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npHMeHeH~e ~eO~~TOB KaK KaTan~3aTOpOB B He~TenepepaCiaTNBaID~e~ 

npOMWIlJIeHHOCTH COnpOB01;;,1J,a eTCR POCTOM t{Hc~a paCiOT, TIOCBlIlljeHHW( H3Y

4eHRID MexaHH3 Ma ~e~C TBHR 3THX KaTanH3aTOpOB, BunanHeH~ pa3nli~~ 

tP~3Hl:l:eC Rmm, 1P.11"3HR O)(]l!MH'<eCK HMH II pac'<eTHIDofil MeTo~am\. 13 nOCJTe~Hi1e 1'0

~~ rrORBH~HCD pa60T~ no HcnO~b30BaHHID He~TpOHHO~ cneKTpoC Korr~~ ~~R ~e

C~e~OBaHHH 8,llcop6l\ID'l H~UOOC YT'JIeBO~Opo~OB 11 -5/. Tax, HarrpHMep, B OT

~~e OT MK-cneKTpOCKOTIHH, ~ 8,llCOp6HpOBaHHOrO ~eTKrreHa ~ 3THneHa 

Ha ~eOHHTe TKTIa Ag-13X 6~H 06HapYEeHH AH3Ko'<aC TOTHHe rro~oeu,npR

MO He CBR38HHb1e C Ro~eCiaHHmrn KapRaca H npHTI ~c~e Ko~e6aHHiIM MI1" 

3a TOpMOJll:eHHbIN BPaIl\8HWlM CaJdHX MOJIeKYJI KaR LleJIOI'O 1-3/. B~o TaKlIte 

06Hap~HO, '<TO 8,llCOp6L\HR 3TKX MOJI8KY~ MOllteT TIpOHCXO~Tb B ~Byx pa3

~~l:l:HHX TIO~OJll:eHHRX OTHOCHTe~bHO KPHCT~8CKOll CTPYKTYP~ l\8urrHTa. Hs
MepeHHR KHTeHCH BHOCTeA TIOJIOC, B03~ rrpa KcneCiaHKRX ~COpCiHpOBaH

HbIX MOJIeKYJI B SaBHCHMOCTH OT KOHl\eHT~, ~ailT B03MOlKHOCTb cyJ(HTb 
o pacnpeAeJIeHKH MOJIeKYJI Me~ 3TaMM rro3 Kl\HRMH 12 ,3/. 

MccJIeAOBaHH p. 8,llCOpCi~HOHHUX KOMTIJIeKCOB L\e OHHTOB C apoMaTII'<eCKHMH 

YI'JIepo~aMH, B TOM l:l:HCJIe II C KC KJIOJIaMM, npe~CTaBJIReT KHTe pec AnH TI O

JIYl:l:eHHIl xapaKTepHCTH:K rrop~c~'on CTPYR" YPbI L\eO~I1TOB, CBRSBHAO\!: C MaKCH-
ManbH~ o6beM oM nOJIOCTH, B KOTOpOn MOllteT ~OpMHpOBaTbCIi rrpoMemyTOQHlln 

npO,nyKT Will ero nepeXO,nHoe COCTORlUle .13 H3Y1l:eIDUI a,nc op6lOliI 1(Cl1JlcnOB Ha 

LleOJIHTax OCTaeTCff e~e PffA HepemeHHUX BonpOCOB no OTHorneHHD ax B3aIDdO

.l.\eticTBI1R JIH60 C rrOBepXHOCTHhlMl1 Olr rpyrrnaMl1, JIHCio C L\eOJIllTHhlMH Ka

Tl10HaMH H ax CrreL\H~I11.leCKoti KOop~HH~~eH C nOCJIe~HMll. 

