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PABOYASA NPOrPAMMA YYEEHOW AUCLUUNIUHBI
B1.0.13 CoBpemMeHHas ¢pusnyeckasa xumus

1. Koa n HaumeHoBaHMe HanpaBfieHUA NOAroTOBKU/cneunanbHOCTU:

04.03.02 Xumung, hmnsmnka n MexaHuka matepmanos

2. NMpodunb nogrotoBku/cneunanusauusa: MatepnanosegeHne n HAYCTPUS HAHOCUCTEM
3. KBanudukaumsa BbinyckHuKa: 6akanasp

4. dopma ob6y4eHus: oyHas

5. Kachepgpa, oTBevalowas 3a peanmsaumio QUCLUNMNNIUHbI: HU3NYECKON XUMUK

6. CoctaButenu nporpammbl: Mopo3oBa Hatanbst BopncoBHa, K.X.H., AOLEHT

7. PexomeHpgoBaHa: HMC xumudeckoro gpakynbteTta ot 11.04.23, npotokon Ne 4

8. YuebHbIn roa: 2025/2026 CewmecTp(bl): 3, 4



9.Uenu n 3agaun y4e6HOM ANCLUUNNUHDI
Llenbto ocBoeHNst y4eBHOM ANCLMNNUHBI SIBSIETCS: chopMMUpPOBaTb CUCTEMY 3HAHUI O
byHOAMEHTaNbHbIX 3aKOHaX NPOoTeKaHUs PUUKOXMMUYECKUX NPOLIECCOB Y XUMUYECKMX peaKLmiA.

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. NnaHupyemble pe3ynbTaTbl 00y4YeHUs nNo aucuunnuHe/moaynio (3HaHWUA, YMEHUS, HaBbIKK),
COOTHECeHHble C NNnaHMpyeMbiMU pe3ynbTaTaMuM OCBOEHUs oOOpa3oBaTeNnbHOM NpPorpaMmmbl

(KoMneTeHLUAMU) N HAUKATOPAMU UX [OCTUXKEHUA:

Kopn HaseaHue Koa(bl) MugukaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KOMMeTEHL MM
Or1K- | CnocobeH OlK- | UcnonbayeT npu 3HaTb: OCHOBHble  TeopuW,  3aKOHbI "
1 ncnonb3oBaTthb Mpu 11 peLleHnmn 3agad onpegeneHns dusmnyeckon XUMUK,
pelleHnn 3agad npodeccuoHansHon ANEKTPOXNMUM, dusnyeckon XUMmn
npodeccnoHansHo AesaTenbHoCTH NMOBEPXHOCTHbIX ABMEHUI U KONNOUOHbIX CUCTEM
N [eATensHOCTH TeopeTnyeckme
noHMMaHue OCHOBbI PM3UKO- YMeThb: NPUMEHSATb OCHOBHbIE 3aKOHb!
TEopeTU4EeCcKmX XnUMun COBpPEMEHHOW (PU3NYECKON XUMUKN MPU peLleHnn
OCHOB XMMWW, NonynpoBOAHMKOBBIX | MpodeccnoHanbHbIX 3agay
n3smkn mMaTepuanoB
mMaTepuarnos u OlK- | UcnonbayeT npu Bnagetsb: TEopETNYECKUMMU OCHOBaMM
MEeXaHWKK 1.2 peLleHnmn 3agad dusmdeckon  XMMUM  AnNst MHTeprpeTauuun
matepuanos npodeccuoHarnbLHoM pe3ynbTaToB 3KCMEPUMEHTA.
OesaTenbHoCTH
TeopeTuyeckue
OCHOBbI CTPYKTYPHOM
XUMUN
HeopraHM4yecKknx
mMaTepuanos
OlK- | UcnonbayeT npu
1.3 pelueHnn 3apay
npodeccroHasnbHoOn
OeaTenbHOCTU
TeopeTuyeckue
OCHOBbI MEXaHMWKN
MaTepuanoB
OrlK- | MNMpegnaraet
14 MHTepnpeTaunio
pe3ynbTaToB
3KCMEPUMEHTOB U
pacuyeTHOTeopeTuyec
Knx pabot ¢
NCMNONb30BaHNEM
TEOPETUYECKNX OCHOB
XUMUK, PU3NKN n
MEXaHWKU
MaTepuanoB
OlK- | CnocobeH Or1K- PaboTtaeT ¢ 3HaTb: npaBuna TexHUKM 6GesonacHocT npwu
2 NpPOBOAUTbL C 2.1 XUMUYECKMMM paboTe C XMMUYECKUMW BeLLLeCTBaAMU
cobnogeHnem BELLEeCTBaMU C
HOPM TEXHUKM cobnogeHnemM Hopm YMeTb: NnpoBOANTb 3KCNEPUMEHT no
6e3onacHocTn TEXHUKM nccrnenoBaHuio peakuui, npoLeccoB "
3KCMEPUMEHT Mo BesonacHocTn maTepuanos c NpYMeHeHeM du3smko-
CUHTe3y u aHanmay | OlK- MpoBoamnT XMMUYECKMX METOA0B UCCregoBaHUs
XUMNYECKNX 2.2 3KCMEPUMEHT MNo




BELLIECTB, MccrneagoBaHuno Brnagetb: MeTtogamm  (pmsnyeckom - XuUMuu,
nccrnegoBaHumio peakuun, npoLeccosB ANEKTPOXUMUM, KONMoMAHOW  XMMuK  Ans
peakuun, N matepmanos c nccrnegoBaHns CBONCTB BELWECTB U MaTepuarnos
npoLeccoB K NCMosfb30BaHMEM C  WCMOMb30BaHWEM  CEPUMHOIO  Hay4yHOro
mMarepuanos, CTaHOapTU3NPOBaHHbI | 06opyaOoBaHUS
ONarHocTuke X npoueayp
dur3nyeckux n OrK- MpoBoant
MeXaHU4YeCKNX 2.3 CTaHfapTHbIe
CBOWNCTB onepaumm rno
mMartepuanos ONarHocTuke

dur3nyeckux n

XUMMYECKMX CBOMCTB

Marepuanos

OrlK- MpoBoguT
2.4 nccnegoBaHust

CBOWCTB BELLECTB U

mMarepuanos ¢

NCMosfb30BaHMEM

CEPUINHOIO Hay4yHoro

obopyaoBaHus

12. O6bem aucumnnmHbl B 3a4eTHbIX eamHuuax/yac. — 7/252.

dopmMa NpPOMEXYTOYHOWU aTTecTauum (3a4yem/sk3ameH) 3 CeMecTp - 3a4eT C OLEHKOW, KypcoBas
paboTa,4 cemecTp - 9K3aMeH

13. TpyaoeMKoCTb NO BuAaM y4ebHom paboTbl

TpygoemMkocTb
Bug y4ebHol paboTbl Bcero o cemectpam
3 cemecTp 4 cemecTp
AyanTOpHbIE 3aHATUSA 162 54 108
B TOM 4uncne: nekuum 90 36 54
npakTu4eckme - - -
nabopartopHble 72 36 36
CamocTtosiTensHas paborta 54 36 18
dopma NpoMEXYTOYHOM aTTecTaLmm
36 0 36
(3a4em — 0 yac. / 9k3aMeH — _4ac.)
WToro: 252 108 144
13.1. CopgepxaHMe QUCLUMNIUHDI
n/n Haumerosakme CopepxaHve pasgena QUCUUnivHbI
pasgena QUCUMMIIvHbI Aep pasf Anctl
1. lekuum
1.1 3akoHbl TepMoaMHamMU4ecknii MeTod onucaHus MaTepuarnos. TepMoguHaMmmyeckme
TEPMOANHAMMKN. cucTeEMbl WM WX Knaccudwukauuss. TepmoavHaMU4Yeckne napameTpsbl

COCTOSIHMSA cucTeMbl. TemnepaTtypa. TepMumyeckoe ypaBHEHWE COCTOSIHUS.
YpaBHeHMe COCTOSHUA maeanbHOro rasa. YpasHeHue BaH-gep-Baanbca.
OKCTEHCUMBHbIE U MHTEHCMBHbIE napameTpbl. [lapumanbHble MONSApHbIE
BESIUYUHBI. OHeprus. Pab6orTa. Tennora. TennoemkocTb.
TepmoguHammdeckoe paBHoBecue. TepmoguHamuyeckne  MNpoLeccehbl.
PaBHoBecHble 1 HepaBHOBeCHbIe npouecchl. ObpaTumblie 1 HeobpaTumbie
npoueccbl. Camonpou3BosibHbIE U HECAMOMPON3BOIbHbIE NPOLIECCHI.
BHyTpeHHsI1 aHeprus. [lepBbli 3aKOH TepMOAUHAMWMKWA. OHTanNbMus.
TepMoaMHamMU4eckne npouecchbl C yd4acTMem upeanbHoro rasa. dOyHkuum
COCTOSIHMSA N PYHKLUMM NpoLiecca.

BHYTpeHHsI aHeprus n aHTanbnus XxumMuyeckon peakuuun. 3akoH [ecca wn
ero cneacteus. Tennotbl o6pa3oBaHus. TennoTbl cropaHns. NHTerpansHas




n guddepeHumnansHaga TennoTa pacTBOPEHUS.

3aBMCMMOCTb TEMNOBOro adhpekTa XMMMUYECKOW peakumm oT TeMnepaTypbl.
YpaBHeHue Knpxrodpa. CteneHHble psiabl TENNOEMKOCTU. [NpubnmkeHHoe 1
TOYHOE pelueHne ypaBHeHnsa Knpxroda.

BTopon 3akoH TepmMoaMHaMuMkM Ons ob6paTUMbIX U HeobpaTUMbIX
npoueccos. [puHuun agmabatHom HepocTwkumoctTu Kapateogopu.
OHTponusa. MMpuHUUN Bo3pacTaHusa JAHTponuu. smeHeHue SHTponuu npwu
pasnuyHbIX NpoLieccax. QHTPONUS XMMUYECKON peakLmu.
Xapaktepuctnyeckue  yHKuun.  TepmogmHammyeckme  NoTeHumanbl.
CooTtHoweHust Makceenna. YpaBHeHue 'mb6ca-lenbmronbua. XMMn4eckun
noteHuman. Xumuyeckass nepeMeHHasi. YpaBHeHue [nb6ca-[iorema.
TepmoamHamuyeckmne ycrnosus paBHOBeCKS n KpuTepum
CaMOMNpOM3BOSIbHOIO MPOTEKAaHNS MPOLECCOB.

