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Ho BepHeMCH CHOBa K · q,a30BbIM P - T-.n:HarpaMMa~ ~meMeHTOB V-B 

rpynIIhl. Bce OHH HMeIOT MHoro 06m;HX qepT. Bo-nepBhlx, aTO qHCTO BHemHee 

CXO.n:CTBO pHCYHKa .n:HarpaMM, KOTOPbLK, CJIerKa H3MeHHHCb, nOBTopHeTCH 

OT coce.n:a K coce.n:y. HaKJIoH KpHBblX nJIaBJIeHHH HCXO.n:HblX q,a3 nOCTeneHHO 

H3MeHl'IeTCH OT nOJIOmHTeJIbHOrO y q,ocq,opa .n:o OTPHIIaTeJIl,HOrO y BMCMYTa; 

CKopee Bcero, CTOJIb nOCTeneHHO 6y.n:YT H3MeHHTbCH H HaKJIOHhl rpaHHn; Mem.n:y 

HX TBep.D:bIMH q,a3aMH. C POCTOM nopH.n:KOBoro HOMepa aJIeMeHTOB P - T-.n:Ha

rpaMMhl KaK 6Y.n:TO CTHrHBaIOTCH B CTOPOHY MeHbmMX .n:aBJIeHHH H TeMnepaTYP, 

TaK 'ITO .n:HarpaMMY Kam.n:oro H3 aTHX aJIeMeHTOB MomHO nOJIyqHTb, paCTH

rHBaH HJIH cmHMaH P - T-.n:HarpaMMY ero coce.n:a no rpynne . 

CaMhIM 3aMeqaTeJIbHblM OKa3blBaeTCH TO . 06CTOHTeJIbCTBO, 'ITO nOCJIe

.n:OBaTeJIbHOCTb B CMeHe KpHCTaJIJIHqeCKHX CTpyKTyp nOJIHMopq,HbIX MO.n:Hq,H

Kan;HH Tome OKa3blBaeTCH o6lIl;eH: OPTOpOM6HqeCKaH pemeTKa C O.n:HOH n;eHTpH

pOBaHHoH rpaHblo (qepHhlH q,ocq,op PI) -+ pOM6H'leCKaH THna A7 (PIl, As, 

Sh, Bi) -+ Ky6 npHMHTMBHhlH (PIlI, AsIl?, ShIl, Bill?) -+ reKCarOHaJIbHaH 

nJIOTHoynaKoBaHHaH una A3 (ShIll, -+ BiIIl?) -+ rpaHen;eHTpHpOBaHHaH 

Ky6HqeCKaH THna Ai (BiV?) . B COOTBeTCTBHH C TaKOH nOCJIe.n:OBaTeJIbHOCTbIO 

CTpyKTyp Ha6mo.n:aeTcH YBeJIHqeHHe KOOp.n:HHan;HOHHoro qHCJIa npH ynaKoBKe 

aTOMOB, T . e. C POCTOM .n:aBJIemm Kam.n:blH aTOM nOJIyqaeT Bce 60JIee TeCHoe 

oKpymeHHe coce.n:HMMH aTOMaMH (K. 'I.: 3 -+ 6 -+ 12). 

B nOCJIe.n:OBaTeJIbHOCTH CTpyRTyp PH.n:OM C 0603HaqeHHeM HeKOTophlX 

Mo.n:Hq,HKan;HH Mhl nOCTaBHJIH BonpOCHTeJIbHhle 3HaKH - HX CTpyKTYPbI elIl;e 

He YCTaHOBJIeHhl, HO BhlH.n:YT JIH OHH H3 aToro CTpOHHoro PH.n:a? PaCCMOTpeHHe 

aJIeMeHTOB V-B rpynnhl B pa60Te 96 nOKa3aJIO, 'ITO npH 06hlqHhlX YCJIOBHHX 

.n:JIH HHX aHepreTHqeCKH Bhlro.n:HhlM HBJIHeTCH nepexo.n: OT npHMHTHBHoro Ky6a 

K pOM6oa.n:pHqeCKOH CTpyKType THna A 7 H 'ITO BHCMYT cpaBHHTeJIbHO JIerKO, 

T . e. npH He CJIHmKOM 60JIbmOM .n:anJIeHHH, MarKeT 6hlTb nepeBe.n:eH B MeTaJIJIH

qeCKOe COCTOHHHe C KpHCTaJIJIH'leCKOH CTPYKTYPOH Ky6HqeCKOH npHMHTHBHOH. 

CTPYKTYPY A7 OqeHb JIerKO HapMCOBaTb ce6e, npe.n:CTaBMB .n:ne CJIerKa BhlTH

HyThle no .n:HarOHaJIH rpaHen;eHTpHpOBaHHhle pellIeTKH CMelIl;eHHhlMH o.n:Ha OTHO

CHTeJIbHO .n:pyroH Ha OqeHb MaJIYIO BeJIH'lHHY - n03Hn;HOHHhlH napaMeTp U. 

