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Kadenpa xumun

Heas wu3yyeHus auc-

IUIIJIMHBbI

Hensasmu  u3ydyeHMs  AUCHUIVIMHBI  «XHMHYecKasi
TEePMOJAMHAMMKA U (Pa30BbIe PABHOBECHS» SIBJIAIOTCH:
- N3y4YEHUE TEOPETUYECKUX OCHOB  KIIACCUYECKOM H
CTaTUCTUYECKON TEPMOANHAMUKH, (ha3oBbIX PaBHOBECHI
IIPUMEHEHHUsST  TEPMOJMHAMUYECKMX METOAOB  JUIsl  PELICHUS
XUMHUYECKUX MPoOIIeM;
- ¢dbopMHUpOBaHHE Yy MAarucTpaHTOB 3HAHUM M yMEHU,
MO3BOJIIOIIMX MOJEIIMPOBAaTh U IPOBOJUTH UYHCICHHBIE PaCYEThI
IpPU ONMCAHUU PA3IMYHBIX BHUAOB XHMHYECKUX M  (Pa30BbIX
paBHOBECHI M CBOMCTB BEUIECTB B paCTBOpax.

MecTO0 IMCIHMIIJIMHBI B
CTPYKTYpe O11011

MAarucTpaTypsbl

Huctunnuaa «XuMHYecKass TepMOAUHAMUKA U (a30BbIe

pPaBHOBECHSI»» OTHOCUTCS K 00s3aTeIbHOM YacTH  JUCIUILIMH,
M3Yy4aeTcs BO 2-OM CEMECTpE.
Jucuunnuna «XuMHUYecKas TepMOJUHAMUKA U (pa30Bble paBHOBECHS
MpeacTaBiIsieT co0OMl  TEOpeTHYEeCKYyl0 OCHOBY JUId  HM3Yy4€HHU
MOCTEeYIOIUX KyPCOB XUMHUECKOro NMpoduis — Gu3n4ecKol XUMHUY
KOJUIOMIHOM XUMHUH, XUMHUYECKOH TEXHOJOTUH, (PU3UKO-XUMUYECKU
METOZ0OB MCCIIEIOBAHHUS.

[lepeueHp  AMCUMIIIIMH, HEOOXOIMMBIX I  W3Y4YEHHUS
JTUCIUIUIMHBL: HEOpraHW4ecKass XUMHUsI, KBaHTOBasi XUMHUA, (pHU3uKa,
MaTE€MAaTHKa.

Komnerenuuu, d¢opmu-
pyeMble B pe3yJbTare

OCBOCHHUSA JUCHHUIIJINHBI

B pe3yabTrate ocBOeHMSI IMCUMILUIMHBI 00y4Yaroluiicst
AO0JIKEH AEMOHCTPHUPOBATH ciaeayouue pe3yJbTaThbl
o0pa3oBaHus:

- CIOCOOEH OCYLIECTBIATh KPUTHUECKUH aHAINU3 MPOOIEMHBIX
CUTyallMil Ha OCHOBE CUCTEMHOTIO [10/IX0/1a, BhIpabaThIBaTh cTpaTe-
ruto aericteuit (YK-1);

- crnocoOeH BBINOJHATh KOMIUIEKCHBIE JKCIIEPUMEHTaJbHbIE U
pacyeTHO-TEOPETUYECKUE MCCIIEOBaHUSI B M30paHHON obnactu
XUMUU WU CMEXHBIX HAayK C MHCIOJb30BaHUEM COBPEMEHHBIX
npubopoB, mporpaMMHoro oOecmeueHus W 0a3  JaHHBIX
npodeccronanbHoro HazHadenus (OITK-1);

- crnocobeH Ha OCHOBE KPUTHYECKOro aHanusa pesyiabratroB HUP u




HHMOKP orieHuBaTh NEPCHEKTUBBI MX MPAKTUYECKOTO MPUMEHEHHUS U
MPOJOJKEHHSI pa0dOThl BBHIOPAHHOW O00JIACTH XUMHH, XUMHYECKON
TEXHOJIOTHH WM CMEKHBIX ¢ Xumuei Haykax (ITK-3).