B ~aHHO~ pa60Te rrpe.l.\CTaBneH~ pesy~TaT~ Hccne~OBaHKR Heynpy 

I'or o pacceRHHR II ~H~paKL\HH He"TpOHOB Ha L\e OJIHTe THrra ~aX II ero KO
6aJIbTOB OH MO~ll¢HR~m! C COCTaBOM 3JleMeHTapHolt H1IeiiKH Na50 C018 

IA£203/85 lSi ° 2/ 107 x H20, KOTOpaR .l.\aJIbWe CiY.I.\eT OCi03HaqaTbCff KaK CoX. 
W3BeCTHO, 4TO C02+_HOHH,KoTopHe o'<eHb npoQHo CBll3aH~ B rrOJIO~eHI1RX 

.)11' HaXO~~XCR B 60JI bWHX nOJlOCTRX RpHcTanJIH~eCKOn CTPYRTYP~ L\eoJIll
TOB C o6beMoM 820 R . fl pl1 copoKarrpOL\eHTIlOM l1 oHo06MeHe Ko6anbToBHe 

llOHH pacrrpe~e.nmoTcfl no ~Da B 60JIblllliX nOJIOC TRX. IIpe.znrcnaraeTc.f!, 1.lTO 

Cq;opl1ll1polxllllwe L\ eHTpU ,l.\OCTYIIHIi .lJ)Ul IA0JI8Ky:Jl p-KCH.~OJla,11 lU 'illCJT O or pa

HK~eHO pa3MepoM nO)JocTeA. 

YCJIOOOl 11 PE3.YJIbTATJ:.I dl{l;llEPmw-ITA 

npe~BapHTeJIbHaR ~er~paT~R OCipa3~OB npOBO.l.\HJIa Cb npH 625 K, aT-

MOC IPePHOM ~aBJJeHI1K B TeqeHK8 2 1l:aCOB, nOCJIe '<ero l\eOJIWl'bl Mac

co" OKOJIO 100 r. SIiI"PyMB.Jm B repMeTHl.leCRlle aJIIOMI1Hl1eB~e Kaccern p8.3Me

paMH 17Ox160x50 MM .06pa3l\~ B KaCCeTax OTKa1l:HBaJIliC:b IlpH T8MIIepaTY
pe 425 K ~o OCTaTOQHOrO .l.\aBJleHl1R 10-1 Top. ~cop6~ P-KCHJlOJIa rrpo
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BOWtJIaCb np!! KOMHaTHolil. TeMIlepaType, nOCJJe t:{el'O 06paaeL\ nO,ll,oI'peB!l.JJCR 

,ll,0 4~5 l{ B repM9THqeCKOA K8.CC9TB. C L\eJJh~ nonyQ9HHR O,ll,HOpO,ll,HO~ KOH

L\eHTpa1.\1m P-KCJ.lJIOJJa BO BC8M OCi'f>eMe. l{o JlHQecTBo a,n,cop6aT8. C nOCJl9,ll,OBa

TeJlbH.bIMH a.n.c opCiql1HMH CiOlJIO 3 . 6, 10, 20 MJI. Ha 10Qp, L\eOJJHTa . 'NiX t{T0 

nocne XOMoreHH3~I1H nOJIYlffiJUl no 6; no 12. no 16 11 no ;j2 MOJI9Ky.JW 

p-IWHJIO.1Ia Ha 3J1eMeH'rapHoi<l ifl.IeltKe. Cn eKTpLl CIlHMa..m1Ch OpH KOMH8.THOR H 

a30THO~t T~I.mepa)t;F lIa c n 9 KTpOMe1'pS 06paTHOA l'eOMeTpKI1 !fACOr-!.I Ha 
p eaK T ope aGP-2 I . O,ll,HoBpeMeHHo H3MepHnl1Cb coeKT~ .n.H~paKL\HH B 1'90

MeTp"" Ha npo rryCKallli9,ll,J1fl YI"JlOB pacceflHHfl He'1 TpoHoB 300
; 50°; 70° H 

