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1. HEJIb OCBOEHUSA JUCHUIIJINHBI

[lenbt0 OCBOCHHWS IUCHUIUIMHBI «TepMOJMHAMUKA HEPaBHOBECHBIX IPOIECCOB)»
aBisgeTca (HOpPMHpPOBAHUE Y CTYJIEHTOB 3HAHHM OCHOBHBIX 3aKOHOB HEPaBHOBECHBIX
(HeoOpaTUMBIX) TMPOIIECCOB, HSBOJIOIUN HEPABHOBECHBIX JTUCCUIIATUBHBIX CHCTEM,
MMOHMMAaHUS BO3MOXKHOCTH TPUMEHEHUS 3aKOHOB HEPAaBHOBECHOH TEPMOJMHAMHKH B
PEIIeHUH KOHKPETHBIX TEOPETUIECKUX U MTPAKTUIECKUX 3a/1ay.

2. TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUA JUCIHUITJIMHBI

OcBoenue aucuuiuiuHbl «TepMoauHaMKHKa HEPAaBHOBECHBIX IPOLIECCOB» HAIPABICHO Ha
dbopMupoBaHUE Yy 00YHAOIIMXCS CIIETYONTIX KOMITIETSHIINHN (4aCcTH KOMIIETEHITHH ):

Tabnuya 2.1. Ilepeuenv xromnemenyuil, opmupyemvix y 00y4QOWUXCS npu
0CBOEHUU OUCYUNTUHDBL (Pe3YTbmamol 0C80EHUs. OUCYUNTUHDL)

Indp Kommerenmust Nupukaropsl AOCTHEHHsI KOMIIETEHIHH
(B pamMKax JaHHOW JUCIUTIINHBI)

CrniocoGeH maHupoBaTh M-IIK-1-m-1. CocraBisieT OOLIHH I71aH UCCIIEI0BAHUS
paboTy U BbIOUpAThH U JIeTajJbHbIE TUIaHbI OTAENIBHBIX CTaIuN
aJIcKBaTHBIE METO/IbI
pelIeHNs] Hay4HO-

M-ITK- 15 | ACC/IEN0BATENLCKIX 3871
B BbIOpaHHOM 00JacTu
XUMHH, XUMHUYECKON
TEXHOJIOTMH UITU CMEKHBIX
C XMMHEH HayKax
CrniocobeH npoBOAUTH M-IIK-2-g-1. IIpoBOANT NOUCK CIIELUATU3UPOBAHHON
IIaTEHTHO- nH(pOpMalluy B NaTEHTHO-UH()OPMAIIMOHHBIX 0a3ax
MH(POPMAaLIMOHHBIE JAHHBIX

M-IIK-2-H | uccienoBaHus B M-IIK-2-H-2. Ananu3upyet u 000011aeT pe3yIbTaThl
BbIOpaHHOM 001acTH MaTEHTHOT'O MTOMCKA 110 TEMATHUKE MPOEKTA B
XUMUU W/UIIM CMEXKHBIX BBIOpaHHOM 001aCTH XUMHH (XUMUYECKOH TEXHOJIOTHH)
HayK

3. MECTO JMCHUIIJIMHBI B CTPYKTYPE OII BO

Hucuunnmaa «TepMoanHaMHUKa HEPABHOBECHBIX  MPOLIECCOB»  OTHOCUTCA K
aiieKTUBHOU KoMmmoHeHTe Oioka b1 OIT BO.

B pamkax OIl BO oOyuaronuecsi Takke OCBAaWBAIOT JIPYTUe€ TUCIUILUIMHBI W/WIH
MPAKTUKH, CIIOCOOCTBYIOIIME JOCTHIKEHUIO 3alUIAHUPOBAHHBIX pE3YyJIbTaTOB OCBOCHHS
JUCHUIIUMHBI « TepMoanHaMuKka HEPAaBHOBECHBIX ITPOIIECCOBY.

