Ответить на вопросы в тетради ( всего 14 вопросов),
сфотографировать и прислать ответы на электронный адрес zaochniki2020vasiljeva@yandex.ru
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BOHpOCBl AJIs CAMOKOHTPOJISA

1. Omnpenenenye NOHATUS «TEPMOANHAMUYECKAs CHCTEMay. THIIBI TEPMOJIHMHAMHYECKUX CHCTEM.
IIpumepsr.

2. TlapaMeTpsl COCTOSIHHS 3aBUCHMBIE M HE3aBHCHMbIC, HHTEHCUBHBIC M OKCTCHCHBHBIE.

3. Tumsl TEpMOJAMHAMMYECKHX HpPOIEcCOB (0OpaTHMBIC, HEOOpPaTHMEIE, CaMOIPOM3BONIBHEIE,
HECaMOIIPOH3BOJIBHEIE).

4. TlousTHe, IpUMEpPHI U CBOKCTBA (YHKIMI cocTOsHMA M QyHKIMIA IIporiecca.

5. @opMynMpOBKM NEPBOTO Hayaaa TEPMOJMHAMUKM. MaTeMaTHYeCKOe BBIPAXKEHHE IIEPBOTO
3aKOHA TEPMOJAMHAMUKH JUIsi OECKOHEUHO MaJIoro M KOHEYHOTO M3MEHEHHsl COCTOSHHS JUISl 3aKPBITOMH
M H30]IMPOBAHHOM CHCTEM.

6. BuyTpeHHsist oHeprus cucTeMsl. Teriora i pabota kKak GOpMbI niepesiadl BHYTPEHHEH SHepriH.

7. TloHATHE TEIIOEMKOCTH U Kakue (akTOphl BIHMAIOT Ha ee BeanuuHy. KakoBo cooTHomeHue
MEX1y H300apHON M H30XOPHO! TEIUIOEMKOCTSAMH JUIsl HICAIBHOTO rasa.




image7.png
Tepmoxumus. Tenora peakuun (Teniosoii 3¢pdexr)
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Tepmoxumua — paszell XUMUYECKOH TEPMOJHMHAMUKH, H3Y4alOIUi TEII0BbIE MPOLECCHI,
COIPOBOXKIAIOMNE XMMHUIECKHE PEAKIHH U (ha30BbIe IPEBPAICHHS.

Tennosoit 3¢pghexm peakyuu — 312 Ta TEIUIOTA, KOTOPAst BBIIEIAETCS UM IOTIIOMIAETCS B
XOJe TIIOJTHOCTBIO HEOOpaTHMOro H300apHOTrO (KOrJa coBepIIaeTcss TOIBKO paboTa
PACIIMPEeHNs) WX HU30XOPHOTrO (KOrJa HUKAaKOH paboThl HE COBEpIIAETCS) HMPOLECCOB IPH
YCIIOBHH, YTO TeMIIepaTypa HCXOMHBIX H KOHEUHBIX BEIIECTB OJMHAKOBA.

TemnoBoit 3dhekT peaknuu mpu MOCTOSHHOM 00beMe (Qv) COOTBETCTBYET H3MEHEHHIO
BHYTPEHHEH SHepIUH MeXKy KOHEYHOM U HaYaIbHOM COCTOSHHSIMI:

Oy=4U=U>-U;

Temnora peakiuy Py IOCTOSHHOM JaBIECHUH PaBHA H3MEHEHUIO SHTAJIbIINH:

0,=AH=H,-H,

Eciu Qp, Qv <0, To peaknus 3HI0TepMUYecKas (CHCTeMa HOTIIOAET TeIUIOTY).

Ecimu Qp, Qv > 0, To peakuus 5k30TepMHYecKast (CHCTEMA BEIIEISET TEILIOTY).

AH > 0 — peakyus sndomepmuyeckasn; AH < 0 — peakyus sK30mepmuieckas.

Tepmoaunamudeckas popma 3amuc: Crpagp + Oz = CO2r; AH = - 393,5 x/Ix.

Tepmoxumuueckas popma 3amucu: Crpag + Oz = CO2¢y + 393,5 x/Ik.

Mexny Op 1 Qv JUISL peakliy C y9acTHEM HJIealbHbIX Ia30B CYNIECTBYET COOTHOLICHHUE.

