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OTBeTCTBEeHHBIA pelaKTOp
JLOKTOD TEeOJIOr0-MUHEPANOTHYECKHX HAYK,
npogeccop H. C. TOKAPERB

~ Monorpatms npexncrasiser coboli pesyapTaT MHOIO-
JIETHHX MCCJefOBaHuH ycjoBull (popMupoBaHus NOL3eMHEIX
BOA. JlaHbl XapakTepHCTHKM pasHoOOpas3HHX ~(aKTOpOB,
$HOPMHEPYIOIINX MHUHEPANH3AUHI0 H XMMHYECKHHA COCTaB MOJX-
3eMHBIX BOJ. .
3nanue (haxTopoB (HOPMHPOBaHHS XHMHUECKOrO COCTa-
Ba IOA3EMHBIX BOJX IO3BOJUT O00Jjiee HNpPaBUJBHO BECTH
MOHCKH HCTOYHUKOB IHTLEBOrO H - TEXHHYECKOTO BOLOCHaO-
KeHHsI, a Takxke OoJlee YCHeIIHO BECTH HOMCKH BOX TpO-
MBIILJIEHHOTO 3HAYeHHS M MUHepaJbHHIX BOX. MoHorpadus
MOXET OHTb WCIOJNB30BAHA IIPH pa3paboTKe HOBEIX METO-
OB THAPOTEOJOTHYECKHX H TeOJOTHUECKHX ChE€MOK, B 0CO-
GEHHOCTH [JIfl YCOBEPIIIEHCTBOBAHMS T'HAPOXHMHYCCKHX Me-
TOJOB IIOMCKOB MECTOPOXKAEHHH MOJEe3HBIX HCKOTaeMEIX.
[IpennasnayeHa rJIaBHEIM 06pa3oM [/ F'HADOXHMHKOB,
IHIPOTEOJIOTOB, TEOJOroB, reorpa0B H HOYBOBEMIOB.
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BBEIEHWE

Ilpobaema ¢opMHpOBaHMS HNOA3€MHEIX BOJA HMeeT [JHHHYIO
HCTOPHIO CBOETr0 Da3BHTHS; KODHH €e YXOAAT B JPeBHHUE U CPeLHHE
Beka. U1 B HacTosiiee BpeMs oHa Bce GOMbINE MPHUBJEKaeT BHUMaHHe
uCcIe[oBaTeNell, IOCKONbKY NPABH/LHOE pPelIeHHe 3TOH npobsieMsl
UMeeT He TOJbKO TeOpeTHUeCKoe, HO U CepPhe3Hoe IpakTHyecKoe 3Ha-
yenue. IlepBulii ToM cBomx TpyZoB (1948) snaGopatopusi rupporeo-
soruuecknx npobiem AxaneMmun nayk CCCP mauasa ¢ ocBellieHHS
BONIpOCOB (popMUpOBaHUS TOJN3eMHBIX BOX. Kak ckasano B npenw-
CTOBHH K 3TOMY TOMy, paccMarpuBaeMas npobjeMa Oblla IIOJO-
JKe€Ha B OCHOBY pabor JafopaTopum «Kak HaunboJee akTyaJjbHas
B COBPEMEHHOH TeOPeTHUeCKOH THIPOTEOJOTHH, pas3pelialias MHO-
rHe BONPOCH FeHe3Hca IMOJ3E€MHBIX BOJ, YCJIOBHA HX MeTaMopdusa-
IIHM, [EOJIOTHUECKOH [EeATEeNbHOCTH H CHOCOGCTBYIOIIAS pelIeHHI0
IPaKTHIECKHX BOIPOCOB II0 HCIOJL30BAHHUIO NOA3EMHBIX BOJ H IO
fopbbe ¢ HX BPeIHHIM BAUSHUEM». '

Feonoruueckue CyAnOH NOA3EMHOH BOJbl, C OZHOH CTOPOHBI, U
pacTBOPEHHBIX B Hell BellecTB, ¢ APYTof, MOI'YT HATH CBOHMH 060-
cobJieHHBIMU TyTSIMH. Bofa (pacTBOpHUTeNb) U pacTBOPEHHBIE B Hell
COJIM 1UacTO HMEIOT pas3juIHOe NPOHCXOXKJeHHue. Boma wame Bcero
nomajfaer B 3eMHYIO KOPY u3 aTMoc(ephl, a pacTBOPEHHOE BEINECTBO
3aMMCTBYeTCSl B OCHOBHOM H3 TOPHBIX ImOpof. B cioxHOo#l npoGaeme
(HopMHPOBAHNSA TNOJ3eMHBIX BOJN HAMETHJHChb [Ba TJaBHEHIINX Ha-
NpaBJeHHs: THAPORMHAMHYECKOE W THAPOXMMHUUECKOE, WJIH THILPO-
reoxumuyeckoe. OCHOBHOH 3amauell MepBOro HAUPaBAEHHS SABASETCS
YCTAHOBJICHHE 3aKOHOMepHocTell (OPMHDOBAHHS 3allacoB IOA3EM-
HBIX BOI B Pa3/NUUHLIX TeOJOTHUECKHX H THADPOre0JOrMYECKHX YCJIO0-
BUSX.

K uncay riaBHBIX TeopeTHdecKux HpoGjeM BTOpOTO HalpaBlie-
HUS OTHOCATCS HpOBJeMBl H3yUeHHs] pa3Hoo6pasHbIX MPOUECCOB, IPO-
HUCXONANINX B MPUPORHBIX BOJAAX, a TaKxke (HaKTOPOB, BAHSIOUMIUX HA
COCTaB BOA; HpoO6JeMBl H3yYeHHs B3aNMOZEHCTBHS BOJ C NOPOAAMH,
MPOUCXOXKAEHUS PACTBOPEHHBIX B BOJAX BellleCTB KM YCTAHOBJEHHE
o6ux 3akoHOMepHOCTell (OPMUPOBAHUS XMMHUYECKOIO = COCTaBa
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AOpUPOLHBIX BOJ ¥, HAKOHell, BEIICHEHHE TIeHe3Hca pAasJ/IUuYHBIX XH-
MHYecKHX THUMOB Boj 3emsau. O0a sTé HanpaBJeHHs] TECHO COIPH-
KacaloTcsl, TaKk Kak 0e3 3HaHHS THAPONMHAMHKH TPYAHO paso-
GpaTbesi B 'BONPOCAX THAPOXHMHH, a M'MIDOXHMHUS, B CBOIO ouepesp,
MOMOTaeT pellleHHio THAPOJHaMUYeCKHX 3akat.

Mexny nonseMHBIMH, aTMOC(EDHEIMH, PEUHBIMH, O3epHBIMH H
MODCKUMH BOJaMU CYLIIECTBYET B3aHMOCBs3b. XHUMUYECKHE TTPOLECCH
BO BCEX PAa3HOBHAHOCTAX NPUPOAHBEIX BOJ 06JafaloT obuleli 0CHOBOM
U TPOTEKAIOT IO OOIIUM 3aKOHaM, NpPHUEM XapakTep H HHTEHCHB-
HOCTBh 3THX NIPOILECCOB H3MEHSIOTCH B COOTBETCTBHM C OKpYKaioule#
o6cranoBKkol. [loaroMy B obnacTb no3HaHus 3aKOHOMeEpHOCTEH (op-
MHUPOBaHMSA IOJ3€MHBIX BOJ OBI CHeNaH BKAajJ He TOJIBKO THApPO-
reoJioraMi, HO H THAPOXUMHKAMH, TEOXHUMHKAMH, IIOUBOBENAMH H
reorpatamu. JocTaTouHO 3mech NOAYEPKHYTH 0cOOYIO pOJb B pas-
BUTHM TEHETHYECKOH THAPOXHMHH TEOPETHUECKHX ~ KOHLECMIHH
B. WU. Bepnuajckoro, xojionaHo-xuMudeckoi Teopun C. A. Ilyka-
peBa, Teopuu Meramopdpusanuu H. C. Kyprnakosa u M. I'. Bansmuko,
aKCIepUMeHTanbHbix HccaenoBanui A. H. DyneeBa u ImIMpoxHX
o6o6maromux pador O. A. Anekuna.

B mnocnennue roxpl BonmpocaM (POpMHPOBAHHSA XHMHYECKOrO CO-
CTaBa MOJ3eMHBIX BOJ IIOCBSUIEH PsAJ CTaTell W jgaxke MOHOrpadwuit.
[TosrBuiich paGoOTHL IO TEOPETHYECKON M PErHOHAJTBHON I'HADOXHMHH.
Ily6nukyerca JuTepaTtypa 1O THAPOXMMHYECKMM METOJaM IOHCKOB
MOJIE3HBIX MCKOMAEMEIX, IO THAPOXHMHE HEeDTSHBIX U MHUHEDaJbHBIX
Bof. TeM- He MeHee OCTAETCs e€Ille MHOTO HepeIHeHHBIX BONPOCOB
0 TIPOUCXOXKJEHHH HMOHHO-COJEBOTO COCTaBa HEKOTOPBIX THIOB NOJ-
3eMHBIX BOJ ¥, B YAaCTHOCTH, T€PMAaJIbHBIX BOJ M IMIYOHHHBIX pacco-
J0B. B rujpporeosoruy v rHAPOXHMHHU IIOKa eHle HeT JOCTATOYHOIO
3ajiesia IKCIEPUMEHTAJNbHEIX M TEeOPEeTHUECKHX HCCAeAOBAHUH, UTO
HECOMHEHHO OTPHLATENBHO CKa3biBaercss B c(epe NPaKTHUECKOTO
IpUMEHEeHHS 3THX HAVK.

CrenyanbHBIX HCCAELOBaHUH, Kacafoumxcﬂ dhaxTopoB ¢opmupo-
BaHWsg XMMHYECKOTO COCTaBa IIOA3€MHBIX BOJ, IIO-BHJHMOMY, He
6ulio BeMOAHeHO. [To KpaiiHelt Mepe B omyOJHKOBAHHOH JHTEpa-
type ux Her. IlpaBjma, BCTpevaloTCs CTaThb¥ H OTJAe/bHble IJIaBbl
B MOHOrpaduueckux paboTax, B KOTOPEHIX KPaTKO PaccMaTpPUBAETCS
poJib TOrO HJM HHOro (akropa HJIH Tpynnbl ¢axrTopos. Ecnn
e 06paTHThCS K APYIHM €CTeCTBEHHBIM HAayKaM, TO MOXKHO ofHa-
PYXHUTb KHHI'H C TAKMMHM HaHMEHOBaHHSIMH: «(DaKTOpH NmOuBOOGpa-
30BaHMA», <«pyLoobpasymoiue ¢aktopel» u T. I. IloTpebHocTh
B aHajoruugoll MoHorpaduum o poau pasHoobpasHHIX (AKTOPOB
B (GOpPMHPOBAHUH MHHeDaJM3alMH M XMMHUECKOTO COCTaBa NOJ3eM-
HEIX BOJ BIIOJIHE Haspenaa. Takasi pabora morya Obl UMeTh HayqHOe
W TpUHKJIanHOe 3HaueHHe. 3HaHue  (PakTOPOB, 0O0YCIOBJIUBAIOUINX
o6pasoBaHue ONpEeNeNeHHBIX XHMHYECKMX THIIOB IIOA3eMHBIX BOJ,
JaCT HU3BECTHYI0 HAYUHYI0O OCHOBY JJsa OoJee NpPaBUJAbHOH IIO-
CTAHOBKH TIOMCKOB ¥ Pa3BEAKH NOJ3EMHBIX BOL (HMJH TIPOMBILIIEH-
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HBIX paccoJ/IOB), NIPOTHO3HPOBAHMS HX KauecTBa B XoJe JKCHAyara-
QUM UJW OPOLIEHHS 3eMedb, [J5l COBEDUIeHCTBOBAHHS THAPOXHMHUYeE-
CKHX MeTOJOB TIOHMCKOB IIOJI€3HBIX MCKOAeMbIX U T. [I.

Ilpennaraemas pabGoTta npencrasisier coGOd Kak pas MepBHIi
OnbIT nojobHoro o6o6lLUeHust MO JNaHHOH Teme. B oCHOBY ee moJsio-
JKeHBl ONyOJUKOBAHHEIE DA3HODPOJHBIE MaTepHAJEl "W DPe3yJbTaThl
cOOCTBEHHBIX HAOJIOAEHUN aBTOpa 3a MHOTOJETHHH NEepUHOJ HUCCe-
noBaHu#. ABTOpOM OmyOJHKOBAH psil cTaTell o OTAeabHBIM (aKro-
paM H O TFeHe3uce HOHHO-COJIEBOI'O COCTaBa IIOA3eMHBIX BoH. [lep-
Basi cxkaras o0o0lllalolnas XapakTepUCTHKa ryiaBHeHImHX (paKTopoB
H3JIOXKEeHa B JOKAaje aBTOpa Ha DBCecol3HO! THAPOXMMHYECKOIH
koupepennun B Hosouepraccke (1964) u Gosee pacumiupenHoe Omu-
caHue WX JaHo B yueOGHOM mocofuu aBTOpa no ruapoxumun (1965).
Ha panuHofl crafun M3yuyeHHOCTH TPAKTYEMBIX BONPOCOB XapaKTepH-
cTHKa BausHHS (HaKTopoB Ha (PopMHPOBaHHE XHMHYECKOIO COCTaBa
BOJ JlaeTcsl NPeHMYIeCTBEHHO C KAQUeCTBEHHOH CTOpOHHL.

3akoHoMepHOCTH (DOPMUPOBAHHST HOA3EMHBIX BOJ MOLYT OBITh
npaBuibHo chopMyIUpOBaHE Ha Gase Goabwioro QakTHYecKoro Ma-
TEpHaa C TPHBJEUEHHEM METOJOB CTATHCTHKH. MHorue Teoperuye-
CKYe BBLIBOJBI, H3JI0KEHHbIe B HAHHOH KHHIE, HE ONHpPAIOTCH Ha [0-
CTATOYHOE KOJu4ecTBO (DakTOB W He IOJKpeNVIeHbl 3KCIEepPHMEH-
TeNBHBIMH HCCAEJOBAaHMAMHU. JIBASSCH THIOTETHYECKHMH, TakKue
BBIBOJIEI TIPEICTaBJSIOT UHTEpec IJs1 NOCTAHOBKH Bolpoca. B xone
BpeMeHH, OJarofaps pacUIMDeHHI0 HaluxXx 3HaHHH o (axrax, 3TH
BHIBOJBl OYyAyT JUOO yTOUHeHHl, AUOO OTBEPrHYTH, KaK He YKJAajbl-
BalolUecs B paMKaX Hab/J00aeMbIX ABJEHUH,



IF'masa I

KPATKHH HCTOPHYECKHWM OB30OP PA3BHUTHA
OPEACTABJIEHHH O NMMPOLULECCAX U ®AKTOPAX
®OPMHUPOBAHUSI XUMHUYECKOI'O COCTABA
INPUPOAHBIX BOJ,

Vs mpeBHerpeuyecknx MbICauTeNell ocob6oe BHHMAaHHE IIPOHCXOK-
IEHHI0 nox3eMHubIX Box yaensi Apucrorens (M. U. Topaees, 1964).
EmMy Kak pa3 NpHHAaJJIEXHT MBICJAb, YTO BOAA TAKOBa, KAKOBHI MO-
pomEl, uepes KOTOphle OHA TIPOTEKAeT. DTy Ke HIAE BBICKA3HIBAJ
pumcku#l yuenstit lmunuit Mnagmu#t (23—79 rr. u. 3.).

B Poccun yrayOneHHOe W3YUeHHE NPHUPOJHBIX BOJ BIEPBBIE GBHLIO
ocyuiectBJeno M. B. JIOMOHOCOBBEIM, KOTOPOrO MOMKHO CUHTATh Hep-
BBIM PYCCKHM I'€OXHMHKOM H THApoxuMHKoM. M. B. JIoOMOHOCOBHIM
paspaboTaHo yYeHHe O IPHPOLHBIX BOAAX KakK O CJIOXKHOM PacTBope,
COCTaB KOTOPOLO CBOMM IIPOHCXOXKJAeHHeM O006s3aH OKpyKaiolleh
cpelle, 0 IepeHoCce PacTBOPEHHBIX BELIECTB B IIPOLECCE KPYrOBOPOTa
BOJIbI, 0 XHMHYECKOM COCTaBe BOJABI KaK Cpe/ICTBE pACMO3HABaHUS
wenp. MHTepecun! Brickasbizanusgs M. B. JlomonocoBa o Boszefict-
BMHU BOJIbI Ha ropHble mopoxsl. OH OoTMeuas, 4To IepeBHKEHHE O -
3eMHBIX BOJ, BBLI3bIBAET HepepaclpefeficHie MHHEPANbHLIX BEIECTB
B TOJIIIAX TOPHBIX NOPOX, PE3YJIbTATOM Uero spjsieTcs o6pasoBaHue
MuHepason. «JJoxaeBas Boga CKBO3b BHYTPEHHOCTH I'OPBI IIPOLEXH~
BaeTCs M pacnylieHHBEe B Hell MHHepaJbl HeceT ¢ cobofi». Ona yer-
PEMJISIETCS KATJISIMH B PACCEJHHEL», WIH [YGOKHE TPEUIHHBl B TOP-
HOH MOpPOXE, B «KAMEHHYIO MaTepPHI0 B HUX OCTABJSIET TAKAM KOJH-
YEeCTBOM, YTO B HECKOJBHKO BPEMEHH HANOJHSIET BCE OHbIE IOJIOCTH»
(M. B. Jlomonocos, 1950—1959, crp. 330).

B ucTOpHM M3YUEHHsI TPYHTOBBIX BOJ, GOJBIIOE 3HAYEHHE HMEIN
nccnenosanns B. B. JlokyuaeBa. B cBoel paGore «Pycckuii uepHo-
sem» B 1883 r. Hapsany ¢ yueHHeM o IOUBe KAk SBJEHUH eCTECTBEH-
HO-HCTOPHYECKOro MOPSAKA OH CHOPMYJAUPOBAJ DAL TEOPETHUECKHX.
HOJIOKEHHH 0 30HanbHOCTH. OH NOAMETHJI MHPOTHOE 30HAJNBHOE pa-
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clipefieieHHe YEpHO3eMa, a TaKxkKe 3aKOHOMEPHOCTh XHUMHUYECKOTO
BLIBETPHBAHUS [IOPOJ, W 30HAJBHOCTb NPHPOLHBEIX BOX KaK YaCTHOE
NpOsiBJIeHHE 30HAJIBHOCTH KJHMAara — OJHOro u3 (akToOpoB INOYBO-
ob6pazosanns. Ha ocHoBanuu BblsiBjieHHoH B. B. [okyuyaeBbM 06-
ulell  ecTecTBeHHo-HcTOpHuecKoit 3soHanpHoctd I1. B. Oromkut
(1914) Bekphl 30HANBHBIE 3aKOHOMEPHOCTH B reorpaduueckom pa-
CMIpOCTpaHeHHy MHHEpaJu3alud ¥ I1yOuHe IPYHTOBHIX BOA: IO Ha-
HpaBJEHHIO C ceBepa Ha IOI OHH YIAYOJAI0TCA M MHHEDaNU3ylTCs.

Bosee o6cTosiTeIbHO TEOPHS 30HAJNBHOCTH I'DYHTOBEIX BOZ ObljIa
paspaboTaHa yiKe B COBETCKOe BpeMs. PasBuTHe THIPOTeOJIOTHH
B Coserckom Coi03e ONpeneisiock PacTyUIHMH pasHOOOpPas3HEIMU
3ampocaMu . HapoaHoro xossficrBa. Hauasoch ‘ycunaeHHOe H3yueHHE
XHMHYECKOTO COCTaBa NMOJA3EMHBIX BOJL PasJHUHBIX PAHOHOB CTPaHbL
Haxonupiuuiica npu 5TOM MaTepHas IO3BOJSJ Je/laTh HEKOTOPLIE
TeopeTHYeCcKue BBIBOABI O Ipoleccax ¢opMupoBaHHS BOA. [lepBeiM
o606IendeM sipuiachk «CxeMaTuueckas KapTa TPYHTOBBIX BOJ EB-
poneiickoit wactu CCCP», cocrasnernas B. C. Hupuabim (1923).
ABTOp BHISIBUA POJIb KIHMaTa, pesabea, reoJOrHYIECKOro CTPOeHHsd
MECTHOCTH W TJiyOWHEI Bpe3a 35pO3HOHHOH ceTH B (HOPMHDPOBAHUU
TPYHTOBBIX BOJ H, B UacTHOCTH, HX MuHepanusanuu. MM rtaxxke
ObLI0 aHO IOHSATHE O 30HAJbHBIX M A30HAJBHBIX THIAX TPYHTOBHIX
BOZ. ' =

PaGoramu ®. I1. CaBapenckoro B 3aBo/ukbe (1922, 1927) ycra-
HOBJIEHEl HOBble 3aKOHOMEDHOCTH B 30HAJBHOM paclipeleleHud XH-
MHUECKOTO COCTAaBa TPYHTOBEIX BOX, 3aBHCUMOCTb 3TOH 30HaJNBHOCTH
OT Xapakrepa [10YB, KIMMATHYECKHX 30H U 30H BbiBeTpHBaHHUA. B 60-
Jee nosnuel paGore ®. I1. Casapenckoro (1930), a raxxe B pa-
6ote B. A. IIpuknonckoro (1930, 1932) BcKprTa reHerHyecxas
CBfI3h MEeXKJY THIPOXUMHeH W ANHAMHKOA I'DYHTOBBIX BOZ.

B pasabHefimieM Mpl OTDAHHYHMMCH paccMOTpeHHeM . Haubodee
KPYIHBIX ¥ OPUTHHAJbHBEIX paboT, UMEIOLMX NpPAMOe OTHOLIEeHHE
K TPAKTYEMBbIM B JaHHOH KHHTe BOIIPOCAM.

I1. H. YupeuackuM (1929) BmepBble BBHICKa3aHa Haes O 3HaUe-
HUYM TAJEOTHAPOTEOJOTHYECKOTO aHalHu3a NpH DELeHHH THAPOreo-
Joruueckux. BonpocoB. Heckosnbko ser cnycra «Ilaneorupporeosio-
rHH» HA3BAHHBIM aBTOPOM OBlia IOCBSAINEHA CIeLHalbHAas CTaTbd
(1933).

‘B. U. Bepranckuii B cBoeM (pyHIaMeHTAJbHOM TpYJe O NPHDPOA-
HoiX Bogax (1933—1936) momuepKHYJ TECHYIO CBA3b (POPMUPOBAHKUA
TIOA3eMHBIX BOJ C HCTOPHEH 3eMHOIl KOpbl W BBICKA3aJ P IleHHBIX
ujgefl 0 XapakTepe TUAPOXHMHUYECKHX IIPOLECCOB, TPOUCXOASIIUX
B pasHbIX reocepax. MHoTHe ero BbICKa3blBaHHA HOCAT THIOTETHYE-
ckuii xapakrep. Ilo B. Y. Bepnanckomy npupoiHnas Boga 6uocdepst
€CTh Pe3y/bTaT PaBHOBECHS :

IpHpOJHast BoAa
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B semHoit Kope u Ha 3eMHOH NMOBEPXHOCTH MOJ BJMSHUEM MOJIEKY-
JAPHBIX CHJ YCTaHABJAMBAaeTCs TaKkKe pPABHOBECHE: INPHPOAHAS
BOJIA == NIPHPOAHOe TBepAOe Tesno. Bojga Jserko U HensGeXKHO BXOAUT
BO B3aHMOJEHCTBHE C OKPYXKAIOILUMH HOPOLaMU U 4eM ryiy6xKe OHA
HaxoauTcs, TeM, 1o MueHHIO B. U. Beprajckoro, aTo B3auMmoefict-
BHe 0oJbllle, B 3aBHCHMOCTH OT TEMIEpPATYPHl H [AaBJIEHHS. DTOT
OpoLecc YCHAHBAeTCs ¢ XOHLOM BpeMeHH. I103TOMYy XHMHYECKHH CO-
CTaB II0J3€MHBIX BOJ ONPENEJEHHHIM H 3aKOHOMEpHHIM 06Gpasom
JOJXKeH MeHSATbCS B BEpPTUKAJbHOM paspese MOJAHETH, SBAAACH
dysknyeds ray6unsl. Ha Oonbminx rayGuHax ABUMKEHHE TaK Mef-
JIEHHO, YTO NPOSABJSETCS B [E€OJOMHIECKOM BpeMeHH.

Kaxno#t o6onouke u reoctepe COOTBETCTBYIOT CBOM (DHIUKO-XH-
MHUYeCKHe YCJIOBHS, CBOH TeMIepaTyphl W naBjenus. B. W. Bepuan-
CKHH II0J1araeT 4TO IPHPOAHLIE BOABI BCTPEUAIOTCS B MHTEPBaje
remnepartyp moutn 1300° (or —93 mo +1200°C) u masjeduu IOUTH
or 0 no 30000 atmoctep. ITo mMepe yrayGaenuss TOYKa KUIEHHT
BOALI OyZAeT MOBLIATBCA M HA OOJBIUHX IIyGMHAX BOJA MOMKET CY-
HIECTBOBATh IIPH TeMIIepaTypax BBILIE KPHTHYECKOH TeMIepaTypht
XHMHYeCKH 4uCTOH BoAn (>364,3° C). Eciu npunsTts, no M. ®oxty,
KpalHIOl TeMHepaTypy MAJs KHAKHX pacrBopos 425°C, To rpa-
HHIA MOJ3eMHBIX BojH Jexur ray6xke 10 xm (mpubausurenbHo
okojo 13—14 km). B. V1. BepHanckuil cyuTaer, uTo mIacTOBLIE BOIBI
HaxoAsATCd TOJBKO IOJ KOHTHHEHTAMU H NPHUJIEraloUUMH K HUM dYa-
CTSIMH Mope#l, a IIOJ OKeaHaMH HX HeT.

OpuruHajibHoe TonkoBanue mano B. U. Bepmaackum xpyroso-
pPOTY BOABI B 3eMHOH Kope. DTOT KPYTrOBOPOT OXBATHIBAET, 110 aBTOPY,
TOJIIK TTOPOJ, MOMIHOCTBIO Fo 25 kM. Jlaxke Bojbl, o6pasymoliuecs
U3 T430B K NapOB B IVIYDOOKHX YaCTAX 3eMHOH KODHI, B XOJe Feoso-
THYECKOTO BpeMeHd Y4YacTBYIOT B Ipolecce KpyroBoporta. ABTopy
IpUHAJIeKHUT TaKxke ray6oKass MBICAb, YTO IPUPOJHBIE BOJALI UYTKG
OT3BIBAIOTCH HA PHUTM. TeOJIOTHYECKHX SIBJEHHH H COBpPeMeHHOe CO-
CTOSHHE TIOA3EMHBIX BOJ OTBEUAET COBPEMEHHOMY IIOHIKEHUIO
pPUTMA 3TUX SIBJAEHUM.

' Cornacuo B. Y. BepuajackomMy, XMMHUECKMH COCTAB BOMALI OKea-
HOB OCTaeTCs HeM3MEHHEIM B TeueHHe Bcefi reosIoTHYecKod HCTOpHH,
SIBJISISICh TMJIAHETHOH MOCTOSIHHOH. DTO JOKA3HIBAETCS HEH3MEHHOCTBIO
MHHEepajoB W MHHepaJbHBIX acconuanuifi., Uro Kacaercs MaTepuHKO-
BHIX BOJ, TO TaM, HaoGOPOT, MOJMXKHKE OBIH GBITh CYLIECTBEHHBIE H3-
MEeHEHHH.

K rnaBHEIM dakropam  (GOpMHpPOBaHHS XHUMHYECKOTO COCTABA
mwiacToBelx Box B. A. Bepragckuii otmocut: 1) pacTBOpeHue Mop-
CKHX coJjiell, HAXONALMXCA B OCAJOUHBIX IOPOJax B GOJBHIMHCTBE
cly4yaeB MODPCKOrO IMPOHUCXOXKAEHHS, 2) NpHUMelIWBaHHe BOJHBIX pa-
CTBOPOB M3 MOPCKHX HJIOB W METEOPHBIX BOJ, 3) BO3pacTaHue TeM-
nepatypsl ¢ riyouHo#H U 4) reoJoraueckoe BpeMs. XapaKTepHOH OT-
JUUNATENBHON uepTofi TyOHHHBIX BOH cTpaTuchepsl sIBASETCS OT-
CYTCTBHE B HHX XKH3HU.
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BMecTo = TEepMHHOB  «IOBEHHJIbHBIE® UM  «Baj03HbIe» BOAHI
B. U. Bepnanckuii npepnaraer pasinyats (H. H. CnaBsinos, 1948):
1) mnacroBkie MUHEpaJbHBIE BOIBI, HAXOASIIMECT B IIOpaxX WAH Tpe-
[IUHAX B MJacTaX OCaAOYHLIX NOPOA M MOLHMMAMOIIHEcst 10 Tpeuly-
HaM TOX BJHSHHEM THIPOCTATHYECKOTO HJIH Ta30BOr0 TABJEHHS;
2) XuJbHBIE BOCXOMSIIHE BOABI, TepMaJbHBEIE, OCHOBHAS aCTh KO-
TOPBIX CBfi3aHa C ryyOOKUMH CIOSMH cTpaTHC(ephl, a MOxKeT OBITb
HHOIJIa ¥ ¢ MarMaTH4eCKUMH O4araMi.

[Tpoucxoxjaesre MHOrHX ropsuux ucrounuxkos B. M. Bepran-
CKHIl CBSI3HIBAET C BOJSHBIMH TIapaMy, NOZHUMAIOLIMMHUCS CHH3Y U
CI'YUIAIOMIMMHACSA B BOAY. JIBHKeHHe BOCXONSINHX KWIBHBIX BOJ
00YCJIOB/IEHO HABJEHHEM I'a30B, 3aPOKIAIOMIMXCH NPH XHMHYECKHX
peaknusax, u C HaBJEHHEM BCJAEJCTBHE OPOTEHHYECKHX IIPOLIECCOB.
K kaTeropuu nogoGHEIX BOA OH OTHOCHT aKpaTOTEPMEI, T. €. rops-
e caaboMuHepasH30BaHHBIE BOJABI, LHPKYJHDYIOIINE B H3BEp-
KEHHHIX ITOPOAaXx.

B craree, cnennadbHo NMOCBAIEHHOH MJIAcTOBEIM BoxaMm (1932),
B. 1. BepHazckuil pasBuBaeT CBOIO M0 O eIHHCTBe MPHPOLHBIX
BOJ M YKa3bBAeT HAa HEOOXOAUMOCTh CO3J2HUS €AWHOTO YUYEHUS
o npupoxubix Bogax. On IHIIET: «THAPOreOJOTHS, B MOLaB/IAIOILEH
o6biuHOM wacTH cBoell paboTbl, Upe3BBIUAMHO CY3MJa CBOU 3ajaul,
CBeJia HX MPAKTHYECKH TOJBKO K BBISCHEHHIO I'€0JIOTHYECKOro IMoJIo-
JKEHUWs] BOJ, X ABHMKEHHS U K OYEHb HENOJHOMY, SBHO HEZOCTaTOU-
HOMY, IpencTaBaenHi0 00 HX XHMHYeCKOM cocrasey (1932, crp. 52).

XOoTs NpUPOIHEIE BOABI HEPA3PLIBHO MEXKAY cO0Oi CBH3dHHI, HO
IPOHMKAS Yepes3 BCIO 3EMHYIO KOPY, OHH JTOJKHBl GBITh B Pa3HBIX Ua-
CTSIX ee Pas3jMyuHbl, HOO YCJOBHS B pas3HbX oO/MacTIX 3eMHOH KOpPEHI
pe3Ko MEHSIOTCS. 3eMHas Kopa KOHIUEHTDHUECKH pachmajaercss Ha
3eMHble 060/0UKH, reocepsl, AJs1 KOTOPHIX CBOHCTBEHHBI CBOU (-
3UKO-XHMUHYECKHEe YC/IOBUSA, CBOH XUMH3M, TeMIIepaTypa, AAaBJeHHE.
Ilpu u3yueHnu uctopus npuponHex Box B. M. Bepnaackuil pexomen-
AyeT YUHTHIBATH [ABE TEMIEPATYPbl 3€MHBIX BOASHBIX NAPOB: KPHTH-
YecKylo TeMIIeparypy -BOIbl, BHIIE KOTODOH MOMKET CYUIECTBOBAThb
TOJIbKO ee raszoBasf $asza, W TeMIepaTypy BOAAHOTO Iapa, BHIIE
KOTOPOH OH M3 HHEPTHOrO rasa IpeBpallaeTcs B CUIbHYIO KHCJOTY.
ITo C. Appenunycy, 31a temneparypa Jaexur pouue 500° C, Ho Kuc-
JIble CBOHCTBA BOJBI NOSIBASIOTCS IMOCTENEHHO 10 Mepe MOBBILIEHHS
TeMIEepaTypHl. .

B. 1. Bepuanckuil BeiensieT ABa THIA PaCCOJIOB: «CYIIECTBYET
PE3KOe OTJiHYHe MEeCTOPOXKIeHUHl KaMEHHOH COJIH, CBSI3aHHBIX C 3a-
MupaHueM Mopckux ©OaccellHOB, rae wurpaior poJas, kpome NaCl,
maruuil, kanauit, nousl SO4”, OT ee MECTOPOXKAEHUH, CBA3AHHBIX C CO-
JISHBIMH paccojiaMK IJ1aCTOBBIX BOX, I'A€ OIPOMHYIO DPOJb HIpaer
CaCly”. U, naxoHeH, IWTHPYeMBbIli y4YeHBIH HEOJHOKPATHO YKa3sbl-
Baj Ha OrFPOMEYIO DPOJb BOJb B IKH3HEHHbIX npoueccax. Own
TIPUBOAMT BHIPa)KeHHe (ppaHLy3ckoro yuenoro Payna Hiwobya
«XKHU3Hb €CThL ORYyIeBJeHHas Bopas (1932, ctp. 54). CyiiectByioT
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MHOTOUHC/ICHHbIEe Opranuamsl, Ha 99,7% u Goablie no BeCy cocToOs-
IIHe H3 BOABL.

Ha passurtue npeacrabieHuii o (popMUPOBAHMHM COCTaBa MHUHE-
pajbHBIX 03ep U NOJ3eMHEIX. BOJ OUPOMHO€ BJHSIHHE OKa3aja Teo-
pus MeraMopdusauuu pansl, paspadorarnas H. C. KypzakosbiM,
C. A. Ilyxapessim u C. A. Bansmxko. Tepmun «Meramopdusauus
BOJ HMJH paccosioBy» srepsrle npenyoxed H. C. Kyprakoswim. Ilog
3TUM TEPMHUHOM OH TIOHMMAaj H3MEHEHHe XUMMUYECKOTo COCTaBa
03epHOH pansl NOA BJAHSHUEM BHOCHMEIX B 03ep0 KapOOHATOB KaJb-
nusa. B 1917 r. H. C. KypuakossiMm (1939) cosmectso ¢ C. @. JKem-
qyKHBIM Oblla JaHa TeHeTHYecKas KiaaccHpuKanusi NPHMOPCKUX
COJISIHEIX 03€p, OCHOBAHHAs Ha HJee NOCTEIIEHHOTO O0eHEeHHS pambl
uwonamu SO”,;, a 3areM moHamu Mg BCIEACTBHE peaKUHH JABOHHOIO
cojiesoro obmera crepsa Mexay MgSO, u CaCOs;, a 3atem MgCls
¢ CaCOj. KapOoraThl Kanblus BHOCATCS B 03€PO NOBEPXHOCTHBLIMHU
U MOJA3eMHBIMHU BojaMmu. [Iponecesl MeTraMopdusalmu parsl B ozepe-
JlaryHe, OTIIHYypOBaBUIEfcs OT MOpS, BBIpa)KarOTCs OBYMsi ypaBHe-
HUSIMH: HA IEPBOH CTaZUHU

2Ca (HCO,), - MgSO, = CaMg (CO,), + CaSO, - 2CO, + 2H,0 ;
Ha BTOPOH CTaguHU

Takum o6pasom, MeraMopdusanusi MOPCKOH COJSIHOH Macchl
CBsi3aHa ¢ 06pa3oBaHHEM HOJOMHTA U C SIBJECHHAMH JOJOMUTH3ALHH
H3BECTHSAKOB U Mepresei. '

- Cnenyer orMeruts, uto 3anodaro no H. C. Kypuakosa, B nstuue-
CATBHIX rofax NPOLLIOr0 CTOJETHS, [IJis OGBIACHEHHS TeHe3Hnca HOJIO-
'MHTOB 4HAJOTWYHBlEe peakuuu Obin npeanoXeHsl lafiiuHrepoM

2CaCO,4 + MgSO, = CaCO; - MgCO, 4 CaSO,
H MapunbpaKOM \
2CaCO; -+ MgCl, = CaCO,4 - MgCO4 + CaCl,.

[NpusenenuniMu peakuuamu H. C. Kyprakos u C. @. Kemuyx-
HEIH OOBSICHANN NPOUCXOXKAEHUWE B pane o3ep [lepekomcKo#t rpymmsl
(KpbIM) XJIIOpHAOB KaJbHUS, NPHCYTCTBYIOLIUX OOLIYHO B HE3HAUH-
TENTBLHBIX KOJHYECTBAX.

B nanbuefimieM TakuM xe Cnoco60M CTald OOBSCHITH IIPOUC-
XOXKJEHHE XJOpP-KaJbLHEeBbIX KOHTHHEHTAJbHBIX 03e€p H I10[3eMHBIX
paccosioB, a TakXKe BOJ XJOp-KasibnueBoro Tuna. Hanpumep, obpa-
3opanue sox Manecrsr B. I1. lumokunsim (1926) npencraBasiercs
KaK pesynbTaT B3auMojefcTBHa Boj UepHOro Mops C H3BECTHfA-
KaM#. ABTOD CT2BHUT 5TOT IIPOUECC B 32BHCHMOCTb C IIPHBEJEHHBIMH
BblIe peakKnusiMU. M coBceM HeAaBHO [/ aHAJOTMUHOH IleNH peak-
nusg MapHaHbaka Obuia ucnoabszoBaHa B. M. I'ypesuuem (1960),
XOTSl HECMOTPsi Ha CBOK MOYTH CTOJNETHIOI0 7TaBHOCTh OHA JO CHX
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10p He HMEeET YIOBJETBOPHTENbHOTO 3KCIEPHMEHTANbHOTO 0GOCHO-
BaHUA.

B 1930 r. C. A. Illykapee u T. A. Toamagesa (1930) BBLIBHHYJIH
KOJUJIOHHO-XMMHUUECKYIO TEOPHIO COJSIHBIX 03ep. Bmecto peakuuu
ABOMHOTO COJIeBOro ofMena aBTOPHI NpeNJaraiT peaknuu oOMeH-
HOM amcopOuuu, KOTOPEIM IPHUAAETCS pellalollee 3HAUEHHE B CJIOXK-
HBIX XMMHUYECKUX IIPOIleccax, IPOTeKaloUHX B 03epax.

© DT peakuuu cAenyloulue:

MgSO, + Ca” (koa10HE) — CaSO4 -+ Mg" (xoaroun),
MgCly+ Ca”™ (xoanoun)-— CaCl, + Mg” (koanonn) .

Mexanu3M YKa3aHHBIX [POLECCOB CYLIECTBEHHO OTJIHYAETCS OT
MexaHuaMa peakuuu [akiaumurepa u Mapunbaka, XOTA pesyibTaT
goJyyaeTcs OAWH W TOT Ke: HCYe3HOBEHHe U3 pacTBopa CIepBa
nouoB SO.”, a satreMm woHoB Mg" u noseinenne nonos Ca~. CynnGa
maruusi, ogHako, pasauuna: no H. C. KypHakoBy, BO3HHKAaeT ROJIO-
mut, no C. A, HlykapeBy, Marguii npocto apcopbupyercs.

B cayuae u3MEHHBIIMXCS KJHMAaTHYECKUX W T€OJOTHYECKHX YC-
JIOBHII MOTYT NMPOTEKaTh OOpaTHLIE PEaKIUM THIA

‘2Na’ (koanounm) - CaSO,— Ca” (koarouxg) + Na,SO,,
2Na’ (koanoun) -+ CaCO;— Ca” (koanour) + Na,CO, .

O6pasopaBiinecs TakHM CHOCOGOM cynabdaT HaTPHA H COAA
MAIOT HAYaJo COAOBEIM U CyJAb(aTHEIM MaTePUKOBHIM o3epaM. Peak-
nuu ancopbunoHHOro o6MeHa B 03epax NPOTEKAOT MEXIY paroil u
WJIOBBIMH KOJJOHAAMHE, 3aK/IOYEHHBIMH B JOHHBIX OT/IOXKEHHAX.

B ogmno#t us crateit (1937) C. A. lllykapeB NpUXOJIHUT K CIELYIO-
UMM HHTEpeCHBIM BBIBOZAaM. [Ipu CryuleHum panel B 03€pe He
TONBKO HOHBl MarHus, HO Raxke HATPUs (B cHJAY cBOell OOJBIIOH
KOHIIEHTPAIMH) MOTYT BBITECHSITH Ka/bIHUi H3 KOMJIOHIHOTO KOMI-
JIeKCa TOYBEHHBIX M TJHHHCTEIX HACTHIL, NONajAMOWKX B 03€po, No
peaxnuu

MgSO, | Ca” (KOJIJIOI/IIL) — CaS0, -+ Mg” (xoaaoun),
MgCl, + Ca” (xoanounn) — CaCl, + Mg™ (xoanoun),
2NaCl + Ca” (xkoanoun) — CaCl, + 3Na’ (xoa10ux) .

[lpu ycinoBum Majofl COJIEHOCTH, KOTJKA HATPHH W MarHui Je-
JawTes OoJee cnabbiMM KOHKYDEHTAMH KajblHs (B CHJIY CBoell
yMeHbIIAIOWelcsd KOHIEHTPALMU), HAYT oOpaTHHle NpPOLECCH THINA

CaSO, + 2Na’ (xosnoun) — Na,SO, + Ca” (xkoanoun),
CaCO; + 2Na’ (koamonn) — Na,CO, 4 Ca”™ (xouanonz),
CaSO, + Mg"” (koannounn) — MgSO, + Ca” (kosoun).

[lepBas rpynna mponeccos, xoropyio C. A. lllykapes HasriBaer
JUMaHHOH MeTaMopdusauved, BeIeT criepBa K HCUE3HOBEHHIO H3
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pansl MgSQO; (ocaxpenne CaSO,, a notom u MgCl, ¢ onnoBpeMen-
ubiM HagomenueM CaClg); Bropast rpynma npouneccoB, HasBaHHAs
MaTepHKOBOH MeTramMopusauuei, cssizana.c HakomieHHeM Na,SOy,
NaHCO; u MgSO0,.

Jlumannas Meramopdusauys HMeeT MECTO B CaMOM osepe TpH
nollafaHuM B HEro IJIMHHCTBIX uacTuh. [Iponeccel MatepukoBo# Me-
TaMOp(H3ALHA NIPOTEKAIOT B CJIE€TKa 3aCO/IEHHBIX MOYBAX OpH TIPO-
MBIBAHHM WX [PEeCHBLIMH Boxamu, cogepxkamumu CaCO; u CaSO,.
Cromngsich B HOHHMKEHHBIX y4yacTKaX pejneda MeCTHOCTH, MPOMBIB-
Hble BOAB MOTYT ZaTb COLOBOE UM CyiabdaTHOE 03epo. '

Teopuss MeraMopdu3anuu paccosoB B AanabHelmeM paspabaThi-
Bamace M. I'. Bamsimuko (1939, 1952), paccMaTpiBaBIIUM COJIAHBIE
03epa Kak CJIOXKHYI0 BORHYIO XUMHUYECKH BeChMa IOJBUKHYIO CH-
creMy:. OH NPEIJONKHJI CBOK T€HETHUECKYIO KJIaCCHMHUKANUIO, fAB-
Jgoyiocs passutueM Kaaccugpuxkanuu H. C. Kypuakosa.

M. T. Bansmgo pedaur osepa Ha TPH THAPOXHMUUYECKHX THIIA,
XaPaKTepHU3YIOMIUXCSI COOTBETCTBYIOIIMME Kos(pdunuerramu. B oc-
HOBe KJaccH(ukanuu Jexar He npeobJajalolire MOHB, a HEKOTO-
peie acconuanuu uoHoB (conum). Taxg, K IepBoMy ,KapOOHATHOMY
THIy OTHOCSITCS 03€epa, COxepIKallHe Copay. BTopon CyJIbthaTHBIN
THII JHEJUTCS 110 HAJWYHI0 XapaKTepHBIX CoJiefl Ha [Ba MOATHIA:
CyJnb(aTHO-HATPHEBEIH H XJOp-MarHHeBHH. K. xjop-MarineBomy
HOATHIY CyAb(ATHOTO THIIA OTHOCHTCS MOpckasi Boxa. Tperuii xJ0-
PUAHBIH THII OTJAHYAeTCs OT NPEeABAYUIHX COAEPKAHHEM XJIOPUIOB
Kaaeplug. K sroMmy Tuny, HaspiBaemMoMy B. A. CyJawHBIM XJ0p-KaJb-
[I¥€BBEIM, OTHOCSITCS, B YACTHOCTH, He(DTAHEIE BOZHL. ‘

Mexy TepedrcleHHBIME THIAMH CYWIECTBYET TeHeTHIeCKas
cBa3b, Bepaxaemas M. I'. Baaswko caenyoued cxeMoi:

Kap60HaTHbm — CynbdaTusiil — Xg0paIHBII

THI ~ THI -~ THIT
- Crpenku cleBa HanmpaBO YKa3blBAalOT HAlpABJIEHHE HOPMAJBHOTO
«npsiMOro» Xojpa wMeraMopdHsaluu, a copaBa HaJEBO — «0BpaT-
Horo». Hamnpabsenne nporeccoB MeramMop@usanuu 3aBUCHT OT (u-
3HKO-TeorpaduvecKux yCNOBHI, B KOTOPBEIX 03€P0 HAXOLHUTCH.

Ilpsmo#t unum HopManpHblH npouecc, no M. I'. Baasiko, uzger
IPU yBeJIHYeHHH CYXOCTH KJAHMAaTa, KOHIEHTPHUPOBAHHU U HepeMellle-
HYH CBEePXYy BHU3 B cjAydae TOA3eMHHX BOH. Vamenenue cocrasa
TNPHPOJHBIX BOA B 00paTHOM HAaNpaBJ/eHHH, T. €. HAKONJEHHe B pac-
tBope uoHoB SO,” u panee wonos CO3” mw HCO;3" ¢ coorBercrByio-
HIIM u3MeHeHHEM KaTHOHHOrO COCTaBa, Ha3blBaeTcAd <«06paTHLIM»
npoueccoM Meramopguaauuu. CBA3aHO Takoe HalpaB/jeHHe MeTa-

‘MOp(pI/I?,alII/H/I C yBJaXxKHCHHEM KJ/JHMAaTa, NOHHXEHHEeM MHHepaJiusa-

UMH NPUPONHOTO PAcTBOPA U yBeNHUYeHHeM BopoobuabHOCTH. IlpH-
MeHss K YKa3aHHBIM rpoleccaM tepmugogoruio C. A. Ilykapesa,
HeTpPyJHO YBHJAETh, YTO INPAMOfl XOX IpoLecca ecTh He YTO HHOe,
KaK JIHMAaHHAS MeTaMopcpnsanm a o6paTHBI#l XOX — MaTepHKOBas
MeTaMoppu3anusd. .
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K rpynne nponeccos meramopdusanun M. I'. Bansamxko oTHOCHT
ele Mpounecchl B3aHMOAEHCTBHA KOMIIOHEHTOB AAHHOrO MPHPOAHOTO
pactBopa P; ¢ TakoBHIMH APYroro mpupojAHoro pacrsopa P, npu ux
cMenieHnH. B pesynpTaTe ofpasyercs MeTaMop(H30BaHHBIA pac-
TBop P3; u TBepawii ocaxok Ts. Ilocnennnit cocTouT U3 xapBGOHATOB
KaJbliusl, Maruusi, xenesa u runca. BsauMonecteue n3obpakaercs
cnenyowum o6pasom: Py+Pp P34 Ta.

-

Cxema M. I'. Bagsaumiko ¢urypupyer B HOBERIIMX Hay4HBIX MO-
Horpadusix U y4eOHBEIX MOCOOHSAX M OGBIUHO HE BHI3BIBAET COMHEHMH.
[To cyru mena naHHas cxeMma HOMXKHA Obl1a Obl OTPakaTb HAEIO
" 3BOJIIOIMU coNsiHOTO o2epa. CorsacHo elf, COpoBoe 03epo B Mpolecce
3acoJleHusi IipeBpallaercss B cyabdaTHOe H Janee-— B XJAOPHIHOE
(xnop-gansiuesoe). [Ipu paccoseHuu, ciaefoBaTedbHO, HMEIOT Me-
CTO NpPOTHBONOJOXKHEIE TpeBpauleHns. OXHAKO IPH TAKOH TpaK-
TOBKE Pa3BUTHE WJET N0 KPyr'y W IO CYULeCTBY HUKAaKOH 3BOJIOLUH
Her.

IMopoGuuii KprTHYecku#l pasbop Teopur MeTaMopbH3auuu ObLI
man B Hawell cratbe (E. B. Tlocoxos, 1962). Mayuenne consiHpix
03ep TAKOro OTPOMHOTO pEeruoHa, Kak KasaxcraH, MO3BOJHIO HaM
MPUATH K 3aKJIOUeHHIO, YTO THEPOXHMHUYECKHe THUILI 03ep BCeLeJo
OTpeneNsIoTCs YCAOBHIMM HX nuTanud. VX Hesb3s paccMaTpUBaTh
KaK OT/e/]bHble CTaAUH Hpouecca MeTaMOp(H3aUHH O3epHOH parml.
Benyuiumu ¢axkropaMu GOpPMHDOBAHHS COJIAHOH Macchl 03ep sAB-
JA0TCs (QH3UKo-reorpaduueckue, TreoJOTHYeCKHe M THIPOTE0JIOTH-
YyecKHe YCJIOBHS WX HaxoxIeHHs. Hamu  GBLIO BBIfESEHO TMATH
THIOB. conenagonaenus (1954, 19558). B no6om patione, xapakrepu-
3YIOILEMCsl CBOUMH (PU3UKO-TeOrpPa@UUECKUMH YCIOBUSIMH M TEOJIO-
rH4eckofl 0GCTAHOBKOH, pacIpoCTpaHeHBl 03epa  ONpelde]eHHOTO
tuna. Hanpumep, B Tlpubanxammwe u Ilpuapanbe — cynbdaTHbe
(mpenMymiecTBeHHO cyab(haTHO-HATpPUEBHe) o3epa, B Ilpukacnuii-
CKO#i HH3MEHHOCTH — XJIOP-MarHueBEle ¥ XJOp-KaJbuuepnle, B LeHT-
paapHOM KasaxcraHe — cyabdaTHO-HATPHEBble W XJOpP-MarCHUEREIE,
B Kyaynzne (3anaguas Cubupb) — CONOBBIe H CyJbgarHbe 03epa.

3a nepuoj cylleCTBOBAHUS O3epa B COCTABE €r0 COJSHOH Macchl,
KOHEUHO, TPOMCXOAST CYIHecTBeHHBle M3MEHEHHsI, HO THUAPOXMUMHUE-
CKMH THO 03epa yaille BCETO coxpaHsercda. Tak, npu nurtasuu Gec-
CTOYHOH KOTJIOBHHBI Cy/nb(aTHEIME BOAAMH o6pasyercs cyabdaTHoe
03epO U IIPH 3aCOJIEHHH OHO IPOJOJIKAET OCTaBaThCs CYJ/b(aTHBIM,
npeBpamlasich NpU MOJTHOM YCHIXaHUH B MEPTBOE MECTOPOKIEHHE
cysabdaTHBIX cojelf, KAKOBBIX MHOTO B [Ipu6Ganxambe u [Ipuapadbe.

Ecan xJ0p-KaJblueBLIH THII pacCMaTPUBATh KaK KOHEUYHYIO CTa-
IWI0 CYLIeCTBOBAHHSA 03epa, TO 03epa ¢ TAKHM COCTABOM BCTpeda-
Juck Obl Bciogy. Onnako Bo MHorux padioHax (IlpubGanxawse, ITpu-
apaJjbe U [p.) OHM cOBCeM OTCyTCTBYIOT. Ha o6mupHoll Tepputopuu
Hentpansnoro Kasaxcrana Hamu ObUIH OOHapyMKeHBI TOJNBKO TPH
o3epa cnafo BBHIPAXKEHHOTO XJIOP-KaJbLKUEBOrO THUMA. B nuraHum nx

13



' IPHHHMAIOT ydyacTHe [VIyOHHHBIE XJIOD-KaJbllueBble BOABL. J{OBOMLHO

TacToe MOSIBJICHNE TAKHX 03ep B 3amanHoM KasaxcraHe Takxe 006si-
34HO HQIHYUIO 3LECh XJOP-KaJblHeBbIX (He(pTAHBIX) IIOJ3EMHLIX
BOJI, BRIXOASMINX BO BIaJAHHAX Ha 3eMHYIO IIOBEPXHOCTE.

IIpn KOHHNEHTPHUECKOM HJH [eNOYKOOOPa3sHOM pacClIOJOokKeHHH
03ep B mpegesax ORHON BHAAHHBEL UaCTO HAGJIONAIOTCH Pa3auYHBIE
THApOXHMHYeCKHe THOBL. Ha BepxXHHX Teppacax HaXOXATCS THIAPO-
KapOoHATHO-KaNblUWeBble, peXe TrHUApOKapbOHATHO-HATpHEBHE (CO-
JOBEE) YMepeHHO MHHepaJH30BAHHEIE 03epa, Ha HIKHHX Teppacax
cOCpeloTOuMBaloTCA OoJlee MHHepaJusoBaHHble (HHOTAA camoca-
J[OUYHBIE) CY/]bpaTHO-HATPHEBEIE 03€pa. W B CaMOM HH3Y pacroJa-
raeTcd caMocajioynoe, oOLIYHO TCAJHTOBOE 03€pO C XJOPHUAHO-Mar-
HUeBOH panoi.

YxaszaHHOe pacnpefeneHHe o3ep 06YCAOBAeHO auddepeHiHa-
HHe HOHHOTO COCTaBd BOJ B 03epax IION BJHSHUEM WCOADEHHSA U
BhMafenus coJjef. OGpasoBaHHe 03ep Ha CKJOHAX BHOAJMHLI CBSi-
3aHO C OOHAaKeEHHeM 3epKajia TPYHTOBOIO II0TOKA, HANPAaBJIEHHOTO
oT nepudepun K HeHTPY BHafuHbL Ilocse OTJOXKeHHS MHpaGH/IHTA
B CyJab()aTHOM O3epe OCTATOYHAS XJOPHIHO-HATPHEBAS] pana BeCHOH
YHOCHTCS TPYHTOBBIMH BOJAMH B HHXKeJexallee o3zepo. baarogaps
NePUONHUECKOH NMPOTOYHOCTH M3 BEPXHHX 03eD BBIHOCATCH XJIOPHI-
HBEI€ COJIHM, CKAIVIHBAMOLIHECS B CaMOM HHXKHeM OecCTOYHOM O3epe.

_CTaJIO 6bITb, H B 9TOM CJiydae pasyHyud B THAPOXHMUHUYECKHX THIIAX

OLpPEJeNSIIOTCS HX PA3/JHUHBIM PEXHMOM H YCJAOBHSIME THTAHHA.

Ipouneccsr MeTaMopdu3anuu IPHPOAHBIX BOJ BeCbMa pasHO0OG-
pasHel. B NyCTHIHHBIX YCJAOBHSIX B KauectBe MeTaMOpQH3YIOULero
aredTta BHICTyIAeT BeTep, YHOCHAUIAH JIErKO pas3BeBAEMBble COJH
(0Ge3BOoXxeHHBI MUPAGHINUT), UTO NPUBOAUT K NOTEDPE CYJab(HaToB U
K IpeBpallleHHIO B IIOYTH YHCTOE XJOPHIHOE 03epo. B pesyabTare
HOJMHOrO BHILYBAHHs COJEdl Ha MecTe CaMOCajOUHOrO 03epa MOXKET
BosHHKHYTh npecHoe (E. B. ITocoxos, 1947).

Npen meramopbusanuu u CyIeCTBOBAHHUS INIOCTOSIHHOH IeHETH-
YeCKOH CBSA3H DPA3JMYHLIX THIOB IIOA3EMHBIX BOJ HPOUHO BOILIH
B CHAPOTEOJOTHIO U THAPOXHUMHIO, IPOHU3EIBAS BCe COBpeMeHHble T'H-
JIPOXHMHYECKHe [IPeLCTABJICHUL.

C mosuuuu TeopHH MeramMopdusanuu rIyOHHHBIE MHHEPAJIU30-
BaHHbIe BOJALI OUEHb YACTO TPAKTYIOTCS KaK NMPOM3BOAHBIE MOPCKOH
BOJABl COBPEMEHHOI'O COCTaBa, IIOLBEDrilecss B HeJpax 3eMJH KO-
peHHOH MeTaMoppHU3alHu.

. Hexoropble HCCIeAOBATENHM [OMYCKAIOT Y4acTHe KOHTHHEHTAJb-
HBIX BOA («JIpeBHeHHPUNBTPALHOHHEIE BOARI») B 00pPa30BaHUH TOI-
3eMHBIX DACCOJIOB, HO H B ITOM CJAy4ae OHH CUMTAIOTCA KOHEUHBIM
IPOAYKTOM MeTaMop(H3aUMH XHMHYECKOTO coCTaBa BOJ, HabJlo-
JaeMbIX Ha MOBEPXHOCTH B HacTosillee BpeMs. CjiefoBaTeNbHO, OT-
PHIAeTCs] BO3MOXKHOCTb CYIIECTBOBAHHS B IIPOLIJIBIE I'€OJOIHYECKHE
NEPUOJBLI BOK HHOrO XUMHUECKOTO 00MuKa M, cTako OLITh, HAes 3BO-
aqonun THApochepel. B 3ToM, mo-BUAHMOMY, CKasaJoch BJIHSHHE
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Barasnos B. VM. Beprazckoro, COINIACHO KOTOPBIM XHMHYECKHH CO- -
CTaB OKEaHOB OCTaeTCs HEM3MeHHBIM B T€YeHHe BCeH Ie0JIOrHuecKoH
MCTOPUH, SBJISISICH IIAHETHOH HOCTOSTHHOM.

OcoOHlli HHTEpec BO30YXKAdeT BONPOC O NPOUCXOXKIeHUU T1yCUuH-
HBIX paccoJioB xJop-kKanbiuesoro tuma (Cl'>Na'4+Mg~). B orau-
e 'OT XJOPHJHO-HATPUEBHIX paccojioB 06pa3oBaHHE HX HEIb3s
0GBbACHATL TPOCTBIM PacTBOPEHHEM, IIOCKOJbLKY XJOPHAL Ka/bIud
B TBepHoil dase BCTpeualoTCss Kak HCKIIOUeHHe, a XJOp-KaNblUeBbe
pacconbl, Ha060POT, MONB3YIOTCH PErHOHANBHBEIM PACIPOCTPAHEHHEM.

ITepBonauanbHO 1mOJO6GHBIE PACCONHl TPAKTOBANHCH KaK 3aXOPo-
HeHHbie BOJBL JPEBHHUX MOpell M NPYrHX BOJAOEMOB, COXPaHHBIIKE IO
HaIIUX AHeH CBOH XMMHUYECKHHA COCTaB B HEH3MEHHOM BuIe («pesuK-
ToBble» BoAb). Ho mocnenHue no XUMHYECKOMY COCTaBY CHJIBLHO OT-
JITYAIOTCS OT ‘COBPEMEHHBIX MODCKHX BOJ, M B AajbHelrieM riay6uH-
HBlE DPACCOJBl XJIOP-KaJbLIHEBOTO THIA CTaJd pacCMaTpHUBAaTh Kak
NOABEPriIHecs B HeApax 3eMan IVIyO0oKol MeTaMopusanuu morpe-
GeHHble BOAK APEBHUX MOpeH, JaryH u APYIrHX BOLOEMOB, MMeIOINUX
MHHepaJu3anuio 3HAUUTENbHO OoJjee BLICOKYIO, UeM COBpPeMEHHAf
OKeaHcKasl BOZA. TepMHUH «DPeNUKTOBhIE» BOAB 6bl1 oTGpouien. B ta-
KOM yCOBEpHIEHCTBOBAaHHOM BH/E THIOTe3a IOrpebGeHHbIX BoA GHTY-
PHDYET B TPYHAaX COBETCKHUX 'HADPOre0JOr0OB.

Pasnuuaror nBa poja NOrpeGeHHBIX BOA: CHHreHeTHYecKue, 00-
pasoBaBIIHECS OAHOBPEMEHHO C COJZepKallMMH MX OcaliKaMH, H
SUUreHeTHYeCKHe — IPOHHKIINE M3 MOpcKoro OacceliHa B paHee
c(hopMHUpOBaBIINECS IIPOHHLIAeMble FOPHBIE MOPORBL, 3aJeralolmue
IIOL OHOM H B Geperax Mopsi.

B orHoireHuH Xapakrepa MeTaMOP(H3ALUU B3IJIAAL HCCIELOBA-
teseft pacxonsares. [To muenuio I'. H. Kamenckoro u A. H. ByHeesa,
MeTaMopdu3anus HMeeT MeCTO B CAMHX MOPCKHX GaccefiHax u 3a-
XOpOHEHHIO NoJBepraercs yxe MeramopdusoBannas Boxa; H. B. Ta-
reeBa npouecc MeTaMOp(H3aNHH MODPCKHX BOJK NEPEHOCHT B TOJLILY
UI0BBIX oTsoxeHHH; no B. A. Cyuuny, meramop®u3anus BOL mpo-
HCXOJAUT B NOJ3eMHOH riiyOuHHON o6craHoBKe. TOWHO TakK ke Mexa-
HU3M paccMaTpHBaeMOro IpoHecca HHTEPIPETHUPYETCH MO-pa3sHOMY.

I'. H. Kamenckuit (1958, 1959) peskoe oTanuue riyGHHHBIX pac-
COJIOB OT MOPCKOH BOJBl OOBACHSIET TJIaBHBIM 00pa3oM mpoueccaMu
ee MetaMop®dU3ANUK B NEPHOL HAXOXK/ACHHS B 3aMKHYTHIX YChIXalo-
mux Gacceligax-naryHax. B HHUX Boa HOCTHraer IpemenbHON KOH-
HeHTPaNyuK sl 3Ha4UTEbHON YacTH pPacTBOPeHHHX cojell, Tlosiae-
HHE B BOJe XJIODHJOB KaAbUHsl aBTOD CBS3bIBAET C BO3HHUKAIOUIAMH
peaxuuamu no cxemam I'alipusrepa u H. C. Kypuakosa. B pesynb-
TaTe BHINAJEHHS COJEd BMecTe C yBeNH4eHHeM oOIiled MuUHepaausa-
HHH NOBHIIAETCS U COJAepXKaHue MHKPO3JEeMeHTOB Hoja, 6poMa,
6opa u np. Takum obpasom, I'. H. Kamenckuit ucxonutr us aHamo-
THH C [poeccaMu MeTaMopdHu3anuu, SKoOH JOKa3aHHBIMU AJS CO-
JISHBIX 03€p, CBA3AHHBIX ¢ MOPEM W HaXOASIIUXCH B YCJIOBHUAX Tel-
JIOTO CYXOTo KAHMaTa.
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B ocuoBy paccyxneruit A. H. Byneesa (1956) Takxke nosoxena
aHaJoTHsl ¢ NpoLeccaMyu MeTaMopdHu3almuu B COBpEMEHHBIX 03epax,
ONHAKO 3TOT aBTOp TpHAepxuBaercss Tpakropku C. A. Illykapesa.

Tlo muenmo A. H. DyHeeBa, BO BHYTPHKOHTHHEHTAALHBIX MEJIKO-
BOAHBIX MOpSX € CHJABHO PasBUTO GeperoBoil JuHHEH HpH OTCYTCT-
BHU WJIH HECOBEPIIEHHOH CBA3H C OKEaHOM BOJAa NOJBEpraercs Me-
TaMophH3anuy BCACLCTBHE B3aUMONEHCTBHS C NPHUBHOCHMBIM pe-
KaMH{ TepPHTeHHbIM KOJJOHAHBIM MaTepuanoM (B BUAe IIPOLECCOB
o6MeHHOH azxcopbuun). [TyreM ONBITOB MO B3aUMOJEHCTBUIO MaTe-
PHUKOBBIX IVIHH C MOPCKOH BOAOH OH IOKasaJs, 4YTO MeTaMopdH3anHs
BOJBLl B SHUKOHTHHEHTaJbHEIX MOPSX B 3aBHCHMOCTH OT TOI'O, HaXO-
JUTCA M MOPE B CTajU# TPAHCTPECCHH WJIH PErpecCHH, MOXKET Mpo-
HCXOAWTH B JBYX HampaBieHusx. IIpu TpaHncrpeccHu MoOps CMbiBae-
MBIH C CYIIM MaTepuas B pe3yJjbTaTe B3aUMOACHCTBHS C NPECHHIMH
ruApokapBoHaTHO-KANbUHEBEIMU BOJAMH CYIIH oOOralleH HOHAMH
Kanbuus. IlocTynas BMecTe ¢ DeUHBIMH BOZAMH B MOpe, STOT MarTe-
pHasl BCTYIaeT BO B3aUMOAEHCTBHe C MODCKOH BOZOH IO Clenyio-
niefi yx¥e 3HaKOMOH HaM cXeMe:

2NaCl -+ Ca” (axcop6u.) = CaCl, + 2Na’ (azcop6u.),

YKasaHHBEIA npolecc, Mo aBTOPY, NPUBOAHUT B KOHEUHOM CUETE
K 00pa30BaHNI XJOPUAHO-HATPHEBO-KANbIHEBbIX BOJ.

ITpu perpeccun Mops B coKpalaioiieMcs 6acceline cofuparnTrcs
CONM, CMHIBaeMbie aTMOC(EpHHIMHM BOJAMM C TOBEPXHOCTH OOHa-
JKAIOMIUXCS IUIoIIaell MOPCKUX ocajgkoB. Peaknuu aacopSuHOHHOTO
ofMeHa BCAEACTBHE MH3MEHHBIINXCS YCAOBUE HAYT YXKe B APYyroM

-HallpaBJICHUH!

CaSO, + 2Na" (ancopbu.) — Na,SO, + Ca™ (axcop6u.)
MK :
Ca(HCO,), + 2Na (azcop6u) — 2NaHCO, 4 Ca” (azcop6u).

ITpu TakoM xoje MeTamopdusanuu pacrsopa obpasyercs Cy/ib-
daTHO-HATPHEBBl ¥ THAPOKApOOHATHO-HATPHUEBHI TUIBI MOPCKHX
BOX. 3a cueT morpeGeHus wjd HHOUIBTPAIHH MOPCKHX BOJ YKasaH-
HBIX TpPeX TUNOB BO3HUKAM COOTBETCTBYIOHIErO COCTABA IOA3eMHbIE
paccoJibl, BCKpPhiBaeMble cefiyac TIyOOKUMH CKBa)XHHaMH. XOTd
B HacToOsllee BPeMs Ha 3eMJe HeT MOPEH XJIOp-KaJdbIUeBOTo HJH CO-
OBOT'O THIa, Mo npeanoxenuio A. H. Byuneesa, onn Morau cyiecr-
BOBATh B IIPOULIBIE [E0JOTHUECKHE 3TIOXH. 3IXeCh aBTOpP CChIaercs
Ha COBpeMeHHBIe XJOp-KaJblHeBble H COLOBbIE 03epa, KOTOopble, 10
ero MHeHH, 06pasyiTcs HMEHHO TAKUM CIOCOGOM.

H. B. Tareesa (1955) rsiaBHbIM MeTaMOpP(H3YIOIIUM (aKTOpOM

cuuTaer 0OMEeHHO-aACOPOIUOHHBIE MPOIECCHl, MPOTEKAIOLNe BHYTPU

I'OPHBIX IIOPOJ H HJIOB, KOTOPBIE OHA CKJIOHHA TOJKOBaTh OY€HDL IH-
pPOKO, paclpocTpansss UX Ha BCe IeCUaHO-TJUHUCTHIE ITOPORLL. Ha
OCHOBAaHHHU CBOHX 3KCHEPHMEHTOB H. B. TareeBa jnesnaer BBIBOJ
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7y SER

0 TOM, uTO norpebeHHble XJIOPHAHBE LIENOYHO3EMEIbHO-HATPUEBLIE
GeccysibdaTHele BOIB BO3HHKAKT IIPH B3aMMOLEHCTBHH MODCKOH
BOZBI' C TVIMHUCTBIMY NOPONAMH B NEPHOJ OCaAKOHAKOIVIEHHS B IIPH-
Ope:kHBIX 06sacTsix Mops. MHKPOGHOJOIHYECKOE BOCCTAHOBJIEHHE
cyibdpaToB B norpeGeHHON MOPCKOH Bojme U oOMeHHast amcopbnus
¢ TJUHHCTHIMH mopoxaMu, no MHeuuio H. B. Tareepoil, — siBneHus
pervoHasbHble; 6e3 ONHOTO H3 HHX He obpasoBanach OBl BOLA XJIOD-
KaJbLIHeBOro Tuna. KOHIEHTpHpPOBaHHEe BOABI, II0 aBTOPY, HPOHCXO-
auT 6aarogaps agcopbuun uactun HyO ramHok.

Hpyrue cTOPOHHUKH TeopHH MeTaMop(dusaluy CYHTAIOT IVIyOHH-
Hble Paccosibl OOBIYHBIME MOBEPXHOCTHLIMM BOJaMH IPO(UIBTPOBAB-
IHAMHUCA B NOPUCTOH cpefe u NPHOOGPETIIMMH BHICOKYIO MHHEpAaJiH-
3alHI0 ¥ OCOOBIH XMMHYECKUH COCTaB BCJAEACTBHE Nepepacrpenene-
HHS BOJHOPAaCTBOPHUMBIX COJIell MeXJy NOPOXaMH U NOA3EMHLIMU
BOJaMH IIOCPENCTBOM BHILENAUYMBaHusS H pacTBopeHus. Ho u B 3TOM
ciyyae 6e3 NpHBJAEUYEHHs] peaKUUH KaTHOHHOTO OOMEHa NPOUCXOXK-
JeHHe BOJ XJIOP-KaJbIlUEBOrO THIA IPEACTABJSETCH 3arafouHBbIM.

Mo B. A. Cynuny (1948), xuMuueckufi COCTaB IIOA3EMHBIX BOZ
onpejensercst yCAOBUAMH UX (GOPMHUPOBAHUS B TOH WM HHOH KOHK-
peTHo#l npupoxHofl ob6craHOBKe. B Iyy60KO MOTPYXEHHBIX YacTaX
THIPOTEOJIOTHUECKH 3aKPBITEIX CTPYKTYDP BOJBl XJOP-MarHHeBOro

“THNIA 'Hpeo6pa3yfoT.c9i B ‘BBICOKOMUHEDAJNN30BAHHBIE BOJbI XJA0P-Kaab-

1MeBOr0 TUIA BCJAEIACTBHE TOTO, Y4TO B riyOHHHON 00CTAHOBKE HAYT
mipolecchl MeTaMOp(pHU3alMHU CONEBOrO COCTABa BOLBI W HAKOIJIEHHE
B HHX XJopumoB Kaapuud. ITocaennue HakamnupaiooTes Omaronaps
peakIisM KaTHOHHOTO oOMeHa, KOTOpBe IPOTEKAlOT B CTOPOHY BHI-
TeCHeHHs MOIVIOLUIEHHOTO KaJ/bIHUS [OPOJ HaTpHeM IIOA3eMHBIX BOJ.
Takum 06pasoM, XJIOPHIBL KalbLHA — CHEHUPHIECKHH KOMIOHEHT
O3 MHBIX BOJ, IJ1yOHHHON 00CTaHOBKH.

B TpuauaTeix OAax THAPOTreoJOoraMu YCTaHaBJ'II/IBaeTCﬂ CBSI3b
TIPOUCXOXKJEHHS XMMHUECKOr0 COCTABAa IOA3eMHEIX BOJ C T'€OJIOTH-
YeCKUMH ycaoBHsAMH. ['eosorudeckue hakTOphl BHICTYNAIOT KaK JBH-
yllasi cujia rporeccoB GOpMHPOBAHUS BOL H ONPENENsIOT B KaxK-
JOM KOHKDETHOM CcJydYae HX Xapakrep W cBoeoOpas3Hble YepTHl.
B nanpHefimeM OBLIO 3aMEYEHO, YTO 3Ta NPUYHHHAS 3aBUCHMOCTb
OCJIOKHAETCS HEHUCTBHEM THAPOTEOJOrHIECKUX (PAKTOPOB, [JIABHBHIM
00pasoM [OHHAMHKH IIOJ3€MHBIX BOJ — HHTEHCHBHOCTBIO BOZO0G-
MeHa B TOPHBIX TOPOAAX.

H. C. ITuenuueim (1935) u B. B. Hitunsmaprom (1938) Beemeno
TIOHSATHE O «THJPOreOXHMHUYECKOM [I0Jie», IIOJ KOTOPHIM HOHMMaeTcs
reoJIOTHYEeCKHH KOMIUIEKC IOpOXL, XapaKTepuayiolluics TeueHHEM
B HEM OJIHOPOMHBIX «THAPOTEOXUMHYECKHX NPOHECCOB», MPUBOASIINX
K 06pa3oBaHUIO GJH3KHX THIIOB BOA. ILJig CKIagyaThIX COOPYXKEHH,
TAe CKaajku 006pasyioT II0JOCHl, OOBIYHO BHITSHYTHIE B ONpe/eseH-
HOM HaNpPaBJEHHH, IPHMEHSETCS TEPMHH <«THIPOreOXHMUUECKas]
sona» (A. M. OpuunauroB). H. U. Toncruxun (1938) oGocHoBan
1O UENOMY PSAY TeONOrHUECKHX HpHSHaKOB BLIIeNIeHHe TIPOBHHIHH
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MHHEDAJbHLIX BOJA WJ# FUAPOXHMHUECKUX INPOBHHIUH, B mpemenax
KOTOpHX PpacIpOCTpaHeHbl ONpefeseHHble TPYINBl MHHEPANbHEIX
BoJ. B Tpynax srtoro asropa (1955, 1958, 1959) mosyumio panbmei-
Iee pa3BUTHE VUEHHEe O THUAPOXHMHUECKHX 30HAX aPTE3HAHCKHX
faccefHOB.

K. U. Maxkos Bo Bcex cBoux paGorax (1944, 1946, 1947, 1948)
CHCTEMATHUYECKH IIPOBONHMJI HEI0 B3aWMOCBSI3H MEXKJY I'e0JIOrHue-
ckolt HcTopueil pafioHa W POPMUPOBAHHEM pPA3JUYHBIX THIOB IOJ-
3eMHBIX BOA. ABTOp paspaborajs MeTOR CTPYKTYPHO-THAPOreOsOoTH-
YeCKOro aHaJiM3a, KOTOPHIH OCHOBAH Ha NIETajbHOM aHajuse dauui,
TEOTEKTOHHUECKHX IMPOIECCOB, THAPOAHHAMHUKH M THAPOTEOXHMHM
BOJIOHOCHEIX I'OpH30HTOB. B opurunansHoit cratee (1948) K. M. Ma-
KOB co00llaeT, YyTo HCTOPHUs (OpMHUPOBAHHS IOA3EMHBIX BOJ OIpe-
Jensiercsl TJIaBHEIM 0o6pasoM TpeMsl QakTopaMu: a) QanHaJbHLIME
YCHOBUAMY, ONPERSNAIMIHMY BO3HUKHOBEHHE BOAOBMENIAIOIKX 110~
PO ¥ CHHTeHETHUECKHX IOJ3EMHBIX BOZ; §) B3aUMOBJHIHHUEM BMe-
IIA0UIUX TIOPOJ ¥ BOJH, ONPENENsIOUINM NPOonecch MeTaMmopdusa-
UK BOJBI, oco0oe 3HayeHue IPY 5TOM MOTYT HMETh GHOXUMHYECKHE
npoueccm B) Te0TEKTOHHKOH paiioHa,

H. K. Urnarosuu (1944) mpensious NpOU3BORUTE mnporeono-
ruyeckoe paloOHMpPOBAHHE Ha OCHOBE [BYX I[PHHIHMIIOB: TE0JIOTO-
CTPYKTYPHOTO W THApPOAMHaMuUecKoro. B paspaboraunoil uM cxeMme
(1947) 3onanbHOCTH W YCJAOBHH 06pa3soBaHHsA MOJ3EMHBIX BOJ, QHIY-
PUPVIOT TeOXHMHUECKHE 30HBI (IUIepreHe3a W KarareHesa), CHAPO-
reofHHAMHUUECKHE 30HB (AKTHBHOTO, 3aTPYILHEHHOTO W 3aCTOHHOrO
BOJHOIO PexHUMa) H THApOreoxuMuiueckue 30HE. Cpenu MOCIEIHHX
aBTOp pas3juyaer 30HY AaKTHBHOTO BHILEJAUHBAHUS XJOPDHAOB H
cyabhaToB, B KOTOpoH (OPMHPYIOTCS HIPEHMYIIECTBEHHO HPECHBIE
THApOKapOOHATHBIE BOJABI; 30HY MEJEHHOTO BBIMBIBAHHS H3 TOPOJ,

" COJIEBOIO KOMILIEKca (MOPCKHX, JaryYHHBIX W ApPYTuX ¢auufl), B Ko-

Topoil (OPMUPYIOTCS BOABI NPEHUMYIIECTBEHHO CYJAb(aTHO-XA0PHI-
HEBlE, [1eJI0UHble, TepMaJbHbIe H 30HY aKKYMYJAIUKA Cojiel, MeTaMop-
¢usauun BOJ, TEOXUMHYECKHX H (U3HKO-XHUMHYECKHX IIPOHECCOB
(mudbdyaus, ocMmoc u up.). B nocnenuell 30He dopMHPYIOTCS BBICO-
KOMHHepa n30BaHHBIE XJIOPHIHO-HATPHEBO-KaAbllHeBEIe BOALI U pac-
COJIBI. :

B nacrosniee BpeMsl THAPOTEOAMHAMUUECKHE H I'HJIPOTEOXAMUYE-
CKHe (THIADOXHMMHYECKHE) 30HBI LIMPOKO IPHMEHSITCS B 00/acTH
TUJAPOreoJOTHH ¥ THAPOXHMHE IIPH BCAKOTO poja IeHeTHIECKHX IIO-
crpoennsix. IloHsTHS O THAPOAMHAMHYECKOH H IHJPOXHMHAYECKO
BEPTHKAJBHON 30HAJBHOCTH IOJBEpPLIHCh LajbHeHnieH paspa60TKe
H YTOUHEHHIO.

B paBorax A. WM. Cununa-bekuypuHa mo persoHasibHOH THAPO-
reonorun (1949), a takxke B Apyrux ero tpynax (1958a, 19586,
.1960) 06CTOATENBHO npocJjekeHa posib KojeGaTe/NbHBIX IBUXKEHHHA
B (opmupoBaHWHM NOu3eMHEIX BOX. KoseGaTesnbHble NBUMKEHUS, IO
aBTOPY, H3MEHSIOT I‘I/II[pOILI/IHaMI/I'{eCKI/IH PeXHM U BbISHIBAIOT HApy-
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IIE€HHSA DABHOBECHS MEXJIY TaK HA3bIBAEMBIM <COJEBBIM KOMILIe-
KCOM TOPOA» M KOHTAKTHPYIOIIMM C HHM BOJHBIM PactBopoM. As-
TOp BBbIAENSIET HECKOJbKO Da3HOBUIHOCTEH «COJEBOTO KOMILJIEKCA
nopon» (tepMmun 6u1 npenjioxen A. H. ByHeeBbIM): HOpMaJbHBIH,
MeTaMOp(H30BaHHbIH, BhHIENOUEHHBIH, paspymenHsi. CoraacHo
A. . Cununy-Bexuypuny, coxpaHeHHe BOJL MODEKOTO TeHe3Hca
B TOPOZAax JOYETBEPTHYHOTO BO3pacTa BBHAY HEOLHOKPATHBIX JIBH-
JKEHUH 3eMHON KOpPEL 'BO3MOKHO JHIIb B BecbMa PeXKHX CIydasx.
Taxoi Barnsa BCTpedaeT BO3paxKeHUST CO CTOPOHbI MHOTHX HeC/e-
JoBaTteJsel.

C uenbi0 H3ydUeHHss 3aKOHOMepHoOcTe#l (DOPMHDOBaHHS XHUMHUE-
cKoro cocrasa rpyHToBblx Bojg A. M. Cuiun-Bexuypun BeIIONHMI
PS5O 3KCIEPUMEHTOB, NOKAa3bIBAIOIUX MeXaHH3M 00pa3oBaHuA Das-
JIMYHBIX XMMHUYecKux THIOB Box (1956). PucyeMeiMu aBTOpOM peak-
IUSIMH KAaTHOHHOrO oOO0MeHa MOXHO OOBACHATh HabJiofaeMyro
B apMAHBIX KJIMMATHYECKHX VCJIOBHAX II€CTPOTY XHUMHYECKOTo COo-
CTBA IPYHTOBHIX BOJ.

B crateax M. K. 3aiineBa (1958, 1961) o renesuce mom3eMHEIX
paccoJioB YAAYHO NMPUMeHeH MEeTOJ [aJeorHJpOoreooruueckoro aHa-
ausza. CorsacHo aBTOpPY, NOJ3eMHBIE PacCOJbl CBOHM MPOHCXOXKIeE-
HHeM o6si3anbl NpoleccaM JAaryHHOTO ¥ KOHTUHEHTAJBHOTrO 3acoJe-
HHS, BBI3BABINIUM (GOPMHUPOBAHHE TajiOTeHHBIX (popManuit B yCJAOBHAX
APUIHOTO KauMaTa B MHHYBIIHE IeoJIorHYecKue 3IO0XH. Cessb pac-
TIPOCTPAHEHHOCTH DAaCCOJOB C TPUCYTCTBHEM COJIEHOCHBIX OTJ0XKe-
HUB WINTIOCTPUPYETCS TIPHJAOKEHHOH K OfHOU u3 crareil (1958) cxe-
MaTHYecKoil KapToifi. YNOMSIHYTEIM aBTOPOM TakK:Ke [10KA3aHA POJb
THAPOTEOJIOTHUECKHX CTPYKTYp B (OPMHDOBAHHH NOJL3EMHBIX BOJ
(1959). : .

AHanua reosOroCTpyKTYPHBIX YCJIOBHE MaJIOH3YU€HHBEIX B THIPO-
TEOJIOrHYECKOM OTHOLIEHHH PAHOHOB JAeT H3BECTHYIO OCHOBY JIJIs
TIPOTHOCTHYECKHX BLICKA3BIBAHMH O MecTaxX HAXOXAEHHS I0J3eM-
HBIX BOJ, 06 MX KOJMYECTBE M KauyecTBe. DTOT NPHUHIHMI OB HCIOMb-
soBan ¥. M. AxmencabunniM (1961) mpwu cOCTaBJeHHH KapT Ipo-
THO30B apre3naHcKux OacceidiHoB KasaxcraHa.

B paborax O. A. Anekuna (1948, 1963) paccmarpuBaercs BaHS-
uue Ha (GOpPMHUpOBAHHe COCTaBa IPHUPOAHBIX BOJX TOPHBEIX IIOPOJ,
f10YB, OPTaHW3MOB, KJHMaTa H BOLHOIO pexuMa. Bosnukaroiue
OpY 3TOM [poLecch OH JeJuT Ha ABe rpynnsl. K nepmoit rpymme
OTHOCSITCSE TIPOIECCH B3aHMOAEHCTBHA BOLBI € NOPOAAMH, TIOYBaMHU
W OpraHH3MaMH, B pe3y/bTaTe KOTOPHIX IIPOUCXOIHT HEIOCPeNCT-
BeHHOe oforallleHHE BOJ HOHAMH U MoJsexynaMu. Ko Bropoii rpynme
TIPOLECCOB, KOCBEHHO BJHSIOIIAX HA XUMHUECKHH COCTaB BOXBI, OT-
HocATCS mpouecchl, 00yc/OBJEHHbIE IVIaBHBIM 00pa3oM KJHMaTHye-
CKUMH OCOGEHHOCTSIMH U BOLHBIM PEXHMOM. )

0. A. AnexunbiM cHOpMyNHPOBAHO ONpefeNeHHe TepMHHA <Me-
TaMop(hu3anus», NOL KOTOPHM OH NOHHMAaeT Te H3MEHEHHS XHMHUe-
CKOT0 cocTaBa MPHPOJHBIX BOX, KOTOPEIE NIPOUCXONAT MOM BIUSHUEM
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KPHCTA/IM3aUHd  MHHepanos (BblIajeHue cosiell), KaTHOHHOIO
ob6MeHa u pecyibthaTtuzanuu. B kuure O. A. Anekuna u JI. B. Bpa-
>KHHUKOBOH (1964) nomemiena ryaBa -o (akTopax, (GOpMHPYIOIIUX
HOHHBIN CcTOK. B 3To#l riiaBe mpocTpaHHO TOBOPHTCS O mpoleccax
B3aMMOJEHCTBUA BOL C NOPOJAMH, NOUBAMY, OPTAaHH3MAMH C TOYKH
3pEHHSt BAHSHUS UX HA XUMHUIO IPUPOJLHBIX BOJ.

A. M. OBYMHHHKOB B OJHOH H3 CBOMX paHHHX crarteit (1934)
yKasaJ Ha THAPOTEOJIOTHIecKoe 3HadeHHe IO3HAHWS TeOJOrHYecKHX
CTPYKTYD B palfOHaX pacnpoCcTpaHeHHs MUHEepaJbHLIX BOJA. B crathe,
ony6JAHKOBaHHOH 3HA4YHTeJNbHO no3AHee (1948), sTuM aBTOpPOM MOX-
1epKHBAETCS POJb IEONIOTHUECKHX YCJIOBUH M JHHAMHUKH B (OpMH-
POBAHHH XHMHUECKOTO COCTABA IOA3eMHBIX BOJ. ABTOpP CUHTAET, 4TO
IIPYU pelleHHy Bolpoca (OPMUPOBAaHHUA HEKOTOPHIX THIIOB IIOA3EM-
HBIX BOJ Heo6XOAMMO AONyCKaTb ydYacTHe APEBHHUX BOJ, COXPAHUB-
MHXCS OT NPONIUIBIX TE€OJNOTHUECKHX 3T0X. OH BHIIBUTAET MOJOXKe-
HHE: XUMHYeCKHIl COCTaB NOA3E€MHBIX BOJ OTPaxKaeT TeoJOTHIECKYIO
ucropuio pa#iona. B manwueliniem A. M. OsumunukoB (1948) pas-
BHBAET 9TO IOJNOXKEHHE H MNPUXOLHT K B3aKIOUEHHIO, UTO COCTaB
JIPEBHHX BOJ OTPazkKaeT THAPOTEOJOTHUECKYe VCJIOBHS IPOILIOro
(maneorunporeonoruio). IlaseoruaporeosornyeckoMy aHajiu3y Me-
CTOPOXKJIEHHH MHUHEpPaJbHBEIX BOJ WM I[OCBSIlleHa ClIenuajabHas
craThs (1958a). ’ '

A. M. OBYHHHHKOB BBHIJIEJIsIET TPH OCHOBHBIX I'€HETHUECKHX THUIIA
Box (1948): nHbuABTpAnHOHHEIE — ATMOCHEPHOTO NPOUCKOKIEHU;
celMMEeHTAIlMOHHEBIE — H3MEHEHHbIe JPEBHHUE BOJABI MOPCKHX H 03€p-
HbIX GaccefiHOB; BO3POXKAEHHLIE — BOJB, BHILEASIOIINECS INPH. Ha-
rpPeBaHUH MUHEPAJIOB M T'OPHBIX [OPOX, T. €. Mepexopsiliue W3 CBA-
3aHHOTO COCTOSIHUS B cBoGonHoe. KaxKAblll BhiLe/NeHHBIH THII Xapak-
TepHU3yeTcs ONpPEAENECHHBIMU NPHU3HAKaMH u Koa(dulmeHTaMu.

I'. H. Kamenckuit (1947, 1959) saumcTBOBas U3 00JACTH TEOXH-
MHH JBa TePMHHA: «TeHEeTHUYeCKHe LHKJBI» H «TeHeTHUYECKHe THIBI».
DT TEPMHUHB aBTOP YAAauHO NPUMEHUJ K IOJ3EMHLIM BOAAM, CO-
3/1aB, TaKUM 00pasoM, CBOIO JOBOJILHO CTPOHHYIO CHCTEMY I'eHe3uca
nofseMHbX BoA. OH BBIeNseT TPHU eHEeTHUECKHX HHKJa: HHOUALT-
PaLMOHHBIA WX KOHTHHEHTAJIbHBIE, MOPCKOH HJIM OCafAOYHBIH, MeTa-
Mopduyeckuil uad MarmaTuueckuil. KOHKpeTHOe HpOsIBJieHHE TOrO
WIH HHOTO LIMKJA B ONpeIeNeHHOH reosIoTHYecKod 0B6CTaHOBKe HAeT
TOT WX HHON TeHeTHUYeCcKHWH THIl II0A3eMHBIX BOJL. B mpexpenax, Ha-
npumep, uuduasTpanuonnoro uukna I'. H. Kamenckuii pasnuuaer
TPH TFEHETUYECKHX THNA: TPYHTOBLIE BOAK BEILIENAYMBAHUS, TPYHTO-
Bble BOJXBI KOHTHHEHTAJbHOTO 3aCOJIEHUS M apTe3HaHCKHE BOJBI BEI-
menayuBauusgd. Mol ne 6yneM 37ech OCTAHABJIHBATHCS -HA OMHCAHUH
reHeTuueckoil cucreMn . H. KameHCKOro, mOCKOJNBKY OHa BOLLIa
B yyeGHble mocobusi. Kak yxe ObIO CKa3aHO, IPH BHIACHEHHHW NPO-
HCXOXK/IEHUsS] TOA3EMHBIX BOJ aBTOp IpHBJeKaeT peakuuu l'afinus-
repa, KypuakoBa, KaTHOHHbIH OOMeH, Ipolecchl BHIIeNauHBaAHHUSA,
HCIIaDEHHS U TpoYee.
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B kuure K. B. PunartoBa (1956) umeerca riaBa, B KOTOpPOE
KPaTKO pacCcMaTpHBAalOTCSd OCHOBHBIE (akTophl (POPpMHUPOBAHHS XH-
MHUYECKOTO COCTaBa IIOJ3e€MHEIX BOj IIaTPOPMEHHBIX HehpeccHH.
ABTOp BHIAEJsET ABe IPyNmel (aKTOPOB B 3aBUCHMOCTH OT «(OPMBL
TIPUJIOKEHNUsS JaHHOro (aKTopa K CHUCTEMe IOA3EMHOTO pPAacTBopa»
u or «dopMbl BO3heHcTBUA JaHHoro ¢daxropa Ha 3Ty CHCTEMY»
(ctp. 99). K nepBoit rpynne HakTOpoB OH OTHOCHT TeOJOTHYECKHH,.
KJHMaTHYeCKHH, THAPOAMHAMHYeCKUH, OHOreHHBIH, HMCKYCCTBEHHMIH,
Fa30BbIH, QUSHKO-XUMHYeCKHH (PaxrTopbl. OHU SABIAITCH BHEIIHHMH
[I0 OTHOIIEHHI0 K CHCTeMe IIOL3eMHOI'0 pacTBopa ¢akropamu. Bo
BTOpyI0 rpymnny nonanaiorT Gdakrtopel (usuvecKHe (TeMIeparypa,
LaBJeHHe, KOHUeHTpanusd, Auddysus), rpaBUTALHOHHEIA, BpeMs W
IPOCTPAHCTBO.

ITo aBTopy, BHelHHe (AKTOPHl SBJSIOTCS INEepPeMEHHO-BpeMeH-
HBIMH TIO CHJIeé W HAIpPaBJEHMIO, BHYTPEHHUE Ke — MOCTOSIHHO IeH-
creyomwnmd.  Oco6oe 3HaueHHe [PUAAETCA TPaBUTALHOHHOMY
¢bakropy, KOTOpEIH B OTJIHUHE OT BCeX APYrux (akrTopos, Iepeuyuc-
JIGHHBIX BbIHIE, KPOME MOCTOSHCTBA CBOEro BO3JelCTBHA, XapaKTepu-
3yeTcs ellle IOCTOSIHCTBOM HANPABJEHUS K UEHTPY 3eMyu (OPUTS-
JKEHHe). A

E. A. Bapc (1958) B craThe O THAPOXUMHYIECKHX HCCAETOBAHUSX:
npu moucKax HedTH paccMaTpuBaeT KAMMAaTHYECKMH, reoMopdoo-
rHYeCKHH, TEKTOHWYECKHH, JHTOJOTHYECKHH, T'HAPOreoJOrHYecKuit
($aKTOPsl C TOUKH 3DEHHs BJHSHUS HX Ha XUMHUECKUH COCTAB TOX-
3eMHEIX BOJA. [lepeuncnenHrie (Qakropbl, O MHEHHIO aBTOPA,
IOJI3KHEl GbITh TOJIOXKEHHE B OCHOBY MHTEpIPETALHH NaHHBIX THIPO-
' XUMAYeCKOH CHEMKH. |

A. A. Kapues (1960) yxasan Ha BaxKHoe 3HAUeHHe TAJEOTHLDPO-
reosIorM4ecKuX HCCACNLOBAHUHA IJIS BLISICHEHHS BONPOCOB 00pa3oBa-
HYSE MECTOPOMKAEHUU IOJE3HBIX HCKOIaeMbIX, B KauecTBe THAPOXH-
MHYeCKHX NOKa3aTesel TeHe3Hca M HCTOPHM IIOJ3eMHBIX BOJX OH
npeasaraeT MCIoab30BaTb HEKOTOPEIE KO3(DGHIHEHTH, XapaKTepH-
3yloune KOJNHueCTBEHHble COOTHOMIEHHSI MeXAY PasiUYHBIME KOMIIO-
HEeHTaMH COCTaBa BOJ: HATPUH-XJIOPHBIH, XJ0Op-6pOMHEIH, Tenuit-ap-
TOHOBBIH KO3(@HLUHEHTE, a TaK:Ke H30TONHBIA cocTas BOA. K uncay
LPYTHX NapaMeTpPoB, CIOCOOCTBYIOLIHX BBLISICHEHHIO HCTOPHHM IIOJ-
seMHBIX BoZA, A. A. Kapuep oTHOCHT: BOJHODPaCTBOpHUMEIE KOMILIe-
KCBI, COBPEMEHHYIO IUHAMHUKY [I0J3€MHBIX BOJ, [aJeOTEKTOHHYECKHE,
naneoreorpaduyeckue, NajieoreoJlOrHyeckKHe KapThl H JpyrHe HaH-
HBLE. »
I1. A. Kpiokor (1960) B KoMn/eKce TpoLEcCOB, GOPMHPYIOIHUX
cocTaB TOM3eMHBIX BOJ, BbIEJsieT TPH OCHOBHBIE Tpynmel: 1) Tuz-
pPOAMHAMHYECKUE IIPOILleCCH — llepeMellleHie HOA3eMHBIX BOJ IJaB-
HBIM 00pasom TIOJ BJIMSIHHEM TPAaBUTAUHOHHBLIX H TEKTOHHYECKHX
CHJI, 2) XUMHYECKHe NPOLECCH — T. €. XMMHUecKHe (1 OHOXHMHUYE-
CKUe) Mpolecchl, IPOTeKarolllye Kak B caMOH BOJe, TaK U NpU B3aHu-
MOnefiCTBUY MeX 1y BOHOH ¥ MuHepaJaMH BMEWIAIOLIUX [OPOX; UM
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fPUHAMJIEKUT . I1aBHAA DPOJb B (DOPMUDOBAHHH H H3MEHEHHH CO-
cTaBa BOJ; 3) KOJJIOMAHO-XMMHYECKHE IIOBEPXHOCTHBIE IIPOLECCH,
K KOTODBIM OTHOCATCS, € ONHOH CTOPOHBI, TpOuecchl CBS3bLIBAHHS
BOJBI, U C IpYyroil — mpoueccsl 06MeHHOH afcopBuui HOHOB, IPUBO-
JAIINe K U3MEHEHHUIO cOCTaBa PacTBOPOB. .

B. A. IlpuknoHckuii (1958) mnojuepruBaeT BaxKHOe 3HAUEHHE
IKCNEPUMEHTANbHEIX MCCIEJOBAHHI NPU BBIACHEHHH . 3AKOHOMEPHO-
crefl GopMHPOBaHHs MOJ3eMHBIX BoA. IIpn nmoMoinu 3KCnepuMEHTOR
MOJKHO OUpPeJeNTuTh pPOJb OTHeNbHBIX (DAKTOPOB B GOPMHPOBAHHH
CcOCTaBa BOJ M HaTbh WX TIPUMEPHYIO KOJHYECTBEHHYIO OUEHKY. AB-
TOp YKasHBaeT Ha HEOOGXOMHMOCTh SMIMPHYECKOTO HM3YUeHHs Au(-
{Y3UOHHBIX ¥ OCMOTHUECKUX SIBJAEHUH B TJIMHHACTHIX 110POAAX, HUIBLT-
pauuonHoro sdgexkra KOpPKUHCKOrO, IPONECCOB TPABHTAIHOHHOIO
¥ TEKTOHUYECKOr0 YIUIOTHEHHs TJIMH, a TakKme MUHepasoobpaszoBa-
HU4.

M. C. Typesuuy (1958, 1961) paccmorpen daxrophl GHOTeHHOH
MeTaMOp(U3alMH NOX3EMHBIX BOJ, KOTOpas 3akjIYaercs B H3Me-
HEHUH HMOHHOTO W Tra30oBOr0 COCTaBa B pe3yJbTaTe AEATEIBHOCTH
MHKpoOpraHusmos. Ilo MHEHHIO YIMOMSHYTOrO aBTOPa, HOYTH BCE
T0JI3eMHBIE BOAbI OHOCGEPH! B TOH WM HHOH CTEINEHH W HA PasHBIX
9TaNax CBOEH TEONOTHUECKOH HCTODUU IpeTeplenu OHOTeHHOe u3Me-
HeHHe XHUMHYECKOro COCTaBa.

.B mocnenHee BpeMs ycuausg THAPOTEOJOroB B objacTd Hedra-
HOM THAPOTEOJIOTHH COCPENOTOUCHBl HA BEISICHEHWH POJIM TEOCTaTH-
YECKOro AABJEHHS B (QOPMHUPOBAHUH TION3EMHBIX BOJ, MOCKOJABKY OT
3TOro (hakKTopa 3aBHCHUT DEXUM HeTIHBIX BOJ H BJHSHHE HX HA
o0pasoBaHre U coxpaHeHHe HedTAHBX 3andexell. C reocTaTHYeCKUM
JaBJIcHMEM CBsf3aHbl HabJslogaeMble MecTaM{ aHOMaJjibHO BBICOKHE
[IIACTOBble JABJEHHs. YKasanHof mnpobseMe IIOCBSILIEHB! CTAThH
B. @. Jlunenxoro, 0. B. Myxuna, H. B. Baccoesuua, 'A. E. Xoxus-
xoBa, b. M. SIkoBsieBa u APyrux aBTOPOB.

B wuedTsiHOH rHmporeosoruy BO3HHK/JIO HOBOE Mpe/cTaBJeHHE
O «CEeJMMEHTAlMOHHBIX HATIODHBIX CHUCTEMAax», XapaKTePH3YIOILUXCS
CBOMM OCOOBIM I'MJIDOJHHAMHUECKHM U THAPOXMMHUECKHM PEXUMOM,
COBEPINEHHO OTJAHUHLIM OT WH(QUILTPAUMOHHBEIX HAIOPHBIX CHCTEM.
B cenuMeHTalHOBHON HANOPHOH CHCTeMe BOJNA IOCTyHNaeT He H3 006-
JIACTH TUTaHUst B OGHLIYHOM CMBICJIE 3TOTO CJOBA, a4 H3 YIJIOTHHIO-
IHXCS IVIMHUCTBIX TOPOJ MOJ BO3JLEHCTBHEM MeXaHUYECKOro JaBje-
HUs BhIOIEJNEXKANIUX TOJIL. DTa KOHHENUUS HMEeT HCKJIIUHTEJbHOE
3HaYeHHEe [JIsi NOHUMaHMs 0o0pasoBaHHS CEeIMMEHTALHOHHBIX BOZ
MOPCKOTO TeHe3uca H YCJIOBHH COXpPAaHHOCTH HX B HeJpax 3eMJIH.

Hast ycTaHOBJAEHHs TOH POJIH, KaKyIO- HIPAIOT OTKHMaeMble H3
TJIMHUCTHIX TOJIII[ PACTBOPHI B (POPMHPOBAHHH BOJOHOCHBIX TOPHU30H-
TOB, P’HIPOTE0JOTaMH H. PHAPOXMMHUKAMHU OBLJIH IPOU3BELEHBl SKCIe-
pUMEHTaJbHEIE HMCCIENOBAHMA IO OTKUMAHHIO IOPOBHIX PAacTBOPOB
us raud wiu ropusix pacrsopor (I1. A. Kpiokos, B. . JlomTansze,
A. K. ba6unen, A. H. Kosun, JI. M. Homukoc u gp.). Pesyapratsl
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" 9THX SKCIIEpHMEHTOB HarJafgHO MOKasanH, 4YTO IpPH YIVIOTHEHHH"
TJIMH BELIENSIETCS OTPOMHOe KoJndyecTBO BOAB. CJjiefoBaTelbHO, B
COOTBETCTBYIOIIUX YCJAOBHSAX MOPOBhIE DPACTBOPH MOLYT SBJSATHCS
BenymuM ¢dakropom (HOpPMHUPOBAHHS 3a11aCOB U XHMHYECKOTO CO-
CcTaBa NOJ3eMHBIX BOA. HekoTopble THNEI TVIYGUHHBIX PaccoJIOB, IO-
BHIHMOMY, TPEACTABASAIOT COGOH OTXKATHE W3 TOPHBIX IOPOJ, Teo-
CTaTHUECKHM JABJEHHEM DACTBOPEHIL.

Hauunag ¢ 1946 r. aBTop JaHHOIH KHHTH B CBOMX CTaThiX H MO-
norpadusix 3aTparuBasj BOIPOCH IIPOUCXOXKAEHHS HOHHO-COJNIEBOTO
cocTaBa IIOBEPXHOCTHBIX M TOJA3eMHbIXx BoA. Ilpuuwna pasuooGpa-
3Hs1 XMMHUYECKOT'0 COCTaBa PAaCCOJIOB COJISTHBIX 03ep MM Gbljia 00bsic-
HeHa DA3IMYUSAMU B YCJAOBHSX IUTAHUS M MPUPOAHOH 06CTAHOBKH
MecTOHaXoxaeHHs o3ep. Ilpu uccilenoBaHHH NOA3EMHBIX BOJ, 30HBI
BLIBETPHBAHHUSl H3BEpKeHHBIX nNopon lLlenrpansuoro Kasaxcrana
aBTOPY YAANOCh TNOAMETHTb 3aBHCHMOCTb KATHOHHOTO COCTaBa BOJ,
OT MHHEDaNOrHUeCKHX OCOGEHHOCTEH BOJOBMEILAIOHINX IOPOJA
(1956, 1959, 1960, 1962).

Coemectro c 1. B. T'opheeBeiM aBTOp NpHHIEN K 3aK/IIOUEHHUIO,
4TO BBICOKAS MUHEpaJjn3auusi TPYHTOBLIX BOX 3ananuoi yacra [lpu-
KaCHUHCKOH HU3MEHHOCTH OOBACHAETCH HE TOJNbKO KOHTHHEHTAaNb-
HbIM COJIeHaKoIJeHweM, Kak mosnaran paHee [. H. KaMenckuii,
a raBHEIM 06pa3oM MODPCKMMH TpaHcrpeccusaMu (1962 6). ,

B crathax aBTOpa IpeAJsaraeMoil KHHTH JaH TAKXKe KPUTHYe-
ckufi pasGop Teopun MeraMmopdusanuu (1962a), runoressl mogzeM-
Horo ucrmapenus (1961) u HEKOTOPBIX EPYrHX KOHLENIMEH IpOHC-
XOXKJEHUs TOA3EMHBEIX XJOPHIHO-KaJbLHeBHX paccosoB (19606,
1963a, 19636). Cam e aBTOpD, NIPHAEPXKHBASCH THIOTE3B INoOrpe-
GeHHBIX HJIH 3aXOPOHEHHEIX BOJ, B OTJIHUHE OT ADYTHX €€ CTOPOHHHU-
KOB, HE pacCMaTpHBAaeT XJOPHIHBIE KaJbIHEBHIE PacCOJE KaK Mpo-
LYKT MeraMop(pu3alud MOPCKHUX BOJ COBPEMEHHOIO COCTABA HJR
KaKHX-J1u60 APYruX BOJX MOBEPXHOCTHOrO mpoucxoxieHusd. OH mona-
raer, yTo rayGuHHblE PACCOJBl YKa3aHHOTO COCTaRa, XOTS M HE TOXK-
JIECTBEHHBl BOJAAM APEBHUX MoOpeH, HO B GOJBHIMHCTBE C/AydaeR HO-
CcAT YHACJeJOBAHHBIH XapakTep, T. € B TOH MU HHOH CTeNeHH
OTpaXKaloT COCTaB APEBHUX MODPCKUX Gaccelinor (1962a).

Ilocnennve Hamm paboOTH NOCBSIIIEHLI BEISCHEHHIO POJIH €CTECT-
BEHHBIX (hakTOpoB £~ QOPMHUPOBAHUM XUMHUYECKOLO COCTABA NOA3EM-
HbIX BOL: KaTHOHHOTO o6MeHa (1963), mnuTosnoro-muzepasoruye-
CKOTO cocTaBa TopHbIX 1nopox -(1964a), MuHepanmooGpas3oBaHHS
(19646), ruapommnamugu (1964n), ousuxo-xumuueckux (1965a),
tusuro-reorpaduueckux (19656). Brina BrIckasaHna cBOSt TOUKA 3pe-
HHS Ha IPOUCX0XAEHHE HEKOTOPBIX BePTHKAJbHEIX MHIPOXAMUAUYECKUX
zon (1963, 1964).



TF'masa II

O XHMHYECKOH KJIACCHPUKAUHWHU NMOAZEMHBIX BOI.

PASIAEJIEHHE ®AKTOPOB HA TPYNIlbl

B kuure ucrnonszoBana Kiuccupukamus O. A. Aznekuna, Ita
KjiaccH(UKalusa [pocTa, Jerko 3anoMHHaeMa M YHAuHO covyeTaer
JBa INPHHLHIA XUMHYECKOro Kjaccu(pHIUPOBaHUSA NPUPOJHEIX BOJ.
ITo mpeoGsnamamIuuM HOHAM BOJbL [EJNSTCS HA KJAACCHl M TPYILIBL,
a 1O COOTHOILIEHHAM MeXAy HOHAMH — Ha THIbl. THIBI BOJ II03BO-
JISIFOT CYJAHMTh O I€HEe3HCe BOJbI, ee XMMHUYECKHX CBOHCTBAX M Kauyect-
Bax. OnHako naHHAs Kaaccupuxanus Gosee rogHa Ajs CHCTeMATH-
3aIuy IOBEPXHOCTHEIX BoI. M3 ciepsl BHuMaHNg ee aBTOpa BHIIAJ
OUEHb BAaXKHBIH THII NOA3E€MHBIX BOA, HazBauubii B. A. CyauzbiM
XJIOPUAHO-KaAbUMeBEIM. UYUTo6m  npucnocoburh KiaaccuPrKanuio
0. A. AnexuHa K IOJ3eMHBIM BOZaM 0e3 HapyUieHHs ee HEJIbHOCTH,
Mel npeagoxunn Tun Il paspennTts Ha ABa caMOCTOATENBHBIX THIA
ITIa u I116. [Tocne takoro nenenus: tunsl O. A, Anexuna OynyT co-
‘BepuleHHo uaedTHuHel THnaMm B. A. Cynuna. BaxHo nogdepkHyTh,
UTO TH JKe caMble THOE, HO IIOX APYTHMH HaWMEHOBaHMAMH, Qury-
PHUPYIOT B Knaccutbuxaunn npeanoxennoit M. I'. Bansamxko euge B
1935 r. fnd cucTeMaTH3aLUH PACCOJIOB COJISIHEIX 03€eD. ;

B knaccudpuxanun M. I'. Bajsmiko Knaccop u rpymnnm HeT, a Bce
Paccosbl IeNSITCS HA TPH THNA: KapOOHATHHIH, CYJb(AaTHBINA H XJO-
punHbl. Belnenenne THIOB NPOM3BOJXHTCS 110 MPHCYTCTBHIO B pac-
cojlax XapakrtepHHX cosedl. Tax, kap6oHaTHEH (COZOBBEIH) THN OT-
Jinyaercs npucytersieM B paccose NaHCOj;, xaopunHeiit T4n — Xm10-
punoB xanabuus. CyabdarTHH TUI B 3aBHCHMOCTH OT HaJHUUsA B
paccone Na,SO; uau MgCl, M. I'. Baasmxo paspensier Ha aBa
TOATUIA: CYAb(PATHO-HATPHEBLIH ¥ XJOPHAHO-MarHueBulfl. B mau-
HOH KiacCuBUKALUKH THIPOXMMUUYECKHE THILl 30T BO3MOXKHOCTh
TIPENCKA3BIBATD nporHos 0 CoCTaBe BBINAJAIONINX H3 PaCCOJOB CO-
Jiel.

ComocraBnsig Telleph THIB BOJA MO PasHbIM KiaaccuUKaIHsIM,
MBI [IOJIyUaeM IOJIHOe copnafenue (tadJ. 1).
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'Taénn‘ua 1

ConocraBlieHHe THNOB BOJA IO Pa3HbIM KAACCH(UKAHUIM

M. T, Baasumko (1935) .

B. A. Cyaun (1946)

O. A. Anexun (1946)

Kap6ouatuniit

noxTHI »NagSOy
CyabhaTtHbl <
noxtan *MgCly

Xnopunuslf

I'ugpoxapOoHaTHO-HAT-
pHEBHII

CyabaTHO-HaTPHEBEIH

XJOpUAHO-MarHHEeBEIH

XNIOPHAHO-KaJbIHEBHIH

Tun nepsstii (I)
Tun sropoit (II)

Tun Tpu «a» (Illa)
Tun tpu «6» (1116)

Takum o6pasoM, Tpum KPYIHBIX HCCIeLoBaTessi, paboTaloluX.
B PasAHUHBIX OOJACTSX THAPOXHMHM, HE3aBHCHMO JAPYr OT ApYyTa
NPUILIK K ONHOMY M TOMY K€ BBIBOAY. DTO TOBOPHT B I0Jb3Y TOTO,
4TO THAPOXHMUYECKHE THHBI He aGCTpakKuusd, a CYHIeCTBYIOT B IIPH-
poze KaK 00beKTHBHAS PeabHOCTD.

Kak usBectro, Tpetnii Tun knaccudukanuu O. A. AjekuHa yIOB-
gerBopsier cootdoiuenuio Cl'>Na'. CaegoBarensso, tun 1116 6yaer
xapakrepusoBatsesi coorHomenuneM Cl'>Na'-+Mg-, a rtun Illa
Cl'<Na'+Mg"~. Pasgenenne TpeTbero THIA Ha [ABa 3HAYHUTEJIbHO
pacuiupsier obJjacTtb upuMenenns kKnaccudukamuu O. A. AnexuHa.
OHa cTaHOBHUTCS NPUIOAHOH ANS He(PTSHLIX BOJ, O3€PHHIX U IOA-
3eMHBIX paccosioB. KoHeuno, manHas kjgaccudukaunus He sIBAFETCT
yauBepcanbnoli. Ona, HampuMep, He Bcerja npUMeHHMa K BecbMa
npecuslM (yJbTpamnpecHnM) BojaM ¢ MuHepaausanueir no 20—
50 Mr/s, B KOTOPHIX NpeBAJUPYIOIUMHI MOTYT OBITH HOHBl KpeMHe-

BOHA KHCJOTHI.

Besikne cymlectBeHHble H3MEHEHHS B COOTHOHICHUSX MEXKAY *
HOHAMH 3HAMEHYIOT IOsIBJeHye HOBOTO KayecTBa H, CJAELOBaTebHO,
MOTYT CAYXHTb OCHOBAaHHEM JJsl BhIIeJEHHS HOBOIO THIA. Takue
conu, kagk CaSO, u MgSQ,, npuraioT BOLaM crnenuduyecKue 0CO-
6ennocTd. B HeomyGavkoBaHHBIX Kinaccupuranusx A. I'. Beprmana
u H. C. Pasnununa BbjeseHo IIecTb I'HAPOXHMHUYECKHX THIOB.

O6menunss SKBHBaJeHTHbIE KOJMUECTBA KATHOHOB M aHHOHOB IO
meTony DpeseHuyca, MBI NOJYIUM cOJieBO# coctaB Boanl. Koreuro, ™
nofo6uoe KOMOHMHHPOBaHHE $IBJASETCH <«THIIOTETHYECKHM», TaK Kak
B pacTBOpax INPHUCYTCTBYIOT HPEUMYLIECTBEHHO WOHBHL, a HE COJH.
OpjHaKo /sl BBISICHEHHS IeHe3uca BOJ U JJAd IPaKTHUECKUX LeJel
HHTepTpeTal sl THIPOXUMHUYECKUX JAHHBIX CTPOHTCS HAMH NpPeuMy-
IIeCTBEHHO Ha TpeAcTaBjeHHMH o6 ux cojeBoM cocrase. Cojepas
(¢opMa TO3BOJISET COCTABUThL IPEINBAPUTENbHOE CYXKJIEHHEe O BKYCO-
BBIX KAUeCTBaX BOJHI, 00 ee MPPHTANMOHHBIX, TeXHHYECKUX H OHOJO-
ruueckux cBofictBax. M -.B mameli pa6oTe MHOrZA. HCMNOAL3YETCH CO-
JieBas (opMa BLIpaKEHHS Pe3yAbTATOB aHaAH3a BOJ.
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B ruapoxumudeckofi HOMeHKJaType Hab/amogaercs pasHOGOH.

: Onna u ta xe BOoa pasHbIMHU HCCJACNOBATENSIMH HA3BIBAETCS IIO-

pasHomy. Ilpm cocraBieHHH XHMHYeCKOrO HasBaHus BOJB He06XO-
JuMO CcOOJMIONaTh JeMEHTAPHBIE IPAaBUIa PYCCKOrO A3bIKA, COIIACHO -
KOTOPBIM. OCHOBHOE NIpHJIaraTe/]bHOe NMUIIeTCd MOJAHOCThIO, a IIpHJIa-
ratejqbHOE, YKasblBaloLlee HA BTOPOCTENEHHOE CBOACTBO IpeaMeTa,
nuitercs cokpauenno (M. K. 3afines, 1961). Ecau B XMMHYECKOM
cocTaBe NpeobnagarT aHHOHBl XJAOPUAHBIE U cyAb(paTHHIH, NpUIeM

; cyapbargoro 6osblle, YeM XJOPHIHOIO, TO BOAY CJeNyeT HA3LIBATh
. XJOPULHO-CYIb(PATHOH, a HE CYJIb(paTHO-XIOPHLHOH.

Ilox ¢axTopamu (opMHPOBAHHS XMUMHUYECKOI'O COCTABA TPHPOJI-
HBIX BOJ IOHHMAIOT ABHXKYIIME CHIBl (HpHUMHBI), 06yCaAOBJIUBAIO-
uiyge TeyeHHe pasHooOpasHBIX MPOLECCOB, KOTOPHIe BEIBBIBAIOT H3Me-
HeHue MHHepanu3anyu u XHMHuecKoro coctara Boj, Cpenm dakro-

POB palUOHAJBHO PasjMYaTh IJaBHHe (BeoyliHe) K BTOPOCTENeH-

Hble, 4 Takke TpAMble u KOCBeHHLbIe, [IpsgMBIMy Ha3BBAIOTCA TaKHe,
KOTOpble HENOCPEACTBEHHO BJMSAIOT Ha COCTaB BOABI, K KOCBEHHBIM
OTHOCATCH Te (DaKTOphl, KOTOphE JEHCTBYIOT ONOCPEeNCTBOBAHHO,
T. €. Uepe3 MOoCPeAcTBO NpAMBEIX (haxTopos. HampuMep, TeKTOHHUe-
CKHe JIBHXKEHHS SABJSAIOTCH KOCBEHHBIM (PaKTOPOM, TaK KaK IOJ HX
BO3JEHCTBHEM H3 BOMOYIOPHBLIX I'VJIMH MOMKET BbIXKHMAaTbcs BOAA H,
MOCTyNas B BOAOHOCHBIII TOPH30HT, H3MEHATh B HEM XHMHIECKHIH
cocTaB Boa. lopHble mopoabl — npsaMoli ¢akTop; pacTBOPSASCh, OHH
HEenocpeACTBEHHO 060orainalT NPUPOAHYI0 BOLY HOHAMM M -MOJEKY-
JIaMH.

ITo xapakTepy cBoero BO37elcTBUS (axTOpbl (QOPMHPOBAHHSA
XHMHYECKOTO COCTABa ION3EMHBIX BOJ MOXKHO pPa3lejuThb Ha CJe-
Lyiouge rpyiisl: (U3uKo-reorpadudecKue, reoorHieckue, TUAPO-
reojloruueckue; GU3NKO-XHMHUECKHe, (PH3NuecKHe, OHOJOrHYECKHe U
HCKyccTBeHHBle PakToprl. OYeBHAHO, 3TH XKe (PAKTOPH, HO [O-APY-
romy, GDOpMHPYIOT COCTaB IIOBEPXHOCTHBIX BoA. B ciexyroomux raa-
Bax H3JIOKEHO ONHCAHHe IMepevuncyaeHHbX rpynn ¢akTopos opmu-
pPOBaHMs XHMHYECKOTO COCTaBa IOA3EMHBIX BOJ, 32 HCKJIIOUCHHEM
MCKYCCTBEHHBIX (DAKTOpPOB, KOTOpble BBHAY CBOeH CHenH(pHIHOCTH
3aCNYKUBAIOT CNEIHaAbHOr0 PacCMOTpPEeHUs.



I'masa III
SPUIUKO-TEOTPA®PUUYECKUE ®AKTOPbI

ey,

K sro#t rpynne dakropoB oTHOcsTCA penbed, ruaporpadudeckas

ceTh, KJIMMAT, NPONECCHl BBLIBETPMBAHHMSA, IOUBEHHBIH IIOKPOB H pa-

crurenbHOCTh. llocnenuun#t dakTop NpUHAANEKHUT TaKXKe K CpyIIe
6uosorudeckux (BakToOpoB M paccMaTpuBaercs B riaBe VIIIL

PEJIbE®

_Pensed sBiseTcst KOCBEHHBIM PakTOpoM GOPMHUPOBAHUS COCTABA
BOL. (. On"0Ka3EIBaeT BAUSHHE HaA YCAOBHA BOMOOGMEHA, & OT NOCHe]-
HHAX 34BHCAT MHHEPAJH3ALUsA 1 XUMUYECKHI COCTaB IPUPOJHBIX BOL. .
Crenenb pacuJeHeHHOCTH peybeda onpenéenser pasMephbl MoBepXHO-
CTHOTO CTOKa ¥ APEHHPOBAHHOCTb NOA3EMHHIX BOX. UeM pacuieHeH-
Hee penbed, TeM HHTEHCHBHee BOJLOOOMEH u TeM GoJsee 6/iaronpHsT-
HEBIE YCJIOBHS CO3JatoTcsd AJs (POPMHUPOBAHHS IPECHHX BOJ.

Ponp paccmartpuBaeMoro -(axkTopa Gosee UYETKO BEICTYHaeT B
FOpHHIX pajiloHaX, TA€ pacu/jeHeHHH penabed co3naer OTAEAbHBIE
oporpauuecKue eIMHHLIE C CAMOCTOSITEbHEIM BOJZHBIM pPEXHMOM,
B KOTODHIX MOKHO YJIOBHTH TECHYIO CBSI3b XMMHH BOJ C COCTaBOM
1nopof. B nomoGHEIX yCa0BHSAX Aaet Xopolluil 3¢deKT npuMeHeHHE
THIDOXUMHUYECKUX KPHTEPHEB IIPU IOHCKAX DPYLHBIX MeCcTOpoXkKIe-
Huil. [IpH cuibHO pacu/eHeHHOM peJibede Gojee BepOSITHO PACIONO-
JKEHHE PYAHBIX TeJ BOJM3H IIOBEPXHOCTH W MHTEHCHBHEE HIET OKHC-
JICHHE TeX HJIU HHBIX YYacTKOB 3THX TeJ. 3HAUHTEJNBHYIO POJb INpH
5TOM HrpaeT 3KCIO3HLHS CKJIOHOB, IIOCKOJBKY Ha IOKHBIX CKJIOHAX
[IpOLiecCHl XHMHUECKOTO BBIBETPUBAHUS NMPOTEKAIOT 00Jee YCHIEHHO.

B pafioHax ¢ cunbHO pacujieHeHHBIM penbedoM, TAe YPOBEHb
IPYHTOBEIX 'BOJ 3ajieraeT Ha 3HAYHUTENbHOH ryyOnHe, aMIIUTYRA KO-
neGaHusd MUHEDaJIH3aLMH TPYHTOBLIX BOJN MeHbIle, UYeM B cjaabo
pacuJeHeHHBIX paiioHaX, X0 NpPOSBJIAIOTCH STH KoaeGaHus Gosee
pesro, 4to obbsacHAeTCH OoJbllel AHHAMHYHOCTBHIO BOI 1O CpaBHe-

HHIO ¢ BOJaMHu ¢n1ab0 npeHUpOBaHHBIX paklioHoB (A. A. KonomssH-
1es ¢ coapropamu, 1963).
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Ha paBHUHHEIX NpOCTpaHCTBAX, a TaKkKe B YCAOBHAX MeAK0OOy-
TPUCTOro pesnbeda OoTiMedaeTcss NeCTPOTa MHUHEPaJH3aLUH ¥ COCTaBa
TpyHTOBHIX BoA. CylilecTBeHHOe 3HAUEHHe HMMeEIOT 3/(eCh TaKue 3Jje-
MEHTHl penbeda, KakK JHMAaHbI, CTeNHBE GJI01A, CTapH4HBE JI0XK-
Ounel U Ap. K ene yjoBUMBIM Ha (OHe POBHOH NMOBEPXHOCTH CTEIl-
HBIM 3amajyHaM, KakK H3BECTHO, MPUYPOUEHBl JHH3H IPECcHLIX  BOJ,
OKDY2KE€HHBIX W IIOACTHJAaeMBIX CHH3Y COJIEHBIMH Bojamu, B obaa-
CTX C APUAHBIM KJAHMaTOM pesbed BEICTYI&ET B KauecTBe OXLHOIO
U3 BeLYyUHX (PaxkTopoB PopMHUDPOBAHUSA NPUPOAHKEIX BoA. Ecium Gec-
CTOYHAs KOTJIOBHHA coBUpaeT MOBEPXHOCTHBIH CTOK K OXHOBPEMEHHO
JIpEHUPYET NOJ3eMHBIE BOABI (SBJIAETCS MECTOM HX PasrpyskHd), TO
BCJIEJICTBHE BBICOKOH HCIMapsieMOCTH B KOTJNOBHHe oOpasyercsi CoJsi-
HOe WJH caMocalouroe o3epo. Ecau. mHO 6ecCTOYHON KOTJIOBHHEL
JIEJKHT BbIIIE YPOBHS I'PYHTOBEIX BOJ M B TO JKe BPEMsi OHa aKKyMYy-
JINPYET NOBEPXHOCTHBIE BOJEI, TO NMpH JOCTATOYHOH IPOHUIAEMOCTH
OpoJ, ClaramiNiX ee KHO, KOTJIOBHHA MOXKeT SABHTHCS. «00/1aCThIO
NHTAHUA» TPYHTOBBIX BOJ H TOA €e MQHOM chopMHpyeTcs JHH34
fipecHBIX wWiH- cosoHoBathX Box. Ilo I1. B. I'opmeeBy (1959), Hau-
6osee GaaronpuATHEIME (opMaMu pesabeda st 06pa3oBaHHS JHH3
IPECHLIX ¥ COJIOHOBATHIX BOJ SBJIAIOTCS HEOGOJbIIME IO TWIOILAAH,
HO riy0oKHe KOTJIOBHHBI, 06/afaloniiHe BOLOCOOPaMH 3HAUUTEIbHBIX
Pa3MEpPOB.

TaxuM obpasoM, 151 BHISICHEHHS BJMSHHS penbeda Ha THLDO-
XHMHIO HaJO YUYHWTHIBATh U I'€OJIOTHUECKOe cTpoeHHe GopM penbeda,
T. €. pelars 3ToT Bonpoc Ha 6asze reoMopdosorHIecKoro aHanusa.

B pafionax, mOKpBHIBABLIHXCS B HEZAJE€KOM IIPONLJIOM MOPCKHMH
BoxaMu, GyHkuuu peabeda CBOAATCS K IepepacHpefieseHHI0 cojiell
HOPOBBEIX PACTBOPOB, KOTOpBbl€ COXPaHHJHCH HOCJE yXola MOps B
nopojax, caaraliiux st pafion. Ha mnepepacnpenernenue coseid
OKa3BIBAET BJAUSHHE HE TOJLKO MaKpo- W Me3opeabed, HO U MHUKPO-
pesbed. Tax nosoxurensHele GOpMbl penbeda ABISIOTCI MeCTaMH
pPAaCCOJIeHHs, a OTPHIaTebHBEIE — 3aCOJIEHUA, IPHUEM 3TH SIBJACHUA
COTIPOBOXJAIOTCS KATHOHHEIM OOMEHOM M CMeEIIeHHEM BOL Pa3Horo

‘.cocrasa.

IlpumepoM Takux padoHOB COyXKHUT lIpukacnuiickas HHU3MeEH-
HOCTb, KOTOpasi HEOLHOKPATHO IIOKPHIBAJach MODEM; MOCAeTHAA
TpPaHCrpeccus ¥WMesna Mecto npuMepHo 20 Teicsuy Jjer Hasajn. He-
CMOTPSI HAa TakKOiH NepHoJl BPEMEHH, COJIH B TPYHTOBEIX Bojpax Ilpm-
KACHHUCKOH HH3MEHHOCTH HMMEIOT He KOHTHHEHTAJbHOE, a B OCHOB-
woM Mopckoe npoucxoxjenue (E. B. Tlocoxor u Il. B. T'oprees,
1962; B. C. Camapuna, 1963). Onnako Ha OTHAEJNLHBIX ydacTKax
JIETKO PAaCTBOPHMEIE KOMIIOHEHTHI MOPCKOI'O COJIEBOIO KOMILIEKCa
Y¥Ke BHIMBITHI ¥ BHIIIEJNaUHBAHHIO TOJBEPracTCsl MEHee pacTBOPH-
Ml runc. Hapsay ¢ sTuM HMeloT MecTO peaKiuuH KaTHOHHOIO 00-
MeHa, NPUBOJAALINE K BOSHHKHOBEHHIO BTOPHUHHIX CyAbMaTHBIX Har-
pueBbix BoJ. Hamnbosee HHTEHCHBHO BBIHOC CONEH OCYLIECTBJSETCH
II0 CKJOHAM IOHMXKeHHH, Moj [AHHIIAMH KOTOPHIX (OpMHPYIOTCH
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JIHH3BI [IPECHBIX W COJIOHOBATHIX BOJ. XHMHYECKHH COCTaB BOJ, JHH3
duKCHpYeT yXKe CIEeIYIOILYI0 CTAaAHI0 PACCOJEHHS, UTO CKasblBaeTcs
B YMeHBIIEHUH COLEPXKaHUsA coJell B BOJAX, B NOSIBJEHHH HHBIX ac-
connanuil HOHOB B B JOMHHHPOBAHHH NIEPBOrO - (COLOBOr0) THIIA —
XapaKTepHOTO TIPH3HAKa Jajieko 3allefllero Nmpolecca paccoJieHus.

Ca

3
N N q,\§
N R
~ N Y >
~ QQ > Ko,
RINEFAY
~ LAY/,
S CG.SOQ
Na 7 CalHCO,,
: A
! Yo,
Murepanu -\ Ve
3QyuA. 2/A |
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~ N 6
= in
1 CaHCOg 4
— MgIHCO;1, o >
. C SQ
S
NaCl
; Mg Cl,
Na, S0,/ S0, B /CL'
NaCl cas0,
(Mg 50.)

Puc. 1. T'paduk XuMHUeCKOTO COCTaBa JHH3 NDECHBIX H COJOHOBATHIX BOA
B XBanbiHCKUX H Xa3apCKHX OTJOXKeHHAX (MuUHepaausanusi MeHee 3 T/iI).

Ipadug XHMHUECKOrO cOCTaBa TI'PYHTOBBIX BOJA XBaJbIHCKHX ¥ Xa-
3apPCKUX OTJOXKEHUH ceBepo-zanmaiHoll uactu lIpuxacnuiickoll HU3-.
MeHHOCTH (pHC. 1) HarVISIAHO NOJUepKHBAeT WIHPOKOe paszHooGpa-
3Me HOHHOTO COCTaBa 3ITHX BOJ ¥ OJHHUM H3 (GakTopoB Audbepen-
IUALKY B JaHHBIX YCJAOBUAX SBJSIETCA penbed.

. E. Apmr (1961) ma upumepe Typrafickoll Bnaauusl nokasad,
YTO B YCJAOBHSIX HEPAaBHOMEDHOH H3pE3aHHOCTH peskeda HaKOIJIe-
HUe coJiefl B MTOYBaX U 3aCOJIEHHE TPYHTOBLIX BOJ UJET C pasaHuHON
'MHTEHCHBHOCTBIO. Ha miockux Bojopasaenax, ¢ IMOUTH FOPH30HTAJb-
HBIM 3aJieTaHHEM IJIACTOB, TPYHTOBEIE BOJBI CHJbHEE 3aCOJSIOTCH,
YyeM IOBEPXHOCTHBIE BOJABI, KOTOPEIE OCTalOTCs mpecHBIMH. Ilpu pac-
uJeHEHHOM penbede Ha BOAOPA3JENBHEIX YUaCTKaX IOBEPXHOCTHBIE
BOZABI NpecHbIE, a B NOHMKEHHAX — COJIeHBIe. ' PYHTOBHIE K€ BOMAHI
B TOM CJyuae Ha BOJOpas3fefax M Ha CKJOHAX B CBSI3H C XOPOIIHM
OTTOKOM He 3aCOJISIOTCS.

HnTepecHy0 3aBHCHMOCTb MeXAY pesbedOM H arpeccHBHOCTHIO
oz noamerusa A. A. Bpoacxuii (1963). Kak wu3BecTHO, OJHHM u3
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dakTopoB, ONPENIeISIOILHX arpeccnsaocm HOA3EMHBIX BOX, $B-
JISIeTCsi MHTEHCHBHBIH BoHoo6Men. Bomboii arpecCHBHOCTbIO XapaK-
TEPH3YIOTCA TPYHTOBBEE BOAEL BOLOPA3JEJIOB — IVIABHOH obsactu
HX NMHTaHHA. ATPeCCHBHOCTb HX NOBBILAETCA IO Mepe IPHOIHKEHHUS
K JOJuHe DeKH, sABaswouedcs ux apedHodl. HanGosnee arpeccuBHBHIE
BoAb (dopMHupyIOTCa y OPOBKH KonuHel peku. HearpeccuBHEle BOXB
IPHYPOUEHB K NOJOTHM YacTsM CKJOHAa. B psife BBICOKOIOPHHIX
paliOHOB ¢ CHABHO pacusieHeHHBIM pesbedOoM U OCONBINHMM KOAnye-
CTBOM 4ATMOC(EpHBIX OCAJKOB arpeccHBHbIE I'DYHTOBbIE BOJbI TaKKe
MOT'YT pa3BHBaThCSl B H3BECTHIKAX. :

B cnabo pacunenensex pahionax Llenrpansnoro Kasaxcrana ar-
peccuBHBIE BOXBI NPUYPOUYEHE! JIUIIbL K OTHEJIbHLIM BepIIMHAM, CJIO-
JKeHHBIM XHMMHUYeCKH HHEPTHBIMH HOPOJaMH (5PdYy3HBHBIMH H HHT-
PY3UBHBIMH) M SABJSIONIMMCS MECTHHIMH ~00JacTaMu nuraHus. Bce
OCTa/lbHble NPOCTPAHCTBA, BKAOUAA W OTAEJbHBIE CIOKEHHBE H3-
BECTHSIKAMH BO3BBLILIEHHOCTH, 3aHATHl HEarpecCHBHBIMH TPYHTOBBIMHU
BOJaMH. ' o

B pajionax, rge o6cTaHoBKa GJIaroNpHSTCTBYeT OBICTPOMY pac-
XOJOBAHUIO arPeCcCHBHOH YIVIEKHCJIOTH . (crabas pacuieHeHHOCTh pe-
Jabedd, BLICOKAS XHMHYECKasl aKTUBHOCTb IIOPOX), TPYHTOBHIE BOJIBL
BOOOWle He arpeccuBHble. B palioHax e, Ile pacxofoBaHHe arpec-
CUBHOU YIJIEKHCIOTH HAET MeJIEHHO (CHJbHAS W3PE3aHHOCTL pe-
abeda, cnabas XuMuyecKas aKTHBHOCTb HOPOJ), TPYHTOBBIE BOJBI
gacto 06/1aJal0T arpecCHBHOCTBIO.

Hecko/abko nHast B3aUMOCBA3b Ha6/I0faeTcad MeXAy peabedom H
HAKOIJIEHHEM PecypcoB IIOA3eMHBIX BOA. Penbed mepepacnpenensier
BEIMAfAIOIIHe HA 3eMHYIO OBEPXHOCTb OCANKH, BCAEICTBHE Yero Ha
BO3BEBIIIEHHOCTAX W HX CKJIOHAX YCHJIHBAETCS NOBEDXHOCTHHI CTOK H
YCJIOBHS IMHTAHUS TOA3EMHBIX B yxynwatrtca. HaoGopor, B moHu-
JKeHHBIX (hopMax penbeda NOBEPXHOCTHEIA CTOK 3aMel/iseTcs H yBe-
JMupBaeTcss HHPUALTPAaNMsA BOX B [OYBY; 3TO CHOCOGCTBYET HAaKOM-
JIEHWIO 3aMacoB IIOJ3eMHBIX Boj. Hamnpumep, pe3ynbTaThi 6ypPOBHIX
paGor Ha BOJY IOKa3aju IOBHIUEHHYIO BOJOHOCHOCTb H3BECTHS-
KOBO-MEpreJbHBEIX W MEJNOBBIX TOPOJ Ha HH3KHX Teppacax [ona,
Iounmna, Ynobsl mo cpaBHEHUIO ¢ BEPXHHME TeppacaMd W BOLOPAa3fenb-
ueiMu yuactkamu (I M. Mupxkus, 1960). Ilomumo penveda, B pan-
HBIX YCJIOBHUSIX, OUEBHHO, OOJBLIOE 3HAUEHHE HMEeT pasjuiHas Tpe-
NIMHOBATOCTh H3BECTHSIKOBO-MEPresbHON TOJIIH.

TUJAPOTPAGHYECKAS CETb

Tugpor auueckas ceTh (THAPOJOTHYECKHH (aKTOP) TaK- ke,
KaK u PEAbEd, — KoCcBeHHBIH (GaxTop POPMHUPOBAHHS COCTABA.TOJ- .-
“3eMHBIX BOJ. CymeCTBeHHoe 3HAYeHHe MMEIOT IyCTOTa TUAporpadu-
YECKOH CeTH, IMyOMHA SPO3HOHHOTO BPE3d, PERHM M XUMHUECKHIL
‘cocTaB PEUHBIX M O3EPHEIX BOJ, XapaKTep B3aUMOOTHOIIEHHS ped-
HEX BOJ C NoA3eMHBIMH. ['ycrast ruaporpaduieckas ceTh cnocofer-
Byer BOILOOOMEHY B BOJOHOCHBIX I'OPU3OHTAX, BHIHOCY COJEH M3 HUX

30




N

q odycnostBaeT cpopMHpOBaHHe IPECHBIX TPYHTOBBIX BOA. Hcxio-
YeHHe IPEACTaBJASIOT paHOHBI, CJOXEHHBIE 3aKAPCTOBAHHBIMHU H3-
BECTHSIKAMH, B KOTOPHEIX THAporpadHyeckasi CeTh pelKas HJAH OTCYT-
CTBYET, HO MOJ3EMHEIH CTOK BHIpa’KeH HHTEHCHBHO W IO3TOMY (op-
MHDPYIOTCST IIPeCHbIe BOABL. B yCI0BHAX PeNKOH CeTH MOA3eMHBIH CTOK
3aTPyJHEH, UTO BHI3BIBAET MOBHILIEHHe MHUHEPAJH3ALHH T'PYHTOBHIX
BoJ..BesAkue pexXMMHEIe H3MEHEHHs] B PEKaX CKasblBAIOTCS Ha MOJ-
3€MHBIX BOJ2X NPHOPERHON MOMOCH.

Ilo xapakTepy B3amMOLEHCTBHS, B 3aBHCUMOCTH OT K/JAHMAaTHYe-
CKHX M THJPOreOJIOTMYECKHX YC/JAOBHH, BBIIENSIIOT HECKOJbKO THIIOB
B3aNMOCBA3H IIOBEPXHOCTHLIX BOJ, C IPYHTOBEIMH. B npemenax 30HB
H36BITOYHOIO U YMEPEHHOr0 YBJAXKHEHHS JOJWHE PEK W KOTJIOBHHBI
p3ep GOJIBLIYIO YaCThb IOAA JPEHHDPYIOT T'PYHTOBBHIE BOIBl H TOJBKO
BECHOH TaBOAKOBHIE BOLLI NHUTAIOT UX. B 30He HejocTaTtoyHOrO yBIIA-
)kuenus peku (Mim, Ceip-Hapea, Amy-Hapes u Ap.) B TeueHue
TIOYTH BCEro rojia NHTAIOT TPYHTOBEIE BOALL. Bo BpeMsl maBojika pas-
MepBl TaKoro NHTAHHs yBennuuBamTcd. OTMeTHM elle ONMH THII,
PacCOpOCTPAHEHHHIH B o6JiacTAX Kapera, ropHBIX pafionax, KOHycax
BLIHOCA, XapaKTEPHU3YIOUIMACA [OCTOAHHBIM IHUTAHHEM ITOJ3eMHBIX
Boj Bojamu pek. Heckombxo cBoeo6pasHbl pexuM y pek Llent-
paiabHoro KaszaxcraHa, KOTOPHII OT/IMUYAeTCS HCKAIOUHTENLHO pes-
KOH 1 BLICOKOH BOJHOH IIOJIOBOABLS W HU3KHM (IO IOJHOTO IIEPECH-
XaHHsl PeK) CTOKOM B JIETHee BPEMsi rofa. T peku Jubo cOpacs-
BAIOT CBOM ITaBOJKOBEIE BOAR B OECCTOYHBIE 03€pa, JuO0 MHUTAIT
UMM II0Ji3eMHBIE BOJOHOCHEIE TOPHU3OHTHI.

Ecnu peunble BOJB YaCTHYHO WJIH HOJHOCTLIO YXOJSAT Ha IOIOJ-
HEeHHe 3aIacoB BOJOHOCHBIX TOPH30HTOB, OHH, €CTECTBEHHO, BHICTY-
NAT B POJNHK HpsiMoro (hakrtopa GOPMHPOBAHES COCTAaBa MOA3EMHEIX
Bojx. Corsacuo O. A. Anexuny u JI. B. Bpaxuuxosoit (1957), cpen-
HUH XHMUYECKHH cocTaB PeYHOH BOABI IJs GoJbux GaccefHOB Ha
OIIPE/Ie/IEHHOM OTpe3Ke BPEMEeHH SABJIAETCH Gosiee uiu MeHee OIpe-
neneHHoli BejuunHoi. CpenHss rofoBasi BENHUMHA MUHEPAIH3ALUH
usMensiercs or 52,4 mr/n (R BJIaXKHBIX TeppHUTOpHi) Mo 344 Mr/a
(17151 3aCyIIMBEIX TEPPUTOPHIL).

. Kak mnpaBuio, MeHee MHHeDaJH30BAHHbIE IABOAKOBBHIE BOJBI |
YMEHBIAIOT MHHepaJmsaumo H U3MEHAIOT XMMHYECKHH cOCTaB IPYH- .

TOBEIX BOJ B 3aTONJseMOH HO.HOCE X0TA BJHsIHHE 3TO . HE HOJXKHO

. CKasBIBATLCSA Ha GOJBIIYIO my6HHy. B o6sacru cyxux cremneit 4 my-
CTHIHb MHHEPAIH3aLUs NABOKKOBEIX BOJ B HAYAJLHLIA IEPHOMA Ma-
BOJKa MOXET OBITb 0ojlee BEICOKOH, WeM B KOHEUHYIO €r0 CTafulo.
Hanpumep, B 1950 r. naBonkosble Bogbl p. Capeicy uMesnn MuHepa-
qausamuio 11/IV 3,03 v/a, a 21/IV — 1,97 r/a (E. B. ITocoxos, 1960).
AnanoruuHoe siBjeHue KoHcratupoano K. TI'. Jlaszapesmm (1957)
Ha AMmy-Ilapbe. DTOT JIOGONMBITHBIA (akT CKOpPee BCEro MOXKHO
0GBSICHHTh CMBIBAHHEM M PACTBOPEHHMEM HAaKOIMBIIHXCS 3a FOJ CO-
nefl Ha nJjollaxyu OaccefiHa NMEPBBHIMM Ke ‘MaccaMH BECEHHHX BOJ.
BeposiTHOCTB TAKOTO NMPEANOJIOKEHHS NOATBEPKAAETCH XUMUUECKUM

3l



COCTaBOM BOJ: B KOHIE I1aBOJKa COAeprKaHHe HOHOB XJOpa M HAT-
pusl pesko cHuXKaeTcs. B gasbHelimeM MuHepasusanus na/:LaeT TaK
KaK BOJBI TEKYT y2Ke II0 IPOMBITHIM TYTAM.

Pexu Manu, Crip-Hdapesi, AMy-Jlapbsi u Apyrue, TPAH3UTOM Hepe-
Cekalolllie 30Hy IyCThiHb, B T€U€HHE BCEro roja MHTAlT 'PYHTOBLIE
BOJABl NYCTHIHb. B 3aBHCHMOCTH OT YIaJEeHHOCTH MHUTAIOIUX peK
TPYHTOBbIE BOJLI 10 XHMUYECKOMY COCTABY INPEICTABJSAIOT Pas/ud-
HEle CTajMH MeTaMOp(QH3alMi PEeYHBIX BOJ, IPOHCXOAsIIEd B pe-
3yJbTaTe NPOLEeCCOB UCNaPeHHs U B3aUMOLEHCTBHA € BOJAOHOCHBIMHU
HOPOZAMH. ‘

Tun Box HasBaHHEIX peK, KaK W BOOOIIe NOIABJSIONIEro G0Jb-
IIHHETBA PeK, sABAsieTcs BTOPHIM. OTciofa crlefyer, 4TO ¥ TPYHTO-
Bbl€ - BOJEI, GOpMUpYIOIIHecH IyTeM HHQUALTPALUK pEYHBIX BOJ,
OyLyT TakmxKe OTHOCHTBhCA K Tuny II, nmpuuem 3TOT THI coxpaHsercs
Ha JI000H CTaJM{ WCIAPUTENbHOTO KOHIEHTpHpoBauus. TOJMBKO B
pesynabTaTe oOMeHHBIX peakuuil tunm Il Moxer npeBpaTuThCI B THI
[Ila u B ouens penkmx cayuasx B Tum 1116. B stom moxuO ybe-
IMTbCA, NPOCIENNB CyAbOy PeuHbX BOA B OeccTOuHBIX O3epax, Iie
X MHUHepa/iu3alus pPe3Ko yBeJHYHBaeTcd, JOCTHras UHOTJa CTajuK
HacbimeHusl. CoJsiHble 03epa ¢ DEYHBIM COJIEHAKOIJIEHHEM OTHO-
caTcs, KaK NPaBujo, ko Bropomy (cyiabdaraomy) tunmy (E. B. ITo-
coxoB, 1955).

MoryT nu cojsiHble 03epa YYacTBOBATb B INMHTAHHM TPYHTOBBHIX
BOZ U OBITH HCTOYHHKAMH MX 3acosieHus? 3aHuMasi HaMHH3LINE Ya-
cTi 0ecCTOYHHIX BIAIHWH, COJSHBE 03epa OOLIYHO- APEHHPYIOT Kak
IIOBEDXHOCTHBIE, TAK H MOA3EMHLIEe BOJAH. KpoMe TOro, IHO COMSTHBIX
03€ep CJIaraloT WJINCTHE BOLOHEIPOHMIAeMble OTaoxKeHHsd. [lonzem-
Hble BOJDI, 3ajleralolliie Ha HEeKOTOpoi IyOuHe NOA 03epoM H obaa-
Jamollge HHOIAA. 3HAUUTEIbHBIM HAILlOPOM, IIPOOHBAIOT B OTAENbHBIX
NYHKTaX cJ0# JOHHOro uia u o6pasyioT Ha JHE COJNSHBIX 03ep BOC-
X0IAUIHEe HCTOYHHKH, BOKPYT KOTOPHIX CO3JaeTcs ONPecHeHHAs 30HA.
OnHako OJg CaMHX O3€PHBIX BOJ MJHCTOE JHO CJHYXKHT BIOJHE Ha-
JIEKHBIM BOJOYIIOPOM, Ja)Ke B TaKHX HCKIIOUHTENBHBIX CHydasX,
KOTXa 3epKaJjio TPYHTOBBIX BOJ, PACIIOIOXKEHO HHUXKE [Ha 03epa U IOf,
HJIaMH JexaT Necuanble oTyoxkenus. TeM He MeHee MuUrpanus coJel
yepes WJAUCTOe HHO uiaer nyreM Auddysum, ueMy CcnocoOCTBYIOT
CHJIBI TPABHUTALUH, W eCJH I[0J03epHEe TPYHTOBLIC BOALI MaJso-
TOBHKHEL, OHHM IIOCTEIICHHO 3aCOJHI0OTCS, JOCTUras CTafHH Dpacco-
70B. TIpu BHICOKOM CTOSIHHM YPOBHS 03epa TaXKeJsble COJEeHbe BOJBI
M PaccoJsl MOTyT (QHJAbTPOBATBbCS B IlecuaHnle 0epera u 3acofsiTh
IPYHTOBBIE BOABL.

