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Bnenemw 

CI!CTeMa FeS l+'z 6bina npenMeTOM MHOI"O'II!CneHHbiX pe!ITI"eHOCTpy~­

TypllbiX nccnenonaHHA, B pesynbTaTe KOTOpbiX ycTaHonneao, 'ITO cynbcjlnn JKe­
/1/ 

nesa cymecTnyeT B necKonbKHX CTPYKTYPHbiX MonncjlnKaunnx. AnbceH yc-

TaHOBHn, 'ITO FeS I! MeeT CTPYKTypy Tllna Ni As ( B 8 ) (pile. 1). Xerr 
. /2/ 

II CaKCl!OpcjJ 06HapylKHnl! 0 'ITO npll OTKnOHOIIIII! COCTaBa Cynbljllll!S OT CTe-

Pnc.1 •. CTpyKTypa B-8 (THna Ni As ). Manbie mapbi - JKeneso, 6onbwne -
cepa. 
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XHOMCTpli'ICCKOI'O B CTOpOHY HCXB8TKH JKeneaa o6paayeTCS! CTpyKTypa Bhl'lli­

TaHHS! C B8K8HC!tS!Mlt Ha MCCT8X He)lOCT8IOIU!tX 8TOMOB JKeneaa. llan&He~IU!tC 

/3t-11/ 
CTpyKTypHhie ItCCneJlOBaHitS! noKaaann, qTo npocTan CTPYKTypa Tnna 

Ni As npH KOMHOTHOfi TeMnepaType CyiUeCTByeT TOnhKO B IIHTepBane COC-

T8BOB 
. x) . 

X = 0,06 t- 0,10 • B OCTanbHhiX cnyqanx Ha6l!IO)laeTCSI TOT unu 

HHOfi TUn CBCpXCTpyKTyph!o B o6naCTH O'S_x 'S_ 0,06 CBepXCTpyKTypa uayqeHa 

/6 8 9/ 
B pa60T8X ' 

0 
ll l!eKOTOpb!C COMHeHHSI Bbl3b!B8IOT TOHbKO nOHOl!WHIIC ee 

' BepxHefi rpaHUUhi, KoTopoe y paaHbiX aBTopoB Kone6neTcst ·B npeJlenax 

0,05 'S_ x ~ 0,07. B o6nacTH 0,10 <£,x <£ 171 
0,13 no JlaHHhiM Kapneu~epa 

cyiUeCTBYOT Jlpyrofi Tl!n CBepXCTpyKTypbi, KOTOpbili, OJlHOKO, liM nOJlp061IO IIC 

HCCneJlOBaH, a llPYI'liMII OBTOpOMU He o6napylKEHI. B 06naCTii 0,13 <X <' 0,15 
· n io 1 r 18/ 

THn CTpyKTypbl MOHSieTCSI C I'eKC8I'OH8llbHOfi H8 MOHOKHUHHYIO ' ' ' • 

/11/ 
EepTO , uccneJlySI MOHOKpUCTann npHpOJlliOI'O CYnh¢iillO JKeneaa, HMCBIUC-

I'O COCTaB Fe 1 S 
8 

X= 0,143), ycTaHOBHn, qTo B MOHOKnl!IIHOfi ¢aae Ba-

K8HCHH JKeneaa ynopstJloqeHbi H pacnonoJKeHhl TOnbKO B HeqeTHbiX IIHOCKOCTSIX 

{001), COJleplK8IUHX OTOMbl JKene3a. PacnonoJKeHHe B8KOIICHfi B npellenax 

nnOCKOCTCil: IIOKa He yCT8HOBnCHO. npH X > 0,15 BCCMH 8BTOp8MH Ha6niOll8-

nOCb npHCyTCTBHe Fe S 
2 

• MarHIITHhie CBOliCTBa MOHocyn&¢HllOB JKeneaa 

/59 12 13 14 24/ 
TOKJKe HCCne)lOB8nHCb B pMe pa60T ' ' ' ' ' • PeaynhT8Tbl 3THX 

HCCnCJlOB8HHil: CBOllSITCSI K CllellyiOIUeMy. B o6naCTH COCT8BOB 0 ~X <_0,10 

cynh¢Hll JKeneaa npH KOMH8THOfi TeMnepaType stBnneTCSI KOl!ni!HeapHb!M 8HTH­

¢eppOM8I'HeTHKOM, llpHqeM B ItHTepBane X = 0,05 t- 0,07 Ha6niOll8eTCSI IIOBQ-

pOT CIIHHOB OT HanpaBnCHHSI BllOllb OCH C {npu X< 0,05 ) B nnoCKOCTb {001) 

{ lll!SI X >! 0,07) • llo CHX nop He Bb!SICHeHO, COBII8ll8IOT l!H CTpYKTYPHbie H 

M8I'liHTHbie nepeXOllbl B 3TOli o6naCTii COCT8BOB 0 T8K K8K llOHHhie pa3HbiX 

• /5 14/ 
8BTOpOB nop011 OK83biB8IOTCSI llpOTIIBOpequBbiMH {eM. ' H o6cyJKllCl!He 

/27/ . ' 
B ). npH X> 0,10 cynh¢Hll JKeneaa CTOHOBHTCSI ¢ep-CHCT()Mb! Fe S 

• . /26/ 
pOM8I'HeTl!KOM C BeCbMa BhiCOKOfi MOI'HHTIIOH 8HH30Tp01IHefi • 

/15 16/ 
11ccnellOBaHnst a¢¢eKTa M~cc6ayapa ' llnSI OTllel!bHhiX o6paanoB 

noKaaamt KaqecTBeHHOe cornacHe c peayn&TaTaMu, nonyqenHhiMit llPYI'HMII 

MeTOJl8MU, HO 06Hapy>i<HliH TOKJKe pSill OC06eHHOCTefi, He BbiTeKaiOIUHX H3 yno-

x) 
llnst yKaaanust cocTaBa Mhi 3lleCb H Jlanee ucnon&ayeM aHaqem!e x B aa­

IIHCH FeS l+ x • 
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MSIHYTbiX .QSHHbiX, ,Ung .QSn&Hel!.Iuero YTO'IHeHIISI MSI'HIITHbiX II CTPYKTypHbiX 

.caoitcTB HSMII 6&mo npoae.QeHo· no.Qpo6aoe IICcne.QoaaHIIe scjlcjleKTa Mlicc6ayspa 

• 
B CIICT9MO Fe S t+:x B H8It6onee 113y'leHHOli o6naCTII cjlS30BOli liiiSI'pSMMb!, 

II • 3Kcnep11MeHT 

Eb!nO IICCnO.QOBSHO 22 CIIHT9TII'I9CKIIX Cyn&cjlii.QS B IIHTepaane COCTSBOB 

X = 0 .. 0,14 x) II 13 npllpO.QHbiX o6p83UOB (nllppOTIIH) B IIHTepsane X = 
0,110 .. 0,135, CocTaB .ciiHTeTII'IeCKIIX o6paauoa 6&m onpe.Qenea c TO'IHOCTbiO 

:!:. 0,005 B nepeC'IeTe HS IIH.QeKC np11 Cepe, Ebinll 113I'OTOBneHbl .QBe .Cepllll CIIH­

