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1. Berynaenue.

-OPdysuBHEe DOPOIH HEPEKO BXONAT B COCTAB 0Ca0UHKX (opMamui. IlosTomy

re0iurHIecEnl Bo3pacT o(ysHBOB YACTO JCTAHABIMBAGTCA ¢ OOIBLIOK TOYHOCTBIO.

H Bor, maBHO yKe OHIO MOAMEYeHO, uTO ApeBHHE BYPYSHBEL N0 MHOIUM IPHSHA-
RaM OTIMYAI0TCA 01 HOBefimx 00pasoBaHHH, IO KaEOBOK IpHYMHE BTH ABe Kate-

TOpHH H3JTHBIUMXCA TOPOA HOIYYAJIH ¥ PASIUYHEE HA3BAHHA. Ho 3a nocaegme:

BpeMA NpoABAAETCA TEHJGHOWA, OCOOEHHO Cpenu aMEepHKAHCEHX I AHCAMACREX
neTporpados, coeanHuTs sPdhysuBAEe TOPOAH PAIMIHOTO BOSPACTA B ONHY IPYIHY
—Ha TOM OCHOBAHMH, YT0 COCTAB JaB B HuBOCTHEHE HAM TIEOJOTHYECEHE IGPHOAL!
HE USMEHANCA M YTO BCO OTIHYue JApesHEX »sPQy3uBOB 0r TO3FHEHMMX TOPO:
3aRANYAETCA JHIOb B HEKOTOPOM HX PasNOEEeHHH, COBEPIICHHO eCTEeCTBEHHOM s
06pasoBaHnll, KOTOpEHE™C TeueHHeM BpeMEHH NOABEPTamTCA BO3JEHCTBAIO PasAH' -
HEX arenatoB. [locieguee moromesue MOKHO, KOHOYHO, HPHMEHHTb W K HHTDPYSHB-
HEIM 1I0POJaM, CPeiH KOTOPHX MO3BOIUTEIBHO HCEATh ADEBHUE II MOJOAbIE PasH:-
CTH, OTAHYAILINECA N0 CTeHeHH cof}»aﬂeaua; OIHAKO, TAKHE DPABHOCTH JO CUX IIOp
I0YTH HE BHILAANHCH, 00 HAM H3BECTHH BoOOme Jumb Golee WA MeHee Apel-
HlI¢ MHTPYBUBH, KOTOPHE OCBOOOEIAIOTCA OT TOEPHINEH KOHTHHEHTa U BHBOXATCHA
Ha RHEBHYIO IIOBEPXHOCTD B T€UGHHE CPABHUTEABHO OOJXBIIOTO IPOMEKYTEA BPEMEH::.

. TaguM o06pasoM, IpH HAMETHBIIEMCA OTHOLIGHHM E CTApOMYy pasielemsi
3pysHBOE Ha BOBDACTHHE TPYNIE MOAKHO OBHIATH, UTO CEOPO MCUESHET Myadk-
CTHYECEOe HX HamMeHoBaHue. Ho eciu Bo3pacTHHi EpuTepuil TepAer cBoe 3HaYe-
BH@, TO HMEJOTCS Ipyrue OCHOBAHHA [Id COXpaHeHMA [IBOHHOX HOMEHEIATYpLI
3Qy3uBOB, TOMOJOTHUHEE TPYNUH EOTOPHX, JefCTBUTEIbHO, HACTOALEO OTAHYE -

WTeA Jpyr OT jpyra, mo kpaiiHedi Mepe, 10 BHENIHEMY BHAY, YTO JaBaTh UM OIU-
H3KOBOE HA3BAHNG HE MPeICTABIACTCA BOBMOKHHM. B maibHefimeM u Xexaercs

HONAITEA TOKA8aTh, UTO 9PySHBHEHE MOPOAR 110 CAMOMY MPOHCXOMACHHI0 CBOEMY
IPeACTABIAIT MeTacrabuipHEle 00pa30BABUA, KOTODhiE ¢ TEYEHHEM BPEMEHH H HOJX
BINAHACM DABNMUHBIX JPYrUX (AETOPOB NPHCHOCOOAAKNTCA K HOBHIM YCIOBHAM
TyTeM H3MeHEHHA (ha3 CBOMX KOMIOHEHTOB H B TAKOM W3MEHEHHOM BHIE NpeJcTak-
IF0T POPMH, sacAyKuBALIIZE 0C0G0e HASBAHME.

)
?

2. Wctopua sonpoca.

Uro0nl TONOHTH 6IIKE K IpefioReHHOfi TeMe i BHIABATh e¢ SHAUeHHe, HEeOO-
XO/lUMO Ipexje BCero OOpaTHThCA K MCTOPHH BONPOCA, KOTOPYIO MOKHO HBIOKHTH
B JIOBOABHO KpaTKOM BHIe. . '

Depuep, sazomusmafi ocHOBaHHE MeTPorpauy, pasleiul Bce TOPAKE NOPOLF
0 TeO.OTHUECKOMY BO3PACTy, HCXOAA M3 TOT0 MONOKEHHA, UTO KAIOL SHOXE.
CBOHCTBEHHK CBOM 0COOHEe 00pasOBaHHA. DTO MOJO:XKEHHe, BHBEIEHHOE H3 JAHEHX
HCCAe10BAHIA cpenneit uactm I'epwaHuu, riae reoxorneecirne QopManud, AeHcTsi-
TeABHO, ABIAKNTCA PE3KO 060COONEHHEIMH, BCEII0 Pasfierserca Nerporpadame mep-
Bofl modorduEl XIX cTONeTHs, NONYYMBHIAMY IOATOTOBEY IIPEHMYIIECTBEHHO &
HEMELKIX: BHCIIAX mKoJaX. Tagoe HampaBreHue OHIO COBEPUIEHHO €CTECTBEHHO &

TO BPEMA HCEIOYHTCIEHO MAKPOCEONHYBCKOTO ONPEAEAOHHS TOPHNE MOPOA-—METOLA,

xaa_a'ro UI3BECTHO KAMIOMY IIOJIEBOMY TeOIOTy, ABIAIKNIE[OCA COBOPIIEHHO He8&MQ-
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Hngm( A4 YCTaHOBAGHMA OOIIEIO XapakTepa TeX H3MeHeHuH, KOTOPHM HOABEf-
rapfed HOPOABl H KOTOPHE YacTbl) MPEACTABAANT GYHENMIO BpeMEHH. ITO HApPAB-
J0HME HAILIO CBOE. REIPAXKEHNEe H B TIepPBOM PYKOBOJCTBE II0 HETPOrpadué, KOTOPOO
fuxo mpepaomeno B 1848 .roxy Haymawnom, OTTeIABIIHM AamkKe corxpeme}mme AABH
30T TPETHUNBIX M JOCTIIHONIEHOBHIX sddysusoB (1, 644).

Ho mo mepe Gin®alimero O3HAKOMIEHHA C MHHEPAIOFHICCKUM COCTABOM H
CYPYKLYPOf MIBEPKEHAKX IOPOX CTAIH PasiaBaThCd T0X0CA IPOTHB CIHIIEOM
IpOOHOTO" pasiieNernd NAHHLIX [IOPOX IO BO3pacTy. B sTOM OTHOLIEHHH HEOOXOLHMO
GTMETHTb [[uprcas, KOTOPHE elle 10 HAJIEEAEr0 NPHMEREHAA MHEDPOCKOUHYE-
- CROTV MET0ia IpHANie’ K yOemaeduio, 9T0 MOEHRO JMIIb IPOTABONOCTABIATH MOXOAKE
sdysuBu BOOOMIE APEBHHM H3BEPEEHHHIM NOPOJaM, KAE YCHEBIIEM TOXBEPIHYTHCA
TOMY HXH JpYyroMy H3MeHeHuw (2, 446). IIpuMepHO K 5TOMY e BpPeMefH OTHOCHTCA
BECHMA OPHUTHH3AbHOE HPELI0EeHHe UBBeCTHOTO Te0A0Ta—IyTellecTBeHRAES Puxmio-
(fiena CBA3ATh PABAHIHNE BO3PACT H3BEPEEHHLX MOPOA- ¢ YCIOBHAMH UX 3alera-
HuA (3). 970 mpeproFeHKe ¢ HeOOIbMIMME TIONpaBEaMu GBLIO mopiepxkano Puzmio-
dienox JARE B HAUAAE TEEYHIEr0 CTOJeTHA # BHpamEaerTca B caepyomeM. Ilopoin
TPAHHTOBON CTPYETYpPH HMeWT ApeBHEuii B03pacT, HGO OHU BHXOAAT HA AHEBHYIO
IIOBEPXHOCTh 4epes OOIbIOH HPOMEEYTOE BPEMEHH IIOCAE CBOET0 00pasOBaHHA; €
MesosofckuMy opMAlMAMYA CBA3HBAITCH NOPHUPOBEE NOPOJH, KOTOpHE 00pa3zo-
BAJACh HA CPaBHNTEABHO HeGOAbmOH TayOHHE; HAKOHEI], TPaXUTOBO-0a3aAbTOBHE
HOPOJH, ABNAPINMECE THIHYHEIME 3(QysABaMH, COXPAHHINCHL JIHIIF B BEPXHAX
KopHE3oH(ax HoBeHDiMX QopMaiuii m moroMy MMEnT MOIOHOH Bo3pact (23, 529).
Koneuno. Tagoe NOWUMANEE IPUYMHE PABIHYHOIO BHENIHETO0 OPOABICHHA
M3BEPEEHHEX IIOPOX He MOTIO OHTH pasfereH0 neTporpadaMu, LOTOpPHE [ABHO
y&Ke I0Xaradau, 910 9 QysuBH MOTYT OHITH BCTPEUGHH BO BCEX TIeOJOTHUECRAX
cacreMax., Maao toro, yme B 70-HX FOFAX TWPOIIIOTO CTOXETHA CTaid HACTOHUMBO
. TIOBTOPATH O TOM, YT, cocTaB sdys3iuBOE BO Bee reoJorHyeckne IepHOAL HE MOi-
Y7 PepragcA” JAMeTHRIM M3MEHEeHHAM M 970 HeT HeOOXOIMMOCTH UpEMEeHATh POAOBHE
HasBAHAS JA 2Py3aBHHX WOPOJ OAMHAKOBOTO COCTABA, HO PA3IMUHOI IPEBHOCTH.
Tax, Dowaesan: 04SHD EPECHOPEYHBO OACHIBAET BATPYNHEHHA CTYLCHTA, rxmvopomy
IPEIXATAETCA OTIHYHTD, BanpuMep, kBapieBu# mopup or puoiuta (4, 516),
noxaraer, wro ccii afysuB ¢ TeueHHeM BpeMEHH HECKOAbKO MEHAET CBOM GBOﬁ-
CTBA, TO 9TO HYRHO OTMEUaTh JHUIIL B BUJOBOM HABZBAHHN TOpoAm (4, 521).
(00eRHO HACTAMBAAH HA MOHHCTEYECKOM o0o3HaueHnH 5¢@ysusoB aurimickue
nerporpatbu HaupumMep Oashopm, TO HCCIGAOBAIAAM KOTOPOTO S(Py3uBH Kap-
O0Ha AHTIMH 1O CYUIECTBY HWYEM He OTIMYANTCI OT TPETHIHBIX H HMOCTILAHOIE-
HOBHIX Tpannos (6, 566).

Hox Banguuem sTof nponarauis game [{upxeas, BBeQAH B KiaccuPuEATuM
U3BEPKEHLIKIX IOPOH, pasjieleHue aqu)ysnnos H3 JpeBHHE M HOBHe 00pas3oBaHHA,
HAUNHAET CKIOHATHCA K MHCII 0 HeoOX0ZuMOocTH 0003HA4eHHA OJHHAKOBOIO COCTABA
apdysrBoB onnuM HassamweM (5, 292). OjfHAK0, BHEIIHEE Da3AUUME MEHAY APEB-
HEMY Y HOBHIMH 9(dysuBaMH BoOOIe HACTOJABEO 3HAYATENBHO, 4TO OOJBOIMHCIBO
HeMeHEAX HeTporpadoB, BCerAa CTPeMAIIMXCA PACUNEHATH TOHATHA, OCTAIOCH NpH
IPEeRHEM MHeHAN mo AaaHoMy Bonpocy. Tag, Posew6yw B CBOEM HM3BECTHOM TPYAe
10 ONHCAHHK H3BEPEEHHRX HOPOJ NpHSHAET, 9TO CTapoe pasierenne s(ysmsosn
FI0 BO3PACTY ABIAETCA BIOJHE OTBEUANNMUM AeHCTBHTEISHOMY HX OTHOMEHUI (7, 4),
¥ B OTJeABHOE cTaThe OOLACHAET OTCYTCTBHE Pa3feIeHUsA HHTPYSHUBHHX HOPOX MO
BOBPACTY TEM, YT0 H4a COBPEMEHHYI IHEBHYIO IIOBEPXBOCTh BHIXOAAT IHIIb ApEBHHE
npeacTaBHTedn 5TOH rpynusl mopox (8, 16). BupoueM, 0CHOBHAA IIPHIMHA pPasiui-
HOTO BUAR JAPCBHHX H MONOJHX »(QysuBoB Bce-Tak@ OCTaeTEA HEACHOH Eak
Posenoywa, 1ak n vy Poma, wsgaBuiero Bekope Kype obuteli u XuMuyeckoil rec.o-
run (10, 4‘2) hoaemo, HEé HPHXOJUTCA TPHAEMATL BO BHAMAHHE BOCCTAHOBIGHHOH

B 9710 BpeMa @penuesen BepHepoBckofl HEEH © TOM, YTO ¢ TeUCHNEM BpEMOHH
VRMEHANTCA CBOfICTBA 3€MAM M B CBA3H C OTHM HBMEHAETCSA COCTAB U3BEPREHHHIX
nopon (9, 63 .
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JUGPHO ITPOAOLEAIT ACPEATHCA 34 AyaIACTHUECEOe HoHHMaHWe 3(QY3HBOB, ompan-
ABHBAA WX pasjeleHHe IO BO3PACTY—IIpaBia—HECEOIbEO HEOUpeJiefeBHNM pasdi:-
yueM BremHero Buga. Maxo toro, .JTuccen, HCXONA H3 UYHCTO mpmmpa@uqecnﬂ
OTEOTIEH Ui gopMauuft TepManny, a Takme u3 BHEUTHETO OONAER CBA3QHAKX
otuMu Qopmanuanu sddysuses (11), meaut mocIeNHHE NOPOAH, HASBAHHHE HM &
‘HPOTHBOHOAOEEOCTH /r.uyﬁnnnmm 00pa30BaRuAM PHOTARCHTAMH, HA TPH PAla:

naneonopdupo-1nabdasossiif, Mesonopdupo- Meﬂa(bnpOBmﬁ H BeOTpaxuTo-06asaspre-

sHR (12, 925), ¢ KakOBHM DpasjieleHueM, Ear OyAeT IOKa3aHO HAaXee, MOEHD
COTIACHTLCA, HO TOIBKO TO COBEPINGHHO ADYTHM OCHOBAHHSAM.

B o6menm £ gomuy XIX croxeTws Bce Mnﬂepaxomqecane EAdCCHPHERIK i -

HIBEPEEHHHX MOPOL IPeAyCMATPHBAIT pasjieJenye 3(hysHBOB HA MAJIEOTHIHY
# #eotunHywo rpynust. Tag, Muwenrs .Teen Ge30roBOPOURO TPOBOABT TAKYK) KAac-
capuranuw (13), Pom eme Golee yEpémiserca » HeOOXOIMMOCTH NPHHEMATH o
BHEMaHE® Teojornyecknii BospacT npa o0003BaweHHH BCAEMX nopox (14, 2), i
Huprerr mocre HEROTOPOTO OTMEYEHHOTO BHINE EONeGaHHA TeNeph THEPIO CTOHT
' 33 9TO. pasfeleHue, YRasHBad, UTO JipeBHHE Bq)q)y'mm nMerd 0oxblie IDAHEOH
HOABEPTHYTHCA DABINYEKM N3NEHEHUAM M HOTOMYy Ne#cTBHTeNLHO o'muqa,io'rcn or
MOBEHINMX TNOPOA, 3aCIyEUBAL 0cofoe Hasparme (16, 340).

Ho ¢ HagazoM Tekymiero cTOXeTHA HAUMHAGTCA HOBAA DPEBHSHA JFAHHOIO Bi-
npoca-—oco0eHH0 B AHIMIMH M AMEDHEe, Tle Ieasill pajy aBTopos AalT sddysnBax
JRIOb OQHO HASBAHUE, ¢BOfCTBEHHOS—HMMeRBO—HeoTHIIHON rpymme, Tak, Kpoce ®
cBoeM 0030pe pasBuUTHA 1eTporpafuyeckoit cucteMarurn B X1X cromermu TOBODHT,

_uTo ecad Ol Be [lupxer,, 10 y&EC JaBHO Be 0CTAI0Ch OH TAKOTO UEPeKHIEa CTa-
‘DHHH, Rak Dpasgerenne oddysuBoB 1o nupeMenu (24, 367). 3ateM, He MeHee
usBecTRMH merporpa() Napxep OoTMEdaeT ¢ coEajleHHEM, UTO 5TO pasfeieHEe,

ABIAKINEECA INepemATEOM Teopuli DBepmepa, cOXpaHAercA elIe BO MHOTHX pyRO-.

BoAcTBaxX (385, 361). Taroro wme MHenna Jepwurca A Hodumic (36, 342), ROTOPHil
—BUpOUeM—He Halled YIOOHRM OTKA3aThed OT NPemHeH CHCTeMH CBOBM pyno-
BOACTBE IO U3BEPEEHHLIM INOPOAAM.

Kpurara mpemuero pasperenus opQysnBoB IO BO3pacTy HAXOAUT COOTBE:-
CTBYIOmRH OTEINE R y HeMemgux terporpados. Jame Posewbywe COSHAETSA, 9TO
HeT OCHOBAHMHE AId Takoro pasneleddd, BO peliaeT NOKa OCTABHTD CBOK) KJIAC-
cupEKanmo B mpemEeM Buie (32, 724), YeM Ba HOATOC BPEMA 3aiEPEEBAET IBO-
JIOOEB BOMPOCA, #00 ero PYEOBOACTBOM, JEfCTBHUTENLHO WMCUCPIHBANNIEM, BCe Tie-

Tporpaful 1oAB3yWTCA, Kak Heobxopumoii HacroavHoft waurofi. Hanee, Beitswueny -

eme Golee ONpeleleHHO 3aABAder, 4T0 HeT Huuero owuGOvHee, Kak pasiesdTs

#3BEPEEHNEE IOPOJAE IO BOZpacTy, GO BO BCE TeONOTHYCCKHE NEPHONH HBIMBI-.

JHCh OAMHAKUBHIE MarMsl (25, 27); BMecTe ¢ TeM OH Hojaraer, 4ro 3QQPysHBH
¢ TeYeHneM BPEMeHH TWOJABEPraioTCA HEKOTOPOMY NATOXOTHUCCKOMY H3MEHCHHI,
¥ Ha OCHOBAHMH 9TOT0 YACPEHBAET CTAPYI0 NYAAUCTAYGCKEYK: CHOTEMY, HpHAaBaA

¢l 1umb Jpyroe snavuenHe (26, 19) m---TaEHM 06pasuM—IpHOIHEKaHACL K Ta--
' KOMY DelIeHHIO BOIPOCA, KOTOPOC IpeLIaTaeTcd R HACTOAIEM Ouepke. OTMETHM .

enie, 9To He Memee u3BeCTHHH merporpad I'edmwws, COXpaHAA CTAPYI CHCTOMY,
RGe e CHUMTACT STO NUIOb JeaoM npuBuivku (48, 53). PaBubiM obpasoM Muasr B
¢BOeil CBOJRE IO CHCTEMATNKE H3BEPECHHEIX MOPOJ, OTpasuBHeidl Bce HANPABIBHKSA
-nerporpaguueckoff Mmcan £ 1913 roxy, moiaraer, 4To pasipure Mem[1y IPEBHUMI
A MOXOZNIME 2Py3uBaMH 3AKIIOUAETCA JHIID B CTENCHH HX GOXPAHHOCTH H 4TO—-
¢Je10BATeIbHO——1BOAKOE o6oma,qeﬂne 9THX EOPOR  AOMKHO OBITH yJaXeRO H3 KX

rlaccnneangy (51, 201).
3a TOCIGNERE TONEI, eCAM CYXATH 110 KOCTYNHOM IMTepaType, HE -MOABAIOCL

Kakux-Hubylh HOBWX Hieft mo mHTepecymmeMmy Hac Bompocy. I[lerporpader mpi

OGD&GOTRG” CBOMX MATePHAJIOB HOARBYHOTCA NPEHMYIIECTBEHHO = COPABOYHHEAMIL

. Hupxeas 1 PosenGywa n onpefierdor :—)q)q)yansm no malnoHy, UpPHHMNAS BYF

BRUMAHAC TeONOPHUeCKAlt MX BO3PACT H, KAK MHOTHE BHPAKAIOTCA, CBOHACT) (66 3}

,'~
1

Tagum oOpasoM B 80-HIX TOZaX HEMeIEHE, & 33 HHMH H JPyrHe merporpagrr
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n -_&;f?éiienb coxpanrocTH (17, 214) arux mopoi. BosMOiHO, KOHEUHO, YTO B He-
OPHX PafoTax IO PEPHOHANBEOM reolorsu BONpoc O neﬁcTBHTeJmHOM ornonre-~
_@MH  IPEBHEX M MOJOAMX 2P(OYSHROB NOABEPrazcs MHMOXOAOM TOMY HIH APYroMY
JHAJIH3Y, HO B PACOPOCTPaHeHENE PYKOBOACTBA 1O nerporpaduy Takue WIPH emte
Re BONLIM, I COBPEMEHHOe COCTOSHHE OOHIMX HpexcraBienuit o JL&HHOM npenmeT(-
{0EET GHTD C(popwy.nnpoxsaho CISAYIOMUM 00pasoM.
WuTpysuBHEe NMOPOAH, BHXOAANINE - HA NHEBHYI MOBEPXHOCTb, B I0LABIAI-
neM OOIbIIMHCTBE C.IYyYaeB UMET OTHOCHTeIbHO JpeBHHIi BOpacT B ABIANTCA
. JIOCTATOYHO- H3MEHEHHLIMI, Tk YTO PABIEICHHE 9THX HOPOX 1O BO3pAcTy HIH [0
CTeNeRH COXPAHHOCTU HE NPEICTABIACTCA He00Xo uMEM, JApyroe meao—spdysas-
HEI® TOPOARL. OBM uUpe3BLIUAMHO JIETEO HBMEHAIOT cBOH BREWHHHE BHI M 0TYACTH
MHHEPAJOTrHYecKHil cocTaB, COXPAHAA TePBHUHHE CBOACTBA JaBORHX 00pasoBaHuil
B TeueRHe J0BOJIbLHO hOpOTKOI’O MPOMEEYTLA BPEMEHH, NPUMEPHO JIHIL C TPETHY-
~7A0r0 TepHoia. lloaTomy sgy3uBH MOAHO, PABNEIUTH 1O CTEIEHH coxpaunocm
Ha JIpesHHe (IOTPETHURLIE) H MOIOXGIE (TPEeTHYHHe M NOCTILIHOIICHOBHE), HO 3
“ CEYEUBAWI-IM 5TI IPYNIH 0COOHX HASBAHHA—SABIACTCH COMHHATEIBHEM. 'I{pomp
TOTO, “TOA_BYMAHMEM BHYTPEHHHX TeONOPNYECEHX NPOUECCOB APQYBHBE UCHLITH-
BAKT 000006 pesKoe H3MeHeH¥e, IO3BOIAIOIEe BHACIHTh Takue 06pasoBaHHA B
TPeThI) IPYNDY, He ZOCTATOYHO €UIe OXAPAKTEPHSOBAHHYIO U YCTAHOBIEHTYIO.

. 3. Nocranoska Bonpoca.

OTMeueERAA B HCTOPHYCCKOM OUepRe BBOHpElL@JIGUHO(;TL pememm B(“)HpO\,CL C
3HAYEHHUH YCTAHOBACHHOTO . HeTOCPeICTBeHHEIMH R40M0feRUAMA H3MEPEH U BHEII-
Hero BHAY 3(}) (yaHBOR ¢ TCUGHHEM BpCMEHH-—-ABISETCA eCTECTBEHHKM CIeJCTBUEM
TOTO, 4TO 10 CHX MODP JaiKe He BHIIENEHH M HEe IMOCTABISHBY BAa OCHOBHBIX MO-
MERTY;. BOHTPOAMPYIONIIX DACCMATPUBACMEIE ABICHAA: ‘
1) B yem 3akrouaeTcA CYIHOCTD UBMEHEHUA 3h(YBHBOB C TEULHIeM BPeNeH I
2) KaKoBbL (PAKTOPH HTHX Ji3MeHeHnmi,

UTOGH OCBETHTL 3TH MOMEHTHI, HYKHO BCHOMBUTE, 4TO BCAKA I34HBINAACH

HOpOJa. 4epes HELOTOPOE BPeMs H3MEeBAETCH, B KAKOM-OFl CTPATMIPAHueckoM II0-
‘- MOREHHN OBA. HI HAXOAWJACh. JTO BHAUAT. YTO OCHOBHAS - MPHYNHA HSMEHEHHS
3 ysuBOB BaKil0YAETCA B NPHPOJE CaMuX IOPOA, KOTOPHAR NPH caMoM 06paso-
BaBHM CBOEM TOXYYalT Heycrofidupeie cBofctea. VI AedcTBATENbHO, TaBHO YCTa-
HOBIEHO, YTO H3BEPHERHES MOPOIB HPEACTABIAIT ArrperaTsl TBEPINX a3, 06HIHC
HE RaXoJAmuecA B COCTOAHIIM papuoBecHd, MO0 Kamlad NOCISAYIOHAA 10 BhHje-
A6y TBEpAaA (Pasy MPUXOMIA B PABHOBECHE JHING- ¢ OCTATOUHOH :kiakoil ¢a-
sofi (52.3). Uro ®e racaerca sdysuBoB, T0 B HENX H CAMBIE (Ashl IBAAIOTCS
0OBEBOREHHO, METACTAOIIBHBIMY, KAk HCIEITABITHE CHABHOS NepeOXTaK; L(\Hne I HE
EQARY. ITO IONOKEHHE OTHOCATCA He TONBKO K (DEHOEPHCTAM, TIOUTH BCELZY  3a-
KaJeHHBIM, HO H R OCHOBHOH Macce M3AHBIIKXCA IOpPOJ, npencras.mlomeﬁ qacrc
CTeRJI0 MJI TOHKOSEPHNCTOE OTJHYAKINeecsd HeMadwM -HaTAKeHHEM O0pas0Balme.

UIeR0BaTEAbHO, CYIIHOCTh W3MCHERHH, KOTODHM HeM8OEEHO IIOTBEPralrCs
5 y3MBHT, TOLKBA BHIPA&KATHCA B HpeBpameHnn MeTacTabBIBHEX - an  mmepec-
XAQEACEUA M BARAIKI, C ()6p330BdHHe\I BINOIHE YCTOHUUBHY KOMIOHCHTOR.