90° J.\ CneK Tp:1 HeynpyI"o l'o HeKorep9HTHoro paccerolHJt He"TpoHoM B I'eo

Me TPHH Ha oTpaMeHl1e ,ll,n Ji yf'Jloa pIlcceJlJ ll1jl dOO ; 1000
; 1200

; 1400 
• !\Ha

JIll3a Topru.ul ::1HepI'HH lIeATpoHoB n ocJle paCCI)HJll111 CJlYlKl1J1 OXJIW!(J\ueMbtlI 6e

pl1.J1JIHeB~ c(n1JJhTP Il KOM611HaL\I111 C MOIIUKPI1C'I'H..IlJlnMH Z 11 10021. 
Ha pl1c. l I JlHHl1fl 1 I npe)\CTa FlJI0H CI19K'rp i lJllOM,llluenol! KaCCe'l'lI,3anOJl

He!1HOJ1 K068JIbTOBOA MO.n.HI~IiKlll.\Hel! l\eOJlI1Tu . 

l11li '1.1. TIIO" "" ,,,' I 

I ·~' II t,II. 4\II,I, · 

. t \l . . fiiI~lh:

" '., 
PRe .I. CneKTp ¢OHa KacceT~ + ~eOJlI1Ta" 

CoX III H cneKTp bl C pa3J1H~ Ko~eHTpa\ 

j 
\ 
\ l(I1HMI1 a ,ll,CO pOHPOBaJ-IHOI"O P-KC J.lJIOJIa: C 3 MJI.

'. 12/; C 6 MJI. 13/; c 10 MJI . 141 H C 20 Mn....., 
151 Ha 100 r. IJ,eOJlHTa. 

"-r \....... ... ", . 


':: , if~~ 
'-:J' ~'~ ,. ," 40 A \11" 

B ,ll,l1ana30He OT 100 ,ll,0 300 cM- 1 CTPYK Typa cneKTpa B OCHOBHOM 0 6YCJlOB

JleHa lPOHOHHNM cneKTpoM Ae. B 3 Ty o CiJla C'r b TaKlte BHOCRT BKJJa,I\ nOJloc~ 

o6yCJIOBlIeHHbU~ KOJJ e6aJ-IHJlMI1 110HooCiMeHHlDC KaT110HOB 06pa3l\a. lioJIo cbI BhI

lIIe 400 CM - 1, KaK oTMeQaeTCg B p JI,Il.e pa60T , 06YCJloB.'lelill KOJleCiaHKJlMH 

Kpl1CTanxKQeCKOI"O K~pKaca l\8 0JlHTO~ H B HalleM 3KCn epl1MeHTe OHM He pa3

pellleHbI. ilpl1 npOBe)\eHI1H nepB~ Tpex a,n,C op6l\HA P-KCl1JIOJla Ipl1c.l - Jl I1

HI1H 2,3,41 Ha6JlIO,Il;aeTCR 3aKOHOMepHoe YBeJIHt:{eHI18 HHTeHCKBHOCT1iI cneK

~'pOB Ha nOCTOJlliHYJO BeJlH'lliHY, KOTopaR rrponOp~110HaJI bHa KOH1J,eHTp~HH 

P-K CHJlOJla. KpoMe '1'01'0, rrOREJIHSTCH H113KOQaCTOTHaH Mo~a npl1 25 CM-
1, 

I1HTeHCl1B HOCTb KOTOpO~ TaK~e ~aKOHOMepHo HapaC TaeT C yBeJII1~eHHey KO

Jl I1QeC TBa p-KCl1JlOJIa ,ll,0 16 MOJIeKYJl Ha 3JIeMeHTap HYJO ~eRKy. ~TeHCI1B
HOCT b H CTpyK Typa cneKTpa. OTBeqaJOll\ero 8)J.Cop6~I1H c 32 MO)!9Rj'JIaMH 

a,n;cop6aTa Ha fllIeitKy . HaMHOrO OTJllPmSTCH OT rrpe.JtWl3lltl!X. 
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,!\HifJPaKI\ilOHHW'! cn8KTprJ T6X lIle 06F'~1\OB ,Il.JlR 2El = 300 
, HOp~lipOFlaHH'Je 