VCTaHOB/EHE 3HAUMTE/bHEE BEKOBEIE KOJEGAHHs YPOBHEH TAKHX
KPYMHEIX BOAHHIX GaccefinoB, kak Apan u Baaxam. Ilpu moxpbeme
HX YPOBHe#l NIOABepraioTcs 3aTONJIEHHIO OOUINPHbIE HUSMEHHBIE Tep-
PHUTOpHH, NPHIETAIONIHe K 3THM BojoeMaM. 3a cueT HHQHUAbTPaALUH
O3EPHBEIX BOJ HA 3aTOIVIEHHBLIX TEPPHTOPHSIX. HDOPMHUPYIOTCS IIOJ3EM-
Hble BOJBI TOT'O XK€ cocTaBa, uyTo M Boxa osep. Crnap -yposHel co-
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HPOBOXKAAETCA OTCTyHaHHeM GeperoBOH JIMHMM M OCYIIEHHEM MECT-
goctH, OnHAKO BHITECHEHHE O3epPHHEIX BOZ H3 BOJOHOCHEIX T'OPH30H-
TOB COBepIIaeTcsi B TeUeHHEe NJNHUTENbHOIO BpPeMeHH, HCUHCISIEMOrO
COTHSIMH H TEICIYAMH JieT, TaK KaK CKOPOCTH HBHXKEHHS T'PYHTOBBIX
BOJ B MOAOGHBIX YCAOBUAX HUYTOXKHKL. Taxk, no manusim. M, A. Tlo-
rpebunckoro (1963), ykiaoubl rpynrosbx Box B IOxknom Ilpuban-
xamibe nopsigka 0,0002—0,0006. [Ipu HeBLICOKHX (UJIBTPALHUOHHBIX
‘cBOHCTBAX BOAOHOCHEIX mOpox (K=3—7 m/cyTKH) BOABI 3Jech
npaktayecku sacrofiHel. CocraBnenras M. A. Ilorpebunckum cxe-
MaTH4ecKasi Kapra Tuapousorunc rpyHToBeIX Box IO:xHOro Ilpu-
fasnxamibs I03BOJSET BBHICKA3aTh LPEANOJOKEHHe, UTO IHUTaHHE
TPYHTOBBIX BOJX HJAET HE TOJBKO CO CTOPOHBl OKaNMJ/ISIOLIHX IIy-
CTHIHIO TOPHBIX BO3BBIIIEHHOCTEH, HO ¥ CO CTOPOHHI 03. Banxamr

Kocuemes BausHda. Mopst Ha (GOMHDOBaHHE .COCTaBa IOA3eMHbIX
BoI. Mopsi 06BUHO SIBJISIIOTCH 06GJAaCTSMHU PasrpysKd IIOJ3€MHBIX H, .
B UYaCTHOCTH, apTE3MAHCKHUX BOJ. BHIXOZEI HCTOUHUKOB C IIpecHOH
BOJIO# Ha J(He Mopell 06HapyXK¥BalOTCs HE TONLKO BOJMSH, a HHOTAA
BJasNu OT OeperoBoi JIMHUH. PexkuM N0OA3eMHLIX BOJA B IPUODPEIKHOH
noJioce Haxoautcd moj Bosgefcreuem mops. Kaxk numer B. H. lex-
kKauep (1948), B NpUOPEXHBIX apTe3HAHCKUX CKBaXKHHAX HabJI0-
LaloTCs INepUOLHYeCKHe KosneGaHHuS Nbe30MeTPHUECKHX VPOBHeH
BOALI, BHI3bIBaeMble OKCAHCKHMM NPUJIMBAMH. DTH KoJeDaHHs He-
CKOJILKO OTCTAIOT OT OKEaHCKOH BOJIHB! NPHJIMBA M BeJHYHHA HX
aMIUIATYAbl He MOCTHIaeT BBICOTH IPUAHBHOH BousHBL. IlomoGHble
sIBJIeHHs1 O0yC/oBJeHbl OOJbINONH CKOPOCTbIO NEpefayd THAPOCTATH-
YeCKOTO HABJEHHSI W HHKAK He (PUKCHPYIOTCSE B XHMMHUECKOM CO-
cTaBe apTe3HaHCKHX BoJA. Buudnme Mops Ha cocTaB mon3eMHOH
BOJBI CKajKeTcsl B C/Iy4ae, ecld B XOJe KCIIyaTalHH CKBAaXKHUHEL,
pacnoJioxXeHHoH BOMM3H MOpsA, ee JAMHAMHYECKHI YPOBEHb OIY-
CTHTCSI HHXKe YPOBHSI MOpS, a JAENPECCHOHHAs BOPOHKA Ilepeceuer
GeperoBylo sauHHIO. Mopckasi. coseHass BOJa YCTPEMHUTCS K CKBa-
JKHHe, OyJeT NpUMEIINBATbCA K NPECHOH MOA3eMHOH BOJAE U IpPH
JajibHeflliell SKCO/yaTalud MOXKET IOJHOCTBIO OTTECHUTH IIPECHYIO
BOJLY OT CKBaXKHHBI.

B kayectBe mpsMoro u Beiymiero daxkropa (GopMupOBaHHS IOA-
3eMHBIX BOJ MOpPE BEICTyIIaeT-B MEPHUOAB MOPCKUX ~Tpamcrpeccui.
Hexoroprle ncciaenoBaTenu HENOOHEHHUBANOT DPOJb 3TOr0 (hakropa.
Hanpumep, A. A, Kapues (1963) cumraer, uto «MopcKas WHUIBT-
palus B KOpEHHbIC IOPOAB! C 3aMeHOH HMEBIINXCS B HHUX BOJ MHOTO
MPOUCXOXKIAEHNUA Ha MOPCKYIO BOLY He HMeeT GOJBLIOTO 3HAYEHHS,
TaK KaK IPH TPAHCTPECCHH MODEe NEPEKpPLIBAET TOPOALL, YKe 3amod-
HeHHBlE BOJAMM, a JJIs BBEITECHEHHS IOCJEIHHX . MOPCKOH BOLOH
OGBIUHO He CO3LaeTcsl JAOCTAaTOUHOTO Iiepenana HamopoB» (cTp. 64).
Kaxk noxaswBator onbitel M. I'. Bansimko (1963), Berrecuenue mpec-
HBIX BOJI COJIEHHIMH BOLAMM B IOPHCTOH Cpefle BIOJHE BO3MOMKHO,
eCc/IM TOC/Je[HHe 3aJeraloT Bee mepBhIX. IlomoGHoe mepeMelienne
OCYIUECTBASETCS CTPYSIMH GoJiee TSAKENBX BOJ BHU3, a Gojiee JerkKux
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BOJ — KBepXy. PaBHOBecHe HACTYIMT < TOTJIA, KOTJa MKHAKOCTH
PacnpefessioTcs N0 YASALHOMY Becy: ¢ BOJIbIINM — BHH3Y, C MEHb-
IIEM — BBEDXY. :

- Kpynueie TpaHcrpeccur, o6yCJOBJEHHBIE ONYCKaHHEM 3eMHOH
KOpr, COIPOBOXAAI0OTCA 00pa3oBaHHEM MOIIHBIX OCAJOYHBIX OTJIO-
JKEHHH, B KOTOPHIX 3aXOPOHAIOTCA MOpCKHe BOXBL. Tak GopMu-
PYIOTCS HOA3eMHBle BOABI CeJHMEHTAHOHHOTO renesuca. Ilpu Mes-
KUX TPAHCTPecCHsX OTJaraloTcs MeHee MOIIHBEIE OCAJKH, KOTOpHIE
TaKke IPONHTHIBAIOTCS] MOPCKHMH BOAAMH, W IIOCJAEe OTCTYNAHUSA
MOPs H4 NOKPBHIBABIIEHCS TpaHCTPeccHell TepPUTOPUH IepPBLIH OT
[IOBEPXHOCTH BOAOHOCHBIE TOpPU30HT GyAET IpejCTaBJeH I'PYHTO-
BBIMH BOLAMH MOPCKOTO nponcxomneﬂm (ITpuxacnuiickas HU3MEH-
HOCTB) .

3. KITUMAT

Kanmar fBaserca BaxKHEHIIUM KOCBEHHHIM (AKTOPOM, COSAAI0-
UM Kak 66 o6wuil (GOH, Ha KOTOPOM PA3BHBAIOTCS MPOLECCH, He-
NOCPeACTBeHHO" BJmﬂfoume‘Ha xumuio npuapoausix Box (O. A. Auae-
kug, 1953). HexkoTopele HccnenoBaTen OTHOCAT KIHMAT K NPSMBIM
daxropaM. Takue KJIpMaTHUeCKHe 3JEMEHTH, KakK aTtMochepHbe
0CaJiK¥, HeNOCPEeNCTBEHHO BO3AEHCTBYIOT Ha cocraB BOA. Kaumar
HpEXJIe BCEro ONpENesieT METEOPOJOTHUECKHE YCAOBHS, OT KOTOPBIX
3aBHCHT DEXMM IIOBePXHOCTHBIX U TPYHTOBHIX BOJi, 4 TaKXKe BOL
Gosiee TaYGOKO 3ajieTaloLIUX rOPU30HTOB. DoJbiloe KOJTHYECTBO BHI-
nazaionluXx 0CajKOB NPH HEBHICOKHX TeMIepaTypax BO3AYyXa H, cle-.
JIOBAaTeNbHO, HEOOJBIIOM HCNAPEHUH CO3[aeT OOJbLIOE YBJAXKHEHHEe
MECTHOCTH. ¥ CHJICHHEIH 3Ke CTOK CIocOo6CTBYyeT 06pasoBaHHIO MaJioh
MHHEPANH3aIMH BOABI H3-32 GoablIoro ee pasbapaenus. Haobopor,
Majioe KOJHUYECTBO OCAIKOB, CONPOBOXKIAeMOe CHJIBHBEIM HCIape-
HHEM, ONpefeNser MaJyio YBJIaxKHEHHOCTb MECTHOCTH, B PE3YJ/IbTaTe
yero HaOMIOfaeTcs] TOBBINIEHHAsl MUHepaiu3alus BOAHL. B apun-
HOM KJHMaTe Ha MHHEPAJH3alHI0 NOBEPXHOCTHHIX M [PYHTOBBIX BOX
OKa3LIBaeT pelllalolllee BJHSIHHE TaK Ha3bIBAeMOe HCHApHTeNbHOE
KOHIIEHTPHUPOBAaHHE.

K 0CHOBHBIM METEOpPOJOTHYECKHM 3JIeMEHTaM, BO3LEHCTBYIOIIHM
Ha COCTaB NPHUPOIHEIX BOJ, OTHOCATCH aTMoc(epHEle OCANKH, TEM-
nepaTtypa ¥ uciapeHue.

AtrmochepHBe ocankd ArmocdepHble OCaiKH BBI3HI-
BAIOT CYIIECTBEHHBIC H3MEHEeHHs 3allacoB, MHHeDaIu3aldd H CO-
craBa moaseMHBIX Boja. Onmaxko He Bce aTMocdepHBle OCaIKH yua-
CTBYIOT B TIONOJNHEHHH 3al1acoB Noj3eMHHX Boh. Haubosee addek-
THBHEIMM B 5TOM OTHOIUEHHH $BJAIOTCH MaKCHMaJbHBEIE OCANKH,
YacTh KOTOPBIX, HHPHUIBTPYACH B IIOYBY, JAOCTHIAIOT YPOBHS IPYHTO-
BLIX BOJ. B 3aBHCHMOCTH OT rOJIOBOTO XO/a 0CaJKOB MaKCHMaJsbHOE
UX KOJHUYECTBO MOKET BHINAAATh BECHOH WJIH JeTOM (KOHTHHEHTaJ/b-
HBIE THI), WIH OCEHbIO (MOpPCKOH Tum), WM 3UMOH (cpeRHeasuar-
CKHH THII), HJH BECHOH H OCEHbIO (3aKaBKa3CKO-TYPAHCKHH THII)
u T I (A. A. Bopucos, 1948). Takum o6pasoM, UTOGH ONpENENHTH
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poJib aTMochepHEIX 0CaIKOB B ()OpMHUDPOBAHHK IOA3EMHBIX BOJ AaH-
HOTO pafioHa, HY»KHO HCXONHUTh M3 XHMHUYECKOr0 COCTaBa MaKcH-
MaabHbX HAH 9QPEKTHBHBIX OCAJKOB, TaK Kak 0CaJKH, BHIIALAIO-
mye B HEOOABMIMX KOJIHUECTBAX W K TOMY Xe IIPH CHJIBHOM HChape-
HUH, OOEIKHOBEHHO HE JAOCTHIalOT TOBEPXHOCTH TPYHTOBHIX BOJL. B
nycreiasgx Cpenuedt Asun u Kasaxcrana s deKTUBHEIMY yallle BCEro
ABJISIIOTCA OCEHHEe-BECEHHHE OCaJKH W Tajble CHeroBble BOJBI; JIET-
HYE JKe JOXIH LEeNHKOM YXOIAT Ha HCllapeHHe. ) ‘

IlepBasi crazuss B (QOPMHPOBAHHM COCTaBa IIOBEPXHOCTHHIX H
MOJ3eMHBIX BOJ, OCYIIEeCTBJsieTcs B aTMochepe. XUMHUeCKuli cocTas
aTMocGepHbIX OCaJKOB 3aBHCHT OT.PAJNa €CTECTBEHHBIX H HCKYCCT-
BEHHLIX ()aKTOPOB: MOPCKHX aKBATOPUEB, MBLJIEBHIX 6Ypb, NEHCTBYIO-
IIMX BYJAKAHOB, TPOMBIIINEHHLIX NPEANPHATHH u T. [A. Pacuerhl
B. I1. 3BepeBa (1963) mokaselBaIOT, YTO JOJSI COJIEH MOPCKOroO Ipo-
HCXOKIEHHST B aTMOC(epHBIX ocajKaX HEBeJNHKa: Ja)Ke B HECKOJb-
KHX JecsiTKaX MeTpPOB OT Oepera OHA He TPEBLILAET OJHOHU TPETH.
ITo mMepe ymasenus or Oepera ona cHaya/ja pe3ko, a 3aTeM IOCTe-
neuso ymenbinaercs po 129% (Kpacuwas I[lossna, B6ausu UepHo-
Mopckoro noGepexbsi Kapkasa). Dtu pe3yabTaThl OTJIHYAIOTCS OT
nangpeix I'. A. Makcumosnua (1953), C. A. Hyposa u H. E. ®egno-
poBoit (1955), xoropele cumranH, uro gas reppuropuun CCCP pons
MOpPCKHX cojieli B atMocdepHBIX Ocafkax B cpeineM papHa 20—
25%. ITo pacueram K. B. )Karrapa u M. H. Xonogosoit (1961) mnaa
pafiona T. BopoHexa Ko/ MOPCKHX coJieH B aTMOCQEepHBIX oOcaf-
Kax cocrasdaser 5Y%.

MuHepanusanus d COOTBETCTBEHHO COJEPXKAHHE OTHENbHBIX
HOHOB B aTMoc(epHBIX OcCajKax BapbupyerT B OOJBIIHX Npefeiax.
Opnako atrmocdepHbie 0CaJKH, BbIIALAIOIIMe B 3HAYUTENLHOM YIa-
JIEHHH OT MOp$, IPOMBILLIEHHEIX OOBEKTOB, KPYIHEIX HaceJeHHBIX
IIYHKTOB M OT JeHCTBYIONINX BYJKAHOB, HMeEIOT (ojee HIH MeHee
[IOCTOSIHHBIA COCTaB, XapaKTePHBIH JiJIS JaHHOTO PETHOHA, KOTOPHIi
MOXKHO OOBSICHUTH THIIOM €ro reorpaduueckoro Jangmadra. HBogaee-
MHHEDaJTH30BAHE OCAJKH B aPHAHBEIX 006JIacTIX H MeHee MUHEPAaJH-
30BaHBl B TYMHAHBIX objactax. Cpeanee colepkaHie aHHOHOB B aT-
mocepublx ocapkax cocrabaser: HCOz — 182 wmr/a, SO, —
9,17 mr/a, Cl' — 5,46 mr/n (O. A. Anexun, 1953).

Ilo mauneiM A. A. Kousopskuoit (1961), na teppuropun CCCP
MuHepaJausanusi aTtMocpepHBEIX ocajKoB Koaebjercs or 6,4 10
2096 mr/a. Konnentpauusi BOLOPOIAHBIX. HOHOB B OcCajKax u3Me-
Hgerca ot 2,4 no 6,8, T.e. OHH NPEACTAaBAAIOT KHCAYIO, JAubo cha-
Gokucayw cpeny. Bosmyx, pacTBopeHHHI B NOXKIEBOH BOAE, COHEp-
xkur CO, 2,68, a kucnopoma 33,97%. Hoxmeas Boma obnagaer
GOJBIION OKHCANUTENBHON CIOCOGHOCTBIO H B 3TOM OTHOIIEHHH 3aHU-
MaeT 0co6oe MeCTO Cpeln APYruX IPHPOJAHBIX BOL.

A. A. KosnonskHasi NpefBapHTENbHO HAMEUAET CJAELYIOULYIO
CXeMY 30Ha/ILHOIO paclpeleseHdss aTMoc(epHBIX OCaAKOB MO XHU-
MHUYECKOMY COCTaBy. XJOPHAHO-THIPOKAPOOHATHEIE = MATHHEBO-
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HaTPHEBbLIe OCAJKH BLINAJAIOT Ha nobepexkbsx CeBEPHHIX Mopel, Ha
Caxaunune, B IlpuMopckoM Kpae u Apyrux paiionax. B paiione IHpu-
KacClHA 4acTO BHIALANT OCAAKH CYAb(ATHO-XIOPUIHOTO HATpHE-
BOTO cocTaBa. [lecTpoToll cocraBa OTJIMUAIOTCS OCANKH, BBIIAZAIO-
Ii¥e B NIPOMBINIVIEHHBX pafioHax. MlHOrAa B HEX Mpeo0sagaioT HOHEL
XJIOpa, B HHBIX MECTaX CHJIbHO YBEJIHUHBAETCS] KOJHUECTBO CYJIb(paT-
HBEIX MOHOB. BpeMeHaMu KOJUUECTBEHHOE COOTHONIEHHE XUMHUECKHX
KOMIIOHEHTOB B aTMocQepHEIX ocajKax, BHIAMAIOUINX B paHoHax
NDPOMBIMINIEHHBIX HEHTPOB, NPEACTABISET TOJNHYI0 AaHaJOTHIO (1o
CBOEMY THITY) C OCafikaMH, BEINANAIOLUMH B paifioHax xeficTBYIO-
mux BynxaHos Ha Kamuarke u Kypuibckux ocTpoBax.

BecpbMa OrpaHuveHHBIM PacmpocTPaHEeHHEM IOJb3YIOTCS OCaLKH
Cy/Ib(pATHO-XJIOPHAHOrO HATPHeBOro cocraBa. OHH NPHYPOYEHH!
K paiiony ApaJybckoro Mmops, rae ofumas cyMMa TOZOBEIX OCAIKOB
B CpeJHEM COCTaBJsIeT HecKOJbko Oosee 100 MM, Mexay TeM Kak
MHHEpasn3alua uX IpeBbIaer wHorAa 650 mr/mn. Berpsl, 3apox-
matomuecss B Apasno-Kacnufickolf Bnajiuue, KOTopble IIPOHUKAIOT Ha
061HI/IprIe tepputopuu Kaparanguucko#t, Llenunorpanckoit u I1asio-
napckoli obsacreff, 06bIYHO 060ramanT aTMocepHble OCANKH CYJb-
(aTaMu ¥ XJIOpPUAAMU HATPUS.

ITo mamueiM A. X. Tupenko (1959, 1964), uccnenoBaBiero qox-
IeBEEe ocafkd B psine uyHkTop Esponeiickoii wacty CCCP,
HabJ0laeTcsl KOPPeJNALUs CONepKaHHs TJIaBHEIX HMOHOB B aTMO-
chepHBIX pacTBopax ¢ abCOMIOTHBEIMH 3HAUEHHAMH HX OOGIIeHd MuHe-
panusauun: dra Koppesnusi oco6eHHO OTUETINBO BEHIPAXKEHA B aHHU-
OHHOI yacTH. B HanMeHee MHHepaJIM30BAHHBIX OCAJKaxX AHHOHBI
OGBIUHO HAXOAATCA B CJHENYIOIIHX SKBUBAJEHTHHIX OTHOLUEHUSX:
HCO3 >S0,”>CV. Ilo Mepe noBbilleHusd oOLiefi MUHEpaJH3AUUH
ga6aonaercd Bce GoJbllice YBENHUEHHE COJAEpPXKaHHA CYJab(PATOB H
COOTBETCTBEHHO OTHOCHTEJIbHOE yMeHblleHHe ruapokap6oraTtoB. Co-
JAepiKanue XJIOPHIOB IpPH 5TOM JHGO OCTaeTcsl NMpPAKTHUECKH HEeH3-
MEHHBIM, JH0O0 HECKOJBKO BO3pacTaeT. DKBHUBAJIEHTHHIE COOTHOLIE-
HHs MeXAYy AaHHOHaMu craHoBsaTcst TakuMu: SO.”>HCOs>Cl,
a B 060Jlee MUHEPAJU30BAHHBIX 0CaJKaX aHHOHBI OOBIYHO HaXORATCH

B caenyoinux cootHomenusax: SO47>Cl'>HCO;'.

B KaTHOHHOH 4YacTH PacTBOPEHHBIX MHHEPAJBHBIX BeIIeCTB KOp-
peJIsinHsT MeXAy OTHOCHTENBHOH KOHNEHTpamuel KaxXIoro KaTHOHA
U oblleli MuHepajdH3anuell TeX Ke PacTBOPOB NpPEACTAaBJSETCS Me-
gee OTUETVIMBO. B GOJBUINHCTBE CAYIaeR KATHOHB HaXOASATCA B CJle-

AYIOLUIMX SKBUBaNeHTHbIX cooTromeHusAx: Ca~>Na'>Mg". ‘3naun-
TeNpHO pexe Berpedatores ormomenusi: Ca*>Mg >Na'. Hpyrue
OTHONIEHHS MeXJY KaTHOHaMH Ha6JIIOlIaIOTCH JUIIb B KpafiHe pen-
KHUX ©IMHHYHBIX CAYUasx.

TMono6ubie Ke COOTHOIIEHUS MHI HAGJi0laeM M B aHHOHHOH ua-
CTH TOBEPXHOCTHHIX H NOA3EMHBIX BOJA. Ha BLICOKHX e cTaguax
MHUHEpaJH3alul, KOTOPHIX HE JOCTHraloT OCajK{, H3yyeHHBIe
A. X. Tupenxo, na mnepsoe Mecro Brictynmaer Cl’. Uro xe xacaercd
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KATHOHHOH YaCTH, TO B IPECHBIX Bojax MpecbaafanT COOTHOUIEHNUS:
Ca">Mg">Na'. Coornomenue Ca">Na'>Mg" Bcrpeuaercs pexe.

PaccmarpuBas Tabnuny (KaTanor) XHMUYECKOTO COCTaBa aTMoO-
cepHBIX 0cafgKoB Mopckoro nodepexns (Coun—Agmep), noMemeH-
Hyio B xuure A. A. Koaonsxuofi (1963), MOXHO BHIETh, 4TO, KaK
npaBuIo, U3 aHHOHOB npeobnamaer HCOs u 3HauuTeNbHO pexke
SO4”. Vonsl xfopa B GONbIIHHECTBE CAYYa€B HAXOAATCH Ha TPeTheM
mecre. 88% npuBeneHHBIX B Tabnune Npo6 aTMOCHEPHEIX 0CaLKOB
OTHOCSTCS KO BTOpoMy THNY, a 12% — K nepsomy (comoBomy) THIY.
Tpetu#l THD, K KOTOPOMY OTHOCHTCSI MOPCKasf BOAA, MOJHOCTBIO OT-
cyrerByer. Munepanusanus ocalkKoB TOJNBKO B IBYX cJydasdx
(u3 90) mocruraer 100 Mr/m; OGBIYHO OHA 3HAYMUTEJILHO HHIKE.

KaxoBa posnp aTMocepHEIX OCafiKoB B (OPMHPOBAHHH XUMHYE-
CKOI'0 COCTaBa [OBEPXHOCTHBIX U NOX3eMHBIX BOX? Kak yxaselBaer
A. A. Konopsixxuas (1961), obuiee KoauyectBo aTMochepHbx ocaj-
KOB, €XEerofHO BBHINALAIOLIHX Ha IOBEPXHOCTb 3E€MJIH, COCTaBJSAET
6osee 500 kM3 BomBI, KOTOpPOE CIIOCOOGHO MOKPBHITH BECh 3€MHOK IIap
cnoeM BoAH TosuuuoH 70 cM. Ilo pacyeram HasBaHHOrO asTopa
(1963), B cpenmeM 3a rof ¢ arMoc(epHBIMH OCaZKaMH BbIIafaeT
ot 50 no 80 T coseit na 1 xM? (paitonnt EBponeiickoit uactu CCCP).

[na cpaBHeHHsi npuBeneM CleAylollue IoKasaTejbHble UHGPH
no paHHbiM Moppuca Karna (1962). Cpennee 3HaueHHe BHINAAEHHSA
us atmoceps 3a rox Aasa 9 kpynubix ropomos CIIA 240 T ua
1 kM2, jis KpynHbIX ropofop BeauroGpuranuiti — 360 T Ha 1 KM2
B pafionax KpymHBIX rOpPOROB- ¢ OOJbUIIEM NOTPEOJEHHEM TONIHBA
BBIIIAJEHHST MOryT cocTaBisite 0T 200 mo 1200 t Ha 1 kM2 B rog.

PaccmarpuBaemblil ¢hakTOp Hrpaer CYLWIECTBEHHYIO poJab B 000-
ralleHdy BOJ CYIIH COJAAMHU. BiusHHe aTMocepHBIX OCaJKOB CHIb-
Hee CKa3blBaeTCsl HA XHMHH IOBEPXHOCTHHIX BOJA. OHO ocofGeHHO 3a-
MeTHO Ha BOHAX cJ1abOMHHepaJn30BaHHBIX. B BojJax BechMa Ipec-
HBHX («yJbTPAlPECHBIX») HOHBI XJOpa ¥ JPYrHe HHOrJa HEeJHKOM
3aHMCTBYIOTCS M3 aTMocdepEr. :

ITo pamnsim I1. ®@. Bouxapesa (1958), K. K. Borunuera (1954),
K. K. Borunnesa u A. 1. Memepsagoso#i (1961), KonnuecTBo codet],
IOCTYNAIIUX ¢ aTMOChepHbIMH OCaZKaMy, B 6accefiHax MajoOMUHE-
DPaNH30BAHHBIX peK U 03ep fgocturaer 40—45% oT MuHepasusanuu
.IIOBEPXHOCTHBIX BOA. B BhICOKOropHBIX o3epax Tanp-Ilans, Tubera,
Hopeeruu, Aabn, SnoHau u APYrUX HOHHBIH COCTAB BOJ MPUMEPHO
na 80% cdhopmuporan atmochepusiMu pacrsopamu (I1. B. lenu-
cos, 1956, Potvliege, 1961). HakomjeHHe MuHepaJbHLIX BEILECTB
B MaTEDHUKOBEIX JIbJAX M JIETHUKAX TaKkKe CBI3aHO C BJIHIHHEM aT-
mocdepuuix pactsopoB (E. Gorham, 1958; Sugawara, 1961),

B cratee O. A, Anekuna u JI. B. Bpaxuuxosoit (1957) mnpuse-
JeHa tabiauua, rZe CONOCTaBJEH CpPEeRHUN cocTaB aTMoc(epHBIX
0CafKOB CO CPeJHUM COCTABOM DPEYHLIX BOJ PAa3JHYHBIX PAaHOHOB
CCCP, u3 xotopo#fi MOXKHO cHejlaTh BBHIBOJ, 4TO Oojblias 4acTb
HOHHOTO COCTaBa PpEeuHOH BOAbl 00 IIPOHCXOXKAECHHIO CBfA3aHa
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¢ atMocepHBIMU ocagkaMu. He oTpumast CYIeCTBEHHOTO 3HAUEHUS
atMoc(epHBIX 0Ca/IKOB B TIporiecce (popMHUPOBAHUS NOBEPXHOCTHBIX
BOJ, aBTOPBHl CTaThy BCE K€ CYHTAIOT TAKOH BBIBOJ MPEXKAEBPEMEH-
HBIM, 4TO OHHM OOBACHSAIOT HETOYHOCTHIO MeTOHHKU cOopa aTMmocdep-
HBEIX OCaJKOB, IPH KOTOPOI B COCYAB! BMECTE€ C OCaJKaMH [Iomanaior
H 30710BBIe B3BecH. [1o3ToMy mosyuaercs npeyBeHUYeHHOE TPeCTaB-
JieHHe O KOJIHUECTBE BBIMAAAIOUIHX C OCAJKaMu cojied u 06 uX ponan
B MHHEPaJNH3aUHK PEUHBIX BOX. ~

Munepanusanus aTMocepHBX OCaAKOB, KaK I[PaBWIO, HIXKE
MUHepaJdH3alUd TPYHTOBBIX BOA. Ilo3ToMy MUHHMaJbHBIE BeJHU-
YHHE MMHEpaJH3alHH I'PDYHTOBBIX BOJ BBIIIENAYHBAHHSA (T€PMHHO-
gorusi . H. KameHckoro) orMmeuaioTcsi BO BpeMsi MakCHMalbHOTO
CTOSIHHA MX YPOBHA, T. €. B nepuoj HaubGonabumiero ux nuranus. [1po-
THBOIIOJIOKHAS 3aBHCHUMOCTh YCTAHABJIHBAETCS MEXKAY KOJHUECTBOM
BHINAJAIOIIHX OCAJKOB H MHHepajinsanuell TPYHTOBHIX BOJ, KOHTH-
HEHTAJBHOrO 3acoJieHHsl. B mepHoj WHTEHCHBHOrO MHTAHHSA 3[eCh
[POUCXOJHT. BHILIENAUHBAHNE cOJMell, CKOMUBIIUXCSA B 30HE aspamui,
#, KaK CJIeJCTBUE 3TOT0, 3HAUHTEJIbHOE NOBBLILIEHHE MHHEPAJH3alun
rpyuToBeix Box (A. A. Konomnauues, B. C. Kosasiesckuit, C. M. Ce-
MenoBa, 1963).

B rymupHO#H 30He HH3KHe KOHLIIEHTDPALMHd HOHOB XJiopa B IPYH-
TOBBIX BOJAaX, CBSI3aHHLIX C TPYAHOPACTBOPHMEIMH IOpoJaMu (Ha-
pUMep, H3BEPKEHHBIMH), LEJIMKOM 3aUMCTBYIOTCA u3 aTMocdep-
HBIX ocankoB. OGBIYHO 3TH KOHUEHTPaNUU BHPaXKaloTcsl OLHOOOpas-
HpiMu IudpamMu mopsiaka 1—3 Mr/i, COOTBETCTBYOINHMH KakK pas
TOYHOCTH XHMHUECKOTO aHAJH3a, BEINOJIHAEMOr0 MyTeM THTPOBAHUS
pactsopoM AgNOQO;. B nefictBurenpHOCTH XKe conepxanue Cl Baph-
Bpyer B MIHPOKHUX NpefesaX, He IPEBOCXOASIINX HHDPY TPH:

A. A. bBpoackuit (1963), uCXORS M3 BBIUHCJIEHHBIX UM CPEIHHX
COolepXKaHuH MaKpOKOMIIOHEHTOB B I'PYHTOBBIX M IIOBEPXHOCTHBIX BO-
JAax PasHbIX KIAMATHUECKHX DPaHOHOB, NpHINEJ K 3aKJIIOUEHHIO, YTO
COMepIKaHHe XJIOpa H HATPHS B IPYHTOBBIX M HOBEPXHOCTHBIX BOJAX
30Hbl M30BITOUHOrO YBJAXKHEHHUS OXMHAKOBO. B 3TOoM OH ycmarpu-
BaeT [0Ka3aTeJlbCTBO, YTO oGorallleHue BOJ HOHAMH HAaTPHUA H XJOpa
B I'YMHAHOH o0sacTH INPOHCXOAMUT 34 cUeT aTMochepHEIX OCaJKOB.
Ha camom nene, cnabo w yMepeHHO MHHEpa/JH30BaHHBIE BOXBI ofJsa-
CTH M30BITOYHOTO YBJAXKHEHHA Yalle BCEro OTHOCATCH KO BTOPOMY,
pexe K MEPBOMY ¥ B HCKJIOUHTENbHBIX CAyJasdX K TPEThEMY THIAM,
T. €. 9TH BOJABl XapaKTePH3YIOTCS, 3a- HEMHOTHMH HCKAIOUEHHSIMH,
cootromenueM Cl’<Na'. B #ux yacTb HOHOB HATPHA aCCOUHHPYETCS
¢ nogamu HCO3" u SO,”, KoTopas MOKeT 3aHMCTBOBATHCA U3 IOp-
HBIX TIOPOJL IPH WX BHIBETPUBAHHH.

B cratee C. A. Iyposa, [I. M. IIxanarosoi, T. K. Ipobawmesoi,.
P. . ®ponosoit (1959) nana uHTepHperands HH3KHX KOHIEHTpa-
uuii Cl” B Bojmax. IlockosbKy cpenuee cojepxkanue xaopa B pekax:
Baccefina p. ¥Ypyx (nputok Tepeka) pasuo 2,8 Mr/a, a cpenmee co-
JdepkaHue 3Toro HoHa B aTtMocdepreix ocagkax CCCP pagno.
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5,8 Mr/n, aBTOpaMu ClleslaH BHIBOJ O HAJMUHK eCTECTBEHHOTO areHTa,
yBoisuero uonel Cl’” u3 pacrBopa. TakuM areHTOM, 10 MX MHEHHIO,
SIBAAIOTCS WOHBI cepebpa, o6pasyioiiecs TPH OKUCIEHHH CYAbQpH-
noro cepe6pa. Orcyrcrsue Cl” B BoJle aBTOPH NPENNATAIOT HUCHOJb-
30BaTh KaK NOHCKOBBIH KpHTEPHil Ha cepebpocomeprKaliue CyJb-
ugHblE PYLHL.

C .Hamef TOUKM 3peHus TpeliaraeMoe aBTOpaMu OOGLICHEHHE
Hesb3sl IPUMeHATh K pekaM ['opHo#t Ocerun. [eno B TOM, yTO CO-
nepxanne CI” B aTMocdepHBIX OCajKax BEICOKOTOPHEIX paioHOB
HAMHOTO HHIKE €r0 CPENHEero CoJepXKaHusi B aTMOCGHEPHBIX 0CajKax
CCCP, nouemy-To B3ATOr0 aBTOpaMu AJs cpaBHeHus. CKopee BCETO
OHO HMXKe 2,8 MI/J, B CBfS3M C UEM OTIajaeT HAZOGHOCTE B areHTe,
YBOASIIEM HOHBI XJOPa M3 PEeYHOH BOABI. YMECTHO 31eCh OTMETUTh,
YTO. PEKH C OYeHb HHU3KOI KoHueHTpauueld Cl° BoobIue He ABJAAIOTCA
penxocteio. Tax, mo I1. ®. Boukapery (1959), Bombl MHOTHX peK.
Bocrounoir Cubupu (Angan, Butum @ jgp.) ¢ Munepanusanueh
100—200 mr/n comepxar.scero 1—3 mr/n Cl. Ykasannas ocofen-
HOCTb THIPOXHMHM HEKOTODHX peK CKopee Bcero OOBACHSETCS
ABYMs TIPUUHHAMM: JHTOJNOTHEH HOPOJ, CAaTaloUHX OacCeHHBl 3THX
PEeK, ¥ OYeHb HHM3KOH KoHumeHnTpanuei Cl’ B aTMocdepHBIX ocagkax
coorsercrByomux  teppuropuil. Ilo pamseiMm K. K. Boruuuesa
(1954), B armocdepHbix ocamkax [Ipubaiikanbs comepxanume Cl
cocrasaser peero 0,2—0,7 mr/a. Mano takxe Cl” B Boje u3 cHera.
Conepxanue Cl” B npo6ax cuera B pafione Basnas xosnebanoch or
0,2 no 0,7 mr/n (O. A. Anekun, 1963).

Uro xe KacaeTrcd 3PpdexrTupHocTH ocaxaeHus Cl’ wonamu ce-
pebpa, TO STOT Jponecc Mor 6B IPUBECTH K YN aJeHHIO HOHOB XJ0pa,
ecsiy GBI MX KOHIEHTpanus B Boje Obia BechbMa HH3KOH. TOJBKO Ha
OTJEJNbHBIX yUIacTKax IPHCYTCTBHEM cepebpa MoxkeT ObITh 00yc/ioB-
JieHo 3aMeTHoe ymeHblenne Cl' B Boze.

Jns Gonee MOJHOTO OCaXKAEHHSI NAHHOTO HOHAa B BONE JIOJI}KeH
HaXoJIuThesd M36mTOXK Homa ocamutens (H. M. Baox, 1952), T
rAg > rCl’. Tako#i ciyualt B IPHPOIHBIX BOLAX BOZMOMXKEH KakK peﬂ-
KO€ HCKIIOUEHHUE.

HexoropriMu ucc/efoBaTeNsIMH JaHa KOJMHYECTBEHHAS OLEHKa
PONH OCAnKOB B (POPMHUPOBAHMH XHMMUECKOIO COCTaBa IIOJ3EMHEBIX
Box. Ilo pacueram M. A. Ulreitna, A. III. Jle#Somun, JI. I1. Mensb-
HUKOBOH (1964) mns monseMHBIX BoA I10XKHOH vactu o. Caxanuna
yIeJbHEIE Bec coJel, anHochbe arMochepHBIME 0CalKaMK, CO-
crapjaser uHe Gonee 13-—15%. ATMocdepHBle OCaZKu NPHHOCAT Ha
YKa3aHHYIO TEPPUTOPUI0 «OTPOMHOE KOJHUECTBO COJIEH, HCUHUCISIO-
meecst B cpenuem nopsagka 17—20 t/km? B rox. B Tom uncae ruzppo-
kapbonatos 6—7 T, xnopa 1—2 T, cyanbaros 2—2,5 T, HaTpuUs
3—3,5 T u maruus okosio 0,5 T (cTp. 117). JIIOGONBITHO OTMETUTD,
yTto Bequynna 17—20 1/kM? B 3—4 pasa MeHblle aHaJOTWYHON Be-
Juunnab, Berupcaensnoi A. A. Kosoxsxuoll nns HEKOTOPHIX paHOHOB
Esponeiickoit yactin CCCP.
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ITo yreepxpenuro JI. I1. Borpanoso#t (1964), B ycnoeusx rop-
HHX coopyxeHuili 3alalikanbs OCHOBHAaf Macca cojell B HOA3eM-
HBIX BOZAX CBfI3aHa ¢ aTMocepHEIMH ocafKaMu. PesysbTaThl XuMH-
yeckoro aHanusa 150—200 npo6 Bojibi, 0OTOGPAHHBIX H3 HCTOYHHKOB,
BLIXOAAIIMX M3 TPELIMHOBATHIX PA3JUYHBIX 10 COCTABY TI'PAHUTOH-
10B, 3 (py3uBoB, MeTaMOpP(HUUECKUX NOPOJ, II0KA3aJH, YTO STH BOJEI
XapaKTepU3yIoTCs CXOAHBIM XUMHYECKHM COCTABOM ¥ IpPHHAJJIeXaT
TaK e, KaK M BOAB aTMOC(epHLle, K THAPOKaPOOHATHEIM KaJlb-
HHeBO-MarHUeBLIM HJIM MAarHUEBO-KaJblIMEBHIM BOAaM. ToOJbKO HX
MHHepaJu3alys BBIe MHHEDAIH3aLMH NHTAIOIHX HX JOXKIEBHIX
BoA. Beieox JI. JI. BormasoBo#i 0 XuMHUeCKOM OZHOOOpasuu BOZ,
HUPKYJIMPYIOIINUX B PasHLIX HOPOXAX, HyXKJAaeTcsd B yrouneuuu. [Ipw
HHU3KHX CTAJUsAX MHHEpaNH3alUy BIHSIHUE MHHEPAJbHOTO cyGeTpaTta
BCe K€ CKa3bBaeTcs Ha KAaTHOHHOM coctaBe BOA (cM. raasy V).

Bausarane TeMmepaTyps ¥ JaBJeHHS BO3AyXa.

C wuaMeHeHHEM TeMIepaTyphl aTMOC(I)epHOI‘O BO3AyXa CBSA3AHBI fB-

JIEHHS] IPOMep3aHus H OTTAUBAHHS IIOYB M IOPOJ B 30HE TIOJOBBIX
KosleGaHU# TeMmepaTyph], 4TO CKAa3BIBAETCH HA YCAOBHAX NHUTAHHUS
TPYHTOBBIX BOX H, CJ€JOBATEJbHO, HA MX MHHEPAJH3AUUH H XHMH-
4eCKOM cocTaBe. TeMmmeparypa Bo3ayxa sBJAfercs (akTopoM pe-
JX¥Ma [I0Jj3eMHEIX BOJ, B uX (HOpPMHPOBaHMS K BO3LEHCTBYeT Ha NOJ-
3eMHBle BOJLI B MHOTOJIETHEM, CE30HHOM paspese U Jaxe 5IH30LM-
gecku. Bcesirkne KomeGaHus TeMmepaTyphl BOJB OOYCJAOBJAMBAIOT H3-
MeHEHHUEe PACTBOPHMOCTH COJel, IPUCYTCTBYIOIUHX B MPHPOJHBEIX pa-
CTBOpax, 0 ueM OyzeT cKasaHo B ryaBe VI namefl paGoTwl. 3xech
MBI KOCHEMCSI TOJIBKO BJIHSIHHS TEMIepaTyphl BO3AyXa Ha XUMHIO
IIPHPOJHBIX BOJ KaK MeTEOpOJIOrnuecKoro (akrtopa, Bo3ZelCTBYIO-
lero NpexJe BCEro Ha IOBEPXHOCTHEIE BoAoeMEl. Ce30HHBIE TeMIe-
parypHble KoJe0aHus 4eTKO (DUKCHPYIOTCS B XUMHYECKOM COCTaBe
caMoCallouHEIX 03ep, 3THX, mo BeIpaxenuio A. E. ®depcmana, mpu-
POAHBEIX (PU3HKO-XHMHYECKHX AmarpamMM. Ilpm yMeHbIIeHHH TeMIIe-
patypel pactBopa ot 40 mo 7°C pactBopuMocTs NapSO, namaer
npumepHo B 7 pa3, a NayCOs; — B 9 pas. [TosTomy yxe oceHblo Ha-
YMHAETCS KPHUCTAJJIH3aIUsl MHpabunuta B CyJab(haTHBIX 03epax H
COZbl — B COJAOBBIX, UTO CONPOBOXKJAeTcss KOPeHHOH MeraMopdusa-
nvell XMMHUYECKOT0 COCTaBa 03epHbIX paccosoB. Koneyno, nogobHLE
SIBJIEHHS] MOTYT NMPOUCXOAUTL B COJSHBIX 03epax ¢ MHUHepaaH3alueH,
HaMHOT'O MPEeBOCXOJSIIEH COMEHOCTh MOPCKOH BOJBI, NOCKOJBKY pa-
CTBOPH, COEpIKAlIME TaAKHe XOpolio pactBopuMble coau, kak NaCl,
Nay,COj;, NayS0O,, MgCly u ipyrue, 1oCTUrAIOT CTAIUH HACHILLEHHUS IDH
KOHHIEHTPAUHU B HECKOJBKO JEeCATKOB HJIH COTEH IPaMMOB B JIUTpE.

Biusinne teMmepaTyphl BO3AyXa MOXKET OTPaKaThCd W Ha C€O-
CTaBe MpecHBIX [NOBEPXHOCTHHIX BOA. B sToM cayuae meramopdusa-
IUs1 COBEpUIAETCS] B pe3yJabTaTe BLINaJeHHA U3 BOJL KapOoHATOB.
kanbnus scaencrsue pasaoxkenus Ca(HCOjs)o ¢ moBbInIennemM TeM-
nepatypsl. [IoaToMy JieroM, B YCIOBUSIX KAPKOTO KAMMAaTa, MOXKET
NPOUCXOAUTEL Cafika KaJbHHTa B MEJIKOBOJHBIX XOPOMIO IIpOrpeBae-
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MbIX Bogoemax. OfHaKo 3TOMY Ipoueccy OOBIYHO MPOTHBOAEHCTBYET
6HONOTHYECKASE AKTHBHOCTH MHKPOOPTaHHM3MOB, CONpPOBOXKAaeMad
npoaynuposansueM CO, u ycunupajomasics B temiol soze. Ilpn Ha-
JUYUH B BOJOEMe OPraHMYecKOoro BellecTBa ualle HaGJioxaercs He
YMeHbIIEHYE, & YBeJIHIEHHe B BOLE COLepKaHus THAPOKapOOHATHBIX
uoHoB. IIpHCcyTCTBYIOILKE HHOrlAa B COJIOHOBATHIX U COJISIHBIX BOJOE-
MaX B [OBHILIEHHBIX KOHLEHTpPaLHUAX CyiabbaT Kaapunus cnabo pea-
rHPYeT Ha H3MEHeHHe TeMIepaTryphl; €ro pacTBOPHMOCTb IIPH BBI-
COKOli TeMIiepaType JaKe yMeHbIAeTCs.

Ha rpyuToBble BOAR BJIHSIHME TeMIEPATYPHl PACHPOCTPAHAETCS
HeTJy60Ko — J0 MOosica IIOCTOSTHHBIX TOAOBHIX TeMmmoepartyp. B obna-
CTU MHOTOJIeTHeH Mep3JoThl 0cofoe 3HaueHue npuobperaeT IpoMep-
3aHHe TPYHTOBOTO BOJOHOCHOIO TOPH30HTA, C YeM CBSI3aHO yBeJH4e-
HHe MUHepanu3alluy BOABI, oCTaBilelca B xunkoi ¢ase. Ilocrae ot-
TauBaHUA [AEATENBHOrO CJiofg BJjara u3 TBepAOH (asrt BMecre
C BEPXHHMHU TaJBIMH BOJAMHU IOCTYIAeT B COXPAHHUBINHECH OT Ipo-
Mep3aHHs TPYHTOBLIE BOJBI, BHI3bIBAS PE2KOEe YMeHbLIEHHE MX MHHe-
panusanuu. ITo nanusim A. A. Konomisiruesa, B. C. Kopanesckoro
u C. M. Cemenosoii (1963), ammanryna Kojebanusd MHUHEPaJU3anuu
(o cyXoMy ocTaTKy) B TPYHTOBHIX BOAaX paHoHa MHOTOJETHEH
MepanoTsl cocTaBasaer 50—200 mr/n. BecHoll MuHepanusauus rpyH-
TOBEIX BOX 3lech najgaer no 10—30 mr/a. '

VHTepecHO BBISICHHTH, K&K M3MeHsSeTcs XHMHUYECKUH COCTaB MH-
HEepaJIM30BAHHBIX BOJ B pe3yJabTaTe Mx OpoMmep3anusi. MMeiorcs
SMIHPHYECKHE NaHHble IO HUCCAENOBAHMIO MPOLECCOB BHIMOPAXKHBA-
Husi Mopcko#l Bomel. Ec/iy Ipu HCHAPUTEJBHOM KOHLEHTPUPOBAHHH
MOPCKOH BOALI B KOHEUHOM CUeTe 0GPasyercs XJIOPHAHO-MarHHeBHIH
pAaccos, TO BBIMODaXKHBAaHHE BOABI MOPCKOrO COCTaBa MHPHBOLUT
K BO3HHKHOBEHHIO XJIODUAHO-KaJbnueBHX pacconos. Ilo uccaenosa-
muto Puurepa (1928), npm oxJaKAEHHM MOPCKOM BOIBI HIDKE
—1,8° C npoucXonuT WHTEHCHBHOE 0Opa30BaHHE JbJa U KOHIECHTPHU-
pOBaHHe pacTBopa, npHBoidliee npu —8,2° C K HAaCBHIUEHHIO PacT-

_BOpA CEpPHOKHCJBIM HATpPHEM, KOTOPBIH HauWMHAeT BHIAEIATHCS B
TBepAYIo da3y B Bune riaaybeposoit conu (NagSOs- 10H,0). dans-
Hefllllee oxsaxKaeHHe BbidbiBaeT npu —23° C KPHCTANIH3ALMIO XJIO-
PHUCTOrO HATpHsl, O BCell BepOsITHOCTH, B Buiae ourkppara (NaClx
X 2H,0). Boausu —36°C nauunaer swigenstbes MgCly 12H,O u
OKOJIO 3TOH Ke TeMIlepaTyphl PacTBOP HACHILAETCH XJIOPHCTHIM Ka-
aueM, a npu —55° C — XJIOPHCTBIM KaJIbIHEM, U HHXKE 3TOH TeMIe-
paTyphl'3aTBEp/EBaeT BCS Macca.

CucremaTruecKre paboTH MO BHIMOPaXKHBAHHIO MOPCKOH BOJIHI,
nposopumeie Mucrutyrom ranypruum (K. 3. Turrepman, 1937;
B. ®. Kopones, 1937), noxareepnuiu AaHHble PHHrepa o TeMiepa-
TYPHBIX TOYKaxX BbIAENEHHS JbJA U IJayO0epoBOH COJH, a TakXke OT-
Meuaior o6pasoBaiide XJOPHCTOrO KaJbIHs, UTO yKasblBaeT Ha Ha-
auume peariud o6MeHa - ' '

9NaCl -+ CaS0O, = CaCl, + Na,S0,,
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COIPOBOKJAIOIIEroCcs BhIAENEHHEM H3 pPacTBOpPa B TBEPAYIO (a3sy
uoHa SO,” B BuAe rnay0epoBOil COJU U HAKOTJIEHUEM B PACTBOPE XJIO-
pucroro xajapnpsa. B. ®. Koposnep usydan 3Ty peaxkuuio mpu Temie-
patype HUXKe HYJs H IpHIUeT K 3aKAOUEHHO, yTo: 1) paBHOBecue
2NaCl+CaS0O4 = NayS0O,+CaCl, B BogHBIX pacTBOpax C MOHHNKE-
HMEeM TeMnepaTyphl ciBUraercs BIpaBo (BemamaeT NapSOs: 10H:O
n B pacrteope obOpasyercs CaCly); 2) o6GpasoBaHue XJIOPHCTOTO
KaJbLHSl 3aBUCHT OT KOHLEHTPALUH XJIOPHCTOTO HATPHA.

- Taxum oGpasoM, MuHepaJu3oBaHHBe BoAnl THna [Ila (Mopckas
BOJA) MOJ, BO3JeHCTBHEM BLIMODAXKMBAaHHUSI MOTLYT MeraMopduso-
Bathest B T I116. Meramopdusanusa B maHHOM ciaydyae OCYIIECTB-
JfIeTCs 32 CYeT KPHCTa/JIM3alyH IN1ayOGepoBOH COMH, W KOHHEHTpAa-
IHUSI MOHOB KajbllHd NpH 3ToM GecnpepulBHO pacreT. [lo-Bumumowmy,
3TOT NpPOIEecC NPH OYeHb HU3KHX TEMIEepaTypax MOXKET OCYIIeCTB-
JISTECSL B CYPOBBIX H 3aCYLLTHBBIX KIHMATHYECKHUX YCJIOBHSAX.

IOKHee MOJIOCH ¢ MHOT'OJIETHEMED3JIBIMH MOPOLAMH, B 06JaCTh
H30EITOYHOTO H YMEPEHHOI'C YBJIAXKHEHHS, MHHEPATH3alus T'PYHTO-
BBHIX BOJ TOM BJMSHHEM KANMATHUeCKMX (akTopos Kojebjerca B
A0BOJIBHO Gogplupx mnpenenax. [lo mammeim A, A. Kowonnsaunesa
¢ coasropamu (1963), B ceBepmix paiionax PCOHCP amnauryna
gosMefanns MHHEpa/au3alUdl I'PYHTOBBIX BOJ cocTaB/isnaa B 1958 T.
or 10 go 400 mr/n, a mo cesepy Yrkpauubl — ot 20 mxo 900 wmr/n.

B o6nacrtu HEeZOCTAaTOUHOrO YBJIAKHEHHS aMIVIHTyAa Kojebanuil
MUHepaJH3alUK PYHTOBHIX BOJ yBeauuuBaercs. [lo manHbIM cpe-
HHEa3WaTCKUX THAPOTEOJOrdYecKHX CTAaHIWE oHa coctaBaser 100—
6000 mr/a. C ray6uHOH aMIJIMTYAa CE30HHBIX KOJeOaHMil MHHepa-
JIE3aIlHy TPYHTOBBEIX BOJ 3aryxaer. CKOpPOCTb 3TOTO 3aTyXaHUs 3a-
BUCHT OT PasHbIX IPHYHH, HO IJIABHBIM 06pasoM OT KIHMATHUECKOTO
(dakTopa.

HameHennss aTMoc(epHOro JaBjieHUs] BJHSIOT HAa DEXHM [OA-
3eMHBIX BOJI, CO3LaBasl TaK Ha3blBaeMble «KaxKyIIHecs» KosebaHHs
uX ypoBHA. BBHIY HesHauuTe/qbHBIX PasMepoB KoaeGaHUH aTMO-
chepHOro LaBJEHHS 3TH SIBJIEHHS KaKHX-Ju60 3aMETHBIX H3MeHeHHH
B XMMHYECKOM COCTaBe IPUPONHBIX BOJ BHI3BATh He MOTYT (rsiasa
VII).

Ucnmapenune. ITo oAMH u3 MOIHEX (akTOpoB POPMHPOBAHAST
MUHEPAJH3anHd ¥ XHMHUECKOTO COCTaBa IOBEPXHOCTHBIX BOA. Hawm-
fosiee mAelicTBeHHOe 3HaueHue 3TOT (akrop mnpHoOpetaer B TeX
palioHax, rjie BeJUYNHA OTHOLIEHHS CYMMapHOrO HCIIaPEHHUS K CyMMe
atMochepHbIX OCaZKOB OKasbiBaeTcss HauboJgblledl, T.e. B 00jacTH
OYyCTBIHb, NMOJYNYCTBIHL M CyXHX cTemefi. B 3acoasiomuxcs 1mof
BJAUSTHHEM HCHAPEHHsI NOBEPXHOCTHHIX BOAOEMaX IPOMCXOJHUT BhINA-
IeHue cojei (MuHepanooGpasoBaHHe) cHavyajia MeHee, a IOTOM 060-
Jiee pacTBOPUMBIX. B pesyibTaTe 3TOro axra ruApokKapOOHATHHIE
BOABl MeTaMOpP(U3YIOTCS cHayada B CyJbdaTHbIE, & 3aT€M B CYJib-
(baTHO-XJOpHAHBIE H fAaxe B xaopuausie. O pond MEHEPAT006pazo-
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BaHUSl Kak (aKropa MeraMop(usan¥H COCTaBAa NPUPORHLIX BOZX
noapo6HO 'cKa3aHo B raase V.

IIpouecc ucnapeHUs TPYHTOBBIX BOJ, NpoTeKaerT Gojiee CJIOKHO.
Paznuualor nBa BUZA HCmapeHHs: KANWISIPHOE W BHYTPUTPYHTOBOE
(BayrpunopozHoe). IlepBeiil Buj ucnapenusi HaGJaIOfaeTcst NPU TIY-
OHHe 3ajleraHus IPYHTOBBIX BOJ, He IIPEBBIAIONIEH MOMIHOCTH Ka-
nuansApHoil KaliMel. Boma mo Kamuanspam, NOAHUMAsCh KBEPXY U
nenapsiach, oboramaer mousy coqasMH. B pesysbrate oGpasyiorcs
conoHuaku. Ilpu TakoM BHEe HcHapeHUs YPOBEHb PPYHTOBBIX BOJ
najgaer, HO MHHepanusanusi uX He yBenuyusaercs. MuounbtTpylo-
IIKEMUCST JOXKJEBEIME OCAaAKaM¥ COJIM U3 II0YB MOryT OhITH UACTHIHO
BMBITHL OGpaTHO B BOJOHOCHBIH TOPH30OHT 4 BBI3BATH IIOBBIIUEHHE
MUHEpaJH3aUHUd TPYHTOBEIX BoA. IIpu Haauuuu BOAOOGMeHA B BO-
JMIOHOCHOM TOPH30HTE T'PYHTOBBIe BOJABI HA IVIOLIA/siX Pa3BUTHS CO-
JIOHYaKOB 4YacCTO COXpaHsIOT cBOH NpecHbli Xapakrtaep (Mauiickas
BIaaMHA).

BHYTPUrpYHTOBOE HCIIapeHHMe 3akK/Alo4YaeTcs B TOM, 4TO MoJe-
KyJIBl BOXbI, OTPHIBAsICb ¢ IIOBEPXHOCTH 3€pKajia TPYHTOBHIX BOJ,
nubdyarupyioT B Bo3ayx. B nycreinHol 30He, mo MHenHo B. H. Ky-
nuna (1959), ucnapeHne MOXKeT NPOUCXOAUTH NPH JOGOH TIyGHHe
3a/leraHns I'PYHTOBLIX BoJA. ONHAKO SMIHPUUYECKHE TaHHbBIE TOBOPST
0 TOM, YTO C VYBeJHYeHHEeM TJIyOUHB WHTEHCUBHOCTL HCIApEHHA
ype3BbIYafiHO ObicTpo yObIBaeT. HenocpeacTBeHHOE HCIapeHHE MO-
KeT INPAaKTHUeCKH BJMATL Ha (OPMHDOBAHHE COCTABA TPYHTOBHIX
BOJ JIMIIL NpHU ray6ude saneranna menee 2—2,5 m (B. A. Ilpuknon-
ckuit, 1948). B 3acymnuBoM KJHMaTe OCHOBHBIM IOTpeOHTeneM
TPYHTOBEIX BOJ siBasieTcst peatoduroBas pacrutensHocts. O posu
nangoro Guosormueckoro (axropa O6ymer ckaszano B ryase VIII

B sacyisiuBoit 30He 3eMHOr0 I1apa npolece ucnapenus obyciaos-
JIMBAET TOCTENEHHOE KOHIEHTPHPOBAHHE cOoJiell B I'PYHTOBBIX BOAAX.
SIBneHre 5TO XOpOILIO NPOCJEXEHO HA IpHMepe TPYHTOBHIX BOJ,
(QOPMHPYIOIIHXCA B 3aMKHYTHIX MEXTODHBIX BHajuHax. Xapakrep-
HBIMH OCODEHHOCTSIMH TaKHX JENPecCHil SBNsIeTcs IIOCTENeHHOE
yMeHbIlIeHHe TJIYOHUHBL 3aneranvsi TPYHTOBEIX BOJ OT mepudepuu
K LEHTPAaJbHBIM YacTsM IENPEecCHH W OJHOBPEMEHHOE YBeNUYEHHE
34COJIEHHOCTH TDYHTOBBIX BOJ B TOM K€ Hanlpas/jeHuH. Iluranme
TPYHTOBEIX BOJ B TONOOHBIX JENPECCHSX OCYLIECTBASETCH 32 CYeT
IOBEPXHOCTHOTO ' MOJ3EMHOr0 CTOKA C OKPYXKAIOHIUX JENPECCHIO
BO3BLILIIEHHOCTEH, & PACXONOBAaHHE HAET INYTEM BEPTHKAJNbHOR OT-
Zauu B atrMmocdepy B LEHTpaJbHBIX HacTaX Aenpeccuit. Bnara pac-
XOJyeTcst KaK ITYTeM HEeNOoCpPeNCTBEHHOTO HCIIaDeHHs, TaK W NOCpPel-
CTBOM TPAaHCIHPAUUOHHON [EATENBHOCTH PAaCTUTEJBHOrO MOKDPOBA.

TTo Mepe NpoABUKEHUS IOJ3EMHOIO IIOTOKA OT I'OPHBIX BO3BBI-
HIEHHOCTeH K LEeHTpaJbHOH pPABHHHHOH 4YacTH BHOAaIUHBE 3€pKajo
TPYHTOBBIX ‘BOJ| TIOCTENIEHHO NPHUOJHIKAeTCA K JHEBHOH I10BEPXHOCTH.
Hapsangy ¢ 9TuM KAUMaTHYeCKHe YCJAOBUsA CTaHOBATCH Bce Gosee 3a-
cyugBeiMu. CTekaiomle ¢ rop caaGoMHHeDau30BaHHbie BOXEH
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B IEHTPE JeNpeccHd [IOCTHraloT CaMbiX BBICOKHX CTajuil MuHEpa-
ausanud. Ha ompenenenHoM 3Tane yBeaudeHHss MHUHEPAJH3ANUU
CPYHTOBLIE BOALI MOABepPraloTcsd ray6okoll MeTaMopdusanmuu, CBs-
sanHoil co caenyomumu nponeccamu (B. A. Ilpukmnonckuii, 1948):

a) moctuxenueM HekotopuiMu coaamu (CaCQ,; CaSO,-2H,0)
npeaena CBoeH pacTBOPUMOCTH M BHIUAJEHUEM WX B TBEPAOM BUIE,
YTO IPHUBOAHT K OOOTalleHHI0 DAacTBOpa JIerKOPacTBOPUMBIMH COe-
nunepuamu (NaCl, Nay,SOy) ;

0) H3MCHEHHEM COOTHOIIEHHUS MeXKAY KaTHOHAMHM BOJBL H KaTHO-.
HaMu TOIJIOUIEHHOTO KOMIUJIEKCA TJVIMHHCTHIX IIOPOA, B pe3yabrate
4ero NpoTEeKaloT peakluu KaTHOHHOTO o6MeHa;

B) BOSHHKHOBEHHEM clenu(HUIeCKHX peaKnuil, XapaKTEepHBIX /s
KOHLIEHTPUPOBAHHBIX pacTBOpoB (peakuuw [aiinmnrepa, Mapunbsaka
u npyrue). IlepeuncieHHBIE TPOLECCH PAaCcCMaTPHUBAIOTCS B COOT-
BETCTBYIOIIUX pasjenax Hamel paGoThL.

I'pynTOoBBle BOAB, (opMupyIOLHecs B 3aCYLLIHBBIX H MYCTHIH-
HBIX PABHHHAX MOJ BJHSHHEM HHTEHCHBHOrO HCUAPEHUS] ¥ TPOIleC-
COB B3aHMOJEHCTBHS C 3acojieHHBIMK nousaMu, HasBauel I'. H. Ka-
mesckuM (1947) BomaMu KOHTHHEHTAJBHOTO 3aCOJEHHS.

B o6JsacTH HeLOCTATOYHOTO YBJAXKHEHHS, OCOOEHHO B palioHax
¢ 6GosaplIOl aMIVIMTYAOH 'TOZOBBEIX OCAAKOB, HEMANOBAXKHYIO POJb
urpaer BeTep, Kak ¢akrop (HopMHUPOBAHHS COCTABA IIOBEPXHOCTHBIX
BOJ. 3HaueHHe 3Toro pakrTopa OLIIO HAMHU HPOCTEKEHO HA IpUMEpe
U3yUeHHS COJIAHBIX O3ep LeHTpastbHBX padoHoB Kaszaxcrama (1947,
1955). PasBeBaroiasi OesaTeJbHOCTh BETpa YCHJIMBAETCS B CyXue
rofsl, Korja 03epa, JHIIHBITHCL HCTOUHHKOB MONOJHEHHS, CHJILHO
COKpalllaloT CBOM PasMepEl MJIM BHICHIXaIOT MONHOCTbIO. VHTepecHEbIe
TpaHchopManuyd OPOHCXOAAT B 3aCYLULIUBLEIE MEPUOMBI B CAMOCAH0U-
HBIX 03epax ¢ MaJOMOILHOH KODKOH conu. B pésynbrarte ucnapenus
pamsl OHM IIpeBpallldloTcss B cyXue o3epa, KoTophele Gojee Xapak-
TEPHEI JJIsSI 30HBI MIYCTLIHb. BolcoXias KOpKa TaKuUX 03ep JIETrKO IOof-
Bepraercsi pasBeBalollieMy JefiCTBHIO BeTpa. B KoHeuHOM cuere Cy-
X0€ 03€epo JHllaeTcsd cojeil U upeBpamiaerc B 6eCIiOLHBIH COp.
C pacrymjieHueM BJaXKHBIX JieT BHAJMHA YCOXINEro osepa 3amoJ-
HsleTCsl BOHOH M HA MeCTe IpexXHEro CoJsHOro osepa obpasyercs
npecHoe ozepo. Takas cyap6a, B YaCTHOCTH, NIOCTUIJIA caMocagou-
Hoe ozepo Yabkyukapoii (Cesepunilt Kasaxcran), pacnosaoxeHnHoe
Ha AHEe OIPOMHOH BIaJHUHBEL.

Ilon BosneficTBHEM BeTpa yCHIXAlOIiye 03epa TepsiioT COJH, TaK
Kak oOHaxuBUIEeCd H3-NI0J paccoja HIHCTOE NHO, IPONUTAHHOE CO-
JISIMH, IIOJBEpraercs pas3peBanuio. UeM cubHee yCBIXaeT 03epo, TeM

~ Gospiire cosiell oHo Ttepsder. C/eLoBaTeNbHO, B 3aCYIIIUBBLIE T'OJbI

XOTsi KOHIEHTpauus paccosia H yBe/JHUHBACTCH, HO o0Iee KoJnue-

- CTBO COJIeH B 03epe YMeHbIIaeTCsd, a BO BJaXKHBIE€ TOABl — HaO60pOT.

B.naro;lapﬁ yepeaoBaHuio 3aCynlyinBblX MEPUOAOB C BJAAXKHBIMHU AaH-
HOEe COJIAHOEC 03€pOo HaxOJAHUTCH, TaK CKasaTb, B CTalHuH yCTOI(/’I'-II/IBOI‘O‘
COJIFHOTO 6aJ1cha, IpH KOTOPOM YHOC coJieit B 3acCyulJiuBbele roabl

44



KOMIIEHCHDPYETCS IPHBHOCOM HX BO BJaxHble roisl. OueBHAHO, HA-
pylIeHue PaBHOBECHS] MOXKET NIPOM3OHTM TOJNBLKO NPH PE3KUX H3Me-
HEHHWSIX KJAMMaTHYeCKuX ycjaopull pafiora. OTCoga CTaHOBUTCHA
TaKXKe SICHBIM, [IOYEMY OIpeJeNeHHe BO3pacTa TOTO HJIH HHOTO
03epa 1O XJOPY YacTO NPHUBOJHT K HENpaBJONOAOOHBIM pe3yJbTa-
TaM.

Berep BHICTymaer B 3acCylJIMBHIX YCJHOBHAX €mle B KauecTse
¢dakropa puddepeHuHalUM XHMUYECKOrQ COCTaBa COJNSHHIX 03ep.
[Ipy DOTHOM YCBIXaHWH IIOBEPXHOCTHOH pambel CaMoCaJ04HOro
o3epa Ha €ro NOBEPXHOCTM OTJAraercsa cJoil rajnta (HOBOCAAKH)
¢ Goabiolt mnpuMecbio Topbkux codeit (MgCly,, MgSO4s wuam
NayS0O,). Dra BepxHAS KOpKa KaK pa3 U IoJBepraercs pasBeBa-
" puo. [Ipw HacTynjeHWH BJIAXKHBLIX JIeT COXPaHMBIINECH B JOHHBIX
OTJIOKEHHAX CJOH TaJHTa PACTBOPSIOTCS W IIONYYaeTCs MOUTH YHM-
CTOe XJIOpHAHO-HAaTpueBoe 03epo. B menrtpanbHoM Kasaxcrane
BCTPEUAIOTCH CaMOCA/JOUHBIE 03epa, y KOTOPHIX cojidgHad Macca
(cosb muioc pama) cocrout Ha 95—97% us NaCl. Osepa atu nn-
TalOTCA [IOBEPXHOCTHBIMH M TPYHTOBLIMH BomaMu. B obiacTa ux nu-
TaHusa conedocHux ornoxenuil et (E. B. ITocoxos, 1955).

Berep MOxkerT KOCBEHHO BO3[eHCTBOBATh Ha COCTAB IPYHTOBBIX
Box. Cyasdarhas cosoHUAKOBas Kopka cosiefl 3HAUHTENbHO Jierde
MOAJNAeTCsi Pa3pyIIeHHI0, ueM XJopuaHas (ranutoBas). Cyabdar
Hartpusa (Mupabuaur) OBICTPO 00€3BOXKHBaerca H Ipespallaercs
B DPBIXJAYIO NMYXAYI0 Maccy (HYXJdK), KOTOpas YHOCHTCS BETPOM Ha
Gonbinoe paccrosinue. 1103ToMy XJOpuUAE HATPUS OCTAIOTCH Ha Me-
CTe ¥ MOT'YT BHOBb BMBIBATHCS B TPYHTOBBlE BOZBL, a CY/Ib(aThl
o60oramanT NOBEPXHOCTHEIE M TPYHTOBBIE BOJHl MpUJEraiolulux oG-
nacreli. B pesynsrate B apHAHBIX 00/1aCTAX XJOPUAHBIE YMEPEHHO
MHUHEpaJU30BAHHEIE BOJBI BCTPEUAIOTCSH B TUNHWUHBIX NIYCTBIHAX Ha
neGospliiof ryOuHe, a cyabdaTHble BOOHl PACIONAraloTcss MO OK-
pauHaM ITYCTHIHBL H B TIPHJeraloliux K HUM pafioHax.

4. BBIBETPHBAHHUE

Ilo xapakrepy mnpeobnajapliero mpouecca OOGBIYHO IPHUHATO
pas3HuaTh TPH OCHOBHBHIX THIIA -BHIBETPHBAHUS: (DH3WYECKOe, XHMH-
yecKoe W Ouojoruueckoe. B dopMupoBaHun BOJ TJaBHOE 3HaueHHe
UMEIT JBa IOCNefHUX TUNa. XHUMHYECKUM BEIBETPUBaHHEM HA3HI-
BAaIOT XMMHYECKOE H3MEHEeHHe MHHEepasoB I'OPHBEIX OPoJ U o6paso-
BaHHEe M3 HUX HOBEIX COGZMHEHHH, yaile Bcero Gonee mpocteix. Oc-
HOBHHIM (AaKTOPOM XHMHYECKOTO BHIBETPUBAHHS SIBJSETCH aTMO-
chepuas Bona, HeHCTBHE KOTOPOH YCHJINBAeTCS pPacTBOPEHHOH
B HeH YrJeKHCAOTOH. 3HAUHTEJbHYIO POJb B IPOLECCaXx XHMHUe-
CKOTO BBIBETPHBAHHS UIPAET TaKKe KUCI0pPOJ BO3AYXa.

X¥uMHYeCKOe BLIBETPHBAHHE TODHBEIX IIOPOJ CKJIANLIBAETCS K3
cneqyomux Oojiee NPOCTHIX. IPOLECCOB: PACTBOPEHHS, THIAPOJH3a,
rugparanyy, OKuc/aeHusl. Bce nepeuucieHHBle IPOLECCH SBAAIOT-
csl IK30TEPMHYECKHMH, T. €. HPOTEKalOT C BbiAeJeHHEM TellJa.
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Ilpouecchl pacTBOpeHHS HUIPaioT GOJbIIYIO POJb NIPH BHIBETPHBAHHU
HEKOTOPHIX OCALOYHHIX IIOPOA, HApHMep, H3BECTHSIKOB, AOJOMHTOB K
THICOHOCHBIX MOPOJIL.

3HAYUTENbHO CJIOXKHEE BONPOC O PACTBOPUMOCTH MarMaTHYECKHX
DOPORL BCJAEACTBHE IPAKTHUECKOH HEBO3MOXKHOCTH OTHENHUTb IIPH
JIeHCTBUN Ha HUX BOABI MPOLECCEl-IIPOCTONO PACTBOPEHUS OT THAPO-
JHUTHYECKHX I[IpoleccoB. B pesyibTaTe BHIBETPHBAHHUSA MarMaruye-
CKHX IIOPOJ [ONyYaloTcs IPOAYKTHL TPeX TUIOB: 1) ocraTounsle 06-
pasoBapus, 2). NepeoTNOKEHHBE OCAaJKH W 3) pacTBOPUMBIE COJH
(A. E. ®epcman, 1933—1938). Iocnennue xak pas u GOpMUPYIOT
HOHHBIY COCTAB BOJ COBPEMEHHOH KOpPHI' BEIBETPHBAHHS H3BEDXKEH-
HBIX IIOPOJ. ’

OcHoBHOH (pOpMON XMMHUECKOrO BHIBETPHBAHHA MHHEPAJIOB Mar-
MaTHYeCKHX T[OPOJ SBJSIETCS THIPOJH3, COCTOSIIIHA B 3aMelleHHH
B KPUCTAJMHYECKOH pelieTKe allOMOCHIMKATOB MOHOB LIEJOUHBIX U
[IEI0YHO3EMENBHBIX METaJJIOB BOLOPOJHBIMH HOHAMH BOJAbBI BCJEH-
CTBMe ee yacTHUHON Aucconunanuu. Ilpucyrcrsue B Bome CO, mOBHI-
[aeT KOHIEHTPAU WO BOLOPOLHOIO HOHA M YCHJAWBAET THAPOJHTHYE-
ckoe paznoxenwue. IIpy 3aMelreHsn mMpoHCXOIUT 0Bpa3oBaHUe aJIO-
MOKpPEMHEBHIX KHCJIOT U OCBOGOXKIEHHE THAPOOKUCEH IIETOUHBIX HITH
e OYHO3EMETbHBIX MEeTaJIIOB.

Hanpumep, ruaponns HATPUEBOro MOJEBOrO MmnaTta H3o6paxaior
TaK:

Na,O - AL, O, - 6Si0, + pH,0 = 2NaOH -
—+ ALQO, - mH,0 - 6Si0, - nH,0 . '

[Monyuusmuiica NaOH cpasy xe cOequHsIeTCst € YIJIEKHCIOTOH,
nasas comy. B pesysnbrare 3TOTO ABJICHHS B IEJIOUHBIX T'DAHHTAX
BO3HHKAIOT BOIH IIEPBOT0 THNA. EcC/iu BBIBETPHBAHHIO MOIBED-
raloTcs KaJblUMeBEle I0JeBble INIATH, TO YYACTBYIOUIHE MPH 3TOM
BOZLBl 00OramiarTes ruapokapboHaTaMH KaJbiisd. BrlBeTpuBaHue
OJIUBHHA, aBTHTOB H POrOBBIX OGMAaHOK HJAET B HAIIPABJEHHH CEPIEH-
THHH3ALWH, T. €. 00pa30oBAHUs cephneHTHHA, a 3ateM SiOp u xKapbo-
HATOB

(Mg, Fe)Q SiO4 - Mg3H4SiQOQ —_— MgC03 +

(oausuu) {cepuenTHH)

-+ Si0, - nH,0 (unu Fe,O, - nH,0),

B stom cayuae o6pasyloTcs BOAbL C BHICOKHM COZEpPKAHHEM MU
. mpeofaaganueM HOHOB MarHus B KaTHOHHOH dacru. Ilog Bosmefict-
BueM CO, xapOoHaT MarHusl HePeXOJUT B XOPOIIO PAacTBOPHMOE
coenunenne Mg(HCO3),.

C nesaTenbHOCTHIO BOAB! CBA3aHa TAKXKe THApATaLys, T. €. XUMH-
YecKoe INPHCOSNVHEHWe YACTHL BOAM K HacTHLaM MHUHepana, Ha-
npuMep:

2Fe, 0, + 3H,0 = 2Fe,0, - 3H,0.

{reMaTHnT) (TEMOHHUT)
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OkucnutesbHble TIPOLECCH, CBS3aHHLIE ¢ AefictBHeM atMocdep-
HOTO KHCJIOpPOZAA, LIHPOKO PACIPOCTPAHEHB! IPH BEIBETPUBAHHH MH-
HEpaJiOB, COAEPKAMUX 3aKHCHOE Xeje30, HalpuMep NHPHTA. IJTOT
IIPOHECC NPOTEKAeT IO CACAYIOIUM YPaBHEHUAM: .

1) PbS (ranenur) + 20, — PbSO,,

2) CuFeS, (xanpkonupur) 4 40, — CuSO, -+ EeSO4 ,

3) 2FeS, (nupur) + 70, + 2H,0 — 2Fe, (SO,); + 2H,SO,,
4) 4FeSO, + 2H,SO, + Oy— 2F e, (S0,), + 2H,0.

B Xome mpoueccoB OKHCAEHHS pe3Ko cHuxkaercs pH cpenw
(c 6,9 10 2,9).

IIpoueccsl pacTBOpeHMs:, CHApATALUN, OKHCIEHUS NPH BLIBETPH-
BAHHH BCEra CONPOBOXKAAIOTCH IIPOTHBOIOJOXKEBIMH HOpomec- :
caMH — BBII&JEHHS OCAJIKOB, JerujpaTalul, BoccTanoBjexus. [lpy -
06pa3oBaHuy OCALKOB OCOGEHHO 3HAUHTENBHYIO pPOJIb KIpaer yrie-
KHCJIOTa, . Jlalliasi ¢ OCHOBaHHUSAMH pacTBopa KapOoHATH, HAIpH-
Mep: Ca(OH);4+COy;=CaCO3+H,0 (mpomecc xapGoHaTH3anuu).
Brinagenue KapG6OHATOB MOXET TPOM3OHTH TAKKE BCIEACTBHE
YMeHbUIEHHS] COLEPXKAHHUS YIJIEKHCAOTE B PACTBOpE, HApHMEp, IpH
[OBHIIIIEHHH TEMIEPATYPHI, NPH GHOJOTHUECKOM MOTJIOINEHHH ee pa-
CTEHHUSIMH, B DEe3yJbTATE Yero THAPOKapOOHAT KajbIus NepefneT
B kapGoHat: Ca(HCO;); = CaCO3+HyO+CO,. Bcakoe xe yse-
auuenre copep:kannsg COg B pacTBOpe BBHI3BIBAET NOBLIILEHUE pac-
TBOPHMOCTH KapGOHATOB, T. €. AeKapOOHATU3aLHIO TIOPOAHL.

BuosiornueckuM BEIBETPHUBAHMEM HA3BIBAIOT NpPOIECC MexaHHUe-
CKOTO paspylieHuss W XHMHUYECKOIO M3MEHEHHs MHHEDAJIOB TOPHBIX
NOpOJ, moJ BO3IeficTBHEM MOCETWBINUXCS HA HHUX OPraHH3MOB, HPO-
JYKTOB MX KUSHEHESTEJBHOCTH M TPOLYKTOB PasjioKeHUss OpraHu-
YECKHX OCTATKOB. DuoJjiorHueckoe BBIBETPUBAHHE SIBJISETCSI OCHOB-
HOH (PopMOI BLHIBETPHBAHHS IIPH MNOYBOOGpa30BaHHU. AGHOTHUECKOE,
TEPMHMYECKOe M XMMHUUYECKOe BHBETPHUBAHUE HE MOXKET CO3/1aTh NOYBHI
(. T'. Bunenckufi, 1950).

ITo muenuio B. B. IoneinoBa (1953), crepunbHOe BHIBETPUBaHUE
IpefcTaBaAseTcd COBEPIIEHHO He peastbHBIM. [lepBhle CTafHu BHIBET-
pPHBaHHA MarMaTH4YEeCKHX. IOPOJ, IIPOTEKAlOT HPU HENOoCpeJCTBEHHOM
yYacTHH JUTOOMUNBHOH pacTUTENBHOCTH. MUKPOOPraHu3Mbl, SIBJSIO-
1lyecs NEPBEIMU MOCEJNEHIAMH HA TOPHBIX TOPOAAX, HOATOTOBJSIOT
cyOCcTparT [4Jis 3acesleHHs JUIIAHHHKaM{d W MXaMy, a IocjejfHue To-
TOBAT IOYBY AJSl 3aceseHUsl. BBICIIMMH pacTeHussMH. [lepBoHauanb-
HOe TOsBJeHHe KapGoHara KajblUsA B INPOAYKTaX BBIBETPHBAHUSA
MarMaTHUYECKHX II0POJ] BCeueso 003aHO JeATeNbHOCTH OPraHi3MOB.
CocraB peyHLIX BOJ, NPOTEKAIOMHKX 110 TPAHHTAM, Pe3KO OTJHUAEeTCH
OT COCTaBa NPOAYKTOB MCKYCCTBEHHOTO BLIIIEJAUMBAHHUA TPAHHTA:
B peuYHHX BOJAaX 3HAUYHUTEJbHO MeHbIle HOHOB KaJjus u GoJblie
KPEMHEKHCJIOTEl, JTO 3HAUUT, UTO COCTAB IPUPOAHBIX BOJ 0OGYCIOB-
JUBaeTcsl He NPOCTEIMH abMOTHYECKMMH DPEaKHUSMH THAPOJH3A H
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pactBOpeHHs], a Gosee CHOXKHBEIM, XOTSI H Gojiee OBICTPO MPOTEKAEIO-
LM [OPOLECCOM H3BJICYEHHS 3JEMEHTOB M3 MIUHEPATIOB OpPraHu3-
MaM{ H PacCTBOPEHHEM B BOJe 30/JbHOH YaCTH OPraHM3MOB NPH HX
MUHepaau3anum.

Pasnuyaror nBa BuIa XMMHUECKOrO BHIBETPHUBAHHS: YIJIEKHCIOT-

"HOe W cepHOKHCJaoTHoe, Haubosee XapakTepHBHIM IMPOLECCOM MJist

dbopMupOBaHus cocTaBa IPHPOIHBIX BOJ, SIBJSETCS YIVIEKHCJIOTHOE
BHIBETPUBAHHE C €r0 [JIABHBIM AareHTOM YIVIeKHc/aI0Tod. MHTeHCUB-
HOCTb 3TOrO BHJa BLIBETPHBAHHA oOnpelessieTcsl KOHHeHTpaluel
CO; B BOJAX, OZHAKO He BCSl YIVIEKHCJIOTa ClocoGHA B3aiMOJeHCT-
BOBAaTh C IOPOJOH, a TOJBKO 4YacTb €€, Ha3blBaeMas arpecCHBHOH
YLACKHCAOTOH. .

CymHOoCTh YrAeKMCAOTHOTO BBIBETPHBAHHS 3aK/IIOUAETCT B MPO-
TEeKaHWHW peaknui:

CaCO, + CO, + H,0 = Ca(HCO,), — Ca" + 2HCO;,
RSi0, + CO, -+ nH,0 = RCO, -- Si0, - nH,0 .

Ecian yriexucnoTHOMY BHIBETPUBAHHIO NOABEpPraercss Xasjbijue-
BBIH CHJHKAT, TO, KaK $IBCTBYeT 13 BTOPOH peakuuu, obpasyercs
cnabo pactBopuMbit CaCO;, opHaKo WOA BO3XEHCTBHEM TPOLOJ-
JKaWIIerocs npolecca YIJAeKHCIOTHOTO BEIBETPHBaHUS o6Gpasyercs
60Jiee pACTBOPHMOE COEJXHHEHHe KaJblHs B COOTBETCTBHH C MEPBOI
peakuuefl.

OCHOBHBIM areHTOM CEPHOKHCJIOTHOTO BBLIBETPHBAHMA SIBJIAETCH
cepHas KucaoTa, ofpasymouiascad MpH OKHUCJAEHHH CcyaAbpHIOoB (Ha-
npumep FeS,). CepHOKHUCIOTHOE BBIBETPHBAHHWE OCYLIECTBJSETCS TO
cxeMe

CaCO3 + HQSO4 — CaSO4 + C02 + I_Izo ]
RSiO, + H,S0, — RSO, -+ Si0, 4 H,0 .

B ropusix noponax cyibGuab AMEOT CHOPagHYecKoe Paclpoct-
paHeHHe W IIOPTOMY CepPHOKHCIOTHOE BHIBETPHBAHHE HHTEHCHBHO
IPOSIBJISIETCST MECTaMHM, B COOTBETCTBYIOIIUX YCIOBUSX.

XapakTep BHBETPHUBaHHS MUHEPAJOB 3aBHCHT OT YCJIOBUH Cpelbl,
B KOTODOH OHO IIPOTEKaeT, B YAacTHOCTH OT peakuuHu (BeTHUHHEI
pH), comeBoro cocraBa M MHHEpaJH3aUHMU BOJHBIX PaCTBOPOB, CBS-
3aHHBIX C HHTEHCHBHOCTHIO OMOXMMHYECKHX [POLECCOB. B Xohe BHI-
BETpUBaHMsI HaGIIOZAeTCs CTYHEHYaTOCThb, KOTOpasi ONpefelsercs
KaK CTPYKTYPHBIMH, KPHUCTAMIOPHIUYECKHMH H KpHCTAJJOXHMHYe-
CKHMH OCOOEHHOCTSIMH MHHEepasa, TaK ¥ KJIHMAaTHUECKAMH YCJIO0-
BUsIMH BeIBeTpHBaHHA. Cpenu KJIUMaTHUeCKHX (DaKTOpOB TJaBHOE
3HAUEHHE HMeeT TeMIepaTypa BO3AYyXa M KOJHYECTBO aTMocdepHBIX
ocankoB. Uem 6osbile B rofy AHEH C BEICOKHMU TeMIepaTypaMH H
YeM OHAa BEIIE, TeM WHTEHCHBHEe HAYT nponecchl okuciaeHus. ITo-
JlaraioT, 4yTo B pafioHaxX cO CPeNHerofoBOH TeMmepaTypoil Bo3Zyxa
HUXKE . HyJdst OKHcJIeHMe CcyaAb(uioB INpoTeKaeT oyeHb cnabo
(A. A. Bpoackui, 1963). Onunako, no Muenunto 0. IO. Byrenbckoro
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(1962), okucsenue Cy/ibbuI0B H mpeBpallleHHe MX B XOPOLIO pac-
TBOPHUMBIe CYJb(haThl CONPOBOXKIAeTCs BHIAENEHHEM Telaa M 1103-
TOMY MOXKET CBOGOZHO MITH B 06JIACTAX C HU3KUMH TEMIIEpaTypaMH.

Honnnit cocras BoA, GOPMUPYIOIIUXCA B COBPEMEHHOHN KOPE BbI-
BETPHBAHMS H3BEPKEHHBIX NOPOJ, CJAENYyeT paccMaTpHBATh KaK THI-
POTeHHBIH IPOAYKT INpPOLECCOB BLIBETPHBAHHA. YUACTBYIOLIME IPU
3TOM pasauuHble (PAaKTOPHl B TOH WM WHOH Mepe OKas3bIBaIOT BJIHS-
HHe Ha XMMHUIO BOJAbl. MOXHO HA3BAaTh TPH IJIABHEIX - HCTOUHHKA I10-
CTYIJIEHHS] HOHOB: MaTepHasbHEIH CcyOcTpar, OGHOXMMHUYECKHE IIpO-
- meccel u arMmocepHble ocanku. Posp MartepuasabHOro cyberpara
SICHO BBIPHCOBBIBAETCS M3 NpPHUBeIEHHBIX BHIIe DeaKUUH THAPOJH3A
MI0JIEBBIX LIIATOB U BEIBETPUBAHHA OJUBHHA. Dojee moxpo6HO BIHA-
HYE BeLeCTBEHHOr'O COCTaBa Cpelbl Ha XUMMIO IPHPONHBIX BOJ
ocBellieHo B riase [V. , _

MuHepanusanyss ke BOA B KODe BBHIBETDHBAHHA H3BEPKEHHBIX
HOPOJI OmpefensieTcss HMHTEHCHABHOCTBIO IIPOLIECCOB BHIBETPHBAHHS,
T. €. KJIAMATHYECKUMH VCIOBUAMU. AKTHBHOCTE OHOXHMHYECKHX
IIPOLECCOB U COCTAB aTMOc(epHEIX OCATKOB TaK¥Ke 3aBUCAT OT KJH-
mara. Camble pacnpocTpaHeHHble B BoJaX KODBH BHIBETPHBAHHS
rugpokapboHaTHble HOHBL MUMEIOT B OCHOBHOM OHOXHMHYECKOe IIpO-
HCXOXIeHne. MUKPOOPraHU3MBbl, YUaCTBYIOUIHEe B TPOLECCAX BEHIBET-
pHBaHHUS, MOTJIOMAIOT KUCJIOPOJ, U BBIACJSIOT YIVIEKUCJIOTY. B cBA3M
¢ srum kounenrpanuss HCOs" gosmebsercs B TPYHTOBHIX BOJAX
B Gonbumux mnpenesnax. A. A. Kononnsguues (1960) mertomowm como-
cTaBJeHds HaIVIAHO IOKasasa 3sasucuMocth copepxkauusgs HCOs5
B KaPCTOBHIX BOLAX OT KJAMMAaTHUECKUX YCJIOBUH.

Eciu B MaTepHaibHOM CyGCTpaTe KOPHI BHIBETPHBAHHS MMEIOTCS
KapGoHATHEIE NMOPOJE, HANPHUMeEpP, B KApCTYIOLIHXCA MacCHBaxX, TO
yacth HowoB HCO;” mocrymaer B BOAYy NyTeM pacTBOpeHHs Kap6o-
gatos. PacrBopuMocTs KapGOHATOB HAXOAHTCS B HPSIMON 3aBHCH-
mocty ot npucyrcTBis CO;, a HCTOYHHKOM GOJNBUIMX KOHIEHTPaului
CO, uaie Bcero sBagioTca OmoxuMmmuuyeckue mpouecchl. Cuoenosa-
TEJBHO, U B 3TOM CJjyuae 4acTb I'HAPOKapOOHATHLIX HOHOB 00pa-
syetcs GuoxuMmuueckuM nyteM. Mcxons us peaknuu CaCOz+4H,O4
+COs—Ca (HCO3) 3, MOKHO cKazaTh, uto mosoBuHa uoHoB HCOj5
Gepercst U3 cyOcTpaTta W IOJOBHHA — U3 IOJ3EMHOTO BO3LyXa.

CrennagpHbB HHTEDEC IPEACTABJ]SIOT Te H3MEHEHHS] B XHMHH
BOJI, KOTOPBIE IPOUCXOIAT MOJ, BJAUSHHEM H3MEHEHHS COCTaBa CaMOK
BOJOBMeILAIoNell OPOALl B XOJ€ ee XMMHUYECKOrO BBIBETPHBAHHS.
IMocnennee, cnaGo NPOABAAACH Ha NEPBEIX CTaAUSAX, IOCTENEHHO
VBEJNUUUBAETCS N0 Mepe pa3ipob/eHus U U3MeJbUeHHs] MOPOALI NpH
(pH3HUECKOM BBEIBETPHBAHWH. B IepBHIX CTaJuAX BLIBETPHUBAHMIO
[OJBEPraloTCsi MeHee CTOHKHEe MHHepaJjbl, IIPH 3TOM B BOAY IOCTY-
AT KaKHe-TO OIpeleseHHble HOHB. B mHocleayoux CcTajusx
3THM mpoueccoM OYyAYT 3aTPOHYTHl U OoJiee CTOHKHE MHHEDAJH, U
cocTaB MOHOB, oforailaiiuiux BoLy, Oyner yxe uuasiM. OTcioga cie-
JLYeT, 4TO THIl BOJX OINpeNesercd He TOJNbKO COCTAaBOM BOJOHOCHOH
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MOPOAbl, HO H B 3HAUHTEJNBHOH Mepe 3aBHCHT OT XapakTepa H
CTAJUY ee BHIBETPHBAHHS.

ITo B. B. ITonsiHoBy (1934), Ha BceM 3eMHOM IIape TMPOTEKAIOT
KAYeCTBEHHO OJMHAKOBbLIE MPOLECCH BHIBETPHBAHHS, HO- UX CKOPOCTb
¥ HHTEHCHBHOCTbL 3aBHCAT OT I'MAIPOTEPMHUYECKHX YCJIOBHH, a COCTaB
IIPOJYKTOB BHIBETPHBAHHS — OT IEPBOHAUAJBHON NOPOABI, CTafHU H
IJIUTEALHOCTA BLIBETPUBAHUSL M OT penabea wMecTHocTH. [lepBhle
CTajgiy BLIBETPUBAHHSI XaPaKTePU3YIOTCS OBICTPHIM paspylLIeHHEM
KaJbIIUEBLIX CHIMKATOB [0 CPaBHEHHUIO ¢ Hosiee YCTOHUMBBIMEH (Op-
MaMy HEKOTOPLIX HATPHEBBIX M KaJIHEBHIX H OCOGEHHO yCTOHYMBLIMH
MarHe3uaJbHbLIME CHIHKaTaMy. VIHTEHCHBHOCTH BBIHOCA Pa3HBIX 3Je-
MEHTOB H3 c{epbl BEIBETPHBAHUS HEOJHHAKOBA: KaJbIluil BBIHO-
cutcs OblcTpee HATpHHA, HATPUH — OLICTpee Kajus, KaJuii — OBICT-
pee Marsusl.

Xupokasa u Cysima (1957) mpusoxsar TabJaHuLy Pe3y/abTaTOB XH-
MHMUECKOro aHaju3a aHjesuTa M 0as3ajbTa ¥ IPOLYKTOB TPEX HX
TOoCHe0BATELHBIX CTAfuii BHIBETPHBAHHUS, HAIVISAHO WJIIOCTDHU-
PYIOLLYIO MOPSILOK BEIHOCA dJeMeHTOoB. B anpesure xomuuecrso CaO
yMenbuiaoch ¢ 7,09 mo 1,47% (rperbs cragua), NasO — ¢ 2,62 no
1,04%, MgO —c 3,94 mo 2,58%. B Gaszanbre comepxaunne CaO
y6aBuiocr ¢ 7,36 mo 0,29%, Na,O —c 2,14 no 0,10%, MgO —
¢ 4,65 no 0,40%. U3 srux uudp caeryer, uto Ca” BeIHOCUTCSA Obl-
crpee Na', a Na'— Geicrpee Mg~, aas GasanbTa yKasaHHas mocje-
JIOBATENIBHOCTh BBIpAXKeHa cjadee.

b. 1. Kpotos (1953) npuiuen K 3ak/IOUEHHIO, YTO HNPHUMHOHN
PasSMHUHOH MUIPALHOHHOH CIOCOGHOCTH 3JIEMEHTOB, HECOMHEHHO,
ABJSIOTCH (DU3UKO-XUMHUUECKHE YCJIOBHS CPebl BEIBETPUBanUs. Mur-
pallMOHHAs CIOCOOHOCTh MOJKHA OTPAXKATHCA HA COCTaBe KaK 3JI0-
BUS, TAK W IIOYBEHHBIX U TPYHTOBBIX BOL.

VuurHBas ckasaHHOE BBIlIE, MOXKHO TpPEANOJNONKHATh, YTO B Ha-
YanbHOH CTAJHH BBLIBETPHBAHUA, CKaX{€M, HOPMaJbHLIX TPaHUTOB
B OOBLIYHOM IeJOUYHOH cpele JOJMKHEL (POPMHPOBATLCH KasblUeBHE
BOJZbl, KOTOPEIE B ZaJbHefIleM MO Mepe paspylIeHHs HOpPOoabl OYAYT
nocTeneHHo oforamiaThess HaTpHeM. TeM He MeHee, IIPHCYTCTBHE
B ITOPOJie GOJIBIIOrO KOJUYeCTBA HATPHEBBIX (aJbOHT) HJH Maruye-
BBIX (OJIUBHH) CHJIHKATOB Ge3yCIOBHO CKAXKeTCs Ha XUMHUECKOM
00/iMKe BOJBl U B NEPBOK CTaJuu BhIBeTpuBanMsa. B Boge 6yayr 00-
HAPYXKHBATHCS TIOBBIIICHHEIE xonueHtpanuyn Na' man Mg, Taxkum
o6pasoM, NpaBUJbHAdg HHTEPIpeTalHs pPe3y/AbTATOB XHMHUECKOIO
apaju3a BOJ, CBSI3aHHBIX C M3BEPXKEHHBIMH IIOPOJAMHM, BIOJHE
peanbHa, XO0Td OHA H OCJOXKHSETCS] YKa3aHHBIMH OOCTOSATENbCTBAMU.
Ha nocnennux craausx BHIBETPHBAHHA MarMaTHYeCKHX IOPOJ HpH-
obperaior GosblIoe 3HAUEHHE PEAKUHM KATHOHHOIO OGMeHa BBULY
o0oraieHusi INPOAYKTOB BLIBETPHBAHHS TJIMHUCTHIM MAaTEpHAJIOM.
ITon BiMAHHEM 3THX NPOLECCOB KATHOHHBIHL COCTaB BOABI pajii-
Ka/JbHO MeHseTcs.
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5. TIOYBDI

[TouBsl, KaK H3BEeCTHO, OGOralllalOT BOAY HOHAMH, rasaMH, opra-
HHYeCKUM BelllecTBOM. BJIHsiHMe IIOUBEHHOrO NMOKpoBa Ha (PopMupO-
BaHHe BOJ, LBOSIKOTO POXA&: C OJHOH CTOPOHEI, MOYBBl MOTYT YBEJH-
YMBaTh MUHEpaausanuio (GUILTPYIOLIHXCA yepe3 HHX aTMochepHBIX
0CaKOB, a ¢ IPYrofl — MeraMopdu30BaATh yXKe CIOKUBIIMACS XH-
MHUYECKHH COCTaB IPYHTOBBIX BOJ, BCTYMAIIIMX C NOYBAMH BO B3aH- -
mopeficteue. KosnuuecTBeHHasi CTOPOHA 3THX IIPOLECCOB ONpese-
Jsiercsl TUIOM IouB. Ecam Boma npocayuBaercs depes OGefHble CO-
JSMH TOP(DSHUCTO-TYHIPOBLIE WM OOJIOTHBIE NIOUBH, TO OHA obora-
I[aeTCsl OPraHMYeCKHM BEIeCTBOM H JIUIIb B OYeHb MaJiod Mepe
nonamu. IlpumepHo TO Ke camoe HAOGJIOLAETCS B NOJN30JHCTBIX H
CyNecyaHbIX I0YBAX. 3HAUMTEJNbHO O0Jblle COJNEH OTHAIT B BOAY
YepHO3eMHbIe M KALITAHOBEIE MOUBHL. 1 0cOGEHHO CHIBHO BO3JEHCT-
BYIOT Ha MHHepa/iusanuio OQUIBTPYIOILKXCS BOJ COJIOHYaKOBhHIE
IIOYBBI. '

BeseperBue cniocofHOCTH TOUB MOIVIOIIATL Pas/MIHblE BELECTBA
HALO MoJaraTh, UTO MHHEDAJH30BAHHLIE BOAH, (DHALTPYSACH uYepe3s
HEKOTOpBIE THIB NOYB, O6YIyT TepPATb HacTh cBoux coseft. Kak mu-
mer H. U. Top6ynos (1957, ctp. 41), «npu NPOnyCKaHHH BOAHL Ue-
pes TOuBY WJIM M3BECTKOBHIE KaMeHb UacCTb COJell 3alep:KHUBanach,
a BOJa CTAHOBHWJACH GoJiee NMpecHOH W MeHee BpeXHOH AJas 3[0-
pPOBBA».

B xome mpocaunBaHus BOABL Uepe3 NOYBY BCJAENCTBHE OKHC/IEHHS
KHCJIOPOJIOM OPTaHMYeCKOro BelllecTBa H3MEHSETCH TaKxKe COCTaB
pacTBopeHHBEIX ra3oB. CopepxaHue KHCIOPOJA NPH 3TOM YMeHb-
maetcsl, a KoauyectBo CO; COOTBETCTBEHHO yBeJaHuuBaeTcs. Brime-
JsI0llascd JBYOKHCh YIVIEPOAA CJYKHUT HCTOUHHKOM O6pas3oBaHHA
THAPOKAPGOHATHBIX HOHOB!

CO, + H,0 — H,CO, — H' + HCO;.

B/MstHHIO TPYHTOBEIX BOJ HAa 3acojleHHe IOYB YAEJEHO MHOTO
BHHMaHHS B THIPOLEOJOTHH M HOUYBOBEeAeHHH. Bompoc ke 06 usMe-
HEHHH COCTaBa TPYHTOBBIX BOJ IIOJ BO3LeHCTBHEM NouBoOOpaszoba-
TeJbHBIX IPOIECCOB NOKa OCTaeTcs Majo ocBellleHHHIM. IIpu B3au-
MoIeACTBHY TPYHTOBHIX BOJ C MOYBAMH, KPOMe BHIIETAUHBAHUS CO-
Jeft, TPOMCXOAUT MeTaMOp(HU3auusg COCTaBA BOJ IOJ BJHSHHUEM
yoHHOro Oo0MeHa, IPOLECCOB MHUHEPAJoo6pPa30BAHUS WM 3aMelle-
HUSl yKe UMEIOIIUXCsl B NOUBAX MHHEpasloB ADPYruMu (MeracoMa-
103). MHTEeHCHBHOCTE MeTaMOD(U3anyuy 3aBUCHT OT THIA TOYBEL, OT
CcolepXKanus B HeH KOJNJIOUAOB, OGMALAIOIINX CIOCOGHOCTRIO aJCcop-
6UpOBATh HOHBI, a TaKke OOMEHHBATh NOIJIOILEHHEIE HOHE HA HOHBI
BOJHBIX pacTBOpoB. KoJmougHbl#l cocTaB ofpasyeTcs IpeHMyUIeCT-
BeHno u3 SiOs, Al,O3 v APYrHX OTPHUIATENBHO 3aPAXKEHHBIX YaCTHIIL,
HOSTOMY OHH IOTJIOIAIOT TJIAaBHBIM 006pasoM HOJIOKUTENLHO 3apsi-
JKEeHHEBIE MOHH (KaTHOHB) . KpoMe afcop6uuy KaTHOHOB, B HEKOTOPHIX

4% v 51



a

cllyyasix MOXKeT JMPOHCXORHMTbL ¥ . afcopOuusa HOYBOH aHHONOB
(nampuMep, JATepUTHBHIMH IOYBAMM) M, CJIELOBATENbHO, DPEAKIHH
AHHOHHOTO OOMeHa MeXJAy NouBofi M BOmOH. JlauHblll mpouecc usy-
ueH cnabo.

O6uiee KomuyecTBO KaTHOHOB, afcop6upoBanuoe 100 r HoOuBHI,
HONYYHIO Ha3BAHHE €MKOCTH TOIVIOUIEHHS WJIH EMKOCTH OOMeHa
HoYBb. EMKoCTh HOrJoOlleHHsT BEIpazKalOT B MEHJJIATPAMM-3KBHBA-
nJeHrax Ha 100 r mouBel. AncopOUPOBAHHBIE KATHOHBI YaCTO HAa3hl-
BAIOT IOIVIOLIEHHBLIMH, WM OOMEHHBIMM, KATHOHAMH, a COBOKYII-
HOCTh IIOUBEHHBIX KOJJIOWAOB, YUACTBYIOIIUX B TOrJIOIEHHH KaTHO-
HOB, — IOYBEHHHIM IIOTJIOLIAIOMUM KOMIIEKCOM. B 3aBucuMocTu or
KOJIMYECTBA H CBOHCTB KOJIJIOHIOB, COCTABJSIOLUNX TOUBEHHHIH MOT-
JIOMAOIUMH KOMIVIEKC, PA3JIMYHbIE NOUYBLI JOBOJBHO CHJIBHO OTJIH-
gyalTes JAPYr OT ApPyra IO BeIWYHHe eMKOCTH Iorjolllenus. Tax,
IIOA30UCTLIE TOPH3OHTHEI (CJIOM) TIOYB CEBEPHOH JIECHOH 30HBL
0BBIYHO HMEIOT eMKOCTh o6MeHa oT 6 imo 8 mMr-3xB. Ha 100 © HOUBHI,
yepHO3eMHBle MOYBH — oT 40 go 60 wMr-sks., Topd— or 60 mo
100 mr-3kB. u gaxe Gosee (M. IT. CeproGonbckuil, 1953).

ITornoweHyBI# KOMIVIEKC [OYB MO CBOEMY XapakTepy pasHool-
paseH. IlouBbl CpeIHUX IIKHPOT, HAIPUMEDP UEPHO3EMEBI, HMEKT B . CO-
CTaBe CBOEro NOIJVIOUIEHHOrOo KOMILIeKca OOBYHO Ha IEPBOM MeCcTe
KaJblluH, HA BTOPOM MarHuii. B MeHBIIHX KOJHYeCTBaX MOTYT IpH-
CYTCTBOBaTb APYrHe KaTHOHHL I1ouBbI CeBEpHBIX ILIMPOT CHJIbHO BHI-
llesodyeHbl X B HOIVIOULEHHBIH KOMIJIEKC HX HAPALY € JAPYTCHME
KaTHOHaM# BXOZAT WOHH BoJopona. Eciym nousa mojBepraercs BHI-
LIeqaYNBAHHIO JOXKAEBHIMH BOJAMH, TO M3 €€ INOIVIOLLEHHOT'0 KOM-
nJeKca cHaua/ja BLIHOCATCS HOHBl IeJOYHO3eMeNbHBIX METaJjoB,
3aTeM HOHBI HaTpus M B KOHEYHOM cuere (OpPMHPYeTCs KHCAas
0YBa, cojepxallas IOrJolleHHb Bonopox. [lpu 3aconennu mous
B 3aBHCHMOCTH OT COCTaBa HAKOILIAIOUIUXCA COJiedl TIPOUCXOLAT €O-
OTBETCTBYIOLIKe npeo0pa3oBaHud B IOIVIOIIEHHOM KOMIJIEKCE, KOTO-
pBiii mocreneHHO oforallaercs HOHaMHU HaTPHs.

B saBucuMocTu oT BesqHYMHEl pH nouBeHHOro pacTBOpa NOYBHL
JIeJIAT N0 WX KHCIOTHOCTH Ha rpynnel. K KHCABIM II0YBAM OTHOCAT
nojsodel, uMeomue o6siuHo pH B npepenax ot 4,5 mo 6,0; K mefiT-
pasbHBIM ToYBaM — depHo3eMel, pH KoToprix Kosnebuercst ot 6,5 10
7,2, K ULeJIOUHBIM 110YBaM — KapOOHATHEIE CEpO3eMEl, ¥ KOTOPHX
BesinyuHa pH o6wruHO nmpesrimiaer 7,5.

Cam no cebBe NOrJIOWLeHHBIH KOMILJIEKC IIOYB U BOOGHIE TOPHBIX
IJIHHUCTBIX NOPOA (QOpMHUpPYeTcs, ¢ OLHOH CTODOHBI, B pe3yabTaTe
IPOIIECCOB BBIBETPHBAHMSA, NPH KOTOPLIX KATHOHBl H3 HEOGMEHHOTO.
COCTOSIHAA IepeXoiAT B oOMeHHOe, U, C LPYyrod,— B pesyjabraTe
B3aUMOJIEHCTBYUA TIOYB C TPYHTOBBLIMH BOJ2MH M aTMOC(EPHBIMHE
ocajsikamu. M3 mipecHBXx THAPOKapOOHATHHEIX KaJ/bIHEBBIX BOJ IIO-
MJIOULAIOTCSl TIOYBOH B OCHOBHOM HOHBI KaJbHHS, H3 COJIEHBIX XJIO-

_PHIHBIX HaTPUEBBIX BOJ — HOHBI HaTpusa. IlosToMy mo xapakrepy

g

iHOI‘JIOI_U;eHHOI‘O KOMIIJICKCA TIOYB MO2KHO CYIHUTB O COCTaBE€ BOJ, C KO-
52 ' ' ‘



TOPBIMH OHa B3auMofeiictBoBaja. IJouBsl B CBOIO oOuepenb H3Me-
HAIOT KATHOHHBIH COCTaB IPOCAYUBAIOLIUXCS Yepe3 HHX BOJ.

ITo B. B. Iosnnirory (1932), HaKon/Ne€HHe THICA B NIOUBE MOMKET
IPOUCXOAUTHL NyTeM OOMEHHON peakuuu MexXTy NOAHUMAIOIIMMUCS
[0 KamuuisipaM cyJdbdaTaMu HAaTPHSI U IOIVIOIAIOLIUM KOMILIe-
KCOM, HACHIIIEHHBIM KaJblWeM K Mari#HeM, COTJACHO CIeRyILEeMY
ypaBHEHHUIO: '

Na,SO, (sona) + Ca” (nousa) + 20,0 — 2Na’ (mousa) 4-
—|_ CaSO4 ‘ 2HQO .

B pesyabTare 3TO# peakUuy B BLHICOKOQUCIEPCHOH YaCTH ITOYBBL
MOSIBUTCS OOMEHHEBI HATPUU ¥ M3 pacTBOpa BBIMALET TPYAHOPACTBO-
PUMBIH THIIC.

[Tpu ¢uapTpanuu dYepe3 MOYBHl CyAb(aTHBIX KaJ/bLHEBBIX BOJL
MOKET WJTH BBITECHEHWe HaTpus U Maruus Hs KOJIJIOHILHOI‘O KOMII-
JieKca IO CJAEIYIOLIUM cxeMaM:

- CaSO, + 2Na’ (nousa) — Na,SO, -+ Cid™ (mouBa);
CaSO, -+ Mg (nouma) — MgSO, + Ca™ (nousa).

ITapannenbHo ¢ npeo6pasoBaHHeM HOIVIOLIEHHOTO KOMINIEKCA
nrer-oforamieHie BOJ HOHaMH HAaTpPUd U MarHus U Meramopdusa-
Hus CyJdb(paTHBIX KaJbLHEBBIX BOL B CyJb(aTHbe HATPHEBBIE HIIH
- MarHHeBble. B KOHEUHYI0 CTafdi0 BBIENIAUHBAHUS IIOYB 34 . CUET
BLITECHEHHSl M3 KOJUJIOMAHOIO KOMIUIEKCA HOHAMM BOAOPOLA HOHOB
HATPHS MOMKeET ccpopMHpOBaTbc;x mepBHIil  (COMOBBIM) THO BOA.
O poau peakuuii KaTHOHHOr0 oO6MeHa B (DOPMHPOBAHHH XHMUYe-
CKOTO €OCTaBa BOJ, HOAPOOHO OyAeT cKa3aHo B Iriase VI.

A. A, Konopaxuas (1963) uccnemopasia B3auMoOIelCTBHE aTMO-
cepHBIX 0CaJKOB C HEKOTOPBIMH THIAMH 110YB. Eciu mozsonucras
1I0YBa IIPOMBEIBAETCS PA3JIHIHBIME IO COCTABY aTMoc(epHBIMH Ocal-
KaMH, TO UpH BOSAEHCTBHH HOXKAell ¢ HUSKMMH IoKaszarensimu pH
IPOUCXOZHT HHTEHCHBHBIH BBIHOC M3 IOYBBI KaTHOHOB. OnbiTaMu

A. A. KonoasiXKHOM yCTAaHOBJIEHO TaKikKe, YTO aTMocdepHas Boja co-

IIeJOYHON peaknyel, B3aUMONEHCTBYS C KHCALIMH NOYBAMH, Ipe-
TepreBaeT 3HAYUTEJBHO OOJBHIYID MeTaMopbusamauio, yeM BOAA
C KHCJIOH peaKuwueli, HaIpuMep, B pe3yabTaTe B3aHMOJEHCTBHS aT-
mochepHO# BOABL COCTABA

HCO,73CI20S0,7 .
M0:185 3

CaromgosNa 5 PH=T7.2

C KUCJBbIMH ACABUAJBHBIMH CYIJIMHKaM{ NOMAYUHAACh BOAA (BO}I-
Has BbITH}KKa) , HMeIollast TAKOH COCTAaB:
S0,494CI5HCO;51
Mo, 4 31,

754 CabSMgoaNas > P = 2.0

Ilpoucxoxaenne Kuciaol cpeinl o6yC/AOBJIEHO, IO aBTopy, obpa-
3opanneM CO; B pesysbTaTe pasiioxkeHuss KapOOHATOB M BHIALNCHUST
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1Ipu 3TOM H3 NOYB 0OMEHHOro BOZOpoja. IIpu B3auMomedcTBUM Kuc-
JIBIX CYTJIMHKOB C KMCJBIMH Ke BOJlaMu MuHepajusauus u pH Bomwl
U3MeHsIeTCs He3HauuTeabHO, Kuciaas peaKuus caMuX CYLJIHHKOB
MoOxkeT OBbITh BbI3BAHA JHUOO IPHMECHIO 3HAUHTENBHOIO KOJHUYECTBA
OpPraHUyecKoro BeIllecTBa, Ju6G0 NPUCYTCTBHEM B CYIJIMHKAX KaOJH-
HHTA, B KDHUCTAJIMYECKOH pelIeTKe KOTOPOTO HMeeTcsi OOMEHHBIN -
BOZOPOZ.

Unbunbtpanuy 4depe3 MOYBH BOJ, COMACPKALIMX HOHH MarHud,
MOKET CONYTCTBOBATh HeoOpaTHMasi peaklHs mnorgaollenuss Mg
KOJIJIOMJHOH YacThIO IOYBH C 06pa30BaHHeM BTODPHUHBIX CHIHKATOB
win ajfloMOCHINKaTOB Maruusi. Muorma maGmaromaercs u o6paTHBIH
nponece — BEIMbIBAHKE Marnug #3 noussl. Mcenenosanus H. M. Top-
6ynoBa (1948) mnokasanu, yro INONVIOLIEHHBEI BOAOPOJ OKA3LIBAET
BJUSHAE HAa IOJBIKHOCTL MaruHus. Ecnm mouBa cOJEpPXKHUT, KpoMe
00OMeHHOTO MarHMsd, H BOZOPOXN, TO MarsHufi 3HA4YHTENbHO Gosblie
necopbupoBajicss W3 YepHO3eMa IpH 00paBoTKe MOYBHI XJIOPHCTHIM
ammonueM. CorsacHo na6oparopusiM onbitam K. T1. Marmunxoro
u B. K. Mankosa (1949), moBHlIlleHHe KHCJOTHOCTH ITOUBHEl BELET
K YCHJEHHIO BLIMBIBAHHsI MarHus. UeM KHClIee peakUHs IOYBHI,,
TeM GoJibllle MArHHSI [IEDEXOIXUT B BOXHYIO BHITSXKKY. B mpupomgHbix
VCJIOBHSIX BEIMBIBAIOLIUHCS M3 TOYB MaTHHH MOCTYIAeT B TPYHTOBBIE
Boxel. Ml3BecTHO, 4TO cHCTeMAaTHUECKOe TpHMeHEHHEe a30THBIX YA06-
penni, NOAKUCASIOUIAX NOYBY, NPHBONUT K YMEHbHIEHHIO COMEpHKa-
HHSl TIOABMKHOrO MAarHHsi B IIAXOTHOM CJIO€ IOJ30JHCTHIX IIOUB.
Wuorna cosm MarHms CKOIVISIOTCS B [IOANOYBEHHBIX IOPH3OHTAX.

B pafioHax ¢ MeCTHHIM BOJHBIM TNMTaHHEM IIOYBEHHBIE OKPOB
‘HB.HHGTCH OJIHUM M3 BeRyluX (akTopoB GopMHUPOBaHHA TPYHTOBBIX
\Boj. JLiist mOTOMIHEHHS] 3aTIACOB IPYHTOBHIX BOJ HMEET CYILEeCTBEHHOE
3HaYeHHE [POHHILAEMOCTh TIOYB, a JJIf KX XHMHYECKOro cocraBa —
HaJHYMe BOJHOPACTBOPHMBIX cosell B mouse. Ilo oTHomeHuio K mo-
BEPXHOCTHBIM BOJAM DOJb NOYBEHHOTO TOKPOBA CTAHOBHTCS e€llle
oosee BaxHol. [lo Bripaxenuo B. M. Bepraackoro (1933—1936),

-~ , TIOYBEHHBIE PaCTBODPLI «ONPEAENSIOT XapaKTep BCEX NOBEPXHOCTHHIX

| Boj GHOC(EpEI» M, B YACTHOCTH, KOCHOBHYIO COCTAaBJSIONIYIO YacCTh
| COIEBOTO COCTAaBa PEUHBIX BOJIY.

Ilpn HersryGOKOM 3ajleraHuil I'DYHTOBBIE BO,UJ:I ABJAIOTCH HCTOY-
HUKOM 3acojienusi nous. B ycaoBusix «rumpomopduoro» (B. A. Kos-
na, 1960) mousoo6Gpa3oBaTesbHOTO Inpouecca (B ecTeCTBEHHOH 06-
CTaHOBKE WM 0UpPd OPOMIEHHWH) KAaUWIISPHOBOCXOASIIHE BOALI OT
3epKaJjia TPYHTOBHIX BOJ| BEISHIBAIOT 3aCOJIEHHE BEPXHUX TOPU30HTOB
IOYBEl. DTO sBJeHMEe HabJrofaeTcd NpH TVIyOHHE 3ajeranus CPYH-
TOBBIX BOJ, BHIIIE KPUTHUECKOH, T. €. KOTJa KaluJJASIpHbIE PaCTBOPH,
BOCXOISLLHE OT 3epKaja FPYHTOBBIX BOJ, JOCTHI'AI0T TOBEPXHOCTH
MOUBLL, BEI3BLIBAIOT COJIEHAKOIVIEHHE B NouBe. YeM BrIlle MHHepasu-
3amusi, TeM ObICTpee H TeM ¢ Oosbllefl IyOHHB TPYHTOBLIE BOJBI
MOryT BBI3BIBATH 3acosieHue nous. ITo B. A, Koena (1960), B cpen-
HeM MOKHO IIPHHATb, UTO NIPH MMHEpAaNH3alHH I'PYHTOBEIX Bon 10—
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15 r/n B yciioBuax cpenuelr sount Asnn, Adpuky, Esponsl Kputnye-
ckasi Tny6uHa BHIpA)KaeTcsl BeNMUUHHOH oKojo 2-—2,5 M. Ilpm Mune-
panuzauuu 1—2 r/Jq CPYHTOBHIE BOAB! B YCJIOBHSX JApEeHAXKA H OPO-
IIeHUsT MOTyT 3aneratb Ha raybuHe 1—1,5 M, He BbI3piBasg 3acode-
HHSI TIOYB.

ITpu BHICOKOH CTalMU 32COJIEHHS Ha IIOBepXHOCTH mouB ofpa- -

3yercst Kopka coJieff, KoTopas, 6yIyYld reHeTHIECKH CBSI3aHa C IPYH-
TOBBIMH BOJAMHM, OTpaxaeT HX cocTaB. Tak, COJOBHE COJOHUAKU
Unuiickofi mosumHBl u TuncoBble cojoruyaku Cepepuoro Ilpubaan-
xambs 00pas3oBaiuch B pe3y/bTare HUCHAPEHHs TPYHTOBBIX BOJ,
coorsercTBylomiero cocrasa (E. B. TTocoxos, 1955).
B 3aBuCHMOCTH OT BOJOIPOHHIAEMOCTH - H TIPOMBIBAEMOCTH
[IOYBBL U .30HBl a3palii aKKYMYJUPYIOLIKHECS B HHX COJMH MOTYT 4a-
- CTHYHO WJIK IIOJIHOCTBIO BO3BpalllaThbCs B IPYHTOBHIE BOAL. [lpm cia-
Goff BOZOUPOHHUAEMOCTH IIOYB H 30HBI a3PalHMH COJIH HOYTH LeJH-
KOM OCTalOTCS HAa MecTe; MUTpallusi COJled B NaHHOM CJydae MOMKeT
ocyllecTBasAThea nyTeM nupdysuu (raasa VI). B caywae xopomeit
BOJONIPOHHIIAEMOCTH, HO MaJIOT0 KOJHYECTBA HHQHIBTPAMHOHHAIX
BOJ B IPYHTOBEIA BOAOHOCHBLIH T'OPH30HT IPOHUKAIOT TOJNBKO XODOIIO
. PaCTBOpYIMBIE XJIOPUAHBIE H.CYAb(ATHbIE COMM U 3a CYeT UX IOBHI-
maercsA MUHepaausalus TPyHTOBLIX BoJ. CynbdaTel Kaablusd H Kap-
GOHATHl TIENOUHO3EMENbHEIX METAaJJIOB OCTAIOTCH B ITIOYBE H 30HE
aspalyu. : |

Taxum ofpa3oM, B IpoliecCce B3aUMOJEHCTBHS TPYHTOBBEIX BOJ,

C MOYBAMHM HIeT Nepepacupejesnenne coseli, HalpasjieHHe KOTOPOro
pEryaupyercs THLPOreoJOTHYECKHMY YCAOBHSIMH, BOLHBIM PeXXHMOM
H ApyruMu obcrosTenscTBaMu. CBoeoOpasHble T'HAPOreOJOrHYecKue
VCJIOBHS YCTAHOBJIEHB B AJJIIOBHAJIBHBIX MEXTODHBIX paBHHHAX,
CJIOXKEHHBIX IMBIJIEBATEHIMA TOHKO3E€PHHCTHIMY IeCKaMH C OYeHb HH3-
KOM BOXONMPOHHMIAeMOCTbIO (KO3 dHIMeHT GHUABTPALHN MOPSAIKA
3—7 w/cytku). Ilpu yxkmoHax sepxana TrpydToBhix Bog 0,001—
0,0002 3necp daxTHYecKd CO3LaeTcsl 3aCTOHHBIM BOAHBIH DPEXHM.
Benejictsie 3TOTO N5 aaNOBHAJBHBIX DaBHUH - XapaKTepeH Bep-
THKAJbHBIH BOJOOOMEH, T.€, pacxof (pasTpy3ka) TI'PYHTOBHIX. BOJX
HIeT B OCHOBHOM IyTeM TpaHcnupauuu u ucnapenud. Ha mnenun-
HBIX y4acTKaX a/JIOBHAJbHLIX PaBHHH HaG/lofaeTcd CHCTeMaTHYe-
CKHIi BEIHOC COJIE]l M3 TPYHTOBBIX BOJ B IOYBY, UTO BeNeT K CHHKe-
HHI0 HX MuHepanusanuu. Ha opomaemelx ke 3eMAsiX MBI BHIUM
uuyio kKapraHy. lloaudrue TPyHTOBBIX BOJA NpPH HPOMBIBKAX M IIO-
JIHBE CONPOBOMKZAeTCs IIOBbIINEHHEM HX MHHepaJ/id3allyH IyTeM pa-
CTBODEHHA COJIeH 30HBI 43palld W YCHJIeHHS HclHapeHus. DTH Npo-
lecchl B3aHMOCBSI3aHbI, CKOPOCTb HCIADEHHs] IPYHTOBBIX BOJ BO3pa-
CTAET C TOBHILEHHEM WX YPOBHS, 4 CKOPOCTH 34COJNEHUs] [IOYB TeM
Gosblie, yeM BhllIe KOHIeHTpauus cosell B Bome (H. B. Porosckas,
1960). '

s
# ES
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CospeMenHBle  (H3HKO-TeorpaUyecKne - YCJAOBUS  OKA3bIBAIOT
BJAusiHUe Ha (OPMHPOBAaHNE BEPXHHX TOPHU3OHTOB NOJIEMHABIX BOA U
TJaBHEIM 00pas3oM TPYHTOBHIX. MOIIHOCTH TOJIM TOPHBIX [OPOI,
B npefiefaX KOTOPOH CKa3blBAeTCSH ITO BJAHSAHHUE, NI pasublx 06Ja-
cred HeopuHakoBa. OHa omIpenensieTcss HE TOJNBKO Xapakrepom ¢H-
3uUKO-Teorpauueckux (pakToOpOB, HO M TEOJOTHUECKHM CTDOEHHEM,
THAPOTEONOTHYECKHMH YCIOBHSIMH MECTHOCTH M JAPYTHMH OGCTOfA-
TeJbCTBAMH. B mpejpenax onHOH W TOH Xe KAHNMATHYECKON SOHHI
saryxaomas ¢ IJAyOMHOH aMmiuTyna KojeBaHusg MUHEpATU3ANUH
NOA3E€MHEIX BoJ Oyler pasnauuHasi. OHa 3aBUCHT NPEUMYILECTBEHHO
OT JIUTOJIOTHYECKOT0 COCTaBa BOLOHOCHBIX MOPOL.

B. C. Kosaaescku#t (1960) no xapakrtepy pexnMa HOA3€MHBIX
BOJ BBLAEJAET TPH BEPTHKAJNLHO PAaCIOJOXKeHHBle 30HEL: 1)30Ha ce-
B0HHOI'O0 PpEXHMa, XapaKTepH3yIoluasics UHTEHCHBHBIMU KoJje6a-
HHSIME YDOBHS, TEMIEpPATypPH M XHMHUECKOTO COCTaBa MOA3EMHBIX
BOJ, pacHpoCTpaHeHa B BEPXHHX UYacTAX TPYHTOBBIX M MEXKILIACTO-
BBIX BOAOHOCHHIX FOpPH30HTOB. MolHocTh ee 15—25 M 1151 pHIXJIBIX
u 40—50 M Asns TPEIIWHOBATHIX TMOpPOJA (CpefHss moJsoca Esponeii-
ckoit yactu CCCP); 2) 30Ha MHOrOJIETHETO peXHMa, OTJAUYANO-
mascsg He3HAYHTeNbHBIMH KOJeOaHMAMH YPOBHS, TeMIepaTyphl H
XUMUYECKOI'0 COCTaBa TMOA3E€MHBHIX BOJ, OXBATHIBA€T TOJOCY, TJe
KoJleGaHus NpOABJISIOTCS JHIIL B MHOTOJIETHEM paspese. Momirocth
3TOH 30HBI BHIABJSIETCS 1O MHOTOJIETHUM KojeOaHUAM HUMXKHeH rpa-
HUOB! TpeRBInyuiell 30HE; 3) 30HA BEKOBOIO pEXUMa, XapaKTepH-
3yoIlasicsi OTCYTCTBHEM KoJeGaHH ypOBHS, TeMIepaTypsl H
XUMUYECKOTO ¢OCTaBa TOA3EMHBIX BOJ B Ipelenax CE30HOB roja H
B MHOTOJIeTHeM paspese. MomuocTs ee Ha naatdopMax AOCTUraeT
HEeCKOTbKHX COTEH METPOB, B TOPHHIX PAaHOHAX W HA KpHCTaJJIHye-
CKHX IIHTAX 3Ta 30Ha MOXKeT OoTCyTcTBOBaTh, Hannune Ha raybunax
N0 HECKOJNBKHUX COT METPOB MOA3EMHEIX JbJOB NOATBEPIKIAET cylie-
CTBOBaHHe BEKOBBEIX KoneGaHHH TeMIepaTyp.

Ecnu Bo3pmelicTBHe COBPEMeHHBIX KJIHMaTHUECKHX VCJIOBHH pac-
UPOCTPAHSAETCH CPABHUTENBHO HETNYOOKO, TO Ha OOJBIIHX riyOnHAX
BCTPEUAIOTCS MHHEDaJH30BaHHBIE BOJEL (PacCosbl), BLICOKYIO MHUHE-
panu3anui0 KOTOPHIX Jerde BCero OOBACHUTb (uauKo-reorpaduye-
CKHMH VCJOBHSIMH MHHYBIIHX TeoJordieckux 3nox. [lameoreorpa-
{uell cpaBHHTENBHO XOPODIO OCBEUeHB (H3HKO-reorpaduyecKue
VCJIOBUS TNPEKHUX TeOJOTMYeCKUX INepHonoB. JaHnHble 9TOH HayKH
TOKA3LIBAIOT, UTO Ha MPOTAXKEHNH XKH3HH 3eMJIH KINMATHYeCcKHe yc-
JIOBHSI IOJBEPrajiich HEOJHOKPATHBIM U 3HAUMTEJNbHBIM H3MeHe-.
HuaM. MsMeHennsd KJWMAaTa NPOHCXOAUNM B Ppe3y/abTaTe MHOTHX
NPUUHH: CMELIeHUs OCH BPALUeHHd U NepeMelleHus I0JI0CoB 3eMJIH,
H3MEHEHHs <COJHEeUHOH aKTHUBHOCTH. B INPOILIOE TeQJOrHUecKoe

'BpeMsl, IPO3PAUHOCTH aTMOC(EPHI, CONEpPKaHUsI B aTMocdepe yrie-

KHCJOTH ¥ Ap. OnHO# U3 Cepbhe3HBIX NPHUHH CYUTAIOT TAKXKE TEKTO-
HUYeCKHe TIPolecchl, u3MeHswIe 00K (peabed) 3eMHOH NOBepX-
HOCTH.
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OCHOBEIBasICb Ha [NOCTHXKEHHSIX Iajeoreorpaduy H maseoTeKTu-
HUKH ¥ JAaHHBIX O XHMHYECKOM COCTaBe NPHUPOLHBIX BOJ, B HACTOS-
lee BpeMs paspalaTbiBaeTcss HOBAs OTPacCib THAPOTEOJOrHH — Ia-
JIEOTHAPOTE0JIOTUS. '

Omnucannble Bbilie (u3HKO-Teorpaduueckue (HakTopel B3aUMHO
CBsI3aHbl U BO3/EACTBYIOT APYr Ha jpyra. Jlio6as yactb 3eMHOM I0-
BEPXHOCTH XapaKTepH3yeTcsl 3aKOHOMEPHOHU IPyNIMPOBKOH peaneda,
KJIUMaTa, BOJ, [IOUYBEHHOr0 W PACTHTEJNLHOrO IIOKpoBa U T. A. KoMi-
JieKC 3THX (paKkTopoB OOYCJAOBJIMBAET THUI TeOTrpa(HUIecKoro JaHA-
magra (A. WU. Ilepensman, 1961). B cOOTBETCTBHU C 30HAJBHEIME
H3MEHEHHSIMH THOOB JaHIadTOB B HAIpaBJeHHH B oOHIeM € ce-
Bepa Ha IOT U3MEHSIOTCS M THIIBl TPYHTOBEIX BOJ, T. €. HaGJIogaercs
IHAPOXHMHUECKAs 30HAJNBHOCTh BOJ, KOTOpas HasBaHa reorpadu-
yeckolf (ropu3oHTanbHON) B OTJHYHME OT TeoJOorHYecko# (BepTu-
KaJbHOH) THAPOXMMHUECKOH 30HAJBHOCTH IOI3EMHLIX BOJ.

H. B. I'apmonop (1948) BrimensieT ciaedyoLlHe THAPOXUMHUE-
CKHe 30HBE TPYHTOBHIX BOJ Ha Teppuropun EBponeiickoii yacry
CCCP (c ceBepa ma 1or): 1) -3oHy ruzpoxap6oHATHO-KpeMHE3eM-
HEIX BOA;, 2) 30HY THAPOKApPOOHATHBIX KaJbIHEBEIX BOJ; 3) 30HY
npeobaafanusi Cynb(MaTHBIX ¥ XJAOPUAHBIX BOA; 4) MOA30HY BOJ
KOHTHHEHTAJBHOIO 3aCOJIEHHUS H D) 30HY THAPOKAPOOHATHEIX Kalb-
IIMeBBIX BOJ rOpHEIX obmacteli KpeiMa u Kaskasa.

AsoHajbHble TPYHTOBBEIE BOABI He NONUYMHSIOTCS 3aKOHY 30HAJb-
gocTH. X XxuMHueckuil cocTas 08YCHOBACH AU6G0 JHTOJOTHUECKHMHU
0COGEHHOCTSMU BOJOHOCHBEIX HOPOA, JHGO reomop(bonornqecxnmn
YCAOBUAMY MECTOHAXO0XKAEHUSI IPYHTOBBIX BOJ.

K asoHafpHBIM TPYHTOBHIM BOJAM OTHOCAT TpPEUIHMHHEE BOJEL
KapCTOBEIX oO6JjacTefi ¥ MacCHBOB H3BEPIKEHHBIX TOPHEIX MOpPOZ,
a Takxke BOABl ANIOBHANBHBIX OTJ0XkeHu. OLHAKO, KaK TOKAa3ajH
uccaenosanua A. A. Kowomnsuuesa (1960), BausiHHe KJAHMaTHYe-
ckoro (akropa pacnpocTpaHseTcs ¥ Ha YKasaHHBIE THIBl IOJ3eM-
HBIX BoJ. 110 MHEHHIO YyHOMSIHYTOrO aBTODA, JIUTOJOTHUECKHH COCTaB
H pacujeHeHHOCTh penbeda sABJIfAOTCS (haKTopaMu GoJsee JOKajb-
' HBIMHM, NMPHAAIONIHME Oporeccy (QOPMUPOBAHHUS TPYHTOBHIX BOJ JO-
[IOJIHHTENbHLIE UePTHl, MPHUEM OYeHbh CYLIECTBEHHBIE, HO He H3Me-
HAOWMe oOlLlero 3HageHus KauMaruueckoro ¢dakropa. Has mpu-
Mepa CONOCTABJSETCS XUMHUeCKHil cocraB BOA bBasaruiickoro #
YKpanHCKOTO XpHCTaNMHUECKHX MAacCHBOB, PacllONOXKeHHEIX B pas-
JMUHBIX Teorpadryeckux soHax. g rpyHTOBBIX Boj Danrtuifickoro
KPHCTaJIIHYECKOTO MaccuBa, Kak u Apyrux Boja CeBepa, XxapakTepHa
Masnas MuHepanusanus (uame 20—50 Mr/n UM He mNpeBbIIAET
100 mr/m). DTH BONB NPEHMMYLIECTBEHHO T'MADPOKAapGOHATHHE Ha-
tTpueBble. MuHuManbHAas Ke MHHepaJaU3alWsd TPYHTOBHIX BOL
YKpawHCKOrO KpHCTaJdaudeckoro MaccuBa paBHa 500 mr/n. Caeno-
BaTeJbHO, TPYHTOBblE BOJBl KDHCTAJNJHUECKHX TOpoJ B 0O6IleM
SIBJISTIIOTCS]  30HANBHBEIMH BOJAMH, XOTsi M HMEIOT HEKOTOphIe
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OTJIHUHUTEJLHBIE YePTH (POPMHPOBaHHUS, CBOHCTBEHHBIE TOJBLKO 3TUM
nopopaM. OHH KakK B KOJHUECTBEHHOM, TaK H B KAUECTBEHHOM OT-
HOIIEHHH 'POPMHPYIOTCS B COOTBETCTBMU C YCJAOBHUSMH TOH 30HBI,
K KOTOPOH OHA MPUYPOUEHEL

Ananoruynsie BoiBopbl moayuensl A. A, KOHOWISHUEBHM IpH
CpaBHEHHH BOJ KapcToBeix obnacreil. KauecrBo ux Tarxxke oGyciaos-
JICHO 30HAJBHOCTBIO H, B YACTHOCTH, 3dBHCUT OT KJHMATA, IIOYB H pa-
cTuTeJapHOoCTH. TOUHO Tak e BOMABI aJJIIOBHANbHBIX OTIOXKEHHH, Kpo-
Me y3Ko# NOJOCH BAOJL TPAH3HTHBIX PEK, SBJIAITCS 30HAJbHBIME,

B cBsgsu ¢ X0349fCTBeHHOH [eATeJbHOCTLIO YeJOBEKa MOSBHJAC
HOBAg I'DYIIIa a30Ha/JbHLIX PYHTOBLIX BOJ, BO3HHKIIAs B pafoHax
HCKYCCTBEHHOI'0 OPOWIeHUs H cOpoca NPOMBIIIJIEHHBIX H APYTHX- BOJ
B IIO/J3¢MHBle FOPH3OHTH. K a30HAJbHBIM OTHOCATCS TakiKe BOXH,
CBSI3AHHBIE C PYAHLIMH MECTOPOXKACHHUSIMH H OPEOJaMH pACCeAHHSA.

" Murpanus MOHOB B MOYBAX W KOpE BHIBETPHBAHMS B CE30HHBEIX H
MHOTOJIETHHX HHKJaX (QYHKIHOHAJLHO CBfI3aHa C THIPOTEOJOTHUe-
CKHM, THIPOJOIMYECKHM H KIMMAaTHUYECKHM peXHMOM TEpPUTODHH.
Jnsi oThiCKaHuS OOLIMX 3aKOHOMEpHOCTel (OpMHUPOBAHHS XMMHUe-
CKOr0 COCTaBa IPUPOAHBIX BOJ, HAXOMSLIMXCS 0] HENOCPEICTBEH-
HBIM BO3JEHCTBMEM YIOMAHYTHIX (hakTOpoB, HEOOXOJMMO YCTaHO-
BHTH XapaxkTep H3MeHeHHs ¥ B3aUMOJelicTBHA 3THX (HaKTOPOB
B IPOCTPAHCTBE U BpeMeHH.

Hanpumep, B. A. Kopra (1946—1947) npejsioxkun B npepenax
coperckol CpenHelt Asun u 3akaBKasbsg pasiniaTh CE30HHBIE
UKLl 3MMHE-BECEHHETO NPOMBLIBAHUA U JIETHE-OCEHHEH pecTaBpa-
U 32COJeHHOCTH. MHOTOMIETHHT cONeBOH pexuM, IO aBTOPY, MOXKET
OBITh TPEX THIOB: €CJIM OT OJHOFO CEe30HHOTO IMKIa K JpyroMmy 3a-
HacH CoJjiell B NOUYBAX pacTyT, TO 3TO OYAET MHOTOJETHUH peXUM
3acosienusi, eCN¥ YMEHbINAIOTCS — PACCOJNIEHHUSs, M, HAKOHeN, B Tpe-
TbeM, NPOMEXYTOYHOM CJydyae 3acoJieHHe ocTaeTcd CTabHJbHBIM.
Tak Kak cOJIeBOH pexKUM IOUB ONpeflesdeTcs [OBEJLEHHEM B3aHMO-
JeNCTBYIOIIHX C HUMH TDYHTOBBIX BOJ, aHaJOTHUHBIE POLECCH!
Gyayr Habaomarbcs ¥ B THAPOXUMHUECKOM peXHMe CaMHUX BOZ.
YBenuuenue ujaM yMeHbllleHMe MUHepasJH3allHu TPYHTOBEIX BOJ da-
CTO COTIPOBOXKZAETCS] NOSBJACHHEM crelHbHUecKUX cosell (UBAUKA-
TOPOB), YKa3HIBAIOUIMX Ha 3aCOJEHUE WM DPaccOJicHHe I[OYB U IIO-
pon. Ilpu xpaliHeli ctanuu 3acojeHMs B BOJAaX MOTYT IIOSBHTBHCH
XJTOPUABI KaJblLHs, a DA PACCOJNICHHU — COJA.

Ha o6mupHBIX aJ/IoBHAJNBHO-AEJNbTOBEIX paBHuuax Cpenneft
Asuy peXHM I'PYHTOBBIX BOJ M BOJHO-COJIEBOH pPEKHUM INOUYB B OUEHb
CHJbHOH CTENeHH 3aBUCAT OT THAPOJOTHYECKOro pexxuma pek. Ha-
G6miogenussMu B HH30BbsiX p. Ceip-Ilapbu ycranOBJIEHa CBsI3b pe-
JKHUMa IPYHTOBBIX BOJ C PEXKHMMOM pPEKH, KOTOPHIH B CBOIO OUYeEpenb
onpejiessieTcss H3MeHeHUsIMU cosiHeyHo# aktuBHocTH (B. M. Bopos-
ckuii, 1961).



I'masa IV

FEOJIOTHYECKHE ®AKTOPBI

K srofi rpymne (akTopoB mNpHHAAJgexar: 1) reosorayeckue
CTPYKTYPH, 2) TeKTOHHUECKHe NBHKEHHS, 3) reocTaTHyeckoe AaB-
agenne, 4) reomopdonorus, ) JMHTONOTO-MHHEPAJOrHYECKHH COCTaB
TOPHBIX MOpoJ, 6) 3K30reHHOe MUHEepajooOpa3oBaHWe H 7) Marma-
THYECKHE IIPOIEeCCH.

1. TEOJIOTHYECKUE CTPYKTYPhI

[eosoruueckre CTPYKTYPH SIBJSIOTCS KOCBEHHBIM ¢$akropoM. OT
HX THOA 3aBUCHT AMHAMHUYHOCTb IOJA3EMHBIX BOJ, 3aJerarmouux
B RaHHOH CTPYKTYpe, BAMAMOINAS HEHOCPEACTBEHHO HAa MHHEpaJH3a-
LU0 W XHUMHUECKHMH cocTaB NOJA3eMHHX Box. lIpuypouenue muHa-
MHKH K CTPYKType oOHapyzKuBaercs BCIOAY B npupoie. Kpynreit-
IIHe eCTeCTBOWCIBITATENM YXKE€ JaBHO IPUIIH K BHBOAY O Hepas-
PHIBHOM €JHHCTBE CTPYKTYPH ¥ AWHAMHKM B OO0BEKTaX MHPUPOIHL.
B o6nacTu THAPOTEONOTHH CBSI3b TIEOJOTOCTPYKTYypHOro (akropa
¢ OWHAMHKOH NOJ3EeMHEIX BOJ, & CTako OHITh U ¢ HX XHMHM3MOM, OC-
JIOXKHSIETCH BJIMSIHHEM BEIIECTBEHHOI'O COCTABa CPEeABl U HEJNbIM ps-
JIOM IPYruX 00CTOSATENbCTB.