Tabnuya 3.1. Ilepeuenv xomnonenmos OIl BO, cnocobcmsyrowux 00CMUNCEHUIO
3aNIAHUPOBAHHBIX PE3YIbMAMO8 0CEOCHUSL OUCYUNTUHBL



IIpenmecrByromue IHocaenyrommue
ugp Hauwmenonarne nncll)mlllmnﬂblyMOTyﬂn, I[]/ICHI/[HJI](Iill)IiI/I\I’iIOIIyJIH,
KOMIIeTeHI[UN % X
NMPAKTHKHU NMPaKTHKHU
Crnocoben DKcrnepuMeHTAIbHbIE METO/IbI
IJIAHUPOBATH UCCJICI0BAHMS B XUMHUH
paboty u BBIOMpaTh Hanoxumus
aJICKBaTHBIE METO/IbI AncopOuus
pelIeHusT  Hay4dHO- DU3UKO-XUMUS TOBEPXHOCTH
HCCIIEI0BATENbCKUX 1 XeMOCOpO1IHs
3a1a4 B BBIOpaHHOM N306panHbIe T71aBBl KBAHTOBOM
obiactu XHAMUH, XUMUU
MIIK-1-1 XUMHYECKON CoBpeMeHHBIE TIPOOIEMBI
TEXHOJIOTUH Wi MEHE/[PKMEHTAa B XUMUU
CMEXKHBIX C XMUMHUEH XUMUS OKpY>KarOIIEH Cpeibl
HayKax dusnyueckue METOIbI
HCCJIEIOBAHMSI B KaTallu3e
[Tpumenenne xpomaTorpadpuu
B KaTajiause
HayuHno-uccnenoBarenbckas
pabora
[IpepuniaoMHasi MpaKTHKa
Crnocoben DKCIepUMEeHTaTbHbIE METO/IbI
MIPOBOJIUTH UCCJICIOBAHMS B XUMHUH
MaTEeHTHO- Hanoxumus
nH(GOPMAIMOHHBIE AncopOuus
WCCIIETOBAHMUSI B DU3UKO-XUMUS TOBEPXHOCTH
BbIOpaHHOM 007acTH U XEMOCOpOLHs
XUMHH U/ AU W30paHHbIe TIaBbl KBAHTOBOI
CMEXHBIX HayK XUMUH
MITK-2-51 CoBpemMeHHbIe poOIeMbl

MEHE/[KMEHTAa B XUMUU
XUMHS OKPYKaIOILIEH Cpebl
dusnyueckue METOIbI
MCCJIEI0BAHMS B KaTalln3e
[TpumeHenne xpomaTorpadpun
B KaTaJln3e
HayuHno-uccnenoBarenbckas
pabora

[TpennurniuomMHas npakTHKa

* - 3aIONTHSETCS B COOTBETCTBHUHU ¢ Marpuuei komnereHuuii u CYIT OIT BO

4. OFBEM JJUCHUTIJIMHBLI 1 BUJIbI YYEEHOM PABOTHI

OO01mmast TpyA0eMKOCTh JUCIUILTUHBI « TepMoIMHaAMIKA HEPABHOBECHBIX POIECCOBY
COCTAaBJISIET 2 3a4YE€THHIEC €IUHHUIIBI.

Tabnuya 4.1. Buowvl yue6noii pabomsi no nepuodam oceéoenus OIT BO ona OYHOH
dopmbl 006yuenus




Buja yueoHoii padoThI BCaI]::.E‘O’ 1 CeMeCTp(;’I) 4
Koumaxmnas paboma, ax.u. 36 36
B TOM YHCJIE:
Jlexumu (JIK) 36 36
Jlaboparopusie paboTsl (JIP)
[TpakTnueckne/cemunapckue 3ausatus (C3)
Camocmosmenvhas paboma 00y4arowuxcs, ax.u. 18 18
Koumpone (3auem c ouyenkoit), ax.u. 18 18
aK.4. 72 72
OO0masi Tpy10eMKOCTb THCIIUTITHHBI
3a4.el. 2 2

