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TepMmoxmmimueckme ypaBHeHs

IHTepecHO, uTO OyIeT c aHepruevi, ecyy MOJIIyYUTb CUAEePUT?

1) Hammcars xMMmdecKye peaKuny MOJIyYeHWS U3 IIPOCTBIX BeIlleCTB:

C OCO

HOI—IO)

CO, +HO+Fe FeCO, + H,
2) HOCMOTpeTB cnpaBqubIe HaHHBIeZ

C +0,= CO()+394

H O I—IO +2*285

N (1]

BelwectBO JHTanbNus
3) COCTaBJIﬂeM ypaBHeﬂme obpasoBaHus, kx/monb

CO, + H,O + Fe = FeCO, + H, + Q co, -394
Q= Z(I‘IPO,H,YKTOB) - Z(I/ICXO,H,HT/IKOB)= H O 585
(-738 + 0) - (-394 +-285) = -5

2
FeCO, 738




Tepmomunammka

KoneuHo Bcé He Tak IIpocTo...

Hauana TePMOAWHAMMKN | npaevTs | nosedTs koa]

Hynesoe Hayano TEPMOAMHAMMKN | npzeuTs | npasuTs «oa |

Hyriesoe Ha+ano TepMoanHaMIK HasBaHO TaK NOTOMY, HTO OHO Gbino CHOPMYNHPOBAHO Y>Xe NOCNE TOrD, KaK NEpPEOe M ETOPOE Ha4arno BOLUNK B YHCNO YCTOABLUMXCA HayHHBX NOHATMI. OHO ¥ uTo cucTema ¢ B "
OCTAETCS B HEM CKOJTb YTOAHO ACNATO, ECNINA yenosus (141051 Owo Takre oBupm e}, 36T HANMLKE B CUCTEME MEXAHWYECKOrD, TENMOBOrO 1 i, a Takke das. Ki DI AOCTYMPYET NHLb
HO HIEro HE FOBOPHT O BPEMEHM €10 JOCTUNEHHA.
B nuTepaType B Hynesoe Ha4ano Taloke YacTo 0 cBoMCTEax Te MO¥ET mexay 5 7 0 A, To ecTb ", i BHyTpeHHe# ", HO He Np "
Moctynar o 17y 4TO €CrM ABa Tena, pasaend TaKoil NeperopoaKoi | Vi), HaXoARTCA B PpaBHoBECHM MeXAy COBOM, To NioSoe TpeTse Teno, B p C oaHuM us 3TUX Ten, Gyaet TaKke U e p C Apyrum Tenom.
WHave roeops, ecnu Aee 3aMKHYTHIE CUCTEMBI A 1 B Np1BEaEeHE! B TENMOBOI KOHTAKT APYT C APYroM, TO Noche A nonHoit i A+B cuctemsl A u B ByayT B Aapyr ¢ apyrom. Mpy 3TOM KaK3aA U3 cucTem A i B cama no cebe Takke HaXoaUTCR B COCTORHMM
TEPMOAMHAMUHECKOTO PaBrHOBECHA. TOraa ecni cicTems B # C HaxoAATCA B TENNOEOM PABHOBECHH, TO CHCTEMB! A 1 C Talkoke HaxQAATCA B TENMOBOM PABHOBECHM MeXay CoGo#
B MHOR3bISHOI 1 NEPEBOAHON NHTEPATYPE YaCTO HYNEBLIM HA4ANOM cam nocrynar o Tennosoro (1ais] g o moryT «MHYC NepsbiMy Ha4anom2®]. BaxHOCTL NOCTYNaTa 0 TPaHSUTUBHOCTH COCTONT B TOM, STO OH NOSBONSET EBECTH HEKOTOPYIO hYHKLUAK
cHCTEMb!, i SMAUPLHECKOU TEMNEPATYPLI, TO CTb CO3A3BATL NPHBOPLI ANS M3MEPEHHA TEMNEPATYPLI 1pi TeMneparyp, c TaKoro NpiSopa — TEPMOMETPA. ECTb YCNOBWE TENNOBOT0 PABHOBECHS CUCTEM (UMK YACTEN OAHOM M TOW e CUCTEMBI).

