MNHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATEIbHOE YYPEXKOEHVE
BbICLLEIO OBPA3OBAHUA

«BOPOHEXXCKWUWN rOCYOAPCTBEHHbLIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBeaytowmin kacenpon
PM3NYECKON XUMUMN
: ' é E? A.Xx.H., goy. O.A. Kosagepos

30.04.2020 r.

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. PekomeHpoBaHa: HMC xumundeckoro gpakynbeteta ot 19.03.20, npotokon Ne 3

8. YuebHbIn roa: 2021/2022 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) MnaHupyemble pesynbTaTtbl 00y4YeHus
KOMMeTeHL MK
Ol1K- | CnocobeH OlK- | UcnonbayeT npu 3HaTb:  OCHOBHble  TeOpUW,  3aKOHbl W”
1 ncnonb3oBaTb Npu 11 pelueHun 3agay onpegeneHns dusnyeckomn XUmmu,
peLueHun 3agay npodgeccuoHansHon 3ANEKTPOXUMUN, dusnyeckon XUMUKN
npodgeccnoHansHo OedatenbHOCTH MOBEPXHOCTHbIX  ABMEHWA U KONMOWOHbIX
" feaTenbHoCTU TeopeTnyeckue cuctem
noHUMaHue OCHOBbI PM3UKO-
TeopeTU4ecKmx XUMuu YmMeTb: NPUMEHSATL  OCHOBHblE  3aKOHbI
OCHOB XMMWW, NonynpoBOAHUKOBBLIX | COBPEMEHHOW  (PM3NYecKor  XuMum  npu
PU3NKM Marepuanos pelueHnmn npodeccuoHanbHbIX 3a4ad
mMartepuanos n OlNK- | UcnonbayeT npu
MeXaHUKn 1.2 peLleHnn 3aga4 Bnagetsb: TeopeTU4eckummn OoCHOBamu
Marepuanos npodeccroHasibHOn dumsmyeckon  XvMMuu  Onsg  UHTepnpeTauuu
AesaTenbHoCTH pe3ynbTaToB 9KCMEepPUMEHTa.
TeopeTuyeckue
OCHOBbI CTPYKTYPHOM
XUMuu
HeopraHnyecknx
MaTepuanos
OMNK- | UcnonbayeT npu
1.3 pelleHnn 3agad
npodeccnoHarnbHON
AesaTenbHoCTH
TeopeTuyeckue
OCHOBbI MEXaHMWKN
mMaTepuanos
OlK- | MNMpegnaraet
14 UHTepnpeTauuio
pe3ynbTaTos
3KCNEepPUMEHTOB U
pacyeTHOTeopeTnyec
Knx pabot ¢
ncnonb3oBaHWeMm
TeopeTU4eCKMX OCHOB
XUMUK, PU3NKN n
MEeXaHWKK
MaTepuanos
OlIK- | CnocobeH OTllK- Pabotaet ¢ 3HaTb: npaBuna TexHukn GesonacHoCcTM Mpu
2 npoBoauTb C 2.1 XUMUYECKUMU paboTe C XMMU4eCKUMn BeLLleCcTBaMu
cobntogeHnem BelecTBaMu ¢
HOPM TEXHWUKMN cobnogeHnem Hopm YmMeTb: NpoBOAMUTL 3KCNepuUMeHT no
6esonacHocTu TEXHWUKM WUCCrefoBaHUI0  peakuun,  NpoueccoB W
3KCMNEPUMEHT Mo BesonacHocTn maTtepuanos C  MNpUMeHeHueM  OU3NKO-
cvHTesy u aHanuay | OrlK- Mposogut XUMUYECKNX METOA0B UCCref0oBaHNs
XUMWNYECKUX 2.2 3KCNEePUMEHT Mo




BeLLEeCTB,
nccneaoBaHulo
peakuun,
npoLeccoB 1
mMaTepuarnos,
OnarHocTmke
dur3nyeckux n
MeXaHN4YeCKMX
CBOWNCTB
MaTepuanos

NCMNONb30BaHMEM
CTaHOapTU3NPOBaHHbI
X npouenyp
MNpoBoant
CcTaHOapTHble
onepauuu rno
ONarHocTuke
PU3NYECKUX 1
XUMUYECKNX CBONCTB
mMarepuanos
MpoBoant
nccnegoBaHust
CBOWCTB BELLECTB U
MaTepuanos c
NCMOnb30BaHMEM
CEPUINHOrO Hay4Horo
obopyaoBaHus

Hay4Horo obopynoBaHusi

OrK-
2.3

OrK-
2.4

ncecnegoBaHuio Bnagetb: wmeTogamu  OM3MYECKOW  XUMUW,
peakuun, NpoL.eccoB ANEKTPOXUMUKN,  KOMNIOMAHOW  XUMUM  Ons
N maTepuanos C nccnegoBaHus CBOWCTB BellecTB "

matepuanoB C UCNOJIb30OBaHNEM cepvu7|Horo

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

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

pa6oTta,4 ceMecTp - 9K3aMeH

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
npakTu4eckme - - -
nabopartopHble 72 18 54
CamocTtosaTensHasi pabota 54 18 36
dopma NpoMeEXyTOYHOM aTTecTaLmm
36 0 36
(3a4em — 0 yac./ ak3ameH — 36 4yac.)
WToro: 252 72 180
13.1. CogepxaHMe QUCLUMNIUHDI
HanmeHoBaHune Peanusauus
n/n pasgena pasgena
ANCUMNMNUHBI OUCLUMNIUHBI
CopaepxaHue pasgena AUCUUNIUHDI
C NMOMOLLbIO
OHnamH-
Kypca, 9YMK
1. Jlekuum
1.1 | 3aKkoHbl TepmoanHamMuU4eckui mMeTop onuncaHus MaTtepuanoB. | YOMK
TepMoavHamuku. | TepmogMHamudeckme  cuUcTeMbl UM UX  Knaccudukaums. «CoBpemeHHa
TepMoaMHAMWYECKUE  NapameTpbl  COCTOSIHUSI  CUCTeMbl. | & Pursndeckan
TemnepaTypa. TepMuyeckoe ypaBHEHNE COCTOSIHUS. YpaBHEHWe ﬁt"‘t"’“;j'/»edu -
ps: .
COCTOSIHUSA wugeanbHOro rasa. YpaesHeHue BaH-gep-Baanbca. rulcourselvie
OKCTEHCMBHbIE W MWHTEHCUBHblE nNapameTpbl. [lapumanbHbie w.php?id=992
MONSIpHbIe BEJTUYUHBI. OHeprus. Pab6ora. Tennora. | g
TennoemKkocTb. TepmognHammnyeckoe paBHOBECHE.
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TepmognHammnyeckme npoueccol. PaBHoBecHble 7]
HepaBHOBECHble npoueccbl. ObpaTumbie U HeobpaTuMble
npoueccbl. Camonpou3BOSibHbLIE U HECAMOMNPOU3BOJIbHbLIE
npoLeccsl.

BHyTpeHHsin  3Heprus. [lepBblii  3aKOH  TEPMOAMHAMMKM.
OHTanbnusa. TepmoguMHaMuMYeckMe npoueccbl € y4acTuem

naeanbHoro rasa. ®yHKLMKN COCTOAHNS U pyHKUMM npoLiecca.
BHYTpeHHsI1 aHeprnsi n aHTanbnNnsi XMMMYECKOW peakumnm. 3akoH
lecca un ero cnegcteusa. Tennotel obpasoBaHus. TennoThbl

cropaHusa. WHTerpanbHags u audpcbepeHunansHas TennoTta
pacTBOpeHuUs.

3aBucMMOCTb TennoBoro adpdekta XMMUYECKOW peakuum oT
TemnepaTypbl. YpaBHeHue Kupxroga. CreneHHble psAabl
TennoemMkocTu. NMpubnuwxeHHoe M TOYHOE peLUeHne ypaBHEHWUS
Kupxroda.

BTopon 3akoH TepmoguHaMukin Ang oopatnMelx U HeobpaTUmMbIx
NpoLEeccoB. MpuHUMN agnabaTtHon HEeOOCTMXMMOCTH

Kapateogopu. 3HTponus. [MpuHUMN BO3pacTaHusi 3HTPOMUM.
VI3MeHeHMe 3HTPOMMM NPU pasfnuuyHbIX MpoLeccax. AHTponus
XUMUYECKOW peakunn.

