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PABOYASA NPOMPAMMA YYEEHOW AUCLUUNIUHbBI
B1.0.13 CoBpemeHHasa dpusnyeckasa xummsi

1. Kog n HaumeHOBaHMe HanpaBneHnA NOAroToBKu/cneunanbLHOCTH:

04.03.02 Xumung, hmnsmnka n MexaHuka matepmanos

2. Mpodnnb nogrotoBku/cneuymanusaumua: MatepnanosegeHne n HAYCTPUA HAHOCUCTEM
3. KBanudukauums BbinyckHuka: 6akanasp

4. dopma obyyeHUs: oyHas

5. Kachegpa, oTBevarowas 3a peanmsaumio QUCLUUNINHbIL: HU3NYECKON XUMUK

6. CoctaButenu nporpammbi: Mopo3oBa Hatanbst BopuncoBHa, K.X.H., AOLEHT

7. PexomeHpoBaHa: HMC xumundeckoro gpakynbeteta ot 17.06.21, npotokon Ne 5

8. YuebHbIn roa: 2022/2023 CemecTp(bl): 3, 4



9.lenu u 3apaum y4eb6HOM AUCLUMNIIUHDI
Llenbto ocBoeHUs y4ebHON UCUUNNUHBI ABASIETCH: ChOPMUPOBATL CUCTEMY 3HAHUI O
dyHOaMeHTanbHbIX 3aKOHaX NPoTeKaHNA PU3NKOXMMNYECKUX NPOLECCOB Y XMMUYECKUX peakuuii.

3agaum y4ebHOM OUCLNMINHDI;
- 0aTb OCHOBbI XMMWUYECKON N SNEKTPOXUMMYECKON TEPMOANHAMMKIN, B TOM YUCIE TEPMOSUHAMUKM
TBEpAodasHbIX peakuui;
- MO3HAKOMUTbL C YYEHNEM O XMMUYECKOM M (ha30BOM PaBHOBECUM;
- JaTb OCHOBbI Y4EHMSI O PacTBOpPaXx.

10. MecTo y4ye6HOM aucumnnuHbl B cTpyktype OOIM: B1. O6g93aTenbHas 4YacTtb

11. NMnaHupyemble pe3ynbTaTbl 00y4YeHMA No AucumnnvHe/Moaynio (3HaHWUSA, YMEHUs, HaBbIKK),
COOTHECeHHble C nNnaHMpyeMbiMU pe3yfibTaTaMM OCBOEHUs oOOpa3oBaTeNbHOM NpPOrpaMmmbl

(KoMneTeHUMAMU) N UHAUKATOPAMU UX OOCTUXKEHUA:

Kog HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHus
KOMMeTeHL MK
Ol1K- | CnocobeH OlK- | UcnonbayeT npu 3HaTb:  OCHOBHble  TEOpWUW,  3aKOHbl U
1 ncnornb3oBaTb Mpu 11 peLleHumn 3agad onpegerneHns du3nyeckon X1UMUU,
pelleHnmn 3agaq npodeccuoHarnbLHon 3MNEKTPOXNMUMU, dusmyeckon XUMnUn
npodeccnoHansHo AesaTenbHoCTH NMOBEPXHOCTHBLIX ABMEHUI N KONNOWUAHbLIX CUCTEM
" geaTenbHoCTU TeopeTuyeckune
NnoHUmMaHue OCHOBbI (OU3NKO- YMeTb: NPUMEHSTb OCHOBHbIE 3aKOHBbI
TEOPETUYECKNX XUMUU COBPEMEHHOWN (PU3NYECKON XUMUWN MPU PeLLEHUN
OCHOB XMMWMU, NonynpoBOAHUKOBBLIX | NPodeccMoHanbHbIX 3agad
(0o J7K1VIN7 mMaTepuanos
mMaTepunanos 1 OlK- | UcnonbayeT npu Bnagetsb: TeopeTUn4eckuMmmn OCHOBamu
MexXaHUKn 1.2 pelueHnn 3apay dusnyeckon  XuMuM AN UHTepripeTauun
maTepuanos npodeccuoHarnsHon pe3ynbTaToB 9KCMEepUMeEHTa.
AesaTenbHoCTH
TeopeTuyeckue
OCHOBbI CTPYKTYPHOM
XUMUU
HeopraHuyeckmx
mMaTepuanos
OMNK- | UcnonbayeT npu
1.3 pelleHnn 3agad
npodeccnoHarnbHON
AesaTenbHoCTH
TeopeTuyeckue
OCHOBbI MEXaHMWKN
mMaTepuanos
OlK- | MNMpegnaraet
14 UHTepnpeTauuio
pes3ynbTaToB
3KCMNEPVMEHTOB U
pacyeTHOTeopeTuyec
Knx pabot ¢
ncnornb3oBaHeM
TEOpEeTUYECKNX OCHOB
XUMUK, PU3NKN n
MEeXaHWKK
MaTepuanos
OlIK- | CnocobeH OTllK- Pabotaet ¢ 3HaTb: npaBuna TexHuWkn 6e30nacHoOCTU npu
2 NpoOBOAMUTBL C 2.1 XUMUYECKMMM paboTe ¢ XMMUYeckuMu BeLecTsamu
cobntogeHnem BelecTBaMu ¢
HOPM TEXHUKM cobnogeHem Hopm YMeTb: NnpoBOANTb SKCNEepuMeHT no
6esonacHocTu TEXHWUKM nucecrnenoBaHuio peakuuin, npoLeccos "
3KCMNEPUMEHT Mo BesonacHocTn mMaTepuanos c npUMeHeHneM du3smko-
cvHTesy u aHanuay | OrlK- Mposogut XUMUYECKNX METOA0B UCCref0oBaHNs
XUMUYECKUX 2.2 3KCNEePUMEHT Mo




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

mMartepuanos c

MCMNONb30BaHNEM

CEPUNHOIO Hay4YHOro

obopyaoBaHus

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

dopmMa NpPOMEXYTOYHOW aTTecTauum (3adyem/sk3ameH) 3 ceMecTp - 3a4eT C OLEHKOMW, KypcoBas
paboTa,4 ceMecTp - 3K3aMeH

13. TpyAoeMKOCTb N0 BUAaM y4e6HoM paboThl

TpyaoemMKocTb
Bug yuebHol 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 NpoMeEXyTOYHOM aTTecTaLmm
36 0 36
(3a4em — 0 yac. / aksameH — 364ac.)
WToro: 252 72 180
13.1. CogepxaHMe QUCLUMNIUHDI
n/n HammeHosarne CopepxxaHue pasgena QuCUUnmvHbI
pasgena gucumMniunHbl Aep pash Anct
1. Jlekuum
1.1 3aKkoHbl TepMmoguHaMmnyecknin MeTog onucaHuss Matepmanos. TepMmognHaMmuyeckmne
TEPMOANHAMUKM. cucTemMbl M MX  Knaccudpmkaumsi.  TepmoguHamudeckMe napameTpbl

COCTOSIHMSA cuUCTeMbl. TemnepaTtypa. TepMuMyeckoe ypaBHEHWE COCTOSIHUS.
YpaBHEHME COCTOSsIHUS uaeanbHOro rasa. YpaBHeHue BaH-gep-Baanbca.
OKCTEHCUBHbIE W MHTEHCMBHblIE MapameTpbl. [lapumanbHble MonspHble
BEJTMYUHBI. OHeprus. Pab6orTa. Tennora. TennoemkocTb.
TepmogMHamuyeckoe paBHoBecue. TepMOAMHaAMWUYEecKMe  MpPOLECChI.
PaBHOBeCHble U HepaBHOBeCHbIe npouecchl. ObpaTumblie U HeobpaTuMble
npouecckl. Camonpou3BosibHbIE M HECAMOMNPON3BOIbHbIE NPOLIECCHI.
BHyTpeHHsin  aHeprusi. [lepBbli 3aKOH TepMOAUHAMWMKWA. OHTanbnus.
TepmoamMHamMuyeckne npouecchbl C ydacTMem upeanbHoro rasa. dOyHkuum
COCTOSIHMSA 1 (PYHKUMM npoLecca.

