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KPEMHHWH
28.086

3523p2

CrpoeHue aTtoMa KpEMHHUA




CrpoeHue aroma

IToroxenue B [1C: mepuoa I1I; rpymra 1V, raasnas;
3apsA AApa: +14 i
OTHOCHTEABHAA aTOMHAA Macca: Ar (S1)=28
Crpoenue atoma: p=14, e=14, n=28 - 14 =14
DAexTpoHHAA popmyaa: +14 St 2e;3e;de;

+14 Si 1s* 25 2p° 3s* 3p”

Hemeraan;



CBoucTBa ATOMA

— ._|_
4e : S i 4
BOCCTAHOBHUTEAD
St
+ 4e 5L
o Si®

OKHCAUTEAD

KpemHmit, orAaBas BCe BHEITHHUE IAECKTPOHBI OoAee DO
9AEMEHTAM, OKACAAETCS, IIEPEXOAA B S 4

ITpuanmasn 4 3A€KTpOHA HA CBOM BHEIITHUM 9HEPTETUYICCKUN
YPOBEHB, BOCCTAHABAWUBAETCA AO i .
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duznmueckKue CBONUCTBA KPEMHUA

KpeMHUI — HEMETAAA, CYILIECTBYET B
KPUCTAAAMYIECKOM U aMOPPHOM COCTOSAHUM.

Kpucraaamdecknii KpeEMHHUU — BEILIECTBO
CEPOBATO — CTAABHOTO ITBETA C METAAAWIECKUM
OAECKOM, BECBMA TBEPAOE, HO XPYIIKOE.
AMOP(HBIN KPEMHUI — OYPBIF ITOPOIIIOK.

p — 2933 F/CM3; t IIA. = 141 SOC’ tKI/IH. . 35000(:’



Kpucraaamgeckasa CTpykrypa
KpEMHUA

Kpucraaamdaeckas perrerka
KPEMHHUSA KyOH9IeCKas
I'PAHEIIEHTPUPOBAHHAS THUIIA
AAMA3Q.

Ho wn3-3a DoAbIIEN AAMHBI CBA3U
MEKAY S1 — S, TBEPAOCTb KPEMHUSA

3SHAYUTEABHO MEHbBIIIE, YEM AAMA34.
KpeMmHU XpyIIoK, TOABKO IIpU

HATPEBAHUU BEBIIIIE 800"C.




DAaeKTpOopu3nIeCKEe CBOMCTBA

DAEMEHTAPHBIN KPEMHUN —

TUIINYHBINA ITOAYIPOBOAHUK.,

Ha saexkrpodpusmaeckne cBOMCTBA
KPHUCTAAAMTIECKOTO KPEMHHUA OOABIIIOE
BAUAHIE OKA3BIBAIOT COACPKAIITHECS
B HEM MUKPOIIPHUMECH.
AASfl TTOAYI€HUA MOHOKPHCTAAAOB KDEMHHSA
C ABIPOYHOU IIPOBOAMMOCTBIO B KDEMHHUI

BBOAAT AOOaBKH 3AeMeHTOB 111-i1 rpyrimmsr —
OOp, AAFOMHHUSA, TAAAUA U THAHUS, C IACKTPOHHOI IIPOBOAUMOCTBIO —
AOOABKHI 9AEMEHTOB V-II rpynisl — Pocdopa, MBIIIbAKA HAT CYPbMa.



KpemHuuii B mpupoae

KpemHuuii B cBOOOAHOM
BHIAC B IIPHPOAE HE
BCTPEYACTCH.

KpeMHHII — BTOPOI O
PACIIPOCTPAHEHHOCTU

sarnemeHT [ ICXD.

B npupoae Bcrpeuaerca B
BUAE KpeMmHeseMa (510),
CUAMKATOB U

AATOMOCHNAHUKATOB.



KpemeHs

Kpemenn, nMEHHO 3TOT
HEB3PAYHBIN U OYEHD
IIPOYHBIA KAMEHD,
ITOAOKHA

HA49aA0 KAMEHHOMY

BEKY — BEKY

KPEMHEBBIX OPYAUM TPYAAQ.