Paccmorpum peakuuto a4 + bB — ¢C + dD. Ecnu peakuusi UIeT NMpU HOCTOSHHOM
JABIICHUU p U €CIH V2 U V] — COOTBETCTBEHHO 0OBEMBI KOHEYHOT'O H HA4aJIbHOTO COCTOSHUIM,
TO

AH =AU + pAV = AU + p(Vs =i ;;AH = 0, ;AU = Oy = Q, = Oy + pAV
Tak Kak peakiusi OCYIIECTBISIETCS MEKITY HICATBHBIMA a3aMH, TO
pVa=(c+d)RT; pVi =(a+b)RT
otkyna Q, =0 +[(c+d)—(a+b)[RT =0y +AnRT, THe An — W3MEHEHHE uMCIA
MoJIei ra3000pa3HbIX KOHEYHBIX U HCXOHBIX BEIIECTB PEAKIUH.
JInst KUAKKX U TBEpABIX BemecTB: AV =0= 0, = Oy.
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3akon I'ecca




image10.png
3akon I'ecca obs3aTeseH TOJIBKO JUISL IPOLECCOB, MPOTEKAIOIINUX ITPU TOCTOSTHHOM 0bbeme
WIIA TaBJICHUH. AHanuTH4YecKoe BBIPAXKCHUE 3aKOHA Tecca:

N N
AH., = ZV; - AHY 20800n) — z i - AH 7 208ucx)

i=1 J=
rae AH; 298 -~ CTaHJapTHas TCILIOTA OGPBSOBHHI/ISI BCIICCTBA, Vi’vj_ CTEXUOMETPUIECCKHUE

kodd¢umenter. TakuMm 06pa3oM, TemwIoBoH 3(G(EKT peakmuu paBeH PasHOCTH CYyMM
CTaHJAPTHBIX TEILIOT 00pa30BaHMs KOHEUHBIX U UCXOIHBIX BEIIECTB.

Cmanoapmnoii mennomoit 006pa3oeanusn éeujecmea Ha3bIBACTCS TEIUIOTA, BhIIEIseMast
WITH HOTJIoIaeMast IpH 00pa30BaHUH | MOJb BEIIecTBa U3 IPOCTHIX BEMIECTB MIIH DIEMEHTOB
IIPH CTAaHAAPTHEIX ycnoBUsX (t =25 °C, p = 1 atm). TemtoTs! 06pa3oBaHHs IPOCTHIX BEIIECTB
PaBHEI HyMIO. 3HAUCHHS CTAaHJAPTHBIX TEILIOT 00pa30BaHMUs HAXOJATCS B CIPABOYHHKAX.
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CaencrBus u3 3akona I'ecca
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1. TemmoBoit 3bdeKT mpsAMOI peaknuu paBeH MO BEIWYHHE W MPOTHBOIIOIOKEH IO
3HAKy TeIuIoBoMY 3(hdeKTy 00parHoii peakiu. Hamprmep:
% Ha+ % Cl=HCl, AH:, =-923k/owc/ monw
HCl="2Hy+ "2 CL, AH:, =923x/xc/ mom
2. Ecnd COBEpINAIOTCS J[BE PEAKIMH, IPUBOJIAIIME M3 PA3IMYHBIX UCXOIHBIX COCTOSHUIA
K OJIMHAKOBBIM KOHEYHBIM COCTOSHHSM, TO DPAa3sHUIA MEKIY WX TEIUIOBBIMH 3(hdexTamu
MpeJICTaBIsIeT CO00i TErmoBoi d((EKT mepexosa W3 OJHOrO HAYAIBHOTO COCTOSHHS B
Jpyroe.
3. Ecid coBepIIaoTCs B PEAKIHH, IPHBOJISIIIE U3 OJMHAKOBBIX HCXOIHBIX COCTOSHMUI
K Ppa3MYHBIM KOHEYHBIM COCTOSIHHSAM, TO Pa3HHIIA MEXKIy WX TEIUIOBBIMH 3(dhexTamu
MpeJICTaBISIET CO00M TEITOBOi 3B (EKT mepexoia U3 0JHOTO KOHEYHOTO COCTOSHUS B JIPYTOE.
4. TemnoBoil 3(PGheKT peakiMy paBeH pPA3HOCTH MEKIY CYMMOM TEIUIOT CrOpaHHs
HCXOJIHBIX BEIIECTB U CYMMOH TEIUIOT CTOPAHUS KOHEYHBIX BEIECTB.

