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3alpONIOHOBAHO TMPOCTY MOJEIb KOHJEHCOBAHOI PEYOBHHU,

OCHOBaHY Ha IOJIOKEHHI MPO HE3aNeKHICTh (hOpMH Ta 00’ €MIB aTOMIB Bij B3AEMHOTO

pO3TalllyBaHHS, MPU 3aJEKHOCTI 3arajbHOTO 00’€MYy PEYOBUHHU BiJ BIAHOCHOTO

po3TtanryBaHHs atoMiB. [Ipu BuUIMAIKOBOMY BIHOCHOMY TIOJOKE€HHI aTOMIB Y

pedyoBUHI (aMOp(HUI CTaH, CKJIOMOAIOHMH, piAKUN) 00’€M CyMilll aToMiB Oyae

CyMOIO0 00’€MIB OKpPEMHUX aTOMIB, PO3TAllIOBaHUX MOAIOHO M’SIKMM HIApOIO10HUM

o0’ektam. CratucThuyHa OOpOoOKa EKCIIEpUMEHTAIBHUX JaHWX II0Ka3aja, IIo

BUKOPUCTAHHSA CEpPEIHIX MOJISIPHUX O00’€MIB JO3BOJISIE 32 XIMIYHOIO (POPMYIIOIO

BU3HAYATH MIUIGHICTh Ta MOJISIPHUIA 00’€M 3 CEpeHbOI0 MOXUOKOI0 12%, sika MOXke

OyTH 3HM)KEHA MPU BpaxyBaHHI CTPYKTYPHUX OCOOJIMBOCTEN CIIOMYK.

Kuaro4oBi cioBa: cepenniit MoisipHui 00’€M, XIMIUHI €JIEMEHTH, CIOJIYKH,

PO3paxyHOK.
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Maca, 00’eéM Ta HasABHICTb HEAUIMMHX YacTOK - aTOMIB € T'OJIOBHUMH
MNOHATTSAMM JUIS BHU3HAUEHHS MaTepii B CydacHId Ximii, SKHH NPU3BOAUTH IO
(GbopMyITIOBaHHS TOJIOBHOTO MPUHIIUITY - 3aKOHY 30€pEKEeHHS MacH.

ToMmy Bci cTeXiOMETpUYHI PO3paxyHKHM Yy Ximil OCHOBaHI Ha MPUHIUII
aUTUBHOCTI Mac aTOMIB Ta HE3aJIEKHOCTI Macu CIOJYKH BiJ ii cTpykTypu. Lle
JI03BOJISIE TIPOBOAMTH PO3PaXyHKH 3a XIMIYHOIO (OPMYJIOI HE3alek HO Bl HOro
(dazoBoro crany, ckiaamy, abo yMoOB 1i OTpUMaHHS.

JloriyHUM PO3BUTKOM IBOTO TIAXOAY Ma€ OyTH TMPUIYIICHHS 100
HE3MIHHOCTI 00’ €My aTOMIB IIPU YTBOPEHH1 XIMIYHHUX CIONYK. AJie J0ci el miaxia €
Maii’ke HE pO3BUHYTHUH.

OCHOBOIO Cy4YacHOro MiXOLY O PO3PAXyHKIB MPOCTOPOBUX XapaKTEPUCTHK
CHONMYK € MOJENIOBaHHS iX CTPYKTYpPH Ha OCHOBI PI3HMX TEOPETUYHHX MOJIEINICH,
CTPYKTYpU 3B’SI3KIB MK aTOMaMH{, 1, caM€ TOJIOBHE, BU3HAYEHHSI MOJIEKYJN SIK
OKpPEMHUX HEe3aJIC)KHUX 00’ EKTIB.

