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HeopraHun4yeckumne nonmmMmepbl

HeopraHn4yeckune nonumepbl — rnosiMepsbl, He
cogepkallue B NOBTOpAKOLLLEMCSH 3BEHE cBsiden C-C,
HO CNOCOOHbIE coaepXaTb OPraHNYEeCKUN pagukarn
Kak OOKOBble 3aMeCTUTENMN.
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Knaccudpukauma nonMmmepoB
| |

1. loMouenHble 2. leTepouenHble
nonumMeps.bl nonumMeps.bl
Yrnepoa v CnocoOHbI MHOTMe
XanbKOreHbl napbl 3NEMEHTOB,
(nnacTunyeckas HaNPUMepP KPEMHUN U
MoamnduKaums cepbl). Kucnopopg (CUNMUKOH),

PTYTb U cepa
(KMHOBapb).
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= XapaKktepuctuka acbecrta

AcbecT (rpey. aoBeoTOC, — HEPA3PYLUUMbIN) —
cobupartesribHoe Ha3BaHme rpynrol
TOHKOBOJTOKHUCTBIX MUHEPASIOB U3 Knacca
cunukatoB. COCTOAT U3 TOHYAULLINX TMOKKNX
BOJTOKOH.

Ca,Mg_Si 0, (OH), -cbopmyna
[1Ba OCHOBHbIX TUMNa acbecToB — CEPMNEHTUH-
acbecT (xpusoTmn-acbecT, nnm denbin acbecT) u

amdumnoborn-acbecTbl



XNMU4Yeckmnm cocTtaB

® o xmmnyeckomy coctaBy acbecTbl NpeacTaBnalT cobomn
BOAHbIE CUITMKATbl MarHus, xenesa, otT4acT Kanbumsa u
HaTpus. K Knaccy xpnsotun-acbecTtoB OTHOCATCH
cnenywoulme BellecTBa: At

® Mg[Si,0, 1(OH),
® 2Na,0*6(Fe,Mg)O*2Fe,0,*17Si0,*3H,0

BonokHa acbecTta



be3onacHOCTb

AcDecCT npakTu4eckm NHEPTEH N HE PACTBOPSETCH B
XUOKNX cpegax opraHn3ma, Ho obnagaeT 3aMeTHbIM
KaHLeporeHHbIM 3dodpeKkToMm. Y ntoaen, 3aHATbIX Ha
nobblye n nepepaboTke acbecta, BEPOSATHOCTb
BO3HUKHOBEHUSA OMNMyXorien B HECKOMNbKO pa3 bonbLue, Yem
Y OCHOBHOrIO HacerneHus. Yalle Bcero Bbi3bIBaET pakK
NErKMX, onyxosnn OPIoLLNHbI, XXEenyaka n MaTku,

Ha ocHOBe pe3ynbLTaToB BCECTOPOHHUX HAYYHbIX
nccnegoBaHMM KaHLEPOreHHbIX BELLECTB,
MexxayHapogHoe areHTCTBO MO U3YYEeHUIO paka OTHECIO

acbecT K nepBoun, Hanbonee onacHoOW KaTeropmmn crimcka
KaHLUEepPOreHoB.



p_—

/

[TpumeHeHmne acbecTa

[1Ipon3BoaCTBa OrHeYNnoOpHbIX TKaHen (B TOM Yncrne ans
NnoLuMBa KOCTHOMOB 151 MOXapHbIX).

B cTpouTenbcTBe (B cocTaBe acbecTo-LeMEHTHbIX CMECeN
Ans nponssoacTea Tpy6 u wudepa).

B mecTax, rge TpebyeTtcs CHU3UTb BIUSHUE KUCIOT.



P RS

Ponb HeopraHn4eckux
nosinmMepoB B opMMpoBaHNI
nuTtocdeptl
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JlnTocoepa

JIntocpepa — TBEpAast ob6omouka 3emin. CoCTOUT
13 3€6MHOU KOPbI U BepXHel 4aCTU MAaHTUH,
10 acTeHOChEPHI.

