




%ni~.rCC~ad CBlI3b OCJ'qeCTBJLIIeTCR BWleHTHbIhfN 31IeIClpOHalfIX. y S- H P- 
3JIehfCHTOB B&l'leHTHbIhlH ILBNIIOTCR 3JIChqOHbl  BHeIIIHeTO CnOX (ns llp), Y d- U f- 
s n e ~ e m ~  S- ~ J I ~ ~ C T P O H ~ I  E H ~ I I I H ~ ~ O  cnox a d ~ I C I C T ~ O H ~ I  rrpemnemnero cnox [(n- 
l)d ns]. 

&m ormcam nprrpow n c ~ o i i c r ~  ~ I ~ C C K O ~  cBmn naN6once q o ~ o  
E I C I ~ O J I ~ ~ ~ E O T C R  m e  xBamoBonrexamrrccme TeopriH: h i m  s aneman  c~mefi  - BC 
a M ~ T O A  MorreqxRpm1r; ~ P C j ~ ~ m c i i  - h"1 &li onlicamm c p m ,  0 6 p a 3 0 ~ a ~  N 

CBO~~CTB M M M ~ R C ~ .  coew~en~i i i  I IOIIOJIH~TC~BO acnona3ye~c~ ~ e o p m  
K p H C r a R ~ ~ C K O ~ O  n0xR (Tm). 

METOA BAJIENTRMX C B R S E ~ ~  ( ~ e ~ o n  BC) 
Cornacno ~ e r o ~ q .  BC ItosanenrHax C B ~  h~exixy ~ [ I ~ Y M I I  aToMmu o6pa3yercr 

JTpK lTOMOII@ O ~ O G  WIi HeCKOnbKUX 06- (JI~~ama~~alWbEi MeXJy DJ'AUI 

a ~ o ~ a h u r )  3nerrrpo~r~b1s nag. T a ~ a x  c~x3b m m m  mjwempo~oi i .  
Kosanem~ocn aTohra pasm wc.9 o6wm srre1,qmm.m nap, 06pa30~wmx UM B 

xmmecKoM CoemeHm. I(O~PI~(;TBO DTOMOB I ~ R A  rpynn amhfoB, 
~enocpeACTBemo ca~3armbrs c ueHTpammr aTohroiv ( 0 6 0 3 m ~ a e w  A), 
m!smam ero KoopnrHarpromuii rmnohi (0603name~m n). 
K O O ~ A ~ O H H O ~  wcxo qeHTpa.aRoro alms paw0 wcny - am&, 
o6pa3yehranr HM B hloneqne. npocrpaxcr~e~aoe pacrronoxemxe cr-cemeii 
oIrpeaeJuIeT npocrpaxxcmeHqm ~ o ~ @ q ~ a r a n o  h I o n e ~ m .  

06w napa M O X ~ T  B O ~ H ~ ~ ~ T E .  3 CCPT & 0 6 4 e m n e ~ m  Hecnapemxx 
3JIeMpoHOB aTOSlOB. R 3TO?.l C.l)%e rOBOpXT. Im, WBaJIeHlaaa CBX3b 

0 6 p m o ~ a ~ a  no 06hfe~~0hfy ~ ~ e x a ~ r t s r y .  %cno nccnapemrm snerrrpoxos B amsic 
MOXeT J'BeWBBaTbCII B pC3YJIbTaTC eM) B O ~ ~ J W X ~ H R I I ,  IlplfBO,l@I!Ier6 K 

paccnapmaam sanemtracu sneK-rpoHmn nap H o6pa30~amo 6onamero rwcm 
c~a3eii. Bos6ymseme hioxeT 6bmb B ~ ~ ; U I C ~ H O  n B nepexone Hecnapeaabnt 
3JIt3MpoHOB Ha 0p6KlWfb, 3aH5ll37-3 XpyrHAf H K U Z i ~ K W I , \ f  3JIewHOM (cIUPHB~HB~ 
s n e ~ p o ~ o ~ ) .  Bo36yxaeme ~ T O X ~ O B  ao HoBoro Banemor0 como1rt1~s  ye^ 
V T  3Hepm KoToPbIe 3XI"CAf IiOMIICHCIipJWTCR ~HCPTIK& ~ ~ ~ n e h f 0 k  nPU 
0 6 p a 3 0 B a t . m ~ ~  

BO~MOX~EI  H qyroii. - a o ~ o p a o - a ~ a e m p d  uexam31u 0 6 ~ -  
m~anerrnroii cas3n. B r n ~  cnyrae o m  a r o ~  Cpo~op) t z p e ~ m e ~  
snempomyro napy, a npymii aToM (axuemp) mer crro6astryta Banemfym 
0filXTaJIS. Banemme B03MOXHOCTH aTOhfOB O~JlXKYX%, ZIpeX4e BCeIY), 
nonommeM sneMmoB B nepnom n, B afenbrneii cxncrm, nonoxcemeM, 1~ rpynne. 

3ne~e11-m 1 rrepuom miem omiy B m e m  0 p 6 ~ m m  (1s). Y 3~1e~em-o~ 
2 nepnom Banexn-izbxmi m m x a  YeTarpe 0p6mamr BHelWero 3nepmmec~oro 
ypow: o m  2s- w Tpn 2p-op6a~~m.  Y ~ J I ~ M ~ H T Q B  Tpenero H nocJIwymmEar 
nepaonoB Banemaam R B ~ T C R  ~e T O ~ K O  S- n. p op6mm.q AO E d-op6raa.rm. 
Omam, MK UOIL~~ME~KIT pacrem, d-op6mani o 6 m ~  ~ m o l  6onarno6 
saepme$ wu ~ o s ~ i o m m  HZ: jwimix B 06pa30B.a- c~me-2 x e 3 ~ a m x . m .  



T a m r  o6pa3o~, y s- a poneNemoB aanemmIMu m m x a  snerrrpo~br 
pacnoxowcemine Ha sHeenwehi jyOBHe. Y d-3ne~eH'rQ~ BanernmlMn asnrnoTcrr 
sneprermecmi 6,m3mie Aesm op61f~aneii: o m  s - o ~ ~ N T ~ ,  T ~ H  p-op6mam H 
 NIT^ d-op6meii.  

Ecnu aTOh1 o6pmyer xrtMH.I~CKEie CBmN 3a C'ICT 3~eICIpOHOB WHbDt 

3HeprerrFiecwcr C O C T O I I ~ M ~ ~ ,  He C K ~ H O  o ~ m a m m c ~  no 3HeprHH ( 3 n e m m  
Pa3HbDI IIO.Q~OBH~G), TO CBR3H ~OP~~MP~TH)TCII 3JfeKIpOHahlII He i(YHCTbIx)), a TaK 

s p - m 6 p ~ 3 a 1 . t ~ ~  C O O T B ~ Y ~  ~anemrmii yron B 180°, s$ - 120'. sp3 109.5' u 
T.A. 

B ~ e ~ o ~ o p b x x  c ~ a m  B r n 6 p m  ymmym~ He o6pa3portrxic C U J I ~ ~  

BaxerrrHHe snerrrpomme napbx uempnmooro amMa ( ~ e c ~ ~ 3 m a m w e  
s n e v m m e   nap^). r & m q a w m e ~ w r ~ ,  IIOH$H~YPO~YMO Monewm WIR nona B 

TNII rn6pmxiqm onpenemer CyMMapme wcno am-nwr H 

(o~~I~KoB) ,  yracrsymnwx B o 6 p a 3 o ~ a m ~  o - caweii, a3aiemmcrr. OGpa3ye~crr 
Taxcoe x e  r~ucno owaKosbCt no Q o p ~ e  H aHeprliIi rH6pwtbnr ofimneii. 
K w o q  nmy rdpnamaqm o m r a m  c ~ o i i  ~ane~mnmi yron H cBoa 
npocqaHcrsemiarr ~o~@myparwr  hf0JIeKj;jllrI wm EoEQ. B m 6 w c  1 rIpeACTaBnem1 
TEWI r u 6 p ~ ~  c m m m i i  m n e r n w  op6manek uempanr~oro aTova K 

crrseyaronwe mf ~ r n  D[POCIPancrBemm K O H @ ~  MoncKyn. 
Ta€i.waqa 1 

w e c ~ m m m m  a - m e m p o m  nap. B cnytrae yracrm s rw6pmaum 
H e C B I L 3 b E U O m  Mp I I P O H C X O ~  EClGIXefaEe ~ E l I b ~ o ~  l X O M ~ H E  NOlIClCyn B 

B ~ J I C H T H ~ I ~ ~  jTOn 0TRIIOHRen:II OT T ~ o @ ~ c K ~ ~ O .  KO- m6pm1nam 
ofimaneii r p y ~ ~ o  n p e ~ c ~ a 3 a ~ b  ~ i p a ~ e e .  IIpe~c-raarrem o Tmre r ~ 6 p ~ ~ m a r p a r  
h~oxmo N C ~ O ~ ~ O B ~ T ~ ,  ecm m B m a  r e o ~ e r p m  Monercyn. 

&m npeacmami H 06asc~e~1llf c r p o e ~ ~ ~ f  Monehyn, m m ~ e r p r n e c ~ o i i  
@ ~ M H  N ~ u n a  r ~ 6 p 1 . ~ v w m ,  6xmamamqero aaMIyIO r rpoc rpaxc r sev  
~ o n @ u q p w m ,  ~cnonb3ye~crr Teopm noxcmzuoaamsx sne~mpo~~anr  nap  em^ 
T m e c n ~ ) .  Cornac~o 3~0ii  mpm npoCIP;LI(meHnoe pacIIonoxeme a m m s  
B O ~ J T  uem-pamnoro amMa B MoneKyne onpeaemerca mcnohr H pacnonoxemeM 

T x ~  r u 6 p m 3 a m  
BTOMHbIX ~~HlTilIe% 

s e x  BanembIx csmbmamm H HeCmmmm O - ~ J I ~ K ~ ~ ~ H H ~ I X  nap, 
O ~ ~ ~ I I W X  aTOhf. 
4 

~ ~ H C I B ~ H H ~ R  K O H @ ~ ~ ~ Y K X  h1OJIeKj';I 



' ~ C . X O  CB87bIBZOLqHX 3!ICKTPOI?RbI?C nap p a B H 0  K O O p ~ I Q f O H H O M y  YEICJIJ' 

11e~~pam~oro  aroaia. B ~ J I ~ H T H ~ I c  n a p  sneK.rpoHoB, oqyxmnaoi aroai, 
B c n e q c p H e  o n a m a m a m  pacno.-rararorcx B M ~ K C ~ H O ~  y m e m o c r H  A p y r  or 

C B X ~ ~ W  snek?yormax napa, ~ompaa B suameB~o i i  CTeIIeHkI 
c o c p e n o r o ~ e H a  M e w  a r o J i a h r u ,  ~ ~ w a i a e ~  M e H a m e  h i m a ,  =rekg ~ e c ~ r n - w .  
n o v r o h r y  onamcwame ~ p o x ~ m e ~ c s  B naWGommel& C T e n e H x  M e w  

HeCBX3bIBarOnWhlli I la~ lH,  HCCKO,%KO MCHblIIe - M e w  H ~ C B R ~ E J B ~ J C ~ I ~ ~ ~  H 

C B X ~ ~ I B ~ I O I ~ ~ ~  H KaUhIeHbLUeC - h l C q  C R R J 6 I X U O ~ i H  3JIeKTPOHHblMII UapahiH. 

K ~ 0 h i j '  Y E I W  JIOKZilTH3OBaHHbIx 3.rIeKTpoHHMX nap COOTBkTCTByeT CBOX 

npompanmennaa ~o~@r~r - jpa rp rn  a i o n e q m 1 .  ECDM ~ c e  anemomme napar a r o M a  

A ~WYJOTCB c a a s b r a a m m r u m  ( r ~ n  M o n e K y m  AB,), TO M o n e q n a  meeT 
n p a ~ m n y o  r e o a i e T p I p I e c K y m  Qopsiy e orurcsmaexcx n m o ~  r d p w 3 a u m  c 
y r a c m e M  m m ~ o  csmbmamwa s n c m p o H m x  nap (ra6n. 1). Ecm y a r o M a  A 
H e c s m b m m m e  ~ J I ~ ~ O H H ~ I C  n a p b 1  (o6031ra=raro~~a E), TO MoneKynan i  

COOTBeIWByeT ABnEm e wyrax IlpOClpaHCrBeHHWl @OPM~,  V H  3TOM B 

~ ~ P I I I I U ~ ~ L I E I H  IfPmmiaKn. p a c r l t e  ~enoaene-e nap61 ~ B ~ ~ O H O B .  

