MOJIEKYNAPHEIX KPHCTALIOB M NX CPaBUeHHE C SKCHePUMEeHTAIbHEI=.
MI 3HAaYEHHAMH Tendor cyOnumanuu. [daa wadraanna HAUREHO
75,6 x[lm/smonn (ma ounwre 72,4), gua amrpanena 104,2 (nma onmte
98,8, 100,0, 104,2). 9tu nudpsl palT UpeacTaBIeHHE O IOPALKEe
BEJIMYHHE BEPTHKATLHEIX B3aHMojeficTsuil. HanGonbmas bsHeprus
oTBeYaeT NBYM cocelHum amTunapamiensuaeiM mapam LI, T, Me
He NPHBOAMM 4YWCIOBBIX JAaHHBIX, TAaK KaKk OHM IIOKA He OZHQ-
3HAYHB M CYHIECTBEHHO 3aBHCAT 0T Meropa pacuera. [lo-supumomy,
9HePTHs BEPTHHAJLHOTO B3aHMOIEHCTBHA MEHAGTCA A Pa3AHYHBIX
nap B npegenax 40—60 k]l»/roab, 4TO 3aMETHO IIPEBOCXOAT aaep—
ruil BOJOPOIHBIX cBAzeii.

JlanufoB 1OKa3a), YTo CJABHBIA BKJIajg B SHEPIHIO Bepm}canb-
HBIX B3aumMoJecTBuil B pJBOHOH CHHPAIN OIPEREIAETCA B3AMMO-
JleliCTBHAMYU BBITECHEHHBIX MOJEKYJ BOjbl JPYT C JPYIOM.

§ 7.4. TepmopnuamMuKa TaaBIeHHA KBOIIHON cAMpPANH

Hdenarypauna HyRKJIEHHOBBIX KHCIOT CBOIMTCA K paspylIeHHwo
asoinioit cnupanu (JIHKR) wman pgeycnmpansusix yuacrios (PHH).
Harpesauue pacrsopa HarupHoit [{HK BuIsniBaer paspgenenne npoii-
HOH CHOHMpAT la [Be UeNH, CBOPAYNBAIOHIMECA B CTATHCTAYECKUE
way6uu. [Ipw aTom 3na4NTENBIIO YyMEHBOIAIOTCA BASKOCTH H ONTHYE-
CKaA AKTHBHOCThL, ICYe3aeT THIIOXPOMH3M, T. €. BO3pPACTAeT HHTEH-
CUBHOCTH moriomenHa B obaacru 260 Hm, Paszpenenne ma jBe nenm
FernocpeJcTBeHHO joKazpiBaeTca nentpudyruposanwem [[HK, comep-
smameit N, B rpagmenrte miormoctn CsCl (ep. ¢. 82). Haerru
E. coli, peipamenysie B cpeje, cojgepwameii *N, nepemocunncr B
cpeny ¢ ooblumbim “N. Ilpu pgemenun wixeTor o0pazoBBIBANNCL pe-
JyIIMIAPOBAHHbIE [BOIHble CIHPANM, B KOTOPHIX ONHA Lenb Coxep-
maxa N, gpyraa — “N. Jlo AeHATypanuu HAGIIOAACA OfHH [THK
naoraocrn 1,717 r/cm®, orpedalomuit pBoitmeiM coupaiam *N — “N.
Ilociie meuaTypamum moABIAOTCA nBa nuxa — 1,740 m 1,724 r/es’,
OTBevaloONMe OTHONHTYATHIM KAyGxam coorsercTenHo ¢ “N m. ¢
“N. IlnotHOCTh HOBBIDAETCA, TAK KAaR KIYOKH Gojiee KOMIAKTHEL
gem cnupank, M. M. JIHH ymenbmaerca wpn pemarypanuu BjBoe,
OGpaszoBanHe KIYGKOB HaGNIOaeTCA B SICEKTPOHHOM MHKPOCKOIe,

IIpocreitmmas Mojenn aBoiiHoil cnmpans ofpaayeTcAa ABYMA KOMI-
JIeMEHTAPHBIMH I[e[IAMI TOMOIOIHHYKIEOTAAOB, IIATPHMEp, MOIH-A —
nonu-Y. Jra gsoiinad coupans niaButes npu 65°C B 015 M pa-
creope NaCl npu pH 7,0. Huremcusnocts nonocm MO MIIOIEe HU A
260 mM ysenuuwsaeTcs npn miapieHnH na 34%, a yneanHoe Bpa-
menne @y, yobIBaer Ha 275°,

JInneitnaa saBucumocts Ttemnepatypel miasirenua JHK or co-
JlepiRanus Tll-map paer mpm DRCTPANOJANAY NPE/leIbHEIe 3HAYCHHS