[Tpuunn ABe:

- PACIIPOCTPAHEHHOCTD U AOCTYITHOCTD KPEMHNS;

- CIHOCOOHOCTH OOPA30BEIBATH IIPU CKOAE OCTPBIE PEXKYIIIHE Kpas;



Pa3sHOBHAHOCTH MHUHEPAAOB HA
OCHOBE OKCHUAA KPEMHUA

I'opHbII
XPYyCTaADb

Kormaunii AMETHCT HArrmva Cepaoanx

I'Aa3



3HaeTe AU BbI, UTO...

B grcTtom BrAe KpeMHUI OBIA BBIACACH

B 1811 roay dopanrmyscknmu yaeHbIME:

Kozed Aym I'eri-Aroccak Ayn 7Kakom Tenop



3HaeTe AU BbI, UTO..

Kpemuui B
9AEMEHTAPHOM COCTOSHNH
OBIA BIIEPBBIE ITOAYYIEH B
1825 roay mBeAckum
XIMHUKOM Vercom

' Sxobcom beprieanycom




3HaeTe AU BbI, UTO...

Pycckoe HazBaHUE «KpEMHUID)
BBeAeHO B 1834 r.
POCCHUICKIM XUMHUKOM
l'epmanom ViBaHOBHYEM

I 'eccom.




3HaeTe AU BBI, UTO..

Croco0 mmoAygeHus KPEMHUSA
B YHCTOM BHAE pa3paObOTaH
Huxoaaem HukoaAaeBuuem

bekeToBBIM.

Kpemunu B Poccun npoussoautce
Ha 32BOAAX:
r. Kamenck - Vpaasckuir (CBepAAOBCKas OOAACTD)

r. [[Teaex (MpxyTckas oOAaCTb).



IloayyeHUEe KpemMHUA

B npomeiasierriocnzy xpeMHUI IIOAYIAFOT
BOCCTAHABAMBAS paciiaaB 510, KOKCOM IIpu

t = 1800"C B Ayrosbx mmeuax. Yucrora
ITOAYIEHHOTO TAKIM OOpPa3oM KpPEMHUSA
cocraBasgeT 99.9 Y.




IloayyeHUEe KpemMHUA

Aabopamoprwiii cnocob nosryuenua:

Si()2 + 2 Mg 2MgO + §i



XMHMUECKHE CBOUCTBA KPEMHUA

XUMHAYIECKH KPEMHUU MAAOAKTUBEH.

| Ipm xoMHATHON TEMIIEpPATYPE PEATUPYET TOABKO C
dpTopoM, 00pa3ya AeTyINI TETPAPTOPHA
KPEMHUA:

Si + 2F, SiF,



XMHMUECKHE CBOUCTBA KPEMHUA

[Tpu marpearmm A0 400 — 500"C kpemmmii
pPEATHUPYET C KHCAOPOAOM C OOPA3OBAHUEM
AVIOKCHAA KPEMHUS:

Si+ 0O, SiO,



XMHMUECKHE CBOUCTBA KPEMHUA

C XAOPOM, OPOMOM B HOAOM —
C OOPa30BAHUEM COOTBETCTBYIOIITHX

AETKO AETYYHX TeTpararoreHuAoB SiHal :

S1 + ZCI2 S1Cl )
Si1 + 2B1{2 SiBr ”



XMHMUECKHE CBOUCTBA KPEMHUA

[ Ipm B3ammoaencTBH ¢ METAAAOM, KDEMHUU
IIPOABASAET CEOS KAK OKICAUTEAD.

[Tpu B3aMOAEHCTBHI OOPA3YEOTCHA: CHAUITHIABL.

2Ca + St CaZSi

KpeMHII AErKO pacTBOPAETCA B IIEAOYAX.



XMHMUECKHE CBOUCTBA KPEMHUA

C BOAOPOAOM KPEMHHUI HEITOCPEACTBEHHO HE
pearupyer.

BoaopoaHOEe coeAnHEHNE CHAQH, TIOAYIAFOT
KOCBEHHBIM CIIOCOOOM, ITPH B3AMMOAECHCTBIH
CUAUIIIAOB C KHCAOTAMU:

Ca,Si + 4HCl — 2CaCl, + SiH, 1.



