DHIeIbCCKAN TEXHOJIOTHUECKUN HHCTUTYT ((pura)
beneparbHOTO TOCYAapCTBEHHOTO OFOIKETHOTO 00pa30BaTeIbLHOTO
YUPEXKJIEHUS BBICILIET0 00Pa30BaHUS
«CapaToBCKUI TOCYy/1apCTBEHHBIN TEXHUYECKUI YHUBEpcUTET MeHH ['arapuna FO.A.»
Kadenpa «EcTecTBeHHbIC 1 MATEMATHYECKUE HAYKHU

PABOYAS ITPOI'PAMMA
10 TUCLUILIINHE

b 1.1.12 ®usuueckasg Xxumus

HallpaBJICHUA ITIOATOTOBKH

18.03.01 «XuMuyeckas TEXHOIOTHS)
HpO(l)I/IJ'H: ((TCXHOJ'IOFI/ISI 41 nepepa60TI<a ITOJIMMECPOB»

¢dbopMma oOyueHus: — ouHas

Kypc — 3

cemecTp — 5

3a4EeTHBIX €AUHALL — D

4acoB B HEJEIIO —

Bcero yacos — 180

B TOM YHCIIE!

JeKun — 32

KOJUIOKBUYMBI — HET
MPaKTUYECKHe 3aHATHS — 16
nabopaTopHbIe 3aHATUS — 32
camocrosiTensHas padora — 100
3a4eT —

9K3aMEH — 5 cemecTp

PI'P —Her

KypcoBasi paboTa — HET, KypCOBOM MPOEKT — HET
KOHTPOJIbHAS - HET

PaGouas nporpamma obcysxaena Ha 3acenanuu kageapsi EMH

«27» _wmions 2022 roma, , mpoTokon Ne 9
3aB. kadeapoii _&. 775"'% ~ /XKunuua E.B./

PaGouass nporpamMma yrBepikaeHa Ha 3acefanuu Y MKH HOI'/(

«27» _wwonsa 2022 ropna, nporokon Ne 5
Ipencemarens YMKH Ak w2 /Jlekuna H.JL/

OHrensc 2022
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1. Ilenu u 3a0auu oceoenus OUCUUNTUHDL

Quzuueckasa xumus — 3TO HAYKa, YCTaHABIINB: 1 CBSI3b MEXIY (PU3MUECKUMH U XUMUYECKHMH SIBJICHU-
AMH, GU3NYECKUMU U XUMUUYECKUMHM CBOMCTBaMHU BelecTB. dusndeckas XuMusi OOBbSICHSIET HA OCHOBAaHUU
MOJIOKEHUN M OIBITOB (PU3UKU TO, YTO MPOUCXOAUT MPU XUMUYECKHX IPOLIECCAX.
B xpyr BonpocoB ¢pu3n4ecKkoil XMMHUU BXOAAT OOIIME 3aKOHOMEPHOCTH XMMHMUYECKUX MPEBPALICHUH, 1103-
BOJISIOIME TPEICKA3bIBaTh BO3ZMOXKHOE HAIIPABICHUE U KOHEYHBIM PE3yJIbTAT XUMUYECKON PEaKIMK, BIIH-
SHHME TEMIIEPATYPhI U JABJICHUA HA CKOPOCTh IIPOLECCa U HA CMEILIEHUE PABHOBECHS.
®dusnueckas XUMHs — 3TO HAyKa, CBSA3aHHAs C U3JI0KEHHUEM DPsiZia METOJOB TEOPETUYECKOU U KCIIe-
PUMEHTAJILHOW (PU3UKHU, KOTOPbIE UCIOJIb3YIOTCS JUIsSl PELIEHNUs KOHKPETHBIX XUMUYecKuX 3ajad. OHa sB-
JIIE€TCSL TEOPETUYECKOM OCHOBOM MHOTMX IIPUKJIAJAHBIX XUMUKO-TEXHOJIOTMYECKUX JUCLMIUIMH, YTO IIPUBO-
JUT K TECHOH CBSI3U €€ C IPOU3BOJCTBOM.
Ilenp xypca — naTh CTyIEHTAM INPEIACTABICHUE O TEOPETUYECKUX OCHOBAX U COBPEMEHHOM COCTOS-
HUM (U3UYECKON XUMHM, MPUOOPETEHNE CTYJCHTAMH 3HAHWI M HAaBBIKOB, MO3BOJIAIOIINX NMPHUMEHATH HX IIPU
OCBOEHMH JIPYTUX JAUCLUILUIMH 00pa30BaTENbHOIO LHUKJIA U TOCIeyIoMel NpohecCuOHaIbHON AeATeIbHOCTH.
3anayeil XMMMUYECKOH MOArOTOBKM OaKajiaBpa 3aKJII0YaeTCsl B CO3aHUU Y HETO XMMHUUYECKOTO MbII-
JICHHS, TIOMOTAIOLIET0 MY PelIaTh BOIPOCH! (PU3NKO-XUMHUECKOTO HAIIPABICHUS B IPOPECCUOHATIBHOM Je-
ATENBHOCTHU. 3a1adeil Kypca siBisieTcsl (opMUpPOBaHUE Y CTYJIEHTOB COBPEMEHHBIE TPEACTABICHUS O MeXa-
HU3MaX XUMHUYECKUX IPEBPALICHUAX, O METOAAX pacyeTa pazINuHbIX (PU3MKO-XMMUYECKUX XapaKTEePUCTHK
XUMHUYECKHX IIPOLIECCOB.
Jnist nocTHKEHUs 3TOH 1eN MperoiaBaHue JUCIUIUINHBI IPeAIoaraeT:
11 O3HAKOMUTH CTYIEHTOB C OCHOBHBIMM MOHSTHUSAMH, 3aKOHAMHM M MeTOJaMH (U3NYECKOM XMMHUHM Kak
HAaYKH, COCTABJIAIOIIEH (QyHIaMEHT CUCTEMbl XUMUUECKUX 3HAHUH;
1.2 cnocoOCcTBOBaTh (POPMHUPOBAHHIO y CTYIEHTa OOOOIIEHHBIX MPHEMOB HCCIENOBATENbCKOM JEATeIbHOCTH
(mocTaHOBKa 3a7auM, TEOPETUUECKOe OOOCHOBAaHHME M SKCIEPUMEHTAlIbHAs NPOBEPKA €€ PELICHHs ), Hay4HOIr'o
B3IUIA/1a HA MHP B LIEJIOM;
1.3 NpuBUTH CTYAEHTY XMMHUYECKHE HABBIKM, HEOOXOAUMBIE JJIsl IPOBEACHUS HKCIIEPUMEHTA, HAY4YUTh PabOTaTh
CO CIIPaBOYHOM JIUTEPATYPOIl.
1.4 pa3BuTH y CTYyI€HTOB IPO(PECCHOHATBHOE XMMUYECKOE MBIIUIEHUE, YTOObI Oy IyImii 6akagaBp CMOT IEPEHO-
CHUTb OOIIIMEe METO/Ibl HAYYHOU paboThl B PaOOTY MO CHELUAIBHOCTH;
1.5 00ecreynTh BO3MOXKHOCTh OBJIAZICHUS CTYJI€HTaMH COBOKYITHOCTBIO XUMHUYECKUX 3HAHUN U YMEHHUH, CO-
OTBETCTBYIOIIMX YPOBHIO OakasiaBpa O COOTBETCTBYIOIIEMY MTPODHUIIIO.
Teopernueckas 4acTh AUCIMIUIMHBI M3JIaraeTcsl B JIGKIMOHHOM Kypce. IlomyueHHble 3HaHMS 3aKperuis-
I0TCs1 Ha J1JaOopaTOpHbIX 3aHATUAX. CaMocTosATeNbHas paboTa MpelycMaTpuBaeT padoTy ¢ yueOHUKaMU U y4eO-
HBIMU IIOCOOUSIMH, MOATOTOBKY K J1a00OpaTOPHBIM 3aHATHUSAM, BBIIIOJHEHHE JOMAIIHUX 3aJaHUM, MOATOTOBKY K
KOHTPOJIbHBIM pab0TaM M KOJJIOKBHYMAaM.