TeTII'IeCKIIX o6pa3UOB~ 38KSnOHHI>Ie OT 900°C B pTyTII II OTOlKlKeHHbie OXnaJK­

.QeHIIeM OT 900°C B TO'IOHIIe liBYX'CYTOK, 

PeHTI'eHocTpyKTypH&Ilt aaan11a aaKaneHHbiX ·o6paauoa noKaaan, 'ITO B 

oiJnaCTII 0 ~X ~0,05 CTpyKTypa COOTBOTCTByeT 'IIICTOli CBOpXCTpyKType Tllna 

, B IIHTepaane 0,05 $,:x $,, 0;01. Ha6niO.QanCSI pe3KIIli nepeXOll K FeS 
'· 0 0 

CTpyKType Ni As , . ,Ue6aerpaMMbl OTOJKlKeHHb!X o6pa3UOB o6aapylKIInll lUll-

pOKIIe .QIIcjlcjlyaH&Ie n11H1111, ne no.Q.QSIOIUIIeCSI paciUIIcjlpoaKe, BoaMOJKHoll npll'ln­

Holi STOI'O peaynbTSTS S!BnSieTCSI pacna.Q cynbcjlii.QS HS TOl!KO.QIICnepCHbiO cjla-

31>1 .C pa3nii'IHbiMII CTpyKTypaMII, 

06pa3Ubl npllpO.QHOI'O nHppOTHHS 6&Inll H3Bne'leHbl H3 KBSpUCyn&cjlii.QHbiX 

npOlKHnOK B p0I'OBHKSX1 nepeKpb!BSIOIUHX CKpb!TOe npO.QOnJKeHHO OnOBOHOCHOli 

rpalmTHOfl HHTpyaHH, CocTaB o6paauoa onpe.QenSincSI no aaa'leHIIIO d I n .o.nSI 

/18/ 
OTpaJKeHHSI ( 102) npH nOMO!Uil MeTO.Q8 1 npe.QnOJKeHllOI'O Apnonb.QOM , C 

norpeiUHOCTbiO :!: 0,0015 B nepec'leTe aa HH.QeKc npH cepe. YlaMepeaHe nono­

lKOHIISI OTpSJKeHIISI (102) B o6naCTH nepeXO.QS H3 I'eKCSI'OHSnbHOli B MOHOKnHH-

/19/ 
nyro cjlaay, cornacao fpoacy , SIBnSieTCSI liOCTaTO'IH&IM .QnSI ycTaaoaneHHSI 

COCTSBS · nl!ppOTIIHS, MarHHTHSSI BOCnpiiiiM'IHBOCTb HCCne.QOBSHHbiX o6pa3UOB 

nnaano aoapacTaeT no Mepe yaenH'IeHHSI co.QepJKal!IISI cepbl B nonaoM corna­

/20/ 
Cllll C peaynbTSTSMII nepMaHa , HH B O.Ql!OM H3 o6pa3UOB He 6&In0 06-

l!apylKel!O CMeCH nnppOTIIHOB pa3nll'll!OI'O COCTSBS, 

l13MepeHHSI Mecc6.ayspOBCKHX CrieKTpOB npOH3BO.QHnHCb Ha YCTSHOBKe 

• /21/ 
na6opaTOPIIH HeHTponnoli lj!H3HKH OHf!H • YICTO'IHHKOM cnyJKI!n 57 Co 

xr-cHnTea o6paauoa npoH3BOliHnCSI T.A. CTonSipoaoli, ycnoBHSI npHroToaneHHSI 

onHcal!bl' a /1 71 • 
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/22/ 
nornoTHTem! 6binH crrpeccoBaHbi na MenKoro rropow-B MSTpHUe XpOMS 

KS Fe S J+:x , CM6W8HHOI"O C He6onbWI!M KOni!'16CTBOM Mg 0 , J13MepeHI!SI 

!IpH UOBbiWeHHbiX TeMUepaTypaX BbiiiOnHSinHCb B IIe'IH, pa60'!Hil: o6'beM KOTO­

poil: aarronHHnCH aproaoM, HecTa6HnbHOCTb H aeonaoponaocTb TeMrrepaTyphl 

aa o6paaue ae rrpeBhiruann ±.2°C, 

III. PeaynbTSTbl 1!3MepeHI!il: H HHTeprrpeTaUHSI 

Bnn M~Cc6ayspOBCKI!X CIIeKTpOB.Cynb~HnOB meneaa IIpH KOMHSTHOil: TeM-
s 

rrepaType 38BHCHT OT COCT8B8 H TeiinOBOlt HCTOpHII o6paaua, llieCTb onHHO'I-

HbiX nHHHil: 366M8HOBCKOI"O pacwerrneHHSI Ha6monaeTCSI TOnbKO nnH CTQXHOMeT­

pH'I6CKHX o6pa3UOB- He38BHCHMO OT TeiinOBOlt o6pa60TKH (pHC, 2a), npH rro­

BbiW6HHII KOHU6HTp8UHH cepbl CIIeKTpbl CTSHOBSITCll 6onee cnomHbiMH, B He­

KOTOphlX o6naCTliX COCTSBOB KpaltHHe nHHIIH pacwerrnllroTCll H& nBa (pHC, 26) 

11nn TPH (pnc. 2r) KOMIIOHeH.TS, 
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a) x =0,003;6) x=0,005; 
B) X =0,09; 1") X= 0,137, 

-,! 
<.! 

·.~ 



Mbl npennonoJKnnn, "'TO cnolK!lble cneKTpbl cocTOl!T na· cyMMhl neyx 

( Tpex) npOCTblX "WCCTCP,OK" 0 o6nanaiOWIIX IIC38aHCHMblMH 31l8"1CllHSIMH aUyT-

pennero MSI'IIHTHOI'O nong H I 0 XHMH"'CCKOI'O cnanra' l) ,. aa6n10naeMoro 

KaanpynoJibHOI'O pacwenneHH!l f1 E HaGn. H HHTCIICHaHOCTHo <ltopMa KSJKnoi! nn­

HHH npennonarana,cb nopcarnoacKoi! c o6wci! nnH acex. nnnni! wnpnaoi!; oT­

aowennSI HHTCHCHaHOCTei! JlHHHi! B KSlKnOi! WCCTepKe npHHHMSJIHCb paallb!MH 

3:2:1. B 3THX npennonoJK:CIIHSIX ace SKcnepnMeHTanhllblC cneK.Tpbl 6binH o6pa-

6oTaHbl MeTO.QOM HSHMeHbWIIX Kaanpat·OBo 

3aaHCHMOCTb napaMeTpOB 0 OIIHCblaSIOWHX Ua6n10naaWHCCSI! cneKTpbl 0 OT 

co.neplKaHHSI cepbl a cynLijln.nax npn KOMilaTHOi! TeMnopaType npe.nc.Taenena 

HS,pHCo 3 H 4. 0TCYTCTane 38DHCliMOCTH WHP,Hllbl JlHllliii' OT COCTana (pnc. 4,, 

CpenH!lSI KP,HBBSI) SIBJI!lOTCSI XOpOWHM UO.QTBeplKnCHlleM npaBllnLHOCTH npi!HSI­

TOI'O Ha:.m pa3JIOlKCIIH!1 CJIOlKHbiX CneKTP,OBo 0TKJIOHCHHlf WHP,Hilbl OT UOCTOSIH­

