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KPEMHUU B NMPUPOLE

UCI10JIbSOBAHUE
KPEMHE3EMA OJi1A
NnPOUN3BOLCTBA CTEKIJIA

NPUMEHEHWE CTEKJIA



Si— BTOPOW 10
PACIMTPOCTPAHEHHOCTMU 3/IEMEHT
HA 3EMHOM LUAPE OCJIE
KUCJTIOPOLA
MACCA 3EMHOM KOPbI EOJIEE, YEM
HA 27,6% COCTOUT U3 KPEMHMSI

SiO2 — deyokucCb KpeMHuUs1 unu
okcuod kpemHus (1V), unu
KpeMHe3eM.

JaHHoOe coeduHeHuUe
Haxodumcsi 8 npupooe 8
yucmowm sude (Yucmablil
necokK, 20pPHbIU Xpycmarsb)
usiu 8 cocmase MuHepasioe S

U 20PHbLIX MOPOO







naeHbIU nompebumernb KpeMHe3eMa — 3mo
cmeKoJibHasi MPOMbIWII€EHHOCMb.
Cmeksio 8 omsiu4uUU OM Memalsisioe He
rnodeepaaemcsi KOppo3uu U 8 omsiuduu om
rnracmmMacc He «cmapeemy», a makxe Xxopouwo
nodeepaaemcsi MexaHu4eckou obpabomke.
N3eecmHO, ymo dennamb CMeKJ10 yMesiu euje 8
Eaurnme u Meconomamuu yxe 6000 siem Ha3ao.




CIIIEK 10

"PaccKkasblBaloT, YTO ogHaXAbl npucTtan 3geck (B
®OUHUKUU) KOpabnb, TOPryrWMUH HUTPOM (NOTaLWIOM), YTO
nau pacceanuck no depery Ans NpUroTtoeneHuUs cede
MNULLN, U TaK KaK OHU HE MOIMU HAaUTU KaMHEMN, YTOObI
NOCTAaBUTb HAa HUX KOTNbI, TO NOANOXWUINU NoA HUX MblObI
HUTPA U3 Kopabnen. MoTaw, cMeLLIABLUUCE C NECKOM
Gepera, pacTonunuck, U Torga NOTeKNU CTPYU HOBOMU
XUOKOCTU; U TaKoe OyATo Obl ObINO HaYanom ctekna''

"HblIHe HaXoQ4AT TakXXe U B ByneTypHCcKoM Mope UTanuu
Ha WWecTk ThicAY Waroe npu depere Mexay Kymamu u
INIutepHoM 6enbIA NECOK, KOTOPbLIX YPE3BBIYAUHO MATOK U
pacTupaeTcsa B CcTyne U MenbHULe. PacTepeB, cMeLlLUBaKOT
ero Ha Bec, NMOO Meporo ¢ TpeMA YacTAMU HUTPaA U,
cnnaes, NnepenyckarT B Apyrue nevyn. Tam odbpasyetca
Mbi0a, HasbiBaeMaa aMMOHUTP. KOTOPYH BTOPUYHO
nepennaenakoT U NPOU3BOAAT U3 TOTO YUCTOE CTEKNO U
cocTaB AnA 6enoro ctekna. HelHe yXke U B [annuu u B
McnaHuu necok TakuMm Xxe obpasoM obpabaTbiBaroT .

| 900igr.net |




llepebii cmekosibHbIlU 3a800 8 Poccuu 6b1s1 nocmpoeH
e 17 eeke HeOasieko om Mockebl. Ha HeMm ebidyearsiu
OKOHHOE€ CMEeKJ10 U CMEeKJISIHHY Nnocyady.
[1o3xxe 6b171 TocMpoeH 3as800, 20e u32omoesisisiu
8bICOKOKa4YecmeeHHble 2pahuHbl, CmaKaHbl, PFOMKU,
KyswuHbl u m.d. OcobeHHO 6biIcmpo cmekKsiooenue
pa3seueasiocb npu llempe |.




Ba)kHyto ponb B pasBUTUN Hay4YHOro cTeKknoaenus
cbirpana nepeasa nevyatHaa paboTta, NocBsLleHHas
BOMpoOcCaM WU3roTOBMeHUA cTekna. 31a kHura «O6
NCKYCCTBE cTeknoaenua» obina onydbrnmnkoBaHa BO
®drnopeHumnn B 1612 AHTOHMO Hepun (1576-1614).

OCHOBOMOMNOXHUKOM
Hay4yHoOro noaxoga K
NPOU3BOACTBY CTEKMAHHbIX
ns3gennun B Hawewn cTpaHe
Obln reHnanbHbIN

M.B. JlomoHocCOB.