Conep:xkanue

JUCHUILIHHBI

Tema 1. BBegenne

[Ipenmer u coctaBHble YacTH (Qu3ndeckoil XUMUH. OCHOBHBI
9Tarbl pa3BUTUS PU3NIECKON XUMUHM KaK COBPEMEHHOM TEOPETHUECKO
OCHOBBI XMMHMH. MeToabpl TEPMOJWHAMUKH, KUHETUKH U KBAHTOBO
XUMHH B OITUCAHUM XUMHUUECKUX SIBJICHUI.

Tema 2. OCHOBBI XMMHUYECKOI TEPMOAUHAMUKH

MakpOoCKOIIUYECKHE CUCTEMBI U TEPMOJAUHAMUYECKUN METO U
onucaHus. TepMuueckoe paBHOBECHE CHUCTEMBI. TemmepaTyps
Pasnuunble mkanel Temmeparyp. TepMoauHaMHU4YecKHe I1apaMeTph
HTEeHCHBHBIE M HKCTEHCHUBHBIE BEJIMYUHBI. Oobpatumbie
HEOOpaTHUMBIE MPOLIECCH]  UX CBOMCTBA.

VYpaBHEHMsI COCTOSIHMS. YPaBHEHHE COCTOSHMSI HAEAIBHOT
rasa, raza Ban-nep-Baanbsca. Teopema 0 COOTBETCTBEHHBIX COCTOSHUS
u obmas mpobieMa ypaBHEHHsI COCTOSHUSI. BupuanbHble ypaBHEHU
COCTOSIHUSI.

Teriota u pabora. Buyrpennsis sneprus. llepsbriii 3axo
TepMoAHaMHUKU. IIpuMeHeHue mnepBoro 3akoHa TEPMOJMHAMUKHU
pasnuYHbIM Ipoueccam B raszax. OHranenusa. Iukn Kapao. Jlemm
Kapmno.

3akoH I'ecca m ero ciencrBus. CraHAapTHBIE COCTOSIHUS
CTaHJApPTHbIE TEIUIOTHl XMMMUYECKHUX peakuui. TemioTsl cropaHus
Tennotel 06pa3oBaHus. 3aBUCUMOCTh TEIJIOBOr0 3¢ (eKra peakuu o
temmneparypbl. @opmyna Kupxrodda. 3aBUCHMOCTD TEIIIOEMKOCTH O
TEMIEPaTyphl U pacueThl TEIIOBLIX 3(h(HEKTOB peaKIuii.

Tabnuupl CTaHAAPTHBIX TEPMOAMHAMHUYECKHUX BEJIMYMH U U
UCIOJIb30BAaHUE B TEPMOAMHAMMUYECKHUX pacyerax. Kanopudecku
KO3 (HULIUEHTHI.

Bropoii  3akOH  TEpMOJMHAMUKM M  €r0  pa3jIU4Hb]
(hopMyITUPOBKH. DHTpOMHSI. YpaBHeHue BTOpOTO HayvaJ
TEPMOJIMHAMMKHM /11  OOpaTUMBIX M HEOOpaTHMBIX IPOLECCOR
O6ocHoBaHME BTOpPOro 3aKkoHa TepMoauHamMuku. Teopema KapHQ
Kraysuyca.

OHTponus Kak QYHKIUSA COCTOSHUA. VI3MeHeHne SHTPOIUH TIp
pa3nuuYHBIX Ipoueccax. l3MeHeHue HSHTpoONUKM B H30JIMPOBAHHBI
cucreMax M HampasieHue npouecca. [Tocrynar [lnanka u aGconroTHa
sHTponus BemiecTB. CTAaTUCTUYECKUII XapakTep BTOPOrO 3aKOH
tepmoauHamuku. @opmyna bonsimana.