2. Mecmo oucuunaunst 6 cmpykmype OOII BO
«Dusnyeckas XUMHUs MPEICTaBIsIeT co00H AucIuIUIHHY 6a30Boi yacTu yueOnoro mukna (b.1.1) ocHoB-
HOI 00pa3oBaTenbHON porpaMmbl OakanaBpuara o Hamnpasiennto 18.03.01 «Xumudeckas TexHomorusy. «Pu-
3UYeCcKas XUMUS» OTHOCUTCS K TPYIIEe XUMUYECKUX TUCIHUILTNH MAaTeMAaTUYECKOTO U €CTeCTBEHHOHAYYHOTO
LUKJIA U U3yYaeTcs:
e mociie OCBOeHHs KypcoB «O0Ias U Heopranuueckas Xumus», «Opranudeckas XuMus», JAaroiiue 0a-
30BbIE MPEACTABIECHUSI 00 OCHOBHBIX 3aKOHAX, TEOPUSIX U MOHATUAX XUMUU;
® TI0CJIe OCBOCHHMSI KypCOB «AHAIUTHYECKAS] XUMHUSI U (PU3UKO-XUMUYECKHE METOIbI aHanmm3a» u «Jlo-
TTOJIHUTETBHBIE TJIaBbI AaHATUTHYSCKOM XUMHH», B paMKax KOTOPBIX MPHBOJATCS CBEJICHUS O
METO/IaX KOJMYECTBEHHOTO M Ka4eCTBEHHOTO aHaN3a BEIIEeCTB;
e TIepen M3YYCHHEM MUCHHUIUINH «J{omosHuTeNnbHbIe rIaBbl Guznueckon xumun» u «KommonaHas xu-
MHUSD», PSJ pa3JesioB KOTOPBIX 0a3UPYIOTCS Ha 3HAHUU JUCHMILTUHBI «DU3rueckas XUuMUs.
3HaHMsI, MOJYYCHHBIE 00YYaIOMIMMHUCS TPpU U3ydeHUH «DU3NYECKOW XUMHUMNY, SBISIOTCS OCHOBOU IS TO-
CJIEYIOIIET0 YCHEIIHOIO OCBOCHMSI MHOTMX JUCHUIUIMH MNPOQECCHOHANBHOIO ILHKJIAa 00pa3oBaTeIbHOM
nporpaMMmel, Hampumep: «CoBpeMeHHbIe MPoOIeMbl U METOJBI UCCIENOBAHUS B (DYHKIIMOHAIBLHOU raibBa-
HOTEXHUKN», «COBpeMEHHbIE MPOOIEMBbI U METObI UCCIETOBAHUS B XUMUUYECKUX UCTOYHUKAX TOKa», «XU-
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MUYECKHE PEakTopbl», «CHCTEMBbl YNpaBIE€HUS XUMHUKO-TEXHOJIOTMUECKUMU MponeccaMuy, «Kopposus u
3allTa METAJUIOB OT KOPPO3UU» U AP.

3. Tpebosanusa K pezynbmamam 0C60eHUA OUCYUNTUHBL
B nporecce ocBoeHHs JaHHOW TUCIMIUIMHBI CTYACHT (hOpMUpPYET M AEMOHCTPHUPYET Ciieayromue odmenpodec-
cuoHabHBIe KomneTreHuu npu ocBoeHnn OOIT BO, peanmsytomieit @enepanbubiii ['ocymapcTBeHHBINH 00pa3o-
BaTeJbHBIN CTAaHIAPT BBICIIETO MpodeccruoHanbHOro oopazoBanus (PI'OC BO):

o CHOCOOHOCTBI0O M TOTOBHOCTHIO HCHOJIBL30BAaTH OCHOBHBIE 3aKOHBI C€CTCCTBCHHOHAYYHbIX AWCHHILIMH B

npodeccuonansHoi nesirensHocTr (OIMK-1);
. CHOCOOHOCTH IJIAHUPOBATh U MPOBOJHUTH (PU3NUECKUE M XUMUYECKHE HKCIIEPHUMEHTHI, IIPOBOIUTH 00pa-
OOTKY MX pe3yJIbTaTOB U OLIEHWBATh MOTPEIIHOCTH, BBIABUTATh TUIOTE3bl U YCTAHABIMBATH TPAHUIIBI UX ITPUMeE-
HCHUS, IPUMCHATHh METOABI MATCMATHUYCCKOI'O aHAJIM3a U MOACIIUPOBAHUA, TCOPETUUCCKOI'O U SKCIICPUMEHTAJIb-
Horo uccienoanus (ITK-16).

B pesynbrare uzyuenus qucuumiinibl «dusznyeckas xumus» 6a3zooit yactu yueOnoro nukia (b.1.1) ocHos-
HOU 00pa3oBaTeNIbHON MporpamMMbl OakanaBpraTa CTYIEHT JOJDKEH JEMOHCTPUPOBATH CICAYIOIINE PE3YJbTaThI
o0pa3oBaHMUA.

OOy4Jaromuiics JOJHKCH:

3.1. 3uars:

- MEPCIEKTUBBI Pa3BUTHS (PU3HMUECKOM XUMHUHU KaK TEOPETHUECKOW 0a3bl CHHTETUYECKON XUMUU U XUMHYE-
CKOH TE€XHOJIOTHHU,

- Hayaja TepMOJMHAMUKHU U OCHOBHbIEC YPABHEHUS! XUMUYECKON TEPMOJMHAMUKH;

- METOJbI TEPMOJMHAMUYECKOTO OTHMCAHUS XHUMHYECKUX W (Pa30BBIX PAaBHOBECHI B MHOTOKOMITOHEHTHBIX
CUCTEMAX;

-TEPMOJMHAMUKY PACTBOPOB AJIEKTPOJIUTOB;

3.2. Ymers:

- MPOTHO3UPOBATH BIMSIHUE PA3JIMUHBIX (DAKTOPOB HA PAaBHOBECHUE B XUMUUYECKHUX PEAKIIMSIX;

- OIIPEAEIIATh HAMPABICHHOCTh MPOLIECCA B 33JJaHHBIX HAYAJIbHBIX YCIOBUSX;

- YCTaHaBIIMBATh TPAHUIIBI 00JIACTe YCTOMUYUBOCTH (Pa3 B OHOKOMIIOHEHTHBIX M OMHAPHBIX CUCTEMAX;

- OIPEENSTh COCTaBbl COCYIIECTBYIONINX (Da3 B OMHAPHBIX TETEPOTEHHBIX CUCTEMAX;

3.3. Bnagetr HaBBIKAMU:

- BBIYHMCIICHUS TETUIOBBIX (P (HEKTOB XMMHUECKUX peaKIHni MpU3aJaHHON TeMmIepaType B YCIOBHUSIX MOCTO-
SIHCTBA JaBJICHHUSI U 00bEMA;

- BBIYMCJIEHUSI KOHCTAHT PAaBHOBECHUSI XUMUYECKUX PEaKLUN MPHU 3aJaHHON TEMIIEPATYPE;

- BBIYUCJICHUS JaBJICHUS HACBIIIEHHOTO Mapa HaJ HHAUBUIYaTbHBIM BEIIECTBOM,

- BBIUMCIICHHSI COCTaBa COCYILECTBYIOMIMX (Pa3 B IBYXKOMITOHEHTHBIX CHCTEMaX.

4. Pacnipenesienne TPya10eMKOCTH (4ac.) TMCHUIIMHBI 110 TEMAM M BUIAM 3aHATHH

Ne Ne Ne HanmeHnoBaHue TeMbl Yacel/u3 HUX B UHTEPAKTHBHOM (hopme
MO HE Te Bcero J3 | KJI | JIP 1P CPC
oy ne MBI
TSt T
1 1-3 1 3akoHbl TepMoauHamMuku u ux | 40/16 8/8 8/8 4 20
IpUMEHEHHE
2 5-8 2 XUMHUECKOE PABHOBECHE 50/16 8/8 8/8 4 30
3 9-12 3 Teopus pacTBOpoB 52/18 | 10/10 8/8 4 30
4 13-16 |4 Tepmoaunamuka ¢a3oBsix mpe- | 38/14 6/6 8/8 4 20
BpallCHUI
Bcero 180 32 32 16 100

5. CoaepixkaHue JIEKIMOHHOI0 Kypca




TEMBI

Bcero
JacoB

JIEK-
885051

Tema nexnuu. Borpocsl, orpabaTeiBacMbIe Ha JIEKITUH

VYyebuo-
METOINYECKOE
o0ecrieueHue

5

HHTEeHCHBHBIE M SKCTEHCUBHbBIE BelMWYMHBL. OOpaTHMbIe U
HEOOpaTHUMbIE TPOLECCH. YPAaBHEHUSI COCTOSHUS. YpaBHE-
HHE COCTOSIHHS HJICATIbHOTO Ta3a.

Temnora 1 paboTsl pa3nuuHoro pona. Pabora pacmmpenus
IUISL Pa3IMYHBIX IporeccoB. IlepBblil 3aKOH TEpMOAMHAMMU-
k. BHyTpennss sneprus. OHranbsnus. 3akoH ['ecca u ero
cnenctBus. TernoTsl 0Opa3oBaHus. 3aBUCHMOCTh TETIJIOBO-
ro oabdekra peakumu ot Temmeparypbl. Dopmyna
Kupxrodaoa.

[1]-[7]

Bropoii 3ak0oH TEpMOAMHAMUKHU U €ro pas3jinyHble PopMy-
JUPOBKHU. DHTpOMNUsA. YpaBHEHHE BTOPOr0 Hayajla TEPMOJIU-
HAMHKH JUTsI 00PaTUMBIX U HEOOPATHUMBIX MPOIIECCOB.
®dyHnaMeHTaIbHOE ypaBHEHHE
'n66ca. BHyTpeHHss SHEprus, KaKk OJHOPOJHAS (DYHKIUSA
o0beMa, SHTPONMUU W 4Yucha Moleil. YpaBHeHnue ['ubbca-
Hrorema.

[1]-[7]

Tepmoaunamuueckue noteHuuansl. CoorHouieHue Makc-
BeJla W HMX HCHOJIb30BaHWEe. YpaBHenue ['ubOca-
I'enpmronsna. CBoiicTBa TepMOAMHAMUYECKUX HOTEHIMA-
noB. Pa3nuunble GopMbl 3alIMCH YCIOBUN TEPMOIMHAMMYE-
ckoro paBHoBecus. CBsI3b MEX/y KaJIOpUYECKUMHU U TEPMO-
JMHAMUYECKUMHU TIEPEMEHHBIMU.