JIntocdepa 1o okeaHaMH ¥ KOHTHHEHTaMH 3HAaYUTETbHO
pasnu4aeTtcs. /Imtocdepa 1mos KOHTUHEHTAMH COCTOUT U3
0CaJIOYHOTO, TPAHUTHOTO M 0a3a/IFTOBOTO CJIOEB 001IIeH
MOIIIHOCTHIO 10 80 kM. J/IuTocdepa 1mos okeaHaMu
rpeTepresia MHOXXeCTBO 3TAIIOB YaCTUYHOTO T/IaB/IEHUS B
pe3y/braTe 00pa30BaHUS OKeaHNYeCKOH KOPbI, OHA CHJIbHO
oOemHeHa JIETKOTJIABKUMU PeIKUMU dJIEMEHTAMH, B
OCHOBHOM COCTOMT U3 [YHHUTOB U rapii0ypruToB, eé
TOJILIUHA COCTABJSIET 5—10 KM, a TPAHUTHBIN CI0M1
MOJTHOCTHIO OTCYTCTBYET.



3K30cgepa

Tepmocdhepa He s macwmabe

3eMHas Ko

BepxHaa maH

MaHTKA

BHeLLHee s4po

BHYTpeHHee Sapo

B macwmabe

Me3ocdepa
a
ponocdepa
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XNMNYECKUN COCTaB

OCHOBHBIMU KOMIIOHEHTAMU 3€MHOU KOPBI U TIOBEPXHOCTHOTO IPyHTA JIyHBI
ABASAIOTCST OKcubI Si v Al 1 mx mponsBogHbIe. Tako#i BBIBO MOXKHO C/I€/IaTh
HCXOZS U3 CyLIeCTBYIOUIUX MPeCTaBIeHUU O paCPOCTPAaHEHHOCTH
06a3a/IbTOBBIX TOPO/. [ lepBUYHBIM BelleCTBOM 3eMHOM KOPBI SIBJISIETCSI Marma -
TeKy4ast popMa ropHO# ITOPOJbI, COAep Kalllast HApsAY C PacIlaBIeHHBIMU
MHHEepPa/laM1 3HAYMTeTbHOE KOJIMYeCTBO ra3oB. [[pu BbIxozie Ha MOBEPXHOCTh
Marma oOpasyeT JiaBy, HOC/IeHSSI 3aCThIBast 0Opa3yeT 6a3a/IbTOBbIE TTOPOABI.
OCHOBHOM XUMHUY€CKUI KOMIIOHEHT JIaBbl - KpeMHe3eM, UJIN JUOKCHU/]
kpemHus, SiO2 . OgHaKo NpU BBICOKOM TeMIlepaType aTOMbI KPeMHUSI MOT'YT
JIETKO 3aMellaThCsl Ha APYyTHe aTOMbI, HalIpUMep aTIOMHUHUS, 00pa3ysl
Pa3JIMYHOTO POJia ATIOMOCHTHUKATHI. B iestom mutocdepa npeacrapisieT coooi
CHJIMKATHYIO MAaTPUILy C BKIIFOYEHHEM IPYTHX BellleCTB, 00pa30BaBIINXCS B
pe3ynbrare GU3NYECKUX U XUMHYECKHUX MTPOIeCCOB, MPOTEKABIINX B ITPOIIIOM
B YCJIOBHUSIX BBICOKOU TeMmepaTyphl U faBineHus. Kak cama cuirMkaTHas
MaTpHI1IQ, TAaK U BKIIOYEHUS B Hee COoZlepKaT M0 MPerMYILLeCTBY BellleCTBa B
MTOJTUMEePHOU pOpMe, TO eCTh reTepollelTHbie HeOPTaHUYeCKUe TTOTHMEPHL.