PacyeTbl M3MeHEHMI SHTPONUU OOPATUMBIX M HEOOPATHUMBI|
nporeccoB. Bpruncnenust aOCOMIOTHONW SHTPONUU  TBEPABIX TeJ]
KUJKOCTEN U Ta30B. MI3MeHeHNe SHTpONMY XUMHYECKOW PEaKIiy.

dynnameHTangbHble ypaBHeHUs1 ['100ca /Ui 3aKpBITBIX CHUCTEM
Oueprusa [lenbmronbua, osHepruss [ub0ca ©U  UX  CBOWCTBE
TepmoauHaMuyeckue MOTEHIUANIBl M XapaKTepuCcTUUYecKue (DyHKIHMY
VYcnoBus paBHOBECHS M KPUTEPUU CaMOINPOM3BOJIBHOTO IMPOTEKaHU
MIPOILIECCOB, BEIPAXKEHHBIE Uepe3 XapaKTepUCTUUECKHUE (PYHKIINH.

Ypasuenne ['n66ca-I'enbmronplia u ero poias B XuMuu. Pabor
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U Temnora XxuMmyeckoro mpouecca. CooTHomeHnsa Makcsemg
WCTIOJIB30BAHUE JUIS BBIBOJA OOIIETO YpaBHEHHS COCTOSIHUS (ha3bl.

Xapakrepuctuueckue (QyHKIMM HAEaNbHOTO ras3a. OHepru
I'n66ca nneanbHOTO rasa.

Xapakrepuctuueckue (YHKUMM pealbHOro rasa Merto
neryuyectu. Pacuer nerydects ((yruTUBHOCTH) M3 ONBITHBIX JaHHBIX.

dynnameHTanabHble ypaBHEeHUs ['mO0ca JUIsl OTKPBITBIX CHUCTEM
XUMUYECKUE MOTEHIMAIIBI, UX ONPEIEICHUE, BBIYUCICHUE U CBOMCTBY
XUMHUYECKUI MOTEHIMAIl U1€aIbHOTO U HEUJI€AJIbHOTO T'a30B.

Tema 3. PacTBopbI

PactBopbl  pa3nuuHbIX  KiaccoB.  PasnmuHble  crnocoOy
BBIPAYKEHUS COCTaBa pacTBOpA.

CMecn wuzeasbHBIX Tra3oB. TepMoguMHAMUYeCKHe CBOMCTB
ra3oBblX cMmeceil. MaeanbHble pacTBOpbl B Pa3IMUYHBIX arperaTHbl
COCTOSIHUSIX U 00I1iee YCIIOBHE UEeaTIbHOCTH PACTBOPOB.

JlaBneHre HaCBHILIEHHOIO Iapa MHUAKUX pacTBOPOB. 3aKo
Payns u otkioHeHue ot Hero. Koad¢duuueHTsl aKTUBHOCTH U U
oIpeziesIeHUE 110 NapLUuaibHbIM AABJICHUSM BEIIECTB.

CraHjapTHblE COCTOSIHUSL IIPU  ONPEACIIEHUH XHUMUYECKU

IIOTCHLIMAJIOB ~ KOMIIOHEHTOB  pacTBOpoB.  CuMMeTpuuHas
HECHUMMETPUYHAsI CUCTEMBI OTCYETA.

Konnurarususie CBOMCTBA pacTBOPOB. N3menenn
TEeMIIepaTyphl 3aTBEpACBaHUA Ppa3JInYHBIX pacTBOPOY

Kpunockonnueckuii meroq. OcMOTHYECKHE sIBJIEHUS. Y paBHEeHUE BanT
l'odda, ero TepmoamHaMUYECKU BBIBOA M 00JIACTH MPHUMEHHMOCTH
O011ee paccMOTpEHNE KOJUIUTATUBHBIX CBOMCTB PacTBOPOB.

