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KBanudukauus (cTeneHb) BLITYCKHUKA: 0aKaJaBp

dopma o0yueHuUsi: OUHAS

Ieab ocBOeHHS JUCHHMILIHHDI:

Lesnb OCBOGHUS JTUCHUILTUHBI - 3aJI0KHTh TEOPETUYCCKHA (DYHIAMEHT 1O TEXHOJIOTHU
U3NeNAN, W3YYUTh (U3UYecKue, (U3HKO-XUMUYCCKUE M KHHETUYCCKUE XapaKTePUCTUKU
TEXHOJIOTHUECKUX  TPOLIECCOB, MPUBUTH OyIymieMy CHEIHATUCTy  (DU3UKO-XUMHUYECKOE
MBIIUICHHE, HEOOXOJAMMOE TMPHU JaJbHEWIIEM W3YyYCHUH MOCICAYIONUX TEXHOJIOTHYCCKUX
JACIIUIUINH.

3amaun JUCUMITIAHEL:

® U3y4CHHE TMPOIECCOB OOpabOTKM W  DJIEMEHTOB TEXHOJIOTUYECKHUX  CHCTEM,
OTIPEICIISAIONINX KA9€CTBO BBIMTYCKAEMOU MPOTYKITUH;

® V3yYCHHUE SIBIICHUH, COTIPOBOXK/IAIOIINX MPOIECCHI 00PaOOTKH, BIHSIIONIMX HA KAYSCTBO
IIPOIYKIIUH;

® 1I3y4YCHHUE MEXaHU3MOB ()OPMHUPOBAHHUSI KAY€CTBA MPOIYKIIUH.

Ilian kypca:

Paszjnes 1. [IpyHOMIBI TEPMOAMHAMUYECKOT0 AHAJIN3A TEXHOJIOTNYECKUX MPOLECCOB.

Tema 1.1. [lepBoe Hauano TEPMOANHAMUKH.

WneanbHblil ra3. YpaBHEHHE COCTOSIHMS HJeanbHOro rasa. CMmech WIealbHBIX ra3oB U
napuuaibHoe gAaBieHue. HewpeanbHbli Tra3. YpaBHEHHE COCTOSHHAS HEUACAIBHOIO Tasa
(ypaBHenue Ban-pep-Baanbca). Cxwxenue rasos. Kputuueckue mapamerpsl. IIpuBeneHHbIE
napaMmetpsl. [lepBoe Hayano TepMOAMHAMUKH, €TO OCHOBHbBIE (POPMYJIMPOBKU M AHATUTHUECKOE
BblpakeHHe. BHyTpeHHsst sHeprusi, sSHTanenus. Temnora, pabora. PaboTsl pacmmpeHus
UJCaIbHOTO ra3a MpH pa3iMuYHbIX YCJIOBMSIX MPOBEAEHMs Mpolecca. TemnoBble 3((eKTs npu
MOCTOSIHHOM 00bEME U MOCTOSTHHOM JIaBJICHUH, COOTHOLIIEHNE MEX1y HUMHU.

3akoH l'ecca, ero mpumMeHeHHe Uil pacueTa TEIIOBOro 3PQeKTa XUMHUYECKOW peakIuu.
TernoTsl arperaTHOro M MOJUMOP(HOro NpPEBpallleHUH, CropaHus, pacTBopeHus. Temora
oOpazoBanus. CrannaptHoe coctossHue. CTaHAapTHBIE TEMJIOTh 00pa30BaHUS: HCIIOIb30BAHKE
UX JUI BBIYUCIEHHs TeruioBoro 3¢ dekra peakuuii. 3aBUCUMOCTh TeIUIoBoro 3¢ddekra peakuuu
oT Temneparypsl: ypaBHenue Kupxrodda.

TennoeMKoCTh: U30XOpHast, N300apHasi, UICTUHHAS, CPE/IHSS; CBSI3b MEKIY HUMH.

Tema 1.2. Bropoe Hayano TepMOgUHAMUKH.

Hanpasnennocts npoueccos B npuponae. O6paruMbie U HeoOpaTUMbIe Mporecchl. Bropoe
Hayajio TEPMOJMHAMHUKHU, €ro OCHOBHbIE (OPMYIMPOBKH U aHAJIUTHYECKOE BBIPAXKEHUE.
OHTponus, ee GPU3NIECKUIA CMBICI, €€ U3MEHEHHUE MPU arperarHbIX MpeBpalleHHsIX, CTAaTHUECKOe
ToJKOBaHME. 3MeHeHue sHTponuM [uis oOpaTUMbBIX M HEOOpaTHMBIX mpoueccoB. V3MeHeHue
SHTPOIUU KaK (aKTOp BOSMOKHOCTU U KPUTEPUI HAPABIEHHOCTH IPOIECCa B U30JIMPOBAHHOMN
cucTeMe.