5. COAEP KAHME JUCHUIIJIMHbI

Tabnuya 5.1. Codeporcanue oucyuniuHvl no 8UOAM yueOHolU pabomul

HaumenoBanmue pa3jaesna

Conep:xanue pasjaena (TeMbl)

Bun yueonoit

TUCIUIIINHBI padoThI*
Tema 1.1. McTropus pa3BuTtus TEPMOJIUHAMUKA
HEPAaBHOBECHBIX IPOLECCOB: OT TEIUIOBBIX JIK
Paznen 1. JIIBUTATEIEH 10 KOCMOJIOTHH.
Beenenue. Tema 1.2. OcHOBHbIE MOHSTHS PaBHOBECHOU
TepMOAMHAMUKU. HepaBHOBECHBIE CHCTEMBI: JIK
JIMHEMHBIN W HEJIWHEWHBIM ciydan THUIbl
HEPABHOBECHBIX CHCTEM.
Tema 2.1. CoxpaHeHHe MaccChl, HMILYJIbCA,
ITOJTHOU DHEPIUH. IIepBblit 3aKOH K
Paznen 2. TEPMOJIMHAMUKM B  Clly4a€  OTCYTCTBHS
IlepBeiii  u  BrOpO# | BHEMHMX cHil. Cilydaii HAJIMYKs BHEITHUX CHIL
3aKOHBI Tema 2.2. CoxpaHeHHE YHEPTUU B XUMUYECKHUX
TEPMOJANHAMUKH. peakuusax (3akoH I'ecca). Teopema Kapso. K
Mukn  Kapuo,  pmmarpamMma  sHTponwus-
teMiiepatypa. HepasenctBo Kitayznyca. 3akoH
BO3pacTaHus SHTponuu. bajaHc 3HTpONMH.
Tema 3.1. OHrTponus, NpPOU3BEICHHAs B
CUCTEME HeoOpaTUMBIMU IIPOLIECCAMM.
TepMoanHamMuueckue  CHWJIBI M ITOTOKH.
Pa3nen 3. I N JIK
POM3BOCTBO 3HTPOIUHU U €€ BBIPAKEHUE TS
DEeHOMEHOJIOTNYECKAs .
TEIUIONPOBOIHOCTH, IUDPYy3UH, XUMHUUYECKON
TEPMOJMHAMUKA
peaKIuu.
HEOOpaTUMBIX
Tema 3.2. IIpuHUMI JTOKaNBHOTO PaBHOBECHSI.
IIPOLIECCOB. .
pote JluHeiiHble COOTHOLIEHUSI MEXIy CHUIaMH U
JIuHeinas JIK
notokamu. [lpunnun cummerpun  Kropu.
HEPABHOBECHASI
CootHomenus B3auMHocTH OnH3arepa.
TEPMOJMHAMUKA.
Tema 3.3.. TepMOdJIEKTpUUYECKUE SBJICHUS
(O dext 3ecbOeka, ahdext [TenbThe). 1K

DNEeKTPOKUHETHICCKHEC SIBJICHUSL.
Tepmomnd dysus.




HaunmenoBanue pasaena Bun yueOnoit
Conep:xanue pasjaena (TeMbl) N
AUCHHUILIHHBI padoThI

Tema 4.1. IlapameTppl COCTOSHHS M HX
¢baykryauuu.  BepostHocTh  uykTyanmu
Teopust ycroitunBoctn ['mb6ca. VYcnoBus JIK
TCIUIOBOM, MEXaHUYECKOM U XHUMHUYECKOU
YCTOMYMBOCTH U30JIMPOBAHHOM CHCTEMBIL.

Tema 4.2. Kputnueckue SIBJICHUA.
Tepmonunamuueckass Tteopus — QIIyKTyanui
DOUHIITEHHA. Muxkpockonuyeckas
00paTUMOCTb. [IpuHuun MUHHUMYMa
BO3HUKHOBEHHS (TIPOM3BOJICTBA) HSHTPOIUHU.
OHTPONHUS U CIyYaWHbIC BEJIMYUHBI.