Xapaktepuctmyeckue DyHKLMN. TepmoanHamuyeckne
noteHumansl. CooTHoweHua MakcBenna. YpasHeHune [ub6ca-

lenbmronbua. XumMnyeckmm noTteHuwnarn. XumMmnyeckas
nepeMeHHas. YpaBHeHue 'mb6ca-iorema.
TepmoguHamuyeckne  yCrnoBus pPaBHOBECUSI U KPUTEPUU

CaMOornpon3BOJIbHOIO NPOTEKaHNA NMpOoLEeCCOB.

1.2 | Xumnyeckoe 3akoH AeicTBytoWmMx Macc. KoHcTaHTa paBHOBeCUSt XuMuyeckon | YOMK
paBHOBecKe peakumn. FeTeporeHHble xumuyeckne pasHosecus. Msotepma un | «CoBpemeHHa
n3o6apa  XMMWYECKOM  peakuun.  [puHUMN  CMeluenus | 8 Pvsndeckas
paBHOBecUsl. TpeTwii  3aKOH  TepmoauHamuku.  PacueT )k(\tMtMsM';/ll)(;du Vs
ps: .
XMMU4YECKOTO PaBHOBECHS B MAEANbHBIX U PearnbHbiX cUCTeMax. |~ o o
w.php?id=992
0
1.3 | TepmoguHamuka | TepMmoanHammuyeckas knaccugukaumsi pactsopoB. NaeanbHble | YOMK
pacTBopoB pacTBopbl. MpenenbHo pa3baBreHHble, atepmanbHble, | «CoBpemeHHa
perynsipHble  pacTBOpbl.  MOeanbHble  accouunMpoBaHHble | & Pysndeckas
pacTBopbl. 3akoH Payna ans pacTteoputensi. AKTUBHOCTb. EEMS_’;'/Z duvsu
KoadhpumumneHT aktmBHOCTU. 3akoH eHpu ans gaeBneHusa napa m
pacTBOPEHHOIO BeLLecTBa. w.php?id=992
KonnuratuBHble CBOWCTBa pacTBOPOB. TemnepaTypa KuneHus | g
naeanbHoOro pacteopa. TemnepaTtypa samep3aHusl UaeanbHoro |
pacTBopa. 3akoH pacnpegeneHns HepHcTa.
14 daszoBble OCHOBHblE MOHSATUS TEPMOAUHAMMKM (Pa30BbIX pPaBHOBECUIA.
paBHoOBecUsl CocrtaBnsitowiass M1 KOMMNOHeHT. dasa. YpaBHeHME COCTOSIHUSA
dasbl. Ycnosue pas3oBoro paBHoBecusi. BoiBog npasuna das
M'mbbca n BapMaHTHOCTb CUCTEMBI.
pacdhunyeckoe onucaHne ¢as3oBbIX paBHOBecUn. [unarpamma
cocTosiHusA. [eTeporeHHble paBHOBECUS B OLHOKOMMOHEHTHbIX
cuctemax. OHeprusa mbbca npu pas3oBbIX MpeBpalleHusix B
OJHOKOMMOHEHTHbLIX cucTemax. TepmoauHamuyeckuin BbiBog | YOMK
COCTOSIHWUSI  OOHOKOMMOHEHTHOM cucTembl ¢ | «CoBpemeHHa

anarpaMmmbl
MOMOLLBLIO  KPUBBLIX M300apHO-U30TEPMUYECKOrO MOTeHUMana.
da3oBble Nnepexodbl YUCTbIX BelecTB. YpaBHeHne KnanevipoHa-
Knaysuyca. [unarpammbl COCTOSIHUSA BOAbl, cepbl, ocdopa.
MNonumopHbie npeBpaLleHnss B OQHOKOMMOHEHTHOW CUCTEME.
[eTeporeHHble paBHOBECUS B ABYXKOMMOHEHTHbIX CUCTEMAX.
YcnoBusa pasHoBecus ¢a3s. NpuHumnbl noctpoeHns T-x n P-T
ceyeHun (pas3oBbix Auarpamm. TepmoauHaAMUYECKUA BbIBOL
OCHOBHbIX TUMOB AuarpamMm COCTOSIHUSI [ABYXKOMMOHEHTHbIX
CUCTEM C TMNOMOLLbIO  KPUBbLIX U306apHO-U30TEPMUYECKOrO
noteHumana. [ByxdasHoe paBHOBecUe: [OBYXKOMMOHEHTHbIE
CUCTEMbI C HEOTPaHUYEHHON U OrPaHNYEHHOW PacTBOPUMOCTbLIO
KOMMOHEHTOB.

A uandeckas
XUMUA»
https://edu.vsu
.ru/courselvie
w.php?id=992
0
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,D,ByXKOMI'IOHeHTHbIe CUCTEMBDI C 3BTEKTUKON.
,D,ByXKOMI'IOHeHTHbIe CUCTEeMbl C KOHIPY3HTHO U UHKOHIPY3HTHO
nnaBAWMMCA XUMUYECKUM COeOUHEHUNEM. ,D,ByXKOMI'IOHeHTHbIe
CUCTEMDbI C 3BTEKTOUAHbIM U NEPUTEKTONOHbIM NpeBpaLleHneM.

reTepOI'EHHbIe paBHOBECNUA B TPEXKOMMOHEHTHbIX CUCTEeMax.

pachuyeckoe npenAcTaBrieHME CcoCTaBa TPOMWHbLIX CUCTEM.
OcHoBHbIE TN TPEXKOMMOHEHTHbIX cucTem.
TPEXKOMMNOHEHTHbIE  XKWOKME CUCTEMbI. TPEXKOMMOHEHTHbIe

CUCTEMbI C TPOWHOW 3BTEKTUKOW. [lonuTepmudeckne u
n3oTepMmnyeckune paspessbl.
BoaHo-coneBble cuctembl. Cnocobbl  uXx  rpadmnyeckoro

n3obpaxenusa (Mmb6ca, Poseboma, CkperiHemakepca, VeHeke).

MyTM KpucTannmMsauum npu  M30TEPMUYECKOM  UCMAPEHMUMU.
BbicanvBaHve. B3saumHble cuctembl. Pas3oBble guarpammbl
obpaTMMbIX U HEOBPATUMbIX CUCTEM.

1.5 | OcHoBbl TeEOpUN | OnekTponuTudeckas auccoumauus. Teopus AppeHuyca. WoH- | YOMK
3NeKTPONUTOB. | AMMOMbHOE B3aMMOAENCTBME B pacTeopax anekTponuTos. | «CoBpemeHHa

MNoHuka drekTpocTaTUyeckasi TeopuUsi  PAcTBOPOB  aneKTponuTos. | # Pusnyeckas
KoadbduLmeHTbl akTUBHOCTH. m""g'_’;'/’é duvsu
aﬂeKTponpOBOvLI,HOCTb pacTBOPOB  3rekTponuToB.  Teopwus m
3rIeKTPUYECKoii  MPOBOAWMOCTN  PACTBOPOB  JNEKTPOMNTOB. | \y vhn2id=992
OnekTpohopeTUiecknn M penakcauuoHHbI  3ddeKTbI. | g
OddpekTbl BuHa, [eban-danbkeHrareHa n ®apages.
CTpoeHune 1 aneKkTponpoBOAHOCTL pacnyiaBoB COMEln U OKCUOB.
VIOHHble KpucTansbl, MpUMecHble U amopdHble TBepable
3NEKTPONNTI, CYNEPUOHMKN. TBepable nonMmMepHble
ANEKTPONUTBI.

