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Anfbl ce3

“@u3MKanpK XoHE KOIOMATBHIK XUMHSA OKYJBIFBI JKOFAaphl OKY OpbIH/a-
PBIHBIH MEJMIIMHA JXK9HE (apMalEeBTHKAa MAMaH/BI alaThlH CTYACHTTEpiHE
apHanrad. OxyneKTeIH aBTOpBl 10 xbutman Oepi Kaszak yiaTThK mMenuuuHa

YHUBEPCUTETIH/IE XUMHSIaH I9pic OKpN, cabak Oepin Kene jxaTkaH Toxupudeni
ycras.

Xumus - Tip1 xKyHenepaeri NpoecTep/ 3epTTeyre KIHe TaHbII Oy e KymTi
Kypau Oonbin TaObUIaTHIH ipreni FeutbiM. COHIBKTAH MeIMIMHANBIK XoHe dapMa-
LEBTUKANBIK ()aKyIbTETTEPiHIH KOFAphl OKY OPbIHIAPBIHBIE CTYACHTTEP] XMMHUS
FBUILIMBIHBIH HET13T1 MAEANApbIH, 3aHIapbIH MEH SMIICTEPIH KETIK Urepyi THic.

XuMHsAHBI OKbIN-YipeHyre Oeminren carartapasiy (180-200) mexreyi
GonranbiHA OalIAHBICTBI ABTOP JKalIbl, OelopraHnuKanbk, OMOQU3MKATIBIK KoHE
KOJUIOMATHK XMMHSHBIH HEri3Jepi KaMTBUIFaH XUMHSHBIH TONBIK KYPCBHIH
MYMKiHZITiHIIE KbICKa dpi TYCIHIKTI eTil XOFaphl JAEHrelae TyciHmipyre
THIPBICKAH.

ABTOpPZIBIH OKYJBIKTBIH i3/[€MITa3 CTYICHTTEePiH XUMHUSIFA I€TeH KbI3bIFYIIbI-
JBIFBIH TYZBIPATBIHBIHA, XMMHK, 6HOTOT, (usHonor, dapmanesT xoHe aopirep-
nepaiy 6ip-6ipiMeH THIFBI3 FEUIBIMH BIHTBIMAKTACTHIFBIH aPTTHIPATHIHBIHA CEHIMI
mon. On 6yHmai BIHTBIMAKTACTBIK Oip-GipiHe JXyBK MaMaHIbKTapIbIH TUTIHAET
Ke3/IECETiH KeHOIp TEPMHUHONOTHSIBIK OKYJIBIKTapBI TY3€Tyre MyMKIHIIK 6epei.

OKyJIBIKTBIH XMMUSIHBIH KONTEreH MacelieNepil TYCIHAIpyAiH qoHeKTiirite,
aHBIKTBUIBIFBIHA, TUTiHIH KapamaWsIMIBUIBIFBIHA GaiIaHBICThl OCHl OKYJIBIKTHI
XUMHSAIBIK JKOFAphl OKY OPBIHAAPHIHBIH CTYyAE€HTTEPIHE, XUMHS NMOHIiHIH
OKBITYIIBLIApbIHA, COHIal-aK OHOIIOT, Aopirep, hapMalesT, 3KOIOITapFa YChIHA/BI.

KeiiGip TapayabIH 0acelHa 3epTTEY/iH HETi3ri MakcaTTapbl MEH MaHpI3/IbI
TYCiHiIKTeMeNepi KenTipinreH. Byn okelpMaHFa op Tapay/bl OKbIII-YHPEHTeHHEH
KEHiH ajra KOHbUIFaH MaKCaTTapFa KOJI XKETKI3reHiH TeKcepyre MyMKiHAik Gepei.
Mamnpi3pl KaFuJanapAaslH rpaUKaibK TYHiHI peTinge Gepinren, kentereH
KECTEJIEp MEH CYPETTEp KapallFaH Tapay/bl UIepy XoHe KalTalayFa, COHAai-aK
XHMUSIBIK KYOBUIBICTap/ABIH ©3apa 0aii/laHBICHH XOHE OJIapABbIH MaTepus
KO3FaJachiHbIH 0acKa opmanapeiMeH OaiinaHbICHIH KOpyre MyMKIiHK Gepei.

ABTOp KO0IKa30aHBI TaJIKpUIAY/a )XOHE OCHI )KYMBICKA aca MaHpI3/Ibl KEHEC
Oeprenzepi ywin C.J1. Acdenausapon atsiarsl Kas¥MY xumus kadeapacsiHbIH
kpi3meTkepiepine acipece A.O.TenereHosa, XK. T.Emosa, JI.I.Bepennosara
eHOEKTIH peneH3eHTTepiHe MEKCi3 aIFIChIH OULaipesi.

OxpipMaHAapabiH OapibK €CKEpTHeNepiH, aKpli-KeHeC, Talam-TileKTepin
aBTOp aca KypMeTIeH KaObUIiaii bl



Kipicne

Du3MKATBK XMMHS FHUIBIMU OH peTinae anFam pet 1752-1754 x.x. naina
Gonasl. OHBIH HETi3iH OPBICTHIH aTaKThl FaabiMbl M.B.JIoMOHOCOB Kasajsl. On
dusuKaNbK XUMHAHBIH OaFapiaMachiH Xacair, op TYpJi ToXUpHOETEp KOPCETTI.
KeiiiH OpBICTBIH aTaKThl FHUIBIMIAPBIHBIH Oipi H.H.BeketoB XapbKoB YHHBEPCH-
TeTiHAe GU3MKAIBK XMMUAIAH JKaHAJaH OHICIICH nopicTepiH OKH 6acTabl.

@U3NKAIBIK XHMHAS — XHMASUIBIK KYOBUIBICTAPABI KdHE PH3IHKAHBIH
KajJnbl YCTAHBIMAAPBIHBIH HeridiHae KaJbIITACKAH OJAPAbIH
3aHIBUILIKTAPBIH TYCIHAIPETiH FHUIBIM.

@U3UKAIBIK XMMHS €Ki TOIl CYPaKTapbiH KapacThipajbl:

1. Op TypAi 3aTTap/bIH KaCHETTEPiHIH KYPBUIBICHIHBIH XHMHAIBIK KYpPaMbIHa,
KYPbUIBICBIHA X@He Oasty 1apTTapbiHa TOyeJIUTIriH 3epTTeH .

2. 3arTap XoHe GONMEKTEPIiH apachIHAAFBl XHMHAIBK PeakUHATAPABIH,
apekeTTep/iH 6acka TYpiepiHiH (GaFbITTATybIH, KbUIAMIBIFBIH, MOJICKYJIANBIK
MEXaHH3iMiH JKOHE TEPMOMHAMMKAIIBIK POLECCTEPAl) XHMHAIBIK KYPBUILICRIHA
OHE MPOLIEC XYPETiH MAPTTapbiHa, COHBIMEH KaTap, CHIPTKBI 9CEP — 3NEKTPIIK,
JKapBIKTHIH JKOHE T.0. ToyeNiIiriH 3epTTel .

