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THE MAIN THEORETICAL INSIGHTS
OF ACADEMICIAN ZH. SYDYKOV IN HYDROGEOLOGY

M. K. Absametov, M. A. Mukhamedzhanov
Institute of Hydrogeology and Ecology named after U.M. Akhmedsafin, Almaty, Kazakhstan

Keywords: stratification, structure, filtration effect, division into district, flow, hydrosphere, zoning, trans-
piration.

Abstract. The theoretical evidences of academician Zh.Sydykov: phenomena of filtration effect, broadering
(widening) of hydrogeological stratification framework, structural hydrogeological division into districts, hydrogeo-
chemical zoning — have been proved, specific character of subterranean flow and elision movements of underground
water have been clarified, peculiarities of formation of transpiration moisture and its meaning in the hydrogeological
processes have been shown.
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OCHOBHBIE TEOPETUYECKHUE PABPABOTKHU
AKAJJTEMHKA K. CBI/IBIKOBA B OBJIACTH TNIPOI'EOJIOT U

M. K. AdcameroB, M. A. MyxaMe:KaHOB
WHCTATYT THAPOTEONIOTHH 1 TeodKooru uM. Y. M. Axmencaduna, Anmmatel, Kasaxcran

KiroueBble cjioBa: crpatudukaiiys, CTpykTypa, QribTpanroHHbIH 3G GeKT, pailoHupoBaHKE, CTOK, TUApoche-
pa, 30HAILHOCTb, TPAHCTIUPALIHS.

Annotanusi. OG0CHOBaHbI TeopeTHdyeckue pa3padborku akagemuka JK. ChlAbIKOBA: SIBICHUS (QUIBTPALIOHHOTO
addekra, paciiupeHns paMOK THAPOTre0I0rn4ecKol cTpaTuduKalym, CTpyKTypHO-THIPOTe0IOTHYECKOT0 PaliOHUPO-
BaHMsI, THIPOTeOXUMHYECKON 30HAIILHOCTHU; BBISICHEHA crienn@uKa ITyO0O0KOro MOJ3eMHOI0 CTOKA M 3JIM3MOHHOIO
JIBIDKEHUS! TTOJI3EMHBIX BOJI; NTOKa3aHbl 0COOEHHOCTH 00pa30BaHMsI TPAHCIMPALMOHHOM BJIard pacTUTEIFHOCTH H €€
3HaYEHHE B IMPOTEOJIOTHYECKHX MpoLeccax.

Hns akanemuka, 3aciykeHHoro aestens Hayku PK, naypearta ['ocynapctBennoit npemun Kazaxcrana
n npemun uM. K. M. CarnaeBa, modetHoro reonoropaspemqunka Heap PK, mokropa reosoro-mumHepano-
rudeckux Hayk, mpogeccopa XK. CeigpikoBa 2015 rom — ocoObiit. OH HaXOIUTCS Cpeld yYaCTHHUKOB
npencrosero mnpasgaHoBanust 70-metust [loOenst B Benukoit OtedecTBEHHOW BOWMHE, KOrja OH
y4acTBOB&JI B JKECTOKMX 00six B cocraBe Boiick bpsHckoro, KamumnuHckoro u 3amaaHoro (poHTOB IO
OCBOOOXKICHUIO TEPPUTOPHH, BPEMEHHO 3aXBaueHHBIX HeMenkumu ¢ammcramMud. B cBsi3u ¢ mpubiu-
JKEHHEM 3TOW 3HaMEHATENbHOH OaThl OH OB cYacTIMB MOJMY4HMThH mo3apasieHue ['naBwl ['ocynmapcTBa
Hypcynrana Hazap6aeBa. Bo-BTopsix, 2015 rox BecbMa 3Ha4MM JJIsl HETO €Ile U TeM, YTO OH CBS3aH C
npeacroamyM 50-u 1eTHUM 100miIeeM cO IHS OpraHu3allid ero pogHoro MHCTUTyTa THAPOreoJIOTHH U




Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

rupo(M3uKK (HBIHE THUAPOTEOJIOTHH M Te03KoJoruu) AkamemMun Hayk KazaxcraHa, ¢ JeATEIBHOCTHIO
KOTOPOTO CBSI3aH 3HAYMTEIIBHBIN 3TAIl €r0 TBOPUCCKON HAYUHOM paOOTHI M IUIHBIN BKIJIAT B pabOTy IO €ro
OpraHM3allid W CTAHOBJEHHMH, MEPBOT0 MoA00HOro HayuHoro yupexnaeHus B cucreme AH CCCP u
Ka3CCP.

K. CoeiapikoB 3a MHOTHE TOABI pabOTH B cucTteMe Akamemun (mo3xe mpeoOpa3zoBanHoi B Hamwo-
HANBHYIO akageMHro) Hayk KazaxcraHa ycmemrHO 3aHMMAJCs TPOBEACHHEM W COBEPIICHCTBOBAHHUEM
METO/IOB HayUYHBIX HUCCIECIOBAHUI B PA3IMYHBIX HAMPABICHUSX THAPOTEOJIOTHH M CMEXHBIX HayK. Tomy
CBUJETENBCTBO — pa3padoTKa M peaju3aliysl OONBIIOr0 KOJWYECTBa HAYYHBIX HJEH W MPOEKTOB IENO0TO
psna QpyHIAMEHTANBHBIX MPOOJIEM COBPEMEHHOW T'HIPOTeOJIOTHYeCKON HAyKH W MPAKTHKH, ITyOINKAIUs
JUYHO MM M OTYACTH COBMECTHO C HEKOTOPBIMH BEIYIIMMH YYEHBIMH, CIIEHUATUCTAMH IPOHU3BOACT-
BEHHOH TeoJIoropa3BeJoYHo ciyxObl peciryOnuku u ObiBiiero Coro3a 10 730 meyaTHBIX U3AaHUH, B TOM
gucie 45 monorpaduii M KHUT. Cpeau HUX OBIII0O HEMajlo BaKHBIX TEOPETUUCCKUX HIICH, BIIEPBBIC H3IIO0-
JKEHHBIX UM H OJI00pPEHHBIX B Pa3IMYHBIX HAYYHBIX HHCTAHIUAX. OHU, 110 HAIEeMy MHEHUIO, IPAMEHUMEI
B HBIHEHIHUX M 0003puMOM OyIyIeM YCIOBHSX B pealn3alud 3afad, HAMEUCHHBIX B CTPAaTErn4ecKoil
nporpamme «Hypibsnkon — myThs B Oynymiee», 00bsBiaerHoi [Ipe3unenTom crpanbl. Hmke Bkpatie OyayT
M3JI0KEHBI COJIEPKAHME U 3HAYNMOCTh YacTH Pa3pabOTaHHBIX UM TEOPETUIECKIX UIEH.

DJIM3HOHHBIE MO/3eMHbIe BOABI M MX JABH:KeHHe. [3BECTHO, YTO B TMIPOTEOJOTHYSCKUX CTPYK-
Typax IMOI3eMHBIE BOJIBI ABIKYTCS OT WX BO3BBIIIICHHBIX KPAeBBIX YacTel K BHyTPEHHHM, T.€. TPOUCXOIUT
WX IEHTPOCTPEMUTENbHAS MUTPAIU OT 00JacTeld HHOUIBTPAIIMOHHOTO MMUTAaHUS K OOJACTSIM CO3/IaHUS
BHYTPHUIUIACTOBOTO Hamopa M pasrpy3ku. B 1966 r B mporecce MOATOTOBKHM OJHOW KpYyHMHONH MOHOTpa-
¢uueckoit paboTsl XK. ChIABIKOB MMOKa3all, YTO B HUKHUX TOPH30HTAX BOJOHOCHBIX KOMIUIEKCAX KPYITHBIX
rIIyOOKWX BIAJWH, TOM00HBIX [IpuKkacnuiickol, MPOUCXOMUT 00paTHOE NBIKEHHE TUIACTOBBIX BOJ OT UX
HEHTPAJbHBIX, HAUOO0JIee MOTPYKEHHBIX YYaCTKOB K X KPaeBbIM YaCTSIM.

