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PABOYAA NMPOrPAMMA OUCLUUNNUHDbI

2.1.1.3 dusnyeckasa xmmus

1. Koa n HaumeHoOBaHMe Hay4yHoM cneynanbHoCcTU. 1.4.4. dnsnyeckasd Xxmummsa
2. Mpodnnb noaroToBKM (Npu Hannyuum): 6e3 npocunen
3. Kachepgpa, oTBevarowas 3a peanmsaymio AUCUUNINHBI: (PU3NYECKON XUMNK

4. CocTtaBuTenu nporpamMmbl:
BeeneHcknin Anekcangp BuUkTopoBumY, JOKTOP XMMUYECKNX HayK, npodeccop

5. PekomeHaoBaHa: Hay4yHo - MmeTogudecknm CoBeToM Xmmmudeckoro gakynbTteta oT 25.04.23,
npoTtokon Ne 4

6. Y4eOHbIN roa: 2026/2027 CemecTp(bl): 7



7. Lenu n 3apaum gucumnnuHbl (KOMNOHEHTA NporpaMMbl aCNUPaHTYpPbI):

Llenblo ocBOEHMS AUCUMNNNHBLI ABMAsieTCS hOpMUMPOBaHME CUCTEMHbIX 3HAHMI B obnacTu
TEPMOAMHAMUKN U  KMHETUKN TeTEpPOreHHbIX MpPOLECCOB B MeTanfiMyeckux W meTans-
MONMMMEPHBIX CUCTEMaX C XMMUYECKMMU, aacoPOLUMOHHBIMU U TPAHCMNOPTHBLIMU CTAAUSIMU Kak
Hay4yHOM OCHOBbI C€O34aHWsI HOBbLIX MPUHUMUMOB YMpaBreHUst MNpakTUYeckn 3HaYMMbIMU
peakumsiMu, NnofyyYeHnst BbICOKOaKTUBHBLIX MaTepuanoB, MoaaBfeHnst KOppo3nyM Ha MeTannax u
cnnaeax, a Takke B ob6nactv pmsanMKoXmummmn MeMopaHHO-COPOLIMOHHbBIX NPOLLECCOB BblAeNeHus
N OYUCTKN (PM3NONOMMYECKM aKTMBHBIX BELLECTB, CynpaMONeKynsipHbIX NPOLEccoB C y4acTUeM
MOHOOBMEHHNKOB M MeMbpaH, HAaHOKOMMO3WTOB C KaTarMTU4YeCKMMM CBOWCTBaAMW Ha OCHOBE
NMPUPOAHbIX U CUHTETUYECKUX COPOEHTOB.

3agaun QUCUUnvHLI:

- U3y4yeHne TEPMOANHAMMUKM U KUHETUKN reTeporeHHbIX NpoLeccoB B MeTann4yecknx n metansn-
NONIMMEPHbIX CUCTEMAX;

- onpefeneHve porv agcopbumn 1 as3oBbIX NpeBpalleHn B MOBEPXHOCTHOM Croe B KUMHEeTUKe
reTeporeHHbIX NPOLEeCcCoB;

- norny4YyeHne cBedeHUMW O MeTodax WCccnefoBaHusi, KOHTPONSA W yrpaBreHus npoueccamu,
npoTeKarLWwmMn Ha MexdasHom rpaHule.

8. MecTto y4yeb6HOM gucumnnuHbl B cTpykType OOI: bnok 2. O6pasoBaTenbHbii KOMMNOHEHT.
AduncumnnuHa, HanpaBneHHas Ha NOAroTOBKY K cAaye KaHaNOATCKUX 9K3aMEHOB.

9. MnaHupyeMble pe3ynbTaTbl 0O6y4YeHUA (3HAHUSA, YMEHUsi, HaBblKU), COOTHECEHHbIe C
nnaHupyeMbiMu pe3ynbTaTaMyU OCBOEHUSA NpPorpaMmbl (KOMMEeTeHUUSIMHU):

Kog HasBaHue komneTeHuum MNnaHnpyemble pesynbTaTtbl 00yyYeHus
OK-5 BnageHune ocHoBamu Teopum 3HaTb: 6a30Bble 3aKOHbI HUNYECKON XUMUK
dbyHAaMeHTanbHbIX pa3aenos YMeTb: MCMOnNb30BaTb OCHOBHbIE 3aKOHOMEPHOCTU Ans
dhursnyeckon xummm WHTEpPNpeTauMn  3KCNepUMEHTarnbHbIX pe3ynbTaToB B

BblGpaHHOM 06racTn Hay4YHoOW AeATENbHOCTHU.

BnageTtb: HaBblkamMu npuMeHeHus 6a30BblX 3aKOHOB
U3NYEeCKON XUMUW OIS pelleHUs NPaKTUYecKux u
9KCMepuMMeHTanbHbIX 3aga4y B BblibpaHHOW obnacTu
Hay4YHOW OesiTeNbHOCTHU.

