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Xymus — TypAl Xyleaepaeri, COHbIH 11MiHAe Tipi
ar3ajarbl ga IIporecrepal 3eprrey MeH TyCiHYy
YILIIH Ka)XeTTl MHCTPYMEHT OO0ABIII TaObLAaThIH
ipreai caaa.

{ipi az3a0a Karbinmol xaz0anda xaxe

namoAaozus Ke3itoe 00Aamvin

Ky Obiavicmap ool mex KaHa oHoazbl Kypemin
XUMUSABIK npoyecmepoi 3epmmey sxxamHe

0azaray apxoiabt mycinyze 00Aadvl, ar emoey

mex KaHa XUMUAAbIK KYPardapOovin,

KoMezZiMeH zana xy3eze acvlpviradol
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XUMUAAbIK MmepMoouHamMuKa — XIMMUSIABIK,

9HePIMAHDBIH OacKa Olp 9Heprus TypiHe ayiHaAy
3aHABIABIKTaPBIH 3€PpTTENTIH FBIABIMI Ccaja

Tepmodunamuxarvix >xytie — KOpIHaraH oOpTadaH
IMbIHAVIBI He INapTThl Typ4de OeaiHreH, Oip HeMece
e3apa 9apeKkeTTecCylll OipHellle geHeAepP XVbIHTBIFbI
fomoreHai xyne (aya)
[eTeporeHpi xXyne (KaH)

Al Kyie — KOpIlafaH OpTaMeH SHeprusiCbIMeH Je
MaccacbIM€EH e aaMacaTbhIH XyMe

Kabvik xyiie — KOpHiaraH OpTaMeH 9HepIrusiCbIMeH
aAMachbIIl, MaccacbIMeH aaMacCHanThIH Xylie

Oxuwayranzan xyiie — KOpllaraH OpTaMeH
9HEePIMACbIMEH Ae MacCacbIMeH Je
aaMacIIanThIH Xy¥ie (Am = 0, AU = 0).



Kyue xyui:

Tepmodunamuxarvix mene-menodix Kyui — yaKbIT
apaAabIfbIHAAFBI XYlie KacueTTepiHIH Ke3-KeareH
HYKTeaerl TypaKThIAbIFbl, DHEePI J)KoHe 3aT
aaMacy HpoI1jecTepiHiy 00aAMaybl

Cmayuonapavi xyili — KOpIIaraH OpTaMeH Y3A41KC13
9Heprusi Ke3i MeH 3aT aaMacy IpoLecrepiHig
HOTVIKECIHAe Xyle KacueTTepiHlH yaKbIT
ApPaAbIFbIHAAFBI TYPAaKThIABIFDI

AYyblcnaAvl Kyl — yaKbIT apaabIFbIHAAFBI JKylie
KacCyeTTepiHiH e3repici



Tepmoldunamuxaroix mypeoridan mipi aza:

CTAaIIVIOHAPABIK KYVige OOAaTbhIH alllbIK reTeporeHAai
TePpMOAVMHAMMKAABIK Xyle

Tipi azzaza mon:

XKyiie napamerpaepiHiH TYpPaKTbIABIEDI;
yaKbIT apaAbIfblHAa KOpIllaraH OpTaMeH SHeprusi Ko3i
Me€eH 3aT aaMacy IpoLecTepiHiH Y341KCi3airi
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Iwki anepzus (U) —xytienin, dxairnvt Inepzus Kopvi, Xyvie
OeanIeKTepiHiH e3apa dpeKeTrTecyl MeH
KO3FaabICTapbIHBIH OapAabIK TYP1H Kypanabl

IIpouyecc — xytienin, 0ip «Kytiden exiHwi Kytlize emy
Oapvicbiidazbt ocobl Xyueni cunammanmovii Ke3-Keazen 0ip
napamempoin, KarumviMovl He KaumviMcol3 032epici

lMpouecTepAiH XikTenyi:
UsoTtepmusanslik (T = const, AT = 0)
U3obapansik (p = const, Ap = 0)
UsoxopanblK (V = const, AV =0)

