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. OBUWI XAPAKTEPHCTIDCA PABOT!i , .. 
- ·· ... ·, · ... , -. : . ,:~, ~-. . , - '• .. ' - .. • 

. AKTYSJlbHOC'l'h . Te Mil ,IJ;RCC8PT8UIDI ' . : •.. onpe.zteJISfe'ri:Sl llmJ)OIWM 
HCIIOJlb3088BH8M ,nacnepcma KpeMHeSeMOi. IIJ)e,11CT8BJUmimx coooa OJIJJ.Y 
us paslio~ocTett .··. · .. coBpeMemna '. · uaHoMatepHaJtoa; . • B · 1<a'lecTBe 
SltCOp(!eHTOB, l!'.anommTeJleit · H / P83J)l,IXJIRTe:nea •. , 1tt '/MHoroquc~elll!He 

.·. np}!M8H8HWI . OasHj)ymcSf . 'na ·. YHffK8Jll>HOA: . noiepxuocmoi'. SK~OCffl. 
'· • •• ·' • • • ; ' •• •• • • ·'. : • • ,· • " • f,, ·.• •• ' • ~- • ', •" • : ' •• ,,. • ' ' 

IIPBJX)JtS . KOTOJ)01t mIT8HCHBHO • asyqaeTCSf B TeqeHBe :, Jtl!BT8JI!)HOro 

BJ)8M8HH~ · KoJl808T8JlbB'.8Sf cneKTPOC~ImSf 'i'paJtHUHOHHO ffMSl8TCfl :OAlIHM 
HS. HSKOoJiee .· 8¢®KTHBHLIX . ~ero~OB . Hcc:iie~oaa'iiasC: IlPH .. 3TOM 

CII8KTPOCKOimff ·. Heynpyroro p'adcemma. aettTPQHOB j (KPH) ~88T H8HOOJ188 
-PMBTHBHmt MST8PB8JI, ·. nocKOnbKY .•. ll03BO.ITT18'l' -- O.ltHOBJ)8M8HHO 
accJ1e,110BaT1, cneKTJ)l,1 OOt>etmiii . a·, noBepXHOcnmx . KOJte·oamm •. B • 
.11HCC8PTB1:IK01m01t. paOoT~ _3TMM . -~e.io~oM .IIPOH3,Be~eao . KOt.m.ne1<cHoe 
HCCJ18,110B8BH8.CII8KTJ)OB KOJteOaHBn,JJ;HCUepcma KpeMH838MOB 88J)OCWIS. .·. ··• ' '. . ;· . '' •.·· ".. . . .. , . ' '' 

. cWIBKareJUI -~ aapporenSf. , . 
. UeJIH pa60m 38I<JID'18!l'l'CSf: ·.. . : . ; 

a) · B · · no.nytiemm aKcnepm.leHTBJibHlilX, .· :KOJieOaTeJlbma . cneKTPOB 
· J>S.SJ!H'IHWC ,.ltRcttepcHWt RPeMHeseMOB · c noi.lolllbD Heynpyroro, pa'cceHHBSf 

. . . 

H811TPOHOB; . . 

0) . B . p~spaO()+K9. _t.,te 'l'0,1108 8H8JIH38 no~qeHHl,ll . cneKTl)C)B •.. II03BOJISIDIUIX 
P83,118JlHTh ' BKJ18,ll.bl · kOJieOaHBn IIOB8PXHOCTH H; OOt>eMHOro. OCTOBB ; ,• ,, 

·a>·.a HcnoJih35JBamm: .·no.ny'leHHoa· cneKTPOCKomNecKOa HH(lx)PMaumt. JtJISf 
· · 8B8JIH38 CTPYKTYPU HCCJ16.110B8HHWC KpeMH638MOB, • · 

.. ·. Hay'lliaff HOBHSHa .paOoT1f onpe.zteJ1S1eTcS1: · . 
8) ; nepBlilM o , CHCT8M8TlA6CIWM ·' .. HCllOJlb3C>B,8HB6M · , Cll8KTPOCKOimB 

• aeynpyroro paccelllilisr ae8TPOHOB ·•· · JtJ1Sf Hsyqemrn ,y noBepXHocTH 
P.· asJlll:llllWC_ 'l'HIIOB .micnepcmix •KpeMHeseM,oB; ', . . . 

: 6) HCIIOJlb30Baimet.i '.:u:oooro .. M8T0.1ta pa3JIOS6HBSf. SKcnepm.ieHTSJlbHWt 
Cll8KTPOB·c~oimon CHCT8MU aa.cneKTJ)UCOCTSBJlffmtmt ee KOMilOHeHTOB. 
B) .HCUOJlb30B8HB8M ·.. HaOopa •, CeMencTB cnemtaJibHU!J'., oOpa30M 
l,IO~B8H1lllX 00p~3UOB IIJ)OMhllll~eHHNX KpeMH838MOB, ll03BOJIUBIIIID,I 

. IIPm.18HHTh H~ IIP8KTHK8 npe)lJ!OseHHWl ·MeT0,11 PS3JIOX8HBSI· H IIOJIY'll!Tb 
·. Cll8KTP!i KOJie0aHH1t CTPYKTYPHWt. KOMilOH8liTOB HCCJ16,110B8HHWt B81It8CTB. 

. . IlpaKTJN6CK8ff 3HSirnMOCTb paOotu.' 
I. BllBO.ztU; C,118Jl8Hlm8 OTHOCHT6JlbHO CTJ)08HWI OCTOBOB H 

Il0B8PXHOCTH . HCCJl~)t0B8Hlil:ll=-"'.Kpe,MHe381_,!08'~C' 8 . T8Kl!re M8X8HH3MOB 
8,ltCOp01.(Im. BO,ltU m{ HX; nbs?i#Jtiiocfa;' MOryT OUTb HCIIOJ!b30B8Hli 

• t' -. ,, . , .. , .- .. ,~ .. ,, r-- ,"- -0 ·,, •• '-, • • • • • • • 

IIJ)H paspaOoTKe H8HOMaTePHSJIOB•no,no0HOro·THIIa. 

ti • • , .. , , •'.' "1=i!' .;, l 

. . . iDt'~bjl'.;iU l ~' ,,'i. '~ 
'.,·,t!l,4.~ .... · .. _,.•·•-·.1'~--:----' 
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2. MeTo.n: pa3JIOE8HHH KoneOaTenbmot cneKTJ)OB CHCT8MLl CJIOEHOtt 
CTPYKTYPbl Ha cneKTpu cocTaMftmtHX CHCTeMYKOMIIoHeHTOBMO.aT OUT& 
Hcnonb30BaH IIPH HCcne.n:oBaHHH JIJ06WC cnommx CllCTeM. COCTOIIIIUIX B3 

cnaoo B3am.10.n:ettcTBYmtHX M8JK,Jzy cooon CTPYKTYPmlX qacTen;::' . 
OcHOBinle nonollteim:it,· BtmOCHMl,le Ha ·sa!!tHTY: . 
I; HaOop~ • .,\ cneKTJ)OB aMIIJIHTYJIHO-B3Bemetmolf ' II.IIOTHOC.TH 

