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AHHOTaAIMA
B xHure mnompoOHO paccKa3zaHO O CTeKJe W €ro CBOKCTBaXx,
MpefCcTaBieHa KIacCU(PUKAIIUsI CTEKON U CTEKJIOM3ENUH, OMMCaHBI
CbIPbEBLIE MAaTE€pPHAJIbl, UCIIOJIb3YEMbIE B CTEKOJIbHOM ITPOU3BOJCTBE, 1
HpOHeCCbI HpI/IFOTOBf[eHI/Iﬂ HINXTHI.



Conep:kanue

CrexJio u ero coucTBa. Knaccudukanus crekon un
CTEKJION3AETNN

IToHsATHE O CTEKJIE U €0 CTPYKType
KoHel 03HaKOMUTENBHOTO (pparMeHTa.
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Xy/10:KeCTBEeHHAS
00padoTKa CTeKJIa
CTekJI0 1 ero cBONCTBA.
ChipbeBble MaTepPHAJIbI
IJIS1 CTEKJIOBap €HUsl.
IIpuroroBjeHne MUXTHI

W3penus w3 cTeKksa BOILIM B KYJIBTYpY M OBIT YelOBeKa C
He3anmaMATHBIX BpeMeH. CuMTaeTcsi, YTo MepBble M3IeNus U3
CTeKJIa OSIBIJIMCH O0JIee MIECTH THICSAY JIeT Ha3al.

[NepBbie 0OpasIpl cTeKIa OBUTH €CTECTBEHHOTO IPOUCXOK/Ie-
HHMSI: 9TO TaK Ha3biBaeMble OOCHAMAHBI U TPO30BOe CTeKI0. O0-
CH/IMaHBI — IPOIYKTHI ISITEIHOCTH BYJIKQHOB; P N3BEPKEHUN
BYJIKAHOB W3 HEJIp 3eMJIM BHIOPACHIBAETCS] MAarMa TeMIleparypoi
1000-1500 rpagycos C. ITpu ocThIBaHMM Marmbl Mpu OIaronpu-
SITHBIX YCIIOBUSIX OOpa3OBBIBAETCS CTEKJI0. I po30BOE CTeKIIo, B
CBOIO Ouepeb, MOMyYaeTcs MY yAapax MOJHUH B TIecoK. B me-
CTe TPOXOKJICHUSI MOJIHMM B MOKPOM TECKE CO3/1aeTCsI MCKIIIO-
YUTEJIbHO BBICOKAS TEMIepaTypa U 0Opa30BHIBAETCS KBApIEBOE
CTEKJIO.

BriosHe BeposiTHO, YTO MepBble 0Opasiipl CTeKJIa ObUTH TO-
JIy4eHbl CIyYailHO B pe3yJbTare JAesTeIbHOCTH 4esoBeka. Cko-



pee BCero nepBoe 3HAKOMCTBO UEJIOBEKa C BHIPAOOTKOW CTEeKJIa
CBSI3aHO C IMPOU3BOJICTBOM JIPYTUX MaTepHasIoB, TPEOYIOIINX 00-
pabOTKM TPH BBHICOKOHM TEMIIEpaType — 3TO IJIaBKa METaJIOB,
W3rOTOBJICHHE KepaMUYeCKUX M3Jenuil. B Te nanekue Bpemena
crekJionsaenusi oOpMIISLIU CIIOCOOOM TIACTHYECKOTO (hOpMO-
BaHMS, OJIM3KUM K TIpUeMaM Py4YHOH JIETIKHU, U JIVIIb Yepe3 Be-
Ka TOSIBJISIOTCST CIIOCOObI (POPMOBaHMSI, IIPUTOIHBIE TOJIBKO JIJISI
CTeKJa.

[MepBbie 0OpasIbl UCKYCCTBEHHO CTeKJa ObUIA MaJIONPO3pay-
HBIMH U COIEpKaIU OOJBIIIOE KOTMYECTBO MMy3bipeit. OHM CIty-
KU B OCHOBHOM JIJTs1 U3TOTOBJICHUSI YK PAIIeHUA.

