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1. Koo 1 HamumeHoOBaHMe HanpaBneHua nogrotosku/cneymnanbHocTh: 04.03.01 Xumua
2. Mpodnnb nogroToBkM/cneumnannsauus:
TeopeTnyeckasa u aKcnepuMmeHTanbHas XMMus
3. KBanudumkauma BbinyckHuka: bakanaBp
4. ®opma oby4eHus: OyHas
5. Kacdbegpa, otBevarowwan 3a peanusauymio amcuunnuubl: 1004 dmnsnyeckon xmummm

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

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

8. YueOHbIN 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 MPOUECCO8 U XUMUYECKUX peakyud.
3adayu y4ebHoU OuCyUnuHbI:
— 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 XUMUYeCKoU 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 AuddepeHupoBaTh U
MHTErpupoBaTb 3NieMeHTapHble (PYHKUUMU, 3HATb cheuuarnbHble WHTerpanbl, OCHOBbI
NUHEeNHOMN anre6pbl, MOMEKYNAPHOW (PU3NKU M KITacCUYECKON TepMOOUHAMUKM.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHMA MO AUcCUMNNMHe/MOoAyMio (3HAHUA, YMEeHUS,
HaBblKW), COOTHECEHHbIE C NMaHUPyeMbIMU pe3ysibTaTaMM 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
HabnogeHnn n pes3ynbTaTbl pacyeToB MmeTb HaBbIKK: NCNOMNb30BaHNS
N3MepeHni CBOWICTB BELLIECTB 1 TEOpPEeTUYECKMX OCHOB PM3NYECKON XMW
maTtepuasnos NPV peLLIEHNN SKCMEPUMEHTANbHbIX 3a4au.
OlNK-1.2 | Npeanaraet
MHTEpnpeTaumio
pe3ynbTaToB COOCTBEHHbLIX
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 6e3onacHoCcTK Npu paboTe B




©e3onacHocTn

XUMUn4eckown naboparopuu;

XUMUYECKUIA Orl1K-2.2 | NpoBoAUT CUHTE3 BELLIECTB
3KCMEPUMEHT, 1 MaTepuarnos pasHon YMeTb: ncnonb3oBaTb TeopeTnyeckue
BKITHOYas CUHTES, npupogapl ¢ OCHOBbI (P3N4ECKOW XUMUM NPU PELLIEHNN
aHanus, usyyeHue MCnonb30BaHMEM NPaKTUYECKMX 3a4a4; NPUMEHNATbL CpeacTea
CTPYKTYpPbI 1 UMEIOLLIMXCA METOOMK MHOMBUOYaNbHON 3awmnThl;
CBOWCTB BELLECTB 1
MaTepuarnos, OlNK-2.3 | MNMpoBoauTt cTaHaapTHbIE BrnageTtb: OCHOBHbIMM
uccriegoBaHme onepauuu ang 3KCNnepuMeHTanbHbIMU MeTogaMM
MpOLECCOB C WX onpeneneHus PU3NHECKON XMMUUN N INEKTPOXUMUNN;
yyactmem XMMUYECKOro 1 ha3oBoro 0asoBbIMKM NpYeMaMn NpenynpexaeHus u
COCTaB BELLECTB U1 NUKBMOALMW  MOCNEACTBUA  aBapUMHbIX
MaTepuarnoB Ha UX OCHOBE | CUTyaLW.
OlNK-2.4 | MNMpoBoauTt uccrnegoBaHue
CBOWCTB BELLECTB 1
maTepuarnos ¢
MCnonb30BaHMEM
CEPUNHOro Hay4yHoro
obopyaoBaHus
OlIK | CnocobeH OrlK-3.1 | MNpumeHseT 3HaTb: TeopeTn4eckne oCHOBbI 6a30BbIx
-3 NPUMEHSTb TeopeTnyeckme u MeToauK hU3UKO-XMMUYECKOTO aHanu3a;
pacyeTHo- nonyaMnupuyeckme
TeopeTnieckue MOZENM NP peLleHnm YMeTb: peannsoBatb Ha npakTuke
mMeToabl Ans 3aa4 XMMNYECKOM OCHOBHble MeTOoANKM PU3MKO-XUMUYECKOTO
N3y4YeHus1 CBOMCTB HanpaBneHHOCTW. 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
BLIYMCTINTENBHO XMMWYECKON
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 | NpeacTaBneHnMs pesynbTatoB paboTbl B
npodeccnoHanbHo oubnuorpadumyeckomn BMOE OTYeTa Ha PYCCKOM M 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 "
npeactaBnsieT ee  Ha
PYCCKOM M @HITIMNCKOM
AA3bIKaX.
MK- | CnocobeH MK-1.1 O6ecneynBaet cbop | 3HaTb: MCTOYHUKM HAYHYHO-TEXHUYECKOWN
1 npoBoAnTbL cbop, Hay4YHO-TEXHUYECKOM (Hay4HoI) nHbopmaumu;
aHanms u (HayyHOM) wMHGOPMaLMK,
06paboTKy Hay4HO- Heobxoanmon ans | YMeTb: oCyLLecTBNSATb MOUCK HAy4YHO-
TEXHUYECKON pelueHus 3a4ay | TexHu4eckowm (Hay4yHowm) nidopmaumm ¢




(Hay4HoMI) nccnenoBaHus, MCnornb30BaHMEM PeCcypcoB ceTu
nHdopmauun, NOCTaBMNEHHbIX MHTepHeT, 6a3 gaHHbIX; 0opMNATL OTYET
Heobxoaumon ans cneumanncTom fonee | o pesynbTartax novcka nHdopmaumu;
peweHnsa 3agav BbICOKOW KBanudukauum
XUMUYeCKom MK-1.2 Cocraensiet Bnapetb: npyemMamu nomcka Hay4yHo-
HanpaBiEHHOCTH, aHanuMTU4eckun 00630p | TeXHMYECKON (Hay4YHON) MHOpMaLK 1
NnocTaBneHHbIX nutepaTypHbIX MeToLaMn COCTaBMNeHNss OTYETOB O
crneumanmcTom WUCTOYHMKOB MO 3aJaHHOW | pesyrnbTaTax noucka, HaBblkamu
Gonee BbICOKON Temartuke, ohopMnsieT | NPOBEAEHNS XUMUYECKOrO SKCNEPUMEHTa,
KBanudmvkaumm OT4eTbl O BLINOSHEHHbLIX | 0006LLEHMS N OHOPMITEHUS ETO

Hay4Ho- pes3ynbTaToB.

nccnenoBaTernbCKuX

pabotax no 3agaHHOM

dopme

12. O6beM gucumunnuHbl B 3a4eTHbIX eauHuuax/yac. — 15/540.

CDopma npomMeXxyTod HOW aTTecTaLWun 3ayem, sk3aMeH

13. TpyAoeMKoCTb Mo BuAam yyeoHom paboTbl

TpyaoeMKoCTb
Bug yuebHon paboThbl Bcero Mo cemecTpam
3 4
AyauNTOpHbIE 3aHATUSA 348 178 170
nekunm 122 68 54
npakTn4eckue - - -
B TOM yucne: nabopartopHble 210 102 108
rpynnosble 16 8 8
KOHCynbTaumnm
CamocTosaTenbHasa pabora 120 74 46
B TOM 4mcrie; KypcoBas paborta (MpoekT) +
dopma NpoMEXYTOYHOM aTTecTauum 72 36 36
WToro: 540 288 252

13.1. CopepxaHue AUCLUNIINHBI

Peanusauns pasgena

HanmeHoBaHue
Ne n/n JVCUMMNNUHBI C
pasgena CopepxaHue pasgena gUCLMNInHbI -
MCLIMIMNMHBI NMOMOLLIbIO OHMNaWH-
Kypca, QYMK
1. NNekuum
1.1 MepBbI 3aKoH MpeomeT, 3agaun, meToabl U pasgenbl dusmndyeckon | YOMK «Punsnyeckas
TEPMOANHAMUKM. XumMun. TepmognMHaAMUYECKU METOA WCCreAOBaHUA. | XUMMS 2K»
Tepmoxumus. XvMnyeckaas TepmoguHamuka. TepmoamHamunyeckue | https://edu.vsu.ru/cours
cucTembl. TepMoanHaMmmuveckme napameTpbl COCTOSHUA | e/view.php?id=9899
CUCTEMDI. YpaBHeHue COCTOSIHMS. YpaBHeHne
COCTOSAHUSA naeanbHoro rasa. KoadppuumeHt
CKnMmaemocTu. BupuanbHoe ypaBHeHME COCTOSHWMS.
YpaBHeHue BaH-gep-Baanbca. Kputudeckas

TemnepaTypa. [NpnHUMN COOTBETCTBEHHbLIX COCTOSHWUNA.
BHyTpeHHne un BHewHne napameTpbl. OB6O6LLEHHbIE
cunbl M 060OLLEHHbIE KOOPAMHATBLI. OKCTEHCUBHBLIE U

WHTEHCUBHbIE napameTpbl. Teopema Onnepa.
MapumanbHble MonfApHble BenuuuHbl. [locTynat o
TepMoAnHaMmnyeckoM pasHoBecun. Hynesow 3akoH
TEepMOANHAMMKHN. TepmognHammnyeckun npovecc.
Camonpon3sBonbHble " HECaMOoMpoOun3BOJSIbHbIE,
paBHOBECHbIE " HEepaBHOBECHbIE, obpaTtmble
(kBasucTtatmyeckme) u  HeobpaTumble  MNPOLECCHI.

®yHKUMKM cOCTOSIHUSE U pyHKUMK npouecca. Moctynat o
CYLLECTBOBaHUM BHYTPEHHel aHeprun. Tennota u
paborTa. MepBbIii 3aKOH TEPMOAVHAMUKM.
OKBMBANEHTHOCTb  PasfMyHbIX CMNocoboB nepegayn
9Hepruu. PabGota 1 TennmoTra  obpatumoro U




HeoBpaTUMOro MpOoLIeCCoB. TennoemKkocTb.
MNpuMeHeHne MepBOro  3akoHa K  NPOCTEeMWUM
npoueccaMm C y4yacTMem uaeanbHoro rasa. JHTanbnus.
MNpuMeHeHne MepBoro 3akoHa TepMoaUHAMUKM K

MHOFOKOMMOHEHTHLIM 3aKPbITbIM cuctemMam.
Xummnyeckas nepemMeHHas. Kanopuyeckue
KoahpuumeHTbl. VICTUHHBIA 1 CpegHuin  TennoBon
appexT XUMUYECKOM peakuumu. Tepmoxumums.

CtaHpapTHble cocToAHus. 3akoH Fecca n cneacTems 3
Hero. CraHgapTHble 3HTanbnuM oOpas3oBaHMs WU
cropaHua BelwecTtB. KanopumeTpusi. 3aBUCUMOCTb
TennoBoro  acpdekta  XUMUYECKOW  peakuun  oT
Temnepatypbl. YpaBHeHne Kupxroda: npubnmkeHHoe 1
TOYHOE pelwleHne. CTeneHHble psabl TENTOEMKOCTMU.

1.2

BTopow 3akoH
TepMoANHaMUKN.
OHTponus U
TepMoanHaMmUyecku
e noteHumnansl
XUMUYECKNX
peakuuin

HanpaeneHve CaMOnpPOn3BOSbHbIX NnpoLLeccoB.
Moctynat TomcoHa. HekomneHcMpoBaHHasi TennoTa
Knaysuyca. MMpuvHumn agnabatHOW HEeLOCTUXMMOCTM
Kapateogopu. NocTynat o cyLecTBoBaHUN SHTPOMUM —
yHKUMM COCTOSAHMA U 060OLLEHHONM CUmnbl B NpoLeccax
TennoobmeHa. YpaBHeHune BTOPOro 3aKoHa
TepMoauHaMuUKn Ons obpaTMMbIX W HeobpaTUMbIX
npoueccoB. MpuHUMN BO3pacTaHUs 3HTPOMUMK.
Cratuctnyeckoe  TonKoBaHue BTOPOrO  3aKoHa
TepmoauHaMmukn. TepMoauHaMmMyeckasi BepPOSITHOCTb.
YpaBHeHve bonbuMaHa. PacyeT uaMeHeHuss aHTponum
B pas3nuyHbix npoueccax. AOCOMNOTHas SHTponus
BewecTBa. lMoctynat lNnaHka. SHTpONUS XMMUYECKOW
peakuun.

O606L1eHHOe ypaBHEHNE NEPBOro M BTOPOro 3aKOHOB
TePMOOUHAMUKN. dyHOoameHTanbHble ypaBHeHus
'mb6ca. MpeobpasoBaHue Jlexangpa.
XapakTtepuctnyeckme ¢QyHKUMKM. TepMoanHammuieckme
noTeHumansl. Kputepumn CaMOonpon3BOSIbHOro
NPOTEKaHWsi MPOLECCOB M PaBHOBECUMS B 3aKPbITbIX
cuctemax. CooTHoweHnss MakeBenna. YpaBHeHue
KnanenpoHa-Knaysunyca.

TepmognHamuyeckne noTeHUManbl unaeanbHOro U
peanbHoro rasoB. YpaBHeHue [ubG6ca-[iorema.
JleTyuectb. 3OHeprua [mMbB6ca XumMMYecKkon peakumn.
XvMnyeckuin noteHuman. BnusHue Temnepatypbl Ha
TepMoAnHaMmn4eckme noTeHuymnansl. YpasHeHus 'mb6ca-
lenbmMronbua. Pacuer asHeprun [mMb6ca Xmmuyeckom
peakuun.

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

1.3

TepmogmHamuka
pacTBOPOB U
¢ra3oBbIX
paBHOBECUN

TepmogmnHamudeckaa  Knaccugukaumsi  pacTBOPOB.
WpoeanbHble pactBopbl. [lpegenbHo pasbaeBneHHble,
aTepmaribHble, perynspHble pacTBopbl. XUMUYECKUN
noteHuman. YpaBHeHue [ubG6ca-[iorema. 3akoHbl
Payna wn TleHpu. AkTuBHOCTb.  KoadpduumeHt
akTMBHOCTU. PaBHOBecue XuaKoCTb-nap. 3aKoHbI
'mb6ca-KoHoBanoea. [leperoHka.  KonnuraTuBHble
CBOWCTBaA  pacTBOpOB.  3akOHbl  PacTBOPMMOCTW.
YpaBHeHne LUpenepa. 3akoH HepHcta. OkcTpakuus.
Kpnockonus. 36ynuockonusa. OcMoOTMYECKME SBMEHUS.
YpaBHeHue BaHT-lNodbda. OcHoBHbIe NOHATUSA
TepMoANHAMMKN ¢asoBbIX paBHOBECUM.
CocraBnstowlas u  KoMrnoHeHT. @dasa. YpaBHeHue
coctosiHua asbl. Ycnosue ¢asoBOro paBHOBECKS.
BbiBog npaBuna ¢as N'vbbca n BapMaHTHOCTb CUCTEMBI.
pacdhuyeckoe onucaHne  as3oBbiX  pPaBHOBECUIA.
Onarpamma cocTosiHus. [eTeporeHHble paBHOBECUS B
OO HOKOMMOHEHTHbIX cucTemax. dasoBble Nepexoabl
nepBoro M BTOpOro poga. JHeprns [wmnbbca npu
a3oBbIX  MpeBpaLleHUsX B OOHOKOMMOHEHTHbIX
cuctemax. TepMogvHaMUYECKUA BbIBO4 AvarpaMmel

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




COCTOSIHUSI OOHOKOMMOHEHTHOW CUCTEMBbI C MOMOLLLIO
KPpMBBIX  M300apHO-U30TEPMUYECKOrO  MOTeHuMana.
daszoBble nepexodbl YUCTbIX BeELWECTB. YpaBHeHue
KnanenpoHa-Knaysuyca. [uarpammbl COCTOSIHUS BOAbI,
cepbl, occopa. [lMonumopdHble npeBpalleHus B
OLHOKOMMOHEHTHON cucteme. 'eTeporeHHble
paBHOBECUSA B [BYXKOMMOHEHTHbLIX CUCTEMaX. YCrnoBus
paBHoBecusa  ¢a3. TepmMoguMHaMuUyeckuin  BbIBOS,
OCHOBHbIX TMNoB anarpamm COCTOSIHUSA
OBYXKOMMOHEHTHBIX CUCTEM C MOMOLLBI  KPUBbLIX
n300apHO-N30TEPMUYECKOro NoTeHumana. [eyxdasHoe
paBHOBeCUeE: OBYXKOMIMOHEHTHbIE CUCTEMBI c
HEOrpaHW4YeHHON W OrpaHNU4YEHHON pPacTBOPUMOCTLIO
KOMMOHEHTOB.  [1BYXKOMMOHEHTHblE  CUCTEMbI  C
3BTEKTUKOMN. ["eTeporeHHble paBHOBeCUS B
TPEXKOMMOHEHTHbIX cucTemax. "pacbnueckoe
npeacTaBneHne coctaBa TPONHbBIX CUCTEM.

1.4

Xumunyeckoe
paBHOBeCUe

YcnoBnss  XMMUYECKOro  paBHOBeCUsl.  XUMUYECKoe
cpoacTBo.  3akoH pgenctByolmx Macc. KoHcTaHTa
paBHOBecus. M3oTepma Xxumumyeckon peakuumn BaHT-
Fodpdpa. OHeprum Menbmronbua n Mmbbca XMMMYECKNX
peakuuMi, UX CBA3b C KOHCT@HTOW paBHOBECKS.
PaBHOBECHbIV BbIXO NPOAYKTOB XMMWYECKON peakuum.
BnnsHue paBneHna Ha NOMOXEHWe paBHOBECKS.
3aBMCMMOCTb  KOHCTaHTbl PaBHOBECUS  XMMUYECKOM
peakumm OT TemnepaTtypbl. YpaBHeHuUs w306apbl wu
N30X0opbl XMMUyeckon peakuun BaHTt-Iodda. Tpetuin
3aKoH TepMoanHaMukn. PacyeT KOHCTaHTbl paBHOBECUS
peakuMM npu  3agaHHoln  Temnepatype. MeTtog
LsapumaHa-TeMK1Ha.

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

15

OcHoBbl
XMMUNYECKON
KNHETUKN U
KaTtanusa

MprHUMNbI XMMUYECKON KMHETUKN.
deHomeHonornyeckasa KnHetuka. KnHeTudeckun 3akoH
aencrteyrowwmnx macc. Jiumutupytowas ctagust. KuHetumka
NPOCTbIX M CIOXHbIX XUMMUYECKUX peakumi. [NpuHumn
KBa3nCTaLVOHAPHOCTH BogeHwTenHa-CemeHoBa.
Teopun XMMUYECKOM KMHETUKMN. 3aB1CNMOCTb
KOHCTaHTbl CKOPOCTW OT TeMnepaTypbl. YypaBHEHWE
AppeHuyca. 3Heprma  aktuBaumn.  [TOBEpXHOCTb
noTeHUManbHOM  3Heprn. Teopuss  MEepPeXoaHOro
COCTOSIHMSA. QHTPONUSI U 3HTamNbNUA akTuBaumu. Teopus
aKTUBMPOBAHHOIMO  KOMMJfiekca B  MNPUMEHEHUN K
MOHOMOJEKYNAPHLIM peakunsim. Peakumm B pacTBopax.
Katanus. OOwwue npuHUMNbl Katanm3a. [OMOreHHbIn
katanu3. KWCMOTHO-OCHOBHbIM KaTanus. YpaBHeHue
bpeHcTteaa. ABTOKaTanua. [eTeporeHHbln KaTanwus.
AKTMBHOCTb N CENEKTUBHOCTb KaTanu3aTopoB. OHeprus
aKTuBauumn KaTarMTUYEeCKUX peakuun. Teopus
MYNbTUNIIETOB BbanaHauHa. Teopus aKTMBHbIX
aHcambnen KoboseBa.

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

1.6

PaBHoOBecCHbIE
NnpoLecchl B
pacTBopax
3NEKTPOSINTOB.

MpeoMeT M 3agadn  INEKTpoXumMun. XuUMMYECKne un
3NEeKTPOXumMmYeckne npouecchl. Knaccudeckass teopusi
3NEKTPONIUTUHECKON auccoumauum (AppeHnuyc).
OKcnepuMeHTanbHble OCHOBbI Teopun. [lpunoxeHue
3aKoOHa AENCTBYIOLLMX MAcc K mpoueccy guccounaumm B
pacTtBopax. HegoctaTtku Teopum AppeHuyca.

