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AYTUT'EHHBIE MUHEPAJIBI MOPCKHUX ITOCJIEITAJIEOI'EHOBBIX
OTJIO)KEHU HU30BLEB PEKH EHUCES

3HaueHUe ayTUIE€HHOIO KOMIUIEKCA HE TOJIBKO JUISl M3YYEHHsS OCaJKOB, HO M IS
BOCCTAHOBJICHHSI T€OXMMHUYECKOM OOCTaHOBKM B MPHIOHHBIX YacTAX OacceiiHOB B CTaIUIO
CeIMMEHTOTeHe3a W JIMareHeTHYEeCKHX IpoleccoB odmenpuszHaHo. C 3TOW TOYKH 3peHHus
MOPCKHE OTJIOKEHHUSI, 3aJIeralolue HU3KE 3bIPSHCKOIO TOPU30HTA WM COOTBETCTBYIOIIHUX €MY
OCaJIKOB, J10 HACTOSIIETO BPEMEHU OCTAJINCh HEU3YUYECHHBIMHU.

[Toutn BO Bcex paboTax, MOCBSIICHHBIX I'€OJIOTMH HU30BbEB p. EHmces, comepxarcs
CBEIICHHA O MHUHEPAJIOIMYECKOM COCTaBe IIOCIENAJICOr€HOBBIX MOPCKMX  OTJIOKECHMM,
OCHOBaHHBIE Ha pe3yJIbTaTax MIJIMXOBOr0, MMMEPCHOHHOIO H3y4YEHHMsl IOPOJ, HAa JaHHBIX
OKpAILMBaHUS U B MEHBLIEH CTENIEHN TEPMHUUECKOT0 aHan3a. Kpome 3aBe1OMO IPUHECEHHBIX, B
opoJax COAEpPKATCA MHUHEpabl, HEPEIKO pacCMaTpUBaeMble Kak ayTureHHsle. OJgHaKo
JI0Ka3aTeNNbCTBA B M10JIb3Y &y TUTEHHOCTU 3TUX MUHEPAJIOB HE IPUBOATCS.

Jns n3ydeHrns MUHEpaJIOrH4ecKOro COCTaBa MOPCKUX OTJIOKEHUH pacCMaTpUBAEMOIO
peruoHa, B CTPYKTYPHO-TEKTOHHYECKOM OTHOLICHUM IPUHAJUICKAIErOo K YCThb-EHMCENCKON
BlajuHe, B jaboparopusx WHCTUTyTa reojoruu ApPKTUKA ObUIM CHETaHbl MUMMEPCHOHHBIE,
TEPMHUUYECKHUE, PEHTTEHOCTPYKTYpHble M XuMmuueckue aHanusbl, E.Il. Konoxoneuesoit u O.B.
Cy3manbCcKuM  TMPOM3BENCHO OKpamuBaHue TIMHUCTBHIX ¢pakmmii u  A.E. Komaposoit
UCCIIeIOBaHbl Mpo3payHble NUTMGBI U3 00pasuoB nopox, otrobpanHsix O.B. Cysnansckum u3
OOHaXEHUM M KepHa CKBAXXMH. DTH aHAJIU3bl MO3BOJWIM JI0KA3aTh ayTUT€HHOCThH LIEJIOr0 psAja
MHUHEpPAJOB.

[locnenoBarenbHOCTE  ONMMCAHMS ~ AYTUIEHHBIX ~ MHHEPAJIOB  IPUHATA  COIVIACHO
knaccudukanuu, npeannoxennoit I.1. Teonoposuuem [/958].

I'pynna kpemnesema

OnaJj, Kak U MoJaBJIsIoNee OOJBIIMHCTBO APYTUX MHUHEPAJIOB MOPCKOM TOJIIM, UMEET
pazIuyHOEe MPOUCXOXkAEeHHE. B KkauecTBe ayTWI€HHOIO MMHEpala OH H3pEeJKa BCTPEYaeTcs B
[JIMHUCTBIX M aJIEBPUTOBBIX MOPOJIaX CaHUYYTOBCKOM MOACBUTHI (B HAcTosIIee BpeMs Ooiiee yem
Korma JimOo crparurpadusi MOPCKHX TOCIENAJICOTCHOBBIX OTJIOXKEHUH Y cTh-EHMCecKon
BIIQ/INHBI HE MOXKET CUMTAThCsl YCTAHOBJIEHHOM; B paboTe MPUHATO JI€JI€HUE MOPCKOW TOJIIH Ha
MECCOBCKO-CaHYYTOBCKYIO0 CBHTY, BKJIIOUAIOLIYI0 MECCOBCKYIO M CAaHUYTOBCKYIO IMOJICBUTHI U
Ka3aHIEBCKYI0 cBUTY). Omain ciaraet riaBHbIM 00pa3oM QyTiisipbl 1uaToMeil.

[Tox MUKpOCKOIIOM B MONEPEUHBIX Cpe3ax AUATOMEW BUAHO, YTO OMaj 00pazyeT MEJIKue
mapuku pasmepom g0 0,03-0,05 MM B mnonepeuHuke. B mapamnenbHbIX HUKOISAX YHUCTBIM,
IPO3payHbIi, C PE3KO OTPHULATEIbHOW IIArpeHEBOM MOBEPXHOCTHIO. ONTHYECKH H3OTPOIIEH.
[Toxazarenu npenomnenus uameHnuuBsl (N ot 1,38 mo 1,51), 4T0 CBUIAETENBCTBYET O Pa3IUYHOM
COJIEp’)KaHUU B HEM BO/IBI.

I'pynna kapoonarTos
K rpynme kapOoHaTOB mpuHaJIekaT MHOTOUYMCIEHHBIE MUHEpalbl, U3 KOTOPBHIX B

HsyqaeMoﬁ TOJIIC O6H3py>KeHLI AYTUTCHHBIC KaJIbIUT, OOJIOMHUT, CHACPUT H3 TOATPYIIIBL
KaJIblIUTa 1 aparoH!T U3 NOATPYIIIbI aparoHuTa.



Kanbuur TeppureHHOro npoMCcXoKJIEHUSI OUYE€Hb PEAKO BCTPEYAETCS] CPEIU MUHEPAIOB
Jerkoi (pakiuu B MMMEPCHOHHBIX MpernapaTax. AYTUT€HHBIN KalblIUT HAOMIOJAeTCs B BHJE
paccesiHHBIX 3€peH B IVIMHAX M aJeBpUTaX, a B KauecTBE LIEMEHTa TakXkKe W B Mopojax Oosee
KPYIMHOTO COCTaBa, MPUHAANIEKAIINX K CAHIYTOBCKOM MOACBUTE M Ka3aHIleBCcKoi cBute. HOT 1A
KaJIBIUT y4acTByeT B 00pa30BaHUM KOHKpPELUH B IOPOJaX CAHUYTOBCKOU MOJICBUTHI.

B rMHUCTBIX K ajleBpUTO-TIIMHUCTBIX MOpOoJax o0pa3yroTcsl pa3poO3HEHHbIE Ooliee WU
MEHEee HM30METPUYHbIE 3EPHBIINIKM KapOoHaTa. B TIJIMHUCTOM BELIECTBE OHU PACIO3HAIOTCS
Omaromapsi CBOEMYy BBICOKOMY JIByIpeloMJieHUIo, penbedy u mceBmoabcopOuuu. B
nenuToMopdHO Macce IeMEHTa NpH pacKpUCTaUIM3allMd BO3HUKAIOT MeJbYailliue, He
MOJJAIONINECS U3MEPEHUIO 0] MUKPOCKOMOM IMPH CaMbIX CHJIBHBIX YBEIWYEHHSIX 3€PHBILIIKU
kapOoHara. 371ech, TaK e Kak ¥ B TIMHHUCTBHIX MOPOZax, HAOMIOMAIOTCs Ooyiee KPYIHBIE 3epHA
KaJbI[UTa HEeTIPaBUIbHOM J1arm4aTol (OpMbI U MIacTHHKH pazmepom 1o 0,15-0,3 mm, pexe g0 0,5
MM.