OGpamasich Teneps k (akTopaM IpeBpamenia sQ(ya3iBoB, MH ROIMHH 00-
PATHTD BHHMaHHE TDEEIC BCETO Ha BpeMd, 3HAUEHHE KOTOPOIO MPOSABAAGTCHA F
ABYX HaIpaBIeHHAX. BomepsriX, BpeMA urpaeT OOJBIIYI POAb MpU BCexX Teolo-
PHYGCEMX TIPOIleCCaX, Eak BLIBHIBACMBIX MAJMBIMH CHJIAMH M IPOTERAIONIMX KpaHue
MextenHo. llosToMy, xaknMu OW BHEITHUMH (aKTOpPaMHM HH ONpefeldioch H3Me-
Henue HQPy3uBOB—THX HeycTOHUNBLIX 00pasoBanull, MATEHCHBHEOCTH L0 AOMKH
OHTb P NPOYAX PABHEIX YCJIOBUAX NPAMO HPONOPUMOHAILHA BpeMerit. Tl Ba3aumo-
1bficibue ¥ Tpespaulenyue TBepARX (a3 MOLYT NPOHCXOIHTL M BHE B3aBHCHMOCTH
OT BACIDHUX NIPHYNH, 3 HMEHEHO BCieAcTsue RudQysuu, Beerga npoasidwmelca
TaN, TAe HMPeT MeCTO PasiocTh JaBIHOS Tapa, o JI0KA3aFROR  meymM pagoN
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ouatoB (31,23). Tak kax AuP@Py3ud TBEPANX Tel COBEPINAGTCS IPH He 0COOEHHO
BRHICOEIX TEMIIEpaTypax Ouesb MeJJIeHHO H 0es HEKOTOPOro BHEIMHero TOTI4EL C
TPYAOM H3UYHHAETCA, TO COBEPINCHHO ACHO, YI0 W3NHBIIAACA 110POTA OKAKETCSA TEM
foxee YpaBHOBEHMEHHOH, YeM MOIBINE OHA CYIECTBOBAJA.

TaguM o6pasoM, 5PQysuBs camu 10 cefe MOTYT B  KOHIE KOHLOB
dpuAfiTH B COCTOARAE paBHOBecHd. OXHAKO, 5T0T BHYTPeHHUil Tpomecc BCeTAa
YCKOpAETCA BHOITHMMH ()AKTOPaMH, OTBEUAMINAMM TOH  eCTeCTBeHHOHR reo.orude-
cKOf OOCTAHOBEE, B ROTOPYH TOHAARIOT MaIHBIOHMEcA Iopoin. JeflcTuresso, .
afpysuB MOWET COXPaHHTHCA OT JEHYAAUMH AAINL B TOM CIyYae, KOTAa OH ue- ;
PEEPLIBACTCA KAKHME-HUOYAb MOPOJAMH H—CHEJOBATEAbHO-NOUANAET HA HEKOTOPYIO ‘
TayOuHy, TAe H ToABEpraercda Bn3AefcTBHI0 NOBHUIEHHHX TEMOEPaTyphsl I jaBie-

Hug, Her HeoOXONAMOCTY OCTAHABIMBATHCA HA BHAUCHAH MSMEHEHHA TEMIEPATyphl
B (ABUKO-XUMIYECKUX IPOIleCCax: BCeM H3BECTHO, 4YTO MOBHIIGHHE TEMUEpPaTypL
YCROPAST JBHBEHHE UACTHIL BeMECTRa H—TaRUM 00DasoM—NATEHCHQUUupyer
gupdysuo u ONNYHEE XAMUIECKHE PEaBNUH, O0COOCHHO OPOUCXOJAMHE B reTepo- '
reHHofl cmcreMe. YTo KacaeTca JaBAeHHA, TO €F0 POIL B PACCMATPUBAEMEIX ABIC-
AUAX JONEHZ OLITh NPA3HAHA CPABHUTEALHO CEPOMHOW, HOCKOABKY peddb 1Jer o
¢TATHYECEOM JABICHMH, HMEONMEM MecT0 Ha CPaBHATENLHO HeOoXbuIoN TIyOuEe.
Ho ecis oPPysus MojiRepraercd AMHAMAYECKOMY AABIEHUIO, CBASAHHOMY ¢ I0P00G-
PasoBaleIbHEIMM JBHKEHHAMH, TO NaHRHE (akrop MOKeT ORasaTh GoxbIIOE BAUA-
WWe Ha U3MeHeHHe MODONH, AeHcTByd MOJOOHO TOXYEY, BHBHBAIUIEMY ABHKEHNE
IACTHH, E YCTOHYMBOMY PABHOBECHI, I CHOCOGCTBYS 0GpasoBAHNI0 XOTA-GH  cYG-
MHEPOCKOTIMYECKHX TpPEIuH, M0 KOTOPHM OyAyT IMPKYAMPOBATH JKHJIEN® MIH 1a30-
:6pwmme PACTBOPH, a Tak®e KOHTPOIMPYA caMbiii Xapagrep HOBOOGPasoBAaHMH.

Hymo CKa3aTh, YTO TpH HBYUCHHH ECTPCTBEHHOIO Npespaliennda sPdysu-

, 30B B YcToliuuBiIe oﬁpaeomnnﬂ HEIb3d HE CYHTATHCA ¢ WUARUMH H Tas000pas- v

| IBIMH PacTBOpaMi, KOTOpHe HNPHAHAWTCA OOHKHOBeHHO areHTaMil HACTOAIIErc
weTaMopusMa. Aero B Tom, UTO KaxJad USBCPEEHHAA IOPOJA COAEPEMT HEEOTO-
poe KOIHYECTBO KHAKHX H T'a3000Da3HHX BeLIECTB, TO 3AMOIHALIIUX Mexbyalimue
OOT0CTH ¥ IOPH, TO ORKJOXUPOBAEHEX BO Beeft Macce mopoxw (33,35). Her
“OMHeHHS, UTO WDH JBHECHMY MOJIERYA KOMIOHEHTOB 5(QYy3MBOB OREIIOAUPOBAH-
‘4hie BeNleCTBA TakEe YepeMemaioTcdA, VCKOPAA ecTeCTBERHOE NpeBpalllenne IOpO-
ABI, M BMECTE ¢ TeM MOIYT IPHBECTH E HOBOOGPA3OBAHHAM B pesyibTare OOMEH-
#nX peakunil. Komeuno, oA HOBOOGPAsOBAHHA NOMEAH GHITE CPABHATEIbHO OYEHD
MEIEHMH, TIOCKOXBEY fI0POA3 HEe HOABEpriach Iopoo0pasoBaTelbiioMy JaBICHHW,

‘IIOCO()CTBYIUIILGM\ BOSHUEHOBEHHIO TpelluH, II0 KOTOPHIM IepelBHKenie PacTBOPOB
RPOHCXOKAT (0T6e cBof{wmo a Takme J0CTATOUHO CHIBHOMY HATPEBAHINO, BOOOIIE
AHTCHCH(PUIIHPYOIEMY peaknui.

Hras, Baxoadmueca TOCAE CBOBTO oopasoaaﬂua B COCTOAHUH Heycromuso—
*0 paBHOBECHs 5(Q¢Y3HBEL MONBEPraioTCA HOCTEIIEHHOMY TpeBpallennio B yerodun-
sV )asy, MPUYEM HTOT 1POIecc MpOTeEaeT MeJICHHO He 0e3 GOfeAcTBUA MOBEHI-
JIGHHKX TeMIepaTypsl ¥ AaBIeHHMA, 4 TAEMEe CBA3AHHLKX C CAMOI0 LIOPOJOID MEHA-
RUX I T3000pasHAX BEMIECTB, NPUBOLAMINX K 1I0ABAEHHI0 HOBOOOpasoBamui. B
abImeN 810 uaMenenme dPJysHBOB MOXHO MAPALIENH30BATH ¢ JIHATCHEBHCOM OCAI-
X0B, KOTOPBIi NPOHCXOZNT MOX BIHAHZEM TexX e (JAKTOPOB ¥ OOVCIOBINBAET 00pa-
0BaHle HOPMaTbHEX 0CaJ0YHHX mopos. IlosTomy u paccMaTpuBaeMuif Iponecc

sipappamenua g ysrBHEOR TOPONK B aTrperat ywoﬁquamx $az MOBBOAATENLHO
Ja8BaTh muareHeTudeckaM. IIpoBOZA TARYH AHAJIOTHI AAIBIIE, NETEO NPAATH K
GAKI0YEHHI0, YTO, TOCKOABKY CYNIECTBYIOT PAsMlYHEE HAZBAHUA JIIA O0CAJEOB M
JaKPeTACHHLX [IHATGHE3HCOM OCAJOYHHX TOPOX, ¢ emle OOIBIIMM - OCHOBAHHEM
OKHO JABaTh 0COOHE HASBAHHA EPBHUHEIM K JHATeHETH3MPOBAHHEM 5(ysuBaM,
#OTOPHE OTAMYAKTCA PASIHYHEIM COCTOAHHEM CBOUX EOMIIOEGHTOB; HalpaMep, Ha-
\BAHHWA MHMAPHT H KBapieBu#i moppup AMET Takoe JEe IIpaBo Ha CYMECTBOBA-
A@e, Bak TIAAY M APTHIAMT KA II6COK M NecYaHHE. [LOHeYHo, IPOBBCTH COBEP-
WIBHHO Pe3KYH TPAHINY MeRKIY TOMOJAOTHUHLIMH o(dysHBaMy TAE ¥e TPYAHO, RAK-—

%
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~ HATIPAMEP-—MEEAY TIMHAMH M apTILITATAMA: BCETA3 MOIYT OHITh BCTPedeHH HOpo-
AH, Y KOTODHX JHIIb OTAGIbEHE YYACTEM YCIeJIH NCHNLTaTh AHATEHETHICEOE
mpespamenue. Ho cymecrsosanie nepexoifnx 00pasoBanufl Be HCRINYIET BO:-
MOKHOCTH M HEOOXOXMMOCTH HPOBeJeHUsi OCHOBAHHOH HA IPUHATHX UpPH3BAKAx

" kFaccU(UEALNY; BMECTE ¢ TeM Takye NEpeXOIHAe WIEHK UMeIT 0coOeHHHIH MATe-
£ pec 1 0co60e MCTOPHYECKOe 3HAMEHHE. '

Juarenesuc ABigeTcA HpoLieccoM MeTaMopHYeckoro XapagTeps, XOTA ero i
He CUHTAIOT OTHOCAIIUMCA K MeTaMOP(HSMy B TECHOM CMBIC1Ee HTOTO TOHATHA, MO::
0H TIpejcTaBIAeT HEOOXONIMAIT 9Tall HOPMAJbROrO JuTOTeHe3uca. Ho ecau HCXOIATH
H3 TPAKTHEM OCAAOUHKIX MOPOT, 0cOOEHHO TOHKO3SPHUCTHIX, TG MOKHO BLIABWHYTE
eMme OJMH THI IpeBpamieRuif, KoTOpHi cBoHcTBeHEH NMOPOAaM, TOABEPraBIIUMC
CEJBHOMY TRHFEHIMAJbHOMY AABICHHIO, H KOTOPHHA Tak®e OOLKHOBEHHO HC MPK-
3HAETCA 33 BHI HOPMaJbHOro MeraMopdmsma. TaroBo o0pasoBaHHe TIMHHCTHY
CIAHIEB, KOTOPHIE IOAYYalTCA 4aCTO HENOCPeICTBeHHO HA ¢YeT IIMH, HCIHKLTHIBAK -
MMX CBOET0 POJa AMAreHeauC ¢ HpodBICHHEM CIAHNEBATOCTH H ¢ BOBHHKHOBCHHEM
0COORIX TOHURHIIMX MHHEPa.IBHEIX HNPOXLYKTOB, OTIMYHEIX OF HOBOOGPasoBaHUA mpo-
CTOr0 Auaresesuca. IOHEWHO, TIWHHCTHE CIAHIK OIM3BH QUIIATAM BepxHeil 30-
HE PErHOHAIBHOTO MeTaMopuswa (27,57), Tak 910 TPOBECTH MEEAY HHMH  pe:-
Kyl TpaBRuny OYeHb TPYAHO, ecilu BOoOMe BOSMOEHO, HO Feoioruuecroe 060C00-
JeHye CPaBHHBACMHX (opMamnuil He BcTpeuaeT 0COGEHHHX 3aTPYAREHMH, H—KpoMe
TOr0—eJBa-11 BOOOIE CYIEeCTBYKT oNpeleleHHbIe PPAHUIE MEEY Fe0JOrHUeCKHN
‘A TeTPOorpaguueCKAMH TPYNIIaMA, Pa3leiaTh KOTOpPLIe TPHXOJNTCS - HACTO He «
KAYeCTBEHHOHA, a ¢ KOJHUYECTBEHHOH CTOPOREL.

Ipunasmy BO BHHMaHUE TAKyld aHAJOTHK, MOKHO BLHIIEIMTH 0COGYH (Pasy
[IPeBpaINeHHA NePBHYBLIX HEYCTOHUMBHX 3(p(yauBOB B MPACYTCTBHH Pe3KOrO) TAH-
TeHIuabHOTO AaBIeHNs, KOTOPOe BHABHraeT HA UEPBHE Iiai pa0oTy RaXOm:-
~MAXCA B CaAMOH H3BEpKEHHOHR Topoje ra3000Da’ANX H EHIEUX BeLECTB, crocol-
~CTBYA YCHAGHWI0 3TOH Pab0TH 00pu30BaHUEM MAacCH TPEMHWH PA3IMIHOTO PORA K
FaBasa efi 0co00e HampaBlIeHie. Bo BCAKOM cIyuae BCEM XODOMO H3BECTHO. KAk
pesko oTaHualoTed, MmO kKpadmedi mepe, mo BEemHeMy BHAy 2Q@y3HBH HOHKOATH-
HeHTAJIbHHX (opManmil, HAXOXUBIMIUXCH JUML MOL CTATHICCKUM JaBICHUOM WJi
HCUKTABIHX OTPAEEHHYIO CKJAJYATOCTh, OT H3AHBHOIMXCA MOPOJ, BOWEJIIUX B CO-
CTaB TeOCHHEAHHAJIBHEIX TOJIU M IOABEPrIIHXCA HENOCPeJCTBEHHOMY TaHIC€HI[UAJL-
HOMY JABIEHHIO: IOCTaTOYEO CKa3aTh, UT0 SUMROHTHHEHTA’bHBE 3PPYysUBH 00xp:-
HaT Opeobrafapiiery Oypol OKPACKOl, TOrJa KAk TEOCHHEIMHAJbHNE 3Q(y3MBA
XapakTepUBYIOTCA OOHITHO 3CIEHHIM IIBETOM. K COmaJeHMI0, STOT BHX M3MEHEHUH
3(pysuBOB HE OTMeUaeTCd ONMpefeleHHHM HA3BaHHEM, eclil HE CUHTATH MHPEIo-
menua Joccena BuenaTb nmaxeosofickue 3pQysusH, xoropme B Cpenmef I'epma-
BHE O0HYHO HMEOT TeOCHHEIHHANFHHEA XapakTep, B KepaToHUPOBO-IHACAROBYE
rpynay (12,924) Icam HCXOAMTH H3 OCAZOYHRIX TOPOA, TO MOMHO GOBIIO-OK NaBHi-
BATh FeOCHHKIMHAIbHEE HQQy3HBH COUTBETCTTYOINIUMH CIARIAMH, HO 5T0 Oyier
HE COBCEM IpaBUAbHQ, MO0 OORYHO TakHe IIOPOAK YAEPEHBAKT MaCCHBHNA BBX.
Hootomy crenyer moEa 0C1aHOBHTbCA HA OUpEeAeHHH DACCMATYHBAEGMOTO HPOLEC-
Ca, KAk 3€JICHOKAMEHHOTO H3MEHeHIlid, M0 TepMHHOJOIMR MAEDOCKOTIHCTOB, BEpHS
NOAMETABITHX BHEINHHA NPH3HAK TaKAX HOPOA.

Wrak, weycrofiumBhe 10 caMOMY NPOMCXORICHH CBOEMY 5Qy3HBH IpPERpa-
Hal0TCHd B IBOAKOTO pOAA yeTodunmBHe (Pasul B BABHCHMOCTA OT OGCTAHOBKH, E
ECTOPYI0 OHM HONAXAKT MOCKE CBOETO 00pasoBaHNA: 5PQY3UBH SNHEOHTHHEHTAL~
BEIX (OpMalgii HCUHITHIBAIOT MPOCTOfl AMATeHesHMC, a TEOCHHRIAMHAJIBHEIE adQysu- -
BHL NOABEPralTCA 3€ICHOKAMEHHOMY H3MeHeHHI0. OCTalbHBIE BHJK H3MEHEHMS [(-
POX, CBA3aHHKIE ¢ Oojee MIg MeHee MOITHOK UX * TEPeEPHCTALIA3AMHE, HOMKITK
OHTH OTHECEHH K HACTOAMEMY MeTaMOPpH3MY, HIH KODERHOMY IpeoGpasOBAHHM
MUHEDAIbHKX AITPeraTros, H He OYAYT B3IeCh PacCMaTPNBATHCA.

HamernBuin—Tagny 06pasoM—cCyIHOCTs M OCHOBHNE (AKTOPH €CTECTBEH-
BHIX H3MeHeHnit spPysuBos, mepefigeM Temepp k Go.ee JeTaIbHOR X ApPaKTePHCTHNKE
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OTHX UpeBpAIIeHUil, He OCTAHABIXBAACH HA OTLGNBHOM ONHMCAHHE mepsuToi (a-
a6l 5(dy3dBOB, KAE HCXOTHOH 1 JOCTATOUYHO XOPOMIO M3BECTHOI.

4. ﬂ,uaréuesuc 3thchy3nses.

Ytodu BHIABATL TPEPOAY Auaredesnca 9¢¢ysuses, ‘OPOHCXOAAMECIO B HOP-
MAJBHHX YVCJOBHAX 3aleraHud INMKOHTHHEHTAJLEHX 00pasoBaHuH, HEOOXOTEMO
HBYUATH €CTECTBEHHOE IepepoRjeHNe MePBHYHEIX (a3 OTAEIbHBIX HX KOMIOHEHTOB.

CpobGopaR EpeMHe3eM, COMMaCHO 3SECIEPHMEHTANBHBIM HecaefoBaHEAM (53),

BHJEiAeTCA M3 pacliaBiensofl (aswm B Buje EpucTOSaidTa, KOTOPHI UpH TPHH-
JRHHHM TeMUePATyPH MOZEeT NPEBPATHTHCA B TPHIUMUT, & 3TOT MOCACKHHE-—B
3-EBApI, nepexojdmuil, Hakomen, B HOPMAIbEWHA o-EBapi. Ho B HATPYSUBHHX
1I0pofiaX CBOGOZHHI KpeMHe3eM NPOABIAETCA Beeraa B BHiie OOKYHOTO #sapya, B
KOTOPOM elfe MOEHO OBlBaeT HHOTAR #aMeTHTL cAeALl mnpexaedl B-pazHoctu (37, 438).
()ObAcHAETCA 9TO TeM, UTO KHCIAA MArMa, Kak O0raras EHARUMHE 1l Ta3006pas-
HEIMH KOMIUOHGHTaMH, EDUCTAIIU3yeTcA NpH CPaBEETENLHO HU3EOH TemmepaType,
2 Tipy 0OABITOM JAaBIEHMH, KOTODOMY [10/BEPraeTca MATPY3HBHOE Ted0, TOYEA IIAB-
JeAKA OTXeJbHEIX MHHEPa’10B nonmmaercd. HosTomMy npu alHccaibBOM M THOA-
OMECAIBHOM 3aCTHBAHUM MATME CBOGOAHEL KpeMHeseM BWIEIACTCA U3 Hee, HATH-
Has ¢ B-KEBapld, KOTOPHH 3aTeM NP MELIEHHCM IOHMECHHH TEMUEPATYDH, CBOH-
CTBOHHOM WHTPY3HBHHM- TEIAM, II{eBPAMAETCA B HOPMAABHYH PASHOCTH.

KerecTBenno; 410 cBoﬁonnmﬁ rpeMaeseM afdysHBHHX (EHOKPHUCTOB, Kk
MBTpaTeLTypiueCKHX ofpasoBannit, Beerja mposABisercsd B Buie KBapma. Ho Bos-
MOEHO, YTO Yy TMEPBHYHHX dP(VBHBOB, BHASACHAA KOTOPHX 33aEajeHH B HEpPBOE
thase, cTofKOH BOIUAN TEMIepPATypl EPHCTALINBAINY, EBapl, ()eHOKPHCTOR OTHO-
cuTCd E 3—Pu3HOCTH, EOTOPasA NEPeXOINT B OOHUAYI (OPMY JHUI6 B PESYIBPATE ~
quarcnesnca. JIg pememRua 5TOro BuOpoca HYMKHH 0coGsie Goiapuioft ToumocTH— ¢
ONTHYECKnE uccIefoBaHuA, n6o 06e HoamMOpdHLE DPAHOBHAHOCTH KBapla C TPY-

A0M OTHHYHMBL IPYr OT Apyra. Bo BCAKOM cIyyae XapakTepHO, YTO EBApI JMIa-
PHTOB KaiieTcA sHaupyelbHo 6olee UHCTHIM M IIPOSPAYHLIM, UeM KBApIl HOPHHPOB.

Yro ERacaeTca eBoOOJHOTO EpeMHE3eMa, BHEPHCTAIIN30BHBAMIIETOCA B
TNOBEPXHOCTRYI0 CTAfMI0 U3BEDEEHHA JaBH, TO OH MOXeT INpoABUThCH H, jefi-
€TBUTENBHO, MPOABIAETCS B Golee BHICORO-TEMIEPATYPHHX Mogmduramuax, u6o
IpHt YMEHbINGHHM JABJEHHA JO ATMOCHEPHOr0 TeMIepaTyps NIABIEHHI MOHEPAIb-

HBIX KOMIOHEHTOB 3HAUMTelsHO IOHMEAETCA, KAK 5T0 BEAMEOIENHO NOKAZRIBALTCA -
[OCTOAHHO HAOTIOZaeMHM OILIaBIeHHeM QeHOEpUcTOB KBapUa 3d¢ysusos, KoHeuHo,
H3YUEHHC MMHEPAJIOTHIeCEOr0 €OCTaBAa OCHOBHOH MACCH ENCIHX 5Py3uBOB upes-
BHYaAHO 3aTPYAHHTEIBHO, HO Yike DAJOM ICCAENOBATENell YCTAHOBICHO B HOBeH-
HIEX HBIUBIHXCA TOPOJAX HPHCYTCTBHA H KPHCTOOAINTA H—O0COGBHHO—TPHIAMHTA,
[pAYeM HeROTOPHE IOJAraloT, 410 GOJbLIAA YACTh CBOOOZHOIO KpeMHe3eMa OCHOB-
HOH MaCCHi MOJOXLIX J(]ui)ysnBOB npeAcTaBleRa—HMeHB0-—TPUAKMATOM (28, 124).
MoEHO fake IyMaTh, 410 kBapia B OCHOBHOR Macce TePBHUHEIX 3QdysUBOB C€O-
. BCeM HeT, TAK Kak OBLIO OBl CTPAHHG OJZHOBPEMEHHOe 00pasoBaHne KBAPIA M TPH-
© Jmmara. Ho ecan 06paTHTbCA E ONHCAHHAM EBADIEBHX TOP(HUPOB H IAPYTHX AHA-
TeHeTH3HPOBAHARIX KHCINX 3(p§ysuBoB, To 3Aech MH ‘He HaXOAMM yEasaHuf Ha
UPHCYTCTBAC TPHANMUTA M EPHCTORQIHTA: UOBHIMMOMY, NOCIeJHHe MHHEPANH, Kak
METAcTa0UIbHLe TPH HHSERX TeMUEPAtypax, yolean H3MeHHTHCA B YoTof4nBHIE
KBApII, IPIiUeM MPOUBOLITA He TOABKO MOJERyIApHAA {IePerpymiiipoBEa, HO I U3Me-
HeHHe BHemHell (POPMH arrperaToB ¢ YHAYTOXREHHeM ABOMHUEOB npoPaGTa,mm H
uepelInoll TeKCTYPH, CBOHCTBEHHLIX TPHINMUTY.

Tlepexond TeNepb L KAIUHAMPOGHIM MOACEHLY WNAMAN, HYEHO DK BCe-
TO OTMETHUTb, 4T0 HBJUeHHE STHX BPOOIEe LIMPOKO PACTPOCTPAHEHHWX M BAEHHX
HOpO,IlOOﬁpaBVIOIIIIIX MHAEDATOB ABIACTCA JAJEKO HECOBEPINOHHAIM, HEeCMOTDA Ha
00JBMIOE EOIMYECTBO TPOURBELEHHHIX HCCAGIOBAHHE. ITO O0'BACHACICA KAk CIOE- .-
HOCTHI0 CTPOCHHMSA NABHHIX MHHOPAJOB, Ta§ M TPYAHOCTHI HMCKYCCTBEHHOTO HX TNO-
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1yyek 'ﬁﬂ OCHOBEIBaACH, HAIIpUMEp, Ha IIOCIeAHeHd CBOZHON paboTe aMepHEAHNE
Oxurra (70 1 76), MOKHO Tak WPENCTABUTh CXEMY OTHOIIGHHS PABTUYHGIX IPOI-
BHTENeH paccMaTpuBaeMofi TpynuN NOJeBHX [InaToB. Hatweswii m HaTpoBHIE
pAEBEIC NINATH TPH EPHCTAIIMBALAM HS PAaCHIaBIEHHHX PAaCcTBOPOB JAIOT H30~
MOPQHLIe EPUCTANIE. ¢ HEEOTOPOIO ee He €OBCEM TOYHO YCTAHOBIGHHOKH MpeXelb-
FOI0 KX CMECHMOCTHIO, TpHYEM EaJIueBHe INNATH € NpUMEechld HATPA BHACIAITCH
R BUAE MOHOEJAMBHHX CAHUANHA H OPTOKJasa, & DPas3BOCTH HTHX MHUHEPANOB €
1peodIafalomuM BATPOM JAKT TPHEAXHARE aRoproklasku. Ilpn nonumensofi Temme-
PATYpe BHJEIWBITHECA 43 MArMul 0O0pasoBaHMA ABIAKTCA METAaCTAOMIBHBLIMH X
SI0CTEIIUAO U3MEBAITCA B JIBYX HANpPABIGHHAX: NpemAe BCET0 MPOHCXOLUT BHIA-
JeHHe W3AUINEQ HAXOAAMIErocA B TBEPAOM PAcTBOPE KOMNOHPHTA ¢ HOIYy4eHUEN
ePTHTA 1AM ARTWIIEPTHTA, 2 KaTHeBHH noueBoii IOHAK 9aCI0 NPEeBPaIlaeTCs B TPH-
KIHAHKE MUKDOKIRH. :

OcraBaBimBadch Ha (asax cammmnmwmmpomw MH  EONKHE YCTAHOBHTL
TI0A0KECHAE OPTOKJA3a U aAyadpa, ABISONIMXCA EKak-OkW IMIIBUMH B JaHHOH CH-
oreMe. Y peficTBHTENbHO, DTH MMHEPAAL! HE MOIYT OHWTH CAMOCTOATEILHBIMH BHIA-
MH;. OPTOKJAR T0 LAPATEHE3NCY H IC 9acToil ero MHEPONEPTHTHRANUHE HEOOXOIHMO
QYHTATH cyﬁmmpocmonmqecmz"nsoﬁmmosmm MUEPOKJIMHOM, YTO BHICKA3BIBANOCH e~
THIM PALOM MCCIefORATedell 1 K 4eMy UPHCUGIMHHANCA, XOTA M He COBCEM pemn-
relbHO, Posendyus (29, 322), a anynap ecTh THIPOTEHOBHH OPTOKAA3, poAsIgRNIHi
MHEDPOKIMHOBYIO PEIETKY Jae UPH HEOOIbUIOM MEXAHHYECKOM BORIeCTBHA H3
uunepar (76, pl. 1 C-1). Ciegosareabao—nepBuIHOf PopMOA. KaIHEBOrO HOAEBOTO
MINaTa ARagercd faHUAMH, YACTO CORCPEAIUA Ooiablioe KOAHYECTBO HATPA.