MexaHnambl 00Opa3oBaHWsi PacTBOPOB 3N1EKTPOSTUTOB.
Ponb WOH-AWNOMBHLIX B3aMMOLEWCTBUA B pacTBOpax.
ConbBaTauus (rvopataums) MoHa.
TepmoguHamuyeckne  pyHkummn  obpasoBaHus
MOHOB B pactBopax W WX MpakKTudeckoe

onpegneneHue.
MeXxnoHHble B3aVIMO/J,el7ICTBVIﬂ B pacTtBopax
ANEeKTPOJINTOB. rlpVIHLI,VII'IbI TepMmoanHaMmn4eCckoro

onucaHus. CpeaHnn NOHHLIN KO3 PULIMEHT aKTUBHOCTMU

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



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

N cpedHsiss MOHHasi akTMBHOCTb. BbiGop cTaHgapTHOro
coctosHusa. [paBuna Jlbtonca—PeHgana. [lpasuno
BpéHcTena. Mpeanocbinki 1 OCHOBHbIE BbIBOAbI TEOPUU
pacTBOPOB CUIbHbIX 3anekTponuToB [ebas—Xokkens.
OCHOBHbIE MOMNOXEHUS TEOPUN KUCNOT U OCHOBaHMUI
BpéHctena—-Jloypu. Conpsi)KeHHbIE KMCNOTHO-OCHOBHbLIE
napbl. [poTtonuTuyeckoe W  aBTOMNPOTONUTMYECKOE
paBHOBECUS. MoHHoe npousseneHne BOAbI.
BogopogHbii nokasatenb. KoHcTaHTa KUCIOTHOCTU W
KOHCTaHTa OCHOBHOCTW. CreneHb npoTtonusa.
KMcnoTHO-OCHOBHbIE OydepHkle pacTBOpbI.
MponseeaeHne pacTBOPUMOCTH " ycrnosue
obpa3oBaHUss  ManopacTBOPMMbIX  TMOPOKCUAOB B
pacTBopax.

1.7

VIOHHbIN TpaHcnopT
B pacTBopax
3ANEKTPONnTOB

OcHoBHblE MeXaHWU3Mbl WOHHOro TpaHcnopTa.
TepmoanHaMmmnyeckne ycrnoBus BO3HUKHOBEHWSI NOTOKOB
andpysum, murpaumm, KOHBEKL MU, DNEKTPOXUMUYECKUN
noTteHuuan. CooTHoLlEeHNE HepHcTa—OnHLWwTENHA.
Oudbpysna B pactBopax anektponuTtoB. [loHATME ©
Andy3nmoHHOM noTeHuumarne.

OnekTpuyeckas nNpoBOAMMOCTb pacTBopoB
ANEKTPONUTOB: yAenbHada, MongapHas. JnekTpuyeckas
NoaBWXHOCTb MOHOB. [lpedenbHas  anekTpudeckas
NoABMXKHOCTb MOHOB. 3akoH Kombpaylwa u cneacrsus
m3 Hero. MpaBuno BanbgeHa—TlncapxeBckoro.
AHOManbHasi 3nNeKTPOnpPoOBOAHOCTb WOHOB. BrinsiHue
pasnuuyHbiX  (PaKTOpOB  Ha  3NEKTPONPOBOAHOCTb
pacTBopoB. Yucna nepeHoca WMOHOB M MeToAbl WX
onpeaeneHus.

OnemeHTbl  Teopum  anekTponpoBogHocTn [ebas—
Xiokkensa—OH3aarepa. AnekTpodopeTnyeckoe "
penakcaunoHHoe TopmoxeHusi. Oddektel BuHa u
[ebag—danbkeHrareHa. Odpdekt Papages.

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

1.8

TepmognHamumka
reTeporeHHbIX
ANEKTPOXUMUNYECKUNX
cucTem

MoTeHuunansi, XapakrepusyroLme 3NEKTpUYECKOe
COCTOsIHME dasbl: NOBEPXHOCTHbIN, BHELLHWNA,
BHYTPEHHUN.  XUMUYECKUN U 3NEKTPOXUMUYECKUN
noTeHumansl 4Yactuu. BonbTa-noteHuuan. [ManbBaHu-
noteHuman. [loHATME SneKTpoAHOro  noTeHumana.
YpaBHeHne HepHcCTa [ns paBHOBECHOIO ranbBaHu-
noTeHumana " paBHOBECHOIO 3NEKTPOAHOro
noteHumana. CTaHgapTHbIN BOOOPOOHbIA  3NEKTpoA.
Tabnuubl CTaHOAPTHbIX JNEKTPOAHbIX MOTEHLWanoB.
Papg HanpshkeHuin meTanmnos.

PaBHoBecHass anekTpoxmmuyeckass uUenb. [lpaBuna
3anucu. HanpsbkeHve uenu, CBsA3b C MNOTeHUManamu
OoTOEenbHbIX  anekTpogoB. AHOO UM Katogq B
anekTtpoxumuyeckon uenu. OCHOBHOE  ypaBHEHWe
ANEKTPOXUMUYECKOM  TepMogMHaMUKW.  YpaBHeHue
M6bca—T enbmronbua ans HanpsHKeHus
ANEKTPOXUMUNYECKON Lienu.

Knaccudmkaums anektpogoB. 3nektpoabl | popa.
OnekTpoabl Il poga. KanomenbHbIN "
xrnopuacepeopsiHbIn 3NEeKTPOAbl. OkuncnutensHo-
BOCCTaHoBUTENbHbIE anekTpoabl. [MpaBuno JlioTepa.
XWHMMOPOHHLIM  anekTpod. [a3oBble  anekTpoabl.
BopopogHbin  anektpod.  KucnopogHbid  9nekTpoa.
Ounarpamma 3neKkTpoXmMMU4eckon YCTOMYMBOCTU BOAbI.
MoHooOMeHHble MeMbpaHbl 1M paBHoBecue [loHHaHa.
MoTeHuwan [oHHaHa. VIOHCEneKTMBHbIE 3MNEKTPOAbl.
MemOGpaHHbI noTeHuunan. CTEKNSAHHbIA SNeKTpoa.
Ondy3snoHHbIN noteHuunan " MeToabl ero
3MMMUHMPOBAHMS.

Knaccudukaums ANEKTPOXNMMNYECKNX Lenen.
dusmdeckne uenn. KoHUeHTpauuoHHble LUenu ©0e3

Y3OMK «Punsmnyeckas
xummsa (2 cemecTp)»
https://edu.vsu.ru/cours
elview.php?id=2084
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nepeHoca M C MepeHocoM. Xumuyeckue Lenu Oes
nepeHoca U C NepeHoCoM. XuUMUYECKME WUCTOYHMKU
TOKa.

[MoTeHUMOMETPUS U €€ BO3MOXHOCTMU. OI'IpeD,GJ'IEHVIe
yucern nepeHoca n KOIPMPULNEHTOB aKTUBHOCTU MOHOB,

CTaHOapPTHbIX ANEeKTPOAHbIX noTeHunanos,
npoun3seegeHus pacTBOPUMOCTH MarnopacTtBOPUMbIX
QNEKTPOJSINTOB, KOHCTaAHT paBHOBECUA XUMUYECKUX

peaKLl,I/II7I noteHuynomMmeTpn4eCcKmmMm MeTogom.

1.9 KuHeTuka OnNeKTpuyeckMn TOK — Mepa CKOpPOCTU anekTpogHon | YOMK «dusnyeckasi
ArEeKTPOaHbIX peakumun. MNMongpusauunsa anektpoga. MHorocTaguMHOCTL | XuMmna (2 ceMecTp)»
npoLeccos. ANEeKTPOoAHbIX npoueccoB. Jlumutupyowas crtagus | https://edu.vsu.ru/cours
[BonHon anekTpogHoro npouecca. MNoHAaTne o nepeHanpsbkeHun | efview.php?id=2084
ANEKTPUYECKUI cTagunm nepexoja 3apsga, Avddysuun, Xummuyeckon
Cnow. peakuun, Kpuctannmsauum.

OnekTpoxumunyecka | Teopus AnddPy3nMOoHHOTo nepeHanpsKeHuns.
S KOPPO3MA OndbdysnoHHbIi  cnon HepHcTa. [NonspusaunoHHble
MeTannos KpuBble aneKkTpoda B cnydyae 3amegneHHon auddysun.
MpenenbHbIN AU dY3UOHHBIN TOK.
Teopua 3amegneHHoro nepexoja 3apsga. BnuvsHue
noTeHumMana Ha CKOPOCTb  nepexoja  3apsja.
YpaBHeHne  bBatnepa—®onbmepa.  KoadhduumeHTsl
nepeHoca. Tok obmeHa. [lonApu3aunMOHHbIE KpUBbIE
aneKkTpoda B crydae 3amearneHHoro nepexoga sapsga.
YpaBHeHue Tadens.
[1BOVIHON BneKTpUYeckuin CNon Ha rpaHuue mMeTanna u
pactBopa. EMKOCTb [BOWHOrO 3neKTpUYECcKOro Crosi.
Apcopbuuns " ANEKTPOoKaNUMmspHble KpuBble.
MoTeHuwan HyneBoro 3apsga. YpaBHeHue JlunnmaHa.
MopgenbHble npeactaBneHnss O CTPOEHMU [BOWHOIO
3ANEKTPUYECKOrO CIlos.
OnekTpoxummnyeckas Koppo3us MeTansnos.
TepmognHammyeckas BO3MOXHOCTb  KOPPO3MOHHOIO
npouecca. ConpspkeHHble napumanbHble  aHO4HO-
KatogHble  peakumn. [loTeHuwan koppo3un. Tok
Koppo3uun. [Ouarpammbl 3BaHca M WX 3HAYEHME.
Kopposmsa ¢ BogopogHOM M C  KMCIIOPOLHON
aenonspusaumen. AKTUBHOE, naccmBHoe 7]
TpaHCNacCMBHOE COCTOsHME MeTanna. AHodHas WU
KaTtogHas 3awmTa. MHrmbutopbl Kopposuu.
2. NpakTu4yeckue 3aHATUA
He NpegyCcMOTpeHbl y4eOHbIM MrIaHoM
3. JTabopamopHbie pabombi

3.1 [NepBbI 3aKOH OnpegeneHne  TennoTbl  o6pas3oBaHus  TBepaoro | YOMK «dusnyeckas
TEPMOAUHAMMKN. pacteopa Xumus 2K»
Tepmoxumus. Onpepaenexne TennoTbl guccoumauun cnabon kucnotbl | https://edu.vsu.ru/cours

OnpepaeneHve TennoTbl rmgpaTauumn conm elview.php?id=9899
OnpegeneHve  TennoTbl  OKUCIIEHWS  LLABEIIEBON

KUCNOThI

OnpegeneHve TENMOEMKOCTU KUOKAX W TBEPObIX

BELLECTB

3.2 BTopoi 3akoH NamepeHmne TemnepatypHoro koacdpdpuuymnerHta 30C YOMK «dusnyeckas
TEPMOANHAMMKN. Xumus 2K»
OHTpOonMA un https://edu.vsu.ru/cours
TEPMOANHAMUNYECKU elview.php?id=9899
€ noTeHumnansl
XUMUYECKNX
peakuunn

3.3 TepmoanHamuka Kpuockonusi. Onpepnenexve MOMSAPHON mMaccbl | YOMK «®Pusmnyeckas
pacTBOPOB U BellecTBa Xumus 2K»
¢a30BbIX Kpuockonusi. OnpeneneHne ctenenun | https://edu.vsu.ru/cours
paBHOBECUN ANEKTPONNTUYECKON amccoumaunm elview.php?id=9899

OnpeneneHne koadpduUMeHTa pacnpegeneHus mopa
Mexagy OpraHN4ecKnm n HEOpraHM4eCcKUM
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pacTBopUTENsSMU

[BYXKOMMOHEHTHbIE ~ CUCTEMbI C  OrPaHWYEHHOMN
pacTBOPMMOCTBIO B XXMOKOM COCTOSIHMM  (cucTema
deHon-sBoaa)

TPEXKOMMNOHEHTHbIE ~ CUCTEMbI C  OFPaHUYEHHOM

PacTBOPUMOCTbLIO B XNOKOM COCTOAHUN

3.4 Xummyeckoe Xummnyeckoe paBHoBecue B cucteme roaua kanua — | YOMK «dusnyeckasi
paBHOBecKe xnopug xenesa () XUMUS 2K»
https://edu.vsu.ru/cours
elview.php?id=9899
3.5 OcHoBbl "lOMOreHHoO-KaTanuMTU4eckoe okucrneHve nogupa kanua | YOMK «dusnyeckasa
XUMUYECKON nepcynsaToM aMMOHUS XUMUS 2K»
KMHETUKN N KaTtanutnyeckoe pasnoxeHue nepokcuaa sogopoaa https://edu.vsu.ru/cours
KaTtanumsa KuHeTuka rugponumsa yKCyCHOro aHrmgpuaa elview.php?id=9899
KuHeTuka pactBopeHus cynbdaTa Kanbums B BoAe
KnHeTnka oMblneHus aTunaueTara
3.6 PaBHoBecHbIe OnpeaeneHne MOHHOrO NPOU3BEAEHUS BOAbI Y3OMK «Punsnyeckas
npoLiecchl B HaxoxaeHne KoHCTaHT ob6pa3oBaHuii ogHOAAEPHbIX xummst (2 cemecTp)»
pacTtBopax KOMMEKCOB MeTannos https://edu.vsu.ru/cours
3NEeKTPOnnTOoB. Onpegenexune KOHUEHTpaLnOHHOM KOHCTaHThI | e/view.php?id=2084
auccoumaumm
cnabon KucnoThbl
Onpegenexune TEPMOANHAMNYECKON KOHCTaHTbI
auccoumaumm
cnabon KucnoThbl
Onpegenexuve KOHLIEHTPaLNOHHOM KOHCTaHThI
rmaponmsa conu
Onpepenexve nponssefeHns pacTBOPMMOCTH
TpyaHOpacTBOPUMOM conn cepebpa
OnpegeneHne npoussedeHns pacTBOPMMOCTU
TPYAHOPACTBOPMMOrO rMapokcnaga
Onpegenexune TepMOAUHaMUNYECKNX KOHCTaHT
paBHOBeECUS
OKMUCNUTENbHO-BOCCTAHOBUTENbHbBIX PeakLmin B TBEPAbIX
anekTponutax
3.7 MoHHbIN TpaHcnopT | NamepeHne cobcTBEHHON anektpudeckon | YOMK «dusnyeckas
B pacTBopax NpoBOAMMOCTM  BOAbl  WNW  BOAHO-OPraHWYecKkoro | xumus (2 cemecTp)»
3NEKTPOSINTOB. pacTBopuTEns https://edu.vsu.ru/cours
Onpepenexne npegenbHom mMonsipHon | elview.php?id=2084
3NEKTPONPOBOAHOCTUN CUINBHOMO AMIEKTPONUTa
lMpoBepka 3akoHa pasbaeneHnss OcTeanbaa
OnpegeneHne  KOHCTaHTbl  AMccounauum  YKCYCHOM
KMCMOTbI B pasHbIX PacTBOPUTENSAX
OnpegeneHve 4ucne nepeHoca WMOHOB METOOOM
OBVKYLLENCS rpaHnLbl
OnpegeneHve 4ucne nepeHoca MWOHOB METOAO0M
'mtTopcha
KoHgyKTomeTpr4eckoe TMTpoBaHme
3.8 TepmogmHamuka Peanusauua anektpoga | pogpa w onpegeneHve | YOMK «Punsnyeckas
reTeporeHHbIX CTaHgapTHOro noteHumana xummua (2 cemecTp)»
anekTpoxummdecknx | Peanusauuns anektpoga |l poga v onpepgeneHue ero | https://edu.vsu.ru/cours
cuctem CTaHAapTHOro noteHumana elview.php?id=2084
Peanunsauus OKVCINUTENbHO-BOCCTAHOBUTENBHOIO
aneKTpoga W OnpederneHne  ero  CTaHgapTHOro
noTeHumnana
[a30BbIi BOAOPOOHbLIN 9NEKTPOS
MOHOCENEKTMBHBIN CTEKMSAHHBI 3N1IEKTPOA
NamepeHne HanpsiKeHUs KOHLEHTPAUMOHHOM Lenu u
onpegenexue andgys3MoHHOro NnoTeHumana
3.9 KuHeTnka M3mepeHne emKOoCTM OBOMHOro anekTpuyeckoro crnosi | YOMK «®Pusmnyeckas
3NEKTPOAHbIX Ha TBEepooOM 9nekTpoge Mpu  MOMOWM  MocTa | xumnst (2 cemecTp)»
NpoLEeCcCcoB. nepemMeHHoro Toka https://edu.vsu.ru/cours
[BonHoON lMonyyeHue ranbBaHOCTATUYECKOW KPUBOW 3apsikeHus | elview.php?id=2084
3ANEKTPUYECKUN Pt(Pt)-anekTpoga B CEpHOW K1cnoTe
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CINoMn. I/Isyqume BIMMAHNA COCTaBa pacTBopa Ha KpuBble

DneKTpoXMMuUecka | 3apskeHus NNaTMHUPOBAHHOIO nnaTMHOBOIo
A1 KOppPOo3us anekTpoga
mMeTannos Wccneposanne apcopbummn aTomapHoro Bogopoaa Ha

NNaTMHMPOBAHHON NnaTMHe METOAOM  LMKIINYECKOW
NUHENHON BONbTaMnepoMeTpum

OnpegeneHne ancopbuUmoHHOM nceBgoeMKOCTH
BOOOpO4A Ha nnaTvHe MeTOAOM craga noTeHuvana
npu pasoMKHYTOW Lienu nonspmsaumm

OneKkTponuns BOAHLIX PaCTBOPOB 3MEKTPONNTOB
N3yyeHne 3aKkoHOMEpHOCTEN aHOLHOIO pPacTBOPEHUS
Mean B XINIOPUAHbIX 3MEKTPONUTax

N3yyeHne KmHETMKM BOCCTaHOBIEHMS Kucriopoda Ha
CTaUMOHapHOM  MEOHOM  3MeKkTpode B KUCHbIX
XINOPUAHBIX UK CynbdaTtHbIX pacTBOpax

N3yyeHne KMHEeTMKM BOCCTAHOBIIEHMS Kucropoda Ha
BpaLLaloLLemMcs LUCKOBOM 3reKTpoae

WccnepgoBaHe BNWAHWA WMHIMOUTOPOB Ha  KMHETUKY
aHOOHbIX M KaTOOHbIX MPOLIECCOB Ha enese B KUCIoW
cpege

WccnegoBaHne paboTbl KOPPO3MOHHOIO AiEMeHTa

13.2. Tembl (pasgenbl) AUCUUNIIMHBI U BUAbI 3aHATUN

Buabl 3aHaTUn (4acos)
Ne HanmeHoBaHue TemMbl oYYy ——
n/n (pasgena) gueumnnnuHbl Jlekummn | JlabGopaTtopHble paGoTa rK Bcero
MepBbI 3aKoH
1 | TepMOgMHaMUKN. 14 20 15 1 50
Tepmoxnmus.
BTopow 3akoH
TepMoANHaMUKN. SHTPONNS
2 | n TepmoanHamMmyeckme 12 20 16 2 50
noTeHumarnbl XUMNYECKUX
peakuumn
TepmogmHamumka pacTsopos 18 20 14 5 54
N pa3oBbIX paBHOBECUN
XMnyeckoe paBHOBECUE 10 20 15 1 46
OCHOBbI XMNYECKON 14 22 14 5 52
KMHETVKU 1 KaTanmaa
MoaroToBka K 9Kk3aMeHy 36 36
6 PaBHoOBeCHble npoLecchl B 14 26 10 5 52
pacTBOpax 3MEKTPOINTOB
7 VOHHBbIN TpaHCnopT B 12 o8 12 > 54
pacTBOpax 3MEKTPOINTOB
TepmogmHamumka
g | PaBHOBECHLIX 3MEKTPOAHbIX 14 o8 12 > 56
CUCTEM.
OneKTpoxXumMudeckne Lienw.
KnHeTuka anekTpogHbIx
npoueccos. [1BorHon
9 | aneKkTpMYecKnmn Cromn. 14 26 12 2 54
OneKkTpoxummyeckas
KOppO3us MeTansioB
[NoaroToBKa K 3K3aMeHy 36 36
Wtoro: 122 210 192 16 540

14. MeTogn4yeckue ykasaHma Ans ooy4yarowmxcs no 0CBOEHNIO ANCLUMNIIUHDbI:

Mpy 0CBOEHUM NEKLUMOHHOMO MaTepuana HeobxoaumMo paboTaTb He TONbKO C KOHCMEKTaMU NeKUuiA, HO U C
peKoOMeH0BaHHO y4ebHO U MeToaudeckon nutepaTtypoil. JlabopaTopHble 3aHATMS MO U3y4aeMon AUCLUNIMHE
npoBoaATca Anst 1) 03HaKOMIIEHUS C TEOPETUYECKOW OCHOBOWN paboTbl, 2) OCHOBHBLIMU MPYEMaMU U TEXHUKOM




6e3onacHocTu npu paboTe C Mcnonb3yembiMu Npubopamu 1M peakTnBamu, 3) BbINOMHEHUS 3KCNEPUMEHTarbHOW
yactn paboTbl, 4) 06paboTKM IKCMEPUMEHTarbHbIX pe3ynbTaToB U MpeAocTaBrneHus MxX Ond npeasaputenbHON
NpOBEpPKN NpenoaasaTernto.

