,69 5,26 17,28 | 47,92 91,30
150- 0,028 | 0,089 | 0,006 | 0425 | 0944 | 0,005 1,497
175 1,02 2,23 0,22 15,51 18,94 0,18 38,10
175- | 0,037 | 0,067 | 0,053 | 0434 | 0995 | 0.005 | 1591
200 1,37 L1t |- 1,96 16,06 | 36,82 0,19 57,51

[Tocne Tperbeit NpoMbIBKH

0-25 0,017 Her Her 0,219 | 0,036 Her 0,330
0,53 6,79 1,12 10,24

25-50 | 0,082 | 0,006 | 0.036 | 0.775 | 0.040 - 0939
0,87 0,21 1,18 27,12 1,40 30,78

50-75 | 0,081 | 0,037 | 0,030 | 0.916 | 0,080 - 1,144
9,04 1,39 1,12 33,35 3,00 41,90

75-100 | 0,081 | 0,083 | 0,033 | 0,960 | 0.124 - 1,281
3,00 3,07 1,22 35,52 4,59 47,40

100- 0,065 | 0398 | 0,110 | 0,799 | 0,811 - 2,183
125 2,31 14,13 3,91 28,36 | 28,79 71,50
125- | 0,069 | 0282 | 0120 | 0457 | 1.389 - 2317
150 248 10,15 4,32 16,45 | 50,00 83,40
150- | 0,069 | 0,101 | 0,092 | 0365 | 1272 - 1,899
175 2,52 3,69 3,36 13,32 | 46,43 69,32
175- | 0,065 | 0293 | 0,119 | 0525 | 1,286 - 2.288
200 2,41 10,84 4,40 19,43 | 47,58 84,66
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Ta6auia 38

H3meneHue CONCPKAHHUA COJIeBbIX KOMIIOHCHTOB NPH NPOMBIBKE NOYBBI

¢ npumMeHeHueM 20 T/ra opraHo-runcoBoii cMecu (%/M3KB)

I'my- | Hnor- | CO; | HCO4 Cl SO, Ca Mg. | NatK
OuHa, HbIE
cM ocra-
TOK

1 2 3 4 5 6 7 8 9
Jlo npoMbIBkH

0-25 | 4,622 | Her | 0,026 | 1.997 | 0,301 | 0,267 | 0.082 | 0,985

0,42 | 56,25 | 6,27 | 13,32 | 6,77 | 42,85

25-50 | 2,090 - 0,022 | 0,861 | 0,411 | 0,118 | 0,031 | 0,569

037 | 2425 | 8,56 5,88 2,56 | 24,74

50-75 | 2,072 - 0,024 | 0,652 | 0.534 | 0,098 | 0,027 | 0.524

0,40 | 1837 | 11,12 | 4,88 2,22 | 22,79

75- 1,855 - 0,027 | 0,532 | 0,483 | 0,067 | 0,015 | 0,482

100 0,45 | 15,00 | 10,06 | 3,33 1.22 | 20,96

100- | 1,637 - 0,033 | 0,515 | 0.354 | 0,036 | 0,008 | 0.459

125 0,55 | 14,50 | 7,37 1,78 0.66 | 19,98

125- | 1,625 - 0.033 | 0,532 | 0.481 | 0,049 | 0,003 | 0,506

150 0,55 | 15,00 | 10,01 | 2,44 1,11 | 22,01

150- | 1,795 - 0,033 | 0,504 | 0.629 | 0,073 | 0,018 | 0.521

175 0,55 | 14,19 | 13,09 | 3,66 1,50 | 22,67

175- | 1,687 - 0,043 | 0,472 | 0,498 | 0,042 | 0,011 | 0,490

200 0,70 | 13,31 | 10,37 | 2,11 0,94 | 21,33

[Mocne Tperbei NpOMBIBKH
0-25 | 0,854 | Her | 0,046 | 0,252 | 0,260 Q,ng 0,012 | 0,263
0,76 7,10 542 0,68 0,98 | 11,42




25-50 | 0730 0,044 [ 0,09 | 0343 | 0,047 | 0,018 | 0.155
072 | 270 | 714 | 235 | 147 | 6,74
50-75 | 0,727 0,049 | 0.086 | 0354 | 0,073 | 0.015 | 0,131
0,80 | 241 | 737 | 366 | 122 | 570
75- | 1,148 0.056 | 0,060 | 0.639 | 0.039 | 0,017 | 0290
100 092 | 1,70 | 1331 | 196 | 137 | 12,60
100- | 1,832 0,044 | 0,085 | 1.144 | 0,139 | 0,061 | 0,345
125 0,72 | 240 | 2383 | 696 | 500 | 14,99
125- | 1,624 0.049 | 0,064 | 1,009 | 1,104 | 0,030 | 0,367
150 0,80 | 1,80 | 2102 | 519 | 245 | 1598
150- | 1,364 0.044 | 0099 | 0773 | 0,102 | 0,027 | 0282
175 0,72 | 2,80 | 1610 | 510 | 225 | 12,27
175- | 0,996 0.049 | 0.103 | 0,530 | 0,063 | 0,033 | 0204
200 | 0,80 | 2,90 | 1104 | 3,14 | 2,74 | 886
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T

anna 39

HOnddepenunanus 1 CONPAKEHHOCTb COJIEBLIX MAcC IPH NPOMbIBKE

no4sel ¢ npuMeHenuem 30 T/ra cepHoii KucaoTbI (%/T/Ta)

Tnyou-| Ca CaSO, | Mg Na, |CaCl, | MgCl |NaCl | Cymma
na, cM | (HCQ), SO, SO, cosieit
1 2 3 4 5 6 7 8 | 9

Jlo npoMBIBKH

0-25 | 0,034 | 0426 | Her Her | 0368 | 0,321 | 2,506 | 3.655
1,05 13,20 11,40 | 995 | 77,68 | 113,28

25-50 | 0,029 | 0,374 | 0,152 | 0,034 | Her Her | 1,415 | 2,004
0,97 12,53 | 5,09 | 1,14 47,40 | 67,13

50-75 | 0,032 | 0,305 | 0,133 | 0314 - - 1,074 | 1,858
1,20 11,44 | 499 | 11,78 40.28 | 69,69

75-100 | 0,036 | 0,196 | 0,074 | 0.423 - - 0.877 | 1.606
1,33 725 | 2,74 | 15,65 32,45 | 5942

100- | 0,044 | 0,084 | 0,040 | 0,389 - - 0,830 | 1,387
125 1,56 1,42 1,42 | 13,81 29,47 | 47,68
125- | 0,044 | 0,128 | 0.066 | 0.498 - - 0.877 | 1.613
150 1,58 4,61 238 | 17,93 31,57 | 58,07
150- | 0,044 | 0211 | 0,087 | 0,602 - - 0.830 | 1,774
175 1,61 7,70 | 3,18 | 21,97 30,30 | 64,76
175- | 0,056 | 0,096 | 0,056 | 0,569 - - 0,778 | 1,495
200 2,07 3,55 | 2,07 | 21,05 28,79 | 57,53

[Tocne Tpetbeit npoMbIBKU

0-25 | 0,061 | 0,008 | 0,059 0,306 | Her Her | 0415 | 0.849
1,89 0,25 1,83 | 9,49 12, 2633




25-50 | 0,056 | 0.111 [0,089 [ 0,287 Q,Lﬂ 0.701
188 | 072 | 298 | 9,62 529 | 23,49

50-75 | 0.065 | 0,195 {0,073 | 0,234 0,141 | 0,708
244 | 731 | 2,74 | 878 529 | 26,56

