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PABOYASA NPOrPAMMA YYEEHOW OUCLUUNIIUHbBI
B1.0.13 CoBpemMeHHas cpusnyeckasa xumus

1. Koa n HaumeHoOBaHMe HanpaBfieHUA NOAroToBKU/cneunarnbHOCTU:

04.03.02 Xumus, dmsnka n mexaHuka matepmanos

2. Mpodunb noagrotoBku/cneunanusauua: MaTtepuanosegeHne n HAYCTPUS HAHOCUCTEM
3. KBanudmkauusa BbinyckHuKa: 6akanasp

4. dopma oby4yeHuUA: oYHas

(3]

. Kacbegpa, otBevarowan 3a peanusauuio ANCLUUNIIUHBbI: (PU3NYECKON XNMUN
6. CoctaButenu nporpammbl: Mopo3osa Hatanbs bopucoBHa, K.X.H., 4OLEHT

7. PekomeHgoBaHa: HMC xumundeckoro gakynbteTta ot 19.04.22, npotokon Ne 3

8. Yue6HbIN roa: 2023/2024 CemecTp(bl): 3, 4



9.Uenu n 3agaun y4e6HOM ANCLUUNNUHDI
Llenbto ocBoeHNst y4eBHOM ANCLMNNUHBI SIBSIETCS: chopMMUpPOBaTb CUCTEMY 3HAHUI O
pyHOAMEHTanNbHbIX 3aKOHaX NPOTEKaHUS PUUKOXMMUYECKMX NMPOLECCOB Y XMMUYECKNX PEaKLIUA.

3agaun y4ebHOM OMCUMNITNHDI:
- 0aTb OCHOBbI XMMWUYECKON U SNEKTPOXUMMUYECKON TEPMOANHAMMKMN, B TOM YUCHEe TEPMOANHAMUKM
TBEpAodasHbIX peakumi;
- NO3HAKOMUTb C YYEHNEM O XMMUYECKOM 1 (ha30BOM paBHOBECUY;
- AaTb OCHOBbI YY4EHUSI O pacTBOpaXx.

10. MecTo y4ye6HoM aucumnnuHbl B cTpyktype OOIM: B1. O6ga3aTenbHas 4YacTtb

11. NMnaHupyemble pe3ynbTaTtbl 00y4YeHUs no aucuumnnuHe/Moaynko (3HaHWUSA, YMEHUs, HaBbIKK),
COOTHECeHHble C NNnaHMpyeMbiMWU pes3ynbTaTaMuM OCBOEHUS oOOpa3oBaTeNnbHOM NpPOrpaMmmbl

(KoMneTeHLUAMU) N HAUKATOPAMU UX [OCTUXKEHUA:

Kog HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTbl 06y4eHns
KOMMeTeHL MK
Ol1K- | CnocobeH OlK- | UcnonbayeTt npu 3HaTb:  OCHOBHble  TEOpWUW,  3aKOHbl U
1 ncrnonb3oBaTtb Npu 1.1 peLueHnn 3agay onpeaeneHus dumsnueckon XUMmUu,
peLueHumn 3agay npoceccroHanbHoOM SMEKTPOXUMMH, dmanueckom XMMUU
npoceccuoHanbHo AeATenbHOCTH MOBEPXHOCTHBIX SBMIEHUI 1 KONMOWAHBIX CUCTEM
" geATenbHOCTU TeopeTnyeckme
NOHVMaHune OCHOBbI (h13unKo- YmeTb: NPUMEHSATb OCHOBHble 3aKOHbI
TEeopeTUYeCcKnx XMMUN COBpPEMEHHON (PU3NYECKOM XMMUWN NPU peLleHnn
OCHOB XMMWMU, NonynpoBOAHUKOBBIX | NPod)eccMoHanbHbIX 3agad
(0o J7K1VIN7 mMaTepuanos
mMaTepuanos u OlK- | Ucnonb3ayeT npu Bnapetsb: TEOPETNYECKUMMU ocHoBamMu
MeXaHWKu 1.2 peLleHnmn 3agad dusmyeckon  xMMuMM AN MHTepnpeTauuu
maTepuanos npodeccuoHarnsHon pe3ynbTaToB 9KCNEPUMEHTA.
AesaTenbHoCTH
TeopeTuyeckue
OCHOBbI CTPYKTYPHOM
XUMUN
HeopraHUYecKnx
mMartepvanos
OMNK- | UcnonbayeT npu
1.3 pelleHnn 3agad
npodeccnoHarnbHON
AesaTenbHoCTH
TeopeTuyeckue
OCHOBbI MEXaHMWKM
mMaTepuanos
OlK- | Mpegnaraet
14 MHTEepnpeTauuio
pe3ynbTaTtos
9KCMEPUMEHTOB 1
pacyeTHoTeopeTn4ec
Knx pabot ¢
ncrnonb3oBaHMeM
TEOopeTUYECKNX OCHOB
XUMUK, PU3NKN n
MEeXaHWKK
MaTepuanos
OlIK- | CnocobeH OTllK- Pabotaet ¢ 3HaTb: npaBuna TexHuWkn 6e30nacHoOCTU npu
2 NpPOBOAUTBL C 2.1 XUMUYECKMMM paboTe C XMMU4eCcKuMn BeLLLecTBaMu
cobntogeHnem BelecTBaMu ¢
HOPM TEXHUKM cobnogeHnem Hopm YmeTb: NpoBOANTb 3KCNEpPUMEHT no
6e3onacHocTu TEXHUKN nccneaoBaHuio peakumn, npoLeccos "
9KCMEPUMEHT No 6e3onacHocTu maTtepuanos c npumMeHeHvem n3nko-
CuHTe3y u aHanunay | OlK- MposoamnT XUMUYECKUX METOOO0B UCCNEeNoBaHUSA
XUMUYECKUX 2.2 9KCMEPUMEHT Nno




BELLIECTB, nccnegoBaHumio Brnagetb: MeTtogamu  pusanveckom  XMmuu,
nccnegoBaHuto peakuun, NpoL.eccoB ANEKTPOXUMUM, KONMMNOWAHOW  XMMUM  AnS
peakuun, N matepmanos c nccrnegoBaHns CBONCTB BELWECTB U MaTepuarnos
npoLeccoB U MCMNoNb30BaHNEM C  UCMOMb30BaHMEM  CEPUMHOIO  Hay4YHOro
mMartepuanos, CTaHOapTU3NPOBaHHbI | 06opyaOBaHUS
AnarHocTuke X npoueayp
dur3nyeckux n Ol1K- Mposogut
MexXaHU4ecKux 2.3 cTaHAapTHble
CBOWNCTB onepaumm no
mMarepuanos ONarHocTuke

PU3NYECKUX 1

XMMWYECKNX CBOWCTB

mMarepuanos

OrK- MpoBoant
2.4 nccnegoBaHus

CBOWCTB BELLECTB U

mMarepuanos c

MCMNoib30BaHNEM

CEPUNHOIO Hay4YHOro

obopyaoBaHus

12. O6bemM AUCLUUNNUHBLI B 3a4eTHbIX eguHuLax/vyac. — 7/252.

dopmMa NpPOMEXYTOYHOW aTTecTauum (3ayem/sk3ameH) 3 CeMecTp - 3a4eT C OLEHKOMW, KypcoBas
paboTa,4 cemecTp - 9K3aMeH

13. TpyaoeMKoCTb NO BuAaM y4ebHom paboTbl

TpyaoemMKocTb
Bug y4ebHol paboTbl Bcero Mo cemectpam
3 cemecTp 4 cemecTp
AyanTOpHbIE 3aHATUSA 162 54 108
B TOM 4uncne: nekunmn 90 36 54
npakTnyeckmne - - -
nabopartopHble 72 18 54
CamocTtosaTensHasi pabota 54 18 36
dopma NpoMEXYTOYHOM aTTecTaLmm
36 0 36
(3a4em — 0 yac. / 9k3aMeH —  4ac.)
WToro: 252 72 180
13.1. CopgepxaHMe QUCLUMNIUHDI
nn Havmerosakme CopnepxaHue pasgena QuCUUnuHbl
pasgena oucumMnivHbl Aep pasf Anct
1. lekuum
1.1 3aKkoHbl TepMmoguHaMmnyecknin MeTon onucaHus matepuarnos. TepMmogmHaMmuyeckmne
TEPMOANHAMUKM. cuctemMbl M MX  Knaccudpmkaumsi.  TepmoguHamudeckMe napameTpbl

COCTOsIHUSA cucTeMbl. Temnepatypa. TepMmuyeckoe ypaBHEHUE COCTOSHUS.
YpaBHeHMe COCTOSIHUSA maeanbHOro rasa. YpasHeHue BaH-gep-Baanbca.
OKCTEHCMBHbIE U MHTEHCMBHble napameTpbl. [MapumanbHble MONSApHbIE
BEJTMYUHBI. OHeprus. Pab6orTa. Tennora. TennoemkocTb.
TepmoouHamuyeckoe paBHoBecue. TepmoguHamuyeckMe npoLeccehbl.
PaBHOBeCHble M HepaBHOBECHbIE npolecchl. ObpaTumblie U HeobpaTumble
npoueccbl. Camonpou3BosibHbIE U HECAMOMPON3BOIbHbIE NPOLIECCHI.
BHyTpeHHsis aHeprud. [lepBbll 3aKOH TEePMOAMHAMUKWA. JHTanbnus.
TepmoamMHamuyeckne npouecchbl ¢ ydacTuem upeanbHoro rasa. dyHkuum
COCTOSIHMSA 1 PYHKUMM npoLecca.