KoJ/IONATHI XHMHS - TeTepOren/i KOFaphl INCNePCTLLiKTI KyHesepain
KACHETTepiH jKoHe OH/IA XKYPeTiH npoueccrepai 3epTTelTiH LrimM.

Ko/UIOHNATH XHMHS 3epTTeiiai:

a) XXMK epitinainepi MeH XyMcCak AOpiNiKk 3aTTapJBIH JKETLIreH
TEXHOJIOTHIAPhl MEH AHAIH3 TOCLIIEPI KOUIOMITHI XKyHeNepAiH MOJIEKyIApIbl-
KHHETHKANBK, PEOJIOrHATHIK JKOHE ONTHKAIBIK KACHETTEPiHe HETi3leNTeH;

6) Kypaeni gepinik Kocranapasl 6eryze, arsara xezien JOPLTIK 3aTTapsl
EHTi3y/ie 2NIEKTPOKHHETHKAIBK KyObLIBICTAp (3nexTpodhope3) KONaHbUIa/IbL;

B) Jlopilik NpenapaTTap TEXHOJIOTHACHIH/A KOJUIOHATEI epiTiHAinepi amy MeH
Ta3apTy OHICTEepiH MaianaHaIbl;

r) TypakTsl JOpUTIK 3aTTap/bl aTyFa MYMKiHJIiK GepeTin Koary/sums iiimMiHe
Heri3aenei.

DU3NKATBK XKOHE KOJUIOMATHK XUMHUA Keleci apHaibl MaMaHIapbIHbIH
(apMaleBTHKANIBIK XHMHUS], CHHTETHKAIIBK JOPLUTIK 3apTTap/IbIH TEXHOJIOTHACHI MEH
XUMHACH, QUTONpPENnapaTTapslH TeXHOTOTHACHI, nepinepAiH anTeKalbK
TEXHOJIOTHACH oHe T.6. MAMaHIBIKTAP/BIH HeTi3i 60MbIT TabbUIabL.

Cou cebenTi papmManeBTHKAIBIK OKY OpPBIHAapbIHIA ¢bu3HKANBIK KOHE
KOJUIOMITHIK XUMHSL HTepyiHe YIIKeH MoH GepineTiH oKy noHi peTiHae MaHpI3[bI
pOJIb aTKApaIpl.
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1. XUMUAJbIK TEPMOOWHAMUKAHBIH
HET3OEPI

1 mapay. XuMuAnbIK TepMOAUHAMUKA XKaHe
Ono3HEepreTUKaHbIH 3NeMeHTTepI

1.1. Ar3aparbl 3Heprus MeH 3aT anMacy npouecTepiHid 6aMnaHbichbl.

buorenni 3arTapna akysi3, Mai, keMipcyiapAa KyH 3HEPrHACBIHBIH
XKHMHAKTaIybIMEH Xep OeTiHIeri TIpIIUTK MpolecTepi Heri3heneai )KoHe OChI
3aTTap/IbIH Tipi aF3afaFbl e3repici HOTHKECIHAE SHeprus GemiHes.

A.JlaByasbe (1743-1794) xone I1.JIamnac (1749-1827) enbekrepinen kekin
Tipi aF3ajlaFbl XUMHAIBK ©3repPiCTep MEH SHEPreTHKAIBIK MPOLECTEPAIH 63 apa
GaiinaHbIChl )KOHIHAETI TYCIHIKTep KaJblTaca 6acTapl.

by raneIMaap KanopHMETPUSUIBIK eJIIIeYIIep apKbUIBI TIPIILUTIK IPOLECTEPAEri
SHEPrusAHbIH O6JIiHyi ayaJaFsl OTTETiIMEH Tipi aF3aHbIH A€M aly HOTHXKECiHJe
KOPEKTEHIeH TaFaMIapbIHbIH TOTBIFYbIHAH JKYPETIHAITH KOPCETTi.

XIX- XX F.F. JHEprus MEH JKbUTyJbIH 63apa alHAIBIMBI JKOHIHAET] FHUIBIM
TEPMOIMHAMHKACHIHBIH J1aMyBbIMEH OHOXMMHUSUIIBIK PeaKLMsIIApAaFbl SHEPTHS O3Tre-
PiCiHiH CaHBIK MOJIIIEPiH ECENTeyTe XoHe GaFsIThIH GOIDKayFa MyMKIHIIK Tyazbl.

1.2. Xumuanbik TepMoauHaMUKa NaHi XaHe agicTepi.

OHeprusi MeH OHbIH 0ip Typ/eH 6acKa Typre aiiHAYbIH 3epTTeHTIH FHLIBIM
caJlachblH TePMOJMHAMHKA Jen aTtaiabl. TepMoauMHaMUKaHBIH (HU3NKAIBIK
HeMece MXKaJlbl, TEXHHKAJIbIK, XHMHSUIBIK TYpJiepi Gonasl.

Du3HKAIBIK TEPMOAMHAMHKA 3HEPIHsl aliHATYBIHBIH JKANIbI 3aHIaPbIH
3epTreiai.

OcBI JxanIbl 3aHAap/IBI KATTHI, CYHBIK, a3 KYHiHIET] 3aTTap/ibl MATHUT, 3JIEKTP
epicTepiH, coyie mBIFapy KYObUIBICTaphIH KapacThIpyAa KOJIAaHbUIAIbL.

TexHuKaIbIK TEPMOAHHAMHKA/A TEPMOIHHAMUKAHBIH HKAJINbI 3aHAAPbIH,
JKbLITYy MEH )KYMBICTBIH 63apa aiiHaTy NpolecTepiH CHIATTAY/(A NAMAaJaHAbL.

XMMHAIBIK TEPMOJAHHAMHKA TEPMOAMHAMHKAHBIH 3aHIAPLIH XMMHSUIBIK
npouecTepre KoJJaHyblH 3epTTeii. XUMUAIPK TePMOJMHAMUKA XUMHUSIIBIK,
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peakupsUIap Kesinze epy, GymaHy, KpUCTAIJaHy COHJai-aK Gacka mpouecTeperi
SHEprusHbIH 6ip TypiHEeH eKiHLIi Typre e3repyiH 3epTTeH.

XAMHSUIBIK TEPMOIHHAMMKA 3aH/TbUTHKTAPEIHA CYHEHE OTBIPEIT, MBIHA/IAH
Macenenepai:

1. Peakiyis HOTHIKECIH/IE IIBIFBIMBI €H XOFapbl OHIM aTyFa apHaIFaH MPOLIECTIH
XYPpY KarFJaibiH aHbKTay/a;

2. XMMUSUIBIK PEAKLMAHBIH ©3IrHEH KYPYiH KapacTbipysa;

3. XuMUsUIBIK TIPOLIECTEP/E JKbULy MEH SHEPrUsHBIH 63-apa Gait1aHBICHIH
3epTTeyne;

4. XuMHsUIBIK Tene-TeHAIKTe TYpFaH XyHeleperi peakiusaapAsH KYpy
GaFBITTaphl MEH 3aH/IbUILIKTAPEIH KapacTeIpyFa Oonapl.

XMMHSAIBK MpOecTepAeri XHMUAIBIK TePMOAHHAMHAKA TYPFRICRIHAH
KapacThIpy YIIiH XyHeHiH OacTankpl Kyili MEH OFaH acep €TeTiH (YaKTOpIapAbl
6imy Kaxer.

