Jexknus 1. CTCKJ’[OOﬁpaSHOC COCTOAAHHEC BEeIECTB U CTCRJIA

1.IIponec mepexoaa cTeKJI0-pacilias.

Ecnu BemecTBa, KOTOpBIE HAXOIATCS B PACIUIABIEHHOM KHJIKOM COCTOSIHUHM OXJIaXJaTh, TO
OHU 3aTBEPAEBAIOT, U MOTYT KPUCTAJUIM30BAThCS, WIK MEPEHTH B CTEKIO00pa3HOE COCTOSIHUE, KaK
nokazaHo jguarpamMmoit Ha Puc.l. Ilo kpuBoii rpaduka 1 BHIHO, YTO pacijiaB HepeoxyaxaaeTcs,
BBIJIEIISIETCS CKPBITAsl TEIUIOTA KPUCTAIIM3ALUY U IIPH TeMIieparype Iiasienus T, 3a HEKOTOpBIi

MIPOMEXYTOK BPEMEHHU BEIIECTBO KPUCTAILTU3YETCS, a 3aTeM OXJIaKIaeTcs B TBEPJIOM COCTOSIHHH.
KpuBas rpaduka 2 He ©UMEET U3JIOMOB, YTO CBHUJIETEILCTBYET O MMOCTOSHHOM U IJIABHOM H3MEHEHHH
CBOMCTB BelllecTBa IMpH 3acThIBAHUM B TBEPJOE CTeKIooOpa3Hoe cocrosiHue. llpu srom Her
oIpeAeNEHHON TeMIepaTyphl IUIaBIIEHUs )KUIKOCTH. [Iporecc mepexona cTekino-paciiaB sBIsSeTCS
oOpaTUMbIM, a YacTUIbl BEIIECTBA HE pACIOJIAraloTcsl B ONPEAENIEHHYIO MPOCTPAHCTBEHHYIO
peméTky. CTEeKIOBHUIHOE BEIIECTBO CTAHOBHUTCS TBEPABIM, aMOP(PHBIM U U30TPOITHBIM.

Temnepamypa T, coorserctByeT BazkoctH 10*Ila-cex. B cTekie HaUMHAIOT MOSABJIATHCS
IJJAaCTUYECKUE CBOMCTBA, U OHO MOYKET BBITATHBATHCS B TOHKHE HUTH.
Temnepamypa T, COOTBETCTBYET BS3KOCTH 10"°TIa - cex. B crexiae HAuMHAET TOSIBIATHCS

XPYIKOCTb.
KpuBast Bbmme T; COOTBETCTBYeT pacmiiaBy, a HHKE Temmeparypbl omkura T, —

COOTBETCTBYET TBEPJIOMY CTEKIO00pa3HOMY COCTOSIHUIO BEIIECTBA.
Hnmepean T, —T, Ha3pIBAIOT HHTEPBAIOM Pa3MsTYCHHUs], B KOTOPOM PACILIaB MOCTENCHHO

HENpPEepHIBHO IOJIyyaeT CBOMCTBAa TBEPAOro CTeKJI000pa3zHOro BemiecTBa. HekoTopble cBoiicTBa
CTEKJIa BHE HHTEPBANA H3MEHATCS 110 MPSMOTMHERHOMY 3aKOHY, a B mHTepBasie Mexay T, u T; mo

KPUBOJIUHEUHOMY.

2.CTekI0BUAHBIE BEIIECTBA
BonpImUHCTBO BEIECTB, UCMOJIB3YEMBIX B ONITHYECKOM TMPOU3BOJICTBE, MOKHO TIEPEBECTH U3
JKUJIKOTO COCTOSIHUS B TBEPJIOE U MOIYUYHUTh B CTEKJI000pa3HOM coctosinuu. Hanpumep cepy, cenen,

okuenel Si0,,P,0,,B,0,, a Takke HEKOTOphle XalbKOTE€HHJBL BemectBa, Haxonsdmuecs B

CTEKJI000pa3HOM COCTOSHUU LIMPOKO PAaCIpOCTPaHEHbI: CMOJIbI, TIMLEPHH, METHJIMETaKphLIar,
NOMMATHIIEH W T.J4. HekoTopble CTEKJIOBUJHBIE BEIIECTBA NpH KOMHATHOW TeMmIeparype u
aTMOC(epHOM JIaBIIEHUW MOTYT HaXOIHMTHCS B TBEPIOM, JKUIAKOM HIIM TUIACTHYECKOM COCTOSHHH,
COCTABJISISI TPYIITy ONTUYECKUX CPEI.