BHYTpEHHsIA SHEprus u aHTanbnMs XMMUYeckon peakuun. 3akoH [ecca u
ero cneacTeus. Tennotbl o6pa3oBaHus. TennoTbl cropaHns. MHTerpanbHas




n guddepeHumnanbHasa TennoTa pacTBOPEHMS.

3aBMCMMOCTb TEMMNOBOro aheKkTa 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.  TepmoaMHamMmyeckue  noTeHumanbl.
CooTHoweHusa Makceenna. YpaBHeHue mMb6ca-IenbMmronsbua. Xmmnyeckun
noteHuuan. Xumumyeckass nepemMeHHasl. YpaBHeHue [unG6ca-[iorema.
TepmoguHammnyeckmne ycrnoswusi paBHOBECHS n Kputepun
CaMOMNpPOM3BOSIbHOIO NPOTEKAHUSA NPOLECCOB.

1.2

Xummnyeckoe
paBHOBeCUHE

3akoH gencTByowmMx Macc. KoHCTaHTa paBHOBECHS XMMUYECKOWN peakunu.
[eTeporeHHble  xMMmyeckne paBHoBecus. Wsotepma wu  um3obapa
XUMMYEckon peakumn. puHUMN cMmelleHus paBHoOBecUs. TpeTuin 3akoH
TepmoanHamMukn. PacyeT Xumuyeckoro paBHOBECWUSI B umaeasnbHbIX U
peanbHbIX CUCTEMAX.

1.3

TepMmoguHamMmuka
pacTBOpOB

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

KonnuratuBHble CBOMCTBa pacTBOPOB. TemnepaTypa KUneHus uaearnbHOro
pactBopa. Temnepatypa 3ameps3aHWs uaeanbHOro pacTteopa. 3akoH
pacnpegeneHunst HepHcTa.

1.4

da3oBble paBHOBECUSA

OcHoBHblE MOHATMA TepMOANHaMUKN ha3oBbIxX paBHOBECUN.
CocraBngwwasi n KomnoHeHT. ®asa. YpaBHeHVMe COCTOsHUS hasbl.
YcnoBue asoBoro paBHoBecusi. BbiBog npaBuna ¢as [mMbbca wu
BapuvaHTHOCTb CUCTEMbI.

padhunyeckoe onucaHne ¢as3oBbIX paBHOBECUW. [uarpamma COCTOSIHUS.
[eTeporeHHble paBHOBECUST B OOHOKOMMOHEHTHbIX CUCTEMax. JHeprus
'mbb6ca npu pas3oBbix NpeBpaLLEHUAX B OAHOKOMMOHEHTHbLIX CUCTEMaX.
TepMmoguHaMn4ecknin BbIBOA AuarpamMmbl COCTOSIHUS OAHOKOMMOHEHTHON
CUCTEMbI C MOMOLLBIO KPUBbLIX M306apHO-M30TEPMUYECKOro MNOTeHuuana.
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 ceveHnn hasoBbix
anarpamm. TepMoaMHaMWYecKUin BbIBOA OCHOBHbLIX TWUMOB Auarpamm
COCTOSIHUS [OBYXKOMMOHEHTHbIX CUCTEM C MOMOLLbIO KpMBbIX M306apHO-
N30TEePMUNYECKOro noteHuuana. [ByxdasHoe paBHOBecHe:
OBYXKOMMOHEHTHbIE CUCTEMbl C HEOrpaHWYeHHOW W  OorpaHUYeHHoWm
pacTBOPMMOCTbH KOMMOHEHTOB.

[1BYXKOMMNOHEHTHbIE CUCTEMbI C 3BTEKTUMKOWN. [JBYXKOMMOHEHTHbLIE CUCTEMbI
C KOHTPYSHTHO M MHKOHIPYSHTHO MMAaBALWMMCH XUMUYECKUM COELOMHEHUEM.
[IBYXKOMMNOHEHTHbIE CUCTEMbI C 9BTEKTOMAHbBIM U NEPUTEKTOUAHBLIM
npeBpaLleHnEM.

["eTeporeHHble paBHOBECUSA B TPEXKOMMNOHEHTHbLIX cuctemax. ['paduyeckoe
npeacraBneHve  coctaBa  TpPoWHbIX  cucteM.  OCHOBHble  TuUnbl
TPEXKOMMNOHEHTHbIX CUCTEM. TPEXKOMMOHEHTHbIE XWUAOKUE CUCTEMbI.
TpexKoMMNOHEHTHbIE CUCTEMBbI C TPOMHOW 3BTEKTUKOW. [lonutepmuyeckme u
nsotTepMmnyeckune paspesbl.

BogHo-coneBble cuctembl. Cnocobbl ux rpaduydeckoro m3obpaxeHus
(fwbbca, Poseboma, CkpenHemakepca, WMeHeke). lNMyTtn kpuctannusauum
npu wusotepMmmyeckoMm wucnapeHun. BeicanuBaHue. BsauvMHble cucTeMsbl.
dasoBble guarpaMmmMbl 06paTUMbIX U HEOOPATMMbIX CUCTEM.

15

OcHoBbI TEOPUM
anekTponuToB. NoHuka

OnekTponuTuyeckas auccoumaums. Teopusi AppeHuyca. VoH-gunonbHoe
B3aMMOAEWNCTBME B pacTBOpax OfeKTponuMTOB. JrekTpocTaTnyeckas
Teopus pacTBopoB anekTponutoB. KoadduruneHTsl akTMBHOCTH.

OneKkTponpoBOOHOCTL PACcTBOPOB JNIEKTPOSNIUTOB. Teopusi 3neKTpu4eckomn
NPOBOAMMOCTW PacTBOPOB  3AMEKTPONUTOB. JONEKTPOOPEeTUYECKUNn WU




penakcaumoHHbin addekTol. Addektbl BuHa, [ebas-PanbkeHrareHa wn
dapages.
CTpoeHMe n 3neKkTponpoBOAHOCTb pacniiaBoB CONer U OKcUAaoB. VMOHHble