3awmTa nabopatopHor paboTbl MPOBOAUTCH C LEfMbi0 BbISIBIEHWA YPOBHSA OCBOEHMS maTtepuana no
Tematuke paboTbl CNOCOOHOCTM AaTb MPaBUIIbHYIO TPAKTOBKY pe3ynbTaTam, MOMyYeHHbIM NpY BbIMOMHEHNUM
paboTbl. 3awmta paboThl 3aknoyaeTcd B odbopmMmreHum paboT, ycTHon 6ecede npenogaBaTenst co CTyQEHTOM Mo
nornyyYeHHbIM B paboTe pesynbTataM U OCHOBHbIM TEOPETUYECKUM MOHATUSIM MO TeMe paboThbl.

KOHTponb OCBOEHWs TEOpEeTMHECKOro maTtepuana npoBOAUTCA Nocne npocnylwmBaHUSa CTygeHTaMu
NEeKUMOHHOro MaTepuana no Kaxaow Teme B BUAE KOMSOKBUYMA.

K aK3ameHy [gonyckaroTcsi TOMbKO CTyAEHTbl, BbIMOMHMBLUME WM OTYATaBLUMECHA MO BCEM nabopaTopHbIM
paboTam, NpegyCcMOTPEHHbIM Y4EOHBIM MIaHOM.

Mpn peanusauMn AWCUMNNUHBI C  WCMOMb30BaHMEM AUCTAHLMOHHBIX 0bOpa3oBaTenbHbIX TEXHOMOMMN
NCMNOMb3YITCA WHCTPYMEHTbI 3EKTPOHHOM MHAOPMaLMOHHO-06pasoBaTenbHon cpegbl BIY  «3nekTpoHHbLIN
yHuBepcuteT BIY» (https://edu.vsu.ru) n/vnn “MOOK BI'Y” (https://mooc.vsu.ru), cepBucbl BUAEOKOHEPEHLMI
(BigBlueButton), anekTpoHHas noyTa, MecceHaKepbl U COLICETU.

15. lNepeyeHb OCHOBHOW W [OOMNOJSIHUTENILHOW §nUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heob6XoAUMbIX AN OCBOEHUSI AUCLMUMNIIUHDI

a) OCHOBHas nutepaTtypa:

Ne n/n McTOYHMK
EpemunH B.B. OcHoBbl 0bLen 1 dusmdeckon xummm : y4eb.nocobue ans ctya. BbiCL. yyeb.
1 3aBefeHun, obyd. No HanpaeneHuo «Xumusay / B.B. EpemuH,. A.A. Bopliesckuin. —

HonronpyaHeivi : MHtennekt, 2012. — 847c.

HamackuH B.B. Onektpoxmumus : [yuebHoe nocobue ans cTyq., 06yy. No HanpaeneHUo NOArOT.
2 "Xumnsa"] / B.6. DamackuH, O. A. lMetpun, I'. A. Unpnunna .— U3a. 3-e, ucnp. — CaHkr-
MeTepbypr [v ap.] : Nanb, 2015 .— 670 c.

EpemuH, B.B. OcHoBbI hmnsmyeckon xummun. YuyebHoe nocobue B 2 4. / B.B. Epemun .— 3-e nag.
3 an. — Mocksa : BUHOM. JlabopaTopusi 3HaHuin, 2013 .— 322 ¢. — (Y4ebHuk ons BbiCLUEN
wkonbl) .— <URL:http://biblioclub.ru/index.php?page=book&id=214231>.

0) nononHUTeNbHasa nuTeparypa:
Ne n/n McToYHMK

4 EpemuH E.H. OcHOBbI XMU4eckon TepMogMHaMuMKK ; y4ebHoe nocobure gns CcTyd. XMM. cried.
yH-ToB / E.H. EpemnH .— M. : Bbicwas wkona, 1974 .— 340 c.
MonTopak O.M. TepmoguHamuka B PU3NHECKON XUMUM : Y4EOHUK AN XUM. U XUM.-TEXHOT.
cneu. By3oB / O.M. NMonTtopak .— M. : Bbicw. wk., 1991 .— 318 c.
Ctpombepr A.l'. dusmnyeckas xummus : Y4ebHUK anst XMMn4eckmx cneumnansHocten sy3os / Al
6 Ctpombepr, .. CemueHko. : nog peq. A.lI. Ctpombepra. — 7-e uag., ucnp. — M. : BbiCLu. LK.,
2009 .— 527 c.
dusunyeckas xumua : B 2 kH. / K. C. KpacHoB [u ap.]. - KH. 1: CTpoeHune BellecTBa.

5

7 TepmognHamuka .— 3-e u3g., ucnp. — 2001 .— 511 c.

8 ®dusmyeckas xumus : B 2 kH. / K. C. KpacHoB [1 gp.]. - KH. 2: Snektpoxumms. Xummudeckas
KMHETUKA M KaTanus .— 3-e uag., ucnp. — 2001 .— 318 c.

9 OT1kuHC . Pusnyeckas xumus : B 3-x Yactax / N.91kmHe, Ox. Oe Mayna. —Yactb 1.

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

BaxvH H.M. TepmoguHamuka Anst XMMUKOB : y4eOHUK A cTyg. By30B, 00yd. no

10 cneumanbHocTn «Xumusay / H.M. baxuH, B.A. MiBaH4eHko, B.H. MNapmoH. — 2-e nepepab. U gon.
— M. : Xumums : KonocC, 2004. — 415c.

BaripamoB B.M. OCHOBbI XMWYECKOWM KUHETUKN 1 KaTanuaa : y4eb. nocobue ansi cTyd. Xvm.

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

PomaHoBckuin 6.B. OcHoBbl xuMmndeckon knHeTtuku / 6.B. PomaHosckun. — M. : Ok3ameH, 2006.

12
— 415c.

13 EpemunH E.H. OCHOBbBI XMMWUYECKOWN KUHETUKM : y4ebHOe nocobue ans cTyd. XxvMm. dak. yH-ToB /
E.H. Epemun .— 2-e naa., gon. — M. : Beicwas wkona, 1976 .— 373 c. : vn., Tabn.

14 HOamackuH B.6. OcHOBBI TEOPETUYECKON ANEKTPOXMMUM : y4ebh. nocobure and cTya. XMMud. cneL.
By3oB / b.5. JamackuH, O.A. lNeTtpui .— M. : Beiclas wkona, 1978 .— 238 c.

15 HamackuH B.6. BBeaeHne B anekTpOXMMUYECKYHO KMHETUKY : y4eb. nocobue ansa cryq. Xum.

cney. yH-ToB / B.B. JlamackuH, O.A. lMNMetpuii .— M. : Beiclwas wkona, 1983 .— 399 c.
16 Baroukun B.C. OcHoBbl anektpoxumun / B.C barouknin. — M. : Xumus, 1988 .— 399 c.
17 PoTtuHsH AJ1. TeopeTtndeckas anektpoxummsa / A. J1. PotunsH, K. . TuxoHos, W. A. lWowuvHa. —



https://edu.vsu.ru/
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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

JI. : Xumug, 1981 .— 422 c.

18 Mamannos H.A. Anektpoxmmus pacteopoB / H.A. Mamainos .— 3-e n3g., ucnpaes .— M. :
Xumus, 1976 .— 488c.

19 Hukonbcknin B.T1. MoHocenekTuBHile anektpoabl / B.MN. Hukonbckuin, E.A. Mateposa .— J1. :
Xumunsg. JleHuHrp. otg-Hue, 1980 .— 239 c.
MpakTkym no duanyeckon xumun. TepmoanHamuka : y4eb. nocobme ansa cTya. By3oB, 0byy. no

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

21 MpakTnyeckne paboTbl N0 mandeckon xumun : y4eb. nocobue / KO. IN. Akynosa [n ap.] ; MNog
pea. K.IN. MuweHko n gp. — 5-e u3a., nepepab. — CI16. : Npodeccust, 2002 .— 384 c.

29 LWaTtanos A.A. MpakTnkym no cpmandeckon xumum : y4eb. nocobve ansa cTya. XMMUY. ¥ XMMUKO-
TexHon. cneu. By3oB / A.A. Watanos, U.K. Mapwakos .— M. : Bbicwag wkona, 1975 .— 284 c.

23 MpakTuKym No aneKkTpoxumuu : y4eb. nocobue ans xummd. crew,. By3oB / b.6. damackuH [v ap.].
— M. : Bbicw. k., 1991 .— 287 c.

o4 dusmyeckasn xnumusa B Bonpocax u oreeTax: KnuHetuka. dnektpoxmmus : yueb. nocobue ans
cTya. XxuMm. crney. yH-ToB / E.M. KysHeuosa [v gp.]. — M. : M3g-so MI'Y, 1981 .— 264 c.

o5 KpaTkuii cnpaBoYHMK OU3NKO-XMMUYECKUX BenuymnH / nog ped. A.A. Paesgens, A.W.
MoHomapeBor . — M. : Bepbym-M, 2008 .— 230 c.

26 TepmognHaMmmnyeckne CBOMCTBa MHAMBUAYArNbHbIX BELECTB : cnpas. u3a.: B 4-x 1./ J1.B. lNypeuy
[v ap.]. — 3-e u3a., nepepab. u paclumpeHHoe .— M. : Hayka, 1978-1982.

27 Hobow [1. IneKkTpoxmmMmyeckne KOHCTaHTbl : crnpas. Ang anekrtpoxumukos / [. Jobow. — M. :
Mwp, 1980 .— 364 c.
CnpaBoyHuk no anektpoxumun / nog peq. A.M. CyxotuHa .— J1. : Xumus . JIEeHUHrp. oTa-Hue,

28
1981 .— 486 c.

B) MHPOPMALMOHHbIE SNEKTPOHHO-00pa3oBaTeNbHbIE pecypchbl (0uLmanbHble pecypcbl MHTEPHET)™:

29 www.lib.vsu.ru — 3HB BI'Y

30 QYMK «Pusmyeckasn xummus 2k» https://edu.vsu.ru/courselview.php?id=9899

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

16. MNMepeyeHb y4eOHO-MeTOANYECKOrO 0b6ecneyYeHns Ansi CaMOCTOATENIbHOW paboThbl

Ne n/n NcTouHmMK
JTabosuu, J1. 3agaum no dmaundeckom xummum ¢ peweHmamm / nog pea. HO. B. dununnosa .— M. : Mup,
1
1972 — 442 c.
COopHWK 3aga4d No TEOPEeTUYECKON ANEKTPOXMMUM : y4ebh. nocobure ansa cTya. By3oB, oby4y. no cne.
2 "TexHonoruns anekTpoxnmmuyeckmx nponssoacTs" / nog peq. ®.M. Kykosa .— M. : Bobiclias wkona,
1982 .— 159 c.
3 EpemuH B.B. 3aga4yHuk no domsnyeckon xmmum / B.B. EpemuH [1 gp.] — M. : Ok3ameH, 2003. — 318 c.
MpakTuKym no puanyeckon Xummm : 4ns cTyq. Xum. dak. scex oopm obyyenus / N.K. MapLuakos [u
4 ap.]. Y. 1: Xumnueckasn tTepmogmHammka .— 2002 .— 88 ¢. —
<URL:http://mww.lib.vsu.ru/elib/texts/method/vsu/feb03023.pdf>.
KWHEeTUKa XMMUYECKMX U SMEKTPOXMMUYECKMX NMPOLIECCOB. DNEKTPONPOBOAHOCTD : MPAKTUKyM NO cheL.
5 011000- Xumus / Cocrt.: A.B. BeeaeHckuii [n gp.] — Boponex : JIOIN BI'Y, 2003. -
Y. 2. — 82 c.(Ne 648). — URL:http://mwww.lib.vsu.ru/elib/texts/method/vsu/jan04053.pdf>.
PaBHoBecCHbIe anekTpoaHble cucTeMbl. [paHnLa pasgena 3apsbkeHHbIX a3 : MPaKkTUKyM Mo crey,
6 011000- Xumus / coct.: A.B. BeegeHckun [u gp.]. — BopoHex, 2003-.
Y. 3/ Cocrt.: A.B. BBegeHckui, E.B. BobpuHckas, W.B. MNpoTtacosa, H.B. Coukas. — 79 c. : (Ne 719)
— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jan04059.pdf>.
CO60pHUK NpUMepoB 1 3agay No PU3NYECKON XMMUU : NS CTYA. XuMund. doak. Bcex popm obydeHms /
7 cocT.: KpaBueHko T. A., BeeageHckuin A.B., Kosagepos O. A. - Y.I: Xumnyeckasa TepmognHammka .—
2002 .— 63 c. — <URL:http://mwww.lib.vsu.ru/elib/texts/method/vsu/feb03021.pdf>.
CO60pHUK NprMepoB 1 3agay No PU3NYECKON XMMUU : NS CTYA. XuMund. doak. Bcex hopm obydeHms /
8 cocT.: BeegeHckuin A.B., KpaBueHko T.A., Kosagepos O. A. - Y.2: Xumnyeckasa TepMoanHaMmnka .—
2002 .— 67 ¢. — <URL:http://mwww.lib.vsu.ru/elib/texts/method/vsu/feb03022.pdf>.
CO60opHUK NpMMepOoB 1 3agay No anekTpoxumumn : y4eb. nocobue / coct.: A.B. BeegeHckuii [u gp.] .—
9 BopoHex : VMU BI'Y, 2010. - Y. 1: PaBHoBeCHbIE NpPOLECCHI B pacTBOpax anekrponutos .— 39 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-03.pdf>.
CO60opHUK NpMMepoB 1 3agay No anekTpoxummum : y4eb. nocobue / coct.: A.B. BeegeHcknii, C.A.
10 KanyxwuHa, T.A. KpasueHko [u ap.] . — BopoHex : UTNL BI'Y, 2010. - Y. 2: MloHHbIN TpaHCopPT.
KynoHomeTtpus .— 60 c. <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-04.pdf>.
11 CO60pHUK NpUMEpPOB 1 3a4ay No ANeKTpoxummum : y4ebHoe nocobue / [A.B. BBegeHckuii n gp.] .—
Cankr-lNetepbypr ; Mocksa ; KpacHogap : Jlanb, 2018 .— 204 c.
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17. OOGpasoBaTtenbHble TEXHONOrMWU, UCNonb3yemMblie nNpu peanusaumum y4ebHOWM
OUCLUMMNIUHBLI, BKMOYasi [AUCTaHUMOHHble obpa3oBaTenbHble TexHonoruu (AOT,
3neKTpoHHoe obyyeHue (30), cmewaHHOe 06y4YeHue):

Mpn peanusaunn yy4ebHOM ANCUUNMHBI UCMOMb3YIOTCA 3MEMEHTbI 3MEKTPOHHOro 00y4YeHuss u
pasnuyHble  OUCTaHUMOHHble  obpasoBaTenbHble  TeXHomnormu, nosponsawwme obecneunBaTb
onocpefoBaHHOE B3aMmoaencTeMe (Ha paccTosiHumn) npenogaBaTenet u obydvarowmxcs, BK4Yas
WHCTPYMEHTbI ~ 3NEKTPOHHOM  MHOpPMaUMOHHO-0Opa3oBaTenbHoOM cpeabl  BIY  «OnekTpoHHbIN
yHusepcuteT BIY» (https://edu.vsu.ru) w/vnn “MOOK BI'Y” (https://mooc.vsu.ru), nposeaeHve
BebvHapoB, BMOEOKOH(EepeHUMn (B TOM 4ucrne C npuMmeHeHuem cepsucoB Zoom, Discord u gp.),
B3aMMOAENCTBME B COLICETAX, MOCPEACTBOM 3SEKTPOHHOM MOYTLI, MECCEHIKEPOB.

18. MaTtepnanbHO-TeXHU4YECKoe obecrneyeHme AUCLUUNSIUHDI:

YcTaHoBKM Ans N3MepPEHNA TensyioBbIX SCbeeKTOB, KPUNOCKOMnN4eCcKnx |/|3M€peHvu7|, onpeageneHnd
ANEeKTpPpOonpoBOAHOCTH; y‘-le6HbII7I KOMMMEKC « XUMUSI»; MOHOMEDPDLI, TEPMOCTAThbI, NOTEHLUMNOCTAThI,
ANEeKTpoabl, ANIEKTPOXNMNYECKME AYenKu, Myanmme,u,mﬁHoe O60py,EI,OBaHVIe.

19. OueHo4HbIe cpeacTBa ANs NPOBeAEHUA TEKYLEeN U NPOMEXYTOYHOW aTTecTauumn

MopsAoK OLEHKM OCBOEHMS obydarlmmuca yd4eGHOro MaTepuana onpegensieTcs
cofepxaHueM crieyoLmx pasgenos QUCUMNIUHLI

HanmeHoBaHne WHankaTop(bl

I'II\};!'I pasgena gucumnivHbl K?J'“I"A';?;)GH ,qcﬂ:mmeﬁgﬂ) OueHouHble cpeacTBa
(mogyns) KOMNeTeHUnm

MepBbI 3aKoH KomnnekT TectoB Ne 1,

1 | TepMOaAUHAMUKN. OrlK-1 OrnK1.1-1.3 JlabopaTtopHble paboThl,
Tepmoxmumumst KoHTponbHas pabota Ne 1
BTopow 3akoH
TePMOANHAMUKN.

OHTpONHS 1 OrK-2 OMK 2.1-2.4 Komnniekr TecTos e 1,

2 TepmMoanHaMmyeckume MK-1 MK1.1-1.2 NlaboparopHele pators,

o KoHTponbHas pabota Ne 1
noTeHumnansl
XUMUYECKNX peakumi
TepmognHamumka KomnnekT TectoB Ne 1,

3 | pacTBOpOB N hasoBbIX OrlK-3 OrnK 3.1-3.2 JlTabopatopHble paboTsl,
paBHOBECUI KoHTponbHas paborta Ne 1
Xummyeckoe KomnnekT TectoB Ne 1,

4 | paBHoBecue OI'InKlf_ls OI'IHKK13i1-_13.22 Na6opatopHble paboTbl,

T KoHTponbHas pabota Ne 1
OCHOBbBI XMMYECKON KomnnekT TectoB Ne 1,
5 | KNHETUKN 1 KaTanusa Or1K-6 OrnK6.1-6.2 JlabopatopHkle paboTsl,
Pedepar Ne 1
PaBHoBecHbIe KomnnekT TectoB Ne 2,

6 | npouecchl B pacTBopax Orl1K-3 OlnK 3.1-3.2 JlabopatopHkle paboTsl,
ANEKTPONNTOB. KoHTponbHas pabota Ne 2, Pecdbepat Ne 2
MOHHBbIN TpaHCcnopT B KomnnekT TectoB Ne 2,

7 pacTBopax Orl1K-3 OlnK 3.1-3.2 JlabopatopHkle paboTsl,
AEKTPONNTOB. MK-1 MnK1.1-1.2 KoHTponbHas pabota Ne 2

KypcoBas paborta
gsgrgfeﬁi&m KomnnekT TectoB Ne 2,
OrnK-1 OnK1.1-1.3 JlTabopatopHkle paboTsl,

8 | nexTpoaHbix cuctem. MK-1 MK1.1-1.2 KoHTponbHasa pabota Ne 2

OneKTpoxXumMmyeckmne o -
KypcoBas pabota

uenw.

