


I. B~egeme 

npodnem, C B I I ~ ~ H E H ~  c B O ~ M O B L B ~ W  C y q e C m O B a f m e M  H o B o r o  O C T P O B ~  

C T ~ ~ H ~ ~ ~ H O C T E  B 0 d J r a c T E  =IIO-114 H d  =I84, C E H T 8 3  H IIOECK aTHX mep 
B UpE'pOge p a C C W T p H B 8 W C b  B QWIOM p a e  p a d 0 ~  (CM. /I/ E C C W  B 

H e a l .  K H a C T m e M g  BpeMeFfE MOElHO C Y E T a T b  yCTaHORJIeHEHM, ¶TO COAepRta- 

EiEe C B e p X T m -  aJIeMeHTOB (CT3) B B e U e C T B e  C O J I F I ~ ¶ H O ~  C E C T B W  H e  IQ8- 

B-~T 10-I4 rpama Ha rpam /293/. I I O ~ T O M ~  o g m ~  ~3 H ~ O ~ X O -  

~ C J I O B ~  n o n c K a  CT3 B npmrpoze R E U M ~ T ~ R  C O ~ A ~ H E I ~  a a a ~ r ~ 3 m r p p m t  n p ~ d o -  
POB,  O ~ J I ~ A W U ~ ~ X  AaHHHM J'pOBHeM PyBCTBEITeJIbHOCTE. 

Tpedo~amm B H C O K O ~ C T B E T e J E H O I ' O  EI OIIepaTEIBHOI'O aHaJLH3a MOXeT 

yAOBJIeTBOpHTb M ~ c c - c I I ~ K T ~ o M ~ T ~ E ¶ ~ c ~  MeTOA C H ~ U O C ~ ~ A C T B ~ H H O ~  P e r E -  

cTpaIple8 HONOB. B H a C T O w 8 e  BpeMK B K a P e C T B e  Y J I b T p a v C T B H T e J E J 3 H X  

T ~ M  88 M e H e e  BO3MOElHOCTH MaCC-CIIeKTpOMeTPHEI, O C H O B ~ H H O ~ ~  H a  IIOA- 

x o ~ e ,  donee EJIE M e a e e  ~ W ~ K O M  K T~~AMWOHHOMY,  A a n e K o  H e  E c s e p n a m .  

npEHI@ln padpm a T O r 0  n p E d 0 p a  6 ~ 3 0 ~  K WHCCHPeCKObfj'. 

Bo B c e T  ~ a ~ m c  c n e K T p o r m T p a x ,  H a n p m e p  m a  Ma~~ayxa-repuora c 
D O B H O ~ ~  @ O ~ C E P O B K O ~ ,  C m B C T B y e T  A B a  TJraBIIhIX EICTOPHHXa @)Ha, O r p a E E -  

¶EB- v C T B E T e J I b H O C T b  a H W I E 3 a :  BO-UePBHX, IQHCYTCTBEIe B EOHHOM 

m e  CJIOXHHX M o n e w q m x  KOMILTI~KCOB o p r a m ~ e c ~ o r o  E H e o p r a m m e c K O -  

r o  npo~cxoqqem, E M E T I Q ~ Q ~ ~ ~ ~  arosaapme M a c c o m e  ~ E H E E ,  EI, BO-BTOPIIX, 

P a C C W I H a e  HOHOB m T p m  odpaam H a  OCTaTO¶HOM rase E y 3 J I 8 X  YCTaHOBKE. 

06m~mB cnocod nosarmem ~ C T B E T ~ J E H O C T E  B ~ c c - c I I ~ K T ~ o M ~ T ~ ~ ~  

COCTOHT B TOM, ¶TO IIhlTBDTcR C 0 3 A a T b  YCTaHOBKE C OPeEJa BHCOKEM pa3P8- 
meEEeM,  LlOCTaTO¶HhlM p a 3 A W I e B H R  H o A H o ~ H ~ ¶ H o P  EABHTHI~,HK~UEE 6 ~ 3 -  
KW MBCCOBHX w ~ B .  BHCOKO~ pa3pememe n p e m o n a r a e T  n c n o ~ ~ a o ~ a m e  B 

