Ypok no xmmum B 10 Kknacce:
«Yrnepoa n KpeMHUN —
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Yrnepopa 1 KpeMHUU ABIIAITCA XUMUYECKUMM anemeHTamu IVA-rpynnol
nepnogn4eckon cuctemol. K atom xe rpynrne nepmognyeckom cCUCTeMbl OTHOCAT
repmaHum Ge, onoBo Sn n cBuHeu Pb. Yrnepoa v KpeMHUN — 3riEMEHTbI
HeMeTasnnbl, repMaHnuim 1 05I0BO — MoNyMeTarnsbl, a y CBUHUA npeobnagatoT
MeTanfnyeckne CBOMUCTBa.
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Yrnepopg obo3Havaetcsa cumsosiom C (nat. Carbonium).

KpemHuin obo3Hayaetca cumBonom Si (nat. Silicium, ot nar. silex
— KPEMEHD).

6 14

SR
A URER
; A .
> ekl vy

i
T &
3
3

A

3

YrnEPOLA 12,011| KPEMHUM 28,0855




ONeKTPOHHO-rpadmnyeckasd KOHPUrypaumnsi BHELLHEro
3IIeKTPOHHOrO Cros aToMoB ariemMeHToB IVA-rpynnbl — ns?np?,
HanpuMep: y yrnepoaa — 2s%2p?, y KpemHus — 3s23p-.

6 protons
+ 6 neutrons
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B coeanHeHuax c gpyrumun afieMeHTamMmn aToMbl yrrepoga u
KPEMHUA MOTYT NPOABNATL CTENEHN OKUCNeHUA -4, +2, +4, angd
9NIEMEHTOB-NOSTYMETAasNIoB U MeTarnsioB B UX COEANHEHUAX C
OpYyrmMmun anemMeHTamm (Kpome rugpmnaoB) bonee xapakTepHbl
NONOXUTESNbHbIE CTENEHUN OKUCIEHNA +2 n+4.




B 3emHomn kope cogepxuntcsa 0,093% yrnepona no macce, npuyem
OH BCTpeYaeTcsl Kak B CBOOOAHOM COCTOSIHUM, TaK 1 B BUAE
XUMWNYECKUX COEQNHEHNUN C OPYTMMU SfIEMEHTAMM.
Yrnepon siBNseTcsd OCHOBOW OpraHU4YeCcKoU XXU3HN Ha 3eMrie.




Yronb, Topd, HeTb 1 NPUPOLHLIN ras - NPOAYKTbI Pa3foXeHUa pacTUTESIbHOro
Mupa 3eMnn ApEBHENLLNX BPEMEH.

Camoe mMsArkoe nckonaemoe — Topd — coaepXmMT octaTkm pacTeEHUN, B HEM
nmeetcs He bonee 50-60% yrnepoaa. bypbin yronb cogepxut 65-70%
yrrnepoga. KameHHbIN yronb cogepxut 75-95% yrnepoga. Cameln TBEPAbIN
Yyrosfib — aHTpaunuT — MOXeT cogepxaTb 91-98% yrnepoga.
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[1py HarpeBaHUM yrnepoanocogepXxallumx coeguHeHumn 6es gocryna
BO3yxa obpasyeTcss aMopdHbIN yrrepoa:
KOKC, APEBECHbIN Yrofib, KOCTAHOW Yrofb, caxa.

KoKcC nony4aroT npu Cyxou neperoHke KamMeHHOoro yrns, LWnpoko
NCNONb3yeTCcsa Kak BOCCTAaHOBUTENb B npoLueccax NpoMbILLUIIEHHOIo
nony4vyeHua MeTannioB U3 pya.
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B Buge yrnekucnoro rasa yrnepog BXxoguT B coctaB atMmocdepbl
(0,03% no obbemy).




[TpnpoaHbIe HEOPraHNYECKNUE coeanHeEHUsA yrinepoga —
kapboHatbl. MuHepan kanbumt CaCO, ABNsAeTCs OCHOBOW
0Ca04HbIX OPHbIX NOPO4 — U3BECTHAKOB. [lpyrne mogndukaunm
KapboHaTta KarnbLns U3BECTHbI KaK MpamMop U Mer.
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PacnpocTpaHeHna KpeMHU4a B npupoae

KpeMHnm — BTOPOW NO pacnpoCTPaHEHHOCTU Ha 3eMSIE JNIEMEHT
nocne kuncnopoga. OH WMPOKO pacnpocTpaHeH B BUAe
KpeMHe3ema SiO, 1 pasnnyHbiX CUNIUKaTOB.

