n
L,=L, =k (Cc)eq/R-

Teopema Omsarepa L;=Lj; aproMaTHYeCKHM BHIOJHSETCA NpH OaA-
B0CTH K DaBHOBECHIO. '

Compsienne XWMWYECKAX PEaKNHH B OTKPHITOHl cHcTeMe jelaer
803MOIKHBIM IIPOTeKAHHE OSHJICPrOHMUYECKMX pPeaKHuil, 3aupemeHHBIX
B 3aMKHYTHIX CHCTeMaX, TaK KaK OpH 9THX pPeaKIHAX BO3PacTaer
cBoGonHan sueprusa., Mpl yHte BCTpeYamMeh ¢ TAKOrO Poja HpOmecca-
MW — B 9aCTHOLTH, HpH 0OpasosanuN GexKoBeIx nemeir. OGpaszoBanne
KaKq0f NeOTHAHON CBA3M NPOUCXOAUT € BHAJCHHEM OXHOH MOJe-
Kyasr Bogpl. TaKk Kak B KIETKe BOJlA CONEPIKUTCA B M3OBITKe, AOJIK-
Ha OpPEBAIMpPOBATH OOpaTHas peaKmusa TUAPOJIM3a HeNTHJHBIX CBA-
sefl. Ho, Kak MBI BHUjeM, TONUWKOHIEHCALUA COLpsKeHA € »K3ep-
roHmueckoit peaknmeit pacmemienuns AT® (cMm. ra. 8), u ymruus
AUCCHIANMA B HeJXoM mojgomurenbua. CompsmeHne sHIeProHUYECKUIX
DpomeccoB ¢ rupponausoMm AT® mmeer ofmee sHaueHnne B OMOJIOTHH.
HocpemcrBoM compskenus peaausyetcs yameepcadbHas poxs AT
Kak JoHopa cBoGOmHOM »Heprul, HEOGXONMMOIl NJIA HpPOTEKaHH
SHJIeprouWyecKux uponeccoB. Ecim 6Gr KIeTKM M OpraEMsMEl Oburn
maoxuposaunbiMu cucremamu, AT® me morma 6y wrpaTh 9T0it pomm.

Taxum o6pasoM, HepaBHOBeCHAs TepMOJMHAMUKA yie B JuHeii-
HOM HpHOJMKeHMM AOKa3biBaeT BO3MOMKHOCTh MPOTEKAHHWSA B OTKpPbI-
THIX CHCTE€MaX UOpOIEeCCOB, 3ampelieHHblX B 3aMKHYTHIX CHCTeMaX.
Jro mMeer PyHAaAMEHTAIBHOE 3HAYEHUE A GMOJIOrUM.

§ 9.5. Crapuonapnbie cOCTOAHUA JIWHEHHBIX cHeTEM

Kak 06 stoM yme roBopmiochk B mepsoil rmase (c. 17), oTkpbiras
cHcTeMa MOMKeT HAXOQMThCA B CTAMOHAPHOM, XOTHA M HEPaBHOBEC-
HOM COCTOAHUHM. B 5TOM COCTOAHHN TPOAYKNHA SHTPONEHA BHYTPA
CUCTEMBl B TOYHOCTH KOMIOEHCHDYETCS OTTOKOM SHTPONHE B OKpYy-
MKAOmMYK Ccpely, TaK 4TO CyMMAapHAad SHTPONMA CHCTeMH He MeHfd-
ercs:

dS =d,S+d.S=0. (9.76)

Bepraranddu — onua 13 0CHOBOMONOKHMKOB TEPMOTMHAMAKH OT-
KPHITEIX OHOIOrMYECKUX CHCTEM - HA3HIBAJX TaKoe CTAHOHAPHOE CO-
CTOAHME COCTOSIHHEM HPOTOYHOro paBHoBecwss, OHO MHOrMMH 0CO-
feHHOCTAMH OTJIMYAETCA OT UCTHHHOTO PAaBHOBECHHA.