C ytI!"TOM cneKTJl3. 1T~e»JVfX HefiTpOIlOfl 11 C B;.[qTCfllf ,~ ,\IOHO'" HPKor<'peH'!'HOI"O 

paCC ;-IHfH, nOKa3aH!l Ha pHC. ? 11 pl~C. ~-i ,Il,J1R o6~;{'< Te!.mepaTyp. He ,IllltP.qx

Torpa ,,\8.-': H36J!11J\B';Tcn 3BKoHOMepUf)e nOBl-mleHite lUI;.! Y'ulem.:neImO OT.n,e.iThHUX 

nHKO.1 Ipl-lc.2 , 3 - cner.Tpl-l 2.31 c POCTOM ltoH!1,eHTpal\*I~ P-KC I1JJOJ)"ll ,0,0 lt~ 
MOJleK:rn HB Ifqe~~c . Ha OCHOBaHltii aT01'O blOll.rtO ~i(a::aTh , qTO il,Iiccp6l1po 

l'(:F.! ~H Itp.:1 ~1\ lOHHil9 J!1I1111 

OCJI t,(;-C'JHI i!3-:;(\ OT"O~Il'l'eJlIoHO 6CJlhrtlOl'O lIe!(Orr;pc''!'Horo t.OI''l. . a nj':: '1;'1 ( ,'1'

BoA ':r'Oll''''P.1.TYpe .IO!ffiJISl e'!'CR J1II~ , xaOOK'l'Cf'IIh1:\ ,Il,J111 TDep,ll, t)['O p-KI: "'JJ()J1 

10PII ;\. :2.6 ttl. 1103TOMY MO:rilHf! npe,nn OJlaI"a'TL, <'1'0 II1l6J1·:.,~~p.M!.le pli:!Jla 

'U1H B \13MI POHH1X CneK'l'pax H ,illdr "l(T'WpaMMa>. A.vC JlOBJI8Hbl 1.t,l\c.o.... ~l\i1e:: 

p-KC.... JIO.'l3 3 p.'j~iH.le ),!PCT9. I \el J!UTHOI"O l{W1KaC), 
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jI1 Ppa!(TOl'prtMMLl l~eOJlI1Ta C:;X 11 I fTT111 KOMHaTllOti IpKc . 2 1 

11 a30TIIO? Ipllc. 'JI TeMnf3paTypax 11 CliCTeMrl p-f{cl1JJonJ,~eo
11101'1' C KOHlleIlT~I1R1!11 P-1(CI1ROJla : G MJI ./2 It 10 MJI .1:3 I 
lo\ 20 MR .llj I Hn 1 JU [' neoJl<1 Ta 

U~J ,TI,I \I!J I>u:. l'r:".1~l o'Ji,UlJ 

a pOle..1 H p ile. Ipe)lCTI UICIIII Cnr)IITplJ a;~copcillponru{lloro P-HCII)lO-

Jla 01 ,11 )J,":IY 'T'et.1n l !pl·J'YllaX ,1\1 ,1 1\10JlUTa CoX. Ipll 'hl~KllX :J,ll.copciLUlOWIUX 

KO'~I}II Tp'l.JJl1flX Icn~l/~ ' p C B !JI ' lI1T IlIl11P.M 1['Cilla ;'-1. :.:\-1 . 4-1/, xapaR'J:!;lJ 
cneKTpoB np., ooel1x 0;, f'nepllT)rr'ly. O,ll,ItH:ll(Oli . CY11lecTnYl"'T lIJo13K Ot{3.(,1·o'r-

HBJI nOJloca np).! 2,:; 0,.. - 1, K01 0paR rlOJloe qe7'KO 1',l-lpa!I\ella nrm HM3KOl\ ~' eM