Hanpumep, rpannt cogepxut d6oree 60% kKpemHesema, a
KpUCTanIn4ecknn KBapL, ABASIETCA caMbiM YNCTbIM N3 NPUPOAHbIX
COeANHEHUN KPEMHUA C KUCIOPOAOOM.
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JIncTba Kpanuebl NOKPbITLI KOMKYXUMM BOSIOCKAMU U3 YUCTOrO
okcmnaa kpemHus(lV), koTopble NpeacTaBnaT codbon nosble
TPpyOouKkM AnmMHHON 1-2 MM. TpyOOo4KM 3anofHEHbI XUOKOCTbHO,
cogepxallien mypaBbUHYIO Kncnoty. [1pn nerkom NnpnKkoCcHOBEHUU
NMUCTbEB Kpanuebl K TeNy BOMOCKU NPOHUKAKOT CKBO3b KOXY U




CTpoeHune n dusnyeckne CBONCTBa
NPOCTbIX BELLECTB
yrrnepoga n KpeMHUSI.
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3BeCTHbI crieaylouwme annoTponHble Mmogndukaumm yrnepoaa:
rpadouT, anmas, kKapounH n pynnepeHs.l.

a) anmas

b) rpadout

C) NOHCOennuT

d) doynnepeH — 6akndon C60
e) coynnepeH C540

f) doynnepen C70

g) amopdoHbIN yrriepon
h) yrnepogHasa HaHOTpybka




B anma3se kaxabin atom yrrepona OKpyXeH TakuMm e atoMamu,
pacrnosioXXeHHbIMN B BEPLLUMHAX NMPaBUnbHOro TeTpasgpa. Takoe CTpoeHme
obycnaenunBaeT ocobble M3nveECKNEe CBONCTBA ariMasa 1 npexnae BCcero ero
TBEPAOCTb. AriMa3s Cry>XuUT 3TaroHOM TBEPLAOCTU, KOTopasd no
aecaTndansibHOM cucTteme oueHmBaeTca Bbiclwmm 6anom 10.

Anmas nnoxo NpoBOAUT TEMMOTY N MOYTU HE MPOBOAUT NTIEKTPUYECKUIN TOK.
OrpaHeHHble Npo3padHble anMa3sbl Ha3bIBalOTCA bDpunnMaHTamu.




B rpadhute atombl yrnepoaga pacnosioXXeHbl CrosiMm, COCTOALLMMMN U3
LLIeCTUYNEHHbIX Koneu. Criouctast CTpykTypa rpauta obycrnaBnmBaeT ero
MAMKOCTb: OH NNErko OCTaBnsAeT cned Ha bymare. 13 menb4anmx Kpucrannios
rpacputa COCTOUT caxka, obpasyroLlascs npu HeEMOSIHOM CropaHuu
OpraHU4ecKkmnx coeanHeHun.




KapObuH — 310 pasHoBMOHOCTL yrnepona, CocTodAwada U3 Lenodex
yrnepogHbix atomoB =C=C=C=C= unmn -C=C-C=C- . 310
BeLecTBO obriagaeT nonynpoBO4HUKOBLIMU CBOMCTBAMM.




dynnepeHbl NpeacTaBnsaoT codbon LwapoobpasHble MOneKy b,
obpa3soBaHHbIE NATU- N LLECTUYTOSIbHUKAMM U3 aTOMOB Yrrepoaa,
COeQMHEHHbIX Mexay cobon. BHYTpu Monekynbl nonoble. B
HacTosiLLee Bpems nonyyeHbl coynneperbl coctasa C,, Co v ap.