TepMOAMHAMHKAHBIH Heri3ri YFbIMAapbl MeH HMAPTTAPLI.

TepMOIMHAMHKA/IA KOIAHBUIATHIH TEPMUH/CP MCH YFHIMIAP/IBIH MAaFBIHACBIH
amanplK,

TepMoAMHAMHKAJIBIK XKYiie Ien KoplaraH opTajiaH oiia OeiHreH NeHe
HeMece 03apa (alJaHbICKaH eHenep TOOBLIH alTaAbI.

TepMOIMHAMUKAIBK XyHenep/i rOMOTeHi, reTeporen/i, OKuayJIanFaH,
#a0bIK, ALLIK Jem 0eme/i.

Tomorenai xyiie nen xanacy 6eTTepi KoK, KacuerTepi Gipaeii, 6ip Tekti
HKyHeHi aTalzpl.

T eTeporemi syiie Jer xanacy 6eTi apKbUIbI GoinreH 6ip TeKTi eMec XKyHeHi
araiinel. Tomoreni xyiie 6ip pasana, an reTeporenai xyie GipHeme dasanapaad
TYpajbl.

Kopuiaras opTaMeH 3at (Macca) koHe JHeprus (oKBLITY, KYMBIC) TYpJepiH
AIMACTHIPA AJAMAHTHIH JXKYHeHi OKIay aHFaH JKyie Jen aTaibl.

Kyiieaep
aubK XyHe xa0BbIK XyHe OKILay KyHe
22227
A
s A &% Am % - ;
/& Ary/
%
g
i o T G
Tipi aF3aHBIH JXacyIIachl CyBIFaH Tac
(KopmiaraH OpTaMeH SHep- HAeaN/ibl TEPMOCTATTAFbI
THACHIMEH € MacCachIMEH my3 (TaburaTra MYHIaH
Jie anMacabl) xyHenep KOK)
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Kopmaran opTa MeH 3Heprus aJIMacThIPa aJIaThIH, 0ipak 3aT aJIMacThIpa
aJIMalThIH XKYHeni jka0bIK Kyle Jen aTaiabl. MbIcansl: cybIFaH Tac.

Kopinaran opTamMeH 3aT k9He 3HEPrHsl aJMacy KYPeTiH jKyieHi albIK
JKy#e en aTaiabl. Mpicanbl: afaM, Tipi aF3a (IeM ay, )KBUTy ajIMacy, TAMaKTaHy)

JKyiie xyHiH cHIaTTaHTBIH QYHKIMAIAPABIH 63repici JKYPY JKOJbIHA Toyesi
€MeEC, TEeK KaHa pPeaKlHsAra KaThICATBIH J)KOHE peakilusd HOTIKECIHE TY31LIeTiH
3aTTapbIH KYHiHEe TOYeJi.

IMapamerprnepaid 6apibIFs! ekire GeiHei: SKCTEHCHBTI — MIAMACHI XKYHEHIH
enmemiHe OadnanbicThl mapamerpiep. Onapra kenem (V), macca (m),
xp1nyceiibIMABUIEK (C), imki sHeprus (U), suransnus (H), satponus (S),
TEPMOAMHAMHUKAJIBIK, IOTEHIHAIAP JKaTa bl

HuTeHcuBTi — maMackl )XyHeHIH enmeMiHe OaiilaHpICCBI3 MapamMeTpiep.
Onapra: (temnepatypa (T), xeiceim (P), TeIFBI3ABK ( P ), TYTKBIpIBK (7]),
konnenTpauus (C), xumusaneK moteHnuan ( M ) xarager. Erep xyite GipHewe
XKyHeJeH TysineTiH 6oJica, SKCTEHCHBTI apaMeTpiep MIaMachl KOChLIaIbl, ajl
HHTEHCHBTIK NapaMeTpiep maMackl TeHecedi. Meicansl T, xeme T,
TeMIIEpaTypallap/iaFsl €Ki )KYHe e3apa 8peKeTeCKEH Ie, OJIap/IbIH XKaJIIIbI XKYHEeCIiHIH
TEMIIEpaTypackl OpTa MOHre ue Ooamsl.

bipueme e3repicTepieH KeWiH Xyile OacTamkpl KyHiHe KeleTiH
TEpMOIHHAMUKAIIBIK, IIPOLECT] TYHBIK HEMece HeMece MKJIAL e aTaipl.

XKyte dynxuusnapsiasly (X) esrepicin ( A X) aen Genrineini. (Meicans AH,
AU T.6. AX=X,-X , MyHnarsl X, -* anFaluke! TapaMeTpiiep MarbIHACkI, X, — COHFBI
napamerpiep). TyHbIKTalFaH npolrecTe Ke3-KelreH xyie (yHKIHsIapbIHbIH
e3repici Hesre TeH Oomamsl (AX=0) .

Imki 3Heprusi — XyHe KYHiH CHOATTalTBIH TEpPMOIHMHAMHKAIBIK
napameTpJIepiHiH imiHaeri ex Herisrici 6ombin Tabsuiaas!. JXyiieHiH TONBIK 3HEp-
rusicel E - Kypamzac yii SHeprusHbIH KOCBHIHABICHL: )KYHEHIH KHHETHKAJIBIK SHED-
rwscel (E_ ), XKy#iere CHIPTKBI epicTep (TpaBHTALMSIIBK, JIEKTPOMATHHTTIK) 9CEPIMEH
GonarsiH noTeHIMaIBK sHeprus (E ) xoHe xyHeriH imki sueprusicer (U).

XKyiie canbicThIpManel ThiHBIITEKTA Goica (E | =0), CHIpTKBI KYIITEp I acepi
a3 (E_ =0) Gonazer nen xopamannaiasr. Omnaii 6onca, XyHEHiH TOBIK SJHEPIUACKH
OHBIH ilIKi 3Heprus KopsIMeH aHbKrananst E=U. Byzan, imuki 3neprus — 6epiiren
KYHeHiH TOJBIK 3Heprus Kopbl Goibin Tabbuiaabl. [mKi sHeprus xyiieHi
KYpacThIpFaH OemmieKkTep 1iH KHHETHKAIBIK )XOHe MOTEHIUAIIBIK SHEPTHsIaPEIHBIH
KOCBIH/IBICBIHA TEH,

Kunernkanelk 5Heprus - 6yJ 6enmexrepain inrepmeni, Tep6eameni,
aiHaJIMaJibl KO3FaJbICTAPBIHBIH JHePrusicol. [[OTEHI[HANAB SHEPTHA
GenmexTep apachIHAAFBI TapTBULY JkOHE TeOGiITy KymTepiMeH aHbKTanagsl. Imiki
SHEPIHs 3aTTHIH MacCackl MEH TaOUFATHIHA TOYEI/I, SFHA SKCTEHCHUBTI mama. Iiki
SHEPTHSHBIH HOJIIIK IIaMachI JK0K, ce0e0i iIKi 9HepruschI3 Xykie Kyhi 60aMaiie!.
Ocel cebenri xy#e KyHiH KapacThIpyJaH illKi SHEPTHAHBIH ©3repiCi Typasbl FaHa
aifryra 6onazsr: AU=U, - U,. Mynparst: U, - conFsI KY#HiHiH imki sHepruscsr , U,
- GacTanke! KyHiHiH imki sHeprusacsl. AU mamacsl oH, erep U,> U, 6oxca, Tepic,
erep U,< U, azaiica.