Onmuyeckue cpedvl — 3TO ONTUYECKOE CTEKJIO, MIIEHKU MOKPBHITUN HA ONTUYECKUX JIETANSIX,
CJIOM KJIESIIIIErO BELIeCTBA.

3.Teopusi cTpoeHus cTeKa

W3BecTHBIN pycckuil yuéHblii MeneneeB 000CHOBAII MPEICTaBICHUE O CTEKJIe KaK O CIIlaBe
OKHCJIOB HEKOTOPBIX XMMHUUYECKUX 31eMEHTOB. OH yHoJ00UII CTEKIIO MEePeoXIaKAEHHON KUIKOCTU
HaxXosIIecs B TBEPIOM COCTOSHUH.

[To3xe B 1921 1. akamemuk JleOGenes, u3ydas n3MEHEHHE TMOKa3aTeNsl MPEJIOMIICHHS CTEKJIa B
3aBHCHMOCTH OT TeMIIepaTypsl, ToKasan, 4to g0 Temmeparyp 500° —600°C »stoT mpomecc
oOpaTUMBbIi, TOCiIe OBICTPOTO OXJAXKJICHUSI CTeKJa ¢ 0oyiee BBICOKHX TeMIEepaTyp 3HadYeHHE
MoKaszaTelsl IMPEeOMJICHUs PEe3KO H3MEHseTCs, M Npolecc TepseT oOpaTUMOCTh — B CTEKIIe
MPOU3OILIUIA CTPYKTYpHble U3MeHeHus. Co3/l1aHO TpeJCTaBI€HHE O MHUKPOKPHUCTAUINYECKON
IpUpOJe CTEeKJIa KaK O CIEIJICHUH Ype3BbIYalHO MeNKUX JAe(opMUPOBAHHBIX KPHCTAIIOB
CHJIMKATOB M KpeMHe3EMOB. OHU 0OBEMHEHBI B CTPYKTYPY, B KOTOPOH HET IMOJIHOTO B3aUMHOIO



IMPOHUKHOBEHHUS] PA3HOPOJHBIX MOJIEKYJ, a WMEETCsl IPENMYIIECTBEHHOE B3amMMOJeiicTBIE
OJHOPOJHBIX MOJIEKYJ C O0pa30BaHUEM MaJbIX CAMOCTOSTEIBHBIX CTPYKTYPHBIX MHUKPO TpYIII.
Takyro CTpyKTypy Ha3bIBalOT MHKPOTETEPOTEHHOH (HEOIHOpPOoIHOH). KpucTtammT mpeacraBiseT
coboif 3apoapll  aeOpPMUPOBAHHOIO KpHCTaJUla, LEHTpalbHAas dYacTb, KOTOpas MMeeT
YIIOPSZIOUYEHHOE CTpPOCHHE, a TNeprudepusi SBISIETCS MUKPO OOJIACTBhIO TEPEXOJHOW K JIPyromy
XMMHUYECKOMY COCTaBy. Mexy MUKpO 00JacTsIMH HET TpaHUIl pasjesia, 4To ObUIO MOATBEPXKICHO
HKCTIEPUMEHTAMH.

[To3:xe akageMuk ['peOeHIIMKOB MOKasaj, yTo mpu o0paboTke obpasla cTekia YKCYCHOM,
COJITHOW ¥ Jp. KHCJIOTaMH BBINIENAUYMBACTCSI HATPHEBO- M KajlMeBOOOpaTHasl COCTABISIOINAS W
ocraéres 9-5 %-e kpeMHe3EMHOE cTekII0. Pazmepsl u popMbl 00pasiia He U3MEHSIOTCSI.

