MNMHOBPHAYKU POCCUN
®EAEPAINBHOE MOCYOAPCTBEHHOE BIO[XETHOE OBPA3OBATEINBHOE YYPEXKOEHVE
BbICLLIEI' O OGPA3OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXOAKO

3aBegyowmin kacpegpomn
gusuyeckol xumuu

% O.A. Kosadepos

12.04.2024 .
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1. Koo 1 HamumeHoOBaHMe HanpaBneHua nogrotosku/cneymnanbHocTh: 04.03.01 Xumua
2. Mpodnnb nogrotoBku/cneumnanmnsaumsa: Xmmus

3. KBanudukauma BbinyckHuka: bakanaBp

4. ®opma oby4yeHus: OyHasn

5. Kadbegpa, otBevarwwan 3a peanusaumio aucumnnuubl: 1004 dmnsnyeckon xmummm

6. CoctaBuTenu nporpammbl: KosagepoB Oner AnekcaHgapoBuy, A.X.H., Aou,.,
MpyweBckasa CBeTnaHa HukonaeBHa, K.X.H., Aou.

7. PekomeHpgoBaHa: HMC xumuyeckoro cdakynbTteta oT 11.04.2024, npotokon Ne4

8. YuebHbIN roa: 2025/2026 CemecTtpbl: 3,4



9. llenu n 3agaum y4e6HOM ANCLUMUNIIUHBI

Llensimu oceoeHusi y4ebHoU OucyurniiuHbl 6515 MmcCs:
- hopmuposaHue cucmembl 3HaHUU 0 pyHOaMeHmaribHbIX 3aKOHax rpomeKaHusi
OU3UKO-XUMUYECKUX MPOYUECCO8 U XUMUYECKUX peaKyud.
3adayu y4ebHoU OucyurnIuHbI:
— 0amb OCHOBbI XUMUYECKOU U 3[1IeKMPOXUMUYECKOU mepMOOUHaMUKU;
— MO3HaKOMUMb C yHEHUEM O XUMUYECKOM U (ha3080M pasHo8ecuU;
— 0damb OCHO8bI y4EeHUSsI 0 pacmeopax, 8K/to4Yas pacmeophbl 3/1IeKMPOSIUMOos;
—  [103HaKOMUMb C OCHOBHbLIMU MOHSIMUSIMU U 3aKOHaMu Xumudyeckol U
3/71IEKMPOXUMUYECKOU KUHEMUKU;
— BCKPbIMb 3aKOHOMEPHOCMU IMPOUECCO8 MaccornepeHoca 8 hU3UKO-XUMUYECKUX
cucmemax.

10. MecTo y4yeb6HOM AncuUNUHbI B cTpyKType OOI:

obsA3aTenbHasa YacTb 6noka b1

Tpe6oBaHus K BXOOHbLIM 3HaHUAAM, YMEHUSIM U HaBblkaM: yMeTb AuddepeHuMpoBaTh U
MHTErpupoBaTb 3fIeMeHTapHble (PYHKUUU, 3HaTb cheumanbHble WUHTErpanbl, OCHOBbI
NUHEeNHOMN anre6pbl, MOMEKYNAPHOW (PU3NKU M KITacCUYECKON TepMOOUHAMUKM.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHMA MO AUcCUMNNMHe/MOoAyMio (3HAHUA, YMEeHUS,
HaBblKW), COOTHECEHHbIE C MIaHMPYEeMbIMU pe3yfibTaTaMuU OCBOEHUSA obpa3oBaTeNibHOM

nporpamMmmbl (KOMneTeHLIVIﬂMVI) n UHANKaTopamMn nx AoOCTUXKEeHUA:

Kog HassaHune Koga(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMNEeTEHLMN
OrlK | CnocobeH OlMNK-1.1 | Cuctematusmpyet u 3HaTb: OCHOBbLI (hN3NYECKON XUMUM;
-1 | aHanusupoBsaTb U aHanuanpyeT pe3ynbTaThbl
MHTEpPNPEeTMpOBaTh XUMUYECKMX YMeTb: NPUMEHSATb TEOPETUYECKME OCHOBbI
pesynbTarthl 3KCMEPUMEHTOB, TEPMOAMNHAMMKM U KUHETWKM NPU peLLEHNN
XUMUHECKMX HabnogeHun, usmepeHnii, | npodeccrmoHanbHbIX 3adav;
3KCNEPUMEHTOB, a Takke pesynbTaThl
HabnogeHun n pacyeToB CBONCTB ViIMeTb HaBbIKW: UCMOMNb30BaHUS
N3MepeHni BELLECTB 1 MaTeprasnos TEOpPEeTUYECKMX OCHOB PM3NYECKON XMW
NPV peLLEHNN SKCMEPUMEHTANbHbIX 3a4au.
OlNK-1.2 | Npeanaraet
MHTEpnpeTaumo
pe3ynbTaToB COOCTBEHHbIX
3KCMEPUMEHTOB U
pacYeTHO-TEOPETUHECKUX
paboT ¢ ncnonb3oBaHNEM
TEOPETUYECKUX OCHOB
TPaOMLMOHHBIX Y HOBbIX
pasaenoB XMMmn
OrK-1.3 | ®opmynupyeT 3aknoyeHns
1 BbIBOAbI MO pesynbTatam
aHanmsa nuTepaTypHbIX
OaHHbIX, COBCTBEHHBIX
3KCMEPUMEHTANbHbIX U
pacYeTHO-TEOPETUYECKUX
paboT XMMUYECKo
HanpaBneHHOCTU
Or1K | CnocobeH OlK-2.1 | PaboTaeT ¢ xumm4eckummn | 3HaTb: TeopeTUYeCckme OCHOBGI
-2 NpoBOANTL C BELLEeCTBaMu C 3KCNEPUMEHTarbHbIX (PUNKO-XUMUYECKMX
cobntoaeHem cobnogeHneM Hopm N 3NEKTPOXMMUYECKUX METOLOB; NpaBuna
HOPM TEXHMKM TEXHUKM Be3onacHoCTH TEXHWKN Be3onacHoCcTy nNpu paboTe B




©e3onacHocTn

XUMUn4eckown naboparopuu;

XUMUYECKUIA OrlK-2.2 | NpoBoAUT CUHTE3 BELLIECTB
KCMEPUMEHT, 1 MaTepuarnoB pasHoM YMeTb: Mcnomnb3oBaTb TeopeTnyeckmne
BKIOYas CUHTES, npupogapl ¢ OCHOBbI (P3N4ECKOW XUMUM NPU PELLIEHNN
aHanus, nsyvyeHve NCMorb30BaHNEM NPaKTUYECKMX 3a4a4; NPUMEHNATbL CpeacTea
CTPYKTYpPbI 1 UMEIOLLIMXCA METOOMK MHOMBUOYaNbHON 3awmnThl;
CBOWCTB BELLECTB 1
MaTepuarnos, OlNK-2.3 | MNMpoBoauTt cTaHaapTHbIE BrnageTtb: OCHOBHbIMM
nccnegoBaHve onepauum gns 3KCNnepuMeHTanbHbIMU MeTogaMM
MpOLECCOB C WX onpegerneHus PU3NYHECKON XMMUUN N INEKTPOXUMUN;
y4actTnem XMUMMYECKOTO 1 ha3oBoro 0asoBbIMM NpueMamMy npegynpexgeHus u
COCTaBa BeLLECTB U NUKBMOALMW  MOCNEACTBUA  aBapUMHbIX
MaTepurarioB Ha UX OCHOBE | CUTyaLWiA.
OlNK-2.4 | MNMpoBoguT UccnenoBaHus
CBOWCTB BELLECTB 1
MaTepuaros
MCMosbL30BaHNEM
CEPUNHOro Hay4yHoro
obopyaoBaHus
OlIK | CnocobeH OrlK-3.1 | MNpumeHseT 3HaTb: TeopeTn4eckne oCHOBbI 6a30BbIx
-3 NPUMEHSTb TeopeTnyeckme u MeToAMK PU3MKO-XMMUYECKOrO aHanunaa;
pac4eTHo- nonyamMnupuyeckue
TeopeTnyeckme MOZENWN NPY PeLLeHNI YMeTb: peanuaoBaTtb Ha NpakTuke
MeToabl Ans 3aa4 XMMNYECKOM OCHOBHble MeTOoANKM PU3MKO-XUMUYECKOTO
N3y4YeHus1 CBOMCTB HanpaBreHHOCTK aHanu3a;
BeLLecTB U
NpOLECCOB C UX OlK-3.2 | Vicnonb3yeT cTaHaapTHOe | BnageTs: 6a30BbIMU METOAUKAMM
y4acTmem c nporpamMmmHoe XUMUYECKOW M 3NEeKTPOXMMMUYECKON
MCMNONb30BaHNEM obecneveHve npu TepMoOgNHAMUKN.
COBPEMEHHON pelleHnn 3ana4
BbIYVCIIUTENBHON XUMUYECKOW
TEeXHUKU HanpaBl1EHHOCTU
OrlK | CnocobeH OlNK-6.1 | lNpeacraenset 3HaTb: OCHOBHbIE (hOPMbI
-6 npeacraensATb pesynbTatel paboTbl B | camocToATenbHON paboThbl ¢ y4ebHON
pe3ynbTaTbl CBOEN BMOe oT4yeTa no | nuTepartypowm;
paboTbl B YCTHOW U CTaHgapTHonM dopMme Ha
NMCbMEHHON dhopme PYCCKOM 513bIKe YMeTb: cMcTemMaTnsmMpoBaTh 3HaHWS,
B COOTBETCTBUM C nonyYeHHble B X0A4e ayAUTOPHbIX 3aHATUN;
HopMamu n OlK-6.2 | lNpeacraenset
npasunamm, nHdopmMaumio Bnagetb: OCHOBHbIMMU meTogamu
NPUHATBIMA B XMMUYECKOTO CoAepKaHus | MpeacTaBneHnst pesynbtatoB paboTbl B
npodeccnoHanbHo C y4yetoM TpeboBaHMW | BUOE OT4YeTa Ha PYCCKOM W aHIMUACKOM
M cooOLiecTBe oubnuorpadunyeckon A3bIKaX.
KynbTypbl
OlK-6.3 | lNpeacraenset
pesyneTatel paboTel B
BMOE Te3nCoB [OKNada Ha
PYCCKOM U @HrIIMNCKOM
A3blkE B COOTBETCTBMM C
HOpMaMuM U1 MnpaBunamMu,
MPUHATLIMA B XMMUYECKOM
coobLecTse
OlK-6.4 | F'oTOBUT Npe3eHTauuto Mo

Teme paboThl "
npeacTaensieT ee  Ha
PYCCKOM W @HITIMIACKOM

A3bIKax




MK- | CnocobeH MK-1.1 O6ecne4ynBaet cbop | 3HaTb: MCTOYHUKM HAYHYHO-TEXHUYECKOW
1 npoBoauTb cbop, Hay4HO-TEXHUYECKOM (Hay4HoW) nHpopmaumu;

aHanms un (Hay4HOM) uMHpopmaLmw,
06paboTKy Hay4HO- Heobxoanmon ansa | YMeTb: oCyLWecTBNSATL NOUCK Hay4YHO-
TEXHUYECKON peLleHuns 3agay | TexHU4eckowm (Hay4yHowm) nHdopmaumm ¢
(Hay4HoMI) nccnenoBaHus, MCnorb30BaHMEM PeCypcoB ceTu
nHdopmaLmu, NoOCTaBIEeHHbIX NHTepHeT, 6a3 AaHHbIX; 0opMNATL OTHeT
HeobxoanmMon ans crneunanncToM bonee | o pesynbTarax novcka nHpopmaumu;
peweHnsa 3agav BbICOKOW KBanudukauum
XUMUYECKOMN Bnagetb: npuemamu noncka HayyHo-
HanpasieHHOCTH, MK-1.2 Cocrasnsiet TEXHUYECKOWN (Hay4Hon) MHdopmaLnm 1
NOCTaBMEHHbIX aHanuTudeckuii 063op MeTodamu COCTaBMeHNst OTYETOB O
cneunanncToM nuTepaTypHbIX pesynbTaTax novcka, HaBblKaMm
6onee BbICOKOM WUCTOYHWMKOB NO 3aflaHHOW | NpoBeAeHUs XMMUYECKOro SKCnepuMeHTa,
kBanudmkaumm TemaTuke, ocopmnseTt 0600LeHus 1 odhopmneHns ero

OT4YEeTbl O BbINOSTHEHHbIX pes3ynbTaToB.

Hay4Ho-

nccrnegoBaTernbCKux

paboTax no 3agaHHON

dopme

12. O6bemM AncumMnnuHbLI B 3a4eTHbIX eanHMLax/yac. — 15/540.

CDopma npomMeXxyToud HOW aTTecTauunm sayem, sk3ameH

13. TpyaoeMKoCTb Mo BuAam y4yeoHoun paboTbl

TpyaoemMKkocTb
Bug yuebHon pabotbl Bcero Mo cemecTpam
3 4
AyauTOpHbIE 3aHATUSA 340 170 170
nekyum 122 68 54
B TOM YMCHE: npakTnyeckme - - -
naboparopHble 210 102 108
CamocTosaTenbHas pabora 136 82 54
B TOM 4mcrie; KypcoBasi paborta (MpoekT) +
dopma NpoMeXyTo4YHOM aTTecTaunm 72 36 36
WToro: 540 288 252

13.1. CopepxaHue QUCLUNIINHBI

Peanunsauua pasgena

HaunmeHoBaHune
Ne n/n JONCUUMIUHBI C
pasgena CopepxaHue pasgena gUCLMNIMHLI -
AVCLIMMUIMHBI NMOMOLLIbIO OHMNaWH-
Kypca, QYMK
1. Nekuun
1.1 [NepBbI 3aKOH MpeomeT, 3agaun, meToabl U pasgenbl dusmdeckon | YOMK «Punsnyeckas
TepMoaNHaAMUKH. XuMmun. TepMogMHaAMMYECKMA METOoL WCCNegoBaHuW. | XUMng 2K»
Tepmoxumus. XvMnyeckas TepmoguHamuka. TepmoanHamuyeckue | https://edu.vsu.ru/cours
cucTembl. TepMoanHaMmuyeckme napameTpbl COCTOSIHUA | e/view.php?id=9899
CUCTEMBI. YpaBHeHue COCTOSIHMS. YpaBHeHne
COCTOSAHUSA naeanbHoOro rasa. KoadppuumeHt
CKvMaemocTu. BupuanbHoe ypaBHEHME COCTOSHWMS.
YpaBHeHue BaH-gep-Baanbca. KpuTtndeckas

TemnepaTypa. lNpvHUMN COOTBETCTBEHHbLIX COCTOSIHWUNA.
BHyTpeHHMe u BHewHne napameTpbl. OB6O6LLEHHbIE
cunbl U 0b06LEHHbIE KOOpAMHATbLI. QKCTEHCUBHbIE W
WHTEHCMBHbIE napameTpebl. Teopema  Oinepa.
MapumnanbHble MONspHble BenuuuHbl. [MocTynat o
TepMoaMHaMuyeckoM paBHoBecun. HyneBol 3akoH
TEPMOANHAMUKMN. TepMoanHamMu4eckumi npouecc.
CamonpousBorbHble " HecaMonpon3BOsibHbIE,




paBHOBECHbIE 7] HepaBHOBECHbIE, obpaTumble
(kBasucTtatmyeckme) U  HeobpaTuUmble  MPOLECCHI.
PyHKUMM cocTosiHMA U yHKUMK npolecca. Noctynat o
CYLLLECTBOBaHMM BHYTPEHHEW aHeprun. Tenmota WU
pabora. MepBbili 3aKoH TEPMOANHAMMUKN.
OKBMBaANEHTHOCTb pPas3fnuYHbIX crnocoboB nepenayn
3Heprmn. Pabota wn  Tennmota o6patMmMoro U
HeobpaTMMOoro NpOLLEeCCOB. TennoemkocTb.
MpumeHeHMe NepBOro  3akoHa K  NPOCTEMLUUM
npoueccamMm C yy4acTveM uaearnbHOro rasa. JHTanbnus.
MpumeHeHMe NepBOro 3akoHa TEePMOAUHAMUKA K

MHOFOKOMMOHEHTHLIM 3aKpbITbIM cucTemam.
Xummnyeckas nepemMeHHas. Kanopuyeckue
kKoadpdpuumeHTol. WCTUHHBIA U cpegHuin  Tennosow
apbpexT XUMUYECKOM peakuumu. Tepmoxumums.

CtaHpapTHble cocToaHus. 3akoH Mecca n cneacTems mn3
Hero. CrtaHgapTHble 3HTanbnNuM OOpasoBaHMS W
cropaHua BeuwecTtB. KanopumeTpus. 3aBUCUMOCTb
TennoBoro  acpdekta  XUMUYECKOW  peakuunm  oT
Temnepatypbl. YpaBHeHne Kupxroda: npubnmkeHHoe 1
TOYHOE pelwleHne. CTeneHHble psabl TENTOEMKOCTMU.

1.2

BTopow 3akoH
TEPMOONHAMUKN.
OHTponusa U
TEPMOAMHAMNYECKN
€ noTeHumnansl
XUMUYECKNX
peakuui

HanpaeneHve CaMOonpPon3BOSbHbIX npoLeccoB.
Moctynat TomcoHa. HekomneHcMpoBaHHasi TennoTa
Knaysuyca. [lpuHumn aguabaTtHOM HEeAOCTUXKUMOCTU
Kapateogopu. MNocTynart o cyLecTBOBaHUN 3SHTPONUM —
PYHKUMM COCTOSIHUSA U 0BOBLLLEHHOW CUrbl B NpoLeccax
TennoobmeHa. YpaBHeHue BTOPOro 3aKoHa
TepMoanHaMukn  and 06paTI/IMbIX n HeO6paTI/IMbIX
npoueccos. NMpuHUMN BO3pacTaHUsa 3HTPONUK.
Cratuctnyeckoe  TOnKoBaHue BTOPOr0  3aKkoHa
TepmoauHamukn. TepmoguHamumyeckas BepOATHOCTb.
YpaBHeHve bonbumaHa. PacyeT uameHeHust aHTponum
B pas3nuyHbix npoueccax. AOCOMNOTHas SHTpONUs
BewectBa. [loctynart lnaHka. QHTpPONMS XMMUYECKON
peakuun.

O606LieHHOe ypaBHEHNE NEPBOro M BTOPOro 3aKOHOB
TePMOOUHAMUKN. dyHOameHTanbHble ypaBHeHUs
Mmb6ca. MpeobpasoBaHue JlexxaHgpa.
XapakTtepuctnyeckme QyHKkumM. TepMoanHammuveckme
noTeHumansl. Kputepumn CaMOonpon3BOSIbHOro
NpOTEKaHWsi MPOLECCOB M PaBHOBECUS B 3aKPbITbIX
cuctemax. CooTHoweHnss MakeBenna. YpaBHeHue
KnanenpoHa-Knaysunyca.

TepmognHamumyeckne noOTeHUMAnbl uaeanbHOro U
peanbHoOro rasoB. YpaBHeHue [unbG6ca-[iorema.
JleTyyectb. OHeprua [mbb6ca Xxumuyeckon peakumu.
XvMnyeckun noteHuuwan. BnusHue Temnepatypbl Ha
TepMOANHaMNYeckme noTeHumnansl. YpaBHeHus 'mb6ca-
lenbMronbua. Pacuer asHeprum [mbbca XmmU4ecKon
peakuun.

YOMK «dusnyeckas
XUMuns 2K»
https://edu.vsu.ru/cours
elview.php?id=9899

1.3

TepmogmHamuka
pacTBOPOB U
¢a3oBbIX
paBHOBECUN

TepmogmHamudeckas  Knaccugukaumsi  pacTBOPOB.
MpoeanbHble pactBopbl. [lpegenbHo pasbaeneHHble,
aTepmaribHble, perynspHble pacTtBopbl. XUMUYECKUN
noteHuman. YpaBHeHue [ub6ca-[iorema. 3aKkoHbl
Payna wun TeHpun. AktuBHOCTb.  KoadhduumeHt
akTMBHOCTU. PaBHOBecue XugkocTb-nap. 3aKOHbI
mbbca-KoHoBanoea. [leperoHka.  KonnuraTuBHble
CBOWCTBA  pacTBOPOB.  3akOHbl  PacTBOPMMOCTW.
YpaBHeHne Lpenepa. 3akoH HepHcta. OkcTpakuus.
Kpnockonus. 36ynuockonus. OCMOTUMYECKUE SBMEHMS.
YpaBHeHue BaHT-lNodbda. OcHoBHbIe NOHATUSA
TEpPMOAUHAMUKN da3oBbIX paBHOBECUIA.
CocraBnsitoiass 1M komnoHeHT. @asa. YpaBHeHue
coctosiHMa asbl. Ycnosume ¢asoBOro paBHOBECKS.

Y3MK «Pursnyeckas
XUMUS 2K»
https://edu.vsu.ru/cours
elview.php?id=9899




BbiBog npaeuna ¢as N'bbca 1 BapMaHTHOCTb CUCTEMBbI.
padmyeckoe onucaHve  pa3oBbiX  pPaBHOBECUNA.
Ouarpamma coctosiHusA. 'eTeporeHHble paBHOBECUS B
OLHOKOMMNOHEHTHbLIX cuctemax. ®PasoBble nepexoabl
nepBoro K BTOpPOro poga. JHeprua [wmbbca npu
¢as3oBblX  MpeBpalleHusX B OAHOKOMMOHEHTHbIX
cuctemax. TepMogvHaMUYECKUA BbIBOL, AvarpaMmbl
COCTOSIHUSI OOHOKOMMOHEHTHOM CUCTEMBbI C MOMOLLBIO
KPMBBIX  M300apHO-M30TEPMUYECKOrO  MOTeHuuMana.
da3oBble nepexofbl YUCTbIX BeELWECTB. YpaBHeHue
KnanenpoHa-Knaysuyca. [lnarpammbl COCTOSIHUSI BOAbI,
cepbl, docdopa. [MonumopdHble npeBpalleHs B
OLHOKOMMOHEHTHOMN cucTteme. 'eTeporeHHble
paBHOBECUSA B [BYXKOMMOHEHTHbLIX CUCTEMaX. YCnoBus
paBHoBecusa  ¢a3. TepmoguMHamMuMyeckun  BbIBOS,
OCHOBHbIX TMNoB auarpamm COCTOSIHUSA
OBYXKOMMOHEHTHbLIX CUCTEM C MOMOLLBIO  KPUBbIX
n3obapHo-n3oTepMmnYeckoro noteHuuana. [eyxdasHoe
paBHOBeCUE: [OBYXKOMIMOHEHTHbIE CUCTEMBI c
HEOrpaHW4YEeHHON W OrpaHUYEHHON pPaCTBOPUMOCTbLIO
KOMMOHEHTOB.  [IBYXKOMMOHEHTHbIE  CUCTEMbI  C
3BTEKTUKOMN. [eTeporeHHble paBHOBecus B
TPEXKOMMOHEHTHbIX cucTemax. "pachuyeckoe
npeacTaBnNeHne cocTaBa TPONHbBIX CUCTEM.

1.4

Xumunyeckoe
paBHOBeCUE

YcnoBusi  XMMUYECKOro  paBHOBECUS.  XMMUYECKoe
cpoactBo. 3akoH pgenctByowmx Macc. KoHcTaHTa
paBHOBecus. WM3oTepma xumuyeckon peakumm BaHT-
Modbda. SHeprum Menbmronbua u Mmobca XMMUYECKNX
peakuuMi, WUX CBA3b C KOHCTAHTOM paBHOBECKSI.
PaBHOBECHbIN BbIXO NPOAYKTOB XMMUYECKON peakumu.
BrnivaHve pgaBneHns Ha MOMOXEHWe paBHOBECKS.
3aBMCMMOCTb  KOHCTaHTbl PaBHOBECUSI  XMMWUYECKOM
peakuMm OT TemnepaTtypbl. YpaBHeHMs u3obapbl U
N30X0pbl XMMmuveckon peakuum BaHT-Moddpa. Tpetun
3aKOH TepMoguHaMuKkn. PacyeT KOHCTaHTbl paBHOBECUS
peakuMM npu  3agaHHonm  Temnepatype. MeToq
LBapumaHa-TeMKMHa.

YOMK «dusnyeckasn
XUMuns 2K»
https://edu.vsu.ru/cours
e/view.php?id=9899

15

OcHoBblI
XUMUYECKON
KMHETUKN U
KaTtanusa

MprHUMNbI XMMUNYECKON KMHETUKN.
deHomeHonornyeckasa KnHetuka. KMHeTU4eckumn 3akoH
pencreyrownx macc. Jiumutupytowas ctagusi. KuHetumka
MPOCTbIX M CIOXHbIX XUMMWUYECKUX peakuumi. [MNpuHumn
KBa3nCTaLMOHAPHOCTH BopgeHwTenHa-CemeHoBa.
Teopun XMMUYECKOM KMHETUKN. 3aB1CNMOCTb
KOHCTaHTbl CKOpPOCTM OT TemnepaTtypbl. ypaBHeEHue
Appennyca.  3OHeprua  aktmBaumu.  [1OBEpPXHOCTb
noTeHuManbHOM  3Heprun. Teopuss  nepexogHoro
COCTOSIHMS. QHTPONUS U 3HTarNbNUSA akTuBaumu. Teopus
aKTMBMPOBAHHOIMO  KOMMJfieKca B  MPUMEHEeHUN K
MOHOMOMEKYNAPHbIM peakumnsiM. Peakumn B pacTBopax.
Katanua. OOwwe npuHUMNbl Katanm3a. [[OMOreHHbINn
katanm3. KWCNOTHO-OCHOBHbIM KaTanus. YpaBHeHue
bpeHcTeaa. ABTOKaTtanua. [eTeporeHHbln KaTanwus.
AKTMBHOCTb M CENEKTUBHOCTb KaTarnmn3aTtopoB. JHeprus
aKTuBauuun KaTarnMTUYeCKuUxX peakuun. Teopus
MYNbTUNIIETOB BbanaHauHa. Teopus aKTMBHbIX
aHcambnen KoboseBa.

YOMK «Punsnyeckas
XUMusi 2K»
https://edu.vsu.ru/cours
elview.php?id=9899

1.6

PaBHoBecHbIe
NpoLecchl B
pacTBopax
3NEKTPOSINTOB.

MpeoMeT M 3agadn ANEKTPOXUMUU. XUMUYECKME W
3NEKTPOXUMUYECKNE npoLecchl. Knaccuyeckas
Teopus 3NEKTPONUTUYECKON auccoumnaumm
(AppeHunyc). SkcnepumeHTarbHbleE OCHOBbI TEOPUN.
lMpunoxeHne 3akoHa AEVCTBYIOLLNX MAacC K npoueccy
auccounaumm B pacTtBopax. Hepoctatkum Teopuu
AppeHunyca.

MexaHn3mbl 06pa3oBaHNs PacTBOPOB 3MNEKTPONNTOB.

YOMK «Pusnyeckas
Xumus (2 cemecTp)»
https://edu.vsu.ru/cours
elview.php?id=2084
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OHeprus  KpUCTaniuMyeckom  pelleTku.  OHeprus
cornbBaTauum (rmapaTaumn) NoHa.
TepmoguHammnyeckne yHKLuM o6pa3oBaHNsi MOHOB B
pacTBopax 1 UX NpakTnyeckoe onpegeneHne.
MexuoHHble  B3aumogencTBus B  pacTBopax
anektponutoB.  [puHUMMNBI  TEPMOOUHAMUYECKOTO
onucaHus. CpeaHun WOHHbIN KoadhdULMEHT
aKTMBHOCTU W CpefHsi MOHHasi aKTMBHOCTb. Bbibop
CTaHgapTHoro  coctosHus.  [paBuna  Jlbtouca—
Penpana. [lpasuno bBpéHctepa. [Mpegnockinku u
OCHOBHble BbIBOObl TEOPUW PacTBOPOB CUIMbHbIX
anekTponutoe [lebas—Xokkens.

MoHHble paBHOBecUsi B pacTBOpax 3MeKTpOosivToB.
CocTosiHMe uoHa BOOOPOAAa B BOAHbLIX pacTBOpax.
OCHOBHbIE MOMOXEHUS TEOPUN KUCITOT U OCHOBaHWW
BpéHcTtena—Iloypu. ConpskeHHble KMCNOTHO-
OCHOBHbIE napebl. MpoTonutuyeckoe "
aBTonpoTonuTuyeckoe  pasHoBecue.  KoHcTaHTa
KACMOTHOCTM W KOHCTaHTa OCHOBHOCTU. CTeneHb

npoTonmsa. MoHHoe npouseeneHne BOAbI.
BopopoaHbin nokasaTerb. KncnoTHO-OCHOBHbIE
OydepHbie pacTBopbl. lMpounsseaeHne
pacTBOPMMOCTH " ycnosue obpasoBaHus

MasiopacTBOPUMbIX TMAPOKCUAOB B pacTBOPaXx.