CoBepIlIeHCTBOBAIMCH Pa3HOOOpa3HbIE MPUEMBI IEKOPUPOBA-
HUs crekya. OAMH U3 caMbIX JAPEBHUX — POCIHUCH MO CTEKJIY.
3aTeM CTEeKJIO IMBITATHUCh TPaBUPOBaTh, 0OPadATHIBATh C TIOMO-
IIBIO TOYMJTBHOTO CTaHKA C BPAIIAIOIIMMCST a0pa3UBHBIM KPYTOM:
CTEKJISIHHBIE TIPEIMEThI YKPAIIAIOT TPaHsIMH U JIMHEHHON pe3b-
001, — 3TU TIprEeMbI OBUTH CKOpee BCero 3aMMCTBOBAHBI M3 KaM-
HEOOpabOTKH.

DTarom B pa3BUTUU CTEKJIONENNS CTAU cpeiHue Beka. B Be-
HEIIMaHCKOM TOCyIapCTBE CTEKJIOMYBbl U3TOTOBIISUIN YAUBUTE b~
HbIe 10 pa3HOOOpa3uio (OpM, IIBETA U PUCYHKA W3AETHS Pa3-
JIMYHOTO Ha3HAUeHUs1, Yy Th MO3Ke CIaBy BEHEIIMAHCKUX CTEKJIO-
JYBOB TIOIXBATWJIA YEIICKUE MacTepa; ObLT CO3/IaH 3HAMEHUTHIN
OOreMCcKHii XpycTaiib, a 3aTeM OCBOEHO MTPOU3BOACTBO OECIBET-
HOT'O CTeKJIa, OTIMYAIOIIETOCs BBICOKOW TBEPIOCTHIO U CHITBHBIM
O1eCKOM.



Cnenyer otMeTuthb, uto Ha Pycu crekionenue ObLIO pa3Bu-
TO ellle B JIOMOHTOJIbCKUI MepHO[l,, YeMY CBUAETENILCTBYET Ha-
npuMep 1o, uto B KreBe mpu packonkax ObUIM HaiJIeHbI OO0JTb-
1IM€ CTEKOJIbHbIE MacTepcKKe. MOHIoJI0-TaTapcKoe Uro rnpepBa-
JIO CTEKOJIBHOE ITPOU3BOACTBO Ha Pycu. JIniib criycTsi HECKOIBKO
croneruil B 1635 romy 6:1m3 ropoma Moskaricka ObUT TOCTPOEH
NIEPBBIN CTEKOJIbHBIA 3aBO. Benen 3a 3TuM mociieioBain nepu-
of1 OypHOTO pocTa CTEKOJILHOTO Mpou3BocTBa B Poccuu. Cuje-
TEeJIbCTBOM TOMY CITy’KaT 3aMeuaresibHble 0Opa3Iiibl CTEKJION3/e-
JIMiA, CITy’Kalllie YKpalleHueM MHOTOUYHUCIEHHBIX mMy3eeB EBpo-
TIBL.

B nanpHeiiieM pa3BUBAIOTCS TaKue CIOCOOBI JEKOPUPOBA-
HUs1, KaK )XUBOIIKCh 110 CTEKJIy, JEKOPUPOBAHUE 30JI0TOM (POJIb-
roii, 00KUTOBHIMU Kpackamu. Biinike K Halmemy BpeMeH! Hay Ir-
JIMCh ICKOPUPOBATh U3JEIIHS U3 XPYCTaJIsl aJIMa3HOW Pe3bOOi.

