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1foloe 1. o1¢fJRrRURYLHSRE [J11 1 [JRULTO

1.1s OteB dH € tocj dsded W

1.1.1 [Bhdj ftojHMlsOodzj dzdv & C OteB dH

s OteB d H ¢ BB dzdvvg tzfgw 90 de" d3 daj s5C MdH
BOIjtcdOdzsd3, SCwlstster 2 ddigjjls tOL dzd ydz § ¢
My jStesdg kdzedC Odz? dgr = Mmeats2Mmise, sO¢C ddd ¢
fsor h jdedz n Isj B j cOlskztcOR , ~dddyj m< oOw
mMsEedodzj dedj  tetsL dd, Zded € Odz dz" d3d f sdzlz f
1 dzZOc sH Odg fno BASgfls © O3 Si C dd3j 4 Is hdtotsC d 2
OL S MBdujMSs2 d SddRdyujMSs?2 fEsd hdj
Isj B3 j tOIskter d Octej MMdodz ji, Macj @B tlc O d «dfd!
ddmistczdzj dz2ls©Or d Ht. [ 1].

J 1 Ists? G dzOo j ftcdosHdIsmw CtcOC Y n t
MlstezClskzte d EBsHIW S OYd?2 dSidasH zrX) dzds ff jis HE t
1 dzj CSstedyj MSdjy Mots2Mmlse O

v0OSYd twOMmdisiste] dfts s Gsdededpy ddzdyy  i§fCde B d
o ¢ dz¢ YyOMdugd<d?2 fsyShsuyld MEB8Mse Mise &
Mlsjfjded SRBj teydOdzdL Oydd ¢ OttBdHO € toj dic
ey O¢Cydd o tsfhlsCedptxipjdgjtdadsds. SivQsdg dzf dzidy @z 1§
Bdets ¢ sy d Mdzj dzdz" j 1 IsOfr . 1 d 8BAatsHd diigsfyls
(Btsdzj jJOCR OO0 f tetsH tsdzy d Isj dz! iddsS0s ' y Ofgftstals)j Isdj
f sdzz yd s ke d3d C tf tedgdz™ 23C d C CEBHEBI O  C toj o
fSHHjto] Odedw { ssEHdgtts yp fgiigO" el dz 8 Sslsize(ts)lj de
Ylsts HjjeA® jlssMisOlstsydets HstetsetsMisswh dd3. wlkzhf
ftesdLoHMIsoOs j WAL JHOASOSC ] , C Ok lsdgjls H R
stcOdzmf sStels© HeQtaRo Isfj -~ deg e d dr dzOv ¢ dzO KB
Bj stsH Iz, ¢cO¢ MOokstcOMf csMistcOdgw ¥ h 2 yw
Iso j tHBY O3y dzdetsy G tstej dad J
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112s ted Mls Odzdzd yj MSdj BsHdWJSOydd Si C

wbkh jMsokzjls Bdjj H00 Ittt dEsidso 3ps@s
sdf fodzdsdfO o Ghdssdtsd LOsdMmdl s
otoj di3j dzd, st Wodzj dzdj tsBI Widaw dzd t6O6HR] Y
Colbtste’ j  Mikh jiise jdedgs o dzdw dzd 2@ W ste
wbkh jmsokzsls MazjHke hdj fsddlsdf’ SCOBdHO
14H,15R, 19R, 2O0OH, 21H d 24R, cHJj (&), (
hifmsdkzetsd: d | skt Hted Ui MSdy -Sied e
b-Si C, dijtl CtedmlsOddadyj My MistekzS stk
fstdydd C0OC o COIREBCHBYIO®N J§CMHOE s da
NHSi C d tsde si-8icd )y 620 Bl oCO R8s W dzts 6 s B is W
MMzsjo & d Si  ftoddsdlsdo dz82. Odpdzi ¢3j dls GO dAfs
COL &z U0t kMv 5 Moz Hse Olsj dz desfisd kS dz
Bd Mz, Qi0O MOdBsd Hjdzij ©OL ddydy j 1 tsddls
1 dzajeedd o 6BdZOMIsd LOftejh jdadets?2 L tsdz
hdted dzO M § @dzted L Sdzf Bjdav jIsfqpw o L O9 dSiEd d3
MsmisOodzv jIs 2SCI 34 0, { WABICH &M 24 HI . 1 ZOC SH
LdzOyj dzdw o8 " dted dzr L CSfite NdjBgdae? LLde@tal d Is j3d2
fts MeOodej dzd® fm Hekzcd B ZOstzd s Y Patd p OF O
Bisdzj j dzdL Ct52 zOftewy j dzdesilsd 4 dzj Slsted yg f
L dzj Ctesdzgse MsdkEzO dLsksesfdd d ofhj @is f
bz WO COter dHSI W  dydadaew j(IsUhw zOdBtsdzj j tcOf
SiC, td dijjils ¢jCMOctdzOdz dazs € ted fiyls O dzdze
15O ®wsHdW¥dCOoydy GBEOLEjlsMw A€d &tikyd
CiCMOCEdOd BHSI QB TCHIEB &Y sMw jHddfise .
SiC da&jshdomw o odHpSIGECTidEy 0 M O ik
Mtz kktes?2 IdfO yddStsots?2 BHROASd ( OdC
s B3 j te Ols iz to OR Q8ilzd v jd MidsOd@s I Is v ¢ yd mdziz
Hdzv  f j edtsHdSUdAsMigd .di3d @@ B3O dz! dzf &3 MisH J o) OC
@O di3j dz h j2 hdteddes? L Odey h)ilokdets 2 d L tz@z B
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fsHo >y desils: & 1SN #Hkdzlp ) (s MicOo dzj dzd
qLro ifMlsde 8 osddlsdfOodRd. 1 0O HOddz 2Si Bis
sBl j BBdzs?2 W isttdzp, sBz] NB8ASB WAc s fiply) d5 dzj d3d dzj
dd3d d Is Bc6tecOddrtg] didesfjdsd ded dzd 2, ~tslsw fistsdls
otojBBY tOMlsjls ddsjtjf ¢ jeét dMftd Liss G
COOwEROISO i s H i CdaP? o jton dsS

1.1.3) dzts Is dz®idn Is

CCMf jted d3j dzls Ocdz' dats |5 dzRAEARIERT dzdf s € Pdz O dzd L
HdOf OL sdzgj ©l 3, 166L06dBdRBEBEE ©E Miks dzd
HijlsOdz' des ftsCOL Odgr o IsOBdzdyy

v OB dzfiy Qzts Is dABA Is !