BHYTpEHHsIA SHEprus u sHTanbnuMs XuMuyeckon peakuumn. 3akoH [ecca um
ero cnegcteus. Tennotel o6pasoBaHus. Tennotbl cropaHus. NHTerpansHas




n guddepeHumnanbHasa TennoTa pacTBOPEHMS.

3aBMCMMOCTb TEMMNOBOro adhekTa XMMMUYECKOW peakLmnn OT TeMnepaTypbl.
YpaBHeHue Knpxrodpa. CteneHHble psiabl TENNOEMKOCTU. [NpubnmkeHHoe 1
TOYHOE pelleHne ypaBHeHns Knpxroda.

BTopo 3akoH TepMoAMHaMWKM Onsi obpaTUMbIX U HeobpaTUMMbIX
npoueccoB. [puHuun agmnabatHom HegocTwkumocTu KapaTteogopw.
OHTponus. MMpuHUUN BO3pacTaHUs 3HTponuu. VsMeHeHue 3SHTponuu npwm
pasnuyHbIX NpoLeccax. QHTPOMUS XMMUYECKON peakumu.
Xapaktepuctnyeckue  yHKuun.  TepmogmHammyeckme  NoTeHumanbl.
CooTHoweHus Makcesenna. YpaBHeHue mMb6ca-IenbMronbua. XMmMnyeckun
noteHuwan. Xumuyeckass nepemMeHHasl. YpaBHeHue [unG6ca-[iorema.
TepmoguHammyeckme ycrnoswusi paBHOBECHS " Kputepun
CaMOonpoun3BOSbLHOIO NPOTEKaHNS NPOLLECCOB.

1.2

Xummnyeckoe
paBHOBeCUHE

3akoH gencTByowmx Macc. KoHCTaHTa paBHOBECUS XMMUYECKOW peakunu.
[eTeporeHHble  xMMmyeckne paBHoBecus. Wsotepma wu  um3obapa
XUMMYEckon peakumn. puHUMN cMmelleHus paBHoBecus. TpeTui 3akoH
TepmoanHamMukn. PacyeT Xumuyeckoro paBHOBECWUSI B umaeanbHbIX U
peanbHbIX CUCTEMAX.

1.3

TepmoguHamMmuka
pacTBOpOB

TepmogmHamuyeckas knaccudukaums pacTBopoB. MaeanbHble pacTBOpbI.
MpepenbHo pasbaBneHHble, aTtepmanbHble, perynspHble  pacTBOPbI.
WpeanbHble  accouumpoBaHHble  pacTBopbl.  3akoH  Payna  ans
pactBoputens. AKTBHOCTb. KoadduumneHT aktuBHocTU. 3akoH MeHpy ans
AaBrieHns napa pacTBOPEHHOrO BeLecTsa.

KonnuraTuBHble CBOMCTBA pacTBOPOB. TemnepaTypa KUMNeHust uaeanbHoro
pactBopa. Temnepatypa 3ameps3aHWs uWAeanbHOro pacTteopa. 3akoH
pacnpegeneHunst HepHcTa.

1.4

da3oBble paBHOBECUSA

OcHoBHblE MOHATMA TepMOANHaMUKN ha3oBbIxX paBHOBECUN.
CocraBngwwasi n KomnoHeHT. ®asa. YpaBHeHVMe COCTOsHUS hasbl.
Ycnoesue asoBoro paBHoBecusi. BbiBog npaBuna ¢as [mMbbca wu
BapuaHTHOCTb CUCTEMBbI.

padunyeckoe onucaHne ¢as3oBbIX paBHOBECUW. [uarpamma COCTOSIHUS.
[eTeporeHHble paBHOBECUS B OAHOKOMMOHEHTHBIX CUCTEMAX. JHEprus
'mbb6ca npu pas3oBbix NpeBpaLLEHUAX B OAHOKOMMOHEHTHbLIX CUCTEMaX.
TepmoguHaMmnyecknin BbIBOA AuarpamMmbl COCTOSIHUS OAHOKOMMOHEHTHON
CUCTEMbI C MOMOLLbLIO KpMBbIX M300apHO-U30TEPMUYECKOro MoTeHumana.
da3soBble Nepexoabl YNCTbIX BellecTB. YpaBHeHne KnanerpoHa-Knayauyca.
Ouarpammbl  cocTosiHUs  BOAbl,  cepbl, ocdopa. [lonumopdHbie
npeBpaLLleHnsi B OOHOKOMMOHEHTHOW cucteme.

[eTeporeHHble paBHOBECUS B [ABYXKOMMOHEHTHbIX cUcTeMax. Ycnosus
paBHoBecusi das. lNMpuHUunbl nocTpoeHus T-x n P-T cedeHnn ¢asoBbix
anarpamm. TepMoaMHaMWYeCKUn BbIBOA OCHOBHbLIX TWUMOB Auarpamm
COCTOSIHUSI OBYXKOMMOHEHTHBLIX CUCTEM C MOMOLLLI KPUBbLIX M306apHO-
N30TEePMNYECKOro noteHuuana. OByxdasHoe paBHOBecHe:
OBYXKOMMOHEHTHbIE CUCTEMbl C HEOrpaHWYeHHOW U  OorpaHUYeHHOWM
pacTBOPMMOCTbLIO KOMIMOHEHTOB.

[1BYyXKOMMNOHEHTHbIE CUCTEMbI C 3BTEKTUKOW. [JBYXKOMMOHEHTHbLIE CUCTEMbI
C KOHTPY3HTHO M MHKOHIPYSHTHO MNABALWMMCH XUMUYECKUM COELOMHEHUEM.
[BYXKOMMNOHEHTHbIE CUCTEMbI C 9BTEKTOMAHBIM W NEPUTEKTOUAHBLIM
npeBpaLleHnEM.

["eTeporeHHble paBHOBECUSA B TPEXKOMMNOHEHTHbLIX cuctemax. ['paduyeckoe
npeacraBneHve  coctaBa  TpPoWHbIX  cucteM.  OCHOBHble  TuUnbl
TPEXKOMMNOHEHTHbLIX CUCTEM. TPEXKOMMOHEHTHblE XWAKME CUCTEMbI.
TpexKoMNOHEHTHbIE CUCTEMbI C TPOMHOW 3BTEKTMKOW. [lonutepmuyeckme u
nsotTepMmnyeckune paspesbl.

BogHo-coneBble cuctembl. Cnocobbl ux rpaduydeckoro m3obpaxeHus
(fwbbca, Poseboma, CkpenHemakepca, WeHeke). lNyTtn kpuctannusauumm
npy Un30TEPMUYECKOM WucnapeHun. BbicanuBaHue. B3avMHble cucTemsbl.
$a3zoBble gnarpaMmMbl 06paTUMBbIX 1 HEOBPATUMbBIX CUCTEM.

1.5

OcHoBbl TEOPUN
anekTponuToB. NoHuka

OnekTponuTtuyeckass guccoumauus. Teopus Appenuyca. VoH-gunonbHoe
B3aMMOAENCTBME B pacTBopax 9fekTponuMToB. JOrekTpocTaTnyeckas
Teopus pacTBOPOB 3NeKTPonuToB. KosduumneHTbl aKkTMBHOCTMU.