ITepBEle NOMBITKH YCTAHOBJIEHHS POJIM TEOJOTHUECKHX CTPYKTYD
B (DOPMHPOBAHKHM MOJ3EMHHIX BOJ, OLIIN IPOU3BELEHBl IPH H3YUEHUH
3aKOHOMepHOCTell pacnpeesneHus MUHEpaNbHBIX BOJL B 3eMHOH Kope.
Tax, A. M. OpuunHukoB (1934) yxasaj Ha THIPOreoJOTHYECKOE
3HAUEHNEe IIO3HAHUS T'€OJIOTHYECKHX CTPYKTYp B palioHax paclpocT-
panenns munepasbubeix Bon. H. WM. Tomcruxun (1938) mcnonszopad
THIIB T€OJIOTMYECKHX CTPYKTYP B KAueCTBe OJHOTO M3 IJIABHBIX IIpH-
3HAKOB BBIJEIEHHs IPOBHHIMA MHHepadbHBIX BoA, M. M. Bacunes-
ckuM (1938), mpu yvyacTuM DIHINYLIETO 5TH CTPOKM, Oblia [gaHa
cxeMa rugporeosoruueckoro panonupoBanusi CCCP, B ocHOBY Ko-
TOpPOl ObLIM IOJOMKEHBEl TeOJIOrHUecKHe CTPYKTYPHL. H. K. I/IrHaTo-
By (1950) npemsioxua KaacCHDUKALHIO TEONOrHYECKHX CTPYKTYD
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IO THAPOre0JOrHYeCKMM IPH3HAKaM;, K KOTOPLIM OH OTHEC CTeNneHb
PACKPHITOCTH CTPYKTYP, MX IPOTOYHOCTb, IPOMBITOCTL M CTEIEHD
Apenupyemocty. ITo aBTOpy, BOABI 3aKPHITBIX CTPYKTYP HpEHMYlle-
CTBEHHO 0oJjiee IPEBHHE H CHJbHEE MHUHEpPasii30BaHbl, JOCTHTas KOH-
LEHTPAOMH PaccoJoB XJOPHIHO-KANBLIHEBOIO COCTaBa. B packph-
THIX CTPYKTYpax, Hao00poT, BOJEL dallle BCero HanGoJsee MOJNOJLBIE H
IIPH TOM IIpecHBle THAPOKAPGOHATHEIE B THIPOKapOoHATHO-CYAb(aT-
uee. [IpoMexkyTouHBIE CTDYKTYPHEl ZAIOT ¥ NPOMEXKYTOUHEIE Nepe-
XOAHbIE THIBI BOA. [Ipnu HasOXKEHHH HA pas/iHyible FeOJOTHUECKHE
CTPYKTYPH MOJIOABIX BYJNKaHHUECKHX MPOSIBJAEHHI (GOPMHUPYIOTCS yT-
JIEKHC/ble TEPMBL ¥ BOJBI HAP3aHHOT'O THIIA. i
I'. H. Kamenckuit (1955) B OCHOBY THADPOreQJOrH4ecKoro paio-
HUPOBAHUS INOJOXKHJA TeOCTPYKTypHBIe IojApasieneHus. BeayliuM
dakropoM o06pazoBaHHs THAPOXUMHUECKOH 30HAJBHOCTH B apre-
3uaHCKHX OacceflHax sBJAseTcs, 0 aBTOPY, MPOLECC 3aMelleHusl
JpeBHUX (NEPBUYHBEIX) BBICOKOMHHEPAJH30BAHHEIX BOA HHOUIBTpA-
IHOHHBIMU. ApTe3naHcKue OaccefiHBl HAXOASTCS B PasjMYHBIX CTa-
JHUAX pa3BHUTHSA STOTO IpoHeEcca.
Bompocel  rugporeosoruueckoro paiiOHHPOBAHHSA paccMaTpH- .
-BaloTcsl B pabGoTax MHOTUX THAPOTe0JOoroB. B yue6HOM I0CO6HH
I'. H. Kamenckoro, M. M. Toncruxuno#i u H. . Toacruxuna (1959)
32 OCHOBHOM -3JIEMEHT T'HJPOreosJOrHueckoro pafioHHPOBAHHS <«IIPH-
HUMAIOTCS TeOCTPYKTYPHBIE HOJpasjielieHns, B KOTOPHX INOJA3eMHbIE
- BOJBI, IO YCJAOBUSIM (DOPMHPOBaHHUS, CBS3AHEl B €LUHYI0 30HAJIBHYIO
CHUCTEMY H 3aKOHOMEpPHO paclpezeneHs» (cTp. 31).
3HaueHHe FeONIOTOCTPYKTYPHOro hakropa B (OPMHDOBAHHH MH-
HepaJu3alnuy NOJ3eMHBIX BOJ MOXKHO NIPOJAEMOHCTPHPOBATh Ha IIPH-
Mmepe usyuyenus reosorum CesepHoro u Bocrounoro Ilpuapaibs.
C cyiecTBOBAaBIIUM paHee IpefCTaBJAeHHMEM, YTO HA3BAHHHIH DaloH
SBJISIeTCS YacThIO OTPOMHOTO U eJHHOTO MEepPUAHOHAJBLHOro Iporuba,
OBLIO CBSIZaHO NpelnoJoxeHne o6 eqHHOM OaccelfiHe apTe3HaHCKHX
BOJ, . OTJINYABIINXCS BBICOKOH MuHepanusauueil. FceneposaHuaMu
A. JI. SIumuna (1952) ObIO YCTAHOBJEHO, YTO TPETHUYHO-MEJOBBIE
OTJIOXKeHU coOpanbl B AN OTHOCHTENbHO Y3KHX aHTHKJAHHANEH, pas-
OOBIEHHbIX ITHPOKUME H MYAbIoo0pasnbiMu cuHkaAnHaAamu. C mec-
YaHBIMYM TOPHU30HTAMM CHUHKJIHHAJBHBIX NPOTrHOOB CBA3aHBl HANOP-
Hble BOJABI IJ1aCTOBOTO THNA. ODTH BOAH, OyAyuH pa3feseHBl aHTH-
KAMHAJBHBIME CTPYKTYpaMHu, 00pasyioT psil MECTHDLIX apTe3HaHCKHX
GaccellHoB pasHOil BeJMUWHH M pasHOH MHHepaiusaunuu Boj. [Ipa-
BWJIbHOE TIPEACTaBJEHHE O TEOJOIHYeCKOM CTPOEHHH II03BOJIHJIO
BHISIBUTh B pACCMATPHBAEMOM palioHe P apTe3naHCKHX 0acceliHOB
¢ npecuoit Bomo#t (IHomryscraycckud, Yenxapckuil, Yuaukrue-
CKHH U Jpyrue).
3aBUCHMOCTh KAUeCTBEHHBIX U KOJHYECTBEHHBIX XapaKTEPHCTHK
HOM3EMHBEIX BOJ, OT THIA TeOJOTHUECKOH CTPYKTYpPHl HarfsiIHO IIO-
kaszana C. K. KaayruneiM u M. JI. Xopaukaiinenom (1962) npu uc-
cnenosapuu JlxeskasraH-Yayraycckoro paifiona B lLleHTpajbHOM
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Kaszaxcrane. B atom paiione nauboiee BBICOKAsl BOJOHOCHOCTD Kap-
GOHATHBIX TOJIL NIPHYpPOUEHa K CBOJAOBHIM YacTsM OpaxHaHTUKIIU-
HaJbHBIX cKAanok. [To Mepe e NMPONBUKEHHS K HX KPBIIbSIM BOJLO-
OOUIBHOCTD, KaK [PaBUIO, CHHXKAETCH HHOTAA MAOBOJBHO pE3KO,
JOCTHrasi HaUMEHbINEro 3HAUEHHs B CHUHKJHHAJBHBIX ydacTkax. B
TOH Ke TIOCHELOBATENBHOCTH YBEJNHUHBAETCS MHUHepa/aH3alus H
yXyAIIaeTcss KadyeCTBO BOABL [lpuuWHa W3MeHEHHS BOZOHOCHOCTH
IOPOA 3aKJIOUaeTcsl B YBEJHUYEHUH TPEIIMHOBATOCTH B MecTax pac-
TSKeHus (CBOJALI AHTHRJUHAJEH) KECTKHX NOpoJ, (U3BECTHSKH, LO-
JIOMHTBI) U B YMEHBIIEHHH HX TPEIIHHOBATOCTH M B CMBIKAHHM Tpe-
IUH B MeCcTax CxKaTHsi (CHHKJAHHAJAbHBIE ydacTku). llomobubie
HU3MEHEeHHs] BOLOOOUABHOCTH HOPOJ HHOIZAA (HKCHPYIOTCH B HAIOp-
HEIX [eCYaHEIX BOJOHOCHBIX TOPH30HTaX, 00pasyioLIuX psAL dYepe-
AYIOIIMXCSl aHTMKJIMHAJBHEIX M CHHK/JIHHAJABHBEIX CKIajnok. B anTu-
RAMHAJIbHBIX YYACTKAaX, CHAOMKEHHBIX KPYIHO3EPHHCTLIMH IECKaAMH,
NPOU3BOAUTENBHOCT BOJOHOCHOTO TOPH3CHTA BO3pacTaer, a B CHH-
KJAMHAJIbHBIX yYaCTKaAX, CJOXKEHHBIX TOHKO3ePHHCTHIMH IeCKaMy,
YMEHbINAETCSA. DTH H3MeEHEHHus, 00YC/OBJACHHBE Pa3HOi BOAOIPOHH-
1[aeMOCTBIO HODPOJX, OTPaXKalTCS Ha INOBENEHHUH KPHBOH Ibe30MeET-
pUUYECKHX YPOBHEH, HO HHKAK HEe CKa3hBAIOTCA HA MHHEpaJH3aIuu
M XMMHYECKOM COCTaBe MON3EMHBIX BOJL TaKoro THHA BOLOHOCHBIX
TOPHU3OHTOB. : '

2. TEKTOHUHYECKHUE O BHUXXEHHA

B cospaHum reosiorHd4ecKux CTPYKTYP IVIABHYIO pPOJIb- HIPAIOT
TEKTOHHUECKHEe JBUKEHUA. [IpUHATO HeuTh TEKTOHHUECKHE ABHIKeE-
HHMS Ha TPH Tuma: KojebaTenbHEIE, CKAajyarble W Pas3phiBHbE. IDTH
THIIBL B3aHMHO CBSI3AHBL, H B IIPOLlecCe Pa3BUTUSA TEKTOHHUECKHX JBH-
JKEHUH OJMH THII MOXKET IepPeXOIuTh B ApPYyroi. B mpepmenax mniart-
dbopM npoABAAIOTCA HPENMYIIeCTBeHHO KoJebaTesibHble H Da3pHB-
Hble TEKTOHHUECKHE [BUKeHHsd. B cynamuaTwix cHcTeMax IpeoJa-
JIAIOT CKJafdarthie W paspHBHBlE AMCAOKAIMHM. PaccMoTpuM 3Haue-
HHe YKa3aHHBIX THIOB TEKTOHMKM B (POPMHPOBAHHM XHMHUECKOTO
€OCTaBa MOJ3eMHBIX BOA.

KoneGatenshoie JABHKEHHUS BBIPAKAIOTCH B BEPTHKAJNBHBIX IIOJ-
HATHAX K ONycKaHUAX, OGBIYHO MOJOKUTENbHLIE NBHKEHHS — TOJ-
HSTHS — CMEHSIIOTCS  OTPHUATENbHLIMM  JIBHXKEHHSMH — OIIyCKa-
pusaMu. OgHako Ha A1060M yyacTKe 3eMHOH Kopwl Ha (oHe Kojeba-
TeJAbHBIX JBMXKEHHH Hab/lofaeTcs TeHAEHUHS JAHGO K NOCTEIeHHOMY
ONlyCKaHMI0, Ju60 K MOLHATHIO. HeKoTopele o6LIMPHBIE TEPPUTOPUHU
HaXOUATCSH B CTAAUM JJUTEIBHOTO ONYCKaHHA, OXBATHIBAIOLIEro IO
CBOEll MPOJOJIKUTENBHOCTH reosiorHueckie nepuoAbl (Bocrouno-Cu-
oupckas mnardopma, [lpukacnufickas cuHeKNH3a W Jp.). 37ech
€O3/a10TC HCKAIOUHTENbHO O/1aTONpUATHHIE YCJAOBHA AN 3aX0po-
HEHHUS! ¥ COXPAHEHUsS JPEBHHX MOPCKHX DAaCCONOB CeIUMEHTAIHOH-
HOT'O Wiy HHGHIBTPALMOHHOrO HpoucxoxaeHuda. llo Mepe omycka-
HUSl TAKHX TEOJOTHUYECKHX CTPYKTYP THADaBJAHUECKHE VKJOHBI
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3aKJ/IIOUEHHBIX B HHX ‘BOﬁOHO'CHbIX FOpHSOHTOB YMEeHbIIaIoTCA, a CKO~

pPoOCTH [BHKCHHA BOJ 3aMeINJAITCH. ﬂ_I:LaJ,,,HQ,B,er-H.OCTI/I; OnyCKalo-,

HIMXCS TEPPUTOPHUIL - aKKYMYJHPYIOTCS . OCAAKH PA3JHYHOTO JHTOJO-

THYECKOTO COCTABA, (POPMHUPYIOTCA MOIIHBIE TOJIIU PA3HOOOPASHHIX,

OCaJlOUYHBIX IIOPOJ, KOTOPbI€, B KOHEUHOM CUeTe, [OJHOCTbIO H30JH-...

PYIOT HUXXHHE TOPH3OHTHL PAcCOJOB OT BO3IEHCTBHS BOA JeEKAaIIUX

BLILIE TOPH3OHTOB. B pesyibTaTe OTpPHIATENbHEIX ABHKEHHH 30HA
unrencuBHoro (cBoBomuoro, mo M. K. 3aiineBy) BogooGMena ua-
CTO HOTPyXKaercs Ha MHOTHE . COTHH METPOB HUXKE MOBEepPXHOCTH
3EMJTH. :

Ilpu nONOXHTENBLHBX BEPTHKAJABHEIX TEKTOHHUECKHX IBHKECHUAX
caMble rayboxue uactu Oaccefina MOTYT' ObITb BOBJEUEHHI B 30HY
HHTEHCHBHOTO BOJOOOMeHa. DTOT MPONECC BCAEACTBHE MEIJIEHHO-
CTH TEXTOHHUECKHX JBUIKCHHH pasBuBaeTcs TocTeledHo. Ha mepBuix
CTafiMAX NPOMBIBKH I'€0JIOTHIECKOH CTPYKTYpHl popMupyeTcs THIPO-
XUMHYeCKasi 30HAJbHOCTh, KOTOPAsi MOXKET HCUE3HYTh IIOCTe BOBJIE-
UeHHs B KpPyroo60poT caMBIX HIXKHHUX TOPH30HTOB M BBIHOCAZ M3 HHX
coJied. .

Msyyenue BIMSAHHS BePTHKAJNbHEIX TEKTOHHUYECKHX [BHKEHHI
(smefiporeHe3a) Ha noAseMHHI cTOK ObIo Hayato K. M. MakoBeiM
(1944) wa npumepe [luenposcko-loHenxkod sraguabl, OH CUHTA,
YTO HPH NOJOKHTEJIbHLIX (asax snedporeHesa B NPUNOJHATHIX da-
CTAX CYLIH IMPOHUCXOAUT OINPEeCHEHHE BOJOHOCHBIX TI'OPH30HTOB,
a B rayGOKHX ee YacCTsAX — OTKUM IPECHEIMH BOJaMu K 06JacTaM
IpeHupoBaHus GoJsee TSAKENLIX COJEeHHX BOJ. B pesynapTaTte oT:KHUMa
BO3HHUKAET MeJUIEHHOE BEKOBOE IepeMelleHHe NPECHBIX BOX OT 00-
JacTel UX MUATAHUS K 06JACTAM HX HUPKYJIANHH, a OT HUX — K 00-
mactaM ctoka. OrpunarebHble (assl s1edporeHesa cosnaiT B CBOIO
oyepesb 3aMUpaHHE JBUMKEHHS 10 HAIPABJEHHUIO K 006JacTAM CTOKA,
a TPH OTCYTCTBHM IOCJELHHX BEHI3HIBAIOT 00pa30oBaHHe HANOPHBIX
BOZ.

Hanpueitinee uayuenne sroro pompoca A, U. CununeiM-Bexuy-
pubiM (1949) noxasano, YTO NONOXKUTEJbHBE 3HelHpOreHUUYECKue
JBHXKEHUS BCEr/la BBI3BIBAIOT INOAEM THIPOrEOJOTHUECKOH CTPYK-
TYpDHl BMECTe ¢ ee HMKHHUM BOAOYIOPOM. [lepHOABI NOJIOKHTEIBHBLIX
¢das snefiporeHes3a SIBASIOTCA IlepHoJaMu O6MeHa TOJA3EMHBEIX BOX
C [OBEPXHOCTHBIME. OTpHIATENbHble 3MEHpPOreHHYeCKHe JBHUKEHUA
TPUBOAAT K UHBIM pesyiabTataM. [Ipn norpyxesusx oTHesbHHX yya-
CTKOB HH)>K€ YPOBHS MOpPS B HHX HAuyuHAeTCd OTJIOXKEHHE MOPCKHX
ocankoB. [Ipn yBejuueHHH MOIIHOCTH OCAJZKOB BO3pacraeT IOCTe-
NEHHO UX YOJIOTHSIEMOCTb H OTXKATHE M3 HUX COJIEHBIX BOJ.

O6CcTaHOBKA WHTEHCHBHOTO IMPOFHOAHHMs KDPYIHBIX T€OCHHKJIH-
HaJbHBIX CTPYKTYP M HaKOIUVIEHHE OCAaAKOB 3HAUHTEJILHOH MOIIHO-
CTH MOXKET CMEHHTLCA PEXHMOM, (ODPMUDYIOIIHM CKIAn4aTYIO CH-
creMy. B cBf3n ¢ 9THM HAYHYT CO3[aBaThCA HOJOKHTENbHBEIE
CTPYKTYPHI, CKJagdaTele 30HE, UTO CONPOBOXKAAETCS -yCHJICHHEM

MUTpaluu BOK. B pesyJpTare CKJaagd4aThix JBHKEHHH HACTYIIUT CO- *
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CTOSIHWE JMHAMHUECKOTO PABHOBECUS MEXKAY 30HaMH INpPecHLIX, CO-
JIEHBIX ¥ paccojipHBIX BOA. Ha ogHmx yuacrkax apTe3HaHCKOTo
bacceliia, MoABEpTIlerocs BO3AeHCTBHIO CKIAAUATOH TEKTOHHKH, pac-
COJIBI MOTYT OBITH BHITECHEHB! IIPEeCHBIMH BONAMH Ha OOJBLIVIO Iy-
f6uny, Ha JPYrHUX yuacTkaX, HaoBOPOT, TpaHHIa paccoJbHON 30HBI
MOXKET MOJHATBCS 3HAUUTENbHO KBEPXY BCJAEICTBUE BHEIPEHHS pac-
COJIOB B BEHIIEJexallde ropu3oHTel. OOpasyeTcs BechbMa CJIOXKHBIK
rHAPOXUMHYECKH] NPOQuIb, KOTOPHIH CTaHOBHTCS Oojee 3amyTaH-
HBIM TIPH HAJHYUH B I€OJIOTHYECKOH CTPYKTYpPe HEOCTHIBIIMX Marma-
tuueckux ouaros: CoriacHo M. M. Byaunnze (1958), B ropHo-ckaan-
yaTeIX 06/acTaX BCJAEACTBHE TJYOOKOrO MNMOTPYXKEHHS OTIOXKEHHH H
PE3KOro IOBBIIIEHHS] TEMIEPATyp Npolecc MeraMopduaalluu ITOPOX
IPOUCXONUT 3HAUMTENbHO HHTEHCHBHee, 4YeM B IIaTPOPMEHHBIX
ycnoBusax. Ha ray6une moponst 00€3BOXHBAIOTCH H BbI,ZLe.JIHIOT Tpa-
BUTAIHOHHYIO BOLY.

PaspriBHble TEKTOHHYECKHE [BUMKEHHS BHI3LIBAIOT HAPYUIEHHS
CIVIOIUHOCTH TOPHBIX HOPOA H o6paszoBanue Tpemun. Ocoboe rugpo-
reosioruyeckoe W THADOXMMHYECKOe 3HAUGHHE UMEIOT KPYIHBIE TEK-
TOHMUECKHE PasjiOMHl, pacnpocTpaHsgiomuecs Ha GoaplIyio riayOuny
1 of6Jafaloulue 3HAUATEIbHON MJIHHON W wupuHoH. Ilo TakuMm pas-
JoMaM M3 IJIyOHH BBIBOASITCSI TOpSIUMe, HHOTLA Ta3HPOBAHHEIE MH-
HepasbHble BOLBLL U Jaxe paccodel. I'yOuHHEIE BOLH NMPOHHKAIOT B
BepXHHE BOJOHOCHBIE TOPH30HTH M CO3JAI0T TAaK Ha3bIBaeMble T'HA-
pPOXMMHYECKHe aHOMajuH. Uepes MOCPENCTBO TEKTOHHUECKHX pasfio-
MOB OCYILIeCTBJISIETCS] pasrpyska mof3eMHBIX paccoqaoB. Cieznyer or-
METHTb, UTO B COBPEMEHHYIO 310Xy LUPKY/JISIHA IOI3EMHBIX BOX
MOXKET COBEPIHATBCS MO TEKTOHHIECKHM pPa3pblBaM MOJONOrO BO3-
pacra, CO3LAHHEIM B HOBEHIIYIO CTaJHI0 OpOreHesa, wiu mo GoJjee
JPEBHUM Das3pblBaM, HO OOHOBJIEHHBIM B anbNHHCKUH ropoobpaso-
BaTeNbHBIH IepHoOA. PaspelBHble QHCAOKAUMY ADEBHHX CTamgué opo-
rene3a oOLIYHO 3aKPHITHl M He AOCTYIHB! I/ NPOHUKHOBEHUS BOAHL.
OHu vacro ciay:KaT BOLOHEIPOHMIIAEMBIMH INOA3EMHEIMH 3KpPaHAMH,
BIOJIb KOTODBLIX IPOUCXONUT Pasrpy3ka Iox3eMHbIX Box. [lox Bo3-
JelicTBUeM HOBEHINNX TEKTOHHUECKHX JBUXKEHUH ApEeBHUE TEKTOHH-
UECKHE DasNIOMEl MOTYT BEPHYTh CBOE yTPAueHHOE IHAPOreoJoruye-
CKOe 3HAYeHHE.

ITonzeMuble BOXEBI, CBA3AHHBE C TEKTOHHUECKHMH pas3jioMaMHy,
MOryT OBITb IIPENCTaBJEHbHl PAa3NUYHBIME THAPOXHMHUYECKHMH TH-
namu. ‘Bce oHu 06aamaioT NOBHIIEHHOH TeMIepartypoit. B obnacru
pPAa3BHUTHS U3BEPKEHHEIX MOPOJ B TEKTOHHUYECKUX TpelluuHax (opMu-
pylorcst ogHooOpasHble ciaboMuHepaJi30BaHHbBe THAPOKapO6OHaTHO-
HaTpHEBBIE WIH. CYyJAb(aTHO-THIPOKapOOHATHO-HATPUEBEIE BOJE], TAK
Ha3bBaeMble akpaToTepMbl. HoBbIE NaHHBIE O XMMHYECKOM COCTaBe
aKpaTOTepM MOKA3BIBAIOT, UTO B HUX MPHCYTCTBYIOT He THAPOKap6o-
HaTH, a KpeMHekucaoTrs B (opme HSiOy’, u, cnenosartenbuo, ux
MOMKHO Ha3LIBATh CHJIHKATHBIMH HATPHEBBIMH MJIH CHAHKATHO-.
cynphaTHHIMH HATPUEBHIMH. B NPHUCYTCTBHH OOJBIIHX KOJUYECTB
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YIVIEKHCJIOTRL, IIOCTYNAEH H3 HEOCTBIBIINX MarMaTHUECKHUX OUaros,
pacTBOpSIOMIAs CIOCOOHOCTh TEpPMasbHHIX BOA DE3KO BO3pacTraer
H B 3TOM ciaydae GopMupyloTcss Gojee MuHEpaJH30BAHHBE, HHOIIA
ruApoKapboHaTHO-HATPHEBLIE BOAHL, THIIA GOPXKOMHU,

Ecnu 30Ha TEKTOHHUECKOro HADYIIEHHS IPOXOILHUT B NOJOCE pac-
[POCTPaHEHHS OCANOYHBIX TOJII, TO MHHEPANH3aIHS M XUMHIECKHH
COCTaB BOJ, CBSI3AHHBIX ¢ 3TOH 30HOH, onpedensercd jabTosoro-mu-
HEPaJIOTHUYECKHM COCTAaBOM IOPOJ, ClaramluX faHHble TONIIH. Tek-
TOHHYECKHE PasJIOMBl, IepeceKkas HepeaKo psl BOLOHOCHBIX TODH-
30HTOB, AKKYMYJHPYIOT B cebGe BOAB pPa3HOOGPasHOrO COCTaBA.
B 5ToM ciryyae MOHHBIH COCTaB BOJ Pa3jOMOB HOCHT CMeIIaHHLLA

Xapakrep. ITo TeKTOHHYECKHUM TpelluHaM MOTYT NOJHUMAaThCSA pac-.

conpl u3 OGoapmux raybun. Ho ualne Bcero BOOB TEKTOHHYECKHX
HapylleHu# BBHAY XOPOILIEro BOLOOOMeHa SBJSIOTCH YMEpPEHHO MH-
HepaJu30BaHHBIMH M, 06Jazas .0OQJHOBPEMEHHO 3HAUUTEJLHBIMU [IH-
HaMHYECKHMH pecypcaMi, NPeJCTaBASIOT HCKIIOUHTENbHBIH HHTepec
IJs BojgocHabxkeHusl. BoAbl TEKTOHHUYECKUX HapyIIeHHIl, oTpakas
rIyOMHHYIO 00CTaHOBKY, OOBIYHO OTJMYAIOTCS OT APYFHX THIIOB TIOA-
3eMHBIX BOJ KaK 110 XUMHYECKOMY, TaK H 0 rasoBoMy cocraBy. Oxuy,
cTano OBITh, ABJASIOTCS HHIUKATOPAMH TEKTOHHUECKHX PasOMOB, H
3T0 0GCTOSITEIBCTBO CJIeLyeT YYMTHIBAThH NPH T€0JOrHYeCKOM KapTH-
POBaHUH. \

F'mapoxuMuuecKasi CheMKa, BBIABJSS THAPDOXMMHUYECKHE aHOMa-
JIHH, JAeT BO3MOMKHOCTh (PHKCHPOBATH TEKTOHUUECKHE HApYLIEHHS.
Oznako, kak namer E. A. Bapc (1958), ruapoxumuueckine CheMKH
DPETHCTPUPYIOT T€ CTPYKTYPH, KOTOPble HMEIT CBHA3b MO Hapylle-
HHUSIM C TIOBEPXHOCTBIO. Ec/IH CTPYKTYpHbIE ILTAHBE BEPXHHUX H HHXK-
HUX TODH30HTOB (CTPYKTYDHBEIX 3Taxkeil) COBIamamT, TO THIPOXH-

. MUYeCK¥e IIOKa3aTeJNH MOTYT CIYKHTb [/ oOHapyXeHud TJayOHH-

HBIX CTPYKTYp. ECIM CBOOBl 1O BEPXHUM H HMKHUM TODPH30HTAM
CMelleHbl, HUXKHHAE CTPYKTYPH He GYIAYT BBHISBIEHBL

S derTHBHOCTD M'HIPOXUMHUYECKOTO METOLa B paccCMaTpHBaeMOM
acriekre HarasaHo nokasaHa JI. ITerpynucom (1960) npu usydyeHuu
nox3eMublx Boj JluTeel. IlpuMeHenne 3TOrC MeTOHa CTANO BO3MOXK-
HBIM TOJBKO IIOCJEe TOro, Kak OBLT BHISIBJEH HOPMAaJbHBIH, BEPTH-
KaJbHBIA THAPOXUMHUUECKHHA paspe3 TeppuTopuu JIUTBEL. Bcegxue oT-
KJIOHEHHA OT HOPMAJLHOTO paspesa, YCTAHABIMUBAEMEIe pH onpoGo--
BAHHUM CKBaX{HH, YVKA3bIBaJIW HA HAJHYHe pPa3pHIBHBIX HapyLIeHUH.
Hns nnmocrpanuu JI. ITeTpyiuc npuBOIUT B cBoefl cTaThe PIL NMpH-
mepoB (BusbHioccKas omopHasi CKBaxKMHa M Jpyrue). ABTop yKa-
3LIBAET HA BO3MOXKHOCThL WCIIOAb30BAaHHS XHMMHUECKOTO COCTaBa BOJ,
HX HAllopOB, NpH CTPaTUrpadHIecKOM pACUICHEHHH JEeTHHUKOBBIX

-rosni, Tag, aHaju3 pPe3yabTaTOB ONPOGOBAHUS CKBAXKHH MO3BOMHI

ABTOPY OTJHYHTH BHYTPHMODEHHBIE OTJIOKEHHS OT MeXXMOpPEHHEBIX.

A. A. Kouonnsiuies u B. . Kuayd (1946) ycrawoBunu uure-
PECHYI0 3aKOHOMEDHOCTb B3aMMOCBA3H MOJOABIX TEKTOHHYECKHX
JABHKEHUH ¢ TUApOXUMHUell Ioa3eMHBIX BoA xpebra Kaparay, 3akmiio-
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YapoUycs B CAeAylleM. Y4YacTKH H3BeCTHSKOBO-LOJOMHUTOBBIX
raelf, nperepreBiine HAUOOJbINNE MONHSATHS, COXEPIKAT IHIPOKap-
O0OHATHO-Ka/JIbIIHEBhie BOABL. YUYacTKH JKe, IpeTepIeBIIHe HE3HAUH-
TeJbHble NOINHSITHSI, COJepyKaT MOoJ3eMHBle BOJAM cyJAb(aTHOro
Kjlacca C NMOBBIIIEHHOH MHHepaju3aunuedl u KecTkKocThio. [lepexon-
Hble YY4CTKH XapaKTepH3yIOTCA IOCTENeHHEIM oOOTallieHHeM BOJ,
cy/Ab(aTHRIMH HOHAMH € B3aHMOIEPexofOoM OJHOrO THIA B JPYroH,
C yBeJqHUYEHHEM COJEpXKaHHSA CyJb(aTHBIX HOHOB B HalpaBjeHHH
yMeHbUICHHs] MOJIOJBIX NOAHATHH. OTMeyeHHas B3aMMOCBA3b IBYX
SIBJIEHUH 06YyC/A0BJEHa, 10 aBTOpaM, pasaMYHOH aMIIUTYIOH MOJO-
IHX IOAHATHH, KOTOpble NPeJONpefie/HNH pasjHIHyI HHTEHCHB-
HOCTb [IPOIECCOB KAPCTOBAHHS TAMIMHCKOH KapOOHATHON CBHTHI.
Ha yuacTkax HanOoJblINX MOLHATHIH Habawpaercss GoJbIIOE TOHH-
kenue Gasuyca KapCTOBaHHSA, a OTClofa H O0JbpillMe YKJIOHBI H CKO-
POCTH IIOJA3eMHOTO IOTOKA.

TexToOHHYEeCKHe BepTUKAJbHEE [IBUKEHHS MOIYT OLITL CBSI3aHH
¢ pasBuBalOIUMCA WM YOLIBAIOIIKM OJIefleHEHHEeM TeX MM HHBIX
Teppuropuil. ITon TaKeCcTbl0 MOIIHOTO JIEAHHKA NMPOHCXOAUT HPOTH-
faHue, a IpH €ro OTTAaMBAHUM NMOJAHATHE YYacTKOB cyiud. Hampu-
Mep, nofbeM DEHHOCKAHAMH, OCBOOOK/IEHHOH OT TSMXKECTH JEAHHKA,
KOTOPBIfl TPOLOIIKAETCA N0 HACTOSIIIEro BpeMeHH, Bb3Basa B IlpH-
fanTvKe NOHMKEHHe 6asuca 3PO3HH, 9TO B CBOIO Ouepenb AOJXKHO
6BLTO OBl CONPOBOXKAATHLCS YCHJEHHMEM MOA3E€MHOTO CTOK4 M Pacco-
JIEHMEM BOJOHOCHBIX TOPH30HTOB. B aToM, no muesuwo A. H. Cu-
auna-Bekuypuna (1958), Kak pas saksouaercsi IpHunHa o6pasoBa-
HYsI BEPTHKAJbHON THIPOXUMHUYECKOH 30HajbHOCTH B Ilpmbasnruke.

Kpynuble onemenenust, KpoMe TOr0, OK43bIBAIOT BO3AEHCTBHE HA
ypoBeHb MupOBOro OxeaHa, KOTOPHIH IOHWMKAETCS B JEIHHKOBBIE
3MOXH H BO3BPAUIAETCst K HCXOXHOMY IOJIOXKEHHIO NOoC/Ie OTTauBa-
HHS JIeTHHKOB. B mocnenHuil JIeAHHKOBEIYl IepHOL YpOBEHb OKeaHa
6p1 na 80—100 M HuxKe coBpeMenHoro. CienoBaTesbHO, HacTyNa-
HHe JIefHHKa COIPOBOXK/JIAETCS: HAarpysKoil OT Hero, mporutaHneM
CYIIM W IOHMXKEeHHeM YPOBHSI MOpsi, a OTCTylaHHe JefHHKA — CHA-
THEM Harpys3kd, NOJHSATHEM CYIIM W IIOBbIIIEHHEM YPOBHSI MoOps.
Orciona MOKHO NPHATH K IIPOTHBONOJNOXHOMY BEIBOnY. [Ipu onene-
HEeHHH, B Pe3yJbTaTe NMOBBIIIEHH [IACTOBOIO TABJEHHUS ¥ CHHIKEHHS
fasuca 3>po3uM, YBEJWUUBAIOTCH HAINODHBIE TPajUEHTH U YCHIH-
BaeTcs NHMPKYJAANHUs NOL3EMHEIX Boix. B mpomecce oTrauBaHus Jiek-
HHKOBOT'0 IIOKpPOBa HANOPHbIE T'PAjHEeHTH [afaloT, KPUBHE Tbhe3o-
MeTpHYeCKHUX YPOBHeHl BHIONAXKHUBAIOTCH, YTO CONPOBOKIAETCSA 3a-
MHpaHHEM mnojzeMHoro croka. HaGmonaeMele B HacTosillee BpeMs
OTpHIlATENbHEIE THAPOJAHHAMUUECKHe aHOMajnu B o6JacTsx, He-
JaBHO IOKpHIBABINUXCS JEJIHHKOM, BO3MOXKHO, yAacrcs OOBSICHHTE,
€Cl¥ TPHHATHL 32 OCHOBY TOJIBKO YTO BBEICKA34HHYIO KOHLEIIHIO.

HauGosee KoHTpacTHble U3MEHEHHS THAPOXHMHMYECKOTO DeXHMa
MOA3EMHBIX BON OCYILECTBJIAIOTCS B pafioHax IPOABJEHUS COMSLHO-
KYTOJbHOH TEKTOHHKH, TAK KaK CKOPOCTH IIOJbEMa COJSHBEIX KYIIOJIOB -
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110 CPaBHEHHMIO ¢ JPYTHMM BHAAMH TEKTOHUUECKUX JABUMKEHHH
BecbMa BeaukHd. Ilo Mepe pocra CoNfIHOTO KyIoJa W IPOPHIBAHUS
MM HOBBIX BOJOHOCHBIX FOPH30HTOB TH/IPOTEOJIOTHUECKHE YCIOBHS H
COCTaB IOJI3eMHBIX BOJ Bce BpeMs MeHfioTcs. Ha kakoM-to 3tame
PasBUTHA A4PO NOJAHHMAIOLIETOCA COJMAHOrO KyloJa, NpopBaB Je-
Kamu# B KPOBJE BOJOYIODHBIH CJOH, MOMKET IONacTh B CHEPY
BJIUSIHUSl TJYOUHHEIX HOA3EMHEIX Pacco/oB. DTOMY CIOCOGCTBYIOT
BO3HMKAIOUIe B HAACOJEBOH TOJIIE TEKTOHHYECKHE PA3JOMBI H
cbpocel pacTaxenus Goabimod ammautyasl (10, A. Koceirun, 1950,
1952) . OrmenbHBle 6J0KH CONSIHOTO KYNOJa MONHHMAIOTCH ¢ PAas3JiHy-
HOH CKOPOCTBIO, UTO OCJOKHAET TEKTOHHUECKYI0 KapTHHY H OIpeje-
JsieT CcBOeoOpasHBIl XapaxTep THAPOreOJOTHMYECKHX — YCAOBHEL
OG6BIYHO MO COCEJCTBY € KYIOJOM BO3HMKAaeT KOMIEHCAIHMOHHAs Je-
Ipeccus — MeCTO Pa3rpysKH NOA3eMHBIX BOJL.

OOfue#i xapakTepHOH OCOGEHHOCTBIO ITOJ3EMHBLIX BOJ CONSIHOKY-
NOJBHBIX paiioHoB, HanpuMep llpukacnuiickofi HU3MEHHOCTH, SIB-
JsieTcsl yBeJAuUeHWe UX MHUHepani3andu 1o Mepe NpubIHKEeHHS
K COJISIHOMY 3epKajy. [ny6unmnbie BOAbl 3/eCh OTHOCATCA NPEMMY-
L1eCTBEHHO K TUITY He(TSHLIX XJOPHIHBIX paccosos, tana 1116, co-
Jep:KalluX INOBHILIEHHBIE KOHUEHTpalU# HEKOTOPBIX MHKpPO3JeMeH-
toB. CoJissHble e KyNoJa COCTOST B OCHOBHOM M3 rajura (KaMeH-
HOIl COMH), B KOTODOM HMEIOTCS TOPH3OHTBI, JIMH3BI, MPOIACTKA
JPYTHX TajioreHHBIX MUHepasoB. BsaumopneficTBue Kynosga ¢ pacco-
JaMH YKa3aHHOTO COCTaBa 3aK/JI0YaeTcs HE TOJBKO B IIpolieccax
BBHIILEJaUYHBAHKMA W PACTBODEHHS, a U B SIBJEHUAX 6oJiee CAOKHOIO
(usnKo-xuMHUeCKoro xapakrepa. Hexoropbie MuHepaJssl, IPHCYT-
CTBYIOIIYe HMHOIAA B COJSIHOH 3aseXu (HampHMep, NMepBHUHBIE 00-
paTel), CTAHOBATCA HEYCTOHUYHBBIMH; OHM JHOO0 METacOMaTHYECKH
3aMellaloTcsa PALOM APYrHX Oojiee YCTOHYHMBBIX MHHEPAJIOB,- 1U60
nepeotsaraiorca. O Bcex 3THX mporeccax OyAeT CKaszaHO B pasjele
«DK30TeHHOe MUHEPAJI000pa3oBaHue. ,

Beaencrsue nuddepeHIHPOBAHHOTO pOCTa KyNosia W HEOJHHA-
KOBOH ryyOHHBl BO3HHKAIOIIMX IIPH 3TOM TPeIlUH MUPKYJISLHSA pac-
COJIOB B Pa3HBEIX OJIOKax W TOPH30OHTAX KYIOJa COBEpIIAETCHd C pas-
JuuHOfl cKopocThio. Uepes IOCPEACTBO PacCosoB OCYILECTBJASETCH
BBIHOC OT[EJBHEIX MHKPOIJEMEHTOB M3 ONHHX YacTeld COJEeHOCHOH
TOJIIM H IPUBHOC UX B APYTHE, UTO MOXKET NPHUBOJIHTH K o6pas3oBa-
HUI0 HEKOTOPEIX OOOTAllleHHBIX TEeMH WJIM HWHBIMH 3JIeMEHTaMH{ 30H.
Hamu Onlia BhicKa3aHa ujes o6 o6pa3oBaHMM B COOTBETCTBYIOMIUX
ycaoBHsIX 60pPaTOHOCHBIX TOPH30HTOB HA paccMaTPUBaeMOH CTajuu
pasBHTHS KyloJa B pesyabraTe IepepacnpeleseHuss 60paros, OT-
JIOXKHUBIIIUXCS paHee U3 MOPCKUX 6accelHoB.

3. TEOCTATUYECKOE HJABJIEHUE

Posp reccraTuueckoro uJu TOPHOTO JaBJEHHS 3aKJAIOUAETCI. B
“TOM, 4TO II0J BO3JE€HCTBUEM BeCa BHIIIENEK allluX IIOpOJ HMPOUCXOOUT
BBITeCHEHHE CBA3QHHBIX BOJ (I‘OprIX paCTBOpOB) B3 BOILOYIIOPHBIX
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TJIMHACTBIX TIOPOA B BOJOHOCHBIE TOPH3OHTHL. B COOTBETCTBYIOHIMX
YCJI0BUSIX T€OCTATHUECKOE [aBJIeHHE BBHICTYyNaeT Kak Beaywu#l dak-
Top (GOPMUPOBAHHUSI XUMHUECKOTO COCTABA MOA3EMHLIX BOL.

Kak n3BecTHO u3 MexXaHWKH T'PYHTOB, B CTaOUJbHBIX YCAOBHUAX
BHEILIHSST HATPY3KA MJIH BEC BhIIIENEXKalluX MOPOX LEeJHKOM pacipe-
JeJisieTCsi Ha MUHepaJbHBIl CKesJeT BOLOHOCHOTO IlacTa, 3alerao-
" 1mlero Ha TOM umJM HHOU rayOuHe. Hachlamoimas xe 3TOT MJacT
BOJa HAXOJUTCH IIOL BJUSHUEM TOJBKO T'HAPOCTATHYECKOIO JaBJie-
HUS U HE BOCHPHHHMAET Beca BhiIeJAexRaluX nopof. [Ipu Bo3HHK-
HOBEHHM HOMOJHHTENbHON HArpy3KH paBHOBecHe Hapyllaercs, B pe-
3yJbTATE YEro OJiHa YacTh HAUPY3KH BOCIPHHUMAETCS , CKEJIETOM
TIOPOALL, & Apyras 4acTh Nepefaercs 3aK/I0UEHHBIM B IIODax BoAaM.
ITox ‘BosmeficTBHeM MNOIMONHHTEJNbHOH Harpy3KH INJiacTOBOe MaBJe-
H¥e B BOJAOHOCHOM TOPHM3OHTE YBEJUUUBAETCSI § CTAHOBUTCS GOMBLIE
rugpocraTuyeckoro. BosHHKaeT nu3GBITOYHOe MaBJEHHE, U [IOPOBas
Boza GyneT BbIKHMAThCS B GoJsiee NPOHHILAEMBIE IIJIACTHI, UTPAlOLIHE
POJib JIpeH, NO KOTOPBEIM HPOMCXOAHT ee OTTOK, a CaM OCaJOK HauH-
HAeT YIJIOTHAThCSA. YIJOTHEHHE OCafiKa C BBIKHMaHHEM H3 Hero Io-
POBOI BOABI NMPOUCXOAUT AO TeX MOP, MOKA BCH NPUJIONKEHHAS Ha-
rpy3ka He nepepacrnpeiesuTcs Ha MHHeDaJbHBIH CKeJeT ocajika.
[Torepss BOmBl HAUYMHAETCA CPa3y Ke IOCJAe OTJCMKEHHS CBeXero
ocajka M TOUTH 3aKAHYUBAETCSs K MOMEHTY MOJNHOH JuTHQUKANUH
[OPOJI, KOrjla OCTalOTCs TOJLKO HEKOTOpLle BHABI (DH3MUECKH W XH-
MHYECKH CBSI3aHHBIX BOJ. .

Ocofoe 3HauenHe reoctaTuyeckoe aBjienne UMeeT B (HOPMHDO-
BaHHHU BOJ CEJMMEHTALMOHHOIO NPOHCXOXKJEHHS B YNJIOTHAIOWUXCSA
MOPCKHX OCaJOUHBIX TOJIIaX.

Cornacno H. B. BaccoeBunuy (1964), mopucrocts IIHMH HaA Tay-
O6unax mopsaka 1,5—2 kM o6wiuno He Gosnee 20%, HO MoxKeT CHU-
xkatbesd 1o 10%; rpajguent yMeublueHus: B uHTEpBaje 1—2 KM mpH-
mepHo pased 1—1,3% na 100 M taybunsl. O6pasoBaHue U yBeJIH-
YyeHWe MOIIHOCTH OCaJOYHBIX TOJLL W BO3pACTAHHE BHYTPH HX TOpP-
HOro (reocTaTHYecKkoro) JAaBJeHHs NPEHMYIIEeCTBEHHO HMeeT MeCTo
B CEOCHHKJIHHAJSAX W CYOreOCHHK/JIHHAAAX HA CTAJHH HX INOTPYyXKe-
gusi. O6 u3MeHEeHHH MJOTHOCTH M OOLIEHl TOPHCTOCTH TIJIHHHUCTHIX -
nopox ¢ riyOHHOH WX 3aJieraHusi UMEIOTCSt NMOAPOGHbIE HaHHble B
monorpacduu A. B. Ponora (1949).

CreneHp yMJOTHEHHS NOPOJ 3aBHCHT HE TOJBKO OT BEJHYHHBI
JaBJEHHUS, HO TaKXKe OT JIHTOJNIOTHYECKOTO HX COCTaBa M JPYyrux o6-
CTOATEJBCTB. YCTAaHOBJEHO, UTO OTBEpAEHHE KapOOHATHEIX MOPOA H
XHMHYECKHX OCAJKOB INPOUCXOAUT NPH CPABHUTEJNBHO HH3KUX [NaB-
neHuax. [Tecku ¥ TeCUaHHKH IIOA BO3JEHCTBHEM T[PABHTALHOHHOIO
JIaBJIEHHs] HCHBITHIBAIOT OUEHb HE3HAUWTENhHOE YIVIOTHEHHEe H H3Me-
HeHue TepBOHauanbHOro obObema. Haubonbllell = CKIOHHOCTBIO
K YMEHBIIEHUIO TIEPBOHAYANbHOTO o0BbeMa Moj AeHCTBHEM I'DaBHTa-
LUOHHOTO JaBJieHHs1 00/1afaioT TOHKO3EPHHUCThIE OCAJKH THUIA ap-
ruaauToB u rind,. [lociaenHne mox BospeficTBHEM HaBJEHHA MOTYT
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yMeHbIIaTh CBOH 00beM Ha 80Y%. HesnauurenpHas npuMech Iecua-
HOrO Martepuana X [JIHHAM pE3KO CHHXKaeT UX YIUIOTHEeHHe
(Il. ©. Munaymxgun, 1960). ‘

[loBblteHHAs MIACTHYHOCTh KAMEHHOH COJIH, CHABBUHHTA U ADY-
THX coJlell JlaeT OCHOBaHME NIPEANoJaraTh, YTO 5TH MOPONL PaHbIe
LPYTHX NpeTeprneBaloT HOJAHOE VIJIOTHedHe H KOHCOJHIau#io (oKa-
Mmenenue). A. U. I3enc-JIutoBckuil (1964) BHIeNsSeT TPU THIIA BOJ,
H PAacco/IOB TajIOTeHHBIX OTJIOXKEHMI: MeXKCojeBble MaTOuHLlE pac-
COJIBI, IIOACONIEBEIE BOABI N GOKOBBIe BOIEL. BHmensiomuecs B mpo-
necce VIVIOTHEHHS COJiell W COJEHOCHBIX I'JIMH PACCOJEl MOTYT, Ode-
BUMJHO, TIOCTYIATh HE TOJBKO B MEXKCOJIEBLIE, HO W B IONCOJIEBLIE U
GOKOBEIE TOPU30HTHL. DTHM MOXKHO OOBSCHHTH apareHesuc riayOuH-
HBIX KPENKHX PacCOJIOB C COJIEHOCHLIMH OTJIOXKEHHSMH.

Ilpouecc morpyxXKenuss u YyIJIOTHEHHsT OCAJ0OYHOTO KOMILJieKca
npeinosaraeT Ha KaxKAOM ero 3Tafe BBITECHEHHE W3 IIOpOJ ¥ Ha-
KOIJICHHE B CBOOONHOM BHJE BCE HOBBIX H HOBBIX reHepanud NOJ-
3eMHBIX BOJ. XOJ BEITECHEHHST M Pa3rpy3KH CeJUMeHTAUHOHHEIX BOJ
3aBHCHUT OT Psna (akTOpoB W IJIaBHEIM 06pasoM OT JIHTOJOTHYe-
CKOT'0 cocTaBa BMeLamollero BOLY 0CaJOYHOTO KoMIiiexca. B oca-
JOUHBIX KOMILJIEKCAX, CJOMXKEHHBIX cepuell dUepeayolIuXcsa. CJIOEB
C Pa3HBIM I'DAaHYJIOMETPHUECKUM (COCTABOM W Pa3HOH BOAONPOHHUIAE-
MOCTBIO, BEDPTHKaJbHAS (HUALTPaAIUA BOL HEBO3MOKHA HJIH CHUJILHO
sarpyanesa. B rex ciayuasx, korna naBreHHe BOJALI He MOXKeT IIpe-
OJ0JIETh CONPOTHUBJEHUS IIOPOJ HM B TODH30HTAJbHOM, HH B BEPTH-
KaJbHOM HaNpaBJeHUAX, BOJAd OKA3LIBAETCs MOrpeGeHHOH reoJoru-
YeCKH JJIUTEJbHOE BPEMS. . 4

B rampoil 30He nuTochEphl OCYLIECTBISIETCS BHITECHEHUE U pas-
rpyska BOAbl oOIpefejNeHHOH npoyHocTH cBsisd. A. E. Xoapkos .
(1962) mameuaer B NepBOM HIPUOIMMKEHHU CJAEAYIOULYIO HOCAeOBa-
TeJIBHOCTh. B 30HE AuareHe3a MpOHCXOANT OTAAUa MOPOLAaMH 3HAUH-
TeJIbHOH YacTy rpaBUTALMOHHOH BOALI U HauMeHee MPOYHO (pu3uye-
CKH H XMMHYECKH CBs3aHHEIX BOJ. B 30He KaTtaresesa NpPOHCXOZMT
oTHaua MOYTK BCel IpaBUTAallMOHHOH BOABL u Gojee npouHO QusHve-
CKHM M XUMHYECKH CBSI3aHHBIX BOf. B 30mHe MeraMopdusMa Tepsercs
BCS IpaBUTANMOHHAS BOLA W NPOUCXOAUT OTHaua ellle NpouHee CB-
3aHHOH KPUCTANJIN3ALHOHHON U KOHCTUTYIHOHHOH BOJBL

Haub6onee 3HAUYUTENBHO VIIOTHAIOTCA IJIMHUCTHIE IIOPOABI, Ha
JOJII0 KOTOPBIX B HOPMAaJbHOM paspese IPUXOJHUTCA OoJjiee IOJO-
BUHBE OCAJOYHBIX OTJIOXKEHHH. YBennyeHUe MJIOTHOCTH TIJIKH, Kak
yCTaHABJAHBAETC TeO0(QU3HUECKUMH HCCAeNOBAHMAMHU, MPOHCXOLHUT
0COOEHHO CTPEMUTENBHO Ha OTHOCUTENIBHO MafblXx raybuHax
(3. 3. ®oruanu, 1956). [InoTHOCTh HECKOB IpH YrAyOJ/JIeHHH YBeaH-
YHBAETCHA BEChMAa HE3HAUHTENBHO; ciabo YIJIOTHAIOTCS u KapOoHat-
Hble TopoAbl. KakoBa ke BeIWYMHA H3MEHEHHSI MOILHOCTH OCaIKOB
npu ux puaresHese? Ilo 5TOMy BOIPOCY UHC/IOBBIE JAHHBIE IPHBOAHT
J. WU. Ilep6akos (1962), cconatomufica Ha BBIBOJBI M3 OK€aHOJO-
ruveckux Habmonenuit . JI. TamMunsrona (1960). Ilocaennuit npu-
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mIedl K 3aKJMOUeHH0, YTo [Jisl nonydernus 1000 M ynmoTHeHHBIX ocaf-
koB HeoOxonuMo 5090 M COBpPEeMEHHBIX TVIMHHCTBIX TEPPHUTEHHBIX
us1oB uiau 2580 M COBpEeMEHHEIX moGHrepHHOBbIX UJIOB.

B TeueHue psma JeT HCCAELOBAHHEM CBOMCTB TVIMHHCTHIX nopon
PH BBICOKHX M CBEPXBHICOKHX aaBienusx (mo 5000 xr/cm?) sauu-
-manca B. . Jlomranse (1951, 1954, 1958, 1959). PesynnraTth ero
HCC/eNOBAHuU, BHITOJHEHHHIX KaK ¢ ofpaslaMi [OpOJ ECTeCTBEH-
HOTO CJIOKEHHSI W BJ2XKHOCTH, TAK W C UCKYCCTBEHHO [IPUrOTOBJEH-
HEIMH, NOKA3bIBAIOT, YTO IPU YIVIOTHEHHH IVIMH MOTUYT BBIAENATHCS
OTPOMHEBIE KOJHYECTBA BOABl M UTO [POIECC BBHIKHUMAHHS IIPOHCXO-
IWT HeUpepLIBHO BO BPEMEHH ¥ MOXKET IPOTEKATh IOYTH A0 HOJHOIO
ee OTHeseHusi, IPU 5TOM BJAXKHOCTH I'VIHH CTAHOBHTCS MeHbIIE HX
MaKCHMaJbHOH THTPOCKONHWYHOCTH M, CJ€J0BaTeNbHO, CBA3aHHAH
BOZA MOXKET MHUTPHPOBATh U3 IVIMH B BOJOHOCHBIE TOPH3OHTHL.

Omnpenesnasi 2JeKTPONPOBOAHOCTh BHIAENSAIOIIEr0OCS NPH OTHpec-
coBeiBapuu pacteopa, B. I. JloMranse oTMeuasn YMEHbIIEHHE MH-
HepaJH3alUN PacTBOpa MO Mepe BHIEJNEHHS ero W3 NOpoasl. B xone
VIJIOTHEHHS NOPOJAL CKOPOCThH OTXKHMAaHHS DACTBOPa Pe3KO MOHH-
xkaercs. Ha mepBofi cTaguu BLILEJSETCS OUEHb MHOTO BOIBI, HAa BTO-
pOél — MeHblle, HA TPEThel — ellle MeHbllle, U AajbHejilee YBeaH-
yeHHe AaBJjeHus OyneT Majo 3pdexTuBHHIM. QCHOBHIBAfACh Ha IIO-
JyueHHLIX naHHBiX, B. . JloMTan3e oTpuuaer BO3MOXKHOCTb COXpa-
HEeHUsl B HeJpax 3eMJH «PeJHKTOBBIX» UIH «IorpebeHHbix» BOA. OH
CYMTAET, YTO BBIAENANIOIIASACS CBA3aHHAS BOAA IOA JAeficTBHEM IHJ-
pPOCTATHUECKOrO HANOpa, KOTOPHIH BHIlE AJs Hee, UM IS BOMEL
BOJIOHOCHOTO T'OPH30HTa, OyJeT MUTPHUPOBATh B BOJOHOCHEIH TOpH-
30HT U OOHOBJISATh €0 BOAY.

W3 ua/ioeHHOTO CJeNyeT, YTO TeoCTATHUeCKUM IAaBJeHHEeM H3
[OPOBOr0 INPOCTPAHCTBA BBITECHSAIOTCA OOvyblIHe O00BeMbl BOJBL.
Tak, no pacueram A. A. Anexkcuna (1963) nasa Cesepo-Kacnufickoro
Gaccefina, B peay/abTaTe TPABUTALHOHHOTO VIIOTHEHMS HaAKaIUIL-
BAIOIIUXCA OCAJKOB B BOJOHOCHBIE TOPHU30HTEl HAa MIPOTAXKEHHUH
300 MJig. JIET BHTECHHJOCh OKOJIO 1 MJIH. M® BOABI, YTO MOTJO Gbi
COCTABHUTh NOCTOSIHHBIM pacxon ucroumnkoB B 100 n/cex. Corsacuo
B. Y. Bepuancxomy (1936), B dopMe mOUBEHHHIX, WJIOBBIX H TOP-
HBIX PAacTBOPOB HAXOJHUTCS OCHOBHAsi YaCTh BOJ CYIUH, yCTyTamouias
10 CBOeH Macce TOJIbKO BOLAM OKeaHa.

B rugpoxumMuyu HeMONBMIKHBIE H MAaJOIOIBHKHEIE NaPOBEIE pac-
TBOPBI, He MOJUMHAIIINECT CHJIaM TpaBUTAlUH, IPHHATO Ha3bl-
BaTh TOPHBIMH PACTBOPAMH, B OTJHUME OT MOABIXKHHIX TPABHUTA-
IMOHHBEIX BOA. B HacTosiiee BpeMsi M3ydeHHe TOPHBIX PacTBOPOB
TPOBOJUTCSL C ABOSAKOTO pOJA 1eJblO: BO-NEPBBIX, AJs BHISCHEHHS
HX POJIM B TeHE3HCe NMOABIIKHBIX BOJA M, BO-BTODHIX, IJISI YCTAHOBJIE-
HuA MeraMopdHusanuu caMux FOPHBIX PacTBOPOB, OCTABUHIXCHA B IIO-
pOJAX Ha BCeX 3Tanax MX YIJIOTHeHHA. s BBIAEAEHHS TODHBHIX -
pacTBOpoB OOBIYHO HCHOJIB3YIOTCHA JBa METORA: OTIPECCOBHIBA-
uus u sameinenns. Cospaunnbie I1. A. KpooxoBelM npubopw paior
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BO3MOKHOCTb BBIZAENATb OPHbIE PACTBOPHEl METOAOM OTIIPECCOBBIBA-
HHS B O4eHb LUMPOKOM MHTEPBAJE AABJEHHUS OT LoJeH KiujiorpaMmma Ha
1 cm? go 2000 kr/cm2.

Ompiter T1. A. KprokoBa (1960) 1o OTKUMaHHIO PacTBOPOB U3
pPa3HOOOPA3HBIX I[PHPOAHBIX TPYHTOB I[OKa3ajd, UTO [OYTH BCA
BJlara, 3axBayeHHasd HJIaMHM B IIePBUYHOH CTafiud oOOpas3oBaHUA
0CafKOB, MOXeT ObITb OTXKaTa HOoJ AeHCTBHEM T'PABUTALHOHHBIX H
TEKTOHHYECKUX CHJ. B/aXKHOCTh IVIMH U Pa3/iMUHBIX IPYHTOB HeEMpe-
PBIBHO YMEHbBIUAETCH TPH YBENHUEHHH M ABJIEHHS, IPHYEM GOJbIueid
yacTbio Habjlofaercs OJu3Kasl K JHHEHHOH 3aBHCUMOCTH MEXTY
BJIAXKHOCTBIO K JIOrapudMOM NPUTOKEHHOTO AABJECHHUS.

Psanom wucciegosatenell, BbIAEIABIINX PacTBOPE! MO (HpaKiuUaM
U3 TIOYB @ TOPHBEIX IOPOJ PAa3NHUHBIMH MeTOLAMH, HaOJI0fa/ach
HEOJHOPOZHOCTb COCTaBa TIOPHBIX pactBopoB. [lepBele mopliuu BoI-
AEJIABIIMXCA PACTBOPOB. OTJIMYAJHUCEH IIOCTOSHCTBOM COCTaBa, HO MPH
JIOCTHXXEHHH HEKOTOPOTO NABJCHUS, HE OJWHAKOBOIO JJIS PA3HBIX
00BEKTOB, NPOUCXOAMIO 0OJiee HJIM MEHEee PEe3KOe CHIRKEHHE KOH-
IeHTpallll COfepIKalmuxcss B pacTtsope Bellects, CH/bHEe YMeHb-
maJjgach KOHLEHTpAILUs HOHOB, lIpeobiajpamwinux B pactBope. Pas-
JMUHA B COCTaBe NOCJAEAOBATENbHO BBIJIEJAEHHHX (paKUUil TOPHBIX
pacTBOpOB ObLIM OOLACHEHB HX €CTECTBEHHOH HEOJHOPOMHOCTHIO.
OINBITHLIM TIyTeM YCTAaHOBJEHO, UTO, ueM O60Jblle THAPOPHILHOCTH
IJIMHBL, TeM Ipu Go/biuell BJAAXKHOCTH M MEHbIIEM HABJEHHH HAYH-
HaeT  NposBASTbCS HeoZHoponHocTs pactBopa (1. A, Kpiokos,
1964).

IT. A. Kpiokos (1964) o6paTun BHUMaHHE HA Pe3KHE M3MEHEHHUS
MHHEpaNu3anyd TOPHBIX PAacTBOPOB II0 Beprukanu. Takas cjiou-
CTOCTE F'OPHBIX PaCTBOPOB — XapakTepHOe OTJIHYHE OT IPaBHUTAIHOH-
HBIX TI0/I3€MHBIX BOJI, KOTOphle OOBUHO HMEIOT B TpeAenax GOMbIInx
HHTEpPBAJIOB GoJlee WM MeHee OfHOPOLHBIH cocTaB. CJIOUCTOCTD roOp-
HBIX pPacTBOpPOB OCOGEHHO pe3Ko MpOosiBAsIeTCss B 3aCTOHHOH 30He,
CTIOKEHHOH BOJIOYIIOPHBIMH NMOPOJaMH: TVIOTHBIMH IIeCIaHHKAMH, U3-
BECTHSIKAMH, apruwiiutaMu u T. II. OTMeueHHOe OOCTOSITENbCTBO
YK43bIBAET, YTO B HENOCPENCTBEHHO COMPHKACAIOIINXCS I0POIaX, HE-
CMOTPS HAa JJIHTENbHYIO B I'€0JIOTHYECKOM CMBIC/E 3aCTOHHOCTH U
U30JSIUI0, KOHLIEHTPALHs pacTBOPOB He BLIPABHHBAeTcHd, T. €. Pak-
THuecKu AUdPysnonHoro obMeHa MexxAY HOPOJAaMH HE NPOHCXOMHT.
Onua U3 BO3MOXKHBIX NPHUHH 3TOTO SIBJEHHS — HU3KAas BJIAXKHOCTh
NOpPOA Ha 60JbLIOH TyOuHe.

MHuorue ucciefoBaTeny dKCIEPUMEHTANbHO NOATBEPAUIE HAJH-
Yylie B OCAJOUHBIX OPOLAX TOPHBIX PACTBOPOB, MO CBOEMY COCTaBY
8ecbMa CXOAHBIX ¢ miacTOBHIMU Bogamu. B. B. Kpacunuesa (1955),
COIOCTABJASE COCTAB TOPHBIX PacTBOPOB, BBIAEJIEHHBIX METOJOM OT-
IpecCcoBBIBAHMA, ¢ HONO-OpDOMHBIMH BodaMu Ilcekynckoro Mecro-
POZKJIeHHs, IPUILIA K BHBOJLY, UTO 3TH BOJbl SBJISIOTCA YaCThIO Irop-
HHiX pacTBOpOB, Korjaa-to omkatelx u3 rauH. A. H. Kosun #u
K. H. Mxauux (1958}, nccaenyst ropHble pacTBOPHl JEBOHCKHX IIO-
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poxn Bonro-Ypanbckoit o6smacT, ycTaHOBU/HM, YTO W3BJEUEHHBIE pa-
CTBOPBl M3 NalIMACKHUX TIJUH (HUXHe(paHCKHH spyC BEPXHEro
JIEBOHA) TO CBOEMY XHMHUECKOMY COCTaBY TOXOGHBI IJaCTOBBIM BO-
JlaM, HaxOoASUIMMCS B IECUAHBIX KOJMJEKTOPax, M OTJAHYAITCd OT
HUX MOBBILIEHHBIM Ko3(h}uuueHETOM MeTaMopdH3aIiy.

A. E. Ba6unen (1957, 1960), usyuasi coctaB TOPHBIX PAaCTBOPOB
joro-sanajHblXx pafoHoB Pycckoit miaTdopMmsl d CONOCTaB/SAS HX
€OCTaB ¢ COCTABOM IIOJ3EMHBIX BOJ, NPHINE] K 3aKIIOUEHHIO, UTO
B 30He 3aMeAneHHoro BofooOMeHa ([ Henposcko-/loHenkuii apre-
3uaHckul 6aceeflH) ycraHaB/AHBaercs MOJHOE MOJOGHe cocTaBa TOp-
"HBIX PacTBOPOB BOLOYIOPHBIX TOPOJ i BOJ BOAOHOCHBIX FOPHU30HTOB.
ABTOp 00BSICHSIET 3TO SIBEHHe NMHUTAHHEM MOJ3EMHLIX BOJ TOPHBEIMH
pacTBOpaMH, BBIAENAIONIAMUCH B OONbIIOM KOJHYECTBE U3 TJHHH-
CTHIX BOLOYNIOPOB, NpHUeM Haubosiee UHTEHCHBHOE BBbIIEJIEHHE pa-
CTBOPOB, 1[I0 €r0o MHEHHIO, IPOHUCXOAHUT A0 ray6uHbsl 1500—2500 M.

I'' M. Cyxapes u T. C. KpymGonbr (1962) wuccnenosanu moa-
3eMHble BOJH U I'OPHBIE PACTBOPHEI HEMTSHBEIX M Fa30BBIX MECTOPOXK-
nenuit Tepcko-JlarecraHckoll o6JaacTd. ¥ cTaHOBJAEHHOE aBTOPaMH
CXOJICTBO BOJ M TOPHBIX PACTBOPOB MOJIOLBIX OTJIOMKEHHH, PacroJio-
JKeHHBIX BOJIM3M MOBEPXHOCTH, OHH OOBACHSIOT BO3NEHCTBHEM Me-
TEOPHBIX BOXA Ha 3TH OTJoXKeHHs . OTMeYeHHbIE PE3KHE PaACXONKIE-
HHUSl MHHepaJIM3alyy U COCTaBa FOPHHIX PACTBOPOB H BOM TIYyGOKO
3aJierTalolliX OTJIOKEHUA aBTOPLI OTHOCST 34 CUET PA3HOTO IEHE3UCa:
TOpHBIE PACTBOPBHI HMEIOT CEAUMEHTalHNOHHOe, a IyGHHHBIE BOJIB —
UHOUIBTPALHOHHOE MPOUCXOXKIEHHE.

[To manseiM JI. U. Homuxoc (1965), poab TOpPHBIX pacTBOPOB
B (opmupoBanun KaBKa3cKHX MHHepaJIbHBIX BOJ BBIPAXKAETCS IO-
pasHoMy. 'opHble pacTBOpHE MIpaloT CYIIECTBEHHYIO POJb B (HOPMHU-
POBaHHH BHICOKOMHHEpAJM30BAHHHIX XJOPHAHBIX HATPUEBHIX HOMO-
OPOMHBIX BOJ, KOTOpble, KaK I[0Jaraer aBTOp, SBJASIIOTCA 4YacThIO
TOPHBIX pAacTBOPOB, BLIAENMUBIIHXCS M3 TOPOJK IOX HNefCTBHEM Ipa-
BHTAIHOHHBEIX W TEKTOHHUecKHX cui. OHM NPUHHUMAIOT TaKXKe yua-
ctMe B (OPMHPOBAHHHM YIVIEKHC/BIX COJISHOHIEJIOUHBIX BOJX IyTEM
NPUBHECEHUS B HHX KOMIIOHEHTOB «MOPCKOTO COJIEBOTO KOMIJIEKCAS.
B of1em ke ropHble pacTBOPhl OTJIHYAIOTCA OT MHHEPAJbHBIX BOJ
3HAYUTENHLHO MEHBHIHM COAEpPXKAaHHEM YIJIEKHC/IOTH H TIOHHKEHHOMH
KOHUEHTpalHel MOHOB KaJbLUs M THAPOKAPOOHATHBIX HOHOB,

PesloMupys cKaszaHHOE O pOJIM I'OPHBIX PaCTBOPOB, MOXKHO 3a-
KJIIOYUTb, YTO B 3@BHCHMOCTH OT TI'€0JIOTHUECKOHl OGCTAHOBKH H THI-
POreosIorM4eCKUX YCJOBUH XapakTep B3aHMOOTHOLIEHHs TOPHBIX pa-
CTBOPOB C TPaBUTAIHOHHBIMH BOMAMH MOXKeT OBITh COBEPIIEHHO
pasauuHbiM. He TONBKO ropHBlE pacTBOPBL BJAHUSIIOT Ha INOA3EMHBIE
BOIBI, HO M HOCAENHHE BO3JEHCTBYIOT Ha rOpHBle pacTBOphl. [lo3-
TOMY MEX/JY HAMH CYUIECTBYET COCTOSIHHE TIOABHIKHOT'O DPABHOBECHS,
CABHralolleecss B Ty WJIH HHYIO cTopoHy. CXOACTBO TOPHBIX PacTBO-
POB M NOABUXKHLIX BOJ CBHAETENLCTBYET O HaJHUYHM 3TOrO PaBHO-
BECHS.

71



B 30ne ycuiennoro somoo6Mena Gaarogaps auddysun u ocMocy
BLIDABHUBAHHE KOHLEHTPAaUMH MeXIYy BOZAMH H TI'OPHBIMH DacTBO-
paMu Hactynaer OBICTpo. Kak H3BeCTHO, B YCJIOBHAX BLIHYKJEHHOM
KOHBeKIUH AuddPy3us u OCMOC MPOTEKAIOT MHTEHCHBHO (CM. FJIaBY
VI). Ognako u 31ech ropHble PacTBOPH MOTYT COXPAHSTb CBOIO HH-
JIUBHLYaJdbHOCTh, €CJAH BO BMENIAOUIHX HX XUMHUUECKH AKTHBHBIX
nopogax OecnpephBHO COBEpPINAIOTCA KaKue-HHOYAb HpPOIECCHl, Ha-
npuMep, OKUCJeHUe CyIb(PHIOB. _

B 30He 3acTOHHOrO peXxHMa COCTOSIHHE PaBHOBECHS, IO-BHIU-
MOMY HMeeT MeCTO B JBYX cayuasx: 1) mojseMHBIe BOAB H TOPHEIE
pACTBOPBEI OJHOI'O M TOTrO K€ NPOHUCXOXKAEHHS, T. €. 06pa3oBaJUCh
OlHOBPEMEHHO B XO/le OCAa/JKOHAKOIVIEHHs; 2) NOA3EMHBIE BOJABI
IPeACTaBaAIOT CO60H OTXKAaTEe U3 BOJOYIMOPHBIX TOJLL TOPHBIE Da-
CTBOPBI, KOTOpHIE MOJNIHOCTHIO BBITECHHJIM M3 BOAOMPOHHUIIAEMBIX MO-
PO BOJBI HHOI'O TEHE3HCa.

Ecau B ryiyOUHHBIE TOPU3OHTHl LIPOHMKAH UYXKABle BOABI, TO CO-
CTOSIHHE DABHOBECHsI HACTYIAeT UYepe3 reQsOoTHUECKHE IIPOMEXYTKH
BPEMEHH, a uallle BCEro B 3TOM CJAydYae CTajusl PaBHOBeCHS He JO-
CTHTaeTCs COBCEM.

HauGonee GmaronpusTHas OGCTAHOBKA MAJsI MHTpPalud H3 I[VIHH

- IIOPOBHIX DAacTBOPOB CO3L4AE€TCA B aPTE3HaHCKHX 68CC6§IH&X, Xapak-

TEPH3YIOMIMXCS B BEPTHKAJbLHOM paspese yepefoBaHHEM IJIHHUCTHIX,
KapOOHATHBIX W NECYAHBIX HOPOA. XOPOINHMH KOJJIEKTOpaMH MLJs
OTXKMMaeMBbIX PaCTBOPOB 3JeCh CAyXKaT ciabo NOABEpP:KEHHBIE YII-
JIOTHEHHIO [IECKH W Pa3HoOoGpasHble TPEUIMHOBATHIE MAaCCHBHBIE IIO-
ponbl. B pafioHax MHTEHCHBHBIX TEKTOHHUECKHX IBHKeHHH HaGJ0-
JIaeTcsl 3HAYHTEJNbHOE BO3PAacTaHHe IIOTHOCTH IOPOJX ¢ TyGHHOH,
B Pe3yAbTaTE UEro TaKxke MOJKHO INPOUCXOMUTL OTXKMMaHHE TOpOo-
BBIX PacTBOPOB.

4. TEOMOP®OJIOT U

ITepexons Tellepb K BBISICHEHHIO PoJin (akrTopa reoMopdoJsorin
B (GopMHpOBaHHKM XMMH3Ma I[OA3E€MHBIX BOJ, OTMETHM IIpeJBapu-
TeJIbHO, 4TO caMu 1o cebe 3JeMeHTH reoMOpdOJIOTUH TeHeTHYeCcKu
MOTYT GBITb CBSI3aHBI C TEOJOTHUECKHMH CTPYKTYPAMH H. TAK WK
pHHAYe OTpa)kaTb HA IIOBEPXHOCTH TEKTOHHYecKue ABuxenusd. Ilos-
TOMY IIpY H3YyYEHHH TEKTOHHKH IIPHMEHSeTCS YacTo reoMopdoJiorH-
YeCKUU MeTol, OCOOEHHO B paioHaX, CJA0XKeHHHIX OZHOOOPasHHIMU
NMOpoLaMy, T'e OCMOTD OOHaXKEHHI He NO3BOJSET YCTAHOBHUThL TeK-

' TOHWYECKH# XapaKTep HapyHIeHHH.

7

Bauanue reoMopdosioriun Ha MHHepaH3aIluIo U XUMHYECKUH CO-
CTAB MOJ3EMHBIX BOJ OCTOXHAETCA PALoM o6cTosATeNbeTB. ONHAKO
B OGIUMX Y4epTax MOMXKHO HAMETHTb CJAEHYIOIIYI0 3aKOHOMEpHYIO IO-
cnenoBaTeNbHOCTb. B TNpHmORHATHIX yuacTKax OGaccefinos (mpen-
ropbsi, BONOpPAaslesbl, OTHeJbHEE BO3BHILIEHHOCTH), TAE NOPOLHI
HHTEHCHBHO MPOMEITE], BOABI Yallle HMeEOT cnabyl0 MHuHepann3aluio
U B OCHOBHOM FHIPOKapOOHATHBIH cocTaB. B 3aBHCHMOCTH OT JIUTO-



" JIOTHM TIOPOJ OHYM NPHHAMJIENKAT KO BTOPOMY HJM PEXE K NEPBOMY
Tuny. B noHumKeHHBIX yyacTkax accefiHOB, rje JIBHKeHHEe BOJ 3a-
Me[LJIEHHO, MHHepPaJu3alusg BOJ IIOBBIIAETCS, MOSBAAIOTCA CYJb-
date # XJOpHIbH, HHOTHA Mendercs Tun Boj. Hakownen, B nmempec-
cusix penbeda, B 3aMKHYTHIX KOTJIOBHHAX H B DA3JAHUHLEIX HU3HHAX, .
KyZa HaNpaBJjeH CTOK COJell ¢ BO3BHINEHHOCTEH, IPOUCXOIUT Lalb- .
Hellnasi MUHEpaJIH3anusA BOJ, BIVIOTH A0 OGPA30BAHHSA B APUIHOM
KJIHMAaTe paccoJioB.

I'eomopdonornueckoe pacujieHeHre MeCTHOCTH OKa3blBaeT 60Jib-
oe BJIUSIHKE HA TyOUHY 3aseraHus TPYHTOBLIX BOJ, U Ha UX MHHe-
panusanyio. To BIepBble OBIIO OTPa’KeHO Ha KapTe 30H IPYHTOBBIX
BoJ, cocrasiennoit B 1922 r. B. C. UnbunsiM. Tak, B 30He <HErJIy-
OOKHX OBpParoB» TPYHTOBHIE BOJALI B MEXKEHb 3aJIeTamT Ha IVyGuHe
2—3 M OT MOBEPXHOCTH H MMHEPaJW3anusd HX 9acTO HE PEBBILIAET
0,5 r/an. B 30me «ruyGoKHX OBParoB» TIPYHTOBLIE BOIB 3aJ€raior
ray6xe u MuHepaansanus ux Hepenko pocruraer 1 r/m. O. K. Jlanre
(1949) pexomeHayeT C TUADPOre0JIOTHIECKOH TOUKH 3DEHHA OTHENATDH
MEXAYypeubsd OT PEUHLIX JOJUH H CPpeIn NEPBBIX HAMETHUTH IIOJIOCH
BOZOPA3JAENOB U NOJOCH CKIOHOB B TOW uiu wHOH Jonune. uppo-
TeO0JIOTHUECKHE KWCCNEe0OBAHUS MOKA3LIBAIOT, YTO MJid (HOPMHUPOBaHUS
TPYHTOBHIX BOJ HeOJdTONPHATHBI MEXKZYpPeuHble INPOCTPaHCTBA H
Haubosee 6aronpUsTHEL PeUHble TOJUHBL.

Bousinue reoMmopdosordu Ha (OpMHPOBaHHe TPYHTOBHIX BOX
TPOCJEKUBAETCA B MEXTOPHBIX BllaanHax. CBoeoOpa3HbIMH reoMop-
donoruueckuMu 00pa30BAHUSAMHE, PACHOJATaOIIMMHUCA BAOJb OKal-
MJSIOIIKX BIAAWHEl CKJIOHOB rop, ABJASIOTCA KOHYCHl BbiHOcA. B HuxX
AKKyMYJIHPYIOTCS MOLIHBIE PECYpch NOA3EMHEIX BOA. B mpenenax
KOHyCa BBIHOCA PA3JMYAIOT TPH 30HBEL: ITOIVIOIIEHHS WJH ITHTaHHS,
nUpKyAAnud u pasrpysku. OrpoMhble MacChH BecbMa IIPECHBIX
ruApoKapOOHATHEIX BOJ, CTEKAMOWHX C Irop, NOTJIOMmaloTCsi BepxHel
KpYNHOOGJOMOUHOH 4acThI0 KOHyca. B Tese KoHyca, obJjajalouiero
3HAYUTENBHOH MOIIHOCTBIO, H3MEpAeMOH COTHAMH MeTpoB, (opMu-
pyercsi HecKOJbKO TOPU30HTOB, Pa3feseHHblX 6oJee MJIH MeHee BEI-
JEPKAaHHBIMY BOZOYIODHBEIMM CJAOSMH TJIMHHCTEIX nopon. B nmkned
YacTH KOHYyCa BepXHHE TOPH30HTHI BEIKJIHHMBAIOTCS, UTO COIPOBOXK-
JlaeTcsl BHIXOJJOM MHOTOYHCJIEHHBIX HCTOYHHMKOB, 32 BpeMS IUDPKYJISA-
MK B-OTJIOXKEHWSIX KOHYCA BOJA IIOBLIIIIaeT MHHEDPaJ/H3aIHKIO, cCoXpa-
HAY CBOH IpecHBI! XxapakTep. . v

Feomopdonoruueckue s/4eMeHTH B HEKOTODBIX CJAyuYasx CAyXKar
TIOMCKOBRIM NPHU3HAKOM Ha TOJ3eMHEIE BOIEL. XOPOHIO U3BECTHA IPH-
YPOUEHHOCTb UCTOUHHKOB K HHXXHHM 4YacTsM CKJIOHOB, K ITOJHOXKHUSAM
Teppac. B mycTeiHHO# 30He HabMIONAIOTCA CNYyYaH BEIXOAOR HCTOUHH-
KOB Ha Bepumunax He6ospuiux xonamos (E. B. ITocoxos, 1944). B 3a-
nagHo# wactu [Iprukacnuiickoli HH3MEHHOCTH MOUCKOBBIM TeoMOpdo-
JIOTHYeCKUM KDUTEpDHEM Ha TPYHTOBEIe MpecHble H COJIOHOBA-
Thle BOABI CAyKAT AeQAsIHOHHBIE KOTJIOBHHEI, JUMaHOOOpAa3HEIE
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MOHMKEHHS, cTelHble 6aoana. Ilox TakuMH oTpHUATENBHBIMU (Op-
MaM# penbeda 3a5eraloT JKUH3B IPECHBIX ¥ COJOHOBATHIX BOJ, NPei-
cTaBasolne HHTepec A5 Bofocuabxenus (I1. B. Topnrees, 1959).

5. JIUTOJIOTO-MUHEPAJIOTHYECKHU COCTAB TOPHbLIX NOPOX

BesenicTBue NPOHHKHOBEHHS B OGJIACTh TEHETHUECKOH THAPOXH- -
MK QU3NKO-XUMUUECKHX I'HIIOTE3 POJb paccMaTpuBaeMoro ¢axropa
4acTo HEAOCTATOYHO YUYUTHBAETCH, a HHOLZA IIPOETO YIyCKAETCH
u3 Buny. Hepenko npoueccen: GopMHpPOBAHHN XMMHUECKOTO COCTaBa
OPHUPOMHKIX BOJ TPAKTYIOTCS HE3ABHCHMO OT BEIeCTBEHHOrO COCTaBa
oKpyxatwieir cpexnl. Mcemenosarenu, 6a3upysick Ha (DU3UKO-XHMH-
YeCKHX NIPEANOCHIKAX, IOAKPENIseMbIX COOTBETCTBYIOIIHUMHY J1ab0-
PATOPHBIMK 3IKCIEPHMEHTAMH, 3HAUUTENbHO VIPOIIAIOT CROI0 3a-
lavy, IHOCKOJBKY IIpH TaKoOM IOAXOJe He TpeBGyeTcs KPONOTIUBOrO
U3YUEHHS HH MMHepaJIOTHYeCKHX, HH JTHTOJOIHYECKHX OcoGeHHOCTel
BOJCHOCHBIX NOPOL. Bpsig n¥ MOXKHO OTPHIIATH, YTO OCHOBHBIM Ha-
YaJIbHBIM IIPOLECcCOM, (POPMHPYIOIMUM COCTAB BOI, SIBJISIETCH BBIIIE-
JlauhBaHWe M3 IIOYB M HOPOJ BOAHOPACTBODHMEIX cojied. Ho maxe
TaKMe TPAaKTHUECKH HEepPacTBOPHMBlE COJIM, KaK aJiOMOCHIHKATHL,
npu (PH3UKO-XUMHYECKOM BBIBETPHBAHHH OCBOOOMKAAIOT HATPUH, Mar-
Hu#l, KaJjbLuil, KOoTopble 00pas3yl0T KaTUOHHHIH cocTa Box. On-
HAKO IIPH COIIOCTaBJEHUH BOXLI C BMellalollell ee MOpoAOH Mbl dalle
Bcero He oOHApyxKuBaeM MeXAYy HHME KaKOU-AHOO TeHEeTHYECKOH
CBA3H. JTO 06CTOSATENLCTBO H CHOCOGCTBOBANO HIHOPHPOBAHUIO reo-
JIOTHYECKOro MeTOZa IIPH H3YUeHHH [IPOLEcCOB (OPMHPOBAHHS CO-
craBa Bol. B rupporeosoruueckux onyGAHKOBaHHEIX padoTax u py-
KOIHCHBIX OTYeTaX OINMCAaHHE MHHepPaJOrHiecKOro COCTaBa BOAOHOC-
HBIX TOPOJ BCTpeUaeTcs KakK HCKIIOUeHHe. '

TIpu reoxumudyeckoiffl HHTepHOpeTallMM COCTABA IMOL3EMHBIX BOJ
MBl HaTalKdBaeMCs WHOTAA HA TPYAHOCTH, OOYCAOBJEHHBIE Tepef-
BHJKEHHEM BOJ U3 OJHHX Toal B gpyrue. ITosroMy cocraB BOABI
MOKET OTpazKaTh MHUHEPaJOTHUeCcKHe OCOOEHHOCTH HEe TOH IOPOAHI,
B KOTOpO#i OHa Oblia BCTPEUEHa, a TOH NOPOAHl, Uepe3 KOTOpPYIO OHA
Lo 3Toro npoduasTpoBanach U Npuobpesna COOTBETCTBYIOUIKHE THAPO-
xXuMHuUecKui Tun. HanpuMep TOMIIM TPEUIMHOBATHIX HM3BECTHSKOB,
3aJjieTaloliie CPeAH MACCHBOB M3BEP2KEHHBIX NOPOJ, OOLIYHO Cllararo-
IMUX BO3BBLIIEHHBIE YYACTKH penbeda, akKyMyJupyioT B ceGe 60Jb-
IlIH€ 3amachl MOA3EMHBIX BOJ, OCTYNaIOUIHX U3 30HBI BLIBETPHBAHUSA
MacCHBOB, KOTOpBIe SIBJSIOTCS 374ech obnactsamu nutanus. [lpu yka-
32HHOH CHTYalWu B H3BECTHSKAX MOTYT IPHCYTCTBOBAaThb COJOBBLIE
BOJEl (MEPBEIIl THII), KOTOPBlE KaK pa3 XapakTepHBL /I H3BCPKEH-
HBIX IOPOJ, COAEpIKallUX HAaTPHEBbIE I10JIeBble IUIIATHI.

Bnusgaue cocraBa mopox Ha (GOpMHPOBAaHHE TI'HAPOXHMHUYECKHX
THTIOB TIOA3eMHBIX BOR, Jlerue NPOAeMOHCTPUPOBATh HA TAK Ha3blBae-
MBbIX TIEPBHUHBIX BOJAX, WOHHBIII COCTaB KOTOPHIX K 00pazoBaJjca
8 PE3YIBTATE HEIOCPEACTBEHHOTO BhllleJauyiBaHUA COOTBETCTBYIOIUX
cosiefi. K uuciy TakoBbIX OOBIYHO OTHOCHT BOABI XJIODHIHO-HATPHE-~

N
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Bble, BO3HUKAIOUKWe IIPH PACTBOPEHMH rajiuta, CyabdaTHO-Kamnblye-
Bble — THIICA, THAPOKAPOOHATHO-KAJbIHEBble — HU3BECTHSIKOB, THIPO-
KapBoHaTHEIe MATHUEBO-KaJbIIMEeBEIE — A10JO0MHTA., B neficTBHTeNbHO-
CTH CIIMCOX BOJ IOAOOGHOrO NMPOMCXOXKAEHHS BKJOUAET 3HAYMTENbHO
Goabliee  upcJao HauMeHoBanu#. Kak yxe 6bl10  cKasaHo,
B MOA3EMHBIX BOJAX OCHOBHBIM HCTOUHMKOM mnocrymjiexus CO, gB-
JSIIOTCS. HE TOPOJBl, 4 GHOXMMHUUECKHE IIPOLNECCH B [I0YBaX H B Xope
BEIBETPHBAHHS. DTO OGCTOSITENBCTBO MHOTHMH aBTOpaMM HUTHOPH-
pyerca. Hanpumep, C. A. Hypor (1961), oTmMeuas Majoe comepka-
HYe YIJIEKHCJIOrQ ra3a B aTMocdepe, CUHTAeT IJIaBHBIM MOCTABLIY-
koM CO, mnpouecchl OKHCJAEHUS <«MHOTOYHC/JACHHBIX KOJMYEeAaHOB».

[ToBceMeCTHEIM MCTOYHHKOM OBOralleHH ITPHPOAHEIX BOX CBO-.
GO HOI YTJEKHC/IOTOH HECOMHEHHO fABJAETCS Ha3eMHas H NOA3eM-
Has arMocdepa. YKasaHHBI Ke BBIIIE NPOLECC UMEET JOKalbHOE
pacnpoctpanenue. OOCbYHO B HaseMHOH aTMoctepe COLEPHKHTCH
okono 0,03% mo oGvemy CO,. IJTOMy mapuHagbHOMY LaBJIEHHUIO
COOTBETCTBYET cojepikanne csoboanoro COs, pacTBOpeHHOro B IH-
CTUJAJHPOBAHHON Boxe, okoo 0,5 Mr/a u oxosio 60 Mr/n pacTBopeH-
Horo CaCQs, uTO COOTBETCTBYET KapOOHATHON KECTKOCTH, OKOIO
I mr-s3xs/n (C. JI. dcHononsckuii, 1960). Cogepxanue COg B moj-
3eMHOU aTMoc(epe B peay/jbTaTe MUKPOOHOJOIHUECKHX HPOIECCOB
BO MHOrO pas YBeJMYHBAETCS H MO3TOMY B NPUPONHBIX BOAAX PACTBO-
psietcst 6oasie CaCO;. Tlo B. B. IoaniroBy (1953), mouBeHHbIl BO3-
- AyX HJIH BOOGIe BO3AYX HPOLYKTOB BHIBETPUBAHHS MAaCCHl IIJJACTOB
comepxkutr go 1% wu Gosee COyp Ilo mamubmim I1. A. Kocroiuesa
(1940), conepxanue CO; B TPYHTOBOM BO3AyXe Ha riaybuHe 6 m OT
TIOBEPXHOCTH jpocturaer 7%.

B BOJOHOCHBIX TOPH3OHTAX, 3AKIIOUEHHBIX B OCAMOYHBIX TOJIIAX,
oforallleHye BOJ HOHAMHU OCYILECTBJSIETCS HEMOCPENCTBEHHO 32 CUeT
BHIIENAUHBAHUA PACTBOPUMBIX MUHEDPAJiOB, HAXONAIIMXCS B NOPO-
nax. Donpnioe 3HaueHue TIpU 9TOM HMEET COCTOSIHME BOJOHOCHOH
TOJIIM B CMBIC/IE ee JOCTYIHOCTH Assi BOABL [lpw omHOM M TOM Ke
MHUHEpPAJIOTHYECKOM COCTABE PhIXJas WIH CHUABHO TpPeudHoBaTast
nopona Oyner B GoJblleli cTeleHH OTAaBaTh B BOJY HOHBL, 4eM IIO-
poja NJOTHAs Wid MOHOJUTHass. Kpome Toro, mpu MemeHHOH 1up-
KYJSIIUH BOJBI, UMEIOLIEfl MECTO B MEJKO3EPHUCTOH, copepkaiiel
KOJJIOUABL cpefe, hOpMUpPOBaHHE XHMHUECKOTO COCTABA BOLH yC-
. JIOXKHSIETCH KATHOHHLIM OOMEHOM, IHareHe3oM H JAPYTHMH COITYTCT-
BYIOIUMMH SIBJCHHSAMH. B 1oc/ielHeM caydae BOIPOC O NPOHCXOXKIE-
HHM TeX WJM HHBIX accouuaunnii HOHOB (cojiell) B BOJe HE MOXKET
OBITH pellleH IyTeM IIPOCTOTO COMOCTABJEHHS XHMHYECKOrO COCTaBa
BOJIBI C TAKOBBIM BMEILIAIOUIEH €€ TOPOLHL. :

[naBHeAMIMMKY paCTBOPHMBIMH MUHEPAJaMH, OMNpeNesiOuHMH
B OCHOBHOM XHUMHIO TDHPOLHBIX BOJ, ABJSIOTCS TAJHT, TMIC, Kajb-
OHT, XOJOMHT. Takue XOpOIIO pPacTBOPUMBEIE MUHEPaJibl, KaK MHpa-
OWINT, aCTpaxaHuT, INaybepuT, HMEOT Y3K0J0KaJbHOE PacIpocTpa-
Henue. 3ajeramllas na rjayOuHe KaMeHHasi cofb oboraliaer BOJIBI
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XJA0pHAAMH HATpus. MuHepasusauus X B 9TOM ClIydae pe3KO BO3-
pacraeT. XoTa YHCThIE XJOPUIHO-HATPUEBEIE BOXB MOI'YyT BO3HHKATH
B BOJOHOCHBIX TOPH30HTAX- BCJAEICTBHE IIPOIECCOB CMELICHHS, TEM
He MeHee MOSBJEHHE HAa NOBEPXHOCTH PAaCCOJHHBIX XJIOPHAHO-HAT-
PHEBLIX MCTOUHHKOB IOYTH 6e30WHO0UYHO YKasblBaeT Ha IPHCYTCT-
BHe B He/paxX 3aJle:KU TaJHTAa WJIH COJEHOCHRIX OTJIOMeHuH. XJjo-
PHIOHO-HATPHEBBIE BLICOKOMUHEpPAJIM30BAHHBIE BOAB H PACCOJBI
BCTpeUaloTcd BO MHOTHX paiioHax 3eMHoro mapa. VX passuTie coB-
Iajaer ¢ pacupoCTpaHEHHEM COJIEHOCHBIX (hauuid, IyTeM BhIIIeNa-
YUBAHUSE KOTOPHIX OoHHM o6pasyiorca. C atuMu ke QanuaMu gacro
OBIBAIOT TIapareHUUYECKH CBA3AHEI XJIOPHUJHBIE PacCosibl LPYroro Ka-
THOHHOTO COCTABa: KaJbHHeBO-HATPHEBLIE, MarHHEBO-HATPUEBHE H
layke KajbllieBLle, KOTOPBIE HE SBJSIOTCH Pes3yAbTATOM DACTBOpE-
HHA coJjied.

Hanuuwe B HeApax THICOHOCHBIX (paunuil CAYKHUT IPUIAHOH 06-
pasoBanus CyJib(QaTHO-KAJAbIHEBLIX BOA. [10J00HBIE BOAKLI pacipocT-
paHeHEl B INEPMCKHX THICOHOCHHIX OTJIOXKEHMAX. Munepasusanus
chIb(baTHo KaJIbIIHEBBIX BOJ OOBIYHO 10 2-—3 1/, UTO oupenesercs
BEJMYHOH pacTBOPHMOCTH runca. B pacTBope ke XJOPUCTOrO HAT-
pusi paCTBOpI/IMOCTb Bo3pacraer 1o 6—7. r/a. Boxwt ¢ mpeoBnana-
aueM noHoB SO4” m Ca” BerpeyaloTes OueHb pPelKo, TaK KakK THIICO-
HOCHBIE OTJIOMKEHHS YacTO COMPOBOXKIAIOTCS COJEHOCHBIMU, B CHIY
Yyero IMUPKYJAUPYIOUIYe B HUX BOALI NPHOOpeTaroT XJOPUIHO-HATpUE-
BB cocTaB. O CBASH Ke 3THX BOJ C THIICOHOCHLIMH OTJOXKEHHSMH
BCe JKe MOXKHO CYIHTHb IO IMPHCYTCTBHIO B Hux Ca-, accounnpyrome-
rocst ¢ SO, (CaS0,).

Eme Gosee penku ciiyuad HaXOXKAEHHS YUCTHIX cynb(baTHo-Kanb—
nueBblx BoA. B monorpaduu A. U. Cunuuna-Bekuypuna (1949), xa-
carIeicss Kak pas THAPOTEOJNOTHH palioHa ¢ IMMPOKHM pPasBHTHEM
IUIICOHOCHBIX TOJIII, OMKCAHO BCEr0 JBa MHCTOUHHKA C <THIICOBOM»
BOJOH:

o 80483
1) Cyxcyuexnii — M, , Ca76 (Mg20) °
S0477 (C115)
Cab9 (Mg2l) °

JlaHHBEIe HCTOYHHMKH SIBJSIFOTCS KAPCTOBBIMH M CBSI3aHBI C BEHILIE-
JauhBaHueM TuMcoB. K KaTeropuu THIHUHBIX chIb(baTHO KaJbiue-
BBIX MCTOUHHKOB OTHOCHTCsi CeprueBcKui MHHEDANbHEI HCTOUHHK
B Ky#i6pimesckolt obnactu. Cocras ero cieqyoIiyi:

SO476 (HCO321)
Ca76 (Mg2l) °

2) H. VBkuncku#t — M, ,

My,

B kauyecTBe TNpuMepa YHCTBIX THICOBBIX BOJ IIPUBENEH COCTAB
ucroysuka 3sensuex B Cesepuoit Bykosune (P. B. Jlammun, 1960) :
M 50,90 (HCO49, CI1) '
1,87 Ca82 (Nalb, Mg3)
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O pemKoCTH HAXO0XAEHHS NONOOHHIX BOJ TOBOPHT TOT (akT, 4TO
Ha orpoMuoii Teppuropun KasaxcraHa HaMu He OBLIO 3apPEerdCTPH-
pPOBaHO BOJ AHAJOTHUYHOTO cocTaBa. [axe rpyHTOBEIE BOABL, OMBI-
BalOUIMe THICOHOCHbIE OTJOXKEHHA, OGBUHO HMMEIOT CMellaHHBIH
noHHBIH cocras. Hampumep 1mypd, 3anoxkeHHHE HeNOCPELCTBEHHO
Ha yuacTke MaMaHCKOro MecTOpPOX/eHHs THICOB, NaJ BOAY TaKoro
cocraBa: M SO465CI31

: 42 Naj0Ca30 (Mg20) °

IIpuynHa OTMEUEHHOTO SIBJIEHHS COCTOUT B TOM, UTO B IIPHPOJ-
HHIX YCJAOBHAX THIC B UMCTOM BuIe He obpasyercsi. OH Bcerpa co-
INEpXKUT IpPUMech GoJiee PACTBOPHUMBLIX XJOPUAHBIX U CY/JAbQATHHX
cosiefl marpus u MarHud. [losToMy B nepByio (asy BHIlesaUdBaHUA
THIICOHOCHO! TOJIIM BBHIMBIBAIOTCS 00Jee PACTBOPUMEIE COJH U BOAE
npuobperaer B OCHOBHOM XJIODHUAHO-CYlb(aTHHII HATPHEBBIH CO-
craB. [lo Mepe BBIMBIBAHMS COJiell MHHepaiusalds BOJ, Nafaer,
a yaenbHoe sHauenue B Heit CaSO,4 Bospacraer. M mocnenusaa dasa
BHIILIENAYHBAHNS SHAMEHYETCS IMOSIBIEHHEM CYAb(aTHO-KaJbIHEBLIX
Bog. M. M. ®omuueB (1948) Brimenster yereipe ¢ras3el BhIEAAYH-
Bauusa (taba. 2).

Tabnuna 2
dazni BHLenauusanus couel, no M. M. domuuesy (1948)

NaCl NagSOy MgSOy CaSOy 1-a dasa
Na2804 MgSO4 CaSO4 2-9 (asa

MgSO, CaS0y 3-s asa

CaSOy4 4-1 pasa

[TockonbKy cjiou Tumnca mepemeskaiTcss OOGLIKHOBEHHO C TVIHHH-
CTBIMH I[IOPOLAMH, IIPOLECCH BHIIIEJAYHBAHHS COIPOBOKIAIOTCS
peakuusiMH KaTHOHHOro ofmena. YacTb HOHOB HATPHS INEPEXONHUT
U3 TIOTJIOLIEHHOTO KOMIIEKCa B BOLY, & SKBHBAJIEHTHOE KOJHUECTBO
HOHOB KanbIuf ajcopbupyercs raunoi. Bojee Gaaronpusthsle yc-
Ja0BUA A5l (GOPMUPOBAHUA <«UHCTHIX® CYJIb(ATHO-KaJAbIHEBBIX BOJ
BHILIENAUUBAHHUS CO3MAIOTCH, CJENOBATENbHO, B palioHax QoCTaTOY-
HOI'O YBJIAXKHEHHS.

CynbgaTHo-KanbUHEBEIe BOJAE BO3HHUKAIOT WHOTJA B HUPUTOHOC-
HBIX W3BECTHAKAX. DJaronpusATHBle YCJAOBUA s UX [OSBJICHHUS
CO3[al0TC TaKXKe B pafloHaX pacHpOCTPAHEHHS PYAHBIX MECTOPOXK-
IeHHli, KOHTAKTHPYIOUINX C U3BecTHAKaMH. IIpu okucnenuu cyiabbpu-
noB o6pa3syercsi cepHas KUCIO0Ta, B3AaUMOJAEHCTBYIOILAS] C W3BECTHS-
KaMH [0 CXeMme

" F,S0, - CaCO;, — CaSO, 4 H,0 - CO, .

Brijensiioniasics NpPH 3TOM CBOOOAHAS YIVIEKHCAOTA CJOYKHUT
WCTOUHHKOM JOIONHUTEIbLHOTO 06pa3oBaHUs IHAPOKAapGOHATOB.
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A. A. Komonsiuaas u U. 9. Kpoas (1958) crasuim skcnepu-
MEHTBI 110 H3YYEHHIO PACTBOPHMOCTH KapOGOHATHHIX MOPOM, MOL BJIUS-
HHEM CEPHOKHCJIOH arpeccuy, CBSI3aHHOH ¢ OKHCJEHHeM CYab(OHLOB.
Ilpn BO3meHCTBHM MOXKIEBOH BOJB - HA H3BECTHSKH, COZepiKallue
OUPHUT, TOJAy49ajdachk CyaAbhaTHO-THAPOKAPOOHATHAS =~ KajblHeBad
BoZa ¢ MuHepasusauueir go 0,5 r/a. Ilpu GonabiioM KoJidyecTBe ITH-
pura B obpabaTelBaeMoOli NOpOAe IOJyyYanach Kucias cynbdatHo-
JKejesucrasi Boga. Hano mosaraTth, 4TO B IIpOLecce HCHOapeHHd,
B-pesyJibTaTe BhIafeHNus KapOoHaToB, cynbhaTHO-rHIpOKapOoHaTHAS
KaJbouesBast Boja MeraMopduayercs B cynb(aTHO-KaNLUHEBRYIO.

Hexotopnie uccenopaTesqn NPHUAAIT NPEYBETHUEHHOE 3HAUEHHE
SBJIEHHAM OKHCJIEHHS CYJbQPUI0B B 00pasoBaHuM CynbPaTHO-KAJb- -
nuesnix Bog. Ilpowssenennoe K. A. TFopGynoso#t (1961) wusyuenme
(hOpMHPOBAHHSI XUMHUYECKOT'O COCTaBa KaPCTOBBIX BOJ KapOGOHATHBIX
¥ CyNb(aTHBIX OTJIOKEHHH BOCTOUHOIO Kpblia ¥YPHUMCKOro BaJja mo-
Ka3aJo, YTO OCHOBHBIM HCTOYHHKOM OOOralleHHs HasBaHHBIX BOJ
COJISIMU SIBJISIETCS BBILIeNAYHBAHHE W3BECTHSKOB Y THIICA.

C MHpAGUAUTOBBIMH 32JI€KAMU MOJXKHBEl OBITh CBI3AHBI CYNb-
taTHO-HaTpHeBble BOABL. MEl pacnosaraeM HaHHBIMH O COCTaBe BOJ
Uyab-Anpipckoro conasinoro Mecropoxienus (TsHb-Llane), mpuso-
nuMeiMi B cratbe A. M. Myna u A. B. Bekryposa (1956). Bogonoc-
HBIA TOPU30HT NPUYPOUEH K KOPE BEIBETPHBAHHS 3TOTO MECTOPOKE-
HHSI, CJOXKEHHOH B OCHOBHOM THIICOM K MupabuintoM. ‘B camom
MeCTOpPOXKIEHHH 3aJjierailoT TeHapAuT u rajiut. MHorouncneHHble
HCTOUHHKH, THTAaeMble YKa3aHHBIM TOPH30HTOM, H3JHBAIOT CYJlb-
(haTHO-XJCPUAHYIO HATPHUEBYIO BOAY ¢ Mupepasausaumedi or 40 1o

Cl

Na,S0,
2, HO BCTPEYAIOTCH TOYTH YHCThle CYAb(aTHO-HATPUEBLIE BOJHI.
Cynbdath! Kadbliusg B HCTOUHHKAX JHOO OTCYTCTBYIOT, AUGO MPUCYT-
CTBYIOT B HeGOJIBIIMX KOJHUYECTBAaX, YTO OGBIACHSETCS MaJoH pact-
BOPHMOCTBIO THIICA MO CPAaBHEHHIO ¢ MHPabHAHTOM. ¥ BLIXOIOB
HCTOYHHKOB 0o0pasoBajiich TaKk HasbiBaeMble MHDaOHJIHTOBBlE Ha-
JenH. ,
B rnay6epuTOBBIX 3ajiexkaX, PasBUTHIX TakKxe B Tsub-llane,
KOpa BbIBETPHBAHHS COAEPIKUT TMOC M MHPACHJHUT, TaK Kak MHHe-
pan raaybepur (CaSO4-Na,SO,) nom BoszeficTBHeM HHOUABTpa-
IMIOHHOH BOIBI paszjaraercss Ha yKaszaHHbe MuHepaJsbl. B stoMm cay-
yae QOpPMHPYIOTCH BOJHblE DacTBOPBL CY/IbHATHO-HATPUEBOTO CO-
craBa (A. U. H3enc-JIutosckuii, 1962).

Ilpuunna nosBAEHHS PEeAKHX MOJAH(DHKAUMA CyJIbPaTHBIX BOJ
3aKMI0UaeTcss B 0COGEHHOCTSX JIHTOJOTHH BOAOBMEINAIOLIUX NOPOL.
Tak, npoHCXOXKIeHHEe OPUTHHAMNBHBIX CYJIb(ATHO-AMIOMHHHEBBIX BOJ

100 r/n. OtHOolUEeHHE B Bogax KoJebiserca obbiuno or 1 mo

" HeKOTOpHIX HcTOuHHKOB Kuprusum, cocrosuiux ma 94 % us Al (SOy4) 3

obycaosieno, mo A. K. Kan6aepy (1958), cBoeofpa3HpiM COCTABOM
IJIMH W CJaHIEB, Pa3BUTHIX B palloHe HAaXOXKJEHHS BBIXOMOB 3THX
HCTOUHUKOB. ‘
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BsanMocBs3p XMMH3Ma TOPHEIX PAacTBOPOB C OlpefeseHHOH ac-
conmanuefl MuHepanos HarisanHo nokasasa I1. A. KpiOKoBEIM u ero
corpynuukaMn (1962). T'opuble pacTBopel' B moponxax, He 3aTPOHY-
THIX COBPEMEHHBIMH OKHCIWTENbHBIMH IIpOIeccaMd, XapaKTepu-
3YIOTCA OTCYTCTBHEM HOHOB JKejle3a, HaJIHUUeM THAPOKapGOHATHBIX
HoHOB u cnaboulenounsiM 3HauenueM pH. Ilomobuble mopomst co-
HepKaT TakHe MHHEPAJEl, KaK IMPHUT, CHLEPUT, INayKOHUT ¥ opra-
HHUYECKOe BellecTBO, UTO TOBOPHT O BOCCTAHOBJEHHOM COCTOSHMH
nopox. [Ipy Haua/AbHBIX CTaAMSIX OKHCJIEHHS BO3HHKAIOT HEYCTOHYH-
Bble MHHEpaJB — MENAHTEPHT, MAJJIAPAAT W JAPYyrde, 4 B TOPHOM
pacTBOpe MOsIBJAsieTCs 3aKHCHOE JKeje3o, BennynHa pH omyckaercs
HKe 6,0 U npu 3TOM Hcuesaer THApoKapOOHATHAs ILIeJIOYHOCTD.
ITpu riy6oKOM OKHCJEHHH TIOPOX B TODHBIX PacTBOpax HapsAy C 3a-
KHCHBIM TIOSIBJISIETCS OKHCHOe XKeje30, BenndnHa plH cHuxkaerca mo
3nauenyst MeHpuwe 4. JUIs OKHCTEHHBIX TIOPOX CBOHCTBEHHO HCUE3HO-
BeHWe THPUTA W CHIEpPHTa, BO3HMNKHOBEHHE THIICA, SPO3WTA, JHUMO-
HHTOB.

B crarbe A. A. HepnuxoBa (1957) moKaswniBaeTcss reHeTHUECKas
CBSI3b THNEPTEHHBIX YPAHOBEIX MHHEPAJOB C COCTABOM TPYHTOBBIX
Bojn. BriepBrle 0OHApPYXKEHHBIH UM B TEKTOHHNUECKOH 30HE HATPOOTE-
auT [Nay(UOsz) o (PO4) 2 - nH0] 06513aH cBOUM HATPHEBLIM COCTABOM
TOMY OGCTOSITENBCTBY, UTO B KATHOHHOH 4acTu IPYHTOBBIX BOJ, LIHP-
KyJHPYIOIIUX B 30He, nmpeobjanaer HaTpui. B Mecrax xe pacmpo-
CTpaHEHHUs] KaJAblUEBEX WM HAaTPHEBO-KaJbUHEBHIX BOJ KOHIEHTPH-
pyercs OTEHUT [iC aUg (p04) 2048H20].

BecbMa mmpoKoe pacupocTpaHeHHe THADPOKapGOHATHO-KajblHe-
BLIX BOJ U IIOYTH 00s3aTeNIbHOe yYacTHe HOHOB KaJbLHSI B ACCOLHA-
nuu ¢ uonamu HCOy' B Bojax npyroro cocrasa o6ycjoB/eHa IOBCe-
MeCTHOH BCTPeYaeMOCTbIO KapOGOHATHBIX MOPOL W IPUCYTCTBHEM H3-
BECTH B IIOYBEHHOM TOPH30HTe. BpICKa3aHHOe IOJIOXKEHHE SBJSeTcs
IPABUJIbHBIM [10 OTHOIIEHHIO K BEPXHEH THIPOXUMHUECKOH 30HE H
K TOBEPXHOCTHHIM BonaM. C rayOHHOK posb PHAPOKapOOHATHO-KAAb-
IMEBBIX BOJ NajxaeT BBUAY HX HEYCTOHUMBOCTH IIPH BBICOKOH TeMiie-
parype. Hanmo ormeruts, uT0 rHAPOKapOOHATHO-KAaJAbIHEBHE BOMBL,
cocrosurne uHorna wa 80—95% wuz Ca (HCOj3),, ouenn uacto dop-
MHUDYIOTCS B H3BEPIKEHHBIX [MOPONAX BHE BCAKOH CBA3U ¢ kapOoOHAT-
guiMu nopofamu ((E. B. ITocoxos, 1960).

IMpenctasasior uaTepec pesyastathl skcnepumentos A. A. KoJo-
psakHol (1963) mo wccienoBaHWIO B3aUMOLEHCTBUS aTMoC(epHBIX
ocaakoB ¢ KapOOHATHBIMM TOpoAamMu. B kauecTBe wuCXOLHOTO
pacTBopa MCIOJBb30BAHA BOJAA, NOJYUeHHAs IPH TasHUU CBEXKEBbI-
napulero cHera. Ilepes onbiToM o6pasubl mopoxn GBI H3MEJbUEHBI
Ha IUapoBOH MeJbHHIlE, 2 TIOTOM PACTBOPAJHUCH B KCHETOBOH BOAE».

CocraB «CHeroBOi BOJEI»: '

SO,68CI17HCO;15 |
Na74Mgl5Call

M,y g4 pH =6,1.
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‘CocTaB BOIHOH BBITSXKKH «CHErOBOH BOABI» H3 H3BeCTKOBOTO Tyda:

HCO0485C195046 .
CasoNaTMgz + PH=T.2.

Mo,m

CocTaB BOJHOH BBEITSIXKKHM «CHETOBOI BOJABI» M3 H3BECTHSIKA:

HCO37850,13C19 .
Mo.22s ~Cap6Mg2aNaI0 > =74

Cocrasn BOJHOH BBITSIXKKHU «CHETOBOH BOJABLY M3 MOJOMHTOBOH MYKH!

HCO,8150,415C14

Moar —Co50Mgo7NaTE

pH=7,4.

Taxum o6pasom, B pe3y/braTe B3auMOIEHCTBUS C KAPpOOHATHHIMHA
HOpOJaMH BecbMa IIpecHas chafoxucaas cyab(artHas HaTpUeBas
BOZa crana Oojee MUHEepaJu30BaHHOU ciaboiuesounol ruapokapbo-
HaTHOH KanbnueBOH. Pasnnuns ke B CcolepXaHHH HOHOB Marsus
B BOJHBIX BHITSIKKaX OOBACHAIOTCS ABYMS IpuUuMHaMu. Bo-nepsblx,
paspbIM COCTAaBOM CaMHX KapOOHAaTHBIX NOpoA. B mnpupole B uH-
CTOM BHJe KaJbOHUT HE BCTPEUAETCS, B HEM YacTh ATOMOB KaJiblHs
OOHIYHO M30MOpP(HO 3aMellleHa MaruueM. Bo-BTOpEIX, B BoJaX, CBH-
33aHHBIX C JOJOMHTAMH, OTHOCHUTEIbHOE KOJHUUECTBO YIVIEKHCJ/IOIO
Kajpnus MoxKeT ObiTh GoJsiblle, yeM B caMOH nOpoje, Tak Kak
pacTBOpeHHE OTAEJbHBIX KOMIIOHEHTOB B  BOJE TPOUCXONUT He
B TeX KOJIHUECTBEHHBIX OTHOIIEHMSX, KaK B UUCTHIX XHMHUECKHX COe-
nunenuax (K. Kefrerax, 1935, crp. 294)

Munepanusanmus I‘I/IILpOKap6OHaTHO KAJbLAEBEX BOJ OGBIYHO IO-
panka 200—300 mr/a. B npucyrersum NaCl pactsopuMocTb Kap6o-
HaTa KaJblHs HECKOJbKO IOBBIIaeTcd. [JaBHBIM ke (aKTopoM
[OBBIIIEHHS DPACTBOPHMOCTH KapOoHara KaJfbliusi siBJAseTcs ABY-
oxuck yraepoma (COg), mosToMy yriekucible rUApoKapOGOHATHO-
KasblHeBble BOJBl JOCTHTAIOT 3HAUWTeNbHOH MHHepajusanuu. Ha-
npuMep B Kucmosonckom Hapsawme conepxkanue Ca(HCO;), okoro
1,60 r/n.

©Qopmupyomuecs B AOJOMHUTOBEIX TOJINaX NOJ3eMHBEIe BOJB 34
CUeT BHIIAJAIOUUX aTMOocdepHBIX 0CanKkoB 00/amaioT COOTBETCT-
BYIOIMM THAPOKAPOOHATHBIM MATHHEBO-KAJBIHEBEIM WIH KaJb-
HHEeBO-MarH#eBbIM COCTaBOM. llpexcraBuTesm Takoro THIA BOX
BCTpeYaIoTes ouenb penko. s pUMepa IpHBEJIeM COCTaB «IOJIO-
MHUTOBEIX» BOJ JEBOHCKHX OTJIOMKEHUH I[}Kesxasraﬁcxoro panoHa
(E B. ITocoxos, 1960, crp. 53):

H 7
HUCTOUYHHK 28 Mo,gﬁ—Mg%g—‘éa—%[ ;

H
HCTOUHHK 68 M, a5 ﬁ% )
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JIuTONOrHUeCKUH COCTaB BOJOHOCHOFO TOPH30HTA B AEBOHCKHX OT-
Joxenusx Jxe3kasrana HeoLHOPOJEH: BCTPEUAIOTCSA KOHTJIOMEPaTH,
MecYaHuKH, LOJOMHTH3NPOBAHHbIE H3BECTHSIKH. B peaysnbrate BHIIIe-
JAYUBAHUS IOCAEHHX U 06pasyeTcs HOHHO-COJEBOU COCTaB yKa3aH-
HBIX HUCTOYHHKOB.

HCO369 (S0417C114)
Mg53Ca42
BOJBl B JOJOMUTU3MDOBAHHBIX H3BECTHAKAX IIPOTEPO30S B IOr0-BO-
crouno#l uactu Tannel-Kypranckoit Bmamunbel (Kaszaxcran). B ne-
BOHCKHX JOJOMUTH3MPOBAHHBIX H3BECTHSKAX MHUXaflloBCKOrO XKese-
3opyaHoro mMecropoxnenus (Kypckas obaactb) BOABI MMEIOT Takoi

'HCO455 (S0,23C122)

Mg38Ca34Na23

OOGBIYHO MOMOMHTEl, KdK M H3BECTHSAKH, OYAYYH CHJIBHO TPEILH-
HOBATBHIMH, SBJAIOTCH XOPOUIMMH KOJIJIEKTOPAMH NOM3€MHBIX BOJ.
B mono6GHble KOJJIEKTOPd MHMOCTYIAIT BOAB H3 pasHBIX HOpox H
B pesysibTaTe TPOUECCOB CMelleHHs HOPMUPYIOTCSA BOABL UETBEPHELE,
ISTEPHBIE M [aXKe LiecTepHble. TeM He MeHEe U B 9TOM Ciydae IpH-
CYTCTBHE JOJIOMHTOB B BOJOHOCHOH TOJIIIE CKas3blBaeTCs Ha XHUMH-
YeCKOM 06JIMKE BOXB B HECKONBKO MOBHIIEHHOU KOHIEHTPALHH AJS
JlagHOH CTaniuyM MUHepa u3aluy HOHOB MarHusd.

BaHsHEe JUTOJOTHH HEPEAKO XOPOLIO TPOCHEKUBAETCH HA XH-
MUYeCKOM COCTaBe BOJ peK U NPyJdoB. B BepxHell wactu Oaccelina
p. Camapsl © Ha 3HAYUTENbHOH uyacTd ee INpapobepexkbs, B TOM
yrclie W B HHXKHEH dacTu IpasBoGepexbs p. Doabiioro Kuwmens,
BCTPEUAlOTC PEUYKH M IPYAb ¢ BOAOH THAPOKAPOGOHATHOrO Kalib-
1IHeBO-MardueBoOro WJIH MarHHeBO-KaJbIHEBOr0 COCTaBa, 4Te 00Bbsc-
HgeTcs DPAa3BUTHEM 37€Chb IOJOMHTOB M AOJOMHUTH3MPOBAHHBIX
uspectusikop (H. B. Becemosckuit u T. H. Kupuenko, 1961).

Eciu cyabdaTHO-KaNbLUHEBLIE BOLEL HI/IpKy.III/IpYIOT B JTOJIOMHTAX,
TO BCJEJCTBHE B3aUMOLEHCTBHS IO CXeMe

CaS0, (sogma) -+ CaCO, - MgCO, (1010MUT) —
— 2CaCO, -+ MgSO, (Bona)
¥

Ilomo6uora xe cocraBa M, BCTPEYEHBL

coctas: M qg

TIPOUCXOIHUT YBeJUUEHHE CONEPXKAHNSA B BOJE Maruus 3a CUeT YMeHb-

nieHHs KOHUEHTPANHH KaJbUds. Diaaronpusthble yeaoBHS AJs NpO- -
TEKaHUs O3HAMEHHOTO NPOIEecca CO3MAI0TCH B palioHaX, B CTPOSHHH

KOTOPBIX YYaCTBYIOT IepeMe:kalolluecss TOJIIM JOJOMHTOB M TI'HI-

coB. Tlo-Bumumomy, TakuM myTeM (OPMHUPYETCS COCTAB BOJA HCTOU-

HuKOB, onucanubix A. U. CunuubniM-bekuypuneim (1949, ctp. 111).

VCTOUHUKH BLITEKAIOT M3 KA3aHCKUX OTJIOXKEHHH (THUIC, TOJOMUT)

# UMEIOT BOAY, CeAYIOLIHX COCTaBOB:

S0,74HCO322 |
Cab8Mg34-

6 3axas Ne 584 81

Umynikunucxuit M, ,



S0456HCO420 ,
Nad46Mg28Cal8 °
i : S0,480

baxupoBckuit MQ,QW

ChaGoMuHepaiu30BaHHble TPYHTOBBIE BOJBl YYTKO PEArHPYIOT,
Ha BCAKHE H3MeHEeHWs MHHepaJOrMIecKoro COCTaBa BOAOHOCHBIX I10-
poxn. Conpukacasicb B IpoIecce MHUPKYJISUHE C MECTOPOXKIEHHSIMH
IIOJIUMETAJA0B, TPYHTOBEIE BOALI 000ralamoTcs PYAHBIMH KOMIIOHEH-
TaMH, HecMOTPsI Ha MaJyl0 pPacTBOPHUMOCTH pPYAHHIX MHHEpPAJOB.
Kak HemocpejacTBEHHO Ha MeCTOPOXKIEHHH, TAaK W BOKPYr Hero 06-
pasyercst BOLHBIH Opeos ¢ aHOMaJIbHBIM COJEPKAHHEM MeTAaJlIOB.
Ho m comepxkanuwe MeTansioB B BOJAX, 3aBeIOMO He CBfA3AHHBLIX
C MeCTOPOXKAeHUSIMH ((bOHOBBIE), NS pasHbIX PaflOHOB MOTYT GHITH
pasanuneiMu. Ilo LenrpansHoMmy Kasaxcrany, cormacuo 10. 10. By-
renbckoMy (1957), GoHOBEE comep:kaHua I IHHKA B padoHax
Kaparanast u Axcopau o 0,04 mr/ia, Axyarsiia go 0,06 mr/a, Hux-
ume Kafipaxrsr po 0,1 wmr/a. Tlpuuuusr sTeX pasauuufi Kpowored
B XapaKTepe KOHKPETHOH reoJOTHUeCKOH OOCTaHOBKM, CO3Laioliel
JUIST KaXKJA0To palioHa cBOM OCOOBIE YCJIOBHS MHTPAllHK PYAHBIX KOM-
[IOHEHTOB. »

XapakTepHble OCOGEHHOCTH THIPOXHMHH HCCAENYeMbIX BOLHBIX
06bEeKTOB, CBSI3aHHbLIE C JIUTOJOTHEH MOPOJ, UaCTO INMPOCHERKUBAIOTCT
B WIAPOKOM peruoHasnbHoM Mmacmrade. Tax, Hanpumep, B CeBepHoM
IIpubanxamwe u B DBer-Ilak-Ilane mnopzeMusie BoAbl 001amaioT
Goablued Cyab(aTHOCTBI), UeM TaKOBble B paioHAX, PacloJOXKeH-
HBIX CeBepHee M HaXOJAMIMXCS B JYUIIHX YCAOBUSIX YBJAAKHEHHS.
[To nanuwm B. C. Camapunoit (1963), B rpyHTOBHX Bojmax [Ipukac-
[HUHCKOH HU3MEHHOCTH MOHBEl XJ0Pa CTAHOBATCH Ha IEepPBOE MECTO
y¥Ke TpH MHUHEpaJH3alUuu OKOJO | T/JI, uTO CBSIZAHO. c BIAMSHHEM
costsHBEIX KynoJsoB. B Cepeprom Tamxuxkucrane jajst BOX 3TOH Ke
CcTajidd MuHepasuzauuu Haubosee THIHYEH cyJabdarHBIH HOH,
a BBofax IOXHOTA/KUKCKOH JeNpeccHH HOHBl XJIopa 3aHHMAloT IIpe-
obsagamliee MoJoXKeHHe Npy MHHepanausanun b r/i1. Ha6aonaemas
‘BO MHOTHX CJyuyasx THIPOXUMHUYECKas WHIMBHAYAJIBHOCTH PEK U
o3ep Takxke 00ycIOBJeHAa DAas3/HUHSIMH B COCTaBe MOPOJ, cjiaramo-
IIUX UX 6acceiHBl. '

Benymasi posb BELIECTBEHHOTO €OCTaBa B (OPMUPOBAHHH BOZ.
BEPXHEH THAPOXHMHUECKOH 30HBI (BBILIENAUYHBAHUA) CUHTAETCS 00-
I enpU3HAHHOH. MeHee SICHBIM NpelCcTaBiseTcs 3HaueHue 3Toro dak-
TOpa IS BOJ KOpPbl BBIBETPUBAHHS U3BEPKEHHBIX NMOpox. CoriacHo
gamnuM AaHHbiM (1962), BoAbl H3BEpIKEHHBIX NOPOJ, HECMOTPS Ha
HX TPEHMYILECTBEHHO OJHOTHIHBIA THAPOKApOOHATHO-KAJNBIUEBHIR
COCTAB, BCE XK€ B JIOCTATOYHON CTENEHW KOHTPACTHHI H B H3BECTHOIN
Mepe OTpa)aloT MHUHEPAJOrHYeCKHH COCTaB BOLOBMELIAMINHX I10-
poa. C mnoBpllleHHEM MHHEpAaJU3aUUH NOLOOHBIX BOJ BCAEACTBHE
BHITIAJEHUsT conefl ¥ APYruX NPOIECCOB CBSi3hb XMMH3Ma BOJ C JIHTO-
JOTHEH TPYAHOPACTBOPHMBIX TIOPOL IIOCTENIEHHO yTpauUBaeTcs.
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'

ITosToMy pesyabraThl HHTEPIpPETALHN Oojee HaleKHbl IDH MUHEpa-
Juzaumd Box a0 0,5—0,6 r/a, u Takie cjabo ¥ YMEPEHHO MHUHEPAJH-
30BAHHbIE BOJL MOXHO HCIIOJNb30BaTL JJS IEOJOTHUECKOTO KapTH-
poBaHusA B 0621aCTH paclpocTpaHeHus MarMartudeckux nopof. Haxo
OTMETUTh, YTO HHTEPIPETHPOBAHHE YCHOMKHSETCS PA3JHUYHOH MHTEH-
CUBHOCTBIO BBLIBETPHBAHUS ~NOPOAOOODPA3YIOUINX MUHEpaJoB. THI
BOJ ONPENENsIeTcss He TOJNbKO COCTABOM H3BEPIKEHHOH MOPOJEI, HO
H B 3HAUUTEJbHOH CTENEHHW 3aBHCHT OT XapaxkTepa M CTaJHH BBHIBET-
PUBAHHUA.

TecHasi cBg3b KATHOHHOIO COETaBa C JIMTOJOTHMEH MarmarHue-
CKHUX IIOPOJ 3aKJA0UaeTCs B TOM, UTO B 3aBHCHMOCTH OT COCTaBa Io-
JIEBBIX IINTATOB, BXOASIIMX B COCTAB KMCJBIX pasHoBUIHOCTeH, dop-
MHDYIOTCSI BOJbl KaJbLHEBbIE HWJIH HATpPHEBble, a B OCHOBHBHIX H
yJABTPAOCHOBHBIX MOPOAax 00pasyloTcsi BOAbI MarHHeBble HJH C TIO-
BHILEHHBEIM COAEPXKaHueM MarHusA. [IpUCYTCTBYIOT, KOHEUHO, BCe
TPH YNOMSIHYTHIX KaTHOHA, HO COOTHOLIEHHS MEXAY HUMH Bapr-
PYIOT B IIHPOKUX npeﬂenax

Annonel, sauckaouennem HCOy', Tak:ke 3aMMCTBYIOTCS IJIaBHbBIM
obpasom u3 nopoia. CynbdaTHble HOHBl MOJAYYAWOTCH NPH OKHC-
JIEHHH CyJAb(GHIO0B, XOTS KOHLEHTpAaLHsl HX He BCerga NpONopLHO-
Ha/lbHa CONEPKAHHIO CYyNb(GUIOB B IOPOAAX, TAK KaK HHTEHCHB-
HOCTb OKHCJIHTEJNbHBIX NPOLECCOB 32BHUCHT OT PA3MepOB 30HBI OKHC-
JIEHHS1 ¥ pEXWMa IMOA3eMHBIX BOA. Te€M He MeHee B perHoHalbHOM
macurabe NPOCHEXKHUBAETCS sSIBHASI CBA3b PACHPOCTPAHEHHS CYJb-
$aTHLIX BOJ C pasBuTHeM CyJabduaHelx mopox. Ilpu rugpoxumuue-
CKOM KapTHPOBAHHHM YETKO BBIIENAIOTCA pafioHbl M yUyacTKH 3aJera-
HHS BOJL C IIOBBIIIEHHOH Cyab()aTHOCTHIO.

He BroniHe sicCeH HMCTOUHHMK BBICOKHX KOHIEHTPALKN XJIOPUAHBIX
HOHOB B cjabOMHHepasM30BaHHbIX BOAAX, (POPMHPYIOLUXCS B KOpe
BLIBETPHUBAHUSA M3BepKeHHbIX mopox. [To Halemy MHEHuHIO, TPHUYHHA
JIAHHOI'O SBJIEHHS 34KJIOUaeTcss B XHMHUECKOM COCTdBe CaMHX H3-
BEPXKEHHLIX TMOPOM, B KOTOPHIX MOIYT IMPHCYTCTBOBATb XJOPCOAEP-
Kalde MUHEpabl W KHAKHE BKIIOUEHHS XJIOPUIHBIX PAaCCOJOB.
WHorga nomo6Hble BOAbl OLIBAIOT CBSI3aHbI C TEKTOHHYECKHMH 30-
HAMH M C DPYAHBIMH MEeCTOPOXKIEHHSIMH. B HEKOTOpPHIX paiioHax
(Jatkanbckuil xpeber B Kuprusuu) cnaGoMuHepasin3oBaHHBIE BOABI
C TIOBBIIIEHHBIM COJEpXKaHUEeM HOHOB XJopa ABJsTCs mnpeobJa-
JAIOLHMHU CPEIH APYTUX THIIOB BOJ.

Hapsany ¢ uigpokKo pacrnpoCTpPaHEHHBIMH B MacCHBaX H3BEPIKEH-
HBIX IOPOJ THAPOKAapOGOHATHO-KAJbLHUEBBIME BOAAMH JOBOJbBHO ua-
CTO BCTpeYaloTCs BOALI T'HAPOKApOOHATHO-HATPHEBble, 3HAUHTENBHO
peke — ruIpoKapOOHATHO-MaTHHEBbIE, a TaKXKe BOJBl THAPOKapbo-
HATHBIE CMEIaHHOr0 KaTHOHHOTO COCTaBa (TPOHHBIE W UeTBepHBIE).
~ JIoKalbHEIM PACHPOCTPAHEHHEM TIOJIb3YIOTCA B KODE BBIBETPHBAHHS
HU3BEPXKEHHBIX IOPOJ BOABL CYAb(HUAHO-HATPHEBblE U CYJbdaTHO-
KaJbliUeBEle M KAK HCKJIOUEeHHe BOJB  XJOPUJHO-HATPHEBBIE,
XJNOPUIHO-MAaTHHeBble H  XJODHUAHO-KaJjbuuesble. [IpucyrcrBue
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cyJb(haTHO-MATHHEBLIX BOJL HAMU He YCTaHOBJAeHO. THIT BOJ TpeHMy-
L1eCTBEHHO BTOPOH, pexXe NMepBHI U OUeHb peIKo TpeTuil. Bce mepe-
YHCJICHHble BapHAlU¥ COCTaBa M THUIOB BOJ OTPAaXKaioT Pa3/HYHBIE
KOMOHMHALME MHHEPaJoB, 06pasylomuXx MarMaTHueCKHe MOPOAbIL.
Ilpu yBenmuenum MuHepanusamum swime 0,5—0,6 Mr/n cocraB ux
IIOCTENEHHO YHHDHUIHPYETCSd W CBA3b C MATEPHAJNBHBIM CyGCTPaTOM
YTPAUUBAETCS.

. ManoxenHble BEIBOJB! LIEJHKOM NPHMEHHMHI M K BogaM, GopMHu-
pPyHOIIEMCH B INecuaHWKax, MecKax, KOHTJIOMEepaTrax, MpeacTaBJsio-
IMUX coBOH NPOAYKT paspyIIeHUs H3BEPIKEHHBIX MOPOA. XOTS 3TH
IOPOABl NPaKTUYECKH HEPACTBOPHMEL, TeM HE MEHEe OHH HaK/JaJbl-
BaIOT ONpEJeJeHHEIl OTIEYaTOK Ha COLEPIKAILYI0 CBOGOMHYIO YIJe-
KHCJIOTY cnaGoMUHEpaNn30BAHHYIO BOALY, MOCTYIIAONUIYID B HHUX He-
nocpencTBeHHo u3 atMocdeprl. Tak, HAnpUMep, B 3aBHCHMOCTH OT
Xapaxrepa II0JIeBOIINATOBLIX 3€pPeH THIPOXUMHUUECKHH THII BOIEL
Oyner mepBeIM (aAbOUT) MM BTOPHIM (aHOpPTHT). Ecin o6paTHTbCS
K BOJIaM TeCYaHBIX OTJIOXKEHHH JPYroro POUCXOKIEHUS, TO H 31ECh
0GHAPYXHUBAETCH CBS3b T'UAPOXUMUU C MUHepasorueli, B rioaykosu-
TOBBIX NeCKaX (OpMUPYIOTCH BOLBI MEPBOTO (COMOBONO) THIA.

C. A. Oypoerim (1961) BO3MOXKHOCTE 06pa30BaHUA CONOBEIX BOL
VKa3aHHBIM CIOCOOOM OTBepraercs, MOCKOJBKY, II0 aBTOpPY, STOMY
TIPENsITCTBYET MaJiasi CKOPOCTb BEIBETPUBAHUS, OOYCJHOBNEHHAsS Ma-
JIBIMH COJEPXKAHUSAMU YIJEKUCJIOro rasa B atmocdepe. ABTOp B~
IBHraeT KOJJIOULHO-XUMHUECKYIO THIIOTE€3y COR000pas3oBaHUs, CO-
TVIACHO KOTOpOH COIa TIONyYaeTcsi B pe3ynbTaTe afcopOIiu u3 BOI-
Horo pacreopa Ca” u SO,”. C nmo3unum aBropa HeMb3s OOBACHUTE
CBsi3b BOJ[ MEPBOI'O THIIA C HATPUEBBIMH IOJEBBIMHM IIIATAMH, XOTS
npemoKeHHbIH crnoco6 06pasoBaHus COABI BIIOJHE JONYCTHM B OII-
peneseHHON OOCTAHOBKE, TAK KaK OH JI0OKAa3aH JKCHEPUMEHTaNbHO.
YMecTHO OTMeTHTb, YTO eule B 1896 r. II. MenukoB ykasblBan Ha
BO3MOXKHOCTL 00pasoBaHHsl NPUPOILHOA COALl B MPHCYTCTBHH KOJI-
nounoB. BaauMoelicTBie BOJBI ¢ KOJMOUMHLIM KOMILIEKCOM HE MO-
JKET JJIUTEIHHO NPOTEKATb B OJHOM HAaNpaBJEHUH, ITOCKOJBKY OHO
3aBUCHUT OT €MKOCTH [IOLJIOIIEHHS, XapaKTepa KOJJOHHAOB U COCTaBa
HCXONHOH BOABL. IDTUM IOJUEPKUBAETCS OrPAHHYEHHOCTH DPA3BUTHSL
BOJA C XUMHUECKHM COCTABOM MOJOGHOTO IPOUCXOXKAEHUS.

CBsi3b  MHUHEPAJNH30BAHHEIX T'HAPOKAapOOHATHO-HATPHUEBEIX BOZ
C MUHEPAaJOrHUECKHM COCTABOM H3BEPXKEHHEIX TTOPOJ TTOKa3aHa HaMHi
Ha GoraToMm peruoHanbHoM MaTepuase (1960). Takoe e TOJKOBa-
HHEe TeHe3Hca COMOBBIX BOJ OBLJIO BRICKA3aHO B OTNAJEHHOM IIPOHI-
jgoMm KnapxoMm, a B mocienHee BpeMsi [0Ka3aHO HA IPHMepe H3yde-
uus Box Kyayumpe A, ©. TopGoeim (1950), satrem H. M. Crpaxo-
BeiM, A. H. Paswkusunoit u E. C. JKurosoit (1954). Ilpomecc
paspylieHus HaTpUil-CORepIKallUX CHIMKATOB MOXKeT OBITb YCHJIEH
MPHCYTCTBUEM OOJBLUIOT0 KOJHYEeCcTBA IBYOKHCH yriaepopa. B aTom
clyyae BO3HHMKAIOT COLOBble MHHepaJu3oBaHHBEe BoA. Ha ocoGoe
3HAUEHHEe YIJEKHCAOTH B comooOpasoBanun yxasmsaer C. C. Uuxe-
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aufse (1958). Ho H. B. Llepreranse (1960), sBomsl Gop}KOMCKOI‘O
THNA (FHHpOK&pﬁOHaTHO HaTpHeBEe) QOPMHUPYIOTCS B peayjbrare
B3aUMOJEHCTBHA BORBI C LEOJUTAMH, COAEPXKAIIUMHUCS B BOJLOHOC-
HHX IOPOZAX, a TaKKe B IIpolecce Pa3JiOKeHWs] HaTPUEBBEIX CHJIH-
KaToB (MOJEBBIX WINATOB) B HPUCYTCTBHH Gonbuinx KomnuuecTs COs.

Bausinne suTonorHu Ha (QOPMHPOBAHHE XHMHYECKOI'O COCTaBa
[OJ3eMHEIX BOJi CHJIbHEe BCErO BEHIPAXKeHO B BepXHeH 30HE HHTEH-
cHBHOTO BojgooOMeHa. [To Mepe yrayOmeHusl B. Heipa H 3aMelJICHHS
CKOPOCTH JBUKEHHS poJab AaHuoro ¢axropa mnapaer. OXHaKO 1
B HUXKHEH THIPOXHMHYECKOH 30HEe 3aCTOHHOIO peXHMa poJib MaTe-

pHaJBLHOTO cy6chaTa BCE XK€ CKa3hBAETCSI B MECTHOM O0OTAIlleHUH -

rAyOUHHBIX BOX HEKOTOPHIMM MHUKPOKOMIIOHeHTaMu. Hanxo nosararts,
YTO, B OTJHUYME OT BepXHeH 30HBI, NPOLECC HAKOMJIEHHUS MHUKPOKOM-
[IOHEHTOB B BOAAX IMyOHHHOH OGCTAaHOBKH OCYIUECTBJIAJCST B OTHA-
JIEHHOM T'€0JIOMHYECKOM IIPOIIJIOM.

M. C. Kaees (1955) na 6a3e CBOUX ONHITOB KHC/IYIO PEAKLHUIC
(pH B ocHoBHOM 5—06) NOA3eMHBIX BOJL HPOAYKTHBHOH TOJIIH He-
Boua Tarapckoii ACCP o6BbsicHAECT NIPUCYTCTBHEM B HOPOJAX 3aKuC-
HOTO JKesje3a H JAPYTHX KOMIOHeHTOB. Pasjuunoe o6oraiueHue
‘TyOUHHBIX BOJ #0JA0M, OpOMOM ‘BEpOSiTHEE BCEr0 COYeTaeTcsl
C HEOJUHAKOBBIM COAEPKAHHEM 3THX KOMIIOHEHTOB B BOJOHOCHEIX
nopozax. Tak, coraacuo JI. A. T'ynsesoit (1951), necuannku GemHBI
{ooM, B IVIMHAX XKe CoJlepiKaHue Hofa NOABEPKEHO 3HAUUTEIbHBIM
KoynebanusM. BrimendioTcs pasHOBUAHOCTH TJIHH 6orartble HOLOM.
O npuypoueHHaCTH 6poMa U HOLA K ONPENENEeHHEIM PA3HOBHIHOCTAM
nopox mumter E. C. Mrkuna (1958), xotopas KOHCTATHPYET CBA3b
6poMa u foma ¢ opranuueckuM BemectsoM. [To H. B. OpuunHuKOBY

" (1959), auronorodanuanbubie 0OCOGEHHOCTH TOPOJ ONPEHENSIIOT KO-

JIHUECTBEHHOE colepxkaHue Homa u. O6poMa B IOJ3EMHBIX BOJAaX
AsoBo-Kybauckoro nporu6a. TouxkopucnepcHble TVIMHEL, 0GOraieH-
‘Hble OpraHHUECKHM BelIEeCTBOM, COAepKaT Homa 3HAUHUTENBHO
6oJbllie, YeM MECYAHHCThIE TJIMHBl UM [ECKH ¥ MeCYaHUKH.

K yncny pacnpocTpaHeBHBIX KOMIOHEHTOB XHMHYECKOrO COCTaBa
NPUPOAHLIX BOA, NONAYYAIOLKXCS NPU HEHOCPENCTBEHHOM BBILIENAYH-
Bauny ropueix nopop, orHocsaTes Ca(HCO;)., Mg (HCO;), CaSO4,
NaySO4 (ouens penxo) u NaCl.

[ToppilieHHble WM CIHNIKOM HH3KHE KOHLEHTPAUUM OTAEIbHBIX
HOHOB MOTYT SIBUTbCSl PYKOBOASIIMMH ITOKa3aTensIMUu IJsl peLIeHUst
BOMpOca IPOUCXOXKIeHHsT cocraBa Bon. Ilpomeccsl B3auMonzeHCTBHSA
BOABl C INOPOJOH CHJABHO H3MEHSIOT -HOHHO-COJIEBOH COCTAB BOQ.
B pacrBope [OSBJAAIOTCS Takhe accouuanuu uoHoB (MgSO,,
NaHCO; u np.), koTopble OGBSACHUTH JHTOJOTHEH INOPOX HEBO3-
MOXKHO. [103TOMY pesysibTaThl HHTepIpeTanun GoJiee HaJeXHB IPH
HH3KHX TPafanuax MAHepaJH3alluy.

Benyiiaa posib BelleCTBEHHOI'O COCTaBa CpeAnl B (DOPMHUPOBAHUM
xuMusMa Box nopuepxuBaercsa H. IT. Auncumonoit (1959), H. Y. Ho-
ayxanopodl (1956) u gpyruMu asropaMmu. B CBA3H C 3THUM OBLIa
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BEICKa3aHa ujesd o6 MCHO/Ab30BAHMM XUMHYECKOTO COCTaBa BOJ TPH
TEOJIOTHYECKOM KapTHDOBAHUHM B 0BJaCTH Pa3BUTHS OCAJOUYHBIX 110-
pon. Ilogobuas xe Mbicab Opiia Beickazana E. B. TlocoxossiM
(1956) u Jlerpanmom (1958) B OTHOUIEHHH DPAaBOHOB, CJHOMKEHHBIX
H3BEP2KEHHBIMH FOPHBIMU IIOPOAAMH.

Breisonn: 1. Bausiaue JIHTONOrO-MHHEPAJOTHUECKOTO COCTABA
H3BEPKEHHLIX HOpPOojJ 6o/ee 4eTKO CKasblBaeTCsl HA XapakKTepe Ka-
THOHHOI, YeM aHHUOHHOH YaCTH MOA3eMHBIX BOJ, LHPKYJIHPYIOLIUX
B KOpe BbeIBeTpHBaHHs 3TuX nopox. Comeprkanne cyJIb(MaTHBIX U, 110~
BUAMMOMY, XJIOPHIHBIX MOHOB B BOLAX W3BEDKEHHBIX NMOPOJ TaKKe
onpeseadgeTcs MUHEPaNOTHIECKHME ocoGeHHOCTIMu TiocaefHux. Oc-
HOBHBIM K€ HCTOYHHKOM IOCTYIJEHHA THAPOKapOOHATHLIX HOHOB
B JlaHHOM cJyuae siBJfeTCsl HA3eMHasl M NoJ3eMHas aTtMocdepa.

2. OGorameHde BOJ HOHAMH B OCAJOYHBIX TOJIAX OCYILECTB-
JsieTcs IyTeM BBILIeJaudBaHHUA UX PACTBOPHMBIX MUHEpaJoB. B Mo-
HOMHHEDAJBHEIX TOPOJAX XUMHYECKHII C€OCTaB BOABl HAaXOLUTCH
B COOTBETCTBHH € XHMHYECKHM COCTABOM H DPacTBOPHMOCTBHIO CaMHUX
nopof. B monuMuHepasbHEIX 1opoxax XHMHUYECKHHE COCTAB BOABI OT-
paxaeT cocTaB TJIaBHBIM O0pa3oM XOpOWIO PACTBOPUMEIX MHHEpa-
Jos. Ilpu 6onbmoll pasHuie B pacTBOPHMOCTH CHJIbHO W caafo pa-
CTBOPUMBIX MUHEpaJioB (MHpPaOUJMT ¥ THUIC), 00Pa3yOWUX MOJH-
MHHEPaJbHYIO IIOPOLY, BJHSHHE BTOPBIX MOXKeT BOOOILE He CKa3bl-
BaTbCs Ha XHMHUYECKOM OOJIMKE BOX.

3. IlprunHa o6pa3oBanus BOJ| C OPUTHHAJBHBIM XHMHUECKHM CO-
CTaBOM BO MHOTHX Cy4Yasix 3aKJ0Yaercsl B OCOGEHHOCTSX BEILECT-
BEHHOTO COCTaBa BMEHlalollell BOLY CPeJs!.

4. JIATOJIOrO-MHHEPANOTHYeCKUl cOCTaB TMOPOJ SIBASIETCS BELY-
muM dakropoM GOPMHPOBAHHA XUMHYECKMX THIIOB MOA3EMHBIX BOL
B BepxHel T'HAPOXUMHUYECKOH 30HE.

6. 3K30FEHHOE MHWHEPAJIOOBPA3SOBAHHUE

O6paszoBaHle TUADPOTEHHBIX MHHEPAaJOB B OCaJKaxXx IpeACTaB-
JisTeT OAHY M3 HaumeHee paspaloTaHHBIX TJaB MMHepaJjoruu. Bo-
TIpoc Ke O TOM, Kak MHHepajooOpa3oBaHHe BJAHAET Ha XHMHUYECKHH
COCTAaB IIOA3EMHEIX BOJA, OOBIYHO HAXOJHUJCA BHE I0JS 3PEHUS HC-
" cnenopartenefl. Mexay TeM 3TO OAMH M3 BaXKHBIX BONPOCOB TeHe-
THYEeCKOH THIPOXHMHH, MNOCKOJbKY MHHEpaJoo6pasoBaHHe OYeHb
YacTQ BHICTYNAeT B KauecTBe (PaKkropa MeTaMOp(pH3aLHUU TPHPOI-
HBIX BOJ. ‘

" Kpucrannusanusi cojell HayHHAETCH TPH HEKOTOPOM T€pechi-
TIEHUH BOAHBLIX pactBOopoB. IlocnenoBaTtenbHOCTh BBIJEEHHS MHHe-
pasoB TNpPU IpPOrpecCHPYIOLleM HCIapeHHH paCTBODHTENs onDele-
JisleTcsl ABYMS TJIABHBIMH (haKTOpaMi PaBHOBECHOH CHCTeMbl: €O-
CTaBOM pacTBOPOB YU UX TeMIepaTypoH, IPH KOTOPOH INPOHCXOAUT
kpucranausanus. C TeueHueM BpeMeHHM B 00pa30BaBIINXCA OcalZKax
COBepIaloTCs HEKOTOpHe Npeobpa3oBaHUsT (QHAareHe3) M mpeBpa-
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LleHHe UX B NJOTHble Maccel. Kak mporeccsl KPUCTaJNH3AUUKM CO-
Jie, Tak M IPOLECCH HX JHareHeaa COIPOBOXKAAIOTCS COOTBET-
CTBYIOIINMH H3MEHeHHsiMu (MeraMmMopdHuaanuell) XuMHUeCKOro C€o-
cTaBa BOJIHBIX PaCTBOPOB,

Ob6patumcs cHayasa K paccMOTpeHHI0O MeraMophH3aluu BOJ
MOpel H KOHTHHEHTAJbHBIX COJSIHBIX O3€p [OJ BJHSIHHEM KpHCTaJ-
ausauun cojefr. Ilo Banr-Todody, us mopckux Box B JaGopartop-
HBIX VCJAOBMSX MoxKer BHIIenuthcst 111 munepanoB. EcrectBenHoe
e HCNAapeHHe paccoJioB, ONHAKO, YKasblBaeT Ha MeHblllee pasHO-
o6pasye KPUCTAJJIH3YIOIIUXCS MIHEPAJIOB.

B MoOpcKylo cTaaMio cyllecTBOBanus OacceiHa OJHMM U3 IIep-
Boix Boijgensercs kKaapuur (CaCOjz). Jlaryamast cragusi oObiuHO
nayunaerca ¢’ cagku rTunca (CaSO4-2H;0). Bropeim Bhnamaer
raaur (NaCl). B mnpomecce ucmapeHus K HeMy NPHCOeIMHSETCA
sncomut (MgSO,: 7H:0), cmensiomuiics rekcaruapurom (MgSO,X
X 6H20). Tlpu nanbHeiiiiell KOHIEHTPANUHM PACCONd HAUHHAKOT Bbl-
nedstees Kapuamaur (MgCly - KCl- 6HsO) coBmecTHo ¢ rexcar-
JPHTOM.

B coorBercTBUM ¢ HepeUHCAEHHBIMU CTAaZUSAMU OCYILECTBISETCS
KOpeHHasl MeTaMOopou3anus Mopckoii Boanl. [lo mepe KoHueHTpH-
poBaHHuA HOCJ’IGILHGH H BbIIlageHUus coJiel MIPOUCXOAAT CYI_U,BCTBGHHI)IG
WU3MEHEHHS B ee HOHHO-COJEeBOM cocraBe. B crajaum KamabluTOBOH
H TUINCOBOH CeAMMEHTAalWH YBOAATCA M3 PacTBOpa HOHBl KaJbIHUSI
H THApOKapOOHATHBIN W OCHOBHas Macca cyab(aTHbBIX HOHOB.
B ocratounom pacTBOpE COJdepXKaHHE XJAODPHAOB HATDUS M XJIODH-
JOB Marsus yBeJuuuBaercd. B Xoje ranuMToOBO# CcTajuM, Xapakre-
pusyiollefica HaubGojee OOGUNLHBIM BbilaJeHUEM OCaikKa, pPacTBOD
NOCTHTaeT BBICOKOH CTeNeHH KOHLEHTPHPOBAHHUS, M3 XJIOPHULHOTO
HaTpHeBOTO MeTaMOp(pHu3yeTcA B XJOPHAHLIH MAarHHeBHIH U K Ha-
yany nocjeaned Gumoduroso#t cranun (MgCly .« 6HyO) martounbii
paCTBOpP COCTOMT B OCHOBHOM M3 XJOPHIOB MAarHHUS ¢ NPHMecChIo
MgSO0,, KCI, NaCL

B KOHTHHeHTA/bHHIX GECCTOUHBIX 03epax MeTaMophu3anus pac-
TBOPOB B TpOIlECCe MEHHEPasoo0pasoBaHUs BBHAY HHOTO HCXOITHOTC
cocTaBa BOJ NPOTEKAer Mo-Apyromy. B xoHeuHOM e cuere u 3/ech
06blYHO OpMHUpPYeTCs XJODHAHAS MATHHMEBO-HATPHEBAs, a B HEKO-
TOPHIX CAyuasix JaKe XJOPUAHAS MarHuesas pamna. Kax nosaraer
A. E. Xogbkos (1959), HakonjeHuo B o3epax X./’IOpI/IJlOB MarHus
crioco6eTBYeT TeUeHHE peaKIUuH

9NaCl - MgSO, - nH,0 = MgCl, -

+ Na,S0, - 10H,0 + (7 — 10) H,0 .
) 4

Ha npuMepe Taxoro orpoMHOro COJMEHOCHOTO peruoHa, xax Ka-
3aXCTaH, MOXKHO YOeNuThCs B LIAPOKOM PAaCHPOCTPAHEHHH caMoca-
JIOYHBIX 03€p £ Pamoél XJOPUIHOTO M cyabdaTHOro cocraBa. Touxkw
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cocTaBa paccosoB cossHEIX o3ep Kasaxcrama Ha paBHOBecHOH Aua-
rpamMe Heneke 2NaCl+MgSO,= MgClo+Na,SO, npu £=25°
yallle BCErO IonajaloT B IoJe KpPUCTaAaM3anuu rajura (puc. 2).
CJ/efoBaTe bHO, IEPBHIM U3 KOHTHHEHTAJNBHEIX PACTBOPOB OVAET BHI-
nmajath rajut. B saBucumMocTH ot npuMmecH uonos SO, u Mg~ kpu-
CTaNJH3alis rajluTa B YHCTOM BHJE BCKOPE NpPEKpalllaercs U K 9TOH
conn OynyT npuMemuBarbesa TeHapauT (NagSO,) u  smcomur

Na, S0, s o Mgso,

Mg S0, -TH,0

S04

Mg504 "§H,0
MgCLy-6H0

nNall Na MgCL,

Puc. 2. Touku cocTaBa pacco/ioB CaMOCafOuHbIX o3ep Kasaxcrama.