1 dzts Is dzts s I skdsdy| uvj & j Ok R s 5y dzd ¢
3.214 2H 20 [13
3.166 3C 27 [15]
3.21427 3C 27 [12]
3.210 3C 27 [14]
3.211 6H 27 [14]
3.248787 6H 27 [12]

1. 1.4 [BHEWC EftckzetsMmisd

[ SH E dz i tclk ¢ BO)dddiiftovdsd BsH s5d3 Istey - Istsy.
COyd mMseaj COwLBdHO ¢t dzdzd W CeSIEI1I8IH! .L tsto JOddr
fsCOLOde > IsOBdzd yd

v OB d2iYy & H z dz ez e smisd

s sdzh d O, & [BHEzd kitkzet R s 5y dzq
3.13 392 [16]
2.35 447 [16]
1.29 442 [16]
10 448 [17]
10 694 [17]
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1.1.5 Ydsgtsdyj mMSdj MmMots2fMmlse O

] 1991 cetHEZ BN dzts B dZOtclz Y j dzts, Yls ts
LOftejh jdedes?2 L tsdes?2 d o €COyjMmlse,j dBBOIsj tor
or MsC dnr Itg@,j te®lsmMtsC drn dish detslsw e, d/ ddzo
9 C(BbBter m» BN yYydzr § Yookzeftetseo sHdzd € d, Is O

Htsdzy dzr d3 tsBteOL sd3 d dzd

Hisfils Ols KBy dzts s WO R X

ddsj jIs or MGl Is] f-BasGtoso BH GesfiglOoL O( @B dz! N
vOCYj, tdz BBXZOHOjIs o' MsC dd3 dzOf oW 3-$ idzG j ¢
10tcOL BBAdZ N j, Ud dff tSji HMmils Qo diy @asdzdigusi© 43z jdatgds
COtBdHO ¢ toj dzdzg.w Ctod e v |
OB dBiw@FEOo dzj dzd ] Mo t2MmMlse sdzdlsdif sl ¢ OtcB
dots2mMlse O 3C-SiC 4H-SiC 6H-SIC | s toj 03¢
v fdzsftetse sH disHls i tod ) 3.2 3.7 4.9 1.5

Iso j ow ¢ | dzls
utssibo ) de BEUL B ) 5190 1.6%]1. o
300 9 (Mmds
dCstesfis! dzOfh M j ded W 2.00L1 2.00L] 1.0
1 sHe dy detsfls! 12zl Chys to s 800 1000 400 1400
1 sHo dy desfyls 2L Mfytets € ( 40 115 101 471
vlstczClskztc® ) BOt! jtfs 9.72 9.66 11.7

dHtcOQodzddz Mo ts2 Milsea O

BOMh Is O BPifs dz! L s9 Odad W 9
fodzzf tctso tSH dgd StsB dE@sH O § Is

cOL O
B sdz2 Mifsstesfls
[1820]. z d tc d dzO®
11 d 2,86

f ts izl §f tc swets HdzdBO Is 31Js d O dzts o
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CGSeOL HIS
B 8 df'tch] AR toj N j dzdets 2y JidgsdBa As .
dz®&fdr dindpdswdz! L s Oded d Bsh @zr A
L Of toj M jfztzis 2 Ga #5dz"'Cd fmasky Is Olo,dzw 1] ||
fn) o dsty s distfitfuldged jo dpdzty . dz’

[

Si C M Gatafg) dzdlsitds d3ls tg
i s fifaigd " defigcfdagizte G319 de
B 5dzjdiH 990
Si§ & B354 I

dzj S slstster j


http://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B5%D0%BC%D0%BD%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D0%BC%D0%B0%D0%BD%D0%B8%D0%B9

v OB dzdAy®© v tc Oo dzj dzd j dzj C Blsster a 9 Oy dz" n
B3OIs j te RB.dzts o |

wots2Mise O Si GaAs | 3CSiC | 6H-SiC | 4H-SiC
zdted dzO L Of toj M j dadety 1.12 1.43 2.40 3.02 3.26

1 O h jdede" §] MCtstetsf] 1.0 2.0 2.5 2.0 2.0

t Oy toj HAEQMWjtetad®ij dzdzts | 0.25 0.3 2.12 2.5 2.2

vl dzstf totso tsH dishls - 1.5 0.5 3.2 4.9 3.7

4 dzj Slsted yj M ow | 11.8 12.8 9.7 9.7 9.7
AdLdUujMSOY MisOsdd mtsts| vHise| [Isdz| J[lsdz.| [ Isdz.

sOwBdH Gwkjddd" OCy] ddJ MBE - Gdecdiagiyhe

s§ sd3d ud M& dJ
f BHABHWYNJA
f sor hjdadz" R

H dzw

1.1.6f jIstSH T

l o tetsH dzr 2
tej HE d 2
B4 Myse jlsdz J
ftesHECIs,
[EOMMOdzed Is
sdf On
Bz OMMOdzd Is
o djlsjtstedlsy
Cslststese s d
Ctod d3dzd v,
W dzW j Isfpw
¢ U4 M dzO,
Si C, Cslsster 2

