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1. B. BUTYH (BCETEN)

TUIbI KPEMHUCTBIX OBPA3OBAHUI B KAPBOHATHBIX OTJIOXKEHMAX
CEPITYXOBCKOI'O SIPYCA BOPOBUUYCKOTI'O PAVIOHA

IIpuBomMTCS XapaKTePHCTHKA KPEMHHUCTHIX 00Pa30BaHMii CepImyXoBCKOro sipyca BopoBuuckoro paiiona
B cpexHeM TedeHnu p. McTa. PaccmaTpuBaioTcst HX MOp(0JI0rHs, BelieCTBEHHO-CTPYKTYPHbIE OCOOEHHOCTH

U CTaauu 00pa3oBaHMs.

KiioueBsie ciioBa: kpemnucmoie 00pazoeanus, cepnyxo8cKuil spyc, cmpykmypol, nempoepaguueckuil

aHanu3, 31eKmpoHHas MUKpPOCKONUA.

The characterization of siliceous concretions of the Serpukhovian Stage in the Borovichsky Region in
Mista river valley in the context of their morphology, material and structural features, and stages formation.
Keywords: siliceous concretions, Serpukhovian Stage, structures, petrographic analysis, electron

microscopy.

BBenenne. OxpeMHeHUE KapOOHATHBIX OTJIOXKEHUN
B BUJIe pa3HOOOPA3HbIX KOHKPELU — SIBJICHWUE JOCTa-
TOYHO OOBIYHOE, MHOTOKPATHO OIMCAaHO M B LIEJIOM
OTHOCUTEJILHO TTOApOOHO u3ydeHo [2, 3, 5—13, 17, 19,
20]. KoHKpelMoHHbIe KPEMHUCThIE 00pa30BaHUs WU
MPOCTO KPEMHU MO 00beMY 3HAYUTEIBHO YCTYIAIOT
IUTACTOBBIM KPEMHMCTBIM IOPOAaM, OTHAKO Pa3BUTHI
JIOCTaTOYHO IITMPOKO B PA3TMYHBIX OTIOXKEHUSIX, TJIaB-
HBIM 00pa30M B U3BECTHSIKAX (BKJIIOYAsl MUCUUI MeT)
1 IOJOMUTAX, pexXe B Mepressix u ¢docdopuTax, eie
pexe B IecYaHO-aJIeBPUTOBBIX U TJIMHUCTBIX ITOPOJIaX.
KpemHucTble 00pa3oBaHUsl U3BECTHHI B OTJIOXKEHUSIX
IMPaKTUYECKN BCEX BO3PAcTOB, HO HamOOJEEe pacmpo-
CTpPaHEHBbI B OCAOYHBIX, a TaKXKe MEJIOBBIX TMOPOIaX
HUXXHEro u cpeaHero kapooHa. Bompochl reHesuca
KPEMHUCTBIX 00pa30BaHUIl OCTAIOTCS TUCKYCCHOHHBI-
MH. DTO KacaeTcsi Kak MCTOYHWMKOB BeIeCcTBa, Tak
1 crioco0OoB, YCIOBUI U CTauii €ro npeodpa3oBaHusl.

B kapOoHaTHBIX TOpOMAaX HUKHETO W CPEIHETO
kapooHa ITonMockoBHOTO 6acceiiHa KPEMHUCTbIE 00-
pa3oBaHMsI PacCIpOCTpaHEHbI BeChbMa IIIMPOKO U U3Y-
yanuch 3. A. bormanosoii, A. 1. MopIBUHOBEIM,
B. U. Cranesuu, P. ®. Texkepom, C. I. BunHsakoBbm
U ApyrumMu uccienoBatenssMu. OnHaKo o 3aKOHOMEp-
HOCTSX MX pacIipelieicHUs B pa3pe3e W BOIIpocax TeHe-
31ca pa3HbIe aBTOPHI BBICKA3bIBaIM pa3Hble MHEHWUSI,
nHorma B3aumouckimovatonye. Tak, 3. A. bormaHosa
BBICKA3aJIa MBICIIb O TOM, UTO KeJIBAaKW KPeMHEH HITK-
Hero kKapOoHa OOpa30BBIBAIUCH B JUTUMDULMPOBAH-
HOI mopoje MO BJIMSIHUEM TPYHTOBBIX BOA B CBS3U
¢ TpoleccaMi JOJTOMUATH3ALINI W HAKOIJICHUSI TJIMHU-
CTBIX MPOMYKTOB cpeau u3BecTHSKOB [2]. P. d. Tek-
Kep CBsA3bIBAT (hOPMUPOBAHUE MaHHBIX KPEMHUCTBIX
00pa3oBaHUil C XOZaMU MJIOEAOB TEUXUXHYCOB [6].
C. I. BulHAKOB Mpy U3yYeHUU KPEMHUCTBIX OOpa-
30BaHU HUXKHETO W CPEHEro KapOoHa BBIICIUI 1Ba
TeHEeTUYCCKUX THUIIA: TIEPBBIN — KPEMHU 3aMEIIeHMUS,
KOTOpbIE TIOSBJISUIMCh HAa MECTe KaJblIUTa B M3BECT-
HSIKax; BTOPOMl — KPEeMHU 3alloJHEHUS, 3aKylopuBa-
IOIIKE IYCTOTHI B KapOOHATHBIX TTopoaax. OH mpuiiesn
K BBIBOJY, UYTO KPEMHM TI0 CBOEI MPUPOIEe BTOPUUHBI
U TIpUypoueHbl K HauboJjiee IIyOOKOBOAHBIM opa-
MUHU(EPOBBHIM (hallMsIM U3BECTHIKOB, MPU ITOM OT-
CYTCTBYIOT TaM, TJie M3BECTHSIKM TIPEICTaBICHbI BOIO-
pPOCTIEBBIMU U 00JIOMOYHO-0PaXUOMOJIOBLIMU TUTIAMMU,

T. €. ¢GopMUPOBaHUE KOTOPBIX COOTBETCTBYET Ooiiee
MEJIKOBOAHBIM OOCTaHOBKaM [5].

Y4uTbIBasi HEKOTOPbIC PA3HOYTECHUST B TIOHMMaHUM
TepMUHA «KPEMHUCThIE 00pa30BaHUsI», B JAHHOM pa-
00Te MbI pazinyaeM UX 000COOJeHHbIE U HE00OCO-
oneHHble (GopMbl. K mepBbIM OTHOCITCS KOHKpPELUMU
pasanyHoi MOPGOJIOruU, KO BTOPbIM OKPEMHEHHbIE
KapOOHAaTHBIC MOPOAbI. PelIeHN0 reHeTUIeCKMX BO-
MPOCOB MOTYT CIOCOOCTBOBaTh OoJjiee TMOJHOE pac-
KpbITHE BelleCTBEHHO-CTPYKTYPHBIX OCOOCHHOCTEM
KPEMHUCTEIX 00pa30BaHUii, a TAKKE X COOTHOIIICHNE
C KOMITOHEHTaMU1 BMEIIAIOIIMX ITopo. JleTalbHoe n3y-
YyeHMe JaHHBIX XapaKTePUCTUK KPEMHUCTHIX 00pa3o-
BaHWI, IIUPOKO PaCIPOCTPAaHEHHBIX B KapOOHATHBIX
MOpOoIax CEPITyXOBCKOTO sIpyca, M COCTaBUIIO OCHOBHYIO
3a1a4y MCCIIEIOBAHUIA.