B mauane 30-x r. 3axapuasuH BBIABUHYJI TEOPUIO CTPOEHMS CTEKJAa IOJY4YHUBIIYIO
M3BECTHOCTH I10/I Ha3BaHWEM TEOPHH HENpephIBHOHM ceTku. Ilo 3Toil Teopmu KoopAWHAIMOHHBIE
HOJHU3APBl OKHUCIIOB CIIOCOOHBI 3aTBEPAETh B BHUJE CTEKIA U CO3/aBaTbh IPOUYHYIO YBSI3aHHYIO
CTPYKTYPHYIO CETKy. B 3Toif ceTke NEHTpalbHBIH HOH-aTOM CTEKJI0O0Opa3oBaTest OKPYXKEH
HMOHAMM-aTOMaMH KHCJIOpOJa U JPYroro JBYXBAJEHTHOIO 3JIEMEHTA PACHOJIOKEHHBIMH B OOIINX
BepIIMHAX TeTpadapa. HeKoTopble HOHBI-aTOMBI CBSI3aHBI TOJBKO C IByMS [IEHTPAJIHHBIMU aTOMaMH
U He oOpa3yroT cBs3ed ¢ gApyrumu KatuoHamu. [lo 3Toff Teopum OKHCIBI THIIOB
R,0,,RO, uR,0, naror crexsioobpa3zoBanus, a okucibsl TunoB R,0 n RO He 00pa3yror cTekia.

4. O KpHCTAIIN3ANMH CTEKJIA

UroOpl n30ekaTh MOSBICHHS KPUCTALUIOB B CTEKJIE HYXXKHO 3HATh 3aKOHBI, YIPABJISIOIINE
YHCIIOM HOBOOOpa30BaHWN M WX JIMHEWHBIM POCTOM. B JKHIIKOM COCTOSIHAW paciiiaBa MOJIEKYJIIbI
COBEpINAIOT XA0THYECKOE TEIIOBOE JBIM)KEHHWE W CTAJKWBAIOTCA OJHA C Jpyrod, obOpasys
MeTacTaOWIbHBIE  arperarbl, KOTOpBIE  MEPEerpyNIUpOBHIBAIOTCS W 00pa3ylOT  IEHTPHI
Kpuctayuu3anuu. K 3TuM IeHTpaM TpUCOENUHSIOTCS HOBBIE YACTHUIIBI BEIIECTBA M KPUCTAJLIBI
pactyt. [Ipu ganpHelmeM MOHWKEHUHN TEMITepaTyphl CKOPOCTH ABMKEHUS MOJIEKYJT YMEHBIIIaeTCs,
HO KpUCTAUIBI €m¢ pacTyT TOJ BIUSHUEM YBenudeHus KodpouiueHta AudQy3uu, KOTOPHIHA
3aBHCUT OT BsI3KOCTU. [Ipm nanmpHeiImeM mepeoXiIakIeHHHd BS3KOCTh BO3pAcTaeT Upe3BBIYANHO
OBICTPO U POCT KPUCTAILIOB MpeKparaercs. [Iporecc kpucTammu3anuu MOKHO MIPEICTaBUTh B BUJIE
cienyromux rpadpuxoB Ha Puc.2.

CrocoOHOCTh pacmiiaBa KpPUCTALTU30BATHCS BBICHSETCS W3 B3aUMHOTO PACIOJOKEHUS
rpadpuxo UIIK m JIPK. UIIK — 3T0 ecThb CKOpOCTh 00pa3oBaHUs HEKOTOPOrO YHCIA IIEHTPOB

AZ
KpucTtajuii3aluu, T.G.E,Fﬂe AVARS OpupanmcHue MNOCHTPOB KpucTallia, At - IprupamcHue

Al
temneparypsl. JIPK — ckopocTs inHeliHOTO pocTa KpI/ICTaJ'IJ'IOBE , rae Al - mpupaienue pasmepos

KpUCTAJJIOB.