10. O6beM B 3a4eTHbIX eanHMuax/yac. — 3/ 108.
Popma NPOMEXYTOYHON aTTecTaumm JK3aMeH

11. TpymoeMKoCTb Mo Buagam y4yebHon paboTbl

TpynoemMkocTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
7 ceMmecTp
Bcero yacos 108 108
B TOM YMCheE:
JleKUMOHHbIe 3aHATUA (KOHTakTHas pabora) 18 18
CamoctosaTenbHas paborta 81 81
dopma NpoMEXYTOYHOM aTTecTaumm 9 9
9K3aMeH

12. CopepxaHue 3TanoB QUCLMUMNIIUHDI

Ne HanmeHoBaHue pasgena

CopepxaHue pasaena auCUUnInHbI
n/n OVCLUUMNUHbBI aep pasa ancy,

1 dusnyeckast XumMmst Kak Hayka dunsnyeckas XuMmst Kak HayKa 1 npegmMmeT nsydyeHus. LleJ'II/I, COCTaBHble
n npegmeTt U3yvyeHus. 4acTu, MeETOObl N NPAKTU4YECKOE 3HA4YEeHNe. OCHOBHbIE MNOHATUS




Xnmundeckas TepMmognuHamuka.
MNepBoe Havano
TepmogMHaMmukn. Tepmoxmmmns

XUMUYECKOM TepMoanHaMuku. MNepebli 3aKOH TEPMOANHAMUKHN,
BHYTPEHHAA 3Heprus. OHTanbnua. Tennota n paboTta pasnuyHbIxX
npoueccos. Kanopunyeckue KoahuLmeHTbl. TennoemkocTb.
Tepmoxumus. YpasHeHue Kupxroda. MNpubnmkeHHoe n TouHoe
pelueHue. Kanopumetpusa

BTopoe Havarno
TEpPMOOUHAMUKN. SHTPONUS U
TepmognHamMmmyeckue
noTeHumanbl XMMUYECKUX
peakuun

BTopoli 3akoH TepmognHaMmukin. MpmHumn agnabaTtHoM HEQOCTMXKUMOCTW.
OHTponus. YpaBHEHNE BTOPOro Havyana TepMognHamMumkn ans obpatumMbix
1 HeobpaTMMbIX NpoueccoB. HekomneHcMpoBaHHas TennoTa Knaysuyca.
OHTpONMSA pasnuyHbIX NpoueccoB. [prHUMN BO3pacTaHnst SHTPONUN.
BbluncneHve sHTponun. SHTPOMNMUS XUMUYECKOW peakL .
dyHpameHTanbHble ypaBHeHUs [nbbca. Xapaktepuctuieckme yHKLNN.
TepmoamHamuueckmne noteHuymnansl. Kpyutepun camonponsBonbHOro
NpOTEKaHWsi NPOLIECCOB N paBHOBECKS. TepMmoguHaMmnyeckme
noTeHLumManbl naeansHOro 1 peansHoro rasos. JleTyyecTs. Kputnyeckoe
COCTOsiHMe. 3aBUCUMOCTb JaBneHns OT TemnepaTtypbl Npu hasoBbIX
nepexogax. YpasHeHue KnanenpoHa-Knaysuyca. SHeprusa N'vbbca
XUMUYECKOM peakunn. BnnusHue Temnepatypbl Ha TepMogMHamMmMyecKkne
noteHumansl. YpasHeHue mbbca-lenbmronbua. Pacuet aHeprum [mb6ca
XUMUYECKON peakunn.

TepmoaMHamuka pacTBopoB U
¢a30BbIX paBHOBECUI

TepmoguHammka pacTBopoB. [NapunanbHbie MOMsipHbIE BEMUYUHBI.
YpaBHeHue 'nbbca - [iorema. Xumudeckme noteHumansl. [lasneHue
HacbILLEHHOro napa >uakux pactBopoB. 3akoHbl Payns un eHpu.
AkTnBHOCTb. KoadhmumeHT akTnBHOCTU. PaBHOBeCKE XNOKOCTb-Nap.
3akoHbl 'Mb6ca - KoHoBanosa. NeperoHka. KonnuratnBHble CBOMCTBA
pacTBOpOB. 3akoHbl pacTBopumMocTy. YpaBHeHue Lpenepa. 3akoH
HepHcTta. Okctpakums. Kpuockonus. 96ynnmockonus. OcmoTmnyeckne
sABneHuns. YpasHeHue Bant-Iodda.

Xummyeckoe paBHOBECKHE

TepmoamHamuka asoBbix pasHoBecui. [Npasuno das M'bbcea.
Ownarpamma coctosHus. ®asoBble Nnepexonsl NepBoro 1 BTOPOro poaa.
OCHOBbI reOMeTPUYECKON TEPMOAMHAMUKM (Pa30BbIX PABHOBECUN.
OHeprusa M'nb6ca npu hasoBbIxX NpeBpaLLeHnaX. XuMmmnyeckue
paBHOBECUS. YCMOBUS XMMUYECKOrO paBHOBECUS. XMMUYECKOe CPOACTBO.
3akoH gencrayoLmnx Mmacc. KoHcTaHTa paBHoBecus. M3oTepma
Xumundeckon peakumm BaHT-Iodbda. SHeprumn MNenbmronsua u Mbbca
XUMUYECKUX peaKkLMin, X CBA3b C KOHCTaHTOW paBHOBeCUS. PaBHOBECHBIN
BbIXOA NMPOAYKTOB XMMUYECKOW peakumun. BnuaHne nasneHus Ha
NnonoXeHne paBHOBECUS. 3aBUCMMOCTb KOHCTaHTbl paBHOBECUS
XMMUYECKOW peakuum oT TemnepaTypbl. YpaBHeHNs n3obapbl U N30Xopbl
Xnumu4deckon peakunm BanT-lodpda. TpeTbe Havano TepmognHamMmKu.
PacueT kOHCTaHTbI paBHOBECUS peakuun Npu 3agaHHoON TemnepaTtype.
MeTtog WBapumaHa-TemknHa. AgcopbLumoHHble paBHOBecHs. M3oTepmbl
agcopbuwnn. YpasHenus 'eHpu. JleHrmiopa, Mmb6ca, bpyHayapa-OmmeTta
Tennepa.