Mepeoe Ha4ano TEPMOAMHAMMKN | npasuTs | npaswTs koa |

Mepeoe Hasano " 3aKOH ZHEPIUM K 3anavam " 034 EE4HOM NEepeoro poaa, To ecT 7 pabory Bes 3aTpaT 3HEPrUM.

BryTperkiow skepruio [ TEpMOAMHAMMSECKON CUCTEMBI MOKHO ABYMA , Hag Hew paboty unu c 7 cpegon. Mepsoe Hasano y . 4TO TENNOTa, y M, MOET Ha Y TP " SHEPrUM W Ha 3TOR # pabotbl,
4TO MOXHO 3anucaTs kak §Q = JA + dU. 3nece dU — nonkbiit anddbeperuman sryTpeHHE! SHepn cacTembl, §Q — TennoTki, cucteme, adA — 6 Manaa unu pabora, 2 #. Tak kax paboTa 1 TENNOTa He ABNAIOTCR (YHKLUMAMM COCTOAHIS, A 3aBUCAT OT cnocoBa nepexoaa
CHCTEMBI U3 OHOTO 8 Apyroe, 3anuce ¢ 4§, wToGsl DKHYTb, 4T 5Q) # §.A — 370 GECKOHELHO Marbie BENMUMHBI, KOTOPE HEMb3R CHUTaTh JUDEpEHLMaNaNMM KaKOW-THGO DyHKLMM

SHamm npudQ udA e g Bhilue 0 TOM, 4TO # cumTatoT padoty, W, ¥ TennoTy, nony y it, npuHATOE B O pabor no

Ecnm cuctema TONbKO yio paboty €€ 00néma, To paBota xak 64 = PdV , rae dV — npupauerine o5xEma. B KBASUCTATUHECKMX NPOLECCAX 3Ta paboTa paeHa paboTe BHELUHVX CHA HAJ CUCTEMON, B3ATOM C 0BPATHEIM 3HAKOM: JA,,,,)‘,F = —dA,, .. . HO ANA HEKBASHCTATUHECKIX NPOLECCOB
3TO COOTHOWEHHE HE BbiNonHReTCR. B obLem cry4ae ar pabota kak cymma §A = Ayday + Azdan+. .. rae Ay, Az, ... — DyHKUIM NAPaMETPOE Gy, 4, ... W TennepaTypsl T, HasbiBaembie 0606WERHEIMY Cunamui? ']

Patory, c < B cucTeme | yio paBory??)), moryT ekigensTs us oBLUEro BeipaXeHUA ANA paboTk! & oTaenkHoe cnaraemoe!?’

BTOpOe Hayano TEPMOAWHAMMKM | npasuTs | npasuTs koa |

Bropoe Havano 3302€T Orp: Ha , KOTOpbIE MOTYT B Tepmoay . W MCKNIoHaeT BENHOMO 4 ET0pOro poaa K STOMY D y npiwén yxe Cagm KapHo B counkerni «O JBICKYLLEH CUne OTHA 1 O MaLLMHAX, CIOCOBHBIX PasBuBaTb 3Ty
cunys["%. Oanaxo Kapto Ha Teopuu ¥ He Aan SCHOH (DOPMYNMPOBKM BTOPOFO Ha4ana TepMoaMHamMmky. 370 Geino caenako 8 1850—1851 rogax Hesasmcumo Knaysuycom 1 KenbsuHom. VIMEETCA HECKOMbKO PasniHHbIX, HO B TO XE BPEMA IKBUBANEHTHbIX (POPMYNMPOBOK STOFO SaKOHa.