DaKTHYECKHiT MaTepual U METOAbl MCCJIeI0BAHMIA.
KapOoHaTHbIE OTJIOXEHUSI HUXHEro KapOOHa, cOo-
Jnepxkaliie KpeMHUCTble O0pa3oBaHUs pa3IUYHOMN
MOpPGhOJIOTUY, U3YYaIuCh aBTOPOM Ha TEPPUTOPUU
CeBepo-3amagHoro Kpbla MOCKOBCKOWM CHHEKJIU3HL.
Pa3zpesbl crpaturpauiecku OTHOCSITCS K CEPITyXOB-
CKOMY SIpycy — TapyCCKOMY, CTEIIEBCKOMY M IIpO-
TBUHCKOMY TOPM30HTaM (MECTHBIE CcTpaTturpaduye-
CKUe ToapasfeieHus] — POBHEHCKas, TOHEpeTcKasl
M YTJIOBCKasi CBUTHI). PaboOThI MpOBOAMINCH B JOJU-
He p. McTa, rme paspe3 BCKPHIT MHOTOYMCICHHBI-
MU oOHaxeHUsIMH. DaKTUUECKUI MaTepHrall coOpaH
B TeYeHMe Tpex IMosieBbiX ce30HOB ¢ 2006 mo 2008 .
B XOoI¢ YIeOHO-TIPOM3BOICTBEHHBIX IPAKTUK Kademap
MaJICOHTOJIOTUM U JIMTOJIOTUM U MOPCKOHN TEOJIOTUM
B cocTaBe reojiormyeckoro otpsiaa CIIOIY. leranb-
HO ompoOoBaHO 9 pa3pe3oB M cOOpaHa KOJUICKIIUS
KamMeHHoro martepuana, usz 6onee 700 obpas3LoB u3-
TOTOBJICHO M OXapaKTepM30BaHO IeTporpaduyecku
Takoe Xe KojmdecTBo IumdoB. [lerporpadumueckue
OIMUCaHUSI COMPOBOXAAIUCH (BoTorpacdusiMu ILIU-
¢oB mopoxn. Ilerporpadpuyeckuit aHanu3 U ¢GOTO-
rpacdupoBaHNE BBIMOJHSINCH Ha ITOISIPU3ALMOHHOM
mukpockorie Leica DMPL. JletanbHOoe u3ydyeHUE
10 00Opa31oB MUKPOCTPYKTYP M MUHEPATbLHOTO CO-
CcTaBa KOMIIOHCHTOB IIOPOI IIPOBOAMIOCH METOIAMU
3JICKTPOHHOUM MUWKPOCKOIMMKU B PecypcHOM IeHTpe
MUKpocKonuu u MukpoaHanuza CII6I'Y Ha mpubope
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Turnbl KPEMHHUCTBIX DOTO KPEMHUCTHIX TTpuypoueHHOCTh XapakTepHble TapameTpsI
00pa3oBaHuit 0o0pa3zoBaHUit B pazpese 0COOEHHOCTHU
TpyOuaTbie XaoTnyHO pacnojioxkeHsl | [IpaBunbHasg — HuauHapude- | JInrHa KOHKpe-
KPEMHUCTbIE B Tauykax OuomopdHoro [ckassi ¢opma, ITOBEpXHOCTb uii ot 2—3
KOHKpeluu M3BECTHSIKA C OOMJIMEM | KpeMHel mepoxosarasi, | g0 20—25 cm,
C OKPYTJIBIM Ce- 00JIOMKOB pakoBUH Opa- | OKpacka M3MEHseTcs OT Iie- | auametp ot 1,5
yeHueM (tum A) XWOIOJ, JABYCTBOPYATHIX | pupeprun K LIEHTPY OT cBeT-| 10 15—18 cMm
MOJUTFOCKOB, KPMHOUIECH |JI0- 10 TEMHO-CEPOii
ToHKOITIaCTOBBIE IlepecnmavBanue ¢ 10- | 3ajleraHre COTJIACHO Haruia- MorHoCcTh
KPEMHUCTBIC JIOMMTaMH, B pa3pe3e BbI- | CTOBAHUIO, IO CTPYKTYpe 00-| KPEMHUCTBIX
oOpa3zoBaHus JIEJISIIOTCS] B OJIHY TauKy | Jiee phIxjioe, 4yeM TpyOuaTbhie | oOpa3oBaHMi
(tutmt b) KOHKpPEIIMH, OKpacka Topod| OT 2 10 25 cMm
HepaBHOMEpPHas
JInH30BUIHBIE B kpoBie KpymHo-cpen- | 3ajeraHue 4eTkoe, KOHTaKT JInH3bI
KPEMHUCTbIE HEIJIUTYAThIX  IJIOTHBIX | ¢ BMewaommmu mnopogamu | 10 20—30 cm,
KOHKpPELK1 KapOOHATHBIX TTOPOJT pe3kuii. 3oHanbHas okpacka,| g0 10—15cm
(tun B) MOBEPXHOCTh KOHKpeUHUit B LIMPUHY
TMOKPHITA KOPOUYKOM, MeHee
IUIOTHO, 4YeM OCHOBHas
Macca KpeMHSI
OKpeMHeHue OkpemHeHue mnpuypode- | HepaBHOMepHOE — OKpeMHe- Mo1HocTh
KpucTasinye- HO K MaykaM KpMCTall- | HUE€ OCHOBHOI KapOOHATHOI | OKpeMHEHHOM
CKHX Kap0o- JIMYECKUX KapOOHATHBIX | MACCHI BBITIOJTHEHUEM KBap- MavykKu
HaATHBIX TTOPO/I OpOJ LIEM KeOoJ, TpellrH 1 mmyctoT | ot 0,35 10 1,62 M
(tun IN)
OKpeMHeHue B kpomie madyek Owo-|OKpeMHEHHE pPa3BUTO Kak MOIIHOCTh
O6roMOpGHBIX MOpPGHBIX  M3BECTHSIKOB | IO JIETPUTY, TaK M IO lie- | OKPEMHEHHBIX
KapOOHATHBIX ¢ 00JOMKaMHM paKOBUH |JILIM pakKOBMHaM, B pa3pese | mopox mo 1,25 M
Opoj, «KOPKO- Opaxuorno/, IBYCTBOpYa- | KAPOOHATHBIE OKPEMHEHHBIE
BOE» IO PAaKOBM- TBIX MOJITIOCKOB, KOpaJi- | TOPOAbl PE3KO CMEHSIOTCS
HaM (tur [1) JIOB JIOJIOMUTAMU