1.7

VIOHHBIN TpaHcnopT
B pacTBopax
3MNEeKTPONnnNTOB

OCHOBHble ~ MEeXaHu3Mbl  WOHHOrO  TpaHcropTa
(anddyans, mMurpauus, KOHBEKLNS). MoTok.
MnotHocTe notoka. [Auddy3nOHHO-MUrPALIMOHHDIN
nepeHoc. ONeKTPOXNMMUYECKII noTeHuman.
CooTHoweHnne HepHcTa—OnHWTeNHa. Ouddysma B
pacTtBopax 3NEKTPOSINTOB. Onddy3noHHbIN
noTeHuman.

OnekTpuyeckas NpOBOANMOCTb pacTBopOB
ANEKTPONuUTOB:  yaenbHas, MonsapHas. WoHHble
noasmkHocTW. [lMpegenbHble WMOHHbIE MOABWMKHOCTU.
3akoH Konbpaywa n cnegcteua m3 Hero. [Mpasuno
BanbgeHa-TncapxeBckoro. AHoManbHas
3NEKTPONpPoOBOAHOCTb pacTBOpOB. BrninsaHue
pasnuyHblX (aKTOpoB Ha  3NEKTPONpPoOBOAHOCTb
pacTtBopoB. Yncna nepeHoca MOHOB M MeTOAbl WX
onpegeneHus.

OnemeHTbl Teopuu anekTtponpoBogHocTn [lebas—
Xtokkensa—OH3aarepa. AnekTpodopeTnyeckoe "
penakcaunoHHoe TopmoxeHue. IddekTel BuHa un
[ebaa—danbkeHrareHa. Odpdekt Papages.
NamepeHne 3nekTponpoBOOHOCTM  pacTBOPOB C
NPYMEHEHNEM MOCTOSIHHOIO W MEePEMEHHOTO TOKa.
KoHgyKkTomeTpryeckoe TUTpoBaHue.

YOMK «Pusnyeckas
Xnmus (2 cemecTp)»
https://edu.vsu.ru/cours
elview.php?id=2084

1.8

TepmogmHamuka
reTeporeHHbIX
3NEKTPOXNUMUNYECKMX
cucTem

MoTeHumanbl, XxapakTepusylowme 3dnekTpudeckoe
cocTosiHMe  pasbl:  MOBEPXHOCTHbIWM,  BHELUHWH,
BHYTPEHHUN. XUMUYECKUA U  3NEKTPOXUMUYECKUIN
noteHumansl Yyactud. anbBaHuW-noTeHuuan. BonbTa-
noTeHumann. Ycnosue 3NEKTPOXNMUNYECKOTO
paBHOBecUsl. YpaBHeHNe HepHcTa Ana paBHOBECHOIO
ranbBaHW-NnoTeHLmana

MMpaBunbHO pas3oMkHyTass uUenb. 3akoH BornbTa.
PaBHoBecure B anekTpoxmmumyeckon uenu. OCHOBHOe
YPaBHEHNE  SMEKTPOXUMUYECKON  TEPMOLMHAMUKU.
lMpaBuna  3anMcuM  SMEKTPOXMMUYECKOW  LEMu.
YpaBHeHve HepHcTta ans HanpsHXeHns
ANEKTPOXUMMYECKOW uUenn. YpaBHeHne [unbGca—
enbmronbLa ANs HaANPSKEHUS 3MEKTPOXMMUYECKON
uenw.

[MoHsATME SNeKTPO4HOro noTeHumana. YpaBHeHue
HepHcTta ans paBHOBECHOIO 3NEKTPOAHOrO

Y3MK «Pusmnyeckasn
xummua (2 cemecTp)»
https://edu.vsu.ru/cours
elview.php?id=2084
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noteHumana. CTaHOapTHbIA BOAOPOAHbLIA 3MeKTpon.
HanpsokeHne uenu, cCBsA3b C  NOTEHUManammu
OTOENbHbIX  anekTpogoB. AHoO4 W Katoq B
AMEKTPOXMMUYECKOM  Lenn U 3NEeKTPonim3epe.
Tabnuubl cTaHAAPTHBLIX 3NEKTPOAHbLIX MOTEHLMAanoB.
Pag HanpskeHun meTansnos.

Knaccudumkaums anektpogoB. 3Anektpodbl | popa.
OnekTpoabl Il poaa. KanomenbHbIn n
xnopuacepebpsHbii - anekTpogbl.  OKMcnUTenbHO-
BOCCTaHoOBUTENbHbIE 3nekTpoabl. MNMpasuno JlioTepa.
XVHIMOPOHHBIM  3nekTpod. [asoBble anekTponbl.
BogopoaHbin  anektpod. KucnopoaHbln  anekTpoa.
Ounarpamma ANEKTPOXUMMYECKOMN YCTONYMBOCTU
BoAbl. MoHOOOMEHHble MeMOpaHbl U paBHOBeECHE
[HoHHana. [MoTteHuman [oHHaHa. WVOHcenekTuBHbIe
anekTpoabl. MembpaHHbIi noTeHuman. CTeknsiHHbIN

ANEKTpOoA.
Onddy3noHHbIN  noTeHunan W MeTodbl  ero
ANMMUHMPOBAHMS.

Knaccudumkauusa ANEKTPOXUMUNYECKNX uenen.

®duanyeckne uenun. KoHUeHTpauMOHHble LuUenn 6es
nepeHoca " c nepeHocom (>KMAaKOCTHLIM
coeamHeHnem). Xummyeckune uenun 6e3 nepeHoca u ¢
nepeHocom (>KnAaKOCTHbLIM COEANHEHMEM).
XvMn4yeckme UCTOYHMKKN TOKa.

[MoTeHUMOMETPUS U ee BO3MOXHOCTU: onpeaeneHue
yncen nepeHoca U  KOIPPULMEHTOB aKTUBHOCTMU
WOHOB, CTaHAApPTHbLIX SMEKTPOAHbIX MNOTEHLMarnos,
npom3BefeHnss pPacTBOPMMOCTM ManopacTBOPUMbIX
anekTponutoB. NoTeHunomMeTpudeckoe TMTpOBaHme.

1.9

KuHeTuka
3MNEKTPOAHbIX
NpOLLECCOB.
OnekTpoxummyecka
s1 KOppPOo3us
MeTannos

3akoHbl Papagesn. OTkIoHeHUs oT 3akoHoB dapages.
Bbixoq no Toky. lNMnoTHOCTbL TOka — Mepa CKOpOCTU
ANeKkTpoaHon peakumn. [lonspusauusa anekTpoga.
MHoroctagminHocTb ANEKTPOAHbIX NpOLIECCOB.
Jinmntupytowaa ctagus  9nekTpogHoro mpouecca.
lMoHATHE 0 NepeHanpsiXeHun.

Teopusi 3amefneHHOro nepexoga 3apsiga. BnusiHue
noTeHumMana Ha CKOpPOCTb Mepexoda 3apsaa.
YpaBHeHne batnepa—®onbmepa. KoadhdpuumeHTbl
nepeHoca. Tok obmeHa. BonbTtamnepHble
XapaKTepUCTUKM (nonapusaLmoHHble KpuBbl€e)
aneKkTpoga B Chnyyae 3aMeffieHHOro nepexoga
3apsga. YpaBHeHus Tadpens.

[1BOMHON 9aneKkTpn4ecKknin Cnon Ha rpaHuue metanna u
pacTtBopa. EMKOCTb OBOWNHOIO 3MEKTPUYECKOro CIos.
Apcopbumsi M aneKTpoKanwunnsapHble  KpYBbIE.
lMoTeHuwan Hynesoro 3apsga. YpasHeHue Jlunnmanxa.
MogenbHble npeacTaBneHns 0 CTPOEHUU LOBOMHOrO
3MNEKTPUYECKOTrO CI10S.

OnekTpoxumnyeckas Koppo3us MeTansnos.
ConpsikeHHble  napumanbHble  aHOAHO-KaTOAHbIE
peakuun. [loTeHuman Kkoppo3nn. TOK Koppo3uwu.
Ounarpammbl OBaHca M ux 3HadveHue. Kopposus c
BOOOPOAHOM W C KMCMOPOAHOW fenondpusauunen.
AKTVBHOE, MAaCCUBHOE M TPaAHCMACCUBHOE COCTOSIHME
mMeTanna. AHogHasa 1 katogHas 3awmTta. lNpoTekTopbl.
MHrMbuTopbl KOPPO3NN.

YOMK «®Punsnyeckas
xummsa (2 cemecTp)»
https://edu.vsu.ru/cours
elview.php?id=2084

2. MpaKkTnyeckune 3aHATUA

He npeayCcMOTpEHbI y‘-le6HbIM niaHoOMm

3. JTabopamopHbie pabomai

3.1

[NepBbIi 3aKOH
TEPMOONHAMMKN.
Tepmoxmmus.

OnpepeneHve  Tennotbl  06pa3oBaHUs  TBEPAOro
pacTtBopa

OnpepgeneHuve TeNnoTsl AUccoLmaLMm cnaboi KUCnoTsl
OnpepgenexHve TeNnoTsl rvapaTaumMm conu

Y3MK «Pusnyeckas
XUMUS 2K»
https://edu.vsu.ru/cours
elview.php?id=9899
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OnpegeneHve  TennoOTbl  OKUCIIEHWUS]  LLABEIIEBON
KUCNOThI
OnpeneneHve TEMMOEMKOCTU KUOKUX W TBEPAbIX
BELLECTB
3.2 BTopoi 3akoH N3amepeHne TemnepatypHoro koacdpduumneHta 30C YOMK «®Pusmnyeckas
TEPMOANHAMMKN. Xumust 2K»
OHTponusa U https://edu.vsu.ru/cours
TEpPMOANHAMNYECKU elview.php?id=9899
e noTeHumnansi
XUMUNYECKUNX
peakuumn
3.3 TepmoanHamuka Kpuockonus. Onpepenexuve MONSAPHON mMacchl | YOMK «®dusnyeckasi
pacTBOpOB U BellecTBa Xnmmsa 2K»
¢a3oBbIX Kpuockonusi. Onpepenexve crenenn | https://edu.vsu.ru/cours
paBHOBECUN ANEKTPONUTMYECKON Anccoumnaumm elview.php?id=9899
OnpeneneHve koadhduumneHTa pacnpegeneHusa mnopa
mMexay OpraHU4yeckum " HeopraHM4eckuUm
pacTBOpUTENSIMU
[BYXKOMMOHEHTHbIE ~ CUCTEMbI C  OrpPaHW4YEHHOM
pacTBOPMMOCTbLIO B KMOKOM COCTOsIHUM  (cucTema
deHon-soga)
TpPEeXKOMNOHEHTHbIE  CUCTEMbI C  OrpaHuWYeHHOM
PaCcTBOPUMOCTbIO B XMOKOM COCTOAHUN
34 Xnumnyeckoe XvMnyeckoe paBHOBecue B cucteme noama kanua — | YOMK «dusnyeckas
paBHOBecue xnopug xenesa () XUMMS 2K»
https://edu.vsu.ru/cours
elview.php?id=9899
3.5 OcHosBbl ComMoreHHo-kaTanuTuyeckoe okucreHve noampa kanuvsa | YOMK «Punsnyeckas
XUMUYECKOMN nepcynbaTomMm aMMOHMS XUMMS 2K»
KUHETUKN 1 KaTtanutnyeckoe pasnoxeHue nepokcnaa Bogopoaa https://edu.vsu.ru/cours
Katanunsa KnHeTuka rmgponumsa yKCyCHOro aHrmgpuaa elview.php?id=9899
KuHeTunka pactBopeHus cynbdara Kanbums B BOAe
KnHeTnka oMbineHus atunaueTara
3.6 PaBHoBecHbIe OnpeaeneHne MOHHOrO NPOU3BEAEHMS BOAbI YOMK «®Punsnyeckas
npoLiecchl B HaxoxgeHne koHCTaHT 0bpa3oBaHuii OAHOSIAEPHbIX xummsa (2 cemecTp)»
pacTBopax KOMMEKCOB MeTarnnos https://edu.vsu.ru/cours
3NEKTPOSINTOB. Onpeaenexne KOHLIEHTPaLNOHHOM KOHCTaHTbl | e/view.php?id=2084
auccoumnaumm
cnabon KucnoThbl
Onpepenexne TEPMOANHAMNYECKON KOHCTaHTbI
auccoumnaumm
cnabon KucnoThbl
Onpenenexune KOHLEHTpaLMOHHOM KOHCTaHThI
rMaponmsa conu
OnpegeneHne npousseneHnst pacTBOPMMOCTU
TPyAHOPACTBOPMMOM conmn cepebpa
OnpegeneHne npousseneHnst pacTBOPMMOCTH
TPYAHOPACTBOPMMOIO rMapokcuaa
Onpegenexve TePMOOUHAMUNYECKMX KOHCTaHT
paBHOBECUS
OKVCINUTENTbHO-BOCCTAHOBUTENbBHBIX PEaKLUMIN B TBEPAbIX
ANeKkTponuTax
3.7 MoHHbIN TpaHcnopT | 3mepeHue cobcTBEHHON anektpudeckon | YOMK «dusnyeckas
B pacTBopax NpoOBOAMMOCTM  BOAbl WM  BOAHO-OPraHWYecKoro | xumust (2 cemecTp)»
3NEKTPOSINTOB. pacTBopuTEns https://edu.vsu.ru/cours
Onpeaenexne npenenbHomn MonsipHon | elview.php?id=2084

3M1eKTPONPOBOAHOCTU CUITBHOTO 3MEeKTponnTa
MpoBepka 3akoHa pasbasneHuss OcTBanbaa

OnpegeneHne  KOHCTaHTbl  AMCCOLMALUM  YKCYCHOIA
KMUCIMOTbI B pasHbIX pacTBOPUTENSX

OnpepgenexHne 4nucne nepeHoca WOHOB METOOOM
OBWXYLLENCS rpaHuLbl

OnpepgenexHne 4nucne nepeHoca WOHOB METOOOM

'mtTopcha
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KOH,D,yKTOMeTpVI‘-IeCKOG TUTPOBaAHNE

3.8 TepmoanHamuka Peanunsauus anektpoga | poga w onpegenexve | YOMK «dusnyeckas
reTeporeHHbIxX CTaHOapTHOro noTteHuuana xummusa (2 cemecTp)»
anekTpoxumudecknx | Peanusauuns anektpoga Il poga v onpegeneHve ero | https://edu.vsu.ru/cours
cucrtem CTaH4apTHOro noTeHuuana elview.php?id=2084

Peanusauus OKUCNUTENBbHO-BOCCTAaHOBUTENBHOIO
anekTpoga W onNpegernieHne  ero  cTaHg4apTHOro
noteHumnana

"a30BbI BOOOPOOHbIN 3r1eKTpo

MoHOCEeNEeKTUBHbLIN CTEKNSAHHBINA 3NeKTPos,

N3mepeHne HanpsKeHWst KOHUEHTPaUMOHHOW Lenu u
onpegeneHue aud@ysMoHHoOro noteHumana

3.9 KuHeTuka N3mepeHne emKoCcTM OBOMHOro anektpuyeckoro cnos | YOMK «dusnyeckasi
ANEKTPOAHbIX Ha TBepooM anekTpoge Mpu  MOMOWM  MOcTa | Xxumns (2 cemecTp)»
npoLieCCoB. nepemMeHHOro Toka https://edu.vsu.ru/cours
OnekTpoxumunyecka | lNonydyeHne ranbBaHOCTATUYECKOW KPUBOW 3apsikeHus | efview.php?id=2084
1 KOPPO3MS Pt(Pt)-anekTpoaa B cepHoOn KucnoTe
MeTannos N3yyeHne BnnsHUS cocTaBa pacTBOpa Ha KpuBble

3apskeHust NnaTMHUPOBAHHOIO nnaTMHOBOrO
anekTpoga

WNccneposaHne agcopbumy aTomapHOro BoAopoda Ha
NAaTUHUPOBAHHOW NnaTuHe MEeTOA4O0M  LMKITMYECKON
NHEeNHON BONbTamnepomMeTpum

Onpepenexve agcopbumoHHon nceBgoOEMKOCTH
BOAOpOAA Ha nnatMHe MeTOAOM crnaga noTeHuvana
npv pa3oMKHYTOW Lienu nonsipusauum

OnNeKTponn3 BoAHLIX PACTBOPOB 3N1EKTPOSTUTOB
N3yyeHne 3aKkOHOMEpPHOCTEN aHOOHOro pPacTBOPEHUS
MeOun B XNOPMOHbIX 3NEKTponuTax

N3yyeHne KUHETUKM BOCCTaHOBMEHUS KUCNOpoAda Ha
CTauMOHapHOM  MeOHOM  3MeKTpoAe B KUCHbIX
XNOPUAHbIX UK CynbdaTHbIX pacTBopax

N3yyeHne KUHETUKM BOCCTaHOBMEHUS KUCNopoda Ha
BpaLLaloLwemMcs QUCKOBOM anekTpoae

WccneposaHne BAWSIHUA WHIMOMTOPOB Ha KUHETUKY
aHOAHbIX M KaToOHbIX MPOLIECCOB Ha Xenese B KUCMOoN
cpene

NccnepnoBaHne paboTbl KOPPO3MOHHOIO Sf1eMEHTa

13.2. Tembl (pasgenbl) AUCUUNIIMHBI U BUAbI 3aHATUN

Bugbl 3aHsaTMI (4acoB)
Ne HanmeHoBaHMe TeMb
Jlabopatop CamoctositenbHas | [NogrotoBka K
n/n (pasgena) gucumnnuHbI Jlekunn Bcero
Hble paboTta 3K3aMeHy

[NepBbI 3aKOH

1 | TepMOgMHaMUKN. 14 20 16 8 50
Tepmoxmmums.
BTopon 3akoH
TepMoaNHaMMKN. SHTPONUS

2 | n TepmoanHamMmyeckme 12 20 16 8 50
noTeHumarnbl XMMUYECKUX
peakuunn
TepmogmHamuka pacTeopos 18 20 16 54
N ¢ha30BbIX paBHOBECUI
Xnmmnyeckoe paBHOBeCKE 10 20 18 4 46
OCHOBBI XMUYECKON
KMHETVKU 1 KaTanmaa 14 22 16 52

6 PaBHOBeCHbIE nNpoLiecchl B 14 26 12 9 52
pacTBOpax 3NEKTPOINTOB

7 VIOHHBIN TpaHCnopT B 12 o8 14 9 54
pacTBOpax 3MEKTPOINTOB

8 TepmogmHamuka 14 o8 14 9 56
PaBHOBECHbIX 3NTEKTPOAHbIX
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CUCTEM.
aﬂeKTpOXVIMW-IeCKVIe uenn.

KnHeTunka aneKkTpoaHbIX
npoueccos. [1BorHon

9 | anekTpu4eckui crnom. 14 26 14 9 54
OneKkTpoxummnyeckas
KOppo3usa meTansnos
UToro: 122 210 136 72 540

14. MeToau4ecKkne yKkasaHus Ans 00y4aloLWmUXcsa N0 0CBOEHUIO AUCLUNIIUHDI:

Mpn O0CBOEHMUN NEKLUMOHHOIO MaTepuana Heobxoaumo paboTaTbe HE TONMbKO C KOHCMEKTaMM NEKLUMIA, HO U C
pEKOMEHAOBAHHON y4ebHOM 1 MeToauYeckon nutepaTypoil. JlabopaTopHble 3aHATUSE NO U3y4aeMon AUCLUNINHE
npoBoasaTcst Anst 1) 03HaKOMIEHUSI C TEOPETUYECKOW OCHOBOW paboTbl, 2) OCHOBHBLIMWU MpUEMAMWU U TEXHUKOMN
6esonacHocT npu paboTe ¢ Mcnonb3yembiMn npuéopamm 1 peakTuBamu, 3) BbINOMHEHUS 3KCMEPUMEHTANbHOWN
YacTn pabothl, 4) 06paboTKM IKCNEepMMEHTarbHbIX Pe3ynbTaToB U NPEAOCTaBNeHus UX ONns npeaBapuTenbHON
NpoBepKM Npenogasarternto.

3awuta nabopaTopHoM paboTbl MPOBOAUTCS C LENbH BbISIBIEHUS YPOBHS OCBOEHUS maTepuana no
TemaTuke paboTbl CMOCOBHOCTM AaTb MNPaBWIbHYHO TPaKTOBKY pe3ynbTaTam, MOMyYeHHbIM MpU  BbIMNOSTHEHWU
paboTbl. 3awmTa paboTbl 3aknoyaeTcs B opopMieHun paboT, ycTHoln Becepe npenogaBaTensi CoO CTY4EeHTOM Mo
NnonyyYeHHbIM B paboTe pesyrnbTaTtamM M OCHOBHbIM TEOPETUYECKMM MOHATUAM MO TeMe paboTbl.

KOHTpOMNb OCBOEHUsI TEOPETMYECKOrOo MaTepuana npoBOAUTCA MNOCMe MPOCNYLIMBAHUA CTyAeHTaMu
NEKLUMOHHOro MaTepumana no Kaxxaon Teme B BUAE KOMNSTOKBMyMa.

K 3Kk3ameHy [onyckalTCsl TOMbKO CTYAEHTbl, BbIMNOMHMBLLUME W OTYMTaBLUMECA MO BCEM nabopaTopHbIM
paboTtam, NpeaycMOTPEHHbIM Y4eOHBIM MaHOM.

Mpn peanusaumm OuCUMNAMHBI C  WCMOMb30BaHMEM AUCTAHUMOHHBIX 0b6pasoBaTeNbHbIX TEXHOMOMMN
NCNOMb3YITCA WHCTPYMEHTbI 3MEKTPOHHOM MHGOPMaLMOHHO-00pasoBaTenbHon cpedbl BIY  «OnekTpoHHbIN
yHuBepcuteT BIY» (https://edu.vsu.ru) n/vnn “MOOK BI'Y” (https://mooc.vsu.ru), cepBucbl BUOEOKOHDEPEHLMN
(BigBlueButton), anekTpoHHas no4yTta, MecCeHmXepbl U COLICETH.

15. lMepeyeHb OCHOBHOM W [AOMOJIHUTENIbLHOW nNUTEpaTypbl, PEeCYpCOB WHTEpPHeT,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLMNIIUHDI

a) OCHOBHas nuTeparypa:

Ne n/n McToYHMK
Epemun B.B. OcHoBbl 06LLEN 1 hnanyeckon xmmmun : y4eb.nocobure ans ctyq. Bbicll. yyeb.
1 3aBefeHun, obydy. No HanpaeneHuo «Xumusy / B.B. EpemuH,. A.A. Bopliesckui. —

HonronpygHbin : MHTennekT, 2012. — 847c.

Hamackun B.b. Onektpoxmmus : [yuebHoe nocobue ans cTyq., o6yd. Mo HanpaeBneHUo No4roT.
2 "Xumuna"] / b.6. Jamackun, O. A. MeTtpun, I'. A. UnpnnHa .— M3ga. 3-e, ucnp. — CaHkT-
MeTepbypr [v ap.] : NaHb, 2015 .— 670 c.

EpemuH, B.B. OcHoBbI hmnsmyeckon xummun. YuyebHoe nocobue B 2 4. / B.B. Epemun .— 3-e nag.
3 an. — Mocksa : B UHOM. Jlabopatopus 3HaHui, 2013 .— 322 ¢. — (Y4eOHuK onis BbiCLUEn
wkonbl) .— <URL:http://biblioclub.ru/index.php?page=book&id=214231>.

0) gononHuTenbHasa nuTepaTtypa:
Ne n/n MCTOYHMK

4 EpemunH E.H. OcHOBBI XMryeckon TepMogmMHamMunkm : yuebHoe nocobue ons cTyg. Xum. cnew.
yH-ToB / E.H. EpemnH .— M. : Bbicwas wkona, 1974 .— 340 c.
MonTtopak O.M. TepmoanHamuka B U3NYECKON XUMUN : YH4EOHMK NS XUM. Y XUM.-TEXHON.
crey. By3oB / O.M. MNMonTtopak .— M. : Bbicw. wk., 1991 .— 318 c.
Ctpombepr A.T". dusmyeckas xumums : Y4ebHMK Onsg XxuMudeckmx crneyunansHocTen By3os / Al
6 Ctpombepr, .. CemueHko. : nog peq. A.I. Ctpombepra. — 7-e uag., ucnp. — M. : BbICLU. LK.,
2009 .— 527 c.
dusunyeckas xumus : B 2 kH. / K. C. KpacHoB [u ap.]. - KH. 1: CTpoeHune BellecTBa.

5

7 TepmogmHamuka .— 3-e nsg., ucnp. — 2001 .— 511 c.

8 ®dusmdeckas xumus : B 2 kH. / K. C. KpacHoB [1 gp.]. - KH. 2: Snektpoxumms. Xummudeckas
KMHETUKa 1 katanuns .— 3-e uag., ncnp. — 2001 .— 318 c.

9 OTkuHC . Pusnyeckasn xmmus : B 3-x Yactax / N.91kuHe, k. Oe Mayna. —Yactb 1.

PaBHoBecHas TepmoguHamuka. — M. : Mup, 2007. — 494c.

BaxvH H.M. TepmoguHamuka Anst XMMUKOB : y4eOHUK AN CTyq. BYy30B, 00yd. No

10 cneumanbHocTn «Xumus» / H.M. baxuH, B.A. MiBaH4eHko, B.H. MNapmoH. — 2-e nepepab. M gon.
— M. : Xumus : KonocC, 2004. — 415c.
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BaiipamoB B.M. OCHOBbI XMWYECKOI KMHETUKN 1 KaTanuaa : y4eb. nocobue ansi cTyd. Xvmm.

11 dak. yH-ToB, 06y4. no cned. 011000 "Xumua" n HanpaeneHuto 510500 "Xumus" / B.M.
BbanpamoB. — M. : Academia, 2003 .— 251 c.

12 Pal\ngOBCKMPl B.B. OcHoBbl xMuyeckon knHeTukn / 5.B. PomaHoBckuin. — M. : Qk3ameH, 2006.
- C.

13 EpemunH E.H. OCHOBbI XMMUYECKON KUHETUKM : y4ebHOe nocobue anst cTyd. XuMm. dak. yH-ToB /
E.H. EpemuH .— 2-e n3g., gon. — M. : Beicwas wkona, 1976 .— 373 c. : un., Tabn.

14 HamackuH B.65. OCHOBbI TEOPETUYECKON SMEKTPOXMMUM : y4eb. nocobure ansa cTyd. XMMnd. creL.
By3oB / 6.5. lamackuH, O.A. lNMeTpuin .— M. : Bbicwas wkona, 1978 .— 238 c.

15 HamackuH B.65. BBeaeHne B anekTpOXMMUYECKYHO KMHETUKY : y4eb. nocobue gns cTyg. Xum.
cneu. yH-ToB / B.B. flamackuH, O.A. lMeTpuii .— M. : Boicwas wkona, 1983 .— 399 c.

16 Baroukun B.C. OcHoBbl anektpoxumun / B.C baroukun. — M. : Xumusa, 1988 .— 399 c.

17 PotuHsaH A.J1. TeopeTtudeckas anektpoxumus / A. J1. PotuHsH, K. W. TuxoHos, W. A. WowwnHa. —
J1.: Xumunga, 1981 .— 422 c.

18 Mamannos H.A. Snektpoxumusa pacteopos / H.A. amannos .— 3-e nsa., ucnpas .— M. :
Xumng, 1976 .— 488c.
Hukonbckuin B.11. MoHocenekTuBHble anektpoabl / B.MN. Hukoneckui, E.A. MaTteposa .— J1. :

19
Xumusi. JleHuHrp. ota-Hue, 1980 .— 239 c.
MpakTukym no domanyeckorn xumun. TepmoanHamuka : y4eb. nocobume ons ctyq. By3oB, 06y4. no

20 HanpaeneHuo «Xumusa» u cneyunansHocTn «Xumuns» [ E.MN.Arees [u ap.] : noa pea. E.lN.Areesa,
B.B. JlynnHa. — M. : Academia, 2010.- 218c.

21 MpakTnyeckue paboTtbl No duanyeckon xmmum : yueb. nocobue / 1O. . Akynosa [n ap.] ; MNog
pea. K.IN. MuweHko n gp. — 5-e nag., nepepab. — CI16. : MNMpodeccus, 2002 .— 384 c.

29 Wartanoe A.A. MNpakTrkym no puanyeckon xmmum : y4eb. nocobme ans CTya. XMMmnd. 1 XMMMKO-
TexHon. cneu,. By3oB / A.A. LWatanos, N.K. Mapwakos .— M. : Beiclwasg wkona, 1975 .— 284 c.

