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PABOYASA MPOrPAMMA YYEBHOW ONCUUNINNHDBI
B1.0.11 ®usunyeckaa xummsa

1. Koo 1 HamumeHoOBaHMe HanpaBneHua nogrotosku/cneymnanbHocTh: 04.03.01 Xumua
2. Mpodnnb nogroToBkM/cneumnannsauus:
MpuknagHaa xumma
3. KBanudumkauma BbinyckHuka: bakanaBp
4. ®opma oby4yeHus: OyHasn
5. Kacdbegpa, otBevarowwan 3a peanusauymro amcuunnuubl: 1004 dmnsnyeckon xmummm

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

7. PekomeHgoBaHa: HMC xumuyeckoro cdakynbTteta oT 19.04.2022, npotokon Ne3

8. YuebHbIN roa: 2023/2024 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 y4yebHoU OuCyUMNIUHbI:
— 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 Xumu4yeckol u
3/1IEKMPOXUMUYECKOU 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 3NieMeHTapHble (PYHKUUMU, 3HATb cheuuarnbHble WHTerpanbl, OCHOBbI
NUHEeNHOMN anre6pbl, MOMEKYNAPHOW (PU3NKU M KITacCUYECKON TepMOOUHAMUKM.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHMA MO AUcCUMNNMHe/MOoAyMio (3HAHUA, YMEeHUS,
HaBblKU), COOTHECEHHbIE C MIaHMpPYEeMbIMU pe3yribTaTaMU OCBOEHUA 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 pesynbTaThbl
MHTEpPNpPeTMpOBaTh XUMUYECKMX YMeTb: NPUMEHSATb TEOPETUYECKME OCHOBbI
pesynbTarthl 3KCMEPUMEHTOB, TEPMOAMNHAMMKM U KUHETWKM NPU peLLEHNN
XUMUYECKMX HabnogeHUn n npodeccrmoHanbHbIX 3agav;
3KCMNEPUMEHTOB, N3MEPEHUI, a TaKKe
HabnogeHUn n pes3ynbTaTbl pacyeToB MmeTb HaBbIKK: NCNOMNb30BaHNS
N3MepeHni CBOWICTB BELLIECTB 1 TEOpPEeTUYECKMX OCHOB PM3NYECKON XMW
maTtepuasnos NPV peLLEHNN SKCMEPUMEHTANbHbIX 3a4au.
OlNK-1.2 | Npeanaraet
MHTEpnpeTaumio
pe3ynbTaToB COOCTBEHHbIX
3KCMEPUMEHTOB U
pacYeTHO-TEOPETUHECKUX
paboT ¢ ncnonb3oBaHNEM
TEOPETUYECKUX OCHOB
TPaOMLMOHHBIX Y HOBbIX
pasaenoB XMMUM.
OrK-1.3 | ®opmynupyeT 3aknoyeHns
1 BbIBOAbI MO pesynbTatam
aHanmsa nuTepaTypHbIX
OaHHbIX, COBCTBEHHBIX
3KCMEPUMEHTANbHbIX U
pacYeTHO-TEOPETUYECKUX
paboT XMMMYecKo
HanpaBneHHOCTU
Or1K | CnocobeH OlK-2.1 | PaboTtaeT ¢ xumm4eckummn | 3HaTb: TeOpeTUYeCKme OCHOBDI
-2 NpoBOANTL C BELLEeCTBaMu C 3KCNEPUMEHTarbHbIX (PUNKO-XUMUYECKMX
cobntoaeHnem cobnrogeHneM Hopm N 3NEKTPOXMMUYECKUX METOLOB; NpaBuna
HOPM TEXHMKM TEXHUKM Ge3onacHoCTH TEXHWKN 6e3onacHoCTV Npu 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;
y4acTnem XMUMMYECKOTO 1 ha3oBoro 0asoBbIMM NpYeMaMy NpegynpexaeHns u
COCTaB BELLECTB U NUKBMOALMW  MOCNEACTBUA  aBapUMHbIX
MaTepurarioB Ha MX OCHOBE | CUTyaLWiA.
OlNK-2.4 | MNMpoBoauTt uccrnegoBaHue
CBOWCTB BELLECTB 1
MaTepuaros
MCMosbL30BaHNEM
CEPUNHOro Hay4yHoro
obopyaoBaHus
OlIK | CnocobeH OrlK-3.1 | MNpumeHsieT 3HaTb: TeopeTn4eckne oCHOBbI 6a30BbIx
-3 NPUMEHSTb TeopeTnyeckme u MeToAMK PU3MKO-XMMUYECKOrO aHanunaa;
pacyeTHo- nonyamMnupuyeckue
TeopeTnyeckme MOZENWN NPY PeLLeHNI YMeTb: peannsoBatb Ha npakTuke
mMeToabl 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
BbIYVCIINTENBHON XUMUYECKOW
TEeXHUKW. HanpaBJ1e€HHOCTW.
OrlK | CnocobeH OlNK-6.1 | lNpeacraenset 3HaTb: OCHOBHbIE (hOPMbI
-6 npeacraensATb pesynbTatel paboTbl B | camocToATenbHON paboThbl ¢ y4ebHON
pe3ynbTaTbl CBOEN BMOE OT4YeTa Ha PYCCKOM | nutepaTypon;
paboTbl B YCTHOW U A3bIKE.
NMCbMEHHON dhopme YMeTb: cMcTemMaTnsmMpoBaTh 3HaHWS,
B COOTBETCTBUM C OlK-6.2 | lNpeacraenset NOJSTyYEHHbIE B XO4€ ayAUTOPHbIX 3aHATUN;
HOpMamu n NHGOpMaLIIO
npasunamu, XMMUYECKOTO cogepaHns | Bnagets: OCHOBHbIMMU meTogamu
NPUHATBIMU B C y4yeToM TpeboBaHMW | MpeacTaBneHnMs pesynbTatoB paboTbl B
npodeccnoHanbHo oubnuorpadumyeckomn BMOE OT4YeTa Ha PYCCKOM W aHITIMNCKOM
M coobLecTse. KynbTypbl. A3blkax.
OlK-6.3 | lNpeacraenset
pesynbTatel paboTel B
BMOE Te3nCoB [OKNada Ha
PYCCKOM U @HIIIMNCKOM
A3blkE B COOTBETCTBMM C
HOpMaMuM U1 MnpaBunamMu,
NPUHATLIMA B XMMUYECKOM
coobLuecTBe.
OlK-6.4 | F'oTOBUT Npe3eHTauulo Mo

Teme paboThl "
npeacTaensieT ee  Ha
PYCCKOM W @HITUIACKOM
AA3bIKax.

12. O6beM AucUMNNnHbI B 3a4eTHbIX eauHMuax/yac. — 15/540.

Pdopma NpoMeXYTOHYHOMN aTTeCTaLUMUUN 3adyem, IK3aMeH




13. TpyaoeMKocTb NO BUAaM y4e6HOM paboThbl

TpyooeMKoCTb
Bug y4ebHom paboThbl Bcero Mo cemecTpam
3 4
AyaUTOPHbIE 3aHATUSA 348 178 170
nekuum 122 68 54
npakTu4yeckme - - -
B TOM 4ucne: nabopartopHble 210 102 108
rpynnosble 16 8 8
KOHCynbTauum
CamocrosTenbHas paborta 120 74 46
B TOM YuCrle: KypcoBasi paborta (MpoekT) +
dopma NPoOMEXYTOYHOM aTTecTauum 72 36 36
WToro: 540 288 252

13.1. CopepxxaHue gUCLUUNIUHDbI

HanmeHoBaHue
pasgena
ONCUUNMNUHbBI

Ne n/n

CopnepaHue pasgena aucumnunHbl

Peanusauua pasgena
OVCLUMNNUHBI C
MOMOLLIbIO OHITaWH-
Kypca, QYMK

1. Nekuun

1.1 MepBbI 3aKoH
TEPMOANHAMUKMN.

Tepmoxumus.

MpeomeT, 3agaun, meTodbl U pasgenbl hUsnyeckomn
XumMun. TepmoanHaMUYECKU METOL WCCreAoBaHWUN.
XvMnyeckaa TepmoguHamuka. TepMoanHaMuyeckue
CUCTEMDbI. TepMO,CI.VIHaMI/ILIeCKI/Ie napamMeTpbl COCTOAHUA
CUCTEMBI. YpaBHeHue COCTOSIHUS. YpaBHeHve
COCTOSIHUSA naeanbHoro rasa. KoadhpurumeHT
CKvMmaemocTu. BupuanbHoe ypaBHeHME COCTOSHWMS.
YpaBHeHne BaH-gep-Baanbca. Kputnueckas
Temnepatypa. lMpvHUMN COOTBETCTBEHHbIX COCTOSIHUNA.
BHyTpeHHMe u BHewHue napameTpbl. OOOOLWEHHbIE
cunbl U 060OLLEHHbIE KOOPAMHATBLI. OKCTEHCUBHbBIE U
WHTEHCUBHbIE napameTpbl. Teopema Onnepa.
MapumanbHble MongApHble BenuuuHbl. [locTynat o
TepMoAnHaMn4eckoM paBHoBecun. HyneBow 3akoH
TEPMOANHAMUKMN. TepmognHaMmmnyeckui npouecc.
CamonpownsBornbHble " Hecamonpoun3BosbHbIE,
paBHOBECHbIE " HepaBHOBECHbIE, obpatumble
(kBasuctatmyeckne) u  HeobpaTumble  MPOLECCHI.
DYHKUMM COCTOSIHMA M pyHKUMM npouecca. Moctynart o
CYLLECTBOBAHUN BHYTPEHHEW 3Heprun. Tennota u
paborta. MepBbin 3aKOH TEpMOANHAMMKH.
OKBMBANEHTHOCTb pPasfMYHbIX CrMocoboB nepegayn
3Heprmn. Pabota wu Tennota obpatumMoro u
HeobpaTMmMoro NpoLeCcCoB. TennoemKocTb.
MpmeHeHMe nepBOro  3akoHa K  MNPOCTENLLMM
npoueccamMm € yy4acTveM uearnbHOro rasa. JQHTanbnus.
MpumeHeHne NepBOro 3akoHa TEePMOAUHAMUKA K
MHOFOKOMMOHEHTHBIM 3aKPbITbIM cucTemMam.
Xnmmyeckas nepemMeHHas. Kanopuyeckne
Koo uUMEHTbI. WCTUHHBIA U cpefHuA  TensioBOn
adhgekT XMMUYECKON peakuuu. Tepmoxmmus.
CraHpgapTHble cocTosAHMs. 3akoH fecca n cneacTeust U3
Hero. CrTaHOapTHble SHTanbnNuUM o06pas3oBaHUA WU
cropaHusa BewecTtB. Kanopumetpusa. 3aBucumocTb
TennoBoro  addekrta  XUMMYECKOM  peakumm  OT
Temnepatypbl. YpaBHeHne Kupxroda: npubnmkeHHoe un
ToYHOe peweHne. CTeneHHble psaabl TEMTOEMKOCTH.

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

1.2 BTopoi 3akoH
TEPMOANHAMMKN.
OHTpOnMUsa un

TepMognHaMmn4eCckn

HanpaeneHne CaMOMNpPOn3BOSIbHbLIX NPOLIECCOB.
Moctynat TomcoHa. HekomneHcupoBaHHasi TennoTa
Knayanyca. [MpuHumn aguabaTtHoOW HELOCTMKUMOCTU
KapaTteogopu. NocTynaT o CyllecTBOBaHUN SHTPONMUN —

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




€ noteHumansol
XUMUYECKNX
peakuuin

PYHKUMM COCTOSTHUSA U 0DOBLLLEHHON CUIbl B MpoLeccax
TennoobmeHa. YpaBHeHne BTOPOro 3aKoHa
TEPMOAMHAMUKM Onst obpaTuMbIX U HeobpaTUMbIX
npoueccos. [NpuHUMn BO3pacTaHnsa SHTPOMUMN.
Cratuctunyeckoe TONKoBaHue BTOPOro 3aKoHa
TepmoanHamukn. TepmogmHammudeckas BEPOSTHOCTb.
YpaBHeHve bonbuMaHa. PacyeT uaMeHeHust aHTponum
B pasnuyHbiX npoueccax. AOCOMOTHas 3HTpoMus
BewlectBa. [Noctynat lNnaHka. QHTpPONUS XMMUYECKON
peakumu.

0O6006LeHHoe ypaBHEHME MEPBOrO U BTOPOrO 3aKOHOB
TEPMOAUHAMUKN. dyHOameHTanbHble ypaBHEHUS
'mbbca. MpeobpasoBaHne Jlexangpa.
XapakTtepuctnyeckme ¢yHkumMnM. TepMmoauHamudeckme
noTeHumansl. Kputepum CaMOonpon3BONbLHOIO
NpoTEKaHWs1 MPOLIECCOB W pPaBHOBECUS B 3aKPbITbIX
cuctemax. CooTtHoweHunss MakeBenna. YpaBHeHue
KnanenpoHa-Knaysuyca.

TepmognHamunyeckue noTeHumansl ungeanbHOro wu
peanbHoro  rasoB. YpaBHeHne  [mM66ca-[iorema.
JleTyyectb. OHeprus [mMb6ca XUMUYECKOW peakuuu.
Xumunyeckun noteHunan. BnusHue TemnepaTtypbl Ha
TepMoAnHaMmn4eckme noTeHuymnansl. YpasHeHus mb6ca-
lenbMronbua. Pacuer aHeprum [m66Gca Xxumudeckon
peakumu.
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TepmognHamumka
pacTBOpPOB U
(ha3oBbIX
paBHOBECUI

TepmognHammyeckas  knaccudumkaumss  pacTBOpPOB.
WpeanbHble pactBopbl. [lpegenbHo pasbaBneHHble,
aTepManbHble, perynsapHble pacTBopbl. XUMUYECKUN
noteHuman. YpaBHeHue [unb66ca-[iorema. 3akoHbl
Payna wun TleHpn.  AktuBHOCTb.  KoadhdpuumeHt
akTmBHocTU. PaBHOBecue XuakocTb-nap. 3aKoHbI
'mb6ca-KoHoBanoea. [eperoHka.  KonnuraTuBHble
CBOMCTBA  pacCTBOPOB.  3aKOHbl  PacTBOPUMOCTMW.
YpaBHeHve Llpenepa. 3akoH HepHcta. OkcTpakuus.
Kpuockonusa. Q6ynuockonua. OcMoTU4eckMe SBMEHus.
YpaBHeHne  BaHT-lodda. OcCHOBHbIE  MOHATUSA
TEPMOANHAMMUKM ¢asoBbIX paBHOBECUIA.
CocraBnstowass u  KoMrnoHeHT. dasza. YpaBHeHue
cocTosiHMa asbl. YcnoBue HasoBOro paBHOBECUS.
BbiBoa npaBuna a3 N'mébca n BapnaHTHOCTb CUCTEMBI.
padmyeckoe onucaHve  has3o0BbIX  PaBHOBECUNA.
HOunarpamma coctosiHusA. 'eTeporeHHble paBHOBECUS B
OOHOKOMMOHEHTHbIX cucTemax. dasoBble nepexoabl
nepBoro M BTOPOro poga. JHeprns [wmbbca npu
a3oBbIX  MpeBpalleHUsX B OOHOKOMMOHEHTHbIX
cuctemax. TepmoamHamMuMyeckui BbIBO4 Auarpammbl
COCTOSIHUSI OLHOKOMIMOHEHTHOW CUCTEMbI C MOMOLLBIO
KPMBbIX  M300apHO-U30TEPMMYECKOrO  MOTeHuuMana.
da3oBble nepexofbl YUCTbIX BeELLECTB. YpaBHeHue
KnanenpoHa-Knaysuyca. [uarpammbl COCTOSHUS BOAbI,
cepbl, ¢ocdopa. [llonmmopdHble npeBpalleHns B
OLHOKOMMOHEHTHON cucrteme. 'eTeporeHHble
paBHOBECUSA B ABYXKOMMOHEHTHbLIX CUCTEMaXx. YCnoBus
paBHOBecusi  da3. TepMOAMHaAMMYECKUA  BbIBOS,
OCHOBHBbIX TMNOB auarpamm COCTOSIHUSA
OBYXKOMMOHEHTHBIX CUCTEM C MOMOLLBI  KPWBbIX
n300apHO-N30TEPMNYECKOrO NoTeHumana. [ByxdasHoe
paBHOBECHUE: OBYXKOMIMOHEHTHbIE CUCTEMBI c
HEOrpaHWYEHHOW W OrPaHUYEHHOW PaCTBOPUMOCTLIO
KOMMOHEHTOB.  [IBYXKOMMOHEHTHbIE  CUCTEMbI  C
3BTEKTUKOMN. [eTeporeHHkle paBHOBECKS B
TPEXKOMMOHEHTHbIX cucTemax. paduyeckoe
NpeAcTaBNeHne COCTaBa TPOMHbIX CUCTEM.

YOMK
Xvmus

«Pusnyeckas
2K»

https://edu.vsu.ru/cours

elview.php?id=9899
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XumMmunyeckoe

YCcnoBusi  XMMWYECKOro paBHOBECUA. Xnmmyeckoe

Y3MK

«Pusnyeckas




paBHoOBecue

cpoactBo. 3akoH gencTBylowmMx Macc. KoHcTaHTa
paBHOBecusi. M3oTepma XuMMUYeckon peakuun BaHT-
Modbda. OHeprun MenbmMronbua u MmMobca XMMUYECKNX
peakuun, uX CBA3b C KOHCTAHTOM paBHOBECUS.
PaBHOBECHbIN BbIXO NPOAYKTOB XMMUYECKON peakumu.
BnuaHne paBneHnss Ha MNONOXEHWE paBHOBECUS.
3aBUCMMOCTb  KOHCTaHTbl pPaBHOBECUS  XMMUYECKOM
peakumm OT TemnepaTtypbl. YpaBHeHuUs wu3obapbl wu
N30X0opbl XMMUYeckon peakuun BaHTt-Modda. Tpetun
3aKoH TepMoanHaMukn. PacyeT KOHCTaHTbl paBHOBECUS
peakuMM npu  3ajaHHon  Temnepatype. MeTog
LWsapumaHa-TeMKmHa.

XUMuUsi 2K»
https://edu.vsu.ru/cours
e/view.php?id=9899
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OcHoBblI
XUMUYECKOMN
KUHETUKN U
KaTtanusa

MpuHUMNbI XUMUYECKOMN KUHETUKN.
deHoMmeHonornyeckaa kuHetuka. KnMHeTuyeckuin 3akoH
aencrayrowwnx macc. Jiumutupytowas ctagus. KuHetuka
NPOCTbIX U CIOXHbIX XUMMUYECKUX peakumid. MNpuHumn
KBasucTaLMOHapHOCTH BogeHwTenHa-CemeHoBa.
Teopun XUMUYECKON KUHETUKN. 3aBMCUMOCTb
KOHCTaHTbl CKOPOCTW OT TemnepaTypbl. YypaBHeHWE
AppeHunyca.  OHeprua  aktmBauuu.  [1OBepXHOCTb
noteHUManbHOM  3Heprun. Teopuss  NepexoaHoro
COCTOSIHMSA. QHTPONUS U 3HTanNbNUsA akTusaumu. Teopus
aKTMBMPOBAHHOIMO  KOMMfiekca B  NPUMEHEeHUN K
MOHOMOMEKYNAPHLIM peakunsm. Peakumm B pactBopax.
Katanus. OOwwue npuHuMnbl Katanusa. [OMOreHHbIn
kaTtanu3. KuCNOTHO-OCHOBHbIN KaTanu3. YpaBHeHue
BpeHctena. ABTokatanus. [eTeporeHHbi KaTanua.
AKTUBHOCTb M CENEKTUBHOCTb KaTann3aTtopoB. JHEpPrus
akTmBauum KaTannTUyecknx peakumn. Teopus
MYNbTUNIIETOB Bananguna. Teopusi AKTUBHbIX
aHcambnen Kobo3seBa.

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

1.6

PaBHoBecHbIe
npovecchol B
pacTBopax
3NEKTPOSINTOB.

MpeameT n 3agaun  ANEKTPOXUMUKN. XUMUYECKME W
anekTpoxumunyeckne npouecchl. Knaccuyeckas teopus
ANEKTPONUTUYECKOMN auccoumaumm (AppeHuyc).
OKcnepuMeHTanbHble OCHOBbI Teopun. [lpunoxeHune
3aKoHa OeNCTBYIOLWMX Macc K npoueccy anccoumanum B
pacTtBopax. HegoctaTtku Teopumn AppeHnyca.
MexaHnambl 06pa3oBaHWsi PacTBOPOB 3NEKTPOSIUTOB.
Ponb MOH-aMNONbHBLIX B3aMMOOENCTBUA B pacTBOpax.
ConbBaTauus (rvapartaums) MoHa.
TepmognHamuyeckne  yHKUMKM  0Opas3oBaHUA
MOHOB B pactBopax W WX [MpaKTudeckoe
onpegeneHuve.

MeXnoHHble B3aMMOLENCTBUSA B pacTBopax
3NEKTPONNTOB. MpuHUMMBI TEPMOANHaMMNYECKOrO
onucanus. CpeaHnn NOHHLIN KO3 PULIMEHT aKTUBHOCTMU
N cpefHssi MOHHasi akTMBHOCTb. BbiGop cTaHgapTHOro
coctosHusa. [paBuna Jlbtouca—PeHgana. [lpasuno
BpéHcTtena. MNMpeanockinikn n OCHOBHbIE BbIBOA LI TEOPUA
pacTBOPORB CUITbHbIX 3nekTponuToB [ebas—Xokkens.
OCHOBHbIE MOMOXEHUST TEOPUM KUCIIOT U OCHOBaHUN
Bpéncrena—Jloypu. ConpsKeHHbIE KMCNOTHO-OCHOBHbIE
napbl. [lpoTtonuMTnyeckoe w  aBTOMPOTONUTMYECKOE
paBHOBECUS. NoHHoe npouaseneHune BOAbI.
BogopogHbii nokasaTtenb. KoHCTaHTa KUCIIOTHOCTU WU
KOHCTaHTa OCHOBHOCTMW. CreneHb npoTtonusa.
KMCNOTHO-OCHOBHbIE OydepHble pacTBOpLI.
MponsseneHne pacTBOPUMOCTH " ycrosue
obpasoBaHUss  ManopacTBOPMMbIX  MMOPOKCUAOB B
pacTBopax.

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

1.7

MOHHbIN TpaHcnopT
B pacTBopax
3NEKTPONnTOB

OcHoBHblE MeXaHU3Mbl WOHHOro TpaHcrnopTa.
TepmoanHaMM4eckne yCcnoBmsi BO3HMKHOBEHUS MOTOKOB
andbdyaum, Murpaumm, KOHBEKLUN. DNEKTPOXMMUYECKUIA
noteHuuarn. CooTHoLlleHne HepHcTa—OnHWTENHA.

YOMK «Pusnyeckas
xumus (2 cemecTp)»
https://edu.vsu.ru/cours
elview.php?id=2084
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Oudbdpysna B pactBopax anekTponuTtoB. [loHATME ©
Onddy3noHHOM noTeHuunane.

OnekTpuyeckas nNpoBOAMMOCTb pacTBopoB
3NEKTPONUTOB: YAENbHas, MonspHas. JOneKkTpuyeckas
NoaBWXHOCTb MOHOB. [lpenenbHas  anekTpudeckas
NOABMXHOCTL MOHOB. 3akoH Kombpaywa u cneacrsust
M3  Hero. Mpasuno  BanbaeHa—llucap>xeBckoro.
AHOMarnbHas 3nekTponpoBOAHOCTbL WMOHOB. BrinsiHue
pasnuyHbiX  (PaKTOpOB  Ha  3NEKTPONPOBOAHOCTb
pacTBopoB. Yucna nepeHoca WOHOB M MeToObl WX

onpeaeneHuns.
OnemMeHTbl Teopuu  anekTponpoBogHocTM  [Oebas—
Xiokkensa—OHsarepa. OnekTpodopeTudeckoe "

penakcauuoHHoe TopMOxeHus. JAddektel BuHa wn
Jebas—PanbkeHrareHa. Ocpdekt Papages.