] Jtoo 5§

lEHtedy ¢yjmMsdz o

¢ zOMMmO

mMeots2mMlse O.

s P2 j €Ok tcOR

f sdzz yJ ded W
COteB dH
d&3d dzj tc O dz
CtedMmls Odzdz'
OdzOdzts ¢ d ydz 2
s ) dzts

¢ tcj dzded W

Z02Isd

Bilsjsedlsss

s Odz' sdz

1893

9

Ir s ow
dMf sdz L 5o Oded ™

[

Is ts dz
3 Misstetsy H J dzd W =
BN dz odf jotcol 89 s BadHddz Y9y € Oy Mise

[ d OB dzts
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Cts

By, o

h e sBOMh s OB dats

~ q ai3d ud
o ndad

COtBdHO G toj dgdad W
ftesd Mo sH(
ftod s H dzr -
fl OdzdzsOL dz' df ~ ec&tf jufg St
if & O thEstictiztE dgHz ts (| S Qfte B
dzd yls ts

dted L tsdzj

B' dz dzOL 9 Od23] i3d dzjtet©@dz daj O € 5
ftcsHOo O d3F 2
Mddesd Isdyud ms d d3.
ofqpEkpy2 dmfsdz! L 2§ smw
ftoddsj dz2v j smw o

ssd3 ud
UtcOH dy(d tsdzdats
H ozw

COud mise J

ftetsdL © SH MIs ¢
GtsH Ez.r Y dalz@ Oa thipfs l4sd

COteB

fesd



SIiC ctOWdHBdR d ISDCO | MEdhstczdtotso Odz 4
COteBdH Ctoj gz sz yoOels Hts Mdr f Btc.

[ Y Jls Mizh j Milse tseo Olisidzd Isdfjff figSo ts dz/C Gets[ ) IsfO dzd
f sz yj dedetse s i3j ssHisd3 ¢ yj MsdzO, yYydmlsslsO
ydMmlsslsO COttBdHO Ctoj di3dzedw, tBteOL k8 M j6tsm
Hs cttOWdlktseotsets tjLdMsste® o 4 ud. sted
Bldzj Hsdzsse s d L jJdzy desets Yo jIs©O dzOr sHWIsmw
tOmMMisswddd sl tjLdMss©eO yYyojl dOBEHddid
1 O W L dzd Is § dzv d3qd yoh j ofMmMjets WwWodzws Isfmw
1L dzj Slstostf totso sSH desfls'  OfiaeRfiz[y | Gedetsally &BGIE jSte
ftesHEZCIs dd&3j ils HEMIsOsydts Ctolztf dzr 2 tOL
sOteBdH Ctoj dsdad v, f sdzz yj dzdz" 2 Is©OO td gl3s tdrjf disHin
dmMfsdzr LEzjlsmwyw o dsodtsd Istsdz ¢ts 8 C Oy  f

[ jIstsH [ 4 dzd weodzw jIsfpw B tsdzj J ftots
Mz e dzd ©3O y d ts dzdzts 2 Isj mdzsdztsc d d . J LIssdz 3
O3t j o OtcSusdgd i@y 2@ j0ldfis dzj J - SdzsSH dzs ]
YUd h 22 yolkr 7 dsdtsttedMmisOdzdzse t0OL d¢3j tOdBBd Ht

[ilssHlkz [ jdd ftwdmkzhj MftdsOdds] L Ottt
dzj Csdzstcsdzdtelz j s Bz tesMmiskz Bdz! htsets € 5dzd
Yylstser dLBjYOIls! MWmestss Yoff gagj HEES IstcOdz
Vapour Transpori PV T) . [ JIstsH LOCdzt yojlsmw o GCfs
COBdHO Ctoj BBdzd W 2O dsdetsS tod MiIsOdzdzd w4 MS Iz
dzj HsMIsOISd B IssHO [ jdzd d f L o tstz®jzkzd ay’j f
CtedMmMlsOdzdzr BRI BEes LOL A3 6O |

1161 jIstsH ¢ yj fitsdzO
[ JIstsH oOoydepndselsODdz) j OMYf tetsMmistcOdzj dzdz” 2 O3,
Ctoj gz v e d3" N dzj fetzts &' Nydfjfndedslst &GOMh sOB O
vbkh jMlsokjls ddetsy jMlsets BsSHIW S OYd2 oRj st
ftejlils]teff j dzO L d&2Oydlsj dz' dz' - dL d3j dzj dzd 2 1g]
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¢ ud Msdzsds. 1 Feshisj2h jd3 Mdzzyoj f(tesyj
ldzj Clstesf jyd MyJjcCOddjd3 sCMdHO Ctoj dsded™ d
dyj ModzO® yJjtej Ui S Je@iclfctg PO j sy ¢ § st
ftcdotsHdIls € orHjdzjded® ISjfdzO. sjtdz MMl
BOMMEz o odhf f HEEHEIMIE Jd C (cwOVdlO,
W tste d3g f sdzz yd dzd dzH t6 O otsCtelze zOGctcj 8 Ols j
sBd MydudoeOjsmw L O Mujls Mmdsw §jMHso da
dzOGctej o tcd OC yd 5 dzdzts 2 Mdzj MO0 S ts o 5§ Wyl ¢ to
sSBtcOL 28 Isfqw L ts dg' Mddzlsj L qietso Odzdztse s ff tots|
dzj f ostcj OcdJieso Oah 8 SCtdif sdzj delstseo. [ Odzj j
fs LsdzOd3 d BBtOB OIS 9 Oj Isfpw .

v OC 52 M smts. md dzlsy 5 @Is O 1§ ©tpdzts tc z s ©
dzdL S 5L Olsde Ollgflz” dgtcjBzjls MBLHOdY o' MisC
dmMfsdz Lkzjls tOMftcsMistcOdzj dzdz" | € sdiY sdzj dalsT
fiecsHEZC SO, Yls ts w o ddzts iy ftod yd dzts ¢ RS
OBtcOL d scgErmtz fdstcdzgsec s S OtBdHO Ctoj dgdzedw of
Bdese sydmdzj dedz" 7 BsSHIW JSOydwa ftesyj mMno.