Canupvi # 00ppsyer 3akaJeHdne (GedoKpHeTsl MOXOANX 9(py3HBOB; A TAKHKE
ABJAMBUAN [0JEBOr0 NinaTa, NDPUEUMAKNIIME YyYacrhe B CIOKEHHH PACKPHCTALIH-
JOBAHHOH OCHOBHOM MACCR 5THX NOPOA, 32 MCLJKNYEHPEM, MOEeT ORTb, KOMIIOHEH-
B MUEPO-TIORENIMTOBHX ¥ C(HPOIHTOBHX €6 YYaCTEOB, BOoOmIe TPYAHO paspe-
SMEIX BCIEJCTBUHC HCIHAYATENbHOH BEIMUMHEL 3€PEH. OTOT NepBHYHG MuHEpal,
BXOA4 B COCTAB BHAeAEHNH, dBIgeTCA BOOOUlE  GECHBETHHM U CTEEIAHHKIM, 3 MH-
HPOCKOONHYCCKN NPCACTABIACTCA COBEPINEHHO OXHOPOAHEIM, o06pasyd pelgue mpo-
oTHe JBOHHAKN, Tak YTO TACTO HOXOTUT Ha KBapl; HO B OCHOBHOI Macce, 3aCTH-
Balouledi OHCTPO, CABHANE MOEeT OHNTh CKOpEe TPHHAT 33 aJbOUT, COCTABIAA
SHTABRYTHE 10" TepBofl ocH u MOAMCHHTETHUECKH-ABofiHNKOBHE XeficTEH. ViATepecHo,
4TO CAMMAMH, §AKE H DPOMCXOAJINUE U3 HEro OpTOEIa3 M MUEPORIAH, BoOOmE He
‘IM@eT 30HAPHOTO CTPOCHHA H He MOEET OHThH 30HapHLM, 100 B TEMIepaTypPHO-KOH-
JeHTPAMOHHOR JAuarpaMMe KAaJXMHATPOBHIX NOXEBHX MIOATOB 006 IMHHH, OTHENAN-
WHE EUAKYI0 M TBEPAYI (PajsH, TWPOXOAAT MOUTH PAIOM HA' He3HAUHTENHHOM Pac-
sToARMN Apyr ot apyra. [lootoMy UpoBoAWMHI® B pPasHEX PYEOBOACTBAX H CUpPa-
BOYHMEAX YLasaHud Ha SORAPHOCTh EAJMHATPOBRHIX 0OJEBMX NIOATOB OCHOBAHHL
~la HeJl0pAsyMeHuAx; B YacTHOCTH, H300pamaeMnit Posenbywiem npuMep CHIBHO
30HapHOro oproksasa (29, tabx [X ¢ur. 6), mecoMHEHHO, OTHOCHTCA K PaspesaH-
_HOMY Ho. aB0#RUEOBOH ﬁnoomocw TOREOILIZCTMHYATOMY OXHMTOKIA3Y.

Wrak, cannann, Kak nepBHumEH tca,nuﬂarponmu T0JeBOR 1MNAT MOXOXBIX
+QQJ3HBOB, ¢ TeueHHEM BpeMeHH OpeBpallaercd B ycToiguryw npm 6oJee HM3EHX
TEMOeparypax MoAHQHUEANMI0, KAKOBOR y AMAreHPTHRMPOBAHHHX 8Qy3uBOB ABIA-
¢TCA OPTOENAY, KAE CYOMURPOCKONMYECKN JBOFHMEOBLE MHEDOEIUH, IpHIEM
cllyuae MB0BITKAR HaTPOBOTO KOMIIOHEHTa NOcAefauit oTmenisdercd B BHJC MUEPO-
TEePTHTOBLIX BPOCTROB, BCEr1d HMEWNMHX He3HawuTeAbHKe pasMepel. Tagofl xa-
‘PAKTEP TEpepomIeHHoro MuHepaia ofbACHASTCA clegyoIMuUMA opuduHamu. ITo-
#TOAHHAZ CBA3b PE3EO BUPAKCHHOA MAEPORIMAOBOH peIICTEM M IIMPOKUX MHEPO-
AEPTUTOBBIX U JaKe IIePTUTOBHIX MOJOCOE C TARUMH HHTPYSHBHHIMH HOODPOJAMH,
£0TOPLIC OXJIAKNAJHCH OUCHb MENICHHO HIH MarMa KOTOPHX cOAep&aia GOJBII0E.
Z0XAYECTBO KRUAKMX W Ta”000pasHLIX EOMIOHEHTOB, & TakkKe ¢ EPHCTAIIMIECEUMI
saaHmama (52, 98) 3aCTaBIAET AyMaTh, 9YTO Jid 0OGpasoBaHWA MOJOGHEX rpyGo-
TIACTHHIATHY HopM HEOOXOAWM sHAYMTerbanfl BHemEME Bos3OYAUTEIs M 9TO IPH
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¢HOKOAHOM M OueHb MB.?IJiBHHOM nponecce KPHCTAIINSAIEY H HePEKPHCTAIH: :afK#
HPOABIACTCA TEHHCHIHA K 6oaee NIOTHOMY CTPOGHHIO MHHEpaJa.

B ¢BAsu ¢ TEPErpyNNEPOBEO MOJEEYX ‘CTOMT MOMyTHEHHE LaAHHATPOBOLH
TN0JEBOTO IINATa, TEPAIMEro OLHOPOZHOCThH BHYTPeHHETO crpoeHusa. Kpome Toro
HOJeBOH HINAT He DPERKO NOTYYAET KPACHOBATYI0 HIAN KeATYH OKPACKY, BHIHBAE-
My® YPe3BEYA{HO TOHEO DPACHPEJONCHHLIMH OKUCIAMH :KeJe32, KOTOpHe EOHCTa-
THPOBAHH MOYTH BCEMH AHAAH3AMH STHX MHHEPAIOB H, IOBMIMMOMY, NpHMEmW -
BAIOTCA K TBEPIOMY DPACTBOPY CaHHIMHA M aHOPTOKIARa; 0 Epaiimed Mepe, Andep -
cew SECTIePUMEHTANbHO JIOEA8AJ, YTO TOHEME TEMATHTOBEE NHCTOUEM RBAHTIOPHEHOL,
¢000IanIue JTHM MOIeBHIM IINATAM EDACHYH OKDAaCKy, HCYe3AlT MPH HATpEB:.-
HHH 10 1235° BO3BpauWlafdch B COCTaB TBepAOro pacrsopa (59, 398); moriomenke
He00JBINOr0 EOANTECTEA OKNCIOB #elesa IOE23aHO TAEES LIA ILIATHOEI230B (30,93).
Ho kpoMe OEKmCIOB Kelesa UPH DacUaleHHn CAHAAUMAA OTMENIZETCA H TEHH!-
seMm (90, 6), moueMy OpTOKXa3, HMeOIMUA TOHKOE CTPOCHHE, RKAEeTCA NOX MUEp: -
CEOMOM HECKOJBKO MYTHOBATHIM, TOTAa KAE MHEPORIMHOBHE NJACTHHEH ABIIOTCH
€OBEPIIEHHO DPO3PAUHEIMI, HOO Y MEEPOIHHA 5TO IMEHHCTOE BENIECTBO, PACIION:L-
radgch Me®AY IJIaCTUHEAMH, He OpocaeTca B riasa. Bopouew, # noGypeHme
TINHACTOE NOMYTHEBHE AMareHeTH3MPOBAHHOTO IOJERBOTO MIATa OTHIOLL HE ARAA-
0TcA 0043aTeAbHEIMA, H0O cOCIaB mpEMecell TBEPOrO paeTBOPA IIOIEBOTO IMIAT2
MOEEeT OHTb J0BOABHO pasHooOpasmuM (19, 1406—1417). Her commenus, uto
AHAJOrNYHOEe M3MEHEHHEe MOXET NpPOU30HTH U B pesyibTaTe AeHcTBHA ATMOCHEpPHEX
areHTOB. '[T0 EACAETCA afyidpa, TO OH, KAK T'HADOTEHOBHIl MUHEDAN, TNOIYURE
€BOE CTPOGHHE TPM CaMOM OOPa3OBAHHH M [IQTOMY ABJACTCA TPO3PAUHEIM.

SHAYHTEIbAO MeHee ACeH BOUPOC 0 COCTOAHMH KAIMHATPOBEIX IOIEBEIX l{d -
T0B, 00pasyomuX H30MOPQRER YYacTOE BOXM3H HaTPOBOTO KOMNOBEHTA. Upexpe

BCCTO HYEHO OTMETHIE, YTO TAKH® MHHEDAJH BCTPEYalOTCA CPABHHATEJSLHO PEeARG, .

OyAy"H 0OBINO X2PAKTePHRl N MEI0YHKX 3Qy3uBOB, GOraTHX HATPOM, UpH FAKN-
BOM YCIOBHUIH, COTIACHO 3AKOHY AeHCTBUA Mace, KMCIH A -IIATHORAA3 PACTROPACT B cele
RQJINEBLIl KOMIIOHEHT, He I03BOIAA eMY MHIUBHAYAIHSHPOBATHCH B CAMOCTOATCNbH-
HEi canupuy. Tak, BOT, BaGIOJEHNA NORASKBaKT, 4TO B HoBeAmuX 2(Pysusax
TepBUYHEI HATPOBHE N0IeBOIl IMNAT ¢ IpPUMECHI KaJud, aHANOTHYIHNE CABRLHAY
H 007afalMmui NpO3PATHOCTBIC U CBETIOCEPOH OKPACcKOH, OTHOCHTCA & TPURAMMHOHN
CHCTeMe, OOHApy®HBagA TOHUAllnyls aibGUTOBYI INTPUXOBKY, & KOTOPOH MHOTAA
. NpUCOCAVHANTCA U NEPUEIMHOBLI® IBOHHUEHM, 4TO [AaeT BneuyaTienne Tomyafimefi
MUEPOKIBHOBCH pemersu. IlpaBpa, AHOrZa 9TOT MHHEPAJ, HAZBARAKHE AHOPTOKIA-
30M, TIPEACTABIAAETCA OJHOPOAHBIM H MOHOKIMHHEIM, II0YeMy Jake IIpefIOmeHo
BEICAATD MOHOEAMHHHIA HATPOROPTOKIa3 (34,899), HO ¢ TAKHM NpPeLIOECHEEM
HEIb3A COTJIACHTBCA, Tak KAE He DEIKO <HATPOHOPTOKIAs» I AHOPTOKIA3, MMes
ORME U TOT &Ke XUMHICCKHH cocTaB, HAX0JATCA B OXHOH u Tofi me mopome (17,400).
OYeBHAHO, «HATPOHOPTOKIA3» HAXONUTCA B TAKOM ¥Ke OTHOMGHUH & AHOPTOK1A3Y,
K3k OPTOEN33 K MHEPORJIHHY, uMeA CyOMHEPOCKONHYECKH-ABOMHNEOBOE CTPOGHHE.
Bo Beakom caywae npas Mapx, nosaranmni, 4T0 TOYRS IEPEX0Ld HATPOHOPTOKAR~
30B B MOHOKIMHAYI ¢asy Je&xHT BHme TeMIepaTypH MX ILIABICHHA jame B
TANA0UCCANBHEIX YCIOBHAX 00pPasoBAHUA (PeHOEPUCTOR 5(pysuBoB (44,102).
Teopusa cyOMHEDOCKONHYECKH—HIN MHKPOCRONHYECKH-TBORHUEOBOTO CTPOE-
HHA JQHOPTORJIA30B,. KAk KMCIHHX ILIATHOEJIAS0B ¢ IPAMECHI ' KAINEBOT0 KOMIOHCHTR
B TBEPJOM pacrBope, ABIgercd HaunGolee eCTECTBEHHOI M BEIHEOJICIHO 00HACHAET
CTPRHHHE CBOMCrBa STHX MuHEpauoB. Jeficrsarensno, o6HYAO AHOPTOEIA3K COAEP-
#aT 10 5 u Gozee NMPONEHTOB amopruta (19, 1425); CAEI0BATENbHO, AHOPTOKIASH
0OWYRO ABIANTCA TBEDIEIM DPACTBOPOM KAZHEBOTO I10JEBOF0 IINATa B OIMIOKIASE,
a B¢ B YHCTOM aan6uTe. Ho NOBCeTHEBHHIH OMBIT HRYYCHMA OIMTOKIAZ0B, RHANPH-
Mep B IPaHNTaX, NORA3HBAGT, YT OJUTOKJA3H 00JafaeT CHOCOOHOCTBIO, 3ABHEH-

HICI0 OT HOYTH CUMMETDHTHOTO PpacHodoEeAnd B HUX oceit yupyrocin, Hraraib.

qpeaquaﬁHO. TOHEHEe NOJUCHHTETHYIECKHE Z[BOﬁHHKI/I, HECHOJABKO (I0XO0XEIe Ha TOF-

JAHIIYI0 3AMETAYI IIOJ MHIDOCEONOM INTPHXOBRY aHOPTOEJA80B, DTa CHOCOGHOCTH-
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el YCHIABAETCA UPUCYTCTBUEM KAINSA, AJOMOCHINEATEL KOTOPOLO BOOGIIE SBISIOT S
TOHEOILIACTAHYATHIMY, HANpPHUMEp MWEPOKJNH, Aefinut u Quiinncut. BeckMa BOs-
MOKHO, UTO M YHCTHH aab6uT, BHEPUCTALIN30BHBAKMUACA BCeTJa ® KDPYIHONAAC-
THHYATHX [BOHRHEAX, UPH PACTBOPEHHH KAJIMEROTO NOJEBOTG MIATA MOXUHEAETeS
aroft cEa0ORROCTH. UTO e KAcaeTca PACcTBOPHMOCTH K2AMEBOID KOMIOHEHTa B Gojee
OCHOBHEIX, WYeM AaILOHT-ONMrOEIA3, IIATHOKJARAaX, TO OH3 CPABHHTEALHO HE3RAAUH-
TensHa (40, 330); MeEAY NPOYEN-—B U3BEDPEEHHHIX HOPOJAX COBMECTHO ¢ OCHOB-
HBM IIAaTHOR.[430M BCTPEYALTCA CAMOCTOATENbHBI MUKDPOEIBH-OpPTORAA3. Boobm®
AHOPTOKIA3 €CTh AAbORT-OIMIOKIA3 B TBEPIOM pPACTROPE C EAIHERHM NOTEBLIM
INIATOM. . - :
Taro#l ToWke 3peHHd H3 OTHOUWIEHHE AHOPTORJA33 K KHUCALIM NIarHOEIA3aM
He (pPOTHBOPEYAT Kpucraiiorpaduueckue M ouTuieckue cBOoMCTBa paccMaTpuBae-
MEX TOJeBWX 1TNaTOB. Tak, cOBepmEHBO eCTeCrBeRHO, 4YTO NpH TOHKOM ABOH-
HHKOBOM CTDOGHUH TPHKIMBHNH MUHEPAI MUMETHSWDYET MOBOKIHHAYI0 CHMMeT-
pai—Go16¢ HiM MEHee I0JHO B 3aBHCMMOCTH OT TOHKOCTH ABCHHHKOBOTO CPACTA-
HEA; My aHOpTOKdas0oB yroa mexny (010), upegcrabigwomedl 1BOAHHEOBYK Mi0-
CEOCTH STHX MHHEPA.NOB, M CPMMAPHEIM NunarouaoM (001) nourn pasen 90°. PapHuM
00pa3oM, BCAGACTBHE CIOKEHAA HITHICOUACB YUPJTOCTH TOHKO CPACTRIOMEXCH
- ABOHHMEOBEIX HAAUBLJOB, § aHOPTOKIA30B Lamymuica yrox moracasna Ha (001)
Hamsox 0°, & yroT MemAy ONTHIECKHMH OCAMI HONYuaeT SAAYEHHE OKOXO (—) 40
C KOTeOABHAMI, 3aBUCATIMMHE, BEPOATHO, U OT COCTABA MHAEPAN3 M OT ero CTpoe-
‘BHA. OIHEM CJOBOM, AHOPTOEIA3 TAK OTHOCHTCA K «HATPOHOPTOEIA3Y», KAk MM-
EPOKJNH K OPTORIA3Y, € TOH CymecTBeHHOH pasHumeld, uT0 mepBLie MUHEPAAN MMET
'TEPBHYHEIN XapakTep, TOria Kak BTODEHE IPEACTABIAKT IHAreHETH3HPOBAHHYIO,
CTabMAbHYI NpPB BH3EUX TeMlepaTypax MOANQUKALHIO, : _
Jlazee WYKHO OTMETHTh caeayomee. Kcam aHOPTORAAZH ABIAIOTCA B GOIb- -
UINHCTBE CIyYaeB ®AXMEBEIMM OJHTOENAB3AMH, TO COBEDUIEHHO €CTECTBEHHO, UTO
~ OHM HE peiko OhIBAlT B0HAPHEIMH. VM BO3MOKHO, WTO YIOMHHAEMAaA B IHTEPATYpE
SQHAPROCTH KAAVWHATPOBHX I01€BRIX WINATOB OTHOCHTCA—UMEHRO—K AHOPTOKIA-
aM. He OegeiATepecHo TakEe BaMETHTh, YTO 9TH MUAEDAJE NPH CKPENIeHHEX HAKO-
AAX 1aCTO IPeICTaBIAKNTCA HeNDABHILHEIMH B 3aBHCHMOCTA OT NOJOKEHH paspesa
manga OTHOCHTENDLIO TOHKMX ABOHHHEOBRIX MHAHRHIOB, SANOKEHKE KOTOPEIX BLIBH-
BaeT H3MEHEHHA B IIOJN0KEHHH ONTHYECKOTO JMIMICOMAA, KAK 3T0 0COGEHHO XOpCino
H3BOCTHO. AJA MHEDORIMAOB, 0GAAIalMHX BOIHUCTHIM IOTacaHAeM H H3MEHeHHeM
ONITHYECKHX CBOHCTB JaKe B PasHEX YacTAX' OFHOTO W TOro ke 3epHa (41, 66).

AHOPTORIAZK OTHOCATCA K METaCTaCHIBHEIM NpH Huskoll TeMmepaType 00pa-
BOBAFHAM, Tak KAk DACTBOPHMOCTh KAJIMEBOIO EOMIOEEHTa B 3TOH OTPAHUREHHOMH
TpyliNe TBEPAEIX DACTBOPOB ¢ MOHMAEHHEM TeMIepaTyps yMedbmaerca. Ilpu pac-
TaACHAN aHOPTORAARA AONKEE NOIYUNTHCA BUGHHIH ILIATHORIAS ¢ AHTHIEPTUTOBLIMA
“BPOCTEAMIL kKajneBorv moxesoro mmara, HaOiogerdas @l (eHORPUCTaMH COOTBET-
CTBYOIMHX JNHareHeTH3npOBAHHNX 5P(Qy3MBHNX TOPOJ BIOAHE BTO MOATBEPKIAIT,
JEA3HBAA BMECTe C PeM Ha TO, UT0 NPH OIpAHRYEHHOH BeXMuUNHe DepeMeIeHud
MOJEEYX TBEPIOTO PACTROPA, PACHAIAIONIETocA B pesylIbTare FPOCTOr0 TUareHesnca,
CEORHHI MUHEpAl XapaKTepH3YeTCA TOHEHM CTPOERHEM--TIABHEIM 0GpasoM Io
THIy «IAaXMATHOTO aAbOMTA», € KHAOUKAMHM H HEMEHTOM OPTOKAA3a MEMAY Pas-
- POBHEFHLIMH JBOHHUEOBHMY yiacTEaMu Taaruoxrasa (43, 127). Hy&po ckasars,
970 TAKOE PAcNajieHue NMPOABIAETCA HHONAA H B OCHOBHARIX IIIATMOENA32X ¢ 00pa-
+ JOBAHUOM), KOHEYHO, HEMHOFMX QHTHIEPTHTOBHX BPOCTKOB KAJIHEBOTO II0.IEBOrO
moata (76, tabs. II gur. L). Camo cofom pasyMmeeTcd, 9To paciieMEBUINACA aHOp-
TOEIa3 MyTHEeT M OGHYHO TOAyYaeT KPACHOBATYM OKPACEY, CBOHCTBEHHYH OPTO-
'RIa3-MUEDOKIAHY. . '

He Tagoe peskoe usMeHeHHe DU IHATeHE3HCEe OOHADPYKHBAIT RAGIUOK.IAZI,
X0T4 3T0 H3MeHEHNe HIeT B IBYX HanpaBieHusax. Ilpexpe Bcero, coraacHo TeM-
HePATYPRO-KOHNERTPAINORROH NuarpaMMe OAArHORIA3DB, KPHBHE KOTODPOH CHIBHO
OTXOJAT OfHa oT papyrodi (54, 583), aTu MuHEPAIH UMEWT.OO0IBMYI CKIOHHOCTH
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£ 00pa3OBAHMI0 BOHADHHX “EPHCTANIOB—OCO0EHHO B EHMCIOH MOI0BUHE psla, HOO
COOTBETCTBYIOMHE KMCIEE MATMEL OTIMYANTCA CPABHNTEIBHO GOABINO0 BARKOCTHIO,
HPeNATCTBy0UIen JuPYsNH H BRPABAUBAHMI COCTABA BHIEIAONMUXCA TBEPIBIX
a3 maaruoraasa. Tak Kak (I)eﬂompﬂcm s ysuBoB 06pABYLTCA OORIYHO B THMa-
OHCCAILHEX §CAOBHAX J0OBOIBHO ORICTPOrO OXJAKICHUS, TO MIATHOKAAZLL BRIAEIE-,
anft Beerna GREIBAlOT 30HAPHEIMI, TIPUUIEM OJUTOKIA3-3HERHNE NPECTABIAIT mm-ﬁm
TEOMETPHUECKOS MECTO SOHAPHHX LokeprHOCTeH, MO KAKOBOf NMpUYMHE HE MOryT
NOABEpraMCad TOUHOMY ONTHYECEOMY HCCAeloBadmio. TakoBH UepBUYHEER OIATHO-
5Jass. 5(QysuBOB, OTIMYAMULIECH W TFO3PayHOCTLIO i CTeRIAHHBIM Gaeckom. Ho
¢ TeueHHeM BpEMEHH TPOUCXOXUT AHGPPY3NI MEEIY SOHAMH MUHEpPATa, KOTOPHE

CTAHOBUTCSA BCe 00Jee OXHOPOTHHM, XOTA M B OYeHb XPEBHUX 00Pa30BAHHAX

30HAPHOCTL He McUe3aer, Tak kak 1AGQysud B TBEPAHX DPACTBOPAX DPACIPOCTPA-
mAeTCA R He0AbmOe paccTosHme. SIcHO, UTO TPH Takofl MeperpylnuKpoOBEE MOXe-
EyA 1l B CRASH ¢ HEOUPELEJEHHOCTHI TPAHUIl MEHAY 30HAMH 'AUATeHCTH3HPOBAH-
HOTO PIATHOKAA3a Tocielwnil cTamoBnTca MyTtanM. Komewro, mofo0HOe Rampanfe-
HHe B UBMEHEHHH PACCMATPUBAEMHX MIIHEPalos HE OTHOCHICA K aIbOMTAM, Kak
OePBUYHO OJHOPOAHLIM 00PA3OB +HUAM, @ TAAEE OTYACTH K OYEHH OCHOBHWM ILIA-
FHOKNA3aM, KOTOpPHlEe YCIIEBAKT BHPABHATL €BOil cocTaB em;e B HMOTpaTeLIypuye-
CKYI0 CTAMK KUSHH KUAEONIABEON MArMH. '
Ho kpoMe MOXeRyasipHO1 meperpynuxpoBEl, cBasaHBOf ¢ nminbymeﬁ MERLY
PASTHUHBIMK. 30HAMH MUHEPAX ), B IAalHOKIaZax He PeIKO OPOHCXOIUT BLITaNEHHe
H3 TBEPIOr0 PACTBOPA HEFOTopwX mpumeced, Bpoe Fe: O, I'e 0 n Mg0, o6aapyxen-
HHX BO BCEX aH3AHRaX 5THX MUHEPAJOB, KAK TO Ners0 BUIETb, HANpHMED, B

cupaBouuie Xuwye (19). Ho umartepecHo To, 9rTo Jumh aibOHT dpPy3UBOB HOK- -

BEPraeTca TAROMY e TOKPACHeHMI0, KAk Y KalMHATPOBHE NOIEBHE IINATH, 00Ha-
py&uBaA 00/, MBEPOGRONOM MyTHOBATEI BUI OT TORKOTO MPONUTEIBAHUS TTUEOZEM-
:KeNEe3UCTHM BemecTBoM. UTo e KacaercA OCTAIbHEIX NIATHOKIA30B, TO, HANUEAT
¢ ONMCOKIA3a, OHM CTAHOBATCA HENPO3PATHBIMH, YACPEWBAL TPABHOOPINE IBeT
MHOTAA ¢ TPARHORCIEAEIM OTTEHROV, PACNOSATAOMUMCA OGEITAO 30HAMU M DATHAMH.
- Takoe pazipuue B OKpACKe zmareﬂemmpomﬁﬁmx aabBuTa ¥ OCTAXBHBEIX TAATHO-"
112308 JBIAETCA CIGACTBHEM KAK COCTABA, Tak W CTPYETYPH 5STHX MHFEePaios,
cAR HE CYHTATh eme cOocTaBa O~HOBHOR Macehl oQQyiuBOB M COCOTHHX IOPOR,
¢EA3RBAIOMUX HE Maloe'BAHAHME HA, XapakTep usMeneHus n qemokpucrcs. llpemne
BCETO HYEHO OTMETUTL PABAMINE CTPYETYPHl PAccMATpHBACGMBIX MUAEDPAIOB: B TO -
speMd, Kak Godee WIn MeHee YUCTHl AdbONT MpoABlAeTcd B DPOIKUX H HIHPOKHX
1BOWHMKOBRIX MHAUBHIAX, OJUIOKIA3 M IpyrHe ILIAPMOEIAZRL CTAHOBATCA TOHKO -
[IOINCHHTETHUECEAME M EpoMe Toro Oolee HIM MeHee TOHKO 30HAPHBIMIL TaguMm
o0pa30M aIBOUT. 06IATAET GOALIIE BA3KOATHE CIPUEHIA, ¢BHCTBERHOW KAIHHAT-
DOBHM IOIEBHIM IINATAM, H, M0100RO (OCHELHUM, MAJO LOCTYyUeH BHAIIHMM PaCcTBO-
paM, BHIeIAA NPH PacHaIcHAH Judlb TINHHCTOKEIG3UCTHH TUTMEAT, TOHKO Pac-
fnpefefenHbt 1 00L14HO COOD. LA LHH MuHepaly KPACHOBATYID OKPACKY; BOSMOKHO
BOpOUEM, YTO TAEOH Xapagrep (AUCMeHTHOR TPUMECH NPUHALISEUT JHNIH WEIO-
HEIM [I0AeBHM NIIATAM—M0100HO TOMY, KAE WRIOUHHE OPONE OTHOCHTENHHO
GOTaTH TINHO3EMOM H OKH b0 Eeaesa. UTO Ee KacaeTcsd HACTOAMMX MIATHORIA-
30B, TO B HAX CEOPO TOABIAETCA MACCa BOIOCHEIX TPEN[4A0K BIulb HAOCEOCTeH
¢pactagusd JBOMHMKOB ¥ B10ib 30HAPHIX MOBEPXHOCTEH—TPEMUAOEL, .10 EOTOPHM
46TEO MOTYT MPOHHEATh TOHEHE DACTBODH, OKKIDIMPOBAHEHE B adysuse u Gpo-
Admue TIABHEM 06pas3oM » OCHOBHOM ero Macce. dTA PacTBOPH MPOUSBOAAT YHKE
10CTATOUHOE H3MEeHeHdUe MUHepaJa B MLT&C()M&TI/I‘!GCEOM noparge—TeM Goxee, 4To
AHOPTHATOBAA MOJEEYIa CPABHHTEALHO JErKO TOIAAETCA XHMUTECKMM BO3ICHCTBHAM.
B pesyiprare 104y4awTCA Opeoilalsiollde CepANAT H TIHAA HeOUpeiedeanoro
¢0CTaBa, 3ZaT€M YACTO KANBIMT, HIMAOT, LOM3UT R XJIOPHTOCEPIEHTHH ¢ BHIIAAE-
gueM cpofoinoro EBapma. OcuGeHHO CHABHO MBMEHAKTCA BHYTpPEHHUE B0HRL, Kak
AoTa1le aHOPTUTOM, a TakEe 0ixpoMuaTas nepudepud QeHOLPHCTOB, PasbeIeHHAA
OCHOBHOR Maccolt ohpysusa. TaruM 00pazoM €CTECTBEHHOMY JMOTEHE3U3Y ILIArHO-
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1808 mpq)ysnso*s BHIpaKamwmeMycsa B yHI/I‘lTOJEeHIdlI HId ocHabXeHHH R0HAPHO-
¢TIl B BLIIANGRAHW U3 TBEPIOTO DACTBOPA HEKOTOPHX .IpuMeceff, mouTH Beerna
-CONYTCIBYeT XHUMUYECKOE U3MEHEHHEe MIPepa.JoB, IIPOoXoAdiee B TOPALLE YaCTHI-
 HOTO UX 3aMelleHud, Kak ‘00 9TOM MOMKHO CYIUTh IO TOMY, UTO ONTHYecKuii cOCTaB
'»ﬁfmarnomason AHAJOTHYHEIX NEPBHTHRIX U IHAT€HETH3HpPOBAHHEYX H3BEPREHHBIX
»&° BOPOJ, 0CTAeTCA ONMHAKORKM. HoOHEYHO, TakHe MeXgHe HOBOOODA30BaHHA ABIAKTCA
¥ BechMa PasHOOOPA3HLIMH B 3aBHCHMOETH OT COCTaBa M CTPOEHHSA OCHOBHOR MaCChI,
salomell TIaBHY0 YacTh MKHIKMX DACTBOPOB, 3aTeM 0T NPUCYTCTBUA XONOIHHUTENb-
HHX TPemiME M OT PAYOHHB, H& EOTOPYIH oOmyckaxca sQysuB mpu cBoefl KusHH,
3 TakXe OT XapakTepd COCEeIBHMY TOpOJ, 100 MOocHAeIHHE MOTYT, HaTh MAaTepPHAX XNA
QIUCAHHOTO I{POIecca, KOTopmﬁ N0 NPeAIOKEHHI0 aKageMura Depcrurc WOEHO
»A8BATh KaTareHesncoM (72, 30), HMEOIIUM—CieJ0BaTelbHO—AHAYeHAEe U B OTHO-
INGHAM WBIUBIINXCA DOPOX; K COHANEHIN, PE3YILTATEHl TAKOr0 NEPEPOEACHAS M
#3MeReANA TIArBOKIa30B 9hyRABOB MOCYT OHTH B 3HAUATEAbHOR cTemeHH 3aMa-
CKUPOBAHH QHAJOTHIHBIMI npomymamn TUIepPreHe3uca, HId MOBePXHOCTHOLO BHIBET-
pABAHUI.

