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NPEAUCIIOBUE

HacTostuiuii yueGHUK MOCBSILEH COBPEMEHHBIM KOHUENUMAM (yH-
JAMEHTATBHO HayKH 06 0CaZ0YHbIX 00pa30BaHUsIX 3eMIIM — JTUTOJIO-
riu. OTa HayKa MpernojaeTcs BO BCeX IeOJIOTMYeCKUX By3ax BCJel 3a
KypcaMu 1o obuieil reoJiorui, KpUCTauiorpaduu, MUHEPATOTHHU,
MAJICOHTOJIOTUH, CTPYKTYPHOM T€0NOrMM M MarMaTHYeCKOii NeTpomo-
rid (MHOT/JA Tapajuie/ibHO C MOC/EIHeN, HO 0053aTe/IbHO Noce yc-
BOEHMSI CTYJEHTAMH TPHHIMIIOB KPUCTALIOONTUKH). OHa sIBIsETCH
HeOBXOIMMOM CTYMEHBIO U TIOHMMAHHUSI OCHOB CTpaTturpaduu, ma-
neoreorpadMu, UCTOPUYECKOH TeONIOrMH, CEHCMOMETPUM, METaMOop-
(h1YecKOi MEeTPONOrMH, FEOXMMHUH, TEOTEKTOHUKH M JAPYTHX BAXKHE -
[LIMX JUIS Teoyiora yueOHBIX JUCUMIIMH. MHTepec K JIMTONOTHH, YCH-
nupLnitcs Bo BceM Mupe Ha pyoexe XX u XXI BB., 00YC/IOBIEH TEM,
YTO U3YYAEMbIE €10 CaMble PACTIPOCTPAHEHHbIE HA 3EMHO MTOBEPXHOCTH
OCAOYHbIE TOPHBIE TIOPOILI COEPXKAT B Ce0E CKPBITYIO «IETONHCL» I€0-
JIOFMYECKOTO IIPOILTOTO M CBBILIE 3/; BCEX M3BECTHBIX BUIOB ITOJIE3HBIX
MCKONAeMBbIX, BKIIOYAS HEeHHeHee SHEPIeTUYECKoe Chipbe — HedTh,
ras, yrjiu, TOpOYMeE CIAHLBL.

B nocieaHee Bpemsi JTaBUHOOOPAa3HO HAKAMUIMBAIOTCS MaTepUalbl
0 (paKTHUECKMX HAGIIOAeHHsX PA3HOODPAa3HbIX OCAIOYHBIX MOPOI U
Pyl Ha KOHTMHEHTAX M OKEAHCKOM J(HE, O pe3y/bTaTax UX MCCICIO0-
BaHU C MOMOLIBIO COBpeMEeHHe1IeH ONTUYECKOM 3/1eKTPOHHO-MUK-
POCKOIUYECKOH M PAa3TMYHON NMpPelU3nOHHOM nabopaTopHOM armna-
paTypbl. BOJMBLUIMHCTBO CBEACHMI PACCPELOTOYEHO B HAYYHO-MIEPHO-
JHYECKHMX OTEUECTBEHHELIX Y 3apYOeXXHbBIX U3JAHHMIX, MATOIOCTYITHBIX
JUIS CTYICHTOB, I03TOMY M3IaHME MPEMTaraeMoro YMTaTenio yueod-
HHUKa MPEICTABIAETCS BEChbMA CBOEBPEMEHHBIM. B HeM OTpaXeHsl pas-
J1eJibl COBPEMEHHBIX BY30BCKMX YYEOHBIX MPOrpaMM, a OTAEJILHBIE TEMBI
OCBEIIEHB! LIMpe POrPaMMHOro nepevyHs. B KOHUE KHHUTH JaH CIM-
COK JIMTepATYpbl, KOTODEIl MO3BOJIUT CTyAeHTaM GoJee AeTanbHO
M3YYMUTh MPEAMET U MOMOXET UM B MOATOTOBKE pedepaTos U Hayy-
HBIX JOKJIAI0B.

OcHOBOI1 JUIS HAMUCAHUA KHUTH TOCHYXUI 35-JETHHI ONMbIT YTe-
HUsI ABTOPOM COOTBETCTBYIOLIMX KYPCOB Ha Te0I0rHYeCKoM (akybre-
Te MOCKOBCKOIrO TOCYyIapCcTBeHHOro yHupepcurera uM. M. B.JIomo-
HOCOBA, a TaKXKe ero 50-JeTHHIl OMBIT MOJEBbIX M NTaBOPATOPHBIX HC-
ClleI0BaHMii 0CAJ0YHBIX, BYIKAHOTEHHO-OCANOYHBIX U MeTamopdute-
CKHMX [TOPOJL CaMOTO Pa3HOro BospacTa (OT JOKeMOpHiiCKOro 10 Kaii-
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HO30MCKOrO BKIIOYMTEIBHO) W MECTOPOXIEHUH (Ha rnatdopMax M B
rOPHO-CKJIATYaThIX 00/1acTsIX).

DTy KHUTY aBTOP MOCBSAILIAET CBETION MaMATH CBOETO y4YuTENA, 3a-
CIIy>KEHHOTO JIeSATENST HAYKH PC®CP, npodeccopa MI'Y um. M. B.Jlo-
monocoga I'puropust Penoposuya KpaleHHHHHKOBA.

CMUCOK COKPALLIEHUH

BIT — GacceifH mopoaoobpa3oBaHUs
SKMK — xene3oMapraHieBble KOHKpELHH (B OKEAHCKOM r1yGOKOBO/IbE)
JI®A — nuronoro-tauuanbHbIA aHaIN3
OB — ocamouHblit 6GaccedH
OB — opraHuyeckoe BelEeCTBO
MK — ropomHbLid KOMIOHEHT
POB — paccesHHOE (B MOPOJE) OPraHMYECKOe BELIECTBO
CA — cragyaJbHbIA aHAIU3
CB — ceauMEeHTALMOHHBI Bacceii
DA — dopMAIMOHHBIA aHATH3
Copr — TMPOLEHTHOE COAEPXKAHUE YrICPOAA OpraHMyYecKUX KOMITOHEHT
B OCAIKe MIM 0CaJ0YHON ropHOM Mopone
P — papnenme (BOOOLIE)
P, — napneHHe JTUTOCTATUYCCKOES
P, — naBieHME CTPECCOBOC
P; — naBneHue QIIOHIHOE
T — Temmeparypa
AT — TemrepaTypHbIi TpafueHT
R — 3HayeHue OTPAXATCIBHOM CrIOCOOHOCTH BUTPUHHTOBBIX KOMIIOHEHT
(B yrnenerporpacdun)

BBEAEHUE

HayHeMm ¢ paccCMOTpEeHMs MPEeIMeTa U 3a1ay HayKu, KOTOPOH Io-
cBSIIEHA JaHHAsl KHUIA.

Jutonorusi (ot rpey. lithos — KameHb, logos — yyeHue) — 3TO
(dbyHIaMeHTAIbHbIH pasjell reoJ0ruH, HATpaBJeHHBIA Ha UCCAEeN0Ba-
Hue BELIECCTBEHHOrO COCTABA, CTPOEHMS U MPOUCXOXICHMS (TeHe3U-
ca) OCAIOYHBIX MOPOI ¥ TIOPOAHBIX ACCOLMALIMI, HA PACKPBITHE 3aKO-
HOMEPHOCTEN MX HaXOXIEHMs, YCTIOBUIl M CTaJHalbHBIX MPOLECCOB
BO3HMKHOBEHMS M MOCIEIYIOIIEro M3MeHeHHs B 3eMHOIi KOpe, a Tak-
e 3BOJIIOLIMM THX [IPOLIECCOB B I€00TMYECKOM MPOLLIOM.

Bce nepeuncieHHbIe 31eCh aCMeKThbl IMTOMIOTHH TECHO B3aUMOCBS -
3aHBI ¢ MHTEPECAMM MHOXKECTBA HayK o 3emjie — MMHEepasIoruy, rna-
JIeOHTONOTMH, cTpaTurpacduu, reomopdonornu, naneoreorpadui,
reOXMMHHM, TMETPOIOrUH, TEOTEKTOHHMKM, MHXKEHEPHON M 3KOIOTHYe-
CKO# Te0JOTHH, THIPOreOoTH, TeOKPHOIOrMU 1 Ap. Bmecte ¢ TeM
JIMTOJIOTHS PACTIO/araeT JUIsl pellieHusl CBOUX HAYYHBIX 3a1a4 U Mpo-
GieM MHIMBUAYAIbHBIMH, CrelUM(pUIECKMMH METOZaMHM MCCIen0Ba-
uus. OHu BoOGpany B cebss MHOTHE 3JIEMEHTBI METOAUK M3YUEHMS KPH-
cTayutorpadMm, MCTOPUYECKON M CTPYKTYPHO#l I'€OJIOTHH, nerpogu-
3MKM, OJHAKO CHHTE3MPYIOT MX Ha KAaueCTBEHHO MHOM, CBOEH cob-
cTBeHHOH OcHOBe, KoTopas paccmatpusaercs B 4. I11 yueOHuKa.

WUTak, IpeaMeT U3YYeHUs JUTONOTHM — OCATOYHBIE TOPHbIE MOPO-
b1, OHM HaxXomATcs DYKBAIBHO y HAC MO HOTAMM M MOBCIONY BOKPYT
Hac. M BO3pacTHOM QMarna3oH MX 0OIKMpPeH — OT NOCTYMHbIX HALUIEMY
HAGIOIEeHUIO TIOPOJL IPEBHEHLIMX SI0X KaTapxes BIUIOTL 10 obpa3zo-
BAHUIL CErOAHAIIHErO JHA BKIIOYUTENbHO. OOLIMM Ui BCEX ITUX 110~
pOJI 1 3aMeYATeIbHBIM CBOHCTBOM CJTYKHUT HH(OPMATHBHOCTB: BO MHO-
IHX, TOPOil MAJI03aMETHbBIX OCOOEHHOCTSIX UX CTPOEHMS U BELUECTBEH-
HOTO COCTABA 3aKOAMPOBaHBI ()parMeHThl JETOMUCH I€OJOTHYECKOro
TMPOLLTOro HAllell MIaHeThl. YBEPeHHO M HalexXHO pacuudpoBath 1
MPOYECTh 3TH «3AMUCH» TE0NOTMYECKOI HCTOPUM MOXKET TOBKO IPO-
dbeccoHan — TOT reosior, KOTOPbIA B COBEPIIEHCTBE OBJIALET METO-
aMM JIMTOJOTHYECKHMX MccienoBaHHi. W BBIMONHSEMOE UM [IPOYTE-
HUE Pa3pO3HEHHbIX CTPAHMIL «KAMEHHOH KHUIM» HE TOJBKO BAaXHO
JUS MHTEpecoB pasBuTUsl (QYHIAMEHTATbHOM HayKM, HO M HE MeHee
LeHHO 718l TIPAKTHYECKOM JesITeIbHOCTH YenoBeyecTsa. Benb BMecTe ¢
orpejieleHHBIMM BHAAMM OCAIOYHBIX MOPOL (HOPMHUPOBATHUCH HedTb,
rOPIOYME Ta3kl, YIVIH, & TAKXe OOIBIIMHCTBO HEMETALTMYCCKMX U MHO-
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SKECTRO BIIOB META/UTMYECKHX MOJIE3HBIX HCKOMAEeMbIX — YEPHBIX, LIBET-
HBIX, GIArOPOIHBIX U PEAKMX METAIIOB. [1paBuJIBHO TIOHATH YCIOBHSA,
33KOHOMEPHOCTH M TEOJIOTMYECKYIO HCTOPHIO HX dbopMHUpOBaHUs H
3aTeM MpeacKa3aTh BEPOSTHOE MECTOHAXOKICHHCE H MPOTHO3HBIE Pe-
Cypehbl Pyl U DHEPreTHYeCKOro ChIpbs ceifyac yxxe HEBO3MOXHO oe3
3HAHMS M MCNOIB30BAHHS TEOPETUIECKUX OCHOB JIMTOIOTHH. Bce BbI-
lIecKA3aHHOE OYIeT TAKXKE CIPaBeUIMBbIM MPUMCHHUTENLHO K nouc-
KaM ¥ OLIEHKAM pPeCYpPCOB apTe3MAHCKMX M MHBIX BOIL, K OLIEHKaM MH-
KEHEPHBIX CBOMCTB IPYHTOB 1 0COBGEHHOCTENH UX U3MEHEHNUS B paio-
HaX Pa3BUTMS MHOTOIETHEH MEP3I0Thl M KO MHOTHM WHBIM 00NacTAM
HaLled MOBCEIHEBHON MPAKTHKH.