23 MpakTnkym no anekTpoxumum : y4eb. nocobue onsa xumud. cnew,. Bysos / b.6. JamackuH [v gp.].
— M. : Bbicwu.wik., 1991 .— 287 c.

24 dusmnyeckas xummua B Bonpocax u oteeTax: KnuHeTtuka. dnekrpoxumus : yd4eb. nocobme gns
cTya. xuMm. cned. yH-ToB / E.M. KyaHeuoBa [ gp.]. — M. : N3g-so MI'Y, 1981 .— 264 c.

o5 KpaTkuin cnpaBo4YHUK hmsmko-xummdecknx senunymH / nog pea. A.A. Pasgens, A.N.
MoHomapeBon . — M. : Bepbym-M, 2008 .— 230 c.

26 TepmognHaMmmnyeckne CBOMCTBA MHAMBUAYAIbHbIX BELWECTB : cnpas. u3a.: B 4-x 1./ J1.B. lNypeuy
[v op.]. — 3-e u3g., nepepab. n pacwmpeHHoe .— M. : Hayka, 1978-1982.

27 [o6ow [1. SnekTpoxmMMmnyeckne KOHCTaHTbI ; cnpas. A4ns anekrpoxmmumkos / 1. Jobow. — M. :
Mwp, 1980 .— 364 c.

o8 CnpaBo4Huk no anektpoxmmmm / nog peq. A.M. CyxotuHa .— J1. : Xumus . JIeHuHrp. ota-Hue,
1981 .— 486 c.

B) MHPOPMALMOHHbIE SNEKTPOHHO-06pa3oBaTeNbHbIE pecypchbl (0uLmanbHble pecypcbl MHTEPHET)™:

29 www.lib.vsu.ru — 3HB BI'Y

30 OYMK «Pusmyeckas xumns 2k» https://edu.vsu.ru/course/view.php?id=9899

31 QYMK «3Onektpoxmmms» https://edu.vsu.ru/course/view.php?id=2084

16. NMepeyeHb y4eOHO-MeTOANYECKOrO o6ecneyeHnsa Ans caMoCTOATEeNIbHOM paboThbl

Ne n/n NCTOYHMK

1 COOopHWK NpUMEPOB 1 3agad No arekTpoxummm : ydebHoe nocobue / [A.B. BeegeHcknii n gp.] .—
CaHkT-leTepbypr ; Mockea ; KpacHogap : JlaHb, 2018 .— 204 c.

2 JTabosuu, J1. 3agaum no dumaunyeckom xummun ¢ pewieHmsamm / nog pea. HO. B. dununnosa .— M. : Mup,
1972 — 442 c.
CO60opHUK 3aa4 No TEOPETMHECKOW INEKTPOXUMUM : y4eb. nocobue ons cTya. By3oB, oOyy. Mo cnedy,.

3 "TexHonorns anekTpoxmmmdeckmx npomssoncts” / nog peg. ®.U. Kykosa .— M. : Beiclias wkona,
1982 .— 159 c.

4 EpemuH B.B. 3aga4Huk no dousndeckon xummm / B.B. EpemuH [1 gp.] — M. : Ok3ameH, 2003. — 318 c.
MpakTMkym no om3anyecKkon Xxmmum : ans cTyq. XxvM. pak. Bcex gpopm obyyeruns / UN.K. Mapuakos [u1

5 ap.]. Y. 1: Xumnyeckas TepmogmHammka .— 2002 .— 88 c. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/feb03023.pdf>.
KMHETUKa XMMUYECKMX U SMEKTPOXMMUYECKMX NPOLIECCOB. DNEKTPONPOBOAHOCTD : MPAKTUKyM MO cheL.

6 011000- Xumus / Cocrt.: A.B. BeeaeHckuii [n ap.] — BopoHex : JIOIN BI'Y, 2003. -
Y. 2.— 82 c.(Ne 648). — URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jan04053.pdf>.

7 PaBHOBeCHbIe aMnekTpoAHble cucTeMbI. ['paHuLa pasgena 3apsbkeHHbIX a3 : MPakTUKym Mo crey,.
011000- Xumus / cocT.: A.B. BBegeHckun [u ap.]. — BopoHex, 2003-.



http://www.lib.vsu.ru/
https://edu.vsu.ru/course/view.php?id=2084

Y. 3/ Cocrt.: A.B. BBegeHckuii, E.B. BobpuHckas, U.B. MNpoTacosa, H.B. Coukasa. — 79 c. : (Ne 719)
— <URL:http://mww.lib.vsu.ru/elib/texts/method/vsu/jan04059.pdf>.

CO60opHMK NpMMepOoB 1 3aa4 No PU3NHECKON XUMUK : ANS CTYA. XMMKY. doak. Bcex hopm obydeHust /
8 cocT.: KpaBueHko T. A., BeeaeHckuin A.B., Kozagepos O. A. - Y.1: Xumnyeckas TepMmogmHamuka .—
2002 .— 63 c. — <URL:http://mww.lib.vsu.ru/elib/texts/method/vsu/feb03021.pdf>.

CO60opHMK NpYMepoB 1 3aa4y No PU3NHECKON XUMUK : AN CTYA. XMMKY. doak. Bcex hopm obydeHust /
9 cocT.: BeegeHckuii A.B., KpaBueHko T.A., Kozagepos O. A. - 4.2: Xumnyeckas TepMmogmHammka .—
2002 .— 67 ¢. — <URL:http://mww.lib.vsu.ru/elib/texts/method/vsu/feb03022.pdf>.

C60pHMK NpMepoB 1 3aaad no anekTpoxumum : y4eb. nocobue / coct.: A.B. BeegeHckun [n gp.] .—
10 BopoHex : VML, BI'Y, 2010. - Y. 1: PaBHOBeCHbIe npouecchl B pacTBopax anekrponuTtos .— 39 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-03.pdf>.

CO0opHUK NpUMepPOB 1 3a4ay No anekTpoxummum : y4ed. nocobue / coct.: A.B. BeegeHckui, C.A.

11 KanyxuHa, T.A. KpasyeHko [n ap.] . — Boponex : UMML, BI'Y, 2010. - Y. 2: IoHHbIN TpaHcnopT.
KynoHomeTtpusa .— 60 c. <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-04.pdf>.

17. OOpa3oBaTenbHble TEXHOSMOrMMU, WUCMNOSib3yeMble MpU peanusaumum y4yebOHoOM
OUCUMNININHBI, BKMOYasas AUCTaHUMOHHble obOpa3oBaTtenbHble TexHonorum (AOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 0Oy4YeHue):

MNpu peanu3aumm y4ebHOM OUCUUNMMHBI UCMONB3YIOTCA 3NEMEHTbI 3MEKTPOHHOr0 0ByyeHus u
pasnuyHble  OUCTaHUMOHHble  ObpasoBaTenbHble  TexHororuu, nosponswowmue  obecneunBaTb
onocpefoBaHHOe B3aMmoencTevMe (Ha pacctosiHuu) npenogasaTene n obyvarowmxcs, BKIHOYas
WHCTPYMEHTbI  3NIEKTPOHHON  MHGOpPMaUMOHHO-0OpasoBaTenbHOn  cpeabl  BIY  «OneKkTpoHHbIN
yHuBepcuteTr BIlY» (https://edu.vsu.ru) wwunn “MOOK BIY” (https://mooc.vsu.ru), npoBegeHune
BebvHapoB, BWOEOKOHMepeHUMn (B TOM 4ucrne C npuMmeHeHuem cepsucos Zoom, Discord u gp.),
B3aMMOAENCTBUE B COLICETSX, MOCPEACTBOM fIEKTPOHHOM NOYTbI, MECCEHKEPOB.

18. MaTepMaano-TeXHquCKoe obecneyeHne QUCLUUNMIIUHDI:

YCTaHOBKW AN U3MepeHust TenNoBbiX adeKToB, KPUOCKOMMYECKNX N3MEPEHNI, onpeaesieHns
3NEKTPONPOBOAHOCTH; YYEBHBIN KOMMNEKC « XMMUS»; MOHOMEPBI, TepMOCTaTbl, NOTEHUMOCTaThI,
3NeKTPOAbl, ANEKTPOXUMUYECKNE AYENKN, MyNbTUMeaniiHoe obopyaoBaHue.

19. OueHo4HbIe cpeacTBa ANA NPoOBeAEHUA TeKyLen U NPOMEXYTOYHOW aTTecTauumn

MopsOaoK OLEeHKM OcBOeHust obyvarowwmmucs yy4ebHoro maTepuana onpegensietcs
coAepXXaHWeM crieqyoLwmnx pasaenos AMCUMMINHBIL

HaumeHoBaHune Nugmkatop(bl

r'|\}|g'| paanena AVCLINNNHb Ktmg?;?H A&Tmmeﬁég) OueHouHbIE CpeacTBa
(moayns) KOMMeTeHUnn

MepBbI 3aKoH KomnnekT TectoB Ne 1,

1 | TepMoOANHaMUKN. OnkK-1 OnK1.1-1.3 JlTabopatopHble paboTsl,
Tepmoxummst KoHTponbHas pabota Ne 1
BTopou 3akoH
gerT'\;gﬁ;':aMMMKM‘ KomnnekT tectoB Ne 1,

2 TEpMOAVHAMMUECKME OnkK-2 OrnK2.1-2.4 JlTabopatopHkle paboTsl,

KoHTponbHas pabota Ne 1
noTeHumnansl
XUMWNYECKNX peakLmmn
TepmogmHamuka KomnnekT tectoB Ne 1,

3 | pacTtBOpOB 1 ha3oBbIX OlK-3 OrnkK 3.1-3.2 NabopaTopHble paboTsl,
paBHOBECUN KoHTponbHasa pabota Ne 1
Xumunyeckoe KomnnekT TectoB Ne 1,

4 | paBHOBecue Orl1K-3 OrkK3.1-3.2 JlTabopatopHkle paboTsl,

KoHTponbHas pabota Ne 1
OCHOBBI XMUYECKON KomnnekT TectoB Ne 1,
5 | KMHETUKM U KaTanuaa Ori-6 OriK 6.1-6.2 NaBopaTtopHble paboTbl,
MK-1 MK1.1-1.2 P
edepat Ne 1
PaBHoOBecHble OMNK 3.1-3.2 KomnnekT TectoB Ne 2,

6 npolecchl B pacTBopax Orl1K-3 K 1 i—l 2 JlabopatopHkle paboTsl,
AIEKTPONNTOB. T KoHTponbHas pabota Ne 2, PecdbepaT Ne 2
MOHHbIN TpaHCcnopT B OnK-3 OrliK 3.1-3.2 KomnnekT TectoB Ne 2,

7 pactBopax MK-1 NnK1.1-1.2 JlabopatopHkle paboTsl,
3NEKTPONTOB. KoHTponbHasa pabota Ne 2
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HaumeHoBaHne UHankaTop(bl
r’|\;|%| pasaena AMCLMNIUHDI K?_mgt(a;;a'-' ,D,C')%TI/I)KGIEISIH) OueHouHble cpeacTBa
(mogyns) KoMneTeHunm
KypcoBas pabota
TepmogmHamuka oMK 1.1-1.3 KomnnekT TectoB Ne 2,
8 reTeporeHHbIX OrkK-1 K 1 i-l 2 JTabopaTtopHble paboThl,
ANEKTPOAHBIX CUCTEM. MK-1 T KoHTponbHasi pabota Ne 2
KypcoBas pabota
KnHeTnka anekTpogHbIX KomnnekT TectoB Ne 2,
npoLeccos. Or1K-2 OriK 2.1-2.4 JlTabopatopHkle paboThl,
9 | OnekTpoxumuyeckas Or1K-6 OrlK 6.1-6.2 KoHTponbHas pabota Ne 2,
KOppo3ns MeTarnnos. MK-1 NnK1.1-1.2 Pedepat Ne 2
KypcoBas pabota
KomnnekT TectoB Ne 1,
MpomexyToyHas aTTecTauyms KomnnekT TectoB Ne 2,
dopmMa KOHTPOrMs — 3a4eT, SK3aMeH Komnnekt KMM Ne 1
Komnnekt KM Ne 2

20. TunoBble OLEHOYHbIE cpeactBa “M MetToamyecKkue wmartepuanbl, onpeapensirowime

npoueaypbl oueHnBaHuA

20.1 TeKywMn KOHTPOJSb yCreBaeMoCTn

KOHTpOJ'Ib ycnesaemMoCT no agncumniimHe ocyllecTtBndaeTcqa C NOMOLbIO crneayrwnx oueHOYHbIX

CPeacTs:

TecToBble 3agaHus

KomnnekT TectoB Ne 1

JI.X.H., JIOII.

Hamnpagnenue noarorosku / cnienuanbaocts 04.03.01 - Xumust
Hucuurinaa duznyeckass XUMUs

®dopma 00ydeHus o4Hast

Bun xontpons tect

Bun arrecrauuu texymas

KonTposibHO-u3MepuTeIbHbIH MaTepua Ne 1
1. B kakoMm u3 mporeccoB paboTa paciiupeHus aeaabHOro ra3 oyaer Oonblire:
a) B U30TEPMHUYECKOM B) B M300apHOM
0) B U30XOPHOM T) B a1uadaTHIecKoM

2. Tennosble 3GHeKTbl XMMUYECKUX PEAKIMIl IPU ITIOCTOSHHOM JIaBJICHHH U IOCTOSHHOM 00beMe:
a) IePBBIN MEHBIIIE BTOPOTO B) OHH PaBHBI MEXKIY COOOM
0) mepBbIil GoJbIIIe BTOPOTO T') BO3MOXKHBI BCE BapUAHTHI

3. DHTaNbNUs XMMHYECKOH peaKklny paBHA €€ TeIUIOTE IPH MOCTOSHCTBE:
a)V,T B) MHBIE MTapaMeTPhl U UX COYETAHUS
0)P, T ) HUKOTJa HE paBHa

4. Ortnowenne Cp/Cy Beerza:
a) OoJblIe eAUHULIBI B) PaBHO €JIMHUIIC
0) MEHbIIIC eJMHUIIBI T) CTPEMHTCA K HYITIO

5. Temnosoit 3pdhekT XuMHIECKON peaki C POCTOM TEMIIePaTyphl:
a) BCer/a MOBBIIIACTCS B) HE M3MEHSETCS
0) Bcera yObIBaeT T') MOXET KaK IMOBBIIIATHCSA, TaK U YOBIBATh

YTBEPXJAIO

3aBeayrommii Kadeapoit
(hu3nuecKol XUMUH
0.A. Kozanepos

_ . .2024

6. 1 HEKOTOPOH COMM SHEPTHUS Pa3pyLICHHs KPUCTAIUINIECKON pelIeTKH OOMIbIIe, 4eM CyMMapHasl TeIIOTa CONbBATAI[MN KaTHOHA U

aHHMOHA (110 MOAYII0). DTO 0003HAYAET, YTO MPOIECC PACTBOPEHUSI COIIH:



a) PK30TePMHUUCH B) TEIUIOBOH 3 (HEKT OTCYTCTBYET
0) PHAOTEpMUYEH T') BO3MOXKHBI BCE BAPHAHTHI

7. Hoquy TeIioTa Heﬁ’l’paﬂPBaHHPI CUJIBHBIX KUCJIOT OJHHAKOBa, HO OTJIMYACTCA OT TCILIOTHI Hefrrpanmaul/n/l CmabbIX KUCITOT?

Pa3BepHyTbIii OTBET:

IIpenonaBarens

Hanpagnenue noaroroBku / crieruanbHOcTh 04.03.01 - Xumus
Hucuurnna Ouznyeckas XUMUs

®dopma oOydeHns ouHast

Bun kontpons tect

Bun arrecranuu texymas

KoHTpoabHOo-n3MepHuTeIbHbIH MaTepuan Ne 2

1. DHTpOMHs CaMOIPOU3BOIBHOIO MpoLiecca B M30JIMPOBAHHOM CHCTEME:
a) TIOBBIIIACTCS B) HE H3MECHSETCS
0) yObIBaer T') BO3MOXKHBI BCE BapHaHTHI

2. Ilpy M30TEPMUYECKOM CMELICHUN I'a30B SHTPOIHUSL:
a) MOBBIIIACTCS B) HE M3MEHSETCS
0) yobiBaeT T') BO3MOXXHBI BCE BapUAHTBI

K.X.H., nor. C.H. I'pymeBckas

YTBEPXIIAIO

3aBenyromuii kadeapoit

(uzmaeckor XUMHUH

II.X.H., JIOII. 0O.A. Kozanepos
. .2024

3. CpaBHuTe Mexay coOOM 3Ha4eHHs: SHTPOMHUS 1 MOJb KPHCTALIMYECKOro BemiecTBa (Skp) W sHTponust 1 MOJib ero mapoB MpU TOM Ke

Temrneparype (Sm):
a) Skp > S B) Skp = S
6) Skp < St ') BO3MOXKHBI BCE BAPUAHTBI

4. O BO3MOXKHOCTH MPOTEKAHHs XUMHUUYECKON peakKiu B 3aKpbITOl crcteMe mpu P;T = Const crienyet CyauTh 10 3HAKy U3MEHEHUSI:

a) PHTPOIHHU B) sHepruu ['mu66ca
0) SHTAJIBIINU r) ’Hepruu [ enbMronbua

5. OHeprus ['enpMronbLa B X0/1€ CaMOIIPOU3BOIBHON XUMUUECKOH Peaklyy PH NOCTOSHCTBE €CTECTBEHHBIX [1apaMeTpPOB:

a) MOBBIILIACTCS;
0) yObIBaeT;
B) HE U3MEHACTCS.

6. IIpu IOCTOSIHCTBE KaKKUX MapaMeTpOB YOBLIb YHTAJIBIINKM XUMHUUECKON peaKkluy paBHA e MaKCUMAJIbHOI MOJIe3HOM paboTe:

a)V,S B) MHBIE ITApaMETPbI U UX COUYETAHUS
0)P,S T') HAKOI'/Ia He paBHA

7. B 4eM cX0ZCTBO U pa3nu4usi NOHATHN: QYHKIMS COCTOSIHUS, XapaKTepUCTHIeCKash (PYHKIMS, TEPMOIHHAMUY ECKUi MOTEeHIMaI?

Pa3BepHyTHIii OTBET:

IIpenonaBatens

K.X.H., gou. C.H. I'pymeBckas



Hanpagnenue noaroroBku / crieruanbHocTh 04.03.01 - Xumus

Jucrummaa Ousznyeckas XuMus
®dopma 00ydeHus OqHast

Bun kontposs tect

Bun arrecranmu tekyas

Konrtpoasno-n3mMepureabHblii MaTepuan Ne 3

1. CranmapTHBIA XUMUYECKUN TTOTEHIIMA KOMIIOHEHTA OTPEIENISIeTCS:

a) Temnepatypoii T;
0) naBnenueMm P;

B) aKTUBHOCTBIO (KOHIIEHTpAIEH);
I') COYeTaHHEM ITUX MTapaMeTPOB.

2. B mporiecce ocMoca yepes3 MoNynpOHUIAeM Y0 MEeMOpaHy MPOHUKACT:
a) pacTBOPEHHOE BEIIECTBO;

0) pacTBOpHTEIIB;
B) pacTBOp.

JA.X.H., I011I.

YTBEPXIAIO
3aBenyromuii kadempoit
(uzmdeckolt XumMuH

______ 0O.A Kozazmepos

. .2024

3. Kak u3MeHseTcs XMMHYECKHMil MOTEHIMal KOMIIOHEHTa B IIPOLECCe CaMONPOM3BOJIBHOIO MHepexofa M3 OHOH (as3bl B APYryrl B

reTepOreHHON cUCTeMe:
a) TIOBBIILIACTCS;
0) yObIBaer;
B) HE U3MEHSIETCSL.

4. B kakoMm Cliydac€ paCTBOPUMOCTD Ia3a B XXHUJAKOCTH OoblIire:

a) B U€AJIBHOM PAaCTBOPE;

6) TIpU MOJIOKUTEJIBHBIX OTKJIOHCHUAX OT UACAJIBHOCTHU,
B) TIpU OTPULATEIIbHBIX OTKJIOHCHUAX OT UACAJIbHOCTH.

5. Jlnsa pactBopa BewectBa A B pactBopureisie B Bepen 3akon I'enpu. Kak cBs3zaHbl Mexay coO0i CTaHAAPTHbIE XMMHYECKUE MOTEHIHAIIBI

BeIIeCTBa A B IAPOBOM U XKHUIKOH (azax?
B) p(A) = u(B)
I') BO3MOJKHBI JIFOOBIE COOTHOLICHHUS B 3aBUCUMOCTH OT YCJIOBHI

a) W(A) > u(B)
0) u(A) <u(B)

6. Ha nuarpamMme COCTOSHHMS TeMIEpaTypa-coCTaB JBYXKOMIIOHEHTHOIH CHCTEMbl UMEIOTCS TOUKH, [UIS KOTOPBIX CTEHeHb CBOOObI paBHA

nByM. KakoMy uncity paBHOBECHbIX (a3 OHa OTBEdaeT:

a)l; 0)2;

B)3;

r) 4.

7. Tlouemy kpuBas cyOnumanuu Ha P-T nuarpamme OIHOKOMIIOHGHTHOW CHCTEMBI BCErZa XapaKTepu3yeTcsl OONBIIMM HAaKIOHOM, YeM

KpUBast UCIapeHus?
Pa3BepHyTHIii OTBET:

IIpenonaBarens

K.X.H., gou. C.H. I'pymeBckas



YTBEPXIAIO

3aBenyromuii kadempoit

II.X.H., JIOII.

KonTtpoabsHo-u3MepuTeIbHbIii MaTepuan Ne 4

1. Kak OHECprus I'nb6ca xuMHYECKOI pCaKu USMEHACTCA C pOCTOM aKTUBHOCTH (KOHHCHTpaHHH) HUCXOJHBIX BCIICCTB:

a) MOBBIIIAETCS;
0) yObIBaeT;
B) HE H3MEHSETCS
T') MOJKET MEHSTBCS CJIOKHBIM 00pa3oM.

2. Kax sneprus ['n006ca XuMHUUecKol peakiuy H3MEHsETCs C POCTOM TeMIIEPaTyphl:
a) TIOBBIIIACTCS,
6) yObIBaeT;
B) HE U3MEHSETCS,;
I') MOXKET MEHATHCS CIIOKHBIM 00pa3oM.

3. KoHcraHTa paBHOBECHs] XMMHYECKOH PEaKIUM C POCTOM TEPMOANHAMUYECKOH aKTUBHOCTH HMCXO/HBIX BEIIECTB:
a) TIOBBIILIACTCS;
6) yObIBaeT;
B) HE U3MEHSETCS
I') BO3MOXKHBI JIFOOBIE BapHUAHTBL.

4. KoHcTaHTa paBHOBECHS] XUMHUUECKON PEaKIN H3MEHSETCS C POCTOM TeMITepPaTyphl:
a) TIOBBIIIACTCS;
0) yObIBaer;
B) HE M3MEHSIETCS,;
I') BO3MOXXHBI JTFOObIC BAPHAHTHI.

5. C pocTOM KOHIICHTPALIMH PEAreHTOB PAaBHOBECHBIN BBIXO]] MPOAYKTOB XUMHUCCKOM PEaKIHH:
a) MOBBIIIACTCS;
0) yObIBaeT;
B) HE M3MEHSICTCSI.

6. C yBenmMYCHHEM JaBICHUSI PABHOBECHBIM BBIXOJ MPOAYKTOB XUMHYECKOH PEaKLIHN:
a) MOBBIIIACTCSE;
0) cHIDKaeTcs;
B) HE MEHSIETCSI;
r) MeHsieTcs 6oJiee CIKHBIM 00pa3oM.

7. Bcer/a i CYIECTBYeT pasiidie Mex 1y KOHCTaHTamH paBHoBecus K p M KC ?

Pa3BepHyTHIii OTBET:

(uzmdeckolt XumMun
O.A. Kozaznepos
_ . .2024

IIpenonaBarens K.X.H., goi. C.H. I'pymesckas



YTBEPXIAIO
3aBenyromuii kadempoit
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II.X.H., JIOII. 0.A. Kozanepos
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KoHnTposibHO-U3MepHUTeIbHbIH MaTepual Ne 5

1. JInst caMONpPOM3BOJIBHOTO TEUCHHS XMMHYECKOH PEaKIUH HeoOXOIMMO, 4TOOBI NMPOM3BEICHUE XUMHYECKOrO CPOACTBA A UM CKOPOCTH
peakiuu V ObLIO0:

a) paBHO HYITIO

0) OospIe HyIs

B) MEHBIIIE HYIIS

I) OTJIMYHO OT HYJISI

2. DHeprust akTHBAIMH XHUMHYECKON PEaKIUH C POCTOM TEMIICPATyphl:
a) BCeT/Ia MOBBIIIACTCS
0) Bceraa yobIBaeT
B) HE M3MEHSETCS
T') MOXET MEHATHCS OoJiee CIIOKHBIM 00pa3oM

3. CKopoCTh XMMHUECKOH peakiy IPpH YBEIHISHNH €€ SHEPTUH aKTHBALIIH:
a) MOBBIIIACTCS
0) yObiBaeT
B) HE M3MEHSETCS
T') BOSMOXKHBI BCE BapUAHTEI

4. XuMuueckasi peakius TIPOTEKaeT yepe3 MocieaoBareibupie craqui. CKOPOCTh PeakIuK B [IETIOM OIPE/IeNISeTCs mapaMeTpaMu:
a) camoii ObICTpOIi cTaguu
0) camoii MeNICHHO# CTaTuu
B) HE 3aBUCHT OT ITapaMeTPOB OTACNBHBIX CTAANM
I') 3aBUCHT OT MAapaMeTPOB BCEX CTaIH

5. Xumuueckas peakiust IPOTEKaeT uepes napasuienbHbie cragnd. CKOPOCTh PEakifH B LEIOM OIPEIeIIsIeTCs TapaMeTpaMu:
a) caMo ObICTpOH cTagun
0) camoii MeIUICHHO# CTaauu
B) HE 3aBUCHT OT I1apaMETPOB OTACNBHBIX CTAANM
I') 3aBUCHT OT MapaMeTPOB BCEX CTaIHN

7. MoOXeT JIi MOPSA0K PEaKIMHU ObITh HYJIEBBIM, APOOHBIM, OTPHLATETBHBIM?
Pa3BepHyTHIii OTBET:

IIpenonaBarens K.X.H., gou. C.H. I'pymeBckas



KommiekT TecroB Ne 2

YTBEPXJIAIO

3aBemyromuii Kadenpoit

(uzndeckort XumMuH

II.X.H., JIOII. 0.A. Kozanepos
. .2024

Hanpaenerue noarotoskm / cneumansHocTb 04.03.01 - Xumus
JOucumnnuna dusnyeckas xumms

®opma 0byueHnst o4Has

Bwug koHTpons TecT

Bwup atTecTauum TekyLlas

KoHTponbHo-U3MepuTenbHbIN maTepuan Ne 1

1. Kakoe u3 yrBepkaeHUI HEBEPHO:

a) BHYTPEHHHI MOTEHIHAN (a3bl CyMMHPYETCSl M3 BHELIHETO U TIOBEPXHOCTHOTO;

0) BHeIIHMIT noTeHIMan (a3bl CyMMHPYETCS U3 BHYTPEHHEro U I aibBaHU-TIOTEHIMANA Ha rpaHuIe ¢as;

B) lasipBaHK-NOTEHIMAI HA TpaHuLe (a3 CyMMUpyeTcs U3 Bombra-roTeHana u ckayka JByX MOBEPXHOCTHBIX MOTCHIHAIIOB.
2. Kakasi u3 siyeek isi ONpEesIeHUs Jrces TepeHoca HOHOB MeToioM I'urropda 00s3aTenbHO TpeOyeT — OnpeAeNeHHs MpOIMYyIEHHOTO
9IIEKTPHUUIECKOr0 3apsiyia:

a) ¢ Cu-anonom u Pt-katomom;

0) c Pt-anomom n Pt-xatomowm;

B) 00¢;

') HH OfiHa He TpeOyer.
3. B conbBaTHOIT 000/104Ke KAKOr0 U3 IBYX HOHOB C Z1 =Z2 COAEPXKUTCS OOJIBIIIEe YHUCIO MOJIEKYI PACTBOPUTEIIS:

a) y MOHa C OOJBIINM KPHCTAIUIOXUMUYECKHM PAIHYCOM;

0) y MOHA C MEHBIIIMM KPUCTATIOXUMHYECKUM PaJHyCOM;

B) HE 3aBHCHUT OT pa3Mepa HOHa.
4. Kakoe u3 yTBepKIECHHI BEPHOE:

) JIBOMHOM 3JIEKTPUYECKHUIA CITON BO3HHUKAET M3-3a MOsBICHHs [ albBaHU-MIOTEHIMANA Ha TpaHuLe (Ba3;

6) T'ayibBaHU-MIOTEHIMANT BOSHHKACT B XOJIC MPOCTPAHCTBEHHOTO Pa3/IeNICHHs IEKTPUUCCKHX 3apsi[I0B Ha rpaHuie ¢as;

B) 00a BEpHBI.
5. TIporecc 3JIEKTPONUTHYESCKONW AUCCOLHMAIIMN CONM ONHChIBACTCS ypaBHeHHeM:  KA=v.K*+v_Ar Kakas TepmoanHamuueckas
AKTUBHOCTb MOXKET OBITh OLICHEHA HKCIIEPUMEHTAIIBHO:

a) conu (as);

0) cpenHe-HOHHAs (at);

B) KaTHOHA (a+) WM aHuoHa (a-).
6. Kakast 13 cucTeM npecTaBisieT paBHOBECHbIH OKUCINTENbHO-BOCCTAHOBUTEIIBHBIN AJIEKTPOLL:

a) Cu| Cu*, Cu?;

6) Pt | Cu*; Cu?;

B) Pt| Ag*, Cu®',
7. B rteopun Jlebas-Xiokkensi cpeiHE-MOHHOrO Kod(G(UIMEHTa aKTUBHOCTH pa3Mep "MOHHOW aTMocdepbl" (nebaeBCcKuil paanyc
9KPaHUPOBAHHUS) C POCTOM KOHLIEHTPALMH HOHOB!

a) majaer;

0) pacrer;

B) HE M3MEHSIETCSL.