CranuonapHOe COCTOAHNE OTKPHITON CHCTEMEB peanlmsyercs, ecIn
HAa CHCTeMY HAJIOMEHH OrpaHUYeHusd, (PUKCHPYOIUe [OCTOAHHBIC
3HAYEHNA HEKoTOpoil COBOKYIHOCTH 0GOOIEHHEBIX CHJI, HpUYeM O0C-
rajrbAe 06o6mennble cuiabl MoryT MeHaThea. Ecmm X, X,, ..., X;
mocroauun, a Xy, Xia «-. X CBOOOTHO H3MEHAITCH, TO

Ji=0 mua i>j, J,#F0 pua i<j.
duTponusa Takodl CHCTeMB He MOCTHrAaeT MaKCHMYMa, n QYHKmus

NUCCHOANUM OTIMYHA oT myxsa. [omycrmM, uro cucreMa o6MenuBa-
eTcd ¢ OKpymamome#l cpenofl m BemecTBoM, M 3HepPrmeil, Ho Macca
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ee ocTaeTcs MOCTOAHHOI. B cucreMe umeercda TemtoBoil motor Jr,
noror Bemectsa Ju = 0. CienosarexsHo,

6 =12 Xz + T Xt (9.77)
Jo=LuXr+ LoXa #0, Ju=LyXr+ LypXaw=0. (9.78)

Cuauraa ¢urcuposanuoii cury Xr (ckakeM, 3T0 QHKCHpOBamHAfA pa3-
HOCTL TeMHepaTyp), HMeeM

6 = Ly, X7 + (Lyg + Lgy) XoXar + Log X (9.79)

JNuddepennupyem 310 BHpaenune no Xy upu X, = const:

a0
Xy 2L, Xp1 + (Lyp + Lyy) X174
Ecam cucrema 6iuska K paBHOBECHIO m Bhimoxusetca teopema Om-
sarepa, 10 Ly,= L, 1

3 (LygXr -+ LyyXon) = 271 = O, (9.50)
M

Bropasa npousBonnas

o
i’?-X_g; =2L,,>0.

CaenoBarensHo, B CTallMOHADHOM COCTOSHMHU, GIU3KOM K pPaBHOBE-
CHI0, TPOAYKIUA SHTPONMH O MUHHMAaIbHA, JT0 Teopema Ilpuzoxu-
na. OHa memocpencTBeHHO cBfasana ¢ Teopemoit Ounsarepa u cmpa-
Be/JINBA JUOIL B DpejesaX HPUMEeHHMOCTH JAUHEHHOH TepMopmHaMu-
Ku, T. e. Opu He3aBucumocT Kosddunuentos L;; or X

Ecnim X; rakKe MoOMKeT H3MeHATbCA NPOU3BOJIBHEIM 00pa3oM, To
Jr=Ju=0, 0 =0 u cucrema pgocTHraeT paBHOBECHS.

PaccMoTpuM OTKDPBITYI0 XHMHYECKYI0 cucTeMy. Bemecrso A mbo-
cTynaeT B Hee H3BHe, HpeTepIeBaeT PSj| HOCAEJOBATEILHBIX NpeBpa-
Imenuii BHYTPH CHCTEMBI, N KOHeYHbII DpoaykT F mokmpmaer cmereMy:

"*A-LBLC-—)----—LF# '

Kunetrnueckie ypaBHEHUA UMEIOT BUJ

dn d. n dn dn d..n
A ex’“A B F ¥
=Dy — Uy v,y T == e):” —}—Ur,- (981)‘

- @ Vv T

rie OPOM3BOJHBIE C WHIEKCOM €X XapaKTepusayiT OOMeH ¢ BHEOIHeir
cpenoii.

B cranumomapHOM COCTOSHHWH COREP’KaHUE BCEX PEareHToB B MpPO-
TOYHOH cUCTEeMe HOCTOSHHO:

m=0 (i=A, B, ... F).
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CaenosaTensHO, Bce CKOPOCTH BBHIPABHUBAIOTCS:

deghip doyity
=N Eh= . == =0, (9.82)

9710 MOKHO WLIOCTPHPOBATL HATAAAHOI Mojeanio. IlpemcraBuM Te-
YeHNEe XMMHUYECKOl peaknuum TedenmeM RujxoctH. Ecam cucrema
3aMKHYTA, T. €. JKHJKOCTh HE TIOCTYHAET B COCYHAH W
:ﬁ'\ HE BBITEKAET HADPYIKY, TO CO CKOpPOCTRIO, OnpenesiaeMoi
| OTBEpCTHEM KpaHa, BCS JKMIKOCTh MEPeNbeTCH M3 BepX-
HEro cOCyfa B HIDKHUH M YCTAQHOBHTCA paBHOBECHO®
== cocrossame (pue. 9.1). YpoBems RUAKOCTH B HIKHEM
cocyne TpeJICTAaBHT CTENeHb NPOXOIKIEHUs peaxquu B
TAKOM COCTOSHHM. .
Ecnu cnmcreMa OTKpwITas, HpOTOYHAH, TO I B BEpX-
1;2‘;;) 9'1’31ZI;: HeM, I B HIKHEM COCY[aX YCTAHOBUTCA ONpeeleHHs!ii
Kuyroif ca- YPOBEHB JKHJKOCTH, He COOTBETCTBYIOUIHl PaBHOBECHIO
CTEMEI (puc. 9.2). Srtor ypoBemsr GyneT 3aBUCETH OT CTAIHO-
"HAPHOI CKOPOCTH TEUeHHs, T. €. OT CTeHeHH T[OBO-
pora Kpana. Mbl BupmM, 4TO KpaH MOgeJmpyeT karaaumsarop. B sa-
KPHITONl cHCcTeMe KOHEeUHAs CTENEHb NPOXOKAeHUA peaknuum He 3a-
BHCHUT OT €e CKOpPOCTH — OT [OBOPOTa KpaHa; B KOHEUHOM CUeTe
VCTAHABINBAETCSA NOCTOSHHLIN YPOBEHL JKHTKOCTH B HIGKHEM COCYHE.
B orkpeiToit cmcTemMe He TOIBKO CKOpPOCTh, HO W CTEHEHL HPOXOMKIE-
HOA peaknuil 3aBHCHT 0T KaTaJlH3aTopa.
Ilpu usMenmenmm moBopoTa KpaHa ycra- %
HABJAUBAIOTCH HOBLIE YPOBHHU RUJKOCTH, Pm
HOBOE CTAMOHAPHOE COCTOSHUE. it
Ilokaskem, 4TO YCI0BUE HOCTOSHCTBA
CKOpOCTeNl HKBHBAJIEHTHO MUHHUMYMY IIPO-

t

T

N

m3BOjICTBA SHTpomuu. MMeem s mameit 7
CHUCTEMBI “m
dexnp
To = ‘9¢A it |-
T d 7
N n -
+ X s+ st o, (0.83)
i=1

i

) @ Puc. 9.2.0 Mopgens OTKpEI-
A =pP — P, sty =p —pi TOH CHCTEMB

TIae

pepxnuit umamexc 1 oTmocmTes K cmereme, a 2 — K OKpy)Raiomeit
cpene. B cranmomapmom cocrosENT

To—(sta+ B sti— she)v = s#v>>0, (9.84)

rne &4 cooTBEeTCTBYeT cyMmapHomy mupomecey A® — F® . C npyroit
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CTOpOHSI, B NUHEHHON o6nacTa
r+2r+2

o= 0L Ly 2>, (9.85)

Omnpenenenne MunumyMma (9.85) npm faHHOM 3HAYEHHHA CYMMAapHOTO
cponeTBa ¢ HPOBONMM ¢ DOMOLIBI0 MHO:KATedXsn Jlarpam:ka A. Jlad-

depernupyem QyHKIHIO

N2
@ = Z“L”—T—T oy
oo &, /T u upupasEABaeM npoussopnyo Hyxw. Homxyzaem
W~ Ll-—_zx—o
T 2 ’

Cropocts v; = X L;;j%;/T = A = const. CiegoBaTenpHO, WHCKOMas
< .

9KBHBAJIEHTHOCTH NOKa3aHa.

Mpr yie yKasslBaldm, 4TO [ peAJIM3anAM CTANUOHAPHOTO CO-
CTOAHAS HEOOX0MuMO Haxuume AByx mKaix spemend. Cocroanme Gmo-
cepsl DPUGIABATENLHO CTAIAOHAPHO B TEUYEHHE BPEMEHH, MHOTO
MeHpmero spemen: oxgaaxjenmsa CoxHnma. B oprammsme monnep:xm-
BAIOTCA CTANMOHApDHLIE TMOTOKH BemIeCTBAa © OSHEPrEHM (gomeocras,
AW, TOUHEE, 2oMeope3, M0 YONIMHITOHY) B TEUYEHHE BPEMEHH, MHO-
ro MEHBIIEr0 BPEeMEeHHA, HPOTEKAIOIero OT POMKAEHHAA 10 CMEpPTH.