CpaBHUTEIBHO MAXO TIOMOraloT IAd YCTAHOBIEHHA XapakTepa 3q>(py3uBa,
IEMHOUBEMHVLE KOMNOHCHMB, KOTOPHIe BOOOIE CKIOHHHM K OHCTPOMY pa3lomke-
. Bee-®e HeKOTOpHIe 3aMevyaud O TEepBUYHOM ¥ JHATEHETH3HPOBAHHOM COCTOA-
' HBH 9THX MHHEPAJOB MOTYT OHITb cleadRl. Tak, cpell IHMPOKCEHOB, KOTOpHIE
ABIANTCT Haubosee BAXHHEMHE TEMHOUBETHEIMHA KOMOOHEHTaMH 3()(ysuBOB, GHBAIT
+.1y9ad B0HADPHOTO CTPOEHHA, CIYEAUErd BEIpameHUeM THIA0UCCaIbHOTO UX Mpo-
HCXORACHHA, CIOJ3 OTHOCATCA TUTaHHCTHA aBruT, MarmesuaJbHEfi AUOTCHL @
aTHpHE-aBrAT. CaMo co60K pasyMeeTcs, YTO Takad HEPABHOMEDHAA CTPYKIypa HE
) MOEET JOIT0 COXPAaHAThCA HPPOKCEHAMH, B KOTOPHIX JAu(P(y3HOHHEHE MPOIECCH
NPOUCXONAT CPABHUTENBHO OBICTPO; NMOSTOMY MPHCYTCTBHE B0H M CEKTOPOB ¢B BTHX
. MHHEpAIaxX SBIACTCA HAJEHWHHM NPH3HAKOM NEPBUUHOTO XAPAKTepa COOTBETCTBYIO-
ﬂwﬁ mopogtl. Kpome Tore B mupokceHax 4acTO OHBAIT PACTBOPEHH pAsIHYHEIE
npnmecn MpeJCTABICHELIC TIABHLIM 00pasoM OKMCIAMA TAKEIHX METaLIoB M
‘KAOHBBIE BHIAJATOL IPH HHSEMX TemmepaTypaxX. Ho mouTu Beerza mapaliie’ibHo
¢ BHYTPeBHEI IeperpyunApoBEOK MOIEKYX MU AHATEHe3uce IMPOKCeHOB NPOHC-
XOAUT B XUMMYECKOe HX H3MEeHEHHe TO0J BIHARMEM TeX TOHEHX PAcTBOPOB 9HTO—
¥ HK30IMHYECKOTO NPOMCXOMICHHA, KOTCPEE MOTIH OKa3HBAThH Takoe 00JbINOe BIHA-
e B Ba Ooxee ycTofiYMBHE NAarMosnassl. XapakTep STHX M3MeHeHUfi MOmeT
{WTh CAaMEIM Da3HOOODASHKM B 3aBHCHMOCTH OT YEABAHAKX BHIE (ALTOPOB;
uanGoree pacupPOCTPAHEHHHMH BTOPHUHEIMH TIPOAYRTAMH SABIAKTCA XJIOPUTOCED-
HeHTHH, KaJbIUT M SMHAOT ¢ CONYTCTBYIMUMHE OKHCIAMH Mele3a ¥ THTAHA H ¢
KBapleM. Ho HY&HO OTMETHTH, UTO He BCe WHAMBLJGL NHPOKCEHOB NAHAOH TIOPOARL
WENEITHBAKT OIMHAKOBOE U3MEHEHNE, a HeKOTOPHEe W COBCEM 0CTAITCA (e3 HM3Me-
YeHNA: BCE .3ABHCHT OT TOTO, MOABEprajcAd JaHAHW{ MiAepal pacIIeNTeHmI) HIH
‘HOT H HAaCKOApEO OH DPasOuT BOJOCHHIMH TPEMHUHEAMH, 3 TaKKe—EaEOr0 COCTaBA
MHJRUA PagTBOP JI0Ay4HACA B JNAHHOM YYAcTE® MOPOJHL. :
Yro racaerca Ouotura ¥ amMpubora, TO STH MUHEPANH, BCTPEYAACH NOUTH
HCEJIOUHTENbHO cpenu ¢esorpucTon spPysuBHEIX NOPOX, caMu 1o cebe IpeicTaB-
XA0Tca 00p230BAHUAMH, SYEINMU JId a(Qy3uBa, MOABEpradch pesopoluu H
HAXOMICh B COCTOAHAU RpaﬁHeI‘O BHYTPEHEEI0 HATAKEBUS OT PE3KOH HX BaAKAIEM.
TloaToMy ecTecTBeHHO, 4YTO OHM OYEHH OHCTPO H3MEHANTCA, MOKPHBAACH OOKIYHO
FANAfalOMAMI  ORACIAMHM TAKEIHX MeTalnoB. OcofeHHO HeyCTORUYUBH IIEIOUYALIE
" HpO0ONEI—BTH JeINKATHEIE MUHEDAJH, s(eMepHEe B 0OCTAHOBEE 9 hyauBa, KOTO-.
phlfl TaK TOPHCT M TPEIHHOBAT M CTOAb YROOEH JIA OpomeHHA PasidYHKIX PacTBo-
POB: IIEIOYHEIE THPOOOAH JNETKO BHIIEIATHBAKTCA, OCTABAAA OOWEHOBEHHO DPas-
MA3SaHHYI ORNCH iKeXesa, BXOAAMEro B H30LITEe B COCTaB JABHRX MHHEpPAIOB,
~ Jlo0onnTHO OTHOIEHHE OIMBUHA K INa—M KaTa-TeHesucy. (OHEHOBEHHO
'TOT MMHEpal He HaXOJNTCA B COCTOAHMH BHYTPEHHEIO HaUDAKEeHNS, DpeicTaBIAd
nopMadbHEEIT TBepAnil pacTsop. Il HYKHO CkasaTh, YTO OH COXPRHAETCA MHOTAA B
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09enl, ADCBHHX SUUKORTHHeRTAABNEX odQysusax. Ho Goasmew uacrbo viuBUA
CKOPO NAjaeT ;KepTBofl TOHEMX DPAcTBOPOB, IIPEBPAINAAC B PASIMTHOTO PO Cep-
_TIGHTHHOBE® aITperaThl ¢ BHAeNeHueM KuiIOK uId chld pyasl. Jeio B ToM, uto
5TOT OPTOCHINEQT OYEHb IETKO PearupyerT ¢ XHMOYGCKUMH PEareHTaMH, M J0CT:-
TOYHO IIPUCYTCTBHA HEMHOTAX TPPIMHHOK, KOTOPHMY Tak 4acTO OWBAIT PasOUTH
3epHQ OMUBHHA, EAK XPYNKOTO MHHEpaxa, uTOOK 10 HUM HPOHHEIN TOHKME PACTBOPH
a(ppvsuBa M [POU3BEIH GBOK ONYCTOMIHTENBHYI PafoTy. ITOT NPOIECC HAXOIMT
0co0eHHO ¥JNaronpUATHYI0 NMOYBY B TOM cIyyae, KOTAR OINBHH HepPEJ 3aCTHBAHAEM
IaBH YViKe cTal paccrabigTbed, 4ro6K HAYATh TO.AHOEe NPEBpAIeHye B MEeTACHI-

RaT, H0G, COTIACHO HCCIENOBAHUAM Awnodepeena, OIUBUR A€ PEAKO TPCACTABIALT

IHIOb TPOMEEYTOUHYI ()asy, IPH HOPMAJIbHOH KpHCTAINBAI[MA MATMBI TeANKOM Ml
YacThI0 Nepexoidmylo B mupokcer (58,°287). BosMoxHO, UT® MANUATCHT, BCTpe-
gaomuica mo JaEEHIM Posewfywa u B GasaspTax (32, 1189), mpeicTaBIder—
UMEHHO-—DE3YIbTaT MOBEPXHOCTHOIO 00KUIa PACCIA0JEHHOr0 OIMBUHA, UIMEHEHHE
KOTOPOTO He OyAeT—Cae10BaTe bH0—TIPH3HAKOM, XapPakTepPHHM IMIb AL Auare-
HEeTH3HPOBAHHLIX 9((y3HUBOB.

Cpexn TIaBHHX KOMTIOHEHTOB H3BEPAEHHHX M0POT H3BECTHOE SHAUCHHE AMeI0T
eme ¢deavdunamudor, E KOTOPHM B KauecyBe IEPBHYHEIX MUHEPaIOB 3 y3uBOR
OTHOCATCA HeeauB, COJAIUT, TalMH, HO3€aH, -aHaJIbOuM (79, 530) u neimur.
OZHH H3 9THX MITHEPAJIOB BOOOWEe ABAAITCA METACTAOMIbHBIMH TIPY HUBKUX TEM-
epaTypax; Tak, JeHLUT CEIOHEH PacHafaThcd Ha OPTOKJa3 H HedeauH, a Hede-
JHH COJAEPEUT B TBEDIOM pacTBope OrpaRdUYeHHOE KOJMYECTBO NIATAOKIAsA
(49,551). M Bce onm o0UeHb HECTOHKU II0 OTHOMEHHK K OOWYHKM pPacTBOpaM,
0COGGHHO COIEPRALIME XJOP I Cepy. 9T0 BHAHO M M3 TOTO, UT0 (peJbIMIaTHIO-
BEE 3QQysnBE ONHMCHBAKT.A Anmb 13 HoBefimux Qopmanufi. Ilpasna, Posenbyu

TOBOPHT, 1T0 10K (oHOIMTAMH B PYIMMH (esb WnaTRIOBHMN d((y3uBaAMHA Pasy--

Me0TCA Kak He0—, Tak H 11ale0—BYIKaHAUECKHE TOPOLH, H YTO Ha HPAMEPE BTHX
00pasoBamnii MOKHO yOPIMTHCA B OTCYTCTBHN HEOGXOXUMOCTH AyaliMcTHUECKOf Kiac-
CH(PUEANKA UBIUBUINXCA NMOpPox (32, 956), HO, 00pauladch K CIMCKAM JHTEPATYPHI,
MH HaXOZUM ONUCAHHA NOYTH ACKIDYATEJLHO HOBefimmX (perpamuaTuioBHX s(dy-
3WBOB, UpUYEM OYEHh POAKUE CIyYau IIPH3HABAEMHIX I[aJe030#CKAMH IIpeACTaBH-

Tele#t 5TOH TPyNUk B JeHCTBUTEIBHOCTH OKABHIBAIOTCA MIH Y&Ee NHAreHeTusupo-.

BAHHEIME HIM HMEHINHMH Oozee Moxonofi Bospacr. Tak, npuBoxuMasn Posewoyuie
B KaYecTBe RapﬁoHOBoﬁ JefinuToBad mnopoda u3 (I)paﬂmm (32, 1370), coraacso
onucaruw M, Jesu w Jdaxpya, ABIACTCA COBEPIICHHO nmareﬂemaupnmﬂﬂoﬁ c
3aMeNeHneM OKPYIIeHHHX EPHCTAIIOB JePIuTa Mam aHaxsnuma axsontoM (18, 25).
Ho ocoGeHHO MBTepecHa ccbLika Posenfywa Ha nalteozofickiit aednuToBud (oHO-
aut ¢ p. Ilonkamennoii Tymrycku, onmcasani  Xpyuosvim (32, 956). Jdedcrsu-
TEIpHO, XPymoe TOBOPHT (IO AHEBHHKY JIonamzmu) 9TO 3Ta 10POJA, AMEMAf
COBEPIIEHHO CBekmii BHI K COJePEAINAA TAKHE MHHEPANH, EAE CAHWIHH, 3HOP-
TORIA3, Hedeind M IefIuT, NepeclamBaeTCA ¢ CAAYPHACKAMHA  HBBECTHAKAMMU
{15, 224) Ho Tenepr XOpoIIo H3BECTHO, UTO TPaiilbi, E KOTOPHIM OTHOCHTCA L
JaHRad I10pofa, ©0pa30BalicCh B Tyuryctmom 6accefine Be pambIle NEPMCEOTO
Oepuoja H IPOJONEAIH. M3IABATHCA, MOEET OHITh, eme B Tpe'mqﬂmﬁ nepuox,
BCTpeUaAch B TOIME KeMOpO-CHIypa HCEIOULTENbHO B BUJe Jaek M ILIACTOBBIX
saxemell (65, 27). Bo BCAKOM ciyuae COBEPIIEHHO HCHO, YTO PACCMATPHBAEMAS
TepBHYAAA [OPOAA OTHOCHTCA K HAnGoliee MOJIOXKIM aq)cpyamBaM obuactd. Tarum
00pasoM JAId HAG He MOEeT OMTh COMHEHHA B TOM, 4TO ODHCYTCTBUE B-8(iPysuB-
_ ROt mopoje Takmx 9(1)eMepnmx MUHEpPaJOB, Kak (benbnnmanmm ABAACTCA Bepmﬂu
' TIpU3HAKOM ee NepBUYHOR (hasH.

OTHOCUTEABHO XapakTepa H3MEHEHHA (I)BJIB,IIIIIH&TI/U[OB TIpH I¥arenesuce Mmopox..

TPYAHO CKa3aTh uTO-HUOYAb ONpeeleHHOe. OTH MAHEPaJR YacThbid PACHAAANTCL
Ha COCTABHHE KOMIIOHGHTH, HO. TOpasf0 Yame OHH HCHHTAHBAIT H3MeHCHHA IOJ.
~ BIMAHAEM HPOHMKAWINHX TOHKHX DACIBOPOB I B BABHCUMOCTH OT 60CTaBa MOCIEJ-
HUX H OT JPYTHX (PHSHKO-XUMHUECKHX (AKTODOB IAI0T NeAHH par UPOAYETOB,

-
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RAK TO: LEOAHTH, IPOABIATOMUECA OOLIYHO B BUJE MEIKHX C(HEpo.uTOB, TOHEOCKIO-
JWETHE arrperarel,, HEOrAa EAJIbOAT # HEEOTOpHe HEQuibTpanuu. C sTHMM H3Me-
HEHAAME (eJbIINATHIOB MEI 3AAKOME COOGCTBEHHO TI0 pe3yIbTaTaM XHMHYECKOro
BHBETpUBARUA HOBefimmnx sdysuBoB; UTO e KACACTCA HACTOAINLETO BHIA ANAre-
2 'HeTHBHPOBAHHKX (eJbIUINATHAOBLX MBTMBUINXCA HOPOL, TO OH HAM Mal0 H3Be-
-CTeH, MO0 NPONYRTH H3MEHeHRd (elpImMnATINOB OOHEHOBEHHO DPACIOIBalTCA MO
IOpUCTOif mopose, IWIND OYEHL PENKO, HANpuMep B THOEREPUTOBOM HHIBHOM TOP-
Qupe, AaBasg TPaBHAbAKE CEBIOMOPHOSH, 10 KOTOPHM MOEHO OLLIO-GH oTHECTH
TaKyl0 H3MEHEHHYI0 NOPOAY K ILEIOYAEIM 0Opa30oBAHUAM.
Uto Racaerca pyowmx wupuMecei, TO OHH IPEJCTABIAIOT Boo6me yCTOHYH -
Bble MHHEPAJEI, €CII IpOABIAKTCA B Oolee HIM MEHee 3aMETHEIX IO BEIMUYHHE
sepHaX. Ho MenEWe SepHHMIKH, KAk HMeOIIWe CPABHHTENBHO GOABINYH TOBEPX-
HOCTh, MCUHITHBAIT JCHOE BO3JeficTBHE CO CTODOHEI TOHKAX DPacTBOPOB s(hfysnBa,
0COOCHHO TaKle CJORHEE 00Da30BAHUA, KAk TUTAHUCTHIE MArHETATH, JErk0 pac-
Iafaplueca ® Jaiomue (efiEOKCeHORI Haler. Brpouem, HempospayHiie MHHE-
palsl B nerporpaguueckux o6LeKTax eme Tak MaJg0 M3YUEHEH, UTO He MOryT OHThb
paspaboTaiEl ¢ BHIBUTAeMOfi 3lech TOUEH 3PEHHUA.
~ [Jlo enx mop Mm paccMaTpuBaiu HsMeHeEHe TBepAHX (3 koMmouenTOB (Y-
. 3HBOB HpPEUMYIMECIBEHHV B (PEHOEPUCTAX, KOTOPHE IO CBoell BeiuinEe gBIAIOTCA
Hanboxee yRoOHBMH Jad wusysenusa. Ho Temeph cieayer oGpaTuThcA K OCHOBHOM
Macce, gacTo cocTaBiawmedl Bech apgysus. Ilpemae Bcero pacCMOTPHM BYIKaHH-
_UeCckoe cmewso, Moapsyomeecd OoablluM PACHPOCTPAHEHHEM CpelH .KMCIRX 1aB,
‘KaE o0majapomix OONBIIOK BABKOCTHIO M CEIOHHOCTBID E NEepeoXJakjesnio, u
CPaBHHTEIBHO PEAKO BCTpeyalomeecA cpefu OCHOBHEIX BPQysuBOB, JabBa KOTOPHIX
OTINYAPTCA KHIKOMJIABEOCTBI0 M JOBOJBHO XOPOUIO PACKPHCTANIH30BHIBACTCA JaXe
npa OpecTpoM oOXJaiEieHud. VIATepecHO OTMETHTh, YTO MAKPOCKONHYECK! BYIE3HH-
1'JecEMe CTeKId MMeXT OOLHIYHO YepHYKH OKpAacky mpu J0O0M COCTaBe, Tak Kak,
COTJIACHO OINETAM, JaKe TaKOe COAEPEKAHMEe TKEIHX METAIIOB, Kakoe HMeeTcd,
HAapUMEp, B TPaHUTAX, AOCTATOUYHO JI4 COOONMEBHA CTeRAy TEeMHOH OEpackd; H
TOJBKO B CNJIOING OpuCTOR nemse, cocrodmed Rak-0K1 U3 TOHKHX ILICHOK ¢TERIA,
nocaerHee Kamercda rpasHeOeIsM. (Ipn TakoM ©IHO0OPA3HOM BHEIIHEM BHIE BY.I-
RJHHIECEME CTEEJa IOYTH HE pasIHYUMEL 110 CBOEMY COCTaBY; MOXKHO TOIBEO yCTa-.
HOBUTH, 94T0 KHCANe 00pasoBaHUA JOBOABHO XOPOIIO IIPOCBEYMBAKT B TOHKUX
OCEONERX 1 TIOL MHEDOCKOHOM KAKYTCA CBETARIMH, TOTAA EQk OCHOBHBIE CTERIA,
B EOTOPHIX BCEI/a HOABIAITCA EDPUCTANIMTEL Py H TeMHOIBETHLIX KOMIOHEHTOB,
OHBAalT ¥ B nmufe TeMHEMM, 8 B mTydHe mpefcTaBIARTCA MyTHHIMU. HOHEUHO,
yacTo 3(Qys3uB WIM OCHOBHASL €r0 MacCa HE IEINKOM COCTOHT M3 ONHOTO CTeRNa,
EQTOPOe CIeMEHTOBEIBAET YCIEBIUHe BEIXEANTHCA B d({y3UBHYE €TANUO KpHCTAI-
JHEH O0Jee CUILHEIX KOMOOHEHTOB. BHpoYeM, TaEyl KApTHHY MBI HaXOAUM LIOYTH
UCKIDYNTeIbHO B OCHOBHRX HODOJAX, IIpu’ OHCTpOR EPHCTANIM3AIRM KOTOPHIX, .
npenarcreylomeil BepaBHHBaHUI ()33, OCTATOR mUIKOK (asel HacTOABEO oora-
_ TIaeTCA KPEMHE3eMOM, 4TO NPH MLAHHHIX YCIOBUAX OXTAENGHHA 3ACTHBACT B BHJIE
CTeRAd, C IIOJyYeHHeM TIHAJONUANTOBOH MW MHTEpceprasbHOfl CTPYRTYp, TOrJa KAk
RHCXad JaBa MIM NEIMEOM PACKPHCTAIIN3YeTCA HIH BACTHHET B BUAE CTEKJIA.
" Bmecre ¢ TemM HyXkHO HMEeTh B BHNY, 4TO BHTPOHpOBEHIE 8PYySHBH, Kak CaMbIe
TIOBEPXHOCTHHEE OﬁpdSOBaHHH HMEIT CKIOHHOCTL E TOXYUeHHIO OpesvneBHIHOH
H nopactoli TexcTyp, ‘npmueM mocAeHAS CBOACTBeHHA MPEHMYIMECTBEHRO OCHOB-
HEIM J12BaM, KOTOpEE COXPAHANT MUAKOMIABROCTH IO OHCTPOLO 3aTBEpICBAHUA,
«pnacnpylomero OCTaBJGHHEE Ta3000pasHLIMHA BHIIEIGHHAMH NYCTOTHL,
Crexxo mpegcraBideT MepeoXJamieHHYD EUIKYD (asy n—TakuM 00pazoM—
ABIAETCA 09€NL HecTOHEMM, JECEO PACKPACTALIN30BREBAACH, UTO IIPOUCXORUT HOCTA -
. TOYHO OHICTPO, KAk HA 2T0 YEABEIBAET XOTA-Obl IpUMEp CTAPHIX OLOHHKX CTEROL.
IlosToMy npucyTcTBHE B 3Q(hysHBe eme ACHOTO CTEEIA MOKET CIY:RHTH CBHIETEIb-
CTBOM IIepBHYHOrO XapakTepa IHoponsl. ITpaBaa, B omncaHuAX 10CTaTOYHO APEBHHX,
HampnMep maaeosofickux, 5(pysnBoB MH OUeHb YacTO BCTPEUAEM YUOMHHAHHA O

v ¢ .
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CTEEIOBATOM O0asuce; HO 970 B TPOMAJHOM GOJbUIMHCTBE CIYyYaeB ABIACTCA HOEO-
PasyMenieM, OTHOCACh & OCHOBHEIM TODOAAM; CTEKI0 KOTOPHX IIPH PACKPUCTANNL-
30BAHAM 3a0MBAETCA TYCTOW CHOBI HEMDPO3PAUHEX OKHCIOB TAKEIHX METAaslon,
CO3IA0MUX BIEYATICHH® H30TPomHO# MaccH. Toxbko H‘speuméd TaEHe YEABauH i
orBeqalT jeficreureasnocti. Hampumep, BeficeanGeprur na3 obiacTi Caap—Has
(32, 1093), comepmamuil AcHOE CTEEI0 W oOragalomuit (erokpucTamu nepBRYRQ{t
(assi, cBASHBAGTCA ¢ EPACHHM AGKHEM INEPMCKONl CHCTEMS; HO 5T dopmanys
30JeraeT 31ech CHOROHHO, M 5y3uB MOr COXPAHHTH CBOH HEPBHYHLIE CBOHCTRA—
n0506ﬂo TOMY, Kak KeMOpuiickad ramgy okpecTHOCTefi JeNHmATpana, BXOIA B COCTAR
MaJ0 MOIMHBIX OTIOEEHHH, 061aJaeT erme NPeKpacHOn ILIAETHUHOCIHIO.

