Nlekumna 7
Onpepensowme cooTHOWeEHUS

MonHas cuctema ypaBHeHun Ana mobon Mogenu cpedbl COCTOMT C OOHOM
CTOPOHbI, U3 yHUBepCallbHbIX ypasHeHuUl, OOVNHAKOBO CrpaBednuBbIX AOns BCeX
cpenl W BbIpaXalwLWUX 3aKOHbl COXpaHeHUsi (Macchbl, KOnuyecTBa ABWKEHWS,
MOMEHTa KONMYecTBa [OBWXKEHUsi, SHEPrMU) M BTOPOM 3aKOH TEPMOAUHAMWKU, C
OpYron CTOPOHbI, N3 COOTHOLLEHWI, 3afaloLUmMX CBOMCTBA KOHKPETHOW cpedbl. OTH
COOTHOLLEHMS1 Ha3blBaloT onpedensowumu. Cpegn HUX MOXHO BblOenuTb OBe
rpynmnbl: COOTHOLLEHMUSI, CBSA3bIBAKOLME NapaMeTpbl COCTOSIHUA — YpasHeHUs!
COCMOSIHUSI, W COOTHOLUEHMS, CBsi3blBalOLLMe nNapamMeTpbl npouecca —
KUHemu4ecKue ypaeHeHuUsl.

[Ins noCcTpoeHnst onpeaensitoLLMX COOTHOLLEHNIA MMEETCS HECKOMNBbKO NMOAX0A0B:
1.OMnmnpuryeckmn nnu eHoOMeHONOrMYecKnii Noaxoa

2.Peonoruyeckuin nogxon

3.TepmognHammka

4.Cratuctmyeckas uavka, MonekynsipHas MexaHuka

3,4 — Toxe heHoMeHonornyeckne noaxoabl

5./Horaa oTaenbHO BbIAENST BapuaLyoHHbIe MeTo bl

1.9Mnupuyecknin unm eHoOMeHoONorM4Yeckum noaxon

B mexaHuke cnnoLuHom cpeabl MaTeMaTndeckme mogernim CTpoAaTCcA Ha
OCHOBe (beHOMeHOJ'IOFVILIeCKOFO noaxona, HoO onuparTCA, rmaBHbIM
06pa30M, Ha (baKTbI OnbITHOIO NMPOUCXOXAEHUA, [o6bITOro Ha OCHoBe Tak
Ha3blBaeMoro MakpoCKonmn4eckoro akcnepmmMmeHTa, B Xxoge KotToporo
N3MEPAKT MaKpoBeNMYnHbI, BXOAdALLMe B onpegendtoline COOTHOLEHUA.

K Takum 3akoHawm, Hanpumep, OTHOCAT 3aKOH ryKO U 3GKOH HYGCCOHG

B TexHuYeckmx pacuyeTax gedopmanuio 1=l
CTEPXHS MY PACTSHKEHIM ONlpeaiensioT &~ — —
Yyepes OTHOCUTENbHOE YANMHeHne 0

3akoH Nyka: o =Fzg,

B obwem cnyvae, kpome gedopmaumm B g .
HanpaBMeHUN pacTsikeHUst ByAeT NPOUCXOAUTL | | |
1 cxaTue B NONepeyYHoM HanpaeneHum €
[lns n3oTponHoro maTepuana BenuyvnHa € oguHakosa ansi o= b—by

BCEX HarnpasrieHUn B NONepeyHoOM ceveHun (HeT by

npeanoyTUTENLHOro HanpasneHus). Ecnu gedopmauns —
ynpyrasi u noguuHsieTcst 3akoHy 'yka, To okasbiBaeTcsi, UTo
OTHOLLEHWe nonepeyHomn gedopmMaumm K npoaorbHON — & =—ve=—v>
BenuyMHa NocTosiHHas

3akoH TTyaccoHa:

CyuecTyeT 60SbLIOE KONMYECTBO (PEHOMEHOSOMMYECKUX (T.e. OCHOBAHHbIX Ha
onbiTe) 3aKOHOB, ONVCLIBAOLLIMX Heo6pamumMbie npouyecchl B hopme
nponopuuoHansHOCTEN

3aKoH dypee q==AVT (1)
3aKoH duka Ji=-DVC, (2)
3aKkoH Oma J.=-xVo (3) V...=grad..—
3akoH [apcu Jr=—ksVp (4)