N
AHi.p. = ZV,' . AH;@,,(m-r) - ZVJ' 'AHZ?Up(K(m)
i=1

Tae v,,v, - CTEXHOMETPHIECKHE KOI(QDUIHeHTs; AH,

- CTAaHIapTHBIE TEIIOTHI
Cropasus.

Cmanoapmuoii meniomoi cz0panus 6euwjecmea — HA3bIBACTCS TEILUIOBOH 3(deKT
OKHCIIEHUS] KUCIOPOJOoM 1 MONb BemecTBa ¢ 00pa3oBaHHMEM BBICHINX OKCHJIOB H BOABI IIpU

CTaHIapPTHBIX YCIIOBUSX. TerutoTst CropaHus BBICIHINX OKCUJIOB NMPHUHHUMAIOT PaBHBIMH HYIIIO.
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8. IlpuBenute omnpejeieHue MOHATHS TEILIOBOH 3P PeKT mpouecca.

9. Temnosble 3pdHEKTH peakyy MPH HOCTOSHHOM 00beMe ¥ TaBICHHH H CBA3b MEX/y HUMH.
10. Chopmymmpyiite 3akoH I'ecca M ClIeICTBHS U3 HETO.
11. Yro Ha3bIBaeTCS CTAHIAPTHOH TEILIOTONH 00pa30BaHUS M CrOPaHUS?
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Tennoson 3@dekT XMMUYeCcKux peaxkumn
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Peaknuu 5K30TepMHYECKHE H DHAOTEPMHYECKHEe. XUMHYECKUE PEaKI[Ui
IIPOTEKAIOT B Pa3/JMYHBIX YCJOBUsIX. BO MHOrMX ciydasix, HalpuMep IIpH rope-
HUH GeH3MHa, IPUPOJIHOTO ra3za W APYIMX TOPIOYMX BEIIECTB, HarpeBanue Tpeby-
€TCsI TOJILKO JUUIsi BOBHUKHOBEHHUST peakiMy (HarpeBaHue CIY>KUT KakK Obl TOMY-
koM). IIpu TakuxX peaknusiX BBIAEJSIETCS TEILIOTA.

Peakuyu, npoTekaioniye ¢ BbIZIeJIEHHEM TEIUIOThI, Ha3bIBAIOT 9K30TEPMH-
YeCKHMH (OT Tpeu. «9K30» — HaApy#cy).

M3BeCTHBI U TaKHe PEeakiiHu, /Uil IPOTEKAHUsI KOTOPHIX TpeOyeTcst Harpesa-
HUE WJIN IPUTOK JIPYroro BU/IAa SHEPrHK, HeOOXO/MMBbIE KaK /IS BOSHUKHOBEHHS,
TaK U IS POIOJIKEHNs laHHoi peakiuu. Hanpumep, M3BeCTHSIK IpeBpamiaercs
B JKJKEHYIO M3BECThb I[PH HENPEPBIBHOM HATrPEBaHWM B TEYEHUE BCErO Ipolecca
pasnoxenusi. Bona pasnaraercst B pesyJibTaTe IPUTOKA 2J€KTPUYECKOH SHEPruy,
KOTOpasi HeoOXO/[MMA HE TOJILKO /IUIsl BOSHUKHOBEHUST PEAKIIUH, HO U /LIS €€ TIPo-
TEeKaHUS.

Peakuuu, nporexkaiomue ¢ NOIJONMEHHEM HEPrHH, Ha3bIBalOT 3H/I0TEp-
MHYECKHMH (OT Ipey. «dHA0» — GHYMPD).