~ ~ O C T P ~ H C T B ~ H H ~ A  ~ 0 ~ a ~ f y p a I l l i X  HeKOTOpMx DlOXKyJr Xi THll  n r 6 p ~ ~ ,  
mse=rmnwii ~ a ~ ~ o i i  r c o ~ @ l i r q p a s s i i y  npmeaemr B ~aBn.2. 

YKCXO o6mm 3JIChTpOHHbLI; nap, o6pa3~loma KOBaneWXbIe  CBR3H 

mynm a m h f a m ,  o r p x e ~ ~ ~ m  r.pamocm csma ( o ~ ~ H ~ J I ,  J I B O ~ U ,  ~poha r r ) .  
Omiap~arr c m b  B c e r A a  IM~UIC~CR w-CBW~O. l lo~mueme ~ T H O C T E I  C B ~ M  

O~~CJIOEJRHO HxIOifieHHCht Ha O-CB83b ?'t- ~ - C B R ~ B .  %% npllBOAHT K 
ynpo.meHIiH, C B ~ H  ~ a a y  a r o x l a a n i  11 j a i e x b r n e H m o  ~ c m m c p ~ o m  p a c c r o a ~ ~ ~ ~ ~ ,  HO 

~e sme-r H a  n p o c r p a H m e H q w  K O H @ ~ ~ ~  M o n e r c y m .  

3 K c n e p x m e m ~ o  n o r c a 3 a ~ 0 ,  m X - C B ~ H  yam RBJLRIOTCR 
& ~ ~ O K a r m 3 0 B ~ I M l f  H a  H~CKOJXKO a?OAiOB, CBSf3ilIiHHX C Ue-HbIId illDMOM B 

MorreKyJre. B m u  cnyae C B ~  ne IIBJJX~CX A B ~ ~ ~ ~ H T P O B O ~  fie;~omnmo~amym 
Z<l%a3b IipUHBTO ~ 3 0 6 p ~ ~ b  ~ ~ l l p o h f ,  a -- ICOE@- 

M o n e K y m  c rno6prurcemie~ . u e ~ o ~ a a m o i  x-cma mrtxcaeT ~3  ahp pa 
paBHOQeHHaDt pe30HaHCIKblX CIpyKlyp. Bc~IC.~CTBW~ & - O m -  72- 
ureRlpomoro 06rra~a nopmog C B ~ H  M O X ~  6m-b   ath ha, a mai 
a s m m ~  npo~exy-ro~~oi i  M e w  o m a p ~ o i 3  H mr'ioii.  

Tax B m H e  ca2- (CM. rrprniep 5 ) 3~cneprmemnb~o Wemas ~nrma 
-0% cnasn C - 0, p a n H a R  0.129 wsr, lo~m n p o M m y r o r M o e  3naqeme h i e q  

JUIZHO~~ o-prroii (d+,=0,143 mr) K ~~o ih ro f i  (d,4,122 m) csmeii. 
Pasrrouemoc~b B c e x  caaseii O ~ ~ B C K R ~ T C I I  ~enoxwmameii  X - ~ X I ~ O H H O K J  0 6 ~ ~ 3 ~ 3  
M e w  B c e h l a  aToMaMsr, oracqaer nop4mcjr C B ~  1 45 H c o m m y e T  cneaymmeii 
cxeMe:  

r -, 





H o , w p ~ m b  ~ o s a n e m ~ o k  C B ~ B  M n o q ~ o m  MoneKym.1 o u e x u i ~ m ~ c ~  
se.wqri~oE 3.7exc1p1ncc~oro hfohtema mmom, ~ r m  s m m o i i  nmomHoro 
hioxrema p = q . I, rne I - Amma m o r n ,  H I I ~ ~  paCCrOmHe AGW uempaMu 
nprzrroxeHua no;IomrTeaHm K OrpxyaTeJmsrx 3apq90~, a q - a6COm~~oe  
s ~ a s e ~ k n i  e3Tm sapmos). 

Mepoii no.q>aoaM csa3n KEJM~TCR pa3~0m-b 3nempoo~p~1ca~em~mei i  
myx ~ J I ~ M ~ A T O B ,  06pa3y10wm C B R ~ ~ .  qeax 60mme 3-12 ~ ~ ~ I I O C T ~ ,  EM 6onee 
no.mp~oii m~me-rca C B R S ~ .  I l p m o  cmran, ma AIIIIO~I~HEG MoYem C ~ H  - 3m 
Bemop, ~arrpaBnemT OT ye- r r p ~ ~ r o x e m  nonomnaeoro  3 a p m  K qempy 
npmoxieHm OrpxyaTeJIbHoro sapma, T.e. OT 3nehie~~a c ~emmei i  
3xe~~poorprrua~exb~oc~a1o K sxee ie~~y  c 6ommeii mempoo'IpKuanmaocrbm. 
&UIoJIbHbG hlOMeHT MOXCKJ'JTLI, ~ 0 2 e p m e f i  6onee m)?C aTOMOB, 3aBHCHT M K  OT 

I I O N I ~ H O ~ M  oT,zemriblx csmefi, T ~ K  K or rrpoapanm~emoii K O H @ ~ J ~ ~ ~ K H  

Moneh7.m. M H O ~ O ~ T O ~ ~ H ~ R  MoneKyna MoxeT 6bm nonup~oa TOJI~KO B TOM c v a e ,  
ecm cansa B ~ e i i  norurpmr. OAH~KO K IIPH mummi IIOJUIPHNX mmeii hionehyna 
KaK 4CSOC hfOHCeT He BMeTb AIfAIII(OXbHOT0 hiOMeEITa. %I M ~ J I I O A ~ ~ K ; R  B TOhi CII\Yae, 

MOMeHTOB BCeS C B X W ~ ~  Ii HeCBR3bIBaMm 3neMpo&IX nap. ~ ~ C T B F ~ C  

mOmHOr0 AiOhleHTa CBHAeTeJIbCTByeT 0 B ~ I C O K O ~ ~  C L f M M ~ ~ O C T k l  ClpYKQpbI 

~ o n e h - m .  a ero aanrinre - o Hecmisxerpmocm Hanpmep: MoxeKyna COz, m e a  
C ~ H O  nonxpHMe C B R ~ H  C=O, B qenohI JCBJLX~TCB r i e n o q ~ o i i  (p= 0), T.K. 
3neqEwecwre hiohfembr monefi,  pasme no ~emmme, Harrpaanem B 

rrponmononoxcme c-ropo~b~ non yrnohx 180' H UOJIHOCF~~O KOMneHcqyrar npyr 
ra,jTa. n o  3 ~ 0 k  x e  n p l ~ w c  e e n o q m  s ~ w ~ o c w e r p m m e  MoneKymI CI&, 
CF4, SF6 K np. Hecsa3b1~amme 3ne1crpo~~are napb~ c m ~ ~ n o  BJIHS)T FGI XB~JIEMNHY 
~ ~ ~ ~ o ~ r a ~ o r o  xiorrema AxoneKyn. Hanp~mep Money- N H 3  a NJ?3, mferomc 
o r p r ~ r n o ~ y ~ )  T p m o ~ a ~ ~ b ~ o - ~ u ~ ~  Qopq,  cwbao o ' r m m r  

~ m o 2 i  m o n m o r o  hioxtern ( pm = 0,49'10-'~ Knw, pm3 -0,07.10-~ h*~).  
3ro otiascme~crr TeM, m, B Moneqne NH3 Aaapaaneme  mom^ MoaxemoB 
c~mefi  N-H H He~Bff3bIB~~eii  3~eKTp0~~0fi  IIiipbI C O B m a K t T  H npH BeKTOPHOAi 
CJIOXeRIIEI O~YCJIOBJIIFB~W)T 60JIblJIofi m0JIblibZii MOMeHT M0xeKy~IbI. B hfOJIeKJ'Be 
NF3 MoMeHTbI c~sseii N-F n 3 n e ~ q o ~ ~ o i i  x~ilpar i a q x i m e ~ ~  B qmmonomxaye  
c r o p o ~  n03mxly o m  rxp~ c n o x e m  ~ I ; I C T H S E ~ O  R O ~ ~ H C ~  Wra. 

(3HaqeHIUK AlUIOJBHars MOM~ffK)B NeKOrOpbIX MoJIeRyn VXCTaBJXeHbI B 

~a6n.8[1] ) , 



3aaau 1 
Cornsun snempoHme cxehm ( s n e h ~ p o ~ ~ b ~ e  c~pym-)pb~ no IIbm~cy) 

cneA)?om Monehyn: PCls, G&, BF3, SF& 
Pemeiwe. r.H.Jhm~c rrpemomm m06pama~b snehremx B Bme cmisona mom 
snehremq oxppeanoro rotng~li ,  Wcno KOTOP~IX Pam0 ~ H C J I Y  BaJ'ieHTm 
3neWHOB. MOJI~K~JH~ C KOBaReRTHbIMli CBR3l1h.IEI IIPIEHRIO ~306pCiXa~b B BBJXe 
snempoHmx CXeM, B KOTOP~IX o 6 q m  3nercrpom~m napy 0603~Zinm~ ~eproii wni 
napoii Toqey pacnonoxeEMant Memay cmisonania s n e ~ e m o ~ ,  a ne~cnonbso~a~i~bre 
aanemmre 3 n e ~ p o w t  m60 TOYMMH ( n e c w m m r q ; ~ ~  ~ J I ~ K T ~ O H H ~ R  napa), 
mi60 OAHOZ~ TOYKO~ (nec~~ilpe- ~nempo~) .  

COUI~CHO MOAeJIfi nbma~a aTOM B ~3YJIbTZiTe 0 6 0 6 q e m ~ n e ~ ~ ~  3d'""pOHOB 

m p e m a  ~ ~ ~ 0 6 p e ~ a n  yCT0my1o 3neqoH~yro K O H @ F . ~ ~ ~ ~ W  6 m W e r o  
6naropoanom ma, T.e. ma sneIcIpoHa - AJLII ~ J I C M ~ A T O B  1-ro nepmm u Bocem 
3nempono~ - rn 3 x h f e m ~  r r o c n e ~ ~  nepHonoa (npa~wo ome~a). 

&mi commnemn 3nerrrpo~~arx c r p y q ~  onpeaenxercr mcno scex sane- 
s x e m p o ~ o ~  B Moneqne RW None. nejiTpaj~b~brn Yamm - 31-0 cyma 
BaJremrx ~JICKT~OHOB Bcex amMoB. B ~ a p m ~ e ~ ~ b ~ i  naawax ~ ~ ~ K I ~ O H O B  [ioname 
(B amomx) sum MeHame (B f ~ m a i x )  mii c y ~ m  rra mcno, pasnoe sapqqy  om. 

llpasmo omem ne ~amomure~crr, e m :  a) B MoneKyne Heqernoe mcno 
3nehTHOB (ClQ), 6) %JIO BaJleHTKbIX 3SIeKTPOHOB OKOnO aTOMOB MeHbIUe 
Bocbm @F3), B) WCnO 3JIeICIpOHOB OKOnO aT0MOB B MOJreKJ'JIe 6oname 
B O C L M ~  - ecna pamep uempnmoro aToMa nonycKaeT oKpyxem ero 60mm 
~ C J I O M  aroMoB, qeM ~ p e 6 y e ~  omeT ( ~ f e ~ l p a m m i  aToM 60nbmor0 pawepa m m ~  



BanemLY snerrrpoHoe B hioneqne pasao 5+(3.7) = 26. Ha o6pa3o~ame 3-x o- 
came% (no wcny a.rosioe xnopa) ricnom3o~atro m e m  sanemm~ s n e ~ ~ p o ~ o ~ .  
O m a r n ~ ~ e  20 sneIcTpoHoB pa3Merqem ray m6h1 mwx& amiLi 6btl o h p p ~ e ~  
Bocehibm sne~fpomhiri ( o ~ M ) :  . . . . . . 