HOI'O 3HS"'ellH!1 npn X = 0,03 H X .. 0,10 SIBHO YK83hla810T I'paHWlhl, H8"1H­

H8!1 C KOTOpblX Tpe6yeTCSI yeenn"'H1:b "'IICJIO JlHHHi! a OmtCSHIIH. SKCnepHMOH-· 

TSJibiiOI'O cneKTpa. 4ncnei!HbiC 3H8"1CHHSI !lai!.QCIIllbiX napaMeTpOD IISXO.Ql!TCSI. 

e y.noaneTeopi!TenbHOM cornacnn c peaynhTat·aMn npcn:r.Jnym11x M0cc6ayapone­

KIIX nccne.noeaHI!i! 
115

•161 

PaccMOTpHM nonpo6ace npnpo.ny HCCKOJILKHX "wccTepoK"'. CymecTaoa..­

Hne neyx "'wecTepoK" B OTOlKlKCHllbiX 06pll3U8X B 06lUlCTH COCTSaOa X 

0,010 t- 0,050,. UO-BII.QifMOMy, cne.nyeT CD!13biB8Tb C cymeCTBOBSHlHlM .QBy;'X 

ljlaa (caepXCTpyKTypa Tnna Fe S l,OO K TI!IIB Ni As ), KOTOpoe C yaepen-

/6/ 
HOCTbiO 6biJIO ycTSHOaneHO peH'l"I'CHOCTpyK'I·ypHb!Mif IICCnenoDSRlUIMH • a 

o6paauax, npowenwux 6onee npo.nonlKH.TenhHbli! oTJ«III'o 0TcyTCTBI!e .ne)"X!jlaa­

HOCTH nnSI 38KBJICHHbiX o6pa3UOD D 9TOM HHTepaane COCTaaon TSK~C ,CTa-

/17/ 
UoaneHO peHTI'eHOCTpyKTypllbiMH HCClle.QoaaHH!lMII H nOATaeplKnaeTCSI 

IIBWliMH peaynbT8T8MIIo 

flpupona nayx 'weCTepoK" a 06118CTII COCTaaOB X = 0,050 t- 0,100 

npyrag. CornaCHO CTpyK'I'YPHhiM HCCJie,noaaHH!lM npu KOMHB'I'HOli TeMnepaTy­

pe a STOll 061!8CTH COCTSBOB cymeCTayeT "'HCTSSI CTpyKTyp'a TIIIla Ni As , 

e KOTopoll: ace aTOMbi JKeneaa aaxonHTCH a aKeuaancHTllhiX nonoltteiJ.uSIX. ITo­

BIIniiMOMy, B 3TOM cnyqae nee "weCTep'Kll" ll COOTBeTCTayiOWUC liM nea He-

3Kal!eaneHTHhlX COCTOSiliH.II JKeneaa cnenyeT caH3hiaaTh c BJIHHHllleM BbJco-
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Puc,3, 

3aBHCHMOC'l'h XapaKTepHCTIIK 

CKOpOCTHblX CUeKTpOB OT COC­

T8B8 npH 2Q°C, HI - BHyT­

peHHee Mai"HiiTHoe none, 

b. E ua6n. - Ha6niOAaeMoe 

KBanpynonhHOe pacmenneHiie, 

A, f.J -aaKaneHHbie o6pa3Ubi, 

E, e - OTOJKJKeHHhie n npupoA­

Hbie o6pa3Ubl, B,f - COCTOll­

Hifll1 I!Ol!Bnl!IOml!eCll B MOHo­

KnHHHOli ljlaae, I - 8TOMbl He 

HM9!0T BSKSHCHli Cp9Jlll 6nli­

lK8liWHX coce.neli, II -aToMbi 

HMeiOT BSKSHCI!If Cp9Jllf 6nH­

:m:aliWHX coce.neli, 

P1ic.4. 

3aBHCiiMOCTh XapaKTepHCTHK 

CKOpOCTHbiX CUeKTpOB 0'1' COC­

'!'SBa Up II 2Q°C, £i - XI!Mif'l9C­

Kiili: CJlBiii'1 r · -nonywlipli­

Ha nuulili:, S nonu,- nonHal! 

nnomallh cneKTpa, HOpMiipo­

Bauual! ua co.neplKSHiie JKene­

aa B o6paaue. OcTanhHbie 

0603H8'lCHIIH - CM, pi!C, 3, 



KOH KOHUeHTpSUHH B8K8HCUH 8TOMOB meneaa B peweTKe. noCKOnbKY nnsr M~C~ 

c6ayapOBCKHX XapaKTepUCTUK BeCbMS cymecTBeHHbiM HBnHCTCH 6numaftwee 

OKpymeHUe HCcnenyeMOI"O STOMa, MOmHO omHASTb, 'ITO 8TOMbl meneaa, OKpy­

maromHe B8K8HCUIO,. 6ynyT H8XOAHThCH B npyrnx ycnOBUHX IIO cpaBHCHHIO· C 

aToMaMn, He uMelOWUMH rro6naaocTu aaKaHCHft. B 'IBCTHOCTH, cnenyeT omB:­

naTh, 'ITO 3Ha'IeHne BHyTpeHHCI"O M8I"HHTHOI"O rronsr nnll HUX 6yneT MCI!hlliBMo 

B o6nacTH x > 0,10 rrpoacxonHT nanhaeftwee ycno:ameaae cKopocTHhiX 

crreKTpoa, KOTOpoe rrpn nocTaTO'IHO 6onbWOM conepmaaau cepbi rrpoSianSieTCsr 

B aune Tpex 'wecTepoK ... Onaa ua HHX (. aa puc. 3} o6nanaeT 6onee. l:lhi-

COKUM 31!8'ICHUCM HI t U eft, IIQ-BU~HMOMYt cnenyeT COIIOCT8BHTh aarron-

/11/ 
HCHHhle cnou B CTpyKType C yrropllllO'ICHI!biMH B8K8HCII:l!MH • .Qae npyr.ax· 

'mecTepKHu a MOHOKnHHHoft ~ae o6aapymaaaroT peaKoe yMeHhweaue H 1 

rrpu yaenu'IeHUU 'IUCna B8K8HCUH {II Ha puc. 3) • 'ITO II03BOnlleT CBl!3biB8Tb 

HX C 8TOMHbiMH CnOl!MH, conepmaiUUMii B8K8HCU!f, rrranKoe ClliUB8HHe KpliBbiX 

II E u II B n r roaopHT B rronhay UHTeprrpeTauaa. npuHSIToft HaMu nnsr o6nacTn 

COCT8BOB X = 0,05 t- 0,10. 