Paznen 4.
HepaBHoBecHbIe
COCTOSIHUS U UX
YCTOHYUBOCTh

JIK

Tema 4.3. CrauvoHapHblE  COCTOSHMSI.
Y cTON4MBOCTD HEPaBHOBECHBIX
CTallMOHAPHBIX COCTOSTHUI (Teopus
JIsamyHoBa).

JIK

Tema 5.1. KoHCTpyKTHUBHASI POJIb HEOOPATUMBIX
npoueccoB.  JluccumatuBHBIE ~ CTPYKTYpBI.
Paznen 5. budypkanua. Xumudyeckue KojaeOaHUS Kak JIK
DBoIOLUS IpUMEp JAHUCCHUIIATUBHOM CTPYKTYyphl. Peakums
HEPaBHOBECHBIX benoycosa — XKaboTuHcKoro.

JIMCCUTIaTUBHBIX Tema 5.2. ABTOkojJeOaHMs B KaTaiause.
CHCTEM. [Ipumep mnpocTol peaknuu aBTOKATAIM3aA.
CrpykrypHas HEYCTOMYHUBOCTD u
onoxummuyeckas DBOJIIOLISL.
JleTepMUHUPOBAHHBIN XA0C.

JIK

* - samomasiercs Tobko 1 0 OUHOM dhopme obyuenus: JIK — nexyuu, JIP — nabopamopnsie pabomol,; C3 —
CEeMUHAPCKUE 3aHAMUSL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHDbI

Tabnuya 6.1. MamepuanvHo-mexnuueckoe obecneuerue OUCYUNIUHb

Crnenuajn3upoBaHHoOe
yueOHOe/1a00opaTopHOe
odopyanoBanmue, [10 u
MAaTepHuaJIbl J1J5l OCBOEHHUS
AUCHUILTHHBI
(pu HEOOXOAMMOCTH)

Tun aynuropun OcHaleHue ay1uTopuu

Aynmutopust sl TIPOBEACHUS  3aHATUHN
JICKOUOHHOT'O THIIA, OCHallICHHas
JleknmoHHast KOMIUIEKTOM CHEIHAIN3UPOBAHHON MeOer;
JIOCKOM  (PKpaHOM) M TEXHUYECKUMH
CPEICTBAMHU MYJIbTUME/INA TIPE3CHTAIINH.

s Aymuatopust I  CaMOCTOSITEIILHOW pabOThI
CaMOCTOSITENIbHOM | oOydaromuxcst (MOXET HCHOJIb30BaThCS IS
paboThl MPOBEJICHUSI  CEMHUHAPCKUX  3aHATHA U

06yqa}01u14xc;1 KOHcyHBTaHHﬁ), OCHAallICHHAas1 KOMIIJICKTOM




Crnenunanu3npoBaHHoOe
yueOHoe/s1adopaTopHoOe
o0opynoBanme, I1O u

Tun ayauropun OcHalleHue ayTuTOpUU MATEpHATB 15 OCBOCHHST
AUCHUTLTHHBI
(Ipu HEOOXOAMMOCTH )
CIIeUaIU3UPOBAHHOMN Mebenu u

KoMmnbroTepamu ¢ goctynom B SUOC.

7. YYEBHO-METOAUYECKOE n NHOPOPMAIIMOHHOE
OBECIIEYEHUE JUCIUIIJINHBI

OcHogHas numepamypa:

1. CoBpemeHHast TepMOAMHAMUKA: OT TETUJIOBBIX JIBUTATENEH IO TUCCUTTATUBHBIX
cTpykTyp: Yueonuk / U. Ilpuroxun, J. Kounenymau; Ilep. ¢ anrn. F0.A. lanunosa, B.B.
benoro nox pen. E.II. Areesa. - M.: Mup, 2002.
http://lib.rudn.ru/MegaPro/Web/SearchResult/ToPage/1