:a -P -c1: 

:$: 
Boqyr m h s a  6opa p a c n o ' k ~  romrro mena ~ I I ~ M ~ ~ H O B ,  T.O. ~ ~ B F U I C I  o m m  
He BbInoJwIeTCx. 

Moneqaa SF,. Haxonm cymapme WCJIO sanemaax ~ ~ ~ W H O B  B 

Morrercyne: 6 + (7 . 6)  = 48. Ha me= cx-c:~meii (no 'IIICJIY aroMoB Qropa) 
ECIIOllb3yeTcR 12 3JIelCXpOHOB. k C & % E b E  36 3JIf2MpOEOB p8CnpeAeJUEOTUI B Brfqe 
aenonenem a n e w -  nap. B m m m  M O J E K ) ' ~  meeT ~ q q :  



3 m a ~  2. 
Pacnohomm cnepponpie aioneKymI B nOpX.aKe ycnnem noqnocn i  csmrr: 

CsF, CaCi2. NaI, CF, CO, HF, HC1, BeF,, MgF2. B ~axofi rn MoneKyn ~aa6onee 
-0 B w e H  l i 0 d  W p T e p  cW~M? (chf ~a6rr.3 [I] .) 
Perueme. 0 crenem n o q a m z i  ~osaneiir~oit C B ~ H  A - B MOHO CYAHT~ no 
p;13110m 3 n e ~ r p o o ~ p r n ~ ~ o c r e f i  s a e ~ e m a :  
A 3.0. = 3 . 0 . p )  - 3.0. (A), 
rne 3.0. (A) H 3.O.p) - c o o ~ ~ m y m r s a e  ae.mmimi oraocurenamm 
s n e ~ . r p o o r p ~ a ~ e a ~ o c r e i i  aJxehremoB A a B (miana 3 n e ~ ~ p o o ~ ~ a ~ a ~ e n a ~ o r n i r  no 
no-1. 

Mone~ym CsF CaCh NaI C F  CO HF HCl BeFz MgF2 
A 3.0 3,3 2,O 1,7 1,0 1,0 1,9 0,9 2,s 1,s 

C yBememehr pamom 3nempoorpaua~e~~ocreB ~ ~ ~ M ~ R T O B  p a m  
m n e s  n o r u r m .  l3y~eb1 conocrabneHIur s~a.remii1 A 3.0. pacnonaraeM 
MoneRymI B nnbp~iq~e ycmeHm ~ O ~ H O C M  CBB~II  (UOHHOCTH) B cn-m pqq: 

HC1< C F  = CO < NaI < Mg& < HF < CaQ, < BeF2 < CsF. 
Hau6onee q ~ o  xapamp c~asrr sbrpaxen B aroneKyne CsF, mtemaefi 

nau6onbmee 311;~mme A 3.0. 
3 m a a  3 

0uemn-e B a n e m e  BO~MOXHOCTH snehremon m p r o  nepziona. -Kame ~3 m m  
9neMerrroa Moryr yracTBDmn s o6pa3o~arma came& no AOHO~HO-awerrropxo~y 
MexamMy B RaYeCTBe A O H O ~  H Kame - B KaqeIeCrBe awempa?  

OGaacm, rmqew s m m m e  BO3hroix~ocra sneaiemB -rpenero H 
rtocnenymm nepuonos Barnre, qeM y 3 n e ~ e ~ 1 . o ~  ~mporo nepaona. 



M o X ~  06pasosan Cm3H no O ~ M ~ H H O ~ I ~  hleXiHH3MY ( T ~ E I  K ~ C I I ~ ~ ~ H H ~ M  

3zeMpoxa) ~t o n ~ y  csmb no n o ~ o p ~ o - a m e m o p ~ o ~ y  hfemm3~y B M'iehse 
awerrropa ( o m  c m 6 o ~  op6zi-m.m). Hanpme B RoHe pF4]-. 

H c B o ~ ~ ~ H ~   am^ y-rnepom 6C 1 d 2 ' p 2  

2s 2~ 
(~anpwiep B hloneqne CO) M O ~  06pa3o~an .me CBBB no O ~ M ~ H H O M ~  

MeXXtH3MJ' li O m  C B B b  110 AOHOpHO+a~elTK)PHOMj', llpegOCLaBJWI C B O ~ O ~ H )  
2p-op6ma~16, ria KOTOPOL pacnomracm HenaseneHHaa snempmm rrapa 
turcnopom. 

~ o 3 6 ~ m e &  a m  yrnepom &* 1?2s12p3 d n '  
2s 2~ 

Hoe 8 ls2Mp6 



Bce Baneme snemprnrsr 6epmrm.n KCIIO&~YK)TCS ~ r u l  o6pmmmU a- 
CBIPK$ op6maneii c aecBamaronmm sneKTpoHaMa HeT: Cl - Be - Ci. 

Ko~61a~awis ornoti S- H O A H O ~ ~  p-op61rraneii n p o m  R 06pa30- myx 
r~6pqamx op6meii, pacnonoxcemm non yrnoM 180'. ATQM 6epxm.m 
m o m c x  B c m -  s p - r u 6 p ~ n m m ~ ,  a MoneKyna BeClz meer metitryro 
c r p m .  #momme HoMearar C B R ~ ~ G  m q m n e m  B npmmnonomme 
CrOpOHbl, PBHbI IlO BeJlIiYEHe R, CneAOBaTt2JIbH0, KOMIIeHC~JWI JQ3yf WYI'a. 
Cynr~apmdi M0HeH-r paBeH qm, H hronercyna, B qenoM, ~enomprra. 

Cxem nepeq- 3ne1q1o~~arx o 6 n a ~ o ~ :  



SB* - 2s12p2 a- 
Bce s a n e m e  s n e ~ ~ g o ~ b ~  6opa ncnomsy~orcx ria 06pa3osame ocsx3efi, 

HeCBX3bIBW~ 3JIeMpoHOB HeT. ATOM 6opa HaXO.ICi%lCX B COCTOKHUIi sp2- 
rr6p~4~3arrrru. Moneqna meer rrpomparmBelMyIo a o p ~ y  qxyrommma c 
 ane ern^^^ yrxo~,  120'.  hiam am moaronand alohfem xroxe~ymr 
p a ~ e ~  trymo, MoneKyJI5t HenoJuIpHa 

F 

Marre~yna C& . A m  yrnepona o6pa3ye~ renap KoBaneme C B ~ A  c 
aToMaMu mnopow: me 0- E A B ~  x MR. 

O = C = O  
o6pa30- narpex c~metf no 06nremo~y hrexarmiuy amhi yrnepow 

nepexom B ~odiymemoe commie :  

B o6pa30- a-cw&i ysamym o m  s- w pp6~1.ana a T w  yrnepoaa, 
T.e. M e m  sp- m6pm.namut Banemtux op6mefi .  

He saseiimo~amme B a6pa30~amci o < ~ B e k  ,me omrosnempbme 
p - o p 6 m  yrnepom ae yyamyror B T n 6 p w ~ a m  ( " Y ~ c T ~ I ~ "  o p 6 m  ) n 
o6pa3JXTT &Be 7 I  CBX3B C p-3JIeRlpOFfaAlR aTOM0B KKCJIOp,L@. 
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3isaa.I;15 
Ha ocmiosaaea ~eopm n t 6 p 1 f ~ m v  y m o s m  TEII raSpnmnamt 

op6~mnek ttempmrmoro amMa H xqoapm- KO- 
cJwQwmx HOHOB: m2-; NW. 

Peeme. Hox CO~- .  ATOM yrnepoaa, A~XOJISCX. B ~ ~ ~ ~ E I H O M  
~0~~ o6pa3ye~ ?pH 0- CBmH (XI0 WCJIJ' aTOMOB KXJIO~O]~~), BCDWIL3yX O m  
+ tt ABO p- UreKQOHHbIe OP~HT~TIH.  %O COOTBeXf%YeT sp2- lB6p-0~~ 
c a ~ ~ o ~  . Ocrasrmdicfi ~ a ~ ~ e m m r G  ponempou yuacr~yer B o 6 p m o m  x- 
cwrr. 3ccnepme~ana~o ycraHoBneHo, .m, sce C - 0 B aoae a B c b m o  
p a ~ a o w ~ ~ .  30 cBmeremlsyer o ~ e n o ~  E-GBIPJB E olpmqamnaoro 

M- BCeMH aTOM;1MH. ChPCleHHe ;IWHOEa MOIXCKO npefffirasEla #aR sa60p 
f p e x . ~ = c r P Y n Y P :  ' 



MOH CO?' meeT TpeyromHoe C T ~ O ~ H H C  , qm 6 - C B ~ H  Harrpasnem  no^ 
YrJIOM 120' (sp2- rH6pH,QFG3rpu1), X-CBII3b AeJOKam3OBaHa. B C ~ W T B H ~  
;renomcamam z- e m u  qiamocrb csasa C - 0 C O ~ B J I I I ~ T  1 %. 

HOH NO;. 3nc1crpowa~ ~on@uryparwr M pacnpeaeneme ~ J I ~ K I - ~ O H O B  no 
arohinmf op6-1 y asma r wrcnopona xtoxno npeacrasmb cnezpxym 
06pa3obf: 

Hoa BMeeT &bfy lUlOCROr0 TpeyrOJIbEaura C BaJleHTHbIM WOM ONb B 120°, 
~paraocrscanznN.0 = 1%. 

3ana~a 6 
Ha OCFIOBaFlHE MeTom ~ 0 ~ 0 ~  3XKQOHHbB m p  O q & 3 I H T b  

rrpocTpanmeHqx) KOH@- M o n e y  C&, N&; H20. U6a~cme x a m  
mhleffem 8aTlemma yrnoB H 3 0  B prsnl). C& (109,54, N H ~  (107,3@), H ~ O  
(104,54. KaRHM  OM L P p z a m m  onucmaen:~  npompaFicrBemas 
~o~@tnypanpa  mrx ruoneayn? 

Pacc~orpme ~ o ~ @ m y p a m a o  3 m  hioneqn c no~~xuiai ~ e o p a  
r ~ 6 p w -  06~- mnmme ~eno~enemof i  3 n e ~ ~ 0 m o i i  n a p  aa 
n p c q m m e m j x )  ~ o ~ @ r q p a q m  3 m  haonewn l lon(rp~b~ mat Henoxapm 3~1 
hloneqm? 
Pememe. i l o c n e ~ o ~ ~ ~  neiimNii npeacmamu r e o ~ q m  MoneKyn 
H a  OCHOB;UMI~: ~eopmi JIOK~JIE~~~-  3ne~1-p- nap cnepymmaa: 
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Mo~lefcy~la CH4. y aToXa prnepoaa Ha TT-X BaneHTHbIX ap61iT&XK 
pacnonoxemx 4 snempaa, go1Y)pHe o6pa3ym~ 4 o-cams c aTohiaam sonoporn. 
Ko~6marw1 o~proii s- a rpex p-op61nmei.i ~ X I B O A H T  K sp3 rm.jprtqrr3ar.m. 
Monercy.na mieeT @ o p ~ y  rrpasmmoro mw3,4pa, s s e p m ~  Komporo fi 
~anpasnem m6pmb1e opo'mam. B~.Q~HTHL.I~ yron HCH paBeH 109~28. 
CKM~I~T~PIKUI Moneqna C& HhieeT monbnnii hroMem p a ~ d  ~ y m o  
( H ~ I I o ~ H ~ ) ,  T.K. BeWPHiUI CS'Alhfa ~lLIX0,lbHbIX MOhieHTOB YeTbIpeX IIOJHplUaIx 0- 

csmeji paBm qm. 
Monefcyna NH3. y Z3OTa Ha YeTbrpCX BaneHTHbIX 0fitCTaxffs HaXOmR 5 

3JIeKTpoHOB, KOTOphIe o6pa3y~v TpX 0-CBR3N C aTOMBMH BOnOPOS. JIapa 
3JIeKlpOHOB OKa3bIBaeTCII H~cBB~MB~~OLL(~I ' I .   TI^ rn6pw3a1.w +5p3, HO q.Ia K3 
BepElXH TWpa3qPa 3aWlX3 H ~ C B R ~ ~ I B ~ I O L ~ C ~  ~ e h ~ p o H H ~ i %  11;lp0& IA)3TOMY 

MoneKyna NI-& miem @ o p ~ y  ~ p n r o ~ a m ~ o l  m p a ~ ~ ~ w .  B a n e m i i  yron XNH 
107'3'. B e m p ~ m  c p m a  mirrom~hn- aiowema c~wei i  He panm ~ymo, 

MOnehyJra tIOlUpHa. 
Monehyna H20. y Kncnopona B nfoncxyxe H 2 0  xa rerhrpcx sane- 

O ~ ~ E I T ~ ~ Z R X  p a m o m  6 ~ J I ~ K T ~ O H O B ,  ~c i~opue  06pa3yro~ 2cs.csa3zl c aToMam 
3 BOnOpom N m e  x f e c m m w e  MpbI ~ D ~ ~ T ~ H O B . T R ~  n 6 p m  Sp . 