8. Hampsoxenne uenu M1 | L || L2 | M2 Gonbrue Hys, a nenu Mz | Lz || L1 | M1 menbire Hyms. Kakas u3 meneii 3amicaHa BepHO:
a) mepsasi;
0) BTOpAas;
B) HU OJHA.
9. IMpu 298 K nonHble Ipou3BeaeHus Boaibl U sTHiioBoro cnupra Kw(H20)=10"* 1 Kw(C2HsOH)=10"%. B HeiitpansHOM BOAHOM U
STaHOJIBHOM PacTBOPaX OJAWHAKOBON KOHIIEHTPALMH KAaKOH-THOO CUIIBHON COMU:
a) pH(H20)>pH(C2HsOH);
6) pH(H20)<pH(C2HsOH);
B) pH(H20)=pH(C2HsOH);
10. Kaxoe u3 crnemyroux BIpaKeHUH He sABiseTca ypaBHeHHeM [ n06ca-I enpmromneiia:

a) AH=AG-TAS; 6) AH= —zFE+zFT d7E ; B) 00a.
dT ),

11. MonsipHast 37eKTpONpOBOAHOCTb PACTBOPA HIIEKTPOIINTA YBEIHYHUBACTCSA C POCTOM TEMIIEPaTyphl. ITO 00YCIOBIEHO IJIaBHBIM 00pa3oM:
a) I3MEHEHHEM MEXaHH3Ma [IEPeHOCa HOHOB;
0) CHIDKCHHEM KHHEMaTHYECKOU BA3KOCTH;
B) M3MEHEHHEM JIMDJICKTPUUECKOI POHUIIAEMOCTH.
12. Tok obmena anekrpoxumuueckoii OX,Red-peakimu:
a)He 3aBHCHT OT aKTHBHOCTEH PEarcHToB;
0) 3aBHCHUT OT aKTHBHOCTH O0OMX PEarcHTOB;
B) 3aBHCHT OT aKTUBHOCTH JIMILIb OJIHOTO M3 PEarcHTOB.

Ipenonasarens A.X.H., gou. O.A. Ko3agepos



YTBEPXJIAIO

3aBenyromuii Kadenpoit

(uzmdeckolt XumMun

II.X.H., JIOII. 0.A. Kozanepos
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Hanpaenerue noarotoskm / cneumansHoctb 04.03.01 - Xumus
JOucumnnuna dusnyeckas xumus

®opma 0byueHnst o4Has

Bwug koHTpons TecT

Bwup atTecTauum TekyLas

KoHTponbHo-3MepuUTenbHbIn Matepran Ne 2
1. KOHCTaHTa ¥ CTENEHb AMCCONMAIIMH IEKTPOIUTHYECKON IUCCOMAIMH Caboro SIEKTPOIUTa CB3anbl cooTHomenuem: K=a?C/(1-a). o
Mepe pocta KoHLeHTpanuu pactsopa C uro npousoizer ¢ K:
a) yBEITUUUTCS; 0) yMEHBIIUTCS; B) HE U3MEHUTCS.

2. ITpu qudpdy3un KaTHOHA ¥ aHHOHA B BOJHOM PacTBOPE CHIIBHOTO AIIEKTPOIIMTA CKOPOCTH ABMIKEHHS HOHOB OYEHb OBICTPO
BBIPaBHUBAIOTCA. JTO CBSI3aHO:
a) ¢ BeIpaBHMBaHNEeM Kod(dunmenToB mudpy3nn HOHOB;
0) c BEIpaBHMBaHHEM HX KO3 PHIMEHTOB TpeHns;
B) C HAJIOXXEHUEM MUI'PALHOHHOTO OTOKA, BHI3BAHHOTO IPaiueHTOM In(dy3HOHHOrO MOTeHIana, Ha qudQy3HOHHbIH MOTOK;
T) ¢ 00pa30BaHHEM HOHHBIX JTBOHHUKOB.
3. B xakux pactBopureisx nousl HsO™ u OH™ He 001agaroT aHOMaJIbHO BBICOKOM JIEKTPONPOBOJHOCTBIO:

a) POTO(QHITBHBIX; 0) IPOTOT€HHEIX; B) alPOTOHHBIX.
4. Bo3HUKaeT JI1 ABOMHON 3JIEKTPUYECKUH CIION Ha TPaHHUIIE TUIATHHBI ¢ ADCOTIOTHO YUCTON BOJOM:
a) na; 0) Her; B) BO3HHUKAET, HO OBICTPO MCUE3aeT.

5. Kakoii 13 nmapamMeTpoB THAPATAIIMH OT/ACIBHOTO HOHA MOYXKET OBITh OMPE/ICNICH SKCIIEPUMEHTAIBHO:
a) peayibHasl TEIUIOTA TH/IpaTalliHg;
0) XUMHYECKast TEIJIOTa THApaTalliH;
B) HU OJIVH.
6. TToTeHIHa KaKoro M3 3JIEKTPOIOB He 3aBUCHT OT pH cpefpi:
a) BOJIOPOJTHOTO;
0) XUHTUAPOHHOTO;
B) KaJIOMEJIBHOI'O;
T') CTEKJITHHOTO.
7. Kakoe U3 ycioBuii BbIOOpa CTAHIAPTHOrO COCTOSHHUS TSl KOMITOHEHTOB PacTBOPa JICKTPOJIUTA SBJISCTCS BEPHBIM:

0 0 0 0 0 0
a)dn Fa, =a_; 6)an =a, Fa_;
0 0 0 0 0 0
B)dy =a, =a_; rnady#a, #a_.
8. Ha ocHOBe kakoro coemHEHUs1 MOXET ObITh U3roroBieH 3nekrpon Il poxa, oOpaTumblit mo nonam Br:
a) LiBr; 6) KBr; B) AgBr.
9. Mnst pactBopa 1 monb/i1 NazSOs + 1 mons/nn H2SO4 noHHas cuna paBHa:
a) 4 Monb/1; 6) 5 Monb/; B) 6 MOJIB/JL.

10. Kakoe 13 BbIpaXkeHuii gaeT BenuurHy [ anbBaHU-MOTEHIMANA Ha TpaHuLe (a3, eciiy Ha Heil UIeT MEeKTPOXUMHUIECKAs peaKus:

1 - -\
a) Yosp :_;{Z(Hivi)ﬁ _Z(“’ivi) :| 6) 8o/p = —é Z(uivi)ﬁ _Z(uivi)a

1 B
_ ~ ~ \a
B 8o/p =" 2 (@) =2 @)
ZF i i
11. CraHAapTHBII 3EKTPOHBIN MOTEHIMA BOIOPOHOr0 3JIEKTPO/IA MOJIAral0T PaBHBIM HYJIIO TPH:

a) T=0K 6) T=298 K B) nro0bIx T.

12. Y nenbHast 3l€KTPOIPOBOJHOCTD BOIHOIO PACTBOPA CHIIBHOTO SJIEKTPOJIUTA C POCTOM €r0 KOHLICHTPALlMd BHAYalle PacTeT, a 3aTeM
cHKaeTcs. [TosBIIeHNEe ydacTKa CHIDKEHHSI 00YCIIOBJICHO:

a) MI3MEHEHHEM MeXaHH3Ma MUTPALIMOHHOTO NIEPEHOCa;
0) N3MECHEHNEM YHnCIia HOCUTENe! 3apsaa;

B) HApaCTAOIINM BIHMSHAEM MEXMOHHBIX B3aUMOIEHCTBHUMH.

Ipenonasarens A.Xx.H., gou. O.A. Ko3agepos
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KoHTponbHo-u3meputenbHbIN maTepuan Ne 3

1. 3Heprm{ Kakoro Hn3 MEKYaCTHYHBIX BSaHMOHeﬁCTBHﬁ B pacTBOpPE DJJICKTPOJIHTA Haubosee PE3KO 3aBUCUT OT PACCTOSHHUA MEXIY
qacTuuaMu:

a) TUTIOJT-TUITOJBHOTO;
0) MOH-IUITONBHOTO;
B) MOH-HOHHHOTO.
2. NoH-noHHOE B3anMojieicTBre NpH U Y3UH HOHOB B PacTBOPE IEKTPOJIHTA!

) TIPOSIBIISICTCS CHIIbHEE, YeM IPH MHUTPALIUH;
0) mposiBisieTcs cinabee, YeM MPU MUTPaLUH;
B) BOOOIIIE HE MTPaeT POJIH.
3. Pa3iu4arorcs Ji HANpsDKEHHUS! SJIEKTPOXMMHYECKUX TICTICH:
() Pt|Mz|L| Mz, Pt(+) wm (-) Pt|Mz| Mz1| L | Mz, Pt (+)
a) 1a;
0) Her;
B) Pa3IMYAIOTCS 110 3HAKY, HO HE TI0 BEJIHIHHE,
I') pa3IMyYaroTcs Kak 110 3HaKy, TaK U M0 BEJIMYUHE.
4. Pa3nuuue MEXy XUMUYECKHM U 3JIEKTPOXUMHUYECKUM MOTEHIHAIaMI HOHOB 1-TO COpTa 0053aTeIbHO HYXKHO YYUTBHIBAaTh IPH OMMCAHUU
PaBHOBECHBIX IPOLIECCOB:
a) B 00beMe pacTBOpa NEKTPONINTA,;
0) Ha rpaHuIle pa3zieia NPOBOAAIINX (a3,
B) B 000HX CITy4asx.
5. OnexrponoM I pona siBisercs:
a) Ag | AgCl|Cl-; 6) H | Hz; B) Ag' | Ag; r) Cu®* | Cu*.
6. KoahuupeHT akTHBHOCTH HOHA C POCTOM €0 KOHLEHTPALMH B PACTBOPE:
a) Bcer/ia MoBBIIIACTCS;
0) Bcerza yObIBaerT;
B) HE M3MCHSIETCS,
I') CHI)KAeTCsl, @ 3aTeM BO3pAacTaer.
7. CpenHsisi SHeprusi KAKMX B3aUMOJICHCTBUIA SIBIsIETCsl 00BEKTOM pacueTa B Teopru Jebast-XroKkkes:
a) MOH-UOHHBIX; 0) MOH-IIUIIONIBHBIX; B) JUIIONb-MIIOIbHbIX.
8. BydepHsimM neiicTBueM o0asaeT cMech OKcallaTa Kajlus C :
a) COJISIHOW KUCIIOTOM; 0) JIMMOHHOM KHMCJIOTOHH;
B) ILABEJICBOI KHUCIIOTOM; T) YKCYCHOU KUCIOTOM.
9. B peakuuu nporonurudeckoro papaosecusi CH3COOH+H2F, = CH3COOHz™ + HF2~ ponb KUCIOT Urparot:

a) CHsCOOH u HzF2;
6) CHsCOOH; u CH3COOH,;
B) H2F2 1 CHsCOOH;:;
r) HoF2 mw HF2 .
10. B 0OCHOBHOM ypaBHEHHH JIIEKTPOXUMHUYECKOI TEPMOIMHAMUKH TSl HANPSDKESHHUS TaJbBaHUYESCKOM 1enH BeiandnHa AG MpecTaBiserT:

a) cBOOOAHYIO dHepruro ['mbOca aHOMHOW peakiui;

6) cBoOomHYyIO SHEprito [ HO0Cca KaTOJHON peaKiiu;

B) cBOOOIHYIO dHepruio ['n60ca OpyTTO-XMMHUUECKON PeaKIliH.
11. CunbHOo pa3baBiieHHbIC BOAHBIE PACTBOPBI CIAOBIX KHUCIOT (KOHCTaHTHI auccomuai Ki u K2) uMmeror ogHy M Ty ke MOISIPHYIO
kouuentpanuio. Eciu Ki>Ko, To:

a) pH1>pHz; 6) pHi<pHz; B) pH1=pHz;
12. Hanpsoxenue nerm Cu / Cu?* / Hg(Cu), Cu:
a) TOJIOKUTENBHO; 0) OTpHUIATENFHO; B) PaBHO HYJIIO.

Ipenonasarens A.Xx.H., gou. O.A. Ko3agepos
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Bug koHTpons Tect
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KoHTponbHo-U3MepuTenbHbIKN maTepuan Ne 4
1. KoHcraHTa ruapoitusa coinu ciaboii KUCIOTH M CHIIBHOIO OCHOBAHHS OIUCBIBACTCS COOTHOLICHHEM:
a) Kr=Kw/Kucc;
0) Kr=Kw-Knucc;
B) Kr= Kmucc/ Kw;
2. IIpy ITOMOIIH KaKOTO 3JICKTPOZia Hellb3sl TOTCHIIHOMETPHYECKH ONPEASINTh KOHIeHTparuio pacteopa HCI :
a) CTEKIITHHOTO;
0) XUHTHAPOHHOTO;
B) PTYTHOCY/Ib(HATHOTO.

YTBEPXJAIO
3aBenyromuii Kadenpoit
(uzmdeckolt XumMun
O.A. Kozaznepos

_ . .2024

3. CranpapTHast INIOTHOCTH TOKa OOMeHa 10 JIBYX Pa3HBIX HOHHO-METaTMYECKHX 31eKTpojos pasHa 103 A/cm? u 10% A/cm?. Kaxoii u3 3THx

SJIEKTPOAOB XapPAKTECPU3YETC MMOBLINICHHBIM IIOJISPU3AaIIMOHHBIM COIIPOTUBJICHUEM CTAaIUU INIEPEXOJa 3apsaa:

a) C HU3KUM 10 ; 0) C BBICOKHM 10 ; B) HE 3aBHCHUT OT 10 .
4. TTosiBNIeHHE TBOMHOIO 3JICKTPHYECKOrO CIIOSI HA TPAHMIIE pa3jieNna MeTalll- BOJHBIN PacTBOP 3JICKTPONUTA 00YCIOBICHO:
a) pacTBOpPEHHEM MeTallia; 0) ancopOuyel HOHHBIX KOMITOHEHTOB PacTBOPa;
B) a/1copOILIKeil MOJIEKYIT BOJIBI; I') BCEMH 3THMH MPHYHHAMH.

5. YeM NPUHIMIHAAIBHO OTJIHYAIOTCS XUMHUYESCKHE LIETTH OT KOHICHTPAIMOHHBIX:
a) HAJTMYHMEM HITH OTCYTCTBHEM CKayKa IOTEHIHala Ha MPaHUIIe paszena pacTBOpPOB;
0) XapakTepoM TEeMIIePATYPHOH 3aBUCHMOCTH HATPSHKCHHS LISTIH;
B) pa3HUYKEM METAILIOB aHOJA U KaTo/a;
I') IOPS/IKOM 3aITUCH SJICMEHTOB IICTIH.
6. K xakoMy THITY OTEHIIHAIOB OTHOCHTCS TTOTeHIHa JloOHHAHA:
a) Bonbra-noreHumar;
0) ['anbBaHK-TIOTCHINAT,
B) SNICKTPOHBIA TOTCHIINAT;
I) peaibHbIi MOTEHIMAT.

7. Oddextsl 3meKTpohOPETUYECKOr0 M PENaKCAlIMOHHOTO TOPMOXKEHUsI NPH MHUTIPALMd MOHOB B PAcTBOPE JIEKTPOJIUTA C POCTOM €ro

KOHLICHTPALIHH:
a) HapacTaloT;
0) CHIDKAIOTCS
B) KOMIICHCUPYIOT APYT JApYyra.

8. Ha xaToaHO# nonspu3almoHHON KPUBOM HETIOABMIKHOTO 3JICKTPo/ia OOHApykeHa 00J1acTh OTHOCHUTENBHOH HE3aBUCUMOCTH TUIOTHOCTH
TOKa OT MEPEHAIPSDKEHHUS, IIPUYEeM BPAILEHHE IEKTPO/ia MPUBOIUT K POCTY INIOTHOCTH TOKA. KHHETHKA KaTOJHOM peaKLuu:

a) muddy3nonHas;
0) 2JIEKTPOXUMHIECKAS;
B) XUMHYECKas;
') KpUCTAJUTM3aLMOHHASL.
9. Io mepe Hacwienust Boguoro pacrsopa KCl kicmopogoM ckopocTs KOPPO3UU MeITH:
a) He MeHseTcs; 0) pacrer; B) MajaerT.

10. IIpaBuno Konepayra AO =V +A " + V_A_ TIPUMEHSETCS K PACTBOPAM CHJIBHBIX 3JIEKTPOJIUTOB:

a) Mr00BIX KOHLIEHTpALuii;
0) pa30aBJCHHBIM;
B) KOHIICHTPHUPOBAHHBIM.
11. K kakoMy Tumy ¢usnyeckux ternei ornocures tenb (—)Pt, Cuayy | Cu* | Cugooy, Pt (+):
a) TpaBUTAIIOHHAS,
0) autoTpOoNHAs;
B) KpHUCTaIOrpaduyeckast.
12. Dddexr Papanes B cnabbX MMEKTPOIUTAX O0YCIOBICH:
a) U3MEHEHHEM IOIBUYKHOCTH HOHOB C HAPSHKEHHOCTBIO SJIEKTPUUECKOTO MOJIS;
0) M3MEHEHHEM CTETICHN TUCCOLUALIMN C HAIIPSHKEHHOCTBIO OIS,
B) M3MEHEHHEM IOJIBHYKHOCTH HOHOB € YaCTOTOH MEPEMEHHOT0 TOKa;
I') ©3MEHEHHEM CTETICHH IHCCOLMALINN C YaCTOTOI TOKa.

Ipenonasarens A.X.H., gou. O.A. Ko3agepos



3agaHus onsi KOHTPONbHbIX paboT
KoHTponbHas pa6oTa Ne 1
1. Haiiti cTaHIapTHYIO MOJISIPHYIO SHTAJBIINIO0 00pa30BaHUsS aMMHaKa HA OCHOBAHUU JTAHHBIX O
peaxIusx B ra3oBoi ¢ase:

a) 2H,+0,=2H,0, A H,, K =-57168%;

Monb !

6) ANH,+30,=6H,0+2N,, A H,, =-1530,26%x

Mone "

2. Oxcup prytu auccouuupyet no peakuuu 2HgO(TB.) = 2Hg(r.) + O2(r.). Ilpu 693 K nasnenue
nuccouuanuu paBHo 51596 Ila, a mpu 723 K — 107991 Ila. Paccunrars: 1) KOHCTaHThI paBHOBECUS IIPU
9TUX TeMIlepaTypax; 2) sHTanbnuio auccoruanuu 1 moias HgO.

KoHTponbHas pa6oTta Ne 2
1. TlpenmenbHast mojsipHas snektpornpoBogHocTh pactBopa KCIOs mpu 18°C  cocraisier
122,7-10* Om m*mons™. Yncno nepenoca Hona ClO, paeo 0,479. HaiiTu npesienbHbIe 91eKTPHYecKUe

MOJIBI)KHOCTH MOHOB B PacTBOPE.

0
2. Beruncnuts E 0, H,0Pt

0
0,,H,0[Pt

ns peakiun Oz + 2H30™ + 2¢ = HoO2 + 2H20, ecnu mis peakuuii O

=1,229 B; H0; + 2Hs0" + 2¢ =4H,0 B ¢ 1\ o =1,776 B.

+4H30" + 4¢ = 6H.0 E
TeMmbl KypcoBbIX paboTt

ONEeKTPOOKMCIEHNE OPraHNYeCcKoro BellecTBa Ha MeTanInyeckom UM CniiaBHOM arnekTpoae

OneKTPoOXMMmn4ecKkne CBOMCTBA BOAHbLIX PACTBOPOB OPraHUYeCcKuX KUCIOT

ONeKTPOXMMNYECKNe CBOMCTBA BOAHO-OPraHMYeCcknx pacTBOPOB OpPraHNYeCKNX KUCNoT

OneKTPOXMMUYECKne CBOMCTBA BOAHbLIX PACTBOPOB HEOPraHUYe CKUX KACIOT

KoHCTaHTbl paBHOBECUS SNEKTPOXMMUYECKMX MPOLECCOB

Koppo3noHHOe noBegeHne MeTarnsoB 1 CNaBoB B BOAHbLIX pacTBopax

Koppo3noHHoe noBegeHe MeTarnsoB 1 CNaBoB B BOAHO-OPraHNYeCckuX pactBopax

OnddbysmoHHas KMHeTUKa KaTo4HOro ocaxaeHus metanna

AHOAHOEe pacTBopeHue crnnasa B BOAHOM pacTBope

0. OnpepenerHne  koapdpuumeHta  audpcpysamm  MOHOB  MeTanna B BOAHbIX  pacTBOpax
3NEKTPOXMMUYECKUMIN METOAAMMN

. FanbBaHW4eckne anemMeHTbl

BOoooNoOO~wNE

[EEN
RN

Tembl pedepatoB
PechepaT Ne 1
MpUHLMNBI XUMNYECKON KUHETUKM.
deHoMeHonornyeckas KMHeTuka.
KnHeTn4ecknn 3akoH OeNCTBYHOLLMX MacC.
JiInmntnpytowasa cragus.
KnHeTnka NpoCTbIX XUMUYECKUX PeaKLINN.
KuHeTuKa CnoXHbIX XUMUYECKUX peakUmi.
MpuHUMN KBasuctaumoHapHocTn bogeHwTenHa-CemeHoBa.
3aBUCMMOCTb KOHCTaHTbl CKOPOCTU OT TeMnepaTypbl.
YpaBHeHue AppeHuyca. QHepPrust akTueauuu.
10. lNoBepXHOCTb NOTEHUMASTBHON 3HEPTUW.
11. Teopusi nepexogHOro COCTOAHUS.
12. Teopusa akTUBMPOBAHHOIO KOMMMEKCa B NPUMEHEHUN K MOHOMOMEKYNAPHBLIM peaKUnsm.
13. Peakuun B pactBopax.
14. O6wwne NpuHUMNbI KaTanuaa.
15. FoMOreHHbI KaTanus.
16. KNcnoTHO-OCHOBHBbIN KaTanus.
17. ABTOKaTanus.
18. 'eTeporeHHbIN KaTanms.
19. AKTMBHOCTb 1 CENEKTUBHOCTb KaTanm3aTopos.
20. SHeprus akTMBauunM KaTanuTUYECKNX peakLmi.
21. Teopua mynbtunneTos banaHavHa.
22. Teopus akTUBHbIX aHcambrien KoboseBa.

©CeNoO~ODOE



PecpepaT Ne 2
1. NoHATNE KMCNOTbI U OCHOBAHUS B COBPEMEHHOMN XUMUMN.
2*. Iuccoumaums KUCMOT U OCHOBaHWUI B pa3baBneHHbIX BOAHbLIX pacTBOpaXx.
3. ConbBaTtaums (rmgpataums) u conbBaTHaga (rmgpaTHasi) ob6onoyka noHa.

4* MaTemaTuyeckuin annapaT Teopun pacTBOPOB CUIbHbIX aNeKTponuToB [e6as—Xiokkens.
5. BydepHble pacTBOpbl: Knaccudmkaums, ctabmunmanpyemoe 3HaveHne pH, 6ydepHasa eMKoCTb,
npuMeHeHue.

6. CTyneHuyaTasa guccoumaums KUCroT B pacTBopax.

7. CTyneH4aTasa guccoumaumns KOMMNNEKCHbIX COeANHEHNIA B pacTBOPaX.

8. M'maponus conen: NpUYnHbLI, TEPMOOUHAMMYECKOE ONUCaHWE, BIIMSIHUE PasfNYHbIX (haKTOpPOB.

9. BKkcnepumMeHTaneHoe onpeaeneHme KOHCTaHT MOHHbLIX paBHOBECUKI B pacTBoOpax.

10. Teopus KMCROT M oCcHoBaHUM BpéHcTena-Jloypu n coBpeMeHHasi CUHTETUYECKas HeopraHnyeckas
XUMUS.

11. MMpOTOHHbLIE N AaNPOTOHHbLIE PACTBOPUTENN B COBPEMEHHON XUMUN.

12. CTpoeHne ABONHOIO aneKkTpmnyeckoro cnos no WrepHy u no MNpamy.

13. MNMony4eHne n TpakToBKa 3NEKTPOKANUNNSAPHbBIX KPUBBIX.

14. OCHOBHOE YypaBHEHME 3JNEKTPOXMMUYECKOW TEPMOAMHAMUKA W MPUMEpPbl €ro npakTU4eckoro
Ncnonb3oBaHus.

15. MexaHn3Mbl U KNHETUYECKME 3aKOHOMEPHOCTU BblAeNeHss BOLOPOAA Ha pasHbIX MeTarnnax.
Koppoausa ¢ BogopoaHor genonsgpusaumen.

16. MexaHn3mMbl BOCCTaHOBEHMSI MOMEKYNSAPHOIO KACIOPOAAa B KUCHbIX U LLENOYHbIX cpefax. Kopposusa
C KMCNopogHOW genonsipusaumen.

17. OCHOBHbIE MONOXEHUSA 1 BbIBOLLI TEOPUN 3aMeaNeHHOro nepexona 3apsaa. BogopogHoe
nepeHanpsikeHne Ha pTyTHOM 3MEKTpoae.

18. OCHOBHbIE NOSIOXKEHNS U BbIBOAbI TEOPUN ANdY3MOHHOIrO nepeHanpsxeHms. KuHetuka
BOCCTaHOBIIEHUSA MOSMEKYNSAPHOIO KACNOpPOoAa Ha MHEPTHbIX MeTannax.

19*. Knaccuyeckas n coBpemeHHas (popMyrnmpoBKU NMPUHLMMNA HE3aBUCUMOTO NPOTEKaHNS SMNEKTPOAHBIX
NPOLECCOB Ha CMOXHbIX ANEeKTpoaax.

20. MNpocTble 1 CNOXHbIE ANEKTPOAbI B ANEKTPOXUMUN. DNEKTPOXMMUYECKUA MEXAHU3M KOPPO3UK
MeTannos.

21. CoBpeMEHHbIE NPeaCTaBEHNS O NACCMBHOM COCTOSIHUN METarslsfoB.

22. Koppo3usi MeTansioB B KOHTakKTe.

MpumeyaHue. 3se3doukoll (*) ommeyeHbl memMbl Mo8bIULEHHOU mpyOHOCMU.

Tekywass aTrectaunss nNpoBOAUTCA B COOTBETCTBMM C [lonoxeHvem O Tekylen aTrectauum
oby4valolwmxcs No  nporpamMMaM  Bbicwero obpas3oBaHusi  BOpOHEXCKOro  rocyaapCTBEHHOro
yHuBepcuTeTa. Tekywaa atTectaumsi npoBoanUTCst B oopmax: yCTHOro onpoca (MHauBuAyanbHbIA ONpoc,
poHTanbHas 6ecena); MMCbMEHHbIX paboT (KOHTpOnbHbIE, NnabopaTopHble paboTbl); TECTUPOBAHUS;
OLIEHKM pe3ynbTaToB NPaKTUYECKON AeATENbHOCTM (KypcoBasi paboTa).