HOHHO-OIITE¶~CKO~ CECTeMe y 3 K E X  U e J I e a ,  ¶TO B CBOB) O P e P B A b  IIPEBOAET K 

U O T 8 p ~  B e U e C T B a ,  K O ~ ~ e H T  ECUOJE3OBaHaR KOTOPOI'O B TaKEX YCTELIIOB- 

Kax H e  I IpeBhrmaeT 10" - I O ~ .  ~ T E M  ~ ~ ' ~ R c ~ M ~ T c R  TOT @KT, ¶TO B 06m- 
mix MBCC-cne~~po~e~pax  B P ~ W I  a ~ a ~ 1 ~ 3 a  HJLFI g o c T m e m m  q B C T B E T e J E H O C T E  

10" - 10-I' a ~ . / a ~ .  COCTaBJIReT OKOJIO OAHOI'O AHR. 

RCHO, ¶TO ypOBHK v C T B E T e J E H O C T E  10-I4 a ~ . / a ~ .  TaKHM W T e M  

g O C T E ¶ b  3aTpJAKETeJEHO.  n 0 3 ~ O b f j '  donee I Q H e W l e m  W T b ,  K a K  HaM I Q e A -  

CT~BJULBTCR - BTO ECIIOJEI~~OBBHE~ Y c T a H o B o K  c yMepeHBhen paspememe~ E 

donee BHCOKHM ( I O - ~  - I O ~ )  K O ~ @ E Q ~ ~ H T O M  ECIIOJE30BaAHR B e U e C T B a .  



IIpH aToM@H O T l u o J W w X H ~ H n O H a B J M T b c R e ~ e  Ha C T a c p o p l d E p O B a -  

EEJI ~ o a a o r o  m, a cpoa OT nepepaccemmx aTOMapHhIX HOHOB H ~ O ~ X O H H -  

MO JMBH~JIIHT~ HO np~emne~oro ~POBHR sa C ~ T  M H O ~ O E ~ C ~ ~ J , C E O B  cenapam. 
Macc-cnex~po~e~p JMDlA BIUIDW~T B c e 6 ~  cae-e aneraerrma: 

a)  nasep- HCTO~HHR HOHOB, xapaxrepmm PepTam EoToporo -TCR 

BHCOR~R creneEla H O H E ~ ~ ~  seuecma, mcrammo EEsPCH~ =OH 3apxxe~- 

EHX MOJIeKyJr, OTCFCTBHB H ~ ~ E ~ ~ T ~ J ~ ~ H o c T R  IIO OTHOHeHHD R XEME¶eCKBY 

CBO~CTM aToMos; 6) nepesapm~tym rasoByD aoame~b, B m~opoit npo~cxo- 
mT HO~OJlHETWIbHOe pa3pJTUeHEe MOJIeKyn B CToXEHOBeHasx C BeqeCTBOM 

ramen; B) C O ~ C T B ~ H H O  mcc-CII~XTPOM~TP c rnexcqmema~oB cenapmeit 

mep acxo~olb uaccmr, npmomeB R cmurb~oarg n o ~ a ~ ~ ~ e m  @Ha or  nepe- 
paccemmx HOHOB . 

B Hamioit padom paccaraqHBaDTcR pacqeme ~oaao-onmecme xa- 
p ~ T ~ P H C ~ O ~ C - C I I e R T p O M e T p a  m* IIOveEHHB C XIOMOW lTpOI"pabWi 

TpIv/!POKP . Bonpoca~, CBJI~~HHHM Henocpezcmeaao c, naaepHhnr HCTOY- 

-OM HOHOB H l?a30~0B -~HbD, IIOCBJTII@HH p a 6 0 ~ / 8 '  12'13/. 

n9IIAHft Mac-CIIBRTpOMBTP COCTOHT H3 D p  @EED#EoH~JI~Ho HBBBBBCH- 

MKX ¶acTeit (pxc. I ) .  
I . ~ ~ o M ~ T E ¶ ~ c K ~ R  3epKaJEHO~EMbleTpHPIIaR MarHETOCTaTE¶eCEaR 

CECTeMa, B ~ 0 6 ~  90 -TP&qSCHhIX mQBbHHx YarHETB blI 
H M2 H ¶ e q e  brarmr~h~e R B ~ , Q ~ I I ~ . ~ ~ E Z U ~  JEHU 01-04. OCHOBHO~ ~ ~ s m q e -  

me axpomTa aaanrmaerw B npeobpaso~~ma BCTOPHHE~ HB n w o x e a ~ ~  OI 
B UOJIMeHE8 03 C WJJ.8XeEEeM E3 BCeI'O YaCCOBOI'O CIIBXTPt3 EOHEOl'O QX- 