B cBoen macTtepckon JIoMOHOCOB (C NOMOLLUHMKaMN) co3aar
okoro 40 mo3sauk (coxpaHUnucb 23 MO3anKn), N3 KOTOPbIX
Hanbdonee 3HamMmeHUTbI: «HepykoTBOpHBIN Cnac» (1733) n
noptpeT lleTpa lepBoro (1755-1757), HbiIHE HaxoAALLMNeECS
COOTBETCTBEHHO B VIcTopnyeckom Mysee n SpmMmutaxe. B
noptpete EnusaeeTtbl [1eTpoBHBI OH NPUMEHAET
N300peTeHHbIE UM APKO-KPaACHYIO U 3eMeHY0 CMarnbThl.




3HauYnTenbHbIV BKNag B HayKy o
CTeKne un pa3paboTKky TexHosrorum
ero npounsBoacrtea BHecnu 3. I'.
NakcmaH, C. . MNMeTtyxo., A. K.
YyryHoB, . . MeHpeneeB. B. .
TuweHko. 3. I. JlakcmaH .OH
co3aasn HOBYH TEXHOMOInK
cTeknogenus,

Benukun xummuk MeHaeneeB —
aBToOp rMyOboKnUx naem o CTpoeHmnmn
U pU3NKO-XMMNU4eckom npupoae
cTtekna. Hanbonee UueHHbIM
OKa3sarnochb npeacraBrieHune

0. N. MeHpoeneeBa o NoNMIMMepPHOM
CTPOEHUN «KKpeMHe3eMHOro
cTekna»




CornacHo CoOBpPEMEHHbLIM
NpeacTaBneHNAM, OTPaXXeHHbIM
B onpeneneHnn, JaHHoMm
KOMUCCUEN NO TEPMUHOMOMNK
AH CCCP cTeknom
Ha3blBalOTCA aMopdHble Tena,
MNosly4eHHble NpU
nepeoxnaxageHun pacnnaea
HE3aBUCUMO OT UX
XMMUYECKOro cocTaBa WU
TeMNepaTrypHoro MHTepeana
3arBepaeBaHna, KoTopble
nocTeneHHoro obnagarT
MEeXaHN4YeCKMMN CBONCTBaAMMU
TBEPAbIX Ter.




Kakoebl KOMMOHeHMbI, UCMOJIb3yeMbie OJisi
u3z2omoesieHuUst obbI4YHO20 cmeksia?

KeapueebIiU rnecok
U38€CMHSIK
coda




CblpbeM ANA NPOU3BOACTBa OObIYHOrO CTEKmna cryxat
YNCTbIN KBapLEBbLIAN MECOK, coda U USBECTHAK. 3TU
BellecTBa TWaTenbHO NepeMeLLNBaOT U NOABEpraoT
cunbHoMmy HarpeaHuto (1500C).

Na,CO, + Si0,=Na,SiO,+ CO,
CaCO,+ SiO,= CaSiO,+ CO,




XUMNYECKNN COCTaB OKOHHOIO CTEKnNa
OTBeYaeT popmyne
Na,O*Ca0*6SI0,;

Na,O-12,9%,
CalO- 11,6%,
SI0,-75,5%.

OnHako Ha npakTuke HabnwaaeTcs
OTKITOHEHWe OT aToro ctaHgapta. CoBpeMeHHoe
CTEKIO Nony4akT Ha OCHOBe
MHOIFOKOMMOHEHTHbLIX CUCTEM.

Camas pacnpocTpaHeHHasa cucTema
Na,O-Ca0-SiO,-MgO-Al,Os



DopmuposaHUe N3LENNUN N3 CTEKNOMacChI
ocyllecTBnAeTcAa MexaHU4Yecknum crnocodom (rnpokaTkomn,
npeccoBaHNUEM, NpeccoBblgyBaHUEM, BblayBaHUEM U Tak
Aanee) Ha cmeknogopmyrowux mawuHax. lNocne
hopmoBaHMA U3genua nogBepraroTca TEPMUYECKON
obpaboTke (oTXUry).




JZIeHO20,
IHe20,
YMpYyOHO-

- O} usema,
- pas i20 yeema,
- pas: ueema u




CmekKs10 noka He3aMeHUMO OJisi U320MOe6JIeHUs
60s1bWO20 KosTU4Yecmea xuMu4yeckol nocyosnl,
Komopasi 0oJKHa ebloepxusamb KosiebaHUs1 8 bICOKUX
memnepamyp. [loamomy ee uszomassiugarom u3
Keapueeo20 cmeksia, nosly4eHHo20 U3 4Yucmozo
Keapueeo20 rnecka usiu 20pH020 Xpycmaudisi.