To:=69°C pna nomu-AT n 110°C paa momxn-TL, X0poIIO COTTACY-
PIOIecd ¢ IKCIepHMEHTANbHBIMH 3HAYEHHAMH A COOTBETCTBYIO-
IMHX CHHTETHYECKHX NoiuuykIeotHnos (65 m 104 °C). Temmeparypa
mnasnenns JIHH pacter ¢ yBmexmuennem wommoii cmawl pacTsopa
npuGIM3HTEILHO INIPOIOPIHOHANBHO JIOTAPH(MY KOHIEHTPAHH Ka-
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THOHOB. ITOT POCT HNOHATEH — Y€M BhHIINE KOHIEHTPAIHA KATHOHOB,
TéM B (OJBIICH CTErMeHN KOMMEHCHPOBAHBI OTPHIATEALHBIE 3apAIB
dochaTurix TPYHO W, CIEIOBATENHHO, TeM MeHbLIIe OTTAIKHBAHHE
MEKIYy KOMILIEMEeHTAPHBIMH IeIsAMH,

TInasnenue JIHK Grnuio mayueno Joru eme B 1957 r. flpinenue
870 cBoeoGpasno, JIHH — yHurkaisHpil npuMep oxHoMepHoil ynopsa-
OO9eHHON CTPYKTYPH € alepHOJHYECKHM pacHpejieIeHHeM B3BEHbLEB.

ITpe:kme wem oOparuthen Hemocpepctsenno K JIHK, uenecooGpasmo pac-
cMoTpeTh Gonee NMPOCTYIO ABOMHYIO CHMDPah, OCTPOCHHYIO H3 JBYX KOMILIeMeH-
TAPHLIX TOMONONMHYKIEOTHIHBIX IHemeil. B oGnacru mepexoja cumpaib — Kiy-

6ox rTaKas MONEKYNa COCTOMT M3 4YepEeAyOIUXCA CIUPAJZbHEIX B HEYHOpAJo-
4eHHBIX YYaCTKOB — mereds (puc. 7.13). Ecin 0003HauuTh 4MCAO DA3OPBAHBBIX

A AR

45 /
7 “
o\ W W
P47 —>
Puc. 7.13. CxeMa cTpoeHusA HORUHY- Puc. 7.14. Tiepexon
KleoTulla B o0nacTm mnepexoja cna- cumpaab — KaAyOown
panb — Kaydok HK

nap N,, unclIo cBA3aHHLIX Hap N, u 9uCnO0 ABYCUMPANBHBIX YYACTKOB, PAaBHOE
qHCAY [eTeldb, n, T0 cBOGOIRAA HepTHA CACTEMBl 3aMAIIETCA B BAJE

G(Nh Na, n) = NG, + NGy + nG, — TSy, (7-'1)

The Gy 8 G; — cBOGOAHBIe dHEpPruu HONHOCTHI0 pA3fENEeHHBIX W NMOMHOCTHIO JBY-
CUEpPANbHbIX MOJEKYJ, OTHECeHHBbIe K OfHOif nape ocHoBammii, G, — cBoGogHasn
SHepIrus, HeOOXoANMasi MAA BO3HNKHOBEHWA NeTAd, T. €. pacniaaBleBHOR 06ga-
CTH MeKAy RByMA crnupanbupiMA. Hakomel, S; eeThb 2HTpONMA cMelIeHuA CIH-
PAJILHBIX d HECHAPAIBHLIX YYACTKOB, T. €. (¥ pacdere HA MONb)

N, N,
So= RInory ot sT(W, —my1 - 7.2)

MurnMym G OpE paHHO#I TeMIepaType CcOOTBETCTBYET YCIOBUIO

N, N, ) 1

rae 6 = exp (——G./RT) ectp daxTop xoomeparusBuocra (cM, ¢, 101). UeM Menn-
me o, TeM 0oJble KooNepaTHBHOCTh. PaBHOBecHbie 3Hadesnsa N;, N; B n Haxo-
aATca uyteM aagpepennnposapna G uo N, upwseM Ny = N — N,, rae N — KoRn-
crauta. [Ipnpasuas dG/ON, nyn0, noarywsaem

t—n/N, G,—6,
[—w, =" =P "R . @4
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Taknym ofpasoM, romomoTnMep B o0JIacTH TCpeXola ABNAETCA MOCTEXOBA«
TeTHHOCTHIO CHUPATLHLIX # WCCHMPATLIBIX YYACTROB, PAa3MePnl KOTOPBIX Oupe-
HeAAITCA O, JTO CBA3AIO C OAHOMCDPHOCTHIO CHCTCMBL, KOTOPAS, COINTACHO Teope«
me Janday u Jupwuya (1930), ne Mowker pasieantscsa na Paswr (¢, 104).