B pe3ynbTaTi, Ha CbOrOJIHINIHINA I€Hb, BAKOPUCTOBYIOTHCS Pi3HI BUAU Pa/lyClB
AK JJI1 OKPEMHX aTOMIB, Tak 1 /il QYHKIIIOHAJILHUX TPYI, BBOASTHCS Pi3HI MOMPABKU
Ha BIUIMB 3apsily, B3a€EMHOTO PO3TAllyBaHHS Ta iH.. AJie 3arajJbHOTO Ta MPOCTOTO
AITOPUTMY PO3PaXyHKY HIUIBHOCTI a00 MOJISIPHOTO 00’ €My, HAOUIbII HEOOXITHUX 3
TOYKHU 30py MPAKTUYHOTO BUKOPHUCTAHHS XapaKTEPUCTHK, JA0Ci He icHye. Tak 1 joci
€IMHUM JOCSITHEHHSIM Cy4acHOi XiMii B LIbOMY MHUTAaHHI JOCI 3aJIMIIAETHCA 3aKOH
CTaJ0Tr0 MOJISIPHOTO 00’ €My Ta3y.

Jns  BupimieHHs 1€l MOpoOJeMH  3alpoONOHOBAHO  MPOCTY  MOJEIb
KOHJCHCOBaHO1 peuoBHHU. OCHOBHUM MPHHIIMIIOM ITi€l MOJETI € TIOJOXKEHHS PO
HE3aIeKHICTh (HOopMHU Ta 00’€MIB aTOMIB BiJl B3aEMHOTO po3TanryBaHHsS. J[pyrum
MPUHIIMIIOM € TIOJIOKEHHS PO 3aJeKHICTh 3araJlbHOTO 00’€My BiJ BiHOCHOTO
pO3TallyBaHHs aTOMIB.

3riJHO UMM TOJIOKEHHSM, PU BUMIAAKOBOMY BIJHOCHOMY IOJIOKEHH1 aTOMIB Y
pedyoBHHI (aMOpHUI CTaH, CKJIOMOAIOHWH, piAKuN) 00’eM cymimn aTomiB Oyze
CyMOIO 00’€MiIB OKpEMHUX aTOMIB, PO3TAIIOBAHUX MOMIOHO M’SKMM NIApOTOIIOHUM

00’€exTaM, sIKI 3aliMalOTh BECh MOXJIMBUN MIKATOMHUM MPOCTIp, 1 TAKUM YHUHOM IX
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cyMapHHUii 00’eM OyJie CKIIagaTucs 3 00’ €MiB KOKHOTO 3 aTOMIB.

[Tpu HasgBHOCTI ocobimuBOCTEl y (opMi aTOMiB, MOXKYTh YTBOPIOBAaTHCS iX
rpynu (MOJIEKYJM, KPUCTATYHI TpaTKu) 3 MEHIIMM, a0o0 OuIbIIUM 00 €MOM 3a
PaxyHOK O1IbIII MIITFHOTO PO3TANTyBAaHHS aTOMIB (IITITFHO YIIAKOBaHI KPUCTAIN), YU 3
HAsBHICTIO MPOMDKKIB MK aToMaMH (CJIOICTI CTPYKTYpPH, MOJICKYJISIPHI KPHUCTaJH,
coToBl CTpyKTypH). CepenHiii MOJIbHUN 00’€M TaKUX CIOJYyK OyAe 3aKOHOMIPHO
BIJIPI3HATHUCH BiJl MOJIIPHOTO 00’ €My piauHu a00 aMOP(HOTO CTaHY.

AHani3 HasBHUX €KCIIEPUMEHTAJIbHUX JaHMUX IOKa3aB, IO CIPaBi OCHOBHUM
mapamMeTpoM, IO BHW3HA4Ya€E MOJSAPHUH 00’€M, € XIMIYHHA CKJIaJ PEYOBHUHM.
ExcrniepuMeHTanbHl 3HA4YE€HHS MOJIIPHOTO OO0'€eMy CHOJIYKA B 3aJ€XKHOCTI Bij
TeMIlepaTypu, TUCKY, (a30BOro crany, noiximopdHoi Moaudikailii BiIpi3HIIOTHCA B
cepeanromMy Ha 10% (xoua ans aeskux kiaciB cnoiyk pocsarae 300%), 1o 103BoJise
po3paxyBaTy MOJSIPHUI 00'€M 1 IIUIBHICTh CIOJYKHU JIJISi KOHJEHCOBAHOTO CTaHy 3a
XIMIYHOIO (POPMYJIOIO 3 TAKOKO TOYHICTIO HaBITh 0€3 BU3HAUCHHS HOTO CTPYKTYPHHUX
0COOJIMBOCTEM.

