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BBEAEHHE

B aupextunax XX coespa KIICC 1o miectoMy NATH/ACTHEMYV [L1aHY yKa-
3biBa€TCSH Ha HeoGXOAMMOCTh BCEMEPHO pAaclIHPSiTh B BOCTOUHBIX paiioHax
CTPaHbl TOMCKH HOBBIX MECTOpPOKACHHH HeTH H rasa.

B cBs3H ¢ 3THM GoJblloe BHAYeHHe NpHoOperaer aagabHelllee HCCAEAO-
paHue 3anagHo-CHOHPCKOW HH3MEHHOCTH, 3TOH BayKHOH B OTHOLIEHIN NOHC-
KOB Hed)TH M 1'a3a, HO 10 CYUIECTBY MaJj0 H3VueHHOH 06/acTH.

3anaano-CuOupckas HH3MEHHOCTL ABJISCTCH BejHualilled paBHHHON MH-
pa naowaapio B 3400 Thic. ku®. OaHako oOWMPHBIE TPOCTPaHCcTBa ee 3a60-
JOYEHBI, NOKPBITHI JECOM H MOUTH He OOMKHTEHL

Hau6osee 3k0HOMHYECKH OCBOEHBI [IHLUIbL I0XKHBIE CTENHbIE PailOHbl, 4 TaK-
e TePPUTOPHH, pacnoJioKeHHble 6.1113 KPVIHBIX BOAHBIX aptepuit (Enuceil,
O6b, Uptei, ToGou).

B reosornueckom orHoileHuu 3anajgHo-CHOHpCKas HU3MEHHOCTb Npen-
cTassseT co60H TPOMaJHYIO TIJIHTY, WMEIOUIVIO YeTKOe ABYXDBAPVCHOE CTpoe-
Hue (GyHAaMeHT U [OKPOB).

(DyHAAMEHT CJIOXKEH B OCHOBHOM CHJABHO HCJOUHPOBAHHBIMH H Uacro
MeTaMoOp(hH30BaAHHBIMH  MMAJNE030HCKUMHE H HACTUUHO JOKeMOPHICKHMH OTJ0-
KEHUSMH, TIPOPBAHHBIMH DAa3HOOOPA3HBIMH [0 COCTABY W3BEPXKEHHEIMH
nopopaMu. B ¢yHaaMeHTe NMAHTH OTMEYAIOTCA BIAAHHBI THIA MEJKTOPHBIX,
MpeacTanjgeHHble CPeIHenaaeo30HCKHMHA, BepXHenaneo3oiiCKUMH 11 TpHACo-
BBIMH OTJ/OKEHHSIMH.

Meramophuam U 1HCIOUHMPOBAHHOCTH [OPOJ, BLIMOJHAOLIHNX 3TH Bha-
JIMHBI, 3aMeTHO Oogiee 0caab.1eHbl, ueM \' NopoJ, Cjaraluiix I1aBHVIO YacTb
(hpvHIaMeHTa.

[TokpoB cJj0MkeH Me30KaHHO30HCKHMH OTIOKEHHAMH, [PeICTaBjACHHDI-
MH Pa3JIMuUHBIMH IVIHHAMH, TeCYAHHKAaMHu, IIeCKaMH, aJjieBPOJMTaMH, ajesn-
PHTAMY M pexse Tperncaamii, ONOKamMu, IHATOMHTAMH ¥ JIPYIHMH TIOpOJaMH.
MouHocTh Me30KaiiHO30iCKOro TIOKpOBa 3HAuYHTEbHA W B OTI€JbLHBIX
V4aCTKax HHU3MEHHOCTH jJocturaet 3,5 wu (OMcKas ClHek/in3a) i 1awme Go-
aec 4 ka (Tadmbipckasn cHHEKau3a).

[To mauupiM dayupl ¥ (GJOpbl B pa3pese MOKPOBA MJHTLL C A0CTOBEP-
HOCTBIO YCTAHOBJEHBI OT/IT0MEHUS: HHUIKHEH 11 cpeaHeli 0pbLl, KejaJoBes, OK-
chopaa, KEHMMEPH/ZKa, BOJIKCKOro sipyca, BajaH:KHHA, anabla, TypoHa, CaH-
TOHA, MaacTpHXTA, NajeoreHa, MHoleHa W miauoueHa. Hemano B paspese n
HEeMbIX TO/IL. ¥CJIOBHO OHil OTHOCHATCSl K TOTEPHB-ANTY, CEHOMAaHY, KOHLAKY,
KaMIaHy M HAaTCKOMY spycy.

ME3OK&HHO30H(KHE OTJIOKEHHSI PasJaHYHbIX |}dleOHOB HH3MCHHOCTH H3Y-
yeHBl HEeOAHHAKOBO. MeHee Bcero H3BeCTHA crpaTHrpadusi 3THX OTJI0KeHH!
SISt 1OTO-BOCTOUHBIX PAIOHOB  HU3MEHHOCTH, TJie  OHH IpeACTaBJeHbl
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IPEUMYIECTBEHHO KOHTHHEHTaJbHBIMH OcajkaMH. Me3okalHO30HCKHE OT-
JoxeHuss 3ananHo-CHOHPCKOI IUVIMTHL COBEPIIEHHO He MeTaMOp(H30BaHLI
M 3a4€raloT BeCbMa I0/I0r0, MOYTH TFOPH3OHTAJbHO. YT0/ HAKJ0Ha CJ0€B
u3MepsieTcst OOBIYHO MHHYTAMH H HECKONbKHMH JecATKaMH MHHYT. Ha 06-
weM ¢oHe MoJIOro 3aJeraiomiHX CJI0eB BLIIEJSIOTCS JOKaJbHbHE CTPYKTYp-
Hble MOAHATHA MJAaTGHOPMEHHOTO THIIA, Ha KPHLIBAX KOTOPHIX HAKJ/OH CJ0eB
MecTaMil JOXOAHT g0 2-—3° a B eAHHHYHBIX cayuasx po 10—12°. B3

Puc. 1. OGzopsan kapra 3anaiuo-CHOHPCKOH HH3MEHHOCTH:

I -- rpana 3anagno-CuOupckoli HHU3MEHHOCTH; ! — ONOpPHHe CKBAMHHEY,
8 — pa’pejovHEe CKBAXIIHE

OKpauH HH3MEHHOCTH B Me30KaHHO30HCKHX OTJOMKEHHAX H3pelKa BCTIpeya-
101cs 1 Gojiee KPYThie CKJA4AKH ¢ KDbIbAMH, HMEIOIIMMH HakKAOH [0
40—60°.

Ilo cBoeMy CTpOeHHIO Me30KaHHO30HCKHII MOKDPOB pachajaercs Ha pal
kpynHeix ¢TpykTyp I n II mopsinka. PacuneneHue Me30KaWHO30HCKOro MOK-
posa nputumaercsa no H. H. Pocroruery (1955).

Brinessiercst no pasmepam OMCKasi CHHEKJIH3a CEBEPO-BOCTOYHOIO Mpo-
CTHpaHHs -— IJIaBHasi CTPYKTVpa 10:HOIT uactn 3ananHo-CHOHPCKOH HH3MEH-
HocTH. Ha 1oro-socToke ona mepexoaut B KaMeHCKy aHTEKJAH3y, Ha B8ama-
ae — B Baraiicko-Hmnimckyw. K 3anagy or nociejHeil HaMeuaercs Pe3Ko
acuMMeTpuuHas [IpHypaJjibcKasi CHHEK/H3a C BeCbMa MOJOTHM H GOJBIIHM
3ananHbiM U GoJiee KPYTO HAaK/JIOHEHHBIM BOCTOUHBLIM Ooprom. KameHckan
aHTeKAH3a Ha lore cMensercs KyayHIHHCKON cuHeKnu3oi. Bce 3TH cTpyk-
Typs! 1 MOpsIAKa OCT0MKHEHBl CTYNeHSMH, BaJaMH M BNAIHHAMH (CTPYKTY LI
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[I uopsimka) M JOBOJNLHO MHOTOYHCJACHHBIMH JIOKaJbHBIMH TOAHSATHAMH
naatgopmeroro thna (ctpyktype III mopsaka). B MeHee H3YuUeHHBIX
UEHTPaAbHLIX H CeBEPHLIX HACTsAX HH3MEHHOCTH TaKike HaMeuaercst HECKOJb-
ko BanoB {Anekcaupposckiii, bepesoBckuii, CapThiHBEHHCKHIT H Ap.) W Bha-
anH (Yerb-Upthinckast, Yers-Baxckas, Yers-TeiMexkaa u ap.).

B 1950—1955 rr. Haja M3yueHHEM Te0/IOTHUeCKOI'0 CTPOEHHSI H TNepchex-
4B HedTerasoHOCHOCTH OrPOMHOI TeppuTopun 3ananno-CiHOHPCKOH HU3MEH-
HocTH paGoTaan COTPYAHHKH KOMILIeKcHOH Bocrounoii nedrerasopoii sKce-
anunu Mueruryra nedrta AH CCCP, Cubupckoro puanana AH, BCETEH,
BHUIPH u ppyrux opraHu3auuil.

[TpoBeneHHbIE MCCJACLOBAHHS MOKa3a/lil, YTO Haubojiee nepcrnekTHBHbIMA
NG APOMBIIEHHOI He(TCra30HOCHOCTH ABMAIOTCS OTJIOXKEHHS Me3030iiCKOro
RO3pacTa.

Caunucroie OoCd0ouUlble TOPO/ALL HrpatoT BaXKHYIO POJIL B Pd3pese Me3o-
305 3anagno-CuOupckoil HusMenHocTit, OfHAKo paHee OHH CHCTEMATHUECKH
He M3yuaJiHCh, TAK KaK OCHOBHOe BHHMaHHe OblI0O VE/EHO IliecyaHO-ajeBpli-
TOBBLIM NOpoAaM. B To e BpeMs H3VUeHHE IVIHH SIBJSETCH HEOThEeMJeMOii i
BecbMa BaXKHOH UacThbIO HCCAeAOBaHHA 0CajouHBIX oOpasoBaHuit, IlosTomy
3 1955 r. aBropoM ObiJIO HAUaTO MCC/EIOBAHHE TJIHHHCTBIX TOPOJ MeEjI0BO¥
cricreMbi Janaano-CuOMpCKOH HU3MEHHOCTH mo obpasuam KepHa H3 bBepe-
30BCKOH, XaHThi-MaHcuiickoil 1 OMCKOH ONOPHBIX cKBaxKHH. Takxe HCNOMAb-
30BaJICs KEPHOBBIIT MaTepHas HeKOTOPHIX pas3BeaouHbix ckBaxuH (Bepesoro
9-P, 20-P, 28-P u Bukyaoso 2-P). Cxema pasmelleHns NYHKTOB HCCaENO-
BAHHS MEJOBHIX TJIHH JaHa Ha pHC. 1.

H3yyenwe riauH NPOBOJAH/IOCH B TeCHOM COUETAHHM 1l KaK Obl Ha (oHe
obutero merporpatuueckoro H3ayueHHsi BCeX APYTHX MOPOJ paspesa, rias-
HBIM 06pa3oM aJeBPHUTOBBEIX, KOTOpPLIE BMeCTe C TJAHHAMH SIBJAAIOTCH JOMH-
HEPVIOIHMH TIOPOJAaMH pa3pesa.