[ paHUT

I'panuT - KMC/Iasg Marmarryeckas UHTPY3uBHas ropHas mnopoga. Cocrtout
Y3 KBapla, IJIarMoKJIasa, KaJIueBoro I10JIEBOTO 1IraTa u
C/TIof;, — OMOTHUTA 1 MYCKOBUTA. [paHUTBHI OYeHb LIUPOKO PACTPOCTPAHEHBI
B KOHTUHEHTA/IbHOM 3€MHOU KOpe.

Hawn6onbie 06€MbI TPAaHUTOB 0OPA3YIOTCST B 30HAX KOJITU3UH, THE
CTAJIKWBAIOTCA 1B€ KOHTUHEHTAJIbHbIE IUVIUTBI U [IPOUCXOAUT YTOJILeHUE
KOHTUHEHTA/JIbHOU KOPbI. |10 MHEHNIO HEKOTOPBIX UCC/IelOBaTe/Ie!, B
YTOJIIEHHOUN KOJUTM3UOHHOU KOpe 00pa3yeTcs Lie/Iblid CJI0M TPAaHUTHOTO
pacriaBa Ha ypoBHe cpefHel Kopsl (rmyouHa 10—20 kM). Kpome Toro,
I'PAHUTHBIU MarMaTU3M XapaKTepeH /i1 aKTUBHbIX KOHTUHEHTA/IbHBIX OKPAauH
,1 B MEHbIIIe! CTeIleH!, /11 OCTPOBHBIX JYT.

MuHepanbHBIN COCTAB I'PAHUTA:

T0JIeBbIe MMaThl — 60—65 %;

KBap1, — 25—30 %j;

TE€MHOI[BETHbIE MUHEpPaJIbl (OMOTHUT, peJKO poroBast ooMaHka) — 5—10 %.
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basanbeT

MuHepanbHbIN cOcTaB. OCHOBHAs Macca CJIOXKeHa
MHKPOJIMTAaMU [JIATMOKJIA30B, KJIMHOIMPOKCEeHA,
MarHeTHUTA UM TUTAHOMArHEeTUTA, a TAKKe
ByJIKAaHUYeCKUM cTeksioM. Hanbosnee pacripocTpaHeHHBIM
AKLeCCOPHBIM MUHEPAJIOM SIB/ISIETCS alaTHT.

Xumu4ieckuii coctas. Conepxanve kpemHeséma (SiO )
Koj1e0J/IeTCs OT 45 70 52-53 %, cymMMa Ie/IOYHbIX OKCI/I,ZLOB
Na_O+K O go 5 %,B mwenounbix 6asansrax go 7 %. Ilpoune
OKCI/I,ZLBI MoryT pacnipenensaTbes Tak: TiO =1.8-2.3 %;

Al O _=14.5-17.9 %; Fe_ O =2.8-5.1 %; FeO—73 -8.1 %;
MnO=0.1-0.2 %; MgO—71 9.3 %; Ca0=9.1-10.1 %;
PZOS—O.Z 0.5 %;



- Kgapr (Oxerirxpemuns(IV.

KPEMHE3EM )
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®opwmyna: Sio,

LIBeT: OecuBeTHbIN, OENbIN, PUONETOBBLIN, CEPLIN, XKENTbLIN,
KOPUYHEBLIN

LIBeT yepThl: benas

breck: CTeKNAHHbLIW, B CNOLWHbLIX Maccax MHOrAa XXMPHbIW
[1170THOCTL: 2,6—2,65 r/cm3

TBepoocCTb: 7













nMmnyeckme CBOUCTBA

5105 4+ 4HF — SiF4 4+ 2H50

Si05 4+ 6HF — H,[SiFg] + 2H,0
Na,CO3; + CaCO3 + 6510, — NayCaSigOy4 + 2C0O,

Nay510; + 2CH3COOH — 2CH3COONa + Hy5105 |






ALY

Kpucrannnyeckas pemerka KO3CHUTA




[ lpumeHeH

KBap1 vcnonb3yeTcst B ONTHYECKUX TPUOOPaX, B TeHepaToOpax y/IbTPA3BYKa, B
TeseOHHOU U pasHoanmaparype