HeiHenHue cTeksIoaes s — MacTepa AeKOpaTUBHON 00padOTKH
CTEKJIa — UCTIONB3YIOT TPAIUIIMU MTPOIILIOrO U COBPEMEHHYIO TEX-
HUKY 00paboTKM cTekyionsaenuii. Hapsmy ¢ MaccoBbIM mpou3-
BOJICTBOM Bcer/ia ObUIO U Oy/IeT pyYHOE MTPOU3BOACTBO, OCOOCH-
HO BBICOKOXY/IO’KECTBEHHBIX M3A€INi U3 crekya. OHU yKparia-
0T JKUJIMIIA, OOIIECTBEHHBIE YUPEKACHUS, BBICTABIISIIOTCS B ra-
Jiepesix, MpruoOPeTaoTCsT My3esIMU, CTAHOBSITCS TOPAOCTBIO KOJI-
JIEKITMOHEPOB.



CtekJio 1 ero cBoNCTBA.
Kinaccundukanmsa crekoJ
U CTEeKJION3eJNn

IIoHsiTHE O CTEKJIE U €r0 CTPYKTYype

Bce BcTpeuaemMbie B prpojie TBEpAbIE Teja HaXOAATCs JIMO0
B KPUCTAJUTIYECKOM, JTMOO B aMOP(HOM (CTEKJIOBHTHOM) COCTO-
K. CTEeKJIOBUIHBIE TeJla OTIMYAIOTCA OT KPUCTATUIMYECKUX
TeM, YTO OHM IPU OXJIAXKJEHUU 3aTBEPICBAIOT HE KPUCTAJUIU3Y-
SICh.

Kak u3BecTHO, KpUCTaIJIMYECKUE BELIECTBA UMEIOT TeoMeT-
PUYECKY TIPABIIILHYIO K PUCTAJUTUYECKYIO PEIIETKY, KOTopas 00-
pasyeTcsi MOHAMU WJIM aTOMaMM, PacrioiiOKEHHBIMU B CTPOTO T10-
BTOPSIIOIIEMCS HEITPEPHIBHOM TOpsiJKe. B oTiMume ot kpucrani-
JIMYECKUX CTEKJIOBU/IHBIE BEIIECTBA HE 00aJaloT KpUcTaJuInyie-
CKOW peIeTKON, UM TMPUCYIIE TOJBKO JIOKAJTbHOE BHYTpPEHHEE
YIOPSIAOUMHUE — OT/IEJNIbHBIE TPYIIITBI, KOTOPblE HECUMMETPHUYHO
CBSI3aHBI MekK 1y c000ii. TO ecTh CTEKJIOBUIHBIE BEIIECTBA XapaK-
TepU3YIOTCS TaK HA3bIBAEMbIM OJIMKHUM TIOPSIIKOM, WHAYE, OHU
00JI1aJIAI0T TOJIBKO HEOOJIBIIIMMHU YUaCTKaMU MTPABUIILHOM, YIIOPSI-
JOYEHHOHN CTPYKTYpbl, KPUCTAIJIMUECKUE K€ BEIECTBA UMEIOT
JAJTLHUH TIOPSZIOK, T.€. OHKM 00JIAIAI0T YIOPSAAOYEHHOU CTPYKTY-



poii 1o Bcemy 00beMy. DTO — OfIHA U3 IJIABHBIX OCOOEHHOCTEN
CTEKJIOBUJ/IHBIX U KPUCTAJUIMIECKUX BEIECTB.

CTeKJIOBUIHBIM TeJIa UMEIOT TEJIbIA PSIT IPYTUX OTIMYUTE -
HBIX Tpu3HaKoB. K mpuMepy, crekiooOpa3Hbie BelecTBa pas-
MSATYATCSl B IIMPOKOM JIMANa30He TeMIIeparyp, a KpUCTajUIu-
YeCcKHe UMEIOT MOCTOSHHYIO ISl KaKIO0TO BeIecTBa Temriepa-
Typy TuiaBieHus. CieqoBaTesibHO, B OTJIMYKE OT KPUCTAJUINYE-
CKHMX y CTEKJIOOOpa3HBIX BEIIECTB MEPeXoj U3 TBEPIOro cocTo-
SIHUSL B JKUJIKOE TPOUCXOUT HENPEPhIBHO, COMPOBOKIASCH TO-
CTENIeHHBIM CHUKEHUEM BSI3KOCTH.