Bo BnagmHax morpyskaromuecs MHOTOCIOHHBIE IJIACTHI MECYaHBIX M TIIMHUCTBIX OCAAKOB (TOPHBIX
MOpOJI) HMMEIOT OMpPESIEHHOEe KOIWYECTBO OTKPBITBIX W 3aKPBITBIX IIOP, B KOTOPBIX COJEPIKATCS
TuTacToBbIe BoZbl. O0IIIee KOJIMYECTBO TOP B TIIMHUCTHIX Ocagkax Bcerna Oombine (qocturaer 70-90% ot
ux obmero oovema), uem B necuansix (0 30-50%). [Ipu morpykKeHuu 3THX MOPOJI, OCOOCHHO B TITYyOOKHX
BIIQJIMHAX TIOCJICIOBATEIHHO YBEIUYMNBAIOTCSA B HUX OOIIasi MOIIHOCTb, 00Jiee MHTEHCUBHO B TIIMHUCTBIX
00pa30BaHMAX W IUIACTOBOE JaBIIEHHE B PE3yibTaTe POCTa MAacChl BBIMIENEXamux mopon. Ilpm takom
MOTPY>KEHHHU TIEpECTIanBaOIINXCSI OCAIKOB YBEIMUUBACTCS UX YIUIOTHEHHE TEM OOJIbIIIe, YeM OOJIbIle OHH
norpyxkatorcs. [lo Mepe pocta MX MOTPYXKEHHUS, a TAKKE MPH MPOSIBICHUH TEKTOHHMYECKHUX JIBHYKCHHUH
MPOUCXOANUT OTXKATHE BOJBI, 3alleralilell B MOpax, O0COOEHHO B OOJBIIOM KOJMYECTBE M3 TOJIIH
TJIIMHUCTBIX OCAKOB, YBEIHMUYMBAIOIINXCS 110 MOITHOCTH TIPH MX MOrpyxeHndn. CokpamaeTcss uX Imopuc-
TOCTB BCJIEACTBUE BCE OOJIBIICTO WX YIUIOTHEHHS M COOTBETCTBEHHO OYAET pacTH 00bEM IUIACTOBBIX BOI.
Bo Bce Oonbiiem o0beMe OTXKATble W3 MOP BOABI MOTYT ABHTAThCS M3 30HBI OOIBIIETO IJIACTOBOTO JIAB-
neHus (13 6osee TIyOOKMX MECT 3ajJeTaHrs) K 30HaM MEHBIIETO NaBJICHHUS, T.€. OT IEHTPATbHBIX JacTeH
MOTPY>KAIOIIUXCS TIOPOJ K OKpamHaM, BIUIOTh JI0 MECTa UX OTKPBITOTO 3aieranusi. Takoe siBieHHE OBLIO
YCTaHOBJICHO HAa3BaHHBIM YyUYEHBIM B YcJOBUSX miIyOokod [lpukacnmiickoil BHagWHBL, TIE OHO
MpOSBIIsieTCS B Hanbouiee TOTHON Mepe.

B nanpHeiimem oH, u3ydas Apyrue MeHee TiyOokue BnanuHbl KazaxcraHa, yCTaHOBWII, YTO B HHX, B
YaCTHOCTH B yCJIOBUSIX HamOoiiee TyOOKHUX 30HaX MOTpYKeHus BnaauH YcTiopTa, FOxxHOro MaHnreicTay,
Cesepnoro I[Ipuapanbs u llly-Capsicy oTMedeHHOE SIBIIEHHE MMEET MEHBIIIEe MPOSBIICHUE M 3HAYUTEITHHO
KOPOTKYIO TIPOTSHKEHHOCTD.

Ecnu aBrKeHHE MIacTOBBIX BOJ B YCIOBHSIX LIEHTPOCTPEMHUTEIBHOTO ABHXKCHHUS OT 00NacTel mura-
HUS IPOUCXOANT B CTOPOHY 30HBI X Pa3rpy3KH, B pe3yNbTaTe X HWHPUIFTPALMOHHOTO 00pa30BaHUs, TO
MPH PacCMOTPEHHOM Ciy4ae, B pe3yJbTaTe WX BHYTPHUIUIACTOBOTO XapakTepa (HOpMHUPOBAaHUS IyTEM
BBDKUMAaHUS BOJBI M3 TOPHBIX MOPOJ, OHM UMEIOT IIEHTPOOSKHOE HAlpaBlICHUE ABWKEHHS OT TIyOOKHX
30H MOTPYKEHHUS K NepUPEepHHHBIM YacTsM BraauH. Takoe oOpa3oBaHHE BHYTPUILIACTOBBIX MOJ3EMHBIX
BOJI TUIPOTEONIOTaMU OBIJIO Ha3BaHO 3JM3UOHHBIM (OT JATHHCKOTO ci0Ba elisio — BBITAIKUBAHKE), BBUILY
TOTO, YTO 3TH BOJABI, B OTIMYUE OT MHOWUIBTPAIMOHHBIX BOJ, O0pa3yrOTCs MyTEM OTKUMA UX, TJIABHBIM
00pa3oMm, U3 Mop TIAMHUCTHIX MOpoJ. [BIKeHNE BHYTPHU TUIACTOBBIX IIEHTPOOESKHBIX BOJ B 3TUX YCIIOBHUSX
COOTBETCTBEHHO Ha3BaHO YITU3NOHHBIM.
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[Tono6GHOe nBMXXEHHE BHYTPHUILIACTOBHIX BOA, 10 MHEHUIO JK. ChlABIKOBA, UTpaeT OOJIBLIYIO POJIb B
(dhopMHpPOBAaHUU B IDIACTaX HE(PTEra30HOCHBIX 3ajieKel, 0COOCHHO B OOIIMPHBIX TIIYOOKHX BIAIHHAX.
OTUM, 0OYEBUIIHO, 00YCIIOBIIEHa OOJbIIast He)Tera3o0HOCHOCTh [IprKacMiicKol BIAIUHBI 10 CPAaBHEHUIO C
JOpYTUMH, MEHEe ITyOOKHMH, BIIaJHHAMH.

SBnenne puabTpannoHHOro 3¢ (PexTa. B 3aKPHITHIX THIPOTEOIOTUIECKUX CTPYKTYpaX — TIyOOKHX
BIIaZINHAX, (POPMHUPYIOTCS BBICOKOKOHIICHTPUPOBAHHbBIE COJIEHBIE IOA3EMHBIE BOZIBI U paccouibl. I'umpo-
reoyiorn ux o0Opa3oBaHHE OOBSICHAIM Pa3IUYHBIMHU IpOIEcCaMH, HE BCeraa OOOCHOBaHHBIMH TeEO-
pernuecku. llpum mpoBeneHHWM HcciaeqOBaHUM B 3aKpbITBIX CTpyKTypax K. ChIOBIKOBY HPUXOANIOCH
UCKaTh Ooiyiee yOeAMTENBbHYI0 IPUYMHY HMX oOpa3oBaHusa. B 3Toif cBA3M B mpolecce BHUMATEIbHOTO
M3y4eHHs1 OOJBIIOr0 00beMa I'e0NIOrHYECKO JTUTepaTypsl OH 00paTHil BHUMaHHE Ha MHTEPECHYIO HICH0
. C. KopXHHCKOTO O SIBICHHH TaK Ha3bIBaeMOro (MIBTpaHoHHOTO 3¢dekra. CymHOCTs 3TOH HAEH,
KOTOpas Oblla MM B JaJbHEHWIIEM Ha3BaHa Teopuel (GUIbTpamMOHHOTO 3(deKkTa, cocTosia B TOM, YTO
«...TIPHU MIPOCAYMBAHUU PACTBOPOB Yepe3 TOHKO3EPHUCTHIE (HUIBTPBI Pa3TUYHBIE KOMIIOHEHTBI PacTBOPA
MepeMENIaloTCsl ¢ Pa3IuYHON CKOPOCTHIO, T.€. UMeeT MecTO «auddepeHIpoBaHHOE TeUEHHE PACTBOPA C
U3MEHEHUEeM ero cocraBa». OIHAKO 3Ta BaKHAas TEOpHs aKkageMuKa, paspaboranHas euie B 1942 r., He
Obula 3aMedeHa M HCIOJb30BaHA HU OJHMM ruzaporeosorom Coro3a I PELICHUS COOTBETCTBYIOIIMX
THJIPOT€0IOTMYECKUX MPobIem.