1.3. TepmoaHaMUKaHbIH HeniHwWi 3aHbl

Erep TemrepaTypaiapbl 8p Typri exi feHeHi 6ip GipiHe XaHACTHIPCAK, OHJA
6ip IeHe BICHJBI, eximmrici cyuasl. Byn xapaiina exi aeHe 6ip GipimeH
TEPMOANHAMHKAIIBIK rene-TeHIiKTe GOBIN, TeMnepaTypanapbl Gipaei Oonazpl.
TepMOIUHAMHKAIIBIK Teme-TEeH/IK eKi HeMece, OJIaH/Ia Kol JeHeNep XaHaCKaH/a
OpHaHIBL.

1931 ksl P.@ayiaep TepMOJHHAMHKAIBIK Teme-TeHIIK 3aHbIH
TYXBIpbIMJIAFaH: erep A oHe B xyiiesiepiHin ap KaHChIChI JI xylieciMen
KBUTYJIBIK Temne-TeH1iKTe Goaca, onaa A xxone B xyiienepi ae 6ip Oipimen
KBLIYJBIK Tene-TeHIiKTe 1en aiiTyra 6osajbl.

By/aH TeMIiepaTypaHbl aHbKTay TEK KaHa Teme-TeHAIKTe TYPFaH KyHesep i
aHBKTayFa GONATHIHBIH Kepyre 601abL.

1.4. TepMmoaHaMUKaHbIH 6ipiHwWwi 6acTamacbiHbIH{ MaFbiHaCbIMeH
TYXKbIPbIMbI.

KemnTeren ToxipuOenepAiH HOTIXECIHE albUIFaH TEpMOJHHAMHUKAHBIH
Gipinmi GacTaMackl SHEPrUAHBIH CAKTATYyBl KOHE aitHamysl Typais! 3aH, OHBIH
afTHUTyBI Op TYpJi, 6ipaK MasMYHbI 6ip GipHeme aHpIKTaManapsl 6ap:

e sHeprusi 6ip TYpAeH eKiHui Typre TeK JKBHBAJIEHTTIK MeJliep/e aybica
anajbl;

e OKIIAYJAHFAH JKYiieiep/ie JHeprusl KOPbI TYPAKThL;

e CHIPTTAH HEPrHsi ATMAFAH MALIHHA KYMBIC aTKapa aamai/bl;

TepMoAHHAMHAKAHBIH Gipinmi GacTaMacklH MaTEMaTHKAIBK TYPFhIAaH
Tycinaipy ymin 1.1. cypeTke Hasap ayaapaibK,

auEApAi BIABIC iMIiHAE rasbl (2) 6ap xy#e xdHE BIIBICTBIH Geringe
KaXkaJMai )KBUDKHMTBIH NOPIIEHD (1) KapacTBIPBUIFaH.

p = const p = const
777777777777,
pAV =AA
1 et
T 77777777777 A AU 7
2 S=l=—=
o AA

1.1. cyper. TepmoanHAMHUKaHbIH Gipinui 6acTaMachIHBIH MaTEMATHKAIIBIK
OpPHEKTENYiH Tycinaiperin cp36a-HyCKachl.



Erep xy#iere xouty (Q) 6epiice, onzia xbLy inki sHeprusubiy e3repyide ( A U)
XKOHE ra3[pl YIFalTy YIIiH XKacaJaThIH JKYMBICKa (A) JKyMcaabl:

Q=U+A (1.4.1)
HEMECE
Q=U+pV (1.42)

I'a3/ipIH yiTFaloBIHAH XKYMBIC JKYie KeJIeMiHIH e3repiciHe jkoHe 6ackana KeIeMHiH
e3repiciHe xymcanybl MyMKiH. OCbl XUMHSUIBIK ©3IepiCTep HOTHIKECIH/IE ABIHATHIH
XKYMBICTBI MARAAJIBI XKYyMBIC qen ataiinel. (1.4.1.), (1.4.2.) Tenneynepre colikec
TePMOIMHAMHKAHBIH OipiHiLi 0acTaMachIHbIH TYKbIPBIMBIH ObUIaii aiiTyra 60manpr:

Oueprus 6ip Typinen exiHmi TypiHe S)KBHBAJIEHTTIK MeJILIep/e aybIca/bl,
JHEPIHsl KOKTAH Maiga 60 IMalIbI XKIHe KOFAIbIN KeTneni.

Imiki SHeprusHBIH ©3repici GepiireH XbUly MeHe aTKapbLIFaH KYMBICTHIH
HOTH)KECIHJIE JKY3€re achIPhUIaIbL:

dU =8Q - 8A (1.4.3)
lki sHEprys XKaFaiIbIH (yHKIHACKH 60151 TabbLIa b, aJl XKYiiere GepinreH
KbLTy Q, aTKaphUTFaH )XYMBIC A GOJIFaHIbKTaH XKYHEHIH (QYHKIMACHIHA )KaTIaH/IbL.
JKy¥ie aTKapaThIH XYMBICTHI (Y/IFAI0 XYMBICHI) O, JI CBIPTKBI KYLITEP CEpiHEH
JKYHE XKacalTBIH XKYMBICTHI (CBIFY XKYMBICHI) Tepic aen ecenteiini: Q = AU-A

1.5. Usobapansik xoaHe usoxopansik Xbiny addekrinepi.
OHTanbnus.

TypaxThI KbICHIMAA XKYPeTiH TePMOAHHAMHKAIBIK IIPOLIECTEP/Ii H300apaIbIK,
TYPAKThl KeJieM/le KYPETiH MpoLecTep/i H30X0pAJIbIK, TYPAKTbI TEMIIEPATypaja
JKYPETiH NPOUeCTi H30TEPMHUSILIK Aeii/Ti. F30X0pabK koHe H300apaTbi MpoIecTepi
YLLIiH TEPMOTMHAMHMKAHBIH OIPiHILI 3aHBIHBIH MATEMATHKATBK OPHETIH TAIAHBIK,

a) M306apainbik mpomecc — KeITereH XUMHAUIBIK PEAKITHSAIAP TYPAKThI KbICHIMAA
XKypeni, p=const. [lIKi SHEPTUAHBIH ©3repyi apKbUIBI YIIFAI0 JKYMBICHI aTKAPBUIAIB.