3aBUCiiMOCTh OT COCT8B8 1IpH TeMIIepaType 2500C H8MH 6bin8 H3y'Ielm 

nnsr cnyqaea x = 0,003; 0,005; 0,045; 0,050; 0,084 H 0,119. B aToli. ce-

puu U3MepeHUH 06Hapymeaa 38BUCHMOCTh XUMii'IeCKOI"O CABHI"8 H lliHpH~ nH­

HHH OT COCT8B8 {puc, 5), 0cTanbHblC rrapaMeTpbl CIICKTpOB IIpH aapH8IUiliil 

COCTSBa B rrpenenaX OWH60K 3KC1ICpHMCHT8 He MCHHnliCh H UMenH CnCA]'lOIUHe 

aHa'IeHasr: 11 E aa6n, 1 = 11 E aa6 n, 2 =-0,06 ! 0,02 MMiceK. H:1, 1=19~5 iapcT., 

H1, 2= 157: 10 KSpCTo {.Qaa 3H8'IeHHSl rrapaMeTpOB COOTBeTCTBJIOT ABYM 

'wecTepKaM' }. noaeneHue XHMU'IeCKoro cnaara anech cymecTBeHHO He oT-' 

nu'IaeTCH OT aHanOI"H'IHOH 38BiiCHMOCTH IIpH KOMH8THOH TeMrrepaType 1 B,. TO: 

apeMSI, KSK B03p8CT8HHe lliUpHHbl nuHUH CBHilCTenhCTByeT 05 OTnH'IKHX Bbi­

COKOTeMrrepaTypHb!X CBOHCTB B Ni As CTpyKType OT CBOH.CTB rrpH: KOMHST-

HOH TCMIIepaType. 8 H8CTOl!IUee BpCMll He l!CHO, cnenyeT m1 CBl!3biB8Tb STU 

OTnU'IHll C KOHUCHTpSUHeH B8K8HCHH 8TOMOB meneaa B Ni As CTpyKType, una 

aa6nronaeMoe HaMH ywapeaae oTpamaeT cymecTaoaaaue 6onee cnomHoft caepx­

CTPYKTYPhi, HMCJOIUeH B CBOeH OCHOBe H'IeHKY Ni As • YKa3ilHHSI H8 cymecT-

/6/ 
aoaaHue rrono6aoft caepxcTpyKTYPhl conepmaTcsr a pa6oTe Xapanhnceaa 

9 
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Puc.5. 3aBHCHMOCTb xapaKTepucTHK 

CKOpOCTHbiX cneKTpOB OT 

cocTaaa npu 190°C. 06oa­

na"leHHH - CM.puc. 3,4. 

/+.X 

/+X 

IV. 06cyJKSeHHe peayllbTBTOB 

XRMH"l9CKHil CSBHI' B CRCTeMe Fe S l+·z npH KOMHllTHOil TeMnepaType 

HllXOSHTCSI B HHTepaane 0,85 t- 0,80 MM/CeK (oTHOCHTenbHO 57 Co B Cr 

B uccnesoaauaoil o_6nacTR cocTaaoa JlnH acex o6aapyJKeHHbiX cocToHHHil JKene­

aa. TaKoe 3H8"19HHe XHMR"l9CKOI'O CJlBHI'a HBnSieTCSI npoMeJKyTO"lRblM M9lKJlY 

o6naCTblO THiiH"lRO HOHHbiX C09JlHH9HHil ( 8 .. 1,5 MM/CeK) H o6naCTblO CHilb­

HO KOBaneHTHbiX C09SHHeHHil ( 8 <. 0,4 MM/CeK) SBYXBaneHTHOI'O JKeneaa, "'TO 

xopowo cornacyeTCSI C OlKHJl89MOA HOHHOCTblO CBSI3H Fe- S t paBHOil "'53% 

- /29/ 
cornacuo • Ha6nronaeMoe MOHoTonuoe yMenbweuue 8 npu noabiilleHHH 

H36biTK8 cepbl B CHCTeMe Bbi3Bllll0 ycuneHHeM KOBaneHTHOCTH CBSI3H Fe- S 

fi CBSI38HHbiM C STHM yaenH"l9HHeM nnOTHOCTH aneKTpOHOB Ha llTOMe JKeneaa. 

3'TOT BbiBOJl HaXOJlHTCSI B XOpOill9M COI'naCHH C yMeHblll9HHeM paCCTOSIHHSI 

. . m1 
Fl'- S B paCCM8TpHBll9MOit CHCTeMe npH yaenH"l9HHH X 
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Hn OllHO 1!3 Ha6niOllaBWHXCSI COCTOSIHI!fi JKeneaa He MOJKeT 6b!Tb l!lleHTH­

/11,30,31 I 
clJnunpoeaHo c FeH , BBOllHMhiM B paccMoTpeHne PS!llOM aBTopoe • 

HaM H9113BecTHhi npSIMbie noKaaaTenbCTBa cywecTBOBaHI!SI Fe 3+' B cncTeMe 

Fe S l+·x 1 noaTOMY 9TOT HaW peaynbTaT npOTI!BOpe'ii!T TOnbKO 'npaBHny 

. /30/ 
COXpaHeHI!SI BaneHTHOCTI!' 1 KOTOpOe He SIBnSieTCSI CKOnb-HI!6yllb CTpOI'HM 

npn nepeMeHHOfi KOBaneHTHOCTH CBSI3elt KaK MBlKllY JKene30M-cepolt, TaK II 

MBJKllY aTOMaMH cephi. 0'!eBHllH01 Tpe6oeaHne aneKTpoHeliTpallbHOCTII Kpnc­

Tanna a·uenOM TeM He MBHee OCTaeTCSI B cnne. B CBSI3H C 9TI!M B03HHKaeT 

BOnpOC 1 KaKaSI H3 llBYX nonpeweTOK ( Fe linn S ) H3MBHSIBT CBOfi 9~9KTI!B­

Hbllt aapS!ll npn nOBbiW9!1HH KOHUeHTpaUHH BaKaHCHlt. Ecnn cnellOBaTb o6we-

/28/ 
npHHSITOfi HHTepnpeTaUHH XHMH'IBCKOI'O CllBHI'a ( CMe 1 HanpHMep, ) 1 TO 

Ha6niO.i:J.aeMOe YMBHbWBHHe XHMH'IBCKOI'O CABHI'a. Ha 0,05 MM/CeK npn H3Me-· 

HBHHH X OT 0 AO 0,13 yKa3biBaeT Ha yeenH'IBHIIB nnOTHOCTI! S aneKTpOHOB 

npnMepHo Ha 0,05 e • BepoHTHo, aclJ!jleKTHBHblli aapS!ll noApeweTKH JKeneaa 

npn 9TOM YM9HbWaeTCH1 a He yaenH'IHBaeTCSl1 ,KaK cneAyeT H3 npoCTb!X C006-

paJK9HHfi aneKTpOHefiTpanbHOCTH. 0AHOBp9M9HHO npOHCXOAHT yMeHbWBHHe 3a­

pS!lla n a S - noApeweTKe, npn'leM 6onee 6biCTpo, 'IBM B noApeweTKe Fe 

BCnellCTBHe HeCTBXIIOMeTpH'IHOCTH COCTaBa • TaKHM o6pa30M1 B CIICTBMe 

Fe S 1 +x , np11 aoapacTaHnn AeclJnunTa JKeneaa, nocneAHee ocTaeTCSI nayx­

aaneHTHhiM, a H906XOAI!MaSI aneKTpOHefiTpanbHOCTb KpHCTanna AOCTHI'aeTCSI 

nyTeM ueoAnHaKoaoro yMeHbwennH aclJclJeKTnauoro aapS!lla nonpeweToK Fe 

ll s. 
Ha6~IOAaeMoe KaanpynollbHoe pacwenneHI!e so seen nccneAoBaHHofi o6-

naCTI! no a6coniOTHoli aenn'lnHe ue npeBhiwaeT 0,1 MMiceK, npn'leM auaK 

pacwenneunH coananaeT co anaKoM, onpenenSieMbiM rpaAneHTOM Kpi!CTannn-
/32/ 

'leCKOI'O nonS!. 9TOT peaynbTaT yKa3biBaeT ( CMo · ) !Ia Bb!COKYIO CIIMMeTpl!IO 

sneKTpOHHOI'O COCTOSIHIISI JKene3a1 KOTOpasi OCyWBCTBnSieTCSI1 HBCMOTpSI Ha HH3KYIO 

