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CoBeThl

PerynapHo nocewaTtb nekuum

3anucaTtb B TeTpaau nuillb camoe
rnmaBHoe

CTpeMnUTbCA NOHATL JIeKTOopa

YUYNTbCA HEe TONbLKO MO JIeKLUSM,
MCNONb30BaTb TaKXe Yy4eOHUKU u np.

AOymaTb 1 NIOOUTbL XUMUIO...
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Heoprannyeckas XumMus

MaTepuanoBegeHue
-KOHCTPYKUMNOHHbIE MaTepuarbl
-pyHKUMOHanbLHble MaTtepuarnsl
— KBaHTOBas xumus (MPOBOOHMKM, N30MATOPbI, NONYNPOBOAHUKM,
CBEpPXMNPOBOAHUKU, CyNnepUOHHbIE NPOBOOHUKN,
dpeppomMarHeTuku, konoccarnbHasg MarHeTOpe3NCTUBHOCTD,
cBeTouarny4vatoLme anemMeHTbl, buomaTtepuansi,
KaTanmsaTtopbl, OOTOHHbIE KpUCTanNSbI...)

atpiaiia i OpraHuyeckas
1 9_6_:1_4&_75_1 _x_u_nfquz HEOPITAHUYECKAA XUMUA xummsi (C)
T Buoxnmumsa
dusnveckaa xmmusa |~ AHanuTunyeckas Xmmus
‘ ‘ BMC
TepmoaonHamunka KuHeTuka npeackasaHme BO3IMOXHOro HanpasrneHus
("mMepTBble cucTeMbI") (Bpemsi) peakumm 1 KOHEYHOro pesyrnbsrarta XMMn4eckoro
mepMoxuUMus B3anMoOencTBug
AJIeKMPOXUMUA
gomoxumusi
COHOXUMUST ... Bce OTTEHKU CMbICNa Yncno nepepaert...”
MacHemMoxXumMus...



Onomartepuansbl

(P)



IIp3HAKH XUMHUYECKOU PeaKIuu

-n3meHeHune uBeta (J, n kpaxman, Fe3* u poganmasl, "nucun xsoct", KMnO,)
-nosiBneHuve 3anaxa (bpom, H,S, SO,, MepkanTaHbl)

-n3mMeHeHune Bkyca ("MHBepTMpoOBaHHbLIW caxap")

-BbliNnageHune ocagka (Pbd,, BaSO,, AgJ, "6epnuHckasa nasypb")

-cBeYeHue (NMOMUHOI, "CUHITIETHLIN Kucnopoa")

-yBenuyeHmne obrema (dpapaoHoBa 3mMes, caxap + oneym)

-BblgeneHve Tenna, pasorpesaHue, B3pbis (H,SO,+H,0 nnu H,0 + H,S0,,
anomortepmus, pocdop n bepronetosa conb, H,+0,: "komapuk”,
"TpexnoancTbin as3oT", "OKCUNUKBUTLI")

-nornouweHne Tenna, oxnaxaeHue (pactTeopeHne pogaHuaa, HuUTpaTta aMMOHUS,

TMocynbdara HaTpus - cosibBaTaunsa?)

-BO3HUKHOBEHUE 3.4.C. ...

XUMUNYECKune peakuum - yHactue "aneKTpoHHbIX obonoyek"
aaepHble peakuum (pnsuka) - yHactue saepHbIX 06onoyek

"... Wnpoko npocTtmpaeT xmumunsa pyku cBou B gena vyernoseyeckue..."