[lesibio McC/aIeNOBaHHA ABJASJIACH JAeTajqbHas MHHepaJoro-nerporpacduue-
CKas XapaKTePHCTHKA TJIMHHCTBHIX M aJeBPHTOBBHIX MOPOA [l BHICHEHHS
(aunaabHeX ocoGeHHOCTeH M YCAOBHH O0Opa3oBaHHs MEJOBBLIX TODPOX 3a-
naano-CHOUpCKOll HH3MEHHOCTH.

[Ipu 3ToM GoJblioe BHHMAaHHE Y/€AA710Ch MHHEPaJibHBIM HOBOOOPa3oBa-
HUSIM B IJIMHHCTBIX T10POAAX, ONpelefloniuM I0CaeN0BaTENbHOCTh TeX HS-
MeHeHuft, KOTO )ble NPOM3OIIIH KaK B (ICajke, TaK #H B NMOpone, 06pasosas-
nieiics |3 3TOTO 0OCajKa.

B 3ajnauy aBTOpa BXOAMJIO TaKXKE HCCJICAOBAHHUC BIHSAHHE KaTHOHOB
5JeKTPONUTOB HA MHHEPAJOTHYECKHH COCTaB KOIOIHOMN (paKWiH, OCazk-
naemoli uMn (Ha obpasiiax n3 Bepe3oBcroii ONMOPHOH CKBaXKHHBI), W BBIAC-
HEHHe BO3MOJKHOCTH NMpPHMEHeHHst METOAMIH, NPHHATOH B JabopaTopuH, IS
Hecae0Balist TJHH MOHTMOPHJIIOHHTOBOI'O cocraBa (Ha o0pasuax uHMCTBIX
MOHTMODPHUJOHHT)B). B Bbimoanenun pafor no TeMe NpHHHMajga \HacTic
ctapmuit nadopanr E. ®. Pexaunr.



I. METOOHUKA HCCJIELOBAHHUSA

MeroaiKa MHHEpAJOrHYeCKoro Hayuenus 110000 Nopoasl onpenensercs
0COOEHHOCTSIMIL €€ COCTaBa M CTPOCHHS.

OCHOBHBIMH 0COOGEHHOCTAMH OOJIBUIHHCTBA IVIHHHCTBIX TOPOJ ABJASIOTCH:
HX NOJMMHHEEPAJbHOCTh (BKJlo4asi GHMHHEpaJbHbIe PA3HOCTH) H TOHKAs AHC-
IIGPCHOCTH COCTABJSIONNX MOPOAY MHHEDAJNOB, KOTOPHIE MOTVT OBITh KaK MpH-
HECEHHBIMH, TAK H aYVTHTe€HHBIMH.

DBes aeranbHOro H3VUEHHS MHHEPAJOTIYeCKOro H rpaHyJ/JoMeTpHYeCcKoro
COCTAaBA HEBO3MOXKHO LIOJVYHTL IOJHOTO NpeacTan/enns o6 ocobeHHOCTAX
IVIITH KAaK TOPHBIX 1OPOJ, a& TAKMKE PeIllTh TakHe BaXKHble BOIPOCH HepTs-
HOIl Te0J0rHH, KaK FeHe3uc He@TH, nageoreorpaduueckHe HOCTPOEHHS s
310X (OPMUPOBAHHS HE(PTEHOCHBIX TO/IIL, IETPOCTPaTHIPaduIecKas KoppeJs-
s OTJIoXKeHui1 6e3 ¢ayHbl HJAH ¢ (ayvHOIl MJ0XO0fl COXPAHHOCTH W JIpYrie.

TMoauMuHepPaIbHOCTL 11 TOHKAsi AHCIEPCHOCTb IVIMH BBISHIBAIOT HEOOXO[H-
MOCTb HX KOMILIEKCHOTO HecseaoBaHus. OgHaKko CTeneHb AeTajbHOCTH H3Y-
UeHHs, PaBHO KaK U HeoOXOAUMbIH KOMILJIEKC NPUMEHAEMBIX METO/0B 3aBUCHT
OT 3aj]ad H uedeil HCQIeI0BaKHs, 8 TaKyKe OT YeTKOTO NMOHHMAaHHA BO3MOKK-
HOoCTell Kax/J0ro MeToja.

B nacrosigee BpeMs HauGoJblIE(l 113BECTHOCTBIO MO0JIb3YIOTCA CJEAYIO-
1{He MEeTOJbI MCCJEeJOBAHHS MKHEpPa/JorHyeckoro CoCTaBa IJIHHHCTBIX 1OPOA:
nerporpadpHuecKuil, rpaHyJOMETPHYSCKHH, XHMHUCCKHH, TepMHUECKHH, MHHE-
pajiorHueckiii (MMMEpPCHOHHBII), 3J€KTPOHHOMHKPOCKOIIHYECKHH, CTPYKTYp-
EbIil  (PEHTreHOBCKHiIl 1 3JeKTpoHorpaduueckud) H  cnekTpogoToMerpii-
yeckuii. B 3aBHCHMOCTII OT CKJIOHHOCTeH, d IJ1aBHOE OT CLICUHAIbHOCTH HCCe-
A0BaTe s, OAHH 13 3TIX METOAOB (3a HCKJIOYenHewm netporpaduyeckoro I
I'DaHY/IOMETPHUECKOTO AHa/H30B, KOTOPble BCETAa JAONOIHAIT BblGpaHHbIi
KOMIIIeKC HCC/Ie0BaHUIl) NPHHHMAETCs 8a IVIaBHBIA, a OCTajbHble HCNOJb-
3VIOTCH KaK BCIIOMOTaTe/bHble NPH TOYHOH AHATHOCTHKE MHHEpaJioB.

B naweii nabopaTtopiii B KauecTBe [VIABHOTO NMPHMEHSETCHd HMMEpPCHOH:
HBII METO MCCJe[0BaHHS TVIHHHCTHIX NOpoj, paspaborauusii I1. T1. Apay-
CHHBIM. DTa METOAMKA I03BOJISIeT BHIAEIATH H3 [VIHH, ABJAIOLIHXCHA, B §0/b-
HIHHCTBE CBOeM, 06pa30BaHHsAMI [NOJTHMHHEpDaAbHBIMH, 0oJee HWJIH MeHec
MOHOMHHEpaILHLIE (PaKIHH,

Onauako npumenenue stoii Meromuxh (Asaycun, 1953, KayGosa, 1957)
BCTPETHJIO BO3PaXKEHHSI CO CTOPOHB! psiga Mccieonateseit (ITerpos, 1954
W Ip.), YKa3blBalOIIHX, B YAaCTHOCTH, Ha TO, YTO MOHTMODHJIJIOHHT KaK Hau-
fosiee YVBCTBHTEJALHBEIH MHHEpPa/d Pe3KO M3MEeHseT cBoiicTBa NpH (pakuuo-
HUPOBAHHH €r0 B THMKEJbIX KuakocTssx. Ham 370 yTBEpKAeHHe He INoKa-
3a]0Ch OECCHOPHBIM M Mbl PELINJH MPOBECTH METOAHUECKYI0 paboTy 1o
BLICHEHHIO MOBEJEHHS TNPH THAPABJIMYECKOM W TPABHTAIIMOHHOM aHaJH3aX
MUHEPAJOB TPYONbl MOHTMOPHJIIOHHTA. JIns onbita Oblin B3siThl  06pasibl
OTJIAHJIMHCKOro OEHTOHHTA M asepbaiimkanckoro ruasalu, cocTosiuiHe o
OCHOBHOM 1{3 MOHTMOPH/IJIOHHTA.
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Padora nposoauaace caeayiomum obpasom. Mcxoaneii oOpaser naydad-
csl ¢ NOMOLIbI0 MHHEpaJoTHUecKoro (onpejesexie noxasarteseil npejaomJe-
HHSL W JBYNpeoMJIeHHA), TepPMHMUECKOTr0o, PEHTreHOBCKOTO, 3JIEKTPOHOTpa-
d1yecKOro 1 3JeKTPOHHOMHKDPOCKONHYECKOTO MeTomaoB, Kpome Toro, onpe-
aeasiace KapGoHATHOCTH Hopofbl no Kaapky.

ITocne atoro ABa Kycouka HCC/eAYEMOH NOPOALI NMOCTYMaJjH HAa aHAJUS.

O6pasup nomeuiaiu B BOCLMUJIHTPOBEIe GaHKH, 3ajJUBa/M B OHHOM CaY-
vae 3%-Hoit cossiHON KHCJIOTOH, a B APYrOoM — QHCTHIJIMPOBAHHOH BOMOH
If BLIAEPIKHBAIH CYTKH. 3aTeM KHCJIOTY M BOAY AKKYpPATHO CJHBAJH TIpH
MOMOILH PEe3UHOBOrO 1uJiaHra, a o0pas3ubl OTMBIBAJAH OT KapOGOHAaToOB ¥
3JEKTPOJIHTOB [0 TOJY4YeHHus OTpHLaTe/bHOH peakuun Ha Cl-.

OcBoGosaeHHbIe TAKHM 006Pa30M OT 3/JIEKTPOJIHTOB HCC1elyeMble 00pasiibl
pasaeJss THAPABJIMUECKHM crocofoM Ha JBe (QpakuiH: ajeBpHTOBYIO
(>0,01 asm) u neauTOBYIO+KOJIOUHYIO. 3aTeM Ha UeHTPHdYTre ¢ NOMOLILIO
clleunajJbHOH BOPOHKH I VJIABJMBAHHA KOJJIOHAOB (DPaKLHIO NETHTOBYIO +
-+ KOMMOHJHYI0 pasfenssn Ha JBe (pakuuu: neautoByro (or 0,01 po
0,0002 mm) 1t koanouanyio (<<0,0002 ma). IlenutoByo (Gpakuuio, BLAE/ACH-
HYI0O H3 06olix 06pas3loB, MOABEPIJIH I'PAaBHTALHOHHOMY aHaJN3Yy ¢ BhIJe.e-
Huen dpakunii ya. B, >247; 247180 u <1,80.

dpaxnuotnpoBaHne B XKUJAKOCTH TyJe NIPOBOAHJIOCH OBAKABl A8 KaxK-
10TO YAEJbHOIO Beca.

IToayuennne npH HeHTPHPYTHPOBAHUH (DpakUMH, TLUIATEABHO OTMBITHIE O
Anakocety Ty.ve, ObLIM HCCTNOBAaHBI C MOMOILLI0O TEX JKe METOAOR, 4TO
H MCXOAHBIH oOpaszern !,

PesysibTaTthl METOAHYECKOH padoThl M3/1araloTcsi HHiKe,

Kak y»ke ormeyasoch, METOAHUYECKOMY HCCJELO0BAHHIO JOABEPICs OFJIdH-
aunckuii 6entonnt (Typkmenckass CCP), cioxeHHBIT B OCHOBHOM  MOHTMO-
PHTOHHTOM.