—MOXMMMHHHK peakuuanap
... bT=const



Juraiabnus (H) -m300apabl-M30TepMMsAABIK
JKaraanaarbl XXYyVieH1H DHeprusiChbIH
CUIIATTAVTBIH JXXYyVie KyMiHiH (P YHKIIVSCHL.
Oa imKi YPHepIMs MeH XYMBICTBIH,
KOCBIHABICBIHA TeH AH = AU + pAVvV

JHTPONUA — XYIEeHIH peTCi3AIriHIH CaHABIK,
MOAIlleplH KOpCeTeTiH Xyle KYMIHIH
P YHKIIUSICHI

.
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XnMuanblK peakumsa Kam doarbITTa
©34IrHeH XYpy Kepek?

O30iziten xypemin npoyecc — coipmiovl Paxmoprapooin,
ICEPINCI3 Kypemin mepmoouHaAMUKAAbIK npouecc



Erep npouecc ke3iHae peTtci3aik esrepmece (AS = 0),
OoHAa rnpouecTiH 0afFbITbl SHTaNbMNUAHBLIH 63repiciMeH

aHbIKTanaabl XXaHe npouecc e34iriHeH 3HTanbNUsAHbIH
Kemy OafbITbIHa Kapaw Xypeai

Erep npouecc Ke3iHae aHepreTukanbIlK e3repicrep
6onmaca (AH = 0), oHaa npouecTiH 6arbITbl SHTPONMUAHLIH
e3repiciMeH aHblKTanagbl XXoHe npouecc e34iriHeH
pPeTCi3AiKTIH, AFHU, SHTPONUAHLIH apTy OarbITbIHA Kapaw
Xypeai

1) 2KyMeHIH SHeprusi MUHUMYMbIHA YMTBLIYbI
2) 7KyHeHIiH SJHTPONUS MAKCUMYMbIHA YMTBHLIYbI



[MO6CTIH 60C 3Heprusacsl

k. FTnobce
(1839-1903)

MpouecTepaiH o3AiriHeH Xypy wWapTbl
peTiHae eki ¢dakTopablH Aa (3HTanbNuA
YXOHe 3HTpPOnusl) acepiH eCKepeTiH Xyune
KYMiHiH, yHKUMacbl — [MbO6CTIiH 6ocC
3Hepruacobl anbiHagbl

AG = AH - TAS

'M66CTiH 60C aHepruacokl (G) - XKyMeHiH
OepinreH npouecTe aTtKkapa anartblH
MaKcumManabl nanganbl XYMbICbIHA
aOCoONIOTTIK M3HIi XaFblHaH TeH, TaHbachbl
XaFblHaH KapamMa-Kapcbl bonartbIH
TepMoAUHaAMUKaNbIK XXyWe KYMiHiH
yHKUUACDI

AG=-A |

X
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IIpouecmin, 630i2iHeH Ky pPY MYMKIHOIZIHIN,
wapmmapot:
IIpouecc e3airiHeH xxypeui
dG<0 (dH<0, dS>0)
- IIpouecc o3airineH ;KypmMeuai
dG>0 (dH>0, dS<0)
- /KyHe Tenme-TeHAIK KyHae 001aabl
dG=0

bnoxumuanbik npouecrtep
JK3eproHukanslk AG<0
JHaeprovukanosik AG > 0




llpu2oxxuH npuHyuUni:
Cmayuonapavix xKytidezi
Mepmo OUHAMUKAABIK AUUbLK XKy Tiede
KAumouimcoi3 npoyecmepoin, Kypy
Oapoicbiidazbl IHMPONUAHBIN, natida 00AY
KbIADAMObIRbIHbIN, MIHI Oepirzen
kazdaurapoa e, a3 OoH, wamaza

YMMbIAA )bl
AS./Az—0



XnMuUsanbIK KWHeTUKa I

XUMUAABIK KUHemuka
* XVIMMAABIK peakyusidapAblH KblAAaMAbIFbIH;

