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PABOYAS MPOrPAMMA YYEEHOW OUCLUMMNMUHDI

®TAO.B.01 Npacho-KMHETUYECKNM aHANN3 MHOTOCTaAUNHbIX NPOLLEeCCOB

Kod u HaumeHosaHue OucyuniuHbI 8 COOMBeMcmauu ¢ y4ebHbIM rniaHoM

1. Kog ¥ HauMeHOBaHMe HanpaBlieHUst NoAroToBKU/cneynanbHOCTH:
04.04.01 Xvimuga

2
3

. Mpodhnnb nogrotroBku/cneuymnanunsaumua: Prnsndeckas XmMmms

. KBanudmkauma BbinyCKHUKA: MarnucTp

4. dopma oby4yeHuUA: ovHas

5
6

\‘

. Kacbegpa, oTBevarowan 3a peanusayuio AMCUUNIINHBI: (PU3NYECKON XNMUN

. CoctaBuTtenu nporpammsbl: 3apubiH Nnbs JaBngosud, 4.X.H., npod.

. PekomeHpgoBaHa: HMC xumuyeckoro akynbteta oT 25.04.2023, npoTokosn Ne 4

. Y4yeOHbIM rog: 2024 /2025 CewmecTp: 3



9.lenu n 3apgayum y4e6HOM AUCLMNIIUHDI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl S8715IK0MCS:

obyyumb  cmydeHmos  epagho-KUHEMUYECKOMY
MHO20CcmaduliHbIX XUMUYECKUX MPOYECCO8.

3adayu y4ebHoU OuCyuUmnuHbI:

- chopmupoBampe HaBblKU MPUMEHEHUST MePMOOUHaMU4YecKUX MemoO08 K OnucaHuto
HepasHOBECHbIX cucmeM, HeobpamuMbIX XUMUKO-MEXHOI02U4eCKUX Mpoyeccos,

- fipounacmpuposams 803MOXHOCMU 2pao-KUHEMUYECKO20 aHanu3a Ha rnpumepax
3/1EKMPOXUMUYECKUX CUCMEM.

aHanuldy - KuHemuku CJI10>KHbIX

10. Mecto y4yeOHOM AucuuMnnuHbl B cTpykTtype OOIl: BapuatuBHas 4actb Onoka b1,
dakynbTaTMBHaa gucuMnnHa

11. MnaHupyeMbie pe3ynbTaTbl 00y4YeHUsi MO AUcUUNNUHe/MoAynko (3HaHWUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3ynbTaTaMM OCBOEHUsi o6pa3oBaTenbHOM
nporpaMmmbl (KOMNeTEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Kog HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMeTeHL MK
3HaTb: MPUHUMNBI  MOCTPOEHUST KUHETUYECKUX
rpacoB ANA XMMUYECKUX N INEKTPOXUMUYECKUX
npoLeccoB;
CocrtaBnsieT obwun | YMeTb: oueHMBaTb BO3MOXHOCTb peanv3auuu
nnaH uccnefoBaHusa | onpefeneHHoro Tuna XMMmMYeckux npoueccos U
CnocobeH MNK-2.1 A pen poul
MNaHUDOBATH W geTanbHble NNaHbl | BbIYUCNATL  KOHUEHTpauuu  KOMMOHEHTOB U
P OTOENbHbIX CTaAMN | CKOPOCTU AMNEMEHTapHbIX CTaaun;
paboTty n
Bblbupathb .
AHEKBATHBIE BnageTb: OCHOBHbLIX pacyeTHbIX MeTo40B rpado-
A KMHETUYECKOro aHanuM3a MNpPUMEHUTENbHO K
MK - MeToAbl peLleHns
5 Hay\HO- 3NEeKTPOAHbLIM NpoLeccam.
Bbibupaet HaTb: cucTem HOAMEHTanNbHbIX MOHATUI ”
nccnepoBaTenbCcku bupae 3HaTb: cuCTEMy (yHAaMeHTa OHATY
3KCMepUMeHTarbHbl | METOAOMNOrMYECKNX acneKkToB MHOroCTagunHbIX
X 3agay B obnactu
o € 1 pacyeTHo- 3ANEKTPOXUMUYECKMX MPOLEeCCoB
dumanyeckomn n
o TeopeTnyeckue
HeopraHnyeckomn .
UMM MeToAbl pelleHns | YMeTb: NPUMEeHATb cucteMy yHAaMeHTanbHbIX
MK-2.2 nocTaBneHHon PU3NKO-XUMUYECKNX MOHATUN npu
3ajaun, ncxoda U3 | MoaenupoBaHuKM nNpolecca MoHU3auum metanna;
nmeroLLmnxcs
MaTepuanbHbIX U Bnagetsb: HaBbIKaMK MogennpoBaHus
BPEMEHHbIX KOHKPETHbIX  3MNEeKTPOXMMUYECKMX  MPOLLEeCCOB
pecypcoB METOAOM KMHETUYECKNX rpadooB.