:l 
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nepaType. TIoJlOC~. XapaRTBpHllB ,!VIlI TBBp,IlOr'O P-KCHlIOJlll B 06JIacTH 0'1' 100 
AO 500 ew-

1, oTCyTCTB~T. 3TH AaRHUe r'OBOpHT 06 awO~HoM COC'l'OflHHH aA
cop6aTa B L\eOJHITHOW KapKace K 0 CY1I\BCTBOBaHlW orrpeAenelfHClr'o Bsama:o

.D,e~IC'l'BJilIl MeJr,Qy MOJIeKYJIaw! KCHJIOJIa 11 Ko68JIbTOBblWt lfOH8MH. Cne,qyeT 0'1' 

MeTHT~ TaRXe,~o np~ 3TKK Tpex ~COp6L\HHX cy~ecTByeT ROPP~KM~ 
2

tll1CJIOU MOJreKYJI P-RCIIJIOJIa If C0 +-IiOHmrn . C yaeJlHQeHHeM KOHltBH'1'pal\i!lI 


IlACOp6l.\HH IcneKTpu BlN!!TaHIHl 5-1/ HBTeHCilBHOCTb !! xapaKTep cneJ\TpOB 


HawlOr'O HSMBH.RlOTCR. Ha6JllO.D,8errCJI pa.3HHl\a H B cawo)'! cneK'rpe, nOJIY'leHHoU' 


npll paSJIH~ Te~rrepaT~. TIPI1 80 !{ IpHC . 51 Ha6JDO,D,aJOTcli nOJIOCIi UP!! 


123, 180, 300 H ,,90 CM J x8paKTepHblB.IV1l'1 l<pnCTaJLJm1!ecl<oro P-RCRllOJIa. 


CnBKTpbI BbltrnT811HR 15-4/ np.' ToA lie Teunepaorype Truc;tS .D,Otta3llBaIOT, 


'ITO npH ,naHHoia 1tOllI.\SRTP~ COCTOJmHe P-}(ClUlOJIa OTJm'IaeTCH 


0'1' COCTO.flIDU[ rrpH rrSp BOHa'la1IliliHX '!'Pax ROllI.\SHTpaItIffiX. f:pu JOG K 3Ha


'!HT8.'ThHOe YMem.meHl1e Br o lmTeHC1IBHOCTI! B Cn SltTpe/5-4/. r OBop MT 0 cy

U\BCTBOBaHmi OT,IIBJlbHI:lX lUIA!<KX arperaTOB MOJleKYJl P-KCK1IOJIa. PaCCBlIHHe 

]'000 6l'lO ;00 1:~O ~ 1(1 1U Olem"l 

!~104 
D- :.H.(C t .~i:- • Coo,Noa ' '.c 

Isf 

10 1 

......'" 
r ' l:.!. \ 

It "\ 

'0 AlA I 

_ p· C.~.lni 1 (0, ,'-IU;lt1Jx ., 
T • 290_ 

'Or 
25 

luI ~\\ 

PlIc. 4 PRe.S _ 
CneKTpbl 8,IICOp6KpOBaHHOI'0 p-KCHJIOJIa H8 CoX C 6 WOJleKYHaM!! /2-1/; 
c 12 LIOJleKYJIaMH 13-1/; c 16 MOJIeKyJlaMl! 14-11 H C 32 MonBKYJla

MH 15-11 Ha aneMeHTapHO~ fftleAKe. 

4 

HeATpOHOB TaKHUH arperaTaMM BbI3~BT HerrpOnOPL\HOH8JIbHOe yseJIHqp.HHe 

HHTBHCKBHOCTH B CnBK'I'pIlX C Bh!COKO~ KOHlteHTpWl.IIBi! 15-11 npH 06e..oc TeM

nepaTypaX. HyxHo OTMBTHTb, 'ITO TaK!!e arper'aTH UOryT ~OpMMpOaaTbCH TOJlb

1(0 Ha BHeWHel'l rrOBBpxHOCTH L\eOJl}lTa. 