{ MB J dedets M ls d CsdemistezC ydd 1L dzj CSlstets i
dzj cOo detsdzj todetsisd Htosctej o O: Mdzsd o Bulzd L
fjtedWjtod?2 dgHjs fgdetazjHjts dad L Sts2 Isj o3 j cOlsk
fteddeydy dOdz! dets?2 dzj o 5L d3ssy degsfisd B4 MY J Wd
WOLrT SiC: Htdy ydmlssets COtBdHO ¢ td]50d "
fted IbjttejlsdyjmMSitd or nHJ 6 7d Yo tBls'wdy
dzj § s dzdzts Is 52 o] OCyd-2 Otcs s Odptf o dzj dzd W L s d
Isj &3 j cOlszte. [ OLBKGOSCBBOCO ftesHEZCIss toj O
ftsi1 Istsd3kz HOY J o dzz Istc d Yygj dzj o 52 yomlsd ¢
BHdSEEHdsMNIs! di cO0kOdisdtctss Odz .

s O0Cddi3 BB tc@spdats dzOL 9 Ols! Mmdzj HEze hdj dzgj
Oy Msdz® Hdzw MddaelsjL O COwBdHO Ctoj dgdedw (
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COo¢ wBhjlbjrddyjmMédy ftosBdz &3, IsO0¢ d
o dzd W dzd v :
-Nddz! dztsy L OGW L dzj ddg§ls @ .5 daBQER| ST 5~ Hf Ho t
-dz Cdestosdzd oz j-dfs ¥ SRS EPLIS Oded | € to¢
-o" Btetsf © Ol j oz 6 -gts dgdftise ti)  HEOdzdz g |
-dz] SHdzstotsH dgtsils! GctOdzdztsdij sted yj ME s ts
-fdzsr OV M j COJ BBsMis! sz yofdd®OWgts ff stot
- ez ydzOw tcOLBtOC SO Jd tc sz Ig thds o dgvj J I
o' MsCts?2 LOYr dzj dedesisd tOBBYJ BB ftesMmisteOC
-B" Mister 2 dL dzsm { dzj A3 dzlstse { dzj S Istetsif § Y
74 ud B' Mistets dzOHEZ M IOQG dsdn v o tf fitefitsls Olsigtsts Ydzj Iskzc
Isj f desxffczes h dj Mews2Mlsea® d btejBlkzjls yYyomlsts
-LOBtlzHdzy dets sz yj dzedd JsHEZSCISO dzOdzatst
- MBS OV ftotsH tsdzy d IS(F0iz4 zs By esyJ MMO

1.16.2f jIstsH [ j dzd

o dals@gedzts C ted Mis Odzdzd yj ME sEets COwBdHO €
9" M€ WM IsupdRf) f sz YO ] dIsets ftesHEZCISO, B' dz
[25] . Jd&e MmtsMmistsdls o dMmfOwjddd §ddtdmn
Isj i3 j c Olsi260) = 2 H0 Of sgzd H €sdzH j dzZlMOydd f Ote
L OtetsHT h OF . [BTr ydets ftod dMftsdz L s9 Odzedd
ftoj Mmkze s olsk dS Iz, Cslsstolzs fsdzj h O ls o
Misj dz¢ On olskzdzCd Isj i jtcOlskzte® dad 370 yj dgls
ftcdotsHdlIs ¢ CedzH J &zl Oydd f Otcts o ) i tsdzt
Bsdets € ted Mls © dzdzts o .

1 JHEMOSCtsd 1 Issets digj ssHO WwWeodzw jIsw
ftcdosHdls € dLBrlsCk o&jdasdr CtodmlsOdzdzse
Cted Mis Odzdzd yj MS cd ets o VidAezs ¢ thd wBIOLIJ B3  d3j IsSSH |
dmMmdzj His9 Oded | JGts sfdzatso dz' n Wz deH Od3j dzls
1 dzj CSlstedyj MSdmrs d wflsdyd MSdn. v 0O¢, ZiH O
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weodzw j Isfpw  ff tsdzliinl teldg df ol dgfsQ s dg ts dzdets H BB I t6 2 TAg [z
o Js¢ Is dzt$ ) ziz O Istg jd& idgs2d dzOydd o L Oo dMmddismisc
Lsdzrf sglzdIsd i O. [ HdzOC s @ dij HefPls oSdicid frds @ diAgats
dzZf cdetsHjdz HdzW Mjted2desets ftesdL oatsHMmIse O,

1163 jlIssH W¥WdLdud Mi@issdstc O dzmf stcls O

[ JIsBH, ofjtwor j fHtojHdsyjdd 2 AojlsCtse
GtsHAB ,[ B' dz tcOL tcOB t5ls Odg, mM yJjdzrs dLeBOsd
[ J ddlzj Ssdzeepsdfcts tsMisO Btsd htsets CHddyf
mMlsd, wedw jlkmw jet d@BsHIWISOydd 2.