[1]-[7]

MGTOI[ JICTY4YCCTH. Pazmunblie MCTOAbI BBIYUCIICHUSA JICTY-
YECTH W3 ONBITHBIX JaHHBIX. TpeTuil 3aKOH TepMOJAMHAMU-
ku. [Toctynar Hepucra. [loctynar [1nanka.

[1]-[7]

BeiBon ycimoBusi XMMHYECKOro paBHOBecHsl l3meHeHue
sHepruu ['m606ca u snepruu I'eapbmronbla Ipu XUMUYECKOM
peakuuu. XMUMHUYECKOE CPOJCTBO. 3aKOH JEHCTBUS Macc.
CrannaptHas sHeprus [ m66ca XuMHUYECKON peaKiiui.

[1]-[7]

XuMHUECKUe paBHOBECHs B pacTBopax. KoHcTaHTa paBHO-
Becuda. Paznnunnie BUJbl KOHCTAHT PaBHOBECHUA H CBA3b
MEXKIy HUMH. XUMHUECKOEC PaBHOBECHE B Pa30aBICHHOM
pacTtBope.

[1]-[7]

3aBUCHUMOCTb KOHCTAHT pPaBHOBECHUSI OT TEMIIEpaTypsl H
NaBJIeHUs. YpaBHEHHE H300apbl peakluu U €ro TepMOIu-
HaMUYECKHI BBIBOJ

[1]-[7]

Vcnonp3oBaHue pa3iIuyHbIX MPUOIMKEHUN I TEIIOEMKO-
CTEH peareHTOB IPH pacyeTax XHWMHUYECKHX PaBHOBECUU
IIPU PA3JIMYHBIX TEMIIEPATYPAX.

[1]-[7]




TEMBI

Bcero
JacoB

JIEK-
885051

Tema nexnuu. Borpocsl, orpabaTeiBacMbIe Ha JIEKITUH

VYyebuo-
METOINYECKOE
o0ecrieueHue

9-11

PacTBOpbl pa3nuyHBIX KiIaccoB. Pa3znmuduHble CIIOCOOBI BHI-
paxeHus coctaBa pactBopa. CMecH HJleaJbHbIX Fa30B.
TepMoauHaMHUUeCKHe CBOMCTBA Ia30BbIX CMECEH.
WneanbHble pacTBOPHI B PA3IMYHBIX arperaTHbIX COCTOSIHU-
AX W o0mee ycIOBHE  HUACAIHHOCTH  PAcTBOPOB.
JlaBineHue HACBIIIEHHOrO Iapa XUIKUX PacTBOPOB. 3aKOH
Payns u 3akoH I'eHpu. MneanbHble U HeHieaabHbIE pacTBO-
pBIL.

XUMHUYECKUI MOTEHIMaJl KOMIIOHEHTa B pacTBope. Meron
aktuBHOCTeH. KoadduumeHTsl akTHBHOCTU U UX OIpejee-
HUE M0 NapUualbHbIM JaBIECHUAM KOMIIOHEHT. CTaHmapT-
HBIE COCTOSIHMS IPU OINPEAEICHUH XUMHYECKUX MOTEHIMa-
JIOB KOMITOHEHT B KUJKUX M TBEPJBIX pacTBOpax.

[1]-[7]

12-13

OyHKIUSA CMELIeHHs! A UAealbHbIX U HEeHJeaJbHbIX pac-
TBOpOB. IlpenenbHO pa3daBICHHBIE PAaCTBOPBI, aTepMallb-
HBIE, PEryJsipHble pacTBOPBI U UX cBoicTBa. [lapiuanbHbie
MOJIbHBIE BEJIMYMHBI U MX OIPEAEICHUE U3 ONBITHBIX JaH-
HBIX JUIsl OMHAPHBIX CUCTEM.

[1]-[7]

14-16

I'ereporennsie cuctemsl. IlonsTHe da3pl, KOMIIOHEHTa, CTE-
neHu cBoOoabl. BriBox ycnoBusi (a30BOro paBHOBECHSL.
BeiBog ycioBusi memOpanHoro paBHoBecus. [IpaBuno a3
I'n60ca u €ro BBIBOJI.
@da30Bble PABHOBECHS B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
VYpasuenne Kianeiipona - Knay3uyca u ero npumeHeHue kK
pa3nuyHbIM (Pa30BBIM paBHOBeCHsM. JlMarpaMMmbl COCTOS-
HUS BOJBI, cepbl, hocdopa u yriaepoaa. PazoBble NEPEXOIb
nepsoro poja. Ma3oBble nepexosl BTOPOro poja.
Komnurarusaele cBoicTBa pacTtBOopoB. M3meHeHne Ttemme-
paTypsl 3aTBepACBaHMUS Pa3IM4YHBIX pacTBOpoB. Kpuocko-
MMAYECKUI METOJI.

[1]-[7]

He npenycMoTtpensl

6. CogepkaHue KOJUVIOKBHYMOB

7. IlepeyeHb NPAKTUYECKUX 3AHATHI

Bcero
YacoB

HaumenoBanue npakTu4eckoii padorsl. 3axanus,
BOIIPOCHI, 0TPadaTbiBaeMble HA MPAKTUYECKOM 3aHSI-
THH

Y4yedHO-
MeTOANYecKoe
odecrmeyeHue

4

Pemenue 3amad Ha 3aKOHBI « T €PMOXUMHUI

[1] -[7]

4

COBpCMeHHBIC MCTOJbI paCcdCTa PaBHOBCCHLIX COCTABOB

[1]-[7]

I/I}IeaJ'IBHI)Ie PaCTBOPEI B pA3JIMYHBIX arp€raTHbIX COCTOA-
HUAX. TepMOI[I/IHaMI/I‘-IeCKaH KJIaCCI/I(I)I/IKaI_II/IH pacTBOPOB.

[1]-[7]

BriBoa ycnoBusi ¢azoBoro paBHoBecus. BriBoj ycinoBus
MeMOpaHHOro paBHoBecusd. Pa30oBble paBHOBECHS B
JIBYX- U TPEXKOMIIOHEHTHBIX CHCTEMaX.

[1]-[7]

8. Ilepeuenb 1a60paTOPHBIX padoT




Bcero
4acoB

HaumenoBanue 1abopaTopHoii padoTbl. 3axaHus, BO-
NMPocChl, 0TpadaTbiBaeMble HA JA0OPATOPHOM 3aHATHHI

YyedHo-
MeToauYe-
cKoe o0ec-

nedYeHmne

4

3

1. Ompenenenune TEMIOTH PAaCTBOPEHUS XIOPUIa aMMOHHUSI.
2. OmpeneneHue TEIJIOTHl PACTBOPEHUS METaUIMUECKOTO
MarHus B pacTBOPE COJISTHOM KHCIIOTHI.

3. OnpeneneHue TEIUIOTH THIPAaTo0Opa3zoBaHus CylbhaTa
MeTH

[10]

2-3

16

1. N3yyeHne XMMHUECKOTO PaBHOBECHSI B TOMOTE€HHOW CH-
CTeMe Ha IIpUMepe ITepUPUKALM CIIHPTA.

2. N3ydenue paBHOBECHUSI TOMOTEHHOW PEAKIIMH B PACTBOPE
Ha IIpUMepe B3aMMOJECHCTBUSA XJIOPUCTOTO XKele3a ¢ Hoau-
JIOM KaJusl.

[10]

1. V3yuenus paBHOBecUs KHUJIKOCTb — Iap B OMHapHOU CH-
cTeMe.

2. Onpenenenne NaBlieHUs] HACHIIIEHHOTO Napa JWMHAMHUYE-
CKHUM METOJIOM.

3. M3yueHne B3aMMHOW PacTBOPUMOCTH B TPEXKOMIIOHEHT-
HOU cucTeme.

4. Onpenencane KodhHUIMEHTA PACTIPEICIICHHUS.

[10]

13 Ka)KﬂOﬁ TEMBbI CTYACHT BBIIIOJIHACT J'Ia60paTOpHBIC pa6OTLI I10 3aIaHUIO MIPCIIOaAaBaTECIs B oobeMe 10-tn

qacoB.

9. 3apanus 1Jis1 cCAMOCTOSITEJILHOI padoThI CTY/AE€HTOB

TEMBbI

Bcero
Yacos

3agaHus, BOMPOCHL, VIS CAMOCTOSITEILHOTO U3yYeHUsl
(3amanus)

YueoHo-
MeToanye-
cKoe o0ec-

nedYeHne

3

20

MakpOCKOIIMYECKHE CUCTEMBI U TEPMOIMHAMUYECKUN Me-
TOJ UX onucaHus. TepMUUecKoe paBHOBECHE CUCTEMBI.
TepmoanHamMuueckue nepeMeHHsie. Temneparypa.
CraHgapTHbIE COCTOSIHUS U CTAHJAPTHBIE TEMJIOTHI XUMHUYE-
ckux peakuuid. Temora cropanus. TemnoTsl 00pazoBaHusl.
3aBUCHUMOCTH TEIIOBOr0 3¢ (eKTa peakiui OT TeMIepary-
pbl. @opmyna Kupxrodda. 3aBUCUMOCT TEMIIOEMKOCTH OT
TEMIIepaTypbl U PACUEThI TEIIOBBIX 3((HEKTOB PEaKIIHA.