1.2

Xummnyeckoe
paBHOBeCKE

3akoH gencTByowmx Macc. KoHCTaHTa paBHOBECUS XMMUYECKOW peakunu.
[eTeporeHHble  xmmuyeckme paBHoBecuda. W3otepma w©n  u3obapa
Xumudeckon peakumm. [puHUMN cmelleHnss paBHOBecUdA. TpeTui 3akoH
TepmoanHamMukn. PacyeT XMMU4YECKOro paBHOBECWUSI B uaearnbHbIX U
peanbHbIX CUCTEMAX.

1.3

TepmoguHamuka
pacTBOpOB

TepmoamHamunyeckas knaccudukauusa pactsopoB. MaeanbHble pacTBOpbI.
MpepenbHo pasbaBneHHble, aTepManbHble, pPerynsipHole  pPacTBOPbI.
WpeanbHble  accouumpoBaHHble  pacTBopbl.  3akoH  Payna  ans
pacTtBopuTens. AKTMBHocTb. KoadduumneHT aktmBHocTu. 3akoH NeHpu ans
AaBreHns napa pacTBOPEHHOro BellecTBa.

KonnuratueHble CBOMCTBa pacTBOpPOB. TemnepaTtypa KuneHus ugeanbHOro
pacteBopa. TemnepaTypa 3amep3aHus uWOeanbHOro pacTBopa. 3aKoH
pacnpegenexus HepHcra.

1.4

daszoBble paBHOBECUA

OcHoBHbIE MOHATUSA TepMOoANHaMUKK dasoBbIX paBHOBECUM.
CocraBngwwasi n KomnoHeHT. ®asa. YpaBHeHVMe COCTOsHUS hasbl.
Ycnosue asoBoro paBHoBecus. BbiBog npasuna a3 [unbbca w
BapuaHTHOCTb CUCTEMBI.

padmyeckoe onucaHne pas3oBbIX paBHOBecui. [narpamma COCTOSHUSA.
[eTeporeHHble paBHOBECUS B OAHOKOMMOHEHTHbIX CUCTEMax. JHeprus
'mbbca npu as3oBbix NpeBpalleHMsX B OOHOKOMMOHEHTHbIX CUCTEMaX.
TepmoguHamMmyecknii BbIBOA AnarpaMmbl COCTOSHUS OAHOKOMMOHEHTHON
CUCTEMbI C MOMOLLbLIO KpMBbIX N300apHO-U30TEPMUYECKOrO MOTeHuMana.
da3soBble Nepexobl YNCTbIX BellecTB. YpaBHeHue KnanenpoHa-Knaysnyca.
[Ouarpammbl  cocTosiHMst  BOAbl, cepbl, docdopa. [MonumopdHbie
npespaLlleHnsi B O4HOKOMMOHEHTHOW cucteme.

[eTeporeHHble paBHOBECUS B [OBYXKOMMOHEHTHbIX CcUCTeMax. Ycrnosus
paBHoBecus das. lNMpuHuunel noctpoeHus T-x u P-T cedeHnn hasoBbix
anarpamm. TepMOAMHaMWYEeCKUn BbIBOA OCHOBHbIX TUMOB Auarpamm
COCTOSIHMSA [ABYXKOMMOHEHTHbIX CUCTEM C MOMOLLbLIO KPMBbIX M306apHO-
n3oTepMNYEeCcKoro noTeHumana. [ByxdasHoe paBHoBecHe:
OBYXKOMMOHEHTHbIE CUCTEMbl C HEOrpaHW4YeHHONW W  OrpaHWYeHHON
pacTBOPMMOCTbLIO KOMIMOHEHTOB.

[BYXKOMMNOHEHTHbIE CUCTEMbI C IBTEKTUKOW. [JBYXKOMMNOHEHTHbLIE CUCTEMbI
C KOHIPY3HTHO U MHKOHIPYSHTHO NNaBAWMMCH XUMUYECKUM COeMHEHUEM.
[BYXKOMMNOHEHTHbIE CUCTEMbl C 9BTEKTOMAHbBIM W NEPUTEKTOUAHbLIM
npespaLlleHneM.

[eTeporeHHble paBHOBECUSA B TPEXKOMMOHEHTHbLIX cucTemax. [paduyeckoe
npeacraBneHve  coctaBa  TpPoWHbIX  cucteM.  OCHOBHble  TuUnbl
TPEXKOMMOHEHTHbLIX CUCTEM. TPEXKOMMOHEHTHbIE XXWAKME  CUCTEMBI.
TpPexKoMNOHEHTHbIE CUCTEMBI C TPOMHOW 3BTEKTMKOW. [lonutepmudeckme u
N30TepMUYECKNE paspessbl.

BogHo-coneBble cuctembl. Cnocobbl mx rpaduyeckoro m3obpaxeHus
(fwbbca, Poseboma, CkpenHemakepca, WeHeke). lNyTtn kpuctannusauumm
npu wusotepMmyeckoMm wucnapeHun. BbicanuBaHue. B3auvMHble cucTeMbI.
Pa3zoBble guarpaMmMbl 06paTUMBbIX 1 HEOOPATUMBIX CUCTEM.
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OcHoBbl TEOPUN
3neKkTponuToB. MloHrka

AnekTponuTndeckas auccounaums. Teopuss AppeHuyca. WoH-aunonsHoe
B3aMMOAENCTBME B pacTBOpax afeKTPONUTOB. JrekTpocTaTuyeckas
TEopUsl pacTBOPOB 3NEKTPONUTOB. KoadULMEHTLI aKTUBHOCTMU.

OnNeKTponpoBOAHOCTL PACTBOPOB 3MEKTPONUTOB. Teopust 3neKTpUYecKoi
NPOBOAMMOCTM PACTBOPOB  SMNEKTPONMTOB. JneKTpodopeTnyeckun  u




penakcaumoHHbIn 3ddekTbl. Oddektol BuHa, [debas-PanbkeHrareHa wu
dapapes.
CTpoeHne 1 aneKkTponpoBOAHOCTL pacnnaBoB conell u okcuaos. NoHHbIe

Kpuctannbel, npuMecHble W1  amopdHble TBepAble  3NEKTPOnuUThI,
cynepuoHukn. TBepable NONUMEPHbIE ANEKTPONUTHI.
1.6 OcHoBbl anekTpoxumumn | PaBHoBecMe Ha  rpaHule  anekTpoa/pactBop.  ONeKTPOXMMUYECKUN
reTeporeHHbIX cUcTeM. | noteHuman. PaBHOBecMe B 3NEeKTPOXUMMYECKOW Uenn. ONeKTPOAHbIN
AnekTpoanka noteHuman. YpasHeHve HepHcta. Onektpogbl | u Il poga. OkucnutensHo-
BOCCTaHOBMUTESbHbIE 3ANeKTpoabl. SnekTpoxnmuyeckme uenu.
KoHUEeHTpaUMOHHbIE N XUMUYECKME Lienu.
MembpaHHoe paBHoBecue. MemOpaHHbIA MoTeHuuan. VoHcenekTuBHble
anektpoabl. PepmeHTHble anekTpodbl. buonorudeckue membpaHbl.
Buoanektpoxmmuna. broceHcopsl.
[1BOIHOM 3NEKTpUYECKUA CIrio U afcopOLMOHHbIE SABMIEHMSI Ha rpaHuLe
AMNEKTPOA/3NEKTPONNT.
OCHOBbI 3NEKTPOXUMUYECKON KMHETUKW. [MnoTHocTe Toka. [Monsipusauus
anektpoga. [lepeHanpskeHne. Ctagum  3MEKTPOAHOro  mpouecca.
MepeHanpsbkeHne nepexopa 3apsga. Anekrpokatanua. [NepeHanpsikeHve
XuMmyeckon peakumun. [NepeHanpspkeHve gudpdysun. lNNepeHanpsikeHune
Kpuctannusaumn. HanpsskeHve pasnoxeHus.
1.7 TepmoamHamumka [MoBepxHOCTHOE HaTsXXeHne XuakocTen. [loBepxXHOCTHas aHeprns TBepablX
NMOBEPXHOCTHbIX Ten. Metogpl pacyeta u uamepeHus. HepaBHOBecHasd TepMoaMHaMuKa
ABNEHU MOBEPXHOCTHbIX sIBNEHUA. OCHOBHbIE 3aKOHbl KanUINSAPHbIX  ABMEHUN
(JlTannac, KOHr, TomcoH, Mb6c). Agcopbuuss B OWCNEPCHBIX CUCTEMAX.
IMoBepXHOCTHO-aKTMBHbIE BelwecTBa. CamoopraHnsauus B agcopOLMOHHbIX
Cnosix.
1.8 OwncnepcHble cuctembl: | MonekynspHO-KMHETMYECKUE CBOWCTBA AMUCMEPCHBIX CUCTEM: BPOYHOBCKOE
GasoBble CBOWCTBa U | ABWXeHUe; anddysns; ceguMeHTauus; Koarynsuus. JOneKkTpudeckue
0COBEHHOCTH CBOWCTBA OMCMEPCHbLIX CUCTEM: ANeKTpodopes; 3NeKTpoocMoc. Asposonu.
hopMMpoBaHUS 1 MeHbl. 3mynbcumn.  CycneHsum w1 3omuM.  MuuennoobpasoBaHue.
paspyLeHus Contobunusauyus. KoHpeHcaumoHHoe obpasoBaHue nnopobHbIX
ancnepcHoix cuctem. Teopusa OepsarvHa-llangay-Pepses-Osepbeka. Ponb
QHTPOMMUIHBLIX PAKTOPOB.
2. MpaKkTn4yeckmne 3aHATUA
He NpeayCMOTPeEHbl y4eOHbIM NaHOM
3. labopaTopHble 3aHATUA
3.1 3akoHbl OnpepgeneHune Tennosbix 3EKTOB, onpeaeneHne TennoeMKoCTU XUAKNX
TEPMOANHAMUKMN N TBEpAbIX BELLECTB, OnNpeaeneHne tTemnepaTypHoro koadgpduumeHTa
HaNpshKeHUs 3NeKTPOXMMUYECKON Lienu.
3.2 Xnmundyeckoe PacyeT KOHUEHTpPaLMOHHON KOHCTaHTbl pPaBHOBECUS, W30MUeCTUYECKUIA
paBHOBecue MEeTO/ OnpeaeneHnst KOHCTaHT paBHOBECUS CrabbIX 3NEKTPONINTOB
3.3 PacTBopbl Kpuockonus,, MOCTpoeHue pguarpammbl COCTOSHUS  «KUOKOCTb-nap» no
OaHHbIM MEePEroHKM BGUHAPHbBIX XUOKUX pacTBOPOB.
3.4 da3zoBble paBHoBecus | MocTpoeHue guarpamm «TemnepaTypa-cocTaB» ABYX U TPEXKOMMOHEHTHbIX
cucTem
35 OcHoBbI Teopumn OnpepeneHve npefernbHOW MOMSAPHOW 3MNEKTPONPOBOAHOCTU CUIMbHBLIX Y
3NEKTPONUTOB. VIoHMKa | criabblx 3NEKTPOSNTOB,
3.6 OcHoBebl anekTpoxumun | OnpefeneHve CTaHOAPTHOrO  3MNEKTPOAHOro  MOTeHuuana anekrpoaa
reTeporeHHbIX CUCTEM. | NMepBOro poAa, NPOCTOro U COXHOIO OKUCMAUTENbHO-BOCCTAHOBUTENBHOMO
OnekTpoauka anektpoga. CTeknsHHbIA  3MeKTpog W ero  MCMonb3oBaHue B
noteHunomeTpun. OnpegeneHve JOOC ranbBaHMYECKOrO  3ANEMEHTA,
KOPPO3NOHHbIN 3N1EMEHT
3.7 TepmoguHamuka M3yueHue agcopbumm NAB Ha TBepabix agcopbeHTax, Ha rpaHule pasgena
NMOBEPXHOCTHbIX BOAA-BO34YX.
ABMEHUI
3.8 OucnepcHeble cuctemsl: | MNpurotoBneHne KonmnowaHblX pacTBOPOB U U3ydeHMEe UX Koarynsauuw,