&e ~ e p m a m  wqmnpa 3 m b 1  X ~ C B ~ L I B ~ I I I I I M H  sne~qo- napa~sr, 
U O ~ T O M ~  MoneKyna H20 am yrnonyw aopxy. BancmmG yron HOH pasea 
104'5'. BeKTop~aa CyMMa m O J I 5 F f b I X  h%OLteKrOB c~R3eg He PaBHa HyJlIO, hiOneKyJIil 
I I O ~ H a .  

C no- reopm dpwmaumi p e m m e m e  sa.nemEom yrna H3H 
06axcmen:~ yBemmwaeM no nepHorzy sHcprermecKoro ~~ ~ e w q y  2s- tr 
2p o~~ ~ t .  yluemmesmeM s~na,qi 2s-op6xmnel n p ~  m6pmmamm c 2p 
o p 6 m .  ho I I ~ H B ~ W C  K p e m m e m  Banemom yrm a npn6mxe~mo em 
+ 90'. 

I l epeKp~~~lme  o p 6 m e i i  B hfonqnax .; IinpaBneaEe m o n a ~ a o r  
MoMemB c m i i  MOBO npencrasm cneAyKim o6pam~: 



K ~ K  o 6 m c ~ m  yhrcxbmemie BanemHnrx yrnos H3H H npn6nmemie m K 90' B 

p ~ l ~ y  coe~meeHIiii s n e ~ e m o ~  VA-rpynm H VIA - rpynm c sonoparro~? 
m3 pH3 A S H 3  SbH3 B a 3  

p3I-? 107.3 93,3 92,o 92,O 91,O 
H20 Hzs H2Se H2Te 

,&3@ 104,s 92,2 91,O 90,O 

Cornac~o Teopm B r t i 6 p ~ ~ m a n m  M O I ~ T  pamBoBa-rb 6m3me no 3neprxm N 

no MOTHOCTH snempo-e 06m. 
IIpu mimiemti no rpynne B H ~  c ]wamemeM amMHoro noh~epa p- 

3 ; 1 e ~ e m ~  y a e m m m c x  saepmecrcoe  pa3Jranre ns- n n p p 6 m e i i .  3-0 
MOXQio O ~ L X C H K T ~  C nOMOmIO ~ l p e ~ ~ ~ a ~ ~ f e d  06 3 m B a H I M  apil K 
lIpOHHMi0BeHHlil.r 3XehTpoHOB K W Y .  %&KT 3-- lSgpa O ~ ~ C J I O B J ~ ~ H  

~e f i c r swe~  3JIehTOIIOB B ~ H H I M  cnoeB, mophle, 3acnow1 ~D[PO, ocna6,mr 
npmmmue K ~ e q  Bnemm ~ J I ~ K T ~ O H O B .  llpmmernre IC mpy n p - 3 n e ~ ~ p o ~ o ~  
ocna6ne~o 3a crer s~pa~mpyrorsero ne i imm ns-3ne~apo~o~.  30 npmm K 

noss,rnreIwo 3 ~ e p r m  ~ - ~ J I ~ K T ~ O H O B .  
3nermpo~b1 m60ii O@ICI'~JIR: MOW W-Clt B 06- 6nm~oii  K q, 

T.e. saemme snemponbx ~ O H K K ~ K I T  K amMtroMy sqpy q e p  cnox s ~ ~ q x m r x  
3 n e ~ ~ p o ~ o ~ .  C-renenb rrpommosemw r r s - ~ ~ ~ ~ o ~  6 o m ,  .reM y np- 
s n e ~ p o n o ~  ( q u  O ~ H O M  A TOM xe r m m M  t cw rmo~  -e). 

3 ~ e p m  nssp6manefi 3a c r e ~  @@ma n p o - ~ m  K sapy - 
)aacmaercR. %epm np o p 6 m e l  3a cver sqampo~afftrrr mpa ns- 
minpo- -yBeJlmmam. 

K p o ~ e  ~ o r o ,  no Mepe y s e m n e m  pamepo~ ~~~wb~t 0 6 ~ 0 ~  q w  
~ M K ~ H I M  no rpyrme BHM~, 3ne1opom mm~ocn ns-3~relrrpo~o~ - yMeHbnraeTcx 
B 6os~rrreE creneHs, u e ~  y n p - 3 n e p n o ~ .  

Y ~ e m e ~ l r e  3 a e p m e c ~ o r o  p a 3 m  k i q  ns- H npop6-ra 
sHemero cnoa aTohra II y s e m e m n  pa3- B 3 1 1 e ~ ~ ~ o f i  NTOTKOCTI~ x m  
0p6lITa.7efi DN#CeHHII nO IyYIIIIe BHE3 JMeBnQeT Aria p3JIehfeWOB 
B O ~ M O ~ O C T ~  yaam B d p -  n s s p 6 m e l  c np-op6mamhiu. B 
pe3ynarare 3mro m e m m i i  yroz H3H B M Q J I ~ J K I X  m p m o ~  yesmaercfi  ri 
rrp~16mo~ae~cff K NO, m, cooTseTcTBya npocrparrcmemoii opNenTagm 
~em6pww.m psp6maneii. 



B 06pa3oaa~m xmmecwx came5 yramyo? ma ~ecmpemuzi 3 e ~ n a ,  
a Tame m a  KIM me HenoAenemIe 3ne~. rpome napbr. K p o ~ e  m, y a m a  
c e p ~  HIK sneMema p e r o  nepH0.a memcx BmnTme 3d-op6a~a~m. 

Mane~yna SOz.  TOG nfoneKyne 18 Banemum 3nerrrp6noa (6+12), 
KoTopbre o 6 p a p ~  9 3ne~rpom0; nap. ATOM cepbl o0;pasye~ me a- C B ~ R  (no 
lnrciry aroMorj wtcnopm) ri OM X C B I I ~ ~ .  ma necnapemim 2p-3nelnpaaa 
J'%ICTByrOT B o6pa3o~am 0- H X-CB5I3li C Ei3 aTOMOB ICECJrOpO.I@. B~opoii 
amai mcnopna nepexom B B O ~ ~ ~ X A ~ H H O ~  CocTomue qm CM~UB;~HEZR 2p- 
szempmoa a npHcoeameTca K a r o q  cepbr m nonop~o-amemprio~y 
MemunMy. 
ATOM c e p ~  ~ J L X ~ T C I I  AOHOPOM m,xem~oji s n e ~ r p o ~ ~ o k  mpb~, a aToM mnopcina - 
aroremopoM (M cxeMe m mo6,pame~o B Bwe c~pemui OT aToMa cepu R amtq 
~ucnopom). Y aTom cepar ocranacb erne owa Henonenem (aec~mmmmas) 
3 n e m p o ~  napa 



Moncrtgna SO3 . B hioxeqne SO, 24 bancman snercrpona (6+6*3), T.e. B 

Banemoaf cnoe 12 sneKIpommx nap. ATOM cepn 06pa3yeT TPU O-CBR~N (no ~ U C J I Y  

aTOMOB R H c ~ o ~ o , ~ ~ )  I4 O m  R - CBX3b. 

AOHOPHO-aKlJellTOpHOMy hfeXaW3My. ATOM ~ P P  lfaTIIIeTCII AOHOPOM 33CXTpOHHbI); 

nap. a 
~ T O ~ I ~ I  Iacnopona - auemopaMH. T ~ K ~ M  o6pa&~, y aToara c e p ~  TPU 

c ~ ~ 3 n s a m m e  o - s n e ~ r p o m e  napar, hroaeqm O T H O C ~ X  K TUII)' AB3 u 
omcbmaercs sp2- m6pm3au~e i i  aTombrx op6araneii cepn. Banembrii yTon 0- S 
- 0 pancn 120" Moneqna 11~10cr(o~peyronam. 

~IOCKOJ~~K~ B hioneqne SO3 TPH amMa mcn0po.m PaBHouemI, x - C B R ~ ~  S-0 
~ClIOKilTIN30BaHa Ha BCe aTOMbI H IIBJUIeTCa ' f ~ e ~ I p O B 0 f i .  

C ~ j q x ~ y p ~ a r r  Qop~yna MoneKym m e w  BH,U 

C m q -  Monercyna SO3 mmnspHa. 
Horr SO& B ~ a n e m o l  o60nowce mru uom 32 BaneHTHatx snempona 

(6+6*4+2). CepbI 0 6 p a 3 ~ ~ ~  9-w 0- C W H  (UO WCJIY aTOMOB KMcnop~~a) ri 

Z-CBX3U A B ~  O-CBR3H 06pa308m IIO ~ ~ M ~ H H o M ~  MeXaEM3hlY HenapHbIMN 3p- 
s n e ~ q o ~ a ~ ~  aToMa c e p ~  c aToMaMn rurcnopom, K KOTOP~IM 

rrpucoc~m~mcb no o m o ~ y  sneurpoHy. Be -He C T - C B ~ H  0 6 p o ~ a ~ b 1  no 
n o ~ o p ~ o - a w e m o p n o ~  MexmMy 3a crer myx R e n o a m e m  3 n e ~ c p o ~  nap 
aTonia cepbi n C B O ~ O ~  sanemabnt o p 6 m e i i  amMa mcnopona, KoTopare 
06pa30~amcb lTpH nepcxoae aTOMOB B so36yncnemoe CocTome m h f  

CMpUBaHWl ~ P - ~ J I ~ K T ~ o H O B .  



c n e ~ y r o m i  o6pa3oh.r: . . 
-0 

-0 0 

O~ono amMa cepbl nomm3oaa~o ~ e ~ a r p e  c m m m e  a-snempoame rrapu, 
nm MoneKym AB4 , m comercraye~ ~e rpa3~pwec~o i i  crpymype H sp3- 
m6pwmaw.K op6ma~efi aToMa cepbr. 

Bo BElennreh.r cnoe ccpa m4em c~o6o,qm1e d-op6mm4 ase a3 m p b ~  MOWT 

y l r a c ~ ~ o ~ a ~ b  B o6pao~arnn n-c~meii c Henonenemmuxi 3ne~po- napaLm 
 MOB mmopona. Bce aToMbI W I C J I O ~  paBHoqemm, C B ~ H  S - 0 hiemme no 
w e  u 6onee npo-1, YeM ornapme ,  lio pmmee ri NeHee npowwe, ueM 
BB0kbIe. ~ B o K ~ I I H o C T ~  3TKX AaHHbIX II03BONIeT rOBOpSfrb 0 J@JIO- 

3apmB u n- csweii S - 0 Ha ~ c e  am= mcnopna. 
B more crpyrrrqpy Mona ~ 0 ~ ~ -  M O ~ O  r r p e ~ c r a ~ m  cnenymwm 06pa.30~: 

3aAaYa 9 
3 ~ c n e p r n e ~ r a ~ ~ = n o  ~ a i i s e ~ ~ o e  S H ~ Y ~ H H ~  ~ ~ n ~ n a a o r o  PaoMema MoneKym 

HCI ~ H O  3,47* IO-~~KJI* y amma cema dad B Moneicyne HC1 c-er 1,27*10- 
'OM. sa&mmme 3 a p w  (8) amMoB BOAO~OJW a xnopa. 
krneme. ~ @ @ ~ T K B H ~ ~ M  3 a p m ~  amMa (8) ~a3- 
snempmecwdi sapm, m o p &  OH rrpH06pexie~ B xAMwrecaoM coememsi B 
pe3ym~a~e clwemems o6nwr 3nek,-rpom nap a q o p o ~ y  &nee 
snempao~puqaremaoro amMa n s~y~p&oneqmipaoro pampaeneHm wprmo~. 