HCIIOJIb30BAaHUE B TEPMOJAMHAMUYECKUX pacyeTax.
OHTpomnus Kak GyHKIMS cOCTOssHUA. I3MeHeHnue sHTponuu
IIPU PA3IMYHBIX Iporeccax. MI3MeHeHne SHTpONUY U30JI1-
POBAHHBIX IIPOLIECCOB U HAIIPABIIEHUE IIpOLIECCa.
MareMaTnyecknii anmnapar TepMOJIMHAMUKH.

Ta6m/1m,1 CTaHAAPTHBIX TCPMOAVMHAMHUYCCKUX BCJINYHUH U UX

4
[1] -[8]
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Xumndaeckas nepemeHHas. Mzorepma Baut-I'odda.
JInHaMHU4YeCKH XapaKTep XUMMUYECKOIO paBHOBECHSI.

aKIHH.

XUMHUYCCKOM CPOJACTBC.

YcmoBus PAaBHOBECHUA IJIA T'E€TCPOr€HHBIX XMMHYCCKHUX PC-

CymHocts Teopun [mb6ca-I'enpmrona u Bant-I'odhda o

[1] -[8]




3 30 1. KosmuratuBHbIE CBOMCTBA PaCTBOPOB. [1] -[8]
2. TToBbIlIICHHE TEMITEPATYPhI KATICHHSL.

3. [loHmxeHue TeMrepaTypbl 3aMep3aHusl.

4. OcMOTHYECKOE J1aBJICHUE.

5. PactipesienieHne pacTBOPEHHOTO BELIECTBA MEXKY JABYMSI
KUJKUMU pa3zamu.

6. DKcTpakius.

7. MonekynspHas CTPYKTypa pacTBOPOB.

8. OHOpOIHBIE PYHKIIUU COCTaBa CMECEH.

9. DKCcTpakus U3 pacTBOPOB.

4 20 1. CucreMsl C MOJIHOM HEPACTBOPHUMOCTHIO KOMIIOHEHTOB [1] -[8]
JPYT B APYTre B KPUCTAJUIMIECKOM COCTOSIHUU.

2. MeToJ1 TEepMHUYECKOTO aHATN3a.

3.KpuBble OXTaKacHMsI.

4 TlocTpoeHHe qrarpaMm IIaBKOCTH.

5. Cuctemsl, 00pa3yronye yCTOWYMBbIE XUMUIECKUE CO-
CIMHCHMSL.

6. CucreMsl, 00pa3yronue HeYyCTOHYNBBIE XUMHUECKUE CO-
CJIMHEHMSL.

10. PacueTHo-rpajduueckas padbora
Temwl, 3a0anus, yuebno-memoouueckoe obecneuerue (ccolaku Ha pazoen 15.«llepeuensv yuebHo-
Memoouyecko2o obecneyeHus 0Jis 00YHaruUxXcsa o OUCYUNIUHE)
He npenycmorpena
11. KypcoBas (koHTpoOJbHasA) padoTa
Tembl, 3a0anus, yuebno-memoouueckoe obecnevenue (ccoliku Ha pazoen 15.«llepeuens yuebHo-
Memoouyecko2o obecneyeHus 071 00VHaAUWUXCA N0 OUCYUNTUHE)
KypcoBas paboTa He iperycMOTpeHa
12. KypcoBoii nmpoexkT
Tembl, 3a0anus, yuebno-memoouueckoe obecnevenue (ccoliku Ha pazoen 15.«llepeuens yuebHo-
Memoouyecko2o obecneyeHus 0Jis 00YUAWUXCA NO OUCYUNTIUHE))
He npenycmotpen
13.®oH/1 OLIEHOYHBIX CPEICTB JIsl MPOBEIeHUS MPOMEKYTOUHOM aTTecTaAlluu 00yYalOIIMXCs 110 I C-
HUIJIMHE (MOIYJII0)

B nporiecce ocBoeHust 00pa3oBaTenbHON TPOrpaMMBbl Y O0YYAIOIIETOCS B XO/1€ U3yUEHUS
muctumuHel b.2.1.7 «®@u3ndeckas XuMus» T0JDKHBI chopmupoBaThes kommereHnu OIK-3 u
ITK-16. ITox xommerentmeit OITK-3 moHnMaeTcst CoCOOHOCTh MCIOJB30BaTh 3HAHUS O CTPOCHHUH BEIIECTBA,
HpI/IpOI[C XUMHUYECKOU CBSI3HU B pa3J'II/ILIHBIX KJIacCaxX XUMHNYCCKUX COe)II/IHeHI/Iﬁ JI TIOHUMAaHUA CBOWCTB MaTepI/I—
aJI0B M MEXaHW3Ma XUMHUYECKHX MPOIIECCOB, MPOTEKAIOIINX B OKPYKAIOIIEM MHPE.

[Ton xommerennueit [1K-16 nmoHnmaercs CltoCOOHOCTh MIAHUPOBATH U MPOBOIUTH (DU3HUESCKUE U XH-
MHUYCCKUC 3KCHepI/IMeHTBI, HpOBO}II/ITB 06pa60T1<y nux pesyanaTOB 1 OLICHUBATH HOFpeIHHOCTI/I, BbIABUI'aThb TUITIO-
TE3bI N yCTaHaBJ'II/IBaTI: I”paHI/IIIBI nux HpI/IMeHeHI/ISI, HpI/IMCHHTB METOAbI MAaTCMATUYCCKOTI'O aHAJIN3a U MO}IGJ’II/IPO-
BaHUS, TEOPETUUECKOTO U IKCIIEPUMEHTATBHOTO UCCIIEIOBAHNS.

DopMHUPOBaHUS JAHHBIX KOMIIETCHIIMA MPOUCXOAUT IMOCIEAOBATEILHO B paMKaxX HM3ydeHHUs y4deo-
HBIX auctuiuinH «OO0Imas U HeopraHudeckas Xumus», «Opranuueckas XUMHs, «AHATUTUYECKAsT XUMUS U
(HUBUKO-XUMUYECKHE METOMBl aHaIu3a», «J{omoJHUTENbHBIE TJaBBl OPraHUYECKON XUMHHY», «JlomoaHu-
TEJIbHBIC IJIaBbl AaHAJTUTHYECKON XHUMUH.

YpoBun chopmupo- | OCHOBHbIC IPU3HAKH YPOBHS
BAHHOCTH
KOMIIETeHIIUH

[ToporoBslii ypoBEHb




KOMITETCHIINH:
OIIK-3

I1K-16

MOMHUT WJIM Pacro3HaeT WH(POpPMALHIO B MPUOIU3UTEIHLHOM MOpsIKe U Gop-
Me, B KOTOpOil OHa ObliIa 3ay4eHa;

YMEET COCTaBJIATH (JOPMYJIbl BEIIECTB M Ha3BaTh MX, MOXET HAIKCaTh ypaB-
HEHUSl PEaKlMii; BIIJIeeT HaBBIKAMH PAaOOTHI MPH MPOBEJCHUU XUMHUYECKUX
HKCIIEPUMEHTOB 10 UCCIIEOBAaHUIO

XMUMHYECKUX CBOMCTB;

3HAET OCHOBHBIEC MOHATHUS U 3aKOHBI (PU3NUECKON XMMHUU.

IIponBUHYTHIN ypPOBEHD
KOMIIETEHIINH:
OIIK-3

I1K-16

MOJKET Tpeodpa3oBaTh M MHTEPIPETUPOBATH MHPOPMAIUIO; YMEET OIMUCATH,
O0OBSCHUTB, ONIPEACIIUTH MPU3HAKU HAIIPABICHHOCTH IPOTEKAHUS XUMHUICCKUX
MPOIIECCOB HA OCHOBAHUY TEPMOJIMHAMHYECKUX JTAHHBIX;

BJIJICET HABBIKAMH PaOOThI MPU MPOBEACHUN XUMHUUYCCKUX IKCIICPUMEHTOB T10
MCCJICIOBAHUIO TEPMOJIMHAMUYECKIX U PABHOBECHBIX CBOMCTB CHCTEM, HEKO-
TOPBIMHU METOJIaMU pacy€Ta pa3IuvyHbIX TEPMOJIMHAMUYECKUX U PABHOBECHBIX
CBOMCTB CHCTEM;

3HAET BEIIECTBA, BCTPEUAIOIIHUECS B IPUPOJIC, U UX POJIb B

OKPY’KaIOIIeH cpefie; MPEACTaBIsSeT CTENEeHb TOKCHYHOCTH HEOPTaHMYECKHX
COCTMHCHUH, UX JIEHCTBUE HA KUBBIE OPTAaHU3MBbI; MOXET MPEUIOKUTH METOT
onpezaeneHus: GU3NKO-XUMHUYECKUX CBOWCTB 3aJIaHHOTO BEIECTBA.