Kpuctannel, npumecHole U  amMopdHble TBepable  SNEKTPOnuUThI,
cynepuoHukn. 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 | u Il poga. OkucnutensHo-
BOCCTaHOBUTESbHbIE anekTpoabl. OnekTpoxnmmnyeckme uenu.
KoHUEeHTpaUMOHHbIE N XUMUYECKME Lienu.
Memb6paHHoe paBHOBecune. MembpaHHbI noTeHuman. MoHcenekTnBHble
anektpoabl. ®epmeHTHble anekTpoabl. buonornyeckne mMembpaHbl.
BroanekTpoxumua. BuoceHcopbi.
[lBOVIHON 3neKTpuYeckuii Criol U aacopOUMOHHbIE SABMEHUS Ha rpaHuLe
AMNEKTPOA/3NEKTPONNT.
OCHOBbI 3NEKTPOXMMUNYECKON KMHETMKW. [MnoTHOCTb Toka. [Monspusauus
anektpogda. [lepeHanpspkenHne. CTagum  9nMeKTpPOOHOro  mpouecca.
MepeHanpsbkeHne nepexoda 3apsifa. Anekrtpokatanua. [NepeHanpspkeHve
Xummyeckon peakumn. [epeHanpsbkeHne guddysun. lNMepeHanpsaxeHue
Kpuctannusaumn. HanpsxxeHve pasnoxeHus.
1.7 TepmoguHamuka [MoBepXxHOCTHOE HaTsXeHue xuakocTen. [NoBepxHOCTHAs aHeprnsa TBepablX
NMOBEPXHOCTHbIX Ten. Metogpl pacyeta u usmepeHus. HepaBHoBecHas TepMoaMHaMuka
ABNEHNN MOBEPXHOCTHbIX sABMEHUN. OCHOBHbIE 3aKOHbl KanuMmsipHbIX SBMEHWUN
(NMannac, KOHr, TomcoH, Mb6c). Agcopbuusa B AWCNEPCHBIX CUCTEMAX.
[MoBepxHOCTHO-akTUBHbIE BelecTBa. CamoopraHmsaums B aacopbunoHHbIX
CNnosix.
1.8 OwncnepcHble cuctembl: | MonekynsapHO-KMHETMYECKUE CBOMCTBA AMCMEPCHBIX CUCTEM: BPOYHOBCKOE
basoBble CBOWCTBa M | ABWXeHue; anddysns; ceguMeHTauus; Koarynsauus. JOnekTpudeckue
0COBEHHOCTH CBOWCTBA OMCMEPCHbLIX CUCTEM: ANeKTpodopes; 3NeKTpoocMoc. Asposonu.
dopmmnpoBaHmna n MeHbl. 3Omynbcumn. CycneHsum 1 3omM.  MuuennoobpasoBaHue.
paspyLueHus Contobunusauus. KoHgeHcalmoHHoe obpaszoBaHue NModobHbIX
ancnepcHblx cuctem. Teopus OepsarvHa-Tlangay-Pepses-Oepbeka. Ponb
SHTPONUNHLIX AKTOPOB.
2. MNpaKkTn4yeckmne 3aHATUA
He NpegycMOTPEHbI y4eBHBIM NNaHOM
3. llabopaTtopHble 3aHATUA
3.1 3aKoHsbI OnpepeneHue TennoBbIX 3PdeKTOB, onpeaeneHne TeNNOeMKOCTU XUOKUX
TEPMOANHAMUKMN 1 TBepAbIX BELEeCTB, onpeaeneHe TemnepaTtypHoro koadduuneHTa
HaNPsHKEHUS ANEKTPOXMMUYECKON Lienu.
3.2 Xvmnyeckoe PacyeT KOHUEHTpaLuMOHHOW KOHCTaHTbl pPaBHOBECUS, W30MUeCTUYECKNI
paBHOBeCUe MeTo[ onpeeneHns KOHCTAHT paBHOBECUS CNabbIX 9NEKTPONIUTOB
3.3 PacTtBopebl Kpuockonusi, MOCTpoeHMEe [guarpammbl COCTOSHUS  <«KUOKOCTb-nap» no
OaHHbIM NEePEroHkM GMHAaPHbIX XXUOKNX PacTBOPOB.
3.4 dasoBble paBHOBecus | [locTpoeHne guarpamm «TemnepaTypa-cocTaBy ABYX U TPEXKOMMOHEHTHbIX
cuCcTEM
3.5 OcHoBbI TEOpUN OnpegeneHne npegenbHONM MOMSAPHOW 3MEKTPONPOBOAHOCTU CUMbHBIX WY
anekTponuToB. MloHMKa | crnabbix 9NeKTPOSIMTOB,
3.6 OcHoBbl anekTpoxumun | OnpegeneHve CTaHOApPTHOIO  3MEKTPOAHOro  MoTeHuuana anekTpoga
reTeporeHHbIX CUCTEM. | NMepBOro poAa, NPOCTOro U CROXHOMO OKUCMAUTENbHO-BOCCTAHOBUTENBHOMO
OnekTpoanka anektpoga. CTeKknaHHbIN  9MeKTpog U ero  ucrnonb3oBaHWe B
noteHumometpuun. OnpepeneHve 3C ranbBaHUYECKOro 3MNeMeHTa,
KOPPO3MOHHbI 3NEeMEHT
3.7 TepmoguHamuka MayyeHne agcopbumm MNMAB Ha TBepabix agcopbeHTax, Ha rpaHuLe pasgena
NOBEPXHOCTHbIX BOJa-BO3ayX.
ABMEHUI
3.8 OucnepcHoble cuctemsl: | MNpurotoBneHne KonmnowaHblX pacTBOPOB U U3yYeHMe UX Koarynsauuw,

©a3oBble CBOWCTBA U
0CobeHHOoCTH
dopmmnpoBaHna n
paspyLUeHus

MPUroToBNEHNE 3MYSfbCUI TMNa «BOAa B Macre» W «Macro B BoAey,
konnouaHas 3awmta BMC




13.2. Temsbl (pa3penbl) AUCUMNNUHBLI U BUAbI 3aHATUN

Bugpl 3aHATUN (KONTMYECTBO YacoB)
Ne HanmeHoBaHue TemMbl
CamocTtosTenbHas
n/n (pasgena) gucumnnuvHel | Nekuun MpakTuyeckme | JlabopaTopHble 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
TepmoanHamumka
7 | NOBEPXHOCTHbIX ABNEHWI 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 oby4arowmxcsa No OCBOEHMIO AUCLIMMNIIUHBI

MoprotoBka k nabopaTopHbiM 3aHATUAM. CamoCcToATENbHOE U3yveHne oTaenbHbiXx Tem. CocTaBneHve
KoHcnekToB. CamocTodaATenbHOe BbINOMHeHWe nabopatopHbix paboT. [logroToBka K TECTUPOBAHWIO,
ayaOuTOPHON KOHTpoOnbHOM paboTte. BbinonHeHne goMallHuX 3agaHuin. BeinonHeHne KypcoBon paboThbi.
MoaroToBKa K NPOMEXYTOYHOM aTTecTaunn.

Mpn peanusauuun OUCUUNNUHBI C UCMOMb30BaHNEM ANCTAHLUMOHHbLIX 0Bpa3oBaTeSibHbIX TEXHOMOMM
NCNONb3YTCHA MHCTPYMEHTbI 3NIEKTPOHHON MHOPMaLMOHHO-06pa3oBaTensHon cpeabl BIY
«OneKTpoHHbI yHMBepeuteT BIY» (https://edu.vsu.ru) n/mnun “MOOK BI'Y” (https://mooc.vsu.ru),
cepBuCbl BUaeokoHdepeHumn (BigBlueButton, Zoom, Discord v ap.), aneKTpoHHas nouyTa,
MeCCeHaXepbl U CoLCceTH.

15. NMepevyeHb OCHOBHOM U AONOJIHUTENILHOW NUTEpPaTypbl, PECYPCOB UHTEPHET, HEOOXOANUMbIX
AnA  OCBOEHUA AUNCUMNJIUHDbI (CI'IUCOK iumepamypsbl Od)0,0MJ'IFIemCﬂ 8 coomeemcmeuu c
mpebosaHusamu FOCT u ucrionb3yemcsi obwasi ckeo3Hasi Hymepauusi 01151 cex audo8 UCMOYHUKO8)

a) OCHOBHag nuTeparypa:

Ne n/n McToYHMK
Kyaopswesa H.C. dusuyeckas xumua / H.C. Kyapsawesa, J1.I'. boHaapesa. — Mocksa : lOpawT,
1
2013. - 340 c.
EpemuH B.B. OcHoBbl 06LLel 1 hranydeckon xumum : y4eb.nocobme onsa cty. BbiCLl. y4eo.
2 3aBefieHuin, 0by4. no Hanpaenennto «Xumus» / B.B. EpemuH,. A.A. BopLieBckuii. —

HonronpygHeivi : Untennekr, 2012. — 847c.