Kpnasas nnas;ienua, 1. e. 3aBHCHMOCTE JOIH HCYHOPSOvEHALIX nap N /N =
=1—0 (0 — cremean coupansiocte) ot 7, MAET TeM Kpyde, 4eM MefbIIe .
Npr 6 = 1 KooNepaTHBHOCTH OTCYTCTBYET, IpH 0 = () KOOEPATABHOCTL MONHAA,
B cepejtuHe uiTepBana nAasxeruna npoussoinan |d0/dT| maxcumanbaa m HETOP.
BaJl orpelejfeTca yCJIoBHeM . '

AT = m. (7.5)

Xox wpnBoit moraszan wa puc. 7.14. Pacwer, ocHopanuhii na Mojenn Usmara
(cM. ¢. 73, 101), maet
2

1/2 Al
AT =407 —77» (7.8)

rae AH — passiocTh SHTANLIHI COApaTsHOl M HecnupaibHoil MOJEKYynT B pacge-
T¢ Ha mapy ocrosauHit. 113 orcmepmMenTaNbieX 3uauenuii AT anR cHHTeTEYR-
CHUX FOMOIONUHYRACOTUIOB OTyyaeTet 0 ~ 10-*—1073, 1. e. G, =~ 30 v]HK/MOAD.
Crenedb KOONEPATHBHOCTH OYeHBb BRICOKA.

Hak u B cayvae a-cnmumpand, WIaBjeHNe [{BOHHOW cOUpaIn
HOHE npeacrasasier coboit He dasosblif nepexosi, a KoQoepaTHB-
noe KOH(OpMaIHOHHOE IpeBpalleHue.

TlogpoGuble HCCTeNOBaHIsl TeTePONOTIMEPOB, 1pOBeleHHEle Jla-
sypknnbiM, Opaur-HaMenenkum i AX coTpyaHUKAMI, HOSBONIMIH HO-
ctponTs teopiio, npumenmmyio 1k JHKR u ee nowmnxercam. ¢ mamsi-
Mu Moiexyramu, Paccmorpeniie reteporenmnocTn Tpefyer yvuera ABYX
darTopos — pazauunii crafmasioctd nap AT m I'l[ u gobasounoro
VRpemJieHHs WIM ocHabneHMA [BOHHOII CHHpAJM  JNHTAHJAMH,.
It GasTOPH BINSIT NO-PAaRHOMY, Tak KaR JHTAILIHT MOTYT Hepe-
pacnpefeasaTbCA [0 men:m B Ipolecce IIABJeIA, a NepBUYHAS
CTPYKTYypa HeH3MellHa.

IIOl'lyCTPI‘M, 9T0 m; MONeRyn Juraria CpA3ano necrndpasbibiMgag A mgz —
CHAPANBIBIMA yuacTKaMA mosuMepa. Buecro (7.1) umeenm
G (N, Ny, on,my, m)=N.G --N,G,+nC, +

N, N,
m (N —m)l m (N, —m)l" .7

—,L—mlgl+m2g2-—TSo——RT]n

rie g; ¥ gz — cBOGOIHBIC PHCPTHA JNTANI0OB COOTBETCTBEHIO B HECHHPAJbHBIX
¥ CHUPAILHBIX ydacTKaX. Jlocaegamit wieH cofepiiuT DHTPOHHIO CMemedust
uHoNEMepa ¢ JHTaEgaMn. Yceaosme MunuMyMa 9G/dn =0 cosmapaer ¢ (7.3),
T. e. CpelHAs JUiEHa COUpaNbHBX Y4YacTROB mpn pauwom O ue 3aBucHT oOF
rpucyteTBua Juraizos. G Apyroii croponsl, H3 yciaoBaa 4G/éN, =0 pmecro
(7.4) nonyuaetca

i — n/N2 f— e . . : -

T—wN, e (7.8)

rae ¢ = m/N}, cs = mo/Ny. 9TH KoupeaTpalgd JHTAHJOB BHIPA/KAIOTCA Yepos
KOMIMeATPANNI0 JUraHla B pacTBope ¢o H KONCTaHTH cCeasbianuAd K, m K
caeayonmm obpasom:

L‘0 . L‘0
“OTUR Ty 2T UK, f e ‘ (7.9)
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-‘Hpusas mnnasnesma roMomonmmepa OGea nmTadjoB onmmckBaercs QyHKnueir

0 = f(s), (7.10)
npaieM 0 = 0,5 8pu sga =1, 7. e. Ipn G = G,. [Ipn vaanuunm nuras#zgoB
0 =f(s®) (7.11)
|0 =205 n0pn s* =1, T. e. npr (cM. (7.8))
1—e,

. 2
slm—i__cl.

(7.12)

CHBHTr TeMmepaTypsl MIaBAeHHA M0 CPABHEHAI0 ¢ TAKOBOH AAA YHCTOrO mONA-
Mepa Ty onpenenseTc Kax

1 1 1 R 1—e¢ :
8 o o 2 Ip L 7.13
(Tm)—To T~ BH 2T (7.13)

HsMenenne murepBala Temmeparyp MIaBAeHEA eCTh
5 AT AT AT R 2 1—e y
=T — e =—apgl|alty—— . .
Trzm lem Tg AH) cb 1—62 8=0,5 ( )
Ioaxiajt xoUmEHTpaumaA AArangoB B PacTBOPe W 11a MONHHYKIEOTHAe paBHa

‘P CyP
C:CO+(1—6)T+GT’ (7.15)

e p — KOBNEHTPANAA CBA3HBAKIUX aurauasl gocdaTHsIX rpynn moamHyKIeO-
wufa. Ecanm ¢ > p, T0

a(i ) LA okt (7.16
== In| 77— .
\Ton )~ 8H M\ TFE e )
a- N )
5( A7 ) =0. (7.17)
. THJI .