Tepmonrnamukanbii GipiHIIi 3aHBIHBIH GacTaMachIHBIH TEHIEYiHiH OpHETi
MBIHaIaM:

Q,=U+pV (1.6.1)
AV=V,V, (1.6.2.)
AU=U,-U, (1.6.3)

(1.6.2), (1.6.3.) Tenmeynepai (1.6.1.) Tenmeyre Koiicax, oHna
Q,=(U,-U) +p(V,-V)) =U,-U, +pV,-pV,= (U,+pV,) - (U,+pV))
Bynan: U + pV = H gen Genrinecek, onna
Qp=H,-H =AH (1.6.4.)

H - miamacelH 3HTAJBIHSA I€N aTaiasl.



JHTANbNHA — TYPAKThI KbICHIMIAFbI KYHEHIH *KbUIYbIHBIH 03repiciH
CHNATTAHTBIH KYH (pyHKknmsicbl. TypakThl KbICHIMIAa KaJIOpUMETPIE JKYPETiH
IIPOLIECTIH 3HTAIBIHACHIHBIH apTyblH enueyre Oonaapl. A.JlaByaswe, I1.Jlamnac
Tipi aF3aJarsl MeTab0JIN3M SHEPTeTHKACHIH OCBLIAl 3epTTEreH.

6) H3oxopainbK nporecc — >KyHe skaFiaibIHbIH e3repyl TypakTsl keniemzae (V = const)
erce, AV =0 (1.4.1.) enneyine coiikec yaraio xymeicel A = 0, onga Q, = U. byn
TEeHJIey apKpUIbI 8P TYPJIi MPONECTEp YIIiH ilIKi SHEPTHSHBIH O3repyiH aHbKTayFa
Oonanel. Mbicaibl: 3aTThl KbI3ABIPFaH Ke3/le XMMHSUIBIK peaKiisuiapabiH (Oeltaparn-
TaHy, epy) *kbUTy 3QEKTICI OCBI 3aTTHIH XbUTY ChIHBIM/IBUIBIFB] OOMBIHIIA AHBIKTATIAIBL.

U=Q,=nCAT

MyHznarbl C, - 3aTTBIH MOJB/IIK XKBUTY CHIMBIMIBUIBIFEL V=cCONst, N - 3aT MeJIIepi,
AT — conrbl JxoHe 6acTanKpl TeMIepaTypaiapAblH 63repici.

1.6. XXbiny adpdekrinepi. TepmoanHamukanbiK TeHaeynep.
lecc 3aHbl.

ArniaM aF3achlH/ia aC KOPBITBUIFAH/IA XYPETiH KONTEreH Kyp/iesii 0MOXMMHSITBIK
IPOLIECTEP HOTHXKECIHIE XKBUTY TYPiH/e 3Heprus OeiHeai. BHOXUMHUAIIBIK, COH A~
aK, Ke3 KelreH XMMHSIBIK peakIysiap Ke3iHzae xbuty OemiHe/i, HeMece CiHipuIesi.
XUMHUSUTBIK peaKIysIap/ia SHEPIUAHBIH 03repiciH — KbUTy 3G ¢eKTICiH OpHEKTEHTIH
TEHZAEYNIepi TePMOXUMHSLIBIK TeH/IeY Jell aTaibl.

TepMoXHMHS — XHMHSUIBIK PeaKIHsIapAbIH KbLTY 3 deKTicin 3epTTeHTiH
TepMOAMHAMHKAHBIH 0OeJiMi.

JK30TepMHAIBIK el CHIPTKbLI OpTarFa kbL1y Oeuin (AQ>0), xyileHin
sHTansnusacel (AH<0) a3asi »KypeTiH XHMHSAIBIK peaKusiIapabl aTaiasl. XKyiie
CBHIPTTAH XKbLIY ciHipce, HOTHXKeciHe 3HTaNbNuA aprca (AH>0), AQp<0.
MyHpai peaknuaIapabl SJHI0TEPMHIIBIK el aTaiIbl.

Kouty 3¢ dexTiciHiH mamMacsl Tayei:

a) peakLHUiFa KaThICAaThIH 3aTTapAblH TaOUFaThIHA;

6) onapaslH MeIepiHe;

B) peaKUMAHBIH XYpy karnaainapeisa (T, p).

TepMOXUMHANBIK TEHIAEYJIepAe peaKIUsiFa KaThICATHIH XOHE peaKIus
HOTWKECIH/IE TY3UIETIH 3aTTap/bIH arperaTThK KyHi kepceTiieni: K-KaTTsl, I-ras,
C-CYHBIK, e-epiTiH/l.

TepMoauHaMHKabK TEHAEYIEpre 6apIbIK areOpaIbK aMaiiapasl KOJIaHyFa
Gonanpl. OpekeTTeceTiH 3aTTapAbIH Oip KylIeH exiHmi Kyiire (6anky, 6ynasy, epy,
T.0.) XYHEeHIH XbUTy CBIHBIMABUIBIFEIMEH OaiIaHBICTHI A H,.,» AHg xene 1.6.

Meicansl, C e, +0, (r)=C02(r) AH=-393 41k ]]x/Mons

XKa# 3aTTap YIIiH 3aTTHIH MOAHU(HKAIMACK KOPCETLIe

Meicansl, C rpadut, P xp135u1 xxoHe T.6. OpTypii peakipsiiapasiy H nmiamacsia
CAJIBICTHIPY YILiH SHTAJBIHAHBI KAJBINTHI (CTAHAAPTTHI) XaFaaia emreisi:

p=1arm (101, 325kITa), T=298K (25°C)
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DHTaNBIUAHBIH KIBINTHL e3repyin AH nen Genrineiizi.
Tys3iny Kblaysl Aen KaJdbINTHI xKarFgaiiga 1 Moae Kypaei 3at xaii
3aTTapAaH Ty3iareHaeri peakuusiHbIH KbLIY 3¢ deKxTicin alTamb!

H,,+ 1/20,,—~ H,0  AH__. = -2858k/lx

2(r) 2(r)

blabipay KbLTybI AN KaJIbINTHI XKaFAaiAa Kypaesi 3aTTeiH 1 Mo xaii
KOCBUIBICTAPFA bIIbIPAFAHAAFbI PeaKUHACHIHBIH KbLLY dQ(deKTiciH aliTaxbl.

H,0,—-H,+ 120, AH_ = 2858k/x

2(r) 2r);

Kany »®bpUTybl 1eNl KAIBINTHI AKaFAaiiga 1 MoJb 3aThl 0TTeriH/Ae JKOFAPFbI
oKcH/iHe NeHiH TOTBIKKAHAAFbI 06JIiHETIH XKbIJIy MOJIUIEPiH alTabl.
JXoraprel okcunrepain (CO,, H,O xoHe T.6.) kaHy XbUTyJIaphl T€H HOJTE.