AncopbunoHHoe paBHOBecCHE

PaBHoBecHble cheHOMeHonorn4yeckue n3oTepmMbl agcopbummn. YpaBHeHNs
"eHpwu, JleHrmiopa, M'mbbca, bpyHayapa-OmmeTa-Tennepa.
MpencTtaBneHue o 0606LeHHoN nsotepme KoHyas-I'mneagn. Agcopbums
Ha aHepreTUYecKn HeOAHOPOAHbLIX NOBEPXHOCTSX. N30Tepmbl
TEeMKMHCKOro Tuna. KuHeTuka agcopbumoHHbix npoueccoB. OCoBeHHOCTH
agcopbunm 3apspkeHHbIX YacTul, YacTUYHbIN NepeHoc 3apsaa.
OnccounaTtuBHasa 1 accounatmBHas agcopobums. Mukpockonmyeckue
MOZENV akTa aacopbLMOHHOrO B3anMogencTBus.

XuMunyeckasa KMHeTuKa.
KaTtanus

Xummyeckas KuHeTuka. MNMpuHUUNBLI XMMUYeCKon KMHETUKN. KuHeTuYeckui
3aKOH AencTBYOLWMX Macc. Jinmutnpytowwas ctagms. KuHeTuka npocTbIX U
CNOXHBIX XMMUYECKMX peakuuni. MprHLmMN KBa3CTaLMOHapHOCTH
BogeHwTenHa-CemeHoBa. Teopnm XMMNYECKON KMHETUKN. 3aBUCMMOCTb
KOHCTaHTbl CKOPOCTM OT TeMrnepaTtypbl. ypaBHeHne AppeHuyca. Heprus
akTusauuu. NoBepxHOCTb NOTEHUMANLHON aHeprun. Teopus nepexogHoro
COCTOSIHUS. QHTPOMUA N SHTaNbNUA akTuBauuun. Teopus
aKTUBMPOBAHHOIO KOMMeKca B NPUMEHEHNN K MOHOMOMEKYNSIPHBIM
peakumsm. Peakuun B pactBopax. Katanus. O6wue npuHUMNbI KaTanusa.
[omMoreHHbIn kaTanms3. KNCNOTHO-OCHOBHBIV KaTanus. YpaBHeHMe
BbpeHcTena. ABTokaTtanua. [eTeporeHHbIn Katanma. AKTUBHOCTb U
CENEKTUBHOCTb KaTann3aTopoB. QHEPrust akTuBaLmMm KaTanmnTnyeckux
peakuun. Teopua mynstunneTos banaHgnHa. Teopust akTUBHbIX




aHcambnen KoboseBa.

CamoopraHusanms B (omsmko-
XMMWYECKOWN CUCTEME.
KpuTtepum apontounn

CBsI3b NOHATUI SHTPONUS U CTPYKTYpa. TennoBas KOHBEKLMS — AHENKN
BeHapa. KonebatenbHble peakunn. Peakuma benoycosa->KaboTuHckoro.
KonebaTenbHble Guoxmmumyeckue npoueccol. Kputepum agonoumm
PU3MKO-XMMNYECKNX CUCTEM B paBHOBECHOW TEPMOANHAMMUKE.
[pon3BoacTBO SHTPONNN N TEPMOANHAMUYECKME NOTEHLNANbI.

TepmognHammyeckasi Teopus yCTOMYMBOCTU PABHOBECHbBIX COCTOSIHUNA.
TepmMunyeckas yctonumBocTb. MexaHu4eckas ycTOM4MBOCTb.
YCTONYMBOCTb MO OTHOLLEHMUIO K Anddhyaunun.

TepmoamMHammuyeckoe onvcaHue nNpoLeccoB B HEPABHOBECHbIX CUCTEMAX.
JlokanbHOe paBHoBecKe. [1pon3BoACTBO SHTPONUN 1 AUCCHMNaTBHAs
dyHKUMA. JINHENHbIE (heHOMEHONOrMYecKne COOTHOLLEHUS.
CooTHoweHus B3anmHoctn OHcarepa. Teopema 0 MUHUMYME
NPOU3BOACTBA SHTPOMMU B CTALMOHAPHOM COCTOSIHMW. OBOMNIOLNSA
HepaBHOBECHbIX CUCTEM B 061aCT NPUMEHUMOCTM NIMHENHBIX
HPEeHOMEHONOMNYECKUX COOTHOLLEHWIA. OBOMOLNS HEPABHOBECHbIX
cuctem BONM3n paBHOBECKS HA NPUMEPE CUCTEM C TEMMONPOBOAHOCTLIO,
XUMUYECKUMN peaKkunsamm

npOVISBO,EI,CTBO SQHTpONMMnN "
anccunmnaTtnBHada Q)yHKLI,VIFI.
TepMOJJ,I/IHaMI/I‘-IeCKI/Ie CuUnbl N
NOTOKU

YHuBepcanbHbI Kputepui asoniouun. NpruMmeHeHne yHuBepcansHOro
KpUTEpMS 3BOMNIOLUKN K CUCTEME C TEMNSONPOBOLAHOCTLIO.
TepmognuHamMmMyeCcKnii aHanm3 yCTOMYMBOCTM CUCTEM JaneKkux oT
paBHoBecusi. T Teopema 0 Npon3BOACTBE SHTPOMNUMN.
TepmognHamMMYeCcKniA aHanmM3 YCTOMYMBOCTU CUCTEM NPU HaNn4mm
aBTOKaTanuTuieckmx peakunn. Mogens LUnerns. M3bbiTouHoe
NPOM3BOACTBO SHTPONUA. AHaANM3 YCTOMYMBOCTU CTaALMOHAPHbIX
COCTOSIHUI NSl CUCTEM, Aaneknx oT paBHOBECHS.