OneKTPOonpoOBOAHOCTL PacTBOPOB 3JMEKTPONUTOB. Teopust 3MeKTpPUYeckown
NPOBOAMMOCTM  PacTBOPOB  3MEKTPONUTOB.  ONEKTPOOPETUHECKUN  ©




penakcaumoHHbin addekTol. Addektbl BuHa, [ebas-PanbkeHrareHa wn
dapages.
CTpoeHMe n 3neKkTponpoBOAHOCTb pacnyiiaBoB corier U okcuaoB. VoHHble

Kpuctannel, npumecHole U  amMopdHble TBepable  SNEKTPOnuUThI,
cynepvoHukn. Teepable NONUMEPHbIE 3NEKTPOUThI.
1.6 OcHoBbl anekTpoxumun | PaBHoBecne Ha rpaHuue  9MekTpoa/pacTBop.  ONEeKTPOXMMUYECKUN
reTeporeHHblX CUCTEM. | MoTeHuuwan. PaBHoBecMe B 3MEKTPOXMMMYECKOW Lenu. ONeKTpoaHbIN
OnekTpoanka noteHuman. YpaBHeHne HepHcta. Onektpogbl | 1 Il poga. OkucnutensHo-
BOCCTaHOBUTESbHbIE anekTpoabl. OnekTpoxnmmnyeckme uenu.
KoHUEeHTpaUMOHHbIE N XUMUYECKME Lienu.
Memb6paHHoe paBHOBecune. MembpaHHbI noTeHuman. MoHcenekTnBHble
anektpoabl. ®depmeHTHble anekTpoabl. bBuonornyeckne membpaHbl.
BroanekTpoxumusa. BuoceHcopbi.
[lBOVIHON 3neKTpuYeckuii Criol U aacopOUMOHHbIE SABMEHUS Ha rpaHuLe
AMNEKTPOA/3NEKTPONNT.
OCHOBbI 3NEKTPOXMMUNYECKON KMHETMKW. [MnoTHOCTb Toka. [Monspusauus
anektpoga. [lepeHanpsbkenne. CTagum  9nMeKkTpogHOro  mpouecca.
lMepeHanpsokeHne nepexoda 3apsifa. Anekrtpokatanua. [NepeHanpspkeHve
Xummyeckon peakumn. [epeHanpsbkeHne guddysun. lNepeHanpsaxeHue
Kpuctannusaumn. HanpsxxeHve pasnoxeHus.
1.7 TepmoguHamuka [MoBepXxHOCTHOE HaTsXeHue xuakocTen. [NoBepxHOCTHAs aHeprnsa TBepablX
NMOBEPXHOCTHbIX Ten. MeTtogbl pacyeta M u3amepeHus. HepaBHOBecHas TepmoguHamuvka
ABNEHNN MOBEPXHOCTHbIX sABMEHUN. OCHOBHbIE 3aKOHbl KanuMmsipHbIX SBMEHWUN
(NMannac, KOHr, TomcoH, M66c). Agcopbumusa B AWCNEPCHBIX CUCTEMAX.
[MoBepxHOCTHO-akTUBHbIE BelecTBa. CamoopraHmsaums B aacopbunoHHbIX
cnosx.
1.8 OwncnepcHble cuctembl: | MonekynsapHO-KMHETMYECKUE CBOWCTBA AMCMEPCHBIX CUCTEM: BPOYHOBCKOE
GasoBble CBOWCTBa M | ABWXeHue; anddysns; ceguMeHTauus; Koarynsauus. JOneKkTpudeckue
0COBEHHOCTH CBOWCTBA OMCMEPCHbLIX CUCTEM: ANeKTpodopes; 3NeKTpoocMoc. Asposonu.
dopmMMpoBaHUS U MeHbl. 3mynbcumn. CycneHsum 1 3omM.  MuuennoobpasoBaHue.
paspyLueHus Contobunusaums. KoHpgeHcaLlmoHHoe obpaszoBaHue NModobHbIX
ancnepcHblx cuctem. Teopus HepsirmHa-JlaHoay-®epses-Oeepbeka. Ponb
SHTPONUNHLIX aKTOPOB.
2. MpakTnyeckue 3aHATUA
He NpegycMOTPEHbI y4ebHBIM NNaHOM
3. JlabopaTopHbIe 3aHATUSA
3.1 3aKoHsbI OnpepeneHue TennoBbIX 3PdeKTOB, onpeaeneHne TeNNOeMKOCTU XUOKUX
TEPMOANHAMUKMN 1 TBepAbIX BELEeCTB, onpeaeneHe TemnepaTypHoro koadduuneHTa
HaNPsHKEHUS ANEKTPOXMMUYECKON Lienu.
3.2 Xnmnyeckoe PacyeT KOHUEHTpaLuMOHHOW KOHCTaHTbl pPaBHOBECUS, W30MUeCTUYECKNI
paBHOBeCUe MeTOA OnpeaeneHnst KOHCTaHT paBHOBECUS CrabbIX 9NEeKTPONNTOB
3.3 PacTtBopebl Kpvockonusa, nocTpoeHne AuarpaMMbl COCTOSIHUS «KMAKOCTb-Map» Mo
OaHHbIM NEePEroHkM GMHAaPHbIX XXUOKNX PacTBOPOB.
3.4 da3oBble paBHOBecus | [locTpoeHne guarpamm «TemnepaTypa-cocTaBy ABYX U TPEXKOMMOHEHTHbIX
cuCcTEM
3.5 OcHoBbl TeOpUn OnpegeneHne npegenbHONM MOMSAPHOW 3MEKTPONPOBOAHOCTU CUMbHBIX WY
3NEeKTPOonuTOoB. MIoHMKa | criabblx 3NEKTPONMTOB,
3.6 OcHoBbl anekTpoxumun | OnpegeneHve CTaHAAPTHOIO  3MEKTPOAHOro  MoTeHuuana anekTpoga
reTeporeHHbIX CUCTEM. | NMepBOro poAa, NPOCTOro U CROXHOIO OKUCMUTENbHO-BOCCTAHOBUTENBHOMO
OnekTpoanka anektpoga. CTeKknaHHbIN  9MeKTpog U ero  ucrnonb3oBaHWe B
noteHumometpuun. OnpepeneHve 3C ranbBaHUYECKOro 3MNeMeHTa,
KOPPO3MOHHbI 3NEeMEHT
3.7 TepmoguHamuka M3yyeHne agcopbumm MNMAB Ha TBepabix agcopbeHTax, Ha rpaHule pasgena
NOBEPXHOCTHbIX BOJa-BO3ayX.
ABMEHUI
3.8 OucnepcHoble cuctemsl: | MNpurotoBneHne KonmnowaHblX pacTBOPOB U U3y4eHMEe UX Koarynsauuw,

0a3oBble cBOWCTBA U
0COOEHHOCTH
dopmmnpoBaHna n
paspyLleHust

NPUroTOBMNEHNE 3MYNBbCUA TUNa «BOAa B Macre» M «Macno B BoOAe»,
konnouaHas 3awmta BMC




13.2. Tembl (pa3penbl) AUCUMNNUHBLI U BUAbI 3aHATUN

Bugpl 3aHATUI (KONTMYECTBO YacoB)
Ne HanmeHoBaHue TemMbl
CamocTtosATenbHas
n/n (pasgena) gucumnnuvHel | Nekuun MpakTuyeckme | JlabopaTopHblie pa6oTa Bcero
1 | 3aKoHbl TEpMOAMHAMMKM. 8 - 6 2 14
2 | XumMmnyeckoe paBHoBecue 6 - 4 4 14
3 | PactBopbl 10 - 4 6 18
4 | ®a3oBble paBHOBECUS 12 - 4 10 26
5 OcHoBbI TEOpPUM 12 i 14 8 34
3MNeKTponuToB. VIoHUKa
OCHOBbI 31IEKTPOXUMUN
6 | TE€TEePOreHHbIX CnCTeM. 12 ) 16 8 38
AnekTpoanka
TepmognHamuka
7 | NOBEPXHOCTHbIX SABNEHMWI 14 - 12 12 36
[dvcnepcHble cucTems:
©a3oBble cBONCTBA U
8 | ocobeHHOCTH 16 - 12 6 34
dopmMMpoBaHUS 1
paspylieHus
Wtoro: 90 - 72 54 216

14. MeToguyeckme ykasaHuA ans obyyarowmMxcsa Nno OCBOEHMIO AUCLMNIIUHbI

MoprotoBka k nabopaTopHbiM 3aHATUAM. CamocToATeNbHOE U3ydeHne oTaenbHbix Tem. CocTaBneHve
KoHcnekToB. CamocTosaATenbHOe BbINONHeHMe nabopaTopHbix paboT. loaroToBka K TECTUPOBAHWIO,
ay4VTOPHOW KOHTpOnbHOM paboTe. BbinonHeHne goMallHUX 3agaHuii. BeinonHeHne KypcoBown paboTbl.
MogrotoBka K NPOMEXYTOYHOW aTTecTaumun.

Mpun peanusaumm AMNCUNNAMHBI C UCNOSNb30BaHNEM ANCTAHLUMOHHBLIX 06pa3oBaTeNbHbIX TEXHONOMIA
NCNONb3YTCHA MHCTPYMEHTbI 3NIEKTPOHHON MHOPMaLMOHHO-06pa3oBaTensHon cpeabl BIY
«OnekTpoHHbI yHnBepenteT BIY» (https://edu.vsu.ru) n/nnmn “MOOK BI'Y” (https://mooc.vsu.ru),
cepsucbl BuaeokoHdepeHuun (BigBlueButton, Zoom, Discord n ap.), anekTpoHHas noyTa,
MeCCeHXepbl U coLceTH.