XuMuYecKre peakuy Ha IPAKTHKE MUCIOJb3YIOTCA He TOMbKO IS Moyye-
HHUSA Pas3/MYHBIX BEILIECTB, HO M KaK MCTOYHUK sHepruu. lloaromy HeoOXoauMO
HAYYHTBCSI PACCYMTHIBATH KOJIHYECTBO BBLIEJISIONIEHCS WM MOrJIomamuieics
3HEPrHH B BUJE TEIUIOTHI 110 YPABHEHUSIM XUMHYECKUX PeakIHii.
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(c. 14—15). B Bujte TepMOXHMHYECKOTO YPaBHEHHUS ITOT MPOLECC MOXKHO 3allH-
caTh Tak:
2H,0 (k.) === 2H, (1)} + 0, (r.) ] — 484 x/Ix

IHeprus, KOTopasi B 3TOM IIpoliecce rorvonaercs, ve ucyesaer. OHa akky-
MyJpyercst B obpasyiomuxcest BeniectBax — B kucaopoge O, u Bogopoxe H,.
ITO 03HAYAeT, YTO nojyyenHsie Kucaopox O, u Boxopon H, na 484 k/Ix Goraue
9Heprueii, yeM ucxoznHoe BemectBo — Boga H,O. B Tom, 4TO 3TO HeficTBUTENBHO
TaK, MOXKHO yOeIuThCs, TIPOJIe/IaB 0OPaTHYIO PEAKIHIO, T. €. IIYTeM CKHTaHHUS BO-
ZI0pOJIa NOAYYUTh BoAy. OIBIT OKA3bIBAET, YTO IIPH 3TOM BBIIEJISIETCS TAaKOe JKe
KOJIMYECTBO 3HEPIHHU, KOTOPOE ObLIO 3aTPayeHO HA PasJiOKeHHE BOJbI:

2H, (r.) + O, (1.) = 2H,0 (r.) + 484 k]/Ix

Boiiesisionasca mpu XUMHYECKUX PeakIuaAX SHEpPrisi MOKeT ObITh IpeBpa-
IIeHa B IpyrHe BU/bI SHepruu. Tak, HalpuMep, IPU CKUTAHUHU TOIUIMBA B COOT-
BETCTBYIOIIUX YCTPOICTBAX BBIAEJISIOMIAsCS JHEPTHs IIpeBpallaeTcs B 3JIeKTPH-
4yeckyio u T./A. IIpu 3TOM BCce 3TH INPOLECCH IPOTEKAIOT B COOTBETCTBUH C
3aKOHOM COXPAHEHMsl W MPEBPALIEHIs IHEPIUU.
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TepmoxuMuYecKkHe ypaBHeHHs. [IpH COCTaBJIeHHM XMMWYECKUX YpaBHe-
HHMH BbIIEJIEHUE WJIH IIOIJIOIIEHHE TEIIOThI YCIOBHO 0003HAYaloT 3HaKoM Q:

C(1tB.)+0,(r.)=CO,(.)+Q

KomuecTBo aHEpruy, KOTOPOe BBIIEJSAETCS MJIM MOIJIONACTCS B XMMHUYe-
CKHX PEaKIUsIX, MOJKET OBITh M3MEPEHO MPHU TOMOIIM KaJopuMeTpa (CM. Kypc
¢usuku). [ToncraBuB BMecTo Q ero 4yMcJeHHOe 3HaUYeHHe, XMMHYECKHe ypaBHe-
HHUSI U300pakaioT Tak:

C (1B.) + O, (1) = CO, (r.) + 402,24 k]I
2HgO (18.) = 2Hg (x.) + O, (r.) — 180 K1k

Konuuecmeo mensiomot, K0mopoe 6bi0ensAemcs Ui noziouaem-
CA NPU XUMUMECKOU peaxuyuu, HA3bI8Alom menosvim 3Pdexmom

peaxyuu.

Xumuueckue ypasnenusi, 6 KOMOPHLIX YKAILIGACMCA MENAOEOU
adppexm, nazviéaiom mepmoxumurecKuMu.

B TepMOXMMHYECKNX YPaBHEHUSX, B OTJIMYUE OT OOBIYHBIX XUMUUYECKHX,
006s13aTesIbHO YKa3bIBAIOT arperaTHoe COCTOSIHUE BEIlecTBa (TBepoe, KMIKOe, ra-
3000pasHoe).

[Tostb3ysiChb TEPMOXHMUYECKMMH yPaBHEHUSIMH, MOKHO HPOU3BOAUTH pas-
JINYHbIE PACYETHL.