PynnepeH Cgo




XNMUNYEeCKmne CBOUCTBA MPOCTbIX BELLECTB

[1na yrnepoga n KpeMHUSA XxapakTepHa HeBbICOKAA XMMUYecKas
aKTUBHOCTb: BOSIbLUMHCTBO peakuum ¢ nx yHdactuem nportekatoT
TOJIbKO MPU BbICOKOM Temnepartype. XuMMYecKkmne CBOUCTBA
Pa3nnUYHbIX anmoTPONHbIX MoAUMUKaLNIA yrinepoda CXO4Hbl,
OTNMYaKTCA NULLb YCITOBUSA NMPOTEKAHUA peaKkuun, NOTOMY YTO
9Heprua paspbiBa CBA3EN Mexay atoMmamMu B anMase, rpadouTte u
apyrux mogmdukauuax yrnepona pasnuyHol.

B xummnyeckunx peakuunudax ¢ NpoCTbiM BELLIECTBAMIW YyImnepoa 1
KpGMHI/II7I NPOABIIAKOT KaK OKNCITUTESIbHbIE, TaK
BOCCTAHOBUTENbHbIE CBONCTBA.

B peakundax co CrioXHbiM BeLLlecTBaMu, Haripyymep ¢ oKkCngamu
MeTallJi0B, yrrepo U KpGMHI/II7I YalLle BCEero npodaBIiAdal0T
BOCCTAHOBUTENbHbIE CBONCTBA.




[lpumeHeHne yrnepoaa

[padounT ncnonb3yeTcs B KapaHO4allHOW NPOMBbILLITIEHHOCTU. TakXXe ero UCrnosib3yT B
KayeCTBEe CMa3Ku rnpu 0cobo BbICOKMX UITN HU3KUX TeMMepartypax.

Anmas, bnarogapsi UCKITIOYNTENbHOW TBEPAOCTU, HE3aMEHUMbIN abpasnBHbIN MaTepuarn.
ArnvasHbIM HanblfleHmemM obnagatot windgosanbHble Hacagku 6opmalunH. Kpome atoro,
OrpaHeHHble anmMasbl — OpUNIMaHTbl UCMONb3YTCA B KAYeCTBE AparoueHHbIX KaMHeEN B
IOBENUPHbLIX YKpaLleHudax. bnarogaps peakocTu, BbICOKMM LeKOPATMBHbLIM KayecTBaMm U
CTEYEHUIO UCTOPUYECKMX OBCTOATENLCTB, OPUNINAHT HEN3MEHHO ABNSETCSH CaMbiM
OOPOrnM gparoLeHHbIM KaMHeM.

B dbapmakonorum n meguumnHe WPOKO NCMOSb3YTCA pasfnnyHble CoeauHEHNS
yrrnepoga — npon3BOAHbIE YrOflbHOM KUCHOTbl M KAPOOHOBLIX KNCHOT.
KapboneH (akTMBnMpoOBaHHbIN Yrosb), NpUMeHsSeTca A abcopbuum n BoiBEAEHUS U3
opraHu3mMa pasfnmyHbIX TOKCUHOB.
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YrnepoaHble Mmatepuarnbl TEXHUYECKOTo U MEAULIMHCKOro Ha3Ha4YeHns B
LLIMPOKOM acCOpTUMEHTE Npoun3BoasaTcs Ha CBETIOropcKoOM Npoun3BoaCTBEHHOM
00beanHEHUN «XMMBOFOKHOY». 30€Cb BbIMyCcKaloT YrnepoaHbii MeauLNHCKUI
cOpOEHT, KOTOPbIN HENOCPEACTBEHHO UCMONb3YETCA ANS NIEYEeHNs paH, A3B,
OXOrOB, a TakXXe B pasnuyHbixX dunsrpax onga soAbl. LLinpokoe npumeHeHune

HaxoOAaT Takke BbinyckaeMble B CBETNOropcke yrnepoaHblie HATU U TKaHMW.

CBET/IOFOPCK
XUMBOJIOKHE




[TpuMmeHeHne KpeMHUS

KpeMHU1 HaxoauT npMMeHeHmne B NonynpoBO4HUKOBOW
TEXHUKE U MUKPOSSIEKTPOHUKE, B METAISIyprum B Ka4ecTtBe
nobaBKu K cTansam 1 B Npomn3BOACTBE CMNilaBoB.

Ctus [1xobc
OEMOHCTPUpYyeT
KPEMHMEBYIO
NNacTuHY, Ha
KOTOPOW «CUAOAT»
OECATKN
npoueccopos G5.




[lomaluHee 3agaHue:

[Taparpad §55.
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