Puc. 1. Tunuzanus ¥ XapakTepUCTHKA KPEMHHCTBIX 00pa30BaHMii B pa3pe3ax CepmyxoBCKOro sipyca aoJuHbI p. Mcra

HITACHI TM3000. B mpolecce AeTaabHOTO IMETPO-
rpauueckoro aHajM3a B U3y4aeMbIX pa3pe3ax ObLIU
BbIZe/IeHbI uToslornyeckue Buabl (JIB). Ilpu ux BbI-
JIeJICHUY Y HOMEHKJIAType MCIOJIb30BaHbl MPUHITUTIBI
BEIIIECTBEHHO-CTPYKTYPHOTO KJIacCU(DUIIMPOBAHUS,
pa3paboTaHHbIE KOJUIEKTUBOM aBTOPOB W M3JIOXKEH-
Hble B «CHcTeMaThKe M KiIacCUDUKAIUU OCagOIHBIX
rnopoa u ux aHajoros» [21]. Tlox JIB moHumaetcs
HabOp BEIIECTBEHHO-CTPYKTYPHO-TEKCTYPHBIX OCO-
OeHHOCTell KapOOHATHBIX TTOPOJ, KOTOPbIE OTPAXAIOT
oTpe/ieIeHHYI0 0OCTaHOBKY OocankoHakoruieHus1. [1pu
3TOM OH COOTHOCHUTCS C TIOHSTUEM <«MUKpOhAIs»
Jx. Yuncona [18]. Haubosee pacmpocTpaHeHHbBIE
JIB cpenu kapOOHATHBIX MOPOA MU3y4aeMOW TOIIIU —
O6uoMOp(hHBIE M3BECTHSIKM M KPUCTAIMYECKUE J10-
nomutel. [locienHue 3amenialoT mepBble B Pa3ivy-
Holi crerieHn. CTanuu 3TOTO MPEBPAIIEHUST OTUETIUBO
HabmonaoTcsd B middax moa Mukpockornom. I[lpu
MOJHOM JOJIOMUTU3ALMU 00 OpraHOreHHO-00JI0MOY-
HOW CTPYKTYPE MCXOIHBIX U3BECTHSIKOB MOXHO CYIWTh
JIMIIB 10 CJieflaM OPraHMYeCKMX OCTAaTKOB, €lBa 3a-
METHBIX Ha (hOHE KpucTalInyeckoro nonomurta. Be-
IIECTBEHHO-CTPYKTYPHbIE TIPU3HAKN (KPUCTAUTA3AITHS
10 MUKPUTY, IETPUTY, pa3Mep KPUCTAIJIOB) YyKa3bl-
BalOT Ha TO, YTO JIOJIOMUTHI SIBJISIIOTCS BTOPUYHBIMU.
B atux mopomax Ha ocHOBe M3ydeHUs MOPGhOIOTUU

M XapakTepa pachpeneeHMs B TOJIIE BbIIEICHO IISITh
TUITOB KPEMHUCTHIX O00pa30BaHMil, pacIpoCTpaHEeHUE
KOTOPBIX 3aKOHOMEPHO MOYTHU B KaXXIIOM WM3YYEHHOM
obHaxeHuu. K HuUM oTHocarcs (puc. 1) KpemHu-
CTBIE TpyOYaThle KOHKPEIUM C OKPYIJIBIM CeYCHHEM
(Tunm A), TOHKOIJIACTOBBIE KPEMHUCThIE 0Opa3oBa-
Hus (tun bB), KpeMHUCTBIe JTUH30BUIHBIE KOHKpE-
uuu (tun B), okpeMHeHUe KPUCTALUTUYECKUX Kapbo-
HaTHbIX nopoj (tum I'), okpeMHeHue «KOPKOBOE» IO
pakoBMHAM B OMOMOpP(HBIX KapOOHATHBIX ITOpPOJAX
(tumt ). Ipu metaaTbHOM MCCIECIOBAHUM TSI KAXKIOTO
M3 9TUX TUIOB ObLT BbIACIEH KOMILJIEKC XapaKTePHbIX
0COOCHHOCTEl Ha MaKpo-U MHUKPOYPOBHE W3YUECHUS
BeEIIeCTBA.

Tun A — mpybuamosie KkKpemuucmole KOHKpeyuu
¢ okpyenvim ceveHuem. IlpuypodyeHBl K Mavykam OHO-
MOP(MHBIX M3BECTHIKOB C 00OWIMEeM OOJIOMKOB Opa-
XUOMOJ, IBYCTBOPYATHIX MOJIJIIOCKOB, KPUHOWICH,
dopamunucdep (puc. 2, a). Konkpeuuu pacmpocrpa-
HEHBI HEpaBHOMEPHO IO HAILIACTOBAHMIO M IO Jia-
Tepasiu. KOHTaKT KOHKpELUi ¢ BMEILIAIOIUMU I10-
ponaMu pe3kuii. KpeMHM mpakTU4ecKM MpaBUIbHOIM
HUIMHIPUIECKOI (hOPMBI C Pa3TMIHBIMU OTPOCTKAMMU.
IToBepxHOCTb KpeMHell llepoxoBaTasi, ¢ BbICTYIaMu
U YriyOJeHUsIMU BHYTPU KOHKpPEIMii, IMOKphITa Oe-
JIOl KOPOYKOW, ME€HEe TUIOTHOM, YeM OCHOBHAas Mac-
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Puc. 2. Tunbpl KpeMHHCTBIX 00Opa30BaHMiIi
W MX NPUYPOYEHHOCTH B pa3pese