1.8

TepmoanHamuka
reTeporeHHbIX
ANEKTPOXUMUYECKNX
cucTem

MoTeHuunansol, XapakrepusytoLme anekTpuyeckoe
COCTOSAHME dasbl: NOBEPXHOCTHbIN, BHELUHWHA,
BHYTPEHHUN.  XUMUYECKMA W 3NEeKTPOXUMUYECKUN
noteHumanbl Yactuu. BonbTa-noTeHuwan. [anbBaHW-
noteHuman. T[loHATME SnEeKTPo4HOro  MoTeHumana.
YpaBHeHne HepHcTa Ans paBHOBECHOIO rarnbBaHW-
noteHumana " paBHOBECHOIO 3NEeKTPOAHOro
noteHumana. CTaHAapTHbIN BOOOPOOHbIA  3NEKTPOoA.
TaGJ'II/ILI,bI CTaHOapPTHbIX 3NeKTPOAHbIX MNOTEeHUWaoB.
Pap HanpskeHuin meTanmnos.

PaBHoBecHas anekTpoxumudeckass uenb. [lpaBuna
3anumcu. HanmeeHme uenn, cB4A3b C NoTeHuunanamm
oTAeNbHbIX ANEeKTpOoaos. AHO,IJ. n KaTtoa B
anekTpoxummdeckon uenn. OCHOBHOE ypaBHEHUe
ANEKTPOXUMMYECKOW  TEepMOgMHaMUKW.  YpaBHEHUue
'm6b6ca—T enbmMmronbua ans Hanps>KeHus
3NEKTPOXUMMYECKON Lienu.

Knaccudpmkauma oanektpogoB. 3nektpoabl | popa.
OnekTpoabl I poaa. KanomenbHbIn "
xnopuacepedpsiHbIn 3NEeKTPOAbl. OkucnuteneHo-
BOCCTaHOBUTENbHbIE anekTpoabl. [lpaBuno JloTepa.
XVHIMOPOHHbIM -~ anekTpod. [asoBble  anekTpogpl.
BopopogHbin  anektpon.  KucnopogHbin  anekTpog.
[Ounarpamma 3neKTpOXMMUYECKOM YCTOMYMBOCTU BOAbI.
MoHooOMeHHble MeMbpaHbl 1M paBHoBecue [loHHaHa.
MoTeHunan [oHHaHa. VIOHCENneKTMBHbIE 3NEKTPOAbl.
MembBpaHHbI noTeHumnan. CTEKNAHHbIA SNeKTpos.
Ondy3anoHHbIN noteHuman " MeToabl ero
3MTMMUHMPOBAHMS.

Knaccudukaums ANEKTPOXNUMMNYECKMX Lenen.
®dusmyeckne uenn. KoHUeHTpauuoHHble Uenu ©6e3
nepeHoca M C nepeHocoM. Xumudeckne uenun 6e3
nepeHoca M C NEepeHOCOM. XMMUYECKME WNCTOYHMKU
TOKa.

MoTeHunomeTpuss n ee BoO3MOXHOCTU. OnpegerneHve
yncen nepeHoca n KO3 PULMEHTOB aKTUBHOCTM UOHOB,
CTaHAapPTHbIX 3MNEKTPOAHBLIX NoTeHLManos,
npoun3BeaeHNs  pacTBOPMMOCTM  MaropacTBOPUMbIX
3NEKTPONINTOB, KOHCTAHT paBHOBECUS  XUMMUYECKUX
peakumii NOTEHLUMOMETPUHECKUM METOAOM.

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

1.9

KuHeTnka
3NEKTPOAHBIX
NpPOLIECCOB.
[BoiHon
ANEKTPUYECKMI
CIoMn.
OneKkTpoxnummudecka
1 KOPPO3MS
MeTansnoB

OneKTpUYECKUA TOK — Mepa CKOPOCTU 3reKTpOoaHOM
peakuun. MNMonapusaums anektpoga. MHoroctagMMHOCTb
3MEKTPOAHBLIX  MNPOLIECCOB. JlnmuTupyowas cragus
3NeKTpoAHoro npouecca. NoHATME 0 nepeHanpsKeHnm
cTagun nepexopa 3apsga, ONdY3UKU, XUMUYECKON
peakuuu, Kpuctannmsauum.

Teopus anddyanoHHoro nepeHanpsikeHus!.
OudppysnorHHbin  cnon HepHcTa. [MonspusaumoHHble
KpVBbIE 3N1EKTPOAa B clydae 3amefnneHHon andpdysun.

Y3MK «Pusnyeckasn
xumusa (2 cemecTp)»
https://edu.vsu.ru/cours
elview.php?id=2084
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MpenenbHbIn AN OY3NOHHbIN TOK.

Teopua 3ameaneHHoro nepexoga 3apsga. BrnuvsHve
noTeHumMana Ha  CKOPOCTb  Mepexoja  3apsaja.
YpaBHeHve Bbatnepa—®onbmepa.  KoadduumeHTs!
nepeHoca. Tok obmeHa. [NonspusaumoHHbIE KpUBbIE
anekTpoda B cryvae 3aMearneHHoro rnepexoga sapsga.
YpaBHeHuve Tadens.

[BOMHON 3neKTpU4ecknin Cron Ha rpaHuue metanna u
pacTtBopa. EMKOCTb [OBOMHOro 3MEKTPUYECKOro Criosl.
Apcopbuus " ANeKTpoKanunNspHble KpuBbI€.
MoTeHuwan HyneBoro 3apsga. YpaBHeHue Jlunnmaa.
MogenbHble npeacTaBneHus O CTPOEHUW [ABOWHOrO
3ANEKTPUYECKOro Cros.

OneKkTpoxummnyeckas Koppo3us MeTansnos.
TepmognHammyeckas BO3MOXHOCTb  KOPPO3UOHHOIO
npouecca. ConpspkeHHble napuuarnbHble  aHOOHO-
KaTogHble peakumu. [loTeHuman Kopposun.  Tok
Kopposuun. [uarpammbl 3BaHCa W UX 3HaYeHue.
Kopposusas ¢ BogopogHOM UM C  KUCIIOPOLHON
Aenonspusauuen. AKTVBHOE, naccusHoe "
TpaHCNacCMBHOE COCTOSIHME MeTanna. AHogHas WU
KaTogHas 3awmTa. NHrmbunTopbl KOppo3uu.

2. MpakTnyeckne 3aHATUA

He NpeayCcMOTPEeHbl y4eOHbIM MIIaHOoM

3. JTabopamopHbie pabombi

3.1 MepBbin 3akoH OnpegeneHve  TennoTbl  obpasoBaHus  TBepgoro | YOMK «Pusmyeckas
TepMOANHAMUKN. pacTtBopa XumMuns 2K»
Tepmoxumus. Onpeaenexve TennoTsbl guccoumauumn cnabon kucnotobl | https://edu.vsu.ru/cours

Onpeaenexve TennoTbl rmgpaTauumn conum elview.php?id=9899
OnpepgeneHve  TennoTbl  OKUCMEHWS  LL@BENEBOM

KMCNOTbI

OnpepeneHve TEMNOEMKOCTU XUAOKMX W TBEpAbIX

BELLLEeCTB

3.2 BTopow 3akoH NamepeHune TemnepatypHoro koaddpuumnerHta 34C YOMK «dusnyeckas
TEPMOANHAMUKM. XumMuns 2K»
OHTpOonua un https://edu.vsu.ru/cours
TEPMOANHAMUNYECKU elview.php?id=9899
€ noteHumansbl
XUMUNYECKNX
peakuui

3.3 TepmognHamumka Kpuockonus. Onpepnenexve MOJSIPHON maccbl | YOMK «dusnyeckas
pacTBOPOB U BelllecTBa XUMUS 2K»
¢a3oBbIX Kpuockonus. Onpegnenexne ctenenn | https://edu.vsu.ru/cours
paBHOBECUI ANEKTPONUTUHECKON Anccoumaumnm elview.php?id=9899

OnpeneneHne koadpduUMeEHTa pacnpegeneHnsa mnoga
mMexagy OpraHN4eckum " HEeopraHN4YecKnMm
pacTBOpUTENSIMA

[BYXKOMMNOHEHTHbIE cucTtembl c orpaHM4YeHHON
pacTBOPMMOCTbLIO B XXWOKOM COCTOSHUM (cucTema
deHon-Boga)

TPEXKOMNOHEHTHbIE ~ CUCTEMbI  C  OFpaHUYEHHOM
pPacTBOPMMOCTBIO B XXMAKOM COCTOSAHUM

3.4 Xumunyeckoe XvMnyeckoe paBHOBecuMe B cucTeme noama kanusa — | YOMK «Punsnyeckas
paBHOBECUHE xnopvg xenesa () Xumus 2K»

https://edu.vsu.ru/cours
elview.php?id=9899

3.5 OcHoBblI [loMoreHHo-kaTanuTMyeckoe okucnexHve mogumpa kanusa | YOMK «Punsnyeckas
XUMMNYECKOMN nepcynbpaTomM aMMOHUS Xnmmsa 2K»
KUHETUKN U KaTanutunyeckoe pasnoxeHue nepokcuga sogopoaa https://edu.vsu.ru/cours
KaTanmsa KuHeTuka ruaponusa yKCycHoro aHruapuaa elview.php?id=9899

KnHeTuka pactBopeHus cynbdaTa kanbums B Boge
KnuHeTuka oMbineHnsa atunaugeraTa

3.6 PaBHoOBecHble OnpeaeneHne MOHHOMO NPOU3BEAEHUS BOAObI YOMK «dusnyeckas

NpoLiecchl B HaxoxgeHne KOHCTaHT 0bpa3oBaHN OAHOSIAEPHbIX xumusa (2 cemecTp)»




pacTBopax
3MEeKTPOSINTOB.

KOMMJIEKCOB MeTarsos
Onpenenexuve KOHLIEHTpaLMOHHOM
Juccoumaumm
cnabow KucnoThl
Onpeaenexne
Juccoumaumm
cnabow KucnoThl
OnpepeneHne
rMgponusa conu
OnpepgeneHne Npon3BeaeHUsi pacTBOPUMOCTU
TpyOHopacTBopuMon conn cepebpa
OnpepgeneHne Npon3BeaeHNs pacCTBOPUMOCTU
TPyOHOPaCTBOPUMOro rmapokcuaa
Onpepenexue TepMOANHaMMNYECKMX
paBHOBECUS
OKMCIUTENbHO-BOCCTAHOBUTENbHbLIX peakumii B TBEPAbIX
anekTponuTax

KOHCTaHTbI
TepMOﬂMHaMMHeCKOVI KOHCTaHTbI
KOHLleHTpaLlMOHHOﬁ

KOHCTaHTbI

KOHCTaHT

https://edu.vsu.ru/cours
el/view.php?id=2084

3.7 MoHHbIN TpaHcnopT | NamepeHne CcOOCTBEHHOWN anektpudeckon | YOMK «Pusnyeckas
B pacTBopax NPOBOAMMOCTM  BOAbI WM BOAHO-OpPraHWYeckoro | xummst (2 cemecTp)»
3ANEKTPONNTOB. pacTBopuTens https://edu.vsu.ru/cours

Onpegenexune npeaensHon mMonspHon | el/view.php?id=2084
3NEKTPONPOBOAHOCTU CUMNBHOMO 3MEeKTPonnTa

lMpoBepka 3akoHa pasbaeneHuns OcTeanbaa

OnpegeneHve KOHCTaHTbl  AuMccouMauunM  YKCYCHOM

KMCMOTbI B pasHbIX pacTBOPUTENSAX

OnpegeneHve 4ucrne nepeHoca WOHOB METOOOM

OBWXYLLENCs rpaHunLbl

OnpegeneHve 4ucrne nepeHoca WOHOB METOOOM

MmtTopda

KoHagyKTomeTpuyeckoe TMTpoBaHue

3.8 TepmognHamumka Peanusauua anektpoga | poga w onpegeneHve | YOMK «®Punsnyeckas
reTeporeHHbIX CTaHOapTHOro noteHuuwana xummst (2 cemecTp)»
anekTpoxummdecknx | Peanusaums asnektpoga |l poga v onpepgenenue ero | https://edu.vsu.ru/cours
cuctem CTaHAapTHOro noteHumana elview.php?id=2084

Peanusauus OKVUCNUTENBbHO-BOCCTAHOBUTENBHOIO
anekTpoga W onpederneHne  ero  CTaHA4apTHOro
noteHumnana

["a30BbI BOOOPOOHbIN 3r1eKTpoa

MoHOoCeNeKTUBHLIN CTEKNSAHHBLINA 3MNEKTPos,

N3mepeHne HanpsKeHWst KOHLEHTPaUMOHHOM Lenn wu
onpegerneHne auddys3noHHoOro noteHumana

3.9 KuHeTunka N3mepeHne emKoCcTM [BOWHOro anekrpuyeckoro crnosi | YOMK «dusnyeckas
ANEKTPOAHBIX Ha TBepooM anekTpoge npu  MOMOWM  MocTa | xumns (2 cemecTp)»
NpOLIECCOB. NnepemMeHHOro Toka https://edu.vsu.ru/cours
[BoriHon MonyyeHne ranbBaHOCTAaTUYECKOW KPUBOW 3apsbkeHus | elview.php?id=2084
ANEKTPUHECKUI Pt(Pt)-anekTpoaa B CEpHON KucnoTe
CIoMn. M3yyeHne BnuaHWS cocTaBa pacTBopa Ha KpuBble
OnekTpoxummnyecka | 3apspkeHus NNaTMHUPOBAHHOIO nnaTMHOBOTO
s1 KOPPO3KS anekTpoga
MeTannos Wccneposanne agcopbumm aTomapHoOro Bogopoga Ha

NAaTMHUPOBAHHOW NNaTUHE METOO4OM  LMKITMYECKON
NIMHENHOW BOSIbTaMnepoMeTpum

Onpeaenexne agcopOumoHHon nceBgoOEMKOCTH
BOAOpOAa Ha nnaTtMHe MeTOAOM crada noTeHuuana
npv pa3oMKHYTOM Lienu nonspusaumm

OneKTponn3 BoAHbIX pacTBOPOR 3M1EKTPONTMTOB
M3yyeHne 3akoHOMEpHOCTENW aHOOHOro pacTBOPEHUS
Meau B XINOPUAHbLIX 3NEeKTponnTax

N3yyeHne KUHETUKM BOCCTaHOBMEHUSA KUCNoOpoAda Ha
CTauMOHapHOM  MeOHOM  3feKTpode B KUCHbIX
XNOPUAHbIX UMK CyNbdaTHbLIX pacTBOpax

N3yyeHne KUHETUKM BOCCTAHOBMEHUSA KUCNOpoAda Ha
BpaLlalLeMcsa ANCKOBOM 3MeKTpoae

WccnegoBaHve BAWSHUST MHIMOMTOPOB HA  KMHETUKY
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aHOAHbIX W KaTOAHbIX MPOLECCOB Ha Xernese B KUCIOoi
cpene
NcecnenoBaHne paboThbl KOPPO3MOHHOIO anemMeHTa

13.2. Tembl (pa3genbl) AUCUMNIUHBI U BUAbI 3aHATUN

Buabl 3aHaTUIA (4acoB)

Ne HanmeHoBaHWe TeMbl oYYy ———

n/n (pasgena) gucumnnuHbl Jlekumn | JlabopaTopHble paGoTa K Bcero
MepBbI 3aKoH

1 | TepMogMHaMUKN. 14 20 15 1 50
Tepmoxumusi.
BTopow 3akoH
TEPMOANHAMUKA. DHTPOMMUSA

2 | n TepmognHammyeckne 12 20 16 2 50
noTeHumanbl XMMU4EeCKMX
peakuumn
TepmogmHamumka pacTeopos 18 20 14 5 54
1 ha3oBbIX paBHOBECUN
Xummn4eckoe paBHOBeCUE 10 20 15 1 46
OCHOBbI XMN4eCKOn 14 29 14 > 52
KMHETUKN N KaTanmaa
MoaroToBKa K 9K3amMeHy 36 36

6 PaBHoBecCHbIe npouecchl B 14 26 10 > 52
pacTBopax 3NeKTPONnToB

7 VIOHHBIN TpaHcnopT B 12 8 12 > 54
pacTBopax 3NeKTPONnToB
TepmogmHamumka

g | PABHOBECHbIX 3MEKTPOAHbIX 14 o8 12 5 56
cucTem.
OnNeKTpoxXumMuyeckmne Lienw.
KuHeTuka anekTpogHbIx
npowieccos. [JBonHoOM

9 | aneKkTpuU4ecknin Cnomn. 14 26 12 2 54
AnekTpoxnummyeckas
KOppO3us MeTansos
[MoaroToBka K 9k3aMeHy 36 36
Wtoro: 122 210 192 16 540

14. MeToan4eckue ykasaHma Ans ooyyarowmxcs no 0CBOEHNIO ANCLUNIIUHDbI:

[Mpn oCcBOEHMU NEKUMOHHOIO MaTepuana Heobxoaumo paboTaTb HE TONbKO C KOHCMEKTaMM NEKLMIA, HO U C
pEKOMEHAOBAHHON y4ebHOM 1 MeToauYecKon nutepaTtypol. JlabopaTopHble 3aHATUS NO U3yYyaemow AUCUUMNIIHE
npoBoasaTcs Ans 1) 03HaKOMMEHUA C TEOPETUYECKOW OCHOBOW paboTbl, 2) OCHOBHBIMW MPUEMAMWU N TEXHUKON
6esonacHocT npu paboTe ¢ ncnonb3yembiMn nNpudopammn 1 peaktvsamu, 3) BbIMOSTHEHUS 3KCMEPUMEHTANBHON
yactn pabotbl, 4) 06paboTKM IKCNEpMMEHTarbHbIX Pe3ynbTaToB M NPEeAOCTaBNeHns UX AN npegBaputernbsHON
NpOBEpPKM NpenogaBaTernto.

3awuta nabopaTopHon paboTbl NMPOBOAWUTCS C LENb BbISBIIEHMS YPOBHS OCBOEHUSA matepuana no
TemaTuke paboTbl CMOCOGHOCTM AaTb MPaBWUIbHYK TPaKTOBKY pe3ynbTaTam, MOMyYEHHbIM MPU  BbIMNONTHEHWU
paboTbl. 3awmTa paboTbl 3aknoyaeTcsa B opopMieHun pabot, ycTHon Becefe npenogaBaTensi CoO CTy4EHTOM Mo
nony4eHHbIM B paboTe pe3ynbTaTaM 1 OCHOBHbIM TEOPETUYECKUM MOHATUAM MO TeMe paboTsbl.

KOHTpOnb OCBOEHWsi TEOPETMYECKOrO MaTepuana MpPOBOAMTCA MNoOcne MpOCAyLWMBaHUSA CTygeHTaMu
MNEKUNOHHOro MaTtepuvarna rno Kaxgow Teme B BUAe KOMSoKBMyMa.

K ak3ameHy OonyckalTcA TOMbKO CTYAEHTbI, BbIMOMHMBLUME M OTYMTaBLUMECA NO BCEM JlabopaTopHbIM
paboTtam, NpegyCMOTPEHHbIM Y4eOHbLIM MaHoM.

Mpn peanusauum OUCUUMNAWHBI C  WCMOMNBb30BaHUMEM OUCTAHLUMOHHBLIX 00pasoBaTefibHbIX TEXHOSOMMN
NCMNOMb3YITCA WHCTPYMEHTbI  3NEKTPOHHOM MHAOPMaLMOHHO-06pa3oBaTenbHon cpeabl BIY  «3nekTpoHHbIN
yHuBepcuteT BIY» (https://edu.vsu.ru) n/vnn “MOOK BI'Y” (https://mooc.vsu.ru), cepBucbl BUAEOKOH(EPEHLIMI
(BigBlueButton), aneKkTpoHHas noyTa, MECCEHKEPbI U COLICETU.
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15. lNepeyeHb OCHOBHOW WU [OOMNOJSIHUTENLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,
HeobXoAUMbIX ANl OCBOEHUA OUCLUMNIIUHbI

a) OCHOBHas nutepartypa:

Ne n/n MICTOYHUK

EpemunH B.B. OcHoBbI 00LLen 1 hmnanmyeckon xummum : yded.nocobue gns cTyf. Bbicll. y4eb.

1 3aBefieHun, 00y4y. No HanpaeneHuto «Xmumusy / B.B. EpemuH,. A.A. BopLuieBckuin, —
HonronpyaHbin : MHTennekT, 2012. — 847c.
OamackuH B.B. OnekTpoxumus : [yuebHoe nocobue ans ctya., obyd. No HanpaBneHUo NoAroT.

2 "Xumuna"] / b.b. Oamackun, O. A. MeTtpun, I'. A. UnpnnHa .— M3a. 3-e, ucnp. — CaHkT-
Metepbypr [1 op.] : NaHb, 2015 .— 670 c.
EpemuH, B.B. OcHoBbI chunsuyeckon xummn. YuebHoe nocobue B 2 u. / B.B. EpemuH .— 3-e u3a.

3 an. — Mocksa : BUHOM. Nabopatopus 3HaHuin, 2013 .— 322 c. — (YuebHuk ong BbiCLUEn
wkonbl) .— <URL:http://biblioclub.ru/index.php?page=book&id=214231>.

6) gononHuTenbHasa nNuTepaTtypa:
Ne n/n MCTOYHUK

4 EpemuH E.H. OcHOBbI XMMUYeECKON TEpMOAMHAMUKK : y4ebHoe nocobue Ans CTyg. XMM. crel.
yH-ToB / E.H. EpemnH .— M. : Boicwags wkona, 1974 .— 340 c.

5 MonTopak O.M. TepmoamHammka B U3NHECKON XUMUK : YHEOHWK NS XMM. Y XMM.-TEXHOTT.
cney. By3oB / O.M. Montopak .— M. : Bbicw. wk., 1991 .— 318 c.
Ctpombepr A.I'. dusmnyeckasa xumus : Y4ebHUK Ans XUMU4eckmx cneumansHocten sy3os / Al

6 Ctpombepr, .. CemyeHko. : nog peq. A.lI. Ctpombepra. — 7-e uag., ucnp. — M. : BbiCL. LK.,
2009 .— 527 c.
®usnyeckasn xumus : B 2 kH. / K. C. KpacHoB [u gp.]. - KH. 1: CTpoeHue BellecTBa.

7
TepmognHammka .— 3-e usg., ucnp. — 2001 .— 511 c.

8 ®uanyeckasn xumus : B 2 kH. / K. C. KpacHoB [n ap.]. - KH. 2: SnekTpoxumus. Xummnyeckas
KMHETUKa M kaTanus .— 3-e uag., ucnp. — 2001 .— 318 c.

9 OTkMHC . Pnsmdeckas xumus : B 3-x vyactax / [.91kuHc, k. e Mayna. —Yactb 1.
PaBHoBecHas TepmoguHamuka. — M. : Mup, 2007. — 494c.
BaxuH H.M. TepmoanHammnka gnst XMMUKOB : Y4€OHUK A4Nns cTyq. By30B, 00yY. no

10 cneumanbHocTn «Xumusay / H.M. baxuH, B.A. MiBaH4eHko, B.H. MNapmoH. — 2-e nepepab. U gon.
— M. : Xvmns : KonocC, 2004. — 415c.
BanpamoB B.M. OCHOBbI XMMMYECKOWN KUHETUKM M KaTanmaa : y4eb. nocobue ans CcTyd. Xum.

11 dak. yH-ToB, 06yu4. no cnew,. 011000 "Xumuns" n HanpasneHuto 510500 "Xumns" / B.M.
BanpamoB. — M. : Academia, 2003 .— 251 c.