TepmonuHamudeckas kinaccudukanus pacTtBopoB. DyHKIH
CMEIIEHUs Ul MACANBHBIX W HEHWJCAIbHBIX pacTBOpoB. llpenensh
pa30aBieHHbIE  pPAaCTBOpPbHI, AaTepMalIbHbIE, PETYJSIPHbIE, CTPOT
pEryJIsipHBIE PACTBOPBI U UX CBOMCTBA.

[TapunanbHble MOJbHBIE BEIMYMHBI M HMX ONpEeNiCeHUuE U
ONBITHBIX JAHHBIX JJs OWHApHBIX CHUCTeM. YpaBHeHHs [u60cq
Hrorema.

PaBHOBecue KUAKOCTb-TIAp B JABYXKOMIIOHEHTHBIX CHCTEMay
PaBHOBecHBIE cocTaBbl Mapa M JKUAKOCTH. 3akoH Payns-/lanbToH
Pasnnunble BUIBI AMarpaMM COCTOSHUS.

3akonbl ['n0OO6ca-KonoBanosa. Pasnenenue BemiectB myrel
MIEPETOHKHU. A3€0TPOIIHBIE CMECU U X CBOWCTBA. BinsiHue naBneHus
TEMIEPaTypbl HA PACTBOPUMOCTD T'a30B B KUIKOCTSX.

3akoH I'enpu.OrpaHnueHHas B3aMMHas pPAacTBOPUMOCTH [IBY]
KuakocTted.  Tpermii  KOMIOOHEHT B CHUCTEME€  HX  JBY]
HECMEIINBAIOIINXCS )KUIKOCTEN. 3aKkoH pacnpenenenns HepHera.

PactBopuMOCTh TBepAbIX TE€I B KUAKOCTIX. MneanpHa|
pactBopuMocTh. YpaBHeHue lllpenepa. 3aBUCHMOCTH pacTBOPUMOCT
OT TEMIEPATYPHI.

Tema 4. ®a3oBble, XUMHYECKHE U 2ICOPOLIMOHHBIC PABHOBECHUS

I'ereporennsie cuctemsl. [lonsiTue (a3bl, KOMIOHEHTA, CTENEH
cBobobl. [IpaBmiio a3 ['nb6ca u ero BbIBOJL.

OJHOKOMITOHEHTHbBIE CUCTEMBI. JlMarpaMMmbl COCTOSIHUSI BOJIb
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ceprl. Da3oBbie MEPEXObl MEPBOro ponaa, YpaBHeHue KitameirpoHq
Knaysuyca u ero mpumeHeHHE K pa3iMyHbIM (ha30BBIM IEpexo/al
IIEPBOTO poJa.

JIByXKOMIIOHEHTHbIE ~ CHCTEMbI.  Pa3nuuHble  nuarpaMmi
COCTOSIHUSL JBYXKOMIIOHEHTHBIX CHUCTEM M HMX aHaJIu3 Ha OCHOB
npaBuia das.

TpexkoMnoHEeHTHBIE cUcTeMbl. TpeyronpHukm ['nb6ca
Po3zeboma.

B3aumHast paCTBOPUMOCTb B CUCTEME TPEX KUIKOCTEH.

3aKkoH JiefcTBUs Macc. VcTopust ero OTKpHITHS U COBPEMEHHA
TPAakTOBKa. Pa3inuHble BUABI KOHCTAHT PAaBHOBECUS U CBA3b MEXK]
HUMU. XUMUYECKASI IEPEMEHHASL.

XVWMHYECKOE DPABHOBECHE B MHICAIbHBIX W HEHUJICAIbHBI
cucreMax. TepMoaMHAMUYECKHAN BBIBOJ] 3aKOHA JIEHCTBHS Macc.

N3orepma Banrt-T'odpda. Hsmenenume sHeprum ['ub6ca
SHEpPruu I'ensmromnsia npu XUMUYECKON peakuuy
TepMonnHaMuyecKkas TPaKTOBKaA IMOHATUSA O XMMUUYECKOM CPOJICTBE.