B Ky6H'leCKOH rpaHen;eHTpHpOBaHHOH pellIeTKe MomHO Bhl.n:eJIHTb aJIeMeH

TapHhlH pOM6oa.n:p, HMeIOlIl;HH yrOJI npH BepllIHHe, paBHhlH 60°. ECJIH B3HThle 

HaMH .n:Be rpaHen;eHTpHpOBaHHhle pemeTKH CMem;aTb .n:o Tex nop, nOKa n03M

n;HOHHhlH napaMeTp He CTaHeT paBeH U = 0,250, TO B pe3YJIbTaTe o6pa3yeTcH 

pemeTKa C aJIeMeHTapHOH HqeHKOH B BH.n:e npHMHTHBHoro Ky6a. TaKHM o6pa-

30M, CTpyKTypa THna MhlllIbHKa A 7 HBJIHeTCH JIHllIb He60JIbllIHM OTKJIOHeHHeM 

OT npHMHTHBHoro Ky6a; MeHee Bcero aTO OTKJIOHeHHe .n:JIH BHCMYTa H 60JIee 

Bcero P;JIH MhImbHKa. BhlcoKoe .n:aBJIeHHe CHHMaeT HCKameHHe CTPYKTYPbl A 7, 

H OHa nepexo.n:HT B Ky6 npHMHTHBHbIH. 

VlTaK, eCJIH BHCMYT BnHChlBaeTCH B 06m;yIO nOCJIe.n:OBaTeJIbHOCTb aJIe

MeHTOB V-B rpynIIhl, Mhl MomeM omH.n:aTb y Hero CJIe.n:YIOlIl;YIO CMeRY CTPYK

Typ: BiI - pOM6oa.n:pHqeCKHH THn A7, Bill - Ky6 npHMHTHBHhlH, BiIll -

reKCarOHaJIbIIbIH nJIOTHoynaKoBaHHhlH THn A3, BiIV - Ky6 06'beMHOn;eHTpH

pOBaHHhlH, BIV - Ky6 rpaHen;eHTpHpoBaHHhlH. 

10. 3JIEMEHTbI VI-B fPYIIII bI 

113 aJIeMeHTOB VI-B rpynIIhl Mhl paCCMOTpHM TOJIbKO CeJIeH H TeJIJIYP 

H3-3a 60JIbllIOrO Cxop;CTBa HX CBOHCTB M elIl;e nOTOMY, 'ITO .n:JIH nOCTpoeHHH HX 

q,a30BhlX P - T-p;HarpaMM HMeeTCH 60JIee Bcero .n:aHHhlX . IIpH 06bIqHhlX 

YCJIOBHHX CeJIeH HMeeT ReCKOJIbKO aJIJIOTpOnHhlX Mop;Hq,HKan;HH, RO TepMo.n:H

HaMH'leCKH YCTO:ffqHBOH q,OPMOH HBJIHeTCH TaK Ra3hlBaeMhlH cephlH CeJIeR, 

HMelolIl;Hll CTpyKTypy reHCarORaJIbHYIO THna A8; B aTOll me CTpYHType KpH- . 

CTaJIJIH3yeTcH H TeJIJIYp . 
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B ynaRoBRe THna A8 y Ra'H,n;OrO aTOMa 6JIHmaHmHMH COCe,n;HMH ORa3bI

BaroTcH O,n;HH HHmHHH aTOM H O)J;HH BepXHHH, JIemam;He Ha O,n;HOH BepTHRaJIH, 

TaR 'ITO BCH CTpyRTypa pa36HBaeTCH Ha BepTHRaJIbHhle CllHpaJIbHhle n;enO'IRH. 

MHTepeCHO OTMeTHTb, 'ITO B ' OCHOBe CTpyRTyp THna A8 (THn CeJIeHa) 

H A7 (THn MhlllIbHRa) JIemHT TpeXCJIOHHaH Ry6H'leCRaH ynaRoBRa, TOJIbRO 

Bblpom)J;eHHe Ry6a ,n;JIH aTHX )J;ByX CTpyRTyp H,n;eT B ,n;ByX npOTHBOnOJIOmHhlX 

HanpaBJIeHHHX. ECJIH B HOpMaJIbHOM Ry6e npHMHTHBHhlH pOM6oa,n;p HMeeT 

yrOJI npH BepllHHe GO°, B CTpyRType THna A 7, RaR Mhl aTO yme BH)J;eJIH 

B CJIY'lae MDIllbHRa, CypbMDI H BHCMYTa, aTOT yrOJI MeHblle 60°, TO B CTPYR

Type THna A8 OH 60JIblle 60°. 
RaR BH,n;HO H3 pHC. 20, a, P - T-)J;HarpaMMa C e JI e H a H3Y'leHa O'IeHb 