CeroiHsi JTUTONOTHA BoCTpedboBaHa (paKTHYECKN LT BCEX reoJioTH-
YeCKUX, TEOXMMUYECKHX, re0QU3NIECKIX H reorpadMyecKmX CrieLuaib-
HOCTeH U CreUaTN3aliMii; OHa Xe TeCHO CBsi3aHa C ACTPOHOMMEH, aH-
TPOTIONIOTHEN, GUONOTHel, TIOYBOBEIEHUEM M MHOTMMH ADYTUMH Ha-
ykamu. Ee TeopeTrnuecKas Gaza ornpaercst Ha bonee YeM JIBYXBEKOBOI
OTILIT MO3HAHNS MEXaHM3MOB M YCIOBUI 06pasoBaHus COBpeMEHHBIX
OCAZIKOB HAa KOHTHHEHTAX, B MOPsIX 1 OKeaHaX, a TAKXe Ha Gorateiunit
GAHK JaHHBIX 110 MCC/IEIOBAHMIO FeHETHECKHX NPU3HAKOB JIPEBHUX TOJILLL
0CAIOYHBIX [OPOJ, IPHOBPETEHHBII B UTOTE MAaCCOBOTO re0I0THYECKO-
r0 KapTUPOBAHUs CYLIM U MOPCKOTO wenbga v OypeHHus MHOXECTBa
FIYGOKIX M CBEpXITYOOKHX (10 7—8 kM 1 ry0xe) CKBAKMH.

JTaBnHOOBPAa3HbIN TIPUTOK uHboOpMaINK B JAHHON 001acTU 3Ha-
HUWi CTaJl MOCTYNaTh CO BTOPOM MOJOBHHBI XX B., KOrma pesko pac-
LIMpUIHCH 0GBEMbI HETEMOUCKOBDIX paboT B OCATOYHBIX KOMILIEKCaX
1 CTAIO IUIAHOMEPHO OCYIIECTRIATECA OYPEHUE /IHA OKCAHCKHX BIAJMH.
10 3TOTO BpEMEHH JTUTOOTHA HMEHOBAIACH Kak neTporpadus ocanoy-
HBIX TIOPOJI, WM OCamoyHad metporpacust (OT naT. petros — KaMEHb,
graphos — omucanue). 9T0 Ha3BAHME OTPAXATIO MPHOPUTETHOCTD OITN~
caTe/LHOM XapaKTePUCTHKM MOPOJ, XOTsA BCEI/IA B cBOEil MOBCEIHEB-
HOM NpPaKTHKe YYeHble CTPEMMIINCE K pacndpoBKaM reHe3uca onu-
CLIBAEMbIX OOBEKTOB, HO 3HAHMI O HeM ObLIO TOTAA HaMHOTO MEHb-
e, YeM ceiyac.

Tlo koHuA nMepBoit yeTBepTH XX B. ¢baxTonoriueckas 6asa 1aHHBIX,
KOTOpHIe HEOOXONMMBI UIst Bosiee Ml MEHEE KOPPEKTHBIX FeHETHYE-
CKUX TPAKTOBOK MHOXECTBA OYEHb PASHLIX TIO COCTaBY OCAIOUHBIX 00-
pasoBaHUii, UMENA CYIIECTBEHHbBIC npobenbl. 3aTeM, MO MEpe UX 3a-
MoJHEeHWs HccyenoBaTeNsiMu, TEPMHH graphos b1 3aMEHEH Ha logos,
TaK KaK K cepeiuHe XX B. BBUIAIOLINECH OTEYCCTBCHHDIC y4eHble —
akanemnk H.M.Crpaxos, 4IeH-KOPPECIOHIEHT AH CCCP JI.B.Tly-
crosanos u npodeccop M. C. I1IBeLes, a Takxke NX YUeHHKH 1 NOCJIEN0-
BaTeNu paspaboTany CTPOWHBIE TEOPETHHECKUE KOHIIEMILIMY YueHHs 00
OCAZIOYHBIX I1POLIECCAX, KOTOPOE YCTIEHO pa3BIBACTCs WCCienoBaTesl-
M1 OCATOYHDBIX KOMIUIEKCOB BO BCeM Mupe (CM. TL. 2y

BOJIBILON BKJIAM B PA3BUTHE 0CATI04HO TEOPHUN BHECIH yuenbie CIIA,
AHDIHN ¥ MHOTHX Ipyrix crpaH. Tenepb 3a HayKoif 00 0CaIOYHEIX MOPO-
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Jax B AHIJIOSI3BIYHOM JIMTEPAType 3aKPETHICs TEPMUH sedimentology —
ceaMMeHTonorus (OT JIat. sedimentum — OcajoK); a MHOIA YIoTpeoJisi-
eTCsI IPYTOE CIIOBOCOYETaHUe: sedimentary petrology — ocano4Has MeT-
pONOTUs.

062 3TUX HAMMEHOBAHMS B CPABHEHUH € OOLIENPUHATLIM B HALUCH
cTpaHe TEPMUHOM <«JIMTOJOTHs» HE YIa4Hbl M0 CIEAYIOIMM TIPUIH-
HaM. Bo-nepBbIX, B [J1. 3 Mbl YBUIMM, UTO Sedimentum, WIH OCAJIOK,
peAcTaBsAeT coBoii MPOAYKT TONBKO OJHOM M3 HAYallbHBIX CTAIUH
0CaJlOYHOTO Tpoliecca, Mocjie KOTOPOil OH TMOABEPXKEH (B Ipoliecce
ero MepeKphITUs CI0AMH Bce Gosiee HOBBIX OCAIKOB) YIJIOTHEHHIO M
BCAYECKHM MUHEPATbHO-CTPYKTYPHBIM M3MEHEHMSIM, T. €. IMTU(UKA-
K («OKaMEHEHMIO»), CTAHOBACH COOCTBEHHO OCANOYHON MOPOIOH.
Bo-BTOPBIX, IPUMEHEHHE K 9TOM IOPOJIE U M3YJaIOlIeH ee HayKe Tep-
MHHa petrology TOXe HE JIOTMYHO, ITOTOMY YTO Ie0JOrH M3HAYalbHO,
no I:'IOJ'lliaJ'lHBOﬁ JIOTOBOPEHHOCTH, Pa3Ne/IMIM TPEYECKUA M JIATHH-
CKMIt CHHOHMMBI HAMMEHOBaHUSI KaMHe# Tak: [ithos NCTIONB30BaH JUTs
OCAIOYHBIX MTOPO, A petros — TOJBKO UIA MarMaTHYeCKUX 1 METAMOD-
(buueckux. OTciona U CleLyeT NPUHATOE Y HAC pasieieHUue UMEH JBYX
PONCTBEHHBIX (byHIAMEHTANBHBIX HAYK: JIMTOJOTHHU U MIETPOJIOrHMH (TIpe-
JHeil MarMaTHyeckoii 1 Metamopduyeckoit nerporpadun). Mx meto-
JIMKU TOXE POACTBEHHBI, HO TOJIBKO OTYACTH, U BO MHOIOM Pa3/IMIHBI
BCJIEICTBUE CBOEOGPA3uA M YPe3BBHIYAHHON MHOIO(AKTOPHOCTH Cyllle-
CTBEHHO TIOBEPXHOCTHBIX (MJIM DK30T€HHBIX) OCAIOYHBIX IPOLECCOB
CPABHMTENBHO C SHIOTEHHBIMU MEXaHU3MaMK MarMaTU3Ma U [IyOuH-
Horo Metamopdu3ma, o Yyem MoApoGHO GYAET PACCKa3aHO B yueOHHUKeE.



YACTb |

UCXOOHBIE OAHHBIE O MPOLLECCAX U CTAAUNAX
OCAAKO- 1 MOPOAOOBPA30BAHUA

Frnasa 1

0co6eHHOCTH cCoOCcTaBa, CTPOEHUsI U MPOUCXOXAEHUR
ocaf04HbIX NOPOA,

Ocadounbimu 20pHbIMI NOPOOAMU HA3BIBAIOTCH rE0JI0OrMYeckue Tea
MMHEPANTBHOTO WM OPraHMYEeCKOro COCTaBa, BO3HHMKIUNE Ha 3eMHOM
MOBepXHOCTH 160 BOIM3N Hee MO BO3AEHCTBUEM XMMUUCCKHX, du-
3udecKnX M (Mn) GHONOrHYECKHX MPOLECCOB U CYUIECTBYIOLINE NPH
TEPMOAMHAMMYECKNX YCTOBUAX, CBOWCTBEHHBIX LISl BEPXHEN 4YacTH
3eMHOil Kopsl (T.e. 10 Temnepatyp He Boime 350 °C u JABJICHUN He
Gosee 250 MITa). OHM upe3BbIMANHO Pa3HOOOPa3HEI MO COCTABY M NMPO-
ucxoxaenuio (rexesucy). K HuUM, Hanpumep, OTHOCATCS: MEXaHH4E-
cKHe cMecH 06JIOMOYHBIX YACTULL MUHEPATOB WIK MUHEPAIbHBIX arpe-
raTOB W3 MOJABEPrIIMXCS pa3pylieHnio Gonee ApeBHUX MOPOL (NECKH,
FaIeYHUKNA W Ap.), CKOIUIEHWS YacTHll, BHIGPOILICHHBIX BYJIKaHM4E-
CKMMHM B3pbiBaMH (TY(BbI), MPOAYKTHI XMMHYECKOTO BbIBETPHBAHUS pas-
HbIX MOpoA (HeKOTOpble IMMHBI, JATEPHTHI, BGOKCHTBI), XMMHYECKHE
ocalKu BOAHbIX GacceiiHoB (conM, HEKOTOpbIE KapOOHaTHbIE TMOPO-
nbt), GuoreHHbie 0bpasoBaHus (Topd, yrIM, PAKYLIHAKOBLIE M KO-
pA/IOBbie M3BECTHAKM, MUCHMIT Mea M Jp.) U CJOXHBIE BOIOPOCIC-
BO-GaKTepHaTbHO-XeMOreHHble HakomuieHust (hocdaTHbie, KapboHat-
Hble, KPEMHEBBIE, JKeNe3UCThIe, MApraHOBHUCTHIE H ap.).

OIIHO TOABKO MPOCTOE TIePeUUCIeHIE ITUX PASHOBHAHOCTE MOPOA
3aHsU10 661 HecKonbKo crpaHuil. Ho Becex nx o0beaAnHsIOT obuenopoi-
Hble MPU3HAKK OCAJOYHOro reHesnca: hopma sajeraHus, cBoeoOpa-
3Me CTpOeHMst (CTPYKTYPBI M TEKCTYPbI) M KOMIMOHEHTHOIO COCTaBa.
IMpexae Bcero GONBIIMHCTBY pacCMaTpUBaeMbIX obpaszoBaHuit CBOM-
cTBeHHa ruractoBasi opma saneranms (puc. 1.1).