Cl!MMBTpHIO Kpi!CTannH'IBCKOI'O nonS! ( Tpi!I'Oilanb!laSI B o6naCTll Ni As CTpyKTypbl 

H !leaKCHanbllall B o6naCTSIX C CBepXCTpyKTypolt).BbiCOKYIO CIIMMeTpi!IO 3d6-KollclJH­

I'ypaUHll B HaWeM cny'lae, no-BHAHMOMY1 o6ecne'IHBaeT COBMBCTHOB ABHCTBI!e pS!Jla 

npH'IHII: CIIHH-Op6HTanh!IOe B3aHMOABHCTBHe1 CHnbHaSI KOBaneHTHOCTb CBSI31! 

ll ManoCTb pacwenneHHSI aneKTpOHHhiX COCTOSIIIHH C HH3KOH CHMMeTpneli. Doa­

TOMY Konn'leCTBB!IHaSI oueHKa cnTyaunn anecb aeCbMa _aaTpynunTenbHa. Ho, 

IIOCKOnbKY B HCCnellOBa!IHOll HaMH o6naCTH TeMnepaTyp (250°C -25°C), a 

/15/. 
BMeCTe c llaHHbiMH Ouo H np. ennoTb 110 30°K, He ua6niOJlanocb aaen-

CHMOCTH KBaApynonbHOI'O pacwenneHHSI OT TeMnepaTypb!1 xapaKTepHO!i AnSI 
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HII3KOlt CI!MMeTpllll BaneHTHbiX sneKTpOHOB, MOlKHO C'IIIT8Tb 0 'ITO !IX BKna.r:t 

B AeltCTByiOilllllt rpaAI!eHT. sneKTpl!'leCKOI"O nonll H8 RApe npeHeopelKIIMO Man, 

B STOM cnyqae MOlKHO cpaBHI!Tb HaoniOASeMoe pacmenneHI!e C OlKIIASeMbiM 

113 MOAenl! TO'le'IHbiX 38pllAOB, 

CooTBeTCTBYIOilll!e pac'leTbi B&monHHni!C& Ha 3BM MeTOAOM npnMoro 

5 
CYMMI!p0B8HIIll no oonaCTII 0 COAeplKalllelt npi!MepHO 10 8TOMOB, 'ITO Ooecne-

'li!BSnO TO'IHOCTb Anll KOMnOHeHT TeH30p8 I"p8AI!eHT8 sneKTp!!'leCKOI"O nonll 

He XylKe 0,05%, BbipalKeHI!e Anll nonpaBOK K SHepi"IIllM 3eeM8HOBCKHX KOMno-
2 . /33/ 

HeHT cneKTp8 B HSilleM cnyqae ( 1=3/2 ,p. H» e q Q) HMeeT BHA : 

~EHaon~=L\E3/rr·-,L\E t!:r-j- e2 qQ [ 3cos
2 0-1 + 11 sin 

2 
(} cos 2rp ] . ~ (1) 

3AeC& IV zz ll: I'V zz I~-~ V Y7 1.' ~ eq • V ,.,.(1 - Yao 

'1 =· 
cos cii . vu ~ ~ . II Vxx- Vyy .. ·cos(}= cos (H , Vu ) i cos r/>•· sin 0 .. 

vzz 

Llnn BXOAlllllHX B STO BbipalKeHI!e KOHCT8HT ObinH np!!HllTbl cneAYIOillH9 3H8'le-

-24 2 /32/ /34/ 
HHll: Q = 0,29•10 CM i Yoo =-10,6 , np11 BbinOnHeHHH pacqe-

TOB I"p8AHeHT8 sneKTpl!'leCKOI"O nonll scjlcjleKTIIBHbie 38pllAbl IIOHOB JKene38 II 

Cepbl obinll npi!HllTbl paBHbiMII ~ 1 COOTBeTCT.BeHHOo BbiOOp T8KOI"O 3H8'leHI!ll 

scjlcjleKTIIBHOI"O 38pllA8 A89T YAOBneTBOpi!Ten&HOe cornacl!e C SK9nepHMeHT8n&­

HbiMH 3Ha'leHHllMH ~ E Haon •. B B-8 cTpyKType (eM, Taon11uy). H a5nroAaeMoe 

MOHOTOHHOe paCXOlKAeHHe paC'l9TH~X II SKCnepHMeHTan&Hbllt 3H8'leH!!lt np11 

ysenH'leHIIH X MOlKeT obiT& ycTpaHeHo, ecn11 yqecT& oocylKASeMYIO B&Iwe 

38BHCIIMOCTb scjlcjleKTIIBHbllt 38pllAOB noApeweTOK OT COCT8B8, 

XHMII'l9CKHfi CABIII" He I!Cnb!TbiBSeT pe3KIIX 1!3MeHeH!!lt npll nepeltOA9 113 

oonaCTII COCT8BOB C B-8 CTPYKTypolt B CBepXCTpyKTypHbie OonaCTIIo. nosTo~y 

Anll paC'leTOB MOlKHO npi!HllTb 0 'ITO scjlcjleKTIIBHbie 3Sp'rulbl HOHOB no-npelKHe-

MY paBHbi + 1. B oonaCTII cyweCTBOB8HIIll CBepXCTpyKTypbl Tl!na Fe s 
- · LOO 

p8C'l~TH09 3H8'19HI!e pacwenneHI!ll Cl!n&HO 38BHCIIT OT 3H8'leH!!lt napaMeTpOB 
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f--

Ta6nuua 

ConocTasnealie pacqeTHbiX n aa6niOAaswnxcSI 

3Ha'leHnA KBaApynon&aoro pacmenneHHSI (MMioeK) 

B B-8 CTpyKType 

20°C I90°C 

CocTaB, l1E /1E 
aa6n, 

/1E !1E 
aa6n. · pacq, pacq, 

1+: X 

-"" 1,003 - 0,062 -0,0?4±0,003 - -
1,030 -0,055 -0,055 .± 0,005 

1,045 -0,056 -0,054 ± 0,004 - 0,064 -0,082±0,()04 
. 

1,059 -o,056 -0_,055 ± 0,004 
~ 

1,0?9 -0,058 -0~055 ± 0,004 
r 

4 

1,099 -0,060 -0,056 .± 0,004 - 0,070 -0,065±0,005 



z H £ , aanaiOIUHX nonolKeHHe aTOMOB B aneMeHTapHoil SNeiiKe. TaK, nng 

18/ 
Ha6opa Eep~o ( z 0,016; l = 0,035), fl. E = 0,037 MMICeK, nng pacq, , 

/9/ 
Ha6opa AHnpecceHa ( z =0,016; l = 0,050), fl. E = O,OOlMMiceK, pac"!, , 

"'TO cnenyeT CpaBHHB8Tb C 

' + 0,003. MMiceK. 

pe3y/IbTaTOM HSIUHX H3MepeHHil fj, E '" 0,073+ 
3KCn, -

Ha pac. 6 npaseneHa Kpasag £ (z ) , nng KOTopoil pacC"!HTaHHoe aHa-

"'eHae KBanpyno/IbHoro pacmenneHH!I cosnanaeT c aKcnepaMeHTanbHhlM, Qqe­

BHJlHO, Ml!cc6ayapoBcKHe naHHbie He noason!IIOT Bhl6pa~b onpeneneHHblil Ha6op 

3THX napaMeTpOB 0 OllHSKO cnenyeT OTMeTHTb 0 "'TO o6naCTb B03MOlKHblX 3H8-

"!eHHil 3THX BenH"'HH" OK83biBaeTCSI 3H8"1HTenbHO ylKe, "'BM nony"'eHHSSI HS OC­

HOBSHHH peHTreHOCTpyKTypHblX HCCne)lOBSHHil, z 

(!040 

~()30 

1_()20 

1{.010 

£8] 
e 

[.9] 
@ 

0. 010 0,021) O,()J() IJ.()~ (),Q.5() e 
Pac,6, KpHBSSI l ( z ) , CBSI3blBS!OIUSSI napaMeTpbl CBepXCTpyKTypbl THnaFe 5 l, 00 • 

B MOHOKnHHHOil <jlaae (x>·O,U) nono6Hoe cpasneHl!e ne npHBOJlHT K 

ynosneTBOpHTenbHblM pe3ynb~aTaM, Ha6niOnaeMOe CMeiUBHHe KOMllOIIBHT MI!C-

c6ayapOBCKOrO cneKTpa, KaK BHilHO H3 <jlopMynbl ( 1), 3SBI!CHT lie TO/IbKO OT 

reOMCTpll"'BCKOH paCCTSIIOBKH 8TOMOB B Kpi!CTanne, HO H OT nanpasnei!HSI 
... 

BHyTpeHnero MarHHTHoro nang H 1 
• Ecna B nsyx paccMoTpeHHblX Bbime 

<jla3ax o nanpasnenHH H 
1 

ceil"'ac H3BeCTIIO nocTaTO"'IIO Mil oro,. TO Hanpas­

nenue CflHIIOB B MOIIOKnHI!HOll <jla3e UOKS He onpenenei!O C llOCTSTO"'I!Oil TO"!-

14 



HOCTb!O (XOTSI II 113BeCTH01 'ITO OCb nei"KOI"O HaMai"HII'liiBaHIISI neJKIIT B C -. 

/26/ . 
nnOCKOCTII ) , KpoMe TOI"01 HeT AOCTOBepHbiX CBeAeHIIit 0 nonoJKeHIISIX 

/31/ 
aTOMOB B sneMeHTapnoit SI'leitKe. Pac'leT no MOAenll, npeAnoJKeaaoit EepTo , 

C K01!1111HeapHb!MII Mai"HIITHblMII MOMeHTaMII1 neJKamiiMII B C - nnoCKOCTII, no­

Ka381! cymeCT.llOB8HIIe 'leTbipex cymeCTBeHHO HeSKBHBaneHTHblX n0311UI!it JKene3a 

B sneMeHTapHOit SI'leitKe BMeCTO ABYX Ha6nroAaeMb!X, PaCC'lHT8HHbie 

tJ. E B sTo~ cny'lae neJKaT B npeAenax oT :!:_0,6 Ao -0,4 MM/ceK 

B 38BIICIIMOCTII OT HanpaBneHHSI M8I"HI!THb!X MOMeHTOB B C - nnOCKOCTH H 

nonoJKeHIISI aToMa B sneMeHTapHoit Sl'leitKe. Ha11ny'Iwee (xoTSI H He BnonHe 

·yiJOBneT~OpiiTenbHoe) cornac11e c ABYMSI Ha6nroAaeMbiMH 3Ha'leHHliMH tJ. E = 
• ·sKcn,l 

=-0,03 + 0,01 II tJ. E SKCn 2 =-0,06 + 0,01 MM/CeK AOCTHI"aeTCli npll HanpaB-
- • - 0 "' 

·1!eHIIII M8I'HHTHb!X MOMeHTOB nOA yrnoM 60! 5 K OCR B B C - nnOCKOCTII, BKniO-

'leHIIe B pac'leT HOHOB Fe 3 + HnH BapllaUHli 38pliAOB ABYX noApeweTOK He 

npiiBOAHT K yny'lWeHHIO COI"1!aCIIli, 

HeCK01IbKO HeOJKI!AaHHblM liB1!lieTCli COBnaAeHne Ha61IIOAaeMb!X KBaApy­

nonbHbiX pacmenneH11lt A~li 6nHJKaitwHx K BaKaHCIIII aTOMOB lKene3a n Anli 

aTOMOB, He HMeiOmiiX PliAOM BaKaHCIIit. llpll aHa11113e STOlt CHTyaUIIH cneAyeT 

HMeTb B BRAy, 'ITO CKOpOCTHOit cneKTp aTOMOB 1 COCeAHHX C BaKaHCHeit, yAa-

eTCli Bb!Ae1111Tb T01!bKO 6nai"OA8pS! MeHbWeMy 3H8'leHII.IO H 1 , llOSTOMY cpaB:-

HIIB8Tb C SKCnepiiMeHTOM npiiXOAHTCSI paC!llenneill!e, ycpeAHeHHOe no BCeM 

61!1!JKallWHM K BaKaHCIIII n01IOJKeHHSIM aTOMOB JKene3a1 B KOTOpblX IIMeeTCSI 

yMeHbWeHHoe 3Ha'leHIIe H1 • 

OueHKa H3 MOAenH TO'le'lHbiX 3apS!AOB cornacyeTCSI C SKCnepiiMeHTOM 

c TO'lHOCTbiO 10%, ecn11 npiiHS!Tb, 'ITO BaKaHCIISI yMenbwaeT H 1 TonbKO na 

6niiJK8li.WIIX WeCTH COCeASIX B C - nnoCKOCTII, EcnH B ycpeAHeHHe BK1IIO'lHTb 

eme no OAHOMY 8TOMY 113 COCeAHHX nnOCKOCTell, TO OUeHKa OKa3biBaeTCSI 

BABOe MeHbWe Ha6niOAaeMOI"O pacmenneHIISI, HanpaBneHIIe Mai"HIITHbiX MOMeH­

TOB B C - nnOCKOCTH npH STOM He B1IIISieT Ha pe3ynbTaT , XOTSI l"paAIIeHTbl 
. ' 