75-100 | 0,072 | 0,071 | 0,082 | 0,774 0.099 | 0,098
266 | 2,63 | 3,03 | 2864 3,66 | 40,62

[100- | 0,058 | 0425 ] 0300 | 0.894 0,140 | 1.817
125 | 2,06 | 1509 | 10,65 | 31,74 497 | 64,51

125- | 0,065 | 0299 | 0,147 | 1,007 0.105 | 1,623

150 | 234 | 1076 | 525 | 3625 3,78 | 5842

150- 1 0,058 | 0,298 | 0,135 | 0,691 0,163 | 1,345

175 | 212 | 10,88 | 4,93 | 2522 595 | 49,10

174- | 0,064 | 0,159 | 0,164 | 0423 0.170 | 0,980

200 | 237 | 588 | 6,07 | 1565 629 | 3626
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Tabanna 40

VI3MeHeHMe MUKDPOATPETAaTHOIO COCTABA MOYBLI
NpH NpoMblBKe ¢ npuMeHenHem 20 T/ra cepHO# KUCIOTHI
(xo/mocie MPpOMBIBKH, %)

['nyGuHa, BenuunHa ¢pakiuu, MM

CcM

1,0- [ 025- ] 005 | 001- | 0,005- | <0,00 | <001
0,25 | 0,05 | 001 | 0,005 | 0,001 I
0-10 048 | 506 | 7428 | 088 | 2.04 | 17.26 | 20.18 |
027 | 1797 | 59,64 | 16,48 | 2,60 | 3,04 | 22.12 |
10-25 048 | 5.06 | 7428 | 088 | 204 |17.26 & 20.18
0,70 | 10,18 | 57,20 | 25,12 | 4,52 | 225 | 31.92
25-50 030 | 7.54 | 7454 | 7.32 | 132 | 898 | 17.62
0,88 | 896 | 5776 | 2672 | 3,16 | 2,52 | 32,40
50-80 030 | 7.4 | 7454 | 732 | 132 | 898 | 17.62
1,12 | 10,08 | 56,12 | 2584 | 2,08 | 476 | 32,68
80-110 031 | 447 | 7368 | 572 | 0.84 | 1498 2154
0,61 | 1023 | 73,88 | 3,56 | 7.96 | 13,76 | 25.28
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Tadanna 42

H3MeHeHHe CONEepPKAHUA COJEBbIX KOMINOHEHTOB NPH NPOMbIBKE MOYBbI
¢ nmpuMeHeHHeM 20 T/ra opraHo-runcosoii cmecH (%/M3KB)

Tay- | Inot- | COj - | HCO, Cl SO, Ca Mg | Na+K
OuHa, HblE
™M ocTa-
TOK

1 2 3 4 5 6 7 8 9

J1o npOMBIBKH

0-25 | 3,126 | Her | 0,022 | 1,243 | 0.635 | 0,240 | 0,054 | 0.740
0,36 | 3500 | 13,23 | 11,99 | 443 | 32,17

25-50 | 2,460 - 0,022 | 1,022 | 0,523 | 0,158 | 0,038 | 0,668
0,36 | 28,80 | 10,89 | 7,88 3,13 | 29,04

50-75 | 2,234 - 0,022 | 0,845 § 0,525 | 0,095 | 0,025 | 0,651
0,36 | 23,80 | 10,94 | 4,75 2,05 | 2830

75- 1,914 - 0,037 | 0.692 | 0,460 | 0,054 | 0,014 | 0.593
100 0,60 | 19,50 | 9,58 2,70 1,19 | 25,79
100- | 2,094 - 0,029 | 0,714 | 0,484 | 0,076 | 0,017 | 0.586
125 0,48 | 20,10 | 10,08 | 3,78 1,40 | 25,48
125- | 1,904 - 0,027 { 0,621 | 0,460 | 0,113 | 0,025 | 0,457
150 045 | 17,50 | 9,58 5,61 2,05 19,87
150- | 1,850 - 0,039 | 0,650 | 0,456 | 0,024 | 0,009 | 0,609
175 0,64 | 18,30 | 9,50 1,19 0,76 | 26,49
175- | 2,075 - 0,024 | 0.657 | 0,632 | 0,106 | 0,027 | 0,577
200 0,40 | 18,12 | 13,16 | 5,28 2,20 | 24,20

[Mocne nepBoi NpoOMbIBKH

0-25 | 2,402 | Her | 0,040 | 0,453 | 0,995 { 0,260 | 0,035 | 0,420
0,65 | 12,75 { 20,72 | 12,98 | 2,86 | 18,28

25-50 | 1,838 - 0,027 | 0,404 | 0,707 | 0,110 | 0,029 | 0,428
0,45 11,37 | 14,73 | 5,50 242 | 18,63

50-75 | 1,596 - 0,027 | 0,390 | 0,638 | 0,062 | 0,021 | 0,458
045 | 11,01 | 13,30 | 3,08 1,76 | 19,92

75- 2,740 - 0,021 | 0,674 | 1,051 | 0,282 | 0,037 | 0,534
100 035 | 18,12 | 21,89 | 14,08 | 3,08 | 23,20
100- | 2,757 - 0,021 | 0,790 | 0,921 | 0,269 | 0,045 | 0,572
125 0,35 | 22,50 | 19,18 | 13,42 | 3,74 | 2487
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125- | 2,865 - 0,021 | 0.825 | 1,0562 | 0,273 | 0,037 | 0,649
150 035 | 22,62 | 2,62 13,64 | 3,08 | 2824
150- | 2,625 - 0,021 | 0,781 | 1,091 | 0,242 | 0,040 | 0.654
175 035 | 20,75 | 22,72 | 12,10 | 3,30 | 28,42
175- 1 2,075 - 0,024 | 0.657 | 0,632 | 0,106 | 0.027 | 0,557
200 0,40 | 18,12 | 13,16 | 528 2,20 | 24,20
I'locne BTOpO#H MPOMBIBKH
0-25 | 0,704 | Her | 0,034 | 0222 | 0,191 | 0,025 | 0,010 | 0,198
0,56 6,10 3,98 1,26 0,80 8,59
25-50 | 1,484 - 0,024 | 0,400 | 0.210 | 0,055 | 0,021 | 0,271
0,40 | 11,45 | 437 2,76 1,69 11,77
50-75 | 1,442 - 0,027 | 0,612 | 0242 | 0,044 | 0,010 | 0448
0,44 17,00 | 5,04 222 0,80 19,46
75- 2,880 - 0,019 | 0,719 | 1,095 10,2661 | 0,015 | 0,661
100 0,32 | 20,10 | 22,81 3,26 1,25 | 28,72
100- | 2,540 - 0,022 | 0,648 | 1,009 | 0,232 | 0,028 | 0,584
125 0,36 17,90 | 21,01 | 11,57 | 231 25,39
125- | 2,130 - 0,022 | 0,550 | 0,771 | 0,141 | 0,018 | 0,540
150 0,36 15,60 | 16,06 | 7,03 1,51 23,48
150- | 1,774 - 0,022 | 0479 | 0,641 | 0,084 | 0,022 | 0,486
175 036 | 13,40 | 1335 | 4,18 1,78 | 21,15
175- | 1,324 - 0,029 | 0,488 | 0,342 | 0,025 | 0,011 | 0,431
200 0,48 13,30 | 7,12 1,25 0,89 18,76
[Tocne TpeTbe#t npoMbIBKH
0-25 | 0,840 Her | 0,039 | 0.050 | 0.460 | 0.118 | 0.017 | 0,099
0,64 1,40 9,58 5,87 1,42 4,33
25-50 | 0,702 - 0,051 | 0,028 | 0,399 | 0,023 | 0,012 | 0,180
\ 084 | 080 | 831 | 1,16 [ 098 | 7,81
50-75 | 1,270 - 0,044 | 0,028 | 0,782 | 0,055 | 0,009 | 0,330
0,72 0,80 | 16,29 | 2,76 0,71 14,34
75- 1,336 - 0,044 | 0,046 | 0.815 | 0,105 | 0,012 | 0,294
100 0,72 1,30 | 16,98 | 5,25 0,98 12,77
100- | 1,792 - 0,039 | 0,213 | 0,950 | 0,105 | 0,025 | 0.440
125 0,64 6,00 | 19,79 | 5,25 2,05 19,13
125- | 1,996 - 0,037 | 0,369 | 0.876 | 0,086 | 0.016 | 0,544
150 0,60 | 10,40 | 18,25 | 2,76 1,33 | 23,65
150- | 1,754 - 0,039 | 0,341 | 0,765 | 0,046 | 0.013 | 0,524
175 0,64 9,60 | 1593 | 2,31 1,07 | 22,79
175- | 1,660 - 0,049 | 0323 | 0,718 | 0.030 | 0,016 | 0,506
200 0,80 9,10 | 14,96 1,51 1,33 | 22,02
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Ta6auna 43