1.6 OcHoBbl PaBHoBecue Ha rpaHuue anekTpoga/pacTtsop.
ANEKTPOXUMUM | DNEKTPOXUMUYECKNI noTeHumarn. PaBHoBecue B
reTEPOreHHbIX | 3NEKTPOXUMUYECKOMN uenu. OneKkTpoaHbIN noteHuman.

cUcTeM. YpaBHeHne HepHcTa. Onektpoabl | u Il poga. OkucnutenbHo-

OnekTpoauka BOCCT@HOBMWTENbHbIE 3NEKTPOAbl. JNEKTPOXUMUYECKUE LIEMM.
KOHLEHTpaLMOHHBIE Y XUMUYECKMEe LIenu. YOMK
Mem6paHHOe  paBHOBecCWeE. MeMmGpaHHbIii  noTeHuuan. | «CoBpemenHa
MoHcenekTmBHble  anekTpoabl. ®epmeHTHble  anekTpogsl. | o Pu3neckas
Buonoruyeckne membpaHbl. BrioanekTpoxumusa. BroceHcopbi. EEMS'?/Zdu vsu
[1BOVIHOM 3NeKTpU4eckUin cnov n aacopbuUnOHHbIE SBMEHUS Ha m
rpaHuLe 3nekTpoa/aneKkTponuT. w.php?id=992
OCHOBbI  3MEKTPOXMMUYECKON  KMHETUKW. TINOTHOCTb  ToKa. | o
Monsapusauyms anekTpoaa. MNepeHanpsikeHue. Cragum
anekTpoAHoro npotecca. NepeHanpsikeHve nepexoga 3apsaa.
OnekTpokatanu3. [lepeHanpsbkeHNe XMMUYECKOW —peakuumu.
MNepeHanpsikeHne anddysnu. MNepeHanpsikeHne
Kpuctannusaumu. HanpspkeHne pasnoxeHus.

1.7 | TepmoanHamuka YOMK

nofgﬁ:z%“b'x lMOBEPXHOCTHOE  HaTsbkeHue  kuakoctel.  [loBepxHOCTHas ixﬁzm
aHeprua TBepAblXx Ten. MeToabl pacdeta M WU3MEPEHWS. | gucnepcHbix
HepaBHoBecHass TepMoguHaMuKa MOBEPXHOCTHBIX SABMEHUR. | cucTem "
OcCHOBHble 3aKOHbl KanunnsipHolx aBneHun (Jlannac, HOHr, | HaHomMaTepua
TomcoH, [ub6c). Agcopbumss B AOMCNEPCHbIX cucTemMax. | 110B»
lMoBepXHOCTHO-aKTMBHblE  BellecTBa. CamoopraHv3aumsi B %‘m%
a[COPOLIMOHHbIX CMOSIX. v nhn7id=208
5
1.8 [uncnepcHble YOMK
CUCTEMBI: MoneKkynapHO-KMHETUYECKME CBOWCTBA AMCMEPCHBLIX CcucTeMm: | «Pusuko-
0asoBble OpoyHOBCKOE OBWKEHNE; anddysns; ceanmeHTauusi; | Xmna
CBOMCTBA U Koarynsums. OneKTpuyeckue CBOMCTBA [AMCMEPCHbIX cucTem: | AVCMEPCHBIX
OCOBEHHOCTM | ANeKTPOdopes; IMeKTPOOCMOC. A3po3oni. MeHbl. IMynbCUM. ggﬁLeM“’;Te Ma”
dopmumposanusa | CycneHsun u 3onn. MuuennoobpasosaHue. Contobunusaums. P

1 paspyLieHus

KoHoeHcaumoHHoe oOpasoBaHne nMOoGOBHbIX OUCMEPCHbIX
cuctem. Teopusa [epsruHa-JlaHoay-®epses-Osepbeka. Ponb
SHTPOMUNHBIX (PaKTOPOB.

nioB»

https://edu.vsu
.ru/courselvie
w.php?id=208
5
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2. MpakTuyeckune 3aHAaATUA

He npegycMoTpeHbl y‘-le6HbIM niaaHom

3. JllabopaTopHble 3aHATUSA

3.1 | 3akoHbl OnpepneneHue TennoBbiX 3eEKTOB, onpeaeneHne YOMK
TEPMOOMHAMUKM | TEMSTOEMKOCTU XUOKUX U TBEPAbIX BELLECTB, onpeaeneHue «CoBpemeHHa
TEeMNepaTypHOro KoadmuLIMeHTa HanpsHKeHUs A pusnyeckasn
3NEKTPOXMMUYECKOI LienMu. m"”g‘;‘l’é duvsu
3.2 | Xumunyeckoe Pacuet KOHH?HTpauMOHHOﬁ KOHCTaHTbI paBHOBecUs, E‘/)céurT'vie
paBHOBeCKE WN30MMECTUYECKNA METO/, OnpefeneHns KOHCTaHT PaBHOBECUS |  php?id=992
cnabblx 3NEeKTPONNTOB 0
3.3 PacTBopbl Kpuockonus, NOCTPOEHMe AvarpamMmbl COCTOSIHWUSI OKWAKOCTb- |
nap» No AaHHbIM NEPEroHKN BMHAPHBIX XUOKNX PAacTBOPOB.
3.4 | daszoBble lMocTpoeHne pamarpaMm  «Temnepartypa-cocTaB»  OBYX U
paBHOBecus TPEXKOMNOHEHTHbIX CUCTEM
3.5 | OcHoBbl Teopun | OnpegeneHne npegensHON MOMSIPHOW  3MNEKTPONPOBOAHOCTU
3ANEKTPONUTOB. | CUNbHbIX U CNabbix 3MEKTPONUTOB,
VMoHuka
3.6 OcHoBbI OnpepeneHne  cTaHOapTHOrO  9MEKTPOAHOro  MoTeHuumana
ANEKTPOXMMUMN | MEeKTpoga NepBoro poaa, NPOCTOro MU CrOXHOI0 OKUCINTENBbHO-
reTepOoreHHbIX | BOCCTAHOBUTENBLHOIO anektpoga. CTEKNsHHbIA 3NEKTPOL U ero
cucTeMm. ucnonb3oBaHne B noteHumomeTpun. Onpepenenne J3[C
AnekTpoanka ranbBaHNYECKOro 3N1EMEHTAa, KOPPO3MOHHbIV 3NIEMEHT
3.7 | TepmoanHamuka | UsyveHne apcopbumm [MAB Ha TBepablix agcopbeHTax, Ha | YOMK
NMOBEPXHOCTHLIX | FpaHuuUe pasgena Boda-Bo3ayx. «Puavko-
ABMNEHUN xumua
3.8 OuncnepcHble MpurotoBneHne KOMMOMAHbLIX pPacTBOPOB W  U3Y4YeHUE UX Q:I'ST”:SCH"'X y
CUCTEMBI: KOrysnaumu, NpuroToBIEHNE SMYNbCiA TUNa «BOAA B MACe» U | i uatenua
0asoBble «Macrno B Bogey, konnovaHas 3awmrta BMC OB
cBoutcTBa U https://edu.vsu
0CcobeHHOCTU .ru/courselvie
dopmmpoBaHus w.php?id=208
W paspyLieHus 5
13.2. Tembl (pa3genbl) AUCUMNIIMHBI U BUAbI 3aHATUN
Buabl 3aHATUN (KONMYECTBO YacoB)
Ne HanmeHoBaHue TeMbl
CamocTosTensHas
n/n | (pasgena) gucumnnuHel | Jlekumm KoHTponb | JlTabopaTtopHble pa6ota Bcero
1 3aKOoHbI 8 i 6 > 14
TEPMOANHAMUKM.
2 Xnmumyeckoe 6 i 14
paBHOBeCUE
3 | PacTteopsl 10 - 4 18
4 | ®a3oBble paBHOBECHS 12 - 4 10 26
5 OcHoBbI TEOPUN 12 i 14 8 34
anekTponuToB. NoHuka
OCHOBbI 3MEeKTPOXMMUK
6 | T€TEPOreHHbIX CUCTEM. 12 ) 16 8 38
OnekTpoauvka
TepmoguHamMmuka
7 | MOBEPXHOCTHbIX 14 ) 12 12 36
SIBNEHNI
[uncnepcHble CUCTEMBI:
©a3oBble CBONCTBA U
8 | ocobeHHOCTM 16 - 12 6 34
dopmMmnpoBaHna n
paspyLueHus
Utoro: 90 36 72 54 252
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14. MeTogu4yeckue yKasaHusa Onsa obyyarowmxcs No 0OCBOEHUI0 OUCLUNIIUHDI

MoaroToBka k nabopaTopHbIM 3aHATUSIM. CaMOCToATENbHOE U3ydeHne oTaesnbHbiX TeM. CocTaBneHue
KoHcnekToB. CamMocTodATenbHOE BLINOMHEHME nabopaTopHbix paboT. lMoaroToBka K TECTUPOBAHUIO,
ayauTOPHON KOHTpoOnbHOM paboTte. BbiNonHeHne goMallHUX 3adaHuin. BeinonHeHne KypcoBoi paboThbi.
MogrotoBka K NPOMEXYTOYHOW aTTecTaumun.

Mpn peanusauumn QUCUUMNNNHBI C UCMOSIb30BaHNEM ANCTAHLMOHHBLIX 0Opa3oBaTeNibHbIX TEXHOMOMMN
NCNONb3YTCHA MHCTPYMEHTbI 3NEKTPOHHON MHGOPMaLMOHHO-06pa3oBaTensHon cpeabl BIY
«ONeKTPOoHHbIN YHMBepcuTeT BIY» (https://edu.vsu.ru) n/nnun “MOOK BI'Y” (https://mooc.vsu.ru),
cepBucbl BuaeokoHdepeHumn (BigBlueButton, Zoom, Discord n gp.), anekTpoHHas nouyTa,
MECCEHIKepbl U COLICETN.

15. NepeyeHb OCHOBHOW U AONONHUTENILHON NUTEpaTypbl, PECYypPCOB UHTEPHET, He0b6XoANMbIX
ONA  OCBOEHMA JucuMnnuHbl (CrIUCOK numepamypbl  0gopMmrisemcss 8 coomeemcmeuu ¢
mpebosaHusmu FTOCT u ucrionb3yemcsi obwasi ckeo3Hasi Hymepauusi 07151 cex sUd0o8 UCMOYHUKO8)

a) ocHOBHasi nuTepartypa:

Ne n/n McTouHUK
1 Kyapsiwea H.C. dunsumyeckas xumusa / H.C. Kyapsawesa, J1.I'. BoHaapesa. — Mocksa : tOpawr,
2013. — 340 c.
EpemuH B.B. OcHoBbl 06Lwert 1 puanydeckon xumum : yueb.nocobue ong ctyd. BbiCL. y4eb.
2 3aBefeHu, o0y4. no HanpaeneHuo «Xumusay / B.B. EpemuH,. A.A. BopLuesckun. —

HonronpygHeivi : Mntennekr, 2012. — 847c.

HamackuH B.5. 3nekTpoxmmus : [yuebHoe nocobue ansa ctyq., obyy. No HanpaBneHUo NO4roT.

3 "Xumnsa"] / B.6. Oamackun, O. A. Metpun, . A. UmpnuHa .— N3a. 3-e, ncnp. — Cankr-lMetepbypr
[v ap.] : Jlanb, 2015 .— 670 c.

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

Benses A.lN. dusnueckasn n konnovgHas xumusa / A.lN. benses, B.U. Kyuyk ; noa pea. A.l.
Bensesa. M. : TOOTAP-Megua, 2014. — 751 c.

6) gononHuTenbHasa nuTeparypa:
Ne n/n MNcToYHMK

6 dusnyeckasa xumus : B 2 kH. / noa pea. K. C. KpacHosa. - M. : Beiclwas wkona, 2001. — KH. 1 : CTpoeHue
BewlectBa. TepmogmHamuka. — 511 c. - URL:http://www.lib.vsu.ru/elib/books/b41156.djvu

7 Ctpombepr A.I'. Puanyeckas xumus / A.I'. Ctpombepr, .M. 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. BBegeHune B xumuio 1BepaodasHeix matepuanos / 0. [0. Tpetbsikos, B.W. Mytnses. - M. :
M3a-Bo Mock. yH-Ta : Hayka, 2006. — 399 c.

10 MonTopak O.M. TepmoanHamuka B ousmdeckon xumum / O.M. MonTtopak. - M. : Beicw. wk., 1991. — 318 c.

11

ma3soe B.M. OcHoBbl chuamyeckorn xummum / B.M. Masos. - M. : Beicwas wkona, 1981. — 455 c.

12 OTKMHC M. dusnyeckan xmmums : B 2 1./ IN. 3TkMHC. - M. : Mup, 1980. - T. 1. — 580 c. -

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

13 lopoweHko A.IN. PN3UKO-XMMUYECKNIA aHaNM3 rOMOreHHbIX U reTeporeHHbIx cuctem / A.IM. FopolyeHko. -
Kues : HaykoBa gymka, 1978. — 490 c.

14 Tpetbskos HO.[. TBepagodasHblie peakumu / HO.[. TpeTbsikos. - M. : Xumus, 1978. - 360 c.

15 Bect A. P. Xumunsi TBepaoro tena : Teopus v npunoxenusi: B 2 4. / A. Bect. - M. : Mwup, 1988. —4. 1. — 555
c. - URL:http://www.lib.vsu.ru/elib/books/b45244.djvu

16 Bect A.P. Xumus TBepaoro tena : Teopus 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 KHoTtbko A.B. Xumus 1Bepgoro tena / A.B. KHoTbko, U.A. lNpecHsikos, KO.[. TpeTbsiko. - 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. : Metannyprusi, 1987. — T. 2 : da3oBble npeBpaLleHusi B
MeTannax u cnnasax v cnnasbl C 0cObbIMM PN3NYECKMMM CBONCTBaMu. — 623 c.

19 HamackuH B.5. Onektpoxumus / B.6. OamackuH, O.A. MeTpun, I.A. Uunpnuna ; pea. J1.W. Manuukas. - M. :
Xumuns : KonocC, 2006. — 670 c.

20 Onektpoxumus = Electrochimie / ®. Mnomangp [v ap.] ; nep. ¢ ¢p. B.H. 'pacesuya; nog peg. O0.4.
"ambypra, B.A. CadoHoBa. - M. : TexHocdepa, 2008. — 359 c.
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21 MpuknagHas anekTpoxumus / nog pea. A.MN. Tomunoea - M. : Xumusa, 1984. — 519 c.



https://edu.vsu.ru/
https://mooc.vsu.ru/
https://clck.yandex.ru/redir/nWO_r1F33ck?data=bGxyWXlkWWNSNjkzMFNhaE5FMmR5U0FmLUUzUGkyXzdTV1BsZjZNLUVYUUl6LUF0M0R1d1R1NTZMVE1pT1EydWtKbk9hZ2stRENjNkNVbmhCcmZsQ3BtME9Vb3hWckpHdjJNYUw0UEk0TWVWSjdOaGRhblRueTY3MTVzVUtRdXpTMHJSc2pXNV91YloxcldDR2haQU5R&b64e=2&sign=17e0b245ca8af361c70a228f1eaa51e8&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=bGxyWXlkWWNSNjkzMFNhaE5FMmR5U0FmLUUzUGkyXzdTV1BsZjZNLUVYUUl6LUF0M0R1d1R1NTZMVE1pT1EydWtKbk9hZ2stRENkYXdJS3pjbHpUaVgzY1FyTkZHWEZ0WlhFTnZRVXpFSHgxeF9KUmpjOHpvNEU3UHpvVC1lYXZCcTZ2WU41TjNSOTh5NTZWM0Q1U2F3&b64e=2&sign=46ef1fa97bb33e15cb179e0135f9d8d4&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=bGxyWXlkWWNSNjkzMFNhaE5FMmR5U0FmLUUzUGkyXzdTV1BsZjZNLUVYUUl6LUF0M0R1d1R1NTZMVE1pT1EydWtKbk9hZ2stRENlLWZuS3ZfQnd1NjlDY0tSUnMxeXFybFg4TnZWTnZQQUJDM1JjY2NlVm00c0tidWNrQ19YMVVNUEJ3VWlkeWdHaE5ZTy1kMVpuTC1B&b64e=2&sign=c959cddf8d11e82453f7e3e4f6407ec2&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=bGxyWXlkWWNSNjkzMFNhaE5FMmR5U0FmLUUzUGkyXzdTV1BsZjZNLUVYUUl6LUF0M0R1d1R1NTZMVE1pT1EydWtKbk9hZ2stRENmX29QaDdBc1BDTWtOTmxaWDUyc3JVaGNHZjZibmJoeW52MXltSU1sZ2ZxNVlMcXhqRHRLSVZDeTNEX2lFZ0Rsd1gzUzRLX2s0clBB&b64e=2&sign=a3c819c1407022e567ebc45f0319b86e&keyno=17

22 XMmnyeckmne MCTOUHUKM ToKa : cnpaBoyHuK / nog pea. H.B. KopoeuHa, A.M. CkyrhanHa .— M. : 3g-Bo
M3W, 2003 .— 739 c.

23 LWyknH E.[. KonnougHasa xumusa / E. [. Wykun, A. B. MNepuos, E. A. AmenuHa. - M. : Boicw. wk., 2004. —

444 c.

24 MsryeHkoB B.A. [OBEpPXHOCTHbIE ABMEHUS 1 AUCNepCHble cucTembl / B.A. MsaryeHkos ; pea. E.B.
CaBuHkuHa. - M. : KonocC, 2007. — 184 c.

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

26 HaHoTexHonorusa B 6nuxanwem gecatmnetun. NporHo3 HanpaeneHus uccnenosanuii // pea. M.K. Poko,

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

B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLnanbHblie pecypebl MHTEPHET)*:
Ne n/n Pecypc

27 | 3oHanbHast HayyHas bubnvoteka www.lib.vsu.ru

28 | WNHTepHeT noptan obpasoBaTtenbHbIX pecypcoB http://window.edu.ru

29 | Hay4Ho-o6pasoBaTtenbHbin canT http://kozaderov.ru

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

31 YOMK «DPn3nko-xumns GUCNEPCHBIX CUCTEM 1 HAHOMaTePNanoB»
https://edu.vsu.ru/course/view.php?id=2085

16. MepeyeHb y4yebHO-meTOOMYECKOro obecne4vyeHMA ANA CaAMOCTOATENbHOMW PaboTbl (yyebHo-
memodudeckue pekomeHOauyuu, nocobus, 3adaqyHuKU, MemoduyecKue yKalaHusi 1o 6bIMOSIHEHUIO MPaKkmMu4ecKux
(KOHMPOIbHBbIX), Kypcosbix pabom u dp.)

Ne n/n NcTOYHMK
MeTogunyeckme ykasaHua K Kypcy "®dusmyeckas xumng" no  pasgeny "Xumudeckas
1 TepmoamnHamumka" / coct. O.A. KosagepoB.— BopoHex : UMML BI'Y, 2011.— Y. 2. : BTopow 3akoH

TepmMoguHaMukn. XmMmyeckoe paBHosecue. - 45 c.

MeTtoanueckne ykasaHus K Kypcy "®usmdeckasd xumua" no pasgeny “"Xumudeckas
2 TepmoguHamuka" / coct. O.A. Kosagepos .— Boponex : WML Bry, 2012. — 4. 3.
TepmoaunHamuka (pa3oBbIX paBHOBECUI M TBEPAOda3HbIX peakumn. - 42 c.

BanesuH C.A. lMpaktukym no dwusmyeckon u kommougHom xumum / C.A. banesvH.— M. :
MpoceeleHne, 1980. — 271 c.

Mpaktukym no dmsmdeckon xumun. / N.K. Mapwakos [n gp.] — BopoHex : BI'Y, 2002. - Y. 1:
4 Xvmunyeckas TepMoaMHamMmuKa. - 88
c. URL:http://www.lib.vsu.ru/elib/texts/method/vsu/feb03023.pdf

3agaHus onsa camocTosiTeNbHOM paboTbl CTYAEHTOB No Kypcy "®usmnyeckas xmmusa" / coct. O.A.
KosagepoB .— BopoHex : MU BI'y, 2012 .— 4. 1. : Xummyeckasa TepMmognHamumka. - 32 c.
3agaHus ona camocTosiTenbHon paboTbl CTyAeHTOB no Kypcy "CoBpemeHHasi cuanyeckas
6 xumna"  [ONekTpoHHbIN pecypc] : y4vebHo-mMeTogmyeckoe nocobue pans BysoB. Y. 2
Anektpoxmnmus / coct. O.A. Kosagepos. — BopoHex : ML, BI'Y, 2013. — 32 c.

MpakTukym no cduanyeckon xummun. KuHetuka u katanma. dnektpoxumus / [A.B. AGpameHKoB n
ap.]; nog pea. B.B. JlyHuHa, E.IN. AreeBa. — Mocksa : Academia, 2012. — 298 c.

MpakTnkym no npuknagHon anektpoxmmuu / nog ped. H.T. Kyapseuesa, N.M. Bayecnasosa. -
J1. : Xumnsg, 1990. — 302 c. URL:http://www.lib.vsu.ru/elib/books/b38388.djvu

9 Wartanos A.A. lMNpaktukym no cusmnyeckon xumum / A.A. Watanos, W.K. Mapwakos.— M. :
Bobicwas wkona, 1975.— 284 c.

KnHeTuka XMMrU4eCcKux 1 aNeKkTpoOXMMUYECKUX NpOoLIeCCOoB. ONEKTPONPOBOAHOCTL : MPAKTMKYM MO
10 cneymnanbHocTn 011000 - Xumusa / cocT. : A.B. BeeageHckuii [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. [paHuua pasgena 3apsbkeHHbIX a3 @ MpPakTUKyM Mo
11 cneymnanbHocTn 011000 - Xumus / cocT.: A.B. BBegeHckun [u gp.] — BopoHex : BI'Y, 2003. - Y.
3.— 79 c. URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jan04059.pdf

MoTeHunomeTpus : npaktukym no cred,. 011000 - Xumua: Ans ctyaeHToB Xxum. dak. Bcex hopm

12 06yyeHus / coct. H.B. Coukas, O.A. Kosagepos, H.M. TyTykuHa .— BopoHex : BI'Y, 2003 .— Y.
4.-80c.
13 BanesnH C.A. lpaktukym no cuaudeckon un konnovaHon xumum / C.A. banesnH.— M. :

MpoceeleHne, 1980. — 271 c.
C6opHVK NpUMEpPOB U 3aay Mo 3NeKTpoxumum : yyebHoe nocobue / [A.B. BeegeHckun n ap.]
.— CaHkT-lleTepbypr ; Mocksa ; KpacHogap : JlaHb, 2018 .— 204, [1] ¢
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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
https://clck.yandex.ru/redir/nWO_r1F33ck?data=bGxyWXlkWWNSNjkzMFNhaE5FMmR5U0FmLUUzUGkyXzdTV1BsZjZNLUVYUUl6LUF0M0R1d1R1NTZMVE1pT1EydWtKbk9hZ2stRENlS0IwX192R0IzYUl5ZEduN2lhdjRjLWFBTXI5NW5GMUI0MFdJSlFGQW9fQ2JqVzZSRF9Zd2FNdjlZMmNuQlR1cWVxZWNoZkJwazFR&b64e=2&sign=535a6cd378fe5a15ed7e68ad85fe872f&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=bGxyWXlkWWNSNjkzMFNhaE5FMmR5U0FmLUUzUGkyXzdTV1BsZjZNLUVYUUl6LUF0M0R1d1R2dWxYeml3NVVuX1VrNDhKY0VmZHZCLW0xeEtEZi1CQ3dLSzMwRlNOdU4zYjlXbVV5RkxUQ2tIVENIMjFkaFBkQWpLMTRfZGk1cUp0bXJxemlYWjFTenQ0TU5CYVIzUzlJMm1XUzJ3R2ZWU2lhS25Xd3RBdmpz&b64e=2&sign=4f10b47b79ac3fa021064625cfbe40a1&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=bGxyWXlkWWNSNjkzMFNhaE5FMmR5U0FmLUUzUGkyXzdTV1BsZjZNLUVYUUl6LUF0M0R1d1R2dWxYeml3NVVuX1VrNDhKY0VmZHZCLW0xeEtEZi1CQ3dLSzMwRlNOdU4zb1RqVmdzT1cwbkFfQnZtdURxNWZrbXN3ellJNF9MME9ja3JFUDYyelB5NEFwQmtiRk1TMkc3UGxDOGFkalB1UnBMT096dE5OWGVv&b64e=2&sign=2ae5fd10686d5b5cf4f88c7844045115&keyno=17

17. ObpasoBaTenibHble TEXHOJIOMMU, UCMNONb3yeMble MpPU peanusauunm y4yebHOM AUCLUNNUHDBI,
BKNOYasa AUCTaHUMOHHbIe obpa3soBaTtenbHble TexHonorum (AOT), anekTpoHHoe obyyeHue (30),
CMelaHHoe oby4eHue):

Mpu peanusaumm OUCUUNANHBLI MPOBOASTCA BBOAHAS, HECKONbKO OO30PHbLIX NEKUMM, TeKyLuas
aTTecTaums, camocToATeNbHOM paboTbl MO OTAENbHLIM pa3aenam AUCUUNINHGI.

Mpu peanusaumy y4ebHON ANCUUMAMHBLI UCMOSb3YIOTCHA 3NEMEHTbI ANEKTPOHHOIO 0ByYeHus U
pasnu4yHble OUCTAHUMOHHble oObpasoBaTeslbHble TexXHOMorMu, nosponstwowmne obecnevmBaTb
onocpefoBaHHOE B3aMMoencTBue (Ha paccTosiHM) npenogasatenen u  obydaromxcs,

BKMOYAA MHCTPYMEHTbl  3NIEKTPOHHOM  MHGOPMaUMOHHO-0bpa3oBaTenbHon cpeapl  BlY
«ONEKTPOHHbLIN yHUBepcuTeT BIry» (https://edu.vsu.ru) n/vnn “MOOK BIry”
(https://mooc.vsu.ru), npoBeaeHne BebMHApPOB, BUAEOKOHEPEHUMn (B TOM u4ucne cC

npumeHeHnem cepsucos Zoom, Discord u gp.), B3aumogencrTeme B COLICETAX, NOCPEACTBOM
3MIEKTPOHHOM NOYTbI, MECCEHAXKEPOB.

18. MaTepuanbHO-TeXHNYeCKoe obecneyeHne AUCLUUNIINHbBI:

Y4ebHuKK, yyebHO-meTogmyeckue nocodbusi, COOPHUKM 3adadv, MyrbTU-Meana TEXHUKA, KaropuMmeTpsbl,
KPMOCKOMbI, YCTAHOBKW [AONs OnpeaeneHus TensloeMKOCTM, Yy4ebHbIi komnnekc "Xumus", ydebHo-
nabopaTopHbI KoMMnekc «Pursmyeckas 1 KonnongHast XMmmnsy.

19. PoHA OLEHOYHbIX CPeAcCTB:

19.1. MepeyeHb KOMNETEHLUN C YKa3aHMeM 3TanoB (hOpMMPOBaHUA U
nnaHUpyeMbIX pe3ynbTaToB O0y4eHus
Mopsagok oueHKM 0CBOEHNSA obyyatowmmmncs y4ebHOro matepuana onpegenserca
coaep)XaHnemM cneayrLwnx pasgenos ANCUUNIUHBIL

HavnmeHoBaHue WHamnkaTtop(bl)
r’,\;gn pasfena AucumnIvHbl KO“&';?;?H AOCTVXEHNA OuerouHbie cpeacTsa
(mogyns) 4 KoMneTeHummn
1 3aKoHbI OlnkK-1 OrnkK-1.1-1.3 MpakTuyeckoe 3agaHne
" | TepMoaMHaAMUKN OrlK-2 OnK-2.3 Kypcosas pa6ota
5 Xumunyeckoe OlnkK-1 OrnkK-1.1-1.3 MpakTuyeckoe 3agaHne
' | paBHOBecue OrlK-2 OMK-2.1,2.4 Kypcosas paGota
OrnK-1 OrK-1.1-1.4 MpakTuyeckoe 3agaHue
3. | PactBopel OMK-2 OmMK-2.1-2.3 Kypcosas pabota
OlK-1 OlK-1.1-1.4 KypcoBas pabota
4. | ®asosble pasHoBeCHs OrliK-2 OrK-2.1-2.4 KoHTponbHas paboTa
5 OcHoBbI TEOpPUM OrnkK-1 OlK-1.1-1.4 MbaKTIecKoe 3anaHe
" | anekTponuToB. NoHKWKa OrlK-2 OlrK-2.1-2.4 P A
OCHOBbI 31IEKTPOXUMUN
6 reTeporeHHbIX CUCTEM. OrK-1 OrK-1.1-1.4 MpakTiieckoe 3anatve
" | GnekTpoavka OnK-2 OMK-2.1-2.4 P
TepmognHamuka
7 NOBEPXHOCTHbIX OrK-1 OMnK-1.1-1.4 MpakTuueckoe 3agaHune
" | sBneHuit OrK-2 OMK-2.1-2.4 P
[ucnepcHble cUCTEMBI:
6a3oBble CBOWCTBA U
8. | ocobeHHOCTH 825; 825;1;3 MpakTuyeckoe 3aaaHue
cbopMUpoBaHUS U ) e
paspyLleHus
MpomexyToyHas aTTecTauus
MepeyeHb Bonpocos
cdopmMa KOHTPONs - 3K3aMeH



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

19.2 OnucaHue KpuTepyeB M LIKanbl OLEeHUBaHUA KOMMNeTeHUMN (pe3ynbTaToB Ooby4yeHus) npwm
NPOMEXYTOYHOWN aTTecTauum

YpoBeHb
Kputepun oueHMBaHNs koMneTeHLNi cchopmumpoBaH Llkana oueHok
HOCTU
KOMMEeTEeHLINN
BcecTopoHHMe 1 rnybokne 3HaHUA N0 XMMUYECKON TepmoauHamuke n | [oBbILEHHbIN OTnnyHo
TepMoaMHamunke TBepaodasHbix peakumi. WX npumeHeHne and YPOBEHb (3auTteHo)
pelleHMs 3ajad Nno OCHOBHbIM pasgenam kypca. besynpeyHoe
BbIMOMHEHNE B MpOoLeCcCe N3yYeHnss UCUMNIVHBI BCeX NabopaTopHbIX
3adaHuni, NpedyCcMOTPEHHbIX  hopMaMy  TEeKyLlero  KOHTPOrs.
McyepnbiBatoLwmii OTBET Ha BONPOChI buneta.
[locTaToyHO nonHoe 3HaHne y4ebHoro matepuana, npeayCMOTPEHHOro BasoBbin Xopouio
paboyeli nporpamMMOi. YCMELWHOe BLINOMIHEHNE NabopaTopHbIX YPOBEHb (3auTteHo)
3agaHuni. Hanvuve aprymeHTMpoBaHHOrO 1 060OCHOBAHHOIO oTBeTa Ha
Bonpocbl OuneTta. [onyckalTcA He3HauuTenbHble OWMWOKN  1©
HETOYHOCTH, KoTopble ncnpasneHsbl nocne 3amMevaHus
npenogasaTtens.
3HaHMe OCHOBHbIX MOMNOXeHu paboyert nporpammbl. 3aTpyaHEeHUs Moporosbin YposneTtsopu-
npu peweHun 3agad. OTBeT HenonHbld, 6e3 obocHoBaHWK U YPOBEHb TenbHO
06bsCHEeHNA. Ownbkn yCTpaHaTCA MO AOMNOMHUTENBHBIM BOMpOcaM (3auTeHo)
npenogasaTtens.
OTpbiBOYHbIE 3HaHWS. [pybble, npuHUMNnanbHble ownbkn Npu oTBeTe - HeynosneTtsopwu-
Ha Bornpoc bunerta. HeymeHue pellatb npocTenune 3agayn. TenbHO
(He 3auTeHo0)

20. TunoBble KOHTPOJIbHbIE 3a4aHUA UMK UHbIEe MaTepuanbl, Heo6XoAUMbIe ANA OLeHKU 3HaHWUM,
YyMEeHUI, HaBbIKOB U (MNK) onbiTa AeATENbLHOCTU, XapakTepusyrowme 3Tanbl hopMupoBaHus
KOMMeTEeHLMUN B npoLecce 0CBOEHNA 06pa3oBaTeNibHON NporpaMmbl

20.1 TeKywWMA KOHTPOSb yCneBaeMocTu
KoHTponb ycneBaemocTu MO AUCUMIIIMHE OCYLLECTBNSIETCA C MOMOLLbIO CreaytowWwmnx OLEHOYHbIX
CPeAcTB:
Mpumep KOHTPONbLHOM PaboThbI
1. BblumncnuTe aHTanbnuio npouecca rmgposimsa MOYEBMHbI NO peakuum
H200x) + (NH2)2CO(p-p) = CO2 (p-p) + 2NH3 (p-p),
no cTaHdapTHbIM TennoTam o6pa3oBaHnNs, NCMOMb3Ys CNPABOYHbIE JAHHbIE.
2. [Ins XxuMunyeckon peakumm

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

3anuwnTe BblpaXxeHne KOHCTaHTbl paBHOBECUS t,'C
Kp. C npumeHeHneM ypaBHeHus nsobapsbl p F consit
06BACHUTL, B KaKyt0 CTOPOHY CMECTUTCS 105
paBHOBECKE NpPU NOBbILLIEHUM TEMMNEpPaTypbl
CUCTEMBI. 100
3. Kakme pactBopbl HasbiBaoT naeanbHbiMn? Kak
N3MEHSII0TCA TEPMOAMHAMUYECKIE DYHKLIMM NPU 95 NEAN
obpasoBaHUn naenbHbIX PpacTBOPOB? \ \ 3//
4. Tlo amarpaMme COCTOSIHMS BOoga-nponaHon-1 90 AN /
onpenenure: \ ] //
a) Npu Kakon TemnepaTtype 3aKUMUT XUOKOCTb, 85 B
cogepxawasa 80% cnupta n 20% Boabl. Kakos
cocTaB paBHOBECHOro napa; 30
0) Kakon cocTaB UMeEeT a3eoTpon;
B) umcno a3 un cteneHern csoboapbl B Toukax 1-3; 0 40 60 %0
r) coctaB has B TOYKE 2 M COOTHOLLEHNE Mace H,0 o. % C.H,OH

a3 B 3TOM TOYKE MO npasuny pbiyara?