{MgS0O,- 7TH20). B oszepax GoraTeix cy/ibdaramu, CBI3aHHEIX C peU-
HBEIM COJIEHAKONJIEHHEM, HapAAy C TaJHTOBOH CYIIECTBYeT CTaJUA
MHUpPAOUAUTOBAS, HHOTAA TeHApAUTOBAA. TaK Kak cafka MHpabuauta
TIpeIIeCTBYET KPUCTAMJIN3ANHH FaJUTa, TO B pane cyJab(aTHEIX 03ep,
He JocTuramwliell o0bYHO FaJHTOBOH CTaJUH, NpeobaafaloliuM KoM-
TIOHEHTOM 32 HEMHOTHMH HCKIIOUEHHAMH SIBAAIOTCSA XJOPULH HATPHS.

B nesoM HHMKHeM Yyray auarpaMmsl {pHuc. 2) cocpeaoTOUYeHE
TOUKH, OTPaKamllie COCTAB MOYTH UHCTHIX® XJOPHAHO-HATPHEBHIX
paccosoB. Oszepa ¢ NOZOGHBIM XUMHUECKUM OOJUKOM BCTDEUEHDI
HE TOJNbKO CPeIH COJEHOCHBIX OTJOXKEeHHMH, HO M TaM, Ife NocJex-
nue orcyreTByioT (Lientpanwueiil Kasaxcran). B o6pasoBanuu xio-
PUAHO-HATPHEBHIX O3EDHBIX DACCOJIOB IJaBHAs POJIb NPHUHAIJERKHT
Tak¥e MUHepasoobpa3oBaHHuIo, KaK pakTopy audpepeHInanTN HOH-
HOTO COCTABa NpHpONHBIX BoL. O3epa c palol Ha3BaHHOTO COCTaBAa
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nepeKHBaJM CTRAHMI0 NOJHOro ychixauus. OTJO0XKMBINAsCS B HUX
IOBEPX ¢JIOA rajuTa KOPKa TOPbKHX coJjeHl B cyxue roasl HOABep-
rajachb MOJHOMY BBILYBaHHIO. B mocienymooliue BjajKHEE TOILH ra-
JIUT PacTBOPSANCA H BO3HHKAJ <UHCTHIH» XJAOPHIHO-HATPHEBBIH
paccoJ. "

I'mapoxuMuyeckuii uHTepec BO3OYXKIalOT 03€pa, B KOTOPHIX CO-
JieHaKolJIeHHe OCYINEecTBJA/I0Ch OYTeM MOCTYIJIGHUS BOJ H3 KPYN-
HBEIX BOJHBIX OacceliHoB, Hanpumep, Apasa, banxama. Xumuueckah

MgS0, 2H,0

85 N£12304'Mg504 4/7’20
Nz, S0, ’

S04

L

e
Ne, 01, Na MgCl,

Puc. 3. Toukn cocrtaBa Bofx Apamnckoro Mopst u Banxama u cBa-
3aHHBIX C H¥MM PaccojioB CaMOCaLO4YHBIX 03ep.

1 — Apannsckoe Mope; 2 — oxHBE miec JKagcw-Kipiua;, 3 — cesepHBll miec
JKakce-Kabtua; 4 — camounslit 6accefin Ha Gepery JKaxcei-Kabiya; § — Ban-
xam; 6 — KamkaHTtenus; 7 — TepcakkaH.
4

cocraB Bonx Apana u banxama cdopmupoBancs B pesyabTare
MeraMoOp(hH3anuyu peuHbX BOJ, NUTAIOUHX 5T 03epa. B camocamou-
HBIX 03epaX, CBA3aHHHIX ¢ ApajoM u DBanxameM, MOXKHO mpocie-
JUTh ZajbHeHIMe CTajJuH MeTaMOD(GM3aLHMHU DEUHLIX BOX, COBep-
malolliiecs TJaBHBIM 06pa3oM MOA BJAMAHHEM MHHepasoofpaso-
BaHHUs.

Touka cocraBa ApanbCKOro MOpsi majaer B II0Je KPHCTAJIH-
3amuu acrpaxaHuta (puc. 3), H [OITOMY 3Ta COJMb CJAaraer HUK-
HIOIO dacth o3epa JKakcel-Knblua, muTaBLierocss B8 NpoOIJIOM BOROH
Apana. Pana xe o3epa mo cpaBHEHHIO c BOJAOH MOpsi obeiHeHa
cyabdarHbIMy HOHAMM, XJAOPHAAMM HATPHSI W CH/JIBHO oforalieHa
XJopugaMu Maruust (puc. 3). ATu pasiaHuus OOBACHAIOTCS BHIAaie-
HHEM K3 pacTBOpa acTpaxaHura H rajura. Pama camournoro 6Gac-
cefina na Gepery o03. JKakcel-Knbua, npencraBasast ¢o6ofi MaTOYHUK
nocje OKOHWAHMS KpPHUCTANJH3alMU TajuTa, SBJAFETCS XJAOPUIHO-
MaradeBoH. TaxkuMm o6pasoM, B pe3y/bTaTe KOHUEHTPHPOBAHHS, CO-
OPOBOXKIAEMOro BBIIAJEHHEM pfiAa MHUHEDaJsoB, BojAa. ApasbCKOro
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MOpsl M3 XJIOPHAHO-HATPHEBON ¢ BLICOKHM COJeprKaHHeM cyJbda-
'TOB U MarHuA (taba. 3) meramop@i3oBanach B XJOPHAHO-Maruue-
Bylo. Ileppas cranus cepumeHnTauuu OBLIa T'MICOBOH, KOTOpas He
3aurcupoBana B ocankax Kakcel-Kabiua., Ilo Bcelt BeposiTHOCTH

Tadaunma 3

Xumnyeckuii coctaB Boj BaJjxama, ApajbCKoro mMops
# Hcenik-Kyans (8 % aks.)

Baaxam
samannan | poctowsas | MeowsKyas | PRGNS
uacts 9acTh
Na’ —f— K........ 61,4 69,4 67,8 59,4
Mg™. ..o 000 31,6 29,8 26,0 ] 25,4
Cat 7.0 0,8 6,2 15,3
Qo 34,0 38,6 48,2 . 58,2
SO ..o o 41,8 43,6 - 47,6 39,2
HCOy + v oo v vt 242 17,8 4,2 2.6
Munepanusanus, r/a . . 1,54 5,07 5,82 10,3

THIIC OTJiaraJscd 1o nyTH ABHXKEeHHdA BOABL H3 Apanbcxoro MOp4d

& JKakce-Kubluy 4 B caMoMm Apade.

Meramoptusanus 6ajnxanickol BOAB NPOCAEXHBACTCS Ha IpPHU-
Mepe ABYX 03ep, TeHETHUECKH CBSI3aHHBIX ¢ banxamem, — Kamkan-
‘reHu3a u Tepcakkana. Touka cocraBa bDasxama nagaer B moJe
KpHUCTaJJIH3aluy TeHapjaura (puc. 3) u aToT MHHepas obpasyeT
rMaBHBIM 00pasoM coqfaHYI0 3ajexb 03. Kamxanrenns. Cocras
panmpl LAaHHOTO O3epa XJOPHUAHO-HATPHEBBIH. B OCHOBanuu 3ajiekH

‘Tepcakkana JIeXHT acTPaxaHHTO-MUPaOHAHNTOBBIN cJIOH, cMeHse-

MBbI{ BBIIIE rajuro-acTpaxaHuToOBbIM, a €lle Bhllle rajfropeiM. Ta-
KOe CTPOEHHE 3aJEXKH MOXKHO 0O BSICHUTD yuyacTueM B [NHUTAHUHK Tep-

-CaKKaHa I1I0A3€eMHbIX BOJ HHOTI'O COcCTaBa. Pana Tep‘caKKaHa aB-
JIAeTCA XﬂOpHﬂHO-HanHeBOﬁ C BbICOKHM CcOAepXKaHueM Mar’esuaJb-

HBEIX COJIEH. :

PesioMupysl m3/10KeHHOe BBILIE, MOXKHO HPUATH K 3aK/I0YEHHUIO,
4TO B TIPOIIECCE BEIIAZEHHS cojel H3 MPUPOLHBIX PACTBOPOB BCJIEH-
CTBHE WX HCIAapeHHd OCYIlecTBJasercs cBoeoOpasHas YHU(DHKAIHUS

'COCTaBa pPacTBOPOB KakK MODPCKOrO, TAK U KOHTHHEHTAJILHOrO IIpO-
ncxoxgenust. KoHeuHblM NPOAYKTOM MeTaMOp(pHC%aL[I/II/I ABJAIOTCA

XJIOPUIIHO-HATpHeBble, XJOpPUJHBIE MardHeBO-HATPHEBBlE H Jaxke
XAOPUNHO-MAaTHHEeBble PACTBOPH. 3HAYUTENABHO peXe BCTPEUaIOTCA
03epa ¢ XJOPUIAHO-CYIbGATHOH HATPHEBOHM WJIH XJOPUAHO-THAPO-

90



kapOoHaTHON HAaTPUEBOH pamod, HO M B 3THX O3epax NOCAe Kpu-
CTaiNu3aluy MHPAGMJHTA HJM COMbl OCTATOWHAs pama npHoGpe-
Taer XJOPHUJHO-HATPHEBBIA COCTAB.

YMecTHO Temepb KOCHYTbCS BOINpOCa @opMHpOBaHHH cocTaBa
o1 Dasxama, Apana, HMccblk-Kynsi, mockosibKy W 34eCh MHHepa-
Jio0OpazoBaHde Hrpajo BeAyWyI0 pojb. [lokazaTesbHBIM HIpHUMe-
pOM B 3TOM OTHOLIEHHM fiBJseTca 03. Baaxam. Ilpu HeykJoHHOM
BO3pACTAHUM MHHepanu3aldu BOABl 3TOr0 O03epa B BOCTOYHOM Ha-
npaBJeHdn (Tabj. 3) OTMeyaloTCsi COOTBETCTBYIOLIHE H3MEHEeHHS
B ee COCTaBe, KOTODble CBS3aHBI ¢ HHTEHCUBHBIM XMMHUYECKHM Oca-
KJIeHHeM KaJ/lbUMTa B 3alafHoOf dYacTH, KaJblHTa U JOJOMHUTA
B8 Bocrounod yactu (M. H. Tapacos, 1961). B6nusu yctest p. Man

Ca o
BOJA 03epa xapakrepusyercs nupexcom Cii , B pailioHe ke r. bBaJ-

Xalla OHa CTaHOBHTCS XJAOpHAHO-cyabdaTHOi HaTpuesodt (SCIIL )
W B JaJbHelillleM Ha BCeM MOPOTSXKEHHH HHJEKC ee He MeEHseTcs,
XOTsl 3aMEeTHO YMeHBIIaeTcsl KOHIIEHTPalusa B BOJE HOHOB I'HAPOKAp-
fOHATHOrO, KaJbIMs H MarHHuS.

B tabn. 3 mpuBeleH cpefHUH XHMHYeCKdH cocras BOaw 03. Ic-
cbik-Kysb, MuHepanusauusi BoAbl B HEM OKOJO 6 r/Jl, XMMHYECKHH
coCcTaB CyAb(AaTHO-XJOPUAHBIE HATpUEBbIH (ClSll\}a). Boxaw pex, nu-
ratowux HMcecblk-Kyiap, sBasiioTcss TreapokapBOHATHO-KAbIHEBEIMH,
XOTS OHM HeLOCHIILEeHBl YIJIEKUCABIM KajblineM. B camom ke osepe
[OJ BJHAHUEM WCHADEHHS MHOCTUTAaeTcs CTeileHb NOepechillleHHs H
MPOUCXOJHUT XeMOreHHasi caika CaC03

Pacuer mpoussefeHHss aKTHBHOCTeH A/ nonos Ca-, Mg~ 1 COs”
MOKAa3biBAET, UTO B BOJE HA3BAHHOTO 03epa nponsse}leﬂne AKTUBHO-
creli cocrasafier BE&JUYKHY, GJH3KYI0 K BBIYHCJIEHHON JJisi BOCTOU-
HbiX maecop 03. Banxauw. Opxako B Hecnix-Kyse ne HabGmopaerca
npouecca ocaxuaenus nonomura. [lo muenumio I'. JI. CanoxxkHuKoBa
u M. A. Buceakuno#i (1960), atomMy NpensiTCTBYeT OTHOCUTEJLHO
HeBbICOKOe 3HaueHue pH, cocrasasiomiee 3aecy 8,0—8,6 mporus 9,0—
9,2 B BocTouHblX mJjecax banxawa. [pyrue ¢usnxko-xuMuueckue
ycjaoBus B 060uX BOJOeMax oueHb cxomHbl. Cocras COJIEBOH MacChl,
10 aBTOpaM, mpakThyecku HieHtuyed. OO as COMEHOCTh BOCTOYHOH
yactu basaxama 5,1 r/a, Uccwk-Kyas — 5,8 r/a. C mame# Touxku
3peHusi, B cOCTaBe BOJ PacCMaTPHBAaeMbIX 03ep HMeeTrcsi Bce XKe CY-
lileCTBEHHOE Pas3/inyue, BJIHMAIILEe, MO-BHAHMOMY, Ha XapaKTep MH-
"epasoobpasoBanus. Ozepo DBanxaul Boensercss CBOeH HCKJIIOUH-
TeJbHO BBICOKOM MarHesHajpHOCTHIO. Jla)ke B BOCTOYHOM IlJIece,
re OTJIOXKHJICA JOJOMUT, OTHOCUTENHHOE COAEPKAHNE MarHus BhIIIe,

Mo~
yem B Mecenik-Kyne (ra6a. 3). Hainee, kosdduuueHT —-é:—, ecau

HCXOOUT W3 Y% 5KB., NI BOCTOUYHOH uyacTH Dbasaxama pasen 37,3,
nns Heceik-Kyns — 4,2, B BocTounoii yactu banxama ruapokap6o-
HaTHbLIE HOHBI 4CCOLMUPYIOTCA B OCHOBHOM C HOHAaMH MarHHS,
B Hccrik-Kyie — ¢ HoHaMH KaabIus.
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CospeMeHHBII COCTaB BOA ApajJbCKOro MOpPSl, KaK IOKasaHo
0. A. Anegunnim (1947), noaHocTeio CHOPMUPOBAH BIANAIOULNMU
B Hero pegamu. I'mapoxummpdeckuil Tum Apaja SBJISETCS IPOMEXKY-
roynbiM Mexnay tumamu Il wuw III (Na'+K'=Cl’). Boma Awmy-
Jappy, OCHOBHOTO HCTOYHMKA NHTAHHS HA3BAHHOTO MODS, TakXKe
HaxoauTca Ha rpanune Mexay tanmam# II u I, Pasauune xe B co-
crase BoA Apasa u NHTAIOIIUX €0 peK o0BsicHsercss MeTamopdusa-
Iuelt peuyHLIX BOJ B MODCKOM OaccefiHe IoJ BJUSIHHEM HCHapeHus.
['aBHYIO DPOJIb B 3TOM IPOLECCe HrPaer MI/IHepaJI006p33OBaHHe—-
BBITAJCHUE U3 BOJBI KapOOHATOB KaJbIHSA U THUiica.

Hab6/monaemble cylllecTBEHHBlE DAasJHYMs B COCTAaBe BOJ pac-
CMaTpuBaeMBIX BOJ0eMOB (Tab/. 3) BCemeso OGYCNOBJEHBl I'HAPO-
XHMHUECKUMH OCOOeHHOCTAMH NWTAIOWMX HX peuHelx cucreM. Co-
raacgo O. A. Aneguny (1947), mias cpelHero MHOTOJETHEro HOH-
Horo croka pek Amy-Iapeu u Ceip-Ilapbu xapaxTepHO HepaBeH-
crBo HCO3'<Ca~. M306nTOK Kajbliusl CBASBIBAETCH C CYyAb(aTHEIMH
nouamu. ITo manmeim M. H. Tapacosa (1961), cpennuit MHOroser-
HUH uoHHBIH cTok p. Mium (ocHOBHOH ¢axTop BOJHOrO GajaHca
Basxama) xapakreprayeTcs XOpPOLIO BBIDAXKEHHBIM HEPABEHCTBOM
HCO; >Ca". HMabriTox ruapokapSoHATHEIX HOHOB aCCONUHDPYETCS
¢ yonaMu MmMaruusg. B orHomenun 03. HMecrik-Kyaps nomoGuvimu cBe-
JeHusIMH Mbl He pacmojsaraeM. OnHaxo, IpocMaTpuUBag B CraThe
I1. B. HenucoBa ¢ coaBtopamu (1956) pesyibTaTel aHa/iH3a BOX
MHOTOUHC/NEHHBIX pek, crekamolux B Hccrik-Kynp, MOXHO 3aMe-
THTb, 4TO B OOJBLIIHHCTBE CJyYyaeB HMeeT MeCTO HepaBeHCTBO
HCOy < Ca. HepapenctBo HCO; >Ca" BcrTpedaercs pexe M BbI-
paxeno caabo. Takum o6pasoM, cBoeoOpasHBIA XUMHUECKUI COCTAB
Boj Dasxamia m ero XeMOTeHHEIX 0CaJKOB 0BYCJIOBJIEH OCCOGEHHO-
CTSMH THAPOXHMHUHM HWAHHCKON Bombl IlepBOnpHUBHON 2Ke, IO-BUIU-
MOMY, SBJACTCS JHUTOJOTHYECKHH cocTaB IIOpOJ, pa3BUTHIX B 6ac-
cefiHe Ha3BaHHOH pEeKH.

O0paruMcsa Tenepp K NOA3EMHBIM BOJAAM BEpPXHEH THIDPOXUMH-
yeckofl 30HBL. B TIpyHTOBBIX Bomax apUAHOH 30HBI, NOJABepIKEHHBIX
HCIIAPEHHI0, MUHEepasoobpasoBanue SBJAAETCS OJHHM M3 BeLYHIHX
(akTOpOB M3MeHeHHs cocTaBa Bojabl. llo Mepe ABHKEHHS TI'DYHTO-
BOTO IOTOKA OT 06JacTH MUTAHUS K MECTY Pasrpy3kd Habamogarmorces

JIPEMEPHO Te Ke TpaHchOpPMAailHiH MOHHOTO COCTaBa, UTO ¥ B 3a4COJI0-

muxcsi BOAHHIX Oaccefinax. Ilpomecc 3nech OCIOXKHSETCA B3aUMO-
JielicTBHEeM BOLHOIO pacTBOpa € BOJNOHOCHOH MOpomOH (BbIlenayn-
BaHue, KaTHOHHBIA oOGMeH, MeracoMmMaro3, auareHes u np.). OngHo-
BpPEMEHHO TPOUCXOMHT HAKOMJIEHNe coJeH B IPYHTAX.
Meramopdusanus BOx XOPOIWIO TIPOCACKHUBAETCH Ha NpuUMepe
IPYHTOBHIX BOJ, MeKIODHBIX BIaguH apuiHoi 30HBL. Becbma mpec-
HEIe THApoxapboHaTHBIE KajbljieBble BOLBL, CTeKalOLIHE ¢ TOPHBIX
BO3BHIIIEHHOCTEH, 06pas3ylOT TPYHTOBBIH TOTOK, HanpaBJAEHHEIH OT

. mepugepun K LEeHTPY BIAKUHBEL BBHAY Ma/bIX CKOPOCTeHl IBUMKEHHS

NOJA3eMHBIX BOJ, HCUHCJAACMbLIX OOBIYHO HecsATKaMu METpPpOB B IOn,
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oboraienyue UX COMSAMH OCYHIECTBJSETCS He CTOJNBKO B pe3yJ/bTare
BHILEJAYRBAHKUSA IOPOJ, CKOJbKO 3a CUeT BHYTPUTPYHTOBOIO HCIa-
peHust MOJIEKYJI BOJBL ¥ TPAHCIHPALUH BJIATH PACTEHHSIMH.

B xome pocta MuHepaJu3allMd CHayaja HACTymaeT CTajfus Ha-
CHIeHUs pacrBopa kapGoHatraMu KaJjblusg H BonageHue CaCOs
B 0CaJi0K, 3aTeM CJIeLYeT CTajiusl rumcoBoll ceguMeHrtanuu. Coot-
BETCTBEHHO H3MEHSeTCs ¥ COOTHOINEHME B CONEPIKAHUM OTHeJbHBIX
HOHOB., AHajus MHOTOUMC/JIEHHBIX MaTepHAaNiOB IO XHMHUECKOMY CO-
CTaBY TPYHTOBBIX BOJ HEKOTODPBHIX o0jacTell ¢ 3acyIJIMBBIM KJIAMa-
TOM 1OKasaJj, 4TO H3MeHEHHS B OTHOCHTEJbHOM COAEPXKAaHHU OT-
JIeIbHBIX KOMIOHEHTOB B IIpoliecce pocra OOUiell MUHepaJH3aluH
NOJYMHEH Ofipelle/leHHBIM 32KOHOMEDHOCTSIM. DTH 3aKOHOMEpPHOCTH
B 3aBUCHMOCTH OT COCTaBa WCXOJHOH BOABI H Xapakrtepa INOpOL,
B KaXIO0M palioHe HMMeIOT cBOM OCOGEHHOCTH. B KaXAOM TaKoOM
palioHe yCTaHABIMBAIOTCS ONpeNeseHHbie CTYNeHH MHHepaau3alnuy
TDYHTOBBIX BOJ, IPH KOTOPEIX HapymiaeTcs IPONOPIHOHAJLHOCTD
B IPHPOCTE TOIO WJiy HHOrO MoHa. B ofimem e mpolecc mMeTaMop-
dusanuu umeer Takoe Hanpasjenue: HCO; — SO, — Cl.

H. 5. Haseipoeeim (1957) Gelio mpoananusupoBano 600 npob
TPYHTOBEIX BOJ, OTOOPaHHBEIX CO 3HAUUTENLHOU TJIONIAJKH CYXOH
IeNbThl pekd (Ha3BaHHMe peKH He yKasaHo). I'paduueckas oGpa-
60TKa MOJYYEHHBIX NAHHBIX OKas3aJsa, 4To /sl THAPOKapOOHATHOTO
HOHa Ipejes NpHPOCTa HacTymaerT npu MuHepaausamuu 0,9 r/i,
y noHa Kajapuud —Inupu 4 r/a. Y cynabhaTHOrO HOHA Hpenesa Ipo-
HOPUUOHANBHOCTH Hapylllaercs TPH MuHepaausauuu 8 r/n. MoHHI
HaTpust, MaTHUA U XJ0Opa COXPaHSAM NPOHNOPHHOHANBHOCTh MPUPOCTA
IO mocThxKeHHMs MuHepasusanim 60 r/m, sABASOMEHCS MarkCHMaJb-
HOH B HCCJAeZ0BaHHOM paiioHe.

CorsacHo aBTopy, mpH MHHepaausanuu BOxb ot 0,9 mo 4 r/a
IPOHCXOAMIA KaJbIIHTH3AIMAA TPYHTA IPH ONHOBPEMEHHOM YMEHB-
HIEHHH COJepKaHHs HOHA KaJfblHs B MOIVIOUIEHHOM KOMILJIEKCE.

npouecce pocra MuHepaaHzamuu or 4 go 8 r/u nmpoposKaercs
KaJbIUTH3AUS TPYHTA, HAYMHAETCH BbiLeJeHHe THICA M BO3MOXKHO
yacruyHoe ofpasoBaHHe poJoMmuTa. lIpy MuHepaJaHsamum CBBILIE

r/1 NPOHCXOAMT BHIMAJLEHHE HOHOB H3 PacTBOPa B BHIE VIJje-
KHCJIOrO Kasblusl, cyabdara KaJablusd M YacTHUHO Aojgomuta (?).
B mporecce cBoero mpeo6pas3oBaHHS TPYHTOBAs BOIA [OCAEIOBA-
TeJbHO. TEePeXOAUT M3 T'MIPOKapOOHATHO-KaJbIHEBO-HATPHEBON
B Cy/ab(aTHO-KaJblIUEBO-HATDPUEBYIO M 3aT€M — B CYJb(haTHO-XJO-
pHIHO-MarHneBo-HaTpueBylo (tepMmubosorus M. 51, Hasbinosa). Ha-
KOILJIEHHE B TIPYHTOBBIX Bojax uouos maruus C. B. 3omnm (1948)
nObsICHAET TEUEHNEM CeAYIOIeH peakIuu:

Mg (HCO,), -+ CaSO, — MgSO, -+ Caco3 4 H,0 -+ CO,.

Ecnu KaKoﬁ-Jm6o PacTBOpP, NPONUTHIBAIOIINE [aHHYIO HOPOAY,
B3aUMOJEHCTBYET C Hel IO peakuusM OOMEHHOTO DAa3JIOMKEHHd, TO
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IpU 3TOM, KaK IPaBUJ/IO, BO3HUKAIOT HOBOOGDPA30OBAHUS 3a CUET He-
KOTOPBIX COCTABJISIIOUINX ee MuHepaJioB. Takoii mpouecc HOCHT Ha-
3B4HHE IIpollecca 3aMellleHusl Wig Mmeracomatosa. A. I'. Berextun
(1950) npuBoaMT AJST npuMepa 3aMelleHHe KajbLUTa THICOM TPH
peakUHu C BOAOH, colepiKalliell CEPHYIO KUCIOTY:

CaCO, + H,0 -+ H,80, = CaS0, - 2H,0 + CO, .

(KaabuuT) (runc)

Teuenuio yxasaHHOHM peaxluH, IO-BUAUMOMY, 00513aHO, B yacT-
HoctH, (OpMHpOBaHHe cyAbGaTHBIX KaJblWeBBIX BOL B palioHe
03. Koknombak B CesepuoM IlpubBanxamree (E. B. ITocoxos, 1955)
U CBfI3aHHOE C HHMH 00pa30BaHHE MOIIHBIX T'HICOBBIX COJIOHYAKOB.
Kucsble pyaHHYHBlE BOJBEI B3aUMOJEHCTBYIOT 3[eCh € H3BECTHS-
KaMyu. 3aMelleHHs] KaJblUTa TUICOM B CAMUX H3BECTHSIKAX HE 3a-
¢purcuposaHo. I'nnc OTNOXKHUJICS U3 BOJALl 0 BAUSHHEM HCIAPEHUS
B HEKOTODOM pacCTOSIHUH OT BEIXOJ0B H3BECTHSIKOB. MeracomarH-
yecKOe 3aMelleHNe W3BECTHSIKOB THIICOM B IYCTBIHHBIX YCAOBUAX —
npollece, pacnpocTpaHeHHBIH NOBOJBLHO IHHEPOKO, H OTMEUAETCSI MHO-
TUMH HCCJeL0BATEIAMH.

Hat6nionaercs: uspecrunlft auraronnsm mexay CaCOz; u CaSO,.
Uem OoJibllle B IPYHTE CONEPHKUTCS NEPBOTO, TeM MEHbIe BTOPOTO,
u HaoGopor. [lo B. A. Kosupa (1946), Bcakui mpoiiecc THAPOreH-
HOTO COJIeHAKONJIeHUs B IOYBAX OYCTHIHb CONPOBOXKIAETCSH HAaKOIM-
JeHueM u3Bectu u runca. llpu meficTBUM CONOBBIX BOA Ha FHIC MO-
JKeT IPOMCXOJUTh MeTacoMaTHUYeCKOe 3aMellleHye HICa KajbIHTOM
¥ MerTaMopdusauus THAPOKapOOHATHO-HATPHEBEIX BOJ B CYJIb(PATHO-
HaTPUEBLIE 110 CXeMe ' '

Na,CO, - CaS0, - 2H,0 — CaCO, + Na,S0, - 2H,0 .
}

Ilpu gefictBUM MarHeanaJbHBIX BOJ Ha THIIC MOXET IPOUCXOAUTH
MeTacoMaTHYecKoe 3aMelleHHe THICa KaJblUUTOM [0 peaKI[Hu:
MgCO;+CaS0, - 2H;0 - CaCO3+MgS0O4+2H,0. B  pesyabrarte

l
TeyeHHs TOC/TefHell peaknUH . THAPOKapOGOHATHO-MarHHeBas BOAA
npeobpasyercsi B CyJbdaTHO-MarHUEBYIO.

B. A. Kosna (1946), A. T'. Berextun (1950) u npyrue cuuranu
BO3MOXKHBIM 00pasoBaH#e COABl B NMPHPOJE MyTeM OOMEHHOro pas-
JIOJKEHHS] YIVIEKHCJIOTO KaJbUUS M CEPHOKHCJIOTO HATPHUS MO CXeMme
[masrapara

Ca (HCO,), + Na,S0, + 2H,0 = CaSO, - 2H,0 -+ 2NaHCO,.
¢

.

AnanoruunsiM 06pasoM, MO-BHIMMOMY, NPOSBJIAETCS arpecCHB-
HOe jJeHcTBUe CyabdaTHO-HATPHEBBIX BOJX Ha OETOH, KOTOpOe CO-
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TPOBOXKIAETC HOBOOOpPA30BAHMSIMU - T'HIca B mopax OeroHa, JTo
B3auMogelicTBue Hgobpaxaercsa rax (P. M. Jlu, 1961):

Ca (OH), 4 Na,SO, + 2H,0 = CaS0, - 2H,0 + 2NaOH.
}

Kak H3BeCTHO, CaMOTPOU3BO/ILHBIN NEPexo] MeHee pacTBOPH-
MOTO BelIecTBa B 00Jiee PaCTBOPUMOE NPOTHBODEUHT TepPMOIMHA-
Muke. Yro6bl 3TO OBIIO, NO/MXKEeH ObITh HEKMH BTOPHUYHBIH IPOIECC,
KOMIIEHCHPVIOIUH oTpruaTesnbHyio pabory nepexona. B kauectse
TAKOBOTO MOXKHO Ha3BaThb HCIapeHdHe, TaK Kak, no [uasrapary,
06pasoBalie COABI MBICJUMO B APDHAHBIX YCJIOBUNAX.

Il. MesukoB (1896) skcnepuMeHTaJBbHO NMOKa3aJ, 4YTO B IPHCYT-
CTBHH KOJUIOMAOB peakuusi I'ujbrapira HOCHT HEOOPAaTUMBIH Xa-
paxkrtep: dodaydamoliufica B pesyabraTe ee CaSOy BHIBOAUTCH U3
Kpyra aedcTBHA afcopOIMOHHON criocoOHOCTLIO KOMJIOUHLOB.

10. 11. Huxgoawckasa, M. A. Momgusa (1958), usyuasmine pac-
tBopuMocth CaCO; u MgCO;-3H,0 B Bomueix pactBopax NapSOy
[PH pasIMYHBIX mapluanbubix paBienusax COq, mpumam K claenyio-
muM BoiBogaM: 1) npum Pco, =1 aT. NpoucXOAHuT Bbile/leHHe THICA
B ocajike U conbl B pacrtope, ecau CaCO; pearupyer ¢ pacTBOpaMu
NapSO, xonnenrpauueii He Huxe 1%; 2) BBemeHHe COJIm MAarsusd
cmeriaer  peakuuoo  Ca(HCO3):+NapSO, = 2 NaHCO;+CaS0O,
BjaeBo (mpu Pco,~1 ar); U3 ocajka wucyesaer THIC, a H3 pac-
TBOpa — THApPOKapGOHATH HAaTpUsd. B CBS3H ¢ TeM, 4TO COJH Ma-
THHSA IIOBCEMECTHO paclnpocTpaHeHbl B IIPUPOAHBIX BOJaX, aBTOPbBI
CUUTAIOT HEBO3MOXKHBIM BO3HUKHOBEHHE COJABl IO YKA3aHHOH BHILIE
peaxIu. .

HoBonbHO penxo BerTpevalolinecss TPYHTOBBIE BOLBL CHIHKATHOTO
KJacca MOIYT ObITb YCTOMUMBLIMH TIPH CAMBIX HH3KHX CTALUSIX MH-
Hepanusanuu (mo 100 mr/m). [lo mepe TNpPOXBHIKEHHS 3ITUX BOJ
B NOHHJKEHHBIe YY4acTKH pesbeda CHUIMKATHbIE BOIBI MeTaMopdhH-
Sg}OT)CH B rupokapbonaTHele HaTpuesbie no cxeme (K. B. ®unaros,
1961 :

NHQS]..OE; + CO2 + HQO — N82C03 + 8102 > HQO )
NaAlIO, -+ H,CO; -+ H,0 = NaHCO, -+ Al (OH), .

Tlpu nanbHefimeM JBUMKEHHH T'PYHTOBBIX BOJ MOA0GHOrO cocTaBa
K ofnacTsaiM axKyMmyJaanuu ¢GopMUPYIOTCS W TrUApokapOoHaTHBE
KaJblineBble BOABI NyTeM KapOOHH3AlHNHM KPEMHEKHCJIOTO KaJbIHA

CaSiO, + 2H,CO, = Si0, - H,0 + Ca (HCO,), .

B pesyabraTe AaHHBIX IIPOLECCOB COBEPLIAETCS HEPEXOX CHJIH-
KaTHHX BOJL B THApPOKapOOHATHBie, a HOHBI LIEJOYHBIX METaJJIOB
3aMEHAIOTCS HOHAMH ILIEJOYHBIX 3eMelib.

A. B. Huxomaes (1947) Ha OCHOBaHHH CBOHX 3KCIEDH-
MEHTaJNbHBIX HCCJAENOBAHHH CO3[aJ] CXeMy IpeBpalleHns GOpaToB:
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VJIEKCUT—HHHOHUT—KOJEMaHUT—IaHAEPMUT, XOTS TPHBEAEHHAA
reHeTHYecKas CXeMa B3aHMOIIEPEXOJOB He BIIOJHE OTBEUAeT aCCo-
[HANUAM MHHEpaJoB, HaGMI01aeMblX B IPHPOLHEIX VCAOBUAX, TEM HE
MeHee OHa TOJUEePKHUBAaEeT TEeCHYI0 CBI3b MHHEpasoo6pasoBaHus
¢ MHHepaJju3anuell ¥ XMMHYECKHM COCTaBOM Box. B cBoio ouepensn
MHHepasnoo6pa3oBaHUEe OKAa3HBAeT BJMAHHE Ha THADOXHMHIO BOJ.
HanpuMep, nox Bo3felcTBHEM XJIODHAHO-HATPUEBOrO pacTBOpa Ha
KOJEMaHUT - MOMKET [poTekaTh peakimus: KojgemManut+ NaCl
(pacrBop) == 6oponarporanenur+CaCly (pactBop). Kak ykasnpaer
A. B. Huxonaes (1947, ctp. 35), Baur-T'odpd npunasan stofl peax-
uuy 60JbIIoe 3HAUEHUE ¥, B YACTHOCTH, pacCMaTpHBaJ €€ KaK OJHH
us nyre#i noaydenus: CaCly B IPHPOINHEIX YCJIOBHAX.

Cormacio A. &. TopGoBy, kapGoHM3alUusd allapuTa B YCJIO-
BHSX THUICOBOM IJIAMBl pPa3BHBaeTCA B HANPaBJIEHHH BRITEC-
HEHHA U 3aMelleHHs OpToGOPHOH KUCIOTHL YIJEKHCJAOTON M MATHHS
kaJabuueM. Kak mojaraer ymoMsaHYTHIH aBTOp, 3TOT MpoIecc IpOUC-
XOAUT B pe3yJbraTe THAPOJHM3a alllapuTa NPU YUaCTHH TUICOBHIX
PACTBOPOB ¥ B LIEJOM €ro MOMKHO NPefCTaBUTh CIeAyIOLlell cxeMoH:

MgHBO, + H,0 - CO, + CaSO, — CaCO, + MgSO, -+ H,BO, .

B pesysabrate TeueHHs H306paxKeHHOTO ABJEHHUS B THICOBOH 3a-
JIeXXKH HagamiuBaercsd KaJbLHUT, a I0J3eMHEle BOAR 00OralaioTcs
cynbdatamMu MarHusi u opTo0opHO#l gucjaorol. OnHako NOmOOHBIE
IpoIeccH pPa3BUBAIOTCH HACTOJNBKO MeIJIEHHO, YTO De3yJbTaThl HX
MOTYT OBITh 3a(UKCHPOBAHEl B COCTaBe BOJA Ha AJUTEJLHOM IIpO-
MEXYTKE BPEMEHH (CTOJIETHS, THICTUETETHS).

OnureHeTnyeckKas AeATENbHOCTb TOA3€MHBIX BOJ 3aBHCHT OT CKO-
POCTH HHPKYJASANMH BOAb B mopax. BeIcTpo TeKyllwe noA3eMHEIE
BOJLI He YCHeBaIOT BCTYNAaTh B XUMHYeCKOe B3aUMOJEeHCTBHE € IOD-
HEIMH TOpPOJZAMH ¥ ITIPOM3BOMIST JHIIL BEIIEJAUNBAIOIlee AeHCTBHE.
JI. B. IlycroBamos (1940, crp. 401), ccriasick Ha COOTBETCTBYIO-
II¥e 3KCIEepHMEHTAJbHBIE HCCIELOBaHNA METacOMaTHUECKHX sBJe-
HHU{, NHIIET, YTO THIPOXMMHUECKOE 3aMellleHHe II0POJ MPOTEKAeT
3aMeTHbIM 00pa3oM IIpM HaJWYUHM B [OPOJe JHIIL HCK/IIOUHTEIbHO
MeJKHX TI0D, pasMep KOTOPHIX H3MepseTcs HECKONbKHMHU JecaTKaMu
aurcrpeMm. Hanmo mnosarate, uTo # B GoJiee KPYNHEIX NOPax XHMH-
YeCKH aKTHBHBIX fIOPOJ B C/Iyyae BechMa 3aMeNJIEHHOTO IBHIKEHHUS
HJIH 3aCTONHOTO pexuMa MeTacoMaro3 MOXKEeT Takke IPOSBAATH
cBoe felicTBuUe.

Ocob6uril TUAPOXHMUUECKU HHTEpeC NPeACTaBJAAT H3MEHEHHS
MOPCKUX BOJ B HJIOBHIX OTJIOXKEHHSX JHA IPH IHAareHeTHYECKHX
npeBpallenusax MuHepasos. Cheayer noAuepKHYTh, UYTO B HJIax
OJIHOBPEMEHHO MPOTEKAIOT MPOLeccH fecyib¢aTH3aniy, KaTHOHHOTO
o0MeHa, pacTBOpPEHHe MHHEpPasJoB Ocajika. Ha OCHOBaHMHM NAHHBLIX
O. B. umkunof, usyuasieli uinossie soasl, H. M. Crpaxos (1960)
BBIJIEJSIET JB€ THAPOXMMHYECKHE MOAU(DHKALUK HJIOBBIX MOp-
CKUX BOL. :
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[leppasi mMopudukauus, NPEACTABJIEHHAS BOXAMH THAPOKap6o-
HaTHO-HaTpHeBOoro Ttuma (Tdm 1), passura B ocajgkax (OXO0TCKOro
Mopst. MeraMopdusands MOPCKOH BOJAbl B 3TOM CJIyyae COCTOUT
B yMeHbIeHHH (IO TOJHOTO HCue3HOBeHHs) cogepxkanusa SO47 u
yBeanuennu HCOj', uro compsameéno c ngecyabdarudanuedl. B Ka-
THOHHOM COCTaBe OTMEeYaeTcsl majeHHe kouneHTpamuu Ca- u Mg~
¥ HEeKOTOpOe IOBHIIeHHe Cofepxanusg Na' u K nporus mcxomHoih
MX KOHLIEHTPAUHH B HAaNJOHHON Boze. ABTop 0GBficHIEeT 3TO 00pa-
30BaHHEM JHArHETHYECKOT'0 KaJbIHTa W Ipoueccamu OeHaenuTu-
sauun rujapocnog. Kpome Toro, B HJI0BOH BOAE HaKalJHBAOTCA
HOHBl aMMOHMS 3@ CUeT PasJOXKeHHs OPTaHMYeCKUX BELIECTB.

Bropas wmoauduxanus, npeicrapieHHas BOJaMH XJOp-KaJblue-
poro tuna (tun 11I6), pasButa B ocapkax UepHoro mops. B nan-
HOM c/yuae yObLIb CY/Ih(aTHEIX HOHOB HE CONPOBOKAAETCS POCTOM
niesouHoro pesepsa (HCO3 +CO3”). Xors peaygnus cyabndatos
uner, Bojga He oGoramfaercsi KapGoHaTaMH BCJIEJCTBHE HX CaiKH.
KosinuecTBo MOHOB HATpHs, Kanus @ MarHud 110 CPaBHEHHIO ¢ MOp-
CKO¥l BONON Najaer M CHJIBHO BO3pacTaeT ¢ INyOHHOH KOHLeHTpa-
¥ Kaablius W aMMOHHS. YObLIb MAarHHs M3 WJIOBOH BOMIBI, 110
H. H. CrpaxoBy, BLi3blBaeTcsl yyacTHEM 3TOTO 3JE€MeHTa B (QOPMHU-
POBaHHH ayTHUTeHHBIX KeJe30-MarHesmnajbHbIX Kapbouaros. M, Ha-
KOHEIl, YMeHblIeHHe HOHOB HaTpHsl B 60jee TriyOGOKHX TOPH30HTAX
0CaJKOB MOYTH TOUHO KOMIEHCHpYeTcs HNPHUPOCTOM HOHOB KaJbIHs,
YTO coIjlacyercs ¢ OOIIeN3BeCTHOH cxeMoli KaTHOHHOro ofMeHa.

HuTeHcHBHOCTE M Xapakrep MeraMopdusanuyd [TOHHOH BOIH
CTOHT B NPSAMOH CBSI3W KaK C KOJHYECTBOM 3aXOPOHEHHOH B ocajike
OpPraHMYecKOH Macchl, TdK U C COCTABOM 3TOH Macchl. OHa 3aBUCHT
TaKKe OT TPaHY/JOMETDPHYECKOro M MHHEpaJOrHuecKoro cocraBsa
ocankoB. B mecuaHBIX KBAPUEBLIX OTJIOKEHUSX, HE COEpPKAIIUX Op-
raHUYecKoro BelllecTBa, MeTaMOp(QU3alHsl I'PYHTOBOIO pacTBOpa Mo-
JKeT U He IPOMCXOANTH. Takum o0pas3oM, B DasAHYHBEIX ydacTKax
JOHHBIX OCagKOB Mopel (opMUPYIOTCS BOABl ¢ Pa3HBIM COCTaBOM,
4TO CO3JaeT MeCTPOTY THADOXMMHUYECKHX THUIIOB HJIOBBIX BOJ.

ITockosbKy OrpoMHBIe KOJHYECTBA MOPCKOH BOJBI, HacHINAIOMel
ocagxd Ha 25—60% ot ux obbema, B 3HAYHTEJbHOH yacTd 3axXo-
POHSIOTCS BMECTE C OCaJKaMH, HEKOTOPHIE HCCAELOBATENH IPOLEC-
caMH JuareHesa NBITAIOTCY OGBACHUTH MPOUCKOXKIEHHE IIHPOKO
pacupocTpaHEHHBIX MOJ3eMHBIX pacco/OB XJOPKAJbIHEBOTO THIIA.
OpnHako npr nuareHese AOHHBIX OCajKOB 3aK/JIIOUeHHAass B HUX MOp-
cKasl BOLa HOPMAaJ/JbHOH COJICHOCTH COXPaHsier NPHMEPHO TY XKe MU-
Hepa/Ju3all{io, XOTS B HOHHOM €e cOCTaBe MOrYT IPOUSOHTH Cylle-
crBeHHble u3aMeHenust. CTano GBITh, NPOUCXOKIEHWE MOI3EMBEIX
pPaccoJoB IpaBHJIbHEe CBS3bIBaThb C 3aXOPOHEHHEM yixke cHOPMHpO-
BaBIUXXCS HA NOBEPXHOCTH PAaCCOJOB B XOJe JAaryHHoro (cosjepon-
HOro) 0cafKOHAKOIJIEHHUS, _ .

A. E. XoabKoB, IOCBATHBLINH 3aTPOHYTOMY 3[€Ch BOIPOCY CIie-
nuanbHyio crateio (1959), ucxomur B CBOMX pacCyXIeHHAX H3 I10-

7 3axaz Ne 584 ’ 97



noxerust B. M. BepHaickoro o HOCTOSIHCTBE COCTaBa OKeaHHYECKO
BOJBl Ha IPOTSKEHHH TeOJOTHYECKOH HCTOPHH. B cOOTBETCTBHU
C 9THM IOJIOXEHHEM B JIPEBHHX COJIEPOJHBIX OacceHHax AOJIKHBI
OBbLJIH IPOMCXONHUTH BJIEHHS, aHAJOTHUHBIE COBDEMEHHBIM, T. €. MOP-
cKas BOJA, KOHUEHTDUPYACh H MeTaMOp(pHU3YACh, B KOHEUHOM cUeTe
npeobpasyercsl B XJOP-MarHHEBBIH PACCOJ, a XJ0P-Ka/bLHeBbIil THII
He oOpasyercs. PopmupoBanue xe nocaennero, no A. E. Xonbkosy,
OCYILECTBJISIETCS B IIOJA3EMHBIX YCIOBUAX OJsarofapsi Aecynbgaru-
3alUH, KaTHOHHOMY OOMeHY H JoJoMHTOOGpasoBanuio. C Hamel
TOYKM 3DEHHs NepeyHcAeHHBIMH (DagTopaMu HeJb3s OGBSICHHTL Tre-
HE3HC KOHIIEHTPDHDOBAHHBIX pPacco/oB XJOP-KaJbIHEBOI'O THIIA,
B KOTOPBIX Ha A0/ XJOPHIOB KaJblHsa HEPEAKO TIPHXOAUTCS GoJjee
50%. Hamu coobpaxKeHHs 0 3HaUeHHH KaTHOHHOTO ob6MeHa B (op-
MHPOBAHHHM COCTaBd NMOJL3E€MHBEIX BOJA M3J0XKeHbl B raase VI. UTobh
ONpPEeJeNHTh IIPHMEPHYI0 DOJb AOJOMHUTOOOpPa30BaHHUS B METaMop-
¢usanuy BOABI, PACCMOTPHM CJIELYIOMLYIO CTafHi0 [peBparieHust
ocajika B NOPOAY, a HMEHHO CTaJUI0 KaTareHesa.

Ilox TepMHHOM KaTareHes MHOTHMH JIUTOJOTAMH IIOHHMAETCS
«KOMIJIEKC XMMHYECKHX, MHUHEPAJOTHUECKHX U (DH3HYECKHX NpPeos-
pasoBaHui c()OPMUPOBAHHOH 0CALOYHOHA MOPOABI NOJ BO3AelcTBHEM
nonsemubx Boa» (I. M. Teomoposmu, 1958, crp. 21). Munepado-
o6pasoBaHne B CTajlul KatareHesa OyAeT Pe3KO OTJHYHEIM OT IIpe-
ABIAYLIE CTajud, Xapakrepusyiomehcs nHan6oJbIlell akKTHBHOCTLIO
reoXUMUYECKUX MPOIECCOB.

PaccmarprBaemblil mpoliece ABJsSeTCs IBYCTOPOHHUM, IOCKOJIBKY
B XOJle ero MMeEeT MeCTO KartareHes 0CaJOuyHOH HOpPOJBI, ¢ OXHOH
CTOPOHBEI, U CONOYTCTBYIOILHE €My H3MEHEHHS COCTaBa II0J3€MHBIX
BOJL— Cc Apyroi. 3HaueHHe KaTareHésa B' MeTaMOpP(H3alHU BOJBI
OOCBIYHO TOKAa3bIBAETCH Ha TpHUMepe AOJOMHTH3AIHH H3BECTHSKOB
HOJ BJHMSHHEM XJOpPHUAOB Maruust, llpeamosaraercsi, yro noxo0HOE

.B3aumMoOjelicTBue coBepliaeTcsd no peakunusm laéianurepa u Mapu-

HbSIKA, B pe3yJbTaTe Uero Hapsiay ¢ o6pasoBaHueM LOJOMHTOB BMe-

- CTO XJIODHAOB MAarHus B PacTBOpPE NOABJAAIOTCA XJODHIBL KaJabIIHA.

Eme B 1917 r. teyennem ynomsanyteix peaxuuit H. C. KypHakos
OOBSCHAT NPOHCXOKJEHHE TIHAPOXHMHYECKHX THIOB IPHMOPCKHX
CcONAHBIX 03ep. Kpurhyeckuil pasGop STHX NMpeJCcTaB/IEHHI H3/0KeH
B rsiaBe 1. B pasnbHefliiem npoueccaMu JOJTOMUTH3AIMHE, CO CCBHIIKOM
na uccaexosanust ‘H. C. KypnakoBa, craiu 00bsICHATH IPOHCXOXK-
JIeHHE XJIOP-KaJbIHEBBIX KOHTHHEHTAJbHEIX 03D H IIOJ3EMHBIX pac-
COJIOB XJIOp-KaJjbllueBoro tuma. Hanpumep, ob6pasoBaHHe XuMHUe-
cxoro cocraBa Bon Mamecrnl, cornacwo B, Il Iumoxkuny (1926),
IpeAcTaB/IsAeTCs KaK pesynbTaT B3auMojelicTsus Bojx Heproro mops
¢ nsBectHsikamu. M. M. T'y6gkun (1937, ctp. 134) nonmyckan Bosz-
MOXKHBIM OOBSICHSATH NPOUCXOXKAEHHE HecstIHbe BOJX «/IONOMHTH3-
ey MOPCKOH BOLEL.

B. U. I'ypesuu (1960) orBOomuT Kartaresesy B COOTBETCTBYIO-
KX YCJOBHAX BEAYILYIO POJb B (POPMUPOBAHUH cOCTaBa NOMA3EM-
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HBIX BOJ. 3HaueHue KartareHesa UM IIOKa3aHO Ha NpHUMeEpe J0J0-
MHTH3aluK u3BecTHAKOB.. B. M. I'ypeBnuem noctpoed rpaduk, u.i-

A . Ca"
JIIOCTPHPYIOLIHUH cHUXKeHUe KoaddunmneHta Mg~ [0 Mepe yMembie-

HHA Bo3pacta BoA. llpuumHy 3TOH 3aKOHOMEPHOCTH aBTOP ycMa- .
TpUBaeT B MeTaMOp®H3alHH BOJ|, 3AK/IIOUEHHBIX B IIOJBEDPIKEHHBIX
nonoMuTHsanuu H3BecTHsAKaX. llocsienHsisi XKe ocyllecTBjsercs no
peakuuu Mapunbaka. Kak nmumer aBTop, sTa peakilis MOXKET AaTh
onpepeneHubiil 3Q(PeKT Nmpu YCIOBHH ee MJHTENbHOTO TeYeHHS H
MHOFOKDaTHOCTH BojooOMeHa. Cle0BaTeNbHO, B PE3YJ/bTATE J0JO0-
mutusdnun poja tuna Illa, k KoTopoMy OTHOCHTCS MOpCKasi Boja,
meramopdusyerca B tun I1116. Uem nauresnnpHee mporekaer peakius,
TeM BhIe CTeNeHb NOJOMHTH3anHM ¥ OOJbllee KOJHYECTBG KaJb-
nMs MEePeXORUT U3 TBEPAOH (assl B KHUAKYIO. DTHM OGCTOSTENbCTBOM

aBToOp o0'bsICHSIET BHICOKHE 3HAYEHUS

Ca
Mg~ Y BOA ApeBHEro (mameo-

30#CKOro) BO3pacTa.

OTMmerTuM cHayaja YMUCTO JIOTHYECKOE NIPOTHBOPEUHE B PAaCCyK-
JenvsAx aBropa. JlonmyllleHHe 0 MHOTOKPATHOCTH BOJOOOMEHa IIPOTH-
BOPEUYUT ‘OCHOBHOMY IIOJIOXKEHHIO 3allHlllaeMO#l KOHIeNUuHd. Bonsl,
IOABep KeHHble 0OMEHY, He MOTYT IJIHTEIbHO NpebhBATh B HEADPAX
3eMJIHL. '

Jlro6oe oObsicHeHMe reHesnca cOCTaBa HPHPOJHBIX BOJ He0OXO-
JUMO YBA3LIBATH € TEOJOTHYeCKHMH JaHHBIMH. PaccmatpuBaeMasi
KOHIeNNuA HAXOXUTCS B TPOTHBOPEUHH ¢ TakoBBIMH. Ilo mHeHHIO
OOMBIIMHCTBA IEOJOTOB 3NUrE€HETHUECKHA JOJOMHT, 0GpasoBa-
BlIKHcS B cHOPMHPOBAHHEIX HOPOJAX NPH UHUPKYASIHEH PacTBOPOB,
UMeeT OrpaHHYEHHOEe . pacnpocTpaHeHHe. TakoH e TOYKH 3peHHs
OPUEPIKUBAIOTC KDPYIHBIE aBTOPHTEeTHl B OGJACTH JIHTOreHesa
(H. M. Crpaxos, I'. M. Teogoposuu).

I Y. TeomopoBuu (1960) yxasbiBaer, uro NOJOMHTH3AUHS 32a-
MellleHHusl B YCJAOBHAX NOA3EMHEBIX HJIACTOBBIX BOJ| MOMKET MPOHCXO-
JUTH TIPH COOTBETCTBYIOIIEM THIE M MHHEPAJH3ANHH HX WIAH HPU
noppimienHoM pCO; B Hux. Kpome TOro, ymoMsiHyTHI aBTOp AOJO-
MHUTH3aLHIO DUCYeT He TO peakuuun Mapuubsika, a 1[0 peakiuH
Fa#inunrepa mau no anagormuHoit peakuuun H. C. Kypuakosa
2Ca(HCO3)3+MgSO,=CaMg (HCO;) s+ CaS0O,+2C0O,+ HyO.

! ‘

OTciofa HanpamHBAaIOTCA ABA BBIBOAA: 1) NOJOMHTH3AUHA IOX
BO3JleliCTBHEM IOJ3eMHBIX BOJ HOCHT MeCTHBIH XapakTep U 5TOMY
ABJCHUIO He/b3sl HPHIABATH WIHDOKOTO 3HAueHHs, 2) B pesyjbrare
LOJOMHTH3AIHH YBOASTCH U3 PACTBOPA HOHBI MaTHHS, a BMECTO HHX
B BOAHYIO (asy MOCTYIAIOT UOHBl KaJbIHA M TIPH 3TOM XJOD-KaJb-
LueBbH THI He hopMEpyeTcd.

Cama mo ceGe peaxuusg Mapunbsika siBjaseTcs npobaeMaruue-
CKOH, Tax KaK HEeCMOTPS Ha IIOYTH CTOJIETHIOI JaBHOCTh OO CHX
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IOp He MMeeT YOBJETBOPHTENLHOTO SKCHEPHMEHTAJBHOrO O0GOCHO-
Banus. UtoObl n0KasaTh IpaBoMepHOCTb 3TOH peakumun B. M. Ty-
peBuu (1963) mpoH3BOAUT TepMOAMHAMHUECKHH Dacyer, B Pe3y./b-
TaTe KOTOPOTO IPHXOAMT K 3aKHIOUEHHIO, UTO IIPH CTaHIAPTHBIX
YCTOBUAX peakiHs TePMOAMHAMIYECKH BO3MOXKHA.

TlosBoMMM BHICKA3aTh CBOE MHEHHE IO TOBOAY 3THX pacUeToB.
B rabaunax repMopmHaMHuueckuX (DYHKIHH IIPUBOLSATCS 3IHAUEHHS
3062 po-u30TepMUYECKHX NIOTEHIMAJI0B, SHTPONUA U SHTAJNbIHI UH-
cThiX BelllecTB. [1poH3BOAS TepMOIMHAMHYECKHH pacueT peakIuy
Mapuneska, B. M. I'ypeBuu, ecrecTBeHHO, MOJIYAJMBO HpPERNOJA-
raeT, 4to He cOZepKallMil MarHusl KaJbLUHUT O] [eHCTBHEM pac-
tBopa MgCly ckaykoo6pasHo mpeBpallaercsi B- JIOJIOMHUT, B KOTO-
poM cootnomernne Ca-:Mg-=ll:1. Ha camom neje B IpHPOIHOM
KaJplUTe YacTh aToMoB Ca“ oOhUHO H30MOPGDHO 3aMelleHa IpY-
rHMH aTOMaMHy, B Y4CTHOCTH MarHusd, a B. L0JOMHTe dacTh Mg- 3a-
memeHa Ca- (4 LAPYTUMH aToMaMu), .T.e. 00e 3Tu TBepiable (asbl
ABJIsIIOTCS (paszaMu mepeMensoro coctaBa (A. I'. Berextun, 1960).
Hanpumep, B coBpeMeHHBIX MOPCKHX IOHHBIX OTJOXKEHHUAX Y IOXK-
HOro mnoOepeXbss ABCTPaJHH paCHpOCTPaHEH KaJbHUT COCTaBa
(Cagzz Mgpes) CO; u momomur cocraBa (Cagss Mgoa) COs (Skin-
ner, 1963). @OyHKIUM COCTOSHHMA TAKHX MHHEDPAJNOB CYIIeCTBEHHO
OTJIMYAIOTCS OT TAKOBBIX IS NOJYYEHHBIX B Ja00PATOPHH HHIUBH-
JyaJbHBIX BELIECTB.

Takum o6GpasoMm, NIONb30BaThCs TAOMHUHBLIMM BeEJHUMHAME Tep
MOJMHAMUUECKHX (GYHKIUHA MHIUBHAYaNBHBIX BEILIECTB [Js pacueTa
peasbHbIX CHCTEM, CTPOTO T'OBODS, HeMlb3sl, a €CJIH TaKHe Dacuerhl
POU3BOAATCA, TO K NOJYYEHHBIM De3yabTaTaM CHEAYET OTHOCHTBHCA
¢ OoJiplloit ocTOPOXKHOCTEIO. B ¢BASH ¢ 3THM KaxeTcs crpaHHOH
nopasuTesbHas CXOAHMOCTh TosydeHHbXx B. M. T'ypeuuem myrem
pacyera /s uIeasbHBIX YCJAOBUH BeIHYHHBI KOHCTAHThI PAaBHOBECHS

_ Ca®
peaknun MapuHbsiKa (r Mg") ¢ BeJHUHHAMHU 3TOro Ko3agpQuuuenra,

Habn0LaeMBIX V TJIYOHHHBIX PaccoJiOB.

Mexny TeM, ecild MPeanoJoRuTh, uto Kaablur cocrasa CaCOj;
npespamaercss B gojgomur cocraa CaMg(CO;)e ,r0 TpousseleH-
upit B. M. DI'ypeBuueM pacuer peakuuu MapuHbIKA H3JAHIIHE
VCJIOXKHEH W He BIIOJIHE ToueH. Vcrnosb3oBaHHASA UM JJIST pacueTa pas-
HoBecus BeqwunHa AH° golommuT=0556 KKaJ HeHajexHa B Tpe-
Thelt 3Hauarnledl nuppe (B COOTBETCTBUM C MpaBHIaMK OKPYIJIEHHS).
Bei3piBaeT COMHEHHe TaKKe NPHHSTOE 3HAUEeHHe SHTPOIHH [0J0-
mura. OHO, 10 Bcell BEPOATHOCTH, MO0 aGcomoTHOH Benuuune Gosblie
Ha 6—8 SHTPONUNHBIX eHHHUI] TOTO 3HAYEHUA, H3 KOTOPOTO HCXOJHUJ
B. Y. I'ypesuy.

Pacuer paccmaTpuBaeMoOro paBHOBECHS MOXKHO IIPOH3BECTH TOY-
Hee J SHAUMTENBHO TIPOILE, €C/AH BOCIOJNb30BATbCA HOBHIM, GoJee
HajiexKHbIM 3HauenneM AF°, malinennnim I'appesncom u Ap. (1960)
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B 3ToM cayyae HETOYHOCTH IOJNYUEHHOTo 3HaueHHs AF° He NpeBHl-
mraet 0,2 xkaj. PaccMOoTpuM paBHOBECHYIO CHCTEMY:
2CaCOz + Mg"™ = CaMg (COy), + Ca™. - )
MamenenneM cBoGoxHO# sHeprun auumoHoB— Cl” u SO, ecau
B pe3yJbTaTe DeakKUHH OHH He BXOAAT B COCTaB 00pasywoliuxcs
tBepAbIX (a3, MoxHO nupene6peur. ITocKOIBKY paBHOBeCHBIH pac-
tBOop Hacwhilen orHocutespHo CaCO; u Mg Ca(COs)e, T0 npu TEM-
neparype 25°C Oynyr YIOBJIETBOPATHCA CJEAYIOUIME DaBEHCTBA
(C. C. 3aBonnos, 1962, T'appenc, 1960)

Liaco, = Qgpller = 3,84 - 1079, @)
Leastg (cons = Gca-Oug- @2 =468 - 1072, 3)
TaK KAk BeJHYHHA Qc,. B YypaBHeHuu (2) TOXIECTBEHHA d,.
B ypaBuenuu (3), a aCO; . o aco; o TO
cico, __ Gtto,  _ foe _ (3841070 oo
l‘::aMg(Coa)z aCa..aMg..aéos amg- 468-1000 .

Bauskuit pe3yabrar moJyduM, ecaM IIPOH3BEAEM pacuer 1o ApY-
romy crnocoby. Coraacuo ceonke B. Jlarumepa (1954)

AF (o, = — 269780 xan., AF(, = —132180 xar wu

AF .= — 108990 xanr., AFg, . coy,= — 920000 (o 'appe.cy).

Ilpu pacueTe MOMXKHO MOJb30BATHCS CTAHAAPTHBIMH 3HaYeHHAMHU
n306apo-u3oTepMHUecKuX moteHnuan o8 Ca- u Mg, IOCKOMBKY IIpH
nepexojfie OT CTaHAAPTHOrO COCTOSIHHSI K paccMartpuBaeMoMy AF°
CXOJHBIX COeWHEHHH B NepBOM NPUOJMKEHHUH H3MEHSIOTCS Ha OJH-
nakosble Bequunnel (M. X. Kapanerbann, 1953).

AF° peaxmyn (1) paBHo — 520 000+ (—132 180) — 2(—269 780) —

—(—108990) =— 3630 (xam). Otciona lgh —avts==2,66 u k =
— e 460
mMg.. :

Ananorpunbie pe3ynbTATH MOJYYHM H B cJaydae, eCJAu TPOU3Be-
IeM pacuer peakuuu MapuHbsika B TOM BHJE, KaK OHa 3allucaHa
B. U. I'ypepuuem: 2CaCO3+MgCl; - ag— CaMg(COs3) 2+ CaCl, - ag.
AF° peakiun paBHO — 520,00 — 194,88 +2 - 269,78 4-171,69 =
=-—3,63 KkaJ, T.e. noayuuau Benuuuny AF°, coBmagaromyio c Be-
anuvno#l AF° B peakuuu (1).

Kak u cienosalio 0XHAATb, Mbl NONYYUIH BEJHYHHY KOHCTAHTHI
paBhopecusi (320—460), KopeHHBIM 06pasoM OTJHYAIOULYIOCA OT
poiuncaenton B. M. I'ypesuuem (<5,25), T.e. HH o Kakoi «Oum-

Ca
30CTH pacueTHHIX M (aKTUYeCKHX AaHHBIX BEJHUYHH rN‘Tg‘T‘ IJid MeTa-
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' 2Ca (HCO,), - MgSO, = CaMg (CO,), -+ CaSO, - 2H,0 + 2CO, ;.

MOD(®H30BAHHBIX XJOPHAHBIX paccoaoB 6Goabmux raybun» (1963,
cTp. 155) He MoxeT ObITh W peun. IlonoOHBle pacueThl, HCXOASHIHE
43 HJealH3HPOBAHHBIX YCJAOBHH, HOCAT popmanbHLIf xapakrep. Pe-
IeHHe BOIpoca ynHpaeTcs B KCIEPUMEHTAJNBHYIO IPOBEPKY peak-
nun Mapuebska., Heo6xonuMo BBISICHHThL, MOXKET JHM 3Ta peakiis
peajusOBaTbCsl B NPHPOAHBIX YCJIOBHSIX, KAKOBa €€ CKOPOCTh H B
kaxo#l Mepe oHa saBasercs 53Q¢exTHBHOA B Tpouecce AOJOMUTH3A-
LMK U3BECTHSKOB.

B macrosimeé Bpemst B 06JacTH THEPOXUMUH [OOYJISPHOCTHIG
[OJb3yeTcA aHaJoOTHYHAas peakuus KypHakosd

2Ca (HCO,), -+ MgCl, = CaMg (CO,), -~ CaCl, -+ 2C0, - H,0.

- Bo mHorux pa6otax HaHHaf peakius (UrypHUpyeT mHoj HasBa-
unem peaknnu Mapuspsika (H. M. CrpaxoB). Ona uacto npusJie-
Kaercsl /s OOBSCHEHWS NPOUCXOXKAEHUS XJIOPUIHBIX KaJbIHEBhIX
paccosoB. llpuBenenHas peaklHs 3IKCIEPHMeHTANbLHO H3yyasiach
. K. IMeapwem u M. I'. Baasmro (1953). CornacHo 3THM HCC/IeL0-
BAHHUAM PEAKINd B PACTBOPE NPOTEKAET CTOAb MEAJIEHHO, YTO HOYTH
BEChb BHOCHMBIH B cucreMy OHMkapOOHAT Ka/abHHs YCHOEBAaET pPasJio-
sxurbests mo cxeme: Ca(HCO;)s->CaCO3+H,0+4CO,. Ocanox mo-
CTOSIHHBIX TBepPJBIX (pa3 MO3TOMY COCTOUT H3 KaJbUuuta ¢ HebOoJb-

" wo# npumMechio (He Oonee 1—2%) momomura. [TocKoabKy peakius

KypuakoBa sBasgercs o6paTUMOH, TO TIIOCTOSIHHOE HakKoIJeHHe
B PACTBOPEe HOHOB KaJbIus OYAET TOPMOSHTH I0JOMUTOOGpascBa-
uue. ABTOpB He ykasbiBaioT, npu Kakux pCO; cTaBUiHCH IKCIEPH-
MEHTE], XOTS OTMEUaIoT, YTO YCKOPEHWIO 3TOH peakluu criocoGCTBYyeT
moBBIIeHHOE conepxEanue B cpene COq. PesynbraTel YyKA3aHHBIX HC-
clelOBaHUH He NAlOT YBEPEHHOCTH B TOM, YTO B HPHPONHBIX YCJIO-
BHSAX peaKuusi KypHaxoBa Hrpaer CyILECTBEHHYIO POJbL B Ipoliecce
($hOpMUPOBAHUA NPHUPOAHBIX BOJ.

B cyabthartHOl cucreMe, O AaHHBIM YIOMSAHYTBEIX aBTOPOB, Ha-
pagy ¢ ocHOBHOH peakunet wmeramopdusanun Ca(HCO;)q.+
+MgS0, = CaSO,+Mg(HCO3)s B AOBOMLHO MHPOKOM AHMANa30He
COCTABOB MOXKET OHOBPEMEHHO NPOTeKaTb ¥ Peakius J0JIOMHTOOG-
pasoBaHUs

¥ —

D10 mecTh peakuua 'adgunrepa. '

B npupoaHblX yCJIOBUAX IIpOTeKaeT M APYIOH IIPOIecC, HPOTHBO-
MOJIOKHBIE XapaKTepH3yeMOMY, — JELOJOMUTH3ANHUA (PaA3HLOJOMUYH-
BaHWE), T.e. H3MeHEHHe NOJOMHTOB, BeAylllee XK YaCTHUHOMY MK
[IOJHOMY 3aMelieHHI0 MarHus KaJbLHeM.

Ipu BosaelicTBUK cy/Ib(daTHO-KabIHEeBLIX BOJL HA NOJOMUT HMEeT
MECTO peakuus '

CaCOQ, - MgCO, +- CaSO, (Bona) = 2CaCO; 4 MgSO, (Bosa).

Kax BufHO U3 peakuyy, B pesyjbTarte AeJOCAOMUTH3AUUN CYJb-
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thaTHO-KasblIMeBas Boja MeTaMOpP(pH3yeTca B CyJab(paTHO-MarHHEBYIO.
IlpuBenennas peaxmnus, mo O. K. fzarseBoit (1955), Moxer npore-
xath npu HU3KHX pCO,. IlocKombKy accolinanys JOJOMHUTOB C THICOM
BCTpeuaeTcs JLOBOJBHO YacTo, 3TO SABJIEHHE, CONPOBOXKAaeMoe obora-
LleHHeM MOJ3eMHLIX BOJ, HOHAMM MAaTHHs, PacHPOCTPAHEHO B IIpU-
poze. ITo JI. B. IlycroBasoBy (1956), onHOBpeMeHHOe BXOXKJAEHHE
B COCTaB IOPOJH cyJb{ara KanbliHa U L0JOMHTE HEH3OEKHO [PUBO-
outT B OyaymeM K O0pasoBAaHHIO BTOPHUHOrO KaJblHTa, a cyabdar
MarHusi, KaK BecbMa -PACTBOPHUMOE COENMHEHME, IPH 3TOM BHIMbI-
BAeTCs H3 0CATOYHOH IOPOABI.

Takum o6pasom, mnpepjoxennas [afinunrepom B 50-x romax
TIPOHLJIOrO CTOJIETHA pearuus IJsl obbSICHEHHS IeHes3uca JLOJOMHTOB
aBjsiercs 00paTHMO:

CaCO, + MgSO, = MgCO, - CaCO, - CaSO, .

Hanpasiaenue ee perynupyercsa Koumnenrpamnueit CaSO, wuam -
MgSO;, B BOZE.

Kpome Toro, Kaxk cjaexyer u3 H3JOMXKEHHOrO, HalpaBJeHHe peak-
uun 3aBucut ot Benuyunbl pCO,. IIpu BBHICOKMX 3HAUEHHSIX MOCHEN-
Hell TeueHHe peakIWH HanpaBJeHO BIPABO, a IPH HU3KUX — B JIEBYIO
cropony. Kakoe ke HampaBieHHe SIBJSETCS peob/alaloliuyM Ha
COBpPEeMeHHOM 3Tame pasBUTHS 3eMHOU xophl? Ha Hain Barasan, npe-
ofsamaer Npolece pasAoJOMHUMBAHUS. JTO CBS3AHO, ¢ OJHOH CTO-
pOHBI, ¢ GoJiee yacTOH BCTPEUAEMOCTBIO B NPHPOAHBIX BOJAX acCcCo-
IHalnuu HoHa cyabdatsoro ¢ wonoM kauaenusa (CaSO,), uem ¢ HoHOM
marausg (MgSOy), u, ¢ apyro# CTOPOHEI, ¢ HUSKHM pC02 B COBpe-
"MeHHOH aTMmocdepe. -

C ruIpoOXHMHUYECKOH TOUKK 3DPEHHSs HPEILCTaBJIH}OT HHTEpec SIB-
JICHMSI MeTacoMaro3a, CBsi3aHHBlE ¢ 006pasoBaH#eM THAPOCIIOL,
MOHTMODHJIJIOHHTA, DJAYKOHHTA, OefifieNaura U JAPYrHX MUHEpaJoB. .
Ilpu 3TOM HEKOTOPBle KATHOHBI PACTBOPOB, BXOJs B pelleTKy obpa-
3yWLEXCT MHHEPaJsoB, HeoGpaTHMO MMM NOLJOIIAIOTCHA, UTO OTrpa-
HHYHBaeT HX MUTPAIMOHHYIO CIIOCOGHOCTE B IOI3EMHBIX BOAAX CTPa-
THC(epEl ¥ KOpbl BHIBETPUBAHUs. 3HAYUTEJABHO MEHBLIAS PaCIpo-
CTPaHEHHOCTb CpelM TOA3E€MHBIX -BOJ MarHUeBHIX W KaJHeBHIX
Pa3sHOBHAHOCTEH IO CPABHEHHIO ¢ KaJbIHEBLIMH W HAaTPHEBBIMH, BO3-
MOXHO, B HEKOTODOH cTelmeHH OOBSICHSETCS OTMEUEHHOH INPUUHMHOHN.

IleonuTsl, HepacTBOPHUMEE B BOJE, CIIOCOGHBI, B3aHMOAEHCTBYS
¢ pacrBopaMu coJiefl, 06MeHHBATHCA ¢ HHMH CBOMMH KaTHOHAMHU.
Eciu muHepasn aHaJbUUM, NIPHHAJEXKAIMUH K TpYyIIe IHEOJUTOB,
IOJBEPrHYTh B3aUMOJEHCTBHIO ¢ XJOPHUCTHIM KajueM, GHIAbTPYS €ro
pacTBOp uepes MOPOLIOK aHajblliMa, TO B (uabTpaTe Mbl OGHaApY-
JKHM TIPHCYTCTBHE XJopHcroro Hatpus. MoHml xganusi B pacreope
Halesa0 3aMeHArT co00f HOHBI HaTpHs B MuHepaje. Xapakrep pe-
aKuuu BHAEH H3 caenyouero pasenctsa (B. A. Cysmm, 1935,
ctp. 73): ’

Na,Al,Si4O4y - 2H,0 + 2KCl = K,ALSi,0, - nHy0 -+ 2NaC1
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ABanoruyHBI#l mpolecc MPOUCXOAUT HPH (GUABTPALMH KaJbllHe-
BBIX BOJ Yepe3 rJIayKOHUTOBBIE IECKH, NPH 3TOM BO3HHKAIOT BOJBL
tana I »

Hekoropele 3/ieKTPOIMTHL MOIYT pasfjararth CHJIMKATH, YTO CO-
TPOBOKIAeTCsl 00pa30BaHWEM HOBLIX MHHEPAJOB U CONYICTBYIO-
IHMY H3MEHEHHSMM B HOHHOM cocTaBe Bojabl. Hanpumep, Xaopuab:
MarHisi OKashlBalOT paaJiaraiolliee BJAHSHIE HA CUJAHKAT KaJAbUHS H
cunukar sakucHoro xenesa (K. Kednbrax, 1935, crp. 47).

M. C. KaBees (1955) oGpaGaTelBaj CHIBHO MHHEPAJH3OBAHHOR
H1eJIOYHOM XJIOPHAHO-HATPUEBON BOJAOHA apTHJJUTHL M IVIMHBL, COAEp-
JKallle 3akKdcHOoe xKeae30. Bo Bcex mnpousBeleHHBIX MM OINBITaX
NpoHuCXoAnI0 cHuKeHue pH pacTBopa, uro cBfizaHo ¢ yBeJMUYeHHEM
B COCTaBe BOJbI KOJHMUECTBA JKeje3a, BBITECHEHHOTO H3 II0pPOJBL
pacTBOpaMH XJOPHCTOTO HaTpus. PeaynbTataMi cBOMX ONBITOB aB-
TOp 0ObsicHAEeT KHCAYIO peakuuio (pH B ocHoBHOM 5—6) momseMHbLIX
BOJ NpPOAYKTHBHOH Tomu peBoHa Tarapckoit ACCP u npucyrcrsue
B HHX 3aKHCHOTO XKeJjeda U APYrHX KOMIIOHeHTOB. B paccmarpuBae-
MOM <Cjlyyae BOJIOBMeNIAloIUas ToJIIa XapaKTepH3yeTcs cpaBHU-
TEJBHO BBICOKUM COAEpIKAaHHEM XKejesa. ‘

Tyncon u Tanbadepro (1925) mosaranu, 4TO BOIBI XJ0P-Kajb- .
L[}IeBOTO THMA B HEKOTOPHIX He(DTSHBIX MECTOPOXKIeHHAX B Kaan-
¢dopHur o6pa3oBanuch UMEHHO B pe3y/abTaTe OOMEHA OCHOBAHHUSMU
MeXK/JY PacTBOPAMH H HEKOTODBIMH CHJIHKATAMH IOPOJ MO PeaKI(HH,
oTBeyamoniefl pereHepalHu TNepMYTHTa, IPUMEHSEMOTo AJs CMsrye-
HUS JKECTKUX BOL:

CaAl,Si,05 + 2NaCl = Na,AL,Si,Og + CaCl, .

Onnako 0oJiee OCHOBaHMH JONYCKaTh, UTO MPHUBENEHHAST Peaklts
OyaeT mpoTeKkaTh CipaBa HajeBo. M3 Bcex cosell KpeMHHEBOH KHC-
JOTH HauboJiblliag PACTBOPHMOCTb y CHJHKaTa Hatpud. Kax wus-
BECTHO, NP A00aBJeHHH K PACTBOPY CHJAMKATA HATPUS (<KHAKOE
CTEKJIO») XJOPHCTOrO KaJbLUsl MPOUCXOJUT OTBepIeBaHUe pacTBOpa.
Ha stom ocHoBama cujaukaruzamnus neckoB. Peaxuusi Bsaumopeiicr-
Bust pacreopa CaCly ¢ XuAKuM crek/JOM Hu3obpaxkaercs Tak
(B. A. Ipuxnouckuit, 1955, crp. 393):

Na,O - nSiO, -+ CaCl, 4 mH,0 =
== nSi04(m — 1) H,O -+ Ca(OH), -|- 2NaCl.
¢

C. A. Hypoe (1960) nosiBneHme XJOpUAOB KAaJbIHs, MarHHud,
HATpHs B HPHPOJHBIX BOJAX CBA3BIBAET ¢ JeHCTBHEM COJSTHON KHC-
JIOTBl H& CHJIMKATB! 3€MHOH KOpPBL DTOT NPOLECC, IO aBTOPY, B Ha-
crosilliee BpeMsi COBEpIIAETCS B KpaliHe HHYTOXKHBIX pasMmepax, HO
B MOKeMOpHM OH NMPOHUCXOLMJ B TPAaHJHO3HBHIX Macluitalax, ImpuueM
0co6yI0 pOJIL B HAKOTJIEHUH XJOPUAOB B MHPOBOM OKeaHe CHIIpaNR
IIHPOKO PACIpPOCTPaHEHHBE MECTOPOXKAEHHH NOKeMOPHHCKHX KeJe-
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3ucThiX KBapuutoB. OKucieHHe 3aKHCHBIX COeJHMHEHHH »Keje3a H
THAPOJHS COJiell TPeXBaJeHTHOTO XeJje3a CONPOBOXKAETCs NPOLyIH-
popanueM coasiHo#l kucjornl. C. A. JlypoB npenioxMj THIOTE3Y
reHe3uca XJIOPHLHBIX BOJ BCJAEACTBHE NeHCTBUSI PACTBOPOB XJOPH-
noB xenesa Ha cunuxare FeCly4NagSiO;— FeSiOp+2NaCl. Tlpu
B3aUMOJEHCTBUH € CHAHKATAMH KaJbIHs WJIH MAaruus BOXB 06oTa-
UIAIOTCH COOTBETCTBEHHO XJIODMAAMH KaJbiust uin maraua. Kucnas
. peaxiis, 3HauuTeNbHas KOHIEHTPAINs XJOPUI0B KaJabIlis ¥ HeOGH -
yaliHoe coJeplKaHHe Keje3a B HEKOTOPBHIX APEeBHHX TYOHHHHIX BO-
nax Kag 6yaTo coraacyercs ¢ npengioxenno# rumoresoin, C. A. dy-
DPOB IpHIAeT CBOEH THNOTe3e IIHPOKOe B3HAYEHHE, YTO, KOHEUHO,
HepepHo. OTMeueHHBIH aBTOPOM HPOLECC, I0-BHAUMOMY, B COOTBETCT-
BYIOIHX KOHKPETHBIX YCAOBHAX MOMKET UMETh MECTO H 3TOT IIPOLEece
MOXKHO DaccMaTpHBaTh KaK OAMH M3 MHOTOYHCJIEHHBIX BO3MOKHBIX
HUCTOUYHHKOB IIONOJHEeHUsT MHDPOBOTO OoKeaHa XJOPHIAMH,

Mo mammmim B. . Horaposa (1955), 8 mogseMuHX BOZax KpH-
BOPOKCKOTO DacceliHa cofep:KaHHe HOHOB XJ0pa ¢ IVIYOHHOM pesko
yBejuuuBaercsd. B HHXHeH 3acTOHHOH 3OHe 3aJjeraloT THIHYHBIE
XJIODHAHbIE PACCOJE], KOTOPEE MeHETHYECKH He CBS3aHBI ¢ COJIEHOC-
HBIMH OTJOKeHHSIMU. XJOPHIHbE BONH OOHAPYXEHBI TAKKE B Tpe-
II¥HaX U3BepXKeHHHX nopoj Canpp6afickoro KeaesopyaHoOro MeCTo-
poxnenusi (Kasaxcran). Opgnako ¢ nozuuuu C. A, Jlyposa TpynHo
O0BSACHHTE BRICOKYIO MUHEPAJHU3AIHIO XJTOPHAHLIX BOJ, 3a/leTalOILHX
B XKEJNE3HCTHX KBapuuTax.

Hns mo nyru C. A. IypoBa, MOXKHO OBLIO OBl NPEAJOXKHTE PAX
THIIOTETUYECKUX CXEeM IIPOHUCXOXKAEHHS XJIOPHUIHO-KaJIbIUEBHIX BOJX.
Tlocnennue MOTJIH BOSHHKHYTh, CKaXkeM, B npouecce bOpMUPOBAHHUS
seMHOH KOpBl mHpH B3auMojeHcTBHM Kapbumos c Boxoii. Emle
JI. V1. Menzeneep 3TUM B3auMOJeAcTBHeM OODBSCHHMJ HeOpraHUye-
CKOe TpOMCXOXKAeHHe yraesojgoponos (uedprtu). A. H. Onapwms
(1958) paccmaTpuBaer AaHHBIE Nporecc Kak BO3MOXKHBI cHocO0
BO3HHKHOBEHHS YIJIEBOJOPOJNOB Ha 3emJje aBHOreHHBIM IIyTEM.

BsaumoneficTBie KapOHUA0B ¢ BOIOH MOXHO TPeNCTABUTE B BUAE

- glleyIomel cXeMBbl:
C,Ca + 2H,0 — C,H, + Ca (OH),,.
QHCI + Ca (OH)r_) - CaC]2 —}— HQO .

[logo6Horo poma peaknUsiMU HeJab3ss OOBACHUTH HH PErMOHAb-
HOTO paCHpOCTPAHEHHS XJOP-KaJbIMeBHX PaccoNioB, HY WX OTPOM-
HBIX CKOIVIEHHH B OTHEJBHBIX yUacTKaX 3eMHOH KOpHI.

VlnrencuBHOe BbIIeNeHHE MHHEDaJOB MMEET MECTO IPH CMeHe
TEOXUMHUECKOH 00CTAHOBKH WM FHAPOXHMHUECKOro pexuma. B co-
OTBETCTBHH C COCTaBOM ra3oB, 3aKJIUYEHHBLIX B INOA3€EMHBIX BOIAX,
BBLIENSIOTCA TPH NPUPOJAHBIX OOCTAHOBKY: OKHUCAUTEJIHHAS, BOCCTA-
HOBHTeJIbHAST U Meramopduueckas (A. M. Opuunnnkos, 1958). dasa
BOJ| mepBoil 06CTaHOBKH XapaKTePHbl a30T, KHCJAODPOJ, NJIsi BTOPOH —
CepOBOAOPOJ, MeraH, B MeHbIIed Mepe— a3oT H YIJEKHCJIOTa H,
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HaKOHeIl, AJs TpeTbed — NOMUHHDPYIOLIHM TIas3oM SBJSeTCs yrje-
KucJora. '

B- 3one conpsenus ABYX TeOXUMHUECKUX 00CTaHOBOK — OKHC-
JUTENBHOI ¥ BOCCTAHOBHUTENBHOH — OCYLIECTBISIOTCS HU3MeHEHHST
B COCTaBe BOA. Boabl 30HBI OKHCAeHUsi, oboramleHHbie TEMH WK
HHBIMH 3/JeMeHTaMH, [oNafas B BOCCTAHOBUTENBHYIO Cpeiy, oca-
JKAAIOT ONpeflesieHHble PYAHble KOHUEHTpPauuu (cyabduabl Kejesa,
Maprasnua, Mean u Ap.). Hanpumep, BOCXOASAIINE XKeAe3UCTHIE yrijie-
KHCJBble TepMEI, BCTPeuas Ha NYTH CBOEro mogbeMa CepOBOAOPOIHBIE
BOJBI, MOTYT 00pa3oBaTb Te HJIU HHBIE CYAbQHAB KHJIBHOTO THIA.
CirenoBaTe/bHO, BOJBl He TOJBKO PACTBOPSIOT M pPacCeUBAalOT MHUHE-
paJbHOe BELIEeCTBO, HO B ONpPeNe/]eHHBIX YCJIOBHAX fABJSIOTCS BaiK-
HBIM (aKTOPOM ero aKKyMyJIalun

CwMmemenye BoJ, HeCyIUMX IOBBILIEHHYIO KOHIEHTPALHIO MOJHG-
NeHa uUAHM (PTopa, ¢ KaJbIHEBLIMU BOJAAMH IPHBOJUT K OCAXKIEHHIO:
ITHX MHUKDPO3JeMeHTOoB ¢ oOpasoBanmem nosemiuta (CaMoO,) u
tdmoopura (CaFy).

B npouecce MOXHATHS BOJ, HACHILICHHEIX HEKOTOPHIMY KOMIO-
HeHTaMH Ra TJybuHe, OyaeT NPOUCXOAUTH BBIMAJEHUHE COJeHd U3
pacTBOpa H, CJel0BaTeJbHO, YMeHblIleHne MUHepanuzauuu, Opuako
B LAHHOM c/aydyae GoJiplllee BIHSIHHEe HA MeTaMOP(hU3AIHIO COCTaB&
[OJA3EMHBIX BOJ OKasbIBAeT YMEHbLIIeHHe DACTBOPDUMOCTH HE BCJEH-
cTBUE NAafeHWUd AABJEHHS, a BCJAEACTBHE NPOHCXOJALIEr0 HPH 3TOM
BBIIENeHUs rasdos. Ilpu morepe Bomo#i gByokucH yraepofa (COg)
IeJBIH psf MHUHEPAJsioB, 3JEMEHTh KOTOPEIX paHee YAepPKHBAJNHCH
B pactBope, HauyHeT oTnararbes. OOBUHO IPH 3TOM B GOJBIIHX KOJU-
yecTBaX BHIIALAOT U3 PAcTBOPA YIVICKHC/ABle H KDeMHEKHCJBIE
coJIH. S

Busoan: 1. Tunporessoe MunepasoofpasoBanye, COIPOBOXK-
naeMoe MertaMop(usandedl XHMHUYECKOTG COCTABA COMYTCTBYIOUIHX.
eMy BOJ, UPOUCXOAUT B pe3yapTaTe HCMAPeHMst, CMeIleHHs BOJ,
B3aHMOAEHCTBUA BOLBEI C MOPOKAMH, CMeHBEl reOXuMHUeckux obcra-
HOBOK, H3MeHEHHS TEePMOJHHAMHUECKHX YCJIOBHH, BBHIIENEHHS Tas30B
M APYTUX IPUYMH.

2. Mopckae ‘BoJABl NPH HcnapeHHWu, KOHIEHTPHUPYSACh M BBIASJAAT
MHUHepaNbl, MeTaMOp(H3YIOTC B XJODHAHBlE MarHHeBble PaccOJHL
KoHTUHEeHTa/JbHBIE MOBEPXHOCTHBIE BONBl TIPH KOHIEHTPHUPOBAHUH,
B 3aBHCHMOCTH OT HCXOJHOTO COCTaBa, NE€peXHBAIOT Pa3HOOBpa3HbIe
cTajgud MeraMopghH3aluHd, HO B KOHEYHOM CUere yallie BCEro TpaHc-
hOpMHUPYIOTCS B XJOPUAHBlE MarHueBO-HaTPHeBble PacCOJIbl.

3. B rpyHTOBBIX BOJaX apHUHOIN 30HE], NOABEPIKEHHBIX HCMApe-

ﬁ~HHK) MuHepanioofpasoBasue ABASETCA OAHUM U3 BeAYWHX PaKTOPOB:

H
i

|3

“JIpaBJeH:

MeTaMop®HsauHH uX cocraBa. Xapakrep MeTaMOP(H3ALUH B KaXK-
noM pafioHe uMeeT cBOM ocofeHHOCTH, B 0flieM ke mponecc Ha-

HCO, — SO}, — CI'.
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4, B pesyabrate IHareHesa B JOHHBIX Ocaikax MOpeH ¢opuu-
PYIOTCS BOABI ¢ Pa3HBIM COCTABOM. BrijesistoTcs ABa THIIA MODCKHX
wioBbix Boa: I u I1I6.

5. B pesysabrate KartaredHesa npu aosoMutndauuu tun 1116, mo-
BUAMMOMY, He oOpasyercs. B mpouecce nefonoMUTH3ALNHK CY/ibdaT-
HBle KaJbHHeBBbie BOABI MOTYT MeTaMopcpnaoBaTbcsx B CcyabdarHble
MarHueBble.

6. B some conpsiXeHHS JABYX TeOXMMHYeCKMX OOCTAHOBOK —
OKMCIUTEBLHON U BOCCTAHOBUTENBHON — NPOUCXOIUT OCaKAeHHe MH-
HepaJiOB ¥ COOTBETCTBYIOLHE M3MEHEHHS COCTaBa ¥ MHHepaH3aniy
IIOO3€MHDBIX BOJI. CMemeHue BOJ, ColepxKalux COJU-aHTArOHKCTHI,
CONPOBOXKIAETCS HHTEHCHBHEIM MHHEpPa/s006pa3OBaHUEM.

7. Kom06uHanuy KOMIIOHEHTOB B LHPKYJUPYIOLIHX 110 TOPHBIM
OpPOJAaM pacTBOpaxX MEHSIIOTCS Of 30HEl K 30HEe B 3aBUCHUMOCTH OT
TEMIEPATYPhl U NaBJeHHSI HJIU 10 060oUM mapamerpam BMecre. O co-
CTaBe JIBHXKYILHXCS BOI MOXKHO CYIATH nO HOBOOGDA30BaHHAM
MHHEDPAJIOB U 110 XapaKTepy u3MeHeHHs IOPOJ.

8. V3yueHne accOMMAnHH THAPOTEHHBIX MHHEPEJOB I[03BOJHT
HUCCAeN0BaTe/N0 ' BOCCTAHOBHTL COCTaB IIPEXKHHX BOJ H HaMETHTb
CXeMy TOCJeL0BATENbHOCTH ero H3MeHeHHS.

7. MATMATUYECKHE TNPOLECCH! (IOBEHHJIbLHBIY ®AKTOP)
ra
/ Bompoc o ponm MarmMaTMUecKHX IpOIeccOB B (HOPMHPOBAHHU
{ XUMHYECKOr0 COCTaBa IIOA3EMHBIX BOJ SBJSETCH HCKIIOUHTEILHO
scqoxkubIM. JIo cux mop momBepraercst AHcKyccun npoGieMa cymHiecT-
. BOBAHHS IOBEHHJIBHBIX BOJL.

B 1902 r. E. 3iocc BOEpBBIE NPERJIOXKHI TEDMHH <IOBEHUJbHBIE
BOJIBl» it O0GO3HAYEHHS BOJ TeX HCTOUHHKOB, KOTOpDble MOAHHU-
MarTCcsd M3 Heap 3eM/u KaK [MOCJAe[CTBHE BYJKAHWUECKOH HesdTesh-
HOCTH U BIEPBBIE II0Malal0T Ha NOBEpPXHOCTh 3eMJn. Teopus 3rocca
O BYJKaHHYECKHX BOAAX CTaja HOpPEeIMETOM WIHPOKON IMCKYCCHH.
B 1909 r. E. 31occ cam H3MeHuJ cBOe MHEHHE CAeRYIOIHM 06pasom:
IOBEHHWJIBHOH BOI0# ABJAETCS BOJA, BO3HMKAWOWAs NPH COeNHHEHUH
BBICTYNAIOIIETO [I0J OYEHL BHICOKUM JaBJeHHeM X OYeHb BBICOKOH
TeMnepaTypol u3 Heap 3eMJu BONOPOLA C KUCAOPOIOM armocdep-
Horo Bosnyxa. OpHako BBICOKAasl TeMIEpaTypa He MNPeACTaBJASET
IPENnsiTCTBUA AJ5 CYLUECTBOBAHUA BOJBl KaK TAKOBOH B HEJUCCOIH-
HpPOBaHHOM Buue. ucconmanus BOABI NPH OTHOCHTENBHO BBICOKOH
TEMIepaType OYeHb Maja H COCTaBJIAET NPU JaBJeHHH (E. Ilpunn
u P. Kamne, 1937)

1 arm. u 1124°C . . . . . 0,0078%),
l arm. uw 1207°C . . . . . 001899,
1 atm. u 1288°C . . . . . 0,0340%.

K ToMy 3Xe BEICOKOe HaBJjieHHe IPOTHBOIEHCTBYET AMCCOIHAUUH,
107



M3 nanbomnee sipkuX DPOTHBHUKOB 3i0cca <CJeNyeT Has3BaTh
JI. Bpywa (1911), BBABUHYBIIEro Te3UC <«BYJKaH 0e3BOJEH»
(E. Ilpunn u P. Kamne, 1937).

ITo muenuio Bepra = (1927), pemedne npoGjeMbl OBEHHJIbHOH
BOABl MOXKeT OBIThb AOCTUTHYTO JHIIL XHMHKO-(DH3HYECKHM H3Yyue-
HHEeM npouecca 3aTBEpHAeBaHHs Marmbl. DTOT HCCIELOBATENb CUU-
Taj, YTO KOMIJIeKcHas NPHPOAa KaKAOTO OTAEAbHOTO HCTOUHMKA
HCKJIOUaeT BCAKYI0 BO3MOXKHOCTh [eJIeHHsT Ha Mal'MAaTOTeHHble H
HeMarMaToOTeHHble, I0BeHU/JIbHBIE M Bajo3HEIe B cMmblicie E. 3iocca.
Wpes o 10BEHUIBHBIX BOJAX Oblia NOAAEPHKAaHA MHOTHMH Te0JOraMu
'y Hac B Poccun (A. I1. Tepacumos, 1920).

ITo muenuio B. M. Bepuanckoro (1933, crp. 234), «Henbss ny-
Math, YToOH ropsiyue HCTOYHUKH HEC/H BOLY TOJBLKO atMoc(hepHOro
TPOHCXOXKAEHHUHA . . .» <«IIpuxXoguTcs ‘JONYCTHTbL CYLIECTBOBAHHE TO-
pSUMX [ApPOB BOJBI, MOAHUMAIOIHUXCS CHU3Y H CTYIAIOIIUXCH B KH/L-
KHe Macchl, HeMelJeHHO LpeBpalliasich B pPacrBOpHl, B GoJsee Gius-
KHX K 3€MHOH [OBEpPXHOCTH YyyacTKax mJjaHerhl. AKparorepMbl
SABJAAIOTCS ITIPOABACHHEM TIMIYOHHHBIX (HOPM, aHAJOTHUHBIX TreH3ep-
HBIM CKOMJEHHSM BOASHBIX HapoB». B 10 ke spems B. V. Bepuaxz-
CKHH OTMeYasi, 4TO HeT TOYHOTO KPHUTePUs B PasJHUEHHH BaJO03HBIX
U 10BeHHJBbHBIX HcTouHuKOB. A. H. Orunbeu (1925) Ha npumepe
uayuennst KaBKascKux MHUHepaJbHBIX BOJ MMpHIIES K 3aKTOUEHHIO,
470 «B NeHCTBUTEJbHOCTH YHCTHE IOBEHUJbHBIE MCTOYHHKH B IpH-
pojJe HAHM COBCEM He CYILIECTBYIOT, HMJIH CYIIECTBYIOT TOJBKO B Ka-
TeCTBE PEAKHUX HCKIIOUEHUH».

[To manHBIM 3apyOeXHBIX HCCaenOBaTeseH, cleldadbHO 3aHU-
MaBIIMXCH B NPOLIJIOM H3YyYeHHEM BEICOKOTEMIEPATYPHBIX HCTOYHHU-
k0B [en0cTOHCKOTO HALIHOHAJTLHOTO rapka, HanunoHanabHOro nmapka
Jlacced, JlonuHBl AecsiTH THICAY JABIMOB 4 APYIUX, OCHOBHAsI POJb
B (OPMHUPOBAHHM TepM IPHHATJIEKHT HHPUIBTPANHNCHHBIM aTMO-
cepunim Bonam. Ilo moncueram [ay u Annena (1925), B GepHBIX
o 1ebuty c1aboMHHEepaJU30BAHHBIX TOPSIUHX MCTOYHUKAX B OKPeECT-
HOCTSIX ByJKaHa JlacceH-HK compepxkutesi Toabko 10—15% wmarma-
THYECKOH BOABL, ocraibHble 85—90% — MereopHass BoOaa.

: Kpuruueckuil aHaau3 10BeHUJIbHOH Teopuu gan A. M. OBuMHHH-
koBbIM (1953), KOTOpEIl YKa3blBaJ, uTO IOBEHHJILHBIE BOIBI B COBpe-
MEHHBIX IHApoTepMax He O0HAapyXKHUBAIOTCA, H YTO B palioHax MO-
JIONIOTO BYJIKAHH3Ma, HECOMHEHHO, NpPOHCXOAuUT 06pasoBaHHe BOL,
0CcBOOOXKIAMIIUXCA W3 MHHEPAJOB M TOPHBIX IMOPOJA NPH IOBBIIIEH-
HEIX TeMIepaTypax, HO 3TH BOABI CJAeJyeT HasblBaTb <«BO3POXKIEH-
HEIMEH», HO He <IOBEHHJIBHBIMH®, UTO MHOTHE XJODHIHBIE TepMLI
reHeTHUECKH CBSI3aHBl «C MODCKHM COJIEBBIM KOMILIEKCOM®, a He
¢ MarMaTHYecKHMH skcrajsuuamu. OfHako B 6oJee MO3MHEN CTAThE
(1961 a) sToT aBTOpP 'BCe Ke NOAUEPKHBAET, 4TO <«COBpeMeHHAs
THIPOTe0JIOTH He HCKJIYaeT yyacTHe MarMaTHYeCKHX IPOIeccoB
B (GOpPMHPOBAaHHH THAPOTEPMANbHBIX PaCTBOPOB, T. €. He NPHIHUCHI-
BAaeT MM NPOCTO BAaJ030BOe IIPOHCXOXKJAeHHe» (crp. 47).
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Ilpobaeme ruaporepMm Muoro crareit mocsatun B. B. HMsanos.
K rugporepMaM OH OTHOCHT «BCE rOpsiude BOJBl U HaPHl, KaK BBHIXO-
JALIFME HA NOBEPXHOCTh B BHJAE €CTECTBEHHBIX TE€PMasbHBIX HCTOY-
HUKOB M IapO-BOJSIHBIX, MAPOBBIX M Ia30-NapoBLIX CTPYH, TaK W Ha-
XOUAMUXCS B IMIYGOKHX 4acTAX apre3HaHcKHX OaccefiHOB M Tpe-
IIMHHBIX CHCTEM, XapaKTepH3YIoLlecs PasiuuHbIM COCTABOM, MHHe-
panusanueil u temneparypoir (mo 200—300 u Goamee °C)» (1960,
crp. 446). CornacHo aBTOpPY, COBPEMEHHBIE THAPOTEPMBI MOTYT
thopMupoBaThCS KakK I[OJ BO3JEHCTBHEM MAarMaTHYECKHX U TepMO-
MeTaMOp(UUECKUX SKCTanslull, 06yC/IOBIEHHLIX aKTHBHBIMU BY/Ka-
HAYECKMMH OYaraMHu, Tak U Ge3 HX yJacTHs, a UMEHHO B YCJOBHAX
HOPMaJIbHOTO Te0TePMHUECKOro pexHuMa (C TeMIepaTypaMyu NpenMy-
mecteenno go 100—150°C) npum yuacTuu rasoB B OCHOBHOM BO3-
IYUIHOTO H GHOXUMHUYECKOTO NPOUCXOXKACHUS.

B cnenuanbHo# craThe O TEpPMAaJbHBIX BOJAX obOjacteit coBpe-
MenHoro syaxanuama B. B. HBanos (1961) ormeuaeT, uTo OCHOBHEIE
THOB TEPMaJjbHBIX PacTBOPOB JMJisi GOJBIUMHCTBA 3TUX obsaacreit
(Kamuatka, Kypunbckue ocrposa, fnonus, Hopas 3enanaus, Hc-
Jaujius W AP.) BecbMa CXOAHBL. [JIaBHBIM HCTOUHHKOM NUTAHHSA
runporepM obJgacreil COBPEMEHHOI'O BYJIKAHH3MA CJHYXKAT AaTMo-
cepHrle BOAH. B cocraBe Juilh HEKOTOPHIX (HYMapPOJBHBIX
TEPM JOUYCTHMO HE3HAYHTEJNLHOE YUYACTHE BOJ = MArMaTHUECKOTO
U TepMoMeTaMOpdhHUUECKOro Mpoucxoxienus. IorHO-coneBodl co-
CTaB TepM (QOpPMHUDYeTCS B pe3ysnbTaTe CIOXKHEIX T'€OXHMHUYECKHX
IIPOIECCOB B3aHMOAEHCTBHSI BY/JIKAHHYECKHX TasoB, BON H IOPHBIX
HOPOL.

Cornacso B. B. Mpanory (1961), B ctepe HenmocpeacTBEHHOTO
BO3/JeHCTBUSl AKTHBHBIX BYJKAHHYECKHX OYaroB OOBIYHO (HOpPMH-
pyeTcsl ABa THOA TepMaJbHEX BOJL: CEPOBOJODPOLHO-YIVIEKUCIBEIE H
a3oTHO-yraegucable. CepoBONOPOLHO-YIIEeKUCAble ((pyMaposbHbIE)
TEpPMbl SBJAAIOTCH CIEeHH(PHUECKHUM THIOM TEPMAaJbHEIX DacTBOPOB,
thopMuUpYIOILHXCS TOMBKO B MaCCHBAX AKTUBHEIX BYJIKAHOB IIOA He-
[OCPeCTBEHHBIM BO3JAeHCTBHEM BYJAKaHHYECKHX ra3oB. B artom cay-
yae 06pas3yloTcsi KHCJble U BechbMa KHCJAble CyAbhaTHO-XIOPHAHBIE
TepMaJ/bHble PACTBOPHI CAOKHOIO KATHOHHOIG COCTABA ¢ CBOGOMHBIM
HCI1, HeSO,, ¢ Boicokimu Konneurpauusmu Fe u Al, uiorna ¢ BH-
COKOH ofiliell MuHepaausalnued.

AszoTHO-yr/1eknCable TepMBEL BOPMUPYIOTCA OOGBIUHO B IVIYOMHHBIX
BLICOKOTEMIIEPATYPHBIX YCJIOBHAX HO mepudepur akTUBHBIX BYJAKa-
HUYEeCKUX OYaroB, B TOJLIAX, CJAOXKEHHBIX BYJKAaHWMUECKUMH H BYJI-
KaHOT€HHO-OCaJ0UHEIMH MOpOoAaMH. D10 Hambojee BHICOKOTEMIIe-
paTypHBEIE COBDEeMeHHBIE TepManbHBle pacTBOpH (mo 200—300° C).
CocraB 3THX T€PM OTJIHYaeTCs CPaBHUTEJIbHO HU3KOH MHHepaJi3a-
nuelt (mo b r/m), abcomoTHEIM npeobaafaHieM cpely HOHOB XJ0pa,
BecbMa He3HAUUTEeNbHBIM COJepKaHHeM Ccyab(aToB, aGCOMIOTHHIM -
npeobaazanueM Ccpeld KAaTHOHOB HaTpHsl; BBLICOKHM COZEpPXKaHUEM
KpeMHeKHCI0TH (g0 500—600 r/na).
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B. B. Msanos (1964), cchinasick wa uMeoniyecss JaHHbIE, YTBED-
¥KJaeT, YTO BO MHOTHX CJay4asX M3 MArMbl, IpejcraBJsionefi co6oi
CHJTUKATHBIA pacTBOP ¢ TeMIlepaTypoll Ha rayGuHe He Menee 1000—
'1200° C, BuIpegI0TCA TA3H BeChMa CJAOKHOTO cOCTaBa, Comep:Kaline
raJIoupl, Cepy, yriepol, BOAOPOL H DAL JIPYTHX KOMIOHEHTOB.

HeckoJibK0 HHBIX NpeJCTaBJIeHAH NPUAEPKUBAIOTCA BYJAKAHO-
JIOTH U TEOJIOTH CHEUHAJUCTH B 06/1aCTH PYXHBIX MeCTOpOXKAeHuH.
ITocnennue paccMaTpHBalOT COBPeMeHHbie I'MIPOTEPMBI KaK MpOH3-
BOAHbBlE MarMaTHUeCKHX MpOleccoB. B yueHHH O PYIHBIX MECTOPOK-
JeHUsAX B HACTOsllee BpeMsi JOMUHHPYET TEOPHA MarMaTHUECKUX
BON, T. € KOHIEMNIIHS, COIJIACHO KOTOPOH peHlaiolllee 3Ha4YeHUE
B 00pazoBaHHK PYAHBIX MECTOPOXKIEHHHA NPUHAMJENKUT TOPAUHM
BOJAM, NPOHHKAIOIIUM B BepXHHe CJOH 3eMHOH KOPBH H3 30HBE
Marmbl, pAaCHOJOXKeHHOH B GoJiee HIu MeHee TJIYOOKUX Hegpax
3emaun. b, W. Muiin (1937), usyuasmu#i Kamyarckue Tepmsl, nosaa-
raer, yto gaxe B (POPMHPOBAHMU TepM B palioHaX ¢ IOTyXWIel BYyJ-
kKaHHyeckoil mesitenbHocThi0 (Tsaup-1aHb) sHauMTe BHYIO DPOJb
HTPAIOT MarMaTHYecKue »MaHanud., B pesyasTate HUCCAeIOBaHUA
TepMaJIbHBIX MCTOYHHKOB ceBepHHX nenefl Tadp-Illang Mbl DpAULIH
K BHIBOAY, UTO HH B XMUMHUECKOM, HU B ra30BOM COCTABE 3THX TepM
HeT TAKUX KOMIIOHEHTOB, KOTOpHle YKa3hlBaJ i Obl Ha UX I0BEHHJBLHOE
mpoucxoxaenre (E. B. Ilocoxos, 1947, 1955a). OueBunmo, BO3-
geficTBHe I0BEHWJIBHOTO dagropa Ha $HOpPMHUPOBaHUE NOJI3EMHBIX BOJ
MOXKET TPOSBAATECS TOJIBKO B PaffOHAX »XMBOH BYJKaHHUECKOH Nes-
TEJBHOCTH. '

[To pauneim C. M. HaGoxo (1959), nmorpyxeHne pacujiaBieHHON
JIaBbl B BOAY COBEpIIEHHO HE VBEJIHYHBAET COJEPKAHHE BOABI B 3TOH
JaBe. DTUM Kak OYATO ONpPOBepraeTcsi MHEHHE O TOM, UTO IepecH-
IIeHHble TapaMU BOILBI MarMbl NOJYYalOT 3Ty H3OBITOUHYIO BORY
IyTeM AaCHMMHUJSIMKE ¥ pPACTBOPEHUA MeTeopHOH Boabl.. OpHaxo
B Opyro# crarbe (1961) sToro xe aBTOpa COBpeMEHHble THIDO-
TEepMBl B 00JacTSAX AKTHBHOIO BYJIKaHH3Ma PacCMaTpPUBAIOTCS Kak
pesy/bTaT KOHAEHCAUUM U DacTBOPEHHS B BaNO3HBIX BOJAX BYJKa-
HHYECKUX IKCTansaiuil ¥ OOMEeHHBIX peakKiuil 3TuX BOA C NOPOLAMH.
Han6onee xapakrTepHBIMH KOMIIOHEHTaMH THIPOTEPM BYJKaHHYe-
ckux o6aacrefi, corsiacao C. M. HaGoko, ABAA0TCA MBIIIBAK, PTYTh,
CypbMa, CBUHEIL, OJI0BO, MONUOAeH, Mefib, NHMHK # cepebpo. Merasnu
NPACYTCTBYIOT B pPacTBOpax B NECATHTBICAYHBIX JOJIAX HPOLEHTA
(ompezessnuch B CyXOM OCTATKE).

H. U. Xurapos (1961) pasmuuaer aBa BuIa BOA, 06pasylollUX
THAPOTEpMAJbHEIE PACTBOPHL:

1) BOJB METEOPHOTO NPOUCXOMKIEHHA:

a) BOIB! CBOGOAHOrG NBIXKEHUS PA3JUYHBIX TOPHU3OHTOB;

6) BOXBl PereHepHpPOBAHHEIE, B OCHOBHOM BO3HHUKAMOLIUE B pe-

3yJAbTaTe OCBOOGOXKIEHUS BOJ, 3aXOPOHEHHBLIX B IOPOBLIX HPOCTPaH-
CTBaX 0CaJZOYHOr0 KOMIJIEKca 06pa3oBaHui;
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2) BOJE!, OTAEJSeMBlE HEIIOCPEACTBEHHO OT MarMaTH4eckoro pac-
naaBa.

B npupoaHBIX YC/AOBHAAX 3TO DacuyeHeHHe ycnomHeHo HayoxKe-
HHEM H CMellleHUeM BOJ PasJM4HbLIX BHIOB.

[IpencraBiendsi 0 BO3MOMKHOM COIEPKAHUKM BOALI B DasyIHuHBIX
mMarMax IOKOSITCS Ha BecbMa OrpaHHYEHHBIX AaHHBIX. Marmaruuye-
CKHe BOJb (POPMHPYIOTCS IPH CaMBIX BbLICOKMX TeMIeparypax.
«3TO — BOJB, B OCHOBHOM, O0OTalleHHEle MHOTHMH KOMIOHEHTaMHU
u TJIaBHBIM 00pas3oM HaXORsUIMecs B DaBHOBECHH C KPHUCTAJIN3YIO-
ureficss mMaccolt pacnaasay (H. M. Xurapos, 1961, crp. 43). He yxa-
3BIBAS KAKHX-JIUO0 OTJAHUHTEJbHBIX NPH3HAKOB MarMaTHYECKHX BOJ,
NUTHPYEMBIH aBTOP NOAUEPKUBART, YTO H BOJAH apre3anaHCKye IO
pany xomnonedroB (Cl, HoS u np.) B 30HaX WHTEHCHBHOrO paso-
rpeBa MOTYT MMHUTHMPOBATL MarmaTHuecKue BbiaeseHHss. OCHOBBI-
Basicb Ha peakuuu [efi-Jlioccaka u TeHapna 2NaCl+ SiOy+H, 0 —
— 2HCI14NasSiO;, B pesysibrare KOTOPOH € POCTOM TeMIEpaTyphbl
Haxe B YCJOBUAX NOBBILIEHHOIO JABJAEHHUS MOXKeT HATH 0oGpasoBa-
HHUe KHCJBIX Cpel, aBTOp rpadHyecKH NOKasaJ, 4TO IIPH TeMIepa-
type 400°C u masnenunm 200 arm. o6pasyercsa cpena ¢ pH 3—4.
Kucnaa cpega moXKer MCYe3HYTh B De3yjabTaTe B3aHMOAEHCTBHA
C aKTUBHOH BMeUlalollell cpeoi.

H. Va#r (1957), kpynHbl#l 3HaTOK TepM AMepHKH, CYHTAET XJO-
pPHOHBIE HATPHUEBble BOIBI OCHOBHBIM THIIOM THIPOTEpPM paloHOB
JeficTBYIOWIer0 BYJNKaHH3Ma, ¢ KOTOPHLIM CBSI3aHO NPOMCXOXKJEHHE
BCEX OCTAJBHBIX THIOB TEePMAaJIBHBIX BOJ: XJOPHIHO-CYJb(aTHBIX,
KHCABIX CYJNb(pATHEX, THAPOKAPOOHATHHIX.

I'maporepMBl 04aroB COBPEMEHHOTO BYJIKaHM3Ma OTJIHYAOTCH
OpHUTHHAJBHOCTBIO CBOETO COCTABA, YTO OOYCJNOBJIEHO OCOOCHHOCTAMHU
ux (GOPMUPOBAHHA [OJ BJAUSHHEM TeMIepPaTypel MarMaTHYeCKuX
0YaroB, U3 KOTODBHIX BHIIEISIOTCS] OOHJILHBEIE CHJIBLHO HAarDeTwle 3Ma-
Hauud. B mHacroslliee Bpems GONBIIMHCTBO HCCJAEAOBAaTENell CKJO-
HseTcsl K TOMY, YTO THADOTEPMBL NPEACTABJISIOT cobofl cMecu
MarMariyeckod @ MeTeOpHOH Boxbl. B marmMarwueckoi BoZe 3HauH-
TeJbHYIO HaCTb COCTABJSIET «BO3POXKAEHHAS» HJU «pereHepHpOBAH-
Hasg» Boga. OLHAKO MPONOPIIHY, B KOTOPHIX CMEIIHBAIOTCS STH BOMHL,
I0Ka HeBBHISICHEHHl; 0OJbLINE HaTekAbl B TOM OTHOIMIEHHH BO3JIa-
ramrcs Ha U30TONHBIE COOTHOLIEHHS.

Bcemu nmpuHHMaercs, 4TO BoJa K APYTHE JETyYHe KOMIIOHEHTHI
MOTYT OBITb BLIHECEHBI H3 MarMaTHYecKHX TeJ B OKPYKAIOIIHe - T0-
DOJLBL, HO OTHOCHTE/JbHO WX KOJHMYECTBA COIacus Her. [uimosnn
(1937) momaraer, uTO CpexHsA TPAHKTHAS MarMa COZEPIKHT OKOJIO
8% Bonel, a ocuoBapte Marmbl —4Y%. Xopolno usBecTHBle OIBITH
lopaHcoHa MOKa3BIBAIOT, UTO TPAHHTHAsi MarMa MOrJia B Onpefe-
JEeHHBIX YCJOBHSIX pacrBopsAth nHaxke 109% Bomel, W BCTpevaroTCHd,
XOTA M PeAKo, o6CHIHAHB, CcoJepxKallie BOAY B TAKHX XKe KOJHYe-
creax (¥. ®a#d u np., 1962).

Hcxons us pasHBIX TEOPETHYECKHX MNPEANOCHIIOK, HEKOTOPBIMH
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COBETCKUMH HCCJIeJIOBaTeJIHMI/I OBIIM CHoeMaHbl MONBITKH ONPENETHTh
KOJHYECTBO IOBEHHUJBHOH BOAbI, BHAeAIeMOH ByaxkamaMmu. Tax,

E. K. Mapxurun (1958), ocHoBBIBasich Ha TOM, YTO MeXaHH3M H3-
BepIKEHHS ONPEJe/AETC KOJIMIECTBOM DAaCTBOPEHHOTO B MarMe BO-
JSTHOTO TIapa, IPOM3Bes IONOGHEIA pacuer’ fJst ByJKaHa BesniMsH-
Horo Ha KamuaTke. BaphiB 3TOr0 ByJKaHa ¢ 00pasoBaHHEM IOBe-
HUJIBHOIO TEellJIa MOXKeT IIPOM30MTH B TOM CJaydae, ecad Marma
copepxkut He medee 0,1Y% I0OBEHHILHON BOJHL

10. T1. MacypeHKOB uCIOJB30BAJ COCO0, OCHOBAHHLIN Ha U3yye-

HUM Iy3BIPACTOCTH ~ B MarMmaTtHyeckux mnopogmax. <«IIyselpucrocts
B TAKHX IOPOJaX,— IHIIEeT aBTOP, — CBHUAETEIbLCTBYET O TOM, YTO
HaxoJHUBIIAACsA B pacljaBe BOja 0Ka3ajachb B H3OBITOUHOM OTHOCH-
TEJIBHO Tpefesa PaCTBOPHMOCTH KOJMYECTBE NPH JAHHBIX YCJIOBHAX .
TeMIIepaTyphl U AaBJeHHs, IO3TOMY OHA BBHIJEISJACh H3 DacliaBa
B Buie napa» (1962, crp. 35). Ilo sakmoueHnio 3TOro asropa,
cOpachiBaeMas MarMaTHYeCKMM Paci/aBoM BOJA BMECTE C COAepIKa-
HIMMHCS B HeHl KOMIIOHEHTAMH MOXKET OBITh MOUIHBIM HCTOYHHUKOM
rHAPOTepPMalIbHbIX NPOSABIEHHHA U aCCOUMHPYIOLUX C BYIKaHHSMOM
MHHEDAJBHBIX BOJ. I[onycmB 4TO MarmMaTHdeckuafl pacnjias cOpa-
ceiaer 1% comepxkamenics B HeM Bogsl, [O. IT. MacypeHKOB Ha-
meJs, yTo B Ipefenax IDabO0pycckod ByJAxaHHYecKOH 06aacTH, Ha4H-
Has ¢ BepXOB ILIHOLeHa, ofllee KOJIMYECTBO BblJeJHMBIIEHCS U3

‘Marmbl BOABl COCTaBHJIO 1 MJPAO. T.

3a nocjenHee BpeMs BBICKA3BLEBAIOTCH KpaHHHe B3TJISAXBEL HA POJb
iopeHusibHoro ¢daxropa (B. ®. Hepuroasu, JI. H. Kamyenxo), co-
rJ1acHO KOTOPHIM OTPOMHBIE MAacCHl 3aKJIOUEHHBIX B Heapax 3eMJH
XJIOPHAHBIX pacconoB tuna 1116 uMeT He MOPCKOE NPOHCXOKIEHHE,
a SIBJSIIOTCS NPOLYKTOM MarMaTOIeHHOH JedTelNbHOCTH.

B. ®. ,Zlepm‘onbu (1962, 1962a, 1963) UCXONUT U3 CAELYIOLIUX
IBYX TOJOXKeHHH: 1) BHICOKOTO TEPMOAHHAMHUYECKOTO TPajinenTa
MexK LY 3eMHOH NOBEPXHOCTBIO H €€ NOAKOPKOBOH IEPHAOTUTOBON
30HOM (MaHTHel), rae HabaonaeTcs H3OHITOUHOE JABJIEHHE H BHICO-
KHe TEMIEepPaTypH, H 2) MpPOHHLAeMOCTH TOJMI, CJaramllix 3eMHYIO
kopy. Ilpu rako# cuTyanuu Jierkue (asnl BellecTBA — BOJHHIE
pPACTBOPHL H T'a3el — OYAYT CTPEMUTHLCS 32HATH OOJee BBICOKOe IIO-
JIOKEHHE, UeM TsKesee, DTOT NPOLEcC, PeryjiupyeMbll MexaHuue-
CKHMM IOTEHIHAJOM, NPHBOAHT K (QHUAbLTpAIlMH pPacTBOPOB H raszoB
B HalpaBJeH#AH, 06paTHOM HAIPaBJAEHHIO MeHCTBUS CHJ TPHUTAXKEHHH
3emau. Hapsay ¢ stuMm npoucxoauT ruddysus aTroMoB, HOHOB
HJIM  MOJIEKYJT B HallpaBJeHWH INOHHIKEHUs TIpafyueHta CBOGOIHOH

"SHEPTHH.

I BuXeHne pacrBOPOB H 3IKCrajflMil yepe3 3eMHYIO KOPY OCy-
IecTBJsIeTc MEJAJIEHHO, HO B acIeKTe TeO0JIOTHYECKOro BpeMeHU
nmpuo6peraeT rpoMajiHble MacmTalOkl KaKk B I'eOCHHKAHHAJbHBIX, TaK
H B HJIaT(II)O'pMeHHbIX O6JIaC’I‘$IX, KaK MoX MaTepHKaMy, TaK U IO
okeaHaMmu. DTuM oOcrosgrenbetBoM B. ®. Hepnroasn obbacHAET
(axT MOBCEMECTHOrO HaXOXKACHHUS Ha GOJbIIMX ray6uHaxX HAeHTHY-
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HBIX II0 CBOEMY <COCTaBY XJOPHAHLIX HaTPHUEBBHIX COJEHBIX H pac-
COJIbHBIX BOJ C OOJIBINHM cOJepyKaHHeM OpoMa M KaJibIHs.

WanoxenHass KOHIENINA IOCTPOEHA HA UHCTO JIOTHUECKHX IOKa-
3aTeNbCTBAX W HO3TOMY HOCHT YMO3pHTENbHEIH Xapaxtep. OHa Me-
Hee 0060cHOBaHA, UeM THIOTE3a MOPCKOI'O HPOUCXOMIEHHS IyOHH-
HBEIX PaCCOJIOB. v

JI. H. KanyeHko HCXOAUT M3 APYTUX NpeanocsuIok. [To ero mue-
HHIO, J0KA3aTeNbCTBOM MarMaTHUeCKOr0 MPOUCXOXKIeHHS IMTyOUHHBIX
pacco/ioB SBJAETCA MOATBEPXKIaeMas OTPOMHBIM. (DAKTHUECKHM Ma-
TepHasoM G6JH30CTh COCTaBa PACCOJOB «C OJHOH CTOPOHEI, K COBpe-
MEHHBIM TIVIyOMHHBIM  BBICOKOMHHEPAJH30BAaHHEIM THAPOTEpPMamM
ByJKaHUYEeCKHX PafOHOB, & C JAPYrofl — K JPEBHHM THAPOTEpMAaM,
safevyaTaHHbBIM B KHAKHX BK/IIOYeHHAX Mubepanos» (JI. H. Kan-
yeHnko, 1962, ctp. 96).

B cBoux paccyxnmenuax JI. H. KanueHKO HCIONh3YeT METOX
aHasoruu U conocraBnaenusl. OH cpaBHUBAET COCTAB BYJKaHHUECKUX
DKCrafAuufl, THAPOTEPM, XKHUAKUX BKJIOYEHHA B MHHepaJjax Cc COCTa-
BOM IIOJ3E€MHBIX pPaccCoJIOB. BbI‘BOIL aBTOpa O CXOJACTBE COCTaBOB
KOHJEHCATOB BYJKAHHUECKHX T'230B U IMIYOMHHBIX XJIOPHIHBIX -KaJib-
THEBO-HATPHUEBBIX PacCOJIOB IPelCTaBJAAETCsS IOBOJBHO HTPOH3BOJb-
HBIM. Bpsif M HA OCHOBAHHH eJUHUYHBIX JAaHHBIX O COAEPKAHUU
B KOHJEHCATaX rasa BYJKaHa foma U 6poMa MOXKHO JedaTh Takoe
mHpoKoe 06o01eHue. ,

JI. H. Kanuenko obHapy>XuBaeT «MHOTHE UeDPTH CXOLCTBA® B XU-
MHYECKOM M Ta30BOM COCTaBe INIYGHHHBIX FHAPOTEPM OYAaroB COBpe-
MEHHOT'O BYJKAHN3Ma U PAccOJioB IJIyOOKHUX wacTedl apTe3sHaHCKHX
Gaccefinos. Ho, Kak ciefyer H3 ero jxe MaHHBIX, COCTaB ITUX T'UAPO--
TE€PM XJIODHAHBIH HATPHUEBHIH, T. €. THIHYHBIA AJS PaccoJOB Bhlle-
JauygBaHusl, MO3TOMY COBPEMEHHBIE THIPOTEPMBl HEJB3Sl CUUTATH
AHAJOTaMi ITHPOKO pPaclipOCTPaHEHHBIX XJOPDHIHBIX HATPHEBO-Kasb-
THEBBIX PACCOJIOB. TONBKO HEKOTOPHIE H3 HHX MOTYT UMETH CXOMACTBO
€ paccosiaMu Ha3BaHHOTO COCTaBa.

B xayecTBe OJHOIO H3 JOKa3aTeJbCTB ABTOP NPHBJEKAET COCTAB
JKUJKHX BKJIOUEHHH, aHAJOTOB TAYOHHHBIX THAPOTEDM, B MHHEpa-
Jaax. Ilpeobranaouiny KOMIOHEHTOM SIBJISIETCS XJODHCTHIM HATPHH,
a BOOOIIE COCTAaB XKUAKUX BKJAIOUEHUI II0 NAaHHEIM, TPUBOLHMBIM
8 cratbe JI. H. Kamuenxo, noBosbHO pasHooOpasen. KoneuHo, H
37eCb MOTYT OBITh HaljeHBl PasHOBHAHOCTH, 6oJjee HJIH MeHee Gau3-
KHe TI0 COCTAaBY K XJIOPHIHBIM HATpPHEBO-KaJbIHEBEHIM paccoJaM.

OcHoOBRIBaSICh HA BeCbMa COMHHTENBLHOH aHaJOTHH COBPEMEHHBIX
TUIPOTEPM H IJYOHHHEIX PACCOJIOB W TIOAUEPKHUBAsl NpPH 3TOM He-
BEISICHEHHOCTh TPOMCXOXKIeHus nocaenuux, JI. H. Kanuenxo mpuxo-
IHUT K 3aKJIIOUeHHIO, UTO IAYOHHHBIE PACCOJIBL SIBASIOTCA NMPOAYKTOM
MarMaToOTeHHOH HesiTelbHOCTH. MOXKHO BIOJHE COTJIACHTLCH C YTBEP-
xknenuem JI. H. Kamuenko, uto murpanus rEAPOTEDPMAaJbHBIX Mar-
MATOr€HHBIX pacTBOPOB B chemuduueckofl reosoruueckoit obcra-
HOBKE NIPUBOJIUT K MX CKOIIEHUSM. TeM He MeHee moJo6Hbie CKOILJIE-
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HHSI MOTYT UMeTh TOJMBKO Y3KO JIOKaJbHEIH xapakrep. Ha oraenbHBIX
yyacTkax apTesnaHCKHX OaccefiHOB B pesysabTaTe MarMaTHYecKOH
JEeATETHbHOCTH, OUEBHJHO, NPOHCXOAHT H3MEHEHWEe cOCTaBa INYOHH-
HBIX Box YU oforallieHHe MX HEKOTOPBIMHI KOMIOHeHTaMHu. MumaeHKO
bynuan (1955), usyuaBliuf BJAHSIHHE BYJKAHH3MAa Ha COCTAB BOJLbI
Mopell, mpullen K BBIBOAY, YTO TPH YCJAOBHH OTCYTCTBUSI JPYIHX
¢$arTOpOB, H3MEHAIHUX COJEHOCThb, BO3AEHCTBHE TOMBOMHOIO BYJ-
KaHH3Ma MOXET 3aMeTHO OTPA3UThC Ha COCTaBe MODPCKOH BOJDL
3a cuerT INOABOAHOTO BY/JIKaHM3Ma OTHe/NbHBIE YYACTKY JAPEBHHX
‘MOpel ¥ BOFOEMOB WHOTJHA 06Orallajuch UEHHBIMK 3JIEMEHTAMU,
KOTOPBIE 3aXBAThIBAJHCh OCAJTKAMH B TpOIECCe COAMMEHTAIHH,

- Coryntacao H. M. CrpaxoBy, eIUHCTBEHHBIM BO3MOXKHBIM IIYTEM
oboraulenuss TayO6OKOBOJIHBIX OkeaHMyeckux ujaos Mo, Mn, Cu u
APYIHMHM MajbiMH JJEMEHTAMYU ABJACTCS BHOC HX BKCTajsUsiMY U
rUpoTepMamMi MOABOJIHBIX BynkaHoB {1962, crp. 19).

M. C. T'yperuu (1961) mocrasun nepen coboit 3afayy 0G0oOIIHTL
HMEWLHeCcs B JUTEpaType NAAHHBIE O XUMHYECKOM COCTABe BOIHBIX
BKJIIOUEHHHI B MEHEPaJax s CYXKIeHHS O THAPOTepMajJbHOM 3Tale
(GOpMHUpPOBAHHUSI cOCTaBa MOJ3€MHEIX BOJA. JTH JKUAKHE BKJIIOUEHUST
cOBpeMeHHas MHHepPaJoTepMOMETPUS paccMaTpPHBAeT Kak I'UIpOTep-
MalbEBEE pacTBophl. omyckaercs BO3MOXKHOCTE 3alONHEHUsT BKJIIO-
YeHH# TOA3EMHBIMHA BOAAMH, HEIOCPENCTBEHHO He CBsI3aHHBIMU
¢ mposiiaeHneM Marmartusma. Ccebliageh Ha pAJ HCCIefoBaTesed,
M. C. T'ypeBnuy mulllerT: «OCHOBHO! BBIBOJ, KOTOPBIH BLITEKAeT H3
pacCMOTpEHHS COBOKYIHOCTH JAaHHLIX O COCTaBe H TeMIlepaType 3a-
MOJIHEHUSI KHIKHX BK/IOYEeHMH B MHHepaJjax, 3akjl4aercs B TOM,
YTO ¢ THAPOTEPMAJbHBIM IPOIECCOM, CONPOBOXKAAUINM HHTPY3HH
Marmbl, cBSI3aHO HE TOJNLKO 0GpasoBaHMe PYLHBIX JKHJ, HO U IpO-
HUKHOBEHUE B BePXHIOI0 UacCThb pai3pesa 3eMHOH KOpH GOJblIOrs
KOJHYECTBA CHJBHO KOHLEHTDHPOBAHHBIX DACTBODOB, HECOMHEHHO
0Ka3aBIUHX MOIIHOE BO3IeHCTBHE HA (bOpMHpOBaHHe [IOJI3EMHBIX BOJ,
Jgurocgeps» (ctp. 177).

M. C.T'ypeBuueM ussoxena oGobiialonias XapakTepPUcTUKa XUMH-
YeCKOro COCTaBa BOJHBIX BKJIIOUEHHH. PacTBophl, 3akjJlOUeHHBIE
B MHHEpaJax, ofnafaoT KoHLeHTpauneh ot 4,5—5 1o 37% secoBbix
¥ BBILe, B momas/siouleM KOJHUYECTBE CAy4aeB B HX COCTaBe Iipe-
BaJNHPYeT XJOPUCTBIA HATPHH 1 B HEKOTOPhIX MHHepaJsiaX, HalpuMep,
HCJIaHACKOM lINaTe, XJOPUCTHI KaAbLuH., Boobuie e MOMXKeT OBITh:
BBIleNeHO He MeHee 10 THNOB PacTBOPOB BKJIIOUEHHUH, Da3THIHBIX
o CBOEMY XHMHUeckKomy cocraBy. Ilpeofisanawmum u HauGosee
WIMPOKO PACNPOCTPAHEHHBIM Ta30M, CONPOBOKAAMINUM BOJLHBIE:
BKJIOUEHHs, SBJASETCA YIEKHCA0Ta, HaxOAfAlasics Kak B CBOOO-
HOM, TAK K B PACTBOPEHHOM COCTOSTHHH.

Posp wBernabHOro daktopa B GOPMHPOBAHUU NPHPOAHBIX BOL,
Ha pasHBIX ITanax pPasBUTHS 3eMHOH KODBI, OUEBHAHO, OBLIA pas-
auyHoél, Ha camom paHHeM 3Tarne OCHOBHBIM HCTOYHHKOM 00paso-
BaHUA ruapocdepbl ¥ PACTBOPEHHBIX B Hell BelleCTB HeCOMHEHHO:
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FABJAINCh Marmaruyeckue nponeccel. Corgacuo A. I1. Burorpanosy -
(1959), rmapueie anuonst — Cl/, SO,”, Br’, F'— cosesoit macch
BOJLI OKeaHa He MOTJIY GBITh NPOAYKTOM BBHIBETPHBAHUSA TOPHBIX TIO-
POJ M3-3a MAaJIOr0 COAepPXKaHHs UX B 3THX nopozax. OHH BEIHOCH-
JINCh HA TOBEPXHOCTh 3eMJIM B pe3ysibTaTe HelpepblBHOM BYNKAHHUe-
CKOH U MHTPY3UBHON NeATeNbHOCTH. MCTOUHHMKOM e TJIaBHBIX KATHO-
HOB BOJIbl OKeaHa OBIIM paspyHIalollfecs TBepjble IOPHBIE HOPOJIbL.
Enuncrsennnm ucroununkom HeO Ha moBepxHOCTH 3eMJH MOIMH
GbiTh TOPOABI MaHTHU. Jlerasalusi MaHTHH — OCHOBHAsi HpHUYHHA 06-
pasoBaHus cocraBa atMocdepsl u okeana (A. I1. Bunorpamos, 1959).

Anasnornynyio Mmbicab BeicKaseiBaer H. M. Crpaxos: «B camom
HauaJje TrecJOrn4eckoll HCTODUH, KOTHA 32 CUET Jerasaiud BepXHeH
MaHTHH (opMUpOBaNHCh THApochepa u arMocdepa, BYJAKaHHUECKHE
SIBJIEHHS HA TOBEPXHOCTH JHUTOChHepH OBLIM BecbMa aKTHUBHBI M TO-
BeemecTHB» (1962, eTp. 13).

W3 u3noxkeHHOro CJIelyeT, 4TO BCe NPUPOAHBIE BOAB NPOHLIH
Yyepes 3Tal IEPBUYHOTO IOBEHHJBHOTO TIPOMCXOMXK/JAEHHS H JHIIb
B IIpPOLECCe yYacTHs B OOLIeM KPYroBOPOTE HpeTeplenu NOCJenyio-
1He KOJHUECTBEHHBIE M KaueCTBeHHEIE H3MeHEHUsT CBOEro COCTaBa.
Kak ormeuaer A. Il. Bunorpazos (1959), B Hacrositee BpeMmsi HET
BO3MOZKHOCTU OIPEneNATh HENOCPEACTBEHHO B J1I000M HCTOUHHKE
BOJBI, MOJHHMAMOIIEHCS Ha HOBEPXHOCTb 3E€MJIH, Mall IOBEHHJbHOH
BOJREL.

TpyAHOCTE pelieHHs] BOIPOCA O POJH IOBEHHJBHBIX BOJ B (op-
MHDOBAHHM MOR3EMHEIX BOJ 3aKJIOUAeTCs B TOM, UTO B HACTOsIIlee
BpeMsi B HallleM PAaclIOpPsKeHHH HeT KaKUX-Tu60 KPUTEpHEB, NO3BO-
JISIONUX OTJAHUXATH IOBEHUJbHYIO BOAY OT Bamo3HOH. TouHO Takxke
HEBO3MOXKHO OTJHUHTL KOMIOHEHTHl XHMHYECKOTO €OCTaBa I0/3€M-
HBIX BOJ MarMaTHYecKOro HPOHCXOXKJIEHHS OT KOMIIOHEHTOB, IIOCTY-
TIHBUIAX M3 TOPHBIX IOPOJ, H OT KOMIIOHEHTOB MOPCKOTO IPOHCXOXK-
JeHus. Bce ynoMsHyTHIe BBIIIE XapaKTepHBIE 3JEMEHTH BYJKaHH-
yeckux obJsiacTefi MOryT OBIT OOHApYXKEHBI B BOAAX, HE CBS3AHHBIX
¢ MarmartusMoMm. Dojbplline HajgeXAbl B 3TOM OTHOIHEHHH BO3Ja-
raloTcsl Ha H3yUeHHE M30TOMHOTO COCTaBa BOJ H PACTBOPEHHBIX B HHX
nonoB. OQHAKO NpPH UHTEPIPETANUH JAHHBIX H30TONHOTO COCTABA,
KaK TOKa3BBaeT WMEIOIIMACS ONBIT, BPSJ JIM BCErJa YAACTCs IOJY-
UNUTh OJHO3HAUHOE pellieHHe.

IOBenunbHpll (akTop OOBIYHO NpHBJEKAETCS B TeX CJAyYasx,
KOTJla MarMaTuyecKoe IIPOUCXOMKAEHHE TeX WJIH HHBIX XHUMHYECKHX
KOMIIOHEHTOB Mpe/cTaBJiseTcsi Hanbosee BEPOSITHEIM, XOTSA IPH TOM
BO3MOKHOCTb JPYroro TOJKOBAHHS COBCeM He HCKJuaercs. Ha-
IPHMED, ‘B BOIIPOCE O NEPBOUCTOYHHUKe 6Opa B KYHIYPCKHX OTJIOMKE-
Huax [lpukacnust chopmupoBamuch JBe TOUKH 3penus. [lo MHeHHIO
ONHUX HcCJAefoBaTeell, OOp HMeeT IOBEHHJbHOE IPOHUCXOKIEHHE, .
110 MHEHMIO JPYTHX — MOpPCKOoe. MOMKHO NPHBECTH HEMAJO IOL06HBIX
TIPEMepOB U3 OOJACTH YYEHHS O MECTOPOXKIEHHSX MOJE3HBIX HCKO-
TNaeMBIX,
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Hcxons U3 mosoxkeHHs O JOMHHHPYIOUIEH DOIM MarMaTHYecKHX
IpolieccoB B HOpMUpOBaHMM NPHPOAHEIX BOJ B cCaMOM HauaJje Teo-
JIOTHUECKOH MCTOPMH, MBI JO/KHBI NPH3HATH, YTO COCTaB BOJ Iep-
BUUHOTO OKeaHa Pe3KO OTJAHMYaJCd OT cocraBa coBpeMeHHoro. Oue-
BUAHO, M JpPeBHHE 3NUKOHTUHEHTAJbHbIE MOpPSI 3a BPEMS CBOEro
JJIMTENBHOTO CYLIECTBOBAHUS HHTEHCHBHO OGOrallajuch KOMIOHEH-
TaMH, BLHAENSEMEIMH BYJKaHAMYA. DTUM U MOKHO OOBACHUTL CBOEOO-:
pasHBIH XUMHUECKUH cOCTaB INTYOHHHBIX MOA3E€MHBIX paccoJsioB, OTPa-
JKaJOIHUX COCTaB JpeBHHX Mopeil. ,

DTH pacconsl, OYAYUH BBICOKONPOUEHTHO IOBEHUJIBHBIMH, IIPeXKe
YeM [OmacTh B 3eMHYIO KODY, IeDEKUIU CTa U0 NpeGbBaHus B MOD-
ckux GaccefiHaX, rjie 1 MPHOGPETH BBICOKYI0O MHHEpaJau3anuio. Be-
najeHde H3 HUAX coJjell IpHUBeNo K oborallleHHIo Haubojee PacCTBO-
PHUMBIMH XJopugamu Kanbnus (Bocrounas Cubups).



F'masa V

FTHAPOTEQJIOTHYECKHE ®AKTOPbDI

K ruzporeosoruueckuM (axkTopaM OTHOCATCA THAPOLUHAMHYE-
cKull # nageorupporeosoruuyeckuii. OHy 0GBLIYHO KAAXYTCA B OCHOBY
HHTepIpeTalll MHHEpaJH3alui M XHMHUYECKOrO COCTaBa IOA3eM-
HBIX, ¥ ‘B OCOOEHHOCTH I'M1yOHHHBIX, BOJ. ‘

1. THAPOOUHAMHWYECKHHY PAKTOP

Benyinas posnp AuHaMHKH B 00pa30BaHHH 3aNacoB NOJ3E€MHBIX
BOJl He BBbI3bIBaeT Kakux-jubo pasHoriacufl. Bojsee ciioxHON U Me-
Hee H3YUeHHOH nNpefcraBisferTcs PO/b AMHAMHUKHA B (ODMHDOBAHHH
MHHepaNu3aluyl U XUMHYecKoro cocrapa Boj. Hepepko B rupporeo-
JIOTHYECKUX OTUETaX M B HAYUHBIX COOOLIEHHUAX BAUsHUE akTopa Au-
HAMHKH Ha XMMH3M BOJ, TPakKTyeTcs CAMIIKOM yrpouleHHo. Huskyio
MuHepaJaU3anuio ‘BOJ TOTO HMJAM HHOTO TOPH30HTA OOGBIYHO IPOCTO
00bSICHAIOT HHTEHCHBHBIM BOLOOOMEHOM, BBICOKYIO K€ MHHepasiusa-
Ui, HaobOpOT,— 3acTOHHBIMEH  ycaoBuamu. IlpornBopeuusnle
BArJISIE BEICKA3bIBAIOTCS Ha POJib AHHAMUKU B 06pa3oBaHUM Bep-
THKaJbHBIX THAPOXAMHUYECKHX 30H. MHOTO CIIOPOB BO3HHKAeT O Xa-
pakrepe THAPOAMHAMHUYECKOTO pexuMa IMyOHHHBIX paccojioB. Ilpu-
BeleM OTHOCSIKeCd K JAHHOMY BOIPOCY BBICKa3bIBAHHA W OCHOBHEIE
IOJIO?KEHUST HEKOTOPLIX aBTOPOB. :

B. Y. Bepraackuil nmoguepKuBas, 4To TOJBKO OJU3KHE K IOBEPX-
HOCTH BOZE! CBSI3aHBE ¢ 6a3sHCOM 39PO3HH, IIPOUMe ILJIACTOBBHE BOJBI
UM He 3aTPOHYTH, I'1yO0OKHe YacTH IJIACTOBHIX BOJ CTOSIYH, HENOM-
BUXKHEL «Yem mMNIy6iKe, TeM IIACTOBEIE BOJALI CTAHOBATCS MeHee
NOABMXKHEME, — nucaa B. W. Beprancku#t, —u HUX peXum IOJYHU-
HfleTCsl BCEM TeOJIOTHYECKUM SIBJICHHSM, JOXOASUIMM A0 Hac U3 3eM-
HBIX TayOuH...» (1933, crp. 62). B. JI. Jluukos (1933) ycranosux
JBE FHAPOJIHHAMMYeCKHe 30HBL. BepxHss 30Ha OrpaHmuMBaercs Iy-
OWHOHA 3PO3MOHHOrO Bpesa MeCTHOH rujaporpaduueckoll cetu H
OTpaxkaeT 30HAJbHOE BJHSAHHE MOBEPXHOCTHHIX (pakropoB. Hmxass

17



30Ha, ee XHMHUECKHH COCTaB 3aBUCAT OT OOWINX (H3HKO-reorpadu-
" YeCKHX U TEeOJIOTHYECKMX YCJIOBMH, a 1O OTHOINEHHIO K JaHma@Ty
H KruMaTy oHa asonajgbHa. ®. A, Makapenxo (1937) Bumepsbie
BBISIBUJI B BOJOHOCHBIX MYJbJax TPH 30HBI C PA3JIHIHBIM BOJOOGMeE-
HoM. POpMHpPOBaHHE UX, IO ABTOPY, OOYCAOBIEHO HAJTHYHEM IBYX
YPOBHEH 5pO3MH U ADEHHPOBAHWA: 1) MeCTHOro PEUYHOro YPOBHS H
2) ypomHst Mops. Ilepag 3oma coBmajzaer ¢ BepXHEH 30HON
b. JI. JlnukoBa, BTOpas 30Ha CYUTAETCS JO YPOBHS MODS, TPEThA —
HI2KEe YDOBHS MOps. ABTOp IM0Jaraer, yTo MOJHOE BO3SOGHOBJEHHE
BOJL B Bepxuell 30He ucuucaseTcd AHAMHU, B cpefHeH — ce3oHaMy,
B HUXKHeH — TBICSYe/IeTHAMH. DT CPOKH BO300HOBJIEHHS, 0COGEHHO
JJIsT HUXKHEH 30Hbl, cuibHO mpeyMenbliessl. JI. C. Bamamos (1960),
_monemusupya ¢ ®. A. Makapenko, IpuBOAUT pacyer BO30GHOBIAE-
mocru Box Cypxan-Iapbunckoro apresmanckoro Oaccefina, cyuie-
CTBYIOLIEr0 ¢ BepXHero HeoreHa. Lcjim UCXOAUTH M3 €KOpOCTEH BO-
JoobMeHa, NPUBOJUMBIX B paboTax MakapeHko, TO OKamKeTcs, uTO
¢ BepXHEro HeoresHa J0 HallkX HKHeHd aprTe3HaHCKas CTPYKTypa Has-
BaHHoro Gacceitna npombiBasiace 30000 pas. Ilpu Takom Kpyroo6o-
poTe BOJ B 7IOPOJAaX He TOJBKO HE OCTAJO0Ch Obl HE(THHBIX ¥ raszo-
BHIX MECTODOXKJEHHH, KOTOpble TaM HMEIOTCs, HO U CJela -PaccojioB
H PacTBOPUMEIX COJIEH.

Hpyroe mpezncraB/ieHHe O THNAX MUTPAIMH BOA H YMeHBIIEHHH
CKOPOCTH IBHKEHHS! ¢ TaybuHoN (OZHOBPEMEHHO ¢ VMeHblIeHHeM
nopucroctu nopox) mauo B cxeme I'. A, Makcumosuua (1943). On
BBIJIEJISIET BOJDL 114109 MUTEHETHYECKHE U CHHI€HETHYECKHE ¢ YCIOB-
HOH CKOPOCTBIO ABHXKEHHS | M B MMJIIHOH JieT, TOTAa KakK TPYHTO-
Bble BOJMI, IO ero ONpeeJeHHI0, ABUKYTCA cO CKopocTbio 3—30 M
8 cyrkd. CKOPOCTH (QUALTPANMH IPYHTOBBIX BOJA, BBHIYKCJAEHHBIE MO
dopmyse Japcu, BO MHOTO pa3 MeHbIe YKa3aHHbIX.

B. A. Cysnun B cBoux paforax HATJISAHO NPOAEMOHCTPHPOBAJ
3aBUCUMOCTh MHUHEpaJH3al¥Hd H XHMHYECKOI0 COCTaBa- MOJ3eMHBIX
BOZ OT HX pexuMa. B 30He oTCyTCTBHA BOZLOOOMEHA C MOBEPXHOCTHIO
BOJBI XJ0p-MaruueBoro tuna (tum Illa) «mpeo6pasyiorca B BOJHL,
Hecyliue B CBOEM COCTaBe HOBBIH KOMIIOHEHT — XJIOPHA KaJbIHa»
(1948, crtp. 40), 1. e. 8 Tun 1116 (xmop-xanenueswii). B. A. Cyau-
HBIM IIPEAJIOKEHBl CXeMbl MeTaMOp(hU3alMU NIOJ3EMHBIX BOJ B XOJE
X omnpecHeHusl wau 3aconenus. To U Jnpyroe MOKeT IPOUCXOAKTD
TON BJHUAHHEM H3MEHEHHUS THAPOIWHAMHYECKHX YCJIOBHH BOAOHOC-
Horo ropusonta., Ilosoxenuss B. A, CynuHa noayyusiu cBoe pas-
BuTHe B paborax M. A. Tlatansckoro u B. A. Kporoso#i u mupoxo
opuMeHsIoTca B obnactd HedTAHOH THADPOTEOSOTHH.