Ea HeROTOpOI'O mana30Ha WCC Mo f A ld, I'Ae % - UCM EOHa, Ha XOTO- 

pya ~ a c ~ p o e ~  mcc-cne~rno~e~p. Hamme rrnocmroc~~ a e p m m ~ o f  c-e+ 
pm! O2 B ~agaoit  axpommec~oB cxclreve ynpoqaer s a q a v  n w e H a a  

Eaqecmemoro naobpaxem B MOCEOCTH 

~3 W T ~ O B  w p o ~ ~ b ~ o i t  m m  a 5, 
mTOpaL3 &lm -0it MaccoBoB JmKiiE, 

,b npomemeit Yepea q o m r ,  c o w e r  
~aodpaxeane ~cm- O3 pa wxazb~oit 

1 0 ~  - ~ e o 6 ~ 0 m 0  06eclIe¶ETb BO3MOXHOCTb TpaHCIIOPTEpOBRH HOHOB 

B TW~CHOM y m  / Y ~ 0 3  cp. I I ~ E  aToM rm- mamama H C T O W ~ ~  

OI EMeTb maMeTp N 2 Mia. .&It3 Pa9J[BJKeHIU HCROMKX CBePXTfIXem 

WIeMeHTOB UO MOCe qenecoo6pa3~o o6ecIIe¶ZTb pa3pemeHEe M/dtf&um. 
Jocmeme npmreraneluoro ~ p e ~ e n  a ~ a ~ 1 ~ 3 a  Tpedye~ omoBperaemoro nponyc- 

sam qepea m c c - c n e ~ ~ p o ~ e ~ p  HOHOB B manaso~e nopama I0 mccosnm 
e m m .  

IIpeae6pera odaemm s a p f ~ q o ~  aormoro ny-ma, nonepeqme OTKJIOH~- 

LIHR W C ~  B ILBOCKOCTB ~ ~ c n e p c m  X B B ~ R C E ~ J K ~ A O P ~  LIJIOCKOCTH Y, 
OTC¶ETHBa~blHB OT O I I T H I ~ C R O ~ ~  OCE YCTBHOBKE, C A0 2-FO IIOPR- 

AK8 MWXOCTH BR,JIIJ¶ETeJlbHO MOXHO 3alIECaTb B W e  

( I )  

rae X, , yo, x.'= $@), %: $(o) - nonepesmre noopmam slacrn.  H 

TaEI'eHCH YI'JIOB EaBlrOHa TpaeRTOpEE OTHOCHTBSHO OIITE~P~CKOB OCH Ha 

BXOHe B CHCTBW (ILBOCEOCT~ HCTOPHHICa 01, CM. pHc.1) ; 6= A P / ~  - O'IC 

HOCHTeSHOe  O!l%JIOHeEEe mJIbCa  ~ H H o P ~  ¶aCTEW OT WJIbCa Po , 
ROTOPHM obJW&9e~ ¶aCTnqa C UCCO~~ !do; C - npOHOJIbHM ROOpAEHaTa; 

Cx, Cy, s ,  s, - m c ~ ~ y c o ~ 8 6 1 e  a CrapcoEJwxbme Tpaenropn I-ro 
n o w ;  d, - naeitxa. mcnepc.s cncTemi @hz), fi/&'v, (2,,%) 
H T.H. - a 6 e p p a ~ o ~ e  R O ~ ~ H T ~ I  2 4 0  nopama. Qopargm (I) cnpa- 

/ 
B ~ V  WE Y ~ O B ~  ~*/p, .Y&, I . ,  %I, $4 f rag Q - P ~ W C  
KpmHaHar o n m e c ~ o i t  OCH. 

