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I: OEllWI XAP AKTEP11CTI1KA. P AEOTH 

AKTY8JlbHuCTL TeMU liCCJieAOBrumR. Uco68Jl pOJib, KOTOPYJO BO~a 
nrpaeT B npHpO~8 ll.~HSHB ~eJIOBeKa B CllJIY cneunwnKn ee TepMO,I(llHa
Mll11eCKllX ll ~llSHKO-XHMI!lqecKHX CBOilCTB, B co11eTaHBB C ee CJIOlKHOCTLID 
.KaR ~HsJAeCKoro o6~eKTa, .lll3Jl.ileTCR npH~Hott, no KOTOpot1 Ha BSyqe
HBe BO.!Ul TpaTUJUICL ll npo,nOMaIOT TpaTBTLCR orpoMHHe YCBJlllR Cuc
no~LSOB8IDleM npax~eoKB Boero apceH8Jla ooBpeMeHHot1 HaYIGI, TeM He 
MeHee, llOHml!aHBe npBpo,IUl-BO.!Ul, oco6eHHO Ha MOJ16KYJIHPHOM ypoBHe, 
e~e ,ll8Jl6RO OT OROHtJaTeJlLHOI'O B He OTBe11aeT COBpeMeHlillM r.oTpe6HOC
T.f!M HayqHo-npaxTJAecKo~ ,neRTeJILHOCTll 11eJIOBeRa, IloTOMY nosHaHBe wn
SJAeoitott npi:po,IUl BO,!Ul CJie~e'l' paccMaTpBBaTL K8.K 118.RTYBJlLHefu!rylo ·u 
Tpy~eilmy!o npodJieMY coBpeMeHHott wnsBKll MaccITT:ecKBX ~KOCTett". • -' 

CBoeo6pasne CTPYKTYI>H0-,I(llH8Mll118CKBX ocodeHHOCTett BO.!Ul, npn
BO,nRillee, B KOHe'IHO?)t 'HTOI'e, K ee TepMO,I(llHaMll'l8CKBM 8.HO!v!B}OO!M1 OOC
TOl!T B oco6eHHOCTB MBJKMOJleKyJIJipHl:lX BSa.llMO,llettcTBBil ee MOJleeyJI - . 
cneUHaJILHllM odpa.soM o_prrumsoBaHHHX B npocTpaHCTBe BO~opo;.urn:x cM-

. sett. 
3Rcnepl!M6HT3JILlillM MeTOAOM, 8,IteKBaTHNM MOJieKyJJJlpHOi1 ,nHH81,ll!K8 

Bo.nu, o6yCJlOBJI8HHOt1 Bo,nopo~ CMS!IMB, RBJIReTCJt MeTO,ll Heynpyro
ro paccerunm Me,M.eHIWX HeilTpoHOB. 3TO CM88.HO o. TeM, 'ITO, BO-nep:
BWC, ,ItJIJl MOJleeyJIRpHO-.I(llH0MWieCKIDC RBJJ.eHJ!il B BO,lle xapaxTepHH TSlG!e 
npocipaHcTBeHHo-BpeMeHHUe MaCWTa6hl, KOTOphte Rax pas xopomo "oTcJie
lKlfBBl)TCR" Me,zr,nemnn.rn Het1Tp0H8Mll~ 11, Bo-BTOpIDC, .,o,na npe,ncTaIJJl.SieT 
co6ot1 od~eKT, B8CLMa y,no6Hllt1 .ztJIJl llCCJle,llOBaHBt1 Me,llJleHHWv!II HeilTpoHa
Mll' BqJie,llCTBB8 dOJU,WOI'O ce~eHHR llX.paccemrnR Ha aTOMe BO,llopo,na. 

0CHOBHHe ueJIB padOTH • 
I. 11cnoJILSYR MeTO,ll Heynpyroro paccemrnR Me,llJleHHWC HettTpoHOB (HR,ffi) 

CllCTeMaTwiecRU nc6~e~oBaTl, MOJieKyJIJipayro ,nHHaMl'ley BO.n'-1 BO BCeM 
TeMIIepaTypHOM_:l!HTepBane Cj'lljeCTBOBrurnR ee ~Kott Wa3H, a Truv.te 
B o,RonoKpHTWiecioil u HSJ'.tKPHTnttecKot1 O6J1acTn. _ 

2. Hcrion:&syR Hru<oMeHHyt> R;liacTO.flllleMY :apeMeHB llHqJOpr,uunuo no mrnpo
q>¥fllAec.lGIM CBClilcT:aBM oo.nu, no.nyqeHHyt) pasJIWJ.Hlil,m MeTo.naMHt llH

TepnpeTnpoBaTl. _aTn aKcnepllMeHTMLHHe pesyJit,TaTht Ha ocHOBe e.im
Horo OTPYKTY1)HO"Jn!HaMWtecKOI'O no,nxo,na. 

3. OnnpMCI, Ha no.nyqeHHyio Ta.RHM o6pa.30M O6UlYD KapTHHY 11.OJieKYMP
HOil .ItHHaMBRH BO.Itl:l, ·cqJ0pMy.1rnpoBS.~1, ee romaMircrecKYD ,~~eJIL, :102-

BOJIJmllYlO pacotmTimaTL_ 08.KOH paccemrn.fi C TO'lHOCTLll 1 :rnoBJieT.OOP.,.
ll!lleii perutTOpHYJJ tpl!SBKY, BO Beef! OdJUlCTll Tep!/.0,ItnHBJ~ec;-:;cX .C<lC· 

\i r" .. -:.."r11:,,,,..,--;;-;:;-{;1J=;"'r~,,,.,;.;. t! .__,"..J.D"...rt..J...o~.u ..... u<...-...... ' ltf;i. .. ~ ... utl,1.., 
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T<J.fIHllii BO.ini H ,I(l!H8Mlf'IeCI<HX nepeMeHHHX ct- ll f , HHTepeCYKJUIHX, COB
peMeHHOe perucropocTpoeune. 

l(Jm ,ItOCTll.lK0HIDl 8THX uanett Heo6XO,I(llMO 6uno pemnTL CJie.IQTD!llie 
aa,Ita'ill: /· 

I. IIpoBeCTll nat.repeHHSl cneKTpoB HettTpoHOB, Heynpyro paccesm
HHX BO,Itott, B mnpoKOM HHT8pBaJle TepMO,I(llH8Ml,Jli8CKIDC COCTOmrnii H B 
urapoKott 06JiacTH H3M8H8HHSl Ha'!~Hott 8Hepr:im HettTpoHOB H yrHOB 
paccesmllSI. 

2. IIonytmTL :ea Hnx a6coJmTHHe .ItBaJK.nH . .I(llqxllepeHUBaJILHHe ce'!emm 
(.imc) paccemraa Me~eHHHX ue:llTpOHOB BO;toi! B umpoKoiCo6nacTH HaMe
HeHHSI .I(l!H8MlltJ8CKHX nepeMeHHWC ~ 1'I .8 ' npe,ItCTaBJ1JllOJ118:P. HHTepec 
~ perucTopHott qlll8HKH. 

3. lfaBJletIL na 3THX MC paccemnm qlll3l'J'l8CRyJO ,tajlopMalUIJ) H npo
aH8Jlll3llpoBaTL ee Ha OCHOB8 COBpeMeHHHX npe,ItCTaBJlelirltt O C~PYRTYPHO
,ItllH8.MH'!8CKIDC oco6eHHOCTJJX BO,Itll C npHBJleqel!lleM ,ItaHHHX, nonyqeHHHX 
.ItPYI'HMlf M8TO,It8MU (HettTpOHHWl H peHTI'0HOBCK8.II ,I(llqJpaKUHSI, CB8TOpac
ceRJine, ritn-pac'!eTH, .HMP - peJirutCaitHSl; ,ItHsneRTPM118CKM pe.naKCaitHR), 

a Ta.Kl!t8 HeiiTPOHJ!O-,ItHHSMUqecRHX peayJILTaTOB .ItPYI'HX aBTOpoB. 
4. CBJI38TL 008,I(l!HO nonyqeHHl:rlt MaTepnaJI C TeM. qTo6H CKOHCTpy

npoBaTL 8.I(l!HYIO CaMOcornacoBaHHYJO, 38.BHCmnYD OT TeMIIepaTypH RaPTHHY 
MOJI8KYMPHO-,I(l!HaMIItI8CRHX npoueccoB, npOT8K8lOIIIHX B BO,Ite B TeMIIepa
TYPHOM liH'.'"1pB8Jl8 1 OXB8THB8XX!t8~1 BCIO O(!JlaQTL CYllteCTBOBalll!R ee .lKH,It
KOii -ra3H n 06nacT1> nepexo,Ita JKH.ItKOC'l'li -. nap B Ha,ItKpH.'lltI8CROM COCTO-
rumu. 