a — JuTosoruyeckasi KoJoHka u3 ooH. Ne 3
(yp. IBepcTka) OMHOTO M3 TUITUYHBIX OOHA-
KeHMit p. McTa; 6 — TpyOuaTble KpeMHUCThIE
KOHKPELMHU C OKPYIJIBIM CeueHueM (Tun A);
6 — TOHKOIUIACTOBbIE KPEMHMCTbIE 00pa30Ba-
Hust (tun b); e — TMH30BUIHBIE KPEMHUCTbIE
KoHKpenuu (tun B); 0 — okpeMHeHue Kpu-
CTaJUIMYeCcKUX KapOoHaTHBIX nopoz (turn I);
e — OKpeMHeH1e 6MOMOP(HHBIX KAPOOHATHBIX
MopoJ, «KOPKOBOe» Mo pakoBuHam (tun )
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Puc. 3. BemecTBeHHO-CTPYKTYPHBIE€ PA3HOBHIAHOCTH TPYOUATHIX KOHKpenmii (THm A)

a — oro nrmmda — U3BECTKOBUCTHIN KPUNITOKPUCTAJUTMUECKUI KpeMeHb, yB. 10, Hukomu X; 6 — oto
nutida — MUKPOKPUCTAIUIMYECKUI KPEMEHb ¢ paCKpUCTAITM3alMel XalllleoHa 10 KBaplia 1o JAETPUTY
pPakoBUH Opaxuoriof, yB. 5, HUKOIU X; 6 — (POTO 3JMEKTPOHHO-MUKPOCKOITMUECKUX MU300pakeHUt
CKOJIa MUKPOKPHUCTAUIMYECKOTO KPEMHSI, OCHOBHAsI Macca MOpPOJIbl CIIOXKEHA XalleoHOM; ¢ — (GoTo
3JIEKTPOHHO-MHUKPOCKOMTMIECKIX N300pakeHUIA CKOJIa KPUTITOKPUCTATUIMYECKOTO KPEMHST — KPUCTa-
JIBI KBaplia; 0, e — GoTo 1uirida — KpUNTOKPUCTALIMIECKUI KPEMEHDb O C(hepOTUTOBOM CTPYKTYPOIi,

yB. 5 (0), yB. 10 (e), Huxkomu X

ca KpeMHs, TOJIIMHON 2—5 MM. BHyTpeHHssd 4JacTh
TPyOOK MMeeT KOHIIEHTPUYECKOe CTPOEHHUE, MHOTOA
OHa 3aroJIHeHa 0oJjiee PHIXIBIM MatepuanoM. OKpa-
CKa KpeMHel M3MeHsIeTCsI OT TTepudeprn K LIEHTPY OT
CBETJIO- 0 TEMHO-Ccepoii. JmnHa KOHKpeluii ot 2—3 10
25, muameTtp 1,5—18 cm (puc. 2, 6). [leTporpaduaeckoe
HCcCIeI0OBaHKE TTIO3BOJIMIIO BIACIUTH HECKOJIBKO Bellle-
CTBEHHO-CTPYKTYPHBIX pa3HOBMIHOCTEH JAaHHOTO TUIIA
KOHKpEIINi, B TOM YHUCIIe CPEead MaKpPOCKOITMICCKH
cxomHbIX (popm. Hambosee pacripocTpaHeHbI M3BECTKO-
BUCTbIE KPUTITOKPUCTALINYECKIE KPEMHHU, COCTOSIIIINE
u3 xanuenoHa 80—100 u kanpuura 0—20% (puc. 3, a).

Bropasi pa3HOBUIHOCTh — MUKPOKPUCTAJUIMYECKHUE
KPEMHM C y4acTKaM¥u PacKpUCTAJUIM3ALNU XaJIIe0-
Ha 0 KBapiia, 0ObIYHO 3aMellalolnuMu OMoMOopdHbIE
OCTaTKU: AETPUT PAKOBUH OPaxXUOIIOJ, IBYCTBOPUYATHIX
MOJUTIOCKOB, KpuHouaei, (popamunudep (puc. 3, 0).
IlepBoHayanbHO KapOOHATHOE BEIIECTBO PAKOBUH 3a-
MEIIAeTCs XaleIOHOM, KOTOPbIiA TOTOM MeCTaMU KPH-
crannusyercst B kBapil. CKeleTbl PaKOBUH U NETPUTA
TPU 3TOM COXPaHSIOTCS. YacTo MMeeT MeCTo OKpeMHe-
HUe Bcero 6MoMop(hHOro KOMIIOHEHTAa, MHOTAA JIUIb
YaCTUYHOE, WHOTJA HAa HUX Pa3BUBAIOTCS OTOPOUYKHU
MUMKPO3EPHUCTOTO KBaplia. BumpoBoil coctaB aeTpuTa,
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3aMeIIeHHOr0 MUHEpalaMi KpeMHe3eMa, aHaJIOTUYeH
COCTaBY HEMU3MEHEHHOTO IETPUTA BMEIAIOIINX TTOPO/I.
DJEeKTPOHHO-MUKPOCKOMMYECKUI aHalIu3 ToKasal,
YTO KPEMHHUCTHIE 00pa30BaHMS JaHHOTO TUITA CIIOKEHBI
MPAKTUYECKH YMCTHIM XaIIeIOHOM, KOTOPBIIA Y3HAeTCs
10 CBOEH SYEUCTOM CTPYKTYype, U KpUCTAIIaMU KBap-
11a, 3aMEIIAIIMMK PAKOBUHBI OMOMOP(MHBIX OCTATKOB
(puc. 3, 6, 2). TpeTbsi pa3HOBUIHOCTb MpPENCTaBICHA
KPUINTOKPUCTANIMYECKUMU KPEMHSIMU XaJlleT0HO-
BOTO COCTaBa, IJISI KOTOPBIX XapaKTEePHO HaIM4INE
cepoauToB, BOZMOXHO, MUKPOOUATTLHOW TTPUPOIBI.
CdepoauThl UMEIOT paaralbHO-TYYMCTOe BHYTPEHHEe
CTPOEHUE, OHU PbIKE-0yporo 1BETa U pa3MepoM OKO-
7o 0,02 MM (puc. 3, 0, e). Mopdosioruss KOHKPEIInii,
MMHEpPaJIbHbIA COCTaB, UHTEHCUBHOCTb OKPEMHEHUS
U CTeTNIeHb PacKpHUCTa/UIM3allMi KpeMHe3eMa 10 IIep-
BUYHBIM KOMITOHEHTaM TIOPOJI, B TIEPBYIO O4Yepeb 10
O0roMOpGhHBIM OCTaTKaM, YKa3bIBalOT Ha BTOPUYHOE
okpemHeHue. OOpazoBaHUe NJAHHOTO TUIA KpPEeMHeEH
CBSI3BIBAIOT C XXKHM3HENESITEIbHOCTIO MJIOEIOB TeMXUX-
HycoB. 2KMBOTHOE, TpoeaBIliee OCaa0K, Pa3sphIXJIsIo
ero, co3naBas xoanl. [To mpencraBienusim P. @. Tek-
Kepa, mocTpoiiku mnpoefgaHus Teichichnus okpyXeHbl
KpeMHEM, TOUHO KOXKYXOM, IMOCAEAHUI X0 B HUX U IO
CHX TIOp MHOTIJA OCTaeTCs ITyCTHIM, HE3aIOJHEHHBIM.
[ToaToMy Takue TMOCTPOWKU MPENCTaBISIM COOOM
yI0OHBIE TTPOBOASIINE KaHAbI IJIs1 HUPKYISIIUA O/~
3eMHBIX BOJI, KOTOpPbI€ B KAPOOHOBKIX OTJIOKEHUSIX Mo-
CKOBCKO# CMHEKJIM3bl YaCTO HECIW B PAacTBOPEHHOM
BUJIE KPEMHEKUCIOTY, OCaXKIABIIYIOCS KaK B XO/ax, TaK
1 B OKPYXaBIIMX MX ocaakax [6].