Takum dYMHOM, JUIsI BHUIIAJKY KOJM CepeAHii 00’€éM pEYOBUHU Y
KOHJIEHCOBAaHOMY CTaHI HE 3aJIeXKHUTh B1Jl KOHKPETHHX YMOB (TOOTO BiJ CTPYKTypHU
PEYOBHHM Ta 11 CKJIaay), BIH MOXKe OyTH MPEACTABICHUM CyMOIO CEepefHiX 00’ €MiB

KOXKHOTO 3 aTOMIB 1 3aJIEKUTh TUTHKHU BiJl KUIBKOCT1 aTOMIB Y PEUOBHHI.

V=Y n-V,

Ac,
vV Y Y ’ 3 .

¢ — CepeaHii MOISPHUN 00’ €M CITOJYKH, CM /MOJIb;
Nj — KIJTBKICTh aTOMIB I-€JIEMEHTY Y CIOIYILi;

.o o . . 3

V; — cepenniit MosipHUI 00’ €M I-€JIEMEHTY Y CIOJYII, CM~/MOJIb.
a cepemHs UIUIBHICTh MOXKE OyTH OTpUMaHa SK BIJHOIIEHHS CEpPeaHbOT

MOJISIPHOT Macu Ha CepeiHIi MOJISIpHUI 00’ eM

ze,
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. . 3
d.— OIUTBHICTH CIIOTYKH, CM /T

M. — MossipHa Macca CIOJTyKH, T/MOJIb;

N — KUIBKICTh aTOMIB I-€JIEMEHTY Y CITOJYIIL;

M; — MmomsipHa (aTOMHA) Maca I-eJIeMeHTY, I/MOJIb.

JIns po3paxyHKIB CepeHIX MOJISIPHUX 00’€MIB €JIEMEHTIB OYyJI0 BUKOPHUCTAHO
JaHl II0J0 €KCIIEPUMEHTATbHUX JaHUX HIUIBHOCTI 1233 cronyk, KUIBKICTh CIOJIYK
IUI OKPEMHX €JIEMEHTIB Jlocsrana 55, sl NeIKUX HeAOCTIKEHUX eIEMEHTIB Oyio
B3STO BChOTO 3 crmoaykd. Jleski cmoiayku Oynau TIpencTaBlieHI JeKUTbKoMa
nommMophHUMH MOAU(IKALISIMU, Ta PI3HUMU (DazaMu (TBEPAOIO Ta PIAKOIO).

J10/1aTKOBOIO MEPEBIPKOIO HAIWHOCTI OTPUMAHUX 3HAaYeHb OyJia HasBHICTH iX

3aKOHOMIPHUX 3MIH B 3aJIEKHOCTI BiJ MEpioAy Ta IPyNU €JIEMEHTY y NeploJuyHIN

CUCTEMI.
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Puc.1. Pe3yabTaTn po3paxyHKiB MOJIBHOI0 00’€MYy Ta INIJILHOCTI

TakuM 4UHOM, TIPOBEACHI TOCTIHKEHHS T03BOJIMIIM OTPUMATH Cepe/iHI 00’ eMHU
eneMeHTIB (Tabu. 1), ski 3 cepeauboro moxuokorw 70 11.9% 103BOJNSAIOTE OOUUCIUTH
MOJIIpHUM 00’€M Ta 3 cepeaHbor0 MoxuOKkorw 10 11.5% MABHICTE CHONYKH Y

KOHJICHCOBaH11 (pa3i nuie 3a XiMiuHow hopmyioro (puc.l).