3aKkoH HbromoHa F=-—,VI (9

Bce 3Tu npouecckr No cBoel Npupoae SBnNAFOTCA HeObpPATUMBIMM.
ITO 03HAYAET, YTO OHU He MOTYT CaMOMPOU3BONBHO MPOTEKATb Kak B
NpAMOM, TaK U B O6pATHOM HaNpasneHUax

MepekpecTHble achdekTbI

Korga aBa nnm 6onee HeobpaTuMbIX MpoLiecca NpoTekarT OAHOBPEMEHHO B
OOHMX U TeX e obnacTsix NPOCTPAHCTBA, OHW HanaraTcs Apyr Ha Apyra u
BbI3bIBAIOT NOSIBIEHNE HOBbIX 3chdhekToB. MHOXECTBO Takmnx achdekToB
M3BECTHO M3 3KCMEpUMEHTA.

I'Igumeg B »xugkoctn cogepxaTtca nogBMXHble 3apA>XeHHble
yacTtuubl. CocTaB NnoacucTem n ux Temnepartypa
npegnonararnTca BHa4ane oanHakoBbIMU

P1 P2 06BbEMHBIN NOTOK BeLLlecTBa J F= —kap

P P2 O6bEeMHbI NOTOK
3NeKTPUYECKoro 3apsaa

Jo=—xkVo  (1825)

Kanunnsp, BEHTUIb
P ' SiBneHus aneKTponpoBOAHOCTM U (hUnbTpaLmMm

nopucras
HaknagblBaTCs APYr Ha ApYyra, Y BO3HWKaOT
neperopozka unu N
MpOHMLEeMas «NoBOoYHbIN 3dhdeKTY - MepeHoc sewecmesa Mnod
Oeticmeuem nepenada 371eKmpu4ecKo20 rnomeHyuana
MembpaHa P p u

(agpbgpexkm Peyca unu anekmpoocmoc) (1809) .

J —_L Vo (6) 2MnMpuHeckuit
" meVo (6) noaxon




Opyrum achdekToM, CONPOBOXAALLMM HaNOXeHWe YKa3aHHbIX NPOLIECCOB,
SABNAETCS r1epeHoc 3/1eKmpu4eckoao 3apsida nod deldcmeuem repenada
0asrneHusi (MomoKornpoeoGHOCMb — HEOOLLENPUHATOE Ha3BaHME).

I=-L,,Vp )

Habntogatotca Taicke adhdpekTbl, 0bpaTHbIe 3NEKTPOOCMOCY UNn
NOTOKONPOBOAHOCTM, B HACTHOCTHW, 80O3HUKHOBEHUE pa3HOCMU nomeHyuasnos
npu ¢punbmpayuu xxuékocmu, Hecyllel cBo6oaHbIN 3apsig, (achdekT KuHke,
1859). 310T adhdekT HabnogaeTca 1 B OQHOKOMMNOHEHTHbIX cMcTeMax, Hanpymvep B
pTYTW, U NPOSIBNSIETCS B NOSIBNIEHWN PA3HOCTU NMOTEHLMANOB Npu ee
NpoAaBnMBaHNM Yepes CUCTEMY CTEKNSHHbIX Kanunnsapos (A. Knemm, 1958).
BenunuvHa A@ npu 3TOM Ha3blBAeTCst MOTEHLMANOM NOTOKa.

Hukakmx yKaaan7| O B3anMOCBA3N Mexay ABNEeHUAMU 3J71IeKmpoocmoca U
ﬂOMOKOﬂpOSOdHoch aMnnpunyeckoe onncaHmne He coaepxunT

CvTyauus elle Goree OCMoXHAETCA, Koraa MeMmbpaHa npoHvuaema ans
04HuX (K-X) KOMMOHEHTOB M HeMpoHULaeMa Ans APYrviX BELLECTB.

B npocTeiiLueit GuHapHoi cucteme Jp=—DyVCy Gy +Cy =const

Ecnu anddyauna HaknagbiBaeTcs Ha NPOLLECC 3NEKTPONPOBOAHOCTU, ONSATh
BO3HMKAOT "Mo6oYHLIE" achbdhekTbl. OgHUM U3 HUX ABNSETCA asnekmpoghopes -
nepeHoC KOMMouaHbIX YacTuL, noj AeCTBUEM MPUMOXKEHHOrO HanpskeHws. B
OTCYTCTBME MONYNPOHMLAEMbIX MeMBpaH yka3aHHbIN NPOLECcC Ha3blBaeTCs
3/1eKmposIU3oM.