IMaacm nipeactasasieT coboil Tel0 ¢ OTHOCHTENBHO OXHOPOIHBIM
BelLIECTBEHHBIM COCTABOM, KOTOpOe 4eTKO 000CO0IeHO OT Bbillie- M
HIDKEIeXALLMX T/l MOUTH Napaule/ibHBIMU TIOBEPXHOCTAMM pas/iena.
Takoe onpezenenye aan ussectHotit uronor JI. b. Pyxun (1969). Kax-
Abli MUIACT PAHO WM TMO3AHO BHIKIMHMBAETCA NO MPOCTHPAHMIO, HO
MPOTAXKEHHOCTH €r0 MPEBbIUIACT TOMMHY B COTHH HIH THICAYH pas.
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Puc. 1.1. Tonua nepecaanBaloOlMXCs MJ1ACTOB U JIMH3 necyaHukos (Geabie),

IEBPONMTOB M apriyuIMTOB (cepsie), yried (YepHble) paHHEMEIOBOro BO3-

pacra, 3ajeraliolnx NoYTH FOPU3OHTAIEHO B 0OHaXXeHHHU OOPBIBUCTOrO JIEBO-

ro Gepera Hu3oBbeB p. JleHs! (A), U dparMeHT TOH Xe TOMILM C BEPTHKAb-

HBIMM NMaZieHUSAMM [UTACTOB B BEPXOBbAX OIHOTO M3 MPABbIX NPUTOKOB P, JIeHB

v noaHoxusa BepxosHckoro XxpebTa ¢ coBpeMEeHHBIM BATYHHO-TATCYHBIM pyC-
JIOBBIM aJUTIOBHEM ropHoit peukn (5)




B Tex xe ciay4asx, KOrjaa Takue rnpornopuuu CoOKpaTaTes 10 100:1 u
MEHBILE, 1ACT MMEHYETCS JIMH3OBUIAHBIM, WM JIMH3OM. IMnactel M
JIMH3BI COBPEMEHHBIX M GOJIBLIMHCTBA MOJIO/IBIX OCAA0UHBIX MOPOA 3d-
JIeraloT, KaK NMpaBuiio, FOPM3OHTANBLHO WK MOJIOr0-HAKJIOHHO. Onna-
KO JIpeBHME TUIACTHI MPUOBPETAIOT BCICACTBHE TEKTOHHYECKHUX Nepe-
MeIIeHNit KPYThie HAKIOHHBIE, BEPTUKAIbHBIC WIH JaXe 3anpOoKUHY-
Thie 3aNeraHns W HEPEIKO cMuHaloTes B cKaaku. [Topoiibl npu STOM
HE YTPauMBalOT CBOEr0 OCANOYHOro 06/11Ka, 3aneyarTieHHOro B CTpyk-
TYpax M TeKCTypax.

Cmpyxmypoii Ha3bIBACTCA CBONCTBO MOPOJIbL, 0ByC/IOBIEHHOE pasMe-
pamu 1 (POPMOIL €€ COCTABHBIX KOMITOHCHTOB (MHMHEPAILHBIX MK Opra-
HMYECKHX), 4 TAKXKE XaPAKTEPOM MX BHYTPUILIACTOBBIX cowieHeHHit. D10
OIMH M3 BaXHELMX noKasareneii criocoba nopoaoodpasoBaHmsl.

Tak, HampuMep, NP1 MEXaHOTEHHOM criocobe dopmMHupoBaHUs MO~
ponbl OHa caraercs 06JOMOYHBIMH KOMIOHEHTAMH. MMM Ha3pIBaIOT
MMHEpaIbHbIE arperaThl, CYLIECTBOBABIINE 10 BPEMEHN BO3HHKHOBE-
HUs JAHHOM TOPOAbI M NPUBHECEHHbIE U3BHE. KaXabli U3 HUX HMeECT
cyry6o uHaMsuayaibhyio (opmy: anbo yraosaryio (1eoKaTaHHYIO),
nmbo B pazMUHON Mepe OKPYIJIEHHYIO (okaraHHy1o) Gnaroaaps npe-
SKHUM BO3IEHCTBHSAM Ha 0BJOMOK JIBUXKYUIEHCS BOABI, JIbAA WIH BET-
pa. Tam, rae KOIMYECTBO TAKHUX YACTHIL B [LIACTE MPEBBICUT 50 % ero
06beMa, CTPYKTYPa MOpPO/Ibl MMEHYETCH 0010MO4HOU, W Kaacmuie-
ckoii (ot rpey. klastos — 0610MoK). Ee pasHOBUAHOCTD JUIA TEX CIYHACE,
KOI/ia MOCTABLIMKOM BELIECTBA ObLI BY/IKAHH3M, HMCHYCTCH 6yAKaHO-
2eHHO-00A0MOMHOIL, WIN BYAKAHO-KAACMUYECKOU. OHa oT/IM4YaeTcs cBoe-
obpaszueM (hopMbl MHHEPATbHBIX KOMITOHCHTOB (oCTPOYrobHO-0CKOIIb-
yaTo# MO0 KATUIEBUAHOM).

TIpHHUMMTHAIBHO WHbIE KATETOPHUH CTPYKTYP CBOMCTBEHHbBI XMMH-
yeckuM crocobam nopoaoobpazosanus. B JaHHOM Ciytiae MUHEPAb-
Hble KOMITOHEHTBI UMEHYIOTCS XeMO2EHHbIMU, A TAKKE aymueeHHbIMU («Ha
MecTe POXICHHLIMH»). FIM COOTBETCTBYIOT CTPYKTYpbL: amopghrvie u
Kpucmanauecku-3eprucmeie. TlocneHue B OTININE OT KJIACTHYECKHX
CTPYKTYP XapaKTEepU3YyIOTCA B3aUMO3aBUCHMOCTLIO (hopM Y KOHTaKTH-
PYIOLIMX MHHEPATLHBIX YacThIL, Takne YacTUiLbl BHYTPH TOPO/ILI Bbl-
FISAST KakK GYATO «npUnasHHbBIMM» JPYT K IpYry, MMes 0OBIYHO He-
POBHBIE KOHTYPbI 'PaHMIL COWICHEHHS. 310 — CJEACTBHE ONHOBpE-
MEHHOCTH MX BO3HMKHOBEHHSA (MyTeM KPMCTA/UIM3ALMKH M3 MOHHOTO
pacTBOpa MG BCIEACTBHE TBEPAO(A3HOI NepeKpUCTLIH3ALIHN aMOP-
¢dHOro BeulecTBa), KOTAa KaXiIbli U3 MUHECPATBHBIX KOMITOHEHTOB
NPensATCTBOBAN Pa3BUTHIO COBEPIICHHOM KpUCTLINYecKoit GopMel Y
CBOMX COCE/eit M caM MOJBEPrajcs TAKOMY e MX BIHAHHIO. 3Hauu-
TEJIbHO pexe BCTpevaeTcsi COBEPLICHHAsA (nauomopdHas) opma no-
po1006pasyoIUX KPHCTALIOB.

Elie oaHa KaTeropus cBoeoOpasHbIX CTPYKTYP BO3HMKACT TaM, A€
r1aBHO# NPUYMHO# NOPOA00OPA30BaHMs ObLIA XH3HD U (nnn) rubenb
KMBOTHBIX, pacTeHuit u Gakrepuit. Ee npoayKThbi, nin Ouoeerble KOM-
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[TOHEHTHI, OMO3HAIOTCH MO MPHU3HAKAM MX cTpoeHus (Mopdonoruu),
onucaHHbIM 6HoorKel 1 nameoHTonoruei. CooTBETCTBYIOIINE CTPYK-
TYPBl UMEHYIOTCS Guomopusimu (PasIHIHBIMHU PaKy1IEeYHbBIMM, KOpaJ-
JIOBBLIMU, BOAOPOC/EBBIMU M 1IP.).

B 11eJ10M %€ CTPYKTYpPHbIE MPU3HAKHK, B KOTOPBIX KaK Obl 3aK01HPO-
BAH FeHE3UC, UCTIONB3YIOTCS TeNepb B Ka4eCTBe 0IHOI0 M3 OCHOBOIO-
faralolmX NPUHLMUIIOB TUITH3AUMU OCANOYHBIX MOPOI — B OAMHAKO-
BOM PAHTE C MX BELECTBEHHBIMM COCTaBaMM (CM. IJ1. 5).

Texcmypa NOPOJbI CYIIECTBEHHO AETAIM3UPYET 3TY FEHETHYECKYIO
uHbOpMaLKio, JoToNHss Gosee oblL1e CTPYKTYpHbIe nokazareau. Oxa
OTpeIe/IsSieTCsl KaK XapakTep B3auMHBIX ODHEHTHPOBOK MOPOAHBIX KOM-
MOHEHTOB BHYTPH TUIAcTa BMecTe ¢ (hopMaMH MMOBEPXHOCTH €ro Moa0-
LUBLL ¥ KPOBAK. [TpH XaOTHUECKOM BHYTPEHHEM PaccpeoTOYeHUH KOM-
MOHEHTOB TEKCTYPa MOPO/bl UMEHYETCS OecnopadouHol, a NpU ABHOH

Puc. 1.2. Tonkas ropy30oHTAILHAA JCHTOUYHASA CIOMCTOCTb O3CPHBIX OTJIOXKE-
HUiT HUKHEMEI0BOTO Bo3pacTa B obHaxeHun Ha Gepery p. Jlenst (4) u cxema
0GpazoBaHMs KOCO#H OJHOHANPABICHHON CIOMCTOCTH U Psibu TeueHust B pyc-

nosom awmioenn (B) (poro I . KpameHHHHUKOBA).
CT]JBJ’IKH.MH MOKA3aHO HanpapaeHHe ABHAEHHA BOIHOTO MOTOKa
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Puc. 1.3. Pa3sHOBMIHOCTH C/IOMCTBIX TEKCTYP B TOJLIE MEcYaHMKOB (CBeTI0-ce-
phie), A1EBPOUTOB (TeMHO-CEpbIe) M YITUCTBIX APrHLIMTOB (YEpPHBIC) aLTIOBH-
1BbHO-IC/BTOBOTO MeHe3Mca PAHHEMEI0BOro Bo3pacta, HabmogaeMeie B obHa-
skenusix 1o Geperam p. Jlenst, B6M3n O6BEKTOB, NMpeacTaBaeHHBIX Ha Puc. 1.1:

A — coueTaHMe KPYMHBIX FOPU3OHTANLHON M Kocoit croucrocTell (HAKIOHBI cepun

KOCHIX CJIOMKOB OPMEHTHPOBAHLI B CTOPOHY TEYEHUA NATCONOTOKA); b — Meakas Ko-

cad OJHOHANpPABAEHHAS W MEJIKas FOPUIOHTANBHASN cloucTocTH; B — KOCOBONHUCTAs

MpepLIBUCTAA CAOUCTOCTD, POPHCOBAHHAS HCPHBIMH HUTEBIIHBLIMY KOHTYPaMH CKOT-

JeHHit ocTaTKOB OGYTIeHHON pacTHTENLHOCTH (ATTPUTA) HA MOMEPEYHOM CKOJe Mna-
CTa TOHKO3EPHUCTOrO MecyaHuKa

nnddepeHUMPOBAHHOCTH MX 10 pa3MepaM MJIM COCTABY, WJH TPH OJ1-
HOOOPa3HON OPUEHTHPOBAHHOCTH YIUTMHEHHBIX YaCTUL — CA0UCMOU.
BHYTpHILUIACTOBAs CJIOUCTOCTH NMpHUCyla OONBIIMHCTBY OCATOYHbIX
nopoa. @opmel ee MHOroo6pashsl (puc. 1.2, 1.3): ropusoHTanbHas,
BOJTHUCTAasi, KOCOBOJIHHMCTAs, Kocas OJHOHalpaBieHHAs M pa3HOHa-
ripapjieHHasi, nepekpectHas u aAp. OHM 3aBUCAT B MEPBYIO OYepeb OT
JMHAMUKHY Cpe/ibl OCANKOHAKOIUIEHUS] — BIMSHMI CHJI rpaBUTALIHM,
TeueHM, BOMTHEHUMN, ABMXEHMIA NIba WK BeTpa. BaxHoe rexeruye-
CKOE€ 3HAYEHUE MMEIOT TAKXKE MCKAXEHUS CIOMCTOCTH Pa3HbIX BHIOB.
OanH M3 HUX — 3TO NMepeMEILHBAHHUSA MOPOAHBIX KOMIIOHEHTOB POIO-
LIMMH KMBOTHBIMM — Y€PBAMM, MOJUIIOCKAMHU, pakaMH, OTHOCHMbIe
K TaK Ha3bIBAEMBIM TeKCTypaM Guomypbayuu. CylIecTBYIOT TAKKe MeT-
neobpa3Hele M3rMOBl CIOEB BHYTPU €IHHOrO M HEHCKPHBIEHHOIO
[U1aCTa, OTHOCSLIMECH K nodeodio-onoasneesim TeKcTypaM (puc. 1.4).
OHM CBUAETENLCTBYIOT O HEPOBHOCTSIX penbeda nHa Bojoema, rie Ha-
yuHaia HOpMUPOBATLCS NOPOAA.