Kputepun aBonoumn n aHanus
9 | YCTOMYMBOCTU HEPABHOBECHbIX
cucTem

KnHeTnyeckmin aHanms yctonumBocTn. dasoBasi NNOCKOCTb. JIMHENHbIN
aHanu3 ycTon4mBoCTM (MO nNepBoMy MpubnmkeHuto). PyHkumsa JlanyHosa.
Ocobble  Tovkn. Ocobble TOukM AN ABYMEPHbIX CUCTEM  —
knaccndukaumsa.  AttpakTopbl. [pumepbl  dyHkumn  JlanyHoBa Ans
pasnMyHbIX AMHAMUYECKUX CUCTeM. TepmoguHamumyeckme noTeHuuansi
Kak dyHkuun JlanyHoBa. 3akOoH YCTOMYMBOrO PaBHOBECUSI Kak OCHOBa
paBHOBECHOW TEPMOANHAMMUKM.

[OvHamnyeckne cuctemsol.
ATtTpakTopbl. PyHKLMSA

10 NanyHosa.

Bptoccenatop and cuctembl 6e3 gudpdysun. AHanms yCTOMYMBOCTW.
Xapaktepuctmka  ocobbix  Toyek.  YucneHHoe  MoAenvpoBaHue
BptoccenaTopa [OUCKpeTHblE OTODOpaXKeHuUs Kak Mogenb AUHAMUYECKMX
cuctem. KBagpatnyHoe otobpaxeHne. HenoaBwxkHbIE TOUKN ONCKPETHBLIX
oToOpaxeHuin. YHuBepcanbHocTu PeinreHbayma. [JeTepMeHUpOBaHHbIV
xaoc. CTpaHHble aTtTpakTopbl. [uccunaTuBHble CTPYKTYpbl MpU pocTe
KpUCTanmnoB wu3 pacnnaeoB, [loporoBble SBMEHWss Npu  paspyLleHUM
MaTepuranos.

BptoccensTtop
11 [leTepMeHnpoBaHHbI Xaoc.
CTpaHHble aTTpakTopbI

13. MeToanyeckue YKa3aHuA nNo BbINONTHEHUIO 3TanoB HAY4YHOIro KOMNOHeHTa:

M3yyeHre KOHCMEeKTOB nekumnin, paboTta c nuTepaTypor n NoAGop AONONHUTENBHON NUTEepaTypbl N0 TEMe Hay4yHOro
nccnegoBaHns, NOAroToBKa OTBETOB Ha BOMPOCHI, COOOLLEHMIA N0 TeMe.

Mpun peanu3aunm AUCLMNANHBI C UCMOMb30BaHWEM OUCTAHLUMOHHBIX 06pa3oBaTenbHbIX TEXHOMOMMIN NCMOMb3YTCS
WMHCTPYMEHTbI 3MNEKTPOHHOW MHOpMaLnoHHO-06pa3oBaTensHon cpedbl BI'Y «OnekTpoHHbIn yHuBepcuteT BIY»
(https://fedu.vsu.ru) n/wnn “MOOK BI'Y” (https://mooc.vsu.ru).

14. TMepe4yeHb nUTepaTypbl, PEeCypCOB MWHTEPHET, HeoOXOoOAUMbLIX ANs BbINONMHEHUs
3TanoB Hay4YHOro KOMMOHEHTA

a) OCHOBHas nurteparypa:

Ne n/n McToYHmK
EpemuH B.B. OcHoBbI 06LLel 1 hranyeckon xumum : y4eb.nocobme ons ctyq. BbicL. y4eb.

1 3aBefieHui, oby4. no HanpaeneHuto «Xumusi» / B.B. EpemuH,. A.A. BopLieBckui, —
HonronpyaHein : UHtennekr, 2012. — 847c.

5 MpuroxuH N. Xumunyeckas TepmoagmnHamuka / W. MpuroxwuH, P. Oeden. - M.: BUHOM, 2010. — 533
C.
EpemuH, B.B. OcHoBbl ouaunyeckor xummn. YyebHoe nocodume B 2 4. / B.B. EpeMuH .— 3-e u13g.

3 an. — Mocksa : BMUHOM. JlabopaTtopus 3HaHui, 2013 .— 322 ¢. — (Y4ebHMK ans BbICLUEN
wkonbl) .— <URL:http://biblioclub.ru/index.php?page=book&id=214231>.



https://edu.vsu.ru/
https://mooc.vsu.ru/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2681&TERM=%D0%95%D1%80%D0%B5%D0%BC%D0%B8%D0%BD,%20%D0%92.%D0%92.%5B1,1004,4,101%5D&LANG=rus
http://biblioclub.ru/index.php?page=book&id=214231

0) fononHUTENbHaga NuTeparypa:
dusmndeckas xumuns : B 2 kH. / K. C. KpacHoB [u gp.]. - KH. 1: CTpoeHue BellecTBa.