KOne0aT8nbHWC COCTOHHHll tteTlij)eX C6M81tCTB ·.ltHCtl8J)CBllX I(p8MH638MOBf 
aspocHJia,· ~yx cHJIHKarenen H asporenH,· ·noilytreHHWC MeTO.ItoM· HPH 
JIPH· HH3KHX ieMiiepaTypax. . · · · . · 

2. Me Toh paaJiollteHIDi io.neC!aTenbHWC c:rieKTP()B. ~()lKH01t. CHOTeMH 
Ha cneKTPLl COCTa~JlllHX ee KOMIIOH8HTOB C IIPHBJl6116HH6M KPHT6l)RH 
BYneBoro K03®MUlieHTa KOppen.f!UIDt, · · · · 

3... HaOop!,l · .. cnekrpoB . COCT8BJmlOOlHX nccne.zioaamme Iq)eldH836t..m 
KOMIIOH8HTOB: CHJIOKC8HOB!a OCTOBOB, . rH)ij)OKCW!bmlX 060.no11eK 11 
y.n:eplltHBaeMott Ha noBepriocrn Bo.nu. · . · ·. · · · · 

4. ' IlPHH8,ltn8lKHOCTb' ' Hccne.n:oBammi KP8MH838MOB K pasimr.i . 
CTPYKTYPHNM itnaccaM, YCT3HOBJI6HH8ff B J)83YnbT8T8 cpaBHHT8Jll,HOro 
8H8JIH38, HaOopoB cneKTJ:)OB CTPYKTYPHWC KOMnOH8HTOB; 

J{ocToBepHocTb pesYnLT.aToB paOoTH onpe.n:enmJT: 
a) ncnonbsoBaHHe npH · oOpaOoTKe .n:ammx npocm: · .1%iasH11ecKHX 
npe.nnonollCeHHtt H YCTO!NHBWC npoue.nyp: . 
0) TeCTHJ)OBaHHe MeTo.n:a pasnollCeHHH cneKTJ:)OB Ha sa,n:aqe pasnol!CeliHH 
CII8KTPa ·. ~YXKOMIIOH8HTH01t CHCTe~, 'KOMIIOH6HT!l KO'l'opon anpHOPHO . · 
He3aBHCHMbl; 
B) H8nJ:)OTHBOP81IHBOCTbIIOnyqe,mmx pe3ynbT8TOB; 
r) B8Pll(llm{8UHH '180TH nonyqemrux pesynbTaTOB C ·. IIOMOUU,Bl 
H838BHC~·3KCII8PHM8HT8nbHmt HCCne.n:oBaHHtt. 

AnpoOaUHH paOoru. 
OcHo'BHIIe pesynbTam, nsnoll(emn.te B .n:nccepTaUHH, - O!lJm 

npe.n:cT~BF.6HlI B 14 .n:oKJia.n:ax Ha 5~TH Mene,nyaapo.ztHWC KOHileP6HUHHX ll 
2-x KOHilePeHUHHX PY.!IH,· a Taioxe ·Ha ceMHHapax B Jlli~ arum, lli\3 n · 
TCXA. no MaTepHanaM .n:nccepTaUHH ony0JIHKOB8HO 13 CT8Ten ~ H8Y'IHLlX_ 
lii,YpHar.ax. 

06'b8M n CTPYKTYpa .mrncepTaUHH. -• ·• 
J{HccepTaUHOHHaH paOOTa .COCTOHT. H3 BB6)t6HHH, mecTH rnaB, 

3aKJlDqemur, npHr.OJKeHIDI H CIIHCKa UHTHPY6M01t nHTepaTYPH, 
BKJUJ'l:8XXI!ero 96 HaHMeHOBamut. · IloJIHIDl: 00'b8M .n:nccepTaUHH (BMecTe C 

36 PHCYHKBMll, 10 .Ta0JIHU8Mli ll CillICKOM nHTepaTypll) COCT8BJIR6T I59 .· 
CTP8Hl!U M8Il!llHOilliC~oro TeK_CTa. 

i 

r 
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CO.ltEPIAllltE PABOTbl 

. Boo.neHHe co,nel)m!T KP8TKY» xapaKT6PHCTHKY npoOJieM, 
. 38TP8rHBaeM&X B. )tRCCepTaumi, (l()PMYJIHPOBKY ee OCHOBHWC nonol!CeHHtt 
H "oOqciioBamie J.tOCTOB8PHOCTH P63YJ!b'f8TOB.' 
· nepBaSI rJiaBa · co,nepaT- ooso:i:> • · paOoT: ··. noc:emitemmx Hccne;noBamm 

.• CTPYKTYPH~.:..iumat.nNEICKmt ..•. CBOSl:CTB .n:ncnepcHWC KpeMHe3eMOB, 
xcc:Jie,It)'ewix B • JtRccepTaumi: aspocHJia, clIJIHKarenH' H asporenn. 
llOK83alIO~ '· 11TO . llO , , COBpeMeHHNM ;'. npeJiCT8M6HHHM : ltHCil8PCHLl8 
KP8MH638MLI IIP6ltCTSB.IUmT coOon CJIOl!CHY»CHCT8MY, COCTO!illtY»H3 TpeX 

•ocHomm.x coxpaamimx cBO» XJOONecKYll.HH.ItHBH.ztYaJibHOcTb no.n:c:e:cTeM: 
OCTOBa S10:2! J'H.n:PC)KCHJU,HOSl: (OH) oOonotri<H H a.ncopOHJ)OBSHHOR Ha 
no:aepxHOCTH BO~ (B0.1l}l'.01t 00oJI01IKH) - . . . ·. . .. · .. 