6a3oBble CBOWCTBA U
0cobeHHoCTU
dopmmnpoBaHmna n
paspyLieHust

NPUroToBEHWE 3MYNbCUI TUNA «BOAa B Macfe» U «Macrno B Boaey,
konnougHas 3awmTta BMC

13.2. Tembl (pa3aenbl) AUCUUNNUHBI U BUAbI 3aHATUN




Bugpl 3aHATUIM (KONMYECTBO YacoB)
Ne HavmeHoBaHue Tembl o —————
n/n (pasgena) gucumnnuvHel | Nlekuun MpakTuyeckme | JlabopaTopHblie paGoTa Bcero
1 | 3akoHbl TEPMOAMHAMMKM 8 - 8 8 24
2 | XuMmnyeckoe paBHoBecue 6 - 8 8 22
3 | PactBopbl 10 - 10 10 30
4 | ®as3oBble paBHOBECUS 12 - 10 10 32
5 OcHoBbI TEOpPUM 12 i 10 4 26
3MNeKTponuToB. VIoHUKa
OCHOBbI 31IEKTPOXUMUN

6 | T€TePOreHHbIX ccTem. 12 ) 10 4 26
OnekTpoanka
TepmognHamumka

7 | NOBEPXHOCTHBLIX ABMEHUN 14 - 8 5 27
[dncnepcHbie cncTemsi:
6a3oBble cBONCTBA U

8 | ocobeHHOCTH 16 - 8 5 29
dopmmnpoBaHmna n
paspyleHus
Utoro: 90 - 72 54 216

14. MeToanyeckue ykasaHuUA ans odyyarowmMxca No OCBOEHUIO AUCLIMMNIIUHBI

MoprotoBka Kk nabopaTopHbiM 3aHATUAM. CamocToATeNbHOE U3yvyeHne oTaenbHbix TeMm. CocTaBneHve
KoHcnekToB. CamocTodATenbHOe BbINONHeHWe nabopaTopHbiXx paboT. [logroToBka K TECTUPOBAHUIO,
ay4VTOPHOW KOHTPOnbHOM paboTte. BbinonHeHne goMallHUX 3agaHui. BeinonHeHne KypcoBow paboTbl.
MoproToBka K NPOMEXYTOYHOM aTTeCTaLlum.

Mpun peanusaunm AMNCUNNAMHBLI C UCNOSNb30BaHNEM ANCTAHLUMOHHBLIX 06pa3oBaTeNbHbIX TEXHONOMIA
NCMonb3yTCA NHCTPYMEHTbI 3NTIEKTPOHHON MHpOpMaLMOHHO-06pasoBaTenbHoOM cpenbl BI'Y
«ONeKTpoHHbIN yHMBepcuteT BIY» (https://edu.vsu.ru) n/vnun “MOOK BI'Y” (https://mooc.vsu.ru),
cepsucbl BuaeokoHdepeHuun (BigBlueButton, Zoom, Discord n ap.), anekTpoHHas noyTa,
MeCCeHaXepbl U CoLCceTH.

15. NepeyeHb OCHOBHOW U AONOJSIHUTENLHOW NUTEpaTypbl, PECYpPCOB UHTEPHET, HEOOXOANUMbIX
ANA  OCBOEHMA AucuMnnuHbI (CIUCOK numepamypbl  0opMmrisemcss 8 coomeemcmeuu ¢
mpebosarusimu TOCT u ucrionb3yemcs obujasi CK803Hasi Hymepauus 0511 ecex audo8 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 hruandeckon xumum : y4eb.nocobuve ons cryq. Bbicw. yyeo.
2 3aBefieHu, oby4. no HanpaeneHnto «Xumus» / B.B. EpemuH,. A.A. BopLieBcknin. —

DonronpygHeivi : Mntennekr, 2012, — 847c.

HamackuH B.b. 3nekTpoxmmus : [yuebHoe nocobue ansa crtyd., obyy. Mo HanpaBAeHUo NO4roT.

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

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

BensieB A.lN. ®u3andeckas u konnoungHas xmmmus / A.T1. Benses, B.W. Kyuyk ; nog pea. A.l.
Bensesa. M. : TOOTAP-Megua, 2014. — 751 c.

0) fononHUTenbHasa nuTeparypa:

Ne n/n McTOYHMK

6 dunsmyeckasn xumms : B 2 kH. / nog pea. K. C. KpacHosa. - M. : Bbicwas wkona, 2001. — KH. 1 : CTpoeHue
BellecTBa. TepmoamHamumka. — 511 c. - URL:http://www.lib.vsu.ru/elib/books/b41156.djvu

7 Ctpombepr A.l'. duanyeckas xumus / A.I'. Ctpombepr, .M. CemyeHko. - M. : Bbicw. wk., 2001. - 527 c.

8 DUINKO-XMMNYECKNIA aHaNMN3 MHOTOKOMMOHEHTHbIX cuctem / FO.I. AcomHoreHos [u ap.] - M. : MOTU, 2006.
—-329c.

9 TpeTtbsikos HO.[l. BBegeHue B xumuto TBepaodasHbix Matepuanos / HO.[l. TpeTbskos, B.U. MNMytnses. - M. :
M3a-Bo Mock. yH-Ta : Hayka, 2006. — 399 c.

10 MonTopak O.M. TepmoamHamuka B cousmdeckon xumum / O.M. MonTtopak. - M. : Beicw. wk., 1991. — 318 c.
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11 nasos B.M. OcHoBbl chuanyeckon xumum / B.M. Masos. - M. : Beicwas wkona, 1981. — 455 c.

12 OTkuHC M. dusnyeckasa xumusa : B 2 1./ . ATkmHC. - M. : Mup, 1980. - T. 1. - 580 c. -

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

13 [opoweHko A.I. PU3NKO-XMMUYECKNIA aHanNM3 roMOreHHbIX U reTeporeHHbix cuctem / A.I. FopoleHko. -
Knes : HaykoBa gymka, 1978. — 490 c.

14 TpeTtbskoB FO.[0. TBepaodasHbie peakumm / KO.[1. TpeTbsikoB. - M. : Xumus, 1978. - 360 c.

15 Bect A. P. Xumunsi TBepaoro tena : Teopus 1 npunoxenusi: 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 TBepaoro tena : Teopus v 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, N.A. MpecHskos, F0.[. TpeTbskos. - 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 : da3oBble NpeBpaLleHus B
MeTannax 1 cnnaeax 1 cnnasbl C 0cObbIMK rU3N4ECKMMU cBONCTBaMu. — 623 c.

19 HamackuH B.B. Onektpoxumus / B.6. OamackuH, O.A. MeTpun, I".A. Uunpnuna ; pea. J1.W. Mannukas. - M. :
Xumuns : KonocC, 2006. — 670 c.

20 Onektpoxumums = Electrochimie / ®. Muomangp [v aop.] ; nep. ¢ dp. B.H. 'pacesuya; nog pea. H0.1.
"ambypra, B.A. CadoHoBa. - M. : TexHocdepa, 2008. — 359 c.

18

21 MpuknagHas anekTpoxumus / nog pea. A.MN. Tomunoea - M. : Xumus, 1984. — 519 c.

22 XumMu4yeckrme NCTOYHUKKM TOKa : cnpaBoyvHuk / nog pea. H.B. KoposuHa, A.M. CkynaguHa .— M. : N3g-Bo
M3W, 2003 .— 739 c.

23 LWykuH E.[. KonnongHasa xumusa / E. [O. WykuH, A. B. MNepuos, E. A. AmenuHa. - M. : Beicw. wk., 2004. —
444 c.

24 MsiryeHkoB B.A. OBEPXHOCTHbIE SIBIEHUS U AUCMEPCHble cucTembl / B.A. MsaryeHkosB ; peg. E.B.
CaBuHkuHa. - M. : KonocC, 2007. — 184 c.

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

26 HaHoTexHonorus B 6nuxkanwem gecatunetuu. MNporHos HanpasneHns nccnegosanuii // peg. M.K. Poko,
P.C. Yunbsmc, IN. Anuucatoc, M. : Mup, 2002, 292 c.

B) MH(pOpPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLnansHblie peCypcbl UHTEPHET)*:
Ne n/n Pecypc

27 | 3oHanbHasa Hay4Has bubnuoteka www.lib.vsu.ru

28 | WUHTepHeT noptan obpasoBaTenbHbIX pecypcoB http://window.edu.ru

29 | Hay4yHo-oGpa3oBaTenbHebli canT http://kozaderov.ru

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

31 YOMK «Pu3mko-xummns GUCNepCHbIX CUCTEM Y HAHOMaTEPNanoB»
https://edu.vsu.ru/course/view.php?id=2085

16. MepeyeHb y4yebHO-MeTOAMYECKOro obGecne4vyeHUss ANA CaMOCTOATENIbHOW paboTbl (yyebHo-
memoduyeckue pekomeHdauyuu, nocobus, 3adaqyHuUKU, MemoduyecKue yKasaHusi 1o 6bIMOSIHEHUIO MPaKkmMu4ecKux
(KOHMPOIbHBbIX), Kypcosbix pabom u dp.)