Bricokuii ypoBeHb

KOMITCTCHITHH:
OIlK-3 MOJKET BBIOMpATh U WCIOIB30BaTh WJEH B HOBBIX, HE3HAKOMBIX CHUTYaIUSIX
WJIH C HOBBIM TIOJTXOJIOM;
[1K-16 yMeeT MPOBECTH XUMUYECKUI SKCIIEPUMEHT, BBISIBUTH MOBEACHUS PA3TMUHBIX
TEPMOJMHAMHYCCKHUX CHCTEM;
BJIa/IeeT HABbIKaMU PabOTHI MPH MPOBEACHUN XUMHUYECKHUX YKCIIEPHUMEHTOB IO
HCCJICTOBAHUIO CBOMCTB CHCTEM;
BJIa/ICET COBPEMEHHBIMU METOJAMH PETUCTPALMU M pacuéTa pa3inyHbIX XH-
MHUYECKUX BEIMYHH JJIsi 00pabOTKH Pe3yabTaTOB XUMUYECKOTO IKCIICPUMEH-
Ta;
o0JaiaeT 3HAHUSAMHU O TPUPOJTHBIX UCTOYHHKAX BEIIECTB W MX HCIOJIH30Ba-
HUUY;
yMEeT HCIOJIb30BaTh 3HAHWE TEPMOJIMHAMHYECKAX M PABHOBECHBIX CBOHCTB
CUCTEM JIsl pEIIeHUS 3a/1a4 MPOPEeCCHOHATBHON AeITeTbHOCTH.
Kon Oran Kpurepun onienuBanus
KOM- dbopmu- enu ocBoeHUS aTTecranus Tunossie 3aga- | Illkana oneHuBa-
METIeH- | pOBa- HUS HUS
17041 HUS
OIIK-3 5 dopMupOBaHUE CIIOCOO- KOHTPOJIb B
CeMeCTp | HOCTH MCIIONIb30BaTh 3Ha- | (hopMe:
HUS O CTPOCHMH BElLle- - OTYET 1O Ja- JlaGopaTopupie | 3auTeHO/ HE 3auTe-
CTBa, MPUPO/IC XUMHIC- 60paTopHBIM paboThI, HO
CKOi CBS3H B PA3IUYHBIX | 3apsaTHSIM; 3aureHo/ He 3aure-
KJIaccax XMMHUYECKUX CO- 3a1aHUs IPAK- | HO;
CAMHEHNIT IS IOHUMAHUA | _ 3amipra pak- | THueckux paGot | 1-3 Gasma — KoM-
CBOUCTE MaTCPHAJIOB U THYECKHUX Pa- METSHIIUH HE
MEXAHU3MA XUMHUUECKHX | 6\ ChOPMUPOBAHEI
IPOIIECCOB, MPOTEKAIO-




IIMX B OKPY)KAOIIEM MH- 4-10 OGamwtoB —

pe -IPAKTUYECKUE | BOMPOCHI K JK- | KOMIETCHIIMH
3aHSTHS, 3aMeHy c(hOpMHUPOBaHHI,
no 5-Tu OaJUTbHOM
IKaie
- 9K3aMeH
I1K-16 5ce- | ®opMupoBaHue croco0- KOHTpPOJIb B
MECTp | HOCTH HCIIOJIb30BaTh 3Ha- | (hopme:
HUE CBOMCTB XMMHYCCKHX | - OTYET I10 JIa- JlaGopaTopHbeie | 3auTeHO/ HE 3auTe-
BJICMEHTOB, COCAMHCHUH U | GopaTOPHELIM paboTEL HO,
MAaTEpPUaIOB Ha UX OCHOBE | saparusM; 1-3 6asia — KOM-
ML pCHICHUA 333213‘1 mnpo- 3a7aHus MPaAK- MIETEHIIUU HE
(eccnonanbhoii esATeNb- | _ppaxtyyeckue | THYECKHX 3aHS- | COOPMHUPOBAHBI
HOCTH 3aHATHS, THH; 4-10 OamioB —
KOMIIETEHIINH
c(OpMHPOBAHHI;
3auTeHo/ He 3auTe-
- 9K3aMeH BONIPOCHI K JK- | HO;
3aMeHy no 5-Tu OaIbHOM
TIKaJIe

J1J1s1 OLIEHKH TEKYILEro YpOoBHs (POPMHUPOBAHUS KOMIIETESHIIMNA IPOBOISATCS MUCHbMEHHBIE OIPOCHI IO
Teopuu (MOIYJIN) U MPAKTHKE (MPAKTUYECKUE pabOTHI).

B npouecce oOyueHus: CTyJI€HT JOJKEH MOJHOCTHIO BBIIOJIHUTH Y4€OHBIN IUIaH, IPELyCMOTPEHHbBIN
paboueii mporpammoii qucHUIIuHb «Du3ndeckas XuMusy, IO BCEM BUAAM yueOHBIX 3aHATHI. B wacTHO-
CTH, OH JIOJDKEH BBINIOJIHUTH BCE MPEIyCMOTPEHHBIE MPOTpaMMON MpPaKTUUYECKUE 3aHATHS, Jab0opaTopHbIE
paboThl U KOHTPOJIBHYIO PabOTY, IOCETUTH JIEKIIUK BO BPEMS CECCHHU.

Jlis OLIeHKW 3HaHWMN, YMEHHH, HAaBBIKOB W (WJIM) ONBITA JIEATEIHHOCTH, XapaKTePU3YIOIIUX ITa-
bl (POPMUPOBAHUS KOMIIETEHIMI B IMpOLIECCE OCBOCHUS JUCHUIUIMHBI «Du3nueckas XUMHUs», IPOBO-
JUTCS DK3aMEH.

JIaGoparopHble pabOThI CUUTAIOTCS YCIEIIHO BHIIIOJHEHHBIMU B CIIy4ae MPEIOCTaBIEHUS B KOHIIE 3a-
HATHS oTdeTa (IPOTOKOJA), BKIIIOYAIOIIETO TEMY, XOJ PabOThl, COOTBETCTBYIOIIUE PACUETHI, YPAaBHEHHUS
peaxkuuil U 3ammTe JabopaTOpHOro 3aHATHSI — OTBETE Ha BOIPOCHI O TeMe paboThl. [llkana onenuBanus —
«3aYTEHO / HE 3aUTEHO». «3auTEHO» 3a JaOOpaTOPHYIO PabOTy CTaBUTCS B Cilydae, €CIM OHa IOJIHOCTBIO
MPaBWJIBHO BBINIOJIHEHA, IMPH STOM 00YYarOIIMMCS MOKa3aHO CBOOOJHOE BIAJCHUE MaTEpUaJIOM IO TEMeE
nabopaTopHoi pabOTHl JAaHHOW AUCHUIUIMHBL. «He 3auTeHo» CTaBUTCS B ciydae, eclu padoTa BBITIOTHEHA
WM paccuMTaHa HEMpaBUIbHO, TOT/IA €€ CIeAyeT NepeiesiaTh Wik JopadboTaTh.

DK3aMeH C/1aeTcsl YCTHO, 10 OuieraMm, B KOTOPBIX MPEICTaBIEHbl BONPOCH U3 nepeyHs «Bompockl k
sKk3aMeHy». OlleHMBaHHE MPOBOAUTCA MO MATHOATBHOM cucteme. «OTIMYHO» CTaBUTCA MPU: - MPaBUIIb-
HOM, MOJTHOM M JIOTUYHO MOCTPOCHHOM OTBETE, - YMEHUH ONEPUPOBATh CHEIUATbHBIMU TEPMUHAMHU, - HC-
IIOJIb30BAaHUH B OTBETE JOMOJHUTEIBHOIO MaTepHala, - WIIIOCTPUPOBAHUU TEOPETHUECKOTO MOJIOKEHUS
MPAKTUYECKUM MaTepHaioM. «XOpOIIO» CTaBUTCA IMPHU: - MPABUILHOM, MOJTHOM M JIOTUYHO MOCTPOEHHOM
OTBETE, - YMEHUHU ONEpUPOBAThH CIIEUATbHBIMU TEPMUHAMH, IIPH 3TOM B OTBETE MOT'YT UMETHCS - HETPYyObIe
OIIMOKU WJIM HETOYHOCTH. «YAOBIETBOPUTEIHHO» CTABUTCS €CIU: - HETIOJHBIN CXeMaTUYHBIA OTBET, - HE
BIIOJIHE 3aKOHUYEHHBIE BBIBOJIBI HJIM 000011eHus. «Hey1oBIeTBOPUTENBHOY CTAaBUTCS IPU: - HEMIOJHOM OTBe-
T€, - HEYMEHUH ONEPUPOBATH CIIELUATBHBIMU TEPMUHAMH WJIM UX HE3HAHUU, - 3aTPYAHEHUS B UCIIOIb30BA-
HUHU MTPAKTUYECKOr0 MaTepuaa.