Juddepenunanus U CONPAKEHHOCTh COJIEBBIX MACC NMPH MPOMbIBKE

noyesl ¢ npuMeHeHneM 40 T/ra cepHoii Kuciaoret (%/t/ra)

Cnybu- Ca CaSO, (MgSO,| Na, NaCl | Na,CO; | Cymma
Ha,cM | (HCOs), SO, conei
1 2 3 4 5 6 7 8
Jlo IpOMBIBKH
0-25 0,033 | 0,791 0,096 Her 0,134 | 0,882 | 2936

1,02 24,52 2,98 415 5834 | 91,01
25-50 | 0,029 | 0,511 0,187 | 0,016 Her 1,684 | 2427
0,97 17,12 6,27 0,54 56.41 81,31
50-75 | 0,029 | 0,299 | 0,123 0,319 - 1,392 | 2,162
1,09 11,21 461 11,96 52,20 | 81,07
75-100 | 0,049 | 0,143 | 0,071 0,447 - 1,140 | 1,850
1,81 5,29 2,63 16,54 42,18 | 6845
100- 0,039 | 0224 | 0084 | 0382 - 1,175 | 1,904
125 1,39 7,95 2,98 13,56 41,71 67,59
125- 0,037 | 0351 0,123 | 0,168 - 1,024 | 1,703
150 1,33 12,64 4,43 6,05 36,86 | 61.31
150- 0,052 | 0,037 | 0,045 | 0.581 - 1,071 | 1,786
175 1,92 1,37 1,67 21,50 39,63 66,09
175- 0,032 | 0,332 | 0,132 | 0432 - 1,060 | 1988
200 1,18 12,28 4,88 15,98 39,22 | 73,54
TNocie nepBoii MPOMBIBKH
0-25 0,053 | 0.838 | 0172 | 0393 Her 0.746 | 2202
1,54 25,98 5,33 12,18 23,13 | 6826
25-50 | 0,037 | 0343 | 0,145 | 0516 - 0,665 | 1,706
1,24 11,49 4,86 17,29 22,28 | 57,16
50-75 | 0,037 | 0,179 | 0,106 | 0.633 - 0,644 | 1,599
1,39 6,71 3,98 23,74 24,15 | 59,97
75-100 | 0,284 | 0934 | 0,183 0.361 - 1,060 | 2.824
10,51 34,56 6,85 13,36 39,22 | 104,50
100- 0,028 | 0,889 | 0224 | 0.168 - 1316 | 2,625
125 0,99 31,56 7,95 5,96 46,72 | 93,18
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125- 1 0,028 | 0904 | 0.185 | 0399 - 1323 | 2839
150 1,01 | 3254 | 666 | 1436 47,63 | 102,20
150- | 0,028 | 0799 | 0.198 | 0.545 - 1214 ¢ 2,784
175 1,02 | 29,16 | 7,23 | 19,89 4431 | 101,61
175- ) 0032 ) 0332 ) 0,132 | 0432 - 1,060 | 1,988
200 1,18 | 12,28 | 488 | 1598 3922 | 73,54

I'locse BTOpoit NPOMBIBKH

0-25 0,045 0,047 0,048 0,177 Her 0,357 0,674

1,40 1,46 1,49 5,49 11,07 20,91

2550 | 0.032 | 0161 | 0001 | 0023 | - | 0670 | 0987

1,07 5,39 3,38 0,77 22,45 33,06

50-75 | 0036 | 0021 | 0048 | 0175 | - | 0995 | 1375

1,35 4,54 1,80 6,56 37,31 51,56

75-100 | 0,026 | 0.880 | 0.075 | 0612 | - | Ll76 | 2.769
0,96 32,56 2,78 22,64 43,51 102,4i‘

[00- | 0.029 | 0762 | 0.139 | 0532 | - | L047 | 2.509

125 1,03 27,05 4,94 18,89 37,17 89,08

125- | 0,029 | 0434 | 0,091 | 0560 | - | 0913 | 2027

150 1,04 15,62 3,28 20,16 32,87 72,97

150- | 0,029 | 0260 | 0107 | 0550 | - | 0784 | 1730

175 1,06 9,49 3,91 20,08 28,62 63,16

[75- | 0.039 | 0051 | 0053 | 0388 | - | 0778 | 1310

200 1,44 1,92 1,96 14,36 28,79 48,47

Tlocne Tperbelt 1poMbIBKH

0-25 0.051 0,356 0,085 0,208 Her 0.082 0,783

1,61 1,04 2,64 6,45 2,54 14,28

2550 | 0068 | 0021 | 0059 | 0497 - 0.046 | 0,695
2,28 0,70 1,98 16,65 1,54 23,15

50-75 | 0,058 | 0J39 | 0.042 | 0961 . 0.046 | 1246
2,18 5,21 1,58 36,04 1,73 46,74

75-100 | 0,058 | 0308 | 0059 | 0.814 - 0,076 | 1315
2,15 11,40 2,18 30,12 2,81 48,66

100- | 0,052 | 0313 | 0.J23 | 0932 - 0350 | 1771
125 1.85 11,11 437 33,09 12,46 62,88
125 | 0049 | 0249 | 080 | 0941 . 0.608 | 1,927
150 1,76 8,96 2,88 33,88 21,89 69,37
150- [ 0052 | 0113 | 0064 | 0936 - 0562 | 1727
V75 1,90 413 2,34 3416 20,51 63,04
175- [ 0,065 | 0048 | 0080 | 0917 - 0532 | 1642
200 2’4L4 1,78 2,96 33,93 19,68 60,76
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Tab6anna 44

H3MeHeHUe COEePXKaHNA CO0JIeBbIX KOMNOHECHTOB NIPDH NPOMBIBKE NOYBLI

¢ npumeHeHuem 10 T/ra opraHo-runcoBoii cMecu (%/M3KB)

