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OTBeTCTBeHHHHE pPeXaKTOP

waen-soppecnondenm AH CCCP JI. B. Hyemoeaanos



A K A 0 EMMHI A H A Y KR c ¢ ¢ P

TPYIObl TEOQJIOTUYECKOTO HHCTHATVYTA
Boionyck 5, 1956 r.

OTBercrBeHHH penaxrop uieH.-kopp. AH CCCP JI. B. Tycmosaaos

J. B. IYCTOBAIJOB

BTOPAIYHBIE U3MEHEHUNA OCAJOYHBLIX TOPHBLIX IOPOL
N BIX T'EOJIOrNMYECROE 3HAYEHUE

«...JIpEBHYKA K MHEHHI0 4YacTo
DPHBOJMT K IOJHOMY yGesIeHHIO, B
€ro mpPaBHJIBHOCTH...»

Bepyeauye
1. OPEABAPATEJ/IBHBIE 3AMEYAHHA

OnHOl M3 OCHOBHHIX 3afiad JIATOJIOrO-HETPOrpaduuecKOro W3ydeHHSA OCa-
HNOYHEIX TOPHHX IOPOJ ABJAfeICcA BHACHeHHe YCIOBHI mX -o6pa3opanma. He-
PeRKO CYHTAIOT, 9TO 9TA 3ajavya fABJAeTcCA peilleHHOM, ecliH B pe3yibTaTe H3Y-
9eHAA O0CAafOYHHX IOPOJN yAaeTcA BHIACHUTEL YCJIOBHA HaKOIJIEHAA M3ydYaeMEIX
AOpeBHAX OCaJKOB.

OpEaKO BHIACHEHWE YCJIOBHH [peBHero ocagxkoo6pa3oBaHMs, KOHETHO,
He WCYepOHBaeT Bcell McTOopHH O006pa30BaHAA OCA[OYHOM TFOPHOW IOPOAH:
mocje HAKOWJIeHHAd APEBHEro OcajKa OH LpeBpallaeTcd B TOPHYIO NIOpPOAY,
KoTopas mpeGeiBaeT B 3eMHOH KOpe JJIHTeNbHOEe I'e0JIOTAYeCKOe BpeMsa, HCIH-
THBafg OpA 9TOM pAJ H3MeHeHWH, WHOINa NOCTATOYHO IAyOOKAX (dumreHes,
meTamMopdHE3M, mepemiasiieHEne). B pesyibTaTe COBOKYIHOCTH STHX ABIICHHH,
KOTOpEE MOKHO OGBEIHHATE IOJ OoOIEM Ha3BaHHEM «BTOPHYHBIX M3MEeHEHMI,
CO3[Al0TCA Te TOPHEE HOPOAR, KOTOPHe ME HaXOAHMM B HACTOsIIee BpeMA B He-
Apax 3emid.

K coxanenmio, ABjIeHAA BTOPAYHOTO H3MEHEHNA OCaJl0YHKEIX FOPHBEIX IIOPON,
XapaKTepH3ylolze G4IBMYI0 9acTh BpeMEeHA HX CYyHIeCTBOBAaHUA B 3¢éMHOM Kope,
H3ydYeHH Kpaire ciabo. B cymuocTE rosops, Hayka 06 ocafo9HHX HOpPOAAX,
B COBPeMEeHHOM ee BHAfe, CKopee MOKeT OHTH Ha3BaHa ydeHUMeM 06 o0 ¢ a | K O-
obpasoBaEmH, 4dUYeM yueHmeM 06 ocajouHoM moponoo6paso-
BaHHD

Crasa mepep co0oii IIaBHOH HesibI0 BHIAACHEHAE yCJOBHI JpPeBHEr0 OCAfAKO-
o6pa3oBaHMa W HIOAXOMNA C DTOH TOYKHM 3PeHMA K OCaZlOYHBIM HOPOXaM, KaK
K «JOKYMEHTaM TIe0JIOTMIeCKOr0 HpOIJIOro», 4To OHJIO BIIOJNIHE eCTECTBEHHO
Ha ONpejielIeHHOM 3Talle pPasBATHA Halled HAayKH, HCClefoBaTelM, KaK Ipa-
BuII0, m3berajid OCajOYHEIX HOPOA M TOJILI, ABCTBEHHO HM3MeHEeHHHX IOCJe-
aywomumMe nponeccamu. OHE ACKIIOYAIA M3 CBOEr0 pacCMOTPEHMA W M3 CBOMX
paccy:xaeHOH BTOpPHYHHE HOBOOGpa30BaHMA, CTapajuch mopoGpaTh AJIA H3Y-
9eHHA HamboJlee «CBeKHe», Hem3MeHeHHBIe 06pasnil. JTO JeNanoch A TOro,
9TOGK IO BO3MOKHOCTH «CHATH)Y ¢ M3yJaeMEIX FOPHEIX HOPOJA BJIMAHAE BTOPUY-
HEIX HpONEccOB, COBEpPHIABIIAXCH mocjie o06pa3oBaHHA JPEBHAX OCANKOB,
H TeM cCaMKM II0 BO3MOKHOCTH IpHOJHM3ATHCA K MOHEMAHMIO XapaKTepa Hep-
BHYHOT'O OcajijKa. Pe3yJIbTaTH BTOPHYHHEIX HOPONECCOB, IPOMCXOAMBIIAX B OCA-
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HOYHRIX TOJIIAX, OOBIYHO He TOJNBKO He IPHBJIEKANIM K cefe MOIKHOTO BHHMA-
HAS, HO Aa)Ke CYATANINCH KOCAJHOM MOMeXOl B M3yJYeHNH ycJIOBUIl 00pa3oBaHusA
aApeBHAX ocagkos. Hexoroprle mpuHATHe celidac mpHeMbl H3Y9eHAA OCaZOTHHIX
oOpasoBaHuil (HanpuMep, NpeJIOKEHHEI MHOIO B CBOe BpPeMsA MeTOJ IOCTpoe-
HAST JINTOTeHeTH4eCKUX KOJOHOK, NAKIUAX HAIVIAAHOEe IpeACTaBlIeHHe O XOoje
IpeBHEro IpoIecca OCafKOHAKOIJIEHHAs) TpeOYIT HCKIIOYeHHA IPH HCCIIeA0-
BaHmM o00pasnoB, ABHO 3aTPOHYTHIX BTOPHYHHIMA IPOLECCAaMH.

B camoe mocienHee BpeMs MHTepec CO CTOPOHE JINTOJIOTOB W IeTpPOrpados-
0CaflOYHHKOB K BTOPHYHEIM M3MEHEHHAM OCaZOYHBIX IOPOX M, B 9acCTHOCTH,
K BOHpOCaM AX MeTaMop¢maMa CHVIbHO BO3poc. JTo U moHATHO. Ceifgac, Ha 6o-
jlee BEICOKOM YPOBHE€ pa3BHTHA Hamied HaAYKH, NOIpeXHEMY yAeNAsa MO/KHOe
BHAMAaHHe BHIACHEHHIO YCJIOBHE NpeBHero ocafKoo6pa3oBaBAsA, ME JOJKHEI
KOpeHHBIM 00pa3oM M3MeHHTh Hallle OTHOMEeHHe K BTODHYHEIM M3MeHeHHAM
0CaJO9YHHX TOPHEIX Hopox. Ilpm 3ToM MH JOMKHH IIOMHHTH, 9TO TOJIBKO IIyTeM
BHHMATEJbHOI0 H YriyOJleHHOIO W3ydeHAA BTOPHYHHX HOBOOOpa3oBaHMi,
CBOMCTBEHHEIX OCafOYHEIM IOpPONaM, a TaKXKe OyTeM M3YYeHHMA BTOPHIHEIX
CTPYKTYp, TeKCcTyp H (opM 3ajeraEAs, KOHEIHO, ¢ ydIeToM oOl(edl reojoru-
49eCKOH CHTyauMu, MBI MO}KeM HOHATH MCTOPHIO TOH WJIM MHOU ocaZo4HOH rop-
HOH IOpOAE Ha MPOTAKeHHHN INTEIbHOTO BpeMeHH ee NpeOHBAHAA B 3eMHOM
KOpe.

Cnemyer OTMeTHTh, 4YTO H3y4YeHHe BTOPHYHHIX H3MEHEHHH OCAaMOUHBIX
mopox, (smmrenesa, meramopdusma) 6suT0 HpE3HaHO Beecolo3HEIM coBelllaHHeM
10 OCaJOYHEIM HOpofaM B HoAGpe 1952 r. ogHOM U3 BajkHelmuX oYepeRHHX 3a-
Xad HayKHm 00 ocaJOYHHX LOpOAaXx.

2. CTEONEHb N3YYEHHOCTHA MAHEPAJIbHBIX HOBOOBPA3OBAHHUN
OCAQIOYHBIX TOJIN

Ha6nonenns Hag BTOpEYHEIMA MEHEPaJbHEIMA HOBOOGPA30BaAHAAMHE, CBOM~
CTBEHHEIMA HeMeTaMOD(QH30BaHHEIM OCaJOYHEIM TOJIIIAM, HOCAT, K COKAJICHHI,
coopafdMYecKuil M B 3HAYMTEJILHOH Mepe CiIydJaiiHHI xapakTep. ChmcremaTtnde-
CKHX U MIIAHOMEPHHX HCCAeNOBAHMIl B 9TOM HaNpaBieHHH A0 CUX IOp He CTa-
punock. UnaTepecHEe, XOTA W He IOJHBIE 0G30pH AMEIOIIAXCA JAHHHX O BTO-
PHEYHHX MAHEPAJILHHX BHOEICHAAX, BCTPEYaOIAXCS CPedy 0CaT0IHKX MOPOS,
Gruin mauw B pa6orax II. Boceensa (Boswell, 1933) m 1. A. IIpeo6pasenckoro
(1940).

