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1. Koo 1 HamumeHoOBaHMe HanpaBneHua nogrotosku/cneymnanbHocTh: 04.03.01 Xumua
2. Mpodmnb nogrotoBku/cneunannsayms:
MpuknagHaa xumma
3. KBanudumkauma BbinyckHuka: bakanaBp
4. ®opma oby4yeHus: OyHasn
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 xumu4yeckoro cdakynbTteTa oT 25.04.2023, npoTtokon Ne4

8. YuebHbIN roa: 2024/2025 CemecTtpbl: 3,4



9. llenu n 3agaum y4e6HOM ANCLUMUNIIUHBI

Llensimu oceoeHusi y4ebHoU OucyurniiuHbl 6515 MmcCs:
- hopmuposaHue cucmembl 3HaHUU 0 pyHOaMeHmaribHbIX 3aKOHax rpomeKaHusi
OU3UKO-XUMUYECKUX MPOYUECCO8 U XUMUYECKUX peaKyud.
3adayu y4ebHoU OuCyUrNIUHbI:
— 0amb OCHOBbI XUMUYECKOU U 3[1IeKMPOXUMUYECKOU mepMOOUHaMUKU;
— MO3HaKOMUMb C yHEHUEM O XUMUYECKOM U (ha3080M pasHo8ecuU;
— 0damb OCHO8bI y4EeHUSsI 0 pacmeopax, 8K/to4Yas pacmeophbl 3/1IeKMPOSIUMOos;
— 103HaKOMUMb C OCHOBHbLIMU MOHSIMUSIMU U 3aKOHaMu Xumu4yeckol u
3/1IEKMPOXUMUYECKOU KUHEMUKU;
— BCKPbIMb 3aKOHOMEPHOCMU IMPOUECCO8 MaccornepeHoca 8 hU3UKO-XUMUYECKUX
cucmemax.

10. MecTo y4yeb6HOM AncuUNUHbI B cTpyKType OOI:

obsA3aTenbHasa YacTb 6noka b1

Tpe6oBaHus K BXOOHbLIM 3HAaHUAAM, YMEHUSIM U HaBblikaM: yMeTb AudcepeHumMpoBaTb U
MHTErpupoBaTb 3NieMeHTapHble (PYHKUUMU, 3HATb cheuuarnbHble WHTerpanbl, OCHOBbI
NUHEeNHOMN anre6pbl, MOMEKYNAPHOW (PU3NKU M KITacCUYECKON TepMOOUHAMUKM.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHMA MO AUcCUMNNMHe/MOoAyMio (3HAHUA, YMEeHUS,
HaBblKU), COOTHECEHHbIE C MIaHMpPYeMbIMU pe3yfibTaTaMU 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 pe3ynbTaThbl
MHTEpPNPEeTMpOBaTh XUMUYECKMX YMeTb: NPUMEHSATb TEOPETUYECKME OCHOBbI
pesynbTarthl 3KCMEPUMEHTOB, TEPMOAMNHAMMKM U KUHETWKM NPU peLLEHNN
XUMUHECKMX HabnogeHun, usmepeHnii, | npodeccrmoHanbHbIX 3adav;
3KCNEPUMEHTOB, a Takke pesynbTaThl
HabnoaeHun n pacyeToB CBONCTB ViIMeTb HaBbIKW: UCMOMNb30BaHUS
N3MepeHni BELLECTB 1 MaTeprasnos TEOpPEeTUYECKMX OCHOB PM3NYECKON XMW
NPV peLLEHNN SKCMEPUMEHTANbHbIX 3a4au.
OlNK-1.2 | Npeanaraet
MHTEpnpeTaumo
pe3ynbTaToB COOCTBEHHbIX
3KCMEPUMEHTOB U
pacYeTHO-TEOPETUHECKUX
paboT ¢ ncnonb3oBaHNEM
TEOPETUYECKUX OCHOB
TPaOMLMOHHBIX Y HOBbIX
pasaenoB XMMmn
OrK-1.3 | ®opmynupyeT 3aknoyeHns
1 BbIBOAbI MO pesynbTatam
aHanmsa nuTepaTypHbIX
OaHHbIX, COBCTBEHHBIX
3KCMEPUMEHTANbHbIX U
pacYeTHO-TEOPETUYECKUX
paboT XMMUYeCcKo
HanpaBneHHOCTU
Or1K | CnocobeH OlK-2.1 | PaboTaeT ¢ xumm4eckummn | 3HaTb: TeOpeTUYeCckme OCHOBLI
-2 NpoBOANTL C BELLEeCTBaMu C 3KCNEPUMEHTarbHbIX (PUNKO-XUMUYECKMX
cobntoaeHem cobnogeHneM Hopm N 3NEKTPOXMMUYECKUX METOLOB; NpaBuna
HOPM TEXHMKM TEXHUKM Be3onacHoCTH TEXHWKN Be3onacHoCTK Npu paboTe B




©e3onacHocTn

XUMUn4eckown naboparopuu;

XUMUYECKUIA OrlK-2.2 | NpoBoAUT CUHTE3 BELLIECTB
KCMEPUMEHT, 1 MaTepuarnoB pasHoM YMeTb: Mcnomnb3oBaTb TeopeTnyeckmne
BKIOYas CUHTES, npupogapl ¢ OCHOBbI (P3N4ECKOW XUMUM NPU PELLIEHNN
aHanus, nsyvyeHve NCMorb30BaHNEM NPaKTUYECKMX 3a4a4; NPUMEHNATbL CpeacTea
CTPYKTYpPbI 1 UMEIOLLIMXCA METOOMK MHOMBUOYaNbHON 3awmnThl;
CBOWCTB BELLECTB 1
MaTepuarnos, OlNK-2.3 | MNMpoBoauTt cTaHaapTHbIE BrnageTtb: OCHOBHbIMM
nccnegoBaHve onepauum gns 3KCNnepuMeHTanbHbIMU MeTogaMM
MpOLECCOB C WX onpegerneHus PU3NYHECKON XMMUUN N INEKTPOXUMUN;
y4actTnem XMUMMYECKOTO 1 ha3oBoro 0asoBbIMKM NpYeMaMy NpegynpexaeHus u
COCTaBa BeLLECTB U NUKBMOALMW  MOCNEACTBUA  aBapUMHbIX
MaTepurarioB Ha MX OCHOBE | CUTyaLWiA.
OrlK-2.4 | MNMpoBoguTt UccnenoBaHus
CBOWCTB BELLECTB 1
MaTepuaros
MCMosbL30BaHNEM
CEPUNHOro Hay4yHoro
obopyaoBaHus
OlIK | CnocobeH OrlK-3.1 | MNpumeHsieT 3HaTb: TeopeTn4eckne oCHOBbI 6a30BbIx
-3 NPUMEHSTb TeopeTnyeckme u MeToAMK PU3MKO-XMMUYECKOrO aHanunaa;
pac4eTHo- nonyamMnupuyeckue
TeopeTnyeckme MOZENWN NPY PeLLeHNI YMeTb: peannsoBatb Ha nNpakTuke
MeToabl Ans 3aa4 XMMNYECKOM OCHOBHble MeTOoANKM PU3MKO-XUMUYECKOTO
N3y4YeHus1 CBOMCTB HanpaBreHHOCTK aHanu3a;
BeLLecTB U
NpOLECCOB C UX OlK-3.2 | Vicnonb3yeT cTaHaapTHOe | BnageTs: 6a30BbIMU METOAUKAMM
y4acTmem c nporpamMmmHoe XUMUYECKOW M 3NEeKTPOXMMMUYECKON
MCMNONb30BaHNEM obecneveHve npu TepMoOgNHAMUKN.
COBPEMEHHON pelleHnn 3ana4
BbIYVCIIUTENBHON XUMUYECKOW
TEeXHUKU HanpaBl1EHHOCTU
OrlK | CnocobeH OlNK-6.1 | lNpeacraenset 3HaTb: OCHOBHbIE (hOPMbI
-6 npeacraensATb pesynbTatel paboTbl B | camocToATenbHON paboThbl ¢ y4ebHON
pe3ynbTaTbl CBOEN BMOe oT4yeTa no | nuTepartypowm;
paboTbl B YCTHOW U CTaHgapTHonM dopMme Ha
NMCbMEHHON dhopme PYCCKOM 513bIKe YMeTb: cMcTemMaTnsmMpoBaTh 3HaHWS,
B COOTBETCTBUM C nonyYeHHble B X0A4e ayAUTOPHbIX 3aHATUN;
HOpMamu n OlK-6.2 | lNpeacraenset
npasunamu, nHdopmMaumio Bnagetb: OCHOBHbIMMU meTogamu
NPUHATBIMA B XMMUYECKOTO CoAepKaHus | MpeacTaBneHnst pesynbtatoB paboTbl B
npodeccnoHanbHo C y4yeToM TpeboBaHMM | BUOE OT4YeTa Ha PYCCKOM W aHIMUACKOM
M cooOLiecTBe oubnuorpadunyeckon A3bIKaX.
KynbTypbl
OlK-6.3 | lNpeacraenset
pesyneTatel paboTel B
BMOE Te3nCoB [OKNada Ha
PYCCKOM U @HrIIMNCKOM
A3blkE B COOTBETCTBMM C
HOpMaMuM U1 MnpaBunamMu,
MPUHATLIMA B XMMUYECKOM
coobLecTse
OlK-6.4 | F'oTOBUT Npe3eHTauuto Mo

Teme paboThl "
npeacTaensieT ee  Ha
PYCCKOM W @HITUIACKOM

A3bIKaX




12. O6beM AucUUNuHbI B 3a4eTHbIX eanHMuax/yac. — 15/540.

CDopma npoMexXxyTo4 HOW aTTeCcTaLWu 3ayem, sk3aMeH

13. TpyaoeMKocTb NO BUAaM y4e6HON paboThbl

TpyooeMKkoCcTb
Bug y4ebHom paboThbl Bcero Mo cemecTpam
3 4
AyauUTOpHbIE 3aHATUSA 348 178 170
nekuum 122 68 54
npakTu4eckme - - -
B TOM 4ucne: nabopartopHble 210 102 108
rpynnosble 16 8 8
KOHCynbTauum
CamocrosTensHas paborta 120 74 46
B TOM YuCrle: KypcoBasi paboTta (MpoekT) +
dopma NPoOMEXYTOYHOM aTTecTauum 72 36 36
WToro: 540 288 252

13.1. CopepxxaHue gUCLUMNIINHDI

Peanusauua pasgena

HanmeHoBaHne
Ne n/n OVCUMNNUHBI C
pasgena CogepxxaHue pasgena gUCUMNINHGI -
AVMCLARARHb MOMOLLLbIO OHNaWH-
Kypca, QYMK
1. Nekuun
1.1 MepBbIn 3akoH MpegomeT, 3agaun, metogbl U pasgensl uandeckon | YOMK «dusunyeckas
TEPMOANHAMUKMN. XumMun. TepmoguMHaAMUYECKU METOL WCCrEeAOBaHUA. | XUMMS 2K»
Tepmoxumus. XvMnyeckaa TepmoguHamuka. TepmoamHamunyeckue | https://edu.vsu.ru/cours
cucTembl. TepMmoagnHaMmmuyeckme napameTpbl COCTOSHUA | e/view.php?id=9899
CUCTEMBI. YpaBHeHne COCTOSIHMS. YpaBHeHne
COCTOSIHUSA naeanbHoro rasa. KoadhpurumeHT
CKvMmaemocTn. BupuanbHoe ypaBHeHME COCTOSHWMS.
YpaBHeHne BaH-gep-Baanbca. Kputnueckas

Temnepatypa. lMpvHUMN COOTBETCTBEHHbIX COCTOSIHUNA.
BHyTpeHHMe K BHelwHue napameTpbl. OOOOLWEHHbIE
cunbl M 060OLLEHHbIE KOOPAMHATBLI. OKCTEHCUBHbIE U

WHTEHCUBHbIE napameTpbl. Teopema Onnepa.
MapumanbHble MonfApHble BenuuuHbL.  [locTynat o
TepMoAnHaMmn4yeckoMm paBHoBecun. HyneBon 3akoH
TEPMOANHAMUKMN. TepmognHaMmnyeckui npouecc.
CamonpousBoribHble n HecamMonpon3BOIbHbIE,
paBHOBECHblE U HepaBHOBECHbIE, obpaTnmMble
(kBasuctatmyeckne) u  HeobpaTumble  MNPOLECCHI.