12. O6beM gncuunnuHbl B 3a4eTHbIX eguHulax/yac. — 2 / 72.

dopmMa NPoMeXyTOYHOM aTTecTauum 3adyeT

13. TpyaoeMKocTb NO BMAaM y4yebHon paboTbl

TpynoemMKocTb
Bup yue6Hol paGoTbi Bcero Mo cemectpam
3 cemecTp
Ne cemecTpa
KoHTakTHas paboTa 38 38
nekuum 38 38
B TOM 4ucne: npakTnyeckme
nabopaTtopHbie




KypcoBasi paboTta

CamocTtosTensHasi paborta 34 34
lMpomexyToyHas aTTecTaumns
WToro: 72 72

13.1. CopepxaHue AUCLUNIUHDI

n/n

HanmeHoBaHue pasgena
ONCUUNNUHBI

CopepxaHue pasgena guCuuniivHbl

Peanusauus
pasgena
ANCuUnninHbI C
NOMOLLLbHO
OHNawH-Kypca,
JYMK *

1. Nlekuun

11

O6wume npeacTaBneHnst o
TEOpPUM CMOXHbIX
MHOroCTagNNHbIX

XUMMYECKMX NPOLIECCOB

KvHeTnyeckre MapLIpyTbl M CTEXMOMETPUYECKUE
yucna aneMeHTapHbIX cTagui. BpyTTo-ypaBHeHus
XUMUYECKUX peakuuii U CTEXMOMETpUYEcKme

YpaBHeHve A5t CKOPOCTM OAHOMAapLLPYTHON
MHOrOCTaguMHON peakuny B CTaLMOHAPHOM
cocTosHn. KnHeTtuyeckas TpakToBka XMMUYECKOro
cpoacTea Ans OgHOMapLUPYTHON MHOroCTagunHoON
XMUMWYECKON peakuun B CTaLuMOHAPHOM COCTOSHMMN.

SnemeHTaprle cTagmnn n npomMexytodHblie BellecTBa.

ypaBHEHUA OnA pa3nMyHbIX KWNHETUYECKMX MapLLUpPYyTOB.

1.2

HavanbHble cBegeHus no
Teopun rpacdos

MoHaTue rpada, npumepbl. CBSA3HbIE N HECBA3HbIE
rpadbl, 3nepoBbl rpadbl, AepeBbs U neca, LMKIbl 1
AepeBbsi, OPUEHTMPOBAHHbIE rpaddbl, MynbTUrpadsl.

1.3

"pado-KMHETMYECKNIA
aHann3 MHOrocTagumnHbIX
MHOIOMapLLPYTHbIX
peakuun

OTKpbITbIE U 3aKPbITbIE NOCIEA0BATENBHOCTH
aneMeHTapHbIX cTaguin no XpuctnaHceHy. Metop
KMHETUYECKNX rpacoB NPUMEHUTENBHO K ONUCaHMUIO
OTKPbITbIX NOCnefoBaTeNlbHOCTEN 3NeMEHTapHbIX
cTaagui no XpuctmaHceHy. Hynesas BeplunHa
KnHeTudeckoro rpada, padotsl M.N.TémknHa.
BblpaxkeHre ana cTaumoHapHbIX KOHLLEHTpaunin
NMPOMEXYTOYHbIX BELLECTB Ha OCHOBE MeToAa
KMHeTunyeckmx rpados. [peacTaBneHne KNHEeTUYECKNX
MapLUPYTOB KakK LIMKITOB Ha KNHETMYECKOM rpade.
YpaBHeHVs Ans CKOPOCTEN peakumil N0 KNHETUYECKNM
mMapLpyTam. BeipaxeHus ans ckopocten 6pyTTo-
peakuuii B CTaUMOHApPHOM CO-CTOSHUM Ha OCHOBE
MeTo4a KMHeTUYeCcKux rpados.