Tekywuii koHmpoab

Mopyns 1.
Nel

1. I'a3, pacimpssice ot 10 no 16 1 npu nocrosHHoMm nasineHuu 101.3 xIla, morsnomaer 126 J[> TemioThl.
Onpenenute N3MEHEHNE BHYTPEHHEH SHEPIUH rasa.
2. Cxonbko Termna notpedyercs Ha nepesos 500 r Al (T.mr. 658 °C, AnH° = 92.4 xan-T 1), B3saTOro npu 25
°C, B pacmuiaBieHHoe cocTosaue, ecii Cp(Alims) = 0.183 + 1.096-107*T kan-r 1-K1?
3. Paccunraiite MonbHyt0 3HTponuio HeoHa mpu 500 K, eciim npu 298 K u Tom ke 00bemMe SHTpOnHs HeoHa
paBHa 146.2 Jlx-Kt-monp .
4. Boruncnute usmeHeHue sHepruu I'n6oca npu cxaruu ot 1 atm 10 3 at™ nipu 298 K:
a) OJTHOT'O MOJIS JKUAKON BOJIBL;
0) OJTHOTO MOJISl BOJISTHOTO Tapa (UaeaIbHBIN ra3).

Ne2

1. Onpenenure u3MeHeHHEe BHYTPEHHEH 3HEPruy, KOJIMYECTBO TEIJIOTHI U paboTy, coBepLIaeMyro pu oOpa-
THMOM HM30TE€PMHUYECKOM pacmmupernu a3ora oT 0.5 10 4 M3 (HauanbHBIE yclnoBus: TemmepaTypa 26.8 °C,
nasnenue 93.2 klla).
2. CranmapTHasi SHTAJIBIUS PEAKIIH

CaCOs3(m) = CaO¢m) + CO2y),
TIpOTeKalomieii B OTKPHITOM cocyae npu Temmneparype 1000 K, papra 169 x/x-momnb L. UeMy paBHa Temnora
3TOM peakIuH, IPOTEKAIOLIEH MTPH TOH Ke TeMIepaType, HO B 3aKphITOM cocyae?
3. Paccumraiite m3MeHeHnue 3HTponuu npu HarpeBanuu 11.2 i azora ot 0 g0 50 °C u OJTHOBPEMEHHOM
yMeHblIeHuu AasieHus ot 1 atm g0 0.01 atm.
4. Usmenenue >Heprun ['m66ca B pesynbraTe ncnapenus Boas! mpu 95 °C u 1 at™ pasHo 546 JIx-Momb .
PaccuuTaiiTe sHTpONHMIO MapoB Bojsl npu 100 °C, ecau sHTponHMs kUKol Boasl pasHa 87.0 [k K t-moms ™.
IIpu xakom naBneHUM uU3MeHeHHe sHepruu ['nb6ca B pe3ynbraTe UcnapeHus Boabl Oyzaer pasHo 0 mpu 95
°C?

Ne3
1. OnuH Monb uaeanbHOro rasa, B3sitoro npu 25 °C u 100 at™, pacuupsieTcss 00paTUMO U U30TEPMUYECKH
1o 5 atMm. Paccunraiite paboTy, noriouieHnyo temioty, AU u AH.
2. PaccumTaiiTe CTaHAApTHYIO BHYTPEHHIOI SHEPrHi0 oOpa3oBaHus >kuakoro Oenszona mpu 298 K, ecnm
CTaH[apTHas SHTAJIBIMS €ro 0opazoBanus paBHa 49.0 kJx-Momb L,
3. Onun monsb renus npu 100 °C u 1 atm cmemuBatot ¢ 0.5 mons HeoHa ipu 0 °C u 1 atm. Onpenenure u3-
MEHEHHE SHTPOIINH, €CIIU KOHEUHOE JaBJIeHHE paBHO | aTM.
4. Vismenenue sHeprun ['u66ca B pe3ynbTate ucnapenus Boasl pu 104 °C u 1 atM paBro —437 J[x-Momb .
Paccunraiite HTpOMHIO MapoB Bojkl ipH 100 °C, ecrm SHTpOHS KUAKOH Bkl paBHa 87.0 Jlx-K1-Mons .
ITpu xakoMm naBiIeHUH M3MEHEHHUe sHeprun ['mdoca B pe3yibTare ucnapeHus Bojabl 0yaer pasHo 0 npu 104
°C?

Monyis 2.
1. Haiitu K, peakuuu 2C2HsOH = CH3COCH3 +3H2 + CO npu temneparype 400 K meronom Temkuna-
[IIBapumana

2. Peakmus mpoTekaeT B 3aMKHYTOM cocyze npu temieparype 7. OnpeaenuTs paBHOBECHBIC TaplAaib-
HbIE JABJIEHHS BCEX KOMIIOHEHTOB M MCXOJHOE JIaBJIeHUE BellecTBa A, €ClIi M3BECTHO 3HAUYEHHE KOH-
CTaHTBHI PABHOBECHUS PEAKIIMHM TEPMHUUYECKOU JMCCONMAIMK TIPH JAHHOW TeMIiepaType u oOiee paBHO-
BECHOE JiaBjicHue cMecHu P.

BemiectBo A Peakiust K, P-10%, u/m? T,K

H20 H0+2H + O 2,096-10% 1,0133 4000

3. Ilo nuarpamme miaBkoct cuctembl KCl-AgCl onpenenuts:
10



1) uro mpencrasiser coboit cucrema, coaepxaias 60 moi. % KCl u 40 mon. % AgCl, mpu 800 °C;
2) Mpu KaKo# TeMIeparype HAa9HETCS KPUCTALTU3AINS B OTOU CUCTEME;

800

Temneparypa, C

400

300

00 bbb A 4 L J
0 20 40 60 80 100

KCl macce. % AgCl AgCl

Juarpamma miaBkoctu cucteMmbl KCI-AgCl

4. OnpenenuTh MAKCUMAIBHOE YHCIIO CTENEHEH CBOOOIBI B OJJHO—, ABYX— M TPEXKOMIOHEHTHBIX CHCTEMax

MIPU YCJIOBUM, YTO BHELIHMMHU MapaMEeTpamH, ONPEACNAIONIMMU €€ COCTOSIHUE, SBIIAIOTCSA TeMmIepaTrypa U
JaBJICHUE.

Hepelteub 60NpPOCOB K IK3AMEHY

. IIponieccsl B TEpMOAMHAMUKE

. OCHOBHOl IOCTYyJIAT TEPMOJIMHAMUKH

. HyneBoii 3ak0H TepMOIMHAMUKH

. YpaBHEHUS COCTOSIHUSA

. IlepBbIi1 3aKOH TEPMOAVMHAMUKH

. Buyrpennss sueprus. Pabora. Terora

. PaboTa naeanbHOro raza npu paziMyHbIX MPoIeccax

. Kanopuueckue ko3ppuiieHTsr

9. AHanuTHueCKHE BBIPAXKEHUS IEPBOT0 3aKOHA TEPMOJUHAMUKI
10. Temmoemkocts. B3anmocsssb Cp u Cy

11. DHTanenus

12. 3aBUCHMOCTb TEIJIOEMKOCTH OT JaBJIEHUS U 00beMa

13. 3akon I'ecca. Cnencrus 3akoHa ['ecca

14.CrannapTHBIE COCTOSHUS, CTAHIAPTHBIE YCIIOBHS
15.Ypasuenus Kupxroda

16. 3aBUcHMOCTb U300apHOM TETJIOEMKOCTH OT TEMIIEPaTyphl

17. CriocoOsl onpeaeneHus TeII0eMKOCTe!

18. IIpumepsl MpUMEHEHHS 3aKOHOB TEPMOXUMUK
19.®opMynpoOBKH BTOPOro 3aKOHA TEPMOJIMHAMUKY (TIOCTYJIATHI)
20.1{ukn Kapno

21.Ananutryeckue BeIpa)KEHUs BTOPOrO 3aKOHA TEPMOJIUHAMUKH
22.DU3NYECKUI CMBICI SHTPOITUU

01N N WM =
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23. VI3MeHeHue SHTPOIUU AJI1 HEOOPATUMBIX MTPOIIECCOB.