II He 8KCII81IbHbl, 3aBIICHMOCTb BHyTpeHHei"O Mai"HIITHOI"O nonS! ·H I OT COCTa­

B8 o6HapyJKIIBaeT Ha116onee HHTepecHoe noBeAeHIIe. Ha Benii'IHHY H B OTOJK-
1 

JKeHHhiX CIIHTeTII'leCKHX o6pa3U8X MOJKeT cymeCTBeHHO B1IIIS!Tb MeiiKOAHCnepc­

/17/ 
HOCTb o6pa3Ua 1 COXpaHSiromaSICSI BO BCell. HCC1IeAOBaHHOlt o6naCTH COCT8BOB • 

llO-BIIAIIMOMy1 C STIIM 06CTOS!Te1!bCTBOM CneAyeT CBSI3biB~Tb MeHbWIIe 

Ha6nroAaeMbie 3Ha'leHHSI H 6onee C110lKfiYIO 3aBIICIIMOCTb H 1 oT coc-

TaBa B OTOJKlK8HHbiX o6pa3UaX. 
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3axaneHHhie oopa3Uhl npellCTaBnSIIOT COOOJ! oonee npOCTyiO CUCTeM)', 

noaToMy npu ot5cyJKLleHHU noBelleHHSI H
1 

Mhi orpaHH'IHMCSI TOnhKO 9TH­

MH oopaauaMH, BenH'IuHa H 1 B coellHHeHHSIX JKeneaa onpellenSieTCSI PS!LlOM 

. OOCTOS!TenhCTB, U3 KOTOpbiX, nOMUMO nonSipuayeM'oCTH HOHHOI"O OCTOBa, H8HOQ­

nee ,CyllleCTBeHHhiMH S!BnSIIOTCSI XapaKTep XHMU'IeCKOJ! CBSI3H (y'laCTHe 3d -

aneKTpOHOB B 00p830B8HHH CBSI3U, npucyTCTBHe 4 S - aneKTpOHOB H Llp,), CTe­

nellb "3aMOpOlKeHHOCTH" OpOUTanbHOI"O MOMeHT8 HOHa JKeneaa H LlUnOnhHhie 

/35/ 
B38HMOLlel!CTBHSI C OKpylKBIOIIlUMH UOH8MU , noCKOnhKY BKnSLlhl OT nepe-

'IUCneHHhiX npU'IHH B H 1 He MOI"YT Oh!Tb OIIeHeHhl B H8CTOS!IIlee Bpe!'1Sit Mbl 

He oylleM OOCYJKLl8Tb npOUCXOlKLleHHe 3Ha'leHUSI HI • HecxonbKO BhiWe Mbl 

OTMeTHnH, 'ITO nOSIBneHHe LlBYX 3H8'1eHHl! HI B oonaCTH 0,05 <x< 0,10 cne­

LlYeT CBSI3hiB8Tb C BnHSIHHeM BaKaHCHl! Ha onuJKaiiWHX K .. HHM COC~Llefi B nOLl­

peweTKe JKeneaa. HenocpellCTBeHHOe nollTBepJKAeHHe aToro npeAnonoJKeHHSI 

Mbl nony'IHnu, U3y'laSI COOTHOWeHUe HHTeHCUBHOCTefi ABYX 'weCTepoK", 

KaK BUAHO U3 puc, 4 (HUlKHSISI KpUB8SI ), Hanu'lue B8K8HCUfi He U3Me­

HS!eT aaMeTHhiM oopaaoM aepoSITHOCTb acjlcjlexTa Mllcct5ayspa. noaToMy OTHo­

weuue UHTeHCUBHOCTeii ABYX "wecTepoK" HenocpeACTBeHHO ABeT OTI!OWeHue 

'IUCna 8TOMOB LlBYX TunoB, nycTb NJ u N 2 - 'IUCno aTOMOB B oopaaue, 

Ha KOTOphiX M8I"HUTHOe none OCTanoCb oe3 U3MeHeHUJ! U yMellbWUnOCb COOT-

BeTCTBeHH00 a X - KOHUeHTp8UUSI B8K8HCUfi B oopaaue . ( B 38nUCU Fe S I+ z ) , 

N, 1-kx 
TorAa ___.... =· , I"Ae k - qucno aTOMOB BTOporo Tuna, npuXOLlS!IIlUX-

N2 k X 

CSI Ha OAHY B8K8HCUIO, Ha puc, 7 npuBeAeHhl 9KCnepuMeHT8nbHhle OTHOWe-

HUSI UHTeHCUBHOCTefi ABYX "weCTepoK' U OlKUAaeMb!e KpUBhle LlnS! k ~ 6 U 

k ... s KaK BUAHO ua pucyHxa, axcnepuMeHTanbHhle ABHHhle xopowo corna-

cyiOTCSI c npuHSITol! UHTepnpeTauuefi AnSI k = 6 • CTpyKTypa sneMeHTapaofi 

S!'leiiKU (puc, 1) n03BOnSieT Ha OCHOB8HUU 9TOI"O peaynbT8T8 yTBeplKA8Tb, 

'ITO yMeHbWeHUe M8I"HUTHOI"O nOnS! H8 27:!:1 K9 npOU30WnO Ha WeCTH 8TOM8X 

JKeneaa, OKPYlKB!OIIlUX BaKaHCU!O B c - nnOCKOCTU. npS!MOe OOMeHHOe B38U-

- . /27 I 
MOAeHCTBUe, paCCMOTpeHHOe B paoOTSX ryAUHacpa · , He MOJKeT ooecne-

'IUTb. T8KOI"O scpcpeKTa, noaTOMY ·Mhl AOnyCKaeM cymeCTBOBBHUe CUnbHOI"O 

KOCBeHHOI"O cpeppOM8I"HUTHOI"O OOMeHa MeJKAY 8TOM8MU JKeneaa B C - nnoc­

KOCTU C nOMOIIlb!O 8HUOHOB Cepbl U3 COCeAHHX cnOeB, Yron CBSI3U, paBHbil! 

0 ' /27/ 80 , onaronpUSITCTByeT T8KOM)' B38UMOAeHCTBU!O (eM, , CTp, 180), no-
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PHe,7, 0TIIOW9HH9 HHTeHeHBHOeTeii .'weeTepoK" B 38BHeHMOCTH OT eoeTaBa 

Ami k •· 6 H k =· S , ! - 9KenepHM9HTanbllb19 3118'1911Hl!, 

BHAHMOMy, B PliA9 eoeAHH9HHii .C eTpyKTypO!i THII8 Ni As 9TO B38HMOAeiieT­

BH9 l!Bnl!eTel! npeo6naA8101I(HM, TaK .· K8K tPePPOM8I'HHTH8ll BbleTpOeHHOeTb en H­

. noa a .c - nnoeKoeTH eoxpaal!eTel! npH aeex ljlaaoahiX npeapamaeHHliX, aKniD­

'!al! nepeXOAbl K tPePPH- H ljleppOM8I'HHTHblM eoeTOl!HHl!M Bee!i peweTKH (eM~, 
/36/ . . . 