CH,,0,, + 60, =6CO, +6H0,

AH"my= - 2801,7 xJIx/Mons

XKaii sarrapaei (O,, C, Br, N, Hy,)) KaubinTel Ty3ily jKbUTy/Iapbl TEH
HeJITE.

1780 sx. J/Iasyasve-/Iannac TepMOXMMHSAHBIH OIpIiHIII 3aHBIH TY)KBIPBIMIAIIBL:
Ke3 KeJIFreH XHMHSUIBIK PeaKIHAHBIH bIABIPAY KbLIYbl a0COMIOTTIK IAMAChI
GOHBIHINA TEH TY3LTY JKBUIYbIHA TeK TAHOACHI KapamMa-Kapcehbl:

AH_ = -AH _AH_+AH =0 (1.6.5.)

1840 >xp1ae1 opeic FansiMbl I'.M.I'ecc Toxipubenepre cyiieHe OTHIPHIT,
TEPMOXHMMHMAHBIH HET13r1 3aHpIH TYXKBIPHIMIAMBL: TYPAKTBI KbICHIMIA XUMHSIIBIK
peakuusHbIH KblTY 3¢ dexTici Kypy *koJibIHa TIyeNai emec, TeK KaHa
peaKiMsra KaTbICAaThIH ’KOHe PeaKius HITHXKeCiHIe TY3ileTiH 3aTTapabiH
TYpine kone Kyiine Tayesnai. Kasipri xe3ne ['ecc 3aHp1 TepMOAHHAMMKAHBIH
Gipinmi 6acTamMachbIHBIH CaJJapPbI 60JIbIN KapacThIPHLIAAbI.

I'ecc 3ampr M306apanbK kKOHE M30XOPAJIBIK JKAFJaWa XYPETiH XHMHAIBIK
nponecrepre apHanrad. I'ecc 3aHpl GoiibiHIIA OipHeIle CaThIAaH TYPAaThIH
peaKuuAIapAbIH XbUTy 3G (EeKTiCl apanbk caThuIapAblH Kbuly 3hdeKTinepiHin
KOCBIHIBIChIHA TeH, siFHn  AH = AH, + AH,

Gacranxut CoHFBI Kyili

Ky#ii xone i
e JKOHe TYpi
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C ,+0,,, = CO,, AH, = - 4092kl
C,,+1120,,=CO,, AH,= - 124,3x[Ix

CO,,+120,, = CO, , AH, = -284 9]

Tepmoxumusanek ecenteynepae ['ecc 3aHpIHaH TYBIHAAHTBIH cainjgap
KOJIJAHBLIA/(bl: XHMHSJIBLIK PeaKIHAHbIH JHTAJIBIHACHI PeaKINsa HOTHKeCiHIe
TY3iJIeTiH 3aTTapAbIH TY3UTy SHTAJbLIHAJIAPbIHBIH KOCHIHIbICHIHAH PeaKIUsFa
KATBICATBIH 3aTTAPABIH TY3Jy HTAJBNHAJAPBIHBIH KOCBHIHIBICHIH,
CTeXHOMETPHAJIBIK KO3(QHIHEHTTEPIH ecenke aJia OTBIPHII, AJFAHFA TEH:

A H°x_p.= ZnH’ - ZnH’ (1.6.6.)

Ty3.0HimM TY3.6.3.

I'ecc 3aHpIHBIH eKiHmi cajgapbl: XHMHAJIBIK PCAKIHMAHBIH 3HTAJIBIHACHI
PeaKIHAHBIH 6acTam<m 3aTTapAblH JKaHY O3SHTAJbINHAJAPBIHBIH
KOCBIHABICBIHAH TYSiJ]l"eH 3aTTapAblH KaHY OHTAJABNHAJJAPBIHBIH
KOCBIHABICBIH, CTEXHOMETPHAJIBIK KOCN‘)(!)H“HEH'ITEPiH €CeIIKe aJia OThIPbIII,
AJIFAHFA TEH:

2ry

AR°, .= ZnH® -Zn H (1.6.7.)

xany 6.3° AAHY OHIM 3.

Erep peakuusra KaTbICaThIH 3aTTap/blH XKaHy >KbUTynapbl 6enrini 6onca,
peaKIHsHbIH XbUTy d¢dexricid ecenteyre 6onansl. Kenreren KocsuisicTap, acipece
OpraHHMKaJIBIK 3aTTap YLIiH OJIApABIH JKaif 3aTTapJiaH TY3UTy peaKiHsUIapbiH JKy3ere
achIpy MYMKIH €MeC, COHIBIKTaH TY31LTy JKBUIYBIH Ja eJLIeyre MYMKIH eMec.
KenTeren xarmaiifa onapIslH TOJbIK JXaHYBIH XKy3ere acelpyra Oomazsl. JKany
JKBUTyJIapbIH OJIIIEY apKbUIbl 3aTTHIH TY3LITy XKBUTyJIapblH ecenteyre 6omaisl.

1.7. XbinycbinbiMAbInbIK. PeakuusHbIH Xbiny 3ddekTiciHiH
Temneparypara tayenainiri. Kupxrodc teHneyi.

[TaiiHexTeri Cy MEH KECIIEKTErl CyZbl BICHITY YIIiH SPTYPJIi JKbUTy MeNIepi
Kaxer. JKyleHiH MaccackIHa TyeJCi3 JKyHere KelreH JKbUIYIbl KapacTHIPCaK,

JXyt#iere xpLuTy 6epiice TeMIiepaTypaHbIH apTaThIHEI Oenriti. TemmepaTypaHbiy
KOTepiilyi )yiere OepuIreH XbULy MeJIepiHiH ecyine npomnopuuonan: dT~8 Q.
By KaThIHACTHI BIHFAWIIBI TYPJE XKa3aThIH O0JICaK:

8Q=CdT memece C=90Q/T, (1.6.8)

MyHzarsl: C maMachiH )XYHEHIH LbIH KbLTYChIHBIMIBLIBIFbI JETI aTai bl
ZKbL1y chIHBIMABLIBIK JeN OepiareH *KbLIy MeIIlepiHiH TeMIypaTypaHbIH
e3repyiHe KaTbIHACBIH aliTafbl. JKbUTyCHIHBIMABLIBIK XKYHEHIH MaccachlHa
TOyeIci3, IeMeK, HHTEHCHBTI NTapaMeTpre XkKaTabl.
1 MOJB 3aTTBIH LIBIH >KBLTYCHIHBIMABLIBIFBIHBIH omuIeMi Oipairi [Dix/mons*K.
JKpLnyChIHBIMIOBUIBIK JKBULY Olp KYHIEH eKiHIIi Kyire eTKeH jkaraiiapra
Toyenni. Erep xyie TypakTel kenemzae Ooica, remneparypansiy ketepinyi dT,
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C,dT—a Ten 6oubII XKBUTY SCEPiHEH XKy3ere ackipbuiajsl. MyHmarsl C - TYpaKThi

3Q,
FFit AN TYpakTHl KBICBIM p=const

KOJIeMJIET1 JKBIITYCBHIHBIMIBLIBIK Cv=

temneparypansl dT-Fa kerepy ymin Cp dT-xsuty Kaxer, Mynaarsl Cp - TypakTsl

- 5
KbICBIM/IAFBI XKbLTY CBIHBIMABLILK Cp= dQTV )

du dH
C"z(d—Tl A (El (1.6.9.)