24.A0CoNOTHAS SHTPOITHS

25.Pacyer u3MEHEHHUs SHTPOIIUH B Pa3IMYHbIX [TpoLEeccax

26. HarpeBanue win OXJIaXKICHHUE MIPU IIOCTOSTHHOM JIaBJICHUU

27.30TepMuUuecKoe paclIupeHUe Uik CHKaTHe

28.Da30BbIe MEPEXOIbI

29. CMmenieHye nacallbHbIX Ia30B IIPU IOCTOSIHHBIX TEMIIEPATypE U AABJICHUU

30. I3MeHeHure SHTPOINUU MPU XUMUYECKUX PEaKIUAX

31. I30X0pHO-U30TEPMHUUECKUN TOTEHLIUAT

32. 306apHO-U30TePMUYECKUNA TOTEHITAAT

33. YpaBuenue ['u66ca-I'enpmromnbia

34. Ypasuenue Knaysuyca-Knanelipona

35. Tennosas Teopema Hepuera

36. Iloctynat I1nanka

37. IloHsATHE XUMUYECKOTO CPOJCTBA

38. CnencTBus U3 TPETHETO 3aKOHA TEPMOIUHAMUKHU

39. YcioBue TepMOIMHAMHYECKOTO PABHOBECHS MEXTY (hazaMu

40. ITpuHLIMIT HENPEPBHIBHOCTH U MPUHIIUIT COOTBETCTBUS

41. TIpaBuio a3 ['m66ca

42 . TpexmepHas quarpaMmma COCTOSIHUS OTHOKOMIIOHEHTHOM CHCTEMBI

43. BemectBa, 00pa3yromiye B TBEPAOM COCTOSIHUHM OJHY KPUCTAIUTHYECKYIO (hOpMy

44. Ypasuenus Knaneiipona u Knanelipona — Kitayzuyca

45. Tlpumenenue npasuia (a3 [m66ca Kk ABYXKOMIIOHEHTHBIM CHCTEMaM

46. PaBHOBECHE TBEPAOE—KUIKOCTh B IBYXKOMIIOHEHTHBIX CHCTEMaxX

47. Cucremsl ¢ IOJTHOW HEPACTBOPUMOCTHIO KOMIIOHEHTOB JIPYT B IPyre B KPUCTAIUIMUECKOM COCTOSIHUM

48. Buj nuarpaMMsl IIJIaBKOCTH U €€ aHAJIN3

49. CocraB comnpsixeHHBIX (pa3. Hona

50. Onpenenenue cocTaBa HaCHIIEHHBIX PACTBOPOB 10 IMarpaMMe PacTBOPUMOCTH

51. Onpenenenue KOJIMYECTBEHHBIX COOTHOIIEHUN MEXy (pazaMu, HaXOIALUIMMUCS B paBHOBecuH. [IpaBuio
phIuara

52.Cucrembl ¢ HEOTPaHUYEHHOM PaCTBOPUMOCTBHIO KOMIIOHEHTOB JPYT B IPYre B KPUCTAINIMYECKOM COCTOSI-
HUU

53.Cucrembl ¢ OrpaHUYEHHON PacTBOPUMOCTBIO KOMIIOHEHTOB JIPYT B IpYre B KPUCTAITIMYECKOM COCTOSI-
HUU

54.Cuctembl, 00pa3yroIre XUMUIECKUE COSTUHEHUS

PaBHOBecuE )XUIKOCTh—KUAKOCTD B IBYXKOMIIOHEHTHBIX CUCTEMAX

55. PaBHoBecue nap (ra3) — )KMJIKOCTh B IBYXKOMIIOHEHTHBIX CHCTEMaX

56. JlaBneHue HACBIILIEHHOTO M1apa HaJl UAEaJbHBIM PacTBOPOM. 3akoH Payid

57. JlaBieHre HACBIIIEHHOTO Mapa HaJ 0eCKOHEYHO pa30aBiIeHHBIM PaCTBOPOM HeleTyuero Bemectsa. Pac-
TBOPUMOCTB T'a30B B KUAKOCTAX. 3aKOH [ 'eHpH

58. Cucremsl, 00pa3yroniye B )KUJIKOM COCTOSTHUU UjealbHble pacTBophl. [lepBriii 3akoH I'n66ca — Konosa-
J0Ba

59. Cuctemsl, 00pa3yrolue B )KUJIKOM COCTOSIHUM HeuJeallbHble pacTBOpHL. [leperonka u pektudukanus
60. Cuctembl, 00pa3yromIre B )KUIKOM COCTOSTHUU

a3e0TpOITHBIE pacTBOPHI. BTopoii 3akon ['n66ca—KonoBaora

61. CucreMsl ¢ IOTHON HEPACTBOPUMOCTBIO KOMIIOHEHTOB JPYT B IPYre B )KMJIKOM COCTOSHMHU. [leperonka
C BOJSIHBIM [apoOM

62. Cuctemsl C OrpaHUYEHHON PaCTBOPUMOCTBIO0 KOMIIOHEHTOB JIPYT B IPYTe B )KUJKOM COCTOSIHUH

63. I'padrueckre METOIBI BRIPAXKEHHUS COCTaBa TPEXKOMIIOHECHTHOU CHCTEMBI

64. lnarpamma COCTOSIHUSI TPEXKOMITOHEHTHOW CHCTEMBI, 00pa3yrolieil OJHy TPOWHYIO 9BTEKTUKY

65. IlnarpaMma COCTOSIHUS TPEXKOMIIOHEHTHOW CUCTEMBI C OTPAHUYEHHOW B3aMMHOW PaCTBOPUMOCTBIO

66. OnpeneneHue cocTaBa U KOJIMYECTBA COMPSHKEHHBIX (ha3 TPEXKOMIIOHEHTHON CHCTEMBbI

67. IlousaTHe XUMHUYECKOTr0 IIOTEHITHAJIA
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68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.

3akoH AeiicTBus Macc. KuHeTnueckuit 1 TEpMOJMHAMUYECKHUI BBIBOIBI
OO6111ue yciaoBHsI XUMUYECKOTO PaBHOBECHS

CHIOCOOBI BBIPAXKCHUSI KOHCTAHT paBHOBECHS. CBs3b MEKIAY HUMHU

YpaBHEHHE U30TEPMbl XUMUYECKOUN peakuu. XUMUYECKOE CPOACTBO
YpaBHEHHE N30XOPBI-U300apbl XUMUIECKON PEaAKIIHH

Meron Temkuna-I1IBapumana

Pacuer paBHOBECHOTO cocTaBa XMMHUYECKOM peakIuu

O61ue nouatus pactBopoB. CriocoObl BEIPAKEHUSI KOHIICHTPAIUI pacTBOPOB.
VYpasuenne ['m60ca-/{rorema-Maprynuca

cnenctBus u3 ypapHeHus [ mb0ca-/lrorema-Maprynuca

[TapuuanbHbIi MOJBHBIN 00BEM U METOJIBI €T0 ONPEICICHUS

3axon Payns st uaeanbHbIX U IPEeIbHO pa30aBICHHBIX PaCTBOPOB
CnencrBus 3axona Payns. Kpuockonuueckue u 30yUTHOCKOMUYECKHE CBOMCTBA pacTBOPa
[IpenenpHO pa3zbaBieHHBIE PACTBOPHI

14. O0pa3oBaTe/bHbIE TEXHOJIOTHH

B cootBerctBuu ¢ tpeboBanusimu @I'OC BO mo HampaBiIeHHIO MOJATOTOBKH peaH3alys KOMIle-

TEHTHOCTHOTO TMOJXOJa MpeaycMaTpuBaeT UCIOIb30BaHUE B y4EOHOM MPOIECCE aKTUBHBIX U MHTEPAKTUB-
HBIX ()OPM B COUYCTAHUU C BHEAYJAMTOPHON pabOTOH ¢ b0 (GOpMHUPOBAHUS U PA3BUTHUS MPOPECCHOHATb-
HBIX HAaBBIKOB 00YYarOIIErocs.

Tema 3anusiTus Bun 3ansatust NurepaktuBHas ¢popma
- IlepBblli 3aKOH TEPMOJIMHAMHUKHU. Jlexunn Meton mnpoGieMHOro u3Jo-
BHyTpeHHsAA dHeprus. OHrTanenus. 3a- KEHUs — CTUMYJIHMPOBAHUE
koH ['ecca u ero ciencraus. CTYIEHTOB K CaMOCTOSTEIb-
- BTopoil 3aKOH TEpPMOJMHAMMKHU U €T0 HOMY IIOMCKY 3HaHUM, HEoO-
pa3nuyHble (GOPMYITUPOBKU. DHTPOIHS. XOIUMBIX IJI PEIIECHUS KOH-
YpaBHEHHE BTOPOro Hadajga TEPMOJHM- KpETHOU Mpo0sieMbl

HAMUKH A7 OOpaTUMBIX U HeoOpaTu-
MBIX IIPOLIECCOB.

- BeiBoz1 yc0BHSI XMMHYECKOTO PaBHO-
Becust M3menenune sHeprum ['mbOca u
sHepruu ['enpMrosblia Opu XUMHUYE-
CKOM peaknnu. XUMHYECKOE CPOJICTBO.
- XUMHYECKUE PAaBHOBECUS B PACTBO-
pax. Koncranra paBHoBecus. Paznuu-
Hble BHUJbl KOHCTAaHT paBHOBECUS U
CBSI3b MEXKIY HUMH.

- Paznuunble ciocoObl BBIpaXEHUS CO-
craBa pactBopa. CMecu uaeaabHbIX Ta-
30B.

JlaBiieHre HACBIIIEHHOTO TMapa >KUIKUX
pactBopoB. 3akoH Payins u 3akoH ['eH-
pu. UneanbHble U HeujealbHBIE pac-
TBODBI.

- IT'ereporennbie cucremsl. I[lonsTue
(ha3bl, KOMIIOHEHTa, CTENIEHU CBOOOJIBI.
BreiBox ycnoBus (ha3oBoro paBHOBECHS.
ITpaBumno ¢a3 ['m66ca u ero BHIBOJL.

13



- KonuratuBHbie CBOMCTBA pacTBOPOB.

1. 3akonsl «TepMoxumMun». IIpaktnueckue | Kelic-meron — oOLeHKa IIpea-
2. Pacuer paBHOBECHBIX COCTaBOB. 3aHATUSA JIOKEHHBIX

QJIITOPUTMOB U BBIOOP
JAy4lIEro B KOHTEKCTE IIO-
CTaBJICHHOMN

POOJIEMBI.