Ne n/n NCTOYHUK
MeToanyeckne ykasaHus K Kypcy "®usmuyeckas xumua" no pasgeny  "Xumudeckas
1 TepmoguHamuka" / coct. O.A. Kozagepos.— BopoHex : UIML, BI'Y, 2011.— 4. 2. : Btopon 3akoH

TepMoanHaMukn. XuMmmnyeckoe pasHoBecue. - 45 c.

MeTtognueckne ykasaHuss K Kypcy "®usmdeckad xumua" no pasgeny  "Xumudeckas
2 TepmoamHamuka" / coct. O.A. KosagepoB .— BopoHex : UMW Bry, 2012. — 4. 3.
TepmoanHamumka ¢a3oBbIX paBHOBECUI N TBEpA0dasHbIX peakuui. - 42 c.

BanesnH C.A. lpaktukym no cwuaudeckorn 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. Npywesckasn, H.6. Mopososa, H.B. Coukas; Hayuy. peq. O.A.
KosagepoB] .— BopoHex : M3gatenbckun gom BI'Y, 2021 .— 90 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m21-187.pdf>.

5 3agaHns ons camocToATerlbHOM paboTbl CTYAEHTOB Mo Kypcy "®duaundyeckas xumus" / coct. O.A.
Kosagepos .— BopoHex : ML BI'Y, 2012 .— Y. 1. : Xumuyeckas TepMmoamMHamuka. - 32 c.

6 3agaHns ona camocTosTenbHOM paboTbl CTyAeHTOB Mno Kypcy "CoBpemeHHast dumsmyeckas

xumus" [ONeKTpoHHbI pecypc] : y4ebHo-meToaudeckoe nocobmve pgnsa By3oB. Y. 2
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https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXVm92U3dlUmZINXBNbExzazkyY01YUGk0d0xGUHpHZ1JnbnNJVlgxMS1YSlJ2RGl1N1BtN21CUVVmUTROeDFmcWJaakw3M3pOSE5u&b64e=2&sign=b1065805ac3aa8a80998747a6b673189&keyno=17
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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

Onektpoxumums / coct. O.A. Kosagepos. — Boponex : UIML| BI'Y, 2013. — 32 c.
MpakTnkym no dmsnyeckon xumun. KnHetrka n katanus. dnekrpoxummus / [A.B. AGBpameHKoB u

! ap.] ; nog pea. B.B. JlyHuHa, E.I1. Areesa. — Mockea : Academia, 2012. — 298 c.

8 MpakTnkym no npuknagHon anektpoxmmun / nog pea. H.T. KyapsiBueBa, .M. BsavecnaBosa. -
J1. : Xumns, 1990. — 302 c. URL:http://www.lib.vsu.ru/elib/books/h38388.djvu

9 Wartanoe A.A. MNpaktukym no dwmsmdeckon xummmm / A.A. Watanos, M.K. Mapwako.— M. :
Boiclwas wkona, 1975.— 284 c.
OnekTponpoBOAHOCTb. KUHEeTMKa anekTpoxuMmyecknx npoueccoB / BopoHex. roc. yH-T ; [coCT.:

10 O.A. Kosapgepos, A.B. BeeageHckun, E.B. bobpuHckaa, B.FO. KoHagpawwuH, WU.B. lNpoTtacosa;

Hayd. ped. O.A. Kosagepos] .— BopoHex : WspaTtensckmi gom BIY, 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. Mopo3sosa, T. A. KpaBuyeHko; nog peg.
A. B. BeegeHckoro] .— BopoHex : M3gatensckun gom BI'Y, 2016 .— 89 c.

BaneanH C.A. lpaktukym no dwuaundeckorn n komnmovagHon xumum / C.A. BanesnH.— M. :
MpoceeleHne, 1980. — 271 c.

C60opHMK NpUMEpPOB U 3agay Mo 3NeKTpoxmmun : y4ebHoe nocobue / [A.B. BBeaeHckuin n gp.]
.— CaHkTt-lNeTepbypr ; Mockea ; KpacHogap : JlaHb, 2018 .— 204, [1] ¢

12

13

17. O6pa3oBaTefibHble TEXHONOIMMM, UCNOJSib3yeMble Npu peanu3aumm y4e6Hon
AVUCLMNIINHBI, BKITKOYasA AUCTaHLMOHHbIe o6pa3oBaTenibHble TexHonoruu (AOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHoOe obyyeHue):

Mpn peanusaumm OUCUUNIMHBI NPOBOAATCA BBOAHAS, HECKOMbKO OB30PHbIX NEKUMA, Tekylias
aTTecTaums, caMocToATeNbHOM paboTbl MO OTAENbHLIM pasaenam AUCUUNINHGI.

Mpn peanusaumm y4ebHOM ANCUMMMANHBI UCMNOSb3YKTCA 3NIEMEHTbI 3NIEKTPOHHOIO 00y4eHNsa U
pasnuyHble OUCTaHLUMOHHble oObpas3oBaTeslbHble TEeXHONorMu, nosponstowme obecneyvmBaTb
onocpefoBaHHOE B3aMMoZencTBMe (Ha paccTosiHM) npenogasatenei u  obydvarolmxcs,
BKMOYAA MHCTPYMEHTbl  3fEKTPOHHOM  MHGOPMaUMOHHO-0bpa3oBaTenbHon cpeabl  BIY
«ONEKTPOHHBIN yHUBepcuTeT BIry» (https://edu.vsu.ru) n/vmnn “‘MOOK Bry”
(https://mooc.vsu.ru), npoBefeHne BeOMHApPOB, BUAEOKOHMEpPEeHUUn (B TOM 4uUCre C
npumMmeHeHnem cepsucoB Zoom, Discord n agp.), B3aumMogencTemMe B COLICETAX, NOCPEACTBOM
3NEKTPOHHOM NOYTbl, MECCEHKEPOB.

18. MaTepnanbHoO-TeXHU4YECKoe obecneyeHme ANCUUNIINHDI:

Y4yebHukn, y4ebHo-meToanyeckne nocobusi, COOpPHUKM 3agad, MynbTU-MeamMa TeXHUKa, KanopumeTpbl,
KpPMOCKOMbI, YCTaHOBKW AN onpeferneHus TennoemKocTn, y4ebHbid komnnekc "Xumusg", ydyebHo-
nabopaTopHbIN KoMMNekc «Puramdeckas 1 KonnongHas XMMmnsa».

19. OueHo4Hble cpeacTBa Ansd nposeneHusA TeKyI.Ll,eI7I n HpOMe)KyTO‘-IHOﬁ aTtTecTtauum

MopsiAoK OLEeHKN OCBOEHMS 0ByYatoLmmmcs y4eGHOro matepuana onpeaensietcs
coaepkaHMeM crieayoLmx pa3aenos AUCLUUMIUHBIL:

HanmeHoBaHue Muankatop(bl
r’:;gn pasaena AucUUnIvHbl K?_:‘&';?;?” AC';.'CTI/IM(eIE)ISIH) OueHouHble cpeacTaa
(mogyns) KOMNeTeHumnu
1 3aKkoHblI OrkK-1 OrnkK-1.1-1.3 MpakTuyeckoe 3apgaHne
| TepMoaMHaAMUKN OrlK-2 OrK-2.3 Kypcosasi paGora
5 XumMmnyeckoe OrkK-1 OrnkK-1.1-1.3 MpakTuyeckoe 3apgaHne
" | paBHOBecWe OrlK-2 OMK-2.1, 2.4 Kypcosasi paGora
OlMK-1 OrnkK-1.1-1.4 MpakTuyeckoe 3agaHne
3. | Paceopsl OrK-2 OMK-2.1-2.3 Kypcosasi pabora
OrnK-1 OrK-1.1-1.4 KypcoBasi pabota
4. | ®asosble pasHoBeECHS OnK-2 OMK-2.1-2.4 Koﬁgpoanaﬂp pabora
OcCHoOBbI TEOPUM OlK-1 OlK-1.1-1.4 MpakTnyeckoe 3ajaHvie
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HanmeHoBaHue WHankaTop(bl)
rll\ﬁ pasgena AMCLMNIMHbI Ko“&';?;?” [OCTXEHMS OuerouHbie cpeacTsa
(mopgyns) 4 KOMNeTeHummn
3ANEKTPONUTOB. MoHMKa OrllK-2 OrliK-2.1-2.4
OCHOBbI 3MEKTPOXUMUU
6 reTeporeHHbIX CUCTEM. OriK-1 OlK-1.1-1.4 MpakTudeckoe sanaHme
" | Onekrpoavika OrK-2 OmMK-2.1-2.4 P
TepmognHamuka
7 NMOBEPXHOCTHBIX OlK-1 OlK-1.1-1.4 MpakTiieckoe 3anatme
* | sBneHuit OrK-2 OmMK-2.1-2.4 P
[dncnepcHbie cncTemsi:
6a3oBble cBOWCTBA U
8. | ocobeHHoCTH 82&; 8HE;i;j MpakTuyeckoe 3afaHne
cdbopmmpoBaHus 1 ) e
paspyLieHuns
MpomexyToyHas aTTecTauus
MepeyeHb BonpocoB
dopma KOHTPOIS - 3K3aMeH

20. TunoBble OLEHOYHble cpeAcTBa U MeToAMYECKMe MaTtepuanbl, onpegensilowme
npoueaypbl OLleHUBaHUA

20.1. TeKkyWwMin KOHTPOSb YCNeBaeMoCcTH

KOHTpOJ‘Ib ycnesaemMoCT no agncuuniinHe ocywecTBndeTca C NoOMOLLbO crneayrlnx oueHOYHbIX