Cp - C,=R —T1emneparypacsl 6ip rpagycka keTepiareHzaeri 1 MoJib uaeanib rasasiy
YIIFal0 XKYMBICBIH kepceTeli. R — yHuBepcanzsl ra3 Typakreicel, 8,314 Jhx/mons K.
CyiipK x0HE KaTTHl JeHeNep/i BICHITKaH/Aa KeJeMIEpiHiH e3repyi oTe a3
6omazpl. CoHABIKTaH KOHAEHCALMsIaHFaH XyHenepre C = .
“A”, “8”, “9”, “d” cuMBoONgapbiHA Ha3ap ayzlapam,lx Ke3 kenren
napameTpIEp/IiH COHFBI ©3repyiH “A” nem Genrineis, an eTe mwekci3 a3 e3repyin
“8” mer, “0” IereH CHMBOJI XKeKe TYBIH/IbI OENTiey YIiH KONAaHaAb], “d”’ CHMBOJIBI

dx
byskuusHbH auddepeHunas, dy KATBIHAC OHBIH TYBIHIBICHIH OPHEKTEHTIH

mama.

1.8. PeakuusHbiH xbiny 3ddekTiciHif TeMnepaTypara Tayenginiri.
Kupxrodgc 3aHbl.

Tysiny xeHe aHy JXbUTyJapblH aHBIKTay KAJBIITHI >KarJaiaa TypakThl
temneparypaza (25°C) xyprizezi.

Aya paibIHBIH SPTYPJli KaFjainapaa temneparypa 100-re neiiin esrepyi
mymkiH (+50°C Caxapana, — 50°C Anrapkruiazna). OHepkocinTik Karaainapaa
TeMIOEpaTypaHblH ©3repy AHana3oHbl @HAIPICTIK MPOLECTePAiH, MBICAIBI
(apMaleBTHKAIBIK OHIIPICiHIH TEXHOJOTHSIBK, IIAPTTAPEIMEH aHBIKTAIAIbL.

KanbinTe! xarfaiian esremie mpoueccrepi xbuty 3ddekTici Kanai aHbK-
tanaasl? byn cypakka Kupxrog¢ 3amel jxayan Gepeni. KaabinTel skarmaiina
®bLTy 3¢ dexTinepinin 6earizi MarpIHaIapbIHAH Ke3 KeJreH TaxipuoOenik
KAFAaiJIapFa KaxeTTi TeMIepaTypajapaarsl xbuiy 3¢gdekTicin ecenreyre
MYMKingik G6epeni. Byn 3aH XMMHSAIBIK peakUUsHBIH XbUy 3QdeKTICiHIK
TeMIlEpaTypara Toyelnulirine Herisaenred. Jubdepeniuanipl Typae Toyenainik
OpHEKTeNe/i:

PSloay ), a0 =3y | aem)

myHnarsl: d(AH)/dT xeHe d(AU)/OT — u3zobapaibk xoHe H30XOPaIBIK
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npouecTepAid colikeciHme kbIy 3(QQeKTiCiHIH TeMIepaTypaibk
k03¢ dunmenTTepi.

ACP, AC, — n306apaibl »oHe M30XOpalbIK HPOLECTED HOTHWKECIHE Kyie
CBHIMBIM/IbUIBIKTAPBIHBIH, ©3TEpYi.

Kupxrod¢ 3ampinbin qubdepeHnuanibl TYpAeri TY)KbIPBIMbL:

Iponectin xkbL1y 3¢ dexTiciHin TeMnepaTypaabik K03 PunHenTi, ocbl
npouece HITHAKECIH/e JKYPEeTiH JKYHeHiH JKbLITyCblHbIMABLIBIFbIHBIH 63repyiHe TeH,

IMpouecriH xbuty 3ddexticin muddepeHpanap Typae ecentey MyMKiH eMec
OosiFaH/IbIKTaH, ToXipuOuene uHTErpanasl Typi Konganazasl. (1.6.10.), (1.6.11.)
tenpeynepin T°-nan T Temnepatypanapeinaa (Mysgarsl T xone T° Taxipube
XKY3iHIIeri %aHe KalnsnTsl Temneparypanap) sxone H-ran H* re nemece U-man U°
neitin (mynnarsr H sxone H, U°®xone U KaJIbIIThI jXaFIaiIaFsl KOHE MPOLECC
HOTHKECIHIET] 3HTAJIBIHS MEH iIIKi S3HEPTHSAHBIH ©3repici) HHTerpaniaiibL.

Hnrerpanaayapr C =const, C =const Gonran kaF/aiifia Kysere achipran
Konaitiel. Kupxrod g 3aHpIHbIH HHTErpaJiibl TYPiHiH MaTeMaTHKAJIBIK 6PHeri.

AH=AH’+AC (T-T°); AU=AU+AC (T-T°) (1.6.12)
CoHasKTaH Ke3-keiareH H sHTanenmus

AH unemece U imKki 5HEPrus KOMeriMeH XbLTy
AC >0 3¢dexTiciH aHBKTay YOIiH KaJbIITHI

xarpaigarsr (H° nemece  AU%gan,
JKBLTY CHIHBIMIbLTBIKTAPBIHBIH (ACp nemece AC))
ACp= 0 esrepicTepiH Outy kaxer. byn e3repic peakuus
HOTHXXECIHJIe TY3UIreH 3aTTapMeH OacTamkel
3aTTapAblH  JKBIITYCHIHBIMABIIBIKTAPBIHBIH
AC <0 afbIPMAaIBUIBIFEl O0JBIT TaOBUIA B
P TepmoauHaMuKaHbIH GipiHiLi 6acTaMachIMEH
aHBKTAIAThIH 3aHABUIBKTAP TOKIpHOE XXyprizoei-
aK TmpouecTiH Xbuty 3¢ dekricin ecenreyre
MYMKIHAIK TYFbI3aAbl. Bysl 3aHIBUIBIKTapIbI
T  TeXHONOTHANBK UHUKIAIH )KOHE HEMECE TYTac
1.2. XMMHSIBIK PeaKIMIHbIH (apMaleBTHKaKaIbIK OHIIPICTIH SHEPreTHKAIBIK
xbuTy ddexricinin GaaHChIH aHBIKTay/a MaHpI3b! ©T€ 30D.
TEMIIEpaTypara TayeJAUITrL

TunTik ecenTep LWbiFapy

1 ecen. Erep 3aTTappIH KaJabIITh TY3LUTY KbUTYIaphl (HTabIHsIaphI) Oerii
6osca (kJ[x/MOJB), peaKIUsAHbIH XKbUTY 3G ¢EKTiCIH aHBIKTaHBI3:

AH°TY3_=C2HSOH CO H20(c) coiikecinme —277,6; -393,5; -285,8.