Pacniajenie BYIKAHHYECKOrO CTEKIa IIPOUCXOUT OTIACTH B TBEPIOM BHAFE;.
HO B BHAUMTENBHOH CTENEHH eMy UOMOTAiT Te HUIKHE 1l Ta3000pasHEIe BEIleCTBA,
EOTODHE DPACTBOPEHBL H OKKMOANDOBAHH B DTOM CTeKIe I JErk) HAUHHAKT OpO-
AHTb TpM OOXBHEKEE MOMGKYN, TpUYEM TONYKOM K TAKHM TpPOUECCAM SABISETCH
NIOBLIGHNE JAABICHUA M TEMNEPaTypH. PesyIbTaTil Nepexoja CTerta B KpuCTal-
JNYECEOE COCTOAHNE JOBOADHO PABHOOODASHLI B BABICHMOCTH OT €r0 COCTABA, HO
H1a ofurefl apPAKTePHCTERH 9THX PesyiAbTATOB ZOCTATOYHO OCTAHOBHIACA Ha CYABGE
EACIOr0 M OCHOBHOTO BYIKAHHYECKNX CTCROJX. Kucioe CTexxzo CopepmnT B cebe
DEeMEHTE! IISJOUHEX MOJEBHX INMATOB H' CBOOONHOrO KPEMHE3eMa TIDH HeGOABITOM
"KOIHUECTBe ORMCIOB MATHHA, Keleza U Mapranma. flcEo, uto B Toft ouesh TOREG
1 HePAaBHOMEPHO-36PHHCTOR Macce, EOTOPAA IOXYIaeTCA IPH PACKPUCTANAUS0BARHIL,
KMCIOTO CTeENd ¥ KOTOpasA HOCHT Ha3BaHue MHKPO(eIb3nTa, BHOIHE OUPEIEJCHHO
H3MEeuaeTCA KBapH, Kak MHHEepaJ, CTofiksii Ips XOBO.LHO TUBEOH Temmeparype
mpomecca ¥ BooGmie He nogfaomufica XAMUYECKHM H3MeHEHRAM: .4TO EACAETCH
NIOAEBHIX 1IMATOB, TO OHM JONEHH TIPOABUTHCA TakEe B yeTOBYMBLIX MOAU(PHER-
IUAX, X0Td He MCKIUeHA BOSMOKHOCTD M YaCTHUHOIO HX pPasiOEeHNd MOX BIHA-
HHEeM TOHEHX paCcTBOPOB JAHarenesmca. Bo BCAROM cayyae MHEPO(DCILIHT Aaet
BIGUATIEHHE MACChl ¢ MHIWBHAYAJIM3MPOBAHNEIMH KOMIOHEHTaMH, OOHYHO JNMIND
c1a00 3aTEMHEHHHIMH TOHYaiilield CHOBI OKHCIOB TAXKEIHIX METANIOB I OTHACTH
XJOPUTOCEPIICHTHHA, KOTOPEe BHNAAANT U3 CTEKJd, He CBASHBAACE B HUPOTEHO-
BOTO €OCTaBa TEMHOIBETHHEC MHHEDA.IH, KAk OUeHb HECTONKHNE B IIPHCVICTBHH TOH-
EuX pacTBopos. HYEHO AyMaTs, UTO ORMCAEL B10f chinn, He' mopiaomefics Goree
TOYHOMY ONpeNeleHHI0, B BHAUHTEILHON CTETMEFN COAGDHAT IMAPOKCUA, TpHCYT-
CTBHE 9IEMERTOB KOTOPOTO J0KEA8aHO aHaIMsAMH TOHEWX IpUMeceil BO BCeX mep- '
BHUHEIX 3(pysuBax, mpuueM mexmrreiin cozepant 1o 109 Boau. Kak 6il to HE
OBLIO, PACEPUCTAIIN30BABIIEECA KUCIOE CTERIO HOPMAIBRHIX 3()(y3MBOB SIHEOHTH-
HEHTILANX (opManufi Beerta CHBaeT OKpamleNo B PasiHYHNe OTTEHEH KPACHOIO
uBeTa, 00YCIOBIGHHOTO ‘IPEHIE BCETO TOHEO DPACHpEeieIeHHHMIT b moporie xuare-
HeTH3MPOBAHHOTO THNA IEAOYHEIMH TOACBLIMH NITATAMM, YACIBI0, MOKeT OHTH, I
PABNOKHBUIYMUCS, A BaTeM TOHEOIH CEITIIO 9aCThI0 BOAHRX OKMCIOB TAKEIEIX METAN-.
JO0B, PABNNYHbC KOMOMHAIMH KOTOPEIX H CTHOCOGCTRYIT DasHo00paBH OTTEHEOB.
OKPACRH -(DeIb3UTOB. _ N : :

Yro kacaeTca H3MEHEeHUA OCHOBHEIX BYTRAHHYECEUX CTEEOX, TO OHO ABAAETCA
Goree CAOKHHM M MeHee ONpefejeHHEM. Jero B ToM, 9TO 34ech MAPAJLIEIBHO ¢ -
DACKPNCTALIM30BARNEM CTeKIa MPOHCXOAUT i PasTOKeHHe. BOBMOKHEIX IO COCTABY
TNOPOAH HOPMAJNBHEIX €6 MHHEDAIOB, KOTOpHE He YCIEBamT I TIPOABHTHCH, KAK
' BGTYNAKT B PEAKOMH C TOHKMMM DAcTBOPAMH JHATEHE3NHCa NPH 0Gpas0BAHHE TAEHX
NPOAYRTOB, KAK KUCIHE IATBOKIA3H, XAOPHTOCEPIICHTHH, HOUBNT, SIHAOT, - Kalb-
IIAT B CHABHO Opocalmiuecd B Iiasa OKHCIH TAKEIHX MeralioB, 3a0ABaONine
BCID MaCCy TIOPOARI, & Takxe BTOpMYERE EBapm. B pesyirrate Mel uMeeM a)aHHT,
B KOTOPOM 3€IeHad OEDacka XJIOPHTOCEPIEHTHHOB CMEIIMBAETCA ¢ KPACHKEIMH OTTEH-
KEaMd METANINYECKHX OKHCIOB, Tak . 4T0 IOJYYAeTCA CAORHAA JANAOBAA OEpPACKR
(20, 359), ¢ pasIMUHbHIME OTTEHKAMH B BABHCHMOCTE OT AGCOFIOTHOTO W OTHOCH-. i -
TeJLHOFO KOANYECTBA ORHCIOB eJe33, MAPTamIa M YacTblo THTaHa. BechMa B0s- -
MOXHO, UTO OITEHKN OKDACKl BIOJHE OTBEYAOI COCTABY IIOPOIHL, HO COOTBETCTBYIO-

t



umxmccnenonarmﬁ He MPOUBBOIAIOCH 1T BOOOHIE HA OKPACKY NOPOJ, BHHMAHHA He
oﬁpamaﬂou

TaguM 00pasoM BuTPOPHPOBEHE nopozm UpH JHATEHeBHCE IPEBPANANTCL B

HPEABBATH N a(I)&H[/lTU ROTOpbIE NMEIT TAIMHUCTHH 008K M XapaKrepusyorcs .

YITEHEAMN EPACHOTO 1BeTa, BCe Golee TEMHHIMH II0 Mepe YBeXHUeHHA OCHOBHOCTI
MOpoAH. XapaKkTep JUarcHE3UCa HEe I3MEeHAETCA., eClil CTERI0 COCTABISET TOABEO
YacTh OCHOSHOM MAcCH, uGO OHO TOHKO IIPONHTLIBAET [MODPOAY, coo0mad eff BHEm-

HUE@ CBOM CBOHCTBa; LpoMe TOTO IipM He0OALIIOH BeJUUHHEe MHEDOIATOB OCHOBHOI

. MacChl, MOCIeIENe ITOABEPrafoTCA AHAIOTHYHOMY H3MEHEHHI. Tax o6cTont Aeao

TIPERMYITECTBEHHO ¢ Goiee 1M MeHee OCHOBHHIMH 3()(pysuBaMu, § KOTOPHX B ady-
3uBHYI0 a3y MOTYT 00pas0BaTLCA W MAEDOIMTH U CTEKIOBATHIl Mezocrasuc. Uro
#e Racaerca EHCIHX JaB, TO OBM HIH 3aCTHBAIT B CTCKI0 HIH [OIHO PaCKpH-
CTAJNU30BHBAIOTCA WUIM, HAKOHEN, AT CTPKIOBATHIC MACChl ¢ OPUTHUATBHEIMIL
arrperaTaMi  (popu 6m0Tporo pocTa EKPHCTAIINTOB EBApPUA H IIEJOYHOTO MO.EBOTO
nmaTa, 00pasyolnMi  YacTo U CILIOWIAGIE YY4ACTEH N 33C1yAKHBAWMUMI B aam
HeﬁmeM 0c000ro paccMOTPEHUA.

- Ilepexoja Teneps k nomonpncmmmqecﬁum 9(I)cbyam3a,m MEL OTMETUM Tpeixie
BCET0, UT0 TakHe MOPOAK CBOMCTBOHHK NPEUMYNIECTBEHHO OCHOBHEIM 00pa3soBaBHAN
H 4YT0 B RHCIHIX a(pq)ysmsax HOJy4QIIMXCA M3 OYeHb BASEOH M CKIOHHOE &
ePeOXAAKICHUI0 AABH, PasBHBAIOTCA NPEHMYIIECTBEHHO CTEKIOBATHE U EPHCTAI-
JATOBHE MACCHL llocienAne HMMEOT MMEPONOHKATHTOBYI, MHEDONErMATHTOBYI)
(rpadodupnsyn), MREPOYEAL3ATOBYI0 I IHTOPHIOBYI0 CTPYETYPHI, IPEICTABIAIONIIE
TOHRO® CPACTAHHC MIH TPOPACTAHHE TPUINMUTA-EBApIA ¥ IMEIOTHHX NOIEBEIX
mnatoB. Oma obpasyloTed 4acTbio ITpH OIumaiiureM yuacTun nrzém;{a MU HEpAIN-
3aTOpPOB, KOTOPHIE OCOOCHHO NPOABIAIOT ce0A B OTAEABHBIX YUACTEAX, CIOCOOCTBY:I
TARAE BOSHHKEHOBEHNIO B GHICTPO OXaamialonielica Kicaoii 1ape TeRTORHON TEKCTYPH.

H‘?&HO CRA3aTh, YTO TOPOABI TARHUX CTPYRTYP PEAKO 001a7a10T HOPMQJIBbHOH CBETIO-

cepoi oapacaoﬁ noJyualomeil MHOTAL 3€JeHOBATHE OTTEHKM B GAYUaEe PABBHTILI
B CCHOBHOH Macce IMEJOYHHX NHPOKCEHOB, N6O0 TON BAMAHUEM Ia3000pasHLIX KOM-
TUOHEHTOB, MOHMEAKNMMX TEMIIePaTYPy ILIaBIeEN:d MUHEPAJIOB, IIEJN0TIHHE TOIEBEE
INHATH [ONBEPralTcA TUATEHOTHYECKOMY H3MEHEHHIS elle B TOCTBYIEAHMYLCEYH
$asy, u odysns cpasy moayuaer EpacHOBATHE TOHA OKPACKE, o CBOGOXHHIL
KPeMHE3eM—O0CO0GHHO B UITHDKAX BHIOTeBaHWA (48, 135)—HeIoCpescTBeRHO
BHIRPUCTALINB0BbIBAETCA B (opMe KBapuma. Ho M UepBHYHO-HOPMAJLHEE EHCJIBIE

a(dysuBal ¢ yEaBaAHNME CTPYKTYpaMu OCHOBHOH MacChl JOBOABHO ORICTPO H3Me-

HATCA JHAareseTnyecky, Tak MLE. KOMHOHEGPTH HX HMEKT O0YeHL MEeAK0e 3epHO U

" KOBOJABHO PHXI08 CIOMEHHNEe, fipH KaKOBBHIX YCJOBHAX ﬁpomeﬂne TOHEUX PACTBOPORB

TOMEHO COBEPINATHCS B YCKOPEHHOM mopafke. YTo kacaeTcd HOPMAJBHO PACKpH-
CTAJAH30BAHHON EHCJAO# OCHOBHOH MaccH, HasHBaeMOff OGEIYHO MIEDOTPAHUTOBON,
TO OHA-COOCTBEARO He BCTDPEYALTCA B HACTOANIMX aab@ysn;sax OyAyuH XapagrepH:
AAA EHILHBIX M THIA0UCCAIBHHX 06pasoBaHuit. :

Jaro 601ee nIA MEHee OCHOBHEI® TAaBH, HAXOAACh HOJ HEEOTOpOil noapmm-
koff, xota 6Bl mpegcTaBiLOmEH ﬁonﬂmﬁ CIOH, WIW B TEHTPAJIHHRY UACTAX IIO-
KPOBOB ¥ TIOTOKOB, T16 OXAaAIeHUe HECKOIBEO BAMBIIACTCA, TOBOIBHO IeFK) DACKIH-
CTAJLIUB0BLIBAITCA, [aBad B 3aBHCHMOCTH OT XMMHYECROr0 COCTaBa PasAnTiEHe

- MaCCH Tpaxu'ronoﬁ, MHEPOIUTOBOH, MuiI0TakcuTOBOH Aau ourosoft crpykryp. Ilo-

Jdyualouuecs upH aTOM IOPOAH COCTOAT. H3 HOPMAJIBERIX ME€PBAYHRX MHAHEPAJIOB,

~ XapakTePHHX HHOTAY JHIIb EPUCTALIOTPAUUECKMMH (OPMAMA, M TOAYIAIOT IIPO-
CTYI0 TEPBHYHYI® OKPACKY: MPU TOCIOLCTBE MOJEBHIX IIIATOB, 0COGEHHO, NIENOTHHX,

HOPOAR ABAAETCA CBETIOCEPOHl HHOTAZ ¢ BEIGHOBRTLIM OITEHEOM, 0GYCIOBIGHHEIM
MEJOYHHMH THPOKCEHAMH; TIPH IOABIEHHAN JOCTATOYHOTO KOJAMUECTBA, (JeMIIIEBHIX
EOMUOHEHTOB NOPOJA TEMHEeT W, HAUMHAA ¢ AHIE3HTOB, CTAHOBUTCA IIOMTH YepHOH,
'ITO ©CTeCTBEHHO TIpH JOCTATOYHO TOHKOM CMEICHHH CBETAOT0 H TEMHOTO BemecTB
i npH PORPATHOCTH CANAIIEBEX MﬂHep&TIOB



Koneuno, n HOIHOEpHECTaIINueCREE 3(P@Y3UBLI HMCHHTHBALT IHATEHETHUE-
CKOS M3MEHEHNEe, AaHAIOTHYAOe TOMY, KOTOPOE HAM H3BECTHO IO (JeHORPHCTAM.
Tag, mexoTHble UOJIEBRIe MUATH IAKT KPacEOBATHE TOHA IOPOJAM, EOTOPHE CO-
CTOAT CYIIECTBEHHO U3 3rHX MuHepanos. UTo gacaeTcA NIAIMOKIABOBHX 9(iysn-
BOB, TO B HUX Tpd GOABINOM KOJHIECTBE TEMHOLBETHEIX KOMIOHEHTOB H PYA
IPOABIAETCA TeHACHIHA E NMOXYIeHUIS TEMHOJMIOBOH M TeMHO3eIeHOCEpoll ORpAcKH
—-B BaBHCHMOCTH TIABHBIM 00pa30M OT CTpOEHUs OCHOBHON Macchl mopoxul., VMen-
HO. JULIOBHI® OTT€HKM IOXYY4amICA B IOPoAaX € OYeHb TOHKOBePHHCTOR U BMecTe
¢ TeM 00BYHO HECKOIbEO IODPHCTOH Magcnli, TAk Kak B STOM cayuae MMeeTcs
MROTO aJACOPOMPOBAHHEIX TOHEUX PacTBOPOB, KOTODHIE BMECTE C TeM Jerde H3Me-
HAOT SCPHa MUREPAIoOB € OTHOCHUTEJBHO OOIBIIOW NOBEPXHOCTBIO; KpoMe TOTO,
BO3MOEHO, YTO B TAEHX Maccax OBIIO U CTEKA0, -He3HAUUTEIbHEE KOINYeCTBAa KO-
TOPOTO TPYXHO KOHGTATHPOBATH M PACOANCHHE KOETD JaeT MaTepual Aid JWIOBOf
OEpackd Topofu. Ilpnm Goxee KpymHOM B3epHe HOPOXHL, CBOACTBEHHOM cpefu sdQy-
SHBOB MCEAWYHTEIBHO OCHOBHHIM 00pa30OBAHHAM, HATPHUMED MONEPUTAM, KOTOPHE
AIAra0T NEHATPAALHBE YarTH MONIHEX [OEPOBOB, 3(f(Y3UB CTPEMUTCA COXPAHUTDH
CBOK) IICPBHUHYK OKDacRy M TEPBUYHELE COCTAB, ¢ TPYAOM H3MEHAACH JHATEHETH-
YeCEH, uTO. 00ycioBAHBaeTcA pANOM npuiuH. Ilpemie Bcero—Tague MOPOALL COEp-
EAT MANO aXCOPOMPOBAHEEIX TOHEHX PACTBOPOB, KOTOPHE IIPUTOM HMEHT OrpamHi-
UGHHBIC IyTH I cBOero jgBmimeHud. IlosTomy siech OpomeHHe raso00pPASHEIX H
RHARUX EOMIOHEHTOB ABIJETCA OTPAHUYCHABIM, M EakIblii MUHEPAJBHBIH KOMIO-
HEeRT u3MeHdAerca Goree nIM MeHee HE3aBHCHMO OT COCONUNX 3epeH. 3aTeM, ecly
PYAnLle EOMIOHEHTH Il HCHHITHBAKT HeKOTOpoe INpeBpallleHne, TO TPOAYKTHL €T
He IPOMHTHIBAIOT MACCHL LOPOAE 1 He coobmaiT efi Toff c¢BoeoOpasHO# JIHIOBOS
OKPackl, KOTOPad IPEACTABIACT NPOUSBOJHYI NWAH (YEPTH) OKHCIOB TAMENRIX -
Metannos. Haxoren, n ofurosad min mofikaroPuToBad CTPYRTYPA, XapaKTepHAsI
Al ZOXEPHTOB, COOOIIACT MM TakKoe WJIOTHO® CIOKEHHE, YTO MCKTWYAETCH BOMOK-
HOCTh M KaTareHeTHYeckoro uaMeHeHMa mopox. IloaroMy jamaremesmc paccMaTpH-
BAEMBIX OCHOBHLIX 5(()y3UBOB CBOAUTCA K TPOCTOMY IEPEXOLY TBepm,% a3 Mmu-
HepauoB B Goxee ycrofiuuBee HOJIUMOPQHEE MOZRQUKAIMI, NPOABIAACH BOOOHIe
0YeHb cxa00, Tak EAE TPH JAOCTATOYHO COBEPIICHHOH KEPHCTAMLINAAIMYM OCHOBHONM
JaBE ILIATHOKNA3 1l @BFUT MO0AYYRHTCA CpaBY B OZHOPOIHHIX MAH O4YEHb €Aadu
SOHADHBEIX HHAHBHAaX., [paBla, € TeueHneM BpeMeHNH 10X BiMAHNEM TOHEHX pa-
CTBOPOB, ODOAANINX MEKIY 3€PHAMH NMOPOAK M 16 ciyyafispiM TpemuHEaM, IH-
POECEH H O01MBHH CEJOHHE OHIBAIOT J3BATh X.I0PHTOCEPHEHTHHOBHE IIPOLYMTHL, HO
NOCAeNHHE HE PEIRO IOABISIOTCA M B COBCEM MOJIONHX 0OpABOBAHHAX, HMed 9a-
CTBK) TIOCTBYAKAHMYECKOe Ipoucxoiperune. OJHHM C.10BOM—OYEHL TPYAHO NOAE-
PUTH, & TakKe UpesBHYAHHO MOXOEUEe ¥Wa BOX THHAONCCAAbHHE M KUIDHBIC
COOTBETCTBYIOILIET0 COCTABa ITOPOABI PasieJHTh Ha NepBUYHKE H AHATeHeTH3HPO-
BaHEDE (pasbl. OTcoIa M BOSHREIA IYTAHuNA B 0603HaUeHAH TOJOGHBEX TIOPOR,
HA3RIBAEMHX B OJHUX CJyYadX AOJEPUTAMH MI{ " TpalOaMu, a B APYIHX CAYYa&X
AuadasaMi—BEE 3aBUCHMOCTH OT HX BO3pacia M CTelleHH H3MeHeHHA. '

Crour OCTAHOBHTHESA HEMHOTO HA HOMEHEIATYDPE OCHOBHEIX M3BEPEEHHHIX I0-
poA. B Hacrogmee BpeMs, moxaayi, Her O0COGEHHOTO PA3HOTAASHA B TOM, WTOOH
AUATCHETH3HPOBAWHEE (a3albThl HA3HBATH MeXaQupaMi, 3 AHAME3UTH, OTINYAM-
mueca 0T 0a3aqbTOB TIOUTH IIOXHEIM OTCYTCTBUEM ITOpQUpPOBOIl CTPYKTYpPH U JO-
CTATOYHO (PAHEPOKPUCTALINYECKHM CTPOCHHEM IIpH HEeKOTOPOM KOAMYecTBe CTeR]O-
BATOTO Me30CTasMca—ToXennTaMu. Ilpnm puaremesuce sSTuX NOPOJ, Kak TOHKO3Ep-
HUCTHIX H THTIOKPUCTAIINIECKUX, HACTOABKO PE3KO MEHAIwTCA UX BHEMHUE BUX U
OEpacEa, 9TO HeT TPyAa B OTJAEeJICHHH TEPBHYHHX OT JHareHeTH3HPOBAHHHX (a3

3dysusor. Ho J0oaepuTH JMaremeTHYECEH IIOYTH HE NU3MEHANTCA WIH BCIGACTBHE

00pa30BaHIA XJOPATOCEPNEHTHHY MuIyualoT ¥yTh 3€J1EHOBATYI OKDPACKY, 3aCTaB- -
IA0MY0 cOIHEATH 9TH I[OPOJBl ¢ MUIBHBIMH I 3eICHOKAMEHHBIMH 00Pa30Bas
, HAAMH F HASHBATH-1rx guabasamu. SlcHu, 9T0 Takoe 0GO3HAuUeHHE C reHeTHYeCEOH
TOURH 3PCHHA ABAACTCA HONPABHIBHHM, TOCKOABRY IHA0A3aMH YCIOBUANCH HA8Hl-
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BaTh HKUIBHEE I 3BE.ICHOKAMEHHHE OCHOBHHE [OPOXR (26, 104). C orofi Toukm
SPEHHA COBEPINCHH( HEIPHEeMIeMO, HAlIpUMeD, lpeslomeHue INBEICKUX Oerporpa-
0B HA3HIBATH TYHHe-—, KOHTa—M Jip. AHadasaMi PAckpUCTAIIHR0BARANE 3()(y3HBH,.
£CBABAHAEIE ¢ KeMOpocuaypuiickoil snuEOATMHeRTANbHOR OdeHB CHOKOHHO saleraio--
- (%fﬁ' et gopmanuelt CraHINBABUM W MAKPOCKOUHYCCKH IIOUTH He OTIHUIMEE OT HO-
BeiuX IOpoJ AoaepuToBoro Tuna. Taxum oOpasoM, ecan—aeficTBUTEIbRO—CYINE-
CTBYIOT TMOJHORDHCTALIMUECKNEe 3PfysWBEBIE 10JePHTEl, TO HX JpeBHHe (a3Hl 3a-
CIYENBAIOT umoro 0003Hauenus; Bauboaee yAo0HO OBLIO-OLI HA3LBATH TAKWE
CPABHHTEIBHO PEIKO BCTPEUalMUCCA Cpesd HACTOAMHUX B Y3UBHIX 06pasoBaHmii
nopoisl rmararuguTaMu (32, 1161). Yro gacaeTcA TEpMIHA «TPallbl», TO OH IPH-
Jaraercd K0 BCEM MEepBHUHLIM OCHOBHEIM 3(dysuBaM, HMes cobupaTeibHHI Xa-
pakTep.
I/ITaJ: Juarenesuc .3<I)(I>y31mos 3AEII0YAETCA HE TOIbKO B I3MEHEHHH TBEp-
XY (has, 116pexXOndnuX B 6oiee ycToliuuBhle MOIMQPHEAINHE, HO M B NOABICHHH
MHHEPAJBHGIX HOBOOGPA30BaHUl, ABIAIONIAXCA pelymmom JeficTBUA  TOHEHX
PacTBOPOE Lak DHA0—, TAKE H 2KE30T€HOBOrO NpOHCXOXIeHAA. UTo HEKOTOpOC KOJIM-
YeCTBO EHIKUX M Tra3000pasHNX apd o0bHOH remmeparype BEHIECTB HMEeTcA B
apdysaBax 1 MOmer NONACTH B HHX M3 COCEJHUX IOPOJ, -OCOOEHHO OCALOUHEIX,
B 9TOM HE HIpPUXOAHTCA COMHEBaThCA. CrOpee MOKET 3apOIUTHCA COMHEHHE B TOM,
9TO00K TpH CHOKOHHBIX YCFOBHAX BSMHEOHTHHERTAILHBIX (opManuit Moraw mpoRita
PearIuy, AOCTATOYHLe NI MHHEpPAIbHKX HOB0OOpa3oBamuit. OjHakKO, 1 cpaBue-
HEE ¢ OCANOYHLIMH [OPOJaMU, KOTOpPHIe IIpM JIHare@esice HCOKTHBAIT IOPOW
BeCbMa 3HAMMTENBHEIE JISMEHEHHd, UM peskme DpodABicHUA AUPPY3ud B TBEPABIX
MAHEPAABHEIX ' (ha3aXx caMux :—)(pq)ysnBOB 1, HAEOHell, HeIOCpPeJICTBeHHOe CPABHEHHE.
MOTOAMX M JPEeBHUX O y3uBHEIX ODOPOJ—BCe VEAa3HBAET HA TO, UTO PA3IHUHEIE
’ MUHEPaJbHHC HOBOOODA30BAHHA BROBCEe HE ABIAWTCA TIPOZYKTOM BRIBETPUBAHAA
HIR CHYYAHHOTO H3MEHEHHA, a TPEACTABIAIOT pPe3yIbTaT HEH30eWHOLs MCPepoR-
JeHHA, 11 IMareHesuca, 5(@ysuBOB, CONPOBOELAA [EPEXON TBEPIHX (a3 B
CTaGHIBH e OPMET. Ecan a1 HOBOOOpPa30BaHUA pACHpefeldlTCA B NOpOJe YaCTo
BeChbMa HepaBHOMEDHO M MMENT pPasiuyHOe BHpaEeHUe, TO 3T0 3aBUCHT U OT CO-
CTaBa AaHHOH U COCEAHMX TIOPOL, M OT CTPYETYDPHEIX M TEECTYPHHIX 0COGEHHOCTCI
adysnBa, £ak NEPBHYHBIX, Tak M BTOPUIHKEIX; BOSMOKHO—-BUDOUEM, 4UTO NPH
OnnmaiinieM W3yyeHMH JuareHesuca oQ@ysiBOB BHABATCA 60Xee ONpeJeNeHFE
3aEOHOMEDHOCTH B IPOABICHHII H B TOPAJEE MOABICHHA COOTBETCTBYMOI[HX BTO-
- PUTHEIX ILPOAYKTOB.

f ,
5. Jenenonamennaa casa . adpy3usos.
Kean odysusabie DOPOJEL HCOBITHIBRIOT TOABKO-YTO ONHCAHHABIEC JOBOJBHON
CYMECTBEHHLIC NAMEHeHNsA IPH 0YeHb CIOKOMHEIX YCJIOBHAX, MOX BIIAHHEM TIIaB-
- HBIM 00pasoM Au(gysun TBEPARIX, EUAKAX U Taz000DasHBHIX PacTBOPOB, TO eile
Ooxee 3HAUUTCABHOMY [PEBPAIIeHAI0 NOABEPranTcAd OHM MOX eficrsaeM OGOABIIOTO
OPBEHTHPOBAHHOTO AaBleHHA, 0COOEHHO. Pa3BHBAKILEr0oCs MPH TEKTOBNYECKHX MpO-
Heccax B FEOCHHEIMHAJIBHHIX TOoXmMAX. JeficTBUTEIBHO, B CBA3N € YCHIACHHEHM TaH-
FeHNUAILHEIM JaBIEHNEM B NOPOJAX HO Macee 00pasyoIUXcA TpeMHOK IPOHC-
XORUT II6PCMEleHye  BellecTsa, Hapyllabiiiee BHYTPEHHIH CTPYKTYPY KOMIOHEH-
T0B, TPUBOJAIIEEe B COIPUKOCHOBEHHE TIeTepOTreHOBHEe 00pasoBaHHA, IOMOrapuiee
IBHMEEHNI0 TOHEMX DacTBOPOB —H—CIeJ0BaTeIbHO—BH3HBAKIee JUPPY3U0 M
YCHIEHHLIE XHMHUeCKHe PeakIud, KOTOPHe IIPHTOM HAYT B 0€000M HALPABICHHM.
Her comBenud, 9To npespailenre MeTacTaOHIBHHIX (a3 B AAHHOM CIyYae
MPOMCXORUT ¢ GOABIHOKW CKOPOCTHI0 M TOJYYGHHH [PUOIISHTEABHO TARKUX iKe
$opM, KAk 1 BO BpeMa IIpocTero AuaTenesgca. BmpoueM, ecTh U  HEKOTODHE OT-
aa9ud. Tak, MHEPOUEpPTHTOBHE BPOCTEM ,MOTYT PABBUTHCA B 00iee KPYIHHIE U Aaike
CaMOCTOATE.IbHEIC HHIHBIH, & KAIHeBH 101eBOi MNaT—IIPOABUTHCA B JOPME MUEDO-
EXMH3, HO0 JaBleHue, CBA3AHHOEe ¢ TepeMemeRNeM, TMO03BOAAGT MOJEKYIaM NMPOHTH

F
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Goxpmiee paccrosAnne, 4TOOM JaTh Goiee 3HAUATEIBAHE MO cBoell Bedu'uuHe 0Hpa-
B0BaHMA.—3aTeM, NPU H3MEHEHHH KAJIWHATPOBHX MONEBLIX INIATOB HUEOTIA Hi

NoABIACTCA hpacnaﬁ OKpacra, 4TO 3aBHCHUT Ox HHOTO COCTaBY BOBO"‘OpaZSOBdIIMﬂ‘

MuBEpaJIOB, C¢BOMCTBEHHEIX ODHEHTHpOBaHHOMV JABICHUI0O ¥  ABIAKIIAXCSA BECH-

M3 XapaETepPHRMHU LA T[OPOJ, EOTOpRE HCOHNTAIM Takoe jasreHne. OOTBACHATL-

NpOABIEHAE TAKHX HOBOOOpAasoOBaHHil MOEHO KAk 33KOHOM MEHbIIEero ofbeMa, Tag
U TeMH MEJIKHMH JBHKCHUAMH, KOTOPHE NOPaKAIOT NOPOAY UPH . CLLIBHOM O0Bo-
BOM JaBIEHHH. , '

TBOpGTHKH EpH’CTa,JH[H‘{eCRHX CIaHIIeB, K BEPXHGﬁ 30H€ ROHX OTHYACTH MOLYT
OBITH OTHECCHBI PacCCMATpUBACMBIE OﬁpaSOBaHHH: II0Ka34a.14, 4YTO MPH PE3KOM TAH-

regiidaJbHOM JaBJICHHH OXOTHO PasBHBAIOTCA MHUHEPAILl ¢ MAJLIM y,l[eJII)HHﬁ-

OG’BBMOM uig ¢ OorbIIEM YACNbHLIM BECOM. HOBTOMY BMECTO RANINED, 3ATPABHAK-

mero usMeHeHHbie [TOJAeBhIe 1IUATH, UPBIIHO'ITI/ITG.HBHO NnoayiaeTcd Ccriola B BHAC
TOHKOQOTO GGPHH,MTEL a 03 TGMHOIIBGTHHY KOMIOHEHTOB JErKo 06]')21; yerca XJAOPHT ™

(89, 53). U mOCKOABEY STH BTOPHUHEIE MIHEPAJH 3aXBATHPAT BECh Ti1/{POKCHT
1 3HAYNTEILHYIO YACTh OKMCH Kelesa, IOPoga He MOmeT DOJYYHThH EpacBRo# i
_Gypoii oEpackn, a OkpauINBaeTCs B 3€.IEHEE TONA, 0OYCTOBIEHHRE TONEMM  Puc-
npefeleHneM XIOPUTa JI YACThIO CePUIUTA.