®PyHKUMM cocTosAHMA U yHKUMM npouecca. Noctynat o
CyLWEeCTBOBaHUN BHYTPEHHeW 3Hepruvi. Tennota u
paborta. MepBbin 3aKOH TEpMOANHAMMKHN.
OKBMBANEeHTHOCTb pPasfMYHbIX CrMocoboB nepegayn

3Heprmn. Pabota wu Tennota obpatumoro u
HeobpaTMmMoro NpoLEeCCOoB. TennoemKocTb.
MpymMeHeHMe nepBOro  3akoHa K  MNPOCTENLLMM

npoueccamMm € yy4acTveM ugearnbHOro rasa. JHTanbnus.
[MpumeHeHne NepBOro 3akoHa TEePMOAUHAMUKA K
MHOFOKOMMOHEHTHBIM 3aKPbITbIM cucTemam.
Xnmmyeckas nepemMeHHas. Kanopuyeckne
Koo uUMEHTbI. WCTUHHBIA U cpefHuA  TensioBOn
adhdoekT XMMUYECKON peakuuu. Tepmoxmmus.
CraHpapTtHble cocTosiHuA. 3akoH ecca n cneacTems U3

Hero. CraHOapTHble dHTanbnNuM oOpasoBaHMS W
cropaHusa BewecTtB. Kanopumetpusa. 3aBucumocTb
TennoBoro  addekrta  XUMUYECKOM  peakumm  OT

Temnepatypbl. YpaBHeHne Kupxroga: npubnmkeHHoe u
TOYHOEe pelleHne. CTeneHHble psabl TENTIOEMKOCTHU.




1.2

BTopoi 3akoH
TEPMOANHAMMKN.
OHTponusa un
TepMogNHaMMYeCKN
e noTeHumnansi
XUMUNYECKNX
peakuuin

HanpaBneHue CaMOnpOoOmn3BOSIbHbIX NpoLEeCccoB.
Moctynat TomcoHa. HekomneHcMpoBaHHasi TennoTa
Knaysuyca. lMpuvHumn agmnabatHOW HeAOoCTUXMMOCTM
Kapateogopu. NocTynat o cyLecTBoBaHUN 3HTPOMUM —
PYHKUMM COCTOSTHUSA U 0DOBLLLEHHON CUIbl B MpoLeccax
TennoobmeHa. YpaBHeHne BTOPOro 3aKoHa
TepMoguHaMuUKn Ons obpaTMMbiX W HeobpaTUMbIX
npoueccos. MpuHLMN BO3pacTaHns SHTPOMUN.
CraTtuctmnyeckoe TONnKoBaHue BTOpPOro 3aKkoHa
TepMoaAnHaMunkA. TepMoanHaMmmnyeckas BEpPOATHOCTb.
YpaBHeHve bonbuMaHa. PacyeT uaMeHeHust aHTponum
B pasnuyHbiX npoueccax. AOCOMOTHas 3HTpoMus
BewlecTBa. [Noctynat lnaHka. QHTpPONUS XMMUYECKON
peakumu.

0O6006LeHHoe ypaBHEHME MEepBOro U BTOPOrO 3aKOHOB
TepMOAUHAMUKN. dyHOameHTanbHble ypaBHeHUS
'mbbca. MpeobpasoBaHne Jlexangpa.
XapakTtepuctnyeckme ¢yHkumnM. TepMoanHamuyeckme
noTeHumansl. Kputepum CaMOonpon3BOSbLHOIO
NpoTEeKaHWs1 MPOLIECCOB W pPaBHOBECUS B 3aKPbITbIX
cuctemax. CooTtHoweHnss MakeBenna. YpaBHeHue
KnanenpoHa-Knaysuyca.

TepmognHammnyeckne noTeHumanbsl unOeanbHOro wu
peanbHoro rasoB. YpaBHeHue [unbG6ca-[iorema.
Jletyyectb. 3OHeprua [mMbB6ca XxumMMYecKon peakumun.
Xumunyeckun noteHunan. BnusHue TemnepaTtypbl Ha
TepMoAnHaMmn4eckme noTeHuymnansl. YpasHeHus mb6ca-
lenbMronbua. PacueT asHeprum [mM66ca Xumudeckon
peakumu.

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

1.3

TepmognHamumka
pacTBOPOB U
¢a3oBbIX
paBHOBECUI

TepmognHammnyeckaa  knaccudpmkaums  pacTBOpPOB.
WpeanbHble pactBopbl. [lpegenbHo pasbasBneHHble,
atepmarnbHble, perynsipHbie pacTtBopbl. XUMUYECKUN
noteHuman. YpaBHeHue [unb66ca-[iorema. 3akoHbl
Payna wn TleHpn.  AktuBHOCTb.  KoadhdpuumeHT
akTMBHOCTW. PaBHOBecue XuakocTb-nap. 3aKoHbI
'mb6ca-KoHoBanoea. [eperoHka.  KonnuraTuBHble
CBOMCTBA  pacTBOPOB.  3aKOHbl  PacTBOPUMOCTMW.
YpaBHeHne LUpenepa. 3akoH HepHcta. OkcTpakuus.
Kpuockonusa. 36ynuockonua. OcMoTU4ecKMe SBMEHUs.
YpaBHeHne  BaHT-[odda. OcCHOBHbIE  MOHATUSA
TEPMOANHAMMUKM ¢asoBbIX paBHOBECUIA.
CocraBnsowass u  KoMrnoHeHT. dasza. YpaBHeHue
cocTosiHMa asbl. YcnoBue Has3oBOro paBHOBECUS.
BbiBOA npaBuna gas M'mbbca 1 BapuaHTHOCTb CUCTEMBI.
pachuyeckoe onucaHne  asoBbIX  pPaBHOBECUMN.
Ouarpamma coctosiHus. [eTeporeHHble paBHOBECUSA B
OOHOKOMMOHEHTHbIX cucTemax. dasoBble nepexoabl
nepBoro M BTOPOro poga. JHeprns [wmbbca npu
a3oBbIX  MpeBpalleHUsX B OOHOKOMMOHEHTHbIX
cuctemax. TepmoamHamuMyeckui BbIBOA4 Auarpammbl
COCTOSIHUSI OLHOKOMIMOHEHTHOW CUCTEMbI C MOMOLLBIO
KPMBBIX  M300apHO-U30TEPMMYECKOrO  MOTeHuMana.
dasoBble nepexofbl YUCTbIX BELLECTB. YpaBHEHUE
KnanenpoHa-Knaysuyca. [uarpammbl COCTOSHUS BOAbI,
cepbl, ¢ocdopa. [llonmmopdHble npeBpalleHns B
OJHOKOMIMOHEHTHOMN cucTeme. 'eTeporeHHble
paBHOBECUSA B ABYXKOMMOHEHTHbLIX CUCTEMaXx. YCnoBus
paBHOoBecusi  da3. TepMOAMHaAMMYECKMA  BbIBO,
OCHOBHBbIX TMNOB anarpamm COCTOSIHUSA
OBYXKOMIMOHEHTHBIX CUCTEM C  MOMOLLBIO  KPMBbIX
n300apHO-N30TEPMNYECKOrO NoTeHumana. [ByxdasHoe
paBHOBECHUE: OBYXKOMMOHEHTHbIE CUCTEMBI c
HEOrPaHWYEHHOW W OrPaHUYEHHOW PaCTBOPUMOCTLIO
KOMMOHEHTOB.  [IBYXKOMMOHEHTHbIE ~ CUCTEMbI  C

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




3BTEKTUKOMN. leTeporeHHble paBHoOBeCUs! B
TPEXKOMIMOHEHTHbIX cucTemax. padpmueckoe
npeacTaBneHne coctaBa TPOMHBIX CUCTEM.

1.4

Xumunyeckoe
paBHOBeCUe

Ycnosuss  XMMUYECKOrO  paBHOBeCUs.  XMMUYeckoe
cpoacTtBo. 3akoH fgenctBytowmx Macc. KoHcrtaHTa
paBHOBecusa. M3oTepma Xxumumyeckon peakuumn BaHT-
Modpa. AHeprum Menbmronbua n Mbbca XMMmMYecKkmx
peakumi, WX CBA3b C KOHCTAHTOM paBHOBECUS.
PaBHOBECHbLIN BbIXO, NPOAYKTOB XMMUYECKON peakumu.
BnuaHve paBrieHnss Ha MOMOXEHWe paBHOBECUS.
3aBUCUMOCTb  KOHCTaHTbl  PaBHOBECUSI  XMMWYECKON
peakuMm OT TemnepaTtypbl. YpaBHeHWs u3obapbl U
N30X0opbl XMMUYeckon peakuun BaHTt-Modda. Tpetuin
3aKOH TepMogMHaMUKKN. PacyeT KOHCTaHTbl paBHOBECUS
peakumy npu  3agaHHonM  Temnepatype. MeTtoq
LLisapumaHa-TemkuHa.

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

15

OcHoBblI
XUMUYECKOMN
KUHETUKN U
KaTtanusa

MpuHUMNbI XMMUYECKON KUHETUKN.
deHomeHonornyeckas kKnHetuka. KnHeTuyeckuidi 3akoH
aencTeytowmx Mmacc. JNiumuTnpytowasa ctagus. KuHetumka
MPOCTbIX M CINOXHbIX XUMWUYECKMX peakuuid. MpuHUmMn
KBasucTaLMOHapHOCTH BoaeHwTenHa-CemeHoBa.
Teopun XMMUYECKOMN KMHETUKMW. 3aB1MCNMOCTb
KOHCTaHTbl CKOPOCTM OT TemnepaTypbl. YypaBHEHWE
AppeHunyca.  OHeprus  aktuBauuun.  [loBepxHOCTb
noTeHUManbHOM  3Heprun. Teopus  NepPexXoaHOro
COCTOSIHMS. QHTPONUS N SHTanbNNA akTuBauum. Teopus
aKTMBMPOBAHHOIO  KOMMIieKkca B MPUMEHEHUU K
MOHOMOJEKYNSAPHLIM peakuusiM. Peakummn B pacTBopax.
Katanus. OOwwe npuvHUMnbl Katanm3a. [OMOreHHbINn
katanun3. KWCNOTHO-OCHOBHLIN KaTanui. YpaBHeHWe
BpeHctena. ABTokatanms. [eTeporeHHbi KaTanua.
AKTMBHOCTb U CENEKTUBHOCTb KaTanu3aTtopoB. QHEeprus
akTmBauum KaTannTUyecknx peakumn. Teopus
MYNbTUNIIETOB Bananguna. Teopusi AKTUBHbIX
aHcambnen Kobosesa.

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

1.6

PaBHoBecHbIe
npouecchl B
pacTBopax
3NEKTPONTOB.

MpeameT n 3agadn  ANEKTPOXUMUKN. XUMUYECKME W
anekTpoxumunyeckne npouecchl. Knaccuyeckas teopus
3ANEKTPONIUTUYECKOWN auccoumaumm (AppeHuyc).
OKcnepuMeHTanbHble OCHOBbI Teopun. [lpunoxeHune
3aKoHa OEeNCTBYIOLWMX Macc K npoueccy anccoumauum B
pacTtBopax. HegoctaTtku Teopumn AppeHnyca.
MexaHnambl 06pa3oBaHWsi PacTBOPOB 3NEKTPOSIUTOB.
Ponb MOH-aMNONbHBLIX B3aMMOOENCTBUA B pacTBOpax.
ConbBaTauus (rvopataums) MoHa.
TepmognHammyeckne yHKUMM oBpas3oBaHMS MOHOB B
pacTBopax v Ux NPakTU4ecKoe onpeaerieHune.
MeXnoHHble B3aUMOLENCTBUSA B pacTBopax
3NEKTPONNTOB. MpuHUMMBI TEPMOANHaMMNYECKOTO
onucanus. CpeaHnn NOHHLIN KO3 PULIMEHT aKTUBHOCTMU
N cpefHssi MOHHas akTMBHOCTb. Bbibop cTaHgapTHOro
coctosHusa. [paBuna Jlbtouca—Pengana. [lpasuno
BpéHctena. MNMpeanockinikm 1 OCHOBHbIE BbIBOAbLI TEOPUA
pacTBOPORB CUITbHbIX 3rekTponuToB [ebas—Xokkens.
OCHOBHbIE MONMOXEHUST TEOPUM KUCIIOT U OCHOBaHUN
Bpéncrena—Jloypn. ConpsKeHHbIE KMCNOTHO-OCHOBHbIE
napbl. [poTtonuTnyeckoe W  aBTOMNPOTONUTUYECKOE
paBHOBECUS. NoHHoe npou3seneHune BOAbI.
BogopogHbii nokasatenb. KoHCTaHTa KUCIOTHOCTM W
KOHCTaHTa OCHOBHOCTMW. CreneHb npoTtonusa.
KncnotHo-0CHOBHLIE OydepHkle pacTBOpbI.
MponsBeaeHne pacTBOPUMOCTH " ycroBsue
obpasoBaHus  ManopacTBOPMMBIX  MOPOKCUAOB B
pacTBopax.

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

1.7

MOHHbIN TpaHcnopT

OCHOBHbIE MEXaHN3MbI MOHHOIO TpaHCnopTa.

YIOMK «Pusunyeckas



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

B pacTBopax
3MEeKTPONNTOB

TepmMoanHaMmmnyeckue ycrnoBusi BO3HUKHOBEHUSI NOTOKOB
andbdyaum, murpaumm, KOHBEKLUN. DNEKTPOXMMUYECKUIA
noteHuman. CooTHoweHne  HepHcTa—3nHWTENHA.
Oudbdpysna B pactBopax anekTponuTtoB. [loHATME O
andy3noHHOM noTeHuunane.