Nanmomkennpie MOX0KEHUA NPUMEHHMB K (hEHOMEHONOrAYECKOMY
obbacuennio deaenus kaeTku. Balzanc SHTpONAA B KIeTKe, mpef-
crapanemoil cepoil paguycoMm r, ecTh

AS=S8,—S.=a */nr*—§ - 4nr.

HpomsBojgcTBO SHTPONMH BHYTPH KIGTKH NPOTOPIAOHAILHO €€ 00h-
€My, OTTOK SHTDONHHE NPOMOPHHOHATeH mnosepxmocta (o, >0 —
daxTopsr mpomopmAoHamsrunocTu). Hierka pacrer, r yBexmumsaercs,
NnoKa He GyReT AOCTHTHYTO CTALlMOHADHOE COCTOSIHAE, HPH KOTOPOM
AS=0, r=3p/a. Hpa r>3p/a upOM3BORCTBO BHTPONHUE BHYTPH
KIeTKHA yiKe He KOMIEHCHpYeTcd OTTOKOM U KieTKa rmGmer. OnHako
ecim OHa OpPH 2TOM JiednTes, T0 AS BHOBL CTAHOBATCHA OTPHIATENL-
ueiM. Ilpn nenennn coxpansercs o6beM, HO BO3pPACTaeT MOBEPXHOCT.
HMmeem

Si = 2a-4qr® = adpard, r=r/y'2
=2 4nr’® = 8fnr?/V %,
u npn r= 3f/a
AS = 36n§(1_§/§)z_2924§_‘
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OupeflenaM Temepp YCIOBAA YCTONYMBOCTH CTANAOHAPHOTO- CO-
croannsn. Teopema Ilpurokada o MmauMyMe NMpOM3BOACTBA SHTPOMUIL
O JaeT KPUTEpHil HBONIOLNH, MOKAa3biBasi, 4TO CACTEMAa HEOOXOAMMbIM
00pa3oM DUepexofuT B CTalHOHADHOE HEPABHOBECHOE COCTOgHHE H3
#1060r0 GIA3KOTO K HEeMY COCTOSHHA.

Bes orpammuenna oGUIHOCTH PACCMOTPHM [B€ CONPSIKEHHbIE XH-
Mmveckre peaknma. Pyaxnoas unccnnaunm OO ATEIHHA:

St .9¢
Um_Lu( ) 2L, T2+L22( ) ~0.  (9.86)
Briuncaam ;:,n, cuntad Ko3PpPAMIeaTs! HOCTOAHABIMA:
g - . d (st /T o d(st,T
.Z_Uin=( "7 +L12 ) ( ) +( 1+L22 )(—d:—/—)-

o a(stT) . d (s,/T)
- dt 2 de :

(9.87)

B samruyTtoit cmcreme ¢, m Sf, 3aBHCAT OT KOOD/AHAT pEAKMHIL
Ei, B2 4 TaKute oT JaBIeHMd W TEMNEpATYpH, KoTophle Gyfem cun-
Tars noctogausiMu. MMeem

Fom = (2o + gu) + A (n + ). 089

Mu Bmjiena, 9TO CpOACTBO ¢ €CTH TPOM3BONHAA OT CBOGONHOR
HSHEPrHH CACTEMBI O KOODMIHATE COOTBETCTBYIOLIEH peaKmum, B3ATad
€O 3HAKOM MWHYC, T. €. cupaBejnuBo paseHcTBo (9.50):

) oG
3,

Craegoparensno, 05¢,/0E, = 0.59£./0E, a MbI UMeeM

.9¢i=—

1 1 (08, o o5t 04, 2
gom=r (vl + 25 v+ 0 <0 (0.89)

Benmunmna 0, 0TpHNaTensHa, TaK KaK BenMIMHH &, yGHBAWOT ¢ po-
c<roM E; — B paBHOBecHn &¢; = (.