B 6op1inx KomMyecTBax moTped/seTcsi CTEKOILHON U KepaMHYeCKOH
MPOMBILIJIEHHOCTBIO

MHorure pa3HOBUIHOCTH UCIIO/Ib3YIOTCS B IOBETMPHOM Jiejie.






pmyna: AlLO,
LIBeT: ronybon, KpacHbIN, XXENTbIN, KOPUYHEBBLIN, CEPbI
LIBeT YepThl: benas
bneck: CTeKNAHHbIN
[1noTHOCTL: 3,9—4,1 r/cm?
TBepoocTb: 9
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Kpucrannnyeckas
pelIeTKa KOpyHJa
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[ IpMeHeHNE

1. Hcnonp3yroT Kak abpa3uBHBIN MaTepHUa
2. Hcnonb3yeTcst Kak OTHEYIIOPHBIY MaTepurall
3. /lparoueHHble KaMHU
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OcHoanas cmpyxmypa ueanuma



AIOMOCUNN |

* AJTIOMOCHUJINKAThI
*Cnouctsle (caroaa)

KapkacHbIM (110/1€BBIE HITIATHI, I[€OTUTHI)
KospiieBbie (Kopauepur)
*llemoueuHpIe (TMPOKCEHBI)

*Jlentounbie (aM$pr6GOIIBI)



Tennyp



Nyp LienoyeyHor

'Kpuctannbl - rekcaroHanbHbIE,
aTOMbI B HUX 0DpasyoT
cnuparbHbI€ LENU N CBA3AHbI
KOBaNIEHTHbIMU CBA3SIMU C
onmxanwmmm coceasimn.
[ToaTOMY anieMeHTapHbIN Tennyp
MOXHO CYMTATb HEOPraHNYECKUM
nonumepoMm. Kpuctannmyeckomy
TENNypy CBOUCTBEH
MeTannuyecknn bneck, XxoTs no
KOMMMJIEKCY XUMUYECKNX CBOUCTB
ero CKopee MOXHO OTHECTU K
HemMeTannam.
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[ lpumeHeHune Tennypa

[lpomnsBoacTBe NONynpoBOOAHUKOBLIX MaTepuanos
[1pon3BOACTBO pe3UnHbI
BbicokoTemnepartypHasa cBepxnpoBOoANMOCTb



CeneH
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CeneH ueno4ye4yHoro CTPOEHUS

YepHbIn Cepbit KpacHbIn



CepbiU cerneH (MHorga ero
Ha3bIBAOT METANNTMYECKNM)
UMEET KpUcTansibl
rekcaroHaribHou cuctemsbl. Ero
9JfIEMEHTapPHY0 PELLETKY MOXHO
NpeacTaBUTb Kak HECKOIbKO
nedpopmmpoBaHHbIN KyD. Bce ero
aToMbl KaK Obl HAHM3aHbI Ha
cnupaneBuUaHble LIEMNOYKU, U
PACCTOAHUA MeXOy COCEQHUMMN
aToMmamMu B 0OHON uenu
NPUMEPHO B NonTopa pasa
MEHbLLE PaCCTOAHUA MeXay
uensamun. [Noatomy anemMeHTapHble
KYOUKN NCKaXXEHb.
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" TlpumeHeHue ceporo cerneHa

OObIYHbIN cepbln ceneH obnaaaer
nonynpoBOAHUKOBLIMW CBOMCTBAMMU, 3TO
nonynpoBOAHUK p-TUNa, T.€. NPOBOAUMOCTb B HEM
co3gaeTcs rmaBHbIM 06pa3oM He JneKTpoHamMu, a
«AblpKaMn».