Ecmu makcumymbr YLK u JIPK HaxozmsTes npu ONM3KUX TeMIepaTypax, TO KpHUCTaTU3aIHs
HACTYIaeT JIeTKO, a €CJIM OHM Pa3HECeHbl, TO KpucTaymu3anus 3arpynHeHa. Makcumym JIPK ms
BCEX pacIlIaBOB JIGKUT B OJNU3M TeMIepaTypbl IUIaBIeHUs, Ojarojgaps 3TOMY OOJIBIIMHCTBO
pacIuiaBoB MOXKHO IIEPEBECTH B CTEKJI000pa3Hoe cocTossHue. Eciam abcoiroTHoe 3HayeHue
makcumyma UIIK Bemmko, To oOpasyercss OOJBIIOE YHCIO MEIKHX KpucTayuioB. Eciu ke Benuk
makcumyMm JIPK, To oOpasyiorcs kpuctamiel Oosbinoro pasmepa. UETkoe MpeAcTaBICHHE O
KPUCTAJUIU3AIMOHHON CIIOCOOHOCTH pacilylaBa CTEKJIOMAcChl JITaHHOTO XHUMHYECKOro COCTaBa
MO3BOJISIET  I[€JICHAIIPABIIEHHO YNPABIATh PEXKUMOM BapKH, BBIPAOOTKOH M TEpPMUUYECKOU
00paboTKO# cTeksia JO0OMBasCh €ro MOJydeHHs] 0e3 KpUCTaUIM3alMU. Y BEJIMUEHUE YHCIIa BSI3KUX
KOMIIOHEHTOB ~ COCTaBa, XOpOLIMM  TpoBap W OJAHOPOAHOCTH  INUXTHI,  CHIKAIOT
KPUCTAJUIU3AIMOHHYIO CIOCOOHOCTH CTEKJIOMACCHI.



5.Ctékia onTuuecKue

Cméxknamu Ha3bIBAIOT BEIECTBA HAXOJSINUECS B CTEKIOOOPa3HOM COCTOSIHUU, KOTOPOMY

MPUCYIIH CIIEAYIOUINE IPU3HAKHY:

1) TBEPIOCTH MPU OOBIYHOM TEMITepaType;

1) PO3PAYHOCTh XOTs OBl TSI HEKOTOPOI YacTh CIeKTpa BUIUMOTO U3TyUEHUS;
2) MaJtast SJIEKTPO W TEILUIOTPOBOIHOCTb;

3) CTOHKOCTb K peareHTaM atMocheps! 1 BOJbI;

4) OJTHOPOJTHOCTB TI0 BCEMY O00BEMY.

CTeKHa, KOTOPBIC YIOBJICTBOPAIOT O3THUM IIPpU3HAKAM, HA3BIBAIOTCA I[IPOMBIINIJICHHBIMHU,

TEXHUYCCKUMH HJIK OIITHYCCKHUMHU B 3aBUCUMOCTH OT UX Ha3HAUYCHUSI.
CTéKa cOCTOSIT TIaBHBIM 06pa30M N3 OKHCJIOB, KOTOPBIC JCIIAT HaA

1) kuciaorHsie: Si0,,P,0,,B,0; u np.;
2) ocnosuble: Ca0O, Na,O,K,0,BaO ;
3) JBoicTBeHHOrO JeictBust: Al,O,.

Crékna ontuyeckue ompenessitoT mo 100%-it popmyne xumudeckoro coctaBa. Hampumep,
72% - Si0,, 10% - CaO, 18% - K,O. Jlna npenanus cTékiaM CHENMAIbHBIX CBOWCTB IO
TBEPIIOCTH, BETY, PAIUAIIMOHHONW YCTOHYHMBOCTH B HUX JOOABIISIOT ONpECIEHHBIE XHMHUYECKHE

3JICMCHTEI.
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Puc. 1. TIpoueccbl 3acTblBAHHA MXHA -

KocTell B TBEpPAOE BELLECTBO BHCHMOCTH OT TeMAepaTyphi

Puc. 2. lMpouneccui KPHCTAAAKIAUHK B 34-