15. NMepevyeHb OCHOBHOM U AONOJSIHUTENILHOW NUTEpaTypbl, PECYpCOB UHTEPHET, HEObXoaUMbIX
AN OCBOEHUA AUCUMNIUHLI (CHIUCOK Jflumepamypbl ogopmrsemcs 6 coomeemcmeuu c¢
mpebosarusimu TOCT u ucrionb3yemcs obujasi CK803Hasi Hymepauus 0511 ecex sudo8 UCMOYHUKO8)

a) OCHOBHas nuTeparypa:

Ne n/n McToYHMK
Kyopswesa H.C. dusnyeckas xumua / H.C. Kyapsawesa, J1.I'. BoHaapesa. — Mocksa : lOpawT,
1
2013. - 340 c.
EpemuH B.B. OcHoBbl 06LLel 1 hruanydeckon xumum : y4eb.nocobuve ons cryq. Bbicw. yyeo.
2 3aBefieHu, oby4. no HanpaeneHnto «Xumus» / B.B. EpemuH,. A.A. BopLieBcknin. —

JonronpygHeivi : Untennekr, 2012. — 847c.

HamackuH B.6. 3nekTpoxmmus : [ysebHoe nocobue gnsa ctya., obyy. No HanpaBreHUo NoaroT.

3 "Xumns"] / B.b. OamackuH, O. A. Metpun, I'. A. UmpnuHa .— N3g. 3-e, ncnp. — CaHkr-lNMeTepbypr
[v gp.] : Jlanb, 2015 .— 670 c.

4 Cymm B.[. KonnougHas xumus / B.[. Cymm. — M. : Akagemus, 2013. — 238 c.

BensieB A.lN. ®uandeckas u konnoungHas xmmus / A.T1. Benses, B.W. Kyuyk ; nog pea. A.l.
Bensesa. M. : TOOTAP-Megua, 2014. — 751 c.

0) fononHUTEenbHasa nuTeparypa:

Ne n/n McTOYHMK
6 ®usmyeckas xumusa : B 2 kH. / nog pea. K. C. KpacHosa. - M. : Beicwasi wkona, 2001. — KH. 1 : CtpoeHne
BewlectBa. TepmogmHamuka. — 511 c. - URL:http://www.lib.vsu.ru/elib/books/b41156.djvu
7 Ctpombepr A.l'. Puanyeckas xumusa / A.I'. Ctpombepr, .M. CemyeHko. - M. : Beicw. wk., 2001. - 527 c.
8 DUINKO-XMMUYECKUI aHANMN3 MHOTOKOMMOHEHTHbIX cuctem / FO.IM. AdmHoreHoB [u ap.] - M. : MOTU, 2006.
—-329c.
9 TpeTtbsikos HO.[l. BBegeHue B xumuio TBepaodasHbix Matepuanos / FO.[l. TpeTbskos, B.U. MNMytnses. - M. :

M3a-8o Mock. yH-Ta : Hayka, 2006. — 399 c.



https://edu.vsu.ru/
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10 MonTopak O.M. TepmoamHamuka B ousmdeckon xumum / O.M. MonTtopak. - M. : Beicw. wk., 1991. — 318 c.

11 ma3oe B.M. OcHoBbl chmnsmyeckon xumum / B.M. Mnasos. - M. : Beicwas wkona, 1981. — 455 c.

12 OTkuHC M. Pnsnveckas xummsa : B 2 1./ . ATkmHC. - M. : Mnp, 1980. - T. 1. - 580 c. -

URL :http://www.lib.vsu.ru/elib/books/b35566.djvu

13 [opoueHko A.IM. PU3UKO-XMMUYECKNIA aHaNN3 rOMOreHHbIX U reTeporeHHbIX cuctem / A.IN. FopolyeHko. -
Kues : HaykoBa gymka, 1978. — 490 c.

14 TpeTbskos HO.[l. TeepaodasHblie peakumu / HO.[. TpeTbskos. - M. : Xumusa, 1978. - 360 c.

15 Bect A. P. Xumusa TBepgoro tena : teopust n npunoxeHuns: B 2 4. / A. Bect. - M. : Mup, 1988. — 4. 1. — 555
c. - URL:http://www.lib.vsu.ru/elib/books/b45244.djvu

16 Bect A.P. Xumuns TBepaoro tena : Teopusa n npunoxenus: B 2 4. / A. Bect. - M. : Mup, 1988. - 4. 2. — 334
c. — URL:http://www.lib.vsu.ru/elib/books/b45245.djvu

17 KHoTbko A.B. Xumus teepgoro tena / A.B. KHoTbko, M.A. MpecHsikos, KO.[. TpeTbsako.. - M. : Academia,
2006. — 301 c.

dusnyeckoe metannoseaeHue. / nog pea. P.Y. Kana, IN. XaaseHa ; nep. ¢ aHrn. nog pea. O.B. Abpamosa,
Y.B. Koneukoro, A.B. CepebpsikoBa. - M. : Metannyprus, 1987. — T. 2 : ®a3oBble NpeBpaLleHus B
MeTannax 1 cnnasax 1 cnnasbl ¢ 0cobbiMK PU3M4ECKMMM cBONCTBaMU. — 623 C.

19 HamackuH B.B. Anektpoxumus / b.6. OamackuH, O.A. Metpuia, I.A. Unpnuna ; pea. J1.. Manuukas. - M. :
Xumunsa : KonocC, 2006. — 670 c.

20 Onektpoxumumsa = Electrochimie / ®. Muomangp [v ap.] ; nep. ¢ dp. B.H. 'pacesuya; nog peg. t0.1.
"ambypra, B.A. CadoHoBa. - M. : TexHocdepa, 2008. — 359 c.

18

21 MpuknagHas anektpoxumus / nog pea. A.MN. Tomunosa - M. : Xumusa, 1984. — 519 c.

22 Xnmuyeckme NCTOMHMKKM TOKa : cnpaBoYHuK / nog pea. H.B. KoposuHa, A.M. CkynguHa .— M. : N3g-Bo
M3, 2003 .— 739 c.
23 LWykuH E.O. KonnongHasa xumusa / E. 0. WykuH, A. B. MNepuos, E. A. AmenuHa. - M. : Beicw. wk., 2004. —

444 c.

24 MsryeHkos B.A. [ToBepXHOCTHbIE SABNEHNs u gucnepcHble cuctemsl / B.A. MdardyeHkos ; pea. E.B.
CaswuHkmHa. - M. : KonocC, 2007. — 184 c.

25 Myn Y. HaHoTtexHonoruu / Y. Myn, ®. OyaHc. — M : TexHocdhepa, 2006. - 336 c.

26 HaHoTexHonorusa B 6nvxanwem gecatunetuu. MNporHos HanpasneHuns nccnegosanui // peg. M.K. Poko,

P.C. Yunbsawmc, IN. Anuucatoc, M. : Mup, 2002, 292 c.

B) MH(pOPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLmnansHblie peCYPCbl UHTEPHET)*:
Ne n/n Pecypc

27 | 3oHanbHasi HayyHast Bubnvoteka www.lib.vsu.ru

28 | NHTepHeT nopTtan obpa3oBaTenbHbiX pecypcoB http://window.edu.ru

29 | Hay4yHo-obpasoBaTtenbHbiit canT http://kozaderov.ru

30 | YOMK «CoBpemeHHas cdusmnyeckas xummusy» https://edu.vsu.ru/course/view.php?id=9920

31 YOMK «PU3Nko-xnmmns ANCNepcHbIX CUCTEM U HAHOMaTepuanoB»
https://edu.vsu.ru/course/view.php?id=2085

16. MepeyeHb y4ebHO-meTOAMYECKOro obGecne4vyeHMs ANA CaMOCTOATENbLHOMW PaboTbl (yyebHo-
memodudeckue pekomeHdauyuu, nocobus, 3adaqyHuKU, MemoduyecKue yKasaHusl 1o 8bIMOSIHEHUIO MPaKkmMu4ecKux
(KOHMPOIbHBbIX), Kypcosbix pabom u dp.)

Ne n/n NCTOYHKK
MeTtognueckne ykasaHuss K Kypcy "®usmdeckad xumua" no pasgeny  "Xvumudeckas
1 TepmoanHamuka" / coct. O.A. KosagepoB.— BopoHex : ML, BI'Y, 2011.— Y. 2. : Btropo# 3akoH

TepmMoguHaMukn. XmuMumdeckoe paBHoBecue. - 45 c.