Mpumepbl Tem ANA KypcoBbIX paboT

1. WNccnepoaHue (bI/ISI/IKO-XVIMI/I‘-IeCKVIX CBOWCTB BELLECTB.

2. BnusaHue pobaBok HEe3NEeKTPOosimMTa Ha B3anMHyH0 paCTBOPUMOCTb KOMIMOHEHTOB
OBYXKOMIMOHEHTHbIX CUCTEM.

3. Onpep,eneHme KOHCTaHTbl paBHOBECUA 6OpHOl71 KUCINOTbl N30MNeCTU4EeCKMM MeTOoJOM.
PuU3NKOo-XMMMYEeCKne CBOMCTBA BELLECTB.

5. Bnnanue npunpoabl KOMMOHEHTAa Ha B3aMMHYIKO paCTBOPMMOCTb BELLECTB B IBYX U
TPEXKOMMNOHEHTHbLIX CUCTEeMaxX

B

MepeyeHb NpakTUYECKUX 3a8aHUN
. OnpegeneHne TennoBbIX 3¢PdeKTOB.
. OnpegeneHne TeNNOEMKOCTU XUAKUX N TBEPAbIX BELLECTB.
. OnpegeneHve TemnepaTypHOro KoadduumeHTa HanpsXXeHNA dNEKTPOXMMUYECKON LienM.
. Pac4yeT KOHULEHTpPaALNOHHOM KOHCTaHTbl PpaBHOBECKA.
. IsonuecTtnyecknin meTtoa onpeaeneHunst KOHCTaHT paBHOBECUS CcnabdblX 3N1EKTPOSIUTOB.
. OnpegeneHne MonApHOM MacCbl HEANEKTPONUTA KPMOCKOMMYECKMM METOLOM.
. OnpegeneHne cteneHn guccoumalmm CUNbHOMO 3MEKTPONNTa KPMOCKONUYECKMM METOA0M.
. MoctpoeHne guarpamm «TemMnepaTypa-coctaB» ABYX U TPEXKOMMNOHEHTHbIX CUCTEM.
OnpeneneHve npegenibHOM  MOMSIPHOM  3NEKTPONPOBOAHOCTUM  CUMbHbIX M crnabbix
3NEKTPOSINTOB.
10. OnpegeneHve cTaHOapTHOMO 3MEKTPOAHOrO MOTEHUMana anekTpoga nepBoro poaa,
NPOCTOro0 N CIOXHOIO OKUCNNTENTbHO-BOCCTAHOBUTENbHOMO 3NEKTpoaa.
11. CTeKNsAHHbIN 3NEKTPO U Ero UCMNOSIb30BaHNE B MOTEHLMOMETPUN.
12. Onpegenenune SC ranbBaHMYECKOro afiEMeEHTa.
13. KOppO3MOHHbLIN 3NIEMEHT.
14. N3y4eHne agcopbumm Ha TBepAbIX agcopbeHTax.
15. N3y4deHne agcopbumm NMAB Ha rpaHuue pasgena Boga-Bo3ayx.
16. lNpurotoBreHne KONMouaHbIX PacTBOPOB U U3yYHeHMe NX Koarynauuu.
17. MNMpurotoBneHne amynbLCUM TMNa «BoAa B Macrne» U «Macrno B BoAe».
18. KonnounagHas 3awmta BMC

©CONOUAWNPR

Tekylwan aTtrectaumsi NpOBOAUTCA B COOTBETCTBUM C [lonoxeHneMm O Tekywen artrectaumm
obyyatoLwmxca no nporpamMaMm  Bbicwero obpasoBaHus  BopoHexckoro  rocygapCTBEHHOMO
yHUBepcuTeTa. Tekywas aTrectauus npoBoAUTCA B dopMax YCTHOrO MHAMBMAYaNbHOMO OMpoca;
NMUCbMEHHbLIX pPaboT (KOHTPONbHble, NabopaTopHble pPaboThl); OUEHKN pe3ynbTaToOB NpPakTU4eCKOn
aesarenbHocTu (KypcoBas paboTta). Kputepum oueHnBaHmsa NnpMBeAeHbI Bbille.

20.2 NpomexyTo4Has aTTecTaums

MNpomMexyToyHas aTTectaumsi no AUCUMMIIMHE OCYLLEeCTBSIETCA C MOMOLLbIO CreayrLmMX OLEHOYHbIX
cpencTs:

MepeyeHb BONPOCOB K 3a4eTy:
XumMuyeckasa TepMmognHaMmKa u TepmoguHaMmuka TBepaodasHbIX peakuumn

TepmoanHaMmmnyeckne cMcTemMbl U NX Knaccudmkaumsi.

'eTeporeHHble paBHOBECUA B O4HOKOMMOHEHTHbIX CUCTEMAX.

TepMmognHammnyeckne napaMmeTpbl COCTOAHNSA CUCTEMbI.

TepmoanHamMmnyecknin BbiBo4 AnarpaMmmbl COCTOAHUS OAHOKOMMNOHEHTHOW CUCTEMbI C
NOMOLLIbIO KPUBLIX M306apHO-N30TEPMNYECKOrO NoTeHumana.

YpaBHEHUSI COCTOSAHUS TEPMOANHAMUYECKUX CUCTEM.

6. ®dasoBble Nepexoabl YNCTbIX BeLLecTB. YpaBHeHne KnanenpoHa-Knayauyca.
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7. TepmoguHamudeckoe paBHOBecHe N TEPMOANHAMUYECKNE NPOLECChI.

8. [Hwnarpammbl cocTosiHUA BoAbl, cepbl, docdopa. NonnmopdHble npespalleHns B
OZHOKOMMOHEHTHOMN cUcTeMe.

9. BHyTpeHHaa aHeprus. [NepBbln 3aKOH TEPMOOMHAMMUKN.

10. [eTeporeHHble paBHOBECUSA B ABYXKOMMOHEHTHbLIX CUCTEMAX.

11. TepMmoguHamMmyeckue npouecchbl ¢ ydactmem uaeanbHoro rasa.

12. TepMogMHaMMYECKUIN BbIBOA OCHOBHbIX TUMNOB AMarpaMmM COCTOSIHUST ABYXKOMMOHEHTHbIX
CUCTEM C MOMOLLIbIO KPpMBLIX N306apHO-N30TEPMNYECKOrO NOTEHLMana.

13. 3akoH 'ecca u ero cnegcTeus.

14. [1ByxdrasHoe paBHOBeCHKE: [BYXKOMMNOHEHTHbIE CUCTEMbI C HEOrPAHUYEHHOW U
OorpaHM4eHHOM PacTBOPUMOCTbLIO KOMMOHEHTOB.

15. 3aBUCMMOCTb TENMOBOro adhdekTa XMMNUYECKON peakLmm OT TemnepaTypsbl.

16. [1ByXKOMMNOHEHTHbIE CUCTEMbI C OBTEKTUKOWN.

17. BTOpow 3aKOH TepMOANHaAMUKK ASist 0OpaTUMbIX U HEOBpaTUMbIX NPOLECCOB.

18. [1ByXKOMMNOHEHTHbIE CUCTEMbI C KOHIPY3HTHO U MHKOHIPY3HTHO NSiaBsALWMMCSA
XUMNYECKUM COEANHEHMNEM.

19. MpuHUMN agnabaTHOW HegoCTMKMMOCTN KapaTeogopw.

20. 'eTeporeHHble paBHOBECUA B TPEXKOMMOHEHTHbBIX CUCTEMAX.