[Toa MHKPOCKOTIOM OrJIaHJMHCKUIT OEHTOHMT MpejcTaniseT coboli arperar
MHKPOUEIIVOK, HMEIIMX B 11pPOXoAsllleM cBete caabo XKearosaThlii oT1-
TEHOK.

Np=1524%+0,005, N,=1503+0,005, aynpesnomaenne 0,021,

00° 200°
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Puc. 2. Kpusas narpepaHHa HcxXogsHoro obpasua
OrJIaHAMHCKOTO OEHTOHHTA

Ha KpHBoii HarpesaHusi orsaHjAHHCKoro OeHToHuTa (puc. 2) nepsasn
IHJ0TepMHYECKasi peakilisi npu Temmneparype 150°, cBsizaHnas ¢ Bbiaene-
lMeM MeXNaKeTHOH BOjbl, OueHb HHTeHCHBHa. BTopas sHI0TepMHUYecKas

! qna Toro  utobul ¥3HaTh HACKOJbKO ]“Ii,[lpBB.‘-'lHlIE’CKlif{ aHaJHu3 H3MEHACT CBOHCTBA
MOETMOPHIJIOHHTA, (]Jpaxmm 3TH HaxoOHMHCE B BOJe B TeyeHHe TOAa. 3a sTO0 BpeMa
TPHABL NMPOH3BO/JHAOCE H3MEpeHHe noxasareJei npejoMAeHIA MOHTOMOPHJJOHHTA: HYEpe3
MecHll, Yepe3 1041018 H yepe3 roi. Toabko nocae 3toro BBRICYUIEHHBIE TTPH KOMHATHOH TeM-
nepatvpe CI)]T\BKIIHH HCCAeOBAMHChE NMEpevyHCIeHHBIMH  BREIUIE MEeTOJaMH.



Pue. 3. DaekTpoHHOMHKpOCKONHYecKas dortorpadus ucxoanoro ofpasua orias-
JuHcKoro GenTtomura (X12000)

octaHoBKa 1pu 720° cesizaHHas C BblJeJeHHEM KOHCTHTYUHOHHOUH (ruapo-
KCHJIbHOH) BOJbI, MEHEe HHTEHCHBHA, ueM nepBasi. MeHblias MHTEHCHBHOCTL
BTOPOH 3IHIOTEPMHYECKOIl peaKLHH, N0 CPAaBHEHHIO C MepBOH, XapaKTepHa
JJIsT BCeX MOHTMOPHJIOHHTOBBIX TJHH, TpeTHil sHjaoTepmMuueckuil sddext
npu temnepatrype 870° uMmeer HeGOJbIIYIO HHTEHCHBHOCTH U OOBACHAETCA
paspylieHHeM peleTKH MHHepasja ¥ aMophusalueil BelecTBa.

INpuBenenHas B tabua. | peHTreHorpamMma HcXoAHoro obpasiia orJas-
JUHCKOro OGeHTOHHTa ! OTBEYAeT 3TAJIOHHBIM PEHTTeHOrpaMMaM MOHTMO-
pujnonnra (4 12,8 A)

AneKTpoHOrpaHUeCKHMH HCCJeI0BAHHAMH 2 YCTAHOBJEHbl  CJeAylollHe
napaMeTpbl 3JE€MEHTAapHOH siYeHKM MOHTMODHJ/IJIOHHTA M3 OrJaHJIHHCKOro
6enronnTa: a=>5,17 A, b=8,95 A, ¢=10,0 A, p=100,3°. IIpu snekrpoHorpa-
(hHUECKOM HCCJIE0OBAHHH MCXOAHOTOo o0pa3lna OTMeueHbl Takxe crnabble
koabia Kpucrobanuta Ha [ u Il smiuncax sieKTpoHOrpaMMbl.

Ha saekTpoHHOMHKpOCKonHYecKoil dotorpaduu BHAHO, 4TO (Qpakums
orsianauHckoro Genronura <<0,001 amat COCTOHT H3 KPYNHBIX MOJYyIpO3pay-
HBIX TJIACTHHOK H30MerpHuHOH (OpMbl C Pa3MBITBIMH Kpasimu H Oecrops-
JOUYHOI paclJbBYaTOH Macchl Upe3BblualHO MaJbIX YElIYeK MOHTMOPHJLIO-
HHUTA4, a TAKIKe HEeNpo3pauHbIX arperatoB KpucrobaauTa yrioBatoil ¢opMH
W pasjHYHBIX pasMepoB (puc. 3).

['paHyJIOMETPHYECKHH COCTaB OIJIAHJHHCKOIO OEHTOHHTA CJeAYIOLIHH:
anesputoBas dpakuus (>0,01 mm) —0,44%, neanrosas ¢paxuus (0,01—
0,0002 smm) —27,02%, xoanouauas pakuus — 65,52%, norepu — 7,02%.
AseBpHTOBasi (pakuusi npejacTaBjeHa KBapleM, MOJEBbIMH IIaTaMH, lieo-
JIATaMH, BYJKAaHHYECKUM CTeK/JoM, OOGJOMKaMH pPaKOBHHOK DaIHOJISpHII.
3e/IeHOBATO-KOPHUHEBBIM GHOTHTOM. AKIlecCOpHBIE MHHEpAJbl MpPeACTaBJjeHk
e/IHHHUHLIMH 3€pHAMH IHPKOHA M PYAHBIX MHHEpAJOB.

! PentrenoBcKHe Hccaeaopanust oGpasuos suinoasenst 10. M. Koponesnin (BHHUIHH).
2 Jnextponorpaduyeckue uceaenopanks BuimosHessl B. A, Amyposum (BHHUTHH).



Ta6anuuma 1
PenTreHorpammel GEHTOHHTA W THJIA0H

Bertonnr, | PEUONLAMI | wenmpnyripo- | Tamsow, | PRt SSPION | Gyragout

" Ges obpatorrn HCI ;aﬁo-:lnoln Hel STanoH obpaborkn HCI c Pﬁ a Kol
f d/n 1 d/n 1 d/n 1 d/n I ) din 1 din

|' [
i B o | o _ N N | B R e ] e
o poGme| 168 | ws o §oes P Y | HRB 4 =~ ] =
O, 12,8 | — — D 8w 25 | tow 12,8 | — — | 9w 12,3
N R e N P B Rl _ —
i |k — = TR 7 1945 | 7 9,11 4 )9.-[3
we % e | s s - — | 4 (7,92 5 7,93 3 17,89
17,69 | — - s o | o | me g e - s [ o
: (6,24 | — - = -~ | 3 NSy} B 6,83 1 |6,8
i 2p. | 4,97 3p. 14,93 | 4p. |5,44 | 4 5,12 4p. ! 5,12
9 4,00 9 4,50 9 4,20 9 4,48 9 4,48 10 | 4,48
6 14,30 | 2 4,29 6 14,28 | 4 {4,231 3 4,22 4 |48
10w. | 4,06 | 10 4,06 | 10w, (4,06 | — | — | — e M
. =] o = — | 8 13,9 | 8 3,95 7 13,9
< Foese f s s e — | 4. 93421 5 3,39 ( |3,38
8p. |3,09 | 3p. | 3,04 | 4p. {3,478 | 8uw. 3,15 | 4 3,17 2 |3,15
— 4§ =1 3. ]| 34 s — | 4 |2,968] 6 2,970 | 6 | 2,963
Tr. 12,814 4 2,855 | 4p. 2,823 | 3 |2,776{ 5 2,797 | 2 | 2,784
e ) s f AT s — | 2 q2,711] 3 2,720 | 3 | 2,689
7 12,568| 8 2570 | T {2,566 | 8p. [2,565| 8p. | 2,558 | 8 | 2,527
8 |2,456| 8 2,414 | 8 {2,474| 3 |2,431] 4 2,430 | 4 | 2,403
3 12,352] 3 2366 | & 12850 v | e | o - S
3p. |2,221) 4 2,230 3 lzom| — 0V — 1 80| 2259 | — | =
op. 12,094 3p. | 2,092 | 3 |2,101 i

3 2,006 | 4p. |2,017 | Sp. |2,065] 3 2,066 | 2p. | 2,147

7r. 1,990
4 {1,928| — - - — | 6p. 1,985 — — —_ 1 =
2 {1,864 3p. | 1,85 | 2 |1,89| — | — | — — s
6p. |1,685] 7 1,690 | 6 |1,683| 6 {1,693] 6 1,693 | 2p. | 1,684
6p. [1,614| 4p. | 1,606 | 7 {1,603 | 4r. |1,621] — s o | e
ap. 11,527 4p. | 1,535 | 3 |52 | — | — | — - —
g 11,489] 9 1,490 | 9 1,489 | 9 [1,498] 9 1,492 | 6n. | 1,496
3 [1,425{ 3p. | 1,423 | 3p. {4,425 | — | — | — - SER (e
T N . - = M QR T s IR
op. {1,284 — | 1,284 | 5 |1,284| 7p. |1,288| 6p. | 1,284 | 6 | 1,286
i, (1,244 — | 1,242 | 4 1,240 | 4p. [1,242] 4 1,243 | 4p. | 1,240
ap. [1,235] 6p. — o= sz f o o} o= — - | -
7r. {1,445 4p. — - i Bk ol S - - | -

BosbwinuerBo 3eper kpapiia umeer pasmep or 0,02—0,03 go 0,04 mm.
Hemuorue sepua umeror pasmepst ot 0,08—0,1 no 0,66 mm. [oseBrie mnatel
ouenb kpynusle (or 0,4—0,66 mo | mm) u coeepinenno cexue. Pasmep
sepeH 6uortura or 0,14 no 0,4 mam.

ITpu ¢pakuHOHHPOBAHWH B XKHMAKOCTH TyJae BHISICHHIOCH, YTO OCHOBHAA
Macca MHHEpAJIOB NEeJUTOBOH (pakiuM OrJaHAMHCKOro GeHTOHHTa MomaJa
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B JABe rpaBHTalMOHHbIe (pakuuum: ya. B. 247—1,80 (47,41%) u <1,80
(49,54%). Ha pomwo ¢dpakuuu yun. B. >247 npumocs Juuws 3,25%. 1o
rnaBHbIM ofpasoM Oeiinennur. EfuBuuHBIe 3epHA ero ToNa/jH TaKXKe BO
¢pakumo ya. B. 2,47—1,80. OcHOBHEIMM MHHepaJiaMH Qpakuuu ya. B. 2,47—
1,80 apasiorcst mout™Mopuasonut (N =1526, Np,=1502 u A=0,024) u
KpHcTOOAJuT B BHAE OTAeAbHHEIX cdepoantor pasmepom ot 0,000 mm u
KpynHee M uX arperatoB. Bo ¢pakuun <1,80, noMuMO MOHTMOPH/LIOHHTA
(Ng =1,522, Np =1,601 u A=0,021) u chepoauroB kKpucrobainta, BCTpe-
yeHO HeGOoJsbIIOe KOJIMYECTBO OPraHMYECKOro BeulecTBa H KHCJIOTO, CYAS M0
VACALHOMY BECY M HH3KOMY [I0KA3aTesio MpeJoMJEHHS, BYJKaHHUECKOrG
crekna. M3aMepeHuss nokaszaresieil NnpejioMJieHHsl B TPaBUTALMOHHBIX (pak-
uHAx ya. B. 2,47—1,80 u <1,80 uepe3 Mecsl, uyepe3 nojaroga ¥ yepes rol
He 110KasaJil CylIeCTBEHHBIX H3MEeHeHMH A5 obpasua, o6paboTaHHoOro coJs-
Hoii KucaoToii. OTknoneHusa coctapasaaun 0,004—0,005, uto BHOJHE JEXKHT B
npepenax owWHOKH H3MepeHHss NMpH paboTe €O CTONbL TOHKHMI (PpaKUHAMH.