* XVMMWUSIABIK peakisiaapAblH KYpPY
MeXaHW3MIH;

* peaxiisi XbLAAaMABIFbIHBIH TYPAl
¢dakTOpaapra Toyeaaiairia
3epmmenmit 2bIAbIMU CAAA

bacTankbl 3aTTap

i

Peakuua eHimaepi
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UMUAALIK PeaKyusHbIH, XK bIAJaMIblzol

Oipaik KeaeMae HeMece OipaiK ayaaHaa Oipaik
YaKbIT 1IIIHAe dpeKeTTeCeTiH MOAeKyaalap CaHbl




XXou (bipcaTbinbl) peakuusanap

MoHoMonekynanbIK
A — 6HIM

|, — 2l

bumoneKkynanblik
A +B > OHIM
NO(r) + O,(r) —— NO,(r) + O,(r)




XUMUAABIK peaKUUAHBIH, )KbIA)AMObIZbIHA
acep emywmi paxmopAaap:
* dpeKkeTTecylll 3aTTapAbIH
TaOMFaThI;

* dpeKeTrTecCylll 3aTTapAbIH
KOHIIEHTPaLMsICh;

* TeMIleparypa;
°* KaTaam3aToOpAbIH KaTBICHI
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XUMUAABIK peaKyUAHbIH, KbIA)AMOIbIZbIHA
acep emyuii paxkmoparap

9peKeTTecyLi 3aTTapAablH TaburaTbl
(Monekynanap, UoHoap,
amomMoap, padukasioap)
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Peakuusa xXbingamabifFbiHA
KOHLUEeHTpaUunsaHbIH acepi

KoHueHTpanus:
OIpeKemmecyutl 3ammap KOHUEHmMpPAWUACbIHbIH, APMYbIMEH
Peaxkyus Heolii0amowvizbl apmaosl

Maccanap apekeTTecyLli 3aHbl
bepiaren remrieparypaga, XMMUsIABIK pPeaKIVIsTHbIH
JKbIAAaMABIFbI, CTEXMOMETPUAABIK KO PpumeHTrepi
Ad9pexe TypiHJAe aablHFaH, dpeKeTTeCylll 3aTTapAbIH
KOHIIeHTpalysalapbIHbIH KOOeNTiHaiCciHe Typa

IIpONOpHOHAaA

aA+bB — cC +dD

W=k-c(A)" -c(B)bl



Maccanap apekeTTecyLli 3aHbl

aA+bB +dD —

n=a+b + d- peakuusiHbIH Xannbl peTi




TemnepaTypaHbIH acepi
BaHT-Todhh TeHAaeyI

Temmieparypansl opOip 10 rpagycka KeTepreHae
peaxkims XXblagaMAbIFbl 2-4 ece apTaabl

I Bunopeakuusanap ywiH KongaHbinmMmanabl
vy=7-9



KATAJIN3
OH kamanus3
Tepic kamasnus3s
Kamanu30iH Hezi32i 3aHObI/IbIKMapbi
1. Kat mek kaHa T[] MyMkiH peakyusinapobi
FaHa xblridamoamaobi

2. E memeHdeyimeH&WT

3. Kat peakuusiHbIH, Tene-TeHAiK KannblH
Oy30anabl, Typa XKoHe Kepi peakuus
XKblngamMmabliKTapbiH Oipaen e3repreai

4. Kat akmuemini2iH apmmablIpyFa

(npomomopnap) Hemece 6aceHOemyze
(kamanum. ynap) 6os1a0bi



PepMeHTaTUBTI KaTanus

Katanusgiiy xannbl 3aHAbINbIKTapPbI
caKkTtanbiHagbl!

DepmenmmepIin, Kamairuamop peminoezi
Hezi3zl epexueAikmepi:

* OTe JXOfapbl KaTaAUTUKAABIK aKTVIBT1A1r];

* CyOcTpaTKa >XoHe OMOXVIMMUSIADBIK
peakiusira TaHAaMaAbl (CeAeKTUBTI)
TYPAe 9cep eTy KacueTi;

* TeMIleparypa MeH opra pH-HbIH
e3repiciHe epexiie ce3iMTaaAbIFbl.
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Depmenmmepoin, KAMAAUMUKAADIK
AKMUBMIALK Kepcemy umapmmapbot

* Temnepamypanvi xo2apvt 60AMaybL;
* pH mandepinin mazoin aymazol;
* Kvicvoimnoin, mypaxmor 00AYbL.