CTEKINO OPTAHUYECKOE, TexHU4YecKoe HasBaHWe ONTUYECKM
Nnpo3payHbIX TBepAbliX MaTepUasnioB Ha OCHOBE OrpaHU4YeHHbIX
nonuMepoB (MoNUaKpuNaToB, NOJIMCTUPONA, NONIMKapOoHaToB,
cononuMepoB BUHUAXNOpUAa C MeTUIIMETaKpunaTromMm u gpyrue). B
NPOMBIWAEHHOCTU N0 «OrPAaHUYEHHbIM CTEKNOM» OObIYHO
NOHMMAKOT JIMCTOBOW MaTepuan, nony4yaeMbi nonMMmepusalmnen B
Macce (bnoke) MeTunmMetakpunara (cm. MonumeTunmMmerakpunar).

Coeetckun pusuk I1. 1. KobeHko (1897-1954)

paccMaTpuBarn opraHU4eckue cTekna ¢ no3uumn
chmanyeckor Teopun NONIMMEPOB.



XYAOXECTBEHHOE CTEKJIO. XygoxecTtBeHHOe CTeKno
BKJIlOYaeT B ceba eumpaxu, cMasibmoebie Mo3auKu, cocyobl
XydoxecmeeHHble, apxumeKkmypHbie demarsnu, dekopamueHbie
demanu, dekopamueHble KoMno3uyuu, cKynsnmypy(obbI4HO
MasnbIX ¢popM), ceemusibHUKU, UCKYCCMeeHHbIe dpa2oyeHHocmu
(Omxytepus). B apeBHEeM Mupe NpOU3BOACTBO CTekna Obino
ocob6eHHo pa3BuTo B Erunte (3noxa MNronemMees, 4-1BB. 40 H.3.),
Cupuun, ®uHukum, Kurae.




L{eemHoe cmekKs1o WupoKo ucrnosib3yrom OJisi
U320MoeJIeHUsI sumpaxa.

Bumpax - amo dekopamueHasi
opHaMeHmaJsibHasi KoMrno3uyusi,
U320moaeJsieHHasl U3 KyCKoe pa3HoUyeemHo20
cmekna, 3anoJsiHsrowasi OKOHHbIU rMPoeM.
Bumpaix ucrnosib3o8asicsi 0sis1 apxumeKmypHO20
oghopmsIeHUsI 20mu4YecKuUx xpamos, a 8
cospeMeHHoe epemMsi Osisi opopMIIeHUs1 30aHUU
obwecmeeHHO20 Ha3Ha4YeHUsl.

Csi080 sumpax npoucxooum om

gppaHUy3CKOR20 crnoea — vitre —
OKOHHOe CMeKIJI0.



3apaHee Hape3aHHbIe U XOpouwo nodo2HaHHbIe Opye2 K
dpyay KyCKu yeemHo20 cmeksia obepmbigaromcsi rno
KpasiM nosiocKkamu ceuHua, packsiadbiearomcsi u
rnsI0MHO MoO20HSAFOMCSI OOQUH K Apy20My, a 3ameMm
C8UHUoO8bIe rnepemMbIYKU criausaromcsi u3 cnsiaea
0J108a U ceUHUa ¢ obeux cmopoH.




C 6 B. LIeHTpbl XyA40XXeCTBEHHOIo
CTeKnogenua cocpeaoTounnnucb B
BusaHTun, rae npoueeTtana Bblaenka
LUIBETHOrO HernpospayHoro crekna ansd
nocyabl U cmaneT. B cpeaHen BekoBou
3anagHou EBpone anoxu eomuku
BaXKHeunLlen obrnacTbio UCKYCCTBA,
CTUMYNUpOBaBLLEN pa3BUTUE BKyca K
Xy[40XXEeCTBEHHOMY CTeKny, ObIro
N3roToBrneHne Butpaken. Ha Boctoke B 12-
14 BB. NPON3BOACTBOM CTEKMAHHbIX
nsgenumn crnasunacb Cupus.

B 15-16 BB. Beayllee 3Ha4yeHue B
AeKopaTUBHO-NPUKNagHOM UCKYcCTBeE
EBponbl Npnobpeno seHeyuaHcKoe
cmeks1o. BeHeUnaHCcKoe CTeKno-
3acTbIBLUAA My3blKa ...