B 1964 r. Teopus akageMuka ycrenHo Obiia ucnoib3oBaHa JK. ChIABIKOBBIM ISt OOBSICHEHUS MPH-
poapl 00pa3o0BaHUSI BBICOKOKOHLIEHTPHPOBAHHBIX IIOJ3EMHBIX BOJHBIX PAacTBOPOB INPH BEPTHKAIHHOM
JIBUKEHUU MX 4epe3 TIMHHUCTHIE TONIIM. BbUlo 0TMEYEeHO, YTO B 3THUX YCIOBHSX NMPOUCXOIUT PAI MPO-
LIECCOB, TUAPOTEONIOTHIECKas! CYIIHOCTh KOTOPBIX BBIpAXKAETCS PSAIOM SBICHUH, OOBIICHAEMBIX (UIBTpa-
IUOHHBIM 3(dexToM. Bo-nepBbIX, IpH BEPTUKAIBHOM MHUIpPAMU MOA3EMHBIX BOJA 4Ye€pe3 TOJIIU TOHKO-
3epHHUCTHIX (TJIMHUCTHIX) MOPOJI NTEpEMEIIeHIE BOJHOTO pacTBOpa (BKUAKOCTH) U BEIIECTB, PACTBOPEHHBIX
B HHX, COBEpILACTCs pa3lelibHO. PacTBOpeHHBIE B JKUAKOCTH BEIIECTBA, B TOM 4HUCIe 0ojiee TSDKENbIe
MOJIEKYJIbl M HOHBI IOJ3EMHOM BOABI, IPH CBOEM JIBH)KEHHH OTCTAIOT OT PacTBOpa (’KMIKOCTH) Kak Ooiee
JIETKOM KOMIIOHEHTHOH YacTH; BO-BTOPBIX, 3TOT IPOLECC MPOUCXOIUT TEM dalie, 4eM Oosblie B (Hilb-
TPallMOHHON Cpelae MHUKPOIOp; B-TPEThUX, MOBBIIICHHWE TEMIIepaTyphl B BOJOBMEIIAIOIIEM IUIACTE U
yBEJIMUYEHHE KOHIEHTPALMH BELIECTB B IIOA3EMHOM BOJHOM pAacTBOPE YMEHBIIAET BEIMYUHY (DUIIb-
TpauuoHHoro 3¢dexra. [Ipu 3TOM mNOBBIIEHHE NABIEHUS B IIACTE OKa3bIBaeT OOpaTHOE BIIUSHHUE.
B-gerBepThiX, Tipy QUIABTpalMU (MUTpaMK) IMOA3EMHBIX BOJI Yepe3 TOHKO3EPHHCTYIO Cpely CHIIbHEee
3aJIep>KUBAIOTCS HOHBI ¢ OOJIBIIEH BaJCHTHOCTBIO. DTH M Ipyrue MoKazaTeal GUIbTPauuoHHOTO dpeKTa
OOBSICHAIOT 00pa3oBaHHE BBICOKOKOHLIEHTPHUPOBAHHBIX PACCOJIOB M BBICOKOBAICHTHBIX MOHOB B
NOJ3EMHBIX BOJAaxX B JIIOOOM MHTEpBaJie BOAOBMEILIAIONICH TOJINHM, KOTJa BHEH COAEpKAaTcs TOHKO3Ep-
HUCTBIE CIIOH.

Pacmmpenune pamMok ruaporeoJiornueckoi crparugukanuu. Bormpockl crparndukanuu (mmoce-
JIOBaTeNIbHOE TOApa3/eiIeHUe, PACWICHEHHE 00BEKTa UCCIEN0BAHNI HA YacTH B BEPTUKAJIBHOM pas3pese)
UMEIOT OO0IbIIOE 3HAUEHHWE B JIOOOW OTPaciii eCTECTBEHHBIX HayK. Tak, B I'eOJIOTMH JaBHO y3aKOHEHa
earHas COMOAYMHEHHAs CTpaTH(GUKaIMOHHAasl IIKalla: TPyIIa — cucTeMa — OTAeN — sipyc — 30Ha. Vim coor-
BETCTBYET BO BPEMEHHM I'€OXPOHOJIOTMYECKAs IIKaja: 3pa — IepuoAa — smoxa — (asza — Bek. [logobHoro
pacusieHeHus, Kak equHas IIKajda BOJOBMEUIAIOMINX OTJIOKEHHH B THMAPOreojoruu He Obuio. B Hell B
OCHOBHOM OBITYeT, B yacTHOCTH B Kazaxctane 10 cUX MOp, IBYXWICHHOE pa3[elieHHe BOAOBMEIAIOIINX
MOPOJ — KOMIUIEKC M TOpu30HT. OHM, HampuMep BOJOHOCHBIA KOMIUIEKC, HE MMEIOT OINpPEACIICHHOTO
Te0JIOTNIecKOro 00beMa — CTPAaTOTHIA, YETKOTO CTPATU()UKAIIMOHHOIO CMBICIIA, HE MOXKET COCTOSAThH KaK
U3 JIBYX — TpeX, TaKk U U3 JECSITKOB BOJOHOCHBIX TOPU30HTOB, MOXKET OXBATUTh OJAMH MM HECKOJIBKHUX
T€0JIOTHUECKUX SIpycoB. IIpruem, 3TH JOBOJIBHO MENKHE THAPOTCOJIOTHUECKUE SIUHHUIBI, HE MO3BOJISIOT
COIIOCTABJIAThH UX IIPHU HAXOXKAECHUH yJAJICHHBIX APYT OT APYyra TePPUTOPHSIX.

B nensx ucnpaBieHns OTMEUEHHOTO HEAOCTaTKa IpH mpoBefeHnn uccienoBanuii XK. ChIABIKOBBIM B
1963-1964 1r. OBIJIO MPEJIOKEHO B THAPOTEOJIOTHUECKYI0 CTPATU(PHUKALUIO BKIIOYHTH JOMOJHUTEIHEHO
IBYX Oojiee KpYNHBIX €AMHUI] — THAPOTCOJIOTHUECKUI ATaX U MMIPOTEOJOrHYECKYIO ceprio. TeM cambIM
OblTa yCTaHOBJEHA MM YETBIpEXWIEHHas THIAPOTeosioThyeckas CTpaTU(UKAIUSA: THIPOTeOTOrHYeCKUil
3TaX — THIPOTeoJOrnyeckas CepHsi — BOJOHOCHBI KOMIUIEKC — BOJOHOCHBIA TOPH30HT. 3a0JHO OBLIH
YTOYHEHBI T€0JIOr0-THAPOr€0JOTHUECKIE PAMKH KaXXIO0TO U3 YEThIpeX T'MAPOTeOIOTHYECKUX SOUHULBI U
naHo ux ompenenenue. Hanbonee kpynHas cTpaTU(QUKALMOHHAS €IUHNLA — FHIPOTE€0I0IHIECKUN ITaxX U
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OTYAaCTH clenymomas eIuHuua (cepus) B BEPTUKAIBHOM THIPOTEOJOIMYECKOM pa3pes3e I03BOJISIOT
IIPOBECTH COIOCTABJICHUE PA3JIMYHBIX T'MAPOreOJIOTHYECKUX 00pa30BaHUN TEPPUTOPHUI, CKOJIb — YTOIHO
yAaJeHHBIX APYT OT ApyTa.