HamackuH B.5. 3nekTpoxmmus : [yuebHoe nocobue gnsa ctya., o6yy. No HanpaBreHUo NoaroT.

3 "Xumuns"] / B.6. OamackuH, O. A. Metpun, . A. UmpnuHa .— N3g. 3-e, ncnp. — Cankr-MeTepbypr
[v gp.] : Jlanb, 2015 .— 670 c.

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

Bensie A.l1. ®usundeckas u konnoungHas xmmmusa / A.T1. Benses, B.N. Kyuyk ; nog pea. A.l.
Bensesa. M. : TOOTAP-Megua, 2014. — 751 c.

0) fononHUTEenbHasa NuTeparypa:

Ne n/n McTOYHMK
6 ®usmyeckas xumus : 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.I'. Puanyeckas xumusa / A.I'. Ctpombepr, [.M1. CemyeHko. - M. : Beicw. wk., 2001. - 527 c.
8 PU3MKO-XUMNYECKUIA aHANM3 MHOTOKOMMOHEHTHbIX cuctem / KO.T. AdwmHoreHos [u gp.] - M. : M®TW, 2006.
—-329c.
9 Tpetbsakos H0.[l. BeegeHune B xumuio 1BepaodasHsix matepuanos / H0.[1. Tpetbsikos, B.W. MyTnses. - M. :

M3g-8o Mock. yH-Ta : Hayka, 2006. — 399 c.



https://edu.vsu.ru/
https://mooc.vsu.ru/
https://clck.yandex.ru/redir/nWO_r1F33ck?data=bGxyWXlkWWNSNjkzMFNhaE5FMmR5U0FmLUUzUGkyXzdTV1BsZjZNLUVYUUl6LUF0M0R1d1R1NTZMVE1pT1EydWtKbk9hZ2stRENjNkNVbmhCcmZsQ3BtME9Vb3hWckpHdjJNYUw0UEk0TWVWSjdOaGRhblRueTY3MTVzVUtRdXpTMHJSc2pXNV91YloxcldDR2haQU5R&b64e=2&sign=17e0b245ca8af361c70a228f1eaa51e8&keyno=17

10 MonTopak O.M. TepmoanHamuka B cousmdeckon xummm / O.M. MNonTtopak. - M. : Beicw. wk., 1991. — 318 c.

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

12 OTkuHC M. Pnsnveckasa xummsa : B 2 1./ . ATkmHC. - M. : Mup, 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. FopoleHko. -
Kunes : HaykoBa gymka, 1978. — 490 c.

14 Tpetbakos H0.[l. TeepaodasHblie peakumu / HO.[. TpeTbskos. - M. : Xumus, 1978. - 360 c.

15 Bect A. P. Xumuns TBepaoro tena : Teopus 1 npunoxenns: 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. Xumus TBepgoro 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 TBepgoro tena / A.B. KHoTbko, M.A. MpecHsikos, KO.[l. TpeTbsko.. - M. : Academia,
2006. — 301 c.

dusnyeckoe metannoBeaeHue. / 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 NpeBpaLleHusi B
MeTannax 1 cnnasax v cnnasbl ¢ 0cobbiMM P13M4ECKMMM cBONCTBaMK. — 623 c.

19 HamackuH b.B. Onektpoxumus / 6.6. JamackuH, O.A. Metpuia, .A. Unpnuna ; pea. J1.W. Manuukas. - M. :
Xumusa : KonocC, 2006. — 670 c.

20 Onektpoxumuns = Electrochimie / ®. Muomangp [v ap.] ; nep. ¢ dp. B.H. 'pacesuya; nog peg. tO0.4.
"ambypra, B.A. CadoHoBa. - M. : TexHocdepa, 2008. — 359 c.

18

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

22 XvMmn4yeckne NCTOYHUKKN TOKa : cnpaBoyvHuK / nog pea. H.B. KoposuHa, A.M. CkyHauHa .— M. : U3p-Bo
M3W, 2003 .— 739 c.
23 LWykmH E.O0. KonnougHasa xumuga / E. 0. WykuH, A. B. MNepuos, E. A. AmenuHa. - M. : Beicw. wk., 2004. —

444 c.

24 MsryeHkoB B.A. [ToBepXHOCTHbIE SiBNEHUs u gucnepcHole cuctemsl / B.A. Msaryenkos ; pea. E.B.
CaswuHkmHa. - M. : KonocC, 2007. — 184 c.

25 Myn Y. HaHnotexHonorum / Y. Myn, ®. OyaHc. — M : TexHocdepa, 2006. - 336 c.

26 HaHoTexHonorusa B 6nnxanwem gecatunetuu. [NporHos HanpasneHuns nccnegosanui // peg. M.K. Poko,

P.C. Yunbsmc, IN. Anusucatoc, M. : Mup, 2002, 292 c.

B) MHOPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (opuumnaneHble pecypcbl MHTEPHET) :
Ne n/n Pecypc

27 | 3oHanbHasi HayyHasi Bubnvoreka www.lib.vsu.ru

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

29 | Hay4yHo-o6pasoBaTtenbHbiit canT http://kozaderov.ru

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

31 YOMK «DP13NKO-XMMUS ANCNEPCHBIX CUCTEM 1 HAHOMaTepuaroB»
https://edu.vsu.ru/course/view.php?id=2085

16. MepeyeHb y4yebGHO-MeTOAMYECKOro obecrneyvyeHUss ANSA CaMOCTOATENIbHOW paboTbl (yuebHo-
memoduyeckue peKomeHOauuu, I'IOCOﬁUFI, 3aaal-IHUKU, memodu4yeckue yKaszaHUus 110 8bIMNMOJIHeHUKD MpaKkmu4yecKux
(KOHMPOIbHbIX), Kypcosbix pabom u dp.)

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

TepMoguHaMukn. XmuMumdeckoe paBHoBecue. - 45 c.

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

BanesnH C.A. lpaktukym no cwuaudeckon n konnovaHonm xumum / C.A. BanesnH.— M. :
MpoceeleHne, 1980. — 271 c.

MpakTnkym no cpumsundeckon xumumn. / U.K. Mapwakos [n ap.] — BopoHex : BI'Y, 2002. - Y. 1:
4 XuMunyeckas TepMmoauHamMuka. - 88
c. URL:http://www.lib.vsu.ru/elib/texts/method/vsu/feb03023.pdf

3agaHns ons camocTosATeNIbHOM paboTbl CTYAEHTOB Mo Kypcy "dusundeckas xumusa" / coct. O.A.
KosagepoB .— BopoHex : MU BI'y, 2012 .— 4. 1. : Xummnyeckasa TepMmognHamuka. - 32 c.