Bnepebie eeHCKuU ro8esntup nosiyyus xpycmarsb
e 18 eeke. 1o eHewHemMy auoy
O2pPaHeHHbIU Xpycmasib mpyoHO omsau4ume
om 6pusiniuaHmoa.




BeHeLnaHcKoe CTEKNO — 3TO TAXEnble
LIBETHbIE KYyOKW, pacnncaHHble amanbto U
TOHKWE, Npo3padvHble, KaK Bo3ayX , bokansbl,
STO N HEXXHbIE Ba3sbl, U CTEKMAHHbIE COCYAbI,
OYeHb NoxoXXne Ha dapdcop; aTo U
CBepKatLine, Kak gparoueHHble KamMHW,
FIOCTPbI, 3epKana, BUTPaXku.




B178. LEHTP XYy 0XEeCTBEHHOTO
cTeknopenuna nepemectunca B HYexuto. C
1770-X IT. cTano WMPOKO NPUMEHATLCH
CTEKNO, Nosly4YeHHOE Ha OCHOBE OKUCH
CBUHLUa (XxpycTarb, prMHT-rnacc),
rMmaBHbIM cNOcoboM 0DpPabOTKN KOTOPOTO
ABUMNOCH T.H. ariMasHoe rpaHeHune,
HaunHaa ¢ 18 B. UHTEHCUBHO
pas3BMBAETCA U NPON3BOACTBO
NCKYCCTBEHHbIX AparoleHHbIx kKamHen. Ha
pyoexe 19-20 BB. K XyA0XXeCTBEHHOMY
cTekny obpallatTcd cneyunanucTbl No
[.ekopaTUBHO- NPUKIIagHOMY UCKYCCTBY B
X N30ennax.




[1nAa coBpeMEeHHOro XyaoXXecTBEHHOro
CTekna XxapakTepHo HeobblYyanHoe
pasHoobpasne TEXHUK N CTUMEBBLIX
TeHAEHUMW; yBreYeHne
N3bICKaHHbIMWN, NOAYEPKHYTO
haHTacTUYECKUMN KOHpUrypaumamm
N YCNOXHEHHO-OpHaMeHTarnbHON
00paboTKON NMOBEPXHOCTEN
COCYLLECTBYIOLWNX C TATOTEHUEM K
aCKeTUYECKUN- CTPOrNM peLLeHUsM,
BblAENALWNMM B Ka4ecTBe
BaXXHENLLUNX 3NeMeHTOB obpasa
NpocToTy hOopM 1 NPO3padYHOCTb
HeyKpalleHHOro cTekna.



HoBenwnMn BugamMmm «TEXHUYECKUX»
CTEeKOn ABMAKTCA NasepHble,
hOoTOXpPOMHBIE,
NonynpoBoAHUKOBbIE, ONTUYECKNe n
MarHUToaKTUBHbIE U Apyrue.

1965 . — pata poXxaeHus
POTOXPOMHbBIX CTEKOn.




METAJIMYMECKOE CTEKIJIO. Cutann- 310 CTEKNO CO
cBOMCTBaMWU MeTanna. Ero Mmo>kHo koBatb. 13 HEMO MOXKHO
Aenatb oTNMBKKU. 10 NPOYHOCTN OH NPEBOCXOAUT YYryH,
XOTA BTpOe rerdye ero n ropasgo gewesne. MocKoBckum

npodeccop . N.Kutamropoackumu
CTtekno + n + Kpuctann = cutann

Cutann- KPpUctarmim4eckoe CTeKrno




O marepuarne, coyetarwllem B cebe cTonb
pa3Hoobpa3Hble CBOWNCTBA, paHbLUe U HE MeYTarnu.
CuTann XayT u CTPOUTENN, N XUMUKN, U
MalUnHocTpouTenu. M korga dyayT coopy»KeHbl
CUTanmnoBble 3aBoAbl, NOABATCA BEYHbIE TPOTYyapbl U
Aoporn, Tpydbl ANA caMblX eaKuX KMCRoT U
LLIenoYen, KpacuBble U eLleBble AeTann MaLlnH u
CTaAHKOB, MOAOKOHHWUKW, CTYMEHW, Mosbl, PakoBUHbI —
pPa3HOLIBETHbIE, ApPKNEe, HeE3HaKLLMe N3Hoca.

Ho camoe MHTepecHoe TOo, YTO CUTAarT MOXHO
BblpabaTbiBaTb «13 HUYErO» - N3 OTXOA OB
MEeTannyprmyeckon NpPoMbILLNEHHOCTH.