Ians ob6pasua, He o6paborantoro HCI, uepes mecsin Ha61101a10Ch 3Ha
yuTeJbHOe NOHMIKEeHHe mokasarenell npesoMaenus (Ng=1,515, Np =1,494)
npu HeuaMmennoMm apynpenomienun A=0,021. TTocnenyionme 3aMepnt yepes
1TOJIF0Jla W TOJA He TNoKa3ald H3MEHEHHH ONITHYECKHX KOHCTAHT MOHTMOPHJI-
JIOHHTA, BBIXOJSLIMX 3a TNIPeJesbl OIUHOKH H3MepeHHii.

Ha puc. 4 u 5 npuseneHsl KpHBble HarpeBaHHsi rPaBHUTALHOHHBIX (pak-
umii yu. 8. 2,47—1,80 1 <1,80. Ha Hux OoTYeTJIHBO BHIHBI TPH XapakTepHbie
15 MOHTMOPHJIJIOHHTOBBIX TJIHH 3SHIOTEPMHUECKHe OCTaHOBKH npu 140--
143, 725—730 u 915—930°.

HecMoTpss Ha To, uTOo TeMneparypa nepBoil 3HA0TEPMHYECKOI OCTAHOB-
KH HECKOJIbKO TOHHMYKEeHa, IO CpPaBHEHHIO ¢ WCXOHHLIM 00pa3loM, a TeMmne-
parypa ABYX APYTHX OCTAHOBOK HECKOJLKO Bhillle, YeM Ha KPHBOil Harpe-
BaHMS HMcXoaHoro o0pa3sua, OHM TE€M He MeHee He BBIXOJAT 3a Ipeesh
OTKJIOHeHHIT, H3BECTHBIX Aasg 3Toro tina rawH (FuH36ypr 1 PyKasninenkosa,
1951, Bukvaosa u ap., 1957).

Puc. 4. Kpupast narpepanus ppaximi Puc. 5. Kpusasn narpesamus Qpakuun
(vA. B. 2,47—1,80) ornanauHckoro (va. B. <1,80) oraaHJIHHCKOTO
GeHTOHNTA GeHTOHNHTA

Ha pentrenorpamme ¢pakuuu via. B. 2,47— 1,80, BelgeneHHoii U3 odpasua
orJaHinHcKoro GentoHuTa, He ob6pabGorannoro HCI, GazanbHble oTpameHus
or miockoeru (001) ymesmuupaiorcs mo 14,8 A, uto cBs3aHO ¢ NOBHILIEHHEM
cTeneHw rujaparauuu MuHepasa. Ha penrrenorpamme ¢paxuuu yi. B. 2,47-—
1,80, BhimesenHoit u3 o6paboraHHOro cojiiHoli KHcjaoTol ofpasua, 6asaqb-
lible oTpaxKeHus or maockoctH (001) cHoBa ymeHsiraiores jgo 12,6 A, kax
11 v Hexoanoro o06pasla, OMHAKO OTHOCHTEJbHAsi WHTEHCHBHOCTH MX
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Puc. 6. dnekrponnomukpeckonnueckasn gororpadua dpakunn (yva. s. 2,47—1,80)
ornananuckoro Geutownta (X 12000)

HECKOJIbKO CHHIKEHA, 1[’1_'0 CBSA3dHO, T[O-BHIHMOMY, C 3aMeHOH HEKOTOPOTO
KoJiHuecTBa o6MeHHBIX KaTHOHOB HA H+- u OH™ -nousL.

diieKTpoHorpaduueckoe uayvyenune dpakuuu yia. 8. 2,47—1,80, Boigenen-
Hoii u3 HeobpaGorannoro HCI oGpasua, mokasano, uto 3ta ¢pakius He-
CKOJIbKO OTJIHYaeTcsi oT HexoaHoro obpasua. I1pexje Bcero, KoJsblla KPHCTO-
Oasnta Ha 1 u 11 snmuncax saekTpoHorpaMmbl GoJiee YETKHE, UTO BMOJHE
©CTeCTBEHHO, TaK KaK cojlepxkKaHue KpHcToOaJjHTa BO dpakuuu yu. B. 2,47—
1,80 sHaunTesbHO BhIlIe, YeM B nopoe. Ped.iekcsl GoJiee Pa3MbIThl, HEKOTO-
pble H3 HHX CJMBAIOTCA JPYr ¢ APYyroM, nu¢y3Hbii (OH NOBHILIEH.

Tem He MeHee napaMeTphl 3seMeHTapHoil pemwerkn (a=5,17 A; b=8,95 A;
c¢=10,0 A; p=100,3°) y nccaenyemoit ppakuuy H HCXOAHOTO 06pasna HiaeH-
THYHBI,

O6pa6otka ob6pasua HCl npuBoauT K peskomy cHuKeHHIO AH(PYy3HOro
()OoHa M BBIAIBJIEHHIO UYETKHX pedJeKcoB Ha 3JeKTpPOHOrpamMme Qpaxiui
va. B. 2,47—1,80. Eme pesue Bbijesiiorcss Kosbla kKpucroGaaura. Ilapa- -
MeTpel 3ieMeHTapHoi sueiiku (a=5,17 A; b=8,95 A; ¢=10,0 A u p=100,3°)
TaKKe TOXIECTBEHHBI MapaMeTpaM MCXOAHOro oGpasia.

DNEeKTPOHHOMHKpPOCKONKHueckue ¢ororpadun ¢pakuun ya. B. 2,47—1,80
(puc. 6, 7) MOYTH IOJHOCTHIO AHAJIOTHYHBI PHC. 3. DTO TaKHe e KPYMHbIC,
T0 Gosee, TO MeHee NMPO3payHEE MJIACTHHKH MOHTMOPHJIJIOHHTa H30METpHu-
HOH (pOPMBI C Pa3MbITHIMH HJIH HESICHO CTYMEHYaTHIMH KpasiMH H Henpo-
3payHble arperatbl KpHcTo6asnTa, KOTOPOTO 3jech GoJsibliie, UeM B HCXOJ-
HOM oOpasiie.

Ha puc. 8 nanel 371€KTPOHHOMHKPOCKONHYeCKHe (oTorpaduu ¢pakuun
vi. B. <1,80. Ha HuX OTYeT/IHBO BHIHBI KPYITHbIE HEMPaBHJbHOH H30METpHU-
HOH (pOPMBI NJIACTHHKH MOHTMOPHJIJIOHHTA, aHAJOTHYHbIE ONHCAHHBLIM BhILIE,
a TaKXe HEKOTOpOe KOJMUECTBO KPYMHBIX MaJio MpO3pauHbIX uelyek, Ko-
TOphle HMEIOT OCTPhie BHICTYNBI, YKA3HBAIOIIME HAa SaKpPYUHBAHHE TOHKHX
KpaeB yemyexk. DTH dellyiKu npeanosoxutensHo otHocar (Davis, Rochow
u ap., 1951) K o6soMKaM BYJKAHHUECKOTO CTEKJd, YACTHUYHO HJIH MOJHOCTBIO
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Puc. 7. QuekTpoHHOMHKPOCKONHueckas dotorpadus dppakuuu (ya. 8. 2,47—1.80)
ornananHckoro GenToHnTa (X 12000)

Puc. 8 DaeKTPOHHOMHKPOCKOMHUeCcKas (oTorpapus cg&';ucuun (yn. B. <1,80)
orfaHAMHCKoro GeHToHuTa (X 12 )



3AMEIIEHHBIM MOHTMOPHJIJIOHHTOM. Hekorophie Henpo3pauHbie TJaCTHHKH
¢ OCTPLIMH PEXYVIUHMH KpasiMd MOryT OBITh pacliH(poBaHbl, M0 HallleMy
MHEHHIO, KaK OpraHHyecKHe OCTaTKH.

B xauecTse ApYroi rIMHHCTOH NMOPOJIbl, C/I0XKEHHONH B OCHOBHOM MOHTMO-
PUIJOHHTOM, METOAHYECKOMY H3yueHHI0 moaseprcsi obpasen ruaséu (Asep-
datinkanckaas CCP).

[Ton MHKpockonom ruisabu HabJogaeTcss B uyellyHuaThIX arperartax xe.-
toBaTto-6yporo ToHa (Ng=1,527, N,=1,503, A=0,024).

Kpueasi HarpeBaHHsi MCXOJHOro o6pasina THAsA0H ABJSETCH THIHUYHOM
AJS MOHTMOPHJIIOHHTOBBIX IVIHH H IIOUTH He OTJIHYAeTCA OT ONHCAHHOH BHIIE
KPHBOH HarpeBaHusi OrVIAHJHHCKOTO GeHTOHHTA. XapaKTepHele 3HA03(DGdex-
Thl HabawaaTes npu Temneparypax 150, 670 u 855° (puc. 9).

£0°  855°

Puc. 9. Kpusaa unarpesauusi ncxofHoro odpasua ruisdu

PenrreHorpaMma mncxoaHoro ofpasua ruasbu mnpuseneHa B Taba. 1.
OHa TakXe OTBeYaeT 3TAJOHHbIM pPEHTFeHOrpaMMaM MOHTMODPHJIJIOHHTA
W CXONHA C PEHTreHOrpaMMoil orjaHauHckoro GeHtonnta (¥»=128, A).

Ha anekTpoHorpaMMe icxongsoro obpasua THAsOH HaOJOfaercs OTHO-
CHTEABLHO YeTKas AH(dpakiHoHHAs KapTHHA C TOHKUMH JIMHHSIMH M 3JJIMDN-
caMH, HO pa3JHYHLIMH peduekcaMH, KOTOphie TPYAHO pPaCCYHTHIBAKOTCSH.
Hudpy3nsiit GoH yAOBJIETBOPHTENbHLIH, [TapaMerpbl 3JeMEHTapHOH AYeHKH
MOHTMOPHJJIOHHTA caeayiomue: a=5,17 A, 6=895 A, ¢=10,0 A, p=100,3".

[To nanubiM snexkTponHoN MukpockonuH (puc. 10), ¢pakuus <<0,001 s
COCTOMT H3 MEJKHX YAJHHEHHBIX YelllyeK MOHTMODHJIJIOHHTA C pAaclJblBYa-
THIMH oOuepTaHuaMH. ra GdopMa sBJAsETCH Pe3yIbTaTOM GaMelleHHs
MOHTMOPHJ/IJIOHHTOM ME@JIbYalHIIHX YAJWHEHHBIX OOGJIOMKOB BYJIKaHHYECKOTO
crexkaa. O6G/IOMKH MEnJoBOTO MaTepHaJia, He 3aMelleHHble MOHTMOPHJIJIOHHK-
TOM, Ha 3JEKTPOHHLIX (hororpadusax mpejicTaBieHbl HENpPO3PayHbIMH YIJ0-
BATBIMH 4YaCTHIlAaMH C PE3KHMH KOHTYPAaMH H OCTPBIMH BBICTYNaMH.