TMoctynar KenbeuHa: «HEBOSMOKeH Kpyrogoit NPOLIECC, BAMHCTEEHHBIM PESYNETATOM KOTOPOTO Gino Gl NPOUSE0ACTE0 PaboTel 33 CHET TaKoit Kpyrosoit npouecc T TMnakka, 1 noct | 4TO TaKOW NPOLIECT HEBOSMOXEH.

Mocrynar Knaysiyca: «Tensiora He MOXET CaMONPOM3EONBHO NEPEXOMTL OT TENa MeHee HAarpeToro K Teny Gonee HarpeTomy»'>“. MpOLIECE, NPK KOTOPOM HE NPOMCXOMT HHKEKIX APYIHX i, KPOME NeEpea|y TENNOoTs! OT Tena K rops 3 . Moctynar y 4TO TaKoM NPOUECC HEBOSMOEH. Tennota
MOXET NePeXOAMTL CAMONPOUSEONBHO TONBKO B OJHOM H ot Gonee TENa K MeHee Harp! | ¥ TaKoi NPOLIECC RENAETCA HEOGPATMMbM.

MpUHAB 33 NOCTYNAT HEBO3MOXHOCTL NpoLecca TomcoHa-TnaHKa, MOXHO A0Ka3aTb, YTo npouece Ki " L M3 Ki cneayeT, 4To npouecc ToMCoHa-MNakKa Takke HEBOSMOXKEH.

CneacTEMe BTOPOro Ha4ana TepMoau nocT 08 BBECTH ANA CHCTEM eLUé 0aHY DYHKLMIO S, YK SHTPONMEN, TaKYIK, YTO €€ NOMHbIN ana xkak d§ = 0Q/T'*°). B cosokynHocTH ¢
TEMNEPaTyPOit U BHYTPEHHEN SHEPTHEN, BEEAEHHBIMA B HYTIEEOM M NEPBOM HA4ANaX, SHTPONUR COCTABNRET NOMHLIH HAGOP BENMUMH, biX ANA T aBe U3 YTHIX TPEX BENMHUH, KOTOPBIMK cnncok B (uauke

HE3ABUCHMBINK

TpeTbe Hayano TEPMOAMHAMMKN | npaeuTs | npaswTs koa |

TpeTbe Hauano TEPMOAMHAMMKM UNK Teopema HepHeTa y yTo neoGoit p: # CUCTEMEI MO Mepe NPUBNVAKEHIS TEMNEPATYPE! K aGCONIOTHOMY HYTIHO T 3aBMCETL OT 6o ] K B npeaeny'?’). ®akTMecku cogepatme Teopems: HepHeTa BkniouaeT B ceda A8a nonowerus. Mepeoe

M3 HUX NOCTYNMpyeT npenena npu K Hymio. ¢ 3TOrO NPEAENa NPUHATO NOMAraTh PABHBIM HYTI0, NOSTOMY B NIMTEPATYPE WHOMLA FOEOPAT O TOM, HTO SHTPONMA CHCTEMbI CTREMMTCA K HYMIo NPK CTPEMNeHMM TemnepaTypsi k 0 K. Bropoe HepHcra y 4TO BCE
B6nmamn HynA, CHUCTeMY U3 OIHOTO & Apyroe, Bes 128

HyneBbie SHaueHA TeMNepaTyps i SHTPONMK NPH aGCONIOTHOM HyNe NPUHATS! KaK YA0GHBIE COMALLeHIA ANA YCTPaHeHUa B LwKans! Ans senismH. Hynesoe sHaqerme TemMnepaTypel CryxuT i TouKOM AnA i LKLl TeMNEPaTYP. SHTPONKS, 0GPALLAKILIAACA B HYNb NPH

abCconKTHOM Hyne TEMNEpPaTypb, J . B cnp P BENWUMH YacTo Npi abc A SHTD npw Temnepatype 298,15 K, kotopuie npu Harpeee oT0K 20298 15K

...V OTO IIPOCTO KpaTKoOe OIMCaHVe B BUUKUIIEIIVI.