12 Pcin:gHOBCKMVl B.B. OcHoBbl xumnyeckon knHeTukn / 5.B. PomaHosckun. — M. : Sk3ameH, 2006.
- C.

13 EpemuH E.H. OcHOBbI XMMU4ECKOM KMHETUKM ; y4ebHOe nocobure ans ctyqd. XuM. dak. yH-ToB /
E.H. EpemuH .— 2-e n3a., gon. — M. : Beicwas wkona, 1976 .— 373 c. : vn., Tabn.

14 HamackuH b.6. OcHOBbI TEOPETUYECKON SNEKTPOXMMUN ; y4eh. nocobue Ans CTyd. XMMKY. creL.
By3oB / b.b. lamackuH, O.A. NeTtpun .— M. : Bbiclias wkona, 1978 .— 238 c.

15 HamackuH B.5. BBegeHne B anekTpOXMMUYECKYHO KMHETUKY : y4eb. nocobue ansa cryg. Xum.
cneud. yH-ToB / B.6. JamackuH, O.A. MNeTtpun .— M. : Bbiclias wkona, 1983 .— 399 c.

16 Baroukun B.C. OcHoBbl anektpoxumun / B.C Barouknin. — M. : Xumus, 1988 .— 399 c.

17 PoTtuHsH AJ1. TeopeTtnueckas anektpoxumms / A. J1. PotunsH, K. . TuxoHos, W. A. WowwuHa. —
JI. : Xumumg, 1981 .— 422 c.

18 Mamannos H.A. Onekrtpoxumusa pacteopoB / H.A. amannos .— 3-e n3g., ucripas .— M. :
Xumus, 1976 .— 488c.

19 Hukonbckui B.11. MoHocenekTuBHble anekTpoabl / b.MN. Hukonbckuii, E.A. MaTteposa .— J1. :
Xumus. JleHunHrp. ota-Hune, 1980 .— 239 c.
MpakTukym no dumanyeckorn xmmun. TepmoanHamuka : y4eb. nocobme ons ctyq. By3oB, 00y4. no

20 HanpaBreHuo «Xumusa» u cneuunanbHocTn «Xumus» / E.MN.Arees [u ap.] : noa pea. E.lN.AreeBa,
B.B. JlynnHa. — M. : Academia, 2010.- 218c.

21 MpakTnyeckue paboTebl No duranyeckon xmumum : y4eb. nocobue / HO. M. Akynosa [u ap.] ; MNMog
peq. K.IN. MuweHko n ap. — 5-e naa., nepepab. — CI16. : MNMpodeccus, 2002 .— 384 c.

29 Wartanoe A.A. NpakTnkym no pmanyeckon xmmum : y4eb. nocodme ans CTya. XuMmnd. 1 XMMMKO-
TexHon. cned. By3oB / A.A. Watanos, U.K. Mapwakos .— M. : Bbiclwas wkona, 1975 .— 284 c.

23 MpakTrKym no anekTpoxumum : y4ed. nocobue ons xumud. cnew,. By3os / b.6. JamackuH [v gp.].
— M. : Bbicw.wk., 1991 .— 287 c.

24 duanyeckasn xmmmusa B Bonpocax n oteetax: KuHetuka. dnekrpoxmmus : yueb. nocobue ans
cTya. xvMm. cney. yH-ToB / E.M. Ky3HeuoBa [v gp.]. — M. : iag-8o MI'Y, 1981 .— 264 c.

25 KpaTkuii cnpaBo4YHUK hnsmko-xummdecknx BennyumH / nog ped. A.A. Paeagens, A.N.



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2681&TERM=%D0%95%D1%80%D0%B5%D0%BC%D0%B8%D0%BD,%20%D0%92.%D0%92.%5B1,1004,4,101%5D&LANG=rus
http://biblioclub.ru/index.php?page=book&id=214231

MoHomapeBon . — M. : Bepbym-M, 2008 .— 230 c.
TepmoanHamMm4eckne CBONCTBA UHAMBUAYaNbHbLIX BELWECTB : cnpaBs. u3g.: B 4-x 1./ J1.B. lNypeny

26 [v gp.]. — 3-e n3g., nepepab. u pacumpeHHoe .— M. : Hayka, 1978-1982.

27 Ho6ow 1. SnekTpoxMMmnyeckmne KOHCTaHTbI : crnpas. Ans anektpoxmmumkos / . Jobow. — M. :
Mup, 1980 .— 364 c.

28 CnpaBo4yHuk no anektpoxumum / nog peq. A.M. CyxotnHa .— J1. : Xumusi . JIEHUHrp. OTA-Hue,

1981 .— 486 c.

B) MHOPMaLIMOHHbIE 3NEKTPOHHO-06pasoBaTenbHbIE pecypchl (ouumanbHble pecypchbl MHTEPHET) :
29 www.lib.vsu.ru — 3HB BI'Y

30 QYMK «Pusmndeckasa xummna 2k» https://edu.vsu.ru/course/view.php?id=9899

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

16. NMepeyeHb y4e6HO-MeTOANYECKOrO obecneyeHUs Ansi CaMOCTOATeNIbHOW paboThl

Ne n/n NcTouHMK
1 JTaboeuu, J1. 3agaum no dumsmyeckon xummum ¢ pewieHnsimu / nog peg. HO. B. dununnoea .— M. : Mup,
1972 .— 442 c.
CO0pHMK 3a4a4 N0 TEOPETUYECKOW INEKTPOXMMMK : y4eb. nocobue ang ctya. By30B, 0Oy4y. no cne.
2 "TexHonorns anekTpoxmmMmumyeckmx npoussoncts” / nog pea. ®.M. Kykosa .— M. : Beicwas wkona,
1982 .— 159 c.

3 EpemwnH B.B. 3agayHuk no domamndeckon xumum / B.B. EpemuH [1 gp.] — M. : Ok3ameH, 2003. — 318 c.
MpakTkym no manyeckon Xxmmun : ans ctyq. XxmMm. dpak. sBcex gopm obyyeHus / U.K. Mapuakos [1
4 ap.]. Y. 1: Xumunuyeckasn tepmogmHamumka .— 2002 .— 88 ¢. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/feb03023.pdf>.

KnHeTtnka xmmmyeckux um ANEeKTPOXNMUNYECKMX NPOoLLeCCOoB. SﬂeKTpOI'IpOBO,D,HOCTb . NPaKTUKyM No cnedu.
5 011000- Xumus / Cocrt.: A.B. BeegeHckui [n ap.] — BopoHex : J1OIN BI'Y, 2003. -

Y. 2. — 82 c.(Ne 648). — URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jan04053.pdf>.
PaBHoBecCHbIe anekTpoaHble cucTeMbl. ['paHuLa pasgena 3apskeHHbIX das : MpakTuUKym Mo cney,
011000- Xumus / cocT.: A.B. BeegeHckun [u gp.]. — BopoHex, 2003-.

Y. 3/ Cocr.: A.B. BeeaeHckuii, E.B. bobpuHckas, W.B. MNpoTtacosa, H.B. Coukaa. — 79 c. : (Ne 719)
— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jan04059.pdf>.

COopHWK NnpuMepoB 1 3agay No prU3MYeCcKon XMMun : onsa ctyd. xumud. gak. scex popm obyyeHus /
7 cocT.: KpaBueHko T. A., BeegeHckuin A.B., Kosagepos O. A. - Y.I: Xummnyeckasa TepmognHammuka .—
2002 .— 63 c. — <URL:http://mww.lib.vsu.ru/elib/texts/method/vsu/feb03021.pdf>.

COopHWK NnpuMepoB 1 3agad No prU3nHeckon XMMun : ons cTyd. Xxumud. dak. Bcex popm obyyeHust /
8 cocT.: BeegeHckuin A.B., KpaBueHko T.A., Kozagepos O. A. - Y.2: Xumnyeckasa TepMmoagnHaMmmnka .—
2002 .— 67 c. — <URL:http://mww.lib.vsu.ru/elib/texts/method/vsu/feb03022.pdf>.

COOopHWK NpUMEPOB 1 3agady No anekTpoxummm : yd4eb. nocobue / coct.: A.B. BeegeHckun [v gp.] .—
9 BopoHex : UMML BI'Y, 2010. - Y. 1: PaBHoBeCHbIe NpOLIECCHI B pacTBopax anekrponutos .— 39 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-03.pdf>.

COopHWK NpUMEpPOB 1 3agad Nno anekTpoxummm : yd4eb. nocodue / coct.: A.B. BeegeHckun, C.A.

10 Kanyxuna, T.A. KpaBueHko [n gp.] . — Boponex : UM, BI'Y, 2010. - Y. 2: loHHbIN TpaHcnopT.
KynoHomeTtpus .— 60 c. <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-04.pdf>.

COOopHWK NpUMEPOB 1 3agad No arekTpoxummm : ydebHoe nocobue / [A.B. BeegeHcknii n gp.] .—
CaHkT-leTepbypr ; Mockea ; KpacHogap : JlaHb, 2018 .— 204 c.
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17. OOpas3oBaTenbHbleé TEeXHONIONMU, UCNONb3yeMble Npu peanusauum y4eOHOM
ANCUMNIUHBbI, BKNOYaA AUCTaAHUUOHHbIe obpas3oBaTtenbHblie TexHonoruu (AOT,
3neKTpoHHoe oby4yeHue (30), cmewaHHOe 06y4eHue):

Mpn peanusaunn yyebHOM ANCUUNMHBI UCMONb3YIOTCA 3MEMEHTbl MEKTPOHHOro 0byyeHuns u
pasnuyHble  OUCTaHUMOHHble  obpasoBaTenbHble  TexXHOMormu, nosponswwme obecneunBaTb
onocpefoBaHHOE B3aMmoencTeuMe (Ha pacctosiHuu) npenogasaTene n oby4varowmxcs, BKOYas
WHCTPYMEHTbI  3NEKTPOHHOM  MHOpPMaUMOHHO-0Opa3oBaTenbHoM cpedbl  BIY  «3OnekTpoHHbIN
yHuBepcuteT BIY» (https://edu.vsu.ru) w/vnn “MOOK BIY” (https://mooc.vsu.ru), npoBeaeHue
BebvHapoB, BMOEOKOH(pepeHUMn (B TOM 4ucrne C npuMmeHeHuem cepsucoB Zoom, Discord u gp.),
B3aMMOAENCTBUE B COLICETSIX, MOCPEACTBOM 3MIEKTPOHHOM MOYThI, MECCEHXXEPOB.

18. MaTepuanbHO-TeEXHUYECKOE obecneyvyeHMe AUCLUNIIUHDI:


http://www.lib.vsu.ru/
https://edu.vsu.ru/course/view.php?id=2084
http://www.lib.vsu.ru/elib/texts/method/vsu/m10-03.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m10-04.pdf
https://edu.vsu.ru/
https://mooc.vsu.ru/

YcTaHoBKM Ans N3MEePEHNA TENnJ10BbIX Sd)(beKTOB, KPMNOCKONMnN4eCKnx I/I3MepeHVIl7I, onpeageneHnd
ANEeKTPOonpoBOAHOCTH; y'-le6HbIl7I KOMMMEKC « XUMUSI»; MOHOMEPDbI, TEPMOCTAThbI, NOTEHUMNOCTAThI,
ANEeKTpOoabl, AJIEKTPOXNMUNYECKHNE SYe K, MyﬂbTVIMe,EI,VIVIHoe O60pyD,OBaHVIe.

19. OueHo4HbIe cpeacTBa ANA NPoOBeAEeHUA TEKYLEeN U NPOMEXYTOYHOU aTTecTauumn

MopsigoK OUEHKM OCBOEHMs1 obyvalwummncss yd4eGHOro maTepuana onpegensietcs
coaepXaHMeM cneaywmx pasgenos ANCUUNUHBIL

HanmeHoBaHne UHankaTop(bl

I_II\;I%I pasfena AMCuUnnHb K?_m;?;?"' n(ﬂzmmeﬁém) OueHouHble cpefcTBa
(moagyns) KoMneTeHunn

MepBbI 3aKoH KomnnekT TectoB Ne 1,

1 | TepMOOUHAMUKMN. OrlK-1 OrK 1.1-1.3 JlTabopatopHkle paboTsl,
Tepmoxumuns KoHTponbHas pabota Ne 1
BTopow 3akoH
TePMOANHAMMKN. KomnnekT TectoB Ne 1,

5 OHTpOonuA un OriK-2 OrK 2.1-2.4 NaBopaTopHbie paGoTbi,
TEPMOANHAMIHECKIS KoHTponbHasi pabota Ne 1
noTeHumnansi
XUMUNYECKNX peakumi
TepmognHamumka KomnnekT TectoB Ne 1,

3 | pactBopoB 1 ha3oBbIX Orl1K-3 OrliK 3.1-3.2 JlabopatopHble paboThl,
paBHOBECUI KoHTponbHas pabota Ne 1
Xnmunyeckoe KomnnekT TectoB Ne 1,

4 | paBHoBecue OrK-3 OrnK3.1-3.2 NaBopaTtopHble paboTbl,

KoHTponbHas pabota Ne 1
OCHOBbI XUMUYECKOMN KomnnekT TectoB Ne 1,
5 | KMHETUKKN 1 KaTanuaa Orl1K-6 OrlK 6.1-6.2 JlabopaTtopHble paboThl,
Pedepar Ne 1
PaBHoBecHbIe KomnnekT TectoB Ne 2,

6 | npouecchl B pacTBopax OnK-3 OrK3.1-3.2 JTabopatopHble paboTsl,
3NEKTPONNTOB. KoHTponbHas pabota Ne 2, Pecbepat Ne 2
MOHHBIN TpaHCcnopT B KomnnekT TectoB Ne 2,

7 pacTtBopax OrllK-3 OrnK 3.1-3.2 JTabopatopHble paboTsl,
3NEKTPONNTOB. KoHTponbHas pabota Ne 2

KypcoBas pabota
g:sr:éqevé:i'::(ma KomnnekT tectoB Ne 2,

8 | aneKTPOMHLIX CHCTEM. OnK-1 OnK1.1-1.3 KJ'Ia60paTopH|;|e gaGolel,z

OneKkTpoxummyeckmne OHTIE orbHas pabora N2
ypcoBasi paboTa

uenw.

OnekTponuns pacTeopoB

anekTponuToB. [1BonHOM KomnnekT TectoB Ne 2,

3NEKTPUYECKUIN CITON. OMK-2 oMK 2.1-2.4 JlabopaTtopHble paboThl,

9 KnHeTunka aneKkTpoaHbIX onK-6 ONK 6.1-6.2 KoHTponbHas paboTa Ne 2,
NpOLIECCOB. o Pedepar Ne 2
OneKkTpoxnummyeckas KypcoBas paborta
KOppO3u1s MeTansios.

[MpomexyTovHasa aTTecTaums Komnnekt KM Ne 1
dopma KOHTPONS - aK3aMeH Komnnekt KM Ne 2

20. TunoBble OLEHOYHble cpeacTBa M MeToAuYecKMe MaTepuanbl, onpegensiowme
npouenypbl OLeHUBaHUS

20.1 TeKywmMmn KOHTPOJb yCNeBaeMoCTn

Tekywaa aTTectaums NPOBOAMTCSA B COOTBETCTBUM C [lonoxeHnem O Tekywewn atrectaumun
obyvalowmxca no nporpammMamMm  Bbicwero obpasoBaHuMs  BoOpoOHEeXCckoro  rocyaapCTBEHHOro
yHuBepcuTeTa. Tekylas aTTectaunsa npoBoanTca B oopmax: YCTHOro onpoca (MHAMBMAyasrbHbIN Onpoc,
dpoHTanbHaa 6ecena); NMUCbMEHHbIX paboT (KOHTpOnbHble paboTbl M pedepaTbl); TECTMPOBAHUS;
OLEHKM pe3yrnbTaToB NPaKkTU4eCKon aeAaTenbHoCcTu (nabopaTtopHble paboThbl).



KOHTpOJ'Ib ycnesaemMocCTu no gncumniimHe oCyLecTBndaeTca ¢ NOMOL b0 creyruwmnx oueHOYHbIX

CPEeacTB:

TecTOBbIE 3agaHNA
KomnnekT TectoB N2 1

JA.X.H., I01I.

Hanpagnenne noaroroBku / crieruanbHocTh 04.03.01 - Xumus
Hucuurnna Ouznyeckas XUMUs

®dopma oOydeHnst ouHast

Bun kontpons tect

Bup arrecranyn Tekymas

KonTposbHO-u3MepHuTeIbHbIH MaTepuas Ne 1
1. B kakoMm u3 mporeccoB paboTa paciiupeHHs HaeaaIbHOro ra3 Oyaer Oonblire:
a) B I30TePMHYECKOM B) B M300apHOM
0) B HI30XOPHOM T) B ainabaTHIeCKOM

2. Temnnosbie 3GHeKTbl XUMUYECKUX PEAKIMil IPU MOCTOSIHHOM JIaBJIEHHHU U IIOCTOSIHHOM O0BbeMe:
a) TIepPBbIH MEHBIIIE BTOPOTO B) OHM PaBHBI MEXTy COOOH
0) nepBslii OONbILE BTOPOrO T') BO3MOXHBI BCE BapHAHTBI

3. DHramenus XUMHYECKOH PeakIMy paBHA €€ TEIUIOTE IPH ITOCTOSHCTBE:
a)V, T B) MHBIE TTapaMeTPhI U UX COUSTaHHS
0)P, T T) HAKOTJa He paBHa

4. Ornowenne Cp/Cyv Beerma:
a) OOJBIIIE CAUHHIIBI B) PaBHO CIMHHUIIC
0) MeHbIIIe eANHULBI T) CTPEMHTCS K HYITIO

5. TemnoBoi 3G deKT XUMHUYECKOI peakui C POCTOM TeMIIepaTyphl:
a) BCEr/Ia MOBBIIIACTCS B) HE M3MEHACTCS
0) Bceraa yobIBaeT ') MOXKET KaK MOBBIIIATHCS, TaK U YOBIBAThH

YTBEPXAIO

3aBenyromuii kadeapoit
(uznyeckor XuMHUH
O.A. Kozanepos

_ . .2022

6. 1y HEKOTOPOH CONM SHEPIUs pa3pyLUeHUs! KPUCTAJUIMUECKO peleTky Oobilie, Y4eM CyMMapHasi TEIUIoTa COJIbBaTallui KaTHOHA 1

aHHOHA (110 MOAYII0). DTO 0003HAYALT, YTO MPOLIECC PACTBOPSHUS COJIH:
a) PK30TEPMHUUCH B) TEILUIOBOM 3 (EeKT OTCYTCTBYET
0) SHIOTepMUUCH T') BO3MOXKHBI BCE BapHUAHThI

7. Tlouemy TeruioTa HEUTpaIH3alMU CUIIBHBIX KUCJIOT OJIMHAKOBA, HO OTJIMYAETCs OT TeIUIOTHI HEelTpalu3auuu cnadblX KUCIOT?

Pa3BepHyTHIii OTBET:

IIpenonaBarens

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



JA.X.H., I011.

Hanpagnenne noarorosku / crieranbaocTh 04.03.01 - Xumus
Jucrummaa Ousznyeckas XuMus

®dopma 00ydeHus OqHast

Bun kontposs tect

Bun arrecranmu tekyas

KontpoasHo-n3mMeputeabHbIii MaTepuan Ne 2

1. DHTpOMHS CaMONPOU3BOIBHOTO MPOIIECCa B U30JIMPOBAHHON CHCTEME:
a) MOBBIIIACTCS B) HE M3MCHSCTCS
0) yObIBaeT T) BO3MOXKHBI BCE BapHaHTHI

2. TIpx M30TEPMHYECKOM CMEIIEHHH Ia30B SHTPOITHSL:
a) MOBBIIIACTCS B) HE M3MEHSCTCS
0) yObIBaeT T') BO3MOKHBI BCE BapHaHTHI

YTBEPXIJAIO
3aBemyromuii Kadenpoit
(uzndeckort XumMun
O.A. Kozaznepos

_ . .2022

3. CpaBHuTe Mexay coOOH 3HAYEHHS: SHTPOMHS 1 MOJb KPHCTANIMIECKOro BemiecTBa (Skp) W SHTporust 1 MOJb ero MapoB MY TOH XkKe

Temreparype (Sm):
a) Skp > S B) Skp = St
0) Skp <Sn T') BO3MOXKHBI BCE BapUAHTEI

4. O BO3MOXHOCTH NpOTCKaHUA XAMUYECKOM peakuuu B SaKpBITOﬁ CUCTEME TIpU P,T = Const CIIEAYET CyAUTD 110 3HAKY U3MCHCHMUS:

a) BHTPOIHU B) sHepruu ['n66ca
0) sHTaIBIUK r) sHepruu ['enbpMronbua

5. SHCPFI/IX I'enbMronea B xone CaMOHpOI/BBOJ'ILHOﬁ XUMHUYECKOH PpeaKkuu IpU MOCTOAHCTBE €CTECTBEHHBIX ITapaMETPOB:

a) TIOBBIILIACTCS;
0) yObIBaeT;
B) HEC U3MCHSCTCA.

6. IIpu nocTOSHCTBE KAKUX MMapaMeTPoB YObUIb SHTAIBIMI XUMHUYECKOH PEaKIMK paBHA €€ MaKCHMAaJIbHOM T0JIe3HOI padore:

a)V,S B) MHBIC [TAPAMETPBI M UX COUCTAHHS
6)P, S ') HUKOTJa HEe paBHa

7. B yeM cX0ZCTBO M pa3nuyus HOHATHN: QYHKIHMS COCTOSIHUS, XapaKTepUCTHIeCKash (pYHKIMS, TEPMOIMHAMHUY €CKUI MOTEHIHaI?

Pa3BepHyTHIii OTBET:

IIpenonaBareinn

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



Hanpagnenue noaroroBku / crieruanbHocTh 04.03.01 - Xumus

Jucrummaa Ousznyeckas XuMus
®dopma 00ydeHus ouHast

Bun kontposs tect

Bun arrecranmu tekyas

Konrtpoasno-n3mMepureabHblii MaTepuan Ne 3

1. CranmapTHBIA XUMUYECKUH TIOTEHIIMAT KOMITIOHEHTA ONPE/IENISIeTCS :

a) Temnepatypoii T;
0) naBnenueMm P;

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

2. B mporiecce ocMoca uepes MoMynpOHUIIAeMy0 MEMOpaHy IPOHUKAET:
a) pacTBOPEHHOE BEIIECTBO;

0) pacTBOpHTEIID;
B) pacTBOp.

3. Kak u3MmeHsieTcs XUMHYECKUI MOTEHIMal KOMIIOHEHTa B IIpolecce

reTepOreHHOH cHcTeMe:
a) TIOBBIILIACTCS;
0) yObIBaer;
B) HE U3MEHSIETCSL.

4. B kakoMm Cliydae€ paCTBOPHUMOCTL Ia3a B )KUJIKOCTU OonbIiie:

a) B U€AJIBHOM PAaCTBOPE;

6) TIpU MOJIOKUTEJIBHBIX OTKJIOHCHUAX OT UACAJIBHOCTHU,
B) TIpU OTPULATEIIBHBIX OTKJIOHEHUAX OT UJACAJIbHOCTHU.

JA.X.H., I011I.

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

_ . .2022

CaMOINPOM3BOJIFHOTO Mepexofa M3 OJHOH (assl B JPYryi0 B

5. Jlnsa pactBopa BewecTBa A B pactBopureisie B Bepen 3akon I'enpu. Kak cBsi3aHbl Mex 1ty coO00H CTaHIApTHBIE XUMHUYECKHUE TIOTCHIUAIB

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

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 (pa3 oHa oTBedaer:

a)l; 0)2;

B)3;

r) 4.