Ha pHc . 6-C npe~CTaBJIBH CneltTp HeynpyrOr'o paCCBlIHHfl p-KCHJIOHa npH 

80 H. CaMaH JIlHTeHCHBHaR nOKoca liMeeT MaKCKMYM npH 123 CM-1• CY,IIH no 

e~ OTHOCHTBJIbHO HH3!<0~ ~CTOTe II 60HbmoA KHTeHCHBHOCTH npH HccKe,l\y

ewoA TBMTIepaTyp~ MO~O npeAnOKO~Tb, 'ITO OHa COOTBeTcTByeT TOPCHOHHUM 

JlH6paQHJD.I MeTlt.llbHIiX rpynn B TBep.D,OY P-KCHJIOJlB. B cneKTpaX ~cop6KpO

BaHHOr'O P-KCHJIOJla npH pa3J1HtlHIiX KOHL\eHTpIl.4HHX o6on 06pa3l(OB j{}{-

TBHCHBHOCTb 3TOA nOJIOCbI HaMHoro ytteHbmaeTCl'I IpHC.6-EI HJIH COBceM 

He npoRBJllI9TCfl IpHc.6-A/. 8To, no BceR aepoHTHoCTH, o6ycxoan9Ho TeN, 

'lTO 38TOpMOl!BHHOe BHyTpeHHee Bp3J1\BHHB MeTHJlbHIiX rpynn B TBep;n,OI4 KCH

JIOJl9 CTaHOBHTCff CB060~ KnH HeKOppanHpO~\ npH a,IICOp6~H. Cpaa

HHBaJI cnBKT~ a,IICOp6HPOBaHHOr'O p-KCHJlOna npH 60JlbwoR KOHL\9HTpal.\KH 

/ p !!c.6-bl co cneKTpOM TBep~oro P-KCHJIOJla IpHC.6-C~ MOMHO OTMeTHTb. 

liTO a,IICOp6HpOBamwB MOJleKYml Ha 060ilX 06pa3l.\8X ynaKOB<illaJOTCR B CTPYR

T~I HanOl.GlHa~e KPI1CTaJIJIH'lBCKOB COC'f OJIHHe a,J.lCOpClaT8. 3'1'0 nO,ll,TB9pl! 

',Il,aeTCR H n ORBJl9HHBM xapaKTepHor'o n MKa 'p-!<c!!JloJla H8 HeaTpOHOPpaMM9 

rrpH 'A.. = 2,6 R Ipl1c . 3-cneKTp 4 I H nOflBJleHHeM 1l cneKTpalC HHPH nOJloc, 

XapaKTep HbIX ,Il,JIR KPIlCT8J1JIll. T aK8.J'I ynopR,l\O'lefIHOC Tb , eCJlH llpl!l1flTb BO Bllli 

... 'oO <>0 >0 " ~1c.m-l1, , -.----,---, 
"lO'l p C.H,ICH, I, 

I"'"i '" 

.. 
T .80~ 


,of .1 I I 


>of ~ In I 
!Of fl''''' l tl'. ,t 

.l··,
20 

••• 

'" 

PHc.6 . Cn eKTpbI HHPH a,IIC Op6HpOB~


HOr'O p-KCHJlOJla Ha CoX IJI KHMH 1 I H Ha 


N aX IJOOU!K 2 I C 16 MOJleKYJlaMH I A I 

II 32 MOJleKYJlaMH I B I Ha 3J1eWeHTapHoA 


fftlBAKB ~eOJlHTa,H CllBKTp TBBpnOr'O P-KCH


JloJla I C I npll 80 K. 