OneKTponns pacTBopoB

anekTponutoB. [1BonHOM KomnnekT TectoB Ne 2,

ANEKTPUYECKMIA CIOMN. OMK-2 oMK 2.1-2.4 JlabopaTtopHble paboThl,

9 KnHeTunka aneKkTpoaHbIX OnK-6 ONK 6.1-6.2 KoHTponbHas paboTa Ne 2,
NpoLEeCcCcoB. R Pedepat Ne 2
OnekTpoxummnyeckas KypcoBas pabota
KOppO3u1si MeTansos.
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HaumeHoBaHue Nuaukatop(bl)
r’:ﬁ, pasfena AMCLMNMNHBI Konclgt(a;;aH AOCTUKEHMS OueHouHble cpeacTsa
(moayns) 5 KOMMeTeHunn
IMpomexyTovHasa aTTecTaumns Komnnekt KM Ne 1
dopma KOHTPONS - 9K3aMeH Komnnekt KM Ne 2

20. TunoBble OLEHOYHbIE cpeactBa M MetToamyecKkue wmartepuanbl, onpeapensirowiune
npoueaypbl oueHuBaHuUA

20.1 TeKywMn KOHTPOSb yCreBaeMoCTu

Tekywaa aTtrectaumsa npoBOAUTCA B cooTBeTCcTBUM C [lonoxkeHnem O Tekywen artrectauum
obyvarowmxca no  nporpammMam  Bbicwero obpasoBaHus  BopoHexckoro - rocygapCTBEHHOro
yHMBepcuTeTa. Tekyllasa atTectauusa npoBoanTcsa B hopmMax: YCTHOro onpoca (MHanBMAyanbHbIn onpoc,
dpoHTanbHaa ©Gecena); NUCbMEHHbIX PaboT (KOHTpONbHble paboTbl U pedepaThl); TECTUPOBAHWUS;
OLIEHKM pe3ynbTaToB NPaKTUYeCKon aesaTenbHocTh (nabopatopHble paboThl).

KoHTpornb ycneBaemocTy N0 AUCLUMNIIVHE OCYLLECTBISAETCH C MOMOLLIbIO CNeayoLMX OLIEHOYHbIX
CPEeacCTB:

TecToBble 3agaHus
KomnnekT TectoB Ne 1

YTBEPXIAIXO

3aBeayrommii kKadeapoit
(hu3MUeCcKON XUMUH
IXH,mou.  O.A. Kozazepos
_ . .2022
Hamnpasnenue nmoaroroBku / cnennanbaocth 04.03.01 - Xumust
Jucnunnuna Ousnyeckas XUMUs
®dopma o0ydeHust ouHast
Bun konTpons Tect
Bun arrecranmu Tekyas

KonTposbHO-u3MepuTeIbHbIH MaTepua Ne 1
1. B kakoMm u3 nporeccoB paboTta pacliupeHHs HaeaabHOro ra3 oyaer Oonblire:
a) B M30TePMHYECKOM B) B U300apHOM
0) B U30XOPHOM T) B aanabaTHIeCKOM

2. TemoBbie 3 HEKThI XUMUYECKUX PEAKLMiT P IOCTOSIHHOM JABJICHHU U OCTOSIHHOM 00beMe:
a) MepBblii MEHbLIIE BTOPOTO B) OHHU PaBHBI MEXKIy COOOM
0) mepBbIii 6oJIbIIIE BTOPOTrO T') BO3MO)KHBI BCE BapUaHThI

3. DHTaNbNUs XMMUYECKOH PeaKIMH paBHA €€ TEIUIOTE IIPU MOCTOSHCTBE:
a)V,T B) MHBIE MapaMETPhl U UX COYETAHUS
0)P, T T') HUKOT'/1a HE paBHA

4. Ortnowenne Cp/Cy Beerma:
a) OOMbIIIC eTUHULIBI B) PaBHO €IUHHUIIE
0) MEHbIIIE eJMHUIIBI T) CTPEMHUTCA K HYIIO

5. TemnnoBoit 3G deKT XUMHYECKOI peakiMi € POCTOM TeMIIepaTyphl:
a) BCer/a MOBBIIIAETCA B) HE U3MEHSETCS
0) Bcera yObIBaeT T') MOXKET KakK MOBBIIIATHCS, TaK U YObIBATh

6. s HEeKOTOPOM CONM SHEPTHUS Pa3pyLICHNs] KPUCTAJUTMYECKON PEIISTKH OOoblle, 4eM CyMMapHas TeIUIoTa CObBaTallui KaTHOHA 1
aHWOHa (TI0 MOZYJI0). DTO 0003HAYAET, YTO MPOLIECC PACTBOPEHHUS COJIH:
a) PK30TEPMHUUCH B) TEIUIOBOM 3 (HEKT OTCYTCTBYET
0) HIOTEepMUYCH T') BO3SMOXKHBI BCE BapPUAHTHI

7. Tlouemy TeruroTa HEWTpaIH3aIMU CHIIBHBIX KUCIOT OJMHAKOBA, HO OTIMYAETCS OT TeIIOTHl HEUTpaIu3aIuu cabbIX KUCIOT?
PasBepHyThIit OTBET:

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



II.X.H., JIOII.

Hanpagnenne noaroroBku / crieruanbaocTh 04.03.01 - Xumus
Jucuurnna Ouznyeckast XUMUs

®dopma 00ydeHus ovHast

Bun kontposs tect

Bun arrecranmy Tekymas

KonTposibHO-u3MepHuTeIbHbIH MaTepuas Ne 2

1. DHTpOMHS CaMONPOU3BOIBHOTO MPOIIECCa B U30JIMPOBAHHON CHCTEME:
a) MOBBIIIACTCS B) HE M3MCHSETCS
0) yObIBaeT T) BO3MOXKHBI BCE BapHaHTHI

2. TIpy M30TEPMHYECKOM CMEIIEHHH I'a30B SHTPOITHSL:
a) MOBBIIIACTCS B) HE M3MEHSCTCS
0) yobIBaeT T') BO3MOKHBI BCE BapHUaHThI

YTBEPXJIAIO
3aBenyromuii kadempoit
(uzndeckort XumMuH
O.A. Kozaznepos

. .2022

3. CpaBHuUTe MexIy cOOOM 3HAYEHHS: SHTPOMHS 1 MOJb KPHCTANIMYECKOro BemiecTBa (Skp) W SHTporust 1 MOJib ero HmapoB MY TOH XkKe

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

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

a) PHTPOIHHU B) sHeprun ['mb6ca
0) SHTAIBINK r) sHepruu ['enpMrosbia

5. SHCPFI/IX I'enbMronela B xozne CaMOHpOI/ISBOHLHOﬁ XUMHUUECKOH PpeaKkuuU IpU IMOCTOAHCTBE €CTECTBEHHBIX ITapaMETPOB:

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

6. IIpu IOCTOSIHCTBE KaKHUX MapaMeTpoB YOBLIb SHTAJIBIINKM XUMHUUECKON peakluy paBHA e MaKCUMAJIbHOI MOJIe3HOM paboTe:

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

7. B yeM cX0/CTBO U pa3nuyus NOHATHN: QYHKIHMS COCTOSIHUS, XapaKTepUCTHIeCKash (PYHKIMS, TEPMOIHHAMHUY €CKUI MOTEeHIHaI?

Pa3BepHyTHIii OTBET:

IIpenonaBarenn

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



Hanpagnenue noaroroBku / crieruanbHocTh 04.03.01 - Xumus

Jucrummaa Ousznyeckas XuMus
®dopma 00ydeHust 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 yepes MoNMyNnpOHUIIaeM Y0 MeMOpaHy MPOHUKAET:
a) pacTBOPEHHOE BEIIECTBO;

0) pacTBOpHTEIID;
B) pacTBOp.

3. Kak u3MmeHsieTcs XUMHYECKUI MOTEHIMal KOMIIOHEHTa B IIpolecce

reTepOreHHON 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 OTPULATEJIbHBIX OTKJIOHCHUAX OT UACAJIbHOCTHU.

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 OTBEdaeT:

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 xuMudecKon Pp€aKuu U3MEHACTCA C pOCTOM aKTUBHOCTH (KOHL[CHTpaL[I/II/I) HUCXOIHBIX BCIICCTB:

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

2. Kax sneprus ['n06ca XuMHU4ecKol peakiuy U3MEHSIETCS ¢ POCTOM TE€MIIEPaTyphl:
a) TIOBBIIIACTCS,
6) yObIBaeT;
B) HE U3MEHSETCS,;
I') MOXKET MEHATHCS CIIOKHBIM 00pa3oM.

3. KoHcraHTa paBHOBECHs] XMMHYECKOH PEaKIUM C POCTOM TEPMOANHAMUYECKON aKTHBHOCTH UCXOHBIX 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 U3MEHSIETCS;
I') BO3MOXXHBI JTFOObIC BAPHAHTHI.

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

6. C yBenMueHHEM [JaBICHUSI PABHOBECHBIH BBIXOM MPOAYKTOB XHMHYIECKOH PeaKLiu:
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

KoHnTposibHO-U3MepHUTeIbHbIH MaTepHal 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. DHeprusi akTHBAI[MK 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 M3MEHSIETCS
T') BOSMOXKHBI 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 CTAUM

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 CTAIUIM

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 MOTEeHIMAT (a3bl CyYMMHPYETCS U3 BHEIIIHETO U [IOBEPXHOCTHOT'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 yisi ONpeesIeHUs Ykces MepeHoca HOHOB MeTofoM Iurtopda o0s3aTenbHO TpeOyeT — ornpelesieHus MPOIMyIIeHHOro
9IIEKTPHUUIECKOr0 3apsiyia:

a) ¢ Cu-anonom u Pt-katomom;

0) c Pt-anomom n Pt-xatomowm;

B) 00¢;

') HH OfiHa He TpeOyer.
3. B conbBaTHOI 000/1049Ke KAaKOro U3 JIBYX HOHOB C Z1 =Z2 COAEPXKUTCS OOJIBIIIEe 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 BO3HHUKAET 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 AUCCOLMAIIMK CONM OMHChIBaeTCs ypaBHeHueM: — 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/cTaBiisieT paBHOBECHbIH OKUCIINTENbHO-BOCCTAHOBUTEIIBHBIN JIEKTPOJL:

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 Boabl U 3THiioBoro cnupra Kw(H20)=10"* u Kw(C2HsOH)=10"%. B HeiiTpansHOM BOIHOM 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 [IEPEeHOCa 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
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Hanpaenexue noarotoskm / cneumansHocTb 04.03.01 - Xumus
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®opma 0byueHnst o4Has

Bwug koHTpons TecT

Bwup atTecTauum TekyLlas

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

2. IIpu qudpdy3un KaTHOHA M aHHOHA B BOJJHOM PacTBOPE CHIILHOT'O AIEKTPOIIMTA CKOPOCTH JABMXKEHHS HOHOB O4Y€Hb 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') ¢ 00pa30BaHMEM 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 3JIEKTPUYECKUH CIIOH Ha 'PaHUIIE IVIATUHBI C AOCOIFOTHO YHUCTOH BOIOI:
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/IpaTalliHg;
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 KOMIIOHEHTOB PACTBOPA IEKTPOJIUTA 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 MOXeET ObITh U3rotoieH 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 nenbHast 3l€KTPONPOBOJHOCTD BOIHOI'O PACTBOPA CHIILHOIO AJIEKTPOJINTA C POCTOM €ro KOHLIEHTPALlMK BHauaje pacTeT, a 3aTeM
cHKaeTcs. [TosBIIeHNEe ydacTKa CHIDKEHHSI 00YCIIOBJICHO:

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

B) HApaCTAOIINM BIHMSHAEM MEXMOHHBIX B3aUMOIEHCTBHUMH.

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

1. DHeprus Kakoro M3 MeXYaCTHYHBIX B3aMMOJEIHCTBHI B pacTBOpe 3JIEKTPOJIHWTAa Hambojee Pe3KO 3aBUCHT OT PACCTOSHHUS 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 MTPAET POIIH.
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 XMMHYECKUM U 3JIEKTPOXMMHYECKUM MOTEHIHAIaMH HOHOB i-I'0 cOpTa 0053aTeNIbHO HYXHO YYHUTBIBATh 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) TMMOHHOM KHCJIOTOM;
B) ILABEJICBOI KHUCIIOTOM; T') YKCYCHOU KUCIOTOH.
9. B peakuuu nporonurudeckoro papaosecusi CH3COOH+H2F, = CH3COOHz™ + HF2~ ponb KUCIOT Urparot:

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

a) cBOOOAHYIO dHepruro ['mbOca aHOMHOW peakiui;

6) cBoOomHYyI0 SHEpruo ['HO0ca KaToqHON peaKIni;

B) cBOOOIHYIO dHepruio ['n60ca 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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Bug koHTpons Tect
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KoHTponbHo-U3MepuTenbHbIN 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.

YTBEPXIAIO
3aBenyromuii kadempoit
(uzmdeckolt XumMun

______ 0O.A Kozazmepos

. 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 MOBLINICHHBIM ITOJISPU3AIIMOHHBIM COIIPOTHUBJIICHUEM CTAINU IIEPEXOAA 3apsaaa:

a) C HU3KUM 10 ; 0) C BBICOKMM 10 ; B) HE 3aBHCHUT OT 10 .
4. TlosiBNIeHHE TBOMHOIO 3JICKTPHYECKOrO CIIOSI HA TPAHMIIE pa3jiesia METall- BOJHBIN PacTBOP 3JICKTPOIUTA 00YCIOBICHO:
a) pacTBOpPEHHEM MeTallia; 0) angcopOuuel HOHHBIX KOMIIOHEHTOB PacTBOPa;
B) a/1copOILIKeil MOJIEKYIT BOJIBI; I') BCEMH 3THMH MPHYHHAMH.

5. YeM NPUHIMIHAAIBHO OTJIMYAIOTCS XUMUYESCKHE LIETTH OT KOHICHTPAIMOHHBIX:
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 [[CTTH.
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 MHUIPALMM MOHOB B PAacTBOPE 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 MEPEHAIPSDKEHHUS, IIPUUeM BPALICHHUE IEKTPOAA IPUBOJUT K POCTY INIOTHOCTH TOKa. KMHETHKa KaTOMHON peaKuuHu:

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

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 rernb (—)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 CTEICHHU JIUCCOLMALINN C HAPSHKEHHOCTBIO T10JIS;
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. Haiiti cTaHIapTHYIO MOJISIPHYIO SHTAJBIINIO0 00pa30BaHUsS aMMHaKa HA OCHOBAHUU JTAHHBIX 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 HoHa ClO, paeo 0,479. HaiiTu npesienbHbIe 91eKTPHIeCKUe

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 peakunii.

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 MOHOMOINEKYISAPHbLIM 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) obonoyka 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 KOMNMEKCHbIX COeAUHEHNI B pacTBOpaXx.

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

9. DkcnepumeHTanbHoe onpeaeneHne KOHCTAHT MOHHbIX paBHOBECUIA B pacTBOpaXx.

10. Teopusa kncroT n ocHoBaHuM BpéHcTena-Jloypu n coBpeMeHHas CUHTeTUYecKast 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 TEPMOAMHAMUKA U MNPUMEPbI €ro MpakTUYEeCcKoro
Ncnonb3oBaHuS.

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

16. MexaHn3Mbl BOCCTaHOBMEHWSI MOMNEKYSAPHOIO KUCIOpoAa B KACIbIX U LWEeNoYHbIX cpefax. Kopposus
C KncrnopoaHon genonspusaumen.

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

18. OCHOBHbIE NONOXEHUA 1 BbIBOAbI TeOpUN AMddY3MOHHOIo nepeHanpskeHns. KnuHetuka
BOCCTaAHOBIIEHMSI MOMNEKYNSAPHOIO KNCIOPOAa Ha MHEPTHbLIX MeTannax.

19*. Knaccuueckas v coBpeMeHHasi (oopMynMpOBKM NPUHLIMNA HE3ABUCUMOIO NPOTEKAHNUS 3MEKTPOAHBIX
NMPOLIECCOB Ha CIOXHbIX 3MeKTpoaax.

20. NMpocTble 1 CNoXHble 3NeKTPoAbl B SNEKTPOXMMUK. DNEKTPOXMMUYECKUA MEXAHU3M KOPPO3UK
MeTannos.

21. CoBpeMeHHble NpeacTaBrieHns O NacCMBHOM COCTOSIHUM MeTarnos.

22. Kopposus meTansnoB B KOHTaKTe.

MpumeyaHue. 38e3doukoll (*) ommeyeHs membl No8bILEHHOU mpydHoCMU.

20.2 NMpomexyTo4Haa aTrectaumsa

lMpomMexyToyHas aTTecTaumss NpPOBOAUTCS B COOTBETCTBUM C [lONOXEHWeM O NPOMEXYTOYHOM
aTTecTaumm obyvaroLmxca no nporpammMam Bbiclero obpasoBaHMs BOpOHEXCKOro rocyaapCTBEHHOIo
yHuBepcuteTa. [lpomexyTodHasa aTTecTauusi npoBogutcs B dopmax: 3adeta (3 um 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 YOOBNETBOPUTENbHbLIX pPe3ynbTaToB TeKyleWn aTTecTauuMum KOHTPOSfb YCrneBaemMoCcTW Mo
ANCUUNINNHE Ha 3a4eTe OCYLLEeCTBNSAETCS C MOMOLLbIO OLEHOYHbIX CPpeacTB, NpeacTaBneHHblx B n. 20.1.

Kputepum oueHnBaHusa Ha 3a4eTe:
Kpurtepuu oneHrBaHus TEKyIIEH yCIIEBAEMOCTH [IIkana oneHoK
OOyJaromuiicss BiameeT TEOPETHUYECKUMH OCHOBAMH TI0 JAaHHOMY pasery 3adreHo
¢$u3nvecKol XUMHUM WM 3JIEKTPOXUMHHM, 3HAECT OCHOBHBIC MOHATHS U ONpENEIIECHHUS,
WUTIOCTPUPYET OTBET NMpUMeEpaMu, GakTaMu, IPUMEHSITh TEOPETUUECKUE 3HAHUS VIS
pelieHHs MPaKTUYeCKUX 3anad. Bo3MoxHO, YTO oOOydaroluiics IIpU OTBETE
JONYCKaeT OMIMOKH, KOTOpbIE CHOCOOCH HCIPaBUTh IO YKA3aHHUIO MPErogaBaTens.
Bo3smoxxHo,  oOywaromumiicss  HMCHOBITBIBAET  TPYAHOCTH  NPH  NPUMEHEHUHU
TEOPETHUYECKUX 3HAHMHN IS PELICHHs] MIPAKTUYECKUX 3aAad, HO OPUEHTHUPYETCs Ipu
00CY)KJICHUY BO3HUKIIMX TPYAHOCTEH C MPENoiaBaTeseM.
OOydaromuiicss ~ JeMOHCTPUPYET  OTPBIBOYHBIE,  (pparMEHTapHbIE  3HAHUSA He 3auTeno
TEOPETHUYECKUX OCHOB IO JAHHOMY pasfeny GU3NUYeCKOH XUMUH UIIH IEKTPOXUMUH,
JONyCKaeT TpyoOble OMIMOKHM MPH MPUMEHEHUH TEOPETHUECKUX 3HAHUM s PEIIeHHs
MpaKkTUYecKuX 3azady. He Bianeer OCHOBHBIMHM IOHSTHSMH, ONPEACICHUSIMH H
MpUMEpaMH, WUTIOCTPUPYIOLIIMMH OCHOBHBIE 3aKOHOMEPHOCTH (PU3MUECKOH XUMHH.
He cnocoGeH mpuMeHsITh TeOpEeTHYECKHE 3HAHUS JUIs PEIICHNUS MPAKTUYECKHX 3a/a4.

TeMbl KypcoBbIX paboTt
ONEeKTPOOKMNCNEHNE OPraHNYeCKOro BeLLECTBa Ha METanIMYeCcKoM U CNiaBHOM 3MekTpoae
ONeKTPOXMMNYECKNE CBOMCTBA BOAHbLIX PACTBOPOB OPraHNYeCKMX KUCNOT
ONeKTpOXMMMNYECKNE CBOMNCTBA BOAHO-OPraHNYEeCKMX paCTBOPOB OPraHNYeCcKnx KMCroT
ONeKTPOXMMUNYECKNE CBOMCTBA BOAHbIX PACTBOPOB HEOPraHNYECKUX KUCMOT
KoHCTaHTbl paBHOBECUSI NEKTPOXMMUYECKNX NPOLLECCOB
Koppo3noHHoe noBeaeHne MeTanoB M CNaBoB B BOAHbLIX pacTBOpax

oakwnE



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. OnpepgeneHve  koachbdumumeHta  audpdysmm  MOHOB  MeTanna B

ANEeKTPOXMMUYECKUMU METOJAMU
11. M'anbBaHW4ecKmne anemMeHThl

Kputepum oLieHMBaHWs KypcoBoW paboThbi:

BOOHbIX  pacTBopax

Kpl/ITepl/Il/I OLIEHMBaHNS KOMMNETEHLNN

YpoBeHb
cchopmMupoBaH
HOCTH
KOMMNEeTEeHLINN

LLikana oueHok

O6yyarowutics camMocmosimesibHO nodbupaem MemoduKy
rnposedeHusi  3KcrepuMeHma, nposodum  3KcriepuMeHm c
cobnodeHuem  HOpM  MeXHUKU  6e3onacHocmu,  rpuUMeHsiem
cmaHdapmHoe rpozpaMMHoe obecriedeHue U crieyuanu3uposaHHble
6asbl  OaHHbIX, a makke  meopemu4yeckue  modenu U
nonyamnupudeckue mMemoObl rpu  obpabomke  pe3yribmamos,
epaMomHO  uHmeprnpemupyem  pe3ynbmambsl  3KCrepuMeHma,
onupasicb Ha b6as30eble 3HaHUs 8 obracmu uauvyeckol Xxumuu U
anekmpoxumuu, copmynupyem 6bi8odbl. Ogopmisem omyem 1o
pesynbmamam pabombl o cmaHdapmHol ¢hopme C y4emom
mpebosaHuli  bubnuozpachudeckol  Kynbmypbl, npedcmasnisem
rpe3eHmauuro no meme pabomsi.

lNosbiweHHbIU
ypOBEHb

Omnu4Ho

Obyyarowuticsas ¢ nomowbro rpernodasamesia nodbupaem MemoOuKy
rnpogedeHuUss  3KCrepuMeHma, nposodum aKCrepuMeHm 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 He3Ha4YumersibHble owubku 8
uHmeprnpemauuu pe3ynbmamos 3KcrepumeHma. B ogopmnieHuu
omdema o pesynbmamam pabombl UMEOMCS He3HaqyumesibHble
OomkrioHeHuUs1 om mpeboesaHuli cmaHOapmos. [lpeseHmauyusi No meme
pabomei npedcmasrieHa ¢ 3aMedyaHUsIMU.

Ga3zosnbiti
YPOBEHb

Xopowo

Obyyarwutica 3ampyOHsemcsi nodobpamb daxe C NOMOWbH
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, Oornyckaem cepbe3Hble OowubKku 8 uHmeprpemauyuu
pe3ynbmamog 3KcriepumeHma. B ogopmneHuu omyema o
pesynbmamam pabombi UMEMCS 3Ha4umesibHble OMKIOHEHUS om
mpebosaHuli cmaHdapmos. [lpezeHmauuss no meme pabombi
rnpedcmasrsieHa ¢ 3amevaHusMu.

lNopozoeniti
ypOBeHb

Ydoenemeopu-
mesnbHO

Obyvarowutics He crocobeH e6bibpamb MemoOuKy MpPo8edeHust
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 enadeem 6a308biMU 3HaHUSMU 8 obmacmu
gusuyeckoll xumuu U anekmpoxumuu  Ons  UHmMepnpemauuu
pe3ynbmamos 3KcriepuMeHma.

Heydoenemeopu-
mersibHO

OK3aMeH NpoBOAWTCHA NO OKOHYaHWUM 0B6yyeHust B 3 n 4 cemecTpax BO BPEMS 9K3aMeHaLVOHHOW CECCuM.
Monyuns KNM, oBy4yaroLunincs roToBuT KpaTknii NMCbMEHHBIN OTBET Ha Bonpockl KMM 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 OTPaXkarTcH B NMCTe oTBeTa obyyatollerocs. Ero otBeThl dhmkeupytotes Tam xe. MNpu
OoueHMBaHWKM OoTBeTa 0by4aroLLerocs y4mTblBaeTcs ero paboTta B cemMecTpe 1 pe3ynbTaTtbl TeKyLLen atTecTauum.



Komnnekt KUM Ne 1

HanpaeneHne nogrotoBku / cneumansHocTb 04.03.01 Xumus
OucunnnunHa dusmyeckasa xmmmus

dopma 0byyeHusa ovHas

Bug koHTponsa sk3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-usmMeputenbHbin maTepuan Ne 1

A.X.H., Aou,.

YTBEP>XOAKO
3aBseayrowmn kadenpon
dbun3ndeckon xmmmm
O.A. Ko3apgepos

. .2022

1. lMocTpoeHne auvarpammbl KMNEHWs OBYX B3aMMHO pPacTBOPUMBbIX XuakocTen. Cmbicn obnacten wm
nuHuin. PacyeT cteneHn cBoboabl B XapakTepHbIX Todkax no npasuny ¢as 'mbbca. lNMepBbin 3akoH

KoHoBanoBsa.

2. XumMn4yeckoe CpOACTBO. XUMMYECKOE paBHOBECME. YCIOBUS XUMMUYECKOrO paBHoBecud. CBssb

XMMMWYECKOro CPOACTBA C KOHCTAaHTON paBHOBECUSI XUMUYECKOW peakLmi.

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

Hanpasnexue noarotoBku / cneumansHocTb 04.03.01 Xumunsa
OucunnnnHa dusmyeckasa xmmms

dopma 0byyeHus oyHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas

A.X.H., AoL.

YTBEPXIOAIO
3aBegyrowmn kadpegpon
bun3nyeckon Xxmmmm
O.A. Kosagepos

. .2022



KoHTponbHo-u3smMepuTtenbHbin matepuan Ne 2

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

2. MpnMeHeHne 3aKoHa AENCTBYIOLLMX MACC K FOMOIEeHHbIM U reTePOreHHbIM XUMUYECKUM peaKkLmsM.
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 obyyeHus ovHas

Bug KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 3

1. Tepmoxumus. 3akoH NOCTOAHCTBA CyMM TennoT ['ecca u ero cneacteuda. CTaHgapTHaa SHTanNbNus.
TennoTbl (3HTanNbLNMN) 06pasoBaHUs 1 cropaHus BellecTs. KanopumeTtpusi.

2. N3oTepma xummyeckon peakummn BaHT MNodda. SHeprum Menbmronsua n Mmbbca xummyeckon
peakumn. CtaHgapTHble aHeprum Menbmronbua n M’mbbca n nx cBs3b C KOHCTAHTON PaBHOBECHSI.

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

YTBEPXIOAIO

3aBegyrowmn kadegpomn

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-usmepuTtensHbi matepuan Ne 4

1. Kanopuyeckune koadhduumeHTsl. TennoeMkocTb. PasnuyHble Buabl TennoeMkocTen. BnvsHue
TemnepaTypbl Ha TENSIOBON 3PEKT XMMMYECKOM peakummn. YpaBHeHne Knpxrodga. MpmubnmxeHHoe n
TOYHOE peLleHue.

2. Pac4yeT paBHOBECHOrO BbIXo4a NPOAYKTOB XMMUYECKOWN peakumn.

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 obyyeHus ovHas

Bug KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 5

1. BTtopoe Ha4vano tepmoauHamukn. MNMpuHumn agnabaTtHon HegocTuxkmMmocTn Kapateogopu. BeegeHue
MOHATUA SHTPONUKU. IHTPONUSA OBpaTUMBIX U HeobpaTUMbIX MNpoLeccoB. HekomneHcMpoBaHHas

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. YpaBHeHMe BTOPOro Havyana TepmMoanHaMmnki Anst oopaTMbIX U HeobpaTuUMbIX npoueccoB. MpuHumn
BO3pacTaHUs SHTPONMU. BbluncneHne sHTpPoNMM OTAeNbHbIX BELWECTB U XMMUYeckon peakummn. CBasb
SHTPONUK peakUUn C XMMUYECKOM NepemMeHHon. CTaHgapTHas SHTPONuUSI.

2. 3aBUCUMOCTb KOHCTaHTbl PaBHOBECUS XMMWYECKOW peakuum OT TemnepaTypbl. YpaBHEHUS N30XOPbI U1
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

Hanpaenenne noarotoBku / cneumanbHocTb 04.03.01 Xumuns
Oucuynnuna dunsnyueckan xmmus

dopma 0byyeHus ovHas

Bug KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin matepuan Ne 7

1. lMocTpoeHne gnarpammbl ABYX B3aMMHO PacTBOPUMbIX XWOKOCTEN C a3e0TPOnHOW cMmecbio. CMbIch
obnacten n nuHun. PacyeT cteneHn cBobodbl B XapakTepHbIX Toukax no npasuny ¢as Mbbea.
BTopon 3akoH KoHoBaroBa.

2. TpeTbe Havano TepMoaMHamMukn. NocTossHHaa MHTErpupoBaHUs B ypaBHeHUM n3obapbl. PacyeT
KOHCTaHTbl paBHOBECKS XMMUYECKOW peakumnn npu 3agaHHon Temnepartype.

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
OucunnnuHa dusmndeckada xmmma

dopma 06yyeHns ovHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas



KoHTponbHO-uameputenbHbIn maTepuan Ne 8

1. TepmognHamuyeckne noTeHumanbl. MX cBA3b C MakcumanbHOW nonesHon paboTon. Kputepum
CaMOMpPOU3BONIbLHOIO MNPOTEKAHUSA npouecca M paBHoBecus. TepMoAUHaMUYECKME MOTeHUMansbl
XUMUYEecKon peakumn. VX cBs3b C 3HTaNbNUEN WU SHTPONUEN XMMUYEecKOon peakumu. CTaHOapTHblE

noTeHunanbl.

2. KnHeTuka NpoCTbIX XMMUYECKUX peakumin nepeoro nopsiaka. Bpemsi nonynpespalleHus.

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

YTBEPXOAIO

3aBeayrowmn kadenpon

A.X.H., Aou,.

Hanpaenexue nogrotoBku / cneunanbHocTb 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 3Heprun [mM66ca (MakcumanbHOW MoOfie3HoM paboTbl) C 3SHTanNbIMEN W

SHTPOMMEN XUMUYECKON peakLunu.

2. Xumunyeckasi kmHeTtmka. CKOPOCTb, MOMEKYNSIPHOCTb M MOPSAOK XMMMUYECKMX peakumid. MpuHumnb

XUMWYECKON KUHETUKN. [TOHATUE 1 NIUMUTUPYIOLLIEN CTaguwn.

lMpenogaBaTtens 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
bn3nyeckon Xxmmmm
O.A. Kosagepos

. .2022



KoHTponbHO-uameputenbHbIn maTepman Ne 10

1. TepmognHammnyeckunin npoLecc (PaBHOBECHbIV U HEPABHOBECHbLIN, 06paTUMbI U HEOBpaTUMbIN,
CaMOMpOn3BOSbHbBIA U HE CaMONPOM3BOSbHbLIN). PyHKUMKM Npouecca. TennoTa, paboTta ons
pasnMYHbIX NPOLIECCOB (M30XOPUYECKUIA, M306apnYecKknin, N30TepMnuyeckmii, agnabaTnyeckuni).

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

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

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 MNpeBpaLleHnd UMHAMBUAOYarnbHbIX BelwecTB. 3aBUCMMOCTb [aBrieHus
HacCbILWEHHOro napa oT Temnepatypbl. YpaBHeHne KnanenpoHa-Knaysuyca. MNpnbnmxkeHHoe n TouHoe
peLeHune. ICTUHHasa XxuMmnyeckas NoCTOSAHHas.

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

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

YTBEPXIOAIO

3aBegyrowmn kadpegpon

bn3nyeckon Xxmmmm

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

Hanpasnenne noarotoBku / cneunansHocTb 04.03.01 Xumuns
OucunnnnHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas



KoHTponbHO-uameputenbHbIn maTepman Ne 12

1. TepmoavHamuka pacTBopoB. MapumanbHble MONAPHbIE BENMWYMHBI. 3aBUCMMOCTb UX OT COCTaBa
pacTtBopa. YpaBHeHune 'mobca-Aiorema. Ero ponb B TepMoanHaMuKe pacTBOPOB.
2. OKkcnepuMeHTanbHble 1 pacdyeTHble MeTObl OnpeaeneHns nopsaaka XMMMYeckon peakLmm.

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

YTBEP>XOAKO

3aseayrowmn kaceapon

dunsnyeckon xmummn

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

Hanpaenenue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
Oucuynnuna dunsnueckasn xmmus

dopma 0byyeHus ovHas

Bua KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin Mmatepman Ne 13

1. Xvmnyeckunin noteHuman. CBA3b XMMUYECKOro NoTeHUmMana ¢ KoHUeHTpauuen BellecTsa B pacTBope.
CTaHgapTHbI XMMUYECKUI NoTeHUunar. YCrnoBne XMMMUYeCcKoro paBHOBECUSA Y CaMOMNPOU3BOSIbHOCTH
npoLeccoB.

2. MNony4yeHne KMHeTUYECKOro ypaBHEHUS And obpaTnmbix peakuui. ['paduryeckoe npencraBneHme.

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
OucunnnuHa dusmndeckad xmmms

dopma 0byyeHus oyHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas



KoHTponbHO-usmeputenbHbin matepuan Ne 14

1. TepMOD,I/IHaMI/IKa XNOKNUX pacTBOpPOB. 3aBUCMMOCTb OaBMNEeHUsi HacbILEHHOro napa OT COCTaBa

Xugkoro pacteopa. 3akoHsl Payna n eHpw.

2. MNony4yeHne KMHeTUYECKOro ypaBHEHUS AN nocrnegoBaTernbHbIX XMMUYECcKuX peakumi. 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 0byyeHus ovHas

Bua KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan 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 KNHETUYECKOTO YpaBHEHUS ANS CONPSKEHHbBIX XUMUYECKNX peakunin. Xmmmyeckoe

CPOACTBO M CKOPOCTb COMPSKEHHBIX XMMUYECKNX peakLmiA.

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

Hanpasnexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnunHa dusmndeckada xmmms

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. MocTpoeHune gnarpammbl COCTOSIHUSA OBYX OrpaHUYEeHHO pacTBOPUMBIX KUAKOCTEW C BEPXHEWN (Unu
HWXKHEW) KpuTnyeckon Temnepatypon. NMoscHeHne obnacten un nuHun. PacuyeT ctenenn ceoboapbl B

XapaKTepHbIX ToYkax Mo npaeuny ¢as M'obcea.

2. Teopunm XMMUYECKOM KUHETUKU. Teopus aKTUBHbIX CTOMKHOBEHWn AppeHuyca. 3aBUCUMOCTb
KOHCTaHTbl CKOPOCTU XMMUYECKOWN peakumm OT TeMnepaTypbl. IHEPIMS akTUBaLIMN.

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

A.X.H., Aou,.

Hanpaenexue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
Oucuynnuna dunsnyueckan xmmus

dopma obyyeHus 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 XMUAKOCTU. TepMoaMHamMuKa pacTBOPEHUS rasa B XXUOKOCTH.
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 noarotosku / cneumansHocTb 04.03.01 Xumunsa
OucunnnnHa dusmnyeckasa xmmmus

dopma 0byyeHus oyHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas

YTBEPXIOAIO
3aBegyrowmn kadpegpon
bn3nyeckon Xxmmmm
O.A. Kosagepos

. .2022



KoHTponbHO-usmeputenbHbIn 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 BHTanbnNnAa aktmBauunn.

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

A.X.H., Aou,.

Hanpaenexue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
Oucuynnuna dunsnyueckan xmmus

dopma 0byyeHus ovHas

Bug KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin matepman Ne 19

YTBEP>XOAKO
3aBeaytowmmn kadpegpon
dunsnyeckon xmmmn
O.A. Ko3agepos

. .2022

1. lMocTpoeHne guarpaMmbl COCTOSHUS ANS ABYX HeCMeluMBarloLlMxcsa xugkocten. PacnpegeneHve
TpeTbero BelecTsa Mexay ABYMs HECMELUMBALLMMNCS XNOKOCTAMU. YpaBHeHue HepHcTa.
2. KnHeTuka reteporeHHbIX XMMUYECKMX peakumn c¢ ydeTom ctagum amddysmm BellecTBa. OHeprus

akTMBaumm ampdysmm n XMmMnyeckon peakumnu.

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

A.X.H., AoL.

HanpaeneHue noarotoBku / cneunansHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmmus

dopma 0byyeHus oyHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas

YTBEPXIOAIO
3aBegyrowmn kadpegpon
bn3n4ecKkon Xmummm
O.A. Kosagepos

. .2022



KoHTponbHoO-usmeputenbHbIn maTepuan Ne 20

1. KonnuratueHble cBoNCTBa pacTBopoB. Kpuockonnyeckoe NOHMXKeHWe TeMmnepaTypbl 3amep3aHus
pacTtBopoB. Kpnockonus. TepmomeTp bekmaHna.

2. Katanua. Katanutmnyeckaa akTUBHOCTb, CENEKTUBHOCTb W I/I36I/IpaTeJ'IbHOCTb KaTanmn3artopa. Ces3b
CKOpPOCTHU KaTanmTn4eCKOn XMMn4ecKkom peakunn ¢ KOHLI,eHTpaLl,I/IeI7I KaTtanni3atopa

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

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. Q6ynuockonus. TepmomeTp bekmaHa.
2. DHeprus akTMBaLMM roOMOreHHOro 1 reTeporeHHoro katanmnsa. Ctagum agcopoumm n gecopoumm.

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
OucunnnuHa dusmnyeckasa xmmmsa

dopma 06yyeHns ovHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas



KoHTponbHO-usmeputenbHbIn maTepuan Ne 22

1. KonnuratmeBHble CBOMCTBA pacTBOPOB. TepMoanHaAMMKa OCMOTUYECKOro AaBreHnsa. YpaBHeHne BaHT-

Noddga.

2. I'IonyquVle KNHETUYECKOIro ypaBHEHUA ONA napannenbHbIX peaKLI,I/IIZ. Fpacbw-leCKoe npeacrtaBrieHne.

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

A.X.H., Aou,.

Hanpasnenue nogrotoBku / cneuymanbHocTb 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 pas3oBbIX paBHOBECUIA. TepMogMHaMn4eckmii BbiBog npasuna gas nboca.
2. MexaHn3m xmmun4eckmnx peakuunn. Ctagus aktmeauumn. BeposiTHOCTHBIN U SHTPOMUIAHLIN dhakTopbl.

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 pasoBbix paBHoBecui. QHeprusa M'mbbca npu ha3oBbix NPEBPALLEHMSAX.
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. Ko3agepos
. .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, XxapakTepusyoLne anekTpuyeckoe coctosiHme drasbl: NOBEPXHOCTHbIN, BHELLHWUNA,
BHYTPEHHUNA.
2. TepmoanHammyeckas BO3MOXHOCTb KOPPO3MOHHOIO npoLecca.

MpenogasaTtenb A.Xx.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 atTectauumn: npomexyTovHas

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

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

YTBEPXIOAIO

3aBegyrowmn kadenpon

bn3n4eCKon XumMmn

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

HanpaeneHne noarotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa
dopma 06yyeHns: ovHas
Bug koHTpona: ak3ameH
Bug atTectaumm: npomexyToyHas
KoHTponbHO-uameputenbHbin matepuan Ne 3
1. Knaccuyeckas Teopusi anekTponuTnyeckon auccounauum (AppeHmyc). SKkcnepMmMeHTanbHble OCHOBbI
Teopun.
2. MNoTteHuunan koppo3un. Tok kKoppo3uun. [uarpammbl ABaHCa N UX 3HAYEHME.

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



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

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

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauumn: npomMexyTovHas

KoHTponbHO-usmeputenbHbin Matepman Ned
1. HepoctaTkn Teopumn Appennyca. MexaHnambl 06pas3oBaHusi pacTBOPOB ANEKTPONNTOB. Ponb MOH-
OWNONbHbIX B3aMMOOENCTBUI B pacTBOpaXx.
2. NonspursaumMoHHbIe KpMBbIE ANEKTpoaa B Criydyae 3aMmeieHHoro nepexoga sapsiga. YpaBHeHve
Tadens.