· .. · . · Bo :aiopotf 11acrn · rJial3!l npime.zteH · oosop · pa6o,:, ' nocBfilliemnn: 
HCCJl8)tOB8mfflM. ' , .zti.icnepcHWC KpeMH638MOB. C . . HCllQJll,30B8HH8M 

. cneKTJ)Ocw:>mm HPH. ·· ocaoBHoe BliHMaHHe. accne.tto:aaTenen Ouno 

. llOCBflllt8HO .. IlOB8Jt6mu> ·. BO.llli; ... a.n:col)6H})OBaHHOit HS lIOBepXHOCTH,. O,ltHaKO 
~3-38 . .• QTCYTCTBHH •... ''. CHcfeMaTHtieCKHX . ' ·. H(:CJl8JtOB8HH1t. . ,BLlBOJni 

OTHOCHTeJibHO MeJtalU{3MOB a;ncopOUHH OCT8nHCb nonySMimPH116C.}CHMH. B 
KQmte · , rJiaBH ·• .. *PMYJIHJX)BaHa · riocTaHoBiia · · sa.n:aq' Rccne;noBaHHtt, 
COCl'8BBBlllHX llpe.J1M8T ltHCCepTaUHH; '· . < ' . . . .. 
· .·: / · BTopasi rJiaBa · nocB11Dteii8 paccMoTpemm MeTo.n:HtieCKHX oonpocoB. 
0IIHC8BH·,;,eTo,!1llK8·sKCII6pm.teHT8 no·Heynpyt'OMY pacceSIHHJl H81tTJ)OHOB, 

neJ)BH'lllasr M8'1'8M8TR'l8CKaff ', oOpaOoTKa. Cll8KTP8JlbHHX ;nammx. nepexo.n: 
' OT 'aKcnepm.!8H'l'aJibHOrO BP8MmlPOJ18THOrO > C:II8KTJ)8 HPH. K'' cneKTPPY 
)t88~ .' · 8MIIJIHTY .lt!IO .•. Eis:semeHHOll . IIJIOTHOCTH . KOJieOaTenLHWC COCTOmmtl 
CABnC). npoue.eypi, IIP~OTOi3Jl8HWl o6p83UOB.>' . . 

OcHoBHoe 'BHHM8HHe · · y .ne.rieHo HOBOMY • Me ro.ny aHaJIHaa ·. nonyt1em1oro 
cneKTpa · ABilC . c TOtIKH spemui ·· ero npHHa,ltJle:EHocTH • cJioimon 
MHOrokomo1teiimQtt • ~CTeMe; •· ::npe.itnoxtemnnt • .·· :a· > .n:nccepTamm 
pa3HOCTHO-KOPPP8JISIUl~O- cnocioCl pa3JIOllC8HH!i cyMMapHoro : . CII8KTP8 
CJIOZHOtt ''CHcTeMH :aa ,,,, CII6KTJ)& ,. · COCTaBJIRDitWC ee . KOMIIOH8HTOB 
(HasUBaeMWC .itanee ·.•. 6ast.icmt.«U. cileJQ71JXUU > •·. : oCHoBaH Ha aiuianmHon 
MOJteJIH · cneKTPa n i3:ae.neHHoM ·nocTy JiaTe: ecAu cocma5~ ·. cucmeiy 

KOAnOHeHmbt · .:.ox-xo C'it.anamb HesaBUCtJ.l!,l.,IU, mo cneli1llpl,l 311IUX 

KOJl110HeHm06 .. keKOppeAUpoBaml . Aei(Jy coaoii. CornaCHO a.zt.mITHBHO'l 
M0l6nli JIJJOon 3KCII8PllM8HTaJibHO H3Mepemrun cneKTP CJIOEHOtt.CHCTT8M!i 
!lp1 

J 
1 

• MOlRElT . 6lil'.Tb IIPelCT8BJleH B Bw.te CYMM!l' cneKTJ:)OB ee 
KO~OHeHTo~: · 
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.1p(j) • " k(j) Sp 1-n i i 

r.ne k<i> . /,; ;ecoBue ·MHODTeJIH :oaa11c~ cneitTJ)O:s~ • .. -. 'fflCJio 
Oa3HCHHX . . CneKTJ)OB; j :·• HYM8PY81 ·, SKCil6pm.!8HTaJU:,Hll8 CII8KTJ)U , 

HCCJI~JtY~Mg~ :CHCTeM!l,<: 0'11iOC~eCH :x- ee 'MO~aUWIM, 'sp1· - ·. 
Oa3HCHHe,,. cneKTpl,I, COOTBeTCTBemio: Oa3Hcmie cneKTJ)U. CHCT8Mll 

._onpe~eJiaDT6SI, .. IIOCTPQ8HR8M' <tH?H'18Ctm .. · 3Ha1lRMOrO. 083HC8 J~P1},.no 
.• oou,moa cxei.le JmHetmon aJireOpu . . · · · · · 

'·,·c '" .. ,.. .... ,. ,,. , ,,. . 

n < ' ,,..:,, ·'. '·.. '··:··· .· . 

sp
1
• E 1e< 1>1p(j) , i ,;, i;2, •. ,m. 
j•l) . . ·.•,.•,· . 

C Y'l8TOM anpHOI)HWC 3Hamnt 06 .HCCJI8JtY8M011: cHcieMe . (l'l'IMeHHo, 0 

'cooTHomemrnX M8llfJXY K03~8~T8¥R k (1) ·. \H° ){P, )°, . Iloc.ne~ee. 
JtOCTHI'aeTCff C nOMOllU>D . IIPOB8Jt8HH8. SKcnepm.1eHT8 Ha C8Me11:CTB8 • 
cneUHSJibHl:ilM oOpaaoM IIPHrOTOBJiemmx oOpa3UOB, 

Koa~eHT. mmeimoi KOppeJimnm. JtBYX Cll8l(TPQB paBeH ' .. 
·. , . • . :. • • 1, 

I\ -

f [spir - ~Pi ·-] [ S~k;·_: SPJc '.r•. 
•/f [spir ·-. Spi, r . t [spkr - spk r, .. 

~--,, ' ' '. ' .. 

r.ne Sp~ . • ·. + t. Spir' N - 'IHC.i!O TO'l8~. '.'j{ CII8K~:, 'YcJIO~He 

paBeHCTB8 /\ HYJID 03H8'{88T paBeHCTBO HYJID 'IHCJIHT8JI8~ ·. 'lTO YCJIOBHO 
0003H8'188TCff KSK C(Spi, Spk) .;. O, 'ITO •HBJISl8TCff M8T8M8TH'l8CRnM .. 
BllP8lK8HH8M ~: .. HyJS60eo KO~Hma..-.t~otl KOppe..tS!l.(UU 
(KHKK). •·, . . 

· Il,POB8PK8 IlP8.lL110l!t8HHOro M8TOJt8 OCY!ll8CTBJI8Ha . B . 'illCJ18HHOM 
a1<cnepm.1eHTe. . a TalOK8 Ha npm.1epe nocTJ)Oemrn .. ~aa11ca l)8am,Hoa 
JtBYXKOMIIOHeiiTHoa CHCT8Mbl, KOTOP!lit COOTB8TCTBY8T 3a,naqe O'lliCTKH 
cneKTPa. OT. ¢()Ha. ,lIJUL pemeHH.R arott sa.na'ill . oOll'lHO IlOJIY'laDT 
CHCT8MY, . COCTOffillYD H3 JtBYX H83aBHCHMO H3M8peHH!lX CII8KTJ)OB 

!/p(l) (1.>) • Sp (LI) 
. l 

!/p( 2 ) (w) ., ~ Spl (w) + ~sp2 (LI), 

·, ·-r. ... 

r, 
.( 

I 
! 

·11 

·.! 