Jp ==Ly Ve (8)
roe L, -koadhuumMeHT anekTpoocMoTryeckon amddysum k-ro selectsa

Opyrum «noboyHbIM» SBNEHEM SBNsieTCs ocMoc U 6apodughgby3us -
nepeHoc k-x BellecTB Noa AeNCTBUEM COOTBETCTBEHHO Nepenana AaBrneHun

Ha MeMbpaHe
Ji=-LiVp 9)

/
KO3 PMUMEHT OCMOTUYECKON hrbTPaLMK

Ewe 6onee cnoxHeim ABnsieTca cnyqaﬁ, Korga B CUCTeMe OTCYTCTBYET
TennoBoe paBHoOBecCKe, T.e. UMEKTCA nepenanbl TeMmnepaTypbl.

Kpome siBneHus TennonpoBoAHOCTU, Nepenaj TeMnepaTyp Bbl3bIBaET LieNbii
pag «nobo4uHbIXY 3dhdeKkToB

mepmoduggpysus I =—DrVT (10)

mepmoocMoc deppepceH (1872)  (omnuydaemcs nuwb Hanuduem
rnonynpoHuyaembix MembpaH )

[pyryto rpynny siBNEeHUI COCTaBNAT mepMoasieKmpudeckue 3deKTbl.
Tepmoanekmpuyeckue s18J1eHuUs LUMPOKO MCMOSb3YIOTCS B TEXHMKE ANs
M3MepeHus Temneparyp, B TEPMOINEKTPUYECKUX NpeobpasoBaTensx Tenosom
SHEPrun U B XONOAMIBLHOM TEXHUKE.

3710 — aghgpekmbi 3eebeka (1823) , Menbmbe (1834) u TomcoHa (1854 )

aghgpekm 3eebeka - BO3HUKHOBEHWE SIIEKTPUYECKOro ToKa nog AeficTBUEM
nepenaga Temneparyp

I=-Ly AT, AT=T5-T,

Leq - TEPMOINEKTPUYECKIIA KOIDPULIMEHT

3d)d)ekm lMennbmbe - NOrnoLleHne 1Ny BblaeneHre Tenna Ha ropa4em cnae
TepmMonapbl Npu NponyCkaHnn Yepea Hero Toka

aghgpekm TomcoHa - BbijeneHvie Tenna oaHUM U3 3NeKTPOAoB TepMonapbl
W MOrMOLLEHME ero APYIMM SMEKTPOAOM MPU MPOXOXAEHUM ToKa Yepes
TepMonapy




ﬂpm HanNM4nMn MarHUTHbLIX NONEN K TEPMOINEKTPUYHECKUM ABNEHNAM
pobaensieTcs uenas rpynna mepmMomMacHUMHbIX N 2aJlb8aHOMa2HUMHbIX

SABMEHUN.

K nepBbIM OTHOCATCA N3MeHeHNE KO3MULNEHTOB TENNONPOBOAHOCTU B
MarHuTHOM none B 1 Bo3HVKHOBeHWe rpagueHTa TemnepaTypbl 1 30C B
HanpaBneHuW, NepneHanKynspHOM NOTOKY Tenna, nos AeACTBUEM
nonepeyHoro marHuTHoro nons B (adbdexTol Puru- Jlegyka (1887) n

OTTUHcray3eHa - HepHcta (1886)).

K ranbBaHOMarHUTHLIM SIBEHUSIM OTHOCSITCA1 BO3HUKHOBEHME MOf,
AencremeM MarHuTHoro nons 3C B HanpaBneHUK, NepneHanKy nsapHOM
anekTpuyeckomy Toky | (aghgpekm Xonna); BO3HNMKHOBEHWE rpagneHTa
Temnepatyp u 3C B HanpaBneHUn, NepPneHaNKYNSPHOM SMEKTPUYECKOMY TOKY
(adpdhexTbl ATTMHCray3eHa (1887) u HepHcta (1887)).

Cpeau ranbBaHOMarHUTHbIX IBNeHn ocobyto ponb urpaet adcpekT Xonna,
ncnonb3yembin B M reHepaTopax anekTpruyeckon aHepruu, B
M3MepuTenbHOM TEXHWKE (MarHUTHbIE JaTyuunkn Xonna) u T.4.

B MCC wwnpokoe pacnpocTpaHeHue Nony4umn Tak Ha3blBaeMblii
peosiozuyeckuli Mooxoo.