Tny- | Inot- | CO; | HCO; | ClI SO, | Ca Mg [ NatK |
6uHa, HBlE
cM ocTa-
TOK
! 2 3 4 5 6 7 8 9
JIo npoMbIBKH
0-25 [ 1,566 | Her | 0,032 | 0,728 | 0,150 | 0,0032 | 0,018 [ 0481
0,52 | 2050 | 3,12 | 1,62 | 1,51 | 21,01
25-50 | 2,756 | - [ 0,032 | 1,029 | 0,640 | 0,063 | 0,012 | 0.891
0,52 129,00 | 1333 | 3,13 | 097 | 3875
50-75 | 3,328 | - | 0,024 | 0973 | 1155 | 0,113 | 0,018 | 1,009
0,40 | 27,40 | 2322 | 562 | 1,51 | 43,89
75- | 3,028 | - | 0,027 | 0.887 | 1,004 | 0,091 | 0,006 | 0,949
100 0,44 | 2500 | 2091 | 454 | 054 | 4127
100- | 3,024 | - | 0024 | 0951 | 0967 | 0,093 | 0,005 | 0972
125 0,40 | 26,80 | 20,14 | 4,64 | 043 | 42,26
125- | 2,702 [ - [ 0,027 | 0895 | 0,776 | 0,048 | 0.014 | 0.879
150 0,44 | 2520 | 16,16 | 238 | 1,19 | 38,24
150- | 2,312 | - | 0037 | 0.902 | 0518 | 0,026 | 0,012 | 0,794
175 0,60 [ 2540 | 10,79 | 130 | 0,97 | 34,52
175- | 2366 | - | 0,037 | 0,958 | 0,638 | 0,045 | 0,020 | 0,851
200 0,60 | 27,00 | 13,29 | 227 | 1,62 | 37,00
[ocne nepBoi NPOMBIBKH
0-25 [ 0,750 | Her [ 0,070 | 0311 | 0,096 | 0,013 | 0.003 | 0.252
1,15 | 875 | 2,00 | 0,67 | 027 | 10,9
25-50 | 1,952 ] - (0027 | 0270 | 0935 | 0135 | 0.015 | 0.449
045 | 762 | 1947 | 675 | 1,28 | 19,51
50-75 | 2,090 - 0,021 | 0.262 ' 1,009 | 0,116 | 0,013 | 0,502
035 | 7,37 | 21,01 | 580 | 108 | 21,85
75- [ 3,060 [ - 0055 ] 0745 [ 1074 | 0,176 | 0,025 | 0.769 |
100 0,90 | 21,00 | 2236 | 877 | 2,03 | 33.46




100- | 2,330 - 0,024 | 0,741 |} 0,639 | 0,067 | 0,018 | 0.683
125 0,40 | 20,87 | 13,30 | 3,37 1,49 | 29,71
125- | 2,120 - 0,067 [ 0.679 [ 0,559 | 0,065 | 0,016 { 0,627
150 1,10 | 19,12 ] 11,64 | 3,24 1,35 | 27,27
150- | 1,900 - 0.067 | 0,612 | 0,535 | 0.057 | 0,015 | 0,585
175 1,00 | 17,25 | 11,14 | 2,83 1,22 | 25,44
175- | 2,372 - 0.061 | 0,737 | 0.628 | 0,073 | 0,020 | 0.680
200 1,00 | 20,75 | 13,07 | 3,64 1,62 | 29,56
Ilocsie BTOpo# NpOMBIBKH
0-25 | 0,330 | 0,003 | 0,079 | 0.075 | 0,060 | 0.004 | 0,001 | 0,102
0,10 1,30 2,12 1,25 0,22 0,11 4,44
25-50 | 0,609 | Her | 0.055 | 0,031 | 0,262 | 0,089 | 0,015 | 0,048
0,90 0,87 5,45 4,07 1,22 2,43
50-75 | 0,869 | - 0,049 | 0,128 | 0,425 | 0,153 | 0,021 | 0,090
0,80 3,68 8,85 7,66 1,77 3,90
75- 2,450 - 0,049 | 0,595 | 0,964 | 0,142 | 0,019 | 0,665
100 0,80 | 16,75 |} 20,07 | 7,10 1,61 | 28,91
100- | 1,757 - 0,030 ' 0,883 | 0.800 | 0,125 | 0,025 | 0,776
125 0,50 | 24,87 | 16,66 | 6,22 2,05 | 33,76
125- 1 1,502 | - | 0,067 | 0732 | 0387 | 0.037 | 0, | 0.607
150 1,10 | 20,62 | 8,06 1,83 1,17 | 26,38
150- | 1,757 - 0,037 | 0,546 | 0.525 { 0.042 | 0,013 | 0,546
175 0,60 | 1537 | 10,93 | 2,11 1,05 | 23,74
C175- | 1,502 - 0,067 | 0,599 | 0,223 | 0,014 | 0,005 | 0,494
200 1,10 | 16,89 | 4,64 0,72 0,39 | 21,50
Ilocne TpeTbeit NpoMbIBKH
0-25 } 0,146 | Her | 0,040 | 0,031 | 0,026 | 0,018 } 0,004 | 0,019
0,065 | 0,87 | 0,54 0,89 0,33 0,84
25-50 | 0,304 - 0,030 | 0,028 | 0,153 | 0,044 | 0.013 | 0,028
0,50 0,80 | 3,18 2,13 1,11 1,24
50-75 | 0,552 - 0,033 | 0.084 | 0,252 | 0,081 | 0,013 | 0,069
0,55 2,37 5,25 4,07 1,11 2,99
75- 1 0,661 - 0.030 | 0.128 | 0,262 | 0,087 | 0,013 | 0,102
100 0,50 0,68 5,45 4,07 1,11 4,45
100- | 1,785 - 0,024 1 0244 | 09 | 0,089 | 0,012 | 0,484
125 0,40 6,87 | 19,11 | 4,44 1,00 | 21,04
125- | 1,805 - 0,026 | 0,701 | 0,425 | 0,047 | 0,015 | 0,586
150 042 | 19,75 | 8,85 2,33 1,22 | 2545
150- | 2,125 - 0,032 | 0,701 | 0,637 | 0,067 | 0,018 | 0,660
175 0,52 | 19,75 | 13,26 | 3,33 1,50 | 28,70
175- | 2,520 - 0.027 | 0,816 | 0.698 | 0,084 | 0,021 | 0,737
200 0,45 | 23,00 | 14,53 | 4,22 1,72 | 32,04
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TaGauua 45

HOuddepennuanusa # cONPAKEHHOCTh CONEBBIX MacC IPU NMPOMBbIBKeE

no4usbl ¢ npuMeHenneM 10 1/ra opraHo-MHHePaXbHOIO NOAKHCIHTENA

(%/t/ra) -
yow | Ca(HC | Mg(H | NaH Ca Mg | Na,SO | Na Cl | Cymma
Ha, CM 0s3); COs3); | CO4 SO, SO, 4 conei
1 2 3 4 5 6 7 8 9
Jlo nnpoMbiBKkH
0-25 | 0042 | Her | Her | 0.076 | 0.073 | 0.036 | 0.199 | 0.426 |

1,30 2,36 2,26 1,12 | 37,17 | 44.2]

25-50 | 0,012 - - 0,177 | 0,057 | 0,792 | 0,696 | 2.764
1,41 5,93 1,91 | 26,53 | 56,82 | 92,60

50-75 | 0,033 - - 0,355 | 0,090 | 0,070 | 0,602 | 3,150
1,24 13,31 3,38 | 40,13 | 60,08 | 118,14

75- 0.036 - - 0.279 | 0,032 | 0,154 | 1,462 | 2,963
100 1,33 10,32 1,18 | 42,70 | 54,09 | 109,62
100- | 0,032 - - 0,288 | 0,026 | 1,567 | 1,567 | 3.012
125 1,14 10,22 | 0,92 | 55,63 | 55,63 | 106,93
125- | 0,036 - - 0,132 | 0,071 | 0,925 | 1,135 | 2,649
150 1,30 4,75 2,56 | 3330 | 53,16 | 95.37
150- | 0,049 - - 0,050 | 0,058 | 0,648 | 1,486 | 2,291
175 1,79 1,83 2,12 | 23.65 | 54.24 | 83.63
175- | 0,049 - - 0.113 | 0.097 | 0710 | 1.579 | 2.548 |
200 1,81 4,18 3,59 | 2627 | 58,42 | 94,27
ITocne nepBoi NPOMbIBKH