Tun b — mownkonaacmogwie kpemHucmoie 06pazo-
6aHus. BulmensitoTcss B BUAE IUIACTOB, IMPOIUIACTKOB
U TIepeclanBaloTCs C TUIOTHBIMU KPHUCTAJUIMIECKUMM
KapOOHATHBIMU TMOPOJAMHU COTJIACHO HAIIACTOBAHUIO.
KpemHu storo tuma 0GoJiee pbixijible, 4YeM TpyOUaThbie
KOHKpELNHU, HepaBHOMEPHOI OKpPacK! M MOIITHOCTHIO
oT 2 10 25 cM (puc. 2, 8). JlaHHBII TUN NpeacTaBieH
KPUIITOKPUCTALINISCKUMU KPEMHSIMU XaJIleI0HOBOTO
cocraBa (puc. 4, a). KpeMHM 00BIYHO TIepecianBaloT-
cs C JOJJOMUTAMU MUKPUTOBOM CTPYKTYpHI (puc. 4, 0).
BropuuHas npupoaa KpeMHUCTBIX 00pa30BaHUA 3TOTO
THUIIA OCTAeTCSI TUCKYCCMOHHOM, XOTSI B HUX U OTCYT-
CTBYIOT IT€PBUYHBIE KOMITOHEHTBI, KOTOPbIE YKa3bIBAJIN
OBl HA UICTOYHUK OMOTeHHOTro KpeMHe3eMa. biaromapst
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CXOJCTBY CTPYKTYPHO-TEKCTYPHBIX OCOOCHHOCTEM 10~
JIOMMTOB U KPEMHHCTBIX 00pa30BaHU UX Tepeciaun-
BaHME BBIICISIETCS B pa3pe3e B OJHY Mauyky U Tpeid-
CTaBJIsIeT cO00M eNMHbIN LUK OcaAKOHaKorieHus [1].

Tun B — kpemnucmoie aun308uU0Hble KOHKpPeyUU.
[IpencraBaeHbl JMH30BUIAHBIMU KOHKPELUSIMU, TTPU-
YPOUCHHBIMUA K KPOBJIE KPYITHO-CPEIHEIUIMTYATHIX
OMOMOPMOHBIX JOTOMHUTU3UPOBAHHBIX N3BECTHSIKOB.
OHU UMEIOT pe3KMe KOHTAKThl ¢ BMEIIAIOIIMMU Kap-
OOHATHBIMM TTOPOAAMHU W 30HAJBHYIO OKPacKy, KOTO-
pasi CTAaHOBUTCS TeMHee OT ITepudepry JTUH3 K LIEHTPY.
[ToBepXHOCTh KOHKpELIMA TTOKPhITa OeJIoii KOPOUKOit
TOJIINHON 2—5 MM, MeHee ITIJIOTHOI, 4YeM OCHOBHAas
Macca KpeMmHei. X pasMep MOBOJIBLHO KPYITHBIA OT-
HOCUTEJIbHO MPeabIayIux GopMeHHbIX TUIIOB U J0-
cturaet 20—30 cm B muHy 1 10—15 cM B mmpuHy
(puc. 2, ¢). [Topoabl KOHKpeLUit MPeacTaBAeHbl KPUIT-
TOKPUCTALTNYECKUMU OMOMOPMOHBIMU KPEMHSIMU Xa-
LIEIOHOBOTO COCTaBa C YJaCTKaMU paCKpPUCTAUIM3aIuT
JIo KBapua (puc. 5, a). DTH y4acTKU 4acTo MPUYpPOUYEHbI
K OCTaTKaM OpPraHU3MOB, COXPaHSIIOIIMM CBOW Mep-
BUYHBIA OOJIMK, HO ITOJHOCTHIO 3aMEIICHHBIM KBap-
1em (puc. 5, 6). OKpeMHEeHUE PAKOBUH, TIO-BUAUMOMY,
MOTIJIO HayaThCsl B ellle HEMUTU(MUIIMPOBAHHOM OCal-
Ke. MeHblIas cTeneHb KpUCTAIMYHOCTY MUHEPAJIOB
KpeMHe3eMa OCHOBHOI MacChl KOHKPELIVI CBUIETEIb-
CTBYET O ee¢ OoJjiee MO3AHEN MeTacoMaTUYeCKOM mepe-
KPUCTAJUTU3AIUM 110 CPABHEHUIO ¢ OKPEMHEHHUEM H3-
BECTKOBOTO JIETPUTA.