B ~ ~ K ~ J I ~ H O - C ~ ~ T ~ H I B O ~ ~  CHCT0blH Tpedo~aHEe IIOnpeEEJI B 

IUrOCKOCTE o2 U P O Y B ~ T O ~ O ~ O  CTlU?mTE¶eCROFO H ~ ~ ~ I X I . ~ H H R  C ~ g n e ~ o P  

yrxoaoit mcnepc~eit: 



Brmomeme ycaoM (2) xocTaraeTcrr ~ a c q m h o f i  B O S ~ ~ X X ~ H H R  m a p  
pynmmu m 3  PI*, a Tame C O ~ A B E E ~ Y  B L [ P ~ ~ H ~ I X  uar m MI H J @ C ROU- COOTBeTCTBm TOEOBHX KaTJlUeE (0( -~eTp0d ) odJBcTefi 

MaI'HETHOI'O UOJH C XCB~~OJIbHOfi R~MIoH~HTo~~. 

&U3 3aaJTZeHBR adeppamomoro EO@@I@~~HTB fi/.iJ) (M. (I) ) , 
oxmmawero mm5omrnee m m m e  m q m r y  H p p q  ~ H H H  B IUCOCKOCTE 

axpomrwecxoro E30dpaXe~~~  03. B rex xe uarmm MI E M2 c nomw 
1 mroav. M W ~ R  xpyroro m a  (P - m m I  C O W ~ T C B  C ~ E C ~ ~ ~ ~ B B R  

KOMUOEeHTa WEETEOI'O UOJLR. HpE aTOM B BEQBXBHHH ( I )  BBTOMaTEWCKB 

~ c n e a a e ~  E ~pyrofi adeppamomadi rureH (X/&8) . 
B- K B ~ J ~ ~ I I O J E H O P ~  (4 H C ~ E C T ~ I I ~ ~ H O %  ( y  KOMUOH~BT 

~ O S H O X ' O  WmTa OlIpe,lJeJMDTcR BEQaX0HEeM 

(3) 

rm /r =I/P . B~ - ~ X I E T H O ~  none BH- onweclmfi OCE. 

T a m  0 d p a 3 0 ~ , ~  IIJIOCROCTE axpouamecRoro ~ s o d p a r e ~ a ~  O3 COOTHO- 

m e m  (I) C B O ~ T C R  E 

Ha PHC. 2 l~prnexem p a c ~ e ~ ~ ~ e  npo@xum ny¶a B DJZ mnepewmx 
w a a n e a 9 ~ x  (emomme mmt), paccwmame no @pqua~ (4) WE Tenec- 

HOM yrne 3aream I ,6 -103  cp. m a ~ e q ~ e  H C T O ~  OI 3 MY E -a+ 
HOM pasdpoce 2 2 , s .  

3aayneme d e p m  ) B i l l pa rem (4) cmecmemo 
ynpomer a a a w  n0nywm.a qneuneuoro laaccoBoro paspeaem B 

~ ~ H o f i  IIJIOcEOcTE LEBCC-cneEqIOYeTpa 04. ~ o C J I ~  BBea0HE8 B u a r H E T  M 3  



@0@BH# Il'pOMBIyTOIC 

Marmir (MI) 

PEC. 4. Orabawe rrywa B IIAOCKOCTH mcnepcm ( x ) 
E B ~ K C H ~ J ~ ~ H O B  WIOCROCTH ( Y 1. 



Ihocmcm npo~ex. ILnocmc~b (PogaabaaR 
Hsodpaxe~~a O2 cup.ns06- mocmcm O4 

Daxeaaa OQ 

Ha PHC. 6 x r p e a c ~ w e ~  p a c ~ e m d i  
M~CCO- CneRTp B @Radb~Off MOCROCTH 

04. ROHTgp COOTB9TCTByeT 10% 

~ e .  P a c q e ~  cnenaH B n p e m o a o x e ~ ~ ~  OT- 

cyrcmm aaepremecmro pasdpoca 
XICHI HOHOB, BHJIeTeBlPHX H 3  HOEEOM) HCTOrIHHKB, 

Rc. 6. & p e p & i  ~ C C O &  ¶TO I I O S B O ~ O  OItpaeJIETb M a R C ~ E O e  

cneETp IUIOCROC-- paapememe np~bopa. OHO 0~89mocb p a s  

n04(Ao=300).  HUM B MOCEOCTH WOMBWTOPHOFO ~ 3 0 6 ~ -  
xemz O2 (PHC. 78) (M/,bM)mRc.=90, 