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

KpUBast UCIapeHus?
Pa3BepHyTHIii OTBET:

IIpenonaBarens

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



YTBEPXJAIO

3aBenyromuii kadempoit

II.X.H., JIOII.

KonTtpoabsHo-u3MepuTeIbHbIii MaTepuan Ne 4

1. Kak OHECprus I'nb0ca xuMHuYECKOH peaKuu U3MEHACTCA C pOCTOM aKTUBHOCTH (KOHLICHTpaL[I/II/I) HUCXOIHBIX BCIICCTB:

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

2. Kax sneprus ['m06ca XUMHUUECKOH peakiuy U3MEHSIETCS C POCTOM TE€MIIEPATyphl:
a) TIOBBIIIACTCS,
6) yObIBaeT;
B) HE U3MEHSETCS,;
I') MOXKET MEHATHCS CIIOKHBIM 00pa3oM.

3. KoHcraHTa paBHOBECHs] XMMHYECKOH PEaKIUM C POCTOM TEPMOANHAMUYECKOH aKTUBHOCTH UCXOJHBIX 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 M3MEHSETCS;
I') BO3MOXXHBI JTFOObIC BAPHAHTHI.

5. C poCTOM KOHIICHTPALIMH PEAreHTOB PAaBHOBECHBIN BBIXOJ MPOLYKTOB XHMHUYECKON PEAKIIUH:
a) MOBBIIIACTCS;
0) yObIBaeT;
B) HE M3MEHSICTCSI.

6. C yBenMYCHHEM [JaBICHUSI PABHOBECHBIH BBIXOM IIPOAYKTOB XUMHYIECKOH PEaKLIiu:
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
_ . .2022

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



YTBEPXJIAIO

3aBenyromuii Kadenpoit

(uzmdeckolt XumMun

II.X.H., JIOII. 0.A. Kozanepos
. .2022

KonTposibHO-U3MepHUTeIbHbIH MaTepual Ne 5

1. Jlnst caMOMpOU3BOJIBHOTO TEUCHHS XHUMHYECKOH PEaKIUH HEOOXOIMMO, 4TOOBI MPOU3BEICHHE XUMHYECKOIO CPOACTBA A M CKOPOCTH
peakiuu V ObLIO0:

a) paBHO HYITIO

0) OospIe HyIs

B) MEHBIIIE HYIIS

I) OTJIMYHO OT HYJISI

2. DHeprust akTHBAIMH XUMHUYECKON PEaKIMH C POCTOM TEMIIEPATyphI:
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') BO3MOXKHBI BCE BapUAHTEI

4. XuMuueckasi peakius TIPOTeKaeT yepe3 MocieaoBarebupie craqui. CKOPOCTh PEaKIMH B LIEJIOM ONpPEAEIIAeTcs apaMeTpaMu:
a) camoii ObICTpOIi cTaguu
0) camoii MeNICHHO# CTaTuu
B) HE 3aBUCHT OT ITapaMeTPOB OTACNBHBIX CTAANM
I') 3aBUCHT OT MapaMeTPOB BCEX CTAUIM

5. Xumuueckas peakiust IPOTEKaeT uepe3 napasuienbHbie cragind. CKOPOCTh PEaKifH B IIEJIOM OMPEACIIACTCS MapaMeTpaMu:
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
. .2022

Hanpaenerue noarotoskm / cneumansHocTb 04.03.01 - Xumus
JOucumnnuna dusnyeckas xumus

®opma 0byueHnst o4Has

Bwug koHTpons TecT

Bwup atTecTauum TekyLlas

KoHTponbHo-U3MepuTenbHbIN maTepuan Ne 1

1. Kakoe u3 yrBepkaeHUI HEBEPHO:

a) BHYTPEHHHI MOTEHINA (a3bl CyMMHPYETCS U3 BHEIIHETO U TOBEPXHOCTHOT'O;

0) BHeIIHMIT noTeHIMan (a3bl CyMMHPYETCS U3 BHYTPEHHETo 1 [ anbBaHH-TIOTeHIMANA Ha rpaHuIe das;

B) lasipBaHK-NOTEHIMAI HA TpaHuLe (a3 CyMMUpyeTcs U3 Bombra-roTeHana u ckayka JByX MOBEPXHOCTHBIX MOTCHIHAIIOB.
2. Kakasi u3 sieek yis OnpeesieHUs Ykces MepeHoca HOHOB MeTofoM Lurtopda o0s3atenbHO TpeOyeT — orpelesieHus MPOIMyIIEHHOro
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 KAKOI0 U3 JIBYX HOHOB C Z1 =Z2 COAEPXKUTCS OOJIBIIEe YHUCIO MOJIEKYI PACTBOPUTEIIS:

a) y MoHa C OOJBIINM KPHCTAIUIOXUMHUYECKIM PaJHyCOM;

0) y MOHA C MEHBIIIMM KPUCTATIOXUMHYECKUM PaJHyCOM;

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

) JIBOMHOM 3JIEKTPUYECKHUIA CITON BO3HHUKACT M3-3a MOsBICHHs [ albBaHU-MIOTEHIMANA Ha TpaHuLe (Ba3;

6) TayibBaHU-MIOTEHIMANT BOSHUKACT B XOJI€ MPOCTPAHCTBEHHOTO Pa3/Ie/ICHHS EKTPUUCCKHX 3apsiioB Ha rpaHHuIe ¢as;

B) 00a BEpHBI.
5. TIporecc 3JIEKTPONUTHYESCKONW AUCCOLMAIIMN CONM OMHChIBAaeTCs ypaBHeHHeM: — KA=viK*+v_Ar Kakas TepmoanHamuueckas
AKTUBHOCTb MOXET OBITh OLIEHEHA KCIIEPUMEHTAIBHO:

a) conu (as);

0) cpenHe-HOHHAs (at);

B) KaTHOHA (a+) WM aHuoHa (a-).
6. Kakast 13 cucTeM npe/cTaBisieT paBHOBECHbIH OKUCIINTENbHO-BOCCTAHOBUTEIIBHBIN AIIEKTPOJ:

a) Cu| Cu*, Cu?;

6) Pt | Cu*; Cu?;

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

a) majaer;

0) pacrer;

B) HE M3MEHSIETCSL.

8. Hanmpsoxenune uernu M1 | L1 || L2 | M2 Gonbue Hyns, a nernu Mz | Lz || L1 | M1 menbire Hyms. Kaxast u3 meneit 3amicasa BepHO:
a) mepsasi;
0) BTOpAas;
B) HU OJHA.
9. IMpu 298 K nonHble IpousBeaeHus Bojbl U sTHiioBoro cnupra Kw(H20)=10"* u 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-peakimmu:
a)He 3aBHCHT OT aKTHBHOCTEH PEarcHToB;
0) 3aBHCHUT OT aKTHBHOCTH O0OMX PEarcHTOB;
B) 3aBHCHT OT aKTUBHOCTH JIMILIb OJIHOTO M3 PEarcHTOB.

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



YTBEPXJIAIO

3aBenyromuii Kadenpoit

(uzmdeckolt XumMun

II.X.H., JIOII. 0.A. Kozanepos
. .2022

Hanpaenerue noarotoskm / cneumansHocTb 04.03.01 - Xumus
JOucumnnuna dusnyeckas xumus

®opma 0byueHnst o4Has

Bwug koHTpons TecT

Bwup atTecTauum TekyLlas

KoHTponbHo-3MepuUTenbHbIn Matepran Ne 2
1. KOHCTaHTa 1 CTENEHb AMCCONMAIIMH IEKTPOIUTHIECKON TUCCOMAIMH Caboro SIEKTPOIUTa CB3anbl cooTHomenuem: K=a?C/(1-a). Tlo
Mepe pocta KoHLeHTpanuu pactsopa C uro npousoizer ¢ K:
a) yBEITUUUTCS; 0) yMeHbIIUTCS; B) HE U3MEHHTCS.

2. IIpu qudpdy3un KaTHOHA ¥ aHHOHA B BOJHOM PacTBOPE CHIILHOT'O AIEKTPOIIMTA CKOPOCTH JABMXKEHHS HOHOB OUEHBb OBICTPO
BBIPaBHUBAIOTCA. JTO CBSI3aHO:
a) ¢ BeIpaBHMBaHNEeM Kod(dunmenToB mudpy3nn HOHOB;
0) c BEIpaBHMBaHHEM HX Kod(duIeHToB TpeHns;
B) C HAJIOXXEHUEM MUI'PALHOHHOTO OTOKA, BHI3BAHHOTO IPaiueHTOM In(dy3HOHHOrO MOTeHIana, Ha qudQy3HOHHbIH MOTOK;
T') ¢ 00pa30BaHHEM HOHHBIX JIBOWHHUKOB.
3. B xakux pactBopureinsx nousl HsO™ u OH™ He 001agaroT aHOMaJIbHO BBICOKOM JIEKTPONPOBOIHOCTBIO:

a) POTO(QHITBHBIX; 0) IPOTOT€HHEIX; B) alPOTOHHBIX.
4. Bo3HUKaeT JI1 ABOMHON 3/IEKTPUYECKUH CIIOH Ha TpaHUIE IUIATUHBI C aOCOIIOTHO YHUCTOH BOJIOM:
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 TU/IpaTalliH;
0) XUMHYECKast TEIJIOTa THApaTalliH;
B) HU OJIVH.
6. TToTeHIHa KaKoro M3 3JEKTPOIOB HE 3aBUCUT OT pH cpe/ibl:
a) BOJIOPOJTHOTO;
0) XUHTUAPOHHOTO;
B) KaJIOMEJIBHOI'O;
T') CTEKJITHHOTO.
7. Kakoe U3 ycioBuii BbIOOpa CTAHIAPTHOIO COCTOSIHUS TSl KOMITOHCHTOB PACTBOPA JIEKTPOJINTA SIBISICTCS BEPHBIM:

0 0 0 0 0 0
a)dn Fa, =a_; 6)ay =a, #a_;
0 0 0 0 0 0
B)dy =a, =a_; rnady#a, #a_.
8. Ha ocHOBe kakoro coeuHeHHs1 MOXET ObITh M3rotoBieH 3iekrpon 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; 0) 5 momb/I; B) 6 MOJIB/I.

10. Kakoe 13 BbIpaXkeHUii AaeT BenuuuHy [ anpBaHU-MOTEHIMANA Ha TpaHuLe (a3, eciiy Ha Heil UIeT MEeKTPOXUMHUIECKAs PeaKIus:

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 MOTEHIMAT BOAOPOIHOrO 3JIEKTPO/IA MOJAral0T PABHBIM HYITIO MPH:

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

12. Y nenbHas aneKTPONPOBOAHOCTH BOJHOTO PAaCTBOPA CUIILHOTO HJIEKTPOIIUTA C POCTOM €ro KOHIIEHTPAIMH BHAYalle PacTeT, a 3aTeM
cHKaeTcs. [TosBIIeHNEe ydacTKa CHIDKEHHSI 00YCIIOBJICHO:

a) MI3MEHEHHEM MeXaHH3Ma MUTPALIMOHHOTO NIEPEHOCa;
0) M3MECHEHNEM YHuCIia HOCUTENEH 3apsma;

B) HApaCTAOIINM BIHMSHAEM MEXMOHHBIX B3aUMOIEHCTBHUMH.

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



YTBEPXJIAIO
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®opma 0byueHnst o4Has

Bwug koHTpons TecT
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KoHTponbHo-u3meputenbHbIN maTepuan Ne 3

1. DHeprus Kakoro M3 MeXYaCTHYHBIX B3aMMOJEIHCTBHI B pacTBOpe 3JIEKTPOJIHWTa Hanbojee Pe3KO 3aBUCHUT OT PACCTOSHUS MEXIY
YaCTULAMHU:

a) TUTIOJT-TUITOJBHOTO;
0) MOH-IUITONBHOTO;
B) MOH-HOHHHOTO.
2. NloH-nOHHOE B3anMOJIeHCTBHE IPU AN (Y3HH HOHOB B PaCTBOPE AIEKTPOJIHTA!

) TIPOSIBIISICTCS CHIIbHEE, YeM IPH MHUTPALIUH;
0) mposiBisieTcs cinabee, YeM MPU MUTPaLUH;
B) BOOOIIIE HE HTPaeT POITH.
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 XUMHYCCKUM U 3JIEKTPOXMMHYECKUM MOTEHIHAIaMU HOHOB i-Ir'0 cOpTa 00sA3aTeNIbHO HYXHO YYHUTHIBATh IPU ONUCAHUU
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 BO3PACTaeT.
7. CpenHsisi SHeprus KAaKMX 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) TUMOHHON KUCIIOTOMH;
B) ILABEJICBOI KHUCIIOTOM; T') YKCYCHOU KUCIOTOH.
9. B peakuuu nporonurudeckoro papaosecusi CH3COOH+H2F, = CH3COOHz™ + HF2~ ponb KUCIOT Urparot:

a) CHsCOOH u HzF2;
6) CHsCOOHz u CH3COOH,;
B) H2F2 1 CHsCOOH;:;
r) HoF2 mw HF2 .
10. B 0OCHOBHOM ypaBHEHHH JIIEKTPOXUMHUYECKOI TEPMOIMHAMUKH JUTSl HANPSDKEHHS FalbBaHUYECKOH IIenH BennurnHa AG MpecTaBiserT:

a) cBOOOAHYIO dHepruro ['mbOca aHOMHOW peakiui;

6) cBoOomHYyIO SHEprito [ HO0Cca KaTOJHON peaKiiu;

B) CBOOOIHYIO dHEepruto 'nb0ca OpyTTO-XMMHUUECKON PeaKIliH.
11. CunbHOo pa3baBiieHHbIC BOAHBIC PACTBOPBI CHa0ObIX KUCIOT (KoHcTaHThl auccoimaimu Ki u K2) uMmeror ogHy u Ty ke MOISIPHYIO
kouuentpanuio. Eciu Ki>Ko, To:

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

Ipenonasarens A.Xx.H., gou. O.A. Ko3agepos
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®opma 0byyeHus ouHas

Bug koHTpons Tect

Bup atTectauum Tekywas

KoHTponbHo-U3MepuTenbHbIK MaTepuan Ne 4
1. KoHcraHTa ruaponusa coiy ciaboii KUCIOTHL ¥ CHIIBHOTO OCHOBAHHSI OIIMCBHIBACTCS 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
3aBemyromuii Kadenpoit
(uzmdeckolt XumMun
O.A. Kozaznepos

_ . .2022

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

QJIEKTPOAOB XapaKTECPU3YETCs MMOBLINICHHBIM ITOJISPU3AIIMOHHBIM COIIPOTUBJIICHUEM CTAINU IIEPEXOAA 3apsaa:

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

5. YeM NPUHIMIHAIBHO OTJIMYAIOTCS XUMUYCCKHE LIETTH OT KOHIICHTPAIOHHBIX:
a) HAJTMYKMEM HITH OTCYTCTBHEM CKayKa IOTCHIIMAIA Ha TPAHHUIIE pas/iesia PacTBOPOB;
0) XapakTepoM TEeMIIePATYPHOH 3aBUCHMOCTH HATPSHKCHHS LISTIH;
B) pa3HUYKEM METAILIOB aHOJA U KaTo/a;
I') IOPS/IKOM 3aITUCH SJICMEHTOB I[CTIH.
6. K xakoMy THITY OTEHIIHAIOB OTHOCHTCS TTOTeHIHa JloOHHAHA:
a) Bonbra-noreHumar;
0) ['anbBaHK-TIOTCHITHAT,
B) SNICKTPOHBIA TOTCHIINAT;
I) peaibHbIi MOTEHIMAT.

7. Oddextsl 3meKTpohOPETHYECKOrO M PENAKCAIMOHHOIO TOPMOXKCHHUs NPU MUIPALMM MOHOB B PacTBOPE 3JIEKTPOIUTA C POCTOM €ro

KOHLICHTPALIHH:
a) HapacTaloT;
0) CHIDKAIOTCS
B) KOMIICHCHPYIOT JAPYT JApYra.

8. Ha xaToaHO# nonspu3almoHHON KPUBOM HETIOABMIKHOTO 3JICKTPo/ia OOHApykeHa 00J1acTh OTHOCHUTENBHOH HE3aBUCUMOCTH TUIOTHOCTH
TOKa OT MEPEHAPSDKEHHUS, IPUYEM BpaIlleHHE IEKTPOAA IPUBOJUT K POCTY INIOTHOCTH TOKa. KnHETHKA KaTOMHOM peaKuuu:

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

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

a) Mr00BIX KOHLIEHTpALuii;
0) pa30aBJCHHBIM;
B) KOHIICHTPHUPOBAHHBIM.
11. K kakoMy Tumy ¢usndeckux ternei ornocures tensb (—)Pt, Cuayy | Cu* | Cugoo), Pt (+):
a) TpaBUTAIIOHHAS,
0) autoTpOoNHAs;
B) KpHUCTaIOrpadruyecKast.
12. Dddexr Papanes B cnabbX MMEKTPOIUTAX O0YCIOBICH:
a) U3MEHEHHEM IOIBUYKHOCTH HOHOB C HAPSHKEHHOCTBIO SJIEKTPUUECKOTO MOJIS;
0) M3MEHEHHEM CTEIECHHU JIUCCOLMALIMN C HATPSHKEHHOCTBIO OIS,
B) M3MEHEHHEM IOJIBHYKHOCTH HOHOB € YaCTOTOH MEPEMEHHOT0 TOKa;
I') ©3MEHEHHEM CTETICHH JTHCCOLIMALNHN C YaCTOTOI TOKa.

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



3agaHus onsi KOHTPONbHbIX paboT
KoHTponbHas pa6oTa Ne 1
1. Haiitu cTanaapTHYIO MOJISIPHYIO SHTAJIBINIO0 0Opa30BaHUs aMMHaKa Ha OCHOBAHUU JIAHHBIX O
peaxiusx B ra3oBoi dasze:

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 TeMIIepaTypax; 2) sHTanbnuo auccoruanuu 1 mons 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 PacTBODE.

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
Tembl pechepaToB
PecpepaT Ne 1

MpUHUMNBI XMMUYECKON KNHETUKMN.

deHoMeHoorn4yeckas KMHeTuKa.

KnHeTnyeckuin 3akoH AENCTBYHOLLMX MacCC.

Jinmntnpytowaa cragus.

KnHeTrka NpoCTbIX XMMUYECKNX peakLmn.

KnHeTrKa CrOXXHbIX XUMUYECKUX peaKkuni.

MpuHUMN kBasuctaumoHapHocTn bogeHwTenHa-CemeHoBa.

3aBUCMMOCTb KOHCTaHTbl CKOPOCTU OT TeMrnepaTypbl.

YpaBHeHne AppeHuyca. QHeprust aktusauuu.

10. lNoBepXxHOCTb NOTEHUMASNTBHON 3HEPTUW.

11. Teopusa nepexogHOro COCTOAHUS.

12. Teopusa akTMBMPOBAHHOIO KOMMEKCa B NPUMEHEHUM K MOHOMOINEKYNSAPHbLIM peakunsim.

13. Peakunn B pactBopax.

14. O6wwne NpuHUMNbI KaTanmaa.

15. F'oMOreHHbIn KaTanms.

16. KuCrnoTHO-OCHOBHbLIW KaTanms.

17. ABTOKaTanus.

18. 'eTeporeHHbIN KaTanus.

19. AKTMBHOCTb 1 CENEKTUBHOCTb KaTanm3aTopos.

20. DHeprust akTMBauumn KatannTUYECKNX peakuni.

21. Teopua mynbTunneTos banaHanHa.

22. Teopus akTuUBHbIX aHcambrien Kobosesa.

©CoNoO~wWNE

PedepaT Ne 2
1. MNMoHATWe KNCNOTbl U OCHOBaHUSA B COBPEMEHHOWN XUMUN.
2*. IMccoumaums KUCIOT M OCHOBaHWii B pa3baBrieHHbIX BOOHbLIX PacTBOPaXx.
3. ConbBaTtaums (rmgpataums) u conbBaTHaga (rmgpaTHast) ob6onoyka noHa.

4*. MaTemaTuyeckuii annapar Teopun pacTBOPOB CUIbHbLIX 3NEeKTPonuToB [lebas—XioKkens.

5. BydepHble pacTBOpbI: Knaccudukaund, ctabunmanpyemoe 3HavyeHne pH, 6ydepHas emMKocCTb,
npYMeHeHue.

6. CTyneH4aTasa guccoumaums KACNoT B pacTBOpax.

7. CTyneH4aTasa guccoumaumsi KOMNEKCHbIX COeAMHEHN B pacTBOpaXx.

8. M'maponuns conen: NpUYnNHLI, TEPMOJUHAMMUYECKOE ONUCaHUe, BIIUSHUE pasnUYHbIX (hakTopoB.

9. DkcnepumeHTanbHoe onpeaeneHne KOHCTAHT MOHHbIX paBHOBECUIA B pacTBOpaXx.

10. Teopus kncroT n ocHoBaHuM BpéHcTena-Jloypu n coBpeMeHHasi CUHTeTUYeCcKas HeopraHudeckas



XUMUS.

11. NMpOTOHHbLIE N aNPOTOHHbLIE PACTBOPUTENN B COBPEMEHHON XUMUN.

12. CTpoeHune ABOMHOro anekTpuyeckoro cnogd no WrepHy n no MNpamy.

13. MNMony4eHne n TpakToBKa 3NEKTPOKANUNNAPHbIX KPUBBIX.

14. OcCHOBHOE YypaBHEHME 3JTEKTPOXUMUYECKON TEePMOAMHAMUKA U NPUMEPLI €ro MNpakTUYECKoro
Ncnonb3oBaHuS.

15. MexaHn3Mbl U KNHETUYECKME 3aKOHOMEPHOCTU BblAeneHss BOAOPOAA Ha pasHbIX MeTarnnax.
Koppo3ua ¢ BogopoaHon aenonsapusaumen.

16. MexaHn3Mbl BOCCTaHOBEHWS MOMEKYNSAPHOIO KACIOPOAa B KUCHbIX U LWeNo4YHbIX cpefax. Kopposua
C KncrnopoaHon genonspusaumen.

17. OCHOBHbIE MONOXEHUSA 1 BbIBOLLI TEOPUN 3aMeaNneHHOro nepexona 3apsaa. BogopogHoe
nepeHanpskeHne Ha pTyTHOM 3MeKTpoae.

18. OCHOBHbIE MONOXEHUA N BbIBOALI TEOPUN ANAdY3MOHHOIO nepeHanpsxeHnda. KnuHetunka
BOCCTaAHOBIIEHMSI MOMNEKYNSAPHOIO KNCIOPOAa Ha MHEPTHbLIX MeTannax.

19*. Knaccuueckas v coBpeMeHHasi (oopMynMpOBKM NPUHLIMNA HE3ABUCUMOIO NPOTEKAHNUS 3MEKTPOAHBIX
NPOLIECCOB Ha CIOXHbIX 3MNeKTpoaax.

20. NMpocTble 1 CNoXHble ANEKTPoAbl B 3NEKTPOXUMUMN. DNEKTPOXUMMUNYECKUN MEXAHU3M KOPPO3UK
MeTannos.

21. CoBpeMeHHble NpeacTaBrieHns O NacCMBHOM COCTOSIHUM MeTarnos.

22. Kopposus meTansnoB B KOHTaKTe.

MpumeyaHue. 38e3doukoll (*) ommedeHb membl NOBbILEHHOL mpydHocMU.

20.2 NMpomexyTo4Haa aTrectaumsa

lMpomMexyToyHas aTTecTaumss NpPOBOAUTCS B COOTBETCTBUM C [lONOXEHWeM O NPOMEXYTOYHOM
aTTecTaumm obyvaroLmxca no nporpammMam Bbiclero obpasoBaHMs BOpOHEXCKOro rocyaapCTBEHHOIo
yHuBepcuteTa. [lpomexyTodHasa aTTectaumsa npoBoguTcs B dopmax: 3adeta (3 M 4 cemecTpbl),
ak3ameHa (3 n 4 cemecTpbl), KypcoBon paboThl (4 cemecTp).