[pyroe npakTnyeckn o4EHb BaXXHOE CBOUCTBO CefeHa-
NosflynpoBOAHMKA — €ro CNOCOOHOCTb Pe3ko
yBENMMuMBaTb ANEKTPONPOBOAHOCTb NOA4 AEUCTBUEM
cBeTa. Ha aTom cBOMCTBE OCHOBAHO AEUCTBUE
CENEHOBbLIX POTOINNEMEHTOB U MHOTUX APYInUX
npmnbopoB.



KpacHbIN ceneH

KpacHbIW ceneH npeacrasnsgeTr cooon meHee
YCTOMYMBYIO aMOPMHY0 MognduKauuio.

[Tonnmep LenHoro CTPoOeHUs, HO
ManoynopsgovYeHHOU CTPYKTYpbI. B
TemMmnepaTypHOM UHTepBane 70-90°C oH
npmnobpeTaeT Kay4yykonoaoodbHble CBOUCTBA,
nepexoas B BbICOKOJTaCTUYHOE COCTOSIHUE.

He nmeeT onpegeneHHon TemnepaTypbl
nnaBrieHus.

KpacHbIU amopgbHbIU cerieH Npu NoBbILLEHUN
Temnepartypsbl ( - 55) HAYMHAET NepexoanThb B CepPbIV
rekcaroHasnbHbIN ceneH






AJa0TponHbIe MQAU(PUKALIUU CePhbI

pOMﬁll‘leCI\aﬂ MOHORJIHHHAaA JIacTun4eCrasi

m

.Pombuyeckasa n MOHOKNMMHHasSA moandomnkaumn
NOCTPOEHbI N3 LMKIMNYECKNX MOSIEKYN S8, pa3MeLLEeHHbIX
Nno y3nam pomobnyeckon n MOHOKITMHHOW PELLETOK
.Monekyna S8 nmeet dopmMy KOPOHbI, ANTNHbI BCEX
CBA3en —S — S — paBHbl 0,206 HM U yribl OfTIN3KK K

TeTpasgpunyecknm 108°



~OcobeHHOCTY CTPOBHUS=

[TnacTuyeckada mogudpmnkauma cepbl
obpasoBaHa cnuparsibHbIMU LeNsMn 13

aTOMOB Cepbl C JIEBOU U NpaBOU OCAMMU J/\
BpaLLeHUs. OTU LENOYKMN CKPYYEHbI U ‘J
BbITAHYTbI B O4HOM HanpasieHUMW. g,
[1lnacTnyeckasa cepa HeycTon4mBa U ﬁs-\ 4
CaMONpPOWN3BOSbLHO MpeBpaLLaTCA B %
POMBUYECKYIO. J\J,J



PacnnaB cepbl npu
MeaJSIEHHOM
oXfaXxageHuu

[1py KOMHaTHOM t°

Pombuyeckas cepa MOHOKMNMHHas cepa

[Mpwn
noodaBneHn
N XONoaHOM
BOAbl

KOMHaTHON t°

[TnacTnyeckas cepa



[lonyyeHne nnacTtmyeckon cepsbl

P = O6opyanoBande u Matepunaan. 1 dapdopoBas KacTpJbKa C PYYKOH.
2. Kycok acOecrosoro kaprona. 3. Turenbnble munubl. 4. CTeKasiHHBIA cTakan Ha

Puc. 72. Tlloayuyenue mJaa-
CTHUECKOH Cephl

2—3 2. 5. dauHHasn CTeKJAAHHAA najouyka, 3arHyras
Ha KOHLUe B Buae Kptouka. 6. Tpenoxuuk. 7. AcbecTtn-
poBanHas ceTtka. 8. I'openka. 9. UepeHkoBas cepa.