B pamkax yueOHOro Kypca npeaycMOTPEHO YTE€HUE IMPOOJIEMHBIX JEKIUI MO CIENYIOIIUM TEMaM:
«BTopoil 3aKOH TepMOAMHAMUKNY», «XapakTepucTudeckue (yHKIMU», «CBoicTBa (YHKUUN COCTOSHUSY,
«OuTponus», (He meHee 30%); yTeHHEe JEKUUN ¢ MPUMEHEHUEM MYJIbTUMEIUNHBIX TEXHOJIOTUHA 110 BCEM
temam Ha 100 %. [IpoBenenue nadbopaTopHbix padboT: «M3yyeHne B3aMMHOM pacTBOPUMOCTH B TPEXKOMIIO-
HEHTHOMU cucTteMey, «3aKoH pacrpeaeneHus», «3ydeHust paBHOBECHUS KUJKOCTh — Iap B OMHApHOH cucte-
Me» IPOMCXOIUT C IOCTAaHOBKOM MpoOsieMbl U pa300pOM KOHKPETHBIX CUTYalMi B (hopMe TUCKYCCUU WITU
nuanora. Takue 3aHSATHS, B COYCTAaHUU C BHEAYAHTOPHON CaMOCTOSATEIbHOU paboTol, GopMHUPYIOT U pa3-
BUBAIOT NPO(ecCHOHATbHbIE HABBIKK 00YUYaIOIIerocs.

15. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYHEHUSA AJIS1 OBYYAIOLIUX-
CsA 1O JUCHUITJIUHE
(no3uyuu pazoena Hymepylomcsa CK603HOIl Hymepayueil U Ha HUX OCYUeCmeIAI0MCA CChLIKU U3
5-13 pazoenos)

Ocnosnasn

1. benuk B.B. ®usnueckas u komnounnas xumus.: yueoOnuk / B.B. benuk, K.W. Kuenckas - 4-e uzn., -
M. : Academia, 2008. - 288 c. Dk3eMIuIspsl Beero: 20

2. OcHoBbI pusnueckoit xumuu. Yactes 1. Teopus [DnexTpoHHBI pecypc]: yueObHoe mocodue/ B.B. Epe-
MUH [M 7p.].— DaeKkTpoH. TekcToBble naHHble.— M.: BUHOM. JlaGoparopus 3nanuii, 2013.— 320 c.—
Pexxum noctyma: http://www.studentlibrary.ru/doc/ISBN9785996321063- SCNO0000/000.html

3. OcHoBbl pusnueckoit xumuu. Yacts 2. 3agaun [ DIeKTpoHHBIH pecypc]: yuedHoe nocobue/ B.B. Epemun
[1 nap.].— DnexTpoH. TekcToBbie AaHHBIe.— M.: BUHOM. JlabopaTtopus 3nanmii,2013.—263c. Pexum
nocryma: http://www.studentlibrary.ru/doc/ISBN9785996321070- SCNO0000/000.html

4. OcHoBol (pu3nueckoit xumuu B 2 4. / B.B. Epemun [u ap.]. .- M.: BUHOM. JlaGoparopus 3Hanuit, 2013
- Yacts 1. Teopus . -2-e uzn., nepepad. u gomn. -2013. - 320 c. Ox3emmsipsl Beero: 10

5. OcHoBBI pu3nyeckoil xumuu B 2 4. / B.B. Epemun [u ap.]. .- M.: BUHOM. Jlaboparopust 3nanwuii, 2013 -
Yacts 2. 3amaun . -2-e u3., nepepad. u gom. -2013. - 263 c¢. Dx3emrutsipsr Beero: 10.

Jonoanumenvnasn

6. ®uznveckas xumus. Teopus U 3amaquu : ydeOHoe mocodue / 0. Il. Akynoma, C. I'. U3otoBa, O. B.
ITpockypuna, U. A. UepenkoBa. — 2-¢ uzf., ucnp. — Cankr-IlerepOypr : Jlans, 2020. — 228 c. — ISBN
978-5-8114-5340-5. — Texkcr : snekrpoHHb // JlaHb : smekTpoHHO-OMONMHMOTeyHast cucrema. — URL:
https://e.lanbook.com/book/139289 (narta ob6pamenus: 31.07.2020). — Pexxum goctymna: 1ist aBTOPHU3. TOJb-
30BaTeen.

7. bepezoBuyk A.B. ®uznueckas xumus [DIEKTpOHHBIM pecypc]: yueOHoe mocodue/ bepesopuyk A.B.—
OnexkTpoH. TekcroBble naHHble.— CaparoB: Hayunas knura, 2019— 159 c.— Pexum pocryna:
http://www.iprbookshop.ru/8191.— 3BC «IPRbooks».

14


http://www.studentlibrary.ru/doc/ISBN9785996321063-
http://www.studentlibrary.ru/doc/ISBN9785996321070-

8. Ponnyrun B.W. ®usukoxumus nosepxuoctu. — Jonronpynausiit: U1 «MuaTtennext», 2008. — 568 c. Dk-
3eMILISAPHI Beero: 9.

Memoouueckue ykazanus

9. Oxumena H.A. Ilpaktukym no ¢puszudeckoit xumuu. Yacte Il. / H.A. Oxumea, B.H. lenyiikun. YueObHoe
nocoOue K BBITOJHEHHIO JIAOOPATOPHBIX PAadOT Mo AucHuIuinHe "JlonoTHUTEIbHBIE TIaBbl (PU3HMUECKON XHU-
mun". Ourensc: U3n-Bo 3TU (bunuan) CI'TY umenu INarapuna H0.A., 2015 r. -35 c¢. KonudectBo sK3eM-
wisipoB — 30. Pexxum poctyna: http://techn.sstu.ru/\WebLib/29272.pdf

10. Oxumesa H.A. Ilpaktukym no ¢pusndeckoit xumun. Yacte |. / H.A. OkumeBa, B.H. llenyitkun, Yueo6-
HOE IMOCOOME K BBITIOJHEHHIO JIA0OPATOPHBIX paboT 1o Kypcy " dusndeckas xumus". DHrensc: U3a-so 9TU
(dmmman) CI'TY umenu ['arapuna FO.A., 2017. -45 c.

KomuuectBo sx3emmuisipoB — 30. Pexxum nocryna: http://techn.sstu.ru/WebL ib/22862.pdf

NuTepuer-pecypcbl
11. bubnuoreka Poccuiickoii akanemuu Hayk (BAH) www.rasl.ru
12. Poccwuiickas rocynapcrsernas oudnuoreka (PI'b) www.rsl.ru
13. bubnuoreka MI'Y um M.B. JlomonocoBa. Xumudaecknii pakyiaprer MI'Y www.msu.ru
14. Poccwuiickas HanroHansHas ouommoreka (PHB) www. nlr.

Wuctutyr nmeer onepanuonHyo cucreMy MS Windows ¢ mporpammamu nmog MS Windows: MS
Word —rtekcToBbiii penaktop; MS Excel - TabiauuHbIi mporieccop, 3IEKTPOHHBIC BEPCHH YI€OHUKOB, TOCO-
Ouii, METOANYECKHUX Pa3pabOTOK, yKa3aHU U PEKOMEHALNI TI0 BCEM BUAaM yueOHOM paboThl, IPeayCcMOT-
pEHHBIX paboyeil mporpaMMoil, HaxoIsAIIecs] B CBOOOTHOM JOCTYIIE 7Sl CTYACHTOB, 00 yYalolUXCs B BY3€.

Ncrounnku NOC

http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=178.

16. MaTepuabHO-TEXHUYECKOE O0ecedeHne

YueOHast ayaAuTOpusi M/ NPOBeJACHUs 3AHATHI JEKIHMOHHOIO THIIA, TEKYILero KOHTPOJS U
MPOMEKYTOYHOM aTTeCTAIMM, TPYNNOBBIX U HHAUBHIYAJbHBIX KOHCYJIbTALHUI

YKOMIIJIEKTOBAaHA CMELUAIN3UPOBAHHON MEOEIbI0 M TEXHUUECKUMH cpelcTBaMu oOydeHus: 20 pa-
004X MecT 00y4Jaromuxcs; padouee MECTO MpenoiaBares; KJIacCHasl 10CKa; MPOEKIIMOHHBIN 3KpaH; MyJIb-
TUMEIUHHBINA MTPOEKTOP; KOMIBIOTEP, MOJKIOUYEHHBIH K VIHTepHeT; N1eMOHCTPAallMOHHOE 00OpYIOBaHUE U
y4eOHO-HaTJISIHBIE TOCOOMsI, 00€CTIeUnBaIOIINE TEMATUYECKUE WILTIOCTPALMK TI0 pabodeit mporpamme Juc-
LUTUTUHBL.

[Tporpammuoe obecnieuenune: Microsoft Windows 7, Microsoft Office 2010 (Word, Excel, Power-
Point), GoogleChrome

VYueOHast aynmuTopust Gu3ndecKoi XUMUH IS TPOBEACHUS 3aHATHI JTa0OPaTOPHOTO THUTIA

CToJBl M CTYJIBS C KOJIMYECTBOM MOCAJOYHBIX MecT 20, T0cKa [Tl HAalMCAaHUSI MEJIOM

YKOMILIEKTOBaHA 000PYAOBAaHHEM:
Caxapumetp CY-5
Becwr anextponnsie Shinko AF-R220CE
bang sogsguas TW2
Tepmoctar TW-2
HIka¢ cymmnsHbli Binder ED
Kon6onarpesarens Klo.

ook owdE

ABtopsl: K.X.H. HeBepnas O.I'.
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