1.4

MogenunposaHue
3aKOHOMepHoOCTEN
WMOHU3aLMnN MeTanmnos B
3ANEeKTponuUTax Ha OCHOBE
MeToga KMHEeTU4eCKnx
rpacpoB npu HanMuuu
NPOMEXYTOUHbIX YacTul, B
Npu-aneKkTpoLHOM crnoe
pacTtBopa

MopenupoBaHue OBYyX- U TpeXcTagunHbIX NPOLLEeCCOB
WMOHU3aLMM MeTannoB B anekTponutax. CooTHoLIeHNE
ONSA KOHUEHTpauuii NOHOB B MPOMEXYTOYHOWN CTeneHu
OKUCNEHUS B MPUANEKTPOAHOM CIloe pacTBopa.
YpaBHEHME CKOPOCTU MOHM3ALUN MeTanna B
CTaLMOHapPHOM COCTOSIHUKM B 00OweM Buge. YacTtHole
cny4yam obLero ypaBHeHMs 45151 CKOPOCTU peakLmm B
CTaLMOHAPHOM COCTOSIHUK MPY PasfMyHbIX
cKkopocTboOmnpeaenswmnx ctaguax. MogenvposaHme
BNUSAHMA M PY3NOHHBIX OrpaHNYeHUn Ha
3aKOHOMEPHOCTM MOHM3aAUNKN MeTanna B
CTaUMOHAPHOM COCTOAHUN METOAOM KUHETUYECKMX
rpacgoB. MHoroctaguinHasa peakuus NOHU3aLUmm
MeTanna npu Hannuun M @Y3MOHHbLIX OrpaHUYeHUn
Kak nprmep MHOromapLUpyTHOro npotecca. lNMpumepsl
MHOroCTagunHbIX peakunin NoHN3aumMm meTanna:
pacTBOpeHUe amarnbrambl MHAWS, MOHU3ALNSa Meaun B
cynbdaTHOM pacTBope.
MogenupoBaHue npouecca MoHM3aumMm meTtanna B

NPUCYTCTBUN oKMcnuTenem MeTogoM KMHETUYECKNX




rpacdoB. TepMmogMHaMu4eckoe U KMHeTUYeckoe

COMpPshKEHNE peaku M MoOHU3auMmM MeTanna u
BOCCTaHOBJIEHMS OKUCTTUTENS NPU HaNMYnm obLLmx
NPOMEXYTOUHbIX CTaAN: B3aUMOLENCTBUE NOHOB
MeTanna B NPOMEXYyTOYHOMW CTENEHN OKUCNEHUS C
okucnutenem. YcrnoBusi ans peanvsaunmn katanuaa,
TEPMOAMHAMUNYECKOTO COMPSKEHNA N XMMUYECKOWN
WHOYKU MW NPY COBMECTHOM NpOTEKaHUN Ha O4HOM

AeKTpoae peakunin NoHN3aumm metanna u

BOCCTaHOBIIEHUS OKUCIIUTENS.

1.5 MopgenupoBaHue OBYyX- M TPEXCTaAUNHbBIX peaku i
MOHM3aUMM MeTan-foB B 3MeKTponmTax.
CooTHoLEeHME A1 KOHLEHTPaUMA NPOMEXYTOYHbIX
NMOBEPXHOCTHbIX YacTuL, B CTaLMOHApPHOM COCTOSIHWM B
obLwwem Buage. YacTtHole crniyyam obLlero ypaBHeHUst
N9 CKOPOCTM peakumn B CTaLMOHAPHOM COCTOSIHUK
MopgenuposaHue A P peaku » P
g npw pasnuyHbIX CKOPOCTbONPEAENSIOLWLNX CTaaNsAX.
3aKOHOMEpPHOCTEWN .
KoHKpeTHble NpMMepbl: NpOLLECChl MOHU3aLMK Xenesa,
WNOHM3aLMn MeTanmnos B
HUKensi, Mean B pas3nuyHbIX cpejax.
3NEKTPONMTax MeTOA0M
MopenupoBaHue ABneHns NacCMBHOCTU MEeTanoB
KMHETMYECKNX rpadoB npu
METOOOM KUHETUYECKUX rpadhoB.
HanNM4YUM NPOMEXYTOYHbIX
4ACTHL, B TepMoaMHaMUYECKOE N KUHETUYECKOE COMpPsKEHNEe
NpOLEeCCOB MOHU3aL MM MeTansa u BOCCTaHOBMNEHUS
apcopbupoBaHHOM
OKVUCINUTENS MPU HaNMYnn o6LLMX MPOMEXYTOYHbIX
COCTOSIHMM Ha NOBEPXHOCTYU
anexrpona YacTuL, Ha MOBEPXHOCTW MeTanna. Ycnosusi 4ns
P peanu3aunym XMMUYeCKon NHOYKLUN.
ONEKTPOXMMNYECKOE U XMMNYECKOE COMPSKEHNE
COBMECTHO NPOTEKALLNX SNEKTPOOHbBIX PeaKL M.
Xnmunyeckoe pacTBOpeHMe METAnNOB B ANEKTponuTax
Kak npegenbHbIv Cryvyan XMMUYECKOro CONPShKEHNS
COBMECTHO NPOTEKALLNX SMNEKTPOOHbIX PeaKLmn.
1.6 Obuwee npeacraeneHne o6 MHTerpanbHOM
npeobpasoBaHuu Jlannaca — KapcoHa. MNownck
peLleHnin cucTem OObIKHOBEHHBIX NIMHENHBIX
anddepeHunanbHbIX YpaBHEHUIA C MOCTOSHHbLIMU
MogenvpoBaHue koahduLUMEeHTaMm ¢ NPUMEHEHNEM MHTErPanbHOIo
HecTaLMOHapHbIX npeobpasoBaHus Jlannaca — KapcoHa. Metoa