NMouyemy?: TepMoanMHamMuka Kak?: KuHetuka



CucremMa 3aK0HOB

| 3akoH 1.4. — Q, A, U, H, C,, C,, 3-Hbl [ecca n Kupxroda
(BCeObLWMN 3aKOH COXPAHEHUS], HE 3HAIOLLIMIA UCKITIOYEHWNI)

Il 3akoH T.4. — S
("Jyoec He bblBaeT", caMonpomn3BOSibHbIE MPOLIECCHI)

"HyneBon" 3aKoH T1.4. — TemMnepaTypa, ypaBHEHNE COCTOSAHUS
Moctynart lNnaHka, TennoBaa Teopema HepHcta — S npu T=0K

— F, G (cBoboaHas aHeprua) — WU (XMMUYECKUI noTeHumnan)

BbIXO[, peakuuu,

«—— - |
HanpaerieHMe NpoTeKkaHuUs npoLecca paBHOBeCuKe

TepmognHamuka - therme ("tennota") + dinamis ("cuna") : Hayka o cunax,
CBSi3aHHbIX C TEMNMOTOM, U3y4HaeT B3aUMOCBSA3b TEMSOThI, paboTbl U pasnnyHbIX
BnaoB 3Hepruun. (PaBHoBecHast) T.4. paboTaeT ¢ paBHOBECHbLIMU CUCTEMAMMN.

KoHeuHble, "MepTBbIe" cucTeMbl, He N3MEHSILLNECHA BO BPEMEHU - B S8HOM
Buae dpaktop BpeMeHM He NPUCYTCTBYET.



Cucrema

Mwup / "cpena"

—— —
- —

-

¢ Cucrtema - KOHKPETHbIN 00BLEKT (T/4) nccnegoBaHus, BolaeneHHbIN (U3 OKPYXKaloLLEero
MUpa) peanbHO CYLECTBYIOLWNMN UM BOODpaKaeMbIMN NOBEPXHOCTAMM / rpaHULLaMM.

AHeprusa

=<

N3onupoBaHHas
cucrtema

BewecTBa

AHeprusa AHeprusa
-4 I
3akpbiTas OTKpbITas
cncrtema cncrtema
SHE .
BeLyecTBa BewlecTBa

¢ Cycrtema xapaKktepmsyeTcs NpUCyLLMMm e CBOUCTBaMU.

OKcmeHcueHble ceolicmeaa - cymmupyrowjuecs (V, m, ...)
MHmeHcueHble ceolicmea - 8bipasHU8aroUUecs npu KoHmakme cucmem (p, T, ¢, ...)

¢ COBOKYMHOCTb CBOMCTB onpeaensaeT COCTOSHNE CUCTEMBI,
F(p, V, T, ...) = 0 - ypaBHEHNE COCTOSIHUSA (BCE CBOMUCTBA 3HATb HE 0BA3aTENLHO)

9



[Nepexoa n3 coctoanua | (V4, py, T)
B cocTtosHue Il (V,, p,, T,) No asym
PasnuyHbIM OYTAM U3MEHEHUSA CUCTEMBI:
1 (abc) n 2 (def)

v’ [NonHoe nameHeHne CBONCTB cuctemsl (p, V, ...) He 3aBUCUT OT NYTU N3MEHEHUS
CUCTEMBI, HO onpeaensaeTca HavyasibHbIM U KOHEYHbLIM COCTOAHUAMU CUCTEMDI

v’ BennumHbl, N"3MEHEHNE KOTOPbIX 3aBUCUT OT NYyTU U3SMEHEHUS CUCTEMBbI, HE
ABMAIOTCA CBOUCTBAMU CUCTEMBI

v ECnun n3ameHeHne BennMYMHbI HE 3aBMCUT OT NYTU NPEBpPALLEHNS, TO 3Ta BENMYMHA
SIBISIETCS CBOMCTBOM CUCTEMDI

OKcmeHcugHble ceolicmesa - cymmupyrowuecs (V, m, ...)
MHmeHcusHble ceolicmea - ebipagHusarowjuecs rnpu KoHmakme cucmem (p, T, ¢, ...)