1\·" 

~-',";;o--J'" - - :0 - "t11 
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Mam ie pa:wephl MOJle KY.'] P-RCl'I}lOJIa l'I p.'l.3 !.\ej:. Cl O.lI blUHX n OJlOCTe ,l q eOJl I1TOB , 

MOMeT OCYUleCTBI1T hCJl JUlUlb Ha BHetnHe~ nO&epXHOCTt1 qeOJlwra . 

i pn a,I\Cop6U;1I1 P-KCKlJOJJfl C KOHlieH'l'patJ.lli1Ml1 , 0 2 pa.3B MeHbllle) tieL! npe
)~'I,/.\,'l"':l\~ Ip'l.c .6-A/. HaOJlM:,nruoTc fl pa311>ftnlll B CITS!<TPex 0(\0831.\OB OTCy-TCT

Me n01l0C" Xap'1.KTephtlX .'~JlR TseAAOl"O P-KCI1JlOllB, y-Kfl3!:JBaeT Ha Bl ' o ptlHoe 

COC'rOflHlle ::1,~copriaTa IIrll I{CCJlt:~veMOj.j 'l'eMIlepaT)'1lD lIa l(eO]J"TO CoX , HpO 

1-1.(; Toro. HC:liO EI1,n !a Ii lfH3KOl.lIlCTOTlI8..f! MO.l\1l np' 2t cH- 1, TaR K'll[ B 

Cnel{Tpe /ptlc.6- C/ 118 Ha6J1lOlIaKlTCR nOJlOCbI 111111'8 VO C~!- J, 'n '2T',f ~OJlY 
""'lIQiO OTlfCC I'll Ie KOJle6aJ-H1HM O':',l1DJlbH':X CBfnBIIH1D: IWJleKY1l ••jTOT ~e)(r 

Ila:moro ·::>t.%lne ol.lpa/el! liP!! HM:IIHlU Ai3YXllaJIellTHi.JX ,·:aTllOHOB lWDaJIbTa , 

'(OTl)~)'.;e :,F!C.!OtlViIOT lice lIa'rpl1eBble K~IT"OH[,j B r)OJlt,lRI1X nO.'IOCT1O( . 

J'U".Iu\)1Ci1t~ 

I p~1 nC),10ll.\M Ill--'ll 61,/JJfl Q611apYJlCeH3 m I3R04IJ.C1'OTHafl: JI I10p8l\HOHHflJl MOAB 

3.Acop6io!pooaJ-fH Ol"O P-I(CHJl On3 Iia COPOK OIlOl1 l<oOanbTOBOH MO,!{H'tJl1KaJ-IHI1 ueo
m l Ta NaX . '-lTO CfW,!{0 1'e JlbcTBye T 0 B33KMO)le tiC'I'B I1H HOHHliX UeHTP OB ueOJJ H

TOB C !l,Il.C Op6a1'OM. 'I'aK l\aH n p M MaJIlll( a anOJlJ-leHl'IHX 3Ta MOAB XOPOlUO BhI

prur:eHa , nOKa C,Yl1\eC TBy e T COOTBeTCTBK9 Me li',ll,.'J 'il'ICJlOM a,n.COp 6I1POBaHHbIX MO

JleK,Y JI l'I \DICJJOM K 06an bTODblX Ka THOHOB , OHa x apaKTepH3yeT Cnel(H!fiK1IeC

Koe B3a.t/.1 0,v;eAcTBl1e Mew Iil'lMH . CBfl3b B TartoM MCop6L\HOHHOM K OldIlJIeKCe 

I p-KCHno n-Co
2+/ cytl\e CTBeHl-fO 3 a BHCHT 0 '1' TCMne paTyploJ . l ip'" HaTp l1eB OA 

I lopMe ueO.llWra TaKOe B3 1i.I1MO)le HC'1'lme 3Ha tU1TeJl bHO cJla6ee . 

dpl1 6 0JI blllHX CTen~H1O( 3tLllom1eHHR c n eK Tp lJ " PI1 0 6elo1X TeMIlepaTypax 

CBl1,neTenhC1'BYIOT 0 n p mU.lyu\e C'l'BeIiHoit 8,IICOp(il \l'11 MOJleKYJI P-KCKlJOJIB Ha 