Kputepunn oueHnBaHuns:

YpoBeHb
Kputepumn oueHnBaHnsa KoMneTeHumm cchopmmpoBaH LLikana oueHokK
HOCTU
KOMMeTeHUUN

Obyyarowuticsi 8 nonHouU mepe grnadeem meopemuyecKkuMmu ocHogamu | [1oebiueHHbIl OmnuyHo
gusuyeckol Xumuu U 371EKMPOXUMUU, CrOCObBeH ummocmpuposams ypO8EHb
omeem ripumepamu, hakmamu, OaHHbIMU Hay4YHbIX uccriedosaHul,
MPUMEHSIMb MeopemuYyeckue 3HaHusi 07l PeweHusT Mpakmu4yeckux
3a0ay 8 obracmu  3M1eKMPOXUMUYECKOU  mMepMOOUHaMUKU U
SIEKMPOXUMUYECKOU KUHEMUKU
Obyvarowuticss enadeem meopemu4yecKuMu OCHO8amMu ¢bu3u4yeckol ba3zoenlili Xopouwo
XUMUU U 3MIeKMPOXUMUU, CrocobeH unmocmpupogsams omeem ypOBEHb
npumepamu, Ooryckaem OwubKu rpu MpPUMEHEeHUU MeopemuyYecKux
3HaHuli Ons  peweHuss rfpakmu4yeckux 3alday & obnacmu
SIEKMPOXUMUYECKOU ~ mepMOOUHaMUKU U 3/1IeKMPOXUMUYECKOU
KUHEemukKku




Obyyarowutics enadeem 4YacmuyHO mMeopemuyeckuMu ocHogamu | [lopozoebit Ydoenemeopu-
gusudeckoll xumuu U 311eKMpPOoXumMuu, ¢hpaeMeHmapHo crocobeH ypO8EHb mernbHO
usIocmpuposames  omeem  ripumMepamu, pasMeHmapHoO ymeem
NPUMEHSIMb meopemu4yeckue 3HaHusl Orsl PeweHUsl Mpakmu4yecKux
3a0ay 8 obracmu  371eKMPOXUMUYECKOU mMepMOOUHaMUKU U
37IEKMPOXUMUYECKOU KUHEMUKU
Obyyarowuticas OeMoHCMpupyem oOmpbIBOYHbIE, (bpacMeHmapHble - Heydosnemeopu-
3HaHUS Meopemu4yecKUX 0CHO8 ¢bu3u4ecKoU XUMUU U 3/1eKMPOXUMUU, meribHO
oonyckaem epybble OwWUbKU pu MPUMEHEHUU MeopemuyYecKux
3HaHuli  Ona  peweHus npakmu4yeckux 3alfa4y 6 obnacmu
37IeKMPOXUMUYECKOU ~ mepMOOUHaMUKU U 3/1eKmMpPOoXumMuYecKol
KUHemukxu
20.2 NMpomexyTo4Haa aTrectauma
Komnnekt KUM Ne 1
YTBEPXOAHRKO
3aBsegyrowmn kadenpon
dm3nyeckon xmmmm
O.X.H., oou,. O.A. Kosagepos

Hanpaenexue nogrotoku / cneunanbHocTb 04.03.01 Xumus
OucumnnunHa dusmnyeckasa xmmms

dopma obyyeHus ovHasi

Bug koHTpona ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin matepuan Ne 1

. .2024

1. lMocTpoeHne aunarpammbl KUNEeHWs OBYX B3aUMHO pacTBOPUMBIX XuakocTen. Cmbicn obnacten u
nuHnin. PacyeT cteneHn cBoboapl B XapakTepHbIX TOYkax no npasuny ¢as 'mbbca. NMepBbin 3aKoH

KoHoBanosa.

2. XuMMn4yeckoe CpOACTBO. XMMMYECKOE paBHOBECME. YCIOBMS XUMMYECKOro paBHoBecus. CBA3b
XMMUYECKOro CPOACTBA C KOHCTAHTOM PaBHOBECUS XMMUYECKOW peakumm.

MpenogaBaTtensb K.X.H., gou. C.H. NpyweBckas



A.X.H., Aou,.

HanpaeneHne nogrotosku / cneumansHocTb 04.03.01 Xumus
OucunnnunHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bua koHTponsa sk3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin Mmatepuan Ne 2

YTBEP>XOAKO
3aBeayroLmmn kadenpon
dunsndeckon Xxmmmn
O.A. Ko3agepos

. .2024

1. dyHKUMKM Npouecca. BHyTpeHHsAs aHeprus. HTanbnus. MepBoe Hayano TepMoaMHaMMKK s
06paTUMbIX MPOLIECCOB, NPOTEKAOLLMNX B PA3NNYHbIX YCNOBUSX (M30XOPUYECKMI, M306apuyeckui,

n3oTepMmnyecKknin, agnabaTnyeckmn).

2. I'IpmmeHeHme 3aKoHa ,D,GVICTByI-OLLlVIX MacCC K TOMOreHHbIM 1 reteporeHHbIM XMUn4eCKknM peakumnam.

Pasnn4Hble d.)OprI BblpaXeHnsa KOHCTaHTbl paBHOBECUA.

MpenogaBatenb K.X.H., gou. C.H. Npyesckas

O.X.H., Aou.

Hanpaenexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucumnnunHa dusmyeckasa xmmms

dopma 06yyeHus ovHas

Bug koHTpona ak3ameH

Bua aTtTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin matepuan Ne 3

YTBEP>XOAIKO
3aBeqyrowmn kadgpenpon
bn3n4eCKon Xummm
O.A. Kosagepos

. .2024

1. TepMmoxumus. 3akoH NOCTOSIHCTBA CyMM TennoT Mecca u ero cneacteus. CTaHaapTHas SHTanbnus.

TennoTbl (3HTanbnNnn) o6pasoBaHnNs 1 cropaHns BeLlecTB. KanopumeTpus.

2. N3oTepma xummyeckon peakumm BanT MNodda. SHeprum MNenbmronsua n Mboca xmumuveckon
peakumn. CTaHgapTHble aHeprum Menbmronbua u M’mbbca n nx cBs3b C KOHCTAHTOW PaBHOBECHS.

MpenogaBaTtensb K.X.H., gou. C.H. lpyweBckas



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

O.X.H., oou,. O.A. Ko3agepos
. .2024

HanpaeneHne nogrotosku / cneumansHocTb 04.03.01 Xumus
OucunnnunHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bug koHTpona ak3aMeH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 4

1. Kanopuyeckune koadhdpuumeHTsl. TennoeMkocTb. PasnuyHble Buabl TennoeMkocTen. BrnvaHue
TemnepaTypbl Ha TENNOBON 3PMEKT XMMMYECKOW peakumun. YpaBHeHne Knpxroda. MpubnuxeHHoe u
TOYHOE peLLeHue.

2. PacyeT paBHOBECHOrO BbIXO4a NPOAYKTOB XMMUYECKOW peakumu.

MpenogaBaTtensb K.X.H., gou. C.H. Npywesckas

YTBEP>XOAIKO

3aBeqyrowmn kadgpenpon

bn3n4eCKon Xummm

O.X.H., aou, O.A. Kosagepos
. .2024

Hanpaenexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucumnnunHa dusmyeckasa xmmms

dopma 06yyeHus ovHas

Bug koHTpona ak3ameH

Bua aTtTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin matepuan Ne 5

1. Brtopoe Havano TepmoauHamuku. MNpuHUMn agnabaTHonm HegocTwxkmMMmocTn KapaTteogopu. BeegeHue
MOHATUA SHTPONUKU. IHTPONUS OBpaTUMBLIX U HeobpaTMMbIX NpoueccoB. HekomneHcupoBaHHas

Tennota Knaysuyca.
2. BnugHue paBneHus Ha paBHOBECHbLIV BbIXO4 NPOAYKTOB XUMUYECKON peakLuu.

MpenogaBaTtensb K.X.H., gou. C.H. lpyweBckas



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

O.X.H., oou,. O.A. Ko3agepos
. .2024

HanpaeneHne nogrotoeku / cneunansbHocTb 04.03.01 Xumus
OucunnnunHa dusmyeckasa xmmmus

dopma 06yyeHns ovHas

Bug koHTponsa sk3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHo-usmeputensHbii matepuan Ne 6

1. YpaBHeHve BTOPOro Havana TepmMoanHaMmnkm ans obpatnmbix U HeobpaTuMbIX npoueccos. MNpuHumn
BO3pacTaHus aHTponuu. BeluncneHne aHTponuMu oTaerbHbIX BELWECTB U XMMUYecKon peakumn. CBasb
QHTPONUU peakLun ¢ XMMUYecKon nepemeHHon. CtaHgapTHas AHTPONUS.

2. 3aBMCMMOCTb KOHCTaHTbl PaBHOBECUS XMMUYECKOM peakuun oT TemnepaTtypbl. YpaBHEHUSA N30X0pbl U
n3obapbl BaHT MNodda.

MpenogaBaTtensb K.X.H., gou. C.H. Npywesckas

YTBEPXXOAKO

3aBeqyrowmn kadgpenpon

bn3ndeckon Xmummm

O.X.H., aou, O.A. Kosagepos
. .2024

Hanpaenexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucumnnunHa dusmnyeckas xmmms

dopma 06yyeHus ovHas

Bug koHTpona ak3ameH

Bua aTtTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbi matepuan Ne 7

1. lMocTpoeHne gnarpammbl ABYX B3aMMHO PacTBOPMMbIX XUAKOCTEN C a3e0TpOnHOM cmecbio. Cmbicn
obnacten n nuHuN. PacyeT cTeneHn cBoboabl B xapakTepHbIX To4ykax Mo npasuny ¢as [mbbca.
BTopon 3akoH KoHoBaroBa.

2. TpeTbe Havano TepMmoanHamMukn. NocTosiHHasA MHTErpMpoBaHus B ypaBHeHUN n3obapsbl. PacdeT
KOHCTaHTbl paBHOBECKS XMMUYECKOW peakumn npu 3agaHHOM Temneparype.

MpenogaBaTtensb K.X.H., gou. C.H. IpyweBckas



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsnyeckon Xxmmmn

O.X.H., oou,. O.A. Ko3apgepos
. .2024

HanpaeneHne nogrotosku / cneumansHocTb 04.03.01 Xumus
OucunnnunHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bung koHTponsa sk3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHo-usmepuTtenbsHbi matepuan Ne 8

1. TepmogunHamuyeckne noTeHumansl. VX cBA3b € MakcumanbHOW nonesHon paboTon. Kputepum
CaMOMpoOn3BOSbHOIO MNPOTEKaHWs npouecca W paBHOBecus. TepmoauHaMmuyeckue noTeHumansl
XUMmyeckon peakuun. X cBs3b C SHTanbNUMEn N 3HTPOMNMEN XMMMYECKON peakumn. CTaHgapTHble
noTteHumarnsl.

2. KuHeTnka npocTbiX XMMUYECKUX peakumin nepBoro nopsaka. Bpems nonynpespaliyeHus.

MpenogaBaTtensb K.X.H., gou. C.H. pyesckas

YTBEPXXOAKO

3aBeqyrowmn kadgpenpon

bn3ndeckon Xmummm

O.X.H., gou,. O.A. Kosagepos
. .2024

Hanpasnexue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
OucumnnunHa dusmyeckasa xmmms

dopma o6yyeHus ovHas

Bug koHTpona ak3ameH

Bua aTtTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbi Matepran Ne 9

1. BrimsHue Temnepatypbl Ha 3Hepruio [mMb66ca xumumyeckon peakumn. YpaBHeHue [1b6ca-
lenbmronbua. Ceasb aHeprum [MB6ca (MakcMmanbHOW MoOne3Hon paboTbl) C AHTANbNMEN U
SHTPOMMEN XUMUYECKON peakLunm.

2. Xumunyeckasa kuHetuka. CKOpPOCTb, MONEKYNAPHOCTb M MOPSAOK XMMUYECKMX peakumi. MpuHumnbl
XUMUYECKON KNHETUKU. [oHATME U NUMUTUPYIOLLEN CTaaun.

MpenogaBaTtensb K.X.H., gou. C.H. IpyweBckas



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

O.X.H., oou,. O.A. Ko3agepos
. .2024

HanpaeneHne nogrotoBku / cneumansHocTb 04.03.01 Xumus
OucunnnunHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bua koHTponsa sk3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-usmeputenbHbin Matepuan Ne 10

1. TepmognHamMmyeckuin npouecc (paBHOBECHbLIN N HEPABHOBECHLIN, 0OpaTMMbI U HeoBpaTUMBbIN,
CaMONPON3BONbHbIA U HE CaMONPOMN3BONbHbLIN). PyHKUMKM Npouecca. TennoTa, paboTa gns
PasnMyHbIX NPOLECCOB (M30XOPUYECKMI, N300apMYECKnI, N30TEPMMYECKUI, agmabdaTnyeckmn).

2. MNony4yeHne KNHETUYECKOIO YpaBHEHMSI MPOCTbIX XMMUYECKMX peakLumii BTOPOro nopsagka.
Mpachnyeckoe npeacrtaBneHne. KoHctaHTa ckopoctu. PacdeT neproga nonynpespaLleHns.

MpenogaBaTtensb K.X.H., gou. C.H. Npywesckas

YTBEP>XOAIKO

3aBeqyrowmn kadpenpon

bn3n4eCKon Xummm

O.X.H., aou, O.A. Kosagepos
. .2024

Hanpaenenue nogrotoBku / cneumanbHocTb 04.03.01 Xumus
OucumnnunHa dusmyeckasa xmmmus

dopma 06yyeHus ovHas

Bug koHTpona ak3ameH

Bua aTtTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 11

1. TepmognHammka asoBbIX MNPEBpPALLEHUN MHOUBMAYANbHbIX BeLeCTB. 3aBUCMMOCTb [OaBMeHMUs
HacCbILLEHHOro napa oT Temnepatypbl. YpaBHeHne KnanenpoHa-Knayanyca. MNpnbnmxeHHoe n TouHoe
pelweHune. ICTMHHasa XxuMmmnyeckasa NoCTOSAHHas.

2. MNony4eHne KMHETUYECKOro ypaBHEHNSA NMPOCTbIX XMMUYECKUX peaKkLMin NepBoro nopsaka.
'padhnyeckoe npencraeneHne. KoHcTaHTa ckopocTu. PacyeT nepuoga nonynpespawieHust.

MpenogaBaTtensb K.X.H., gou. C.H. lpyweBckas



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

O.X.H., oou,. O.A. Ko3agepos
. .2024

HanpaeneHne nogrotosku / cneumansHocTb 04.03.01 Xumus
OucunnnuHa dusmnyeckasa xmmms

dopma 06yyeHns ovHas

Bung koHTponsa sk3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin MaTtepuan Ne 12

1. TepmogmHamuka pacTBopoB. MapumanbHbie MONSpPHbIE BENUYMHbLI. 3aBMCMMOCTb MX OT COCTaBa
pacTtBopa. YpaBHeHue [Mb6ca-[iorema. Ero ponb B TepMognHamMmke pacTBOPOB.
2. OKcnepuMeHTanbHble U pac4eTHble METOAbI ONpeaeneHns nopsiaka XMMNUYECKon peakLumu.

MpenogaBatenb K.X.H., gou. C.H. Npyesckas

YTBEP>XOAIKO

3aBeqyrowmn kadpenpon

bn3n4eCKon Xummm

O.X.H., aou, O.A. Kosagepos
. .2024

Hanpasnexue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
OucumnnunHa dusmyeckasa xmmmus

dopma 06yyeHus ovHas

Bug koHTpona ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin Matepuan Ne 13

1. Xumnyecknii noteHuman. CBa3b XMMUYECKOro NoTeHUMana ¢ KOHLEeHTpaumen BellecTBa B pacTBope.
CTaHOapTHbIA XMMUYECKUA NoTeHuuan. YCrnoBne XMMMYeCcKoro paBHOBECUS 1 CaMOMPOM3BONbHOCTH

NpoLeccoB.
2. lNMony4eHne KMHETUYECKOTO YpaBHEHUS Anst o6paTuMbIX peakuun. paduyeckoe npeacrTaBneHune.

MpenogaBaTtensb K.X.H., gou. C.H. lpyweBckas



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

O.X.H., oou,. O.A. Ko3agepos
. .2024

HanpaeneHne nogrotosku / cneumansHocTb 04.03.01 Xumus
OucunnnunHa dusmyeckasa xmmmus

dopma 06yyeHns ovHas

Bug koHTponsa sk3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin Matepuan Ne 14

1. TepmognHammka XWOKUX PacTBOPOB. 3aBUCUMOCTb [aBfieHWs HacCbIWEHHOro napa OT cocTaBsa
Xugkoro pacteopa. 3akoHbl Payna un eHpw.

2. MNony4eHne KMHETUYECKOro ypaBHEeHNS AN nocrnegoBaTenbHbIX XMMUYECKUX peakumn. ['padumyeckoe
npegcraeneHme. MeToa KBasucTaumoHapHbIX KOHUeHTpaumin bogeHwTernHa — CemeHoBa.

MpenogaBaTtensb K.X.H., gou. C.H. Npywesckas

YTBEP>XOAIKO

3aBeqyrowmn kadpenpon

bn3n4eCKon Xummm

O.X.H., aou, O.A. Kosagepos
. .2024

Hanpasnexue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
OucumnnunHa dusmyeckasa xmmmus

dopma 06yyeHus ovHas

Bug koHTpona ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbi Matepman Ne 15

1. TepmognHammnka pearnbHbIX XWOKAX pPacTBOPOB. TepmMoAMHaMUYeckasi aKTUBHOCTb BeLLecTBa.
KoadbdpmumeHTbl akTuBHOCTU. MeToabl onpeaeneHns akTMBHOCTH.

2. MNony4eHne KMHETUYECKOro ypaBHEHNSA ANSA COMNPSHKEHHbIX XMMUYECKMX peakunin. XuMmmnyeckoe
CPOACTBO U CKOPOCTb CONPSAXXEHHbIX XMMUYECKUX pPeakLnii.

MpenogaBaTtensb K.X.H., gou. C.H. lpyweBckas



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

O.X.H., oou,. O.A. Ko3agepos
. .2024

HanpaeneHne nogrotosku / cneumansHocTb 04.03.01 Xumus
OucunnnunHa dusmyeckasa xmmmus

dopma 06yyeHns ovHas

Bug koHTponsa sk3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin Matepuman Ne 16

1. MocTpoeHne gnarpammbl COCTOSIHUA OBYX OrpaHUYEeHHO PacTBOPUMBIX KUAKOCTENW C BEPXHEWN (Unu
HWKHEN) KpuTudeckon Temnepatypon. NosicHeHne obnacten n nuHui. PacyeT ctenenn ceoboabl B
XapakTepHbIX To4kax no npasuny ¢as mMbbca.

2. TeopuMM XUMMYECKON KMHETUKU. Teopusa aKTMBHbIX CTOSNIKHOBEHWN AppeHuyca. 3aBUMCUMOCTb
KOHCTaHTbl CKOPOCTU XMMUYECKOWN peakumm OT TeMnepaTypbl. IHEPIMS akTUBALIMN.

MpenogaBaTtensb K.X.H., gou. C.H. Npywesckas

YTBEP>XOAIO

3aBeqyrowmn kadgpenpon

bn3ndeckon Xmummm

O.X.H., aou, O.A. Kosagepos
. .2024

Hanpaenexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucumnnunHa dusmyeckasa xmmms

dopma 06yyeHus ovHas

Bug koHTpona ak3ameH

Bua aTtTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin Mmatepuan Ne 17
1. PacyeT pacTBOPUMOCTM BELLECTB B XXMAKOCTU. TepMoaMHamMumKa pacTBOPEHUS rasa B XKUOKOCTH.

2. Teopun XMMN4ECKOM KUHETUKU. Teopnsi BUHAPHBLIX CTOSTKHOBEHU B XMMUYECKOW KMHETUKE. KOHCTaHTa
CKOPOCTU. BepOoATHOCTHbIN (CTepuyecknin) haktop.

MpenogaBaTtensb K.X.H., gou. C.H. lpyweBckas



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

O.X.H., oou,. O.A. Ko3agepos
. .2024

HanpaeneHne nogrotosku / cneumansHocTb 04.03.01 Xumus
OucunnnunHa dusmyeckasa xmmmus

dopma 06yyeHnst ovHas

Bug koHTponsa sk3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin Matepuan Ne 18

1. PacyeT pacTBOpMMOCTW BeLECTB B XWAKOCTU. TepmoaMHaMuka pacTBOpPeHUs TBepabliX Ten B
xungkoctu. YpasHeHue Lpenepa.

2. Teopun XMMWUYECKOW KMHETUKM. Teopus akTMBMPOBAHHOIO KOMMnekca (NepexofHOro COCTOSHWS) B
XUMUYECKOWN KMHETUKE. QHTPONUA U SHTamNbNUS aKkTMBauuu.

MpenogaBaTtensb K.X.H., gou. C.H. Npywesckas

YTBEPXXOAKO

3aBeqyrowmn kadgpenpon

bn3ndeckon Xmummm

O.X.H., aou, O.A. Kosagepos
. .2024

Hanpaenexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucumnnunHa dusmyeckasa xmmms

dopma 06yyeHus ovHas

Bug koHTpona ak3ameH

Bua aTtTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin Matepuan Ne 19

1. lMocTpoeHne guarpaMmbl COCTOSAHMS ONS ABYX HECMeLMBaKLIMXCA XuakocTen. PacnpepeneHve
TPeTbero BeLwecTsa Mexay ABYMs HECMELUMBAOLLMMUNCS XNOKOCTAMU. YpaBHeHne HepHcTa.

2. KnHeTuka reTeporeHHbIX XMMUYECKUX peakuuin ¢ yyeTom cTagum avddysnn BellecTBa. JHeprus
akTusauum anddysmm 1 XMMMYECKON peakumm.

MpenogaBaTtesnb K.X.H., gou. C.H. lpyweBckas



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

O.X.H., oou,. O.A. Ko3agepos
. .2024

HanpaeneHne nogrotosku / cneumansHocTb 04.03.01 Xumus
OucunnnunHa dusmnyeckasa xmmmus

dopma 06yyeHnst ouHas

Bua koHTponsa sk3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin Mmatepuan Ne 20

1. KonnuratmeHble cBoNCcTBa pacTBopoB. Kpuockonnyeckoe NOHMXKEHNE TeMnepaTypbl 3amep3aHus
pacTteopoB. Kpnockonus. TepmomeTp BekmaHa.

2. Katanua. Katanutuyeckas akTMBHOCTb, CENEKTUBHOCTb M M3bupaTenbHOCTb KaTtanudaTtopa. Cesisb
CKOPOCTW KaTanmnTn4eCcKon XMMNUYECKon peakumm ¢ KOHUEHTpauuen katanusaTtopa

MpenogaeaTtensb K.X.H., gou. C.H. pyesckas

YTBEPXXOAKO

3aBeqyrowmn kadgpenpon

bn3ndeckon Xmummm

O.X.H., aou, O.A. Kosagepos
. .2024

Hanpaenexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnuHa dmsmyeckas Xumus

dopma 06yyeHus ovHas

Bug koHTpona ak3ameH

Bug aTTectaumm NnpomMexyTo4HbIn

KoHTponbHO-u3meputenbHbin matepuan Ne 21
1. KonnuratvBHble CBOWCTBa pacTBOPOB. IOyNMOCKONUYECKOe MOBbIWEHNE TemnepaTypbl KUNeHus

pacTtBopoB. Qbynunockonus. TepmomeTp bekmaHa.
2. QHeprus akTMBaLMM rOMOreHHOro U reTeporeHHoro katanunsa. Ctagum agcopoumm n gecopoumn.

MpenogaBaTtensb K.X.H., gou. C.H. IpyweBckas



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsnyeckon Xxmmmn

O.X.H., oou,. O.A. Ko3apgepos
. .2024

HanpaeneHne nogrotosku / cneumansHocTb 04.03.01 Xumus
OucunnnunHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bung koHTponsa sk3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbIn MaTtepuan Ne 22

1. KonnuratusHble cBOMCTBa pacTBOPOB. TepMoAnHaMUKa OCMOTUYECKOro AaBreHns. YpaBHeHne BaHT-

Nodhda.

2. lNony4eHne KMHETUYECKOro ypaBHEHNSA ANg napannernbHbiX peakuni. ['paduyeckoe npeacraBnexHme.

MpenogaBaTtensb K.X.H., gou. C.H. Npyesckas

YTBEP>XOAIKO

3aBeqyrowmn kadpenpon

bn3n4eCKon Xummm

O.X.H., aou, O.A. Kosagepos
. .2024

Hanpaenexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucumnnunHa dusmyeckasa xmmms

dopma o6yyeHus ovHas

Bug koHTponsa sk3ameH

Bua aTtTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin Matepuan Ne 23
1. TepmognHamuka pas3oBbIX paBHOBECUIA. TepMoaMHaMn4eckmuii BbiBod Npasuna gas [mboca.

2. MexaHn3am xmmmn4ecknx peakumn. Ctagnsa aktuaunmn. BeposaTHOCTHBIN M SHTPOMUIHBIN haKTopbI.
TpaHCMNCCUOHHBIN KOIMPULIMEHT.

MpenogaBaTtensb K.X.H., gou. C.H. lpyweBckas



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

O.X.H., oou,. O.A. Ko3agepos
. .2024

HanpaeneHne nogrotosku / cneumansHocTb 04.03.01 Xumus
OucunnnuHa dusmnyeckasa xmmmsa

dopma 06yyeHnst ovHas

Bug koHTponsa sk3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin Matepuan Ne 24

1. TepmognHammka dpas3oBbix paBHoBecui. SHeprnda M'mbbca npu da3osbixX NpeBpaLLeHUsIX.
2. 3aBNCUMOCTb CKOPOCTU XUMUYECKON peakuun OT TemnepaTtypbl. YpaBHeHne AppeHuyca.

MpenogaBatenb K.X.H., gou. C.H. Npyesckas



Komnnekt KUM Ne 2
YTBEP>XOAKO
3aBeayroLmmn kagenpon
dunsndeckon xmmmm
O.X.H., oou,. O.A. Ko3apgepos
. .2024

HanpaeneHne nogrotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHus: ovHas

Bua koHTponsa: ak3ameH

Bua atTectauun: npomMexyTovHas

KoHTponbHO-uameputenbHbin Mmatepuan Ne 1
1. MoTeHumanbl, xapakTepusyoLme areKTpUYeckoe CocTosiHMe dasbl: MOBEPXHOCTHbLIN, BHELLHWUNA,
BHYTPeHHUN. BonbTa-noteHumnan. ManbeaHu-noTeHuman.
2. XMMU4eCcKne NCTOUHNKM ToKa.

MpenogasaTtenb A.Xx.H., gou. O.A. Kosagepos

YTBEPXXOAKO

3aBseqyrowmn kadpenpon

dmanyeckon xmmmm

O.X.H., aou,. O.A. Kosagepos
. .2024

Hanpaenexue nogrotoBku / cneymansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma obyyeHus: ovHas

Bup koHTpona: ak3ameH

Bua atTectauumn: npomexyTovHas

KoHTponbHO-u3meputenbHbin Matepman Ne 2
1. MexaHunambl 06pa3oBaHNs pacTBOPOB INEKTPONUTOB. Ponb MOH-OUNONbHBIX B3aMMOLENCTBUIA B
pactBopax. ConbBaTauus (rugpataumsi) MoHa.
2. AKTMBHOE, MacCMBHOE N TPaHCNACCMBHOE COCTOSIHUME meTanna.

MpenogaBaTtesnb A.x.H., gou. O.A. Kosagepos

YTBEPXIOAIO

3aBegyrowmn kadenpon

bn3n4eCKon Xummm

0.X.H., gou,. O.A. Kosagepos
. .2024

HanpaeneHne noarotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa
dopma 06yyeHns: ovHas
Bug koHTpona: ak3ameH
Bug atTectaumm: npomexyToyHas
KoHTponbHO-uameputenbHbin matepuan Ne 3
1. Knaccudeckas Teopus anekTponutmuyeckon auccoumaumm (AppeHnyc). SkcnepmMeHTanbHble OCHOBBI
Teopun.
2. MNoTteHuunan koppo3un. Tok kKoppo3uun. [uarpammbl ABaHCa N UX 3HAYEHME.

MpenogaBaTtesnb A.x.H., gou. O.A. Ko3sagepoB



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

O.X.H., oou,. O.A. Ko3agepos
. .2024

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauumn: npomMexyTovHas

KoHTponbHO-u3meputenbHbin MaTtepuan Ned
1. HepoctaTkn Teopum Appennyca. MexaHnambl 06pasoBaHns pacTBOPOB ANEKTPOSNIMTOB. Porb MOH-
OWNONbHbIX B3aMMOOENCTBUI B pacTBOpaXx.
2. NonspursaumMoHHbIe KpMBbIE ANEKTpoaa B Criydyae 3aMmeieHHoro nepexoga sapsiga. YpaBHeHve
Tadens.