B kpymHbIX 3epHax BHIHA CHallHOCTh. B HUX yJnaeTcs oOmNpeaenuTh ONTHYECKUE
KOHCTaHTBI. MUHEpan 01HOOCHBIN, oTpunaTenabHbli (N = 1,658; Ny = 1,486; N, - N, = 0,172).

Pacripenenenne B ocaakax, pa3iHuHBIA pa3mep, MOpPOil HempaBUIIbHBIC (JAmMyaThie)
(GOpMBI 3epeH KallbllUTa, 3HAYMTEIHHO pPEkKe O0OJAMArOIIer0 KPUCTALTHICCKUMHU (opMaMH,
CBUJICTENLCTBYIOT O €ro OOpa3oBaHWU B YK€ OTJIOXKHUBIIMXCS OCagKax B HayalbHbBIE W,
BO3MOXKHO, 0Oojiee TMO3QHME CTaJAWM CHHIeHe3a. OTO TMOATBEPKAAECTCI TEM, UTO B
nepudepruyecKkux YacTAX TMPUCYTCTBYIOT MeNbYailliue TIMHUCThIE dacTullbl. Emie Oounee
NO3AHUMH O0pa30BaHUSIMU CTAaIUU JUAreHe3a, a BO3MOXKHO, U Hayajla SIHUreHe3a SBISIOTCS
necyaHo-kapOoHaTHbIe KOHKpeuuu. OIHAaKO MOKa HET AAHHBIX JUIS OJHO3HAYHOTO pEeIlleHUs
3TOTO CJI0KHOTO BOIPOCA, IO KOTOPOMY MHEHHS PAa3IMYHBIX aBTOPOB CYIIECTBEHHO PACXOATCS
[Maxeoonos, 1948, 1954, Ilycmosanos, 1940].

JonoMuT craraeT KOHKpPEIMM W3 CYIIECTBEHHO aJIEeBPUTOBBIX MOpOJa HU30B (?)
CaHYyTrOBCKOU MOACBUTHI. OH KPUCTAIUIM3YETCS B BUIE OKPYTIO-POMOOSIPUUECKUX 3EPEH, PEXKE
B BUJE MPAaBUIBHBIX POMOO3APOB, TaOIMUEK WIIM BBITSAHYTHIX MPU3MOYEK, Pa3Mepbl KOTOPHIX
kosneomoTcs ot 0,01 mo 0,05 mm. MHorma ¢opMbl KPpUCTANIOB HAPYIIAIOTCS MPH 3aMEIICHUN
VMU IPOCTPAHCTBA MEXY IPYTMMH 3€pHAMHU.

JI0JIOMUT OJHOOCHBIM, OTPHUIATEIBHBIA, OOHAPYKUBAET CIAWHOCTH IO POMOO3IPY.
Ioxazatenu npenomienus: N, = 1,680; N, = 1,500; N, - N, = 0,180. Xumuueckumu aHanu3aMu
YCTaHOBJICHO COZIEp>KaHue B KOHKperuu 26,82% CaO, 18,31% MgO, 41,57% CO,. Heobxoaumo
ynoMmsiHyTh npucytctBue npumeceir SiO» (8,44%) u AlLO; (2,39%), koTopoe 0OBsACHSIETCA
3aXBaTOM TJIMHUCTOW W aJI€BPUTOBOM (PpaKIMy BMEIIAIOIICH MTOPOIbI IPU POCTE KOHKPEIIHH.

BONBIMHCTBO  KPUCTAIIOB  JOJIOMUTA OKPYXKEHO TOHYAWIIEd KaWMOH CKpBITO-
3epHUCTOTO KapOoHaTa, 00pa3yroiero noaooue meMenTa. PelMKThI moCIeIHero mouTH BCEra
IOPUCYTCTBYIOT B XOpOIIO C(HOPMHUPOBAHHBIX KpPUCTAUIAX JOJOMHUTA, YyKasblBas Ha UX
o0Opa3oBaHHe MyTeM 3aMelleHus KainpluTa. /(nareHernyeckue (dnureHeTHueckue?) MPOLECCH
JOJIOMUTH3AIMY, BUAUMO, MOXKHO CBs3bIBaTh ¢ moctymienneM MgCOj;, oOpa3syromerocs mnpu
OOMEHHBIX PEaKIHIX B YCIOBHUAX Pa3I0KEHHUSI OPraHUYEeCKOro BEIECTRA.

Cugepur MNpUHUMAET ydacTUE B COCTABE LIEMEHTa aJEeBPOJIMTOB CAHUYTOBCKOMN
MOJICBUTHI M aJEBPUTOBOTO 3alOJHUTENS W3 KOHIJIOMEPATOB, 3aJIETAlONIMX B OCHOBAHUU
Ka3aHIIEBCKON CBUTBHI.

Cupneput HabMIOaeTCs B BUJIE OYEHb MEIKUX POMOO’APOB U MPHU3M, pa3zMepbl KOTOPBIX
He npesbimaioT 0,01-0,02 mm. [Ipyras pa3HOBHIHOCTH CHEPUTA, CKPBITO3EPHUCTAs, 00pazyer
neauToMopdHy0 Maccy. Pacnipenenenne cuneputa HepaBHOMEPHOE. MeEIKO3epHUCTHIH, JTydIie
PaCKpUCTAJUTM30BAaHHBIN CHIEPUT IIEMEHTHPYET KIACTUYECKHUE 3€pPHA U BBIMOJIHSICT HEOONbIINE
YTJI0BaThIE MMPOMEXKYTKU MeXAy HUMH. [lenuromMopdHbIil CHAEPUT ciaaraeT HEMHOTOUYHCIECHHbIE
JMH30YKH 10 1-2 ¢M JUIMHOW WM HenpaBUiIbHBIE 1O (opme rHe3aa 10 0,5 MM B MOMEpEeyHHKeE.
Mexny oO0bemMoM KapOOHAaTHOM Macchl M CTENEHBI0 €€ PACKPUCTAIM3ALUU CYLIECTBYET
oOpaTHasi 3aBUCHMOCTb: dYeM OojblIue OOBEMBbI ClaraeT CHIEPUT, TeM clabee OH
PacKpHUCTAJUIM30BaH, U HA00OPOT.



Kpucrannel cuaeputa HEpeAKO HWCKPUBJIEHBI B pe3yjbTaTe€ B3aUMOJICHCTBUS IpHU
packpucTtauinzanui. B numgax cupepur cinabo OKpalleH B JKEITOBaThIC M 3€JCHOBAThIE TOHA.
OH 0065a1aeT 0YEHb BHICOKMM JIBYTIPEIOMIIEHUEM U CBETONPEIOMIICHUEM, TTPH KOTOPOM J1axe N
HAMHOTO BBbIIIE, YeM Yy KaHaJCKoro Oanb3amMa. MwMHEpad OJHOOCHBIH, OTPHUIATEIbHBIN.
[Tokazarenu npenomnenus: N, = 1,874; N. = 1,633, N, - N. = 0,241.