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

YTBEP>XOAIO

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 5
1. ConbBaTauus (rmgpataums) noHa. TepmogmHammyeckme yHKUMM 0Opa3oBaHNsS MOHOB B pacTBopax
N NX NpaKTU4ecKoe onpenenexHue.
2. YpaBHeHune batnepa-®onbmepa. KoadbdunumneHtol 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 obyyeHus: 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 O.x.H., gou. O.A. Ko3zagepos



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-usmeputensHbii matepuan Ne 7
1. ConpsikeHHble KUCIOTHO-OCHOBHbIE Napbl. MpoTonuTUYeckoe 1 aBTonNpoTONMTUYECKOE
paBHoBecus. VIoHHOe npou3BeaeHne Boabl. BoaopoaHbi nokasaTens.
2. MNonsipusaumoHHbIe KpUBbIE 3NEKTPoAa B Criydae 3aMearieHHOro 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: Pusnyeckasa xmmmsa

dopma 0byyeHus: ovHas

Bupg koHTpona: ak3ameH

Bua attectauumn: npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne8
1. KoHcTaHTa KUCMOTHOCTU N KOHCTaHTa OCHOBHOCTU. CTeneHb NpoTonuaa.
2. MNonsipusaums anektpoda. MNepeHanpshkeHne cTagui nepexoda 3apsiga, anddysnm, xummyeckon
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 BNEKTPOXMMUYECKMI NOTEHUManbl YacTuy,. BonbTa-noteHunan. ManseBaHu-
noTeHuunan.
2. ToTeHuMoMeTpus U ee BO3MOXHOCTU. OnpeaenexHne Yynucen nepeHoca noTeHLUNOMETPUYECKNM
MeToa0M.
MpenogaBaTtesnb A.x.H., gou. O.A. Ko3sagepoB



YTBEP>XOAKO

3aBeayroLmmn kageapon

dunsndeckon Xxmmmm

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 atTectauun: npomMexyTovHas

KoHTponbHO-uameputenbHbin Matepuan Ne 10
1. MeXnoHHble B3anMOOENCTBUSA B pacTBOpaXxX 3NEKTPONUTOB. [oHATME TEpMOANHAMNYECKON
aKTMBHOCTU MOHAa 1 BbIOOp CTaHOapTHOro cocTosiHMA. CpeaHu MOHHBIN KO3 MOULNMEHT aKTUBHOCTH
CpeaHsasa NOHHAsN aKTUBHOCTb.
2. MNMoTeHunomeTpus 1 ee BO3MOXHOCTU. OnpeaeneHne ctaHaapTHbIX 3NeKTPOAHbIX NOTEHLUMarnos
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: Pusnyeckasa xmmmsa

dopma 0byyeHus: ovHas

Bup koHTpona: ak3ameH

Bua attectauumn: npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 11
1 . MNpeanockbinku 1 BbIBOAbI TEOPUM PACTBOPOB CUMbHbIX anekTponuTos [ebas-Xokkens.
2. MNoTeHumomeTpusi n ee Bo3MOXXHOCTU. OnpeaenenHne KoadhPULMEHTOB akTUBHOCTU MOHOB
NOTEHUMOMETPUYECKUM METOLOM.

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

YTBEPXIOAIO

3aBegyrowmn kadenpon

bn3n4ecKon Xummm

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

HanpaeneHne noarotoBku / cneumansHocTb: 04.03.01 Xumnsa
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. dusmyeckme 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. lMpomnsBegeHne pacTBOPUMOCTU U YCNoBme rmapaToobpasoBaHus B pacTBOpax.
2. Knaccudpmkaums anektpoxmmmyeckmx Lenein. KoHueHTpaunoHHble Lenm 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: Pusnyeckasa xmmms

dopma 0byyeHus: ovHas

Bupg koHTpona: ak3ameH

Bua attectauumn: npomexyTovHas

KoHTponbHO-u3meputenbHbin matepuman Ne 14
1. OCHOBHble MexaHU3Mbl MOHHOIO TpaHcnopTa. TepmMmoauHaMU4eckme yCcrnoBus BO3HUKHOBEHMS
andysnm, murpaunmn, KOHBEKLMN.
2. Knaccndumkaums anekTpoxmMmmnyeckmx uenen. Xmmmyeckue uenm 6e3 nepeHoca 1 ¢ NEpPEHOCOM.

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

YTBEPXIOAIO

3aBeqyrowmn kadegpon

bn3n4ecKon Xummm

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

Hanpasnexue noarotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHuns: ovHas

Bug koHTpona: ak3ameH

Bug atTectaumm: npomexyToyHas

KoHTponbHO-u3meputenbHbi Matepman 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

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-usmeputenbHbin Matepuman Ne 16
1. ToHATWe anekTpoaHoro noteHumnana. CtaHaapTHLIM BOOOPOOHbLIN 3MEKTPoa.
2. DNEeKTPUYECKNA TOK — Mepa CKOPOCTU 3MeKTPoAHOM peakuuun. Nonapusaums anekrpoaa.
MHoroctagnnHOCTb 3NEKTPOAHbLIX MPOLECCOB.

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

YTBEPXXOAKO

3aBseqyrowmn kadpenpon

dm3nyeckon xmmmm

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

Hanpaenenne 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. dnekrpodopeTmyeckoe u
penakcaumoHHble TopMoxeHus. AddekTol BuHa n Jeban-dPanbkeHrareHa. Oddekt Gapages.
2. AHogHasa n kaTogHas 3awwmTa. lNMpoTekTopbl. MHMGUTOpbLI KOPPO3UW.

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-u3meputenbHbi Matepman Ne 18
1. OnekTpryeckas NpPOBOAMMOCTb PACTBOPOB ANEKTPOSNIMTOB: yAeNbHAA MONApHasn. dnekrpuyeckas

NOABWXXHOCTb MOHOB.
2. MNoTeHUMoMeTpus 1 ee BO3MOXHOCTU. OnpeaeneHne Npov3BeaeHns pacTBOPUMOCTU
MarnopacTBOPUMbIX 3NIEKTPOSTUTOB.

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



YTBEP>XOAIO

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 19
1. XuMU4yeckme NCTOHYHUKKN TOKa.
2. [1BONHOW 3NeKTpUYECKUI CNOKW Ha rpaHuLEe meTanna u pactesopa. EMKocTb ABOMHOroO
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: dusnyeckasa 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. MNoTeHunomeTpust 1 ee BO3MOXHOCTU. OnpeaeneHne KOHCTaHT XMMUYECKOro paBHOBECUS
NoTEHUMOMETPUYECKUM METOLOM.

MNpenogaBaTtesnb a.x.H., gou. O.A. Kosagepos

YTBEPXOAIO

3aBeqyrowmn kadegpon

bn3n4eCcKon Xummm

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

Hanpaenenne noarotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bug koHTpona: ak3ameH

Bug atTectaumm: npomexyToyHas

KoHTponbHO-u3meputenbHbin Mmatepuan Ne 21

1. NpepenbHasa anekTpuyeckas NOABMXKHOCTL MOHOB. 3akoH Konbpaywa. Npasuno BanbaeHa-
MucapxeBckoro.

2. Aocopbumsa n anekTpokanunnsapHble kpusble. MoTeHunan HyneBoro 3apsaga. YpaBHeHve
Jinnnmana.

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



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

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

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xumms

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauumn: npomMexyTovHas

KoHTponbHO-uameputenbHbIn MaTtepuan Ne 22
1. PaBHOBecCHas anekTpoxumumyeckas uenb. lNpasuna sanucu. HanpskeHne aneKkTpoxXmumMmyeckom
Lenu, CBA3b C NoTeHUnanaMmm oTaeNbHbIX 9NeKTPoA0B. AHOA U KaTod B ANIEKTPOXMMNYECKON Lienn.
2. N'oHooOMeHHbIe MeMbBpaHbl 1 paBHoBecue [loHHaHa. NMoTeHuman [JoHHaHa. MloHcenekTnBHble
anekTpoabl. Mem6paHHbIn noTeHuunan. CTeKNSAHHbINA 3NeKTpoa.

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

YTBEPXXOAKO

3aseqyrowmin kadegpomn

dm3nyeckon xmmmm

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

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

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

YTBEP>XOAKO
3aBeqyrowmn kadegpon
bn3n4ecKon Xummm
0.X.H., gou,. O.A. Kosagepos
. .2022
Hanpaenenne noarotoBku / cneumansHocTb: 04.03.01 Xumus
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-BOCCTAHOBUTESbHbIE 3NEKTPOAbI.
2. MogenbHble npeacTaBrneHns 0 CTPOEHUN ABOMHOIO 3r1eKTPUYECKOro Crios.

MpenogaBaTtenb a.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 25
1. T[asoBble oanektpoabl. BopopoaHbin anektpod. KucnopogHbin  anektpoa. Huarpamma
ANEKTPOXMMNYECKOWN YCTOMYMBOCTU BOAbI.
2. MNonspusaumoHHbIE KpMBLIE SNEKTPOAA B criyvae 3ameasnieHHon anddysun. MNMpeaensHbini
AN dY3NOHHBIN TOK.

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
OucuunnuHa: dusmyeckas Xxumus
dopma 0byyeHus: ovHas
Bupg koHTpona: ak3ameH
Bug atTectaumm: npomexyToyHas
KoHTponbHO-u3meputenbHbin Mmatepuman Ne 26
1. OKMCNMTENBHO-BOCCTAHOBUTENbHbIE anekTpogbl. MNMpasuno Jliotepa. XMHIMOPOHHbI 3NEKTPoS.
2. Andbby3noHHbIM NoTeHLMan U METOAbl €ro YCTPaHEHWS.

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

KOHTpOnbHO-M3MepuTenbHble  MaTepuanbl  NPOMEXYTOYHOW aTTecTaumMm BK4YalwT B cebsd
TeopeTnyeckne BOMPOCHI, MO3BONAKOWMNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HaHWM W  CTeneHb
COPMMPOBAHHOCTM YMEHUW W HaBblkOB B obnactu dwusnyeckon xvmun. [lpn  oueHuBaHUK
NCNONb3YTCH KONMYECTBEHHbIE LUKarbl OLeHOK. Kputepun oueHBaHns NpuBeaeHbl BbILLE.

MNpw peanusaumy AWCUUMMUHBI C NPUMEHEHVMEM AUCTaHUMOHHbLIX OOpa3oBaTenbHbIX TEXHOMOMMM
OLEHKM 3a 23K3ameH/3a4eT MoOryT ObiTb BbICTaBfeHbl NO pe3ynbTaTaMm TeKylwen arrectauuu
obyyvatoLerocs B cemecTpe.



20.3. OueHou4Hble cpeacTBa ANA AMarHoCcTMYeCKon paboTbl

OIlK-1

3axpoimesie
1. Kakas ¢popma 3anucu nepBoro Havajia TEPMOJUHAMUKY SIBJISIETCS] TPABUIIBHOM :
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 HAarPEBaHUS CUCTEMBI Ha TPajycC;
0) KOJIMUECTBO TEIUIOThI, HEOOXOAMMOE /JII HarpeBaHusl 1 MOJIb BEIIECTBA HA TPaayC; B)
KOJIMYECTBO TEIIOTHI, HEOOXOUMOE JIJIsl HarpeBaHus 1 MOJIb BelllecTBa Ha Tpajlyc Ipu
MOCTOSTHHOM JIaBJICHUU;
I') KOJIMYECTBO TEIUIOThI, HEOOXOAMMOE JJIsl HarpeBaHusi | MOJIb BEIIECTBA HA TPaayC MpU
ITIOCTOSTHHOM 0OBEME;
1) BEpHOTO OTBETA HET.

3. Ecnu pa3HOCTH TEIIOEMKOCTEH IPOAYKTOB PEAKIIUU M UCXOIHBIX PEarcHTOB 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;
) HE U3MEHSETCS IPH U3MEHEHUH 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) BEpDHOT'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 OJMHAKOBA.

6. Jlis HeoOpaTuMoro mpoiiecca ypaBHEHUE BTOPOTO 3aKOHA TEPMOJIMHAMUKU BBITIISIUT

CJIeAYIOIIHUM 00pa3oM:

a) dS=0Q/T; 6)dS>03Q/T; B)dS <38Q/T; r)dS>35Q/T; mx)BepHOrO OTBETA HET.
7. Tlpouecc KpucTalIU3aIMy BOJbI COMPOBOKIAECTCS YMEHBIIIEHUEM SHTPOIHH.
CrnenoBatenbHO JAHHBIN MPOLIECC:

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
HeoOpaTtumo. Kakasi u3 tepmoarHaMuyeckux GyHKIUNA OyAeT OT ATOTO 3aBUCETh:



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

9. 1 monb aprona u 1 moisb a3ota Harpenu Ha 40° B M30XOpHBIX yclioBUAX. M3MeHeHue
SHTPONUU ISl KAKOTO ra3za 0oJiblue:
a) aprona; ©0)as3oTa; B) OJMHAKOBO JJIsi 00OUX Ta30B;
I') B 9TUX YCJIOBHUSX SHTPOIMS HE U3MEHAETCS;
1) BeJINYMHA U3MEHEHMSI SHTPOIUH 3aBUCUT OT HAYaJIbHOT'O JaBJICHUS Ta3a.
10. VYcnoBue XMMHUYECKOTO PaBHOBECHUS B CUCTEME UMEET BUI:
a)A >0 6)Zuivi=0  B)Zuivi<0 1) Zpivi>0 1) BEepHOro oTBETa HET.
11.KoHcTaHTa paBHOBECHS PEAKIIUU 2COy =2C0+0p JIOJDKHA 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 0) YMEHBIIIUTCS  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 PEAKINH, €CIM U3BECTHO 3HaueHne 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 TarpaMme >KUJIKOCTh-TIap UMEETCs a3€0TPOIHAs TOUKa,

0) Ha quarpaMMe XHUIKOCTh-TIap HET a3€0TPOIHON TOUKH;

B) €CJIM KOMIIOHEHTHI HE CMEIIIUBAIOTCS;

I') €CITM KOMIIOHEHTBI CMEITUBAIOTCS OTPAHHYEHHO;

1) B IIOOOM CiTydae MOKHO pa3/IeNiuTh.

16. JInarpamma cOCTOSIHUS BOJja-aHWJIMH UMEET BEPXHIOI KPUTHYECKYIO Temnepartypy. [Ipu
3TOM C POCTOM TEMIIEPATYPhI B3aUMHAsl PACTBOPUMOCTD JBYX KUAKOCTEM:

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

') XapakTep U3MEHEHHS 3aBUCUT OT KOHLUEHTPALIMN KOMIIOHEHTOB.

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

18. Temneparypusiii kodhdunurent 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 KOTOPHIX BO3MOYKHA TOJBKO MTPH OJJTHOBPEMEHHOM MPOTEKAHUN BTOPOH,
Ha3bIBAIOTCS:

a) CONMPSKEHHBIMU 0) oOpaTuMbIMU B) MIOCJIEI0BATEILHBIMU

r) mapauielibHbIMU 1) KaTaJlMTUYECKUMU.



Omxpoimule

20. Boanblii pacTBOp xnopuaa Hatpus o6bemMoM 1 am?® ¢ koruentpanueii 0,10 mons/am3
pasIUIK B IBE€ MEpHBIE KOJIOBI eMKOCThIO 500 cm®. UeMy paBHa KOHIEHTPALMS PacTBOPA B
kax01 konbe? OTBeT JaiiTe B MOIB/AM® ¢ TOUHOCTBIO JI0 COTBIX.

21. Imerotcs BOJHBIE paCTBOPBHI MOYEBUHBI M TITHOKO3bl 0JIMHaKOBOM koHLeHTpauuu 0,005
MOJIb/KT. CpaBHUTE MEXKAYy COOOM TeMIepaTypbl KpUCTATUIU3AIUN ITHX 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 nudp 0e3 mpoOenoB U 3HAKOB MPENUHAHUS.

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

24. TerioTel cropanus rpaguTa ¥ ajiMa3a IpHu CTaHIAPTHBIX YCIOBHUSIX COCTABISIOT
-393,5 1 -395,4 xJI>x/M0b COOTBETCTBEHHO. UeMy paBeH Tem1oBoil agdekr 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

OosbIe (1o MOIYJII0), UeM CyMMapHasi Teriota ruaparanud nonoB K" u A*. Temnooii
s dekT mporecca pacTBOPEHUS 3TOU COJIH:
a) 9K30TepMUYEH; 0) SHIOTEPMHUUYECH; B) OTCYTCTBYET; T) MOXKET OBITH JIFOOBIM.

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

a) TEIIOTOM 00pa30BaHUs METAHOJIA; 0) TEIUIOTOM CrOpaHus yriiepoa;

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

a) HECKOJIbKUX YaCTHII; 0) HECKOJIBKUX COTEH YacCTHII;

B) YHMCJia YaCTUI, CPABHUMOIO C YHCIOM ABOrajipo; r) K JII0OOMY YUCITy YACTHIL.

4. Jlyist HEKOTOPOM peaKIMu TEMI0EMKOCTh MPOYKTOB MEHBIIIE TEMI0EMKOCTHA UCXOAHBIX
BemecTB. TermnoBoit 2 heKT 3ToH peakuu ¢ POCTOM TeMIIEPaTyPHhI:
a) YBEJIWYMBACTCS; 0) ymeHbIlaeTcs;
B) MOXET KaK YBEIMYUBATHCS, TAK U YMEHbBIIATHCS;
') HE 3aBUCHUT OT TEMIIEPATYPHI.

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



a) Jig aproHa; 0) Il BOJIOPO/Ia; B) OJJMHAKOBA;
T') 3TO 3aBUCUT OT HaYaJIbHOUW TeMIIepaTyphl U JaBJICHHS.

6. TerumoTta HEHTpamU3aIMK pacTBOpa HEKOTOPOU KMCI0TH HA okasanmack paBHa TETUIOTE
HEHUTpaIn3aIiy pacTBOpa COJSTHON KHUCIOTHI B TEX ke YCIOBUAX, CIEI0BATEIHLHO, KUCIOTA
HA — sro0:

a) c1aObli AIEKTPOJINT; 0) CUJIbHBIN AJIEKTPOJINT;

B) TETUIOTHI HEUTPATU3allUK KUCIIOT BCET/Ia Pa3INYAIOTCS, U O CHJIC AJICKTPOIMTAa HUYETO
CKa3aTb HeIb3s;

T') TEIJIOTHI HEUTpaTu3aiuy JIIOOBIX KUCJIOT BCETa COBIAIAOT.

7. Kaxkue mapameTpsl HEOOXOUMO MOAACPKUBATH MOCTOSTHHBIMU, YTOOBI 110 3HAKY
U3MEHEHUS SHTPOMUU MOXKHO OBLIO CYyJIUTh O HAMPABJICHUH CaMOITPOU3BOJIBLHOIO Mpolecca?
a)P, T; 0)U,V,; B)V, T; r) U, P.

8. B kakom u3 nepeurcieHHbIX HUXKE 00paTUMBbIX MPOIIECCOB € 1 MOJIb UI€aTBHOTO ra3a
U3MEHEHWE SHTPONUHU OYy/1eT MAKCUMAIIHHBIM ?

a) narpesanue ot 300 K 10 400 K nipu nocTosHHOM JaBJICHUY;
0) marpesanue ot 300 K 10 400 K npu noctostHHOM 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.I1Ipouecc B3auMOACHCTBUSI OCHOBAHHMS C KUCJIOTOM SIBISIETCS IK30TEPMUYECKON peakiue.
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 UCXOTHBIX
BEIIECTB;

') KOHCTAHTa yBEIMYUTCS, PABHOBECHE HE CMECTHUTCSI.

11.C pocTtoM TemriepaTyphl CTETIEHb TUCCOIMALIMN Ta3000pa3HOT0 XJIOPHIa BOJOPO/IA 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 ycnoBusax, HO mpH 20 °C. UTo MOXKHO CKa3aTh O 3HaKe TEIUIOBOTO A (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 KUJKas Bojia OyjaeT Oojee ycTOWYUBBIM ipu 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 YBEJIMUUTH 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 00EHMHU; T') IPaBUJILHOTO OTBETA HET.
17. Hanuuue karanuzaTtopa:
a) YBEJTMUMBAET CKOPOCTh KaK MPSIMOi, TaK 1 OOpaTHON peakuuu;
0) yBEJIMYMUBAET CKOPOCTh NPSIMON PEAKLIMK U YMEHBIIAET CKOPOCTh 0OpAaTHOM peakini;
B) O3BOJISIET MPOTEKATh TEPMOJIMHAMUYECKH 3aIIPEIIEHHOMY IPOLECCY;
I') YBEJIMYUBAET BPEMsI TOCTHKEHUSI PABHOBECHSI.

OmKpovimule
18.B nuctwimupoBanHoii Bosie Maccoit 180 1 pactBopuiu 5,85 T ximopuna Hatpus. Beraucaure

MOJISIPHYIO JIOJFO0 XJIOpHJIa HATPUSI B 3TOM pacTBope. OTBET MPUBEIUTE C TOYHOCTHIO JI0 ABY
3Havanmx uudp. Pazgenurens - 3ansras.

19. Cxonbko nbpaa (Kr) pacraer, eciu jea Maccoi 5 kr u temmnepatypoit 0°C onmycTuTh B BOAY
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
n1-MoJIb “'MuH ", a TeMnepaTypHblil ko> duLMeHT peakuuy paseH 3. PaccuuraiiTe 3HaUEHHE
KOHCTaHThI CKOPOCTH peakiuu npu temrneparype 320 K. OTBeT nmpuBeaute B JI'MOJIb - MUH
C TOYHOCTBIO 10 IeCAThIX. Paznenurens - 3andras.