B o6pa3sue ruas6yu no rpaHyJoOMETPHYECKOMY COCTABY BBIJJEHH CJENY-
oine ppakuuu: anespuronas (47,86%), neautosas (29,15%) u xKoanoHA-
naa (9,86%). Kap6onatHocts nopoast no Kaapky — 1%. ITorepu — 13%.

AneBpuTtoBast (pakius npeicTaBieHa MoHTMopuanaonutom  (80%).
KBAapLEM, MOJIEBHIMH IINATaMM, BYJKAHHYECKHM CTEKJIOM, OHOTHTOM, oOna-
JIOM H MIOYTH H30TPOTTHBIMH THIIPOC/TIOUCTEIMH 06pa30BaHHAMH C HH3KHM 110-
KasaTesJeM NpeNoMJIeHHS,

ConepiKaHHe MHHEPAJOB TSXKENOH (PPaKiMH HHYTOXKHO. JTO €AUHHYHBIC
3epHa XJOPHTOB, NMHPHTA, NHPOKCEHA, POroBoil 0OMaHKH.

Ilpu pasmeneHud no yaesjbHbIM BecaM OCHOBHAas Macca MHHEpaJoB me-
AuTOBOH (pakuuu ruasbu (89%) oxkaszanach cocpefoTOYEHHON BO (PaKIHH
via. B. 2,47—1.80. dpaxuus vjia. B. >2,47, npeicTaBieHHass B OCHOBHOM
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Puc. 10. 3SaextponnoMukpockonuyeckas ¢otorpadus HcxoaHoro o6pasua
risisibu (> 12 000)

AHPHTOM H KBapueMm, coctasJjsier okoyo 1%. ®pakums ya. B. <1,80 co-
crapasier 10% Bceit nesqmrtoBoii (Ppakumu. ITO TaaBHBIM 06pa3zOM BYJKa-
HHUECKOe CTEeK/I0 M He3HAaUMTeJbHOe KOJIHYEeCTBO MOHTMOPHJIJIOHHUTA.

Cpakuust ya. B. 2,47 — 1,80 coctour Ha 85% u3 MOHTMOPHJJIOHHTA.
Ocraabnbie 15% mnpuxoasitcs Ha noseBble LIMAThl, BYJKaHAYECKOE CTEKJI0
H KBapl.

MounTMopHraonnT Bo ¢pakuuax ya. B. 2,47—1,80 u <1,80, BoineneHHbIx
KaK M3 o6pa6oTaHHOTO, TaKk H Heo6paGOTAaHHOTO COJISTHOH KHCJIOTOH 00pas-
OB, 1O ONTHYECKHM KOHCTAHTAM HE OTJIHUAeTCH CKOJbKO-HHOYAb 3HAYM-
TeJbHO OT MOHTMOPHJIJIOHMT4 B MCXOMHOM o6pasue. Pasjuuus nexar ©
npeaesax omMHOKH H3MepeHHs H cocTaBasior ==0,005.

MeHnbilasi UyBCTBHTENBLHOCTL THJAAOH K H3MEHEHHIO ONTHYECKHX KOHCTAHT,
N0 CPaBHEHHIO C OMJIAHJWHCKUM GEHTOHUTOM, OOBSICHSIETCS MEHbUIeH Cro-
co6GHOCTBIO €ro K KaTHOHHOMY OGMeHy.

KpuBasi narpepanusi ¢pakuuu yua. 8. 2,47—1,80 (puc. 11) nourn tounn
MOBTOPSIET KPUBYIO HarpeBaHusi ucxonHoro obpasua. MHreHcHBHOCTL 3HIO-
3(hdeKToB HCCKOJNBKO CHHIKeHa, uTO OOYCJOBJAMBAeTCss HajuuueM GOJbIIOTO
KoJnuecTBa mnpuMmecedl. XapakTepHble MOHTMOPHJIJIOHHTOBBLIE 3HIOTEPMHYE-
CKHEe OCTaHOBKM HabuiopaloTcs npu temmepatypax 180, 670 u 850°.

Ha puc. 12 npuseaena xpuBasi HarpeBanus ¢paxkuun ya. B. <1,80.
3nech cneundHyecKHe ISHAOTEPMUYECKHE OCTAHOBKH  MOHTMOPHJIJIOHHTA
BECbMA CHJILHO MOJaBJIeHbl TPHUCYTCTBYIOLIMM B GOJIBIIOM KOJHYECTBE BYJ-
KaHHYECKHM CTEKJIOM.

Ha peutrenorpamme ¢pakuun yia. B. 2,47-—1,80 u3 obpasua, He obpa-
6oranHoro HCI, 6azanbHbie otpamenus (001) yBeamumBalorcs mo 14,8 A
B CBSI3H C YBeJHUEHHEM CTeleHH THapatauuu cbpasua.

Hast dpakuun yn. B. 2,47—1,80 u3 o6paboTaHHOTO COJAHOH XHCJIOTOl
o6pa3sua Ga3anbHble OTPaXKEHUs yMeHblIaoTes Ao 12,4 A, KAk u Ha peHt-
reHorpamMme OrJIAHTHHCKOTO GeHTOHHTA. :

Hsyuenune ¢paxkuun ya. B. 2,47—1,80 wu3 ob6pasua, ne ob6paboraHHOIO
HCI, merogom 3gekTpoHorpaduu nokasaJo, uto AH(paKUHOHHAs KapTHHA
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ee HEeCKOJIbKO pa3MbiTa H3-3a NMPHCYTCTBHA MeXaHHUYeCKHX Tipumeceii. Ped-
J€KChl, CJIHBasiCb, 00pa3yior eaumublit sanunc. JdudgysHblii Goi nosbilieH.
Tem ne meHee, napameTpni 3;eMeHTapHOi sueilku (a=>5,17 A, b=8,95 A.
¢ =100 A, B = 100,3°) roBOpAT O HAJHYHH HEH3MEHEHHONO MOHTMOPHJLIOHHTA.
Ha saexkrponorpamme ¢pakuun ya. B. 2,47—1,80, o6paGorannoit HCI,
Habawonaercs Gosee ueTKas AUGdpaKUHOHHAS KapTHHA. JIMHHH W 3jaanncel
TOHKHe H ueTkue, NH(pQy3HbIH (GoH pe3ko ymeHbuieH. [TapaMerpsl 3nemeH-
TApHOH SYeHKH MOHTMOPM/IJIOHMTAa &HAJOrHYHLI HPHBEAEHHBIM BhLIlLeE,

Puc. 11. KpuBas uarpesauusi Gppaxunn Puc. 12, Kpusas narpesanusi ¢paxiuu
(va. B. 2,47—1,80) ruas6u (ya. B. <1,80) ruasGu

[lo naunbimM 3eKTponHHONH MHKpocKonuu (puc. 13), dpakuust ya. 8. 2,47—
1,80 COCTOHT H3 MeJKHX YAJIHHEHHBIX YelIYeK MOHTMOPHJIOHHTA ¢ pacnJbiB-
Y4aTBIMH KpasMH W HEeNpo3payHHIX VIJOBATHIX YaCTHI[ BYJIKAHHUECKOTO
cTeKJa.

Ha pue. 14 npusesena 3/eKTPOHHOMHMKPOCKOMHUECKAS (potorpadus
(bpakuun ya. B. <1,80. Ona mnpeacraB/ieHa KPyNHBIMH HEMpPO3PauHBIMH
YaCTHUAMH BYJIKAHHYECKOrO CTeKaa H HeGOJBIIMM KOJHYECTBOM TOHKHX
VAJHHEHHBIX YCLIYeK MOHTMOPHJIJIOHHTA.

Ha ocHoBanuyu BbimosiHeHHONH MeTOAMuecKoit paGOThi MOMKHO CH€1aTh
C/IeIYIOLIHe BBIBOMISI.

l. I'mapasanyecknii anann3 o6pasioB, npeaBapuUTeqbHO 06GpPaGOTAHHBIN
COJIHOR KHCJIOTOI, He M3MCHSICT ONTHYECKHX KOHCTAHT MHHEPaJoB TPYNNEI
MOHTMOPHJIJIOHHTA, Jake €CJiM OHH HAXOJAMJIHChL B BOJE B TEYeHHe roja.

2. Q®pakuHOHMPOBAHHE MHHEPAJOB TPYNNbl MOHTMODWJIJIOHHTA B XKHI-
koctd Tyane, npoBoAMMOe ABaXKABI Jisi KaXKAOTO YVAEJbLHOTO Beca, TakKe He
BJIMACT HM Ha ONTHYECKHE KOHCTAHTbl, HH Ha TlapaMeTpPhbl 3JE€MEHTapHOjI
AYeHKH MOHTMOPUJIJIOHKTA,

3. I'mapaBauyeckuit avaaus oGpazuoB THAAGH H OrIAHJMHCKOrO GEHTO-
HHTA, He 00pabOTaHHBIX COJITHOH KHCJIOTOH, NMPHUBOAUT K HEKOTOPOMY CHH-
JKEHHIO TOKasaTe/Jied INpPeJOMJEHHS MOHTMOPMJJIOHMTA NPH HEM3MEHEHHOM
AsynpenoMsieHdH n obuiem o6auke Muuepajga. OcTaloTcs TaKkKe HEH3IMEH-
HBIMH TapaMeTphl 3JIeMEHTapHOH siUelKH MOHTMOPHJIJIOHHTA.

4. MpexsapurensHas 06paboTka 00pasuoOB MOHTMOPH/JIOHHTOBBIX TJIHH
COJISIHOM KHC/JIOTOW He TOJNBbKO He paspyliaeT PeuieTKH MOHTMOPHJIOHHTA,
HO M oOjeryaer MX HCC/AENOBaHHS JAPYTHMH METOAaMH, OCBOOOMKIAAs OT
NOCTOPOHHHX MPHMECeH.

CornacHo npuHaATOil B 1aGOPAaTOPHH METOAHKE, KOIOMAHAA (paKuMs
TAHH, BbIAENEHHAS C IOMOIIbIO CHCIMATLHON BOPOHKH AJA YJaBAMBAHHS
KOJJIOHJIOB, OCa)K[AaeTcsa H3 pacTBopa 3JEKTPOJHTOM (ajioMo-aMMHAuHble
KBACIKl, COJIIHAS KHCJIOTA), BBICYIIHBAETCA H B JajbHENUIEM HCCJenyeTcs
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Puc. 13. dnekrpoHHOMHKpOCKONHYecKas (otorpadusa ¢pakunu (ya. B. 2,47 —
1,80) ruasabu (12 000)

3JIeKTPOHHOMHKPOCKOITHYECKHM, TEePMHUYECKHM, PpEeHTFeHOBCKHM H JPYTHMH
METOJaMH.