OnekTpuyeckas nNpoBOAMMOCTb pacTBopoB
ANEKTPONUTOB: yaenbHasa, MongpHas. JnekTpuyeckas
NoaBWXHOCTb MOHOB. [lpedenbHas  anekTpudeckas
NoaBWMXHOCTb MOHOB. 3akoH Konbpaylwa v crneacTtsus
M3  Hero. Mpasuno  BanbaeHa—llucap)xeBckoro.
AHOMarnbHas 3rekTpornpoBOAHOCTbL WMOHOB. BrinsiHue
pasnuyHblX  (PaKTOpOB  Ha  3NEKTPONpPOBOAHOCTb
pacTBopoB. Yucna nepeHoca WMOHOB M MeToObl WX

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

penakcauuoHHoe TopMoxeHus. JAddektbl BuHa wn
Hebas—danbkeHrareHa. dpdekt Papages.

N3mepeHne  3nekTpornpoBOAHOCTM  pPacTBOpPOB  C
NPUMEHEHWEM TMOCTOSIHHOIO UM MEePEMEHHOro  TokKa.
KoHayKTOMeTpryeckoe TUTpOBaHUE.

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

1.8

TepmognHamumka
reTeporeHHbIX
ANEKTPOXUMMNYECKNX
cuctem

MoTeHumnansl, XapakrepusytoLme anekTpuyeckoe
COCTOSAHME dasbl: NOBEPXHOCTHbIN, BHELUHWHA,
BHYTPEHHUN.  XUMUYECKMA W JNEKTPOXUMUYECKMUIA
noTeHunanbl 4acTul. BOJ‘IbTa—I'IOTeHLI.I/IaJ'I. FanbBaHu-
noteHuman. T[loHATME SnEeKTPO4HOro  MoTeHumana.
YpaBHeHne HepHCTa [ns paBHOBECHOIMO ranbBaHu-
noteHumana " paBHOBECHOIO 3NEeKTPOAHOro
noteHumana. CTaHOapTHbIN BOOOPOAHbIA  3NEKTPOoA.
Tabnuubl CTaHOApPTHbIX SMEKTPOAHbIX MOTEeHLUanoB.
Psapg HanpsikeHuidn meTanmnos.

PaBHoBecHas anekTpoxumudeckass uenb. [lpaBuna
3anucu. HanpsbkeHve uenu, CBs3b C MNOTeHUManamu
OTAEnbHbIX  anekTpogoB. AHOO WM kKatogq B
anekTpoxummdeckon uenu. OCHOBHOE ypaBHEHUe
ANEKTPOXUMMYECKOW  TEpMOgMHaAMUKW.  YpaBHEHUe
'Mb66ca—T enbmMmronbLa ans Hanps>KeHus
3NEKTPOXUMMUYECKON Lienu.

Knaccudpmkaums anektpogoB. 3nektpoabl | popa.
OnekTpoabl Il poaa. KanomenbHbIn "
xnopuacepeodpsiHbIv 3NEeKTpOoAbl. OkuncnutensHo-
BOCCTaHOBUTENbHbIE anekTpoabl. [lpaBuno JloTepa.
XVHIMOPOHHbIM -~ anekTpod. [asoBble  anekTpogpl.
BopopogHbin  anektpod. KucnopogHbld  9nekTpoa.
Ownarpamma 3neKkTpoXmMMU4eckon YCTOMYMBOCTU BOAbI.
MoteHuwan [oHHaHa. MemOpaHHbI  MNoTeHuMan.
NoHcenekTuBHble anekTpoabl. CTEKMAHHbBIA 3NEKTPOA.
Onddy3snoHHbIN noteHuunan " MeToabl ero
3MTMMUHMPOBAHMS.

Knaccudukaums ANEKTPOXNUMMNYECKNX Lenen.
®dusmyeckne uenn. KoHUeHTpauuoHHble Uenu ©Ge3
nepeHoca W C MNEepeHocoM. XUMMUYECKME Lemnu.
XMUYeckme UCTOYHMKM TOKa.

MoTeHunomeTpuss n ee BO3MOXHOCTU. OnpegeneHue
yncen nepeHoca n KO3 PULMEHTOB aKTUBHOCTM UOHOB,
CTaHAapPTHbIX 3MNEKTPOAHBLIX NoTeHLManos,
npoun3BeaeHNs  pacTBOPMMOCTM  MaropacTBOPUMbIX
3NEKTPONINTOB NOTEHLMOMETPUYECKNM METO0M.
[MoTeHUMoOMeTpU4EeCcKoe TUTPOBAHNE.

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

1.9

KnneTtuka
3NEKTPOAHBIX
NPOLIECCOB.
OneKkTpoxnummudecka
1 KOPPO3US

Onektponusep. AHOO M KaTog B 3fEKTpPonu3epe.
3akoHbl Papapges. OTkNoHeHUs1 OT 3akoHoB Papapges.
Bbixog no Toky.

IMNOTHOCTb TOKA M CKOPOCTb 3NEKTPOAHON peakunn.
Monspusaums anekTpoaa. MHoroctagumnHocTb

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

ANEeKTPOAHbIX npoueccos. Jlnmutupyowasa cragus
anekTpogHoro npouecca.lloHaTne o nepeHanpsxeHun
cTagun nepexopa 3apsga, OUddY3UKU, XUMUYECKOU
peakuuu, Kpuctannmsauum.

Teopus anyanoHHoro nepeHanpsxeHus.
OudpysnorHHbin - cnon  HepHcta.  BonbTamnepHble
XapakTepuUcTUKK (nonapusaunoHHbIe KpuBble)
anekTpoga B criyyae 3amMedneHHon  anddysuu.
MpenenbHbIN AU dY3UOHHBIN TOK.

Teopua 3amegneHHoro nepexoja 3apsga. BrnuvsHue

noTeHuuana Ha  CKOpOCTb  nepexoja  3apsaja.
YpaBHeHne  Batnepa—®onbmepa.  KoadduumeHTsl
nepeHoca. Tok obmeHa. BonbTamnepHoble
XapaKTepUCTUKN (nonspusaumnoHHble KpuBbIE)

anekTpoAa B criydyae 3amMefneHHOro nepexoga sapsja.
YpaBHeHuve Tadens.

Apncopbuus " ANEKTpoKanNUNNspHbIe KpuBbIE.
MoTeHuwan HyneBoro 3apsga. YpasHeHue JlunnmaHa.
[1BOVIHON anekTpuYeckuin CNon Ha rpaHuLe mMeTanna u
pactBopa. EMKOCTb [BOWHOrO 3neKTPUYECKOro Cros.
MopenbHble npeactaBneHnss O CTPOEHUU [OBOWHOIO
3NEKTPUYECKOro Crnosi.

OnekTpoxummdeckas kopposusa metannos. Kopposusa ¢
BOAOPOAHOM M C KUCNOPOAHOW Aenonspusaumen.

MoTeHuman «kopposun. Tok Kopposuu. [uarpammbl
OBaHca M WX 3HayeHue. AKTMBHOE, NaccuMBHOE M
TpaHCNacCMBHOE COCTOsIHME MeTanna. AHogHas WU
KaTtoaHas 3awumTa. MpoTekTopbI. UHrmbutopsl
KOppOo3uMu.

2. NpakTn4yeckue 3aHATUA

He NpedycMOoTpeHbl y4eOHbIM NiTaHoM

3. JTabopamopHbie pabombi

3.1 MepBbI 3aKoH OnpepeneHne  TennoTbl  oGpas3oBaHus  TBepaoro | YOMK «dusnyeckas
TEPMOANHAMUKM. pacTtBopa XumMuns 2K»
Tepmoxumus. Onpegenexne TennoTbl guccoumauun cnabon kucnotol | https://edu.vsu.ru/cours

Onpegenexve TennoTbl rmgpaTauumn conum elview.php?id=9899
OnpepenexHve  TennoTbl  OKUCMEHWS  LLL@BENEBOM

KMUCNOTbI

OnpegeneHve TEMMOEMKOCTU XWUOKMX W TBEpAbIX

BELLLECTB

3.2 BTopow 3akoH N3mepeHune TemnepatypHoro koaddpuumnerHta 34C YOMK «dusnyeckas
TEPMOANHAMUKM. XUMUS 2K»
OHTpOonMA un https://edu.vsu.ru/cours
TEPMOANHAMUNYECKU elview.php?id=9899
€ noteHumans.l
XUMUYECKNX
peakuunn

3.3 TepmogmHamuka Kpuockonus. Onpepnenexne MOMSAPHON mMaccbl | YOMK «dusnyeckas
pacTBOpPOB U BelllecTa XUMUS 2K»
¢ra3oBbIX Kpuockonusi. Onpegnenexne ctenenn | https://edu.vsu.ru/cours
paBHOBECUI 3NEKTPONIUTUHECKON Anccoumaumnm elview.php?id=9899

OnpepeneHne koadpduUMEHTa pacnpegeneHus mnopa
Mexagy OpraHN4eckum " HeopraHM4ecKknm
pacTBOpUTENSIMA

[BYXKOMMOHEHTHbIE cucTembl c OorpaHM4YeHHON
pacTBOPMMOCTbLIO B XXWAKOM COCTOSHMM  (cucTema
deHon-sBoaa)

TpPEXKOMMNOHEHTHbIE ~ CUCTEMblI C  OrpaHU4YEeHHOWN
pPacTBOPMMOCTbBIO B XXMAKOM COCTOSHUM

3.4 Xumunyeckoe XvMnyeckoe paBHOBecuMe B cucTeme noama kanus — | YOMK «dusnyeckas
paBHOBecue xnopvg xenesa () XUMUsA 2K»

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

3.5 OcHoBbI [floMoreHHo-KaTanuTMyeckoe okucneHve mnogupa kanusa | YOMK «Pusnyeckas




XUMUYECKOW nepcynbaTomM aMMOHUS XMUs 2K»
KMHETUKN 1 KaTanutnyeckoe pasnoxeHue nepokcuaa sogopoaa https://edu.vsu.ru/cours
Katanusa KuHeTuka rugpornusa ykcycHoro aHruapuaa elview.php?id=9899
KnHeTuka pacTtBopeHus cyrnbdaTa kanbums B Boae
KnHeTnka oMmbineHus atunaueTara
3.6 PaBHoBeCHbIe OnpeneneHne NOHHOTO NPon3BeaeHNst BOAbI YOMK «dusnyeckaa
npoveccol B HaxoxageHve koHCTaHT obpasoBaHunini OfHOAAEPHBIX xumua (2 cemecTtp)»
pacTBopax KOMMEKCOB MeTannos https://edu.vsu.ru/cours
3NEeKTPOnnTOoB. Onpegenexuve KOHUEHTpaLNOHHOM KOHCTaHTbI | e/view.php?id=2084
auccoumaumm
cnabor KucnoThbl
OnpepeneHne TepMoguHaMNYeCKon KOHCTaHTHI
auccoumaumm
cnabor KucnoThbl
Onpepenexve KOHL,EeHTpaLMOHHOM KOHCTaHThI
rmaponmsa conu
Onpenenexve nponsseneHns pacTBOPUMOCTHU
TpyAHOPaCcTBOPMMOM conu cepebpa
Onpepenexve nponsseneHns pacTBOPUMOCTHU
TPYAHOPACTBOPMMOIO rmapokcuaa
Onpepenexve TepMoANHAMUNYECKMX KOHCTaHT
paBHOBeCUS
OKMUCINUTENbHO-BOCCTAHOBUTENbHbLIX peakLmii B TBEPAbIX
anekTponuTax
3.7 MoHHbIN TpaHcnopT | NamepeHne cobcTBEHHON anektpudeckon | YOMK «Punanyeckas
B pacTBopax NpoOBOAMMOCTM  BOAbl  WNW  BOAHO-OPraHWYecKoro | xumms (2 cemecTp)»
3NEKTPONnNTOB. pacTBopuTEns https://edu.vsu.ru/cours
Onpegenexuve npeaensHon mMonspHon | el/view.php?id=2084
3NEKTPONPOBOAHOCTUN CUMBHOMO ANEKTPONUTA
lMpoBepka 3akoHa pasbaeneHuns OcTeanbaa
OnpegeneHve  KOHCTaHTbl  Aguccoumauum  yKCyCHOM
KMCMNOTbI B pasHbIX PacTBOPUTENSAX
OnpegeneHve 4ucne nepeHoca WMOHOB MeTOOOM
OBVXYLLLENCS rpaHnLbl
OnpegeneHve 4ucrne nepeHoca WOHOB MeTOOOM
MmtTopda
KoHgykTomeTpuyeckoe TMTpoBaHue
3.8 TepmoanHamumka Peanusauua anektpoga | poga w onpegeneHne | YOMK «®Punsnyeckas
reTeporeHHbIX CTaHOapTHOro noteHuuwana xumua (2 cemecTp)»
anekTpoxummdecknx | Peanusaums asnektpoga |l poga u onpegeneHue ero | https://edu.vsu.ru/cours
cuctem CTaHOapTHOro noteHumana elview.php?id=2084
Peanunsauus OKVUCNNTENbHO-BOCCTaHOBUTENBHOIO
anekTpoga W onpegerneHne  ero  CTaHAapTHOro
noteHumnana
[a30BbI BOAOPOOHLIN 9NEKTPOS
MOHOCENEKTMBHBIN CTEKMSHHbBIA 31IEKTPOA
M3amepeHne HanpsKeHUs KOHLEHTPaUMOHHOM uenu u
onpegenexHve anggysmoHHoro noteHumana
3.9 KunHeTtuka M3mepeHne emKoCTM [BOMHOro anekrpuyeckoro crnosi | YOMK «dusnyeckas
3NEKTPOAHbIX Ha TBepooOM 9nekTpoge Mnpu  MOMOWM  MocTa | xumus (2 cemecTp)»
NpOLIECCOB. nepemMeHHOro Toka https://edu.vsu.ru/cours
OnekTpoxumuyecka | [NonyyeHne ranbBaHOCTATUYECKOM KpuBOW 3apsikeHus | efview.php?id=2084
1 KOPPO3KS Pt(Pt)-anekTpona B cepHoW Kucnote
MeTannos N3yyeHrne BNuMsiHUSE cocTaBa pacTBOpa Ha KpuBble