Hanporus, npm npodsoM cBA3WBa#AM JUradHfoB IONAMEPOM Bo Bcell ofxacTe
nmepexosa, T. e. npr K(p > 1 nan Kyp > 1 nc = p,

g—1 \RT§ 2

STy =Tyn— T,=2 (q—q) AR (7.18)
q-—1 2RT;Z] 2c

6AT = AT — AOT.=4 (m) AH p° (7.19)

e ¢ = Ko/K,.

Taxum oGpasom, THTaHAHK JefCTBYIOT B KAa4eCTBE «CKPENOK»,
0TabuIH3yIOINAX ABOHHYI0 CIHpab.

OnniT IOATBEpRJAeT TPHBEICHHEE COOTHOMIEHHA. ¥YpaBHEHHE
(7.46) onmceiBaer, B wacruocrn, BuMaHnme pH Ha Kpusble mIaBiIe-
gaa. C ero moMompl0 NMPH BBICOKHX HOHHBIX CHJIAX H HEHTPaNbHBIX
pH naiimensr smavemnmg AH = 40—45 w/iw/sons. B rauecre mu-
TaHJOB HM3yYalnCh AKPHAHHOBBIC KPACHTEIH, HOHBI UICNOYHBIX Me-
ramaos, Ag*t, Cu* m 1. 5. Womm Ag*t m Cu' npemmymecTBenHo
cBaspiBalorcs mapamu 'Ll B gsoiinoit cnmpann JHR. Hecnenobanns
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<BA3BIBANINA HONOB MeTAToB pamu suavemns All 34+ 4 npu 0,08'M
NaCl u 46 = 8 w/m/mons npn 0,1 M NaCl. Vrazanmsie onpenene-
nua AH cormacywrca c pesysbTaTamu np;mmx KaJOpHMEeTPHYECKHX
J3Mepennit.

O6paTHMCA TeNepb K IUIABICHHIO Imycnnpanmoro reTepornonn-
Mepa. Taxoe mgaBienue MoOMeT IPOHCXOAMTHL ¢ 00pasoBanmnem, 6oAb-
X TeTeNs WM 0e3 ux obpasosauma (pme. 7.15). Teopua pas-
padorana aaa oGonx ciydaes. Ilpm Gecnopsapounom pacupenenenns

I

Puc. 7.15. Cxema nnaBienast a

ABolinoii cnmpanm: ¢ obGpazora-

nueM nerteas {a) m Ge3 oGpaso-
BaHMA netresib (0)

gmap AT m Tl nomywaerca nuueitnas gasucumocts Tux oT copep-
sxanua vap 'Ll (ep. ¢. 233).

OcofenHOCTL TeTepONONuMEpa COCTOHT B OTHOCHTENILHO MAJTOM
guUCcie MHKDPOCOCTOAINI, oTBedYaloLiux HAaiHoil sueprun, Mainosépo-
ATHO, 9TOGH [BA Pa3HbIX PacnpefeleHHud IIyOxoB H CIHHPAIEH 10
Tienn ¢ TeMn jke asuavenuamMu N,, N, v n HMeTH . oJHHAKOBYIO BHED-
THIO, T3K KaK OUM NOYTH naBepiaxa OyAyT COmepMaTh PasHoe dwHC-
-0 nap I'll 8 pacnnasnennsix yuwactrax. Ilootomy suTponua cme-
IIeNdA He MOJKET CYIECTBEHIO BIUATL Iia IUIABIEHHE TIeTepoilosn-
mepoB. BMmécre ¢ Tem moaBaaeTca NoBBIH sHepreTHueckHii- PAKTOP,
OnpenelAeMEBIl TeM, YTO IIPH YMEeHbIICHHH CpefHeil [IMHLI paciaB-
JIeHIIBIX YYACTKOB cojep:KaHue .B HHX Goxee craGuupHbix map I'l]
JlomxHo ymenpmathesa. Homxypeunma sroro ¢axtopa u darropa,
O0OYCIOBICHHOIO HEBBIIOGHOCTHIO .«CTBHIKOB» CHHPANLHBIX H HeClH-
PAIbHBIX YIACTKOB, JOJRIA- IPUBOAHTE K YEPEOBAHMIO CIHPANBIBIX
M HECUUPATBLHBIX- YYACTKOB ONpEeNeNelnoil JIWHH NPH JAHHOM auas
yeHHH 0.