4 TepmognHamuka .— 3-e uag., ucnp. — 2001 .— 511 c.

5 dusmndeckas xumuns : B 2 kH. / K. C. KpacHoB [u gp.]. - KH. 2: Snektpoxumud. Xnmuyeckas
KMHEeTUKa n katanua .— 3-e u3g., ncnp. — 2001 .— 318 c.
Ctpombepr A.l". dusundeckas xumuns : Y4ebHUK Ana XMMUYeckux cneumanbHocTen By3oB / Al

6 Ctpombepr, .M. CemueHko. : nog pea. A.l'. Ctpombepra. — 7-e n3a., ucnp. — M. : Beicw. wik.,
2009 .— 527 c.

7 OTkMHC IN. dusunyeckasn xumuns : B 3-x yactax / M.91kuHc, k. e Mayna. — Yactb 1.
PaBHoBecHas TepmoguHamuka. — M. : Mup, 2007. — 494c.

8 MpuroxuH N. CoBpemeHHasa TepmognHamuka. OT TennoBbIX ABuUraTenen 4o QUCCUMNATUBHBIX
ctpyktyp / V. MpuroxuH, [. Kongenyan.-M.: Mup, 2002.-451 c.

9 MmeHcpopd M. TepmoanHammuyeckas Teopusi CTPYKTYpbI, YCTOMYMBOCTM 1 donykTyaumi / T1.

MmeHcpopd, . MpuroxuH.-M.: YPCC, 2003. — 273 c.

KonbuoBa 3.M. HenuvHerHasa gnHamuka n TepMOAMHaMMKa HeOOpaTMMbIX MPOLLECCOB B XMMUU U
10 Xumudeckon texHornorun / 3.M. Konbuoea, FO.[. KO.[l. TpeTbsikoe, J1.C.Nopaees, A.A. Bepteren
. — M.: Xumng, 2001. - 408 c.

BaxuH H.M. TepmoanHammnka anst XMMUKOB : y4ebHMK Ans cTyd. By30B, 0Oy4. No

11 cneumanbHocTn «Xumusty / H.M. baxuH, B.A. BaH4yeHko, B.H. MNapmoH. — 2-e nepepab. M gon.
— M. : Xumus : KonocC, 2004. — 415c.

O6enuHr B. O6pasoBaHune CTpykTyp Npu HeobpaTuMmbix npoueccax. BeegeHne B Teopuio

12 avncennaTtmeHblx cTpykTyp / B.O6enuHr.-M.:Mocksa-Wxesck, 2004-253 c.

13 BabnogaHu A. Monekynbl, guHamuka, xusHb/A.babnosHuy.-M.:Mup,1990.-363c.

14 Hukonuc I'. MosHaHue cnoxHoro/l".Hukonuc, . MpuroxuH.-M.:Mup,1990.-342c.

15 AHunwieHko B.C. 3HakomcTBO ¢ HenuHerHon anHammnkon/B.C. AHuLeHKo.- M.:Mocksa-
Mxesck,2002.-142 c.

16 Tpy6eukos [1.1. BBegeHune B cuHepreTuky. Xaoc n ctpyktypbl/d.U. TpybeLkos.-
M.:Mockea.YPCC,2004.-232c.

17 Bespyuyko N.B. INMyTb B cuHepreTuky/ IN.6. Bespy4yko, A.A. KopoHosckun, [.U. Tpy6eukos, A.E.

Xpamos.- M.:Mocksa.YPCC, 2005.-303c.

B) MHPOPMALIMOHHbIE 3NEKTPOHHO-0Bpa3oBaTenbHble pecypchbl:

Ne n/n NcTOYHMK

18 Hay4Has anekTpoHHas 6ubnmoteka — <http://www.elibrary.ru>

19 OnekTpoHHas bubnuoteka BopoHexckoro rocyHmeepcuteta —<http://www.lib.vsu.ru>
20 OdmumansHoe anekTpoHHoe nsaaHne Xummnyeckoro dakynobteta MY B UHTepHeT -

<http://www.chemnet.ru>

15. NMepe4veHb y4e6HO-MeTOAMYECKOro o6ecneyeHuUs Ansi caMoCTosATeNIbHOW pa6oThl

Ne n/n NcTOYHMK
BeedeHckul A.B. ®usukoxumus rpoueccos adcopbuyuu [nekmpoHHbIU pecypc] : y4ebHo-
1 memoduydeckoe rocobue ; BopoHex. 2oc. yH-m .— BopoHex : Us0amenbckul 0om BI'Y, 2019 .

TexkcTtoBbI pann .— <URL.:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-82.pdf>.

dursmkoxummsa npoueccos haszoobpazoBaHUs [DNEKTPOHHLIN pecypc] : y4ebHO-MeToan4eckoe
2 nocobue / BopoHex. roc. yH-T ; cocT.: C.H. pywesckas, H.B. Coukas .— BopoHex :
Mapgatenbckmn gom BI'Y, 2018 <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-187.pdf>.

16. OOpasoBaTenbHble TEXHONOrMN, WCNOJib3yeMble MNpPU BbIMOMHEHUN HAYy4YHOro
KOMMOHEHTa, BKNYas [AUCTaHUUOHHbIE obpa3oBaTenbHble TexHonorum (OOT,
3aneKTpoHHoe oby4yeHue (J0), cmewaHHOe 0Gy4YeHue):

Mpn peanu3auum OUCLUUNNUHBI MPOBOAATCS MHAMBUAYaAlbHble 3aHATMA B dopmarte nekuun,
CeMVHapoB M KonnokemymoB. CamocTosaTenbHasi paboTa BknNtoYaeT MOArOTOBKY K WHAMBMAYaNbHbIM
3aHATUSM M MX aHanu3, NOArOoTOBKY K TEeKyllerh M NPOMEXYTOYHOW aTTecTtaumm C UCNOMb30BaHUEM
NCTOYHMKOB, YKa3aHHbIX B M.n. 14-15.