KoHTponb ycneBaemMocTn Mo AUCUMMNIIMHE Ha 3a4yeTe OCyLLEeCTBNAeTCa No pesynbTaTam TekyLluen
aTTecTtaumm, ecnv 3agjaHusi TeKywen aTTectauumn BbINOMHEHbl HE MeHee, YeM Ha 75 %. B cnyuae
OTCYTCTBUS YAOBNETBOPUTENbHbLIX Pe3ynbTaTOB TeKyllenh aTTecTauum KOHTPOSib YCneBaemMoCTu Mo
ANCUUNINNHE Ha 3a4eTe OCYLLEeCTBNSAETCS C MOMOLLbIO OLEHOYHbIX CPpeacTB, NpeacTaBneHHblx B n. 20.1.

Kputepum oueHnBaHusa Ha 3a4eTe:
Kpurepuu onieHuBaHus TEKyLIEH yCIIEBAEMOCTH [IIkana oneHoK
OOygaromuiicss BiameeT TEOPEeTHYECKUMH OCHOBAMH 110 JaHHOMY pasleny 3adreHo
¢$u3nvecKol XUMHUM WM 3JIEKTPOXUMHHM, 3HAECT OCHOBHBIC MOHATHS U ONpENEIIECHHUS,
WUTIOCTPUPYET OTBET NMpUMeEpaMu, GakTaMu, IPUMEHSITh TEOPETUUECKUE 3HAHUS VIS
pelieHns MpaKTUYecKUX 3azad. Bo3MoxHO, YTO oOOydarolmmiicss IIpU OTBETE
JONYCKaeT OIIMOKH, KOTOpbIE CHOCOOCH HCIPaBUTh IO YKA3aHHUIO MPErojaBaTels.
Bo3smoxxHo,  oOywaromumiicss  HMCHOBITBIBAET  TPYAHOCTH  NPH  NPUMEHEHUHU
TEOPETHUYECKUX 3HAHMHN IS PELICHHs] MIPAKTUYECKUX 3aAad, HO OPUEHTHUPYETCs Ipu
00CY)XKJICHUN BO3HUKIIMX TPYAHOCTEH C MPENoiaBaTeIeM.
OOydaromuiicss ~ JeMOHCTPUPYET  OTPBIBOYHBIE,  (pparMEHTapHbIE  3HAHUSA He 3auTeno
TEOPETHUYECKUX OCHOB IO JAHHOMY pasfeny GU3NUYeCKOH XUMUH UIIH IEKTPOXUMUH,
JONYCKaeT Tpyoble OMMOKHU MPHU MPUMEHEHUH TEOPETHUECKUX 3HAHUU AJIS1 peLeHu s
MpaKkTUYecKuX 3azady. He Biameer OCHOBHBIMHM TOHSTHSMH, ONPEACICHUSIMH H
MpUMEpaMH, WUTIOCTPUPYIOLIIMMH OCHOBHBIE 3aKOHOMEPHOCTH (PU3MUECKOH XUMHH.
He cnocoGeH mpuMeHsITh TeOpEeTHYECKHE 3HAHUS JUIs PEIICHNUS MPAKTUYECKHX 3a/a4.

KypcoBas paboTta ¢ foknagom n npeseHTaumen

MpuMepHbIe TeMbl KypCOBbIX paboT
OrnEKTPOOKNCIIEHNE OPraHMYECKOro BELLIECTBA HA METANIIMYECKOM UM CMNITABHOM 3MNEKTpoae
OnEKTPOXMMNYECKNE CBONCTBA BOAHbLIX PACTBOPOB OPraHMYeCcKuUX KUCIOT
OIEeKTPOXMMNYECKNE CBOMCTBA BOAHO-OPraHMYEeCKNX pacTBOPOB OPraHNYeCcKNX KUCNoT
OnEKTPOXMMUNYECKNE CBONCTBA BOAHbLIX PACTBOPOB HEOPraHMYECKUX KUCITOT
KoHcTaHTLlI paBHOBECUS 3MEKTPOXMMNYECKNX NPOLIECCOB
Koppo3noHHoe noBeaeHe MeTarnoB 1 CNnaBoB B BOAHbLIX pacTBoOpax

ok wnhE



7. KOppO3MOHHO€ nopegeHmne MeTarnoB U CnjiaBoOB B BOOHO-OpPraHM4YeCKnX pactBopax

8. ,D,I/I(bd)y3l/IOHHaF| KMHETUKa KaToOOQHOro ocaxgeHma metarina
9. AHogHoe pacTBoOpeHME crniaBa B BOOHOM pacTBope

10. OnpepeneHve  koacbduumeHta  aucpdysmm  MOHOB  MeTanna B

ANEeKTPOXMMUYECKUMU METOJAMU
11. M'anbBaHW4ecKmne anemMeHThl

Kputepum oLieHMBaHWs KypcoBoW paboThbi:

BOOHbIX  pacTBopax

Kpl/ITepl/Il/I OLEHMBaHWS KOMMNETEHLNN

YpoBeHb
cchopmMupoBaH
HOCTH
KOMMNEeTEeHLINN

LLikana oueHok

O6yyarowutics camMocmosimesibHO nodbupaem mMemoOouKy
rnposedeHusi  3KcrepuMeHma, nposodum  3KcriepuMeHm c
cobnodeHuem  HOpM  MeXHUKU  6e3onacHocmu,  rpuUMeHsiem
cmaHdapmHoe rpozpaMMHoe obecriedyeHue U crieyuasnu3upoeaHHbie
6asbl  OaHHbIX, a makke  meopemu4yeckue  modenu U
rnonyamnupudeckue mMemoObl npu  obpabomke  pe3ynbmamos,
epaMomHO  uHmeprnpemupyem  pe3ynbmambsl  3KCrepuMeHma,
onupasicb Ha b6as30eble 3HaHUs 8 obracmu uauvyeckol Xxumuu U
anekmpoxumuu, copmynupyem 6bieodbl. Oghopmrssem omyem 1o
pesynbmamam pabombl o cmaHdapmHol ¢hopme C y4emom
mpebosaHuli  bubnuozpacbudeckol  Kynbmypel, npedcmasnisem
rpe3eHmauuro no meme pabomsi.

lNosbiweHHbIU
ypOBEHb

Omnu4Ho

Obyyarowuticsas ¢ nomowbro rpernodasamesia nodbupaem MemoOuKy
npogedeHuUss  3KCrepuMeHma, rnpogsodum 9KCrepuMeHm c
cobnirodeHueM  HOpPM  MexHUKu  6e3onacHocmu,  Hey8epeHHO
npumeHssem  cmaHOapmHoe  rpoepaMMHoe  obecriedeHue U
crieyuanusupogaHHblie ba3bl OaHHbIX, a makxe meopemu4yecKue
modenu U nofyamnupudeckue — mMemodbl  rpu  obpabomke
pe3ynbmamoe, donyckaem He3HaqyumersibHble owubku 8
uHmeprnpemauuu pe3ynbmamos 3KcrepumeHma. B ogopmnieHuu
omdema o pesynbmamam pabombl UMEIOMCS He3Ha4yumesibHble
OomkrioHeHuUs1 om mpeboesaHuli cmaHOapmos. [lpeseHmauyusi No meme
pabomei npedcmasrieHa ¢ 3aMedyaHUsIMU.

Ga3zosnbiti
YPOBEHb

Xopowo

Obyyarwutica 3ampyOHsemcsi nodobpamb daxe C NoOMOUWbO
npenodasamernsi MemoOuKy rpoesedeHusi aKcrepuMmeHma, npoeooum
9KCriepumMeHm ¢ cobrmodeHueM HOPM MmexHUKU 6e3onacHocmu, He
criocobeH npumeHsimb cmaHOapmHoe rpozspamMmMHoe obecrieyeHue u
crieyuanusuposaHHble ba3bl 0aHHbIX, a makKxe meopemu4yecKkue
modenu U nofyaMmnupudeckue — mMemoldbl  npu  obpabomke
pesynbmamos, Ooryckaem cepbe3Hble owubku 8 UHmMeprpemayuu
pe3ynbmamog 3KcriepumeHma. B ogopmneHuu omyema o
pesynbmamam pabombi UMEMCS 3Ha4umesibHble OMKIOHEHUS om
mpebosaHuli cmaHOapmos. [lpezeHmauyuss no meme pabombi
rnpedcmasrsieHa ¢ 3amevaHusMu.

lNopozoeniti
ypOBeHb

Ydoenemeopu-
mesnbHO

Obyvarowutics He crocobeH e6bibpamb MemoOuKy Mpo8edeHust
aKcriepumeHma, He cobrmodaem HOPpMbI MEXHUKU 6e3ornacHocmu, He
MoXem npuMeHsimb cmaHOapmHoe npo2pamMMHoe obecriedeHue U
crieyuanusupogaHHbie 6a3bl OaHHbIX, a makxe meopemuyecKue
molenu U nonyamnupudeckue  mMemoObl  rpu  obpabomke
pesynbmamos, He eradeem 6a308biMU 3HaHUSMU 8 obmacmu
gusuyeckoll xumuu U anekmpoxumuu  Ons  UHmMepnpemauuu
pe3ynbmamos 3KcriepuMeHma.

Heydoenemeopu-
mersibHO

OK3aMeH NpPoBOAWTCHA NO OKOHYaHWUM 0ByyeHust B 3 n 4 cemecTpax BO BPEMS 9K3aMeHaLVOHHOW CECCuM.
Monyuns KNM, oBy4yaroLmnncst roToBUT KPaTKUA MMCbMEHHBIN OTBET Ha Bonpockl KM B TeyeHne 30-40 MuHyT Ges
NCMoNb30BaHWA MOObIX MCTOYHMKOB MHpopmaLmn. [ocne okoHYaHWs NOAroTOBKM NPOBOAUTCS YCTHOE
cobecenosaHve no sonpocam KMM. MNpu HeobxogmmocTu npenogasatens MOXET 3a4aTb AONOMHUTENbHbIE
BOMPOCHI, KOTOPbIE OTPaXkarnTcH B NMCTe oTBeTa obyyatollerocs. Ero otBeThl dhmkeupytotesa Tam xe. MNpu
oueHMBaHWKM oTBeTa 0by4aroLLerocs y4mTblBaeTcs ero paboTta B cemMecTpe 1 pe3ynbTaThl TEKyLLen aTTecTauum.



Komnnekt KUM Ne 1

HanpaeneHne nogrotoBku / cneumansHocTb 04.03.01 Xumus
OucunnnunHa dusmyeckasa xmmmus

dopma 0byyeHusa ovHas

Bung koHTponsa sk3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-usmMeputenbHbin maTepuan Ne 1

A.X.H., Aou,.

YTBEP>XOAKO
3aBseayrowmn kadenpon
dunsnyeckon Xxmmmm
O.A. Ko3apgepos

. .2022

1. lMocTpoeHne auvarpammbl KUNEHWs OBYX B3aMMHO pPacTBOPUMbIX xuakocTen. Cmbicn obnacten wm
nuHuin. PacyeT cteneHn cBoboabl B XapakTepHbIX ToUkax no npasuny ¢as 'mbbca. NMepBbint 3aKoH

KoHoBanoBsa.

2. XumMn4yeckoe CpOACTBO. XMMMYECKOE paBHOBECME. YCIOBMS XUMMYECKOro paBHoBecus. CBA3b

XMMMWYECKOro CPOACTBA C KOHCTAaHTON paBHOBECUSI XUMUYECKOW peakLmi.

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

Hanpasnexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmyeckasa xmmms

dopma 0byyeHus oyHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas

A.X.H., AoL.

YTBEPXIOAIO
3aBegyrowmn kadegpomn
bun3nyeckon Xxmmmm
O.A. Kosagepos

. .2022



KoHTponbHo-u3smMepuTtenbHbin Mmatepuan Ne 2

1. dyHKUMK npouecca. BHyTpeHHAS aHeprus. OHTanbnus. Nepsoe Havyano TepMoguHaMukn ans
o6paTnMbIX NPOLIECCOB, NPOTEKAOLLMX B Pa3NINYHbIX YCNOBUAX (M30XOPUYECKUA, N306apU4eCcKui,
N30TEPMUYECKNA, agnabaTU4eckmn).

2. MpyMeHeHne 3aKoHa AENCTBYIOLLMX MACC K FOMOIEHHbIM U reTEPOreHHbIM XUMUYECKUM peaKkLmsMm.
Pasnn4yHble opMbl BbipaXXeHUs1 KOHCTaHTbl PaBHOBECUS.

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

YTBEP>XOAKO

3aBseayrowmn kadenpon

dunsnyeckon xmmmn

O.X.H., oou,. O.A. Ko3agepos
. .2022

Hanpaenexue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
Oucuynnuna dunsnyueckan xmmus

dopma 0byyeHus ovHas

Bug KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 3

1. Tepmoxumusi. 3akoH NOCTOAHCTBA CymMm TensoT 'ecca u ero cneacteusa. CTaHgapTHast sHTanbnus.
TennoTbl (3HTanNbLNMN) 06pasoBaHUs 1 cropaHus BellecTs. KanopumeTtpusi.

2. N3oTepma xummyeckon peakummn BaHT MNodda. SHeprum Menbmronsua n Mmbbca xummyeckon
peakumn. CTaHgapTHble aHeprum Menbmronbua n M'mbébca n nx cBa3b C KOHCTAHTOW paBHOBECUSI.

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

YTBEPXIOAIO

3aBegyrowmn kadpegpon

bn3n4ecKkon Xmummm

O.X.H., ooy, O.A. Kosagepos
. .2022

Hanpasnexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmmus

dopma 0byyeHus oyHas

Bua KOHTpOIns 3k3aMeH

Bug atTectaumm npomexxyToyHas



KoHTponbHo-usmeputensHbii maTtepuan Ne 4

1. Kanopuyeckune koadhduumeHTsl. TennoeMkocTb. PasnuyHble Buabl TennoeMkocTen. BnvsHue
TemnepaTypbl Ha TENSIOBON apheKT XmMmyeckon peakummn. YpasHeHne Kupxroda. MpunbnumxeHHoe n
TOYHOE peLleHue.

2. Pac4yeT paBHOBECHOrMO BbIX04a NPOAYKTOB XUMUYECKOWN peakLmu.

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

YTBEP>XOAKO

3aBseayrowmn kadenpon

dunsnyeckon xmmmn

O.X.H., oou,. O.A. Ko3agepos
. .2022

Hanpaenexue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
Oucuynnuna dunsnyueckan xmmus

dopma 0byyeHus ovHas

Bug KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 5

1. Brtopoe Ha4vano TepmoauHamukn. MNMpuHumn agnabatHon HegocTuxkmnmocty Kapateogopu. Beeaenue
MOHATUSA SHTPONUKU. IHTPONUSA OBpaTUMBIX U HeobpaTMMbIX npoueccoB. HekomneHcupoBaHHas

Tennota Knayauyca.
2. BnusHue gaBneHnsa Ha paBHOBECHLIN BbIXO4 NPOOYKTOB XMMUYECKOW peakunu.

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

YTBEPXIOAIO

3aBegyrowmn kadpegpon

bn3nyeckon Xxmmmm

O.X.H., ooy, O.A. Kosagepos
. .2022

Hanpasnexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmmus

dopma 0byyeHus oyHas

Bua koHTpons 3k3ameH

Bug atTectaumm npomexxyToyHas



KoHTponbHO-uameputenbHbIn maTepuan Ne 6

1. YpaBHeHVe BTOPOro Hadana TepMoavHaMuki Ans obpaTtmblx U HeobpaTUMbIX Npoueccos. MpuHumn
BO3pacTaHUs SHTPONMK. BbluncneHne sHTPONMKU OTAEeNbHbLIX BELWECTB U XMMUYEeckon peakuun. Cessb
SHTPONUK peakUUn C XMMUYECKOM NepemMeHHon. CTaHgapTHas SHTPONuUSI.

2. 3aBUCUMOCTb KOHCTaHTbl PaBHOBECUS] XMMUYECKOWN peakumm OT TemnepaTypbl. YpaBHEHUS N30X0pPbl 1
n3obapbl BaHT MNodda.

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

YTBEP>XOAKO

3aBeayrowmn kadenpon

dunsnyeckon xmmmn

O.X.H., oou,. O.A. Ko3agepos
. .2022

Hanpaenexue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
Oucuynnuna dunsnyueckan xmmus

dopma 0byyeHus ovHas

Bug KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin matepuan Ne 7

1. lMocTpoeHne gnarpammbl ABYX B3aMMHO PacTBOPUMbIX XWAKOCTEN C a3e0TpOnHon cmechio. CMbich
obnacten n nuHun. PacyeT cteneHn cBobodbl B XapakTepHbIX Toukax no npasuny ¢as Mbbea.
BTopon 3akoH KoHoBaroBa.

2. TpeTbe Hayano TepMoanHamMuKn. NoCTOAHHAs MHTErpMpoBaHUs B ypaBHeHUM n3obapbl. PacyeT
KOHCTaHTbl paBHOBECUS XMMUYECKOW peakumnn npu 3agaHHoOM Temneparype.

lMpenogaBaTtens K.X.H., gou. C.H. pyweBckas

YTBEPXIOAIO

3aBegyrowmn kadpegpon

bn3n4ecKkon Xmummm

O.X.H., ooy, O.A. Kosagepos
. .2022

Hanpasnexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas



KoHTponbHO-uameputenbHbIn maTepuan Ne 8

1. TepmogunHamuyeckne noTeHumanbl. VX CBA3b C MakcumarnbHOM nones3Hon paboton. Kputepum

CaMOrpoun3BOJIbHOIO MpoTeEKaHNA npouecca n paBHOBECUA. TepMO[J,VIHa

MU4eCKMe noTeHumnarnbl

XUMUYEecKon peakumn. VX cBs3b C 3HTaNbNUEN WU SHTPONUEN XMMUYEecKOon peakumu. CTaHOapTHblE

noTeHunanbl.

2. KnHeTuKa NpoCTbIX XMMUYECKUX peakumin nepBoro nopsiaka. Bpemsi nonynpespalueHus.

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

YTBEPXOAIO

3aBeayrowmn kadenpon

A.X.H., Aou,.

Hanpasnenue nogrotoBku / cneuymanbHocTb 04.03.01 Xumus
Oucuynnuna dunsnyueckan xmmus

dopma 0byyeHus ovHas

Bug koHTpona ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin matepman Ne 9

1. BnimsHue Temnepartypbl Ha 3Heprnio [MB6ca Xumumyeckonm peakuuu.

dunsnyeckon xmmmn
O.A. Ko3agepos
. .2022

YpaBHeHne [un66ca-

lenbmronbua. CBaA3b 3Heprum [nMG6ca (MakcMmanbHOW MonesHon paboTbl) C SHTanNbNMen wu

SHTPOMMEN XUMUYECKON peakLunu.

2. Xumunyeckasi knHetmka. CKOpOCTb, MOMEKYNSIPHOCTb M MOPSAOK XMMUYECKMX peakumi. MprHUmMnb

XUMWYECKON KUHETUKN. [TOHATUE 1 NIUMUTUPYIOLLIEN CTaguwn.

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

A.X.H., AoL.

Hanpasnexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmmus

dopma 0byyeHus oyHas

Bua koHTpons 3K3ameH

Bug aTTectaumm npomexxyToyHas

YTBEPXIOAIO
3aBegyrowmn kadpegpon
bn3nyeckon Xxmmmm
O.A. Kosagepos

. .2022



KoHTponbHO-uameputenbHbIn maTepman Ne 10

1. TepmognHammnyeckunin npouecc (PaBHOBECHbIM U HEPAaBHOBECHbLIN, 06paTUMbIN 1 HeOBpaTUMBbIN,
CaMOMpOn3BOSbHbBIA U HE CaMONPOM3BOSbHbLIN). PyHKUMKM Npouecca. TennoTa, paboTta ons
pasnMYHbIX NPOLIECCOB (M30XOPUYECKUA, N306apPUYECKMI, N30TEPMUYECKMIA, agmabaTnieckui).

2. MNony4yeHne KNHETUYECKOrO YpaBHEHUS MPOCTbIX XMMUYECKMUX peaKkLmii BTOPOro nopsagka.
"pachmnyeckoe npeacrtaBneHne. KoHcTaHTa ckopocTu. PacyeT nepuoga nonynpespaLlleHns.

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

YTBEP>XOAKO

3aBeayromn kadenpon

dunsnyeckon xmummn

0.X.H., oou,. O.A. Ko3agepos
. .2022

Hanpaenenue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
Oucuynnuna dunsnyueckasn xmmus

dopma 0byyeHus ovHas

Bua KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 11

1. TepmognHammnka asoBbIX MNpPeBpalleHUn WHOUBMAYaNbHbIX BeLllecTB. 3aBUCMMOCTb [OaBfeHus
HacCbILWEHHOro napa oT Temnepatypbl. YpaBHeHne KnanenpoHa-Knaysuyca. MNpnbnmxkeHHoe n TouHoe
peLeHune. ICTMHHasa XxuMmmn4yeckas noCcTosiHHas.

2. lNony4eHne KMHETUYECKOro ypaBHEHNSA NPOCTbIX XMMUYECKUX peaKkLMin nepBoro nopsaka.
'padhnyeckoe npegcrasneHne. KoHcTaHTa ckopocTu. PacyeT nepuoga nonynpespawieHust.

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

YTBEPXIOAIO

3aBeayrowmn kadpegpon

bn3nyeckon Xxmmmm

O.X.H., ooy, O.A. Kosagepos
. .2022

Hanpasnexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas



KoHTponbHO-uameputenbHbIn maTepman Ne 12

1. TepmoavHamuka pacTBopoB. MapumanbHble MONApHbIE BEMUYMHBI. 3aBUCUMOCTb UX OT cocTaBsa
pacTtBopa. YpaBHeHune 'mobca-Aiorema. Ero ponb B TepMoanHaMuKe pacTBOPOB.
2. JKkcnepuMeHTanbHble U pacyeTHble MeTOobl onpeaeneHns nopsaaka XMMMYeckon peakunm.

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

YTBEP>XOAKO

3aBeayromn kadenpon

dunsnyeckon xmummn

0.X.H., oou,. O.A. Ko3agepos
. .2022

Hanpaenenue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
Oucuynnuna dunsnueckasn xmmus

dopma obyyeHus ovHas

Bua KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin Mmatepuan Ne 13

1. Xvmnyeckunin noteHuman. CBA3b XMMUYECKOro NoTeHUmMana ¢ KoHUeHTpauuen BellecTsa B pacTBope.
CTtaHgapTHbI XMMUYECKUI noTeHuunarn. YCrnoBne XMMU4YeCcKkoro paBHOBECUS U CaMONPOU3BOSIbHOCTU
npoLeccoB.

2. MNony4yeHne KMHeTUYECKOro ypaBHEHUS aAnd obpaTnmbix peakumi. 'padunyeckoe npeacraBneHue.

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

YTBEPXIOAIO

3aBegyrowmn kadpegpon

bn3nyeckon Xxmmmm

O.X.H., ooy, O.A. Kosagepos
. .2022

Hanpasnexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmmus

dopma 0byyeHus oyHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas



KoHTponbHO-usmeputenbHbin matepuan Ne 14

1. TepMOD,I/IHaMI/IKa XNOKNX pacTtBOpOB. 3aBUCMMOCTb OaBMNEeHUs HacCbIWEHHOro napa OT COCTaBa

Xugkoro pacteopa. 3akoHsl Payna n eHpw.

2. MNony4yeHne KMHeTUYECKOro ypaBHEHUS AN nocrnegoBaTenbHbIX XMMUYECKUX peakumn. Ipadumyeckoe
npeactasneHne. Metoq kBasuctaumoHapHbIX KOHUeHTpauun bogeHwTelriHa — CeMeHoBa.