&KO& MOMeHT Vli paBeH C( = 4 . I ,  I - XlIHHa JXHIIONI, Hml: 
p a m m i e  M- q e m p a ~ ~ i  r r p w r o ~ ~  nonozmemablx a rap-- 
wpwtoe; q - ~ ~ C O J I K I T H O ~  s n a ~ e ~ ~ e  ~ L X  3apmoB. B 06weu cnyqe - m o m  I 
ae p n a  hfemmepwoMy pacmm, T.e. LUraAe C B ~ ~ H  (d). 

B RarneM c w a e  ~~pocroii asy-xa~omii M0nertym.x HC1 6 y ~ e ~  
rrp~6m~cemo orman,  m mqb1 T ~ W X H  sapmoa c o ~ m m o ~  c RZQXXUH, T.e. 
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m m a  m o m  I pas= MewCbwepnoMy paccT0m.m d. ECJIE~ 6~ MoneKyna HCl 6 m a  
wcro ~ o m m  CoemHenueM (q 6 m  61.1 p e H  xipqqy snercrpo~a), TO m o m m i i  
MOMeHT 6hl~16b1 paBeH: 

p =  9 .  f = 1 , 6 - 1 0 - ' ~ ~ ~ *  1,27*10-'~hf~ ~ , o ~ ~ . I o - ~ K ~ * M  
3ro cocramer 

3,47.10-~' 1 2,032*10-~ 29 0,17 NJM 17% OT 3~a~ex~u1,  
paccmmmoro B npennonomeHKu wcro  H O ~ O ~  xapampa cBma. 

Tamr 0 6 p u o ~ ,  s@@ernNsm~e 3 a p w  aToMoB H N C1 B Moneqne 
xnopnc~om BonopoAa paBm M,17 a6como?rroro 3apssa 3neh~po~a. 

3asa~a 10 
Mcnom3y~ MeTOA BaneHTHLM CBmfi (BC) yC"aHOB%Tb -HCTBeHHq?o 

~ o n @ n r y p a m  ~ p 6 0 ~  mixem [:Y'i(C0)4]. 
Pemenne. M~TOA BC 06pa3osame KoMnneKcHbnr coemne~uZi 06axcme~ AOHOPHO- - w e r r r o p m  B ~ ~ O A ~ ~ ~ C T B H ~ M  ~ 0 ~ ~ 1 e x c o o t i p a 3 o ~ a ~ e m  (wemop)  n JIKIXHAOB 

@OHO~I) .  
Kap60m HEnceM o6pa3ye1a B pe3yJIbTale ~3aIiM0.4efiCT~HX aTOMOB HEnceJlX 

(crene~b o m c n e m  mKem pama qm) H Moneqn ~ o n o o ~ c s s a  yrnepona. 
Ni d- 4CO = wi(CO)4]. 

3nempo~na.51 ~on@mypa4~u1 aToMa mixem N cxeMa pacrrpenenemm 
aanewnmx 3nempoaoa no amharm o@manm: 

3d 4s 4~ 
nNi ..... 3 8 4 2  [ m i  

B Moneqne CO meerca c~mb.  O - C B ~ ~  N OW n-CBJB~ 
06pa30B;~~bl. 3;1 OKeI ~ ~ ~ ~ ~ F ~ P O F I O B  aTOMOB J'T'JIep0lI.a H KHCJlOpOJKl, TperbX C B m  - 
no no~oprio-aiqerrrop~o~y n i e m i q  3a crer CB060moii 2p-op6- 
H ~ B O ~ ~ Y X ~ ~ H H O M )  amMa yrnepom H 2 p 3 n e ~ ~ p o ~ ~ o i i  napar mcnopona. 

3nempomrare K O H ~ H T ~ P ~ ~ H H  amMoB yrnepom n Kucnopona 6C . . . ..2s22p2 ; 
,o . . . . . 2 ~ 2 2 ~ ~  



OGpa30same aamoro KoMruxeKca ocyIsecTBmercrr 3a crm AOHOPHO- 

axLerrrop~oro ~3ari~0,qeiicrswr HenonmeHHanr snexapmrx nap hio~oo~cuna 
yrnepona CO H CBO~OAHNX op6~~anefi  K O ~ I I L R ~ K C O O ~ ~ ~ ~ O ~ T ~ J U I  - aToMa H ~ C X I I .  

Mone~yna :CO: B Itawcmc nmama KcmpmmpyeTca repes aToM yrnepom. 
ATOM m~em (awerrrop) npenocramm o m  s- H TPU p 0 p 6 m t ,  Ha 

KOTOP~IX pa3hieumx11 HenoaeneHme snexapmIe  nap= ~~x Moneqn CO 
@frWm). 

Cxehramec~ui m M O ~ O  rrpcxcTaBm m e n y r o m  6pasohi: 

amMHbn 0p61 i~~ef i  K O M I U I ~ K C ~ O ~ ~ ~ ~ O B ~ T ~ J L R  

06ycnasnmaer wrpasnpIrrecKoe crpoeme m o m  RomneKca. 
YCXlkI&is~b KOhlnneKCHhtX c0eASlEeH& ~-~JI€M-OB, B KOTOPbIX W 

C'R-neHb ON%CneHIfX PaBHa HYJW, XOpOIUO ~ ~ T ~ R c E ~ ! ~ ~ T c B  C II03EiU~ hitXOAa 
Mos'eqNIpmrx o@manejl. C T ~ ~ I U I I I ~ ~  T~KHX MoneKyn Aocmn-aeTcrr 3a crm st- 
AaTNBHOrO B ~ ~ K V O A ~ ~ ~ C T B K R ,  KOrAa M W  CraHOB'HTM AOHOPOM ~ J I ~ ~ C T ~ O H H O ~ ~  

m p w  a 11~uaw - awerrropohl: 

CS 

Mone~yna r e rpa~ap60~  ma m e m  cra6x~mnpyer~~ 3a orer ~-cm3efi, B 

06pa30samni ~oropbm ~ ~ N H A M ~ T  ywcme 3 d - 3 n e ~ 1 ~ 0 m e  napnr amMa =em w 
c~o6om~1e  x p P - o p 6 m  Moneqmx CO: 

Ni (0) 

3 a a a ' ~  11 
Ucnons3yr uerw BC, onpexemm xapamep m6Fpxtamaum amMllan 

0p6HlWlefi K O ~ ~ ~ ~ K C O O ~ ~ ~ ~ O B ~ T ~ R R  B ktOHax peF6] H pe(CW6l4-. KiIK0fi H3 
&tmax KohfmeKcmx HOHOB 6yner 06-n &ionameft peawomoii  
C~OCO~HOCTSEO? %sacme,  norehly ~ o ~ m e m m E  EOH [F&~]~- n a p a ~ a r ~ m ~ ,  a 
[Fe(CN)d4' martrar?MTeH. 



~ P E I  06pa3o~amm HoHa [ F ~ ( c N ) ~ ] ~ ~ H ~ I ~ ~ T  ~eno crimnoe ssamoneilm~ue 
KO= ~ e ~ + c  HOWH CN. BwemnxejiCR 3nepnm nocTammo AJLR cnapmma 
wmpex d-3nelrrpo~os uoxa Fez+, n p ~  amhi o c ~ o 6 0 ~ ~ 6 m e c x  o p 6 m  
K O ~ ~ K U I ~ K C O O ~ ~ ~ ~ O B ~ T ~ J ~ ~ ~  w o m r m o ~ c ~  nenonenemm napahiu ~ J I ~ K I ~ ~ H O B ,  

npeAocraBmeMarx mmmaua CN. 3 n e h q n ~ m  c~pytcrypa amMa yrnepona B 
Hone CK nompmsaer em AOHOPH)?O C I I O C O ~ H O ~ L :  



W O ~ % X C H ~ H H B  06pa30~a~~n H cBOftCIB mmnemxtax coeff~~er-&i, B 

s a m o c r q  rrpmfemem Teopm q i c x a m m x m m  nom 0. 
K o ~ r u r e ~ m e  c o e m e m  06ph3~~)~ mr&ie  3 n e ~ e a ~ y  HO ooco6emro OHE 

XapaKTepHbI ANI d-3~1e~emB. B Rii- a- aTOMOB M O T  BbICTYIIaTb 
neiiqmim~ue amMar (Fe - [Fe(C0)5), ~ r -  [&(m)6]) mm H O ~  ( ~ 0 % -  [COF~]~- , 
[CO(IW~)~]~+). B ~ a ~ e c i - ~ e  m m o ~  o 6 m o  ~b~crynam q x q a ~ m H b I e  a o m  aw 
nonrrpHbIe Monevm. 

Teopwr KpHmmrYecKoro nom paccMaTpIlBaer m m o ~ e f i m n e  ~ e m y  
K O ~ I I I ~ I ~ K C O O ~ ~ ~ ~ ~ B ~ T ~ ~ ~ M  Ei KaK W C T O  3nelSpOCEITH'feCKOe (UOHHW 
CBII~L), HO ymraaeT B~mmme nom m r a m o ~  Ha d-op6mam 
K O ~ ~ I L T ~ K C O O ~ ~ ~ ~ O B ~ T ~ J I R .  

B C B O ~ O ~ I O A ~  amMe mi Hone Bce m d-op6meii omoro n ~ o r o  x e  
sfiepreTmecKom j-po~xai Bqmmem, TO e m  mem O A H H ~ K O B > ~  m e p m .  l l p ~  
BneceHEm aTohra am uoHa B O A H O ~ O ~  ~ ~ r e ~ m e c ~ o e  none (rianpmep, B q e q  
C@PM paBHopacqxaenemoro oqxqarena~om 3ap4m) ~a Bce d-3nempo~h16yq)~ 
neiicmosa~b oAsirrarcoBue c m  orramtegatata h.o npmm K 3 ~ e p m e c ~ o a q  . 
B O ~ ~ ~ C H I W  d-op6mek (R yBemeHBH) kix 3%prm), o ~ r a ~ o  BbrpowHRe He 
a m a m .  

H H ~ R  K a p a  BO3WiMeT, ecJM aIOM rurtr HOB K O M M ~ K C O O ~ ~ ~ ~ O B ~ T ~ J ~ I  I ' I O I I ~ T  

B Heoxnopomoe none, Hanpmep, B none, CoZQaBaeMoe Borqyr uempnmoro 
amlia mecram - m a ,  pacnonoxemmm m BepmaM oma3Apa 
(o~ra3npmec~oe oqyxeme) ~ynr ~cmpbm nmamahm, pacnonoxenHbIMn no 



K O M I I J I ~ K C O O ~ ~ ~ ~ O B ~ T ~ N I ,  ero crenemi omcnem, n p q x a ~  m a m a ,  
IIPO~CTB~HHO# K O H @ ~ ~  KOhfIIJJeKCOB. 
- B omqrrrecKoM none mamoB 

dz2ydx2-y2 

&!jTli ~0~rrr~1~~006pa30~a~ena OKpJXeH YeTbIPbMII TO ra)MlURXC 
meer mptunpkmec~oe pence, n r r o c ~ o ~ ~ ~ ~ ~ ~ ~ ~ o e  apoerme. B 
m-pampmo~ oq.pcemm, B m m u e  OT ownpa,  mdo~lee tbrcmmm K 
JIHGWW ~ s m  d d d - 0 p 6 m ,  ~mopble H H M ~  6 0 ~ 1 ~ ~  q', xzs yz 

miem Memmym s ~ e p m .  
06pa3omme IUIOCKO-KBajlP;LTHbM KOMUJIeKCOB ( X ~ ~ P R ~ K ,  B 'fBCMOCTH, 
 HOB MeTaRJIoB c 3nempo~~oji rco~@qpmefi  8, W m e p  KOMM~KCM PCI, 

Pt, Ir, Au), M O ~ ,  YCJIOBHO qeac~a~m x a ~  pe3ym~a~ y , w r i m  nsyx ~ O B  
O R T ~ ~ P ~ ,  pacnonoxemm no oce Z. 3ro npmom~ K ztpyrnq BW paememems 
d - n o m ~ m  X m M Y  Bw 3H~fiTWie~IC0~ (CM. PBC. 1). 