~ ., 
! 
,: 

J 
) 

I 

j 
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,r,ne sp1 (w) .RBJIHeTC.ft cneKTJ)OM flx)Ha ,. a sp2 (w) - HCTHHHIDd cneKTJ)OM 
o0p83U8, Sa,naqa BWU1T8HM flx)Ha CBO,ItHTC.ft K onpe,neJieHHD B8COBOrO 
MHODT8JI8 k1 ,· . . . ·•·· 

0CHOBH8fl •. Wl:Bff pa3HOCTHO-KOPP8JIHUHOHHOI'O M8T0Jt8 COCTOHT B 

CJI8JtY!OOl8M, CorJiaCHO BB8,It8HHOMY IlOCTYJiaTy CII8KTl)l,l SpNw) H Spt (LI) 

H8KOppeJIH,POB8Hll MElll!,llY cooon. Pa3HOCTH!lit CII8KTP 'R!lp l) • 1p< ) -
a1p<:3-> • ~spl (W) + ~spa(w) .. aspi (w), r.iie a - napaMeTP, npH ao 

. ,· = k{. TOllr.D;8CTB8HHO COB~a.zteT co. CII~KTJ)OM k2SP2 (W) ~•- SHatieHHe. l!t8 
nap8M8TP8 a ·<MOl!CHO • ti:ailTH i H8JI8t8.ft · YCJIOBHeSI . H8KOPP8JIH,POB8HHOCTH 
CII8KTJ)OB 'R!/;<21> i'1p<1> B BJ:Ul:8 C('R!/p< 21> ~ ·1p> '.) ;. o. Pemafl STO 

:, YPSBHeHHe OTHOCHT8JU:,H0
0 

i«>a@MimeiiTa ai noJiyqaeM 3Ha'leHHe a0 : 

. .. Ji f~'. 1
- ief.''. > /i;Y4'),:if.;l > 

··: 
0 

•.' '. <. f :(1~1 >'..'#p<!:~i: ; 
r=l ·; · · · ·. ·. · · 

tnonyqeinme cneK;&·•io1p<1> ~ltiSP1' ~ 'Ro!lp< 21> ~ 'Jp< 2> .- ~ !1~1) 

. = k 2sp2 ·. npe.ncTaB.JISIDT cooon ucKOMhle oaa11cwe cneK-rp& ·. cz.cTew. 
. · IlOCTJ)08HH8 083HC8 3~KOMIIOH8HTHOtt ·• CHCT8Mll, KaKOBl,IMl!i ffBJISIDTC.ft 

.·. · HCCJl8,lt0l38HH6' ,ItHCIIepcmie ; KP8MH838Mll, ·. IIPOH3BO,ItHTCff IIYTeM> CBe,neHM 
ee K 'Ha6opy , .. 2~KOMIIOH8HTHLIX" .. aa,naq Ha :. OCHOB8 'sa.naHHR B 

SKCII8PHM8HT8? COOTHOme}IH1t ;,MelK,IlY; BeJIH'lliHaMH k <1>. Bo3MOliCHQCTb 
.• B!lOopa p83JIH'lHOtt IIOCJI8J10B8T8JlbHOCTH nepexo.na OT 3-x KOMI10H8HTH011: 

" ; C~CT8W · iK JtBYXKtlMIIOH8HTH011: 'Il03BOJIR8T >HCII0Jlb30B8Tb P83JIH'lHl,l8 
> H838BHC1Mil8 , ·aapHaHTlil · nocTJ)OeHHst · Oa311:ca; 'ITO •. MOllt8T · . CJIYlllHTb 

: . .nonoJIHHTeJibHon IIPOBepKOit 'P83Y m,TaTa • 
· ··• . TpeTbH · r.naBa nocBmrtaHa ·HcCJie,noBamn> ·KOJieOaTeJU:,HHX cneKTJ)OB 

aspocu.ita. •.•oopa3eu npe,ncTaBJIHaT cooon ,nopomoK,· cocrosmnnt., H3 
ym,ti)aMaJ~i: c«apH'leCI<HX · .. 'l8~THU )tHCII8PCHOro . iqieMiteaeMa. 0H 
noJIY'laeTcR •. B npouecce · BlicoKoTeMIIepa_TYPHOl'O rnm,oJIH3a s1c14 B 

. KHCJIOJ)O,IXHO-BO.llOP0.ItHOM IIJiaMemt corJlacH6 pea_KUHU 'stc14· :+: 02 + H20 
•, ._· s102 ·+. 4HC1, t13Y'lBJICfl aspocHJI c y.n:eJlbHOtl noBePXHOCTbD 380 
· .?-tr (00pa3eu A380)' •.. ·• ' · > ·· · 

llJlfl IIOJIY'IBHHH TJ)eX '6a3HCHl,IX cnel<T,POB KOMIIOH8HTOB (.ft,ltpa, OH-, 
H BO,nHOtt OOOJIO'leK) _Ob!JIH npnroTOBJielfil TPH MO.W.(%m{auim o6pasua, 

.. · CII8KTPS KOTOPW!: corJtaCHO. 8,n.!ll1THBHOlt MO.zie;rn . aBJ!RJIHCb . .mmenHo 
H838BHCHMl:lMH: . 8o3a!fll1Ho::_cyxoa, . rum · .. HCXO.ztHltlf, o6pa3eU, 
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con;epzaBmmtca ua oos,n;yxe . B . uo~am,ma .. yCJiommx, · .. · ei,i~ 

oOpaseu . C ·. YM8JibWeBH!ilM ·.· BM8.ztOM cneKrpa • rHJij)OKCHJll,HOtl •.. 00oJI0100J . R 
083 BKJt8.![8 CII8KTP8 BO.ztHOtt OOoJIO'IOOI . (T='?fXJ°C) ,: H Oefbnej:xlpo&mmal . 
oOpaaeu c, yMemmemoo.m, sa c11eT .nenteJX)aaMeDtemm l:lKJian;aw ~11 H · 

u2o ooo.noqex~ . . · · · . •. . . ·· .. . . . . . · , . 
IlOCTPOOHH8 Oaaitcma Cll8KTpOB.KOMIIOHBHTOB01lJIOIIPOH3B8it8HO.C 

HCIIOJib30B8HH8M ·. P83HOCTHO-:-l«>PP8JIIIUHOHHOro Meron;a . B . 1I:J3Yl 
H838BHCHMh!X. B8PH8H1'8X. B · D8PBOM : CJIYqifo, - . , C . HCII0~30B8HH8L! 