Mernkue KpUCTaibl cuAepUTa 00pa3yroTcs Mo yelryikaMm OMOTHUTA, peXe OH 3aMellaeT
pacTUTENbHBIE OCTaTKH, B KOTOPBIX IPU O3TOM COXpPaHSAETCs IEpBOHayallbHasg CTPYKTypa
KjaeTyaTku. B mocnenHeMm ciaydae B IIeMEHTe, KpOME CHUICpPUTA, HEpeIKo Haliogaercs
¢doctharHoe BemecTBO. OOBIYHO K€ OH AacCCONMUPYET C XJIOPUTAMH U, JIEITOXJIOPUTAMH,
npeoOnanas Haj nociaeaHuMu. [IpuBeneHHbIe accolaluy U IPUCYTCTBUE B MOPOJaX OCTaTKOB
JPEBECUHBI CBHJIETEIBCTBYIOT O C1a00 BOCCTAHOBUTEIbHBIX YCIOBUSAX B CTaJMIO JUArcHesa,
KoTopble, 1o MHeHuto JI.B. IlycroBasoBa, XapakTepu30Bald BEpPXHIOI 30HY OCajKa
[[Iycmosanos, 1940]. CornacHo mnpencrtasinenusm [.M. TeomopoBuua [/958], cunepur
oOpa3yeTcss B  HEKOTOPbIX I1€CYAHO-AJEBPUTO-TJIMHUCTBIX  HPUOPEKHO-MOPCKUX WU
MEJIKOBOJHO-MOPCKHUX TONILIAX, K KOTOPBIM, CYJs IO I'€0JIOTMYECKUM JIAaHHBIM, OTHOCSTCS U
paccMaTpUBaeMble CUAEPUTCOAEPIKALINE OCAIKH.

AparoHMT TIPHCYTCTBYeT B KOHKpeIpeoOpa3oBareie U3 KJIAacTO-KapOOHATHBIX
KOHKpELUI CaHYyTOBCKOM MOJICBUTHI.

Cnabas pacKpuCTaUIU3aLHs CKPBITO3EPHUCTOMN KapOOHaTHOM Macchbl
KOHKpeLueoOpazoBaTess MPUBOIUT K POCTY TOHYAHIIMX MIOJOYEK aparoHUTa, paguabHO
pacxogsmuxcs u3 Mmenkux (o 0,01 MM) KOMOYKOB - HeHTpoB. Ha HEKOTOpBIX ywacTkax
KOHKpPELMN KJIacTUYEeCKHE 3epHa o0pacTaroT KOPOUYKOM aparoHWTa, WUrojbyaTble KPHCTAJLIbI
KOTOPOTO pacrojararoTcs NepneHIuKyIsIpHO K TOBEPXHOCTH KJIACTUYECKOT0 3€pHa.

dopMa KpHUCTANIOB aparoHWTa MWrojbpyartas, OKpacka xenrtoBaras. OH oOmajgaer
OTpULIATENbHBIM yJUIMHEHUEM, MpPSHBIM IIoracaHueM U cBeronpenomieHueM. IlokazaTtenu
npenomienus: Ny = 1,686; N, = 1,531, Ny - N, = 0,155.

B nanbonee kpynsbix (10 0,1 MM) KpucTayuIax U3 TeX K€ KOHKPELUI yJaeTcs MoJyduTh
(Gurypy OJHOOCHOrO, OTPHLATEIBPHOIO MHHEpala C IOKa3aTeasMU HpenoMieHus 1o N,
HECKOJBKO BbIe 1,658 u N, = 1,486, T.e. kanbuuTa. OTH KPUCTAJIIbI BCEI1Aa COAEPKAT PEIUKTHI
MEJIKO3EpHUCTON Macchl KapOOHaTa, 3a CYET KOTOPOH M MPOUCXOAMUT MX 0Opa3oBaHuEe. MOXKHO
JyMaTh, 4TO KaIbLUUT (POPMUPYETCS U3 HEYCTOWYMBOTO B MIOBEPXHOCTHBIX YACTIX CTPATUCHEPHI
aparonurta [Teodoposuu, 1958]. Takum 0Opa3om, B 3TOM cllydae YCMaTPUBAIOTCS CTaJAHAIbHBIC
U3MEHEHHUS OT CKPBITO3EPHUCTOr0 KapOOHATa K aparOHUTY U OT HETO K KaJIbIHTY.

I'pynna ocago4HbIX CHINKATOB

Mopckue MOCIenaseoreHoBble OTIOKEHUS COAEpKAT ayTUTE€HHBbIE TIJIAYKOHUT U
JIENTOXJIOPUTHI, IITUHUCTBIE MUHEPAJIBI TPYIII THAPOCIIO U MOHTMOPUJUIOHNTA U TYPMAJIUH.

I'1aykOHMT, OTHOCAIMICA K MOATPYIIE KAIMWCONEPKAIUX CUIMKATOB JKeEle3a,
ABIISIETCS, MMOXKATYH, OTHUM U3 Haubosee MIMPOKO PACIPOCTPAHEHHBIX MUHEPAJIOB ayTUTEHHOTO
KOMILJIEKCAa MOPCKHX IOCJIENaIeoreHOBBIX OTIOXKEHHM, XOTs U HEe 00pa3yeT TaKUX CKOIUICHHIA,
KaK B HIDKHEMENOBBIX mopogaXx. OH OOHapyKeH B I€CUaHbIX, aJ€BPUTOBBIX WU TIIMHHUCTHIX
IIOPO/Iax CAaHYYTOBCKOM CBUTHI.

['TayKOHUT BO3HMKAET B CBS3YIOLIEH TNIMHUCTOM Macce MeCYaHbIX U aleBPUTOBBIX IOPOJ,
B CYILIECTBEHHO INIMHUCTBIX IOPO/Iax, MHOI' 1A BBIMOIHSET IMOJIOCTH ONAIM3UPOBAHHBIX NAaHIUPEN
TUaTOMEed WM 3aMellaeT MX LeTMKOM, HO Yallle BCero odpasyercs MO KIACTUYECKUM 3EpHaM
CHJIBHO TICIUTU3UPOBAHHBIX MOJEBBIX IUIATOB M KHUCIBIX 3(QQy3uBoB. B mocnennem ciydae
necyanble U aleBpuTOBBIE 3epHa pazmepom oT 0,01 mo 0,2 MM cHayana OPOXOAAT CTaUIO
NEJIUTHU3ALMNA B YCIIOBUAX INOABOJHOIO BBIBETPUBAHMS, a 3aT€M IPEBPALLAIOTCS B IJIAyKOHMT.
«'maykoHUTH3aIUs» HAUYMHAETCS WHOTJA Cpa3y BO MHOTHMX TOYKaxX nepudepuyecKux dacteu
3€peH, pacHpoCTpaHsAsACh K MX LeHTpaM. lIpu 3ToM mepBoHaudasibHBIE YIJIOBAThIE OUYEPTAHUSA
KJIACTHUECKUX 3€PEH CIIaXKMBAIOTCS, a HOBOOOpa3oBaHHBbIE 3€pHA TJIAyKOHHTAa MPUOOpETaroT



OBaJIbHBIE MJIM OKPYTJIbIe GOpMBI. B maHmupsix AuaToMel riiayKOHUTH3AIHS PACIpOCTPaHIeTCs
U3 LeHTpa (MOJIOCTH) K KPAaeBbIM YacTsM, 3aMellasi €ro MOJHOCThIO UM OCTaBIIsisl TOHYAKIIIYIO
OMajioBYl0 00O0JIOUKY BOKPYI HOBOOOpa3oBaHHUSl IJIayKOHUTa. B 3TuX ciy4asx TIJayKOHUT
o0Jasaer IpKO-3eIeHON OKPACKO.