HaY'llM HOBli3Ha n TIP8KTH'!8CKM SHatruMOCTL. 3HaquTe~LH8Jl l!8CTL 
pesyJibTaTOB, npe,ItCT8.BJ18HHblX B ,ItllCC8PT8.UUH IIQ.JlyqeHa_Bnep:aue. B ~acT
HOCTH: 
- CllCTeMaTH'!8CKll8 llSMepeID!SI cneKTPOB HPMH BO,ItOii li nonyqeHHe ll3 Hl!X 

a6cOJUOTHIDC .imc pacceRPll.fl B CTOJIL umpoKOM TeMIIepaTypHOM HHT8pBaJie 
BIDIOJIHelill BnepB!:le; 

- nonyqemie ecTecTBeHHoii JI11mrn srucoHa KBaauynpyroro. paccemrn.fl (SKYP) 
n ee a.HMlls no qiopMe n noJIYUmpllHe, nsMe'!eHl!e napaMeTpoB, omwi.
Bruonnix npouevc caMo,zu:(p:pysim, B Ter'1ItepaTypHOM HHTepBane 300-600K, 
cp8.B!Il!TeJILHliil aH8Jlll3 xapaKT8pllCTHKnpouecca C8MO.I(llqxlly3UH lJ pe
Jl0..KCa.IUIOHHJJX xapa.KT8pl!CTUK, OTHOCHT8JILHOrO.·BMa,Ita HenpepHBHoro 
H C.Ka'!KOBOrc npoueccoB Tpauc.nm.umHHofi JI BpaJllaTeJI1>Hoil .nnqxllysm1 
B BO.Ite, a T8.Kllt8 H3B.18'!e!Ilfe 1rnqiopMa.J.Ufll O M3RO-ynpyrl!X CBO:llCTBaX 
J>O.IO:I 113 SI-(Cnep111JeHTaJILHIDC ,na.mrux no KBasnynpyroiiy paccerom10 BH-
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llOJIHeHH Bll8,Pllli8i 

- CRCTeMB.fflElClt08 ~Jty118Hl{8 TeMilePl1TYPHOil 31lB1ICm.l'.lCTB Men!OJieey.:.. 
JUipHOll o6Jia.CTH 06o61IteHHoro . C!{eRTpa 1J8Cro.T DpOTOHa UOJieityJIH oo,i;,u 

(QCTI) B3 aRcnepm.teHTOBno IIPMH B BHTepOOJie 'reL!llepa:ryp 300 - 600K, 
Cpamllli:eJII,HHll aHWlll3 Tewepa:rypma:Sa.BHCHMOCTeft ;!tll1IaJmllecroIX 
(QCTI) u CT.PYRTYPBilX (c»y&lUl)Ul ,ll8,IOianiHoro pacnpe,tteJieHBJ1) cooiicTB 
BO.Itll, BCJrollSOBEUIKe QCTI .ititJt nwryqemm .MHKpoJ.t}lHaMH1IecimX xapmrre-
.PHCTBR nporoHa ·WJiexym BOJtH, llltllll'laSI xapaxrepncnum LreDlDJieey
JIIIpHoro . OIUlOBOro. m>M, a 'f8.X!:e . .()83.tteJiemre TeIJJIOe&iKOCTll BOJtH ml 
KOJie6BT8Jll,BJ'D B KO~oHByD cocT8BJUID!tlle c :ecnOJIL3oBaJmm.t 

.nammx: HelTpoHIIoro excnepimeira B mrrepBMe Tewepa.Typ 3C0-600K 
mnioJIHel!H nnepim:e; · · · 

· - -ciRcTejmmeci.KHe llSMepemm cnenpo» HlWI .:eo.n:,I npn mwqmmqec
. 1t0tt. Te:.mepaTY,pe B l!lllpOKOM .BBTepllW!e IJJIOTHOcTett CoT 6Jm3m:,Ji ·x 

Rp11mec1«>A. ',tto .. wiomocrei . lfJteBJILHOro ra.sa) C . ~-B3M81i8mut 
· IDIIx>J)MalUm. 0 . nponecce. nepexo,na. U'JntOCTI, - nap, .•· npm.reneHHe _ m;te--

: mf. ~~H~ro" COC~ ~BffiecROI BO,ltH JtJUI · Oimcamm:. 3RC
nep.meHTam;HHX rote JI DOJIY'l8Hite Ha OCHOBe. ee OTHOCIITeJDiHoro co-

. ,ItepJtamm ~ra.sOIIOJ.t06HO.il" 11 11DJtK()llOJ.t00HOI~ lpl.3, llmOJIHeHH BIIep:we. 
. · IIomemme pesyn-ram DpeJ.tcTa.B.mlll'r -pee- JtJ1ll ·ne.noro · psma ' 

Ha.IIpaB.lIElmtilHayim B T8DntKB, COBper.temmlt 9'rBll.,P82BHTHJ!ROTOpHJ: 

Tpe6yeT llO.T((l06Horo 3118HK1l IJ,Banecm CB"lit~TB. BO)tll ·. Ha K>.1leK,YJUipHOLI 

ypomm. OcTaHO~ Ba B8KOTOpux H3 3TJIX BanpaBJI~HHI. l'J.t8 Il0Tpe6-
HOCTL B. MHR.P<$I3B'i8CRO:li :mlio.(KlIUIB IlO BOJ.te IqJOfIBJilteTCH,· Ha Halli 

Barmm, HaB6oJie_e stpxo: > . > · . 
'.'."' ~ •. COBpe_MeHIIoe paB~Tlte xmom B CMemHX C Heit OTpacJiel aay-
. RB He OCTaBJilleT, COJmelDIJI B TOM, 'ITO X8paKTep .B KBHeTBKa :xmmqec;.. 

.RHX peaRI.UIA, DpOTe.KallllBX» pacTBOpax, cm.mucyiqecT:eeBIIHM <><Spa-
, 30MonpeJ.te.nJieTca CTpyKrypuo-J.tBIJmmqecRIIIMR OC068HIIOCT.mot BO.ltH; 

- 6nonol'B.lll BO,Ita SIBJllieTCJt OCHOBHOit B :namelmel cocTa.BHoit 1i8CTI,.1J 
• ;;;ic:-6:;0JiorB'iecm odt.eRTOB B, .B 1JaCTHOCTB, i.neTKH,BI'pa[ :a Heft 

.Kalt CTIJYRTY.PHYD. Ta& B ~OHWIJ,Hyll p()JII,; KpoMe TOl'O BOJ(a .;. 

npocTeHmee: (OTHOCBTeJII,HO 6uwiomecm CDCTeM).BellleCTBO c BOJtO
po,ItlIIOOf_CBII3JOOJ, l!llfp()I«> pacnpocTpaHE!HHHMH·» <SuoJioI'l1'IecK1IX"CTpytt
Typax,: B ee MOXHO ·_paccraaiinmaTL K3K fM>JteJIJ,llmi o6i.e.KT npu lf3Y'le:
mm ocodeHHoci-en ero:ro ·liecum CJibll110~ . rima 1.te:il?.t011exy.impma . 
B3aID4()Jt~iiCTIDm0 . • .. ; .. _ . • . • .· . . : : . , . . . 

· - nea.KTO.Q.Han: nm:nJKa n !9t~l!aJI :JH.fil)fCTJJKa; BO.ita mtTepec:re-r pearttoJ>
. . . ~• lpH3HKy .· C . cai.roro llll'I3.'Ia ee • :OOSIOIY.IIOBCRJIJI IraY. J' .. aJ{'ll!Oft D TeXIm-

... 
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qecKott ,u;ncmu1.mnra, SIBJiruICI, cocTaBHott qacTI,IO o~poMHoro pasHoo6-
pa3II.fI pasJU1'IlIDC peFIBTOplilIX CllCTeM. 3TOT lIHTepec npo;r(OJllltaeT 
COXpaH.l!TMll ll B HacTOJl11!00 BpeMll, OT.[l8JltM COBpeMemru:il aTan pew<;_ 
TOpoCTpoeHnll; OCHOBHll0:Tllml COBpeMeHHHX aHepreTll'teCRl!X'peaKTO
pOB ' ( ll npe;K,l(e Boero; Tnmi BBP) :ricnOJII,3~10T oo,ny'npu BllCOKl!X Te~ 

nepaTYpax ll ~8llJ10HllJIX. IlOJIY'l0Hll0 R):(epHo-qJll3riecKllX xapaKTepllCTllK 
BO,nli ll BO~oro napa npn BllCOKllX ~8llJ10Hll.lIX ll TeMI!epaTypax, BKJID
q!lJI'OKOJlOKpllTllqecruie ll 3aRpllTnqecKne COCTOJ"!Hllll, COOTB0TCTBYIOO!ll0 
YCJlOBY.ilM pa60Tll COBpeMeHHHX JI,Uepmix :mepreTll't8CKHX pea.KTOPQB Ha 
TeilJlOBWC HeflTpoHax, llBJllleTCll Heo6xo.u;nMof1 COCTaBHOft qacTI,ID pa60T 
no }IX ~aJII,Hel;\rueMY COBepllleHC'.i'BOBaHUIO;· 

- :£.0,UJIQ3_!!0.Qr~T!!_Ksi OC06eHHOCTll MOJ10KYMPHOft ,u;nHru,mim BO,IUl ll BOM
HOro napa ll MelKMOJ10KYMPHllX B3aHMO~eiiCTBHii B Hll:X: B OKOJlOKpHTll
qecKOM ll Ha.n;KpllTl!qecKOM COCTOJilillllX B KOHe'lliOM .. ll'TOI'e ·onpe~eJlll
lOT npnpo,ny Ta.KnX npoueccoB KaK nepe~a'la TeilJla ll r~po,u;nHru.mqec
Koe IlOBe~eHne BO,nli B 3TllX COCTOllHllJIX n. cJie~oBaTeJII,HO, B8CI,Ma 
B8l!tHll ;nJJJI noK,lMaHUll lpl'l3ll'!0CKHX OCHOB pac,teTa H ROHCTPYlfpoBaHUll 
COBpeMeHHllX TenJ10aHepreT11qecKnX YCT8.HOBOR, ,pa60T8JOOlllX mi cBepx-