8IIPHOPHOR ~PM8Ltmt ' a)>. 0' • ,rox,nopUHOH8Jll>HOM' ; 38~811teIDU1 : ···• STOMOB ·• 
BO.![Opon;a aTOMSMH •,n;et\Tel)HH B n;etl':'9PHJ)OB8HHOM' .oOpaa~e 11.6) .. 0 
IlOJIHO'fl YJt8JI8Hmi a~cop0upoB8BlIOtf 'lO.ll;ll H qacTH'lHOM ,° yitaJiemm 
rH.DJ)OKCHJlbHOtl o6oJIO'IKH . c. · no:sepXHotffl .· oocymeHHoro oOpasua.. Bo . 
BTOPQM . ;;_ C .. IICnOJ!l,30B8~6M c Hli¢oPM8Ltim 8) 0 . . UOJir.,iM • )']t8JI8HHH ·. 

an;cop6HPQB8HHOlt BO.ll;!l iI . iii~TH'lHOM yn;aJiemm I'H,®OKCHJlbHOtt 000.110'{.'GI 
C IIOB8PXHOCTlt oocymemrorq .· oOpastia H .. 0 f 00 ·. HHTerpa.m,uon 
HHT8HCHBHOCTH C116KTP8 BO.ztHOtt 000.Jiom. ·. .. ..· ·. . . . 

IloJIYqemme B ooomc B8J)H8HT8X OasHcmre CII8KT:Pll IIp8;<TlN8CKB'. · 
COBil8JIK Meilr,zzy C06olt, : .'ITO Il02:lOJifi8T '}'OOOPHTb O IIOJIY'l8Hlm 
CXMaH'lecrur aHa'tfflMoro oaanca · CJiol!CHoa ; cHcTeM!l . aar-)cHJia ~ Ha pnc. I 
IlPHB8.ll;8Hll CII8KTP 'HCXO.ztHOro · 00p83U8 83PQCHJI8 H 083HCffile CII8KTP1l 
cocTaBJlf!llltHX •. , ero . . . KOMIIOHeHTOB: fi.IlP:1. on_;oOoJio'IKH • • H 
an;copOHPQBaHHoa BO.ll;!l ,' 

'4:eTBepraSI rJiaBa lIOCBsmt8H8 lf3Y'i8Hm! KOJIB08T8Jll>HHX , cneKTJ)OB. 
CWIRKareJISI. IIOJIY'i88MOro B npouecce BbICYlllHBBHHH BOltHOI'O p~CTBOpa • 
H8YCTon<nmon KpeMimeoon KHCJIOTil "2s;:03• .B JJ;ll:CC8PT8LtHH:,H3Y'l8.IIKCb . 
oOpaa~.co cpe.ztHHM ,Itli8M8TJ)OM nop 20 H IOOA (COOTB8TCTB8HHOCI'20 
H CrIOO). . •... . . . . . . . .. , 

.lIJif! nonyqeHHH Oa3HCHWC cneKTPOB, WK l!t8 KaK _.n.irill CJIY'i8.!I 
aspocHJia, , Cil:lJJH HccJien;oBamr 1J;J3a . ceMencTBa oopasuoB. Kal!C.I[oe .H3 
KOTOPWC COCTOSJJIO H3 HCXO,nHOro, Bh!Cymemroro H .I(6ltTepnpoB8HHOro, B 
OTJllI'IHe OT aspocHJia· B .. BN:cymeHHbIX: oOpasuax. cHJIRKareir~ · no 
cpaBHElHIDJ C l!CXO.lmW~ BK.118.I( _cneKTJ)8 BOJUIOtt OOOJIO'OOI YM6HI,l!leH. no 
He paBeH HY'JllO, a J3KJ18.I[ rHn;poKCHJibHOtt 000JIO't001 OCT8JICH npel!CHHM. 
'!TO CB838HO ·. C . ocoOeHHOCTSIMH cym . · .. cwrmcareJieil:. HOCTP08HH8 
Oa3HCRID': cnal<,:p0B CI'20 H crIOO _TaKJKe ObIJIO ocymeCTBJI8HO · .nBYMf! 
cnocooai.m. B nepBOM - C. HCIIOJib30BaHHeM HHilOPM8UHH a) 0 
m:ionopmiouarJ->HOM saMememm: _ aToMOB BO.ztopon;a aToMaMH n;e!l:TepHH. B 

.tt~riTOpitpOBEIRHOM · oOpasue H· ' 0) . O . tJ8CTlffi!OM ·· yn;aJiemm: 
BltCOp0llPOD8Hl?Ot1 ,!30.I[;l C · Il0,B8PXHOCTH · Bl:lCyrueHHoro o0pa3U8,.. He 
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· PHC".'I. cneKTPH '-ABnc' eosDyui,ier:cyxoeo aspocBJia A380 
'. K napUH8Jll,Hae. cneK'J!pE.l era ROMIIOH8HioB, "T=IOK: 

a~·. HCX0--89P0CHJI;• o.··· 8,llCO})OHpOB8BH8Sl oon;a; 
' n: I'lWK)KCHJ!l,H88 06()'JI0~8: r. OCTOB . 

,,, - . ____ ;. -· ... · . •.· .. , - ,· 

l !:,00 

38TP8rHB8Dll.8M I'HJU)OKC~HYD OOOJI~t{Ky. Bo B'rol)OM ... 8)0 'l8CTH'll!014 
.. I . . - ·: . . _; ·.. - . . - - .. - . . - • . .. . . •. . . ' . . • -~ . :: 

y1aJI. eHHH .. · .. ·. aJicopO. HPOBaHH. oa BO .. ·. ·Jnl.. c,·.··.··n.c,Be·pmc:ic:m ·pacymeHH.· oro 06.pa. sua. 
K 0) oO,yMeBI>memm.BKJt8JtOB (HeOOH38T8JibHO o,mmaKOBOM)BO,m{Olt R 
rpui,KCHJibHOtL. oOofo:eK • · ( ; cneKTP8 · . .ztenTePHJ)OBaHHoro • oopaau~, 

memme B ooonx cnyqaSJX . oasHcmre . cneKTPll Jtrui Kal!t.ltOrO u~ 
6p~suo:a ·· cHJIH!<arEi'Jieit .nocTiTo'IHo noJtoOmt, qro · can.ne'?eJibcTByei. o 
':o.JIY'l8Hlm <lM3HlleCKH 3ttaimMoro 0-83RC8 CJIOiicaOtt CHCTel&i'. ~are.Jm~ 
neKTJ)li KpeMH638MmlX OCTOBOB, ... QI{- H BOl!HHX OOQJtQq1n( 

- .,,_'.;: . . . ' 
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llCCJ18,ltOB8HHRX oClp83UOB npHBe,lteHbl Ha PHC.20,B-40,B H PHC.4.Il He. 

IlpH cpaBHeHHH cneRTJ)OB BO.ltHUX lCOMIIOH8HTOB crroo H cr20 
Mem,ny cooon H co cneRTJ)OM ClUCTPQ38MOPQlK6HHO:ll: BO~ (PHC.4 ,lt, e H 

l!() (ll,lJ!O npe,nnOJ!OlKSHO, 'ITO RalK.Ztlm '. H3 HHX SIBJIRSTCR' COCT8BHblM H 

BKJIJO'l8eT B .CeClR cneKTP KB83HCBo6o.zmon BO~. y,lteplKHBaeMon B 

nopax, H cneKTP Bo~. a)lcopClIIpoBaHHon Ha cTem<ax nop • .IlJisi: 

llOJIY'leHHR 3THX .IlBYX cneRTJ)OB R COCTaBHblM cneRTpaM BO)lHblX 

OClOJ!O'leK (ll,lJI IIPHM8H6H pa3HOCTHO~KOPP8JIRUHOHHbla MSTO,lt 

P83J!OlK6HHR. Eh!JIO IlPS.lUIOJ!Ol!(eHO, '!TO . cneKTP KBa3HCB060,ltHO:ll: BO~ •' '. 

COBna)laeT no CXXJpMe co CllSKTpoM > 6UCTp038MOPQlK6HHOft BO.IlU. B . 
P63j'JlbTaTe 6UJ!H. Il0JIY'l6Hbl cnekTPl,l a,llCOpClHpOBaHHO:ll: B0.Illl. (CM, PHC. 

' ·- . . . . . - - ··;. ' . ·.·.' 

46 H 4B), KOTopue OKa3aJ!HCb IIP8KTH'l6CKH O,llHH8KOBh!MH ]Ulfi OClOHX .. . . . . . ~ 

cHJIHKareJte:ll:. 

ffi:!Tasi: rJtasa nocBmueHa usyqemm cneKTPQB KoJieClaHID!: asporeJIR, 

IlOJIY'l:8eMoro, B pe3YJibTaTe K8T8J!H3HpOB8HHOro UleJIO'lblO rHJtPOJIH38 . 

T8TP83THJIOPTOCHJIHKaTa [ Si (OCH2 c~ )4 ] B CimpTOBOM pac~Bope. 

IlOJIY'lSHHaR B pesyJibTaTe MOHOKP6MHll6BaR KHCJIOTa IIPH BUCYll!HBaHHH · 

pasJiaraeTCR C oOpasoBaHUeM' .· CHJIHK8THoro IlOJIUMepa IlOJ)HCTOtt. 

CTPYKTypu. B JlUccepTawm HsyqaJicsi: oClpaseu aaporeJisi: c MadcoBO:ll: 

IlJIOTHOCTblO 200 Kr/M3 (oOpaseu Ar200). ! 
.n.risi: IlOJiy'lemm 6a3HCHblX cneKTJ)OB, TaK lKS K8K )lJ!R CJIY'l8fi 

aapocHJia, ClUJlH nsroToBJieHbl · TPH. oClpasua: :.i:cxo,mmtt, . BucymeHHHn H 

,nettTePHpOBaHHml: •. E BucymeHHoM oopa3ue asporeJia · no cpaBHemm c 

HCXO.l(HL!MH BKJia,It cneKTP8 BO,ltHOtt OClOJIO'lKH YMSHbmeH, HO He paBeH • 

HYJIJO, 8 BKJ!8.l(_ rll'.llJ)OKCHJ!bHOil OClO_JIO'lKli OCT8J!Cfi O,ltHH8KOBblM, .' '!TO 

CBR38HO C ocoCleHHOCTRMH. CYIJIKI1· . . ,· 1, 

KaK H B npe~.ltYIIIHX · CJIY'l8RX, · nocTpoeHHe Oa3HCHblX cneKTpoB 
,, • • •• ,.· - •••• ·,.. • I 

aaporeJIR T8K.'i{e ClIIJ!O ocymecTBJ!SHO C . • I1CIIOJ!b30B8HH6M 

P83HOCTHO-KOppeJIRLUiOHHOro MeToita .IlBYMR H838BHCHMWC CIIOCOCla~. B 
nepBOM - C HHCX0PM8UID1 a) 0 nponopUHOH8JlbHOM 38Mememm 8TOMOB 

BO.l(OPQ.1(8 8TOM8Ml1 .nenTePHfi ,B .l(ell:TepupoBaHHOM oClpasue I1 Cl) 
0

1 0 

'l8CTINHOM y.l(aJiemrn 8,llCOpClHPQBaHHO:ll: BO~ C nosepXHOCTH 

sucymeHHoro- oopasua, He saTparHBalOOleM.rllJUX)KCHJibHYJO oCloJiotIKy. Bo 
• . . I 

BTOpoM - a) 0 'l8CTH'l:HOM YJl8JieHHU 8.l(COP6UpoBaHH011 BO~ j 
nosepXHOCTU B!lcymeHHoro oClpasua, H Cl) o6 yMeHbmemm. BKJI. a,lt.OB. '. e 
06R3aTeJibHO O,ltHH8KOBOM) Bo.zmon . H rH,llJ)OKCHJ!bHOil •' OClOJIO'leK . . 

.._. . . . •,- ' 

cneKTPS . .ne.l!repaposaHHoro oopasua. ooa HaClopa no.r.ytreHHblX oasHc3 . 

cneKTJ)OB M8JIO OTJIH'l8lOTCR, '!TO Il03BOJIR8T roBOPHTb 'o IIOJIY'l:8 

~3'.Nec,a, 3Ha'lmJOro Oa3HCa c,omott CHCTeMU a3]lOrO,H, ClleKTJ) \ 

-~ 
j~ 
II. 
'I 
! 
j 

). ,~ 
;\,\ 
,\ 
\ ,1 
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RPeMHeseMHoro OCTOBa, ·OH- H BO,ltHO:ll: OClOJIO'leK HCCJI8,lt0B8HHOro 

oOpasua npHBe)leHbl Ha puc.2r-4r.· 

mecTaR rJiaBa IIocsmneHa cpaBHHTeJ!bHOMY aHaJIH3Y cneKTJ)OB 

KOJieQaHID!: H3Y'l8HHblX )ll1Cll6PCHblX Kp8MH838MOB. IlOJIY'l8HHble Cla3HCHble 

. cneKTP!l npe,ncTaBJI.HDT cooo:n YID1KaJibHbl8 HaOopi. 

CTPYKTYPHO-)lHHaMH'leCKHX "orne'laTKOB naJibU8B", cpaBHHT8JibHU11 

; aHaJIH3 KOTOpb!X ll03BOJIR6T C~eJiaTb PRJl BalKHL!X 38KJIIO'l8HID!: O 

CTPYKTYJ)e . HCCJIS,ltOBaHHblX OCl'bekTOB_. 

JlJIR uole6ame.A.bHoLX cneKmpo/3 . ICpe.mitesemtbl.X ocmo/3013 ocHOBHLIM 

pesyJlbT8TOM RBJIR8.TC.fi YCT8HOBJieHHe CYlll8CTB8HHblX pa3.JIH'litlt B 

cneKTpax H3Y'l6HHblX semecTB_ (PHC,2). .AHaJIH3 ll03BOJIR8T pasOHTb 

cneKTPht Ha TPH rpyJ:IIm; aspocHJI H. CT8KJIO, CHJIHKareJIH H OT,It8JlbHO 

asporeJib. 0THOCHT8JlbHO'll8PBOil rpynnu MOllCHO CKa3aTb, qTQ CII8KTPht 

STHX oClpasUOB Ot{8Hb ClJIH3KH, CJle)lOBaTSJ!bHO, ~OJilKHbl ClUTb 6J!H3KH H 

CTPYKTYPII aspoCHJia H CT8KJia. Pa3JIH'IHSi B CllSKTpax MOl!CHO oCl~RCHHTb 

HaJnr'llieM . B cTeKJie c.Jie~oB CTPYKTYPHO:ll: J30.Illl. B rpynne · CHJIHKareJiell: • 

oClpamaeT Ha ceCls BilliMaHHe pa3JIH'me cneKTpoB OCTOBOB y oClpa3UOB C 

P83HblM.)ll18M8TpoM IIOp. 3TO pasJIH'llle CBH.1(8T8JlbCTBY8T O JiaOHJibHOCTH 

CTPYKTYPU CHJill:KareJielt • .!IJISi cneRTpa asporeJIR rJiaBHO:ll: ocoCleHHOCTblO 

RBJIR6TCR ero "KBa3HMOJl8KYJ!RpHaR" CTPYKTypa, xapaKTepHaSi ,ltJIR 
,' ' ' ' 

IIOJII!MSPQB, tJ:TO CBH.1(8T~JlbCTBY8T O KBasnperyJIRpHOCTH CTPYKTYPII, 

Cneianpbl KO.A.e6(11{uil euopoKCtU.1:,mi.x • Ko.mnommmo/3, IIPHBe,lteHHIIe Ha 

p:.i:c.3, MoryT Clh!Tb crpynIIHpoBaHbl nonapHo: aspoczJI-asporeJib, n .l(Ba 

CHJIHKareJJR. CXO.l(CTBO CII8KTJ)OB BHYTPU· Ka'l!f,lt011 rpynmr rOBOPHT 0 

CXO.l(CTBe COOTB8TCTBYIOlllHX HM rnmioKCHJ!bHblX OClOJ!OtJ:6R, IlOCKOJ!bKY 

nssecTHO, .qTo. oH-0CloJ1otIKY. aspocnJia cocTaBJimOT, B ocHoBHOM, 

CUJiaHOJ!bHble (Si-OH) rpy!IIThl, ,lt6Jl88TCR BIIBO,lt O IIpeOClJia~amm STHX 

rpyIIII ll Ha ·, iIOBSPXliOCTH asporeJifI, Y3KOllOJIOCHOCTb CIISKTJ)OB 

nocJie.zmero· rosopnTo6 onpe,neJieHHon·o.zmopo,ltHocnr opHeHTaumt rpynn 

OH OTHOCHT8JlbHO CBRS!IBamtHX HX aTOMOB KP8M!illR, .· qTQ RBJIRSTCR 

CJl8.l(CTBH8M KBa3nperyJIRpHOro pacnoJIOlKSHHR .aTOMOB OCTOBa. CrreKTPht 

OH-OOOJIO'l8K cnmmareJielt pa3HRTCR Mel!i,ny coao:n II OTJIH'laIOTCR OT 

CIIeKTpoB aspocmta n asporeJI.fi, . ITOCJI6,ltH6e. CBH.1(8T8JlbCTBY6T O TOM, 
,· , ' 

'lTO KOJJeClaHHR CIIJiaHOJ!bHblX : rpym1 · He RBJl.filOTCff B CHJIID<areJIRX 

onpe)l6JIRIO!lU1MH. Ilpe)lIIOJIOlKSHO, 'ITO B CJIYqae CHJIHKareJielt 

rH,llJ)OKCHJibH8fI OClOJIO'l:Ka CXXJpMHpyeTCR,' B OCHOBHOM, CHJiaH.ZmOJibHblMH H 

CUJ!8HTPI10JlbH!™1I rpynnaM!r, 'IHCJIO. lCOTOPUX M8Hfi8TCR OT oOpasua K 

oOpasuY. . 3TUM <PaKTOM OOYCJIOBJieHO pa3JIH'lll6 . cnekTpoB .IlBYX 

CHJIHKareJien. IIpe,ltJ!oJKeHHaR HHT8P!IP8T8UHR . corJiacyeTCSi . C 
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r.·asporem. AI'200. 
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peayJibT8T8MH KB8HTOBOXl!Mli'i8CKOro pacqeTa. 
Cne1{11!pt,t KO.WOOi-Lt.Lil 60VNUX KO.tm01teH11!06 IIPRB8.ll8Hli H8 PHC. 4. 

AH8JIH3 IlOK83blB88_T, 'ITO r Jl8BHIIM neHTPOM a.ncopOi.nm K8K B aapocWie, 

T8K H B . aaporeJie, sra.1meTcff · caJiaHOJibH8SI rpymia •. J:>aamrotSI cneKTPOB 

aapocHJI8 H asporeJISI CB.fl3blB88TCff C pa3JmqH1,1M xapaKT8poM 

a.ncopeu,rn: KoJIJieitTHBHIIM Ha · aapocwte (MOJieitYJlbl · BO.ItbI o6paayi>T 

"KBaalfl(alIJllO" Ha cHJiaHoJibHOM neHTPe, npH 3TOM .ItBe MOJI8ItYJlbl BO.ItbI - -, , ' . . . . 

H3 K811Jm CB.fl38Hli · C 8TOMOM KP8MHH.fl CHJI8HOJibHOro U8HTP8 · 

KOOP.nHH8UROHHblM o6p830M) H HH,ltHBH,nY8JlhHblM H8 ,'. asporeJie 

(np8KT~8CKH OTCYTc'TBYDT ·: BO.ztOpo,ltHble .· :· CBH3H): CneKTPbl 
BO,Itbt,a.llcopOHPQBaHHott Ha noBepxHOCTH nop c:wrnI<areJiett, oTJ!lN8DTci 

OT T8KOBl:l:X 83PQCHJI8 H asp6reJiff, 3TO roBOpHT O .TOM, U8HTP!l 

8,llCOp6tnm .BO,Itbt .B C:wrnI<areJiffX YCTpoeHH.OTJIH'lHO ·oT U8HTpoB 

a.ncop6i.nm B 'aapocwte H · asporeJie.. B · TO ze BpeMSI coBna.nemie 

cneKTPOB a.ncop6RJJOBaHHott BO,nll B o~oHX crunmaremnt rooopHT o TOid, 

qTo H8HOOJ188 . 8KTHBHb18 U8HTPbl a.ncopOi.nm B HID{ O,llllli81(0Blf, 

BHBO.llH . 
I. . Ha npHMepe Ha6opa ,nHcnepcHllX KpeMHe3eMOB, Bl(J!Diiall!lero 

HCitYCTB8HlW8 npo,nyKTbl aspoCHJI, ·. C:wrnI<8reJlb H asporeJ!b, 66,0CHOB8H8 

B03MOllCHOCTb npHMeHeHHSI .cneKTl)OCitOilHH .. · Heynpyroro_ · paccemnm 

HettTl)OHOB ,nJISI H3Y'l8HHSI He TOJlbKO .. 06'b8MHblX, HO. H IlOBePXHOCTHliX 

KoJie6amm · · oocoKo.ItHcnepcHllX· · aemecTB~. nonyqeHll .. ita6oPH . 