NpoLLeccoB MeToaoM
KMHETUYECKMX rpadoB

KMHETUYECKMX rpacpoB MPUMEHUTENBHO K ONMUCAHUIO
nepexogHbix npoweccoB. MogenvpoBaHue
HeCTaluMOHapPHbIX 3NEKTPOOHbIX NMpoueccoB C ABYMA U
TpemMda NpoMeXxyTo4HbiIMMN YacTuuamm MeTogom
KUHEeTUYEeCKnX rpaqaos C NPUMEHEeHneM UHTerpanibHoro
npeobpasoBanus Jlannaca — KapcoHa.

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Ne
n/n

Bugpl 3aHATUI (KONMYECTBO YacoB)

HanmeHoBaHue TeMbl

(pasgena) gucumnnuHel | Jlekumu MpakTuyeckme | JlabopaTopHble

CamocTosiTenbHas
paboTta

Bcero

O6Lme npeacTaBneHns o

TEOPUN CNOXHbIX
MHOrocTaguinHbIX
XUMUYECKKNX npoLieccoB

12

HavyanbHble cBeageHus no

Teopun rpacos

12

aHanua3 MHOrocTagumnHbIxX

"pado-kMHeTMYECKNIA

MHOrOMapLUPYTHbIX
peakuunn

12

ANeKTponnTax Ha ocHoBe

MogenupoBaHve
3aKOHOMepHOCTEN
WMOHU3aLMM MeTanmnos B

MeToJa KWHETUYECKUNX

14




rpadoB Npu HaMYUK
NPOMEXYTOYHbIX YacTuL, B
NpW-3NEKTPOOHOM Croe
pacTBopa

MopenupoBaHue
3aKOHOMEpPHOCTEN
WMOHM3aUMn MeTanmnos B
3ANEeKTponMTax MeToaom
KMHEeTuYecknx rpados npu
HaNU4MM NPOMEXYTOYHbIX
yacTuy B
agcopbupoBaHHOM
COCTOSIHUU Ha
NOBEPXHOCTM areKkTpoaa

MogenupoBaHne
HecTaLNOHapPHbIX
npoLeccoB METOAOM
KMHETUYeCKMX rpacos

WToro: 38 - - 34 72

14. MeToan4yeckue ykasaHusa Ans ooy4yaromnxca no 0CBOEHNIO ANCLUNIIUHbI
Paboma ¢ KoHcriekmamu fiekyull, 8bIfOIHeHUe npakmuyecKkux 3adaHull, 3adaHuli meKkyweld ammecmauyuu.
Mpn peanusauun AWMCUMNAMHBI C  WCNOMNb30BaHMEM AMCTAHUMOHHbIX 0bOpasoBaTenbHbIX TEXHOMOrui
NCMNOMb3YIOTCA MHCTPYMEHTbI 3MIEKTPOHHON MH(OPMaLMOHHO-06pa3oBaTensHon cpedbl BIY «OnekTpoHHbIv
yHuBepcuter  BlY»  (https://edu.vsu.ru) w/vim  “MOOK  BIY” (https://mooc.vsu.ru), cepBuChl
BnaeokoHdepeHumi (BigBlueButton, Zoom, Discord n gp.), anekTpoHHasi no4ta, MecCeHaKepbl U CoLceTu.

15. lMepeyeHb OCHOBHOW WU [OOMNOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHET,

Heob6XoaUMbIX O OCBOEHUS ANCUMUNIIUHBI (Crucok numepamypbl 0hOPMISIEMCS 8 COOM8emcmeuu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuw,asi CK803Hasi Hymepauyus 0518 ecex aud08 UCMOYHUKOS)
a) OCHOBHasi nuTeparypa:

Ne n/n NcTOYHMK
MapmoH B.H. TepmognHamumnka HepaBHOBECHbLIX NPOLECCOB AS151 XMMUKOB. IMpunoxeHus K

1 XUMWUYECKON KMHETWKE, KaTanmay, MaTepuanoBegenunto n 6uonorun / B.H. MNMapmoH - M.:
M3paTenbckun gom «HTennekT», 2014. - 472 c.

6) gononHuTenbHasa nuTeparypa:

Ne n/n NCTOYHKK

5 Mpuroxun U. CoBpemeHHast TepmogmHamumka. OT TENMoBbIX ABUraTenen 4o ANCCMnaTnBHbIX
ctpyktyp/ V. NMpuroxun, O. Kangenyaw, - M.: Mup, 2002.- 451 c.

3 BaxuH H.M. TepmoanHamuka anst xumukos / H.M. BaxuH, B.A.MBaH4eHko, B.H.MapmoH. — M.:
Xumus, 2004.- 415 c.

4 Arees E.l1. HepaBHoBecHas TepMmoamHamuka B Borpocax u otesetax / E.lN. Arees.-M.: YPCC,
2001.- 135 c.

5 MeHcpopd . TepmoamHamuyeckas TeOpus CTPYKTYpPbl, YCTONYMBOCTY 1 cprniykTyauun/ I1.
MmeHcpopd, WN.MpuroxumH.-M.:Mockea. YPCC, 2003.-273 c.
O6enuHr B. O6pasoBaHue CTPYKTyp Npu HeobGpaTMMbIX NpoLeccax. BBegeHve B Teoputo auccmMnaTuBHbIX
cTpykTyp / B.O6enuHr. - M.:Mocksa - WxeBck, 1979. - 253 c.
Xaase P. TepmoguHamuka HeobpaTumbix npoueccos. / P.Xaase. - M.: Mup, 1967.- 534 c.

8 AHunweHko B.C. 3HakoMmcTBO ¢ HennHenHon amHamukon /B.C. AHnweHko. - M. : Mocksa -
MxeBck,2002.-142 c.

9 Tpy6eukos [1.M. BBegeHune B cuHepreTuky. Xaoc u ctpyktypsl / O.U. Tpybeukos.-
M.:YPCC,2004. — 232 c.

10 Hukonuc I'. MoaHanue cnoxHoro / [.Hukonwuc, N. MpuroxuH.- M.:Mwnp,1990.-342 c.

11 MyTb B cuHepreTuky/ IN.6. bespyyko [v gp.] - M.:YPCC, 2005.- 303 c.

12 Hannnos KO.A. Jlekunn no HenuHenHon anHamuke / KO.A.laHnnos - M.:MocTtmapkeT,2001.-187c.
CnpaBo4Huk no anektpoxumun / nog pea. A.M. CyxotuHa .— J1. : Xumus : JIeHuHrp. oTa-Hue,

13
1981 .— 486 c.

B)MH(OPMaLIMOHHBIE 3NEKTPOHHO-00pa3oBaTenbHbIE pecypchl (oduumnanbHble PECYPChbl MHTEPHET):

Ne n/n NCTOYHKK

14 Hay4yHas anekTpoHHas bubnmoTteka — <http://www.elibrary.ru>

15 OnekTpoHHas 6ubnumoTeka BopoHEXCKOro rocygapCTBEHHOIO yHUBEpCUTeTa -



https://edu.vsu.ru/
https://mooc.vsu.ru/

<http://www.lib.vsu.ru>
OdwmumanbHoe anekTpoHHoe nsgaHmne Xmmmyeckoro cdakynbteta MY B IHTEpHET -
<http://www.chemnet.ru>

16

16. NepeyeHb y4eOHO-MeTOANYECKOrO o6ecneyeHusi ANs CamocTosTeNbHOM paboThbl
(y4ebHo-Memoduyeckue pekomeHOayuu, nocobusi, 3adayHuUKU, MemoOuYecKue yKasaHUusl ro 8bIrnosIHEHU
npakmu4eckux (KOHMPOsbHbIX), Kypcoebix pabom u dp.)

Ne n/n MCTOYHMK
1 C6opHWK NprMepoB 1 3agad No anekTpoxmmuy : yueb. nocobue /coct.: A.B. BBegeHckun [ ap.]
- BopoHex : LML, BI'Y, 2010.

17. OO6pasoBaTtenibHble TEXHONOrMKU, UCNONb3yeMble MNpuU peanusauum y4ebHOM
OUCUMNNUHBLI, BKIMOYasAs [AOUCTaHUMOHHbIe obpa3oBaTesnibHble TexHonorum (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHoe ob6y4YeHue):