21. AuetatHblil OydepHbIl pacTBOp, coaeprkamuii mo 0,10 MOJIb KMCIIOTHI M COJIU pa30aBUIN
Bozoi B 10 pa3. Uto npouzonuio ¢ penmmunHoi pH? Kak momensiace 6ydepHas eMKOCTbIO?
JlaliTe [Ba OTBETA KaK JIBa OTJAEIbHBIX MPEIJIOKEHUS.

22. PacTBopuMOCTh XJI0pHIa cepedpa B pacTBOpE XJIOPHUIA KU , UeM B BOJIC.

(BCcTaBbTE MPOMYILIEHHOE CIIOBO)

1

Knrouu ona OIIK-2
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Bonpocsr 1 2 3 4

OTBETHBI b A B b B b b A b
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OTBETHBI B A A b B b b A

Bomnpocsr 18 19 20 21 22

OT1BeThI 0,0099 0 2,7 He Mesbi11e
U3MEHMIIACK.
YMEHBIINIACK.
Wnu:
Benuuuna pH
HE
U3MEHMIIACK.
Bydepnas
E€MKOCTh
YMEHBIIINIIACH.

OIIK-3



3axkpovimule:
1. Ilpu MOCTOSIHCTBE KaKKX MapaMeTPOB SHTAJBIINS XUMUYECKOU peaKIiy paBHA €€ TeIUIOTe:

a)V, T, 0)P, T, B) S; P U,V 1) MHBIE TTapaMeTPbl U UX COUYCTAHUSI.

2. Onpeznenure NpaBUIBHBIA PsJ PACTIOIO0KEHUS TEIIIOEMKOCTEH ra3000pa3HbIX BEUIECTB PH
OJVMHAKOBOM TEMIIEpATypE:

a) Cp(H,0(s1¢1)) > Cp(HO(nap)); 6) Co(Ar) > Cp(N2) > Co(HzO (nap)

B) Cp(Ar) = Cp(N2) = Cop(HzO (rap) ) Cr(Ar) < Cp(N2) < Cr(Hz0 (p)-

3. Paznuuarotcs nu ternorsl HedTpanuzanuu 0,1 M pactBopoB HCOOH u HNO3 pactBopom
IIEJI0YN OJJUHAKOBOM KOHUEHTPAINU:

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

I') 110 IPUBEICHHBIM JaHHBIM OJHO3HAYHBIN BBIBOJI HEBO3MOKEH.

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

HarpeBaHUC:
a) 6omplne s a3oTa;  0) OOJbIIe IS aproHa;
B) OJIMHAKOBO JJIs1 00OHX T'a30B; T') 3aBUCUT OT HAYaJIbHOW TEMITepaTyphl Ta30B.

5. 3nauenne Kp peakmuu 2NH3z = Ny + 3H B razoBoii (pa3e npu ymeHbIIIEHUH OOIIETO
JaBJICHUS B 2 pasa:

a) YMCHBIIIUTCS ~ ©) HE U3MEHHUTCS B) YBEIUYUTCS

') MOXKET KaK YBEJIUUUTCS, TAK U YMEHBIITUTCS.

6. MokeT 1 KOHCTaHTa PaBHOBECUSI XUMHUYECKON PEaKIIMi YMEHBIIIATHCSI C POCTOM
TEMIIEPATYPbI:

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

B) KOHCTAHTA HE 3aBUCUT OT TEMIIEPATYypBhI; r) na, ecnu AH = 0.

/. UTO HY>KHO JJIsl YBEJIMUYEHUS MTOJTHOTHI IPOTEKAHUS ITpoliecca

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

a) YBETTMYHTH OO0IIIee IaBJIICHUE U TEMIIEPaTypYy;

0) YMEHBIIUTH 00IIIee TaBICHUE U TEMIIEPATYPY;

B) YBEJIMYUTH 00IIee JaBICHUE U YMEHBIITUTh TEMIIEPATYPY;

I') 1aBJICHUE U TEMIIEpATypa HE BIMSIIOT HAa BBIXOJ IMPOIYKTA.

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

K AH(1 1.
PaBHOBCCHA MOKHO I10JIb30BAaTbCA YPAaBHCHHUCM Iniz— —_— .
Knp R{T1 T2

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

9. NmeroTcs aBa pacTBOpa OJMHAKOBOM KOHIIEHTpAIuu. B mepBoM pacTBOPEHHBIN KOMITOHEHT
JETYy4Hid, BO BTOPOM — HEJIETYy4YHi. 3HaUEHHUs AaBJICHUS HACBIIICHHOTO Napa HajJ 3TUMHU
pacTBOpaMu:

a) OJIMHAKOBO; 0) HaJ IEPBBIM BBIIIIE;

B) HaJl BTOPBIM BBIIIE€;  T') MO UMEIOLIUMCS JaHHBIM OTBETUThH HEIb3SI.

10.metroTcst BOJIHBIE pacTBOPHI XJIOPHUIA HATPHUS U XJIOPUJIA KUl OJTMHAKOBOM
KOoHIIeHTpauu. CpaBHUTE TEMIIEPATYpPhbl KPUCTATIM3ALUH 3TUX PACTBOPOB:

a) OJINHAKOBA; 0) y mepBoro pacTBOpa BHIIIIE;

B) Y BTOPOr'O pacTBOPA BBIIIE; T) MO UMEIOUIMMCS JaHHBIM OTBETUTh HEJb3SI.
11.Kpuockonuyeckasi HOCTOSIHHAsI HE 3aBUCHT:

a) OT MPHUPOJIbI PACTBOPUTEIIS; ©) OT MPUPOJIBI PACTBOPEHHOTO BEILIECTBA;

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

12.PacTBOPUMOCTH TBEPJOTO BEIIECTBA B KUIKOCTH OOJIbIIIE:



a) B UJi€aJIbHOM PacTBOPE;

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

B) B PaCTBOPE C OTPHUIATSIIHHBIMY OTKJIOHEHUSMHU OT 3aKoHa Pays;

') pACTBOPUMOCTH 3aBUCHUT TOJIBKO OT TEMIIEPATYPHI.

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

a) TaKoM e,

0) oboraiieH MeHee JIETyYUM KOMIIOHEHTOM;

B) o0oraiiieH 6oJiee JeTy4YlMM KOMIIOHEHTOM,;

') BEpHOTO OTBETA HET.

14.TTpu onpeicsIeHUH MTOPSIIKA XUMHYECKON peaKIK rpadyideCKUM METOAOM ITOTYIHITH
JUHEHHYIO 3aBUCUMOCTH B KoopanHaTtax Inc — t. Kakoit mopsiiok nMeeT TaHHas PeaKiiys:
a) HyJIEBOI; 0) mepBHbIif; B) BTOPOI; ') TPETHUH.

15. Ipy yMeHbIIEHUM HAYaIbHOM KOHIIEHTpanuK ucxoaHbix Bemects (A’ = cp®) B 1Ba pasa
BpEMsI TIOJIYIIPEBPAILICHUS B PEAKIIMKH BTOPOTO TIOPSI/IKA:

a) YBEJIMYMTCS B JIBa pasa; 0) yMEHBIIIUTCS B JIBa Pa3a;

B) YBEIIMYUTCS B YCTHIPE pa3a; I') HC U3MCHUTCS

16.Jly1s peaknuu 1mepBoro nopsjika A — B 1pu Ha4aIbHON KOHIICHTPAIIMHA HCXOHOTO
BelecTBa Ca = 1 Monb 1! Bpems nomynpespaimenus cocrasuio 1250 cexynn. Kakoso
3HaueHUE BPEMEHH MOIYIPEBPALIEHHs IIPU CA = 2,5 MOJIb-JT 1

a) 6250 ¢; 6) 1250 c¢; B)2500c¢; 1) 5000 c.

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

a) BpeMsl, TeMIiepaTypa, KOHIEHTPAIUSl yYaCTHUKOB PEaKIINH;

0) KOHILIEHTpAaIlUsl yYaCTHUKOB PEaKINH, TEMIIEPaTypa;

B) BpEMsi, MEXaHU3M PEAKIUH, TEMIIEPATYPa;

I') MEXaHU3M pPEaKIIMK, TeMIlepaTypa.

18. [ToTeHnman kKakoro U3 AEKTPOJOB HE 3aBUCUT OT pH cpenbr:

a) BOJIOPOHOr0; ©) XMHTHUAPOHHOTO; B) KaJIOMEJIbHOTO; ') CTEKJISTHHOTO.
19. bydepnpiM neiicTBHEeM 001adaeT CMECh OKcalaTa Kajaus C:

a) YKCYCHOM KHUCJIOTOM; 0) TUMOHHOM KHCJIOTOM;

B) IIaBEJICBOM KUCIIOTOM; ) opTod0oCchHOPCHOMN KUCITOTOM.

20. st pactBopa 1 monb/m NapSO4 + 1 mons/n HoSO4 nonHas cuma paBHa:

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

1) BEPHOT'O OTBETA HET

OmKkpotmoie:

21.  Won pacnipesensieTcs Mex/y TOIY0JIOM | BOjOH. KoHIleHTparms Ho/a B ToTyole
ropaszio 00bIlIe KOHIIEHTPAIMU BoIa B Bojie. Kak cOOTHOCSTCS MexX My COO0 XUMHUIECKHE
MOTEHIIMAJIBI Ho/1a B 00euX (ha3ax B COCTOSTHUU PABHOBECHSI.

22. KoHcTaHTa U CTeTNIeHb TUCCOIUAIIMN IEKTPOTUTHICCKON TUCCOIUAIU CIaboro
5JIEKTPOJIUTA CBA3aHbl cOOoTHOIeHHeM: K=a’c/(1-a). UTO IPOUCXOAUT C KOHCTAHTOM
JTMCCOIIMAIIAY TI0 MEpE YBEITWYCHUS KOHIICHTPAIIU! pacTBopa C?

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

24. B HachIIICHHBIN BOAHBINA pacTBOp OpoMua cepedbpa nobdasieH Opomuy HaTpus. Kak




M3MEHWIACh pacTBOPUMOCTh? Kak M3MEeHHIIOCh MPOU3BEICHUE PACTBOPUMOCTH OpomMuaa
cepebpa? Jlaiite 1Ba OTBETa, pa3eiIUB UX 3aMSITOM.

25. [lonnepxxuBaeT u aneratHblil OydepHslii pH BogHOro pactBopa, paBubiil 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
OTBeTHI A b B b b b b r B
Bomnpocsr 19 20 21 22 23 24 25
OTtBeThI B B PaBHbI He Onna PactBopum | Her (ue
N3MEHS daza OCTh MOIIEPKHU
ercs (He YMEHBIINTC BaeT)
MEHSIETC o,
A1) IIPOU3BEICH
ne
pacTBOpUM
OCTH HE
U3MEHUTCS
OIIK-6
Omkpoimule:

1. TTpu 298 K nonHbIe npousseaeHus Bojbl U ytunosoro cnupra Kw(H,0)=10" u
Kw(C2HsOH)=10"%°. B HeiiTpabHOM BOJHOM U 9TaHOJILHOM PacTBOPAX:

a) pH(H20) > pH(C,HsOH); 6) pH(H20) < pH(C,Hs0H);

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

2. Y ienbHast 3IEKTPOIPOBOTHOCTD BOJHOTO PACTBOPA CHIILHOTO 3JIEKTPOJIUTA C POCTOM €TO
KOHLIEHTPALIMK ¢ BHAYaJ€ PacTeT, a 3aTeM CHIbKaeTcs. [losiBlieHne yyacTKa CHUKEHUS
AIIEKTPOMPOBOTHOCTH HA 3aBUCUMOCTH O0YCIIOBIIEHO:

a) I3BMEHEHUEM MEXaHM3Ma MUTPALIMOHHOTO NIEPEHOCA;

0) U3MEHEHUEM YHCIIa HOCUTEINEH 3apsa;

B) HapacTalONIMM BIUSHUEM MEKHUOHHBIX B3aUMOJECHCTBUI;

') U'3MEHEHUEM MOJISIPHOM 3JIEKTPONPOBOJHOCTH.

3. CKOpOCTh XUMUYECKOW pEaKINK MPU YBEITUUCHUH €€ SHEPTUN aKTHBAIUU:

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

') MOKET U3MEHSTHCS 10 PA3HOMY;  [1) 3TO 3aBUCHUT OT TEMIIEPATYPHI.

4. B cOOTBETCTBHUU C MIPUHIIUIIOM JUMUTHPYIOIIEH CTAANN XUMUYECKON PEAKIINU:

a) CKOPOCTb JIFOOOM CII0KHON XUMUYECKON PEaKIIMU OMPEIEIAeTCs] CKOPOCTHIO CAMOM
MEJJICHHOM €€ CTaJIuu;

0) CKOpPOCTh 000 CIIOKHONW XUMUYECKON PEAKITUU OTPEEISIETCS] CKOPOCTHIO CaMOi OBICT PO
€e CTa/Inu;

B) CKOPOCTBIO CaMOl MEJIJIEHHOM CTaJuu OMPEAEIISIETCS CKOPOCTh CI0KHOU XUMHUUYECKOM
peaKIu, €CIM OHAa COCTOUT U3 psijia NapaJlIeIbHbIX PEeaKIUii;

') CKOPOCTbIO CAMOM OBICTPOM CTa UK OMPENEISAETCA CKOPOCTh CIOKHOM XUMHUYECKON peaKIni,
€CJIM OHa COCTOUT U3 psijia apajlieNIbHbIX PEAKIUH.



5. Bribepute ypaBHEHHE peakiiMi, COOTBETCTBYIOIIEE CTAHIAPTHON SHTAJIBIIUKU 00pa30BaHuUs
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(kpacHsiit) + 9 O(r) = Ca(H2PO4)2-H20 (kp);

B) Ca(tB) + 2 P(Genbiit) + 4,5 Oz(r) = Ca(H2PO4)2'H20(xp);

') BEpHOTO OTBETA HET.

6. Kakue cocTossHUS pa3IuyHbIX Fa30B WM KUIKOCTEH HA3bIBAIOT COOTBETCTBEHHBIMU: a)
COCTOSIHUSI TIPU OJIMHAKOBBIX TEMIIEpATypax U JaBICHUSX;

0) COCTOSIHMSI IPU OJIMHAKOBBIX 00BEMaxX U TEMIEpPaTypax;

B) COCTOSIHUSI Pa3HBIX BEIIECTB, UMEIOIINE OJIMHAKOBBIC 3HAUCHUS TPUBEICHHBIX IEPEMEHHBIX;
') COCTOSIHMSI Pa3JIMYHBIX BEIIECTB, UMEIOIINE OJIMHAKOBBIE KPUTHUECKUE OOBEMBI.

7. UneanbHblii ra3 pacumupsercs ot oobema V1 g0 oo6bema V2. Pabora paciupenus Oyner
MaKCHMAaJIbHOM, €CJI ra3 pacuIupsieTcs

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

B) HEOOPATUMO HU30TEPMUUYECKH; r) 00paTUMO U U300apUUYECKH.

8. B kxakux ciyuyasx MOXKHO IpeHeOpeUb Pa3HOCTHIO MEXTY U3MEHEHUEM DHTAIBITUU U
M3MEHEHHUEM BHYTPECHHEH YHEPTUM PEaAKIUU:

a) €clii B peaKklliy y4acTBYIOT TOJIbKO BEIIECTBA B KOHJEHCUPOBAHHOM COCTOSIHUY;

0) ecnu Bce yYaCTHUKU PEAKIIMU — ra3000pa3HbIe BEIIECTRA;

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

I') €CIIU PeaKIus MPOTEKAET MPU OCTOSHHON TeMIIEpaType.

9. [lepexox raza u3 cocTosiHUA A B COCTOSIHUE B MOKHO OCYIIIECTBUTH TpeMs CIIOCOOaMU
(cm.puc). B kakom ciydae paboTta HaJ Ta30M MUHUMAaJIbHA?

a) mo nmyTH 1 0) mo myTu 2 B) IO MyTH 3 ) OJMHAKOBa BO BCEX ClIydasm
1) OIMHAKOBA U MUHUMAaJIbHA g yTH | u 3.
P, B {l
A 2
& A 10. {5 HEeKOTOPOM peakIuy U3MEHEHHE TETUIOEMKOCTH KaK (bYHKHI/I;I 0
3 > TEeMITepaTyphl npeacrarieHa ypapHeHueMm ACp = Aa + AbT + AcT<,
! V rae Aa; Ab u Ac - koaddunmeHTsI, KoTophle OombIe Hys. Kak

3aBUCHUT TEIIOBOH 3P HEKT peakiuu OT TeMIIEPATYPHI:
a) C pOCTOM TEMIIEpaTyphl CHUKAETCA  0) C MOHMKEHUEM 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 0OBSACHUTD, YTO MPU HOPMATLHOM JABICHUU T iy IIUKIIOTEKCAHA
BoIlIE Ty dTHIAIIETATa Ha 3,6 °C:
8) AViap(11) > AVirap(0); 6) AV () < AVyap(9);
B) A Hycn (1) > AHyen (3); ) AHyen (11) < AHyen (9).
12.Yemy paBHO AGyen U AFycq TIPH paBHOBECHOM HCTIAPEHUHN | MOJIB )KUIKOCTH TIPU
temreparype T, eciii map cuuTaTh UacaIbHBIM Ta30M:
a) AG=-RT,AF=0; 6) AG=0,AF =-RT;B) AG=AF=RT; 1) AG=AF =0.
13.Nmeetcs uaeanbHBINA pacTBOp U3 aetydero (A) u Henerydero (B) kommonenToB. Kak
MEHSIETCsl 0011Iee 1aBIeHUE HACHIIIIEHHOTO Mapa HaJl paCTBOPOM C U3MEHEHUEM COCTaBa:
a) MOHMXKAETCSl C POCTOM KOHIIeHTpauuu B 0) HE MeHsIeTCs
B) MOBBIIIAETCS C POCTOM KOHILEHTpalluk B ) 3TO 3aBUCUT OT TeMIEPATypPhl



14.T1o 3akony 'eHpHu pacTBOPUMOCTb ra30B:
a) YBEIMYMBACTCS C YMEHBIIICHUEM €TO JaBICHUS;
0) HE 3aBHCHUT OT JIaBJICHUSI Ta3a;
B) YBEJIMYMBAETCS C BO3PACTAHUEM JABIICHUS ra3a;
I') OIpelieNsieTcsl TOJIbKO KOHCTaHTOM [ 'eHpu.
15.CornacHo I 3akony KoHoBasioBa B mape HaJi pacCTBOPOM OOJIbIIIE IO CPABHEHUIO C PACTBOPOM
a) pacTBOPUTEIIS, 0) pacTBOPEHHOTI'O BEIIIECTBA;
B) paCTBOPUTEISI K PACTBOPEHHOTO BEIIECTBA MIOPOBHY;
T') JETKOJIETy4ero KOMIOHEHTA.
16. Ecnu Ha quarpamme pacTBOPUMOCTH UMEETCSI HIDKHSISL KpUTHUECKas TeMIIEpaTypa, TO ¢
POCTOM TEMIIEPATYpPHI B3aUMHAsI PACTBOPUMOCTH:
TIBE JKUIKOCTH

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

17.MoryT 51 NOPSJ0K PEaKIU U MOJICKYJISIPHOCTh OBITh IPOOHBIMU BETUYUHAMU:
a) HET; 0) na; B) MOPSJIOK — J1a, MOJIEKYJISIPHOCTh — HET;

T') MOJIEKYJISIPHOCTD — J1a, MOPSI0K — HET.

18.Eciu Temriepatypa, KOHCTAHTBI CKOPOCTH M HAaYabHbIE KOHI[CHTPAI[MH HCXOIHBIX BEIIECTB
OJIMHAKOBBI, TO PEAKI[HsI KAKOTO MMOPSIKA 3aBEPIIUTCS PAHbIIIEC:
a) BTOPOTo 0) HyJIeBOTIO; B) IIEPBOTO; I') TPETHETO

19. /1 ompeienicHUsI KOHCTAHTBI CKOPOCTH PEAKIIMH BTOPOTO MOpPsiiKa rpa)uIecKuM METO0M
CIICAYeT MOCTPOUTH rpauK B KOOPIUHATAX:
a)lnc—t; 0)1/c—t; B)1/c—1; r)c—1t 1) BepHOro OTBETa HET.