[Ipou3eodcmeo cmeksia - 8aXKHasl
ompacJsib UuHdycmpuu.
U30enus us cmeksa Haxoosim
WUpoOKoe rpuMeHeHue 8
cmpoumesibcmee, m.e. 8
rnpou3zsodcmee cmekKoJsi 0sis1 30aHul
U mpaHCcrnopmHbIx cpedcms, e
u32omoeJsieHuUU cocyooe passiudHo20
muna u Ha3Ha4eHusl.
Cmeksno npakmu4yecku He
rnoodeepz2aemcsi ammMocgepHbIM
eo3delicmeusiM, Xopouwo
COXpaHsIsicb daxke rnoa csioemM 3emsiu,
a makKxe cmekJisiHHble Mamepuasbl
obs1adarom docmyrnHocmbio U
deweasU3HOU CbIPbSi.
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N3 pacnnaesieHHOU cCMeK/IsSIHHOU MacCbl MO)XHO
uz2omosums u3desnue s1r0b6ou npudyonueou hopmbi!
3Imo nomom padyem 2a51a3 u cozdaem ammocghepy
Kpacombl!




llocyOHble u3denusi ebipabambiearom
8bI0y8aHuUeM UuJlu rpeccoeaHuem.
BbidyeaHue 6b18aem MalWUHHbIM U PYYHbIM.
CrioxHble no ¢ghopme U xyooxecmeeHHbIe
u3desiusi uz2omoesisirom

MOoJIbKO PYYHbLIM Cr1OCO60M.




PYYHOE Bbil]YBAHUE




i1 )1'-”
LICOKOU rpo3pavyHOCMbIO U
puesiekarowumMm eHUMaHue
6s1eckom




Ucnonb3oeaHue cmeksia e
onmuyYyeckux rpubopax
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«be3onacHoe cmeksio» - 9mo HeriqpobueaemMoe CMeKIIo,
Komopoe comoeumcsi d8ymsi crnocobamu. Tpursekc —
6e30nacHoe cmekJsio, Komopoe cocmoum u3 rnakema,

obpa3osaHHO20 U3 deyx usnu b6osiee nucmos
06bLIKHOBEHHO20 cmekKJsia, Mexxo0y KOmopbIMU MPOJIOKeHa
npo3payvyHasi naacmuyvHasl rnsjieHKka, coeOuHeHHasl co
CMeKJ/IOM cKJieusarowum cocmaeom. Ecniu npoucxooum
yoap, OCKOJIKU yoep xuearomcsi Ha rpoksiaoke. Takxe
8HYymMpb cmekKJsia Moxem 6800UMbCSsI MemaJsisiu4eckKkas
cemka, Komopasi mo)ke yoep>xueaem OCKOJIKU.

PHOTO-NE
‘ .




B Hawe epemsi cyujecmeayrom pa3siuYyHble
HoeelUuwue eUObI cCMekKJsa: Jla3epHble,
¢gbomoxpoMHbIe, NoslyrnpoeoodHUKoebIe,
Ma2HUmMoaKkmueHble .

Imu euObl MexXHU4YeCKO20 cmeKsia WUpPOKO
UuCcrnosib3yrom e pa3Hbix obsiacmsix
npoMbIWIIeHHOCMuU.

Ans ux nony4dyeHusi eeodssimcsi pa3Hoobpa3sHbie
HemMemarsnsnbl U Memassibl, a MakXe OKCUObI
MemaJsisioe, Komopabie U npudarom Hy)XHble
ceoucmea cmekiy.




0 : CUTAJI — mamepuan
, [10/1b3yOIMECH G MYURE

eumar NOKPUCMAnEIHE GKUew.
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CCbIJIKM HA UCTOYHUKUN N30OpaKeHUMN:
http://cs302504.userapi.com/u24385962/-14/x_43775322.ipg

http://im6-tub-ru.yandex.net/i?id=221290448-18-72&n=21

http://www.designeartshow.ru/gallery big/drapirovka4.ipg

http://imqg1.liveinternet.ru/imaqges/attach/c/0/33/491/33491203
82169b90622¢e.ipg

http://www.chokavo.ru/uploadimage/http://www.chokavo.ru/uploadi
mage/cTponmarepuansl/250http://www.chokavo.ru/uploadimage/cTp

DT X Sl PY = 10259136.66.-728n=21

http://www.sapr.ru/Archive/SG/2008/3/31/pic 2.ipg

http://www.ikirov.ru/files/1210/nttp://www.ikirov.ru/files/121
O/xpyctanb.http://www.ikirov.ru/files/1210/xpycTans.jpg
http://interiorno.ru/wp-content/uploads/2011/09/726072
87 7-2715000-.jpg