CPeacTB:
MepeyeHb NpakTUyYeCKMX 3agaHUmn

. OnpepeneHne Tennosbix 3¢ eKTOB.
. OnpegeneHne TeNNOEMKOCTU XUAOKNX U TBEPAbIX BELECTB.
. OnpegeneHune TemnepaTypHOro KoadduuMeHTa HanpsXKEHNSA ANEKTPOXMMNYECKON LIEMNMN.
. PacyeT KOHUEHTPaUMOHHOM KOHCTaHTbLlI paBHOBECKS.
. U3onmnecTtunyeckuin meTton onpeaeneHnsi KOHCTaAHT paBHOBECUS CNabbiX 3NEKTPOSIUTOB.
. OnpegeneHne MONSAPHOM MacCbl HEANEKTPONUTA KPUOCKONMNYECKMM METOAOM.
. OnpegeneHune cteneHn guccoumaunm CUNbHOMO 3NEKTPOSIMTA KPMOCKOMMYECKUM METOLO0M.
. MocTpoeHne gnarpamm «TemnepaTypa-coctaB» ABYX U TPEXKOMMNOHEHTHbIX CUCTEM.
OnpepeneHve npegensHON MOMSAPHON  SNEKTPONPOBOAHOCTM  CUMbHbLIX UK cnabbix
3MEKTPONNTOB.
10. OnpepeneHne cTaHOaApPTHOrO SMEKTPOAHOrO MOTEHUMana anekTpoga MnepBoro poaa,
NPOCTOrO U CIIOXHOMO OKUCIIUTESNTIbHO-BOCCTAHOBUTENBHOMO 3fieKTpoaa.
11. CTEKNAHHbIV 3NEKTPOA U ero UCNonNb3oBaHNE B MOTEHLMOMETPUN.
12. Onpeaenexne 3C ranbBaHMYECKOro afieMeHTa.
13. KOPpPO3MOHHbLIN 3fIEMEHT.
14. N3y4eHne agcopbumm Ha TBepabIX agcopbeHTax.
15. N3yyeHne agcopbumm NAB Ha rpaHuue pasgena Boga-so3ayx.
16. MNMpurotoBneHne KonmnongHbIX pacTBOPOB U U3yYeHME NX Koarynsauuu.
17. MNpuroToBneHne aMynbCU TMNa «Boda B Macrie» U «Macrio B BOAEY.
18. KonnougHasa 3awmrta BMC

©CO~NOAWNPE

Mpumep KOHTPONbLHOM PaboThbl

1. Bbluucnute sHTanbnmio npouecca rmaposimda MoYeBUHbI MO peakumum
H2009 + (NH2)2COp-p) = CO2 (p-p) + 2NH3 (p.p),

no cTaHgapTHbIM TennoTam obpa3oBaHuMst, UCMOMb3Ys CPaBOYHbIE AAHHbIE.

2. [Ins XxmuMmnyeckon peakumm



A(T) + 3B(,—) > ZC(T) + 3B(|-)

3anuwunTe BblpaXXeHne KOHCTaHTbl paBHOBECUS t,'C

K,. C npumeHeHnem ypaBHeHUst usobapbl p F const
00BACHUTDL, B KaKyto CTOPOHY CMECTUTCSA 105

paBHOBECKE NpW NOBbILIEHUM TEMMNepaTypbl

CUCTEMBI. 100

Kakune pactBopbl HasbIBaloT ngeanbHbiMn? Kak

N3MEHAITCA TepMoaMHaMmyeckme yHKLUN npu 95 \ AN
obpasoBaHUn naenbHbIX PacTBOPOB? \ \ 3//
Mo anarpamMme cocTosiHMS Boda-nponaHon-1 90 AN /
onpegenuTe: \ ]//

a) NpY Kakow TemnepaTtype 3akunuT XULOKOCTb, 85 ™~
cogepxawlas 80% cnupta n 20% Boapbl. Kakos

COCTaB paBHOBECHOIO napa; 80

0) Kakown cocTaB UMEET a3eoTpon;

B) 4ncno gas u cteneHen ceoboabl B Toukax 1-3;
r) coctaB a3 B TOUYKE 2 U COOTHOLLEHNE Macc
a3 B 9TOM TOYKE MO npasuny pbivara?

20 40 60 80
H,O o, % C,H,OH

20.2. MpomMmexyTo4yHas aTrecTaums

MNMpomexyToyHas aTTecTauus No AMCUMNINHE OCYLLECTBSAETCS C MOMOLLbI CNeaytoLlmX OLEeHOYHbIX
cpencTs:

1.
2.

kW

Tembl KypcoBbIXx paboTt

McecnepoBaHne n3MKO-XMMNYECKUX CBOUCTB BELLIECTB.

BrnusHne no6aBok HeanekTponuTa Ha B3auMHY0 pacTBOPUMOCTb KOMIMOHEHTOB
[ABYXKOMMOHEHTHbIX CUCTEM.

OnpepgeneHne KOHCTaHTbl paBHOBECUS BOPHON KUCIOTbI M30MMECTUYECKMM METOLOM.
DUINKO-XMMUYECKME CBONCTBA BELLLECTB.

BrnvsHue npmpoabl KOMNOHEHTA Ha B3aVMHYK pacTBOPMMOCTb BELLECTB B ABYX U
TPEXKOMMOHEHTHbIX CUCTEMaX

MepeyeHb BONPOCOB K 3a4eTy:

pwbdPR

© No v

10.
11.
12.

13.

XumMunyeckas TepmoanHaMmuKa U TepMmoanHaMuKa TBepaocasHbIX peakumin

TepmoanHammnyeckne cucTeMbl N NX Knaccudukauus.

eTeporeHHble paBHOBECUS B OAHOKOMMOHEHTHbIX CUCTEMaX.

TepmoamMHamnyeckme napameTpbl COCTOSAHUSA CUCTEMBI.

TepMognMHaMmn4eckuin BblBOA gMarpamMmmbl COCTOSIHUS OAHOKOMMNOHEHTHOM CUCTEMBI C
MOMOLLIbIO KpUBbIX N306apHO-M30TEPMMYECKOrO NOTEHLMana.

YpaBHEHUsI COCTOSIHUS TEPMOLAMHAMUYECKUX CUCTEM.

dasoBble nepexoibl YACTbIX BeLlecTB. YpaBHeHWe KnanenpoHa-Knayauyca.
TepMmognHamuyeckoe paBHoOBeECHE N TEPMOANHAMUYECKME NPOLIECCHI.

[Aunarpammbl cOCTOAHUSA BOAbI, cepbl, pocdopa. [NonmmopdHble npeBpalleHus B
OLAHOKOMMOHEHTHOW CUCTEME.

BHyTpeHHss1 aHeprus. [epBbin 3aKOH TepMOAUHAMUKN.

'eTeporeHHble paBHOBECUS B 4BYXKOMMOHEHTHbIX CUCTEMAX.

TepmoguHamuyeckue nNpoLecchbl ¢ yd4acTMeM nageansHoro rasa.
TepMognMHaMmn4eCckuin BbIBO, OCHOBHbIX TUMOB ANnarpaMm COCTOSIHUS ABYXKOMMOHEHTHbIX
CUCTEM C MOMOLLbIO KPMBbIX M306apHO-N30TEPMNYECKOro NoTeHUmana.

3akoH ["ecca n ero cneacTeus.



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.

[ByxcasHoe paBHOBeCUKE: ABYXKOMMOHEHTHbIE CUCTEMbI C HEOrPaHUYEHHON U
OrpaHN4YeHHON PacTBOPUMOCTbIO KOMMOHEHTOB.

3aBNCUMMOCTb TENSTOBOro a(pheKkTa XMMN4YECKon peakumm OT TemnepaTypbl.
[1BYXKOMMNOHEHTHbIE CUCTEMbI C 3BTEKTUKOWN.

BTopow 3akoH TepmogmMHaMukn ana obpatumblx 1 HeobpaTUMbIX NPOLLECCOB.
[BYXKOMMNOHEHTHbIE CUCTEMbI C KOHIPY3HTHO U UHKOHIPY3HTHO NNaBAaLWUMCH
XUMUYECKUM COEQUHEHMEM.

MpuHuun agnabaTtHon HegocTuxmMmocTn Kapateogopu.

'eTeporeHHble paBHOBECUS B TPEXKOMMOHEHTHbLIX CUCTEMAX.

OHTponus. MNpuHUMN BO3pacTaHUsa SHTPONUN.

BoaHo-conesble cuctembl.

M3meHeHne aHTponuu Npu pasnuyHbIX npoueccax. QHTPOMUS XUMUYECKOW peakLumnn.
TepmoguHamunyeckasa knaccudgukaums pactsopoOB.

Xapakrepuctnyeckue pyHkumn. TepmoanHaMmmnyeckme noteHunansl.

3akoH Payna ons pactsoputens.

CooTHoweHus Makceenna. YpasHeHue 'mbbca-I'enbmronbua.

AKTUBHOCTb. KOahpnumeHT akTMBHOCTN.

Xrmunyeckui noteHuman. Xmmuyeckas nepeMmeHHas. YpasHeHue 'mobca-[iorema.
3akoH N'eHpu onga gaBneHus napa pacTBOPEHHOro BellecTBa.
TepmoaMHaMmmnyeckme yCcnoBusi paBHOBECUSA N KpUTEPUM CaMOMPOU3BOSTbHOMO
npoTeKkaHns NpoLeccoB.

KonnuratnBHble CBOMCTBA paCTBOPOB.

3aKoH gencTByoWmnX macc. KOHCTaHTa paBHOBECUSA XUMNYECKOW peakLuu.
3akoH pacnpegeneHus HepHcTa.

N3oTepma n nsobapa xmmmudeckon peakumn. NMpuHUUN cMeLeHnst paBHOBECUS.
TepmoanHammnyeckasa oLeHka BO3MOXXHOCTU TBep40ha3HOro B3anMogenCcTBUS.
TpeTnin 3akoH TepMoaNHAMUKN.

MeTogbl nccrnegoBaHusa TepMoaNHaAMUKN TBEPAOMdasHbIX peakumi.

OCHOBHbIE NOHATUS TEPMOAMHAMUNKM PA30BbIX PaBHOBECUN.

AnarpaMmbl XMMUYECKMX NOTEHUNANOB.

Ycnosue gasoBoro paBHoBecus. BbiBog npasuna ¢gas [mbbca n BapmaHTHOCTb
CUCTEMBI.

Hvarpammel NenTtoHa-Wmanbupuaa.

MepeyeHb BONPOCOB K 3K3aMeHY:

©CoNo,rwNhE

3neKTpOXVIMVIS|. Ddunsunko-xmmmsa AUcnepcHbIX CUCTEM N HaHOMaTepuanoB
OnekTponutuyeckas guccounaums. Teopus AppeHuyca.
[MoBEpPXHOCTHOE HaTSXKEHME XKUOKOCTEN.
OnekTpocTaTnyeckas Teopmusa pacTBOpPOB 3nekTponmToB. KoadduumneHTbl akTMBHOCTH.
Aaposonu. MNeHbl. Imynbeumn. CycneHaum mn 30nu.
Teopusa anekTpn4eckon NPOBOANMOCTM PaCcTBOPOB 3MEKTPOSIUTOB.
[MoBepxHOCTHas aHeprua TBepabIX Ten.
AneKTpodopeTUYECKNA U pefnakCalMOHHbIN 3DAEKTbI.
Muuennoo6pasosaHue. Conobunusauus.
AddekTbl BuHa, [lebas-PanbkeHrareHa n Papages.