Tema 1.3. YueHne o XuMHUYECKOM PaBHOBECHUHU.

[IpumeHeHre MepBOro M BTOPOro Haydall TEPMOAMHAMHMKH K XMMHYECKUM IMPOIECCaM.
TepMonuHaMHUeCKUE TOTEHIMANIBI: BHYTPEHHSISI SHEPIHs, SHTANbINS, 3HEprus lenbpMmrossla,
sHeprusi [ub6ca. Xapakrtepuctuueckue GyHKiuu. V3MeHeHHe TepMOAMHAMUYECKOTO
MOTEHIMaNa Kak ()akTop BO3MOKHOCTH M KPHUTEPHI HAIpPaBICHHOCTH Mpollecca. YpaBHEHUE
I'n66ca-I'eapmronbra. XUMHYESCKAM NOTeHIHMan. XUMHYECKUH IMOTEHIHMAN HOeadbHOro rasa,
UJeaJbHOTO Ta3a B CMECH, HEHJICAIBHOIO ras3a, KOMIIOHEHTa B pacTBOpe. AKTUBHOCTh U
netydectb (pyrutuBHOCTH). Onpenenenue kodhPuImenHTa JeTy4ecTH.

Xumunueckoe paBHoBecue. [Ipunuun Jle Illarenbe-bpayna. KoncranTa paBHOBEcHS.
CooTHolIeHHE MeXAy KOHCTaHTaMH, BBIPQKEHHBIMH 4Yepe3 MaplualbHbIC JaBIICHUS,
KOHIICHTPAIINH, JIETY4e€CTH, aKTUBHOCTU U MOJISIPHBIE JI0JIM PEaKTaHTOB. Peakiiuu, nporexaroiye
IIPU BBICOKOM JIaBJICHHH, U UX KOHCTaHThI paBHOBecus. [ eTeporeHHple peakiuu 1 UX KOHCTaHTa
paBHOBECHS. OHTPONMMHBIA CHOCOO BBIYMCICHUS KOHCTAaHTHI paBHOBecusd. OnpeneneHue
CTETEeHH MPEBPAILEHUS U COCTaBa PABHOBECHOM CMECH.

N3orepma peakiuu (ypaBuenune Bant-Todda). 3aBUCHUMOCTD KOHCTAHTHI PaBHOBECHUS OT
TEMIIEPaTyphl: YpaBHEHUE U300apbl U U30XOPBHI.

Tema 1.4. OCHOBBI CTATUCTUYECKOU TEPMOJIUHAMUKH.

Craructuueckas cymma coctossHui. CratuctTuueckuil Bec. Boluncienue nocrymnarenbHoi,
BpallaTrelbHON M KojeOarenbHON CyMM COCTOSSHUH U BBIPaKEHMS COOTBETCTBYIOLIMX J0JIeH
TEIUIOEMKOCTH, SHTPOIIUH U dHEepruu [ mboca.

Paznen 2. HpHHIII/IHbI KHHCTHYCCKOI'O OIMUCAHMSA U aHAJIN3a TEXHOJOIHYE€CKUX IMTPOUECCOB.

Tema 2.1. KuneTnka roMOreHHbBIX PEaKIIUi.

CKOpPOCTh M KOHCTAHTAa CKOPOCTH XHMMHUYECKOW peakiuu. MoJeKkyaspHOCTh U TOPSIOK
peakuuu. KoHCTaHTa CKOPOCTHM M TNEPUOJ MOJIYNPEBpPALICHUSI PEAKUUNA HYJIEBOro, NEPBOrO U
BTOPOTO TOPSIAKOB. MeTobl onpeeneHus nopsijaka peakuun. CIoKHbIE peakiuu: oOpaTuMbie,
MOCJIe/I0BaTeNbHbIC, MapajlyleibHble M CONpsbKeHHbIE. LlenHble peakiuu; ponb pajukaioB B
HEMHBIX PeaKIUIX; 3apoxKACHUE U 0OphIB 1enu. LlemHoit MexaHu3M peakiuy MoJTUMEPHU3allii.

Teopuss KUHETUKM XHMMHUYECKUX PEaKLUMU: TEOPUU AaAKTUBHBIX COYIAPEHUN; Teopus
AKTUBUPOBAHHOTO KOMILJIEKCA.

BnusHue Temmeparypbl Ha ckopocTh peakiuu. [IpubmmkenHoe npaBuwino Baut-Todda.
VYpaBHeHnune Appenuyca. Biusiaue pacTBopuTessi Ha KOHCTAHTY CKOPOCTH XUMHUYECKON peaKIuu.

Tema 2.2. Kunetnka reTeporeHHbIX peaKiiuii.