a B @E&II~EO& MOCKOCTE 04 (M/dM)IIEIEC.=330 (PHC. 76). b CpaBHeHEJi 
m PHC. 8 noxaaa~hl p a c ~ e m e  mccowe cnercq~,  germ a~ep remecmkt  
peadpoc HOEOB coc~aanrvrAE=O,I RBB, ¶TO z a p m ~ e p ~ o  rn dasepmx 
ECTO¶EEKOB IIOHOB/12/. -0 3avleTHOe ~JJUleIiSle UCCOBOI'O pa3pemeHBR 
(B @EWIbH0ff JJJIOCROCTH h! /AM eI65) ,  ROTOpOe TeM He Menee OCTaeTcR 
IIpEeuulem LyuI npOBeAem pa60T no noHcKg CT3 B np~poze. 

PEC. 7. O m o ~ e p ~ ~ e  ~ a c c o m e  PEc. 8. O ~ a o ~ e p ~ h ~ e  m c w w e  CUBE* 

cnemcqu ( A E / E ~ = O )  : p~ (AE/Eo=O,I%) : 
a)  mocmcm npo~exymworo a)  mocgoc~b ~ ~ ~ O M B ~ ~ T O P H O ~ O  

nao6paxemu O2 ; ~aobpantem 02; 
6) @=HM m o c ~ o c m  0 4 .  6) @R.JBH~R ~ O C I W C T ~  04.  



~ ~ U I H  RpOBeHeHbl H3MepeHHR @pMH aXpOMBTE¶8CROrO H S O ~ ~ ~ ~ ~ H H R  

B IUIOCROCTE O3 WLR E C T O ~ ~ E X I  4 -PBCTEIJ pacnonoxemoro B IIJIOCEOCTH 

OI. kTO¶EER np0XCTaBJLS.U C O ~ O ~  UO& 2 4 g ~ f ,  H ~ H ~ c B ~  8. ~ 0 ~ 0 ~  B3 

depgnwrr B npexe~un Kpyra maaae~po~  3 MM. MHTBHCEBHOCT~ HCTOPBHEB 

cocramvxa I ,  5 .106 c-l B 2r cp. B B B , ~ ~  m~enao& T-HH CJIOB IUQB- 

m w m d  -cuexqa c o c ~ ~  OICOJIO 10% (n- q m a  8. noapnrcoTe 
IIEKa). PEC. 2 (Q'HKTIQ) I I O K a 3 W  aICCIIBPHM0HTaJIlbHble @pMH llPO@llJLR 
B s o d p a x e ~ ,  nangseme B I L ~ O C ~ C T H  03. 0n-m a ~ a q e m  ~ o a d p -  
x e m  o( - -Ka-rymeIC o ~ a s a w c s  -axma R p a c q e m .  BEXHO, ¶TO " B 
IIIEPHH~ a s o d p a ? x e ~  O3 onpeneme~wi m a s m u  odpasola m a e h a ~  ROW- 
WeHTOM J'B0JIE¶eHER (~BBHIW B XaEEOM -8 I). hEXHEeb4 RUeHOB 2-r0 
UOpJXlDCa B BkQaX8KlWX (41, a T-e HBJ'XTBEHHX HaME adepparmomwx R o e  
~ ~ ~ E ~ H T O B  donee Barcoxoro n o p m  MOXHO n p ~  DHEHX ~ ~ O M B T ~ ~ B C E H X  B 

a H e p r e m e c m  xapawep~cnmax ~ c n o ¶ i ~ x a  OI npeaedpe-. 
OAKEM Ea BOWOXEHX wT0a IIOEWlU0BP[II ~ R ' P H B H O C T H  YOTaHOBRE SB- 

m e ~ w i  ysawneme paspemem no yposm M/A M eI000, ¶TO noTpedye~ 
IlPEMeHeHaR nOCJI0 lTJIOCKOCTEa &€pOIY[8TE¶0CICOI'O H S O ~ ~ B T ~ B H R  03 M~~HETHoB 

cncreaar, BEJIDWW~~~ aaempmecme H  armm me m o m .  
A B T O ~ H  charonapff~ amemma r.H.Qzepom sa n o c ~ a ~ o s ~ r y  s a a m  

H 6oxbmoB mmpec IC padone, ,ll.~.BorJtaao~a ae nonesme ~ ~ ~ c ~ g c c a n  E 

C.B.Cx,qopm aa noaaom B nposezeHaa naueped .  
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