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1. ITestn ocBoeHHsI HUCIHIIIHHBI

IlenssMu OCBOSHHUS JIUCITUILTHHBI SABJIIETCS (QopMHpOBaHHE Y 00YIAIONIHXCS OIIpe/IeIeHHOT O
OOIT (m. 5. O6meit xapaktepuctukun OOII) cocTaBa KOMIIETEHITHMH JUIS TIOATOTOBKH K
MpoQecCHOHATBHOI 1eITeTbHOCTH.

Koz CocTaBIfI0IIHE Pe3Y.IbTATOB OCBOEHHS (JeCKPHITOPbI KOMITeTeHITHH)
KOMIIET eHITH
. HanMenoBaHHe KOMIETeHITHA
Koxa HaaMeHnoBanHe

OIIK(V)-4 TotoBHOCTE K OIIK(Y)4. Bl Bianeer MeTonamil pacdera 3JIeKTPOXIIMIMECKIIX 3IEMEHT OB,
HCTIONE30BAHIIKD METOI0B oIlpelie IeHIII KOHCTaHT PaBHOBECIIA peaKINiii o pe3yabTaTaM
MareMaTIrdecKoro 3KCIEpIMMEHTA
MOJeNIpPOBAHIIT OITK(Y)-4. V1 ‘VMeEeT cOCTABIATE 3MeKTPOXIIMITIECKIIe 3IEMEHTEI,
MaTepIaos I TepMO IIHAMITIeCKIIe YpaBHeHI B ¢ epeHIIATEHOLT 1T
TEeXHOJIOT Y ECKIIX HHTerpasHoil opMax, IPOrHO3IPOBATE BIIIAHIIe TeMIepaTypE! Ha
IIPOIECcCoB, K XIIMITIE CKIIE IIPOILIECCHI
TEOPETITIECKOMY aHamI3y i |OTIK(Y)-4. 31 3HaeT OCHOBHEIE YpaBHEHIIA 11 METO/IEI OIMICAHINT (IIITIecKI,
3KCIEPUMEHTATBHOIT XIIMITIECKIIX H 37IeKTPOXIIMITYECKIIX IPOIECCOB B pacTBOpax
IpOBepKe TeOPETIre CKIIX 3/EKTPONIITOR B PABHOBECHBIX II HEPABHOBECHBIX YCIOBILIX
THIIOTE3 TIPOTeKaHILT

2. MecTo THCHHILIMHBI B cTPYKTYpe OOII

JluciIuinHa OTHOCHTCS K 0aszoBoil wact bioka 1 yuebHoro ImwraHa oOpa3oBareIbHOI
MIPOTPaMMBI.

3. IlnanupyeMble pe3yabTaThl 00y4eHHS M0 JHCIAILTHHE

ITocne ycmentHoro 0cBOSHUS AHCIUIUIHHBI OY1YT c(hOpMIPOBAHbI pe3yIbTaThl 00yUEeHHS:

ILTaHHpYeMBbIe PesyIbTaThbl 00YHeHHS N0 JHATHILTHHE Kovmerenmas
Kon HanMeHoBaHHE

PIII HpIIMEHﬁTB 3aKOHBI, TECOPHH H YpaBHEHIA KIIacCHYeCKOoi TEpMOOIHaAMHKIL JTIA OIIK (Y) 4
OITHCAaHHA (pII3IIK0-XIIMHIIECKIIX IIpOIecCcoB (‘:})330]301"0 H XHMHYECKOT' 0 pAaBHOBECIHA

P2 HpIIMBHﬂTL 3aKOHBI TEPMOJAITHAMHIKH 14 OIMICAaHNA (i)IBIIKO-XIfII&HI‘lECKIIX IIponeccor OIIK (Y) 4
11 SBJICHII, IIPOTEKAIOIIIIX B pacTBOpax, B TOM UIICTIe OHOTOTHIeCKIX cpenax

PII3 HpI[MBHﬂTB 3aKOHBI, TECOPHI H YpaBHEHHA ?IIBII‘IBCKOfI XHMHH 1 OIIHCAaHHA OIIK (Y) 4
SMEKTPOXHMIMUECKHX IIPOIECCOB 1 ABJICHHI

PIl4 HpI[MBHﬂTB 3aKOHBI, TEOPHH H YPaBHCHHA TEPMOJHHAMHKI H KHHETHKH 714 OINICaHNA OIIK (Y) 4
@IBIMBCKIIX H XIMHIIECKHX IIPOIECCOB B HEPABHOBECHBIX YCIIOBHAX IIPOTEKAHHA

O1neHOYHBIE MEPOIIPHATHA TEKYIIECTO KOHTPOJIA H HpOMB)I(YI‘O‘IHOfI aTTECTalllH IIpEICTaBJICHBI B

KaJICHIapHOM peﬁTI[Hl"-HJIaHe JHUCITHIDTHHEL




4. CTpYKTYypa H colep:KaHHe THCIHILTHHbI

OcHoBHbIEe BH/IbI Y4eOHOH TesATeIbHOCTH

Pasgens! AHCOIHILTHHBI D opMHpYeMBbIi Buje1 yuedHol TedTeIbHOCTH Obbem
pe3yabTaT BpeMeHH, 4.
o0yueHHS IO
JHCOHIITHHE
. Jlextu 2
Pazgen (Moayas) 1. MatemaTindecKuit
i P/1 IIpakTiyeckue 3aHATUS 6
amnmapaT XUMHYeCKO TepMOJIHHAMUKHI
CamocrosTensHas pabota 19
Jlekiuu 2
Paszmen (moavib) 2. TepmoanHaMHuKa
(morrys) P P12 IIpakTiyeckue 3aHATUS 6
pacTBOpoB
CamocTosTeIbHas paboTa 19
Jlekiuu 2
Pasnen (Mmoxyiib) 3. DIEKTPOXUMUS P13 IIpakTiyeckue 3aHATHS 6
CamocTosTebHas paboTa 19
Pazgen (Moayianb) 4. OCHOBBI Jlexuun 2
TepMOJUHAMUKU HEPaBHOBECHBIX PJ14 IIpakTiyeckue 3aHATUS 6
TIPOIIECCOB CamocTosiTeIbHasA paboTa 19

CoepaHue pa3ieIoB JHCITUILINHBL:

Pasnen 1. Mamemamuueckuii annapam Xumuueckou mepmoouHamuxu

TepMmonnHaMmgeckne cHCTEMBI M TepMOMHaAMHYecKHe mapaMeTpbl. Paza U KOMIIOHEHT.
BHyTpeHHSIST SHEprHs, SHTalbINs, Teliora u pabdota. TemroeMkocTh. CaMOIPOH3BOIbHBIE H
HecaMOIIPOH3BOJIbHBIE, TEPMOINHAMHYECKH O00OpaTHMble H HeoOpaTHMble MPOIECChl. DHTPOTIHSL.
3MeHeHHe OSHTpPOIMH B oOpaTHMBIX H HeoOpaTuMbIX mporeccax. Iloctymar IlnaHka.
OyHIaMeHTalbHOE YpaBHeHe [ no0ca.

Xapaktepuctnaeckue GyHknun. SHeprus ['ndooca u sHeprug ['enxsmroisia. YpaBHeHus ['nodca —
I'ememromneita. CucteMbl IEPEMEHHOTO COCTaBa. epMoJHAMHYECKHE YCIOBHS PAaBHOBECHS B
CHCTEMax IEepEeMEHHOI0 COCTaBa. XUMHYECKHIl IOTEHINAJ, 3aBHCHMOCTb €ro OT JaBJICHHS IS
HJIeAJIBHBIX U PEabHBIX CHCTEM. AKTUBHOCTh. XHMHYECKOE CPOJCTBO.

VcenoBus TepMOJHHAMUYECKOTO PABHOBECHS B MHOTO(a3HBIX MHOTOKOMIIOHEHTHBIX CHCTEMax.
IIpaBumo ¢a3 I'ubbca. Da3oBbie paBHOBECHS B OJIHOKOMIIOHEHTHBIX CHCTEMaX. 3aBHUCHMOCTb
JABICHUS HACHIIIEHHOTO Mapa OT TeMIeparypsl. YpaBHeHne Kuameiipoma — Kiaysuyca.
JlmarpaMmsbl (a30BBIX PABHOBECHII B OJIHOKOMIIOHEHTHBIX cHcTeMaX. (Da3oBble paBHOBECHS B
MHOTOKOMIIOHEHTHBIX KOHJIEHCHPOBAHHBIX CHCTEMaX.

XUMHYECKOE paBHOBECHE. YPaBHEHUS H30TEPMbl XUMHUYECKON peakIuu. 3aKOoH AeiCTBYIOIINX
Macc. YpaBHeHHUe H300apbl U H30X0Phl XUMHUECKOI peaKITi.

Jexknust 1. MaTemaTtdecKuil anmapar XUMHYECKONH TEPMOINHAMUKH.
TeMbl IpaKTHYeCKUX 3AHATHI:
1. IlpuMeHeHe MaTeMaTHYECKOTO alapaTra TepMOJHHAMUKH IS OTIHCAHHS POCTEHITIX
MPOIIECCOB.
2. ®a3oB0OEe paBHOBECHE.
3. XuMHYECKOe paBHOBECHE.

Pasnea 2. Tepmoounamuxa pacmeopoe

DKCTeHCHBHBIE M HHTEHCHBHBIE CBOICTBAa pacTBOpoB. YpaBHeHHe I[mubbca —/[rorema.
TepmoanmnaMudeckas KiIacCH(HUKAIS pacTBOPOB. XHUMHUECKHI TMOTEHIMAl KOMIIOHEHTa
HJIeallbHOTO0 M PeaJbHOro pacTBopa. AKTHBHOCTh KOMIIOHEHTAa pacTBOpa, (PYHKIIMH CMENIeHHS.




M30bITOUHBIEe (QYHKITHHI, KO3 (PUITHEHTH aKTHBHOCTH.
Hcnone3oBanne 3akoHOB Payis u I'eHpu 11 TepMOANHAMIYECKOT O OIHCAHUS CBOHCTB PACTBOPOB.
D0yMMOCKOMHS, KPHOCKOIMUSA, OCMOTHYECKOE HaBlIeHHe, HCIOJIb30BaHHE WX UL OIpeleleHus
TEPMOIHHAMHYECKHIX CBOICTB PACTBOPOB.
Snekrponutsl. KomrdecTBeHHas XapaKTepHUCTHKA HOHHBIX PAaBHOBECHII B paCcTBOpax 3JIEKTPOIHTOB.
CTraHmapTHOE COCTOSIHHE B pacTBOpax 3neKTpoauroB. Teopus aktuBHocTH JIbronca. loHHas cmia
pacTBopa.
Jleknust 2. TepMoaHAMHIKa PacTBOPOB.
Tembl NpakTHYeCKUX 3aHATHH:
4. KormraTusHbIe CBOIICTBA PACTBOPOB.
5. TepMoAHAMUYECKHE CBOIICTBA PACTBOPOB 3IEKTPOIHTOB.
6. PacueT HOHHBIX PaBHOBECHII B PACTBOPaX IEKTPOIHTOB.

Pasnen 3. Inekmpoxumus

DIIEKTPOABIDKYIIHE CHJABI M 3JIEKTPOJHBIC IMOTEHIIHATBL. JIEKTPOXHMHYECKHUH ITOTEHIHAL.
MexayHaponHad KoHBeHIuS 00 DJIC M 3HaAKaxX 3MEKTPOJHBIX MOTEHIMAIOB. [ adbBaHHYECKHE
MeMeHThl. 3aBucHMOCTh JJIC TadbBaHHYECKOTO »BJIEMEHTa OT aKTHBHOCTH IIOTCHITHA-
ONpENEIAONNX HOHOB H Temieparypbl. OmpeneneHne TepMOAHHAMHYSCKHX IapaMeTpoOB
3IEKTPOXUMHYECKOrO MpoIrecca.
DJleKTpudeckas IMPOBOAHMOCTh PAcTBOPOB. 3aBHCHMOCTh 3IEKTPHYECKOH IIPOBOAHUMOCTH
3JIEKTPOJIMTOB OT KOHIEHTPAIIUH, TeMIIepaTypbl, IMPHPOJIBI PACTBOPUTENIA. 3aKOH HE3aBUCHMOTO
JIBIDKEHHS HOHOB. KOHTyKTOMETpHSL.
DnexTponus, 3akonbl @apajies. [lepeHoc moj1 AelficTBUEM PAa3HOCTH 3JIEKTPHUECKHX ITOTEHIINAIOB.
DnekTpoXuUMHYeckas KuHeTHka. IlomsgpuzanuoHHble KpuBble. JImmuTHpyromue (aKTopsl
3IEKTPOXUMHUYECKHX ITPOIIECCOB.
Jlernust 3. DIIEKTPOXHMIUSL.
TeMbl IPaKTHYECKUX 3AHATHIL:
7. PaBHOBECHBIE 3JIEKTPOIHBIE MTPOIIECCHI.
8. DnexkTpudecKas MpoBOJAUMOCTh PACTBOPOB. DJIEKTPOJIH3.
9. DIeKTpoXuUMHYECKasd KHHETHKA.

Pasznen 4. OcHo6bl mepmoOuUHaAMUKA HEPABHOBECHBIX NPOUECCOE

OcHoBHbIe TOHATHA U onpenenenusd. [Ipudmukenns 8 THIL IIpuMepsl TUHAMHYIESCKIX MPOIECCOB.
Juddysuga. Xummdeckas kuHeTHka. [IoHATHE 0 CKOpPOCTH XHMHUYecKoii peakmuun B THIL
QopmaibHasg KuHeTHKa. OCHOBHON TIOCTYJIaT XHUMHYecKoil KuHeTHkH. JluddepeHImanbHbIe
ypaBHEHUS KHHETHKH XUMHUECKIX PEeaKIUil H UX HHTeTpaJbHbIe (DOPMBI.
Bunibr yueOHoII 1eATeIbHOCTH:

Jlexnnst 4. OCHOBBI TepMOIHHAMUKH HEPABHOBECHBIX ITPOIIECCOB.

Tembl NIpaKTHYeCKUX 3AHATHH:

10. IIporiecchl iepeHoca BENIECTBA.

11. Juddyzus.

12. XuMndeckas KHHETHKA.

S. Oprasusamnus caMocTosITe IbHOH padoThl CTYI€HTOB
CamocTosiTennbHAasd  paboTa  CTYASHTOB IpH  HM3YYEHHH  JIUCHUIUTHMHBI  (MOJIYTS)
MpeTycCMOTPeHa B CIIEAYIONHX BHIaX U (hopMax:
— Pabota ¢ 7eKIUOHHBIM MaTepHaJoM, TOMCK M 0030p JHTEpaTyphl H BIEKTPOHHBIX
HCTOYHHKOB MH(POPMAIINHU 110 HHINBHAYAIHHO 3aJJaHHOM IMpodieMe Kypca;
— H3yueHue TeM, BBIHECEHHBIX Ha CAMOCTOSTEIbHYIO IPOPaboTKYy;



ITouck, aHaIN3, CTPYKTYPHPOBaHHE U Tpe3eHTalNs HH(OpMaIIii;

BeinonHeHne HHIUBUAYaIbHBIX JIOMANTHUX 3a/JaHHil;

IToaroToBKa K MPakTHYECKHM U CEMUHAPCKIM 3aHATHSIM;

VyacTe B HAyYHBIX CTYJIeHUECKIX KOH(BEepeHITHAX, I CeMUHapax;

AHanu3 HayIHBIX MyOIHUKAIUIL 10 3apaHee OMpeIesIeHHOI IIperojiaBaTelieM TeMe;
IToaroToBKa K OIEHHBAIOIIIM MEPOTIPUATHIM

6. YueOHO-MeTOANYeCKOe H HH(POPMANHOHHOE oDecniedeHH e THCIIHILIAHBI

6.1. YueOHO-MeTOAHYECKOE 00ecIeueHH e
OcHoBHas1 IUTepaTypa

i

OcHoBbl m3ndeckoil xumun. B 2 1 : yuebnuk / B. B. Epemun, C. 1. Kapros, 1. A.
Vcenenckas [u ap.]. — 5-e u3z., nepepad. u gon. — Mocksa : JIabopatopus 3namumit, 2019.
— 625 ¢. — ISBN 978-5-00101-633-5. — TekcT : 371eKTpoHHSII // JIaHb : 3JeKTPOHHO-
oubnanoreunas cuctema. — URL: https://e lanbook.com/book/116100 (mata oOpareHus:
17.04.2020). — PexxuM AocTyma: JUIg aBTOPH3. IOJIb30BaTe e,

AdanaceeB, b. H. ®usnueckas xumusa : yaedHoe mocobue / b. H. Adanacees, 0. IL
AxynoBa. — Cankt-IlerepOypr : Jlans, 2012. — 416 c. — ISBN 978-5-8114-1402-4. —
Texcr: »snexTpoHHbli / Jlanb : 3neKkTpoHHO-OHMOMmMoTedHas cucrema. — URL:
https://e.lanbook.com/book/4312 (mata obpamenus 17.04.2020). — PexumM jocTyma: mis
aBTOPH3. MOJIb30BaTEICH.

Jlono/IHUTeIbHAs JIUTEPaTypa

1.

Ctpombepr A. I'. @Ousmdeckasd XxuMus: yueOHHK ai1g By3oB / A. I'. CtpombOepr, 1. IL
Cemuenko; mox pea. A.I'. Ctpombepra. — 7-e u3j., ctep. — Mocksa: Bricimas mkona, 2009.
— 527 c.:un

MaxkcumoB, A. 1. BeejleHHe B HETHHEHHYIO (H3HYSCKYIO XUMHUIO © yaeOHOe Imocodue / A.
1. MakcumoB. — HBanoBo : UIT'XTV, 2010. — 174 ¢. — TekcT : 31eKTpoHHBIH // JIaHb :
3IIeKTPpOHHO-OuOMMoTeyHas cucreMa. — URL: https://e.lanbook.com/book/4513 (nmata
obpamenus: 17.04.2020). — Pexum jgocTyma: IS aBTOPH3. II0JIb30BaTENeH.

6.2. UHpopManiHOHHOE H IPOrPAMMHOe o0ecredyeHne

HpO(i)eCCI/IOHaJIBI{BIe 0a3bl JaHHBIX H HH(bOpMaIIHOHHO-CHpaBOIH-IbIe CHCTCMbI JOCTYIIHEBI 110

ccpuike: https://www .lib.tpu.rw/html/irs-and-pdb

JInneH3noHHOE IIporpaMMHOC obecreueHNEe (B COOTBETCTBHH C IIepequM JJHIECH3HOHHOI'O

nporpamMmHuoro odecnedernus TILY):

1.

7-Z1p;

2. Adobe Acrobat Reader DC;

3.

Google Chrome,

4. Document Foundation LibreOffice



7. OcoOble TpeDoBaHHS K MATEPHAILHO-TEXHHYECKOMY 00ecreYeHH 0 AU CIHILIHHbI

B yue6GHOM mpoliecce HCIOb3yeTes clieAyroniee 060pyaoBaHHe:

Ne HaumeHoBaHHE CHEUHAIbHbBIX HauvenoBauue 000pyxoBanus
noMermennii
1. | AyauTopus s MPOBENEHUS IlTkac ans npubopos - 1 mt.; Tymba noakarnas - 1 wr.; Jlocka
yucOHBIX 3aHATHI BCEX THIIOB, maruuTHO-MenoBas(100%200) - 1 wr.; MeTepakTuBHEIH KOMIUIEKT
KYPCOBOIO MPOEKTUPOBAHHSA, QOMOQWB300 - 1 wr.; Cabydep MICROLAB M200 - | mrt.;
KOHCYJILTALMH, TEKYILEro Ipesentarop ScreenMedia V-101 - 1 wr.; MoGuibHas nmoacTaBka
KOHTPOJIA H IIPOMEKYTOHHOH Qomo - | mit.; locka MarHHTHO-MapKepHas, benas ,MOBOPOTHAS Ha

arrectaunu (yuebuas ayautopus): | croiike (nepeasuxkHag) 100x150 cm - 2 wrr.; TIpunTep - 2 wit,;
[Ipoextop - 1 wr.; Kommeiorep - 1 mr.

634034, Tomckas obnacTs, I.
Tomcxk, Jlennna npocrexr, 1. 43a Komrmnexkr yuebHo# Mebenu Ha 35 mocaouHbIX MECT
116

PaGogas mporpamma cocraBjieHa Ha ocHoBe OOIIel XapaKTEepHCTHKHM 00pa30BaTeNbHOM
nporpamMmbl «IIepCIEKTHBHBIE XUMUYECKHEe W OHOMEAHIMHCKHE TEeXHOIOTHH» II0 HalpaBIeHHIO
18.04.01 «Xummuueckas TexHonorus» (npuema 2020 r. ounas popma oOydenus).

Pazpaboruuk:
Homxaocts Tommuee _— [1510]
[Tpodeccop UITTXBEMT — C.B. Pomanesko

[Iporpamma omobpena nHa 3acemanuun YMC MWccnenoBaTenbCKod INIKOJNLI XHMHYECKHX H
OHOMEIHUMHCKHEX TexHojordii (mpotoxon ot 25 urnsa 2020 1. Ne8).

Koopmunarop O] UIIXEMT, %
I.X.H, ipodeccop C.B. Pomanenxo
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