Jas ocaxJeHHs KOJNJOHAHOH (paKUHH Mbl NpPEANOYHTAEM aJioMO-aM-
MHAYHHE (HJH aJIOMO-KaJjiHeBbie) KBaclbl, KOTOPble OYeHb XOPOIUO OTMHI-
BAIOTCSl OT KOJUIOWAHOH (paKuuu ropsiveil MHCTHIJIHPOBAHHOH BOJIOH U He
CO3MAIOT MOCJAENYIONIHX 3aTPYAHEeHHH TpH HCCJAeLOBaHHH 3TOH (pakinu
1OJ 3JIEKTPOHHBIM MHKPOCKONIOM H APYTHMH METOJaMH.

IIpn oca)kieHHH KOJJIOMAHBIX YaCTHIL 3JEKTPOJHTAMH Hac HHTEpecoBaJ
BOMPOC — BJHMSAIOT JH H KaK BJHAIOT KATHOHH 3JIEKTPOJIMTOB Ha MHHepa-
JIOTHUECKHII coCTaB (ppakuuM, ocaxaaeMoii HMH, 32 TO BpeMs, B TeueHHe
KOTOPOTO MPOBOAMTCS OINBIT?

BrisicHeHHio 3TOro Bompoca G6biia MOCBsIleHa MeToaudyeckas pabora,
npoeejeHHass Ha obpasuax rJaHHHCTHIX nopod H3 DBepe3sosckoii onopHoii
ckB. 1-P.

Konnounnas dpakuus, BbIe/eHHass Ha LEHTpHdYre ONHCAHHBLIM BHILIE
NVTeM M3 JBYX NMapaJjiesibHO HCOJIeTOBAHHBIX KYCOYKOB OJHOrO M TOTO Ke
ofpasia, ocaxjajnace B OAHOM ciyuae coJsiHoit kucaoroit (HCl), a B apy-
rom — aJjioMo-KaauesbiMu KBacuamu [KAI(SOy4)2- 12 H,0l

Korna koaryasilisi KOJIIOHIHBIX YACTHI IOJHOCTBIO 3aKOHUYHJACh, YTO
nocturasoch nobasaenvem ot 20 mo 50 cm3® 3%-Hoit consHON KHCAOTH HIH
JenHHOPMAJIbHOTO pacTBopa KBACIHOB, CTOJ0 BOABl Haj OCAJAKOM OCTOPOKHO
CJMBAJICSi C TIOMOLIbI0 TOHKOrO pe3HHOBOro uutadra (d=5 mm). 3arem
OCaloK TILATEJbHO OTMHIBAJICSI OT 3JEKTPOJHTa ropsuell NHCTHIIHPOBAH-
Hoi Bojoi. OTMBIBaHMe NMPOH3BOAMJIOCH CJEAYIOIIHM 00pa3oM: OCTABILHIHCS
B GaHKe 0CaJOK 3aJHBaJICS H3 IPOMBIBAJKH TOpsiueil XHCTH/IJIHPOBAHHOI
BOIOH H, NMOCJe TONOo KaK B3SMYUYEHHBIE YACTHIBI OCelaJi Ha JHO, CTOJ6 BOMIBI
CHOBA CJIMBAJICS C TIOMOLIBIO ILJIAHra. JTOT TIPOLECC MOBTOPSJICS CTOJBKO
pas, CKOJMIbKO OBLIO HEOOXOAUMO [JIsi [IOJHOTO yAaJeHHs] 3JeKTPOJIHTA.

OG6bIYHO Ha KOAryJsiMio 3JEKTPOJHTOM KOJUIOMAHOH (pakuHu W Ha mo-
clenyiollee OTMBIBAHHE SJIEKTPOJHTA 3aTpauHWBajock He O6osmee OIHOM
He e .
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Puc. 14. dnektponnoMukpockonnueckas cotorpadua dpakunn (ya. B, <1,80)
ruaabu (<12 000)

OTMBIBaHHE OCajKa IPOM3BOJANJIOCL J0 T€X 0P, NOKAa NPOMBIBHBIE BOJBI
He OBIIM TNOJHOCTHbIO JHIIeHB B mnepBoM cJaydae Cl--wona (peaxkumust ¢
AgNOs), a Bo BTopoM SO4*~-nona (peakuus c BaCly).

DTaJOHOM sl CPABHEHMS CIYKH/IA KOJoHaHas (pakius, nojgydyeHHas
METOJIOM OTCTaHBaHHA.

Ha puc. 15 npusenensl pe3ysbTaThl 3J€KTPOHHOMHKDPOCKOMHYECKOrO HC-
C/IeOBAHHS KOJJIONIHON (hpakuuy H3yyeHHOro obpasna, noJjyyeHHOH MeTo-
J10M OTcTauBaHHus. AHajJH3 3THX pe3yJbTaTOB MOKa3biBaeT, uto GpaKkuus
COCTOMT M3 THAPOC/IOAB M KAaoJWHMTA. DTOT BHIBOJ XOPOLIO corjacyercd ¢
peayJabTaTaMM MMMEPCHOHHOIO aHajgH3a 3Toro obpasna, a TakikKe ¢ KPHBDI-
MM HarpeBaHus, NOJYYEHHBIMH sl NGPoAsl B 1eaoM (puc. 16).

Ha puc. 17 nmoxasaHbel pe3ysbTaThl 3JEKTPOHHOMHKPOCKOIMHYECKOro He-
CJIeJIOBAHHA KOJLIOWAHOII (pakuuu, BbIIeJNEHHOH Ha LeHTpudyre H ocaxk-

JIEHHOM 3JIEKTPOJMTAMH. DTH Pe3yJibTaThl COBEPLIEHHO AHAJIOTHUHBI TEM, UTO
npuBefeHbl Ha pua. 15.

W ienTHYHOCTL Pe3y/ALTATOB IMOATBEPIK/AaeTcsi M KPHBBIMH HarpeBaHHA
THX dpakuuit (puc. 18, 19).

B pesyabraTe cpaBHeHHMs JAaHHBIX, NpHBeJEHHBIX Ha puc. 15, 16, 17, 18
1 19, CTAaHOBHTCA OUEBHMJIHBIM, UTO HA MHHEPAaJIOTHUECKHIl cOCTaB KOJIJIOHAHOM
(bpaxkuu¥u TJHH, MPEACTABJCHHOH B OCHOBHOM THAPOCIIONOH M KaOAHHHTOM,
KaTHOHBI 3JIEKTPOJINTOB, BLI3BIBAIOIIME KOaryJsillMI0o, He OKa3bBalOT HHKa-
KOTO BJIMSIHHA B TeUeHHEe BPEMEHH, KOTopoe HeoOGXOAHMO AJs onbiTa (OKOJO
OHOH HeaeJH).

BeiBoa 3TOT He ObLT AJ5 HAC HEOXKHIAHHBIM, TaK KaK OCHOBHBbIE MOPOJI0-
o6pasylolle MHHEPaJIbl HHAKHEMEJOBLIX IVIHH #3 BepesoBckolt CKBaMHHBI —
FHAPOCAIONA M KAOJHHHT — BeCbMa MaJsl0 YyBCTBHTEJNbHBl K Pa3JHYHBLIM 00-
MeHHBIM KaTHoHaM., OfHAaKO MBI He MOIJM CUMTaTh Hauy paboTy 3aKOHUEH-
HOH, a BLIBOJABI OKOHUATEJbHBIMH 0 TeX IIOp, MOKa aHaJOTHYHBIM O6pasoMm
He OBLT M3YyueH MOHTMOPHJIJIOHMT, Upe3BblYaiiHas 4YBCTBHTEJNLHOCTb KOTO-
poro K pas/MuHbIM OGMEHHBIM KaTHOHAM 0O0lIeH3BeCTHaA.

2 T. T. KayGosa R 17



Puc. 15. D/1eKTpOHHOMHKpOCKONHYecKasi doTorpadus KoJJoMaHOH (paKiui,
nojyueHHoil MeronoM otcrauBaHuf. bepesoso, cks, 1-P, ray6una 1245—
1251 m (<12 000)

[IpoBeneHHbIil ONLIT ¢ MOHTMOPHJIJIOHHTOM J@J BO3MOMKHOCTH YO€IHTHCS
B TOM, YTO BLIBOJ, CAEJAaHHBIH M8 KOJJOHIHOH (pakuuu, cocrosuieii M3
THAPOC/IOALI M KAOJHHHTA, MOMKET ObITh IMOJHOCTBIO paclnpocTpaHeH H Ha
KOJIJIOHJIHYI0 () paKlHIio, NpeacTaB/eHHYI0 MoHTMopuJsioHHTOM (Kay6osa,

‘Puc. 16. KpuBasi narpeBanus nopo,ib
bepeaoso, cke. 1-P, ray6una 1245—
1251 M

‘HcesenoBanue aneBpuTOBLIX (pakuMil TVIMH NPOBOAMJIOCH MO OOIIEH3-
BECTHOH MeTOAHKe HMMepCHOHHOro auaqusa (BeneneeBa, 1933, 1937). [daa
3TOT0 HCMOJbL30BAJHCH JKHAKOCTH PAa3/JHUHBIX IOKasaTteseil TNpejoMJeHHs,
npeacrapiasiouine coboit cMeck KepocuHa (n=1,4500) u anbda-mMoHOGPOM-
Hadranuna (n=1,658) B oflpeaesieHHBIX COOTHOLIEHHAX.
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Puc. 17. dnektpoHHoMuKpocKonnyeckasn otorpadus KoMJOHAHONH QpaKiHH,

BbIJIeIeHHON Ha LeHTpHdyre H

ocamaeHnoil saeTkposutami. bepesopo,

ckB. 1-P, ray6una 1245—1251 m (X 12 000)

HMMepcHOHHOe Ke HCecseloBaHHe MEJHTOBLIX (pakilmi uUMeJso JBe 0Co-
GennocTH: l)nenutoBas (dpakKius He BBICYIIMBAJacCh, YTO JaBajio BO3MOK-
HOCTb HCCJEJ0BATh OTAJbHbIE MHHEpaJbl IJIMH, a He MX arperaTthl U 2) B
KauecTBe MMMEPCHOHHON JKHMAKOCTH HCMOJb30BaJjach KHAKOCTh TyJe, BOM-
HBIE PACcTBOPHI KOTOPOIl Pas/IMUHLIX YAEJbHBIX BECOB MMEIOT pa3Hble MOKa-

34TEJIH NpeJIOMJIEHHA.

Puc. 18. KpuBas HarpeBaHns KoJaoui-

Hol (paKUHH, MOAYUeHHOH MeTOJ0M OT-

craneanus. Bepesoso, cks. 1-P, ray6una
1245—1251 m

Puc. 19. KpuBas Harpesanus KoJJIOH.I-

HOH (paKuiH, BbAEJEHHOH Ha LEHTpH-

tdyre u  oCaKJIEHHOH  3JEKTPONHTOM.

bepeaoro, cks, 1-P, ray6una 1245—
51 m

Tekcrypiinie u CTPYKTYpPHBIE OCOOEHHOCTH TIJIMHMCTEIX TMOPOX, @ TaKiKe
(GopMBI M XapakTep pacnpejesieHHsi OpraHHYeCKMX 00pa3oBaHHil B IJMHAX

M3YUaJIHCh B KPYNMHLIX uwudax (naowmanasio o

10 ¢m?), U3TOTOBJIEHHBIX

MEPNEHAHKYJAPHO M napaJejbHO HaNJacTOBAHHIO MopoJabl.