IIpeBpamenne u coXpaHeHHe IHEPrHH NPH XHMHYECKHX peakuusix. Bam
YK€ M3BECTHO, YTO IIOJ /EeHCTBHEM IIOCTOSHHOTO TOKA BOJa pasjiaraeTcs
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11. llpuBeauTe npumepbl 9K30TEPMU-
YeCKUX M 3HjoTepMuYeckux peaxuuit. Ha-
NMHIIATE YPABHEHUS] COOTBETCTBYIOLMX pe-
AKIMUH M JjlaiiTe MOSICHeHUsL.

12. Yem OTAMHAIOTCS XHMHUYECKHE
YPaBHEHHsI OT TEPMOXMMHYECKHX YypaBHE-
Huit? IlosicHuTe Ha KOHKPETHBIX IIpUMEpax.

13. IlpuBeanTe TPU IpHUMEpa TEPMO-
XMMHYECKHX peakuuii. Hamummure ypabhe-
HUSA 9THX Peaxiui.
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OCHOBBI XUMHYECKOM TEPMOJUHAMMKHN
1.1. OcHOBHBbIE MOHATHSI XHMHY€CKOii TePMOAHHAMHKH

Xumuueckas mepmoounamuka — oo61actb (HU3MIECKOH XHMHH, B KOTOPOH Ha OCHOBE
3aKOHOB O0IIel TepMOINHAMIKH H3y4alOTCs TEIUIOBBIC OalaHCHl (PU3MIECKUX M XHMHYIECKUX
MIPOIIECCOB B PA3NIMYHBIX YCIOBHSX, YCTAHABIMBAETCS BO3MOXKHOCTD M HAIPABICHHUE TCUCHUS
mporiecca.

Tepmoounamuueckana cucmema — 53TO TEIO WIM TIpyNna Tel, HAXOAAIIUXCA BO
B3aMMOJICHCTBUH M OTHENICHHBIC BHIMMON WM BOOOpaXKaeMOH IIOBEPXHOCTBIO pa3jiena OT
okpyxkaromei cpensl. Okpykaromas cpefja — 3T0 BCE TeJla BHE CHCTEMBIL.

TepMOJMHAMUYECKHE CHCTEMBI COCTOST M3 OYECHb OONBINOrO YHCIA MajblX YacTHI, T. €.
SIBIIICTCS. MAKPOCHCTEMOH. Pa3imyaror cienyromnye TepMOIHHAMHIECKHE CHCTEMBIL:

1. Omxpoimas (ectb OOMEH C OKpYyXarolleld Cpefold M JHEprueil, U BEUICCTBOM).
IIpumep: kuUBOI OpraHu3M.

2. 3axkpuimas (ectb OOMEH ¢ OKpyXalomed cpemoil Tompko osHeprueit). Ilpmmep:
3amasHHas aMITyJIa.

3. H3onuposannas (Het oOMEHa C OKPYXKaIOIIEeH CPeoil HU BELIECTBOM, HU HEPTUeH).
ITpumepoM cHCTeMBI, HNpHONMKAIOMEicss K H30IMPOBAHHOW, SBISETCS 3aKPHITHIA COCYI
Jlbroapa (TepMoc), 3aIOIHEHHbIN CMECHIO BOJBI CO JIBIOM.

CHucTeMa XapaKTepu3yeTcss HEKOTOPHIME (DH3UYECKMMU M XHMUYECKHMH CBOHCTBaMH:
nasneHueM (P), oosemoM (), Temneparypoii (7), koruentpanueid (C) u T. 1. OTH cBolicTBa
Ha3bIBAIOTCS napamempamu cucmemsl. IlapaMeTps! KacCHGUIUPYIOTCS Ha:

e Hesagucumbie (MOTYT H3MEHSTHCS B HEKOTOPBIX IIpesieNiax).

®  3asucumvie (IPUHAMAIOT SAUHCTBEHHO BO3MOXHOE 3HAUCHHE B JAHHBIX YCIOBHSAX).