Tun I' — oxpemuenue kKpucmannuveckux Kapoonam-
Hbix nopod. TlpuypodyeHo K BepxHEM JacTu paspesa,
cTpaTUrpaUIeCKr COOTBETCTBYIOIIEH Havyaldy YIJIOB-
CcKoil cBUTHI (puc. 2, a). KpeMHucTbIe 00pa3oBaHUs
pPa3BUTHl HEPAaBHOMEPHO, WX IIPOSIBICHUS CBSI3aHBI
C BBIITOJTHEHWEM KBapIeM XeOMI, TPEIIWH U ITyCTOT
B KapOOHAaTHBIX mopoaax. MomHocTh navyek ot 0,35
a0 1,62 m (puc. 2, 0). I JaHHOrO TUIIA OKPEMHE-
HUS XapaKTePHBI SICHOKPUCTAJIINUECKUE CTPYKTYPHI
(puc. 6, a, 6). OKpeMHEHHbIe KpUCTANTMUECKNE Kap-
OGOHATHbBIE MOPOIbI, KAK IIPABUJIO, JOJOMUTHI, XapaK-
TEPU3YIOTCSI MUKPUTOBOI CTPYKTYPOI, UTO yKa3bIBaeT
Ha 0oJiee paHHIOIO KPUCTAIU3aLMIO (MJIU TeHEpaluIo)
JIOJIOMUTA 10 CPABHEHUIO ¢ KPEMHUCTHIM BEIIIECTBOM.
B noponax HaGatogal0TCsl MOPbl AOJOMUTU3ALIMHA, Ya-
CTUYHO WJIM LIEJTUMKOM 3allOJIHEHHbIE KBaplieM. Takue
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Puc. 4. BemecTBeHHO-CTPYKTYPHBIE PA3HOBHAHOCTH TOHKOILIACTOBBIX KPEMHUCTHIX 00pa3oBanmii (Tun B)
a — ¢oTo 1mda — KpUNTOKPUCTAIUIMYECKUIT KpeMEHb, YB. 5, HUKoau X; 6 — ¢oTo Huinda — MUKPOKPUCTAJUTMYECKUIA TOJIOMUT,

yB. 5, HUKOJIU X
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Puc. 5. BemecTBeHHO-CTPYKTYpHbIE PA3HOBUIHOCTH JMH3OBUIHBIX KPEMHHUCTHIX KOHKpenwii (Tum B)
Doro nmmda — KpUNTOKpUCTATUIMUECKUT 6oMopdHBI KpeMeHb: a — yB. 10, HuKoam X; 6 — yB. 5, HUKOIM X
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Puc. 6. OKpeMHeHHe KPUCTALIMYECKMX KapOoHaTHbIX nopoxa (Tum I)

®oto nuMda — OKPEMHEHHBIN JAOJOMUT: @ — TIOPbI JTOJOMUTH3ALMK YACTUUHO 3arOJHEHBbI KBapLeM, yB. 5, HUKOIU X;
6 — 3aMellleH MPEeUMYIIeCTBEHHO KBapleM, yB. 5, HUKoau X
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Puc. 7. BemecTBeHHO-CTPYKTYpHbIE PA3HOBUIHOCTH OKpeMHeHHsI OuoMOpP(HbIX KapooHaTHBIX mopox (Tum JI)
®oro nmmda — OKpeMHEHHBI OCTaTOK Kopaylia: a — yB. 5, HUKoiau X; 6 — Hukoau 11



CTPYKTYPHBIC COOTHOIIIEHHUS YKa3bIBaIOT Ha €Tro Oosee
To3aHee MUHepasoodpa3oBaHue yxe mocie GopMupo-
BaHUS TIOP ITOJOMUTU3ALIMU.

Tun [1 — oxpemuenue 6uomopghHbix KapoboHamHwix no-
P00, «KopKogoe» no pakoguram. IIpuypodeHo K KpoBiie
nmavyek 6MoOMOP(MHBIX U3BECTHIKOB ¢ OOMIBHOI (hayHOI
Opaxmonon, ABYCTBOPYATHIX MOJUIIOCKOB, KOPAJlIoB,
dopamuHudep, KpuHouaei, ractponoa (puc. 2, a).
OKpeMHEeHMe TaHHOro TUIla pa3BUBaeTCs Kak Io 1ie-
JIBIM paKOBWHAM, TaK U 110 AeTpUty (puc. 2, e). B paz-
pe3e mayku OMOMOP(HBIX U3BECTHSIKOB C KOPKOBBIM
OKpPEMHEHHEM DPEe3KO CMeHsIoTcs maosomutamu. Oc-
HOBHasl CTPYKTYpHasi OCOOEHHOCTh Iopoa tuna I —
CILJIOIIIHOE 3aMelleHue NeTPUTa XalllelOHOM U KBap-
1IeM. XapakTep OKpeMHEHUs MPOsIBJIEH Pa3HOOOPa3HoO:
cepuyeckre arperarbl, YaCTMYHAs PacKpUCTaJLIN3a-
LMS OTajia 70 XalleJoHa, a B MEHBIIEH CTENeHu 0
KkBapua (puc. 7, a, 0).