Cne/bl MOABOIHOrO Onoj3aHus u OMoTypbalMy OTHOCATCS K KaTe-
TOpPHM TaK HA3LIBAEMBIX 8MOPUHHbIX, WU nocmcedumermauuonsix (noc-
JeocanouHbix), TeKeTyp. K HMX pa3sHOBMIHOCTH TPHHAUIEKAT YacTo
BCTpevaeMbie B KapOOHATHLIX IMOPOAaX cmuaoaumoessie wabt (puc. 1.5)
(eMm. . 8), chopMupoBaHHBIE MO MOKPOBOM BBbIILENEKALIEH TOJILUN
1Mopos1, BCJEACTBHE €€ HaBJIeHUsI M M3OMpaTelbHOTO PacTBOPEHMs
MUHepaibHbIX yacTHil. K 3ToMy Xe pa3psiiy OTHOCATCSH TEKCTYPhl Kau-
gaxca W caaxyegamocmu, KOTOpble CMOCOOHBI CHJIBHO MCKa3WTh, a
MECTAMH JIaXe TMOJHOCTHIO 3aMAacKMPOBATh MEPBHYHYIO (CeIMMEeHTO-
TeHHYI0) CJIOMCTOCTH OCANOYHON MOPOJIKI.

Bonbiioi HHTepec Ui MccienoBaTteis NpeacTaBisgioT TaKkKe TeK-
crypubie hopmbl pebeda nosepxHocTeit HarvlacToBanust. Tak, Hanpu-
Mep, B KpOBJIE TJIaCTa MOTYT COXPAHMTbCS: OYrpUCTBIE MOBEPXHOCTH
mexcmypest pabu (cM. puc. 1.4, B) — ponHeHUs, TEYEHUs WIH BETPOBO
TPAHCTIOPTUPOBKH MWHEPAJIbHBIX, WIX OPraHOTEHHBIX 00JIOMOYHBIX
YacTHIl, WM PasiUYHbIE omneyamKky — TPELIMHOK YChHIXaHUS rpyHTa,
CNeJloB nan XMUBOTHBIX M Ap. Ha miacToBeIX mojouiBax ObIBalOT Tak
HasbIBaeMble uepoeaugnl. ITO COCTOSILME M3 MECYAHOr0 3anoJHUTEs!
crenku 6o0po3s M AMOYEK HA MJIMCTOM [IHE BOJAOEMA, KOTophle ObuIH
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Puc. 1.4. IMoasoano-onoasHessie aetopmauun cnoed (A, 5) U otmedatkn
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psibn Tevenua (B) B paHHEMETOBBIX NMecHaHnKax HNn3oewes p. JleHbl

TaM MPOLIAPANAHbl XUBOTHBIMM WIM KAMELIKAMM, BJIEKOMbIMU CHJ(b-
HBIM TTOTOKOM.

[TonHblil nepeyeHb BUIOB TEKCTYP HE YMECTUTCHA B PAMKH JAHHOIO
pasnena. Ho naxe M3 BLILICH3NIOKEHHOTO CTAHOBUTCA OYEBHIAHON MX
HHGOPMATHBHOCTL OTHOCHTEILHO CODBLITHI MPOULIBLIX Fe0JOrHYECKUX
anox. [ToaToMy TeKCTYpaMm 0Ca/Io4HbIX MOPOA U MEXaHM3MaM UX obpa-
30BaHMsl MOCBSAILEHbI CIELMATbLHO U3IaHHbIE ATIAChl, @ TAKKE KHHUIH
JIMTON0rOB: oTevecTBeHHbIX — B.I1. Anekceesa (2001), JI. H. borBun-
kunoi (1962), H.B.Baccoesuya (1983), A.B.Exosoi (2005),
H.B.Jlorsunenko (1984), FO.I1. Kasanckoro u ap. (1994), A. B. Mac-
nosa (2005), JI. b. Pyxuna (1969), B.T.®ponosa (1992) u 3apydex-
HeiX — P.Tpamsunckoro u ap. (1980), @.JIx. [Merrmmkona (1981),
I.9.Peiteka u U.B.Cunrxa (1981), P.K.Cenu (1981) u mHorux
apyrux. Yuras paboTel HHOCTPAHHBIX ABTOPOB, HANO MOMHHUTL 006 0/1-
HOW UCTOPHYECKH CJIOXKMBILIEHCH HEOAMHAKOBOH TPAKTOBKE JAHHOIO
TepMMHA Y HAC ¥ B AHIJIOA3BINHOM NUTEpaType. TaM TEPMUHOM fexture
MMEHYIOT TO, YTO Mbl IOHUMAEM KaK «CTPYKTYpa», a OHSATHE Structure
MOJHOCTHIO COBMAJAET C HALUMM MOHMMAHHMEM CYIIHOCTH «TEKCTYPhI».
[TosTOMY NEepeBoAYNKH ABTOMATHYECKH MEHSIOT MECTAMM AHIJIOSA3bIY-
Hble TEPMUHBI M PYCCKOSI3bIYHBIE ITOHSITUSI COMIACHO OTMEYEHHBIM
CMBIC/IOBBIM HArpy3Kam.

Bewecmeennsie cocmagnbt 0Cal0UHbIX TOPHBIX MOPOJL, O0YCI0BIEH-
Hble MX (JopMHPOBAHHEM B 3K30TE€HHOM Cpele, XapaKTepH3yIoTCA orpe-
JiefieHHbIM cBOeobpaszueM M MHorooGpasuem (o uem OLUTO CKA3aHO B
camMoMm Havase pasaena). [asHble MX 0coGEHHOCTH CTAHOBATCS 0C060
HATISAHBIMH TPH COMOCTABIEHUN XHMHU3MA M MUHEPATBHBIX ACCOLIU-
almit Mo CTATUCTHYECKH YCPeAHEHHBIM JaHHBIM O COCTABaxX OCan04-
HBIX M MarMaTuueckux obpasosanuit. OQHUM M3 NEPBLIX TAKOI CpaB-
HUTEeAbHBIA aHanu3 soeinoianun M. C. Llseuos (1958) (taba. 1.1, 1.2).
[Monyumnauch MobONbITHBIE pe3yabTaThi. OKa3anoch, YTO YCpPeHEHHbIH
XUMH3M 1O BJIOBLIM MOKa3aTesasiM Mar-
MaTHYECKMX Mopos 6J1M30K TAKOBOMY st
OCaIOMHBIX TTOpoa. MX paznuumns 3aMeTHBI
TOJBLKO B yacTHOCTSIX (cM. Taba. 1.1). bau-
30CTh MX XMMHUUYECKHX COCTABOB OOBACHA -
€TCs TeM, YTO Y 00eux COnocCTaBisieMbIX
MOPOAHBIX TPYII MCXOAHBIE MCTOUHMKH
BElleCTBa M KOHEYHbIE MPOAYKTHI MepHo-
AMYECKM MEHSTMCh MECTAMM B rpotiiecce

Pitc. 1.5. 3apucoeka cronbuka (mmamerp 5 cm)

KepHa (M3 OypoBOil CKBAXHMHBI) MHKpO3ep-

HUCTOro M3BECTHAKA CO CTHIOJMTOBLIM LLIBOM,

3aN0NHCHHBIM TJMHMCTBIM BeuiecTBoM (o
I'. ®. KpauenuHHUKOBY ¥ ap., 1988)




Tabanua 1.1

Cpmnmme XHMHYCCKHX YCpeHEHHBIX COCTABOB MArMATHYECKHX
M ocamounsix nopox (no M. C. lIseuosy, 1958)

Tabawnua 1.2

CpaBHeHMe YCPEIAHEHHBIX BEUIECTBEHHBIX COCTABOB MATMATHYECKHX

H ocanoynsix nopoxa (no M. C. [lseuosy, 1958)

Marmartnueckue noponst, % Ocano4ubie nopoaw, %
KoMnoHeHTsl a 6 8 2
Si0, 61,69 59,14 58,53 62,20
Al,O4 15,47 15,34 13,07 14,38
Fe,0; 2,71 3,08 3,37 3,73
FeO 3,54 3,80 2,00 2,24
MgO 3,87 3,49 2,51 2,85
CaO 498 5,08 5,44 6,33
Na,0 3,48 3,84 1,10 1,22
K,0 3,14 313 2,81 3,05
TiO, 0,82 1,05 0,57 0,62
P,05 0,30 0,299 0,15 0,15
Zr0, — 0,039 — -
Cl — 0,048 Cnenst —
F - 0,030 | — —
S — 0,052 0,54 0,58
Cr,04 — 0,055 - -
V;0,4 - 0,026 — -
MnO — 0,124 Cnenm -
NiO - 0,025 — —
BaO — 0,055 0,05 -
SrO — 0,022 - -
Li,O - 0,008 Cnensl ==
Cu — 0,010 — -
Zn - 0,004 - —
Pb - 0,002 — —
H,0 — 1,150 4,28 3,47
CO, — 0,101 4,94 5,78
C — - 0,65 0,72
100,0 — 100,0 100,0 107,34 (?)

Hpumewanue. a — no ananusam eonoruveckoro komutera CIIA (13 Teenxode-
na); 6 — no Knapky; & — no Knapky; ¢ — no Jleitcy u Muny.
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Cpeaussn Cpenuss
KomnoneHTsi MarMaTtuyeckas ocanoyHas
nopoaa, % nopoaa, %

1. Onusun 2,65 -
buotut 3,86 —
Porosas obmanka 1,60 —_
ABruT 12,90 -
AHOPTHUT 9,80 -

2. Maruerur 3,15 0,07
THMTAHUT U HIBMEHHUT 1,45 0,02
Anpbur 25,60 4,55
Oprokna3s 14,85 11,02

3. Ksapu 20,40 34,80
MyCcKOBUT, CEPULIMT M IHAPOCTIOABI 3,85 15,11

4. Ipyrue rAUHHCTBIC MHHEPATBI - 14,51
Kenesuctrie ocanouHbIe MHHEPATbI — 4,00
JloMOMHT, 4acTbiO CHACPUT — 9,07
Kansuur — 4,25
Cunc ¥ aurHApUT — 0,97
PocdarHbie MHHEpATL — 0,35
OpraHuyeckoe BeILECTBO - 0,73

100,11 99,45

(hopMHpOBaHHS M IBOMIOLMOHKPOBAHUS 3EMHOI KOPBI. [Ipyrumu cio-
BamH, (OH3HYECKOE M XMMHYECKOE BBIBETPUBAHUE MOIHATHIX K 36M-
HOI MOBEPXHOCTH MarMaTUYECKHUX TeJI BCera MUTAIO M MUTAET Bellie-
CTBAMM OCAIKH, a Te, Oyay4yn B JaibHElIeM NMOrpyXaeMmbl TEKTOHH-
YeCKUMM cunamMM B rayGuHBI Heap ¢ temnepartypamu cseiie 800 °C,
BHOBb I10/1BEPrajIuCh neperuviasieHnio. M nonobHbie 3ToMy LMKIILI Be-
LLleCTBEHHBIX Mpeo0pa3oBaHMii COBEpILIATMCH B Te0JIOrHYecKoi ueTo-
puu HeopHOKpaTHO. OHAKO cBoeoBpasne 9K30reHHsIX hakTopos no-
ponoo6pa3oBaHMsI HATOXKHIO CBOI OTMEYaTOK Ha OTIMYMTEIBHEIE MPH-
3HAKM XMMM3Ma OCAZI0MHBIX OTAOXeHHit. Hanbonee sameTHsl Tpy Ta-
KHMX MPU3HAKA.