ITapameTps! OBIBAIOT:

e Unmencuenvie (He 3aBHCAT OT MacChl BEIIECTBA U HE IIOJUHMHSIOTCS 3aKOHY
aputuBHOCTH). [IpuMmep: naBnenue P, remmneparypa T.

e Oxcmencusnvie (3aBUCAT OT MACCHI BEIECTBA U MOJIHHSIOTCS 3aKOHY aJIUTUBHOCTH).
ITpumep: 06vem V, xonnentpanus C.

COBOKYITHOCTb I1apaMeTPOB, IPHHUAMAIOINX OHPEIENCHHOE 3HAYCHHE, ONPEACISIOT
COCTOSIHHE CHCTeMBI. IlapaMeTphl CBS3aHBI MEXKIy cO00i ypaBHEHHEM, KOTOPOE Ha3bIBAETCS
ypasnenuem cocmoanusn: f (p, V, T) = 0. Hammpumep, U1sl WA€aIbHOTO ra3za 3TO ypaBHEHHE
Menpeneesa-Knaneiipona: PV = nRT.

Iox mepmodunamuueckum npoyeccom TOHUMAIOT BCSAKOE M3MEHEHUE COCTOSHHSA
CHCTEMBI, COIIPOBOKIAIONIEECs] H3MEHEHHEM XOTs OBl OXHOTO ITapaMeTpa COCTOSHHS.

TepMoMHAMUYECKHIT IPOLiecC KIACCU(PUIIUPYIOTCS Ha:

e zorepmuueckuii (T = const).

e Uzobapnwiii (P = const).

e Uzoxopnuwui (V = const).

o Aouabamuyeckuii (HeT 0OOMEHa TEIUIOTOH MEX/y CHCTEMOI! U BHeNIHel cpenoit, Q=0).

TepMoaMHAMUYECKHE IPOLECCHI TAKKe OBIBAIOT:

e OOGpaTuMBIe M HEOOpaTHMBIE.

e PaBHOBECHEIC U HEPaBHOBECHBIE.




image2.png
Pagnosecnblii npoyecc — 3TO HETIPEPBIBHBIN OSCKOHEYHO MEIJICHHBIN PsiJi PABHOBECHBIX
COCTOSIHH, Yepe3 KOTOpBIC MPOXOAUT CHCTEMa B MPSIMOM M OOpAaTHOM HANpaBlICHUH U MPU
9TOM COBEpIIACTCS MaKCHMalIbHast paboTa.

Iporecc, KOTOPBIit MOXXKHO ITPOBECTH B MPSIMOM U 00paTHOM HalpaBlIeHHH 03 H3MECHEHHS
HE TOJIKO B CHCTEME, HO B OKPY’)KarolIeil cpejie, Ha3bIBACTCS 00pamumbim.

CpaBHMBasi NOHSATHS PaBHOBECHBII W OOpaTHMBI MHPOIECC, MOXHO BHAETh, YTO ITH
TIOHATHS OTPAXAIOT OJIMH U TOT K€ IpoIece.

Ecnu ke B pe3ynbTaTe NMPOTEKaHWs Ipolecca B MPSIMOM M OOpPaTHOM HAIPaBICHUSX B
CHCTEME OCTaHYTCS KaKue-THOO H3MEHEHHUs, TO IpPOLECC HAa3bIBACTCS HeOoOpamumbIm.
HeobOpaTumMocTh HE O3HA4YaeT, 4YTO €ro HeNb3s MPOBECTH B OOPaTHOM HaIpaBICHHH.
HeoGpaTumeblii 03Ha4aeT JIUIIb TO, YTO 3TO BO3PAICHHE HEBO3MOXKHO IPU TOMOLIU TOU Ke
PpaboThI U TEIUIOTHI, KOTOPBIE OBUTH MOJIYYEHBI IIPH IPSIMOM IIPOLECCe.

1.2. IlepBblii 3aKOH TEPMOAHHAMHKH

ITepBblii 3aKOH TEPMOIUHAMUKH SBIIICTCS 3aKOHOM COXPAHECHHS H IPEBPAIlCHHUs SHEPIHI
IPHMEHHTENBHO K TePMOAUHAMHIYECKUM IporneccaM. [1epBblif 3ak0H TepMOIMHAMUKH UMEET
HECKOIIbKO (pOPMYITHPOBOK, HO BCE OHH BBIPAXAIOT OAHY M Ty XK€ CYTh! COXPaHEHHE U
9KBHBAICHTHOCTb SHEPIHH IIPU B3aUMHBIX IePeX0/1axX pa3IMYHbIX BUIOB ee ApYT B ApYra.