MeTtoanyeckue ykaszaHua K Kypcy "®usmuyeckas xumua" no pasgeny  "Xumudeckas
2 TepmoamHamuka" / coct. O.A. KosagepoB .— BopoHex : UMW Bry, 2012. — 4. 3.
TepmoanHamumka ¢a3oBbIX paBHOBECU N TBEpAodasHbIX peakumi. - 42 c.

BanesnH C.A. lpaktukym no cwuaudeckon n konnovaHonm xumum / C.A. BanesnH.— M. :

3 MpoceeleHne, 1980. — 271 c.
PaBHOBecHble anekTpoaHble cuctemsbl. NoTeHunomeTpus / BopoHex. roc. yH-T ; [cocT.: O.A.

4 Kosagepos, A.B. BeegeHckuin, C.H. Npywesckas, H.6. Mopososa, H.B. Coukas; Hayuy. peq. O.A.
Kosapgepos] .— BopoHex : N3gaTensckuit gom BI'Y, 2021 .— 90 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m21-187.pdf>.

5 3agaHus ona camocTosiTenbHOM paboTbl CTYAEeHTOB No Kypcy "®usmyeckas xmmus" / coct. O.A.

Kosagepos .— BopoHex : ML BI'Y, 2012 .— Y. 1. : Xumuyeckas TepMoamMHamMuka. - 32 c.
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https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXU0kxYnVFdTFMdC1FT3lFRFJmT1d6M1drcGQwWVk5QkpmZFkzX3dITUxvRXJBOFlDQ25FN3FWVFM2TzZ6SmhhVFg1RUNnUUVkSURs&b64e=2&sign=44a504b6680dfe25edf9858fef75643b&keyno=17
https://edu.vsu.ru/course/view.php?id=9920
https://edu.vsu.ru/course/view.php?id=2085

3apaHns ona camocTtosTenbHon paboTbl CTyaeHToB no Kypcy "CoBpemeHHast usmyeckas
6 xumusa" [ONeKTpoHHbI pecypc] : ydyebHo-meToauudeckoe nocobuve pana By3oB. Y. 2
Anektpoxmumums / coct. O.A. Kosagepos. — BopoHex : UIML| BI'Y, 2013. — 32 c.

MpakTnkym no dumanyeckon xummun. KnHetrka n katanus. dnekrpoxummus / [A.B. AbBpameHKoB u

! ap.] ; nog pea. B.B. JlyHuHa, E.I. Areesa. — Mocksa : Academia, 2012. — 298 c.
8 MpakTnkym no npuknagHon anektpoxmmun / nog pea. H.T. KyaopsiBueBa, .M. Bsavecnasosa. -
J1. : Xumns, 1990. — 302 c. URL:http://www.lib.vsu.ru/elib/books/bh38388.djvu
Wartanoe A.A. MNpaktukym no dusmdeckon xummumm / A.A. Watanos, M.K. Mapwako.— M. :
9
Beicwags wkona, 1975.— 284 c.
OnekTponpoBoAHOCTb. KnHeTnka anekTpoxmMmyeckmx npoueccoB / BopoHex. roc. yH-T ; [cOCT.:
10 O.A. Kosagepos, A.B. BeeageHckuin, E.B. bobpuHckas, B.HO. KoHgpawwuH, W.B. lNpoTacoBa;

Hayd. ped. O.A. Kosagepos] .— BopoHex : Wspatensckmi gom BlY, 2021 .— 91 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m21-188.pdf>.

JlabopaTopHbI NPaKTUKYM MO PU3NYECKON XUMUKN | XMMUYECKas KMHETUKa : y4ebHoe nocobue
11 ana sysoB / [B. HO. KoHgpawwuH, C. H. I'pywesckas, H. b. Mopo3soBa, T. A. KpaBuyeHko; nog peg.
A. B. BeegeHckoro] .— BopoHex : MispaTtenbsckun gom BI'Y, 2016 .— 89 c.

BanesuH C.A. lMpaktukym no dwusmyeckon u konnoumgHom xumum / C.A. BanesmH.— M. :
Mpoceelernne, 1980. — 271 c.

C6opHMK NpuMepoB M 3agad no anekTpoxmmum : ydebHoe nocobue / [A.B. BeeaeHckuii n ap.]
.— CaHkTt-lNeTepbypr ; Mocksa ; KpacHogap : JlaHb, 2018 .— 204, [1] ¢

12

13

17. O6pa3oBaTefibHble TEXHONOIMMM, UCNOJSb3yeMble Npu peanuM3aumm y4e6Hon
ANCLUNIINHBI, BKNOYasa AUCTaHLUMOHHbIe o6pa3oBaTtenbHble TexHonoruu (AOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHoOe oGyyeHue):

Mpn peanusauun ANCUUNNNHBI NPOBOAATCSA BBOAHAS, HECKOSNbKO OO30PHbLIX NEKLMK, TekyLias
aTTecTtauusi, CaMoCTOATENbHON paboThbl MO OTAENbHBIM pasaenam OUCUUNIIHDI.

Mpn peanusaunn y4ebHOM AUCUMMAMHBLI UCNOMNBb3YIOTCA 3NIEMEHTbI 3NIEKTPOHHOr0 06yYeHns un
pasnuyHble OUCTaHLUMOHHble Obpas3oBaTesflbHble TEeXHONorMu, nosponstowme obecnevmBaTb
onocpefoBaHHOE B3aMMoZencTBMe (Ha paccTosiHMM) npenogasatenei Ku  obydvarolmxcs,
BKMOYas MHCTPYMEHTbl  3fIEKTPOHHOM  MHGOPMaUMOHHO-0bpa3oBaTensHon cpeabl  BIY
«ONEKTPOHHBIN yHUBepcuTeT Blry» (https://edu.vsu.ru) n/vnn “MOOK BIry”
(https://mooc.vsu.ru), npoBefeHne BeOMHAPOB, BUOEOKOHMEPEHUUn (B TOM 4uUCre C
npumMmeHeHnem cepsucoB Zoom, Discord u agp.), B3auMogencTBmMe B COLICETAX, NOCPEACTBOM
3NEKTPOHHOM NMOYTbl, MECCEHKEPOB.

18. MaTepnanbHoO-TeXHU4YECKoe obecneyeHme AUNCUUNIINHDI:

Y4yebHukn, yyebHo-meTogmyeckue nocodbusi, COOpHUKM 3adad, MynbTU-Meama TEXHUKA, KarnopumeTpsbl,
KPWMOCKOMbI, YCTAaHOBKW AN OnpeaerieHnst TENnOoeMKOCTU, Yy4eOHbid komnnekc "Xumua", yd4ebHo-
nabopaTopHbIn KoMMeke «Pranyeckas 1 KonnomaHas XumMmsa».

19. OueHo4HbIe cpeacTBa ANA NPoOBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

MopsaoK OLEeHKM 0CBOEHMSA obyvaloLmnmmncs y4ebHoro MaTepuana onpeaenseTcs
coaepXaHueM crieayoLmx pasaenos AUCLUUNMUHBIL:

HanmeHoBaHune MuankaTtop(bl
rll\;gn pasgena QUCLUMNIvHbI K?_?&';?;?” JJ,OL:':TI/I)KGI-FI)ISIFI) OueHouHble cpeacTBa
(mogyns) KOMNeTeHumnu
1 3aKkoHbI OrlK-1 OrK-1.1-1.3 MpakTuyeckoe 3agaHue
| TepMoaMHaAMUKN OnnK-2 OnkK-2.3 Kypcosas pa6ota
5 Xumndeckoe OrkK-1 OriK-1.1-1.3 MpakTuyeckoe 3agaHne
" | paBHOBecue OrlK-2 OrlK-2.1,2.4 Kypcosasi paboTa
OlnK-1 OrkK-1.1-1.4 MpakTuyeckoe 3agaHne
3. Pacteope! OrlK-2 OrlK-2.1-2.3 KypcoBas pa6oTa
4, | ®a3oBble paBHOBECHUSI OrlK-1 OliK-1.1-1.4 KypcoBas paboTa
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HavmeHoBaHue WHankaTop(bl
I_'I\ﬁ pasgena QUucCuUuUnIvHbl K?_l“cl';?;;e"' ,D,(ﬂ.)TI/DKeIE)IEIFl) OueHouYHbIe cpeacTBa
(mopgyns) KOMNeTeHummn
OrlK-2 OrliK-2.1-2.4 KoHTponbHasi paboTa
5 OcHoBbl TEOPUN OrlK-1 OriK-1.1-1.4 MbaKTYeCKoS 3aaaHME
" | anekTponuToB. MoHKMKa Orl1K-2 OlK-2.1-2.4 P A
OCHOBbI 3MEKTPOXUMUU
6 reTepOreHHbIX CUCTEM. OrnK-1 OrK-1.1-1.4 MpakTiieckoe 3anaHie
’ AnekTpoanka OriK-2 OrnkK-2.1-2.4
TepmognHamuka
7 NOBEPXHOCTHbIX OlK-1 OlK-1.1-1.4 MpakTiieckoe 3anaHve
" | saBneHun OrK-2 OrK-2.1-2.4
[ncnepcHble CUCTEMBI:
0asoBble CBONCTBA U
8. | ocobeHHOCTU 82&:; 82&:;1:;2 MpakTyeckoe 3agaHue
dopmMmpoBaHUs 1 -
paspyleHus
MpomexyToyHas aTTecTauus
MepeyeHb BONpocos
cdhopma KOHTPONS - 9K3aMeH