Huddysus. 3akonsr duka. [ereporeHHbIe MPOIECCHl B MHOTOKOMITOHEHTHBIX CHCTEMaXx.
Huddy3nonnas n kuHEeTUYECKasi 00JIaCTH peakiuu. BiausiHue Temmneparypsl U epeMenTnBaHus.
MeTacTaOuIbHOCTh COCTOSHUS TMEPECHIIICHUS W TEePeoXJIaXKIAeHHs. BO3HUKHOBEHHE U POCT
3apoJbIIIe HOBOHM (ha3bl B MPOIECCax KPUCTAIUTH3AIMN U KOHICHCAIIHH.

Tema 2.3. Karanus.

Karanus u KOHCTaHTa paBHOBecus. Karanus m sHeprus axtusamuu. TOMOTEHHBIM 1
T'ETEPOTEHHBIN KATAJIM3BI. [To10KHTeIbHBIA H OTPUIIATEIBHEIH KaTamu3bl. ABTOKATAIIHS3.
Teopusi TOMOTreHHOro Karaiausza. AJCOpPOIUS M TeTeporeHHbI karanus3. CTPYKTypHBIH U
sHepreTuyeckuil (hakTopbl B Katanuze. Poib MpoOMeEKyTOUHBIX coeluHeHu. MynbTHILIeTHAsS
teopust bananauna. Teopus aktuBHBIX ancambielr KoGoszeBa. CrapeHue Karanms3aTtopoB U UX
oTrpasiieHHe. [IpuMeHeHne TOMOIN€HHOr0 M TETEPOTr€HHOTO KaTaJu30B B TEXHOJIOTHYECKHMX
nporueccax.

Pasnen 3. @a3oBble paBHOBeCHSI U YYeHHE O PacTBOPAax.



Tema 3.1 da3oBbie paBHOBecUs. OTHOKOMIIOHEHTHBIE CUCTEMBI.

OcHOBHBIE TOHSITHUS: COCTaBHAsh YacTb CHUCTEMBbI, KOMIIOHEHT, (a3a, 4YMCIO CTEHeHei
cBoOonbl. IlpaBuno a3 ['ub6ca, ero BeiBog m aHanu3. COOTHONICHHE MEXIY IABICHUEM H
TeMIlepaTypoii B Tporeccax (a30BBIX IepexonoB. YpaBHeHue KiaiinepoHna. YpaBHeHHe
Kiaiinepona-Knaysnyca. JluarpaMMbl COCTOSIHUSL BOZIBI U CEPBL.

Tema 3.2. JIByXKOMIIOHEHTHBIE CUCTEMBI.

PactBopsI raza B raze. 3akoH JaJIbTOHA. PacTBOpUMOCTb rasa B *UAKOCTH. 3akoH [eHpH.
BnusiHue Temneparypbl U 1aBJI€HMs HA pacCTBOPUMOCTbD Iasa.

OO6mas xapakrtepucTuka pacTBopoB. IlapiuanbHble U MOJIIpHBIE BEIHYMHBI. YpaBHEHHE
['n66ca-Arorema. Jlapnenue napa Haj WIeadbHBIMU pacTBopamu. 3akoH Payns. HempeanbHble
pacTBopbl. [lonoxuTenbHbIe U OTPULIATEIBHBIE OTKJIOHEHHUS OT 3akoHa Payis. IlepBrblil u Bropoit
3akoHbl [ 100ca-KoHoBanoBa. A3enTpomHbie pacTBOPHL. J(HMarpaMMbl: COCTaB-IaBJICHUE; COCTAB-
TeMIepaTypa KUIIEHHUs; COCTaB pacTBOpa; cocras napa. [leperonka, pekTudukanus.

OrpanuyeHHas B3auMHas pPacTBOPUMOCTb, KPUTHUYECKAas TEMIIEparypa pacTBOPEHMsI U
NpaBUjIO MpsAMoiauHErHHoro auamerpa B.A. AnekceeBa. /[laBneHue mnapa B cuUCTEMax C
OTPaHWYEHHOM B3aMMHON PaCTBOPUMOCTHIO. IIeperonka ¢ BOASHBIM IapOM.

PacTtBOoprMOCTh TBEpIBIX BEMIECTB B KUIAKOCTAX. YpaBHeHue [lIpenepa — Jle Illarenbe.

KonnuraruBHbie CBOMCTBa pa30aBICHHBIX pPAcTBOpPOB. SIBneHue ocmoca. [loHmxeHue
TEMIIepaTyphl 3aMEep3aHUs U MOBBILICHUE TEMIIEPAaTypbl KUIEHHUS PAacTBOPA B 3aBUCUMOCTH OT
KOHLIGHTpAallUM PAcCTBOPEHHOI'O BeELIECTBA. OOYIJIMOCKONUS M KPUOCKONHS KakK METOAbI
OnpeeeHUsI MOJIEKYJIIPHOM MacChl pACTBOPEHHOTO BEILIECTBA.