3apsKeHns
anekTpoaa
Wcecneposanne agcopbumm aTomapHoOro Bogopoga Ha
NNaTMHUPOBAHHOW NnaTMHE METOAOM  LMKIUYECKON
NWHENHOW BOSibTaMnepomMeTpum

Onpenenexune ancopbumoHHoM NceBLOEMKOCTH
BOAOpPOAA Ha nnatMHe MeToAOM cnaja noTeHuvana
npv pa3oMKHYTOM Lienu nonspusaumm

ONeKTponn3 BOAHLIX PAaCTBOPOB 3M1EKTPOSINTOB
M3yyeHne 3aKOHOMEPHOCTEN aHOLHOIO pPacTBOPEHUS

nnaTMHUMpPOBaHHOIO nnaTnHOBOIo
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Meau B XNOPUAHBIX 3NeKTponuTax
MN3yyeHne KMHETMKM BOCCTAHOBMEHUA KUcriopoda Ha
CTaLMOHApHOM  MEOHOM  OneKkTpode B KUCHbIX
XMOPUAHBIX UMK CynbdaTHLIX pacTBopax

MN3yyeHne KMHETMKM BOCCTAHOBMEHUA KUcriopoda Ha
BpaLlaloLLEeMCs AUCKOBOM dNeKTpoae

NccnenoBaHne BRMSIHUSA WHMMBUTOPOB Ha  KMHETUKY
aHOAHbLIX U KaToAHbIX MPOLIECCOB Ha Xernese B KUCIOoi
cpene

WNccnepgoBaHune paboTbl KOPPO3MOHHOTO aleMeHTa

13.2. Tembl (pasgenbl) AUCUUNIIUHBLI U BUAbI 3aHATUX

Buabl 3aHaTU (4acoB)
Ne HanmeHoBaHVe TeMbl oYYy ——
n/n (pasgena) gueumnnnuHbl Jlekumn | JlabopaTopHble paGoTa MK Bcero
MepBbI 3aKoH
1 | TepMOANHAMUKN. 14 20 15 1 50
Tepmoxumus.
BTopow 3akoH
TepMoanHaMuKN. SHTponus
2 | n TepmoguHammyeckne 12 20 16 2 50
noTeHumanbl XMMUYECKNX
peakuumn
TepmoanHamuka pacTsopos 18 20 14 > 54
N ha3oBbIX paBHOBECUN
Xummnyeckoe paBHOBecHe 10 20 15 1 46
OCHOBbI XMMN4eCKOn 14 22 14 > 52
KMHETVKU 1 KaTanmaa
MoaroToBka K 9Kk3aMeHy 36 36
6 PaBHoBeCHbIe npoLiecchl B 14 26 10 5 52
pacTBopax 3NeKTPONnToB
7 MOHHbIN TpaHCcnopT B 12 o8 12 5 54
pacTBOpax 3NeKTPONnTOB
TepmogmHamumka
g | PABHOBECHbIX 3MEKTPOAHbIX 14 o8 12 5 56
cucTeM.
OneKkTpoxumuyeckune Lienw.
KuHeTuka anekTpogHbIX
npoweccog. [JBonHon
9 | aneKTpU4ecKunin Crom. 14 26 12 2 54
SnekTpoxnummyeckas
KOppO3us MeTansoB
[NogrotoBKa K aK3ameHy 36 36
Wtoro: 122 210 192 16 540

14. MeToan4eckue ykasaHmAa Ans odoy4yarowmxcs no 0CBOEHNIO ANCLUNIIUHDbI:

[Mpn 0CBOEHMU NMEKUMOHHOIO MaTepuana Heobxoaumo paboTaTe HE TONbKO C KOHCMEKTaMM NEKLMIN, HO U C
PEKOMEHAOBAHHON y4ebHOM 1 MeToAUYECKON nuTepaTypon. JlabopaTopHblie 3aHATUS NO U3yYyaemMow AUCUUNIIHE
npoBoasaTcs Anst 1) 03HaKOMIMEHUSA C TEOPETUYECKOW OCHOBOW paboThl, 2) OCHOBHBIMWU MPUEMAMWU N TEXHUKOMN
6esonacHocTn npu paboTe C Mcnonb3yembiMn Npudopamn n peaktTvBamu, 3) BbINMOMHEHUSA 3KCMNEPUMEHTanNbHOW
yactn pabotbl, 4) 06paboTKM 3KCNEPMMEHTarbHbIX Pe3ynbTaToOB M NPEAOCTaBNeHNs UX AN npeaBapuTenbHON
NpOBEPKM NpenofaBaTernto.

3awuta nabopaTopHon paboTbl NMPOBOAWUTCS C LENbK BbISIBIEHWS YPOBHS OCBOEHMS MaTepuana no
TemaTuke paboTbl CMOCOOHOCTM AaTb MPaBWIIbHYIO TPAKTOBKY pe3ynbTaTam, MOMYyYEHHbIM MpU  BbIMNOSTHEHWU
paboTbl. 3awmTa paboTbl 3aknoyaeTcsa B opopMneHun paboT, ycTHon Becefe npenogaBaTenst Co CTy4EHTOM Mo
nony4eHHbIM B paboTe pe3ynbTaTaMm Y OCHOBHbLIM TEOPETUYECKUM MOHATUSAM MO TEME paboThl.

KOHTponb OCBOEHWsi TEOPETMYECKOrO MaTepuana MpPOBOAMTCA MNOCne MpOCAyLWMBaHUSA CTygeHTaMu
NEKUMOHHOrO MaTepuvarna rno Kaxaow Teme B BUAE KOMSOKBMYMa.

K ak3ameHy OonycKalTCA TOMbKO CTYAEHTbI, BbIMNOMHMBLLUME W OTYMTaBLUMECS MO BCEM NabopaToOpHbLIM
paboTtam, NpegyCMOTPEHHbIM Y4eOHbIM MaHoM.




Mpn peanusaumm OUCUMNAMHBI C  UCMOMb30BaHMEM AUCTAHLUMOHHBLIX 0Opa3oBaTeNbHbIX TEXHOOMMN
NCMNOMb3YITCA WHCTPYMEHTbI  3NEKTPOHHON MHAOPMaLMOHHO-06pasoBaTenbHon cpegbl BIY  «3nekTpoHHbIN
yHuBepcuteT BIY» (https://edu.vsu.ru) n/vnn “MOOK BI'Y” (https://mooc.vsu.ru), cepBucbl BUAEOKOH(EPEHLIMIA
(BigBlueButton), aneKkTpoHHas noyTa, MeCCEHKEPbI U COLICETH.

15. lNepeyeHb OCHOBHOW W [OOMNONHUTENLHOM nUTepaTypbl, PECYPCOB WHTEpPHeET,
HeobXoAUMbIX ANl OCBOEHUSI AUCLUMNIIUHDI

a) OCHOBHas nutepartypa:

Ne n/n McTOYHMK
EpemuH B.B. OcHoBbI 06LLen 1 hrandeckon xumun : y4eb.nocobme ansi cTya. BoiCL. y4eO.
1 3aBefieHun, 00y4y. No HanpaeneHuto «Xmumusy / B.B. EpemuH,. A.A. bopLieBckuin. —

HonronpyaHeivi : HTennekt, 2012. — 847c.

OamackuH B.B. OnekTpoxumus : [yuebHoe nocobue ans ctya., obyd. No HanpaBneHUo NOAroT.
2 "Xumna"] / b.6. DamackuH, O. A. Metpun, I'. A. Unpnuna .— W3a. 3-e, ncnp. — CaHkT-
Metepbypr [1 ap.] : NaHb, 2015 .— 670 c.

EpemuH, B.B. OcHoBbI omanyeckorn xumun. Y4ebHoe nocobue B 2 4. / B.B. EpeMuH .— 3-e nag.
3 an. — Mocksa : BUHOM. Nabopatopus 3HaHui, 2013 .— 322 c. — (Y4ebHuk ons BbiCLUEN
wkonbl) .— <URL:http://biblioclub.ru/index.php?page=book&id=214231>.

6) gononHUTenbHasa nuTepaTtypa:
Ne n/n MICTOYHUK

4 EpemuH E.H. OcHOBbI XMU4eckon TepMogMHaMuKK : ydebHoe nocobure onsa cTyd. XuUMm. crew,.
yH-ToB / E.H. EpemnH .— M. : Boicwags wkona, 1974 .— 340 c.
MonTtopak O.M. TepmoanHamuka B U3NYECKON XUMUN : YH4EOHMK ONA XUM. Y XUM.-TEXHON.
cney. By3oB / O.M. MNMonTtopak .— M. : Bbicw. wk., 1991 .— 318 c.
Ctpombepr A.I'. dusmnyeckas xumus : Y4ebHUK ans XuMmnyeckmx cneumansHocTen sy3os / A.l.
6 Ctpombepr, .. CemyeHko. : nog peq. A.lI. Ctpombepra. — 7-e uag., ucnp. — M. : BbiCw. LK.,
2009 .— 527 c.
®dusunyeckas xumus : B 2 kH. / K. C. KpacHoB [u ap.]. - KH. 1: CTpoeHune BellecTBa.

5

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

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

9 OTkMHC IN. Pnsmdeckas xumus ; B 3-x vyactax / [.91kuHc, [x. e Mayna. —YacTtb 1.

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

BaxuH H.M. TepmoanHammuka gnst XMMUKOB : Y4€OHUK A4ns cTya. By30B, 00yY. no

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

BanpamoB B.M. OCHOBbI XMMUYECKOWN KUHETUKM U KaTanmaa : y4eb. nocobue ansa CTyd. Xum.

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

PomaHoBckuin b.B. OcHoBbl xumnyeckon knHetukn / 6.B. PomaHoBckui. — M. : Ok3ameH, 2006.

12
—415c.

13 EpemunH E.H. OCHOBbI XMMWUYECKOWN KUHETUKM : y4ebHOoe nocobue ans cTtyd. XmMm. dak. yH-ToB /
E.H. Epemun .— 2-e n3aa., gon. — M. : Beicwas wkona, 1976 .— 373 c. : vn., Tabn.

14 OamackuH B.6. OcHOBbBI TEOpETUYECKON INEKTPOXMMUM : y4eb. nocobure anga cTyd. XMud. creL,.
By3oB / b.b. [lamackuH, O.A. NeTtpun .— M. : Bbicluas wkona, 1978 .— 238 c.

15 HamackuH B.5. BBegeHne B anekTpOXMMUYECKYHO KMHETUKY : y4eb. nocobue onsa cTyg. Xum.

cneud. yH-ToB / B.B. damackuH, O.A. MNeTtpun .— M. : Bbiclias wkona, 1983 .— 399 c.
16 Baroukun B.C. OcHoBbl anektpoxumun / B.C Barouknin. — M. : Xumus, 1988 .— 399 c.
PoTtuHsH AJ1. TeopeTtuueckas anektpoxummsa / A. J1. PotunsH, K. L. TuxoHos, L. A. WowurHa. —

1 0 Xvmus, 1981 — 422 ¢.

18 Mamannos H.A. Onekrtpoxumusa pacteopoB / H.A. amanos .— 3-e n3a., ucnpae .— M. :
Xumunga, 1976 .— 488c.

19 Hukonbckui B.11. MoHocenekTuBHble anekTpoabl / b.MN. Hukonbckuii, E.A. MaTteposa .— J1. :

Xumus. JleHunHrp. ota-Hune, 1980 .— 239 c.

MpakTukym no dmanyeckomn xumun. TepmoanHamuka : y4eb. nocodbve ons cryq. By3oB, 00y4. no
20 HanpaBreHuo «Xumusa» u cneuunanbHocTn «Xumus» / E.MN.Arees [u ap.] : noa pea. E.lN.AreeBa,
B.B. JlynnHa. — M. : Academia, 2010.- 218c.

MpakTnyeckue paboTel No duanyeckon xmumum : y4eb. nocobue / HO. . Akynosa [n gp.] ; MNMog
peq. K.I. MuweHko n ap. — 5-e naa., nepepab. — CI16. : MNMpodeccus, 2002 .— 384 c.
Wartanos A.A. NpakTnkym no pmanyeckon xmmum : y4eb. nocodme ans cTya. XMmMu4. u XUMUKO-
TexHon. cned. By3oB / A.A. Watanos, U.K. Mapwakos .— M. : Bbicwas wkona, 1975 .— 284 c.
23 [MpakTrKym No anekTpoxumum : y4eb. nocobue ons xumud. cney,. Bysos / b.6. JamackuH [v gp.].