[Ipoueccy rnaykoHUTH3ALMU CKOpPEE MOAAI0TCS MEJIKHE 3epHa, 4YeM KpymnHble. Hepenko
MeNKue, OJM3KO PACIONIOKEHHBIE KJIACTHMYECKHE 3epHa B MPOIECCe 3aMEIICHUS TIIayKOHUTOM
CJIMBAIOTCS] BOEIMHO, TPUOOpETas TUIUYHBIE /711 Ay TUTE€HHOT'O TJIayKOHMTA JamyaTeie Gopmbl. B
TaKUX CJIOXKHBIX 3€PHAX CKBO3b TOHKYIO 3€JIEHYIO TUICHOYKY IIAyKOHUTA €Ill€ BUIHBI PETUKTHI
TEMHOI0 MEJIUTOBOro BeulecTBa. L[BeT riiaykoHWTa B JlamyaThIX 3€pHAX TEMHO-3€JIEHBIM WIN
SPKO-3€JICHbII. 3HAUUTENbHO peke HaOIogaroTCs OJeIHO-3€IeHbIe, TOUTH TONyOble OTTEHKH U
ellle PeXe - 3€pHA INIayKOHUTA, OKpaIlIEHHbIE B Oypble TOHA.

Bce 3epna rmaykonuTta 007amar0T arperatHoil monspuzanued. B penkux cimydasx
BBICTYIIA€T CIIIOJUCTBIA XapakTep TIJIayKOHUTa. B TIMHHUCTBIX MOpojax HOBOOOpa3OBaHUs
TJIayKOHUTA O4YeHb MeJKkue, He npeBbimatontie 0,02 mm. ToHualimme yenryiiyaToie 3epHa TEMHO-
3€JIEHOr0 1[BE€Ta, KOHLEHTPUPYSICh B MEJIKHE KOMKOBaThble 00pa3oBaHUSl B IIpoLiecce pocTa
dbopMuUpYIOT NamyaThle W OBajJbHBIC 3EPHBIIIKHA TIayKOHUTa. B HHUX HaOmonaioTcs TOHKUE,
W3BUJIMCTBIE TPELMHKH, XapaKTEPHbIE JIJIs1 KOJIJIOUJAIbHOTO BEIIECTBA.

TakuM 00pa3oM, B M3YYEHHBIX MOPCKHX OTJIOXKEHHUSIX BCTPEUAIOTCS Camble Pa3UYHbBIC
(GopMBI TITayKOHWTA, CBUAETEIBCTBYIOIIME O pPa3sHOOOpasHH MPOIECCOB €ro 0oOpa3oBaHMA,
CBA3aHHOTO C POCTOM JIAM4YaThIX MHUKPOKOHKpEIUH, 3aMEelICHHEM CIOJ, BBIIOJIHEHUEM U
3aMeIlEHUEM MNaHIUpeld OuaToMel, HAaKOHEI], BOSHUKHOBEHHMEM MHUKPOArperaTtoB B TpeLIMHaX
00JIOMOYHBIX 3epeH WM 000JI0YEeK BOKPYT KIACTHUYECKHUX 3€PEH.

He ocranaBiuBasich Ha CIIOXKHBIX, JaJ€KO HE PEUIEHHBIX BOIpocax 00 YCIOBHAX
o0pa3oBaHMUs TJIAyKOHWTA, Mbl CKJIOHHBI pPacCMaTpUBATh €r0 HAXOJIKH KaK CBHJIETEIbCTBO
HEOJIHOKPATHON CMEHBl OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX YCIOBUM B NPUIOHHOM 4YacTu
HEernyOOKOro MOPCKOTo OacceifHa, CyIIecTBOBABIIETO B CAHYYTOBCKOE BPEMSI.

IMokazarenu, npenomiieHus konedmores ot 1,62 no 1,63 mo Ny u ot 1,59 1o 1,60 mo N,,.
Munepanbl 00J1a1al0T MUKPOArperaTHOM MOJIIpU3aIie, TBYOCHBIE, OTPUIIATEIIbHEIE.

JlenToxJIOpuTHI, OECKATNEBBIC CHIIMKATHI JKEJIe3a, OXBATHIBAIOT MOATPYIITY MHUHEPAIOB,
CWJIBHO OTJMYAIOIIMXCS MO XMMHMYECKUH W ONTUYECKUH CBOMCTBAM, a TakXKe MO YCIOBUSIM
oOpa3oBanus. B nccinenoBaHHBIX TOPOJIaX JENTOXJIOPUTHI YYacTBYIOT B cocTaBe neMeHTa. OHu
U3BECTHBI HE TOJILKO B CAHYYTOBCKHX, HO M B Ka3aHIIEBCKUX OTJIOXKEeHHsIX. B GazanbHbIX (?)
KOHTJIOMEpaTax IMOCJIEIHUX JIENTOXJIOPUTHI OOpa3yrTCs MO  KIACTUYECKHM  3€pHaM,
CLIEMEHTHPOBAHHBIM THIICO-CUACPUTOBON MaCCOM.

JlenToXJIOpUTHI, 00PA3yIOIIKECs] COBMECTHO € CyIb(QHIaMH (MUPUT) U LEMEHTHPYIOIIUE
AJIEeBPOJIUTHI, HAXOISATCS B BHJIE€ TOHKHMX, HETPABUJIbHBIX, XJIOMBEBUAHBIX YEIIyEK 3€JICHOr0 U
TEMHO-3€JIEHOTO 1IBETa U 00J1a/1al0T JOBOJIHHO BHICOKHM [Tl XJIOPUTOB JABYIIPEIOMIICHUEM.

JlenToXJIOpUTHI B CHAEPUTOBON MHUKPO3EPHUCTON Macce Mopojbl 0osee pasHOOOpa3HBI
no usery, ¢dopMe u cTpykType. MHOrAa OoHU 00pa3yroT KOIIOMOP(HBIE CTYCTKH 3€JIE€HOr0 U
TEMHO-3€JIEHOT0, TOYTH YEpHOro IBeTra. B HHUX Bcerga BUAHBI TPEUIMHKU yCBHIXaHMUS,
XapakTepHbIe [Jis KOJUIOMJIHOIO BellecTBa. Yamie 3TH JENTOXJIOPUTHI M30TPOIHBIE, PEXKE,
o0Jazast arperaTHbIM CTPOSHUEM, OHH CJ1a00 MHTEp(HEPUPYIOT.