10 MeToabl pacyeTa 1 namepeHns NOBEPXHOCTHOIO HaTSXXEeHUS.

11.3nekTponuns Boapl.

12.KoHaeHcaunoHHoe obpa3oBaHmne NMOGOOHbIX ANCMEPCHBLIX CUCTEM.

13.CTpoeHmne 1 anekTponpoBOAHOCTL pacniaBoB COSen N OKCUAOB.

14.OCHOBHbIE 3aKOHbI KanUInspHbIX ABNEHNIA.

15. ONeKTPOXMMMUYECKUIA CUHTE3 HEOPraHNYECKNX U OPraHNYeCKNX BeLLEeCTB.

16. Teopusa OeparnHa-JlaHoay-Pepses-Osepbeka.

17.VIoHHbIE KpUcTannbl, NPUMECHbIE U aMOP@HbIe TBEpAble ANEKTPONUTLI, CYNEePUOHUKM.



18.Aacopbumsa B gucnepcHbix cuctemax. [oBepxHOCTHO-aKTUBHbIE BELLIECTBA.

19.['anbBaHOTEXHMKA.

20.CTtpykTtypoobpasoBaHme B AuCNepPCHbIX cuctemax. OCHOBHble TuMbl CTPYKTYP M UX
cBOWUCTBA.

21.PaBHoOBecCKe Ha rpaHuue anekTpoa/pacTBop. SNEKTPOXUMUYECKUI NOTEHLMAT.

22. MoneKkynsipHO-KNHEeTUYECKMe CBONUCTBA OUCMEPCHbIX CUCTEM.

23.AHogHas obpaboTka MeTannos.

24.Peonormnyeckne mogenu.

25. 9nekTpomeTannyprus.

26.9neKkTpnyeckne CBOMCTBa ANCMEPCHbBIX CUCTEM.

27.PaBHOBECKE B 3MEKTPOXUMUNYECKOM Lienun. INeKTPOoaHbIN NoTeHuman.

28. BnusiHne noBepXHOCTHbIX 3PEKTOB HA MexaHu4eckue ceonctea. dddekTbl Modde n
Pebungepa.

29.9nektpoabl | n 1l poga. OKMcNNTENbHO-BOCCTAHOBUTESNbHbBIE 3NEKTPOAbI.

30. OCHOBHbIE 3aKOHbI KanUITNAPHbIX ABNEHUMN.

31.lManbBaHN4eCKME ANEMEHTLI.

32.NoBEPXHOCTHOE HATSXKEHNE XXNOKOCTEMN.

33.KoHUeHTpauMOHHbIE U XMMUYECKME LENN.

34.Aaposzonu. lNeHbl. Amynbcnn. CycneHsnm n 3onu.

35. BTOpHnYyHbIE XMUYECKME NCTOYHUNKN TOKA.

36. MuuennoobpasoBaHue. Conobunusaums.

37.MembpaHHoe paBHoBecKe. NOHCENEKTUBHbBIE 3NEKTPOAbI.

38.KoHaeHcaumoHHoe obpasoBaHne NMoobHbIX AUCNEPCHBIX CUCTEM.

39. TonnmBHbIE 3NEMEHTbI C LWENOYHbIM N KUCNOTHLIM 31EKTPOSTUTOM.

40.Aacopbuma B gucnepcHbix cuctemax. NoBepxHOCTHO-aKTUBHLIE BELLLECTBA.

41.[1BONHOWN 3NEKTPUYECKUI CION M aACOPOLUMNOHHbIE ABNEHUS HA rpaHuLe
3NEKTPOA/3NEKTPONUT.

42. MonekynapHoO-KMHETUYECKNE CBONCTBA ANCMEPCHBIX CUCTEM.

43.BbicokoTemnepaTypHble TONMNBHbIE ASIEMEHTDI.

44.MeToabl pacyeTa 1 n3aMepeHns NOBEPXHOCTHOIO HaTSXKEHNS

OnucaHuve KpuTepyveB W LWIKanbl OLEHUBAHUA KOMMNETeHUuW (pe3ynbTaTtoB OOyYeHus) npu
NPOMEXYTOYHOW aTTecTauum

YpoBeHb
KpuTepum oueHnBaHnsa KoMneTeHuunin cdopmmpoBaH LLikana oueHokK
HOCTMU
KOoMMeTeHunin
BcecTopoHHME 1 rnybokne 3HaHUSA N0 XMMUYECKOW TepMoanHamuke U | [oBbILWEHHbIN OTnnyHo
TepMoanHaMmunke TBepaodasHbix peakuumi. WX npumeHeHwe ans YPOBEHb (3auTeHo)
peleHns 3ajad MNo OCHOBHbIM pasgenam kypca. besynpeuHoe
BbINOMHEHNE B npoLuecce U3ydeHus AMCLMNINHBI BCeX nabopaTopHbIX
3agaHvii, NpedyCMOTPEHHbIX  opMaMy  TeKyllero  KOHTPONS.
McyepnbiBatoLmin oTBET HA BONpOChI Gunera.
JocTaTo4yHO NONHOE 3HaHWe y4ebHOro Matepmana, NpegycMoTPEHHOTO bazoBbliii Xopouo
paboyelir nporpaMMOi. YCMELWHOe BLINONHEHNE nabopaTopHbIX YpOBEHb (3auTteHo)
3agaHui. Hannuve aprymeHTMpoBaHHOIO 1 060CHOBaHHOIO OTBETa Ha
Bonpocbl Guneta. [onyckalTca He3HauMTelnbHble  OLWMWOKM 1
HEeTOYHOCTH, KoTopble ucnpasneHbl nocre 3amMeyvaHusi
npenogasaTens.
3HaHWe OCHOBHbLIX MONOXeHU paboyert Nporpammbl. 3aTpyaHeHUst MoporoBbin YposneTsopu-
npu peweHun 3agad. OTBeT HenonHbld, 6e3 obocHoBaHWi U YPOBEHb TenbHO
06bsCHEHNA. OWwnbKkn yCTpaHAKTCA MO AOMNOMHUTENbHBIM BOMpOCcaM (3auTeHo)
npenogasaTtens.
OTpbIBOYHbIE 3HAHWSA. [pyOble, NpUHUMNUanbHbIE OWMOKN NpU OTBETE - HeynosneTtsopu-
Ha Bornpoc 6buneta. HeymeHune pelwartb npocTenne 3agayun. TenbHO
(He 3auyTteHo)




OueHka 3HaHWA, YMEHWA U HaBbIKOB, XapaKTepusylllasi aTanbl (POPMUMPOBaHMSA KOMMNETEHLMI B
paMKax U3y4yeHust QUCUUMITMHBI OCYLLECTBIISAETCS B XOA4E TEKYLLEN M MPOMEXYTOYHOM aTTECTaLNN.

Tekywass aTtrectauusi nNpoBOAUTCA B COOTBETCTBMM C [lonoxeHneM O Tekywen atrectauuu
obyvalowmxcs NO  nporpaMMaMm  Bbiclwero obpasoBaHus  BopoHexckoro  rocygapCTBEHHOro
yHuBepcuTeTa. Tekywasi atTectaums npoBoautcst B cpopme(ax): YCTHOrO WHAMBUAYanbHOrO Onpoca;
NMUCbMEHHLIX pPaboT (KOHTPOSbHble, NabopaTopHble paboThl); OLUEHKM pe3ynbTaToOB MNPaKTUYECKOM
aesatenbHocTn (KypcoBasi paboTta). Kputepum oueHnBaHusa npMBedeHbl Bbille.

lMpomMexyToyHast aTTecTauns nNpoBOAUTCA B COOTBETCTBMM C [loNOXEHMEM O MNPOMEXYTOYHOWN
aTTecTauum oby4yarLmMxcsa no nporpaMMam BbicLlero obpasoBaHus.

KOHTpOnbHO-M3mMepuTeneHble  MaTepuanbl  NPOMEXYTOYHOW aTTecTaumm BKNOYalT B cebs
TeopeTnyeckne BOMPOCHI, MO3BONANOWME  OUEHUTb  YPOBEHb  MOSIYYEHHbIX  3HAHMW  K/Unu
npakTnyeckoe(ne) 3aganHue(s), nossonswowiee(ne) oueHnTb cteneHb cOOPMMPOBAHHOCTU YMEHNI N(KMMN)
HaBbIKOB, U(MNN) ONbIT AeATENBHOCTU (yKasbiBaeTe peanbHY CTPYKTYPY).

Mpn oueHMBaHMM MCMOMb3YITCA KONMMYECTBEHHbIE LUKamnbl OLEeHOK. Kputepumn oueHnBaHusa npueBeneHbl
BbILLE.

Tect
Or1K-1 CnocobeH ncnonb3oBaTh NpY pelleHnn 3agad npodeccuoHanbHon AeAaTeNlbHOCTU
NMOHMMaHWe TEOPETUYECKNX OCHOB XMMMUM, (PU3MKN MaTEPMATIOB 1 MEXAHUKN MaTepuanos

1. Kakne KOHTaKTbl C BHELLHEN CPeaon MOXET UMETb M30NMPOBaHHAA TepMoanHammyeckas
cuctema?

1) nobble KOHTaKTbl HEBO3MOXHHbI;

2) TONbKO MeXaHN4eCcKne KOHTaKThbI;

3) TOonNbkO AN PY3MOHHbIE KOHTaKThI;

4) TONbKO TEPMUYECKME KOHTaKTbI.

2. Kakas pyHKkums asnseTca yHKUnen coctossHMA?
1) paborTa; 2) sHTanbnus; 3) Tennota; 4) TennoemMKocCTb.

3.Kakas byHKUMNA He saBNsieTCs TEPMOANHAMUYECKMM NOTEHLMANom?
1) G; 2) H; 3)S; 4) U.

4. YpaBHeHue 'mbbca-lenbmronsua
1) dU =dH - pdv; 2) 6Q =dU + pdV; 3)0Q <TdS;4)dG =dH - TdS.

5. Ycnosue TepMOAMHAMNYECKOrO paBHOBECUS CNpaBeannBo Ans
1) BewecTs B ra3o006pa3HOM COCTOAHUN; 2) BELLLECTB B XXMOKOM COCTOSIHUM;
3) TBEpPAbIX BELLECTB; 4) BewwecTB B Nto6OM arperaTHOM COCTOSIHUMN.

6. O6pasoBaHue naeanbHbIX PaCTBOPOB MPONCXOANT 3a CYET
1) BoO3pacTaHunda SHTPOMNUK; 2) Bo3pacTaHus nsobapHoro noteHumana,
3) BO3pacTaHusa aHTanbNuu; 4) yMEHbLLEHNA 3HTamNbMUMN.

7. O6paTuMmble XMMU4eCcKMe peakummn NpoTekaroT 4O
1) [0 NpPoAyKTOB peakuuu; 2) COCTOSIHUS! paBHOBECUS;
3) 4O NpOAYKTOB peakuun n obpaTHo; 4) 0o cepeavHbl Npouecca.

8. 3akoH Paynsa cnpaseanue ans
1) peanbHbIX PpacTBOPOB; 2) aTepmarbHbIX pacTBOPOB;
3) ngeanbHbIX pacTBOPOB; 4) perynsipHbIX pacTBOPOB.

9. [lpaBwuno ¢as 'Mb6bca ana ABYXKOMMOHEHTHbIX CUCTEM



1) C=K-9+2; 2)C=K-0d+1; 3)C=K-9; 4)C=K-®+n.

10. Teopusa Jabas-Xwokkensa npuMeHnma ToNbKo
1) pAnsa pacTtBopoB CriabbiX NEKTPONNTOB;

2) o4eHb pa3baBneHHbIX NbbIX PacTBOPOB;

3) [4ns pacTBOPOB CUMbHbIX 3M1EKTPOSNUTOB;

4) [Anga pacTBOPOB HEANEKTPOSIUTOB.

11. BblpaxeHue Ans pacyeTa aKTUBHOCTU 3f1eKTposniMTa
1) u=p°+RTIna; 2) G=zZpuin;
3)c=n/V 4)a=yc

12. MeTannnyecknm anekTpoaoM HasbiBaeTCA:

1) cuctema, cocTosdLasa N3 MeTanIndeckomn nnacTUHKKW, onyLLeHHOM B pacnsas
cobCTBEHHOro mMeTtanna;

2) cuctema, cocTosiasa n3 pacTBOPOB ABYX COSler, KOHTaKTUPYIOLWNX APYr C APYroM Yepes
NOPUCTYIO NEPETOPOLKY;

3) cuctema, CoCcToAWasn U3 KOHTaKTUPYIOLLNX OPYr C APYrOoM ABYX NIIaCTUHOK, Pa3HOPOAHbIX
MeTansnos.;

4) cuctema, cocTosiwas U3 MeTannm4yeckon nNIacTUMHKK, OnyLeHHOW B pacTBOp
COOCTBEHHOW COMnu.

13. B ypaBHeHMn HepHcTa, ncnonb3yeMoM Ansi pacyeTa 3f1eKTPOAHOro noteHuuana, 3HadeHme
TemnepaTypbl NPUBOANTCSA MO:

1) wkane ®apeHrenTa;

2) wkane Llenbcus;

3) wkane KenbBuHa;

4) nobon n3 Tpex BbiLLENEePEYNCTIEHHbIX LUKar.

14. He cyuwiecTByeT ranbBaHMYeCKNX Lenemn
1) annoTponNUYecKux; 2) KOHLEHTPALMOHHBbIX;
3) AMddPy3NOHHBIX; 4) rpaBUTaLMOHHbIX.

15. Pabora, 3atpadnBaemas Ha CO3gaHue €ANHUYHOW NOBEPXHOCTU, HA3blBAETCS:
1) NOBEPXHOCTHOE HaTSKEHME; 2) NOBEPXHOCTHAsA aKTUBHOCTD;
3) agcopbums; 4) pecopbums.

16. KpaeBou yron, BO3HMKaOLWWIA Mexay Bo4on U Tanbkom O = 69°. [Npn 9TOM nmeeT Mecto
1) cmauunBaHue; 2) NofiHoe cMayuBaHue; 3) HecMmaudmBaHue; 4) NOfIHOoe HeCMaynBaHue.

17. KonnowaHble pacTBopbl, OTHOCALLMECS K TUMY CUCTEM /K HOCAT Ha3BaHue
1) asposonu; 2) renu; 3) cycneHsuu; 4) amynbcum.

18. ABneHue nepemeLleHns YacTul AncrnepcHon gpasbl B NOCTOSIHHOM 3NeKTPUYECKOM rorne
HasblBaeTCs:

1) anekTpoocmoc; 2) noteHuman cegumeHtaummn;  3) anektpodopes; 4) noTeHumnan
NpoTEKaHUS.

19. NoBePXHCTHO-aKTMBHOE BELLECTBO
1) xnopua HaTpus; 2) yKCyCHasa KUCNoTa; 3) caxapoa3a; 4) x5iopoBoaopoa.

20. K MOnekynsapHo-KMHETUYECKMM CBOMCTBAM OTHOCUTCS



1) ocmoc; 2) cegumeHTauus; 3) nentmsauus; 4) paccesiHue.
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3aAaHunA ¢ OTKPbITbIM OTBETOM
3apayva 1. Hangute tennoson adpdekT Anga peakuuu

2N> + 6H,0 = 4NH3; + 30,,

npu 298 K. CraHgapTHble TenmnoTbl 06pasoBaHusi razoobpasHbiX WCXOAHbIX BELECTB U
npoayktos cneayoume: A Hy (NH,) =-45.9 n A HJ (H,0) =—-242 k[x/mon;

dTanoH oTBeTa:
1. 3anucaHo BblpaxkeHne 3akoHa ['ecca nNo cTaHAapTHLIM TennoTtam obpa3oBaHus

AH :ZVJ. A Hj(npozx.)—Z:Vi A H; (ch.)
j i

2. 3anucaHo BblpaXkeHue 3akoHa [fecca ansa gaHHOM peakuum
AHy=4-A H (NH,)-6-A H"(H,0)
3. lNpoBefeH pacyeT TennoBoro acpdekta Ans JaHHOM peakuun B CTaHAAPTHLIX YCIOBUSX
ﬁergS — 4.(—45.9) - 6-(—242) =1268 xJ:x/Momnb = 1.268 - 10° I3x/MOIb.

Kputepun oueHuBaHus:

e 5 6annoB: NpaBunbHO 3anncaH 3akoH [fecca ansa pacyeTta TennoBoro agdekTa peakumm
no Tensiotam obpasoBaHus, 3anMcaH 3akoH ['ecca K ICKOMOW peakumu, NponsBeaeH
pacyeT TennoBoro agodpekrTa XMMMNYeCKOn peakuunu.

e 2 Ganna: npaBubHO 3anucaH nMbo 3akoH Necca B obLiem Buae, NMOO NpoBedeH pacyeT

TennoBoro aggekxTa.
e 0 GannoB: gaH HEBEPHbLIN OTBET

3apauva 2. Paccuntante noHHyto cuny pacteopa, cogepxatero 0.2 monb/kr NaCl, 0.05 monb/kr
CuCl, 1 0.005 monb/kr FeCls.

JT1anoH oTBeTa:
1. 3anucaHbl ypasHeHus auccoumaumm anektponutos NaCl S Na* + CI';
CuCl, 5Cu® + 2CI'; FeClz 5 Fe®* + 3CI.
k
. _ 2
2. 3anucaHa cdopmyna Ans pacyeta MOHHOW cunbl pacteopa | = Ezmizi , BblpaxxeHue
i=1
Ans pacyeTa MOHHOW CUNMbl 4aHHOrO 3nekTponuTa

3. PaccuunTtaHo 3HayeHne MOHHOW Cunbl pacTBopa
| :l- 0.2-1°+0.2-1*+0.05- 22 +0.05-2-1* + 0.005- 3% + 0.005-3-1% | =
2 NaCl CucCl, FeCl;

= (0.38 MOJIB/KT.

Kputepun oueHuBaHus:

e 5 6GannoB: NpaBWbHO 3anncaHbl YypaBHEHNSA ANCCOLMaLNN SNEKTPOSNIUTOB, 3anMcaHo
BblpaXeHune Ans pacyeta MOHHOW CUMbl AAaHHOIO 3NeKTPonuTa, NpoBeaeH pacyeT
MOHHOW CUnbI.

e 2 6anna: npaBWbHO 3annucaHa opmyna NnnMbo peakummn guccoumaunm.




e (0 6annoB: AaH HEBEPHbI OTBET

3apgava 3. OkBMBaneHTHasi aNeKTponpoBoAHOCTbL BeckoHeYHO pa3baBneHHbIx pacteopos NacCl,
NaClO3 u HCI npu 25 °C paBHa, COOTBETCTBEHHO, 126.4; 114.7 1 426.0 Om™-cm?Monb ™.
KakoBa akBMBarneHTHasi afIeKkTponpoBOAHOCTb 6eckoHeyHOo pa3baBneHHoro pacteopa HCIO3
npu 25 °C?

dTanoH oTBeTa:
1. 3anucaHbl ypaBHEHUS guccounaunmn aneKTponmToB
NaCl S Na* + CI'; HClI SH™ + CI'; NaClO3; 5 Na* + ClO3; HCIO; S HY + ClO5
2. CornacHo 3akoHy Konbpaylia,

A°(NaCl)=A°(Na*) +A°(CI"),
A°(NaCIO,) = A°(Na*) + 1°(CIO;),
A’(HCH) =A°(H") +A°(CIN),
A°(HCIO,) = 1°(H") +2.°(CIO;).

3. KoMBWHMpys NpuBeaeHHbIE ypaBHEHMS, MOMy4YnM
A°(HCIO,) = A°(HCI) + A°(NaClO,) — A°(NaCl) =
_114.7+426.0—126.4=414.3 (Om™*-cm? - momb ™).
Omeem. A°(HCIO,) =414.3 Om™*-cm?monb™.

Kputepuu oueHnBaHus:

e 5 6annoB: NpaBubHO 3anucaHbl ypaBHEHUS AMCCOLMALMM SMEKTPONUTOB, 3anncaHo
BblpaeHue 3akoHa Konbpaylua ans pacyeTta MOssipHONM 3MeKTPOnpoBOAHOCTY
3neKTponuTa, NpoBeAeH pacyeT ANeKTPONPOBOAHOCTY.

e 2 Ganna: npaBuibHO 3anuncaHa oopmyna ans pacyeTta nMbo peakumm auccoumnaLmu.

e (0 6annoB: gaH HeBepHbIN OTBET

3apayva 4. Hanuwwute hopmyny muuennsl 3ons, o6pasoBaBLLEroCa NpY CMeLLEeHNN BOLHbIX
pacTBOPOB Xflopuaa UUHKa 1 cynbduaa kanud, ecnm B n3bbiTke B3AT pactsop ZnCl,. B kakom
HanpaBneHUM CTaHyT ABUraTbCsa YacTuubl Npu anekTpodopese?