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

Hanpaenenue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
Oucuynnuna dunsnueckasn xmmus

dopma obyyeHus ovHas

Bua KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin matepman Ne 15

A.X.H., Aou,.

YTBEP>XOAKO
3aBeayromn kadenpon
dunsnyeckon xmummn
O.A. Ko3agepos

. .2022

1. TepmognHammnka pearnbHbIX XWOKAX pPacTBOPOB. TepmoAuHaAMU4YecKas aKTMBHOCTb BellecTBa.
KoadhdbmumeHThbl aktnBHoCTU. MeToabl onpedeneHns akTMBHOCTU.
2. NonyyeHne KNHETUYECKOro ypaBHEHUS ASS1 CONPSKEHHBIX XUMUYECKNX peakunin. Xmmmyeckoe

CPOACTBO M CKOPOCTb COMPSKEHHbIX XMMUYECKUX PeaKLINIA.

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

Hanpasnexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmmus

dopma 0byyeHus oyHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas

A.X.H., AoL.

YTBEPXIOAIO
3aBegyrowmn kadpegpon
bn3nyeckon Xxmmmm
O.A. Kosagepos

. .2022



KoHTponbHO-uameputenbHbin matepuan Ne 16

1. MocTpoeHne gnarpammbl COCTOSIHUS OBYX OrpaHUYEeHHO PacTBOPUMbLIX XUAOKOCTEN C BEpXHen (unwu
HWXXHEW) KpuTnyeckon Temnepatypon. lNosicHeHne obnacten n nuHuin. PacyeT ctenenn csoboabl B

XapaKTepHbIX ToYkax Mo npaeuny ¢as M'obcea.

2. Teopunm XMMWUYECKOW KMHETUKM. Teopusi aKTUBHbIX CTOMKHOBEHUNn AppeHuyca. 3aBUCUMOCTb
KOHCTaHTbl CKOPOCTU XMMUYECKOWN peakumm OT TeMnepaTypbl. IHEPIMS akTUBaLIMN.

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

A.X.H., Aou,.

Hanpaenenue nogrotoku / cneunanbHocTb 04.03.01 Xumus
Oucuynnuna dunsnyueckan xmmus

dopma 0byyeHus ovHas

Bug KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin Mmatepuan Ne 17

YTBEP>XOAKO
3aBeayrowmn kadenpon
dunsnyeckon xmmmn
O.A. Ko3agepos

. .2022

1. PacyeT pacTBOPUMOCTM BELLECTB B XMAKOCTU. TepMoanHaMuKa pacTBOPEHUS ra3a B XUOKOCTMU.
2. Teopun XMMN4ECKON KUHETUKUN. Teopnst BUHAPHBLIX CTOSTKHOBEHUA B XMMUYECKOW KMHETUKE. KoHCTaHTa

ckopocTu. BepoAaTHOCTHbIN (CTepunyecknin) dhakTop.

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

A.X.H., AoL.

Hanpasnexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmmus

dopma 0byyeHus oyHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas

YTBEPXIOAIO
3aBeayrowmn kacdegpon
bn3nyeckon Xxmmmm
O.A. Kosagepos

. .2022



KoHTponbHO-uameputenbHbin maTepuan Ne 18

1. Pacuert PacTBOPUMOCTMN BeELWLEeCTB B XWAOKOCTWU. TepMO[J,VIHaMVIKa pacTBOpeEHUA TBEPObIX TeN B

XuakocTn. YpasHeHue Lpenepa.

2. TeopM XUMUYECKON KUHETUKN. Teopusi akTUBMPOBAHHOIO KOMMMekca (NepexogHOro COCTOSHWUA) B

XUMWNYECKON KUHETUKE. 3HTpOI‘IVIFI N BHTanbnNMAa aktusauumn.

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

A.X.H., Aou,.

Hanpaenexue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
Oucuynnuna dunsnyeckan xmmms

dopma 0byyeHus ovHas

Bug KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin Mmatepuan Ne 19

YTBEP>XOAKO
3aBeayrowmn kadenpon
dunsnyeckon xmmmn
O.A. Ko3agepos

. .2022

1. lMocTpoeHne guarpaMmbl COCTOSHUS ANS ABYX HeCMeluMBarloLlMxcsa xugkocten. PacnpegeneHve
TpeTbero BeLecTsa Mexay ABYMsi HECMELUMBAOLLNMNCS XNOKOCTAMN. YpaBHeHMe HepHcTa.
2. KnHeTuka reteporeHHbIX XMMUYECKUX peakumi C¢ ydeTom ctagun guddysvmm BellecTBa. dHeprus

akTMBaumm ampdysmm n XMmMnyeckon peakumnu.

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

A.X.H., AoL.

Hanpasnexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmmus

dopma 0byyeHus oyHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas

YTBEPXIOAIO
3aBegyrowmn kadpegpon
bn3n4eCKON XUMnNn
O.A. Kosagepos

. .2022



KoHTponbHoO-usmeputenbHbIn maTepuan Ne 20

1. KonnuratueHble cBoNCTBa pacTBopoB. Kpuockonnyeckoe NOHMXKeHWe TeMmnepaTypbl 3amep3aHus
pacTtBopoB. Kpnockonusi. TepmomeTp bekmaHa.

2. Katanua. Katanutmnyeckaa akTUBHOCTb, CENEKTUBHOCTb W I/I36I/IpaTeJ'IbHOCTb KaTanmn3artopa. Ces3b
CKOpPOCTHU KaTanmTn4eCKOn XMMn4ecKkom peakuunm ¢ KOHLI,eHTpaLI,I/leI7I KaTtanni3artopa

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

YTBEP>XOAKO

3aBeayrowmn kadenpon

dunsnyeckon xmmmn

O.X.H., oou,. O.A. Ko3agepos
. .2022

Hanpaenexue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
Oucuynnuna dunsnyueckan xmmus

dopma 0byyeHus ovHas

Bug KoHTpons ak3ameH

Bup aTTectaumm NnpomMexyTo4HbIn

KoHTponbHO-uameputenbHbin matepuan Ne 21

1. KonnuratvBHble CBOWCTBA pPacTBOPOB. JOOYNMOCKONUYECKOE MOBbIWEHNE TemnepaTypbl KUMNEHUs
pactBopoB. Qbynunockonusi. TepmomeTp bekmaHa.
2. QHeprus akTMBaLMM roMOreHHOro U reTeporeHHoro katanunsa. Ctagum agcopoumm n gecopoumn.

lMpenogaBaTtens K.X.H., gou. C.H. pyweBckas

YTBEPXIOAIO

3aBegyrowmn kadpegpon

bn3n4ecKkon Xmummm

O.X.H., ooy, O.A. Kosagepos
. .2022

Hanpasnexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas



KoHTponbHO-usmeputenbHbIn maTepuan Ne 22

1. KonnuratmeBHble CBOMCTBA pacTBOPOB. TepMOANHAMMKA OCMOTMYECKOro AaBneHuns. YpasHeHne BaHT-

Noddga.

2. I'IonyquVle KNHETNUYECKOIro ypaBHEHUA OANA NapannesfibHblX peaKLl,VIVI. FpacbmquKoe npeancraBneHne.

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

A.X.H., Aou,.

Hanpaenexue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
Oucuynnuna dunsnyueckasn xmmus

dopma 0byyeHus ovHas

Bug KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin Mmatepuan Ne 23

YTBEP>XOAKO
3aBseayrowmn kadenpon
dunsnyeckon xmmmn
O.A. Ko3agepos

. .2022

1. TepmognHammka has3oBbiX paBHOBECKIA. TepMogMHaMn4ecknin BbiBog npasuna gas nbbca.
2. MexaHn3m xmmun4eckmnx peakumn. Ctagnsa aktmeaunmn. BeposaTHOCTHBIN 1 SHTPONMUIHLIN haKTopbI.

TpPaHCMNCCUOHHBIN KOIMMPULIMEHT.

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

A.X.H., AoL.

Hanpaenexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmmus

dopma 0byyeHus oyHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas

YTBEPXIOAIO
3aBegyrowmn kadpegpon
bn3nyeckon Xxmmmm
O.A. Kosagepos

. .2022



KoHTponbHO-uameputenbHbIn maTepuan Ne 24

1. TepmognHammka hasoBblx paBHoBecui. QHeprnsa M'bbca npu dhasoBbIX NpeBpaLLeHUsIX.
2. 3aBNUCMMOCTb CKOPOCTU XMMNYECKOW peakLmn OT TeMnepaTtypbl. YpaBHeHne AppeHuyca.

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



Komnnekt KUM Ne 2
YTBEP>XOAKO
3aBeayroLmmn kagenpon
dunsndeckon xmmmm
O.X.H., oou,. O.A. Ko3apgepos
. .2022

HanpaeneHne nogrotoBku / cneumanbHocTb: 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,
BHYTPEHHUNA.
2. TepmoanHammyeckas BO3MOXHOCTb KOPPO3MOHHOIO npoLecca.

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

YTBEPXXOAKO

3aBseqyrowmn kadpenpon

dmanyeckon xmmmm

O.X.H., aou,. O.A. Kosagepos
. .2022

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma obyyeHus: ovHas

Bup koHTpona: ak3ameH

Bua atTectauun: npomexyTovHas

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

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

YTBEPXIOAIO

3aBegyrowmn kadenpon

bn3n4eCKon Xummm

0.X.H., gou,. O.A. Kosagepos
. .2022

HanpaeneHne noarotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa
dopma 0byyeHus: ovHas
Bug koHTpona: ak3ameH
Bug atTectaumm: npomexyToyHas
KoHTponbHO-uameputenbHbin matepuan Ne 3
1. Knaccuyeckasn Teopus anekTponMtmyeckon amccoumaumm (AppeHunyc). SkcnepumeHTanbHble OCHOBbI
Teopun.
2. MoTteHymnan koppo3un. Tok kKoppo3uun. [narpammbl 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
. .2022

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 Teopumn Appennyca. MexaHnambl 06pas3oBaHusi pacTBOPOB ANEKTPONNTOB. Ponb MOH-
OWNONbHbIX B3aMMOOENCTBUI B pacTBOpaXx.
2. NonspursaumMoHHbIe KpMBbIE ANEKTpoaa B Criydyae 3aMmeieHHOro nepexoga 3apsiga. YpaBHeHue
Tadens.

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

YTBEP>XOAIO

3aBsegyrowmn kadenpon

dm3nyeckon xmmmm

O.X.H., ooy, O.A. Kosagepos
. .2022

Hanpaenexue nogrotoBku / cneunaneHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 0byyeHus: ovHas

Bup koHTpona: ak3ameH

Bua attectauumn: npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan 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.Xx.H., gou. O.A. Kosagepos

YTBEPXIOAIO

3aBegyrowmn kadenpon

bn3n4ecKon Xummm

0.X.H., gou,. O.A. Kosagepos
. .2022

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

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

O.X.H., oou,. O.A. Ko3agepos
. .2022

HanpaeneHne nogrotoBku / cneumansHocTb: 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 npoun3BeaeHne Boabl. BogopoaHbi nokasaTens.
2. MNonsipusaumoHHbIe KpUBbIE 3NEKTPOAA B Cllyvyae 3aMefeHHOro nepexoaa 3apsija.

MpenopgaBaTtenb A.Xx.H., gou. O.A. Ko3zagepos

YTBEPXXOAKO

3aBseqyrowmn kadpenpon

dm3nyeckon xmmmm

O.X.H., ooy, O.A. Kosagepos
. .2022

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 0byyeHus: ovHas

Bupg koHTpona: ak3ameH

Bua attectauumn: npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne8
1. KoHcTaHTa KUCMOTHOCTM U KOHCTaHTa OCHOBHOCTU. CTeneHb NpoTonuaa.
2. MNonsipmsaums anektpoda. MNepeHanpskeHne cTaguin nepexoda 3apsaa, anddysnm, XMMmMYeckon
peakumm, Kpuctannusaumu. NoHsaTue o nMMUTUpYoLWEn cTagumn anekTPOAHOro npolecca.

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

YTBEPXOAKO

3aBeqyrowmn kadegpon

bn3n4ecKon Xummm

0.X.H., gou,. O.A. Kosagepos
. .2022

HanpaeneHne noarotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHuns: ovHas

Bug koHTpona: ak3ameH

Bug atTectaumm: npomexyToyHas

KoHTponbHO-u3meputenbHbi MaTtepuran Ne 9
1. XUMUYECKMIA N SNEKTPOXMMUYECKUI NOTEHUMarnbl Yactuu. BonbTa-noteHunan. ManseBaHu-
noTeHuunan.
2. ToTeHuMoMeTpus U ee BO3MOXHOCTU. OnpeaenexHne Yynucen nepeHoca noTeHLUNOMETPUYECKNM

MeToa0M.
MpenogaBaTtesnb O.Xx.H., gou. O.A. Ko3zagepos



YTBEP>XOAKO

3aBeayroLmmn kageapon

dunsndeckon Xxmmmm

O.X.H., oou,. O.A. Ko3apgepos
. .2022

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: sk3ameH

Bua atTectauun: npomMexyTovHas

KoHTponbHO-uameputenbHbin Matepuan Ne 10
1. MeXnoHHble B3anMOOENCTBUA B pacTBOpaX ANeKTPOonnToB. [NoHsaTue TepmMoanHaMmnyeckon
aKTMBHOCTU MOHAa 1 BbIOOp CTaHOapTHOro cocTosiHMA. CpeaHu MOHHBIN KO3 MOULNMEHT aKTUBHOCTH
CpeaHss NOHHas aKTUBHOCTb.
2. MNMoTeHunomeTpus 1 ee BO3MOXHOCTU. OnpedeneHne ctaH4apTHbLIX 3MNeKTPOoAHbIX NOTeHUManoB
NOTEHLNOMETPUYECKUM METOAOM.

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

YTBEPXXOAKO

3aBsegyrowmn kadenpon

dm3nyeckon xmmmm

O.X.H., ooy, O.A. Kosagepos
. .2022

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 0byyeHus: ovHas

Bup koHTpona: ak3ameH

Bua attectauumn: npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 11
1 . MNpeanockbinku 1 BeIBOAbI TEOPUM PaCTBOPOB CUMbHbIX anekTponutos [Jebasa-Xokkens.
2. lNoTeHumomeTpusi  ee BO3MOXHOCTU. OnpeneneHne kKoapLNEHTOB akTUBHOCTU MOHOB
NOTEHUMOMETPUYECKUM METOLOM.

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

YTBEPXIOAIO

3aBeayrowmn kacdegpon

bn3n4ecKon Xummm

0.X.H., gou,. O.A. Kosagepos
. .2022

Hanpaenexne noarotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

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. KosagepoB



YTBEP>XOAKO

3aBeayroLmmn kageapon

dunsndeckon Xxmmmm

O.X.H., oou,. O.A. Ko3apgepos
. .2022

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 rmgpatoobpasoBaHus B pacTBopax.
2. Knaccuumkaums anektpoxmmmyeckmx tenen. KoHueHTpauuoHHble uenn 6e3 nepeHoca u ¢
nepeHoCoM.

MpenopgaBaTtenb A.Xx.H., gou. O.A. Ko3zagepos

YTBEPXXOAKO

3aBseqyrowmn kadpenpon

dm3nyeckon xmmmm

O.X.H., ooy, O.A. Kosagepos
. .2022

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 0byyeHus: ovHas

Bupg koHTpona: ak3ameH

Bua attectauumn: npomexyTovHas

KoHTponbHO-u3meputenbHbin matepuman Ne 14
1. OCHOBHble MexaHW3Mbl MOHHOIO TpaHcnopTa. TepMoanHaMMYecKne yCroBmsi BO3SHUKHOBEHNS
andysnm, murpaunmn, KOHBEKLMN.
2. Knaccndumkaumsi anekTpoxXumMmnyeckmx Lenemn. Xmmmyeckue uenm 6e3 nepeHoca 1 ¢ NEPEHOCOM.

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

YTBEPXIOAIO

3aBeqyrowmn kadegpon

bn3n4eCKon Xummm

0.X.H., gou,. O.A. Kosagepos
. .2022

HanpaeneHne noarotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHuns: ovHas

Bug koHTpona: ak3ameH

Bug atTectaumm: npomexyToyHas

KoHTponbHO-u3meputenbHbin matepuan Ne 15
1 CooTHoweHne HepHcTa-OnHwTenHa. Auddysns B pactBopax anekTponuTos. MoHsaTne o
Onddy3MoHHOM noTeHumane.
2. CTaHOapTHbIV BOAOPOOHbLIA 3MEKTPOA.

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



YTBEP>XOAKO

3aBeayroLmmn kageapon

un3ndeckon Xxmmmm

O.X.H., oou,. O.A. Ko3apgepos
. .2022

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauun: npomMexyTovHas

KoHTponbHO-usmeputenbHbin Matepuman Ne 16
1. ToHATWe anekTpoaHoro noteHunana. CtaHaapTHLIM BOOOPOOHbLIN 3MEKTPOoa.
2. DNEeKTPUYECKNA TOK — Mepa CKOPOCTM 3MeKTpoaHOM peakuuun. Nonapunsaums anekrtpoaa.
MHoroctagnnHOCTb 3NEKTPOAHbLIX MPOLECCOB.

MpenopgaBaTtenb A.Xx.H., gou. O.A. Ko3zagepos

YTBEPXXOARKO

3aBseqyrowmn kadpenpon

dm3nyeckon xmmmm

O.X.H., ooy, O.A. Kosagepos
. .2022

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 0byyeHus: ovHas

Bupg koHTpona: ak3ameH

Bua attectauumn: npomexyTovHas

KoHTponbHO-u3meputenbHbin Mmatepuan Ne 17
1. OnemeHTbl TEOPUM anekTponpoBogHocTn [ebas-Xokkena-OHaarepa. dnektpodopeTmyeckoe u
penakcaumoHHble TopMoxeHus. AddekTol BuHa n Jeban-dPanbkeHrareHa. Oddekt Gapages.
2. AHogHasda n kaTogHas 3awwmTa. lNpoTektopbl. MHIMBUTOPLI KOPPO3NN.

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

YTBEPXIOAIO

3aBeqyrowmn kadegpon

bn3n4ecKon Xummm

0.X.H., gou,. O.A. Kosagepos
. .2022

HanpaeneHne noarotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma obyyeHus: ovHas

Bug koHTpona: ak3ameH

Bug atTectaumm: npomexyToyHas

KoHTponbHO-u3meputenbHbin Matepuan Ne 18
1. OnekTpryeckas NpPOBOAMMOCTb PACTBOPOB ANEKTPOSNIMTOB: yAeNbHAA MONApHasn. dnekrpuyeckas

NOABWXXHOCTb MOHOB.
2. MNoTeHUMoMeTpus 1 ee Bo3mMoxHocTW. OnpeaeneHne nponseeaeH1st pacTBOPUMOCTH

MarnopacTBOPUMbIX 3NIEKTPOSTUTOB.

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



YTBEP>XOAIO

3aBeayroLmmn kageapon

dunsndeckon Xxmmmm

O.X.H., oou,. O.A. Ko3apgepos
. .2022

HanpaeneHne nogrotoBku / cneumansbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauun: npomMexyTovHas

KoHTponbHO-uameputenbHbin Matepuan Ne 19
1. XuMU4yeckme NCTOHYHUKKN TOKa.
2. [1BONHOW 3NeKTPUYECKUI CNOKW Ha rpaHuLLE MeTanna u pacteopa. EMKOCTb ABOMHOrO
3IEKTPUYECKOrO CIosi.
MpenogaBaTtenb A.Xx.H., gou. O.A. Ko3zagepos

YTBEPXOAIO

3aBeqyrowmn kadenpon

dmanyeckon xmmmm

O.X.H., ooy, O.A. Kosagepos
. .2022

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: Pusnyeckas xmmms

dopma obyyeHus: ovHas

Bup koHTpona: ak3ameH

Bua atTectauumn: npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 20
1. BnusaHue pasnuyHbix hakTOPOB Ha 3M1EKTPONPOBOLAHOCTbL PAacTBOPOB. AHOMarnbHas
3NEeKTPONPOBOAHOCTb MOHOB.
2. MNoTeHunomeTpus 1 ee BO3MOXHOCTU. OnpegeneHne KOHCTaHT XMMUYECKOro paBHOBECHS
NoTEHUMOMETPUYECKUM METOLOM.

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

YTBEPXOAIO

3aBeqyrowmn kadegpon

bn3n4eCcKon Xummm

0.X.H., gou,. O.A. Kosagepos
. .2022

Hanpaenenne nogrotoBku / cneumaneHocTb: 04.03.01 Xumunsa
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bug koHTpona: ak3ameH

Bug atTectaumm: npomexyToyHas

KoHTponbHO-u3meputenbHbin Mmatepuan Ne 21

1. NpepenbHasa anekTpuyeckas NOABMXKHOCTb MOHOB. 3akoH Konbpaywa. Npasuno BanbgeHa-
MucapxeBckoro.

2. Aocopbumsa n anekTpokanunnsapHble kpusble. [NoTeHunan HyneBoro 3apsaa. YpaBHeHue
Jinnnmana.

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



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

O A.X.H., Aou. O.A. Kosagepos
. .2022

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauumn: npomMexyTovHas

KoHTponbHO-uameputenbHbIn MaTtepuan Ne 22
1. PaBHOBecCHas anekTpoxumuyeckas uenb. [Npasuna sanucn. HanpspkeHme anekTpoxmmmnyeckom
Lenu, CBa3b C NoTeHunanaMmm oTaeNbHbIX 3NeKTPoA0B. AHOA U KaTOA B SNEKTPOXMMMUYECKON Lienu.
2. N'oHooOMeHHbIe MeMbBpaHbl 1 paBHoBecue [loHHaHa. NMoTeHuman [JoHHaHa. MloHcenekTnBHble
anekTpoabl. Mem6paHHbIn noTeHuunan. CTeKNsHHbIA 3NEeKTPOA.

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

YTBEPXXOAKO

3aBsegyrowmn kadenpon

dm3nyeckon xmmmm

O.X.H., ooy, O.A. Kosagepos
. .2022

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucuunnuHa: dusmyeckas xumns
dopma 0byyeHus: ovHas
Bup koHTpona: ak3ameH
Bug atTectaumm: npomexyToyHas
KoHTponbHO-u3meputenbHbin Mmatepuan Ne 23
1. OCHOBHOE ypaBHEHUE 3MEKTPOXNMMUNYECKON TEPMOAMHAMNKN. YpaBHeHne 'mbbca-Ienbmronbua
ONA HANPSHKEHUST SNEKTPOXUMMUYECKON Lienw.
2. MNoTeHuunan koppo3uun. Tok koppo3un. [marpaMmmbl ABaHCa N NX 3HAYEHME.

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

YTBEP>XOAKO
3aBeqyrowmn kadegpon
bn3n4ecKon Xummm
0.X.H., gou,. O.A. Kosagepos
. .2022
Hanpaenexue noarotoBku / cneunanbHocTb: 04.03.01 Xumunsa
OucunnnuHa: dusnyeckasa xmmmsa
dopma 06yyeHns: ovHas
Bug koHTpona: ak3ameH
Bug atTectaumm: npomexyToyHas

KoHTponbHO-u3meputenbHbi Matepman Ne 24
1. Knaccudpmkaumsa anekTpoaoB. OnekTpobl NepBOro poga. AnekTpoabl BTOPOro poaa.
OKncnnTENbHO-BOCCTAHOBUTESbHbBIE ANEKTPOAbI.

2. MogenbHble npeacTaBrneHns 0 CTPOEHUN ABOMHOIO 3r1eKTPUYECKOro Crios.

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



YTBEP>XOAKO

3aBeayroLmmn kageapon

dunsndeckon Xxmmmm

O.X.H., oou,. O.A. Ko3apgepos
. .2022

HanpaeneHne nogrotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauun: npomMexyTovHas

KoHTponbHO-uameputenbHbin Matepuan Ne 25
1. TasoBble oanektpoabl. BopgopoagHbin anektpod. KucnopogHbii  anektpod. [Huarpamma
ANEKTPOXMMNYECKOWN YCTOMYMBOCTU BOAbI.
2. MNonspusaumoHHbIE KpMBLIE ANEKTpoAa B criydae 3ameasnieHHon amuddysuun. NpeaensHbIn
AN dY3NOHHBIN TOK.