CTpyKkTypHO-THApPOreoorndeckoe paiifonmposanme. Jlonrue roasl ruaporeoioru Coroza U B
Kazaxcrane ruporeosiornueckoe paioOHHpOBaHUE MMPOU3BOIMIN MO reoMOP(OIOTNIECKOMY MPUHIIHITY.
B wactHocTH, Y. M. AxmencaduasiM B 1964 T o 3ToMy mpHHIMITY Ha TeppuTopun Kazaxcrtana ObIIO
BBIIEJIEHO 26 THUIPOTEOJIOTHUYECKHX DPalioHOB IepBoro mopsaka. OIHAKO KPYMHBIM 3HATOK BOIMPOCOB
TUAPOTeONIOrHYeCcKOro pailoHupoBaHus coro3Hbil akagemuk @. I1. CaBapeHckuil oTpulas 3TOT NPUHLHUI
paliOHMPOBaHMUS OTMeYall, YTO «TUAPOTEOJIOTHs HE MOXKET paccMaTpuBaTh IOA3EMHYI0 Tuapochepy
OTJIENBHO ISl BEpXHEH 30HBI W OTAEIBHO AJs HUXKHEW. Bonel ruapocdepsl TOMKHBI COCTABIATH OJHO
11eJI0€, HEMIPEPBIBHO PAa3BUBAIOIIEECS BO BPEMEHI».

7K. CBIOBIKOB, HCTIONIB3YS TEOPETHICCKYIO pa3paboTky akamemuka @. [1. CaBapeHckoro, criepsa B yc-
noBuAxX Ypanray-Myromkap B 1965 1., a 3atem B 1972 1. o Bceitl Teppuropun Kazaxcrana, mpu HaJIHuuU
Pa3HBIX CTPYKTYPHO-THIPOT€ONOITHYECKUX CTPYKTYpP C Pa3HBIM PETMOHAIBHBIM HAINPABICHUEM ABH)KEHUS
MOJ3EMHBIX BOJI, BBIACIHMI M MOIPOOHO OMMCAN IO BCEH 3TOM TEPPUTOPHUH 12 CTPYKTYpHO-THAPOTEO-
JIOTMYECKUX PaliOHOB IIEPBOTO IOPAIKA, B TOM YUCIIE YETHIPE — B IPEAEIaX TOPHO-CKIIA[4aThIX PAOHOB U
8 — paBHUHHBIX. B nanmpHeiieM 1o 3TUM CTPYKTYPHO — THIIPOTEOJOTHYECKHM pailoHaM OBbUIM pPaccMOT-
PEHBI ¥ ONUCaHbl POPMUPOBAHKE, PACHPOCTPAHECHUE PECYPCOB M 3aI1acOB ITOA3EMHBIX BOJ, BO3MOXXHOCTH
UX Pa3HOHAIPABJIEHHOIO HCIIOIb30BaHus 110 Ka3axcTaHy U 110 OTIAEIbHBIM €r0 YacTsM.

Ilon3eMHBIH €TOK B BOAOHOCHBLIX ropu3oHTax. [log pyKOBOACTBOM 3aBeAyIOIIETO THAPOTEOJIO-
ruYeckoi kadenpsl MocKoBCKoro rocyHuBepcurera uM. Jlomonocosa, nokropa b. U. Kynenuna B 1964 r.
B Kaszaxcrane OblT yCTaHOBJIEH M OLICHEH MOA3EMHBIA CTOK B BEPXHHUX BOJOHOCHBIX TOPH30HTAX, 3aJie-
TalolIMX BBIMIE YPOBHS runporpaduyeckoit cetn. OnHaKo, ocTajcs HE BBISICHEHHBIM MMOJ3EMHBIA CTOK
Oonee ray00KnX BOIOHOCHBIX MactoB. B 1968—1969 rr. XK. ChIIBIKOBBIM NPUMEHUTENBHO K YCIOBHUAIM
BOCTOYHON wacT [lpukacrmiickoil BIaguHBI OMpPENENSICS CYMMAapHBIA TIYyOOKHI IMOJ3EMHBIH CTOK
HIDKHEMEJIOBBIX OTJIOKEHHUH, 3aJIeTal0INX Ha 3HAUUTENbHBIX [NTyOMHAX OT MOBEPXHOCTH 3eMiu. [list 310l
LeNH TpeXJe BCero MM OBUIM OIpeNeleHbl OCHOBHBIE THAPOTEOJIOTHYECKHE IapaMeTphl BOJIOHOCHBIX
TOPU30HTOB 1O M3BECTHOH (opmyine [lapcu, NpOTSHKEHHOCTh MOA3EMHOI0 IMOTOKAa M CyMMapHasl MOIL-
HOCTh BOJOHOCHBIX T'OPU30HTOB. 3HAUUTEIBHYIO TPYIHOCTh MPEACTaBIAJIO YCTAaHOBJIEHHE CKOPOCTH
JIBUKEHUA TITyOOKOT0 MOA3EMHOTO MOTOKa. JIJIsl ero yCTaHOBJIEHUS YUEHBIH, OCHOBBIBAsICh Ha pe3yJibTaTax
uccnenosannii A. M. Cunnna-bekuypuna u M. A. [atansckoro mo tepputopun Pycckoii miatdopmel,
WCTIOTB30BAI TAK)XKE PACUETHYIO (hOpMYITy M3BECTHBIX pycckux y4eHbix B. U. Bemesaposa u b. M. Kos-
JIOBa, pa3paboTaHHYIO MPUMEHUTEIBEHO K TIIYOOKMM He(TEHOCHBIM IutacTaM 3armamHoro Ilpumypanbs.
®opMmyna BKJIIOYAIa BA3KOCTH IJIACTOBBIX BOJ B €IMHMIIAX CAaHTHUITya3ax, 'PaJMEHTa JABICHHUS MEXIY
JOBYMSI PaCUETHBIMH CCUEHHSIMU TTTyOMHHOI'O HMOA3EMHOTO MOTOKa B M/KM-aX, Koadduuuente npoHumnae-
MOCTH BOJOHOCHBIX I'OPHU30HTOB, IO KOTOPHIM IPOXOIUT INIyOOKHMH IOA3EMHBIM MOTOK, U HOPUCTOCTb
BOJIOHOCHBIX KOJUIEKTOPOB. MCIONB3ysl pe3yabTaThl 3TUX Pa3pabOTOK ¢ BHECEHHWEM B HUX OMPEIEeEHHBIX
nonpaBok, JK. CBHIIBIKOB BIEPBbIE YCTAaHOBWJ BEIMYUHBI TIyOOKOTO IMOJ3EMHOTO CTOKA, CIIEpPBa IO
YEThIPEM PAacUETHBIM CEUEHHAM INTyOOKO3aJIEralolIuX MEJIOBBIX BOJOHOCHBIX FOPH30HTOB, a 3aTEM H IIO
BCEH IUIOIIAAN OTMEYEHHON TEePPUTOPHH.

B nanpHeiimem aHanoru4HbIe MapaMeTPsl U B LEIOM BEJIMYHHBI TITyOOKOTO MOJ3EMHOTO CTOKA OBUIN
ycraHoBJeHbl UM B npenenax CesepHoro Ilpuapanss u CeBepHoro Yctiopta. OqHaKko, HOZ0OHBIE HCCIe-
JOBaHUs HE IPOBOAMIMCH IPYTUMH HCCIEJOBAaTENSIMH PECIyOJUKH IO JIPYI'MM BIAAMHAM OO CETro
BpPEMEHHU.