20. TunoBble OLEHOYHble cpeAcTBa U MeToAMYECKMe MaTepuanbl, onpegensilowme
npoueaypbl oLleHUBaHUA

20.1. TekyLW M KOHTPOSb YCNeBaeMoCcTu

KOHTpOJ‘Ib ycnesaemMoCTu no amcumnimHe ocywlecTBndaeTcAa C NOMOLLbIO crieayrwnx OUeHOYHbIX

CPeAacTB:
MepeyeHb NpakTUyYeCKMX 3agaHnmn

. OnpepgeneHne TennoBbIX 3(PdeKTOB.
. OnpegeneHne TENNOEMKOCTU XUAKUX N TBEPAbIX BELLECTB.
. OnpegeneHve TemnepaTypHOro KoadduumeHTa HanpsXXeHNA SNEKTPOXMMUYECKON LienMu.
. PacyeT KOHLEHTPALMOHHOM KOHCTaHTbLl PaBHOBECKSA.
. IsonmecTtnyecknin meTtoa onpeaeneHns KOHCTaHT paBHOBECUS cnadblxX 9NEKTPONNTOB.
. OnpegeneHne MonNApHOM MacCbl HESNEKTPONUTA KPMOCKOMMYECKMM METOLOM.
. OnpegeneHne cteneHn guccoumalmm CUNbHOMO ANEKTPONNTa KPMOCKONUYECKMM METOA0M.
. MoctpoeHne guarpamm «TemnepaTypa-coctaB» ABYX U TPEXKOMMNOHEHTHbIX CUCTEM.
OnpeneneHve npegenibHOM  MOSISIPHOW  3NEKTPOMNPOBOAHOCTU  CUMbHBIX UM cnadbix
3NEKTPOSINTOB.
10. OnpepeneHve cTaHOaApTHOMO 3MEKTPOAHOrO MOTEHUWana anekTpoga MnepBoro poaa,
NPOCTOr0 U CNOXHOIO OKUCNNTENTbHO-BOCCTAHOBUTENBHOMO 3NeKTpoaa.
11. CTeKknsaAHHbIN 3NEKTPOA U €ro UCMNOfb30BaHWE B MOTEHLMOMETPUMN.
12. Onpegenenune SC ranbBaHMYECKOro 3fIEMEHTA.
13. KOppO3MOHHbLIN 3NIEMEHT.
14. N3yyeHne agcopbumm Ha TBepabIx agcopbeHTax.
15. N3y4veHne agcopbumm NMAB Ha rpaHuue pasgena Boga-Bo3ayx.
16. MNMpurotoBneHue KonmnonaHbIX pacTBOPOB U U3yYeHMe NX Koarynauuu.
17. MNMpuroToBneHne amynbCUn TMNa «Boga B Macne» n «Macrio B BOge».
18. KonnounaHas 3awmta BMC

©CONOOAWNPR

Mpumep KOHTPONbLHOM PaboThbI

1. Bbluucnute aHTanbnuwo npouecca rmgposinda Mo4eBUHbI MO peaKkunn
H200x) + (NH2)2COp-p) = CO2 (p-p) + 2NH3 (p-p),
no CTaHAapTHbIM TennoTam O6pa3OBaH|/|F|, ncnonb3y4d CripaBo4vHbl€ OaHHbIE.



2. [Ina xumunyeckon peakumm

3anuwunTe BblpaXXeHne KOHCTaHTbl paBHOBECUS t,'C
Kp. C npumeHeHneM ypaBHeHus nsobapsbl p + consit
0O6BACHUTL, B KaKytd CTOPOHY CMECTUTCS 105
paBHOBECKE NpU NOBbILLIEHUM TeMNepaTypbl
CUCTEMBI. 100
3. Kakne pactBopbl Ha3biBalOT MaeanbHbIMM? Kak
N3MEHAITCA TepMoaMHaMMyeckme yHKLUM Npu 95 \ AN
obpasoBaHUn naenbHbIX PacTBOPOB? \ \ 3//
4. Tlo aMarpaMme COCTOSIHMS| Bofa-nponaHon-1 90 AN /
onpegenure: \ ]//
a) Npy Kakon Temneparype 3aKumnuT XUOKOCTb, 85 ~
cogepxawias 80% cnupta n 20% Boabl. Kakos
COCTaB paBHOBECHOIO napa; 80
0) Kakown cocTaB UMeeT a3eoTpon;

B) uncno das n creneHemn ceoboapbl B Toukax 1-3;
r) coctaB pa3 B TOYKE 2 U COOTHOLLUEHNE Macc
da3 B 9TOM TOYKE MO nNpaBuny pbivara?

Am + 3B <> 2Cq) + 3B(n

20 40 60 80
H,O o, %

20.2. NpomexyTo4yHas atTecTayms

MNMpomexyToyHas aTTecTauus No AMCUMNINHE OCYLLECTBMSETCS C NMOMOLLbI CNeaytoLmX OLEeHOYHbIX

CPEacCTB:

Tembl KypcoBbIXx paboTt
1. WNccnegoBaHue (prU3MKO-XMMUYECKMUX CBOUCTB BELLECTB.

2. BnusiHne po6aBok HEaNEKTponMTa Ha B3aUMHY pacTBOPUMOCTb KOMIMOHEHTOB
ABYXKOMMOHEHTHbIX CUCTEM.

H W

Onpep,eneHVle KOHCTaHTbl paBHOBECUA 60pHOIZ KUCNOTbl n3onnectn4ecknm MmeTogomMm.
dn3nKo-xmMmmyeckmne CBOMCTBa BELLECTB.

5. BnusiHne npvpodbl KOMMNOHEHTA Ha B3aVMHYK PacTBOPMMOCTb BELLECTB B ABYX U
TPEXKOMMOHEHTHbIX CUCTEMaX

KpI/ITepMM M WKanbl oueHnBaHUA KypCoBbIX pa60T

OueHKa

Kputepun oueHok

OTnuYHO

YcnewHas 3awmTa BbINONIHEHHOIO UCCNEAOBaHNSA, yMEHNE
MOTMBMPOBATb LiENb 1 3a4a4v UCCnegoBaHus, BbICOKOE
KayecTBO npeacTaBneHns, obcyxaeHns n aHanmsa
9KCMepUMEHTanbHbIX AaHHbIX; NocneaoBaTeNnbHOe U NTIOrMYHoe
onucaHue pesynbTaToB uccnegoBaHus. CTy4eHT NOMHO 1
nNpaBubHO OTBEYaEeT Ha AONOSIHUTENbHbIE BONPOCHI MO TEMe
nccnepoBaHus. Kypcosasi pabota rpamoTHO ohopmIieHa,
NMeEeT YeTKyto CTPYKTYpy. Cnncok ncnonb3oBaHHON
nuTepaTypbl HACYMTbIBAET HE MeHee 7 HaMMEHOBaHWU U
BKITOMAET HEe TONbKO CrioBapu U Y4eOHUKM, HO N Hay4Hble
MOHOrpadun, ctaTb U3 XypHanoB 1 COOPHUKOB Hay4HbIX
KOHbepeHUUn.

XopoLwo

[locTaTouHO ycnelwHasa 3auuTta BblINONIHEHHOIO UccnengoBaHuA,
YMEHNE MOTUBUPOBATL Lelnb 1 3adayvyn nccnegoBaHus,
XopoLluee Ka4eCTBO npencrtaBieHns, o6cy>|<,quM;| N aHann3a

OKCNMepMMeHTarnbHbIX JaHHbIX; nocnegoBaTtesibHOe U Norm4Hoe




onucaHue pesynbTaToB uccnegosaHus. CTyaeHT npaBubHO
OoTBeYaeT Ha AOMNOSTHUTENbHbIE BONPOCHI N0 TeMe
nccneposaHus. Kypcoas paboTa rpamoTHO odopMIieHa,
NMeeT YeTKyto CTPYKTYpy. Cnncok ncnonb3oBaHHON
nuTepaTypbl HACYMTbIBAeT He MeHee 5 HauMeHOBaHWU U
BKITOMAET He TONbKO CrioBapu U Y4€O6HUKM, HO N Hay4Hble
MOHOrpadun, ctaTb U3 XXypHanoB 1 COOPHUKOB Hay4HbIX
KOHbepeHLnn.

y.D,OBﬂeTBOpVITe.ﬂbHO CTyﬂ,eHT npaBuUribHO OTBEYaeT No4YT Ha BCE AONOJIHUTESIbHbIE

YnoBrneTBopuTenbHas 3aluTa BbiNofIHEHHOIO UCCneaoBaHus,
YMEHMEe MOTMBMPOBAaTb LieNb M 3a4a4n UCCrneaoBaHus,
YOOBMNEeTBOPUTENbHOE KAYeCcTBO NpeacTaBneHuns, obeyxaeHus
N aHanus3a aKcnepuMMeHTanbHbIX AaHHbIX; NOcrneaoBaTenbHoe
N He Bcerga YeTkoe onucaHue pesyrbTaToB UCCIeAoBaHMS.