Bousbmioe 3nauenne GaxkTopy MUHAMHYHOCTH MOJ3€MHBIX BOJ NPH
aHaJIH3e THAPOTe0JOrnYecKHX YCJIOBUH M IHAPOXHMHYECKHX OCcOoBeH-
HOcTell BONOHOCHBIX ropusoHTtoB. npusaer H. K. Hruarosuu (1948,
1950). Mm BblmeseHBl TpU XapakTepHble 30HBI BOJAO0OMeHa — 30HA
AKTUBHOTO BOJOOOMEHa, 3aTPyNHEHHOTO BOLOOOMEHaA ¥ 3aCTOMHOTO
BOJHOrO pexxuMa. ABTOp cyHTaeT, YTO ¢ STHMH 30HAMH CBS3aHBL
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cBOHM ocofble rHIPOXUMHYECKHe nokasaren. Hanpumep, coneHocHas
_aryHHAasl ToJIla IPH 3ajeraddd B CTPYKTYPHBHIX YCJOBHSX, 6Jaro-

LPUSITCTBYIOUIUX HUPKYJIAIHH BOJBl, MOXKeT OBbITH BHINEJOUEHA K

IaBaTh 10 ONpejesleHHOH, HHOIAA 3HAUUTEJNBHOH I'MyOHHBI IpecHbIe

Boxel. Muth, ckaxem, u3BecTHAKN KapOoHa, 06pa3oBaBIluecs B MOP-

ckux GacceflHaX HOpPMaJbHOH COMEHOCTH, MOTYT GBbITh KOJJIEKTOPAMHU

He CBOMCTBEHHBIX UM paccosiOB, €CJH OHH 3ajerait B c1abo mpo-

TOUHOH JEeNpeccHdl MeXAy NepMCKUMU U AEBOHCKHMHU OTJIOKEHHUSMH,

CONepIKAIIUMH MHHepanu3oBaHHyo Bony. Camas OJaronpusitHas

o6GcTaHOBKA A 06pasoBaHUd BBICOKOKOHIEHTPHPOBAHHBIX pacco-

JIOB CO3JaeTcsl HA y4yacTKax HauboJee ryiyGOKOTro MOrPYXeHHs 3aco-

JIEHHBIX TIOPOJ, YAaJeHHBIX 0T 00JacTH ONpPeCHEHUs M XapaKTepH-

ayoluxcs cTaGuibHBIM THAPOAHHAMHYECKHM H THIPOXHMHYECKHM

PEXUMOM.

7 Jlisg 30HB aKTHBHOrO BOLOOOMeHa THNHYHA OKMCJIHTENbHasl 06-
' CTaHOBKA, JJIfl 30HBI 3aTPYAHEHHOTO BOAOOOMeHAa — HeHTpa/nbHas H
» mepexojHasi K 'BOCCTAHOBUTENLHOH, AJS 30HBl 3aCTOMHOTO BOAHOTO
pexynMa — BOCCTAHOBHTEJbHAS.

ITpu OOBACHEHHH [POHCXOXKAEHUA THAPOAMHAMHUECKUX 30H
H. K. MruaTosuy, KpoMe XapaKTePUCTHKH IIPOTOYHOCTH TeOJOTHUe- |
CKO# CTPYKTYDBl, IPUHUMAJ BO BHUMAaHHe TEKTOHHKY U TeOJOTHYe-
CKO€ CTpOEeHMe B 1eJOM. BhlneneHHble 5THM aBTOPOM THAPOAUHAMH-
yecKue 30HBI BOOOGIE He COBMAfalOT ¢ TUAPOXMMHUUECKHMH 30HAMH,
TaKk KakK (QOpMHUDOBaHUE THIPOXUMUYECKOH 30HAJBHOCTH MOXKET
BBITh OO0YCJOBJIEHO NOMHMO YKa3aHHBIX DANOM APYTrdx (aKTOPOB.
B o6aacty usGbTOUHOrO YyBJAaXKHEHHA TUIPOJHHAMHUECKHE 30HH
IIHpe, a HeJOCTAaTOUHOrO YB/JAAXKHEHHUS YiKe, 4eM THAPOXHMUUYECKHE
30HHL

Wnen H. K. Mruarosuua npouno somau B 061acTb THAPOTe0J0-
rud. ONHAKO B HEKOTOPHIX pafoTax MBI BCTPEHaeM MCKaXKEHHOE
mpeicraBieHde O 3HaueHuM ¢akrtopa auHaMuku. TakoBa pabora
. Y. Yeborapesa (1955). OCHOBHBIM JIEATMOTHBOM €ro OOIUMPHOI
CTAThH SIBASIETCS TE3HUC O TOM, YTO BApHAIHH COJNEHOCTH MPUPOTHBIX
BOJI B KOp€ BBIBETPUBAHUSA ABAAITCH (YHKIHEH AUHAMUKH TOA3EM-
HOTO TIOTOKAa, OTpPEAE/isieMOH INpexAe BCEro BeJHUHHON HalOpHOTO
rpajueHTa. JTo CyKIeHHe aBTOp HJ/LIIOCTPUDPYeT Tabjuiamu, HOoKa-
3BIBAIOIIMMH YBEJUUEHHE COJNEHOCTH BOABLl C YMeHbIIEHHEM Tpaiu-
edtra. MM npensoxensl runpoxUMHyecKkue Kpurepuu (kKo3dduuu-
eHTHl BOJOOOMEHA) HAJist OLlEHKH MHTEHCHBHOCTH BOZOOGMEHa B IOJ-
3eMHBIX pe3epByapax. (

YBennuenye KOHIEHTPALHHK coJiefl B MOA3EMHBIX BOJAX ¢ TIyOH-
Hoit M. M. UeGorapes CBsi3bIBaeT HCKJIOUUTENBHO ¢ YXYAUIEHAEM
VCJIOBHH JpeHa)a M ¢ 3aMeljeHHOHU MHUPKYJASIHeHd BOXBL. 3acToH-
HOCTb OH CYHTAaeT [JaBHOH IPUYHHOH oborailleHdsi BOX COJSMHU.
Iono6Hoe TOMKOBaHHE POJM AUHAMHKM B pacCMaTPHBAEMOM IIpo-
necce He HMeeT Ioj coGoH peasnbHOH Gaspl. Kax Oyger cxasaﬂoli
HUXKe, npAMas 3aBUCHUMOCTb MHHEPAaNH3aUUY NOA3EMHBIX BOM OT UX /
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IUHAMHKH TPOCJEKHBAETCs TOJBKO B ONpEeNeNeHHOH T'HIpOXUMHYe- 1
ckofl 06cTanoBKe. 3aCTOHHOCTD Ke CIOCOOCTBYET COXPAHEHHUIO BbICO- |
KOH MHHEepa/nusaliH BOJ, HO He MOXKET CJYXKHTb HCTOYHHKOM 000.
raleHus BOJ, COJISIMH.

Hpyrue aBTOpPH HENOOUEHHUBAIOT 3HAUEHHE AWHAMHUKY B HOpMU-—
poBaHHM coctaBa BoA. Tak, mo muenuio K. B. ®@unatosa, «ruipo-
JHHAMUYECKHH (aKTOp, Kak H (DAKTOP reosorHyecKuil, KJAUMaTHYE-
CKHH W fpyrue, TPOCTPAHCTBEHHO OTrpAaHHUEH M CBOE pelualollee
BO3/eHCTBYE Ha T€HE3UC IOJ3EMHBIX BOJ OKA3EIBAET B IEPBOM, BEpPX-
HEM TOSICE: IO3eMHBIX BOJ, T. €. 0 HAHHHU3IIEr0 5PO3HOHHOTO Bpe3a
IAHHOTO peruoHa. B HHKHeM mosice mepeMelleHHe BOAHOTO PAacTBOPA
B IEJOM CTAaHOBUTCH He3HAuuTeJbHBIM» (1956, ctp. 107—108).
B neiicTBUTENBHOCTH 3Ke BJHSHHE ADEH PaCHPOCTPAHSETCHs HAaMHOIO
HHXE UX YPOBHS M B COOTBETCTBYIOILMX YCHOBHUAX BO3HUKAET MHTEH-
CHBHBIHl NOJ3EMHBIH CTOK Ha HECKOJBKO COT METPOB HUIKE YDOBHA
Mops (Hanpumep, B Huenporcko-Iosenko#t Bnanuue).

B npyro#i crathe K. B. ®@unaros (1960) nonHocThiO OTpHIIAET
3HAUEHHE CTelleHH BOLOooOMeHa B 00DA30BAHHM BEPTHKANbHBIX THI-
poxuMuUecKux 30H. JMHaMHKA, MO €ro yTBep>K11eHmo, He CO3IaerT,
a paspyliaer 30HaJbHOCTS.

IIpuynibl BOSHHKHOBEHHS 30HAJIBHOCTH DasHOOGDa3HEL Beptu-
KaJbHas 30HAJBHOCTH MOXKET IOIBJAATLCA B pasjuuHol obcra-
HoBke ¥ pasauunbix ycaosusx (E. B. ITocoxos, 1963, 1964). Ha
ONpeIeNeHHOM 3Tale pPAa3BHTHA THAPOTEOJOTHYECKOH CTPYKTYpH
JeHcTBreM (hakTopa OUHAMHUKH MOXeT OBITH cO3IaHa fPKO BHpa-
JKeHHAd THAPOXMMHUUECKAS 30HAJIBHOCTD, KOTOpaH B JajbHeHAIeM
3TUM XKe (PaKTOpOM YHHUTOXKAETCH. .

M. A. Taranbckuit nocssniaer (akToOpy ,ZLI/IHaMPIKI/I CrenHa/b-
Hyo crathio (1856). On cumraer, uto paccoJbl rJIyGOKHX TOPHU30H-
TOB Taneo3od Pycckofi minardopmbl HaxosTca B ABMKeHHH. [lo ero
naHabelM, Ha rayOune 400—600 M paccosbl HMET CPaBHUTENbHO
HeGoapiryto Munepanusanuio (30—80 r/m). C yBenuueHueM ray-
6unsl 10 700—1200 M muHepanusauus sospacraer go 150—250 r/j.
JanpHelliee KOHIIEHTPUPOBAHHUE PAcCONOB ¢ FIYOHHOH IIPOUCXOIHT
MeIJIeHHO, UTO, IO aBTOPY, YKa3BBaeT Ha pe3KOe BO3pacTaHHe 3a-
CTOHHOCTH BOX Ha 3ToH raybune. B GoJsee mosgue#r crathe (1960)
M. A. Taranbckufi paccMaTpuBaeT XHMHUYECKHH COCTaB IOJI3€MHBIX
BOJ Kak CJeJCTBHe IJIaBHBIM 06pasoM THIPOIMHAMHYECKHX . YCJO-
BHH, KOTODble B CBOIO OUepelib CO3NAIOTCH CTPYKRTYPHBEIMH, JUTOJIO-
THYECKUMH, THIICOMETPHUIECKUME U APYTHME (QaKTopaMH.

A. H. Kosun (1959) nonrBepxzaer TECHYIO CBfI3b COCTaBa H

- MHHEpaJdUu3alliyd nJacToBbIX BOL C HX IHUHAMUKOH. ITo ero JaHHBbIM,

TPAHHILl 30H, MPOBOJHUMEIX [O TMIPOAMHAMHYECKOMY TMPH3HAEKY, He
COBNANAIOT C IPAHMIIAMU 30H, BBIAEJISEMBIX IO THADOXHMHYECKHM
moxasatensMm. Cornacuo H. K I/IrHaTOBqu, A1 M1aTGOpMEHHbIX
YCJAOBUE HUZKHSISI TPaHHIA BTOPOH THApPONHMHAMHUECKOH 30HEI IIPO-
xonur Ha raybune 500—600 m. A. H. Kosun IpOBOLHT HUXKHIOI
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TPaHUNY BTOPOU THUAPOXUMHUECKOH 30HBI, BBIJIETEHHOH IO COmep-
JKAHHIO CEPOBOJAOpPOAA B NJjacTOBHIX Bogax Ky#boimesckoro Ilo-
BOJIKBS, Ha riaybune 1200—2000 m. OH yrBepkAaer, 4TO NOJOKe-
HHEe TPaHHI TMIPOXMMHUUYECKHX 30H ONpefesercd HaJHYHEM B DPas-
pese HaNeXHBIX U JOCTATOUHO BBHIIEPXKAHHBIX BOJOYIOPHBIX TOPH-
30HTOB. YeTKOCTh mpOABJIEHHS BEPTHKAIBHOH 30HAJBHOCTH 3aBHCHT
OT NPOLECCOB BepPTHKAJbHOH MHUTPallMH BOIBI, KOTOpas HMeeT ABa
TIPOTHBONONOXKHKX HamnpaBiaeHus. Bopabl Tiy0oKHX TOPH3CHTOB, 00-
nafaa GOJBUIMM CTATHYECKHM HANOPOM, CTPEMSITCS MHTPUPOBATL
CHM3Y BBEpPX MO 30HB HMHTEHCHBHOTO OOMeHa, 3aMemlasch MeHee
MHUHEPaJIU30BAHHLIMY BOJLAMH JeXkalllUX BHIIe FOPH30HTOB.

U. T. Kuccun (1960) yxasbiBaeT, uTo B BOJOHOCHEIX T'OPH30OH-
Tax Me303051 paBHUHHEIX pafioHoB Bocrounoro IlpenxaBka3bst Be-
JUYMHA HAmopa Bo3pacTaer ¢ yriay6JseHHeMm B (oJiee IPEBHUE CIOHK
Me3030s1. [IpHunHa 3TOro fBJEHHS 3aK/II04aeTcss B IHICOMETpHYE-
CKOM TOJIOXEHHH Das3JHYHBIX 1O BO3PACTy TOJIIL Me3030 B 30HE
BBIXOIOB BIOJIb ceBepHOTO ckjoHa KaBkaza. [logo6Hoe cooTHomle-
HYe HaImopOB B FOPH30HTAaX Pas3HOTO Bo3pacra, Kak nuuer Kuccus,
0o6yc/IOBANBAET TEHAEHIIHIO K BOCXOAMAIIEl MHTPAaLHUd BOX, KOTOpAs
nposBAseTcs Ha yyacTKaX, IJe BOLOHOCHBIE TOPH3OHTHl MepeKpLITHI
MeHee BONOYNOPHBIMU CJHOAMH, MJAH N0 TEKTOHHYECKHM TpellHHaM.

B. A. KporoBa coobmaer: «Ecau cpaBHHBAaTL ypOBHM IOJA3EM-
HBIX BOJ, ITO BCEM TODH30OHTAM B OJHOHN M TOH Ke TOUKE, TO B 60Jb-
IIHHCTBE CJAyYaeB BOAB HHXKeJEXalluX [OPH3OHTOB HMeEWT OoJee
BBICOKKHE YDOBHH, ueM BOJBl BhHILenexaiue» (1957, ctp. 48).

E. A. bBapc (1958), ccpurasics Ha BEIBoAsl E. C. I'aBpusenxo,
VKa3biBaeT Ha BO3MOXHOCTb BJMSHUS ra3oBoro dhakropa B TeX Cay-
yaAxX, KOTJa INOAHATHE TIYOUHHBIX pPacco/iOB Heb3sl OOBACHHTD. -
Pa3HOCTBIO HAIODOB.

Jluamerpa/nbHO HPOTHBOIONOXKHOE MHEHHE O B3aHMOOTHOLIEHWH
HaoOpPOB BEPXHHX ¥ HWKHUX FOPH3OHTOB BBICKA3aHO B MOHOTpaduu
M. E. AnwroBcKOro ¢ coaBropamu (1958, ctp. 48): «kamabiil BhIlile-
JeXalllufl nact uMeeT OOJBINUI Hamop, YeM HIRKeJIeXallui, T.e.
B GOJIBIIMHCTBE CJy4aeB BO3MOXKHA TOJBKO MHIDALUsi CBEPXY BHHS,
a He ofparHo. Takoe pacnpefeneHne THAPOCTATAUECKUX HATMOPOB.
MOJKeT CYLIECTBEHHO M3MeHUThCH TOJIBKO B NEPHOAB TEKTOHWYECKHUX
JIBHIKEHHU>.

OrMedeHHBle NPOTHBOPEUNBEE MHEHHS OOBSCHSIOTCH, OYEBHIHO,
CKJIOHHOCTBIO HEKOTODHIX aBTOPOB Ha 0$asze CBOUX OrpaHHUeHHEBIX
HCCIeLOBAaHUA [eaTh CJAMIIKOM IIHpokne oGoOmwenns. Caenyer
HOAYEPKHYTh, YTO IPEBEBINIEHHE HANOPOB HEKeJeXKallWX Haj Hallo-
paMu BHIILEAEXK AKX TOPH3OHTOB €lile He TOBOPHT O CYIIECTBOBAHHM
BOCXOJSILIEr0 JBUIJKEHHS paccosoB, YUrobsl HaKONJeHHAA IMOTEH-
nuajbHasg 3HEPrHS PaccOJIOB Ilepellljia B KHHETHUECKYIO, Heo6Xo-
JUMBI COOTBETCTBYIOILNE YCIOBHUSL,

Ilpocnepum cHauana BJAUSIHAe OWHAMHKE Ha XHMUK BOL HO-
BEPXHOCTHBIX BOJOEMOB, B KOTODBIX THADPOXHMHUECKHE ‘TIPOLECCH

121



/.

Yo

(“"‘Mh\%m&m’, /{\_wi“\\.\

N

“Jlyulile H3y4eHH. Dosiee GJH3KHUMU AHAJOTaMH 110 BOJAHOMY DPEXHAMY
K HOJ3€MHBIM BOJIOHOCHBIM TODH30HTAM, B OCOGEHHOCTH K apTe3HaH-
cxkuM Oaccefinam, -ABJASIOTCA 03epa. B 3aBUCHMOCTH OT BOIHOTO
HajaHca pas3jauyaloT TPH BHIA o03ep: OeccTOUHBle, CTOUHBIE W Bpe-
menno crounble - (M. A. Beaukaunos, 1948). Cornacuo O. A. Anekuny
. (1953), xumuyecku#i cocTaB BOJ INOBEPXHOCTHEIX BOJOEMOB 3aBH-
‘cHT OT (pH3HKo-TeorpauUecKUX YCJIOBUH MecTa WX HAXOXKIeHHS.
‘OJHAKO B apUIHBIX KJIUMaTHUECKUX VCJHOBHSIX MOMXKHO BCTPETHTb
03epa ¢ pasiMyHOH CTeNneHbl 3aCOJNEHHUS — OT NPECHBIX /0 €aMo-
cafgoynbiX. I'viaBHOH NpHYMHOH TakOro pasjMuUHusA SBJSAETCS HHTEH-
CHBHOCTh BOZOOOMeHa B 03epax, T.e. HMX TIHAPOJHHAMHUYECKHE
YCIAOBHSI.

<" JlutenbHOe mpeGhiBaHEe BOLEL B 03€pe NPH HAIMUMM MCIAPEHUs
CIOCOOCTBYET NOBHIIEHHIO €6 MUHepaJusalud. IIOBEHIIEHHE MUHE-
pajusalyuud B CBOIO Ouepelb BjleueT 3a cobOf psf mpoleccos, H3-
MEHSIIOIIUX COCTaB BOABL. Beayumias poab OPH 3TOM NPHHAAJNEKHT
MuHepasnoo6pa3oBanuioo. B pesysnbraTe BRIIAJEHHA coJiefl H3 BOJE
03epa XHUMHUYECKHH COCTaB ee pajHKaabHO MeHsercA. O3epo, HMero-
Ilee CTOK, HE MOJBepraercs 3acojeHuto. B osepe ¢ mepuopnyeckuM
CTOKOM 9acTh cOJiell, BHOCKMBIX IIPHTOKOM, BelHOCHTCS, OIHAKO, KaK
mumer O. A. Agexun (1953), HempepblBHOrO HaKOILIEHHS coJel
B TAKOM O3epe He NPOHCXOIHT, TaK Kak ¢ IOBHIIIEHHEM MHHepaJH-
3alUi BOABL 0O3epa pACTeT M BeJHYHHA MHUHEpaJU3allud CTOKa H3
HEero; B pe3y/]bTaTe B CHCTEME NPHUTOK — O3€PO— CTOK YCTaHAaBJIU-
BaerTcd HEKOTOpOoe paBHOBECHe, ONpefessiollee MHHePaJH3alHIo
_~BOIBI 03€pd, KOTOpas 6yaeT Bbllle MUHEPANH3AINH IPUTOKOB,

B 6eccrouHoM o03epe OCYIZECTBJSETCS ITOCTOSTHHOE HAKOIJEHHE
coJiell, mpaBAa, 10 W3BECTHOro mpenena. Ilo mepe sacosenusi oszepa
U TpeBpalleHds ero B CaMOCaJOYHOe YCHJIMBAETCS pasBeBaHHe CO-
geit BerpoM. Hacrynaer cragus ycTONYHBOrO BOMAHO-cOJNeBOro Oa-
JlaHca: CoJIM, TPHHOCUMBIE B O3€PO NPHTOKAMHU, BBIHOCATCSA U3 HEro
BerpoM. [TonoOHoe cOCTOsIHHE coOJeBOrO paBHOBecHsl HabJojaercs
TaKXKe B COJISIHBIX HeCcaMOCAJOYHBEIX 03epaXx, I/ KOTOPBIX Xapak-
‘TepHBl GOJIBIIHE AMIIATYABl Ko/JeGaHWA YPOBHEH BOLBl U DE3KHE
usMenenusi Munepaausanuu ee (E. B. ITocoxos, 1955).

CounsiHble 03epa pacnpocTpaHeHEl B 00JacTsSX € 3aCYIIJIHBBIM
KJHMaTOM, HO KakK HCKJIOUeHHe BCTpPEeyaroTcd M B palioHax .JlocTa-
TOYUHOTO YBJAAXKHEHHUS, TJe HX HosiBieHne O0OYCHOBJEHO MPHUCYT-
.CTBHEM B HeJllpax 3ajexel COJIH.

Wamensas ruapoiuHaMuyecKue YCJIOBHS 03€pa, MOXKHO BEI3BATh
OnpecHeHUE HJM 3acOJIeHHEe 03epa WJM OTHeJbHBIX ero uacred. Ha
9TOM OCHOBEIBajiach BBIBHHYTAsi HAMU HJes ONPeCHeHHA 3anafHOH
uacTh 03. baaxam (E. B. Ilocoxos, 1946).

BiuaHue nUHAMHUKA MOBEPXHOCTHBIX BOJ HA HX MHHEPaau3aluio
HarAgQHO NPOCJEXHUBaeTcd Ha IPUMEPe CHCTEMBI 03ep, pacnoJa-
TaIIKHXCA [EenoYkooOpa3Ho B IpejAesax OAHOM KakKoW-HHOYAbL HO-
JIMHBL 37ech MOXKHO HabJaI01aTh psifi NOCJAEIOBATENIbHBIX O3€p OT
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CTOYHBIX 70 OeccToyHBIX. DTHM OOBACHSETCS IecTpoTa MHHepaJiH-
3allMd ¥ XUMHYECKOTO COCTaBa BOX, HANOJHAWUINX HoAOGHbBIEe BO-
poeMbl. B cyxux cTensix ‘g NYCTHIHAX MHOTHe DeKH JEeTOM B HH-
30BbfIX [IEPECcHIXaloT, IPH 3TOM COXPAHSIOTCH JHlb OTAENbHbIE H30-
JIUPOBaHHEIE JPYr OT Jpyra ImJjechl, COAepiKalllie BOLY PasjHyHOH
MUHepagusanui, MOKHO BCTDETHTb IJIECEI ¢ COBepINeHHO IpecHOH
BONOH, uTO OObsiCHAETCS WX [OJ3eMHOM NPOTOYHOCTbIO. Takue
[1echl [PEefCTaBSIOT COGOH oGHaXeHHs1 3epKata a/UIOBHaJbHBIX
Bof. HMcnapenue moutn HE BJHsieT Ha MUHEpaJH3alMIO BOJA KpyI-
HBIX PeX, TP2HSUTOM [EPECeKalollHX 30HY NYCTHIHb.

Takum o06pasom, B apUAHOM KJAuUMAaTe ¢ ero BBICOKOH HcIapsie-
MOCTBIO POJib PAaKTOpa AMHAMUKHM B GOPMUDOBAHHE MUHEDAJHU3AIHHE
MOBEPXHOCTHLIX BOJ IIpPeJCTaBJseTcsl CoBeplieHHO yeTkoi. OHa BHI-
paxkaeTrcs B TOM, 4TO, ueM cjaabee BOZOOOMeH, TeM, NPH NPOUHX
paBHBEIX YCJOBHSX, Bojaa Oyjer Oojblle HacbhilleHa coasgMH. B mo-
JASIPHOM KauMaTe JAelicTByer Apyro# ¢hakrop — BBIMOpAKUBaHHE. .
Ero BnusHue aHajoruuno ucmapenuro. Ilpn cmabom BOjoOOMeHE
BHIMOPAXKHBAHHUE PACTBOPHTENS ILPHBOJIHUT K YBEJHUEHHIO MHHEpa-
JIM3ALUUH NPHUPOJHOTO PacTBOpa. B ycnoBHsIX uU3OBITOMHOTO YBJIAXK-
HeHHs peuHble M 03epHble BOIB, KakK NPaBHJIO, HMEIOT HU3KYIO MH-
Hepaausanuio. Jla)ke B OTHOCHTENBHO 3aCTOHHBIX BOAax OOJOT Ha-
KalJHBalOTCS He COMM, a OpraHuyYecKoe BellecTBO. KoneuHo, KaK-
OO pexe WK 03epy NpHCYIla CBOS THAPOXUMHYECKAs HHIUBH-
JyanbHOCTb, OUpejenaseMas JHUTOJAOrHe#l NOopoj, caaraloliux o6-
Jdactb nutasus. JII0GONBITHO OTMETUTH OCOGEHHOCTL TI'HAPOXUMUH
KDYIHBIX PeK: BBUAY 3HAUNTENbHOH MHPHHBEI TAKHX PEK 'BOJEI BIa-
JaOUIUX B HUX NPHTOKOB OYEHb MeJJEHHO NepPEMEIIMBAIOTCH, UTO
CO3LaeT HEOAHOPOJHOCTb COCTaBa BOA IO IIMpUHe pekH. Tak, Ha-
npumep, pekn Kama u Oxa mocsie Bnagenus B Boary paspeinbho

HECYT CBOH BOJABl BHJOTh [0 KyHOBIIIEBCKOTO Bonoxpaﬂnmma
(A. A. 3ennn, 1961).

7\ I'pynToBble BOAB TOKE NOABEPKEHLI HCNAPEHHIO, XOTS B MeHb-

|
|

el cremeHH, YeM NOBEPXHOCTHBIE, W NO3TOMY HU3JIOMXKEHHBIH BHIE
BBHIBOJL IPHMEHHM H K HHM. Bc/encrBhe HeOAMHAKOBOW HpPOHHUIlAE-
MOCTH BOJOHOCHBIX IIODOJ, I'PYHTOBBIE BOJBL ABHKYTCH € PasAUYHOM
CKOPOCTBIO, & MecTaMu TpuoBGpeTaloT aaxke 3aCTOHHBIN XapakTep.
B pafionax c BBICOKOH HCIAPAEMOCTBIO 5TO MOMKET GLITh MPUUUHOH
pasJuuHON MHUHepaJH3alH¥ BOJ OJHOTO H TOrO e I'DYHTOBOTO IO-
ToKa. Hepenko G6/U3KO pacnonoXxeHHBlE CKBAXKHHBI BCKPBIBAIOT
"B a/UIIOBHAJIbHBIX OTJOMKEHHSX BOLY PE3KO DA3NMUHYIO MO MHHepa-
JU3aLUM, TaK KaK OJHA CKBAXKHMHA MONAafaeT Ha Y4acrok, CIOXKEH-
HBIfI KPYIHO3EPHUCTLIM MAaTepHa/ioM, TAe BOLOOOMEeH MpOTeKaeT
OBICTDPO, a ApYyrast CKBaXKMHA BCKPEIBAET TOHKO3€PHUCTBIH MaTepHaJT
¢ OUEHb HH3KOH BOLONPOHUIIAEMOCTHIO. B X0/M0AHOM K/aIHMaTe no106-
Hyl0 AudQepeHInanu0 MHHEpAAH3alnHUd BOJA MOIYT BBI3BATh ABJE-
Hy;ﬂ HPOMOpaXKUBaHKUA I'DYHTOBOTO BOAOHOCHOrO FOPU3OHTA.

! Benymyio posb B ¢opMUpOBaHNH MnHepannsauHH FPYHTOBBIX

- 123



¢
%
i

‘.

BOJ BCE JXe cJefyeT OTBECTH NPOLECCaM BhIEeNadynBaHUA U PacTBO-
penus. HlosToMy ¥ pasiauuus B MX MHHepaJH3alHiM M COCTABe Yalle
BCero OOYCAORJEHH JUTOJOTHUECKHMH OCOOEHHOCTSAMH = BOJOBME-
mawomux cjaoes. MMeHHO B XOpOIIO pacTBOPHMEIX - COJMEHOCHBIX K
TUICOHOCHBIX  110poAax (OpPMUPYIOTCA COJIeHEIE BOXBL CyAb(paTHO-
XJIOPUAHOTO KJacca, B IJIOXO PACTBOPUMBIX MOPOAaX (TpaHUTH, Iec-
YaHUKH, C/AAHIEL, H3BECTHAKH, NOJOMHUTHl M IIP.) — IPECHBEIE BOIBI
TrunpokapboHatHoro kjgacca. OaHako B 3Ty 3JeMEHTapHYO. 3aKO-
HOMEpPHOCTh (PaKTCD JWHAMHKH BHOCHT CBOM KOPDEKTHBBHL{ B mpe-
_JlesiaX TIepBOTG OT INOBEPXHOCTH BOJOHOCHOIO TI'OPM3OHTA COJeHOC-
' Hple M IMIICOHOCHBIE OTJIOXKEHHs, IPefCcTaBJsIomue co0ofl HacTenne
TPeIBIAYIIHX apUAHBIX 500X, He MOTYT COXPAaHAThCSA CKOJBKO-HH-
6yab paurenbHoe Bpemsi. OkasaBLINCh, B 30HE BJAUSIHHS I'DYHTOBBIX
BOL M B YCJIOBHAX HHTEHCHBHOrO BOLOOGMEHA, pPaCTBOPHUMEIE IO-
poasl OblcTpo paspymarrcid u BHEHOCATCH. Bo musbexanue OBITH
HeBEePHO NOHATHIM, cHesaaeM OroBOPKY. B HeKOTOPEIX MeCTHOCTAX
‘COJTH 3aJIeTaloT -Ha TIAyOHHE BCErO HECKOJIBKHX METPOB OT IIOBEpX-
HOCTH H, OMBIBasiCb FPYHTOBBIMH BOJaMH, KaK OyATO He mojBep-
raloTcs 3aMeTHOMY BhllesauyuBanulo. HabuaioneHus IOKaA3BBAIOT
(I'. B.. KoporkeBuu, 1961), uTo Takce aBAeHHEe MOXKET HMETh MECTO
'TOJNIBKO TPH MAaJIBIX THAPaBIMYECKHX YKJIOHAX I'PYHTOBOTO IIOTOKA,
0Py 5TOM BepXHHe BOIBI HAaXOJATCH B ABUKEHHM, COXpaHsas CBOH
OpecHHH XapakTep, a CJOH paccofioB Ha TIOBEPXHOCTH COJISIHOTO
‘TeJa OcTaeTcss INpakKTHYecKH HemoABHKHBIM. Ilo cyllecTBY 37ech
-06pasyiorcsd IBe 30HBl — HHTEHCHBHOTO U 3aMelJIEHHOIO BOLOOO-
MeHa.

™ BojBl NOCTOSHHO [efCTBYIOIUX IPYHTOBBIX IOTOKOB ¢ MECTHBIM
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THTAHHEM, Kak NpaBuao, OyAyT uMeTh caalyio MHHepaJH3alHIo.
IlpuunHy »Ke BBICOKOH MHHepaNH3aiM¥ TPYHTOBBIX BOJ ¢ HHTEH-
-CUBHBIM BOJOOOMEHOM cJenyer HCKaTh He B cocrase IIOpOfd JHaH-
HOTO BOJIOHOCHOI'O TOPH30HTa, & B YCJOBHAX ero nuraHHs, Cam 1o
.cebe caabbll BogooOMeH IpH OTCYTCTBHH HCIapeHHUsl HJH PacTBO-
pPUMBIX cosiell B TOpOJaxX BOAOHOCHOIO TOPH30HTA HE MOXKET SIBUTLLS
TIPUYHHON 3dCOJEHHUS TPYHTOBHIX BOLL. ,
Haxonsch moj HemocpelCTBeHHBIM BO3JeHCTBHEM aTMOC(EpPHBIX
" SIBJEHUH, TPYHTOBbIE BOAEI OTJIMUYAIOTCS BHICOKOH AMHAMHMYHOCTBIO H
HENOCTOSTHCTBOM CBOET0 peXuma, KoTopoe Haubojee Pe3KO INPOSAB-
JigeTcd IPH HEYyCTOMTMBOM KJMMAaTe: B 3aCyILJUBLIE IEePHOALI IpPO-
ACXOLHUT 34COJIeHHE TPYHTOBBIX BOJ, a BO BJAXKHBle — HX paccoJie-
Hue. B ToM ® ApyroMm ciaydafix XHMHYECKHH COCTAB I'PDYHTOBBIX BOJ
'KOpeHHBEIM o6pasoM MeraMopbusyercs.:

YMepeHHO MHHEDPAJU30BAHHBIE TPYHTOBBIE M IOBEPXHOCTHBIE
BOXBI OTHOcsATCS o0bluno Kk tuny lI. BosbMmem Takoi cocrae 3a HcC-
XOJHBIH M IOCMOTDPHM, KakKue mpeo6pasoBaHusl MOTLYT TNPOH30HTH
B nof0o0HOH TPYHTOBOH BOJAE NPU YCJAOBHUH ee IIPOTPECCHBHOIO 3a-
.contenud. o Hawana paccMarpHBaeMoOro npouecca Bofa HaXORH-
Jack B COCTOSIHHM paBHOBECHd ¢ BMeILAIOUMMH ee IIOPOXAMH,
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C yBennyeHyeM MHHeDaJM3aLHH U COOTBETCTBEHHO KOHI[EHTPAIlUH
HEKOTODHIX KATHOHOB paBHOBECHe HApPYHIaeTCs, 4YTO BHEIpaXKaercs
B peakilMaX KATHOHHOTO o0MeHa MeXAy BOJoH M mopomoid. Hauap-
muica rnpounecc OyAeT OCJOXKHATHCA BhINafeHHeM MHHEPAJOB M3
pacrBopa (kanabuut, runc u fgpyrue). Ilepsas cramus meramopdu-
3allH¥ DU YKa3aHHOM HMCXOJHOM COCTaBe BOJIBI yallle BCETO 3HaAMe-
HyeTCsl MCUEe3HOBEHHEeM CysbdaTa HATPUS, U NMOSBIECHHEM B PACTBODPE
XJIODHIOB MarHusl, B pesyasrarte uero tdn Il tpamcdopmupyercs
B THn IIla. Ilpu nanepHefinieM 3acosieHMH MOMKET HACTYIHTL CJae-
nywollasl, TOCHeNHss, CTajiud MeTaMOp(pHU3anuM XHMHYECKOIo CO-
cTaBa BOJIBI, 'BEIPAjKAIOILAACSI B IOSBJEHUH B PACTBOPE XJIOPHUIOB
KaJblus u B npeBpamlenun tuna Illa B Tun I116.

Onucanneiti xon Meramopdusanuu M..I. Bansmxko. (1939) Ha-
3bIBaeT NMPSAMBIM, IPHYEM 32 HauyaJbHYIO CTaiul0 MeTaMopdusanuu
npuruMaercs tun 1. Hago orMeruts, uro npsmas mMeTaMopdusanus
XUMHYECKOTO COCTaBa BOJBI MOXKET OCYILIeCTBJSATbCA [0 KOHIA
TOJILKO B cHelHpHuyecKof oOCTAaHOBKe, a MMEHHO B 00Jafaroliux
GoJbIION eMKOCThbI0O OOMeHa, GOraThbIX KOJIJIOMAaMH mopojax, Co-
Jepxkalux B IOIVIOIMIEHHOM KOMILJIEKCe HOHBl Kanabliusl. B xumuue-
CK{ TIACCHBHBIX BOJOHOCHBIX MOpoAaX (KBaplieBhle TECKH) IpH JIo-
Gofl CTaiuWH 3aCOJIEHHs] HAYaJsibHBIH THI BOJBl MOXKET COXPaHATHCA.
U ToapKo mocjde BbNafeHUs <¢y/abdara HATPUS H XJAOPUNOB HATPUA
B ocanok tun I nepefiner 8 tun Illa. OOpasosanue xe tuma 1116
B MaJl0o aKTHBHBIX [IOPOJAaX NMyTeM MeTaMop(dhU3aluHu BOOGIE HCKIIIO-
yaercs. : .

Ilpu paccosieHHH H3MeHEHME COCTaBa TIPYHTOBBIX BOJ, MOKET
coBepluatbcss B OOpaTHOM nopsike (ofpaTHas MeTaMopduaauwus,
no M. . Bansimugo), 1. e. tan 1116 — tun Illa—Tun II—Tun I
Ecmu nas npuMepa ondaTh ‘BO3pMEM TPYHTOBYIO Boay tuma II, to
B IIpOIleCcCE ONPECHEHHS ee B COOTBETCTBYIOLLEH cpele Oyner mpoTe-
KaThb peakuus xatuouHoro oOmeHna mo cxeme: Ca(HCO;g)o (Bona) +
+2Na* (morsowenusft kommiaeke) —2NaHCO; (Boma) +Ca* (mo-
TJIOLEHHBIH KOMILJIeKC), B pe3yabraTe kotopo#l tTum Il Bomel mera-
mopdusyercsa B tun I. Takum oGpasom, NOsBJEHHE COABl B TPYHTO-
BEIX 'BOLAX MOXKHO pacCMaTpHBaTh Kak I[0KasaTelb JajeKko
3allefIIero mpolecca UX ONPeCHEeHUs BCJAENCTBHE H3MEHEHHs MMApoO-
IHAHAMHYeCKHX ycjoBud. CoLoBEIE BOLH YACTO BO3HHUKAIT Ha Y4acT-
Kax BHIIleJaUHBAHUA H IPOMBIBA HOPOJ M nouB. 'eHeznc mOLOGHBIX

. BOJ MOXeT OBbITb U COBEPINEHHO HHBIM.

7 KopeHuble mpeo6pasoBaHusi COCTaBa BOALL B IIpolecce 3acoJie-

/ HHf U paccojieHHs npoucxopsat B ramHax. Corsnacuo H. IT. 3arenaun-
ko (1961), usyuaBmell XUMHYecKME COCTaB BOJ, OTMKATHIX M3
TJIMHUCTHIX (BOZOYIIOPHEIX) IIOPOJ, HA YYacTKax BHILIETAauHBaHUS
H paccoJieHHs MHHepaJH3auys IOPOBHIX BOJ B TJIMHHUCTHIX IOpPO-
nax (eeixkuMor) 0,6—5,8 r/a. Cocras BOA BapbHpPyeT OT THIAPO-

... KapboHaTHO-HATPHEBLIX Uepe3 cyab(aTHO-HaTPHEBLIE 1O XJOPUAHO-
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HaTpHEeBbIX, KO3 PUUHEHT <
tunoB | u I1. Ha yuactkax ke 3acosieHnsi MHHepaJHu3alis TOPOBBIX
BOJ INIMHHCTHIX TOPOA cocraBuser 13—50 r/a., Bospacras cHH3Y
BBepxX. CocraB ux xapakrepusyercs npucyrcrsuem MgCly u CaCly,

—or 0,9 1o 1,0, 1. e. 370 6YAYT BOABE

kKo3bdpunnenT %13,— paBHsiercs 0,40—0,567. Uz rabanu, npHBOAUMBIX

B cratbe H. [1. 3arenanko#, BuaHO, uTO 3710 BoAsl THna IIla (xmop-
marHueBble) u tuna I116 (xgop-kanbnuenwie). Conpepxanne CaCly
B oxuHoM cayuae pocruraer 309% 3kB., OOBIUHO K¢ 3HAUUTEJBHO
veHblle. B HoryiomeHHOM KOMILIEKCe TVIHH NPHCYTCTBYET KaJjbIHH.

Kak BHAHO H3 CKa3aHHOTO, I'DYHTOBEIE BOAKI YYTKO PEarupymoT
Ha BCAKHEe H3MEHEeHHA TMHAPOJHHAMHYECKHX ycioBui. CBoeo6pasHOi
npupojHo#l jgafoparopuell, B KOTOPOH BeckMa YeTKO IIPOC/AeXKHBa-
IOTCSl B3aHMONEPEXObl OJHUX THAPOXUMHUYECKHX THIIOB I'DYHTOBBIX
BOJ B JApYyTHe NOJ BJAHAHHEM UYepeaYIOIUXCHA NMPOLECCOB 3aCONEHHA
U paccOsIeHHusi, SBJASIOTCS MACCHBLI OpONIAEMBIX 3eMejb W COIpe-
AeJbHBIX ¢ HHMHM Y4acTKoB. llepHopnyeckue IOJHBEL BBHI3EIBAIOT
3Jech INOBBIIIEHNe YPOBHf, YBeJHYEeHHe CKOPOCTH (GUABTPAUHH H
OlpecHeHHEe TPYHTOBHIX, BOA. Mexny noauBamu Habamopaerca 06-
paTHOe dBJieHHe: chaj ypPOBHSA, YMEHbIIEHHe CKOPOCTH (HALTpAlud
H 3acojieHHe TPYHTOBBIX BOJ.

Ananus xapakTepa pacupeleseHus u UepeJOBaHUS TUIOB I'PYH-
TOBBIX BOJA MO TWIOWLAJAH, OYEBHAHO, NACT HAM BO3MOXKHOCTbH BHI-
HeCTH JOCTATOYHO JOCTOBEPHOE CYXKJeHHe O HAlpaBJAeHHOCTH THAPO-
XMMHYECKHX NpOleccoB Ha TOH HJau HMHOH Teppuropuu. Ilpuuuna
yCHIeHHust uax ocjabseHus BOLOOOMEHa B BOJOHOCHBIX IOPH3OHTAX
He BCerja 3aK/JIouaeTcs B KOJHYECTBE BBIIANAIOUIMX aTMOC(EpPHBIX
ocaikoB. Hepenko mepemeHa BOJHOTO pexuMa OOYCJIOBJIUBAETCS
HOJHATHAMH HJIH ONYCKAaHHAMU IOBEPXHOCTH .3€MJH, KOJeCaHUSIMHE
6asuca 3posun. Crajno GbITb, THAPOXUMHUECKHE JaHHbIE B OT/E/b-
HBIX C/AYYasiX OKAaXKYT [IONb3Y IPH PellleHHH BOmpoca 00 H3MeHeHHH
pUTMa K HalPaBJEeHHOCTA TEKTOHHYECKUX NBHKEHUH,

Ilepefinem Tenepp K BBISICHEHHIO POJIM IHHAMHKH B (OPMHpOBa--
HMHM XUMHYECKOTo cocTaBa 0oJjee riyboko 3ajerarollux ropH30HTOB
IOA3eMHBIX BOA. UeM Iiy6xke 3aseraer BOLOHOCHBIH FOPH3OHT, TEM,
B 00lleM, YCTOHUNBEE ero peKUM H 60Jiee MOCTOSIHHBl MUHEPAJH3a-
LU ¥ XUMHYeCKHH cocTaB ero Box. Beswuuna ucmapenus c ruy6u-
HOll pesko majgaer. Kax noxaswelBaroT HaOJIOLEeHHs, peajibHOe 3HA-
yeHHEe HCIapeHHe HMEET TOJbKO IS CaMOTO BEPXHEro I'OPH30HTA

" .Cc OTKDHEITOH NOBepXHOCTBIO. | [l ympolnenuss paccMaTpuBaeMoro

BONIpOCA MOUYCTHM, 4YTO (OPMHUPOBAHHE HOHHO-COJEBOTO C€OCTABA
BOZADLI JI@HHOTO BOJOHOCHOI'O I'OPH30HTA TIPOHCXOJHUT IYTEM PacTBO-
PEHHUSI OPOJ, CAarawliuX TOPU3CHT. A PYrUX HCTOYHHKOB HOCTYILIE-
Hust cosell Het. I1pu Takom nonylleHUH MHHeDaJH3alUsA BOAL OYIET
OTpeNeasiThCsl COOTHOIIEHHEM MeXIY CKOPOCTLIO paCTBODEHUS H
HHTEHCHBHOCTBLIO BBIHOCA IIPOJYKTOB pacTBopedus. B cimabo pactso-
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~*" Hanuune B HOpojax BKJIOYEHHH JErko pachopanlx MuHepa-

PHMBIX IOpOAax Aaxke NPH MEeNJEHHOM ABUIKEHHH OueBHIHO cdop-
MHPYIOTCS BOABI HEBLICOKOH MHHEpaJH3allM{ U YCKOpeHHe HJu 3a-
MejJieHle [BUXKEHHUS BN JIH BH3OBET Kakue-AuGo CyliecTBeHHbie
H3MeHeHHs B MHHepanusauuy. Kak wu3BecTHO, moJ GONBIUHMH CKO-
POCTSIMH IBHXKEHHUsS IIOJ3eMHBIX BOj (MMeEOTCS B BHAY He 3aKap-
CTOBaHHble BOJOHOCHBIE T'OPH3OHTHI, B KOTOPBIX IIOPOH BO3HHKAET
TypOyJeHTHOe JIBHXKEeHHE) TOHHMAIOTCH OOLIYHO CKOPOCTH, HCYHC-
JseMble IepBbIMH €IHHHIAMH MeTPOB B cyTKH. [IpoTsaKenHocTs BO-
JIOHOCHBIX T'ODH30HTOB HCUHC/ISETCS AeCATKAMEK H COTHSIMH KHJO-
MerpoB. Crajo OBITh, M IPW HHTEHCUBHOH LUDPKYASLUUH CPOK IIpe-
ObIBAHHS BOABI BIOJHE JOCTATOUEH AJISi HaCTYIIEHHS paBHOBeCI/IH
BOJIa == NIOPO/ia.

JIOB (ranma, MHpaOuJIUTa, THIca) cnocobeTBYeT 00pasoBaHuIo BOA

N,,"BIDICOKOI/I ‘MHHEpaJaHu3auun. HpI/I MEOJIECHHOM JOBHXKEHHU 31€Ch

MOryT copMHPOBaTbCs paccosbi. B 3ToM cayuae mpu yCKOpeHHH
dusbTpanyuy BOJ B pe3yJabTaTe HEOJHOKPATHO IOBTOPAIONIErOcs BO-
n000MeHa, MPOH30HIET NPOrPECCHBHOE HafileHHe MHHEPAJU3AMHH BOJ
¥ M3MEHEHHe UX XMMHYECKOro cocTaBa A0 HacTYIJIeHUss HOBOIO paB-
HOBecHsi MeXILY Bonol u nmoponoi. [Ipoumecc paccosenusi MOJ0OHBIX
TOJILL COBepiIaeTcs Ie0JIOTHYECKH AMUTeNbHOe BpeMsi. Bakuefmum
(haxTOpOM, OKa3LiBAIOUIUM BJHSHHEe HA MUHEPAJU3alHUI0 IMON3eM-
HBIX BOJ, ABJAeTCS TeMnl BojoobmeHa. B roprockianuarteix obJa-
CTAX OH B HECKOJIbKO pa3 HoJblile, ueM B miaTdopMax.

Bexpoieag poas ¢daxkropa IUHAMHUKKM B MHHepaJusanuy HOI-
3eMHBIX BOJ, CJACAYET NPHHUMATh BO BHHMAaHHE M XapaKTep Cpelbl,
B KOTOpPOH HaxXopmaTCAd BOJLL. YTBepXKIAeHHe, UTO MUHEpaiH3anusd
NOA3eMHBIX BOJ, HaXOAUTCS B IPSAMOH 3aBHUCHMOCTH OT HX JHHA-
MHKHY, CIIpaBelJIHBO He BO BceX ciayuasx. QHo Npeanmosaraer HajH-
Ype B _BOJIOHOCHOM TODH3OHTE IIEPBHYHBIX - PaCTBOPHMBEIX - conelt

B TBep}lO HJ )K “,[I\KOI/I anSaX. \‘—Iame BCero ITH. CoJix JHMET MOp---

C'KOE nponcxomneﬂnef TONOGHOH 06CTAHOBKE AMHAMUKA AEHCTBH-
TENBHO UEJHKOM ONpEnenser MHHepadu3anuio BOib. B ycaoBusax
3aCTOMHOCTH COJM BHOBb He CO3MalTCA, a IepepaclpenessiioTcs
MeXIYy >KUAKOH U TBeDAOH ¢dazamMu uaM chopMUpPOBaBILHECsS paHee
BBICOKOMHUHEPANH30BaHHble BOIbLl Jy4llle COXPaHAIOTCSH OT OnpecHe-
gua. Cama no cebe 3acTONHOCTb, NpPH YCAOBHUH IIOJHON H30JALHH
TOM3EMHBIX BOJ, He BEI3LIBAET NMOBLIIIEHHS HX MUHepasiusaunu. Ha-
0GopoT, BOAB JABHKYIIHECS HMeIOT O0OJbllie LIAHCOB OBOTaTUThCHA
COJISIMH, YeM BOJABI HEIOBHKHEIE,

ITocKoIbKY B peasbHbLIX YCJAOBHAX BOJOHOCHBIE TOPH3OHTHI PEAKO
GHIBAIOT MOJHOCTHIO H30JHPOBAHHBIMH, TO HCTOUHHMKEK HaKOIJIEHHS
B HUX CcoNefl MOTYT HaXONUThLCH 3a NpelesaMu BOJOHOCHBIX TOpH-
sougroB. Hanpumep, cofm MOTYT N[OCTYyHAaTh 43 NOJCTHAAOMHX. M
MOKPHIBAIOINX BOJOHOCHBIE TOPH30HTH BOAOYIOPHBIX MOPOJ MYTEM
nuhPY3HOHHOrO nepeMelleHds HJIM U3 MarMaTHYeCKHX 0YaroB B BHIE
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THAPOTEpMaJbHbIX pacTBopoB. IIpu 3TOM 3acTOHHBIE YCJIOBHS CIIO-
cOBCTBYIOT AKKYMYJISIUH CONEH B 10J3€MHBIX BOLAX.

B x0je 3aco/eHHsT U PACCOJIEHHSA NMOA3EMHBIX BOX IIPH COOTBET-
CTBYIOILMX YCJAOBHAX MOXET TPOHCXOJIUTh KOpeHHas MeraMopdu-
3al{Hs UX XUMHUYECKOrO COCTaBa, aHAJOrMYHAd ONHCAHHOH BHIIIE Me-
TaMOp(H3anuy 'PYHTOBHIX BOK. OAHAKO ¢ NIYyOWHONH MHTEHCHBHOCTH
MeTaMoOp(¢U3alUMK IO BCeM NpHsHaKaM pe3ko mnafgaer. [lo mepe
VIJIOTHEHHSI OCaJKa M [OCTENEHHOTO IpPEeBpallleHHs €ro B IOPHYIO
IOPOJY HPOMCXOAST CYILECTBEHHBle H3MEHEHHS B KOJJIOHAHO-XUMH-
yeckux cucremax. Bsaromaps caMonpoM3BGIBHOMY CTapEHHIO KOJ-
JIOHJOB TOPOJbl H3 AKTUBHEIX NPEBPAIAIOTCs B XUMHUECKH IIACCHUB-
Hele, Ha Goapminx ray6uHax XUMUYECKHH COCTAB BOJ CTAHOBUTCS
fosiee ycrofiunbiM. OcoBoe 3HaueHue B Tpeo0pa30BaHMH XUMHUYe-

- CKOro cocraBa BOJA 3JeCh HpH06p6TaIOT nponeccel CMEUIEHUA IIpU

BLITECHEHHH OJHUX BOX JPYTHMH.

C rayOuHHOH 3aMenJfAI0TCSl CKOPOCTH (UJALTPALUUH NOJ3EMHOH
BOZIBl H THAPOJHHAMHYECKHH PeXHM CTaHOBHTCH Bce 0oJee YCTOH-
YuBbLIM. [1aBHBIME paKkTOpaMHu mepHOJMYECKOTO HADYLIEHHS peXuMa -
IOA3EeMHBIX BOJ HBJAAIOTCA H3MeHeHHe KJAUMAaTHUYeCKHX YCJIOBHH
B 06JacTH UHMTAHHS H YCHJIEHHe WM ociaalleHHe TEeKTOHHUECKHX
IIPOIIECCOB, CONPOBOKJAEMBEIX COOTBETCTBYIOINMMH H3MeHeHUAMH
HANOPHBIX TpajueHTOB. BTOopofl (akTop HMeeT HCKJIOYHTESBHOE
3HaueHue jJsi Gojiee IJYOOKHX rOpPH30HTOB. KimMaTHYeckde KoJe-
OaHus mepefarOTCsA HA IMYOHHY ¢ GOJNBIIUM OTIO3LaHUEM.

CaMblM CJOKHBIM SIBJSETCA BONPOC O POJK AMHAMHKH B (HOp-
MHPOBAHHH M COXpaHeHHH IVIyOHHHBIX. paccosioB. OT pelieHHs ero
3aBHCHT [PaBHJILHOE IIOHHMaHHe TeHesmca paccosoB. O renesuce
pacco/oB CYLIECTBYeT ABa Pa3/jWYHHIX MHeHHsA. CorJacHo O4HOMY,
paccosbl NpPeAcTaBjasoT cO60H Hachaede NpeAbAYLIIHX TIeOJorHye-
ckux snoxXx. OHH morpeGeHbl B HeApax 3eMJid, NPHYPOYEHB K 3a-
KPBITEIM TeOJIOTHUECKHM CTPYKTYpaM M XapaKTepPH3YIOTCsl 3acTOH-
HBIM peXHMOM. Jlpyrie aBTOpPHl BO3PaKAIOT IPOTHB BO3MOXKHOCTH
JIJIBTENIbHOTO COXPaHEHUsI paccooB B INOrpe6eHHOM COCTOSIHHM MU
CYHTAIOT, YTO PAcCCOJBl XOTA OUeHb MeJJEHHO, HO ABHXKYTCH, a 3a-
Iachl UX NOCTOSTHHO BO30OHOBJSIOTCH. ,

Mrbl npupepxuBaeMca THIOTE3H HOTPeGeHHBIX BOJ U CUHTAEM,
YTO OTrPOMHBIE 3amachl MOA3EMHBIX PacCONOB MOTJIH (HOPMHUPOBATHCA
B I'e0JIOTHYECKHE TepHOLBl ¢ KPYIHBIMH MacwitabaMH COJeHaKOIJIe-
HHs. Paccosbl He TOMbKO morpeGasnck B X0Je CeAMMeHTally ocal-
KOB, HO W (UJILTPOBAaJUCh B HeApa IPH TPaHCTPECCHAX MOPCKHX
OaccelinoB. B cuny cBoero GoJbIIOro YIeJbHOTO Beca PaccoJbl
BLITECHSIJIM IIPECHble BOAB H CKOIJIAJIACh B CAMBIX HHXKHHX TODH-
30HTaX apTe3naHcKux OaccefinoB, MexaHusM mepeMellleHHST pPacco-
JIOB U3 BEePXHHMX FOPHM30HTOB B HHKHHe Xopowo nokazad H. K. I'u-
puHckuM (1958) u M. I'. Bansimko (1963). Cpenoroude MHUHEPA-
JIH30BaHHBIX BOJ B HHKHHX TODH30HTaX 3aMKHYTHIX M IIOJY3aMKHY-
TBIX CTPYKTYD — fIBJIEHHe 3aKoHOMepHOe. B rtex caywasx, rie umup-
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KyJaAlIus BOJ BLOJb NJAaCTOB 3aMejJsercd IOJ AeHcTBHeM Harop-
HOro rpaguesTa, JIOMHHHUpYIONlee 3HaUeHHe IpHoOpeTaeT BePTHKAb-
HOe [BHXKEHHe IIOJ BJIHSHUEM CHJBI TsxKecTH. MecropoxaeHus pac-
coJioB (POPMUPYIOTCS B pesyabTaTe HX Murpaunuu. BeaepcrBue mno-
FPYKEHHsT paccoJioB Ha 00Jbliie IMyOHHBI 3aTPYLHAACA UX LPEHAX.
Oco60 6JaronpusiTHble YCAOBUS CO3[aBaJjuCh AJs COXPaHEHHS pac-
COJIOB B Te€X TeOJOrMYeCKHX CTPYKTYpaX, KOTOpBHIE [JIHTEJbHOE
BpeMs HaXOAUJUCh B CTAAUH ONyCKAHHUS.

CoBepliiaeTcsi 14 B COBPEMEHHYIO 310Xy (OpMUPOBaHHe NOA3eM-
HBIX paccosioB? [TockosbKy paccosbl 06pasyloT CKONJIEHHsI Ha AHEB-
HOH NOBEPXHOCTH B apUIHBIX YCJAOBHAX (COMAHBIE 03€pa), BHAHMO,
yacthb Mx HHQuabTpyercss B 3emaio. OQHAaKo BBUAY He3HAUHTeJNb-
HBIX MaclTaboB COJeHaKOMNJeHNsT B HacToAllee BpeMa pasMephl HH-
bUABTPAUUK CPaBHATENbHO HHUTOXHBIL. [Ipumepom coBpeMeHHBIX
norpeGeHHBIX PaCCOIOB SIBJISIOTCH TOABLIOBBIE PacCOJbl COJSHBIX
osep (03. KopakoBckoe B Kaszaxcrane). Byayuu orneneHrl ot co-
JISHO! 3aJieXKH 03epa CJ0eM uja, OHH 06/JafaroT HarnopoM, CHJBHO
meramopusosansl u rasupyior (E. B. TTocoxos, 1955). A. 1. [Isenc-
JluToBCcKU# BBIZEsSIET THN JOHHBIX NOrpeGeHHBIX pPaccOJOB COBpE-
MEHHBIX COJAHBIX 03ep (1962a). AHasornyHele paccosbl. CONPOBOXK-
LAlOT W JAPEBHHUE COJISTHBIE 3a/EKH.

Huanason Bospacra norpeGeHHBIX paccoJiOB Ype3BblUaHHO ILH-
poK — ot reMOpuiickux (Bocrounas Cubupbp) L0 CcOBpeMEHHBIX.
TouHO TaK XKe U FUAPOLUHAMUIECKHE YCAOBHS HX 3aJeraHus J0JKHBL
OBITb pPAa3JHYHBIMH — OT COBEPLIEHHO 3aCTOHHBIX A0 HaXOAALIMXCH
B JBHXKEHHU OINPECHEHHBIX Pacco/oB, pa3BaBiseMBIX BEDXHUMH BO-
namu. JlokasaTenibCTBOM JBHXKEHHS pacCOIOB SBJAFIOTCH BBIXOABI
COJIIHBIX HCTOYHHKOB H aHOMaJbHO IIOBHIIEHHAs MHHepaJH3auus
I'PYHTOBBIX BOJ Ha OTJEJbHBIX yYacTKaXx.

Barasinel Ha TeHe3HWC, a Takke HAa JHHAMUKY TIJyOHHHBIX pac-
COJIOB, KaK CKa3aHO, MHAMETPAJbHO NMPOTHBOMONIOXKHLL [IpOTUBHUKK
rUnoTessl norpebeHHbIX U 3aCTOHHBIX BOJ MYTEM PACUETOB IIBITAIOTCA
J1I0Ka3aTh BO300HOBJSEMOCTh PACCOJIOB, HPH 3TOM  [IPHMEHsIeTCH
aubo. GanaHCOBBIH MeTOJ, JAUG0 MeTOA ONpefeNeHus] CKOPOCTH
¢bunpTpaunyun paccoqo no Qopmysde Hapcu. Ilepseii MeTon moxxer
JKaTtb TnpaBaomonobHOe INpejcTaBleHHe O BpeMeHH KpyrooGopora
BOJ ‘BEPXHUX, a He INIYOUHHBIX BOLOHOCHBIX TOPH30HTOB.

OcraHoBHMCSL Ha BTOPOM METOJ€, TIOCKOJBbKY OH ‘Bce Yaiie NpHU-
MeHfleTcd NPH WM3YYEHMH [HHAMHUKH MOJ3EMHBIX paccosioB. IJTHUM
merogom C. C. Bougapenko (1961) ycTaHoBHA KOJHYECTBEHHBIE
[0KasaTeJd BojooOMeHa B TNafjeo3o#ickol Toaule 3amanHo-Cubup-
CKOH Hu3MeHHOCTH. ABTOpP TMOAYEPKHBAET OPUEHTHPOBOUHBIH Xapak-
Tep TIONYUEHHBIX DPE3Y/JAbTATOB, TEM HEe MeHee Ha OCHOBAHHM HX
JleJiaeT BAOJHE KOHKDETHBIH BBIBOJ O CPaBHUTENBHO HEMPOLOJIKHU-
TeJbHBIX CPOKaX BO30GHOBJEHHS BbHICOKOMHHEPaJH30BAHHLIX BOJ,
3ajieraoniux npuMepHo Ha raybuHe 1000—2000 M u Gosnee. Cxko-
poctd GuibTpanuu, no ero pacyertam, oxoso 0,001 M B cyTKW, .
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a ‘BpeMs ABMIKEHUS BOABl Ha yuacTKax nporsxkenuem 100—300 xm
onpenenero 8 0,3—0,9 mun. Jer.

Ecan mopmoOHble pacuerbl 6as3upylOTCss Ha NPaBHABHLIX INIPei-
TOCBEIIKAX, OHM MOTYT OTPaKaTh TOJLKO COBPEMEHHYIO THHaMUKY
noa3zeMubX BoA. [lo HuM, KOHeuHO, HeNB3s CYIHTb O BpeMeHH (op-
MHPOBaHMS NOJ3EMHBIX BOJ, TaK KakK B IPOLLIOM THADOLMHAMHYE-
CKHe YCJ0BUSL uX npebuiBanus Morsiu OblTh noelmu. M. C. I'ypeBny -
(1956) HeBBICOKYIO MUHEpaJH3aluio ryOuHHbIX Bok 3amagnoi Cu-
OUPH IO CPABHEHHIO ¢ paccosaMu OOBACHSET UX PasbABIEHHEM, UTO
kax 6ynro nonreepxkaaercs pacueramu C. C. Bongapenxko.

W Bce Ke K pesysibTaTaM TaKHX pacyeTOB HAaA0 OTHOCHTHCH
KPUTHUECKH, TaK KaK OHH MOTYT NPHBECTH K JOXKHBIM BHIBOAAM.
Heno B ToM, uro B dopmyse Jdapcu B KadecTBe MHOXKHUTENS (HUTY-
pupyer Ko3pdunueHT mpoHUnaemoctu (Uau (UILTPALHH), 3HAUe-
HHsI KOTOPOTO Pesko KojeGaioTesi Ha HeGOJBIIHX PacCTOSHUSX,
BegaencTBre 3TOTO0 NPOH3BOIAUTENBHOCTH TPYHTOBOTO IIOTOKA, . BRi-
ygciedHas no Qopmysae Ilapcu, kax NpaBHO, CHABHO OTJIHYAETCH
OT NPOU3BOAUTENBHOCTH, TIOJYUEHHOH Ha OCHOBaHWH OTKauek. Jlaxke
JJ8 HeBGOJIbIINX XOPOIUO HM3YUEeHHBIX YYACTKOB BOJOHOCHBIX TOPH-
30HTOB. THIPOT€OJNOrHYECKHE paCYeTEl HMEIOT OPUEHTHPOBOYHOE 3HA-
uyenne. C. C. Bornapenko BooOllle He pacrosaraj AaHHBIMU O IPO-
HHIAEMOCTH, a 3ajJaBLIMCh onpejeneHHOH mnporuuaemocroio (0,1
Japcu) W B3AB 3HaueHwe nopucroctd, paBHo# 10%, mpousses BHI- -
YHC/IeHHE CKOPOCTeH JBHXKEHHsI BOJABI B INOPOLAX C YKa3aHHBIMH
napaMerpaMH, IIPH 3TOM OBLJIM HCIONL30BAaHEl T'HAPaBJAHUECKHE
yKJI0HEL, HabmogaeMble B 3anaaHo-Cubupckom apresuanckom bac-
cefine. [lonyuenuble nanaple C. C. Bomnmapenko oTHec K Me3030ii-
CKUM mopojam. OacceliHa.

ComHeHne BBIZBIBAET U IpUMeHeHue (Oopmysanl Jlapcu g Bbl-
YHCJAEHHS CKOPOCTH JBUXKEHUS BOJABI ¢ OYeHb MalbIMH I'HADaBJHYe-
CKUMY YK/JIOHAMH, BbIPaXKaeMbIMH JeCSITUTBICSIUHBIMHE IOJAMU €LHU-
HUI(Bl (YETBEPTHIH 3HAK IOCJE 3amsITOH), KAKUMU KaK pas u OlepH-
pyer C. C. bougapeHko. YcraHOBJEHO, YTO IPU MaJblX YKJIOHAaX
3aKOHOMEDHOCTh, BBIpaxKaemas ypaBHeHuem J[apcu, Hapymiaercs,
TAK K4aK [PH CJAMLIKOM MaJblX 3HauYeHUsIX TpajueHTa JABHKeHHS
BOABL BOOOIe He HalOJarofaercs. JlBuXKeHHMe HauMHAeTCd TOJBKO
nocJle TOro, KaK IpajHeHT cTaHer 6oJbllie onpeaeleHHOH BeJHUHHEL,

- pasHo# JJIf pasJUUHBIX MOPOA. DTy BeJHUUHY HA3BIBAIOT HauaJb-

ubim rpaguertoM (B, A. [Tpuknoncku#, 1958, crp. 101).

Mu1 npucoennnsgemcs x MHenuio H. M. Kpyraukosa, uto B Ha-
cTosilyee BpeMsl PAcCUHTAaTb CKOPOCTH ABMKEHHS Boj 3anajHo-CH-
oupcxoro 6accefiHa TeOpeTHUECKH HEBO3MOXKHO. ['pajmeHTH MX Ha-
mopa HAaCTONbKO MAaJBl, «UTO JeKaT BHe 00/JacTH NPHMeHEHHS CY-
LIECTBYIOIUX pacueTHbiX - Gopmysa. CKOPOCTH JABHKEHHUS] NPH IPOBE-
JeHUH 1oJOCHBIX pAaCyeToB NOJYY4aioTcs HBHO 3aBLILIEHHBIMH»
(B. b. ToprosaHosa ¢ coaBropamu, 1960, crp. 190).

. TpynHo Takxe corsacuTbes c npeanonoxenneMm C. C.. Bomna-
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pPEHKO O pasrpyske apTe3HaHCKHX BOJL Uepe3 IVIMHUCTYIO BOXOYIOP-
uywo toaiy. OOBIUHO B TaKHX cJayyasx ccelialorcs Ha A, H. Msa-
taeBa (1947), sikoGBl IDOKasaBIIEro CyllleCcTBOBaHHe (UIBTPANHOH-
HBIX TOKOB uepes BOAOYIOpPHLIe ciou. Ha camom mene ero «reopus
HalOPHOTO KOMILJIEKCA TNOJA3EMHBIX BOJA», oTOpacelBalomias, Io
YTBEDXKJIEHHIO €€ aBTOpa, MMIIOTE3Ll O PENUKTOBBIX BOJAX, IOBEHUJib-
HBIX BOZAX, 00 dKCIIyaTalldy apTe3HaHCKUMH KOJIOANAMH ‘BeKOBBIX
3amacoB II0JI3eMHBIX BOJ, HAXOJUTCS B NPOTHBODEUUH ¢ HOBEHIIHMH
napabMH TEaporeosorui. CcblialoTesl TaKkKe Ha NOATBEPXKAEHHYIO
IKCTePUMEHTAMH BOJONMPOHHUIAEMOCTL TJIMH, HO TP 3TOM 3a0bi-
BAlOT, KaKuM 06pasoM TPOBOJMJIHCHL 3TH 3KCHepuMeHTH. [loj TeMmu
IaBIEHUSMH, KOTOphiEe CO3[al0Tcsd B JjlabopaTopusix, u GoJjee mJIOT-
HBElE Tejla TPONYCKalT BOAY. B mNpuUpOZHBIX YCAOBHSIX HamNOpHEBIE
rpajiMeHThl 'BO MHOTO pa3 MeHblIe ¥ MOLIHOCTH IVIMH BBIpaKaroTcs
He caHTHMeTpaMH, a JecsiTkaMd U coTtHAMU MerpoB. HabGaiomeuuns
HaJ| XUMHUECKUM COCTABOM MOJ3EMHBIX BOA YOeIUTEIbHO NOKA3bI-
BAIOT, YTO BbIJEPKAHHBIE CJIOM TVIHH SIBJSIOTCA HAIEXKHBIMHM BOLO-
yHOpaMH, H30JUDPYIOLMMH BOLOHOCHBIE TOPH3OHTHI APYr OT APYra.
MoxxHo roBOpHTB O mepelrauye HAmNOpPOB Hepe3 CJAOM IJIHH, HO He
0 (puapTpanuu Boxpl. Pasrpyska ke apTe3MAHCKUX BOJ Yepe3 IJid-
HHCTYIO BOJOYIOPHYIO KPOBJI BO3MOMKHA NPHU HaJHYUM B HEH BO-
JONPOHHIAEMBIX OKOH HJH CTPYKTYPHBIX TPELIHH. _

AHajorHuHElE PACUETBl CKOPOCTH ABUKEHHS TJYOHHHBIX MUHE-
pa/M30BaHHBIX BOJ U PaccOiOB MBI HAXOJHUM H y JIPYTHX aBTOPOB.
IToawsysice ¢opmynofi Hapcu, B. B. Bacuanes (1961) onpenenns
CKOPOCTh JBMIKEHHS I'IYOMHHBIX PaccoJioB JeBOHa IOT0-BOCTOKa Ta-
rapuu B 0,005—0,04 M B rog, npuHAB Ipu 3TOM K03(D(UIHEHT TPO-
HunaemoctH paBHBIM 0,5 papcu. Kak u B OpeibiiyllleM NpUMEpE,
HamopHble TpaJUeHTHl 3JeCh BHIPAXKAIOTCA LECATUTHICAYHBIMH |
Ja¥e CTOTBICAYHBIMH AOJMAMH eXUHHUIBL. ABTOD HPUXOIUT K 3aKJO-
uenuio: «IIpu BecbMa 3aMelIeHHOM BOAOOOMEHe COCTAB IOA3EMHBIX
BOJl JeBOHA B IIPOIECCE MUIPAlUK B TeUEHHE IJIUTENbHOTO TI'e0so-
THYECKOTO BPeMEHH H3MEHSJICS IOJ BJHMSHHEM Das3/JUUHBIX TUAPO-
XHUMHYECKHX fporeccoB. ITocnennne Guliu HanpaB/eHbl B OCHOBHOM
B CTOpPOHY o06pasoBaHHS KOHIEHTPHPOBAHHBIX DaCCOJOB 3a Cyer
oboralllenysi HauboJiee YCTOMUYHBEIMH B BOJHOM pacTBOpPe KOMIIO-
nentamu» (crp. 38). OTKyna ke Oepyrcs 3TH YCTOHUHBBiE KOMIIO-
nentsl (CaCly, 6pom u 1pyrie) — aBTop He OGBSCHSET.

B. H. Kopuenwreiin (1960) Bbluncaus no ¢opmyne dapcu cko-
pocTh ABMXKEeHHA [I0J3eMHBIX BOX Ha yyacTke HeBunnombicck—Han-
sopHoe. [lepenan HamopoB Mexnay cks. P-2 (Hesuunombicex) u P-1
(Hanzoproe) pasen 39 M, paccrosinve MeXIy CKBAXKMHaMi 25 KM.
[Tponunaemocts npunsra paBHo# 0,5 nmapcu, mnopucrocts 20%,
ssiskoctb 0,5 canTunmyasa. CKOpOCTh ABHXKEHHS TOJYYWJIach PaBHOM
2,46 m B rox. M. A. Taraasckuit (1953) onpenenun CKOpocTb ABH-
}(KeHHS% )pacconos CpenHepyccKOH CHHEKNM3M B 1—5 M B rox

cTp. o1). '
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ITono6Horo poma pacueTamu NBITAIOTCS KOKA3aTh CPABHHTENBHO
GOJIBITYIO ‘CKOPOCTh ABUMKEHHS [OJA3EMHBIX PACCOJOB UM HEBO3MOXK-
HOCTb T€QJIOTHUECKH IJIUTENbHOTO NpeGhiBaHUA HX B HEApPAX 3eMJIH.
OpHakoe pe3yibTaThl 3THX pPAacueroB 3aBHCAT He CTOJMBKO OT HX
THLATEABHOCTH U HPABUIBLHOCTH BLIGOpA (GOPMYJIbI, CKOJILKO OT MpO-
H3BOJBHO B3SITBIX KCXOAHBIX JAHHBIX. B 3ToM MOXKHO yOeauThes
Ha npumepe npoussenenHoro B. H. Kopuenuirefinom pacuera Be-
JUYHHBL PasTPY3KH NOA3eMHBIX Boj B Kacnuiickyio snaauny (1962).
ABTop omnpegenua AeGUT KoableBOro Boxoszabopa pazuycom 500 KM
u 39 DHeKTHBHON MOIIHOCTBLIO BOJOBMELIAIOUINX HOPOJ 2 KM, CUHTas,
4YTO TAKOH THIaHTCKHU B0J03a00p TPUMEPHO OTpaKaeT OUYEpTaHUA
Kacnuficko#t Bnaguusl, [lpunss nopucrocts mopox pasroir 0,25,
CKOPOCTb ABHXKEHHA TMOA3eMHBIX BoA 0,2 M B roj, OH noayuun nebut
NOTOKA K YIOMSHYTOMY KOJbIEBOMY Bojposzabopy 0,3 kM® B Tox.
ABtop numier: «Mcxonst U3 yKasaHHBIX BBIIle AAHHBIX, HAJO MOJa-
TaTth, YTO BOSMOMKHAsA IOrPEHIHOCTh enBa Jii TpeBbicur 100—200% ».
IlpakTuka 6opuOBl ¢ BONONPHUTOKAMM, 'B TOPHBIE BLIpaGOTKU yOex-
ZaeT B TOM, YTO TOUHOCTb IIPOTHOCTHYECKUX TI'HIPOTEOJOTHYECKUX
pacueroB, IIPOH3BOIUBIUMXCH Naxe HAa OCHOBAHHM JAHHBIX JeTaJjlb-
HO¥ pasBeiKu, 4acTO ObIBAET MeHbIIE TOH, KOTOPYIO HasblBaer
B. H. Kopuenmreiin. 1o u mnoustHo. OCHOBHOI IOKasaTeas —
K03 PUIHeHT QUAbTPAIUH, BXOASLKA BO Bce pacueTHble GOPMYJIB,
OT ‘BEIHYHHLI KOTOPOTO TPSAMO 3aBHCUT CKOPOCTH JABHIKEHHS W Je-
OUT BOJK, HA COBPEMEHHOM YPOBHE TEXHHKY H METOJUKH IIOJIEBBIX
pabor MoxKeT OBITH ONpeflesieH ¢ TOYHOCTLIO mnopsiaka == 100%
(M. B. CeipoBarxo, 1960). : .

FunponnnaMuueckiél peXUM TMOJA3EMHBIX BOM, Kak SBCTBYeT U3
ONMCAHUS OTAEJbHBEIX apTEe3HAaHCKUX BaccefHOB, JOCTATOYHO pPA3HO-
obpasen. Tak, B JlHenposcko-JloHenkoM apTesmaHCKOM OacceitHe
b. U. Kynenun (1958, 1959) ycranasiuBaer Gomee 100 muxsos
BOJO0OOMEHa. DTHMHU LHUKJIAMH, OUEBUIHO, ellle He 3aTPOHYTHl Hau-
6osee ray60KHe BOJOHOCHBIE TOPH30HTLI, HO HOJHOCTBIO ITPOMBITEL
TPETHYHBIE, MEJOBBIE M IOpCKHE OTJIOMXKeHHs. Daccelinnl Tepcko-
Kymckoit u IOxku0-MaHIBINIAKCKUN HAXOMATCsT ellle B COCTOSTHMU
HepBOro LuKJAa BOJOOOMEHA, XKOr[a BBITECHEHHE NOTPeOeHHBIX MOp-
ckux Boj mpomodxkaercs (C. A. llarosan, 1949; K. @. Opdanuny,
1962). Haa CypxaHn-Hapbunckoro GaccellHa Hauajo ABUMKEHHS BOJ
B miacrax JI. C. Bamamos (1961) npuypoumBaer K TpaHHIE HEO-
reHa ¥ 9eTBePTHYHOro BpeMeHM. o Hauaja YeTBEPTUUYHOTO me-

-pHoda OCaiAxKH BEPXHEro MeJjsa U IaJieoreHa He OBLIH C06paHbI

B CKJaNKHU, He IMONABEPT/INCh 3PO3UH M OBLIK 3aKPBHITH AJsi TPOHHK-
HOBEHHS IPECHBIX HHGUIbTPATUOHHBIX BOI.

C xapakTepoM pexuMa CBsf3aHa MHHepanamsanus soxa. B lue-
npoBcko-lonenkom apresnaHckoM GaccefiHe BOABI B OCHOBHOM: He-
BBICOKOH MHUHepaJ/u3aiul, XoTd B TIIyO0OKHX uacTax Oaccefima 3a-
JIeTal0T paccoJbl. B Jpyrux yIOMSHYTHIX - 6acceflHAX HMEIOTCH ro-
PH30HTHL ¢ NpPECHOH BOJOH, HO HADPALY C 3TUM OTHEJbHBIE TOpPH-

132



30HTBHl CONEPIKAT COJEHYIO BOAY. D HIDKHHX UacTsX apTe3daHCKHX
GaccelinoB, NpuypodyeHHbIX K InardopmenHbiM Aenpeccusim (Moc-
Kkoeekoro, Boaro-Kamckoro, Ilpugacmnuiickoro, Bocroyno-Cubup-
CKOro), 3ajieraldT OTPOMHBIE MacChl MECTAMM He3aTPOHYTHIX pas-
©GaBjieHneM, KOHIIEHTPHPOBAHHEIX paccosioB Tuna I116.

B sakaioueHne ocTaHOBUMCS HA POAM AUHAMHKU B 06pasoBaHUU
BEPTHKAJbHBIX THIPOXHMHUeCKHX 30H. OcoOblll HMHTepec BBI3LIBAET
MIHPOKO pACHpOCTPAHEHHBIH B apTe3naHCKHX OaccelHax THI 30-
HanpHOCTH, (QopMHpyIOILUiicd B Npolecce BHITECHEHHA TIyOHHHBIX

Kpaegasa obraocme
numaHuf Gacceuna

Owae pasepysxu
cepo8odopodusix 800

Puc. 4. Cxema BBITECHEHHs! MHHepaJbHBIX BOA mpecHbmMH, no A, M. Os-
YHHHHKOBY.

!/ — BOAOYHOpHBIE CBHTEI, 2 — YPOBEHb IIOA3EMHBIX BOJX, & — FOPH3OHT C MepPBHY-
HBIMH OHTYMAaMHu.

3aCTOHHBIX PACCOJIOB BEPXHUMH NPECHBIMH BojaMu. Mexanusm 3TOro
BLITECHEHHSI M CaMy 30HaJbHOCTb HCCIELOBATEIH DPHUCYIOT NO-pas-
HOMY.

Ha puc. 4 usobpaxkeHa cxeMa 3aMellleHHss MaLECTHHCKHX MH-
HepaJbHBIX BOJ CNa6OMHHEPANH30BAaHHBIMu BomaMu, no A. M, Os-
guHHuKOBY (1949). CormacHo 3Toil cXeMe, MHUHEPAJbHBIE BONE Bhi-
TECHAIOTCA IIPEecHbIMY 10 Bcelt moliHoctu msacra. C. A. arosan
(1959) pasnuuaer nBa BHLAa 30HAABHOCTH B apTe3HaHCKHX Gaccefl-.
HaxX — BepTHKaJbHYylO, ycraHosieHHyw H. K. Wraarosuuem, u ro-
PH3OHTAJBHYIO B Ipelenax KaXAOro BOIOHOCHOTO itacra. -MH-
(UALTPAUHMOHHEIE BOJABI, ABHXKYIIHECH OT 00JacTed NHTAHUS 110 BO-
JOHOCHOMY TODH3OHTY, BBLITECHSIFOT H3 HETr0o IIepBHYHBIE morpeGer-
Hble MOpCKHE BOJBl BBICOKOH MHHepanu3aluum H 00pasyioT psaf
THAPOXMMHYECKMX THIIOB, pachoJjaralouuxcs 3oHanbHo. Ha puc. b
TI0OKa3zaHa cMeHa OAHOH 30HBI ApPYroil, MpPOHCXOJIsINasi B Hampas-
JeHun aBuxkenusi noasemusix Box (mo C. A. llaroanmy). Mexa
HU3M BBITECHEHHSI [OrpeGeHHBIX XJOPHIHO-HATPHEBO-KaJdbI[HEeBBIX
PacconoB SCHO BHJAEH M3 DPHCYHKa. AHAJOTMYHYIO KapTHHY
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soHanbHocTd pucyer B. A. Benep (1961) n/st BOJOHOCHBIX TOPH3OH-
ToB KamkajnapbuHCKOro apTeaHaHckoro 6accefiHa.
Ilo-uHOoMy  m306pakaeTcssi 30HAJbHOCTE TOA3EMHEIX  BOJ

- M, E. Anbrosckum (1958), KoTophi¥i HashiBaeT ee «BEPTHKaJbHON

I1aCTOBOH 30HAJBHOCTBIO» (cTp. 11). Kak BuaHO H3 puc. 6, aBTrop
IpeJCcTaB/]seT €e B VIPOIIEHHOM BHJE: 30HA TI'HIPOKapGOHATHBIX
BOJ CMeHfeTc KHM3Y 30HOH cyJb(aTHBIX BOJ, a ellle HHKe — 30-
HOH XJIOPHIHBIX BOoA. Takoe uepenoBaHHe IPOCAEKHUBAETCH. KAK IO
BEeDTHKAJH, TaK W IO NaJeHHI0 BONOHOCHOTrO ImJjacra. B cxeme oT-
paxennl Barasabl M. E. AJbTOBCKOro Ha reHETHYECKYIO CYIIHOCTE

b I A I

il

Puc. 5. CxeMa 30HAJBLHOCTH HoAseMHbix BoA, mo C. A. Illarosauy.
I — o6gacTh NHTAHHSA BOLOHOCHLIX TOPH30HTOB.

(GOpPMHPOBaHUS THIPOXUMHUECKOH 30HAJBHOCTH. ABTOp CUHTaeT, YTo
OpuyuHOH 06pa3oBaHusl BEPTHKANbHOH THIPOXHUMHYECKOH 30HA/L-
HOCTH SIBJISleTcs NOJ3eMHOEe HCIlapeHHe.

[IpuBenennble BHIIIE CXEMBI, XOTH U HOCAT YMO3DUTENLHBIH Xa-
paxTep, HO B H3BECTHOH Mepe ONUPAaIOTCs Ha AaHHBIE Pa3BeNOUHOTO
oypenust. [lpu 3TOM 0JHH # Te Ke (AKThl HHTEPIPETHPYIOTCH IO-
pasuomy. Hameuaemeie C. A. IlarosHunem THAPOXHMUYECKHE 30HBE

mpocnexkupawrcss B Tepcko-KyMckoM u B HEKOTOPBIX APYTHX apTe-

snanckux Oaccelinax. OQHaKO U3 €ro CXeMBl TPYAHO NOJYYUTH Ipa-
BHJIBHOE INPEACTABJEHHE O TpPUUNMHE BOSHUKHOBEHUS THAPOXUMUUE-
CKHX 30H B IIpOIiecceé BBLITECHEHMS MOJ3EMHBIX PaccojoB. YToObI
GainKe MOMOUTH K PEIleHHI0 HaHHOH IpOOGJeMBl, BOCIONb3yEMCH Me-
TOJIOM aHAJOTHH. :

PaccmarpuBaeMmblif Tpomecc uMeeT MHOTO OOIIMX YEPT C COJfA-
HBIM KapCTOM, NMPOSBJSIOIUAMCS NPEUMYILECTBEHHO Ha NOBEPXHOCTH
cosisinblx Tesi. OMEBIBaIOLIHe CBEPXY COJISTHYIO 3a/I€Xb IPecHBle BOABI
B3aUMOJEHCTBYIOT HENOCPEACTBEHHO He C CAMUMHU COJSMY, a C TPH-
KpBIBaloLiell coqsiHoe Tedo neneHon paccosos (A, M. dzenc-Jlu-
tropckuft, 1961). Hanconeebie Boast pas6GaBisioT paccosbl H, cMe-
IIHBAsICh C HHMH, BBIHOCAT PACTBOPEHHBIE COJH Ha IIOBEPXHOCTH.
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HuTencuBHOCTL 3TOTO TIpOLlecca 3aBUCUT OT CKODOCTH [IBHMKeHUs,
KOJIMYECTBA BOABI ¥ BEJHUMHBl YAEJbHON NOBEPXHOCTH COMPHKOCHO-
peHusi. Pacconsl Gosiee TsXKeable, 6oJiee BS3KHE U MeHee TEKY4YHe,
yem npecnass sopa. Cormacuo B. I'. Koporkesuuy (1961), Hach-
wennsiii o NaCl paccon (357 r/fn mpu 10°C) Tsaxenee npecHol
BoAbl Gosee uem Ha 20%, a nuHaMHyeckas BSISKOCTb (BHYTPEH-
Hee TpeHHe) yBejuunBaeTcs B ABa pasa. B. I. Koporkesuu mosa-
raert, 4r0 arpeccMBHas BOJA MOCJOHHO IlepeMelllaeTcsl Hajd pacco-
JamMy, CKOPOCTb ee IBHKEHHS BO3pacTaeT II0 Mepe yLaJeHus BBepX
OT BOJIOYIIOpPA (COJIAHOTO TeJa).

Vi .

{Im-

Puc. 6. Cxema pacnofoeHHs TIJIACTOBBIX TIHAPOXMMHYECKHX 30H,
no M. E. Anbrosckomy. ‘

1 — BojpoynopHele nopoawt; I, [II, II] — nomepa ceuenud; I' — 30Ha THAPOKApPBO-
HaTHBIX BOA; C -— 30HaA CysabdaTHBIX BoA; X — 30HAa XJODHUIHBIX BOA.

Hwmes B BuAY cKasaHHOeE, TIpoliecC BLITECHEHUS TJIYOMHHEBEIX pac-
COJIOB IHpejcTaBjsieTcs HaM B ciefyiolleM Bufe. llojg BausHuem
reoJIOTHYECKUX IIPHUUH IPecHble HJIM COJIeHble BOJBl AOCTHTAIOT
NIOBEPXHOCTH pAaccoNbHOH 30HBI. Ha KOHTakTe ¢ Hell ofpasyercd
30Ha CMeIIaHHBIX BOA. JIBMXKeHHe BOJ H Pacco/OB BBHAY PasHOCTH
B VAEJbHOM Bece coOBepllaeTcsi mocjaoiHo. B ro BpeMs Kak B HUK-
Hell 4acTH paccOosbHOH 30HBI ITOKOSITCS Macchi HENOABHIKHBIX pac-
COJIOB, B BepXHell 4acTH OIPeCHeHHHIE CJAOM UX NMPUAYT B IBHKE-
Hue. IlocrenenHo B 30HY cMelIeHUs, KOTOpasl NepeMellaeTcsl KHU3Y,
BKJIIOUAIOTCS BCe HOBBle TOPIHHM PACCOJOB M B KOHEUHOM HTOTE
HUXKHUE CJOH. IJTOT IPOIECC COBepUIAETCH HCKJUHTENbHO MEN-
. JIEHHO M MOKEeT OXBaThiBAThb LieJibie re0JOrHYeckKHe NepHOIBL.

Ha puc. 7 maHa Hama cxeMa OGpa3OBaHHsS THAPOXHUMHUYECKHX
30H B pe3yJbrare BHeJPEHHS THAPOKapOOHATHHIX HATPHEBHIX BOJ
U cMemeHusi ux c pacconamu tuma I116. Hepenko nab.ronaemoe
B apresvaHCcKuX OaccefiHaX coyeTaHHe TMIPOKapOOHATHO-XJIOPHIHOH
HaTpUEeBOH MM CYJb(ATHO-XJOPDHIHOH HATPHEBOM 30HBI C pacHo-
JIOKEHHOH HUXKe 30HOH XJOPUIHBIX HATPUEBBIX H ellle HUXe XJOPHI-
HBEIX KaJbIHEBO-HATPUEBLIX BOJ KaK Pa3-CBUAETENLCTBYET O HAJHUUU
NpOLECCOB CMELIEHHS W BBITECHEHHs pPaccosioB. BBumy pasauuHoi
MPOHUIAEMOCTH IIOPOJ paccMaTpUBaeMOe sIBJeHHE B pealibHBIX YCII0-
BHAIX YPE3BbIUAHHO YCJAOXKHSAETCS U HE MOXKeT OBThb NpPEeACTaBJIEHO
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B BHAE OJIHOK YHHUBepPCaJbHOH cXeMbl. Paccosnenuio cHauana
[OIBEpTaeTcsl BePXHAA YacTh BOAOHOCHOH TOJILIH, IIpUYeM - Olipec-
Hs0Iee BJAHAHNE B TEPBYI ouepelb cKaxkeTcs Ha 0oJjee TPOHH-
[MaeMbIX CJI0SIX, OT KOTOPBIX OHO PaCHPOCTPAHUTCA .K MeHee BOMO-
IPOHANAeMEIM U B KOHEYHOM CUeTe K BOJOYHNOPHBIM TINIHHHCTBIM
coAM. B mocnenHIO CTagHIo paccodenus, B cAydae B3auMOIel-
CTBHSI INPECHBIX THAPOKApOOHATHO-KAAbIMeBbX BOJ C MOPCKUMH
OTJOXKEHUSIMH, Y KOTOPBIX MOIVIOLIEHHBI KOMILIeKC HaTpHeBblH,
dbopmupyercs tun I BoaHL

} 3ona npecrsx

S
[
7 b
HCOy ~ unu coneHtix 600 i[
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P

Puc. 7. OGpasoBaHue THAPOXHMHMYECKHX 30H B IpOlecCe BLITECHEHHR
PAcco/IoB BEPXHUMH BOJAMH.

B HexoTopblx apresvaHCcKUX OaccefiHaxX IIPOILECCHl PaccoJIeHdst
HAUUHAIOTCA ¢ CaMBIX HUKHHX TOPH3OHTOB, B CBSI3M C 4YeM MHHe-.
panmsanys ¢ rayO0uHOH He yBeJWuHMBaeTcs, a YMEHBIIAeTCs X B CO-
OTBETCTBHH ¢ 3THUM Habaogaercsd 006paTHBIA NMOPAAOK uepeloBaHUA
rugpoxuMuueckux 30H. B DBosbmom Ascrpanmiickom Oacceiine
CBEPXY HAaXOMASITCS XJOPHAHBlE BOLB, MOJ HUMH 3aJeraiTt Cyab-
(GaTHO-XJOpULHbIE, HHXKe TOCIeJHUX — IHIpoKapOOHaTHO-XI0pUI-
Hble, ellle HIXKe — XJOPHAHO-THAPOKapOOHATHEIE W B CaMOM HH3Y
UAPKYJTUPYIOT IMOYTH YHCTEIE CONOBBIE BOABI C MHHepaJH3auuei
0,7 r/fa (1. 1. Chebotarev, 1955). Ognako mnpuBefeHHBIH TUAPOXH-
MHUECKHH pa3pe3 MOXKHO HHTEPIpPETHpPOBaTh H mo-Apyromy. O mor
copMUPOBATECS ‘B pe3y/ibTaTe BHEADeHHs COJEHBIX BOL B apTe-
3HAHCKHE BOJOHOCHbIE TOPH30HTEI C NPECHOH BOAOH HPU MOPCKOH
TpaHCIPECCHH, TPHUEM MOPCKUE BOJBl ellle He [OCTUIVIH HHMKHHX
ropusonTos GaccefiHa. Bropoe ofbschHenne xaxercsa Oosiee NpaB-
JIOMOJOOHBIM, TOCKOJNBKY MHHEPAJH3alUs XJOPUAHLIX BOA OKOJC:
32 r/n (1. 1. Chebotarev, ta6.1. 30) u ornocsarca oHu K Tuny Illa.
[TpoucxoxaeHHe e COMAOBBIX BOX MOXKHO OOBSICHUTH MHHEPAJOTH-
YeCKHM <COCTABOM ‘BMEIIAIOUINX HX TNeCKOB (rJIayKOHHT, HOJeBble
mmatel). Bosiee o6ocHOBaHHOe pelleHKHe 3aTPOHYTOrO ‘BOIpOCca BO3-
MOXKHO Ha 0a3e majeoruLPOTE0JOTHUECKOTO aHaJln3a.

[Tponece BbITECHEHUS PaccosioB NPecHBIMH BOZaMHu H 06pasoBa-
HHE TIPH 5TOM 30HAJBHOCTH MOXKHO OblJIO OBl BOCHPOH3BECTH MYTEM
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‘MozjenupoBanusi B 1abopaTOPHBIX yCJOBHSAX. B mpupomnol xe 006-
CTAHOBKE Mbi O0HAPYXKUBAEM HEUTO NOXOXKEE B JIMH3AX IPECHBIX U
COJIOHOBATHIX BOJ, NJABAIOUIMX Ha MOBEPXHOCTH PaccoJoB. Kak
BHUIHO K3 puc. 8, JHUH3BI HMEWT TPEX30HaJbHOE CTpoeHue: 1) HHXK-
HSIST MHKPO30HA — PACCOJIOB U COJIEHBIX BOJA; 2) CpefHss MHKPO-
30Ha — CMeLIaHHBIX BOJ ¥ 3) BEPXHSs MUKPO30HA — COBPEMEHHBIX
NPECHBIX BOJA, WHMUABTPYIOLLKXCS ¢ NOBEPXHOCTH. B Kpyroo6opore

==t R
03 Nk

Puc. 8. TuppoaunaMmuyeckye U THAPOXUMHYECKHE MHKDO3OHBI
JIMH3 mpecHBX BoA, no I1. B. I'opaeesy.

I — rEADOAMHAMHYECKHE MHKPO30HBI, [/ — rHAPOXUMHYECKHE MHKDO-

30HBI. [/ — rUAPOKapOOHATHBIe BOJAB € MHHepadusauued no 1 r/m;

2 ~— rEAPOKAPGOHATHO-XJOPUAHBIE H XJIOPHAHO-THIPOKAPGOHATHHIE BOIbI

¢ MHHepanusanueii ot ‘1 70 3 r/n; 3 — XJOpPUAHBIE BOAB C MHHepaJsH-
3anueil Goaee 10 r/n M paccosbl.

TNpaKTHUECKH NPHHUMAIOT Y4acTHe CPelHAS U BepXHsS MHKDPOSOHHL,
TpUyeM pasrpyska 3fech npoucxoguT nyreM Hcrapenusi (I1. B. Top-
nees, 1962). HuxHsasa 30Ha paccoqos o6pasoBaiach B JaHHOM CJAY-
yae He B pe3yJbTaTe HCHapeHnsd, a lipeicrasnaser coGoil Hacjexue
TIPEABIAYIIUX JTOX.

OfpaTtumcs ellle pas K QUTHPOBAaHHON BHIUIe cratbe I. B. Ko-
porkeBuua (1961). ABTop mocraBus mepej COGOH 3aMauy BHISICHUTH,
KakdM 06pasoM COJHM COXPAHAIOTCH B TEUEHHE T'e0JIOTMUYeCcKOTO Bpe-
MEHH, «B 30HE aKTUBHON LIMPKYJASLUH» HAACOJNEBHX BOj? Peluenue
3TOr0 BOMPOCA MMEET NPSAMOE OTHOIIEHHEe K NUCKYCCHH O BO3MOXK-
HOCTH COXPAHEHHS JIPEeBHHX PAacCOJIOB B Heapax 3eMau. eno B ToMm,
Y10 TBEPJBIE COMM COXPAHAIOTCA OT BHIleNAYHBAHKHA TIpPH YCAOBHH,
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ec/IM TOKPBIBAIOLIMe U 3allUIal0llhe UX OT AOCTYNA BOJABI PACcCOJb
HenoxBuxKHEL. [. B. KoporkeBuu ykasbiBaer Ha Takue CJayuyaw,
KOT/la Ha TOBEPXHOCTH COJSIHOTO Te/Ia 3aJieraloT HEeMoCpeACTBEHHO
BOAOHOCHBIE TIECKH ¥ TaJCYHHKH H Pas3pylUEHHs] COMSAHBIX 3ajexefi
He Habgwopnaercd. [ny6una sajeraHusi nocjefHux no 5—10 M,
pexe 1o 20—30 M OT NOBEPXHOCTH.

[Tpu FOPH3OHTAIBHOM 3a/IeraHUH yDOBH Hanconesmx BOJ pac-
TBODeHHA coJjlell NIpaKTHUECKH He IIPOUCXONHUT, HOCKOALKY HeT JBH-
XKenusi BoAb. ONHAKO B MPUPOIHEIX YCIOBHAX BEPXHUE BOABI UMEIOT
VKJIOH, 06YCA0BNUBAOIIME HuPKYAstuuio Boabl. [To muenuio I'. B. Ko-
pPOTKeBHUYA, W TIPH HaJUYMH YKJAOHA BOJAA B BEPXHHUX TI'OPH30HTAX
MOMKeT OCTaBaTbCA MpPECHOW, a y NMOBEPXHOCTH CONM COXPaHSIOTCS
HaCBIleHHble paccoJibl. Bce 3aBHCHT OT BeJTHUUHBI TUIPABIAHUECKOTO
yraoHa, [Ipu manblXx rpajgueHrax TajeHuss YDPOBHS HacHIIIEHHbIE
PACCOJIBL OCTAIOTCS B COCTOSTHHM MOKOS, 3alliuilasi €Ojib OT PacTBO-
peHusi, TOrAa Kak arpecCuBHble BOABl IMOCAOHHO IepeMellaloTcs
Hal paccojaMd. ABTOpP CUMTAET, YTO JOJKEH CYULeCTBOBATEL OTpe-
JeJeHHbIH AMA AAHHBIX PaccoioB ¥ (QUABTPAUMOHHGH CPeAB! Ha-
YaJBHBIHA (KpUTHUECKHH) rpajileHT Hamopa, A0 AOCTHXKEHUS BeJU-
YHHBl KOTOPOrO NPaKTHUIECKH HeT (PUIbTPaLUH.

Ha ocnoBanuu paccMOTpeHHs THAPOre0JOTHUECKHX YCJIOBUH 3a-
JieraHusi HEKOTOPBIX coJsiHbIX Mecrtopoxaennst I'. B. Koporxesuu
32 KpHUTHUECKHH YKJIOH JJisI DaccoJOB pPEKOMEHAYeT MPHHHMATh
ygaon nopagka 0,003—0,005, xoTs OH HONMyCKaeT BO3MOXKHOCTh
JBHXKEHHS DACCOJIOB M TIPY MEHBIIHX YKJIOHAX, HO CO CKOPOCTBHIO
MHOTO TOpsAka. [HApaBJIuyecKHe YKAOHBE INOA3EMHBIX pAacCOJIOB
yallle Bcero GBIBAIOT MEHbIIE YKJIOHA, NMPHHSATOTO ABTOPOM 3a KpH-
tuueckul. Kpome Toro, momseMHble paccoJibl, 3ajieralioliine Ha IJIy-
6une 1000—2000 m u Oosee ®m mnepeKkpEITHIE PSJOM BOAOYIODOB,
TOJBKO TIPH ONMPELEeNeHHBIX YCIOBHSIX IIOJBEPraloTCs BO3AeACTBHIG
arpeccWBHBIX BOA. B 3TOM, OUeBHAHO, 3akJIOUdercsl IMaBHAA MpH-
YyHa UX JJIHTEJILHOrO MpebhlBaHys B HEADAX.

Heo6xonumo nopuepxHyTh, UTO IMIyOHHHBIE PACCOMLI, Kak U BCe
BUJBl MaTEpPHU, He HaXOAATCA B COCTOSHHHU aBCOJIOTHOTO  HOKOS.
Onu BMecTe ¢ BMeIIAOWUMU WX NOpPOJaMu B 3aBHCHUMOCTH OT Ha-
npaBaeHus kojebaTejbHbIX JBHXKEHHH 3eMHOH KOpbl TO NOAHUMA-
1oTest, To onyckaroTes. OHH MOTYT nepeMelllaTbCsi U B FOPHU30HTAb-
HOM HanpaBJIeHHH, BHEADSACh B APYrde NOPOABI H B TO K& BpPeMs
He pasrpyXasich B BEPXHHE BOJOHOCHBIE TOPU3OHTHL. I naBHBIM (hak-
TOPOM INOAOOHBIX TiepeMellleHnH SBJSIOTCA Te0CTaTHYeCKOe NaBJe-
HHE ¥ TeKTOHHUYECKHe [BUKeHHs. Takoro poma mepeMelleHHs -pac—
COJIOB He NOJUMHSIOTCA 3aKOHaM T'HJPaBJHKH.

3a nocnennne roapl B He@TAHOH THAPOreoJOTMH HAaKONHJIOCH
MHOTO HOBBIX JaHHBIX O Hamopax IJacTOBLIX BOJ, KOTOpbie He YB-
3bIBAIOTCA ¢ OOIIENPUHATBIMH KJIACCHYECKHMU IDEICTABISHUIMH
0 CTpoOeHHM TuApOAMHAaMMYecKuX OaccefinoB. Bcrpeuaercsi Bee
GoJibllle cJAydyaeB, KOTJA Haua/bHBIE NNaCTOBLE RABJEHHS HAMHOTO
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OTJMYAIOTCS B Ty MJIHM ADPYLyIO CTOPOHY OT - COOTBeTCTBy'IOH_LI/IX r'u-
ADOCTATHYECKHX AaBJeHHH.

B uH(QuIBTPAaUMOHHBIX HaNOPHBEIX GacceltHax NPHUYMHOA «aHO-
MaJjibHO» MOBBIIIEHHBIX AaBJEHUH ABJASETCS 3HAYUTENbHOE IIPEBHI-
IIeHHe BBIXOLA BOJOHOCHOTO TlacTa Haj ycTbeM CKBaxHHbL Co-
raacio A. M. Opuunnukosy (1961), coBpeMeHHBe 06GjacTd nNuUTa-
HHsl B apTesnaHcKux GaccellHax — 3To 06JIacTH CO3[aHUs HANOPOB,
KOTOPHIE MOTYT TepefaBaThcs Hepe3 OTHOCUTEJIBHO BOAOYIOPHBIE
CcBUTHL JIBI)KEHHe MOA3EMHBIX BOJ B 3THX CHCTeMax HalpaBJeHO

"

O6nacme
nUMaHUA Slunus nee3oMempuyeckux
yposred
Hedocmamoyroe

dosnenue
flogepxrHocms
3eMay

Dy 06nacme
A Pa3epysxu

Puc. 9. Cxema crpoenus Hamopxoif cucreMsl, no A. M. Jlugop-
CeHy.

OT KpaeBO#l BO3BbINIEHHON yacTH Gaccelina (objgacru MUTAHUA) K €T0
LEeHTpY u najee K ob6jactd pasrpysku (puc. 9).

B psime cayuaeB aHOMaJbHBlE NJA4CTOBEIE AABJEHHS He MOTYT
BBITh 00 bsICHEHB! ¢ HO3UIME H3JOXKEeHHBIX NpelCcTaBJeHHU 06 apre-
3naHckux OaccefiHax. B cBsizau ¢ 3TUM OblAa BBABHHYTA KOHIEN-
LHA O Tay, K HasblBaeMblX ,HATOPHBIX CEeAMMEHTAIlHOHHBIX CHCTEMAaX.
B nomoGHBIX cHcTeMax HCTOYHHKOM TJIACTOBOH 3HEpPTHM CUMTAeTCs
reocraTHueckoe (ropHoe) JaBJeHHE, onpejesiolee o6pasoBanue
4HOMAJIbHO BBICOKMX IJACTOBBIX fasjeHuil. OO6gacTpio DHTaHUS
3/lech CJy:KAT UHTEHCHBHO IMOTPYKAIOIIUecs IEHTPAJbHEIE YACTH
BaccefiHOB, I'Jle BKHMAaeTcd B KOJIJIEKTOPA HauGoJblllee KOJUIECTBO
BOJbl M TO3TOMY DPa3BHUBAIOTCA MakcHMaJjbHBIE IIJIACTOBLIE [aBJjle-
Hus. Kax.mosmaraior, ABUKeHHE BOJB B TaKuX YCJIOBHUSX Halpas-
JIeHO OT- lleHTpa GaccefiHa K ero nepudepUHHBIM 9acTIM M K BBIXO-
JaM BOJOHOCHBIX IJIaCTOB Ha HOBepxHOCTHL (puc. 10).

JuHaMHKa CegMMeHTAallMOHHBIX BOJ, 3aXBayeHHBIX Npu (HOPMHU-
POBAaHHH OCAa[OYHBIX TOJIL, HMeeT CBOM chenuuuecKue 0cobeH-
HOCTH, U3YyUeHHe KOTOPBHIX HaXONUTCS B HayajJbHOH crapuu. M36b-
TOYHOe JaBJjieHHe oOpasyeTcd BCJIENCTBHe PAaclPOCTPAHEHHOTO
B MPUPOJie BBIXKHUMAHHUS BOJBl M3 INTMHHCTHIX W APYTUX IJaCTHUHBIX
TopoN. DTo sABJeHHe BIepBHe Opl10 orMeueHo O, MeliHnepom (1928)
¥ 9KCIIePHUMEHTAJBHO 06OCHOBaHo K. Tepuarn (1929).
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B page rny6oxkux BOLOHOCHBIX TOPH3OHTOB He(TErazoHOCHBIX
HaccefiHOB BLISBJEHbl aHOMaJbHO BbLICOKUE I[J1ACTOBBIE AABJEHHS,
YacTO NpeBLINAOLIHE THAPOCTATHUECKHEe B ABa pasa u GoJee (A0
95—100% or reocraTHuecKoro) .He3aBHCHMO OT BO3pacra IOPOJ.
AHoMaJ/IBHO BLICOKHE [aBJIeHHs BCTPEYAIOTCs B IacTax, The CKO-
niaenns HedTH U rasa orcyrcrsyior. B. . Jluneuru#i (1961) mpu-
BOZMT 16 Takux cjyuaeB H3 OTeueCTBEHHOH M 3apyGeKHOH upax-
tukd. OH OTMeyaeT, YTO aHOMAJILHO BBICOKHE JaBJIEHHS Yalle BCTPe-
Yal0TCA B TEKTOHHYECKH OCJIOKHEHHBIX CTPYKTYpaX.

al  06nacme

noe3OMEMPUYECKHUZT Yposred pazepyiKu
A== T T T = —

O6nacme fluny
pasepyKy_ -

O6racms HOKONAEHUS 0COOKO8

_—— ﬁlﬁuj nvesomempuyeckux yposHEy ~ Ob6racms
K08 ’ paszepysxu

Q6nacmb HOKONAEHUA 0COOKO8 — ~— ~—~"— " .
(o6nacme numaHuA| o

Puc. 10. BeposTHas cxemMa CeIMMEHTALHMOHHBIX HAMOPHBIX CHCTEM.

Bo03MOXHOCTE CyHIECTBOBAaHHS CBOOGpasHbIX THAPOAHHAMHYE-
CKHX CHCTEM C 06/1aCThI0 THTAHUS B UX IEHTPAJbHBIX YACTAX TPH-
snaercsl muorumu coBerckumu (B. A. Txocros, 1960; H. B. Baccoe-
BHY, 1960) u sapyGexunimMu aBropamu (I. F Athy, 1930; M. G. Che-
ney, 1940).

Ilo MHeHHIO HEKOTODPHIX HCC/IenoBaTesel, celuMeHTaIHOHHbIE
HalopHble CHCTEMBI MOTYT CO3/1aBaThCA TOJBKO B MOJIOABIX Oacceli-
Hax. Tax, mo pacyeram B. @. JluHeuxoro, «BpeMsi CHUXKEHHSI B 3a-
neyaTaHHOH 3a/je®u U3OLITOUHOTO JaBJAEHHS OT €ro MakKCHMaJibHOTO
3HAUeHMsI N0 BEJHYHH, MaJO OTJHYAIOIUUXCH OT HOPMAaJbHOIO T'H-
IPOCTATHYECKOTO JIaBJIEHHS, HE IIPEBHIIIAET HECKOJbKUX MHU/ITHOHOB
JIET [a)Ke IPH CaMBIX HeGJarOTNpHUATHBIX YCIOBUAX LA (QuiabTpa-
num Bogpl» (1961, crp. 240). Takofi ke TOUKM 3PEHHS MPUAEPKH-
Baercs JI. H. Kanyenmko (1964), xoropwiéi mosaraer, 4To BCe MpPH-
YHHBI, ‘BBI3bIBAIOHINe 00pa3oBaHHe THAPOAHMHAMHYECKHX AaHOMAJHUM,
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MOTYT 3aMETHO INPOSIBAATLCS JHUIIb B 00JaCTAX MOJOLOTO aJbIMH-
CKOI0 TEKTOreHe3a, rlle PaclpoCTPAHEHB! MOINHbLIE TOJMIM PHIXJLIX
IJIACTHYHBIX, XOPOUIO CXKUMaeMBIX TDJIHHACTBIX HJAM TajJoreHHBIX
0CaJKOB,

3 u3/i0eHHBIX BHICKA3BIBAHUA CJIEAYET, UTO, BO-NEPBbIX, B O~
3eMHBIX TOPH30HTAaX MOTYT COXPaAHSThCS TOJLKO OCTATKU LPEBHHX
Ce/lNMEHTAllMOHHBIX BOJ, IOCKOJIbKY OCHOBHAaf MacCa HX BBLKH-
MaeTcs TeoCTATHYECKMM JlaBJIeHHEM, W, BO-BTOPHX, HabJiogaeMbie
aHOMaJibHbIE€ IJIACTOBble [AaBJEHHS TeHeTHYeCKU CBA3aHBI C MOJO-
JBIMHU TEOJOTHYECKUMHU TpoleccaMi. JIMIUPHYECKHe NaHHblE 1O pe-
FHOHAJIBHOH THAPOreOJOTHH ONPOBEPraloT TeOpPETHYECKHe M0J0XKe-
HUSI Ha3BAHHBIX aBTOPOB. _

HeonpoBepxuMBIM KOKa3aTeNbLCTBOM IHOJHOH TIHAPOTe0oJaOrHye-
CKOM 3aKPBITOCTH HEKOTOPBIX T'€O0JIOTHUECKHX CTPYKTYD ABJsACTCS
obuapyxeHue Ha Ooapminx raybuHax (1000—3000 M) naneosoii-
CKHX M ME3030HCKHX IPENeJbHO HacBIUIEHHLIX DacCcoJioB ¢ MHHepa-
quzauueil 500—650 r/71, 3aKIIOYEHHBIX B JOJOMHTAX U COJIEHOCHBIX
oraoxenusx. Cornacuo E. B. ITunnerepy (1964), nnacroBoe nasie-
HHE PACCOJIOHOCHBIX TOPH30HTOB HAMHOIO IPEBBIMIAET THAPOCTATH-
YyecKoe, KOTOpOe CJIeXoBajo OBl OXHIATh HA TaKuX IJyOMHaX.
B BasasixTucko#t cksaxuHe (Bocroynmas Cubupn) Ha rayGune
1122 M oTrMeueno mJacToBoe naBjaeHHe 152—165 kr/cm?. [laBjienue
pPaccoNOHOCHOro maacta, Bekpuitoro ¢kB. 1 y r. Beii-Cutu (CUIA)
pa ray6une 2380 M, nocruraer 570 Kr/cM?, mpesBHlIas BeJHYHHY
THPOCTATHYECKOTO JaBJEHWS IIOYTH B aBa Ppasa. B obomx 3THX
cAy4asx MBI HMeeM JeJ0 C paccosaMy NaJe030HCKOro BO3pacra.

Bonpoc o reseslce mpefieNbHO HACHIIEHHBIX PaccojiOB SIBJASETCS
cropubiM. Mpl npucoenunsieMess ¥ muesnio W, K. 3aiinesa (1958),
BBICKA3aBIIEro HAel0 0 NPOMCXOXKAeHHH paccosnoB Bocrouno-Cubdup-
cKoil. nmiaTdopMBl B pe3yJabTaTe BBIKUMAHHA H3 IOPOBOIO TPO-
CTpPAHCTBA CONSHOM 3ajeXy MexXKpucraibuol paunl. Benencresue
JJTUTEJIbHOTO ONYyCKaHUS 3TOH TaaTPOPMBEI M HAKOIJIEHHS ocamoy-
HBIX TOJL B IIOXOGHBIX YCJAOBUAX rJjaBHBIM ¢axropom Gopmupo-
BaHUS PAaccoJiOB ABJSeTC Bce BO3pacTalolliee reocTaTHUECKOe HaB-
JIeHUE.

C TOuKM 3peHHS TOHMMAHHUS IponeccoB (OPMHPOBAHUS IOA3EM-
HBIX BOJ BECbMa CYIeCTBEHHOE 3HAYEHHE HMeeT TIPABHJIbHASK OLUEHKA
pPOJNIH TVIMHHCTBIX DasJenoB MeXJy BOJOHOCHBIMM TOPH30OHTAMH.
B Hacrosiee BpeMs HeT OBLUENPHHATOrC B3IVIAAa Ha 3TOT BONPOC.
[To mMHeHHIO ONHMX HccJe[oBaTeseil, IIHHE BCIEICTBHE CBOEH MPO-
HHIlaeMOCTH He MOTYT CAY¥HUTb HaJeXHHM Bogoynopom (A. H. Ms-
tueB, 1950; B. A. Kporosa, 1956; A. M. Osuunumkos, 1960).
B cBa3n ¢ 3THM Jenarrcs MONBITKA NOJCYHTATH KOJMUECTBO BOABI,
KoTopoe (uabrpyerca uepes Mmomavle caon raun (C. A. Ularosiuu;
1959; B. ®. Jluneuxui, 1962). Hpyrue uccienosareau (M. I1. Toa-
croit, 1958; K. M. Makos, 1940), ocuoBmiBasich Ha (QaRTHYECKUX
JaHHBIX, ‘YKASHBAIOT Ha PasJHUHLIA IMUAPOSMHAMHUECKHN DEXUM H
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THAPOXUMHIO BOJOHOCHBIX TODH30HTOB, Pa3AeNeHHBIX INIHHHCTHIMH
CIOSMH, UYTO JOKA3HIBAET Pa300LIeHHOCTh BOAOHOCHBEIX TOPH3OHTOB.

10. B. Myxun (1962) noauepkuBaer [ABOACTBEHHYIO pOJb IJIH-
HHUCTHIX Pa3feoB MEXAY NPOHHIAEMBIMH [iacTaMu. ABTOpD Ioja-
raer, 4To B nponecce GOPMHUPOBAHUS TOTO WM MHOTO CJIOS OCANIKA
MOryT HaOAl0AaThCsl TPU 3Tana: YIJIOTHEHHE HAaHHOTO CJI0S Ocalka
nojx HefCTBHEM ‘Beca OTJIOKEHHH HaJ HUM; pPas3yMJOTHEeHHE MOX
BJIHAHNEM YMeHBbIUEHHS] MOILHOCTH U Beca JeXallux Hal HUM OCaf-
KOB (BJIHAHHE 5DO3UH U JAEHYAALUH); paBHOBECHe MeXAY JNEHCTBYIO-
et Harpy3koH OT Beca BBHIILEJEXKAIUX OCANKOB U COIPOTHBJEHUS
paccMaTpuBaeMOH HOPOJbI cXKaTHio. B cramuu pasynioTHeHUs: Td-
HUCTBIA pasjes MOXKET HUrpaTh POJb BOJOYIOPHOTO H ‘BOIOMPOHH-
naeMoro pasiena. B IpPyrux xe craiusix OH SIBJSETCS BOJOYIOPOM.

Ha BoponpoHuIaeMocTb TJIHH OKAa3bIBAET BAUSIHME TEMIEPaTypa.
Ha OGospmmx rayOuHax IpU BLICOKHX TEMIEpPaTypax OHH CTaHO- -
BSITCH B HEKOTOPOH CTeNeHH BOJONPOHHUAEMBIMH, TdK Kak MPH IO-
BBIIEHHH TEMIEpPaTyphl YMEHbIIAETCH BSI3KOCTb BOMEl, a B CBA3H
C 3THM YMEHBUIAIOTCS KANW/NSADHBIE CHJBl B CyOKaANHAIsApax IJu-
HUCTHIX TOPOA.

10. B. Myxun (1962), ocHoBriBasick Ha opmyae Kr=~K(0,7-
+0,3 T), rie Ky —Ko3hdunment GuabTpalun npu remneparype I°;
Ko — xosddunnent dunsrpanuu npu tremueparype 10°C; T — tem-
neparypa, BBIYHCJIWJ, UTO IPH MHOBBIIEHWH TeMmmepaTypbnl oT 10 fo
40° npoHunaeMocTh NMOPOJ BO3pacraer B JBa pasa, no 80°—p Tpu
pasa, no 140°— 8 5 pas u 1o 300°—= 10 pas. Sra 3aBuCUMOCTb
Obl1a npoBepeHa 3IKcmepHMeHTadbHO A. XaseHOM JHIIL AJs TeM-
mepaTryp, He npeBLIIalolUX TEMIEPATYPy KHIEHHS PU HOPMAJbHOM
nasgenyd. Cormacuo [lyasefiniro, TeopeTuueckass 3aBHCUMOCTL W3-
MEHEeHHs NPOHUI{AEMOCTH OT TeMIIepaTyphl HMeer GopMy mapabousl,
u npu rtemueparype 300°C npoHHIIaeMOCTh B KaNHJASPHBIX IOpax
soapacraer 8 20 ¢ guwmnum pas. Ilo pacueram [ I1. Kopioxuna
(1962), ¢ usmenenuem ray6uuel oT 200 go 1000 m xoadpdumuest
(PUABTPALIMH OAHHX U TeX »Ke BOAOHOCHBIX OTJOMKEHHHA VBeJHUH-
Baercs npuMepHo B 1,6 pasa, a naraybune 3000 M — B 4 pasa.

Hapsany ¢ ysenuueHueM. MPOHHIIAEMOCTH B KaNlUJJISIPHBIX IOpax
PE3KO YMEHbIIAIOTCH M THJAPABJIHYECKHE CONPOTHBJEHHS, T. €. I0-
rTepu Hanopa. OpHaKo, 4TOOB MPEBPATUTH OOBIKHOBEHHYIO TJUHY .
B GoJiee WM MEHee BOJOHOCHYIO IIODOAY, HEOOXOZHMO €e IIPOHHU-
naeMoCTh NOBBICHTH 10 Kpafineli mepe B 100 pas. Hexoropoe ke
yBeJMYeHHEe [NPOHUIAEMOCTH IJIMH Ha TrJIyOHHe BPAJ JAM MOXKET
SABUTbCA I[IPHYMHONA [BHXKEHUS BOJLl B THAPOTEOJOTHUECKH 3aKpbl-
TBIX CTPYKTYPaX, K KOTOPBIM Kak pa3 NPHYPOUEHHB XJAODHIHBIE
KaJbl[HeBble PACCObl. 3aKPBEITOCTb CTPYKTYPHI IIPH 3TOM He Hapy-
LIaeTcsi, NOCKOJIbKY CJOU INTUH €€ BEPXHHX 3TayKeH COXPAHSIIOT CBOH
BOJIOYIIOPHBIE CBOUCTBA.

Benenersue CJAOXKHOCTH (QUABTPALMORHBIX SIBJIEHHH B TJAHHAX
BOJIONIPOHHLAEMOCTh [VIHHHCTBIX NIOPOJ B HACTOsIIee BpeMsl H3yyeHa
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HefocTraToddo. IDrcnepumMentaibubie paborst C. A. Posa (1953,
1957) u npyrux wucciaefoBaTesnell NoKasadd, 4TO NpPH QUABTPaIHH
BOJBI YePe3 IJIMHbl HAPYIIAaeTcss 3aKOHOMEPHOCTb, BbIpaXKalolascs
ypaBHennem Jlapcu. Boxa yepes rinHy HauMHAET JBHIATHCS TOJIBKO
[ocJie TOro, KakK TpaJHeHT HPEBBIIIAeT HEKOTOPYIO OlpejefeHHyIo
BEJHUKHY, HA3BAHHYIO HaYaJbHLIM I'PaJHEHTOM; C YBeJHUEHHEM Ipa-
IueHTa pospacraeT Ko3(pouLIHeHT QuabTPaLuu.

Jns mpejcTaBneHUs O BeJMYMHE HAyaJbHOTO TpajueHTa yKa-
e, uto HceaepoBannsie M. A, CynuesniM (1963) cyraunxu obaa-
.Jland HayaJbHbIM TpafHeHTOM (MJIbTPAUHUH, BeJUUHHA KOTOPOrO -
s obpasna ronuuHo# 3 cM kojebasnach B Ipejesax NPHOJH3H-
tedbHo ot 0,05 no 0,4, H3MeHAsCh B 3aBHUCHMOCTH OT COCTaBa BOAbI.
Uro6bl npaBuiabHee NMOLONTH K PEIIEHUIO O6CYXIaeMOi NpobnaeMbl,
HeoBX0QMMO IPHHSATH BO BHHMAaHWE Te€ HalloOpHblE IrpajueHThl, KOTO- -
pble XapakKTepHbl mjisg TyOHHHBIX [OA3EMHBIX BOJ. Benuuuna ux
yallle BCEr0 BbIPAXKAETCs JAECATUTHICAYHBIMH JAOJAAMU EAWHHUIIBI
(ueTBepTHId 3HAK nocte 3anaroil). Caefyer ydecTb H 3HAYHTE]b-
HYIO MOILHOCTh TVIMHHCTHBIX BOJOYIIODOB, U3MEPSAEMYIO JecsiTKaMH U
coTHAMHU MeTpoB. Takum o6pa3oM, XOTd (PH3UUECKHE CBOHCTBA TJVIHH
Npy BHICOKHX TeMIlepatypax H3MeHAIOTCS, OHH BCe Xe Ha rJaylOH-
HaxX TNOpAAKa 2—3 KM MOTYT CJAYXKHTb Haf€XHBLIMH H30JATOPaMH
BOZOHOCHBIX TOPHU3OHTOB.

BecbMa J10GONMLITHBIE NpUMep CelUMEHTAUMOHHOIO HANOPHOIO
‘6accefina B npemenax J3ananHo-KyBasckoro mnporuba onucax
B. M. SlkoBneBpim (1963). B uenrpe ‘Gaccefina Be/iHYHHA HANOpPOB
0 MHOTHUM ckBaxuHaMm pocturaer 1000 m BogsHoro cronfa Ham
VPOBHEM MODH, UTO HE COOTBETCTBYET BBICOTHOMY INOJOXKEHHIO Bbl-
XO[OB TOPOJA BOLOHOCHOTO TOPH30HTA HA JHEBHYIO IOBEPXHOCTh,
He NpeBblLIaloieMy Bo Bcex cayuaax -+300 M. YkasaHHble aHO-
ManAbHO BBLICOKHE HAmNOPBl XapakTEPHBl AJs1 BOJ MaHKONCKOH CBHUTHI
H CcapMaT-4OKpPaKCKHX OTJioKeHu#. Mafikonckasa cButa NPEACTaB-
JieHa Tepec/anBaloUIMMHUCS TeCYaHUKaMu M TJHHaMd, o0las MOLI-
HOCTh KOTOPLIX BO3pacTaer oT GopTa nporu6Ga K ceBepy B CTOPOHY
NOrpyKeHust nopox ot Hyas mo 600 m. O6nacTslo NHTAHHA MailKom-
CKOH rumponuHamudeckoit cuctreMel b. M. Slkopnes cuumrtaer yua-
CTKH HaubOJbIIero NOrpy:KeHUA MaHKOMCKUX [HeCUAHBIX OTJIOKEHHMH.
Kak ' numer aBrop, B yCJIOBUAX YCTOHUHBOrO ONYCKAHHA 3amajaHo=~
Kybarckoro nmporufa u HaKQUJEeHHS HaAMalKONCKHX OCaLKOB 00Jib-
mofl MOILHOCTH NOCTOSHHOE YBeJHYEHWe TOPHOTO JaBJeHHs BHYTPH
MafKONCKOH TOJILIH- IPHBEIO K HOCTENeHHOMY YNJIOTHEHHIO IJIHH,
YMEHbIIEHHIO HX JIODUCTOCTH W BBI)KHMAHHIO BOALI B MOPHCTBIE KOJI-
JIEKTODA, 110 KOTOPHIM JlaJiee BOLA ABHUrajgach B CTOPOHY MeHpLIEro =
JaBJeHus, K BbIXO4aM [MeCUaHUKOB Ha NOBEPXHOCTh.

AnasioruuHas BoJOHamopHas cucreMa chOPMHPOBAIACh B 3aje-
raiolllux BBIUIE CAPMAT-YOKPAKCKHX OTJI0XKeHunX. CocraBiaeHHas
B. M. flxoBaeBbiM Kapra pacnpejiesieHHs] NPHBEIEHHBIX HaIOPOB
(puc. 11) naraaaHo nOKasbIBaeT XapakTep H3MeHEHHss HamopOB
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B HA3BaHHOH cHCTeMe Ha miowlaznu nporuba. Ilpusesendsle Hanopwl
3aKOHOMEpPHO yMEHBHIAIOTCH OT Haubosiee MOTPYKEHHON YacTh 1PO-
ru6a Kak Ha BOCTOK IIO OCH, TaK W K ero 6opTaM — KOKHOMY U ce-
BeprHomMy. OaHako Ha BOCTOKe HAaloOphl CHOBA YBEJHUHMBAIOTCH [0
BesIMYMHL +264 M B pafione r. Malikona.

ITo saxmiouennio B. M. $IkoBjeBa, ABiXKeHHe IOA3EMHBIX BOJ
B CapMaT-4OKPaKCKUX OTHOXKEHUAX HNPOUCXOAUT B [ABYX OCHOBHBIX
HalpaBJeHHAX, ¢ BOCTOKA U3 30Hbl HHOHJIbTPAUHUM Ha Aabirefickom
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Puc. 11. Kapra HamopoB maacroeix Box 3amagHo-Ky6asckoro nporu6a
no b. M. fkosuesy.

1 — ruRDOH3OTHIICH; 2 — cpejHHe Hamopsl; § — HedTsSHBle M Tra3osble 3a/leXu; 4 — BBIXQAL
TMOPOJ HAa MOBEPXHOCTD.

CTPYKTYDPHOM BBICTYNle W C 3amafa u3 Haubojee NOrpy:KeHHOH 3a-
naguof vacru 3amanHo-KybGanckoro mporuba. B 3oHe ABYX NOTO-
KOB: IPOMCXOAUT CMelleHHe MoA3eMHbIX Boj (puc. 12).

Bropas o6jsiacTh nUTaHUS BO3HUKJ/A IOCTENEHHO B XOJe eoJo-
rHYecKoll HCcTOpUHM 1o Mepe 3anoJqHenus 3amando-KybGauckoro mpo-
rufa Bce 0ojee MOJOABIMU OCaAKAMH. XOTs aBTOp HAKAKHX pacye-
TOB He NWPHBOJHT, HO YTBEPKAAET, UTO CKOPOCThb [IBUIKEHUA NOA3EM-
HBIX BOJ CONIOCTaBHMAa CO CKOPOCTBIO OCAJAKOHAKONJIEHHS, :

2. NAJIEOTHAPOTEOJIOTHYECKUM ®AKTOP

BrepBrle upmess 0 3HaYeHHH NAJEOTHAPOre0JOTHYECKOr0 aHaJsH3a
IpK peHleHUH THADPOTEOJOTHYECKHX BOIPOCOB BhicKasaHa B 1929 r.
aBTOPOM TIepPBOTO pyccKoro yuebHuka no rupporeoqoruu 11. H. Uunp-
BuHckuM (1929). Heckosbko ser cmycTsi masieoruporeosoruy Ha-
3BaHHBIM HCCIeOBarejJeM Oblia MOCBAIleHA CUenHuaibHas CTaThd
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{1933). ApTOop TNOHHMAaeT NOJ 3THM TEDMHHOM <HCTOPHYECKYIO. AH-
HaMHKy PasBUTUSA» TMOJA3EMHBIX BOH. B yxasaHHOH cTaThe TOBOPHUTCA
IJIaBHBIM 00PasoM O «NaJEOTrMAPOXUMHH 3€MHOH KODBI» Kak .OJHOH
K3 BaXKHBLIX BeTBeH MAJEOrHAPOTE0]OrHH, IPU3BAHHOH CHIrpaTh 0CO-
OYI0 pOJib B YUEHHH O PYIHBIX MecTOpoxIeHusAX. CyIIHOCTh Ha3BaH-
HOW oOTpaciHM 3HAHHUA, IO aBTOPY, 3akK/loyaercsa B cJelyOIleM.
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Puc. 12. TlpunnunuancHas cxeMa TUApOreoJorudeckoro GaccefiHa 3anafHo-
Ky6anckoro nporu6a, no b. M. fIxoszesy:

1 — nmeppasi THApPOTreoJOTHYeCKad 30Ha € MHHepaJH3auueH -IJIACTOBEIX BOJ MEHbIIE

50 Mr-3kB/a; 2 — BTOpasi THAPOreoJOrHyecKasl 30Ha C MHHepaJau3aunuedl IJIACTOBBIX

BoA 50-—200 wMr-skB/n;. 3 — TpeThs THADOTeoJOrHyYeckasi 30Ha ¢ MUHepaJu3anueil

NMJAacTOBbIX BOX 6Goapme 200 Mr-ske/; 4 — HampaBJeHHe IOTOKa TNPEeCHBIX BOX;

5 — HanpaBJieRHe TIOTOKa MHHEDPaJH30BaHHEIX BOJA; 6 — c6JacTb HHQHAbTPAUHH;

7 — IPAHHNBl THAPOTEOJOTHYECKHX 30H; & — CTpPaTHrpadHuecKkHe TPaHHIE; 9 — 3aJeXHU
. HedTH # rasa.

Xumuueckull cocrtas OBIIBIX BOA (GUKCHUPYETCS BO BTOPUYHBIX THIPO-
TeHHBIX MHHepaJsax, IBJIEeHHSX MeracoMarosa, B 00pa3oBaHHU PYA-
HBIX KHJ. «THnol XKuaeHBIX (opmanufl, — numer 1. H., Yupsun-
CKHH, — SIBASIIOTCS OT3BYKOM HM3MEHUMBOCTH XUMHUECKOTO COCTaBa
METaJIJIOHOCHBIX MHHEPAaJbHEIX BOA». TakuM 06pasoM [0 XapakTepy
BTOPUUYHBIX MHHEpAJOB, II0 THIAM XHJ H TaK Jajiee Mbl MOXKEM
CYAMTh O MHHEpPAJH3allM¥ U COCTaBe BOJ, LIUPKYJHPOBABIIMX DaHee
B Toaie mopox. CyllecTByeT psif APYrHX NMPHU3HAKOB, KOTOPHIE K/ia-
JyTCsi B OCHOBY TaJIeOTHAPOreo/oTHUeCKOTo aHanusza. 06 stom Oy-
JIeT CKa3aHO HUXE. ’

JanbHeliliee pa3BUTHE METO[ TAJEOTHAPOTEOJOTHIECKOrO aHa-
JiM3a TOAYUYHJ B paboTaX MHOTHX COBETCKHX THIporeosoroB. HMpes
B3aMMOCBSI3H TeOJIOTHUECKOH HCTOPHH C HCTOpHeR (OPMHPOBAHHA
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NOA3EMHBIX BOJ CcHCTeMaTHueckd mnposoauaace K. M. MakopboM
(1947, 1948). UM paspaboran Meroa CTPYKTYPHO-IHIPOTEOJOTHYE-
CKOTO aHaJ/H3a, CYUIHOCTh KOTOPOFO COCTOHUT B YBA3KE PA3BHTUSA OT-
LEJNbHBIX CTPYKTYP ¢ (OPMHDPOBAHHEM 3aK/JIOUEHHBIX B HHUX [OA3EM-
Hbix BoA. Ilop reosornueckoli HcTopueil MOA3EMHBIX BOM, HAXOMAs-
; UIHXcs B HeApax -AaHHOH reojiorudeckod crpykrypsl, K. H.'Maxos
f IIOHUMaJl BCIO COBOKYIIHOCTb CMEH, NPOHCXOASILHX B IIOA3EMHBIX

BOJAaxX 3a BPeMsl CYILIeCTBOBAHHUS CTPYKTYPbL YIOMSHYTBIM aBTOPOM
{ Obua cpenaHa camas IepBas NONBITKA BOCCO3RAHMS I1aJeOrHIPO-

5:' reoJIOTHYECKHUX ycv’TOBI/IfI HaKOIlJIeHUusd OTrpOMHDBIX DPeCcypCoB IOA3EM-
HbIX HNPECHBIX BOJA U BBLITECHEHWS HUMH JAPEBHHUX BOJ MOPCKOro re-

{

i
{ .~ He3Hca, MepBOHAYAJNbHO 3aNOJMHIBLUMX TYCTOTHI B TOJLIE OCAMOYHBIX
i nopox Meso3osl [HenpoBcko-IloHenkoro apresnaHckoro GaccefiHa.

A. H. Cemuxaros (1947) BBesn moHsiTHE O THIDPOTEOJOTHYECKUX

nyukgaax. Kaxablfl MUKI HaymHAETCS KOHTHHEHTAJbHBIM [EPepbIBOM
1 3aKaHyuBaeTcs TpaHcrpeccHell Mops. BhisBJeHHEe TaKUX LHUKJIOB
IIO3BOJIMJAO 6bl YCTAHOBUTH MOCIENOBATENbHOCTh COGLITHH, OKas3aB-
IIMX TO HJIM HHOE BO3JIeHCTBHE Ha NOJ3€MHble BOJABl U HanpaBJeHHe
NPONeCCOB, OOYC/IOBUBIIMX H3MEHEHHe COCTAaBa U COCTOSHHSI BOJ
B 3eMHOU KOPE.

HepBbII/I OIIBIT HOCTpOGHI/IH T1aJIEOTUAPOTCOJOTHUECKUX KapT HpI/I'

magaexur C. A. Hlarosiany (1949). Ero cxem®bl, moctpoeHHble i
Hentpampsoro u Bocrounoro IlpenkaBkasbs, OXBATBIBAIOT -KOPOT-
Kue HauboJiee MO3LHHE U XOPOLIO H3YYEHHBIE 3TANBl UCTOPHUHE 3eMHOM
KOpBl (HauuHas oT majeoreHa). I'pamuubl pacupocTpaHeHust forpe-
OeHHBIX MOPCKHX M HH(pHUJBTPALHUOHHBIX BOJ HaHeCeHH H4 KapTax,
UCXOJA U3 OUuepTaHu 6eperoBoyl HHUM CYLIECTBOBABIINX paHee MOD-
cKkux GaccefHOB. ABTOp 1I0JIATAET, UTO IPH IepeMelleHHH Gepera Mopsi
BCJIEJCTBAE TPAHCPPECCHU HJHM PErpeccHH COOTBETCTBEHHO MepelBH-
rajcs U «QpOHT» MHHEPAJH30BAHHBIX BOJ, T. €. MOJOXKEHHE MOC/Ie[ -
 HETO ONpefiesisieTcs] MeCTOHaXOXJIeHUeM ~ GeperoBod IOJOCH MOps.
[ny6una npoHUKHOBeHHs HHPHUABTPpauHoHHBIX Boj, no C. A. Hlaro-
AHIY, OTPAHUUMBACTCS IOJOXKEHHEM YPOBHSI MOpS, HH¥Ke KOTOpOro:
B HeJpax IOKOSTCA 3aCTOHHBIE TorpebeHHble MODCKHE BOJBL

-A. M. Opuunnukop (1948) BBIIBHHYJ IOJOXKEHHE O TOM, UTO
XMMHYECKHH COCTaB BOJ, OTPaKaeT re0JIOrHUECKYI0 HCTOPHIO pafioHa.
B omHO#l w3 craTefl 3TOT aBTOp paccMaTpUBaeT THApPOTEpMaJsbHbIE:
MECTOPOKIeHHs  KaK OPeBHHe Oyard pasrpy3kud HaNOPHBIX BOA, i
IIO9TOMY M3yUYEHHE THPOTEPMANBHBLIX [IPOIECCOB TPeGyer npumeHe-
HUST TaJIeOTUAPOTe0NOrHYecKOro ananusa (1961a).

B cratee M. A. Tatanbckoro (1951) nponaranjpupyercs wujiest

0 He0oOXOJUMOCTH - BOCCTAHOBJIEHHS 11aJI€OTH/POre0JOTHUECKON He-
TOpUKM HePTEHOCHBIX PaHOHOB, MOCKOJBLKY (OPMUpPOBAHHUE, cOXpaHe-
HUe ¥ Da3pyllieHHe HEe(PTEHOCHBIX 3a/eXel TeCHO CBSI3AHO C peXH-
MOM IOJ3eMHBIX BOJ. B OCHOBE [a/€OTHPOre0JOrHYecKOr0 aHapns3a
JOJKHBI JI€XKATh Najeoreorpapus U naseoTeKTOHHKA HsyqaeMoro
pafiioHa.
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B. Y. Kyzeaun (1959) noauepkuBaeTr CAOKHOCTb i GOJBLIYIO
JJUTENBbHOCTD Ipolecca 3aMelleHuss INOA3eMHbIX BOJ MOPCKOTO re-
He3uCa BOJAAMH aTMOCQepHbBIMH. Ero Heab3s NMpeacTaBasTL KAaK aKT
«OJJHOKpaTHOro» BoJooOMeHa. To/nbKO B pesy/bTaTe MHOTOKpaT-
HBIX LIHMKJIOB BOAOOOMEHa BOAA MOPCKOrO IPOHCXOXKAEHHUS MOXKET
ObITh TIOJNHOCTBIO 3aMelleHa arMoc(hepHO#l BOMOH, a NMOPOAB KOJ-
JIEKTOPa NPOMBITH OT cojefl. Eme 6oJiee NJUTENbHBIM H CJIO0XKHBIM
ABJSIeTC TPOLECC BBILIENAUUBAHUS COJeH U3 TIOPOL. IDTH. BHIBOAD!
b. U. KynenuHa, TmoaxpemJieHHBIE HEKOTOPBIMH 3HKCHEDPUMEHTANb-
HBIM# JNaHHBIMH ADYTHX HccjeloBaTesel, HMeT NPHHUHUINHAIbHOE
3HaueHye NpPH DeHIeHWH NaJeOrHJpOTeOJOTHUECKHX NPOGJIEM,

B. M. Kyzenuu H3yuas najeoruJporeoJOrHYecKHe YCIOBHS Ha-
KOIIJIEHUS TIPECHBIX BOJ CEHOMaH-anbOCKOro ropusonTta JHenpoBcko-
Hounenxoro apresmaHckoro GacceifHa, NepBOHAYAJLHO 3AMOJHEH-
HOTO MOPCKOH BOJOH HOpMaJbHOH! coseHocTH. Kak oTMeuaer aBTop,
yesioBUS A5t o0uiero (CKBO3HOrO) ABMXKEHHS MON3€MHBIX BOJ, CEHO-
MaH-aJb0CKOr0 BOJOHOCHOTO TOPH3OHTa M3 08JacTH NUTAHUS B -00-
JIaCTh  pasTpPy3KH C03Jajuch He paHblle KOHIA MHOLEHA —
HayaJia HJuoueHa. C 3roro xe BpeMeHH HadvaJoCk BbITCCHEHHE,
pasbaBJieHre U 3aMellleHHe aTMOCGhEPHBIMH BOLAMH MODCKHX BOJ,
33XOPOHEHHBIX B IIEHTPAJbHBIX YacTAX apTe3WaHCcKoro Gaccefina,
u GopMUPOBaHHE IPECHBIX BAJO3HBIX BOJ Ha BCed IJOIMIajH pac-
NpOCTpateHusi CeHOMAH-aJaLOCKOr0 BOAOHOCHOro TOpusoHTa. IO
pacyetaM aBTOpa, K HacTosilleMy BpeMenu mnpousouwno 500—750
LUKJIOB BoAoOOMeHA. BbluMcieHUs HOCAT OPUEHTHPOBOUHBIH Xa-
pakvep, IIOCKOJBKY BeJUUYWHA NOA3€MHOro CTOKa ¢ KOHIa MHUOUEeHa
0 HALIUX AHel Oblaa NPUHATa CTAOUIbHOH.

B. ®. Maspuukuii (1957, 1958) npu BBHISCHEHHH HCTOPHH :Pa3-
sutua 3anagro-Cu6UpCKOro apre3naHcKoro 6accefiHa OCHOBLIBAJICH
Ha pe3yJbTaTaX aHaJH3a KPUBBIX KoJebaTesNbHBIX ABHXKEHHH, [0-
‘CTPOEHHBEIX HM [AJIsi HauboJiee XapakKTEPHBIX PalOHOB YIOMSHYTOLO
faccefina. OH HCXOQHUJI B3 TOTO IOJOMKEHHUSE, UTO U3MEHEHHUST COCTABA
(OPMHPYIOILUXCS BOJA BBHI3BIBAIOTCS H3MEHEHUSIMH TMaseoreorpadu-
4ecKOH OOCTaHOBKH, KOTOpBHIE B CBOIO OUEpElb CBA3aHBI C TEKTOHH-
yecKUMH aBHKeHHsMH. Olpefenss HHTEHCHBHOCTb BOJOOOMeHA
B XapaxkTepU3yeMOM apTe3naHcKoMm OaccelHe, OTHOCHAIEMCS K 3a-
KDBLITOMY THUIY, aBTOP IPHUMEHHJ «TeJUEeBEIH MeTO/», MO3BOJSIOIIHI
ycTaHaBAuBaTh aOCOMIOTHRIA (npubauKeHHBIH) Bo3pact BOX. Pac-
qer Obli nmpousseneH no ¢opmyne B. IT. CapueHko, u orasasocs,
4TO BOAB Kak J3anafno-Cubupckoro, Tak u MpTeiuickoro apre-
3HaHCKOro faccefiHa 10 OTHOLIEHHIO K BMEIIZIOUIUM HX CJIOSM fB-
JISIOTCA 3MUTEeHETHUHBIMH, Bozpacr BO4 yBesHYHBaeTcs OT NepHde-
pUH K LEHTPY, T.€. B LEHTPaJbHOH yacTH OacceilHa Ha MNPOTSKe-
HUY BCeH ero MCTOpHH BomooOMeH Obl1 Haubosee 3aTPyIHEH.

I. B. Boromogos, I'. H. Ilnoruukosa, JI. V. daeposa cocraBuin
MaJeoTHIporeosoruueckue Kaptel MOCKOBCKOrO apTe3nanckoro Hac-
cefina (1962) u nanu aHajAW3 NaNEOTHAPOTEOJOTMYECKUX YCJIOBUN
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GopmupoBanus sak/JlOUeHHBIX B HeM Boa (1962a). Coraacmo aBro-
paM, Ha TeppuTopuH MOCKOBCKON CHHK/IHHAAH HOPMAJbHBIA CO-
JIeHBI -0accefiH ObL1 B HHXKHEM Iajeo3oe U B KapGOHE; NMPecHOBOML-
HBIA ~— B TpHace; HOHHIKEHHON COJIEHOCTH — B IOPCKYIO U MEJOBYIO
3TOXY; HNOBBILEHHOH COJNEHOCTH W JAryHHOTO THIA — B OTHAEJbHBIE
snoxu AeBoHa u nepMH. OTK/JIOHEHHSI OT HOPMAaJbHOIO pekuMa MOp-
ckoro Gaccefina o6yc/aoBauBaNu Gojee HHTEHCUBHOE 34COJIEHUE MO~
3eMHBIX BOJ, Ju00 ux omnpecHeHue. K coxasenuio, B paGorax Ha-
3BAHHBIX aBTOPOB HHYEro HE CKAa3aHO O IpHYHHAX 06pasoBaHUs
THAPOXMUMHYECKOH 3oHanbHOCTH B MockoBckom Gaccefine, Ilpu
00bsICHEHHH »Ke BBICOKOM MHHEepaJH3allHd DPacCOJiOB aBTOPHI CChl-
JaloTest Ha mpobJeMaTHYeCKHH «HAbTPAaLUOHHEIA 3¢hdekT> mo Kop-
JKHHCKOMY M Ha IIPOLeCCH AHareHe3a, XOTSl M3BECTHO, YTO TPHU JHa-
reHese CYILIECTBEHHOTO H3MEHEHHS MHHepafH3aluyd BOALL He Ha-
6nonaercs,

IlpoctpanHoe U 00CTOSATENBHOE ONMHCAHHE HCTOPUH MOA3EMHBIX
Box Cubupckofl miatdopMbl MBI BcTpeyaeM B crathe E. A, Bac-
koBa (1961), B ocHOBe KOTOPO# Jiexkat Hajeoreorpaduueckie u mna-
JIEOTEKTOHMUYECCKHE JaHHBE, a Takxe HabmaoJeHUs Hajx. HOBOOGpa-
30BaHUAMH MHUHEDAJOB W XUMH3MOM IIOA3EMHBIX BOJA YKa3aHHOX
mratGopMel. ABTOp THINET, YTO «HA IPOTAXKEHHH CHHHUS, NaJe030s,
Me3030s H, KaliH03051 Ha miardopMme B LejoM npeobiaafaiyd HUCXO-
ILsuue KojebaTeabHble ABHKEHHS, NPefoNpeNeiBIiie HAKOIJIEHUe
H coxpaHeHue (II0 HacTOsIllee BpeMsi) pPa3HOOOPA3HBIX BYJIKAHH-
YecKHX M OcajouHblX ofpasoBaHuél» (crp. 110). Ha mporsixenun
CHHHA M HHKHEro naseosos Ha miardopme NPOHCXOIUIO B OCHOB-
HoM (OpMHUDPOBaHHe IJACTOBBIX CKOMJIEHHEH NOA3EMHBIX BOJ B Kap-
OOHATHHIX, TaJOreHHO-KapOOHATHEIX H - TepPHreHHO-KapOOHATHBIX
HOpOAdaX B MODCKHX U JIaryHHO-MOPCKHX ycaoBusax. Ciuexyer ocobo
OTMETHTb 3aXODOHEHHE B HIXKHEKeMODHHACKHH NmepHoa BMecTe C ra-
JIOT@HHO-KapOOHATHBIME OCaJKaMH OTPOMHBIX KOJHYECTB MaTOUHOMH
panbl B 3alafHBIX ¥ IOT0-3alafHbIX pakoHax miatdopmbl. B mocre-
Jyloulee BpeMs NMOCTOSHHO CYIIeCTBOBAJH OJarOnpUSTHBIE YCAOBUS
IJIsI coXpaHeHUsl 5TOH pamlkl B Hexpax.