147



Taoauusa 1

. . . 3
3HaveHHs cepeHIX MOJLHUX 00’€MIB eJleMeHTIB, CM /MOJIb

H 4.1 Sc 79| Nb 88| Pm 12.6 TI 125 Md 14.8
He 74 Ti 6.5| Mo 86| Sm 13.1 Pb 172 No 16.0
Li 54 \Y 5.8 TC 9.3 Eu 13.7 Bi 20.4 Lr 10.0
Be 4.5 Cr 5.8 Ru 81| Gd 144 Po 245 Rf 8.4
B 441 Mn 6.8 Rh 78| Tb 173 At 30.0| Db 7.6
C 5.7 Fe 5.5 Pd 83| Dy 16.0| Rn 36.9 Sg 8.0
N 59| Co 46| Ag 11.3| Ho 15.8 Fr 30.0| Bh 8.6
) 6.7 Ni 48| Cd 13.0 Er 155| Ra 25.0 Hs 7.5
F 82| Cu 7.9 In 115 Tm 153 Ac 173 Mt 7.5
Ne 133 Zn 9.4 Sn 155| Yb 16.3| Th 154 | Ds 8.5
Na 109 | Ga 9.2 Sh 19.1 Lu 104 Pa 13.8| Rg 17.5
Mg 78| Ge 115| Te 23.0 Hf 8.8 U 124 Cn 20.0
Al 74| As 141 I 215| Ta 7.7 Np 11.0| Nh 14.0
Si 8.7 Se 174 | Xe 31.0 W 8.1 Pu 11.7 F 20.0
P 10.3 Br 21.1 Cs 27.2 Re 8.7 Am 124 | Mc 25.0
S 12.3 Kr 25.1 Ba 220| Os 7.7] Cm 13.2 Lv 30.0
Cl 149 | Rb 21.3 La 194 Ir 7.6 Bk 16.2 Ts 36.0
Ar 19.2 Sr 16.6 Ce 174 Pt 8.6 Cf 150| Og 42.8
K 17.8 Y 11.4 Pr 156 Au 14.5 Es 14.9

Ca 14.5 Zr 9.8 Nd 141] Hg 16.4| Fm 14.8

Ak 1 nepeadayvanoch, Npu OOYUCIECHHIX 0yJIO BUSBICHO JACKIIbKA FPYIl CIOMIYK,
K1 MaJIi CUCTEMATUYH1 BIIXWJICHHS B1J] 3arajibHOI 3aJI€KHOCTI, ajieé BCl BOHU MOXKYThb
OyTH MOSICHEH1 OCOOIMBOCTIIMU 1X CTPYKTYPH.

Tak akTHBHI MeTaJM, 1HEPTHI Ta JBOATOMHI ra3H, KOOPJWHALIWHI CIOJYKH
Majau OUThbINI MOJISIpHI 00’€MH, 3 3aKOHOMIPHOCTSIMHU, $IKi OyayTh BHU3HAY€HI B
MOTAJTBIITUX JTOCTIPKSHHSX.

JlonaBaHHs 10 pO3paxyHKIB HOBHX CIIOJIYK HE TMPU3BOAWIO JO 30LIBIICHHS
MOXUOKU PO3PaXyHKIB Ta CTAaTUCTUYHO 3HAUYMMHUX 3MIH Yy 3HAUCHHSIX CEpeiaHiX
00’€MIB €JIEMEHTIB, 10 BKa3y€ HA HAAIMHICTh OTPUMAHUX JAHUX.

TakuM 4YWHOM, BHUKOPHCTAHHS CEpPEIHIX MOJSPHUX 00’ €MIB €JIEMEHTIB
JI03BOJISIE JIETKO BU3HAYaTH HE TUIBKM MAcOBl XapaKTEPUCTUKH CIIONYK, aje W Taki
BOKJIMBI XapPaKTEPUCTHKH, SK IMUIbHICTh Ta MOJSPHUN 00’€M TUIBKK 32 XIMIYHOIO
dbopmysnor0 3 cepenHbolo Moxuokow y 12%. A mpu BpaxyBaHHI CTPYKTYpPHHX
0COOJIMBOCTEM CMOJIYK 1151 TOXUOKA MOXKe OyTH 3HAYHO 3HMIKEHA.
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