6 3agaHns ons camocTosTeNnbHOM paboTbl CTyAeHTOB MNo Kypcy "CoBpemeHHasi ¢usmyeckast
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https://clck.yandex.ru/redir/nWO_r1F33ck?data=bGxyWXlkWWNSNjkzMFNhaE5FMmR5U0FmLUUzUGkyXzdTV1BsZjZNLUVYUUl6LUF0M0R1d1R1NTZMVE1pT1EydWtKbk9hZ2stRENmX29QaDdBc1BDTWtOTmxaWDUyc3JVaGNHZjZibmJoeW52MXltSU1sZ2ZxNVlMcXhqRHRLSVZDeTNEX2lFZ0Rsd1gzUzRLX2s0clBB&b64e=2&sign=a3c819c1407022e567ebc45f0319b86e&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXVm92U3dlUmZINXBNbExzazkyY01YUGk0d0xGUHpHZ1JnbnNJVlgxMS1YSlJ2RGl1N1BtN21CUVVmUTROeDFmcWJaakw3M3pOSE5u&b64e=2&sign=b1065805ac3aa8a80998747a6b673189&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXWXpmTTJrUUJ6Y2NVbW5KeFhUdVFFcTBvQnFaT3lBcGdCZnp6VFR1V0tqenNPSi1WZDl5RWE1aXpzcFlUSHVER3FNT3dtRnZaaUhF&b64e=2&sign=8e3443705b83e1b13af55c9bc4582f57&keyno=17
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
https://clck.yandex.ru/redir/nWO_r1F33ck?data=bGxyWXlkWWNSNjkzMFNhaE5FMmR5U0FmLUUzUGkyXzdTV1BsZjZNLUVYUUl6LUF0M0R1d1R2dWxYeml3NVVuX1VrNDhKY0VmZHZCLW0xeEtEZi1CQzNib1ZVeTNfSjNGNlBUYmNWajU5RUxoOFdOM2E5RXo3Z1p0N3IwNEN0dlY2ZEhKaVE5RFVlSjdid09YR2QwaUZhT3FWMUZhUG95TTBtM0lDR2xhU3JF&b64e=2&sign=7937e456d65f716a6f3c9257e12cb094&keyno=17

xumus" [ONeKTpoHHbIA pecypc] : YyyebHo-meToauuveckoe nocobue ana Bysos. Y. 2
Onektpoxumus / coct. O.A. Kosagepos. — Boponex : ML BI'Y, 2013. — 32 c.
MpakTukym no cdumsnyeckon xumun. KnHetuka n katanus. Onekrpoxumus / [A.B. AbpameHKoB u

! ap.] ; nog pea. B.B. JlyHuHa, E.I. Areesa. — Mocksa : Academia, 2012. — 298 c.

8 MpakTnkym no npuknagHon anektpoxmmun / nog pea. H.T. KyapsiBuesa, .M. Bayecnasoga. -
J1. : Xumns, 1990. — 302 c. URL:http://www.lib.vsu.ru/elib/books/b38388.djvu

9 Wartanoe A.A. MNpaktukym no dusmdeckon xummumm / A.A. Watanos, M.K. Mapwako.— M. :

Bbicwas wkona, 1975.— 284 c.

KnHeTuka XMMMUYeCKUX 1 aNEKTPOXMMUYECKUX NPOLIECCOB. QNEKTPONPOBOAHOCTL : MPaKTMKYM MO
10 cneumanbHocTn 011000 - Xumus / cocT. : A.B. BeeaeHckuii [n gp.] — BopoHex : BI'Y, 2003. - Y.
2. — 82 c. URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jan04053. pdf

PaBHOBeCHbIe anekTpodHble cucTeMbl. [paHnUa pasgena 3apsbkeHHbIX a3 @ MpakTUKyM Mo
11 cneumanbHocTn 011000 - Xumuga / coct.: A.B. BBegeHckuin [u ap.] — BopoHex : BI'Y, 2003. - 4.
3.— 79 c. URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jan04059.pdf

MoTeHunomeTpua : npaktukym no cnedl. 011000 - Xumua: Ons ctygeHToB xum. dak. Bcex opm
12 obyueHus / coct. H.B. Coukas, O.A. Kozagepos, H.M. TyTykuHa .— BopoHex : BI'Y, 2003 .— 4.
4.-80c.

BanesuH C.A. lMpaktukym no dwusmyeckon m konnougHom xumum / C.A. banesmH.— M. :
MpoceeleHne, 1980. — 271 c.

C6opHuK NpuMepoB 1 3agad No anekTpoxmmum : yyebHoe nocobue / [A.B. BBegeHckni n ap.]
.— CaHkr-lNeTepbypr ; Mocksa ; KpacHogap : JlaHb, 2018 .— 204, [1] ¢
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17. O6pa3oBaTesfibHble TEXHONOINMMU, UCNOoJib3yeMblie Npu peanusaumum y4yeoHom
ANCLUMNIINHBI, BKIIOYasa AUCTaHLMOHHbIEe o6pa3oBaTenbHble TexHonoruu (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue):

Mpn peanusauun ANCUUNINHBI NPOBOAATCA BBOAHASA, HECKOSbKO OB30PHbLIX NMEKLMK, TeKyLlas
aTTecTaums, camocToATenbHoM paboTkl MO OTAENbHLIM pasaenam AUCUUNINHDI.

Mpu peanusauun y4ebHOM OUCUMMIMHBI NCNOMb3YIOTCA 3NIEMEHTbI 3NIEKTPOHHOrO 00yYeHUs U
pasnu4yHble OUCTaHUMOHHble obpasoBaTtesibHble TexXHomoruu, nossonswowmne obecnevmBaTb
onocpefioBaHHOe B3aMMOOENCTBME (Ha paccTosHUW) npenogasatenen u obyyaromnxcs,
BKMNOYAA MHCTPYMEHTbl  3MEKTPOHHOMW  MHGOpMaLMOHHO-O0Opa3oBaTtensHon cpeabl BlY
«ONEKTPOHHbLIN yHuBEpCUTET BIry» (https://edu.vsu.ru) n/mnu “MOOK BIry”
(https://mooc.vsu.ru), npoBeneHne BeOMHApPOB, BUOEOKOHMEPEHUUN (B TOM 4uUcre C
npumMmeHeHnem cepsucos Zoom, Discord u gp.), B3aumogencrTeme B coLCeTAX, NOCpeacTBOM
3NEKTPOHHOM MOYTbl, MECCEHKEPOB.

18. MaTepnanbHO-TeXHU4YECKOE obecneyeHme AUCLUNIINHDI:

YyebHuku, yyebHo-meToauveckme nocobus, cOOpHMKM 3adad, MynbTU-Meama TeXHUKa, KanopuMmeTpsl,
KPVOCKOMbI, YCTAHOBKM AN onpefeneHvus TenrnoeMKoCTU, Yy4ebHbI komnnekc "Xumus", ydebHo-
nabopaTopHbIN KOMMNEKC «Puramyeckasn 1 KonnongHas Xmmmusy.