‘O0pasoBanue cepnuuTa U XJAOPATA, KAk Hanodee XapakTepHIIX IepUBATOB
npu u3MeHeHN# HeYCTOHUMBHX 9(Qy3uBOB TOA BIMAHLEM TARTEHOHATLHOID RAB-
JeHHA, MOKHO ele O0hAGHHTH TeMHM BHYTPEHWWMHI TepeTBUEKAMI, KOTOpHEe Mpo-
HHBBIBAIT CHABIHBAEMYI0 TOPORY. Jandep OYEHb peiasedre BEIBHI TocIefBEe 06~
cT0ATeAbCTBO (46, 301), yRasapmm, 9T0 TakHe * TOHKOJMCTOBATHE BPLIECTBA, KAK
CepHLUHT U XIOPAT, TPEICTABIANTCA B BHIE eCTecTBEHHOA CMa3kH, Heo0XOoauMoi
114 . 00Jer4eHna BHYTPEHHNX TePeJBUKEK (77, 207), 1 notomy JIGI‘KD oGpasyoTes
la®e OpH- HEBHICOKOH TeMmmeparype, 00yciaBIMBasg BMecTe ¢ OPHTAPAHUAMU TO-
BepXHOCTell TepeMeliensA QuainTophifi XapakTep CHIRHO PACCIAHIEBAHHBIM Ti0-
pojaM. IIpaBia, oySHBH HCHEITHBAKT CPABHUTEIBHO CTABYO PACCAAHIEBEY, HO
33T0 B HAX HMeeTca MHOTO BeuiecTBa JIIA IOCTPOEHUs YRABAHHWX MHUHEDPAJOB,
KOTOPH€ OXOTHO BOBHUKAWT B BHAY HAUPAEEHHOTO COCTOAHMA JAHHHX TOPOZ,
3BAUATEABHO HBMEHAIOMHUXCA, KAK MLI BUEEIH, W TNPHU ITPOCTOM AUATCHESHCE.

Ho ecau »§ysusm, ucnuTaBmue G0ioBOe JaBReHHe, IOLBEPraloTCA 3e/eHO-
KaMEeHHOMY H3MEHEHHIO, KOTOpOe XapakTepHO BooOme 14 MeTaMOPHUICCRHX * I0-
poji, HaWpUMep, BepXHeil H WacTh cpejHedl 50H PETHOHAILHOTO MeTaMOP(HU3MA,
TO MOKET MOJBHTHCA COMHEHNE B HeoOXOJUMOCTH BHIIeAeRHNA (0c000M sejleHOKAMEeH-
"ol (haser 5pdysuBOB, He oTHOCAmeHcA K HPOU3BOLHLIM MeTaMOp(iHsMa. Koseusno,
8eleHORAMEHHEE 9 y3UBH OUCHE OANBKA COOTBETCTBYIONIAM WieHAM Bepxr{eﬁ 30~
HBl PETHOHAJBHOTO METAMOP(PM3MA WIX—IYUIe CKazaThb—OHH MOIYT TIEPEXOJHUTL
B 00pas0BaHNA 9TOH B0HH, HO BCE KE MERIY CPABHABAEMHIMH (OPMAMEA CYMIEcT-
BYOT Da®BINUAA KAK TIPHEIMIHAIBHOTO, Tak M MIHEPAJIOTHUECRCIO - XapakTepa.
IIpemne Bcero, seMieHokaMerHAsd (hasza 3((ysiBOB MoABIAETCS BeARUE pas, Rak
9TH {IOPOJBI OKA3BIBAKTCA OX BIUAHUEM 3aMETHOTO OOKOBOLO HaBIeHUHA, H—Che-
A0BATEAbHO—OHA MOZeT OHTh TAapallell30BaHs ¢ TIHFUCTHIMYU CIAHIAMH, KOTO-
pbie IIePeXOAAT B HACTOANME MeTaMOpPHUecKHe CIAHIB JHUINL TPH OCONOM 3HA-
YCHHM JABICHHA M TEMOEPATYPH, KOTJa TEPeRpHCTAIIN30BLIBACTCA BCA Maccd
nopoxsl. Tagam 006pasoy, seieHokaMeHHLie d(QysuBH, AeHCTBHTEIBHO, NPELCTAB-
Ig0T $aszy 0co0Oro NepepomaeHHA IePBAYHHX DPQPYSHBHHX IOPOJ, ABAIOTHIHYD
smarenernueckofl pase. HymHo Jame AyMaTh, uTO NemLy IepBHUAOR 1 3eNeHO-
KaMeHHOH (asaMu He ycnesaeT NpoABHTH cebd aumaremeTdweckas asa s(dysu-
BOB, KEaK TPOMERYTOUHOE 06pasoBanme. B caMoM jeie—TeOCHHEINHAIBHEIE TGN
' He HCUBITHIBAIOT AHATeHETHYECKOTO 3aTBEPAEBAHHAA, COXPaHAL CBOK ILIACTHYHOCTL
X0 . caMoro jauactpoduaMa, EOTODPHI HAAYe M He MOr OH NpPOABHTLCH; 3aTEM, HpI

L

JAATEHEe31Ce HpOHCXOIlHT Y#e HacCTOJbRO OCHOBATEIBHOE 3aRrpellieHHe THAPo CHIG

M JIpYyrux XapakTepHLIX ORHUCIOB Mexay KOMIIOHEHTaMH, YTO JAIdA IepepacHpene-
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JEHUA BTHX PaJAMKAIOB, YAe TNONABIIMX B AOCTATOURAO YCTOHUHBLIE COSLIHCHHA,
Tpe6yeTcA—HMeHRO—MeTaMopuueckiil mpomece.

,H,JIJI RAJIOCTPAIlEN OTHOIIGHHA MEKAY lHd'%I‘PHeTI/I‘IB(;HOI/I B 3CIeHOKAMCHHOH

_qmqamn 9()(pysHBOB MOKEO IIPHBECTH OYeHh MHTEPECHBIH NpHMED H3 paspesa TG

.~ p. Tomn memay pu. Beavey u r. TomckoM. 3716ch B -OCHOB4HMH (JaMEHCKOTO APj-

7' ¢a BEPXHEIO JEeBOHA HMeeTcA TOpH30RT 3(PQy3uBOB, MNpPEJCTABICHHRX ajibOUTO-

JupaMa n Meradupamu ¢ UX Typamu 1 Opexunamu. Ha pympamente Kyanenroro
AnaTay B CBASH ¢ SIMEOHTHHEHTAJbHEM nNaJeosoeM KysHemgoro OGaccefima oTi
MIHPOTE€HOBLIe TOPOAH IIPOINIH - HOpMalbHE{l Juaremesuc, JAasiii 006PaA30BAHHA

'KpacHHX TOBOB, COXPAHUBIUMXCA 1 B T€X Cly4YadX, KOrla 10X BAUAHHEM I[OSD;HGB-

IIer0 Ham\HUMa €O CTOPOHLI TOABMMAaBIIeidicd riasiOs AxaTay s(h(y3uBHL LOABEPIIUCS
odens cuiabBofl” paccramneske. Ho & C3 or Oaccefira B TeOCHAEIMHAABHBIX MOI{- -
HHIX 0C3jJKaxX TOro #e BO3PACTA, MPWHABIIMX YUACTHE B CTPOEHHH NOKPoBa ToM-
CKOTO IIappuama, 3QQPy3uBs 00JaZal0T YHKe B3eIeHOKAMEHHHIM XapakTepoM, CBABh -
BaACH B7€Ch C IIMHHCTHIMH U MEPreJMCTHIMM CIAHUAMA, KAE 9TO XOPONI0 BHIJHO,
Hanpnmep, y Zep. Murpojanosoil. | '

‘Tagum 06pa30M CyMECTBYeT ACHO® TPUHINIHAILEOE OTIAUNE 3eICHOKAMEH-

‘HOR (hasui 5PY3UBOB CT TeX BeJeHOKAMSHHHIX TOPOJ, KOTOpPHe TOIyuAlTCd T

peayabrare Hacroamero meramoppusma. Ho mykso Haffltu M OOTeKTHBAYIO Ipa-
HHOY MERAV HTUMHM 00pa30BaBMAMU 10 HX IerporpajuyeckoMmy cocrasy. Ilocran-
TeAHas 83]ada TPYAHA U MOmeT OBITh, paspelieHa AHIIb MPHMEDHO CJeYIOIAM
obpasom. Hpesne Beero—cipyuTypa 1 TekcTypa s@ysuBoB B HX 3eJ1eHOKAMER-
HOli- Pase B 0OmIeM COXPAHANTCA, XOTA H MOTYT OHTH YCTAHOBIEHE HATICKAIIEM
00pas30M TPEUMYNIECTBEHAO TOA MUEPOCKONOM. 9T0 B IPOTHBOPEYHT ToMY HGIC-
ROHNI0, UTO 3€.IeHOKAMEHHBIE 5()()y3UBH IOABEPrain¢h 3HAMHTEIRHOMY OOKOBOMY
TaBJeHUl0, U00 JaHHBIE OPOREI, LAE MACCHBHELe '06pas0BAHUA, AOBOABHO XOPOILO
conpo'rummo'rca saMeTHoli pacCraRIeBLe; OTCYTETBYIINEH UaCTo- TaM, TAe COCeNi-
"HHE 0CAJKH UPEBPATHINCH B HAcTOAIHKe cIaBubl. OUeBHANO, TAHIEHIHAILAOE Ha-
pAKeHHEe paspemiaeTcd ‘B CYOMMEPCCKOMMYECKAX TIePEABHAKEAX H— 0CO0BHHO—EB
00pasoBaHmil YEABAHHHX TOHROAHCTOBATHX MHHEPAIOB C MAINM  YICTbHEIM OOT.-
emoM. Ecau xe s(y3uB CIPECCOBHIBALTCA O COCTOSHUS CAAHIQ ¢ TOIHBM Ha-
pyHIeHHEM CTPYETYPH H TEECTYPH, TO MOAYYaeTcA HOBasd IOpOAa, KOTOPAA Ba-
CIYHABACT 0co60ro Ha3BAHUA, OTHOCACH K IPYNOE TEKTOHATOR Jandepa (47, 25 37,
X0TA OBl HUKAKUX HOBHX MUHEpa.JoB B Hefl He moABHaoch. UTO ERacaeTca MuHE-
paloraveckoii 1MAarHOCTHEY 3eleHOEAMEHHOH Qasn H MeTamoppuueckux 3QPysu-
BOB, TO OHA HPECTABIAGTCA MEHee ouperexeHEof. IloBugnMeMy, = s - 3eIEHOKA-
MeHHoﬁ dasl Her xpyrux Goree XapaETEPHHIX MHHEPATOB, UeM CEPHIIAT H XJG-
PAT, KOTOPHE MOTYT 00pasoBarbcd M NP JA0cYATOUHO X0XOXHOA OOCTAHOBE
(77,248). 1lpaBia, MHOTAA TPH ONMCAHHM (PUIIMTOB, KAk YHCTO MUHAMOMETAMOD-
- pugecknx oOpasoBaHuil, ynoMuHawT 06 amduboae (78,340),\130 vTO OTHOCHTCA &

JAPYTMM TIEPBUYHEIM IIOPOTAM M, BEPOATHO, Yie K JAefcTBATENbHEIM CIAHIAM Bepx-

He#t 30HEI HacTOAINEro MeraMop(u3Ma. {OHeUHO, EpOoMe CepHLATa H XIOPHTA MO- -
ryT OBTh M JpYyriie BTOPHUBRIE MPOAYKTH, BCTpeYamIIuecad #H B AUaTeHeTHSHpC-
BaHHKX 3pQysuBax, HApuMep SIHUAOT H KAJIBIAT, HO eBA-IH MOKET Mpousofiru
3aMETHOe paclajénue MIaTHOKIA3a ¢ BLIGAEHHeM aib0KTa, CTOAL XapaKTePHOro
I8 MeTaMOD(UUECKUX CIAHIEB.

CaefioBaTeasHO—IO seJeHOKAaMeHHod (pasoli 9PPysuBOB HYEHO pasyMeTs
Pe3yabTaT HX IpPEeBpAIeHNA B yCTofiuuBoe COCTOSHHE B NMPUCYTCTBHM RHAUHTENE-
HOTO JaBAGHHA, HAIPABIAIMEr0 AUareHesHC STHX HEYCTORUMBEIX NOPOX [0 0CO-

- GoMy OYTH, B CTOPOHY 00pas30BaHMA CEOPHIIATa U XIJOPHTA, KOTOPHE TOHKO IIPo-

DRTHBANT 5QQy3uB U coobmanT eMmy Goiee HINM MeHee SACHYI0 OEPACKY, 3aMeH-
My EPacHOBATHI TOH HACTOANIMX JUAareHeTHSHPOBAHHEX ofysuBos. Komeuro,
B 9T0fl (ase CTPYKTYPa M TEKCTYpa IOPOJ } COCTAB FIABHEHNINX AX KOMRNG-
HEHTOB OCTalTca 0e3 BaMETHOTO W3MEHeHHdA; HO KOIJa TMOPOJHL OBEYTCA MO
JeflcTBHEM 3HAUNTEILHO MOBHINEHAHX TEMHePATYPHl- U JABICHHA, TO OHM COBep-
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WIERHO TePeEpHCTa LIIB30BRBAI0TCA HAK TEPAKNT CBOE CTPOCHHE H JONKHH OHTH OT-
HECEHH Yiie E MeTaMopduueckuM o0pa30BABEAM, npuueM HPQysuBH BepXHeid 30HEl
ATHX KPUCTALINYECKUX CAAHIEB HHOTIR MAIO0 OTIMYAWTCA OT 3eT6HOKAMEHHOR U
dasui. -
DQQysuBn seleHOKaMeHHOH (asi, KAk 7 DPOCTO JHareHeTH3UPOBAHHAE
a4 Pysupsl, JOMKER UMETH oco0Fle Ha3BaHUs, COBEPIICHAO HeOOXO0JAUMEeE, ecHH
"MOTpeTh Ha FOPHHE TOPOAH, K4k Ha Teoloruyeckue Tera. K comanenuio, TaRHX
HASBAHME DOUTH e NPCAINKEH0 WiH—BepHee—OHH OOHHMAIT CAMMEOM GoabiIue
FPYIIL (hOPM, YTO OOBACHAETCA 0XHOOOpasHeM BHEIIHEro Bula M BOOOMS 3HAYH-
YGJHBHO NBMEHPHHEIM COCTOSHUEM 3e1eHOKAMEHHHX 3((QY3MBOB: €Ile KHCIHe TIOPOMLE,
. feQHTIC TEMHOIBETHHIMH ROMIOHEHTAMY, CPABHHTEJLHO XOPOMIO PACHOSHABAEME,
701a4ad ¢BeTABIMU TOHAMU 3eleHOil OKpacku, KOTODAA YacTO. He IopakaeT (eHo-
KPHCTOB, HO BATO OCHOBHEIE D()()Y3UBH HACTOABEO 3a0HBAKTCA JETKO lepeMemar-
AUMeA XAOPHTOM, UTO TOYHOE OlpefeleHue MX, AeHCTBUTENBHO, BCTPeUaeT FPOMaL-
#BIe, WHOTA HEeNpeogodiMble 3aTpYIHEHNA; K HTOMY HYHKHO NpuOABATH, YTO BCIEX-
¢TBHE HEEOTOPOTO PasipolIeHHs 3e1eHOKAMEHHEIX IOPOJ EOMIOHEHTH HX BooGIIe
JeTUe HBMEeHANTCA [0 JeficTBHEM 'Kak BHYTPEHHHX, Tak W BHEMAHX PactTBOpPOB.
- MTag, 0o 0003HAYEHHI) BEAEHOKAMERHHX »(Qy3uBOB OLLIO IIPEII0KEHO IUINb JABA
HA3BAHUA: EKeparouphl AXA KHCINX H Juala3El 114 OCHOBARX mopox. Ilepmoe
_HA3BAHHE (Talo 3aTeM NPUMEHATHCA JId 00esHAUEHNA IHATeHETH3HPOBAHHHX (HopM
MEA0YHEX 3(y3UROB, HO Tak Kak TOCIGIHHE HMEWT elle JIpyrue HasBaHHA, TO
HYMRHO OCTABITH 32 TEPMHHOM «keépaToup» TePBOHATAILHOC . 3HAYEHHE. UTO
KACaeTCA HA3BAHMSA «Auabas», NI «IIACTOBAA 3eleHOKaMedHad nopoaa» (32, 1227),
TO OHD UPOIONEAET YHOTPeOSAThCA GOJABLIHHCTBOM NETporpagos A1a 0003HAUCHHA
qeneHORAMCHAOR (passl GoJee 41 Memee OCHOBHHIX 5((ysHBOB, XOTd, HalpHMep,
PosenGyue (32, 1228) CEIOHEH OrpalMINTh 0GBEM HTOTO NOHATHA 3eXeROEAMEHHOMN
Tpynnoii cemeiiceBa Tpanma W Aame—mgIWb (aHEPOKPHCTALIAIECKAX €ro pasHo-
erefl, KOTOpLe UAlle UMEIT EiLIbHHI 1M rumabuccarbasil xapakrep. Tagoe orpa-
HHYGBHC MOKREO OBLIO OH DPURHATL COBEPHIEHAO IPABUNBHEIM, ecid OH mapal-
AeABAO OBLIN BAABHAYVTH Ha3BaHHd JUIA IPYTUX ceMeficTB OCHOBBHX 3(dysHBOB.
Ho rar xan mopofmoro npegiomeHdd Re clefado; Ja i TPYAHO ero cierarTh B BUAY
NOYTH  HOAHOH HEBOSMO/KAOCTH OTAHYNTH SeJeHOKAMEHHHIe AaHaJOrH, HaNpuMep,
4BLUTOBOTO AHAE3UTa U 0a3wIbTa, TO IPUXOJATCA MOKA PACIPOCTPAHUTH HASBAHHEE
«qmabas» Ha BCe 3eJeHOKAMEHHLIE IIOPOXH OCHOBHOIO paAla. B oTOM ciyuae Tarue
TEPMUHE, Kak «CHHIMT» M «BAPHOIAT», TPUOOPETAIOT COBEPIICHHO CAMOCTOATENb-.
HOE YACTHO® 3HAUeHMme, Il BHIPAKAEMEHE MMHE TIOPOXB! IOJKHE OTBEUalb CTPYRTYp-
HEM PasHOCTAM IIEPBHUALIX J HHATeHeTH3UPORANTHX afdysusos. Becsma Bos-
MOKHO, UTO eCIH NpeasaraeMoe siech pasgerenue sPQysuBoB Hy (assl OyaeT mpu-
HATO 1§ TIPOBEAERO 70 KOHIA, T0 OYTeM JIUTepaTypHEEIX H3HCEaRufi M 0COOHIX
npejnokennii  yiacTca SHAUATENLHO PACIDUPHTh IHBERTaph NETPOTPauIeCEHX
TEPMHHOB H BMECT® C TeM clenarh seleHoraMeHHVI (asy ad@ysuBoB 6oxee HiIu
MEeHEe PABHOZHAUHOI (hase NHATEHETHBUPORAHHHIX (OPM OTHX TOPOZ. \

6. Bropoctenennbie umenenua 3dhdy3uBos.
v

Hrak, Beycrofiduneie od@ysubsl neppuunofi @aser, obiajanmue oORYHO CBET-
aocepoll uIM vepHOR OKpACKOi, IIpn HOPMAJXHGHOM RHAreHe3uce MepexoiAT B EpacHO-
AMIOBHE 00pas0BAHAA, 2 IOA BIMAHAEM AABICHHA NEPePOEARIOTCA B POPMH 3exe-
mokaMenHoft (pasn. CiemoBarenpHo, (PasH 8Q@y3uBoB NMPEEPACHO PA3ANYANTCA IO
¢Boefl ompacie, ciymamefl BHpameHHEM AX MHHEPAIOTHIEcKOro cocrasa. Ho aTo—
701bK0 B cxeme. Kerh meapiit paj nckIOUenufl, uacTh KOUX 3AcIVKHBAET 06060TO
PAcCMOTpeHHA. N :

Tak, BepxHue YaCTU IIOTOEOB U HOKPOBOR IaB BCAEJCTBHE CONPUEOCHOBEHHA
¢ RHCIOPOAOM BO3AYXa KAK-OB OOBUTAIOTCA—ORUCIAKNTCA, MOTYIad COOTBETCTBEAHO

KPacHYI0 H JIHIOBYIO oxpa‘cny H HATIOMHHASA IHATEHETH3HPOBAHHLIE (pOl)MBI, X0Td
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MUHepaJIbEBe (Jashkl UX DOYIM HEIMEOM OCT2KTCA B MNEPBHIHOM COCTOAHII. ITOT
MUMETHSM, KOTOPHI MOZHO TIPeIBHICTH H KOTOPHHA OTMeUaeTcA pAJOM HCCACZOBA-
Te.geﬁ Hanpumep Jeguneon-.leccunron Ha KaBrasexnx xapax (56, 218 u 234,
B COCTOAHMHN BBECTH B 3a0iy&AeHNe 0pU 1EPBOM O3HAKOMIGHUH ¢ COOTBETCTBYK-
_meil yacThio H(PY3HBHONO Teda, HO NCTHHA OBICTPO BOCCTAHABINBAETCH, KK TONT-
B0 BalJIoleHne pacHpoCTPaBAETCA HA BCKH roamy »f@ysuBa uin  NOCIeAHHE
" mOXBepraerTcA MHEPOCKONMYECKOMY aHAJIM3Y.

JateM, He MeHee MHTepecAnl H3MeHeHud »((y3uBOB o BHLHHHBM NOCTBY.1-
KAHAYeCKUX TpomeccoB. Teneps MOEHO CUMTATH BHOXHE YCTAHOBAEHHEIM, UTO Fago-
o0pasyile KOMOORERTH, OCBOOOKIANNEcCA B KOHIE KPHCTAIIM3AIUM MArMH, Hpe-
USBONAT B TOH Me H3BEPEEHHOR II0poje JO0BO.JIBHO SRAUNTEIbHBE NZMEHEHHA *
BUJle XJAOPHTH3aINA, AKRTHHOJIATU3AUMN, 03MEEBMEOBAHNA, aJpONTH3AIMU H OKBap-
nesannd. IlpaBna, B IMaBHCH Macce NOPOIHL 9TH M3MEHEHNA MAJNO 3aMETHH, UIpH-
ypouuBaAch K OTJeAbHEIM YdacTKaM M Jame sepsam (75, 170), Ho oHEH BCTpe-
yaloTesA BO BCAKOM 00pasie caMoil ceemell TOpPOABI, upuueM OOHEUOBEHHO OTHO-
cATCA, ROHEUHO—HEINpPaBUIbHO, HA CYCT AareBTOB BLIBETPUBAHHA WIM WO3JHEI:
meramopusma. Taknm. o6pasom, ecin a@@ysuBHAA 10POAA, BOOONE CBEKAL I B
raaBHOfl cBoeil Macce IIePBHUHAA, COJIEPIKUT KOE-TA¢ B3epPHA KOMIOHEHTOB, HCIIhI—
TABUIAX Pa3JOEKeHHe UM TPEeBpalieHde B YCTOHYHBYKH MOAW(UEALHI0, TO BTO elle
He 3HAUMT, 9T0 JaHHad TOPOJA YiKe CTaja MOABEPTaTbCA JNATERE3NCY H.IH 3eje-
BOKaMEHHOMY IDeBPalleAnl0, KAEOBHIE NIPOIECCHl JOIEHH 3aXBATHIBATH BCH Maccy
HOPOLEl; HET, TakHe CIIOpafndyecEHe U3MEHeHNA HYEHO TPHUOHCATH IeficTBHI ra3o-
006pa3HHX BEIUECYB, CEOILIABIINXCA B HEGOIBITOM KOMIUECTBE § OT(CABHERIX TIVHK-
TOB M HepeMeNIaBWIHXCA 10 caydafiAnM BoJocHBIM TpemuHEaM. o usorga Bya-
KaHKYeCKHe SMAHAIMY, HMed SHAO—HAH HE30TeHOBOe NPOHCXGEICNHe I COOpak-
WHeh B GOXLIIHX MaccaxX, MPOHH3KMBAKNT IPoMaAHyl Toaumly sgdysusa, IpeBpauias
[focIegHuR B JI0KHO-3¢ICHOKRMEHHOE 00DPASOBAHHE OYTEM IpONMIHTH3ALHNE, LHpU-
. (PMIJATH3aLUY, OREKO3HHABANAHN H T. H., ¢ EAKOBHMH TpoNeccaMil CBA3LIBAETCS
OOHIKHOBEHHO OTIOMeHHEe DYJ, NPeAMYIIeCTBEHHO (CPHUCTHX, 0OPAsylOMuX Il
HIH BKPAILICHHHEM. ITH JOEHO-3eleHOKAMEHHEE (opMEI 3((y3nBOB HE TPYLH(:
OTAMURTH MO MX CBASH ¢ OPYIeHEHHEM, II0 OPUCYTCTBHI0 ¢BOEOOPA3HLIX TOHKOCIIO-
" ZIMCTHIX MHEEDPAiOB, WHOTHA 3a0uUBANMIPX BCH TOPOAY, M 110 OTCYTCTBHIO. B HOCHEN-
Hefl EaTaklasa U'CIAHIEBATOR TEKCTYPH, YTO AB1derca HEOOXOZUMBIM YCIOBHEM
A1d COJIOITHOTO 3I6HOKAMEHHOTO H3MEHEHUA H MeTaMopQusma NOpOL. Kpoue Tor:
CIEAYeT OTMETHTL, 4TO UpPH c¢Iabo#i o0paboTkEe BY.TKAHUUECKHMII ragsaMi KHCIHIX.
NOpOi TOCAGAHME HCNKITHBANT [OKPACHEHHe, X0TA N HE NepexoidT IeJHKOM ®
yerofausee QusH. N

K sroMy Hy®HO NpuGABATb, YTO NPOUMIHTIZHPOBAHARE HPPYSHBEL OXOTH:
NOXREPIAIOTCA [OCAEIYIOUAM KAOIVHHSAMMYE U ANYEUTHSAIHMN, BLHISEIBAEMBIM jies-
TeJIbHOCTHI) BAO30BEIX PAcTBOPOB. Boolme ike BHEMEME ATEHTH M3MEEAT d(dy-
SUBLI, KAE M JPYIHe NOPOXH, B IMMHUCAO-KEIE3NCTHE 0OPABOBAHHA, HHOTAA [pG-
IUTuHHEEE EAJBOUTOM M OOHYAO HpPEeACTABIAKIAECA B BHUAE IYCTHX .36MIHCTHIX
‘- Mace, [EOTOPHE TO OEpAlleH:l B OypoKpacHHE TOHA, TO ABJAITCA CBETA03EJEHO-
BaTO-OBJIBIMH—B  3aBUCHMOCTH OT CTelleHd OKHCIAGHMA—H HE pPaspemHMH 10X
MUEpockonoM. Ja, BHBeTpMBaHME U JeiicTBHe NOBEPXHOCTHHX BOX AAKT CBOe-
oﬁpa SHBIE NPOAYETH, BEIPARAIONMECA TIMHOKW N PA3HRIME OEMCHBIMH 30.JaMH, 4«

HGIIpaCHO IPH ONMCAHUH IIOPOJ, B YACTHOCTH 5()y3HBOB, Tak UacTO0 O0BACHAKT
N0ABICHNEe BTOPHUHEIX MUHEPAIOB—IMEHHO—BINAHHEM BHIBETPUBARMA!