JlenToXJIOpUTHI 00PA3yIOTCS MO KIACTUYECKHM 3€pHAM IOJICBBIX IIMATOB, OCHOBHBIX U
KUCTBIX 3(Py3UBOB, MOHOKJIIMHHOTO MHUPOKCEHA, SMUA0TA, allaTuTa, 10 Yeuryikam TuApOCIIO.
M3penxa B opOury 3amernieHuss W OOBOJIAKMBAHUS BOBIICKAIOTCS TakKe 3€pHA KBapIia.
[IpenmectByromeit ¢das3ol 3aMeNIeHUsT MOCIASAHETO JIENTOXJIOPUTAMH SIBJISIETCS 0Opa3oBaHUE
TOHKOBOJIOKHUCTOTO THUIICa, KAEMOYKH KOTOPOrO0 OKPY>KAalOT HEKOTOphle 3€pHa KBaplia.
HenocpencTBeHHO Bcien 3a TUIICOM MOSIBJISIOTCS YEHIYWKH JIITOXJIOPUTOB, Pa3BUBAIOIIKECS
0ojiee aKTHBHO, YeM THIIC, W TIOCTENIEHHO OOBOJAKMBAIOIIME 3epHa KBapua. OOpa3zoBaHHA
JIETITOXJIOPUTOB ATOTO poja O0OOBHIHBIC, OKPYTJbIe WM citonononooHsie. [lo pasmepam
000OBHHBI COOTBETCTBYIOT KJacTHuecKuM 3epHam, gocturas 0,4 mm. L[Ber nmenToxmopura B
0000BHHAX >KENTOBATO-3CJICHBI WJIM TEMHO-3€JeHbIM. MuHepan ONTHYECKH OTPHUIATEIbHBIN,



JBYOCHBIM, H3peaKa OAHOOCHBIM. Cirof0no/100HbIE JIENTOXJIOPUTH JBYOCHBIE, ONTHYECKU
oTpuuarenbHble. [Ineoxpousm ciaalblif, IByHIperIoMIIEHHE JOBOJIBHO BHICOKOE.
bo6oBo-00MTOBEIE  00pa3oBaHUsl  JIENTOXJOPUTOB  O0NANalOT  KOHLEHTPUYECKHU-
CKOpJIyHIOBAaTbIM CTPOEHHUEM, JKEITOBATO-3€JICHOW OKpPackol M OTIMYAIOTCS  CHJIBHBIM
o’xese3HeHueM. TOHKOAMCIIEPCHOE PYIHOE BEIIECTBO, COCTOSIIEE U3 OKUCIIOB XKeje3a U TUTAHa,
pacripesiensercsi TO B BUJIe TOHKUX KOHIEHTPHUUECKUX KOJIell, TO B BHJIE MEJIKUX, HEIIPABUIIbHBIX
nsateH. Hepeako pyiHOe BelecTBO BOCCTaHABIMBACTCS /10 MarHETUTa WM TUTAaHOMarHeTura (?),
KOTOpBbIE ITOPOH BCTPEUAIOTCA U B LIEHTPE OOJIMTOB TaK)XKe B KaUeCTBE HOBOOOPA30BaHUM.

Cyas mo mnpuBeNeHHBIM JaHHBIM B MOPCKUX IOCJIECNAJIEOr€HOBBIX OTIIOKEHUSAX
IPUCYTCTBYIOT pa3iIMyuHble MUHEPAJIbl, 00BbEANHAEMBIE 1101 OOIMM HAa3BAHUEM JIETITOXJIOPUTOB.
MOXHO C YBEpEHHOCTHIO TOBOPUTH O HAJIMYUU CPEIU HHUX LIAMO3UTA (TEMHO-3€JI€HBIH, 10
YepHOr0 MHUHEpaJl, IByOCHBIH, OTPULATENbHBIH, ci1a0d0 mieoxpoupyomuii). Kpome 3akuCHBIX U
3aKUCHO-OKUCHBIX (?), MO-BUIUMOMY, MPHUCYTCTBYIOT B OCHOBHOM OKHCHBIE JIEITOXJIOPUTHI
(HekoTOpble KoJIouAHble oOpa3oBaHus). OgHaKO 3TOT Bompoc TpeOyeT JanbHeHIein
pa3pabotku. Bo BCIKOM ciydae, JIENTOXJIOPUTHI (POPMUPOBAIUCH B PA3THUHBIX T€OXUMUIECKUX
YCIOBHSIX, YTO MOJTBEPXkAAETCSl TPHUBEACHHBIMU Bbllle MpuMepamMH. V3BecTHO Takxke
COBMECTHOE HAXOXKACHHUE JICITOXJIOPUTOB U TJIAYKOHHUTA, CBUICTEIBCTBYIONIEE 00 M3MEHEHUSX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHONM OOCTAaHOBKM BO BpeMs 00pa3oBaHMs ayTUT€HHOI'O
KOMILIEKCA.

I'nmuHMCcTBIe MHMHepaJbl, WIM, WHAYe, CWIMKATHl TPYIIbl TJIMH, B PaccMaTpUBAEMbIX
[OpOJIax, MOYKHO CKa3aTbh, IPEJCTaBJIECHbI TOJIBKO MHUHEpajaMH TpPyHIbl THUAPOCIION. ITO
HOJTBEPKIAETCSI MHOTOYUCICHHBIMU aHAIM3aMU TJIMHHUCTHIX (pakUuil MOpOJ OKpalluBaHHEM
MeTuiaeHoBbIM TomyOobiM  (MI') m MI+KCIl, TepmuueckumMu u  peHTreHorpadudecKuMu
aHanmu3aMu. BMecTe ¢ TeM MOXHO MpeArnosiaratb NPUCYTCTBHE B IJIMHAX MHUHEPAJIOB TPYIIIBI
MOHTMOPHWJUIOHUTa, O YEM CBHUJETEIbCTBYET OoJjieeé WHTEHCHUBHAs 4YeM BTOpas, IepBas
SHAOTepMUUEcKas peakuus [Bukynosa, 1957, ctp. 284].

Kakas-To, BO3MOXHO, BeCbMa 3HAYHMTEIbHAs YacTh TJIHUHHUCTBIX MHHEPAJIOB SBISCTCS
ajotureHHo. K HUM, BEpOSITHO, ClleAyeT OTHOCHUTh CWJIBHO pa3pyllE€HHbIE TI'HIPOCIIOJBL,
YCTaHOBJICHHbIE B psae oOpa3loB TOpOJ peHTreHorpaduueckuM aHamu3oM. OnHako
0o0pa30BaHUE TIIMHUCTBIX MUHEPAIOB NPOMCXOJWIO M B PE3yJbTaTe HU3MEHEHMs Pa3IMYHbIX
MHUHEpAJIOB B OCAJKE, YTO JOKA3bIBACTCS, HANpUMEp, MNENUTH3alMel KIAaCTUYECKHX 3€peH
MOJIEBBIX MIIATOB M KUCIBIX 3G (y3uBoB. B nummdax MokHO HAOII01aTh MMOCTENIEHHBIE TIEPEXOIbI
OTHOCHUTEIIPHO CBEXKEro IIOJIEBOTO IIMaTa B MEJWTHU3UPOBaHHbIMN. BOmmsum nepudepun
o0payloTcs TOHYAHIIME CIIOAUCTBIE U XJIOPUTOBbIE YelIyWkH. VI3MeHeHHe TIJIMHHUCTOro
BellecTBA ¢ O0pa3oBaHUEM XJIOPUTA U TIMHUCTO-CIIOJUCTBIX MHHEPAJIOB XapaKTEPHO IS
OoJIbIIIeH YacTH U3yYEHHBIX 00pa3IioB MOPOI.