OmKpoimuple
20./Ins rpaduueckoro ompeaesieHUs 3HAYCHUsS SHEPTrUW aKTHUBAIMU B YpaBHCHUU ApPpPEHHYC

HEOOXOAUMO  TIOCTPOUTH  Tpaduk B KOOpAMHATAX n k = f (/T
1) Bepno; 2) HeBepHno.

21.CornacHo Tteopun AppenHuyca paccuutaiite 3Hauenue pH u pOH BomHOro pactBOp
rujpokcuaa kamus ¢ koHueHtpamuer 0,01 M. B oTBere mnpuBeauTe JBa ILENBIX YHCII:
pa3feJIeHHBIX OJTHUM MPOOETIOM.

22. ImeroTcsi BOAHBIC PACTBOPHI TIIFOKO3BI M XJIOpHJlAa HATPUS OJIMHAKOBOW KOHIEHTpPAIIHE
CpaBHUTE OCMOTHMYECKOE AABICHUE 3TUX JIBYX PACTBOPOB. SIBIAIOTCA JIM 3TH PacTBOPI
n3oroHnueckumu? IlpuBeaure qBa OTBETA KaK JIBa OTJEIbHBIX MPEITI0KECHUS.

23.Ilycth umeeTcss 1 MONb BOJBI B Pa3HBIX arperaTHBIX COCTOSHUSX: Tap, KUJIKOCTh W JIE]
CpaBHHUTE MEXIy COOOW SHTPOIUH TPEX arperaTHbIX COCTOSHHIMA.

24.B snemeHTapHOM peaknuu Tuna 2A — B HadanpHas KOHIICHTpAIUs BemiecTBa A paBHA
Monb-11 *. Yepes 10 MUH OT Hayama peakluM KOHIEHTpauus BemecTBa B cocrasuma 0,
MOIb 1 . BBMMCIMTE KOHCTAHTY CKOPOCTH 3TOH peakuuu. OTBET IpHBEAMTE B [ MOJb
MHH] ¢ TOYHOCTBIO 10 JECATBIX.

Knrwuu ona OIIK-6
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OTBeTHI T B b A B r
Bomnpocsr 19 20 21 22 23 24
OTBETHI B 1 12:2 OcmoTtruec | DHTpomHs 0,9
KO€ napa
JaBJICHUE | HAMOOJIBIII
pacTBopa as,
XJIOpHIa SHTPOTIHS
HATpHUS JIbJA -
OoJbllIE, HauMEHDIII
qeM asl.
pacTBopa
TJTFOKO3EL.
PactBOpEI
HE
SIBIISIIOTCST
M30TOHHYEC
KUMH.
[1IK-1

3aKphITHIE:

1. IlpuBoarMBIe B TaONMIIAX CTaHIAPTHBIE TETIOBBIE 3P (EKTh XUMUYECKUX PEaKuil, MpoTeKaomux 0e3
y4acTHs Ta30B, 1) MpH MOCTOSIHHOM JaBJICHUH U 2) TIPH MOCTOSTHHOM 00BeMe:
a) MepBBI MEHBIIIE BTOPOTO; B) paBHBI MEXY COOOM;
0) mepBhIil OOJIBIIIE BTOPOTO; ') BO3MO>KHBI BCE BapUAHTHI.
2. CrpaBouHble JaHHBIE IO TEIIOEMKOCTSIM ra30B MO3BOJISIOT CAENATh 3aKII0YCHHE:
a) otnomenune Cp/Cy 6OJTbIIIEe SAMHUIIBL; B) otHoIenue Cp/Cy paBHO eTUHHIIE;
0) otHomienne Cp/Cy MeHbIIIE ¢TUHUIIBI; r) otHomeHue Cp/Cy CTpeMHTCS K HYITIO.
3. CornacHo CpaBOYHBIM JAHHBIM SHEPTHUS Pa3pyLICHUs KPUCTALTNYECKON PEIIETKA HEKOTOPOH COoH
0oJbIIIe, YEM CyMMapHasi TEIIOTa COJIbBaTalluy KaTHOHA U aHUOHA (TI0 MOJIYJI0) ATOM e COJU. ITO
0003HaYaeT, 4To MPOIIECC PACTBOPEHHUS COJIU:
a) SK30TePMHUYCH; B) TEIJIOBOM 3(D(PEKT OTCYTCTBYET;
0) SHIOTEpPMHYCH; ') BO3MOJKHBI BCE BApHUAHTHI.
4. CpaBHuTe MexAy co00il TaOnMuyHBIE 3HAYEHHUS OHHTPONHH (MIPU CTAHJAPTHOIN TemIeparype)
1 MOJIb KPHCTAJUTMYECKOTO BemecTBa (Skp) U 1 MOJIb ero mapoB (Sy):
a) Sip > Si; B) Sip = Si ;
0) Sip < Su; T') BO3MO>KHBI BCE BapHUaHThI
5. Jlns pacTtBopa BemiecTBa A B pacTBoputesne B BoimonHseTcs 3akoH [ 'eHpu; KOHCTaHTHI [ eHpu MOKHO
HalTH B copaBoyHHKax. Kak cBsi3aHbI MeXAy cCOOOW CTaHJapTHBIE XHUMHYECKHE TMOTEHIUAIIbI
BelllecTBa A B MapoOBOM M KHJIKOH (a3ax?
a) WN(A) > WR(A); B) WH(A) = W™ (A);
0) W(A) < u™ (A); T') BOBMOHBI JTFOObIE COOTHOIIEHUS B 3aBUCHMOCTH OT YCJIOBHIA.
6. Ha muarpamme coctosiHus aBieHUE-TEMIIEpaTypa OJJHOKOMIOHEHTHOW CUCTEMbI UMEIOTCS TOUKHU, IS
KOTOPBIX CTETNEeHb CBOOOIbI paBHA IByM. Kakomy 4rciy paBHOBECHBIX (pa3 OHA OTBEYAET:
a) 1; 0) 2; B) 3; r) 4.
7. C pocToMm TeMIiepaTypbl KOHCTaHTa PABHOBECHSI XUMUUYECKOM peaKIIuu:
a) TIOBBIILIAETCS; 0) yObIBaeT;
B) HE U3MEHSETCS; T') BO3MOXHBI JTFOObIE BAPHAHTHI.
8. C pocTOM KOHIIEHTPAILIMU PEareHTOB PABHOBECHBIN BBIXO]I MPOAYKTOB XUMUYECKOH peaKIuu:
a) TIOBBILIAETCS; 0) yObIBaer; B) HE U3MEHSIETCSI.



9. Ecimm wuMeroTcs CHpaBOYHBbIE MJAaHHBIE MO0 KPUCTAUIOXMMHYECKUM paguycaM JBYX HMOHOB C
OJIMHAKOBBIMH 3apsAaMHU Z1 = Z2, MOKHO JI OIIPEEIIUTh, B COJIbBATHOM 000JI0UKE KAKOTO U3 IBYX HOHOB
COJICPXKHUTCS OOJIBIIEE YHCIIO MOJIEKYJ PACTBOPUTEIIS:

a) y MOHa C OOJIBIINM KPUCTAIIOXUMUYECKUM PATLYCOM;

0) y MOHA C MEHBIIUM KPUCTAIUIOXUMHUYECKUM PATNYCOM;

B) HE 3aBUCHUT OT pa3Mepa UOHA;

I') OIPEIEIIUTh HENb3sl.
10. TIpomecc 5SIEKTPOJUTHUECKOW AWCCOLUMAIMM HEKOTOPOW COJHM OIMCHIBACTCS YpaBHEHHEM:
KA=v:K*"+v_A* Kakas TepMOMHAMHYIECKAsE aKTUBHOCTH MOYKET OBITh OIIEHEHA YKCIIEPUMEHTAIIBHO:

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

B) CpelHe-UOHHAs (a+); r) Jr00as U3 NePEeYNCICHHBIX.
11. CornacHo oOmmenpuHATON KiIacCU(UKAIINK JIEKTPOJIOB KaKast M3 CUCTEM IPE/ICTABIIAET PABHOBECHBIN
OKHCITUTEITFHO-BOCCTAHOBUTEILHBIN DJIEKTPO/I:

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

B) Pt | Ag*, Cu?* r) Pt | Cu*; Cu?*,
12. B Teopum [leOasi-XIOKKeNss CpeaHE-HOHHOTO KOX(PQPUIIMEHTa aKTUBHOCTH pa3Mep "HOHHOMN
atMocgepsl" (nebaeBCKuil pajnyc SKpaHUPOBAHUSI) C POCTOM KOHIIEHTPAIIMH HOHOB:

a) HEe U3MEHSIeTCS; 0) pacrer; B) MAJAET; ') MEHSETCS CII0KHBIM 00pa30M.

13. Hampspkenue nenu My | L1 || L2 | M2 Gonbiire Hysist, a et Mz | L2 || L1 | M1 menbiie vyns. Kakas u3
LIeTeN 3amMcana BEpHO:

a) mepBasi; 0) BTOpAs; B) 00¢; T') HU OJTHA.
14. V3BecTHO, 94TO MOJISIpHAS SJIEKTPOIIPOBOAHOCTD PACTBOPA JIEKTPOIUTA YBEITHUUBACTCS C POCTOM
TeMIlepaTypbl. ITO 00yCIOBJIEHO TJIaBHBIM 00pa3oM:

a) U3MEHEHHEM MEXaHHU3Ma MepeH0Cca HOHOB;

0) CHIDKCHHEM KHHEMaTUYeCKOU BSI3KOCTH;

B) U3MEHEHHUEM AMIJIEKTPUUYECKOI MPOHUIIAEMOCTH.
15. B kakux pactBoputensx nonsl H3O" 1 OH™ He 006121a10T aHOMAILHO BLICOKOM
ANIEKTPOTPOBOAHOCTHIO:

a) IPOTO(MUITBHBIX; 0) MPOTOTCHHBIX; B) allPOTOHHBIX.

16. Kakoe u3 }’CJ'IOBI/II‘/'I B5160pa CTaHAAPTHOI'0 COCTOSAHHA AJIA KOMIIOHCHTOB pacTBOpPaA 3JICKTPOJIUTA
ABJIACTCA BCPHBIM:

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

17. CornacHo oOMIETIPUHATOHN KJIaCCH(PUKALINN SIIEKTPOIHBIX CUCTEM IEKTPOAOM | posa sBisieTcs:
a) Ag | AgCl|Cl; 0) H" | Hz ; B) Cu®* | Cu; r) Ag" | Ag.

18. CranmapTHBII AJIEKTPOIHBIN MOTEHIIUAN BOJOPOTHOTO 3JICKTPO,/1a T0JIararoT paBHBIM HYJIIO TIPU:
a) T=0 K 0) T=298 K B) mt00bIX T.

19. KoHcTaHTa THAPOIM3a CONM CIa00i KUCIOTHl U CHILHOIO OCHOBAHUS ONMCHIBAETCS COOTHOLIEHUEM
CJIEIYIOIHMX TaOIMYHBIX BETHMUUH:
a) Kr=Kw/ Knucc; 0) Kr= Kmce / Kw;  B) Kr=Kw-Kpnucc; r) Kr= Kauce + Kw
20. B cripaBoYHBIX U3JaHUAX HalileHbl KOHCTAHTBI AUCCOLMALUHU IBYX cnadbix kucnoT Ki u Ko, CunbHO
pa36aBlicHHBIE BOJHBIE PACTBOPHI ATHX KHUCJIOT UMEIOT OJHY M Ty K€ MOJSPHYIO KOHIEHTpauuto. Ecmu
Ki>K3, To:
a) pH1>pHa; 6) pHi<pHz; 8) pH1=pH2.

21. CranpapTHas IIOTHOCTb TOKa OOMEHa 1) IBYX Pa3HbIX HOHHO-METAILTMYECKHX 2JIEKTPOIOB paBHa 10-

3 Alem® u 10° A/em?. Kakoif M3 3THX 5JI€KTPOJIOB XapaKTepU3YeTcsl TOBBIIEHHBIM TONSPH3AIMOHHBIM
CONPOTHBIIEHUEM CTAJIUU NIEPEX0/a 3apsia:

a) C HU3KHM 1; 6) ¢ BBICOKHM 1) ; B) HE 3aBHCHT OT 1, .

OTKpBITHIE



Kpurepuu onennBaHusi:
e 2 Qaia — yKazaH BEPHBII OTBET;

e ( OamoB — yKa3aH HEBEPHBIN OTBET.

22. YeM NpUHIHUNHAIBHO OTIMYAIOTCS XUMHUECKHUE 1IENU OT KOHIICHTPAIMOHHBIX?

Paznuunem matepuanoB aHO/Ia U KaToa; MPOTEKAaHUEM XUMHYECKOUN peaKiifi.

23. Ha xaToJHOM MOJIIPU3AIMOHHON KPUBOW HETIOJBHUKHOTO JIEKTPO1a 0OHApYKEHA 00JIaCTh
HE3aBHCHUMOCTH IIJIOTHOCTHU TOKA OT MEPEHAIPSHKEHHS, IPUYEM BpaIeHUE 3JICKTPOIa IPUBOAUT K POCTY
IUI0THOCTH TOKa. Kakasi ctanus sBIsieTCS CKOPOCThOIIPENEISIONIEH B 3JIEKTPOXUMHUECKOM MPOIIECCE,
MPOTEKAIOIIEM B IaHHOH cucTeme?

Huddysunonnasi.

24. Bcerma 1M CYIMIECTBYET pa3iMuUe MEXKIY KOHCTAHTaMU pPAaBHOBECHS, BBIPOKECHHBIMH Yepe3
napiuyaibHbIe IaBJICHUs M MOJISIPHBIE KOHIIEHTpAuu?

Paznuumnii Het, eciiu B peakiyy HET U3MEHEHUs 00bema.

25. Haiith CcTaHmapTHYIO MOJIAPHYIO SHTAIBIINI0 00pa30BaHUS aMMHaKa Ha OCHOBAaHWUU JaHHBIX O
peakiusx B ra3oBoit dasze:

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

Monb !

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

Monb "

OtBer npuBenuTe B KJ[>K/MOJIb C TOUHOCTHIO 70 IIEIBIX.
CraHIapTHYIO MOJISIPHYIO SHTAIBIIUIO 00pa30BaHusl aMMHaKa MOKHO HalTH, TIOJIB3YsICh 3aKOHOM ['ecca u
KOMOMHUPYs peakiuu: ¥4 * [(a)*3-(6)]=-571,68*3-(-1530,26)=-46 (xIx/M0JIB).
26. Koncranra paBHoBecust Kp peakumu Hz + 12 = 2HI ipu 717 K 1 ucXoAHBIX KOJIMYeCTBAaX BOJIOPOIA U
nona nmo 1 mMonp paBHa 46,7. UeMy paBHa KOHCTAHTa PABHOBECUS ATOW PEAKIMHU, €CJIM HCXOJHbIC
KOJINYECTBA I'a30B PABHBI 2 MOJIb?

Koncranta paBHOBECHS HE 3aBUCHUT OT UCXOJAHBIX KOJMYECTB peareHToB. Otuer: 46,7
27. TabmuuHoe 3HAUCHHE MPEACIBbHON MOJISIpHON siekTpornpoBogHocTH pactBopa KCIOs4 mpu 18°C
cocTtaBusger 122,7 Om L iv? Mo, Ywmcino nepeHoca uoHa ClO, paBHO 0,479. Haiitu npeaenbHyrO

DIIEKTPHUYUECKYIO MTOABUKHOCTH OTOTO MOHA B pacTBope. OTBET MPHUBEAUTE C TOYHOCTHIO 10 HEIBIX B OM™
L. iM% Mons ! (6e3 yKa3aHMS eIMHHIL H3MEpEHHs ).

[ToABYKHOCTH paBHA IIPOU3BEACHHIO YHCIIA IIEPEHOCA HOHA Ha MOJISIPHYIO DJIEKTPOIIPOBOIHOCTD:
0,479%122,7=59 (Om* M2 mo1b?)
28. Beruuciaute E° ans peakuuu (1) Oz + 2H30" + 2¢ = H0; + 2H20,

0,,H,0,|Pt
€CJIM CTAHJAPTHBIE DIIEKTPOAHBIE MOTEHIMANbI s peakiuuil (2) Oz + 4H30" + 4¢ = 6H20
u (3) H2O2 + 2H30" + 2¢ = 4H20 COCTaBISAIOT COOTBETCTBEHHO: Egz H,0lPt =1229 B;

EI?|202,H20|Pt =1776 B.

OTBeT npuBeIUTE B MHUJUTMBOJIBTaX C TOYHOCTHIO JI0 LENbIX (HE YKa3bIBast €AUHUIIBI U3MEPEHHIA).

CrangapTHBI MOTEHIIMAN MOXHO paccuuTaTh, KOMOMHUPYs BHauaje sHepruu ['ubOca peakuuit ams
nomyueHuss uckomoit: (1) = (2)-(3). VYuurbiBas OCHOBHOE YypaBHEHHUE 3JICKTPOXHUMHUYECKOMN
TepMoauHamMuKH, 3anuiem: -2FE(1) = -4FE(2)-(-2FE(3)), rae F — uncno ®apanes. Orcroma E(1) =
2E(2)-E(3) =2%*1,229-1,776=0,682 (B) = 682 mB.

29. CrangapTHBI MOTEHIHAT KaAMHEBOTO 3JekTpoda paBeH -403 MmB. Kakoe 3HaueHue MOTEHIHAN
KaJMHUEBOTO 3JIEKTpOJa MPUHUMAET B PACTBOPE C aKTUBHOCTHIO MOHOB kaamus a(Cd2+) = 1 ? Otser
MIPUBEANTE B MUJUTUBOJIBTAX C TOYHOCTHIO 10 IENBIX (HE YKa3bIBasl SAMHUIIBI H3MEPEHUI).

-403 MB, Tak Kkak cTaHAAPTHBIA TOTEHIMATl — 3TO MOTEHIMAN MPU EAWHUYHON aKTUBHOCTH
MOTEHIIMATIONIPEEIAIONINX HOHOB, B TAHHOM CITydae — HOHOB KaaMusl.

30. CrangapTHblii MOTeHHHMAN MeAHOTO HnekTpoaa paseH 0,34 B. CranmapTHbld TOTEHIUAT
xnmopujacepedpssHoro  snekTpona paen 0,2 B. Kakoil snekTpon  sABIsSETCS  KaTOIOM B
ANEKTPOXUMUYECKON MU, COCTAaBICHHOW W3 MEIHOTO M XJIOPUJICEPEOPSHOTO DIEKTPOJIOB B
CTaHJIAPTHBIX YCIOBUSAX?

MenHbIl, Tak Kak KaToOJIOM SIBJISIETCS JJIEKTPOJa ¢ 0oJiee TOJOXKHUTEIBbHBIM (MEHEee OTPUIIATEIBHBIM)
MTOTEHIIUATIOM.



31. CranpmapTHbIi MOTEHUIMAI LWHKOBOTO 3iekTpoga paseH -0,66 B. CranpmapTHbIH MOTEHIHA
xjopujcepeOpssHoro  anekrpoaa pased 0,2 B.  VYkaxkure mNodypeakinuio, KOTopas OyneT
CaMOIPOU3BOJIBHO MPOTEKATh HA AHOJE AIEKTPOXUMUYECKOM LIENHU, COCTABJIECHHOW M3 LUHKOBOIO U
XJIOPUJICEPEOPSHOTO IEKTPOJIOB, B CTAHIAPTHBIX YCIOBHIX

B nanHOM nenu aHOAOM SIBISETCS LIMHKOBBIM 3JIEKTPOJ, TAK KAK €ro MOTEHUHUAT OTPULATEIbHEE.
YuuTeiBasi, 4TO HAa aHOJIE MPOTEKAECT PEAKLUS OKUCIEHUS MOJYPEAKIHIO CIEAYET 3amucaTh Tak: Zn =
Zn%* + 2e-

Knrouu ona IIK-1

Bormpocsr 1 2 3 4 5 6 7 8 9
OTBeTHI B A b b B A r A b
Bonpocst 10 11 12 13 14 15 16 17 18
OTBeTHI B r B A b B B r B
Bonpocst 19 20 21 22 23 24 25 26 27
OTBeThI A b A pazmmun | quddysno | Pazmuumii | -46 46,7 59

eM HHast HET, eCln

MaTepua B pPeaKIuu

JIOB HET

aHoJa U3MEHEHU

Karona, s 00beMa

poTeKa

HUEM

XUMUYEC

KOU

peakuuu
Bormpocsr 28 29 30 31
OTBeTHI 682 | -403 | memusr | Zn = Zn*

i +2e
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