Jlekumn, npakTuyeckme 3agaHusa ans caMmocTosTenbHOM paboTbl, MOArOTOBKA K MPOMEXYTOYHON
artectaumun. [lpu peanusaumm y4eBGHOM OMCUMMIAMHBI UCNONb3YIOTCA 3NIEMEHTbI  3NEKTPOHHOMO
00yYeHns1 N pasnuyHble ANCTaHUMOHHbIE 0Gpa3oBaTeNnbHbIe TEXHONOrMK, No3sonsowme obecneunBaTb
onocpedoBaHHOE B3auMOAENCTBME (Ha pacCTosiHMM) npenodaBatenen M obydarolmxcs, BKo4Yast
WHCTPYMEHTbI  3NIEKTPOHHOW  MHAOPMaUMOHHO-0OpasoBaTensHon cpegbl  BIY  «OneKkTpoHHbIN
yHuBepcutetr BIY» (https://edu.vsu.ru) w/mnu “MOOK BI'Y” (https://mooc.vsu.ru), npoBegeHue
BeOVMHapoB, BWOEOKOH(EpeHUMn (B TOM 4ucne c npumeHeHvem cepsucoB Zoom, Discord u ap.),
B3aUMOZENCTBMNE B COLICETAX, MOCPEACTBOM 3F1EKTPOHHOM NOYTbI, MECCEHOXKEPOB.

18. MaTepuanbHO-TeXHU4Yeckoe obecnevyeHne AUCLUUNIIUHDI:
MpoekTop, HOYTOYK, AOCKa y4YeHnYeckas

19. OueHo4HbIe cpeacTBa AnNAa NpoBeAEeHUA TEKYLEeN U NPOMEXYTOYHOM aTTecTauumn

MopaaoK OLEHKN 0CBOeHMS oBydatowmnmmcsa y4ebHoro matepuana onpegenseTcs
coaep)kaHUeM crieaytoLmx pa3aenos AUCLUUNIUHBIL:

HanmeHoBaHue Muankatop(bl
rrl\;gn pas;ena AMCLMNIMHbI K?M;?KH ﬂcﬂ,mmef."f,;.) OueHouHble cpeacTaa
(mogyns) KOMMOeTeHUMn
OO6wwme npeacTaBneHnst
O TEOPUN CRIOXKHbIX MNnK-2.1
1. MHOTOCTAMIIHBIX [MK-2 MK-2 2 lMepeyeHb gonpocoe
XUMUYECKMX MPOLECCOoB
HavanbHble cBegeHus MNK-2.1
2. 10 TeopyH rpados MK-2 MK-2 2 lMepeyeHb gonpocoe
"pado-kKMHeTMYECKNIA
aHanms AK-2.1
3. MHOroctaganumnHbIX MK-2 I'IK-2. 5 lMepeyeHb sonpocos
MHOTOMapLLPYTHbIX :
peakuun
MogenunpoBaHue
3aKoOHOMepHoCTeN
WOHM3aLMn MeTansoBs B
ANEKTPonmMTax Ha
OCHOBE MeToaa MNnK-2.1
4, KAHETUECKUX rpachoB MK-2 MK-2 2 lMepeyveHb 8onpocos
npu HanM4yuu
NPOMEXYTOUHbIX YacTuy,
B NPU-3NEKTPOAHOM
crnoe pactBopa
5. MopgenupoBaHue MK-2 MK-2.1 lNepeyeHb sonpocos



https://edu.vsu.ru/
https://mooc.vsu.ru/

HanmeHoBaHune
rll\ﬁ pasgena ancuunnuHebl K%“&';?;;EH OOCTUXEHMNA OueHouHble cpeacTsa
(moayns) KOMMETEHLMM

3aKOHOMEpPHOCTEN MK-2.2
MOHM3aLMN METanNNoB B
3NeKTponmMTax MeToaom
KMHEeTn4eckux rpacos
npu HanM4Yuu
NPOMEXYTOYHbIX YacTuLy
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. lNepeyeHb gonpocos
dropma KOHTPOrS — 3a4eT C OLIEHKOW

20 TunoBble OLEHOYHbIe cpeAcTBa M MeToAMYECKMEe MaTepuanbl, onpeaensroLwime
npoueaypbl oLueHUBaHUs

20.1 TeKywMIn KOHTPONb yCNeBaeMocCTun

KoHTpornb ycneBaemocTu no AMCUUNIMHE OCYLLEeCTBNSAeTC B hopme ABYX MMCbMEHHbIX
KOHTpOnbHbIX paboT. MNepBasi KOHTpoNbHas paboTa BKI0YaeT BOMPOCHI C NEPBOro no AeBsAThIN, BTOpas
— ¢ 10-ro no 19-n.

TpeboBaHUA K BbINONHEHMIO 3a4aHUI: Hanbonee NONHOe 1 KpaTkoe N3NoXeHue CyTu Bonpoca.
OTBeT OOMmKeH oTpaXkaTb CNOCOOHOCTb 0Oy4atoLeroca NPUMEHSATb 3HaHNE 3aKOHOB TEPMOOVNHAMMKM
HeobpaTMMbIX MPOLIECCOB K NPAKTUYECKMM 3adavam, yMeHne pabotaTb C nuTepaTypon U HaxoauTb
HYXXHYI0 MHhopMaLumio. B aTOM criyyae BbICTaBNAETCS OLEHKa 3a4TEHO.