Heo0xonuMo MOAYEpKHYTh CYIIECTBOBaHHWE OOMIMX OJArOMpUATHBIX YCIOBHHM JUIS
COXpPaHEHMsI U HOBOOOpPAa30BaHMs TI'MIPOCIIOJUCTBIX MHUHEPAJIOB, KOTOpBIE CYLIECTBOBAIU HA
BCEM IPOTSIKEHUH CEMMEHTOIE€HE3a U IUareHes3a aJleBpUTOBO-TIIMHUCTBIX MIOPOJ CAHYYTOBCKOM
IOJICBUTHI M Ka3aHIEBCKOW CBUTHL. M3 HUX B MepBYyIO oyepeab MOXKHO YIOMSHYTb MOpPCKHE
YCIOBHS OCAaJKOOOpa3oBaHMs M IMpeobiafaHue (U3NUECKOr0 BBHIBETPUBAHUS B IOCIEIYIONINE
craguu  (GopmupoBaHus Topon [Buxynosa, 1957]. Mopckue ycClIOBUS CEAMMEHTAIlUU U
NPUCYTCTBUE OOJBIIOTO KOJUYECTBA MPOAYKTOB Pa3pyLICHUS OCHOBHBIX M3BEPKEHHBIX MOPOJ
OJ1aronpuUATHBI TaKXKe U151 00pa30BaHUs MOHTMOPHUIOHUTOB.

TypmanuH Kak ayTUT€HHBI MUHEpaJl 0CaJI0uHBIX MOPOJ JOBOJIBHO PEIKO BCTPEUAETCs,
4YeM, BUAUMO, U OOBACHAETCS YIOMHUHAHUE O HEM B HE3HAUUTEIBHOM 4Hucie pabot [Pozendyul,
1934; Xapxep, 1937]. B MOPCKHX IOCIENAJICOrCHOBBIX OTJIOKEHUSIX HOBOOOPAa30BaHUS
TypMaJliHa TNPUYPOYEHbl K TIJIMHAM M IJIMHUCTOMY LIEMEHTY (3alOJIHMUTENIO aJIeBPUTOB U
YIUTOTHEHHBIX IECKOB CAaHUYYTOBCKOW MOJICBUTHI U Ka3aHIIEBCKOM CBUTHI).

Typmanun oOpa3yercss B BHAE OUYCHb MEJKUX M PEIAKUX CTOJIOMKOB - MPHU3MOYEK C
HEIOPa3BUTHIMU 3aYaTOYHBIMM TPaHSMH Ha OJHOM U3 €€ KOHIOB. J[pyroil KoHel NpH3MbI
00b19HO He copmupoBaH. Pazmepsr npusm 0,05 x 0,01 mm; 0,04 x 0,007 mm; 0,02 x 0,006 MM.



Yame TypMaauH YHCTHIM, HO HEPEAKO HCICHIPEH TOHYAWITUMHU BKIIFOUCHUSMH TJIMHHUCTOTO
BEIIIECTBA.

AyTUTEeHHBI TypMaJWH 00JIagaeT XapaKTepHBIM IS 3TOT0 MUHEpaja IUICOXPOU3MOM.
[To ayuHe cTonOMKa OH OECIBETEH, a TI0 KOPOTKOH CTOPOHE MPU3MBI UMEET IPSI3HO-3CJICHYIO WITH
CUHE-3€JICHYI0 OKpacKy. B pacmpemencHuM [BETOB HAOMIOJACTCSl JOBOJBHO  YeTKas
30HAJILHOCTh: B IIGHTPE MPU3MBI SPKUE [IBETa MHTEPPEPEHIIMUA M K €€ KpasM - 3aTyXarollue.
MuHepan 0JTHOOCHBIN, OTpULIATEIBHBIH, IByNIpenomiieHrne okoio 0,018.

I'pynna oKuc/jI0B K THAPOOKHUCJIOB

W3 rpynmbel OKHCIIOB W THAPOOKHCIOB B MOPCKHX IOPOJaX YCTAHOBJIEHBI MarHeTHT,
TETUT U TUIPOTETUT.

MardeTut u3 6000BO-00JIMTOBBIX KOHKPEIIMI B IIEMEHTE Ka3aHIIEBCKUX KOHIJIOMEPATOB
OTMEYEH BBIILIE, IPU OMHMCAHUM JIENTOXJIOPUTOB. OH cllaraeT BMECTE C THAPOOKUCIAMHU Keje3a
KOHIIGHTPUYECKHE KOJbIla B Cpe3€ OOJHMTOB, B KOTOPBIX oOOpa3yeTcss B pe3yJbTare
BOCCTAaHOBJIEHUSI THAPOOKHUCIIOB Kele3a. L[BeT MarHeTuTa 4epHbIi, MECTaMU CHUHEBATO-YEPHbBIN
B OTPXKEHHOM CBETE; HEMpo3pauHblil. IHOT1a B py1HON Macce 0OHapyKUBAIOTCS CPEAH PyAHOU
MBUTU KPUCTAJUIBI MATHETUTA OKTadAPUYECKON (POPMBL.

I'éTuT ¥ rugporéTUT MCKIIOYUTENBHO HIMPOKO PACHPOCTPAHEHBI B IOPOAAX CaMOIO
pa3IMYHOTO MEXaHHMYEeCKOr0 COcTaBa W cTpaTurpaduveckoi mnpuHAUIe)KHOCTH. Hapsany c
JIPYTUMU MUHEpaJaMu OHH IIEMEHTHPYIOT KJIACTHUECKHUE 3e€pHa.

['étuT B OTpa)KEHHOM CBETE CEpblil, JOBOJBHO CBETJIBIA, B MPOXOJALIEM CBETE -
OpaH>KEBBIM, UHOT/IA C JKEJITOBATHIM WJIM KOPHUYHEBATHIM OTTEHKOM. [lokazarenu mpenoMieHus
Ng =2,40-2,41, Ny = 2,26-2,27; Ng - N, = 0,14; 1ByOCHBIi1, OTpULIATEIbHBIN.

['unporéTur B OTpa’k€eHHOM CBETE CEpbId, OpaH)KEBO-CEphI WM OypoBaTO-Cepbld, B
NPOXOJSIIEM CBETE€  HENpO3pauHblid, H3pelKa KpacHOBaTo-opaHxkeBblil. Ilokaszarenu
IPEJIOMIICHUS €r0 HECKOIBKO HMXKE, 4yeM y rértuta: N, = 2,29-2,34; N, = 2,34-2,35; N, = 2,18-
2,21. IIneoXpoupyeT OT CBETIIO-KENTOro no Nj 10 KOpUUHEBOro 1Mo Ny, ¥ CBETIO-OPAHKEBOTO
110 No.

['étuT M ruAPOTETUT OTIMYAIOTCA Pa3HOOOpa3HeM YCIIOBUH HAaXOKIEHUS U, BEPOSITHO,
oOpa3oBaHus. B TpemmHax OTHEIbHOCTEH OHM CBS3aHBI C BBINAJCHHEM U3 PACTBOPOB, TaK Ke
KAK U B HEKOTOPBIX MOPUCTBHIX WJIM TAJIEYHBIX MECKax. B 3THMX mopoaax rHIpOOKHCIIBI Keje3a
BBITIOJIHSIIOT TOPBI, IIEMEHTUPYIOT KJIACTUYECKHE 3€pHA U TNIMHUCTO-AJIEBPUTOBBIN 3aM10THUTENb,
00JIeKaIOT TOHYAHWIIEH TIUIGHKOW KiacThudeckue 3epHa. OHU  y4acTBYIOT B  CIIOKEHUU
PacCMOTPEHHBIX BBIIIE MUKPOKOHKPELUH, B KOTOPBIX pa3AesAIoNIMe MX KOJbIA COCTOAT U3
aentoxjoputoB. HakoHel, réTUT U TUAPOTETUT paccesiHbl B BUAE TOHYANIIEH PYIHOW MBUIH BO
MHOTHX Pa3HOCTSX MOPOJ M 00pa3yroTcs IMyTeM 3aMEIICHHs TITMHUCTHIX MUHEPAJIOB U THUIICA B
[EMEHTE Ka3aHIIEBCKOTI0 KOHTJIoMepaTa U KapOOHATOB B pAKOBUHAX MOPCKUX MOJIITIOCKOB.