Peonornyeckre Mogenu CTposTCst U3 TakUX MEXAHUYECKUX SMEMEHTOB, Kak
NMHEHOo-ynpyras npyxvHa ¢ Mogynem ynpyroctu E (vnm p) (Maccon atown
NPYXuHbI NpeHebperatoT) 1 BA3KUMA anemeHT (gemndep) ¢ KoadhduumeHToB
BA3KOCTU Ky

Baskuin anemeHT npeacTtasnseT cobon NopLUeHb, ABWXKYLLMACA B LUAMHAPE C
BSI3KOW XMOKOCTbHO.

B coBpemeHHOI nuTepaType UCMOonb3yT U UHbIE TUMbl ATIEMEHTOB .

I
% L an J_ B |
[MnacTtunyeckui
o=KpE  (12) 3NEMEHT
Ynpyras Bsaskas »xuakoctb
npyxwHa (Bsi3KMI AemMndbep)

1% - (13
noK,

Mogenbs MakcBenna Bs3Koynpyroro
Tena siIBNsieTcs KoMmoOuHaumen
NPYXWHbI U BA3KOrO 3reMeHTa ,
COEAMHEHHbIX nocneaoBaTenbHO.

CknagblBaem CKopocTu aedopmaumm

YPRYTON 43000
Teno
@oiirra

C = e + K,€ (14)

Mogenb KenbBuHa-dornirta
npeacraesnsieT cobon
napannernbHoe coegnHeHne Tex
K€ 9NeMeHTOoB

CknapgblBalTCs HANPSKEHUA

B uenom, ynpyrue anemeHTbl MOryT OblTb NUHENWHBIMW PaBHOMOAYIIbHLIMM
(onucbiBaloT pacTsKeHue 1 oxaTne 0OQHOW KOHCTaHTOM — MogyneM); IMHENHbIMU
pasHOMOAYMbHbIMK (A5 PaCTSKEHUS U CKaTUSi — pasHble KOHCTaHTbl) unv
HEIMHENHbIMMN.

BAskne anemeHTbI Takke obnagatT 6onblwnm pasHoobpasnem: NMMHENHO-
BSI3KME, HEMNMHENHO BA3KUE (CTENEHHbIE 3aBUCUMOCTM)

MnacTnyeckme anemeHTbl 0bnagaT ogHUM OOLUM CBONCTBOM: NOPOroBOCTbLIO: A0
OOCTWKeHNA B SrieMeHTe HaI'IpH)KeHI/IIZ, COOTBETCTBYHOLUX Npeaeny Teky4ectu,
OHU BeayT cebs kak abconTHO XecTkoe Teno. PasnunyaroT ngeanbHo-
nnactun4yeckme anemMeHTbl, HanpsXeHnd B KOTOPbIX HEe MOryT NpeBbilaTh npeaena
TeKy4eCTu, U 3N1IEMEHTbI C TeM UIN UHbIM 3aKOHOM YNPOYHEHUA, B KOTOPbIX
HanpsaXXeHna Ted4eHna 3aBUCAT OT HaKOMJEHHbIX ,qecbopmauwh.

lMocne BBeOeHMst BCeX HEOOXOAMMbIX 31EMEHTOB yCTaHaBnMBaeTCA CTPYKTypHaa
cxema mogenu (KaK npasuno, Anda ogHOOCHOro Harpy>KeHM;|)




TepmoduHamuyeckuli N1o0xood

r n
M1 u 6 cx=% Z(pl«Al«+JT-XT+ZJk-Xk +ph X, 487 X, +8%- X, [20
i1 P

unm o =ZJ1XI >0
()

. - >
Teopust OHzarepa: J; ZZleX m Os IZ:L””X’X’" 0
(m) "

He Bce MoTOKM MOTYT GbiTh CBA3aHbI CO BCEMU cunamm!
G, = cfg?) + GEV) + csg”) +ol)>0

N

TpeGOBaHme BTOPOro 3akoHa TepMoAgVMHaMUKN pacnpoCTpaHAETCA Ha Kaxxabln
TUN NpoueccoB oTAerNbHO.

n
A/ = —Zgimivi/, Xh =-V.v
i=l

n
9 = ZlikAk +Lip X,
k=1 (15)

n
X, =-V-v PZ=ZLhkAk + Ly Xop
o NS KAXKOO0ro
TMNa NpoLeccoB
maTpuua
n KO3 HMLMEHTOB
Xy =-VT/T Jp=Lpp-Xrp +ZLTk X, cUMMeETpUYHA
X =-TV(J;/T) k=1 (16)
Xk:Fk_Tv(Jk/T) Jk=LkT'XT+ZLkI'XI