[Tpunuun beptno u obmacte ero mpuMeHuMocTd. Pacuery
KOHCTaHT paBHOBECHUsSI XUMHYECKHX pEaKUUi C HCII0JIb30BAHUE]N
TaOJIMI CTAaHIAPTHBIX 3HAYCHUH TePMOJIUHAMUYECKUX (PYHKLUH.

[IpuBenennas »sHepruss ['mbbca u ee wucnoib30BaHUE I
pacyeToB XUMHUYECKUX
paBHOBECHIA.

Pacyera BpIXO/1a MPOAYKTOB XMMHUYECKUX PEAKLUN Pa3INYHbL
TUIOB. BBIX0/bI IPOIYKTOB IPHU COBMECTHOM IPOTEKAHUU HECKOJIBKU
XUMHUYECKHUX PEAKLIUH.

3aBUCHUMOCTh ~ KOHCTAHT paBHOBECHs OT  TeMIEparypb
VYpaBHeHUsT HU300apbl M HM30XOPbl PEAKIMH; UX TEPMOIUHAMUYECKH
BBIBO/I.

Hcnonb30BaHue pa3inyHbIX NPUOIMKEHUH AT TEIIIOEMKOCTE
peareHToB IpHU pacdyeTrax XMMHUYECKHX DPABHOBECUH MpPH PpPa3NYHBbI]
TEMIEPATYpax.

['eTeporeHHble XMMHYECKHE PABHOBECHS U OCOOEHHOCTH U
TEPMOAMHAMHYECKOTO ONHUCAHUS.

3HaHMsA, yMeHMA W
HABBIKH, I0JIy4YaeMble B
npouecce U3y4eHust

AUCHUITIIMHBI

B pe3yjabTaTe H3y4YCHU JTUCHUIIVIMHBI MArHCTPAHT JOJKECH
3HATb:

- 0a30ByI0 TEPMHUHOJIOTHIO, OTHOCSIIYIOCS K XHMHYECKO
TepMOAMHAMHKE U (a30BbIM DPABHOBECHUSM, OCHOBHBIC MOHSITHS
3aKOHBI TEPMOJAMHAMUKH, UX MATEMAaTUYECKOE BBIPAKECHNUE;

- IOHUMATh JIOTUKY PaCIpOCTPAHEHUs] TEPMOJIMHAMUYECKOTO METOa
MHOTOKOMIIOHEHTHBIM CHCTEMaM Pa3InNdyHOTO THIIA;

- OCHOBHBIE DKCIIEPUMEHTAJIbHBIE U PACUETHBIE METO/BI ONPEIeIeCHN
MAaKpOCKOIMYECKUX XapaKTEPUCTHUK CUCTEMbI U OTHAEIBHBIX €
COCTaBJISIOLINX BELIECTB;

- MOHUMATh POJIb XUMHUYECKOW TEPMOJUHAMHUKUA KaKk OJHOU U
TEOPETUUECKIX OCHOB XHMHUH.




yMeThb:

- IPOJEMOHCTPUPOBATh  CBSI3b  (DyHIAMEHTAJIbHBIX  3aKOHO
TEPMOAMHAMMKYU C XUMUYECKUMH SBJICHUSIMU;

- pelaTh 33Ja4u 10 XUMHUYECKON TepMOJIMHAMUKE;

- MOJENUpoBaTh XHMMHYECKoe, (pa30BOE pPABHOBECHE, CBOICTB
pPacTBOPOB U MPOBOJUTD

YHCIICHHBIE PacyeThl (PU3NKO-XUMUYECKUX BEITMYNH;

- TMPOBOJIUTH JKCHEPUMEHTHI IO HM3MEPEHHUIO TEIJIOT XUMHYECKH
IIPOLIECCOB, CBOMCTB pacTBOPOB, ONPEIEICHUIO

KOHCTaHT PaBHOBECHS XMMHUYECKUX PEaKIUi, MOCTPOCHHUIO JHUarpamy
COCTOSIHUSI.