Dopmynuposku I 3akona mepmoounamuxu:

e DHeprus He BO3HHKAeT M3 HUYETO U He HCUYe3aeT OecclIenHO, a MePEeXOIUT U3 OJHOU
(OpPMEI B IPYTyIO B CTPOTO SKBUBATICHTHOM COOTHOLICHUH.

e B m3onmpoBaHHOI cHCTeMe CyMMa BCeX BHJIOB SHEPIUH IIOCTOSHHA.

e Beunslif nBuratens (mepneTyM MOOWIIE) IIEPBOTO POAA HEBO3MOXKEH, T. €. MAIHHEL,
KoTOpasi coBepmiana ObI pabOTy, He 3aTpadyuBas Ha 3TO COOTBETCTBYIOIIETO KOIUYECTBA
JHEpTHU U3 BHE.

AmnanuTHYecKkoe BRIpaxkeHue | 3akoHa TepMOTUHAMUKHI

JULSL 3aKPBITOH CHCTEMBL:

dU = 6Q — 04 (mubdepennnansuas Gpopma)
AU = Q — A (uarerpansHas Gpopma);
JULSL H30JIMPOBAHHOMN CHCTEMBIL:
dU = 0 (mupepernnansHas popma)
AU = 0 (urTerpanbHas popma).

W3 mepBoro 3akoHa TEPMOIAMHAMUKH CIEAYeT: JUIL BCEX TEPMOJHHAMHYECKUX CHCTEM
CymecTByeT (yHKIUS COCTOSHHS, Ha3plBaeMas BHyTpeHHeH oSHeprued (U), U3MeHEeHHe
KOTOpOI IIpU Hepexojie CHCTEMBI U3 COCTOSIHHUS | B COCTOSHHS 2 PaBHO PAa3HOCTH MEXIY
TerioTold (Q), TOINIOMIEHHOW CHCTEMOH U3 OKpyXarolled cpensl, H pabotoil (4),
COBEpIICHHON CHCTeMOH. DYHKUUAMU COCMOANUA HA3BIBAIOTCS Takue (YHKIUH, KOTOPHIE
HE 3aBUCAT OT IYTH MEPeXOfa, a ONPEIEeNIOTCS TOJNBKO HAaYabHBIM M KOHEYHBIM
COCTOSIHHSIMH.

1.3.IloHATHS BHYTPEHHeEi Hepruu, padboTsl,
TEIJIOThI U TeMJIOEMKOCTH TEPMOAMHAMHUYECKOH CHCTEMBbI

[lonHas »Heprus TEPMOAMHAMHUYECKOW CHCTEMbI CKJIAJbIBACTCS M3 KHHETHYECKOH H
MOTCHIMAIBHON SHEPTHHU CHUCTEMBI B 1ENIOM (Exu + Enom) ¥ BHYTpeHHeH 3Hepruu (U).
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BryTpeHHSS 3HEpPTUsST — 3TO SHEPTHs sAEp, JJIEKTPOHOB, SHEPTHUS CBs3EH
aTOMOB B MOJIEKYyJIe, OHEPrusl B3aHUMOJICWCTBUS MEXAY MOJIEKYJIaMH,
BpalarenbHas, IOCTymaTelbHast, KoJeOaTenbHasi SHEPTUs YacTHIl U T. 1.

Buympennas smepzus — 3T0 COBOKYITHOCTH NOTEHI[HAIBHOH M KUHETHYECKOU SHEPrHil
YaCTHI], COCTABIIIONINX CHCTeMy. sl Hee HeT HylsI OTCYETa, T. €. HET TAKOTO COCTOSHHS, T/Ie
U=0.

Vi3MeHeHHe BHYTPEHHEH JHEPTHM, KaK CleIyeT U3 HepBOro 3aKOHAa TePMOAMHAMHKH,
BO3MOJKHO 33 CUET COBEPIICHHUS pabOTHI U Iepeladd TeIlia, O3TOMY:

Paboma — »>To QopMa mepenaudl SHEPTHH IIyTeM YHOPSJOYHOIO HAIPABICHHOIO
JBIDKCHHS JaCTHIL.