F(p, V, T, ...) = 0 - ypaBHeHue cocToaHua | pV = nRT (naeanbHbIn ras)

10



OOpaTuMOCTH M pABHOBECHE

lpu3sHaku paeHoegecusi -
-6eCKOHeYHO Manasi pas3HOCTb CUIT AENCTBUS N MPOTUBOAENCTBUSA (U
BbI3BaAHHOE 3TUM BECKOHEYHO MeaSIeHHOEe TedeHne npouecca)
-abCcontoTHbIE 3HA4YeHUA paboT NPSIMOro N obpaTHOro NPoOLEeCcCcOB paBHbI
-NU3MEHEHMNE BHELLHEN CUITbl HA BECKOHEYHO Manyk BENUYMHY N3MEHAET
HanpasneHne npoLecca

-NyTX NPSIMOro 1 obpaTHoOro npouecca cosnagarT

N\

7/

a ] b
YyCTON4YMBOE 6e3pasnuyHoe HeyCcToM4YuBoOe
O6pamumbiMu npoLEeccaMmn HasbIiBalOT MPOLIECCHI Nepexoaa CUCTEMbI U3
OQHOro paBHOBECHOIO COCTOSIHMA B APYroe, KOTOpble MOXHO NMPOBECTU B
oOpaTHOM HanpaBrieHUM Yepesd Ty XKe NOCreaoBaTeNbHOCTb NPOMEXYTOUHbIX

PaBHOBECHbIX COCTOSIHMN. [1pn 3TOM caMma cucTemMa u oKpyxatrLine Tena
BO3BpaLLalTCs K UICXOQHOMY COCTOSAHMIO (boriee obuwee orpederieHue).

11



Temnepatypa

"HyneBou 3akoH TepmognHamumkn” (daynep, 1931, nocne |l n | 3.1.1)-

3aKOH TePMMYECKOro paBHoBecCuSA: "OBe CUCTEMbI, HaxoasLmecs B"
TePMUYECKOM pPaBHOBECUN™ C TPETbLEN CUCTEMOWU, COCTOAT B TEPMUYECKOM
paBHOBeCUWU Opyr ¢ gpyrom".

;

a0 |

*PasHosecue ~ "Hem usmeHeHuu"

".'40‘ 42

P A 8
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- cuctema 3 %)f i

(M3mepuTenbHas) e

HCH+N, g
NH; + N~ | S

I:l,gl’(r}/'" NH; (r\)\=‘N\I\-!4CI(TB)

1K=1°C (K=273.15 + C)
KOMH.TemMn. ~ 298K Cucrtema 1 Cucrtema 2

36.6°C 36.6°C




Al
TemnepaTypa - Mepa HarpetocTu ("Tennoe-xonogHoe") (uHmeHcueHbIl napamemp)m”
lNMepeaaya TennoTbl - "Mukpodmamndecknin” ("MmonekynsapHbein") crnocob nepenaym
9HEPrnm ot CUCTEMbI K CUCTEME.

1 m/x kanopusi = 4.1840 [k, 1 mexH. Kanopus = 4.1868 [Ix

¢ Ecnun B pe3ynbraTe TennoobmeHa Teny nepeaaetcs HEKOTOpoe KONMMYEeCTBO TEMNSOThI, TO
BHYTPEHHASA 3HEPINA Tena u ero TemnepaTypa nameHsitoTca. Konnyectso TennoTol Q,
Heobxoaumoe ans HarpeBaHusa 1 kr BewecTtsa Ha 1 K HasbiBatoT

ydesibHOU mernsioeMKOCMbI eeuwjecmea.

c=Q/(mAT) |

4 TennoemMKoCTb He ABMNAETCA OAHO3HAYHOM XapaKTeEPUCTUKOW BELLLECTBA, TaK KakK
N3MEHEHNE BHYTPEHHEN SHEPINM TENA 3aBUCUT HE TOSTbKO OT MONYYEHHOro KOnnyecTesa

TEeNnoTbl, HO U OT paboTbl, COBEPLLUEHHOW TENOM.