[ jlstsH LOCdzt yojlsfmpw o CtsdgH j dzmMOydd ¢ j te
mMkze &zd Oy d d Mddzlsj L Jletso Odzdets G 5 COteBdHO
L OlstcOo € Iz. b Iz B diifflsfzsO g fff t5 glzdz] @&zv jtdstdn W tcW H s d3
WOCIktstesdyz wWodzw j sfpvy Csdzmlstez S ydw Isdedzv (
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Ud B3 o dMmeatHds2 Mmdj md.
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fsHEGH] TPEBSE dMysd LEskmwy ndv fddls
(AIN-SiC; MoSp-Si C d Is.H.), Coltserj dagj &Bscl
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1.2.5 ltweddgj dzgj dzdy ~dd3duyud MSdm HESB OB SE

[tlees?2 Ekdzdo j MOk dZ' dzdf isHE SOC G d  dzdzts 2
dzdL S st CLslsjteddd yd MSdr-CidinbsR,dMEBWLYE & @
HsB Qo 5§ . [ JIstsH Bfdz of jteco '6Q . {f to ) Hzts )] telz
dmyf sdz! -@sCPHnY tdzd Isj IstcOW Iststet Isd dzj dzO (3} v A€
mdzd md Si +C. gdzj Hize P (] ZtcOo dzj dzd W W
e OSydwv dzd, € slststricjs dalstg s ffizdcs zdly @ o

1 dL ¢ silsj & Sis)Gl6@RsCEINY SiR(gy) + C(s) + Qu 3)
¢t Hdzj Is | d3f SiRkIPsQUEYEZIM(gY) + SiC(s) + Q2 (4)
Ir sl sisi &Y i PHCE) dBENS) + Qs (5)

17T dzs HsCOLOduAfsEdiisfizd Ce sdzdzO ¢ Sto,
shdetso dzr = Lidzlsts) cEDOYHWY H(z GCtoj ddded j A3 d
SHdts?2 Miststotsd ,icOf isfde to dzls s fr)dats o flztsf  Hotg O )
¢ ©BOL ts9 Odzd ¥ G OL ts5t58B,SHF) dzts clds s P dsdadlsv© s
COtBdHdL Oyt ) CBHds o Mmdzj 4 Mmige dd t Jo6 OIG@ffiviL d
fsHHjteyxdo OjIsmw eMmdzjHMmMlsad,j HtjHOOtoPBlsj oz
Hisf sdzdzad Isj dz detséts Isj f dzO, 4p ! H jpd Hdgg dss s
CGOL W OL dzOW 4) te jJJOSCH|ABWC yddzj s(Is tOL dzd ydzlz ® (
fiesHEZCISO. v O¢, B' dzs ff sC OL Odzts, Bsekzls |
YyoOfmlsdyr COtB&HO Ctoj dgdedw |

vOCYJ BTN dzd dMmMmdzj Hts9 O dzKNO4) MaNRZNHIND;jd H
BaNG; [61] . 17 dzs s 0L Odsts, Ylsts MMtej Hds-1SB -~
weodzw j Isfpw stf Isd 3O dz¢ dzr o3, IsO¢ ¢ Oo¢ 1300 ) s+
SBtOLtSo Oded j 3 YyOmsdy GlsdesmMdlsj dz' dgs dzj B 5
MosBSHMMSEE kZedzj tesHO MMlsOodzw jIs o3 daj J !
50¢yj Memtsdls Ad U sHOMHsD : ) dzts o dz'
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1 j oo " 21 slClefAffdzj dzd j

KNO3 + Si(s) Y SiO, + K20(SiO,) + SisNa + Q (6)
KNO3 + C(s)Y K,0 + CQ +N, + Q 7
l sstes2 COLBH HL OydWw

Si+CYVY SiC(s) + Qs 8)
I MfsBseOlsjd dr j tj 0 ydd

SiO, +SiV 2Si0(gy) (9)
SiO(g) + 2CY SiC(s) + CO(g) (10)

sO¢ d o Mazkyoj M HtsB o CH2 (6Bl J L
HisMIs Ols sy dzts § {sdzdzg bz et s Isj f dzO  H dzw
tcj OCGI,d ABlststcOW B EZOCBHOKY 1 IstsdBz dBsyg Is
OlsB3sMW Jtoj ddzj telsdzseE dOOO Odzy O Is jedgtinfz dz® I§ &
f sdzlz yJ dedzr J ftcod tOL dzd ydz n HOo dzj dzad W (
ftocsatBHdIS ©® Hoj ] MOHdd d WdBsyjls ttOMf tosf
ftejorhOjsfe Cisthisd WJ MEtsy L dOU] ded § .

{ ML Oo d d Bsfis! Isj B jtcOktedzsets f totsl
(1)0.1; (2) 0.2: (3) 1.5; (4) 5.5
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) sL Y ftddsj ded dzd B ts dziCR-CHg )it ¥ Hztz B8 O f Vg,
BT 0 My sd Ldgls Pudg® HiEmshifdgse Si 62 ,0 fegts
d dzdzs istedtelzs s(@aa) .64 LYY

2Mg + ((CR-CFRr-)n=2MgF,+2C+Q(-1518 C 1 3/ dstsdz’ Y11
Si+C=SiC+Q((-73 €1/ &3sdz! ) (12

ydMmilsr Bi Cb {tesh ¢, ZH Odzts )¢ i tsdzlz yd
Mddzalsj L Jictseo Odzadetsets f tetsHEZCKBP) 99 1B Wwjdadfy |
MOtOCIsjtedzr | tiRdSCsiBic@&ls2dz0) dowf dgtiz ,dzC Y Is 5 |
fsLosdzw jIs f tsdzz yOls! fstesh ¢d Mt Mmtej Hdzd d
nddBdUj MS 82 OTIsgo OyftefsS s MY sdz L 25 Ismw
fSHARBHOM®Bd H&Y ftsorh jddw to-£ O Cipyfdsdzddts 2,
ftocsojHjdedd uwluy t6jOCydd o OlsdssmW jtej ~
OLBISO ddzd etsLHERO)

t dfnlszZ',[QdQ-tGlsfr]' telz ¢ Is 2SO )Of 6 s B3 € Is GSIEYY tstinQidg Iz
orhj zOudp Oded” (B