I'nyOuHHBIe BOABI — MEPBOMCTOYHUK ruapocdepsl. Boigatomuiics yuensiid, akanemuk AH CCCP
O.1O.1lImuar o60CHOBA UICIO O TOM, UTO 3eMJIs U Ipyrue miaHeThl COTHETHOW CHCTEMBI 00pa30BalIiCh
B pe3yJibTaTe TaK HA3bIBAEMBIX aKKPELUW — CIHIMAHUSA U CTYIIEHHUS XOJOAHBIX Ta30IbUIEBBIX U TBEPIBIX
YacTHI poTomaHeTHoro BemmecTa. B 1972 r. JK. CrigbIKOB BhICKa3a yOSAUTENBHYIO MBICID O TOM, YTO
MIPOLIECC CIMMAHMS, CTYIICHHUS IEPBUYHBIX CyXHX BEILECTB, M3 KOTOPBIX 00pa3oBaiach, B YACTHOCTH HaIlla
TuTaHeTa — 3eMJIsl, MOTJIa IIPOUCXOIUTh TOJNBKO MOTOMY, YTO 3TH BEIIeCcTBa OBUIM «MOKPBIMHU», T.€. B UX
cocrase OblTa Boza. JleficTBUTENBHO, OoJiee MO3HNE Pa0OTHl YUSHBIX MOKa3allH, YTO COAEpKaHHe BOJBI B
cocTaBe MajbIX HEOECHBIX Tel — METeOpUTOB Hocturaer 5—-8 %, B cpeaHeM coctasisier He MeHee 0,5—
1,0% oT ux Beca.
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K. ChIIbIKOBBIM TTyTEM M3YYEHHUS MATEPUAIOB KPYIMHBIX YYEHBIX MUpPa OBLIO MOKa3aHO, YTO M0 Mepe
pocTta Maccel Hamieidl TUTaHeTHl 3eMJIsl, B pe3ysibTaTe YIUIOTHEHHUS 3€MHOTO BEIIeCTBa IPOHCXOJIUIIO
yBEIMUCHHE B HEll o0Iiero oobeMa BeifienuBIeiics Bosl. [1o pacueram amepukanckoro yueHoro B.Pyowu,
YK€ B JIOT€OJIOTMYECKUE ITAIBI UCTOPHH pa3BUTUs 3emin (opsaka 1,5-2 Mupa JeT) B pe3yiabTare BbIe-
JICHHsI U3 TMPOTOTUIAHETHON Macchl OONBIIIOr0 00beMa BOBI Ha MIOBEPXHOCTH 3EMIIM MOTIIO 00pa30BaThCs
ot 0,94 mo 1,26 Mupa KM’ BOABL. 3a BCIO HCTOpHIO oOpasoBanmsi 3emmn (3a 4,78-5,0 mupx er), mo
JAHHBIM JPYroro aMephKaHckoro ydexoro /Uk. Kanma, u3 ee Hemp BbIAeNMIOCHh oT 2,4 10 3,4 Miapa km
Bobl. HekoTopast 4acTh 3TOr0 KOIMYeCTBa BOJBI JHUCCOLMHUPOBANACh U yIETYYHIIaCh B MHUPOBOE IIPO-
cTpaHcTBO, a 1,45 Mupa kM® oOpasoBand HaseMHYIO THapochepy, OCTanbHas 4acTh BOIBI OCTAanach B
Henpax 3emuu. Takue KonmdecTBa BOAbl B pasHeIX cdepax COTHEYHOH CHUCTEMBI COXPaHUIIUCH
OPUEHTHUPOBOYHO U B HACTOSIIEE BPEMSI.

I'maporeoxumuveckass 30HaJAbHOCTb. KpynHbiMu yueHbiMu cTpadbl H. W. ToncTuxuubiM u
N. K. 3aiinieBbIM B CBOE BpeMs IO CTENIEHNW MHHEPATH3AIIUU TTOJ3EMHBIX BOJ OBLIN BBIJICICHBI YETHIPE
TUAPOXUMHUYECKUX 30HBI: 30Ha A — MPECHBIX BOJ, 30Ha b — COOHOBATHIX BOA, 30HA B — COJIEHBIX BOJ U
30Ha [ — pacconmbHBIX BoJ. [1oapoOHO M3ydas CymHOCTh U MPOCTPAHCTBEHHOE PACIpe/IeIeHue ITHX 30H B
MPOIECCE TIOWCKOBO-THAPOTEOXMMHUYECKUX HCCIEAOBAaHUI B TIpefesiaX pPa3iUYHbIX TOPHOCKIIAIIaThIX
paitonoB Kazaxcrana, B 1977 1. K. CplIbIKOBBIM ObUIH BBIJENEHBI TPU BHUJA PYIHBIX MHUKPOKOMITIOHEHT-
HBIX 30H B COCTaBe MOA3eMHBIX BoA: 1) cunepodmnbnbix anementoB (Fe, Cr, Ni, Co, Ti, V, Pt, Mn, Hg);
2) xanpKkohmiIpHBIX dteMeHToB (Cu, Pb, Zn, Ag, Bi, As, Sb, Ge, Au, Hg); 3) muTodUIBHBIX 3JIEMEHTOB
(W, Mo, Be, Sr, Zr, Th, Ta u np.).beimu ycTaHoOBIE€HBI MM HPUYPOUEHHOCTH 3THUX 3JIEMEHTOB K
ONpEeICICHHBIM YacTsIM THIPOTEOIOTUUECKUX CTPYKTYP U T€HETUYECKUM TUIIAM PYJOBMEIIAIOIINX MOPO.
Orta upes Oblna gojoxena B 1978 r. Ha Bcecoro3HOM rHApOreoXMMHYECKON KOH(pEepeHIH B I. TOMCKe U
MOJTy9HJIa 0TI00OpeHNEe KaK TeopeTHIecKas pa3padboTka.

IIpomomxkas THAPOTEOXUMHYECKHE HKCIIEPUMEHTAIBHBIE MCCICAOBAHMS B OTMEUEHHOM HaIlpaB-
nernn, B 1978 1. XK. ChIABIKOBBIM OBUIH BBIICTICHBI YETHIPE 30HBI M0 PYJTOXUMHYECKOMY COCTaBY IIOJ-
3€MHBIX BOJ: a) THAPOKapOOHATHBIX BOJ C YETHIPHMS MMOA30HAMH: THAPOKAPOOHATHBIX KaJbIIMEBBIX BOJ
I Tuma (mo O. A. Anekuny); TuapokapOOHaTHRIX MarHueBbixX Il Tuma, ruapokapOOHATHBIX KaJbIIMEBO-
MaraueBbix [l Tumna, ruapokapOoOHAaTHRIX HaTpueBhIX | THma; 0) 30Ha Cynb(haTHBIX BOX C TpeMs IOA30-
HaMU: Cylb(paTHBIX KambleBBIX Box Il Tuma m cymb(daTHBIX Box KayblmeBO-HATpHEBBIX 1 ull THIIOB;
B) 30HA XJIOPUIHBIX BOJ C TpPeMs MOJA30HAMHU: XJIOPUAHBIX HATpueBbIX | wll TUTOB, XIIOPHUIIHBIX
HaTpUEBBIX M HaTpueBO-MarHueBbIX III Tuma m xymopuaHbeix KanbuueBbix III Tuma, a Takke moa3oHa
CMENIaHHBIX 110 XHMUYECKOMY COCTaBY BOJ. BBIIO yCTaHOBIEHO M OMHUCAHO IUIOIIAIHOE pacIpeeeHrue
3THX PYAOXMMHUYECKIX 30H U MOJI30H B MpeIeax TOPHOCKIaIIaThIX TeppuTopuii Kazaxcrana.

B naneHeilinieM cTaThs ONpPENENeHHOr0 00BeMa, COJCpXKaHWsS W IUIOMAJAHOTO paclpeaeIcHUs
OTMEUYEHHBIX JIByX BHJOB BBIACIECHHBIX THAPOTCOXUMHUECKAX 30H STUM YUYEHBIM ObLIa OIyOJIMKOBaHA B
1980 r. B xxypHaie «Bectank AH KazCCP».