B zamrmyToff cmcTeMe NpPORYKOWA HHTPONHHN MOMET TONBKO YOLI-
BaTh CO BPeMEHeM. B orkpuiToii cucTeMe mMeeTca 0GMeH BemeCTBOM
¢ BHeMIHe# cpejioll, ¥ TNOTHOe H3MeHENNe HHTPONHHU OHHCHIBAETCA
BRIp AEHACM

1 ._— { ¢ 1 (').911 6-542 dPXnV
-2—0———2-0111—!—7-;(”1—6—”;-{-”26—%)7- (9.90)

3necs IIepBbII/I 4eH Bcerja OTpHLaTeleH, 3HAK BTOPNTCO 3aBHCHT OF
KOHKpeTHO# cuTyauns. BEyTpennme HeoOpaTHMBIE NPOTECCH Beerfa

TOHMKAIOT CKOpOCThL npojyknma sHTponmn. W3 mepasencta o,n<0
cleyeT, 9T0 eClIHM CHCTEMA MOCTATIA COCTOAHHA ¢ MAHUMYMOM IpO-
AYKIUA SHTPOHHH, 0HA HE MOKET MOKHHYTH €ro CIOHTAHHO.
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Juddepennman QyHKROIH AHCCATNANUA MOMHO OPeACTABHATH
B BHAE

do = dyo + dyo = X XidJ; + 2 J:dX;, (9.91)

B nnmefinoit oGnactu Beaexpcteme ycaosua Omnsarepa dxo =d,;0 =
='/,dg, 1. e. dx0 ects monmnit guddepernuan (umeHno 3ror gud-
¢epennnan ¢urypupyer B (9.88), rme morokm v; cuuramwTCA IO-
croaanbiMu). CiepoBarenbuo,

dy0 1d

dt ~ 2dt”’
B cranmomapHoM cocToAHuU O, <0, T. €. dx0 <0, do < 0. CootBer-
CTBeHHO BAPHANHOHHOE YCJIOBUE YCTOMIMBOCTH COCTOMT B TOM, 9TO

80 = 2656 = 0. (9.92)

3nag Bapmanuu MOPOTUBONOJNOMKEH 3HAKY nuddepennmana — puyk-
Tyanmsa MOMeT BBI3BATH JUML M30BITOYHYI OPOAYKIMIO SHTPOHHM.
HonyernM, ato Ju =0 B cranmoHapHOM CO-
crogaun  (cM. ¢, 317). Ilpm duayrryannu
6XM nMeeM JM=LMM6Xm, rjae me>0 i

6x0'= JM6XM = LMM<6XM)2 >O.

Hdna xuMuuecKoit peaknumm 3TO  YCIOBHE
FMeeT BUX

G

s

. : . ,r, X
TdX(r:szi d-9¢i=0,; X . . A

1 " .

T6x0 = X v;65¢;>0.
i

B CTROOHAPHOM COCTOAHVHU

Prc. 9.3. Cxema, nosc-
ecanm Bce S¢; HE3aBHCHMBIL. OTOTO BCerjga HAIOMAA TOBeeHHe CTa-

MOMHO J0CTUYL 06pa3OBaHHeM ooAXOoAAmuX IAOHAPHOH amueiinoil cu-
JuHEHHbBIX KOMOumanuit cxopocreift m 3Ha- CTeMBL

wennit cpopcrBa pearnmit. CrnemosaresbeO,
MOMHO HOJNOMHUTH CTANMOHADHBIE 3HAUCHHA U
Suaunr,

' paBmpiME HyO.

st
v =v; + 6v; = buy,
1 ycioBne yCTOMYMBOCTA CTANUOHADHOTO COCTOAHAS MMEET BHL

T8x0 = 3 8v:6.5¢; > 0. (9.93)

Kak mbr Bopmenn (cum., manpumep, (9.79)), o Beipamaerca Ksaji-
parmunoit pysknueit or X. IIpeacraBum 3to cxematnueckmm puc. 9.3
naa cayuas asyx cwia, X, u X,. Ecnu npm X, = const cuna X, Mmo-
KeT WSMEHATHhCA, TOYKA, M300pa)alomad BeadumHY 0, GyAeT [BO-
ratecd mo mapaGoiie, mosiyuaeModl UPA mEPeCeUCHMA MOBEPXHOCTH
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o(X,, X:) maocrocreio X, = const, nOKa oHa HE TOCTHTHET MIIHMY-
Ma 0. Ecnim Her HEKaKmMX orpammvednii, BenuuyuHa g OyfeT ABHraTb-
¢A 0o HOBEPXHOCTH ;0 PaBHOBECHO# Toukm 6 = 0.

Bosppamenite OTKIOHUBIUGHCA JUHEHHOH CHCTeMBI B CTanmmoHAap-
Hoe cocToAHmMe, 6GNM3KOoEe K PpaBHOBECHOMY, IPONCXOMUT OSKCIOHEH-
Ouanbeo, 683 oCHMANATUIA:

0F =E(8)— & = (§(0)— §")exp(—t/1), (9.94)

e E*f — cranmuoHapHOE 3HAYCHUE KOOPAMHATH PEAKINHU, T — EPEMT
Peaarcayuu.