HanpnMep, ), noaeAeHHe M8I'HHTHOI'O .. paemenneHHll B MOHOKnHHHOii ljla-

39 A89T AanbHeiiwee IIOATB9p~A9HH9 STOll TO'IKH 3peHHl!, aefieTBHTenbHO, 

Ha6n10A89M09 3H8'19HH9 H I , OTHeeeHHOe H8MH K aanonHeHHbiM enOl!M lKe-

neaa, Mano OTnH'!aeTel! OT HI B eTeXHOMeTpH'!eeKOM o6pa3lle ( 303 + 2 

BM9eTO 310 ~ 2 KHnospeTeAa) ,B TO lK9 Bp9Mll B enoSIX, eoAeplK81IlHX BaKaH­

eHH, Ha6niOA810TCll eymeCTB9HHO M9HbWHe 3H8'1911Hll H1 (252 H 228 KHno-

9pCT9A Anl! x = 1,132), HanH'!He Aayx aaa'!eHnfi Mar'HHTHOI'O nonl! yKa-

3biBaeT Ha eymeeTBOB8HHe ABYX He9KBHBaneHTHbiX OKpylKeHI!ll J!(eneaa aaKaH­

elll!MH, CymeeTBY!OlilHX K aaeTOl!lileMy apeMeHH AaHHhiX no Mai'HHTHOfi H aTOM­

Holi CTpyKType, 110-BHAHMOMy, H9AOeTaTO'IHO Anll KOHKp9TH38llHH 9TIIX ABYX 
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COCTOSIHHil:, 0TMeTHM nHIIIb, "iTO HHTeHCHBHOCTH Ha6monaBWHXCSI HSMH nHHHlf 

( B UOpS!ltKO yMeHbWeHHSI MSI'HHTHOI'O nonS!) 1 paBHb!O 1 :t 0 178:0,84 (! 0,1) nnR 
/11/ 

COCTaBa X = 0,132, He COI'n~CYIOTCSI C MOnenbiO BepTO C 'IeTHhiMH 

3anonHOHHblMH CnOSIMH1 OTHOCSIWOi!:CSI K COCTSBY X = 1,142, B nocnenHeM 

cny'tae OTHOWeHHe HHTeHCHBHOCTei!: nonJKHO 6b1Tb 1 :0, 75, 

YMeHbWOHHO H1 (nnSI STOMOB 6e3 BSKSHCHi!: cpenn 6nRJKai!:WHX COCe-

nei!:) c 312! 1 no 301 .!._ 1 KHnoapcTen, Ha6niOnaeMoe c ynenn'IeHHeM x 

npH COCTane X =" 0,~5 .(puc, 3), CBSI3SHO C nepoxonoM B B-8 !j>aay, npH 

STOM nepexone, UOMHMO npyt'HX H3MeHeHRi!:1 npOHCXOnHT llOBOpOT CllHHOB H3 

HanpanneHRSI, nepne·anHKynRpHOt'O C - nnOCKOCTH, B STY nnOCKOCTb 1 'ITO 

MeHSIT BKnan B Hl OT nnnon&Horo naanMonei!:cTBHR. Pac'teT, BhmonaoHHbii!: 

MeTOnOM npSIMOI'O CyMMRpOBS!IHSI 
/37/ 

c fL Fe =·3,57 fL B 1 naeT H3MeHOHRe H 1 

Ha 15,3 Knno~pcTena, '3aaK naMenenHSI connanaeT c Ha6niOnaeMhiM, ecnn no-

nycTRT&, "iTO H 1 na Slltpe nanpanneuo npoTRB aneKTpoaaoro cnnna. XoTSI 

Ha6niOnaeMoe H3MeaeHne H1 

MY, ynonneTnopHTen&Ho. 

II Me!lbWe paC'IOTJIOI'01 COI'nacne, llD-BH.QHMo-

H!ITepeCJiblM BOUpOCOM SIImSieTCSI cymeCTBOBSHHe 6nUJK!Iet'O UOPS!ltKa B 

pacnonoJKeHUH BSKSHCUi!: B HHTepnane COCTaBOB X. = 0~0,090, rno pOIITt'e­

JIOCTpyKTypHble uccnenonaauSI He o6HapyJKHBaiOT nan&aero nopS!ltKa. XoTSI 

npS!MhlX noKaaaTenbCTB Cy!lleCTBOBSIIH.Il 6nUJKliOt'O UOpMKa UOKa IIOT, llen&-

3SI HO o6paTHTb .BliiiMaHHSI Ha cnenyiOWee 06CTOS!Ten&CTBO, nnSI YCTOi!:'IHBO­

t'O cyweCTBOBSHHSI BSKSliCHli BhiCOKOli KOliUOliTpaUHH B nonpeWOTKO JKenoaa 

npuxonuTCSI nonycKaTb 1 'ITO B3SHMOnelfCTBUe MelK.QY BaKaliCHSIMH HOCHT xapaK­

Tep oTTanKHBSlli}SI• PaccMoTpeHHe B03MOJKnocTett peryngpnoro paaMoWeHnSI 

B nnOCKOCTH OTTanKHBSIOWUXCSI WOCTHYt'Onbi!HKOB1 HMeiO!IlHX B UOI!Tpe BaKall-
~. . 

CHICo npUBOnHT K CYWOCTBOBBHHIO KpUTH'IeCKHX KOHUei!TpaUHll: BSKSIICHll:, KO-

TOpble COBnanaiOT C H3BeCTllblMH <!Ja30Bb!MU t'paliuUaMH B CRCTeMO Fe S l + ·:z: 

TaK, CUTyaUHH1 B KOTOpoll: KSJK.Qbllf WOCTHYI'OnbiiHK 113 aTOMOB BTOpOI'O THUS 

6KpyJKeH pRnoM H3 aTOMOB, ne HMOIOIIlHX naKaHcnll: cpenn 6nnJKai!:wnx cocenei!: 

B nnoc;KOCTH (puc, Sa), COOTBeTCTBye·r COCTSB X =0,090, BbiWO aTOll: 

KOHuenTpaunn na'InnaeTCSI nepepa9npeneneune BaKaucni!: no 'IepertYIOWRMCSI 

nnOCKOCT.SIM, COllpOBOJKnaiOLUOeCSI UOIIHlKe!IReM CHMMeTpHH H l!SCTynnenHeM 

<!JeppHMSI'HeTH3Ma, npu X = 0,055 B03MOJKIIO pacnonOJKO!IHe, UOKa3ai!HOO 

HS puc, 86, ~holi KOHUOHTPSUIIH TaKJKe COOTBeTCTByeT <!Ja30BSSI t'pSHHUa, 
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Pac,8, B03MOJKHOe · pacnonoJKeHae BaKaacall:: a) lln!l x ..:0,091 (FenS 12 ), 
o) lln!l X = 0,055 (Fetes l\ll). 

pa3llen!liOI!la!l CTpyKTypbl THna Ni As H CBepXCTpyKTypy Tana Fe S t,oo, 

TaKOe COBnalleHHe KOHUeHTpauall:, BepO!lTH00 He !lBn!leTC!l cny'lali:HbiM, a OT­

palKaeT cymecTBOBaaae 6naJKaero nop!lliKa B pacnonoJKeHHH BaKaHcall: a Bna!l­

Hae aToro nop!lliKa Ha apyrae CBoll:cTBa, no-BHAHMOMy, xopomo aaaecTHa!l 

pa3MblTOCTb 3THX <jla30BblX rpaHHU, npO!lBn!liOI!la!lC!l H B HalllHX H3MepeHH!lX0 

TaKJKe ooycnoBneaa nnaBHOCTbiO H3MeaeHH!l xapaKTepa 6naJKaero nop!lliKa B 

pacnonoJKeHHH BaKaacall:, 

• B aaKniO'Ieaae aBTOpbi BbipaJKaiOT rny6oKyiO npaaaaTen&HOCTb COTPYliHH­

KaM neHHH~paACKOrO rocyllapCTBeHHOrO YHHBepCHTeTa npo<jleccopy C,~.ApHH, 

B030YAHBIIleMY HHTepec K aToll: TeMe, H KaHAHAaTy XHMH'19CKHX. HayK T ,A, CTo­

ngpOBOll:, niOo93HO npeAOCTaBHBI!lell: o6pa3Ubl CHHT9TH'19CKHX CYnbtPHAOB, 
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