Bo-nepsbix, npu GIM3KMX KOJIMUECTBAX Xeje3a B cocraBe obeux
MOPOAHBIX IPYI OCAAOYHBLIM MOPOAAM CBOMCTBEHHO IpeobnanaHue
OKHMCHBIX (hOpM 3TOro MeTalla Hall 3aKMCHBIMHM (B MarMaTMyecKmux
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NOPOAAX — MPOTHBOMOJOXKHbIE COOTHOLLIEHMUS). O6BACHAETCA 9TO BO3-
neiicTBusIMU aTMoc(epHOro M pacTBOPEHHOTO B BOAAX KMCJIOPOAA HA
BbIBETPUBaeMblit cyGeTpar ¥ GopMUPYIOLIMIHCS OCANOK.

Bo-BTOpBIX, CYILIECTBEHHOE Pas3/IMYMe KacaeTCsl LIETOUHbIX JTEMEH-
TOB M COCTOMT B TOM, YTO NPH OYeHb GAM3KUX UM(DPOBBIX 3HAUCHUSAX
K,O conepxanue Na,0O B MAarMaTHueCK1x nopozax nouTu Brpoe npe-
BBICHJIO €r0 KOJAMYECTBO B TMOPOAAX OCAZOYHBIX. DTO CBOHCTBO 00Y-
CIOBJIEHO TEM, UYTO BLICBODOX/aeMblif MPH BHIBETPUBAHWHW M JIETKO
pactsopumblit NaCl Hakoruicst B Bogax MupoBoro okeata. Bmecte ¢
TeM MOYTH TAK XKe FeOXUMMUYECKH NMOoABMKHbLIH K* Ha myTsx ero nepe-
HOCA PEYHBIMH ¥ MOA3EMHBIMM BOZAMH Obll OTUACTH AKTHBHO MOIJI0-
1LieH HaseMHO# (1opoit, a 0TYACTH OH BOLIEA B COCTaBbl CUHTE3HPY-
eMBIX OCAZIOYHBIMU MPOLIECCAMH [IMHHCTHIX MUHEPATOB (THAPOCITIOL,
r7IayKOHWUTA M Jp.), Gmaroaapsi ueMmy 3TOT 3JEMEHT Oonblieil ceoei
MAaccoii GbUI BO3BPALICH M3 BOIHBIX PACTBOPOB B Pas/iM4HbIC OHOreH-
HBIE U [IMHUCTLIE OCATKH.

B-tperbux, conepxanue H,O, CO, u C B MarMaTu4€CKmX nopozax
OuYeHBb M OYEHb MAJIO, 4 B OCAJIOYHLIX MX IPUCYTCTBHE BECbMa Cyllie-
CTBEHHO. D10 0OYCIOBAEHO XapaKTepoOM Cpe/ibl MPOsIBICHUA 0Can04-
HBIX TIPOLIECCOB, KOTOPas N300MIyeT BOJIOH, YIJIEKMCIIOTOl M GHOCOM.
Ponb nocieaHero B OCAZ0YHOM MOPOA00Opa3soBaHHM KOKOCCAIbHA.
BakTepuH, XMBOTHBIE M PACTEHHS NPU CBOCH XHU3HM W moce rubenn
MPSIMO M KOCBEHHO BIMSIOT HA TEOXMMHUYECKHE OOCTAHOBKHM M Ha Me-
XAHM3MBI PA3PYIIUTEIbHbBIX U CO3HAATEbHBIX MIPOLECCOB OCA/LOTHOrO
MUHepanooGpasosanus (noapobHo cM. 1. 3). B coctase GobIIMHCTBA
0CANIOUHBIX MOPOA MOMMMO Pa3TMYHBIX MUHEPAIOB M (WIH) MHHE-
paIbHBIX ArperaToB NPHCYTCTBYIOT OPraHHYECKHE BELLLECTBA (OB). Bro
an60o parMeHTbl PACTHTEIbHBIX TKAHEH, KOPbI, CMOJIAHBIX TE/ICLL, CIOP
W MbUIbLIGI, B TOM WK MHOM Mepe yrie(hHUHpOBaHHbIE, nubo BKIIIO-
YeHMSI B MMHEPATLHOM BELIECTBE TOHKOAMCIIEPCHBIX M aMOP(HBIX
MPOAYKTOB GHOXMMUYECKOrO Pa3NOXEHUA PAJTUIHBIX OTMEPLINX Opra=
HU3MOB — XMBOTHBIX Wik pactutensHbix. Hepenko OB siasiiores no-
ponoobpasyiolMMK (B YIISX M TOPIOYHX claHuax), HO valle BCero
OHM COCTABJISIIOT MPUMECH K MHUHEPaIbHBLIM KOMIIOHEHTaM, KOJIHYE-
CTBEHHBIE COACPKAHUA KOTOPBIX (MpuMeceit) KonebnioTes OT eAMHIY -
HBIX 3HAYEHWUI /10 COTBHIX L0JICH MPOLIEHTOB.

Urtak, paccMOTPUM TPOTHBOMOCTABICHNSA MUHEPATLHO-KOMITOHEH=
THBIX COCTABOB OCAOUHBIX H MArMaTHYeCKHX nopoj. B Takom acnekTe
pasTMYMst MEXKILY HUMM CTAHOBATCS rOpasio 3aMeTHEE, HeM B obsacTH
xummsma (cm. Taba. 1.2). ITopoaoobpasyioime KOMIOHEHTDI B JAHHOM
nepeute (cm. nepslit crondent Taba. 1.2) pazneneHbl M. C. llIsenioBbIM
(1958) Ha weThipe rpynfbl B COOTBETCTBHM C Pa3HOi 4aCcTOTOM MX
BCTPEUAEMOCTH CpeiM CpaBHMBaeMbIX ropoi. [lepsas rpynmna — npea-
CTABUTENM OCTPOBHBIX, LEMOYCHHBIX, OTHACTH KAPKACHBIX M CTOMCTBIX
CHJIMKATOB, KOTOPBIE MPUCYLILH TONBKO MArMaTHYeCKHM oOpasoBaHu-
SIM TIPEUMYILECTBEHHO YJIBTPAOCHOBHOTO M OCHOBHOrO COCTaBa (ru-
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nepbaszuTam 1 6a3UTAM) U HE CBOMCTBEHHBI OCAIOMHBIM MTOpoaaM aubo
BCTPEYAEMBbl B HUX TOJBKO B (hOpMe peIKHX BKJIIOYEHUH aK1IECCOPHBIX
00OMOYHBIX YACTHIL. DTO OJIMBHHBI, MHPOKCEHBI, aM(pubOIbI, OCHOB-
Hble (CYLIECTBEHHO KAlblMEBbIE) MIAarMoKIasbl, TPHOKTA3APHYECKHE
CJIIOIbI M APYTHe MHHEpPaIbl, KOTOpPbIE 3apoauanch B Haubonee riy-
OMHHBIX MarMaTH4YecKMX ouarax, a MoToMy OKas’ajlMChb KpaiHe Hey-
CTOMYMBBIMM K BO3IEHCTBHIO 9K30TeHHBIX (DAKTOPOB BhIBETPUBAHUS U
JIETKO NMOAJAIOLIMMHCH NPoLeccaM KOPPO3uu (BILIOTH 10 MONHOTO pa-
CTBOPEHHUS) WIH 3aMelleHHs UX INIMHUCTBIMK M ApYruMH HOBoOGpa-
30BaHHBIMM MHHepanamu. Ko BTOpoii rpyrine OTHeCeHbl Mpe/ICTaBUTE -
JIM OKCHJIOB M LLIEJIOYHbBIX KAPKACHBIX CHIMKATOB, HAXOIMMbIe B 00eHx
MOPOAHBIX KATErOpusix, HO KOJMHYECTBEHHO rnpeobiajaioiiue B Mar-
MATHYECKHX 00pas’oBaHUAX NPEHMYLIECTBEHHO KHMCJIOr0 M CpeaHero
cocrasa., DTH MarMbl KPUCTAUIM30BATHCH HA OTHOCHTENLHO MEHbLIHX
ryOMHax, YyeM runepbasuTbl, 1 U3 MEHEe TOpAMMX paciUIaBoB, a [10-
TOMY MX MHHEPAJIbl B IPUITOBEPXHOCTHBIX YCIO0BHMAX OKA3bIBAIMCH XM~
MHYECKM YCTOWYMBEE MMHEPANOB MEPBOI FPYIIbI, BCJEACTBUE Hero
MOIJIM TIONAanaTh B KATErOPHH MOPOA00Opa3yioLMX 0CaJI0UHbBIX KOM-
[OHEHTOB (HAMpUMep, B COCTABAX HEKOTOPBIX CMELIAHHBLIX WM TaK
HA3LIBAEMBIX MOJAMMMUKTOBBIX I1ECKOB M necuanukos). K tperseit rpyn-
e OTHECEHbl KBapll M JAMOKTA3JAPUYECKHE CIIOAbl (MYCKOBMTOBOIO
pana), HasgaHHbsie M. C. ILIBelioBbIM MUHEpAAMYU «[1EPEXOAHBIMMU» 34
TO, YTO OHM, 32POJAMBIIHCH B MArMaTHYECKHMX paculaBax MM MeTarno-
poaax, KOHUEHTPUPYIOTCA B Topas3ao GoablinX MPOLEHTHbIX KOMHYe-
CTBAX B OTIOXKEHHUAX OCATOYHBIX B pe3yabTaTe CBOEH MaKCHMAJIbHOMN
VCTOWYMBOCTH K BO3ACHCTBUSIM JAECTPYKTUBHBIX XMMHUUYECKHX M GHO-
xumuyeckux axkropos. Kpome Toro, KBapi U 0kl He TOMBKO Obl-
BAIOT 3AMMCTBOBaHbI M3 MAarMaTHYECKMX KOMIUIEKCOB M MepeoTioxe-
Hbl B OCAIKAX, HO U B OINpEAEJEHHbIX YCIOBUAX HMEIOT CrocobHOCTH
BO3HUKATh KaK ayTMIeHHble («Ha MecTe poXIeHHbIe») oOpa3oBaHus,
HarpUMep B LIEMEHTE HEKOTOPBIX necyaHsix nopoa. M nakonel, K yer-
BEPTOH TPyIre OTHOCATCS JIHLLIb OCAI0YHbIE KOMIIOHEHTHI, COBEPLIEHHO
He cBOMCTBEHHBIE JIN00 aKIIeCCOPHBIE UT MOPOA MarMaTHYeCKHUX: [Jin-
HUCTbIE MHHEpaIbl, THAPOKCHILI AJIOMHHMA, XeJie3a M MapraHia,
kapOoHaThl, cyabdarsl, (ocdarel, HUuTpaTsl 1 OB.