JTanoH oTBeTa:
1. B pactBope npoTtekaeT peakuma ZnCl, + K;S — ZnS| + 2KCl,
2. CTpoeHune muuensbl B cnyyae M3bbiTka xnopmaa LMHKa MOXHO M300pasunTb crieayrowmm
obpasom:

][[m(ZnS)-nZHE_]-Z(H—x)Cll 2xCl
3. KonnoungHas yactuua nmeeT NonoXuTernbHbIN 3apsa 1 Npu anekTpodopese nog AencTemem
3MEeKTPUYECKOro nons oHa ByaeT nepeMeLLaTtbcs B CTOPOHY OTPULIATENbHOMO anekTpoaa —

KaTopa.

Kputepun oueHuBaHus:
e 5 6annoB: NpaBunbHO 3anNUcaHo ypaBHEHUE MOHHOrO OOMeHa, ykaszaH 0Ccafok,
n3obpaxeHa popMyria MULENSbI, YKa3aHO HanpaBrieHne ee nepemMeLLeHns B
3MEeKTpUYecKom rnone.



e 2 Ganna: npaBuUbHO 3anMcaHo ypaBHEHME peakuun nmbo dopmyna muuennsl, mbo

HanpaBneHne e nepemMeLLeHns.
e 0 GannoB: JaH HEBEPHbLIN OTBET

3apayva 5. OnpegenuTe TMN NOBEPXHOCTHOM aKTUBHOCTW pacTBOPEHHOrO B BOAe CyNnb@aTta
LUWHKa, eCcrin 3BECTHO, YTO NPWU KOHLEHTpaumax conn w; =5 macc.% n w, = 15 macc.%
NOBEPXHOCTHbIE HATSXKEHWSI PaCTBOPOB COOTBETCTBEHHO paBHbl 01 = 73.2 1 0, = 74.8 mx/M>.

dTanoH oTBeTa:

1. 3anucaHa popmyrna ansa pacyeTta NOBEPXHOCTHOM aKTUBHOCTU = — = — = —~——= |
AC Ao ;-0
2. lNpoBefeH pacyeT NOBEPXHOCTHOW aKTUBHOCTM:

5,-c, T48-732
®,—o, 0.15-0.05

=16 (MJ[5/M7).

3. CoenaH BbIBOZ, O TOM, YTO NOMNOXUTENbHBIA 3HaK Ac / A® roBopuT 0 TOM, YTO cynbdat
LMHKa NPUHAANEXUT K NOBEPXHOCTHO-MHAKTMBHbLIM BeLLIeCTBaM.

KpuTepuu oueHnBaHums:

e 5 GannoB: NpaBWbHO 3anNncaHo ypaBHEHUE NS pacyeTa, NpoBeAeH pacdeT n caenax
BbIBO/, O NpUHaanexHocTn sewlectsa K [MAB.
e 2 Ganna: npaBuIbHO 3anMcaH OAMH N3 TPEX KPUTEPUEB.

e 0 GannoB: gaH HEBEPHbLIN OTBET



Or1K-2. CnocobeH npoBoauTbL C COBNOAEHNEM HOPM TEXHUKM 6€30MacHOCTU SKCNMEPUMEHT Mo
CVHTE3Yy N aHanu3y XMMUYeCKMX BELLECTB, NCCIEeAO0BaHMI0 peakLmii, NpoLEeCCOB 1 MaTepuanos,
ANarHocTuke pmnanvecknx u MexaHM4yeCcKknx CBOMCTB MaTtepmarnos.

1.
1)

2.
1)

3.
1)

9.

MpurotoBneHne pacteopa NPOBOAAT B
uunuHgpe;  2) MepHowm konbe; 3) MEpPHOM CTakaHe; 4) KoHM4eckom konbe.

MpooykTbl 3KCNepuMMeHTa, MPOBOAMMOIO C MCMOMb30BAHWEM JETYYMX OPraHUYecKmnx
BeLLecTB, B nlabopatopuun cnusatoT
B CneumanbHyl0 EMKOCTb; 2) B PaKOBUHY; 3) B TyaneT; 4) B Be4pO C NECKOM.

HarpeBaHune pacTBOpoOB NpoBOAAT B Nocyae
NNacTUKOBOW; 2) TepMOCTOMKOWN;  3) LLUMPOKOW; 4) ogHOpa3oBOW.

Mpn NnpoBefeHNN N3MEPEHUIA C UCMONb30BAHMEM 3NIEKTPUYECKUX NPMOOPOB HEOBXOANMO
UCKIIOUNTb cneyrouiee TpeboBaHue

1) 3asemneHue npmnbopa; 2) ncnpaBHas BUSIKa;

3) HeENoOBpEXAEHHbIV NPOBOA;  4) HeyCTONYMBOE NONOXEHNE nNpubopa.

Mpn oTGope Npobbl NMNETKOM 3aXXMMaTb ee OTBEPCTUE HEODBXOAMMO
1) ykasaTtenbHbIM nNanbuem; 2) 6onbLUnM nanbuem;
3) rpywen; 4) npobkon.

Mpw pa3bmBaHmMm TepMoMETpa NPOSIUTYIO PTYTb HEOBXOANMMO
1) cmMecTn BEHUKOM; 2) cobpaTb BOMOCAHOM KUCTOYKOM B DYMaXKHbIN (PYHTUK;
3) cobpaTb MOKPOW TPSANKOW; 4) 3acbinatb NECKOM U BbIBPOCUTL B MyCOpPHOE BEAPO.

Mocne cbopa pasnuBLUencs pTyTU NOBEPXHOCTb He Hao obpabaTbiBaTh
1) pactBopom FeCls; 2) pactBopoMm KMnOQy;
3) pacTBOPOM XFIOPHOW MU3BECTY; 4) pactsopom NaCl.

TepmomeTp bekmaHa namepsieT TemnepaTtypy B
1) rpagycax Lenbcus; 2) yCNOBHbIX rpagycax;
3) rpagycax KenbBuHa; 4) GapeHrenTax.

yCTpaHeHI/Ie rpagmneHTa XUMUN4eCKoro noTteHuyunana npu onpepeneHnn

3NEKTPONPOBOAHOCTM BO3MOXHO NPWU MCNOSTb30BaHUN
1) NOCTOSAAHHOrO TOKa; 2) NnepeMeHHOro ToKa; 3) nepemelumBaHus; 4) pasbaBneHus.

10. ConeBon MOCTUK B ranibBaHU4YECKMNX dfieMeHTax MCNOJIb3YOT A54:

1.
2.
3.
4.

11.

OCYLLIECTBINEHUS KOHTaKTa Mexay aneKkTpoaamu;
yCTpaHeHUs: BNUSHUS Andpdy3nNOHHOro noTeHumana;
yCKOpPEHUsi npoLeccoB AMddy3nn Mexay pacTBopamu;
npenoxpaHeHns AreKTPOO0B OT KOPPO3MMU.

KOH,D,yKTOMeTpVI‘-IeCKI/IIZ MeTo No3BoideT USMEPUTb

1) conpoTuBneHune pacTtBopa anektponuta; 2) pH pacteopa;
3) BA3KOCTb pacTBOpa; 4) OUaNEeKTPMYECKYH NPOHULAEMOCTb pacTBopa.

12. MeToq, NOTEHUMOMETPMUYECKOTrO TUTPOBAHUSA B OTINYME OT NPOCTOr0 TUTPOBAHUSA
1) OCHOBaH Ha U3MepPEHUM KOHLEHTPaLUKn pacTBopa;

2) He npegycmaTpuBaeT UCNONb30BaHNE UHOMKATOPA;

3) He NPUMEHNM ANSA OKpaLUEHHbIX PaCcTBOPOB;



4) NPUMEHNM TOJIbKO OJ1A CUNbHbLIX 3JTEKTPOJIUTOB.

13. [Ins npefoTBpaLLeHns koarynsaumm KonnongHoro pacteopa Heobxoanmo
1) obny4aTb €ro ceeTom;
2) XpaHUTb B XONOAHOM MECTE;
3) [obaBnATb BewecTBa-Koarynaropsbl;
4) He nobaBnNATL BelecTBa-cTabunmnsaTops.

14. lncnepcHble CUCTEMBI XapaKTepu3yTCs
1) manbiM pa3amepom 4YacTul; 2) NPO3pPavYHOCTLIO;
3) 6onbLIMM pasmepom HacTuL; 4) yCTONYNBOCTbIO.

15. K onTrMyecknm cBONCTBaM KOSNOWAHBIX PaCTBOPOB HE OTHOCUTCS
1) cBeToOpaccesHue; 2) oTpaXeHue CBeTa; 3) npenomneHune ceeta; 4) ocmoc.

1 |2 |3 |4 |5 |6

8 |9 10|11 12 |13 |14 |15
2 |12 |2 |1 |2 |2 |3 |4

-
2 |1 |2 |4 |1 |2 |4

3apaHme 1. Heobxogumo nNpuUroToBUTb CEPUKD  PACTBOPOB  COSMSIHOM  KUCAOTbl  C
KoHueHTpaumsammn 0,1; 0,05; 0,01 M Ha 100 mn meToooM nocrefoBaTenbHOro pasbaBneHus
ANst U3MEPEHUsT UX INEKTPONPOBOAHOCTU. 3anuwinTe nocrnenoBaTefibHOCTb OEWCTBUA W
pacyeToB, a Takke Heobxoanmyo nocyay Afst UCNOSb30BaHUS.

dTanoH oTBeTa:
1. Paccuntatb Heobxoammble OOBEMbI 9MNEKTPONMTa C  UCMOSb30BaHMEM  3aKoHa
akBmBanenToB: V1 =50 mn 0,1M HCI, V>, =20 mn 0,05M HCI.
2. B mepHyto konby Ha 100 Mn HanUTb paccyuTaHHbIN O6bEM 3NeKTponMTa U OBeCTn 0
METKN ANCTUNINPOBAHHOWN BOLOWN.
3. lMNocypa Heobxogmmas Ans NPUroTOBREHWUA: MepHasa kKonba, uunvHApbl UM NUNeTKU
Mopa Ha 50 1 25 M, XMMUYEeCKNA CTakaH Ansa AUCTUNNIMPOBaAHHOW BOLbl, BOPOHKA.

Kputepun oueHuBaHus:
e 5 6annoB: npaBunbHO NPOBEAEH pacdHeT 06 bEMOB 3NEKTPONNTA, YKasaHbl 4ENCTBUSA NpuU
NPUroToOBIEHMW, yKa3aHa Bcs Heobxoammas nocyaa.
e 2 Ganna: npaBuIbHO 3anMcaH OAMH N3 TPeX KPUTEPUEB.

e (0 6annoB: gaH HeBEpPHbIN OTBET