OueHka 3HaHWA, YMEHWA W HaBbIKOB, XapakTepusyoulas aTanbl (POPMUPOBaAHUA KOMMNETEHLMN B
pamMKax M3y4YeHust OUCLMNIWHBbI OCYLLEeCTBNAETCS B XO4€e TeKyllen M MPOMEXYTOYHOW aTTecTauun.
Tekywan artrectaums npoBOAMTCA B COOTBETCTBMM C [lonoxeHnem o TekKyllenh artrectaumm
obyvalowmxca nNo nporpamMmaMm  Bbicwero obpasoBaHuss  BopoHeXCKoro  rocygapcTBEHHOro
yHuBepcuteTa. Tekywaa arrectauma npoBoautca B popme cobecenoBaHuim, COOOLLEHN NO 3aa4aHHON


http://www.lib.vsu.ru/elib/texts/method/vsu/m19-82.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-187.pdf

TeMe W wuHauBMAyanbHOro onpoca. [lpomexyTouHaa aTtrecTauus MNpoBOAUTCA B COOTBETCTBUU C
[MonoxeHnem O NPOMEXYTOYHOW aTTecTaumm obyyarLlmMxca no nporpammam BbiCLIEro obpasoBaHUS.
KOHTpOnbHO-M3mMepuTenbHble MaTtepuanbl NPOMEXYTOYHOW aTTecTauuu BKIHOYalT TeopeTudeckme
BOMPOCHI, MO3BOSISIOLME OLEHUTb YPOBEHb MOSIYyYEeHHbIX 3HaHWW W NpakTU4eckoe 3agaHue,
nossongllee OUeHUTb CTeneHb CHPOPMUPOBAHHOCTU YMEHWA U HaBblkoB. [lpy  oueHuBaHUK
NCNONb3YKTCH KONMYECTBEHHAs LIKarna oueHoK. Kputepun oueHmBaHns NnpuBeLeHb! BbILLe.

Mpn peanusaumyn y4yeBHOW OUCLMNIUHBI UCMOMb3YHTCA 3NEMEHTbl 3NEKTPOHHOro 0obyyeHus U
pasnuyHble  OUCTaHUMOHHble  obpasoBaTenbHble  TexHomormu, nossonswowme  obecneunBaTb
onocpefoBaHHOE B3aMMoAencTBMe (Ha paccTodHuM) npenogaBaTenen n obyvarolwmxcs, BKYas
WHCTPYMEHTbI  3NIEKTPOHHOW  MHGOPMaLUMOHHO-0OpasoBaTensHon cpegbl  BIY  «OneKkTpoHHbIN
yHuBepcuteT BIY» (https://edu.vsu.ru) n/unu “MOOK BI'Y” (https://mooc.vsu.ru), npoBeaeHne sBebnHapos,
BUOEOKOH(pepeHUUn (B TOM Yncrie ¢ NnpuMmeHeHnem cepeucos Zoom, Discord n gp.), B3aMmogencraeme B
couceTsax, NoCPeacTBOM INEKTPOHHOW MOYThI, MECCEHIKEPOB.

Mpn peanusaumMm OUCUMNIIMHBI C NPUMEHEHWEM AUCTaHUMOHHbIX OBpa3oBaTeribHbIX TEXHOMOrnin
OLEHKM 3a 3K3aMeH MOryT 6biTb BbICTaBIEHbl MO pe3ynbTaTam TeKyllen atrectauumn oby4varowierocs B
ceMecTpe.

17. MaTepnanbHoO-TeXHU4YecKoe obecneyeHue:

JlekumoHHas ayamtopusa kadpenpbl duamyeckon xummnm (167), ocHalleHHas MynbTUMEANNHON
TEXHUKOWN: HOYTOYK «Acer», MynbTUMeANNHbIN NpoekTop «Benqg», akpaH.

18. OueHO4HbIe cpeaAcTBa ANA NPOBeAeHUsI TEKYLLEro KOHTPOSS U NPOMEXYTOUYHOM
aTTecTauumu

18.1. TeKywwni KOHTPONb

Tembl ang cobecenoBaHnin U COOBLLEHUIA:

1. CoBpeMeHHble npeacTaBneHnst 0 TepMoanHamMmKe pacTBOPOB.

2. BTOpOW 3aKOH TepMOANHAMUKN st 00paTUMbIX U HEOBPaTMMbIX MPOLIECCOB.
3. HekomneHcupoBaHHas Tennota Knayaunyca 1 npyHUMn BO3pacTaHUs 3HTPONUMK.
4. TepmognHamMumnka pasoBbiX paBHOBECUM.

5. TepmoanHammka XMMUYECKMX paBHOBECUNA.

6. PaBHOBeCHbLIE PEHOMEHONOIMYECKME N30TEPMbI aacopbLmm.

7. CamoopraHmsaums B U3NKo-xmmmndeckom cucreme. Kputepum aponioumm

8. Kputepuu apontoumm n aHanns yCToM4MBOCTU HEPABHOBECHbIX CUCTEM

9. [InHamun4yeckme cuctembl. ATTPaKTopbI.

10. 3aKOH yCTONYMBOIro paBHOBECUS KaK OCHOBA paBHOBECHOW TEPMOLMHAMUKMW.
11. [leTepMMHMPOBAHHBIV XaoC N ANCCUMNATUBHbIE CTPYKTYPbI.