¥YxKe B KOHIle HUXKHero KeMOpust B IOKHOH M 3amafgHOH 4acTaX
Cubupckoil mrardopMbl CyIHlecTBOBaJa OTpPOMHBIE Gaccelin (JleHo-
Ennceiicku#l) no[3eMHBIX BBICOKOKOHUEHTPUPOBAHHBIX DPAacCoJiOB, .
reHeTHYeCKH CBSI3aHHBIX C COJIeHOCHBIMH ToawaMu. Ilpenmyitie-
CTBEHHBIM pacrnpocrpaHenueM B JleHo-Exucefickom 6acceliHe MOMAb-
30BaJINCh IJIACTOBEIE CKOIJIEHUS PACCOJIOB B TEPPHUTeHHBIX U Kap-
OOHATHBIX MOPOAAX, YepPeAYIOIIUXCA ¢ COJISIMH, aHTHAPHTAMH H rHI-
camu. B BocTOuHOM W ceBepHOM paiioHax mAaTGOPMBI K KOHIY
HuxHero Kembpus cdopmupoBancs Oaccefin (JleHo-Ouenexckui)
IJTACTOBBIX CKOTJIEHWH COJIEHHIX BOJX H Ccaa0BIX paccosaoB B Kap6o-
HaTHBIX U TeppHreHHO-KapBoHATHEIX moponaax. ClienoBaTelbHO, yXKe
B HMJKHEKeMOpPHHCKYI0 3M0Xy HaMeTHJIHCh OCHOBHBIE UepThl COBpe-
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MEHHOH TMIPOXHMHUYECKO 30HAJbHOCTH NOA3EMHBIX BOJL ILIAT-
$opMBL. ' ' : :

A. A. Kapues (1960) ykasan Ha BaxKHOe 3HaueHNe HaJe€OTHLPO-
Te0JIOTHUECKUX HCCHAENOBAHHE MJST BBISICHEHHS YCJIOBHE 06pasoBa-
HUS - MECTOPOXKAEHHH MOJIe3HBIX HCKOTaeMbIX. B KauecTBe ruapoxu-
MUYECKHX I[IOKa3arejell reHe3Mca W UCTOPHM IIOA3€MHLIX BOJA OH
IpeAaraerT HCIOJb30BaTh HEKOTOPble KOIM(MHUHEHTH, XapaKTepH-
3yIollHe KONHYecTBeHHble COOTHOMICHNS MeXAY PasgHUuHBIMU KOMIIO--
HEHTAMH €OCTaBa BOJ — HATPHUH-XJIOPHBIH, XJI0P-OpPOMHBIH H. resui-
aprOHOBHIli KO3((MUIHEHTEl, a -TakiKe H3OTONHBEIH cocTaB BOL.
K uucny apyrux mapaMerpos, CIOCOOCTBYIOIMX BBHISCHEHHIO HCTOPHM
NOA3eMHBIX BOJ, Kapuep OTHOCUT BOAOPACTBOPHUMBIE KOMIOHEHTH,
COBpPEMeHHYIO NHWHAMHKY MOA3eMHBEIX BOM, MAJEOTEKTOHHYECKHE, Ma-
JieoreorpadHueckue, TaJeoreoJorHUecKHe, MNaNeoKJUMATHIECKHE M
JIpyTHE TaHHEIE.

Jlna uejedl maseorHAPOre0JOrHYecKOT0 aHaju3a NPeNCTaBIdoT
HHTEpEeC pa3JuyHblE H3MEHEHHWs OCAJOYHBIX MOPOJ, NPOHCIIeNIINe:
MoJ BO3JeHCTBHEM IIOJ3EMHBIX BOJ, KOTOPble MOXKHO paccMaTpH-
BaTh Kak cJjelbl ObLIBIX BOLOHOCHBIX ropusoHtoB. A. U. Ilepensman’
(1958) yrasuiBaer Ha caydan 06pasoBaHUs NECTPOLBETHHIX IVIMH
U3 KPACHOUBETHBIX NyTeM NepepaboTKH NOCHENHHX II0JA3EMHBIMH
pogaMu. ABTOp OOBACHSIET 3TO TeM, UTO IOJ3eMHble BOJBI, He CO-
Jepxaillde CBOOOJHOTO KHCJAOPONA, BOCCTAHABJIMBAIOT COECLMHEHHUS
)eneza (mepepoasit Fe~ B Fe*), B pesyabrate uero coeiHHeHHUA
)Kejiesa NepexOisiT B pPacTBOp, MHUIPUPYs BMECTe ¢ IOA3EMHBIMH
BoLaMH. KpacHble WacTHUBl NOPOJ, JuHMIAsACh «XKeje3ucroil pybam-
K#», TpUOBpeTanu CBETJO-cepyIo, OeJIyI0, CH3YI0 HJM 3€JeHOBAaTYIO:
okpacky. OnicaHHOe SIBJeHNe Ha3blBaeTCs OrJIeeHHeM,

Kax muuer nanee A. W. IlepensmaH, Bo MHOrux HblHe Oe3BOA--
HBEIX TOJIIAX TOpoj OOHapyKMBAKOTCA CJAeAbl OBLIBIX BOMOHOCHBIX:
TOPHU3O0OHTOB B BHE JAHHEHHO BBITAHYTBIX, 3arvIlICOBaHHbIX, OKPEMHEH -
HBIX, 34CONEHHBIX, OXKEeJe3HEHHBIX ¥ JAPYTHM IyTeM H3MeHeHHHIX:
30H. B HegoTopeIX cayyasix MmomgzeMHble BOAb OGYCAOBJIMBAIOT KOH-
IeHTPanui0 XHMHYECKHX JeMEHTOB B OCaJOYHBIX IOpojaX, cosiaa-
Basi TaKUM 00pa30M MeCTOPOXKIEeHUs MelH, ypaHa, BaHAAUS, CEpbE
¥ JIPYTUX IOJE3HbIX HCKOTNaeMBbiX.

BoccranoBnenne xmMpueckux OCOGEHHOCTEH IOA3E€MHBIX 'BOI.
IpPOIMBIX 3MOX, IOAYEpKHABaeT B Apyro#l crathe A. M. Ilepenbman:
(1959), uMeer GoJsiblloe TEOPETHUECKOE M TPAKTHUECKOE 3HAUEHHE,.
06 BACHSET JpeBHee Pynoo6pasoBaHre W MOMKeT OBITh HCIOJb30BAHO-
IJ1s1 pa3paGOTKH HOBBIX TOMCKOBBIX METOIOB. ABTOp CUHTaeT 0CO--
OeHHO HMHTEepeCHBIM H3yueHHe XHMHYECKOT'O COCTaBa TI'MAPOOKKCIOB:
MapraHua, KOTOpble 06/1agaloT BHICOKOH afcOopOIHOHHON Crnocol-
HOCTHIO H NO3TOMY MOIJIH ancopOHpOBATb M3 BOA DAJ METAJIOB:
MeJb, HUKeJb, K0Oa/abT, CBHHEL, LUHK u Apyrue. Onpenensis comep-
JKaH¥e 3TUX MEeTaJlJoB . B TNJeHKaX THJAPOOKUCJOB Maprasia,
MOXKHO IOJIYUHTb NMPEJCTABAEHHE O COHEPKAHHH NAHHBIX METaJJOB -
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B JAPEeBHHUX BOIAX. MeTOJI TIOUCKOB IIOJIE3HBIX HCKODAaeMbIX Ha OcC-
HOBE MU3YUeHHsI MHUHEPAJOB [JIPEBHUX BOAOHOCHBIX TODPU3OHTOB

A. H. TlepenbmaH npeasaraer HMeHOBaTb NaJEOrHAPOXUMHUUECKHM

METOHAOM. HpI/I IIOMOILK 3TOro Meroja, BEPOATHO, MOXKHO BOCCTa-
HOBUTHL JpeBHHE OpeoJabl paccesHud, a N0 HUM KW CaMHd MECTOPOXK-

,AeHHA.

IlpuBeneM mpocTofi HpUMepP NPHMEHEHHS I1aJeoTHIPOXHMUYe-

:CKOTO MeTOZa, OCHOBAHHOTO Ha COMOCTABJEHHH XHMHUECKOro CO-
-CTaBa COBPEMeHHbBIX U IPeBHUX TpaBepTHHOB [lKeMpykckoro pafioHa

’(Ta6ﬂ 4).
Tabauua 4
Coliepxkanne MHUKDOKOMIIOHEHTOB B TpaBepTHHax Jlxempykckoro paiiona (8 %)

Si Al Mg Mn Ag Sr Na As
/TpaBeptun cospemennwit | 5 | 0,3 0,3 0,3 — 0,110,110,
"TpaBepTud ApeBEuin . . | & 1 1 1 0,003| 1 0,3 ] 0,3

A. J1. Anansn u I1. M. Kamnanss (1958), #3 cTaThby KOTOPHIX 3a-

HMCTBOBaHa JaHHad T&6JII/IU,3, O0BSICHSIIOT HEOAMHAKOBOE conepxa-

Hye MHKPOKOMMOHEHTOB B TPaBePTHHAX YMEHBbIIEHHEM XHMHYeCKOH

-@KTHBHOCTH TE€PMaJbHBIX BOJ, BbBIACASIOIIHUX TpaBEPTHUHBL. TeprI

NOTEPSAAM NEPBOHAYAJNBbHYIO aKTHBHOCTH 6Jarojapsi  yMeHbIIEHHUIO
“TeMIepatypsl U yBejuueHuro pH, uro o6ycaosuio COOTBeTCTBy}OLLLee
"yMeHbIIIeHHe BLIHOCA PA3HBIX JEMEHTOB.

BoccraHoBsenye reo/Oru4eckoi WCTOPHH NOJ3E€MHBIX BOJ BCTpe-
yaeT OoJbLINE TPYAHOCTH, Jekallle B NIPUPOJLE CAMOr0 U3y4aeMOTro

-o6bekra. Tlajseorunporeosorns Hoka ellle He HUMEET HaJeXKHBIX H

HaAY4HO 0060CHOBAHHBIX IPeAINIOChLIOK. C‘HOp‘HbIM sdABJd€eTCs, BO-IIED-

"BBIX, BOIIPOC O CTENEHH COXPaHHOCTH B HeApaX 3eMJU BOJ INPEXKHHUX

TeoJiorHuecKux 3n0X. CorjacHo rumorese norpefeHHBIX BOJ, KOTO-
poil TpHAEpXKUBAETCT 3HAUUTENbHOE YHUCJIO T'HPOTe0JoroB, ToJaHasd
‘COXPaHHOCTB JPEBHUX BOJ BHOJHe BOo3MOXKHa. OpHako MHOTHe TH-
IPOTEOJIOTH CUMTAIOT, UTO TOJ3eMHBIE BOAB BOOOLIe He MOTYT CO-
XPaHAThCS B TeUeHUE TeOJOTHUeCKHX NepHOJ0B, Jubo Ke NONMycKaloT

‘COXpaHeHHe APeBHUX BOJ KaK BeCbMa peILKOC uckaoyengue. C 3To#

TOYKH 3peHUsT 06J1aCTh MPUMeHEHUSs naneornaporeonomqecxoro Me-
TOLA CYXKUBAETCH.

[ny6orkuii u BCECTOPOHHHH aHa U3 TIeOJOTHUECKOH HCTOPHH
KPYIHBIX apre3daHcKux OaccellHOB Bce Xe ybenurenbHO HOKAa3bl-
BAET, YTO BO MHOTHX H3 HHUX CO37aBaJjucCh OJATONPHUATHBIE YCJIOBUS

Ui coXpaHneHusi B HOI‘p€6eH‘HOM COCTOAHHK 3HAYHUTEJbHBIX Macc

paccosioB, c(hOPMHDPOBABIIKXCS B M€3030€ U JaxKe B mageosoe. Kak
nokaszano E. A. Backoseim (1961), BeICOKOMHHEpaJU30BaHHBIE pac-

-coqtel Jleno-Enucefickoro 6accefina 06pasoBaiuch B KOHIE HUXKHETO
‘KeMGpud.
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Bropo#t copHbI# Bonpoc 3akjiouaercss B MHTEPNPETALHH XUMUH-
YecKOro cocraBa TIMyOHMHHBEIX paccosoB. [lomaBaswoouiee GOJBIIHH--
CTBO HcCcJefoBaTesell IPUHUMAET 32 OCHOBY BbickasaHHoe B. U. Bep-
HaJCKUM TIPEANOJOKEHHE O IOCTOSHCTBE XHMHUECKOTO COCTaBa
BOAbl OKeaHa B TeyeHHe BCeH TeOJIOTHUECKOU HCTOPDUH M OODBsiCHsieT
peskoe pasJjHuHe B cocTaBe MOrpebeHHBIX PaccoiOB H COBPEMEHHOH
MODCKOH BOJBL poneccaMu Meramopusanuu. Uem paccos gpesHee,
TeM, 10 UX MHeHHIO, OH OoJsiee MeTaMOpP(H30BaH ¥ CHJIbHEE OTJIH-
yaeTcs OT HCXOJHOH MODCKOH H/IM MOBEPXHOCTHOI KOHTHHEHTaJbHOH
BoAbL B cosieBOM cocraBe BOAB 3aKOHOMEDPHO BO3pacTaeT COAEpKa-
HHUe XJ0punoB kanabuusi. KemGpuiickue paccosiel Bocrounoit- Cubupu:
Ha 80—83% cocToAT M3 XJODUNOB KaJjbliis U HasblBAKOTCs TIpe-
nenabHo MeramopgusoBanubiMu. B. A. Kporosa, (1960) Bhiuepruia
rpaduK, NOKAa3bIBAKINUA yBeJHYeHHe MUHepaJu3aldy INOA3EMHBIX
PaccosiOB U COJEpKAaHUsI B HUX XJOPHJAOB KaJjblUsi OT IOPHl K KEM-
6puio. B kauecrBe kKo3(pdumuenta MeraMopHU3aUMU HCIOJb3YETCH

r Na
OTHOIIGHHE — =7 Tlo cpenneBsBelieHHbIM gaHHBEIM-A. E. Dabunna

(1961), B Bomax [HenpoBCKOro apresmaHcKoro GaccefiHa 3HauyeHUe:
310ro Ko3(hQuureHTa yMeHbIIAETCA OT MOJIOABIX MOPOA K JPEBHUM..
st TpraccoBBIX OTJ0XKeHuH oHO cocraBaser 0,86, nepmckux — 0,83,
kap6oua — 0,76 u gesona — 0,56. Kpome toro, ¢ ray6usoli u B Ha-
npasJjieHuy 0T nepudepufHbIX PafioHOB K IIEHTPaJbHBIM BO3pacraer
npeobaaganue Kanblus HaJ MarHueM. v

UYacrte uccneaoBaresiell, K KOTOPBIM OTHOCHTCS aBTOP 3THX CTPOK,
noJjaraet, uTO THAPOXUMHYECKHH OO6JUK COBpPEeMEHHOr0 OKeaHa
copmupOBajics B pe3yJabTaTe IJHTEILHOrO MNPOLECcCa 3IBOJIOUME
U 4YTO 1O MOHHOMY COCTaBYy JApDeBHHe MOpPSI OTJHYAJHCh QT COBpe-
MmeHHbIX. Ilo Hamemy MHpeHHIO, TyOHHHBIE PACCOJBl XOTS H HE
TOXKAECTBEHHBI BOJaM APEBHUX MOpel, HO B OOJBIIHHCTBE CaydaeB
HOCSIT yHACJeJOBaHHBI Xapakrep, T. €. B TOH MM MHOH CTeNeHu:
OTpa)KalT cocTaB JpeBHHX Mopeill. Takas TpakToBKa BOIpoOca OT-
KpbIBaeT Tlepel TaJeOrwIporeoyoruell MUPOKHE TepCclnekKTuBst, [1o-
HOGHO TOMY KaK NaJeOHTOJIOT IO HCKOIaeéMbIM OCTaTKaM OPraHus--
MOB H3y4aeT UCTODHIO PA3BHTHS DPACTUTEIBHOTO U JKMBOTHOrO MHPA,
TakK U TULPOTEOJIOT, BCECTOPOHHE aHaJU3UPysd XHUMHUUECKUH COCTaB:
norpe6eHHBIX BOJ H Y4YUTbIBAs (PU3UKO-TeorpaduuecKkue YCJOBHUS
NpPOLJIOTO, JHTOJIOTHIO BOLOHOCHBIX NOPOJA, M3MeHeHHS Xapakrepa
MODCKOH CeJMMEHTAlHH U IIpoYee, MOXKET BOCHPOU3BECTH XUMHYE-
CKylo 3Bomouuio ruapocdepsi. OTMeueHHBle Bbllle 3aKOHOMEpDHHIE:

" rNa
H3MeHeHHS KO3 PHUIHeHTa =~ B XHMHYECKOM COCTaBe rIyCHHHBIX:

paccosioB ¢ M3MEHEHHEeM HX BO3pacTa, Mo Bcell BEPOSTHOCTH, Xapak--
TEPHU3YIOT He CTeleHb MeTaMOp(H3alLMU PACCOJIOB, TaK Kak TOC/e/-
HAA B 60JbIIeNl Mepe 3aBHCHT OT XMUMHUECKOH aKTHBHOCTH OKPYIKalo-
wefl cpendi, 4eM OT akropa BpeMeHH. YBeJHueHHe 3HAUEHHS ITOr0:
ko3¢ unuenTa, HaunHasg OT KeMODHUs K 6oJiee MOJOJBIM NOPOAaM,.
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CBH/IETE/ILCTBYET, CKOpee, 06 BOJMIONHH XHMHYECKOTO COCTaBa MOpeil
(E. B. Ilocoxos, 1962a). ,

A. A. Cayxos (1961), paccmorpeB PaKTOpBl MHUTpPalyud XHMHue-
-CKHX JIEMEHTOB, MpPUIIEN K 3aK/JII0UEHHIO, UTO BaXKHeHIINe U3 HHX —
3HepreTHka 3eMJH, cocTap atrMmocdepsl, OHOTEeHHBIE YCIAOBHSA H KJH-
MaT — B XOLE TeO0JOrHYeCKOTO BPEMEHH CYIIEeCTBEHHO MEHSHC.
IlepeuncaernHble GakTOPBl ONpENENsid COOTBETCTBYIOUIHE H3MeHe-
HUSI TUApocdephl U, B yacTHOCTH, Mopelt. [To 3T0# Ke mpHUHHEe T'HA-
“DOXHMHUSA BOJ KOPHl BHIBETPHBAHUS U NMUTAEMbIX WMH BOJLOEMOB B OT-
JaNeHHOM TeO0JIOTHYeCKOM IpouuwioM Onlia HHoH. BoccraHosienune
JIEPBOHAUYAJBHOTO COCTABA NPUPOIHBIX BOJA H IOCJEI0BATENbHOCTH
HX M3MEHEHHS COCTaBJseT CaMyl0 TPYIHYIO 3afady, OTHOCSIIYIOCS
K 00J1aCcTH NajeorHiPOXUMHUH.

B cratse A. B. Ponosa (1964) rosopurca o TEHAEHIHH BOJIO-

‘MU COCTaBa BOJ OKeaHa, Ha oCHOBaHHM aHajin3a €CTECTBEHHOHCTO-
‘puyeckux hakropos ssosouun A. B. Pounos m apyrue uccrenosa-

“TE€MAH, HA KOTOPHIX OH CCbLIaeTCs, OPUIIINM K BBIBOAY O PE3KO pas-

LJIHUHOM KaTHOHHOM cOoCTaBe BOA a30¥iCKOTO " COBpeMEHHOFO OKeaHOoB

(raba. 5). ‘
Tadtaumab

OTHOCHTENbHOE COJEpKAaHHE KATHOHOB B. BOJAX Aa30HCKOro
M COBDEMEHHOTO OKeaHOB (CYyMMa KaTHOHOB npuHsTa 3a 100%)

XapaxTepHCTHKA Mg Ca™ Na* K Cymma

1. BeposiTHoe coOTHOHICHHE 13 23 47 17 100
KATHOHOB B BOZe a30fi-
CKOro oOKeaHa (mepecyer
gaunex 3. Konses)

‘2. BeposiTHOE® COOTHOLIEHHE 24 29 30 17 100

B BOJe a30/fCKOro OKeaHa
(nanusie A. B. PoHoBa)

3. CootrHolIeHe KaTHOHOB B 10,7 3,2 83,1 3,0 100
BOJE COBPEMEHHOTO OKea-
Ha [mepecueT  JaHHBIX |
3. Tonsnbepra (1963)]

Taxum 06pas3oM, APEBHHUI OKeaH 10 CBOEMY KaTHOHHOMY COCTaBY
OBIT KaJbIIUEBO-HATPHEBBI WM MarHHEBO-KaJbLHEBO-HATPHEBHIH.
Ecnu wucxonnts uz rumnoressl A. I1. Bunorpagosa (1959) o mexa-
‘HHM3Me 00pasoBaHHsl 3eMHOH KOPBl, aTMoC(ephl U CHAPOC(EpH, TO
MOXHO IPeANOJOXHUTh, YTO OTHOCHTENbHOE COjfepKaHUe B HepBO-
OBITHOM OKeaHe XJOPUIHBIX MOHOB OBbLIO OoJiee BBICOKHM, a CYJIb-
<paTHBIX HOHOB- 6ojiee HU3KHM, YeM B COBpeMenHoM oreane. U ecan
JaxKe aHUOHHBIA COCTaB a3ofcKoro okeana Obl OJH30K K COBpe-

4
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MEHHOMY, TO IpH yKasaHHOM B TabJ. 5 KaTHOHHOM COCTaBe BOAA:
JIOJKHa TNpHUHAJJeXaTh K sIPKO Bbipa:KenHoMmy tuny III6..

K uu:xKHeMy IpOTEPO30I0 3anachl Kajbl¥sd H MarHug B OKeaHH-
yecKol BOJE JOCTUTJIM BecbMa 0OJbIIOH BeJUYHHB. OpHEHTHPOBOU-
‘Hele noxcuetsl A. Bb. PonoBa moxaswlBaloT, YTO OTHOCHTEJbHOE CO--
JepKaHue B HUX KaJjiblids OBLIO npubausuTesso B 8—9 pas, a mar-
HUs B 2,0 pasa BBILIE, yeM B COBpeMeHHOM okeaHe. K aHajsoruysomy-
BBEIBOAY © Npeo0jalaHuy KaJbilys W MarHud B IIePBHYHOM OKeaHe
npumes #egasuo [1. JI. Kpeausa (uurupyio no A. b. Ponosy). 3ua-
yuTeAbHO 00Jiee BBICOKMM OBLI TaKXKe TPOUEHT KaJjus. KosndecTBo:
JKe HaTpUA B BOJAX PAHHENPOTEPO30HCKHX MODPeH ¥ OKeaHoB, XOTs:
H HECKOJIbKO YBEJHUHBAJIOCH 10 CPaBHEHMIO ¢ apXeHcKHM, HO Bce
elle OCTABAJNOCh HU3KUM — NPHOAN3UTENbHO BIBOE MEHLIUHM, HeM.
B COBpPeMEHHON MOPCKOH Boze.

Kaxk nosaraer A. B. PonoB, B pasHeM npoTepo3oe HaMeTHJ/acCh
TEHIEHUHS K MHBEPCHH KATHOHHOrO COCTaBa BOJ OKeaHa, KOTopas
B KOHIE€ KOHI[OB NpPHBE/JA K COBPEMEHHBIM COOTHOUIEHHSIM B Pe3yJb-
TaTe MOCTENEHHOro oforallieHWsi BOJ HAaTPHEM ¥ UX OCBOOOMKIEHHS
OT U3GbITKA KaJbllHd, MATHHA W KaJus. JTOT Ipouecc HOCHJ AuHA-
MHUYECKHH XapaKTep M AJS KaJjblus M MAardusg pacTsSHy/cT Ha.
2 mapja. ner. MakcuMaJ/JpHOe OTHOCHUTENHHOE CONEpIKaHHe HaTpH:
B BOJax OKeaHa ObBLIO NOCTHTHYTO, mo mpennonoxenuio A. B. Po-
HOBa, JIMIIb B KOHIE Ta/jeo30s HJIH B Me3030e [Ocjae TOro, Kak oc-
HOBHafi Macca KaTHOHOB KaJbl{s W MarHus Oblla H3pacXoAOBaHa
Ha o6pa3oBaHUE JOJOMHTOB, M3BECTHAKOB U CYJIb(aTOB KaJbLHA..
DTOT HaANpAaBJEHHBIN BO BPeMeHH TPOLEcC OCAOXKHANCA Tepuojnye-
CKUMH KOJIeOAHUSIMH, CBSI3aHHBIMH C 31I0XaMy{ HHTEHCHBHOTO TaJjore-:
Hesa.

Ilo-BunuMomy, naJsieo3olickae MOps €lle COXPAHSJIU CBOH NepBo-
HayaJabHBIH ruapoxumudeckuil Tun (I116), xors o OBl MeHee SIPKO:
BbIpaiKeH, ueM B TepBOOBEITHOM -oKkeaHe. OJHAKO B 3aCOJSIOULHXCHA
MODCKHX JlaryHaxX B pe3y/abTaTe BbINAJeHHd H3 HUX XHUMHUECKHX'
0CcanKkoB (POPMHPOBAJHCH PACCONB C BHICOKAM CONEpPXKAHUEM XJO-
PHAOB KaJbli¥f, MOCKOALKY HpH 3TOM B TBEPAYI a3y yXOIWJIO-
otHocureapHo Goablle Na', yuem Ca~. B mpomecce xe caaku A0JO--
mura Mg saxBarbiBaeTcs OoJbllie, deM KajbHMsa. Kak noKasaHo
panom ucciaenorateneit (H. M. Crpaxos, 1958, A. [1. Bunorpanos-
¢ coaBTopamu, 1952 u 1ap.), KOJNHUECTBO MATHHS, YXOASLIErOo H3-
MOPCKOH BOABl B TBEPAYIO (Pas3y, ¢ TeyeHHeM BpPEMeHH IIOCTOSIHHO
yMeHbllIaeTcsd M B KaliHo30e najgaeT MOYTH A0 Hy/ad. B OTHOIIeHHH:
KaJbLHsA MBI HabJioJdaeM IPOTHBOIOJOXKHOE siBJeHue. B maneo3ofi-
CKHX MOPSX KaJbUUH W MarHu¥ mepexonsit B TBepAylo (pazy B COOT-
HomeHHu oT 2:1 jgo 5:1, B KapOGOHATHHIX OCalKax MeE3030HCKHX'
Mope#l 3T0 codTHOMIeHHe Bo3dpacraeT a0 90: 1.

BuoxuMHuuecKne Ipoleccsl B MODSAX TaK:Ke HampaBJeHBbl Ha TO-
CTeNeHHBIH nepeBOJ KaJblus U3 XUAKOH (as3sl B TBepaAyw. B no-
KeMODHACKHX MOpPSIX OpPraHH3MOB, CTPOALIHX DAKOBHHBI U -CKEJETHI
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B MoOpe, Obl10 COBCeM MaJjo HIH He OblIo coBceM. B KeMGpuiickuil
TIepHOJ, HayHuaeTcsd BhNaJleHHe OPraHMYecKOro KaJjbiiHsd, 0cOGeHHO
B MEJKOBOJIHBIX MOpPAX. 3aTeM KOJMYEeCTBO H3BECTHSIKA OHOJOTrHYe-
CKOTO TIPOUCXOXKAEHHS BCe YBEJHUHBACTCS H JOCTHIAeT MaxCHMyMa
B MeJOBOH Tepuoi, KOrAa AesiTeTbHOCTh MEJKUX OpTraHH3MOB —
dopamunudep, ToTpebJAOIINX KaJabLUH, JOCTHIVIAa MaKCHMyMa.

[To nmpennosoxkennio M. H. T'opckoro (1960}, ¢ TeueHuem reoJo-
IHYECKOT0 BPEMEHM 3aIachl KaJbl[ds B MODCKOH BOJE HACTOABKO
McToaTcs, UYTO «MHOTHM MOPCKHM OpraHd3MaM IMpHAETCs JHGO
06xonuThea Ge3 Hero, aubo NOTHOHYTH W YCTYIHTh MECTO HOBHEIM
QpopMaM, AAS KOTOPBIX KaJblLuil He OyAeT HYyxKeH» (cTp. 163).

Ianernaporeosorys, no HallleMy ONpee/eHHIO, ABJASETCs] MHPO-
KON HayKOH, 3aHHUMAIOLIEeHCs BOCCTAHOBJIEHHEM THIPOTEOJOTHIECKHX
YCJIOBHH MHHYBIIUX 3I0X. IJTO, CJI€LOBATENbHO, THAPOTEOJOrHs
JIpeBHUX 310X HCTOPHU 3eMHOH KOpbl. Cynp6a MOL3EMHEIX BOJ, TECHO
nepensieTaeTcsl ¢ pa3BUTHEM 3eMHOI KOpH, THApochepr], atMocheprl
u Ouocgepn. CienoBaTespHO, THIPOreOJOTHUECKHE YCJAOBUS HaXo-
JATCA B OIPeseseHHON 3aBUCHMOCTH OT Pa3BUTHS (PU3UKO-Teorpadu-
YeCKHX JaHAWA(PTOB M TIe0JOrHdYecKux cTpykryp. Ilostomy nageo-
THAPOreOJOTHST TEeCHO cBfisaHa ¢ Ilajeoreorpadueli u omnupaercd
B OCHOBHOM Ha jpaHnble 310# Hayku. [lo ybexnenunto JI. B. Pyxmuua
(1959), naneoreorpaduueckre peKOECTPYKIHHE BO3MOXKHBEI O/Jarofaps
VCTOMUUBOCTH APEBHUX AAHAMIA(PTOB, YTO B CBOIO OYepeinr O00yC/0B-
JIEHO YCTOHUYMBOCTBIO TEKTOHHUYECKOTO pEKHMa M KJIAMATHIECKHX
(haxTopoB B mpefenax KPYIHLIX TEPPUTOPHH HHOTJA HA NPOTAKEHHH
. MHOTHX MHJIJIHOHOB JIET.

Jlo¢TOBEPHOCTD 1A/MEOTHAPOreONOrHYECKHX [IOCTPOEHHH Ompeje-
JISETCA IIOJIHOTOH Te€OJIOrHYeCKOH JIETOMHCHU B KaXKJA0M paccMaTpH-
BaeMOM palioHe, a TaKXkKe CTeleHBIO ero reoJIOTHUECKOH U THAPOreo-
Jorudeckodl usyuenHoctu. Ilpu manmeoruaporeosoruueckux MocTpoe-
HUAX B TIEPBYIO OUepe/b BBIACHIIOTCA: XapaKTep pexuMa — MODCKOH
WY KOHTHUHEHTAJbHBIH, KAUMaT — apuAHbld WM TYMU/IHBIH, pa3Bi-
THE OCHOBHBIX 3JJEMEHTOB TEKTOHHKH, KOTOPBIMH OTIpelessieTcs Me-
CTOTONOMEHNe U pasrpys3ka noiseMHbXx Boh. O xapakrepe pexuma
W KJAHMMaTa MBl CYJIHM Ha OCHOBAHUM KOCBeHHBIX AaHHBIX. Hajmuue
B FEOJIOTMYECKOM pa3pese cosedl W TUICOB TOBOPHUT O 3aCyLIANBOM
KJUMAaTe H DPACIPOCTPAHEHHH 3aCONIOIHXCA JaryH 'BO BpeMs OTJIO-
JKEHHsl 9THX OCajfKoB. B rakue mepuoisl co3iaBa/uch O/1aronpusr-
HBlE YCJOBHA I/ (POPMHPOBAHHS NOA3EMHBIX PaccojoB M BBICOKO-
MuHepanusoBaHHbIXx BoJ. IInpokoe pasBuTHe AOJOMHTOB CBSI3aHO
€ pacnpocTpaHeHdeM 30H MEJKOrO MOPA U NOBHILEHHOH COJIEHOCTHIO
GaccefimoB. Coranacuo M. I'. Bamamxko (1963), nmomomutw otaa-
ralorcs NpHu KoHIeHTpauuu cosieft 70 r/m, a TUNCH B aHTHAPUIB —
npu 160 r/n. B Havase caixm ranura KOHUEHTpaIlUsi panbl JOCTH-
raer 265—275 r/xr yau 320—340 r/n. 3a cyer HHQUILTPAIUK U IIO-
rpebeHusl BOA 3TUX Mopell 06pas3oBajuCch IOA3EMHbBIE BOJABl COOTBET-
cTByolllell MHHepaJju3anud H coctaBa. OT/I0XKeHHS KeJe3HbIX Py,
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OOKCHTOB U yIJIel XapaKTEePU3YIOT BJAAXKHBLIHA KJAUMaT ¥ GOpMUPOBa-
HHe cJ1a00MUHEPAaSU30BAHHBIX [10I3€MHBIX BOL.

[Taneorunporeosiorus noka He o6Jafaer KakoH-nubo onpeaeseH-
HOH METOAMKOH i OOILIENPHHATHIMKM TEOPETHUCCKHMH TOJO0XKEHHAMH.,
O6obuias H3J0KEeHHBIE Bbillle BLICKA3bIBAHHS DSla aBTOPOB O METO-
Jax NaJieOTHIPOTe0JIOTUH, INPeLCTaBJAseTCs  BO3MOXHBIM HAMETUTE,
cielyioUlMe TJIaBHeHIIME 3JIeMEHTH TaJieOTHAPOTe0JOrUUeCKOro:
aHaJ/au3a.

1. Heranbueléi ananus ¢panuil TOro WIH HHOTO OTPe3Ka BPEMEHH,,
TO3BOJSIIOUINA YCTAHOBUTD B OOIIUX UepTax pacupepesenye BOLHBIX:
GacceliHOB (NpeCHBIX, COMEHBIX U COJIEPOAHBIX) U CYIIH.

2. M3yuenne IHHAMHKHM TEKTOHMUECKHX IIPOLECCOB B TIe0J]Oro-
UCTOPHUECKOH NepCNeKTHBE C TOYKM 3PeHHS BJIMSHHA HX Ha THAPO-
IUHAMUYECKMH U TUJPOXUMHUECKUH pexxuM nopseMubix BoA. Ilomy-
YeHHBIE TIPH 3TOM pe3YJbTATHl AaAyT OCHOBY IJA CYXIEHHS O Me-
CTONONOXKEHUU 06/1acTell NUTAaHAA M PA3TPY3KH H O NYTAX MUTPauUUH
[0JI3eMHBIX BOJ B Ty HJIH HHYIO 310XY.

3. BpigcHeHue cOBpEMEHHBIX rnﬂporeonormecxnx YCJOBUI apre-
3UaHCKHX 6acceliHOB C LeJbI0 YCTAHOBJEHHS B HUX obJjacrted nuTa-
HHS, CTOKA U Pasrpy3kH U OnpefesneHUs] HHTEHCHBHOCTH BOJOOOMEH]
B Pa3JIMUHBIX BOJLOHOCHBIX I'OPU30HTAX.

4, W3yyenue BepTHKAIbHOH THAPOZMHAMHUUYECKON .M T'MIPOXMMHU-
uecKOH 30HaJbHOCTH apTe3HAaHCKMX GaccefHOB M HMpUYMH HX obpa-
30BaHUA. ‘

5. Bcecroponnee ucciaemoBaHue XHMMHUYECKOr0, rasoBOro u Hso-
TOTIHOT'O COCTABOB IOJ3eMHBIX BoA. OnpenesneHue sospacra rayOuH-
HBIX BOJ Ha OCHOB@HWHU JAHHBIX 3TOrO HCCJEIOBAHUS,

6. MayueHne BTOpPHUHBIX THAPDOreHHBIX MHHepasoB B 10pole H
THIOB XUJIbHHX QopMauuil.

7. UccnenoBaHue pasyiuuHbIX H3MEHEHHH T'OPHBIX TIOPOJ, IPOHC-
XOJAINX O BO3AEHCTBHEM MOJ3EMHBIX BOJ.

8. McenenoBanue coctaBa IOIVIOHIEHHBIX KATHOHOB B TOHKOJIHC-.
HEePCHOM 4acTH BOJOHOCHBIX H BOAOYIIOPHBIX TOJIIIL, ,

9. MayyeHHe XMMHUYECKOTO COCTABA IOPHBIX PaCTBOPOB (IO Tep-.
munoJsioruu I1. A. Kpiokosa).

[locsnennne yeTHIpe BONPOCA MMEIOT NPSIMOe OTHOIIEHUe K obaa-.
CTH TAaJeoTHJPOXHMHUH, paspabarbiBarollel YacTHBIE BOMPOCH aJ€eo-.
THJIPOreo/OTHH.



_I’JxaBa VI

PUIUKO-XUMUYECKHE P®AKTOPBH]

K nanmo# rpynmne (axTopoB OTHOCATCS XHMHUECKHE CBOHCTBA -
"3J1eMEHTOB, INEJOTHO-KHCIOTHbIE U OKHCJIHUTEJNLHO-BOCCTAHOBUTENb-
HBIC YCIIOBUS, PACTBOPUMOCTh covel, nuddysus, ocMoc, rpaBHTALU-
OHHas# JuddepeHnnanys, cMelleHHe BOJ M KaTHOHHBIH OOMEH,

’

‘

1. XUMHYECKHE CBOMCTBA 3JEMEHTOB

N

/" OGoraienye MPHPOLHOI BOIH TeM HJH HHBIM 3JEMEHTOM OIpe-
| .1eqsercd He TOJbKO ero o6LIMM COAepXKaHHeM B NOPOJaxX W MOYBaX,
HO W MUTDallMOHHON cNOCOOHOCTLIO, T. €. CIOCOOHOCTBIO K IepeMe-
¥ IleHuIo, 3aBUCALlEeH OT (PU3UKO-XHMHUECKHX KOHCTAHT AAHHOTO HOHA
\\_ ‘M ycaoBuH cpearl, B Kotopoil murpanus npoucxonur. Coorsercrt-
“~senno stomy A. E. ®epeman (1934) pasnuyaer BHYTpeHHHE H BHeLI-
Hue (axtopel murpanun.’ Coueranue BHYTPEHHMX M BHEIIHHX (akK-
TOPOB H Olipefe/sieT IMoBeleHHe XUMHUUYECKHUX 3JE€MEHTOB B NPUPOI-
ueix Bomax. A. A. Caykos (1961) k BHyTpenunm hakropam OTHOCHUT
‘TaKHNe XapaKTePUCTHKH 3MeMeHTOB, KAK BAaJEeHTHOCTh, HOHHBIE pa-
JUYCH, HMOHHBIE IOTEHUHAJBl, K BHENIHUM — 3HEPreTHKY 3eMJIH,
‘cocraB aTMocdephl, OMOTeHHBIE YCJOBUS U KjauMaT. BuyrpenHue
(hakTOpPH MUrpalHi B XOJe Ie0JIOTHYECKO! HCTOPHM Halllell IJaHeThl
0CTal0TCH MOCTOSHHBIMH, 4TO 00YC/JIOBAHBaeT cTaOUAbHOCTL ONpeEfe-
JIleMbIX UMY XHMHYEeCKHX M (U3MYeCKUX CBOHCTB COEJUHEHUH 3THX
'3JIEMEHTOB, TOTJla KakK BHelllHHe (aKTOPHl CYHIeCTBEHHO H3MEHSIOTCS.
BaxHpIMY KOHCTaHTAMH XHMHUECKHX 3JIeMEHTOB SABJSIOTCA Ba-
JIEHTHOCTb W MOHHBIE PajHuyChl, OT KOTOPBHIX 3aBUCHUT IOBeIeHHE KO-
HOB B BOIHEIX pacrBopax. Yem OoJjibinie BajeHTHOCTH [Js MHOTHX
METaJJ/I0B, TeM B OOlleM MeHee pacTBODHUMEIE COeIMHEHUS OHH
«00pasyioT, TeM, CJIedOBaTeJbHO, HUXKE WX MUIDALMOHHAS CI0CO0-
Hoeth. OJHOBAaNEHTHble LIEJOYHBIE. MeTa/JIbl 006pasylor, Kak ipa-
BUJIO, Jierko pacrBopuMble coenunedust (NaCl, Na,SO,; NayCOs),
JIBYXBaJeHTHBIE e IleJ0YH0o3eMe/bHble MeTaJlibl 06pasyioT MeHee
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pactBopumble coequHenusi (CaCO;, CaSO, MgCO;s). Eme menee
pPacTBOPUMBI COEIMHEHHs] TPEXBaJEHTHBIX METAJJIOB, TAKHX, Kak
Al~, Fer. OnHako cyUlecTBYyeT HeMaJso HCKJIOUeHHH: Hanpumep,
MgSO, xopowio pacrsopumas coab, a AgCl nmoxo pacrBopHMO.
PasHoBajieHTHBle HOHBl OJJHOTO U TOTO K€ XHMHUUECKOro 3JeMEeHTa
XapaKkTePH3YIOTCH Pa3NIHYHON MOABUKHOCTBIO B BOJHOH cpeje.

Paguychl HOHOB B 3HAUHTEJNbHOH CTENleHW OIpeNe/sioT MHUrpa-
LHOHHYIO ¢HOCOGHOCTh XHMHYECKHX 3JeMeHTOB. Crenu(puuecKuMHU
XHMHYECKHMH cBolicTBaMu oGmafaer WoH Bomopoza. OtpaBas CBOH
€[IMUCTBEHHBIH 3/JEKTPOH JIPYTHM aroMaM, aTOM ‘BOJAOpOAA IpeBpa-
maercs B onHo3apanHbiil won H'. Panuyc #oHa BOLOpOLa HUYTOXKHO
MaJ, u3Mepsercd BeJHMYHHAMH, ONU3KMMH K Hymo (oxoso 0,10—
0,12 A), u'rax xe Maji ero o6beM. DTHMH HHUTOXKHBIMH Pa3MepaMu
TIOJIOXKHUTEJBHOTO HOHAa BOAOPONAA OOBACHIIOT BBICOKYIO TONBHXK-
HOCTL €r0 B BOIHBIX PacTBOPax M CNOCOGHOCTH BHEAPSTHCH B KPH-
cTanauuecKie pelleTKH 0e3 U3MeHeHHs HX.

OT BaJIEHTHOCTH ¥ HOHHOTO pajuHyca BO MHOTOM 3aBHCSIT KHC-
JOTHBlE H OCHOBHBIE CBOHCTBAa 9/7eMeHTOB. YUeM MeHbIIe HOHHBIH
TOTeHUMAJ, Te€M CHJAbHee IPOSABISIOTCH OCHOBHHE cBolicTBa. [lox
MOHHBIM TOTEHIHAJ0M IOHHMAaeTCs OTHOIUIEHHe BEJHUYHHBI 3apsjia
(W) uona x pammycy (R), Bblpaxennomy B aurcrpemax (A). Ha-
npumep, y xatuoHos K, Na', Ca” uonublfl moreHuuasn Kojebiaercs
or 0,5 1o 4,7, a y aunonos SO,”, NOy/, PO,” uouHBI{i mOTEHLHAT
npesbiitaer 8,6 (A. W. Ilepespman, 1961).

ITonBHKHOCTD THAPATHPOBAHHBIX HOHOB TeM OoJjbIle, ueM
MeHbIle MOHHBE PajMyChl W BaJeHTHOCTb. EciaH NpHHATH BO BHH-
MAaHHE BENHYHMHBl YKa3aHHBIX NapaMeTpoB, TO HauUBLHICHIEH MHIpa-
1IHOHHOH CIOCOOHOCTBIO MOJIKHBI 00/1afaTh CAEIYIOUIHEe HOHDL:

1) NO, > CI’ > SO, > COg,
2) K'>>Na > Ca”" > Mg".

3Hak HepaBEHCTBA IIOKA3bIBAET, UTO MHUTPAIMOHHAS CIIOCOGHOCTD
Y HUTPATHHIX W XJIODHAHBIX aHAOHOB BBIIIE, UeM V CYAb(aTHHIX H
KapOOHATHBIX, TOUHO TAK K€ Y KATHOHOB IUEJOUHBIX METAJJIOB MOJ-
BHXKHOCTbL Oyler Oosbllle, 4yeM y KaTHOHOB IIe/JOUHO3eMeNbHBIX Me-
taJjsoB. OJHAKO B 3aBHCHMOCTH OT XapakKrepa CpPeAbl NMOABHKHOCTH
WOHOB pe3Ko MeHsieTcsi. Tak, HUTPATHl BCJENCTBHE YCBOEHHS X pa-
CTEHHSIMH ¥ MPOLECCOB AEHUTPUIUKAUUE OOBIUHO METHKOM Vaep-
JKUBAIOTCA B NYTH. TOJBKO B CHENM(DUUECKHUX YCAOBHAX (NIYCTHIHH,
KpYIHble HaceleHHble TYHKTh) OHH CIOCOGHB! CKAallJIMBAThCs B IPYH-
TOBBIX BOfax. IToABHXKHOCTD Ka/jusi Ha caMOM Jejle 3HAUHTEAbHO
HHXKe, 4eM Y KaJIbl[Ufl i Martusd, BCJEACTBUE IOTVIOIIEHUS €r0 pacre-
HUSIMH U KUBOTHBIMH.

MurpanuonHas cnoco6HOCTb 3J1EMEHTOB B 3HAUHTEIHHON CTEIEHH
3aBHCUT OT Besiuyndbl pH BeinageHus rugpookucell. MHorue XUMu-
YeCKHe 3JIEMEHTHl NOJBHXKHEl B IUHPOKOM guanasode pH u moryrt
HHTEHCUBHO MHUIPHPOBATh KAK B KHUCJIOH, TAK M B LIEJOYHOH cpefe

157



(matuit, Hatpull, Kanu#, py6unui, uesudt, Pprop, xa0p, 6pom, Hox,
6op u np.). OcaxneHue U3 pacTBOpa MarHus ¥ o0pasoBaHUE 0caTKa
Mg (OH), npoucXoZUT TOJNBKO B CHJBHO IMIEJTOUHBIX Bogax, pH
KoTopblx npesbimaer 10,5, s GOJbIIMHCTBA 3/IEMEHTOB C IIOBhI-
nienneM TeMnepaTtypel pH ocakneHus THAPOOKHCH MOBBILIAETCH.
Ilosromy Ha GosbluMX TyOMHAX MHUTPAlHs TaKHX 3JEMEHTOB MpoO-
Texaer Oojiee SHEPrHYHO, YeM Ha 3e€MHOH noBepxHOCTH. B pasbas-
JIeHHBIX pacTBOpax MHIPALHOHHAS CHOCOGHOCTh JMIEMEHTOB TAKXKE
NOBBIIIAETCS, UX OCa)KJeHHe HauMHaeTcs npu 6ogee Buicokux pH.
Pasgnnunus pocturaloT Heckonbkux exupnu (A, WM. Ilepensman,
1961).

J{ByXBasl€eHTHOE XKe/le30 MOXKEeT HaXOILHUThCSI B PacTBOpE B MeHee
KHCIBIX BOIaX, yeM TpexsaseHTHoe. Ilo cBoell paclpocrpaneEHOCTH
Kene3o MoJXKHO ObI10 Obl UTpaTh BEAYINYIO PoJib B (DOPMHPOBAHHAH
XHMHYECKOTO cocTaBa NPUPOAHBIX BoX. OLHAKO HA INOBEPXHOCTH
3eMJIH B IPUCYTCTBHH KHCJIOPOJA 3Ke/e30 He CIOCOOHO K MHIpAalluh
¥3-34 BECbMa HU3KOH PACTBOPUMOCTH MPOAYKTOB ruaponusa. B Gec-
KHCJAOPOMHBIX YCAOBHAX HEApP 3eMJH DOJib JKese3a JONKHA 3aMETHO:
[OBBILIATHCS.

2. OKMCJIUTEJIbHO-BOCCTAHOBHTEJNIBHBIE YCJIOBHS
P NIPUPOJIHBIX BOJL

PaccmarpuBaeMsii $akTop OKA3BIBAET CYIIECTBEHHOE BJHAHUE
./ Ha MHTDANMOHHYIO CIIOCOGHOCTh 3JIEMEHTOB, HA HX PacCESHHE H KOH-
{ IeHTpauuio. B XHUMHM OKHCJIEHHEM Ha3hBaeTCd IMPOIECC OTHAYN
3JEKTPOHOB, a BOCCTAHOBJEHHEM — IIPOIECC UX IPHOGpETeHUs, NPH-
yeM OKHCJIEHHE OJHOTO 3JeMeHTa, OTAAIOLIEr0o 3/eKTPOHBI, 00s3a-
TEJBHO CONPOBONKAAETCS BOCCTAHOBJIEHUEM JPYroro, MpHOOperuere:
snekTponbi. IlosTomy u TOBOpPAT 06 OKHCJIUTENBHO-BOCCTAHOBH-
TeJbHBIX peakuusx. s sleMeHTOB, cmOCOBHBIX MEHSTb CBOK Ba-
JIEHTHOCTb, — JKeJie3a, MapraHua, BaHajus, KobaJbra, HUKeId,
ypaHa, cepbl U psijla APYTUX — DPONECCH OKHUCIAEHHS U BOCCTAHOB-
JIeHUS, KaK M3BECTHO, UTPAIOT PEUIAIOUIVIO POJIb, NEPEBOAS SJEMEHTH
W3 JIETKOTIOJABHIXHBEIX (GOpM B TPYAHOIONBUIKHBIE M HaoGOpPOT.

Baxuehmum oxucautejsem sBjsercs CBOGOXHBIA KHCAOPOI aT-
Mocdepst. Kpome xuciopona, OKUCJIUTEISIMH MOTYT OBITH H EPYrHe
XHUMHUYECKHE 3JIeMEHTEl, CMOCOOHBIE PUHMMATh 3JeKTPOHLl. Onnu @
TOT K€ 3JeMEHT MOXKeT SIBUTbCS OKHCJIUTEJIEM H BOCCTAHOBUTENEM
B 3aBHCUMOCTH OT CTENeHH HWOHH3AIMH M YCJAOBHH OKpy:KamoueH
cpeabl. Tag, HaupuMep, TPEXBaJEHTHOE IKEJNe30 MOXKEeT SBJAAThCT
OKHCJHTEJEM, a JABYXBaJIEHTHOE JKeJe30 — BOCCTaHOBUTENEM; UeThl-
pexXBaJIEHTHLIH MapraHel — OKHCJNTENb, & JBYXBaJeHTHBHIH — BOC-
CTAHOBHTE/Ib.

CnocoBHOCTh K OKHCAEHHIO M BOCCTAHOBJIEHHIO XapaKTepH3yercs
OKHCJHTENbHO-BOCCTAHOBUTEIbHEIM TOTeHIHaniomM (£,) aromoB o
HOHOB, U3MepSEMBIM B BOJbTaX, OTHOCHTENIBHO KaKoH-nubo craH-
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JNapTHOM OKHCJHTENbHO-BOCCTAHOBUTENbHOH peakuuy, NOTeHuHuan
KOTOPO#H paBeH Hyswoo. Taxkofi peakudell NPHUHATO CYMTATE IIEPEXOJ
BOJOPOAA M3 ra30o06pasHOro COCTOsHUS B cocrosHHe noHa (Hp—
— 2e=2H'). Hanpumep, mpu OKHCJIeHHH HOH 3aKMCHOIO XKeJje3a
neépexoiuT B MOH OKHCHOTO KeJjesa, OTAaBasi CBOH ajeKTpoH. Ilpm
5TOM pacTBOp okucHoro xenesa (Fe”) Gymer oGnamarb 6oJiee BHI-
COKMM 3JEKTPHUECKHM MOTEHIMajoM, UeM pPaCTBOD 34aKUCHOro xKe-
Jesa (Fe”). :

. A. Comomun (1960) na ocHOBaHMM HOJYUEHHBIX MM JaHHBIX
npulie] K 3aK/IIOYEHHIO, UTO TpaHulell moreHuuasna, TpH KOTOPOM
3aKHCHOE JKese30 yCTOHUMBO B HellTpadbHOH cpepe, sBjasercs En=
~ 100 MB.

OKMC/AUTEeNbHO-BOCCTAHOBUTE/BHBIH TOTEHIHA $BJseTCH KOJIH-
YecTBEHHOW MepOoHl 3HEPruM OKHCJAEHHS W BOCCTAHOBJAEHHS ofpa-
THMOH OKHCJHTENbHO-BOCCTAHOBUTEIBHON CHCTEMEI CPeabl.

BennuuHa OKMCJIHUTEJIbHO-BOCCTAHOBHTENBHOTO NoTeHunuada (Ey)
48 OZHOU W TOH JKe CHUCTeMBl MEHsSeTcd B 3aBHCHMOCTH OT TeMIe-
paTyphl, KOHIEHTPALMH PearupyiouluX BellecTB U OCOOEHHO OT KOH-
LEeHTPALUK BOJOPOAHLIX HOHOB — Benuuunsl pH. E, u pH spaswores:
rJaBHBIMM (aKTOpaMM, KOTOPBHIE B OCHOBHOM ONpeXe/AIOT THIIB
KOHEYHBIX XHMHUUECKHX TPOLYKTOB.

Ilenounsle u IueaounoseMmesbubie Mertaann (K', Na', Ca”, Mg™)
0o6/1afa0T 3HAUNUTEbHBIME BEJHUYHHAMU OTPHLIATENbHBIX MOTEHIHA-
JIOB, T.€. OHH OUeHb JIerKO OTAAIOT CBOM 3JEKTPOHBl ¥ BCTYIAIOT,
B XUMHYECKHE COEIMHEHHUS] ¢ KHCJAOPOJAOM, XJOPOM WU APYFHMH OKH-
cautensamu. [losToMy MBI M He BCTpeuaeM HX Ha 3eMHOH NOBEpX-
HOCTH B BHAE caMOPOXHBIX MerannoB. Cepe6po u 3010TO 0OaaxaroT
TIOJIOKHTENABHBIME BeJHUAHAMU Ej, OHU 3HAUUTENBHO TpYyJAHEe OT-
fa10T 3JEKTPOHBl U BCTYNAIOT B COEAMHEHMH, B CBSA3U C 4eM MbI HMX
o6HapyxuBaeM B IPUPOJE B CAMODPOJLHOM COCTOSIHHH.

Ouenb yacTo OKUC/EHHE CBSI3aHO ¢ NPHCOEAHMHEHHEM rasooépas-
HOTO KHCJIOpoja u3 Bo3Ayxa u Boabl. OKHCAATHCA MOTYT BeLecTBa,
Haxopsllyecs KakK B TBEPHOH, Tak u XuUAkoH (ase, IPHUCYTCTBYIO-
LIHe B BOJe B BUAe HOHOB. [Ipw 3TOM OLHOBDEMEHHO HMEeT MECTO
BOCCTaHOBJEHHe Kucaopona. Eciu TpOHCXOOUT MHKPOOHOJSOTHYE-
CKO€ BOCCTAHOBJIeHHe cYyabdaTOB WJIH COeJUHEeHHH TpexBaJIeHTHOro
)Kejesa, TO OJHOBPEMEHHO HpOTeKa}OT peakiuy OKUCIEHHUs opra-
HHYECKHX BEIECTB.

. Ha BETHUMHY Ey npuponusix BOj BO3JEHCTBYET OCHOBHOHM OKHC-
JISIOIKMH areHT 30HBl BBIBETPHBAaHHS — aTMOC(EPHBIH KHCIODOZ.
Ecin B MOBEPXHOCTHBIX BOJAaX Ep MMeeT BBICOKHME IIOJIOXKHTE/IbHEIE
snauenusa (ot +300 mo 4500 MB), TO B YC/AOBHSIX BOCCTAHOBHUTEJb-
HOH cpensl (B NPUAOHHOM CJIO€ BOJOEMOB WMJIM B INIACTOBEIX BOJAAX)
BeJHYMHA IOTeHIMaja pe3ko cumxkaercs (or +200 mo —300 MmB).

Pesyabrarel usmepenus E, u pH B kepnax ckBaxkxuu B paiioHe
crpoutenbersa Boarorpanckon ['2C mokasany, YyTo Ipu Nepexope
OT OKUCJHTENbHBIX YCJOBHH K BOCCTAHOBHTEJbHBIM . Habawofaercs
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pe3koe IOHHKeHHMe moreHnuasa (Ha 600—700 mB), compoBoOxAae-
Moe cKaukooOpasubiM nobllleneM pH (nmpumepro Ha TpH e1u-
mgunsl pH) (I, A. Cosomus, 1960).

Pasnuuaror OKHCIHTEJNBHYIO H BOCCTAHOBUTENBHYIO OOGCTAHOBKY.
B oxkucnurenbHOH cpelle TaKue 3JEeMEHTHl, KaK Cepa, XPOM, BaHa-
Iufi, 06pasyoT pacTBOPHUMBIE COEIMHEHHSA — CyAb(aTE, XpPOMaTHl,
BaHapnatbl. Kese3zo W Maprazen 06pasyoT TPYALHOPACTBOpPHMbIE CO-
enuHennss Fe™ u Mn™", yro o6bsicHseT UX HU3KYH MUTPAIHOHHYIO
CIOCOBHOCTL B OKHCJAHTENBbHON ob6craHoBKe. st mom3eMHBIX BOA
YCTAHABJMBAETCST HA ONpPEIENEHHON TyOUuHe «KUCJOPOLHAA HOBEPX-
HOCTBbY, T1yG:Ke KOTOPOH BoJa YKe He COAEDKHUT CBOOOIHOrO KHCIO0-
poxa. I'myBuHa 3a/neraHus 3ToH 110BepxHocTH pasauusas. CorgaacHo
A. Y. TepmanoBy (1955), B yciaoBHSIX HHTEHCHBHOTO u G0jee WJIH
MeHee IPOAOKUTENLHOIO BOJJOOOMEHA B NOPOAAX, HE COLEPXKALIHK
OpraHWYecKHX BelllecTB (HedTb, yrosib H Ip.), KHCJIOPOL HPOHHKAET
Ha COTHH METPOB,.a B OTAENBHBIX CJydYasX BO3MOXKHO A0 TJyOHHBL
1 kM u 60osee, cunTasi OT YPOBHS NOA3€MHBIX BOJ.

B BoccranoBuTenpHOH 06GCTAHOBKE KUCJIOPOJ - oTcyTeTrByer, [lo-
SIBJSIIOTCS Takue rasbl, Kak NHs, HeS. Benwuunnwl Ep HH3KHE, 4acTo
uuxke 0. BaxHeAmMMH areHTaMd BOCCTAHOBUTENbHBIX peaKLHi
B IPUPOAHBIX BOAAX SfABJAIOTCA MHUKPOODPraHH3MEl, pasjaraioulue
OpraHudeckoe BeLIeCTBO. B yC/I0BHSX BOCCTAHOBUTENBHON Cpelbi
TPEXBAJNEHTHOE JKEJe30 M UeTHIPEXBAJIEHTHBLIH MapraHel| IepexousT
B JABYXBaJIeHTHYI (GOPMY, CyAb(paTh Iepexoiar B cyabduubl. Ilpn-
cyreTBue B BOjax HeS NPHUBOAUT K OcaxKIeHHMIO MeTaioB, o6pa-
3ylomuX HepacTBOpuMele cyabduasl, T.e. Fe, Rb, Zn, Cu, Ag u
apyrue. '

3HaHWe BEJUUHHBl OKHCIHTEIbHO-BOCCTAHOBUTENBLHBIX IIOTEH-
LHAJIOB JIJIS. 30HBl OKHC/JEHHST CY/ibGMUAHBIX MECTOPOMK/IEHHH MO3BO-
JIsIeT JenaTh BBIBOJALI O MHIPAalHOHHOHM CMOCOOHOCTH OTHAENBHBIX
3JIleMeHTOB, B YacCTHOCTH HX KOHIeHTpanuu u paccessus. Ilo nas-
ueim A. K. Tlepenbmana (1961a), 8 mpupoAHBIX BOLAX 30HBI THIEp-
reHesa (Tak HasbIBAaeTCs BEPXHsIS YaCTh JHUTOCHEDDL, B KOTOPOH reo-
JIOTUYECKHE TPOIECCH NPOTEKAIOT B YCJAOBHSIX HH3KHX TeMIEpaTyp
H JaBjeHu#) sBejguunHa E, o6eiyHo xkogaebaercs or +700 no
—500 mB. IloBepxHOCTHBIE KHCJAOPOIHBIE BOLE!, a4 TaKxKe I'PYHTOBLIE
BOJBI, COZEpIKAIlNe CBOGOJHBIH KHCJAOPOA, XapaKTEPU3YIOTCA BeJIH-
unHOM Ep, paBHOi ot +100 mo 4500 mB. TpelWHHO-rpYHTOBBIE
BOJAB B H3BEPXKEHHBIX MOpojfax jpaxe -Ha raybune 250—300 ™
umetor Ep 6osee 0 (4—5 mB). IlonzemHuble BOAR, CBsizaHHBle ¢ OH-

TYMHUHO3HBIMHU IIODOAdMHU HJIH Heq)THHbIMI/I 3aJjJiexXxaMi, HMEIT BeJIH-

yuHy E) sHaYUTEbHO HUXKE HYJIs, MecTaMu g0 —500 MB.

[". T1. Buoseikun (1963) nsyyas hpu3UKO-XMMHUECKOE COCTOSIHUE
naacToBeix Box Asoso-Kybanckoro medrerasoHocHoro Gaccefina,
OTHOCSILIMXCSI B OCHOBHOM K IepBOMY (ruipoxapOOHaTHO-HATpUe-
BOMY) Tuny. MM GBLIO BEISICHEHO, 4TO €CJIH IJTACTOBEIE BOABI HE(Ts-
HBIX MECTOPOXJeHu#l ceBepo-3zanajgHoro [IpenxaBkasbs umeior Ep,
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B cpenHem paBHoe +90 mMB (mo 15 npo6am), To Ej NaacToBbIX BOZ
HEeNPOAYKTHBHBIX NJjomaneii Bospacraer no +223 wms. Ha Bean-
YUHY OKUCJHTEJNBHOTO MOTEHIMAJa BJAHSET OpPraHuyecKkoe BelllecTBO,
cojiepxalileecss B BOJAX.

Hasnyue cepoeonopona elile §osee CHUIKAET OKUCJIHTENbHO-BOC-
CTAHOBUTEJIbHBIH MMOTEHIHAJ, YTO OTHOCUTCA HE TOJNbKO K IJIAcTO-
BBIM BOMAM, HO U K BOJaM 3aMKHYTBIX BONOEMOB, B KOTOPBIX HAYT
GaxkrepuajbHBle TIpOIecch ¢ MPOAYUHMPOBaHHEM CepPOBOAOPOAA.
B ceposogoponHoll Bose MafiKONCKOr0 rasoBOTO MECTODOXKAEHUS
Ey cunxaercs 1o —142 MB, a B cepoBOAOPOAHBEIX Bodax o3ep BoJ-
rorpajackoit crenu no —195 mB. Ej npoObl Bomp!, 0TOOpaHHON U3
AsoBckoro mopsi, pasen +61 MB, a £, BOj JHUMaHOB CHHXKAeTCH
no +26 M. '

[To manueim ['. A. Comomuna (1960), B ycnoBHsix BOCCTAaHOBHU-
TEJbHOH cpenbl 3aKHCHOe XKeJje30 MOXKeT NPHCYTCTBOBATbL B “BOMAX
B SHAUMTEJbHBIX KOJuuecTBax Npu Jio0blx sHauenusax pH. Hanpn-
Mep, B TPYHTOBBIX BOJAaX aJJIOBUAJBHBIX OT/OxKeHHH p. Bosru Ha
OTAEJBHBIX Y4aCTKax COJAep:KaHHe 3aKHCHOTO JKejesa AOCTHTaeT
10 mr/n. Takwe KOHIEHTPAUMM OOYCJOBJEHBl BOCCTAHOBUTEJILHOH
cpeno#l B rpyHTOBHIX BogaX. [Ipu oTkauke BOABI M3 CKBaXKHH B IO-
JOGHBIX YCJOBHAX BO usbexxaHue 3abuBaHus (UAbTPOB OKHUCJIAMH
JKejiesa CJAeAyeT YCTaHaBJUBATh (UABTPBl Tak, 4TOGLHl OHU IO-
CTOSTHHO HAXOJUJHCh HUXKE YPOBHA BOALI, TaK KaK NPHU BHICTYIAHUH
¢UAbTPOB M3 BOABL [OJ ACHCTBUEM KHCJIOPOLA BO3JyXa 3aKUCHOE
’Kene30 OyaeT TNepexoAuTb B OKHCHOE H 3aloJHATL OTBEPCTHS
(hUIBTPOR.

3. PACTBOPUMOCTb COJIEM

PacTBOpUMOCTD PasaMUHBIX COSAWHEHUN TOr0 WAM MHOTO XHMU-
YeCKOro 3jeMeHTa SIBJsSETCS OJHHM U3 OCHOBHBIX (PaKTOpPOB, Oompe-
IeNsoluX ero pojb B (OPMHUDPOBAHHH XUMHUYECKOT'O COCTABa IPH-
poAHBIX BoA. TouHO Tak Ke BOJHAs MHUTPALMs JAHHOrO sJeMeHTa
B 3HAUUTEJBHOH CTEIEeHH 3aBHCUT OT 3Toro ¢akropa. PacrBopenne
BOIHOPACTBOPHUMBIX HJIY BKJ/IOYAOWUX BOLHOPACTBOPHMBIE MHHE-
pajbl FOPHBIX IOPOX MOXKET HNPOUCXOJUTh HJIH NyTeM MpsMOra
(OUABTPALHOHHOTO. BhIIENAYNBAHUS, WJIH KOCBEHHBIM NYTEM, B pe-
ayabraTe 1upOY3HOHHOro NepeMellleHHs] Cojiefl B HEMOMIBHKHOM ITIO-
pPOBOM DacCTBOPE IIPH HaJH4YUH pa3HOCTH KOHIEeHTpauuii. B npo-.
ecce pacTBOPEHUsI TBEpPJOTO Tesa CYyUIeCTBEHHOe 3HAUEHHE UMEIOT:
pasMep pacTBOpsOLIeficss TOBEPXHOCTH, COCTAB PaCTBOPHUTEIIA, ONpe-
IeJSIOINE  BEeIHUMHY - KOHUEHTPAUUMY HACBILEHUS, [UIMTEIBHOCTh
KOHTaKTa PacTBODHTENS C TBEPABIM TEJIOM H CBOHCTBA pacTBOPSIO-
IIerocs Teja, XapaKTepH3yeMbie COOTBETCTBYIOUINM KO3 (P HLUEHTOM.,
MHorouncienable GU3NKO-XUMHUUECKHe HUCCAENOBAHUSA OKa3aJju, YTo
3HayeHus 3Toro Ko3pdUuunenTa CUABHO U3MEHSIOTCH B 3aBHCHMOCTH
OT CKODOCTH pepeMellNBaHUSA UM ABHXKEHHS PAaCTBODHTENS, (POpPMBI
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pacTBOPsIeMOTO Tesa, a TaKkKe TeMIepaTyphl W BSI3KOCTH DAacTBO-
pHTes.

B ciyuae oTCyTCTBHS NepeMEIIMBAHHS, K4K 3TO MOXKeT ObiTh
B NIPHPOIHBIX YCJIOBUAX COJAHONO MECTOPOXKEHHs, CKOPOCTh pac-
TBOPEHMsI COJSHOIO miacTa OyJeT B OCHOBHOM ONPENEISThCS KO-

~¢bunuentom auddysun uwonop K-, Na', Mg" u apyrux, npuuem mpo-

Ilecc pacTBOpeHHsA OyAeT BecbMa 3aMeflJeH. B TOoM XKe ciaydae, ecyH
Gaaromapsi HUPKYJEPOBAHHIO PACTBOPSIOIIKE PACCONbl GYAYT UMETh
HHTEHCHBHOE TYypOyJeHTHOe IepeMelIUBaHNe, COJIEBOH miact Oyjaer
pacTBOPATHCS 3HAUUTENBHO OBICTpEE.

Hac 6osee Bcero mHTEpecyeT pPacTBOPHMOCTbL TEX COJIEH, KOTO-
pBle B OCHOBHOM CO3IAIOT MUHEpPaJH3alUI0 NPHPOAHBIX BOjA. Pas-
JUUHBIE COUETAHUS TINIaBHEHIINX KOMIIOHEHTOB XHMHYECKOTO cOCTaBa
Bog (Na-, Ca~, Mg~, Cl’, SO,”, HCOy4’, CO3”, SiOs”) umetor neogu-
HAKOBYIO DacTBOPHMOCTb, NOITOMY JAJs PA3HBEIX II0 CTENEHH MHHE-
pasu3aluyu BOJ XapakrepeH cBOH ocobwifl xumuueckuil cocras. Tak,
JUISL TIPECHBIX W BECbMa TPECHBIX BOJ XapAKTEDHBIMH AHHOHAMH -
seasgiorea SiOs” ,CO;”, HCO4', mockoabky a1d annons ¢ Ca” u Mg~
o6pasyoT ciaabopacTBopuMble cogd. 1o Mepe pocra MuHepa/usa-
IMH TJIaBHYIO pPOJb NpPHOOGpPETaeT Cyib(paTHBIH aHHOH, KOTOPBIM
XapakrepeH A BOJ yYMEPEHHOH M MOBBIIEHHOH MUHEpaJU3alHH.
B BBICOKOMUHEpAIM30BAHHBIX BOJAX CyJabGaTHBII HOH yCTymaer
CBOE IIEDPBEHCTBO HOHAM XJIOpa, 00PAa3yIOUIMM C I[VIaBHBIMH KaTHO-
HaM# XOPOIIO PACTBOPHMBIE COJIH.

Ksace cunuMKaTHRIX W CHAMKATHO- FHﬂpOK&pﬁOHaTHbIX BOJ SIB-
Jsercsl HAadaJbHBIM THIOM (OPMHDOBAHHUA IPHPOIHBIX  BOJ
(K. B. ®unaros, 1961). Ha pacTBopuMOCTh KpeMHEKHCJIOTHI OKa-
3BIBAIOT HauboJblllee BJAHAHHE IPHPOJAA BellecTBa, TeMmIepatypa H
coseBofl cocraB Boj. Bausnue pH B unrepsase or b go 8, coor-
BETCTBYIOLLEM OOJBIIHHCTBY HPUPOAHBIX BOJX, HE3HAYUTEILHO
(B. M. KpacukoBa, 1961). Conu Xanplug um MarHus IOHHKAIOT
PacTBOPHMOCTL KPEMHEKHCJOTH B OGOJbIIEH cTelmeHH, YeM HaTpui,
U3 aHHOHOB HauboJblllee BJIHSHHE OKa3bBAIOT XJIOP- M HHTpAT-
HOHBI, 3HaYUTEeNbHO MeHblIIe cyabdarthl. Ilo onbitam M. M. Deoda-
posoit (B. A. Kosna, 1946), ocaxznenne us pacrsopa CaSiO; Ha-
crynaer npu koHmeHTpamun SiOg” 100 Mr/s, a B IPUCYTCTBHM Mar-
HHA OocaxkJeHHe HauuHaercd npu cogepxanuu SiOz” 60—70 mr/a.
CunuxaTHble H CHIMKATHO-THIPOKAPOGOHATHBlE BOIBI XapaKTepH3y-
IoTcsl 06LIYHO MUHepasusanuell He Boime 100 mr/i.

Horut HCOy' (CO;3”) ynmepxuBaioTcss B BOJaxX B KayecTBe IIpe-
BaJIMPYIODIMX AHHOHOB NPHUGJIHSUTEJNBHO 1O MHUHepaausaruu 1 r/i.
Taxoe moBeferHe 5THX HOHOB 00YCJGBJIEHO COOTBETCTBYIOUIEH pac-
TBODHMOCTBIO KaJbIIMEBLHIX W MarHHeBbIX KapOOHATOB W THIPOKAap-
Gonaros B Bomax 3emau (M. I'. Banamxo, 1954). B HekorophixX
caydasix THAPOKapOOHATHL NPOAOJKAIOT MrpaTh 3aMETHYIO pOJb H
B. Goslee MMHEPaJH30BaHHBIX BojaX. Ha cienyrouux cTagusix MUHE-

pasig3alliyl NpeBaIUPYIOLlasl POJb NPHHALJIEKUT CYIb(ATHBIM HO-
) . \
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HaM, KOTOPYIO OHH OOBIYHO COXPAHSIIOT N0 TPAHUIbI COJOHOBATHIX
u cosenblx Bog (35 r/n). Poab cyanhaTHBHIX HOHOB 3aMETHO CHH-
JKaeTcsl IPH JOCTHXKEHHH Npefesa PACTBOPUMOCTH THIICA, SBJSIOLLE-
rocs HauMeHee DAacTBOPHUMOH COJIbIO M3 BCEX COJeH, 06pasyembix
noHamu SO,” ¢ rnasHenmumu KatuoHamy (Ca-, Mg, Na'). Orno-
. CHTeJbHAf POJb HOHOB XJI0Pa TI0O Mepe POCTa MHHEPAJU3aUHH BOMLbI
BCe BPeM# BO3PacTaeT H B CU/IbHO MHHEDAaJM30BAHHBIX BOAAX W pac-
cosax 3TH HOHBI, KaK NPaBHJO, SBJSIOTCS IpEBaJUpyIOIiuMu. Posb

07
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Puc. 13. O6o6inatonye KpUBble PO OTAEbHBIX ITaBHEIX aHHOHOB
B (ODMHpPOBaHUHM MHHepaJH3allUy NPUPOAHEIX BoA, no M. T'. Ba-
JSIEKO.

aHHUOHOB B OPMHUPOBAHMM MUHEPANU3ATHH BOJ HarIALHO NOKa3aHa
Ha cxeme M. I, Bansmxko (puc. 13).

13 kartuonoB HauGosbllee 3HaueHne B (GOPMUPOBAHHM XHMHYE-
CKHUX THIOB MPUPOJAHBIX 'BOJ TPHHALMEXKUT kajbuuio. [lupokas
pacrnpocTpaHeHHOCTb KaJbIHs U €r0 CIOCOGHOCT ¢ IMIaBHbIMH aHHO-
HaMH [aBaTb COENUHEHWs DAas3JUYHOH pPaCTBOPHMOCTH — OT HHU-
ToxxHO pactBopuMbix (CaSiOs, CaHPO, CaCO;) mo mnpexkpacho
pacrsopumbix (CaCly) — onpenensiioT ero Benymyo posab (M. I'. Ba-
agko, 1958). VoHel gaablldsi NOMHHHDPYIOT B KATHOHHOM COCTaBe
cnaboMuHepaau3oBaHHEIX BoA. C pOCTOM MHHEPANM3aLMHd OTHO-
cuteqpHoe copepxanne Ca” OblicTpo yMeHbllaercs. Ilpu umcmapu-
TeMbHOM KOHIEHTPUPOBAHUM TNPHPOAHBIX BOJ, I/IMEIOHIGM;MGCTO\
B apHAHbIX YC/IOBHSX, HEIPEPBIBHO BBIBOJSATCS W3 pacTBopa rpo-
MafHble KojwuecTtBa Kaabuusd B BHue CaSO, m CaCOs Tlo stoH
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npuyrHe Konwdecteo Ca" B MPHPOAHLIX BOJAX PENKO IPEBBIIAET
1 r/n, oObIYHO €ro cojep:kaHue 3HAUUTENbHO HMKe. TOJbKO B Iay-
GUHHBIX XJOPHAHBIX KaJbHHEBBIX DPAaCCOax COAepKaHue KadbIlUsd
BBIpaXKaercs NECATKAMU I'PaMMOB Ha KUJIOTPAMM.

Marnu#l Mo CBOMM XHUMHYECKHM CBOHcTBAM OJH30K K KabUHIO,
HO MUTpauust 5THX 3JeMEeHTOB IIPOTeXKaer Mo-pasHomy. buosoruue-
CKasi aKTMBHOCTb Y MarkHs BbIpaskeHa cjaabee, Y4eM Y KaJbllHd.
Marnu#i BXOAUT B COCTaB MHOPOYHCJEHHBIX BTOPHUHBIX CHJIHKATOB.
XoTs Marsuil IpUCYTCTBYET MOYTH BO BCeX NMPHPOAHEIX BONAX, BMe-
CTe ¢ TeM OYEHb DEIKO BCTPEUAIOTCS BOJALL, B KOTOPHIX JIOMHHUDYET
marau#l. OOBIUHO B MaJOMUHEPAJH30BAHHBIX BOJAX npeobiaigaer
KaJblUHH, B CHABHO MHHepaJH30BaHHBIX — HaTpui. Oamnako ayyuras
pPacTBOPHMOCTb CyAb(aTa M THAPOKap6oHaTa MarHus MO CpaBHe-
aio ¢ CaSO,; u Ca(HCO;); cnocobeTByer KOHUEHTpUpOBanuio Mg
B IPUPOAHEIX BOZaX. B MUHepasM30BaHHBIX BOAAX CcOJep¥KaHHe
Mg" moxoIuT N0 HECKOJBKUX FPaMMOB Ha KHJOTPaMM, a B Pacco-
Jax — 0 JecATKoB rpamMmoB Ha Kuaorpamm. [lo O. A. Anekuny
(1953), B nmpupoOXHBIX BOJAaX I'UIpPOKapGOHATHOrO KJjacca ¢ oOmel

o Ca
MuHepaausanueil 10 0,5 T/a1 cooTHOIIEHUe Mg~ KoJsiebiiercss B 00JIb-
muHCTBe caydaeB ot 4 no 2. C noBBIIEHHEM MHHEDAIH3aUHH [0

Ca
1 r/n Beauuuna Mg~ u3MeHsleTcsl B UHTEepBaje or 2 mo 1, a mpu

JajbHedIleM YBeJUYEHHN MUHepaJ us3alid Mariuil GoJblledl YacTbio
npeobianaer Haj KanabnueM. V3n0xeHHBI BBIBON NPHMEHHM K BO-
1aM, UUPKYJAPYIOIYM B OCajO4yHOi ToJslle. B Bomax Xe, cBsu3aH-
HBIX ¢ COBDEMEHHOH KOpOH BLIBETPHBAHHS H3BEpPIKEHHBIX HOPOJ,
MBI HabmonaeMm OoJjiee MUPOKOe pasnHooGpasHe B COOTHOIIEHHSIX
kanpuus K maraupo (E. B. ITocoxos, 1961).

Honbl HaTpHA [0 pacrnpoCTPaHEHHOCTH CPEXH KATHOHOB CTOSIT
Ha TmepBoM MecTe. Bce conu HaTpust o6iafaloT BBICOKOH pacTBO-
pumocthio (rabg. 6). IlosTomMy MurpamuoHHBIE BO3MOXKHOCTH Ha-
TPHS 'BeCbMa MIHPOKH. B 3TOM OTHOIIEHHH OH YCTYIAeT TOJbKO HOHY
xJopa, Tak kak Na' MoxeT BCTyNaTs B OGMEHHBle DeakIHNy ¢ IOo-
IJIOIIAIOIIAM KOMIIJIEKCOM IIOPOJ M, CJ€10BATEIbHO, BBIBOAUTHLCS
u3 pacrsopa. Ilocnennum obbacHseTcs HabJrofaeMOe HHOTAA OT-
craBanune Na' or Cl” B npouecce pocra MUHepasnU3aliy BOALL B Bo-
Jlax Hu3ko# Musepanusauuu Na‘' galle Bcero 3aHHMaeT TPeThe Me-
CTO [0 KOHIEHTPAIlHH, XOTH B KOPE BBIBETPHBAHHS H3BEDIKEHHBIX
MOPOJ HEpenko BCTpedaroTesi CjaabOMHHepaJH30BaHHBIE BOJABI Ha-
tpueBo#l rpynnsl. C IOBBILIEHHEM MHHEpaausalyd cojepxanne Na’
YBEJUUUBAETCA M YKe B 'BOAAX, HMEWOUINX MHHEDPaJH3alUI0 He-
CKOJIbKO IPaMMOB Ha JuTp, Na' B GOJBIIMHCTBE cJyYyaeB CTaHOBUTCA
npeo6afaouuM KATHOHOM.

B Mopckol Bojle MOHBI HATPUS COCTaBJsIOT OKosio 84% or Beca
Bcex KartuoHOB. KosuuecTBO HX B paccosiax BEIPaxKaeTcs HecKOJb-
KUMH JecATKaMH IpaMMOB Ha Kujorpamu. -Bospmas wacTs HOHOB
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HaTPHs YPaBHOBEILHBAETCsi HOHAMH XJopa, 06pa3ys ¢ HUMHM BechMa
NOJBHXKHOE .U YCTOHYHBOE COEJHMHEHHE, KOTOPOE CO 3HAUHTEJBbHOMH
CKOPOCTBIO MUIPUPYET, OCTaBasiCh B pacTBope. Menbiuasi, HO Bce XKe
3HAYUTENbHAA YaCTb MHIPMDPYET B (POPMeE CePHOKHCIBIX COJeH H
B 3HAUHTEJbHO MEHBLINX KOJHUECTBAX HATPUU MUTpUpyeT B (dopme
HEYCTOHYUBBIX YIJIEKHC/BIX COJeH.

M3 cxa3aHHOTO MOXKHO 3aKJIOUYHTh, YTO CHJIAHKATHBEIE BOIbI BCE-]
raa GyAyT Majno MHHEPaJn30BaHbl, ’HAPOKapOOHATHbIE KalblUeBLle
BOABI OYAYT OTHOCHUTHCH K TpYIie {IPECHBIX BOJA, XJOPHUIHBIE Ha-
TPHEBbie, XJODHIHBIE MarHHEBBIC H XJODHIHbIE Ka/bUHMEBbie BOADL
MOTYT AOCTHraTh CaMblX BBHICOKMX CTaiuii MUHepaiusauuu, Tem He
MeHee B IPHDOAHLIX YCNOBHAX YKa3aHHAs 3aKOHOMEPHOCTb HOJ-
TBepxKaaeTcs He Bceraa. MoXHO mMpuBeCTM HEMaJso IPUMEpPOB Ha-
XOXJEHHS NPEeCcHbX W Jaxe BeCbMa INPECHBIX XJOPHAHBIX HaTpHe-
BBIX, XJODUIOHBIX MAarHHEBHIX M XJODUIHBIX KaJibl[HEBHIX BOJ,
(E. B. Tlocoxos, 1960a). Takoro poaa ucK/JIiOuUeHus U3 0GHIEro npa-
BUJIa, TNO-BHAMMOMY, MECTaMH HOCAT DPerHoHaJbHBIH Xapakrep H
IPE/ACTaB/SAIOT ClelHa bHbI HHTEPEC.

ITocrenenuoe nopuillleHHE MHHEpaJJdHu3agHu NOA3E€MHBIX BOJ OCY-
I1eCTBJASIETCS 3a CUET NOsIBJIeHUd B BOJe HoJiee PACTBOPHUMBIX COeIH-
HeHHH., OTHM OOGCTOSITENBbCTBOM HEKOTOpHE HCC/IeJOoBaTesid NbITa-
forcsi OOBACHUTL XJOPHUJHO-KaJbIUEBBIH COCTaB BBICOKOMHHEpaJH-
30BaHHBIX PACCOJIOB, MOCKOJbKY XJOPHJ KaJblius ABJsieTcs HaubO-
Jlee pacTBOpHMOH cosplo. OJHAaKO Takoe TOJKOBaHHe Ge3. yKazaHud
HCTOYHHKOB M[OABJACHUA B BOAC XJOPDHIAOB KaJblUHUA HOCHT CYI‘Y6O
-YMO3PHUTENbHbIH XapakTep.

[Tpepcrasienne o pacTBOpHMOCTH IJ1aBHeHWIMX coJgel, o6yco-
BJIHBaOIKX 0BILYIO MHHEpaJH3aluio NpUPOLHLIX 8Ok, naer taba. 6.

4

Ta6numa 6

PacTBopuMOCTL cofieil B JUCTHIINPOBaHHONH BOJe (mpu f=18°)
(B rpaMmax Ha JHTp)

CaCl, | N2,S0, | MgSO, | CaSO, | Na,CO, | MgCO, | CaCoO,

NaCl ’ MgCl,

358,6 0,013

193,9 ’ 0,022

558,1 . 731,9 ' 168,3 5354,3 2,01

PacrBopumMocTb coJiefi' B BOJE 3aBUCHT HE TOJNBKO OT MX XHMH-
yecKoH NPHPOIBl, HO W OT TEMIEPATypPHl, AaBJeHHS W OT HaJHUUSA
B Hell mpuMeceH. \

Kax Buano u3 tabi. 7, pacTBOPUMOCTh XJOPUCTOrO HATPHUS MAJO
MeHseTCsT OT TIOBHIIIEHHS TeMIlepaTyphl. PacTBOpUMOCTL Ke Kap6o-
HaTa ¥ cyJbdhara HaTpUs CHJIBHO Bo3pacTaer. ¥ cynabdara Kaabnus
pacrsopumocts npu 100°C pasHa 1,5 r/m, T.e. ¢ yBeqHueHHEM TEM-
nepatypbl jgaxe yMeHbliaerca. Ha pacTBopumocTs Kpemie-
KHCJOTHl TeMIepatypa OkasbiBaeT 6oJjiblioe BausiHHMe. B cucreme
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Tabauma 7

H3meHeHue pacTBOpUMOCTH COJell B TemmepaTypHoM unteppane ot 0 xo 60°
(8 rpammax na 100 r soan) (A. H. J3enc-Jlutosckmii, 1957)

Temnepatypa, °C
Coan 0 10 20 30 40 50 60
NaCl . . ...| 356 | 357 | 358 | 3,1 | 36,4 | 3,7 | 37,1
NagCO3. . . .| 7,0 | 12,6 | 21,5 | 40,8 | 50,0 — 46,6
NagSO4. . . .| 5,0 9,0 | 19,2 | 41,0 | 48,0 | 46,8 45,3

¢« KPeMHEeKHC/I0Ta — BOJla, u3yuennoit B uutepsaje ot 0 go 200°C, 3a-
BHCHMOCTb PaCTBOPUMOCTH OT TeMIIePaTyPhl HOCHT JUHEHHbIH Xapak-
tTep (B. M. Kpacukora, 1961). Temnepatypusiit K03 HUUHEHT paBeH
4 wr/a/rpanyc, 1. e. npu 200°C pacTBOPHMOCTb KPEMHEKHCJOTBI
pocruraer 800 Mr/.L.

Kak wusBecTHO, pacTBOPUMOCTE JAHHOH COMM Tajaer B TPHUCYT-
CIBHM_JIPYroil COJH, UMeOUIeH ¢ HeH OJHOMMEHHBIH HOH, H, Ha060-
por, HOBbILUaETCH €C/IM B PacTBOpE HAXOASTCA He OXHOUMEHHBIE
uoHbl. “Tlpenenst pacrBopumoctsn CaSO4 B NPUCYTCTBUM Pas3/iHYHBIX
cosiefl cuiibHOo MeHsoTcs. Ilpuw Hanuumu B pacTBope coJefl XJOpH-
cToro Hatpust GoJiee UeM BUETBEPO YBENTHUHBAETCH DPACTBOPHMOCTH
‘ cyabdara Kaabuus (opu copepxanuu NaCl 1,3018 mon/n pacrso-
‘ pumocts CaSO, pasua 0,853 r ma 100 ma pacrsopa). B npucyr-

crBud NaoSO, pacrBopumocts CaSO, .cuavyana yMeHblnaercs IO
1,4 v/n (npu 16,36% Na,SO,.), a 3atem cHOBa Bo3pacraer g0 2,6 r/a
» (npu 222,6 r/n Na,SO,). B npucyrcremm MgSO,; pacTBopHMOCTb
- CaSO0O, nanaer po 0,5 v/n. XJIOpHCTHIA MarHuil cTUMYJIUDYET PacTBO-
pumocts CaSO,. Pesko cHukaercs pacrtsopumocth CaSO, B mpu-
cyrctBun CaCly. Ilpn comepxkanun CaCly 7,3 r/n pacrBopumocTb
€aS0, moumxaerca mo 1,3 r/n (npu 25°); a mpu comepKaHHH
CaCly, 280 r/n pacrsopumocth CaSO, COCTABISET BCEro 0,2 r/n
1 ~ (E. ®. Cranxesuy, 1959). -
@  Ompitet A, M. KySHeLLOBa (1946) mokasanm,” 4TO XJOPHCTHIH
! HaTPHH W XJOPUCTBIN MarHu#, nospimaroliue pacrBopumocts CaSQOy,
B TPUCYTCTBUH XJOPHCTOTO KaJbIlUs He MPOSABISIIOT 3TOTO CBOEro
crumyaupyrouero geficrsua. [lo nmaumeiM xe E. @, CraHxesuua
(1959), B npupoje MecTaMu CO3/al0TCH YCJIOBHUS, IIPH KOTOPBIX
¢ YBeJUUEHHEM COJAEpPKAaHHS XJOPUCTOrO KaJbIlMsa B pacrBope He
IPOUCXOJUT BBINANEHHSA er0 CEPHOKUCIBIX CoJiell, HECMOTps Ha 3Ha-
YHTeNbHOE CcOoIepXKaHue Cy/Ab(GAaTHOro uoHa. ABTOp BBICKA3BIBAET
NPeNnoIOKeHHe O HAaJHYUM B NOAOOHBIX C/IyyadX KaKHX-TO CTA0H-
JU3ATOPOB, 3aAepKuBawinx soinafenie CaSO,.
Uccnenopanus B. M. JleBuenko (1950) mausiHus XJ0pHCTOTO

xb
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HaTpHs Ha PacTBOPHMOCTb CYyJjb(paTa Ka/JblHs NOKasadu, uTo Max-
CHMAaJIbHOTO 3HaueHHsa 7,48 r/a pacTBOPUMOCTL 3TOH COMM JOCTH-
raer npu cofepxauuu B pactBope NaCl 130 r/n, a npu comepxa-
aun NaCl 293 r/n pacreopumocts CaSO, cuuxaerca no 5,19 r/u.
Tlo nanmmM 3kcnepumentoB 3. B. Ilrepumnofi (1949), npu Hapa-
crapnu kouuentpaunn NaCl no 150 r/n pacTBopuMoOCTh ruiica pes3xo
[IOBBIIIAETCH, a HPU JajbHeHIIeM €€ POCTe HAUUHAET IIOCTEIEHHO
CHHIKATBCS. .

PacrBopuMmocTs kapfoHaTa KaldbliMg YBEJUUHBAETCA B TPHUCYT-
CTBHH TaKHX coJell, KaK XJODUCTBEIN HaTPUH M CEePHOKUCABIA Mar-
muft. Cornmacao B. M. JleByenko (1950a), pacrBopumoOCTD
Ca(HCOs3). npu pocre koruentpauuu NaCl or 0 no 21 r/n ysenu-
yuBaeTcsa NPHUMEPHO B ABa pasa npu 25° B paBHOBecHH ¢ aTMocdep-
HBIM colepxkaHueM yriaekucaorsl. B. I, Epemenko (1955) B pesyas-
TaTe NPOBEJEHHHIX HM 3KCIEDUMEHTOB INpHUIIE] K CIeIYIOLIHM BHI-
BOZaM: mo Mepe pocTa KoHuentpanuu MgSO, komuuecrBo CaCOj,
nepexoisiliee B pPacTBOP, cHauaja PAacTeT, a 3aTeM yMeHbLIAeTcd. -
Maxkcumanpias xonueHtpanus Ca(HCOs;)o, paBuas 480 wmr/a, na-
6monaerca B pacTBope, colepxailem 183 r/kr MgSO,. CHuxkenue
kounentpauuu Ca(HCOs;), B pacTBope npu GoJsiee BHICOKOH KOHIIEH-
tpanun MgSO, obycnosneno BrnafesueM B ocafok CaSO,.

' PacrBopumocth KapOOHATOB IIEJNOUYHBIX 3eMeJb PE3K0 BO3pa-
cTaeT MPH YBeJWYEHHH B BOJE COAEpIKAHUS YrJeKucjaoro rasa. Pac-
TBOpeHne KapbornaroB, HanpuMep CaCOj;, uner no cxeme: CaCOz+
+HyO+CO;— Ca(HCO3)2. B pesysibrate 3ToH peakiuu B BoOJe
HOSBJSIIOTCS THAPOKAapOOHATHL KalbliHA, PACTBOPUMOCTb KOTOPBIX
B OGBUHBIX yeaoBuax pocturaer 200—300 mr/a. B npucyrersuu
6onpmnx Koauuects COjpacrsopumocts Ca(HCO;) 2 MoxeT pesoc-
XOLWTh TPaMM B JHTpe (yIJIeKHCcable MUHEpaidbHEle BOALL) (Tabi., 8).
’ Tab6awma 8

PacTROPUMOCTb YIJIEKHCJIOr0 KaJblusi B 3aBHCHMOCTH OT KOJMYECTBa
CO; npu 16° (H. U. TopGynuos, 1957)

Pactsopumocts CaCOg, I Ha 1 1 BOAb
Cosepiatne CO, R
B Bo3Lyxe, % " no IHnesunry no Burkepy PH

0,00 0,0131 0,0131 10,23
0,03 0,0634 0,0627 8,48
0,30 0,133 0,1380 7,81
1,00 0,2029 - 10,2106 7,47
10,00 0,4700 0,4889 6,80
100,00 ° 1,0986 1,0577 6,13
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[Ipn’ yBenuueHuu TemmnepaTypel pacTBOPUMOCTb KapGOHATOR
KaJbliug W MaTHUSI CHJIbHO yMeHblliaercs. Pacrsopumocrs MgCO;
B Boze, HachmenHo#l COs, ¢ yBenuuenmeM TeMuepatypsl or 13 A0
100° ymensmaercs or 28,4 no 0,0 r/n. Orciona cienyer, 4to THAPO-
kapOoHATHBle KaJ/bliieBble U MarHHeBble BOABI B TIYGHHHBIX YCJIO-
BHUSX CYLIECTBOBATh HE MOLYT.

[IpucyTCTBHE B NPUPOAHOM PACTBODE TEX HJIH HHBIX 3JE€MEHTOB
onpenenserca ero XUMuyeckuMm cocraBoM. Xmopunawl Cs, Rb, Sr, Ba,
Ra o6manamoT OBBILNEHHOH pPAaCTBOPHMOCTBIO, YTO CIOCOGCTBYET
VAepIKaHUIO 3THX 3JEMEHTOB B XJODHIHBIX TJYOHHHBIX paccoJaX.
XJIOpUAB TSKENbIX METaJJOB TOXe 00/1alat0T NOBHINEHHOR PacTBO-
PHMOCTBIO, HO MOTYT OBbITh BbiCaXKEHBl H3 PaCTBOpA CEPOBOAOPOAOM.

B paccosax ycrofiunBnl Takxke OpoM H HOA, TaK KaK COeNUHEHHUS
X CcO HIeJOYHBIMH W LIEJOYHO3E€MEJBHBIMH 3JeMeHTaMu 00/anaioT
xXopoulefl pacTBOPHUMOCThIO.

Bop u ocobeHro ¢TOp BBICAKUBAITCA U3 PAaCTBOPOB HOHAMH
LIe/JOYHBIX 3€Me/lb, OSTOMY B INOBBIIUEHHBIX KOJHMYECTBAX OHH CO-
JlepxaTcs JHIIb B BOAAX HATPHEBOH TPYIIIILL

O6oramenne BOj COJSIMH COBEpIIAETCS HE TOJNbKO MYyTEM IIpO-
cToro pacrBopenus. Ilpuponnasie pacTBOopbl 06pasyOTes Takxke IPH
THJPOJUTHYECKOM pacllelieHHd HEKOTOPBIX MHHepasoB. K umeny
MHHEpaJsoB, HENOCPEACTBEHHO B BOJE HE PACTBOPUMBIX, HO CIOCOO-
HBIX THAPOJHTHYECKH pAacCUIelIATbCH, OTHOCATCS pPasJHYHBE CHJIH-
KaThl — a/JIOMOCHJIMKATLI, (EPPUCHJIMKATH M IIpouee, COCTaBJSIO-
mue 75% Bcex MuHepasoB 3eMHOH kophl. [lox BiaHAHMEM BOABL H
VIJEKHCIOTH TIPH BLIBETPUBAHHM OHM OTAAIOT B PacTBOP OCHOBA-
Hus Na:, K, Ca*, Mg*. YgasaHHBle OCHOBaHHs 00pasyioT, coeiu-
asce ¢ COs, yruexkuciable d ABYYIVIEKHCABIE COJMHM HJIH ITIPH COOT-
BETCTBYIOLUIUX YCJOBHAX HAKOT CYJbGaTHBE H XJIOPHAHbBIE COJIH.

CBoeoGpasHble TUIpPOXMMHUECKHE YCJIOBHS CO3TAIOTCS B PYAHBLIX
MECTOPOKIEHHUSAX, OMBIBA€MBIX NOA3eMHbIMu Bojgamu. . B. Ceewm-
HuKoB (1963) paccmarpuBaer pyAHOE TeNO KaK HEKHH CJIOXKHBIA
raJbBaHHYECKUH 3JeMeHT, KOTOPbIH BO3HHKAeT NpPH HaJHYUK 3JeK-
TPOHHOH NPOBOJUMOCTH DY M HU3MEHEHHI B XUMHUECKOM COCTABE
BOM, UHPKYJHPYIOIUUX Ha pasHbiXx riaybunax. B pesyabrare pnefi-
CTBUSL 3JIEKTPHYECKHX TOKOB I[IPOMCXOIUT 3 JEKTPOXUMHUUE-
CKOEe pacTBOpeHHUEe HEKOTOPBIX MHHepasos u o6oralleHHe
BOJ HOHAMH TSKeJBIX METaJJIOB, BXOASIIHX B COCTaB 3THX MHHe-
paJioB.

4. 1HPPY3UA

Huddysuss — 370 CaMONPOM3BONBHO [POTEKAIOIIMHA  mpolect
B3aMMHOro mnepeMelllMBaHUS (pAaCTBODPEHHUsI) CONMPHKACAIOUIUXCS Be-
11ecTB, OOYCJOBJEHHBII TENMJOBBIM JIBUMKEHHEM HX UACTHI M Ha-
IpaBJieHHBI B CTOPOHY BbIpaBHUBAHHS KOHUEHTPAIlM# pacrBopa no
Bcemy o6bemy cucremnl (A. I'. Kyneman, 1961). HJuddysuonuoe
nepeMelleHre cosielf B BOJOHOCHBIX TOPHM30HTAX H TOPHBIX HOpojax
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npeicrasisieT coCoH IBHXKEHHe HOHOB B IIODOBOM pacTBOpe, KOTO-
PBIFl TIPHM 3TOM MOXKET OCTaBaThCsl HEMNOABMKHHIM. [ BH:KeHue mnpo-
HUCXOJUT TIOA BJUSHHMEM Pa3HOCTH KOHLEHTpauH# cosell (rpaiueHTa

—dﬁ;— B pPasHbIX ydYacTKax . Mopoiel. IIpomecce
auddysun uMerotT ocoboe 3HaueHHe AN TJIMHHUCTBIX [OPOJ, IJie Ips-
MoOe pUALTPAIMOHHOE B3aHMOJEHCTBHE CHIBHO 3aTPYNHEHO HJM He-
BO3MOXHO BCJEJACTBHE HMUUTOMXKHOH MPOHHIIAEMOCTH 3THX HOPOJ,
(nuddysnonnoe suilllesaunBaHyie H 3aCONEHHE).

B craree C. Y. CmupnoBa (1963) nano cienyiollee onucaHue
MexaHusMa AHddysuonHoro npounecca. K nosepxrnoctu pacrBopsiio-
L erocst Tesa NpuJeraeT TOHKWH NMOTPAHHYHBIH CJI0H KHUAKOCTH (TOJ-
IIHHa cJ0g OLeHuBaeTCa BeJuunHoi nopsiaka 1072 — 107 ¢m), ume-
HyeMbll nHpGY3HOHHBIM cJoeM. 3a mpelefaMu 3TOrO ‘COS KOH-
IEHTPAlHsA PaCTBOPSAIOLLIETOCA BellleCTBA BO BceM oObeMe KUAKOCTH
nocrosiuea. B camom aud(y3MOHHOM cJioe KOHIEHTPalUHs MeHseTcd
OT MaKCHMaJbHOTO 3HAueHHf Ha MOBEDXHOCTH TeJNa, KOTOpOoe COOT-
BETCTBYET HACBILIEHMIO, 10 KOHIEHTpanuu, Habawopawuiedica B 06b-
eMe KHUAKOCTH. DTa pasHOCTb KOHUEHTDAUHi BLI3HIBAeT B NpeAenax
cnosi nub@Y3HOHHBIH MOTOK BelllecTBa, IIPOTOPUHOHAJBHBIN Tpa-
JMEHTY KOHIIEHTpauuu (nepBbiii 3aKoH PHKa): '

' [,= —Dgrad C,

rae [, — Bektop AuddysuoHHoro noroxa; grad C — rpanueHT KOH-
nenrpanan; D — koadpdpunuent nuddysnn.

3akon PHKa yCTaHOBJIER A/ MOJEKynsapHOH nuddysun B He-
HOABHKHON KuUAKoCTH. IIpM NBHIKEHHH >XKMLKOCTH NPONYKTH pac-
TBOPEHHS YHOCSITCS NOTOKOM U B 3TOM cJyuyae ykasaHHada dopmyna
He npHMeHUMa IJ5 pacyera.

Ucxons us sakoHa Puka, cKOPOCTh PacTBOPEHHs] MOXKHO IIOJia-
ratTh NPONOPUHOHAJBLHON pa3HOCTH KOHUEHTpPAlMH; ONHAKO B Ha-
CTOsilllee BpeMs j10Ka3aHO, 4To 3akoH PHKa SBJAAETCS JIUIIb NPH-
6/MMKeHHBIM W B JEHCTBUTENBHOCTH CKOpOCTb AHGQY3HH, a Ciemno-
BaTeJbHO, M CKOPOCTb pACTBOPEHHS INPONOPIHOHANBHBEI PA3HOCTH
xuMuueckux norennuanos (H. A. Orunvsu, 1959).

Pasnnyalor cBoGOAHYIO H BBIHYXJEHHYI0O KOHBekuuio. B cayuae .
cBOOOIHON KOHBEKUMM NPHYUHON KOHBEKTHBHOIO JBHXKEHHS $B-
Jsercd Ta K€ Pa3HOCTb KOHLEHTpauui MM TeMIepaTyp, KOoTopas
BHI3bIBaeT IU(QY3HOHHBI NOTOK BeltlecTBa. Ecim Xe jgBuUKeHHE
BHI3bIBAETCS JIOOBIMH BHEIIHHMH CHJIaMH, HalpHMEp HallODHBIM
rpajiHeHTOM, TOBOPST O BBIHYKJeHHOH KOHBeKuMH. ITlosHblil moTok
BellecTBa NPH BBIHYKAEHHOH KOHBeKTUBHOH muddysuu (C. M. Cmup-

HoB, 1963)
. o =/, +1,=—DgradC+VC,

rie Iy=VC — KOHBEeKTUBHBI} ujieH; V — CKOPOCThb NBHIKEHMs KHUAKO-
cTy ¥ HanpasJeHne BekTopa; C — KOHLUEHTpauusl.
Ipu V=0 I=I,; T e uMeer MecTo MoJeKynspHasg nudpdysus.

169

KOHLEHTPalMH —



ITpu grad C=0, /=1[« B cucreme HabGAIOLAETCH TOJNBKO KOHBEKIHOL-
HBIH MOTOK ¢ KOHUEHTPalHed PacTBOpa, COOTBETCTBYIOLIEH ero Ha-
CHIEHUIO.

Ilponeccst puddpysuu usyvaaucb nouBosenamu. [losyueHHbie
B. B. Iloasmoseim n C. A, Bricrpoeim (1932) nanuble moxasady,
uTo Tipy AMG(Y3HU coJieH, DAaCTBOPEHHBIX B NOYBAX U B PYHTOBBIX
BOJAX, XJopuAbl nubPyHAUpYIOT OBICTpee, ueM cyawdatel. K Ta-

-KOMY XK€ BbLIBOAY Ha OCHOBAaHHW CBOHUX 3IKCICPDUMEHTOB IMPULIIH

C. H. Honros u 3. U. Kamernera (1937). MeHbllyio NOABHAKHOCTE
SOy oHu oOGBACHsIOT GOALIUMHE pasMepaM¥ THAPATHPOBAHHBIX

cyiabdaTHelXx HOHOB. COIVIacHO 3KCHEpHUMEHTaM APYIHX NOYBOBENOB

(H. A. Komapoga, 1937), ckopocts nuddysun conelt yBeJHUHBAETCH
C TIOBBILIGHHEM BJIZXKHOCTH II0YB; OHA 3HAYHTENbHO OOJbIIE NPH
JNBUMKEHUU BHHU3, 4eM BBepX. HHUKHHE npejen BAAKHOCTH IOYB, HPU

'KOTOPOM Mpekpaliaercs NepeiBUKEHHe cojieidl B TOPH30HTAJBHOM

HanpaJ/eHun, pased 10—129%.

KonuuecTBeHHEIX OIEHOK CKOpPoOCTH AUdPY3MOHHOrO mnpouecca
npoussefeHo oueHb HeMHOro. [lo HaHHBIM 3KCIEPHMEHTOB, IIPOBO-
AUBIIKXCS B YCAOBHUSIX, AaJ€KHX OT MPUPOIHBIX, BeJHYHHA KOIDPH-
uuenta nupdysun (D) MoseKynr M MOHOB B BOAHBIX PACTBOPAX IMO-
psiaka 1 cm?/cyrku. CorsiacHo pesyabraTaM ONBITOB Mo AU (Y3HOH-
Homy BoinesnaduBanuio (B. A, Ipuxmonckufi m H. A. Oxnuna,
1960), B crmorAuHAOBBEIX TJIMHaX Kospdunuent aubdysuu Cl-nona
koneGaercst or 0,404 cm?/cyTku  (OpH cofepxaHuu KapOGoHATOB
35,6%) mo 0,143 cm?/cytku (mpum comepxanuu xap6Gouatos 5%).
Ymenbllenue TteMmnepaTypsl oT 20 no 5° cHmkaer Ko03¢pdUIHEeHT
nupdysun B 2—3 pasa. [IpoBefeHHble UMH e aHAJNOTHYHBIE HC-
CIeMIOBAHHS HA MeprefUCThIX I[I0POAaX KYHTYPCKOro sIpyca IOKa-
34/, YTO CKOPOCTH JW(p(HY3UOHHOTO BBILEJAYUBAHHUS XJIOPHAOB
¢ 1 M2 nosepxrocTy nmopoibl konebjercs or 52,6 mo 208,1 r/cyrki;
CKOPOCTD BHIIIeNaunBaus cyiabdaros ¢ | M2 NOBepXHOCTH MeHblie
(ot 7,86 mo 32,2 r/cyTku). '

[To nanueiM axcnepumertoB H. I1. 3artenanxko#t (1963), cpeauee
sHaueHue Koapoduuuenta auddy3uyu HOHOB XJIOpa IJIST aApajbClKUX
raua pasusiercs 0,31 cm?/cyTku. nmpu ‘BAakHOocTH Topoant 24% wu
nopucroctn 40,4%, nas deranckux rauH— 0,24 cm?/cyTKH npH
sraxnoctu 29% wu nopucrocry 42%. Ilonmxenne kosddunuenta
mubdysnn ClY B yeradckux rAMHAX BHI3BIBAETCH, 10 TPeRIOAOKe-
HUIO HA3BAHHOT'O aBTOPA, YCKODEHHBIM OCMOTHYECKHM IepeIBHKe-
[fHeM BOJBl B HHX TO CPaBHEHHIO ¢ MEPEIBIKEHHEM B apasibCKUX
[JIMHAX; YCKOpPEHHOe OCMOTHYEeCKOe Tepe/BUXKeHHe BbIpaBHHBAET
TpajHeHT KOHIEHTPAIHKM MOPOBHX BOJ W 3aMelJsier AHPDY3UOHHOE
nepemeienne Cl” B nopoze.

H. H. Macsos u B. I'. Haymenko (1957) ucciienoBanu CKOpOCTH
pPacTBOPEHUA HECKOJHKHX pPasHOBUAHOCTEN - YHCTOTO NPHPOAHOTO:
runca B AUCTH/VIHPOBAHHOH BOJe, BONOHACHILIEHHBIX MecKax d Tpa-
sun. [ljomans BolllleayuBaHMs NPU 3TOM BAPbUPOBaJa B Ipeje-
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Jax or 30 no 306 M2 MHTeHCHBHOCTb pacTBOPEHHS B CHUJbHOH CTe-
TIEHH 3aBHCHT OT YCJOBHUHA B3auMOJAEHCTBUA KHUAKOH M TBepLOH (das.
OneiThi IPOBOAMJUCH KaK B HENOABHXKHOM, Tak M B IOIBHXKHOM
pacTBOpHUTEJiE, T. €. B YCJIOBHAX CBOOOKHON M BBIHYXJEHHOH KOHBEK- |
uuu. B nepsoMm ciyuae, KOTOpHIl Hac 6osee MHTEPECYET, OTCYTCTBO-
BaJIO NPHHYJIUTEJbHOE I€peMeIlIBaHAE KHIKOCTH.

VHTeHCUBHOCTL PACTBOPEHMS THICA B HENOJABHXKHOM DACTBODH-
Tejie  ompejlensiiack Oojiee uem B 600 omblTax, u3 KOTOPBIX OBLIO
YCTaHOBJEHO: '

a) CKOPOCTh PACTBODPEHHS] UHCTOrO IPHPOJHOTrO THICA Ipu AHG-
()Yy3UOHHOM_ IepeHOCe NPOLYKTOB PacCTBOPEHHS H3MepPseTcs AONsAMHU
MUJAJIHrpaMMa ¢ 1 cmM? B CYyTKY;

6) mpu KOHBEKILHMOHHOM IlepeHOCe BelllecTBa MOX BJAHUSHHEM TIpa-
BUTalMOHHOTO (Qakropa (o6pasei BBepXy, BOja BHU3Y) HHTEHCHUB-
HOCTb pacTBOpenust B cpennem 46 mMr ¢ 1 cM? B CyTKH. :

B pesysnbrare cepum OHBITOB OBIJIO YCTaHOBJAEHO, YTO CKOPOCTH -
pactBOpeHHsi (u3HuecKd OJNH3KUX pa3HOBHAHOCTEH Truica (OpH
TIPOYHX paBHBIX YCJAOBHUAX) OIpefenseTcd CKOPOCTbIO (H/IbTpallHH
PacTBOpHUTENS.

Kpome Toro, ompitamMu ycraHOBJAeHa AJHHA NYTH (uibTPalnH,
HA KOTOPOM pacTBOp JOCTHI'aeT HacCEIIeHHS W nepecraeT ObITh ar-
PECCHBHBIM' no OTHOWeHHI0 K runcy. [lyTs HacbilleHHS BOZHOTO
DPacTBOPHUTENS  CEPHOKUCJBIM KaJblideM B pPeaJbHHIX YCJIOBHAX,
BCTpPeYalomuxces B INPHPOAE MW THAPOTEXHHYECKOM CTPOHTE/bCTBE
(IpH MOABHIKHOM PACTBOPHTEJNE), MOXKET U3MEPSITECA PACCTOSHHSIMHU
OT HECKOJIbKHX JECSTKOB CAHTHMETDOB N0 HECKONBbKHX LECHTKOB H
COT€H METPOB B 3aBHCHUMOCTH OT CKCDOCTH (DH/ILTPAIHH, DacKphi-
THsI TPEIUMH H OpPHEeHTAllUW IIOTOKA II0 OTHOHIEHHIO K pacTBOPSIO-
melica nopoae.

H. A. Orunbbu (1959) BeIBENT GOpMYIY I/ HAXOKAEHUS JJIUHBL
TIyTH, HAa KOTOpOM Boxa Ha 95% Hacklllaercss KOMIOHeHTOM i (HOJ-
HOe Hacblllenne Oyaer IpH 2=00):

L=247 -2,
C?pphiRT
THE @ — cKOpoCTh ¢uibTpanun; C;P — KOHIEHTPAlUs KOMIOHeHTA i
B IpELeJbHOM COCTOSHHH IIOJIHOTO (DH3HKO-XMMHYECKOTO DaBHOBE-
CHsl; p— MJIOTHOCTb HOPOJBI; A;— KOHCTAHTa CKOPOCTH pPacTBoOpe-
HufA, 3aBUcAUlas OT (U3NUECKUX M XUMHUUECKHX CBOHCTB TBepAoOH U
)uakoil (as; R — rasosasi nocroausas; I — remneparypa (mo ab-
COJIIOTHOH LIKaJE). ‘

Mz ¢opmynsl BhTEKaeT, 410 IJHHA NIYTH HACBIIIEHHS IIPONOP-
IHOHAAbHA CKOPOCTH (puabTpanuy. Ecjiu B THICOHOCHOM MAaccCuBe,
3akapcroBanHoM Ha raybuHy 10—20 M, ruApaBaHyecKyue YKJOHEI
KapCTOBBIX BOJ Bo3pacraioT B 10 pas, To, no muennto H. A. Orunsay,
30HAa MHTEHCUBHOTO KapCTOBAHMUSI MOXKET yBeaHuuThess no 100—
200 M. TlonmzeMubie BOJBL, ABHUTamHecss ¢ O0JabIIOH  CKOPOCTBIO
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B TPeIIHHOBATHIX MOPOJAaX, YaCTO OKa3biBAKTCS HEHACHIIIEH-
HBIMH COJISIMH, COEpXKAlLIMMHUCS B 3THX nopoiax. B xkauecrse mpu-
mepa H. A. OrusnbBy ykasblBaeT HAa HEHACHIIIEHHOCTb MHUHEPAaJbHBIX

. BoJ Uxanry6o mo orHoineHHwo k¥ CaCOs; XOTs 9TH BOABI IPOXOAAT

1O TpellMHaM B MOILHOH ToJIlle H3BecTHAKOB Gappema. [Ipu manbix
e CKOPOCTAX CTaAMf HAaCLILEHHA AOCTHraercs Ha KOPOTKHX MYTAX
LUUPKYJAIUH.

Huddysnonnele npoueccsl NPUBOAAT K MepepaclpefeNeHio co-
Jiell B HEPaBHOMEPHO 3aCOJIEHHBIX TOJIIAX H CONPOBOXKJAIOTCH SB-
JIGHUAMH 0CMOCa, KaTHOHHOTO 006MeHa, 06pa3oBaHueM HOBHIX MHHE-
pajoB H T. 4. DTO INepepaclnpefeseHue cojefi U CONYTCTBYIOILHE
eMy npoluecchl MOryT OblTh NPHUYMHON H3MEeHEHHs] MUHepaJH3alHU
M XUMHUecKoro cocraBa BoJ. OnHaxo cnabas H3yuYeHHOCTh HOMO6-
HBIX SIBJIEHHH 3aTPYJHSET KOJHUUYECTBEHHYIO OLIEHKY HX C 3TOI TOYKH
spenus ‘B npuponae. Hano mmers B BUAy, YTO cKOpocTh Aupysuu,
OyaydH [pPONOPLHOHAJBHA TPAJAHUEHTY KOHIEHTpAaluM, MOCTEHeHHO
saMelJssdeTcd ¥ IPEKpaliaeTcss NPH BbipaBHHUBAHUH KOHIEHTPALMH,
oryero AuMOy3noHHBIHA 3(derr melicrByeT Ha OrpaHHUeHHOE pac-
CTOSIHHE H, CJIENOBATENBHO, TOJbKO B YCAOBHSIX BBIHYKIEHHOH KOH-
BEKLIMH MOXET SIBUTbCA CVilecTBEHHBbIM (DaKTOPOM epeHoca Bellle-
cTBA. :

IIpoueccel nudhdysun coselr B MOpoaax 3aMeuislOTCS H OCA0XK-
HAIOTCA OJHOBPEMEHHO HAYLIMMHU B TPOTUBONOJOMHBIX HampabJe-
HHUSX TpOLEeccaMH OCMOCa H KalUJAASpHOro ocmoca. Ecnu cxopocTh
ABHXKEHHS TIOJ3€MHBIX BOJ Ype3BblyalHO MaJja HJH DaBHA HYJIO,
YTO HMEET MeCTO B T'HJPOI'€OJIOrHYECKH 3aMKHYTHIX CTPYKTypax, TO
aeficreue guPysun BpAL JU MOKET 3aMETHO OTPa3sHThCH HA XH-
MH3ME BOJl Ja’Ke B XOJe TeQJOorHYeckoro BpeMeHH. B sacrofinbix
YCJAOBHAX HEPeSKO NPOCJAEKHBAIOTCS BOJOHOCHBIE TOPH30HTHL ¢ pPas-
JUYHBIMH TI0 MHHEPaJU3alHH W COCTABY BOJAAMH, OTIE/TIOIHECS

_ApYr OT Apyra cjaosiMu rAuH HeOossluofi mouiHocrd. Habmogeuus

fI0K43blBAIOT, 4TO BbIINEJaduBaHKe coqell nyreM Auddysun B npd-
POAHBIX YC/IOBHAX HMeeT OrpaHu4eHHble pazMephl, CoJisiHble 3aJ1eKH
COXPAHATCA. B HeApaX 3eMJ/Id B TeYCHHe TeOJIOTHYeCKUX NepHOJOB,
€CJIH MPUKPHIBAOLIYUE UX PACCOabl OYAYT HENOABHKHBIMH, JasKe IIPU
HaJu4dy 3aneralolinX Bbllle ropusoHToB ¢ npecuoi sogoh (I'. B. Ko-
porkeBuy, 1961). A

B nparTHyeckd BOLOHENPOHHUIAEMBIX TIJIHHHCTBIX TOPOKAX, A€
npsaMas QUAbBTPAIia BOAB HPH OOBIUHBIX THAPABJNYECKHX TPagHeH-
Tax HUCKJOUaeTcd, MpPAMOro (QHJAbTPANUOHHOTG BBIUIETAYHBAHUSA,
04eBUIHO, ObITh He MoxeT. OfAHAKO ec/au MOAOGHBIE IIHHHCTHIE MO~

"poAabl, KaK 3TO HEpPEIKO 6bIBaeT, TPEUIHHOBAaThl HJAH BKJ/AKYAIOT IIec-

yaHble QUABTPYIOLIHE MPOCAOH, TO B HUX MOXKET HPOHCXOIUTh AHD-
¢$y3uOHHOe NepeMelleHHe cOJel, MPUBOAsILEe B 30He HHTEHCHBHOTO
obmeHa K ux paccosienuio (B. A. ITpuknonckuti, H. A. Oxuuna, 1960) .

Korpa compukacaiorcs gBe cpeibl ¢ WJIOBBIMH BOJaMH HeOJHHAa-
KOBOH COJIGHOCTH, TO MOXKHO oXuzath nuddysum coneir U3 cjoeB

172



¢ GoJbliiell MUHEpaan3anued UJIOBBIX BOJA B CJIOM C MeHbIUeH HX MH-
Hepaausauueit. Tak, HampuMep, B BEPTHKAJbHOM paspese JAOHHHIX
otyioxKenuit UepHOro Mopst HaxoAATCH ocajkyu 6acceiHOB, pe3Ko pas-
JIMYHBIX TI0 COJIEHOCTH. 31ech YCTAHOBJEHO IOCTENEHHOe HajeHHe
coaepxanus xjaopa (H, crano GbTh, 0OHIell MUHEPANU3AUUH HJIOBOH
BOAB!). CBePXYy BHH3 N0 KoJoHKe. COMep:KaHHe XJOPHAHBIX HOHOB
B IIOPOBBIX BOJAX HENPEPHIBHO MaJaeT OT MNPHJEOHHLIX COBPEMEHHBIX
ornoxenudt (12,2—12,4%,) K ApeBHEUECPHOMOPCKHM H OT MOCJAELHHX
K HOBOEBKCHHCKHM, JOCTHIasi MHHHMaJ/bHON Beanuunnl 4% Ha ray-
OuHe 0KOJIO D M OT BepXHeH TpaHHUBl HOBOEBKCHHCKHX OTJIOXKEHHH.

HapiicoBaygHasi KapTuHa paclpefieieHHsl COJIEHOCTH HCCIe0Ba-
TensiMH uHTepnperupyercs no-passomy. Cornacmo C. B. Bpyesuuy
u O. B. Wumkuuo#r (1959), nuddysus comeir mexAy ocaikaMu
aubo OTCYTCTBYeT, MO0 HMeeT HHUTOXKHYIO BeqHuuHy. Heopunaxo-
Basi e CTENeHb 3aCOJIEHHOCTH MOHHBIX OTJOXKEHHH OTpaxKaer pas-
MUYHYIO0 CTaJ{I0 OCOJOHEHHS HOBOEBKCHHCKOIO, [peBHEUEePHOMOP-
CKOTO U COBPEMEHHOTO MOPCKHX 6acceHHOB.

Cosepuienso apyroe oObsicHenue paer H. M. CTanOB (19637).
Ou paccmaTpuBaer OCOJIOHEHHE WJIOBBIX BOJ| BEPXHEH YACTH HOBOEB-
KCHHCKHX OTJIOXKEHUH KakK dBJeHHe BTOPHUHOE, o0sA3anHoe nuddysuu
B HUX cOJiell M3 HaANOHHOHM BONBl H COBPEeMEHHBIX oTyoxeHHH., Ho
nubdysuu nepBuyHasi XJAO0PHOCTh HOBOEBKCHHCKHUX OCAafAKOB Ha BCEM
ux paspese Oblia okomO 4% — MUHHMAaJbHOH H3 HaHIEHHHBIX 1O
cHX nop uudp, a obwas mMuHepaausanus okogao 8%, T.e. AOBOJBHO
Gau3Ko orBeyata coBpeMeHHOH Kacnufickod. Takum o6pasom, aud-
(dhy3us paclieHHBaeTcs ‘B KauecTBe OCHOBHOro (akropa H3MeHeHHs
COJIEHOCTH HUJIOBBIX BOJ HOBOEBKCHHCKMX OTJIOMKEHHH.

Coranacho H. M. CrpaxoBy, nudpdysust 3ra Morja HOpPOH30HTH
JIMIIb ¢ Hayasja [pPeBHEYEPHOMODPCKOH 3MOXH, T.e€. MJIHThCS BCETO
okoso 5000—8000 ser. 3a 370 BpeMs coOJieHEle BOARI B OJHHX CJY-
YasgX OUYCTHJHCh Bcero Ha b M, a B japyrux Ha 8—I10 M. Orciona
clefyer, UTo CKOpoctb nud¢ysuu kosebseTcs B pasHBIX yyacTKax
UepHoro mopst oT 1 f0 2 MM B I'OA B 3aBHCHMOCTH OT HEOJHHAKOBOH
NPOHHMIIAEMOCTH Pa3HBIX WJOB B pasHbix paspesax. Csou pacqubl
H. M. CrpaxoB cunrtaeT OpPHEHTHPOBOYHBIMH.

ITockoabKy B HaHHBIX OTjoXkKeHHAX YepHoro Mops - Gosee MHHe-
pajH30BaHHBIE BOJBl 3a/EralT BBEPXY, a4 MeHee MHHePaJH30BaH-
Hble — BHH3Y, TO CKOPOCTb AP Y3HH 34eCh yCHIUBAETCS AeHCTBHEM
rpaBuranuonHoro ¢dakropa. [Ipw nPOTHBOMONOXKHOM pacmpepese-
HHH COJIEHOCTH OcalKoB AHG(Y3us mpoucxoguia Obl BO MHOro pas
MeJJIeHHee U, BO3MOXKHO, €€ BJHsSHUE BooOlle HE OTPasuIoch Gbl HA
COJIEHOCTH MeHee MUHEeDaJIM30BaHHBIX B 3TOM CJAyyae BEDXHHX CJIOEB,

5. OCMOC

OcMmoc OTHOCHUTCA K UHCHAY SABJIEHHH, HENOCPEACTBEHHO CBS3aH-
HBIX C H3MeHeHHeM KOHIEHTPAaLHH pAacTBOPUTENs. SIBJeHHe 3TO
UMeeT MECTO, KOrja B CONPHKOCHOBEHHE INPHXOAST JBa pacrsopa
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pasHoll KOHIIEHTpAaIuHu, OTAeJeHHBle APYr OT jJpyra HOJyIpOHHIae-
MOH IeperoponKoHf, WponycKawmlled MOJeKyJbl PAacTBOPHUTEJS, HO
NpenATCTBYIOWIEH NPOXOKJACHHIO YACTHI PACTBOPEHHOTO BEIIECTBA.
Iono6HEIMH CcBOHCTBAMH HOJYIPOHHIIAEMOCTH O6aanaer GOJbIIHHE-
CTBO TKaHell KUBBIX opraHu3moB. Ilpm ocMoTHuecKux Iporeccax
pactBopurenb AUPPYHANPYET B HaNpaBieHUH BHIPABHMBAHUS KOH-
LeHTpaniyu IBYX PACTBOPOB, CONPHUKACAIOUINXCA MeXILy co60i uepes
TONYIPOHHUAEMYIO MEPENOHKY.

OcMoTuueckue CHJB, 3aBUCSLINE OT IHPHUCYTCTBHS B ITOPOBOM
pacrBope TeX WJIM HHBIX 3JEKTPOJMTOB, NPH BHICOKOH KOHIEHTpa-
MU INOCAeIHHX MOIYT [OCTHTaTh JecsITKOB M coTeH artmocdep.
PaspuBaroilleecsl B 'cOCy/le ¢ NOJYIPOHHIAEMOH CTEHKOH IaBJeHHE
HasblBaeTcsd OCMOTHYECKUM JaBJeHHEeM, KOTOpOe NMOAUHHAETCS OImpe-
J€JeHHBIM  KOJHUYECTBEHHBIM 3aKOHOMEPHOCTSM, YCTaHOBJIEHHBIM
Bant-Topdpom. B cnabosacoseHsrx mMOpogax OCMOTHYECKOe AaBJe-
HHe OOBbIYHO HaXOZuTcH B npenenax 1—2 atm. u MeHplne. OCMOTH-
geckKoe NepefBUIKEeHHe BOABL MOXKHO paccMaTpuBaTth Kax auddy-
3HIO - MOJIEKYJl BOIBl B CTODOHY HX MeHbINeH KOHIEHTpAalHH — H3
MeHee 3acOJleHHEIX B 00Jee 3acosiefHble TOJIIA W YUACTKH HIOPOJ.
D10 mepeMellleHHe B3aUMHO CBSI3aHO ¢ npoueccamu Lud y3HOHHOrO
mepeMellleHusa coJsefl, HAYLIEro B MIPOTHBOIOJOKHOM HalpaBJaeHHU.

Hccnenosanua b. @. Penvroa u H. A. Hounkoro (1954) mo-
Ka3bIBAIOT, UTO NpPH GOJBIINX IPaJHEHTAX KOHUEHTPAIUA PacTBOPeH-
HBIX B BOJ€ BEeLLECTB CKODOCTH OCMOTHYECKOH (DUAbTpaluy B IVIHHAX
MOTYT BO MHOTO Das IHpeBBIIATh CKOPOCTH rpaBHTauHOHHOH unL-

Tpanyu.

WHorma rosopsr o TepMOOCMOCe W KalHJAJSIPHOM OCMOCE, Hep-
BHIH MpejcTaBageT coB0H ABHKEHHE BOMEL B IJIEHKAX MOJ BRAUSHHEM
PA3HOCTH TeMIepaTryp, BTOPOH — IepelBHKeHHe BOJBl B KaIllUJJIs-
pax BCJENCTBHEe PasHOCTH KOHUEHTpaluii HAa DPasHBIX paCCTOHHI/IHX
OT NOBEPXHOCTH Pasfie/a BOAa — MHHEPAJ.

OcMmoTHueckoe naBjeHie TOPOBOl BOABI B BOILOHaCbILLleHHOI/I TJIHHE
MOMeT CH/IBHO YBEJUUHTH HJIM YMeHBUIUTH HAIOp BOXBI IPH TPaBH-
TAlHOHHON QUIBTPAINKM U Ja)Ke H3MEHUTb ero 3HaK. IIpu Gosabmion
Pas3HOCTH KOHUNEHTpanuil pacteopa no ofe CTOPOHLI CHOS THAHHBL
OCMOTHYECKOe JaBJeHHe MOKET [a)Ke BbI3BaTb (QUIBTPALUI BOLH
H3 obJjacTd ¢ MajJelM HanopoM B 06JiacTh ¢ OOJBIIM HANOPOM
(C. A, Posa, 1957). IMopoGuble siBienus HaGIOAAOTCA B IPyHTAX,
comepiKallHX BOLHOPACTBOPHMEIE COJH, 3HAUHTEJHLHOE KOJHYECTBO
TVIMHHCTBIX 9aCTHU U JOCTATOUYHO BJIAXKHBIX.

I1. H. Ilaneem (1948) Oplia BBIBHHYTA THIOTE3a «OCMOTHUE-
CKOTO CTYIEHHS NOA3EMHBEIX BOA», NPU NIOMOIY KOTOPOH oH 06mscC-
HseT NPOHUCXOXKJeHHe paccojoB B OCafOuHbIX ToJjmlax. K umery
TIaBHBX (PAKTOPOB, BHI3LIBAIOHINX YBeJHYEHUE KOHLEHTPALHH pac-
T8ODPOB B ocajxounslx ronmax, [T H, Ilase#r ornocur ocmoc. Ocmo-
THYECKHH MPOIece CryLIeHHs] MOL3eMHEIX BOJ, PAacCMATPHBAETCS KaK
oflllee siBJEeHHe, JUIIb B DAa3HOH CTeNeHH 3aCJOHAEMOE IPYTHMH
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npoueccamu. OcafouHas nopoja NpeACTaBJAfeTCS KakK Madka KOJ-
JOUZHbIX MeMmOpaH. CornacHO aBTOPY THIIOTE3E, TPH OCMOTHYE-
CKOM TIPOIlecCe BOAA B HEOAHHAKOBOH CTENMEHH MOIJIOM(AeTcs ¢ ABYX
CTOPOH KoJIoupHOH MeMOpanrl. Boma morsomaercs memGpaHoi
¢ TOH CTODOHH, I/le BbLIIIE YIPYrOCTh e€e Hapa, H OTHAETCS TaM, The
yIOpYyroctb HHXKe. B 10 Xe BpeMsi, ueM HHXKe yIpPYyrocrh napos pac-
TBOpA, TeM BHIlle OCMOTHYECKOE JaBJleHHe.

B ocamounOfl TOJMlle MOUIHOCTBIO 2—3 KM HaBepXy 3ajeraior
oGbIUHO TIpecHBle BOABL ¢ TeMuepartypoll npuMepno 10°C, a na ray-
6une 1500 M — paccosel ¢ TeMmmeparypod nopsgka 60°C. Vmpy-
TOCTb mapa ymcro# Bomel mpu 10° pasna 9,2 MM, a ympyrocts mapa
kpenxoro paccosa (30 r NaCl nma 100 r Bonw) mpu 60°C pasna
188,5 MM pryraoro croaba. Otciopa 1. H. Ilaseft npuxogur x BH-
BOJlY, 4YTO OCMOTHMYECKUH TepeHOC BOJbl HAIpaBJeH CHH3Y BBepX.
IlockospKy reoTepMuyecKUil rpafdeHT H HaJHyde KOJJIOMIHBIX da-
CTHI[ B OCaJOUHBIX IIOpPOJAaX — SBJEHHS, OOILNe [Jg BCeil 3eMHOH
KOpPBI, OCMOTHYECKHH IIpoliece cryliledns, mo 3akmodenno I1. H. Ila-
Jes, ToXe ABJAeTCcA OOUIUM fBJEHHEM. - ,

Hznoxennas rumoresa He ONHPaeTcd Ha 3KCIeDHMEHTAaJibHblE
LaHHble W HOCHT aOCTpakTHHIA xapakrep. B Heli 3a ocHOBY Oepercs
oguH (akTop U mpeHeOperaercsl BJAHSHHEM APYruX (DUSHKO-XHMH-
yeCcKuX U (pHanueckux GaKTopoB, UMEIOUIHX PABHOLEHHOE 3HAYEHHE.

s o6psicHeHUs mpUYUHBL 06pa30BaHKs BEICOKOMHHEEPAIH30BaH-
HBIX TTOA3eMHBIX BOX MHOTAA MPHUBJAEKAeTCSA TaK Ha3blBa€MBbIH «PHUIb-
rpaunonusii apgpexr> C. I. Kopxuuckoro (1947). Cymmocts ero
3aKJII09aeTcs] B TOM, YTO NMPHU LBHIKEHWH MPHUPOLHOTO pacTBopa ue-
pe3 TOopHCTBHIE CPefbl PACTBOPEHHOE BEIIEeCTBO IPH ONpPEeAeeHHBIX
VCJOBUAX OTCTaeT OT pacrtBoputens. MeHnHo, mpm Teuenun uepes
rpy6Gbie GUALTPH PACTBOP TeueT -CJAUTHO, a IIPH TEUYEHHH Yepe3 TOH-
KHe (UIbTPHl PACTBOPHUTENb ¥ pAacTBOPeHHOE BELIeCTBO HepeMe-
MATCA [0 HeKOTOPOH CTENeHH HE3aBUCHMO C Pa3JINIHOH CKOPOCTBIO.

QunpTpaiuonablll 5@ deKT MoKeT BLI3BATh 3a/ePKKY U OTCTaBa-
HHE PACTBOPEHHOTO BelleCcTBa OT PACTBOPHUTEJS, B Pe3yJabTaTe Yero
nepeMellaeTcss He BCe BellleCTBO, a KaKas-TO ero 4acTb, OcTa/bHasd
4acTh OCTAETCH WJW B IOpax (UALTPAIHMOHHOTO CJOSI WM 3a. cueT
Hee .oforamaercs Ta XKHAKOCTb, KOTOpPas He NpOILIJa 4Hepe3 3ITOT
ciof, Benuynna QUIbTPaLHOHHOTO 3¢ (PeKTa 3aBUCHT OT HOPHCTOCTH
¢bunbTpyOLIed cpeibl, a TaKXe OT CBOHCTBA GHJABTPYEMOTO Belle-
¢TBa, OT PaAWyCcOB THADATHPOBAHHLIX HMOHOB, Ko3(¢unyueHta pud-
(Gysuu M KOHIEHTpauuu pactBopoB. IlaOTHBIE TOPOJEI, IpomycKas
MaJble KOJHYECTBA DPAaCTBOPHUTEN]H, MOTYT.OKa3aTbCd IPaKTHYECKH
. HeOPOHHI[AEMBbIMH JIJIs1 HEKOTOPEIX U3 PacTBOPEHHBIX BellecTs. C mo-
BHIIEHHEM TeMMepaTyphl (HUILTPALUOHHBLIE 3(hdeKT yMeHblIaercs.
IloBhIlIeHHe [aB/JAEHHST BBHI3BIBAET BO3pacraHMe CKOPOCTH (HHIbTPA-
HHH M YBeJHYEHHE KOJHYeCTBA 3alepKHBAEMOro BellectBa. deM
MeHhIle KOHIEHTPAaLHs pacTBopa, TeM O0oJblue . GHIbTPALHOHHBIH
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C. I. Kop:kuHCKHII CBOMMH HCCIEAOBAHHAMU YCTAHOBHJ POJib H
3HadeHHe QUABTPAUMOHHOTO 3(derra A4 ABJIEHUH MeTamMopdhHIMa
H MeTacoMaTo3a IOPOJ, a TakXKe 00pa3sOBAHHS ODPEOJIOB PACCETHHS
3JeMEeHTOB, BBIHOCUMBIX H3 MarMaTHYecKHX mopof. JasabHefiumue
SKCIMEpHMeHTalblble HCCAel0oBalusa mokasbisaoT (B. A. JKapukos,
T. H. HioxunkoBa, . M. Makcakosa, 1962), uro npu mpocauuBa-
HHH DacTBOPOB Yepe3 TOHKONOPHUCThE Cpelsl NPOUCXOAMT AHDDE-
peHLnanbHOE NepeMelileHMe BelllecTBa. B pesysabrare pasynyHON
CKOpOCTH (GHJAbTpPALMHY  aHHOHOB M KAaTUOHOB IIDH IPOCAYHBAHHU
pPacTBOPOB Uepe3 TOHKONOPUCThIE CPeibl BOSHUKAET KHCJAOTHO-OCHOB-
HOH (UJAbTPaLMOHHBIN 3((deKT, NIpH KOTOPOM AaHHOHBI, ABHUrafch
¢ GoJpliell CKOPOCTBIO, YEM KAaTHOHBI, BHI3LIBAIOT CONPSKEHHOE W3-
MeHeHHe KOHUEHTPaUHUH BOJOPOAHBIX HOHOB, NPHBOAS k 00pascBa-
HHIO 30Hbl MOBBIIUEHHOH KHCJOTHOCTH. Beawunua xoadduuuenra
¢duabrpannorHoro 3ddeKkra 3aBHCHT OT KOHUEHTPAIHH, COCTaBa
pPacTBOPOB H XapaKTEePHUCTUKH (PUIBTpA.

Poap paccmarpuBaemoro ¢axtopa B (OpMHPOBaHHH XHUMUYeE-
CKOr0 COCTaBa TOA3eMHBLIX. BOX NpeJCTaBasercs noka HesacHoit. He-
KOTODBle THIPOTeOJOTH IIpefNoJaraior, YT0 TaM, rjie 1o HampabJe-
HUIO TeYEHHS -NOPOJbl CTAHOBSITCS MeHee IIPOHHIIAeMBIMH IJs pac-
TBOPEHHOTO BeHUIeCTBa, KOHIEHTPAUHUs NOCJAENHETO B CUINY AeHCTBHSA
yKasaHHOro 3(deKra A0/KHa Bo3pacTaTb. PUALTPALHOHHBIM (-
(peKTOM OHU OOBACHSIT TakXKe OOJNBIIYI0O MUHEPaJHU3ALHUI0 TIOA3EM-
HBIX BOJ B NPOCJOAX CYIJIMHKOB H IVIMH H MeHbLIYIO — B IlecKax.
B wacrHocty, amepukaHckul reosor He Currep (1947), paccma-
TpuBas JEHCTBHE IOPHBIX HOPOJ KAaK MOJYNPOHHIIaeMBbIX (DHJIBTPOB,
06pAcHgA (UAbTpANHOHHBIM 3¢hdeKkTOM reHesrc He(dTHAHBIX MUHe-
pPasH30BAHHBIX BOJ. "

B. B. Kpacuunero#t (1951) Obuin mocTaBieHs ONBITH $pax-
UHOHHOTO H3YYEHHUS BBILENSIOUINXCS M OCTAKOLIUXCH B IJIMHAX pac-
TBOPOB IPH CXKATHH TJIHH. DTH ONBITH NOKA3aJH, YTO KOHILEHTPAIHS
BBIIEJISAIOUINXCA PACTBOPOB NOHHIKAETCHA 110 Mepe IOBLILIEHHs] AaB-
JIEHHSI, B TO XK€ BPEeMsS B CaMUX OTXKaTblX o6paslax IVIHH OCTAOTCHA
0oslee KOHIEHTPUPOBAHHbIE DAaCTBOPHI, MHUHEpaJH3aLHsl KOTOPHIX
YBE/JHYMBAETCS BMECTE € AJHMHON NMyTH (PUAbTPALMH H YIJIOTHEHHEM
IHH. ABTOp CUMTAaeT CBOH 3KCHEDHMEHTH «Cyrybo npeaBapHTesb-
HBIMHU», HO TeM He MeHee NPUXOJHUT K BBIBOAY O Haauuua 3¢ dexra
(GuabTpalHUy IIPH OTXKATHHA TJHH.

IT. A. Kpiokos (1958), ocHOBHIBasiCh Ha CBOMX 3KCHEPHMEHTAJb-
HBIX JAHHBIX IO HCCJAEAOBAHHMIO COCTABa BOJAHBIX BBLKHMOK H3 IO-
pod, cuuTaeT YKa3aHHYIO TPaKTOBKY IIPOHCXOXKJEHHS MON3E€MHBIX
MHHEPaJM30BaHHLIX BOJ HeBepHO#. Ecam Onl Taxkofi QunbTpanuon-

HBIl 3¢ ¢dekr Habaogalcs, TO OCTAlOUIMACA B TPYHTax pacTBOP

HoJxKeH Onii Obl ObITh OOsiee KOHHEHTPHPOBAHHEIM, YeM BHIIEJEH-
upit. Onnako mpoussesenunld I1. A. KpiokoebiM pacuer GaJsaHca
XJOPUCTOTO HATPUS B BHINOJNHEHHBIX UM ONBITAX OTKHMAaHMs pac-
TBOPOB H3 IJIMH NMOKAa3bIBAET, YTO OCTAIOUIMHACA PacTBOpP UMeeT 3Ha-
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. YUTeJbHO MEHBUIYIO KOHUEHTPANHIO, UeM BBbIIeJeHHBIH. ekt
NOHUKEHHUS KOHIEHTPALHH B IIpollecce OTKHMaHHSA pPacTBOPOB IIPeA-
CTaBJSIeT HHTEPEC KaK (PaKTOp U3MEHEHMs cCcraBa NPUPOAHBIX pac-
TBOPOB B €CTECTBEHHBIX YCJIOBHAX.

B cBssun ¢ ofOcyxpaeMblM BOIPOCOM 3aCaYKMBAalOT BHUMAaHHMS
pe3ysnbTaThl HCCAELOBAHUA (QUAbTPALHM XKUAKOCTEH uepes Iecya-
HUKH, NpOou3BeAeHHble JHreabxaparom u TysHom (1955). AstopHl
OpUIIY K BBIBOLY, 4YTO JBM2KEHHE NOJ3€MHBIX BOJ 3aBHCHT HE
TOJIBKO OT THAPABJIMUECKUX TPafAMeHTOB, HO M OT KOHIIEHTPaUHH
B HUX coJjefl, mpuueM TIJIMHHCTbie MECYRHHKH MOTYT CJAYXKHUTb Gapbe-
poM ais c1aGOKOHIEHTPHUPOBAHHEIX BOJX M ropasjo Oblicrpee HpPO-
OyCKaTh BBICOKOKOHIYEHTPHPOBAHHBIE PACTBOPBI.

UnrepecHo orMeTuTh, 4TO Npu GUIBTPAILUM Uepe3 CYyXue T'DYHTHI
MoxeT Habaonatbes 3PdexT He MOHMXKEHHS, a INOBBILIEHHS KOH-
NEeHTpalM¥ pacTBOpa 3a CUYeT CBSI3bIBAHHS BOABI TBepAOH (a3ofl.

6. TPABUTALLUOHHAS JHPPEPEHIHALHKA

- I'paBuranuonnas nuddepeHnranus 3akAOUaeTcs B TOM, UTO
NON BJWSIHHEM CHJ TSATOTEHUS] IPOUCXOIUT paccioeHHe 3eMHOr0
BeIlecTBa MO BejiMyKHe IJOTHOCTH. MMeHHO 3THM ob6bscHsAerca Ha- '
pacTaHue MJOTHOCTH BO3AyXa B aTMmocdepe CBepXy BHH3, yBeJHue-
HHEe MUHepaJu3allid BOXBI ¢ TIJyOuHON B OKeaHe, MOpPAX, 03epax
u psjg ocoGennoctell crpoenns 060/0uKH 3eMaH. AHasoTHyHasA qub-
(epeHnHaLUs MOXKET INPOHCXOJHUTb H B apTe3naHcKkoM OacceliHe
IPH HAMUUMK THAPOTEOJOrHYecKOH CBSI3H MEXAY BOXOHOCHBIMU FO-
pusoHTaMu. Pasjinunble 10 CTeneHHW MHUHEpaAu3aUUM I0J3eMHbIE
BOABI CTPEMSTCSI 3aHATb THICOMETPHUYECKOE HOJIOXKEHHe B COOTBET-
CTBUH € HX YIEJbHBIM BECOM: DTO SIBASETCS OXHOM M3 NPHYHH YacTO
HaGJI0gaeMOro BO3pACTAaHUS MHHEpAaNH3alNU NOA3E€MHBIX BOJ IO
Mepe npHBAHKEeHHsI K KPUCTaNIHnIecKOMY QyHIaMeHTY.

MexaHu3aM nepemellleHHs] BOL C Pa3HbIM YAEJbHBIM BECOM B MO-
pHCTOH cpejle XOPOLIO HJJIIOCTPHpPOBAH 3kcnepuMmeHtamn M. I'. Ba-
asmwgo (1963). Ilogo6Hoe mepeMelleHHe OCYLHECTBJASAETCS CTPYAMH
TSIXKEJNBIX PacCcoOOB BHH3, a CTPysSMH Oojiee JerKMX BOJ — BBEpX.
Ilpu 3TOM pacTBOPHl ¢ PAa3JHYHBIM YAeJLHBIM BecOoM BexyT cebs
B 3HAUMTENBLHON Mepe KakK HeCMelUIHBalOHlHecs XHMAKOCcTH. PaBHO-
BeCHE HACTylaeT TOT[Aa, KOrXa KHAKOCTH pacnpelefisiiOTCs IO
yaenbHOMY Becy: ¢ GOJBLIMM — BHH3Y, C MeHLUIMM — BBepxy. Ha-
JIMYge TJAHHUCTBIX TPYIHOIPOHUIAeMBIX IIPOCJIOEB, HE MeHSis fBJe-
HES, 110 CYLLECTBY 3aMeAJseT NPHXOJL K PaBHOBECHIO.

B03MOXHOCTb KOHBEKIIMOHHOTO NepeMelllHBaHUs NOJ3EMHEIX BOX
¢ pa3JIMUHBIM YIEJbHBIM BeCOM IIDU3HAETCH MHOTHMH HCCJ€AOoBa-
teaamu. OfHaKO. B JOCTATOYHO MOLIHBIX CJHOSIX TJIHH NepeNBHKeHHE
IpaBUTAIIMOHHON BOIBl [OA NEHCTBHEM CHJIBI TAXKECTH CUJbHO 3a-
TPYAHEHO uJH HcKaoueHo. IlosTOoMy IaKe B 3akphITBIX apTe3HaH-
ckux OaccefiHax MOXHO Hab6J0faTh HHOTJAA 3ajieTaHHe MeHee
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MHUHEpaJN30BaHHLIX PACCOIOB NOX GoJiee MUHEPATH30BAHHBIMH, €CJIH
MEXY HUMH UMeeTcs IJIMHUCTHIH BOAOYIOP.