19. OueHo4Hble cpeacTBa Ansd npoBeneHusA TeKyu.l,eﬁ n npome)KyTquoﬁ aTtrecTtauvmn

MopsiAoK OLeHKM OCBOEHMS 0byyatoLmmmcs y4ebHOro matepuarna onpegensiercs
coAepkaHueM crieayoLwwmx pa3aenos ANCLUMMNIUHBIL:

HanmeHoBaHue MugukaTop(bl
I_'I\;I(‘; pasgena QUCLUMNIvHbI K%“&';?;;EH JJ,OL:':TI/I)KGI-FIDISIFI) OueHouHble cpeacTBa
(mogyns) KOMNeTeHumnu
1 3aKkoHbl OlMK-1 OrnkK-1.1-1.3 MpakTuyeckoe 3agaHue
" | TepmoaMHaMUKA OrlK-2 OrK-2.3 Kypcosast paGota
5 Xummnyeckoe OlK-1 OrnkK-1.1-1.3 MpakTuyeckoe 3agaHne
" | paBHOBecHe OrlK-2 OrnK-2.1, 2.4 Kypcosast paGota
OrlK-1 OriK-1.1-1.4 MpakTuyeckoe 3agaHne
3. | Pactsopel OllK-2 OlK-2.1-2.3 Kypcosas pa6orta
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HanmeHoBaHue WHankaTop(bl)
rll\ﬁ pasgena ancuunnuHebl KO“&';?;?H DOCTUXKEHUSA OueHouHble cpeacTBa
(mopgyns) 4 KoMneTeHumn
OrnkK-1 OrK-1.1-1.4 Kypcosas paboTta
4. | ®agosbie pasHoBecus OrlK-2 OrliK-2.1-2.4 KoHTponbHasi paboTa
5 OcHoBbI TeOpUM OrK-1 OlK-1.1-1.4 MbaKTYecKoe 3anaHe
" | anekTponuToB. NoHKWKa Orl1K-2 OllK-2.1-2.4 P A
OCHOBbI 3MEKTPOXUMUU
reTeporeHHbIX CUCTEM. OrlK-1 OriK-1.1-1.4
. OnekTpoanka OrnK-2 OrK-2.1-2.4 MpakTuecioe saparive
TepmognHamumka
7 NOBEPXHOCTHbIX OriK-1 OrK-1.1-1.4 m
" | saBneHun Orl1K-2 OrK-2.1-2.4 PAKTUTSCKOS 3afanme
[dvcnepcHble cucTemsl:
8 ggggzzlso%iamma ’ OrK-1 OrK-1.1-1.4 MpakTuyeckoe 3aaaHue
hOPMMPOBaHIS 1 OrliK-2 OrK-2.1-2.4
paspyLueHus
MpomexyToyHas aTTecTauus
lMepeyeHb Bonpocos
dopma KOHTPOIS - 3K3aMeH

20. TunoBble OLUEHOYHble cpencTBa U MeToAMYeCKMe MaTepuanbl, onpegensilowme
npoueaypbl OLeHUBaHUA

20.1. TeKywWwMn KOHTPONb yCrieBaeMoOCTH

KoHTponb ycneBaemocT Nno AUCLMMNIMHE OCYLLECTBSIETCS C MOMOLLbIO CreayHoLMX OLEHOYHbIX

cpencTs:
MepeyeHb NpakTUYeCKMX 3agaHNMn
1. OnpegeneHne TennoBbix 3¢ eKTOB.
2. OnpegeneHne TeNTOEMKOCTU XUOKNX U TBEPAbIX BELLECTB.
3. OnpegeneHne TemnepaTypHOro KoaurumneHTa HanpPsXKEHNS ANEKTPOXUMUNYECKON Lienu.
4. PacyeT KOHUEHTPaLMOHHON KOHCTaHTbl paBHOBECUS.
5. N3onuecTtnyecknin Metoq onpeaeneHns KOHCTaHT paBHOBECUS crnabblX 9NeKTPONMTOB.
6. OnpegeneHne MONAPHON Maccbl HEIANEKTPONUTA KPUOCKONNYECKUM METOLAOM.
7. OnpefeneHve cTeneHn guccoumaLmm CUNbHOIo 3NEKTPONNTa KPUOCKONNYECKUM METOLOM.
8. MNocTpoeHne gnarpamm «TemnepaTypa-cocTaB» ABYX N TPEXKOMMOHEHTHbLIX CUCTEM.
9. OnpegeneHne npegenbHON MOMSPHON  3MNEKTPONPOBOOAHOCTU  CUMbHbLIX M cnabbix

3MEKTPONNTOB.

10. OnpegeneHne cTaHOApPTHONO SMEKTPOAHOro MOTEHUMana anekTpoga MnepBoOro poaa,
NPOCTOrO U CIIOXHOIO OKUCIIUTENTIbHO-BOCCTAHOBUTENBHOMO afiekTpoaa.
11. CTEKNAHHbIN 3NEKTPOA U ero UCNoNb30BaHNE B MOTEHLMOMETPUN.
12. Onpeaenexne 3C ranbBaHMYECKOro 3afieMeHTa.

13. KOPpO3MOHHbLIN 3fIEMEHT.

14. N3y4eHne agcopbumm Ha TBepabIX agcopbeHTax.

15. N3yyeHne agcopbumm NAB Ha rpaHuue pasgena Boga-so3ayx.

16. MNMpurotoBneHne KonmnongHbIX pacTBOPOB U U3yYeHME NX Koarynauuu.
17. MNpurotoBneHne amMynbLCUn TMNa «Bo4a B Macrie» U «Macrio B BOAE».
18. KonnougHasa 3awmrta BMC

Mpumep KOHTPONbLHOM PaboThbI

1. BblumMcnute aHTanbNMIO NpoLecca rmaponmMsa MOYeBUHbI MO peakuun
H200x) + (NH2)2COp-p) = CO2 (p-p) + 2NHS3 (p-p),



no cTaHgapTHbIM TennoTam obpas3oBaHMs, UCNOMb3ys CNPaBOYHbIE AAHHbIE.
2. [Ina xumunyeckon peakumm
A + 3B > 2Cm) + 3“B(r)

3anuwnTe BblpaXXeHne KOHCTaHTbl paBHOBECUS t,C
Kp. C npumeHeHneM ypaBHeHus nsobapsbl p + consit
0OGBACHUTL, B KaKyt0 CTOPOHY CMECTUTCS 105
paBHOBECKE NPV MOBbILLEHMN TeMMNepaTypbl
CUCTEMBI. 100
3. Kakue pactBopbl HasblBaT naeanbHbiMK? Kak
N3MEHSIIoTCS TepMoanHammueckne pyHkumm npn 95 NEAN
o6pas3oBaHn AENbHbLIX PacTBOPOB? \ \ 3//
4. Tlo aMarpaMme COCTOSIHMS| Bofa-nponaHon-1 90 AN /
onpeaenure: \ ] //
a) NPy Kakon TemnepaTtype 3aKUMUT XUOKOCTb, 85 B
cogepxawasa 80% cnunpta n 20% Boabl. Kakos
COCTaB paBHOBECHOrO napa; 80
0) Kakon cocTaB UMeeT a3eoTpon;

B) uncno das u creneHemn ceoboapbl B Toukax 1-3;
r) coctaB (pa3 B TOYKE 2 U COOTHOLLEHNE Macc
das B 9TOM TOYKE MO npaBuny pblyara?

20 40 60 80
H,0 w, % C,H,0H

20.2. NMpomexyToyHas aTrecTauus

MpomexyToyHas aTTecTauus No AMCUMNIMHE OCYLLECTBMSETCS C MOMOLLUbIO Creaylowmnx OLEHOYHbIX
cpencTs:
TeMbl KypcoBbIX paboT

1. WNccnepoBaHue CbI/I3I/IKO-XI/IMI/I‘-IeCKI/IX CBOWCTB BELLECTB.

2. Bnunanue pobaBok HEe3NeKTponnTa Ha B3anMHYyH paCTBOPUMOCTb KOMIMOHEHTOB
OBYXKOMIOHEHTHbIX CUCTEM.

OnpeperneHne KOHCTaHTbl paBHOBeCUSt BOPHON KUCMOTbI M30MMECTUYECKUM METOLAOM.
dU3MKO-XMMUYECKME CBOMCTBA BELLECTB.