2¥ 19



Tonkue ¢Gpakuuu TIMHHCTEIX MOPOA H3YYaJsHCh 3JIEKTPOHHOMHKPOCKO-
NHYECKHM, PEHTTEHOBCKHM H TEPMHYECKHM METOJaMH.

B raummMcTBIX mopoiax TakiKe ONPeAESIIHCh: KOHIEHTPALHs BOJOPOI-
HBIX MOHOB CYCNEH3HH NOPOX, COJAepaHHe OPraHHYeCKOro VIJiepoja, ryMH-
HOBBIX KHCJOT M TIOJIHAS HOPHCTOCTh.

B naGoparopun renesnca medru pH cycnensunm mopox ompenesics mo-
TEHIHOMETPHUECKHM MeTOJOM IIpH COOTHOUIEHHH BOJABI M NOPOALI, pPaB-
HOM 5: 2.

Opranuuecknil yriepoj Onpeiensicss MOKDHIM COMKIKEHHEM M0 BHA0H3-
menennomy JI. A. I'yasesoit merony Kuona.

I'yMuHOBble KHCJIOTBI M3BJEKanHCh W3 HaBeckh 2%-HBIM pPacTBOpPOM
NaOH npu narpeBanun c nocJefyiouuM ocaxiaeHueM pasGapgenuoii HCI
Ilepex ompepenenueM ryMHHOBBIX KHCJOT H3 HABECKH YAAJSANHCh GHTYMEI
nyTeM 3kcTpakuuu GeHzouaoMm !,

AJIeBPUTOBBIE MOPO/LI H3YUAIMCh B MJIOCKO-NAPaeNbHBIX WIH(AX, YTO
NMNO3BOJHJA0 COCTaBHTH npeacraBJeHue 06 ux MHHEPAJNOIHYCCKOM COCTA4Be,
CTPYKTYpax M TEKCTypax, XapakrTepe LEMEHTa # IPOUHX OCOOCHHOCTSX,

as yrounenns o6uweil nerporpaduyeckoil XapakTepHCTHKH psaa o6pas-
110B aJIEBPUTOBHIX 110P0J ObIJIO MPOREeHO H3YueHHe MHHEpaJOrHyecKoro co-
CTaBa B MMMEpPCHOHHBIX Npenaparax.

Ilpn nmMepcHOHHOM HCCJA€NOBAHHH TJMHHCTHLIX M aJeBPHTOBLIX MOPO
0oJibIIOe BHHMAHHE VASUSJIOCH TPABUTALMOHHBIM (pakuuaM vi. B, 2,20—-
1,80 u <1,80, B KoTOpbIX COCPeIOTOUEHA OCHOBHAS Macca OPraHMUeCKHX
obpa3oBanmuii.

Oprannueckne oOpasoBa’ust 3THX (paKiMii Hecjael0Bajiuch Kak B Ipo-
AOAfLLEM, TaK H B OTpaxKeHHoM cBere. Jlust HecKoabLKHX GpaKkuuii, 0coOeHHO
o0OTalleHHLIX OPraHHYeCKHM BeUIeCTBOM, OIPEAesyicsi 3JeMeHTapHbIii co-
CTaB OPTAHHKi, OQHAKO MOJYUCHHHEE Pe3yabTaThl HE yHAJOCh HUCNOJB30BATh
BCJIEJACTBHE BBICOKOTO COJEprKaHM# BOJAOpOja, OOYCJIOBJIEHHOTO HajJHuMeM
00/1bLIOTO KOMKHYECTBA MHHEPAJLHBIX KOMMOHCHTOB TJIHH B 3THX (paKUHsX.

B H3VUeHHBIX MMOPOJAaX OPTaHHUECKOE BELIECTBO MPEJCTABJIEHO OGPHIBKA-
MH CcrnopoBblX o0ojioueK, HHOTAA UEJAbIMM CIOPAMH, TKAHEBBIMH UaeTIMU
pacrennii, HeGOJbLINM KO/JIMUSCTBOM OPraHMKH OMTYMHOIO DPAAa M TJIaBHBIM
0o6pa3oM YIVIHCTBIMH 006pasoBaHusiMU (OOYTJHBIUIMMHCS DacTHTEJbHBIMH
OCTATKAMH).

J1s1 BLISICHEHMST COOTHOUIEHHIT M1y pa3JuYHBIMH (pakiHsiMH rpaBu-
TallHOHHOTO aHa/H3a H3VYeHHLIX IVIMHUCTHIX [1OPO/1 jIJisi HEKOTOPLIX 00pa3ion
OblJIH TTOCTPOEHB! AUMarpaMMEbl, Ha KOTOPLIX NMo ocH abcuucc OTJOMKEHbl B
onpejieseHHOM (ycaoBHOM) Macuitabe yjiedbHble Beca MHHEpaJorHuecKHx
TPYMNIN, a [0 OCH OPJAMHAT — Macca (pakuuil B BecoBbX npoueHrax. Anaaus
TAKOTO pojia AHarpaMM OaeT BO3MOYKHOCTh BBICKasaTh HeKoTophie coobpa-
JKeHHsi 00 YCJAOBHAX OﬁpaBOBHH}[H FJIHHHCTRIX TTOPOJ.

Kap6onaTHOCTb TJIMHHCTHIX M aJeBPHTOBBIX NMOPOJ onpejesiiack o6beM-
HoiMm MetogoMm Kaapka. Onpepenenuve kKapOoHaTHocTH 1o Mertoay Koiapka
ocHOBaHO Ha uaMepenun ofbemMa COi, BBIIEAIOUIErOCH NPH Pas3joKeHHH
HeeaeayeMoi nopoanl nog aeiicreuem Kpenkoil HCl (konnentpauus 1:1).

! Onpegenente OpraHuyeckoro yr/iepoia H TYMHHOBBIX KHCJOT GbL10 BHIMIOJHEHO B J1a-
GopaTopHi reoXiMiinn BoJA H nopod MucTutyTa reosorun n paspaGoTKR roplOuHX HCKONAeMbiX
AH CCCP.

Onpexenende TOJHOA MOPHCTOCTH TAHHHCTHIX MOPOJ NPOBOIMAOCH B TPYMe Mo H3yye-
HINO (PH3NYecKnx cBoficTB fafopaTopHu JHTOJNOTHH H CTpaTurpapHu 5TOTO Ke HHCTHTYTA
nox pykosoictBom M. A. LlseTkoBoil.



II. MUHEPAJIOTO-TNNETPOFPA®HYECKAS XAPAKTEPUCTHUKA
MEJIOBBIX I''THH

.HJIH MHHC[]E].-‘IOFO-I'IBTPOFPE]Cbl[llecKOﬁ XapaKTepHUCTHKH MEJIOBLIX I'VIHH
3anagHo-CHOupCKOii HU3MEHHOCTH Mbl I10JAb30BAJHCh KOJJEKIIMEH KepHa H3
bepesopckoil, XanTtol-MaHcufickoit 1 OMCKOIt ONMOPHBIX CKBAMKHH, MPHBJICKAS
14KHe 110 HEKOTOPLIM Y4aCTKaM KEpPHOBLIH MaTepuas M3 PasBelouHbIX CKBA-
xkuu (Bepezopo 9-P, 20-P, 28-P u Bukynoso 2-P).

H3-3a oTcyTeTRHS eaunoil 06LIeNPHHATON cTpaTurpadHuuecKkoil cxeMsl pac-
YJeHEHHA Me3030HCKHX OTJIONKEHHIl Ha H3YYeHHOH TeppUTOPHM, ONNHCaHHe MH-
HEepPaJIOTHYEeCKOro coctasa U nerporpacduyeckux oco6eHHOCTel MEJIOBBIX TVIHH
jaeTcs He M0 OT/AEJbHBIM cTpaTHrpagHuecKMM TOpH30HTaM, Kak Oblilo OBl

Hau6osiee yio6HO, a no pailoHaM, UTO NPH CJAOKHBIIMNXCA YCJAOBHAX Haubosee
uesecooGpasHo.

BEPE30BO

bepesosckast onophas cksaxuHa 1-P pacnosoxena y noceska Bepesoso
na nesom OGepery pexn OOu. BCKpBITHIH 3TOH CKBaXXHHOH pa3pe3 MeJoBbIX
OTJIOKEHHII HAUMHAeTCH BaJlaHXKHHOM, 3a/IeraloludM Ha BHIBCTPEJLIX Trpa:
HMTHBIX NOPOAAaX KPHCTAJIJIMYECKOTO (yHAaMeHTa, NPOHAEHHOTO Ha TJYOH-
He 1318—1324 m, v npencTaB/leH BCEMH OTAENaMH 34 HCKJIOYEHHEM JATCKOTO
spyca.

ITepepbiBOB B OT/IOKEHHH 0OCafZKOB He Habmojpaercs. OGmas MOLIHOCTh
MEeJIOBBIX OTJIOKEHHH B 3TOH ckBakune 1138 m (puc. 20).

Paspes meaoBbix otsoxenuit B BepesoBckoit ckBaxkune 1-P npeacrasaen,
B OCHOBHOM, CBETJIO- H T€MHO-CEpOil IJIMHHCTOH Tosllel G NPOCAOSIMM 1OPO,
N0 pasMepy YacTHL HaxXOASLMXCH Ha TpPaHHIle MeXJIy KPYMHO3ePHHCTBHIMH
aJICBPOJIHTAMH M MEJIKO3ePHHCTHIMU NecuaHHKamu. KoauuecTtso asieBputo-
BbIX MPOCJOEB B BePXHEH YAaCTH pa3pe3a 3aMeTHO MOBLILIACTCH M B OTAE]b-
HBIX Y4acTKax (B CeHOMAaHEe H YacTHUHO TYPOH-KOHBSIKE) CTAHOBHUTCS AOMH-
nupylomwuM. OTJI0XKEHHs anTcKOro BO3pacra MNPEUMYLIECTBEHHO MecyaHo
ajqespuToBble. ['VIMHbI BepXHero Meja TakXkKe COJAepiKarT 3HAUMTE/bLHLI
TIPOLEHT NpHMecH aJeBpHTOBOTo MaTepuana (1o 24%), a rIHHB HHKHErO
Melsa ToUTH He cojepikar ee. B Tom cayuae, Korja Takas npHMech HMeeTcs,
cojepxaHue ee Kogebmaercs oT 2 mo 7% (mmub B oxHOM 06pasue AOCTH-
rag 13%). .