CoeAnHeHUA KpeMHUA




CBoOHICTBA OKCHAQ

CO,

Si0,

KucaorHbIll OKCHA

KucAorabiir okcuma

MoaexyasipHad

KpI/ICTaAAI/I‘ICCKa}I pemeTKa

ATOoMHAsA

KpHCTﬁ.AAH‘I@CKﬂH pCHICTKa

becnBerunin ras.

Kpucraaangeckoe, TBEPAOE BEIIECTBO,
TYTOIIAQBKOE.

XUMHUYECKHE

CBOMNCTBA

H,0 + CO, = H,CO,

He B3aunmoaenictByer

CO2 + CaO = CaCO3

SiO2 + CaO = CaSiO3

CO, + Ca(OH), =CaCO, + H,0

Si0, + NaOH = Na 8iO, + H,0

CO, + 2Mg = 2MgO + C

SiO, + 2Mg = 2MgO + Si

C + CO,=2CO

Si0, + 2C = Si + 2CO




CBolCTBA KHUCAOT

H,CO,

H_SiO,

ABYXOCHOBHA5, KHCAOPOACOAEPKAIIIAA,
CAaDasl, HEIIPOYHAA, T.K. ACTydas.

ABYXOCHOBHA5l, KHCAOPOACOAEPKAIIIAA,
cAabasd, HEPACTBOPHUMAsA B BOAEC.

[Moayuenne: CO, + H O = H,CO,

[oayaenue: 51O, + H O = neapss

Hecrorixas, Hén’pquaﬂ, IIPU CTOAHUU
AW HATPEBAHUU PA3AATACTCA:

H,CO, = CO, +H,0

BeiaeAnTh B YHICTOM BHAE HEAB3A, T.K.
IIPU HATPEBAHUU PA3AAracTCH:

H_SiO, = SiO, + H,0

Zn+ H,CO, = ZnCO, +H, 1

HeszmaunreAbHOE BBIACACHUE A3




CoAn

YTOABPHOU KHUCAOTHI

KpeMHHEBOI KUCAOTHI

- KApOOHATHI;

- THAPOKApPOOHATEL;

- CUAMKATHI;

KapboHaTel 00A2AAFOT
BCEMHU CBOMCTBAMHU COAEH,
ABAAIOTCS CHABHBIMU
9AEKTPOAUTAMH,
ITOAHOCTBIO AMCCOITIHPYIOT
Ha HOHBI(PACTBOPUMBIX B
BOAE).

PacrBopuMBIMEI ABAAFOTCA
TOABKO COAM ITICAOYHBIX
METAAAOB, OCTAABHBIC
OOPA3YIOT HEPACTBOPUMEIE
A BOOOITIE HE OOPA3YIOT

coaeii(Al™, Cr™) Ag™).




HPI/IMeHeHI/Ie KPEMHHA U €r0
COEATHEHUU

AcOecT Cuamkon



HPI/IMeHeHI/Ie KPEMHHA B TEXHUKE
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IIpumeneHrE KPEMHUA B MEAUIITHE

Panasonic ik

DentaCare

60

TRABA-KOPHH-1 VI
ATTRANORES RIS

XBouI
OJIEBOU

9
1‘1 Mtk 1
L Jr/!)/)o(,m

‘N-nkat‘» pcALs




brnorormueckas poAb

Baxxaenree coeanHeHme KPEMHUSA — S10 ) HEOOXOAUM
AAA KU3HA paCTeHHfI " )KUBOTHBIX.

baaroaaps eMy TpOCTHHUKH, KAMBIIIIH
U XBOIIU CTOAT KPEITKO, KAK IIITHIKH.

