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1. EJIb OCBOEHUSA JUCIIUIIJINHBI

[lenbt0 OCBOCHHWS JUCHMILIMHBI «TepMOJMHAMUKA HEPaBHOBECHBIX IPOIECCOB)»
aBisgerca (HOpPMHpPOBAHUE Y CTYIEHTOB 3HAHWM OCHOBHBIX 3aKOHOB HEPaBHOBECHBIX
(HEeoOpaTUMBIX) TMPOIIECCOB, HBOJIOIMH HEPABHOBECHBIX JIUCCUIIATUBHBIX CHCTEM,
MOHMMAHUS BO3MOXKHOCTH TPUMEHEHUS 3aKOHOB HEPAaBHOBECHOH TEPMOJMHAMHKH B
PEIIeHUH KOHKPETHBIX TEOPETUIECKUX U MPAKTUIECKUX 3a/1ay.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA IUCHUITJIINHBI

OcBoenue nucuuiuiuHbl «TepMoauHaMKUKa HEPAaBHOBECHBIX MPOLIECCOB» HAIPABICHO Ha
dbopMupoBaHUE Y 00YJAFOIIMXCS CIIETYIONTNX KOMITIETSHITNHN (4acTH KOMIICTSHITHH ):

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y o0yuarowuxcs npu
0CBOEHUU OUCYUNTUHBL (Pe3YTbmamul 0C80EeHUST OUCYUNTIUHBL)

NHaukaTopsl J0CTHKEHUST KOMIEeTEeHIIUH

Mudgp Komnerenuus .
(B pamMKax JaHHOW JUCHHUTLIIUHBI)
I1K-1 Crnioco0eH mIaHupoBaTh [IK-1.1. CocraBiaaTs OOMIMI IUIAH KCCIEHOBAHUS U
paboty u BIOUpaTh JIeTanbHbIE INIAHBI OTIEIBHBIX CTAIUM.

aJICKBATHBIE METO/bI
peuIeHus Hay4Ho-
HCCIIE0BATENIbCKUX 3a1a

B BbIOpaHHOMW 00JacTH [1K-1.2. BeibupaTh SKCIIEpUMEHTAIBHBIE U PAacYETHO-
XUMHUHU, XUMHYECKON TEOPETUYECKHE METOABl pEIlEeHUs] IOCTAaBJIEHHOM
TEXHOJIOTUH UJIM CMEKHBIX | 337]aud MCXOJs M3 HUMEIOUIMXCA MAaTepUaIbHBIX WU
C XUMHEH HayKax BPEMEHHBIX PECYPCOB.

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

Huciumimaa «TepMoauHaMUKa HEPABHOBECHBIX  MPOIIECCOB»  OTHOCHUTCS K
aiiekTUBHOM koMItoHeHTe 0s10ka b1 OIT BO.

B pamkax OIl BO oOyuarommecs Takk€ OCBAaMBAIOT IPYrye IUCHMIUIMHBI W/WIH
MPAKTUKH, CIIOCOOCTBYIONIUE JOCTHIKEHHUIO 3aIUIAHMPOBAHHBIX PE3YJIBTaTOB OCBOCHUS
JucuuIuivHbl « TepMoguHaMiKa HEpaBHOBECHBIX IIPOLIECCOB.

Tabauya 3.1. Ilepeuenv xomnonenmoe OIl BO, cnocobcmsyroujux 00CmMuiCeHUuo
3anaaHUPOBAHHBIX PE3YIbMAMO8 0C80EHUS OUCYUNTUNBL

IIpenmecTByonue ITocaenyromme
HIudp Hanmenosanue zmc?mI:IJmHLJMOI;Ime, ):[HCHI/IHJIHIII{)IZI/;’IHOI[)’JII/I,
KOMIIETEeHIINH % *
MPAKTHKHA NPAKTHKHA
TIK-1 Crocoben DKCIEPUMEHTATbHBIE METO/IbI
IJIAHUPOBATh HCCIICIOBAHUS B XUMHUHU
paboTy U BBIOMpATH Hanoxumus
aJIeKBaTHBIC METOJIBI AncopOuus
pelieHuss  Hay4Ho- DU3NKO-XUMUS TOBEPXHOCTH
HCCIIeJ0BATEIIBCKUX 1 XeMOCOpOIIHst
3aja4 B BbIOpaHHOU Jv3aliH KaTaTuTUYECKUX




IIpenmecrByrommue IHocaenyrommue

HIudp Hauvenosanue AUCUMUIIMHBI/ MOLYJIH, AUCUMUIIMHBI/ MOYJIH,
KOMIIETEHIIUH % *
NMPAKTHKHA MPAKTHKHA

o0iacTu XHMHH, CHUCTEM

XHUMHYECKOH CoBpeMeHHBIE TPOOIEMBI

TEXHOJIOTHH 1503051 MEHEIDKMEHTA B XUMHUH

CMEXHBIX C XHUMHEHN XHUMHS OKPYXKaIOLIEH Cpebl

HayKax duznueckue MeTOIbI

UCCJICIOBAHMS B KaTaln3e
[Tpumenenue xpomarorpadpuu
B KaTaJm3e
HayuHo-uccienoBatenbckas
pabota

HpeI[I[I/IHJ'IOMHaH IIPpAKTHUKA
* - 3ammoNHsAeTCSA B COOTBETCTBHHU ¢ MaTpurieit komnereHtwii 1 CYII OIT BO

4. OFBEM JUCIHUATILIMHLI U BUJbI YYEBHOM PABOTHI

OO6mias TpyA0EMKOCTh AUCHUIUTHHBI « TepMoIMHaMKa HEPAaBHOBECHBIX MPOIECCOBY»
COCTaBJIsgeT 2 3a4eTHBIE €IUHULIBI.

Tabauya 4.1. Buowel yuebnoii pabomsr no nepuodam ocsoenus OII BO onsn OTHOH
Gopmul 06yuenus

N BCETO, Cemectp(-b1)
Buna yueOHoii padoThI . 1 ) 3 4

Konmaxmnas paboma, ax.u. 36 36
B TOM YHCIIC:
Jlexumu (JIK) 36 36
Jlaboparopusbie paboTsl (JIP)
[TpakTnueckue/cemunapckue 3ausatus (C3)
Camocmosmenvras paboma 00y4arowuxcs, ax.u. 18 18
Konmponw (3auem c oyenkoii), ax.u. 18 18

aK.4. 72 72
O0mas TpyA0eMKOCTb 1M CHUILTTHHBI

3a4.e]. 2 2

5. COJEPKAHME JUCLUATIIMHBI

Tabnuya 5.1. Codeparcanue Oucyuniunvl no UOAM y4eOHoU pabomul

HaumenoBanue Bup yueonoii
Conep:xanue pasjaena (TeMbl) "
pa3iesia THCHHUILJIMHBI padoThI
Paznen 1. Tema 1.1. Ucropus pa3Butus TepMOJUHAMUKH
Brenenue. HEPABHOBECHBIX IMPOILECCOB: OT TEIJIOBBIX JIK

JBATATENEN 10 KOCMOJIOTHH.

Tema 1.2. OcHOBHBIE TOHSITHS PaBHOBECHOM
TepMOAUHAMUKH. HepaBHOBECHBIE CHCTEMBI: JIK
JIMHEWHBIM W HEJIMHEWHBIA ciiydan TuIibl
HEPAaBHOBECHBIX CUCTEM.

Paszpnen 2. Tema 2.1. CoxpaHeHHE MaccChl, HMITYJbCA, JIK




HaumenoBanue Bup yueonoi
pa3aesia TUCHUILTHHBI Conepianue pasjena (remb) padoTbI*
IlepBblit 1 BTOpOU ITOJTHOU DHEPIUH. [IepBbIit 3aKOH
3aKOHBI TEPMOAMHAMUKH B  Cllyda€  OTCYTCTBHUS
TEPMOANHAMUKHU. BHEIIHMX cuil. Ciaydyail HaTMYusl BHEIIHUX CHUJL.
Tema 2.2. CoxpaHeHHE S3HEPTUU B XUMHUYECKUX
peaknusax (3akoH ['ecca). Teopema Kapho. K
Hukn  Kapno,  amarpamMmma  3HTponwus-
teMmieparypa. HepasenctBo Kiay3zuyca. 3akon
BO3pACTaHMs SHTponnH. balanc sHTpOonMN.
Paznen 3. Tema 3.1. DOHTponusi, mpOU3BEICHHAs B
DEeHOMEHOJIOTMYECKast | CUCTEME HEOOPaTUMBIMU IIPOLIECCaMU.
TEPMOJIMHAMUKA TepmonnHamMu4ecknue  CHIBI M IOTOKH. K
HEoOpaTUMBIX [Ipon3BOICTBO SHTPOIINHU U €€ BBIPAKEHUE IJIS
IPOLIECCOB. TEIUIONPOBOIHOCTH, AUPPY3UH, XUMHUYECKOU
JInneniHas pEaKIuu.
HEpaBHOBECHAs Tema 3.2. IIpyHIMI JOKaJIBHOTO PaBHOBECHSI.
TEPMOJANHAMUKA. JIuHeliHbIE COOTHOWIIEHUS MEXAY CHJIaMu H K
notokamMu. [IpumHmun cummerpun  Kropw.
CooTtHomieHust B3auMHocTH OH3arepa.
Tema 3.3.. TepMoanekTpuyeckue SBICHUSA
(Opdexr  3eebeka, addexkr  IlembThe). JIK
DIIEKTPOKMHETUYECKNE SIBJICHUS.
Tepmonuddysus.
Paznen 4. Tema 4.1. IlapameTrpsl COCTOSHHUA U UX
HepaBHoBecHbIE ¢baykryammu.  BeposTHOCTH  uIyKTyanuu
COCTOSIHUS U UX Teopust ycroitunBoctn ['nb6ca. VYcnoBus JIK
YCTOMYUBOCTh TEIUIOBOM, MEXAaHUYECKOM M XHUMHYECKOU
YCTOWYHMBOCTH U30JIMPOBAHHON CHCTEMBI.
Tema 4.2. Kpurnueckue SIBJICHUSL.
Tepmonunamuueckass Teopusi — (QIIyKTyauui
OHHIITEHA. Mukpockonudeckas K
00paTUMOCTb. [TpuHumn MHUHHMYyMa
BO3HUKHOBEHHS (TIPOM3BOJICTBA) HSHTPOIUHU.
OHTponus U ciy4yailHble BETUYHHBI.
Tema 4.3. CrauuoHapHbIE  COCTOSHMUSI.
VY CTONYMBOCTh HEPABHOBECHBIX CTALIMOHAPHBIX JIK
cocTtosiHuil (Teopust JIsimyHoBa).
Pasnen 5. Tema 5.1. KonctpykTuBHas poJIb
OBoJIIOIUSA HeoOpaTUMBIX TMpoleccoB. JluccunaTuBHBIC
HEPaBHOBECHBIX CTPYKTYpBI. budypxamms. XHUMHUYECKHE K
JUCCUNIATUBHBIX KoneOaHuss Kak TpuUMEp JAUCCUIIATHBHOMN
CHUCTEM. CTPYKTYpBHI. Peakuus benoycona —
XaboruHckoro.
Tema 5.2. ABrokonebaHusi B KaTalu3e. JIK

[Ipumep mnpocToll peakuuum aBTOKATalu3a.
CrpykTypHas HEYCTOMYMBOCTb U
OHoXHMHUYECKast IBOJIFOLMSL.




HaumenoBanue Bup yueonoi
Conep:xanue pasjaena (TeMbl) N
pazaesa JTUCHUNJIMHBI padoThI

JleTepMHUHUPOBAaHHBIN Xa0C.
* _ 3amonHsercs Tonbko m o QUHOM dopwme obyuenus: JIK — nexyuu; JIP — nabopamopnvie pabomui; C3 —
ceMuHapcKue 3aHAmusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBbI

Tabauya 6.1. MamepuanvHo-mexnuueckoe obecneduerue OUCYUNIUHbL

Crnenuanu3supoBaHHoOe
y4ueOHoe/1adopaTopHoe
o6opynoBanme, I1O u

Tun aynuropuu OcHaleHue ayIMTOpHHU MATePHAIBE U1S1 OCBOCHHS
AUCHMILINHBI
(Ipu HEOOXOTUMOCTH )
JlekumonHast Aynutropus sl TPOBEICHHUS  3aHATHI
JIEKUMOHHOT'O THUIIA, OCHAIllCHHAas!

KOMIUIEKTOM CIIeUaIU3UpOBaHHON Mebenu;
JIOCKOW  (9KpaHOM) H  TEXHUYECKUMU
CpE/ICTBAMU MYJIbTUMEINA MPE3CHTAIIHN.

Hns Aynutopus s CaMOCTOSITENIbHOM paboThI
CaMOCTOSITEJIBHON | OOyJaronuxcsi (MOXKET HMCIOJIb30BaThCS IS
paboThI MPOBEJCHUS  CEMHUHAPCKUX  3aHITHA |
00yJarOIINXCs KOHCYJIbTAIMi), OCHAICHHAS] KOMILJICKTOM

CHEIMATN3UPOBAHHON MeOenun 31

KoMIIbroTepamu ¢ goctynoMm B OUOC.

7. YYEBHO-METO/IUYECKOE n NHPOPMAIIMOHHOE
OBECIIEYEHUE JUCHUIIJIMHBI

OcHosnas rumepamypa:

1. CoBpeMeHHasi TEPMOJIMHAMUKA: OT TEIIJIOBBIX JBUTATEEH 1O TUCCUTTATUBHBIX
cTpyktyp: Yuebnuk / U. [lpuroxun, J{. Kounenyau; Ilep. ¢ anrn. F0.A. lanunosa, B.B.
benoro nox pexn. E.Il. Areesa. - M.: Mup, 2002.
http://lib.rudn.ru/MegaPro/Web/SearchResult/ToPage/1

2. [Tpuroxun N.P., dedoit P Xumuueckas tepmoauHamuka /.Ilep. ¢ aHri. moxa
pen. B.A .Muxaitnoa. - 2-¢ uszn. - M. : BUHOM. JlaGopartopus 3nanuii, 2009. - 533
https://lib.rudn.ru/MegaPro/Web/SearchResult/ToPage/1

3. Tepmoaunamuka: YueOnuk s By30B / W.I1. bazapos. - 4-e u3z., nepepal. u
Jor. - M.: Beiciias mikoia, 1990. — 376.
http://lib.rudn.ru/MegaPro/Web/SearchResult/ToPage/1

4. Huxonuc I'., [Ipuroxun . Camoopranu3zanysi B HEpABHOBECHBIX CUCTEMAX:
OT nUcCUTNIaTUBHBIX CTPYKTYP K yrnopsimodeHHocTr yepes paykryarun.llep. ¢ anrn. [lox
pen. FO.A Yusmaxkesa. - M.: Mup, 1979.
https://lib.rudn.ru/MegaPro/Web/SearchResult/ToPage/1

5. Arees E.Il. HepaBHOBeCcHast TepMOIMHAMHUKA B BOTIPOCAX M OTBETaX: YueOHOe
W3/IaHKE IJIs1 CTYACHTOB, ACIUPAHTOB U MPENOJaBaTeNIed XUMUUYECKUX CTICIIUAIbHOCTEH. -
M.: Dautopuan YPCC, 2001.- 136



https://lib.rudn.ru/MegaPro/Web/SearchResult/ToPage/1
http://lib.rudn.ru/MegaPro/Web/SearchResult/ToPage/1

https://dl.booksee.org/genesis/105000/99101¢38c0d1d898bb9cfa714978be2c/ as/
[Ageev E.P.] Neravnovesnaya termodinamika v vopros(BookSee.org).pdf

Jononnumenvnas aumepamypa:

1. [Tapmon B.H. Jlekuu 1o TepMOAMHAMUKE HEPABHOBECHBIX MPOLIECCOB IS
XUMUKOB: YuebHoe nmocodue, HoBocuO.. I'oc.ynuBepcuret. 2004. — 296 c.
https://fen.nsu.ru/posob/phys ch/neravnoves.pdf

2. [Topsimok u3 xaoca: HoBerit nuanor yenoseka ¢ nmpuponaoit / U. [puroxun, U.
Crenrepc; [ep. ¢ anrn. FO.A . laaunosa; O6m. pen. u nociecin. B.M. Apmunosa u np. - M.:
ITporpecc, 1986. - 431 c.: un. - 1.70.

http://lib.rudn.ru/MegaPro/Web/SearchResult/ToPage/1

3. HepaBHoBecHast TepMoarHaMuKa 1 pu3ndeckast KHHETHKa: Y4ueOHoe mocodue
st By3oB / WLIL. bazapos, 3.B. I'eBopksa. - M.: U3a-Bo MI'Y, 1989. - 240 c.
http://lib.rudn.ru/MegaPro/Web/SearchResult/ToPage/1

4. Xaxken I'. Cunepreruka. [log pea. FO.JI.KnumontoBuua, C.M.OcoBua. - M. :
Mup, 1980. - 404 c. https://lib.rudn.ru/MegaPro/Web/SearchResult/ToPage/1

5. Kpsinos O.B., llly6 b.P. HepaBHoBecHBIE mporiecchl B katanuze. - M. :
Xumus, 1990. -https://lib.rudn.ru/MegaPro/Web/SearchResult/ToPage/1

Pecypcol ungpopmayuonno-menexommynuxkayuonHou cemu « umepnemy:

1. 3bC PYJH um. II. Jlymym0nl u cropoHHue OBC, K KOTOpPBIM CTYIEHTHI
YHHBEPCUTETA UMEIOT IOCTYI Ha OCHOBAaHHUH 3aKJIFOUEHHBIX IOTOBOPOB:

- DnexTpoHHO-O0ubnmmoTeunas cuctema PYJIH um. I1. JIlymym6sr — OBC PYJIH um.
I1. JTymymOs! http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcuterckas 6mbimnoTeka onnain» http:// www.biblioclub.ru

- 9BbC KOpaiirthttp://www.biblio-online.ru

- OBC «Koncynpsrant ctyaenta» www.studentlibrary.ru

- OBC «Jlanb» http://e.lanbook.com/

- OBC «Tpowunkuit MOCT»

- Xumuueckast sHuukioneaus http://www.chemport.ru

- ITopran (byHIaMEHTaJIbHOTO XUMHAYECKOTO oOpa3oBaHus Poccnn
http://www.chemnet.ru

- XuMuK: caift 0 XuMuu U1t XAMUKOBWWW.Xumuk.ru

- IOPSCIENCE IOP Publishinghttp://iopscience.iop.org/journals?type=archive

- Mendeley http://www.mendeley.com/

- Nature http://www.nature.com/siteindex/index.html

- RSC, xypnanst Koponesckoro xumuueckoro o6mectBa (Royal Society
ofChemistry) http://pubs.rsc.org/

- ScienceDirect (ESD) http://www.sciencedirect.com

- DIEKTPOHHBIE peCypeChl n3aarenbeTBa Springer https://rd.springer.com/

- Wiley Online Libraryhttp://www.wileyonlinelibrary.com/

2. ba3bl JaHHBIX U MIOMCKOBBIE CUCTEMBI:

- DJEKTpOHHbIM  (OHJ TpaBOBOM U  HOPMATUBHO-TEXHUYECKOM  JTOKyMEHTAllUU
http://docs.cntd.ru/

- MoucKoBas cuctema SAunekc https:/www.yandex.ru/

- mouckoBas cuctema Googlehttps:/www.google.ru/

- pedepatuBHas 6aza ganHbix SCOPUS http://www.elsevierscience.ru/products/scopus/

- Reaxys, Reaxys Medicinal Chemistryhttps://www.reaxys.com/



https://www.reaxys.com/
http://www.elsevierscience.ru/products/scopus/
https://www.google.ru/
https://www.yandex.ru/
http://docs.cntd.ru/
http://www.wileyonlinelibrary.com/
https://rd.springer.com/
http://www.sciencedirect.com/
http://pubs.rsc.org/
http://www.nature.com/siteindex/index.html
http://www.mendeley.com/
http://iopscience.iop.org/journals?type=archive
http://www.xumuk.ru/
http://www.chemnet.ru/
http://www.chemport.ru/
http://e.lanbook.com/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.biblioclub.ru/
http://lib.rudn.ru/MegaPro/Web

Yuebno-memoouueckue mamepuansl 01 CAMOCMOAMENbHOU pabombl 00Y4AIOWUXCS
npu 0C80EHUU OUCYUNTUHBY/ MO0V ™!

1. Kypc nekuwmii mo quctuminie « TepMoquHaMuKa HepaBHOBECHBIX TIPOIIECCOBY.

2. Meronuyeckue yKa3aHus 10 OCBOSCHUIO JTUCITUIUIMHA.

* - Bce y4eOHO-METOIMYECKHE MaTepHaibl s CaMOCTOSTENBHOH paboThl 00yJaromuxcs
pa3MeIalTCsS B COOTBETCTBUU C JEHCTBYIOUIUM HOPSAKOM Ha cTpaHule aucuuiiuisl B TYHUC!

8. OIEHOYHBIE MATEPHAJIbI W BAJUIbHO-PEUTHHIOBASI
CUCTEMA OHEHUBAHUWA YPOBHA COOPMHUPOBAHHOCTH
KOMIIETEHIIUHA 11O JUCIHUIIJIMHE

OneHouHble MaTepuaibl ¥ OaUTLHO-PEHTHUHTOBAs CUCTeMa* OILIEHWBAHUS YPOBHS
cOPMUPOBAHHOCTH KOMIIETCHIIMM (YaCTH KOMIIETCHIIMH) 1O HWTOraM OCBOCHHS
quciuiuinebl - «TepMolMHaMUKa  HEpAaBHOBECHBIX — IMPOLIECCOB»  MPEACTABICHBI B

[Tpunoxxenuu k HacToseil Paboueit mporpaMMe AUCHUTUITHHEI.
* - OM u bPC ¢popmupyrorcst Ha OCHOBaHMH TPeOOBaHUI COOTBETCTBYIOUIETO JIOKAJTHHOT'O HOPMATUBHOTO
akta PY/IH um. I1. JlymyMObI (10J105KeHUS/TIOPSIIKA).

PABPABOTYUKMU:

[Ipodeccop, kadenpa
(GU3UYECKON 1 KOJIJIOMIHON
XUMUH

Muxaneunko ..

JomxrocTs, BYII IMoxamuce damuus 1.0.

PYKOBOJIUTEJIb BYII:
Kadenpa puznueckoii u

KOJUIOMJTHOM XUMUH
HaumenoBanue bYII IToamuce @ammmus N.0.

UYepenunuenko A.T'.

PYKOBO/JUTEJIb OII BO:

Jexan ®OMuEH, 3aBenyrommii

Bockpecenckuit JI.T.
Kageapoi OpraHuvecKoi XUMHUU

Homxuocts, BYII Tloamuce Damummus U.0.
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