21

22



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

— M. : Bbicuu.ik., 1991 .— 287 c.

duanyeckan xmmus B Bonpocax n oteetax: KuHeTtuka. Anekrpoxmmus : y4eb. nocobue ans

cTya. XxuMm. cneu. yH-ToB / E.M. KysHeuoBa [n gp.]. — M. : Miag-Bo MI'Y, 1981 .— 264 c.

o5 KpaTkuii cnpaBo4YHUK hnsmko-xummdecknx sennyumH / noa pea. A.A. Paeaoens, A.N.
MoHomapeBol . — M. : Bepbym-M, 2008 .— 230 c.

26 TepmoanHamMmM4eckne CBONCTBA UHAMBUAYaNbHbLIX BELWECTB : cnpaBs. u3g.: B 4-x 1./ J1.B. lNypeny

[v ap.]. — 3-e u3a., nepepab. u paclumpeHHoe .— M. : Hayka, 1978-1982.

Hobow [1. AneKkTpoxMMn4eckne KOHCTaHThI : crnpas. Ans anektpoxumukos / [. Jobow. — M. :

Mwup, 1980 .— 364 c.

CnpaBo4yHuK no anekTpoxumun / nog ped. A.M. CyxotuHa .— J1. : Xumus . JIEeHUHrp. oTA-Hue,

1981 .— 486 c.

24

27

28

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

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

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

16. NMepeyeHb y4e6GHO-MeTOANYECKOrO 0b6ecneyeHUs Ansi CaMOCTOATeNIbHOW paboThl

Ne n/n MCTOYHUK

1 COopHWK NpUMEPOB 1 3agad No anekTpoxummm : ydebHoe nocobue / [A.B. BeegeHckuin n gp.] .—
CankT-leTepbypr ; Mockea ; KpacHogap : JlaHb, 2018 .— 204 c.
JTabosuu, J1. 3agaum no dmaunyeckom xmmmum ¢ pewexmamm / nog pea. HO. B. dununnosa .— M. : Mup,

2

1972 —442c.

COopHWK 3aga4 No TEOPETUYECKON ANEKTPOXMMUM : y4ebh. nocobure ansa cTya. By3oB, oby4y. no cneu.
3 "TexHonorns anekTpoxnmuyeckmx nponssoacTs" / nog peq. ®.M. Kykosa .— M. : Boiclwias wkona,

1982 .— 159 c.

4 EpemuH B.B. 3aga4yHuk no domsnydeckon xmmum / B.B. EpemuH [1 gp.] — M. : Ok3ameH, 2003. — 318 c.
MpakTukym no puanyeckon Xummm : 4ns cTyq. Xum. dak. scex goopm obyyvenus / N.K. MapLuakos [m
5 ap.]. Y. 1: Xumnueckasn tTepmogmHammka .— 2002 .— 88 ¢. —
<URL:http://mww.lib.vsu.ru/elib/texts/method/vsu/feb03023.pdf>.

KnHeTuka XMMMUYECKMX 1 AMEeKTPOXMMUYECKMX NMPOLIECCOB. NEKTPONPOBOAHOCTD : MPAKTUKyM NO cheL.
6 011000- Xumus / Cocrt.: A.B. BeeaeHckuii [n gp.] — Boponex : JIOIN BI'Y, 2003. -

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

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

COopHWK NnpumMepoB 1 3agad No prUsnyHeckon XuMun : onsa cTyd. xumud. dak. Bcex popm obydeHust /
8 cocT.: KpaBueHko T. A., BeeageHckuin A.B., Kosagepos O. A. - Y.I: Xumnyeckasa TepmognHammuka .—
2002 .— 63 c. — <URL:http://mww.lib.vsu.ru/elib/texts/method/vsu/feb03021.pdf>.

COopHWK NnpuMepoB 1 3agad No prUsnyHeckorn XuMun : onsa cTyd. xumud. dak. Bcex popm obyyeHust /
9 cocT.: BeegeHckuin A.B., KpaBueHko T.A., Kosagepos O. A. - Y.2: Xumnyeckasa TepMoagnHaMmnka .—
2002 .— 67 c. — <URL:http://mww.lib.vsu.ru/elib/texts/method/vsu/feb03022.pdf>.

C60opHUK NpUMepoB 1 3agay No anekTpoxumum ; y4eb. nocobue / coct.: A.B. BeegeHckuii [u gp.] .—
10 BopoHex : UIMNL BI'Y, 2010. - Y. 1: PaBHoBeCHbIe NpoLIeCChl B pacTBopax anekrponutoB .— 39 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-03.pdf>.

C60opHUK NpMepoB 1 3agay no anekTpoxumun : y4eb. nocobue / coct.: A.B. BeegeHckni, C.A.

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

17. OOpas3oBaTenbHbleé TEeXHONIOMMU, WUCNONib3yeMble TMpU peanu3aumm y4ebOHoMn
ANCLUMNIINHBbI, BKNOYaA AUCTaAHUUOHHbIe obpa3oBaTtenbHblie TexHonoruu (AOT,
3neKTpoHHoe oby4yeHue (30), cmewaHHOe 06y4eHue):

Mpn peanusauun yyebHOM ANCUUNANHBI UCMOMB3YKTCH ANEMEHTbI ANEKTPOHHOrO 0by4eHus n
pasnuyHble  OUCTaHUMOHHble  obpasoBaTtenibHble  TeXHomnormu, nosponswwme obecneunBaTb
ornocpefoBaHHOe B3avMOAeNCcTBME (Ha paccTosHWMM) npenogasaTternen u obyyarlwmxcs, BK4Yas
WHCTPYMEHTbI ~ 3NEKTPOHHOM  MHAOpMauUMOHHO-0Opa3oBaTenbHoM  cpeabl  BIY  «OnekTpoHHbIN
yHuBepcuteT BIY» (https://edu.vsu.ru) w/vnn “MOOK BIY” (https://mooc.vsu.ru), npoBeaeHve
BebvHapoB, BMAEOKOH(epeHUMn (B TOM 4ucne C npumeHeHuem cepsucoB Zoom, Discord n gp.),
B3aMMOAENCTBUE B COLICETSIX, MOCPEACTBOM 3M1IEKTPOHHOM NOYTbI, MECCEHKEPOB.



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

18. MaTepuanbHO-TeXHUYECKOe obecneyeHMe AUCLUNIIUHDI:

YcTaHoBKM Ans N3MEePEHNA TENnJ10BbIX Sd)(beKTOB, KPMNOCKOMnN4YeCKnx I/I3MepeHVIl7I, onpeageneHnd
ANEeKTPOonpoBOAHOCTH; y'-le6HbIl7I KOMMMEKC « XUMUSI»; MOHOMEpPbLI, TepMOCTaThbl, MOTEHUNOCTAaThl,
ANEeKTpOoabl, AJIEKTPOXNMNYECKMNE a4YenKu, MyJ'IbTI/IMeD,I/IIZHOG o60pynosaHV|e.

19. OueHou4HbIe cpeacTBa ANA NpoBeAEeHUA TEKyLen U NPOMEXYTOYHOW aTTecTauumn

MopsigoK OLUEHKM OCBOeHMs1 obyvarwummucss yd4eGHOro MaTepuana onpepensietcs
coaepXaHMem cneayowmx pasgenos AUCUUNNUHBIL

HanmeHoBaHne UHankaTop(bl

N | paspena ucumnnie ng%m ,El,(ﬂ)Tl/l)KelElSlH) OueHouHble cpeAcTBa
(moayns) KoMneTeHunn

MepBbI 3aKoH KomnnekT TectoB Ne 1,

1 | TepMOaUHAMUKN. OrliK-1 OrK 1.1-1.3 JlTabopatopHkle paboTsl,
Tepmoxumuns KoHTponbHas pabota Ne 1
BTopow 3akoH
TepMOANHAMUKN.

OHTpONHS 1 OrK-2 oK 2.1-2.4 Komnnekr rectos Ne 1,

2 JlTabopaTtopHkle paboThl,
TepMoAnHaMUteckine KoHTponbHasi pabota Ne 1
noTeHumnansi
XUMUYECKNX peaKumn
TepmognHamumka KomnnekT TectoB Ne 1,

3 | pacTBOpOB 1 hazoBbIX OrlK-3 OrliK 3.1-3.2 JlabopaTtopHble paboThl,
paBHOBECUI KoHTponbHas pabota Ne 1
Xnmnyeckoe KomnnekT TectoB Ne 1,

4 | paBHOBecue OrKk-3 OMnK 3.1-3.2 Na6opatopHble paboThbl,

KoHTponbHas pabota Ne 1
OCHOBbI XMUYECKON KomnnekT TectoB Ne 1,
5 | KWHETUKM 1 KaTanusa OnK-6 OrK6.1-6.2 JTabopatopHble paboTsl,
Pedepar Ne 1
PaBHoBecHbIe KomnnekT TectoB Ne 2,

6 | npouecchl B pacTBopax OrllK-3 OrnkK 3.1-3.2 JTabopatopHble paboTsl,
3NEKTPONNTOB. KoHTponbHas pabota Ne 2, Pecbepat Ne 2
MOHHBIN TpaHCcnopT B KomnnekT TectoB Ne 2,

7 pacTtBopax Orl1K-3 OlnK 3.1-3.2 JTabopatopHble paboThl,
3NEKTPOSINTOB. KoHTponbHas pabota Ne 2

Kypcoas pabota
TepmognHamumka KomnnekT TectoB Ne 2,

g | reTeporeHHbix OrlK-1 OnK1.1-1.3 JlabopaTtopHble paboThl,

3NEKTPOAHBLIX CUCTEM. KoHTponbHas pabota Ne 2
Kypcoas paboTta

KnHeTnka anekTpogHbIxX KomnnekT TectoB Ne 2,

NpOLIECCOB. JlabopaTtopHble paboThl,

9 | SnekTpoxumuyeckas 82E2 SEE g}ég KoHTponbHas patoTa Ne 2,

KOppo3us meTansos. B Pedepar Ne 2
KypcoBas pabota
KomnnekT TectoB Ne 1,
[MpomexyTovHasa aTTecTaums KomnnekT TectoB Ne 2,
dopma KOHTPOSNS — 3a4eT, IK3aMeH Komnnekt KMM Ne 1
Komnnekr KMM Ne 2

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

20.1 TeKywmMMn KOHTPOJb yCNeBaeMoCTn

Tekywaa aTTectaums NPOBOAUTCS B COOTBETCTBUM C [lonoxeHnem O Tekyllen arrectauum
obyvalowmxca no nporpammMamMm  Bbicwero obpasoBaHuMs  BOpOHEXCKOro  rocyaapCTBEHHOro
yHuBepcuTeTa. Tekylas aTTectaunsa npoBoanTca B oopmax: YCTHOro onpoca (MHAMBMAyasrbHbIN Onpoc,
dpoHTanbHaa 6ecena); NMUCbMEHHbIX paboT (KOHTpOnbHble paboTbl M pedepaTbl); TECTMPOBAHUS;
OLEHKM pe3ynbTaToB NpakTU4eckon aeatenbHoCTU (nabopaTopHble paboThl).



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

CPEeacTB:

TecTOBbIE 3agaHNA

KomnnekT TtectoB Ne 1

JI.X.H., JIOII.

Hanpagnenue noaroroBku / crieruanbHocTh 04.03.01 - Xumus
Hucuurnna Ouznyeckass XUMUs

®dopma oOydeHnst ouHast

Bun kontposs tect

Bup arrecranuu tekymas

KonTpoabHo-n3mepuTeabHbIii maTepnan Ne 1
1. B xakom u3 mporeccoB paboTa paclIupeHUst HAEaTbHOro ra3 OyzeT Oonblie:
a) B I30TePMHYECKOM B) B M300apHOM
0) B U30XOPHOM T) B aquabaTnueckoM

2. Temnnosbie 3pHeKTl XUMUUECKUX PEAKIHI P TIOCTOSHHOM JaBJICHHHU U IIOCTOSIHHOM 00beMe:
a) TIepPBbIH MEHBIIIE BTOPOTO B) OHM PaBHBI MEXTy COOOM
0) nepBslii OONbILIE BTOPOrO T') BO3MOXKHBI BCE BapHAHTBI

3. DOHTaNbNUs XMMHYECKOH PEaKIMK paBHA €€ TEIUIOTE MPHU MOCTOSHCTBE:
a)V, T B) MHBIE NTapaMETPbl U UX COYCTAHUS
0)P, T T) HAKOTJa HE paBHa

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

5. TemnnoBoi 3G deKT XUMHUYECKOI peakui C POCTOM TeMIIepaTyphl:
a) Bcera MOBBILIACTCS B) HE U3MEHSCTCS
0) Bceraa yObIBaeT T') MOXKET KakK MOBBIIIATHCS, TaK U YObIBaTh

YTBEPXAIO

3aBenyromuii kadeapoit
(uznyeckor XuMuH
0O.A. Kozanepos
_._.2023

6. 1y HEKOTOPOH CONIM SHEPIUs Pa3pyLUEHUsI KPUCTAJUIMUECKO peleTky Oobilie, Y4eM CyMMapHas TEIUIoTa COJIbBaTallui KaTHOHA 1

aHHOHA (110 MOAYITIO0). DTO 0003HAYALT, YTO MPOLIECC PACTBOPSHUS COMH:
a) DK30TEPMHUUCH B) TEIUIOBOM 3 (EKT OTCYTCTBYET
0) SHIOTepMHUUCH T') BO3MOXKHBI BCE BapUAHThI

7. Tlouemy TeruioTa HEUTpPATU3ALMU CUIIBHBIX KUCIOT OJIMHAKOBA, HO OTJIMYAETCs OT TEIUIOThI HeUTPaInU3aliy clabbIX KUCIOT?