OcTpble AUCTBA OCOKH PEXKYT, KAK
HOKH, CTEPHA HA CKOILIEHHOM IIOA€

KOAET, KAK UTOAKH, 2 CTEOAHN 3AAKOB

HACTOABKO KPCIIKI, 9YTO HC IIO3BOAATOT

HHMBC HA ITOAAX AOKHUTBHCA OT AOKAA U B€Tpa




brnorormueckas poAb

Yermrys peIO, TAHITPH HACEKOMBIX, KPBIABS
0a0O0dYEK, ITephs OTUIT U IIIEPCTH KUBOTHBIX
IIPOYHEBI, TAK KAK COAEPIKAT KPEMHE3EM.




burnoArormueckas POAB

KpeMHUI IpUAAET TAAAKOCTD U IIPOYHOCTD
KOCTAM U KPOBEHOCHBIM COCYAAM YEAOBEKA.

B opranmsme geaoseka kpemuus meree 0,01% mo Becy.



KpeMHUI - MUKPO3JIEMEHT, IOCTOSIHHO COACPKAIIUIKCS B
opraHu3Me 4eaoBeka. HanbompIee ero Koan4ecTBo
COLCPIKUTCS B TUM(POYy3/IaX, COCAUHUTEIbHON TKAaHU a0PThlI,
TpaxeH, B BOJIOCAX U Koxke. KpeMHu HeoOX0auM A1
IIOCTPOCHHUS SIUTEINAIBHBIX KIIETOK.

KpeMHui Urpact BaxXHyI pojib B IIPOILECCE MUHEPATIU3ALIUU
KOCTHOM TKaHH; HEOOXOAUM JJIs MOIJIEP KAaHUS JIaCTUYHOCTH
CTEHKHU apTEPUM, OKA3BIBAECT ITOJIOKUTEIIbHOE BIMSHUE HA
MMMYHHUTET U 3aMEJISIET IIPOLECCHI CTAPEHUS B TKAHAX
OpraHun3Ma YeJIOBEKA.

Cpennee coaepkaHne KpEMHHS B KPOBH COCTABISCT 8,25
Mr/cyTku. C BO3pacTOM €ro YpOBEHb B OpPraHU3MeE CHHKAETCH,
MIOATOMY Y TTOXKHIIBIX JIIOJEH IMTOTPEOHOCTh B KPEMHMHU, KaK
IIPABUJIO, MTOBBIIIACTCS. YIYUIIAOT YCBOCHUE KPEMHUS
OPTaHMW3MOM HAJIMYKUE KAJIbIMS, MArHUs, MapraHia 1 KaJusl.



brnorormueckas poAb

KpeMHII BXOAUT U B COCTAB HU3IINX KUBBIX
OPTAaHU3MOB — AUATOMOBBIX BOAOPOCAEU U
PAAMOAAPUHN, - HEXHEUIIINX KOMOYKOB KIBOU
MATEPUU, KOTOPBIE CO3AAIOT CBOU
HEIIPEB3OUAEHHBIE IIO KPACOTE CKEAETHI 13
KPEMHE3EMA.

AnaToMOBEIE BOAOPOCAH Pasmoaspun



KpemMHuii B IpOAyKTAaX MATAHUA




CaMOKOHTPOAB

1. Kakoe mecTo 3aHHUMAET erMHHf/’I B HepHoAﬂqGCKoﬁ CHCTEME:

a) 2 meproa, 4 rp.1mo6od.  0) 3 meproa, 3 Ip. TAaBH.  B) 3 IIEPHOA, 4 Tp. TAaBH.

2. KpHCTaAAquCKaH pEIIeTKAa KPEMHUA:

4) HOHHAf; 0) aTOMHAf; B) MOAECKYASIpPHAS;
3. I'lo pacmpoCTpaHEHHOCTH B IPUPOAE KPEMHUH .... IAEMEHT:
a) IIEPBBI;  O) BTOPOW;  B) TPETHL;

4, KpemHHIT BCTyIIaeT B PEAKIIUIO C:
a) METAAAAMH, BOAOPOAOM, TAAOT€HAMU;
0) METAAAAMU, TAAOTEHAMH, ACTKO pACTBOPAETCA B IIIEAOYAX;

B) OKCHAAMI, KHCAOTAMH, HEMETAAAAMI.

5. CoAn KpeMHHEBOI KUCAOTHL:

4) CHAHIIHIABI, 0) THAPOCHAMKATEL, B) CHAWKATEL;