BHelllHe j.\ n oaepXHOC TH l i e OJll11'OB, l'I l-0PMllpOIlaJ-lI1e yn o pfI,L\Olle l-lHliX CTjlYKTYP 

npl'l 80 If 11 ax )!(11,l\KOCTI-iOf! COC'f OliHI1e " 1'1'1 :JOO K , 
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np~H~Mae TC~ nOAnHCKa Ha npc npHHT~ H coo6~eHH~ 05beAHHe HHo ro HHc THT y , a 
~ACpH~X ~ccneAO DaHH~ . 

Yc , aHOB ne l'l a C Jl~YlC!U.I.a A CTOH MO C Tb nOAnHCIH1 lI a 12 MeCR ~ C B lIa H 3 A u HHR OH .SHt, 
OKJ)104aA n c p ecboIn Ky , no OT,Qe n bflblM T e Mil T ~""4eC KIo1M K3 1e rOp I.o1AM : 

I1HilEKC TEMATf.1KA UeHa nOAn ll1 CKH 

Ha r Oll 

i. 3K c nep ll1 Me Hran bHa A ¢H3~Ka B~COKHX 3HeprH~ 10 p. 80 Ko n . 

2 . T eope TH4e CK8A ~H3HKa 8~COKHX 3HeprH~ 17 p. 80 Kon. 

3. 3Kc nepHMeHT anbHa ~ He~T poHHa A ~H3HKa p. 80 Kon . 

4. Teo peTH4eCKaR ¢ H3HKa HH3KHX 3Hep r ~H 8 p . 80 Ko n . 

5 . MaTeMaTIo1Ka 4 p. 80 Kon. 

6. RAepHa~ c neKTpOC Kon~R H paAHOX~MHA P. 80 Kon . 

7. ~~3~Ka T A~e~X ~OHoa 2 p . 85 Kon . 

8. Kp lo1 0 r eHHKCl 2 p. 85 ICon . 

9. YCKOpH Ten"" 7 P. 80 Ko n. 

10 . AS l OMa TH3a UHR 06pa6o TKI-' 3Kc nep~MeH l a J1 bHhIX 

A aHH~X 7 p . 80 Kon. 

11. B~ 4Io1 C J1HTenbH a A Ma Te MaT HKa H T eXH~Ka 6 p . 80 Kon . 

12. XIo1MHA p . 70 Kon. 

13 . TeXH Io1Ka ¢ H3H4eCKoro 3K c nepHMeHTa 8 p. 80 Ko n. 

l~ . H ccJ1eAOBaHH~ T Be PAhl X Ten H *HAKOCTe~ 


AAepH~MH MeTOAaMH p. 70 Ko n . 


15. 3KcnepHMeHTanbHaA $H3HKa ~AepH~X peaK4H~ 


npH HH3KHX 3H e prH~X p. 50 Kon. 


16. A03 HMeTpJ.1A H $H3H Ka 3a~HT~ P. 90 Kon. 

17 . TeopHA KOHACHClo1posaHH o r o COC TO~H Io1A 6 p. 80 KOn. 

18 . HCn0J1b30 Sa HH e pe3ynbTaTo B H MeTOAOB 
$YHAaMe Hl an bH~X ~H3H4e C K HX HccneAoBaHH~ 2 p . 35 Kon. 
B U " e )KH"-X 06JlaCTAX HayKH 1-1 TeXHHK\ooI 

19. 51-1o¢I-13HKa 1 P. 20 KO n. 

nOAn~C Ka Mo * e T 6~T b ~opMne ~l a c J1~6oro MeCA 4a TeKy~ero ro~a . 

no se eM BonpocaM ~pMneHHR n OAnHCKH cne AYCT 06pa~w TbC~ 8 "" 3AaTen b CK~ H 

oTAen O~ R ~ no aApecy: 101 000 Moc "sa , rnaono 4TaMnT, n/R 79 . 
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