ITpalamkennoe pemenne 3ajjaun O TLIABTeHMH TeTeponoamMepa ¢ Gecnopa-
JIOUHO#l IOCJEIOBATCABLHOCTRIO map noiydvenio JlasyprmusiMm u @paux-Kamernen-
xuM. Pasfennm Monexkyny Ha OfMHAKOBBIE OTPE3KM, KaMAbili M3 KOTOPLIX CO-
Jepmar ) nap. Ecau A jocTatouno BeAMKO, To Pachpejienelive KOMIEHTPALAN
xap I'll no aTEM oTpe3kaM OyAer rayCCOBBHIM, T. €.

(7.20)

P ) = = o [ E=5
A Vine, F T2 |

THae bx =z, (1 — z)/ Az — conepmanne nap ', zo — 3naqerme Z, OTBEYaiomee

MAaKCHMyMy Dacipejiencins.
OGmee uncio nap I'll B pacngaBIeHHbLIX yvacTHax MUHHMANLHO, ecld “BCH
OTPe3KH ¢ CoJleprandeM STHX: Tap, MEHBIIUM WMEKOTOPOro ' mpeienbHOr0 3Haue-
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HUA &3, pAacCIIaBICHB] B BCE OTPE3KM C ¥ > I, COANPANBHBI. Jpavuenue za omnpe-
Beafaerca ycilopueMm
k78

Nl
5 P, (@) dz = 3. (7.21)
1]
Cpepuan xounmenrtpanma 'Ll B pacmiaBreHnhX yuacTKax paBHA
x, Xy, -1 x, .
z, =j‘ P, (z) dz j P, @ydz | = EN“_Y zP, (z)dz.  (1.22)
(1] ] 1 9

Tax Kak cocTaB Ka/KIOr0 OTPe3KA He 3ABMCMT OT COCTAaBA JPYruxX, BEPOATHOCTH
TOr0, 4T0 pPACHNABIeHHAA OONACTh COCTOAT M3 I OTPE3KOB, CIACHYIOIUX APYr
3a [pyroM, pasHa :

wr = {1 — Ni/N) (N\/N)™—, (7.23)
B cpepiHee YHCIO0 OTPE3KOB B pacliiasnenHo#t ofiacta
F= (1—NJ/N)-L (7.24)
Cpepaee yACHO0 Map OCHOBaHUil B pacniapleHnoi oGaacTa
_ My == AF = A (1 — Ny/N)-! (7.25)
H YHCJIO PACHIAaBIeHHHX oOnacTeil Bo BCEil MoJeKyne
n = N/(AF) = N, (1 — N\/N)/A. (7.26)

Cpoloxpan sueprua moxuMepa paBHa
G(N p N m)= ,
- T o AT = T - AT

=N, [’:16"11I +(@—z)67 )+ N, [’:2621I +(1—z,) G +nG, (7.27)
rge G, — 3uTponEiNB# BKiaj, ompefensdeMurii cMemenweM ofinacreil. Baons
ycaosast N, -+ Na= N, ZN,+ TNy = aoN, BEIDAIKAA n depes A mo (7.26),
obosmawan  AGp; =G —GIM, AG,. =6} — 6" u orGpacwsan mo-
CTOAHHEIE YNEHB], MONyuaeM

G(Ny, A) =Nz, AGru + N, (1 — Z,)AGar + Ny (1 — Ny/N)G /A, (7.28)

8pecs Z; onmpeneneno dopmynoit (7.22) ¢ a, ms (7.21). Papnopecusie -3Hauc-
HEA N, m A Maxojfrcs M3 YCIOBHAA MuUHMUMYMa Boipaskenus G(N,, A) mo oTuo-
MeHAKw K o0euM nepeMeHBEIM, [Ina Toro wTo0w! paiiTu cpeaniol0 JJUHY CIOH-
panbHOfl oOnacT® M upTepBan MAaBNeHudA rerteponoinmMepa AT, weobxoiume
paccMoTpeTh BRipaskenuda (7.21), (7.22) m (7.28) BOumzm N, = /2N, T. e. mpose-
CTH pasnokessie B pay Tewnopa mo z = N)/N — ;. Tloswsayachk ypaBiaeHueM
(7.20) m eHoOBB 0T0pachiBad MOCTOSHHBIE WlEHBI, HONyYaeM

G(N,, )= N{zAG —-V_’:__ [M]m(wm-— AG AT)(i—mz)—i-%O—!;zz)} .

20 A
(7.29)
b9
AG = IQAGPH + (f - Io)AGAT. (730)
Wz ycaosun dG/d) == 0 nonyqaem npu z == 0
G 2 1
F11 s .
T e Y 7.31
b= (AGI.H—AGAT) z, (1—z,) (7:31)
npEueM . ; , -
AGrn — AGay = (Triy — Tar)AHar/T a1, (7.32)
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rie Trip 1 Tar — teMOoepaTypsl NIABJICHHA [JA COOTBETCTBYIOINHX IQJHEMEpOB.
Haxogum ¢ momouisio (7.25)

_— T G
o= AT

2
s 1
) (7.33
AHATTI‘II'—TAT} z, (1 — =) ’
TlpapaBHsB Hym0 NpOU3BOAHYI0 CBoGONHOH SHEPruUM [0 z NPH HOCTOAHHOM A
u npopudepenTINPOBAB MONYUEHH0e Bhipakeine o T, Haxomum

n—28H \q (Tpg— T aq)®
AT =2 — Tor c, z, (1 —x,) (7.34)

CTporoe pemcie 3anaiu OTANYACTCH OT NPUBEICHHOrO JUIMb TACHOBLIMU MHO-
mutedsamu. OGpasosasue MHeTellb OPW HIABJICHEE YYUTHIBACTCH ROOABOYHLIM
BKJIAg0M B G, OTBeYAKIIAM BUTPONUU NeTENb. )
Uncnennsie pacuersl na JBM ¢ mcnosbzoBanMeM B KadecTse He-
saBHCHMBIX napameTpoB moeau mnap LIl z,, TeMnepaTyp IUiaBjieHHSA
roMoronumepo Tar u Trp, a Tawke All,y m ¢ mossoamanm onpefe-
JINTH KPHUBBIe NJIABACHHA, 3aBHCUMOCTDL CPenHeH MIWHBI CIHPaILHOTO

1-8
LT
48
Pic. 7.18, 3asucamocts 1 — 6 mo-
nuretepouaykieornga ot I: I — -
20 =0, Tan =340 K, N=2.10%4
2—xy =01, Ton=344 K, N= ' G4
=440 3—20=05 Tua=
=360 K, N =610 _43- ‘
a : ! |

-5 -4 =2 ¢ Z 4 6
7,

y9acTKa OT CTeMeHHM CIHPaJbHOCTH 0 H 3aBHCHMOCTL LIMDHHB HH-
TepBaja INEpexona OT &, NPH DA3JIHYHRIX 3HAYEHHAX YKA3aHHBIX
uapamerpos. Ha puc. 7.16—7.18 nokasann kpuBbie, HosgyuedHbIe
npu Ty =340 K, Trn =380 K, AH,r =29 x/lm/Moas, 6 =35 - 10"%,
N =2 -10*—10°, Jluueiinaa szaaCHMOCTH T., OT Z, HOAYYAETCHA He-
mocpegcrBenno (B K) ‘

Tux = Tar + (Tryg — Tar) T = 340 + 40z,. (7.35)

VYuer obpasoBaHMa nereib Heckoibko ymennrmaer AT. ®opma Teo-.
perndeckod KPMBOHl IJAaBJAEHHA COTAACYETCA ¢ ONBITOM IIPAKTHYECKH
HezaBHcuMo 0T Mojean. Hamporusm, Teoperudecknii rpafur maas AT
CYHeCTBEHHO 3aBHCHT OT HPHHATON MOJKERAN M BHIOPAaHHBIX 3HAYCHHH
napamerpos. Bce oHE, KpoMe O, HAXOXATCA M3 He3aBHCHMBIX JKCIE-
pumenron. IlpekpacrHoe corsacue ¢ onmtToM g paga tumos JJTHK
nosyyeno npa 6= 5-107°, Tem cambiM, ONLIT MO3BOAAET HAHTH O.
HKoonepatnsrocTs naasxenus [JHK ouenn seauka.

Onpenesenus ONTHYECKOH UAOTHOCTH (M, CAE[OBATENHLHO, CTOMO~
HE chnnpaxsHocTH 0) u pasmepos mosexyasi [IHHK B pacrsope myrem
H3MEePeHHA XAPAKTEDHCTHIGCKOH BABKOCTH B TIPONECCe IIABJIOHUS
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MO3BOJIANM HAHTH CpPCOuMe JUIMHBI CHHpanbibelx ywacTtkos. B corma—
cuu ¢ reopueit B obnacru 0 = 0,8—0,9 pIMEEl c¥padbHBIX OTPE3KOB
mapeupyor or 1000 po 2500 nap, Torma. kax B ofmacTu mepexoja,
7. e. mpu O = 0,5, nonyswaerca m = 400— 500 nap.

400

7

0o

1 ]
0732 44 a6 95 1o

Pac, 7.17. 3amucumocts cpejutero wmcaa ue. 7.18. 3asucnMacts mnteprana
nap .oCHOBa;Mil B paciraBieninLIX yvacr- TeMuCpaTyp llJlaISJlAUll_HH 0T KOH-
KaxX or 0;=1—40. Kpupuie 1, 2, 3 pan uenrpaunn tap L]
TeX Ke mMapaMeTpPoB, 4TO B Ha pmc. 7.16 - .

Temneparypa naapienna nonmmkaerca m AT yseniunpaerca ¢
yMenblOleHHeM IIMHB fnenH.

TepmopnHamuueckne xapaxrepucTurn nxapaenus JIHIK Goim
uayuenbl MerogaMH Mmukpoxaiaopumerpinu (Llpusamos). Tewnora m

.. L3 7,0 S
-

46

47

Puc. 7.19. O6wmuupe

audepeniimaabunie Kpn-

Bhie  ngasaegun  JAHHK:

a — rIajikue: Kpusbie, 6 —
¢ TOHKOM. C1pyKTypoil

TeMnepaTypa ILIaBIeHMs CHIBHOC ‘3asmcAT or pH. ;Hprn ‘BO3PACTAHHTE
pH or 7,0 no 9,7 T, yOGuiBaer or 848 mno 66,3°C, AH— o1 40,4
o 29,9 xJim/moun, AS— or 113 po 88 [/ (Mons - K). [pu y6m-
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sannn pH or 5,4 no 3,2 T,, y6umaer or 84 no 55°C, AH or 39,5
n0- 10,4 Kllm/MOJlb AS — or 107 a0 52 e/ (Mom, K) Suagenue
Tua 3aBHCHT M OT MOHHOH CHIBI.

OcHOBHBle pe3ylNbTAaTH TEOPETHYECKAX pPacdeToB JAiud PEeANbHEIX
monekyn MHHK co caysailHO#f IOCTE0BaTEABHOCTHIO - HYKJICOTHIIOB.
npE (PU3RONOrHIeCKUX yCcIoBHAX JlasypKUH cyMMEpyeT CJIeIyIOUHM
obpasoM. - . ‘

1. HInpmua matepsana naapaemma AT =2,5—3°C.

2. 3aBUCHMMOCTHL CPefHEHl [IMHBEl COMPATLHOFO ydacTKa OT cTeme-
Hi cnupaidbHocTH O m300paskaerca S-o0pasHoil KpHBOQL.

Homsuesnie samxuyrsie [IHK, ¢urypupymomme B ¢arax u 6agr-
TEpPHAX, BCAEJICTBHE TOHOJOIHU-
weckoif mesoamokHocTH cBo- YT
fomHOro  pacKpyuuBaHMA ¢ 95}
o0pasoBaHueM neTexs, HOJIK-
Hbl ILTaBUTHCH npu Oonee BuI-
COKoil TeMneparype, 4UeM Te
me'ﬂHH B nudeiinoit dopme. 43+

BKcnepﬂmeHT HOATBEPsKHAa-
€T ITH HpeicKa3aHus g pdA- 4zr
pa’ Gakrepmodaro. B 10 me
BpeMs 3aMeTHO Gonee BHICO-
kme’ sHagenma AT gna JQHK
6axrepuit (~5°C) m Boic-
wux oprammamos (~10°C) 47
npusenn 'k BuBOXYy 0 GmovHoM
crpoennn atax JIHK. Bewo 44
JHK B remome MomHO pas-
OuTh Ha PAR MOCHAENIOBATEJb-
nocreii, OTIAYANMHAXCA JIPYT
OT Ipyra CpeiHAM COmepwa-
uueM [l-map n mveomax g7
KH1aA KBa3HCIYUYailHylo m[o-
CJE0BATENBHOCTL OCHOBAHHMIL
Monerynapnas macca Onoxos

&S
&
T

T

1 1 I ! 1
69 W M 72 75 m LT

A .

paBna (5—15) - 10°, Puc. 7.20. Juddepennuannsipie Kpubbie:
VBenndeHre TOTHOCTH Om- IJaBAeHHs PeIIMKAaTHBHOM [BYCHEpPalb-

THYECKUX H3MepEeHMil NO3BONH- Hoii qopmer THK dara & X174

Jo  obHapyRATH TOHKYIO

CTPYKTYPY KPHBBHIX HJIABJIEHMA. Bnemee OHa Haﬁmonanacb y JHK
gara T7. Jlna BeIABIEHAA TOHKO@ CTPYKTYpBI ynoGHO m30-
OpasKaTb KpHBBIe [JIRBJEHNSA B BAJAE TEeMLEPATYPHOIl 3aBH-
CHMOCTH DNPOM3BOJHON OT CTeMEeHHM LJABJIEHNA (1—-6) oo TeMmue-
paType J10 moxasano Ha puc. 7.19. Ilpmmensiorca Meroasl rpa-
qmqecuoro WM MamuHaHoro nuQhepeHuTPOBAHAA KPHUBHIX [IIABIe-
HAA WIN aBTOMaTHYeCKOro aAnpepeHnUPOBAHUA KPUBHIX IJI2BICHHAT
B xone mamepenns, Ilocrennee ocymecrsisercs, B 9acTHOCTH, H3-—
MEPEHHEM pasHOCTH LOTOIEHAsA cBeTa B JABYX KIOBETax, TeMIepa--
'rypm KOTOPHIX MONICPiKABAIOTCA OJMHAKOBBIMA, HO MeNy pacrso-

16 M. B. Bonbrenmreiin 241



PaMm co3gama Majgas pasHocTh Th, 3a cueT pasnudusd B KOHIEHTpa-«
urr coru. ToHKas cTpykrypa auddepesuHajbHOl KPHBOA IUIABiIe-~
mua (JAKIl) maGmomaeMma mia He CIRIIKOM JUIHHHBIX JBOHHBIX CHOH-
paneir JIHK, oma mcuesaer, ecnm aucmo nap npessimaer 10°

Teopus noxaseiBaer, 9ro KaxgoMy nuxy ua JIRII coorsercrsyer
[JIAB/IEHHE CPABHHTEIBLHO JAIHHHOFO Yy4YacTka, copmep:xanme I'Ll-map
KOTOPOr0 TAKOBO, YTO €ro I.x COBI2JaeT C TEMIEPaTypodl ONbITA.
Teopusn oGuacuser toukue ocoGemsocrn JIKII. Ha puc. 7.20,a muo-
xasana axcuepamentanbaas JIRIT ¢gara X174, a wa puc. 7.20,6 —
reoperugeckan JIIKII, Boiunciennas Ha OCHOBe M3BeCTHOM HOCEO-
parensrocra 5375 nywneornnos B sroir JTHEK.

§ 7.5. Kuneruka pacnaeranusa asoiimoii cnupanu

Mnl noka HEe KacaJHChp BOMOPOCOB O CKOPOCTAX LEPEXOJ0B CHH-
paxs — xiryGox. Bompocs! 3Tn He TpHBUAXLHEIL

Knnerurxa pacnneranns psoiimoil cnupanu JIHH Gouta sonepsuie
nccnenoBana Hymom (1957). Pacmneramme Bo3umiaeT mocie pas-
peiBa cBA3eH Mexay nensamu. Ecin gonycrdars, 4To 0HO NpPOMCXOQUT
B pe3yiabTare BpamaTeabHOro OGpOYHOBCKOIO JBMKEHHA, TO 3TOT IpO-
iecc morpebyer BpemeHH T, ropas3mo Oojbluero, 4eMm uabmiogaeMoe.
Tax, gra JHK ¢ m. M. 3-10° packpyausanue 450 BuUTKOB chnupaim,
970 pEeoGXOoqUMO JuIA HOJXHOro paspenenns;, Tpebyer 150 gmeit. Memx-
ay rem Tt wia JJHK ¢ m. m. mopaaca 10° cocrapnser oxomo 1 mum.
Hyn paccmotpen pasnenense uenefi, nmpoucxopsmee HPH COYETAHUH
BPAImMATeAbHOr0 TEMJIOBOre ABUIKEHHSH ¢ HOCTYHATENBHLIM, M IOJYIHI
aia JHK ¢ M. M. 3-10° t mopagka 1 MHH, 970 Taixe COHUIKOM
MHOTO.

Bpemsa pacnieraHds CcymecTBEIINO YMEHBIIAETCH, €CIH YYECTh
BpamareNbHbI MOMEHT, BOSHHKAIOMAil BCIEACTBHE YBEIHYEHHS B3HT-
ponuu y paspenusmuxca peneir (Jlonrer-Xurrude u 3umm, 1960).
Mowment aror paBen

TAS _ 57,3

PZT = WTAS, (7.36)
@ == 36/57,3 — BolpakeHusiii B paguanax yroj, Ha KOTOPHH HY’KHO
TMOBEPHYTH KOHEH el JUIA OCBOOOKAGHHA OJHOI Mapsl OCHOBAHHIL,
CKopoCcTL pacKpyauBaHHsA, T, ©. OTHOCHTEIBHAA YF/IOBas CKOPOCTH
JBYX HOJIOBHH CHEHpaLl, ects o = P/B, rme P — xoapdunment tpe-
mua. [lna cuupaneit ¢ M. M. mopagka 10° v orasmBaerca nopapka
cexyHy. JTa OHEHKa He yduTHBaeT HeOGPAaTHMOCTH pacIeTaHHA K
HepenyTHBaHAs OCBOGOIHBIINXCA IeHed. '

He ocramammupasgcs, Ha JPyrax MOpgeNsix, oOpaTuMcs K TEOpHH,
upemnoxennoir ®Donrom (1964). IlepenyroiBanue cBoGomHeIX nEHEH
He [OKHO BO3HMKATH, €CIH Pa3phlB MEKNENHHX CBfA3el HpoHCXOuT
B cpenHeit Togke nBoifHOM cumpasu. [[Be ee momOBHHLI (UIYKTYHDYIOT
HE3aBHCAMO, NOJIOBHHY BpEeMEHH OHH DacIIeTaloTcf, HOJIOBHHY —
cuneraioTca BHOBb, ONHAKo Ha HAYIBHON CTAAHU Da3feNeHHA BBHAY
HJIOTHOHM YHAKOBKH CIHDPAJIM BTOPHYHOe CKPYIHBAHHe HEBO3MOKHO ¥
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