Mpu peanu3aumm QUCUMUNIMHBI B TeYEHUe cemecTpa obyyarowmines BbibupaeT Tpy TeMbl U3
NepeyYncrieHHbIX 1 roToBUT KpaTkue coobuueHms (10-15 MUHYT) No Kaxxaon u3 BblbpaHHbIX TeM Ans
o6CcyXaeHns Ha UHANBMAYaNbHOM 3aHSATUN.
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18.2. MMpomexyToyHas atrectauus

ﬂpomemyTquaﬂ arTectaumd oCylecCTBliAeTCA C NoMoLbio crnefyruwnX OueHOYHbIX CPpeaCTB:

Komnnekt KUM

YTBEPXOAIO
[ekaH xumu4yeckoro dakynbTeTa

O.X.H., npod. A.B. BBegeHckumn

HayuyHas cneyunansHocTb 1.4.4 dusnyeckas xmmms
OucumnnuHa dusmnyeckas xmmms

dopma 0b6yyeHnsa oyHoe

Bua koHTpons ak3ameH

Bug atTectaumm npomexyToyHas

KoHTponbHO-n3ameputenbHbin matepuan Ne 1
1. YpaBHeHue BTOPOro Hayana TepmMogmHamMukm ans obpatmbeix n HeobpaTUMbIX NPOLECCOB.

2. Teopwusa nepexogHOro COCTOAHUA. QHTPOMUSA U SHTamNbMNWUS akTUBaLUN.

MNMpenopgasatens npod. A.B. BBegeHckuii

YTBEPXOAIO
[ekaH xumun4yeckoro dakynbteTa

O.X.H., npod. A.B. BBegeHckumn

HayuyHas cneuunansHocTb 1.4.4 dusnyeckas xmumms
OucumnnuHa dusmnyeckasa xmmms

dopma 0b6yyeHnsa ouHoe

Bua koHTpons ak3ameH

Bug atTectaumm npomexyToyHas

KoHTponbHO-u3smeputenbHbin matepuan Ne 2
1. TlpvHumMn Bo3pacTtaHusa SHTponunu. BeluncneHme sHTponuu.

2. KonebatenbHble peakuun. Peakuna benoycosa->KaboTunHckoro. KonebartenbHble 6roxmmmyeckue
npoLecchbl.

Mpenogasartensb npod. A.B. BBegeHckuii



YTBEP>XOAKO
[ekaH xvumnyeckoro akynbTeTa

O.X.H., npod. A.B. BBegeHckui

Hay4dHasa cneumanbHocTb 1.4.4 dusmyeckas xmmus
Oucumnnuua dusmnyeckas xmmms

dopma 06y4eHnsa o4Hoe

Bupg koHTpons ak3ameH

Bup atTecTtaumnm npomMexyToyHas

KoHTponbHO-u3MepuTenbHbI Matepuan Ne 3

1. 3aBMCMMOCTb KOHCTaHTbl PAaBHOBECUS XMMUYECKOIN peakummn oT TeMnepaTtypbl. YpaBHeHns n3obapbl 1
N30X0pbl XMMMYeckon peakumn BanT-INodda.
2. Teopema 0 NpoOM3BOACTBE IHTPOMMUM.

lMpenopaBatensb npod. A.B. BeeaeHckui

YTBEPXOAIO
[ekaH xumun4yeckoro dakynbTeTa

O.X.H., npod. A.B. BBegeHckui

HayuyHas cneuunansHocTb 1.4.4 dusnyeckas xmmms
OucumnnuHa dusmnyeckasa xmmms

dopma 0b6yyeHnsa oyHoe

Bua koHTpons ak3ameH

Bug atTectaumm npomexyToyHas

KoHTponbHO-u3MepuTenbHbI Matepuan Ne 4
1. TepmoamHamuyeckune noTeHumansl. Kputepmm camonpousBofbHOro NpoTekaHMs NpoLeccoB n
paBHOBECUS.

2. KuHeTuka apgcopbumnoHHbix npoueccoB. OcobeHHOCTUN aacopbumnm 3apskeHHbIX YacTuL, YaCTUYHbIN
nepeHoc 3apsga.

MpenogasaTtenb npodb. A.B. BBegeHckui



YTBEP>XOAKO
[ekaH xvumnyeckoro akynbTeTa

O.X.H., npod. A.B. BBegeHckui

Hay4dHaga cneumansHocTb 1.4.4 dusmyeckas xmmus
Oucumnnuua dusmnyeckas xmmms

dopma 06y4eHnsa o4Hoe

Bupg koHTpons ak3ameH

Bup atTecTtaumnm npomMexyToyHas

KoHTponbHO-u3MepuTenbHbI Matepuan Ne 5

1. MapumanbHble MONSIPHbIE BEMUYUHLI. YpaBHeHue mb6ca - [iorema. Xvmmnyeckme noteHumarnsbi.
2. TepMoavHaMUYeCKuii aHanm3 yCTOMYMBOCTU CUCTEM [Aaneknx oT paBHoBecKs. Teopema o Npou3BoACTBE
SHTpOMUN.

lMpenopaBatensb npod. A.B. BeeaeHckui

YTBEPXOAIO
HekaH xumnyeckoro akynsteta

0.X.H., npod. A.B. BeBeaeHckumn

HayuyHas cneuunansHocTb 1.4.4 dusnyeckas xumus
OucumnnuHa dusmnyeckas xmmms

dopma 06y4eHnsa o4HoEe

Bug KoHTpons ak3ameH

Bug atTecTaumm npomMexyToyHas

KoHTponbHO-n3mMepuTtenbHbin MaTepuan Ne 6
1. KuHeTuka NpoCTbIX U CHOXHBLIX XMMUYECKNX peakuuni. MNMpruHumn kBasnctaunoHapHoctn bogeHwTenHa-
CemeHosBa.