Hecxkonbko panee XK. CoinbikoBEIM B cocTaBe onuoro — Il rumporeoxumuyeckoro tumna O. A. Ane-
KMHA OBUIM BBIJICIICHBI JBA CAMOCTOSATENBHBIX THIpoXxuMHuuYeckux tuna: tun Il a B oObeme mpekHero
tuma I, mo O. A. Anekuny, u tun 11l 6, BeIpakarommii crierupUIecKue XJIOPUIHBIC KabITUEBEIE BOIBI,
HEe OTMEUYEHHBIE B Kiaccu(ukanuu 3Toro ydeHoro. CtaThsl ¢ Takod momnpaBKod Obiia OnmyOJIMKOBaHA B
)KypHasie «[ MIpOXMMUYECKHE MaTepUalibl», TJIABHBIM peAakTOpoM kotoporo Obut cam O. A. AnexuH —
uneH-koppecrioHneHT AH CCCP. Tem campIM uiM ObLila IpU3HAHA PAaBOMEPHOCTH TAKOTO MOAPA3/IeIICHUS
€ro oAHoro ruapoxuMudeckoro tuna Il Ha 1Ba caMOCTOSITENBHBIX THIIA.

Teopuss 1 MeTOAbI MOUCKOB MOJIE3HBIX HCKOMaeMbIX. [log3eMHBIE BOABI, SBISACH YHUBEPCAIH-
HBIMH PACTBOPHUTEINSIMHU, TIEpEMEIIasch B 3€MHBIX CJOSX, PacTBOPSIOT M BOBIEKAIOT B CBOW COCTaB
OOJBIION KPYT XMMHYECKHX 3JEMEHTOB, COAEpPXAIIUXCS B BOAOBMeEMIAaImuX moponax. I[lotom omm B
OTIpENICJICHHONW CTETICHN YKa3bIBAIOT HA HAWYHE B 3E€MHBIX HEApPax OMPEICICHHBIX BUIOB IOJIE3HBIX
MCKOTIAeMBIX MM TEOXUMHUYECKYIO0 OOCTAHOBKY UX HaXOXJCHUs. B TOM M B IpyroM ciiyyae XUMHUYECKUHN
COCTaB MOJ3EMHBIX BOJ[ CTAHOBUTCS BaYKHBIM TIOMCKOBBIM MTOKa3aTeNEM.

Hayunsie padoTHuKH MHCTUTYTa THIPOTEOIOTUH U T€OIKOJIOTHH Mo pykoBo icTBOM JK. ChIIBIKOBA
(M. A. MyxamemxkanoB, K. M. Jlapnerranuesa, M. K. AGcameToB, B oTnenbHble roasl B. A. boukapega,
10. C. Jlykpsaunkos, U. I'. luBees, b. C. KaceivxxanoBa, C. M. AHTHIIOB U HEKOTOPEIE JIPYTHE), TPOBOISL
MHOTHE TOJIBI TIPOJOKUATENBHBIE MTOJIEBbIE U dKCIIEpUMEHTAIbHBIE THAPOTEOXUMUIECKHE UCCIIEIOBaHuS,
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BHECJIH CBOH JIOTIONHUTENBHBIA BKJIAJ B TEOPHUIO W MPAKTUKY MOWCKOB PYAHBIX W HE(TETa30BBIX MeC-
TOPOXKACHUM, C YICTOM NPHUPOIHBIX, T€OJOTO-TEKTOHHYCCKUX W OOIMIETHIPOTCOTOTHIECKAX YCIOBHIMA
tepputopun Kazaxcrana. MeToapl TMOMCKOB 3TUX BHJOB TOJIE3HBIX HCKOMAEMBIX CYIIECTBEHHO
OTIIUYAIOTCS APYT OT ApYra.

I'ugporeoxmmMuvecKkue TEOPHH M MeTOAbI MOMCKOB PYIHBIX MecTopoxaeHuid. [lox BiamsHHEM
Pa3TUYIHBIX THIIOB PYIHBIX 3aJIeKEH B 30HAX THUIIEPreHe3a M3MEHSIIOTCS XUMUYCCKHH COCTaB IMOA3EMHBIX
BOJI, MX THAPOTCOXUMHYCCKUE BUIBI. PaccmarpuBas u 0000IIass 3T U3MEHCHHS U YCJIOBUS B TCUCHUU
MHorux jetr XK. CoiapikoB coBmecTHO ¢ K. M. JlaBnerranueBoid, BpeMEHAMU C HEKOTOPBIMH APYTUMHU
HCCIIeIOBATEIIMH, OTMCUYCHHBIMH BBINIC, OBUIM YCTAHOBJICHBI M BBIACICHBI 10 TUIOIIAMA W pa3pese
pa3jIMyYHbIC TCHETUYECKHUE TUITHI SJICMEHTOB HA TOM MJIM MHOM Y4aCTKaX BO3MOXHOTO PYIOIPOSBICHHS Ha
TEPPUTOPUM TOPHOCKIAAUaThix obsacteit Kazaxcrana. [lo pe3ynpTaraM MHOTOJIETHHX HCCIICAOBAaHUH
OTMEYCHHBIMH YYCHBIMUA OBUIO BBIZEICHO OAMHHAANATH PYIHBIX THUITOB THAPOTCOXUMUICCKUX ACCOIIHA-
U 3JICMEHTOB; HIKE MPHUBEACHBI UX CUMBOJIBI 10 OCHOBHBIM M BCIIOMOT'aTEIbHBIM (B CKOOKax) BHIAM.
OTH accoIMaIMK PYJOTCHHBIX JIEMEHTOB CJICIYOIIHE:

I — meramtorennveckas — Pb, Zn, Sr (Ti, V, Al, Cu, Ag, Fe);

II — cBuHIIOBO-IIMHKOBO-MONIHOAeHOBas — Pb, Zn, Mo (Ti, Cu, Cr, V, Fe);

IIT — omoBo-cBUHIIOBO-1IMHKOBas — Sn, Zn, Pb, Cd (Cu, Ag, Sr, As, V);

IV —Memnas — Cu, Zn, Pb (Co, Ni, Mn, Ti, Cr);

V — menno-MonmuoaenoBas — Cu, Mo, Mn, Pb (Ti, V, Al, Fe);

VI — ynprpaocHoBHbIx mwiyToHoB — Ni, Co, Ti, Cr, V,Cu (Fe,Mn,Mo,Ag,Al);

VII — prythas — Hg, Zn, Mo,Cu (F, Sb,As,W);

VIII — 3010TOHOCHAs — Au, Ag, Ba, As (Cu, Zn, Pb, Cd);

IX — peaxomeranbaas — Mo, Sn, Si ( Ti, V, Al, Sr, Ga);

X — dochopuo — MoubaeHoBO — BaHaauesas — Mo, V, F (Fe,Cu,Ni,Co);

X1 — xenesonocHas — Fe, Mn (Ti, Pb, Ni, Co, V, Zn, Mo);

Kaxpiii 13 Ha3BaHHBIX TUIIOB PYJOTEHHBIX TMIPOTC€OXMMHUYECKHUX acCOIMAIlMi BKIIIOYAET OT 2 J0
6 MIOATHIIOB.

Ha ocHOBe BBIJIENIEHHBIX TUIIOB U TIOJITUIIOB PYJOTEHHBIX aCCOIHAIUI 3JIEMEHTOB OBLIH OKOHTYPEHBI
MOJII WX PACIPOCTPAHEHUS, KOTOPHIE OTPAKAIOT PYJAOHOCHYIO CIICIIHAIU3AINHNIO CTPYKTYPHO-METAILIO-
TCHUYECKUX 30H U BO3MOXKHO PYJOHOCHBIX KOMILIEKCOB MOPOJI, IO KOTOPBIM PEIIaeTCs IJIaHOBas 3aj1a4a
0 PYAOHOCHOCTU MECTHOCTH.