I=1

s‘=L,Xx, (17) s'=Lx, (18) [X,=Vv
nnu
Gy =G£‘V)+G£V)+G£”)+G£t)20 X, =¢

B yacTHbIX criyvasix 13 BbINUCAHHBIX COOTHOLLEHMWI BbITEKAIOT 3KCMEPUMEHTANbHO
M3BECTHbIE 3aKOHbI. BepHee, 3T0 — Te 3aKoHbI, KOTOPbIE CTann OCHOBOW TEOPUN
OH3arepa.

Teopusi OH3arepa No3BONSET YCTaHOBUTb TOMbKO hopMy OrnpeaensioLmx
COOTHOLLIEHUN!

JNnHennasa THI — 370 He eAMHCTBEHHO BO3MOXHAasi TepMOoAMHaAMMUYeckasa Teopust

B coBpemeHHOW TepMognHamMuKe CyLLECTBYIOT pasnnyHble 0600LweHns

1. ﬂononHumeanble nepemMeHHblIe COCMOsIHUSA

n
du=Tds — pdy +ngdck + Bdz (19)
k=1
Z - CTPYKTYpHbl€ NepeMeHHble, KOHUeHTpauua BaKaHCI/IIZ; MJIOTHOCTb
pacnpeneneHns AUCroKaLImiA. ..

2. HenuHeliHbie COOMHOWEHUs1 Me)Kdy nomokamu u cunamu

n n
Jk =LkT'XT +ZLkl'Xl+ ZLkl/XIX/+ (20)
=1 i,j=l1

3.B 4ucno nepeMeHHbLIX COCMOSIHUSI «8KITIOYalOMCcsi» 2padueHmsl
passiuYHbIX 8eIUYUH (2padueHmHble meopuu)
VT,VCp e

4.51eHoe «eeedeHue» epeMeHU penakcayuu Ons pa3HbIX MPoyeccos

dJ
JT=LTT'XT—tr7tT (21)

v ds”

s’ =L, X, -t (22)

5. Ulumeepo-dughghepeHyuanbHble COOMHOWeHUs1 07151 MOMOKOo8 U cun

1

Moa i

yncz,};yajgéln:zuoeeHHou o;(t)= Qﬂskl(t)_jRikl (t,8)ep(s)ds  (23)
0

Slopa penakcayuu

nnn ‘

Sl/ (t) = Sjjklckl(t)-'— Inl/kl (t,.S‘)CTkl(.S‘)d.S‘ (24)
0




YpaeHeHu,q COCMOosIHUsA

YpasHeHue
cocmosiHusi py=RT
udeanbHo20 2a3a

(25)

B TepmoaunHamuke obwiuli eud ypaeHeHull cocmosiHusi B audpdepeHumnansHom
dopMe (B NnpypaLLeHusx) crnegyeT HenocpeaCcTBEHHO 13 ypaBHeHu 'nbbca n
€CTb YacCTb TEOpUM TEPMOANHAMUYECKUNX MOTEHLMANOB