DU3BNKO-XUMUYECKUM aHAJIU3 JABYXKOMIIOHEHTHBIX CHUCTEM. [IpHHIIMIT HENpEpHIBHOCTU U
OpUHUUI COOTBETCTBUA. CyIIHOCTh METOJAa TEPMHUYECKOrO0 aHajiu3a M IMOCTPOCHHS KPHUBBIX
oxynaxaeHus. JluarpamMmma cocraB-Temmneparypa JUisl CUCTEM, OOpa30BAHHBIX BEIIECTBAMU,
KOTOpbIe 001a/1al0T HEOTPAaHUYEHHON PacTBOPUMOCTBIO APYT B APYTe B KUIKOM COCTOSIHHUHU, a B
TBEPJIOM COCTOSIHUM a) HEOTPaHWYEHHO PacTBOPHUMBI APYT B Apyre; 0) o0nagaroT orpaHnyeHHON
B3aUMHON PacTBOPUMOCTbHIO; B) 00pa3yl0oT XMMHUYECKOE COEIMHEHNUE, TUIaBsIIeecss KOHIPYIHTHO
WJIM MTHKOHTPYIHTHO.

Paznen 4. DnekTpoxumus.

Tema 4.1. DnexTpoxumus.

OnexTpuueckas MPOBOAUMOCTb. [IpOBOAHMKM TNEpBOro M BTOPOro pona. AOCOMIOTHAs
CKOpOCTb JIBUKEHMS HOHOB. [10BU’KHOCTh HOHA U YUCIIO TIEpEHOCa.

OnexTpuueckas MpPOBOJMMOCTh: YlelbHass M MOJIApHas. 3aBUCUMOCTb YIACIbHOH H
MOJIIDHOM ~ JIEKTPUYECKOM MPOBOAMMOCTH OT KOHILIEHTpAlMM M TEMIIEparypbl. 3akKoH
HE3aBHCUMOCTH JBMXeHHA MOHOB Konbpaymia. DnekTpuueckas IpoBOJUMOCTb pacTopa B Iojie
BBICOKOH HamnpspkeHHOCTH (3¢ ekt Buna) u Boicokoit yactotsl (3¢ dext Jledas-DanpkeHrareHa).
OnekTpuueckas MPOBOJMMOCTh HEBOAHBIX pacTBOpOB. IIpuMeHeHHe KOHIYKTOMETpUHU B
UCCIIEIOBATENILCKON M MPaKTUYeCKoil pabore.

Metone! usmepenus pH pactesopa. M3mepenue OJIC cuctemsl. [IpakTndeckoe NpuMeHEeHHE
MOTEHLIUOMETPUH.

@®opMbl TEKYLIEr0 KOHTPOJIS U MPOMEKYTOYHOM aTTeCTAlMuU:

B xome peammzanum gucummiueel  51.B.O/.5  Qusuxo-xumuueckue  OCHOBbI
MEexXHOI02UeCKUX Npoyeccog HWCIIONIB3YIOTCA CIEAYIOINE METOAbl TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH O0YJarOIINXCS:

[Tpu npoBeaeHNH 3aHATHH JEKIIMOHHOTO THUIIA:
BBIOOPOYHBIHN WM JIETYYUH OIIPOC-KOHTPOJIb TI0 MaTepHraiaM JICKIUH;

IIPU NIPOBECHUH 3aHATHI CEMUHAPCKOT0 THIIA:
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MOJTOTOBKA K TPAaKTUYECKUM 3aHSITHSIM, MOATOTOBKAa pedepara, BBHIMTOIHEHHUE MPAKTHUECKHUX
3aJJlaHul 1 1a0OPATOPHBIX U KOHTPOJIBHBIX padoT;

IIPU KOHTPOJIE PE3YJBTaTOB CAMOCTOATEIbHOM PabOThl CTYICHTOB:
M3Y4YeHHE BOIMPOCOB, KOTOPHIE HE M3JArajiuch MNpernojaBaresieM Ha JEKUUSX M MPAKTUYECKUX
(ceMMHApCKUX) 3aHITUSX, IOATOTOBKA pedepara, BBIIOIHEHUE TPAKTHUECKHUX 3aJaHHi.

JK3aMeH NpoBoaMTcsl B (opMe MoABENEHUS WUTOTOB MO pe3yiabTaraM paboOThl Ha
JCKIIMOHHBIX M MPAKTUYECKUX (CEMHHAPCKUX) 3aHATHUSAX, HAMUCaHUA pedepaToB, BBHIIOIHEHUS
3aJjaHuH, Ta00PATOPHBIX U KOHTPOJIBHBIX PabOT U OTBETA HA IK3aMEHAIIMOHHbBIN OUJIET.
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