I'pasuranuonnoi- auddepennnanuesi Boj 10 YAEJbHOMY BeCY
TPYZHO OOBSICHUTH IPOUCXOKIEHUE IIYOUMHHBIX pacconos Tuna I116.
B cBsa3u ¢ stum K. B. ®unaroeim (1956) Orina BHABUHYTA THIIO-
Tesa rpasBuTalUoHHON AupQepeHIHalUd HOHOB  pacTBOPEHHBIX
B TOA3EMHBIX BOAAX COJeH B YCJOBHSIX MiaTHOPMEHHBIX Hempec-
cufl. BesquunHa rpaBUTAlMOHHBIX CHJI TPH HUUTOXKHOH Macce HOHOB
BecbMa MaJla II0 CPABHEHHUIO ¢ JPYTHMHU CHJIaMH, BO34EHCTBYOLIUMHU
Ha 3TH HOHBl B IIOJ3eMHBEIX BOZAX, TeM He MeHee aBTOD THIIOTE3H!
CYHTAET, YTO MOCTOSTHCTBO K HAMpPaBJEHHOCTh B ORHY CTOPOHY rpa-
BUTAUUOHHBIX CUJI HA2 MPOTSKEHUM MUJJHOHOB JeT OYIyT OKasbl-
BaTh BO3[elCTBYE Ha pasjieseHHe HOHOB' COOTBETCTBEHHO HX «HOH-
HOH TJOTHOCTH». B pesysnbTate 9TOr0o HOHBI ¢ HaubOJbINEH IJIOT-
HOCTBIO B TEYEHHE IEOJIOTHYECKON HCTOPHU 3€MHOH KOPBI JOJIIKHBI
HMETh [PEHUMYLIECTBEHHOe Tpeo6jazaHie B HUXKHHUX TOPH30HTAX
0CaJOYHBIX TIOPOJ.

Coraacao K. B. ®unatoBy, 1m0 BeJnuWHE KHOHHBIX TJIOTHOCTEH»
AHHOHBL I KATHOHLI PaCIoNaraloTcs B CAEAYIOIeM MOPAAKe:

HCO,; << SO, < CI"' <Br' <I'; K <Na' < Ca”" < Mg".

CuenoBaTenbHo, THAPOKApPOOHATHBIE BOABl ¢ npeobjaafaHueM
annoHoe HCOj3' u ¢ HauMeHbUIEH JIOTHOCTHIO PA3MEINAIOTCS B BEPX-
Hell yacTH THApoXuMHyecKoro npoduas. CysbdarHele BOJEL C IPe0d-
naganuem uona SO, pacripefensitcs HUXKe, H, HAKOHEN, B HUXKHEM
ropu30oHTe MPOQHIA COCPpeloTOdAT S BOABL ¢ IpeodafalonuM aHuo-
wom Cl’ m HauGosbineidl aHHOHHON NAOTHOCTHIO. Takoe yepenoBaHue
30H KaK pas HaOJlofaeTcsi BO MHOTMX apresmaHckux OacceliHax.
PacnpeneneHue e KaTHOHOB [0 BEPTHKAJBHOMY NPOQHUIIO INOA-
3eMHBIX 'BOJ HE OTBEYAET COOTHOIIEHHID MX HOHHBIX MJOTHOCTEH.
Kak w3BecTHO, B BepxHell soHe BOIBI OGBIYHO THAPOKApGOHATHHIE
KaJbllHeBble, a B CaMOH HHKHeH 30He XJOpHAHble HATPUEBble HJH
KaJibl{(HEBO-HATPHEBBIE,

Haubosiee cepbe3HOfl KpPUTHKE pacCMOTpPEHHAs THIOTe3a MOJ-
Bepriach ¢ Gusuko-xumudeckux nosunuil. [To muenuo H. A. Oruns-
Bu (1958), mosie CHJILI TSIKECTH BLI3BIBAET JHLIL HE3HAYHTEJbHOE
BO3pacTaHHe KOHIEHTPALMH PAacTBOPEHHLIX BellecTB ¢ IyOHHOM,
3HAYMTENbHO MeHbIee, UeM 3TO Habuwopaerca (QakTHUECKH B PAle
apre3waHcKux OaccedHOB. ['paBUTAUMOHHOE pacc/ioeHHe B NOI3eM-
HBIX BOoJaX Ge3yC/HOBHO HMeercs, HO NMPOSBISIETCS OHO JHIIbL B OYeHb
HeOOJBIION CTelNeHH M B HCKAUHTENbHBIX YCAOBUAX, KOLLA MBI
HMEEeM JIeJI0 ¢ MOMIHBIME TOJIaMH Cl1ab0pacTBOPUMBIX (QHIBLTPYIO-
mux nopoA. BaaumHOe BIMAHHE OTHHX PacTBOPEHHBIX BelllecTs HA
Apyrue umeer GoJsibliiee 3HAueHHe JJIS PAaBHOBECHOTO COCTaBa IOJ-
3€MHBIX BOJ, UeM IIOJIE€ CHJBI TAXKECTH.

0. I1. JleGemes (1960) npouwsBen OpPHEHTHPOBOUHBIA IIOACYET
H3MeHEeHWE HOHHBIX KOHIEHTPALMH MOJ3EMHBIX BOJ, KOTOPBIE MOIJIH
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©bl UMETh MECTO HPU paclpelesieHHH HOHOB- II0 BEPTHKAJH TIOJK Ael-
CTBHEM CHJBI TAXectd. Ilpm 3TOM HMeeTcs B BHIY, UTO pacipe-
JeNeHue HOHOB B pacTBOPe MNOAuUWHSeTcs 3aKoHy Dosbnmana. Ha
OCHOBaHHH [IPOH3BEIEHHOTO pacyera H3MeHEeHHe KOHIEHTpaluy Ya-
CTHI{ II0 BEPTHKAJH B JBa Pasa MOXET IPOM30HTH B HHTEpBaJe BHI-
COT B HECKOJIhKO THICSY MeTPOB. B mpupome e MOBHIIIEHHE HOHHEIX
KOHIEHTpAluil pPacTBOPOB B HECKOJIbKO pas Habaiojaercs Ha TIVIy-
OuHEe ‘B HECKOJBKO NecATKOB MeTpoB. Mcxoas w3 3TOr0 HECOOTBET-
CTBHS, aBTOp CTaBUT MOX coMHeHHe rumoresy K. B. ®dunarosa.

0. 4. Camotinos u . C. Coxosnos (1957), npusHaBas 3acayry
K. B. ®unarosa B TOM, YTO OH NePBHIH cresnas NONBITKY 0O0BSCHUTD
0COGEHHOCTH BePTHKAJHHOH ‘30HAJNBHOCTH NOJ3EMHEIX BOJ sBJE-
HESIMH, TPOUCXOAAINNMY B CAMUX BOJHBIX PACTBOPAX, B TO Xe BPeMS
TIOJYEPKUBAIOT  OMMOOYHOCTh - ero. ‘Tunoresbl. IlpencrasneHus
K. B. ®unartoBa 0 pacnpejejieHdd HOHOB IO BEPTHKaJH COOTBET-
CTBEHHO 3HAYEHHSIM  BEJUUYUHEL, HAa3BAHHOH UM <«HOHHOH IJIOTHO-
CTbIO», HE COTJIACcYIOTCA € YCTAaHOBJEHHBIM XapaKTepoM ABHIKEHHS
YaCcTHI BOAHBIX pacTBopoB. M, Kpome TOTO, KaK OTMEHAlOT YIOMS-
HyThle 1IBa aBropa, noayuenHoe K. B. ®unaroBeiM coBInaneHHe
«MOHHBIX IJOTHOCTEH® ¢ HaB/I0IaeMOl 30HANTBHOCTBIO SIBJISIETCS He-
JOpa3yMeHHEM, TAaK KakK [p¥ ITOACUETe <«HOHHOH IJIOTHOCTH» HM
GBLIM MCHOJb30BAHBl yCTAapeBIIMe 3HAUeHUs. paguycos noHos HCOj'
u SO,”. '

“OCHOBBIBASICh HA pe3yJbTaTax H3YUEHHUS CTPYKTYPHL BOAB M BOJ-
HBIX pACTBOPOB, sBJeHHM camMoxuddysuu H THIparalu¥ HOHOB,
O. §1. Camosinos u . C. CoxoJoB mpejfaralor npyroe o6bsicHeHHe
TJaBHeHIINX 0coOeHHOCTEH BEPTHKAJbHON MUAPOXUMHUUECKOH 30HA/b-
Hoctd. OHM CBSI3BIBAIOT 5TH OCOGEHHOCTH C NPOLECCAMH, IIPOTEKalo-
UAME ‘B BOJHBEIX PAacTBOpPaX B YCJOBHUSAX MeIJIEHHOTO ABUKEHHS
apTE3MAHCKUX 'BOJ| U3 BEPXHHX FOPU30HTOB JUTOCHEpHl B TIyOOKHE
apTe3daHCKHue NJAacTH, T. €. B 06/1acTh OOJMBIUNX AABJEHUH, U Hgajee
K oyaram pasTpy3KH.

Tensiosoe ABUKEHHE UYACTHI[ B, KHIKOCTAX COCTOMT H3 Kojeba-
HUl YacTUl OKOJIO HEKOTOPHIX BpPEMEHHBIX TOJIOXKeHHH paBHOBeCHs
H M3 cKauykooOpasHBIX NepeMellleHHH U3 OJHOTO IOJIOXKEeHHs] PaBHO-
BECHS B cOCelHee. IJTO JABHIKEHHe Ha3BIBAETCS TPAHCASIUOHHBIM,
OHO COOTBETCTBYeT -<caMogud(dysuM UYacTHUL KHUAKOCTH, T.e€, S5B-
asiercst meperocHuM, Mogsexynnl HoO B Bojge W BORHBIX pacTBopax
3JIEKTPOJIUTOB COBEPIIAIOT B CPEAHEM [0 THICAYM KOoJeGaHHH OKOJIO
OJIHOTO 13 BpPEeMeHHBIX ITOJOXKEHHH DaBHOBeCHs, a 3aTeM CKauko-
o6pasHoe MepeMellleHHe Ha pacCTosiHHKH oOKoso 2,8 A B cocemuee
BpPEeMEHHOE TIOJIOKEeHHEe paBHOBecHs. B ycnoBusax, Korpa ofluee
IBHKEHUE BOAHBIX PACTBOPOB B BHJE€ HalpaB/JeHHBIX IOTOKOB IpPO-
HCXOJIUT KpaliHe MeNJIeHHO, TPAHCJASIHMOHHOE JBHXKEHHE HOHOB H
MOJIEKYJl BOJBl pacTBopa mpuobperaer ocoboe suauenue. Hias rtoro,
yTOGBbl UACTHIIA MOTJia BBIMTH M3 IIOJOXKEHHS PaBHOBECHS u COBEp-
IIHTh CKauOK, OHa' MOJXKHA 06JajaTh HEKOTODBIM 3alacoM 3HepTHH,
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JOCTaTOYHBIM AJIA .[PEOJOJICHUS INPHUTSKEHUS CBOMX O/rKalmux
cocesell. DTa IHEPTHS HA3LIBAETCS SHEPTHeH aKTHBAIIMH.

Ecau no cocefcTBY ¢ MOJIEKYJOH BOABL B PACTBOPe OKAa3bIBaercs
HOH, TO 9SHEPTHsl AaKTHBALMHM CKauka MOJIeKyabl Mensiercs. OnHu
uounl (HCOy', CO;”) ocnabagioor TpaHCAALHOHHOE ABHIKEHHe MO-
JIeKyJl BOAbl, HaXOAAWMXCA B HX O/JMKaHIIeM OKPYKEHWH, Apyrue
HOHbI (TMOYTH Bce aHMOHBI, H3 kKaTHoHoB K, a takxke Pb', Cs’), Ha-
060pOT, YCH/JIHBAKOT TPAHCAALHOHHOE ABHXKEeHHe OJHKaAIIUX MoJe-
KYJI BOJIBL

BinsiHue naB/eHHS HA SHEPIHIO aKTUBAUHH CKAYKOB OTAEJbHBIX
HOHOB M MOJEKYJ BOJLI B PacTBOPax pPas/iHYHO IO 3HaKy. ¥ pac-
NPOCTPaHEeHHbIX B HPHPOJHBIX BOJAAaX HOHOB camMoAu(dy3us ycuiu-
BAeTCs ¢ POCTOM JaBJEeHHS, a Y MOJIEKYJ BOJABL, HA0OOPOT, YMEHh-
maetcs. Ilyrem maremartnueckux Bbukjaagok O. §. Camobyios u
. C. Coxos0B 10Ka3bIBAIOT, YTO YBeJMUYeHHe AaBJEHUS ¢ I1yGHHOH
BbI3bIBAeT BO3HHKHOBEHHE HOTOJHHUTENBHOrO MOTOKAa HWOHOB BHHS3,
HakJ/ajbplBalollerocsi Ha ofllee ABUXKEHHE apTe3HaHCKHX Bog B 60-
Jee ray0okHe 30HBEL. DTHM OHH OOBACHSIOT NEpPBYI0 OGILYIO UepTy
rAJpOXHMHUYECKOH  30HaJbHOCTH — HapacTaHHe  MHUHepaTU3alHK
¢ ray6uHoOH,

Jasi pasHBIX MOHOB JONOJHUTE/bHBIE TIOTOKM H COOTBETCTBEHHO
JONOJIHUTEbHblE CKOPOCTH B HAlpaBJEHHH BO3PACTaHHS JaBJeHHS
pasjuuyHbl. ¥ THAPATHPYIOIUHXCA HOHOB (BOJBIIHHCTBO KATHOHOB,
a takxe HCO3 u CO3”) nomoJiHUTe/NbHblE CKOPOCTH 3HAYHTENLHO
MeHbIIE .[I0 CPaBHEHMIO C HOHAMH, XapaKTepH3YIOLUMHUCs OTpnua-
TeJIbHOH ruapaTtanueil (6OJBMIHHCTBO AHHOHOB).

[To = BenuuWHe [ONONHHUTEJIBHBIX CKOpPOCTEH [BHUMKEHHS BHH3
anuonsl pacnosiaraiores B paa: HCOy <SO/<Cl'<Br'<1’. C stum
H.cBs3aHa oOblYHO HabJsioZaeMasi BepTHKa/J bHAs THAPOXHMHYECKAs
30HA/bHOCTb apTe3HaHCKHUX BOJ 1O aHHOHAM. Uem MejaseHHee HH-
cXojsilllee IBHMKEHHe KaKoro-mu0o aHWUOHA, TeM MeHblle rIyOuHa,
HauuHas ¢ KOTOPOH OH NPAaKTHUECKH YKe TIOUTH HCUe3aeT U3 CO-
CTaBa apTe3HaHCKHX BOZ.

O6pasoBaHue 30HAJBLHOCTH ODYCJOBJIHBAET BO3HHKHOBEHHWE Ipa-
JMEHTOB KOHIIEHTpPalWH B PacTBOpax, UTO ‘HeH30eXKHD BejeT K BO3-
HHUKHOBEHHI0 AUPHY3UOHHBIX IOTOKOB 'BelllecTBA B HalpaBjJeHHH
BBIDABHHBAHUS KOHIeHTpaluu. [IpH HEKOTOPBIX YCAOBHUSX IHPDY-
3us MorJa Obl MOAaBJATh NPOLEcCH, BeAyllde K 00Pa30BaHUIO Bep-
THKaJBHON 30HagbHOCTH. OnHaKo nponecc Auddysun 3aTpyLHEH
BCTPEUHbIM NOTOKOM BOJ, ABHXKYIUMXcA BHM3. UeMm MelJieHHee HM-
cxondlllee ABUKEHHWe, TeM CHJIbHee nposiBasercs Audpdysusa. C apy-
rofi CTOpOHEI, G0JibIiHE CKOPOCTH ABHMKEHHS BOA HeGJIarONPHUSITHHI
JJs1 06pa3oBaHUs 30HAJBHOCTH, TaK KaK Npolecchl caMoauddysau
He ycrneBaloT NposBUThes. CYILECTBYIOT KaKHE-TO BEJHUYMHBI CKOPO-
CTe#l HUCXOISAILErO IBHKEHHS, SBJAAONINECS ONpeleseHHBIMH  AJsl
06pa3oBaHus 30HAJBHOCTH,

O61ee KOJHYECTBO KATHOHOB B HHUCXOAALIMX HOTONHHTENBHDBIX
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MOTOKAX 3KBUBAJIEHTHO AHWOHAM, TAK KaK IIOHSITHO, YTO IBHIKEHHUe
pPa3HBIX HOHOB IPOUCXONHUT IPH YCJOBHH COGJIOJEHHS 3JeKTPOHell-
TPaAbHOCTH pacTBopa B HenoM. OfHAKO AONOJHUTENbHBIE CKOPOCTH
HUCXOAAIIMX IOTOKOB y GOJBIIMHCTBA KATHOHOB pasfinyaiotTcs ro-
pPa3zo MeHbllle, yeM B ciaydae aHUOHOB. I1osToMy BepTHKaJbHAs MH-
I POXMMHUecKasi 30HaJbHOCTb, CBA3aHHAas C BJHUSHHEM pOCTa [ aBJe-
HHUS Ha mpolecchl camMonuddysuu, L0JAXKHA TPOSBAATECH 10 KATHO-
HAM MeHee OTYeT/NHBO. B ciyyae KaTHOHOB MOMKHO T'OBODUTH JHLIb
0 TeHAEHUHH paclpefesNeHus UX 110 BePTHKAJU.

Hanas paccMaTpuBaeMbIX HOINOJHHTE/NBHBIX CKODOCTEH HHUCXOHS-
Ilero ABI2KEHHS KATHOHOB B aPTe3WaHCKHX BOJAX aBTODbLI NpeiIo-
JOXKHTEJbHO HaMmeuawoT caeaywouuit psax: K >Ba*>Sr~>Na>
>Ca">Mg".

ITo muennio O. §1. Camoitnosa-n M. C. CokosoBa, npoluecch
camMogupdysuu pasBHBAIOTCA B MeJIeHHO ABHXKYIIHXCA apTre3HaH-
CKHX BOAAxX M, IPOTeKass B TeUeHHEe AJIHTENbHOIO TIe0JOrHYecKOro
BPEMeHH, CYIIECTBEHHO H3MEeHSIOT COCTaB TeX DacTBOPOB, KOTOPbIE
HOCTYNAIOT B apTe3vaHcKui 6acceliH.

HanokeHHass runoresa HMeeT CTODOHHHKOB CPEIM HEKOTODBIX
pccaenoBaresell moazemubix Bon. Tak, 3. B. Ilymkuna  (1964)
K YMCJY OCHOBHBIX (DaKTODPOB, ONpele/sioliuX H3MEHeHHe XHMHYe--
CKOT'O COCTaBa TOPOBBIX BOZ, OTHOCHT pasjHuHe B CKOPOCTH [BU-
JKEHHSl HOHOB CBePXy BHH3 IOA BJHsIHHEM SIBJEHMH TUApaTaldu H
camonudysun.  MenHo 3THMH (aKTOpaMH, IO YTBEPKAEHHIO
3. B. ITymikuno#, MOXKHO OGBACHUTL yBeJHYEHHe ¢ IJyOUHOH MHHe-
paji3alii [HOPOBHIX BOJ YETBEPTHUHBIX H BEpXHE-, CpeAHEeITHOLE-
HOBBIX oTyoxeHHH [Oxnoro Kacnusi. ABTOop npuxomur k BecbMa
OpPHUTHHAJIbLHOMY BBIBOJY, YTO B CHJAY HENPEPHIBHO HPOHCXOASAHIMX
B COCTaBe MOPOBBIX BOJ H3MeHEHHH BOCCTAHAB/JIMBATL NEPBHYHYIO
COJIEHOCTh BOJOEMOB IO TAaKOMY IOKa3arTenio, Kak COAepKaHHe

Cl
XJopa, U TaKuM TeOXHMHYECKHM IOoKasaTeJlidM, KaK OTHOIICHHS w—

Br ’
Cl Cl
S04 ’ HCO3 -+ COjy’

He fpeacrap/asieTcda BO3MOXHBIM.

7. CMEIUEHHE BOJ

CMelnenye BOJ B NPUPOJE — ONWH U3 Haubojee OBICTPO IpOTE-
KaWUHX NIPOLEeccoB, IpH KOTOPOM MOIYT OLHOBPEMEHHO 3aXBATHI-
BaTbcA -OueHE GOJbliiHe OGbeMBl B3aUMONEHCTBYIOIIUX BOX. IDTOT
npollecc HHOTAA HeBepHO 0003HAUAIOT TePMHHOM MeTaMmophHusaunus
BOj. Brmepsble pellleHne BONpPoCca O CMEIIEHUH NMOA3EMHEBIX BOJ OBLIO
goinoaneno A. H. Orunpsu (1925) npu usyuenuu NpHYHH 3arpsa-
umennsa Kucnosonckoro sapsaHa. MM ObLIO YCTAHOBJEHO M IOKa3aHO
METOAOM MaTeMaTH4YecKOro aHajif3a, 4TO Ipu CMELIEHHH ABYX pas-
JIMYHBIX BOJ — NMPECHOH ¥ MHHEpabHOH — NOJYYAGTCS CEPHSA IIPO-
MEXKYTOYHBIX BOJ, II0 COCTABY MOAYHHSIOLIASCSH YDABHEHHUIO . Npsi-

MOH BHIA
yv=uax+ b,
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TIe Y U X—COnep:KaHHE MIBYX KaKux-jiubO COCTaBHBIX yacTel
B IAaHHOM oObeMe BOALI; @ U b -— IOCTOSIHHBIE TapaMerphl, obliue
JJst TaHHOH Taphl -COCTaBHBIX yacTed u A/ BCell TPYINb BOJ, IO-
JydaeMo#l IpH CMeIIeHHH JIBYX OCHOBHEIX BOZ.

OmnblTel IO HCCAENOBAHHUIO IIpPOLEcCa CMeUIeHUs, NMOCTaBJEHHbIE
JI. C. Banamoseim (1961), mokasanu, uro sBeieog A. ‘H. Oruiawssu

CTPOrOM IOAUMHEHHH CMeLIeHHs BOJ ypaBHEHHIO NIpsSIMOH crpa-
BeIJIUB JIHUIIb B OTPAaHHUEHHBIX TNpelenax Naxe JJs caydaes, KOria
OJIHUM W3 KOMIOHEHTOB CMELIeHHs SIBJAseTes CcaaGoMuHepaausoBail-
Hasi Bojxa. BeposTHOH nNpHYHHOH OTKAOHEHHS 9TOrO Ipouecca OT
NPAMOJHHENHOrO 3aK0HA SBJIAETCA CAJKa COJH M3 CMEUIHBAOUIMXCS
pactBopoB. B mpouecce cMelleHHs NPHUPOIHBIX BOJ KOMIOHEHThI
onHolt Bomel (p)) 'BsaHMo;LeﬁCTByIOT C TagKOBBIMH JPYrOH BOBI
(p2). B pesysbrare o0pasyercs BOJAa WHOTO COCTaBa (P3) H MOXKeET
BHIIACTH TBepPAbIH ocalok - (78). IlogoGHoe BzamMomelicTBHE
M. T. Bansmgo (1952) msobpaxaer Tak: ’

Dt p = ps+Ts.
\

Xapakrep B3auMOIeHCTBUS OUpejeNsieTcss MUHepajsusanuei u
XUMHUYECKHUM COCTABOM cMeLIMBaoIuxcs Box. MHTeHcuBHOe BHINa-
JleHHE '0CaJKOB NIPOUCXOJNHUT NIPH CMEIIEHUH BOM, COLEpPKALLHX COJNHU-
AHTArOHHCTHI, HallpUMep: NaHC03 u CaCly; NasSO, u CaCl.. B pe-
3yJbTaTe peakuil

1) CaCl, + 2NaHCO, — 2NaCl 4 CaCO; + H,0 -+ CO,,
~A _

2) CaCl, + Na,S0, -+ 2H,0 — 2NaCl + CaSO, - 2H,0
¥

¢opmupyercsa HoBas BoJa, He IOXOXKasl Ha HCXOJAHble BOAbL. Teue-
HHEM JaHHBIX peakIHH MOXHO OODBACHHTL HPOHCXOXK/IEHHe 30HBI
XJIOPH/IHBIX ~HATPHEBBIX BOJ, IIPOCTIEKHBAEMONl B HEKOTOPLIX
apresnaHckux Gaccefinax. ComepixaHuHe XJOPHIOB HAaTPHUSl B BOJAAX,
c(pOPMHPOBABILINXCS TAKUM NYTEM, HHOT[A COCTABJSIET, O NAHHBIM
E. A. Bapc (1958), 999% »xs.

CwMellenre BOJ cOMPOBOXKIAETCsI BhiIaleHHEM KapOOHaTOB KaJb-
LHsi, Margus, ¥ejesa, runca, kpemueseMa. C aTHM sIBJ€HHEM HHOTAA
CBfI3aHa BTOPUYHAS U3BECTKOBHCTOCTH M 3arWIICOBAHHOCThL T€OJIOTH-
YeCKOTO paspesa. :

Corqnacuo WM. §1. HanreneeBy (1963), ecceHTyKckue COJSTHO-lie-
JIOuHBEe BOAB O0pPasoBajuCh B Pe3y/bTaTe CMEIEHHS YIVIEKHCIBIX
rUAPOKapOOHATHO-XJIOPUIHBIX HATPHUEBEIX BOJ W3 BajaHKHUHA, 0es-
YIJIEKHCBIX XJIOPUAHBIX HaTPHEBEIX COJIEHBIX BOJ M3 BEPXHETO MeJsa
¢ Geayrsekucjoll ruAPoxapbBOHATHO-XJOPHAHOH HaTpHEBOH - BOMOH
U3 aJab0-anTa NP YYACTHH IPOLECCOB KATHOHHOrO OOMEHa u Je-
cynapdarusamuu. B. H. Cypros (1959), cmemuBasg 3TH BOABI B Ja-
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6OpaTOpPHH, NOJYYHI HCKYCCTBEHHYIO BOXY, CXOAHYIO IO COCTaBY
C COJAHO-LIEJOYHBIMU BojaMu THna Eccentykos. CMemieHue Ipo-
M3BOAMJIOCH B CAEAYIOIUX MPONOPIHAX: BajJaHXKHUHCKAS YIJeKHcaasn
Boga 59Y%, anb6-anTckas npecHad Boma 259% H BepxHeMe/oBad
coJsieHas Bojga 16%.

8. KATUOHHBIH OBMEH

KaTtnonHbiH O6MeH IpPH COOTBETCTBYIOINHMX YCJAORUAX MOXKeT
OBITH BeAYIIUM (aKTOpOM MeTaMOP(pH3alUMH NPUPOIHBIX BOX. IDKc-
MepUMEeHTaNLHO 3TOT IIPOIlECC U3YUaJICs MHOTHMH HCCIeI0BaTeNsIMH,
HO HajJiexallleH YBSI3KH  HHTepIpeTalui aabopaTOPHBIX 3KCIepH-
MEHTOB. C TIEOJOTHUECKMMH W THIDPOTEOJOTHUECKUMY NaHHBIMH IO
cux mop Her. Uacro KaTHOHHOMY OOMeHY IPHIAeTCSl NpeyBeJHUeH-
HOe 3HayeHue, NPU 3TOM ONYCKaeTcsd W3 BHAa 00paTUMOCTh aAcopb-
LHOHHBIX TPOLECCOB U 3aBUCHMOCTb MX OT XapaKTepa OKpyzKalolllel
Cpessl. ;

bosee obcrogrenbHo afpcopOLUHOHHBE ABJAEHHSA H3YYeHHI B I10Y-
Bax. B passutum yuenus o6 0OMEHHO-NOIVIOTHTENbHOHN CHOCOOHOCTH
oys BaxkHelllee 3Hauenue umenn padorsl K. K. Tempoiina (1955).
Hsayyenne oO6MeHHBIX peaKIuil [0Ka3ajio, 4TO INOIJIOIIeHHe KaTHO-
HOB, NPH OJMHAKOBBIX MPOUYHX YCJOBUAX, 3aBHUCAT OT HUX BAJEHT-
HOCTH, T.€. YeM Bbillle BaJEHTHOCTh KATHOHOB, TEM CHJbHEE OHH
norJoutantcd. B npeaenax onHON BaJEHTHOCTH IIOTJIOLIEHHE pacTeT

. ¢ pocrom aroMuoro mseca. Ocofyi posb B peakIUsIX KaTHOHHOI'O

’

ofMeHa Urpaet UOH BOAOPOAA, UTO CBA3AHO € €ro crnenuduueckuMu
XHMHYECKHMH M KPUCTaJI0-XUMUIECKUMH CBOMCTBAMH. '

Peaxiusa cpelbl 0xasblBaeT BJAHSHHE Ha BEJHUNHY HOTJIOMIEHHA
KaTHOHOB. BonoponHEle HOHBI KOHKYDPHPYIOT € [PYTUMH HOHaMH,
TMPUCYTCTBYIOIIMMK B pacrBope, W -ueM Oosbme H', Tem cuibHee
OHH NPENsITCTBYIOT BXOXKIEHUIO ADYrUX KaTHOHOB B KOJJOHIHBIK
kommiekc. OOMeHHasi CIOCOOHOCTb TOYBBI IIOBBILIAETCS [IPH yBe-
aunuennn pH pacrBopa, ¢ KOTOPHIM NOYBA HAXONMTCS B PABHOBECHU.

CrgopocTs 0OMeHHEIX peakuyii, kak noxasanu onblThi K. K. Te-
Ipofina, oueHbs Benuka. HoBefilupme HccimenoBaHus B 3TON o6JgacTi
JOKa3bBAIOT, 4T0 OOMEeHHBIe PeakiiNyu HHOTAA JOXOAAT A0 PaBHOBE-
CHUsl uepe3 IIPOMEXYTOK BpeMeHH, HcyuciasieMblfl nHamu. BechMa
fonblloe 3HAueHHe - AT CKODOCTH peaKUHil HMeeT COOTHOIIEHHE
pacrBopa U TBepAoH ¢asel mouBEl. [Ipy HH3KON BJIAXKHOCTH MOYBH
peakuus mporekaer He Tak OBICTPO, KaK B CycleH3uu. B ecrecrsen-
HBIX . YCJAOBHSIX HA CKOPOCTH NAaHHOH peakuun OyIeT CKasbiBaThCs
MefJeHHass Ju(GY3usa HOHOB, KOTOPasi B CBOIO Ouepejh 3aBUCUT OT
psiza NpPUYHH, B TOM YICJE U OT TeMIepaTyphL.

ITo K. K. Texpofiny (1955), B mouBax, NOMUMO OGMEHHOTO IIO-
rJIONIeHHs KaTHOHOB, Habmmofaercs Takxe HeoOMeHHOe, IpH KOTO-
POM NOTJIOLUIeHHBlE KAaTHOHBEI 3aKpenasiiorcss B mouBe. Heo6GmenHoro
Kajiusi W MarHdsl B .IO0YBAaX Bcerja OoJibllle, UeM Kajbllds, B TO
BpeMsl Kak B cocTaBe OOMEHHLIX KaTHOHOB pe3Ko mnpeoGJanaer

183



Kanapuuii. [Ipu u3yueHHH sBJeHMH HEOGMEHHOTO IIOTJIOIIEHHS -KaTH-
OHOB ocofoe BHHMaHHe HCCaefoBaTeNell IPHBJEKAT BOTPOC O IEpe-
X0l e KaTHOHOB U3 0OMEHHOI'0 COCTOSIHHS B HeoOMeHHOe.

Cornacuo rumotese, BbickasanHo#i H. M. TopGynoswim (1948),
$urcauus B HeoOMeHHOH (opMme CBfisaHa CO CTAPEHHEM u YacTH4-
HOA KpHCTaJJu3anueil rejefl MOYBEHHBIX KOJJOHWIOB, YCKOPSEMBIX
BLICYIIMBaHHEM INOuBbL. Kpucramaiusauus rejsed BJjeder 3a coboi
TaK)Ke yMeHblleHHEe JecopOIHH KaTHOHOB IPH B3aHMOJEHCTBHH
TIOYBHI C pacTBOPaAMH.

Ancop6unoHabie MPOIECCH B I0YBAX M3yuaJuchk riaBHBIM 06pa-
30M C TOYKH 3DEHHS BJUAHHS HX Ha (PU3UKO-XHMHUYECKHEe CBOH-
c¢TBa 1NouB. FaMeHeHHs »Ke, TIpOMCXONsIlHE B TOYBEHHBIX BOAAX,
HHTEPECOBAJIH [TOYBOBEJOB B MEHbIIEH CTENeHH U OCTaBa/UCh, KaK
TIpaBHJIO, BHE I[OJIsi UX 3peHHs. B TakoMm e HanpaBlieHHH HCCJIe-
JOBaJHUCh 0OOMEeHHBIe SIBJEHHS U B 006/1acTH TPYHTOBELEHHUS.

IMpunnunet yyenuss K. K. Texpo#ima npHMeHHMBl M X TOPHBIM
noponaM. B mocneaHux HeoOXOAMMO pasanuaTh [BE KaTeropHu Ka-
THOHOB: OJHHU JIETKO IePeXoNdT B PacTBOP H CNOCOOHBl y4yacTBOBAaTh
B peakuusx (o6GMeHHBIE KATHOHBLI), a APYTHE MPOYHO 3aKpeIJeHb!
B KPUCTAJJIHUECKHX PEINETKAX MHHEPAJOB M MOTYT JHIIL ¢ TPYLOM
NepeXofiuTh B PACTBOP B pe3yJbTaTe paspylleHWs peMeToK IpH
BHIBETPUBaHUM (HeOOMeHHBle KaTHOHH). Bunsnue Katuounsoro 00-
MeHa Ha C€OCTaB NPUPOAHLIX BOJ 3IKCHEPHMEHTAJbHO H3yYaaoch
C. A. llykapeeim (1930), M. I'. Bansimxko (1952), A. H. Bynee-
BeiM (1953), H. B. Tareeso#i (1955), A. M. CununeiM-BexyypuHbiM
(1956), K. TI'. Jlasapespim (1958) u mpyrumu, 3Hauenue ancop6-
IHOHHBIX TNIpoLeccoB B (OPMHPOBaHUM TIPYHTOBBIX BOJ MacCHBOB
opollleHusl NOAPOOHO ocBelleHo B Tpynax B. A. Kosjpa (1946) u
B paGore I1. A. JlerynoBa (1958).

Ha ocrHoBanuu npoH3BeeHHEIX MHOTOUUCJAEHHBIX 5KCIEePHMEHTOB
PHUCYIOTCS peakIlMd, KOTOPBIMH MOKHO OOBACHHTL MexaHHsM obpa-
30BaHUSl TEX WJH HMHBIX THIOB BOX. 3aBHCHMOCTh MEXAY KOHLEH-
Tpanuell cojefl B pacTBOPe U BeJHYHHOH NOIVIOIEHHS KaTHOHOB
HEKOTOpble aBTOPH BhIpa)kalor ypaBHeHusAMH. OneHka 3THX ypas-
nenu#i panma H. W. I'opbynoBeim (1948), xoropblii oTMeuaer, 4TO
HU OAHO M3 ypaBHEHHH He jJaerT IOJHOIO COBHAJEHHS ¢ JIKCIEpH-
MEHTaJbHBIMH JaHHBIMH, TeM He MeHee, HO MHEHHUIO YIOMSHYTOrO
aBTOpa, ¢ MOMOLLLIO GOPMYJ YAAeTCs yCTAHABANWBATL HalpaBJeHHe
TeyeHUsT OOMEHHBIX peaKIUHd M XapaKTepH3oBaTh HX C KOJHYECTBEH-
HOH CTOPOHBl B AOCTATOUHO IMMPOKOM [HATIA30HE KOHIEHTpPaIHH,

H. H. Tl'opGydoB ocTaHaBiHBaeTcsi Ha CJAEAYIOlleM YpaBHEHHH
obMeHnHoO# ancopbiuu:

xNa 7 " CNa ’

rie X — KOJHYeCTBO afcopOupoBaHHOTO MOPoAOH KaTuoHa, C — KOH-
LHEeHTPallusi ero B pacTBope, kK — MOCTOSIHHAS, 3aBHCsIlasi OT HPH-
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pomsl yuactByiomux Bellects. M3 ypaBHenus BHAHO, yTO OOMeHHas
COCOGHOCTE BO3PACTAET C NOBHIIIEHHEM KOHLEHTPALHH KaTHQHOB
B pasaoBecHoM pactBope. H. M. [op6yHOB BEpakaeT COMHeHHE B IIPU-
MEHUMOCTH 32KOHa HEeHCTBYIOIIMX MacC K OOMEHHBIM peakLUsM.

Manoxennple IpefcTaBieHHss o nporeccax o6MeHa B NOUYBax,
a CJef0BaTENbHO M ‘B IOPOJAX, HE BCEMH CUHTAIOTCS LEJHKOM Ifa-
puibHEIMH. [, JI. CTagHukoB B CBOefi MOHOTpa(HH O TIHHHCTHIX
HOpOAAX BHICKA3aJ PE3KO OTPHUIATENLHOEe OTHOLIEHHE CJeAYIONIHMH
ciosamu: «Bce mosoxeHHsi ¥ BBIBOAKI NMouBoBefoB (Bareaep, Ten-
poitu) u xumukos ([laynu) o peaxuusx o6MeHa B IVIMHaX U IOYBax
HEeBEpHbI, BCE YUEHHE O NOCLJOUIEHHUH KOJJOUAAMH (TeIsiMU) PACTBO-
peHHBIX BellecTB, cBefeHHoe PPONHINHUXOM K IIOBEPXHOCTHBIM M
KalUWJISiDHBIM SIBJIGHHSIM, B OCHOBE CBO€H HE COCTOSITEJNBHO W IOJ-
JIEXKUT KOpeHHOMY nepecmorpy» (1957, crp. 371).

ITo T'. JI. CranauKoBy, IIPH peakluaX TJIMHUCTHIX TOPOJ ¢ PacTBo-
pamu coneét (BaCly uau CaCly) mpoucxomur mHorJolleHue OZHOTO
KaTHOHA M BblAejeHHe APYroro, HO 3TOT NPOIECC HE MpPelCTaBJfeT
coboil peakuun oOMeHa B OOBIYHOM ee INOHMMAaHMM XUMHKaAMH.
3}1er HUMEIOT MECTO JABa HE3aBHCHMbBIX IIponecca — nOoIvVIOUWleHHE
ONHOI'0 KATHOHAa M3 pacTBOpa W BLIIe/eHHe JIPYroro B pPacTBoOp.
Ecnu 6p1 B 3TOM clydyae NPOUCXOAHA OOMEH KaTHOHAMH, TO, KaK
nulleT HUTHPYeMBIH aBTop, Habuojanacb Obl - 3KBHBAJEHTHOCTb
MeXIY KOJIHYECTBOM IIOIVIOIIEHHOrO M BBIIEIEHHOTO KATHOHA, YEero
Ha CaMOM JeJie Her.

- Hapno cxasars, yro I'. JI. CragaukoB pacnosarasa OueHb OTpaHU-
YeHHBIMM BO3MOXKHOCTSMH [/ TPOBEAEHHS] CBOHX OIBITOB; 3KCIIe-
puMeHTaJbHasA 6a3a ero kpalHe CKyAHA, BCJAEACTBHE UEro IOJYJeH-
Hble MM BBIBOJBI IIPEJCTABJSIOTCS Majo 00OCHOBAHHBIMU. Tparrys
mpoueccsl B rauHUCTHIX mopopax, 1. JI. CTanHHKOB NpusHaeT CIo-
COOHOCTh HEKOTOPBHIX BHIOB OCAJOUHBIX MOPOJ BCTYIATh B peaKIHH
ofMeHa «NMEPMYTUTOBOro Xapakrepa» ¢ BOJHBIMM pacteopamu. Pac-
XOXKAEHHUA, [I0 CYHIECTBY, CBOASTCH K OTPHIAHHUIO 3KBHBAJEHTHOCTH
HOTJIOILEHHBIX ¥ OT/IAHHBEIX B PAcTBOD KaTHOHOB. ONHAKO MOC/Ie[HHe
HccenoBaHusl ‘B 9ToH ofsaactu noireepxuaior teoputo K. K. Ten-
pofina. Tak, mo K. I'. Jlazapery (1958), npaBuio 5KBUBa/IEHTHOCTH
o6MeHa KaTHOHOB cO6JI0faeTcs Kak Npu OJIH3KOH K HeHATpadbHOH
(pH=6,0+6,3), Tax u npu sBHo kucaoi (pH=3,0+3,7) cpene.

Becbma cephesHEle pasHOrJIacHs BHIABJSIOTCS NMPU TPaKTOBKE
POJIM paccMaTpUBaeMBIX IIPOLEcCOB B (HOPMUPOBAHKHU XUMUYECKOTO
COCTaBa MOA3eMHBIX BoJ. DosbimuHCTBO aBTOpOB, 0COGeHHO B 00-
JlacTH He()TAHOH THAPOTEeOJIOTHH, CKJIOHHO paccMaTPHUBAThL KATHOH-
HBEIlI OOMeH KaK OCHOBHOH (akKTop MeTaMOphH3alyu IOA3eMHBIX
BOJ, JeHcTBYIOWUMH B pasHOoOpas3HOll NpHpPOAHOI o6GCTAaHOBKE, HO
oco6eHHO BoJsblIoe 3HaUeHHe MPUOOPETAO U B rIYOUHHBIX 3aCTOH-
HBIX YCJOBHSIX, I'le OOMEHHBEIe IIPOIECCH MPOTEKAT HaHBoJee
IOJIHO, UTO B KOHEUHOM CueTe MPUBOJUT K KOPEHHOH MeTaMop(du-
3alHH BOJ.
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A. H. Bynees (1953), npusnaBas riyGokyl posb oGMeEHHO-aj-

€cOpOUMOHHBIX TIPOLECCOB, MOJUEPKUBAET BaXKHOE 3HAYEHHE YCJIOBHH

UX TedeHHs. B pesysabraTe KaTHOHHOrO 06MeEHa, MO ABTOPY, CYIECT-

" BeHHBIe HM3MeHEHHS COBepIlaloTCs B MOPCKHX. BOAAX NPH B3aHMO-

JeACTBHH MX ¢ MATEPHKOBBHIMM [VIMHAMY M B KOHTHHEHTAJNBHBIX BO-
IaxX NpH B3aUMOLEHCTBHM C MOPCKHMH OCaiKaMH.

Teopernueckn ancopbUROHHO-OOMEHHBIE SBJCHHST MEXILY TBep-
JoU ¥ XKUJAKOH (a3aMM MOTYT BO3HHKATH IIPH HAJUYUH JIOBEPXHOCTH
UX conpukocHoBeHus, CJel0BaTeNbHO, HE TOJBKO B PHIXJBIX NOPH-
. CTBIX NOpOjax, HO M B CKaJbHBIX IJIOTHHIX TOpoxax OYyIeTr HMeThb
Mecto OOMEH KaTHOHAMH. ¢ KOHTAKTHPyIOIIHMH Bojamu. Ho B no-
crenHeM ciayuae oOMeH HHKaK He (QUKCUPyeTCcss B cOCTaBe BOAH,
ITOCKOJIbKY pasMep ero CoBeplIeHHO HHYTOXKeH. Kak mokasajy Kc-
TIepUMeHTAaJbHBle MCCIEeOBAHHs, KATHOHHBIH OOMeH B KauecrBe
$akrropa GopMUPOBAHHA XMMHUYECKOTO COCTaBAa BOA SIBCTBEHHO BHI-
CTyIlaeT B TOHKOMIHUCIEPCHBIX INOPOAAX, W YeM TOHbIIE MaTepuas,
TeM cHMJIbHee MOXKeT UpOABJAATbCS JeficTBue 3TOoro (paxropa. Cyle-
CTBeHHass MeTaMop(®u3aLUsi cOCTaBa BOJA 33 CUET KATHOHHOTO
of6MeHa TPOHCXOLHT B TJIHHAX, WJAX, TJIHHUCTOH KOpe BHIBe-
TPUBaHHUA.

Onzako, mo pauubim ©. JI. OBuapengo (1961, crp. 128), name-
HeHMe eMKOCTH KaTHOHHOro ofMeHa ¢ H3MeHeHHeM pasMepoB
YACTHL NPHCYLIE TeM AWCHEPCHHIM MHHEpaJaM, Y KOTOPHX yMeHb-
1eHHe Pa3MepoOB WYACTHII CONPOBOXKIAeTcs paspylueHHeM cBsizell
(kaonuHut). B MuHepasax, y KOTODHIX 3aMellleHHe OGYCJOBJIU-
Baercs 3aMeHOH B pellleTKe (MOHTMOPHJIJIOHUTHI), BJHSIHHE pasMe-
POB UACTHALl He CKAa3BIBAeTCS Ha CyMMapHOH eMmkocTd oOMeHa.

O6menHble KaTHOHBl B HOPOAAX HMEIOT Pa3/IMYHOE NMPOUCXOMKJE-
uue. OHH NOSIBASIOTCS NMPH BHIBETPHBAHUH TOPHEIX TIOPOJ, B PE3Yab-
TaTe Mepexoja KaTHOHOB U3 HEOOMEHHOTO COCTOSIHHA B OOMeEHHOE;
IyTeM IOrJIONIEHUS KAaTHOHOB TEPPHIeHHBIM MAaTepHaNOM H3 BOJ,
fGaccefiHOB, B KOTOPBLIX 3TOT MaTepuaj oOTJarajncsd; 3a CUET IOIJO-
ieHus] KaTHOHOB K3 TMON3eMHBIX BOJ, NPOCAYHBAIOIIUXCS uepe3
TOJILY HOPOX. B mnociensux ABYX cayyasix IPOHCXOAUT OOMeHHAs
peakuys u uacTh OOMEHHBIX KaTHOHOB, COIEpXKaBUIMXCS paHee
B HOPOJE, IEPEXOAUT B MPpUPOLHbIe BoAbl. CJeIoBaTeNbHO, AN CYXK-
JIeHHs1 O XapakTepe TOLJIOLIEHHOTO KOMIJeKca TOpOJ, HYXKHO 3HATh
HOCJeMHUE 3TAlBl UCTOPUHA UX POPMUPOBAHHU.

B u3BepiKeHHBIX MOPOAAX MOTVIOUIEHHBIH KOMIJieKC Kak TaKOBOH
OTCYTCTBYET, HO B IPOAYKTAX HX BBIBETPHUBAHHs 06GMeHHbBle KaTHOHHI
MOT'YT COZepKaThCd B JOCTATOYHOM KOJIHYECTBe. XapaKTep UX B Ilep-
BYIO ouepelb OyAeT ONpPeNensiThCs COCTaBOM IPHCYTCTBYHIOIIUX B Ma-
TEPHHCKON MOpOje IarHok/aa3oB. CocTaB INoCAegHHX MeHaeTcd
B JOBOJIbHO WIHPOKHX Npejenax B 3aBHCHMOCTH OT TpeoOaalaHus
B HUX adb0UTOBOH WJIH aHOPTHTOBOH MOJieKYJBl. B ciyuae npeoGia-
JaHus aJb0UTOBOI MOJEKYJibl IJIATHOKJA3 SIBJSETCS] IPEeHUMYLLecT-
BEHHO HATPOBLIM COELMHEHVWEM W B HPOAYKTAX Pa3pyLIeHHs TAKOro
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IJaTHOKJIAa3a COmepXKutrcad obMeHHwii Hatpuil. llpm HOBBIIEHHOM
coliepKaHHU AHOPTATOBOH MOJIEKYJbl IJIaTHOKJIa3 MpelcTaBiseT
cobo¥ KaapuueBoe oOpasoBaHue. IIpogyKTEI ero BbIBETPUBAHHUA
COJIepIKaT IVIaBHBIM 00Pa30M OOMEHHBIH KaJsibIUH.

Ilo amajoruu MOXKHO TIOJIaraTh, YTO KOPa BHIBETPUBAHHUST OCHOB-
HBIX W YJbTPAOCHOBHBIX INOPOJ COJNEPKUT B OCHOBHOM OOMEHHBIE:
HOHBl MarHusi. Kpome Ttoro, cocraB HOTJIOUIEHHOTO KOMILJEKca IIpo-
IYKTOB BBIBETPHBAHMSA H3BEDPIKEHHBIX IIOPOA B CHALHON CTeneHu 3a-
BHCUT OT (HU3HUKO-TeorpaduuecKux YCJOBHH M CTaiuU BHIBETPHBA-
HUSA TOPOABL

Ecnu ocagounast mopona orjarajach B BOILHOH cpefie, TO pellalo-
Ilee 3HaueHue B (POPMUPOBAHMH IIOIVIOIIEHHOTO KOMILIEKCA HMeEEeT
KaTHOHHBIH cocraB Boja OaccefiHa ceaumeHrtauuu. Ocamoussie IO-
POJbl NPECHOBONHBIX 0AacCeHHOB uallle BCEro COAepP:KaT OOMEHHBIHR
KaJibIlHH, 0CajKy e MOPCKHX 6accefHOB, Kak noJaramnTt, — oOMeH-
ublil Hatpu#l. B pabore A. JI. Apxanrenbckoro u J. C. 3anMaH30H
(1930—1931) 65BL10 BriepBble NOKA3aHO, UTO B AJUTIOBHA/BLHBIX IJIH-
HaX MOIJIOLIEHHBIA KaJblMil 3aHUMaer nepBoe mecto (19,96 mr-3ks.
Ha 100 r mnopoawl), wmarHuii —BTOpoe (4,93 Mr-sks.), HaTpuit
(Na'+K') — tperbe (1,38 mr-sxB.). [Ipu o6paboTke aJIHOBHAIBHBIX
riaupH Mopckoft Bomoit (YUeprnoe Mmope) cojepkaHHe HOTJIOLIEHHOTO™
HaTpUsl BO3pacraer A0 15,9 Mr-3kB., a NOIJIOLLEHHOr0 KaJblHsg Ia-
naer no 6,0 Mr-sks., B TO e BpeMs COAepyKaHHe IOTVIOUIEHHOr®
MarHusl IpakTHYecKu octaercs 6e3 M3MeHeHUs.

PasnuualoT KOHTHHEHTAJAbHLIE H MOPCKOH 06JHK cocraBa TTOrI0-
leHHbIX OocHOBaHuMH. IlepBEI xapaKTepusyerca pe3kHUM IpeobJaja-
HHEM [OrJIOIEHHOTO KaJbllig Haj TNOIVIOIIeHHBIM HATPHEM, BTO-
po#i, Hao60pPOT, MOTJIOLIEHHOTO HATPHUSA HaJ IOTVIOILEHHBIM KalbllHeM.
Takoe pasnesnenne, ¢ Hallledl TOUKY 3PEHHs], ABJSETCH YCJIOBHBIM.
Mopckie ocafky, CBSI3aHHBlEe ¢ TaJe030HCKUMH MODSIMH, MOTYT CO-
nepxaTh OOMEHHOTO KaJjbliug OoJblle, ueM HaTpHs, Tak Kak, Mo
HameMmy y6exIeHnio, B Najeo30oe CyLeCTBOBaAN MOPS ¢ XJOPUAHOK
KaJbIHeBO-HATPUEBOU BOLOH.

ToJsibKO UTO OTMEYeHHas NmpsAMasi 3aBHCHMOCTh XapaKrepa MOrJo-
LIEHHOTO KOMIJEKCa IIOPOAB OT MaTePHHCKOro cyberparta M yeao-
BHI epBOHAYAJBHOrO 0Opa30BaHMA oOcafika He BCerga MOXKET COo-
XPaHATHCS; OHA YacTO HAapyllaeTcss MUTPUPYIOIIMMH B TOJIE HOPOJ,
pomamu. sl cyXpeHHs O HPOHCXONAIINX H3MEHEHMSIX MOTJIOLLeH-
HOTO KOMIIJIEKCA HYXKHO IPHHMMAaTb BO BHHMaHHe KaTHOHHBIH COCTaB
TeX BOJ, BO B3aUMOJEHCTBHE ¢ KOTOPBIMH BCTYNHJIA JaHHas IOPOJa.
Ho sacryn/ieHHsl paBHOBecHs IIPe0ofpasyloTCl KaK IOTJIOILEHHbIH
KOMILJIEKC IIOPOJBI, TAK i caMa BOJA.

B npupopHEIX BOJAX COBEPINAETCS TJAaBHEIM 006pa3oM KaTHOH-
HbBIH, a He aHHOHHLIH ob6MeH. OOBLACHIETCS 3TO TeM, YTO KOJJIOUIHBIH
cocraB 1MoOpoj, U mous o6pasyercss npenmyuiectsesHo us SiOg, AlOj
U JPYTHX OTPHLATEJNBHO 3aPSIKEHHHX YaCTHI, [OITOMY -OHH [O-
TJIOLIAIOT TOJIOKUTENBHO 3aDsXEHHble HOHH (kaTuoHH). Kpome
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aJicOPOLMN KATHOHOB, B HEKOTOPHIX CIyYasix MOMKeT NPOUCXONHTH H
apcopOuusi aHMOHOB (HanpuMep, JaTepuTHuiMH Housamu). Opmaxo
3TOT MpPONECC, HMEOUINH, No-BHAUMOMY, OTPaHHYEHHOE paclpocTpa-
HeHHe, OUeHb MaJo H3yueH.

ITonblTaeMca onpeneNdTbh NPUMEPHYIO POJIb KATHOHHOrO o0MeHa
B (DOPMUPOBaHHA XHMHYECKOTO COCTABa MOA3eMHEIX BoA. OueBuJHO,
B 3aBHCHMOCTM OT IVIYOMHBI 3ajieraHusi BOJAOHOCHOTO TOPH30HTA
KaTHOHHBIH 06MeH OVAeT BHPaxKaThCAd II0-PA3HOMY, IOCKOJBKY
C yBeJHYeHMeM IiyOMHBEI H3MeHsdeTcs (DU3HUecKOe COCTOSIHME BOMO-
BMeINAIOUIUX NOPOJ M THI BOJHOTO pexuMa. B Bepruxanvuom pas-
pese 3eMHOH KOPBI NpPHHATO BBIAENSTH TPH THAPOJAUHAMUUECKHE
30HBI: BEPXHIOI — HHTEHCHBHOTO BOXOOOMEHA, CPEIHIOI0 — 3aMeJIcH-
HOro Bofoo0OMeHa Y HUKHIOI — BeChbMa 3aMe/lJIeHHOro BojoobMeHna
WU 3acTOMHBIX BojA. Haubosee THIHUYHBI BEPXHSAS U HUMKHSA 30HBHI,

B BepxHe#l 30He BOJA ABHIKETCS € OTHOCHTEIbHO GOJBUIAMH CKO-
POCTAMH, NIPEUMYLIECTBEHHO B PBIXJOH-cpelie, 60raToil KOJNOUTAMH.
VHreHCHBHLII BONOOOMEH YCKODSeT KATHOHHBIH OOMEH, NOPOJIbI
B3aWMOJEHACTBYIOT ¢ NOCTYNAIOIIUMH HOBBIMM MaccaMud Bod. B mo-
JNOGHBIX YCJOBHSX OLICTPO HACTYIaeT DaBHOBECHe, BJHSHHE KATHOH-
HOro oOMeHa Ha €OCTAB BOJbl CKA3LIBAETCS B MEHbIIEH CTEIIeHH,
geM npu caabom BomgoobmeHe. bBosee 6naronpusithble yc/a0BHS CO-
3/a10TCS B IVIMHUCTBIX OTJIOKEHHAX, I'lle ABUIKEeHUe HACTOJNBKO 3a-
MenssieTcst, YT0 OOMEHHBIH IpOIEecc ¢ OJHOM M TOH Ke BOJAOH ycIe-
BaeT 3aBEPIIUTLCH HOJHOCTBIO. MeTaMopdH3anusi BOLbl B pPe3yiib-
TaTe KaTHOHHOro ofMeHa OOBIYHO HOCHT HampaB/CHHBIH XapakTep.
OcofeHHO APKO 3Ta HAaPaBJIEHHOCTh BbIPAXKAeTCsl NPH TOCTENeHHOM

- 3aCOJIEHHM HMJIH PaccoJieHHH "BOLOHOCHOTO T'OPH30HTA.

B. A. Cynunbim (1948) ornenpHble 97amnbl MeTaMOP(U3anUM NOA-
3EMHEBIX ‘BOJ{ IIOJIOXKEHEl B OCHOBY BBIIEJIEHHS] TAK HA3bIBAeMEIX Ie-
HetHueckux TUnoB. CornacHo eMy, B HPOHECCE PACCOJIEHUST B3aHMO-
mepexoN OJHOTO THIIA B JPYyrodl coBepliaercs B - CAeAYIOlieH
IOCNIEe0BATENBHOCTH: - XJ0p-Kajabuuesbll (I116) — xs0p-MaraueBsfl
(I1I1a) —cyanbarno-narpueBnlli  (I1) —rappoxapboraTHO-HATPHE-
Bolft (I). Ilpu 3acosienun cMeHa ruZpPOXMMUYECKHX THIOB OCYHIECT-
BJISETCH B TPOTHUBONONOXKHOM HampaBJeHMM: T'HAPOKapOOHaTHO-
HatpueBbll (l) — cyandarno-marpueBniét (II) — xJg0p-MaraueBb#
(II1a) — xaop-kanwnuesniit (1116). [Ipeo6pasoBaHue Xj0Op-Marsue-
BOI'O THIIa B XJOpP-KaJablUeBbl# coBepmiaercd, mo B. A. Cynauny,
B I1y6OKONOTPYKEHHBIX YacTAX THAPOTEOJOTHYECKHUX CTPYKTYD.

M. T'. Bansuiko (1939, 1952) mpenJioxkena Takasli reHeTHYecKast
cXeMa, KOTOPOH OH NpHJ4eT YHUBEPCAJbHOe 3HaUeHNe: KapOoHATHLIA
TUN _ ¢yAb¢aTHBIH TUI ~ XJAOPUIHBIA THIL

Cxema M. I'. Banamko negnxoM HOBTOPSIET T€HETHUECKHE PSbI
B. A. Cynuna. OHa Take II0KasbIBaeT HalpaBjaeHHe MeTaMOpQu-
3alMK BOABI IPH 3aCOJEHUH U PacCOJIEHUH, '

B npupope BiHsHHe KATHOHHOrO o6MeHa HeHTDaJ/HM3yeTcsl OJHO-
BPEMEHHO AeHACTBYIOIIMMHU ApyruMu (axropamu. MsyueHue cocrana
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BOJ PAa3JHYHBIX KOMIJIEKCOB HOPOJ MO3BOJSET 3aKNIOYHUTh, UTO
B 30HE aKTHBHOTO BOJ0OOMeHa, 0COGEHHO Ha KOPOTKMX MyTAX LHP-
Ryasuuy, (GopMHpOBaHUe THAPOXHMHUECKHX THIOB yalle BCero
oTpejiesisieTcsT COCTABOM MaTepHHCKOro cyfcTpaTa, a He KaTHOH-
HeIM ofmernoM. IlpuBeneHHble BHIle HAeaJbHble CXEMBl cKOpee
BCETO MOKA3LIBAIOT TEHAEHIHIO H3MEHEHHS XWMHM3Ma BOJ B TOH uJx
UHON cpelle; B €CTECTBEHHBIX YCJOBUSX 3TH CXeMBl PEIKO peasH-
3YIOTCS O KOHUA. B YacCTHOCTH, XJOP-KaJblMeBHIH THI BOJL, KOHEY-
Has cTajud MeTaMOp(’pusaunn B BepXHell 30He BCTpeuaeTcs PeAKO
H BhIpaXkeH caabo.

Katnonnomy o6Meny 6yner IMpUHaAJEXATh BeJyliee NOJOXKEHUE
B TOM cJydyae, eciay cQOpMHPOBABLUAACSA TJe-TO BOAA BHEAPSETCS
B YYXKAYIO JJsI Hee akTHBHyI0 cpeny. Ho u 3mecs B pesysbrare
HEOJHOKPATHOrO Bojnoob6MeHa pOJb afgcopBIMOHHLIX Iponeccop Oy-
IeT nagaTh no Mepe npubJMMKEHHS K DaBHOBECHOMY COCTOSIHHIO
MeX/Jy MOIVIOULeHHLIMH HaXOJALKMHUCH B pacTBOpPe KaTHOHAMH.
IIpaBna, B BepxHeH 30He 3amachl OOMEHHBIX KATHOHOB GecrpepEiBHO
NONONHAKTCH 32 cueT 006pa3oBaHHUs HOBBIX KOJJOWAOB M paspylle-
Husi MuHepanoB. Ho NOCKOJBKY Takofi mpoumecc OCYLWECTBJAETCH
KpaliHe MeJIeHHO, ‘TO M BJMSHHE ero Ha cocTaB BOA Oyner MaJjio
3aMETHDIM.

Ecnu rujipeoxkapGoHaTHbie BOIb, cOpPMHpPOBABLIMECS B TpeLlH-
HOBATOH 30He LIEJOYHBIX TPAHUTOB, NMPOHUKAIOT B TJHHHCTBEE NIDO-
JYKTBl BBIBETDUBAHUS 3THX TPAHUTOB, TO THN BOXA OCTAaeTCd Heus-
MEHHBIM, [OCKOJBKY, KaK CKa3aHo, B IOTJIOUIEHHOM KOMIJIeKce Je-
JIIOBHAJbHBIX CYTVIMHKOB LUEJOYHBEIX I'PaHUTOB HAXOMHMTCH OOMEHHEBIN
natpui. DoJsee Toro, Tunm Box coxpausiercs H Npd QUABTPALUH UX
yepe3 HEAKTUBHBIE TIOPOABI APYLOTO TeHe3nca W COCTaBa, HAmpHMep
[EeCYaHHUKH, TJIHHHCTHIE cjaaHnbl. Jlaxe B TOAIAaX H3BECTHAKOB CO-
XpaHsieTcsl CONOBHBIH THN BOJ, cHOPMHPOBABIIHiicA B 00JacTH NH-
TaHusd, TAe PasBHUTHl H3Bep:KeHHbie nopoant (Ilenrpansuwit Kasax-
CTaH). :

-B  mnoxTBepxiAeHHe BBICKA3aHHBIX cooépame}mﬁ npHUBeLEM
JlaHHble 0 PACNPOCTPaHEHHH B HEKOTOPHIX pafoHax TeX MHJpOXuMHYe-
CKHX THIOB, HPOHCXOXJEHHE KOTOPHIX Hallle 'BCErO0 CBA34HO C KaTH-
onubiM o6medoM. Boanl tunos I u II nosoabHo mHpoko pacnpocTpa-
HEeHbl, OHH MOTYT ¥MeTb KaK IIepDBHYHOE, TAK U BTOPUYHOE MPOHUC-
XOXKJeHHe, T. e. 06pa3OBbLIBATRECS B Pe3y/ibTaTe KaTHOHHOTO o6MeHa,
K rtuny IIla oTHocuTcs coBpeMeHHasi MODCKasi BOJAa M FPYHTOBBIE
BOJBbl KOHTHHEHTAJbHOTO 3acofeHnus. [locaennne yacro moryr OBITh
u tana II. Boxw tuna 1116 cocraBasiioT NpHHALJEXHOCTL THAPO-
reoJIOTHYECKH 3aKPBITHX CTPYKTYD.

" TlopaBagiomee GOJBIIMHCTBO HCCAELOBATENEN TPAaKTyeT I'eHE3HC
BOJ THIA I116 xax pesyapraT MeTaMopdusanuyu X/JO0PUAHLIX HaTpHe-
BEIX BOJ NMyTEM KaTHOHHOTO o6MeHa. Bo Bcskom ciyuae mepBuuHOE
NPOUCXOXKAeHNE MONOOHBIX BOJ HONYCKAeTCs Kak peIKoe HCKIIO-
uye+ue, CJef0oBaTeNbHO, NPHCYTCTBHE B BOJOHOCHBIX TOPH30HTAX
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tuna I116 GesommGouno ykasmiBaer Ha TeyeHHe amCcOPOIHOHHO-
OOMEHHBIX IIPOIECCOB W II0 PAacCIpPOCTPAHEHHOCTH BOJX YKA3aHHOTO
THIIA MOXKHO IOJYYHTb HEKOTOpOe NPEeACTaBJEHHEe O POJH KATHOH-
noro o6MeHa B GOPMHPOBAHAY THAPOXUMHUECKHUX THIIOB 30HBI aKTHB-
" Horo BojooOMeHa. Bosee GjaronpusitHple ycsaoBHs L o6pasoBa-
uus Boj, tuna I116 cosparores B palionax ¢ apuAHbBIM KJAXMATOM, Tlie
BOAB 00J1aKaloT, B 0OLIeM, NMOBBHIIEHHOH MHHEpadusalHeH W 4acTo
IPHAHANJIEKAT K XJOPUAHOMY KJACCY.

[lepeiinem k xoHKperHBIM 0OBbekraM. Ha o6iupHoi TeppHTopHn
Uenrpanenoro Kasaxcrana, s rumHucroit mycrbine Ber-Tlak-lana,
Ceseprom Ilpuapanbe OblIM 3aPEerHCTPUPOBAHBLI €HHUYHBIE CAYYAH
TIOSABJIEHMs BOJ BechbMa caado BBIpaxkeHHoro tuma 1116 B osepro-
aJUIOBHAJIbHBIX H ITIOKPOBHBIX TVIMHHCTHIX OTJOxKeHHsX (E. B. ITo-
coxos, 1960). B Tanacc-Uyiickoii Bnaguue (IOxuwpiii Kasaxcran)
IPYHTOBbIe BLICOKOMHHEDAJIH30BAHHBIE BOJBl ‘HAa OTIAEJNBHBIX Y4acT-
Kax 3aJjieralorT B IJMHaX M CyrJaMHKax, Ho tun 1116 Berpewaercs
penko M BoipaxkeH caabo (E. B. Ilocoxos, 1961a). OGmupusiil run-
POXHMHYECKUH MaTepHaJ, NPUBO3UMBIH €XKEroAHO M3 PasHbLIX pafio-
HoB Coserckoro Cowsa crylertaMu-ruiporeosoramu Hosouepkac-
CKOTO IOJHTEXHHUYECKOro MHCTHTYTA, TaKXKe YKa3bIBAET Ha DPeIKYIo
BCTpedaeMocTb BOE THHA III6 B BepXHHX BOJOHOCHBIX T'OPH30HTAX.
IIpyunHa [aHHOTO SIBJEGHHMSI KPOETCsl He B TOM, UTO a[ACOPOGIIMOHHO-
oO6MeHHBIe MPOIlecCH BEIPAKEHEl B BepxHell 30He ¢/ia0o, a B TOM, UTO
THIDOXHMHYecKass 00CTaHOBKA 3[ech He OJarONpHATCTBYET CoXpa-
HeHuio BOJ Tuna 116 BBHAY MOBCceMeCTHOro NMpHCYTCTBHS MX aHTa-
rouucros — Bon TumoB I u I1.

O6partumcs Tenepb K pafioHaM cO CleUM(HUECKHMH THAPOXUMH-
YeCKHUMH YCAOBUSAMHU, 0COOEHHO 6/1arONPHATCTBYIOIUMH IIPOTEKAHHIO
. 06MeHHEIX fBJeHHH W dopMupoBaHuio Box tuna I116. Takue ycaosus
CO34alTCsA B palioHaxX, HelaBHO NOKPHIBABLIUXCH MOPEM, B KOTODPBHIX
AMeeT MECTO HaJ/IOXKeHHe KOHTHHEHTAJbHOTO TEHeTHYECKOTO IHMKJIA
Ha MOpPCKOH IHMKJ. YIUleplllee MOpDe OCTaBHJO TOcCJ]e celsi colu
B TBepIOH M KUAKOH (azax. DT COAM B HACTOSLIEe BPEMS MOJ-
BepPIKEHBb! Tepepaclpe/eeHui0 NOA BO3LeHCTBHEM IIOBEPXHOCTHOTO
u nojp3emHoro croxka. Ha ofHHX yuacTkKax sjech HJET DACCOJeHHe,
‘a Ha JPYrux — HHTEHCHBHOE 3aCOJeHHe.

Ilopo6Hble T'HAPOXMMHUECKHE MNPONECCHl COBEPIIAIOTCS Tenephb
B Ilpuracnufickoli HusMeHnoctd. IlpousBenennas Hamu o6paboTka
pesynbraros aHanausa 1560 mpob rpyHTOBEIX Boj 3amaamnoro Ilpu-
kacous (E. B. Ilocoxos, I1.-B. opnees, 1962) nogasana mupokoe
pasHooOpasue MX XUMH3Ma, BHEIPA’KeHHOE BO BCEBO3MOXKHBIX aCCO-
IIAlKHAX MOHOB, YTO IOAYEPKHUBAET CJOXKHOCTH MX (QOPMHNOBAHHI,

Pacnpenenenne wuccieIOBaHHBIX BOJA IO THIAM CJelLyiOLiee:
tun 1 —20,5%, tun 11 —27,6%, tunm I11a—31,2%, tun 1116 —
20,7%. Munepanusanug Box Ttunos | u Il maxonurcesa B mpemenax
or 3 po 10 r/n, munepanusanus xe sox tanos [Ila u 1116 — npe-
umyiecTserHo ot 10 1o 50 r/n. [Tpeo6Gianaroiuee snauenue tuna I[lla
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CBSI3aHO ¢ MODCKHM TPOUCXO0XKAeHHeM HOHHO-COJIEBOTO COCTaBa BOJ,
pationa. '

Haunb6osee WHTEHCHBHO BBIHOC COJIeH OCYILECTBJAAETCS IO CKJIO-
HaM [OHMWXKeHHH, TNOA JAHUIIAMHM KOTOPHIX 006DasoBaJHCh JHH3H
[IPECHBIX H COJOHOBATHIX BOA. B 3TUX ycioBHSAX QOPMUPYIOTCH BOJBI
tuna I (copoBoro) u uacto I1. O6pazoBanue cOLOBHIX BOJ HA y4acT-
KaX MHTEHCUBHOTO BBIIETAUMBAHUA M IPOMBIBA IOPOA 06s3aHO Te-
YEeHHIO pPeaKIHK '

Ca(HCO,), (Bona) 4 2Na’ (nora. xommr.) = 2NaHCO, (Boza)
-+ Ca” (mora. xomm.a.).

OueBuaHO, COA000PA30BAHNAE MO 3TOU PEAKNMHU NIPOTEKAET HHTEH-
CHBHO, IOCKOJIbKY B JHH3axX lIpukacnuiickoll BHH3MeHHOCTH BCTpe-.
qaloTess BOAHL, cogepxkaiire 80—90Y% sxB. ruapoxapGoHaTa HaTpHS.

B paccmarpuBaemblx ycsmoBusx oOpasoBafue sox tuna II moxer
. IPOUCXOAWTH HABYMH HNYyTAMH: 1) B pe3ynbTaTe B3auMOAeHcTBHSA
COHOBBIX BOJ C THIICOM MM C CyJb(aTHO-KaJbIHEeBLIMH BOXAMH
COTJIaCHO peaKLIuu

CaSO, -+ 2NaHCO, = 'Na,S0, + Ca (HCO,),
2) B peayJbTaTe KaTHOHHOTO oOMeHa 110 cXeMe

CaS0O, (sona) -+ 2Na’ (mora. xomna.) == Na,SO, (Boaa) |
- Ca” (mora. xomma.).

B pafione o6HapyXHBaiOTC NOYTH YHCTHIE CyJbhaTHO-HaTpHe-
Bbi€ BOJIHL.

Hakonen, npoucxoxiaenuye Bopy Ttuna III6 caepyer mocraBuTh
B CBA3h C PeaKUUAMH KaTHOHHOTO 0OMeHa mo cXeMme

2NaCl (Bonra) + Ca” (mora. xomua.) == CaCl, (soga) 4
-+ 2Na’ (mors. KoMmaI.). '

Copep:kaHue XJOPHUAOB KaJbliusi OOBIYHO He IpeBBILIaeT S5—
109% 3xB. M TONIBKO B €IHHHUYHBIX Caydaax pocruraer 40—50% sxs.
O6pasoBaHie BOJA € BBICOKOH KOHLEHTPAUHEN XJOPHAOB KaJbIHg
Mbl He CYUTaeM BO3MOXKHBEIM OODBSACHATh NPUBENEHHOH peakuueh
BBUAY OoJiee BBICOKOH cHOCOOHOCTH Y Kajbliug azcopbuupoBaThCst
KOJJIOWaMH, YeM Yy HaTpusi. BHUMaTeNbHBIH aHAJM3 THAPOTreoJOrH-
yeckofl 00CTaHOBKM MOKa3blBaeT CBsi3b INOAOOHBIX BOJX ¢ HOATOKOM
r1y6uHHBIX paccosos tuna I116.

Ilpukacnufickass HH3MeHHOCTh Npopesaercs MHHpokoir Boaro-
Axty6unckoit nmo#imo#i. [Toponsl, caaraiomue 3Ty HOHMY, He COMEp-
KaT MOpCKHX cosied. I'pyHTOBBle BOABl MONMBI NHTAIOTCH PEKOH.
®opmupoBaHHue HX €COCTaBa COBEpIIAETCH NOJA BJAHAHHEM HCIaPeHHUs
H B3aHMOJLEHCTBHSI C NOPOAAMH W NOYBOH. IJTO THIHYHBIE BOIBI
KOHTHHEHTAJABLHOTO 3acojiegus. Hamm ob6paGoradsl pe3yabTaTh
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aHanu3a 500 npo6 rpyHTOBOH BOADBI, OTOOPAHHBIX M3 CKBAXKHH, 3aJI0-

JKeHHBIX B mofiMe. MuHepanusanusi xapakTepu3yeMbIX BOJ IPEHMY-
niectBeHHo ot 0,6 1o 3,0 T/, pelKo BhIIeE.
Ilpouecc yBennueHus MHUHepaJH3allMUd BOJA 3Je€Ch HE COINPOBOXK-

‘JaeTcd pPe3KHMH H3MeHCHHAMH HX XHMHYEeCKOro CoCTaBa, TakK Xak

AManasoH MUHeDAaIM3aluuu HeBeJWK. ['pyHTOBBIe BOAB Bosro-Ax-
TyOHHCKOH NOHMBI MPHHALJIEKAT B OCHOBHOM K I'ipoKap6oOHATHOMY
u cyabdaTHOMY KJjaccaM, Ipynne BaTtpus u xaasuus. Tun I, ua-
penka — tun I. IlpegcraBurenu tuma Il B ocHOBHOM OTCYTCTBYIOT.
Taxo#i cpaBHUTEJSbHO OJHOOOpPA3HBI COCTAB OOYCJOBJEH TEM, YTO
Ha TePPUTOPHU NOUMBL HET YCJAOBHHU sl HHTEHCHBHOTO IPOSIBJICHHS
ancopOIHOHHO-00MEHHBIX TIPOIECCOB. B TOTJIOMIEHHOM KOMILJIeKce
BOJOBMEIUIAIOIIUX TIOPOJ uallle TVIaBHYI0 POJIb UTPAIOT HOHBI. KaJb-
ST W MAarHusi, XKOTOpble B [OCTATOYHOM KOJHYECTBE HMEIOTCS H
B CaMuX BOJaX. DBbICOKOMHUHepaJH30BAHHBIX XJOPHAHO-HATPHEBHIX
BOJ, MOTYUIMX aKTHBHO B3aUMOJEHCTBOBATH ¢ MHOPOJAMH, 3HECH
OYeHb MaJo. ‘
BanaronpusaTtHas o6cTaHOBKa i aAcopOHUOHHO-OGMEHHBIX SIB-
JeHu#l cospaercd Ha MaccuBax opoireHus. Ilpusenem mnoxasaTesb-
Hble cBefeHus U3 moHorpaduu I1. A. Jlerynosa (1958) o xapakrepe
mMeTaMop(HU3alMH I'PYHTOBEIX BOA B HU30BbAX p. Amy-Hapsu. Mune-
pasnus3anus PYHTOBBIX BOJ BOau3u p. AMy-Ilapbu u opocuTesbHBIX
KaHaJOB MaJo OTJHYaeTCs OT peyHoH, Torma Kak B yAadeHHH OT
Hux B GeccTounblX BmajguHax pocruraer 70—80 u 200 r/n. Ilpouece
KOHIUEHTPUPOBAHUA aMy-AaPbUHCKOHA BOJBL cOBeplIaeTcsl B YCJAOBUAX
NOCTOSIHHOrO Ba3auMmogedicTBust < BofoBMellawileil nopozod. [lo
Mepe KOHIEHTPUPOBAHHUS IOJ BJAMUSIHUEM HCIapeHust (ymapuBaHUs)
nopoapl oforalialorcss kapOoHaTaMu KagbliMsl, MarHHS M THICOM,
a B CBSI3H C 3THM H3MeHSETCH cOJepiKaHHe B BOJE HOHOB KaJbIlHs,
HATpHsi, MarHus, THApokapOoHaTHOro, cyabdarsoro. Copepikanue
HOHOB XJIOPa YBeJHUMBAaeTCs OOLIUHO NPONOPUHOHANBHO POCTY MH-
HepaJu3aluy, Uero Hesb3s cKa3aTh o0 HMOHAaX HATpHA, oOHApYKH-
BaouXx 60Jee CI0KHYIO 3aBUCHMOCTb OT CTENEHH CIYLIEHHS BOJBL
DTum N0Ka3BEIBAeTCH HaJHYUEe peaklUHu#d KaTHOHHOro oOMeHa,
Xapakrep MeraMop(dHU3aLHH IPYHTOBLIX BOJ B HU30BBAX p. Amy-
Hapbu ycranasnusaercs I1. A. JleTyHOBBIM niyTem COIOCTaBJEHHS
HX COCTaBa ¢ COCTABOM MCXOAHOHN aMy-AapbHHCKOH BOALI, IIPH 3TOM
TaKKe YUHTBIBAIOTCSH H3MEHEHHSI B MOIVIOIIEHHOM KOMILJIeKce II0UB
COOTBETCTBYIOLIUX yuacTKOB. Ilpu MuHepanusanuu a0 2—3.1/01 TpyH-
TOBAsI BOAA COXpaHseT XHMHUUecKOoe CXOJCTBO ¢ PeyHOH, OCTamasich
ruipogapOOHATHO-CYAb(DATHOH MarHUeBO-HATPHEBO-KaJblHEBOH (IO

" repmunosiorun I1. A, JleryHoBa). B xome manwHefiniero ynmapuBaHus

IPYHTOBBIE ‘BOJBl NEPEXOAAT B IIMPOKHUE HHTEPBAJ XJOPHIHO-CYJIb-
(haTHBLIX BOJ C IOCTENEHHBIM HapacTaHHeM OTHOCHTEJNLHOH pOJH
xnopunoB. MeHsiercst Takke KaTUOHHBIA cOCTaB B CTOPOHY mpeobaa-
JaHusl Marsus 4 oco0eHHO HAaTpuA HajJ KaablueM. HaHHas cragus
coxpaHnsercs RO MHHepaau3anuu oxogo 26 r/n. Beile atoro mpe-

192



Hejia HACTymaeT CyJab(paTHO-XJNOPHAHAS CTajus, AJsd KOTOPOH NpH-
CYIIL KaJblHeBO-MarHHEBO-HATPUEBBIH COCTAB.

[pu munepanusanuu 28—30 r/n U3 cocraBa T'PYHTOBBIX BOJ
ucuezaer NapSQ,, yMenbinaercs cofepxanne MgSO, u nosasercs
MgCle, 1. e. Tun 1I, crolicTBeHHBIHl [Js1 aMy-AapbHHCKOH BOJHI,
tpanchopmupyercss B8 tun I11la. D10 obcrosiTenbCTBO CBA3aHO € pe-
aKUUSAMH KaTHOHHOTO OOMeHa M OcaXKJeHHWeM H3 pacTBOpa THIca:

2NaCl (pacteop) + Ca” (nora. xommia.) = CaCl, (pactsop) +-
~+ 2Na’ (mora. xoMma.),

CaCl, - MgSO, = CaSO, + MgCl, .
¥

Tlpn xouuenrtpauuu nopsika 120—160 r/n sakaHumBaeTcs BBI-
TeCHeHHE KaJIbl¥si, [IOrJIOLUIEHHOr0 W3 PeyHOH BOABI, M HAYyHHAETCH
BLITECHEHHE KaJbIHf, COAEpPXKAaBIIEroCH NepBOHAUAJbHO B II0YBAX
M IPYHTaX /10 B3aUMOJEHCTBUA UX C PEUHOH BOAOIL

IIpocmarpuBas nomeinenuble B Kuure I1. A, JleryHoBa Tab/uubl
pPes3yJbTaTOB aHajiu3a IPYHTOBBIX BOJ, NPHOOPETIIHX BLICOKYIO MH-
HepaJ/IM3alidio B Pe3y/bTaTé HcnapeHus, Mbl He OOHapyXHUJH CPedd
uux npepcrasurenell tuma 1116, CnepoBaTtenbHO, B 3THX YCJOBHSAX,
MeTaMopu3anusg BOAL B TIPONECCe YIAPHBAHHS U B3aHMOJLEHCTBHUS
c rpyHTamu orpanuumBaercs nepexopom tuna II B tum Illa.

B npyrom Hampas/jeHu# MeTaMOp(HU3anHs BOX HJAET B YCIOBHAX:
«IIPOMBIBHOTO» THIIA BOJHOTO PeXHMa NMOYB B HHU30Bbsix AMy-Ilapby,
T. €. IPH MX PACCOJIEHHH NpH NOJHBAX, MaBOJAKax u T. 4. B nomob-
HBIX YCJIOBHSX jJayKe NPH MaJjofi MUHepaJM3auHu TPYHTOBBHIE BOABI
OTJIHUAIOTCH [IOBHINIEHHBIM colepixanneM marHus. Hauasnbaas ¢asa
IPOMBIBKH XapaKTepH3yeTcs pe3KuM IOBBIIIEHMEM MHHepasH3auuu
¥ XJIOPUJIHOCTH IPYHTOBOH BOIHI, mosiBieHHeM B ee cocraBe MgCly
U paxe HesHauutenbHbx Koauuects CaCle. B aty dasy ugmer pac-
coJieHHe COJIOHYAaKOB W 3acojieHHe TrpyHTOBBIX Bon. IlosABaenue
MgCl; u CaCl; aBTOp CTaBUT B CBA3b He ¢ PeaKIHUSIMH KAaTHOHHOTO
o6MeHa, a ¢ BbllleJauMBaHUHEM 3THX COJIEH M3 COJOHYaKOB.

ITocniepyioniee onpecHeHyde IOUB W IPYHTOB 3HAMeHYeTCSl HOSIB-
JIEHHEeM B pPacCTBOpe cyabdaTa Maraust, HCUE3HOBEHHEM XJIOPHCTOIO
KaJblusl, TP OIPECHEeHWM TPYHTOBBIX BOA NpuMepHo Ao 20 r/i.
C najbpHeAIDMM ONpeCHEHWEM ellle 3aMeTHee yMeHbllaeTcs XJODHI-
HOCTb, BOJBI CTAHOBATCS XJODUAHO-CYIbGaTHEIME, Lo caMbiX MaJbIX
Ha6aonaeMpX MHHepasusanuii (4 T/1) B COCTaBe I'PYHTOBBIX BOJ
coxpaunsierca MgCly, oTmeyaercs nopbllleHHOe copepxanue MgSO,
m coBepineHHo oTcyTerByer NapSO4 CuemopartenbHO, B npolecce
NPOMBIBKM COJIOHYAKOB BHauasle BosHuraer tun II16, nmepexogsmiumit
B ycroduusslil Tun 11la.

Wanoxenuas cxemMa MeraMopdH3amuy B XoJe ONPECHEHUS OTJIH-
vyaercs ot cxempl B. A, Cynuna, B KOTOPOH HMeETcsi cyJb(paTHO-
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HATPUEBAs CTagds. BO3MOXKHO, B NaHHBHIX YCHOBHSAX Takas CTaids
BO3HHKHET MNpPH JaJbHEeHNIeM pPACCOJEHHH BOJXOHOCHOIO TOPH30OHTA.

KaxoBa poas XaTHOHHOTO oOMeHa B TITyOHHHOH 06CTaHOBKE?
O6paTtuMcsi K coctaBy rayOMHHEIX Bond. B mnpegenax naatgopmeH-
“HBIX JIEliDECCHH IIMPOKUM pEerdoHAJbHBIM pasBUTHEM IOJB3YIOTCA
Be&CbMa OJHOTHIIHBIE B THAPOXHMMYECKOM - OTHOIIEHWH BOJbl, He
HMEONIHe AHAJOTOB KAK Ha MOBEPXHOCTH, TAK U B BEPXHUX BOJAO-
HOCHBIX TOpHM30HTaX. JT10 OeccynbdaTHble, XJOPHAHbIE, HATPHEBHIE,
KajpuueBble paccosiel (tun I116), B KOTOPBEIX Ha HOJIO XJOPHIOB
kajabuua najgaer 20—50Y% sxB. B HeKOTOPBIX CAyYasX OHH. IOUTH
LEJTMKOM COCTOAT M3 XJOPHUIOB Kajbpmus. pH pacco.nos KoJsebJiercs
06BIyHO OT 3 10.5.

Ipoucxoxaenne nonoGme paccosoB Hesb3sg OOBACHATH HH BHI-
LeNaynBaHHEM, HH DACTBOPEHHEM COJIEHOCHBIX MOPOJ. Onu Takxe
PE3KO OTJHUUYHBEl OT COBPEeMeHHOH MopcKo#t Boabl. Ecau cuurats
COCTaB MOPCKHUX BOJ HEM3MEHHEIM B XOJE I'€OJOrHYeCKOT0 BpPEMEHH,
TO BIOJHE JIOTHYHO paccMaTpuBaTh XJOPUIHBIE KaJbIHEBble pac-
COJIbl KaK MPOAYKT riy6oxo# Meramopdu3aiuu XJAOPUAHBIX HATPHE-
BBIX BOJ, TeM OoJiee, YTO Takoe OObsiCHEHHE HAXOJUT IOATBEPKIE-
HHE B OJKCIEPUMEHTAJbHBIX MHCCAENOBAHUAX peaKUUH KAaTHOHHOTO
o6mena. W peficTBUTeNbHO HAaHHAasE TOYKa 3DeHUs B HacCToslnee
BpeMs SBJISETCS IOCIIOACTBYIOIIEH.

Cornacuo B. A. Cynuny (1948), B ray6oxo HOTDYKEHHBIX Ya-
CTSIX TMJPOreOJIOTHUECKH 3aKPBLITHIX CTPYKTYP BOJB XJIOD-MarHHe-
Boro tuna (IIIa) mpeoOpasyioTcsi B BHICOKOMHHED ATH30BAHHBIE BOABI
xnop-kaabnuesoro tuna (II116) BcaencrBue Toro, uTo 8 TIyOHHHON
ofcTaHOBKE HAYT IIPOleccH MeTaMoOp(hU3alluu COJEBOr0 cOCcTaBa BOJ
H HakoIIeHHe B HUX XJOPHXOB Kaabuus. [TochenHue nakaniusaiorcs
Garonapst peakuusiM KaTHOHHOIO OOMeHa, KOTOPEIe IPOTEKAIOT B CTO-
POHY BBITECHEHHS NOTJIOWIEHHOTO KajibUUs NOPOJ HATPHEM IOA3EM-
HbIX BOA. Taxum 06pasoM, XJOPHIBl KaJbIUs — ClHelHHYeCKUH
KOMIIOHEHT II0J3eMHBIX BOA rayOunno# o6cranosku. Upen B. A. Cy-
JIHHA TONYYHJIH TOTOM passurie B pabGortax M. A. Taransckoro,
B. A. Kporosoit, E. A. Bapc u npyrux.

~ Usnoxennas TpakToBKa BOMpOCa, HECMOTPS Ha €€ IOAKYyNaiwo-
HIYI0 CTPOHMHOCTb M KaXKYILYIOCS JIOTHYHOCTb, IO HallleMy MHeHHIO,
© Bce Ke He MOXeT OBITh IpH3HAHA YAOBJETBOPUTEIBHOH, Honpoé
HBII pa3Bop TeopuH MeTaMop(usanuu AaH HaMu B ClEHHA/]bHOM
cratbe (1962a). UroGwl onpeneiuTh 3HAUeHHE KaTHOHHOTO oOMeHa
B TyGUHHBIX YCJIOBUSX, CAEAYeT NPHHATh BO BHUMAaHHE CJeayiolllee
06CTOATENBCTRO.

[To mepe yrayGaenust B Helpa 3eMJu HAGMIOLAETCS TEHIEHIHS
K YXyIUIEHHIO YCJOBHH Ajs 06MEHHO-aJACcOPOLMOHHBIX HPOLECCOB,
C ynsnoTHeHHeM OCajKa W HOCTEIEHHBIM IPEBPAIEHUEM €r0 B rop-
HYI0O TODOAY TIPOUCXOAAT <CYIIECTBEHHBIE H3MEHEHHSI B KOJIJIOH-
JaJbHO-XHMHUECKHX . cHcTeMaX. DJarojaps caMOmpoOHSBOJILHOMY
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CTapeHHIO KOJJIOMJOB HOPOABl U3 aKTHBHBIX HpeBpaLU,aIOTCiI Ha TJay-
61He B XHMHUYECKHU NaCCUBHBIE,

3HaudT, 1 GOPMUPOBAHHE XHMHUECKOrO cOCTaBa NOJA3EMHBIX BOJ,
coBepinaercsl rjaBHBIM 06pa3oM B BepXHeH 30He OCaJOYHBIX TOJIL.
Katuonselfi o6MeH B INIyOHHHBIX TOPU3OHTaX IIPOSIBASETCS HEH3Me-
puMo cnabee, 4eM B BepXHHUX. IIpuuuHBl 3TOro ciaepyiolme:

1) mepexom KaTHOHOB M3 OGMEHHOTO COCTOSIHHS B HeOOMeHHOe
BCAeJCTBHe YNJOTHEHMs, KPHCTAAH3alMH JIOPOJ H CTapeHHs KOJ-
JIOMJI0B;

2) orcyrcrBHe KaKUX-JIHO0 HCTOUHUKOB 06pa30BaHUs HOBLIX KOJI-
JIOMJIOB, 32 UCKJIOUEHHEM OTHAEJNBHBIX YACTHBEIX CJIy4aes;

3) JIMTOJIOTHS BOJOHOCHBIX T'OPH30HTOB, IPEACTABAEHHBIX B OC-
HOBHOM /60 TJOTHBIMU TPEUIMHOBATHIMH IIOpOAAMH, JAu60 Iecya-
HBIMH OTJIOXKEHHSIMH, B KOTODBIX KOJIJIOWJAHBIH KOMIJIEKC OYeHb
6enen;
© 4) xucnag cpena (pH=3-+5), nopaeastouias npoueccm KaTuon-
HOro o6MeHa MeXJYy BOAOH U BMelllaionlell nopoLof.

A. H. Kosun (1958) nposes ucciaefoBanusi NOrJIOMIEHHOTO KOM:
njexca IOpOoJ 30HBI PasBUTHA XJAOPUAHBIX HATPUEBO-KaJbLHEBLIX
paccosioB €O CHElUANbHOM LeNblo «IOHUMAaHHS NPUYHH IIHPOKOTO
pacnpoctpaHeHHss B Hexpax Ky#HObinesckofi o6jacT# BOJ XJOp-
kajapuuesoro tuna» (ctp. 120). On usyuan cocraB nOTJOLIEHHBIX
OCHOBAHHMH IVIMH B aJeBDOJHMTOB IPOAYKTHBHLIX TOPH30HTOB AEBOHA,
- KapOoHa u mepmu. KoHeuHO, He 9THM NOPOAB! ABAAIOTCA TIVIaBHBIMH
aKKyMYJISITOPAMHA PACCOJOB, TeM He MEHee IOJyUYeHHBe Pe3yJbTaThl
IPEeACTABAAIOT 3HAUUTEJbHBIN HHTepeC.

ITo A. H. Kosuny, cocraB norJoOlleHEbX 0CHOBAHHH YIOMSHYTHIX
opo)| M3MeHsIeTCs B LIMPOKHX TpelenaX. ¥Yxxe 3TOT BHIBOX FOBOPHT
He B NO0JB3Yy TeopHH MeraMopbusanmuu. LEcianm KaTHOHHBIM cOCTaB
paccosoB 06yciaoBaeH aAcopOIUOHHBIMH IpoLieccaMH, TO OHH JOJ-
XKHpl Gblim 6bl OGHApYKEBaTh, KAK M BMEILAIONMe HX IOPOIHL,
IHpoKoe pasHoobpasue B KatwoHHON uactd. Ocoforo BHUMAHHSA
sacayxupaer ¢akr ycranojennss A. H. KosunblM mopoj ¢ «cBepx-
KOHTHHEHTAaJbHbIM OOTHKOM NOTVIOUIEHHBIX OCHOBaHHU» (cTp. 133),
Yy KOTOPBHIX OTHOHIeHHE OOMEHHOTO KaJjibliMs K OOMEHHOMY HATPHIO
. Goabiue 14,5, Kax nuimer aBTOp, 3TH NOPOJLl BO3HUK/IH HE B YCJO-
BUSIX [pecHOBOAHBIX GacceiiHoB. Ilo cBoefl GayHHCTHUECKOH Xapak-
TEPUCTUKE ¥ COJEPKAHHUIO MAJOPACTBOPHUMBIX COJIeHl OHM ABJAIOTCS
MODCKHAMH OTJOXKEHUSIMH. ABTOp Has3HBaeT TAaKO#l IOTJIOLEHHBLIH
KOMILIEKC ITOPOH MOPCKOTO IeHe3HCa <IIepepoKAeHHBIM» H3 MOp-
cKoro o0JHKa B-KOHTHHeHTa/bHHH. Ilomo6HLIe MoOpDCKHe INOpOAHI
€ KOHTHHEHTAJLHBIM OOGJMKOM ITOTVIOWIEHHOTO KOMIJIEKca IIHPOKO
pacnpocTpaHeHBl B pa3pese naJeo3os.

I'nuak u a/eBpPONXTLL MAe030s ¢ CBerKOHTHHeHTaJIbeIM 061H-
KOM IIOTJIOLeHHBIX ocHoBaHui, mo A. H. Kosuny, umelor senocpes-
CTBEHHOE OTHOUIEHHE K ['eHE3UCY IIACTOBBIX BOJ XJIOP-KaJbIHEBOrO
THII, ABJAIOIErocad <«TrOCHOACTBYIOIIUM - (TOYTH €JHMHCTBEHHLIM)
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THIOM NJ1acTOBHX BoJ Kyiibhinesckoro IToBosKba U Beei Teppn'ro-
puau Pycckofi nmatdopmer» (1958, crp. 139). -

[nsi obbsAcHenMs: NMpUYMH HosBJeHHs Bojx Tuna III6 B JaHHBIX
yenosusax A. H. Kosun TIPUBJIEKACT H3BECTHYIO peaxnuio:

2NaCl (Bona) - Ca” (mora1. -koMm.1.) == CaCl, (Bona) -
+-2Na’ (mors1. xoMma.).

Ilpu Takoll TpakTOBKe BOIpOca CyIbGa HATPHSA NPEACTaBJAETCS
BECbMa TyMaHHOH. B caMoM Jese, mOIJIOLIEHHBIA KOMIJIEKC Xapak-
TEPH3YEeMBIX TJIUH H aJeBPOJHUTOB IEePBOHAUAJLHO HOCHJI MOPCKOMH
O0JIHK, T. €. Obl cyry00 HaTpueBLIM (OTHOIIEHHe OGMEHHOTO KaJlb-
uusi K oOMensomy Hatpuio 0,4). 3areM oH moABeprcs mepepoxkie-
HHIO, KaK II0JIaTAeT aBTOP, NOJ BO3JEHCTBHEM OPraHHYECKOTC Belie-
CTBA M CHENAJCH <«CBEPXKOHTHHEHTAJbHBIM», B pmanabpefiimeMm sru
[JIMHBI ¥ apruJIMTEl BCTYNHMJIH BO B3aUMOAEHCTBHE C MODCKHMHU
BOAAMH, O0OraTHU/NM HUX KaJbIMEM H B TO JKe BpeMS COXDaHH/IH
CBOH «CBEDXKOHTHHEHTAJbHBIN» KoMmiieke. Kyma xe yxomumn o06-
MEHHBIH HaTpPHH H3 IOMVIOUIEHHOrO KOMILIEKCA IVIHH M aJieBPOJHTOB
B IIpOIleCCe €ro IepepoXKIeHHs M HOTOM H3 MOPCKOH BOALI B XOJe€
ee meramopduzauuu? He mpoue au gonycruth, 4ro BHICOKOE COJAED-
KaHHe OOMEHHOrO KaJbllHsl B DJIHHAX H AJeBPOJIMTAX SIBJISETCH IIep-
BHUHBIM H MOXKET CJAYKUTb JOKA3aTeAbCTBOM XJOPHAHOTO HATPHEBO-
KaJIbIlHeBOr'0 COCTaBa BOJ MaJeO30MCKUX MOpel.

M eme opno Bospaxenue. Hasi GOpMHpPOBaHHS 3aJjeraroliiux
B HeJpax mIaThOpPMeHHBIX JAeNpecCHH OTPOMHBIX PECYPCOB PECCOJIOB
tana II16 mopoxel, BMelllamwlllue HX, AOJKHB ObIM OBl TaKXKe CO-
JepXKaTh COOTBETCTBYIOLLHE OIPOMHBIE 3aHachkl OOMEHHOIO KaJbI(Us.
Ho ecqu ucxoauth u3 HAeH MOCTOSHCTBA COCTaBa MODCKHX BOJ, TO
MOIJIOLEHHBIH KOMIJIEKC BOLOBMEIIAIINX MOPCKHX I1aJe030HCKHX
HOPOL H0JixKeH Obll 6Bl HMeTh MOPCKOH OGJHK, UTO IOJHOCTBIO HC-
KJIOYaeT NPEeANoNOKeHHE O HAJUUUH B HEM 3HAUNTE/bHBIX KOJHYECTB
'TIOTJIOLIEHHOTO KaJbllusd, CcrocoBHOTro Hepemu B BOAHyIO a3y ny-
TeM OOMEHHBIX peaKIui.

H. C. Coupo u K. C. Bouu-Ocmosorcxag (1959) mo paspa6o-
TAaHHOH HMH MeTOJMKE H3YyYa/H COCTaB TIOTJIOIIEHHBIX OCHOBaHMH
B NIOPOJAax IPHU PABHOBECHH C COBPEMEHHBLIMH IIPECHBLIMY ¥ MOPCKHUMHU
Bogamu. HauBbiclllee comepikaHue B IOIVIOIIEHHOM KOMILIEKCe Ie-
JIOYHO3eMeJILHBIX 3JIeMEHTOB HalJjiofaeTcs AJS I[PECHBIX BOX.
B Mopcrux BoZax OHO YMEHBLIIAETCS IIO MEPe POocTa KOHIEHTpaUHH
MOPCKOH BOABI, focturas Hanbojee HUSKUX 3HAYEHHUH IPH paBHOBE-
CHH C KOHIIEHTPATOM MODCKOH BOJBI, OTBEYAIOUIMM Hadajy .caiku
raqura. llorjomensslfi KOMIJIEKC HOPOJ, PABHOBECHBIX ¢ MOPCKOH
BOJ(OH, KOHIIEHTPUPOBAHHOTO N0 CAJKH 3ICOMUTA PE3KO OTJIHYAETCS
HOBHILIEHHBIM COlePIKAHNEM KaJHuA W MarHus.

Ilpu uHQuUIbTpaLMM MOPCKHX BOJ B IOPOABI, paHee HAXOAUBIINE-
¢S B PaBHOBECHH C IIPECHBIMH KaJibLHEBBIMU BOJAMH, pEaKIHH KaTH-
OHHOro ob6MeHa OyIyT HalpaBJeHB B CTOPOHY o6pasoBaHusd B pac-
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TBOpPE XJOPUAOB KaJbHUd. IDTOT IpPOHECC, OJHAKO, He MOXKEeT YBeH-
Y4aThCs HAKOIWIEHWEM B MOPCKOH BOJe GOJBLINX KOJIHUECTB Ha3BaHHO-
ro KOMHOOHEHTA, NOCKOJbKY KOHHEHTPAIMS KaJbIHs B IPECHBIX BOJAX
HeBeJuKa. YMecTHO 3fech npusectu paHgele O. B. Ilumxuno#
(1959, 1960) mo mccaeqOBaHUIO HJIOBBIX pacTBOpoB UepHOro Mops.
ITpoGer uoB orGupanucs Ha TpaBepse r. Slarel. OTXaTble U3 HIOB
PacTBOPHl O XHMHUYECKOMY COCTABY OTJHYAJIHCh OT BOAb UepHOro
Mops. Hauunas ¢ rayounet 440—450 cm tun Illa, cBoficTBEeHHBIN
uepHOMOpPCKOH Boje, TpaHchopmuposasnca s tun 1116, [Torusuaack
TaKXe CyMMapHas KOHIeHTpauus cojqe# ¢ 21,2 nmo 14,5 r/u. Ilo
aBTOpY, MeTaMop(dU3anus BOABI CB3aHA ¢ NMPOIecCaMH KATHOHHOTO
obMeHa MeXAY XHUAKOH U TBepnoH daszaMu: ¢ riyOUHOA 1O KOJOHKE
yBeJIMYeHNe CONepPXKaHUs KajbIUs IOYTH SKBHBAJEHTHO YMeHbIe-
HUMI0 KOHNeHTpauuu Hatpud. Tun 1116 mioBoro pacrBopa BEIpaxeH
caabo, Ha HOJIO XJOPUAOB Kaablusd manaer 17,0% 3xB. [NosgBaenue
TaKAX KOJIMUECTB XJIODHIOB KaJbIHs B MOPCKOU BOAe BIOJHE ecre-
CTBEHHO, TaK KaK MOCJeIHsis BCTylaeT BO B3aUMOJeHCTBHEe ¢ INpH-
OpeXXHBIMH OTJIOKEHHAMH, OOraThIMM IOTJIOLIEHHBIM KaJjbIIHEM.

B zaksamouenuwe ocraHOBHMCH Ha 3HaueHuy ¢axropa BpeMeHH
B mpouecce KatuoHHOro ofmena. CyliecTByeT MpeilosokeHHe, KaK
y’Ke CcKasaHo, 4TO XJIOPHIHO-HAaTpHeBLle PACCOJEHL, IIOKOSCh B Teye-
HHE MHOTHX MWJIJIHOHOB JIET B 3aMKHYTBHIX €OJIOTHUYECKHX CTPYKTY-
pax, IHOCTENeHHO MeTaMOD(U3YIOTCS B XJOPHAHO-HATPHEBO-KaJjb-
IHeBble N JAa)ke B XJOPHUAHO-KajabliMesble (IO IpeoO/afalolliuM
noHam). Unaue roBopsi, B 3aCTOHHBIX YCJAOBHSAX, Ha GOMBIIUX TJY-
6HHaX, IOJ BAUAHMEM I[JIaBHBIM 00pasoM KaTHOHHOro obmeHa ¢op-
MHUPYETCS SIPKO BBHIpAXKEHHBIH TuapoxuMmudeckuil tun 1116,

Ecau 611 nmopoatl, BMelaloliue noj3eMHble paccoJH, OBLIH KOH-
THHEHTaJ/JbHOTO INIPOHMCXOXKJEHHS (Ha CaMOM Jeje OHH B OCHOBHOM
MOPCKOT0 TeHe3uca) U COAepiKa/y NOTJIOUEHHBIH KOMIJIEKC KOHTH-
HEHTaJbHOrO OOJHKA, TO NPH TAKOM MONYHIEHHH BCTPETHJIHUCH OBl
TPYAHOCTH B TPaKTOBKe reHesHca NOJOOHLIX CBOeO6Pa3HBIX OJHO-
THIHBIX PaccoJIOB 3a cUeT KaTHOHHOro obMmeHa. IIpm Besikoro popa
reoJIOrHUECKHX SKCTPATONSIAAX MEl JOMKHEL HCXOAUTb U3 OCHOBHBIX
(HhU3MKO-XNMHUYECKHUX 3akOHOB. MoOHEI Kanbuusi, Kak JByXBaJieHTHEHIE,
morjoumiaTcs B 4—5 pas cuibHee, YeM HOHBI HATPHUS, M IPOJOJ-
JKHTENbHOCTb HAXOXAEHHS BOJ B He[paX HHKAaK He MOXKeT H3MEHUThb
3T0 coorHomlenue, Iasg moasoro 3aBeplueHus o6MeHHO-axcopOIHU-
OHHBIX peakiufl TpeGyercsa HeKOTODBIY KOHEUHHIH IIPOMEXYTOK Bpe-
MEHH, HO JaHHBIH IpoOllecc He COBEPINAETCS C MENJEHHOCTBIO, TIPH-
cyllell SIBJCHUSM Te0JOTHYECKOTO MOPSAKA. |

DKcnepuMeHTaNbHO JOKazaHo ofpasoBanue Box tuma 1116 3a
cyer KaTtuoHHOro o6mena. OxHako B pesyabrarte oubitop A. H. By-
neeBa, H. B. Tareesoii, A. VM. Cunnza-Bekuypuna mojydanucs
pacrBopsl, B KOTOpHIX KoamuectBo NaCl Bcerma npeoGianano Haj
CaCly. Paccosnt B mpomecce ofMena ¢ OCaJOYHBIMHE IIOPOJAMH,
Jaxe TOJHOCTBIO HacHIUeHHBMH Ca", BBULY OOJblIell 3Hepruy
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porjolierus Ca, yuem Mg~ u Na’, JOJOKHB OCTaBaThCH CYLIECTBEHHO
XJIOPUJHBIMH MarHHeBBIMH HJH XJOPUZHBIMH HAaTPHEBBLIMH, XOTS HU
copepxkamumu CaCl,. Koneuno, B sabopaTopuu, CO3faBasi HCKyC-
CTBEHHDbIE YCJAOBHS, MOXKHO TIOJYIHTH BOAY JIOO0T0 HOHHOTO COCTaBa.
Hanpumep, K. T'. Jlasapes (1958) B pe3ysbrare ONBITOB IO KaTH-
OHHOMY OOMEHY NOJYYHJ BOAY, B COJEBOM COCTaBe KOTOPOH COmep-
xkanoco 80% xJsopucroro Kaabuus. B ero omblrax rpyHT npensa-
puTEabHO HojaBeprasica ofpaboTKe pacTBOPOM XJOPHCTOTO KAdbIH.

Takoro poma 3KCIepHMeHTA/bHBIE JAaHHble MOLJH OBl 00DBscC-
HETh 06pazoBaHne B clelU(UUecKoll 0OCTAHOBKe JOKAJBHBIX CKOI-
JIEHWH paccoJioB XJop-KanblueBoro Tuna, Ho Beds moxobHble pac-
COJIBI Pa3BUTHl B HHKHUX TOPH30HTAX MYJAbA00OPA3HBIX CTPYKTYD
OIPOMHBIX PalOHOB, 3aJleraloT OHH B NOPOJAX PASJHUHOTO JHTOJO-
CUYECKOI0 COCTaBa, COAEPKAIIUX KOMNOHAbl MK NOJHOCTBIO JHIUEH-
HBIX TakoBblX, CJefoBaTeNbHO, IPHUMHY CJAEAyeT HCKaTh He B Ka-
THOHHOM OOMeHe, a B JIeHCTBHU (aKTOpa DEerdOHaJbHOTO 3HAYEHHS.

Brersoas. 1. M3 oxapakTepu3oBaHHKIX B JaHHOH IiaBe GpuU3HKO-
XUMHUYECKHX (akTopos GoJsiee sICHOH H ONpeNesieHHOH B (GOPMHPO-
BaHHH XUMHUYECKOTO COCTaBa NOA3eMHEIX BOJ, IpPeACTaBjsgeTcsa pPoJib
XAMHYECKUX CBOHCTB 3JIEMEHTOB, . LIeJ0YHO-KUCJIOTHBX U OKUCJIH-
TeJbHO-BOCCTAHOBUTENbHEIX YCAOBHE M PacCTBOPUMOCTH coJed. Bcee
3Tu pakTopsl 06YCAOBINBAIOT MUTPAIMOHHYIO CIOCOOHOCTh HOHOB
B TI03eMHBIX BOHAX. .

2. Tlpomeccs! cMeNIeHUs BOJ B COOTBETCTBYIOLIUX YCJOBHAX MO-
IYT SBUTbCS BeAYIIHM (arkTopoM (HDOPMHUPOBAHHUS HX XHMHYECKOrO
cocraBa M MHHepaiHMsaluH. DTH TPOLECCH HrpaloT BeAyL(yo poJb
B 30HE CMEUIeHHS COBpPeMeHHEIX MH(PHUABLTPANNOHHBIX BOA H ADPEBHUX
norpeGeHHblX paccoI0B, BHI3EIBAs 00pa3oBaHHe HOBLIX XHMHYECKMX
THIOB NOJ3€MHBIX BOZ.

3. I'paBurauuonHas gud¢epennuanys BOL IO HX YIAeJIbHOMY
BECY, IPU OTCYTCTBUM BBIIEPIKAHHBIX IJIUHUCTBIX BOJLOYHNOPOB MeXIY
BOJOHOCHBIMH TOPH3OHTAMH, NPUBOAHT K CPEJOTOUHIO B HUKHHUX
yacTaX apre3naHckux GaccedHOB BBHICOKOMMHEPAJH30BAHHBIX.BOJ H
K 06pa30BaHUIO BEPTHKAJIBHLIX THIPOXUMHUIECKHX 30H.

4. OnuuM U3 BO3MOMKHBIX BULOB IepeMeHleHMs COJell B IJIHHAX
H HJaax SIBJASETCH JBHKEHHe UX [OJ BJAHAHMEM IHGOPY3HOHHBIX H
ocMoTHYecKHX cHJl. KoJiiuecTBEHHOH OLleHKH CKOPOCTH TE€UeHHS ITHX
mpoleccoB 1o cyuiectBy HeT. Cxopocth auddysun u ocMmoca ompe-
JeJisieTcst He TOJIbKO TPaHyJoOMeTpuel TJIMH U HJIO0B, HO H Xapakre-
poM KoOpHWHAIMH W cBA3ell ux uactul. [TosToMy 3KcIepHMeHTalb-
Hble padoOTHl TIO H3YUEHHIO 3THUX IIPOLECCOB PallMOHAJIbHEe CTABHUTD
Ha NPUPOJHBIX 00'beKTaX.

5. Karnonnpft o6med mpuofperaer Belylliee 3HaUYeHHe B YCJIO-
BHAX HEYCTOHUHBOTO BOJHOTO pEKHMAa, COLPOBOXKIAEMOr0 PE3KHM
yBeIWYeHHeM MW YMeHbIIeHHeM MHHEePaJH3aHUH MON3E€MHBIX BOJ,
H 0coGeHHO B TPYHTOBBIX BOJaX paHOHOB, MEPeXUBIIMX CMEHy Ia-
Jeoreorpaduueckux ycaoBuil. B mocieiHHX B OCHOBHOM O0J/iarofapst

198



KATHOHHOMY OOMEHY NpM YYacTHH JPYTHX BTODOCTENEHHHIX (akro- -
poB 00pasyiorcs pasHooOpasHBle THUAPOXUMHYECKHE THITHL

6. B soHe MHTEHCHRHOro BOJOOOMEHa 3a CUeT peakNuii KaTHOH-
HOTO oOMeHa MOTYT BO3HMKATh Pa3/juuHble THAPOXUMHYECKHE THIIH,
OJHAKO UUCTOTA®» THIIOB pasjuuyHas. JIyuliie BCEero BHIPaKeHbl THIIBI
I u II; BcTpevarorcs HoYTH YHCTHE THIPOKapOOHaTHLIE HATpHeBHIE
u cyabdartHbie HaTpuebsie Boxwel. Caabee Boipaxed tun Illa u cos-
ceMm cnabo tun 1116, :

7. B rny6unnoil o6cTaHOBKE, B YCJAOBUSAX 3aCTOMHOrO WJIN 3aMej-
JIEHHOTO Bomoo6GMeHa, 3HaueHHEe afcopOIMOHHO-OOMEHHBIX IpoIec-
COB JOJKHO CHYXKATHCA BBHUAY OOGINEro yMeHbIIEHHsS] KOJJOHIHOCTH
TOpPOJ H Iepexosa OOMEeHHBIX KaTHOHOB B HeOOMEHHOEe COCTOsIHHE.
Ilpoucxoxnense WHUPOKO pacnpOCTPAHEHHBIX BOJ, B TVIYOMHHOH 30HE
ApKO- BuipaxeHnHoro Tvna II116 Henb3si cBsA3HBATH C peakUHsIMH Ka-
THOHHOTO 00MeHa. :



I'masa VII

®U3HYECKHUE PAKTOPBI

K paccmarpuBaemoii rpynne GpakTOpOB OTHOCATCS TeMIeparypa,
JaBJieHHe, BHYTPUNIOPOJHOE HCHapeHHue, BpeMs W HPOCTPAHCTBO.

1. TEMOEPATYPA
iz

I Kosebanus TemiepaTyphbl H3MeHSIOT CBOUCTBA BOABI KaK PacTBO-

puTessi: ¢ NOBBHIIIEHHEM TeMIlepaTyphl H3MeHsAeTCs pacTBOPAIILAS
{ crnoco6HOCTh Boasl. HauGosee pacnpocTpaHeHHBIE B IPUPOMHBIX BO-
% Aax coJn, o0yc/JOBIHBAIOIINE X MHHEPAJHM3aluio, [10-pasHOMY pea-

! THPYIOT Ha TeMIepaTypHbI (PakKTOp: PacTBOPHUMOCTb .OJHUX COJEH

CHJIbHO YBEJHUMBAETCH C POCTOM TEMIEpPaTypwl, APYrux, HaoGOpoT,

najgaer; HEKOTOPBIe COMH «¢J1aG0 pearupyloT Ha H3MeHeHHe TeMIle-
‘\paTypr (taba. 7).

i Kaxk sBerByer m3 riiaBl VI, pacTBOPHMOCTh HATPUEBBIX COJEH,
B 0oOlileM, YBeJIHYHBAETCA C BOSPACTAHHEM TEMIIEPATyphl, 2 KajibllHe-
" BbIX coqell (3a mcxarouenneMm CaCly) mamaer. PacTBOpHMOCTE KpeM-
HeseMa B ONpeleNeHHbIX npejesax YBeJHYHBAeTCT NPONOPIHOHAJBHO:
pocty TemmepaTyphl. PactBopumocts xe MgCO; naxke B BOZAE,
naceimienuoi COq, ¢ yBenmueHneMm TeMuepatypul ot 13 mo 100°C
nanaer ¢ 28,4 no 0,0 r/a. AHanOTHYHO U3MEHSIETCS U PACTBOPHMOCTD.
KapGoHaTOB Ka/bIlusl.

7 C pocrom TeMuepaTyprl yBeJHYHBAeTCH mccouuaum BOJBI, TAK
\KaK TaKoil mpouecc sBIAETCA IHAOTEDPMHUYECKHM. ITO BHISHIBaeT
‘nopblmenne akrusHocTH HoHoB H' u OH’, Bxopsawux B cocras MuHe-
/PalioB BOJOHOCHBIX TIOPOJ. B yCNOBHSIX HOBHILEHHBIX TEMIEPaTyp
THAPONU3Y MOJIBEPraloTCsl He TOJBKO HPOCTHIE COJMH, HO ¥ CH/IMKATBHL
/ B aJOMOCH/INKATHL.
~~, PacTBopuMOCTL YIIEKHCJIOTHL C POCTOM TeMIEpaTypel u HAaBJje-

aua samerdo ysejuuuBaercs (C. Il. Manunun, 1959). Pactsopu-
MOCTb MHOTHX CO€AMHEHHI MBIIIbsIKa H GOpa ¢ BO3pacTaHHEM TeM-
nepatypel yBeauuuBaerca (C. P. Kpainos, M. X. Koposbkos,

1964).
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Besnuynna temnepatyphl onpefensier (a3oBble HepeXOIbl BOAHI,
TeueHue 6HOXHMMHUYECKHX DeakUMi H CKOPOCTb XMMHYECKHX PeaKiui.
Jna OnoxyMuUYeCKHX IPONECCOB XAapaKTeDHBIM IIOPOrOM SIBJASRTCH
50°C — Hauasno cBepThIBaHUs OEJIKOB W 3aMHpaHHe OpPraHHYECKOH
2KH3HH, XOTS KH3HEJesITeJbHOCTb HEKOTOPHIX BHJIOB OaKTepHH BO3-
MOX{Ha H npH 6OJBLIHX TeMnepaTypax. .

H3amenenne TeMnepaTyprl CKasbiBaeTCs Ha BSISKOCTH BOABL Enu-
HMIA BI3KOCTH — CAHTHIYas — ompenenena npu temuneparype 20° C.
Ilpu oxnaxpenun BogH g0 0°C BI3KOCTH BOABI JIOCTUTAeT
1,789 cawrtunyasa, a npu HarpeBanuu no 100°C ymenbmaercs 1o
0,284 canrunyasa. C TeMIlepaTypHLIMH YCJAOBHSMH TeCHO CSI3aHBI
cTeneHb NOABHKHOCTH BOJB U IPOHHIAEMOCTh nopoA. B pesyabraTe
[IOBBIIIIEHHST TEMIEPaTYPEl ¢ TAYGHHOH MPOHCXOAMT OCBOGONKIEHHE
PU3HYECKH CBA3AHHON BOJNLL M YBEIHUEHUE IIOPHUCTOCTH T'OPHBIX I10-
pol ¥ uxX GUALTPAHUOHHOH CHOCOGHOCTH.

CymecTBYIOT TP XapaKTePHBIE TeMIePaTypHBle TOYKH, COOTBET-
CTBYIOIIME NEePEXONy BOAB W3 KUAKOrO COCTOSIHMS B TBEpLOE W Na-
poobpasnoe: nepeasi 0°, Bropasi 100° u tperbsa 374° C. B o6cTaHOBKE
BOIOHOCHOTO IjlacTa TOYKH (asoBOro mepexoja MOTryT He COBIa-
JaTb C YKA3aHHBIMU TeMmIepaTypaMi. K XapaxrTepHbIM TOUYKaM CJe-
Iyer otHecta W remimepatrypy -+4°C, mpu kotopoit Bora obsajnaer
HauboabIIeH HIOTHOCTBIO. '

Mccnenosanns cTpoeHUst KUIKUX DACTBOPOB ¢ NOMOILBIO PEHT-
TEeHOBCKHUX Jiyuell TOKa3biBalOT, UTO pa3jMYHbie HOHB B PacTBOpE
BAMAIOT Ha CcTPYKTYpy Bognl (B. 1. Jdamuios, 1936), «ykpemssis»
UJIH «Pas3pHXafAA» pacTBOP. IDTO Ke MOATBEPKJAETCH HCCAEAOBa-
HHEM KDUTHUECKHX TeMIIepaTyp BOJAHBLIX PacTBOPOB, COXEpP:KALIUX
Te WU HHbIE HOHBL H THApPATHL. Bce pacTBOpEL UMeloT Dosiee BHICOKYIO
KPHTHYECKYIO TEMIEPaTypy MO CPABHEHHIQ C KPHTHYECKOH TeMIuepa-
Typo# uucroi Boan (374°C). Hanuuse WoHOB HATpHs OYeHbL TIOBHI-
LlaeT KPUTHUECKYI0 Temneparypy pacrsopa (H. M. Xurapos u ap.,
1939). B MHOrOKOMIOHEHTHON CHCTEME& 3TO BJHsHHE Ppas3JHYHBIX
HOHOB BecbMa CJI0XKHOe. KpuTuueckasi TeMIepaTypa 3aBHCHT OT CO-
cTaBa KOMIIOHEHTOB M OT MX KoHueHTpauuii. OnzHako BO3pacTaHHe
KDHTUYECKOH TeMmepaTyphl ¢ IOBBIIIEHNEM KOHHEHTPALUH PACTBOPA
Pe3KO mposABJdeTcs TOJAbKO B HPOCTHIX II0 €OCTaBY pacTBOpax;
B CJIOXHBIX PacTBOPaX 3TO Bo3pacranue szaMmennsdercd. [lo MHeHHIO
B. H. Bepuauckoro (1933), asnsa pacTBOpOB, CYUIECTBYIOLHX B IJIY-
OOKHX yacTsiX 3eMHON KOPHI B OOCTAHOBKE BBICOKMX JaBJIEHUH, KpH-
THYecKasi TeMIiepaTypa Moxer mocrturatbh 425°C. -

Takum oOpazoMm, B mnpoiiecce ABHMKEHHS IIOA3EMHBIX BOJ H3
BEPXHHMX XOJOJHBIX TOPH3OHTOB B HHXXHHE Harperble TeMmIieparypa
BEHICTYNaeT B POJHM KOCBeHHoOro (paxropa Meramopdusanuu xuMuue-
ckoro cocraBa Boj. Ilo Mepe omyckaHHSI NOJ3eMHBIX BOJ IO BO3-
JeficTBHeM TeMIepaTypHOro rpafiHeHTa HEKOTOphle COJIH, Bbillajas
B OCajiOK, [OCTENEHHO YXONST 43 PaCTBOpa M 3aMEHSIOTCA TaKUMH
COJISIMH, JIJil KOTOPBIX BBICOKOTEMIIEPATYPHAst OGCTAaHOBKA sIBJSIETCS
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Gosee OnaronpuaTHOH. B cBA3SHM ¢ 3TUM H3MEHsieTCH XUMHYECKHIE
THII BOJBL. XOTA HEKOTOpble THUIIBI BOJ (H3NpUMep, XJOpPHUAHBIE HaA-
TpUEBble) MOI'YT CYIIECTBOBAThH B OUEHL LUKPOKOM [HAMA30HE TEM-
neparyp, TeM He MeHee JJIs KaXKJAO0H TeMIepaTypHOU 30HBL Xapakre-
PeH CBOH 0COGHIH XMMHUECKHH COCTaB.

B ckazarHOM MOXHO yOelUTbCs Ha NpHMepe PalioHOB ¢ ray0o-
KOH HUPKYAANUEH TOA3eMHLIX BOJ M C PAa3BUTHEM TI'EOXUMHYECKH
HHepTHBIX nopoja. CraboMuHepa l3oBaHHbIE TEPMBI CEBEPHBIX nemneil
Tsiup-llans gBAAOTCS [0 KATHOHHOMY COCTABY HaTPHEBLIMH, XOTS
B8 0o0JacTy HMX ITHTaHUS paclpoCTpaHeHbl THAPOKApOOHATHLIE KaJjb-
nuessle Boabl. Ha Gospuiux ray6uHax, I'ie TOCHOLCTBYIOT BHICOKHE
TeMIepaTyphl, IuApoKapDOOHATHBEE KaJbIMeBHE BOALI CTAHOBATCH
HEYCTOUUMBLIMU K MEeTaMOp(H3YIOTCS B CHIHKATHO-THAPOKapGoHAT-
HBle HaTpHEeBHIE, UTO CONPOBOXKAaeTcs 06pasoBaHueM MUHEPaJia KaJib-
nuta. B maHHOM TpuMepe HapsAay ¢ MeraMopdHsanuell Bog UAET
oborailleHHe HX HOHAMH IIyTE€M PACTBODEHHUS CHIMKATOB HaTpPUSL.

IToxzemuble BOABI, NOTPYKasACh B Hedpa 3eMJIH, TOABEPrarTcs
BO3JECHCTBUIO PETHOHAJNBHBIX T[EOTEPMHUYECKUX T0JeH, 00ycaoB/IeH-
HBEIX OOIUMM TeOTEePMHUYECKUM TIPajHeHTOM, MU JOKAJIBHBIX TEPMH-
YECKUX dHOMAJu#, BO3HUKAIOIIHX HPU BHEJPEHHH MarMaTHYeCKHX
macc. [To paunbim I, C. Jlaspurra (1959), remneparypa nopon npu
BHEJAPEHHM HHTPYsuu YyBeamumsaercst no0 500-—1200°C. Cuenosa-
Te/IbHO, MarMaTHYecKHe Ouard MOTYT PacCMaTPUBATHC KaK aKTH-
BH3ATOPHI THPOXUMHUIECKHX POIECCOB. s

- Benuuupa reoTepMHUYECKOrO rpajueHTa 3aBHCHT - OT XapaKrepa
FE0JIOTHYECKUX CTPYKTYP, JUTOJOIHYECKOTO COCTABA NOPOM M JPYTUX
obGcroarenscTB. B cpenHeMm /A BepxHedl 4acTH CTpaTHC(HEPH TeM-
-IepaTypa Ha KaXAbi KuJIoMerp ryOuHsl yensnuuBaercs na 32,9° C;
Ha rayOrHe 20 KM BepositHOe ee 3HaueHHe okosio 600°C, a jpas
- HHXKHe# rpaHuubl 3eMHO# Kopel — 1000—1100°C (K. @. Boropo-
nunkuit, 1964). IloxsemHas ruppocdepa colepkHUT IIpeHMyIEcT-
BEHHO TepMaJibHBle BOJABI U TOJBKO HeboJpllas 30HA BOA H IHOPOL
3eMHOl KOpbl sBJdeTcd oxJaaxieHHo#. Kak mokasano OypeHue,
yxke Ha raybure 2000—3000 M BCKpBIBalOTCS BOABI ¢ TEeMIepaTypoil
70—100°C u OGousee. IlpogBneHue rayGokmx BOJ CTpatHchepbL
MOXKHO Ha0/0gaTh B paloHaX TEKTOHHUECKHX HAapYIUEHHH, rie 5TH
BOJABI BLIXO/SAT Ha [OBEPXHOCTh B BHJE TIOPAYHX HMCTOYHUKOB HJIA
NapOTHAPOTEPM.

Kak ykaseiBaer Bb. ©. Maspunxuit (1964), B apresuanckux 6ac-
ceitHax  (3anapao-CubGupckoM, Oaccefinax I[IpenxkaBkasess ® 1Ap.)
rupokapOoHATHBE KaJbUHUeBble BOIB OOBIYHBl B 30HE XOJOJHBIX
BOJ, U PEIKO Berpeuarorcs npu Temrepatype soie 20°C. Cyabgart-
HBle ‘BOJBl BCTPEUAIOTCH B TEMIIEPATypHBIX 30Hax no 50°C, B ycjio-
BHSIX KOTOPBIX aKTHBHO IIPOTEKaeT Ipolecc AecyibdaTH3aluy, NpH-
BOIOSAIIHA K HCUE3HOBEHHIO MOLOGHOTO cOoCcTaBa BOJA B 60Jiee BBICOKO-
TeMmepaTypHeIX 3oHax. Habamopaemele B paloHax COBPEMeHHOT
BYJKaHW3Ma CcyabdaTHble KHUC/IBE BOAB C TeMIEPaTypoH BHIMIE
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50° C, kaK npaBusio, CBSI3aHBI ¢ OKHCJIEHHEM B HOBEPXHOCTHBHIX YCJIO-
BHSX CEPOBOJOPOJA H CEPHHCTOrO rasa, HOJHHMANIIMXCS H3 TJY-
6uHnl. XJOpHAHBIE BOJABI BCTPEualoTCs B JMIOOBIX TeMIepaTypHBIX
30HaX. B 30Hax COBPEMEHHOTO U MOJOJOr0 BY/IKaHA3Ma TepMasbHble
BOJABI, BBIXOMSIIIHE HA NOBEPXHOCTb C TeMiepatrypoll 6oJee. 100°C
KaK NpaBHJIO, ABJISIOTCS XJIOPHAHBIMH HATPHEBLIMH. ~

HeobGxonnumo orMetuth, uTo Ha O0jbluIo# raylHuHe OpOciexeHa
30Ha TepMasbHBIX XJOPHIHBIX paccojioB Tuma 1116. Dtu paccoan
no mpeodIafalmMUM KaTHOHAM, MeCTaMHi ABJISIOTCSA KaJbIHUeBO-HAT-
PHEBBHIMH, HaTPHEBO-KaJbLUEBLIMU U JaXKe KajbiuesbiMH. B Bocrou-
ot Cubupu u 8 CIHIA o6napyxensl BecbMa kpenkue (500—
650 r/n) TepMaJbHBIE XJOpHIHbIE pacconsl, cocrosuye Ha 80—90Y%
U3 XJOpHZOB Kajbluusd. Kak nogasanu wabmionenus (E. B. Ilunne-
xep, 1964), ykasaHHOro cocrTaBa paccoJbl, [0-BHAHMOMY, MOTYT
CYLLEeCTBOBATh TOJBKO TpPH BBEICOKOH TeMIeparype u mAasienun. Tax,
paccoaibl, BCKphiTHe Ha raybume 1130 m ¢ teMneparypoii 40,7°C,

‘- IpH BHIXOJE Ha MOBEPXHOCTh uMesu temueparypy 12-—15°C. Beaen-
CTBHE HM3MeHEHHS TEPMOAHHAMMUYECKHX YCJOBHUHA H3 3THX PaccojoB
KPHCTaJ/II30Ba/IHCh COJIH, TIABHBIM 06pa3sOM XJIOPH/b KajbIus.

: B semHOll kope BBIESIOTCS TPH THAPOTEPMHYECKHE 3OHDI
(K. ®@. Boroponutkuii, 1964):

1) 30Ha MOA3EMHBIX BOJ, C TeMIepaTypaMu HUZKE TOUKH KHIIEHUST
(npu arMocdepHOM TaBJEeHHH),

2) 30Ha OA3eMHBIX BOJ C TEMIEPATYPAMH BEIIle TOUKH KHIIEHHS
(neperpeTsix BOL),

3) 30Ha NOJA3EMHEIX BOA C TEMIEPATypaMy BBIIIeE Kpumqecxon
{razoo0pasHbIX BOA). ‘

Pasnnuaior Takxe ofsacTH a3oHaJbHbE, 00Mafa0IHEe IIOBbIIHeH-
HBIM FeOTEePMHYECKHM TIDajfHEHTOM, K KOTODBIM OTHOCATCH 00JacTu
COBPEMEHHOTO BYJKAaHH3Ma, pPalOHB TEKTOHHUECKMX HapyleHuH
€ BBIXOZaMiy TOPSAYMX BOJ M mapa, oOUIMpHBIE MJIOHIAZH CaMOBOBIoO-
panud yraell H ciaHIeB H YYacTKH HHTEHCHBHOFO OKHCJEHHUS cym)—
dbutoB.

IIpHunyo# BOSHHMKHOBEHMS IePerpeThix N0A3eMHEIX BOJ SIBASIOTCS
TNOBBIUIEHHBlE IJIAaCTOBHE NaBJeHHSA. B saBHcuMoOcTH. OT NOCHAEIHHX
TeMrepaTypa IHeperperbix BOJ MOXKeT ¢ IyOuHOI BO3pacTaTh:.OT
100°C no xpurnueckoil. OT MeHee TieperpeThix Boxy (¢ TeMuepary-
pamu umxke 100°C) neperperhie BOABI OTAMYAIOTCH IPEXKJIE BCEro
($U3NUECKUMU CBOHCTBAMY — IJIOTHOCTBIO W BSI3KOCThIO, OKa3bIBalo-
UMK GOJbINOe BJAUSIHUE Ha XapaKTep UX NEePeBHKEHUs B [OPOLAX.
YBesnyeHHe TEMIEDATYPH IPHBOJAHT K NOHMMKEHHWIO HX ILJIOTHOCTH
¥ BSI3KOCTH, HPH IOBHILEHHH JABJEHUH TPOHCXOLUT UHOE SABJEHHE.

‘OTnuuTeNbHON YepTOH TeperpeThix BOJ SBJASETCS TaKiKe HEKO-
Topass cruenu¢puYHOCTE (DOPMHPOBAHHS HX COCTaBa, 4TO 0OYCIOB-
JIEHO BBICOKMMH TeMIlepaTypaMmH, 32 CUeT KOTOPBIX TPOHUCXOIUT IIO-
poiienne - AudQy3uHn  BelIecTB, YBeJIHUYEHHEe CKOPOCTH XHMHYe-
CKHX peakuyii, yMeHbLIeHHe pacTBOPHMOCTH TIa30B, OrpaHHUeHHE
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MHUKPOOHOJOTHUECKOH JeATENbHOCTH, a TaKXKe H3MeHEHHEe aKTHBHOCTH
IIPONECCOB HOHHOTO OOMeHa.

Ha reppuropuu CCCP HaMeuamoTcs yeThlpe 06/1aCTH ¢O CAeAYIO-
IIEMH BO3MOXHBIMH IyyOMHAM# 3aJjeraHusl Ieperpetelx Boj: [ —
menee 2,5 kM, I1—or 2,5 50 5 km, III— ot 5 go 10 kM, IV — Godiee
10 xm. Haunbosee mmpoko pacnpocrpanenst obaactu II u IIL. Ilo
nasaeiM K. @. Boropogunkoro (1964), meperpersie Boabl 001a0a0T
B OCHOBHOM XJIODUAHBIM HaTpueBbHIM cocraBoM. Ha oraenbHBIX
Y4aCTKaX BCTPEUEHBl TaKKe XJIOPHAHO- U Cyib(aTHO-KadbUUEBbIE
IJIACTOBBIE BOJABl W TUJAPOKapGOHATHO- H CYJbh(aTHO-HATDPHEBBIE
TpelllHHHO-KHJbHBIe BOAB (TepmuHoaoris K. @. Boropomunxkoro).

IlpeoGsagawinass MuHepanu3alnyus JIaCTOBLIX HeperpeThix BOJL
cocrasiasier 10—100 r/n, pH usmensterca ot 6 go 8. Haubosee pac-
IPOCTPaHEHHBIMH a30BBHIMH KOMIOHEHTAMH B 3THX BOJAX SIBJSIOTCS
CHy, COy u No. B orsinune or NJacTOBBIX TPEMIHMHHO-XKHJIbHBIE TI€-
perpeTsle BOJB XapaKTepH3YIOTCA cl1aboH MUHepaau3aiHel (peiko
npeBblaIes 2-—3 /1) u B psfie CAyuaeB sIBHO KHCJOH peagnuei
(pH<2). Kpome Toro, omm oforamieHsl GOABIIHM KOJHYECTBOM
MHKDPO3JIEMEHTOB W B 3HAUUTEJbHOH CTENeHH Ta30HACHIIEHH.

Hano nonarate, uto B XMMHYECKOM COCTaBe CJIaGOMHHEpAJH30-
BaHHBIX NEPErpeThiX BOJ OOJBIIYIO POJAb HIPAET KPEMHEKHCIOTA,

C noHHKEHHEM TeMIIepaTyphl UPOHCXOOUT YMEHBIINEHHE CaMOo-
nupdysuy HOHOB B PacTBOPE W H3MEHEHHE TPAaHCIAMHOHHOIO JABH-
JKeHHSI MOJIEKYJl BOJBl, KOTOpPHle CHHUXKAIOT CKOPOCTh XHMHYECKHX
peaxuuit. M. M. JlepGenesa (1964) uccienosana BAHSHHE TeMOepa-
TYpbl Ha BhHILIEJaYMBaHHe TOPHBIX HOPOJ M NPUILIA K CIeNyIOUHM

 BBIBOJAM: 1) mpu TNOHMXKEHHH TeMIepaTyphl B3aHMOJEHCTBYIOUIHX

BeWIeCTB O OTPHIATE/bHBIX ee 3HAUEHHI CKOPOCTb peakuuu oOMeHa
HOHOB, BXOJASINHX B COCTAB IIOIVIOUIEHHOTO KOMIJIEKCa HOPOXEBI, He
yMmeHblnaercs; 2) NpH TPOYHX DABHBIX YCAOBHSX IPH OTPHLATE/b-
HOll TeMIepaType B He3HAUHTEJbHOH CTeleHH CHHIXKAETCS BHILIEsa-
YHBaHKE COeAMHEHHH, 00pa30BaHHBIX MOHAMH MAaJjbiX SHepTHii THi-
patauus, T. e. wonamu Na’, K, Ca”; 3) npu oTpHIaTe/NbHOI TeMIle-
parype BblllejlayHBaHHe CcOeJHHEHHH, 00pa30BAaHHBIX HOHAMH
Gosbluux sHepruit ruppatauun Mg, Fe~, Al”, Si™" npu npouux
PaBHBIX YCJOBHAX MEHbIIeE, YeM IPHU MOJIOKHUTEIbHOH.

Paccospl 30HBI BeWHOH MEeps3/OTH YacTO MMEIOT OTPHLATENhHYIO
temnepatypy Ao munyc 20°C (A. WM. Hszenc-JlutoBckui, 1964).

2. JABJIEHHE

OzxHOBpeMeHHO C yBeJHUEHHEM TeMIepaTyphl ¢ TJyOHHOH H3Me-
HAeTcd W NaBjeHHe. [lociefHee, ecan UCXOAUTH M3 TOTO, UTO CPEA-
Hsl OJIOTHOCTH IIOPOJ BepXHeH wacTtu JruTOCQepbl paBHa 2,79, BO3-
pacraer Ha npoTsikeHuu | kM Ha 279 atM. Ecad OpUHSTH CPERHIOIO
mIOTHOCTh BOABI paBHo# 1,00, To Ha raybuHe | KM rujpocraTuue-
ckoe napjeHne Gyper mocturatk 100 atm. [faBienne B MeHblIed
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‘ CTelEHH, YeM TeMIepaTypa, BJIHSeT Ha PacTBOPSIONYIO CIOCOGHOCTD
soapl. Oguako Ha GojbIIHX TAYyOHHAX C 3TuM (PAKTOPOM CJENYeT
CYHTATHCH, TOCKOJIbKY pacTBOpSAIONLas CHOCOGHOCTH BOJB 3HAUH-
TeNbHO YBEJAMYUBAETCH. OMIHPHUECKHX HLAHHBIX IO 3TOMY IOBOAY
OYeHb HEMHOFO.

ITo TepmonuHamuueckum pacueraMm I'm6cona (1938) pacrsopn-
MOCTb cOJieHl ¢ yBenuueHuneM HAaBjeHus Ha 100 aTM. yBequuuBaercs
caepyiomum obpasom: CaCOz uwa 7,6%, amruapura (CaSO,) na
7,7%, runca Ha b,7%, CaF; na 3,3%.

B. Y. Manuxug (1962, 1965) nccienosan pacTBOPUMOCTb aHIHI-
pura npy pasieHusax 500, 1000, 2000, 3000 kr/cM? u Temueparypax
30, 40 u 50°C. PesynbTaTH ero onpejeseHusl cBeleHs B Taba. 9.

Ta6muayga 9-

PacTBopuMOCTh aHrHAPUTA B BOJE NPH Pa3JHUYHBIX
AaBjeHussX u TeMueparypax, no B. U. Manuxuny

CaS0Q,, r va 100 r pacrsopa
JaBnerue,

Kr/en? - 30°C 10°C 50°C
1 0,25 0,22 0,19

500 0,38 0,37 0,45
1000 0,84 0,70 1,00
2000 1,44 1,30 1,70
3000 1,90 2,10 3,00

Kak BugHO W3 pe3yasTaTOB, MpHBeLeHHEIX B TabJ. -9, pacTBopu-
MOCTb aHTHJPHUTA TIPH UCCJIEJOBAHHBIX TEMIEPATyPaxX C NOBHILEHHEM
JaBJeHUS CHJIBHO Bo3pacTaer. Dojiee HHTEHCHBHO YBEJHYHBAETCSH
pacTBOPUMOCTb C, NIOBBILIEHMEM [aBJjeHHsi npu Temneparype 50°C.
VIHTepecHO OTMETHTH, UTO 3aBUCHUMOCTb pactBopuMoctd CaSO4 or
TeMIepaTypbl TpPH pasHBIX [aBJeHHAX HeodWHagoBas. Ecau npu
aTMOoCchepHOM JNaBJEHHH C YBeJWYEHHEM TeMIiepaTyphl pacTBOPH-
MOCTh 3TO# cOJM BOOGIe majaer, To npu xasienun 3000 xr/cm? Ha-
gnonaercs o6paTHas 3aBUCHMOCTb: pactBopuMocTh CaSO, ¢ yse-
auyenneM temnepatypsl ot 30 mo 50° C Bospacraer or 1,90 mo 3,00r
Ha 100 r pacrBopa. CaenoBaTenbHO, Ha Ooabmiux riyOHHax ycnao-
BHsS PABHOBECHS B pacTBOpax OVAYT COBEPUIEHHO WHHBIMH, YeM Ha
[IOBEPXHOCTH. _

- H. U. Xurapos (1957), akcnepuMeHTaJbHO H3YYaBIUHE PaCTBO-
pEMOCTH KpeMHe3eMa NPH BBICOKMX TeMmueparypax (300—600°C)
1 BeICOKHX AaBjeHusx (1000—4000 xr/cm?), mpuiies X BBIBOIY, UTO
8 NOAOOHBIX YCHOBHSIX 3HAUEHHE BEIMUMHB! EPEXOZa B PacTBOP
KpeMHe3eMa JOCTUTraeT HeCKOJbKUX IPAMMOB Ha JIHUTP.
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B mponmecce mopHATHS BOX, HACBHIIIEHHBIX HEKOTODBIMH KOMIIO-
HeHTaMu Ha IJyOuHe, OyAeT IPOHCXOAUTb BEINAJEHHE conell us
pacrBopa H, C/AefOBATENbHO, yMeHblleHHe MHHepanuzanud. OpHaxo
B JIAHHOM cJydae GoJibliee BJAMSIHME Ha MeTaMop(H3alHi0 COCTaBa
NOJ3eMHBIX BOJ OKa3biBaeT yMeHbleHHe PacTBODHMOCTH He BCJel-
CTBHE TIaJleHusl jaBJieHHsd, a BCJAEJCTBHE MPOUCXOJSINEro NPH ITOM
BbleseHus rasa. Ilpm morepe Bomo#t aByokucu yraepoga (COs)
LeJblli psj MHUHEPAJOB, JEMEHTHl KOTOPOro paHee YAEPXKHBAJHChH
B pacTBOpE, HAYHYT OTJNArarhbCs.

3. BHYTPHﬁOPOIlHOE UCNAPEHHE

Ilponece ucnmapenus siBjasiercst rAaBHBIM GaxTOpoM (GOpMHpPOBA-
HUus MHHepaNH3alMH ¥ XUMHYECKOTO COCTaBa IOBEPXHOCTHHIX MU
TPYHTOBBIX BOJ B apUAHBIX KAMMAaTHYeCKHX ycaoBusax (raasa [IT).
CyilecTBOBaHHE B IIPUPOjE BHYTPUTPYHTOBOrO (BHYTPHUNOPOJHOTO)
ucnapeHus moaTBepxkaaercs nabmomerusmu. B. H. Kynun (1959)
TIPUBOJUT PSJ LOBOLOB B TOJb3y HaJHYUS HCTAPEHHS ¢ TMOBEPX-
HOCTH 3epKaJjia IPYHTOBBIX BOJ TIPU JM0GOH riyOuHe ero sajerasusi.
CyTb BOmpOCa, CIefoBaTeNbHO, COCTOUT B TOM, Ha KaKOH [IyOHHe
H B KaKUX YCJOBHUAX JaHHLIA mpouecc npuodperaer peanbHoe 3Ha-
gyenue. [as moj3seMHBIX BOJ, HaXONALIHXCH B HHTEHCHBHOM JBH-
JKEHHH, BHYTPHUIIOPOAHOE HCIapPeHHe He MOXKeT OBITh BenyIinMm dax-
TOPOM YBEJIHUEHUS MX MUHEPaAJH3aIHH.

Bonpoc o cyiecrBoBaHHM MOA3EMHOTO HCIapeHusi Ha GOJBIIUX
ryGHHAX SBJASETCS JUCKYCCHOHHBIM. HHKaKHX KOHKperHBIX NaH-
HBIX II0 3TOMY NOBOAY TOKa He uMeercd. B Havane XX Beka amepH-
kauckue reosord Mussic u ¥Yanaee (B. A, Cynun, 1935) npeasno-
KUJAH THOTE3Y, OOBSCHSIONIYIO BEICOKYI0 MHHEPaJHU3alHI0 BOJ,
He(TSHBIX MeCTOPOXKIeHHH moa3eMUbIM ucnapenunem: CornacHo 310#
runoTese, NOBEPXHOCTHAA BOXA, oborallleHHad TIPH HUPKYJAUHHA IO
0CafOYHBIM TOPOAAM PACTBOPUMBIMH COJISIMH, IOBBIIIAET CBOIO KOH-
IIEHTPALMI0 B OCHOBHOM TIOJ BO3JeflCTBHEM pacIlIHPeHus ¥ BblIe-
JieHHus 3akJIOYeHHOro B Hel rasa. K uncay daxropos, omnpenessio-
[UX HCTapeHHe HaiTJayOUHE, OTHOCHATCS NOBBIIMIEHHE TEMIIepaTyphl,
MOsABJEHUE W JBUXKEHHE Tasa M CTeleHb HACHILEHHS IOA3€MHOM-
atMocgepsl BOASHBIMY MapaMH.

VBenauuyenne MUHepadusanyuu HedTAHBIX BOJA CONPOBOXKAAETCS
BhHINafeHHeM KapOOHATOB, CHJIHKATOB, CEPHOKHCJOTO KaJbIiHs,
a B HEKOTOPHIX OJATOTPHATHBIX CAyUasix Haxe XJODUIOB HATPHA.

Oco6GenHO MHTEHCHBHO 3TOT TIpoHecc NposBiser cebs mocie
BCKPHITHS HedTsiHOrO MecTopoxjeHus. Mujjic u Yaawc nosarady,
4TO KOHIEHTPUPOBAHUE TOA3EMHBIX BOJ He(PTSIHBIX MECTOPOKAEHHH
TIPOMCXOJAUT B TeYeHHe JJIUTEJbHBIX TeOJOIHMYeCKHX HepHOMOB.

B. M. BepHajacku#l mpusHaBaj BO3MOXKHOCTh YBEJHUEHHS MHUHE-
paqu3aliy NOJ3EMHBIX BOJ 3a cueT ucnapenus. OH gucam: «mo mepe
yriay6JieHus NpecHble MAacTOBble BOALI CXOAAT HA HET, ¥ HAYMHAWOT
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npeoliafaTh cojieHbie MAACTOBBle BOAB. HaKonem, g caMBIX IIy-
GOKHX BOJ SIBHO HAUWHAIOT IIpeob/afaTh INACTOBLIE DaccoObHLIE
BOJBL, DTO YKasbBaeT npeXje BCEro Ha NOA3eMHOe HCIapeHue
JIACTOBBIX BOJ. .. X0/ IOJ3eMHOr0 HClIapeHus Gaarofaps IOBbILIe-
HHIO TeMIIepaTyphl CKasbiBaeTcd W B JPYrOM OTPOMHOM SBJIEHMY,
KOTOpPO€ CBS3aHO C MOJHBIM 3aCTHIBAHHEM DACCOJBHBIX IJIACTOBBLIX
BOJI, C MpeKpallleHHeM HX OBRITHA. DTOT IPOLECC HI'PaeT OrPOMHYIO
poJib B CO3JAHMKM DPYAHBIX ¥  TOJE3HLIX MCKONAaeMBIX BOOOIIEe»
(B. Y. Bepnaucxkuit, 1932, crp. 66).