¢[1pu HarpeBaHUM XUOKUX N TBEPAbIX TeN UX 00 beM N3MEHAETCA He3HAYUTENbHO, U
paboTa pacluMpeHus okasbiBaeTCcs paBHOW HyMo. [03ToMy Bce KONMYeCTBO TEMNMOTHI,
Mony4YyeHHoe Ternom, UaeT Ha U3MEHEeHNE ero BHyTPEHHEN SHEPTUM.

"TennocodepxaHue", "ckpbimas mernnoma”, ... - mernsioma Moxem "ebideniimecs”

J

unu "noanowamscs” (mo ecms "nepedasamscs”), HO He "codepxxambcs”!
13



Padora (1. ras)

CogepLueHue paboTbl - "Makpouaniecknin” cnocob nepenaun 3HePTMm OT CUETEM
K cucteme.

['a3 B nmMHApE MO MOPIITHEM: BHEIIHNE CUIIbI COBEPIIAIOT Hajl Ta30M paboTy A'.
I'a3 coepinaeT padory A=—A' = pSAl=pAV. Ilpu pacumpeHun padora, coBepiiaemast ra3om,
MOJIOKUTEIIbHA, IPU CXKATUN — OTPUIIATeIIbHA.

V2
A=> pAV npuAV,—0: A= [pav ,_L

v

1

B
(1) AA = pAV l

G | G
}u
/ SY) i
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\:;.-:- ® '...‘:u".
a0 sy

-
|
|
|

- Jd

|
N AN a J
! lagliis
. et AL
' (0)'.>“~:‘ ‘.‘ (,’
' \.\ - . . "~
LY %\ ..1;'\‘:‘;:‘
' L.
1
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<._--_---_...-

- =AY V
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Pabora u nyTh nnepexoaa

BenuunHa paboTbl 3aBMCUT OT NYTU Nepexoaa U3 Ha4yanbHoro
COCTOSIHUSI B KOHEYHOe.

P1l- P

PaboTta - He CBOUCTBO CUCTEMbI
Cucrtema He "copoepXuT" onpeaerneHHbIN 3anac padoTbl

15



BHYTpeHHSAS JHEPIrUs

IV, AT, U,
‘9/ ’ A!
i [ y/4
I AR AAW)
(3)
y//{ ¥
a 0
Q = A ("Hu4ero He n3meHunoce") Q, +A,=Q, +A, =... =const — cyuwecTtByeT -5 COCT-4,
Takad, uyto AU = Q-A
Y JHeprvsa MeXXMoneKynsipHOro B3auMoaeMcTBus

MoneKkynspHO-KMHeTUYeCKasa IHeprust MorneKkyn
JHeprna XuMmM4eckomn cBfA3un
AHeprusa B3anmMoaeucTBUA INEKTPOHOB U Aaep

C : BHyTpusaepHas aHeprusi, mc?

X yy 2227

>

KMHETNYHECKaA SHEPINA CUCTEMBbI KaK LEeroro
IHEPIrn4a nosioXXKeHnda CMCTemMbl B NMPOCTPaHCTBE

16
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Hg +1/2 O,

18



IlepBbIN 3aKOH T.1I.

"OHeprus He co3gaeTcs U He yHudToxaeTtca" (Oeghekm maccebl, E=mc?)

M.B.JTOMOHOCOB: «... CKOMbKO ... Y OOHOro Tena OTHUMETCH, CTOSbKO Xe
NPUCOBOKYMUTCA K OPYromMy»

"B nobon n3onmpoBaHHOM cnucTeMe o0LLMIA 3anac 3HEPrMnU NOCTOSHEH."
"BeuHbIn gBuraTesib (MepBoro poga) HEBO3MOXEH." (mameHmoegaHue 3aKpbimo)

Q=AU+ A.

KonuyectBO Tennotbl, MNoOsfiy4eHHoOe
CUCTEMOMN, UAeT Ha U3SMEeHeHune ee
BHYTPEeHHEeN 3HeprMm n coBepLleHune
paboTbl Ha4 BHELWHUMMU TernamMu.