3trqmxmecllaa p a 3 ~ m  dsp6meir mmaen;s 3~eprneii (mpa~apo~ ) 
pacuxemmis H &ma-P A .  

Ilp WOM a TOM xe ~omme~coo6pa3o~a~ene H ommmo~~it 
-CTBeHHok ~ 0 f t r p ~ ~ ~ I H  KOMlUIeKCOB MOXllO pacIkOnOXEI% B 
c n e ~ p o ~ ~  B nopawe y 6 m m  naperpa pacrqe~exia: CO, CW 
>N%> NH3> NCS->H2Cb OH>F>CI->Br->T. Jbmw B n a w e  psaa m m  
nmamam cmxorn nom, a B Rome - m m a m  c~1a60r0 uom. 



Puc.1. Pacqememe d- n o ~ p o ~ m  xpa-ecm noneM mrrnyqo~ pa3~ofi 
CZihUfqrai: a) - ~ ~ 0 6 0 w i  UOH; 6) - HOH B 0J.tHOPOJ.tHOM (C@~PW~CKOM) none; B) - UOH B 
OKTa3jlpZWeCKOM none; r) - NOH B 'XQa3weCKOM IIOJIe; a) - UOH B IIJIOCKO-KBwa'ptOM 
none. 

C ysememeM m n e m  OICEC~~I~HI I  (sap- uo~a )  d-mehiema sna~eme 
napazreqx pacaemm (A) B norppymx d-3JIehieHrOB q~ 
nepexoAe OT 4-1-0 K 5-MY H, O C O ~ ~ H H O ,  B 6-MY LIepuo~a~ 3 ~ a ~ e m e  A - B o ~ ~ ~ c T ~ ~ T .  

Pacrrpe~ene~ne snempHoB no d - o p 6 m  ~ a ~ u c m  OT coorHomem 
s e m H  napahreqa pacnremem a sneprrar hiemneKTpoHHoro ommcusamui 
cnapeamx snempnoB (P). Ecm A < P (cna6oe none mamo~)  snem-pom 
3 a n o ~ ~ m o ~  d-op6mm B C O O T B ~ H H  c rrpasmov Xjma, ~a~miarr cronmo xe  
0p6KEUIefi, -0 Ii B ~ ~ 0 6 0 ~ 0 ~  ROHe. K o ~ n r r e ~ c  C TilKKM % ZLEICnOhf HCCnapeHHbIX 

~ J I~K~~OHOB,  YrO H J' CBO~O~~HON) HOW, Ha3blBam BUCOKOCIMHOBbIhi. 

Ecnlr A > P (cmnoe none m r a w o ~ ) ,  TO cmyaiua rrpoIicxom 3anomeme 

op6mmeii c hfemmeii saeprxeti, a 3 a ~ e ~  op6n-ranek c 6onameii snepmefi. B  TOM 

C-e 0 6 p y m  HH~KocIIEEoB~ ROMMeKC, T.e. ROMIIJIBKC, Y KOTOpTO 'IIICJIO 

HeCMPeHHbIX 3JIeKQOHOB MeEbIlE, .IeM y CB060~0r0 HOm. 

B TeTpa3npEIyecm.x ~obmmmax IlilpaMeTp pacmennem hieanre, r e M  B 

omsnpwecm, n o m q  Bce ~ n p m e c m e  RommeKcbI OTHOCIITCR K 

BbICOKOCnIlHOBblM (A < P ). ~ ~ O C K O - K B C ~ @ I T W I ~  KOhfIIJIeKCbI, HarIpOTIiB, 

Bcerm m s ~ o c ~ o ~ a r e ,  m ~ m m m e .  
B TKIl asexeno nowme 3~ep1-m c r a 6 ~ a ~  KplrcmmmrecKuM noneM 

(3CKII). M3 PIX. I BWO, YTO 3 ~ e p r m  pacmenqem A pamesreaa Ha me Yacm - 
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'&@If II ~¶faWIKIfOIIOld IINOIXUSW (lJO$KOJ H ma-0 
damduea) xedoum ~ono~ osmxbw~m a -(t,sd) ccacllaatr 
Xl'lEslf~OII~ lZJ&dX>> OJOPI~ZVH XE3 OI-OFUOl? 3 %IKU~E~~IIO OIOKOFi 

a-onov Hwwnrrarmnrouold xwm emab ~~"ru- 
H goghoj 'mg- maxm HO (M m amamazedo QP~ mmoxr~m 
&migo moa 'zodqom &i 'm@cu ar~odx mhi ax um3uodn ~lrna 'ma-6 
mwam mdg a%c om OH 'Axmix0 orLaaxwd0 =am on0 OL LM9uaMIEIEdO an& 
'mdu a3a mthoxr~ou owmaa 'dajwdmn 'mrw .moa a38 uexa&o - par% 
'drwaas gmsaima n3ea mmou~ou umadu mdah ~(nw~ aturaaramhodu) 
nofmahaa mamoulou aH aomah orqmnrv0Ioao3 smwald&o 
133- .3xamox zamouJorr o~uaredtigai moa mm ~~3~go gom 
a 'mat muwamduo mamox m3&0 .pxo31qa 33x09 en ~jawugbp mad,< 
woa~da~c mamma 3 aonOdUIaxc uoxadarr =earnma ~rozc@ gmxatzhxou~ou 
-rmxwma ax #ax OIHI&HC meinox~orr mgo3ou3 aomw xmaoxadan 
mm- armmumox ~(UCOLI ~h~au3 rweugo pma a UOBQLO@ 
mudaac B cub WKedon ax OJOJ hwaa ~aam (maun~md CELadmr) 
n~gdo-($) H -('p) Ma~y p~da~c qmonsq -aomrtwa xmvoxadm 
ao~warnwox he0 ~am~xqo m~. .~mam~cIHo xaIomcd a n xt% 'mmomca 
~olddau a am aama~auc-p pina~mao3 msxamxox owmmog 

mummamma 
OgEU3 BZOlI OlOILLHILII3U OJaHmaHa 6N H 1~3dEl13 ISHO~~U€ a38 llHJ3Eh 
XI~YY~ A 'axou aonmwcru a rrxoreatraua M nodwax€ pvmadeuxi~ 
nmo mg wox mami mmeh arn~~.nwc~aed~~ ~mmamao3 amwm.n~.y~rn 
H a~=~!~aedm 3mmtd W'OU ,~IVOHUIHJEN h3~mana x owIamoHm 
OH 'pama03 x~m~nam~on EBL~WO~~ a~qm~c~ XB-H~BP~O LMJ. 

~wo~cdmarc 
mt3X HB&EUiUH9t?r3 IJHJ~~HC XI~HSL.~~.LO .bWLb go903 L3~8f?l3~& 

e3xamrruaw rn~cmrugw3 IINJ~~HG IS~HUOU -smrwlgdo ~.wrahl~c&a en gamdanc 
oJa 3 oxma~axh OII v 9'0 LnCHamuaa EH sna~ur~ow m.idrrcmg't!mau '($) ma& 
o~anxdaa mgdo-p en rr3prlnmoxea '~~au~ .tqauon mma~m.msd~ 
mimcmnigem gamdane a~m~arqcm ~na@(pc LW .(auou aox3am1da@3) 

-9ao 
~4~~ahkcodrna EH gamdanc 039 3 3~3Hffed3 On NNJ~~HG 8 I2rrnS-a Dh3 

a v P'O &mamas en 3xarnwox ud&cwrngm '('p) maodL 0-13- gamgdosz 
gOHki'0 I2H H3@IlXVOWH 

kodvraxs gra'xm e3xamruow OJOX~~~U&C~O amdu3 g 'auou (won3ah~dQ3) 
womoda~uo a aa&on-p I$allJdaHc 3 om~anaed3 on mmmm H ormdaa 



BOIM cnenpa H cooTseTcTBprsIle r n ~  orcpacm rrpeAmneHar Tame B 

111. 
IIapahierp pacuemeam, CneAoBaTemHo, n O K ~ C M .  m omoro ~i roro x e  nona 
3aBncnT OT npwpom JImaHm. 

Hanpmep, [Cr(~~3)6]* oqamea B mexr~ii mm, a [ c~ (oH~)~]~+  - B 

@Iionemsarii. TKn o6mc-er 3ro cne,qmmh.i 06pa30~ I T ~ H  3aieHe Moneqn 
a1niHaKa Ha Monehym m.qu lrMeHamaeTca napaMeTp pacwemeam ( ~ M M W  
m m m a  m m o ~  60nee c m a o r o  nom, YeM -sons). Malccmqw nornomeHm B 

cneKTpe aKsaKoMruIeKca chremma B 6onee LUMHHOBOXHOB~?~ 06nac~b cneIcrpa no 
c p a s ~ e m  c aMmmoKohmescoM, p e s y m ~ a r o ~  Yero H Rsmerca ~ s ~ e ~ e m e  
OKPaCKH KOMRTIeKCHOrO HO-. 

3a.m- 12 
klcnomsys saa.iem napaMerpa pacqemeam (A) ii 3 ~ e  mi 

h r e x 3 n e ~ p o ~ ~ o r o  onamara- (P) irna KOMKVCKCH~IX HOHOB [CoF6{ H 

[CO(NH~)~]*, p c n p e ~ m  d-snempowar ~ o ~ i ~ e ~ c o o G p a ~ o ~ a ~  no de H d( 
0p6-I. O I ~ P ~ A ~ J ~ ~ X ,  BMCOKO - KTM HH3ROCffEMOBMM XBJL%WlX 31H KO-; 
mpa- wni mmammmm CBO~~CTB~MH om 0 6 ~ ?  

Pememe. Pacnpeneneme 3 d -3nempoHoB nona cow no am- 
o p 6 m :  

3~eprru1 Memneicrpomoro cn-ramruaur (PI rn HoHa cow paBHa 
251,4 w ~ o m ,  napaMerp pacxuemenm (A) B none JniraHnoB F cocrar3meT 
155,4 W ~ o m ,  a B none r m r a a ~ o ~  NH3 - 275,7 @(xd~ona. [I]. B 
OKTa3JQXNeCKOM lI&= HOHOB F A < P, n03TOMJ' BCe d-Op6KEUIH 3iUlOJlKSOKX B 
c o o ~ s m m m  c rtpasmobf Xyma n wrcno necnapeHHarx snercrpo~o~ ~a 
pacrscmemoh.r no,qpoBHe ~ a o e  xe,  arc H y cB060mor0 Hona cow. 
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'hqozmu 'a '~~~KOPVFOB~H cnkLdk7 m mgdo.p ~OH~?O 3 ao~odurauc moxada~ 
'mzmgdo-p aoa mamom ara~ 6 ',,pc'-- omnecilCTN@~on uam +Q a011 

~(mmOEed~xamon aoaodUI3us-p tuan~aMgcoa) trdoram 
wmgo qowmaa a mudaac ~oxua~e mmamouJou I$& maaodC 1pnr3awa~da~c 
ptxoarna aauog a QIOHMH aauog 3 aosocimuc ~uoxxian oxqmo~~orocoa 
3 eua at 'xmwgdo -p mdaa BH gmHmf!a m-amodDIa~c warn 
aammxmp gmamWm mxamox momamalxo 8 'amamad 

pmmdno - an;) e %wxmag moa mmmw 
llpvaho~ &mmmdxo aolaa~~arc-p mama03 amom Ltuahon '~~311~90 

El 



Bce coewemui Cu+ - 6ecme~~1.1. Ananorwao nnn ~ c e x  aerqem, y ~ o r o p m  
~0hfrUleK~006~30~a~eJLb KhfeeT K O H @ ~ U ' H ~ O  3d1° (&+, zIIz+, Cd2+, H$ K T.A.). 