0-25 | 0,054 | 0,020 | 0.020 | Her Her | 0,142 | 0,512 | 0,746
1,67 0,62 0,56 4,40 15,87 | 23,12

25-50 | 0,035 | Her Her | 0428 | 0.077 | 0,844 | 0,446 | 1.830
1,17 1434 | 2,58 | 2827 | 1494 | 61,30

50-75 | 0,028 - - 0371 | 0,065 | 1,028 | 0,431 | 1.923
1,05 13,91 | 244 | 3855 | 16,16 | 72,11

75- | 0073 - - 0,535 | 0022 |} 0.897 | 1.229 | 2,756
100 2,70 19,80 | 0,81 33,19 | 4547 | 101,97
100- | 0,032 - - 0,202 | 0.089 | 0.628 | 1,221 | 2,172
125 1,14 7,17 3,16 | 22,29 | 43,35 | 77,11
12- 0.089 - - 0,146 | 0,081 | 0,579 | 1,119 | 2,014
150 3,20 5,26 2,92 | 20,84 | 40,28 | 72,50
150- | 0,089 - - 0,118 | 0,073 | 0,582 | 1,009 | 1.862
175 3,25 4,31 2,67 | 21,24 | 0,04 | 31,51
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175- | 0,081 - - 0,180 | 0,097 | 0.626 | 1214 | 2,198
200 0,50 6,67 0,36 232 | 4,49 8,14
TNocne BTOpO#H NPOMBIBKY
0-25 | 0,018 | 0,008 | 0,082 | Her Her | 0,089 | 0.124 | 0326

0,56 0,25 2,54 2,76 | 3,84 | 10,11

25-50 | 0,073 | Her Her | 0,216 | 0.073 | 0,075 | 0.080 | 0,517
2,56 7,56 2,56 2,56 | 2,80 | 18,09

50-75 | 0,065 - - 0467 | 0,106 | 0,016 | 0,215 | 0,869
2,28 1635 | 3,71 0,56 | 7,53 | 3042

75- ] 0,065 - - 0428 | 0,097 | 0,863 | 0,980 | 2,433

100 2,41 1584 | 3,59 | 31,93 | 36,26 | 90,02

100- | 0,041 - - 0389 | 0.123 | 0,631 | 0.455 | 2.639

125 1,46 13,81 | 437 | 22,40 | 51,65 | 93,69

125- | 0,057 - - 0,077 | 0,070 | 0,409 | 1,206 | 1.819

150 2,05 277 | 2,52 | 14,72 | 43,42 | 6548

150- | 0.049 - - 0,103 | 0,063 | 0,594 | 0,899 | 1,708

175 1,79 3,76 | 2,30 | 21,68 | 32,81 | 62,34

175- ) 0,058 | 0,029 - Her Her | 0329 | 0,986 | 1,402

200 2,15 1,07 12,17 | 36,48 | 51,87

TMocae TpeTbell POMBIBKH

0-25 | 0053 | Her Her | 0,016 | 0.018 | 0,014 | 0,049 | 0,150
1,86 0,56 | 0,63 0,49 1,72 5,25

25-50 | 0,041 - - 0,111 | 0,067 | 0,031 | 0,047 | 0,297
1,44 3,80 | 235 1,09 1,65 | 10,42

50-75 | 0,045 - - 0.239 | 0,067 | 0,044 | 0,139 | 0,535
1,58 837 | 235 1,58 | 4,87 | 18,75

75- | 0,041 - - 0,243 | 0,067 | 0,055 | 0,215 | 0,621

100 1,44 8,51 2,35 1,93 7,53 | 21,74

100- | 0,033 - - 0.275 | 0,060 | 0,299 | 0,402 | 1.074

125 1,17 9,76 | 2,13 | 10,61 | 14,27 | 38,12

125- | 0034 | - - [ 0130 | 0.074 | 0407 | LI55 | 1.800

150 1,22 4,68 | 2,66 | 14,65 41, 64,79

150- | 0,042 - - 0,190 | 0.090 | 0,636 | 1,155 | 2.113
175 1,53 6,94 329 § 2321 | 42,16 | 77,13

175- | 0,036 - - 0,256 | 0,104 | 0,042 | 1,345 | 2,383

200 1,33 9,47 3,85 | 23,75 | 49,77 | 88,17

Ipumeuanue: npu emopoit npomsigke na 2nybune 0-25 cm u npu
mpembvell npomwvieke na 2ayboune 100-125 ¢m obpaszosanca Naz C03 8
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Tadoauna 46

HN3meHenune conep)kamm COJIeBbIX KOMIIOHEHTOB TPH NPOMbIBKE ITOYBbI

¢ npuMenenuem 10 1/ra opraHo-runcosoit cMecn (%/M3KB)

Fay6u | Inotr- | CO; | HCO, Cl SO, Ca Mg | NatK
Ha, CM | Hble
ocra-
TOK

1 2 3 4 5 6 7 8 9

Jlo npoMbIBKH

0-25 | 1,400 | Her | 0,032 | 0,660 | 0,127 | 0,017 | 0,009 | 0.463
0,52 | 18,60 | 2,64 0,86 0,76 | 20,14

25-50 | 3,294 - 0,019 | 0,859 | 1,148 | 0117 | 0,016 | 0,950 |
0,32 | 2420 | 2391 | 5,83 1,36 1 41,31
50-75 | 2,178 - 0,019 | 0,824 | 0,898 | 0,080 | 0,016 | 0,849
0,32 | 23,20 | 18,70 | 4,00 1,30 | 36,93
75- 2,846 - 0,019 | 0,838 | 0,948 | 0,093 | 0,015 | 0,870
100 0,32 | 23,60 | 19,75 | 4,64 1,19 | 37,84
100- | 3,094 - 0,019 | 0919 | 0,971 | 0,009 | 0,016 | 0.926
125 0,32 | 2590 | 20,22 | 4,86 1,30 | 40,28
125- | 3,330 - 0.019 | 0,937 | 1.122 | 0,117 | 0,021 | 0,978
150 0,32 | 26,40 | 23,37 | 5,83 1,73 | 42,53
150- | 3,064 - 0,019 | 1,058 | 0.829 | 0,091 | 0.015 | 0958
175 0,32 | 29,80 | 17,27 | 4,54 1,19 | 41,67
175- | 3,100 - 0,019 | 1.086 | 0.873 | 0,097 | 0,022 | 0,975
200 0,32 | 30,60 | 18,18 | 4,86 1,84 | 42,40