Boinoanwveunune. ®PapdopoBylo kact-
pIOJIIO, HAIIOJIHEHHYIO H3MEeJIbUeHHOH 4yepeH-
KOBOl CepoH # 3akKpbITyl0 acOeCTOBBIM
KapTOHOM, YCTAaHOBUTb Ha TPEHOXKHHUKe H
HarpeTb. PsimomM noctaBHTb OGOJBIIOH cTa-
KaH, HaAIOJIHeHHbIM IOYTH AOBEpXY X0JIOA-
HOH BOJMOW (Jyullle IIOJIOXKHTb B BOLY CHer
nau gen). Kormpa pacnsasinenHas cepa Ha-
rpeercsi (06s13aTeNIbHO O KHIIEHHS), B3ATb
KaCTpIOJIO IpaBOd DYKOH H, NMOALEpKHUBas
ac6ecT J1eBO#l PYKOMH, OCTOPOXKHO JIUTh pac-
JIaBJEHHYIO Cepy TOHKOH cTpyeH B CTakaH
¢ xoqonaHol Bomol (puc. 72). Ilpu pe3xom
OXJIaXK/[AEHUHM XKHAKAs cepa npeBpallaercs
B IJJACTHYECKYI0, KOTOpast B BHIEe TOHKHUX,

MACKHX, TATY4uX HuTeli coOupaercs Ha AHe cocyxa. C moMowlibio
NJAWHHON CTeKJSHHON NaJOuYKH C 3arHyTHIM KOHLOM MOXKHO HOCTaTh
cepy €O AHA coCyjaa H NOKa3aTb ee TArydYeCTb. Cnycta 30—40 mun 14-

ry4ecTb MJaCTHYECKOH

cephol yTpauuBa€TCAH

M NOBEPXHOCTb €€ NOKpbIBAeTCs KeJTOBATHIM
HaJeTOM KPHCTaJJHUYECKOH Cephl.

/



[ lpumeHeH

[lonyyeHue cepHOM KHUCIOTHI;
B 6yma)kHOM MPOMBIIIIEHHOCTU;

B Ce/IbCKOM XO3SIMCTBe (117151 60phOBI
c 60/1e3HSIMHU PACTeHUM, TTTAaBHBIM
0O6pa3oM BUHOTPAIa U
XJIOIMYATHUKA );

B IPOU3BOACTBE KPpacUTeNen 1
CBEeTSIIHXCSI COCTABOB,;

IJ1s1 TIOJTy Y€ HUST Y€PHOTO
(OXOTHUYBEr0) ITOPOXa;

B ITPOM3BOACTBE CITMYCK;

Mas| 1 IIPHUCHIIKU JJIsI IeYeHUS
HEKOTOPBIX KOXKHBIX 3a001€BaHHU.




ANNoOTpOnHbIe
Moaundoukaumm yrnepoga



Kputepuu
CpaBHeHwuA

MpocTpaHCTBEHHaA
CTPYKTYpa

Tmbpunansayma
opbutanen




B HEeHWe annoTPONHbIX

Mogudmkauum yrnepoaa

AJIMa3 — B IPOMBILIEHHOCTU: €r0 UCIIO/Ib3YIOT
IJIs1 USTOTOBJIEHWSI HOXEH, CBEPJI, Pe3L0B; B
I0Be/IMPHOM Jejte. [lepcriekTuBa — pasBuTue
MHWKPOI3JIEKTPOHUKH Ha a/IMA3HBIX MTOAJIOXKKAX.

['paduT — 1151 U3rOTOBIEHUS T/IAaBHUIBHBIX
TUIJIEH, /IEKTPOJOB; HAIIOJTHUTETb IJIaCTMACC;
3aMeIJINTe/Ib HEATPOHOB B SIIEPHBIX
peaKTopax; KOMIIOHEHT COCTaBa /ISl
W3rOTOB/IEHHS CTEPXKHEH /ISl YEPHBIX
rpadUTOBBIX KapaHzaliei (B cmecH

C KQOJIMHOM )

dyjiiepeH — B aKKyMY/ISITOpax 1
3/IEKTPUYECKUX OaTapesx (1006aBKH
bynnepena); papmakonorus (1euenue BUY);
COJTHEYHbI€ DJIEMEHThI; OTHEe3aIUTHbIE KPACKH.

Kap6uH - poToa/1€MEHTHI.



Cnacmnbo 3a BHUMaHume