2. OBonwouus HepaBHOBECHbLIX CUCTEM BONM3n paBHOBECUA Ha NpuMepe CUcTtem C TenyionpoBoaHOCTbIO,
XUMUYECKNMU peaKUunAaMN.

MpenogasaTtensb npod. A.B. BeegeHckui



TexHonorns npoBeneHna sKk3ameHa.

O6yuatowmincs eoldnpaet KMUM n rotoBut otBeT B TedeHne 30-40 MUHYT, HE NOMb3ysiCb
BCMoMorartenbHbiMy1 MaTepuanamu. [locne NnoarotToBkM NpoBoaMTCs cobecenoBaHune ¢ npenogaBartenemM
no matepuanam KNM.

Ona oueHuBaHus pesynbTatoB OOy4eHUs B XOA4e TeKywen U MNPOMEXYyTOYHOW aTtTectauuu
NCNONb3YKTCH Creaylolme nokasaTenu:
1) 3HaHNe TeopeTUYECKNX OCHOB OUCLUUNIINHDI;
2) BNageHne COBpeMEHHbIMUN ANTIEKTPOXUMUYECKMMIN METOLaMUN UCCNEeAOBaHUA CUCTEM, SBMEHUN U
npoLeccos;
3) yMeHue CcBA3bIBaTb TEOPUIO C NPAKTUKOWN;
4) ymeHue UnnicTpupoBaTb OTBET NpuMepamu, paktamu, JaHHbIMU HayYHbIX UCCNegoBaHUM,
5) cnocoBHOCTb HaxoauTb PEeLLEHNsT HECTaHO4APTHbBIX HAayYHbIX 3agad no obecyxgaemon npobneme.
6) BNnageHne matemMaTU4eCKUM annapaTom, NPUMEHSIEMbIM B 3NEKTPOXUMUN.

[nsa oueHuBaHWsA pe3ynbTaTtoB 0Oy4eHUs Ha 3K3aMeHe UCMONb3YeTCsl KONMYECTBEHHas LiKana

oueHunBaHus. COOTHOLLEHME NnoKasaTenen, Kputepues U LWKarnbl OLleHNBaHUA pe3ynbTaTtoB O6y‘-leHI/I$I.

YpoBeHb
Kputepun oueHnBaHns KOMNeTeHLMn CPOPMUPOBAHHOCTH Wkana
KOMneTeHumnn OLIEHOK
OOGyuatowuinca B NONHOM Mepe BriageeT TeopeTU4ecKMMN OCHOBaMMU MoBbIWEHHbIN OTnnyHo
AVCLUMMIUHBI,  cnocobeH  unnawcTpupoBaTb OTBET  NpuMepamu, YpOBEHb
daktamn,  OaHHLIMM  HAy4YHbIX  UCCrefoBaHWi,  MPUMEHSITb
TeopeTnyeckne 3HaHUS Ans pelleHns NpakTudecknx 3agady B obnactu
SMNEKTPOXUMUMN.
OTBET Ha KOHTPONbLHO-U3MepUTEnbHbIN MaTtepuan He COOTBETCTBYeT Ba3zosbIil ypoBeHb Xopouo

OOHOMY W3 MepeyvMCrieHHbIX MNokasaTternen, Ho obyvawowwmnca paet
npaBurbHble OTBETHI Ha OOMONHUTENbHbIE BOnpockl. HegoctaTtouHo
NPOAEMOHCTPUPOBAHO BNageHne TeopeTnieckon 6a3om AUCLMUNINHBI.
ObGyuatowuiica gonyckaeT owubKky nNpu  onpefaeneHun OCHOBHbIX
TEPMUHOB 3MEeKTPOXNMMUHU, COMHeBaeTcs B BbibOpe
9MEeKTPOXMMMUYECKMX METOLOB UCCNEA0BaHUS.

OTBeT Ha KOHTPOMbHO-U3MEPUTENbHLIA MaTepuan He cooTBeTcTByeT | [MoporoBbii ypoBeHb | YAOBMETBOPU
nobbiM OBYM U3 MepeyncrnieHHbIX nokasartenen, obyyarowmncs gaet TenbHO
HenomnHble OTBEeTbl Ha AOMONHWUTENbHbIE BOMPOCHI. [eMoHCTpupyeT
YaCTUYHbIE 3HAHNA TEOPEeTUYECKMX OCHOB PU3NYECKON XUMUW, UMeeT
He MOnHoe npeAcTaBneHne O MeTodax  3AMNeKTPOXMMMYECKNX
nccnenoBaHun, gonyckaet CYLLLECTBEHHbIE owmnbku npu
WHTEepnpeTaunm 3IKCNepuMMEeHTanbHblX pe3ynbTatoB UM peLleHum
NpakTU4YecKmx 3agay.

OTBET Ha KOHTPONbHO-U3MEepUTENbHbBIN MaTtepuan He COOTBETCTBYeT - Heynoenets
nobbiM  TpeM 13  nepeyncrieHHbix nokasatenen. OByvatowmncs opUTENBLHO
AEMOHCTPUPYeT OTPbIBOYHbIE, (parMeHTapHble 3HaHuWs B obnactu
9MeKTPOXMMUK, [onyckaeT rpybble OWwnbKM npu  uHTepnpeTaumu
9KCMEepUMEHTarnbHbIX Pe3ynbTaToB M NPaKTUYECKMX 3a4ay.