Boabinoe 3HayeHue TOX3eMHOMY HCIapeHHUIO TIpHAaBaj YU
B. A. Cyauu. Ilo . ero npeacras/eHnI0, OCHOBHHIME (aKTopaMu KOH-
LEHTPHPOBAHHUSI NOA3eMHbIX BOJ Ha IyOMHe SABJAIOTCS: <«BHILEIA-
YUBAHHWE M3 MOPOJ PACTBOPEHHHIX COJel, MOBHIIIEHHe TeMIIepaTypbl
MOPOJ ¥ BOJBL IO Mepe yBeJHUeHHUs TAYOHHBl UX 3ajelaHusl U CBA-
3aHHOE ¢ 3THM HCHapeHHe BOAB, B H3BECTHOH Mepe TIPOLECCH T'H-
IpaTaupy MHHepaJJ bHBIX 06pa30BaHUil NMOPOJ U, HAKOHEN, IPOLECCH
HCapeHus BOJ, TeKyIlHe IOJ BO3AeHCTBHEM 3HAYHTENBHBIX Mace
ra3oB, 4acTO VYIJIEBOAODOJOB, 3aKJIOUEHHBIX B TOPHBIX TOPOLAX»
(B. A. Cyaun, 1935, c1p. 26). PakropaMu, YHUQHUUHPYIOIYMH. IIE€p-
BHYHBIA cocTaB mpUpojaHeix Boj, mo B. A. Cynuuy, asasiorcs ne-
cyiapdaruzanud U KaTHOHHBIE 00OMeH, KOTOpPHEe NePEeBORAT COJEHBIE
BOJAH 3e€MHOH TOBCPXHOCTH B <«XJOP-KaJdblueBbie» BOAbL He(pTHHbIX
MEeCTOPOXKAeHUH, a IpecHble cyAb(HaTHO-HaTPHEBbIE BOAB — B BOJLI
KXJIOPHHO-TIEJIOYHBIEY. ' _ ‘

B rmocsegnume rogpl rumoTesa IOX3eMHOTO HCHapeHHs, B He-
CKOJBKO MHOH Monupuranuu, nponaraunupyerca M. E. AnbroBckum
(1950, 1958, 1964). CorsiacHO TUIIOTE3e HTOTO aBTOpa, LA (POPMHU-
poBaHHua TIAyOOKHX BBICOKOMHMHEDAJH30BAHHBIX BOJ CYUIECTBEHHOE
3HAYeHHE HMEEeT INPONeCcC HX KOHUEHTPUPOBAHHSA, OOYCJIOBJICHHbIH
notepel MOJIEKYJbl BOAH B pe3yJabTaTe TMOJ3EMHOT0 HCHADEHHS, r'H-
Jparanud H (IJs HEKOTOPHIX Y9acTKOB) IIOJ BJUSIHHEM aabda-us-
ayuenns. [To M. E. AnbroBckoMy, GoJiee MHPOKOEe 3HAUEHHE HMEIOT
B3aMMOCBSI3aHHBIE TIPOIECCH] HOJA3EMHOTO HCNApeHHs U THApaTallHu.
"~ TlonsemHOe ncmapeHue BHIpaxdeTcs B TIEPEXOJ€ NMOA3EMHBIX BOA
B rasoByio a3y Ha rpaHd TBepLOH M KHIAKOH ¢as, T.€. Ha KOH-
TaKTe MHHEPaJbHEIX YACTHI[ BOLOHOCHOrO Iopu3oHTa ¢ Bomgod. «Ilo-
BCIOLY pacceAHHble B NIOJ3eMHOH BOAe Mejbyalillie Hy3BIphKH ra-
30B pa3jMYHOTO [EHETHUECKOr0 TUPOUCXOXKAEHHA H SBASIOTCA TOH
rasoBo# (as3ol, BHYTPU KOTOPOU NPOMCXOAUT TIOA3EMHOE HcIlapeHue
BCEX NOA3EMHEBIX BOM, B TOM UHCJe ¥ [MyOOKUX HaNOPHBIX».

«Bogpnan yacte cMeCH rasos M BOJASHBIX IIapOB paccenBaeTcs
B 3eMHOH KOpe U YyJeTyyuBaeTcsi BHOBb B aTMocdepy TyTeM Bep-
THKaJAbHOH Aup¢y3nn U nyTeM BHIeJEeHUS CIHOHTAHHLIX rasoB, HAIY-
HPX BBEDPX II0 BOCCTAHMIO CJAOEB MJH TO IMYOOKHM TEKTOHHUECKUM
TpeliyHaM (MHHepaJbHble HCTOUHHKH)» (1950, c1p. 28).

ITo yrBepxpmenuio M. E. ANbTOBCKOro, «Ha IDOTSXKEHHH BeeH
Te0JIOTHUECKOM HCTOPUH MOA3EMHBIX BOJ CYLIECTBOBAJ M CYLLECTBYET |
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OOJILINOH THAPOTEONOTHUSCKHH IHKJ, He CBSI3aHHBIA C OmpeneseH-
HOH THAPOreoJOTHYecKOH 30HOH. DTOT UMUK COCTOHT H3 JBYX BET-
Bell (HHMCXOAfAlleHd M 'BOCXOAsLIeH), XapaKTePUIYOUIHX [Ba IpPO-
THBOIOJIOKHO HalpaB/aeHHBIX nporecca, OXUE U3, HHX 3aKji0¥aercs
B TOM, 4TO BJara arMochepHOTO NPOUCXOKJIEHHS CTPeMUTCH 3a-
MOJHHUTh BCE TOPHl ¥ TPEILINHLI B JuTOCEpe X0J0HOH, cl1ad0 Hach-
IEHHOH pa3HOOOpasHEIMH KOMIOHEHTAMH BOJOH, cO3jarolled o
HEeKOTOPOH - Iy0uHEl 30HY BHIbenaywBaHus. Bropoii mporusomno-
JIOXKHO HampaBJeHHLH Ipounecc OOYCAOBJEH BHYTPEHHEH M BHeLI-
Hell TEIUTOTOH 3eMHOr0 1luapa, NOA BJAHAHHEM KOTOPOH NpOHHKAIO-
mue B aurochepy XxononHble, ciaGo KOHLEHTPUPOBAHHBIE BOIHI
HarpeBaroTCsi, KOHIEHTPUPYIOTCS, YACTHYHO HCHAPSAIOTCS ¢ BHIIaJe-
HUEM DPAa3JIUYHBIX COJIeH, co3XaBasi 30HH LNEeMeHTaldy, u, HaKOHel,
IPeBPAaIlaoTCs B PACCOMBI C IIOYTH IPEieNbHBIM HAaCBIIEHHEM XJO-
punaMH HaTPUA u APYrHMu O6oJiee BLICOKOPACTBODHUMBIMH COJISMHU»
(1958, crp. 37—40).

Croponnuk wusmoxernHo#i rumoreant M. K. Hanapuonos pnaer
celyoliee JOTHUECKOe OOOCHOBaHME CYIIECTBOBAHUS II0A3€MHOIO
HcrapeHus: «Kaxkpas nmxenexalmias 30Ha crpaTucepbl BMeCTe
¢ 30HOH Bblllesiekalllell mnpefcTaBiser COOOH CONDSIKEHHE IBYX
Cpel C pAa3JHYHLIMH 'BeJHYHHAMH TEMIepPaTypel M TapluasbHOro
naBJEHMs Ta30B U NapoB B INOA3eMHOK aTMocdepe, B COCTaBe KO-
TOpOro B GOJBIINX KOJUUYecTBaX UMeloTes U napsl sogei» (M. K. Ha-
napuonos, 1958, crp. 56). «[lapsl Bompl W3 HHUMKeJeXKalled 30HBI
[HOCTOAHHO OYIYT MHUTPHPOBATL B BHINENEXKAUIVIO, a OTTYHa elle
BBIIIE — B CJAELYIOILYIO 30HY # T. 1. /s coxpanenust paBHOBecCHS
B YKa3aHHON BbIllle CHCTEME HA MECTO YIIEAMUX IapOB BOABI Ceii-
yac Ke OYAYT IOCTYyNaTh ApPyrde Macchl NapoB, BHOBb 06pa3oBas-
muecs H3 xKuuxoh mogel» (M. E. AasroBckuit, 1950, ctp. 56).

OcoGenno untencuBHO 31oT nponece, no M. K. Wnaapuonosy,
OCYHIECTBJIsIETCS B He(PTEHOCHBIX TOPH30HTAX, KOTOPHE OH Xapakre-
PH3YET KaK «XOpOlINe HACOCHI, MepPeKaunuBaloline BOASHBIE APhl U3
HHXKeJexXalliHX 30H crpatucdepsl B Bepxuue. CoseBble KOMIIOHEHTH
npd 3ToM ocraiorcs Ha wmecrax...» (M. K. Manapuonos, 1958,
crp. 97).

ITogoGHele Xe HEew pasBHBal B cBoe BpeMsa A. . .Heéeﬂes
(1936). Tlockospky ¢ BO3pacTaHHEM TEMHEPaTypbl ¢ TJIyOHHOH
JOJZKHA BO3PacTaTh U YNPYrocTh BOASHBIX Mapos, A. ®. JleGenes
HpHIles K 3aKJIOUEHHIO, YTO B TIIYOOKHX IJactax 3€MJIH HMeeT
MeCTO TMOTOK Mapoo0pasHOH BOLB M3 Heldp 3eMJu B 0ojee NOBepx-
HOCTHBIe TnacThl 3eMHOH kopbl, Ilpu aToM aHasorus mpoBojHJIach
He ¢ «HACOCaMU», a ¢ «IePeroHHBIMHE ammapartaMmus (1936, crp. 226).

- A. . JleGenes nuiTalCs TAKAM CIOCOOOM OOBSICHHTL 00pa30Ba-
HHE TOA3€MHBIX BOJAOHOCHBIX TropuaoHTOB. ONHAaKO 3Ta 4acTb €ro
YYEHHS O NPOUCXOXKIEHHH TOA3EMHBIX BOJ Oblia NPU3HAHA OLIM-
GOuHOM U He HMeJsa TOT/ia II0C/e/lOBaTeNel,

BrickasplBanus 0 MOA3EMHOM HCIAPEeHUU MBI BCTpeYaeMm W B CTa-
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poit nuteparype. Tak, B 1746 r. npodeccop Kion us Jaunnura omy-
Gaukosan tpakTtat «PasyMmHBIe MBICSM O NMPOUCXOMKJIEHHH HCTOUHH-
ko u nopsemHeix Boay (K. Kei#nbrak, 1935). Mopckas Boja, o
Kroony, mpoHHKaeT B 3eMJI0, I'ie HOJ BAUSHHEM BHYTDEHHeH Te-
IJIOTH 3eMHOrO Iliapa NOCTeNeHHO Hcmapsiercss. KioHoM JaHO H- cO-
OTBETCTBYIOIIEE «MaTeMaTHdyeckoe OOOCHOBaHME» CBOUX paccyxkie-
nu#. [lpaBma, B COBpPeMEHHOH TpPaKTOBKe THIIOTE3Bl IOA3EMHOI0
cnapeHus B HeApa 3eMJIH HHQUIbTPyeTCs KOHTHHEHTaJsbHAas BOAA,
npuyeM OpecHas, HO OT 3TOro CyTh Henaa He MeHsiercs. Muorue yue-
upte XVII u XVIII Bekos BO3paxKaJju OPOTHB 3TOH TEODHH, YKa3hbi-
Basg Ha TO, YTO IOCTEIEHHOE HAKOIUIEHUHE COJEH, 0CaxAARUHXCS
NpH UCIaPEHHH M3 MOPCKOH BOAMI, JaBHHIM-AaBHO AOJIKHO OBLIO Obl
"IPHBECTH K COBEPIIEHHOMY 3aIIOJHEHHUIO MYCTOT.

Ilepefimem K KPHTHYECKOMY DACCMOTDEHHIO apryMeHTalluH
M. E. AjbTOBCKOro, TPaKTYIOIIEro [OJ3eMHOe HCIapeHHe Kak
BecbMa JJIMTENBHBIHA TIpollecc, oCcyllecTB/IsIeMbll B paspese reoJoru-

- yeckoro Bpemeny. B Gosee pannelt cratbe (1950) oH mpHBOZUT MOI-
CUETHl BEJWUYMH [OA3E€MHOTrO HCIapeHHs A BOAOHOCHBIX T'OPH30H-
TOB PAasJMYHOTO BO3pacTa, HAYHHAS OT JEeBOHA M KOHYas TpeTHd-
no#i cucremoit. Ilosyyalorces HesHauHTesnbHble BEJIHUHHBL, KOJEOJII0-
muecsa ot 3 g0 40 mm® 8 rox us 1 M2 Boawl. [lockosbKy ympyroctb
napa MHHEpaJU30BAHHBIX BOJA 3HAUHTEJBHO HHKE TAKOBOH Ipec-
HBIX, HAdO NOJAraTh, UTO HUCNADPEHHE COBEPIIAETCS OO 3aTyXakole
KDUBOM M TIPU JOCTHXKEHHH CTAAWH PaccoJoB OHO (haKTHYecKH TIpe-
Kpalaercs.

Ortciona cienyer, uto GOpMHPOBaHME NMOL3eMHEIX PacCOJOB IIPO-
H30IILJI0 ellle B OT/]ajeHHBle Fe0JOTHUECKHe 3I0XH H HOITOMY HX
cJlelyeT paccMaTpPHUBaATh KaK Hac/lelue NpeblAyIHX 310X — JpeB-
HHe KOHTHHEHTAJbHbIe BOJE], MOABEPrUIHEecS B Helpax 3eMJH KOH-
LNEHTPHPOBAHHUIO M H3MeHEHHIO BCJAELCTBME BBINALEHUS H3 HHX CO-
JAell. DT0 — aHAJOTH 3NMHUTeHETHYECKHX TOrpeGeHHBIX BOJ MODCKOIO
reHe3Hca, TPOTHB BO3MOKHOCTH COXpPaHEHHS KOTOPHIX KaTeropu-
yecku Bospaxan M. E. Anprosckuit. CiiefoBaTebHO, 3amachl 3THX
BBICOKOMHUHEPAIN3OBAHHBIX BOJ, HAKOIJIEHHble B TeueHHe MHOIHX
MUJIJIAOHOB JIET, TPAKTHUECKH SBJSIOTCS He NMHAMHYECKHMH, a cTa-
THYECKHMM, TAK KaK TO HE3HAYHTEJbHOE IMONOJHEHHE, KOTOPOoe IO-
CTyHaeT BCJEACTBHE HCMapeHHus yxke c(HOpPMHPOBABIIMXCS pacco-
JIOB, BPAI JIM CEPbE3HO MOMKHO TIPUHUMATH B pacuer,

[To M. E. AnbpToBCKOMY, NPOIECCH PACTBOPEHHsT M BBINAJEHUSA
coJlei OKa3blBAKOT OTPOMHOe BJAKAHME Ha (POPMHUpOBaHHE pa3JiHy-

" HBIX XUMHYECKHX THUIIOB BOI. B3auMOmefiCcTBHIO 2Ke BOJ C HOPOAaMu
M, B YaCTHOCTH, KATHOHHOMY OOMEHY OH OTBOJHUT BTOPOCTENEHHYIO
posib. OcHOBbIBasich Ha pacTBopumocTu codeir, M. E. AnproBckuit
HaMeudeT UYeTHIpe CXEMBl H3MeHEHHS XHMHYeCKMX THIOB BOJ BHH3
no majeHmio miactos. Jlas noKasatenberBa peasbHOCTH Hpesfa-
raeMbIX CXE€M aBTOP YKas3bIBaeT Ha CYIIEeCTBOBAHHE UX B TPHPOLHBIX
yeaoBuax. Tem He MeHee OOBSICHUThL TeHETHUECKYIO CYLIHOCTH
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3aKOHOMEDHBIX NepPEeXOJ0B OAHHX XHMMUECKHX THIIOB BOA B ApYyrHe
C MO3UIMII THIOTE3HI TOJ3EMHOIO UCIIapPEeHHsI HUKAK HeNb3st. [loueMmy,

HampuMmep (cxema «T») XJOpHIHO-HATPHEBBIE BOJBL B pe3yJbTaTe

KOHIIeHTPUPOBAHHUA, NPOHAA CTaIMIO XJOPHJHO-HATPHEBO-MalHue-

BBIX, IPEBPAINAIOTCS B XJOPUILHO-HATPUEBO-KAbIHEBBIE?

B kauecTBe «IPAMBIX JOKa3aTeNbCTBY TOA3EMHOIO HCHAPEHUST
ray6okux Hanopubx Box M. E. AJbTOBCKHH NDPHBOAUT CleNyIOLHe
(haKThl: Haju4HMe NTapoB BOJLI . B BHICOKOHATPETHIX YUaCTKaX 3eMJIH
(refizepp! M HCTOUHMKM, AaOllMe YHCTBIH BOASHON Tap), Haauyue
HOA3eMHBIX BOL ¢ TeMnepaTrypol cBeite 100° C, BLHICOKYIO IJIOTHOCTD.
He()TAHBIX BOJ. P

C mepeuncyeHHBIMU [0Ka3aTeJbCTBAMHU BPAX JH MOXKHG COMJd-
curbest. [leso B TOM, uTO refizepsl o6pasyioTcd B TEX pafopax, Tae
HelaleKo OT IIOBEPXHOCTH 3aJieraloT ellle He OCTHIBINKE MarMaTH-
yeckve ouaru. [IpeBpailerue BOAH B Tap HUMEET MECTO Ha NOCJIEI-
HeM OTpe3Ke LUPKYJAAnuu BoAbl. Hanuuue nomzeMHBIX BOJ ¢ TeMIe-
patypoi cBoiie 100°C ewme He TOBOPHT O TOM, YTO Ha GOJBIIMX
riyOMHax TakKHe BOABl NOJABEPraloTCs HCIAapeHHIO, IIOCKOJIBKY 3TOMY
npoieccy  IPOTHBOAEHCTBYeT orpomuoe gapjenue. CoryiacHo
A. M. OunrnukoBy (1961 a), na wusBecTHOH ray6uHe mOA3eMHLbIE
BOALI HAXOAATCA B IICPETPETOM COCTOSHHUH U JaXe B HafAKPUTHUE-
CKOM COCTOSHMH W nupm TteMmiueparype 200—300°C npencTaBadior
JKUIKHE PACTBOPHL.

MurencuBHOe, HapacTaloilee K JAHEBHOH NOBEPXHOCTH mapoobpa-
30BaHHE B BBICOKOTEPMAJBHEIX BOJAX HMEET MECTO B IPHIIOBEPXHOCT-
HBIX TOPHBIX MOpOjaX, B YCJAOBHAX JaBJCHHH, NPUOAUKAIOUIMXCS
K arMmocdepHOMY. IDTO CONPOBOXKNAETCs] JOBOJBHO 3HAUMTENbHBIM
(urorna Ha 10—20%) kKOHUHEHTPUPOBAHHEM HOHHO-COJNEBOTO COCTABa
tepM (B. B. Hsanos, 1961). Ilo mepe cHHKeHHS NaBJEHUS NPO-
HCXOJUT ITOCTEeNEHHAas, K. MOMEHTY BBHIXOJa Ha IIOBEPXHOCTb HOYTH
[OJIHAST jlerasalisa TepPMaJbHEIX BOLL..

Haxonern, BrIcOKast MJIOTHOCTb HE(TSHBIX BOJ (NOApasyMeBaeTcs
[JIOTHOCTb UHCTOH BOJbl, OCBOOOKAEHHOH OT COJEeH, TaK HasblBae-
Masg «4acTHas» IJOTHOCTh) He o0sg3aTesNbHO CBfi3aHa € TOA3EMHBIM
ucrnapeHueM. DTH BOABL COJEeDPKAT OPraHUYECKOe BelleCTBO, KOTO-
poe TOXKe MOXKeT CNYRKHTb HCTOUHHKOM O6OTallleHHs BOJ TAKEIBIMI
usoronamu. M eciau paxke nuddepeHumanys H30TONOB He(TIHBIX
BOJ, OCYILEeCTBMJIACh HOJ BJAWSHHUEM HCIApEHUs, TO NMOYEMY MMEHHO
noazemroro? CraB Ha [O3UIMIO NOrpeOeHHBIX BOJ, ¢ TaKHM XKe
yCIEeXOM MOMHO [LOKasblBaTh, UTO oGOralleHHe TSIKEeJBIMH H30TO-
IaMH TNPOU3OLLIO B [EepHOA NPeOBIBAHHSA BOJ B MODCKHMX JaTryHax,
rjie OHU NOJBEPrajuch [JIMTENbHOMY MCIapeHHIo,

Takum 06pazoM, BHABHUT2EMblE aBTOPOM HOBOJB HENb3sl IPHHH-
MaTb KaK <IpSIMBle IOKA3aTeNbCTBA» 3allUIAeMOH HM THUIOTESHI.

Ilepefimem K 0OGCYKIEHHIO BOIpOCa O MeXaHH3Me TOI3eMHOTO
ucnapenns. ['asupyomive MHHepasibHBle HCTOYHHKH, Ha KOTOpble
ccetaercs M. E. AnbTOBCKUH, HE MOTYT CHOCOGCTBOBATEH YBEJAHYE-
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HUI0O MHHEpaNU3aliy NMOL3eMHBIX BOJ, IIOCKOJbKY Uepe3 HHX Ocylie-
CTBJSIETCS] Pasrpy3ka He TOJBKO BOABI, HO-H PaCTBOPEHHBIX B HeH
cosieft. Tasopas ¢asa rasupymoolIMx HCTOYHHKOB yalle Bcero obpa-
3yeTcs HA HEKOTOPOH TrIyGHHE OT [OBEPXHOCTH B CBSI3H C YMeEHb-
IieHyeM THApOCTaThuecKoro nasseHus. I, xpome Toro, camo mno
cebe IOsIBJIeHHEe HCTOUYHHKOB CBHAETENLCTBYET O Ipoleccax BOm0006-
M€Ha B BOJOHOCHOM T'OPY3OHTe.

HecMoTpsi Ha OrpoMHOe JaBjeHHe, B IMIYOMHHBIX BOJax, 1O
M. E. AnvbroBckoMmy, GecnpepblBHO NPOAYUHPYIOTCA Ta30Bble Ny-
3bIPBKH: Ha CMEHY NOAHABUIMNMCH KBEPXY ra3oBBIM HY3BIPbKaM, YHO-
cAmMM ¢ cOOOU mapsl BOXEL, NOABAAIOTCS HOBBE. K coXaneHuio,
B CTAThSIX aBTOpPa HET aHaJM3a 3TOTO SBJEHUS. ABTOp OrpaHHuH-
BaeTCsl YTBEPXKAEHHEM, UTO pasHOOOpasHble rasbl OOYCAOBAHBAIOT
¢opMupoOBaHYe NY3BIPLKOB. A MeXLy TeM pellleHMe BOIpoca O Ha-
JUYHH H pasMepax MOJA3eMHOro HCIapeHHsl B TIIYOOKHX TOPH30H-
Tax B IIEPBYI0 OYepelb YOHpAaeTcs B BEICHEHWe yca0BHH o6paso-
Bauusl cBOGOLHON rasosoit (hasel ma Goablinx ruybuHax. Paccmo-
TPUM KPaTKO 3TOT IpoOLiecc B ABYX acleKTaXx — OHOXHMHUYECKOM H
(pHU3UYECKOM.

OGiuee KOJHYECTBO TI'a30B, INOCTOSHHO BBINEJNAIIINXCT ¢ IO-
BEPXHOCTH 3eMJid, AeHCTBUTENbHO orpoMuo. OAHAaKO GOJBUIMHCTBO
rasop crnoco0HO 06pas3oBbIBaTh CBOOOLHYIO Fa30By0 (Pasy Ha HesHa-
yuTeJLHOH rAay6HHe, B NPHNOBEPXHOCTHBIX TFOpPH3OHTax. B Oosee
riy0OKMX TOPH30OHTAX BCJAEACTBHE BLICOKOH pACTBOPHMOCTH rasbi
HAXOMSTCS TPEHMYIIECTBEHHO B PACTBODEHHOM COCTOSHHH. YrJe-
KHCJA0Ta B 06/1aCTAX PA3BUTHS YIVIEKHCIBIX MHHEPaJbHLIX BOJA 00pa-
3yer rasopble NY3BIPbKH B BepXHEH HacCHILeHHOHN BOAOH 30He 3eM-
HOI KOPH MOIIHOCTHIO Bcero 8—20 M.

TlpuupHa BecbMa pelKOro HaXOXKIEHHS B IIPHPOJLE MECTOPOX-
JEHWH YIJEKHCJIOTHE 3aKJIUaeTcsi B €e BBICOKOH pacTBOPHMOCTH
B .IOJ3eMHBIX Boxax. ToJbKO B KOHIIEHTPUPOBAHHBIX paccojax H
Lpu 3acTOMHOM peXHuMe BO3MOKHO 00pasoBaHHe CBOOOXHOH yrie-
Kucao#k rasoBolt ¢asel. IlomoGHble YCAOBHS CYILECTBYIOT Ha aMe-
PHKAaHCKHX MEeCTOpOXKJeHHsX yriekucaorsl (Winchester, 1935).

A3oTHble Ta30Bble CTPYH BO3AYHIIHOTO NPOUCXOKIEHHA IPHU BHI-
XOJ€e Ha OHEBHYIO IIOBEDXHOCTh CO3HAIOT €llle MeHbINYI0 H3GBITOY-
HYIO VOPYTOCTb U Ha I1yOUHE B HECKOJbKO METPOB HAXOZATCH LeJH-
KOM B pacrsope. A30T OHOreHHOTO MPOUCXOXKAEHUSI XapakTeped AJs
HedTSIHEIX TOPU3OHTOB M B OOBIYHEIX YCJIOBHSX HMEET BTOPOCTEIEH-
HOe 3HaueHMUe. :

CepoBOIOpPOR W aMMHaK ellle B MeHbIIEH CcTemeHH CcrnocoBHBI
06pa3oBLiBaTh rasoBble Ny3bIpbKU. KcraTw OTMETHM, UYTO BO3HHK-
HOBEHHME CEpPOBOJOPOJA €CTb pe3y/bTaT Iepexoia pacTBOPEHHBIX
B Bofe uonoB SO,” B ras (mecyinpbarnsanus), 4YTo B HEKOTOPHIX
cny4asix COMpPOBOKIAeTcsl YMeHbUIeHHeM MHHepa/iu3alud BOJIBL.
I'nasupiMu rasamu, cnocoOHBIMK CO3[aBaThb Ta3oByI0 ($asy Ha 3Ha-
YUTENbHON TyOuHe, SIBASIOTCSH, HO-BUAMMOMY, YIJE€BOAOPOILL.
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Taxenrie yraeBogopoAsl, acCONUUPYIOIUHECS IIPEUMYILECTBEHHO
¢ He(ThIO, BCTPEUAIOTCS B LPUPOJAE PEIKO, H IMO3TOMY €IHHCTBEH-
HBIM Ta30M, BBIIOJHAIONIMM (QYHKOMH TOBCEMECTHOTO TPaHCIOpTEpa
[HapoB BOLLl M3 HeAp 3eMJd B armocdepy, mMor OblTh MeTaH. I1po-
mecc o0pasoBaHUsl ra30B METAHOBOH IPYHILI NPH DPAasOKeHHH Op-
raHHYEeCKOTO BEIeCTBAa HMEET MECTO BCIOY B MOBEPXHOCTHOH 30HE
autocepsl M mporexaeT HenpepbiBHO. M Tem .He Menee Ha Qoue
CTOJIb HIMPOKOTO pacHpOCTPaHEeHUS MeTaHa AJs GOpMHUPOBaHHA ra-
30BOH (pasel B IyOOKHX TOpPH3CHTAxX Tpebylores crenuduyeckue
YCHAOBHS.

broxumuueckue mpoueccr, 3HEPTHYHO HPOTEKAIOIINe B HAUua/b-
HOH cTaiuy npeobpas3oBaHMs ocajnka, oo Mepe (GOPMUPOBaHUsS Oca-
JOYHOH TOJIIIM IIOCTeNeHHO 3aryxawoT. [laBieHHe wurpaer orpuua-
TEJbHYIO POJb, NOCKOJbBKY HPOHECCH DPAas/OXKEHHsT OPraHuYecKOoTo
BelllecTBA COBEPINAIOTCA ¢ yBenuyeHHeM oObeMa. XOTsd CYIECTBYIOT
TepMOdUABHEIE U TafoduibHble GaKTepPUH, HO, B OOIIEM, BLICOKAS
MHUHepaJH3alyst BOAL U CAMINKOM BBICOKas TeMIeparypa yrHeraio-
Ile OEHCTBYIOT Ha JMAedTeNbHOCTL OakTepuii. B pesyibrare Bcero
3TOro0 B I'MIyOOKHX BOJOHOCHBIX TODPH30HTaX CO3MAETCsi KpakHe He-
GaaronpuaTHad ob6craHOBKa [a51 06paszoBaHUS T'a30BBIX OY3BIPHKOB,

Kax numer B. H. Kopuenmreitn, «npu temneparype 90—100°C
CYLIeCTBYeT HOJHAA CTePUJIU3alHUsl MJIACTOBLIX BOA M IpEKpaliaercs
OKucJeHue yraesonopona. Cioenyer mosarath, uTo 10 BceH BepOAT-
HOCTH B 3THX YCJOBUSAX IpeKpallaercsd d OMOXHMHUUECKAS HEATEJb-
HOCTh GakTepui, reHepUpyOIUX yriaeBopoponsl» (1960, crp. 194).

BaxkHo OoTMeTHTH M cJenymolee 0GCTOSTENbCTBO. Bofbl, conxep-
JKalilge Ccyab(atel, OKUCISIIOT TOpPIOYHME rasbl, MpeBpallas ux
B' YIVIEKHCJIOTY U cepoBomopoi. Ilociennue e, o6aanasi BBICOKO
pacTBOPHMOCTBIO, HE CMOTYT COXpaHuTh rasopyw ¢asy. Taxum 06-
pasoM, Jaxke B cjydyae BO3HHUKHOBEHHsS B BOJe METAHOBLIX MY3bIpPh-
KOB IIPU MOAHSITHM UX KBEPXY 110 BOCCTAHUIO IJIACTOB OHH PaCTBO-
pAIOTCA B BOJIE, @ NPUCYTCTBYIOMIUN B My3bIpbKaX BOAAHON map KOH-
JEHCHPYEeTCH., v

Meran ornocuTcs K caabGopacTBopuMBIM TraszaM. Ha riyGune
2000-—3000 M moja BAKSHHEM BO3POCILIEr0 TaBJEHHS PaCTBOPHMOCTD
ero ypeanyuBaercsl B AecATKH pa3. C Ipyro#l CTOPOHHL, IIPH YBEJH-
yeHnn Temuepatypsl ot 0 mo 80—90°C pacTBOpuMOCTE €ro Iamaer
B 3—4 pasa. Onnako MHHEMaJbHble 3HAaueHUs KO3(phHIHEHTH pac-
rBopumoctu npuobperaror npu 90°C. C nanpHefilinM POCTOM TEM-
nepaTypH ko3¢ duuuentr Bospacrator u npu 160°C onn B 3—4 pasa
oonbme, yem npu 90°C (B. H. Kopuenmrrefin, 1961). B coorsert-
CTBHH C TAKHM IOBeJeHHEeM KO3(p(PHUUHEHTOB pacTBOPUMOCTH MeTaHa
IpH NOBHIIeHUH TeMmiuepatypbl ao 90°C HabJjionaercd yBeluueHHe
JIaBJeHUA HAacBILeHUs NJAaCTOBHIX BOJ, 4 3aTeM AaJbHeHIuil pocT
TEMIEPaTyPhl NPHUBOAUT K PE3KOMY CHUIKEHHIO [OaBJEHHS HaCH-
IeHHsT (IpY HEM3MEHHBIX 00beMaX PACTBOPUMBIX [a30B ¥ MHHEpa-
JU3ATHY BOJHL). -
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Kax npeﬂnonaraef B. H. Kopuenwmreiin (1960}, B ycioBusix
Boicokux Temnepartyp (120—180°C) u naacroBbix pasieHufi (300—
500 aTM.), XapakTepHBIX Aad TAyOHH 4—5 KM, HOCTYNHBIX B Ha-
crosiliiee Bpemsi s OypeHusi, IpefesbHOe ra3oHachillieHHe NJ1acTo-
BBIX ‘BOJ ABJSETCH, TIO-BUAUMOMY, PEIKHM CAy4aeM, HOCKOJIbKY JJIs
aroro TpeSyercst 5—6 i MeraHa wa 1 J Bopwl (crp. 194).

PacTBopuMoOCTs BCEX Ta30B Pe3KO YMeHbIIAeTcsd B paccojax, Ho
nocieHue HPEACTaBASAIOT COO0H KOHEUHYIO CcTaiuio (GODMHPOBAHHSA
[OJ3€MHBIX BOJ B Pe3y/ibTaTe HCrapeHHus.

IlonzemMHOe WcnapeHnue, BO3MOXKHO HMelOLlee MECTO B BEPXHHX
BOJOHOCHBIX TODH30HTAX, MO Mepe YrayOseHHsi 3aTyxaeT M B TJy-
OGUHHBIX BOJAX, KaK TPaBua0, NpeKpallaercd. DTHM IIPOHECCOM, KO-
HEUHO, HeAb3sl OOBSICHUTH I[IPOHCXOXAEHHE OTPOMHBIX 3alacoB
BLICOKOMHHEpAJNH30BaHHBX BOJ B 3eMHOH Kope. [lo-Bugumomy, B BO-
nax He(TAHBIX MECTOPOXKIEHHH pOoJb MON3EMHOTrO HCIapeHusl BO3-
pacraer. OpHako chenaHHble Paccajom MOACYETH KOJMYECTBA
rasa, KOTOpoe MOTYT TeHepHpOBaTb OUTYMHHO3HBIE TOJIIH, IOKa-
3BIBAIOT, YTO 3HAUHTeJbHBIE MacChl BBICOKOKOHLEHTDHPOBAHHBIX BOJ,
He()TSHBIX MeCTOPOXKAEHUHA He MOTVIM BO3HHKHYTb 3a CYeT TOjJ3eM-
Horo ucnapeunus. Ilo muenuio Paccana, ucnapeHuem MOXKHO JIHLIb
O0BSCHHTL MOBBIIIEHHBIE KOHLUEHTPAUMH BOJ, 3aKAIOUEHHBIX B H30-
JUPOBAHHEIX, MaJOMOIIHBEX ¥ JHH3000Da3HBIX NPOCIOSAX BOLOHOC-
HEIX TI€CKOB, 3a/7eTralolliX Ha MyTH MHTpaniu rasa.

OnsuM W3 BaXKHEIX (HAKTODOB KOHUEHTPUDOBAHHS IOJ3EMHBIX
BOJ, [0 MHEHHIO CTOPOHHHMKOB THIOTE3bl NOA3€MHOTO HCIaPeHHd,
SBASETCS THAPATAlMs MHUHEPaJoB, B YaCTHOCTH, KaK YKasbiBaeT
M. E. AnproBckui#l, mpespallienne aHruapura B runc. M sto noso-
JKeHHe BbI3bIBAeT TIIy0OKOe coMHeHHe. B 3eMHOH Kope Hapsny
C THUApATanuel MUHEPaJOB I[IPOTEKAOT MHPOLECCH JerujpaTaluH,
CONMpPOBOXKAAaeMble BHIAEJEHHEM BOABI M ONPECHAIONIME B KaKOH-TO
CTENMEHH BOJOHOCHBle TOPU30HTH. llepexom aHruapura B THIC MO-
JKeT TPOUcXoauTh A0 ray6unsl 100—150 m (A. T'. Berextus, 1950,
crp. 5501). B Gosee ryGoKuX TOPU3OHTAX BBUMY BBICOKOTO I aBJje-
HHS @peBpalleHWe aHTHAPUTA B BOJAHBIH CyJb(ar — rUIc — Majao
BepoaTho. Ha 3HauuTenpHBX rayOnHAax, Iie 3aJeraiorT BEHCOKOMHUHE-
pann30BaHHble 0OBIYHO TEePMaJbHble BOLBI, 06CTAHOBKA He Biaronpu-
STCTBYET T'HApaTalliu MHHepaJos. Ckopee Bcero, 3fech GyneT HabJ0-
gaTbcd  00e3BOXKHBaHMe MHHepastoB. Hanpumep, wmupabuaur
(NagSO,-10H0), monas B cpeay XJODHAHO-HATPHEBEIX PaccoJOB,
TOTepseT CBOH MOJIEKYJBl BOJbl U TPEBPATUTCH B TEHAPAUT. DICO-
mut (MgSOy-7Hy0) mon BozaeficTBHEM XJAOPHAHO-KAJIbIIHEBBIX MH-
HePaJH30BAHHLIX BOJ IEPEXOAMT B aHrugpur c oOpas3oBaHHeM
B pacTBOpe XJOPHIOB MaTHUsd.

Taxum o6pasom, ruapaTanusl MHHEPAJOB, HMEIOHIAsd MECcTO
B BepPXHHX TODH30HTaX, B IJIYGHHHBIX BOJAX CMeHsieTCs JAerujpa-
Tanuel, NPensTCTBYOUIeH KOHUEHTPUPOBAHUIO MOA3EMHbBIX BOL,

Jas ngoxasartenbcTBAa MOJA3EMHOrO HCHAPEHHS YKasbiBaeTcs Ha
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HaJuuHe BTOPHYHBIX MHHEPAJOB, KOTOPble SIKOOBl BBHINAJM H3 TIOI-
3eMHBIX PACTBOPOB IPH ILOCTHXKEHHH UMH COOTBETCTBYIOIIHNX KOHLEH-
tpauuii. Ilo xapaxkTepy BTOPHUYHBIX MHHEDAJOB MOXKHO CYAHUTb
0 MHHepaJH3allil U COCTABe 'BOJ, LUPKYJUPOBABIIHX B TOALLE, HO
He O TIpUYMHAX BO3HHKHOBEHHS paccojoB. Yallle Bcero BTODUYHBIE
MHHepaJbl KPHCTANIU3YIOTCA B pe3yabraTe 6ojee CJIOXKHBIX THAPO-
XHUMHYECKHX IIPOIECCOB, YeM MpocToe Hcmapenue. Hampumep, ne-
cyabbartuzalusa BOL NPHUBOIUT K YCJAOBHAM, OJIaTONPHATHHIM MLJIS
ocakjenHsa KapOOHATOB KaJbLUs M MarHus., Brinagenue cojeil Mo-
KeT IPOUCXOAHTD NMPH CMEIIeHHH BOJ PA3HOrO COCTABA, IPH yMEHb-
IIeHHH PacTBOPSIOMEH CHOCOGHOCTH BOJABI BCEJACTBHE TANLEHUS TH-
JIPOCTATHYECKOIO JaBJIeHHA U T. [I.

Hepenxo B npUPORHBIX YCIOBHAX OTJIOXKEHHe COJIEH H3 BOJ
COIPOBOXKIAETCA YMeHbIIeHHeM KX MHHepanusauud. ITo naHHBIM
B. A. Kosabl (1954), BbIcOKOMHHEpa/NH30BaAHHBEIE PAaCTBOPHI, HMEIO-

‘1Iye KOHLEHTPAIHMIO CePHOKUCJHBIX CoJsiell, G/M3KYI0 K HaCBHILEHHUIO,

npy B3aHMOJEHCTBHH C NOPOJAMH, COAEPKAIHUMH OCMEHHBIA Kallb-
nuf, YMEHBHIAIOT CBOI0 CYMMapHYIO KOHIEHTPAIUIO TPHMEPHO Ha
25%.

ITo noBogy runmoTessl NOASEMHOTO MCHAapEHUsT HaMH OBLIH Bbi-
cKasanbl xputuyeckue sameuanusi (E. B. Tlocoxos, 1961), na xoro-
pElEe HHMKAKHX BO3Pa’KeHHIA CO CTOPOHBHl ee 3allUTHHKOB He MOCJe-
nosano. IlpupaB pmamHOH THOOTE3e *YHUBEpcaJbHOE 3HAUEHHE,
M. E. AnbroBckufl u B mochienHeit cBoefi crathe (1964) He npusen
yOe1uTeNbHBIX JOBOAOB B €€ I0Jb3Y.

4. BPEMSI © NPOCTPAHCTBO

Bpemst — BecbMa cyliecTBeHHBIH (akTop (GoOpMUPOBAHUS HOI-
3eMHBIX BOZ, TaK KaK TeKTOHHUECKHe ABHKEHHS, MHHEDPasI006paso-
BaHUe H JpYyrue NpOLieccHl, BHI3HIBAIOLIHE H3MeHEHHsT XHMHYECKOTO
cocraBa IOJ3eMHBIX BOJ, COBEPINATCS .C TIEOJIOTHYECKON MelJeH-
Hocrpio. A. E. ®epcman mucasa: «BpeMs SIBJASETCS OXHOH H3 BaX-
HBEIX KOOpAMHAT mpupoxasr» (1947, crp. 121). 3nauenwe paccmatpu-
BaeMbIX (pakTOpoB mopuepkKuBasock B pabdorax B. M. Bepnancxoro
u K. B. ®unarosa, o ueM noipo6Ho ckazaHo B ryase I.

®. M. Buaun (1963) yxasan Ha ocoboe 3Hayenue ¢HaxTopa
BpeMeHH INpH BBIICHEHWH POJH arMochepHHIX OcajKOB B HakKOIJIe-
HU# BOJHEIX pecypcoB. VM BbiIeseHBI «3I0XU» H «3PbI» HEHCTBHSA
ocaznkoB. B kuure A, A. KonomssinneBa ¢ coaropamu (1963) nmamo
pasjieneHHe OCHOBHBIX DeXKHMOOODAas3yOHUX (PaxToOpoB [0 IPOHOJ-
FKUTENBHOCTH BX BO3LEHCTBHSA.

Bpemsi — xocseunnft ¢axrop. Ot Hero 3aBucuT AefCTBHe Hpf-
MBbIX H HEKOTOPBLIX KOCBeHHBIX (akropos. Ilo mnurenbHOCTH (YHK-
HUOHUPOBAHMA MOXKHO pasJHyaTh TpU rpynusl (akropos, K mep-
BOU rpynne OTHOCATCH TakHe (aKTOpbl, BIUSHHE KOTOPBIX CKa3bl-
BaeTcsi Ha XMMMYECKOM COCTaBe NOJ3EMHBIX BOJ B TEUEHHe Ie0Jo-
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THYECKOTO BPEMEHH. OTO — TEKTOHHUECKHE IBHXMKEHHS, TIPOLECCHE
MuHepasooGpaszoBaHns, YIJIOTHEHHS W IeMeHTalUHH TOPHBEIX NOPOJ,
POTECCHl BRIBETPUBAHHUSA U IOYBOOGPa30BaAHNSA, H3MEHEHUS KJIHMAaTH-
YeCcKMX YCJIOBHE, rpaBuUTanuoHHas auddepennuands u npyrue. Ko
BTOPOH TpyIuie npuHajiexaT GakTophl, IpeTepieBaoliie H3MeHeH s
B MHOTOJIETHEM pa3pe3e BpeMeHH: IepHOAHYecKHe KoeGaHus KIH-
MaTa ¥ CONPSXKEeHHble ¢ HUMHM H3MeHEHHS THAPOJIOTHUECKOro pe-
JKMMa, HHTEHCHBHOCTh [I0YBOOOPA30BAHHUS, BEIBETPUBAHUS M IpOUEE.
W k Tpernell rpynne otHocATcs (PaKTOpH, AeHCTBHe KOTOPHIX IIPO-
SABJISETCS B OIpeAeseHHblE CE30HBI roja: HCIapeHHe, IpOMep3aHue
u npouee. Hapany ¢ nepeuncjeHHBIMEH CYIIEeCTBYIOT (PAKTOPH 3MH-
30/IHUECKHE; BYJIKAHU3M, 36MJIETPSICEHUS U JPYyTHE.

H. A. Orumeeu (1959) ofocHoBan ToHATHE OO ecTeCTBEHHOM
TUAPOTEOXMUMUYECKOM TIOJIe NOJ3EMHBIX BOA. B 3TOM IOJie KOHIEH-
Tpanus B BOJAE KaxJO0ro BelllecTBa I OyAeT OmpelessiThCs He TONbKO
KOODIMHATAMH HCCIEyeMOH TOYKH, HO M BPeMeHeM T, T.e. C;(X,
Y, 2, T). 3aBHCUMOCTb KOHUEHTDAIHH PasJHYHBIX BELIEeCTB OT Bpe-
MeHH OCOGEHHO TPOSBAsSETCS B BepPXHHX 30HAX HHTEHCUBHOTO BOJO-
o6mena. B ©Oosee rayBOKHX TOPH3OHTAX 3aBHCHMOCTb KOHIEHTDa-
1M OT BPpEeMEHH 3HAUNUTENbHO ociabeBaer W T'HIAPOXHMHUECKOe IIOJe
atux ray6okux Bof, cormacio H. A. OruwjibBu, MOXKeT IPHHHEMAThLCSE
34 «KBasHCTAlMOHapHOe», B 3eMHO#l Kope TepMOANHAMUUECKYE YCJI0-
BUS HUTCLE He OCTalTcs cTporo poctosHEEIMEH. ake B ruiyborux
CNIOSIX 3eMHO¥ KOpBL MelJIeHHO H3MeHseTcsl TeMilepaTypa W Haups-
JKEHHOE COCTOSIHHE TOPHBIX TOPOJ, TOJ BIAUAHHEM OPOT€HHUECKHX
ABHKEHHN U Gojiee HHTEHCHBHO MEHseTCsl THAPOCTATHUECKOe IaBJe-
HHE BOABI IIOJ BJAUAHMEM pPEXHMHBIX H3MEHEHHH INOBEPXHOCT-
HBIX BOJ.

TeMm He MeHee noOKOsfiHecs B Heipax 3eMJiH IIOJ3eMHBEIE PACCOJbL
B TeYeHHEe TeONIOTHUeCKHX IepPHOLOB NpebhiBAIOT B COCTOSTHHU AJIH-
TEJBLHOTO THIPOXUMUYECKOr0 PaBHOBECHS. XOTs NMPH ITOM TEPMOJIH-
HaMHYeCKHe YCJOBHS 3ajJeraHHs pPaccoJOB BO BPEMEHH He IIOCTO-
SIHHBI, C YeM, OUEeBHIHO, CBA3aHa HekKoTopas MeraMopdusamus pac-
COJIOB, HO HHTEpBaJ KOJMYECTBEHHBIX M3MEHEHHH B COOTHOUIEHHSX
HOHOB, MO-BHAMMOMY, He 'BBIXOJUT M3 TeX PaMOK, IpH KOTOPBIX U3~
MEHSIETCSI KauecTBO, T. €. NepPBOHAYaJbHBEIE THII 3aXOPOHEHHHIX pac-
COJIOB BO MHOTHX cjyyasx coxpausercs. C/enoBaTelNbHO, TiiyOHH-
HBIE PACCOJBl MOTYT OTpa)KaTh XUMHUYECKHH COCTAB MPEBHHUX MOpe.

TTopo6HO TOMY, KaK majeOHTOJIOr [0 WCKONAaeMbIM OCTaTKaM Op-
TaHHU3MOB H3y4YaeT HCTOPHIO pAaCTHTEJNBHOI0 M KHBOTHOI'O MHpa
[IPOHLJIBIX TeO0JOrHYECKHX 310X, TaK H THAPOreoJor, BCECTOPOHHE
aHAMH3HPYH XHMHUYECKHI cocTas morpeGeHHBIX BOX H YUUTHIBASA QH-
3uKO-reorpaduueckue YCJOBHS HPOLINOTo, JATOJOTHIO BMENAIOMLHUK
BOJY TOPOJ, U3MeHEeHHsl XapaxTepa MODCKOI CeAHMEHTAallud W TPo-
uee, MOXKET BOCHPOH3BECTH XHMHYECKYIO 3BOJIIOIUHIO THAPOCHEPHL.

B paccoseHun reosioTHueckuX CTPYKTYP, HEKOTNa TPONUTAHHBIX
MOpPCKHMH BOJAMH MJIH COJepiKallWX TBepable COJNH, BpeMsd
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npuobperaer Benyiee 3Hadyenne. IIpomecch BrlHOCA coJielt CTAHO-
BATCH 3aMETHBIMH B XOJle reosornueckoro speMeni. O6 3ToM M0OXKHO
«CYIHUTb XOTs OBl TOTOMY, YTO TPYHTOBBIE BOJBI alllI€POHCKHX U Xazap-
CKUX orJoxkeHul IIpukacnuiickoli HH3MeHHOCTH [0 CHX TOp HECYT
Ha cebe cnensl Mopckoro nokpuitust (E. B. Ilocoxos u I1. B. Top-
Jees, 1962). Kodeunas craiusti paccoJieHHs OCAJOYHBIX TOJLI, CO-
JepKalmux MODPCKHE COJIH, XapaKTePH3yeTcd HHOTNa HOABJAEHHEM
BOJL TIEPBOTO THIA.

3HaueHHe N POCTPAHCTBA MM, HHAUe, NJAUHB NyTeH
MUDPKYJAALHY, BepOsITHO, MOXKHO BHIpasuTh cjAefylomum obpa-
BOM: 4eM JAJHHHEe IIYTh ABMXKEHHS BOJBL, TeM B OoJblllefl CTemeHH,
IpY OPOUXX paBHHIX YCJOBHAX, OHa oboramlaercs consamu. OfHAKO
B 00J1aCTH Pa3BUTHS CKAJbHBIX, TPYJLHO PACTBOPUMEIX MOPOA H IPH
OueHb JJUHHBIX NYTAX LHPKYASIAH BOJBl MOTYT COXPaHATh HH3-
Ky MuHepamnuzanuio, C ruAIpOXHMHYECKOH TOYKM 3PEHHS OCOOEBIH
MHTEpEC TIPeJCTABJSIOT KOPOTKHE TyTH HUpKyasnuu. Mayuas BoaH
B npefesax HayaJbHBIX KODOTKHX IIyTeH, MOXHO YBHAETh TECHYIO
CBf3b COCTaBa BOJ, ¢ NeTPorpaduuecKuM THUIOM TOPOALH W BHICHUTH
HCTOYHHUKH NOCTYIJIEHUS B BOLY MHKPO3JIEMEHTOB.

Jaa ysacHeHus To#l posH, Kakyio urpaer (Gaxtop IIPOCTPaHCTBA
B (GOPMHPOBAHUU T'MAPOXMMHYECKHX THIIOB, CPABHHUBAIOT MEXAY CO-
6ot cocTaBbl BOJ KaKOro-HUOYIb apTe3HaHCKOIO TOPH3OHTa, HPOGH
KOTOPBIX OTOOpAHBl H3 CKBAXWH, PACIOJOXKEHHBIX Ha PasHOM pac-
CTOSHHUH (TIOPAZKA HECKOJBbKHX KHUJIOMETPOB) OT 00/acTH NMUTaHHS,
€ COCTaBOM BOJBl B caMOH o0jacTu NHTaHHSA. B pesynbrarte BBHIAB-
JFIOTCA TPYAHO OODBACHUMEIE H3MEHEHHS KaK MUHepasusalyuH, TaK
¥ XHMHYeCKOro cocTaBa. Bce 3Tm M3MeHeHHs OTHOCATCSl 3a cuer
npouneccoB MeraMoppusanuu. CocpenorounBasd BHHMaHHE Ha IIpO-
CTPAHCTBE, ONYCKAIOT M3 BHAa (pakTop BpeMeHH. KpyroBopoT BOZREI
B apTe3uaHckux OaccefHax oIpeJnessieTcs MHIJHOHAMH M JecsT-
KaMH MUJJHOHOB JeT, a 3a 3TOT HepHoJ cOCTaB BOABI B 00JacTu
NUTaHUg M ee MeCTONOJIOXKEHHe MOTAX HEOJHOKPATHO H3MEHUTHCH.
‘CyiefoBaTe/ibHO, CPABHUBAETCA COCTAB BOJ, DPAa3JHUHBEIX IO TeHe-
sucy. Takoro popa conocrasieHusi GyAyT NPaBHIALHBIMU, €CJHH OHU
BeAyTcs ¢ yueToM (akropa BpeMeHH M Ha 0ase TaJeOrH[poreoJo-
THYECKOTO aHanu3a.

CTOpOHHHMKH TEODHH MeTaMOp(U3ALHU OTPUIAIOT YHAC/AEAOBaH-
HBIH XapakTep XHMHUECKOro cocraBa rJayOHHHBIX Box Tuna [116.
Ilo ux wmHeHMIO, TakKoe IpeICTaBJeHHE NPOTHBOPEUHT OOLIYHOMY
CTPOEHHIO THAPOXMMHUECKHX pa3pe3oB. B BepTHKaAbHOM ‘paspese
IIpH Tepexolie OT BepxXHeH K HUKHUM 30HAM YacTo Hab/a107aercsl
yBeTMUeHHEe MUHEPaJH3alud BOJ, NOBBIIEHHE UX XJOPHIHOCTH, TNa-
nenye cyap(aTHOCTH M KapOOHATHOCTH. B cOOTBETCTBHM ¢ THUM TH-
JIpOKapOoHATHBIE Ka/bllMeBble BOABL ¢ YBEAHUCHHEM TMyGHHBI Hepe-
X0JAT B cy/Ab(aTHbie HATPHUEBble H, B KOHEUHOM CcUETe, B XJOPUJ-
HblE KaNblHeBhie. YKa3aHHBIE HpPeBpalUeHHss OXZHHX THIOB BOJ
B JPyrHe OOBSACHSIOT DPACTBOPEHHEM CoOJIeH H MeTaMopdusalued,
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o6yca0BAEHHOA KAaTHOHHBIM o6MeHOM u mortepeii moHa SO4” B BOC-

CTaHOBUTeJNbHON cpeie. Meramopdusauus BOjA TPOLOIXKAETCA Ha
rny6uHe, TpPU 3acTOfiHOM pexuMe. 3jAech HAeT oborallleHHe BOL
XJOPHAAMH KaJdbluss U OPOMOM, CYIIHOCTL KOTOPOro A0 CHX IOP
ocraercsd HescHo#i. O6a 5TM KOMIOHEHTA HCIOJNb3YIOTCA KaK IIOKa-
3aTeju CTeleHN MeTaMOp(H3aLHH BOL.

BaKHO OTMETHTh, UTO VKA3aHHBIH <«HOPMaJbHBIH» THADOXHMH-
yecku#i paspes TPHCYL TOJBKO S3aMKHYTHIM MYJbA000pasHbIM
cTpykTypaM. B npyro#i oGcraHOBKe, B 3aBHCHMOCTH OT THJPOreo-
JIOTHYECKHX YCJIOBHH, MOTYT UMETh MECTO COBepILICHHO Hible Uepe-
MOBaHHUS THAPOXUMUUYECKHUX 30H M MHOH XOJ M3MEHeHusl MHHepaau-
3anuu ¢ rIyOUHON. :

[IpuBeneM KpHUTHUECKHe 3aMeYaHMs 110 NOBOLY H3JOXKEHHOH HH-
TepIpeTalln <«HOPMAJbHOrO» THAPOXHMHYECKOro paspesa. B Hem
BOJBI HUXKHEH 30HBI IpeBHee BOJ, cpeLHell, a mocjefHue JpeBHee BOJL,
BepXHeil 30HBL EcrecTBeHHO, Y Hac HeT OCHOBAHHf CYHTATh FHAPO-
Kap6oHaTHBIE BOJH MATEPHHCKHMH IO OTHOLIEHHIO K CYJIb(aTHEBIM,
TaK XKe KaK cyJabdarHble 10 OTHOIIEHHIO K XJOPHAHBIM. Breuatie-
HHe Ke 00 OTMEeUeHHBIX Bblllle IpeBpallleHHAX THUIOB BOJ CO3XaeTcs
B PEe3yNbTaTe HENpaBUJbHOTO UTEHUS THIPOXMMHUECKOTO paspesa.
Erc wago paciudpoBHBaTh He CBEPXY BHH3, a CHH3Y BBEpX, Kak
IPUHATO B reosorui. Torfa MOJY4HTCSH, YTO 30HA XJAOPHIHBIX BOL
cMeHsieTCS KBepPXY Cyib(paTHON 30HOH u jAajee ruipokapOOHATHOM.
Mexay 3THMM 30HAM{ MOXKeET CYLIecTBOBATh CBf3b, TeM He MeHee
reHeTHUecKasi CyUIHOCTh (OpPMHPOBAHHSA XMMHUECKOro cocraBa BOJL
KaxKAON 30HBI AQJKHA YCTAHAB/JIHBATHCH HE C €IWHBIX IIO3RUHH Me-
tamMopdusanmy, a ¢ yUeTOM IIeJOro psajna oOCTOATENbCTB U B 0CO-
OeHHOCTH (PAKTOPOB BPeMEHH U NPOCTPAHCTBA.



I'masa VIII

BHOJOIHYECKHE ®AKTOPDI

K 6umosornaeckum dagropaM OTHOCHTCSl [esiTeJbHOCTh Dacre-
Hui U MHKpoopraHuaMoB. OHu OGYCJIOBJIMBAIOT, C OJHOH CTOPOHBI,
OHOTEHHYI0O MeTaMOP(HU3aMIO MOJ3EMHBIX BOJl, a C APYTOfl CTOPOHHI,
0060rallaloT B HEKOTODHIX CJIyYasX BOJB MHKPOKOMIOHEHTAaMH.

1. BIHSAHUE PACTMTEJBHOCTH HA XUMHYECKHM COCTAB
I'PYHTOBBIX BOJL

. Buansinwe pacTUTENBHOCTH HA XHMHUECKHH COCTaB TPYHTOBHIX
BOJL 10 HACTOSILIETO BPeMeHH ¢a1ab0 H3yueHo.

Eme 2000 sner nasan LpeBHepuMckue yuyeHbie Mapx Burpysui
ITonavon u nosnuee Ilnunu# 3auHTEpECOBATNCH B3aHMOCBA3BIO pac-
‘TeHHH C TIOJ3eMHBIMH BOLAMH HJ51 BHISIBJIEHHS YYacTKOB Herayoo-
KOr0 3aJjeranus moA3eMHBX Boi. llosnnon B cBoeM 3HaMEHHTOM
-Tpaktate «O6 apXuTekType®, B TJiaBe BOCBMOH, Ha3bIBaeT TaKHe
BJIAroaI0GUBble DACTEHHs, KAK KaMBIll, UBA, OJbXa, NPYTHAK, TPOCT-
HHK, ol Bosburioe sHauedne pacTuTeNbHOCTH KaK BCIOMOTAaTeNb-
‘HOMY BOAOYKashBaiolleMy IPH3HAaKy HpHAaBajo HacejeHue CTpaH
Buuxuero Bocroka u Asum, rie OTBICKAHHE BOJOUCTOUHHKOB TIO
XapaxkTepy pacTUTeNbHOCTH IPeJCTaBAAI0 0coboe peMecio.

CrpeMseHHe HCIOJMB30BATh PACTHTEJLHBIH IOKDOB KakK TI0Ka3a-
Tejlb TJIYOWHBI M CTENeHH MHHEePAaJU3alldi TI'PYHTOBBIX BOJA HAIILIO
.CBOE OTpa)KeHHe BO MHOTHX COBpPeMeHHBIX paborax. Bosbmiol HHTe-

ec B 3TOM OTHOINEHHH MpejAcTaBasior craThu B. A, Ilpukionckoro
(1932, 1935, 1948). B uux aBrop obpalllaeT BHMMaHHe Ha TECHYIO
CBfA3h KHU3HENEATEeNLHOCTH . pACTEHUH ¢ HaJAWYHMeM BJarM, 4ro OcCo-
GEHHO SIPKO MPOSBJSETCS B 3aCYIIMBHIX paHoOHAX, e TOYTH efdH-
‘CTBEHHHIM HCTOYHWKOM BJAard IJS PacTeHHH SBAAIOTCS HerJayOoKO
saJieraiolliie MmojseMHble BOAbl. PacreHus B mpoliecce CBOEro pocTa
HOTPeBJASIIOT OTPOMHOE KOJHUECTBO BOAEl, HCHApSIONIEHCA HOTOM
B atMocdepy. BMecre ¢ BOIOH BcachbiBaeTcs H 4aCTb PACTBOPEHHBIX
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B Hell coJleH, YTO MOKET BbI3BaTh B ONpeJeeHHBIX YCJIOBHAX HeKo-
TOpble M3MeHEeHHsI B XMMHYECKOM COCTaBe TPYHTOBOH Bomsl. OmHako
COJIM U3BJIEKAIOTCA PACTEHUAMU HE TOJNBbKO YKa3saHHBIM IYTEM; KOD-
HeBasi cHcTeMa pacTeHHH cmoco0Ha TOrJo{aTh COMH M HEe3aBHCHMO
OT BIIUTHLIBAHUS BJATH.

Cpenu pacreHufi, HaufoJsee TECHO CBSI3aHHBIX ¢ BBICOKHM YPOB-
HeM: CTOSiHMS TPYHTOBBIX BOZ, B. A. Ilpmkmonckuii oTmedaer 06-
IEPHYIO TPYINY, BUEPBble BHAECNEHHYIO B PACTUTENbHOCTH 3acyLl-
auBeix crenedl Janwwero 3amama CHIA O. Mefinnepom u HasBaH-
Hyo gppearopuramu. K 310l rpymnne pacTreHuH OTHOCATCS HEKOTOPDIE
BUAB OCOK, KAMBIIlla, POro3a, TPOCTHUKOB, a TaK¥Ke /Bl pajx Ape-
BECHOM M KYCTAapHMKOBOHM pacTHTEJBHOCTH — HBa, TONONb, Oepesa,
Ay6, cOcHAa, KPbXKOBHHK, TEPHOBHHK, UYEPHBIN cakcays, TaMapHKC
u wmuorue gapyrue. [lpencrasBurensiMu ¢peaToduToB SBJAAIOTCT H
MHOTHE BHIBl KYJbTYPHEIX 3JIaKOBBIX pacTeHuil. Bce BuAB ¢pearto-
tduros 06Maga0T XOPOUIO PAa3BUTON KOPHEBOH CHCTEMOH, IPOHHMKAIO-
med nHorga Ha raybuny mo 20—30 M.

O BO3MOXKHOCTH HCIO/Ib30BAHUS PACTUTENLHOCTH B 3aCYHIIMBBIX
H TYCTBIHHBIX pafiOHax HJsi BBISIBJEHHS I'DYHTOBBIX BOJ M TIPUMED-
HOU rJAyOMHB MX 32JeraHds, a B HEKOTOPHIX CJyuYasix M KauecTBa
BoAanl numier ¥. M. Axmencadun (1947, 1949). M3 memHorux pa-
60T, comepKalllUX HHTEPECHBIE CBeJNEHHS 00 HCIOJb30BaHWM PacTH-
TEeNILHOTO MOKPOBA KaK MOKasaTessd IIyOHHBI 3ajieraHid U MHHepa-
NU3alyi TON3eMHBIX BOJ, HasoBeMm uccienosanms M. Il. I'epacu-
MoBa u E. H. Heanomoit (1934) B OKPeCTHOCTAX COJISIHBIX O3€p
Kyayunet u lpuuproiuibs. ITH HCCAELOBAHHUS I10Ka3aJH, 4TO IOK
pPasHBIMH cOOBUIeCTBAMH  COJIOHIIOBO-COJIOHYAKOBOTO — KOMILIEKCa
TPYHTOBEIE BOJABI 3a/eraloT Ha pasauuHol ray6uHe u obJazamTr
HEOJAMHAKOBBIM XUMHUECKHM COCTaBOM KM MHMHepaau3anuei.’

Kax u3BeCTHO, pacTeHHs 4yTKO peaTHpPyrOT Ha U3OLITOK WJIH He-
JOCTAaTOK ‘B [10YBAaX, FOPHBEIX NOPOAAX M TIOA3EMHBIX BOJaX TeX U/IH
HHBIX XHUMHYECKHX 3JIEMEHTOB. B pesysbrate 3TOro mosBJfIOTCS Xa-
pakTepHble OCOOEHHOCTH pPaCTHTENbHOTO IIOKPOBA Ha MNOYBax K
' TOPHBIX TOPO/AX, COAEPXKALIMX BOAB PAa3JHYHOTO XHMHUECKOro
¢octaBa. DTH CBOMCTBA pacCTeHHUH U CTalM HCIONb30BaATh KAK MOHCKO-
polit npusHak. Ha ocHOBaHHWW M3y4YeHHS 3aBHCHMOCTH MEXAY XHMH-
YeCKHM COCTABOM TOPHBIX IODPOJ, NMOYB, TION3EMHBIX H IIOBEPXHOCT-
HBIX BOJ, € OAHOI CTOPOHBI, BHEINHHM OOJHKOM, BHIAMH, PacIpo-
cTpaHeHHeM U - XHMHUECKHM 3JeMeHTaPHBIM COCTaBOM  30JIbl
pacrenuii — ¢ Ipyrof, pazpaboraH reo60TaHHUECKHH METOJ HIOHUCKOB
[OJ3€MHBIX BOJ K MECTOPOK IeHHH no/esHbX HekonaeMbx (C. M. Tka-
auy, 1959; M. A. Tnasosckas ¢ coasropamu, 1961; M. I1. Mauwora,
1963).

B. A. [puknouckufi (1948) Bmeppble ykasai Ha BO3MOXKHOCTL
HCIOAB30BAHMAS THAPOUHIKUKAIUOHHEIX CBOMCTB DacTeHWH TpH TH-
AporeoJorinueckoil cbheMke. IIpuMeHeHHIO re060TaHHIECKOTO METOAa
B THApOreojoruu noceauless pabotel E. ‘A. Bocrokosoir (1956),
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C. B. Buxroposa (1955), M. H. Beiineman (1949), A. B. IllaBh-
punoit (1961) w nppyrux. B 1962 r. Belles crnipaBOYHHK ¢ Omuca-
HHUEM DacTeHHH — HHAHKATOPOB IMYOHHBL 3ajierafis NOJ3eMHBIX BOL
u creneny ux munepanusamuu (E. A. Bocrokosa, A. B. Illasripuna,
C. T. Jlapuuesa). OngHako BOIPOCY BAUSHHA PAaCTUTEIbHOCTH HAa
XUMHYECKHH COCTAB IOJ3EMHBIX BOJ HCCJIELOBATENHM He VAeNIu
BHEMaHus. B oxno#i us crateir B. A. Ilpukionckoro Mbi BerpeyaeM
cleayollee BbICKasbIBaHue N0 3TOMY noBoay: «TpancnupaumonHas
JeATebHOCTh, IOMUMO YBeJUUYeHUs OOLIell MuHepadu3aluu IPYHTO-
BBIX BOJ, OOYCJOBJHBALT Psij CHENHPHUUECKUX ITPOIECCOB: a) BCIEN-
CcTBHe H3OHpaTENbHOIO MOTIOMIEHHST PACTEHUSAMHY ONPEICICHHBIX /1€~
MEHTOB (B HEPBYIO OUepelib KaJusl) OHA NPUBOLUT K H3MEHEHHIO
coctaBa cojedl B pacTBope U 0) MOIJIOMEHHBIE DACTEHHSMY 3Je-
MEHTHl TMePEHOCHT B TIOBEPXHOCTHHIE CJIOH MOYBHI MJM YAaJseT HX
3a Tipefenbl RaHHOU obJjactH BMecTe ¢ YOOPKOH ypoxkas KyJabTyp-
HBEIX pactenui» (1948, crp. 103).

DJeMeHTApPHHE XUMHMYECKHU COCTaB 30Jbl PACTeHUH OUYeHb CJIO-
2keH. TIpaxTuueckn mouTtH BCe 3JEMEHTHI, HanboJee pacipocTpaHeH-
Hble B 3eMHOH KOpe, OOHApYXKEHH B TOM WJIM HMHOM pacTeHuu. B co-
craB Bcex pacreruit sxouar O, Si, Al, Fe, Ca, Na, K, Mg, H, Cl,
P, S, Mn u asor. XuMuveckuii 3JeMeHTapHbBIH COCTaB 30JH pacre-
HUH 3aBUCHT IVIaBHBIM 00pasoM OF UX H36HpaTeNbHOH CIOCOOHOCTH
¥ XUMHYECKOTO COCTaBa II0UYB, I'OPHBIX MIOPOJ M NOL3EMHBIX BO.
HsbuparesbHas cIOCOOHOCTb PACTEHHH COCTOHT B TOM, YTO OTHAEJb-
Hble PA3HOBUAHOCTH HX CHOCOGHBI MOTJIOILATh M3 PACTBOpa M Haka-
TIJIABATh B CBOMX TKaHAX GOJBIIOE KOJUUECTBO KaKUX-HUGYAL ompe-
JleJIeHHBIX XHMUYEeCKUX 31€MeHTOB.

K HacrosmieMy BpeMeHN HAKOMJIEHO 3HAUUTENLHOE WHCIO HabJIio-
JeHHH HaJ MNOIVIOUIEHHEM HOHOB OTHEeNbLHBIMH BHAAMH pacTeHHH.
CoseHaKonAsIONNe TaJOo(UTH, OTHOCSIIYWecd K rpynne ¢peatodu-
TOB, KH3HEJEeSATeNbHOCTh KOTOPHIX HENOCPENCTBEHHO CBf3aHa ¢ Ha-
JUYHeM TPYHTOBBIX BOJ, 00JaZaloT XOpPOIIO BEIPAXKEHHBLIMH CBOMH-
C¢TBaMH TIOIVIONIEHUsI TakKux uonos, kKak K, Na, Ca”, Mg”, Cl’, SO,”.
B uacrmocTH, cakcayJ COJIOHUAKOBBIH, COJEpPOC, CBeHa, capcasan
apabasnc, KepMeK, COJOHUAKOBHIE BHIBI TaMapHCKa MOTJIOILAIOT U3
BOABl W HaKaIJUBAOT OO0JbIIOE KONHUECTBO XJOPHAOB H Cy/bha-
ToB. TypaHra, KOpHeBas cuCTeMa KOTODOH# HAaCTOJIHKO XOPOIIo pas-
BUTA, UTCG JOCTHraeT TPYHTOBOHM BOIEI, Ha¥Xke €CHH Ta HAXOIUTCSA
ray6xe 10 m, comepxkur xo 0,7% Cl° (B npouenrax Ha cyxoe Be-
mectBo). KosaudecTBo HaTpus B 30/e MHOTHX DacTeHH# ¢pearo-
duros cocrasasger 20—30% ot Bcex 304bHEIX BelllecTB. Ha crBosax
pacTyiled TYpaHr¥ U MHOTHX JDPYTHX IYCTHIHHBIX DacCTeHHH MOXKHO
HaGJII0aTh HAMJIBIBEL COJIH, 4 TAKKe COJIEBble BHILBETH Ha JHUCTBIX,
- KOTOpHIe COCTOST npeuMyliecTBenno us uonos Na, Cl, SO,”, mens-
me Ca». Jisi HOpMasbHOTO pasBHTHS (PpeaToduToB HEOGXOIUMEL
HaTpuH, Mar#uil, KpeMHu#, docdop, X10p, KaJAbLUHUH, KaJUH, KeIe30
¥ HEKOTOPBIE APYTHE 3JEMEHTHL.
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HsbuparespHasi cnocoGHOCTb HO OTHOIIEHHIO K HOHAM Jy4ile
BHEIpa)keHa y rasnoduroB. Ecnu, Hanpumep, KepMeK # IOJHHB HPO-
u3pacTaloT BMecTe Ha ONHOH M TOH >Xe TIOUBE, TO HEPBHI M3 HHX
HOIJIOlaeT NPEUMYILeCTBeHHO CYJb(aThl, BTOPOH — XJopunsl, [le-
TPOCHMOHUSA HaKOmJIAeT CcyJjbdarhl B 3aMeTHO GoJbliieM KOJuue-
CTBe, YeM XJOPHAHL, Jaxke B TOM cJIyuae, ecJu OHA PacTeT Ha XJO-
pHIHOM coJioH4YaKe. TaMapUCK HU3SLIHBIH XapaKTepH3yercsl HOUTH
OIMHAKOBBIM COZEDXKAHHEM XJOPHIHHX H CYAb(ATHBIX MOHOB NPU
NPOH3PACTAHUHM €ro Ha PE3KO BHIPAKEHHOM CYAb(aTHO-XJOPHIHOM
COJIOHYaKe, TOTJAa KaK TaMapHCK Kapej¥HH B aHaJOTHUHLIX YCJIO-
BHAX COJEPIKUT ropasjo 6oJsblle HOHOB XJjopa. PacTenus nananag-
TOB, IPHYPOYEHHBIX K YALTPAOCHOBHLIM MOPOLAM, 06OralliaioT [IOUBY
TaKUMH JIeMeHTaMU, KaK HUKejb M XPOM, KOTOPBLIMH OTHOCHTE/NLHO
Goratbl nopo6Hble nmopoAsl. M BOABL, IUPKYAUDPYIOLLHE B YJIbTpPaoc-
HOBHBIX MacCHBaX, HMEIOT NOBHIIIEHHBEIE KOHUEHTpPAIMK Ha3BaHHBIX
3JIeMEHTOB, : .

Bosbpmioe KOJMHYECTBO KPEMHHS COLEPKHUT 30Jia XBOLIeH, Kajb-
HusA — 30J1a JpeBecHHB Oyka, KaJus — 30Ja Kpanusel u T. A Ha3-
BECTHBI TaK¥Ke XKeJe3Hble, MapraHIeBEle, aJiOMHHUEBBIE, MeJHble H
ApyrHe DpAacCTeHHs, B 30J€ KOTODHIX COAEpIKHTCH MHOr0 COOTBET-
CTBYIOIHX METaJ/lJIOB. '

Cpa3bp PacTUTENBHOI'O IOKPOBA ¢ TPYHTOBEIMH BOLAMH OCYLHE-
CTBJIICTCS TaKXkKe yepes MOCPEACTBO TIOUB, U3 KOTOPHIX PaCTEHUSMHU
afcopOUPYIOTCS MOHBI HATPHSA, MarHHUs, KaJblud H 0COGEHHO KaJusl.
E. . Parnep MexaHH3M 3TO ajncopOuuy NMpEeACTABJASET TaK: «AK-
THBHOE IIOTVIOLLEHYNE PAacTeHHSIMH MHUHEepaJbHBIX BellleCTB, B 4YacT-
HOCTH KaTHOHOB, U3 BHeIUHEH Cpelbl peasju3yeTcs B IepBOHAyasb-
HOH cTafuy uepe3 ajacopbUUOHHOe CBA3BIBAHHME 3THX BeELIECTB Ha
NorJollaoliell I0OBEPXHOCTH KOPHA. YJAajeHue KaTHOHOB ¢ IIOIJIO-
LaIollell TOBEPXHOCTH KOPHS OCYINECTBJASETCS B 3HAUUTEIbHOH Mepe
3a CYeT 3aMeHbl HX BOJOPOJOM, HCTOYHMKOM KOTOPOrO SIBJASIOTCSH
YIJEKHC/I0Ta U OpraHuuecKye KHC/IOTH, oOpasyioliuecs B K/AETKaX
pacreHufi. 3a cueT 5TOTO BOAXOPONA, MOCTOAHHO MOATEKAIOIIErO K MO-
rJIoHlawoliell TMOBEDPXHOCTH KJAETOK KOPHS, OCYILeCTBJAeTCcS M I10-
CTOSIHHO BO300OHOBJSeTCS INePBOHAYaJbHLI 3Tal IOIJIOUIEHU,
HMeIOHmu} yepTel oOMenHOH agcopbuun» (1948, cTp. 625).

IlepexkaunBas HOHBI M3 BOJAB M HaKalIUBas HX B CBOEM Opra-
HU3M€, pacTeHus, NO-BUIHMOMY, B KaKOH-TO CTEHEHH HSMEHSIOT
cocraB noA3eMHBIX BoA. ONHAKO IO Mepe OTMHUpPaHMS H TymudHKa-
UUH pacTeHHs OTHAIOT.B IOYBY BCe Te MHHepajbHBIE BelllecTBa, KO-
Topble OBIH B3SITEI M3 IPYHTOBOH Boxbl. Hanxo mosmarate, uTo uacthb
HOHOB, 00pasys HepacTBOPHUMBIE COeNHHEHUs, YAep:KUBaercs I0Y-
BOH, Apyras, OUeBHUIHO, BO3Bpallaercd 00DATHO B BOXOHOCHHBIH ro-
pusour. Msyuenwe 30MbHOTO cOCTaBa pPAaCTEHUE ¢ TOYKM 3DEHHSA
BJAMAHUSA UX Ha TOYBOOOGpa3oBaHue [0Kas3aJo, 4TO OCHOBHAS Macca
coJiell B pacTeHHsIX HaxXONUTCSH B BOAHOpacTBopuMmoi ¢opme. Taxue
3JIEMEHTBI, KaK MarHHH, Kajw#, HaTpHH, XJOp U COEJHHEHHS CEpH,
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IPUCYTCTBYIOT B BHIE PAaCTBOPHUMEBIX B BOIe coJsel, 00GyCc/aoBauBasK
3THM HX BBICOKYIO MOJBMKHOCTH, C/ieIOBaTe/NBHO, NIOCHE OTMHpAHUST
pacTeHHll pPHIXJO CBSI3aHHBIE BOJHOPACTBODHUMEIE 30JIbHBIE Belle-
crBa OBICTPO BCTYHNAIOT CHOBA B OUOJIOTHYECKMH ¥ IeOJIOFMYECKUH
KpyroBopoT. B mpormecce Beretamup 4yacTh coJiefi HENOCPENCTBEHHO
BhHILIeIauMBaeTca U3 KOpHeH pacreHud poxnamu u pocoit (b. M. 'o-
ayu, 1954). ,

B cBAA3H ¢ 3THM BO3HHKAET BONPOC, MOTYT JIH DACTEHHS OKa3bl-
BaTh 3aMETHOE BJAHSHHE Ha COJIeBOH OajaHc NMTAIONINX HX IPYHTO-
BHIX BOJ. OMNHPHYECKUMH AaHHBIMH [IO 3TOMY BOIIPOCY MBI He pac-
nosaraeM. MoxHO NpegNOJIOXHTh, YTO B IIePHOA Bereraluu noao6-
HOe BJMSIHME CKaxKeTcf Ha BOJAX MaJOMOUIHBIX TOPH30HTOB C 3a-
MeJJeHHBIM Bogoo6MenoM. OHo OyZer BbIPAXKATLCA B YMeHBUIEHHH
KOHIIEHTPAIMH HEKOTOPBIX MaKpPO- U MUKDPOSJIEMEHTOB, B H3MEHEeHUH
BesimuuHel pH rpyHToBOH BOnE M MeTaMOpdH3aNUM ee XUMHUECKOTO
cocraBa. [locie oxonuaHus BereTaluH, OYeBUJHO, TOCJAELyeT BOC-
CTAHOBJIEHHE IePBOHAYAJNBHOrO XHMHYECKOrO €OCTaBa TIPYHTOBOH
Bonpl. Takum of6pasoMm, Hab/iogaeMble JIeTHHe U3MeHEeHMsT XUMH3Ma
IPYHTOBHIX BOJ B HEKOTOPHIX CAYYasfiX MOXKHO OTHECTH 34 <CUeT
TPaHCIUPAHHOHHON [eATeAbHOCTH PAaCTeHUH, XOTA pellieHHe 3TOoro
Borpoca OOGBIYHO OCJOMKHAETCH HEYCTOMUHBBHIM 'BOJHO-COJNEBBIM pe-
JKFMOM TPYHTOBBIX BOJ.

Posb TpaHcnupamy¥ B BOJHO-COJIEBOM peXHUMe TPYHTOBBIX BOL
npuobperaer ocofoe 3HayeHue B aPHIAHBIX KIMMAaTHYECKHX YCJIO-
BusAx. llpu HernmyGOKOM sajeraHuy IPYHTOBBIX BOJ TPaHCOHPAHHOH-
HO€ HCrapeHde sBJASerCcs ONHHM H3 OCHOBHEIX (aKTODOB HX: pas-
rpyskd. B sacymimBeIX pafioHax pacTeHHs HCIApAalOT O0JIbIIOE KO-
JINUECTBO TPYHTOBLIX BOJ, KOTOPOE B TEUYeHHE BEreTal[HOHHOTQ Ie-
pPHOZA MOXET B [ABa pasa NpeBbINATb KOJHYECTBO BOJLBI, MCHAPAIO-
ileecst 3a TO e BPeMS HENOCPeJCTBEHHO depe3 mHOYBY. JleTHee
ACHADEHHe PACTEHHUsIMU BJATH B BEreTalMOHHLIA NepUOJ MOXKET TO-
HUIKAaTh' YPOBEHDL I'DYHTOBBIX BOZ CO CKOpocTbio 2—2,0 ¢M B CYTKH
(B. A. Tlpugnouckuii, 1948).

B. H. Ocrposckuii (1962), mayuzapmmii mcnapeiue TPYHTOBBIX
Boa (pearopuramu u tpuxoruppoduramu B IlxkeskasraH-Yayray-
CKOM paiioHe, B TeueHHe BEreTallliOHHOTO Iepuojaa Habmiomgan pHT-
MHYECKHE CYTOYHBIe KOJeGaHusi YPOBHS TPYHTOBBEIX BOA ¢ aMILIHTY-
no# A0 3 cM.

[Mo panmueim A. T. Taens (1950), nernee onycKaHue YPOBHS
TPYHTOBHIX BOJ B INecUaHbIX NyCTHIHAX IIpwapanbs oT KOpHEBOH
JecyKuuHu (OTCACHLIBAHMS) B CyXHe T'OJbl LOXOIHT N0 73 CM, 4 B LOXKI-
JBBLIE He MPeBocXomUT 50 €M MO CPaBHEHHIO C MAKCHMaJbHBIM Be-
cenHuM ypoBHeM. OIyCKaHWIO YPOBHS CONYTCTBYET IOBBIILIEHHE KOH-
DeHTpalHy HOHOB B FPYHTOBBIX Bo#aX. Hampumep, noj OesonossH-
HHKOM CYXOH OCTATOK B IDYHTOBHIX BOJAX yBeJWuyHBaercs B 5-—
7 pas, mocruras 1,5 r/n. BegexcrBue CHIBHONO ucCIapeHust TPYHTO-’
BBIX BOJ Necdansix MaccuBoe Manwsie Bapcyku, GoraTeix 3/71aK0BO-
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COJIONIKOBOH PacTHUTENBbHOCTBIO, IPOUCXOJUT OCaXKAeHHe KapGOHATOB
KajblMs U MarHus ¥ HaKOIJIeHHe B 1I0UBe JYroBoro Meprejd. Hamn-
yHe B TPYHTOBBIX BOAaX llpuapanss coenunenuft asora (NOy, NH,)
# MHOTAA CePOBOLOpOJLA OOBSCHAETCS THHEHHeM KOpHeH pacTeHu.

KopHM pacreHHE He TOJBKO HCHOJb3YIOT TIOUBY, HO M AKTHBHO
BJIUAIOT Ha Hee, B YacTHOCTH, U3MeHawT ee pH. Brimenas yriae-
KHCJOTY, KODHH pacTeHHH ToHH:KalT pH HOuUBH m cnocoGCTBYIOT
nepexoly B pacTBOP MHOI'MX MHHepaJbHBIX BellecTs. KoHIeHTpalus
nonoB HCO;" B NmouBeHHBIX PACTBOpaxX W TPYHTOBHIX BOJAX 3aBUCHT
or cogepxanuss CO, B mouBax. B kapcroseix Bojmax OaccefiHa
p. SHI3BIL, Thoe pasBHTa NHIIHAS CYOTPONMHYECKAs PaCTHTENbHOCTD,
KOHIeHTpal#sl TruapoKapboHaTHEIX uoHOB jgocturaer 300—400 wu
naxe 500 mr/a (A. A. Kononasuues, 1960).

Brisonn. 1. B apuIHbIX KIMMaTHYECKHX YCJIOBHSX PAaCTHTE/Nb-
HOCTb ABJSETCS BaXHBIM (pakTopoM (OPMHPOBAHMS XHMHUYECKOTO
COCTaBa T[PYHTOBBIX BOZA. 1paHCOOPTHPYS OrPOMHBEIE KOJIHUECTBA
BJIATH, PAcTeHHs IOHMKAIOT YPOBEHb M YBEJMYMBAIOT MUHepaau3a-
LHUI0 TPYHTOBHIX BOJL, C KOTOpOH CBSI3aHO H3MeHeHHe HX XHMHYe-
CKOro cocTaBa. BBuAy u3OupaTenbHOro IOTJIOLLEHHS HOHOB pacre-
HHUAMH B pe3yJbTaTe YKa3aHHOTO Ipolecca MoxKeT u3MeHHThcst pH
H XHMHUYECKHH THO IPYHTOBBIX BOJ.

2. B ryMuaHOM KJHMaTe B TI€PHOJ BETreTallud PACTEHHs MOLYT
BHI3BIBATH AHAJOTHUHBIE, HO MeHee BBIDaXKEHHbIE M3MEHEHHS B CO-
cTaBe TPYHTOBBIX BOJ MaJOMOILHBIX TOPH3OHTOB ¢ 3aMeIJICHHBIM
BOJOOOMEHOM.

2. BJIMAHUE MUKPOOPIFAHH3MOB HA XHUMUUYECKHM COCTAB
IMOJA3EMHDIX BOJ,

MukpoopraHuaMbl UTpaloT BaXHYI pOJb B HpoOleccax MeTa-
Mopdu3anuy XUMHYECKOTO COCTaBa moj3eMHBIX BoA. Ha ocoboe
3Ha4yeHHe MHKDOOPTAHH3MOB B HCTODUM NPHUPOIHBIX BOJ YKa3blBAJIH
B. W. Bepnagckuii (1931—1933), B. B. Ilonmmos (1953) wu
O. A. Anexun (1953). :

M. C. TI'ypeBuy (1958) mpensoxuI MOMUMO UHCTO XMMHUECKOTO
(abuorenHoro) meramopdusMa paszauuyaTh OGHOTeHHBIl MeTAMOP(HUIM
NOJ3eMHBEIX BOJ, OOYCJIOBIMBAIOWIMI NpeoGpasoBaHHe COJEBOr0 H
Fra3oBOrO COCTaBa BOJABI B Pe3yJabTaTe KH3HEAEATENbHOCTH MHKpPO-
opranusmos. B xuure C. M. Kysuenosa, M. B. Usanosa, H. H, JIa-
auxoBofi (1962) mmeercsi cneuHa/fbHBIf pasien O poJaH MHKpOOpra-
HH3MOB B (ODMHPOBAaHHH XUMHUYECKOrO COCTABA INOJ3EMHBIX BOJ.
B npenpliyliux riaBaX HaMi HEOJZHOKPATHO NOJUYEPKMBAJIACH POJIb
paccmaTtpuBaeMoro (akropa. B yacTHOCTH, IPOHCXOMKIEHHE THIPO-
KapOOHATHHIX HOHOB B BOAAX MH3BEPXKEHHEIX [IOPOA OOBSICHAIOCH
6MOXHMHAYECKUMHE NPOLECCAMH.

OZHMM H3 OCHOBHHIX CTHMYJSTODOB pPas3BUTHA OakTepuii sAB-
JSETCs - HaJHYHe TOTO MJH HMHOTO KOJIHUECTBA  YCBOSIEMOTO

223



pPacTBOPEHHOT'O B BOJE OPraHHUeCKOTo BellecTra. [lociensee Moxer
IIOCTYNaTh B INIyOUHHBIE BOLOHOCHBIE TOPH30HTH C TIOBEPXHOCTH, BMe-
cTe ¢ HHQUABTPYIOWIMMHUCS HA TIAyOMHY NOJ3eMHBIMH BOJAMU, HJIH
U3 BEHINENAaYUBAIOIINXCA OPraHWYEeCKHX BEINEeCTB, 3aKJIOUYeHHBIX
B BOJOBMEIIAIOMUX OCAL0YHBIX NOpojax. TpeTbuM HCTOUHHKOM MO-
XKeT ObITh HE(Th, C KOTOPOH conpHKacaercs BOJA.

MccnepoBanusiMu MOCHENHHX JeT [OKa3aHO, YTO MHKpoopra-
HU3MBI CcIOCOGHB! Pa3BUBATHCA KaK B HervIyDOKHX I'PYHTOBHIX BOJAX,
Tak ¥ B BOJaX, HUDPKYJUPYIOIIUX Ha raybune Oosee 1 xMm. B mpe-
penax AniepoHCKOro mosyocTpoBa GakTepyu B NOL3eMHBIX BOLAX
OBlIM TIpocaekeHsl Ha raybuny 1700 m. B mogszemubix Bogax Bro-
poro Baky GaxrepuajbHas *H3Hb Obljia ycTaHOBJeHa B npobax,
orofpanublx ¢ raybunel 1700 M. Mugpodgopa B ITyOHHHEIX apTe-
sHaHCKHX Bogax 3amapHo-CHOUPCKOH HHSMEHHOCTH GBHLIa Hpocse-
keHa no roy6unsl 2800—3000 m (M. C. T'ypeBuu, 1958). B obuem
JKe pacnpocrpaneHHe Oaxrepuil obuapyxkeHo no roybumer 4000 m
(C. WM. Kysrenos ¢ coasropamu, 1962).

Beicoxoe maB/enHe He MOMKET OTPHIATENbHO CKazaThesg Ha Cy-
IIecTBOBaHWK OakTepuil, Tak OHU HepeHocsaT AaBiaeHHe po 3000—
4000 atm. (Zobell, 1950). Mukpo6pl MOryT CyIIeCTBOBaTb B J0O-
BOJIbHO IIHPOKOM TeMIepaTypHOM AHalla30He — OT HeCKOJbKHX I'Da-
aycos unuxe Hynast o 85—90° C swime HyJas. [lpemesom, npu KOTO-
pPOM MOKeT IpPOTeKaTb, XOTS B 0CAa0JeHHOM BHJE, KHU3HEAEATe/b-
HOCTb MHKPOODPTaHH3MOB, ‘CJeJyeT CuuTaTh TeMmepartypy 76—80°C
(C. Y. Kysnenos ¢ coaBropamu, 1962).

JuanasoH MuHepaJiH3alHH BOJ, NPH KOTOPOM oGuraior Gakre-
PHH, TaKXKe BEJIHK; CYLIECTBYIOT ranoduinuble Gakrepun. ®agruye-
CKHe JaHHBle TIOKA3BIBAIOT, YTO B TIOJA3€MHEIX BOZAaxX OaKTepHH MoO-
IYT Pa3BHBATBCS IIPH BBHICOKMX KOHIEHTPAIHMAX XJOPHCTOTO HaTpPHs,
Hanpumep, cyabdartBoccraHapauBatolmne npu 18% (AnmepoH) u
no 20% NaCl (Bropoe Baky). Hecmorps Ha TO, uTo CyHlecTBYeT
psill. MHKPOOPTaHH3MOB, CIOCOGHBIX DA3BHBATHCHA 'TIPH KOHIEHTDA-
uun coneft, gocruraiomux 300 r/i, pasBHTHE 3THX Ke OpPraHu3MOB
npu 6ojee HU3KHX KOHIeHTpanusax coselt (50—60 r/n) uger Gosee
suepruyHo. C/efoBaTeNbHO, BLICOKAS MHHEpaJ#3alds H CJAHIIKOM
BBICOKAs- TeMIlepaTypa yrHeramwlle AeHCTBYIOT Ha JeATeNbHOCTH
faKkTepHil.

Pazpuruio 6axtepufl Ha IiiyOHHE MOTYT HPENATCTBOBATH TaKKe
cnenyioiue npuunnbl (M. C. TypeBuu, 1958): a) cHuXeHue Besu-
yurel pH, npoucxopsiiiee B pesynbTaTe CMEIlEHHS KapOOHATHOIO
PaBHOBECHS IIPH MHTEHCHBHOM HaKOTJIEHHH YTJEKHCJOTH B IIPOLECCE
GHOXMMHUECKOTO ‘BOCCTAHOBJAEHHA CyabdaToB; O6) TOKCHApyOIlee
BJIHSIHHE, OKasblBaeMoe Ha OGakrTepuu crnemupHUECKHMH KOMIIOHEH-
TaMH, HaOpuMep BBICOKMMH KOHIeHTpanusmu 6poma, fona u 6opa
B OTCYTCTBHH BOojooOMeHa, Kpome TOro, xatmoHBl OKa3bIBAalOT 34
JepXkHuBaioillee feficTBHe HAa PA3BUTHE MHKDOOPraHU3MOB, IPHUEM
KATHOHbBI TSIMKEJBIX MeTaJ/IOB CHJbHee, YeM KaTHOHBI IIeJOUHO3e-
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MEJbHBIX METaJJIOB, -4 NOC/NeJHHe CHIbHEE, ‘4eM KaTHOHHI L1 eJIOYHBIX
metajuioB (C. Y. KysHenos ¢ CoaBTOpaMH) '

A. H. Kosuu (1958, 1960) mpumen g 3aK/JIIOUEHHIO, UTO LeCyJb-
dartusupyonue GaxTepPUHu KUBYT H DPa3BHBAIOTCSI TOJBKO IIpH HeE-
KOTOPOM MUHHMYMeE CY/Ab{aToB, HHXKe KOTOPOro HX AeATENbHOCTD
npekpamaercd. OH yCcTaHOBUJ B3aMMO3aBHCHMOCTb COAEPKaHHsA HO-
HOB cyJbdara M KaJblus B IJIACTOBBIX BOJAX TloBomxkps. Oxasa-
JI0Ch, 4YTO TpH COAEPIKAHMH KajJblusi B Tpepenax 750
760'MI‘—9K‘B/KI‘ M BBlllle CyJb(aTHble HOHBI HCYE3AIOT U3 IIACTOBBIX
BOJ HJH KOJNHYECTBO HX CTAHOBHTCS oueHb MaJo. [lo mHeHHIO
A. H. Kosuna, BausiHie IOBBHIIEHHOH KOHUEHTPAIHH KaJbLusg IpPO-
SIBJISIETCS He TOBbKO B TOM, YTO NPHBOJAUT K YMEHbIICHUIO CY/ibdaT-
HbIX HOHOB, HO W B HEINOCDPEJCTBEHHOM YrHeTaiolleM XeHCTBHM Ha
HesTeJbHOCTh CYab(aTBOCCTaHABANBAIOLINX BaKkTepHUIl.

B OoJblIHHCTBe CJAy4YaeB NOJ3eMHBIe TMIYOWHHbIE BOABI MOFYT
SIBASIThCSl OM1aronpusaATHOHR cpepol ans mukpoopranusmos. E. H. Iy-
toBa (1964) nyreM. comocTaB/JeHHSl JAHHBIX O pacHpoOCTPaHeHHH
MHKPOOPraHU3MOB B TOJ3EMHBIX BOZAX HEKOTOPBHIX HE(TEHOCHHIX
apresnanckux Gaccefinop Coperckoro Coi03a ¥ Ha OCHOBAaHHH IpO-
H3BEJEHHBIX €10 MCC/EAOBaHnil NpHilia K 3aXJIOUEHHAI0, YTO pac-
npefieleHHe MHKPOOPTraHM3MOB B IION3EMHBIX BOMAX aPTE3HAHCKHUX
faccefHOB 3aBUCHT OT THAPOTEOJOIHUECKHX M THIPOXHMHUYECKHX
yenoBuil. HauGosee cylecTBeHHOE BJAHSAHEE HA MUKPOOHANBHYIO 3a-
CeNIeHHOCTh W XapakTep OHOIEHO03a MHKDPOOPTaHU3MOB, OGUTAIOLINX
B BOJI€, OKA3bBAIOT WHTEHCHBHOCTH IOJ3EMHOr0 BOJOOOMEHa, CTe-
neHb MUHepasusauuu u pH BonkL

B BeptukaabHoM paspese Bosro-Kamckoro apresupasnckoro 0ac-
ceflHa 0 Mepe yBeJHUeHHs IJYOHHBI 3ajeraHusl W CTelleHH 3aKphl-
TOCTH BOJOHOCHBIX 'ODH30HTOB HabJIIOLaeTCsl 3aKOHOMEDHOE yYMEeHb-
wenve 0aKTepHaJbHON HaceNeHHOCTH TOA3EMHBIX BOJ ¥ AKTHBHOCTH
OHOXMMHYECKHX TPOLECCOB, YTO CBA3AHO CO 3HAYHTEJNbHBIM H3Me-
HEeHHeM COCTaBa MOJ3€MHBIX BOJ, YBeJHUEHHEM HX MUHEPaJH3alluH,
YMeHbIICHHEM COAePKaHud. cyjapdaToB H JPYrHMH bakTopaMHu.
" Mnasi xapruHa pacnpejieseHdss MHKDPOOPraHH3MOB HaOJlofaercs
B apre3HaHCKUX OaccefiHax, H/18 KOTODBIX THIIHYHO NOHUIKEHHE MHU-
Hepaixuzalnuyu ¢ rayOMHOH, HANpHUMeD B CHCTEMe MaJblX apTesHaH-
ckux OaccefiHOB AnIepoHCKOro HoJyocTpoBa. B stom ciyuae Gak-
Tepua/ibHas KH3Hb He 3aTyxaeT, a, HaoOOPOT, aKTHBHEE IpPOAB-
Jsiercs B 0osiee TIIyOOKHX yacTAX paspesa.

B Byxapo-Kapumunckom u Cypxan-IapbHHCKOM apTesHaHCKHX
OacceliHaX II0 Mepe YBeJHUeHHS IVIYOHHB! 3aJeraHus BOJOHOCHBIX
rOPH30HTOB H YBeJWUEHHs 06lell MHHepaJH3aludl BOIALl IPOHCXOLHT
yMeHblIeHHe KOJHUYeCTBa MHUKPOOPTaHUSMOB H OcaaljieHHe aKTHB-
HOCTH MHMKpoOuaJpHBIX mpomeccoB. B 3amagno-TyprmeHckom apre-
3naHckoM OaccefiHe, XapaKTepH3YIOMeMcss HHBEPCHOHHBIM THIIOM
THIPOXHMHUYECKOrO paspesa, TOJ3eMHble BOIBI HUXKEJEXKAUIMX IOo-
PH30HTOB C HOBBIEHHBIM COZePXKaHHEM rHIPOKapGOHATHOro HOHA
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umeorT Oosiee GoraTblfi U pasHooOpasHBIH GaxrTepHalbHEIR COCTaB,
yeM THICOMETPHYECKH BHILE 3aJjeraroliie BHICOKOMUHEPAJIH30BaH-
HBlE JI0J3eMHbLIE BOJBl XJOPHUIHOTO KajbiHEeBO-HATPHEBOrO COCTaBa.

Coraacuo  B. JI. Mexrtuesoii (1962), pacupenejenne MHKDPO-
¢yopel B maneoszofickux Bomax Kyi6weimesckoro [ToBoJikbs Haxo-
JUTCA BO B3aUMOCBSI3M C XMMHYECKHM COCTaBOM BoA. Boxbi xiop-
Kajbuuesoro tuna (no B. A. CyJjuuy), BBICOKOMHHEpAJH30BaHHbLIE
(oxono 800 mr-3xs/100 1.), 6eccynb(paTHbIe UJIN C OYeHb HU3KHM
cojiepxanuemM cyabparos, obeqHeHHble (ocHOpOM, C BEICOKHM CO-
JepxKaHueM Opoma, ¢ Ko3DPUIHEHTOM gﬁgi>3, Mano OJgaro-
IPUATHBIM JJ14- Pa3BUTHS DaKTepHaIbHON XKHu3HU. B Bogax ¢ Heckob-

Cl.—Na
KO ITIOHMXKEHHOH MuHepanusanuefi c¢ KoapUIHEHTOM WM <3,

o6oralleHHbX cyab(aTaMy, cepoOBOLOPOAOM U YI‘J'IEKI/ICJIOTOH yaiie
BCETO BHISIBJSANOCH PA3BUTHE MEKPOOPTraHH3IMOB.

IMox BO3jeficTBHEM MHKPOOPraHU3MOB H3MeHSIETCSl COCTaB npu-
POJHMBIX BOJ ¥ I'VIaBHBIM 00Pas3oM COZeprKalluXcsd B HUX- COeHHEHHH
yriepoga H cepbl. Boxsl, oOuibHO HacejeHdbBle MUKpOdIOpoOdH, co-
JlepKaT B CBOEM COCTaBe, KaK MPaBusio, 3HAUNHTENbHO GOJbIIE yIje-
KHCJIOTB M THAPOKapOOHATOB, ueM ‘BOJbL, B KOTOPBIX MHUKPOOPra-
HU3MBl He oOHapyxeHB MWIH ciaalo. HacejeHHBle MHUKPO(JIOpPOH.
Dra 3aKOHOMEPHOCTb yKasblBaeT Ha Ipolnecc OHOXUMHYECKOH reHe-
pauuu ruapoxap6oHATOB B pesyJjbTaTe MHHepaJH3alluy OpPraHHUe-
CKOrO BellleCTBa IOJ BJIMAHHEM MUKPOOPraHH3MOB.

Copepxxanue B BOJie CEPOBOAOPONA U CYyAb(ATOB CBI3AHO ¢ IIPHU-
CYTCTBHEM H OHOXMMHYECKOH aKTHBHOCTBIO CYAb(aTBOCCTAHABJIM-
BAIOMIUX M THOHOBHEIX Gakrepuil. Han6Gosiee GaaronpusaTHEE YCAOBHS
IJsT IesiTeNbHOCTH STHX OaKTepull ¢os3naloTcst B aHa3poOHOH cpele,
[IPY HaJUYUK CyJb(aTOB U OPraHUYECKOTO BEUIECTBA.

CxemaTuuecky BOCCTAaHOBJEHHe CyabdaTOB H300pakaior cie-

IYIOIKUM 06pasoMm:

C6d,206 -} 3Na,SO, — 3CO, + 3Na,COy 4 3H,S -+ 31, O —|—
: -+ Q kanx.

. B peaysabrare pecynbdarusauuu Boga oboramaercs HoS u COy;
B Hell mouuKaercs cofepxanne SO u HosBAseTca coia, IPH 3TOM
taun 11 npespamaerca B tun I. Ecau gecynpdartusanum noasepra-
101ca cyabdaTHBle KaJbIUeBble BOLEL, TO COAa, TO-BHIAHMOMY, He
obpasyeTcs,

JgenepuMeHTabHbBIE nccaenopanus H. B. Tareeson (1955) no-
KasajH, YTO B XOJ€ BOCCTAHOBJIEHHS CYJb(AaTOB HaKaN/IHBAIOTCH
THAPOKAPOOHATH, NPOUCXOAUT BBIIAJEHHE HOHOB KaJIbIlI/IH ¥ MarHus
¥ H3MEeHSETCA TUIl BOJBL :

B monaseMHBIX BOZA2X, coaepmamnx ﬂecyﬂmpa'rusnpy}omne Gak-
Tepuyd, oOBIUHO B COCTaBe rasa MPHCYTCTBYeT cepoBopopoi. Oanaxo
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HyS moxer He coxpaHuThcs B cBOGOJHOM BHIe. B mecuaHo-rauHu-
CTBHIX OTJIOXKEHHUAX, KOTODBIE BCeraa 60raTel COJISIME H OKHCJAAMH ¥Ke-
Jle3a, CepoBOJOPON CBA3biBaercd, 06pasysl NHUPHT H JAPYTHe CYJIb-
¢uznpt. ITosToMy B TecyaHO-TIMHUCTHIX IOPOJAaxX NOA3eMHble BOJIHL,
naxe pecbMa GoraThie cyabhaTBoccTaHaB/MBaOLIedl MHKPO(IOPOH,
MoryT ObiTh GeccepoBojoponsbiMu. Iopasmo ayume HeS coxpa-
HSIeTCS B MOJ3E€MHBIX BORZAX KapOOHATHBIX NOPOJ, TaK KakK TOPOMEL
oTH OemgHee COeJMHEHUSIMH XKeje3a [0 CPaBHEHMIO C NMECUaHO-TJIH--
HHCTBIMH TOJIIILAMH.

HaunGosee Tunuuubie LesoYHbie BOAb 00pasyioTcss B HeDTSHBIX
MeCTOpOXKAEHHUAX, TI'Ie BCAEACTBHE H30BITKA OPraHHYECKOro Belle-
. CTBa BOCCTaHOBJIeHHE CYJIb(aTOB NpOoTekaeT Haubojee SHEPTHUHO.
Kak wusBectHoO, NiacTOBBHE BOJBI, HENOCPEACTBEHHO KOHTAKTHPYIO-
mue ¢ He(PThIO, colepKaTr Gosiee OOGUNLHYIO H PasHOOOPA3HYID MH-
KpO(AOPY, YeM BOABL M3 TeX K€ FOPH3OHTOB, HAXOMAMIMXCS Ha YiAa-
JEHHU OT BOJ0-HEPTAHOTO KOHTAKTA.

Buorennrle npeo6pa3oBaHus COCTaBa BOILBl B pe3yJsTaTe BOC-
CTaHOBJIEHUS CY/Ab(aToB NPOTEKAIT B HJIOBBIX BoAaX. CorgacHo
O. B. IHumxkunoit (1964), onpenenswomum ¢$akTopoM H3IMeHEHHS
XMMHYECKOTO COCTAaBa BOJ, IPOMUTHIBAIOINKX OKEaHHUECKHE OCaNKH,
SIBJISIeTCS] KOJMMYECTBO M KauyecTBO coJepxkallerocs B HHX OpraHu-
yeckoro Bemecrsa. B oxeanuyeckux,.GefHBIX OpraHHYecKHM Belle-
CTBOM IVIMHHCTBIX HJAaX COAep:KaTcs HJIOBBIE BOABI ¢ IOBBIIIEHHBIM
UIEJOYHBIM PE3ePBOM, HEGOJMBUINM [IOHMXKEHHEM KOHIEHTpaluy cy/b-
$artoB, KaAblMf W MaTHW® ¥ NOBBINEGHHBIM COAEP’KAHHEM HATPHUA
u xajgud. Cpeim BceX OCaAKOB OKeaHa ocoboe MeCTO 3aHHMAIOT
ocajky rJay6OKOBOJHBIX BHAAHWH M KOTJOBHH, colepKallux B 60Jb-
IIMHCTBE C/AYyYaeB MOBBINEHHOE KOJHYECTBO OPraHHUYECKOTo Bellle-
crBa. B m0j06HBIX YCAOBUAX PasBHBAIOTCS BOCCTAHOBHTEJbHbIE IIPO-
UeCcCH W MAOBbie BOAL MeTaMODPPHU3YIOTCH B «XAOPUAHO-UIENIOYHBIEY.
Onnako sror npouece, no AaHubiM O. B. IuukuHOM, BbIpakeH
B 0OCajkaX TOJbKO HEKOTOPHIX BnajuH. B pspge Bnagun Tuxoro u
ATNaHTHUECKOrO OKEaHOB B Ipefesnax UCCAeNOBaHHOH 3—4-MeTpo-
BOH TOJILY OCaAKOB OH COBCEM OTCYTCTBYET,

B pesyabprare GaxTepHasbHOrO BOCCTaHOBJIEHHS cyb(ATOB, KakK
H3BECTHO, MOpcKas XJOpujHad Hatpuepasd Bona tuna Illa wmera-
Mop(pu3yeTcs B XJIOPHAHO- HaTPUEBYIO BOAY THINA I, noxoxywo Ha
BOAY HEKOTOPBIX MECTOPOXKAEeHHH HedTu.

B Bomax HedTAHBIX M ra3oBBIX MecTOpOXKIeHHH ['posHencko-Jla-
recranckofl HedremocHON obsacTu HabaOAaeTcs NpsiMas 3aBUCH-
MOCTb MEXAY = KOJHYECTBEHHLIM COJepXkKaHHEM OpraHHYecKOTo
BellleCTBA ¥ HHTEHCUBHOCTHIO Pa3BUTHUA Jecy/b(aTH3upyoOLux 6ax-
tepuii (M. E. AnvroBckuit ¢ coaBropamu, 1958). BooGme xe B 3a-
BHCHMOCTH OT COOTHOINEHHS] KOJIHUECTBA CYJAbQPATHBIX HOHOB K KO-
JIHUECTBY PACTBOPEHHOTO BelllecTBa OMOXHMHUECKUE NPOHECCH MOTYT
3aBepIIUThCSE JIUGO TMOUTH IIONHBIM BOCCTAHOBJEHHEM CY/ab(aToOB.
npu u3BbITKE OPraHUUeCcKOro BelllecTBa, JH60 NOJIHBIM OKHCIEHHEM
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. OpraHMYecKoro BellecTBa B c/iyyae IPeoBaaaHHs PecypcoB CyJb-
~(aTHBIX HOHOB.

. H. 3afines, H. C. Tloropennckuii, A. A. Cmupuos, B. M. ®o-
muH, C. A. arosaan (1961), xacasce resesuca KaBxasckux MHuHe-
panbHBIX BOJ, BBHICKA3aJIH KOHIENLMIO O [HPOUCXOKAEHHH COJISHO-

- ~ HCO360 Cl140
we0uHbIX BoJ THna Eccentyku Ne 17 (Mmu S Na T K) 0 (Ca—]—Mg)lO)

‘ o HCO359 $0429 C112
‘M3 BOA THna HapsaHos | My s— 60 Mg 23 Na 16 OyTeM HX MeTa-

Mopousaunu. V3 npHBeAeHHBIX GOPMYJ XUMHUECKOTO COCTABA BUIHO,
ato Eccentykn Ne 17 oT/iM4alOTCsi OT Hap3aHOB OTCYTCTBUEM Cysbda-
TOB, 3HAUHUTENbHO MEHBIUUM CONEP2XKAHUEM UOHOB KaJbLUS U MATHUS U
PE3KO NOBBLILIEHHON KOHUEHTpalMel THAPOKapOOHATHEIX HOHOB. JTH
passuyug HaBeJH aBTOPOB HA MbICAb, UTO IJIABHBIM (aKTOpOM MeTa-
MopbHsanuu B JAHHOM cAydae  ABJAETCH  Jecy/ibdarusanus.

B BepxHeMe/OBBIX M TPETHUYHBIX OTJOXKEHHAX Ha MHOTHX yyacTKaxX
UMEIOTCA MeJIKHe CKOIJIEHUS YIJIeBOAOPOJAHBIX Tas30B (B UaCTHOCTH,

MeTaHa). ABTODHL HOJAraloT, YT0 UMEHHO B 3THX IIOPONAX TMPOUCXO-
IAT JAecynbdatusaluus Hap3aHOB B pe3yabTaTe B3auMOJeHCTBHA
cyab}aToB KaabLHs, MaTHUS U HaTPHUS C YIVIEBOJOPOAHBIMH rasaMy
(no-BHAKMOMY, IIPH yUacTHH NecynbdaTu3HpyIOIuX GakTepuit).

DTH mpolecch aBTOpaMH H300DpaykawTes B BHAE C/AELYIOLIHX
cXeM: ] : '
3/,nCaS0O, -+ C,Hy, +y — 3/ ,nCaS + nCO, + nH,0,

CaS + CO, + H,0 — CaCO; -+ H,S.
¥

AnasnoruuHo NpoTeKaer INpoilecc M B CAyYyae B3auMOIeHCTBHS
C YIJIeBOAOPOJAaMH CEPHOKHUCJOIO HaTPHS:

Nast4 —I—‘ CnH2ﬂ+2 — NaI_IS "{_ NaHC03 —I"‘ I—IQO .

Fuapocynbdun Hatpua o6bIUHO pacmajgaercs; NPH TOM HaTpHH
uner Ha obpasoBaHue THAPOKapOOHATa HATPHUSA, a 3a CYET THAPO-
cyabduna obpasyercsa cepoofopon. Ilocienauil, sABAssick BecbMa
AKTHBHBIM BOCCT@HOBUTEJEM, OOBIUHQ peaTHpyer ¢ TAXKeNbIMA Me-
TaJjJaMy, HaXOASIIHMUCS B PacTBOpe.

Kpowe TpoLeccos JecynbdaTu3anuyu, NpUBOAALIEH K BOCCTAHOB-
JIEHPI}O noHoB SO4” ¢ obpas3oBaHHeM CepOBOAOPOAA, YFAEKHUCIOTHI

H BOJALI, B TIPHDOJHBIX BOJAX MOIKET MPOUCXOIUTbL O6paTHBHIHE NpO-
necc — cyabsdodukanus. JTOT NPOLECC 3aKAIOUAETCH B OKHUCJIEHHH
CepOBOJOPOAA IO Cepbl U CepHO! KMCJAOTBHl H B IIOSIBJIEHHH OHOTIeH-
HBIX cyAbdaroB B cocTase BoAbl. OKHC/IeHHE Cepbl U CEpOBOAOPOIA
I0 cyab(haToB B NOA3EMHBIX BOJAAX CHOCOGHEL ocymeCTBJme cepo-

faKTepHH, a TaKxKe THOHOBble OaKTEPHH.

IlpumepoM BBICOKOH cy/b(aTHOCTH BOJ B HpI/ICBOJlOBOI/I JaCTH
He(dTEHOCHON CTPYKTYPHl H HH3KOH — B €€ 3aKOHTYPHOH yacTh, Kak
nuwer M. C.-Typesuu (1961), ssnserca Cypaxanckas CTpykrypa.
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OH yka3blBaeT, 4TO IPHYHHY BHCOKOH Cy/Ib(aTHOCTH MOXKHO BHIETH
HIH B NOATOKe TJIYOHHHBIX BOJA N0 AUIBIOHKTUBHLIM HADYLIEHHSIM
B KYNOJBHOH WacTH, HIM B TOM, UTO CEPOBOLOPOXN AMDGYHIAHpyeT
U3 HHJKHEH HacTH CTPYKTYPH MW OKHCHAAETCA 10 CyAb()aToB THOHO-
BEIMU OaktepusaMu. Bropas npuuMHa, MO0 aBTOpPY, sBJserTca Hau6o--
Jee BeposaTHOH. Iloc/e10BaTeNbHOCT U3MEHEHHs] CTENeHH cyabdar-
HOCTH BOJBl XOpOLIO TpocjexuBaercss Bkpect npoctupaHusi Cypa-
XaHCKOH CTPYKTYDHIL.

Hmelomuecs B HacTosilllee BpeMs MHUKPOOHOJOTHYecKHe JNaHHbBIE
JI0OKa3EIBAIOT, UTO OKHCJIEHHEe CcynbGHIOB B 30HE OKHC/JIEHUS PYA H
B YIJIAX MOXKeT NPOTeKaTh He TOJBKO HEOPTaHHYeCKHM, HO M Ouo-
regubiM nyreM. B kumre C. M. Kyssenosa c¢ coasropamu (1962) mo
pesyabraTaM 3apy0eXHBIX HCCJAefOBaTe e IPHBOJHTCA Clelyiolnasn
cxeMa OKHCJeHHUs THPHTOB B YrosbHBIX IIaxrtax. IlepBas cramust
OKHCJIEHHS MUPHTA 0 CEPHOKHCJOr0 3aKHCHOTO Keje3a HIET XUMHU-
gecku: FeSs+31/5004HoO — FeSO,+HySO,.

Jlanee oKuc/IeHNEe CEPHOKHCJOrO 3aKHCHOTO KeJe3a 0 OKHCHOTO
HIeT NpH yuacTuu OakTepH#, NOCKOMBbKY B XMMHYECKH KUCJIOH cpefe
CEPHOKHCJIOE 3aKHCHOE JXese30 HPAaKTHUeCKH KHCJIOPOJOM BO3Lyxa
se oxucasercs: 2FeSO;+ 120+ HySO,— Fep (SO4) 3+ HyO. O6pa-
30BaBllieecsl OKUCHOE CEPHOKHMCIOE Kese30 BHOBb XUMHYECKH pear-
pyer ¢ mMPUTOM, 06pas3ys 3aKHCHOe CEDHOKHCJOE Kejle30 H MoJe-
Kyasapayto cepy: 2FeSqe+2Fep (SOy4) 3 — 6FeS0O,+4S. MonekynsapHas
cepa MOXET OKHC/IUTBCA IO CEPHON KHCJOTHI NIPK yYacTuu 6axrTepuii
U ‘BeCb UMKJI OHOJIOIMYECKHX M XHMHYECKHX peaklHil BHOBL IIOBTO-
pHUTCA.

* AHaJIOTHYHO HET OKHUC/IEHHE XaJbKONUDHTA B THIPOTEPMaJbHLIX
cyAppHAHbIX MecTOpoXAeHHAXx Meju. [Ipouecc oxuciaeHus TupuTa
¥ XaJbKONHPHUTA, 0 AAHHBIM Psjia HcCaenoBaTeNetl, mom AeHcTBHEM
GakTepufl HAET BO MHOTO pa3 ObICTpee, YeM YHCTO XHMHYECKOE OKHUC-
JeHHe, W ToTHac Ke IpeKpalllaercs MOCTIEe CTePHIM3ALUN PYIBI HIH
yras (C. M. Kysuenos ¢ coaBTopamu, 1962).

M=ur ‘kpatko paccMoTpesn GHOTEHHYIO - MeTaMOp(dH3anmHio BOL:
B pesyabraTe AecyidbbaTuzauup ¥ cyasdoduganun. B moasemubix
¥ He(TAHBIX I[JlacTaX YCTAHOBJIEHB M JAPYTHe Ipynnbl G6akTepHi.
K uncny ux npuHagjgexar aMMOHUGHKATOPH, HUTPUGHKATOPH! U Je-
HUTpUHKATOPH. [eAaTesbHOCTh 3TUX OAKTEPHIl B MOJ3€MHBIX BOJaX
CKa3blBaeTCsl Ha YCIOBHAX MHrpanuu asora. AMMOHH(DHKaTOPH —
f6akTepuy, HPOLYHHUpYOIIYe aMMHAK 32 CUET DPAas3jOKeHHs OPraHu-
UeCKHX BellecTB, CONEepKAlIUX B CBOeM cocraBe Oenok. IIpennona-
ramor, 4TO APYIMM nyTeM o06pasoBaHMs aMMHaKa fBJISAETCA ero re-
Hepauusl B IMIYOOKHUX 30HAX JHTOC(EpE B YCAOBHAX BBICOKOTO JIaB-
JEHUS 3a CYeT UHCTO XMMMHUECKOTrO0 COeJHHEHHsS MOJIEKYJ azoTa H
pozopona (M. C. I'ypesuu, 1962).

Hurpudukaropsl OKUCJASIOT aMMHaK N0 HHUTDPHTOB M HHTPATOB.
Peaxnust uper no cxeme: NH,+20,— NOy +2H,0; 2NOy 40y —-
-»2NO;’. OxucieHne aMMuaka HUTPH(HKATOpaMH IPOHCXOLUT B
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OCHOBHOM B BepXHEH THAPONHHAMHUYECKOU 30He HauGojee HHTEHCHB-
HOro BOM00OMeHa IIPY HAJWUMH MOJEKYNAPHOro KHCaAopoma. B so-
Hax 3aTPYNHEHHOro BOXOOOMEHA M 3aCTOHHOTO peXHMa HpPOIeCcCH
HUTPU(HUKAMHA DE3KO COKPAallaloTCst M JEHHTPU(PUKATOPHL pasJa-
raroT HATPUTH ¥ HATPATHL ¢ BBHIAEJEHHEM CBOGOJHOTO a30Ta IO CJe-
nymomeit exeme: 2HNO3; - 2HNOy — 2HNO — Na.

ITo mannwim M. §I. Oynoso#t (1963), mauGonnuuM comepxanieM
OpPTaHHYeCKOTO a30Ta OTJAMYAIOTCH: BOAB He(QTSHBIX MeCTOPOKIe-

" HU#, 0cOOEHHO BHICOKOMHUHEDAJH30BaHHLIE (CO CPEIHHM COJAepKa-

HUEM OpraHHYeckoro asora 1,4 Mr/1); BOOEl Ia3oBBIX MECTOPOXK-
IeHH# (co cpefHUM copepxKaHHeM opraHuyeckoro aszora 1,0 mr/a);
BHICOKOMHHEPANH30BaHHEIE BOJABl 30H Pasrpysku (co CpPefHHAM CO-
nep:KaHueM opraguueckoro asora 1,2 mr/m).

- M. E. AnvroBckuit, 3. M. Kysnenosa, B. M. Hlsen (1958) 06-
HAPYXKUIH. BOAOpoaoo6pasywmue GakTepun B [OI3eMHBIX BOAAX
I'posuenckoro patfiona. Kak u3BeCcTHO, KpOMe MHKDPOOHONOTHUECKHX
IPOIIECCOB,  HCTOYHUKOM CBOOOMHOTO BOJAOpPOAA MOXKeT OBITH pas-
JIOJKEHHe MOJIEKYJ TOL AeHCTBHEM o-H3JyYeHHs,

.A. C. 3unrep (1960) coobmiua HHTepeCHBIH (pakT OGHAPYKEHHUS
3HAYMTEJbHBIX KOJHuecTB Boxopoxa - (15—43%) B cocraBe rasa
{IJIACTOBBIX BOJ| [1a/1€030HCKHX OTJIOMKEHUH rasoHe(TAHBIX MECTO-
poxpenuii Humxuero Iloposkbsa. ABTop mpuiliel X BBBOLY, 4YTO
TakKuwe BBICOKHE KOHIEHTPAIllMM BOAOPOAA MOTYT. 00pasoBaThbes
TOJBKO B CTPOro CreuH(pUUeCKHX YCJOBUSX. XapakTepHOH ocobeH-
HOCTBIO IJIACTOBBIX BOJ, ¢ KOTOPBIMH CBSI3aHBI BOXOPOJACOJepKallLe
raswel, IBJISIETCS WCKJIOUHTENbHO BEICOKAs B HX COCTaBe KOHIEHTPa-
nusi xKeagesa (HECKOJbKO COT MHJJHTPAMMOB B JIMTPe) H OTHOCH-
TeJILHO TIOHHKeHHOe 3Hauenne seauuunel pH. A. C. 3unrep cuuraer
MaJOBEPOSITHBIM ~ pagHOXUMHUYECKOe ~IPOUCXOXKAEHHE ONHCAHHBIX
UM BOJOPOJHBIX Ta30B, TaK KAaK DPaJfMOaKTHBHOCTL BOJ ¥ IOPOX,
cofiepKalllMX - 5TH Ta3bl, HMeeT B OCHOBHOM (OHOBHEe 3HAUYEHHUA.
C fpyroit CTOpOHBI, Hesb3si OOBICHUTH HX T€HE3HC COBPEMEHHBIMH
GaKTepHa bHBIMH TPOIECCAaMH, MOCKOJbKY MHKPOGHOJOrHYecKye Hc-
c/eflOBAHMS aBTOpPA IOKA3aJH IIOYTH IIOJHOE OTCYTCTBHE B BOJAX
BOIOPOAOPENYIUPYIOIINX GakTepuil. ABTOp mosaraert, 4To 0OHapy-
JKeHHBle MM OpPHIHHAJbHBIE I'asbl I'e€HETHUECKH CBA3aHBEL ¢ HedTsl-
HBIMH ¥ Ta30BBIMH MECTODOXKAEHHUSIMH. . . .

M. :C. T'ypeBuu (1961) «monszemuble Bonb, OOJajfamoumue o6IL-
HOCTBIO COLEpIKAHUS ONHOI'O WJHU HECKOJbKHX XHUMHYECKHX KOMIIO-
HEHTOB, BBHI3BIBAIOILHX OMOJOrHUYECKYI0 PEaKIHI0 OOHTAIOIINX B HHX
MHKpOOpranuamosy (ctp. 97), NPeAsoXKUI BHAEATb B OUOrEOXH-
MHYecKHe 30HBI, WJIH TIPOBHHIHHU. B xauecTBe mpuMepa OH. IPHBO-
IHT. OGUOTEOXMMUUECKYI0 30HY BOZL He(TIHBIX MeCTODOXKeHHH,
OT/IMUMTENIbHON 0COOEHHOCTLIO KOTOPOH ABJIsieTcA MpaKTHiecKas fec-
cynbhaTHOCTs M Haju4yue OaKTepHH, OCYLIECTB/IAIIIKUX BOCCTAHOB-
JeHye cyabharos. buoreoxumuyeckas 30Ha WAXTHBIX BOJ XapaKTe-
pH3yeTCsl IOBBIIIEHHBIM COJEPXKAHHEM cynbhaToB M HAAHUUUEM
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6axTepHuil, CIOCOOHBIX OKUCIATL Cyabduauyio cepy. COOTBETCTBEHHO
HMEIT MeCTO OHMOreOXUMHUYECKHE 30HBI HJOBBIX BOX, IOA3EMHBIX
BOJI 30HEL OKUCJIEHHUSA PYIHBIX MECTOPOKAEHUHN U T. [.

Hameuaercqs 30HAJbHOCTD B DACHPOCTPAHEHHM MUKDPOOPTAHHU3-
moe Ha teppurtopun CCCP gak mo miomazny, no Mepe llepelBukKe-
HUS ¢ ceBepa Ha IOr, TAK H IO BePTHKAJbHOMY paspesy, II0 Mepe
yriaybneHuss B Hegpa 3eMJH, B CBf3H C H3MeHeHHeM TreoTepMudye-
CKOTO pexxuMa Hefp. B paspese 3eMHOH KOPBHL NPOCAEXUBAIOTCA TPH
MHXPOGHOJOrUYeCKHE 30HBI, OTJIHYAKLIHecs APYyr OT Apyra 1o Xa-
pakTepy, YUCAECHHOCTH MHKPOOOB M 1o clelnpuKke HX OHOXHMHYE-
ckoll peareabHocTH. Hanbosee Gorato HaceleHa OaKTepHSMH BepX-
Hsisl TIoOYBeHHaA 3oHa rayGuuo#t or 0,5 mo 1,5 m. Huxe nousenHoil
30HBI 3aJIEraeT 30HA BHIBETPHBAHUA, XdpaKTepU3YIOLIasics TOH Han
HHO¥ CTeNeHBIO aspaldy cjlaramlinxX ee N0opojA. DBakrepuasnbHOe
HaceJieHHe 3TOH 30HBI JOBOJBHO MHOTOUMCJAEHHO; HapsALy ¢ aspob-
HEIMH (opMaMu 31ech IPUCYTCTBYIOT 4 aHa’pobHble 6aKTepHu.
~MomHocTh 9T0# 30HBEI M3Mepsiercs JAECsITKaMM, a MHOTAA U COTHAMHU
MmerpoB. CaMasi HIKHAA rAyOuHHAs 30HA OTJIMUAETCS CPaBHUTEJNb-
HOH OeIHOCThIO OakTepHa/abHOTO HacesJeHHA. 31ech pacmpocrpa-
HeHB! NPeNMYIlecTBEHHO aHa3pOOHble (GOPMHEL.

ITo manubim JI. E. Kpamapenko (1956), moumsemHble Boasl OT-
KPBEITBIX CTPYKTYp coOfep:aT 6OraTyd 4 pas3Hoo6pasHyl0 MHKPO-
¢dayHy. B Bomax momypackphITHIX CTPYKTYP pasBHBAIOTCA IPEHMY-
IECTBEHHO aHaspoGHble GOPMbI (HampuMep, AecyabdaTH3UpyIOLIHe
Oaxtepun). IlogseMHEle BOABL 3aKPHITHX CTPYKTYp OOJbIIEH YacThiO
OTAHYAIOTCS OEAHOCTHI0 MUKPOOGHHM HAaCEJICHHEM.

B sakmrouense oTMeTHM, UTO B HCTOpHH (HOPMUPOBaHHUS 060N
npupogHoil BoApl OrosiorHdeckue (GakTOPHl UIPaOT TY WIH HHYIO
posib. DTa POJb ONpelessieTcsl KOJHYECTBOM M KayecTBOM OpraHHu-
YeCcKOTO BellleCTBA B BOJAX M BOJOHOCHBIX NODOJAX, COCTABOM Ca-
MHX BOL X TIOPOJ, TEPMHYCCKHMH M THADOJMHAMHUYECKHMH YCJO-
BHSAMH BOJOHOCHBIX TODH3OHTOB U IIOBEDXHOCTHHIX BOoj0oeMOB. [3
H3JI0KEHHOTO CJIelyeT, 4TO HauGosee HHTEHCHBHYIO NEATENLHOCTH
0axTepuu Pa3BUBAIOT B MOBEPXHOCTHHIX BOJOEMaX U B CaMBIX BEpX-
HHX BOLOHOCHKIX TOpHU3OHTaX. B yxasaHHON o6cTaHOBKe, IIpH Ha-
JIMUUH JOCTATOUHOTO KOJHUYECTBA OPraHHUECKOro BellecTBa, GUOTeH-
HHIH ¢akTop mnpuobperaerT Beiyilee 3HayeHHe B (HOPMHDPOBAHUH
XUMHYECKOTO COCTaBa BOJHL

Hanpumep, cpean KaMbBIMIOBHIX zapocnefl meabthl p. Mlnu BeTpe-
yaloTCst COMOBBIE 03€pa, MUTaeMble peunol Bojo#. Maufickas rumpo-
kopGonaTHasi KasabiweBasi Boxa tuma 1l (HCOj;'<Ca*+Mg~),
monajgas B 3TH o3epa, NOJA Bo3jelcTBUeM GakTepuil meramopodu-
syerca B Boay tmmna [ (HCO; >Ca+4Mg"). Anajnoruuible mpe-
06pa3oBaHUsA IPOMCXOAAT M B IPYHTOBHIX BOJLaX, 3ajeramouiux nof
gampimamu. Tlognumasich 1m0 KanwijisipaM Ha HOBEePXHOCTb H HcIa-
psisick, 3TH BOABl 00Pa3yT COJOHOCHYK COJIOHUAKOBYIO KODKY
(E. B. Ilocoxos, 1946a). buorennas aecynbdarusauyss HHTEHCHBHO
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IPOTEKAET B MEJKOBOIHBIX 3aJHBAX COJSHBIX 03ep, IPHU 3TOM YacTh
HeS coemunsercs ¢ xenesom (FeSg), a uacrs yieryumsaercs B BO3-
ayx. CepHHCTOe KeJgeso MpUiaer AOHHBIM HJaM UePHYI0 OKPackKy.

C rayOunoii 3uauenue OGHOJOTHUECKOTO (QaxTopa, Kak IPaBHIIO,
yMeHbIlaeTCs] BBUIY MOBLIIIEHUS TEMIEPATYPBl H 3aTPYLHEHHOCTH
BozooOMeHna. Ecau npocneauTh CyAbOy 3aXOPOHAIOMIUXCS B JOHHBIX
0cafKaX MOPCKHMX BOX, TO MOXKHO BHIETH, UTO HaubGOJbLIHE Ipeob-
‘pa3oBaHudg B XMMHUYECKOM COCTABE MOPCKOH BOJBI OCYLIECTBJSIOTCS
Ha TePBLIX CTANMAX JuareHesa. Xapakrep MeraMoppHU3amuu MOp-
CKOMl BOJABI 3aBUCHT OT MHHEPAJOTHUECKOr0 U MeXaHHUECKOr0 CO-
cTaBa ocajika U OT COLEepaKalIerocs B HEM OPraHHYeCKOTO BEIeCTBA.
Juareses MoxeT JJIHTbCA AECATKH THICAY JIeT M OXBATHIBATH TOJILY
MOpcKuX ocaaxkoB 10 250 M u Beime, C oTMupanueM GakrepHil ak-
THBHOCTb T€OXMMHUYECKHX NPOIEcCOB pe3ko namaer. Ilpu 3axopone-
HHH 3HAUuTEeJbHBIX MacC OPraHHUeCKOrO BellecTBA IIPOLECCH Mera-
Mophusanuu (fecynbdaruzanus) IPOAOMKAIOTCA M Ha OOJBUIMX
riyopHax. OQHAKO TEUEHHIO HX NPENSITCTBYET BEHICOKAs TeMIeparypa
U BBICOKAS] MHHEpaJsH3alds BoJ.

Uamie Bcero 3aXOPOHEHHIO TONBEPraroTCs HaxojAslluecd B pas-
JIMYHBIX CTAAUSIX 3aCOJEHUST BOILEI ¥ PACCO/IBl MOPCKUX JaryH. DTuM
06CTOSITEILCTBOM TIPOLIE BCEIO MOXKHO OOBIACHUTL NPOUCXOKIEHUE
[OJ3EMHBIX PACCOJIOB, He CBS3aHHBIX C BHILEJAUYUBAHWEM COJEHOC-
HBIX TOpoX. KX BBIcOKas MHHepaJuMsalusd H XHMHYECKHH COCTaB
chopMupOBaIKCh, [JAaBHEIM 06pasoM Ha INoBepxHoctd. B Hengpax
3eMJIH, OCOOEHHO B XUMUUECKH aKTHBHOU cpeje, N0IN3eMHEE PaCCOJEL
[IOJIBEPTJIHCh HEKOTOPOi MeraMmopdusanuu. bBaxrepuanpHble Impo-
Mecchl B KOHNEHTPHPOBAHHEIX pacconax ciado BEpaxedbl. [TosToMy
pacconbl B 6ONBIINHCTBE CAYIAeB COXPaHAOT CBOH mepBOHayYa/bHbBIH
XUMHYECKHH OBJIUK H, CIEeL0BATENbHO, IO UX COCTABY MOXKHO CYIUTh
0 COCTaBe JpeBHUX MOpPCKHX GaccefHoB.



3AKJHOYEHHUE

B xuure naHO ONnHcaHHe TJaBHEHIIHNX ecTeCTBeHHBIX (hDaKTOPOB
<hOpMUPOBAHUA XHMHUECKOTO COCTaBa TOJA3eMHEIX BOX. 3aTPOHYTH
‘Tak:Ke BONDPOCHI BJMAHUS 9THX (PAKTOPOB Ha COCTAB IIOBEPXHOCTHLIX
BoA. Jlnsi yaoGcTBa onmcaHusi Bce (akTOPHI pasiefieHbl Ha TIPYIIIHI
W XapakTePHCTHKAa HX JlaHa MO KaXKJOMY (pakxTopy OTIEJbHO, XOTs
B peaJbHBEIX YCJIOBUAX OHHM He M30JHUPOBaHBI JPYT OT Apyra, a B3au-
MOCBA3aHBl 1 B3auMouelicTByior. PopmupoBaHnue 0001 npHPOAHON
‘BOABI IIPOWCXOAHT NOJ OJHOBPEMEHHBIM BO3LeHCTBHEM ILIEJIOr0 psiaa
(paktopoB. OfHAKO B 3aBHCHMOCTH OT XapaKTepa HmpHpoIHoi obcra-
HOBKM OJHH (PakTOPBHl HTPAIOT BeLYILIYIO POJb, ApyrHe — BTOPOCTe-
TIEHHYIO, @ TPEThH NPAKTHYECKH HHKAKOrO BJIHSIHHS He OKa3blBAaIOT
Ha coctaB BOABL HUTOOB HONYUYHTHL o0Llee MpeICcTaBAeHHE O TOM,
Kagyve (akTOpPBEl MOTYT 3aHHMAaTh NOMHHHDYIOIlee TOJOXKEHHAE B TOH
MM KHHOH KOHKpeTHOH o6CcTaHoBKe, OOPATHMCSI K BePTUKAJbHBEIM
THNPOXHMUIECKHM 30HAM,

BeprukanpHas ruppoxuMmuueckas 30HANbHOCTb 3aKIIOYAETCA-
B 3aKOHOMEePHOH! cMeHe 1m0 Mepe yraybaeHHs B Hejapa 3emiun 6ojee
., WU MeHee BLIpaXKEHHEIX THAPOXHMHUYECKHX 30H, pasjHuaiolluxcs
Mexay cobofl mo MHHepa/u3alud H XMMHYECKOMY COCTaBy, a 4acro
W N0 UX THApPOAMHaMHuecKoMy pexumy. Camoe IIHPOKOe paclpo-
cTpaHeHHe B apre3naHckux Oaccerinax Coserckoro Coiosa u JPYyTHX
CTPaH WMEET THI 30HAJBHOCTH, XapaKTePH3YIOMHUicA BO3pacTaHUEM
MUHepaJiu3auuu ¢ NpubJHXeHHeM K KPHCTaJJIHIecKoMmy (yHIa-
MeHTY. 'eHeTHUecKas CYIIHOCTh (POPMHPOBAHHSA BEPTHKAJIbHBIX THJ-
POXMMMUYECKHX 30H JO CHX 1OP TOUHO He YCTAHOBJEHA.

B BeprHkajbHON 30HAaAbLHOCTH pPalUOHAJBHO pasinyartbh TPH
‘OCHOBHEIE 30HBI: BEPXHIOW, HUXHIOW H npomexyrounyi (E. B. Ilo-
coxoB, 1963, 1964). IlpeanoceliKO# AN TakOro paslejeHus SB-
JisleTcsl HAJMUKEe [BYX COBEPIIEHHO pas3jHYHBIX B TFEHETHUECKOM U
HCTOPUYECKOM OTHOLIEHHH THIOB BOJ: COBPEMEHHBIX ~HMHOH/Ib-
TPANHOHHBIX H HorpeGeHHEIX MOPcKHX. K morpeGeHHHIM MoOryr
OLITL OTHECEHB ¥ TakK Ha3biBaeMble JPEBHEHH(UILTPalUUOHHbIE
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KOHTHHEHTa/AbHBIE BOABL. B pesy.anaTe CMEUIEHHS YKa3aHHBIX THIIOR
BOJ o6pa3yeTc;1 MPOMEXKYTOUHAS 30HA.

B BepxHe#l 30He XUMHUYECKHHA COCTaB BOJ OINpeje/sieTcsl IaBHBIM
06pa3oM MaTepHaJbHBIM CyOCTpPaTOM, THAPOTEONOTHYECKUMH YCJIO-
BUAMH, COCTABOM aTMOCHEPHBIX M HNOBEPXHOCTHBIX BOJ, MHTAOIIUX
BOZOHOCHBIE TOPU3OHTBL. MarepuaibHbIH cyGCTpaT ¥ THAPOre0JOrH-
yeckasy 00CTAaHOBKa = OOYCJAOBJHBAIOT XapakTep THAPOXUMHYECKHX
OPOIIECCOB, H3MEHAIOIIMX MHHepaH3allHi0 W XUMHYECKHE COCTaB
BOJ BePXHeH 30HBI B TOM HJIH MHOM HampaBs/eHud. Benyiee snaue-
Hue 37ech npruodperant Gaxrophl GusuKo-reorpaduueckue, reoMop-
thoslornueckue, JHTOJOrO-MUHEPAJOTHIECKHH COCTAaB T'OPHBIX HMOPOJ,
npolecchl THAPOréHHOr0 MUHEePanoo6pasoBaHus, TIHADOAHHAMUUE-
ckufl daxrop. M3 pusuxo-xumMHuecknx (akTOpoB TIJaBHAST POJb.
ODPHHANJIEXHT IpoleccaM DacTBOPeHHs, a B IVIMHHUCTBIX IOPOZaX —
KatuoHHoMy o6meny, puddysuu, ocmocy. Kaxk H3BecTHO, MHKpPOOD-
raHusmbl  (Guosornyecku#l (akTop) HauGOJBUIYIO AESITENHHOCTH
pasBUBAIOT UMEHHO B BepXHel 30He U B KayecTBe BeAyLIero paxkropa
(hOPMHPOBAHUSI XUMHUECKOTO COCT2Ba BOJ BEICTYNAIOT B BOJLOHOC-
HBEIX I'OPH30HTaX, GOraThlX OpraHHYeCKUM BellleCTBOM. Bausnue npy-
roro GHOJOTHUECKOTO (PAKTOPA — PACTHTENBHOCTH — MOXKET CKashl-
BaThCA Ha BOJAX caMOr0 BePXHETO I'OPH30HTA U TOJBKO B CIeuugu-
YeCKHX YCJAOBHAX.

Boxbl HHxKHEH 30HB HOpMAJBHOLO THAPOXHMHYECKOT'O pas3pesa
yallle BCETro IPeACTaBJASIOT coOOH Hacjeine NPeAbAYLUIHX T[€0JOrHU-
YecKHX NMEepHONoB. B ux (opMupOBaHHM NPHHHUMAIOT YIacTHe IJIaB-
HEIM 00pa3oM BOJHL JPEBHHUX MOpel, COCTAB KOTOPBIX BBHUAY HHBIX
¢hu3uKo-TeorpapUUeCcKNX 1 re0JOTHUECKUX YCJIOBUHA B IPOILIOM, IIO-
BUIMMOMY, OTJHYAJICS OT COBPEMEHHBIX MODCKHX BOH. B HIKHeR
30He mIaTHOPMEHHBIX JenpeccHil obpaljaeT BHHMaHHe IIHPOKOe
pacmnpocTpaHeHyse OJHOTHIHBIX PaCCOJIOB, 3aK/IIOUEHHBIX B PasHO06-
pasHBIX noponax. [1o NOBOAY MPOUCXOKIEHUS TyOUHHBIX PaCCOJIOB,.
IpUHaNJIekKalluxX npeuMyliectBedHo g tuny III6, BeIcKazano He-
CKOJIKO THIIOTE3, B OCHOBY KOTODBIX KJameTcsl OOGBIYHO pelIaioilast
pOJb KaKOro-nubo OJHOTO (GH3HKO-XUMHUYeCKOTo daxkTopa (KaTHOH-
HBIE oOMeH, ocMmoc, caMomubdysus, rpaBuranuoHHas Iudbepen-
nuanus MoHoB) man Gusuveckoro garropa (mMOA3eMHOE HCIAPEHHE).

C TOUKH 3pEHHSI aBTOPa ITOH KHHUTHU, MOJOOHDLIE PACCOJIBl MOTJIHE
oGpasoBaThCs B 3MOXU € aPHAHBIM KJIHMAaTOM H C TPaHAHO3HEIMHU
macimrrabaMH CcoOJeHAKOIJIeHHs, He HMEIOIIMMH aHaJioroB B COBpe-
mernHocry. CieroBaTenbHO, ORHHM ¥3 BeJyWIHX (HarTopoB OB
kauMat. Jpyrumu He MeHeee BaxKHBIMH (DAKTODAMH, OTpeNesiio-
UIHME AKKYMYJISOuio OGOJBIINX Macc pacco/oB B HeApax 3eMJH,
SIBJISIIACE T'eOJIOTHUECKHE CTPYKTYPBI, TEKTOHHUECKHEe IBUKEHUS,
a TakiKe reocTaTuueckoe naBjeHHe. I paBHTAlMOHHHEI (axTop, He-
COMHEHHO, CIIOCOGCTBOBAJ CPENOTOUHIO M COXPAHEHHIO THXKEeJbIX
BLICOKOMHUHEPAJM30BAHHBIX BOA B HUMKHUX HYAaCTAX TeOJOrHUeCKUX
cTpyRTyp. Posib BellleCTBEHHOTO COCTaBa CPeABl B LAHHOM cCJayuae
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CBOJM/IACH K OGOTAIEHHI0 PACCOJIOB HEKOTOPBIME MHKPOKOMIOHEH-
Tamu: Hojom, Gpomom, Gopom u apyruMmu. Ha oTpensubXx yuacrgax
Tagoe ofoTralleHHe OCYILECTBJASJIOCH 3a CYET MarMaTHYecKHxX IIpo-
ueccoB. buoxmmuueckue mOponecce 3akal04ailMch B JAeATENbHOCTH
Jecyab(haTH3UPYOIINX ¥ APYrux aHaspoOHEIX Oaxrepuil. B oramuue
0T BepXHeH 30HBEI 1eflcTBHE YIOMAHYTHX (AaKTOPOB IPOHCXOILHIO
B OTHAJEHHOM reoJioruieckom npoiioM. ITosTomy u3yueHHe 3ako-
HoMepHOocTeN (GOPMHPOBAHHS XUMHUECKOTO COCTaBa BOJ HUKHEH
30HBI JOJIKHO TPOBOAUTLCHA C TIPUBJAEUEHUEM NaJeordAporeosoruye-
CKOro akropa u ¢ yueToM (aKTOPOB BPeMEHH H NPOCTPAHCTBA,

B npoMexxyTouHOH 30He XMMHUYECKHH COCTaB BOX (popMHpYeTcs
TJaBHBIM 00pa30oM IOJ BJHSHHEM IIPOIECCOB CMeIleHHs BOJ HUXK-
Hell ¥ BepxHell 30H U BO3NeHCTBHS MaTepuaibHOro cydcrpara (Imo-
POJXBI, OpPraHUYECKOe BEIEeCTBO U npouee). DTa 30HA HEPELKO Xapak-
TepH3yeTess MCKAIOUHTENBHBIM pasHooO0pasmeM . THIPOXHMHUECKHX
THIIOB TIOA3eMHBIX BOA. Bexyluiee 3HaueHHe 31€Chb HMET (QaKTOPHI
reQJioTHYecKre (TEKTOHHUECKHWe ABHXKEHMS, IeOCTaTHUeCKOoe AaBJe-
HUe, JHUTOJOr0-MUHEPAJOTHUECKHH COCTAaB TOPHLIX HOPON, IPOIeCCHl
MuHepasooOpa3oBaHus, MeCTaMi MarMaTH3M), THAPOreoJOrnyeckue
u Qusuxo-xumuyeckue. Ilpn cMeleHun NoA3€MHEIX BOJ Pas3HOTO CO-
cTaBa HHOrZa HabJ/IofaeTcs ycHJAeHHe GaKTepHaJbHBIX POLECCOB.

IloaBons uror BceMy CKa3aHHOMY, MOXKHO De3OMHPOBaTh, 4UTO,
MOCKOMBKY CJOXKHBIE IIPOLECCH (OPMHPOBAHHS IOA3EMHBIX BOJ 00-
YCJIOBJIEHBI Pa3HOOOPA3HBIMH (PAaKTOpaMH ¥ NPHUYEM B 3aBHCHMOCTH
OT XapakTepa cpefbl 5TH NPONECCH NPOTeKalOT HO-pa3HOMY, TO, ecTe-
CTBEHHO, B OTHOIUEHUH TPOHUCXOXKJEHHS XHMMHYECKHX THUIOB BOX
BPAL JIM MOXKHO CO3JAaTh €AMHYIO TeHeTHUecKyio cxeMy. Ilpennarae-
MEIE «YHHBEPCAJIbHBIE» HIIOTE3Bl OKA3BIBAIOTCS MPUMEHHMBIMH K OT-
JEeJbHBIM YACTHBIM CJAYYasIM HJIH OCTAITCH NPoOJeMaTHIECKUMH.
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