I'pynna cyaspunos

IIupuT - €AMHCTBEHHBIN MPEACTABUTEIb ATOW TPYNIbl AyTUTE€HHBIX MUHEpaioB. OH
BCTPEYAETCS B BHJIC MEJIKHX PACCESHHBIX WM CIPYNIIMPOBAHHBIX OJM3 PACTUTEIBHBIX OCTATKOB
3epeH U JIMH3 B QJIEBPUTOBBIX WM TJIMHUCTBIX MOPOAAX CAHYYTrOBCKOM mMmoacBuUTHL. W3penka
OUPUT OOHAPYKUBACTCS B LIEMEHTE TaJICYHBIX U IPAaBUHHBIX MIECKOB U KOHTJIOMEPATOB U3 HU30B
Ka3aHLEBCKOM CBUTHI.

@opma 3epeH mNupUTa OOBIYHO HEMpaBHIbHAs OKpyIJas, HEpPEeIKo OH o0pasyer
MukpoarperaThl. HMHorma ymaerca HaOmogaTh KyOMYecKHe KPHUCTAJUIMKK mupura. B
OTpPa)KEHHOM CBeTe B HUIM(aX MUPUT TOJBKO U3peaKa OOHApYKMBACT METAJUTMYECKUM Oleck u
XapaKTEepHYIO JIATYHHO-KEITYI0 OKPACKy, TaK Kak MOKPBIBAETCS TOHKOM IJIEHKON THIPOOKHUCIIOB
xKeesa.



AYTHTEHHOCTh TIMPUTA JOKAa3bIBACTCS HAIMYHEM MHUKPOArperaTHeIX ero ¢opMm B
[IEMEHTE, 000TalllEeHHOM PACTUTEIbHBIMU OCTATKAMHU.

I'pynna pacTBopuMBIX coJieid

I'unc BcTpeuaeTcss B TJIMHHUCTBIX, [E€CYAHO-AJIEBPUTOBBIX TOPOJAX CAHUYTOBCKOM
MOJICBUTHI U B KOHIJIOMEpaTax Ka3aHILIEBCKOW CBUTHI. B mepBrix oH BbinoaHsAeT ToHKue (ot 0,03
10 0,07 MM) TpeuruHsbl, ATMHA KOTOPBIX HE MPEBBIIIAET HECKOJIBKUX CAHTUMETPOB. B mecuaHo-
AJICBPUTOBBIX IMOPOJIaX BOJHUCTHIC MPOXKUIKUA TUIICA PACTIONATAIOTCS MEXAY KIACTHUYECKUMU
3epHaMu, Kak Obl oOnekas wux. JKWIKM TOHKOBOJOKHHCTOTO THIICA B KOHIJIOMepaTax
Ka3aHIIEBCKOM CBUTBHI TMPOPE3alOT HE TOJBKO TJWHUCTYIO MacCcy ILIEeMEHTa, HO U
JKEJIBAKOOOpa3HbIE MHUKPOKOHKPEIMH JENTOXJIOPUTOB. MecTtamMu HaOMIOJaeTcs COBMECTHOE
00pa3oBaHMe TUTICA U JIENTOXJIOPUTOB.

Bonokna rurnca pacnonaratotcsi 60JbIIel YacThi0 ONEPEK TPEIIUH WM MO HEKOTOPHIM
VIJIOM K HHUM. B HEKOTOpBIX pa3HOCTSIX TME€CYAHBIX TMOPOJ MEJKHE, OecropsI0uHO
pacmojoKeHHble TaOMUYKH M TMPU3MOYKH THUIICA COBMECTHO C TJIMHHUCTHIM BEIIECTBOM,
BBITIOJIHSIFOIIIUM HEOOJIBIIIME TOPHI MEXAY COMPHUKACAIOMIMMUCS KIACTUUECKUMHU 3€pHaAMH,
HEMEHTHPYIOT uxX. Pasmepsl npusmouek He npeBbimaroT 0,1 mm. LIBeT Genblil nnu B pesynbrare
OKpaIlMBaHUs PUMECSAMH - KOpuuHeBaThlid. [lokasarenn npenomnenus: 2V = +56% N, = 1,531;
N, = 1,521.

Ecnu ayTUTeHHOCTDh THUIICA HE BBI3BIBAET COMHEHHMSI, a 00pa30BaHUE B CTAJIUIO JUArcHe3a
Ka)KeTCsl BEChbMa BEPOSATHBIM (THUIIC OoJiee MO3HHM, yeM KapOoHaThl), TO YCIOBUS, B KOTOPBIX OH
oOpasoBaiics, maneko He sAcHbl. Kakas-To ero d9acTh, B OCHOBHOM B KOHTJIOMEpaTax
Ka3aHIIeBCKOM CBUTHI, Morja oOpa3zoBaThcsi mpu okucieHuun muputa. .M. Teomoposuu
YKa3bIBa€T, UTO B pe3yJIbTaTe OKUCIEHHUS MUPUTA B U3BECTHCOACPKAIIUX IMOPOJAX BO3ZHUKACT
accolyanus THIIca ¢ THIPOOKUCIaMHU xkenesa [Teodoposuy, 1958, ctp. 174]. Ho To, uTo Takoi
MpoLIECC UMEET MECTO B TJMHHUCTHIX M IECUAHO-AJIEBPUTOBBIX MOpOJaxX, MOKa €Ille J0Ka3aTh
HEJIb3SI.

HccnenoBanne MOPCKHX MOCIIENAICOreHOBBIX MOPO U3 HU30BhEB p. EHMces mo3Boamio
J0Ka3aTh AyTUTCHHOE MPOUCXOXACHHUE MEIOr0 psifa MHHEPAIOB, MPEICTABISIIONIMX IIECTh
rpymm: 1) kpemHezema (oman); 2) kapOOHATOB (KajJbIUT, TOJIOMHT, CHICPHUT, aparoHur); 3)
OCaJIOYHBIX CHIIMKATOB (TIayKOHUT, JENTOXJOPUTHI, B TOM YHCIE MIAMO3UT, THAPOCIIOJBI,
MOHTMOPWJIJIOHHUTHI, TYPMaJINH); 4) OKUCIIOB ¥ TUIPOOKKUCIIOB (MAarHeTUT, TETUT, TUIPOTETHUT); 5)
Cynb(pUI0B (MUPHUT); 0) PACTBOPUMBIX COJIEH (THIIC).

B Hamy 3aiauy BXOAMIIO ONMUCaHUE ayTUT€HHBIX MUHEPAJIOB, MOJHOTA KOTOPOTO 3aBUCUT
OT KOJTMYECTBA MATEPUAIIOB, XapaKTEPU3YIOMINX KaXKABIA U3 HUX. ABTOPHI HE COMHEBAIOTCS, YTO
JanbHelIee U3yuYeHne MOPCKUX IOCIENalIeOreHOBBIX MOPOJ MPHUBEAET K BBISBICHHUIO HOBBIX
AyTUTEHHBIX MHHEpAIOB, K Oolee TIyOOKOMY HX IO3HAHWI0O U K BBIBOJAAM OO0 YCJIOBHSX
0CaJIK000pa30BaHUs, CMEHE PEKUMOB MOPCKOTO OacceiiHa, yCJIOBHSIX JuareHe3a W K OoJee
IMPOKUM HUHTEpIIpeTanusM. B CBsI3U CO CKa3aHHBIM YK€ TENeph MOXKHO CHENATh HECKOIBKO
3aMEeYaHHi 0 CBOCOOpa3HH MOPOJI U O TOH Cpejie, B KOTOPO OHU (hOPMHUPOBAIIUCH.