B saganyense HyKHO OTMETHWTh, UYTO BaKOHOMPPHOCTH H3MEHEHHA OKPACKH
abyanBoB, saBHCAmed OT (asEL SIFX MOPOJ, HHOPIA TOBOILHO IPyGO RAPYIIAEIcH,
no kpallHeil Mepe—eciau CyAuTh IO onucaHusM Koalernuil adgysuson. Tak, Momie
Boe-rie npountats (43, 142), uro Reparodup BIM JaEe Ruabas mveer YEpHYIO
0EDPacKy. Bo MHOIHX CIyIadX YCAOBHA BaleraHHA TAKMX IIOPOJ ORasHBAKTCA He
BBIACHEHARIMHE, H BO3MOKHO, 4TO OHM 00pasywT Aefiky, a HuIbHLIE, EaE M THIOA-
OnccaXbHbe, MOPOABI MO CBOMM TEKCTYPHEIM M MOP(QO.IOTHYECKHM CBOfiCTBAM 3HAUM-
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TeIbHO OTIMYAITCA OT 3Yy31NBOB, HaKe PY ONHHAKOBLIX COCTABE I CTPYKTYype.
3aTeM, OTXOKIeHHE OKpacku 3dhdysmsa OT. HOPMBI ‘MOKOT OHITb 0OYCIOBIEHO MeTa-
MOPUAMOM, EOTOPHf He GELI MOIMEVeH DA ONMCAHHH MOPOLH; Hanpumep, sdpdy-
SUBLL TEMHEIOT H JEJARTCA IGPHRIMIL TOX BAUSHHEM EOHTAKTOBOTO METaMOPQHMA,
Ho nnorga, meficTBHTENbHO, MBI HaXoIuM 8y MB 0coboii OKPacCKHd, EOTOPadA BCErii
ABIACTCA BHOIIHAM BHIPAEEHHEM 0COOOTO XapakTepa MPOLYETOB AHATEHE3UCH HAl
APICHOKAMEHHOr0 M3MEAEHUA IIOPOAEL. B GOXLIIMHCTBE CIY9a6B MOKHO JOKA3aTh,
TT0 TaKHe aHOMAlnd, BoOOmE pexkue, 0GyCIOBAGHI BANAHLEM Kakofi-HHGYIb cocem-
Hell 10posk, faBmedl pacTBOpaM cBoeoOpazsmil cocras. Tak, HEeKOTOpEIe YepHAHe
1naGashl OEKASHBAKTCA IOL MHEPOCKOIOM COCTCAIIAMH TNOUTH HCEI0YHTEIBHEO U3
KaJIbOUTA G TOHROIO CHINBI MArHETHTA, IIPH COXPAHEHHH CTPYKTYPH, 0O KOTOpoOii
TOLRKO M MOKHO y8HATL NEPBUYHAIN XapakTep aTofi wopomsl. Boobuie m3yuenme
1I0pofi, OTCTYHAMAX WO CBoedl OKpacke H-—CAeNOBATEJbHO—II0 MHHEPAIOTHIe-
¢EOMY COCTaBY OT CBOHiCTR COOTBeTCIBYomeil ¢asnl s(p(ysuBa, MOKET AATh 04eHb
MHTEPECHLIC DERYIBTATEl JIA YACHEHHA TeHesnca (OpManuil, ¥ Ha Takue cIysan
HEOGXOHMO 00palaTh BHUMAHAE Eak IPH. 101€BOH CheMKe, Tak A 1pu o6paboTke
MaTepuaos. , : ‘
- Hagouen, BOBMOMHH GIyyad, KOTAa TOX BAMAENEM OGMILHAEIX I ciadHX 0o
- XHMUTECKOMY JeHcTBHI0 PacTBOPoB GOKORMX nopox s() SHBE YIEPEHBALT cBOH

v

TePBRYHKEA MHHEDPAJOrHIeckul - cOCTaB, COBEPIIEHHO MeHdd OEpacky. I'epacumoe

“HHCAT NOTOKE HaBEA3CKOTO aHIe3WTa, TOAYUABIIETO G6eAyld OKPACKY BCIEGTBHE
IPONUTHBARNA €r0 BHIIEJOUCHHBIM U3 BMEMAIOMNX OCAEOUHKX MOPOA IMIl-
oM (80, 399). - , |

7. Hnaccviopuuau,ua 3thchysuBos.

lipexiaraemoe crporoe BRIexemme (an 3QPy3ABOB INIEAO 3HAYHUTEABHO
" YCHOEHUTE RIACCH(HEALMIO ITHX TOPOX M BMECTE ¢ TeM cleJarh ee Goiee ecre-
CTBERHOH. 1loafkid mepecMoTp Eaaccuuramuu sPPysHBOB npeicTaBigeT upes-
BHYAHHO TPYAHYI0 3ajauy, Tak Kak TUpPH TOTHOM ONpEIEACHHH JAHHEIX 1I0pOX He-
00X0AUMO EOMGHHUDOB4HHOE IIPHUMEHEHHe X MUHEDAJOTHYECKOT0 B XHMHUECKOTO
METOLOB I TAak Kak MpH IeTk0cTH APOOHOM mudyfepeHnuamun B IpOMERYTOTHRX
MaryaTiHieckux Ouarax H B HOABOLANIAX KaHANAX HOAYUAETCA GOTBIIOE KOAMIECTBO
MEJKRX  pasHocRell aaBir. *OTa sajava TOWEHA OHTH O00BEETOM OTACNHHOTO CHEeIHU-
dIbHOTO HCCIENOBAHMUs; B1€Ch K€ BAKHO UOKA3ATh, KAKOH BUI TpHOOPETAET Eiac-

" CHQMEAIUA TJABREIX IPYNN a()(hy3HBOB, ecan HPHEATH BO BHHIMAHEE pasinyHHe
HX ($asm.

OZIHako, m B TakoM YHPONEHHOM BHje MOCTABIGHHAA 31474 ABIAETCH He
0C00eHBO erkoff. Jexo B TOM, 94TO OBHUHEE KEAUeCTBEHHLIE MU HepaJornIecKue
KJACCHQUEALAN H3BEPKOHHEIX TOPOL, HAIPHMEp Posendyiwa, aBaawTca oveHb
CXEMATHUHBIMK O He TNPelyCMaTpPHBAIOl LELTOTO PAla NOPOA, KQTOPHe Temeps noay-
HHIR TPaBo TpaimIaHCTBA W BEICOKOE I0J0KEHHe CpegM J(PyIHX HBBEPHEHHEIX

~

wOpasosasnit. C ppyrofi ¢rOpoHH, HOBEE EXaccHUEQLUHE Pa3pabOTAHK elle cIabo, -

i DOXK30BATRCA UEH 0e3 HEKOTOPOH EPWINKH II (63 BHECEHUA W3BECTHEIX 110TpPa-
BOE HC HPUXOJNTCA. OTH HOBH® KJACCHNEALNT W TEAUKOM WIH 9aCTHIO ABIAIOTCA
KOINUECTBOHHELIME  MUEepaJoruvecknMy. M3 HMX Kraccuuramua J wowancena
(63 n 67), Gyayur oWenb OpPTOJOKCAIbHON apexcTaBaAsd aHaJor KOANYecTBeHHOH
XHUMUUECEOH KJACCHQUEAIUMH YeTHPeX aMepHEAHCKHX nerporpagos, He MOEET OHTDH

¢

HCMOILSOBAHY,  JAd Hawell  mesu-—xord Gl IOTOMY, YTO OHA CAWINEOM IpoGHA, H

OUeHb TPYARO, €cAU BOOOIIE BOBMOMHO, IPOBECTH TI0 Hel Te (opmar s y3uBoB,

C_KOTOPhiMM MH OOHUYHO BHAKOMEL U5 mpyrux OPCAIOEEHENX J0 CHX [Op cXeM
0c00EHHOC BHEMAHHE 3aCHYRHBAXT ABe AHTCIMIiCEUE kraccupuranun Xosvmca (61)
i Hluda (62), apraolInecs oT4ACTH RaUeCTBeRHLIME I RE CTOJb DPEesKO OTX0Ad-
IUMH 0T CTAPHX EKraccupuEamui, nouemy Heo6GX0xuMO IPUHATG BO BHHEMAaHHE

HOKOTOPEIe DIEMEHTH OTHX CXeM [N IOCTDOEHNA Handoxece IpiueMaeMol cXeMa~

THUecKoll kraccuurannn sd@HysuBob.

{
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Ta,a, B OCHOBY uoule;zmnx EraccHUEANUA TOI0KEH IPUHINT CTeNeHd HACH-
iHJA TIOPOA KpeMHP3eMOM——TIPHAIUI, KOTODBIE HYHKHO - IPUBHATD COBEPUIGHHO
©CTECTBEHREIM LIS N3BEPREHHBIX TOPUK, KAk CUIMEATOBHX 006pasoBannfl, u EOTO-
pift B CKPEITOM BHIe OBI IIPOBEAGH BO BCEX WABECTHHIX MUHEPANOTHICCEHX M
_m‘qacTn XUMHUECKUX EilaCCUPUEALEAX. IFOT TPHHOHUI IPHHAT U B npemaraemoﬁ
ézxecb graccubuganmnd dpPysuBoB (¢M. OTAEIBHYI TabIMIy), ¢ BHECEHHEM B Hero

opaofi mompasku. VIMeHHO, KameTcs HEOOXOXMMEIM BBEACHUE TIPOMEKYTOUHOH Mex
NePeCLINGHHIMA ¥ HACHIUIEHBWMH KPEMHE36MOM TOpOAAMH TPYNOH ¢ He6o.ubm
ROIMUECTBOM CBOGOAHOTO EpeMHeseMa—Lid TOro, YTOOLL JaTh MECTO TaKHM (OpMaM,
KAk EB. TPaXHT HIM QHAE3UTOJANHUT, KOTOPHIE Telepb CIUTAIOTCA ﬂMPIOmnmucaMO-
CTOATCIbHOC 3HAUCHHE.

lapaliieIbHO ¢ 9THM MOKET. ABHTBCA MHCIb O 11e1eCO0GPASHOCTH BHBEeHMN
ApYToff NPOMEEYTOUHOH FPYNOEL HOPOL ¢ HeCONDIIMM HEIOCTATROM KDOMHe3eMa M-—
CA€IOBATEIBHO—CO CIEIaMIl OXUBHHA M. deapamnaTuioB. Heo0xoausocTs TaKoi
TPYNOH Eak-6yATO BHSHBAETCA TEM OOCTOATEABCTBOM, 4YT0 UMEKTCA NepeXONHbe
§opMEl, B pojie APCOTPAXHUTOB HIM TPAXHAHIE3UTOBy HO COBCEM, YRARIKBAOIHXCA
B HaMCUEHHEe TPYNis. OJHAR0, HET HACTOATeIbHOH Heoﬁxolmvocm BO BBeJeHHU
BTOPOil mpeMexyTOUHOH Tpymnwt s(hdysuBoB. JleiicTBrTeAbHO, 00pamIaACH K HHTPY-
SWUBHEIM TIOPOZAM, MH Cpeln HHX He HAXOLUM COOTBETCIBYIOIIHX TPOMEKYTOUYHBIX
$OpM MIU-—BO BCAKOM CJyTae—OHH MONB3YIOTCA 0YeHH OTPAHHYEHHLIM DasBHTHEM.
C1efoBareabno, MoABIeHHe B 5PPy3UBAX MAJIOr0 KOJHIECTBA YEA3AHHBIX OeJBHX
XPEMHE3eMOM MUHEpAJOB AOIKAO TPEACTaBIATh BpeMeHuoe obGpasoBaHue. Il HYEHO
©K23aTh, UTO 5TO IIOAOKEHIe Temeph AOKA3aHO HKCIEPUMEHTAJbHLIM TIyTeM C. TPH-
MeHenHeM (U3MKO-XuMuueckuX orTHomenuii. Tak; Andrpcen w bogen moxasauy,
70 OUeHb YacTO B Hagade KPUCTAINAZAAN Jae He 0c0GEHHO OCHOBHOH MarMmul
HOABAACTCA OJWBHH, KOTODHIl 3aTeM CTaHOBATCA HEeCTOHEMM ¢ OCTATKOM HKHIKOR
:ha3ul ¥ TEJIMEOM IpeBpamaeTca B Meracuxmgar (58, 287); tarme Dbosen Hameln,
w10. ZefiluT He PeJE0 IpEeICTAaBIAeT BpeMeHHOe 00pas0BaHUe, IPH nanLHeﬁmeﬁ
KPHCTAIINBAIUE CIIaBa Tepexoidmee B KaiuesHil moaesod wnat (73, 10). M Bor,
i 3a8MCUMOCTH OT TOr0, Kak IAJXEKO IMPOINIa. EPUCTANNH3AIMA MArMBI 1pU oﬁpa.-
SOBQHMM (PEHOKPHCTOB, MOCIEAHME MOIYT OHTh IPEACTABICHH OJIMBUHOM MIH
¢eapAMUATAION, XOTA HOPMANBRO OTH MHHeDAJE H He CBORCTBEHHH JAHHOM
- nopone. TakuM 06pas3oM MpPHACYTCTBHE HEGONBUIION0 KOIHYECTBA OXMBHHA M (eAbA-
'IMATHIOB €O IMEIOUHBMA METACHIMKATAMM. €peiH (EHOKDHCTOB enie He ABIAETCA
OCHOBAHUEM JI1d BHIEJEHHA COOOTBETCTBYOIEX MOPOA B 0COOYH TpymHmy.
O6pamadcs Teneps K NalbHeRAIeMy IOAPA3ACISHHUIO a(pq)y%nson He00X01UMO
coraacuTeca ¢ JLlowdorm, MTO COCTAB MIATHOKIA32 ABIAETCA BTOPHIM BECHMa Cymie-
©TBeHHGIM (aRTOPOM maccmbnmnmi H3BEPEEHHHX 110POX, U B TOM umcle adpPy-
5HBoB. Ho HHTIepecHo, 4T0 H{ OJUH W3 YIOMAHYTHX BHIN® ABTOPOB HOBEIX KIAC-
vaQuranEf He AAI TPABHABABIX TPAENI MeEIy HauGOIee PacIpOCTpaHeHHEIMH
HOpPMAMH BTOTO CILIOIMHOIO pAAad TBEPAWX, PacTBOPOB. Tak, COBEPUIEHHO HETOCTa-
TOUHO BHIEALHUE XoabMcOM IWITH TPeX POLOB NIATHOEA&3A, NPHHATHX # Ooxee
CTAPHMH EAaccHUEATOPAMY; 3aTeM, COBePIIEHHO HCEYCCTBeHEH MeTOn Jacowancena,
x0T OyATO OBl IIPOBEPEHHEIH CTATHCTHYECKMM. IIyTeM, pasieleHusd paja MiIaraoria-
%0B, Eag M Ipyrux (AKTOPOB MNpeLIokeHHOR uM EIacCHUEAIMd, B TPAHADAX
«)—a—~00~-—95—100 HAKOHEN, He YIOBIGTBODAET HAC M MPeAIOKEHIE Hsnon
pa3dnTh H30MOPQHHHA MIATMORIA30BHHE PAX HA YeTHPe CHMMETPHTHEIX YacTH, HOO
¢OBEPIIEHHO JACHO, YTO KHCIAA MOXOBHHA PANA JOIEHA OBITH 3BAUYATENHHO Goxee
pacllemIen o, cooTBeTcTBeHAO Goapinefi nupepennuanun kucioi marmul. Boobme
AYEKHO CO3HATHCA, UTO CTApad CHCTEMA pasieleHHd UAATHOEIA30B Yepmara Topasno
Ayume oTBeuaeT APHCTBATEABHOMY PACIPOCTPAHEHHI0 STHX MHHEPAXOB, YeM Bee
nosjHefiinue npejloEeHAd, B TOM UHCIe M JeN@MaibHad TPYdmHpPOBEA Eoxunca
(64, 157). 1 B BuBOgEMOH 3IeCh KIACCH(PMKANME NPUHATH BO BHAMAHHE CIEIYIQ-
zI@e Poia NAATHOKIA30B: AIbOMT, O CAMOCTOATEILHOM 3HAYCHHH ROTOPOTO TOBOPHTH
gf MPHXOANTCA; OXHTOKIAS, ABAgomulca no uccaiesopanuam /1. Yupsuncroro cTOIb

f
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XapakTePHEIM KOMIIOHEHTOM TpaunToBOd MarMm (42, 524); ONMTORIA3-AHIESHIT
(3 cpexneM N: 30 mo TepMuRoOnorun Pedoposa), BxonAmMi 8 COCTAB TaKWX Bak-
HEIX HOPOJ, Kak TpaHoanopur (21,277) m Mommonat (68,14); anmuu, CTOIL
XapakTePHHT X4 AHAE3UTOB HAM AHOPUTOB, H OCHOBHHE TIIATHOKNAZH, KOTOPHE
IpH COBPEMEHHOM. COCTOARMH HAMNMX 3HAHR{ OCHOBHHX TOPOX, a M. 6. ¥ BooOme,
HE 32CIVAHBAOT pACTIeHEHN. ; o

Ho nponssoaa pasnenenne ap(y3nBOB 10 COCTABY MIATHOKNA303, ML TONEHL!
HAMEeTh B BHJY, UTO NJIArHORJA3RI (GEROKPUCTOB BCETIn ABAAITCA HECKOAbEO Goxee

e

OCHOBHBIMH, UeM CpefHUH MJIATWOKIa3 ILOPOAK, HOO NepBble TBCPAbIe (A3H, BHAE-

JA0UIMECA U3 TUIATMOKT230BOT0 CILTaBa, ObIBaloT Gorawe anoprutom (54, 597), 1
TOJLEO B KOHIE MENLIeHHOR KDPUCTALIMBANHM COCTAB MHHEpAald RHPABHHBAETC.
Ha 310 00cTOATEABCTBO 0COGEHAO OTUeTAMBO YKaza.x Jesuncon-Jeccuwir. OTMETHB-

muft Takke, 9T0 NpH He 0COGEHHO 0OJIBIMOM KoiMuuecTBe DOPHUPOBHX BEDAILIEH-

HUKOB ILIArMOKA23 OCHOBHOP Macchl alp(pymaa J0BOIBHO OMMBOK CpejiHeMy Teope-
THUECKOMY COCTAaBY MHHepaia HOpOAH (56, 255). Bupouem, nia 6osee HIUd MEHRe
KBCABIX [OPON YRasaBHOE Pasiyine HE CTOAbL CGYILESTBEHRO. B Hpyrux cayuadx
OﬂpellPJI(’HHB]ﬁ MHEPOCKOTHYECKHM [YTEM COCTAB IMArHOKIA3A (EHOKPHCTOB HYEHO
HOHUBHTh HA 5-—10 NeNe, uroOB mojoiitn K neucwnrenbuomy COCTABY MUHEpANA,
NIPUHATOMY B AaNHOR mlaccuq)}mauuu

Yto KacaeTCA OTHOIUEHHA KAAUEeBOTO I HATPOBOTO MOJEBOTINATOBLIX KOMIO-
HERATOB, HCIOXB30BAHHOIO YKA3AHHBIMM BhINE apropaMd Hopedmnx kraccnduramair
AIA NOCASAYIOMEro PacuieleAud U3BePKeRHHX T pol, TO ¢ 3THM (PAKTOPOM MOKHO

M e CUNTATBCA, OCOOGHHO NMpH pacureHeHMH H(PysNBOB, MO CALAYOMUN OCHOBA-

AuaM. Bo-mepeHX, KaiheBmil KoMIOHeRT yacTo HAaXQAUTCH B GK])HTOM OCTOAHHUM,
BXOJA, HapuMep, B TBEPSBI PACTBOP ¢ NIATHORAAZOM; BO-BIOPHX, fop HE60A7-
IHOM ~KOJIMYECTBE ITOT KOMIIOHEHT BRIJEJATCA ﬂ()Cfl(-‘llHl/lM M y4aCTBYeT JAMIIb B
cOCTaBe OCHOBHOH MacCH' s(hfysuBa, Ije ero TPYAHO OOGHAPYHKUTEH; HAKOHEN, M 910
0COOEHHO CYIMECIBEHNO, KOAMYECTRO KAJMEBOro N0JEBOI0 IOaTd, Kak TPABMIC.
00pATHO HPOTOPUUORAILHO OCHOBHOCTM ILIATMOKAAzA TOPOAM, Tk HYI0 U He!

HE06X 0/ IMOCTH - BBOINTH B (JaKTOPHI K.JaccH(REAIMM 9TOT saemenT. 1lpasia, HEOILA

B OCHOBHRX T10pojax HOHBJLHGTC}I 00abIIOE  KOANUECTBO ¢BOOOJHOTO KaJKReBOro

HOJAEROTO INNATA, HO TaKOH, MO CYLIECTBY AHOMAaAbHRI U BeTpewatomuilca BCaem-
cTBIe. 3ajep&aBielica Rugepernallin CRATeLTH eCKOR MArMbl cayuail He TIpes-
- JCMOTPeH B NpeJLIOKEeRHOH CXeMATHUecKOll Kiaccudueanuy.

Nlepexogum Tetepb & EpaTkol XapaKTepuCTHEe BHACJIEHHLIX B NPEIIOKeH-

HOH Eiraccnuealuum rpyun ogysosos. Ilepechimednse KpeMHE3eMOM IOPOX!
JTIOYTH BCELAA COJEPEKAT B (JEROKpHCTAX KBAPL; BO BCAKOM caywae c¢BOOOAHOrO
EPEMHe3eMa, TaK MHOTO, Y70 OCHOBHAA MACCA ABIAETCA RIM CTCKIOBATOR MIN MHEPO-
nofruanToBod, Hamboaee OCHOBHHIM waeHOM B3TOH Tpynnu Moxet OHTH ANUIb
EauuT. Uro xacaerca mepexojHOE 1O KHCAOTHOCTH TPYUNH ¢ HeGOJLITHM KONH-
MecTBOM CBOOOAHOTO KpeMHeseMa, TO B HeH (RHOKpUCTH KBapOa y&e He MOTYT
BETPEUaThesA, U OCHOBHAA MACCA MEHee €KiOHH4 K 00pas0BAHEIO CTeKIa, TONYYas

9Yanle MEEPOINTOBbIA G JUACTEAMH MUEPONIMATHTA M MUEDOCHEPOIHTOB XapakTep
IIpH. X0BOJIHHO PACIPOCTPAHEHHOM BHIOTeBIHUM H30BITOYHOrO KpEMHESeMa CPejH

NpeocdJaJaer0o MEKDOIOIeBOMNATOBOIO OCHOBaluA. B sTofl rpynne noasidercs
Jie OCHOBHOH N¥arMok.1d3, BCeTAA—BIPOYEM—ACCONUMPYIMNE, Kak B BO BCEX
Goiee KHCIRIX MPEICTABATENAX fEPBBIX IBYX TPyON, ¢ KATIHATPOBHIM HOJEBHM
IIATOM; IO, Kpaiigedl Mepe, N0KeH CYHIECTBOBATH »P(y3uBALIH aHANOT KBAPIEBOTO
1a66po, He IoayuuBmnfi emie ocodoro HasBaHMA. BouOlle ke HpeACTABHTENH KHC-
JHX MepPBHYHHX 5PY3HBOB XOPOIIe H3yICHH U MMEHT J10BOALHO GOraTym CHHO-
HAMUKY, B3 KOTOpofi 37ech BHIGpDAHK HA3BAHUA, MPUAATHE PyCCKUM meTporpagoM
Jesuseon-Jeccuron (56, 492)—c TeM IMmb OTIHYMEM, UTO BHUYNEHa (OpPM:

HAaHTEeATePATOAINT, KOTODPAA eiBa-1H HMEeT MPABO Ha CYUWECTBOBaHHE, KAk Cla-
Taomadcad U3 CIRNIKOM YAAIeHEHX APYr OT Apyra OpM, M 9UTO KOMEHIHTY H .

HABTEIIePUTY AAHO TOAKOBaHME, Npeprnomennoe Posewfywenm (38, 330 u 333).

-
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3aT0 HOMEHEAATYpA IHATCHETH3HDOBAHHEIX (YOPM HepPBHX ABYX IPYIII OYeHb OejHa
33 BEKAUEHHEON JIHIND IOJOUHEIX I1OPOX, CPeiH KOTOPHX OIpeleleNHO BHABUIAIOTCA
a..miu'm(pnpm CTOXb €200 [OYeMy-TO HpeicTaBIeHHLIE cpean HoseHmux sddysu-
BOB;' B 9aCTHOCTH, Goiee OCHOBHLe NpeJCTaBUTENM STHX IPYNN He pasleleHH, HOCA
' §asBaNuA mapnesmx # QerbsuroBux mopduputoB. KoHeuno, cosceM He pasjerne-
AN dopMn 3ereHOEaMeHHOH (PasH paccMAaTpUBAEMHX 3x1}(py3n303 KOTOpSIe B 601h-
'IHMACTBE CIAYYAeB MMEIOT KpeNEOe CAOKEHHe M Ha3BAaHHl 31ech KepaTodupamu, co-
r13CHO TEPBOHAUANBHOMY 3HAYEHHIO ATOr0 NMOHATHA, ¢ NPHIAHNEM IMETOYHEIM JHA-
. TeNETH3UPOBAHHHIM IIOPOZAM, KOTOPHE 3a IIOCAGIHEe BPEMA HABHBAJIHCH EEpaTo-
* gupaMu, Ha3BAHMH COOTBETCTBEHHO ¢ieHHe N JaH-Topdupsl». Hyxro eme or-
: MeTATH, YTO CTONb PA3BHTLIM CPeJH IOpOJ JAHHEX [JBYX TpYIIN CTEEIAM OTBEYAlnT
AHATEeHeTHNPOBAHHEE (EIbBHTH.

3HauMTeNBHO Golee OOMHUpPHA TPyNNa HACHIEHHHX KDEMHE3eMOM OOpOf.
HApezze BGETO, 3ech BHAYHTEIBHHM PasBUTHEM NOJB3YIOTCA UIEI0UHHE 00pPasoBa-
uud. Fcim B UPeAHXYMEX ABYX Trpynnax co CBOOOAHEIM KPEMHE3eMOM INe-
J0YHEE NHPOOOIR (AETHYECKH CBOHCTBEHRE JAMNIE CeMeHACTBAM, COACPHKAIIMM
ACKIYATEIbHO IMEI0YHEe NOJeBRe MmMNaTH, TO B paccmanuBaeMoﬁ Tpylne Eax-
noe ceMeifcTBe Momer OHITh IIPEACTaBIEHO Kak NPeodJaJaloNIuMKU INEeI0THO3eMeRh-
HEIMH, TAK ¥ IeJOYHBIMH opMaMu. 3aTeM, B Her¢ BXOAAT M 3()y3uBH, COAEp-
EaIue OCHOBHOH ILTurHOEIa3 0e3 CaMOCTOATeNbHOr0 KAINHATPOBOLO MONEBOTO IIMA-
T3, KOJHYECTBO KOTOPOr0 BOOOMmIe ORICTPO YMEHBIDAETCA ¢ YBEIMUEHHEM OCHOBHOs
CTY TOpOX U EOTOPHHE B aHIE3HTOBOM DALy IPYIIH BCEria CEPHIBACTCA B OCHOB-
Ho#f Macce, CIOCOOCTBYA TPOSABICHMIO B BHeil mnoxpnc'rax.rmqecmoﬁ THAAONUAATO-
Bofl cTpYETypH. UTO Ee KagaercA UMCTO [IACMOKJIA30BHIX OCHOBHHX 3¢§ysuBoB,
o6LeIuEAeMBX OORYHO 104 OOMHAM HAa3BaBUeM TPalllh, TO DHH OY€Hb PEUKO AT
CTEKJ0, Pa3fgeldAch G YBEIHNYHBAMINEMYCA COBEPINGHCTBY KPHCTALIABANHH HA
_0asaibT, aHaMesuT ¥ KodepuT. IlosToMy umeTO CTeRIOBaTHE (OPME CBOHCTBEHHH
" Z@NIb TeM UPEJCTABHTEIAM TpPYINE, KOTODHE COMEPEAT KAJIWHATPOBLHIE IIOIEBHE
HMHATH; BCTPeYaAch CPaBHUTEIBHO peAKO, OHM TPH JUAreBeslce IpPeBpallaloTcs
B 'a)aHUTH, HHOTJA ¢ TPYAOM OTIUUMMEE OT (eIb3HTOB, OTBEYAWINEAX (eABZUTO-
BHM mopjuparaM. OOpamagch Teneps K HOMEHEIATYpe GOPM IDYIIIE, ME JOMKHH
QTMOTHTh, UTO OHA ele ILIOX0 pa3paloTaBa—OTYACTH TNOTOMY, UTO He O Tak
- pesro o0ocoOIena NeI0YHaA 4acTb 9Toll rpyumel. Toipk0 B OTHOIIEHAH TIEPBHY-
HEIX NpeicTaBuTelefl MeA0UHO3eMEILHOrO pafa IPYNNH NOIOKEHHe ¢ HOMEHEAA-
TYpoil mopox OGCTOMT JOCTATOUHO OJIAromoayyso, 0co0EHHO Orarofapd AHAXABY
Jdeguncon-Jeccurra, & KOTOPOMY HYXHO BOOAHe IIPEUMKHYTh BBEJeHUMEM Ha3BaHui
| «<QHJESHTOTPAXHUTEH» U «aBJe3HT003sarsTH> (45, 237). Ho pacuzenennme. nuare-
HeTH3WPOBAHEHX (OpM 5TOT0 pAfa NPOBEIEHO B JuTEparype He JOCTATOYHO OT-
yeTauBo. Tak, 0GBITEO aHIE3UTOTPAXHTAM H AHAE3UTAM NPOTHBOMOCTABIAITCA
npocTo TWOPQUPUTH; ¥ HYEHO AyMaTb, 4T0 BeliceabOepraTe,. NOCKOABEY 5T0 Ha-
3BaHME CIelyeT BaEDENHTh 3a JAHAreHeTUSMPOBAHHHMH 9(QysnBaMu, KAK-PA3
OTBEUAIOT AHAE3ATOTPAXHTAM, WMes AOBOIBHO KHCIHH cOCTaB NIaruokxasos. (38,
382). He ocranaBimBaAch Ha TOM, 9TO ﬂaﬁpanoponme HopQUpPUTH yI06HEE BCETO
 IPHEATbL B EAYeCTBE AHAJIOTOB aHIe3HT00a3aJbTOB, PACCMOTPAM JHATCHETHBHPO-
 BaHHHE (OpPMH TPAmmoB. 3aech GoIbIIOe Pa3HOTIACHE BH3HIBAETCA ONpeleleHHEM
HOHATUA «Meradup», Muorue nerporpadu-—ocobenno Jeguncon-Jeccuns (57, 159)
CYHUTAIT HEBO3MOEHEIM Napalieln3oBaTh Mesaup 06asalbry, oOTMEYad B3aMETHOE
cofepZaEne B HeM mlelouei H CONOCTaBAAA €ro ¢ OPTOEXasoBLIM TaG0po. Ho
HYHHO JHIIL COTTACHTHCA C TeM, UTO X0 CHX NOD MeJaupy NPUEABAIOCH CIHM-
ROM OOmupHOE SHAYeHMEe W UTO OOABIIOE KNIWYECTBO WOPOJ, KOTOPHE HA3HBa-
xHch Meradupamu, B AeficTBHTEABHOCTH JOLKHE OHTh OTHECEHH K IaGpajopOBHM
H 9CCEKCHTOBRIM TOpduputaM. VI NMOCKOIbKY HET WHOTO HasBaHHA JAA JUareHe-
TH3HPOBAHHOTO (asajbTa, ClelyeT COXPaHHTh 33 MelaupoM ero oGHYHOe 3Haye-
HHe—TeM 00Jee, UTO CIOBOMPOUBBOACTBO 3TOr0 TEpMUHA (pehas-uepHHI) cOOTBET-
. CTBYET CPABHHTEAbHO TeMROH OKpacke AMareHeTUsHPOBAHHHX 0a3albT0B, Eak OCHOB-
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"HBIX 1n Golee uim MeHee LOJIHO PACEPHCTANIN30BAHHNX 00pasoBammit, lloHEuHo,
TaKOe e OrpaHyvYeHHoe BHAYEHHE JONKHE HMETb TOJNCMUT M NANATHHUT, yioOHee
BCETO MApaLIelU3yeMbie aHAME3HTY I JOXePUTY, ANAreHeTHSHPOBAHHKE (OPMBI KOTO-
PHX ABIAOTCS HECKOAbEO CBOGOGPA3HHIMHI, Kak OBLIO BHACHEHO BHINE, I OOGHYHO
HARKBAKWTCA IHASA3AMH. )

Mano ymopdnodeHHEM DpeICcTaBIdeTC# IMeXoyHoll pAX ' paccMaTpHBaEMOli
rpynnu. Ilpemne Bcero, -cienoBano-GH CUMTATH IMEIOYHEIMHA TPAXUTAM# TPAXHTH,
collepialine NeT09HKe NEPOOOIs, HO yEe JOCTATOYHO NMPOYHO NPHHATO TOFHMATH
0oJ IeNOYHBIME TpaxuTaMu IOpoasl 6e3 miarvekiaasa, a TpPaXuTaM ¢ IIeJOUHLIMH
nupoboaaMu NpHAABATh HasBamrua Ponza, Drachentels min ATrs0-TPaxuTH. BaTeM
TPaXuaHJe3UTE COBEPUIEHHO TOYAO IOTAXAT B JAHHHA DAN HACHUIEHHHX EpeM-
He3eMoM 9((y3uBOB, BMed JHWb HECKOJBEO OOMApHOe 3HAUEHHEe M 00Jajad Ha-
BAHMEM, KOTOPOE He COBCEM OTBEYAET BRYTPEHHEMY COAEPE4HMI0 8THX Nopoj. Kme
MeHee Ie1ecoo0pasHO NOAPasyMeBaTh MOX TPAXHIOAEPATAMH UYHCTO (eNpIMIaATHI0-
BHe 5(Q@ysuBel, 1T0 610 HoxueprHyTO Jesuncon-Jeccurmon, NOKABABIIUM, YTO
IOX TPaxXuJOJePUTaMd HYHKHO pasyMeTh 35¢pJysuBHbE PKBHBANEHTH TIabO6pocheHB-
TOB (22, 303). llosToMy Be OyzeT omuOKM, €ciM Ha3BATh IIEJOUHLIE aHJe3uTo0a-
32JbTH—UMERHO—TPaXHuJ0JepuTamMn, OTpAHAYHBIIM TAKUM 00pasoM 3HAUEHHE STOTO
NOHATHS, BCETJA OTHOCHBMETOCA K MEAOUHHM QopMaM. UT0 EacaeTcA HMIEIOYHRIX
TPaumoB, TO OHU OOHYHO COXEPEAT (PeabAMDATUAK; NOSTOMY COOTBETCTBYIOIIEE Ce-
MeficTBO B HacHINEHHOH EpeMHe3eMoM Ipynne ABJAETCA I0E3 BaKaHTHRIM. He mpn-
~ XO8UTCA TOBOPUTh O*TIa00M BhJeIeHWH [HATeHeTH3MPOBHHEIX IIpeAcTaBUTedeH
AaHHO# rpynnsl. 37ech MOKHO JUIIb OTMETUTH JAHMOPQUpPH, Kak aRAIOTH HIEA0U-
HHX TPaXHTOB, 1A He COBCEM MOJHQ OTBEYAWIHE TPaXUAHAESHTAM M TpaxuAoiIe-
PHTAM 3CCEKCHTOBHE IOPQUPHTHL. ‘

Ilepexonnm Temeps K 3eJ1eHORAMEHAOM ¢ase rpymms. Recayo moxoBuHy sT0#
- asnr MOEHO GHIO0-GB HA3BATH KepaTopupaMu, Kak 5TO M NPOBOAUN, HAIDHMEp,
Posenbyw. Ho yme corzacHo pociefseMy, Aake aHAJIOTH TPAXHTOB HACTOIBEO 060-
ra;maloTcsa XJI0pHTOM, pasBHBalMmuMcA 6aarogapa CpaBHETEAbHO OGOJIBIIOMY COAEP-
HAHAD B OTUX I 'POIAX TEMAONBETHEIX KOMIOHEHTOB, 4TO OHH «BHILIANAT, Kak
amabasii» (32, 940); kpoMe Toro, poroBofi m3aOM (Aapac -por) cBoilcTBeHEH JIRML
TaKRM CHINKATOBHIM IIOPOZAM, B .COCTAB KOTOPHIX BXOINT 3aMETHOE KOAHYECTBO
cBOOOJHOrO EpeMHesema. 1losTomy Bce 3eleHOkaMeHHHe (OPMBL JaHHOH Tpymum
HasBaHBL siech InabasaMm, a HasBaHHe «KepuTOPUDH» OTHECEHO E IPEJCTABHTE-
JAM TIEPBHIX ABYX TpynI, 3a HCENOYeHHeM (OpPMBHL ¢ OCHOBHBIM ILIATHORJIA30M,
BOTOpasA Oorata TEMHOUBETALIMH : KOMIOHEHTAMM W [OAYYHId HPHYPOTCHHOE Y&e
IaBRO E Oolee UIM MeHee PACKPHCTALIH30BAHHKIM €€ IPOABICHAAM EaUMEHOBAHNE
EB. Jpuabas. :

He nachmeHHHe EPeMBE3eMOM W3BEpKEHHAHE HOPOJH pa:memmca Ha TpH
HOATrPYNIH, XapakTepusylouIneca OpHUCYTCTBHEM OIHBMHA AU (eAbJmIaTHAOB HAH
oboux MHEEpatoB. QJMBHHOBAA MOACPYNNA TeCHO CRASHIBASTCA C IEIOYHO3EMEXb-
HEIM DAJOM Tipensiiymelt rpynmel, 6yiyus 0ueHb UPOCTOH, ecIu MPUHATH, YTO He-
00apIIOe KOJHYECTBO PEHOKPHUCTOB OMWBHAA OTHOCHTCA K CAyIaliHEIM 00pa3oBAHAAM,
Eak TO GhI0 BelAcHeHO Bhure. Clola OTHOCATCA CYMECTBERHO OJHBHHOBHE TPATIIH,
EOTODHIM OTBeUalT JHArTeHSTHSHPOBAHHBIE MPEICTABHTENH CeMeHCTBA OXMBHHOBHX
MesadupoB. KpoMe Toro MoKHO BHI1eAMTh H3BECTHYIO B NHAreHETH3BPOBAHHOM
¢ase moj HaszBAHHEM HaBHUT IPOMEEYTOUHYI MEHRIy aHAESATOM M 6azaibToM ¢op-
My, mepBauHYl (azy koropofi ovueHb TpYAAG HAMETHTL Cpefd MacCH {opM HO-
Befiiux 9hPysuBoB, MIAYIUBIIMX PasIHUBbE HA3BAHEA —YACTO Ha OCHOBAHHM He
INCTATOYHO TOYHOrO OfpeileleHHA NoaesHX mnarToB. UTo ke Kacaerca Ooree KH-
CANX HpeicraBurefell 9pg\3u8oB, TO y HUX HOPMAIbHO OJHBHH H HE MOXET BCTpe-
9aThCA, Kak 9TO NPOABIAETIA CPeld BOOIHE PACKPUCTALIM30BAHHKNX HHTPY3ABOB;
32 HCEJIYeHHEM (eaplmnaTuioBuX (OpM; B UYaCTHOCTH eIBa-IM MOKEHO COTEG-
cuThed ¢ Bawwumninonosk 0 CaMOCTOATEALHOM OJMBHHOBOM aHIe3HTE, HIM [aBAHHTE
(74, 472). Hakomen, coga oTHOCATCA HE pasjeidBIIHecA Ha (pasH H JOBOABHE
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XOPOII0 PACEPHCTAILIN30BAHALE, LAE OCHOBRLIE 00Da30BARUA, THEPHTOBEE MOPHH~
putel. VIHTEpecHo, YTO [0 CHX HOp He KOHCTATHPOBAHK B KOHIE DIEI0YHO3EMENb-
HOFO. pAja TpeThell IPYNIK aBLUTOBHIE TOPQUPHTH, ecad He CIATATh HeCKOIbKO
HpAGIHEAOUUXCA E HUM CAHYKHTOB. :
- Caexyioniad mOArpyNIa (EeJbAMNATEAOBHX 3(Py3uBOB MpeAcTaBideT Pa3BU-
{'ne HIIENOYHOTO PAXa TpeThefl Tpymmm, Oyayum upesBHYAfiHO CI0EHOR B BUIY
EpafiHero HemoCTOAHCTBA YTHUX IIOPOJ, EOTOpPHE II0 CYIIECTBY ABIANTCA elle He
coBceM copMUPOBABILHMUCSA MAarMaTHUECENMA 00pasoBanuaMA. B qanHoi HOATpyIIe
MomHO OHl OBLID BHAENHTH W HATPOBHE M EKasueBwft pAAH, & TakKe JefRo—u
MeJaHO-KEpaToBHE (OPMH, HO B BUAY O'PAHMYEHHOTO PACHPOCTPAHEHHA (erbAIIma-~
THAOBHX TIOPOX, MH He OyAeM YCIORHATH NpepraraeMofl sgech EIACCHPUKATEOHHOLN
sXeMel 9¢QysuBoB. OMOpHHMY ceMeficTBaAMH IIOATPYNIN ABIAKNTCA ceMeficT: R do-
HOXUTOB M -TedpuToB. BmpoueM, o0meM mepBoro cemeficTsa elmne He COBCEM YCTa-
HOBIEH; Tak, He sCHO, BXOAUT-I14 B HEr0 KeHUNT, cojepmamuil HeGoibmOe KOXH-
1ECTBO Q)eHommeon OXMBHAA, KOTOPRHE MOmeT npenommmb 1 BpeMeHHOe o0pa-
sodEme. VIATepecHo, UT0 eme He yCTAHOBXeH AuATeHETH3MPOBAHHHI amator omo-
JWTa; OPaBia, B EAUECTBE TAKOBOTO NPHBOAAT HHONAA JnGEHEPUTOBEH mopdup
nig pomOuuecknit mopdup, HO STH TOPOJH ABIANTCA EHILHEIMH. Boobme ke
H3BECTHO OYEHb Malo JpeBHMX Ipencrasurelefi (eIbAINATAZOBHIX TOPOJ, H—B
JACTHOCTH-—COBCEM HE HJEHTHPUIAPOBAHE 3eJCHOEAMEHHEE HX (Ja3H-—O0UYEBHIHO
1I0TOMY, YTO (eaplmuaTHAll HE TOJLEO JIErk0 H3MEHAKTCA, HO M BO MHOTHX CIy-
124X BHUIeJIadnBa@TCA. UT0 Kacaerca ceMeficTB, POMERYTOUHHX. MEEIY (OHONH-
TaMd # TepuTaMd, TG B MX pasrpaBEMYeHHH U HOMEHEIAType CYIHECTByeT GOXb-
nrad MyTaHUIR, 0TYACTH 0OYCIOBIGHHAS HEL0CTaTOTHOCTHIO NPHMeHARNIHXCA MHEDO-
CKOIHYECEHX METONOB MCCIEJOBAHMA TOPOI000palsyOIMUX MHHEDPAIOB ¥ CIHIIEOM
OoabpIMIUM JOBEPHEM K XHMMYECKOMY MeTOAY, KOTOPHI HoJlHeH HMeTh JAIIb YHCTO
ciyme0HOe B METPOJOTHH 3HaueHue. B mpexnaraemofi cxeMe U3 IeX0ro pAxa Ha-
+ . 3BaHRH# COOTBETCTBYIONINX IIOPOXN, IPHBOJUMEIX B IMUTEPATYpe, YEABAHEI Te, KOTOpHE
rydme JpyrEX 0TOOpPamalnT MHHePAJOTHIecKHil COCTAB HOPOA ¥ COCTABICHH IO
rOMy e TPUBIMIY, 9T0 M B ocTaibHCef wacTH kaaccupuranuu. O HeelHHHTAX
1 YeHmuTHTAX, KOTOpHE, Kak M Bce (eIbANnaTHIOBEe HOPOJH, COJEPKAT XOTA

OB NpUMeCch MEJIQYEHX IOJNEBLIX MIIATOB, OBOPUTH HE IPUXOAUTCH.
' "HeckoxpEo He sgceH Bompoc 06 o0beme mocaefHedi MOATPYINisl He HACHIICH-
HHIX KpeMHEe3eMOM TOPOJX, cojepmamiell U OIMBHH H (expIInaTAIR, n60 HeGoab-
110€ KOIA1eCTBO (PeHOKPHCTOB OILBHHA MOKET OWTh M CIVIAHHBIM 06pasoBaHHEM,
COXP2HHBINUMCA OT IIpeBpa MEHUA ONUBHHA B MeTacHIMgaT. Kcaim oOGpaTUTHCA K
QHAJOTMH ¢ MHTPYSHBHEIMM. DOPOJAMHM, TO MK yBUAUM, uYTo B Oozee KuCIOf HX
NOXOBMHE OAMBMH XapakTepeH JuIIb XA HEeKOTODHNX CHEHHTOB U MOHHOHMTOB.
‘Ho B yayppaante u 1aypBUEMTe OIMBHH ARIJETCA JIKIIb TPHMECHIO, MOKET OHITH
TaKEe CIYYafiHO COXPAHUBIIMCH B STHX THIIA0UCCATBAKX MOPOAAX, 9(PPy3uBHEIE
SEBUBAJEHTH KOTOPHIX OTHECEHH yiXKe HaMM B IOATpynny OGe30JHBHHOBHIX IIOPOJ,
. @& OJMBHHOBHIE MOHNOHUTH [pEeACTABIAIT IO CYIIECTBY OPTOKIABOBEHE Tab0po.
TlosTOMy MOmHO AyMaTh, YTO paccMATpHBAeMas MOATpyNNa, Kak ¥ TepBad HOJ-
TPyHIla, cpaBHHTeIbHO Oefna, GyAyuu mpeacTaBiena ceMefictBamMm OamakuTa, 6a-
33HMT2 H DPasIAYHBIX 6ecroaeBOMIATOBHX (opM. B 3arioueHHe HYKHO OTMETHTH,
9T0 JUMOYPTHTHL M ABTUTUTH, JeficTBHTENLHO, OTHOCATCA K IIPOMBBOLHEIM (hedbj-
MIMATUIOBOR Mer0yHodl MarMu, Tak KAk B HAX BCErjJa HMEETCA JOCTATOYHOE KO-
IMYeCTBO imenouei, mmomnxca——memy IIpO‘IHM—-IIpH‘lHHOIO OABIEGHHSA . B STHX

OCHOBHWX IOPOJAX CTEKIa.

[peacraBiennas EIacCHPURAMUA s(p(byepmoa HMeeT JNLIb cXeMaTHyeckmit
XapakTep ¥ He NpeTeHOyeT Ha JOCTaTOYHO NOIHOE OCBelleHne BOOpoca, KOTOPHE
Tpebyer cnenuaibHOR 0GPaGOTEM ¢ AHATH30M CHHORHMEEH Topoi. Ho Bee-me
OH3 BHAUNTEJLHO Iupe OOHYAHX KJIACCHQUKATIMOHHKX TAOJHI, HE TOIBKO IIPH-
BOAAIMECT B PYKOBOACTBAX, HO M OnyONUKOBAHHEIX 33 lOCIefHEe BpeMdA, HANDH-
¥ep Mumepatormieckoll rraccufuranuu Ilupcona (69, 58). Bo BcakoM ciyuae




36

\

NpefIoMEeHEAA CXeMa MOKA3HBALT, UT0 HAUIM KIACCHYMEANUH H3BEDHEEHALX HOPOX
eme oveHb Mai0 pPaspaGOTAHH, H Y10 B CUHOBHMHEE NETPOrPadH HEHSMEpEMG -
cialee MaNEOHTOIOTOB, 00palad CAMIIEOM HE3HATATEAHHOE BHUMAHHE Ha, DTOT Me-
TOJ. HCCAGJOBAHUA €CTeCTBEHHO-HCTOPHIECEHX OGTHEKTOB.

8. 3annouenne,

Utak, B IaHHOM HCCAGJOBAHHM NPOBEJEHA T4 OCHOBHAA MHICIL, 4TO 3Py~
SHBHI, KAk BeChkMa HEYCTOHYHBEE 10 CaMOMY IPOHCXOEICEHI0 CBOEMY 06pa30OBAHU,
. € TeuyeHHMeM BPEMEHN MBMEHANTCA. JT0 M3MEHEHHEe BHPAMAETCA B IOCTENEHHOM

OpeBpameHny KOMUOHEHTOB IOPOALL B CTAOHIbHBIE (a3, a TaKke MHOLAL 4 B
XHMHYECKOM 1Peo0pasoBaHuH KOMIOHEHTOB IIPH TIOMOILU TOHEMX PACTBODPOB, BCETAd
HEMEIIXCA KAk B MSMeHAMOMIeHicA, Tak M B COCGAHHX IOPOJAX M FerK0 NPHXOJA-
mux B JABIEEHHE Jaie NPH c1aboM u3MeHeHHN BHeMHHX ycxoBuli. Takne HOBHe
¢opmbl 3Qy3uBOB, He HCHEITABIINX KOPEHHOH MePOEPHCTANIU3ANEE M COXPAHHB-
IHAX CBOM CTPYRTYPHHE I TEKCTYPHbe 0COOGHHOCTH, IOIYIMIN Ha3BaHHe (Pas—
TOA00HO TOMY, Eak MOIMMOP(HEE MOTU(HEANME MHHEDAIOB HABHBANTCA (asaMu
COCTOAHHMA COOTBETCTBYIINET0 BEIECTBA. g . ‘

Hopmaabueix a3 sd@ysusoB momer ObTh TpH. IIpemie Bcero—mnepsuwnai
$asa, coxpaEAnmasica (0lee MIA Mesee JOITO IWITH B TOM CIyuae, KOraa sddy-
BHB HAXOJHUTCA B CHOEOHHOM COCTOAHMM M HE MO0JBEPraeTcd SHAYHTEILHOMY CTa-
THYECKOMY AaBieHMI. O¢@ysusH nepsuuHofi $asH XapaETEPHSYHTCA OEPACKOL
OT cBeTIOCepo# A0 uepHud MM CBETAO3eICHOBATON M IPH OTCYTCTBHH CTER.:.
epoXeBaTO-MOPHCTHM H310MOM. Hpn npeoGpasoBarmi 5dPdy3HBOB B SNHKOHTL-
HeHTAJIBHKX (OpPMaLEAX, Xapakrepusyomuxca craboli pucroamnued,, mMOPOXH DO~
BePraloTCA TPOCTOMY IEPEPOEACHHI, MIH JHATEHE3UCY, W TR OJuaienemusupo-
sannan $asza TMOIyYaeT KPacHOOYDPOAHIOBYI OEPACEY BCIEACTBHE BHIAJNEHHA HIH
00pasoBaHHA TOHEO IPONATHBAKWIHAX 9(QPy3uB OKMCIOB TAKEIEHX METAAAOB.
Hakosen, koria sg@ysuBHadA NOPoja HONAZAET B COCTAB TEOCAHEIWHAJBHEIX TOXIL, °
HOABEPraloMUXcA UHTEHCHBHEIM JHCIOKAaIHAM, TO B Helt mapallelbno ¢ mpeBpa-
IMeHHEM KOMIOHEeHTOB B ycTofiuuBHE ¢assl NPOUCXOZUT oOHIbHOE 00pasoBaHHe
CePUIUTa M XIOpUTa, M Takad (Pasa sysuBOB IONYIMId HABBAHME seHeHOKA-
MenNnoU, XAPAKTEPHBYACH 3eJeHOR OKpackoffi mOpoj M HAXOFACH HA TPaHU K 3ele-
HOKaMEHHEIM CJAHIAM, KOTOPHE OTHOCATCA Y&Ke K MeTaMoppUIecKHM MODOJAM..

KoHeYHO, B HEROTOPHIX CIyYaAX, OOYCIOBIEHHHX IIPEHMYHIECTBEHHO BAHSA-
HueM OOKOBHIX NOPOZ, 3(ysuBH JaloT (OPME, OTAAYAKINHECA OT BRBEJSHHEIX

¢az; paBHEM 00pasoM IOCTBYIKaHAYECEUEe HPOIECCH K BEHIBETPUBAHHE Pa3HOIC
BO3pacTa MOIYT 3HAYATENbHO M3MEHMTH BHemHuil Bug spdysusa. Ho Bee Tague:
cIyyaH OTHOCATCA K HEGOABINMM MaccaM HOpDON, CPaBRUTEIbHO JErK0 PacHo3Ha-
OTCA U He MOAPHBANT IIPABUIBHOCTH CXEMH OTHOINeHui Mexmxy dazama sPysuBos.

Tarum 06pasoM (ass 3(dy3nBOB, HOCKOABRY TOCAETHAE He MCIKITAIH EAROTO-
HHOyAL MetraMOpdusMa, NpeEpacHO PAcIO3HAITCA jame IO cBdef - OEpacke. 9o

00CTOATeALCTBO MMEET Goibllofi IpakTHuecEHfi WETEpec, IIOBBONAA PACIO3HABATEH
CTPATUTPAQYHIECEUE OTHOIICHWA M OTTEHKH TEKTOHWYECKMX TIPONECCOB B MOJE IpI
noMomu 3QQysuBHEX. TOPOJ, OOKYEO TPUHUMAEMEIX MOJXEBHIMH TeOJOTAMH 33 OUYEHE.
- CEyUHLe H MaJ0 10K33aTEIbHEEe 00DPa30BABHA. '

Hakomen, moguepkHyTad B HACTOAMEM HCCIGJOBAHAM HEOOXOXAMOCTD Pas-
Ae1ats ase 3@ysuBoB BacTaBIAET IpUAaBATH STHM (asaM PA3IAUHEE HASBA-
HAA ¥ II03BOIAET YAYYWIHTh H CAeIaTh— JeHcTBUTEIsHO—eCTeCTBeHAOH KIacCHPH—
Eanuo 3QQySHBHEX IOPOA. ' ~

ToMCE.
1.5.24.
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