5. BnusiHne npunponbl KOMMOHEHTAa Ha B3aUMHYIO paCTBOPMMOCTb BELLECTB B AAIBYX U
TPEXKOMIMOHEHTHbIX CUCTEMAX

> w

MepeyeHb BOMPOCOB K 3a4eTy:
XumMunyeckasa TepMmoguHaMmmka n TepmMmoauHaMmuka TBepaodasHbIxX peakuumn

TepmoagnHammnyeckne cMcTemMbl 1 NX Knaccudmkauus.

'eTeporeHHble paBHOBECUA B O4HOKOMMOHEHTHbIX CUCTEMAX.
TepmoagnHammuyeckne napameTpbl COCTOSIHUSA CUCTEMBI.

TepmoanHaMmnyecknin BbiBo AnarpaMmmbl COCTOAHUS OAHOKOMMNOHEHTHOW CUCTEMbI C
NOMOLLbIO KPMBbLIX M306apHO-M30TEPMUYECKOro NOTEHUMana.

YpaBHEHUSI COCTOSAHUS TEPMOOMHAMUYECKUX CUCTEM.

das3oBble nepexoabl YACTLIX BelwecTB. YpaBHeHne KnanenpoHa-Knayauyca.
TepmoanHamuyeckoe paBHOBECKE N TEPMOANHAMUYECKNE NPOLIECCHI.
[narpamMmmbl COCTOSAAHUS BOAbI, cepbl, hocdopa. NonmmopdHble npeBpaLleHna B
OJHOKOMMOHEHTHOWN CUCTEME.

9. BHyTpeHHss aHeprus. NepBbli 3aKOH TEPMOANHAMMKM.

10. ['eTeporeHHble paBHOBECKS B ABYXKOMMOHEHTHbIX CUCTEMAX.

11. TepMmoguHaMmn4yeckmne nNpoLecchl C yd4acTMeM naeanbHoro rasa.

R
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12.

13.
14.

15.
16.
17.
18.

19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41,

42.

TepmoanHaMnYeCcKnin BbIBOL OCHOBHbIX TUMOB AMarpaMM COCTOSIHUS ABYXKOMMOHEHTHbIX
CUCTEM C MOMOLLLIO KPpMBbIX M306apHO-N30TEPMUYECKOrO NoTEHUMana.

3akoH ['ecca u ero cnegcraums.

[ByxdrasHoe paBHOBeCKE: [BYXKOMMNOHEHTHbIE CUCTEMbI C HEOrPAHUYEHHOW U
OrpaHNUYeHHOM pacTBOPUMOCTbIO KOMMOHEHTOB.

3aBNCMMOCTb TENIOBOro adhdpekTa XMMUYECKON peakumm OT TemnepaTypsbl.
[1BYXKOMMNOHEHTHbIE CUCTEMbI C OBTEKTUKOWN.

BTopon 3akoH TepmogmMHamMukun gnga obpatumMblx 1 HeoBpaTUMbIX MPOLLECCOB.
[1BYXKOMMNOHEHTHbIE CUCTEMbI C KOHIPY3HTHO U MHKOHIPY3HTHO MNSiaBsWmMMCA
XUMWNYECKNM COEANHEHMNEM.

MpuHUun agnabaTtHon HegocTxkMmocTn Kapateogopu.

[eTeporeHHble paBHOBECUSI B TPEXKOMMNOHEHTHbIX CUCTEMAX.

QHTponus. NpuHUKMN BO3pacTaHUs QHTPOMUN.

BogHo-coneBble cMcCTEMBI.

M3MeHeHne aHTpONUM Npu pasnnyHbIX npoueccax. QHTPONUS XMMNYECKON peakLmu.
TepmoanHammnyeckasa Knaccmgukaumsa pactBOpoOB.

Xapakrepuctuieckue yHkumn. TepmognHaMmmnyeckme noteHumnarnbl.

3akoH Payna onst pactBoputensi.

CooTHoweHus Makceenna. YpaBHeHue 'mb6ca-l'enbmronsua.

AKTUBHOCTb. KOahpnumMeHT akTMBHOCTM.

XuMnyeckmi noteHuman. Xmummuyeckasa nepemeHHas. YpasHeHune 'mobca-[iorema.
3akoH "eHpu ona gaBneHust napa pacTBOPEHHOro BeLeCcTBa.
TepmoanHamuyeckne ycrioBus paBHOBECUS N KpUTEPUN CaMOMPOU3BOSIbHOIO
NpoTeKaHUs NPoLEeCccoB.

KonnuraTuBHble CBOMCTBA pacTBOPOB.

3aKoH gencTByromnx macc. KOHCTaHTa paBHOBECUSA XMMUYECKOW peakLmu.
3akoH pacnpeaenenus HepHcra.

N3oTepma 1 nsobapa xmmmyeckon peakumun. NpuHUMN cCMeLLeHns paBHOBECUS.
TepmoanHammnyeckasa oLeHka BO3MOXHOCTM TBep40oha3HOro B3anMogenCcTBUS.
TpeTnin 3akoH TepMOaANHAMUKN.

MeToabl uccnefoBaHusa TePMOANHAMUKM TBEPA0da3HbIX peakumi.

OcHOBHbIE NOHATUA TepMOANHAMNKN )a30BbIX PaBHOBECUN.

[dnarpamMmbl XMUYECKMX NOTEHLMANOB.

Ycnosue ga3oBoro paBHoBecus. BeiBog npasuna gas 'mbbca n BapmaHTHOCTb
CUCTEMBbI.

HOunarpammbl NenTtoHa-Wmanbupuaa.

MNepeyeHb BONPOCOB K 3K3aMeHY:

©CoNoh,wNE

3neKTpoxumvm. DduUsnko-xmmumsa AucnepcCHbIX CUCTeéM N HaHOMaTepuanoB
OnekTponutuyeckas guccounaums. Teopus AppeHuyca.
[MOBEPXHOCTHOE HaTSXKEHUE XNOKOCTEN.
OrnekTpocTaTudeckas Teopusi pacTBOpPOB anekTponnToB. KoaddnumneHTsl akTMBHOCTM.
Aapo3sonu. MNeHbl. IMynbcun. CycneHsumn n 3onu.
Teopus anekTpuyeckon NPOBOANMOCTN PacTBOPOB ASIEKTPOSINUTOB.
[MoBepxHOCTHaAA 3aHepPrus TBepAbIX Ten.
OnekTpochopeTnyecknin n penakcaumoHHbIn 3pdexTbl.
MwuuennoobpasoBaHue. Conobunusaums.
OddekTbl BuHa, [lebaa-danbkeHrareHa n Papages.

10 MeToabl pacyeTa U n3amMepeHusi MOBEPXHOCTHOIO HaTSXKEeHUS.

11. 3nekTponu3 Boabl.

12.KoHaeHcaunmoHHoe obpa3oBaHme NMoGOOHbIX AUCNEPCHBLIX CUCTEM.
13.CTpoeHune n anekTponpoBOAHOCTb pacrniaBoB COMen N OKCUOOB.
14. OcHOBHbIE 3aKOHbI KanNUINAPHbIX ABMEHUN.



15. ONeKTpPOXMMMYECKUA CUHTE3 HEOPraHNYECKNX N OPraHNYeCKNX BELLECTB.

16. Teopusa OepsruHa-IlaHgay-®PepBes-Osepbeka.

17.VIoHHble KpUcTannbl, NPUMECHLIE U aMOPMHbIE TBEPAbIE SNEKTPONUTLI, CYyNEPUOHMUKMN.

18. Aacopbumsa B gucnepcHbix cuctemax. NMoBepxHOCTHO-aKTUBHbIE BELLIECTBA.

19.anbBaHOTEXHMKA.