() 2ry

CH,0H +30,,=2C0O,,+3H,0,

Ilemyi: I'ecc 3aHpIHBIH OipiHIIi cajaapbiHa COMKEC PEaKLUSHBIH JKbLIY
addexTici eHIMIEepAIH TY3UTY XKbUTyIapbIHBIH KOCBIH/IBICEIHAH OacTaIKpl 3aTTap/IbIH
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TY31Jly JKbLTyJIapbIHBIH KOCBIHBICBIHBIH CTEXHOMETPHAIBK KO3 (HIMeHTTEpiH
€CeInKe ajla OTHIPHIN aibIPMAChIHA TEH:

= [2(-393,5) + 3(-285,8)] - (-277,6) = -1366,8 k]

2 ecen. Erep 3aTTap/bIH KaJIBIITHI JKaHy XKbUTyJapbl Oenri 6osca kJ[x/Momb
CipKe KBIIIKBUIBIHBIH 3THI CIIMPTIMEH 3TepeUKaLusIaHy PeaKIUACHIHBIH KbLTY
3¢ dexTin ecenteHis:

AH"mmy = CH,COOH, C,H OH, CH,COOC H, colikeciHuie
—870,7; -1365,4; -1801,2.

CH,COOH, + C,H,0H = CH,COOCH,  + H,0,

Illemyi: 'ecc 3aHBIHBIH EKiHIII canfapblHa COMKEC PEAKLUSIHBIH JKBLIY
s dexrici cTeXHOMETPHAIBIK KO3)QHUIMEHTTEPIH eCeNKe aia OTHIPHIT OacTanKsl
3aTTapAbIH XKaHy XbUIyJapbIHBIH KOCBIHIBICHIHAH TY3UIT€H 3aTTapAbIH JKaHY
XKBUTyJIapPhIHBIH KOCHIHJBICBIHBIH aWBIPMAChIHA TEH:

AH%x.p. ==(-870,7) + (-1365,4) - (-1801,2) = - 434,9 x]Ix

3 ecen. CyaplH KOHIEHCAIMAIAHFAHAAFHI XKBUIYBIH eceTeHis. Erep cy 6y
TYpiHZE Ty3UIreHae AHuyp = -241,8 kJlx/Monb, an cyiibK xaraaina AHs,o
= - 285,8 xJ[x/Moib 6onca

Ilemryi: - 285,8 - (-241,8) = - 44,0 x/x/mMob

CynsiH KOH/IEHCAIMSIaHY KBUTybl. OpeKeTTeCylli 3aTTap MeH Ty3iIreH
OHIMHIH arperaTThiK KYHiH eCelKe ary Kepek.

4 ecen. KanpinTel Xarjgaiga, agaM ar3achlHAa XYPETiH OMOXUMHMSAIBIK
PEaKLMSHBIH JKaHY XKBUTYBIH €CENTEeHi3:

CH 0, + 60, = 6CO, +6H,0,

AHBIKTaMalbK KecTelepJeH 6acTankpl 3aTTap MEH OHIMAEPAIH XXaHy
KBUTys1apbl GOMBIHIIA peaKIUAHBIH XBULY 3 (EKTICiH ecenTeHis:
0
AH" xp. = AH,pc.,,0, +6AH.

Jncany Gy
= (6AH o, +6AH, 1 ) = —2802x Ik / MoTTE

Orrerinin XoHe peakius eHIMAEPiHIH JKaHy XKBUIYJIaphl HOITE TCH,

Secem. CH, )+H20( - (CH,),CHOH + AH_ I/Isonpomm CHHPTI NPONHJIEH I
Typa rM/IpaTalysiiay 91iCIMEH KaTaJlu3aTop KaTucmma 240°C anranza, NpoLECTiH
Kbuly 3 dexTicin ecenreHis, AC,, CTaHIapTTHI SHTAIBIUAHBI AHBIKTAMAIBIK
KECTE/IEH JIBIHBI3.

Ilemyi: Kupxrodd HHTErpanip! TeHaeyi OoMbIHMIA:

AH’= - 51,13 xJI/Monb
AC,= -3,57 lx/mons: K

AH = AH+ AC, (T-T%)= - 51,13*10° + [- 3, 57(513-298)] =

2 (c)=
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=- 51,96 *10°x/Mob.

Erep AC, = const, AC, = const Gonmaran KYp/eni JaFainapia JIOpEeKEITK
Karap Typinge AC, meH AC, Temneparypara TOyEeNAIIIriH Taybinl, CONaH KeHiH
HHTETpaJIIaiIbl.

Tecc 3aHpI GOiBIHIIA KATBITTH KaF/aii/ia MPOLECTIH KbLTY s dexTicin aHBIKTal
ananpl. Kupxrod¢ 3aHbIHBIH HHTETPATIbI TYpi XHMHAIBK PEaKUHAHBIH KBUTY
>ddeKTICiH Ke3 KelreH TeMIepaTypaja aHpKTayFa MYMKiHAIK Gepei.

6 ecen. B,O,+3Mg= 3MgO+2B+Qx.p. Peakuusicel yiis xsuty dhdeKTicin
AHBIKTAHpI3.

emyi:

AQx.p=2AQ - 2AQ F

TY3.0HIM 1y3.6.3

= (3AQ Mgo+2AQB)'(AQ B,0,+3 AQME) o

= (3601,6+0)-(1406+0) = 398,8 xJ/x
Peaxrus sx30TepMusuibk AH = - 398,8 Kk

©3giriHeH WbiFapbinaTbiH ecenTep

1. Kaii 3aTTapabIH TY3LTY XKBUIybI HOJIIE TeH?
Nip CO,on bl HO0/BE o BE

2(r)’ 2Ar)° T2 T2 () 2(r)’ 2(c)
2. Kaii 3aTTap/IbIH XaHy XKbLTyJIapbl HOIre TeH?

Os, €0, CO, SIS

2y @) 20)° T26Y T2
3. KassinThl TY3ily KbUTY/IapbiH aHBIKTAMAJILIK KECTENCpACH alla OTBIPHII
depmeHT ypeasa KaTbICBIMEH YPETiH MOYEBHHA THPOJIH3] PEAKIMACHIHBIH JKbLTY
3¢ deKTiCiH aHbIKTAHpI3:

CO(NH,),,*H,0, = CO,,*2NH,
JKaya6wer: 30,8 x[x

4. Erep peakuusHbIH 2C6H6(r)+1502(r)= 12C02(r)+6H20(c) xbuTy 3 dexTici
AH® 1 -3119,4 kJIx 6oinca, ITAHHBIH TY3UTY XKBUTybIH €CEITEH]3.
JKayabwer: -84,7 xJx/Monb

5. Keneci peakupsiiap XypreHzie SHTpOnus Kanai esrepefi:

a) 2C+30,,, —2CO,,

6) CS, +30, . — 2C0,+2S0

2Ar) 2(r) 2r) 2(r)
8) CH,;+Cl,, > CH,Cl +HCl |
r) Al +Sb, —> AlSb
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