I'upporeoxmmMuyeckasi Teopusi U MeTOAbI OLIeHKU HedTerazonocuoctu. [lo pesynpratam MHOTO-
JIETHUX HCCIICOBaHMH, BRITOTHEHHBIX JK. CHIABIKOBEIM cOBMECTHO ¢ M. A. Myxame)kaHOBEIM, B TIpe-
nenax [Ipukacnuiickoii BITauHbl BBIICICHBI YeThIpe crienu(uIecKux He(h)Tera30HOCHBIX 30H: TemIoBcKo-
Kapauaranakckas, Kenxusk-XXanaxonbsckas, FHOxHO-OMOuHCKas n Kaparon-TeHrusckas, kaxmgas w3
KOTOPBIX XapaKTEePU3YETCS OCOOBIMH CBOMMH T'€OJIOTO-THAPOTCOIOTHICCKUMH U THAPOTCOXUMHUICCKUMU
MOKa3aTeIIsIMHU.

TemmoBcko-Kapadaranakckasi 30Ha, PacIoJIOKEHHAas B CEBEPHOW NPUOOPTOBOW YACTH BIIAJHHEI,
He(Tera30HOCHBIE TOPU3OHTHI XapPaKTEPU3YIOTCS OONBIIUMHA TITyOMHAMH 3ajieTaHus (2—5 TBHICSY METPOB).
Hanmaurem miacTOBBIX MOA3EMHBIX BOJ XJIOPKAIBIMEBOTO THIA ¢ BBICOKOW MuHepanmuzamuei (200-500
r/11). Beicokum 3HaueHueM ko3 duirenta MeTaMoppu3alny, OTCYTCTBUEM WM Majlod Cylb(aTHOCTHIO.
31eck MIacToBbie BOBI MPOAYKTUBHBIX (HE(PTEra30HOCHBIX) TOPU30HTOB, KOHTAKTUPYIOIIUX C yTIEBOIO-
PONHBIMHU 3aJe’)KaMH, OOOTAaIeHBl 3HAYNUTEIHHBIM KOJIHMYECTBOM OPTaHWUYCCKHX BEIICCTB M TSKEIBIX
MHUKPO3JICMEHTOB U C BBICOKUMH COJICP)KAaHUSIMH HoJza, OpoMa, JINTUs, PyOuIus, 1Ie3us, CTPOHIUS U IPY-
THX 3JIEMEHTOB, a TaK)Ke BOJOPACTBOPEHHBIX OPraHWYECKHMX KOMIIOHEHTOB (apOMAaTHYECKUX YTIEBOJO-
pomoB — OeH301a, TOJyoJia, KCHUJIOJAa) W PAaCTBOPEHHBIX Ta30B, SIBJLIONINXCS MPSMBIMH TIPONU3BOTHBIMH
HedTel 1 ra3oB. ['a30HACHIIIICHHOCTD IIACTOBBIX BOJ mocturaet a0 3000 oM/

Kenkusk-Kanaxonbckass HedTerazoHOCHas 30HAa XapaKTEPU3yeTCs PAa3BUTHEM IUTACTOBBIX BOJ
MPOAYKTUBHBIX TOPU30HTOB € BhICOKOW MuHepanu3aueit (150—300 r/i), XIopKaabIIeBbIM THIIOM, BBICO-
KMM 3HadeHHeM Kod(dduirenta Meramopu3aliii, BHICOKUMH COJICPYKAHUSIMH OPTaHUMYECKUX BEIIECTB U
ra3oB HE()TIHOTO psJa, a TAKKE 3HAUYUTEIBHBIMH COJCPKAHUSIMU PEAKUX IIEIOYHBIX 3JICMEHTOB, Tajo-
TeHOB M 0Opa, a Takke BBICOKOH Ta30HACHIEHHOCTHIO INAcTOBBIX BOA (10 2500 m Oomee cM’/1)
YTJIEBOJOPOTHBIMH Ta3aMH.
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I0OxH0-OMOunckas u KapatoH-TeHrusckass HedTerasoHOCHBIE 30HBI MaJO 4eM OTIHYAIOTCA I10
CBOUM THIPOr€OXUMHYECKUM IT0Ka3aTesIM HEe(TEra30HOCTH OT JIBYX BBIIIE OTMEUYEHHBIX 30H. [IpakTuka
re0JI0oropa3BelOYHbIX PabOT B OTMEUEHHBIX paifoHax llpukacmuiickoil BHIAAMHBI C HCIOJNb30BAHUEM
THIPOTEOXMMUYECKUAX HCCIEA0BaHMHN MoKa3ana cBOo 3pdekTuBHOCTh. Takum 00pa3om, Cyas 1Mo THUAPO-
TE€OXUMHUYECKON XapaKTEPUCTHKE PACCMOTPEHHBIX YEThIpEX He(TerasoHocHbIX 30H Ilpukacnuiickoit
BIIA/INHBI, PACIIOJIOKEHHBIX B €€ PAa3HBIX YacTAX, IIEPEUCHb YCTAHOBJIECHHBIX THAPOI€OXUMHUECKUX ITOKa-
3aTeneil I OLIEHKU TEePCIEeKTUB He(PTEernaporeoXuMHUUECKUE MOKa3aTend HeTera30HOCHOCTH B LEJIOM
CITy’>KaT HaJIe)KHOW OCHOBOH UIsl IIMPOKOTO NPUMEHEHHs B aHAJIOTHYHBIX OacceliHax OpyTruX TEPPUTOPHil
CO CXOOHBIMH TI'€0JIOIO-TEKTOHHYECKUMH YCIOBUSAMH. B IiesoM, MOMHMO BBICOKOW MHHEpPAIN3ALUH U
XJIOPKAJIBIIEBOTO THIIA IJIACTOBBIX BOJ, B HUX BBICOKMX COJEpPKaHUH BOJOPACTBOPEHHBIX OPraHMUECKHUX
COCIAMHEHHUH W Ta30BBIX KOMIIOHEHTOB, O0OTAIIEHHBIX PEAKIMH LIETOYHBIMH 3JIEMEHTaMHU U TaJoreHaMH,
BBICOKOH I'a30HACHIIIEHHOCThI0 U METaMOP(PHU30BaHHOCTBIO IUIACTOBBIX BOJ| CIyXKaT HaJEKHBIMU KpHTe-
PHUSAMH TS IPOTHO3a MECTOPOXKAeHUI He(pTH U rasa.

MHorosmnkoe nckonaemoe 3emun. HeGonpmas mo o0beMy KHIDKKA MMOJ TaKUM Ha3BaHUEM Oblia
omyoOnukoBaHa XK. CeinbikoBbiM B 1983 r. HeciywaitHo oHa Obliia Ha3BaHa Tak. B oTimudune ot Bcex Apyrux
BUJOB BEIECTB 3eMJIM B €€ HeIpax BCTPEYaeTCsl OHA B Pa3HBIX BHAAX M Ha3Ha4deHUsX. To 3To Boaa
npecHast ¥ COJICHasi, ICTOYHUK BOJOCHA0KEHUSI WIIM OPOIIEHHs, OOBOAHEHUS OOMIMPHBIX MacTOUIIHBIX
TEPPUTOPHUH, CKUAKAS Pylda» WIH «MOKpas COJb», TO MOPOI0 OHA <JICKAapCTBO» WM MPOXJIaIUTEIbHBIH
HAIUTOK AJI JTIOJEH, 100 ChIpbe IS IPOMBIIIJICHHOCTH WM MCTOYHUK TEIIa U SHEPTUH, HHOMU pa3 OHa
3JIEMEHT, MO/ICKa3bIBAIONINI O HeApax 3eMJIM Ha T€ WJIM MHbIE BU/BI MOJE3HBIX, M OHA caMa CTAaHOBUTCS
MOJIE3HBIM HCKOIIAEMBbIM.