PepMeHTaTUBTI peakuyus
cXemMachl

E+S—ES->P+E
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Muxasnuc-MeHTeH

TeHaeyl
W=Ww 2
max km [S]




ApanTuBTI KanTta Kypy npuHuuni

Ke3-kernreH xxyune acep 6onfaH
Xargaupa, con acepai ancipery
YWIiH KauTa Kypbinaabl

CTaumoHapnbIK KyW



beTTiK KyObInbICcTap <

A — iwki kenemingeri

- Mornekyna

b — 6eTki KabaTblHOarbI




Adcopbuusn —epizen 3am KOHUeHMpauusCcbiHbiH,
Paszarapoviny, 06AiHYy Oeminde o30iziHeH 63zepe Xypemin
npouecc
Adcopbenm — 6em kabamvinda adcopoyus npouyeci
Kypemin 3am

Adcopbmuse (adcopbam) — adcopbenm OGeminde
adcopoyusranamoii 3am

AbOcopbuus — 6ya sammuoit, copoenmmin, Oy Kia
KeAeminlde e30izinen dudpPysusicoimen cabaxmacoin
XKypemin copobyus npoveci

CopbOuus — 6ya adcopOuusmuvii, abcopOouusnoit, xkate

KANUAAAPABIK KOHIEHCAUUAHBIH, KOCbIHIbICLL peminie
Kapacmoipyza 00AamoiH KypoeAi Pusuka-xuMusAvlk npovecc

aacopobuun

/

ﬁ abcop6buusa




XpomaTtorpadus <

bipeyi -
KO3FaAMaNTbIH, al
eKIHIIIC1 —
KO3faAaTbIH ©3apa
apaaacriaiTblH €Ki
¢da3a apaceiga
3aTTapAbIH
TapaAyblHa
Heri3aeareH, saTrrap
MeH KOocIladapAbl
Oeay, Taaaay XoHe
3epTTeyalH
pm3KaabIK-
VIMMUSIABIK d41C1

OAiCTi allKaH:

M.C. LiseT (1903)
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XpomatorpadpunsHbIH
aPTbIKWbLIbLIKTAPbI

Tanaayabl opbiHAAY XKbiNgaMAabIFbl
Xorapbl cesimTanabirbl (102 %-ra geniH)

TanpaHaTblH 3aTTbiH XUMUANbIK ©3repicke
yuibipan KeTneyi

XpomaTtorpadusa — kenbip xargannappa
KocnagaH Ta3a 3aTTbl 6enin anyAabiH

OipaeH-6ip apici



Xpomamozpadpuiarvix adicmepdit, 6UOAOZUSL KIHe
MeOUUUHAIA KOAIAHIAYDL:

Keuoip namorouarapoa, OUOAOZUAABIK CYyUbIKmMbiKmapoa
natida 6 0AaMbIHL MUKPOKOMNOHenmmepodi anovikmay;

Jdonunz-6axviraydvt Kypeisy;

*  KaH Kypambvindazol AAK0ZOAb, HAapKomukmep, yuiKoliy
3ammapza anaiusoey;

* axyvi3dap, amMuH KblKbiAdapol, HYKAeUH KbiKbiAdapbl,
2opmondap xare m.0. buonorumeprepdi 66Ay, masapmy xate
CaHObIK anvikmay;

*  0apiAik npenapammap endipicinde mabuzu Hemece
CUHMeEMUKAAbIK OHIMIepIi ma3a Kyuinoe ary;

*  09piAiK npenapammap aHAAU3L;
* cyodvl demMuteparday.



Ha3ap ayoapsln
mowoazaHoapslisliza
paxmem!