§ 9.6. Conpasxenne XuMmyecKNX peaxumii ¢ mepenHocoM BelecTBa

OpranusM, KjIeTKa — XHUMHYECKHE MailMBsl, (yHKIUONNpYOmue
B pesyabraTe XNMHAYECKHX pearkOuili m IepeHoca BEHIECTBa MEMKIY
KJIGTKOH M OKPYMKAaKme#n cpepoii, a Tak:ke BuyTpn wiaeTwu. IlepeHoc
HMeeT OUpejielIeHHOe HAIlpaBjieHue, NepPHeH/INKYAAPHOE K KIACTOYHOIT
U BHYTpUEKJETOUHHIM MeMmOpamam. ITOTOK Bemiectsa eCTb BEKTOp.
B To e BpeMA CKOpoOcTh XMMHYECKOH peaknun — ckaisap. Hak yike
ckasao (c. 312), mpamoe conpsiKeHne CKANSPHOTO U BEKRTOPHOro
OpoNeccOB HEBOSMOXKHO B HU30TDPONHOI cHCTEME B CIUIYy OpuHEuia
Kiopn. HeposMoxu0o OHO M B aH30TPOIHBIX CHCTEMAX, MMEODIAX
nentp cummerpun. Omuako GHONOrMUECKHE CHCTEMBI, B KOTODBIX
CONpATAIOTCA XuMudeckne peaknum u and@ysnd, a #¥MEeHHO mMemOpa-
HEBI, MOCTPOSHBI M3 XUPAJIbLHBIX MOJEKYJ, JHIEHHBIX NJIOCKOCTH I
nentpa cuMMerpru (§ 2.7). Mem6pans! anmzorponnsl, B rakux cm-
CcTeMax B OPUHNHNE BO3MOMKHO UPAMOE cOUpsiIKeHHe, BEeKTOpHbIE
kospdunnertu L,,=L,, moryr oranuateess or Hyma. Teopus npa-
Moro coupmmenus xuMmuu u ardgdysnn B memOpanax, Henocpenm-
CTBEHHO YVYuTHIBAOINAA HMX AHWBOTPOILII0 H XHPanblOCTh, TOKa HE
passura. MoxHO mpencTaBuTh ceGe, HAIpuMep, MepeMelleHne HeKnx
YYaCTHHKOB pEeaKkHuy BRONb BUHTOBOTO KaHama B MeMOpaHe, B KO-
TOPOM pacIoioKeHBl [eHTphl. Torga TeweHue peaknhiu Oymer pas-
JMYHHBIM Mg BemecTB, HOCTYHAKMMX € pAasHLIX KOHIOB KaHAaja.
K rtoMy e pesynbTary NOpuBegeT pacCMOTPERUE CUMMETPATHOrO
KaHala, B KOTOPOM PEryJAApHO PaclONO}KEeHBI ACHMMETPHYHBIE, T. €.
XApaIbHEe, pearnuouubie medrpsl. Omnako moka HeT oOCHOBaHMIT
YTBePKAATH, 94TO 3TU 3PQPEKTL SHAUYNTENLHEL,

BsauMocpash xuMudecknx pearnmil m TpaHCTOPTA BEMIECTB MO-
JKET OmpefeNAThCA HE NPAMbBIM, HO KOCEEHMbLM COnpAyceHlUeM, BO3-
HAKAOMMM BCISACTBHE YCJAOBAA CTAalOMOHAPHOCTH. B crammomapuOoM
COCTOAHNY BO3HMKAET CBA3h MEMAY HeoOpaTuMBIMI IIpomeccaMm, Ko-
TOpHE HENOCPe/ICTBEHHO HE cOnpsyKeHsl. BepHeMcest ® mpuMmepy, pac-
cMorpennomy ma c¢. 317. Hapaay ¢ BemecTsaMu, y9uacTBYIOINNMH
B pearumm

A > > —->-F—->,

GymeM BROmATL B CHCTeMy mHepTHoe BemecrBo (Q, B peaknmuu HE
yuacteylomee. Ero Tpamcmopr compssken, 0AHAKO, ¢ TPAHCHOPTOM A.
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