Oxpyxawuue rena

N3meHeHne AU BHYTPEHHEN SHEPTNUM HEM3ONUPOBAHHOM T.4. CUCTEMbI
paBHO Pa3HOCTU MEXAY KONMYEeCTBOM TennoThl Q, nepegaHHon cucteme,
n paboton A, COBEPLUEHHOW CUCTEMOUN HA BHELLHUMU TENaMM.

AU=Q-A.|

19



IpeabicTopus 1 3.T.

MexaHuka — Tennopopg — dHeprua — PaBHoBecue, TepMmoauHaMMKa

Brnenk (1759) - pazannune mexay TemnepaTtypom N TennoTou

JTaByasbe, Jlannac (1780) — TennoeMkKocTn 1 TennoBble 3hheKkTbl peakuum
BeketoB (1865) — BbITECHEHNE METANIOB U3 PacTBOPOB (3aKOH AENCTBYHOLLIMX Mace)
['ynbabepr, Baare (1867) — doopmynumpoBka 3akoHa AeUCTBYHOLWMX Macc

[mM66c (1873-1878) — obLwian Teopus 1.4. PYHKUNN

Jle-lWWaTtenbe-bpayH (1885) — npnHumMn cmeleHns paBHOBECUN

Hwukona JleoHapa Cagu KapHo (1796-1832 r.r.) "PasmbiwrneHus o 0suxyuweul curie
oe2Hs" (Tennopon)

KOnnyc Pobept Manep (1814-1878 r.r.), xenmc lNpeckoTT xoynb (1818-1889 r.r.),
MexaHu4eckul (U anekmpu4yeckul) akeusasieHm mersiomel,

["epmaHH JTroasur ®epauHang Nenomronsy, (1821-1894 r.r.) "O coxpaHeHuu cunbi” (1847
r.), Yunoam TomncoH (nopg KenbsuH) (1824-1907 r.r.) "K ouHamuyeckou meopuu
mennoms!" (1850 r.), Pynonbd Nottnnb (Knaysuc) (1822-1888 r.r.) "O dsuxyweu curne
mennoms!" (1850 r.).

HepHcT (1906) — TennoBasa Teopema

20



PaboTa u TenJjora

O Q |
AU=A
I 2228 | l #4240 =0 (77K), J2Rt = 0
Arnymynamop Ankymyngmaop a=0 - mgh
2 5 A
TepMmoanHamuka: TepmoanHamuka:
+ Q - nornoweHue + A - paboTa cuctembl Hag BHELWWHUMU CUITaMU
- Q - BblgeneHune - A - paboTa BHELWHNX CUJ1 Ha, CUCTEMOW

(Tepmoxmmus:
+ Q - 3K30TEPM.
- Q - saHOoTEPMMM.)

"3anac aHeprun" — MakpogeucTBue + MUKPOCKONUYEeCKue N3MeHeHus

AnccmnaTuBHbIe CUIbI

»
>

A Q

Il 3.T. 21




Pa0dora B H30XOpHOM IIpolecce

- V= RT—ﬁRT
py = =75

V=const,
p =const * T (nuHna p-T)

B nsoxopHom npouecce (V=const) ras pabotbl He coBepLiaeT, A=0.
Q=AU=U(T,)-U(T,)

BHYTpEHHASA aHeprna naeanbHOro rada 3aBUCUT TONbKO OT TeMnepaTypbl (3aKOH
LDxoyns). Npn n30XopHOM HarpeBaHum Tenno nornouwaetcsa rasom (Q>0), n ero
BHYTPEHHSAS 3Heprus ysenuumneaetcs. [pu oxnaxgeHun Tenno oTaaeTcs
BHeLlLHUM Tenam (Q<0).

22



Pa0ora B M30TepMHUYECKOM Ipouecce

P A
V=9RT= ﬁRT
pv= praad

T=const,
pV = const (rmnepbona p-V)

0 =V ‘m—"

B nsotepmMmunyeckom npouecce temneparypa rasa
He n3amensietca, AU=0.