MpenogasaTtenb A.Xx.H., gou. O.A. Kosagepos

YTBEP>XOAIO

3aseayrowmn kacegpon

dm3nyeckon xmmmm

O.X.H., ooy, O.A. Kosagepos
. .2024

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 0byyeHus: ovHas

Bup koHTpona: ak3ameH

Bua attectauumn: npomexyTovHas

KoHTponbHO-u3meputenbHbin matepuman Ne 5
1. ConbBaTauus (rmgpataums) noHa. TepmogmHammyeckme yHKUMM 0Opa3oBaHNsS MOHOB B pacTBopax
N NX NpaKTU4ecKoe onpenenexHue.
2. YpaBHeHune batnepa-®onbmepa. KoadbduuneHtol nepeHoca. Tok obmeHa.

MpenogaBaTtesnb A.x.H., gou. O.A. Ko3zagepos

YTBEPXIOAIO

3aBegyrowmn kadenpon

bn3n4ecKon Xummm

0.X.H., gou,. O.A. Kosagepos
. .2024

Hanpaenenne noarotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHuns: ovHas

Bug koHTpona: ak3ameH

Bug atTectaumm: npomexyToyHas

KoHTponbHO-u3meputenbHbin matepuan Ne 6

1. OCHOBHbIE MOSIOXEHNS TEOPUN KUCIIOT U OCHOBaHuM bpéHcTteaa-Jloypw.
2. Teopusa auddy3noHHoro nepeHanpsbkeHns. AnddysmoHHbIN cnon HepHcTa.

MpenogaBaTtesnb A.x.H., gou. O.A. KosagepoB



YTBEP>XOAKO

3aBeayloLmm kadpegpon

dunsndeckon Xxmmmn

O.X.H., oou,. O.A. Ko3agepos
. .2024

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauumn: npomMexyTovHas

KoHTponbHO-usmeputensHbii matepuan Ne 7
1. ConpsikeHHble KUCIOTHO-OCHOBHbIE Napbl. MpoTonuTUYeckoe 1 aBTonNpoTONMTUYECKOE
paBHoBecus. VIoHHOe npou3BeaeHne Boabl. BoaopoaHbi nokasaTens.
2. MNonsipusaumoHHbIe KpUBbIE 3NEKTPOAA B Cllyvyae 3aMefeHHOro nepexoaa 3apsija.

MpenopgaBaTtenb A.x.H., gou. O.A. Ko3sagepos

YTBEPXXOAKO

3aBseqyrowmn kadpenpon

dm3nyeckon xmmmm

O.X.H., ooy, O.A. Kosagepos
. .2024

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 0byyeHus: ovHas

Bup koHTpons: ak3ameH

Bua attectauumn: npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne8
1. KoHcTaHTa KUCMOTHOCTU N KOHCTaHTa OCHOBHOCTU. CTeneHb NpoTonuaa.
2. MNonsipmsaums anektpoda. MNepeHanpskeHne cTaguin nepexoda 3apsaa, anddysnm, XMMmMYeckon
peakumm, Kpuctannusaumu. NoHsaTne o NMMUTUPYIOLLLEN CTagun aNeKTPOAHOro npolecca.

MpenogaBaTtesnb A.Xx.H., gou. O.A. Kosagepos

YTBEPXOAKO

3aBeqyrowmn kadegpon

bn3n4ecKon Xummm

0.X.H., gou,. O.A. Kosagepos
. .2024

Hanpasnexue noarotoBku / cneunanbHocTb: 04.03.01 Xumuns
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHuns: ovHas

Bug koHTpona: ak3ameH

Bug atTectaumm: npomexyToyHas

KoHTponbHO-u3meputenbHbi MaTtepuran Ne 9
1. MeXWoHHble B3aMMOOEeNCTBUSA B pacTBOpax anekTponntoB. NoHAaTne TepmoamHaMmnyeckomn
aKTUBHOCTU MOHA 1 BbIOOP CTaHOAPTHOro COCTOAHNA. CpeaHUi MOHHbBIM KO3 PULIMEHT aKTUBHOCTH
CpeaHsisl IOHHasA aKTUBHOCTb.
2. lMoTeHunomeTpus n ee BO3MOXHOCTU. OnpeaenexHne Yncen nepeHoca NoTEHLMOMETPUYECKUM

MeToa0M.
MpenogaBaTtesnb A.x.H., gou. O.A. KosagepoB



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

O.X.H., oou,. O.A. Ko3agepos
. .2024

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauumn: npomMexyTovHas

KoHTponbHO-usmeputenbHbin Mmatepuan Ne 10
1. XMMUYECKMI 1 3NEKTPOXUMUYECKMIA NOTEHUManbl YacTul,. BonbTa-noteHuunan. ManeeaHu-
noTeHyunan.
2. MNoTeHunomMeTpus 1 ee BO3MOXHOCTU. OnpefeneHne CTaHgapTHbIX SNEKTPOAHbIX NOTEHLManos
NOTEHUNOMETPUYECKUM METOOOM.

MpenogasaTtenb O.Xx.H., gou. O.A. Ko3agepos

YTBEPXXOAKO

3aBsegyrowmn kadenpon

dm3nyeckon xmmmm

O.X.H., ooy, O.A. Kosagepos
. .2024

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 0byyeHus: ovHas

Bupg koHTpons: ak3ameH

Bua attectauumn: npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 11
1 . MNpeanockbinku 1 BbIBOAbI TEOPUM PACTBOPOB CUMbHbIX anekTponuTos [ebas-Xokkens.
2. lNoTeHumomeTpusi  ee BO3MOXHOCTU. OnpeneneHne kKoapLNEHTOB akTUBHOCTU MOHOB
NOTEHUMOMETPUYECKUM METOAOM.

MpenogaBaTtesnb A.x.H., gou. O.A. KosagepoB

YTBEPXIOAIO

3aBegyrowmn kadenpon

bn3n4ecKon Xummm

0.X.H., gou,. O.A. Kosagepos
. .2024

Hanpaenexne noarotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmms

dopma 06yyeHns: ovHas

Bug koHTpona: ak3ameH

Bug atTectaumm: npomexyToyHas

KoHTponbHO-uameputenbHbIn maTepuan Ne 12

1. KucnotHo-ocHoBHbIe BydhepHble pacTBopbl.
2.Knaccudumkauus anekTpoxmmMmiecknx uenen. dnsndeckume Lenu.

MpenogaBaTtesnb A.X.H., gou. O.A. Kozagepos



YTBEP>XOAKO

3aBeayroLmmn kageapon

dunsndeckon Xxmmmm

O.X.H., oou,. O.A. Ko3apgepos
. .2024

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauun: npomMexyTovHas

KoHTponbHO-uameputenbHbin Matepuan Ne 13
1. lNpomnsBegeHne pacTBOPMMOCTU U YCNOBUE 0Opa30BaHUSA ManopacTBOPMMbIX MTMOPOKCMAOB B

pacTBopax.
2. Knaccudpumkaums anektpoxmmmyeckmx tenen. KoHueHTpauuoHHble uenn 6e3 nepeHoca u ¢
nepeHoCcoM.
MpenogaBaTtenb A.x.H., gou. O.A. Ko3agepos
YTBEPXXIOAIO

3aBsegyrowmn kadenpon

dm3nyeckon xmmmm

O.X.H., ooy, O.A. Kosagepos
. .2024

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 0byyeHus: ovHas

Bupg koHTpons: ak3ameH

Bua attectauumn: npomexyTovHas

KoHTponbHO-u3meputenbHbin matepuman Ne 14
1. OCHOBHblE MEXaHU3Mbl MIOHHOIO TpaHcnopTa. TepMoanHaMnyecKne ycrnoBmsi BO3HUKHOBEHMS
andysnm, murpaunmn, KOHBEKLMN.
2. Knaccndmkaumsi anekTpoxmumMmnyeckmx Lenen. Xmummyeckue Lienu.

MpenogaBaTtesnb A.Xx.H., gou. O.A. Kosagepos

YTBEPXIOAIO

3aBegyrowmn kadenpon

bn3n4ecKon Xummm

0.X.H., gou,. O.A. Kosagepos
. .2024

Hanpaenenne noarotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma oby4yeHus: ouHas

Bug koHTpona: ak3ameH

Bug atTectaumm: npomexyToyHas

KoHTponbHO-uameputenbHbin matepuan Ne 15
1 CooTHoweHne HepHcTa-OnHwTenHa. Auddysns B pactBopax anekTponuTos. MoHsTne o
Onddy3MoHHOM noTeHumane.
2. CTaHOapTHbIV BOAOPOOHbLIA 3MEKTPOA.

MpenogaBaTtenb a.x.H., gou. O.A. Ko3sagepos



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

O.X.H., oou,. O.A. Ko3agepos
. .2024

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauumn: npomMexyTovHas

KoHTponbHO-usmeputenbHbin Matepuman Ne 16
1. lNMoHATWe aneKkTpoAHOro noTeHumana. YpaBHeHme HepHcTa onsi paBHOBECHOMO ranbBaHu-
noTeHunana n paBHOBECHOMO 3MEKTPOAHOro NoTeHunana.
2. lMNOTHOCTb TOKa M CKOPOCTb ANeKkTpoxmmMmmnyeckon. lNonspusaums anekrpoga. MHoroctagunHocTb
3NEKTPOAHbIX MPOLIECCOB.

MpenogasaTtenb A.Xx.H., gou. O.A. Kosagepos

YTBEPXXOAKO

3aBsegyrowmn kadenpon

dm3nyeckon xmmmm

O.X.H., aou,. O.A. Kosagepos
. .2024

HanpaeneHue noarotoBku / cneumansHocTb: 04.03.01 Xumunsa
OucunnnuHa: dusnyeckasa xmmmsa

dopma obyyeHus: ovHas

Bup koHTpona: ak3ameH

Bua atTectauumn: npomexyTovHas

KoHTponbHO-u3meputenbHbin Mmatepuan Ne 17
1. OnemeHTbl TEOPUM anekTponpoBodHocTn [ebas-Xokkena-OHaarepa. nekTpodopeTnyeckoe u
penakcaumoHHble TopMoXxeHuns. AddekTol BuHa n Jeban-PanbkeHrareHa. Oddekt Gapages.
2. Kopposusi ¢ BoAOpOOHON U € KucnopogHon genonsipusaumein. IHmbntopbl kopposuu.

MpenogaBaTtesnb A.x.H., gou. O.A. KosagepoB

YTBEPXIOAIO

3aBeayrowmn kacdegpon

bn3n4ecKon Xummm

0.X.H., gou,. O.A. Kosagepos
. .2024

Hanpaenexne noarotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bug koHTpona: ak3ameH

Bug atTectaumm: npomexyToyHas

KoHTponbHO-uameputenbHbin matepuan Ne 18
1. OnekTpnyeckas NpOBOAMMOCTb PaCTBOPOB ANEKTPOSNIMTOB: yAenbHas, MONsipHasi. SnekTpuyeckas

NOABWXXHOCTb MOHOB.
2. MNoTeHUMoMeTpuUs 1 ee Bo3MOXHoCTU. OnpeaeneHne npov3BeaeHns pacTBOPUMOCTU
MarnopacTBOPUMbIX 3IEKTPOSTUTOB.



MpenogaBaTtenb A.x.H., gou. O.A. Ko3zagepos
YTBEP>XOARKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

O.X.H., oou,. O.A. Ko3agepos

. .2024

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua attectauun: npomMexyTovHas

KoHTponbHO-uameputenbHbin Matepuan Ne 19
1. XuMn4yeckme NCTOHYHUKKN TOKa.
2. [1BONHOW 3NeKTpUYECKUI CNOW Ha rpaHuLEe meTanna u pactesopa. EMKoCcTb ABOMHOroO

3IEKTPUYECKOrO CIosi.
MpenopgaBaTtenb A.Xx.H., gou. O.A. Ko3zagepos

YTBEPXXOAKO

3aBseqyrowmn kadpenpon

dm3nyeckon xmmmm

O.X.H., ooy, O.A. Kosagepos
. .2024

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 0byyeHus: ovHas

Bupg koHTpona: ak3ameH

Bua atTectauumn: npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 20
1. BnusHue pasnuyHbix hakTOPOB Ha 3M1EKTPONPOBOAHOCTbL PAaCcTBOPOB. AHOMarnbHas
3NEeKTPONPOBOAHOCTb MOHOB.
2. Knaccudumkaumns anekTpoxmumMmnyecknx Lenen. Xmmmyeckme Lenu.

MNpenogasaTtesnb A.x.H., gou. O.A. Kosagepos

YTBEPXIOAIO

3aBeqyrowmn kadegpon

bn3n4ecKon Xummm

0.X.H., gou,. O.A. Kosagepos
. .2024

HanpaeneHne noarotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHuns: ovHas

Bug koHTpona: ak3ameH

Bug atTectaumm: npomexyToyHas

KoHTponbHO-u3meputenbHbin matepuan Ne 21

1. NpenenbHasa anekTpuyeckasi NOABMXHOCTb MOHOB. 3akoH Konbpaylia v cnegctBns U3 Hero.
Mpasuno BanbaeHa-lNMncapxeBcKoro.
2. Aocopbumsa n anekTpokanunnsapHble kpusble. [NoTeHunan HyneBoro 3apsaa. YpaBHeHue

Jinnnmaxa.



MpenogaBaTtenb A.Xx.H., gpou. O.A. Kosagepos

YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

O A.X.H., aou. O.A. Ko3agepos
. .2024

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua attectauun: npomMexyTovHas

KoHTponbHO-usameputenbHbin MaTtepuan Ne 22
1. PaBHOBeCHas anekTpoxmummyeckas Lenb. HanpsikeHne anekTpoxXnmMm4eckon Lenu, cBssb C
noTeHUManamm oTAeNbHbIX 3NeKTpoaoB. AHOA U KaToa B SNEKTPOXUMMUYECKON LiENMN.
2. MoTteHuuwan JJoHHaHa. MeMbpaHHbIM noTeHuunan. NoHcenekTuBHble anekTpodbl. CTEKNSAHHbIN
aneKkTpoa.

MpenogasaTtenb A.Xx.H., gou. O.A. Kosagepos

YTBEPXXOAKO

3aBsegyrowmn kadenpon

dm3nyeckon xmmmm

O.X.H., aou,. O.A. Kosagepos
. .2024

HanpaeneHne noarotoBku / cneumansHocTb: 04.03.01 Xumuns
OucuunnuHa: dusmyeckas Xxumus
dopma obyyeHus: ovHas
Bup koHTpona: ak3ameH
Bug atTectaumm: npomexyToyHas
KoHTponbHO-u3meputenbHbin Mmatepuan Ne 23
1. OCHOBHOE ypaBHEHUE 3MEKTPOXMMUNYECKON TEPMOAMHAMUKN. YpaBHeHne mMbbca-IenbmMmronbua
ONA HANPSHKEHUST SNEKTPOXUMMUYECKON Lienu.
2. MNoTeHumnan koppo3un. Tok koppo3un. [uarpaMmmbl ABaHCA N NX 3HAYEHME.

MpenogaBaTtesnb A.Xx.H., gou. O.A. Kosagepos

YTBEP>XOAKO
3aBegyrowmn kadenpon
bn3n4ecKon Xummm
0.X.H., gou,. O.A. Kosagepos
. .2024
HanpaeneHne noarotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa
dopma 06yyeHuns: ovHas
Bug koHTpona: ak3ameH
Bug atTectaumm: npomexyToyHas

KoHTponbHO-u3meputenbHbi Matepran Ne 24

1. Knaccudmkaumsa anekTpoaoB. OnekTpoabl NepBoro poga. dnekrpoabl BTOPOro poaa.
OKncnnTENbHO-BOCCTAHOBUTESbHbIE 3NEKTPOAbI.
2. MogenbHble npeacTaBneHnst 0 CTPOEHUN ABOMHOIO 3rIeKTPUYECKOro Crios.

MpenogaBaTtesnb A.x.H., gou. O.A. KosagepoB



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsnyeckon xmummm

O.X.H., oou,. O.A. Ko3agepos
. .2024

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauumn: npomMexyTovHas

KoHTponbHO-nameputenbHbin matepuan Ne 25
1. TasoBble anektpodbl. BopopoaHbin anektpod. KucnopogHbih  anektpoa. Huarpamma
ANEKTPOXMMNYECKOWN YCTOMYNMBOCTU BOAbI.
2. MNonspusaumoHHbIE KpMBLIE 3NEKTpoAa B criydyae 3ameasieHHon auddysuun. MNpeaensHbIn
AN dY3UOHHBIN TOK.

MpenogasaTtenb A.X.H., gou. O.A. Kosagepos

YTBEPXXOAKO

3aBsegyrowmn kadenpon

dm3nyeckon xmmmm

O.X.H., ooy, O.A. Kosagepos
. .2024

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucuunnuHa: dusmyeckas Xxumus
dopma 0byyeHus: ovHas
Bup koHTpona: ak3ameH
Bug atTectaumm: npomexyToyHas
KoHTponbHO-u3meputenbHbin Matepman Ne 26
1. OKMCNMTENBHO-BOCCTAHOBUTENbHbIE anekTpogbl. MNMpasuno Jliotepa. XMHIMOPOHHbI 3NEKTPoS.
2. Andbby3noHHbIM NoTeHUMan u MeTobl Ero ycTpaHeHus:.

MpenogaBaTtesnb A.Xx.H., gou. O.A. Kosagepos



MpomexyToyHas aTTecTauMs NPOBOAMTCH B COOTBETCTBMMU C [lonOXeHMeM O NPOMEXYTOYHOWM
aTTecTaumm obyyaroLmxca No nporpamMmmam Bbicluero obpasoBaHus.

KOHTpONbHO-M3MepUuTenbHblE MaTepuanbl  NPOMEXYTOYHOW aTTecTaumm BKo4YalT B cebsa
TeopeTnyeckne BOMPOCHl, MO3BONAIOWMNE OUEHUTb YPOBEHb MOMYYEHHbIX 3HAaHWUA WU CTeneHb
CcOpPMMPOBAHHOCTU YMEHUA W HaBbIKOB B ob6nactu dwuanyeckon xuvmun. [lpn  oueHuBaHUK
NCMOMb3YTCA KONMMYECTBEHHbIE LUKanbl OLEeHOK. Kputepum oueHnBaHus NnpuBeaeHbl BoiLLe.

KpI/ITepI/II/I OLUEeHNBaHNA npu npomemyTquoﬁ arrecrtaunn:

YpoBeHb
Kputepun oueHnBaHns KOMNeTeHLUMN cchopmMupoBaH LWkana oueHok
HOCTU
KOMMETEHLNI

Obyyarowutics e ronHou mepe snadeem meopemudyeckumu ocHosamu | [loebiueHHbIl OmnuyHo
gusuyeckol XumMuu U 31eKmpoxumuu, crocobeH ummocmpuposams ypo8eHb (B8aumeHo)
omeem ripumepamu, hakmamu, OaHHbIMU HayyHbIX uccriedosaHud,
MPUMEHSIMb MeopemuyecKue 3HaHus O PEeweHUsl Mpakmu4YecKux
3a0ay 8 obnacmu 3nekKmpoxumudeckol mepMOOUHaMuKu U
3/1eKMPOXUMUYECKOU KUHeMUKU
Obyyarwutica enadeem meopemuyecKUMU OCHoB8aMu bu3udeckol ba3zoenll Xopowo
XUMUU U 371IeKMPOXUMUU, C€rocobeH usmocmpuposams omeem YPOBEHb (B8aumeHo)
npumepamu, Ooryckaem OwubKu npu MPUMEHEHUU Meopemu4ecKux
3HaHuUl  Onda  peweHuss  rpakmuyeckux 3alfay e obmacmu
ANIEKMPOXUMUYECKOU ~ MEePMOOUHaAMUKU U 3/1eKmMpoxumuyeckou
KUHemuKu
Obyyarowutica enadeem 4YacmuyHO meopemu4yeckumu ocHoeamu | [lopozoenbil Ydoenemeopu-
¢usudeckol XumMuu U 371eKMpPOoXumuu, ¢bpacMeHmapHo CcrocobeH YpPO8EHb meribHO
unrcmpupogame  omeem ripuMmepamu, ¢hpaecMeHmMapHoO ymeem (3aumero)
MPUMEHSIMb Mmeopemuyeckue 3HaHusi Oris peweHusi npakmu4yeckux
3aday & obracmu  3N1eKMPOXUMUYECKOU  mMepMOOUHaMUKU U
SMEKMPOXUMUYECKOU KUHEMUKU
Obyyarwuticas OeMOHCMpuUpyem OmMpPbIBOYHbIE, (bpazMeHmapHbIe - Heydosenemeopu-
3HaHUs meopemu4yecKux 0CHO8 hu3u4ecKoU XUMUU U 371eKMpoxXuMuu, mesibHO
donyckaem epybble OWUbKU Mpu [PUMEHEHUU meopemuyYyecKux (He 3aymeHo)
3HaHuli Ons  peweHuss rnpakmu4yeckux 3ala4y & obnacmu
AMIEKMPOXUMUYECKOU ~ MEePMOOUHAMUKU U 371eEKMpoXumuyeckol
KUHemMuKu

Mpu peanusauumn OUCUMNIMHBI C NPUMEHEHMEM AMCTAHLUMOHHBIX 0Opa3oBaTefibHbIX TEXHOMOIIA
OLEHKM 3a 9K3aMeH/3ayeT MOryT ObiTb BbICTaBMEHbl MO pes3ynbTaTaMm Tekyllenh aTTecTtauum
oOyuatoLerocsa B CEMECTpE.

20.3. OueHoO4HbIe cpeacTBa AN AMarHOCTUYECKOW paboThbl

OIIK-1
3akpovimoie
1. Kakas ¢popma 3anucu nepBoro Havajia TEepPMOJUHAMUKY SIBIISIETCS] TPABUIIBHOM :
a) dU = 3Q - dA; 0) 0Q = dU + 5A B) 0A = dU + 6Q
T') BEpHHI a) 1 0) 1) HE BEPEH HU OJUH BapUaHT
2. HcTuHHON MOJISIPHOM TETTIOEMKOCTHIO Ha3bIBACTCS:
a) KOJIMYECTBO TEIUIOThI, HEOOXOAUMOE ISl HAarPEeBaHUs CUCTEMbI Ha TPajlyc;
0) KOJIMYECTBO TEIJIOThI, HEOOXOAMMOE /1JI HarpeBaHusi 1 MoJib BElIeCTBa Ha rpaayc; B)
KOJIMYECTBO TEILJIOThI, HEOOXOAMMOE JIJIsi HarpeBaHusi 1 MOJib BelllecTBa Ha Tpajlyc mpu
MIOCTOSIHHOM JIaBJICHUH;
I') KOJIMYECTBO TEIIOThI, HEOOXOAMMOE JJisl HarpeBaHusi 1 MoJib BEIIECTBA HA Tpajyc Mpu



IIOCTOSIHHOM O0BEME;
1) BEpHOTO OTBETA HET.

3. Ecnu pa3HOCTH TEII0OEMKOCTEN IPOAYKTOB PEAKIIUN M UCXOIHBIX PEareHTOB paBHA HYIIIO,
TO TEIUIOBOH 3(PPEKT XUMUUYECKOMN peaKkliu C YMEHBIICHHEM TEMIIEPATyPbl MOXKET:
a) TOJIbKO YMEHbILIAThCS;
0) TOJIBKO pacTu;
B) CHauaya yBEJINYUBATHCS, 3aTEM YMEHBIIATHCS;
I') 3aBHCHUT OT 3HaKa U3MEHEHHUS TEIUIOEMKOCTH;
1) HEe U3MEHSETCS IPU U3MEHEHUHU TeMIIePaTyphl.

4. TemnoeMKOCTh UCAILHOTO Ta3a B U30TEPMHUUECKON cHCTEME:
a) paBHa HYJIIO;
0) cTpeMHTCs K 0ECKOHEYHOCTH;
B) 3aBUCHUT OT CTPOCHUS MOJICKYITbI
T) JUIS U30TEPMUYECKON CUCTEMBI TAKOTO TIOHSATHUS HE CYIIECTBYET;
1) BEPHOT'O OTBETA HET.

5. PabGota pacmupenust 1 Mosb U1eanbHOTO ra3a 00JIbIIe:
a) B M30TEPMUYECKOM Ipoliecce
0) B ainabaTUYECKOM MPOIIECCE;
B) B UI30XOPHOM IPOIECCE;
I') B ©1300apHOM IIpoLIecCe;
1) BO BCEX IPOLIECCax OJMHAKOBA.

6. Jlis HeoOpaTUMOro mpoliiecca ypaBHEHHE BTOPOTO 3aKOHA TEPMOIMHAMUKY BBITIISTUT

CJIEIYIOIINM 00pa3oM:

a) dS=0Q/T; 6)dS>03Q/T; B)dS <6Q/T; r)dS>05Q/T; a)BepHOro OTBETA HET.
7. Tlpouecc kpucTamIA3aIuu BOJIBI COMPOBOXKIAECTCS YMEHBIIICHUEM YHTPOITUH.
CrnenoBaTenbHO JaHHBIN MPOIIECC:

a) CaMOIPOU3BOJIbHBIM; 0) HeCaMOIIPOU3BOJILHBIN; B) PAaBHOBECHBIN;
') B JaHHOM CJIy4ae U3MEHEHHUE YHTPOIUH MPOIIecca HE SABISICTCS KPUTEPUEM; 1)
BEPHOT'O OTBETA HET.

8. Ilpomecc pacmmpenus uieaabHOTo Ta3a IPOBOAAT CHadaaa o0paTUMo, a 3aTeM
Heobpatumo. Kakast u3 repmognnaMudeckux GyHKIUNA OyJET OT 3TOTO 3aBUCETh:
a) pabotbel; 0) M3BMEHEHHWE PHTPONHH; B) U3MeHeHue dHepruu [ mboca;

') ©3MEHEHUE BHYTPECHHEW SHEPTUM;  JT) JTI0OOW U3 MEePEUNCICHHBIX.

9. 1 monb aprona u 1 moinb a3ota Harpenu Ha 40° B M30XOPHBIX ycloBUAX. MI3MeHeHue
SHTPOIHU JJIsI KAKOTo ra3a OoJibllie:
a) aprona; 0)a3ora; B) OJIMHAKOBO JUIsl 0OOMX Ta30B;
T') B 9TUX YCJIOBUSX SHTPOIHS HE N3MEHSCTCS,
1) BeIMYMHA U3MEHECHHMSI DQHTPOTINH 3aBUCHUT OT HAYAJILHOTO JaBJICHUS Ta3a.
10. VYcnoBue XMMHUYECKOTO PAaBHOBECHS B CHCTEME UMEET BH/I:
a)Au >0  0)Zuivi=0  B)Zuivi<0 1) Zuivi>0 1) BepHOro OTBETA HET.
11.KoHcTaHTa paBHOBECHS PEAKIIUH 2COp =2C0O+0, JIOJKHA OBITh 3aMUCaHa TaK:

P2(CO>) 6) K. P2(CO>) B) K. - P2(CO2)P(CO)
P(CO)-P2(02) P p2(c0)-p(05) P
12.PaBHOBecHBIN BbIX0 IpoaykToB peakiuu CO + 2H; = CH3OH, npotexkatomieii B naeanbHOU

D) 1,  P2(co)p(og)

a) K, =
) 5 p2(0,) P p2(coy)



ra3oBOM CMeCH NMpU YBEIUYECHHUH JIaBJICHUS .
a) YBEJIMUUTCSI 0) YMEHBIIUTCS  B) HE U3MEHUTCS
I') CHavaja yBeJIHYUTCS, TOTOM YMEHBIIIUTCSI.
13.Paznnuune mexay 3HaueHusiMu KOHCTaHT K¢ u Kx cymectByer:
a) BCerna; 0) paznuyus HET;
B) TOJIBKO JJISl TETE€POT€HHBIX CUCTEM;  T) €CHHU AVyga # 0; 1) €CIHU AVrgza = 0.
14.Kak paccunTaTh KOHCTAaHTY PaBHOBECHS PEaKIIMH, €CJTU U3BeCTHO 3HaueHue AG% 1 :
a) IN(AG% )= -RTKp; 6) AG% = -RTexp(Kp); B) AG% 1= -RTInKp;
I') pacyeT HEBO3MOKEH.
15. @pakIMOHHO MEPErOHKOM CMeCh IByX KOMITIOHEHTOB MOYKHO Pa3fe/IuTh Ha YHUCTHIC
BEUIECTBA, €CJIU:
a) Ha MarpaMme >KUJIKOCTb-TIap UMEETCs a3€0TPOIHAas TOUKa,
0) Ha quarpaMMe KUIKOCTh-TIap HET a3€0TPOIHON TOUKH;
B) €CJIM KOMIIOHEHThI HE CMEIINBAIOTCS;
T') €CJIM KOMITIOHEHTHI CMEIITUBAIOTCSI OTPAHHUYEHHO;
1) B JITOOOM CiTydae MOKHO pa3/IeNiuTh.