[Tocne nepBo# NpOMBIBKH

0-25 | 0,280 | Her | 0,064 | 0,057 | 0.062 | 0,003 | 0,001 | 0,085
1,05 1,62 1,29 0,17 0,11 3,68
25-50 | 2,017 - 0,030 | 0,089 | 1.165 | 0,176 | 0,016 | 0,394
0,50 2,50 | 2425 ) 8,77 1,33 | 17,15
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50-75 [ 1,822 | - ] 0,027 | 0395 | 0.664 | 0.064 | 0.011 | 0,489
045 | 11,02 | 13,12 | 322 | 0,89 | 2128
75- | 2,322 - 0,024 | 0.701 | 0,690 | 0,098 | 0,020 | 0.643
100 040 | 19,75 | 14,36 | 4,88 | 1,67 | 27.96
100- | 2425 | - | 0024 | 0.834 | 0,562 | 0089 | 0,022 | 0.676
125 0,40 | 2350 | 11,70 | 4,44 | 1,78 | 29,38
125- 11,880 | - | 0.027 | 0.701 | 0.386 | 0.047 | 0,013 | 0,570
150 045 [ 1975 | 8,03 | 233 | 1,11 | 2479
150- [ 20625 | - | 0,021 | 0,989 | 0.674 | 0.144 | 0,033 | 0,742
175 035 | 27,87 | 14,03 | 721 | 2,78 | 32,26
175- | 2,165 | - | 0,019 | 0.821 | 0.395 | 0.064 | 0,019 | 0,618
200 032 [ 23,12 822 | 322 | 1,55 | 26,89
Tlocne Tperbeit npoMbiBKU
0-25 [ 0300 | Her | 0,030 | 0.062 | 0.099 | 0.011 | 0,003 | 0.081
0,50 | 175 | 2,06 | 0,55 | 023 | 0,52
25-50 | 0,552 | 0.003 | 0,037 | 0.018 | 0.222 | 0,009 | 0.003 | 0.118
0.0 | 050 | 050 | 482 | 044 | 023 | 515
50-75 | 1,027 | 0,001 | 0,032 | 0.057 | 0.506 | 0,002 | 0.005 | 0.257
0,05 | 0,52 | 1,52 | 10,53 | 1,11 | 044 | 11,17
75- [ 1,390 | 0,001 | 0,032 | 0,080 | 0.699 | 0.044 | 0.009 | 0.332
100 0,05 | 052 | 225 | 14,55 | 222 | 072 | 1443
100- | 1,095 | 0,003 | 0,021 | 0,142 | 0.440 | 0,022 | 0.005 | 0,278
125 0,10 | 035 | 400 | 9,06 | 1,11 | 039 | 12,11
125- | 1,227 | 0,003 | 0,027 | 0.275 | 0401 | 0.024 | 0.005 | 0,345
150 0,10 | 045 | 7,75 | 835 | 122 | 044 | 1499
150- | 1,110 | 0,003 | 0.27 | 0330 | 0.356 | 0.017 | 0.005 | 0.365
175 0,00 | 045 | 912 | 741 | 0,83 | 039 | 1586
175- 1 1,340 | 0,003 | 0.027 | 0,330 | 0,380 | 0.022 | 0.007 | 0,366
| 200 0,10 | 045 | 912 | 791 | 1,11 | 055 | 1592
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Tab6auua 47

Ilmbcbepeﬂunaunn H CONPAXKEHHOCTHh COAEBBIX MAacCC NMPH NMPOMBIBKE

nousbl ¢ NpuMeHeHrHeM 20 T/ra OPraHo-MHHEPANBHOTO MOAKMCAUTENS

(%/1/ra)
[iy6u- | Ca(HC | Mg(H | CaSO| Mg Na, | NaCl | Na, | Cymma |
Ha, oM | Os) COs) 4 SO, SO, CO; | coneii
1 2 3 4 5 6 7 8 9
J10 npoMBbIBKH -
0-25 | 0,042 | Her | 0,023 | 0,045 | 0,109 | 1,088 | Her | 1,307
1,30 0.71 1.40 3,38 | 33,73 40,52
25-50 | 0,025 - 0,374 | 0,078 | 1,123 | 1416 | - 3,106
0,84 12,53 | 2,61 | 40,64 | 47,44 104,06
50-75 | 0.025 - 0.251 | 0,078 | 0973 | 1358 - 2,685
0,94 9,41 L’l,93 36,49 | 50,93 100,70
75- 0,025 - 0,293 { 0,070 | 1.010 | 1,381 - 2.779
100 0,93 10,84 | 2,59 | 37,37 | 51,10 102.83
100- | 0.025 - 0,309 | 0,078 | 1,021 | 1.515 - 2,948 J‘
125 0,89 10,97 | 2,77 | 36,25 | 53,78 104,66
125- ) 0,025 - 0,374 | 0,104 | 1,145 | 1,544 - 3.192
150 0,90 13,46 | 3,74 | 41,22 | 55,58 114,90
150- | 0.025 - 0,286 | 0,071 | 0,071 | 0.842 - 2.967
175 0,91 10,44 | 10.44 | 2,59 | 30,73 108,29
175- | 0,025 - 0,309 | 0,110 | 0.837 | 1,790 - 3.071
200 0,93 11,43 | 4,07 | 30,07 | 66,23 113,63
INocne nepBoi NPOMBIBKH
0-25 | 0,017 | 0.008 | Her | 0,092 | 0,092 | 0,095 | Her | 0.227
0,53 0,25 2,85 2,85 2,95 8,60
25-50 | 0,041 | Her | 0,562 | 0,080 | 1,040 | 0,094 - 1,817
1,37 18,83 | 2,68 | 34,84 | 3,15 60,87
50-75 | 0,036 - 0,188 | 0,053 | 0,721 | 0,651 - 1,649
1,35 7,05 1,99 | 27,04 | 24,41 61,84
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75- 0,032 - 0,305 | 0,100 | 0,583 | 1,155 - 2,175

106 | 1,18 11,29 | 3,70 | 21,57 | 42,74 80,48
100- 10032 | - | 0275 ) 0,107 | 0417 | 1375 | - | 2206
125 | 1,14 9,76 | 3,80 | 14,80 | 48,81 78,31
125- 10,036 | - | 0128 | 0,067 | 0358 | LI55 | - | 1744
150 | 1,30 4,61 | 2,41 | 12,89 | 41,58 62,79
150- 10028 | - | 0467 | 0,167 | 0312 | 1,630 | - | 2,604
175 | 1,02 17,05 | 6,10 | 11,39 | 59,50 95,06
175- 10026 ) - | 0197 | 0,093 | 0.268 | 1353 | - | 1937
200 | 0,96 729 | 344 | 992 | 50,06 71,67

Tocne TpeTbeii NpoMbIBKH

0-25 | 0,036 | Her | 0,003 | 0,014 | 0,126 | 0,102 | Her | 0,281

1,12 0,09 | 043 | 391 | 3,16 8,71
25-50 1 0,036 | 0,012 | Her | 0,004 | 0323 | 0,029 | 0,005 | 0,409
121 | 040 0,13 | 10,82 | 097 |0, 13,70
50-75 | 0,042 | Her | 0,40 | 0,026 | 0,674 | 0,094 | 0,003 | 0,879
1,58 1,50 | 0,98 | 2528 | 3,53 | 0,11 | 32,98
75- 1 0,042 | - | 0116 [ 0,043 | 0.861 | 0,132 | 0,003 | 1,197
100 | 1,55 429 | 1,59 | 31,86 | 4,88 | 0,11 | 44,28
100- | 0028 | - | 0051 | 0,024 | 0.568 | 0.234 | 0,005 | 0910
125 | 099 1,81 | 085 | 20,16 | 831 | 0,18 | 32,30
125- 1 0036 | - | 0052 | 0,026 | 0,507 | 0453 | 0,005 | 1,079
150 | 130 1,87 | 0,94 | 18,25 | 16, 0,18 | 3885
150- 1 0036 | - | 0026 | 0,023 | 0472 | 0,534 | 0,005 | 1,096
175 | 131 0,95 | 084 | 17,23 | 19,49 | 0,18 | 40,00
175- 10036 | - | 0,045 | 0,033 | 0476 | 0.534 | 0,005 | 1,129
200 | 1,33 1,67 | 1,22 | 17,61 | 19,76 | 0,19 | 41,78