Pa3BepHyTHIii OTBET:

IIpenonaBarens

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



JA.X.H., I011.

Hanpagnenue noarorosku / crieranbHocTh 04.03.01 - Xumus
Jucrummaa Ousznyeckas XuMus

®dopma 00ydeHus OqHast

Bun kontposs tect

Bun arrecranmu tekyas

KontpoasHo-n3mMeputeabHbIii MaTepuan Ne 2

1. DHTpOMHS CaMONPOU3BOIBHOTO MPOIIECCa B U30JIMPOBAHHON CHCTEME:
a) MOBBIIIACTCS B) HE U3MCHSECTCS
0) yObIBaeT T) BO3MOXKHBI BCE BapHaHTHI

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

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

_ . .2023

3. CpaBHuTe Mexay coOOHM 3Ha4UeHHs: SHTPONHUS 1 MOJb KPHCTANINYECKOro BemiecTBa (Skp) W SHTporust 1 MOJb ero HapoB MY TOH ke

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

4. O BO3MOXXHOCTH TNpOTCKaHUA XUMUYECKON pe€akuuu B SaKpBITOf/'I CUCTEME IIPpU P,T = Const CIIEAYET CyAUTD 110 3HAKY U3MCHCHMUS:

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

5. SHCPFI/IX I'enbMronblia B xone CaMOHpOHSBOJ’ILHOﬁ XUMHUYECKON Ppeakuuu 1pu rnoCToAHCTBE €CTECTBEHHBIX ITapaMETPOB!

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

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

a)V,S B) MHBIE ITApaMETPbl U UX COYETAHUS
6)P, S ') HUKOTJa HEe paBHa

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

Pa3BepHyTHIii OTBET:

IIpenonaBarens

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



Hanpagnenue noaroroBku / crieruanbHocTh 04.03.01 - Xumus

Jucrummaa Ousndeckass XUMUAsS
®dopma 00ydeHus OqHast

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);
T') COYeTaHHEM ITUX ITapaMeTPOB.

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

0) pacTBOpHTEIID;
B) pacTBOp.

3. Kak u3MmeHsieTcs XUMHYECKUI MOTEHIMal KOMIIOHEHTa B IIpolecce

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

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

a) B U€AJIBHOM PAaCTBOPE;

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

JA.X.H., I011I.

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

_ . .2023

CaMOINPOM3BOJIBHOTO MepeXxoia W3 OHOW (hasbl B APYTYIO 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) W(A) = u(B)
I') BO3MOJKHBI JIFOOBIE COOTHOLICHHUS B 3aBUCUMOCTH OT YCJIOBHIA

a) u(A) > w(B)
6) 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 OTBEYaeT:

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 OHEprus I'nb6ca xuMHYECKOM pe€aKkunu U3MEHACTCA C pOCTOM AKTUBHOCTHU (KOHHCHTpaHI/II/I) HUCXOJHBIX BCIICCTB:

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

2. Kax sneprus ['n06ca XuMuuecKkol peakiiuy H3MEHsETCs ¢ POCTOM TeMIIepaTyphl:
a) TIOBBIIIACTCS,
6) yObIBaeT;
B) HE U3MEHSETCS,;
I') MOXKET MEHATHCS CIIOKHBIM 00pa3oM.

3. KoHcraHTa paBHOBECHs] XMMHYECKOH PEaKIUM C POCTOM T€PMOIMHAMHUYECKOI aKTUBHOCTH MCXOIHBIX BEIIECTB:
a) TIOBBIILIACTCS;
6) yObIBaeT;
B) HE U3MEHSETCS
I') BO3MOXKHBI JIFOOBIE BapHUAHTBL.

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

5. C poCTOM KOHIICHTPALIMH PEAreHTOB PAaBHOBECHBIN BBIXOJ MPOLYKTOB XHMHUYECKON PEAKIIUH:
a) MOBBIIIACTCS;
0) yObIBaeT;
B) HE H3MEHSICTCSL.

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

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

Pa3BepHyTHIii OTBET:

(uzmdeckolt XumMun
O.A. Kozaznepos
_ . .2023

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



YTBEPXJIAIO

3aBenyromuii Kadenpoit

(uzmdeckolt XumMun

II.X.H., JIOII. 0.A. Kozanepos
. .2023

KoHnTposibHO-U3MepHUTeIbHbIH MaTepual Ne 5

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

a) paBHO HYITIO

0) OospIe HyIs

B) MEHBIIIE HYIIS

I') OTJIMYHO OT HYJIS

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

3. CKopoCTh XMMHUECKOH peakiy IPpH YBEIHISHNH €€ SHEPTUH aKTHBALIIH:
a) MOBBIIIACTCS
0) yObiBaer
B) HE M3MEHSETCS
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 CTaIUN

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 CTAIUI

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
. .2023

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 MOTEHIHAN (a3bl CyMMHPYETCSl M3 BHELIHETO U TIOBEPXHOCTHOTO;

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 MOTCHIIHAIIOB.
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 conbBaTHOIT 000/104Ke KAKOr0 U3 IBYX HOHOB C Z1 =Z2 COAEPXKUTCS OOJIBIIEe YHUCIO MOJIEKYI PACTBOPUTEIIS:

a) y MoHa C OOJBIINM KPHCTAIUIOXUMHUYECKIM PaJHyCOM;

0) y MOHA C MEHBIIIMM KPUCTATIOXUMHYECKUM PaJHyCOM;

B) HE 3aBHCHUT OT pa3Mepa HOHa.
4. Kakoe u3 yTBEpKICHHUI 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 AUCCOLMALMU CONM OMHCHhIBACTCS ypaBHeHHeM:  KA=v.K*+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 npecTaBisieT paBHOBECHbIH OKUCINTENbHO-BOCCTAHOBUTEIIBHBIN AJIEKTPOLL:

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 Ipou3BeaeHus Boaibl U sTHiioBoro cnupra Kw(H20)=10"* 1 Kw(C2HsOH)=10"%. B HeiitpansHOM BOAHOM U
STaHOJIBHOM PacTBOPaX OJAWHAKOBON KOHIIEHTPALMH KAaKOH-THOO CUIIBHON COMU:
a) pH(H20)>pH(C2HsOH);
6) pH(H20)<pH(C2HsOH);
B) pH(H20)=pH(C2HsOH);
10. Kaxoe u3 crnemyroux BIpaKeHUH He sABiseTca ypaBHeHHeM [ n06ca-I enpmromneiia:

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

11. MonsipHast 37eKTpONpOBOAHOCTb PACTBOPA HIIEKTPOIINTA YBEIHYHUBACTCSA C POCTOM TEMIIEPaTyphl. ITO 00YCIOBIEHO IJIaBHBIM 00pa3oM:
a) I3MEHEHHEM MEXaHU3Ma ePEeHOCa HOHOB;
0) CHIDKCHHEM KHHEMaTHYECKOU BA3KOCTH;
B) M3MEHEHHEM JIMDJICKTPUUECKOI POHUIIAEMOCTH.
12. Tok obmena anekrpoxumuueckoii OX,Red-peakimmu:
a)He 3aBHCHT OT aKTHBHOCTEH PEarcHToB;
0) 3aBHCHUT OT aKTHBHOCTH O0OMX PEarcHTOB;
B) 3aBHCHT OT aKTUBHOCTH JIMILIb OJIHOTO M3 PEarcHTOB.

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



YTBEPXJIAIO

3aBenyromuii Kadenpoit

(uzmdeckolt XumMun

II.X.H., JIOII. 0.A. Kozanepos
. .2023

Hanpaenerue noarotoskm / cneymansHocTb 04.03.01 - Xumus
JOucumnnuna dusnyeckas xumus

®opma 0byueHnst o4Has

Bwug koHTpons TecT

Bwup atTecTauum TekyLlas

KoHTponbHo-3MepuUTenbHbIn Matepran Ne 2
1. KOHCTaHTa 1 CTENEHb AMCCONMAIIMH IEKTPOIUTHYECKON TUCCOMAIMH Caboro SIEKTPOIUTa CBA3anbl cooTHomennem: K=a?C/(1-a). Tlo
Mepe pocta KoHLeHTpanuu pactsopa C uro npousoizer ¢ K:
a) yBEITUUUTCS; 0) yMeHbIIUTCS; B) HE U3MEHHTCS.

2. IIpu qudpdy3un KaTHOHA M aHHOHA B BOJHOM PacTBOPE CHIIBHOT'O AIEKTPOIIMTA CKOPOCTH JBH)KEHHUSI HOHOB O4€Hb OBICTPO
BBIPaBHUBAIOTCA. JTO CBSI3aHO:
a) ¢ BeIpaBHMBaHNEeM Kod(dunmenToB mudpy3nn HOHOB;
0) c BEIpaBHMBaHHEM HX Kod(duIeHToB TpeHns;
B) C HAJIOXXEHHEM MUI'PALHOHHOTO OTOKA, BBI3BAHHOTO IPaAneHTOM I (y3HOHHOro noTeHnuana, Ha qud ¢ y3noHHbIH TOTOK;
T) ¢ 00pa30BaHHEM HOHHBIX JTBOHHUKOB.
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 3JIEKTPUYECKUI CIIOH Ha I'PaHMIIE IIATHHBI ¢ aOCOIOTHO YHCTOH BOJIOI:
a) na; 0) Her; B) BO3HHUKAET, HO OBICTPO MCUE3aeT.

5. Kakoii 13 napamMeTpoB rUIpaTaIUU OTAEIBHOTO HOHA MOXKET OBITh OIPEe/IeNIeH IKCIIEPUMEHTANIBHO:
a) peayibHast TEIUIOTa TUIpaTalluHy;
0) XxuMHYeCKas TETJIOTa FHApaTaluy;
B) HU OJIVH.
6. [ToTenuua Kakoro 13 3J€KTPOJOB He 3aBUCUT OT pH cpenpl:
a) BOJIOPOTHOTO;
0) XUHTUAPOHHOTO;
B) KaJIOMENBHOIO;
T') CTEKJITHHOTO.
7. Kakoe u3 ycioBuii BbIOOpa CTaHIAPTHOIO COCTOSIHUSA JUIsI KOMIIOHEHTOB PAacTBOpPA 1EKTPOJIUTA SBIAETCS 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 coemHEHUs1 MOXET ObITh U3roroBieH 3nekrpon Il poxa, oOpaTumblit mo nonam Br:
a) LiBr; 6) KBr; B) AgBr.
9. Mnst pactBopa 1 monb/i1 NazSOs + 1 mons/nn H2SO4 noHHas cuna paBHa:
a) 4 Monb/1; 6) 5 Monb/; B) 6 MOJIB/JI.

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 0) T=298 K B) mo0ObIx 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) N3MECHEHNEM YrCIia HOCUTENEH 3apsaa;

B) HApaCTAOIINM BIHMSHAEM MEXMOHHBIX B3aUMOIEHCTBHUMH.

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



YTBEPXJIAIO

3aBenyromuii Kadenpoit

(uzmdeckolt XumMun
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Hanpaenerue noarotosku / cneumansHoctb 04.03.01 - Xumus
JOucumnnuna dusnyeckas xumus

®opma 0byueHnst o4Has

Bwug koHTpons TecT

Bwup atTecTauum TekyLas

KoHTponbHo-u3meputenbHbIN maTepuan Ne 3

1. DHeprus Kakoro M3 MeXYaCTHYHBIX B3aMMOJEIHCTBHI B pacTBOpe 3JIEKTPOJIHWTa Hanbojee PEe3KO 3aBHCHT OT PACCTOSHHS 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 POJIH.
3. Pa3iu4arorcs Ji HANpsDKEHHUS! SJIEKTPOXMMHYECKUX TICTICH:
() Pt|Mz|L| Mz, Pt(+) wm (-) Pt|Mz| Mz1| L | Mz, Pt (+)
a) 1a;
0) Her;
B) Pa3IMYAIOTCS 110 3HAKY, HO HE TI0 BEJIHIHHE,
I') pa3IMyYaroTcs Kak 110 3HaKy, TaK U M0 BEJIMYUHE.
4. Pa3nuuue MEXy XUMHYCCKHM U 3JIEKTPOXMMHYECKUM MOTEHIHAIAMH HOHOB 1-r0 COpTa 0053aTeNIbHO HYXHO YYHUTHIBATh IPU ONUCAHUU
PaBHOBECHBIX IPOLIECCOB:
a) B 00beMe pacTBOpa NEKTPONINTA,;
0) Ha rpaHuIle pa3zieia NPOBOAAIINX (a3,
B) B 000HX CITy4asx.
5. OnexrponoM I pona siBisercs:
a) Ag | AgCl|Cl-; 6) H | Hz; B) Ag' | Ag; r) Cu®* | Cu*.
6. KoahuupeHT akTHBHOCTH HOHA C POCTOM €0 KOHLEHTPALMH B PACTBOPE:
a) Bcer/ia MoBBIIIACTCS;
0) Bcerza yObIBaerT;
B) HE M3MCHSIETCS,
I') CHI)KAeTCsl, @ 3aTeM BO3pAaCTaeT.
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) COJISTHOW KUCIIOTOM; 0) TMMOHHOU 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) cBoOomHYyIO SHEprito ['Hb0ca KaTOqHON peaKium;

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>pH2; 0) pHi<pH2; B) pH1=pHz;
12. Hanpsoxenue nerm Cu / Cu?* / Hg(Cu), Cu:
a) TOJIOXKUTENBHO; 0) oTpHUIATENBHO; B) PaBHO HYJIO.