BONPOCHI N0 Teme uccnegosaHus. Kypcosasi pabota
10CTaTOYHO rpamMoOTHO OdPOpMIIeHa (BCTpeyaroTcs
He3HaunTesbHbIE OLINBKN), UMEET YETKYHO CTPYKTYpPY. Cnncok
NCNONb30BaHHOW NUTEPATYpPbl HACHUTLIBAET HE MEHee 5
HaVMEHOBaHWI N BKIIOYAET TONBKO CNOBapy U y4eOHUKM.

HeyaoBneTtBopuTtenbHO

HeynoeneTBopuTenbsHas 3aluTta BbINOfIHEHHOIO
CCneaoBaHns; OCHOBHas Lienb paboTbl 4OCTUTHYTA, HO He
peanunsoBaHbl Bce 3afayn UCCrefoBaHNs; He Bceraa
nocrnenoBaTernbHO M YETKO ONuncaHbl pe3ynbTaThl
“CCneagoBaHns, BCTpeYatoTCcs olWmnbKM Npy aHanunae
aKCneprMeHTarbHbIX AaHHbIX. CTyAEeHT HEe MOXET OTBETUTL Ha
IoNoNHUTENbHbIE BONPOCHI MO TeMe uccneaoBaHus. Kypcosas
pa6oTa ocpopmrieHa HErpamoTHO.

lMepeyeHb BONPOCOB K 3a4eTy:

pwbdPR

© No»

10.
11.
12.

13.
14.

15.
16.
17.

Xumunueckas TepmMmoaAMHaMUKa nu TepMmogamnHamMuKa TBepAO(*)aS!HbIX peaKuMﬁ

TepmoanHaMmmnyeckne cuctembl 1 NX Knaccudmkauus.

eTeporeHHble paBHOBECUS B OAHOKOMMOHEHTHbIX CUCTEMaX.
TepmoaMHaMmnyeckme napameTpbl COCTOSAHUSA CUCTEMBI.

TepMmognHaMmn4eckuin BblBOA aMarpamMmmbl COCTOSIHUS OAHOKOMMNOHEHTHOM CUCTEMBI C
NMOMOLLIbIO KPUBbIX M306apHO-M30TEPMMYECKOrO NOTEHLMana.

YpaBHEHUs1 COCTOSIHUS TEPMOMHAMUYECKUX CUCTEM.

dasoBble nepexoabl YACTbIX BellecTB. YpaBHeHue KnanenpoHa-Knaysuyca.
TepmoguHamuyeckoe paBHoOBeCHE N TEPMOANHAMUYECKNE NPOLECCHI.
[varpammbl COCTOAHUA BOAbI, cepbl, dpocdopa. MNonmmopHble npespalleHns B
OAHOKOMMOHEHTHOMN CUCTEME.

BHyTpeHHss1 aHeprus. [epBbin 3aKOH TepMOOUHAMUKN.

'eTeporeHHble paBHOBECUS B 4BYXKOMMOHEHTHbBIX CUCTEMAX.
TepmognHamuyeckue npoLecchbl C y4acTueM naeansHoro rasa.
TepMognMHaMn4eCcKuin BbIBOA, OCHOBHbIX TUMOB ANarpaMm COCTOSIHUS ABYXKOMMOHEHTHbIX
CUCTEM C MOMOLLbIO KPMBbIX N306apHO-N30TEPMNYECKOro NoTeHUMana.

3akoH ['ecca n ero cneacTeus.

[iByxcasHoe paBHOBeCKE: ABYXKOMMNOHEHTHbIE CUCTEMbI C HEOrPaHUYEHHOM U
OrpaHMYeHHOM PacTBOPUMOCTbLIO KOMMOHEHTOB.

3aBMCMMOCTb TEMMOBOro adeKkTa XMMMUYECKOWN peakLmm OT TemnepaTypbl.
[BYXKOMMNOHEHTHbIE CUCTEMbI C IBTEKTUKON.

BTopow 3akoH TepmoamMHaMukn anga obpatumblx 1 HeobpaTMbIX NPOLLECCOB.



18. [1BYXKOMMOHEHTHbIE CUCTEMbI C KOHIPY3HTHO Y MHKOHIPY3HTHO NIiaBALWLMMCS
XUMUYECKUM COEQUHEHMEM.

19. MNpuHuMn agnabaTtHon HegoCcTKMMOCTM KapaTeogopw.

20. ['eTeporeHHble paBHOBECUS B TPEXKOMMOHEHTHbLIX CUCTEMAX.

21. QHTponus. NpuHUKMN BO3pacTaHUs SHTPONUN.

22. BogHo-coneBble CUCTEMBI.

23. MIameHeHne aHTponuun Npu pasnunyHbIX Nnpoueccax. AHTPONUS XMMUYECKON peakunn.

24. TepmogmHaMmuyeckas knaccudgukawlmsi pacTBOpoOB.

25. Xapaktepuctunyeckme pyHkunn. TepmoguHammyeckmne noteHumansl.

26. 3akoH Paynsa onga pacteoputens.

27. CooTHoweHnsa Makcsenna. YpaBsHeHue 'mbo6ca-IrenbmronbLa.

28. AKTUBHOCTb. Koa(hpnumneHT akTMBHOCTN.

29. XMMMYECKM NoTeHUmnan. Xmmmyeckasi nepemeHHas. YpasHeHnue mbbca-Lorema.

30. 3aKkoH "eHpu Ansa gaeneHUs napa pacTBOPEHHOro BeLlecTBa.

31. TepmogmMHamMmyeckue ycrnoBums paBHOBECUS U KPUTEPUN CaMOINPOU3BOSIbHOIO
npoTeKaHnsa NpoLeccoB.

32. KonnvratneHble CBOMCTBa paCcTBOPOB.

33. 3aKkoH geuncTaytowmx Mmacc. KoHcTaHTa paBHOBECUS XMMUYECKON peakLnn.

34. 3akoH pacnpegeneHust HepHcTa.

35. I3oTepma 1 nsobapa xmummn4eckon peakumun. MNprHUMN CMeLLeHns paBHOBECHS.

36. TepmogmMHamMmmyeckasi oLleHKa BO3MOXHOCTM TBepAoda3HOro B3anMoLencTBumA.

37. TpeTui 3aKOH TEPMOANHAMMUKM.

38. MeToabl UccnegoBaHus TepMoOaMHaMUKM TBEPLOA3HbIX peaKkLnii.

39. OCHOBHbIE MOHATUS TEPMOAMHAMUKN ha30BbIX PaBHOBECUM.

40. lnarpamMmbl XUMUYECKUX NOTEHLMNANOB.