B s70i1 jxe kHUTe B ycnoBusax Kasaxcrana BrepBbie B HOMYJISIPHOM HM3JIOKEHUHU OBUIO IIOKA3aHO, YTO
BOJIa TIPUMEHNMA M YK€ MCIIONB3YeTCs] BO MHOTHX CTpaHax Ul pa3lU4HBIX IeNied, B pa3HbIX BHAAX U
konuuecTBax. [lokazaHo, B CPaBHEHUU C OTAEIBHBIMU CTpPaHAMHU WM B LIEIOM BO BCEM MHpPE, CKOJBKO
MOJ3EMHOM BOIBI HMCIIONb30Bajiock B ObiBmieM CoBerckom Coro3e m B Kazaxcrane B TeX WM WHBIX
HalpaBJICHUSX B Hadaje IPOLUIOro CTOJIETHS, B TPUALATHIX U MATUAECATHIX roJax, CKOJIbKO BOIBI OyIeT
UCIIOJIL30BAThCSl B OyAyIIeM MHpe, U B Hailei pecryoiuke. OTMEYEHO, YTO OHA, B OTIUYHE OT JIIOOBIX
JIpyTUX BEIeCTB 3eMJIM, IMHAMUYHA M HEHcUepHaeMbl ee pecypchl. JJMHAMHYHOCTh U HEMCUYEPIIAEMOCTh
BOJIbI COCTOHUT B €€ HEIPEPHIBHOM ABHKCHUU U CIIOCOOHOCTH JIETKO IEPEXOIUTh U3 OJHOI'O COCTOSIHUS B
JIpyroe: OHa HCHapseTcsi, 3eMep3aeT, TaeT, «IUIaBUTCA». B cuily cBOMX OCOOEHHOCTEH OHa aKTHBHO
y4acTByeT B «BemukoM KpyroBopoTe» BOIBI U BemlecTB. B KoHIe paGoThl ObII OrjameH Mpu3bIB K JIO-
I5IM — OeperuTe U yMHOXKaHTe pecypchl IOA3EMHBIX BOJI.

Jannas xaura B 1984 1. ygacTBOoBajga BO BCecOr03HOM KOHKypce Beecoro3znoro O6mecTBa «3HaHAE»
u Oba ynocroeHa Coro3HOW PEMHH.

XuMHYeCKHUI COCTAaB TPAHCIIMPALMOHHOW BOABI PacTeHUil U ee poJib B ruaporeoorun. Heko-
TOPBIA MaTepuan IO IOJyYCHHIO U ONPENEeICHHUI0 XMMHUYECKOIO COCTaBa TPAHCIMPALMOHHOW BJaru
COJICPKUTCSI B padOTax OTHENBHBIX YYEHBIX — OOTAHWKOB, ONMYOJMKOBAHHBIX BO BCECOIO3HOW IIE€YATH.
OpnHako Takoro pojaa MaTepuall ¢ U3JI0XKEHHEM 3HAYeHMs TPaHCIHMpPAllMOHHOM BJIAard pacTeHWH B THMAPO-
reosiornn He ObUTO B Kazaxcrane u au B Corose. BriepBrie 000CHOBaHME CITOCO0a MOTYICHHSI TAKOTO poaa
MaTepuana U YCTaHOBJICHHE 3HAYCHHs TPAHCIHMPAIMOHHOW BJIAaTM B THIPOTEOJIOTHH OBLIO BHITIOJIHEHO
K. CeinpikoBeiM B 1974 1. [l 3TUX 1ened UM HA AKIATUHCKOM THAPOTEOJIOTHUYECKOM OIMBITHOM IIOJIE
HHcTuTyTa THAPOreoIoruy U Te03K0IOTHH AKaJeMHUn HayK pecilyOnuku B HU30BbsX p.Mim ¢ yuactuem
paboraromux Tam HaydHbIX coTpymuukoB II. I'. I'pebGentokoBa m B. H. VBanoBa Obuta opraHW3oBaHa
paboTa 1o MoyYeHHIO TPAHCIIUPAIMOHHBIX NapOB BJAard PacTeHH, ¢ UCKIIOYCHUEM BIUSHUS BHEITHHX
¢axTopoB. C onpeneneHHON TPYAHOCTHIO YAAJIOCh MTOIyYUTh 3/1€Ch KOHIEHCaTa TPAHCIHPAMOHHONW BOJIBI
U3 HECKOJIBKUX BHJOB PAacTeHUil B 00beMe, HEOOXOANMOM AJsl XMMUYECKOro aHanu3a. Uepes rof geTom
YAaJOCh TMPOBECTH MOAOOHYI0 PaboTy MO MOJYYEHHIO TPAHCIUPALMOHHON BOABI U3 MApoB TaKXke M3
HECKOJIBKMX pacTeHUH B Iperenax JOIUHbI p. AKcail B IpeAropHoi 30HE B OKPECTHOCTH I'. AJIMaTHI.

Pe3ynpTaThl XMMHYECKHX aHAIM30B IOJNYUYCHHBIX MPOO TPAHCIMPALMOHHON BOXBI IMOKAa3ald, YTO
MUHEpalu3anus ee B yciaoBusax mycTeiHu HOxHoro [Ipubanxamnibs okazanachk JOBOJBHO 3HAYUTEIBHOW —
or 171,6 1o 209,8 mr/i, B TO BpeMs Kak B MOJIYIIyCTHIHHOW MPEIropHOW 30He 3amiuiickoro Asaray B
4 paza MeHbI1e — OT 42,6 m0 58,4 mMr/1. B mocinenHem cinyyae B cocTaBe TpaHCIIHPAIIMOHHOW BIaru mpeoo-
JaJlaJii MOHBI THAPOKApOOHATOB, CyNb(hATOB U HATPUS IIPU CPABHUTEIHHO IMOBBIIIEHHBIX COACPKAHMAX
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KajpLus. B mycTeIHHOM ke 30He B Hell mpeobiafaiy TOJIBKO THAPOKApOOHATHI IPH MOYTH PABHBIX HU3KUX
COJeP)KaHUSIX BCEX OCHOBHBIX KATHOHOB.

Pesynbrarhl MpOBeAEHHBIX SKCIEPUMEHTOB OBLTM OMyOJUKOBaHBI B JKypHaie «BectHuk AH
KazCCP» B 1975 1. K coxanenuro, He ynanoch NpoJo/DKUTh aBTOPOM B JalbHEWIIeM MOAO0OHBIE DKCIIe-
PUMEHTBI M HCclenoBaHUs. Pe3ynbTaTel maxe HEPBBIX IMOJYYCHHBIX TAHHBIX ITO3BOJMIM yCTAaHOBUTD
CYLIECTBEHHOE pa3jIMihe COCTaBa M MMHEPAIM3ALMH IIOJ3EMHBIX BOJ, OOpa30BaBLIMXCS C y4acTUEM
TPaHCIIUAIMOHHOW BJIarM PAcTeHUN B NMYCTBHIHHBIX M MOIYMYCTBIHHBIX TeppUTOpHsX. OHM naiu HEKo-
TOpBIC OTIOJHHUTENbHBIC CBENEHHS Uil BBUICHEHHUS YCJIOBHH UX (opmupoBaHus. OmHako MmogoOHbIE
paboTel He ObLIM IpoBeAeHbI B KazaxcraHe Mo3ke IpyTUMH UCCIIEA0BATEISIMU.

B 3axmoueHne OTMETHM, YTO HCIOJIB30BAHHUE PE3YJIHTATOB, M3JIOKEHHBIX BBINIE TEOPETUUYECKUX U
METOANYECKUX pPa3paboTOK, MMEET Ba)KHOE 3HAUYCHHE Ui PpEIHICHUS YYEHBIMH U CIIeHUaTUCTaMH
IIPOM3BOJICTBEHHBIX OPTaHU3aLUI peciyOINKY TeX WM NHBIX HAYYHO-IIPAKTUYECKUX BOIIPOCOB.

Hocmynuna 07.04.2015 2.
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