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

Bug koHTpons Tect

Bup atTectauum Tekywas

KoHTponbHo-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 ITOMOIIHM KaKOTO 3JICKTPOZia Hellb3sl ITOTCHIIHOMETPHYECKH ONPEAeINTh KoHIeHTparuto pacrsopa HCI :
a) CTEKIITHHOTO;
0) XUHTHAPOHHOTO;
B) PTYTHOCY/Ib(HATHOTO.

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

_ . .2023

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 ITOJIAPHU3aIMOHHBIM COIIPOTUBJICHHUEM CTAINH IIEPEXOAA 3apsa:

a) C HU3KUM 10 ; 0) C BBICOKMM 10 ; B) HE 3aBHCHUT OT 10 .
4. TTosiBNIeHHE TBOMHOIO 3JICKTPHYECKOO CIIOS HA IPAHMIIE pas3/jesa METalul- BOJHBIN PacTBOP 3JICKTPOIUTA 00YCIOBICHO:
a) pacTBOpPEHHEM MeTallia; 0) angcopOuuel HOHHBIX KOMIIOHEHTOB PacTBOPa;
B) a/1copOILIKeil MOJIEKYIT BOJIBI; I') BCEMH 3THMH MPUYHHAMH.

5. YeM NPUHIMIHAAIBHO OTJIHYAIOTCS XUMHUYESCKHE 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') IOPSIKOM 3aIUCH SIICMEHTOB IICTIH.
6. K xakoMy THITY OTEHIIHAIOB OTHOCHTCS TTOTeHIHa JloOHHAHA:
a) Bonbra-noreHumar;
0) ['anbBaHK-TIOTCHITHAT,
B) SNICKTPOHBIA TOTCHIINAT;
I) peaibHbIi MOTEHIMAT.

7. OddexTsl 3meKTPoHOPETHYECKOr0 M PENaKCAllMOHHOTO TOPMOXKEHUsSI NPU MUTPAlUM HOHOB B PACTBOPE 3JIEKTPOIUTA C POCTOM €ro

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

8. Ha xaToaHO# nonspu3almoHHON KPUBOM HETIOABMIKHOTO 3JICKTPo/ia OOHApykeHa 00J1acTh OTHOCHUTENBHOH HE3aBUCUMOCTH TUIOTHOCTH
TOKa OT MEPEHAIPSDKEHUS, IPUUEM BPAILEHHE IEKTPOAA MPUBOJMUT K POCTY INIOTHOCTH TOKa. KMHETHKa KaTOHON peaKuuH:

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

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

a) Mr00BIX KOHLIEHTpALuii;
0) pa30aBJCHHBIM;
B) KOHIICHTPHUPOBAHHBIM.
11. K kakoMy Tumy ¢usndeckux terneit ornocutes nemnsb (—)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 CTEIICHH JICCOLMALNN C HAIPSHKEHHOCTBIO OIS,
B) M3MEHEHHEM IOJIBHYKHOCTH HOHOB € YaCTOTOH MEPEMEHHOT0 TOKa;
I') ©3MEHEHHEM CTETICHH JTHCCOLIMALNHN C YaCTOTOI TOKa.

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



Mpumepbl 3aaaHui ANA 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 pasHo 51596 Ila, a mpu 723 K — 107991 Ila. Paccunrars: 1) KOHCTaHThI paBHOBECUS IIPU
9TUX TeMIIepaTypax; 2) sHTanbnuo auccoruanuu 1 mons HgO.

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

MOJIBI)KHOCTH MOHOB B PacTBODE.

0
2. Beruncnuts E 0, H,0Pt

0
0,,H,0[Pt

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

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

+4H30" + 4¢ = 6H.0 E
Tembl pechepaToB
PecpepaT Ne 1

MpUHUMNBI XMMUYECKON KNHETUKMN.

deHoMeHoorn4yeckas KMHeTuKa.

KnHeTnyeckuin 3akoH AENCTBYHOLLMX MacCC.

Jinmntnpytowaa cragus.

KnHeTrka NpoCTbIX XMMUYECKUX peakLmi.

KnHeTrKa CroXHbIX XUMUYECKUX peaKkuuni.

MpuHUMN kBasuctaumoHapHocTn bogeHwTenHa-CemeHoBa.

3aBUCMMOCTb KOHCTaHTbl CKOPOCTU OT TeMrnepaTypbl.

YpaBHeHne AppeHuyca. QHeprust aktusauuu.

10. lNoBepXxHOCTb NOTEHUMASNTBHON 3HEPTUW.

11. Teopusa nepexogHOro COCTOAHUS.

12. Teopusa akTMBMPOBAHHOIO KOMMIEKCA B NPUMEHEHUN K MOHOMOMEKYIAPHBLIM 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 akTMBauun KaTanuTUYecKnx peakuumn.

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 conbBaTtHas (rmgpaTHasi) 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. CTyneH4aTas guccoumaumsi KOMNIeKCHbIX COeAUHEHN B pacTBOpaXx.

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

9. DkcnepumeHTanbHoe onpeaeneHne KOHCTAHT MOHHbIX paBHOBECUIA B pacTBOpaXx.

10. Teopus kncnot n ocHoBaHu BpéHcTena-Jloypu n coBpeMeHHasi CUHTeTUYeCcKas HeopraHnveckas



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 3JTEKTPOXMMUYECKOW TEePMOAMHAMUKA U MPUMEpPbl ero npakTU4eckoro
Ncnonb3oBaHuS.

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

16. MexaHn3Mbl BOCCTaHOBMEHWS MONEKYNSPHOro KMCAopoaa B KUCNbIX U LWeNOoYHbIX cpedax. Koppoaus
C KncrnopoaHon genonspusaumen.

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

18. OCHOBHbIE MNONOXEHUA N BbIBOALI TEOPUU AMDAY3MOHHOTO nepeHanpskeHns. KuHeTtuka
BOCCTaAHOBIIEHMSI MOMNEKYNSAPHOIO KNCIOPOAa Ha MHEPTHbLIX MeTannax.

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

20. NMpocTble 1 CrnoXxHble ANeKTpoabl B ANEKTPOXUMUMN. DNEKTPOXUMUYECKUA MEXAHU3M KOPPO3UK
MeTannos.

21. CoBpeMeHHble NpeacTaBrieHns O NacCMBHOM COCTOSIHUM MeTarnos.

22. Kopposus meTansnoB B KOHTaKTe.

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

20.2 NMpomexyToyHas aTrectauus

MpomMexyToyHas aTTecTaums MNpPOBOAUTCSH B COOTBETCTBUM C [loNoXeHnemM O MpOMEXYTOYHOM
aTTecTaummn obyvarowmxcsa no nporpammam Bbiclwero obpasoBaHus BOpoHeXCKoro rocyaapCTBEHHOIro
yHuBepcuteTa. [lpomexyTodHasa aTTectauusi nposoamtcs B ¢popmax: 3ayeta (3 m 4 cemecTpbl),
ak3ameHa (3 n 4 cemecTpbl), KypcoBon paboThl (4 cemecTp).

KoHTponb ycneBaemMocTu Mo AUCUMMNIIMHE Ha 3a4yeTe OCyLLeCTBNAeTCa No pesynbTaTam TekyLluen
aTTecTtaumm, ecnv 3agjaHusi TeKywen aTTectauumn BbIMOMHEHbl HE MeHee, YyeM Ha 75 %. B cnyuae
OTCYTCTBUS YAOBMETBOPUTENbHbLIX pPe3ynbTaTOB TeKyllenW aTTecTauum KOHTPOSib YyCneBaemMoCTu Mo
ANCUUNIINHE Ha 3a4eTe OCYLLEeCTBNSAETCS C MOMOLLbIO OLEHOYHbIX CPeacTB, NpeAcTaBneHHblx B n. 20.1.

Kputepum oueHnBaHus Ha 3a4eTe:
Kpurtepuu oneHrBaHus TEKyIIEH yCIIEBAEMOCTH [IIkana oneHoK
OOygaromuiicss BiameeT TEOPEeTHYECKUMH OCHOBAMH 110 JaHHOMY pasleny 3adreHo
¢$u3nvecKol XUMHUH WM 3JIEKTPOXUMHUHM, 3HAET OCHOBHBIC MOHATHS U ONpENEIICHHS,
WUTIOCTPUPYET OTBET NMPUMEPaMH, GakTaMu, IPUMEHSITh TEOPETUUECKUE 3HAHUS IS
pelIeHHsT TNPaKTUYeCKHX 3anad. Bo3MoxHO, YTO oOOydYarouuiics IpH OTBETE
JONYCKaeT OMMOKH, KOTOpbIE CHOCOOCH HCIPaBUTh IO YKA3aHHUIO MpPerojaBaTens.
Bo3smoxxHo,  oOywaromumiicss  HMCHBITBIBAET  TPYAHOCTH NPH  NPUMEHEHUH
TEOPETHYECKUX 3HAHMHN IS PELICHHs] IPAKTUYECKUX 3aAad, HO OPUEHTHUPYETCs Ipu
00CY)KJICHUU BO3HUKIIMX TPYAHOCTEH C IPENOAABATEIEM.
OOyuaromiics ~ OE€MOHCTPUPYET  OTpPBIBOYHBIEC,  ()parMEHTapHbIE  3HAHUS He 3auteno
TEOPETHYECKUX OCHOB IO IAHHOMY pasieny GU3NUYeCKOH XUMHUH UIIH JIEKTPOXUMUH,
JONyCKaeT TpyoOble OMIMOKHM MPH NPUMEHEHUH TEOPETHUECKUX 3HAHUM s PEIeHHs
MpaKkTUYecKuX 3azady. He Biameer OCHOBHBIMHM IOHSTHSMH, ONPEACICHUSIMH H
MpUMepaMH, WUTIOCTPUPYIOLIMMH OCHOBHBIE 3aKOHOMEPHOCTH (PU3MUECKOH XUMHH.
He cnocoGeH mpuMeHsITh TeOpEeTHYECKHE 3HAHUS JUIs PEIIeHHs TPAKTUUECKHX 3aa4.

KypcoBas paboTa ¢ noknagom u npeseHTaumen

MpumepHbIe TeMbl KYPCOBbIX paboT
OIEKTPOOKNCIIEHNE OPraHMYECKOro BELLIECTBA HA METANIIMYECKOM MM CMNITABHOM 3MNeKTpoae
OnEeKTPOXMMUNYECKNE CBONCTBA BOAHBIX PACTBOPOB OPraHMYecKuX KUCIOT
OIEKTPOXMMNYECKNE CBOMCTBA BOAHO-OPraHMYEeCKNX pacTBOPOB OPraHNYeCcKnx KUCnoT
OnEKTPOXMMUNYECKNE CBOMCTBA BOAHbLIX PACTBOPOB HEOPraHUYECKMX KACIOT

PoONPE



5. KoHcTaHTbl paBHOBECUSA SMEKTPOXMMUYECKNX NPOLIECCOB

6. KopposnoHHOe noBeaeHne MeTanmnoB 1 CNnaBoB B BOOHbLIX pacTBopax

7. KopposnoHHOe noBedeHne MeTanmnoB 1 CNNaBoB B BOAHO-OPraHN4eCKNX pacTBopax

8. [OuddysnoHHas KMHETUKa KaTOAHOro ocaXaeHus metanna

9. AHoOHOe pacTBOpeHMWe chnnasa B BOOHOM pacTBope

10. OnpepgeneHne  koadhdumumeHta  amcddysmm  MOHOB  MeTanna B BOOHbIX — pacTBopax
ANEKTPOXMMUYECKNMN METOAAMMU

11. ManbBaHU4YeCKNE 3NEMEHTHI

Kputepum oLieHMBaHWs KypcoBoWn paboThbi:

YpoBeHb
Kputepun oueHnBaHns KOMNeTeHUMN cchopmMupoBaH LWkana oueHok
HOCTU
KOMMETEHLNI
Obyyarowutics camocmosimesibHO nodbupaem memoduky | [loebiweHHbIl OmnuyHo
nposedeHuUs1  3KCMEpUMEHMa, nposodum  aKcriepuMeHm c ypOB8eHb
cobnodeHuem  HOpM  MeXHUKU  6e3onacHocmu,  rpuUMeHsiem
cmaHOGapmHoe rnpozpaMmMHoe obecrieyeHue U crieyuanu3uposaHHble
6asbl  OaHHbIX, a makke  meopemu4yeckue  modenu U
rnonyamnupudyeckue Memodbl npu  obpabomke  pe3ynbmamos,
epaMomHO  uUHmMeprnpemupyem  pe3ynbmambl  3KCrepuMeHma,
onupasicb Ha 6a3oeble 3HaHUsi 8 obracmu c¢pusudeckol xumuu U
anekmpoxumuu, copmynupyem 6bi8odbl. Ogopmisem omyem 1o
pesynbsmamam pabombl o cmaHdapmHol ¢hopme C y4emom
mpebosaHuli  bubnuozpacbudeckol  Kynbmypel, npedcmasnisem

rpe3eHmauuro rno meme pabomsi.