41. Ycnosue hasoBoro paBHoBecus. BoiBog npasuna a3 N'mbbca n BapnaHTHOCTb
CUCTEMBI.

42. Nnarpammebl MNentoHa-Wmanbupnga.

MepeyvyeHb BONPOCOB K 3K3aMeHYy:
3.l1eKTpOXMMI/IH. dusnko-xmmumsa ANCnepCHbIX CUCTEM U HAHOMaTepuanos
anekTponuTudeckasa guccoumauus. Teopusa AppeHuyca.
[MoBEpPXHOCTHOE HaTSXKEHME XKUOKOCTEN.
JrnekTpocTaTudeckas Teopusi pacTBOPOB ANekTponnToB. KoaduumneHTsl akTMBHOCTMW.
Aaposonu. MNeHbl. Imynbenn. CycneHaum un 3onu.
Teopus anekTpruyeckon NPOBOANMOCTUN PacTBOPOB 3NEKTPOSIUTOB.
[MoBepxHOCTHas aHeprua TBepabIx Ten.
OnekTpoopeTNYECKNn N penakcaunoHHbIN 3P(EKTHI.
Mwuuennoo6bpasoBaHue. Contobunusauyms.
O dekTbl BuHa, [lebaa-danbkeHrareHa n ®apages.
10 MeToabl pacyeTa u uamepeHust NMOBEPXHOCTHOIO HaTSXKEHUS.
11.3nekTponuns Boapl.
12.KoHaeHcaunmoHHoe obpa3oBaHmne NMOGOOHbIX ANCMEPCHBLIX CUCTEM.
13.CTpoeHune 1 3neKkTponpoBOAHOCTbL pacniaBoB COSien U OKCUOOB.
14.OCHOBHbIE 3aKOHbI KanUINsPHbIX ABNEHNIA.
15. ONeKTPOXMMMYECKUIA CUHTE3 HEOPraHUYECKNX U OpraHNYeCcKNX BeLLecCTB.
16. Teopusa OeparnHa-JlaHoay-Pepses-Osepbeka.
17.VIoHHble KpUCTansbl, NPUMECHbIE U aMOP(HbIE TBEPAbIE ANEKTPOSNUTLI, CYNEPUOHUKM.
18.Ancopbums B gucnepcHbix cuctemax. NoBepxHOCTHO-aKTUBHbIE BELLECTBA.
19.'anbBaHOTEXHMKA.
20.CTtpykTtypoobpasoBaHme B AUCNEPCHbIX cuctemax. OCHOBHble TUMbl CTPYKTYP U UX
cBOWUCTBA.
21.PaBHoBecCKe Ha rpaHuLe aNeKkTpoa/pacTBop. SNEKTPOXUMUYECKUIA NOoTeHUmarn.

©CoNorwWNE



22. MonekynsipHO-KMHeTUYeCKne CBOMCTBA ANCTEPCHBLIX CUCTEM.

23.AHogHas obpaboTka MeTannos.
24.Peonornyeckne mogenu.

25. 9nekTpomeTannyprus.

26.OneKkTpnyeckne CBOMCTBa ANCMEPCHbIX CUCTEM.

27.PaBHOBECKE B 3M1EKTPOXUMUNYECKOM Lienun. INeKTPoaHbIN NoTeHuman.
28. BnusiHne noBepXHOCTHbIX 3PEKTOB Ha MexaHu4eckune ceoncTtea. Apdektol Nodde n

Pebungepa.

29.9nektpoapl | n Il poga. OKMCNNTENBHO-BOCCTAHOBUTESbHbBIE 3NEKTPOAbI.

30. OCHOBHbIE 3aKOHbI KanUITNAPHbIX ABNEHUMN.
31.[anbBaHMYECKNE 3NEMEHTDI.

32.TloBEpPXHOCTHOE HaTSHXKEHUNE XXUOKOCTEMN.
33.KoHUeHTpauMOHHbIE U XMMUYECKUE LENN.
34.Aaposzonu. lNeHbl. Amynbcun. CycneHsum v 30mu.
35. BTOpHnYHbIE XMUYECKME NCTOYHNKN TOKA.

36. MuuennoobpasoBaHue. Conobunusaums.

37.MembpaHHoe paBHOBecKE. NOHCENEKTUBHbIE SNEKTPOAbI.
38.KoHgeHcaumoHHoe obpasoBaHue NMOogOBHLIX ANCNEPCHBIX CUCTEM.
39. TonnuneHbIE 3NEMEHTbI C LLEMOYHbIM U KUCIIOTHBLIM 3N1EKTPOSIUTOM.
40.Ancopbums B gucnepcHolx cuctemax. [l1oBepxXHOCTHO-aKTUBHbIE BELLECTBA.

41.[1BONHOWN 3NEKTPUYECKUIA CION M aaCOPOLUMNOHHbIE ABNEHUSA HA rpaHuLe

ANEKTPOa/3NeKTPOnnT.

42. MoneKynsipHO-KMHETUYECKME CBOMCTBA ANCMNEPCHBLIX CUCTEM.

43. BbICOKOTeMI'IepaTyprIe TOMJMMBHbIE 3J1IEMEHThI.

44.MeToabl pacyeTa U U3MepeHnsi NOBEPXHOCTHOIO HaTSXKEHUS

OnucaHune KputepuneB U LWKanbl oOuUeHuBaHuA KOMMNeTeHUn (pesyanaTOB oqueva) npun

NPOMEXYTOYHOW aTTecTauumn

YpoBeHb
KpuTepum oueHnBaHnsa KoMneTeHuunin cdopmmpoBaH LLikana oueHokK
HOCTMU
KoMMeTeHunin
BcecTopoHHME 1 rnyboKne 3HaHUSA MO XMMUYECKON TepmoauHamuke n | [oBbILEHHbIN OTnnyHo
TepMoanHaMmunke TBepaodasHbix peakuumid. WX npumeHeHwe ans YPOBEHb (3auTeHo)
pelleHMs 3ajad MNo OCHOBHbIM pasgenam kypca. besynpeuHoe
BbINOMHEHNE B npouecce U3ydeHus AMCLMNINHBI BCeX abopaTopHbIX
3afjaHuin, npegycMOTPeHHbIX  opMamMu  TeKyLlero  KOHTPOMS.
McyepnbiBaloLwmin 0OTBET HA BONpPOCk! buneta.
[ocTaToyHO NoNHoe 3HaHMe y4ebHOoro MaTepumarna, npegycMOTPEHHOIO Bbazosbliii Xopouo
paboyelii nporpamMMOi. YCMELWHOe BLINOMHEHNE NabopaTopHbIX YpOBEHb (3a4TteHo)
3agaHuii. Hannune aprymeHTMpoBaHHOIO 1 060CHOBaHHOIO OTBETa Ha
Bonpocbl Guneta. [onyckalTca He3HauuTesnbHble OWUOKA 1
HEeTOYHOCTH, KoTopble ucnpasneHsbl nocne 3amMeyaHuns
npenogasaTtens.
3HaHMe OCHOBHbIX MOMOXeHu paboyert Nporpammbl. 3aTpyaHEeHUs MoporosbIn YposneTsopu-
npu peweHun 3agad. OTBeT HenonHbld, 6e3 obGocHoBaHWi U YPOBEHb TenbHO
06bsCHEeHNA. OWwnbKkn yCTpaHAKTCA MO AOMNOMHUTENBHBIM BOMNpOcaM (3auTeHo)
npenogasaTtens.
OTpbiBOYHbIE 3HaHWSA. [pybble, npuHUMNManbHble ownbkn Npu oTBeTe - HeynoesneTtsopu-
Ha Bornpoc buneta. HeymeHune pelwartb NpocTenne 3agayun. TenbHO
(He 3a4TteHo)

OueHka 3HaHWA, YMEHWA U HaBbIKOB, XapakTepusyollas aTanbl (POPMUPOBaHMSA KOMMNETEHUMN B
pamKax U3y4yeHuss ANCUUNINHBI OCYLLIECTBNAETCA B XOAE TEKYLLEN U NPOMEXYTOYHON aTTecTaumm.
Tekylwas aTTecTtaumss nNpoBOAUTCA B COOTBETCTBMM C [lonoxeHneM O Tekyllen aTrectauuu

obyvalolmxcs No  nporpaMmMaM  Bbicllero oGpasoBaHus

BopoHexckoro

rocyapCTBEHHOIO

yHuBepcuTeTa. Tekylias aTTectaumsi npoBoautcs B dopMe(ax): YCTHOro MHAMBUAYanbHOrO OMnpoca;



NMNCbMEHHLIX pPaboT (KOHTPONbHble, NabopaTopHble paboThl); OUEHKM pe3ynbTaToB MNPaKTUYECKOM
aesatenbHocTn (KypcoBas paboTta). Kputepum oueHnBaHusa npMBedeHb! BbilLe.

lMpomexyToyHast aTTecTaunsa NpoBOAUTCA B COOTBETCTBMM C [lonOXXeHMeM O MNPOMEXYTOYHON
aTTecTauum oby4yarLmMxcsa no nporpaMMam BbicLlero obpasoBaHus.

KOHTpOnbHO-M3mMepuTenbHble  MaTepuanbl  NPOMEXYTOYHOW aTTecTaumm BKNOYalT B cebs
TeopeTnyeckne BOMPOCHI, MO3BONAKOWME  OUEHUTb  YPOBEHb  MOSIYYEHHbIX  3HAHWMA  K/Unu
npakTnyeckoe(ne) 3aganue(s), nossonsoLiee(ne) oueHnTb cTeneHb CPOPMUPOBAHHOCTU YMEHWUI N(MNK)
HaBbIKOB, U(MNN) ONbIT AeATENBHOCTU (yKasbiBaeTe peanbHY CTPYKTYPY).

Mpn oueHMBaHMM MUCMOMb3YTCA KONMMYECTBEHHbIE LUKambl OLEHOK. Kputepun oueHnBaHusa npuBeneHbl
BbILLE.
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