B xoHe C U ~  (~on@myparsurr.. .3#' ) ecra oma saxammi Ha d-op6mam. 
I 7 p ~  nornorqemx ~ a a m  csera meem ~ o s ~ o x ~ o c r a  nrur nepexona 3 n e ~ ~ p o ~ a  c 
&nee m ~ o k  Ha &nee BHCOW 0 p 6 m ,  'ITO H O ~ ~ C ~ O B J I K B ~ ~ T  oqxic~y 
c o e m e ~ r d i  c ~ o ~ r n e ~ c o o 6 p a 3 0 ~ a ~ e n e ~  cu2+. 

Pememe. HOH coSf meer 3 n e n p o n ~  K O H @ ~ I M K )  Banemmc 
3nempo~oa 3d. h o m m ~ o e  pacmememe d- I IOD~~BHII  B 3m zcomneRcax A 

pacnpeaeneme snemprfas m, dsp6mum M O ~ O  xrpencraamb c ~ m u w f  
06pa30~: 

aamroro RoMnJleftca? 
Pememe Oxpama KoMnneKca n o m a  6bmb nonommemoE K ~ p a c ~ o ~ y ,  r.e. - 
3ene~o% (ad. p~c.2) .  



T E O P ~  M O J I E K Y ~ E I H X  OPEHTAJIE~~ 
(METOA JIKAO-MO) 

B 3~0fi T ~ O ~ I ~ I I  hioneqna paccMarpmaemx MK co~oqmrocra mep 11 

snercrpotroa, rae ~ ~ b ~ f i  ~ ~ C K T ~ O H  m m m x  B none ~ c e x  qsep H OCTaEbHbr?r 
sse#lpOHoB. 3ne-nn MOT)'T m x o m c x  Ra c ~ g 3 m m  w pa3pb~mowm 
~ o n c ~ ~ ~ ~ ~ r r a ~ c  o p 6 m m  (MO). Uwcno Mone~Jurpmx op6meSlr onpenemercx 
mcnohi a m n r m  op6srrmeii. Amnfme op6u.ramt Moryr neperrpuaamfi K ~ K  no o-, 
 ax n no x - m q .  B pesynbTaE ( P o p ~ m x  O- H x-~onexcympme op61i~amr. 
rIncno 3nercrpono~ ~a n s o n e ~ ~ D i  op6nzum p n o  wt~c~ry ~ n e q o ~ o a  Ha 
nepeIp,MBatoUlXxCR aTOMHbJX Ha M ) & Q O ~  MO MOSm HaXOXllTbCX He 
&nee rpsyx 3ne~lpo~oa .  

A B ~ S ~ T O M H ~ ~ ~  mhfOmepHbre MO.leICyJIb1 
1 nepmr0.q 
3anara 16 

M C ~ O J W ~ R  hrero~ MO, c m m e  3neicrpome I(OH@-W Ilroneqn HZ, 
He2; HOHOB H;, He: O r r p e ~ e m  nopqsoK c m n .  06a~cmre ~ 3 ~ e n e m e  3 ~ e p m ~ i  
~ C C O ~ i .  

Peme~rre Mone~yna ~oaopo,qa H2 c m o m  a3 myx aTonioB H meeT ,ma 
sneqoHa. Cornacno n p m m  ~amrnaemmeii 3 n e p m ~  R 'q-y naym mi m a  
ssercrpoxa c rqxwmononomuma c m r a a ~ ~  %um.iaro~ 0 , a - ~ p 6 ~ .  

A 0  MO A 0  
6,""' - 



- I1 rlepltoa 
Y 3 n e ~ e m s  I1 nepxxoaa B 06pa30~a~uu MO q m a z o ~  p m e  2s, 2p,2py 

u 2p, amMHbIe 0 p 6 m .  Mom0 rrpene6pera ~ 0 ~ 6 u i f a r ~ e i i  ls+@maneEi 
Bcncgmue m o x m  ~ ; i ~ o j i  crenem m nepeKpm @amyc sriyrpemm 
op6manek MU no cpasmm c napyimnnr). Cor,?ac~o crrempocKonmecm 
aambm MO ~ ~ y x a f o h ~ m  MoneKyn s n e ~ e m o ~ ,  pacnonoxemmx B Kome nepaoaa, 
s a n o i ~ ~ m n c ~  B cne.qmmeM nopme: 
ol,n< ol,wP< ohrn< oaPq< oZpza < %pXCB= R Z ~ , . ~ <  7 ~ 2 ~ ~ ~  = x~~ < owparp 

3amralia 17 
ITom3yxcb M ~ A O M  MO, comaBbTe aneKTp0me ~o~i$m-ypaum MoneKyn I1 

nepuoaa. Onpenem xpa~~ocrb cmsefi B Monescynax 3. Kame MoneKym 6y4)"r 
06na~g1~1, n a p a m i m m n  c ~ o i i m ~ a n ?  

F* (F.. . ~ s ~ 2 ~ ~ )  O2 ( 0.. . 2s22p4) 

6- +-." 

9+ ( 0.. .2s22p3) - 
-e - 
*uSf * 

St 

629 

0,112 

2,5 





re~el)oancpabre rmnaymr 
re?.cpomcpribre Anysaromn,re ~orrercy~1~1 omrcarsiW)n:a T ~ K  x e ,  MK u 

roMoqqepwre AB~S~TOMHLIC M O ~ C I C ~ ~ I ,  HO B mepoqqepHm hronetcynax 3~eprtc-1 
aTOA1HbIX ofl1lXllr~fi $1 1fX 0 ~ ~ 0 ~ I f ~ c J l h ~ h I f i  BKRaq B MO v. 

B c~sr3b1~arougm MO 6onanrnE sman B H O C ~  a m m a s  op61i~aa  &nee 
~ n c l r r p o o l y ~ ~ s a ~ c m ~ o r o  J;ICXICICT~, a B pa3parxrunom - 0p6ma.m xteHee 
sneKlpooTprrsaTeJn,Horo aloxra. 

Pasmine B s ~ e p r ~ t i  UCSO~[H~IX ~ T O M H ~ I X  o p 6 m e i i  onpe~emcr nolurpHocrb 
CBIIJN. 

3anara 17 
Mcnoaasyn ~ e r o n  MO, oruican snehTpoHHaxe ~ o ~ @ m y p a m  

lX7RpO5lJlepHbJX MOJIeKJ'X CO li NO. 
Pememie. Pacc~orpmr sxeKTpoHHoe mpocuse hioneq-m MOHOKCM,~~  yrnepona 
(CO). 

MO COT [*C e] CO[:C --, 0:] CO[:C= 0:] 
0:- - ~ - - 

- &P" . u " "  - -- 
ca - 0 2  

- +- + 
CB - #- 

+t $3- &- 
* e p f ~ ~  
L m C C O U t m ,  803 1071 

X & ~ M O J I ~  

CBR~H, IM 0,1115 0,1128 
a o p s s o ~  C B ~ H  2,5 3,O 2,s 



3xercrpmec~1iii MoMem m o m  hioneqnbx co orem o an (4.10"' KJI-MI. h 
06anc~ne~ca ~ h r ,  w-0 60mmm . r a m  snelrrpoHOB H ~ ~ O Z @ X R  Ha CBX3bIBWUWX 

o p 6 m m ,  pacnonoxernzarx 6~ulme K  spy amhna mcnopona, Ko~neHclipyx ero 
m 6 b m W  3aps.a 

ATOM wcn0pop.a meer 2 necnapemm sneMpoHa, a aToM =om 3. B 
Moneqne NO x u  am= 06pa3y-m icosanertrmre C B R ~ N  no 06hle~~ohfy 
~examishly, nocne rero  y a m  o m  ~ecnapembG sneelcrpoH, a y 
mcnopona - Henonenem s x ~ c r p o m  napa Ha 2p-nopapo~~e. ~ T H  o p 6 m  
sa-y-nrn~ B ~ c m H o e  aoHopHo-aweffTopme ~samoneiicmue ki dpasyror 
fionommmnoe CBmsIBame amMoB a m  H mcnopo;ta, B pe3ymTaTe Yen, B 
MoneKyne NO csma XBJM~TCI n p o ~ m w 9 ~ a w  mohofi u ~ ~ ~ i k o i i :  

--.h :N=O: 
B nronercyne NO M Monehyxapmx o p 6 m a ~ ~ ~ ~  pacnonaramx 11 Bane- 

3neRTFOHOB, rqEl: 3IOM O m  ka 3JIeICl'pOHOEI BBJIR€%CI HeCIIilPeHHbIM, VNJ El: 

oqxne~mer napammmme C B O ~ ~ C I B ~  Monercym. 3nercrpo~~ax K O H ~ ~  

hnoneqm: ( O ~ ~ ) ~ ( Q ~ P " P , ~  ( ~ m ) 2 ( ~ w ~ 2 ( ~ 2 p r ~ Z ( x Z p r ~ 1 .  I I o p m ~  CBXW pase~ 
') L 
L,J. 

C p m m  3ne1q~omoe crfiotaae uoneqm NO co crpoeme~ EOHOB NO' a 
NO+. 



Hecmpe~mi i  snercrpoH B Moneqne NO HaxoamcH M pa3parxruno111eii n- 
o p 6 m m .  Ero norepx B aone NOf conposomqaeTca yMeHbmemeM JUIHEM wx3ri H 

pocroh* mepralt aIiccosIram. l Ioao6~as npyh?ypa NO xopomo cornacye~cx H c 
ee sneIcrpwecKuM MohiemM m o m  2 KJX.M. 

3azb.ia 18 
Mcno-~syx hreroa MO, oxmume crpoeme BOAO~QAH~IX cowmemji 

~ ~ ~ M ~ H T O B  B-roporo nepwoaa. 
Pememe. B cJryrae huioroaToMmrx Monehyn MonexynRpme 0p6mam 

BOSHEIK;~KIT 1i3 op61rmnefi u e ~ ~ ~ o r o  aToMa xi  rpyrmo~ok op6rr?.arra. rpynnosarr 
0p6KI.anb - 3TO pC3ynbTaT K O ~ ~ ~ N H ~ W  0p6KI.anec Ifeplil&XdhIX aTOMOB 
(-OBI. 

Pacc~ro~pm~ bIoneKyna1 BeH2, BH3, CH,, NH,, HzO. 
Moneqna BeH2- m e l ~ a x  c uempammnr arOMOM Be, a amMbI Bonopoza 

- m a w .  Y Be B a n e m e  op6mmn -2s, 2p, 2p, 2p, y ~onopom -1s. 1s - 
0 p b I l T ~  JlBJT aTOMOB BOnOpom 06pa3y~n IpyIIlIOBk& o~~HTWJE,  ROTOpbIe 
Moryr na?a c n e q m m e  cose~amx c op6mamm uetrrpBnmoro aToMa 6,- cr,Pq, 
a,"q a?@P. Bce ~ T K  O ~ ~ H T ~ J I H  ~ ~ O T C B  q e w e m p o ~ m a .  &IJI o p 6 m e k  2px R 2py 
amMa Be H ~ T  nonxommm rpymrosaur op6-6, nornary 2p E 26. optimaxi He 
U ~ ~ H I ~ M ~ E C I T  yyamm B 0 6 p a 3 0 ~ a m  hfoneqnnpHblx op6maneti. OMf nepexom B 

MoneKyny BeH2 6e3 m~exieIzrdi s m e m e  rrecmmmamntux opprogexrposhot 
ManeKyJIsPIibm o p 6 m e $  7 m~y Be. 3ra op6mam 
0603~a-II n-MO. X m m e c m  cmna B MoneKyne B& ocymemumm 3a 
cver myx snempommx nap B q m q e m p o ~ h ~  crbm II crL~sp6snamx. 3-=e 
 nap^ a pasrroil crenem npmameHcaT of5om aTolaaM 80mp4ms n o m ~ y  nopmox 
C ~ H  Be - H paeH 1 H crpoeme M O ~ ~ K Y J I M  H - Be - H m & o .  0 6 e  C B ~ H  
m ~ c x  parr~oue~rrsmn no m e p m  H w e .  