Kpucrajumyeckre BemectBa ogHOPoAHbL. CTeKJI000pa3Hbie
’Ke BEIleCTBa YacTO ObIBAIOT HEOJHOPOJHBIMU M X TOMOTEHHU3a-
WS JOCTUTAeTCsl UCKYCCTBEHHBIMU TIPHEMaMU, B YaCTHOCTH Tie-
peMeINIBaHNeM.

Bce kpucrajumueckue BemiecTBa 00J1aal0T aHU30TPOITHO-
CTBIO, T.€. OHU XapaKTepU3ylTCsl U3MEHEHUEM CBOWCTB B 3aBU-
CUMOCTH OT TOTO, B KAaKOM HAIlPaBJICHUU WX M3MEPSTh; CTEK-
JIOBUJIHBIE BEINIECTBA U3OTPOITHBI, T.€. 0OJNAIAI0T MOCTOSHCTBOM
CBOWCTB HE3aBHCUMO OT HAITPaBJICHUS UX U3MEPEHMUSI.

OTIMYUTETHHBIM CBOMCTBOM KPUCTAIMYECKUX Tel B OTJIH-
Yue OT CTEKJIOBUIHBIX SIBJISIETCSI M TO, YTO OHU CIIOCOOHBI CaMO-
OTPaHSAThCS B TIPOIIECCE CBOETO OOPA30BAHMSI M POCTA U3 pacIlia-
Ba; CTEKJIOBH/IHBIE BEIIECTBA STUM CBOMCTBOM He 00JIa/IaloT.

HmeroTcs eltie HEKOTOpbIe OTIIMYUTENbHbIE TIPU3HAKUA MEX/Ty
CTEKJIOM M KPUCTAJIAMH, KOTOPbIE MTPOSIBIISIOTCS TIPU U3TOTOB-
JIEHUU CTEKJIOU3JEIIUN.



CtekJIoM Ha3bIBAIOTCS aMOp(HbIE Tesa, MOIydyaeMble MyTeM
NEPEOXJIAKIEHUS PACIIaBa HE3aBUCHMO OT MX COCTaBa U TEMIIE-
paTypHOI 00JIaCTH 3aTBepAeBaHUs M OONA/IaIoNIKe B pe3y/ibTa-
T€ MOCTENEHHOr0 YBEJIMYEHU S BI3KOCTH MEXAaHUUYECKUMU CBOM-
cTBamu TBepbix Tell. [Ipoliecc nepexoma U3 JKUAKOTO COCTOSTHUS
B CTEKJIOOOPa3HOE SIBJISIETCS] OOPATUMBIM.

B cocrag creksia BXOAST KpeMHeE3eM, OKCU/IbI ATIOMUHUSA, 00-
pa, KaJivsi, KaJIblMsl, MarHusi, HaTpusi, CBUHIA U J1p. Kaxkapiid ok-
CUJI IPUJAET CTEKJIy oIpeiesieHHble CBoMcTBa. B cocTaB coBpe-
MEHHBIX CTEKOJI BBOAAT 3-10 1 Oojiee OKCUIOB, TaK KAaK K CTEK-
JIaM TIPebSIBIISIIOTCS camMble pa3HooOpa3Hble TpeboBaHus. Ha-
puMep, XyJI0KeCTBEHHOE CTEKJIO JIJIsl IeKOpaTMBHON 00padoT-
KM JOJDKHO OBITh YMCTBIM, IPO3PAYHBIM, OTJIMYHO ITPEIOMJIS-
IOIIM CBETOBBIE JIYYM, OKPAIIMBAIOIIMMCS B pa3Hble 1BeTa. B
HaCTOsilliee BpEMsI B POM3BOACTBE CTEKJIA HAIUTM IPUMEHEHHUE
OOJIBIIIMHCTBO JIEMEHTOB Tiepuoandeckoit cuctemsl .M. MeH-
Jiesieena.



Konen 03HaKOMUTEJLHOI'O
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