2. [Tpuroxun WU.P., ledgoit P Xumnueckas tepmoannamuka /.Ilep. ¢ anri. mox
pen. B.A.MuxaiinoBa. - 2-e u3na. - M. : BMHOM. Jlabopatopust 3uanuii, 2009. - 533
https://lib.rudn.ru/MegaPro/Web/SearchResult/ToPage/1

3. Tepmoannamuka: YueOuuk nms By3oB / W.I1. bazapos. - 4-e u3zn., nepepad. u
nomn. - M.: Beicmas mikoira, 1990. — 376.
http://lib.rudn.ru/MegaPro/Web/SearchResult/ToPage/1

4. Huxkomnuc I'., [Tpuroxxun N. Camoopranuzaius B HEpaBHOBECHBIX CUCTEMAX:
OT mUCCUTIATUBHBIX CTPYKTYP K yrnopsimodeHHocTH yepes paykryarnuun.llep. ¢ anrn. [lox
pen. FO.A . Yusmakena. - M.: Mup, 1979.
https://lib.rudn.ru/MegaPro/Web/SearchResult/ToPage/1

5. Arees E.Il. HepaBHoBecHast TepMOAMHAMUKA B BOIIPOCaxX U OTBETax: Y4yeOHOe
W3JIaHuE IS CTYJICHTOB, ACIIMPAHTOB ¥ MPEINOIaBaTeNieii XUMHUYECKUX CTIICITHAIBHOCTEH. -
M.: Oautopuan YPCC, 2001.- 136
https://dl.booksee.org/genesis/105000/99101¢38c0d1d898bb9cfa714978be2c/ as/
[Ageev_E.P.] Neravnovesnaya termodinamika v_vopros(BookSee.org).pdf

Jlononnumenvuas numepamypa:

I. [Tapmon B.H. JIekiiuu no TepMOauHaMHUKE HEPABHOBECHBIX IIPOLIECCOB IS
XUMHUKOB: YueOHoe nocobue, HoBocuO.. 'oc.ynuBepcutet. 2004. — 296 c.
https://fen.nsu.ru/posob/phys _ch/neravnoves.pdf

2. [Topsinok u3 xaoca: HoBbrit auanor genoseka ¢ mpupomoit / M. Ipuroxwun, U.
Crenrepc; Ilep. ¢ anrn. FO.A./lanunosa; O6m1. pen. u nocineci. B.M.ApmiHoBa u 1ip. - M.
[Tporpecc, 1986. - 431 c.: un. - 1.70.

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

3. HepaBnoBecHas TepMoiHaMKKa U pU3NYecKas KUHETUKA: YueOHoe mocooue
muist By3oB / WLIT. bazapos, 3.B. I'eBopksn. - M.: U3a-Bo MI'Y, 1989. - 240 c.
http://lib.rudn.ru/MegaPro/Web/SearchResult/ToPage/1

4. XakeH I'. Cunepreruka. Ilox pen. FO.JL.KnumonToBnya, C.M.OcoBua. - M. :
Mup, 1980. - 404 c. https://lib.rudn.ru/MegaPro/Web/SearchResult/ToPage/1

5. Kpsios O.B., I1ly6 b.P. HepaBaoBecHbIe miporiecchl B KaTtanuse. - M. :
Xumus, 1990. -https://lib.rudn.ru/MegaPro/Web/SearchResult/ToPage/1

Pecypcwr ungpopmayuonno-menexommynuxayuonnou cemu « umepnemy:



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

1. O9bC PYJH wum. II. JlymymObl u cropoHHue OBC, K KOTOpPBIM CTYIEHTHI
YHHBEPCUTETA UMEIOT IOCTYT Ha OCHOBaHHUH 3aKJIFOUYEHHBIX JOTOBOPOB:

- DnektpoHHo-6nbauoreynas cucrema PY/IH um. I1. JlymymOsr — ObC PY]/IH um.
I1. JlymymOsr http://lib.rudn.ru/MegaPro/Web