21. QHTponu4. MNpuHUMN BO3pacTaHUsa SHTPOMUMN.

22. BogHo-coneBble CUCTEMBI.

23. A3MeHeHne aHTpoNUU Npu pasnnyHbiX npoueccax. AHTPOMUS XMMUYECKON peakLuu.

24. TepmogmHamumyeckas Krnaccugukaumsa pacTBopos.

25. Xapaktepuctmnyeckme pyHkuumn. TepmogmHaMmmyeckue noteHumansl.

26. 3akoH Paynsa ansa pacteoputens.

27. CooTHoweHus Makceenna. YpaBHeHue [mboca-lenbmronsua.

28. AKTUBHOCTb. KoahpmumneHT akTMBHOCTM.

29. XMMMYECKN NOTEHUMan. Xummyeckasi nepemeHHas. YpaBHeHue [mbbca-Lorema.

30. 3aKkoH "eHpu Ansa gaeneHns napa pacTBOPEHHOrO BeLecTsa.

31. TepmogmMHamMmnyeckme ycnoBusi PaBHOBECUS U KPUTEPUM CaMOMNPON3BOSTbHOIO
npoTeKaHns NpoLeccoB.

32. KonnuraTueHble CBOMCTBA paCcTBOPOB.

33.3akoH genctayowmx Mmacc. KoHcTaHTa paBHOBECUS XMMUYECKOW peakLnn.

34. 3aKkoH pacnpegeneHnsa HepHcra.

35. I3oTepma 1 n3obapa xmumudeckon peakumun. MNpuHUMN CMeLLeHns paBHOBECKSI.

36. TepmogmMHamMmnyeckasi oLleHKa BO3MOXHOCTU TBepAoda3HOro B3anMoLencTBuA.

37. TpeTui 3aKOH TEPMOANHAMMUKM.

38. MeToabl uccnegoBaHus TepMoaMHaMUKM TBEpLOA3HbIX peaKLnii.

39. OCHOBHbIE MOHATUS TEPMOAMHAMUKN (Pa30BbIX PAaBHOBECU.

40. [Jnarpammbl XMMUYECKNX NOTEHLNANOB.

41. Ycnosue hasoBoro paBHoBecusi. BeiBog npasuna a3 M'mbbca n BapmaHTHOCTb
CUCTEMBI.

42. Anarpammel [entoHa-Wmanbupuaa.

19.3.2 MNepeyeHb BONPOCOB K 3K3aMeHY:
3neKTpoxumvm. DuUsnko-xmmumsa AucnepcHbIX CUCTeéM N HaHOMaTepuanoB
OnekTponutuyeckas guccounaums. Teopus AppeHuyca.
[MOBEPXHOCTHOE HaTSXKEHUE XKNOKOCTEN.
OnekTpocTaTnyeckas Teopmusa pacTtBOpOB anekTponmToB. KoadduuneHTbl akTMBHOCTH.
Aaposonu. MNeHbl. Imynbcumn. CycneHaum un 30nu.
Teopus anekTpuyeckon NPoOBOANMOCTUN PacTBOPOB 3NEKTPOSIUTOB.
[MoBepxHOCTHas aHeprus TBepabIX Ten.
OnekTpodPopeTUYECKNN N perakcCaunoHHbIN 3PP EKTHI.
MwuuennoobpasoBaHue. Conobunusaums.
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9. 3ddekTbl BuHa, Jebas-PanbkeHrareHa n ®apages.

10.MeToabl pacyeTa n U3MepeHNst NOBEPXHOCTHOIO HaTSXKEHUS.

11. 3nekTponua Boabl.

12.KoHaeHcaunmoHHoe obpasoBaHme NMOGOOHbIX AUCNEPCHbLIX CUCTEM.

13.CTpoeHuMe n anekTponpoBOAHOCTb pacniiaBoB COMen N OKCUOOB.

14.OCHOBHbIE 3aKOHbI KanunnsipHbIX SBIIEHUN.

15. ONeKTPOXUMNYECKUA CUHTE3 HEOPTraHMYECKNUX N OPraHNYeCKUX BELLECTB.

16. Teopus OepsrnHa-IlaHgay-PepBes-Osepbeka.

17./OHHble KpuCTanmnbl, NPUMECHLIE 1 aMOPMdHbIE TBEPAbIE ANEKTPOSIUTbI, CYNEPUOHUKMN.

18.Aacopbumsa B AgucnepcHbix cuctemax. NoBepxHOCTHO-aKTUBHbIE BELLIECTBA.

19.ManbBaHOTEXHMKA.

20.CTpykTypoobpasoBaHme B AUCNepCHbIX cuctemax. OCHOBHblE TUMbl CTPYKTYPp U KX
CBOMCTBA.

21.PaBHOBECHE Ha rpaHuLe 3nekTpoa/pacTBop. ANEKTPOXMMUYECKUI NOTeHUMan.

22. MoneKkynsipHO-KMHEeTMYECKME CBONCTBA ANCMNEPCHbIX CUCTEM.

23.AHogHasa obpaboTka MeTannos.

24.Peonornyeckne moaenu.

25. OnekTpomeTannyprusi.

26. JnekTpuyeckme CBOMUCTBa ANCMEPCHbBIX CUCTEM.

27.PaBHOBECHE B 3NIEKTPOXUMNYECKON Lenun. DNEKTPOAHbIN NOTEHUMan.

28. BrninaHune noBepXxHOCTHbIX 3PeKTOB Ha MexaHmn4yeckue ceonctea. dddektol odde n
PebuHaepa.

29.3nekTtpoabl | n Il poga. OkMcnnTENbHO-BOCCTAHOBUTESbHbLIE 3M1EKTPOAbI.

30. OCHOBHbIE 3aKOHbI KAaNUITASPHbLIX ABNEHUMNA.

31.lanbBaHN4YeCKNe aNEMEHTHI.

32.NoBEPXHOCTHOE HATSKEHNE XNOKOCTEN.

33.KoHUEeHTpauMOHHbIE U XMUMUYECKME LENN.

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

35. BTOpUYHbIE XMNYECKME NCTOYHNKN TOKA.

36. MuuennoobpasoBaHue. Conobunusaums.

37.MembpaHHoe paBHoBecue. NOHCENEKTUBHbIE 3NEKTPOAbI.

38.KoHgeHcaumoHHoe obpa3oBaHne NMoobHbIX AUCNEPCHBLIX CUCTEM.

39. TonnMBHbIE 3NIEMEHTbI C LEMNOYHLIM N KUCOTHBIM 3NEKTPOSTUTOM.

40.Aacopbuma B gucnepcHbix cuctemax. [loBepxXHOCTHO-aKTUBHbIE BELLLECTBA.

41.[1BONHOWN 3NEKTPUYECKUI CINON M aaCOPOLUMNOHHbIE ABNEHUSA HA rpaHuLe
ANEeKTPOa/3NeKTponnT.

42. MonekynspHO-KMHETUYECKME CBOMCTBA OUCMNEPCHbBIX CUCTEM.

43.BbicokoTemnepaTypHble TOMMANBHbIE 3NIEMEHTHI.

44 .MeToabl pacyeTa n U3MepeHNa NOBEPXHOCTHOIO HATSKEHUS.

lMpomexyToyHas aTTecTaumsi NPOBOAUTCA B COOTBETCTBUM C [1OMNOXEHMEM O MNPOMEXYTOYHOM
aTTectaumm obyyaroLmnxcs nNo nporpaMmmam BbicLero obpasoBaHus.

KOHTpOnbHO-n3mMeputeneHble MaTepuanbl  NPOMEXYTOYHOM aTTecTaumm BKOYalT B cebs
TeopeTMyeckme BOMPOCHI, MO3BONSAIOLINE OLEHUTb YPOBEHb MOSTYYEHHbIX 3HAHWA W MpakTU4eckne
3agaHnd, MO3BOMAKWME OUEHUTb CTeneHb CAOPMUPOBAHHOCTM YMEHMA WM HaBbIKOB, OfMbIT
JEeATenbHOCTU.

Mpn oOueHMBaHUN UCMONb3YIOTCA KOMUYECTBEHHbIE LWKanbl OueHOK. KpuTepun oueHuBaHuA
npuBeeHbI BhILLE.

Mpn peanusauun SUCUMNMNUHBI C NPUMEHEHUEM AUCTAHUMOHHbIX OGpa3oBaTeNbHbIX TEXHOSOMUN
OLEHKa 3a 3a4eT M 3K3aMeH MOXeT OblTb BbICTaBfeHa MO pes3ynbTaTamM Tekylwen artrectauun
obyuaroLerocd B cemecTpe