MpenopgaBaTtenb A.Xx.H., gou. O.A. Ko3zagepos

YTBEPXXOAKO

3aBseqyrowmn kadpenpon

dm3nyeckon xmmmm

O.X.H., oou,. O.A. Kosagepos
. .2022

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucuunnuHa: dusmyeckas Xxumus
dopma 0byyeHus: ovHas
Bupg koHTpona: ak3ameH
Bug atTectaumm: npomexyToyHas
KoHTponbHO-u3meputenbHbin Mmatepuman Ne 26
1. OkncnMTENBHO-BOCCTAaHOBUTENbHbIE arekTpoapl. MNMpaBuno JlioTepa. XMHIMOPOHHbBIA 3NeKTpos.
2. Andbdby3noHHbIM NoTeHUMan u MeTobl Ero ycTpaHeHus:.

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

KOHTpONbHO-M3MepuTenbHble MaTepuanbl  NPOMEXYTOYHOW aTTecTtaumMm BKAYalT B cebs
TeopeTnyeckne BOMPOCHI, MO3BONAKOWMNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HaHWMW W  CTEeneHb
chopMMPOBAHHOCTN YMEHUA U HaBbLIKOB B o6nactm dwmsndeckon xumun. [lpu  oueHuBaHUK
NCNONb3YITCH KONMYECTBEHHbIE LUKarbl OLEeHOK. Kputepun oueHBaHns NpuBeaeHbl BbiLLe.

Mpu peanusauun AUCUMNAWHBI C NPUMEHEHWEM AMCTaHLMOHHbIX 0Bpa3oBaTeribHbIX TEXHOMOrMi
OLEHKM 3a 9K3aMeH/3ayeT MoryT ObiTb BbICTaBfeHbl MO pesynbTaTam Tekylen artrectaumm
obyvatoLerocs B cemecTpe.



20.3. OueHou4Hble cpeacTBa ANA AMarHoCcTMYeCKon paboTbl

OIlK-1

3axpoimesie
1. Kakas ¢opma 3anucu nepBoro Havyajia TePMOJUHAMUKY SBIISIETCS MPABUIIBHOM:
a) dU = 38Q - 4A,; 0) 0Q = dU + A B) 6A = dU + 6Q
') BEpPHBI ) U 0) 1) HE BEPEH HU OJUH BapUaHT
2. HcTtuHHON MOJISIPHOH TEIIOEMKOCTBIO Ha3bIBAETCS:
a) KOJIMYECTBO TETUIOTHI, HEOOXOUMOE /ISl HArPeBaHUS CUCTEMbI Ha TPaayc;
0) KOJIMUECTBO TEIUIOThI, HEOOXOAMMOE /I HarpeBaHusl 1 MOJIb BEIIECTBA HA IPaayc; B)
KOJIMYECTBO TEIIOTHI, HEOOXOUMOE JIJIsl HarpeBaHus 1 MOJIb BelllecTBa Ha Tpajlyc Ipu
MOCTOSTHHOM JIaBJICHUU;
I') KOJIMYECTBO TEIUIOThI, HEOOXOAMMOE JJIsl HarpeBaHusi 1 MOJIb BelllecTBa Ha Tpajlyc Ipu
ITIOCTOSTHHOM 0OBEME;
1) BEpHOTO OTBETA HET.

3. Ecnu pa3HOCTH TEIIOEMKOCTEH IPOAYKTOB PEAKIIUN M UCXOIHBIX PEareHTOB paBHA HYIIIO,
TO TETUIOBOH (P (PEKT XUMUIECKON PEAKIINH C YMEHBIICHUEM TEMIIEPATypPhl MOKET:
a) TOJIbKO YMEHBIIIAThCS,
0) TOJIBKO pacTu;
B) CHayaJia yBeJIMYMBATHCS, 3aTEM YMECHBIIIATHCS;
') 3aBUCHT OT 3HaKa M3MEHEHUS TEeIUIOEMKOCTH;
1) HE U3MEHSETCSI IPH U3MEHEHHH TEMIIePaTyPHl.

4. TemnnoeMKOCTbh UI€ATLHOTO Ta3a B M30TEPMUYECKOI CUCTEME:
a) paBHA HYJIIO;
0) cTpeMHTCS K 0ECKOHEYHOCTH;
B) 3aBUCUT OT CTPOCHUS MOJICKYJIbI
T) U1l N30TEPMHUUYECKON CUCTEMBI TAKOTO TIOHATUS HE CYIIECTBYET;
1) BEpHOT'O OTBETA HET.

5. Pabora pacmupenus 1 Moib uaeaIbHOTO Ta3a OoJIbIIIe:
a) B M30TEPMUYECKOM IIpOIIecce
0) B anabaTUIEeCKOM MPOIIECCE;
B) B MI30XOPHOM IPOIIECCE;
') B ©300apHOM IIpoIIecCe;
1) BO BCEX MPOIIeccax OJJMHAKOBA.

6. Jlis HeoOpaTuMOro mpoliiecca ypaBHEHHE BTOPOTO 3aKOHA TEPMOIMHAMUKY BBITIISTUT

CJIeAYIOIIHUM 00pa3oM:

a) dS=0Q/T; 6)dS>03Q/T; B)dS <35Q/T; r)dS>35Q/T; mx)BepHOrOo OTBETA HET.
7. Tlpouecc KpucTalIU3aIMy BOJbI COMPOBOKIAECTCS YMEHBIIIEHUEM SHTPOIHH.
CrnenoBatenbHO JaHHBIN MPOILIECC:

a) caMONPOU3BOJIbHBIN; 0) HecaMONPOU3BOJIbHBIH; B) PaBHOBECHBIN;
') B JAHHOM CJIy4ae U3MEHEHUE SHTPOIUU MPOILECCa HE SIBISIETCA KPUTEPUEM; )
BEPHOI'O OTBETA HET.

8. Ilpomecc pacmmpenus uIeaabsHOTO Ta3a IPOBOAAT CHadaga o0paTUMo, a 3aTeM
HeoOpatumo. Kakas u3 tepmoarHaMuyeckux GyHKIUNA OyAeT OT ATOTO 3aBUCETh:



a) pabotbl; 0) U3BMEHEHHUE SHTPONHH; B) U3MEHeHue sHepruu ['nbdoca;
I') U3MEHEHUE BHYTPEHHEW SHEPTUM; 1) 000U U3 MEPEUUCICHHBIX.

9. 1 monb aprona u 1 moisb a3ota Harpenu Ha 40° B U30XOpHBIX yclloBUAX. MI3MeHeHue
SHTPONUU ISl KAKOTO ra3za 0oJiblue:
a) aprona; ©0)as3oTa; B) OJMHAKOBO JJIsi 00OUX Ta30B;
I') B 9TUX YCJIOBHUSX SHTPOIMS HE U3MEHAETCS;
1) BEeJINYMHA U3MEHEHMSI SHTPOIIMH 3aBUCUT OT HAYAJIbHOTO JaBJICHUS Ta3a.
10. VYcnoBue XMMUYECKOTO PAaBHOBECHUS B CUCTEME UMEET BU/L:
a)A >0 6)Zuivi=0  B)Zuivi<0 1) Zpivi>0 1) BEepHOro oTBETa HET.
11.KoHcTaHTa paBHOBECHS PEAKIIUU 2COy =2C0+0p JIOJKHA OBITH 3amMcaHa Tak:
P2(C02) @Y . __ P(COp) B) K, - P2(CO9)P(CO) M) K, - p2(C0)-P(0,)
pcoyr?o2) T Pcoproz) T pP(0p) P 2oy
12.PaBHOBecHbIN BbIxoJ poaykToB peakiuu CO + 2H; = CH3OH, nporexkatoieil B nuaeanbHOU
ra3oBOM cMecH NMpHY YBEIUUYECHHUH JIaBJICHUS .
a) YBEIMUUTCS O) YMEHBIIUTCS  B) HE U3MEHUTCS
I') CHayasia yBeJIUYUTCS, TOTOM YMEHbBIIUTCA.
13.Paznuuue mexay 3HaueHusMu koHCTaHT K u Kx cymiectyer:
a) Bcerja, 0) pa3nuuus HET;
B) TOJIBKO JIJISI TETEPOTCHHBIX CUCTEM; T) €CJIH AVrgs # 0; 1) €CIH AVrgza = 0.
14.Kak paccunTaTh KOHCTAaHTY PaBHOBECHS PEAKIUH, €CITM H3BECTHO 3HadeHne AG % 1!
a) In(AG% )= -RTKp; 6) AG% 1 =-RTexp(Kp); B) AG% 1= -RTInKp;
') pacyeT HEBO3MOXKEH.

a) K, =

15. ®pakiroHHON NEPErOHKON CMECh JBYX KOMIIOHEHTOB MOXKHO Pa3/IeIUTh HA YUCTHIC
BEIIECTBA, €CIIH:

a) Ha TMarpaMme >KMJIKOCTh-TIap UMEETCs a3€0TPOIHAs TOUKa,

0) Ha quarpaMMe KUIKOCTh-TIap HET a3€0TPOITHON TOUKH;

B) €CJIM KOMIIOHEHTHI HE CMEIIIUBAIOTCS;

I') €CITM KOMIIOHEHTBI CMEITUBAIOTCS OTPAHHYEHHO;

1) B IIOOOM CiTydae MOKHO pa3/IeNiuTh.

16. JInarpamma cOCTOSIHUS BOJIa-aHWJIMH UMEET BEPXHIOI KPUTHYECKYIO Temnepartypy. [Ipu
3TOM C POCTOM TEMIIEPATYPhl B3AUMHAsl PACTBOPUMOCTD JIBYX KUIKOCTEM:

a) YMEHbIIIAETCS; 0) HEe MeHseTCS,; B) YBEJIMYMBAETCS;

') XapakTep U3MEHEHHS 3aBUCUT OT KOHLUEHTPALIMN KOMIIOHEHTOB.

17. DHeprus akTUBAIMU IPOCTOU PEAKIIMU C POCTOM TeMIEPaTyphI:
a) pacteT; 0) HE MEGHSETCS; B) YMEHBIIAETCS; T) MOXET MEHSTHCS MO Pa3HOMY.

18. Temneparypubiii kodhdumment Bant-I'odda pasen 3. Temneparypa npu npoTeKaHUN
peakiuu tuna A=B yBenuuunack Ha 30 rpagycoB. CKOpOCTh peakiuu MpU 3TOM YBEJINYHUIIACH:
a) B 27 pas; 0) B 9 pas; B) B 6 pasz; r) B 81 pas3;

1) KpaTHOCTh ONPEIeIIIeTCs] BHEIIHUM JaBJICHUEM

19. Peaknuu, o1Ha W3 KOTOPBIX BO3MOYKHA TOJBKO MTPH OJJHOBPEMEHHOM MPOTEKAHUN BTOPOH,
Ha3bIBAIOTCS:

a) CONMPSKEHHBIMU 0) oOpaTuMbIMU B) MIOCJIEI0BATEILHBIMU

r) mapauielibHbIMU 1) KaTaJlMTUYECKUMU.



Omxpoimule

20. BoaHblii pacTBOp xnopuaa HaTpus o6beMoM 1 am® ¢ koruentpanueii 0,10 mons/nm3
pasIUIK B IBE€ MEpHBIE KOJIOBI eMKOCThIO 500 cm®. UeMy paBHa KOHIEHTPALMS PacTBOPA B
kax01 konbe? OTBeT JaiiTe B MOIB/AM® ¢ TOUHOCTBIO JI0 COTBIX.

21. ImeroTcst BOJIHbIE pacTBOPBHI MOYEBUHBI M TITHOKO3bl 0JIMHaKOBOM koHLeHTpauuu 0,005
MOJIb/KT. CpaBHUTE MEXIy COO0I TemmepaTypbl KpUCTAILTU3ALMH 3TUX PaCTBOPOB.

22.CkonbKo (a3, COCTaBHBIX YaCTEH U KOMIIOHEHTOB COJIEPKHUT CUCTEMA, B KOTOPOH
BO3MOXHO npoTtekanue peakuuu 2 NHs )= No ) + 3 Ha (n? OTBeT naiite B Buze
MOCJIeI0BATEILHOCTH TpeX udp 6e3 mpoOesoB U 3HAKOB MPENUHAHUS.

23.11pu aTMOC(EpHOTrO JIaBJICHUS TEMIIEpaTypa KUICHUS BOJbI MOXKET OBITh BBIIIE
100 °C. (BcTaBbTE MPOMYILIEHHOE CJIOBO)

24. TeroTel cropanus rpaguTa 1 aiMas3a IpHu CTaHJIaPTHBIX YCIOBUSAX COCTABISIOT
-393,5 1 -395,4 x/I>x/M0b COOTBETCTBEHHO. UYeMy paBeH TersioBoit apdext nepexona 120 r
rpadura B anmas? OTBeT Aaiite B K[>k ¢ TOUHOCTBIO 70 LIETIOT0 YUCTA.

Knrouu ona OIIK-1

Borpockt 1 2 3 4 5 6 7 8 9
OtseTbl I )| )| b r r r A b
Bornpoce 10 11 12 13 14 15 16 17 18
Ortseret b r A I B b B b A
Bompock 19 20 21 22 23 24
OrBeTnt A 0,10 | PaBuBI 131 noBelennu | 19
(OTMHAKOBBI)
OIIK-2
3axkpoimule
1. st HexkoTopoit cosin KA sHeprus pa3pylieHus KpUCTAINIMYECKON PEIIeTKH OKa3allack

Oosbe (10 MOIYJI0), YeM CyMMapHas TerioTa ruapartanud nonos K" u A*. Temnooii
s dekT mporecca pacCTBOPEHUS dTON COJH:
a) 9K30TepMUYEH; 0) SHIOTEPMHUUYECH; B) OTCYTCTBYET; T) MOXKET OBITH JIFOOBIM.

2. Temnnoo# 3¢ exT peakuu: C+%02 +2H) —> CH30H MOXHO CUHTATh

a) TeIJIOTON 00pa30BaHMs METAHOA; 0) TEIUIOTOM CrOpaHus yriiepoa;

B) TEIJIOTOM CropaHusi BOJOPO/a; T') IOAXOAMT JIF000€ U3 IEPEUNCICHHBIX.
3. TepmoamHamMu4ecKkre 3aKOHBI TPUMEHUMBI K CUCTEMAaM, COCTOSIITUM U3:

a) HECKOJIbKUX YaCTHII; 0) HECKOJIBKUX COTEH YacCTHII;

B) YHMCJia YaCTUI, CPABHUMOTO C YHCJIOM ABOTraJipo; r) K JII0OOMY YUCITY YACTHIL.

4. Jlyist HEKOTOPOM peakIMu TEMI0EMKOCTh MPOAYKTOB MEHbIIIE TETNIOEMKOCTH UCXOIHBIX
BemecTB. TermnoBoit 2 heKT 3ToH peakuu ¢ POCTOM TeMIIEPaTyPHhI:
a) YBEJIWYMBACTCS; 0) ymeHbIlaeTcs;
B) MOXET KaK YBEJIMYUBATHCS, TAK U1 YMEHBIIATHCS,
') HE 3aBUCHUT OT TEMIIEPATYPHI.

5. 1 monb aprona u 10 mosb Bogopoaa uzoxopuuecku Harpesatot Ha 100°. B kakoMm cinydae
paboTa, coBeplilieHHas Ta30M, OyJieT OoJblIIe:



a) Jig aproHa; 0) Il BOJIOPO/Ia; B) OJJMHAKOBA;
I') 3TO 3aBUCUT OT HaYaJIbHOUW TEeMIIEpaTyPhl U JaBJICHUS.

6. TermoTta HEHTpamU3aMK pacTBOpa HEKOTOPOU KUCIOTHI HA oka3anmack paBHa TEIIOTE
HEHUTpaIn3aIiy pacTBOpa COJSTHON KHUCIOTHI B TEX ke YCIOBUAX, CIEI0BATEIHLHO, KUCIOTA
HA — sro0:

a) c1aObli AIEKTPOJINT; 0) CUJIbHBIN AJIEKTPOJINT;

B) TCTUIOTHI HEUTPATU3aIUX KUCIIOT BCET/Ia Pa3INYAIOTCS, U O CHJIC DJICKTPOJIMTa HUYETO
CKa3aTb HeIb3s;

I') TEIJIOTHI HEUTpaTU3aliK JIIOOBIX KHCIIOT BCET/Ia COBITA IAIOT.

7. Kaxkue mapameTpsl HEOOXOUMO MOAACPKUBATH MOCTOSTHHBIMU, YTOOBI 110 3HAKY
MU3MEHEHUS SHTPOITUU MOXKHO OBLIIO CYyJIUTh O HAMPABJICHUH CaMOIIPOU3BOJIBHOTO TIpoliecca?
a)P, T; 0)U,V,; B)V, T; r) U, P.

8. B xakom u3 nepeurcieHHbIX HUXKE 00paTUMBIX ITPOIIECCOB € 1 MOJIb HI€AIBHOTO Ta3a
U3MEHEHWE SHTPONUHU OYy/1eT MAKCUMAIIHHBIM ?

a) narpesanue ot 300 K 10 400 K nipu nocTosHHOM JaBJICHUY;
0) narpesanue ot 300 K 10 400 K npu nocrostHHOM 00beME;
B) n30Tepmuyeckoe pactupenue ot 300 M3 10 400 m3;

r) aguabaTuueckoe pacmupenue oT 300 m3 1o 400 M3 .

9. MoeT 1 KOHCTaHTa paBHOBECUSI XMMUYECKON PEaKIIMU HE MEHSIThCS C TEMIIEPaTypoil:
a) na, ecau AH # const; 0) na, ecmu AH = 0;

B) KOHCTaHTa BCET/la 3aBUCUT OT TEMIIEpPaTyphl; r) na, ecnu AV= const.

10.I1pouecc B3auMOoACMCTBUSI OCHOBAHUS C KHUCJIOTOM SBIISIETCS 9K30TEPMHUYECKON peaKiineil.
Yrto mpou3ouIeT ¢ MOJ0KEeHHEM paBHOBecHs U BelnuuHOM K¢, eciu yBeTuuuTh
TEMIIEPATypy:

a) HUYero He U3MEHUTCS;

0)KOHCTaHTa HE U3MEHUTCS, PABHOBECHE CMECTUTCS B CTOPOHY 00pa30BaHUs MPOIYKTOB;
B) KOHCTaHTa YMEHBIIIUTCS, PABHOBECUE CMECTUTCSI B CTOPOHY 00pa30BaHMS UCXOHBIX
BEIIECTB;

') KOHCTAHTa yBEIMYUTCS, PABHOBECHE HE CMECTHUTCSI.

11.C pocTtoM TemriepaTyphl CTETIEHb IUCCOIMALINN Ta3000pa3HOT0 XJIOPHIa BOJOPO/A 110
peaxiuu 2 HCI = Cl, + Hz (AH > 0):

a) pacteT 0) yMeHbIIIaeTcs
B) HE MEHSETCS ) Takas peakiusi He BO3MOXKHa.

12.T1pu 26 °C xoncranTa paBHoBecus nporecca FeO + HCl = FeCl; + H,O Gonbire, yem B
ATUX ke ycrnoBusx, Ho mpH 20 °C. UTo MOXKHO CKa3aTh 0 3HaKe TEIUIOBOTO 3¢ (deKTa 3TOro
nporecca:

a) AH >0 0) AH<O  B) moxer ObITH Kak <, Tak 1 > () r) AH =0
13.CKoMbKO COCTaBHBIX YaCTEH M CKOJILKO KOMIIOHEHTOB COJICPKUT CHUCTEMA

N&zO(TB) + SO3(F) = N32504(TB):

a)3ul 6)3u2 B)2u2 r2u3l

14 . Kakoe arperaTHO€ COCTOSIHUE — JIS] WJIU KUJAKas Boja OyaeT Oojee yCTOWUUBBIM nipu 273
Kwul atm:

a) ien; 0) )KUAKOCTH; B) OJIMHAKOBO YCTOMYMBBI 00a; T') HE YCTOWUYMBBI 00a.
15.MoxHO 11 IPEeBPATUTH KUAKYIO a3y B map 0e3 HarpeBaHUsA:
a) 1a, HY)KHO YBEJIMYUTH JaBJICHUE; 0) J1a, Hy’)KHO YMEHBIIIHUTH AaBJICHUE;



B) 3TO 3aBUCUT OT MPUPOBI BEIIECTBA; TI') TAKOE HE BOZMOXKHO.
16.Hazn xakoi ®UAKOCTBIO — BOJIA UM BOJHBINA PACTBOP MOUYEBUHBI — JaBICHUE HACBILIEHHOTO
BOJISTHOT'O Mapa BhIIIIE:
a) HaJl pacTBOPOM; 0) HaJ BOJIOK;
B) OJIMHAKOBO HaJl 00eUMH; I') IPAaBUJILHOTO OTBETA HET.
17. Hanuuue karanuzaTtopa:
a) YBEJIMYMBAET CKOPOCTh KaK MPSIMOM, TaK U OOpPATHOM peakuuu;
0) yBEJIMYMUBAET CKOPOCTh NPSIMON PEAKLIMK U YMEHBIIAET CKOPOCTh 0OpAaTHOM peakini;
B) IO3BOJISIET MPOTEKATh TEPMOJIMHAMUYECKH 3aIPEIIEHHOMY IIPOLIECCY;
T') YBEJIMUMBAET BPEMS IOCTUKEHUSI PABHOBECHSI.

OmKpovimple

18.B nuctwupoBanHoii Bosie Mmaccoit 180 r pactBopuiu 5,85  xjmopuna Hatpus. Berauciaure
MOJIIPHYIO JOJIIO XJIOpUAa HATPUs B 3TOM pacTtBope. OTBET NPUBEIUTE C TOUHOCTHIO 710 JIBY
3Havaumx uudp. Pazgenurens - 3ansras.

19. CxonbKo abaa (Kr) pactaer, eciiv jej Maccoi 5 kr u temmeparypoi 0°C onyCcTuTh B BOy
Mmaccoit 10 kr u remnepatypoit 0°C? OTBET NPUBEIUTE C TOUHOCTHIO /10 LIEJIBIX.

20. [lns HekoTopoi peakiuu KoHcTaHTa ckopoctu mipu Temrieparype 300 K cocrasnser 0,3
n-Monbs Umun Y, a TemneparypHbIif K03 uinenT peakuu paseH 3. PaccunTaiite 3HaucHME
KOHCTaHThI CKOPOCTH peakiuu npu temneparype 320 K. OTser npuBeauTe B JI'MOIb - MUH
C TOYHOCTBIO JI0 JeCATHIX. Paznenutens - 3ansrasi.

21. AuetatHblil OydepHbIN pacTBOp, coaeprxkamuii mo 0,10 MOIb KUCIOTHI U COJIM pa30aBUIIN
Bozo# B 10 pa3. Uto npousonuio ¢ penmmunHoit pH? Kak momensiace 6ydepHas eMKOCTHIO?
JlaiiTe nBa OTBETA KaK JIBa OTJAEIbHBIX MPEIJIOKEHUS.