1.2.6) tod d3j dzd dzd jSi-G@jtQCHUzdRY OL Sis

#la fosyjmm EZHOdksh' Gl galsp dfls o Ssdf
CotsL HEE]R. [r Odedzr | t6J OCydd BBBdZij 1 CLBSIs] toc
e OCYFg2 1 0 tIBfEdiQL 00 @S tsmistelzS Iskzte
Cted dgdzd v , f sz yd dedztscts o Ofy izEAp B fstz] h P3|
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Fedzj dteiptyj dzdz’ 2 ftstetsh 5¢ € Otes diF O ROtdgdsdboH
Ctoj Bdeddvdzj dz sl detsdIlsj dz dets o' MsC ks & W/jakz
[ Odz' dzgj 2" dj L SMYydteddsd dels™ M o Mbpls ddf 5 B6 1O6a
o sdzdz® cEtstej dzdVv MMz HHIRZESWMisPA@YYJY
Sty ided J a3 M § sdzlz yJ dzd § o3 d&f H G5 IsSstesjtsdgded s .5 dzd @
tOLBCtejo0Ojls tmMsOdy dzz s yofls! tej OC ydtsd
COoteBdHdLOYdd ftod Ctlststes? Isj & jcOlskzte® +

RHJW fddzlsj 5 fBHedstt WO t6j OL 8lsO, I[OC Y.
Hiszed B3 dMmMdzG7so. Olsy dzy 3 IY Blsdzj Isdls! 9]
Zdzj dz2' h j dedw ftsH jtey Odedw d toc @GW dztsxizglsdzd 6 sdzgd
Bsy il ftedoaimlsd ¢ MddesjL k2 fstesh Q@ OtHc
Ctodzd yj Miso tsdz dzd dtc dHIOG df tofj difpad®] dBsclzls
ted OS LA q4):

SizNs + 3C = 3SiC+ 2N, (13)
SisNaY Si+Nj (14)

o jHENd] © f tcdzdzsj X fzckOb § ezOdp Y W OL T dac
ftsdzzuj dedets o8 ftetsH G IS j .

+ g R e PP

{ dMEWBELEdC esMistcl s SIEO © ik ty § LB ¢ 8i-Co iy di iz I
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HdzW tcOLtcOBBISSd dsora 1 WWiClkdoede » B Ist
MowL Odz M IsO¢ ZOL" 90 3" &3 B sStSHESAL 587
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127V tod Bj dzgj dzd j & o fiyiide ®geed gidsj dz' dzr ° o O

[tekets? Myshses §odkzyjddy COBdHO €t
fshdzj Hso Olsj dz' esME s p L@ Mgl im0 S oyty 2 Wk 2O dZIO
Mazi HEj s ots @SOS 0 dzj dzed W Ctej Bded v, § shadzd
bedzj oH Sd5. 4+ Mg BOME,i OAl ) + CQ sb [ o ny
MO0 dzj Z€% HOSHE SBLOL A, Ksyds Glsdashdl
ftesyd M BiL dMYif sd L 5o Oufddvi Chgldz" \Rd Codz hdg . -
Meh jfsokjls bkod St d27HC D Kydz § O o] oEbizps
Clster § Mmow L Odg' SiCfy  fagdylalgidzdd i L O Mmud
Ctoj ogded W .

1.2.7.1 vsjteBsHddOBIUjMSd2 OdzOdzdL

{JjOSydw -ocssndjisdafits oSl jQlzd SBEHO BOC dzg 2
COyjMmlsej otfMmlsOdssdlsj dv, &syjls Brils! L
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Si0, + 2Mg + C = SiC + 2MgO (15)

g ted3sH d dzOid U 7576 2 §&Gdeddsday j 5 o " ud fydzv
ISJ BY J Oklz o) G Bl Ozd LM IB&ROY Odzdsd 6 SOC SG |
SIO;; Mg=d: 2: 1 MmMdmisjd3¥ © LOesdmddisMmisd tsls H
160 o d H dzts, Yylsts OHJdOBOISdyYy MEOW Isj i j tcOlIs
COLBtsBGOL A » ftesHEZSCIB Ed3j dz' h O smw
¢BMsd Isdatsj olodzONUQddEYg? vind Mis§ i3y MsMisOo dzw |
Stsysd § &zOodzj dzgdw d Cdf 4 dedv dBOGddw (922
f dzOo dFi @ARBIK) d(SLOR 3 K) L dzOydlsj dz' dzts dzd ¥ J
d EedzjtcsHO (4093K). 1tiltdiz tyj o dH dats,
(St j 9CdzsqOSISOMg@iBs>wils BT Is! z d3j dz* b
HOo dzj dzdV ddzj telsdetsets GcOL O o toj OC yd tsdadats?
fsHOQoadzwe s cOLdW S Oyds .
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it dMEzBEE | tc B3O dg | )@ &P,. Mg=: 2: 1 MmMdmlsj
L OsdMmd dys®dsdfj dzdfv dJdzj elsdzse s G OL

glstsd Is slsdzd sdIs |, Yls ts i tsdzd d3ts sMmdzts o
sBtcOLBO" 9 0Is! MW HBIQudHBlHEWEIESKEPL ™ 1 Eipdz] H dzc
CteO2dzy dzj ) J d2OIsj dz¢ dz' , Is. €. dr Blsd3" 9 Odzd
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fsCOLT 90jls, COC |Bsydas Ekdgjdz " dlsi168 ¢ todbdidt
Yls ts o j dzd wg dzd § HOo dzj dad W Otc ¢ 5 dzO ftcd e

MtsH j o) O&BD INBg stetd3] IstetsftofsBdECls MtsB 6
W OLSiCd Mg O.

1. 2. 7. 2 5i®akzizyd isiCiddg Si O

bJjtedBHd d2OBd yud MSdy ©WOmMydls” fsCOLT 9 O
ftod tflsdBOdz desdz HOoadzj dzgdd cOLO d fted to
otsL Bsy dets M ls ¢ mMddzlsjL Jetso Ols! ftcsHizCIls MmMGH
rodzj 4, fwsmsovy ~dBdud Mt ov Bie e dy® Lo
foLotsdy jIs { tsddgtsmlsisy dafj ojg @0l dz' dzs?2 W OL T
f stctsh BE v J d3Azjddd] J Isj td3sH d &ZzOdBB] € O dzd ¢
Ccdzlstesdzd totso Ols ! BICtosMlstczC sztelz ftwosHEZCIs
Il sftetsf Ctdestetsdzy BdCtotsMistezC Iskzte78. BT dz IsOF

]l OBl dMfsd Lt Odzd Isted teOL)dzd yzl )
ftosdL o 5H dIs jdde"p ocsY @ rek e(ns OL Or Mils Odz) , 98, 89
100 S d3 (KZ), (l11) ftdzizyjddz 2 o dzOB st
10 BECBRB(IKLIC) , dzj sBtcOB slsOdzdzOwY Ho kEC d My ¢
99, 9% vydmistslsr , dzOdets ( UFS) .

[dCtesMstczCIsEte® 1 Isdr f stetshi tsal diHteasg j +
f stesh s¢ BECMdHO Ctoj dBBdedw da3d 4 Is BBAZ § Nt
tcOL B3jBGE GEdB) d, Mdzj Hso Ols jf dz'e dptic, - (HagdndsF& & |
5B dzZOHtOHj dBts to tS H dats 2 d dzj dz€ ts2 d3d Ceds fnls to 1A Cddk
OB st OIststcd . COER[AIE] jIs Mo ts2 Miseo O;ls s =g teriz]
UFS M kHj d dats?2 f(fscdfg tor detsfls ' &
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t ML dCtesmMsckzS sktt® dMatsHd - @EZE)N C
LC; (9) UFS

utsslse jIsflso j dzdzgs, BT dzs BiMG-B Is the digi Atlzd
dMotsHd &8 §stesh Ok Stwjdgddy (Kz, LC
fMd3d " do Odzd j oo Hssj Wj@aftse . | Odzj 4, ofj ¢tk
fsikjh Odkzd o cwOWdktsor?2 dskts, (st 2
dzj to Oo j & h ji2i Ofis@dad .0 OC k b & i@ a O zes dzelzts dzd O
Ol dsMW P @Bz [} O RdJdyddqteso Odzdy w1l u 't
] fesksh:s obsd YWicOksos?2 fsotsdsSd, f§Lb
L dzj Slsteduj MSsets sCO (1 = 10 ¢ ,s8tE0Os ORC
sjyjdedj 3 HBNMEOMBo BB Modwds?2 Cdhndsl:
ssdzdyj Mlseats Cdmaslkr tOMMydls' 9 0Odzd &O
Cbster 2 MHj Y Odzv o SiEd MY L | O offidgdats h
Mdsj ! edserizpOfitds o Odzdzs 2 o sHE2 d fMied d dzg

[dCtesMmMistcCIsktcO ¢ Sz glpzg so § GHEFEZDYE © O
ted Mz dB § 1 dHydstdss, o MJ fstesh €d ddjsls lsd
eOMytej Hidzj dzdj yGiglsd Y 80 te<aBDL Bfstz@E0d dads.
Ish Olsj dz! detsj 78 L HusjCdaiylsasp jdsts o Mmjrn Mmdzzyow
Bl skscdy bksdtdh c¢jSMOcsdOd dr & § do
OcsdzOdzd <t Idf hjMmlsdkzesd d' 5 yOmkdy
Y sd3v dzlz Is tswlgz hojr fiflsjo.z jIs d Htokzets?2  Otc Ohligj=lstc
10 dzdhc=2i3 daggs=1 dzd3) .
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t dMEBELJC oMbl Sz @G wish C s Mddasj L d &
dMmMf sdz' L so Odedd tOL dzd yd® - L& I WEH ey - S

sOC & eodHdd, MdddsjL dzOdesy stesh O
dz § sitcd H &) ls aniddpEg-tig-C. roxd fted dfmftsdz Lt
SCMHO St BzdY BICtesddzsd s toOL d§OeOo dz"KiZI3
f OttOdj stetsdg, SCwlsster 2 fsLosdyjls € dlstets d

1.2.8 JIr"e9BH" tOLHJW&O

1 tod d3j dzj ded J§ tcOL azd wdz'en cdbiclgteiatfe dIs € ]
f stesh Cs9 Si C, M ttOL dzd ydets?2 BteW sdztsedj 2
LlIsdrn ®BjlssHBe oBLBSydts dzjclts BOMhIsB d t
[Bh OV Missd BsMmlis: ftesdLoHMISo O o ¢ dzt YOI I
CEd3f sdzj dzlsts 9 d LOlstcOlIsT dzO f sHGEBBIsto € Iz
fiesdLoBHMIso 5 COteBdHO CtcJ dgdzd W ftcOCIsd
MO OMf tesMistcOdzY j Sy Y ddj v BE ) Bz plOY flzisH
M smtse dzs M ls ¢ "MHMOoRstsydh j ded ¥ " (dL 80Po
fswdvg Is dmf sdz L tso Ols! dmrBBHd § C B sdad C
MmysmsemMisalzjls fyded » J ded ® Mistsd BsMmlisd f e
sBtczHBo Odedw d ftesyjmMmO btjBlzjls slsdas!
st OdzdL Oyde fHtetsdL osHMIse | ddsleSRO Y fizis h OH & d s
syd dz ftcdodzj C Olsj dz' dz' o3 H dzw ftetsd3” " dzd «
CJteOdd yj MSdm OIS tced Odztso .
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vsjds dagj BwBjdajj, dLoOjMlsdets, yYlsts BJtetso 5
HsMisOktsydes Btsdz hddd d kx4 tcOMY tod HJ dzJ C
v rdgssc Y wluy dzgj Byl (sl ikztedtotse OlsH fr
dmdzd BEZHjI foodizyjd LdOydlsjd des Hjh jor
stsdzr €8 Mddalsd L BOIsj tcd Odzts o Ctslstster § dz
Isj n desdzse d W dzd (ROdetsf stetsh € d) ,J dedh d3ts H rlzjs'o i
ftocsHEZCISO. UicOHd yd sdzdzOw Isj mn detsdztse d v ¢
ftiesdLoBHdIs! fstesh €d COteBdHO Ctoj ddded v
yofmbsdy Bdzjj 5 BB d M Betesgd & MH]
B tsdzj j By ZzSdr toffsijsbfivse f itsd d3j dzj dzd | H dz
gL &3 dzt yjdedqw, Cwbtster j o jHEZI ¢ Mmdady j dzd ¥
mMiBJjMssd d3tsMmisd . 1 4 steOH dy(d tsdzdz" | f SHRA BH
sBBtczHBo OdzdY d R OLOSCIjtedL z8 IsMw tslsdasd Lk