B 06pa30saxim MoneKysurpmx op6mmek Moneqma C& n p t w i ~ s u o ~  
y s a m e  2s-, 2px-, 2py-, 2p,-op6mam aToMa yrnepom u 1s-m se~arpex 
aTOMOB BOXOpOm. K o h 1 6 ~ r ~ ~  ~ s - o ~ ~ R T w M  J'l+XqJOAa X i  1 s - 0 ~ 6 m e f i  s€TblPeX 
aTOMOB BOaOpOaa IIPHBOAtrr K B03tMKHOBeHHtO I U I T H Q e ~ B J J X  M ~ J L % $ W M X  

op6maneii0,C) n 0:". Koh16mr~llf 2%-, 2&-, 2pz- op6me2i p e p m a  H ls- 
op6HTa~1efi aTOMOB BOXOPOm qHBOAAT K 0 6 ~ 0 -  TPCX bps B OpPmp 

narmetrrporrbLu op6mmeji. Xa-p nepeqmamm 2 ~ - ,  2b-, 2pz- op6mmeiir 
jmepoaa H 1~-0&mmeii aToMoB 'mnopom OHRH~KOB. CxeAo~axm~o  ~ p n  
MoJreKynapme o p 6 m m  bem KTIN oPm m e m  O ~ O B ~ I O  314epm. 
Pacnpe~eneme 8 sanemmx sneIcrpoHoe Monerrym C& coCrr~eTmyeT 
cnwymmeii 3~1excrpomofi rcoa@irypaum: (o,a)2(a,8)2(crYc.)2(~t")2. 2 s q 1 6 ~ ~ a ~ r t r  
aToMa yrnepoaa no snepraa pe3m O T ~ ~ ~ K K C ~  OT lssp6manei4 aToMoB ~onopoxa, 
noxohly 3m op61mm r r p a m e c m  He n e p e q m a  c npyro~.  2s- 
op6&ana yrncpoja B h.ronercyne MeTaHa mpam pona necmmamraeii. CBXSL 
ocyrsecrsnrrc~ca 3a cqcr 2p-3neqo~oe  yrnepOAa H I S - ~ ~ R T ~ O H O B  senapex 
aToMOB BO~Op0.W 

3 7 





3anaw 20 
Pacc.~~rra~b aaeprm x p ~ ~ e c ~ o i i  pememi x n o p m  mTpm acxop ~3 

CJIepSwWfX JG3HHbJS: TellJIOTa ~ ~ 6 J I l X b f m  ( B O ~ ~ O W )  M€%UUIWIeCKOM HafPliR 

AH e)$, Ka = 108,3 K&K/MOJB; ~ ~ e p m  rn- mqm N, = 195,8 
~&~/aio,%; TenrroTa mccorplaqu~ Moneqm xnopa ~a amhlar - AH nnec ~ 1 2  - 
242,6 x&d~ona;  3 n e p ~ n  c p o ~ m  xnopa r mewtry AH M c p . ~ ,  = -351,4 
@(xc/hfo.m; TennoTa 0 6 p a 3 0 ~ m  x p u ~ e c ~ o m  xrropIL4a xalpm AH,N,,cI = - 
411,l ~ & ~ I ~ o n r a .  
Pemcme. 3~cprm qxicl'itl~m~1ec~o2i pemeTm ouemmcR sacpr~eP, ~otopym 
~ e 0 6 x o ~ ~ n f o  s a r p a m   mu^ ee pa3pymem ~a cocrimme wcr~ H y ~ m c m  nx 
WJT OT rrpyra Ha 6 e c ~ o ~ e m o  6onamoe p 5 e .  

Paclrer s~cprrra ~ p ~ ~ e c l c o g  pememx . NaCl o c a o m  Ha 

~ c r 1 o n a 3 0 ~  TepMoxaMHIeclroro mama Bopm~a6epa. B r n ~  roauIe 
qeqcMaqasaeTcrr nepexoA OT -om ~emm$i%xoro aa?pm H ra3006pa3nooro 
XIION K ~ ~ C T ~ X O M y  XilOpIsqy 3alpM ( H O ~  pelSIe'l'Ra) JWy%fX COOCO~~MH. 

lIeps& c n d  - djpcuomme ts,wxammmxo~~, NaCl Henoqmmemto 
m I 3 p a 3 ~ 0 r o  Moneqmpnorq -pa a u-N, aaqm 

Nab) i- 1 /2ClXr, = NaChth AHNd = - 4 11.1 R & I ~ ~ O J I ~ .  
B~opoii cnoco6 3a~m09acx- B npe~- trarpaa a xnopa B cocromme 

~ ~ ~ O O ~ P ; L ~ H M X  HOHOB Na+(,) a Cl-(,), xi &prim- m HEX p m Y e c o r o  NaCl. 
3Kepi-m qxf-ec~ok pememm (U,.-)  pa^^ no a6comomoii 

s e m e  H npormononoxaa no 3~axy TOB meprmi, prmpa~ nwenfsma 
06pa30sa~m NaCl sf3 ra3006pa3m IIDHOB. 





noJTXPN3yehiOCT% HOHOB - 3TO HX CIIOCO~HOCT~ A ~ @ O P M ~ B ~ T L C R  If03 
neirc~srrehi BHernHero snempmecrtoro nom. I l o ~ ~ ~ ~ m p r s e e  neiicl~ne UOHOB - 3T0 

m c11oco6~m ne@op~i~pomn., noJurpImBa-m npyrofi r io~.  
~o~urpmyes~ocra n no,wpn3y~rqee aeqeiicrs~e oqxnemcrm crpoeHneM 

~ ~ e m e i i  saempssoii o 6 o n o q  pamiyco~ tr 3aps.110~ H O H ~ .  

l lo.mmve~ocr6 WOHOB npn O ~ K O B O M  afkomomo~ sna.rew sapma N 

PaBHbIX W C a X  6oxame IIOJZXPE~~~MOCTH MTHOHOB. ~ ~ . J J A ~ K ~ ? ' ~ M o C T ~  N O H 0 5  

aHanoros sneMewos B xanaoii nom-pyrme nepnomec~oii cacrem pacm c 
y a m e m e n l  nx nopwoBoro riolwepa. 3ro o 6 a c m e ~ c s  ysenweHaehi vucna 

cnoeB, TO ecrb yseJrwemieM paipryca Hona K ycnnemehI 
3KPHUPOBaHIIII BHY'IPeHHHhlN 3ne~HHbI l In  CJIOII1\iIi, W O  CI'IOCO~CTBY~T 

60JIbIlIefi ;re@ophIarwl UOHOB. npH O ~ F E l K O B b I X  3apwK 11 6 m m  W C a X  

IIOJurpK3yeMOtXb MHHHMaJILAa y HOHOB C ~ 0 H @ ~ i [ ~ e f i  6 m p o ~ ~ o r o  ZiL3a 
(~anpm~ep  Na', a", n ~ i a x c m w l r a  y norioB c 18 BHernHItm s n e ~ ~ p o ~ a r n  
(~anpmep  Cu*, ~d'+). 

I lommwrqee  neiicrs~e AOHOB TeM s~awn-exa~ee, reM 6onbme ux 3 a p q  
reh~ Memme pasuyc a reM ymii.Msee sxerrrpo~~an o6onolm Ifom. 
l lodwpu3~mee neqeiimxie aoHowim.noroa j5teHbuaeTca c yseJurrcHueu noHHoro 
pampa,  TO e m  >iem.maerca B m o j i  nogrpyrme nep~o~urecrtoii cncrehiar c 
YBcnmemieM nopmoaoro HoMepa. Han6orree cmHoe no.mp~3ymmee aeHcr~ue ( 
n p ~  OAHO~I EI TOM x e  sapme H O H ~ )  rrp0m.m~ KanroHaI c 18 ~~reha-po~~{oqeii 
q y q p o i i  BHemero cnox ( Cu+, Ag+, zn2+, cd2+, ~ g ' 3 .  Tas IGIK arJroHoB 
xapanepm.1 60~1b11nre pamepq reM y KanroHoB, N hian~rii sapm, TO a m o m  
06JIilna~)T ~eHbIlIefi n0JIEpH3JTO~efi CXIOCO~HOLX~IO, l1eM KaTIiOHbI. ~ P B  
ssamoneiicr~m m m o m  c ~ I O H O M  ~ O J T X P U ~ ~ ~  nomepraerca 
rrpe~ihtyrnecr~emo a m o q  noxrrp~m~refi KaTnoHa B 6ommmme cnymeB MOHO 

~lpene6pe~b. 
B p~qy F - C1' - Bi - r npu oxmra~o~ofi 3nempon1rofi c r p y q p e  memHero 

cnox a OAHH~ROBOM m e  HOHOB, y~~ mcno 3 n e m x ~ 5 1 x  cnoeB, TO 
m pamyc atom la ycHmnaaerca s-- aupa 
B-ABHMH 3lERIpOEEbIXU Tmnl. nOW0Bfy B AaAHOM p w  B03PaCIilm 
noJurpmyeMocra H ~ ~ r r  nonapmpract ncftc~sue NOHOB. 

34uwm 
K ~ K  MOHarO o 6 a a c m  yMCHblUtJlHC Y C T O ~ K E ~  B PILqY cone% CUF~, 

CuClz, CuBrZ, CuI27  
Pememe. Bmmias noq l iwt r r r  vtrcrnq djycnosnmae~ Maome o c o 6 e ~ ~ o m ~  
CBO~~CIB pammrbm B e E q m ,  B ~I;IOIIUC;IH yct0Rllrreom coemeIubi. 

B p%,Q' m, a('1 ,,('tl[lr:. ( '111, yt  ~ O ~ F ~ U B -  l3JIOreHHJ?OB MeAB 
JWeHbmaeTcx 3a crcr m i 1  1lOamqMl a y c h t ~ ~ ~  I 11 11 pn:v IIOltOB F' c C1- c Bi c I-. T ~ K  
CuI2 ~eycroikm npn ywc cdrr.l*rucifr r c h t ~ t c . ] ~ ~  I vlu Il'oir ~u"o6,waeT C ~ H ~ I ~ I  

no~urp~3yrorq~ur neiicmwcnf, i t  xlr t l i  MIS 1.1 \ . I ~ ~ I I ~  11.1111 rvrlcn a~rco~coii 
41 



3mam 23 
Ma~cmyAf nornoqeHrur swxtoro cBera IioHoni [T~(oH*)~]~' c o o m c r ~ y e ~  

m e  B O ~ I  I = 5,03.10-'~. ~ ~ m c m i r b  napaMeq pcrsennem (A) d-nowpo~m. 
Perneme. 3 ~ e p m  nornouraeworo mama mera (E) pasm m e p m  (rrapanmpy) 
pac~qenneaxur (A). B paclrere Ha 1 h1o11.1, Bemetma, nornorsarorsero am, 
wm B V m m e  

A=E.NA=h.v.NA= 
h . c . N  

- A ,  

3anara 24 
fix EioHa [ ~ r ( ~ 2 0 ) 6 ] ~  napmeTp pacwemeHm (A) paBeri 207,6 ICJ@/~VIOJII.. 

~ a ~ o ~ a  o~pacm coemi~e~ufi xpoua (IIT) B B O ~ I X  pamopax? 
P e m e ~ ~ e .  C B ~ L  M e w  gmniofi BOJIKLI nornotqaenioro csem (A ) kl: napaMerpoM 
pacmemem (A) omcbmaerc~ ypaBnemeM: 

A =  h * c . N A  , ~ K Y A ~  