3akimouenne. B kapOoHATHOU TOJIIIE CEPITYXOB-
CKOTro spyca BbIIEJICHO MSTh BELIECTBEHHO-CTPYK-
TYPHBIX THUIIOB KPEMHHUCTBIX OOpa3oBaHMIf, KOTOpHIE
OTJIMYAIOTCSI OCOOCHHOCTSIMM MUHEPAJILHOTO COCTaBa,
XapaKTepoM paclipeie/ieH!s ToPo1000pa3yIoIIuX MU~
HepaJioB, MX B3aMMOOTHOILICHUSIMU ¢ OMOMOPMOHBIMU
octarkaMu. WM3yuyeHue BellleCTBEHHO-CTPYKTYPHBIX
0COOEHHOCTell 3THMX 00pa3oBaHUil IOKa3ajo, 4To,
BO-TICPBBIX, OHM SIBJISTIOTCSI HE CEIMMEHTAIIMOHHBIMU
00pa3oBaHUSMU, a PE3yIbTaTOM 3allOJIHEHUsSI KPEeM-
HE3eMOM IIyCTOT U MPOAYKTOM METacoOMaTUYeCKOro
3aMeIIeHNsT KapOOHATHOI'O BEIIECTBA KPEMHUCTHIM;
BO-BTOPBIX, OHU OOPA30BBIBAINCH TTOC/Ie Havyajla WiIn
Jlaxke OKOHYaHMS MPOLIECCOB MOCTCEAMMEHTAlMOHHOM
JIOJIOMUTH3AlIMM M3BECTHSIKOB. B mopomax, oTHeceH-
HBIX K TUITy A, BBIACJSETCS HECKOJbKO BEIIECTBEH-
HO-CTPYKTYPHBIX Pa3HOBUIHOCTEM, NMPOSABICHHBIX Ha
neTporpadgpuueckoM ypoBHe. CTpPYKTypbl KOHKpPELMii
BapbUPYIOT OT KPUINTOKPUCTAJUIMYECKON 10 cdepo-
JINTOBOW B 3aBUCUMOCTM OT OCOOCHHOCTEl cocTaBa
U CTPYKTYP BMEHIAIOIIMX ITOPOHA. YCTaHOBJEHA CO-
BOKYITHOCTh BEIIIECTBEHHBIX TMPU3HAKOB, TMOIATBEPXK-
JMaloIIMX, 4YTO MPOLECChl OKPEMHEHMUS SIBISIOTCS
IMOCTCEINMMEHTAIIMOHHBIMM JTMa-KaTareHeTUIeCKUMMU.
JluH3oBuAHBIE KOHKpeuuu (Tun B) mpeacraBisiioT co-
0011 KpUIITOKpUCTAUIMUYEeCKUE OMOMOpPGhHBIE KPEeMHU,
B KOTOPBIX XaJIlIeqOH cocTasisieT nmoutu 80 % ot Bcero
o0beMa MOpojbl, OMOMOP(HBIE OCTATKU, OKPEMHEH-
Hble 10 KBapua, 15—20 %. OkpeMHeHHe MEePBUYHOIO
M3BECTKOBOTO JETPUTA IPOXOIWT Ha 0OoJiee paHHMX
CTanusIX OuareHe3a B OTIMUME OT OCHOBHOW MaccChl
MOpoAbl, MPEACTaBIeHHON MUKPUTOBBIM KapOOHAT-
HBIM BEILIECTBOM, OOpa3oBaHUE KpPeMHEW B KOTOPOI
TPOUCXOMUJIO Ha OoJiee TO3MHUX CTAAMSIX JUareHe-
3a U B karareHese. [loponsl TumoB I' u I cxoxu
MeXIy co0oli KaK Ha MaKpOCKOIIMYEeCKOM, TaK U Ha
MUKPOCKOTIMUECKOM ypoBHsIX. OHU COXpaHSIOT CBOU
MEepBUYHbIE CEIUMEHTALIMOHHbIE MPU3HAKU, TaKue
KaK M3BECTKOBBIC CIYCTKM U OMOMOpPGHBIC OCTaTKH.
A MUHEpaJTbl KpeMHe3eMa pa3BUBAIOTCS T10 MyCTOTaM,
kaBepHaMm (tur I') u 6uomopdHbIM ocTaTkam (tum 1),
IJe MpeaCcTaBIeHBI IPEUMYIIECTBEHHO KBapieMm. MH-
TEHCUBHOCTb TPOSIBICHUSI OKPEMHEHUSI M CTEIEHb
pacKpucTaau3alii KPEMHUCTOTO BelIeCcTBa CBUIE-
TEJIBCTBYIOT O BTOPUYHOI MPUPOIEC TAHHOTO ITPOIIeC-
ca. Tak, A. Tl. BuHorpanos [4] cuuTaeT, 4TO OAHUM
U3 BO3MOXHBIX MCTOYHMKOB SIBJISIETCS BBIHOC pac-
TBOPEHHOT'O KpeMHe3eMa peKaMu C CYIIU, KOTOPBIi
MPOVCXOMUJ TIapaJUleJIbHO C CeIMMEHTalueil Kap-
OoHaTHBIX ocankoB. OmnpeaeseHHOE MOATBEPXKACHUE
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3TOr0 — JUISI pa3HBIX BPEMEHHBIX OTPE3KOB IEPHOIBI
TOBBIIIIEHHOTO HAKOTUIEHUST KPEMHUCTHIX OCAIKOB CO-
OTBETCTBYIOT 3M0XaM XMMMYECKOTO BbIBETPUBAHUSI Ha
CyllIe, TIOSIBIICHUIO KAOJIMHUTOBBIX KOP BBIBETPUBAHUS
1 BOOOIIE KAOJUHUTOBBIX TJIMH. B maHHOM ciydae
HauboJjiee BEPOSTHBIM ITPOLIECCOM BBICBOOOXIECHUS
KpeMHe3eMa OBbLIO XMMHMYECKOEe pa3IoXeHHEe Kaoju-
HUTOBBIX TJIMH, CJIATAlOIINX MPOAYKTUBHEINA TOPU30HT
BU3elickoro sipyca” [14], a HemocpeICTBEHHBIM WC-
TOYHUKOM — IIPOOYKTHI 3TOTO Pa3IOKEHMS, TTOCTyIIa-
IolIMe WY MOCTYyNuUBIIME B 6acceitH. Jpyroii Toukoit
3peHus1 Ha (opMHUpoOBaHUE KPEMHUCTBIX 0Opas3oBa-
Huit Tuna B gasngerca muenue B. I. Kysneunona [9],
CUMTAIOIIETO, YTO MOAMOCKOBHBIE KAMEHHOYTOJIbHbIE
KapOOHaTHbIC OTJIOKEHMSI — TUIIMYHBINA MpUMeEp I0-
pom, B KOTOPBIX IEPBUYHBI KPeMHE3eM IIpaKThUe-
CKU OTCYTCTBYET, HO TIPUBHOCUTCSI M3BHE IIOCJIE WX
dbopmupoBanus. Tak, 10pcKue TJMHBI, TOKPbIBAIOIINE
KaMEHHOYTOJIbHBIC M3BECTHIKU U JOJOMUTHI, BO Bpe-
MsI KOHTUHEHTAJTLHOTO TepepbiBa MOTJIM TIOJBEPTaThCSI
XMMUYECKOMY BBIBETPMBAHUIO, a BOIbI C PACTBOPEH-
HBIM KPEMHE3EMOM, OCBOOOIMBIIMMCS B PE3YJILTATE
3TOTO Tpollecca, MPOCcauYMBaTLCSI BHU3, THE MO Kap0o-
HaTHBIM MOPOJaM OH MOT MUTPUPOBATh U OCAXkKIaThCs
B MEPBUYHOM ITOPOBOM IIPOCTPAHCTBE.

C. I BUIIHSIKOB, ceNUAIbHO pacCMAaTPUBABILIUIA
BoIpoc (hopMHUPOBaHUS KPEMHUCTHIX 0Opa30OBaHUA
B KaMEHHOYTOJIbHBIX OTJIOKEHUSIX TUIaTMOPMBI, I0-
CTAaTOYHO YOEAMTENIbHO TOKa3ajl, YTO OHW BO3HUKIIU
MyTeM KOHIEHTpaluu (CTSKEHUST) ayTUTEHHOTO KpeM -
He3eMa, HaXOJUBIIETOCs B OCAJKE B PACCESTHHOM CO-
cTostHUU. VICTOUHUK TIOCTIEHETO, TI0 MHEHUIO OJTHUX
uccnenonatenein (A.Jl. Apxanrenbckoro, C. I. Bui-
HSKOBAa W 1p.), — BHOCHUMBIE B 0acCeilH IPOMYKTHI
IyOOKOTO XMMHMUYECKOTO BBIBETPMBAHUS Ha CYIlie, 10
mHeHuto apyrux (4. B. Camoiinosa, E. B. PoxkoBoii,
I . bymunckoro u I. . TeomopoBuya), — KpeMHU-
ctole oprannyeckue octatku. H. M. Crpaxos [16] Ha
OCHOBE aHajii3a COBPEMEHHBIX YCJIOBMI CEIUMEHTAa-
MU TT0Ka3aJl, 9YTO 3a MCKIIOYCHUEM OCOOBIX CIyJacB
(paifoH MOABOMHOTO BYJIKAHM3Ma) XEMOTEHHOU CaKu
Si0, B COBpeMEHHbIX MOPCKUX OacceitHax He TPOUCXO0-
IIAT, 1 KPEMHE3eM IOCTYIaeT B TPYHT B BUIE CKEJICTOB
KpeMHeBbIX opraHu3MoB. 1o muenuio U. B. XBopo-
Boii, SiO, ObUT B OCHOBHOM OMOT€HHBIM B OTJIOXEHHUSIX
KaMEHHOYTOJIbHOTO BO3pacTa, HO OCTaTKM OPTaHNU3MOB,
CITy>KMBIITX UICTOYHUKOM KPEMHEKMCIIOTHI, KaK TTPaBy -
JIo, He coxpaHuauch [19]. danee H. M. Ctpaxos [15],
paccMmaTpuBasi TMareHeTUIeCKIe N3MEHEHMST OCaIKOB,
CITPaBeJTMBO yKa3ajl, YTO HEKOTOPhIE OMOTEHHBIE KOM -
MIOHEHTHI, Takue Kak SiO, obnagas pacTBOPUMOCTLIO
ropazmo OOJbIIeil, 4yeM HaJIMYHOE COIepXaHHEe HX
B MOPCKOI1 BOJIe, HAUMHAIOT B CUJTY 3TOTO PACTBOPSITHCS
B WJIOBOM Bojie. 3aTeM 3TOT PaCTBOPEHHbBIN KpeMHE3eM
CTSITUBAETCS B TOUKax C MOHMXeHHbIM pH, oOpasys
KPEeMHUCTHIE Tena.

Takum o6pazom, SiO, MOr MOCTaBISIThCS JIOOBIM
W3 BBIIIETIEPEYNCIICHHBIX NICTOYHUKOB, TP 3TOM, Be-
POSITHO, WX BIUSIHUE OBLIO TIOCJIEN0BATEIBHBIM WU
npeobagaoliuM OAHOIO U3 HUX B 3aBUCUMOCTU OT
YCJIOBUIA 00pa3oBaHUsI KapOOHATHBIX OCAAKOB (TJIy-
OMHa HaKOIUJIEHUsI W yAaJIeHHOCTh OT Oepera) U 3a-
XOPOHEHUSI, Ha YTO B KaKOW-TO CTENEHU YKa3bIBaIOT
HEOTHOPOITHOCTh U pa3zHooOpasue ¢hopM Tea KpeMHei
HUXHETo KapOoHa, XOTs TPSMBIX J0KA3aTeIbCTB OT-

* Pa3pes BU3eiCKOTO sipyca B paiioHe p. McTa — nepeciianBaHue
[JIMHUCTO-KApOOHATHBIX OPOJI, [IMHUCTHIE TIOPO/IbI — KAOJIMHUTOBbIE
TJIMHEL.



CYTCTBUSI WU TIpeo0IafaHusl TOTO WU WHOTO UCTOY-
HUKa HE BBISIBIEHO. BBIBOIBI 00 WX MPUYPOUYEHHOCTU
K OTpPeJeIeHHBIM (halUsIM U3BECTHSIKOB, MOJTYYEHHBIE
HAaMU Ha OCHOBAaHWU NETaJTbHBIX METpOrpacuiecKkux
WCCIENOBAaHUH, OTJIMYAIOTCSI OT BBIBOJOB, CAEIaHHBIX
C. I. BuminsikoBbiM. O60co0ieHHbIE (POPMBI KpeMHEe
(tumel A, B), macroBbeie (Tum 1) M OKpeMHEHHE II0
pakoBrHaM (tun I') mpuypoyeHsl K TpUOpPEexKHO-MeI-
KOBOJIHBIM M MEJIKOBOAHBIM OOCTAHOBKAM C HU3KOWU
U BBICOKOW TUAPOAMHAMMKOM, a TOHKOILJIACTOBBIC
KpeMHUCThIe oOpa3oBaHusl (TUull b) — K OTHOCUTEIBHO
[JTyOOKOBOIHBIM OOCTAHOBKAM C HU3KOU TMAPOAMHA-
MUKOM, YTO, BEPOSITHO, B TMOCJEIHEM CIydae MOXKET
yKa3bIBaTh Ha MpeodiiaiaHue OMOTEHHOTO MCTOYHUKA
KpeMHe3eMa.

KpemHu, cinoxHble 11 U3y4eHUsT U TTOHUMaHUST UX
MPOUCXOXIEHUS, MPEICTABISIOT COO0I OOBEKT, 3aciy-
JKMBAIOIINNA MPUCTATBHOTO BHUMAHUSI ICCIIeIoBaTENEH,
B TOM YMKCJIe U MPU PACCMOTPEHUU CENUMEHTOJIOTUU
BMeIIAIONINX KapOOHATHBIX OTIOXeHU. OHU SIBIISI-
I0TCSI TTOKA3aTeNsIMU TIIyOUHBI, IMHAMUKA U XMUMHU3Ma
cpellbl U HECOMHEHHO MHTEPECHBI C TOYKU 3PEHUST BbI-
SICHEHMSI CJIOKHBIX TTPOLIECCOB TUareHes3a v SIurexHesa.
[To Bcelt BUIMMOCTH, KDEMHU YKa3bIBAIOT TaKXKe U Ha
CYIIIECTBOBAHUE TPOIIECCOB IIIyOOKOTO XMMUYECKOTO
BBIBETPUBAHMSI HA KOHTUHEHTE.

ABTOp BbIpaxkaeT OylarogapHOCTb KaHIUJATY Teo-
Jloro-muHepajnornyeckux Hayk A. P. HectepoBy 3a mno-
MOILb B TPOBEICHUHU JIEKTPOHHO-MUKPOCKOIMUIECKUX
UCCIIEAOBAHUM.
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