Jlns ocamoyHO-MOPO/IHBIX MHHEPATbHBIX M OPTaHUYECKHUX KOMITO-
HEHTOB XapaKTepHbl pasiudHasi reHeTHYecKas Mpupoja (T.e. rerepo-
FeHHOCTb) M MHOFOCTAIMIHOCTH (MOMMCTANIMIHOCTL) BpeMeH (op-
MupoBaHus. B COOTBETCTBUU C MECTOM M BPEMEHEM MX BO3HHKHOBE-
HUSL 3TH KOMITOHEHTbI Pa3/IesislioT Ha JiBe IJIaBHbIE FeHETHMYECKHUE Ka-
Teropuu: 1) BO3HUKIIME HENOCPEACTBEHHO in Situ WK paHee yrnomsi-
HYTble ayTHreHHble 00pa3oBaHus; 2) BOSHUKIIME Pa3HBIMM criocoba-
MU MpexJie ¥ He Ha MecTe 0CalKoobpa3oBaHHusl, a NPUBHECEHHbIE Ty/a
BOIHBIMU MMOTOKAMM, JILAOM, BETPAMM MJIM CWIAMM IPaBUTALIMM M3
MHBIX YYACTKOB 3eMHO# MOBEPXHOCTH AUIOTMI€HHBIE KOMITOHEHTHI.
W te u npyrue nenarcs Ha Gonee ApoOHbIE FEHETHYECKHUE M CTANHAIb-
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HO-BO3pacTHBIE TAKCOHBI (CM. T1. 5). 3aMeTHM, 4TO YacTh OCANOUHbIX
MOPO/ COCTOUT LIEJIMKOM U3 AJUIOTHIEHHBIX MUHEPATbHbIX H OpraHH-
YEeCKMX KOMIIOHEHTOB (Harpumep, MecK!, APECBSHUKH, TaIeYHHUKH,
tocdarHble KOCTSIHBIE OpeKYHH U Ap.), Apyras YacTb, HANPOTHUB, CTO-
JKEHa MOTHOCTLIO aYTUIeHHBIMU KOMITOHEHTAMHM (COJH, YIIH), HO 60k~
LIMHCTBO MOPOJ MPEACTABASIOT COB0H CMECH C HEKOTOPLIMH KOJTHYE-
CTBEHHBIMH TIpeobaanaHUsIMK MpeNCTaBUTeIS OIHO U3 BhIlLIEHA3BaH-
HBIX KaTeropuit. B cayyasx konudyecTBeHHOro npeobnanaHus auioTu-
reHHOro MaTepuajla ayTUreHHOE BELIECTBO MOXET CKPErATh (Kak Obl
CKJIEMBATL WK NMPUITAUBATD APYT K APYIY) YacTHULbI 3TOr0 MaTtepuania,
M TAKOe ayTUTeHHOE BeleCTBO paCCMaTPHBAETCs B KaYECTBE MeX3ep-
HOBOTO BHYTPHIIACTOBOrO yemenma. OH vallle BCETO MPUCYIL necya-
HHMKaM W JIPYTMMH Pa3HOBUIHOCTAM MOPO/ ¢ 0OJOMOYHBIMU CTPYKTY-
pamu. ITo cBoeMy coctaBy LieMeHT ObIBaeT KaK MOHOMMWHEPATbHBIM,
TaKk U TMOJMMUHEPAIBHBIM, CHOPMUPOBAHHLIM MHOTO3TANHO; a 1o
CBOEil BHYTpPEHHEil CTPYKTYpe — aMOp(dHBIM, KPUIITO3EPHUCTBIM
(CKPBITOKPHUCTAJUIUYECKUM) TG0 KPUCTAUTMYECKU-3EPHUCTBIM.

Bo MHOrMx ciaydasix BHYTPMIUIACTOBAsi LIEMEHTALIMSA ayTMI€HHBIM
BelLIeCTBOM ObIBaeT He CIUIOLIHOIL, a (hparMeHTapHOM, KaK Obl MATHH-
CTOi; MMHEpPAIbHBIE arperathl CKarauBaTcs B opme pasobLIeHHBIX
CTSKEHHH, UMEHYEMBIX KOHKPELIHAMH.

Konkpeyuu — 310 MUHEpaTbHbIE XeMOTeHHbIE WM OMOXEMOreH-
Hble cTskeHus (puc. 1.6), OWIMYHBIE OT BMECTHBILIEH MX MOPO/LI IO
BELLECTBEHHOMY cocTany, opme ¥ HU3UKO-MEXAHUYECKUM CBOHCTBAM
(06b1YHO 06/121a10T MOBBIIEHHON KPEMOCTbI0O ¥ MOHOJMTHOCTBIO).
Undopmanusi o Hux noapobHo usnoxexa B paborax 10. 0. lappunosa
(1982), I. B. 3apuuxoro (1985), B. T. ®ponosa (1992) u np. Oxu dop-
MHPYIOTCS TIPH YYACTHH AOHHBIX THO0 MIOBBIX W APYTHX BHYTpHILUIAC-
TOBBIX BOIHBIX PACTBOPOB, MYTEM KOHLEHTPALIMKM PACCESIHHBIX BO BME-
LIaMolei cpeie WM NMPUBHECEHHBIX B HEE XMMHMUYECKMX 3/I€EMEHTOB.
KOHKpeuu# poXIalTesi U3 UCTHHHBIX MIH KOJJTIOMIHBIX pacTBOPOB B
pesyabrare auddysun ndo nHGUALTPALNK KOHKpeLHeobpasosareis
K 3apOAbIIIEBBIM LEHTPAM M BHIMAXEHUSI U3 pacTBOpa aMOpdHBIX Be-
LECTB WM uX KpucTauusaumu. Takumu LeHTpamMu 6bIBaloT hparMeH-
Thl OCTAHKOB JXMBOTHBIX, PACTHTEIbHON TKaHW, OakTepHaJbHbIE CO-
obuiecTsa, MYTH MUTPALIMK Ta30BbIX CTPYil, pacCpeoTOYEHHbIE BKIIIO-
YEHUS HEKOTOPHIX AYTHIEHHBIX MMHEPAIOB («3aTPaBKH» LIS AabHEN-
weit KpucTausaun). PasMepst KOHKPELIMOHHBIX TeJl KoneOioTes OT
J0eit MUJJIMMETPOB /10 HECKOIILKUX METPOB; YHHKaJIbHBIC MMPEBbILLIA-
ot 10 M. Konkpeuneobpasosatensivu GoiBaior 10 300 MuHEpanbHbIX
Bunos: kapbonarsl Ca, Mg, Fe, Mn; okcuant Si, Fe, Al, Mn; cyib-
datei Ca, Ba, Sr; cynsduasl Fe, Cu, Pb, Zn u ap.; dbocoarer Ca;
6opatel Ca, Na, Mg, a Takke QIIOOpUT, LEOJUTHI M APYyrue MHHepa-
b, MHOrMe M3 HUX NpM AOCTATOYHOMN YACTOTE HAXOXIEHUS BHYTPH
WM HA MOBEPXHOCTH IUIACTA ABJISIOTCS LIEHHBIMM MOJE3HBIMM MCKO-
NnaeMbIMH: CHAEPUTBI, XKeJle30-MapraHieBblie KOHKPELUHH OKeaHCKOoro
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HA, MOMMMETAJUTMYECKME arperarhl, 30JIOTOHOCHbIE CYIbGUIIbI, KpeM-
uu, dochoputel, GapuThl, 1HeoaUTsl M Ap. OHM NPH TEHETHYECKOM
aHAIM3e B JIMTOJNIOTMU VUMTHIBalOTCA Kak ceuaetenu pH u Eh cpeasi

Puc. 1.6. KansMTOBBIE KOHKPELIHMHN B MECYaHbIX MOPOIAX PAHHEMEIOBOTO
Bo3pacra [TpusepxosHckoro nporu6a. OKpyr/isle TEMHO-CEPhIC BKIIOYECHUS
B KOPEHHOM 3aJeraHuH:

A — Ha cetnioM doHe nesoro obpbiBucToro Gepera p. Jlensr; 5 — B passanax y noaHo-
KMl 0BpLIBA
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OCANIKOHAKOIUIEHHS! M €€ U3MEHEHUH Ha OMNpelesIeHHbIX CTaausAX Jn-
TOreHesa.

ITonBoasi uTor, MOXHO KOHCTATHPOBATh, YTO MMaBHas MHGopma-
uus 06 ycnoBuax U ctaauax GopMUpPOBaHHs OCAN0YHOM TOPHOM no-
POkl COAEPXKUTCH B €€ CTPYKTYPHBIX, TEKCTYPHBIX M BEUIECTBEHHBIX
0COOEHHOCTAX M BO BKJIIOYEHHSX; KOCBEHHO BaXHble IeHETHYECKHE
NPU3HAKH COJIepPXaT B cebe Takke LBETOBbIE M (PM3MKO-MEXaHWue-
ckue cBoifcTsa nmopoabl. CorlacHo BceM 3TUM MapaMeTpaM NnocTpoeHa
O01UeNPUHATAS MOCASAOBATEIBHOCTD MOJIEBOr0 U 1aD0PATOPHOrO ONMU-
CaHMsA 0CAN0YHBIX [1OPOJ, KOTOpas MoAPo6HO M3/I0XKEeHa U NMPOMHILTIO-
CTPMPOBAHA HA MHOXECTBE KOHKPETHBIX MPUMEPOB B yuebHbIX 1oco-
6usix H.B.Jlorsunenko n 3.MU.Cepreesoit, A.B.Macnosa (2005),
B.T.®ponosa u crietanbHblx cripasoyHukax (Mertosast..., 1957; u ap.).
[Toatomy panee gaercsi TONBKO KpaTKWit KOHCIEKT THUMOBOI onuca-
TEebHON CXEMBI.

Cxema aumoaozu4eckozo onucanus — BU3YAILHOTO M MHMKPOCKO-
MUYECKOro (B3aMMO/IONOJIHIEMBIX) — peau3yercst B TAKOH nocieno-
BaTeJILHOCTH: 1) uBer obGpasua nopoisl Ha BbIBETPEJIOH MOBEPXHOCTH
M HAa CBEXeM cKoje; 2) CTpykrypa; 3) Tekcrypa; 4) MMHepaibHble
COCTaBbl MOPOAOOOPA3YIOIIUX U BTOPOCTENEHHBIX KOMIOHEHT — al-
JIOTUTEHHBIX ¥ ayTUTEeHHBIX; MX TUNOMOpP(HbIE MPU3HAKK U KOJIHYe-
CTBEHHbBIE COOTHOILUEHUSA; 5) KpenocTb, NpUOAM3HTEILHO OLIEHMBae-
Mas TAKMMM KaTeropMsiMu: pbixjas — TIUlacTHHHas Macca — ciabo
CUEMEHTHPOBAaHHAs (JIErKO KPOLIMTCH MagbliaMu) — Kpenkas (apo-
OMTCH MOJIOTKOM) — OYeHb Kpenkas (TpYAHO MOAATINBA MOJOTKY);
6) NOPUCTOCTL M €€ NpPU3HaKK; 7) BKIIOYEHUs 3 BUIOB: a — ayHu-
CTHYECKHMX MM (hIOPUCTHYECKHMX OCTATKOB, 6 — BO3MOXHBIX 00J10M-
KOB 4YKEPOJHBIX MOPOJ, B — KOHKPELMIi; NPU ONMUCAHUM TOCTENHUX
00s13aTe/IbHO OTMEYAIOTCH UX B3AMMOOTHOLLIEHHS CO CIIOMCTOCTBIO (00-
TeKaHue 100 NPOHU3bIBAHWE KOHKPELIMI CTOAMHM), a JUIS CKEeTHBIX
OCTaTKOB TOXE ONMCHIBAIOTCA WX OPHMEHTUPOBKHM OTHOCHUTENIBHO IMPO-
CTHPaHUS cloeB (4TOObl YTOYHUTHL AYTUIEHHOCTh MJIH NMEpPeoTIONXeH=
HOCTb (hayHbl); 8) BTOpHUHBIE U3MEHEHMS CTPYKTYPbI, TEKCTYPLI 110-
pOZIbI WK €€ OTAEAbHbIX KOMITOHEHTOB, HAMPUMED MEHSIOLIAsA UX pas-
Mepbl ¥ opMy KOpposus aubo nepekpUCTAIM3ALMS; & TAKXKE Bee-
BO3MOXHbBIE MPOXWIKH, TPEIUWHbI, CTUIOINUTBI, TEKCTYPHI KIHBaXa,
CIAHIIEBATOCTH W ApPYrHe HOBOOOpa3oBaHMS.

BrnionHe ectecTBEHHO, YTO KaXJ10€ M3 3TUX MOPOAHBIX CBOMCTB MBI
crnocoGHBI OXapaKTepH30BaTh C HEOJIMHAKOBOI CTEMEHbIO 1eTaNbHO-
CTH 3PUTENBHO M MUKpOCKonuuecku. LIBeT M KpenocTbh OTMeHaloTcs
TOJILKO BU3yanbHO. [Tpy HEOOXOAMMOCTH OLIeHKA KPErocTH KOHKpe-
TU3MUpyeTcst 1aGOpATOPHBLIM OMpeieIeHHeM NPH MOMOLLM Crelnab-
HOH anmaparypsl YHCI0BbIX 3HAYEHUil NPOYHOCTEN HA CXKaTHe U pas-
PbiB (B MHXeHepHO# reosorumn). HanpoTus, nopucTocTh M BellleCTBEH-
HbI€ COCTaBbl BH3YAIbHLIM CIOCODOM YyCTAHABAMBAIOTCSl OYEHb IMPH-
OJIMXKEHHO, C y4eTOM KPMNTO3EPHUCTOCTH CTPYKTYP («CKPHITOKPHC-
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TaJuTndeckue») G0JbIIMHCTBA OCANOYHBIX MTOPO/, M HYXKAAI0TCA B YTOY-
HEHHMM TTyTeM M3YYeHMs uwanda B NOAspu3alMOHHOM MUKPOCKONE, a
JUIsE IJIMHUCTBIX M APYIHX MUKPOKOMITOHEHTHBIX MOPoA obsi3aTe/ibHa
peHTreH-1M(PPaKTOMETPUYECKAA AHAIMTHKA] NPU BO3MOXHOCTH Xe-
J1ATENIbHBI TAKXE 3NEKTPOHHO-MMKPOCKONUYECKHE HabMIOAeHUs, KO-
TOpBIE TEMepb, M0 Mepe PasBUTHS TEXHUYECKOTro nporpecca, rnpume-
HSIOT BCE Yallle W valle.

Bce npoune npu3Haku onpeaensiorcs B3anMoAONOMHIONIHMH MaK-
po- M MUKpoMmeTonamu. Tak, HanpuMep, TEKCTYpa ONMChIBAETCS B OC-
HOBHOM 3PUTEIBHO, HO MPUYMHA CIOMCTOCTH (3T0 NKMbO MociienoBa-
TETLHO MEHSIOLIASICS PA3MEPHOCTD, Pa3IMYHBIE COCTABBLE C10e06pa3y-
OLLMX YaCTHLL, TMOO0 UX YIUIMHEHHOCTh M OJIMHAKOBAs OPUEHTHPOBAH~
HOCTb) M JIETAJIM ee CTPOeHMs pacKpbiBaeT Ham MuKpockorn. To xe
elte B Gonblueit MEpe OTHOCHTCH K XapaKTePUCTHKAM CTPYKTYDbI, KO-
Topast 6€3 HCMONB30BAHNS MMKPOCKOMA B HEKOTOPHIX CAyYasX TPAKTY-
eTcsl HempaBWIbHO MO0 Mano obocHoBaHHO. Hanpumep, ouens 60ab-
lasg rpynna rnopoja obaagaerT Tak Ha3bIBAEMBIMH AeAuUmoMOp@hHbIMU
MAKPOCTPYKTYPaMH — KOIjJa MX KOMITOHEHTbLI He PasiuydHuMbl HEBO-
OpYXKEeHHbIM r1a3oM. CBeXMit M3JI0M KycKa Takoil nopojsl obiagaer
XAPAKTEPHON «3eMJIMCTOM» [MOBEPXHOCTLIO. DTO MEPrejiv, MUCYHii MeJT,
JIMATOMMTBI, TPEMEsbl, OMOKM, HEKOTOPbIE APTM/UTUTHI M OTYACTH
ocdoputsl. MakpoCTPYKTYphl Y HUX €IMHOOOpa3Hbl, 3 MUKPOHA0-
MIOIEHUs PACKPHIBAIOT HAM OIHMH M3 MATH BO3MOXHBIX BADHAHTOB MX
MCTMHHOMN CTPYKTYphl: 1) GmomopdHas, T.e. obpasyemasi ocTaTtKaMu
MHKPOOPraHM3MOB pa3MepHOCTBIO B | MKM M Meibue (Mesa, AHaTo-
MMT); 2) MUKPOIETPUTOBAs, T.€. COCTOSLLASA U3 Pa3ApObAeHHBIX U U3-
MeJIbYEeHHBIX B NOPOIIOK HaCTH4eK KapOOHATHBLIX KPUCTALIOB M3 CKe-
JIETOB MOPCKHMX XHMBOTHBIX (HEKOTOpBIE Mepresiun); 3) neaurosas (ot
rpey. pelos — riauuHa), 06pa3soBaHHasA CKOIUIEHUAMM JIMCTOBATHIX JIMDO
MrOJIbYAThIX KPHCTA/UIOB IIMHUCTBIX MMHEPANOB (apruuiuThel); 4) amop-
thHas, obycnoBireHHas Koaryasuuei reas M3 KOJUIOMIHOIO pacTBopa
(MHOrMe Tpemnesbl, ONOKKM, HEKOTOpkie (octhopuTer); 5) cMmeladHas,
00beIMHMBLLIAS 2JIEMEHTBl HECKOJIBKUX M3 BbILLIEHA3BAHHBIX CTPYKTYP
(MHorue ocopurer 1 onoku). CooTBETCTBEHHO ciejiaHHOMY Hab110-
JCHUIO IeHETHUYECKAs MHTEPNpeTalus Hawero o0beKTa B KaKIOM M3
[epeynciIeHHbIX ciyyaes Oyaer pasHoi.

[ToapoGHo npuemsl reHeTHUYECKOro aHanusa onucatbl B [11 yacru
vuebuuka. Ho B nio6oM ciayuae JMTONOr NpeaBapser CBO aHaIu3 je-
TAILHBIMM MaKpoO-= U MMKPOOTIMCAHHUSMH TMOPOJL MO BCEMY M3y4Haemo-
My UM paspe3y. HaumeHOBaHMe M3yuyeHHOH NMOpoOAbl HenecoobpazHo
aenars noapobHbiM — M3 5— 10 1 Gonee cioB, OTBEYAIOLLMX BhISBJICH-
HBIM MOpPOAHLIM NpH3HaKaM. Hanpumep: «rnecuaHUK CBETIO-Cepblid,
HA BLIBETPE/IO NOBEPXHOCTH OypoBATLIH, MEJKO-CPEAHEe3ePHUCTBIN,
CpeiHecopTUPOBAHHDIH, HESICHOC/IOUCTBIIA, CYHIECTBEHHO KBapLIEBbIii,
C Onajo-xajJueZIOHOBLIM LIEMEHTOM BLINOJIHEHUS I10P, KPENnKWil, He
MOPHCTBIN, C peIKMMH BKITIOYEHUSAMHU OOYIJICHHOMN IPEeBECUHbBI U ayTH-
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TEHHBIX KPUCTAIOB [IMPUTA; CO BTOPMYHO KOPPOAMPOBAHHBIMH 06-
JIOMOYHBIMH 3€PHAMM M YaCTUYHBIM OKHCJIEHHMEM Muputa u OB Ha
TIOBEPXHOCTSIX BHIBETPUBAHUS (IIPUYUHEI OypoBaTOCTH)»,

B Kaxxaom HaMMEHOBAHHU COIEPXKUTCS BJIEMEHT FreHETHYECKOH MH-
dopmauuu. CocraBus KapTOTEKY Uil MHOTMX JECSTKOB WM COTEH
OIMMCAHHBIX HAaMU 00pPa3LOB U IMUGDOB, MOXKHO, BO-TEPBLIX, U3 BCe-
O 3TOr0 MHOroo0pasus CrpynmupoBaTh COIMTACHO ONMHAKOBOCTH M
TTOXOKECTH TIPU3HAKOB OMpesie/IeHHOE KOJIMYECTBO TAK HA3bIBAEMBIX
aumomunos. Kaxnomy us aux naercs moapo6Hoe OIHUCaHue, a ISl pas-
HOBHIHOCTEH OTMEYAal0TCs YACTHBIE OTIMYUSL. Bo-BTOpEBIX, MOXHO cO-
CTaBUTb IPaUUECKYIO JIereHy IMTOTHIIOB, B-TPETBUX, UCIOJIL30BATH
e 1711 0003HAYEHUSI CMEHSAEMOCTH BbISBIEHHBIX HAMH JIMTOTUIIOR B
TEOJIOTMYECKOM paspese WM Ha IUIOLLAAM PACTIPOCTPAHEHUS KAKOM~
JMBO0 CTPATUDUIMPOBAHHOM NAYKK. A 3TO BAXHbBIA AT K BBINTOJIHE-
HUIO JIMTOJIOro-(hauuanbHOrO aHaNIM3a M JaIbHEHIIHM Iajieoreorpa-
buyecknm mocTpoeHMAM. IIpuctymnasg Kk HUM, reosor obs3an pacrnoJa-
raTh HEOOXOAMMBIMM OCHOBAMM 3HAHMUIL O npoleccax, 3aKOHOMEPHO-
CTAX M CTAIMAX OCANOYHOTO MOPON00BPA30OBAHMA, K KOTOPBIM obpa-
THMCS Jlaniee, 1moc/ie KpaTKOTO PacCMOTPEHMS MCTOPUH Pa3BUTHUSI JH-
TOJIOTMYECKOH HAYKH.

Fnaea 2

KpaTkue ceepneHus o6 MCTOPUU NUTONIONrNYECKUNX
uccnenoBaHum

Hayka 06 ocamounbix o6pa3oBanusx sumonozus (B aHIIOA3BIYHOMH
JIUTCPAType — CENMMEHTONIOTUA GO OCaNoYHas METPONOrHs), Tep-
BOHAYATLHO MMEHOBABLUASACA KaK nempozpaghus ocadourbix nopod, ocdop-
MHJIACh B CAMOCTOATEIBHYIO (DYHAAMEHTANLHYIO BETBb I'EOTOTHH B Ha-
yanie XX B. Ho kopHu ee yxomar B XIX CTOJIETUE, KOTIa, MO CI0BAM
H.M. Crpaxosa (1971), «nerporpadusi ocanoynsix MOPOJ pa3BUIACh
HE B HeZpax oOLel neTporpaduu UM MUHepaIoruu, a B Heapax ¢a-
UHAJILHOTO aHATM3A M aleoreorpaduu Kak CpeicTBo K AaTbHeHIeMy
yIIyOIeHUIO M MO3HAHHIO GbusuKo-reorpaduuecKx YCIOBHMIi M Mexa-
HU3Ma POPMHPOBAHUS OCALOYHBIX TOPO». B 310 Bpemst B EBporne ye-
[ICLLHO pASBUBATHCE rEONOTMYECKHE KAPTUPOBAHHE U CTpaTHrpadus
Graromaps TpynaM KJIAcCHKOB reojoruu B.Cwmura (1769—1839),
XK. Kiosbe (1769—1832), A. Bponbspa (1770— 1847), ux y4eHUKOB u
nocnenopareneii. LInpoko npuMeHsIcs ManeoHTOIOTHYeCKMi METON
NPUMEHHUTENLHO K BO3pAaCTHOMY IATHPOBAHUIO M IIPOCTPAHCTBEHHOMY
KOPPETMPOBAHUIO MOPOAHBIX KOMILTEKCOB. Havanuchy nomsitku cosna-
HUs naneoreorpadguyeckux cxem. W snecs OKa3a10¢h, YTO OJHOMN Ma-
ICOHTOJIOrMH HENOCTATOYHO B OTPLIBE OT AHANU3A TPUHALIEKHO-
CTH BMECTHBLIMX OKAMEHENOCTH OCATIKOB. BriepBele Ha 310 OGpaTHI
BHMMaHMe 1Beruapen A. ['peccaun (1838), OTMETHBLINH 3aKOHOMEp-
HYIO MPOCTPAHCTBEHHYIO H3MEHYHMBOCTH OMHOBO3PACTHBIX OCATOYHBIX
TOJILL B FOPCKHX AJIBIAX, YETKO KOPPEIUPYEMYIO € M3MEHUMBOCTBIO
(ayHel, xuBIIeH B 0GCTAHOBKAX Pa3MIHON IIIYOHHHOCTH MOPCKOLO
IHa.

Takue cTpyKTYpHO-BellleCTBEHHBIE U3MEHEHHS MOPOMd, MJIH «MO-
IU¢UKaLHMK cTpaTHrpadUYecKoro FOPM30HTa», OTPa3UBLIHE H3MEHE-
HHsl 0GCTAHOBKM APEBHETO OCANKOHAKOTUIEHHUs, I pecciy HasBaj ja-
TUHCKMM TePMMHOM facies (1OCTOBHO He MepeBOAMMBIM Ha PYCCKH
A3bIK 1 0003HAYAIOLINM WIHI0», HO He B GYKBAIBHOM CMBbICIE NnopT-
PeT, a mpUOIH3UTEIBLHO afeKBaTHBIM HalIeMy TOHSITHIO «OOIHK»).
Hauubiit TepMuH «pyccuduruupoBan» npodeccop Kazanckoro VHU-
Bepcurera H. A. [onOBKMHCKMH, BBLIETUBLIMI hanuu MOPCKUX, MpH-
OpexXHO-MOPCKHMX U KOHTHHEHTATLHBIX KapOOHATHBIX M TEPPUTEHHBIX
OTroxenuit nepmu Kamckoro IMpenypanss B 1868 — 1869 rr. C aToro
MOMEHTa OCO3HaHMe pPelIallei poau ¢$u3HKO-reorpadMyecKux 06-
CTaHOBOK B (hOPMUPOBAHMM OCALOYHBIX TOJIIL BBI3BAIO TOBBILLEHHBIH
MHTepeC K UX MeTPOrpahUuecKUM MCCIIeI0BAHMSIM. LenHeitiue Bxia-
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Ibl B TAKME WCCIIENOBaHMA BHecau B Hayane XX B. OTeYECTBEHHbIE
yueHbie. DT0 npexzae Bcero akanemMuk A. 1. ApxaHreibCKuit u npogec-
copa A.T1. IMasnos u ®. 10.Jlesuncon-Jleccunr. B nauane 20-x r. XX 8.
NPUCTYNWIM K YTEHHMIO JEKUMi Mo Kypey nerporpadun ocamovHbIX
nopoa M.C.IIseuos (1934) B8 MOCKOBCKOM YHHBEPCHTETE, a MOTOM
B MockoBckoM reosoro-passenounom uaerutyre (MI'PH), B.T1. Kpo-
toB B Kazanckom ynusepeurere; 8 Hauane 30-x rr. — JI. B.[Tycrosanos
(1940) 8 Mockosckom HedTsiHoM uHCTHTYTE. Toraa xe cepuio pabor
0 reHe3uce OCANOYHBIX PYI ONyGIMKOBAI TANTAHTIMBBLIA JICHUHIPAL-
ckuit munepanor 5. B.CamoiiioB, K COXaJIEHUIO, BCKOpe YIUEALIHA
W3 KH3HU M HE YCMEBIIMI MOTHOCTHIO PEATU30BATh CBOH MIEH.

3a pybexoM B 3TOT MEPHOJ TOXE PE3KO OXMBHWIICS WHTEpPEC K CH-
CTEMATHYECKOMY M3YHEHMIO OCanouHbIX obpasosanmii. Tam B 1916 1.
(dpanuysckuit reosor JI. Kaito (L.Cayeux) onybaukosas meroantie-
CKO€ PYKOBOJICTBO IO MCCJ/IEJI0BAHMIO OCAIIOMHBIX FOPHBIX MOPOJ, a B
1922 r. npu reonoro-reodusuyeckom oraenernun HaunonanbHoro ue-
cnenosarensckoro copeta CLUIA Obu1 co3iaH KOMMTET 1O CEIMMEHTA-
My mon npencenatenscrsoM B. Borana (W.Vaughan). DtuM Komure-
TOM GBUT pa3paGoTaH MIaH JUIsl COCTABJIEHHs] MOHOrpadHyecKoro «Yye-
Hust 06 06pa3oBaHUK OCAIKOBY, KOTOPBIi B Teuenue 10 et ObuT peanu-
soBan B kuure (916 c.) V.X. Teenxodena (William H.Twenhofel) ¢
COTPYIHMKAMH, NepeBeleHHOM Ha pycckuit a3bIK B 30-x rr. (TBenxo-
den, 1936).

K 40-m rr. XX B. B CCCP 3acusina nuesiia yyeHbIX-0Cal04HHUKOB,
cpenn KOTOPBIX SIPKO BBIAETMIMCH TPH «3Be3/bl MEPBOI BETHYHHBIN:
npodeccopa JI. B. [Tycrosanos, M. C. llIseuos n akanemuk H. M. Crpa-
xoB. ITepBbie ABOE M3 HUX ONMYOAUKOBAIH Y4eOHMKH, HE YTPAaTHBILIHE
CBOEH 3HAYMMOCTH 10 HBIHEIIHMX JHEel, HECMOTPA Ha TMraHTCKHit
06bEM TMOCTYNMHUBIIMX K HAM C TeX MOpP HOBbIX CBEACHMI U OTKPBITHH
(0co6eHHO OTHOCHTEIBHO OKEaHCKON CeIMMEHTALINH).

Toraa xe KpynHeilumid, MpU3HaHHbIAH Ha MUPOBOM YPOBHE TeOpe-
ik auronornn H. M. Crpaxos, KoTopslii pabotan B I'eonornyeckoM
nucturyre — F'MH AH CCCP (r. Mocksa), BBeJl B IPaKTHKY HCCle=
JIOBAHUS «CPABHUTEJILHO-JIMTONIOMMYECKOTO METoAa» — OCHOBY JUIS

MO3HAHUS FEOJOrHYECKOr0o NPOULIOro NoCpeacTBOM TIATE/IbHOro He- .

c/lefloBAHMs TIPOLIECCOB M YCIOBHIE COBPEMEHHOI0 OCATKOHAKOIUIE-
HWUA HA KOHTHHEHTE, B MOPSAX M OKeaHax, ¢ KOppeKTHBAMH, YUNTbIBa-
OLIMMH HEOOPaTHMOCTh BOJTIOLIMH YCIIOBHIA CEIMMEHTAIIMK. DroT yue-
HbIi Harmmcan 12 KpyIMHBIX MOHOrpadmit u coTHH cTaTeit, paspaboras
K cepenue XX B. CTPOiHbIE OCHOBBI TCOPHH JIMTOIEHE3a, B KOTOpO#
rnasHeiiuM GakTopoM («IBHXYLIEH CHIIOH») MPOLECCOB OCalKo- W
Nopon0o6pasoBaHMs CIYXUT KIMMATUYeCKast 30HAIbHOCTL B npeic-
JIAX MATEPUKOB, BHYTPMMATEPHKOBBIX M OKPAMHHbBIX MOPCKNX Gacceit-
HOB. BBIIO TakKe NoKa3aHo OTIMYHTEIbHOE CBOe0OpasHe ByJIKAHOTeH-
HO-0CAIONHOTO M OKEAHCKOro THMa JnToreHesa. OuyeHb MHOTO MeCTa
y/Ie/IeHO FEOXHMMHM OCATOYHBIX TPOLECCOB M CrienHduKe 0CaLouHOro
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pyaorenesa («tpuage» pya Al-Fe-Mn, meau, noaumerannam, doc-
dopuram u ap.). Inasubiit 3-tomusiit Tpyn H. M. Crpaxosa (1962)
6b11 yaocToeH JlenuHckoi npemun. 1o cHx MOp JIMTONOTH YEPraoT U3
Hero miaeu v (akTel, HalleAlIMe NMOATBEPXIEHHWE B MOBCEIHEBHOI
ggaxmxe Hay4HO-MCC/IeAOBATELCKMX M MOMCKOBO-Pa3BeOYHbIX pa-

T.

Bumecre ¢ H. M. Ctpaxossim B leonornueckom unctutyre pabora-
au Boaaiolecs autonoru B. C. SI6nokoB 1 0. A. KemuyXHHKOB, KO-
TOPbIE CO3AANM WIKOAY MO MNPUMEHEHHIO JETANLHEMIero JIMToN0ro-
dhalManbHOro (réeHeTHYeCKOro) aHajiM3a APEeBHUX OCAMOYHBIX TOJIL
NPHMEHHUTEIBHO K pa3paboTke naneoreorpauu, Ha npumepe mccie-
JIOBaHMs PA3HOBO3PACTHBIX YIVIEHOCHBIX OTI0XKEHMIA.

[TepBbIX CBOMX YCNIEXOB IOCTUIVIN KPYMHBIE YYeHBIE ~THTONOrH HHbIX
uHcTnTyToB — B.T1. Barypun (iccnenosasus TeppureHHO-MHUHEpao-
rudeckux nposuHumii), I A. BymiMHckuit (MccrenoBaHms MUCYEro
mena, Ookcuros), JI.T.Canoxuukos (6okcutst), A:B.Ka3zakos u
b. M. Tummensdapb (poedoputsr) u muorue apyrue. [oapoGHee 0 Hux
MOXHO MpoUecTb B UCTOpuyeckoM o63ope H. M. Crpaxosa (1971) obbe-
mom 610 c. (1).

B nepuon Benukoit Oteuectsennoii BoitHst 1941 — 1945 rr. seauch
HaNPsKEHHBIE IE0JIOr0-pasBe/IoYHbIC H NMOUCKOBbIE paboThl Ha Ypane,
B Cubupn n Cpeaneit Azun. Iocse BoitHbl, BIUIOTh 10 90-X rr. XX B.
5Ti paboTsl ObLIM ewe Gosee paclIMPeHbl U AKTHBU3UPOBAHBI. Om;
npuHecau oOmibHelmii GakTHYeCKnit MaTepuan, HyXIaBLIMICS B
CHCTEMAaTH3aLMK M OCMbICICHHHM JiuTooraMu. K s3Tomy MaTtepuany mo-
GaBMIMCH MACCOBbIC MCCIEOBAHMS MATOM3BECTHBIX MPEXKIE OCATKOB
OKEaHCKMX IIYOMH Ha CrieuHanbHO 060py10BaHHBIX OYpPOBBIM CHApsi-
KEHHUEM KOpabax M NOABOAHLIX OOMTAEMBbIX anmnaparax. A Ha cylue y
Hac B cTpaHe OBLUIM 3aJI0XKEHbI CBEPXIYOOKME CKBaXHMHbL. OmHa u3
Hux (Tiomenckas CI'-6) Bekpsuia K 1990 r. ocanoyHbie TOMUM ME30-
304 10 OTMETKH 7,2 KM.

bnaronapst 3TuM MaTepuanam pociM M YKPEMSUIUCH IHKOJBI MC-
cenoBatesneit ocano4HbiX KoMruiekcos. [TogBunock MHOXecCTBO pa-
00T M MMEH JTUTOIOTOB, CTABLIMX TeNephb IWMPOKO H3BeCTHBIMK. Kpyn-
Hble paboThl MO HCCACAOBAHMIO OCANOYHBIX (hopMaLMit, naneoreorpa-
(MM 1 nONE3HBIM HCKONAEMBIM OCAJIOYHOTO FEHE3MCA H3NAIOT: AKALIE-
MUK A.JL SiHwmn (Cubupcekoe otaenenne AH CCCP, r. HoBocu6upek),
akanemuk B.W.TTonos (TamkeHTCKMI rocy1apcTBEHEbINR YHUBEPCH-
TeT), 4nen-koppecrnonaent AH CCCP H.B. Baccoesny (MIY mm.
M. B. Jlomonocosa), npodeccopa JI. B. Pyxun (Jlenunrpaackuii rocy-
dapcteenHbiit yuusepeuteT), H. B. Jlorsunenko (XapbKoBekuil, a 3atem
Jlenmnrpanckuit rocymapcrseHHbie yuusepcuretsl), I'.®. Kpamenun-
HUKOB (Mockosckuit rocypaperseHnblit yaupepeurer), 0,11, Kaza-
PuHOB (Hosocubupck), M.A.Beuiuan (ToMckuit rocynaperseHHbiii
Yhusepcurer), I'. A. Kaena (Bcecolosnblit HAy4HO-HCCIS0BATETLCKHIA
MHCTUTYT reonoruu Hedn, Mocksa), C.T.Capkucan, T.T. Kny6osa
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