Hecmorpa Ha HecMcTeMaTAYHOCTL 3apermCTPHPOBAHHEIX B JIATEpaType
HabrofeHAA HaJ MHEHEPAJILHKIMA HOBOOGDA30BAaHAAME, BCTPEYAIOM[AMHECA
B 0CAJOYHHX IHOPOAAX, COBOKYIHOCTh HX HMPEACTaBIAeT HCKIIOIATEIBHO (O0JIb-
moi WHTepec, TaK KaK HO3BOJIAET IO-HOBOMY IONOMTH K HEKOTODHIM BechMa
B)KHEIM BOIIPOCAM He TOJIBKO MIHEPAJIOTHH OCaJOYHEIX TOJIII, HO M BOIIPOCAM
MUHEpanxoo0pa3oBaHua BOOOIIe.

M= Temeps 3HaeM, YTO IpA TepMOAMHAMHYECKNX YCIOBHAX, CBOUCTBEHHEIX
ocagouHOoi 000/I0YKe 3eMHOro mapa — cTpaTEcepe, M BecbMa HJajleKHX OT
TePMOAMHAMAYECKAX YCIOBHI 30HK MarMH, B 0CaJ0YHHX MOPOax 06pa3yioTcs
TaKde MUHepAJH, KOTOpEEe MHE NPHBHIKJIMA CIATATH MCKIIOYATEIHHOR mpHHAN-
JIGKHOCTHI0 BBICOKOTEMIEPATYPHEIX FeOJIOTAYeCKAX IPOIeCcOB (MarMaTmde-
CKAX, THAPOTepPMaJbHHX, KOHTAKTHHX H JAp.).

Haxonkm Takmx MAHepajoB cpefd OCAfOYHHX MOpOH, Aejiapmmecs paHee,
OpHBJIeKaan K ce0e HpHCTaJbHOe BHAMAaHMe BHJAIOLIEXCSA OTE€YeCTBEHHBIX
nccireposatenedi (A. II. Kaponackoro, A. E. ®epcmana, B. 11. Bepraagckoro,
II. A. 3emaryenckoro u xap.). HoBre HaXONKH 3HAYATENLHO PACIIMPAIOT KaK
pafoHEI pacHpOCTpaHeHMs, TAK M COMCKH «BHICOKOTEMIEpATYPHHX» MAHEPAJb-
HBIX HOBOOOpPa30BaHMIl, BCTPEYAIOIIMXCA CPEIN «XOJIONHBIX» OCAZ{OTHHIX HOPO],.

[ig mumocTpanal CKasaHHOTO B CAeAYIOIHX pasfesnax HpHBONATCA KpaT-
KHe CBeleHHA O HAXOMIEHWA B OCafIOYHEIX HOpPOJaX HEKOTOPHIX HamGoiee
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OpHCYTCTBOBABIIAX B HOpOAe MeMMCTHX coegmHenuii. Hexoroprie mcenenona-
TeJIM CBA3HBAJIM IFeHe3dc 3[emHell caMOpPOAHOIl MeNu ¢ BHIXONAMH JHOPHTOB.
B. 1. Bepnagckmii (1927) ykasuBaer Ha cBA3b MeAH ¢ NPOXECCaMH, HAYIAMA
B MeJIKOBOTHEIX GacceilHaX, GOraTHIX OpraHAYECKAM BeL1ECTBOM.

HopenHnie MecTOpOMKIeHAA CaMOPOMHOIO 3 0 JI O T 4, KaK H3BECTHO, HpH-
YPOUYEeHH K KBapHEBEIM ’KAJIaM, CBA3AHHEIM ¢ KHCIHMH MarMaMdm IPaHATHOrO
tnna. BMecre ¢ TeM B 0Cafl09HEIX DOpPOfaX BCTpedaloTcA HOBoOGpasoBaHMAA ca-
MODPOIHOTr0 30JI0Ta, CBA3aHHEE ¢ er0 MATrpanueil Ja)<e B COBPEMEHHHEIX POCCH-
OAX. JTOT HPOIece ZOCTATOYHO MOLPOGHO OCBeLIeH B JIATEpaType, HampaMep
B paborax K. Peiiopna m I'. Munnuepa (1934), I0. A. BnanGuuna (1938),
®. B. Uyxposa (1947) n np.

N3 camMopopHHIX HeMeTallZIOB 3aciyKHBaeT YIOMAHAHAA CaMOpOXHAA
cepa, NPOMHOIIEHHHE MeCTOPOMAeHUA KOTOPOH HpeAcTaBidnT cob0io
CKOIJIeHHA BTOPHYHOI'O HOBOOGPA30BAHHOI'O MAHEpAJa B OCAfOYHHX IMOPOAAX,
BO3HWKIIETO B pe3yJbTaTe SMATreHETHIECKOro B3aWMOJeHWcTBUA CyibdaTa
KaJbINA W OpraHA9ecKoro Beiyecrpa. CiledyeT HaOMHATE, 4TO elle B KOHIE
OPOIJIOrO CTOJETHs, MO BIedYaT/IeHAeM BO3TOHOB CepHl M 00GHILHOrO BHIelIe-
HHA JIETY9AX CepHHCTHX COe[HHEeHWIl BO BpeMA BYJIKAEMYeCKUX W3BEpyKeHMUI,
NacTOBHE MeCTOPOKJAeHAA CAMOPONHOH CepH, WaXOAWMEEe CpeXd 0cafod-
HHX DOOpOf, W, B YacTHOCTH, u3BecTHOe CHROUAMACKOe MeCTOPOKIeHHe
TOJIKOBAJIACh KAK MarMaTOreHHHIe,

4. BTOPHYHBIE OKHCJIBI

s MHoOroumcieBRHEIX MEHEpAABLHHX HOBOOOpasoBaHmil, BCTpevaloUIMXCHA
CpemM OCAafAOYHEIX NOPOJ M OTHOCALIMXCA K TpyOIe OKHCIOB, OCTAHOBAMCH
JINMb Ha HEKOTOPEX M3 HAX, TaK KaK IIAPOKOe PacOpOCTpaHeHHe B 0CaTOIHEIX
TOJNIAX TAKWX MUHEPaJbHEIX BHAEJeHMH, KaK KBAapHm, XaJmedoH, OKHCIH
¥ rEApaTH OKHCH jKejle3a, MapraHia, aJlOMHHHA H Ap., o0lleM3BecTHO M He
TpebyeT cOenmasbHOTO PACCMOTPEHHAA.

I’'emaTHT, XOTA OH H H3BeCTeH M3 CAMHX Pa3HOOOpasHHX 30H MAHepa-
soo6pasoBanns, MOJNb3YeTcA OCOGEHHO IOMPOKAM pacIpOCTPaHEHMEM Cpefd
MeTaMOp(HIECKAX TOPOA, e ON BO3HHKAET B YCIIOBASAX BHCOKOLO HaBJeHAA
A NOBHIIEHHOH TeMOepaTyphl valle Bcero 3a CYeT HM3MeHEeHHI >KelIeRUCTHIX
MAHEpPAaJIOB 0CAZOYHOTO HpomcxoKmeHusa. UmenHo cpenm riry6oko meramopgn-
30BAHHHIX O0CaJ0YHHX WOpPOJ reMaTHT o6pa’yer Haubojiee KpyOHble HPOMBIII-
nmennsle cxomnenns (Kpusoi Por, paiton Bepxuero osepa B CIIA 7 np.).

OpHako npeoGpasoBaHne OCANOYHEIX jKeIe3ACTEHIX MAHepaloB B Ge3BomHEIH
reMaTHT HaYMHAeTCs 3HAYMTENLHO paHbIIe, YeM BMEI[AIoOLlAe MX O0CaJovHHe
OOPOAEI JOCTHTAT TAKOM CTaAAM N3MeHEeHAA, KOrfa OHU MOTYT OHITh OTHECEHH
K paspAfly MeTaMOp(H30BaHHEIX.

B KadecTBe OZHOr0 M3 MHOTOYHCIEHHHIX IPHMEPOB MOKHO YKa3aTh Ha
obuapymenne eue IT. A. 3emaryencknm (1889) MenKEX KpHECTANINKOB jKeJe3-
HOTO 671ecKa cpens Oy po:Kene3HAKoBHX pyn IlomMockoBHOTO Gacceiina (okpecT-
HocTu r. JlankoBa u gpyrue nyurter). H. Kynpasues (1892, crp. 835) onmean
MeJIKHe BBIIeJIeHHAsA TeMaTHTa, KaK OPONYKT H3MeHeHHA cdepocHIepuTosn,
3aKJIIOYeHHHIX B HeMeTaMOp(H30BAHNHIX KENIOBeHCKAX oTromeumax Opios-
ckoii m Kypckoit o6nacreii. [logofuuX ciayuaes HaxOOEHAA HOBOOGPa3OBaH-
HOTO reMaTHTa B HeMeTaMOp(PHE30BaHHEIX, HO BCe }Ke B KaKOH-TO Mepe N3MeHeH-
EHX OCaJ0YHHIX IOPOJAaX M3BECTHO 0Y€HH MHOTO,

Hake B COJIEHOCHHX TOJIIIaX, BOAHOe NPOMCXOJeHHE KOTOPHX COBep-
meHHO GecCHOPHO H KOTOpEle, KaK M3BECTHO, He BHIEPKABAIOT BO3NEHCTBHUA
rTy6OKOr0 permoHAaJbHOr0 MeTaMOp(H3Ma, mpomcXofdaT oGpasoBaHme Gesmon-
HOro remaTuTa. B wacTHocTm, cyprydHo-KpacHEI nBer kapHaymianra Conmakam-
cxoro mecroposkpmenus, mo E. 9. Paaymosckoit (1927), o6ycmoBner HamuumeM
B HeM ABHO HOBOOGDa30BaHHEIX, HEPEAKO COBEPIIEWHO MPABHIBHEX MEKDOCKO~
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OAYECKEX IeCTHYrOJbHHX dYelllyeK skele3noro Giecka., OOpasoBaEme mocief-
HEro, HOBMAMMOMY, OOBACHAEICA TeM, 9T0, BCJIEACTBHe pa3HOi yHOpyrocrm
mapoB KPHCTA/UIN3aNHOHHOM BOAH KapHAJVIATa B THEAPATOB QKHCH jKeje3a,
KapHAJTAT CJIYKHT AJA DocliefHAX 00e3BO:KHBAIOLIeH cpemoi.

Becnma WHTepecHE mOABHBIDWECA B HOCJIENHHEe I'OAHl JaHHEE O HAXOMKIe-
par B ocamoynbix mopopax CCCP HoBooGpasoBaHHOrO MarHeTHT a,
KOTOPHH CYATaeTcA XapaKTepHHIM MOHEpPajoM INIyOMHHHX 30H 3eMHOH KODHL.

B. II. Kporos (1940) ommcan BHAeNeHEA MarHeTATA B XaJMJIOBCKHUX
JKEJIe30PYAHEIX MEeCTOPOKAEHHAX IOPCKOTO BO3pacTa; MarHeTHT, MO MHEHHIO
B. II. Kporosa, ofpa3oBasicd 3fech B3 pacTBOPOB IIOBEPXHOCTHOTO IPOMC-
XOACHAA OpHN HA3KOH TemmepaType. MarmetnT GBI BcTpedeH B BHOe 00GOB
B cocrape 606G0OBO-OONIATOBHX PYA, B BAJE IPOKAIKOB, DepeceKamluXx CIOH-
cTeie B 6060B0-00JIUTOBEIe PYNHl, B B BHAe CIUIONIHOH KODKH Ha IOBEPXHOCTH
CepHeHTHHATOB. B HEKOTOPHIX ciy3asdXx MarHeTAT o0pa3yeT ICeBIOMOP(HO3H
0 PacTHTEeILHEIM OCTATKaM ¢ COXpaHeHHeM KiIeTogHoro cTpoennd. Ha cremkax
TpeIuH A KaBepH B Ipy6oCIONCTHX pyAax OuA HafXeHH BEIIeNAeHHA IPABAJIb-
HEIX KPHECTAJIAKOB MarHeTATa, HOKPHTEE poMGoapaMA A IUeTKAMA CHEPUTA,
OKHCJIGHHOTO JO THAJPOTeTHTA.

B npemenax ocamoYHOro, TaKMKe IOPCKOrO, IKENE3WCTO-CANMKATHOIO
MaJIKAHCKOrO0 MeCTOPOMAeHAA BHOENCHHS] HA3KOTeMIepaTypHOrO0 MarHeTATA
mMeloT Maccosoe pasputae. OHm 6suIn m3ydenu u onucaul C. V. TanaukueEM
(1947). Panee, 6ea BcAkoro ¢gaxTHuecKoro 060CHOBAHAA, a JIHIOL HCXONA H3
OpefB3ATOro IPEfCTABICHAA O HEBO3MOKHOCTH HA3KOTEeMIepaTypuoro o6-
pa3oBaHAA MAarHETHTa, MAJIKAHCKHAI{ MarHeTHT DPaccMaTpABAJICA KaK HIpo-
JYKT MEXaHAYeCKOrOo INepeoTioKeHHA (OpA pa3pyIIeHHHE CEpPIEeETHHHTOB,
OOACTANAKINEX PYARYI0 TOJILY). .

QopMH HAXOKIEHHA MarHeTHTa B pyXax MalIKMHCKOTO MeCTOpOMKIeHHA
IOBOJBHO pa3HOOGpa3HH; W3 HAX Ham(oJee XapaKTepPHH: a) MarHeTHTOBHE
GoGoBEHH — XOHKpenum pasmepoM a0 1—1,5 cm, 6) mpocaoiikd, JRH30UKHE
F rHe3ja MarAeTHTa B MarHETHTO-XJIODHTOBHIX PYAAaX, B) MarHeTATOBEIE FKAIKK
B MEJKOKOHKDENHOHHHX PpYyJax H T) IceBAoMOpPO3H MarHeTHTa HO pacTH-
TEJIBHHIM OCTaTKaM, NOCTHTAOLINe BeJIWYMHH JO 7 CM.

ITprcyTcTBEE BTOPHYHOrO MarHeTHTa XapaKTepHO A IOPCKAX Ke MAHET-
TOBHX pYA dub3ac-JloTapHHETrEH, KOTOpHE TaKKe He MOLYT CUATATLCA MeTa-
MOp@HIEeCKAMA.

Bo Bcex oTMeYeHHHX cIaydYasgX MarHeTHT fIBJAAeTCA HA3KOTEMIepaTypHHM
OPOLYKTOM M3MEHEHHAS NEePBUYHHX CHIMNKATHHX MJIA CHXEPATOBHX OCAJ{OYHEIX
3KeJe3HEIX pYH.

Becnma mHTepecHH HOBOOGpa3oBaHWA MarHeTHTa B pyfAax rops Maramr-
uoii, HegapHo onmcaHuke E. . Kammuckoit (1951). Bropaunmnii man, kak ero
Ha3HBaeT aBTOP, SK30reHHHKIH MarHeTHT BCTpeUeH 3[eCh B 30He TaK Ha3bBae-
MEIX CcYyabdaTHO-CynbPUIHHX MarHeTHTOBEIX pYX, pacumoJaraoleica nox
BepXHel 30HOI OKHCHEIX PYH, HO HaxojAmeiicA IOJ BO3NeHCTBUEM LHPKYIH-
PYOIAX TPYHTOBHX BOA. DBEfeleHAA BTOPAYHOTO MArHeTHTa HMeIOT BHJ
painaTbHO-IY9IACTHX KOHKpenmid guamerpoM mo 15—20 cm. Ilycrorsl m mops
B cyabpaTHO-CYyJAbQHAAHKHX PyHaX TaKKe 3aMOJHEHH BTOPAYHEIM MarHeTHTOM
HI0Jb9aTOr0 CTPOEHASA.

IInrHaens, Tak jKe KaK MarHeTAT, CYATaeTCA THIMYHHIM BHICOKOTEM-
mepaTypHHM MmHepajoM. HamGojiee 9acTo oHa BcTpedaeTcA Cpefl KOHTAaK-
TOBO-METACOMATHYECKHEX 00pa3OBaHMWil, peKe B HErMaTHTaX, B MarMaTHYecKAX
A rayGEHEHHIX CHJIBHO MeTamMopdmaoBaHHHX nopomax. OGpasosaume ee mpu
OOHYHKX [ I'ANEpreHe3a YCIAOBAAX TeMOepaTyph M NABJIEHASA CYATAIOCH
nckiawaeHEHM. Mesxny Tem II. II. Cepprowenro m B. A. Momesa (1949) omm-
caj;m TeMHYI0 KpacHO-Gypyw XpOMOBYIO MNHHeNL A3 HOHTPOHHTOBOrO CJIOS
¢ BHUIeJICHAAMA APO3UTA, MPENCTaBIAIILEr0o c000K0 APEBHIOI KOPY BHIBETpHA-
BaHnsA 3MeeBHKOB GacceitHa p. Mamkm mHa CesepHom Haskase.
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Hopoo6pa3zopanua mMOAHeMM NPAYpPOYeHH K HeIPABHJILHEIM, BETBALIMIMCAH,
OUIAHAPAYECKNM IIOJIOCTAM, KOTOpHE, HOBHIAMMOMY, NPEACTaBIAT c0GOI0
TpyGKA oT KopHeH pacrenmii. IloBepXHOCTE yKasaHHEX IOJOCTEl MHKPYCTA-
posaHa BHAeneHmamu Meuarmx, po 0,1—0,3 MM, maomerprmueckmx KyGo-OKTa-
3pAYECKNX KPHUCTAJIJIMKOB NINNHEJN; NOCIeJHAS HWHOTAA HMeeT BHJ YIUIO-
IeHHBIX 3epPHBINIEK CKOPJIYNOBAaTOI'O CTPOSHHSA.

Hogroo6paszoBanna B OOHYHKIX, HeMeTaMOPPU30BAHHHIX OCAJOYHHX HOPO-
IaxX paslIMYHBIX MOANQPHKANWI ABYOKHCH THTAHA — Py TH N a, aHAaTa3a

@nr. 1. Xapakrep CKOmJeHAH PyTAJNa B CIAIAAHON IinHe caoa Ne 4
TpomuHCKOro MecroposkieHns. X 400 (mo M. E. fikosaesoii, 1953).

YepHbic NPU3MOYKH M NGl — PYTHMII; CBeTJILIe IPU3MOYKHM — TYDPMajMH,

HOGpPpYyKHTA — [JaBHO H3BECTHHl M B OTAEIBHHIX CIYydaAX KOCTATOYHO MO-
gpobno ommcanel. O630p MMewINMAXCA JIHTEPATYPHBIX MAHHBIX O BTOPHYHBIX
BHIEJICHUAX THX MUHEPAaJIOB Cpeld OCagOYHHX IOPON MOKHO HaliTm B ymo-
muHapmuxcsa padorax II. Bocsanma (Boswell, 1933), 1. A. IIpeoGpasencroro
(1940) m yacteo B mpmmeuanusax B. II. Barypnna x pycckomy m3maHmio py-
KOBOACTBa mo meTporpadmm ocagounsix mopox I B. Munsnuepa (1934). U3 ca-
MEIX HOCJIeJHHX HAXOXOK B 9TOH 00JIaCTH CjlefyeT OTMeTHTH HOBOOGpa3oBaHHEIE
OpyKAT M aHaTas B IeCYAHO-TIIMHACTHIX OTIOKEHHAX KABETCKOro M ¢paH-
ckoro sipycoB mesona Ha IOmxuom Tmmane, omncanmmie II. II. Cepmwouenxo
u JI. B. JoGporsoperoit (1949). It muuepanst ofpasyioT 3fech mpeKpac-
HHle MHAKDPOCKONMYEeCKHe KpPHCTAVIMKH, BEpacTaloille Ha OTHOCHTEILHO
Gonee KpynHHX 3epHax JeiikokceHa. H. B. Jlorsmuenxo (1944) o6mapymmun
BTOpMYHEIE TUTAHOBHE MIHEDAJH B KAMEHHOYIOJBHEIX OTIO)KEHHAX CeBepo-
Bocroka Jlon6acca. II. H. Ilmtxosckan (1953) ycraHOBHJla B JeBOHCKHUX Hec-
gaHnKax 3amanuoil BamKnpmy mOCTOSHHOE COBMeCTHOE IPHACYTCTBHE BTOpPHY-
HHX THTAHNCTRIX MHHEpAJIOB, KAOJNMHATA M OOYIJIMBIIMXCS PAaCTHTENbHBIX
ocratkoB. M. E. fIxosnepa (1953) orMeTnmiia Hajimdme HOBOOGpPA30BAHHOrO
pyTHNa B JKEHPHOI Ha omyns rimHe ciiod Ne 4 TpommEcKOro MecTOopoKAEEAA
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Ha BocTo9HOM critore CpenHero ¥ pana (fur. 1). Bupenennsa pytuia B TpOMMH-
CKO#l ramHe mMewoT BRI Meaxnx, 1o 0,025 MM, KOpHYHEBHIX IPU3MOYEK, MHOTA
o6pasyomux KoJleHIaThHe NBOMHEKA; OIH ACCONAMPYIOT B IOPOHEe ¢ BTOPHY-
HEIMH K€ KBapmeM M TYpPMajIHHOM H MecTaMu o0pa3yloT 3HAYMTeJIbHEIE CKOI-
menna. 10. A, Xonak (cM. craThio B HacToAIleM cOOpHUKe) OOHAPYKUJI B KeM-
Gpuitcknx gosmomaToBhix nopomax lOskmoit fikyrnu BTOpHMYHHe aHaTas m Gpy-
KHAT, 9aCTO B BAMe IPEBOCXONHO 00pa3s0oBaHHHX KPHCTAJIINKOB, Kak OH BEIpa-
CTAOINX W3 3epeH JIeHKOKceHa M, OYeBHMHO, ABJIAKIIMXCA NMPOAYKTOM IIpe-
obpasopannsa nmocaeguero. H. B. Penrapren (cM. crarsio B HacToAlleM cGop-
HAKe) HAIlUla MHOTOYMCIIEHHHe M pa3HooOpasHHE HOBOOOpa30BAaHAA aHATa3a
7 OpykdaTa B NOpoOfax NIPORYKTHBHOI CBHTH KaMeHHOYTOJBLHOTO BO3pacTa
Haparanpunckoro Gacceitna. TrmTaHOBEe MEHepasibl HaXORATCA 3[ech MM
B TEeCHOH cBsA3M ¢ OOYIJIeHHHMH pacTUTEJ]BHBIMH OcTaTKamme, 6o obpasyior
o6ocofieHHbe CKOMIEeHUsA, KOTOpPHE dallle BCer0 MMeloT XapaKTep MHKpPOCKO-
mavecknx jxeox. H. B, Peurapres mosaraer, 910 TETaH GbIJI IepBOHAYAIBHO
CKOHIOEHTPHPOBAH OMOXMMHUYECKHM IyTeM, a 3aTeM, NPH pa3jIOMeHAHM pacTH-
TeJLHOTO MaTepnana, 060co6mica oT Hero m 06pa3oBaJl CaMOCTUATEIbHEIE BEI-
HejleHAs B BHAe BTOPMYHEIX KpHCTAJJINKOB aHaTasa m GpyknTa.

Henrsa He oTMeTmTh BechbMa WHTEPeCHEIX HAaXOZOK HOBOOOpa3oBaH-
HEIX HCOJIOYeK PYTHJla BHYTPH paKoBuH Bathysiphon argenteus (A. B. Dick,
1928).

Cnefyer HamOMHHTH, YTO B MAHEpPaJOrAH HOPHMHATO CYMATATH, YTO PYTHII,
IEPOKO pacUOpPOCTPaHeHHHH B FIybOoKo MeTaMOp(QH30BaHHEIX IOpoAax —
rHelicax M clIaHLAX, a TaKKe B JKAJIaX AJBIHIACKOro TWma, ofpasyercAa Iias-
HBIM 06pa3oM OpH BHICOKAX TeMmepaTrypax. [is aHarasa m GpYKHTa TaKKe
cunTaeTcsA THOMYHBIM HX HaXOkAeHWE B JHMJIaX aJIbIINACKOrO THOA CPeld CHeii-
cos n cananueB ([mx. J. Hawa u ap., 1951, crp. 92 m 125).

5. BTOPHYHBIE ITIOJIEBBIE IITATBI

Bonemoii wmHTepec HpeACTaBIAAOT MHOIOYHC/IEHHHE H pa3HooOpa3HEHe
HaXO[KHA Cpefy OCANOYHHX TOJLI, He MOABEPTHHUXCA elle 3aMeTHOMY MeTaMop-
¢mamy, HOBOOOpasOBaHHE pas3JIMYHEIX CHIMKATOB.

OO6uen3BecTHO, YTO HEKOTOphle CHJIMKATH BO3HWKAlOT Ha IOBePXHOCTH
deMIy B Xofe O0Caf0YHOrO @mpomecca. H TaKMM CHIAKAaTaM OTHOCATCA,
HalpUMep, MHPOKO PACIPOCTPaHEHHEIe B OCAOYHHX NOPOJAaX IIIayKOHHT, Je-
OTOXJIOPHUTH, KAOJIMH H KPYTHe M3 IPYNOE MHHEPANoB IJIMH, TAXPOCIIONH,
a TaKKe XPOMCOJeprKalllMil BOJIKOHCKOHT, MeNbCOAep:allasd XpH30KOJIJIA,
pasJnYHbe T'EPOCHIIAKATH HUKeJId W MHOrHe ApyrHe.

9TH CHJIMKATH XapaKTepPH3YITCA pPANOM TAODMYHBIX npusHaxos. Hak
OpaBWI0, OHH OTIMYAIOTCHA HOBHIMIEHHEIM COflepKaHmeM BOABI, IepeMeHHEIM
XMMHBYEeCKHM COCTaBOM, aMOP(HHM HJIA CKPHTOKPUCTAIIMYECKEM CTPOCHHEM
H OTCYTCTBHEM XOPOIIO OrpaHeHHHIX KPHCTAJJIOB. JTH W APYrHe ocobeHHOCTH
CHIIMKATOB 30HH BHLIBETDUBAaHHA H 3OHH O0CAaAKOOOpPa30BAaHHA [OCTATOYHO
Pe3KO OTINYaloT MX OT CHJIMKATOB 30HEI MarMsl I MeramMopdmaMma.

Onnako ceifgac MMeeTCA AOCTaTOYHOe KOJIMYECTBO AAHHBIX, MO3BOJIAIIIAX
YTBepKAaTh, 4TO y/Ke B OTHOCHTEJILHO paHHEe CTaidi HaXOKIeHWsA 0camod-
HHIX IOPOJ B Helpax 3eMJd, 3af0JIr0 [0 TOr0 MOMEHTA, KOTa OHH AOCTHCAIOT
COCTOAHHA MeTaMOPQUYIeCKHX ITOPOA, B HUX HAYNHAIOT Pa3BHBATHCA IPOLECCHI,
OpUBOAAINAEe K BOSHHKHOBEHMI0 HOBOOOGDAa30BaHHHX CMIIMKATOB, KOTODHE BO
BCell MOJIHOTe HX Das3BATHA MHl Ha6llloflaeM B IOPOXaX 30HH MeraMmopdmama
H 30HH MAarmsl.

Tak, HanpmMep, B OCaKOYHHIX HOPOAAaX pPasHOrO BO3pacTa B OIPOMHHIX
Macmrabax HpOMCXOAMT o6pasoBaHHe TaK HA3HBAeMHX BTOPHYHHX I O J e-
BHX IIarToB; BIOT Npomecc NONYYHJI Haspaume (elbAmmnaTH3anum
ocapounsix mopof. Eme A. E. ®epcmam (1922, crp. 156) ykasmBam, €ro

9






wald a. Milton, 1929) gna HOBOOGpa3oBaHHEIX HOJEBHIX IIATOB U3 CHITYPHM-
ckux mapecTHAKoB mrara Heo-Mopk. B To ke Bpems, mo pauusm Ba. Ymp-
pruckoro (1916), pasmep HOBOOGpa30BaHHKX HOJEBOIMIIOATOBHX KpPHCTAJIIA-
KOB 3 KHeBcKoro mena xoiebierca or 0,003 go 0,03 MM, T. e. 3mecs KpacTam-
JIEKA IpAMEpHO B JeCATH pa3 MeHbIIe, 9eM B MOPOAX Haje030HCKOro BO3pacTa.
Hpncrannuku moneBEX mnaroB W3 IOPCKEX oriaoxkenmit HaBkasa, mo Habiio-
meunaM B. II. Barypmua (1928), mMeloT mpoMekyTOUHHI pa3Mmep, a MMeHHO
or 0,05 mo 0,15 mm,

Onuako ot 3Toil HaMevalollelica oblell TeHAeHUNA K YBeJINYGHAID pasmepa
HOBOOGpA30BAHHKX NOJEBHX IIDATOB IO Mepe Iepexofa K 0ojee KpeBHUM
0ocaflogHbIM ofpa3oBaHEAM HaOMIONAalOTCA HEepefKO U 3HAUMTENIhHEIE OTKJIOHE-
HAfA, CBsA3aHHHE, 0YeBHAHO, ¢ MecTHHIME mpmumHamd. Tak, cammii Gonbmroi
pasMep HOBOOOpPAa30BAaHHHEIX IOJEBHIX MINATOB 3aperHCTPHPOBAH [IJIA NOKEM-
Opuiickux mopop u3 okpectHocteil r. IloBemma (mo 1 cmM), AnA mokemOpmid-
CKHOX jKe M3BeCTHAKOB beHrasmm (Taxske Xo 1 cM) W B T0 ixe BpeMA — AaA
9OIEHOBKIX M3BECTHAKOB W3 OoKpecTHOcTedl [lapma B Urtammm (mo 11 mm).

OTHOCHTENHHO NPHEYPOUICHHOCTA BTODHYHHX MOJIEBHIX MIATOB K OIpefe-
NeHHOMY THOY OCAJOYHHX IOPOJA CPABHATENHHO elile He TAK JABHO CYINECTBO-
BaJI0 MHeHHe, 4TO (esibAMIATA3ANAN HOABEPralTCcs JUINbp KapGoHATHRE HO-
pornel. Opnaxo pacmmpende H yriyGiaedde HaGmoOeHAR ONPOBEPrio 3TO Hped-
mosioykenme. Cedluac ycTaHOBJIEHO OPHCYTCTBEE HOBOOGPA30BaHHHX HOJEBHIX
MNOaToB He TONBKO B PAa3iIMYHEX KapGOHATHHX HOpPOAAaX OT H3BeCTHAKOB 0
HOJIOMUTOBBIX MOPOJ BKIIYATENLHO, HO TAKIKE B Meprejiix @ BO Becell ramMMe
cpemHe- ©® MeJIKOOONOMOYHHIX mopoj (meCKA, NecYaHAKH, AaJIeBPOJIATHI,
TJIAHH).

Cnepyer oTMeTHTH, 9TO HamOoJbIoee COfep:KaHWe HOBOOGpa30BaHHHIX NO-
seBbix mnaroB y Hac B CCCP Gruto ycTaHOBIEHO AJIA HEKOTOPHX TIIMHUCTHIX
o6Gpasosaunii IlonMockoBHOrO 6acceiina ¥ AJjia Dpocioex, CAILHO 06oramesHEX
FAAUACTHM K€ MaTepHaJioM, HPOXOAALUMX cpemd AOKeMOpuiickax KapGomar-
HEIX mopopn okpectHocreii r. IloBenna. ByxBsansno BO BCex mopomax, B KOTO-
pux 0buI0 O0GHApyKeHO HPHCYTCTBAE HOBOOGPa3OBAaHHHX MNOJEBHX IINATOB
HCCIIe[[0OBATeJIH HEM3MEeHHO OTMeJa/Id ONHOBpeMeHHOe IPHCYTCTBAE B TEX JKe
IOpOfaX IVIMHHACTOTO BellecTBAa. JTO 3acTaBisfeT Ipefmoiarars, 9410 0Gpaso-
BaHAe HOJIeBHIX INOATOB TaK MJIM MHA4Ye CBA3aHO ¢ HPACYTCTBEEM B HmOpoAax
ramHAcTOro Matepmana. HepmocraToumas momuora ommcasms yclIOBHE Haxo-
JKOeHUsA HOBOOODa30BaHHHX HOJEBHX IIMATOB B 3apy6e:XKHHX o0cafoYHHX
mopofax, K COKajleHMi0, He JaeT BO3MOKHOCTH YJIOBATH TAKYH0 Ke reHeTH-
YeCKYI0 CBA3b MEMKAY BTOPHMYHBIMA IIOJIEBHIMA MIOATAMH H IJIAHACTHIM Bele-
CTBOM JJI 3apyOeKHEX OCafOYHHX TOJIII, KAK 3TO MOMKHO CHAEJaTh Ha OCHOBA-
HAA HAIAX OTE€YeCTBEHHHX MATEpPHAJIOB.

O6pamaer Ha ce0a BHAMaHAe XapaKTepHAs accOMAANAs MAHEpAJOB,
CONYTCTBYIILAX B OCafOYHHX HOPOAAX BTOPHYHKM HOJEBHIM HIINATaM.

B xagectBe OOGHIYHEIX W, MOMKHO CKa3aTh, IMOCTOAHHHX HJIH, BO BCAKOM
clydae, BechbMa 9YacTHX CHYTHUKOB HOBOOODPA30BAHHHX MOJIEBHIX INNATOB OT-
MewalTcA pa3jInYHEE PasHOBHAHOCTA CBOOOTHOrO KpeMHe3eMa: omaj, Xaj-
mefOH M 9galfe BCero KBap.

Hdna mocmepHero, Kak HIpPaBAJIO, XapaKTepHH CBEKeCThb, IPEBOCXONHASA
OTPaHEeHHOCTh W 4YacTOe Hajimdme Ha 00OMX KOHOAX KPACTALIAKOB OHpPaMHA-
"Jomono6HHX rpaHelf poMG0aApOB. ITH W [ApYrAe NPESHAKH CBAAETEILCTBYIOT
06 ero BropmaHOM 00pasoBaHmH,

B kagecTBe COYTHHKOB MOJIEBHX NIMATOB AOCTATOYHO 9acTO YUOMHHAIOTCSH
Tarke CcaOOH. DBosee TOYHOe MAHepaJiorMuecKoe OIpefelieHHe HX OOBIIHO
OTCYTCTBYeT; B OTHAeJBHHX CJIydafX YNOMAHAKTCA (JIOTONAT H CepHIMT.
Hepeagro cmonst uMeror ¢opmy DpaBHIALHBIX MECTAYTONBHHX IJIACTEHOK MH-
KDPOCKOLOAYECKOr0 pa3Mepa; oHA JnG0 GHBAIOT pacHmoNOKeHH BHE KpPHCTAJ-
JAKOB II0JIeBRIX IIIATOB, JA00 BK/IYEHH B HHX; IOCJAeAHee OGCTOATENLCTBO

11



VKa3hHBaeT Ha BO3MOKHOCTh Oojlee paHHero o6pa3oBaHHA BTOPHYHEIX CJIOJ,
HEMeJIN DOJIeBHX IINATOB.

Taxe HOCTATOYHO 9aCTO BTOPMYHEIM HOJEeBRM IINaTaM COOYTCTBYET BTO-
PUYHBIA jKe TYPMaJnH B BHMe MeJIKHX, NPAaBHJIbHO OrpaHeHHBIX IpH3MaTHYe-
CKAX KPHCTAJIMKOB. B nMTepaType HeT HM OJHOrO yNOMHHAHHS O HaXOJe-
HEM TYpPMaJHHA, BKIIOYEHHOTO B KDHUCTAJIH HOBOOGDA30BAHHOTO IIOJIEBOTO
moara. 9T0 MOMKeT paccMaTpPHBAThCA KaK yKasaHMe Ha TO, 4TO BTOPHYHEIM
TypManmH fABjsderca Oonee NO3QHeHd reHepammeil, 9eM HOBOOGpa3oBaHHEIe
moJjieBble INMATHL.

Haxonenm, mMeloTcss OTHeNIbHEE yKa3aHNss Ha HPHECYTCTBHe B OCaTOYHBIX
mopoxax, HapAAy ¢ MOJIeBEIMH IIIaTaM1, HOBOOOPA30BAHHEIX anaTuTa, GpyKHTa,
xnopura (neiixteHbepraTa), reMaTHTa, POroBHX OOMaHOK H, B YaCTHOCTH,
aKTHHONATA, AWOICHAA W, HaKoHem, aclecTa.

O6pamaer Ha ce6s g BHHMaHMe TO OOCTOATeNBLCTBO, 9TO HaubGojlee HacTo
BCTpedYawn(ascsi B OCAfOYHHX IIOPONAX AacCONAANMsA HOBOOGPA30BAHHBIX HO-
JIEBHIX INMATOB C KBApIEM, CIIOfOH M TYPMAJIMHOM IOBTOpSET aHAJOrHYHYIO
MEHEPAJILHYIO acCOLMANNIO, XOPOMIO M3BeCTHYIO IJIA MarMaTHYecKHX HOPOH.

OTHOCHTENHFHO NPWHANIEKHOCTH HOBOOGDA30BAHHHIX IOJEBHX IMIATOB
K OmpefelieHHKIM MHUHEPAJOrHYecKIM BHIaM HeOOXORMMO IpeK[ae BCEero oT-
MeTHTb ClIeAyiolllee: AMArHOCTHKA HOBOOOPA30BAHHHIX IIOJEBHX MINATOB,
BCTPEYEHHEIX CPEAN 0CAJOYHHIX HOPOJ, 10 HeoOXOMIMOCTH OCHOBEIBAETCA IiIaB-
HEM 06pa3oM HMa ONpCAeNeHNH, HPH TOM He BCerja AOCTATOYHO WOJIHOM, HX
OLTHYCCKAX KOHCTAHT. JTH ONIpeJesIcHAs MHOTHA NOMOIHAIOTCA XNMUYeCKAMH
AHANM3aMA COBOKYIHOCTH MHOMCCTBA IOJIEBOMIATOBHX KPHCTA/UIMKOB, T. €.
HX CMecu, TAK KaK B CHILy HAYTOKHOH BeJIMIMHbI, IPOM3BOACTBO XMMHYECKUX
AaHANIM30B KaMAOr0 OTJEeNBHOr0 KPHCTAVINKA, KaK [IPAaBHJIO, HEBO3MOKHO.
Hopeiimae mpuaeMn WccleqOBaHMA — PEHTMEHOBCKHA H  3JIeKTPOHHOMHKPO-
CKONMYECKMA aHAJIM3K — K IOJEBOMIATOBHM HOBOOGpa3oBaHHAM M3 ocamod-
HHX HOPOJ IOKA elle He NPAMeHANHCH.

EcTecTBeHHO, 4TO IpH 3THX YCIOBHAX MHAHEpAJIOTHYecKasg AMArHOCTHKA
HOBOOGPA30BAHHEIX NOJIEBHX IINAaTOB He MOMKET CYATATHCA COBEPIIEHHOM,
N BIOJIHE MOHATHH OTAEJBHEIC CIydYaM, KOTHA BTOPWYHbIE IM0JIeBhe WIIATHI,
BHIJIeJICHHBIC U3 OTJIOKeHHH OMHOFO M TOTO K€ BO3PacTa M OJXHOrO U TOTO e
paiioHa, ONpemeNAOTCA PA3HBIMH MCCIIENOBATEIAMH HO-Pa3HOMY; TaK, HAalpU-
Mep, HOJIeBHE INNATH N3 MeJOBHIX OTIokeHmH Ilapmxckoro GacceiiHa OHIIM
onpenenenn JI. Kaita (Cayeux, 1895) xak opTrokisas, a mozgHee OHM OBUIM Te-
peonpenenernst ®@. I'panmxanom (Grandjean, 1909) xak MmkpoximH.

Tounoe ompenmenenme HOBOOOpPA30BAaHHHIX IOJEBHIX INOATOB elne Golee
OCIIOKHACTCA HANAYMEM YV HEKOTOPHIX M3 HAX TAKHX CBOMCTB, KOTOpHE He Ha-
6aromaoTea y MOJeBEIX IMIOATOB, BXOAALINX B COCTAB MAarMATHIeCKNX H MeTa-
moppnuecknx mopox. Ha cnenndmueckre kprcramnorpaduucckne ocoGeHHOCTA
HEKOTOPHIX BTOPMYHKX IOJIEBHIX MNOATOB M3 OCAZOYHEIX IOPOA oGpaTHI BHH-
manme eme II. A. 3emargenckmii (1916), ommcaBmmMii TOHKMe HITIOBHTHEIC
mpA3MaTAYeCKHEe XKPHUCTANIbl, Kak GBI pacuienjieHHEe Ha OHOM WA Ha o0oHX
KOHI[aX W IpeACTaBIAIONMe co000 KapicOancKme RABONHUKM.

JIJIs1 BTOPWYHHIX HOJICBEIX INTIATOB W3 TPHACOBHX IlecdaHNKoB VIpaamnpwu
. JI. Peitnonsac (Reynolds, 1929) o6Hapy:kuiia HeCOOTBETCTBHE MeKAY HX
ONTHYECKNMH M XWMHYeCKHMH CBoiicTBamu. Memnay mpounM, Ams HAX OBLT
ompenesieH YEeIbHEHIT Bec 2,54, T. e. caMHil HA3KMil H3 YAEILHHIX Becos, Ha-
OmogaBmIAXCA JIA IOJIEBHIX IIMATOB.

Bce »TH pgaHHEE CBHIETENBCTBYIOT O fACHO BHIPAKEHHHEIX MUNOMOLPHHHT
0c06eHHOCTAX, IPHCYIIAX HOBOOGPA30BAHHEIM IOJIEBHM IINATaM A3 0CAZOYHEIX
OOpOJA; K COMKAJIEHHIO, 9T OCOGEHHOCTH OCTAKTCA [0 CHX HOP OdYeHb Majlo
HM3y9eHHBIMH.

VYuntoiBasg OTMeYeHHEE OOCTOATENILCTBA, OCIOMKHAWIINEe TOTHOE Ompepesie-
HAe HOBOOOpA30BaHHHX IOJIEBHIX ITHATOB, MO)KHO HPHBECTH CINCOK HX pas-
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CorzacHo rocmoAcTBYIOIEMY IPeACTaBIIeHAI0, HOBOOGpa3oBaHHEE IOJE~
BHE IINATH, HAaXOAEMEE CpPefHd OCAfO0YHHX IOPOJ, BOHUKJIH B HOCIEIHAX
B YCJIOBHAX JOBOJHHO OOHYHOrO TeMIEePATypPHOro M AMHAMHYECKOrO PEKEMA,
6e3 CyIeCTBEHHOr0 Y4acTHA KAaKUX-IN60 BHEMHEX (GaKTOPOB, B pesyianTaTe
KpaiiHe MeJJIeHHKX XAMEYECKHX PeaKOuil I IeperpynnapPOBOK HOHOB, HPACYT-
CTBOBABIIEX B IOPOLAX ¢ MOMEeHTa HX oGpasoBaHusa. B gacTHocTH, momyckaerca
BO3MOKHOCTE ME[JICHHOTO B3aHMONEHCTBHA T[VIHHHCTOTO AMIOMOCHIMKATHOrO
BeLHeCTBA OCAfKa CO INeJIoYaMH, ajcoOpOMPOBAHHEIME M3 MODCKOM BOJH, B pe-
3yanTaTe 9ero ¥ BO3HHMKAET IOJIEBOIMIATOBAA MOJEKYJa (B 9TOM ¢BA3W 3aciy-
;KOBaeT BHAMaHWA ykaszaume . I'pammxaBa o TOM, 9TO BTODHYHEIE LOJEBHE
MOAaTH HA pasdy He ORI OGHApY)KeHH CPENH IPEeCHOBOAHHX OTIOMKEHHIA),

Heranm m cymecTBO npomecca ¢elpAMIaTA3aNAA OCAfOYHHX TOPOJ,
Tpebyiolnero mejkle reojIorA9ecKre SMOXH AJA TOTO, 9TO0H AaTh BAJAMEE IOA,
MHEKPOCKOIIOM Pe3YJIhTaThl B BHJe MeJbUalMAX KPHACTAJIMKOB IOJIEBRIX INIa-
TOB, OCTAIOTCA IOKA ellle He pa3bsacHeHHHMH. Ho Bce mMerommecss B HacToAlee
BpeMa (aKTHYeCKHe AAHHHE COIVIACHO CBHAETEJIHCTBYIOT O TOM, 4YTO TaKOM
mpomecc IMHAPOKO HPOTEeKaeT B ocafoYHHX Toamax. Ilommmo wacro mabmonae-
MHX OPAaBAJILHHX HAAOMOD(HEX OdYepTaHHE HOBOOOPAa30BAHHKX KpHCTal-
JNMKOB IOJIeBHIX MNAaTOB, O BTOPAYHOM HX 0GpasoBaHAA B OCAf0YHHIX TOJIIAX
TOBOPAT TaKKe CleAYIiHe HAGI0IeHAA:

peresepanma 00JIOMKOB IOJIEBHX IIINaTOB, NOABEPTmMUXcsA DaHee BEHIBETPH-
BAaHMIO; HapacTaHMe IOJIEBOIINATOBON KAaeMKHE B TaKHAX CJIYdYaAX MOIJIO HMeTh
MeCTO TOJIBKO IIOCJIe TOTO, KAK BEIBETPEJEIE IIOJIEBONMIIATOBHE 00JIOMKH OTIIO-
JKEJIACH W BOIIJIA B COCTAB HOPOJHL;

3anojHeHHe , HOBOOOPa30BaHHKMHE IOJIeBRHIMH INIATAMHA IOPOBOTO IPO-
CTPAHCTBA MEKAY 06I0MOYHHIMYA 3epHAME TaK, UTO COCeRHHe O0JIOMKH KBapma
M 3epHA CHHIeHETHIHOr0 IVIAYKOHHTA OKA3HBAIOTCA YAaCTHIHO KaK OBl OXBa-
9eHHHIMHE II0JIeBOMIATOBHM MaTepHaJoM;

gacTo HabiogaeMoe HajaAyde BHYTPH KPHCTANINKOB HOBOOGPAa30BaHHEIX
OOJIeBHX IMIATOB YIJIECTOrO M TJIMHHECTOrO BelieCTBa, COBEPMEHHO aHAJIOrAd-
HOr0 YIVIMCTOMY W TJIMHECTOMY BellleCTBY BMeWaINell MOPOMH; IDH STOM'
BKJII0UEHHOE BELECTBO HEPEAKO pAacIoiaraercs BHYTPH KPHCTAJUIMKOB IOJIe-
BHIX ITIATOB 30HAJILHO, AapallilelbH0 HX KPHCTA/NIOrpafAidecKAM O4ePTAHMAM ;

HaOJofaBmMAeca ciydal HAaXOKAeHUA HOBOOOPA30BAHHEIX MOJIEBHIX IIMA-
TOB BHYTPH PAaKOBEH aMMOHHTOB, a TaKyKe CJIy9ad 3aNO0JHeHHH OIeBHIMHE ma-
TaMHM KaBepH H OYCTOTOK BHYTPH yiKe c(POPMEPOBABIIAXCA OCAJOYHHX ILOPOX;

OOWCaHHOe B JIATEPAType HaJllmdme CKeJIeTOB PagHoNiApHi, 3aKII0YeHHHX
BHYTPH KDHCTaJJI0B HOBOOOPA30BAaHHHX MOJIEBHX MIIATOB;

OTMedeHHAA BHINe TeHAECHIAsA K yBeJHWIEeHMIO pasMepa M KOJIHYecTBA HO-
B0oOGpa3OBaHHHX KPHCTAJJIOB IOJEBHIX IMOATOB IO Mepe Iepexofa or Gonee
MONOAKX K Goslee JpeBHAM OCaf0YHHM 00pPa30BaHHAM.

YunTeBasg, 4T0 Bce 3TH NAaHHHE OTHOCATCA K OCAMOYHEIM IIOPOJaM, He He-
cymuM Ha cefe clefoB riIyGEHHOTO MeTaMoppH3Ma M BO3JEHCTBHA MarMaTd-
9eCKHX areHTOB, IPHXONHTCA UPH3HATH, YTO HIIOKEHHHE HAGNIONEHHA CIY-
maT OGeCCOHOPHEIM [OKa3aTelbCTBOM BO3MOMKHOCTH o0Gpa3oBaHMA IOJIEBHX
MOaToB B OCAfOYHEIX TOJINAX OPH elle JOBOJIBbHO OORYHHX TepMOAUBAMHYeE-
CKHX YCJIOBHAX, Ge3 KaKoro-am0o CyImeCTBeHHOTO BO3[EHCTBAA MOCTOPOHHHX
areHTOB, IVIaBHHIM 00pasoM 3a C9eT BelIecTBA M 3HEPrAH CaMUX OCafOIHEIX
TOpoA.

6. BTOPIYHBIE ILIEOJINTHI 1 BJH3KHAE K HAM
MBAHEPAJIBI

IleonmTH m6IA3KAe K HEM MHEHEpPAaJH M3BeCTHH TIJIABHEIM 06paszom
KaK MEHepAajH, CBA3AHHHE C THAPOTePMATbHHME mpomeccamd. Ilo naHEEIM
COBPEMeHHEIX MUHEPAJIOFAYeCKAX CIPAaBOYHHKOB, IMEOJATH BCTPEYaloTCHd, KAaK
OpaB@Io, B THAPOTEPMAJbHO-A3MEHEHHHX MarMaTHYeCKEX IIOPOAAax, 9acTo
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B nysHpucTHX 3pdysmBax (MaHmedbmTeiiHaXx), ocobeHHO B 0(asanpTax mpm
TOJBOAHKIX W3BepKEeHHAX, 3aTeM B IerMaTHTax, rae ofpasyioTca B uHcIe
mocjeHAX MHOHepajioB j#G0 B OYCTOTaxX, JNAGO MeTacOMATHIECKHEM IIyTeM,
HaKOHeI{, B psjfie THAPOTePMAJLHKX PYMHEX MECTOPOKNEHHH M B HEKOTOPHIX
COBPEMEHHHX TOpAYHX HMCTOYHAKAX.

Cpenn coBpeMeHHHIX IIyGOKOBONHKX OKeaHHYeCKUX OT/IOKeHHH JaBHO OLLI
H3BeCTeH KaJA-KaJbOHEBHHA meonnT — ¢umannmcar, oGpasoBaHAe KOTOPOro
OOHYHO CBA3HBAeTCA € IONBORNHON BYJIKAaHAYeCKOH NeATEIHHOCTHIO.

IlepBrie Haxogx® aBaNbLONMA ! cpefE 0CaZOYHHX HMOPOH, TAKKe CBA3HBA-
amch, anbo ¢ BYJIKaHHIECKOH /lesiTeIbHOCTHIO, IGO0 ¢ MOABONHBIM PA3JI0KeEAEM
(raIsMOpoNE30M) HPONYKTOB BYJKAHAYECKHAX H3BePrKeHMH.

Tak, Bn. Manumex (1936) ob6Hapysxmn Hajnpude aHAJABOHMA B HECKax
kpacHonBera B Hedrepare, B 3akacnmm M B nopofax NWPORYKTUBHOH TOIIH
AnmepoHckoro moayocrpoBa. O6pazoBaHme 3Toro MmHepana Bi. Manmmer
Oo0BACHEI UepepoKAcHHEeM BYJIKAaHAYECKOrO0 CTeKJa; OH YCTaHOBHJ, 9TO
aBajpOEM oGpa3oBajicsi He BO BpeMs oGpa3oBaHUA 0CafKa, a B 6ojiee MO3THIOI0
CTafuI0, O 9eM CBHMETENLCTBYeT, KAK BEHIPAjKaeTC aBTOp, KEONHHI Xapak-
Tep» APY30BHX CKONJEHHI aHaJpnuMA.

II. II. Aspycmurm (1938) Gmno ycTaHOBIEHO HPHCYTCTBHE BTOPHIHOTO
aHaJBIOAMA B BOJe HPEKPAacHO oGpa30oBaHHHX TPANENOdAPOB M B BHAEe IEMEH-
TApYIOIlell MaccH, CKpemWIAollel O00JIOMOYHHeE 3epHA, B IOPCKHX HOPOAax
Vpano-IMbenckoro pailoHa. ABTOpP IPeXIONIOKATENbHO 00BACHAN oOpasoBa-
HAe aHaJbUUMa pasioKeHmeM 006JI0MKOB 5Q¢§y3HBOB.

H. B. Penraprer (1940) mamma HOBOOOpa30BaHWS aHAJLOHEMA B Iecda-
HAKaX Kas3aHCKOro Apyca HupoBckoil oGmacTH, rfle OH BCTpedaeTcd HAPALY
¢ BTOPAYHHIMA BEIIeIeHASMHA XJIOPATOB. AHAIBOEM HaXOJATCA 3[ech MU B He-
TmOCPeACTBEeHHOH GAHM30CTH OT 0GJIOMKOB 3PQysmBOB, WIH BHE 3aBHCHMOCTH
or HuX, 410, mo MHenmo H. B. PerrapreH, cBHAeTeILCTBYeT O CHOCOGHOCTH
aHAJIBIAMA INepeMellaThbcA B Ipefeliax DecYaHOro CJIod.

Iloagmee H. B. PenrapTeH ommcasia eoJINTH B3 I'PYNOH MOpAEHATA H3
BEDXHEOMEJIOBHX H NaJeOreHOBHX OTJIOMEeHHMA BOCTOYHOTO CKJIOHA Ypana
(Penrapren, 1945). OcofGeHEO XapaKTepHO OKa3aloCh CONEPIKAHHE LEOIHTOB
B IIOPOJIaX [ATCKOTO ApYca, Iie OHA COCTAaBiaAIOT oKolo 70% rimuEncroil dpax-
IHA HeCYaHHX NOPOM, IOJb3YIOTCA PErHOHANILHEIM PACIPOCTPAHEHAEM HA 60JIb-
MOl TeppATOPHHA A ONATH-TAKHE aCCONUMPYIOT ¢ XJopuTOoM. Ilo Tpagmmmm m a7
sToro cnyuada H. B. PeRrapren mpeamosio;KuTeNIbHO FKOMYCKAJIA CBA3b IEOJIH-
TOB ¢ ofsoMKaME 3(P(y3nmBOB, KOTOpHe, IO €e MHEHWIO, MOIVIM CHOCHTHCA
¢ ¥Ypana.

Eme nmoanmee H. B. Penrapren (1950) o6Hapyxnia JJOMOHTUT ¥ aHAIBOAM
B EmKHelopckux oTaoyxeEnax CeBepHoro Hapkasa, rie 3Tu MHHepaJsl BCTpe-
9aj0TCA B ACCONMANAHE C BTOPMYHEIMM BHIEICHHAME XJopuTa W Tanbpka. Ce-
BEDOKABKAa3CKHEe IEONNTH M HeoJHNTONONOGHEHE BHAEAeHWA BHIIONHAT Y-
CTOTKH M TPEIIMHKA WIH 0o0pasyioT MOJI09HO-Gellble THE3NHINKH, pellbedHO
BHAeNAImMAecd Ha obuieM Oypo-KpacHOM (0He BMEINAIOLIAX HX KejIe3mCTo-
mec4aRsXx mopon. HaGmionenns Haj B3amMHBIM pAacHoJIOMKeHNe MHAHEPAaJIoOB
OO3BOJIMJIA YCTAHOBATEL CAEAYOINYI0 IOCIEA0BATENLHOCTE O0OPa3sOBAHMAS BTO-
PAYHEX MNHEpaJIOB: JIOMOHTAT—XJIOpAT—aHadpnuM—raneK. IIposemen-
HBle HccllefoBaHNMA YGeWJN aBTOpa B OTCYTCTBHH B MOPONAX, COAEPKAIAX
YKa3aHHble MHAHEpajH, KaKAX-THO0 OPH3HAKOB MeTaMopdpmsMa H TepMallb-
HEIX BO3[ECTBHI, 8 TAaKe B HEBO3MOKHOCTH OOBACHATH B JAHHOM cjydae
o6pasoBaHme 9TAX MAHEPAJIOB 3a CYeT N3MeHEeHAA BYJIKAaHOreHHOTO MaTepmaJa.
ITosromy Ha sToT pas H. B. Pemrapren BhCKazaja IpefmoioKeHHAe O CHH-

1 Tlo HOBeWmMM KPHCTAIIOXAMAYECKAM NAaHHHEIM, aHAJTLOUM OTHOCHTCA HE K IEOJHTaM,
KaK 9T0 NPHEAMAJIOCh paHee, a K PespamoaruaaM (k rpymme neiinara); obpasyercA oH B yc-
JIOBHAX, BechkMa GIM3KHX K yCJIOBHAM 0Gpa30oBaHHA HeOJIATOB.
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4. PereHepanoHHasA KaeMKa BOKDPYT 00710Mo4HOro 3epHa annbura. B nHOBOOGpasoBan-
HOil KaeMKe NPOJOJKAIOTCA NOJHCHHTETHYECKHe [BOWHMKM 06G;10MouHOro 3epHa. Ilecua-
HHK IOpCKOro Bo3pacta u3 Oacceitma p. 3am. [pamerry. Hukonu—+-. Vsen. 150.

5. HoBooGpasoBaana anpbura ¢ moamcuHTeTHYecKMMM [BoiiHMKamu. IlecdaHuk iop-
cxkoro Bo3pacra u3 OGacceiiHa p. 3am. Ipaguirn. CaeBa HMKoONHM ||, cmpaBa HHKOAM--.
¥YBea. 150.

Taoannga IV

1. Xnmoputuzauua GHOTHTA, OPHBOJAILAA K 00Da30OBaHMIO «HAKETOB YepelOBaHMH»
xjaopura — GuormTa. IlecuaHuMK I0pcKoro Bo3pacra 6Gacceiina p. 3an. I'paaurn. Hukonn || .
¥YBen. 150. .

2. OGpasoBaHve TUpPUTA (MeJIKWe KPHCTA/UIMKH) HA INIACTITHKE YacTAYHO aMopdusn-
pPOBaHHOrO GHOTATA B HecHaHUKe CPeJHEIOPCKOro Bo3pacTa u3 paiona fIKyrckoro xpedra
(p. 3am. T'pagpira). Hukomn || . ¥Bea. 50.

3. ArperatHl THMIPOCHIOQNCTOTO MUHEepajda 00pa3yloT MNOPOBO-IUICHOYHLIH LEMeHT
B IleCYaHMKe CpefHEPcKoro Bospacta. Paiton flkyrckoro xpebra (p. 3am. Tpaguira).
Hurxonn+. Veea. 90.

4. 3BeafuaThie arperathl 13 HOBOOOPA3OBAHHBIX KPUCTAJIIOB aib0NTa B M3BECTKOBACTOM
IlecYaHnKe CpefHEIOPCKOTO Bo3pacta H3 paitona fIkyrckoro xpeGra (p. 3am. T'pagnira).
Huroanm || . ¥Ysen. 250.

5. HoBooGpa3zoBaHHEIH KpHcTaisl cfeHa B NMecdaHMKe CPeJHCIOPCKOrO BO3pacTa M3
paitona fAxytckoro xpeGra (p. 3an. Cpagura). Buauo oGpasoBanue cema 3a cuer Jeiiko-
KCeHOBOro cryctka. Huxomu || . VBea. 250.

6. Tlecyammk ¢ pereHepamUOHHLIM KBapOEBHIM IEMEHTOM HIKHEIOPCKOTO BO3pacTa
u3 paiioma flxyrckoro xpe6ra (p. 3an. I'pagnra). Huxomn+-. Veea. 90.

Taéaunyga V

1. Pa3penanue 06JI0MOYBOTO 3epHA POroBoil OGMAaHKM (p. 0.) KBapieM (k) B mecuaHuke
HUKHGIOPCKOTo Bo3pacTa u3 paiioma fAxyrckoro xpebra (p. 3an. TIpaamra). Huwxonm || .
VYBea. 150.

2. Pastpeganne o6/IOMOYHOrO 3epHa IpaHaTa (2) KBaplem (k) B OecYaHMKe HIKHEOD-
CKoro Bo3pacra m3 pailoHa flkyrckoro xpe6ra (p. 3am. I'pagera). Hukomnm || . ¥VBea. 250.

3. «lllunoBmgHasg» mOBepXHOCTH OGJIOMOYHOrO 3epHA TpaHara W3 TsMKeTI0H Qpak-
LHH OecYaHMKa HIKHEIOPCKOrO Bo3pacta us pailoHa Kurtgam (p. Jlema). Huwomu || .
YBea. 360.

4. Crynenuaras moBepXHOCTH 0GJIOMOYHOrO 3¢pHA TpaHATA M3 TAMKENOH (QPaKmmM lec-
9JaHMKa HIDKHEIOPCKOro Bo3pacTa u3 paiioma Hmruam (p. Jlema). Haxonm || . ¥VBen. 360.

5. HoBooGpazoBaHHble KPHUCTAJNIMKA LOM3MTA (Y), CUEMEHTMPOBAHHHE BTOPAYHBIM
kBapueM (x). Ilecuammk TpmacoBoro Bospacta u3 Gacceitma p. HKeasrep. Hmwonn || .
Yeea. 360.

6. HoBoo6pazoBaHHbe KPACTA/NIAKM aHATA3a, CLEMEHTHPOBAHHLIE BTOPMYHHIM KBap-
LeM B MOecYaHAKe HIKHEIOPCKOro Bo3pacTa n3 paillioHa flkyrcroro xpebra (p. 3am.
T'papgira). Hunwoanm || . Vsen. 250.

Tabaunumwa VI

1. HoBooGpasoBaHHEI KprcTajul GPYKATA H3 TAMKENOH QPAKIMK llecYaHIKA HIKHCIOP-
ckoro Bo3pacra. Hukxomu || . VBen. 250.

2. O6pasoBamue sxeJIe3UCTOH CHIOAKM (9epHLle I'eKcaroOHA/JbHble [VIACTUHOYKH) OO
amMop@uampoBaHHOMY GHOTHTY B HecYaHMKe TPMACOBOTO Bo3pacta w3 paiioma p. Heasrep.
Humkounn |} . VBea. 250. ‘

3. PereHepanusa KBapIeBHIX 3eDeH, CONPOBOMKMAIOMadcA sBjleHHeM Onactmsa. Bumen
KOHTYp 006j0MOYHOro 3epHa KBapma. IlecdaHMK HIKHEIODCKOTO Boapacta M3 paioHa
fxyrckoro xpebra (p. 3an. I'pagsira). Hakonn+. Veea. 350.

4. T'mppocmoancThie arperaTe o6pasylor MJIeHOYHHA NEMeHT B NecYaHHKe BepXHemepM-
cxoro Bospacra. K cesepy or flkyrckoro xpebra (p. 3an. paarira). I{eBTpanbHEe y9acTK®
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3. CHomoBW[HEI® arperathl MYCKOBATa, o0pasylomue IIOPOBO-NIJICHOYHHIH IEMEHT
B OeciaHUWKe HEKHEIIePMCKOTO BoapacTa a3 GacceitHa p. Bepanmna. Huromn+-. ¥Bea. 150.

4. «JlpeBOBHHEIE» arperathi HOBOOOPa30BAHHOTO AMANOTA (9) B MeCIaHAKe HMKHEIEPM-
cKoro poapacra ®3 Gacceilma p. Bepamuu. Hmkomm || . ¥VBex. 360.

5. HoBooGpa3oBaHHbe KPACTAJIJIN OWO3NTA (), CIeMEHTHPOBAaHHEI® BTODHYHLIM KBap-
HeM (x¥) B IecYaHHKe HIDKHeNOPMCKOro Boapacta m3 Gacceiima p. Bepamnu. HEkoad || .
¥YBea. 360.

Ta6anma XI

1. 3epHO 06/I0MOYEOro dmmA0Ta (9) pasnpefeBO KBapmeM (x). Ilo BropmuHOMy KBapmy
Pa3BHTH Jy9YHCTHE CHOLNOBHAHEIE arperathl HOBOOOpPa3OBAaHHOro MyckoBATa (u). IlecyaHEK
HAKHeIIePMCKOTO Bo3pacra m3 OacceidlHa p. Bepamme. Huwonm ||. ¥Yeex. 360.

2. Mosam9HEle arperaTil HOBOOOGPA30BAHHLIX NOJUCEHTETAYeCKAX KPHCTAJIIIOB aHMe-
3mHA B IecYaHAKe HMKHEIIePMCKOro BospacTa m3 Oacceilma p. Hepw. Hnxomm || .
¥YBen. 150.

3. IIrmnoBAAHO-3aHOSMCTAsA CTPYKTYpa NecYaHMKAa HIKHENePMCKOTO Bo3pacra H3
Gacceitga p. Tamsas. Hmxonm-. Vsea. 150.


















































































































































































