Ipumenanue: npu nepeoit npomsigke na zaybumne 0-25 cm obpasosanca
NaHC03 ¢ xonuuecmee 0,065 % (2,02 m/za).
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Taéauna 48

H3M€H€HH€_COHEP)K8HPI}I COJIEBbIX KOMIOHEHTORB IPH NPOMBIBKE IIOYBbI

¢ npumenenneM 40 T/ra OpraHo-MHHEPANLHOTO MOXAKHCIHTEILA

(% /M3KB)
Tay- | Tlnor- | CO; | HCOs Cl SO, Ca Mg | Na+K
6uHa, Hble
oM ocra-
TOK
1 2 3 4 5 6 7 8 9
Jlo npoMbiBKK
0-25 | 1,580 | Her | 0,049 | 0,522 | 0.452 | 0,084 | 0,028 | 0.424
0,80 | 14,70 | 9.41 421 2,27 | 1843
25-50 | 2,002 - 0,039 | 0,841 | 0,403 | 0,102 | 0,031 | 0.576
0,64 | 23,70 8,39 6,08 2,59 25,06
50-75 | 2,312 - 0.034 | 0,973 | 0.418 | 0.134 | 0.039 | 0.615 |
0,56 27,40 8,71 6,70 3,24 26,73
75- 2,358 - 0.037 | 0,902 | 0,589 | 0,167 | 0,047 | 0,600
100 0,60 25,40 | 12,27 8,32 3,88 26,07
100- | 2,672 - 0,039 | 0,873 | 0,761 | 0.184 | 0.038 | 0,662
125 0,64 | 24,60 | 1585 | 9,18 3,13 | 28,78
125- | 2,340 - 0,041 | 0,802 | 0,735 | 0,106 | 0.035 | 0,699
150 0,68 22,60 | 1531 5,29 2.92 30,38
150- | 2,310 - 0,039 | 0,792 | 0,670 | 0.125 | 0,037 | 0,635
175 0,64 22,30 | 13,96 6,26 3,03 27,61
175- | 2,042 - 0.046 | 0,763 | 0,493 | 0,091 | 0,022 | 0,602
200 0,76 | 21,50 | 10,27 4,54 1,83 26,16
Tocne nepBoH MPOMBIBKU
0-25 1,675 Her 0,043 | 0,093 | 1,014 | 0,216 | 0,027 | 0.263
0,70 226 | 21,12 | 10,78 | 2,20 | 11,46
25-50 | 2,270 - 0,043 | 0,222 | 1,276 | 0.231 | 0,032 | 0.448
0,70 6,25 | 26,73 | 11,55 | 2,64 | 19,49
50-75 | 2,312 - 0,040 | 0,311 | 1,199 | 0,236 | 0.032 | 0.459
0,65 875 | 24,97 | 11,77 | 2,64 | 19,96
75- 2,892 - 0,043 | 0,528 | 1,326 | 0,205 | 0,027 | 0,707
100 0,70 14,87 | 27,61 10,23 2,20 30,75
100- | 2,018 - 0,049 | 0,670 | 0,595 | 0.101 | 0,024 | 0,575
125 0,80 | 18,87 { 12,39 | 5,06 1,98 | 25,02




[ 125- | 1,862 R 0.046 | 0.621 | 0.537 | 0,075 | 0.020 | 0.553
150 0,75 | 17,50 | 11,18 | 3,74 1,65 | 24,04
15- | 1,751 - 0,052 | 0,506 | 0.595 | 0.060 | 0,015 | 0.536
175 0,86 | 1425 | 1297 | 2,97 1,21 | 23,31
175- | 1,978 - 0.055 | 0,577 | 0.482 | 0,053 | 0,016 | 0.534
200 0,90 | 16,25 | 10,04 | 2,64 1,32 1 23,23

ITocne Bropo#t npoMbIBKH
0-25 | 0,408 | Her | 0,044 | 0.082 | 0,135 | 0,012 | 0,005 | 0,109
0,72 2,30 2,81 0,62 0,45 4,76
25-50 | 0,976 - 0,037 | 0.121 | 0491 | 0,039 | 0,010 | 0,264
0,60 340 | 10,22 | 1,96 0,80 | 11,46
50-75 | 1,830 - 0,029 | 0,082 | 1,124 | 0,155 | 0,012 | 0,402
0,48 2,30 | 23,41 7,74 0,98 17,47
75- | 1,984 - 0,049 | 0.156 | 1,122 | 0,158 | 0,024 | 0431
100 0,80 4,40 | 2337 | 7,88 1,98 | 18,74
100- | 2,114 - 0.041 | 0,280 | 1.080 | 0,136 | 0,025 | 0.513
125 0,68 7,90 | 22,50 6,80 2,00 | 22,32
125- 1,684 - 0,032 | 0,504 | 0,538 | 0,084 | 0,016 | 0.469
150 0,52 | 14,20 | 11,20 | 4,18 1,34 | 20,40
150- | 1,278 - 0,039 | 0,430 | 0,332 | 0,037 | 0,004 | 0.401
175 0,64 | 12,10 | 691 1,87 0,36 | 17,42
175- | 1,648 - 0,034 | 0,618 | 0399 | 0,062 | 0,016 | 0,502
200 0,56 | 17,40 | 831 3,1 1,34 | 21,82
[Tocne TpeTbeit npoMbIBKH
0-25 | 0,346 | Her | 0,076 | 0,096 | 0,052 | 0,009 ! 0,001 | 0,103
1,24 2,70 1,08 0,43 0,11 4,48
25-50 | 0,438 | 0.10 | 0127 | 0,071 | 0.094 | 0,006 | 0,001 | 0.136
0,32 2,08 2,00 1,96 0,32 0,11 5,93
50-75 | 1,148 | Her | 0,059 | 0,053 | 0.641 | 0.043 | 0,005 | 0,304
0,96 1,50 ) 13,35 | 2,16 0,43 | 13,22
75- 1,176 - 0,041 | 0,280 | 0.445 | 0,036 | 0,006 | 0357
100 0,68 7,90 9,27 1,78 0,53 | 15,54
100- | 1,780 - 0,034 | 0.607 | 0483 | 0,089 | 0,021 | 0.496
125 0,56 | 17,10 | 10,06 | 4,45 1,69 | 21,58
125- | 2,004 - 0.029 | 0,295 | 1,020 | 0.108 | 0,021 | 0.517
150 0,48 831 | 21,24 | 539 1,69 | 22,47
150- | 2,072 - 0,034 | 0,323 | 1.097 | 0.144 | 0.026 | 0,533
175 0,56 9,11 | 22,85 | 7,21 2,15 | 23,16
175- | 2,310 - 0,039 | 0,792 | 0,670 | 0.125 | 0,037 | 0,636
200 0,64 | 22,30 | 13,96 | 6,26 3,03 | 27,61 |
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Tacauna 49

InddepeHunanus ¥ CONPAKEHHOCTh COJEBBIX MACC NPH NPOMbIBKE

mo4Bbl ¢ npumMeneHueM 40 T/ra opraHo-MMHEePAJbHOIO MOJAKHCIATENA

(%/1/ra)

Inyéw | Ca Mg | NaH Ca Mg Na, |NaCl| Cymma
ua, c™m | HCQ), | (HCOy), | CO4 SQ, SO, SO, cornei
1 2 3 4 5 6 7 8 9
Jlo npoMbIBKH
0-25 | 0,065 | Her Her | 0,232 | 0,136 | 0,265 } 0.860 | 1.558