20.2 NpomexyToyHasa aTrectauus

MpomexyToyHas aTTecTauus OCyLLECTBAETCS Mo pe3ynbTaTaM KOHTPOMbHbIX paboT. Mpu
yCneLHOM NMPOXOXAeHUM TeKyLen aTTecTauun 3a4eT BbiCTaBNsieTcst asToMaTuyecku. B cnyyae, ecnu
obyyvatoLmiics He cnpaBuscs ¢ 3agaHUsIMN KOHTPOIbHbIX PaboT, OH Nofy4aeT BONPOChH! U3 NepeyHst Ans
NPOXOXAEHNSA MPOMEXYTOYHON aTTecTaumu.

TpeboBaHus K BbINOMHEHWUIO 3aAaHWUIA: Hanbonee NoNHOE M KpaTkoe U3NoXEeHUe CyTU Bonpoca.
OTBeT [OIMKEH OTpaxaTb CNOCOBHOCTbL 00Yy4aroLLErocst NPUMEHSITb 3HAHNE 3aKOHOB TEPMOAUHAMMUKN
HeobpaTUMbIX MPOLIECCOB K NPaKTUYeCckMM 3afavam, ymeHne paboTaTtb ¢ NUTepaTypor U HaXoauTb
HY)XXHYI0 MHpopmaLuio. B aTOM criydae BbICTaBMSAETCSA OLEHKa 3a4TEHO.

MepeyeHb 8orpocos:

1. OnemeHTapHble CTagMM UM MNPOMEXYTOYHble BewlectBa. KuHeTuyeckme Mapwpytbl U
CTEXMOMETPUYECKME 4YMCNA IJNEMEHTAPHbIX CTaaun. DBpyTTo-ypaBHEHMST XUMUYECKUX peakuun wu
CTeXnomMeTpuyeckue ypaBHeHUs Ang pasnnyHbiX KWUHETUYECKNX MapLUpPYTOB.

2. YpaBHeEHME 4N CKOPOCTU O4HOMAapPLUPYTHON MHOrOCTagMMHOM peakunn B CTauMOHAPHOM COCTOSIHUM.
KuHeTudeckada TpakToBKa XMMMYECKOro cpoacTea ANd OAHOMAapLUPYTHOM MHOrOCTaAUNHON XMMUYECKOWN
peakuun B CTaLMOHApPHOM COCTOSIHUM.

3. Monatne rpadba, npumepbl. CBA3HblIE M HECBA3HbIE rpadbl, ANNEpoBbl rpadbl, AepeEBbA U feca,
LMKITbl U EePEBbS, OPUEHTUPOBAHHbIE rpadbl, MynbTUrpadbl.

4. OTKpbITblE WM 3aKpbiTble NOcnegoBaTeNbHOCTU 3NEeMEHTapHbIX CTaguMi No XpuctuaHceHy. Metopg
KMHETUYECKUX rpadoB NPUMEHUTENbHO K OMUCaHUIO OTKPLITbIX MOCnefoBaTeNbHOCTEN 3NeMeHTapHbIX
cTagun no XpuctmaHceHy.

5. HyneBas BepwwuHa kuHeTnyeckoro rpadgpa, padotsl M.UN.TEéMknHa. BbipaxkeHne ansa craumoHapHbIX

KOHLIEHTpaLMIA NPOMEXYTOYHbIX BELLECTB HA OCHOBE MeToda KMHeTudeckux rpadpoB. MpeacrtaeneHue
KMHETUYECKNX MapPLLPYTOB KaK LMKIOB Ha KMHETUYECKOM rpade.



6. YpaBHeHUs1 NS CKOPOCTEN peakuni MO KMHETMYECKMM Maplupytam. BoipaxeHus [nss cKopocTemn
OpyTTO-peakunin B CTaLMOHApHOM CO-CTOSIHUM Ha OCHOBE MeTOoAa KUMHETUYECKNX rpadoB.

7. MopgenupoBaHue ABYX- W TpexcTaguWHbIX MPOLECCOB WOHM3aLMU MeTansioB B OMEeKTPONnTax.
CooTHoLWeHne Ans KOHLEHTpauMi MOHOB B MPOMEXYTOYHOM CTEMNEHW OKUCIEHUS B MPUINEKTPOLHOM
crnoe pacTtBopa.

8. YpaBHeHne CKOpOCTM MOHM3auMM MeTanna B CTalMOHApHOM COCTOSHMM B obuiem Buae. YacTHble
crnyvyam obLwero ypaBHeHVUs ONsi CKOPOCTU peakuum B CTauMOHAPHOM COCTOSHUM NPU PasfnyHbIX
CKOpOoCTbONpeaensaLLnx cTagusix.