Q=A
KonuuecTtso Tennotbl Q, nomny4eHHon rasom B
npoLecce N3oTEPMMUYECKOro pacLUMpPEHUs,
npespallaeTca B paboTy Haj BHELUHUMU Tenamu.
[py M30TEPMMYECKOM CXaTuUM paboTa BHELLIHUX 5
CUI, NPOM3BEAEHHas Haf rasom, npespawaerca B | __ [ehiiis:
Tenno, KOTopoe nepenaeTcs OKPy>KatoLLMM Tenam. SRS e N




Pabora B 300apHOM npoiecce

V =const * T (nuHusa V-T)

n
| > 3 V: RTz_RT
)///' p=const,

0= i

B nsobapHom npouecce (p=const) A=p(V2—-V1)=pAYV,
Q=U(T,)-U(T,)*+p(V,~V;)=AU+pAV

[Tpn n3obapHom pacwmpeHmnn Q>0 — Tenso nornoLaeTcsa rasom, 1 ras cosepLuaet
NofioXnTENbHY0 paboty. [pn nsobapHom cxatum Q<0 — Tenno otaaeTcH
BHeLIHUM Tenam. B atom cnyyae A<Q. Temnepartypa rasa npu n3obapHoM cxxatum
ymeHbluaetcs, T,<T,; BHyTpeHHAa aHeprusa yobisaet, AU<O.

24



Pa0ora B agnadaTtnueckom npouecce , i .

CewmenctBa nN3oTepMm n agnabaTt ngeanbHOro rasa.

[Ipu agmabaTHYECKOM pACIIMPEHUH T'a3 COBEPIIAET MOJOKUTEIBHYHO
paboty (A>0); BHyTpeHHsIs1 aHeprusi ymeHbiuaetcs: (AU<0), a3To npuBoauT
K TIOHMIKEHMIO TEMITEPATyphl ra3a, JaBJIeHUE Ta3a Npu aiadaTuyeCKoM
pacupeHun yobIBaeT ObICTpee, YeM MpU U30TEPMUUYECKOM PACIIMPEHUMN.

EBus—

P A
B agnabartnyeckom npouecce Q=0;
A=-AU,
ra3 coBepLiaeT paboTy 3a CYET yObIinu
BHYTPEHHEN 3HEPrUn.
pVk=const (k>1).
0 it

.

N

N\

A=Cy(T,-T,)

25



TenmmoBou 3(ppeKT peakuumn

TennoBown apdekT peakuunmn - TennoTa, BblAeNnarowaaca nnn nornowaroLlad
NpuY XMMNUYECKOWN peaKkLui.
Ycnosud:

1. p=const AJ1N V=const

2. He coBeplUuaeTcsa HMKakon padboTbl, Kpome pAV

3. TemnepaTtypa NpPoAyKTOB = TemMnepaTtypa peareHToB
OK30TEPMUYECKME PeaKUMN: BblOeNeHne TennoTbl (anoMoTepMus, ropeHune,
B3pbIB, "BynkaH", rmgponus TiCl,)
QHOOoTEPMUYECKME peakumn: (0bpasoBaHue "TpexmogmncToro asorta", nepexoa
rpacut - anmas, obpasosaHue "Becendulero rasa” N,O)

Q,=U,-U, =AU (V = const)
Q= U, - U,y + p(V,-V,) = (Uy#pV)) - (Uy+pVy) = H, - Hy = AH (p=const)

H = U + pV - 3HTanNbnNunA ("nonxas sHeprus")

CosnageHue Tennosbix addekToB npu p=const n V=const (AU = AH), ecnu:
-Mario n3MeHseTcs 0b6beM (TBepable N XUOKNE BELWECTBA)

-O[IMHAKOBO YMCIO MONEN r/o peareHTOB U NPOAYKTOB peakuum

B 6onbwmHcTBe cny4vyaeB AU = AH u3-3a ymeHbleHUA (yBennyeHus) oobema
cuctembl npu p=const n coBeplieHnem paboTbl

26



3akoH I'ecca

TennoBou 3hPeKT XUMUYECKNX peaKun 3aBUCUT TONLKO OT BUaa u

COCTOAHUNA NCXOAHDbIX BeweCTB N KOHeYHbIX NPpoAYKTOB, HO HE 3aBUCUT

OT NyTK Nepexoaa.