MaJIO. RpHBaH n iraBJIeHHH onpe,n;eJIeHa Bcero ,n;o 10 K,6ap 97, a 0 nOJIHMOPcpH3Me 

no,n; ,n;aBJIeHHeM CBH,n;eTeJIbCTByeT H3JIOM Ha RPHBOH 3aBHCHMOCTH )J;eRpeMeHTa 

T. ' K 7i. moo r-~,-~-.~~~wn~yp~-.~--.-. 
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PRC. 20. a) BOBMOJimaH P - T-~RarpaMMa Se. KpRBaH nJIaBJIeHTHI oTlpe,l\eJIeHa no 
CKa'lllaM 06'beMa 97; OTMe'Iem.r Koop,n;RHaThl nOJillMOPcPm.rx nepeXO,l\OB: KpYmKOM - IISJIOM 
Ha KPIIBOii: SaBHCHMOCTH ,n;eKpeMeHTa 061>e1>1a OT ,n;aBJIeHRH 37, 3BeS,l\0'IKaJlm - CKa'IKII 
<1JIeKTpOConpOTHBJIeHIDI 21 , 98. 6) <l>asoBaH P - T-,l\HarpaMMa TeJIJIYpa, nOCTpoennaH 
MeTo,n;OM .IJ:TA 99, 100. 3Be3~0'IKOH 0603Ha'leHa l{Oopp:llHaTa nOJIHMopcPHoro nepexop:a 
Tel - Tell, HaH,l\eHHaH peHTreHOBCKHM MeTo,n;OM 102. KpymKH II Y'laCTOK cPaSOBOii: rpa
JIBIU>I Tell - Telll - pe3YJIbTaT HCCJIe,l\OBaHRH ,n;eKpeMeHTa 061>eMa TlO,l\ )J,aBJleRHeM 68 . 

06'DeMa OT ,n;aBJIeHHH npH 63 K,6ap 37 H CRa'IRH aJIeRTpOConpOTHBJIeHHH npH 

46 K,6ap 21 H 128 .,.6ap 98. MomHO )J;YMaTb, 'ITO nepBhle ,n;Ba CRa'IRa OTHO

CHTCH R O,n;HOMY H TOMY me nepexo,n;y Sel ~ Sell, Tor,n;a rpaHHn;y MerR,n;y 

aTHMH cpa3aMH MomHO npOBeCTH TaR, RaR Mhl npOBeJIH ee nyHRTHPHOH JIHHHeH. 

CTOJIb me npe,n;nOJIOmHTeJIbHhlH xapaRTep HMeeT RpHBaH nJIaBJIeHHH cpa3hl 

Sell H cpa30BaH rpaHHn;a Sell -+ Sell!. 

<Pa30BaH P - T-,n;HarpaMMa T e JI JI Y P a onpe,n;eJIeHa ropa3,n;o nOJI

Hee; OHa npe,n;CTaBJIeHa Ha pHC. 20, 6. B pa60Te 99 onpe,n;eJIeHa ero RpHBaH 

nJIaBJIeHHH ,n;o 50 .,.6ap C O,n;HHM rJIy60RHM MHHHMYMOM npH 30 .,.6ap, ROTOPhlH 

HBJIHeTCH MeCTOM Bhlxo,n;a Ha RPHBYro nJIaBJIeHHH rpaHHD;hl paBHOBeCHH Mem,n;y 

cpa3aMH Tell H Telll, a B pa60Te 100 Ha RPHBOH nJIaBJIeHHH Te HaH,n;eH MaR

CHMYM. IIepexo,n; TEll ~ Tell conpOBom,n;aeTCH O'IeHb He60JIbllHM CRa'IROM 

06'DeMa, CTOJIb He6oJIbllHM, 'ITO, yme nOCTpOHB cpa30BYro rpaHHn;y Mem)J;y 

Mo,n;HcpHRan;HHMH Tel H Tell, BpH,n;mMeH npOCHJI He npHHHMaTb ero pe3YJIb

TaThl CJIHllROM Bcepbe3 68. IIpH ,n;aJIbHeHlleM YBeJIH'leHHH ,n;aBJIeHHH B TeJIJIype 

6bIJIO 3acpHRCHpOBaHO em;e ,n;Ba nepexo,n;a npH 45 H 70 .,.6ap; aTH nepeXO)J;hl 

conpoBom,n;aJIHCb yme BnOJIHe OT'IeTJIHBbIMH CHa'IRaMH 06'DeMa 37 H aJIeHTpO

COnpOTHBJIeHHH 101. 3,n;ecb HHTepecHo OTMeTHTb, 'ITO peHTreHOBCRHH aHaJIH3 

n03BOJIHJI «YBH,n;eTb» .nOJIHMOPCPHhlH nepexo,n; npH 15 K,6ap 102. ORaaaJIOCb, 'ITO 