KOJl868T8JibHllX cneKTl)OB Heynpyroro pacceSIHHSI iiettTl)OHOB C8M81tCTB 

3THX KpeMH838MOB, 
2. Ilo,npo6HO pac~MOTpeH8 8,n,nHTHBH8.fl · MO.ll8Jlb )t:HcnepcHoro 

KpeMH838M8, . YTOqH8Hll IlOHSITHSI OCTOB8 . '(SI,np8) , l'H,I(l)OKCW!bll01t H 
Bo.nHott 060.11o'leK. IloKasaHo, 'ITO . ·· K · rWJJ)OKCHJibHort H . BO.nHOtt 

060J10'1Kai.l · CJie,nyeT oTHOCHTb rpymra • ·aTOMOB\ Haxo,wmimccSI i3 · 
Henocpe.ztcTBeHHott cBSI3HC·oH- rpyrinaMH H MOJieKyJiaMH.BO,Itbt, 

3. Ilpe,nJIOlK8H . H 000CHOB8H I)83HOCTHO-KOPpe~SIUROHHl:l:1t M8TO.ll 

onpe,neJieHHSI cneKTPQB KOMIIOHeHTOB . CJ!Ol!CH01t CHCT8Mbl H3 08 

3KcnepHMeHT8JibHllX .cneKTpoB, 6a3HPYmtmlCSI Ha BBe,neHHOM nocTyJiaTe 

HeKOppemIPOB8HHOCTH cneKTl)OB H838BHCHMl:l:X CHCTBM: 

4. IloJIYqeHll Ha6opl:l: pasHCHl:l:X cneKTpoB KOMIIOH8HTOB ( OCTOB8, 

Bo.ztHon H. rHJU)O~cHil~Hon 66oJioqe~) 113yqemmx KpeMHeseMoB. 

. 5. YCT8HOBJI8HO· cymecTB8HH08 p83Jlll'lU8 ,B cneKTpax OCT()BOB 

H3Y'l8HHblX KP8MH838MOB, OTP8li<81<XU88 pa3.mrnrn B CTPYKTYP8 

. , IlOCJIS)llillX; IlOK838HO, qTo ·: CTPYKTYP8 OCTOB8 aspocHJI8 H8H60Jiee 
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PHc.4. B83HCHble CII8KTPbl KOJI868HHtt BO,ltHUX KOMIIOII8TOB 

6osVyutH,o-cyxux 06P83UOB ,nHcnepcHWC KP8MH838MOB, T=IOK. 

a. AapocHJI A380; 6. ll B, CHJ!Hl(areJIH crroo H CI'20, COOTB8TCTB8IDIO; 

r. asporeJlb /J'200: .n, e •. cHJIHI(are.nit crroo n crzo, cooTBeTcTBeHHo; 

lit, 6blCTl)O 38MOpolK8HH8.fl BO.ll8, 
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UO,A06Ha CTPYKTYP6 CTel<Jla; . 'i_TO CTPYKTypa OCTOB8 CHJmKareJIJI 
38BHCHT OT pasMepa . nop: qro CTJ)YKTypa .OCTOB8 asporeJIJI m.teeT 
"KB83HMOJl8KYJlffPHl:llt" xapaKTep'. C.zteJtaHO 38KJll)1{8HR8 · 0 
npHHa,A.neEHOCTH HCCJl8,!tOBammx··KpeMHe38MOB. K P83.IIH'iHIDd CTJ)YKTYJ)HHM · . . .. ''. . . . . . ··-

MO.ltH!lMKal.lHaM, 
6. BuHB.iiemr · cymecTBeHHUe pa::i.mmm B ·· cneKTJ)ax , K6Jte6SHWt 

rH,ApoKCHJlbHllX ·06oJIO'i8K HCCJl8,!tOB8ltma ,AHCnepcmrx . Iq)6MH838MOB,-. 
06'bflCWl8MU8 P83JllNH8M CTJ)YKTYP 3THX 060JIO'l8K; .· UOK838HO, '11TO 
rH,ApoKCHJ!bHH8 . 060JIO'IKH . aspocwra . . H ' asporeM . COCTOST 

IlP8HMYl!l8CTB8HHO H3 CHJ18HOJ!bHllX rpyIIII, · 8 CHJmK8I'8Jl81t , .;,. · .. H3 

CHJl8HOJ!bHllX, CHJl8H,AHOJ!bHllX H _CHJl8HTJ)HO.ilbmot rpymx. / , · .. · 

7. IlpoHsBe.neH a:itaJIHs cneKTP0B . BO,mmx t«>MIIOHeBTOB 
KpeMiieseMoB: · paaJ!lNHe STHX cneKTpoB 'CBllsaHo ·. c · pasJ!H'Diol Jll)HJ)()JtOit 
a.ncOp6J.lHOHHllX Lt~HTpoB noaepXHOCTH H3Y'i8HHHX KpeMH838MOB·. . . - ... -

. a. BuCK838H8 H OOOCHOB8H8 rmtoTesa O CYl!l8CTBOB8:Hn,B nopai 
cUJIHKareJie8 · }J'J3YX THllOB _ BOm,t - CBHSaHHott ·. q IIOJ38J)XHOCTb]) a 
KB83HCB06oJtHcitl. · Onpe.zte,neHq, 'ITO cneKTJ)ll _ CBH38Hl!Otl c ri:OBePXHOCTbll 
BO.AU oqeHb 6JIHsKH .it.nH cWIHKareJtea·c pasJIH'IHllMJtHaMeipoM•nop,-11ro 
roBOPHT O TOM, l{TQ 8,ACOpc!J.lHll BO,Al,l. B CHJIHK81'8JUlX npoHCXOJtHT Ba. 
Lt8HTJ)8X O,AHH8KOBOtl CTPYKTYPll, · ·. . .• . ·. .. - . . , . • 

9. 060CHOB8H llOCTYJt8T ll8KOPP8JIHP0B8HHOCTH .·. Cll8KTJ)OB 
H838BHCHMUX ~3H'i8CKHX C>6'L0KTOB, YTO'IH8HO llOHHTH8 H838BHClWOCTH 
IXHSH'iecKHX· oO'beKTo~. · · · · · · .·. · ·. 
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