2,02 7,19 4,22 8,22 | 26,66 | 46,31
25-50 | 0,052 - - 0,302 | 0,155 | 0,096 | 0.958 | 1.563
1,74 10,12 | 5,19 3,22 | 32,09 | 52,36
50-75 | 0,044 - - 0418 | 0.154 | Her | 1.564 | 2212
1,65 15,68 | 5,78 58.65 | 82.96
75- | 0,048 - - 0,525 | 0233 | 0.047 | 1.486 | 2,339
100 1,78 19,43 | 8.62 1,74 | 6498 | 86.55
100- { 0,052 - - 0,581 | 0,188 | 0,297 | 1.439 | 2.557
125 1,85 20.63 | 6,67 | 10,54 | 51.09 | 90.78
125- | 0.056 - - 0313 | 0,175 | 0,552 | 1.322 | 2,418
150 2,02 11,27 | 6,30 | 19,87 | 47.59 | 87,05
150- | 0,052 - - 0,382 | 0,181 | 0,377 | 1.305 | 2.297
175 1,90 1394 | 6,61 13,76 | 47,63 | 83,84
175- | 0,061 - - 0,257 | 0,110 | 0,331 | 1.257 | 2.016
200 2,26 9,51 4,07 | 12,25 | 46,51 | 74,60
[Mocne nepBoii NpoOMbIBKU
0-25 | 0,057 | Her Her | 0.685 | 0,132 | 0.628 | 0.153 | 1.655
1,77 21,24 | 4,09 | 1947 | 4,74 | 5131
25-50 | 0,057 - - 0,738 | 0.158 | 0940 | 0.366 | 2.259
1,91 2472 | 529 | 3149 | 12,26 | 75.68
50-75 | 0.053 - - 0.756 | 0.158 | 0,800 | 0.512 | 2,279
1,99 26,36 | 5,93 | 30,00 | 19,20 | 85,46
75- | 0.057 - - 0,648 | 0.132 | 1,128 | 0,900 | 2.865
100 2,11 23,98 | 4,88 | 41,74 | 33,30 | 106,01
100- | 0,065 - - 0,300 | 0.119 | 0.437 | 1.104 | 2,025
125 2,31 10,65 | 4,23 | 15,51 | 39,19 | 71.89
125- | 0,061 - - 0.203 | 0,099 | 0.464 | 1,024 | 1,851
150 2,20 7.31 3,56 | 16,70 | 36,86 | 66,64
150- | 0,069 - - 0.144 | 0,073 | 0.643 | 0.834 | 1.763
t 175 2,42 5,04 2.56 | 2251 | 29,19 | 61,72
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175- | 0,073 - - 0.118 | 0.079 | 0496 | 0951 | 1,717
200 2,70 4,27 2,92 | 1835 | 35,19 | 63,53

Mocne BTOPOl NpoMBIBKH

0-25 | 0,050 { 0.007 | Her Her | 0,022 | 0.175 | 0,135 | 0,389

1,55 | 0,22 0,68 | 543 | 4,19 | 12,07

25-50 | 0,049 | Her - 0.093 | 0,048 | 0.572 | 0,199 | 0961
1,64 3,12 | 1,61 | 19,16 | 6,67 | 32,20

50-75 ] 0.039 - - 0.484 | 0.059 | 1.077 | 0.134 | 1.803
1,46 18,53 | 2,21 | 40,39 | 5,03 | 67,62

75- | 0,065 - - 0.481 | 0.119 | 0.016 | 0.257 | 1,938
100 | 241 17,80 | 4,40 | 37,59 | 9,51 | 71,71
100- | 0,055 - - 0416 | 0,124 | 1,017 | 0.462 | 2,074
125 | 1,95 14,77 | 4,40 | 36,10 | 16,40 | 73,62
125- | 0,042 - - 0.249 | 0,080 | 0.440 | 0.831 | 1.642
150 | 1,51 8,96 | 2,88 | 1584 | 29,92 | 59,11
150- | 0,052 - - 0.084 | 0,022 | 0378 | 0,708 | 1.244
175 | 1,90 3,07 | 0,80 | 13,80 | 2584 | 4541
175- | 0,045 - - 0.173 | 0,080 | 0314 | 1,018 | 1.630
200 | 1,67 6,40 | 2,96 | 11,62 | 37,87 | 60,32

[locsie Tperbeit 1poMbIBKH

0-25 | 0.035 | 0.008 | 0,059 | Her Her | 0,077 | 0,158 | 0,337

1,09 | 025 | 1,83 2,39 | 4,90 | 1045

25-50 | 0,026 | 0,008 | 0,139 - - 0139 | 0,117 | 0.446
0,87 | 0,27 | 4,66 4,66 | 3,92 | 1494

50-75 1 0078 | Her | Her | 0.082 | 0.026 | 0,832 | 0,088 | 1.106
2,93 3,08 | 0,98 | 31,20 | 3,30 | 41,48

75- | 0,055 - - 0.075 | 0.032 | 0.542 | 0462 | 1166
100 | 2,04 2,78 | 1,18 | 19,95 | 17,09 | 43,14
100- | 0,045 - - 0.265 | 0.101 | 0,318 | 1,000 | 1,729
125 | 1,60 941 | 3,59 | 41,19 | 3550 | 61,28
125- | 0.039 - - 0.334 | 0,101 | 1039 | 0.458 | 1971
150 | 1,40 12,02 | 3,64 | 37,40 | 16,49 | 70,96
150- | 0.045 - - 0.452 | 0,129 | 0,998 | 0.523 | 2,157
175 | 1,64 16,50 | 4,71 | 36,43 | 19,46 | 78,73
175- | 0.052 - - 0.382 | 0.182 | 0.377 | 1.305 | 2.298
200 | 1,92 14,13 | 6,73 | 13,95 | 48,29 | 85,03

{Ipumenanue: B croe 50-75 cm do npomsiexu codepkanocs 0,032%, unu 1,2
m/ea MgClz, a nocne mpemseii npomoieku 6 caoe 25-50 cm nossuica
Na2C03 ¢ konuvecmee 0,017% (0,57 m/z2a)
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Ta6aunua 5

H3MeHeHne MUKPOArperaTHOro CoCTasa NOYBBI NPH NPOMEBIBKE C
npuMenennem 40 T/ra opraHo-MHHepaIbLHOT0 NOJKHCANTENA (J0/mocie
NPOMBIBKM, % K CcyXoi mouse)

I'nybuna, Benuuuna dpakunu, MM

M

1,0- | 0,25- 0,05- | 0,01- | 0,005- | <0,00 } <0,01
0,25 0,05 0,01 0,005 | 0,001 1

0-9 065 | 11,7961 7196 | 7,72 | 2,16 | 6,02 | 1590
2,96 | 20,60 | 5364 | 1324 | 560 | 3,96 | 22,80

9-23 065 | 1149 | 7196 | 7.72 | 2,16 | 6,02 | 1590
0,88 | 2,86 | 7796 | 890 | 1,40 | 8,00 | 18,30

23-43 078 | 2224 | 59,80 | 808 | 1580 | 730 | 17.18
0,08 | 398 | 7868 | 744 | 090 | 892 | 17,26

43-64 078 | 286 | 59.80 | 808 | 1.80 | 7.30 | 17.18
028 | 0,68 | 81,52 | 696 | 1,68 | 8,88 | 17,52

64-82 031 | 5.83 | 78.00 | 912 | 124 | 550 | 15.86

028 | 024 | 82,04 | 796 | 084 | 8,64 | 17,44
82-106 | 018 | 164 | 8152 | 936 | 220 | 5.10 | 16,66
0,67 | 525 | 7872 | 592 | 200 | 7.44 | 1536
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