16. JIuarpamma coCTOSIHUS BOJIa-aHUJIMH UMEET BEPXHIOI KPUTHYECKYI0 Temneparypy. [Ipu
3TOM C POCTOM TEMIIEPATYPhI B3aMMHAasl pACTBOPUMOCTD JBYX KUAKOCTEM:

a) YMEHbBIIIAETCS; 0) HEe MEHsIeTCS; B) YBEIIMYMBAETCH,

I') XapaKTep U3MEHEHUS 3aBUCUT OT KOHLEHTPAlUU KOMIIOHEHTOB.

17. DHeprus akTUBALMU MIPOCTON PEAKIIUU C POCTOM TEMIIEPATYPHI:
a) pacteT; 0) He MEHSAETCS; B) YMEHBIIAETCS; TI') MOXET MEHSTHCS MO Pa3HOMY.

18. Temneparypusiii ko3 duruent Bant-I'odpda pasen 3. Temneparypa npu npoTekaHUU
peakuuu tuna A=B ysenunuunack Ha 30 rpagycoB. CKOpOCTh peakIiy IpHU 3TOM YBEJIUYUIACH:
a) B 27 pas; 0) B 9 pas; B) B 6 pas; r) B 81 pas;

1) KPaTHOCTH OTIPEJIEISICTCS] BHEITHUM JIaBJICHUEM

19. Peakuuu, oiHa U3 KOTOPBIX BO3MOKHA TOJIBKO MPU OJTHOBPEMEHHOM MPOTEKAHUU BTOPOI,
Ha3bIBAIOTCS:

a) CONPSKEHHBIMU 0) oOpaTUMBbIMU B) MOCJIE€/I0BATEILHBIMU

r) mapauieIbHbIMU 1) KaTalluTUYECKUMU.

OmKkpoimeule

20. Boanblii pacTBop Xopuaa HaTpus oobemoM 1 M3 ¢ konnentpanueii 0,10 mons/am3
PasIMIIU B JBE MEpHBbIE KOIOBI eMKOCThI0 500 cM®. UeMy paBHA KOHIIEHTpALMs pacTBOPa B
Kax o kobe? OTBET MaiiTe B MOJIB/IM® ¢ TOUHOCTBIO 0 COTHIX.

21. imerotcs BOJHBIE paCTBOPHI MOYEBUHBI M TITFOKO3bI OJIMHaKOBOU KoHIeHTpanuu 0,005
MOJIB/KT. CpaBHUTE MEXKITY COO0I TeMrmepaTypbl KPUCTALTU3AIUN ATHX PACTBOPOB.

22.CKoabKO (pa3, COCTaBHBIX YAaCTEH 1 KOMIIOHEHTOB COJEPKUT CUCTEMA, B KOTOPOI
BO3MOXHO npotekanue peakiuuu 2 NHz )= Ny (i + 3 Ha (y? OTBeT naiire B Buze
MOCJIeI0BATENILHOCTH TpeX Hudp 0e3 mpoOesoB U 3HAKOB MPENUHAHUS.

23.11pu aTMOC(EpHOro JIaBJICHUS TEMIIEpATypa KUIIEHUSI BOJbI MOKET ObITh BbIIIE
100 °C. (BcTaBbTE MPOMYIIEHHOE CIIOBO)



24. TennoTsl cropaHus rpaduTa U aaMasa Ipu CTAaHAAPTHBIX YCIOBUSIX COCTABIISIIOT
-393,5 1 -395,4 x/[>x/M0Oab COOTBETCTBEHHO. UYeMy paBeH TermioBoil a3 dext nepexona 120 r
rpadura B anmas? OTBeT Aaiite B K[>k ¢ TOUHOCTBIO JO LIETOr0 YUCTIA.

Knrouu ona OIIK-1

Bompocr 1 2 3 4 5 6 7 8 9
Ortsersl T i Ji| b T I I A b
Bompock! 10 11 12 13 14 15 16 17 18
OrtBersl b I A I B b B b A
Bompocs 19 20 21 22 23 24
Otsetsl A 0,10 | PaBHEI 131 moBeIeHnu | 19
(0JITMHAKOBBI)
OIIK-2
3axpoimole
1. JIns Hekoropoit conu KA sHeprust pazpylieHus] KpUCTaUIMYECKON PEMIETKH OKa3ajact

Ooublie (110 MOIYJIIO), YeEM CyMMapHas TerIoTa ruapaTanui noHoB K" u A%, TemnoBoii
s dexT nmporecca pacTBOPEHUS ITOU COMH:
a) 9K30TepMUUEH; 0) SHIOTEPMHUUECH; B) OTCYTCTBYET; T) MOXKET OBITH JIFOOBIM.

2. TemmoBoi 3deKT peakiuu: C+%02 +2Hy — CH30H MOXHO CUHTATh

a) TeII0TON 00pa30BaHMsI METAHOJIA; 0) TEIIOTOM CropaHus yriieposa;

B) TEIUIOTOM CTOpaHUs BOJOPO/IA; T') OAXOUT JI000€ U3 IEPEUNCICHHBIX.
3. TepmoanmHamuueckue 3aKOHBI TPUMEHUMBI K CUCTEMaM, COCTOSIIITUM U3:

a) HECKOJIbKUX YaCTHII; 0) HECKOJIbKUX COTEH YacCTHII;

B) YKCJIa YaCTUI], CPABHUMOT'O C YHUCIIOM ABOTrajpo; T) K JH000MY YHCITY YaCTHII.

4. Jliist HEKOTOPOW PEAKIMU TEMI0EMKOCTh MPOAYKTOB MEHBIIIE TEMIOEMKOCTH UCXOIHBIX
BemecTB. TermtoBoi A3(hGeKT 3Tol peakIuu ¢ pOCTOM TeMIIepaTyphI:

a) yBEJIUYMBACTCS; 0) ymeHbIaeTcs;
B) MOXKET KaK yBEJIMYUBATHCS, TAK U YMEHbBIIAThCS;
') HE 3aBUCUT OT TEMIIEPATYPHI.

5. 1 monb aprona u 10 monb Boiopoia nzoxopuyecku HarpeBatot Ha 100°. B kakom ciaydae

paborta, coBepIilieHHas ra3oM, OyaeT OoJbIie:
a) ISt aproHa; 0) /U1t BOJIOPOa; B) OJMHAKOBA;
') 3TO 3aBUCUT OT HAYaJIbHOI TeMIIEpaTyphl U JIaBICHHUS.

6. TeruoTta HEHTpamM3aMK pacTBOpa HEKOTOPOU KUCIOTH HA oka3anmack paBHa TEIIoTe
HEWUTpaIn3aluy PacTBOPa COJISTHOM KUCIOTHI B TEX K€ YCIOBUSX, CIAEAOBATEIbHO, KUCIOTA
HA — sro0:

a) caObli AIEKTPOJINT; 0) CUJIbHBIN AIEKTPOJINT;

B) TEIJIOTHI HEUTpAIM3aMK KUCJIOT BCET1a PAa3IMYAOTCS, U O CUJIE DJIEKTPOJIUTA HUYETO
CKa3aTh HEJb3S;

I') TEIUIOTHl HEUTpaIM3alNK JIFOOBIX KHCJIOT BCET/1a COBMAIAIOT.

7. Kaxkue napameTpbl HEOOXOUMO MOAAECPKUBATH MOCTOSTHHBIMU, YTOOBI 110 3HAKY

M3MEHCHHSI SHTPOIIMH MOYKHO OBLIO CYIMTh O HAIIPaBJICHUH CaMOIIPOU3BOJIBHOTO IIporiecca?
a)P, T; 0)U,V; B)V, T, r) U, P.



8. B kakom u3 nepedncieHHbIX HUKe 00paTUMBIX MTPOLIECCOB € 1 MOJIb HI€aTBLHOTO ras3a
W3MEHEHHE SHTPONUU OyAeT MaKCUMaTbHbBIM ?
a) HarpeBanue ot 300 K 1o 400 K npu nocTosITHHOM J1aBJIE€HUU;
6) narpesanue ot 300 K 10 400 K npu noctostHHOM 00beMe;
B) M30TepMuueckoe pacmmpenue ot 300 M3 10 400 M3,
r) aguabaTuueckoe pacmupenue or 300 m3 1o 400 M3 .
9. MoeT 11 KOHCTaHTa paBHOBECUSI XMMUYECKON PEaKIIMU HE MEHSIThCS C TEMIIEPaTypoil:
a) na, ecau AH # const; 0) ma, ecnmu AH = 0;
B) KOHCTaHTa BCETJa 3aBUCUT OT TEMIIEPaTyphl; r) na, eciu AV= const.
10.ITporecc B3auMOICHCTBUSI OCHOBAHUSI C KUCIIOTOM SBISETCS DK30TEPMHUUECKON peaKiluei.
UTo nMpou3onIeT ¢ MOJ0KEHUEM paBHOBECHS U BelnuuHol K¢, ecnu yBenuuuTh
TEMIIepaTypy:
a) HUYETO He U3MEHUTCS,
0)KOHCTaHTa HE U3MEHUTCSI, PABHOBECHUE CMECTUTCS B CTOPOHY 00pa3oBaHUsl MPOJAYKTOB;
B) KOHCTaHTAa YMEHBIIIUTCS, PABHOBECUE CMECTHUTCSI B CTOPOHY 00pa30BaHUsI UCXOTHBIX
BEIIECTB;
I') KOHCTaHTa YBEIUYUTCS, PABHOBECUE HE CMECTHUTCS.
11.C poctoM TeMmepatypsl CTENEHb TUCCOLMAIIMN Ta3000pa3HOTO XJIOPHUIA BOAOPOIA IO
peaxiuu 2 HCI = Cl, + Hz (AH > 0):
a) pacteT 0) yMEHbIIIaeTCs
B) HE MEHSIETCS I') TaKasi peakius He BO3MOXKHA.
12.T1pu 26 °C xoncranTa paBaoBecus mnpoiecca FeO + HCIl = FeCl, + H,O Goabiire, yuem B
ATUX ke ycrnoBusx, HO mpH 20 °C. UTo MOXKHO CKa3aTh O 3HaKe TEIIOBOTO 3¢ deKTa 3Toro
npolecca:
a) AH >0 0) AH<O  B) MoxeT OBITH Kak <, Tak 1 > ( r) AH =0
13.CxonbKO COCTaBHBIX YaCTEH M CKOJILKO KOMIIOHEHTOB COJICPKUT CUCTEMa
N&zO(TB) + SO3(r) = N&2804(TB)Z
a)3u3l 6)3u? B)2u2 rN2ul
14.Kakoe arperaTHO€ COCTOSIHUE — JIE] WJIU KHIKas Boja OyaeT O6ojee yCTOWUMBBIM npu 273
Kularmm:
a) men;  0) )KHIKOCTB; B) OJIMHAKOBO YCTOWYMBHI 00a; T) HE YCTOWYUBHI 00a.
15.Mo>kHO 1 IpeBPaTUTH KHUAKYIO a3y B map 0e3 HarpeBaHUS:
a) J1a, Hy>)KHO YBEJIMYUTH JABJICHHE; 0) 1a, HY)KHO YMEHBIITUTH JaBJICHHE;
B) 3TO 3aBHCUT OT MPUPOBI BEIIECTBA; TI') TAKOE HE BO3MOKHO.
16.Hax kako# )KHUIKOCTHIO — BOJA WJIM BOJHBIN pacTBOP MOYEBHHBI — JJABJICHHE HACBIIICHHOTO
BOJISIHOT'O T1apa BBIIIE:
a) HaJ pacTBOPOM; 0) HaJ1 BOJIOK;
B) OJIMHAKOBO HAaJl 00EUMHU; ') IPaBUJILHOTO OTBETA HET.
17. Hannuue karanuzaTtopa:
a) YBEITUYMBAET CKOPOCTh KaK MPSIMOM, TaK M OOPATHON pPEeaKIInu;
0) yBETMUHUBAECT CKOPOCTH MPSIMOM PEAKIIMH M YMEHBIIIAET CKOPOCTh 00pATHOM peaKIni;
B) MO3BOJIIET MPOTEKATh TEPMOJAMHAMUYECKH 3aMPEIICHHOMY MPOIIECCY;
') YBEJIMUYMBAET BPEMS IOCTUKEHUSI PABHOBECHSI.

Omxkpoimule
18.B muctunmmpoBanHOM Bojsie Maccoit 180 r pactBopuim 5,85 T xyopuna HaTpus. Beraucnure



MOJISIPHYIO JOJIIO XJIOpUAA HATPUs B 3TOM pacTBope. OTBET MPUBEINUTE C TOYHOCTHIO 10 IBY
3Havaumx uudp. Paznenurens - 3ansras.

19. CxonbKo abaa (Kr) pactaer, eciiv JeJ Maccoi 5 kr u temmeparypoi 0°C onycTuTh B BO1y
Maccoi 10 xr u temneparypoit 0°C? OTBET IPUBEAUTE C TOYHOCTHIO 10 LEIBIX.

20. [1ns HekoTopoi peakiuu KoHcTaHTa ckopocTu mipu Temrieparype 300 K cocrasinsert 0,3
n-Monbs Umun L, a TemneparypHbIit K03QuunenT peakuun paseH 3. PaccunTaiite 3HaueHME
KOHCTaHTHI CKOPOCTH peakiuu npu Temneparype 320 K. OTBeT npuBeauTe B 1'MOJIb ' MUH
C TOYHOCTBIO 10 IecAThIX. Paznenurens - 3amdras.

21. AueraTHbliil OydepHblid pacTBoOp, coaepxamiuii mo 0,10 MoJb KUCIOTHI U COJIM pa30aBUIU
Boj0i1 B 10 pa3. Uto npousomwino ¢ BeauunHoi pH? Kak nomensinack OydepHas eMKOCTbIO?
JlaiiTe [Ba OTBETA KaK /1Ba OTJEIbHBIX IIPEAJIOKEHHUS .

22. PacTBOpPUMOCTB XJIOpHJIa cepedpa B pacTBOPE XJIOPHUIA KaJHs , UEM B BOJE.

(BcTaBbTE MPOIYIIEHHOE CJIOBO)

1

Knrouu ona OIIK-2

Bomnpocst 1 2 3 4 5 6 7 8 9
OTBeTHI b A B b B b b A b
Bompocsr 10 11 12 13 14 15 16 17
OTBeTHI B A A b B b b A
Bormpocsr 18 19 20 21 22
OT1BeTHI 0,0099 0 2,7 He MeHnbie
W3MEHUIIACK.
YMeHbIINIIACk.
W

Bemuuunna pH
HE
WU3MEHWIIACH.
bydepnas
€MKOCTb
YMEHBIIHIIACh.

OIIK-3

3axkpovimeule:
1. ITpr MOCTOSIHCTBE KaKKX MapaMeTPOB SHTAJIBITHNS XUMHYECKON PEaKIIMy paBHA €€ TeIIOTe:

a)V, T, 0)P, T; B) S;P ry;Vv 1) MHBbIE TapaMeTPbl U UX COUECTAHUSI.

2. Ompenenurte MpaBUIBLHBIA PSAJ PACTIONOKEHUS TEIJIOEMKOCTEH ra3000pa3HBIX BEIIECTB MIPH
OJVWHAKOBOM TeMIIEpaType:

a) Ce(H20(nen)) > Cr(H20(11ap)); 6) Cp(Ar) > Cp(N2) > Cp(H2O (uap))

B) Cp(Ar) = Cp(N2) = Cp(HzO (nap)) r) Cp(Ar) < Cp(N2) < Ce(H20 (nap))-

3. Paznuuarotcs mu terorsl HedTpanuzamnuu 0,1 M pactBopoB HCOOH u HNO3 pactBopom
1IEJ0YM OAMHAKOBOW KOHIIEHTPAIIUH:

a) na; 0) Her; B) 3aBUCHUT OT BHEIIIHETO JaBJICHUS;

I') 10 MPUBEICHHBIM JIAHHBIM OJIHO3HAYHBIN BBIBOJI HEBO3MOKEH.

4. TIpu P=const a3oT u apron HarpepatoT Ha 20°. KoinuecTBO TEIIOTHI, 3aTpaueHHOE Ha
HarpeBaHue:



a) Oonble it a3ota;  0) OOJbIIe s aproHa;

B) OJIMHAKOBO JIJIs 000OUX Ta30B; ') 3aBUCUT OT HayaJbHOU TEMIIEPATYyphI ra30B.

5. 3nauenne Kp peakiuu 2NHz = Ny + 3H; B razoBoii (pa3e npu ymeHbIIEHUH OOIIETO
NaBJICHUS B 2 pasa:

a) YMEHBIIUTCS ~ 0) HE UBMEHUTCSI B) YBEJIUYUTCS

I') MOXKET KaK YBEJIUUUTCS, TAK U YMEHBIIUTCS.

6. MoeT 1 KOHCTaHTa paBHOBECUSI XUMHYECKON PEaKIIMM YMEHBIIATHCS C POCTOM
TEMIIePaTyPhl:

a) na, ecau AH # const; 0) ma, ecmu AH < 0;

B) KOHCTAHTa HE 3aBUCUT OT TeMIIEPaTyphl; r) na, ecnu AH = 0.

7. UTo HYXXHO JJIs1 YBEJIMUCHUS TTOJTHOTHI TPOTEKAHUS TIpoliecca

NH3(F) + HC'(F) = NH4C|(TB) (AH < O)

a) YBEJIMUUTH OO0IIee JaBJICHUE U TeMIIEpaTypy;

0) yMEHBIIUTH OOILIIee AaBICHUE U TEMIIEPATypy;

B) YBEJIMYUTH 00III€€ TaBJICHUE U YMEHBIITUTH TEMIIEPATYPY;

T') IaBJICHUE U TEMIIepaTypa HE BIHSIIOT HAa BBIXOJ ITPOIYKTA.

8. Vkaxure ycioBue, Ipu KOTOPOM JIJIsE pacueTa TEMIIEPAaTyPHOUN 3aBUCUMOCTH KOHCTAHThI

K
PaBHOBCCHA MOXKHO I10JIb30BATHCA YPABHCHHUCM II’lizﬁ NS .
Knp R{T1 T2

a) AH = 0; 6) AH = const; B) AH # O; I') TAKOTO yCJIOBUSI HET.

9. NmeroTcs aBa pacTBOpa OJJMHAKOBOM KOHILIEHTpAaIuu. B nmepBoM pacTBOPEHHBIN KOMITOHEHT
JETy4Yui, BO BTOPOM — HENEeTyunid. 3HaUeHUsI 1aBJICHUS HACHIIIEHHOTO 1Mapa Haj 3TUMHU
pacTBOpaMU:

a) OJIMHAKOBO; 0) HaJl IEpPBBIM BBIIIIE;

B) HaJl BTOPBIM BBIIIIE;  T) [0 UMEIOUTUMCS JAHHBIM OTBETUTD HEJb3S.

10.metroTcst BOJIHBIE pacTBOPHI XJIOPHUIA HATPHUS U XJIOpUJIA Kallusl OJMHAKOBOM
KoHIeHTparuu. CpaBHUTE TEMIEPATYPhl KPUCTATUIU3AIIUN ITHX PACTBOPOB:

a) OJIMHAKOBA; 0) y mepBoro pacTBopa BBIIIE;

B) Y BTOPOT'O PACTBOPA BBIIIE; T') MO UMEIOIIMUMCS TaHHBIM OTBETHTH HEIb34.
11.Kpuockonuueckas MOCTOSIHHAS HE 3aBUCHT:

a) OT IPUPOJIBI PACTBOPUTEINSI; 0) OT MPUPOIBI PACTBOPEHHOTO BEIIECTBA;

B) OT BHEILHETO JIaBJICHUS; ') BEPHOT'O OTBETA HET.

12.PacTBOpUMOCTH TBEPOTO BEIIECTBA B KUIKOCTH OOJIBIIIE:

a) B UJ€aJIbHOM PacTBOPE;

0) B pacTBOpE C MOJIOKUTEIBHBIMUA OTKJIOHCHHUSIMU OT 3aK0oHa Payis;

B) B pacTBOpE C OTPUIIATEILHBIMU OTKJIOHEHUSIMU OT 3aKOHA Pays;

') paCTBOPUMOCTD 3aBUCHUT TOJIBKO OT TEMIIEPATYPHI.

13.Cornacuo 3akony KoHoBanoBa cocTaB )KUIAKOCTH IO CPABHEHUIO C COCTABOM PaBHOBECHOTO
C HeW mapa:

a) TaKoM e,

0) oboraieH MeHee JIETyYUM KOMIIOHEHTOM;

B) oOorarieH 0osiee JeTy9ruM KOMIIOHEHTOM;

') BEPHOTO OTBETA HET.

14.T1pu onpeaeneHNH NOPSIKA XUMUYECKOU peakuu rpaduuecKuM METO0M MOJTyUUIIn
JUHEHHYIO 3aBHCUMOCTH B KoopauHaTtax Inc — t. Kakoit mopsiiok nMeeT aHHas PeaKiiys:



a) HyJIEBOI; 0) mepBbIii; B) BTOPOI; ') TPETUH.

15. IIpu yMeHBIIEHUH HA9aIbHOM KOHIEHTpaluK HCXOAHbIX BemecTs (cA’ = cp®) B 1Ba pasa
BpeMsI MTOJIYIIPEBPAILICHHS B PEAKIIUU BTOPOTO MOPSIIKA:

a) YBEJIMYMTCS B JBa pasa; 0) yMEHBILUTCS B JIBa pasa;

B) YBEJIMUUTCS B YETHIPE pa3a; ') HE U3MEHUTCS

16. lna peakuuu nepsoro nopsjaka A — B npu HauanbHON KOHIEHTPALMHU UCXOIHOTO
BemecTBa Ca = 1 Monb-1 ! Bpems nonmynpespamenus coctasuio 1250 cexynna. Kakoso
3HAYCHHME BPEMEHH TIOTYIIPEBPALIEHHS IPH Ca = 2,5 MO 1T

a) 6250 c; 6)1250c; B)2500c¢; r)5000 c.

17. KoHcTaHTa CKOPOCTH XMMHYECKOW PEaKIMK 3aBUCUT OT CIEAYIOMMX (HaKTOPOB:

a) BpeMsl, TeMIlepaTypa, KOHLIEHTPALUs YYaCTHUKOB PEaKIINH;

0) KOHLIEHTpalUsl yYaCTHUKOB PEaKIUH, TEMIIEPATypa;

B) BpEMsi, MEXaHU3M PEaKIMH, TEMIIEPATYPa;

I') MEXaHU3M pEeaKlIMM, TeMIlepaTypa.

18. IloTeHMan Kakoro 13 EKTPOJOB He 3aBUCHUT OT pH cpeabi:

a) BOJIOPOJHOr0; ©) XUHTHUAPOHHOTO; B) KaJIOMEJIbHOTO; I') CTEKJISTHHOTO.
19. bydepnsiM nelicTBueM 00s1a1aeT cMeCh OKcajaTa Kajius C:

a) YKCYCHOU KHCIIOTOM; 0) TMMOHHOMN KHUCIIOTOM;

B) LIIaBEJIEBOM KUCIIOTOM; ) opToPochOpCHOM KUCTOTOM.

20. ns pactBopa 1 monb/m NapSO4 + 1 mons/n HoSO4 nonHas cusa paBHa:

a) 4 MOJIB/T; 0) 5 MOJB/7; B) 6 MOJIB/JT ) 2 MOJB/I;

1) BEPHOTO OTBETA HET

Omkpoimule:

21.  Vox pacmpenensieTcst MEXLy TOJIyOJIOM U Bojoii. KoHIeHTpamus #osa B Tonyose
ropaszio 00JbIlle KOHIIEHTpAIMU Boja B Bojie. Kak cooTHOCSTCS Mex My cO00i XUMHUYECKHE
MOTEHITMAIBI Ho/1a B 00eux (a3zax B COCTOSIHUU PaBHOBECHS.

22. KoHcTaHTa ¥ CTENEeHb AUCCOIMAIINN YJIEKTPOTUTHICCKON TUCCOIUAIINH C1aboro
JIEKTPOJIUTA CBA3aHbl cOOTHOIEHHeM: K=a’c/(1-a). UTo IPOMCXOAUT C KOHCTAHTOM
JUCCOIMAIIMH TI0 MEpe YBETWYEHUSI KOHIIEHTpAIlUU pacTBopa C?

23. Ha quarpamme COCTOSIHHMSI TEMIIEPAaTypa-COCTaB IBYXKOMIIOHEHTHOM crcteMbl (P= const)
UMEIOTCS TOYKH, JJISI KOTOPBIX CTETIEHb CBOOO b paBHA NBYM. KakoMy 4nciy paBHOBECHBIX
¢a3 ona orBevaet?

24. B HachIIeHHBINA BOAHBINA pacTBOp OpoMua cepedbpa gqodasneH o6pomus HaTpus. Kak
M3MEHIIACh pacTBOpUMOCTh? Kak M3aMEeHMIIOCH TPOU3BECHUE PACTBOPUMOCTH OpoMuUa
cepebpa? JlaiiTe nBa OTBETa, pa3CIUB UX 3aISATOM.

25. IlonnepxuBaeT u anetaTHbIi OydepHsiii pH BogHOTO pacTtBopa, paBHbiit 12,07

(PK cuscoon=4,75).

Kiroun mrs OIIK-3

Bompocsl 1 2 3 4 5 6 7 8 9
OTtBeTHI b r A A b b B b b
Bomnpocsr 10 11 12 13 14 15 16 17 18
OTBeTHI A b B b b b b r B
Bomnpocsr 19 20 21 22 23 24 25




OTtBeThI B B PaBHbI He Onna PactBopum | Her (ue
U3MEHS daza OCTb HOAJIEPKU
ercs (He YMEHBIIUTC BaeT)
MEHSETC A,

s) IIPOU3BEJICH
ue
pacTBOpuUM
OCTH HE
U3MEHUTCS

OIIK-6

OmKkpoimule:

1. Tlpu 298 K nonHbIe npou3BeaeHus Boasl U o1unosoro coupta Kw(H20)=10"* u
Kw(C2Hs0H)=10"?°. B HelTpaIbHOM BOJIHOM M 3TAHOJIHLHOM PACTBOPAX:

a) pH(H20) > pH(CzHsOH); 6) pH(H20) < pH(C2HsOH);

B) pH(H20) = pH(C,Hs0H); ') BEpHOTO OTBETA HET

2. Y nenbHast 3IEKTPONPOBOAHOCTh BOJJHOTO PaCTBOPA CHIIBHOTO 3JIEKTPOJIUTA C POCTOM €0
KOHLIEHTPALIMK ¢ BHAYaJ€ PACTET, a 3aTeM CHIKaeTcs. [1osiBieHHe yyacTKa CHUKEHUS
AJIEKTPOMPOBOHOCTH HA 3aBUCUMOCTH O0YCIIOBJIEHO:

a) I3BMEHEHUEM MEXaHM3Ma MUTPALIMOHHOTO NIEPEHOCA;

0) U3MEHEHUEM YKCIla HOCUTENeH 3apsa;

B) HApacCTAOIINM BIUSHUEM MEXUOHHBIX B3aUMOJECHCTBU;

') '3MEHEHUEM MOJISIPHOM 3JIEKTPOIPOBOJHOCTH.

3. CKOpOCTh XMMHYECKON peaKIiy MpU YBEIUYCHUH €€ SHEPTUU aKTUBAIUU:

a) IOBBIIIAETCS; 0) yObIBaeT; B) HE U3MEHSAETCS,

') MOKET U3MEHATHCS 110 PA3HOMY; 1) 3TO 3aBUCHUT OT TEMIIEPATYPBHL.

4. B COOTBETCTBUU C MPUHIIUIIOM JUMUTHUPYIOIIEH CTAIUU XUMHUYECKON PEaKIUu:

a) CKOPOCTH JIFOOOM CIIOKHON XUMUYECKON PEaKITUU OMPEIEIIIeTCS CKOPOCTBIO CaMOM
MEJIJICHHOM €€ CTaHu;

0) CKOpOCTH 1000 CITOKHOM XUMHYECKON PEaKIIMH OMPEIEIIICTCS CKOPOCTHIO CaMOM OBICTPOM
ee CTaJuu;

B) CKOPOCTBIO CaMOM MEJIJIEHHOM CTaJuu OMPEAEISIETCS CKOPOCTh CI0KHOU XUMHUYECKOMN
peaKInu, €CIM OHA COCTOUT U3 psijia NapaJlIeIbHbIX PEeaKIUii;

') CKOPOCTBIO CaMOU OBICTPO¥ CTaJNH OMPEACIIIETCS CKOPOCTh CIIOKHONW XUMUYECKON pPEeaKIu,
€CJIM OHA COCTOUT U3 psijia MapaJlIeIbHbIX PEaKIU.