— == 7
WN.l'ecc (1836 1.)- SHy | B, 8, By..
npod. N'opHoro NHcTutyTa — o o ol
(MeTepbypr)

Valel) Afg
Aty
A, A
| ﬂ/, /qz, ”3.. | AH-;

— — — — —

CnepctBue: merniogou aghghekm peakyuu pageH pazHocmu Mexoy
mernomamu obpa3osaHUusi 8cex sewecms, yKka3aHHbIX 8 rpasou Yyacmu
ypasHeHuUs (NpoaykTtamMn), u mernsiomamu obpa3ogaHusi 8Cex sew,ecms 8
Jleeou Yacmu (peareHTamu), 835imbix CO cmexuoMempu4yeckumu
KoaghhuyueHmamu (51 mensiom ceopaHusi - Haobopom!).
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CraHaapTHbIe YCJI0BUSA

CTaHnapTHble ycrioBuA - BelwecCctBa B CTaH,D,apTHbIX COCTOAHUAX

.....

AHO? - neana aw ctaHgaptHoe npu T (K)"

i

CTtaHgapTHble YyCrnoBUg:

ycTonumsasa moandukaumsa (X.Ts.) HopmarsnbHbl€ yCrioBus:
rMNoTETUY. COCTOSIHUE M. ra3a (rasbl) 1 atm. =101325 Ma
1 atm. = 101325 Ma 0°C = 273.15K

nobasi temnepatypa (06b614HO 298.15K)

TBepAable un Xupgkue:

C - rpacuT (a He anmaas),

J, - KpucTannsbl (a He napbl)
Br, - Xugk. (a He kpucTannsl)
S - poMbuuY. KpUCT. Moaud. (a HE MOHOKI. NN aMOP(H.)

H,O - xuakasa (nHorga - r.o., "ug. ras", xora 0.0312 atm. npn 300K)
(nckn. - 6enbin gocdop (a He KpacHbLIN))

AH < 0 - TennoTa BbigenseTtca (3K30)
AH > 0 - TennoTta nornowaetca (3HA0)
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CpaBHeHHe

U Q A
(«mexaHu4YeCcKas)
«COJIEpKAaHUE B | HEU3BECTHO HE UMEET CMbICIIA HE UMEET CMbICIIA
CUCTEME
n3MeHeHue, A CBOMCTBO CHCTEMBI | 3aBUCHT OT IIyTH (O) 3aBUCHUT OT IyTH (0)
(d)
3HaK B T.J. >0 + (momoiieHue + (Ham  BHENIH.
- (BBIZICTICHUE)) CUJIaMHu )
- (HaJ CUCTEMOM)
CMBICIT a0C. | «OCTaTOK PHEPTUN» | MUKPOPHU3UYECKAS MaKpoQu3nyeckas
3HaY. BHYTPU CUCTEMBI dbopma nepemaud | opma  mepemayn
SHEpPruu MEXKY | PHEpruu MEMXKITY
cucTeMaMu cucTeMaMu
CBA3b C | 3aBUCHT k03 PureHT MOXET 3aBUCETh
TeMnepaTypou MPONOPITUOHAIBHOCTU -
TEIJIOEMKOCTb
CBA3b C| s  WACAIBHOIO | MOXKET 3aBUCETh pAV mpu p=const
N3MCHCHHEM rasa — He 3aBUCHUT (un. ras)
o0beMa
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