SsOC fsCOLOds o {12 cd&kzOoj, fYoyld o
Mk &3 C totsSpd ~f thcsh C s, I 8 dBdescdr MdoHay OV
dzdz) o dEOdsoasdzsSCdz uvOSCY] 900yde d&3 Mo ts2Mmls
Csdzdyj mMsets Si C W OSHMBsEgMzedwfste®H Offo HsH
vsO0Cdds BBtOL 53, 9" Bfste CtsdzgC toJ Isdz" gl d
stcj Btsoa Odzgd?2 € Mots2Mlsoa Oz fstshCO (tOL &
fteddd md 2?2, Mbssdkshmisd d Is. H. ).

l steshs¢ Si C or MsC 2 yd Mkt s y [dasts df jsidz
ftesmisr 7 1SFC ] difasdz’ L so Oded j 53 Issdz' S5 o
sOCY] M ftsdsh i s tcj OCydd o sHMYIEO datsts Ldzfp sk
f sdzz yd Is RZOdZs&EOL dgdsp dz' fjtste(sH ¢ d . J 1 Istsdi
St Hjdvis! MY sqdgd 36 ddzdzC g EMmdase dw dd M
sflsdiddL Oydd MmMsOHdd or h jdzOyde Odzd v, ¢ sl
MiBJMssddsmisd ftesHEZzSydd. [ cets?2 OMmf j ¢
dmMfsdz L soOdzd] dBOGdzd] o' n Msdzj 2, ¢ ol W]
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1.3.1 [Bhdj UGl HilsOo dzj dedv s
[dnrn0Oddud M OW OWlsizffe Bg g B dgfif PP d d3d -~ Oc
SBOBEICO &) fsor R MiiMi2 GiojHmsOsd
o1 )t Casdiflsestzr & f &zOdzj kOtdz & o '@ imtsal ' dgg WOE
bfilstes2 o 08, o St n yOfisdyr Mdjfd

g ds?2, HefkOlsyds?2 Ho&Y ©OMSC Od o Oded W
HjWstdoydd ovL S @87 € s dyftadfjSodlsis ote j[O & j dzls T
B sdzd J &34 dz€ d ~ yomisdy, O § &zOMmisd ydz" J

ftsHe jtce O8 Ispw Bdetse sCtcOIsdesdilz e OMY dzs h d o C
ssdzh ddz0 M| 8 BREdEISh Oj My 5 @it oL
sBteOBBISd. 10O0yYOMmiks oij &zSdj MStdSd -t
o dzlz Is to d yoOfmilsdy f &zOfmils d ydzr ~ tcd OGJ dzlstso .
Edsj dz' h OjIsfqv tOL Bjte tj Ocj dzalstse, UsO dijlz
dzed 3, HtsdmMratsHdl ydmMiseO ftso jtorn detsfylsd
ftedd3j mj 2, ZzOC Of dzd @ O Isfyw HiWJjClsr ¢ tod
ftcdotsHdls € oBLIOMIsOdz] ¥ ~dd3d yj m¢ s83840¢C |
lted 1 ltsd3 dzO MIsOHdd OCSIlsdeOydd dBtsyjls
tcOfMmise stej dad | SH dzSG 15 tc j @dzq QFsiPs s 9 izp 2 d &
BjROdsMy zOo dzj dzd j ), dzdBts SCStbiftsdy dzs’ M
SBtOL B Odzd j d3 dztseo st Mtsd Hddzj ded W ( B~
fesdmMatHdl MO®sSe s dzOd] def ded 4§ Mmd3d Md dzj §
[85] . sO0Cddz tsBtOLtsd3, JjMmilsjMmlso jdedets o tsL dzd S
tcj OCydoodedestf sifsB dgsets G jIsjtetsej dedese s Mt
tcj OG j dals' dzOydzzls o Bty j A IglEe sk OIs's O@
HOdz! dzgj 2h jets, ot @tscdr ©OBGIOR ftodosH
B StesMEsfdud MSdy dLBteOy j dzd o By Hzs. )f Sz
ZOdzs stz C Is iz to dz' ttj OC yd tsdzdz j ClRf sL d
MsMisOo dAW¥ OL])r f $I00dBdg.O 11D HOYJ o Isjn M
HECOL Olsj dz Mise © daf ¢ 206 azf w Pded ' f @] IS |
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Mo s2 Mise tcj OC yd sdedz n fmMdsj MJ 2, dzO{f to
MO sMlf zZOd3d dzj ded W dzO Mtslsdzd ¢ tc Gz Mftse M IS
MmdMmlsy 3" ©ftwLjHjdvjlshy dzj Mssd ¢ M ¢
tcOL di3j tetso  ( 1dzd3) L 0 fkdedflz? €00 toj L S dd3 L d3j dzj dz
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