- CaMOCTOSTENhHO (OPMYIHUPOBATh 3a/ady (U3HKO-XUMHUIECKOT
WCCIIEIOBaHMS B XUMHUYECKUX CUCTEMAX;

- OJIB3YACH IIOJYUCHHBIMU 3HAHUAMU, YMETb BBI6I/IpaTb OIITUMAJIbHB]
IIYTH 1 METOAbI PCIICHUA ITOCTABJICHHBIX 3a/1a4 ,

MPOBOJIUTH (PU3HKO-XUMUUECKHUE UCCIICIOBAHMS CUCTEM U MPOIECCO
C HCIIOJIb30BAaHUEM COBPEMEHHBIX METOJI0B U pubopoB OXMA;

- [POBOAUTH (bHSHKO-XHMH‘IeCKHe pacCUCThI;

I10JIb30BAaThbCA cnpaBquoﬁ HHTGp&TypOﬁ;
- I‘pa(bI/I‘leCKI/I OTO6pa)KaTB IMOJIYYCHHBIC 3aBUCUMOCTH;

- aHaNU3UpOBaTh M OOCYXKIaTh pe3yabTaThl (HU3MKO-XUMUYECKU
HMCCIICIOBAHNH;

- BECTU HAy4YHYIO IUCKYCCHIO.

BJIA/IETh!
- OCHOBaMH JUCLIMIUIMHBI JUIsl PELLIEHUs] TPAKTUYECKUX 3a/1a4;
- METOJUKOM MPOBECHUS (PU3UKO-XUMUIECKUX UCCIIEIOBAHUM;

- COBpPEMCHHBIMHA HpI/I60paMI/I JUIA (1)I/I3I/IKO-XI/IMI/I‘~ICCKI/IX

HCCIICZIOBAaHUM.

O0bem aucuMIIMHBL U || Bua yueoHoit padoThl Bcero 2

BU/IbI Y4eOHOIi padoThI 4acoB cemecTp
OO61mas TpyA0EMKOCTh AUCHIUTIIINHBI 144 144
AyIHUTOpHBIE 3aHATHS 68 68
Jlexmun 34 34
JlaBoparopHble 3aHATHS 34 34
CamocrosrenbHas padoTta 49 49
Kontposnb 27 27




Hcnoab3yembie pecypcsl
HHG(pOPMALMOHHO- TeJle-
KOMMYHHMKAIIMOHHOM

ceTH «Internety,
HH(pOpPMaLlMOHHBIE TeX-
HOJIOTHMH, NPOrpaMMHbIe
cpeactBa W HHpopMa-
HHOHHO-CIIPABOYHbIE

CHCTEMbI

HNHTepHeT-pecypcsl

http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/ (PT'b)
http://elibrary.rsl.ru Hayunas snexrpoHHas OnbinoTeka
http://elibrary.ru/default.asp Poccuiickas HannoHambHAas
o6ubianoreka
http://primo.nlr.ru http:/nbmgu.rudnexkrponnas GudbauoTeka
Poccutiickoii rocynapcTBeHHON OMOIHOTEKH

MaTepnanbno-Texnnqeckoe odecneuyeHue AUCHUIIIMHBI:

- JEeKUUOHHBIE ayJUTOPHH;
- ayIUTOPUHU ISl CEMUHAPCKUX 3aHSTHIA;

- IPOEKIIMOHHOE 000PYA0BAHUE U KOMIIBIOTED;
- UIHTEPAKTUBHAs JIOCKa.

®opMbI  TEeKylIero M

PY0eKHOr0 KOHTPOJIsI

TecToBbI€ 3a/1aHMs, KOHTPOJIbHBIE pabOTHI, KypcoBas paboTa.

®opMbl  IPOMEKYTOY-

HOT'0 KOHTPOJISt

9K3aMCH
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