Torummso 'E'l'

TormmBo — 3TO BelllecTBO, CIOCOOHOE BBIIENIATh 3HEPIUIO B XO[e OITperesIeHHbBIX
ITPOLIECCOB, KOTOPYIO MOXXHO VICIIOJIB30BATh I TEXHWYECKVIX LIeJIevL.

YeJst0BeuecTBO MCIIOJIb3yeT MHOXKECTBO Pa3sHBIX TUIIOB TOIUIVBA.
IIo arperaTHOMY COCTOSIHUM: TBEPIO€, XXMIKOE, ra3000pa3Hoe.



Torso

YeJsroBeuecTBO MCIIOJIb3yeT MHOXKECTBO Pa3HBIX TUIIOB TOIUIVBA.
IIo arperaTHOMY COCTOSTHU: TBEPI0€, XIIKOe, Ta3000pa3Hoe.

TBépioe TOIUIMBO: aHTPaLUT, KAMEHHBIV YIoJlb, OypBIVl yIoJIb, TOPIOYMe CJIaHIIbL, TOPd,
IpOBa.

Kukoe TOIIMBO: IPOOYKTH HepepabOTKM Hed TV — OeH3MH, KepOCUH, Ma3yT, AN3elIb.

['a3000pa3HOe TOIUIMBO: IPVPOIHBIN ra3



TBépooe Torwmmso ﬂ

TeHJIOTBOpHaH CIIOCOOHOCTH - KauecTBO TOIUIVIBA, KOJIMYECTBO 3SHEPINN, KOTOPOE
MO KHO I10JIYUUTD N3 1kr BellecTBa.

Vickortaembie yrjiim WCIIOJIB3YIOT, TaK K€, B XVIMUYEeCKO ITPOMBIIIIEHHOCT. Mx
HarpeBarwT oe3 HOCTYIla BO3HYX (HT/IpOHT/IB) 1 110JIyHaloT MCXOOHbIE BeEIleCTBa [1JIA
CMHTE3a IIaCTMAaccC, KpaCT/ITeHeVI "nT.I.
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Kunkoe TorimBo




['a3000pa3HOe TOIIMBO




Bonopon

PacnpocTpaHeHHOCTb anemMeHTa

(B norapudmMmuyeckom maciurabe)

XviMmueckun 3Hak - H
OtHocuresibHas aromHast macca A (H) =1,008
Xummyeckast popmyra - H,

OtHocuresbHas MoJieKyJisipHast Macca M_(H,) = 2,016
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Bonopon ﬂ
I TonnyyeHue Bomopoma:

2H,0 (x) = 2H,(r) + O,(r) - 484 x/Ix

B 1abopaTopHBIX yCII0BMAX BOOOPOL, IIPOLIle HOJIy4daTh IIpn
B3aVIMOIEVICTBI HEKOTOPBIX METaJUIOB C KMCIIOTaMVi, OOBIYHO
VICHIOJIB3YIOT LIVHK W COJIAHYIO KMCJIOTY:

Zn + 2HCI = ZmCl2 + H2

B mpombIIIuIeHHOCTI BOZOPOL, I10JIY YatoTCs 13
npupozroro raza CH, v 13 BObL




Bonopon

Bonopon - OecIIBeTHBIVI CaMbIV JICTKUII Tas3.
PacTBOpmMOCTE BOOpOaa B BO[e KpariHe Majia.
Temmeparypa cxokenms -252,8C
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XUMHUUyecKye CBOVICTBA

Bomopon, coenvHseTcs ¢ KMCIIOPOIOM. ..
['pemyderi ras - cMech IByX 00BEMOB BOLOPOZIa VI OGHOr0 0O0bEMa

KICIIOPOZa.

Bomopon B3anMmonencTByeT ¢ OKCUgaMiy HEKOTOPBIX MeTaJUIOB:

H2 + CuO = HZO + Cu