B BasaH:KHHe M CAHTOHE BCTPEUAIOTCH €AMHHYHLIE MaJOMOIIHBIE TpO-
CJIOH CHAEPHTA,

TiuHel B GOJILUINHCTBE CBOEM XapaKTepPH3YIOTCS HaJHuHeM CJOHCTOCTH.,
06yCa0BIEHHOMH UepejoBaHIleM CBET/JOOKPAIIeHHBIX U TeMHOOKpPaUIeHHBIX 110-
aoc, Muorpa stu nosocsl pacnosiaralorcs B BHJE JHH3 C PaclfbLIBYaTBHIMH
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KpagMH, U4TO, INO-BHJHMOMYV, OOBLACHACTCH
BbIlaBJIMBaHHeM OoJjiee MJIaCTHYHOH MAacchl
B pesvibTare MpeppalleHHs ocalka B 110-
poay.

Faunel, xak  npaswio, HekapGonat-
Hple. JInuib H3peska, KOria B HEX BCTpeua-
10TCA  CTAKEHUST  CHOEPHTA  pasjHuHOIll
(popMbi, KapGOHATHOCTH HX 1IOBLILIACTCSH 10
2—39% (camas HHIKHAS udCTbL paspesa
MEJOBLIX OTJOMCHUIT),

[lo BHCDIHEMY BHAY TAMHLI BEPXHEro Me-
A MOUTH HCOTJHUYMMBI OT TJIHI HHIKHCMe-
JOBBIX] TTOCJI@AHHE JHIIL HECKOJIBKO TeMHee,
HYCM BCPXHEMEA0BbIe, [VINHLI CAHTOH-KOHDLS-
Ka, coxepranihe TAayKOHHT, HMEIOT 36.ic-
HOBATO-CepLIe TOHA. Xa]‘)ﬁKT(‘prlM OTAHYIT-
CM  pa3pe3a BEPXHEMEMOBLIX  OTJA0MKCHIT
ABASACTCH  HAJHUHC ONOKOBHAINBIX TJAMH M
OINOK.

B kepue nomepxuocth packoaa, mapa-
JAeAbHAS HAMIAaCTORAHUIO, V TJHHHCTBIX [10-
POJ BEDXHEH YACTH Paspesa HMeeT CBOCOH-
pasupli Bua. Ona neuepuena sHakaMu pas-
Hoo6pasHoit dopmbl. I1poncxoxacnue srux
MHOTOYHC/JICHHBIX, HAJQKEHHBIX JApPYr He
Jlpyra 3HaKoB HesicHO. B HuicHell vactu pas-
pe3a 3THX 3HAKOB HET.

K cxasannomy HyxHO 100aBUTL, uTO
MakpPOCKONHUYeCKHX ocTaTkoB dayHbl 1 dio-
Pbl B MEJOBBIX TJHHAX He TakK MHOro,
B HuKHeMesnoBLIX raMHax o0HapyKHBaeTCs
3HAYHTENLHOE KOJIMYECTBO NEJNeIHION, H3-
pe/ika GeqeMHHUTBI, JHHTYJB, KOCTH pri6,
YAEHHKH KPHHOMJCH, a TakiKe OOpbIBKH
TPaBAHHCTLIX PAaCTCHHIL

MuknodayHa npeactasieHa pasauyHbI-
MM  Qopamuundepamu, cnukyaamu ryGok,
paauossspusiMU U AHaTOMOBBLIMH BOJOPOC s~
MH. Cpead HUX TOALKO (hopaMHUHHbE] bl
HMEIOT DVKoBOjsulee cTpaTHrpaduueckoe
3Havende. Tak, Ha ravouue 1306—1248 u
onpegenensl (POPMbLI, XapaKTepHihle 18 Ba-
JIaHKHHA, a Ha ray6nne 738-—587 u — dop-
Mbl, XapaKTepHble s aMMOOAaKVJIHTOBOH H
BEPHEHIHHOBOH MHKPO(ayHUCTHUECKHX 30H
anwba. ITo kposae nopox ¢ payHoil BepHei-
JIHHOBOW 30HBI NPOBOAMTCS IPaHHILA MeMXIV
BEDXHHM M HHKHHM MeJOM. 3HauHTe/ILHO
TaKkKe KoJHuecTBo oOyraMBuleiics pacTi-
TeJNBHOH OPraHHKH.

Kepu ¢ ravouun 1301,45—1306,15 m na-

Puc. 20. Paspes cxs. 1-P, Bepesoso:CTOJILKO o00OraiieH YIrJHCTBIM BECIIECTBOM,
! — rauner; 2 — necyano-adespitosse noponwm UTO €r0 JIETKO HNPHHATL 34 YTOJb. Onnako
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B IJIAMEHH ra3oBOH ropenkKkn YrJHCTOe Be-
mecTso Ccropaer, a oOCTaercda CBeTJIO-UIOKO-
JanHasa TJHHa.



B HHMHEMCAOBLIX nopojiax cogcpzdadiie OPradHHyeCcKoro yrJaepoja oueHb
Beanko (10 1,08%), Toraa kak IyMHHOBBIX KHCJAOT odetin Mmado (0,012%
H JdaxKe Ca2/nl).

DTH aauHble, IPH VueTe HAGJMIOIeHHIT B HMMEPCHH, VKA3BIBAIOT HA VT.IH-
CTBIH XapakTep OCHOBHOH OPraHHYecKoli Macchl,

B BepxueMegaoBLIX IVIMHAX OOHApYKeHbl MHOLEpaMbl, [eACLHNOAbLI, Ye-
Wy poib, 0CTATKH JHHTVJ M OOPBIBKH TPAaBSHHUCTBIX pacTeHHi., Cpeln
pHolepamon v nesewinon A, E. I'masynosa (1957) u japyrie naJieoHTO/0TH
onpeacanan (Gopmel, pyKopoJsinMe IJas1 TYPoHa (MHOUEpPaMbl) W CaHTOHA
{nedennitonn ).

Muxpogayna npeacrasicra pas/juybHbIMH (opaMuUHHBEpPaMH W Paano-
JSAPHAMM, HaCTO MMCIOLIMMH cTpathrpacguueckoe 3uauenue. Tak, no dayhe
popavunndep narupoBaHbl OTIOMKEHHS TYPOHCKOro Bodpacra, Kpome Toro,
RLIAEACHD! (popmMbl (hopaMuiindep H pagHoaApHil, PYKOBOISIHE MJs CaH-
TOHCKOTO Boipacra.

Maxkcumanbnvie 3Havenns Cor =0,60%; BeauunuHnl coacpKaHus TVYMH-
HOBBIX KilCJ10T TOBLIUIEHLI 110 CPABHEHHID ¢ HUMKHEMEJOBBIMH 1TOPOJAMH, HO
B odmemM Hepesanku (0,1%).

[pi nsyuenun wandos nejJ MHKPOCKOTNOM BHIHO, YTO OCHOBY HHIKHE-
MEJOBBIX FIKHI COCTanjager IIQJIHTOMOD@)H&R TFJAHHHCTAA Macca ¢ HH3KHM
AsynpenomacuneM. MectaMin sTa  neantToMoptHas Macca  pacKpHCTad-
JH30BAHA B OKPYIJAOH, a HHOTa HENPaBHJIbHOH (OPMLI CTAMEHHS, KOTOpLIE
JVHILE BCEro 34MCTHBI B CeYeHMM, NepHeHAMKYISIPHOM HanjgacToOBaHHIO,
Bo sceit ranuncroii Macce B 3iayHTENbHBIX KOJAHYECTBAX Pa3bpocaHbl C.Iio-
aucTble 0Gpaszosanin Hroabuatoil dopmpl (ruapoMyckoBHT). danea uroJo-
uek kKoaebgeres or 0,06 no 0,08 ma, mMpHHa Ke HHKOrjJa He NpPeBLILIAET
0,004 mam. ID1a ranHNcTas Macca UPEACTAB/AEHA [JaBHbIM 00pa3oM THAPO-
CTI010if B CMCCH € KAOJHHHTOM.

[Mupar Berpeuaercst B pasanuHpix QoOpMax, HO yalle B BHIe Meabyaii-
mUX cheposinTon, H3 KOTOPbIX 00pa3yioTCs CKOMJIEHHSI CAMBIX NPHUVJHBBIX
oueptaniii (puc. 21). Pasmep oraenbnpix chepoanros or 0,009 1o 0,018 mm.
Pasmepnl apyrux ¢opm pocturaior 0,035 mat. HYacro nuput odpasyercs 1o
OPraHMYCCKOMY  RBeUeCTBY, YACTHUHO MJIM TNOJHOCTBIO 3amMel(as ero
(puc. 22).

Hspeaka perpeucHnl Oblav BKJIOUEHIsT 3epeH KBapiia pasmepom ot 0,017
no 0,04 an. _

B uncrme apyrux npumeceil oTMeYeHBLI THTAHUT M XJOPHT.

B ceuenuu, neprneHauKyasipHOM HAalJacTOBAHHIO, Habalojgaercss cBoeol-
pazias MHKPOCJAOMCTOCTL, BhI3BaHHAsS BHEADEHHEM TJIMHUCTOM Macchl Jpy-
roro coctara. DT NPOCJAOCYKH pacnoJaralores HepasHomepHo, Muoraa ouu
E BHJE O4YEHbL TOHKHMX JJHMHHBIX MOJIOCOK NPOXOJAAT 4Yepe3 BClO MaOWAlL
uda, mectamMu ke o6pasyior Ha Hebosbliom npotsxenud (or 0,13 nmo
0,44 mm) nenpaBuanHol 4epsBeoGpasHoii dopmbl B3aytusi (oM. puc. 21).
B nexortopuLix cayuasix noaoGitasi MHKPOCJOHCTOCTL OOYC/IOBJHBARTCS HAJM-
ueM B o0Uleid TIMHUCTON Macce NPOCJOEB, OKPALIeHHbIX OPraHHuyecKHM Be-
imectBoM (puc. 23).

DJCKTPOHHOMHKPOCKONHYECKOe H3yUueHHe TJAHHUCTBLIX IOPOJ HHMKHEro
MéeJ1a 0Ka3ajo, 4TO OHH NpeACTABJIEHBI THAPOCTIONOH B CMECH € KaOJuHU-
roM. ['napocmona umeer hopMy NOAYNPO3pauHbIX CAIOAONOLOOHBIX NJACTH-
HOK HJIH YelyeK, HHOrjga ciabo0 BHITAHYTHIX, HHOTAa N30METPHYHBIX. ITOT
THIL THAPOCIIOARCTEX YyacTH M. @. Bukyaosa (1952) oTHOCHT K FHAPOCIIO-
jaM BTODPOH Pa3HOBWIHOCTH, SBJASIOIIUMCS MPOAYKTOM H3MEHEHHS CJI0A BO
Bpemsi nepenoca. Mayuenne Gonee KpynmHbIX (pakumit 3sTHX raMH ybexpaer
Hac B TOM, YTO OCHOBHAsl Macca TMAPOC/IO] — MPOAYKT pa3pyLIeHHs noJe-
BEIX wnaros. KoHeyHo, rHAPOC/IIONb NpeTeprenay eule NOMNOJHHUTeJNbHbIe H3-
MEHEeHHs BO BpeMsl mepeHoca, HO 3TH M3MEHeHHMs LM, HAa Hall B3TJAAM, M0
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