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

(BcTaBbTE MPOIYIIEHHOE CJIOBO)

1

Knrouu ona OIIK-2

Bonpocsr 1 2 3 4 5 6 7 8 9
OTBeTHI b A B b B b b A b
Bonpocsr 10 11 12 13 14 15 16 17
OTBeTHI B A A b B b b A
Bomnpocsr 18 19 20 21 22
OT1BeThI 0,0099 0 2,7 He Mesbi11e
M3MEHNIIACK.
YMEHBIINIACK.
Hnu:
Benuuuna pH
HE
U3MEHMIIACK.
Bbydepnas
€MKOCTb
YMEHBIIINIIACH.
OIIK-3

3akpvimole:



1. Ilpu MOCTOSIHCTBE KaKUX MapaMEeTPOB AHTAJBIINS XUMUYECKON peakiiuy paBHA €€ TeIJIoTe:
a)V, T, 0)P, T, B) S; P U,V 1) MHBIE TTapaMeTPhl U UX COUYCTaHUSI.

2. Omnpenenurte NPaBUWIBHBIN Psi/i paCIOI0KEHUS TEMI0EMKOCTEN ra3000pa3HbIX BEIIECTB MPU
OJVMHAKOBOM TEMIIEpAType:

a) Ce(H,0(n1en)) > Cp(H20(11ap)); 6) Ce(Ar) > Cp(N2) > Cp(H2O (uap))

B) Cp(Ar) = Cp(N2) = Cp(H2O (nap)) r) Cp(Ar) < Cp(N2) < Ce(H20 (nap)).

3. Paznuuarotcs nu ternorsl HedTpanuzanuu 0,1 M pactBopoB HCOOH u HNO3 pactBopom
IEJ10YM OAMHAKOBOW KOHIIEHTPAIIUHU:

a) na; 0) HeT; B) 3aBUCHUT OT BHEIITHETO JTaBJICHUS;

T') 10 MPUBEICHHBIM JTAHHBIM OJIHO3HAYHBIN BHIBOJI HEBO3MOKEH.

4. Tlpu P=const a3ot u aproun HarpeBatoT Ha 20°. KonnyecTBO TEIIOTHI, 3aTpaYeHHOE Ha
HarpeBaHue:

a) 6omblne juis a3ota;  0) OOJbIIe IS aproHa;

B) OJIMHAKOBO JJIs 00OUX T'a30B; T') 3aBUCHUT OT HayaJbHOW TEMIIEPaTyphl ra30B.

5. 3nauenne Kp peakmuu 2NH3z = Ny + 3H; B razoBoii (pa3e npu ymeHbIIEeHUH O0IIET0
NaBJICHUs B 2 pasa:

a) YMCHBIIIUTCS ~ ©) HE U3MEHHUTCS B) YBEIMIUTCS

I') MOXKET KaK YBEJIMUUTCS, TAK U YMEHBIIUTCS.

6. MoeT 1 KOHCTaHTa PaBHOBECUS] XUMHUYECKON PEaKIIMM YMEHBIIATHCS C POCTOM
TEMIIEPATYPhI:

a) na, ecnu AH # const; 0) na, ecmu AH < 0;

B) KOHCTaHTa HE 3aBUCUT OT TEMIIEpaTyphI; r) na, ecnu AH = 0.

7. UTo HYXXHO Jis1 YBEJIUYEHHS TOJTHOTHI IPOTEKaHUs Ipolecca

NH3r) + HC|(r) = NH4C|(TB) (AH < 0)

a) YBETTMYHTH O0IIlee 1aBlIeHUE U TEMIIEpaTypy;

0) YMEHBIIUTH 00IIIee TaBICHUE U TEMIIEPATYPY;

B) YBEJIMYUTH 00IIee JaBICHUE U YMEHBIITUTh TEMIIEPATYPY;

I') JaBJICHUE U TEeMIIEpaTypa HE BIUAIOT HAa BBIXOJ MPOAYKTA.

8. Ykaxwure ycioBue, Ipu KOTOPOM JJIsI pacuyeTa TeMIlepaTypHOil 3aBUCUMOCTH KOHCTAHTHI

K AH(1 1.
PaBHOBCCHA MOHO I10JIb30BATbCA YPAaBHCHHUCM Ini:— —_— .
Knp R{T1 T2

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

9. NmeroTcs aBa pacTBOpa OJMHAKOBOW KOHIICHTpAllMU. B mepBoM pacTBOPEHHBIN KOMIIOHEHT
JETYy4Hii, BO BTOPOM — HEJIETYy4Hil. 3HaU€HUs JaBJIEHUS HACBIILIEHHOTO Mapa HaJ 3TUMHU
pacTBOpaMu:

a) OJIMHAKOBO; 0) HaJl IEPBBIM BBIIIIE;

B) HaJl BTOPBIM BBIII€;  T') MO UMEIOLIUMCS JaHHBIM OTBETUThH HEJb3SI.

10.metroTcst BOJIHBIE pacTBOPHI XJIOPUAA HATPUS U XJIOPHIA KU OJUHAKOBOMN
KoHIIeHTpau. CpaBHUTE TEMIIEPATypbl KPUCTAIUIA3ALUU STUX PACTBOPOB:

a) OJINHAKOBA; 0) y mepBoro pacTBOpa BHIIIIE;

B) Y BTOPOr'O pacTBOpA BBIIIE; T) MO UMEIOUIMMCS JaHHBIM OTBETUTh HEJb3.
11.Kpuockonuyeckasi TOCTOSIHHAsI HE 3aBUCHT:

a) OT MPUPOJIBI PACTBOPUTEIS; ©) OT MPUPOJIBI PACTBOPEHHOTO BEIIECTBA;

B) OT BHEIIHETO JaBJICHUS; I') BEPHOTO OTBETA HET.

12.PacTBOPUMOCTH TBEPJOTO BEIIECTBA B KHUIKOCTH OOJIBIIIE:

a) B UJI€aJIbHOM PacTBOPE;



0) B pacTBOpE C MOJIOKUTEIbHBIMUA OTKJIOHEHHUSIMU OT 3aKOoHa Payis;

B) B PaCTBOpE C OTPULATEIBHBIMU OTKJIOHEHUSIMU OT 3aKOHa Payus;

I') pACTBOPUMOCTD 3aBUCUT TOJBKO OT TEMIIEPATYPHI.

13.Cornacno 3akony KoHoBanoBa cocTaB ®UAKOCTH MO CPABHEHUIO C COCTABOM PAaBHOBECHOTO
C HEH mapa:

a) TaKoM ke,

0) oboraiieH MeHee JIETyYUM KOMIIOHEHTOM;

B) o0oraiiieH 6oJiee JeTy4YlMM KOMIIOHEHTOM,;

') BEpHOTO OTBETA HET.

14.TIpu onpeaesieHUH NMOPsIIKAa XUMUUYECKON peakluy rpa@uuecKuM METOI0M MOJTY4YHIIN
JMHEHHYIO 3aBUCUMOCTh B KoopauHartax Inc — t. Kakoit mopsiiok uMeeT naHHas peaKiys:
a) HyJIEBOI; 0) mepBHbIii; B) BTOPOI; ') TPETHUH.

15. IIpu yMeHBIIEHUH HAYaIbHOM KOHLEHTpauK HcXoaHbIX BemecTs (cA’ = cp®) B 1Ba pasa
BpeMsl MOJIYIPEBPAILECHUS B PEAKIIMK BTOPOTO MOPSIKA:

a) YBEJIMYMUTCS B JIBa pasa; 0) yMEHBILHTCS B /IBa pasa;

B) YBEIIMYUTCS B YCTHIPE pa3a; I') HE UBMEHUTCS

16. {5 peakuu nepBoro nopsigka A — B npu HauanbHON KOHIICHTPAIIUU UCXOHOTO
BelecTBa Ca = 1 Momb- 11t Bpems noynpespamenus cocrasuio 1250 cexynn. Kakoso
3HAYCHHME BPEMEHH IO TyIIPEBPALICHHS IPH Ca = 2,5 MO 1T

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

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

a) BpeMsl, TeMIlepaTypa, KOHIEHTPAIUs YYaCTHUKOB PEaKIINH;

0) KOHLIEHTpaIlusl yYaCTHUKOB PEaKINH, TEMIIePaTypa;

B) BpEMsi, MEXaHU3M PEaKIUH, TEMIIEPATYPa;

I') MEXaHU3M pEeaKIIMK, TeMIlepaTypa.

18. [ToTeHnman kakoro u3 AIEKTPOJAOB HE 3aBUCUT OT pH cpenbr:

a) BOJIOPOJHOr0; ©) XUHTHUAPOHHOTO; B) KaJIOMEJIBHOIO; ') CTEKJISTHHOTO.
19. bydepnpiM neiicTBHEeM 001adaeT CMECh OKcalaTa Kajaus C:

a) YKCYCHOM KHUCJIOTOM; 0) TUMOHHOM KHCJIOTOM;

B) IIaBEJICBOM KUCIIOTOM; ) opTodochHOpPCHOIN KUCIOTOM.

20. JIns pactBopa 1 monb/n NaxSO4 + 1 mons/nm H2SO4 nonHas cuita paBHa:

a) 4 MOJIb/T; 0) 5 Monb/7; B) 6 MOJIB/JT T) 2 MOJIB/T;

1) BEPHOT'O OTBETA HET

OmKkpoimoie:

21. Won pacmipesensieTcs Mex/Iy TOIYoJIOM | BOjoH. KoHIleHTparms Hoa B ToTyole
ropaszio 0oJbllle KOHIEHTpAlUK Bojia B BoAe. Kak cooTHOCATCS MeXAy COO0M XUMUYECKHE
MOTEHIIMAJIBI H0/1a B 00euX (ha3ax B COCTOSTHUM PAaBHOBECHSI.

22. KoHcTaHTa U CTeTIeHb TUCCOIUAIIMN YIEKTPOTUTHICCKON TUCCOIUAIU CcI1aboro
5JIEKTPOJIUTA CBA3aHbl cOOoTHOIeHHeM: K=ac/(1-a). UTO IPOUCXOAUT C KOHCTAHTOI
JTMCCOIMAIINH 110 MEpe YBETWYCHUS KOHIICHTPAIIU! pacTBopa C?

23. Ha nmuarpamme COCTOSIHHSI TEMITEPATypa-COCTaB IBYXKOMITOHEHTHOH crcteMbl (P= const)
HMMEIOTCSl TOUKH, JIJIs KOTOPBIX CTEMEHb CBOOOIbI paBHa JByM. KakoMy uncily paBHOBECHBIX
¢da3 ona orBevaet?

24. B HachIIIeHHBIN BOAHBIN pacTBOp OpoMua cepedpa qobdasieHn Opomun HaTpus. Kak
M3MEHUJIACh pacTBOPUMOCTh? Kak n3MeHMI0Cch Npor3Be/ICHHE paCTBOPUMOCTH OpoMuU/Ia




cepebpa? Jlaiite 1Ba OTBETA, pa3eIUB UX 3aIMSITOM.
25. [lonnepxxuBaeT u aneratHbliil OydepHslii pH BogHOro pactBopa, paBHbii 12,07

(pK crzcoon=4,75).

Kimroun niist OITK-3

Bormpocsr 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
OTtBeTHI A b B b b b b r B
Bormpocsr 19 20 21 22 23 24 25
OTtBeThI B B PaBHbI He Onna PactBopum | Her (ue
N3MEHS daza OCTh MOIIEPKHU
ercs (He YMEHBIINUTC BaeT)
MEHSIETC o,
) IIPOU3BEICH
ue
pacTBOpUM
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Omkpoimule:

1. TTpu 298 K noHHbIe npousBeaeHus Bojbl 1 stunosoro cnupra Kw(H,0)=10" u
Kw(C2HsOH)=10"%°. B HeiiTpabHOM BOJHOM U 3TaHOJILHOM PacTBOPAX:

a) pH(H20) > pH(C,HsOH); 6) pH(H20) < pH(C,Hs0OH);

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

2. Y ienbHast 3IEKTPONPOBOAHOCTD BOJJHOTO PaCcTBOPA CHIIBHOTO JIEKTPOJIUTA C POCTOM €TO
KOHLIEHTPALIMK ¢ BHAYaJ€ PAacTET, a 3aTeM CHIKaeTcs. [losiBlieHne yyacTKa CHUKEHUS
AIEKTPOMPOBOTHOCTH HAa 3aBUCUMOCTH 00YCIIOBIICHO:

a) I3BMEHEHUEM MEXaHM3Ma MUTPALIMOHHOTO IEPEHOCA;

0) U3MEHEHUEM YHCIIa HOCUTEINEH 3apsa;

B) HapacTaIONINM BIUSHUEM MEKHUOHHBIX B3aUMOECHCTBUI;

') U'3MEHEHUEM MOJISIPHOM 3JIEKTPONPOBOJHOCTH.

3. CKOpOCTh XUMUYECKOUN pEaKINK MPU YBEITUYCHUH €€ SHEPTUU aKTHBAIUU:

a) MOBBIIIAETCS; 0) yObIBaer; B) HE U3MEHSETCS;

') MOKET U3MEHSTHCS 10 PA3HOMY;  J) 3TO 3aBUCHUT OT TEMIIEPATYPHL.

4. B cOOTBETCTBHUU C MIPUHIIUIIOM JUMUTHPYIOIIEH CTAANN XUMUYECKON PEAKIINU:

a) CKOPOCTb JIFOOOM CII0KHON XUMUYECKON PEaAKIIMU ONPEIEIIAEeTCs] CKOPOCTHIO CaAMOM
MEJJICHHOM €€ CTaJIuu;

0) CKOpPOCTh JTF000H CIIOKHOW XUMUYECKON PEAKITUHU OTPELISIETCS] CKOPOCTHIO CaMON OBICTPOIA
ee CTaJuu;

B) CKOPOCTBIO CaMO¥ MEJIJIEHHOM CTaJ Uy OMPEAEIISIETCS CKOPOCTh CIOKHOU XUMHUUYECKOM
peaKIu, €CIM OHA COCTOUT U3 psijia MapaJlIeIbHbIX PEeaKIUi;

') CKOPOCTbIO CAMOM OBICTPOM CTaJIUU ONPEEISETCS CKOPOCTh CIIOKHOM XUMUYECKON peaKIlnu,
€CJIM OHA COCTOUT U3 psijia MapaJlIeIbHbIX PEaKIUi.

5. Beibepurte ypaBHEHHE peaKIuy, COOTBETCTBYIOIIEE CTAaHAAPTHON SHTAIBIIMHA 00pa30BaHUS



ArH298° coennnenns Ca(H2PO4)2 HO:

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

0) Ca(t) + 6 H(r) + 2 P(xpacHsiit) + 9 O(r) = Ca(H2PO4)2'H20 (kp);

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

I') BEpHOTO OTBETA HET.

6. Kakue cocTosHuS pa3InIHBIX Ta30B WIIH KUJAKOCTEH Ha3bIBAIOT COOTBETCTBEHHBIMH: a)
COCTOSTHUS TIPU OJIMHAKOBBIX TEMIIEpaTypax U JaBICHUSIX,

0) COCTOSIHMSI IPU OJIMHAKOBBIX 00BEMaxX U TEMIEPATypaXx;

B) COCTOSIHUS Pa3HBIX BEIICCTB, HMCIOIINE OJMHAKOBBIC 3HAUCHUS MMPUBEICHHBIX IEPEMEHHBIX;
I') COCTOSIHHSI pa3JIMYHBIX BEIIESCTB, UMCIOIIHNE OAMHAKOBBIC KPUTHUECKUE O0BEMBI.

7. UneanbHblii ra3 pacmupsercs ot oobeMa V1 1o oobema V2. Pabora paciupenus Oyaer
MaKCHUMAaJIbHOH, €CJIU ra3 paciiupsercs

a) o0paTUMO U U30TEPMUUECKU; 0) oOpaTuMoO U aINabaTUYECKU;

B) HEOOPATUMO U30TEPMHUUYECKH; r) 00paTUMO U U300apUUYECKH.

8. B kakux cirydasix MOKHO MpeHeOpedh Pa3HOCTHIO MEXKIY H3MEHECHHEM SHTAIIBIINN U
M3MCHCHHEM BHYTPEHHEH SHEPTUU PCaKIIH:

a) €clii B peaKklliy y4acTBYIOT TOJIBKO BEIIECTBA B KOHACHCUPOBAHHOM COCTOSIHHH;

0) ecnu Bce yYaCTHUKU PEAKIIMU — ra3000pa3HbIe BEIIECTRA;

B) €CJIM B XOJI€ PEaKIIUU JaBJICHUE HE U3MEHSETCS;

T') €CJIM PEaKIus MPOTEKAET MPH MMOCTOSTHHON TeMIiepaType.

9. [lepexox raza u3 cocTosiHUA A B COCTOSIHUE B MOKHO OCYIIECTBUTH TPEMS CIIOCOOAMU
(cm.puc). B kakom ciydae paboTta HaJ Ta30M MUHUMAaJIbHA?

a) mo nyTH 1 0) mo myTu 2 B) IO MyTH 3 ) OJMHAKOBa BO BCEX ClIydasn
1) OIMHAKOBAa U MUHUMAaJIbHA i yTH 1 u 3.
P B N
A 2
& A 10. {5 HEeKOTOPOM peakIuy U3MEHEHHE TETUIOEMKOCTH KaK (bYHKHI/I;I 0
> > TEeMITepaTyphl npejacrarieHa ypapHeHueMm ACp = Aa + AbT + AcT<,
! V rae Aa; Ab u Ac - koaddunmeHTs!, KOTOphIe 0oJbIe Hysa. Kak

3aBUCHUT TETIOBOH P (HEKT peakinu OT TeMIIEPaTyphl:
a) C pOCTOM TEMIIEpPaTyphl CHUKAETCA  0) C MOHUKEHUEM TeMIIEPaTyphl PacTeT
B) HE MEHSIETCS T') C NOHMKEHUEM TEMIIEPATYpPbl CHUKAETCS
11.TIpu nasnenun 26,6-10° Ila nuknorekcan (1) ¥ STHIALETAT (3) KUIAT IPU OAUHAKOBOM
Temmeparype. YeM MOXKHO 0OBSICHUTD, YTO MPU HOPMATTLHOM JABICHUU T oy ITUKIIOTEKCAHA
BeIlIE Ty dTHIAIIETATa Ha 3,6 °C:
8) AViap(11) > AVirap(0); 6) AV () < AViap(9);
B) A Hycn (1) > AHyen (3); ) AHyen (11) < AHuen (9).
12.Yemy paBHO AGyen ¥ AFycq TIPH paBHOBECHOM HCTIAPEHUHU | MOJIB )KUIKOCTH TIPU
temreparype T, eciii map cUUTaTh UJI€AJIbHBIM Ta30M:
a) AG=-RT,AF=0; 6) AG=0,AF=-RT;B) AG=AF=RT; 1) AG=AF =0.
13.Nmeetcs naeanbHBINA pacTBOp U3 JeTydero (A) u Henerydero (B) komnonenToB. Kak
MEHSIETCsl 0011Iee NaBJIeHUE HACHIIIIEHHOTO Mapa HaJl paCTBOPOM C U3MEHEHUEM COCTaBa:
a) MOHMXKAETCSl C POCTOM KOHIIeHTpanuu B 0) HE MeHsIeTCs
B) MOBBIIIAETCS C POCTOM KOHIEHTpaluk B ) 3TO 3aBUCUT OT TeMIEPATYPhI



14.T1o 3akony 'eHpHu pacTBOPUMOCTb ra30B:
a) YBEIMYMBACTCS C YMEHBIIICHUEM €TO JaBICHUS;
0) HE 3aBHCHUT OT JIaBJICHUSI Ta3a;
B) YBEJIMYMBAETCS C BO3PACTAHUEM JIaBIICHUS T'a3a;
I') OIpelieNsieTcsl TOJIbKO KOHCTaHTOM [ 'eHpu.
15.CornacHo I 3akony KoHoBasioBa B mape HaJi pacCTBOPOM OOJIbIIIE IO CPABHEHUIO C PACTBOPOM
a) pacTBOPUTEIIS, 0) pacTBOPEHHOT'O BEIIECTBA;
B) paCTBOPUTEISI K PACTBOPEHHOTO BEIIECTBA MIOPOBHY;
T') JIETKOJIETY4ero KOMIOHEHTA.
16. Ecnu Ha quarpamme pacTBOPUMOCTH UMEETCSI HIDKHSISL KpUTHUECKas TeMIIEpaTypa, TO ¢
POCTOM TEMIIEPATYpPHI B3aUMHAsI PACTBOPUMOCTH:
TIBE JKUIKOCTH

a) HE MCHSETCH; 0) cHayaja MOBBIIIAETCS, 3aTEM MOHUKACTCH;
B) TTOBBIIIACTCS, ') TOHMKAETCH.

17.MoryT JI1 TOPSITIOK PEAKIIMA U MOJICKYJIIPHOCTh OBITh APOOHBIMH BEIIMYNHAMU
a) HET; 0) na; B) MOPSJIOK — J1a, MOJIEKYJISIPHOCTh — HET;

') MOJICKYJIIPHOCTD — JIa, TTOPSIIOK — HET.

18.Ecnu Temneparypa, KOHCTaHThI CKOPOCTH M HauaJbHbIEC KOHIICHTPAIIMU UCXOIHBIX BEIIECTB
OJIMHAKOBBI, TO PEAKIUsl KAaKOT0 TOPSJIKA 3aBEPIIUTCS PaHBIIIE:

a) BTOPOTo 0) HyJIeBOTIO; B) IIEPBOTO; I') TPETHETO

19.ln1s onpenenieHrs KOHCTAHTBI CKOPOCTH PEAKIIMU BTOPOTO MOPSAIKA rpaduIeCcKUM METOA0M
CJIelyeT MOCTPOUTH rpaduK B KOOpAHHATAX:
a)lnc—t; 0)1/c—t; B)1/c—1; r)c—1t 1) BepHOro OTBETAa HET.
OmKpoimple

20.1ns1 Tpaduyueckoro ompenesieHus 3HAUYCHHs YHEPTrUU aKTUBAIIMU B YpPaBHEHUU APPEHHUYC
HEOOXOAUMO  TIOCTPOUTH  Tpaduk B KOOpAMHATAX n k = f (/T

1) Bepno; 2) HesepHno.

21.CornacHo Tteopun AppenHuyca paccuutaiite 3Hauenue pH u pOH BomHoro pactBop
rujpokcuaa kamus ¢ koHueHtparuer 0,01 M. B oTBere mnpuBeauTe JBa LEIBIX YHCII:
pa3feJIeHHBIX OJTHUM MPOOETIOM.

22. ImeroTcsi BOJHBIC PACTBOPHI TIIFOKO3BI M XJIOpHJlAa HATPUS OJMHAKOBOW KOHIIEHTPAITHI
CpaBHUTE OCMOTHMYECKOE AABICHUE 3THUX JIBYX PACTBOPOB. SIBIAIOTCA JIM 3TH PacTBOPI
n3oroHnueckumu? IlpuBeaure qBa OTBETA KaK /IBa OTJEIbHBIX MPEITI0KECHUS.

23.Ilycth umeeTcss 1 MONb BOJBI B Pa3HBIX arperaTHBIX COCTOSHUSX: Tap, KUIKOCTh W JIE]
CpaBHHUTE MEXIy COOOM SHTPOIHUH TPEX arperaTHbIX COCTOSHHIA.

24.B snemeHTapHOM peakiuu tana 2A — B HadanpHas KOHIIGHTpalMs BeliecTBa A paBHa
Monb-1 2. Yepes 10 MUH OT Hayama peakluM KOHIEHTpauus BemecTBa B cocrasuma 0,
MOIb 1 . BBMMCIMTE KOHCTAHTY CKOPOCTH 3TOH peakuuu. OTBET NPUBEIUTE B [JI MOIb
MHH] ¢ TOYHOCTBIO 10 JECATBIX.

Knrwuu ona OIIK-6

Bormpocsr 1 2 3 4 5 6 7 8 9
OTBeTHI b B b I b B r A B
Bormpocsr 10 11 12 13 14 15 16 17 18
OTBeETHI I B b A B r r B r
Bomnpocsr 19 20 21 22 23 24
OTBeTHI B 1 12:2 OcMotuuec | DHTponus 0,9
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