- ObC «YHuBepcuterckas 6ubanoreka onnain» http://www.biblioclub.ru

- 9bC IOpaiithttp://www.biblio-online.ru

- OBC «Koncynprant ctyaeHta» www.studentlibrary.ru

- OBC «Jlanb» http://e.lanbook.com/

- ObC «Tpowunkuit mocT»

- Xumunueckas dHrukioneaus http:// www.chemport.ru

- [Topran $yHIaMEHTaTbHOTO XUMHYECKOIO o0Opa3oBaHus Poccun
http://www.chemnet.ru

- XuMuK: caiit 0 xuMuu i XUMUKOBWWW.xXxumuk.ru

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

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

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

- RSC, xypnanet Koponesckoro xumuueckoro ob6mectBa (Royal Society
ofChemistry) http://pubs.rsc.org/

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

- DJIEKTPOHHBIE peCypchl M3aarenbeTBa Springer https://rd.springer.com/

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

2. ba3bl TaHHBIX U IOUCKOBBIC CUCTEMBI:
- DJIeKTPOHHBIM  (OHJ TNPAaBOBOW W  HOPMATHBHO-TEXHHYECKOH  JTOKyMEHTAIUH
http://docs.cntd.ru/

- moucKoBaga cucreMa Sunekc https:/ www.vandex.ru/

- nouckoBas cuctema Googlehttps:/www.google.ru/
- pedepatuBHas 6aza ganabix SCOPUS http://www.elsevierscience.ru/products/scopus/

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

Yyebno-memoouueckue mamepuanvl 01 cAMOCMOSMENbHOU pabombl 00YUaAOWUXCs
npu 0C80eHUU OUCYUNTUHBL/MOOYIA™:
1. Kypc nexuuit no nucuuiuinee « TepMoarHaMuKa HEPAaBHOBECHBIX IPOLIECCOBY.

2. Meroauueckue ykazaHus 10 OCBOCHUIO AUCIUIIIMHA.
* - Bce y4yeOHO-METOOMYECKHE MaTephaibl Uil CaMOCTOSTEIBHOH pPadoThl  00y4aromuxcs
pasMelarTcsi B COOTBETCTBHUH C JICHCTBYIOIINM MOPSIIKOM Ha cTpaHune auciuuiuiiael B TYHUC!

8. OIEHOYHBIE MATEPHAJIBI W BAJUIbHO-PEUTHHIOBASI
CUCTEMA OHEHUBAHUA YPOBHA CO®OPMHUPOBAHHOCTH
KOMIIETEHIUMU 110 JUCHUIIJIMHE

OueHouyHble MaTepuanbl U OaUIbHO-PEUTUHIOBas CUCTEMa™ OLICHUBAHUS YPOBHS
c(hOpMUPOBAHHOCTH KOMIIETEHIIMM (YaCTH KOMIIETCHI[MH) 1O HWTOraM OCBOCHHS
muciuiuinebl - «TepMonMHaMuKa  HEpAaBHOBECHBIX — IMPOLIECCOB»  MPEJACTABICHBI B

[Tpunoxxennn k Hactosuieit Pabodeil mporpamme TUCHIUTIITUHBIL.
* - OM u BPC ¢dopmupyroTcss Ha OCHOBaHHU TPEOOBAaHUN COOTBETCTBYIOMIETO JIOKATEHOTO HOPMATHBHOTO
akta PY/IH nwm. I1. JIlymymOBI (TONOXKEHUS/TIOPSIKA).

PA3PABOTYUKMU:


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

IMpodeccop xadeapsni

dusnueckoii n MuxaJjsienko U.HU.
KOJLJIOMAHOM XUMUH
HomxHocts, BYII IToanuce ®ammusa U.0.

PYKOBO/JUTEJIb BYII:

Kadenpa ¢pusnveckoii n
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Yepennuuuenko A.I'.

Haumenosanne BYII Iloanuck damvumua U.0.
PYKOBOJIMTEJIB OII BO:
Jlexan ®PMuEH,
3aBeayOIMi Kadeapou \ Bockpecenckuii JL.I'.
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Jomxuocts, BYII I Tloamuce damumusa N.0.
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