f=u-Ts
YpaeHeHue cocmosiHusi df =—sdT — pdy, f=f(T,y) (30)
ynpyeozo meepdozo Gjj =2ue;; +d;he (26) 3akoH lNyka . . s .
mena ds=\ oy ) dT+ | o & (JJ 7
or ), oy )y or), T
3aBUCUMOCTb TENNOEMKOCTU Cpefbl OT TEPMOAUHAMUYECKUX NEPEMEHHbIX — (31) 5 2
KasiopuyecKkoe ypasHeHUe coCmosiHuUs dp = ( 4 j ar+| 2 dy r) __Kr
oT oy -
Y T oy T Y
C=C(T,y,N,...) (27) s —
Koaghgpu ueHrr-11
CooTHoLeHUs Mexay 0606LLeHHbIMY KoopaMHaTaMu, TemnepaTypon, Ky =l3}1 Usomepmuyeckuii _ 4 -
KONMM4eCTBOM BeLLecTBa U 0606LLIEHHbIMY CUnamMmn — mepmMuYyeckue ypasHeHus 06bemHbIl Modyib Usomepmutieckot
c)xumaemocmu
cocmosiHus1
du=Tds —ZB,dz, (28) [Ba gpyrux koadpduLumeHTa ToxXe UMEIOT BNOSHe onpeaeneHHbI husndeckni
CMbICH:
v (@) L3 (&) gy
B; = Bi(z1,23500002, T, N) (29) or), orey  &or  \oy)y
M30X0pHbIN KOIDULMEHT TEPMUYECKOTO yBENUYEHUS JaBreHns
(32) — a10 coomHouwieHue Makceesinia (OOHO u3...) OUEHUM U3MeHeHMe AABNEeHUS NMPU U3MEHEHUU TeMNepaTyphL:
HecnoxHo nokasatb (ganee): &=k (33) f: o i
: =Kra
o pa-m=[(2) ar [ear (@)
1( oy c Y
ar =7(8—Tj , ds =7Vdr+ £ dy T T
z . T (34) T = T(p): dT:(%TJ dp{ar] i (36)
a1=—(—j dp= & dT—Krpdy ), \ar),
n\er), Y or (o 5 370 cnpaBeanueo Ans
Ecru T = const , TO (7J ( p ] (lj =-1 no6o yHKUMN ABYX
(@J __( &yj ap ) \ov)p\oT ), nepemMeHHbIX:
dg =—sdT + ydp -
P )r or), op) _ (ap) (oy z=2(x,y)
(37) _— or) "o )\ar
T), oy )p\oT ),
df =—sdT — pd o =(6pj
If =—sdT — pdy &)y \or), BepHbi u n ] oy — By = 1 LA .
o6pamHble O orpeaerneHuio: )y =—VYPr= oK. P or , Yor
oT oy COOMHOWEHUs
dh =Tds + ydp ( J =( j 0
p), \Os » —_— &= 6Tj =pKrya, =Kra, (38)
Y
T o (5pj _ (6T] I
u="7Tds— =-
paf s),~ \ar), — Pr-pi= j Kra,dT (39)




Tpeb6oBaHusA k onpeAensiowMM COOTHOLU EHUAM

1.0npegensioLLye COOTHOLLEHWUS! AOIMKHbI BbITh MHBaPUAHTHBI MO OTHOLLEHMIO K
U3MEHEHUIO CUCTEMbI KOOpAMHAT HabnodaTens. [ns aToro ux Hy>Ho 3anucaTb
B TEH30pHOM hopMe. Bce TeH30pbI, BXOASLLME CriaraeMbIMi, JOMKHbI UMETb
O[IHY Y Ty e BaneHTHOCTb (PaHr) U OQMHAKOBYIO (PU3UYECKYIO PA3MEPHOCTb.

2.HaI'IpFI)KeHHOG COCTOAHME OOIMKHO OAHO3HAaYHO onpeaendaTbca I/ICTOpI/IeIZ
OBWXEeHUA

3.Hanps‘-|)i<eHHoe COCTOSIHME B AAHHOW YacTuule B I'IpOVI3BOJ'IbeIIZ MOMEHT BpeMeHU
AOOJIKHO OHO3HA4YHO onpeaendaTbca I/ICTOpVIeIZ ,D,ed)OpMMpOBaHI/Iﬂ B HeKOTOpOIZ
marnomn OKpPEeCTHOCTHU

4.[lormKeH BbINOMHATLCA npuHUKMN 3aTyxar0Lue|71 namMmAaTn — BIMAHUE NPOLLUNbIX
,qecbopmaumﬁ Ha TeKyllee HanpAaXeHHoe COCTOoAHNE TeM cnabee, yem bonbLue
NPOMEXYTOK BPpEMEHU, NX pasp,enmou.mﬁ

5.[1ormKkeH BbINOMHATLCS BTOpOIZ 3aKOH TepMoaAnHaMUKun

4.Ctatuctnyeckas pusmka, MoneKkynsipHas MexaHuka, pusmyeckve Teopumn
Teopuun TennoemkocTn (Mogenb InHwTenHa, Teopus Oebas)

3aBMCMMOCTY XMMMYECKMX NOTEHLIMAMOB OT KOHLEHTpaLuii (Teopus
pacTBopoB); U T.A4.

K onpeaenarwmmMm COOTHOLLEHNAM MOXHO OTHECTU

-3aBMICMMOCTM CBOMCTB OT COCTaBa

-3aBUCMMOCTb 3ODEKTUBHBIX CBOWCTB OT CTPYKTYPbI (KOMMO3NTbI, MOPUCTbIE
MaTepwuarnbl)

Cneacteusa anarpamMmm CcoCToAHUA

3aKOHbl XMMNUYECKON KMHETUKMN