9. MogenupoBaHue BANAHNA AU dY3UOHHBIX OrpaHUYEHNA Ha 3aKOHOMEPHOCTM MOHM3aUUK MeTanna B
CTaLMOHAPHOM COCTOSHUM MEeTOAOM KMHeTu4eckmx rpadpoB. MHoroctaguiHaa peakums MoHu3auum
MeTanna npu Hanuuunm AMAP@Y3NOHHBIX OrPaHMYEeHUn Kak npyMep MHOrOMapLUpyTHOro npoLecca.
MpyMepbl MHOrOCTaAWMHBIX peakunin MOHM3aUMM MeTanmna: pacTBOpeHWe amarnbrambl WHOMS,
WoHU3auusa meam B cynbdaTHOM pacTBoOpe.

10. MopgenupoBaHne npoLecca WOHU3auUuM MeTanna B MNPUCYTCTBUM  OKUCIIUTENEN MeToOoM
KMHEeTMYEeCKNX rpacos..

11. TepmoguHamumyeckoe U  KUHETUYECKOE COMpPsPKEeHWE peakuuin UWoHM3auMM MeTanna wu
BOCCTAHOBIIEHUSA OKUCIUTENSA MPU Hanuymm obLIMX MPOMEXYTOYHbIX CTagun: B3auMOLEeNCTBME MOHOB
MeTanna B MNPOMEXYTOYHOW CTerneHW OKUCIeHMs C okucnutenem. 12. Ycnosuda gns peanusauum
KaTanusa, TepMOANHAMNYECKOTO COMPSPKEHUSA N XMMUYECKON UHOYKLUUN NPU COBMECTHOM MPOTEKaHUM Ha
OLHOM 3NeKTpoae peakuuin MoHM3auumn meTanna n BOCCTaHOBIIEHUS OKUCTIUTENS.

13. MogenupoBaHue ABYX- W TPEXCTAOUMHbBIX peakuun WMOHU3auMM MeTamn-fioB B 3fEKTPONUTax.
CooTHOWeEHNe ANnd  KOHUEHTpauuMrh NPOMEXYTOYHbIX MOBEPXHOCTHBLIX YacTul, B CTauWUOHaPHOM
COCTOSIHUM B 0OLLEM BUAE.

14. YacTHble cnydanm o6Lero ypaBHEHWs ONS CKOPOCTU peakuun B CTauMOHApPHOM COCTOSIHAM Npw
pasnunyHbIX CKOopocTbonpeaensowmnx ctaguax. KoHKpeTHble npuMepsbl: NpoLecChl MOHU3aummn xenesa,
HWUKens, Meau B pasnuyHbiX cpeaax.

15. MogenupoBaHue aBneHns NAaCCMBHOCTM METarIoB METOAOM KUHETUYECKNX rpadoB.

TepMO,D.VIHaMI/I‘-IeCKOG N KNHETU4YeCKoe conpsaxeHune npoueccoB NoHM3aunnm metanna n BOCCTaHOBITEHUA
oKucnunTena npu Hanan4mm o6LLmX NPOMEXYTOUHbIX YaCTuL, Ha NOBEPXHOCTUN MeTanmna.

16. Ycnosusa ang peanusaumm XMMUYECKON MHAYKUNN. DNEKTPOXUMMUYECKOE N XMMUYECKOE COMNpSKeHne
COBMECTHO MNpPOTEKalLWmMX SNEKTPOOHbIX peakuun. XMMUYECKoe pacTBOPeHWe MeTannoB B
9NEeKTponMTax Kak npedenbHbIi  Cryv4anl XUMUYECKOrO  COMPSHKEHUS COBMECTHO MPOTEKALLMX
3NEKTPOLHbIX peaKL .

17. O6wee npencraeneHne o6 nHTerpanbHom npeobpasoBaHun Jlannaca — KapcoHa. Nouck pelleHnin
cucTeM OBbLIKHOBEHHbIX NIMHENHbIX AnddrepeHumnanbHbIX YpaBHEHUIA C NMOCTOSAHHBIMU KO3 ULMEeHTamm
C NPUMEeHeHneM nHTerpansHoro npeobpasoBaHus Jlannaca — KapcoHa.

18. MeTon KuHeTu4yecknx rpadoB MNPUMEHUTENBHO K OMNUCAHUID MNEepexofHblX MpPOLIEeCCOB.
MopenupoBaHne HeCTaLMOHapHbIX 3MEKTPOAHbLIX MPOLECCOB C ABYMS U TpeMsi MPOMEXYTOYHbIMM
yacTuLuaMn MeToOM KMHETUYECKMX rpad)oB C NPUMEHEHNEM UHTerpanbHoOro npeobpasoBaHuns Jlannaca
— KapcoHa.