N3yuyeHne B3aMMOOTHOIIECHUS MUHEPAJIOB MPUBOAUT K BBIBOAY 00 ONpEIeIeHHON
CTaAUWHOCTH B UX oOpa3oBaHuu. OTAenbHbIE MUHEpaNbl 00pa3oBalUCh BO  BpeMs
CeIMMEHTOTeHe3a, APYTHe - B CTAAUIO TuareHes3a. MsmeHenne Gu3anKo-XUMHYECKOW 00CTaHOBKH
Ha MPOTSKEHUH CUHIe€He3a MPUBOAUIIO K 00pa30BaHUIO ayTUT€HHBIX MUHEPAJIOB, YCTOMYMBBIX B
JAHHOM cpefie, KOTOpOe HEPEeIKO MPOUCXOIMIIO MTyTEM 3aMEUICHUsI OAHUX MUHEPAJIOB APYTUMH.
N3menenns  QUBMKO-XMMHYECKOM  OOCTAaHOBKM  NpOTEeKaM JMOO B BHAE  YaCThIX
MHUKpPOKOJIeOaHn# (Hanmpumep, Mpu 00pa30BaHUU TIAyKOHHTA - OT CJI1a00 BOCCTAHOBUTEILHON K
OKHCITUTEIHFHOM OOCTaHOBKE MpU TPeoOIaJaHuM TOCJEeAHEH), 00 B BHJE HaIlpaBICHHBIX



IPOIIECCOB, B PE3YJIbTaTe KOTOPHIX O00pa30BaJHCh PsAbl MHHEPAJIOB (HAIPUMEpP, B YCIOBHUSIX
MOHIDKEHUS! OKHCIUTENbHO-BOCCTAHOBUTENIFHOTO MOTEHIIMana oOpa3zoBajcs psA: MUPUT —
CUAEPUT — JIENTOXJIOPUTHI — TUAPOOKHCIIBI KEIE3a).

Bonpmoe maneoreorpadguueckoe 3HaUYEHHE WMEET HCIOJIb30BAaHHE MHHEPATIOB-
uHAuKaTopoB pH, KoTOopble TMO3BOJISIOT HAMETUTh B MOPCKOM TONIIE CIEAYIOIINe
reoxumMmuueckue panuu mo npouirto OKUCIUTEIHLHO-BOCCTAHOBUTEIBHOTO TIOTEHIHANA:

1) c1abo BOCCTAaHOBUTENBHYIO, K KOTOPOH OTHOCSATCS HEKOTOPHIC aJ€BPUTHI U TJIMHBI U3
HIDKHEH U cpellHel yacTel CaHYyrOBCKOW MOJICBUTHI, COIEPIKAIIUE PACCESHHBIN MUPHUT, CUIACPUT
U JIETITOXJIOPUTHI (3aKUCHBIE?);

2) HEWUTpallbHYI0, XapaKTEepPHU3YIOIIyIOCS TMPUCYTCTBHEM JIENTOXJIOPUTOB (3aKHUCHO-
OKHUCHBIX?), CUJIEPUTA, B MEHBIIEM KOJIMUYECTBE - KAJIbLIUTA U TJIAYKOHUTA U U3BECTHYIO BO BCEX
4acTsIX pa3pe3a CaHUYrOBCKOW MOJCBUTHI W B 0Oa3zanbHBIX (?) KOHIJOMepaTax Kas3aHIIEBCKOU
CBUTHI,

3) cnabo OKHCIMTEIbHYIO, KOTOPOH CBOWCTBEHHO TPUCYTCTBHE PACCESHHOTO
[JIayKOHUTA, B HE3HAYUTEIbHOM KOJIMYECTBE JENTOXJIOPUTOB (OKUCHBIX?), FETUTA, TUAPOTETHUTA,
a MHOT/Ia U CUJepUTa. AJICBPUTHI, IECYAHUCTHIE AIEBPUTHI U AJIEBPUTOBBIC TTUHBI ATOU (hauuu
BCTPEUAIOTCS BO BCEX YACTAX pa3pe3a CaHUYTOBCKOU MOJICBUTHI;

4) OKHCIUTENbHYIO - TIIMHUCTBIC, AJEBPUTOBBIE M TECYAHUCTHIE MOPOJABI KOTOPOI,
CoJlepKalllie THAPOOKMUCIBI JKele3a, BCTpEYaroTCsi W B CAHYYTOBCKOM IMOJACBUTE, U B
Ka3aHIIeBCKOI CBHTE.

Kommnekcel  ayTUreHHBIX MUHEPAOB CAaHYYTOBCKUX OTJIOKEHUH, BKIIIOYAIOLIUE
THUAPOOKUCTBI KeNe3a, CHIEPHUT, TIAyKOHUT, THUAPOCIIONbI W JIPYTUE MUHEPAIbl, SBISIOTCS
TUMUYHBIMU JIJI  STUKOHTUHEHTAJBHBIX (MAaTEpUKOBBIX) Moped. HuYTOXKHOE KOIMYeCTBO
XEMOTeHHOTO KalblIUTa W MAaJIOUYMCICHHOCTh TJIAyKOHUTOBBIX 3€peH, TaK K€ Kak u
HOBOOOpA30BaHUsl TUAPOCIIOJ, CBUIECTEILCTBYIOT O CPAaBHHUTEIbHO HM3KHUX TEMIEpaTypax B
OPUIOHHBIX YacTAX Oacceifna. dopmupoBaHME TIAYKOHWUTA, COTJIACHO CYIIECTBYIOIIUM
NpEACTABICHUSIM, KpPOME TOTO, YKa3blBA€T Ha CYIIECTBOBAHHME JOCTATOYHO WMHTEHCHBHBIX
TE€YEHUI B MEPHUOJ] 0CAAKOOOPa30BaHUS.

B 3akiroueHuwe aBTOPHI CUMTAIOT HEOOXOAMMBIM TOJYEPKHYTh, YTO B IMPOIECCE
peoOpa3oBaHrs MOPCKHE OTJIOXKEHHSI HEe TOJBKO MPETEpIeNu YIJIOTHEHUE, HO U MOABEPIIIUCH
nemeHTanuu. [IpuMepsl oOpa3oBaHus 1IeMeHTa ObLTM MpUBEEHBI BhimIe. [lo mpeacTaBieHusIM
H.M. CrpaxoBa [/953], B HEKOTOPBIX [JETAISIX OCMAPUBAEMBIX JPYTMMH aBTOPAMH,
nepepacnpeesieHie BelecTBa ¢ 00pa3oBaHHMEM KOHKPELUH M IeMEHTalued NpoTeKaeT B
TPETbeM JTafe JuareHe3a, KOTOPBIM C MOJHBIM IMPAaBOM MOXKET ObITh MPUYHCIEH K CTaJuu
nopogooOpa3oBanus. [loaTomy, ecnum He Bce, TO XOTS Obl LIEMEHTHPOBAaHHBIC PA3HOCTU
MOCIIENATIEOT€HOBBIX MOPCKUX OTJIOXKEHHM JOJIKHBI HA3bIBATHCS MOPOJAMHU.
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