- " '.', . 
BHCOru!X napaMeTpd.X; 

..; !WllH!ia_lK!!.,nliOQT!i CBll3I, CTPYKTYPH ll·,u;nRaMHmf lltH.nKOCTl'I, Ha.u60J1ee 
apao nposrBJIRIOOl!l1ICll B cJiytia~ oo,nu, xa_pa.KTep TenJioBOrQ ~BllllteHllll 
l'I ero KOppeJUIJJJ!ll c oco6eHHOCTSIMH Melltqa.c~HIDC B3amiro.neiicTBHii, 
llBJleHllll nepeHoca (caMo,u;ncpcpy3Hll;•MsKocT1, TeMonpoBo~llMOCTb} n 
llX CB!i3I,,qepe3 TeWioooe ~BllllteHnec oco6eHHOCTRMH MelltqacT1t1'Il!oro 
B3aHMo~ettcTBHll - BC,CI, !WMWieKc 3Tl!X B38.l!MOCBll38.HHllX .HBJleHllii, 
HJlll XOTll 6u qacTHqHoe ero IlOHllMaHVle, qTo MLI n nonHTaJlllCI, c~e
JlaTI,•B npouecce 8.HaJIH3a Hanrnx aKcnepnMeHTOB np11MeHllTeJ1I>Ho·K Bo
~e, _qpe3B!l'lrulHO BaJKHll ~Jlll lpll3llKll lKll~KOCTll B006me, KOTOp01I ~Q 

nocJie,mrnro _BpeMeHll .B · 3Haq11TeJ1I,HOft · CTeneHll npo~OJllltaeT OCTaBaTI,Cll 
_HayKoii MO~eJII,HO-a.Kcnep11MeHTMI,HOii. 

06~eM H CTDYKTypa µnccepTrumtt.' ~HccepT8JJJlll co~epl!rn~'322 c~pa
HHU, B TOl\i qJtlcJie !20 PllCYHKOB ll 12 Ta6.nnu~ Cmico_K Ul'ITI!p6B~ott 
Jil!TepaTypu BI<JUaqaeT :a ce6.ir: 225 ccuJioK,: ~3. Hnx ~3 anTopc:i11e. 

Aripo6a.tµ!~ pa6~Tu~ Pe3yJJ~Taru, 113.no~e11~ue B ~11ccep-ra.im11 'AOK-
. J18,IUU3MHCI,. mi Ill BcecOI03HOU KompHpeHUl'll! .no Heil.TpOHHOtt 4H3l!Ke OuieB, 
1975) •. Rc,ecOI03_HllX : coneiurumHx . no .. ncnOJ1I,

0

30Da.JllllO. paccemrnn . 11eilTpOHOD 
B \llll3l!Ke" KOH.neHC}IJ)ODaimoro COCTOffi!llR (YJpMBJHi, !985; 3apeqHHil; 
1987}, BcecoJ03HUX KC :>p.mrnaUI1omrn.x coneu1ammx no !!HP, DL!nommeMh!X 
0 l!Cll0.,'ll,30D3lll!ef.l 1:ccJJe,noBaTCJlbCIU!X perunopoB (OC'l!lllHCl,, 1976; . 

i -
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TOMCK, 1984; ,llr.rnTpODrpa.n;, 1986: 061-fllHCK, !988), Pa6o~l'!X coneqa
mmx no llCCJie,no:aaHHllM KOH.neHcHpOBffi!HllX cpe'A Ha peaKTOpe lffiP-2 
(.Uy6Ha, !986, I987) 1 a TaKJKB Ha CBMHHapax JIHq:i omm (1980, 1984, 
1987, 1989), MI'Y HM M.B.JioMOHocoBa (!986, !989), l10HX m.1. H.C. 
KypHaKOBa (1986, 1989), KI'Y.HM. T.r.llieBqeHKO (!986), IIBT AH CCCP 

(1987). 

II. KPATKOE COJJ;EPJKAIDIB ,JU1CCEPT.AUIB1 
.ImccepTam!R COCTOMT M3 BBe~eHllR, 5-TH rJiaB H 3aKJlIOqeHl!ll. 

IlepBHe ,nBe rJiaBH MoryT '6UTI, Ha3DaJilI MBTO'AllqecKl!Ml'J, T.K. nOCBl!lllBHU 

OilllCaHHJO 3Kcnepl!MeHT8.JlI,HOit TBXHl!Kll, MBTO,lU!Kll 3Kcnepmr.eHTa :ll CUCTeMN 
npe'ABapHTBJll>HOit o6pa60TK:ll pe3YJloTaTOB. B Tpex IlOCJlB,ll;yJO!lll'JX rJia:aax 
npoBO'AHTCll ID!aJlll3 3Kcnep11MeHTaJll,HllX peayJJI>TaTOB, l!X conocTaBJieHne 
c '."eOplleit l!Jlll MO,ll;BJlI,ffllMH pac"1eTru.rn, a TaKJKe o6cYJii,I(aeTCll !IX OTHOrne
HHe lt CTPYKTY.PHOit. ll ,ll;l!HB.1.ll'lqec1wit l!Hil)OpM8JJJll1, IlOJiyqeHHOM HeHeii.TpOH

Hill.m M8TO'A8.M:ll. 
B I'JlaBe l RpaTHo OilllCHBaeTcll cne1,TpoMeTp J.U,1H-IM H ero xapaK

Tepl!cTnKlI, 'AaBTCR ero cpa.BHBH;Je co cneKTpOMeTpa.\-UI 8.HaJIOrtl~lmro 
ua:.,Haqemrn, ,nel1cTDOBaBllllMll B l!P..-!pe B 60-70-e l'0,1U,l, Oill!CHBaeTCfl l{OH

CTPYRUl'lil o6pa3UOB, o6ocHOBHBaeTC.fI Bl:16op HX reoMeTpml. !Tpl'BO,l!.llTCR 
Ta.R2te cBe,nemm o cncTeMax, nosBOJIRJOllllIX. nor llrnDUTI> no;a,y, Haxo;.:,:=r
llzy10Cll B 06pa3ue, B HB06;{0,ll;UMOM Tep1,10mmru.mqec1wr,1 COCTORIDrn. B rroc
JlB,llJ!eM naparpaqie rJiaBH 1 KpaTKO 1l3JlaraeTcll 1AeTo,rurna npoBe'AeH!-lR 
aKcnep11MeHTa u npe~Bapl!TeJII>Hoit 06pa6or1rn peayJioTaToB, noaBOJII'uJt'.iefl 
noJiyqaTb a6cOJIJOTHHe atcnepuMeHTaJII,HHe ~c paccemnrn BO.Il,hl. Trurne 
~c IlOJiyqemi B. ·reMneparypHOM :llHTBpBMB (300-633)K (i • .i .11mm1 uacH
memm), a TaKJKe B Ha.n;Kp11Tuqec1mi1 06nacn1 (673I{}. HatiaJiomie :mep
rnn He.itTpOHOB, l!Cil0Jlh30Bfu!ll!:IB B 3KcnepllMBHTav.: to = (5 - 256} !,l3B. 

B rJJane 2 KpaTKO Oill!CHBaeTcll MeTo.n; pacqeTa .rr.,.1c pacce.r.mrn: i.,e;r
JIBHHWC HBHTPOHOD DO~ott C yqeTOM MeTo~nqec1mx acppewron, puaJUl30::Ja'.:-
mili D nporpaMMHOM KOMimeKce _J L O ltV fl • .Kor,U!JleRc BK.llJ.ltJaeT B 

~e6ll ,nBe ocHoBHHe nporpaMMH: JC.Ji Tl n FI SC • IIepnaR l!3 
ffllV.: npe,IiHa3HatieHa ~J!Jl pacqe•«l. aaKoHa pa.ccerunrn: ,m ocHoBe aa;;:amiort 
,u;nm1.1.rnqecKofi MO'ASJUl paccenBaTeJ1a. BTopM, F I.f C , ucno.nh3~,r n 1m
qbcTBe BXO,IUillX 'AaHHllX pac'leTHUU 3aIW!l pa'cceP..Hllll, ycpeJJ.HF.eT ere n,'.) 

, pa3pemem1JO, noJiyqaer na ero ocHoBe '."Onr,an1m Ha t-:OHB''lHUe pa3:,:er•1 

o6pa3ua u nun:aeT Ha Bu:xone a,n;eKnaTHUe .rui:c paccemrv.;r, r.oTopue u 
cpanairnruncR c ::rncn<lpm.1011TcM. ,J.i,.,"UI naxo;;r_:rem!;r pa:iper;;em •• , cm,<-:T;;o-
1,mrpa cJJyi;rnT cneJJJ!MhHaR. nporpru,tMa Rt ST rt 
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B sTofi JKe rJia:se .rtaeTCJI ornwrume q:eHoMeHoJiormecEoii. mmruiill'Iec
EOii MO.rteJlTI 11/.0JieKy-JIH BO.IUI, C(J_JOJ),\ly-Jll!poBB.HHOtl Ha OCHOBe a.Ha.n1rna SKC
rrepnMeHTa.n:&.'illX .n.n;c paccemnm B Ter.mepaT_YPHOM HHTepBa.ne 300-6001{. 
:&}Jlee .n;eTaJThHO 3TOT a.Ha.nll3 ormcHBaeTcR B IlOCJI6.ll:,'10IJlHX rJia.Bax. Mo
.rte.Th II03BOJIJl:eT yt!6CTI, TeMIIepaTYPHY,1) 3aBilCUMOCTI, KaK ROJieelaTeJII,HO
BpamaTeJII,HHX CTeneHeil CB060.I(ll MOJifllcy"Jill, Tait 11 ee ;n;iirp:Iiy3IIOH!ill.X .I(Bll

llt6Rl!ll, BKJUO'lruI ll Tpa.HCJl!llUJOHlillfl ll BpamaTe1II>lille • Ilpu pac'leTe KBa.:m
ynpyroro pacce.f'.HlL'! MO.rteJI:r, Y'!lJTHBaeT IioaMo:m-illi nerayccoooimtt xapa.E
Tep itnrMys11ommx .rtBI!J!temrli. 

C IlCIIOJII:,30:BaJmeM KOMIIJieRca .f 4 0 t,V n Ha OCHOBe npe,n.noxeH
HOll Mo,n;e.m1 :nmo.w:eH pactteT a.n:eru;aT!-!llX .n.n;c paccemm.li MO,neJI:r,HllX 
HeiiTpOHOB BO.rtOil n l!lllpOF.OM ,lU1ana::oHe ee TepMO,IO!HW,mtieoronc COCTOll
Hilll Il n:npoICOM Irn'!ep:sa..11e .rtTIHaMJ!'IeCKIDC nepeMfflli:J,JX ~ U 9 . ,Ko!I
CTaTupyeTC!I xopomee corJiacne pac"!eTa c :,rncnepmieHTOM. 

rmrna 3 nocnm'.1eHa 2Ra.,'illay 1rnaau:rnpyrofi cocTaIJ.,'!..S!.lO!Jleil .1!.I(C pac
cemm.a n naB.1ctrmmrv ns sToro a'!a..nl3a m@op.!amrn o npouecce cm,ro
JUiiliJy::i,m B :eo.n;e. Om,~u:eaeTcP. MeTO,JUlY.a noJiytiemm 1m ::rncnepm<1eHTaJ1t,
noro .rui:c ecTeCTBermoii .1111mrn sar.otta 1masnynpyroro paccemmn (3K.YP), 
n npooonnTc.fl aimJ11f::i ee cpopr:ill, ROTO.PM Eo nceM ncc.ne.nyeMoM HHTepBa
.Jie Ter.mepaTJP 01:am1roeTc,1 6.m1s1<a R Jiopemurany. 3To o3Ha"l:aeT, •no 
B aEcnepllMGIITe 1m1m1: Bil npO.'IB.'L'IllJTCJ! aj,_jel·Tu Epau1aTCJILHOii ,IUltfxpy:nm • 
Ha ·ocnone aH'3Jl113a pi13JL'l1IH11X l.18XaJil!3li!OB rrepeop11eHTa!.UlH MOJJ8KYJI BOllH 
npe.n;.;1a:: 3.ilTC.lI MO.r(eJII, Bplli4aTSJl!iHOi1 nr:{1,ys;m I ~e!n'laT,!8./I ITOJiyt!eHHllM 
sRcne1mMeHTaJII,HllM pesyJJ:r;TaTm,r. 

Tm,mepaTypua.,-1 38.B1lCilUOCT1' IlOJlJ1,'1ilplmll ecTeCTB6HHO:il JlHHim 3K.YP· 
aJIB.;Til::rnpyeTC!! Ha OCHone MO.I(CJill OC!mTCROro-HBal-!OBa, npe;rr,noJiarrurn11en: 
'ITO npouecc cru,10.n;n@;"Jstm n no.ne nocnT cno:t:mrll xapa.i:Tep n npe.n;cTan
MeT codoi1 HaJio:.:emie .rt.n}'X r.iexamrni.:o:s: cF.a'l:ib:soro 11 HenpepHBHoro. 
U3 COm:JCTaB.i1erm,q ~KcnepnMeHT3.'I!,HOi1 no.ny11mpmra C MO,JJ;6J!!iHOH RpHBOit 
Ha F.a,;;,n;oii '113 Ter.mepaTyp uaxo,Il,.'ITCJI Ter,mepaTyprrue saBncuMOCTlI napa-
MeTpoB 1.10,na.mr: rr: c - BpeMc1m oce,:r,::ott Y.l13Hll MOJieKYJ'.H ll cD o 

- KOSqtpm.nrnHTa ne_npepHBHOJl .n;11,wiy:3im. 
Te:.mepaTypH~'l sam:Cll110CT1, J)c(T) rura.'I1l3UpyeTC!'t Ha OCHODe 

Teopm1 H.3.iliI!oepa. '!TO ll03BO.;J.HeT CBH3aTI:, pe3y;u,TaTU HCtlTpommro 
sKcnep:U:r!CHTa C EF.31\0-:Y!iP! :m,m CBOiiCTBa:,m BO)Ul : fJ° ex, -. . -
DllCO!Wt?acTOTHW.! v.o.nyJJeM c.n;m1ra ,I ~ - M8.RCB6JIJIOBCI®,! BpeMeHCM 
peJiaRcaunu ·c.rtBm u.llilX mrp.fi.EeiraU. B rnr.mepa-rypnoM yHTepBMe 300 -
600K '9- O.Ra3H.BaeTC.<l B 3-7 pas :.!imr,me 't"o , 'G:TO 061,JICH.fI6TCJI 
Ha.m,r,ie:.: uenpepmmoro Mexrunrnr,:a ca:1:0;n!qtp]3mI. 
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TeMIIepaTyjlHBJl 3aBHCHMOC'l'I, 1:o (T) llCilOJJI:,SyeTCJI ~ Toro, 
~T06H IlO~J'IHTI, aHeprn~ aRTHBauHH CKa'i~OBOro npo~ecca EcK, ROTOpaJI 
B o6JI8CTlt 3()0.;400K.YJd9HI>maeTCR c poCTOM TCMIIepaTypH, a SaTeM 
BITAOTL ~o 600K ocTaeTcJI nocTOmIHoil. 

Cpruinemm Kl)HBOit . _ 1: C { T J C 'l:z ( T) - BpeMeHeM .flM:P-
peJI8.KC8.I.(Hli npHBO,ll;llT t< SaRJ!IO'leHl!ro, tiTO I IlOBll)UlMOMy. B Bo.n;e cymecT- \ 
BYflT KOppe~m MelK,llY Tp8.HCJIJiUHOHHWlrn nepeMe11teHH.flMll MOJieRyJI H HX 
nepeoplleHTanHtt. 

CpaBHeinte ppe.n;HeRBa.n:paTll'IHHX Ct"elljeHnii MOJIBKYJI sa C'leT CRa'lkO
. ooro ll Henpep1:raHoro Mexrum~MOB CBH.n;eTCJII:,CTByeT O npHMepHOM paBeH
CTBB BKJia.n:OB 8TlfX Me.XaHH3MOB B o6uzyro .rt11WPY3UOHI!YIO IlO,IUJUlKHOCTI, _MC-. 
JieRyJI, 'G:TO CTal)li'l' Il<''Q COMH6Hlle illl!PORO pacnpocTparunrnoe npe.rtCTa.B
JieHHe O HMWnm B BO,n;e (no Kpa.Jtirefi Mepa, llpll Hl!SID!X TeMIIepaTypax) 
JII>.n;ono,n;o6Horo RBaSHKap1mca. 

· B · rJia.M 4 npoBO.IU!TCJI noJiytieroie ll aHaJIHS MeiKMOJieeyJIJl:pHoP. 06-
.11acTH OCt! ripoTcma MOJie[qJlll BO.I(U l! era TeMIIepaTypHOit 3allHCI!MOCTH. 
3TH iiccJi.e.n;onrumJI HMeIOT ueJ11,ro· .rteTaJII>HOe ·H3Y'JBHHe 1<0Jieda.TeJ11,Ho-Bpa
·maTeJ1I>Horo ,llBlllKCHJm. MOJleI~YJI : ),ll;H B ()llJIOBOM llOJie. coce.n;ell: • 

KpaTito ui.iiaraeicsi MeTo.rt ~3BJietiemm ()Cl! Ha ~1tcnep{1MeHTaJI:&HI:lX 
MC pacce.fIHHJI; ,nJI.ll ROJIH'ICCTBeHI{oro a.HaJIHSa TCMIIepaTypHO:il 3aBllCll
MOCTll ociI; IlOJJyt!eHHoro B UHTepBa.ne 300-600K, 1-1 TIOJII:,3yeTC.fl era orrn
C81II!6 cynepiIOSHWJei! f5-:.TH. raycCHru!OB (Mo.rteJII, 5-Tll H6BSallMO.IJ;CfiCTBY!(}-
1!1HX Mo,n) • PesyJII>Ta:Tll a.Hanirna CBH.n;eTe.in,cTByYOT O CllJII>HOii TeMIIepaTyp-

, .. ~-. .. . . . . ,;._~i . '.:,,. ' . ' < 

H_O:it 3allllCilMOCTll; Tpa.IICJl.flUHOHHO:il llOJIOCH ()(,--rt{. lfOTHOCllTSJII,HO:ti .. TeMilepa-
TypHofi' cTadHJII>HOCTH · 91'0 Bpanta.TeJII>Hoil noJiocu. 

CpaBHHTeJi.r,Hwt COBME:lCT!lliJt° a.Ha.nli:l .TeMIIepa.~ypmoc 3ailllCHMOCTe:ti 
.lUlHBMHtiecKHX (OCll) H · CTPYKTYPHIDC (qiyirm::om pa,mia.nr,wiro pacnpe.n;e.11e
HHR) xapaKTepncTHK BO.n;!,1 B lllllpOKOM AUaJia30He . Ter.mepaTyp ll03BOJ!Jl:6T 
c,n:eJia~:& BJ,[.BO.IU,l O KOppeJI.flIJ}!~, CYlll9CTBYIOII1HX Me)!(,lzy STllNUl xapaKTepuc
TllKaMH: TeMIIepaTypHaJI HecTaOYIJJI,HOCTI, Tpa.HCJIJiUHOHHOil ITOJIOCH, KOJie..;. 
6o/lllR ~o,iop_oit HOC.flT xaprucTep 11l{OJIJI6KTl:IBHHX Mo.n". CBJI3a.Ha C pacrm
.IJ;OM _SJI6M6HTOB .IJ;aJII>Hefi ynOpff,!\o'leHHOCTII, (UJIII e.n1moit C8TKII Bo.n;opo.n;
H!,O{ ~CBJI3eit), 11Me~x. MecTo !-1 Bo.n;e npu HII3KilX TeMIIepaTypax, Tor.nu 
KaR OTHOCI!TeJi:riH8./I Tei.mepaTypurui CTa6IJJII>HOCTI, Bpllil(8.T8JIT,!!Qi'. llOJIOCU 
OCT!; RoJJed~iri ItoTopoit. HciCJIT · xaprutTep "J101Ca.nHsona.nu11X Mo.n", crurna
na' c TeMrrepaTyp11oif cT~6nJih~ocTLro ::iJier.:Xei1ToB <'L1nJKai1meit ynop,mot?eH-
nocTli n oo.n;e •. ·. · .. · .· . .. · • · 

· · 3anncmtlii-t o; T~l',mepaTY_!;:i C(?l 11cnoJJr,3yeTcJI sa·rcr.I'.UM Toro, 
tIT0611 no. coCJTIIOUJJinmM; n::incc·rm1M 11::i Tcor11m; no.1y,rnTb pn.1 .n.pyr1-1x · 
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Mili-po;:J;HHS:,ill'iecm!X xapa.<tTepilCTllK IlpoTOHa, B. 'l:acTHOCTll: a:Bl'OK~P.P&:"" 

.11.fill.V,OH:P.,'IO CK01)0CT1r,y.J ipymaum ~'liI Tpam:Jl.lllU!OHIIOro ll B,PrurtaTeJU:,HOro 

.:U,llJ:temrll, cpe.n;HeKBa,IUJa'.n!'iHoe cMememrn npoTOHa n cpeJUieRBa,I;Par.tN
Hyx> a.\m:rnTYJJ:i era ICOJie6a!Ilfu, a Tru:lll'.e cu;.ome xapaKTe~LCTllfill M0A-
1.10.1eey.lliipHUX B3aill,m)UlttCTBrui (cpe)U!e.!Ula,Iq)ant'Illlie CllJJ.H 11 CllJIOBHe•" 

IIOCTOHHH!.''J) • . . _ 
C i,CIIOJl:&30BaHH6M Ov"tf pacC'll!TIIBaeTC.fI KOJ1e6a.TeJII,1U!H COCTaBJ!.!ID

maa TeIIJioe:.IBOCTl! BO,!Ul npn IIOCTOmllIOM 0G1,er1.e, a aaTeU IIO~'"'!:aeTC.il_ ll 
. K01'r · . . 

ee KOHq:lIT'YPa.:tU!OHHrut 'l:acTr, C v .II01ta:nma.eTcn:1 'ITO n ne.:m-
'llIHa ll TeMIIepa.TypHali 3aB1ICllMOCTI, c:0 ,.,r {T J MOryT 6HTI, o6wc-
Hellll <repea pa.apHB oo.n:oop~ crurne.l!, . nponcxo,IUill!iiil B oo.ite c pocTOM 
TeMnepa-rypu. 

B pammx Mo.n;e.ne:l:l: IloIIJia n Pru1ca nporu1manpoBa.Ha Ter.mepa-ryp
Haa 33.BllCllMOCTI, cpe,!l;HeKBaJl1)3.Tl!'IHOrO yr,na H3rH6a BO~OPOroIDX CB/I3en. 
H~eHO, 'ITO B a1tcnepm.1enTe HaclJDO,IlaeTC.li MeHI,rurul ,neipopr.mpoBa.HHOCTI,. 
yrJm oo.n;opo.n;Hoii crursn, tieM aTO npe.n;cKa:nmaeTcn: o6em.m MO.Ite.ruitm. · 

B r.1a.By 5 BKJID<Ieno mmcamm n allaJma 3Kc~epm.:eHTa nq B3am.1;._ 
,neffCTBUJO MeA/IeHlillX HeiiTpoHOB C .Bo.n;ott; H8XO.Itm.tt8.ltcsr .B Ha,!tKpllTll'I8C
KOM COCTOHHIDJ (T = 673K) • oTOT . 3KCI1epm.1eHT npe.n;CTaJWI.11 ; C060ii JlO
rJf'ieCICOe npo.noJllleHne RcC.Jie.n:oBillml~ omicamrux n. npe~ 'rJiaBax · 
(06J1aCTI, TermepaTYP 3~23K) H mieJI tieJII,10.ItaTr; OTBeT na:oonpoc; KOr
.n:a B oo,ne npoHCXO).HT OKOH'!aTeJII,Imli p83pllll oo;u;opo.Itimx cna:aett H Ka-. 
· ROB MexrumaM rrepexo.n:a lKH,ltKOCTI,-nap. .IT;ii£ aroro li3Mepe:mm: aclCO.l!IIJT--: 
HUX ,Mc paccemma 6wm nunoJIHeim rrp» Ha.n;RpHTll'IecKOii TeMirepa-rype · 
(673K) B llm!)OKOM HHTepBa.Jie IIJIOTlIOCTeii"oo,wmc;,ro rrapa: OT IDIOTHOCTB 
.P ,: 0.312 r /mi, 6JIH3KOll it Kp1m:Tiecioff; .no IlJIOTHOCTH _j) .~ 
0.005 r/cM3, KOr.zta BO,Wll!Oil nap HaxO)UITCJI B COCTOJllUnt, 6Jlll3KOM K 

H,IteWIJ,Hor.iy raay. 
k:3JIH3 aKcrrepm.reHTBJU,IIIDC .n:amrux, rrpone.nemnnt KaK Ha ypoBHe 

IIOJIJIOro .It,ItC. paccemnm, Ta.K n Ha YPOBHe ero TpaHC~OHHOil' '!3.CTH ( '1'1!3f) • 
noKaSM, 'tlTO nponecc accoimruum MOJieeyJI, np<racxo,Itllll!}Iil B oo.wmoM 
nape rrpH peJnt"tJ:elnra ero IIJiOTHOCTH, He MOXeT 6UTI, OIIlr!Call·Ha OCHOBe 

. . . 

r1r1n0Teau o oosmiKHoBemiz imea.nr,noro raaa accou,iaron ne60JII,1110ro 
'lllCJl3. ll.OJieeyJI (,n:m.mpoB, TpimepoB ·H T.,IC~. UJIII IDC ct.iecefi) •. oKCIIepH
M8HT8Jl!,11Ue . ce'!e1ma y.n;BJiocr, · onncaTL, tipe.nnoJioimB, 'tlTO n Ha.zu<PHT~ . 
tJC,CKOM COCTOmnrn BO,ICa npe,ItCT3llJIJleT co6oli CMeci, ,nByx CC>CTailJI.JmltllX 
C "ifaa" J • oJUJa 11:i 1mTOpIDC no coonr.i pacceHD?JOO!lR,t cnoitcT~ai\l 6.mmm I< 
H.Itea.n1,11or.iy ra:iy. ~r.na mm .IIP:Jl'WI nntter.t np:mnnnrea.nr,110 nc OTJllltiaeTcn 
OT- ,ItORp.iTlllJCClmli Zll.itKOCTlJ • EUJIII 1mfme1ru OTilOCUTeJILHUC KOJmenTpruilm 

3T.!X "¢,a3" n JC'llli,oDJiem>, ·'!ro· rrpn Y.p~1Tll'tec:imn II,'lo·moc11f mm rrpn-
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3 MepHo pa:sHH; npll' .f'-:£. 0.02 r /c:::. mm aKcnepm1.eHT pee He v"Bc:r-
nyeT npUCYTCTEU!I B nape :r.nmrono.no6noft COCTa!;'JL'ID:lell. c.,e.cyeT OT

M6'.i'JJTI,, 'ITO 6mi::nrne··coo6pa1telIT'.JI ucno;i:530Ba.'ll!C!:. yze pmrne n ;rr,;ur 
UHTeprrpeTamm ne.iloro p?~a :ir:cnepmreuTMI,HllX pe3ym,raroa OTIT'.I'Iec
KOfi cneKTpoCKOmm. 

IIpUMeHm,XJCT!, ",ICBYJcy83HOil" M0.!46Jlll ,naeT OCHOBaHil.il 33.KJJID'Il!TI,, 
'ITO rrpouecc nepexo4a %ll.Il;KCCTI,-Irap B Bo.n;e c ca:.roro Hatia.,,a. H.n;eT 
TJ:epes :r,o3ummonmme B BOA,<nro:.r nape reTepaj)asmnc ~'IYF.TYaunfi, o6.'IE_
.n:8JlllllX croiicT130M JKn,mmno,n:o6F.oro. cocTomm.?.:, l\IrI;yn raso:a-JJO qiaay, co-

- .n:ep.."tallzyi) accornmTa He6oJII,ruoro ·'IncJia MOJieeyJI. 
TpancrumnouuaJI iracn 3aitoHa pacce.mruJI, mme,,effira<I B npouecce 

npe.ItimYll{ero anamraa, .i:cnOJII,3yeTCK TaroKe ,?(J1lt cpansenrur c Teopnm.m; 
paaBnTID,m npnMemITeJI!,HO K rrpoCTHM llra,!IKOCTJlM. B 'iacTHOCTll, ITOJJY!llll

pnna TpaHcmniuomroft tracTrr sanoHa paccemnur, Ka.K @ynfilUIE. JIJIOTHoc-r-d, 
cpmnnrnaeTC.il C npe.n:ctta38lnt!IMU KllHeTWreCKOtt TeOflUH; 113 aICCnepmaeH
TaJII,HHX .n:a.mmx npn p~3JIWlllliX WIOTHOCTO: .illXO,IUITCJr ll3~TepM1!'!6CKM 
~pon:3BOJUJruI OT 33.ItOHa paccemrasr IIO .n;aBJiemno, KOT01)8.ff B CBOIO O'!e
pe,nr, CBH3a.Ha c Tpofurur,m ROppe • .mmoHHW,ra cJ?YIIBIUlmrn. 3To .]:laeT oos
MOJKHOCTL Ira.'IeCTBeIUIO ~ueIDITf> BJlllmIIJe .Tpoil.Irux KoppeJLHU.Uii Ha 3.BTCJ-: 
KOppe.rr.mnra B Ha.ztKPHTll1!ecKoii·oo.n:e. 

B aaKJUO'Ieffiln _co.n:eJJlW.TCJI mmo.n:i:, $IXvvnnpoBarume na ocnoBe 
li3JlOllteIDioro B" .nnccepTartiIH M3.TElpna.mi: 

"I. C y<racTHeM 8.BTopa 003,ICaH ll saIIynteH ,ICBOfuloii crreKT{lOMeTp 
MeMemrnx: aeilTpOHOB JUIH-IM;· npoBe.n:eiio ncCJie.I(OBaHHe era xapa.KTep.i:c
TllK. CoaJJ;Bllll o6paaqa n cH0Te11,ni me odecne-qenim, rroaBOJimOOU!e no.rt
.n:epmrnan BO,JlY B nmpoKOM ,lU!aII3.3CJHe TepMOMH8MK'IecKHX COCTOmmii; 
BKJIJOlJaH. H Ha.ztKpllTWiecKJie. . . .. 
- 2 •. Co~,namz fd8T!l,IUIIta. li3Mepemm CIIeKTpoB Me,n.,remrnx Hei1TpoHOB1 

- paccemnrux llCCJie;:cyer.!lill',IT! o6pasuai.rn, ll CUCT6Ma l!X 06pa.60TKH• II03DO
JllilOl!Ul8 IIOJIY'I3.TI. a6coJIIDTHlle aKcnepm,teHTBJU,Hlle ,ItJJ;C paccemnur. IIpo
ne.n:eHll ll3Mepinm,r lI IlOJly,Iellll a.6COJlIOTHll8 3Kcnep11MeHTfu1L~e MC. pac
cemruJI M8Memmx Hei1TpoHo:U. no.n:oii Il llllIPOKOM .nnarraaone .)UIHa',IU'i8CKllX 
nepeMeHHI:IX ~ U e H llru{lOKOM IlHTepnane ee Tep.,~O,Ill!HaI.Ul'IeCKHX COCTO
runui. OXBaTHBruooier~i rrprutTil'!eCim . ECK} 06JlaCTI, CYJllCCTDOBa!llIJI )l!l!JU<Oil 

(pa:m BO,ICli II o6JiacTI, HaJU{pllTH1!ecmL'C COCTOmmii. 
3. Pa:1prufoTa1Ia MCTO,ICilKa pac'.ieT~ .MC pac~e~ Me.it,"IeIIHHX H8llT

poHOHBOJ';Oil, KOTOpaa BKJID~aeT B ce6,<J icm,m.1IeKC nporpru.1M St OWi]. • 

Il03BO./llI!OC{llit pacctJllTHDaTI, ;me pacce.•m1m C ~eTOM MeTO.IOl.'ICCKY.X 3<{>
ffCKTOD (I«>He'IHHX !JU3l\tepon 0(fa31{a, KOH8'Ili0iI pa3p'3CI:l!J!llCa CilOCC6-
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HOCTll cneKTPOMeTpa), H qieHOMOHOJIOrHtJ:eCKyJO ,IUIHBME'leCltYIO MO,ll;SJII, MO

Jieicy'Jlll. BOJU,I, ytiilTblBQ.KlllY}O TeMIIepaTYPHYIO.Sa.BllCllMOCTI, Ml!ltpO,ll;llHaMll

'!eCKllX npoueccoB B oo;u,e, a Ta.roite HerayccoBcKHil xapaKTep m1cM>ysn

CHHoro ~nJKemrn: ee MOJrelcy'JI, "A.ne.KBaTHble" .n,n;c pacceruuu1 Me;u,JieHHblX,,. 

HeitTpOHOB oo;u,oit, pacctmTaHH!ie Ha OCHOBe 3TOil MO,ll;8Jlll, ;u,eMOHOTPllPY

lOT xopomee corJiacue c aKcnepuMeHTOM BO BceM ;u,nanasoHe TepMo;u,uHa

r,mtJ:ecKllY. COCTOJIBllil BO;u,bl H ,ll;llHa.Mll'ieC.KllX nepeMeHHIDC ';I. JI g • OXBa

'i0HHblX B H8.llillX HSMepeHllJiX, 'iTO CBll;u,eTeJTI,CTByeT 06 8,ll8KBaTHOc'Tll 

llCllOJII,30BaHHblX HaMll aJII'OPllTMa PliC'!eTa II ,IUIHa.Mll'l8CKOil MO,ll;SJill lf r:pll

M8HllMOCTI! paspa6oTaHHoil MeTo;u,mm ;u,JUI nprutTll'l8CKllx pac'IeTOB ,1u1c 

paccemrn.A: M8,ll;.118HHl:lX HeitTpOHOl! BO).l,OH C TO'iHOCTLIO, OTBetJ:0.Klllleil Tpe6o

BamlHM peaKTOPHOit qlHSHKll, 

4, Paspa60TaHa M8TO,ll;llK~ Bbl;u,8JI8Hll.fi H aHaJillSa no qiopMe 8CT0CT

B8HIIOH JlllHllH 3KYP; ycTaHOBJI8HO, 'iTO B TeMnepaTypHOM llHTepBane 

300K-600K :=na JillHll.fi H.MeeT npocTyio qiopMY, 6JIIISKYJO K JiopeHIJ,na.Hy. 

IlOJ!Yllillpl!Ha ecTeCTBSHHOil JI1!H1UI 3KYP npOaHallllSl!poBaHa Ha OCHOBe, MO

;u,eJill, npe;u,noJiarn.1omeit. cJioJKHIDl xapaKTep npot.1ecca oaMo.tolcM>Y3llll B oo

;u,e; Il0JIY'l8H1l Tm..mepaTypH11e Sa.BllC.llMOCTll napaMeTpoB, xapaKTep11syro

ll1llX aToT npouecc: BpeMeHll oce;u,Jiott i1rnsHH MoJieKyJ!ll · rr:o ll .KoawI>n-

uneHTa uenpepwmoit ;u,11<µpys11n dJ" , . . . . 
5, IlpoBe;u,eH' aHalll!S 'TeM1;repaTypHoti 3a.BllC11MOCTll J)c CT) , KOT.0-

pltlt Il03BOJI1lJI CMSaTL pesyJII,TaTbl Hei1TpOHHoro 3Kcriep11MeHTa C MSKO

YilPYI'llMll cooilcTBaMII Bo,IU,1; Hrui.neHo MaKc:ieJJJIOBCKoe, Bpe~ peJia.Kca.mrn 

C,ll;BHrOB!lX:/HanpIDKeHH:i1 'l:"f' , KOTOpoe OKa3MQCI, cymecTBeHHO r.1eH:blll1lM 

'f: c (B 3-7 pas) II GJillSI<llM K · BpeMSHH 'X\llSHll :e0;u,opop;Hb1X CBfl3e:fi 'Z:°a , 
onpe;u,eJieHHOMY ll3 pe3yJILTaTOB OI1T1l'I8CK1lX 3Kcnep1!M0HTOB, 

6. vis aHaJI1l3a' TeMIIepaTypHoit 3aBIICIIMOCTI! T."c{T) TI~JIY'leHa 3Hep

rusi: llKTllBaUHll c1<atUWBOro npouecca Ec1/T), ROTOpM OI<a3anaci, CJJa6o 

3aBllCJI!l'8fi OT TeMTiepaTypbl; 3TO 06CTOSIT8JII,CTBO BMSCTe co CJJa6oit TElM-

nepaTypHdit saB11c11MocT1,10 cpe;u,HeRBaJWaTn'IHoit aMIIJJllTY,IU:1 KoJie6aHHit Mo

JieKyJJ, ·· Hail;u,eHHofi 113 ai1rurn3a yrJJo:aoi1 38J3l!CI!MOCT~J l!HTerpari1,~oi1 llH- · 

T0HC1!DHOCTll 3KYP, ;u,aeT OCHOBrurne Sal<JllO'{l!TI,, 'iTO HHTeHCilBHOCTI, Me~

MOJ18Icy'MpHblX B3attMo;u,eficTB1li1 B TeMTiepaTypnoM 1iHTepBa.110 300K...:600I{ 
MelUWTCJ1 H03Ha'IllT8JJI,HO, 

7. IlpoBe,nen cpaBH,1TeJ1rHuii aHMns noJIY'!emrux. xapmtTep11cT1rn 

cru.:omiQq,ys1rn Il xapaKTept!CTHI< -~pyrnx peJJai-:caunoirnux IIPOl\8CCOD: B 

no;u,e, :.rul,rr.ol!HllX HCl!dl.TpOlll!W,rn MCTO,nnr,rn., YcTilliOBJ[CHa Cllil.3I, Tpanc:

JliIJ.UlOJIHO!i H DpUElflTf<JJLHOl1 COCTanmuom1:x: .n:i:rf,µymio1m9ro ,I\Bl!li\CHlm, 

nr·n..'lOlKCllU MO,llCJ!L. !.lf,Ul~a'.:'e.'!L!!Ol! .ru:rJipy31111 i10JJ0Ky.'l BO,IU,I, JjQ~BOJUL'/Jlllllil 
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o6MCHJ!TI, IlOJly'!SHHlle HaMll pe3yJ!I,TaTU, 

8. IlpoaHallll3llpoBaHa ll COilOCTaBJieHa pTHOCl!T8JII,HaSI poJII, c1<a1I

F.OBOro ll HenpepblBHoro Mexam!3MOB C8MO;u,nq4>ysm1. YcTaHOBJleHo, 'ITO 

o6a 3TH MeXaHH3Ma BHOC.fiT · B ;u,IlcM>Y3llOHHOe nepeMemem:e MOJleKyJJbl npu

MepHO paBHble BKJ!a.Illl, Hai1,!leuo, 'ITO 06JiacTii "KOJIJJSRTllBHOil" .llll<PliY

::llnI,. B paMKax KOTOpoil ,!l;ll(WY3llOHlible MIDK8H1lil MOJieI<yJI MOlKHO C'ilJTaTI, 

C.KOppeJll1poBaHH11M1!, YM8HLlliaeTCSI OT -300. MO.i!elcy'JI npn 300K ,110 (5-10) 

MoJieKYJI npn 500K - 600K. 
9. Paapa6oTa"l llTep8ll;llOHHblH MSTO,ll; noJiytieHH.fi MeJKW,OJieKyJUipHOll 

o6JiacTn OCII rrpoToHa MOJJeeyJ!ll BO,IU,I HS aKcnep11MeHTaJIIiHIDC imc pacce

JllillR C Y'l0.0M ynoi.mml.BIIIllXC.!I BIBile MeTO,IUl'!SCKllX 3!pp0RTOB, a Ta.K3'.e 

MHoro<I)oHoHHoro n KBa:mynpyroro paccemnrn:; IlOJJY'leHa Te:.mepaTypHM 

Sa.Bl!CllMOCTI, ocq B JIHT8pBaJie 300K-600i{; rrpomm:eu aH8.111!3 3'!'Gii 3a.Bll
Cl!MOCTll Ha OCHOBe OIIHCaHil.fi OCtI c;yneprr03IlUlleil 5-Tn HSB3aUMO.nef!cTBy

lOllibX Mo;u,, tJ:'IO Il03!3?JlllJJO pas.ne.'IJilTI, OCtI Ha TpaHCJ',.;mTO!ilij!O ;: npama

TeJII,If,y10 COOTa.B.1.A]Jll!l1e ll KO.iTIN6CTiielffiO rrpoaHa,11rnupo:aaTI, !IX Tet.mepa

TypHHe 3llilllCDMOCTll C llpl1B.i16'i8Hn6M pesy,'iI,TaTOB OIITU"Iecrmx :mcnepn

MeHTOB u I.UL-pP.c'ieToB, a 'ra.<CRe HeliTpoH-.IOiQJPammomrux u peH'IT'eH-.n;11.r-

pa.1<IJ.IlOHHID{ c•rpyitTYPlillX ,ll;aH!illX. 

IO. GorrocTa:w1emie 38.BllCJf.i!1lXOT TeTumepaTypu ,IUlHBM}f'I8CROll ll 

CTPYKTypnoil llHWOpr.:a.u,H,I Il0:3BQJ1;1Jlo C,D;eJiaTJ, EL!BO.Q O TOM, 'ITC 6UCTpOG 

j7'teHl:;lll6HIJe C poc:T0!,1 Teime_pa'I·YPH rrpil 300K-4.0f\T .ilOTHOCTil K0.1'1S62.Ii;1Jl. 

H1l3KO'laCTOTH011 ITOJIOCH TpID!C.ilR.UllOHHOil 06.11ac;,; e,cq CBSI3aJ!O C p:;,cnr:.

,ii;OM 3Jier.1eHTOB .na.11;:,nero rrop,m,m, rrp11cyTCTBYEJQl!X B CTpyt:Type BO.Jill 

'UPI! HU3KilX Te1.mepaTypax, a OTJIOCllT8JII,HaF. Ter,mepaTypHa'I CTa6um.

HOCTI, npmuare.11I,HOll IIO.'IOCl,l c:rui:sana c OTHOC!IT6JiiiHOll Ter.mepa11-poit 

cTa6JJJillIOCTHO xaprutTepncTUK 6Jil!j!lli€ll :lIIOpJI,1iOtJ:e1mocTll n .so.ne. 

II. Ha OCHOBe 1l3B0CTHHX TeopeT11'Iec1mx COOT!i0lil2Hltli, CBii3H.BaD

ll(UX · OC1I c M!mpo;u,:;mamf'IecKm,m xapanTepucTl!F.au:1 'l:acTllu, n0ny,re1m 

Ter,mepaTypnue san11cnr.:00Tu: cpe.n;rer::sa;:wa-nr'IHUX ru.m,1;1Ty.r; Y.o,reCrurnf! 
npoTOHa B iIOJie M8r.iM0.'1eKy.1mplillX CM,'!, a.BTOY.Oppe,'lfil!UO!ilii:.X CY.OPQCT!ill:( 

ipyHEUllR l(.?JJI TpailCJJ.ffI.UlOI!Horo. H npamaTeJliinoro ,4,m;;:en11fr rrpo'roHa, 

_pe;u,ire1ma.n.paTl!'IlillX CUJJ ll c;1;11omzx IIOCTOJiHHHX 1.:e:r.r,:O.'U,K'JJUI!)H!:IX c;1,'!0E:.:::;. 

nc .1eli, CCOTBeTCTBY,J'.lllL'{ Tpa.'!C.-'1.fiUl!OHHill,i ,I BpaI:;aTeiU:,l!U:-l .4B.lzemm:.r 1/0-

JIP.l(YJ!ll. JCTaH0:3..'16HO 6llCTpoe OCJ1a6.wm1e B 06J12~Tu Ter.m1:pa~'}} 3GCK
,1uOI{ cnJ10EHX xapawrepucT,m, oTBeTcT:aemrux sa -rpru:c.i1;nn,omrr:e ;rr;~!r.:'::
mm, H c,1a6M re1,mepaT.:,'PW'!l arumcai CTI> 3Ti!X xapar:-rep,!CT1:;.: ;:,1-

Bpal!laTeJJt,Horo ,nBllJitP'UlR. 

12. u IICJ10JlI,30BalHICM 33.:il!CJ'ru;ero OT Tet,:rr<oparnm C{,,{ E n-:..,;r,-
na.,1e 3CQK-600K rrpcne;u,eHo paalio:r.em1e Terr..n:oet,rmcn: ci'J1!1i Ha m.:'"·'.:~.1-
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TeJibHYJ(l n KOHgmrypaunoHHYJO coc'IaBJIJllOlllll8: no1msauo 1 'ITO nocJie,n;IDUI 
MoJKeT OLITh UHTepnpeTnpoBaHa '!epes paspllll oo,nopo,n;mrx: cBJrnen, npo

ucxoWJlllml B BO,D;e C pOOTOM TeMnepaTypu. 
13. PaspaOOTal!a OOOTBeTCTBYKJllla.Fl Me'l'O,IJ;I!Ka ll npoBe,n;eH!l llCCJie

,Il;OBaHll.f! B3allMO,D;e~cTBll.fl Me,n;Jiemrux uellTpOHOB C oo.noii, HaxoWJllletto.f! B 
Ha,rutpUTll'l80KOM COCTO.mrull (T = 6?3K) B nmpoKOM ,IUlaIIa30He IlJlOTHOCTeil 
(OT I!JlOTHOCTll, 6m13KOfi K Kpwrn11ecRoil. y = o.3I2r/cM

3
, ,no I!JlOTHOC

TH. COOTB8TCTBYJ(l~el1 COCTO.flHll~ n,n;eaJII,HOl'O rasa, p = 0.005 r/cM
3
). 

Ilo,nTBepl!t,Il;eH BLIBO,II; 0 TOM, UTO nepexoj'tJepes KPHTH'leCKYJ(l TO'IKY He 
npHBO,IJ;llT K npnH[(llllllaJII,HOfi nepecTpo:lbte MBJKl.lOJIBKYMPHllX B3allMO,n;eftCTBlli 

B oo,ne. 
14. Ha ypoBHe noJllillX MC paccemnm H Ha ypomie 'J'IISP npoBe.u;eHo 

cprumemie noJITie1urux pesyJit,TaToB c pac'!eTaMn no c .. e[(llaJihHO paspa
cloTrunrnM ,l\Jl.fl 8TOI'O MO,D;eJUIM: n,neaJII,HOl'O ra3a CB060,!UlHX poTa'l'opoB 
(MoHoMepoB n ,D;IlMepoB), n,n;eam;11oro rasa ."noJIMMepmrx:" MOJieKyJI n i1m,n;
KOCTll. IloJta38lIO, tJTO Hll o.u;Ha 113 Ha3Bamrux Mo,n;e.11en He OiraCUBaeT 
3ECnepnMeHTaJII,Hl18 ,na~Ifue BO Bee~ llCCJle,noBaHHOil HaMll OOJiaCTil IlJIOT
HOCTefi. Y,noBJ1eTBOp1lT8Jll,HOl'O corJiacnJI pac'!eTa C 3I<Cll6PJlM6HTOM MOlK
HO ,n;o6UTI,C.f!, "Ilpe,n;noJIOllUIB, 'ITO 1!8,I(I<pUTll'!6Clm.fl oo.na npe,n;cTaBJUI6T 
co6oil cMeCh ,n;Byx "qias": 11,n;eaJihHoro rasa uouoMepuhlX MOJieI<yJI u 
li\ll,Il;KOOTU, Hl!tteM npf!HIU!IlllaJlbHO ue OTJllit!LlO!q6UCJ! OT .I(OKpl'lTINec1wft. 
"<liaau" coxpruIBIOT CB01Hilll8lPISCI(ll0 CBOiicTBa H6U3MeHHI-!Mll B npe,neJiax 

Bceii nc:pexo.nuofi 06J1~0Tn. 
15. YcTaJIOBJleHo, t!TO ",n;ByxqiaaHoe" !I8.nKPIITHtISCK06 cocTomnrn 

npuxo.D:IITCJI na qiaaoBoi\: .D:I!arpru;rr,:e BOW, rrpm.mpuo ua TY oCiJraon Ter 
MO,I(l!HaMntieCKllX nepeMeHimx, I<OTOPM COOTB6TCTByeT IlOHUllteHHO:ii TSP'."' 
MO.I(llH8Mllt!SCKOil yoTOHtll!BOCT.l BemecTBa 1l Ha3!1BaeTOJI M830l])a30ii. 
Mm,po!'eTeporeHHOCTI, BemecTBa, llM6IOll;M MeCTO B Mesocr,ase, HOCI!T 
WI<TYBl.\llOHHilit xuaJ:Tep, 11 npouecc nepexo.n:a it-11.I(I<OOTb - nap !l,n;eT 
t:Jepes JcTaHBaHne· o;rmoi1 ll3 "qias". Cor,,mciio rroJITieHHHM na'.rn ,n;aH
HHM, !Ipll Kpl1Tl1tieCI<Oll IlJlOTHOCTl! "rason0;i;o6HaH11 

ll 
11
,r.t'UJ];KO!IO.I(06HM" 

COOTaBJlJW!l116 90.n:ep;KaT rrpl!MepHO prumoe tillCJlO MOJieICYJl, ,npll p-i:: 
~ 0,02 r/cM3 H"UJ MeTo.n Yli\e He nosBoMeT rrottyBcTBOBaTh rrp11cyT-

CTBI1e 11En.nI<ono,n;o611ofl" I<o1,moueuw. 
16. lls rioJIHoro ,n.na :--9,ccerunm nu.neneHa e.·o -rpaHcJlf!Ul!OHHM 

COCTaBJJm.lljaH, t!TO IT03BOJlllJIO np1:~.ie1mT1> K BO,n;e pR.n; TeopeTnt:JeCI<llX 

110.nxo.noB, pas pa~ JTaHHHX npmieunTeJlLHO IC npocTUM, lltll,Il;I<OOTRM, B 
qacT•1ocT11, ::rncnepm.ieHTaJII>i:llie .n.amrue no noJ1yir,11p1me TISP 6uJ111 
cpa.B11em1 c npencI<asam1n::,m mmeTll'ieCr:o-:i Teop1m. ,Uarnrne npn pas-

,_ 13 -

Jlllt!HUX llJIOTHOCTJIX napa ncnOJII,30l3aJUlCI, ,ll;Jl.fl Toro, '!TOOH IlOJlY'!HTI, 
uaoTepMTI~ecI<YJO npousoo.n:HYJO no .n;aBJieHUro OT sar0Ha pacce.f!HUJI u 
ttepea Hee.otieJrnTI, Kat:JeCTB0HHO BJll1.f!Hll0 TpOftHUX KoppeJI.f!IOlil Ha aB

TOKOppeJI.f!IOIOHHYJO npocTpaHOTBeHHO-BpeMeHHYJ(l qJYHElUIIO. 
. l? •. AHaJIU3 T0Mnepa~ypHlDC 3aBHOHMOCT6fi Boett COBOKYllHOCTll 

llCCJie,D;OBaHHUX HaMH. MJIKp0.I(llH8MW10CEllX. xapa.ETepllCTllI< MOJieEyJIH BO.I(LI 

B nrnpoKoM TeMUepaTypHoM HHTepBane,. BKJIIO'lrut OTHOORII!lleca KaK K .nnq.
giysuoHHblM, 'TaK 1l KOJle6aT8JlI,HO-BP!llllaTeJII,HLIM ,Il;BIDKeHURM, CBU,ll;eTeJlI,- . 
OTBye~ o·ToM, t:jTO B oo,n;e D 06JiaCTll 300K-400K npollOXO.I(llT 38M8THOe, 
OCJla6JleJrne HHT0UCUBHOCTll MelKMOJ!BI<YJl.f!PHLIX BaauMO.n;ettcTBHfl, CB.fl3al!
·,oe c paona.iioM s.11eMeHTOB .n;aJibiiett ynop.f!,I1;011eHHocTH (:nJlll e,u;:uuo:ll 
ceTKU oo.n;opo,n;IruX • cBJis~ft, ecJiu BC;J.:aTb ua TO'!I<Y apeHH.f! nepROJI.f!IOIOH
Hol1 MO.I(6JIU) t HM6IOUi,IX MeCTO B B0,11;8 npu Jrn3KHX TeMnepaTypax, IlOC_Jle 
-qero TICCJle,no:aamme Hruvm MHKPO.D:llH8MHt:J0Citll6 xapa.ETepncTHKll, TaK JK_e 
I<aK ll xapa.ET0pllCTHKH 6JIBJKliett ynop.f!,Il;Oti0HHOCTH D BO,ne, ,ll;6MOHOTPH
PYJOT OTHOCHT8Jll,HYJ(l ·. T8rimepaTypHYJO. CTaOiJJlJ;H, OTh, KOTOprut qoxprum-

. , 

eTc.f! :0 noo.11e rrepexo.na 11epes KPllTTI'lecey10 TO~I<Y• 

OcHOBHUe MaTepllaJIH .nnccepTan;n:n,onyOJlHEOBamwe B CJ18.nyIOlllllX 
pa6oTax: . 
1. JiugiopoB B.r., HonuKoB A.r., Hoau1t B.3. u·m>• )I.Bofrnofi cneKTpo

MeTp Me,nJieHHUX HeilTp,OHOB. - OOHllHOE, I96[ .- 15 c. (!Tpenp./~u-
3HK0-3Hepr. HH-T: ~3M --129). . , 

2. HOBHKOB A.r., JI,UOllt!KllH IO;B., JingiopoB B.r., !Tapcj)eHOB B.A. 
nnaJK,WJ:-,n;HgqiepeHIU!aJibHUe ce~eHUJI paccemniR Me.I(JleHHhlX neilTpOHOB 
no.nail npu BHCOltllX T8M!IepaTypax. _; B ed.: He:iiTpOHHM (llll311Ka.
M.: UHl1l1 aTOMHH\VO,PM, 1976. - 4.2. - c. 'i~?8. 

3. HoBHROB k.r., HcI<eH.I(epon c:M. . TeMnepaTypHM 3aBllCHMOCTI, 
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