20.CTpykTypoobpasoBaHme B AUCNEpPCHbIX cuctemax. OCHOBHblE TUMbl CTPYKTYPp U UX
CcBOMCTBA.

21.PaBHOBECHE Ha rpaHuLe anekTpoa/pacTBop. ANEKTPOXUMUYECKMIA NOTEHUMAT.

22. MoneKynsipHO-KMHETUYECKME CBOWCTBA ANCMNEPCHBLIX CUCTEM.

23.AHogHasn obpaboTka MeTansnos.

24.Peonormnyeckne Moaenu.

25. OnekTpomeTannyprusi.

26.9neKkTpnyeckne CBONCTBa ANCMEPCHBIX CUCTEM.

27.PaBHOBECUE B 3NIEKTPOXMMNYECKON Lenn. DNEKTPOAHbIN NOTEHUMan.

28. BrninaHune noBepXxHOCTHbIX 3PeKkTOB Ha MexaHmn4yeckue ceonctea. dddektol odhde n
PebuHaepa.

29.3nekTtpoabl | n Il poga. OkMcnnTEeNbHO-BOCCTAHOBUTESbHbLIE 3MEKTPOAbI.

30. OCHOBHbIE 3aKOHbI KAaNUITASPHbLIX ABNEHUMA.

31.ManbBaHNYECKME 3ANEMEHTHI.

32.NoBepXHOCTHOE HaTAXKEHNE XNOKOCTEWN.

33. KOHUEHTpaLUMNOHHbIE U XUMUYECKME LIEMN.

34.Asposzonu. MNeHbl. Imynbeuun. CycneHaum mn 3onu.

35.BTOpUYHbIE XMMUYECKNE UCTOYHMKM TOKA.

36. MuuennoobpasoBaHue. Conobunmnsayus.

37.MembpaHHoe paBHOBeCKE. IOHCENEKTUBHbBIE ANIEKTPOAbI.

38.KoHgeHcaumoHHoe obpa3oBaHne NMoobHbIX AUCNEPCHBIX CUCTEM.

39. TonnmBHbIE 3NIEMEHTbI C LLEMNOYHBIM U KMCOTHBIM 3NEKTPOSIUTOM.

40.Ancopbums B ancnepcHblx cuctemax. [loBepxHOCTHO-aKTUBHbIE BELLECTBA.

41.[1BONHOWN 3NEKTPUYECKUI CINON M aACOPOLUMNOHHbIE SBNEHUSA HA rpaHuLe
ANEeKTPOoa/3NeKTponnT.

42. MonekynspHO-KMHETUYECKNE CBONCTBA ANCMEPCHBIX CUCTEM.

43.BbicokoTemMnepaTypHble TONMBHbIE 3IEMEHTHI.

44.MeToqbl pacyeTa n n3MepPEHNA NOBEPXHOCTHOIO HATSXKEHUS

OnucaHme KpuTepyveB W LIKalbl OLEHUMBAHMA KOMMNeTeHUuW (pe3ynbTaToB OOy4YeHus) npu
NPOMEXYTOYHOMN aTTecTauum

YpoBeHb
Kputepun oueHmBaHNs kKoMneTeHuni ccpopmupoBaH Llkana oueHok
HOCTH
KOMMNEeTeHUNN
BcecTopoHHMe u rnybokme 3HaHWst MO XMMUYECKON TepMOoaMHamuke 1 | [MOBbILIEHHbIN OTnuyHo
TepmoavHamuke TBepaodasHbiX peakunn. WX npumeHeHne ans YPOBEHb (3auTteHo)
pelleHns 3agay no OCHOBHbIM pasfenam kypca. besynpeuHoe
BbINOSIHEHWE B NPOLIECCEe U3YYeHUs AMCLIMNINHBLI BCEX NTabopaTopHbIX
3afaHun, npeaycMOTPEeHHbIX  opMaMu  TeKyLlero  KOHTPOMS.
McyepnbiBatloLwmin OTBET HA BONpPOCH! bunera.
JocTtaTo4yHO NONHOE 3HaHMe y4ebHOoro Matepmana, NpeayCMOTPEHHOTO basosbliii Xopoulo
paboyeri nporpaMMon. YcCnewHoe BbINOMHEHWEe nabopaTopHbIX YPOBEHb (3auTeHo)
3agaHun. Hanvune apryMeHTMpoOBaHHOIO N 06OCHOBAHHOIO OTBETA Ha
Bonpocbl Guneta. [onyckalTca He3HauuTesnbHble OWUOKM 1
HETOYHOCTH, KoTOopble ucnpasneHsbl nocne 3amMeyaHuns
npenogasaTens.
3HaHMe OCHOBHLIX MOMOXEHUA paboden nporpammbl. 3aTpygHEHUsI MoporoBbin YposneTsopu-
npy peweHmn 3agad. OTBET HenonHblil, 6e3 0OOCHOBaHUM U YPOBEHb TenbHO
06bscHEeHA. OWwnbkn yCTpaHATCA MO AOMNOMHUTENBHBIM BOMNpocaM (3auTeHo)
npenogasartens.




OTpbIBOYHBLIE 3HAHWS. pybble, NpuHLMNManbHble oWnbKM Npu oTBETE - HeynoeneTtBopu-
Ha Bornpoc bunerta. HeymeHue pellatb NpocTenlne 3agayn. TEnbHO
(He 3a4yTteHo)

OueHKka 3HaHWA, YMEHUA N HaBbIKOB, XapaKTepusyloLwas aTanbl (POPMUMPOBaHMSA KOMMNETEHLMI B
pamKax n3y4yeHus aANCunninHbl OCYLLECTBNAETCA B XOAE TEKyLLEN U NPOMEXYTOYHON aTTecTalmn.

Tekywaa aTTectaumss NPoOBOAUTCH B COOTBETCTBMM C [lonoxeHnmem o Tekylwlen aTrectaumu
obyyalowmxca nNo  nporpamMmam  Bbicwero obpasoBaHuss  BOpOHEXCKOro  rocygapcTBEHHOro
yHMBepcuTeTa. Tekywasa atrectaums npoBoguTca B dopme(ax): YCTHOro WHAMBMAYaANbHOro ONpoca;
NMUCbMEHHLIX pPaboT (KOHTPONbHble, NabopaTopHble pPaboThbl); OUEHKN pe3ynbTaToOB MNPaKTUYECKOM
aeatenbHocTU (KypcoBas paboTta). Kputepum oueHnBaHusi NpMBeLEHbI Bbille.

lMpomMexyToyHast aTTecTauns nNpoBOAUTCA B COOTBETCTBMM C [lONOXEHMEM O MNPOMEXYTOYHOWN
aTTecTaumm obyyaroLmxca no nporpaMmmam Bbicllero obpasoBaHus.

KOHTpOmnbHO-n3MepuTeneHble MaTepuanbl  NPOMEXYTOYHOM aTTecTaummM BKNOYalwT B cebs
TeopeTnyeckne BOMPOCHI, MO3BONSAKOWME  OUEHUTb  YPOBEHb  MOSIYYEHHbIX  3HAHWKA  K/unu
npakTnyeckoe(ne) sagaHune(s), nossonstLiee(une) oueHnTb cTteneHb COOPMUPOBAHHOCTU YMEHNIA N(MMN)
HaBbIKOB, U(MNK) OMNbIT AeATENBLHOCTY (yKa3biBaeTe pearibHy CTPYKTYpY).

Mpn oueHnBaHMM UCMOMb3YITCA KONMMYECTBEHHbIE LUKarbl OLEHOK. Kputepun oueHnBaHusa npvBegeHbl
BbiLLE.