Tennoma — 310 opMa Iepenaddl SHEPIHU IyTeM HEYIOPSAOYHOTO XAOTHYECKOIO
JBIDKCHHS JaCTHIL.

Temnora u pabora He 001afalOT CBOMCTBAMH (DYHKIIMH COCTOSIHUS, TaK KaK 3aBHCSAT OT
IIyTH IIepexoja U3 cocTosHus 1 B cocTosHHe 2. Hemb3s ToBOpHTH, 4TO cHcTeMa 00nazaeT
3aI1acoM SHEpPIUH H TeIUIa, T.K. TH BEIMYHMHEI 3aBUCAT OT YCJIOBHUH IIEPEX0Ja, T. €. SBIIOTCS
(byHKIMSMHE IIporecca.

B Mexnynaponnoii cucreme enunun (CH) BHyTpeHHSS SHeprus, TeIUIOTa M paboTa
HMEIOT Pa3MEPHOCTh SHEPIHH U BHIPXKAIOTCS B IDKOYIX (JIx).

BaxxHEHIIMM CBOHCTBOM TEILIOTHI SBIIETCS TEIIIOEMKOCTb.

Tennoemkocms — 3TO KOJMYECTBO TEIIAa, KOTOPOE HYXKHO IOABECTH K EIUHHIE
BEIIeCTBA, 4TOOBI MOBBICHTH €ro Temmeparypy Ha 1 rpagyc. Ecmu enunmueif BemecTsa
sBisieTcst 1 1, TOo 310 ydenvnas mennoemkocms (Cyo), ecnu — 1 MOIb, TO 3TO MoaApHAaA
mennoemxocmy (C).

Cyo, [Jx/(r-K)]; C, [Ax/(Momb-K)]; C = Cy9-M, M — MonsipHast Macca BeLIECTBA.

Pa3nuyaroT CpesHIO U HCTHHHYIO TEIIOEMKOCTH.

CpenHsist TEIUI0EMKOCTb:

C= L
L,-1
I/ICTI/IHH&S{ TEIUIOEMKOCTb COOTBETCTBYET GCCKOHG‘IHO MaJIOMy U3MEHEHUIO TEMIIEPATYPHI:
_90
or’

B 3aBHCHMMOCTH OT YCIOBHMH, IpPU KOTOPBIX IIPOM3BOJAT HArPEBaHUE, DPa3JIUYaIOT
TEIJI0OEMKOCTH TIPH TIOCTOSIHHOM 00beMe Cy M TIpH TTOCTOSIHHOM JaBieHnu Cp.
du dH
C,=—7C, =—r.
dT" " dT
Oynxnus H = U + pV HasbiBaetcs sHTaNbIUs. Tak xak U, p, V' — QYHKIHE COCTOSHHSA, TO
u H sBnsiercs ¢pyHKIMeR cocTosiHUA. TermmoeMKocTh He sBisieTcs: GYHKIMEH COCTOSHHS, TaK
KaK 3aBUCHUT OT THIIA IIPOLECCA.
HW306apHast TEIUIOEMKOCTb CBSI3aHA C H30XOPHOH TeII0eMKOCThI0 hopMynoi Maiiepa:
Cp =Cy +R.
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CBoiicTBa JHTPONHUHU
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1. DnTpomus sBisieTcs GYHKIHEH COCTOSHUS.

2. DHTpomus sBIseTCS Mepoi xaoca B cucTeMe. Uem Ooiblie Xaoc, T€M SHTPOIHS
6onbIIe: Sps. cocm. < Sacuo. coem. < Spem. 2as < Sudean. zas-

3. DHTponus SBISETCS MEpOil HAaNpaBIEHHOCTH IPOLECCOB B M30JIMPOBAHHOHN CHCTEMeE
WM 1S ainabatindeckux nporeccoB o0 = 0 = dS > 0. CrneoBarensHo,

® Ui CAaMOIPOU3BOJIBHBIX IPOIECCOB: dS > 0;

® Ui PaBHOBECHBIX MPOIECCOB: dS = 0,

® Ui HECAaMOIIPOU3BOJIBHBIX MPOLECCOB: dS < 0.