5. BribepuTte ypaBHEHHE peakiliu, COOTBETCTBYIOIIEE CTAHIAPTHON SHTAIBITNN 00pa30BaHUS
ArH298° coennnaenns Ca(H2PO4)2 H0:

a) Ca(H2POa)2(xp) + H2O(k) = Ca(H2PO4)2"H20 (kp);

0) Ca(tB) + 6 H(r) + 2 P(kpacHslii) + 9 O(r) = Ca(H2PO4)2"H20 (kp);

B) Ca(tB) + 2 P(Genbrit) + 4,5 O2(r) = Ca(H2PO4)2"H2O(xp);

I') BEPHOTO OTBETA HET.

6. Kakue cocTossHUS pa3TuIHBIX Ta30B WIH KUIKOCTEH HA3bIBAIOT COOTBETCTBCHHBIMH: a)
COCTOSIHUSI TIPU OJIMHAKOBBIX TEMIIEpATypax U JaBICHUSX;

0) cOCTOSIHUSI IPU OJIMHAKOBBIX 00bEMAX U TEMIIEpATypaX;

B) COCTOSIHUSI PA3HBIX BEIIECTB, UMEIOIIUE OJIMHAKOBBIC 3HAUCHUS IPUBEICHHBIX TEPEMEHHBIX;
') COCTOSIHUSI PAa3JIMYHBIX BEIIECTB, UMEIOIINE OJIMHAKOBBIE KPUTHUECKHUE OOBEMBI.




7. UneanbHblii ra3 pacuupsercs ot oobeMa V1 1o od6bema V2. Pabora paciupenus Oyner
MaKCUMAaJIbHOM, €CJTH Ta3 PaCIIUpSICTCsI

a) oOpaTUMO U U30TEPMUUECKU; 0) oOpaTuMoO U aINabaTUYECKU;

B) HEOOPATUMO U30TEPMUUYECKH; r) 00paTUMO U U300apUUYECKH.

8. B kakux ciry4asx MOYKHO TIPeHeOpeYb Pa3HOCTHIO MKy H3MEHCHUEM SHTAIBITUN U
M3MCHCHHEM BHYTPECHHEH SHEPTUU PEAKIINH:

a) €CIIM B PEaKIMy y9acTBYIOT TOJIBKO BEIIECTBA B KOHJEHCHPOBAHHOM COCTOSIHUM;

0) eclii BCe YUYACTHUKHU PEAKIMK — ra3000pa3HbIe BEIIECTBA;

B) €CJIM B XOJI¢ pEaKIINH JIaBJICHUE HE U3MCHSICTCS;

T') €CJTU PEaKIUs MIPOTEKAET MPU TTOCTOSHHON TeMIIEpaType.

9. Ilepexox ra3a U3 COCTOSTHUS A B COCTOSIHUE B MOXHO OCYIIIECTBUTH TPEMs CIIOCOOaMM
(cm.puc). B kakom ciryuae paboTa HajJ ra30M MUHUMAJIbHA?

a) mo mytu 1 0) mo mytu 2 B) 1O MyTH 3 r) OJMHAKOBa BO BCEX CIydasn
1) OJMHAKOBAa U MUHUMAaJbHa i yTH 1 u 3.
P B B
AL
- A 10. Jl;ia HEKOTOPOM peakly U3MEHEHHE TeITNTIOEMKOCTH KaK (byHKIII/I;I 0
J > TEeMIIepaTyphl npeacrapieHa ypapHeHuem ACp = Aa + AbT + AcT<,
! V rae Aa; Ab u Ac - koaddunmenTsl, koTopsie 6osbie Hys. Kak

3aBUCHUT TEIIOBOM 3P EKT peakiuu OT TEMIEPATYPHI:
a) C pOCTOM TeMIIepaTyphl CHUKAETCA  0) C MOHMWKEHUEM TeMIIEpaTyphl pacTeT
B) HE MEHSIETCS I') C IOHWKEHUEM TEMITEPATypbl CHUKAETCS
11.TIpu nasnenun 26,6-10° Ta nuknorekcad (1) ¥ STUIALETAT (3) KATIAT OPH OJAUHAKOBOI
Ttemmeparype. YeM MOXXHO 0OBACHUTD, YTO MPU HOPMATLHOM JABICHUU T IIUKIIOTEKCAHA
BbINIE Ty dTHAIIETATA HA 3,6 °C:
2) AVyap(11) > AVrap(0); 6) AVip (1) < AV (O);
B) A Hyen (H) > AHyen (3), F) AHyen (H) < AHyen (3)
12.Yemy paBHO AGyen U AFyeq TIPH paBHOBECHOM MCTIAPEHUHU | MOJB )KHIKOCTHU TIPU
temrieparype T, eciii map cUUTaTh UJI€ATIbHBIM ra30M:
a) AG=-RT,AF=0; 6) AG=0,AF=-RT;B) AG=AF=RT; 1) AG=AF =0.
13.Nmeetcs uaeanbHbIN pacTBop U3 aetydero (A) u Henerydero (B) kommonentoB. Kak
MEHSIETCSl 0011Iee NaBIEHUE HACHIIIIEHHOTO Mapa HaJl paCTBOPOM C U3MEHEHUEM COCTaBa:
a) OHMXKAETCS C POCTOM KOHIIeHTpauuu B 0) HEe MeHsAeTCA
B) MOBBIIIAETCS C POCTOM KOHUEHTpalluk B ) 3TO 3aBUCUT OT TeMIEPATYPhI
14.T1o 3axony I'enpu pacTBOPUMOCTD ra30B:
a) YBEJIMUUBAETCS C YMEHBIIIEHUEM €r0 JIaBICHUS;
0) HE 3aBUCHUT OT JaBJICHUS Ta3a;
B) YBEJIMUYUBAETCS C BO3PACTAHUEM JABIICHHUS T'a3a;
T') OMpeAeNsAeTCs TOJIbKO KOHCTaHTOU ['eHpu.
15.Cornacho I 3akony KoHoBasioBa B mape HaJi pacTBOpPOM OO0JIbIIIE€ IO CPABHEHUIO C PACTBOPOM
a) pacTBOpPUTEIIS; 0) pacTBOPEHHOI'O BEIIECTBA;
B) paCTBOPUTENS U PACTBOPEHHOTO BEILIECTBA TOPOBHY;
I') JIETKOJIETY4ero KOMIIOHEHTA.
16. Eciii Ha quarpaMMe pacTBOPHUMOCTH UMEETCS HIDKHSIS KPUTHUYECKAsl TEMIIepaTypa, TO C
POCTOM TeMIepaTypbl B3aUMHAsI PACTBOPUMOCT:



ABC X KUJIKOCTHU:

a) HE MCHAETCH; 0) cHayasa MOBBIIIAETCS, 3aTEM MOHUKACTCH;
B) MOBBIIIACTCS; T') MOHMXKAETCS.

17.MoryT 511 OpsIIOK peaklMi U MOJIEKYJIAPHOCTh ObITh APOOHBIMU BETUUUHAMM:
a) HeT; 0) na; B) MOPSIIOK — J1a, MOJIEKYJISIPHOCTh — HET;

I') MOJIEKYJISIPHOCTD — Jia, MOPSIOK — HET.

18.Ecnu Temmeparypa, KOHCTAHTBI CKOPOCTH U HadallbHbIe KOHIIEHTPAIIMH HCXOAHBIX BEIIECTB
OJIMHAKOBBI, TO PEAKIIMA KAKOT'0 IMOPS/IKa 3aBEPIIUTCS PAHBIIIE:
a) BTOPOTo 0) HyJIEBOTIO; B) MIEPBOTO; ') TPETHETO

19./I1s ompeienicHHs KOHCTAHTBI CKOPOCTH PEAKIMK BTOPOTO MOPsAKa rpad)uIeCKuM METOI0M
CIIEAYET MOCTPOUTH rpadK B KOOPAUHATAX:
a)lnc—t; 0)1/c—t;, B)1/c—1N; r)c—1/t 1) BepHOro OTBETA HET.

Omxkpoimule
20./Ins rpaduueckoro ompeaesieHUs] 3HAUCHUs DHEPTUU aKTUBAIIMU B YpaBHEHUU ApPPEHHYC

HEOOXOMMO  MOCTPOUTH  rpaduk B  KOOpAMHATAX mnh k = f (T
1) Bepno; 2) Hesepho.

21.CornacHo Tteopun AppeHuyca paccuutaiite 3Hauenue pH u pOH BomHoro pactBop
ruipokcuaa kanusa c koHueHtpamuedn 0,01 M. B orBere mpuBeauTe ABa LENBIX YHCII:
pa3zieJICHHBIX OJJHUM MPOOEITIOM.

22. ImeroTcst BOAHBIE PACTBOPHI TIIFOKO3BI M XJIOpHJIAa HATPUS OJIMHAKOBOW KOHIEHTpAIHL
CpaBHUTE OCMOTHYECKOE MJABJICHHE JTUX JIBYX PacTBOPOB. SIBIAIOTCS JU 3THU PaCTBOPI
nzotonnueckumu? [lpuBeauTe nBa OTBETa Kak JABa OTIAEIBHBIX MPEIIOKEHHUS.

23.1lycth umeeTcss 1 MOJIb BOJBI B Pa3HBIX arperaTHBIX COCTOSHUSAX: Tap, KUJIKOCTb U JIE]
CpaBHUTE MeXAy COOOU SHTPOIUU TPEX arperaTHbIX COCTOSHUIMA.

24.B snemenTtapHoi peakiuu THna 2A — B HauanbHas KOHIIEHTpalus BellecTBa A paBHa
MOJIBJT 1. Uepes 10 MUH OT Haydalla peakuMM KOHIIEHTpauus BemiecTBa B cocrtaBuia 0,
MOJIb )T L. BBIMMCINTE KOHCTaHTY CKOPOCTH 3TOH peakiuu. OTBET IpUBEIUTE B [ MOIb

MUH '] ¢ TOYHOCTBIO 10 AECATHIX.

Knrouu ona OIIK-6

Bomnpocsr 1 2 3 4 5 6 7 8 9
OtBeThI b B b r b B r A B
Bomnpocsr 10 11 12 13 14 15 16 17 18
OtBeThI r B b A B r r B r
Bomnpocsr 19 20 21 22 23 24
OTBeTHI B 1 12:2 OcMotuuec | DHTponus 0,9
KO€ napa
JaBIICHUE | HAMOOJIBIII
pacTtBopa as,
XJopuIa SHTPOMUS
HATpUS JbJIA -
OoJIbIIIE, HaMMEHBIII
yeMm asl.
pacTtBopa
TJIIOKO3EL.
PactBopsI




HC
SABJIAIOTCA
HN30TOHHYECC
KHUMHU.

[1K-1
3aKpBITHIE:

1. [IpuBoaMMBIE B TAOIHMIIAX CTAaHAAPTHBIE TEIUIOBBIE APPEKTH XUMUUECKUX PEAKIIUI, TPOTEKAIOINX 0e3
ydacTus ra3os, 1) Ipu NOCTOSIHHOM JaBJIEHUU U 2) NIPU OCTOSIHHOM 00bEME:

a) MepBbI MEHBIIIE BTOPOTO; B) paBHbI MEXy COOO0M;
0) nepBbIi 00JIbILIE BTOPOTO; I') BO3MOKHBI BCE BapUaHTHI.
2. CnpaBouHbIE JaHHBIE TT0 TETUIOEMKOCTSIM Ia30B IO3BOJISIOT CIENATh 3aKII0UEHHE:
a) otHomenue Cp/Cy GOJIbIIIEe SAUHUIIBL; B) otHotenue Cp/Cy paBHO eTUHHIIE;
0) orHomenue Cp/Cy MEHbIIIE STMHUIIB; r) otHomeHne Cp/Cy CTpEeMHTCS K HYIIO.

3. CormacHo CIIpaBOYHBIM JTaHHBIM SHEPTHI pa3pylIeHHs] KpUCTAJUIMYECKON PEIIeTKH HEKOTOPOU COJH
0oJbIIIe, YeM CyMMapHas TEIUIoTa coJIbBaTallui KaTHOHA U aHUOHA (TI0 MOJTYJII0) ATOM e COJU. DTO
0003HaYaeT, 4To MPOIIECC PACTBOPEHUS COJIU:
a) 9K30TEepMUYEH; B) TEIIOBO 3(h(heKT OTCYTCTBYET;
0) PHIOTEepPMUYEH; ') BOBMOXKHBI BCE BAPHAHTBHI.
4. CpaBHHUTE MexAy co00i TaOnUyHBIE 3HAYEHHUS OHHTPONHMM (MIPU CTAHJAPTHOM Temmeparype)
1 MOJIb KpHCTAJUTHYECKOTO BelecTBa (Syp) ¥ 1 MOIb ero mapos (Sy):
a) Sgp > Sn ; B) Skp = Si ;
0) Sip < Su; T') BO3MOJKHBI BCE BapUaHThI
5. [lns pactBopa BemiecTBa A B pactBoputesie B BeimosHseTcs 3akoH ['eHpu; KOHCTaHTHI [ eHpr MOXKHO
HailTu B copaBouHukax. Kak cBsi3aHbl Mexay co00#l CTaHZAPTHBIE XHMUYECKHE IMOTEHLUAIIBI
BellecTBa A B MapoBOM M KHIKOM (a3ax?
a) Wi(A) > p™P(A); B) W(A) = u™ (A);
0) W(A) <u™ (A); T') BO3MO>KHBI JTIOOBIE COOTHOIIICHHUS B 3aBUCUMOCTH OT YCJIOBHH.
6. Ha quarpamme cocTosiHUS AaBlI€HUE-TEMIIEPATYPa OJJHOKOMIIOHEHTHOM CHCTEMBbI UMEIOTCS TOUKH, AJIS
KOTOPBIX CTEeNEHb CBOOOIbI paBHA 1ByM. KakoMy unciay paBHOBECHBIX (a3 OHa OTBEYAET:

a) l; 0) 2; B) 3; r) 4.
7. C poctom TemrepaTypbl KOHCTAaHTa PABHOBECHSI XUMHUYECKOH PEaKIIHH:
a) TIOBBIIIACTCS, 0) yObIBaeT;
B) HE U3MEHSETCS, ') BO3MOXXHBI JIIOOBIC BAPUAHTBHI.
8. C pocTOoM KOHIIEHTpAIIMH PEareéHTOB PaBHOBECHBIN BBIXO/I MIPOYKTOB XUMHUECKON PEaKIINHU:
a) TIOBBIIIIAETCS; 0) yObIBaer; B) HE U3MCHSETCS.

9. Eciam wumeroTcs COpaBOYHbIE JaHHBIE MO0 KPUCTANIOXMMUYECKUM paadycaM JIByX HOHOB C
OJIMHAKOBBIMHU 3apsiiaMU Z1 = Z2, MOKHO JIM ONIPEICNIUTh, B COJIbBATHON 000I0YKE KaKOTO U3 ABYX HOHOB
COJIEPKUTCS OO0JIbIIee YUCITIO MOJIEKYNT PACTBOPUTEIIS:

a) y HOHA C OOJILIIUM KPHUCTAJUIOXUMUYECKUM PATHYCOM;

0) y MOHa C MEHBIIINM KPUCTAINIOXUMUYECKIM PAJTUYCOM;

B) HE 3aBUCHUT OT pa3Mepa HOHa;

T') ONPEJENUTh HEeNb3S.
10. Tlpomecc »SNEKTPONUTUYECKOM TUCCOIMAIMM HEKOTOPOM COJM OMNHCHIBACTCS ypaBHEHHUEM:
KA=v.K*+v_A* Kakas TepMoJHaMHUYECKas aKTHBHOCTh MOKET OBITh OIICHEHA KCIIEPHUMEHTAIBHO:

a) KaTHOHa (a+); 0) annoHa (a_);

B) Cpe/iHe-HOHHas (a+); r) Mo0as U3 NePEeYNCICHHBIX.
11. CornacHo o0menpUHATON KIacCH(PUKAIIUHN dTEKTPOIOB KaKasi U3 CUCTEM IMPEICTaBISET PABHOBECHBIN
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIN 2JIEKTPOI:

a) Cu | Cu*, Cu?"; 6) Cu | Cu?*;

B) Pt | Ag*, Cu?* r) Pt | Cu*; Cu?*,



12. B Tteopum [leOasi-XIOKKels CpeaHe-HOHHOTO KOX(PQPUIIMEHTa aKTUBHOCTH pa3Mmep "HOHHOM
aTMocdepsr" (1e0aeBCKUi paauyc IKpaHUPOBAHUS) C POCTOM KOHIIEHTPAIIMH HOHOB:
a) HE U3MEHsIETCS; 0) pacter; B) NAJAET; T') MEHSIETCS CIIOKHBIM 00pazoM.

13. Hampspxenune nenu My | Ly || L2 | M2 Gonbiie Hyoist, a men Mz | L2 || L1 | M1 menbiie vyns. Kakas u3
LIETIEN 3alMcaHa BEPHO:

a) repBasi; 0) BTOpAS; B) 00e; ') HU OJIHA.
14. V3BecTHO, 94TO MOJISIpHAS SJIEKTPOIPOBOAHOCTD PACTBOPA JIEKTPOIUTA YBEIHUUBACTCS C POCTOM
TeMreparypbl. 3T0 00yCIOBIECHO TJIABHBIM 00pa3oM:

a) UI3MEHEHHEM MeXaHH3Ma IePeH0Ca HOHOB;

0) CHIDKCHHEM KHHEMaTUYeCKOU BSI3KOCTH;

B) UI3MEHEHUEM JTUDJIEKTPUIECKON MPOHUIIAEMOCTH.
15. B kakux pactBoputessix nousl H3O" 1 OH™ He 06121a10T aHOMAIIBHO BBICOKOM
ANIEKTPOTPOBOIHOCTBIO:

a) NpoTO(UIBbHBIX; 0) IPOTOreHHBIX; B) allpOTOHHBIX.

16. Kakoe u3 ycioBuii BbI0Opa CTaHAAPTHOTO COCTOSTHUSA /ISl KOMIIOHEHTOB PacTBOpaA 3JIEKTPOJIUTA
SIBJISIETCS BEPHBIM:

a)ag;tag:a?; 6)a03=ag¢a(,);
B)ag:a(j:ag; r)ag;tag;ta(j.

17. CornacHo oOmenpuHATON KJIacCU(PUKAIINHU STEKTPOIHBIX CUCTEM IEKTpoIoM | poaa aBisercs:
a) Ag | AgCl| Cl—; 6) H | Hz ; B) Cu®" | Cu*; r) Ag' | Ag.

18. CranmapTHBIN 3JIEKTPOTHBIA MTOTEHIIAAT BOJOPOIHOTO JICKTPOIa IMOJIaraloT PaBHBIM HYITIO TPH:
a) T=0 K 6) T=298 K B) mo0bIX T.

19. KoHcraHTa TUAPOIM3a COTM CJIa00# KUCIOTH U CHIILHOTO OCHOBAHHS OMHMCHIBACTCS COOTHOIICHHEM
CIIeTYIONNX TaOJUYHBIX BEJTUYNH:
a) Kr=Kw/ Knucc; 0) Kr= Kmce/ Kw;  B) Kr=Kw-Knucc; r) Kr= Kaucce + Kw
20. B cripaBOYHBIX U3[IaHUAX HAWICHBI KOHCTAHTHI AUCCONUAMU ABYX cladbix kuciaoT K1 u Ko, CunbHO
paz0aBlICHHBIE BOJHBIC PACTBOPHI ATHX KUCJIOT UMEIOT OJHY M Ty K€ MOJIAPHYIO KOHIICHTpanuio. Ecim
K1>K3, To:
a) pH1>pHz; 6) pH1<pHz; 8) pH1=pH2.

21. CranaapTHas IJIOTHOCTh TOKa 0OOMEHa io JIBYX pa3HbIX HOHHO-METAJUTMYECKUX IEKTPOJIOB paBHa 10~

3 AJem? m 10° A/em?. Kakoit M3 3THX SIEKTPOJIOB XapaKTepH3yeTcsl MOBBIIIEHHBIM MOJIAPH3alOHHBIM
COMPOTHBIIEHUEM CTaJIUU IIepexo/a 3apsijia:

a) C HU3KUM io ; 0) ¢ BBICOKHM io ; B) HE 3aBUCHUT OT io :

OTKpBITBIC

Kpurepun oueHuBaHus:
e 2 Qamia — yKa3aH BEpHBIN OTBET;

e ( OanoB — yKa3aH HEBEPHbIH OTBET.

22. YeM NpUHLIUIHNAIBHO OTIIMYAIOTCA XUMUYECKHE LIEMH OT KOHIIEHTPALlMOHHBIX ?

Paznuunem mMatepuanoB aHO/ia M KaTo/1a; MPOTEKAaHUEM XMMHUYECKONW peakny.

23. Ha xaToqHO# MoJsIIpu3aliMOHHOM KPUBOI HEMOABMKHOTO IEKTPOIa OOHapykeHa 00JacTh
HE3aBUCUMOCTH IJIOTHOCTH TOKA OT MEpEeHANpsDKEHUs, IPHUEM BpallleHUe JIEKTPoJia MPUBOJIUT K POCTY
IUIOTHOCTH ToKa. Kakasi cTaus siBJIseTCsl CKOPOCThONPEAETAIONIEH B 3JIEKTPOXUMHUUECKOM IpOIIeCCe,
MIPOTEKAIOIIEM B IaHHOH cucTeme?

Huddysuonnas.

24. Bcerma nM CyIIECTBYET pa3iMyhe MEXJTy KOHCTAaHTaMU pPAaBHOBECHs, BBIPAKEHHBIMH Uepes3
napUyalbHble aBJICHUS U MOJISIpHbIE KOHLIEHTpAIUU?

Paznuuuii HeT, eciM B peakliu HET U3MEHEHHUs 00beMa.



25. Haiitu CcTaHmapTHYIO MOJISIPHYIO SHTANBINI0 00pa3oBaHUS aMMHaKa Ha OCHOBAaHWUU aHHBIX O
peaxiusx B ra3oBoi dasze:

a) 2H,+0,=2H,0, A H,, K =-57168%;

Monb !

6) 4NH,+30,=6H,0+2N,, A Hi,, =-1530,26 2,

MOTb

OtBer nmpuBeuTe B KJ>K/MOJIb C TOUHOCTBIO JIO LIENBIX.
CranmapTHYIO MOJISIPHYIO SHTAJIBINIO0 00pa30BaHUsl aMMHUAaKa MOXHO HAaWTH, MOJIB3YACh 3aKoHOM [ 'ecca u
KOMOMHUPYsE peakiuu: 4 * [(a)*3-(6)]=-571,68*3-(-1530,26)=-46 (xIx/M0JIb).
26. Koncranra paBHoBecust Kp peakunu Hz + 12 = 2HI ipu 717 K 1 ucXoaHBIX KOIMYECTBAaX BOJAOPOIA H
nona mo 1 monb paBHa 46,7. UeMy paBHa KOHCTAaHTa DPABHOBECHUSI 3TOW peaKklUU, €CIU HCXOIHbBIC
KOJIMYECTBA I'a30B PaBHBI 2 MOJIb?

KoHcranTa paBHOBECHS HE 3aBUCHUT OT HUCXOHBIX KOJIMYECTB peareHToB. Otuert: 46,7
27. TabmuuHoe 3HAUEHHE MPEACIBbHON MOJIIpHON snekTpornpoBoaHocTH pactBopa KCIOs4 npu 18°C
cocraBmster 122,7 Om Lam>moms™. Uncno mepenoca HoHa Clo, pasno 0,479. Haiiti mpenenbHyro

AIEKTPUIECKYIO TOIBHKHOCTH 3TOTO HOHA B pacTBope. OTBET MPUBEIUTE C TOYHOCTHIO JIO MENbIX B OM ™
LM% Mons ! (6e3 yKa3aHMs eMMHNIL H3MEPEHHs).

[ToABMKHOCTH PaBHA TIPOU3BEICHUIO YHCIIA TEPEHOCA HOHA HA MOJISIPHYIO 3JIEKTPOTIPOBOIHOCT:
0,479*122,7=59 (OM’I-JIMZ-MOJIL'l)
28. Berunciuts E° ans peakuuu (1) Oz + 2H30" + 2¢ = H0; + 2H20,

0,,H,0,|Pt
€CJIM CTAaHJAPTHBIE DIIEKTPOAHBIE MOTEHIMANbI s peakiuil (2) Oz + 4H30" + 4¢- = 6H20

u (3) H,02 + 2H30" + 2¢ = 4H,0 cOCTaBISIOT COOTBETCTBEHHO: Egz,HZOIPt =1,229 B;

EIE)|ZOZ,H20|Pt =1776 B.

OTBeT npuBEIUTE B MIJUTUBOJIBTAX C TOYHOCTHIO JIO MEJNBIX (HE YKa3bIBasi €IMHUIIBI H3MEPCHUM ).

CraHmapTHBIM TOTEHIMAT MOXXHO paccyuTaTh, KOMOMHUPYS BHaudaje sHeprun ['mOOca peakumii mms
nonydeHus: uckomoi: (1) = (2)-(3). VuurbiBasg OCHOBHOE YpaBHEHHE OJIEKTPOXUMHYECKOU
TepMoauHamMuKH, 3anumem: -2FE(1) = -4FE(2)-(-2FE(3)), rae F — uucmo dapanes. Orcrona E(1) =
2E(2)-E(3) =2*1,229-1,776=0,682 (B) = 682 MB.

29. CranmapTHBIM TOTCHIHAI KaJAMHEBOTO 3jekTpona paBeH -403 mB. Kakoe 3HaueHue moTeHIMa
KaJIMHEBOTO 3JIEKTPOJa MPUHUMAET B PACTBOPE C aKTUBHOCTHIO MOHOB Kaamus a(Cd2+) = 1 ? OtBer
MPUBEINTE B MIJUTMBOJIBTaX C TOYHOCTBIO JI0 MEJIbIX (HE YKa3bIBas CAMHHUIBI U3MEPCHUIN).

-403 MB, Tak Kak CTaHJApTHBIA MOTEHIHA]I — HTO MOTEHIHWAA MpPU EIUHUYHON AaKTUBHOCTH
MTOTEHITUAJIONPECTIAIOMIUX HOHOB, B IAHHOM CJTy4ace — HOHOB KaJIMHSI.

30. CrangapTHbIi TMOTEHIMAT MeaHOro JAyekTpona paBeH 0,34 B. CraHmapTHBIA MOTEHIIHAAT
xyopuacepeOpsiHoro  snektpoaa paseH 0,2 B. Kakoil anekTpon  sIBASETCS  KaTOJOM B
ANEKTPOXUMHUYECKOW IIEMH, COCTABJICHHOHW W3 MEIHOTO M XJIOPHUJICEPEOPSHOTO AIICKTPOJIOB B
CTaHJIAPTHBIX YCIOBUSAX?

MenHbiii, Tak Kak KaTOJIOM SIBJISIETCS JJICKTpOJ C OoJjiee TMOJIOKHUTEIbHBIM (MEHEE OTPHUIATEIIHHBIM )
MMOTEHIIMATIOM.

31. CraHpmapTHBIM TOTEHIIMAT ITMHKOBOTO AyekTpona paeH -0,66 B. CranmapTHBIM TOTEHIIHAI
xjopuacepedpsHoro anekrpoaa paseH 0,2 B. VYkaxure mnoiypeakuuioo, KoTopas OyneT
CaMOIIPOU3BOJIBHO MPOTEKATh HA AHOJE SJIEKTPOXMMHUYECKOM IENHU, COCTABIECHHON M3 LIMHKOBOTO M
XJIOPUJICEPEOPSHOTO ANEKTPOIOB, B CTAHIAPTHBIX YCIOBHIX

B naHHON 1enmu aHOMOM SIBIISETCS LMHKOBBIM AJIEKTPOJ, TaK KAaK €ro MOTEHIMal OTpUIlaTelIbHEE.

VYuuThiBas, 4TO Ha aHOJE MPOTEKAET PEAKLMs OKUCIEHUS MOIYPEAKIHUIO CIEAYET 3anucaTh Tak: Zn =
Zn%t + 2e”

Knrwuu ona IIK-1
|Bompocet | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 |




OTtBeThI B A b b B A r A b
Bormpocsr 10 11 12 13 14 15 16 17 18
OTtBeThI B r B A b B B r B
Bormpocsr 19 20 21 22 23 24 25 26 27
OTtBeThl A b A pazmun | quddysuo | Paznuunmii -46 46,7 59

eM HHast HET, €CITU

Martepua B PCAKITUU

JIOB HET

aHoJza W3MEHEHU

Karona, s 00beMa

poTeKa

HUEM

XHUMHYEC

KO

peakun
Bormpocsr 28 29 30 31
OT1BeThI 682 | -403 | memuw! | Zn = §n2+

o + Z2e

u




	10. Место учебной дисциплины в структуре ООП:
	обязательная часть блока Б1
	Требования к входным знаниям, умениям и навыкам: уметь дифференцировать и интегрировать элементарные функции, знать специальные интегралы, основы линейной алгебры, молекулярной физики и классической термодинамики.
	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:

