CIKUU OKPYKHOHU TYP

Bcepoccunckux roHOLI uM. B.U. Bepuaackoro

K/JIACCUPUKAILIUA ATATOB
CYTOPMUWHCKUX U POMAHOBCKHUX
POCCBIIIEA

ABTOp:

TI'aBpuiioB Aprem, 9 kiaacc, MBOY «llIkoia Ne 2)
PykoBoauren:

Mycuna Ejena Pomanosaa, MBOY «lllkosia Ne 2y

Hosblii Ypenroii - 2018



Hears:

WM3y4YUTh 00pa3oBaHHeE U POUC
CyTopMuHCKOro 1 PoMaHOBCKOTrO Me
KJIaCCUPUKALIMIO araTOB MO popMe BbIIe
PHUCYHKQ, MOPPOTOTUYECKUM BKTFOYEHUSIM U O
Mpe/ICTaBUTh PE3Y/IbTAThI IeSITeTIbHOCTH IMUPOKOMY KPYTY
0OLIEeCTBEHHOCTH.

3agaumn:

IIPOBECTU MOJIEBBIE UCCIIENOBAHUSA MUHEPAIIOTUYECKOTO ChIPbS;

M3YUYUTh TUIIOTE3bl 00pa3oBaHus U nosiBiieHus aratoB B AHAO;

MPOBECTU SKCIIEPUMEHT 110 U3MEHECHUIO (PU3UUYECKUX CBOMCTB arara;
CO3/1aTh KJIaCCU(PUKAIIMIO araroB, COOpaHHBIX B MOJIEBBIX UCCIEAOBAHUSAX;

CO3/1aTh KOJUICKIIHMIO U ()OTOBBICTABKY araroB C MPEAOCTaBICHUEM UX Ha
BBICTABKax ropojia U OKpyra.

O0bekT: ararsl u3 CyTOpMUHCKUX 1 POMaHOBCKHX POCCHITIEN.

IIpeaMeT: cBoiicTBa M1 0COOCHHOCTH araToB U3 U3y4aeMbIX POCCHIICH.



METOJIbI UCC

TEOPETUYECKUE

. U3y4YeHUue U aHa/TU3
WCTOYHUKOB WHPOPMALTUH

EJIBCKOU PABOT

. AKCIeAUIIMOHHO-II0/IeBbie

. OIBITHI U3MEHEHUS
du3uIecKUX CBOMCTB arara

- PacCuI U u3y4eHue cpe3oB

- KJIacCu(PUKALMSA aTaTOB

B oundposka

K pa0ore npunararrcsa ¢ororpadpum, puCyHKH U MyJabTHUIBM aBTOPA



KeeMIMHEPAIIBI=— OCTATKU TEX
XUMHYECKHUX pea
MIPOUCXO/ININ B PA3HBIX TOYKAX
mapa; 3TH PEaKIUU UAYT COTI
3aKOHaM, HaM U3BECTHBIM, HO KOTOPBIE,
KaK MbI MOXEM JIyMaTbh, HAXOASATCA B
TECHOM CBSI3M C OOIIMMM U3MEHCHUSIMU,
KaKHUE MPETEPIIEBACT 3EMIIA KAK 3BE3/1A.
3aja4a — CBA3aTh ATHU pa3HbIC (Pa3UCHI
3eMJIM ¢ OOIIMMHM 3aKOHAaMU HEOECHOM
MEXaHUKU. MHE KaXXeTCs, 4YTO 34ECh
CKPBITO €l11e 00JIbIIIEe, €CIIU IPHUHSTh
CI0KHOCTh XUMHUYECKUX DJIECMEHTOB. ..
Torna npouCXOXICHUE AJIEMEHTOB
HAaXOIAWUTCS B CBSI3U C pa3BUTHEM
COJTHEYHOM WJIY 3BE3JHOU CUCTEM, U
,,3AKOHBI'* XUMHH MOJTYYAIOT COBEPIICHHO BJIaIlI/IMI/Ip HNBaHoOBHY
IPYTYI0 OKpacky.... i OTOIO HyKHBI B epHA CICHIA
CTpAIIHbIC 3HAHUS U TAKOM CMEJIBIN YM,
KaKOH, BEPHO, €IIIE€ HE CKOPO SIBUTCS.



AraTtoMm cienyer B
30HAJIbHBIC (30HAIbHO-KOHIICE
napajjelIbHO-CIOUCTHIC) CP
PA3JIMYHBIX MUHEPAIIOB CEMENC
KpEMHE3EMa, CpeIv KOTOPHIX MpeodiagaeT
XaJlea0H, C 30HaMH U BKIIFOUCHUSIMHU APYTUX
MUHEpaoB (KapOOHATOB, F'€TUTA, 1IEOJIUTOB, “‘
CeJIaJIOHUTA U JIp.), a TaK )K€ MpOo3payHblec,
MOJIYIIPO3padyHbIe U OKpaIllCHHbIC
Pa3HOBUIHOCTH XaJIIIEJIOHA, COAEpIKaII1e
MOXOBHIHbBIC, UTOJIBYATHIC MU UHbBIC
BKJIIOUCHUS XapaKTEPHOU (POPMBI,
MOJYyYHBIIKE 110 HUM Ha3BaHUE MOXOBBIX,

DU TMHUYHO-

T'onoBuKOB AJiekcaHAp AJIEeKCAHAPOBHY.

CareHUTOBBIX (CTPEIOBUIHBIC BKIIOUCHHUS JIOKTOP Te0I0r0-MHHEPaIOTHIeCKHX
HayK, npodgeccop, 3am aupexropa UT'ul
pyTHIIA), IEHAPUTHBIX (IPEBOBHUIHBIC (1927-1995rr.)

BKJIIOUCHHUSMHU OKCUJIOB KeJie3a UIn
Maprasiia) araTtos.



N3YYEHUE MHUHEPAJIOB HA TEPPUTOPUU POCCHUU




I'nmiore3a nmosiBJICH
TeppnTopnn

B U CAMOIIBETHOI'O ChIPb Ha
OCChIleH
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B nonpznep:kky MOPCKOrO reHesuca nepeHoca oOJOMKOB KaMHEHN JIbIMHAMH 4YEpPeE3

apesHee Mope (M.JI.  Ky3uH) cymectByeT — HauOOJbIlIee  KOJIMYECTBO
MOATBEPKJACHUM. HAaXOXKJACHUE B KAMEHHBIX POCCHINSIX OKAMEHEJIOCTEeH MOPCKHUX
OpPTraHM3MOB, a TaK k€ ()OPMBI POCCHITICH




BCIICCTBO, KaK OHO 3aTBCPACIIO U ITPCBPATHUIIOCH B HCIIOBTO

5 «IIPOHUKAHUA»
) ¥ «CO3pPEBAHUA»

4

‘

4

«IIPOTEKAHUSI»




2017r. PomaHoBCKanA
poccbInb

2015r.
CyTOpMMHCKasn
poccbInb

-

Apyrme =55 %
Cepponvk —24%

Arat -21%

Apyrne -54%

Cepponvk - 16%

Arat — 30%

40

50

60




[IpOBEAEHIE OMLLTA 10 OKPANIMBAHMIO Arara

Ha usMeHeHHe oK

- araT npMo6pe sl IMMOHHYI0 OKPacKy

consHas kucnota (HCl) 20 gHer npwm
+ Temneparype

arart (Si02) +30°C

nomeLeH B Még 30 gHeM - arat npMo6pes NepCUKOBYL0 OKPACKy

B AYXOBKe TeMnepartype 3 yaca
+200°C

O6pasey, Ne3 nomMeLleH B MéR 30 gHem - araTt npMo6pen KOpUUHEBYIO OKpPacKy

cepHas kucniota (H,S0, 14 AHeN
, arar (Si02)




- ABETCTBY
d lACTHI/IKQ
®OPYM §

Ko3zaos I1.C. MaJjwrusa A.A.
KaHAu1aT T€0JI0ro-MUHEPATOTHICCKUX KaHAUJAT T€0JI0r0-MUHEPATOTHYECKUX
Hayxk MKOY JIOJ «entp HayK YpaJIbCKHii TOCYNapCTBEHHBbIH
JIOTIOJTHUTEITLHOTO 00pa30BaHUS JIETEI» TOPHBIN YHUBEPCUTET
. PeBna

r. ExatrepunOypr

Oary B. A
reonor LIJIHI-15, ®unuan

«l"aznpomuedTh-Mypasienko» OAO
«T"aznpomuedTh-HossOprckHedTerasy»
. MypaBiieHKO

11



Kaaccnpukanmusi araTtos 1o popme BblAeJIeHMUSA

NN BRSSPI ATaT HAalTOMUHAOIIUHN TI0 opMe TPO3/b
BHUHOTPaJa, COCTOSAMILYIO U3 HEOOIBIINX
crummuxcs cdep

/KeogoBbii arat Munanuael B 3Qdy3uBax UM CTSHKEHUS B

0CaIOYHBIX IIOpOoAaX, 3alIOJJHCHHBIC XaJIIICA0OHOM,
HHOT'Ja I10JIbIC

3Bé31uarbiil arar Arart 3Be3/1000pa3HOro OYEPTAHUS - CEUCHMUS,
LIEHTPAJIbHOE 3alI0JJHEHUE HEKOTOPBIX «TPOMOBBIX
LD

Kapasaii YinomeéHHble MUHIAIWHBI, HAITOMUHAIOIIKUE T10
dhopme kapapait

MuHaaJIMHBI MuHepann30BaHHBIC Ta30BbIC MTy3bIPH B

3¢ (Py3UBHBIX TOPOIAX IIAPOBUIHOM,
OaImOHOOOpa3HOM, TPYIICBUIAHON U APYTOH
dbopmbl

OO ERIS 1/ U I X alleIOHOBEIE (aratoBbie) TPyOOOOpa3HbIe

MUHJAJIMHBI, HHOI'/Ia BETBAIITUCCS

I'pomoBbIe s JIuTodu3sbl c aratoM B LIEHTPATILHON YaCTH




KJIaCCI/I(l)I/IKajII/IH araTroB M0 OKPACKe

I'etnorpon JIyKOBO- 710 TPpsA3HO-3€JIEHOTO LIBETA C KPACHBIMHU
NATHAMU XaJIIIE/I0HA

MyapoBbiii arat TOHKO MOJI0CYaThIN araT ¢ KOHTPACTHOM OKPACKOU
I10JI0C, C MYapOBOW KapTUHOU NPU U3MEHEHUN
MIOJIOKEHUS IMOJMPOBAHHOM ITOBEPXHOCTH

O01auHbINA XaJIEeI0H Arar (XaJen0H) ¢ pacIulbIBYaTHIMU MSTHAMU

KopuuHeBbIi 0 KPAaCHOBATOTO XaJIIEIOH

()11: 111 i Wb eN 112 0): ) I CriHIi, (DHOJIETOBO — CHHUM arat (XaJlea0H)

DapdopoBUK MartoBo — O€enblii, HHOTZIa CEpOBaThIi, HEPO3PAYHBI
XaJIe/IoH (arar)
Iep - arar CBeTIio — XKENTHIN (30JI0TUCTO — KENTHIN) arar

Amm - arar Hernpo3spauHbiii HFHTEHCUBHO OKPAILIEHHBIN XaJIIEIO0H,
dbaphopoBUAHBIN B U3JIOME, C OOIBIITAM KOJTUIECTBOM
IpuMecen




Ki1acenpukanusilio 0COOEHHOCTSIM PUCYHKA

bacTnoHHBIM arar Arart ¢ 30Ha/IbHO-KOHLIEHTPUYECKUM CTPOEeHHEeM

3T 1Z000): 510081 ) Ul AraT, pa3OUTHIN Ha 0GIOMKH (4acTo
Pa3sHOOPHEHTUPOBAHHBIE), CLIEMEHTHPOBAHHbIE
XaJIeoHOM (araToM) W/IH KBaplem

(O L1181/ 80V EREEVUS 17 ) Ml ATaT, C KOHLIETPUYECKH — 30HAIbHBIM CTPOEHUEM 1
arar TEMHBIM LIEHTPA/IbHBIM KPYTOM — P€3y/IbTaT
IIOTIePEYHOTr0 CeYeHUsI NICEBAOCTA/IAKTUTOB

Ilonocuarserii arat ATaT CJIOMCTO — MOJI0CYATOTO CTPOEHUS

Cdepuueckmii arar KoHuleHTpHU4ecKy — 30Ha/IbHbIM araTt
(¢ obekaroleit 30HaIBHOCTHIO)

To4ye4HsbI arat C ToOueYHBIM PHCYHKOM

(0Tl uz 0z ez izi 51 8l CTHOHMM 0aCTHOHHOTO arara

arart




Kiaacempuranusimo Mop¢o10run BKIKYECHUH

KonexBocTblii arat Arar (xaJueaoH) ¢ MTHOPOJAHBIMHM MeTeJIb4aThbIMHU

(xasemnoH) BKJIIOYECHUSIMU

MoxoBblii arat (MOXOBHUK) Arart (XaiienoH) ¢ MOXOBUIHBIMU HHOPOTHBIMHU

BKJIIOYEHUSMU 3€JIEHOT0, KOPUYHEBOTO, YEPHOTO U 11.P.

1BETA

CareHuToBbIil arar Arar (XaJleIoH) C TOHKOUTOJIbYaThIMU UHOPOHBIMU
BKJIFOUEHUSMHU

TpyOuarbiii arar Arat ¢ TpyO4aThIMU HHOPOJHBIMU BKIIIOUEHUSIMHU

lesn-arar Arar ¢ BKJIIOYEHUSIMU OKaMEHEBIIINX PAKOBUH
MOJLJTFOCKOB

JleHIPUTHBIN Arar (xanienoH) ¢ IpeBOBUIHBIMY BKIFOUCHUSIMHU ;
(pa3Bogamu)

OoJuTOBBII arat Arat ¢ HeOOJIBIIUMH OKPYTIILIMU BKIIFOUEHHUSMH, ;

HAaIIOMHWHArOIMuE OOJIUTHI, COCTOAIINEC M3 MCIIKHUX

COCMCHTHUPOBAaHHBIX BépHLIHIGK KaJIbITMTa



Arar BCTpedaeTcss B POCCHINSX NMPeMMYIIECTBEHHO B BHjae 00JJOMKOB pasmMepom 1-2 cm, peako
BCTPEYAIOTCA IK3EMILISAPHI 10 5 cM. /LI 10BeJTMPHO-TIOeJI0UHBIX PadoT BO3MOKHO 0TOOpaTh 4%0
oT o0mero kojgu4yecrtBa arara. SIMajabckoe caMoOlBeTHOE ChIPpb€ NPHUIOAHO ISl TAJTOBKH,
HCIO0JIb30BAHNS B CYBEeHMPHOM NMPOAYKIMH U KAK KOJJIEKIIMOHHBIA MaTepuaJ



MPOBEJEHHUE YPOKOB M BUKTOPHH IO TEOJIOTUU
: | - » [ ! ‘ | l T ‘

OPITAHU3AIINA BBICTABOK KOJ/UVIEKIIMU MUWHEPAJIOB B MY3EAX
rr. MYPABJIEHKO U HOSABPLCK

i e S




BBIBOJIbI:

B mopepXKy MOPCKOro reHe3uca mnepe
IpeBHee MOpe CYIIeCcTByeT HauboJIblliee KO
KaMEeHHBIX POCCHIMSAX OKaMeHeJIOCTEU MOPCK
pOCCHhINel, CJIOBHO OCTAaB/IEHHbBIE ITOC/Ie OTTaUBaHUS O

PaccmoTpeB ocHOBHbBIE KOHLIENIIMY 00PAa30BAHUS araTOB MbI
«IIPOTEKaHUsI», KOIZJA B araToOBYI0 KaMmepy 4Yepe3 «MUTAKlye KaHa/Ibl» MOCTYNAIOT
PAaCTBOPBI, MOCTENEHHO OCeJAIOT M CO3JAI0T MOI0CYATOCTb.

Ha wu3MmeHeHue OKpackyd Xa/lleJOHOB BJIMSIOT TIe€0JIOTUYeCKHe  IIPOLIeCChl
BBIBETPMBAHMS, YTO JOKA3aHO ONBITHBIM IYTEM HNPU BO3AEUCTBUM HA araTbl BBICOKUX
TeMIepaTyp U arpecCUBHOMN KUCJIOTHOU cpenbl. Pe3ynbTaTsl ONbITa JOKA3bIBAIOT, YTO
Xa/INeAOHbl MMEIT HEBUJIUMYIO JJIsI HAaC IIOPUCTYIO CTPYKTYpPY, 4epe3 KOTOPYIO
IIPOHUKAIOT PaCcTBOPBI U TMOJ, BO3AEUCTBHEM TeMIlepaTyp YCU/IMBAIOT IIPolLiecc
V3MEHEeHUs LIBeTa.

Knaccuduxarms aratoB 3 CyTopMHUHCKHUX 1 POMaHOBCKHX POCCHITIEN TTOKA3bIBAET UX
60/1b1II0€ Pa3HOOOPa3Ue M CXOXKECTh C araTOBBIM ChIPbeM YPaIbCKOTO MMPOUCXOXKIEeHHS,
YTO TIOATBEP)KJAET THUIOTe3y O MepeHOCe KaMeHHOTO ChIphs Uepe3 ApeBHee MOpe.
CoBmazieHre 1Mo KjacCuPUKAIUU COCTaBsieT 77%.

[IpenmyiiecTBEHHO arat BCTpeYaeTCsT B POCCHINSIX B BHE OOIOMKOB 1-2 CM, [IJIst
I0BETMPHO-TIOJIe/IOYHBIX PAabOT BO3MOXXHO 0TOOPaTh 4% OT 00IIero KoJM4ecTBa arara,
YTO SIBJISETCS HepeHTa0e/NbHbIM /IS OTKPBITUSI MacTepckux. Ho, a3To camonBeTHOe
ChbIpbe TMPUTOLHO JJISI TAaJITOBKW, UCIHOMAb30BAaHUS B CYBEHUPHOW NPOAYKLIMM U KaK
KOJUIGKIJMOHHBINA MaTepHraJl.



Bbydyuwee kaMHel He 8 UX UeHHOCMU, He 80 8JI0)KEeHHOM 8 HUx 6o2amcmaee,
a 8 Ux Kpacome, 8 2apMOHUU Kpacok, ysemoes u ¢popM, 8 ux ee4Hocmu.

A. E. ®epcmaH
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