Obyyarowuticss ¢ nomowbro rpernodasamesis nodbupaem mMemoOuKy ba3zoenll Xopowo
rnpoeedeHusi  3KCrepuMeHma, nposodum  3KcriepuMeHm c yPOBEHb
cobnodeHuem  HOpM  MEXHUKU  6e3omacHOCMU,  HEYy8EepPeHHO
npumeHsiem  cmaHOapmHoe  rpoepaMMHoe  obecriedeHue U
crieyuanusupogaHHblie ba3bl OaHHbIX, a makxe meopemu4yecKue
modenu U nofyamnupudeckue — mMemodbl  rpu  obpabomke
pe3ynbmamoe, donyckaem He3Ha4YumersibHble owubku 8
UHmMeprpemayuu pesynbmamos 3KcrnepumeHma. B ogopmneHuu
omyema o pe3ynbmamam pabombl UMEHMCS HEe3HayumesibHbIe
OmkKrioHeHuUs1 om mpeboesaHuli cmaHOapmos. lpeseHmauusi No meme
pabomei npedcmasrieHa ¢ 3aMedyaHUsIMU.

Obyyarowutica 3ampyOHsemcsi nodobpamb daxe ¢ rnomowbio | [lopozosnbil Ydoenemeopu-
npenodasamernsi MemoOuKy rpoesedeHusi aKcrepuMmeHma, npoeooum YPO8EHb meribHO
9KCriepumMeHm ¢ cobrmodeHueM HOPM MmexHUKU 6e3onacHocmu, He
criocobeH npumeHsimb cmaHOapmHoe rpozspamMmMHoe obecriedyeHue u
crieyuanusuposaHHble ba3bl 0aHHbIX, @ MmaKxe Mmeopemu4yecKkue
molenu U nofnyamrupudeckue  mMemoObi  ripu  obpabomke
pesynbmamos, Ooryckaem cepbe3Hble owubku 8 UHmMeprpemayuu
pe3ynbmamog 3KcriepumeHma. B ogopmneHuu omyema o
pesynbmamam pabombi UMEMCS 3Ha4umesibHble OMKIOHEHUS om
mpebosaHuli cmaHdapmos. [lpezeHmauuss no meme pabombi
rnpedcmasrsieHa ¢ 3amevaHusMu.

Obyvarowutics He crocobeH e6bibpamb MemoOuKy Mpo8edeHust - Heydoenemeopu-
aKcriepumeHma, He cobrmodaem HOPpMbI MEXHUKU 6e3ornacHocmu, He mesibHO
MoXem MpuMeHsImb cmaHOlapmHoe rpoepaMMHoe obecriedeHue u
crieyuanusuposaHHble b6a3bl OaHHbIX, @ MmakKxe MmeopemudyecKkue
molenu U nonyamnupudeckue — mMemoObl  ripu  obpabomke
pesynbmamos, He eradeem 6a308biMU 3HaHUSMU 8 obmacmu
gusuyeckod xumuu U anekmpoxumuu  Ons  UHMeprnpemayuu
pe3ynbmamos 3KcriepuMeHma.

OK3aMeH NpoBOANTCH NO OKOHYaHWUM 00yyeHust B 3 n 4 cemecTpax BO BPEMS 9K3aMeHaLVOHHOW CeCCuu.
Monyuns KNM, oBy4yaroLmnincs roToBUT KpaTKMiA MMCbMEHHBIN OTBET Ha Bonpockl KM B TeyeHne 30-40 MuHyT Ges
NCMoNb30BaHWA MOObIX UCTOYHMKOB MHpopmaLmn. [ocne okoHYaHWs NOAroTOBKM NPOBOAUTCS YCTHOE
cobecenosaHve no sonpocam KMM. Npu HeobxogmmocTu npenogasatenb MOXET 3a4aTb AONOMHUTENbHbIE



BOMPOCHI, KOTOPbl€ OTPaXakTCA B JINCTE OTBETA o6yqa+ou.|,eroc;|. Ero otBeThl d)I/IKCI/IpyI'OTCFl TaMm Xe. I'Ip|/|
oueHnBaHUM OTBETa o6yqa+ou.|,eroc;| y4nUTbiBaeTCA €ro pa60Ta B CeMecCTpe 1 pe3ynbTaTthbl TeKyLLI,eIZ atTecrtauunn.

Komnnekt KUM Ne 1

YTBEP>XOAKO

3aBseayrowmn kadenpon

dunsndeckon Xxmummm

O.X.H., oou,. O.A. Ko3apgepos
. .2023

HanpaeneHne nogrotosku / cneumansHocTb 04.03.01 Xumus
OucunnnunHa dusmnyeckasa xmmms

dopma 0byyeHusa ovHas

Bua KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-usmMeputenbHbin maTepuan Ne 1

1. lMocTpoeHne auvarpamMmbl KUNEHWs OBYX B3aMMHO pacTBOPUMbIX xuakocTen. Cmbicn obnacten wm
nuHnin. PacyeT cteneHn cBoboabl B XapakTepHbIX Todkax no npasuny ¢as 'mbbca. lMepBbin 3akoH

KoHoBarnosa.
2. Xumnyeckoe cpoacTBO. XMMUYECKOE paBHOBEcME. YCRoOBUS XMMMYECKoro paBHoBecusi. CBA3b
XMMUYECKOro CPOACTBA C KOHCTAHTOM PaBHOBECUS XMMUYECKOW peakumm.

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

YTBEPXIOAIO

3aBegyrowmn kadenpon

bn3n4ecKon Xummm

0.X.H., gou,. O.A. Kosagepos
. .2023

Hanpaenexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmyeckasa xmmms

dopma 06yyeHns ovHas

Bug koHTpona ak3ameH

Bug atTectaumm npomexxyToyHas

KoHTponbHO-uameputenbHbIn maTepuan Ne 2

1. dyHKkumm npouecca. BHyTpeHHAs aHeprusa. SHTanbnus. NepBoe Hayano TepMoanHaMuKn ons
o6paTUMbIX MPOLLECCOB, NPOTEKAOLMX B PA3NINYHBLIX YCINOBUSIX (M30XOPUYECKUIA, N306apuyecknii,
N30TepMUYECKNA, agmnabaTn4eckmn).



2. an/IMeHeHI/le 3aKoHa Ll,eIZCTByI'OLLI,I/IX MacC K TOMOreHHbIM 1N reteporeHHbIMm XMMN4eCKUM peakunsam.
Pasnn4Hble d)OprI BblpaXeHnA KOHCTaHTbl paBHOBECUA.

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

YTBEP>XOAKO

3aBseayrowmn kadenpon

dunsnyeckon Xxmmmm

0.X.H., oou,. O.A. Ko3agepos
. .2023

HanpaeneHne nogrotoBku / cneumanbHocTb 04.03.01 Xumus
OucunnnunHa dusmnyeckasa xmmmus

dopma obyyeHusa ovHas

Bua KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-usmMeputenbHbin matepuan Ne 3

1. Tepmoxumusi. 3akoH NOCTOAHCTBA CyMM TennoT ['ecca u ero cneacteuda. CtaHgapTHaa SHTanNbNus.
TennoTbl (3HTanbNUM) o6pasoBaHus K cropaHus BellecTs. KanopumeTtpus.

2. N3oTepma xummyeckon peakummn BanT MNodpda. SHeprum Menbmronbua n Mbbca xummyeckon
peakumn. CTaHgapTHble aHeprum Menbmronbua n M’mbébca n nx cBs3b C KOHCTAHTON PaBHOBECHS.

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

YTBEPXIOAIO

3aBegyrowmn kadenpon

bn3n4ecKon Xummm

0.X.H., gou,. O.A. Kosagepos
. .2023

Hanpaenexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bug koHTpona ak3ameH

Bug aTTectaumm npomexxyToyHas

KoHTponbHO-u3meputenbHbin matepuan Ne 4



1. Kanopuyeckune koadhdpuumeHTsl. TennoeMkocTb. PasnuyHble Buabl TenoeMkocTen. BnvsHue
TemnepaTypbl Ha TENSIOBON 3PEKT XMMMYECKOW peakummn. YpaBHeHne Knpxrodga. MpmubnmxeHHoe n
TOYHOE peLleHne.

2. Pac4yeT paBHOBECHOrO BbIX04a NPOAYKTOB XUMUYECKOWN peakLmu.

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

YTBEP>XOAKO

3aBseayrowmn kadenpon

dunsnyeckon xmmmm

0.X.H., oou,. O.A. Ko3agepos
. .2023

HanpaeneHne nogrotosku / cneunanbHocTb 04.03.01 Xumusa
Oucuynnuna dunsnyueckasn xmmus

dopma 0byyeHus ovHas

Bua KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 5

1. BTtopoe Ha4vano TepmoauHamukn. MNMpuHumn agnabaTtHon HegocTuxkmMmocTn Kapateogopu. BeegeHue
NOHATUSA SHTPONUKU. IHTPONUA oBpaTUMbIX U HeobpaTMMbIX npoueccoB. HekomneHcupoBaHHas
TennoTta Knaysuyca.

2. BnusHue gaBneHnsa Ha paBHOBECHLIN BbIXO4 NPOAYKTOB XMMUYECKOW peakuni.

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

YTBEPXIOAIO

3aBegyrowmn kadenpon

bn3n4ecKon Xummm

0.X.H., gou,. O.A. Kosagepos
. .2023

Hanpaenexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bug koHTpona ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin matepuan Ne 6



1. YpaBHeHVe BTOPOro Havana TepmMoanHaMuki Ans obpaTtmblX U HeobpaTUMbIX Npoueccos. MpuHumn
BO3pacTaHUs SHTPONMK. BbluncneHne sHTpPoNMM OTAeNbHbIX BELWECTB U XMMUYEecKon peakummn. CBasb
SHTPONUK peakLUn C XMMUYECKOWN nepemMeHHon. CTaHaapTHas SHTPONuS.

2. 3aBUCUMOCTb KOHCTaHTbl PaBHOBECUS] XMMUYECKOWN peakumm OT TemnepaTypbl. YpaBHEHUS N30X0pbl 1
n3obapbl BaHT MNodda.

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

YTBEP>XOAKO

3aBeayromn kadenpon

dunsndeckon xmmmn

0.X.H., oou,. O.A. Ko3agepos
. .2023

Hanpaenenue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
Oucuynnuna dunsnueckasn xmmus

dopma 0byyeHus ovHas

Bua KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin matepuan Ne 7

1. TMocTpoeHue avarpaMmmMbl OBYX B3aMMHO PacTBOPMMbIX XWMOKOCTEN C a3e0TPOMNHON cMecbio. CMbicn
obnacten n nuHun. PacyeT cteneHn cBoboabl B XapakTepHbIX Toukax no npasuny ¢as Mbbca.
BTopon 3akoH KoHoBanosa.

2. TpeTbe Ha4ano TepMoanHamMmkn. NoCcTosHHAA MHTErpupoOBaHKA B ypaBHEHUN n306apbl. PacyeT
KOHCTaHTbl paBHOBECUSI XMMUYECKOIN peakuum Npu 3agaHHoON Temneparype.

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

YTBEPXIOAIO

3aBegyrowmn kadpegpon

bn3nyeckon Xxmmmm

O.X.H., ooy, O.A. Kosagepos
. .2023

Hanpaenenne noarotoBku / cneunansHocTb 04.03.01 Xumuns
OucunnnnHa dusmnyeckasa xmmmus

dopma 0byyeHus oyHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas



KoHTponbHO-uameputenbHbIn maTepuan Ne 8

1. TepmognHammnyeckne noTeHumansl. WX CBA3b C MakcumanbHOM nonesHon paboton. Kputepum

CaMOMNpPON3BONLHOIO NPOTEKAHWSA npouecca W paBHoOBecusl. TepmoanHa
XUMmnYeckon peakummn. VIX cBs3b C 3HTaNbMNMEN U SHTPONUEN XUMUNYECKON
noTeHumansbl.

MUYECKMEe MoTeHumansbi
peakunn. CTaHoapTHblE

2. KnHeTuKa NpoCTbIX XMMUYECKMX peakLmin NnepBoro nopsiaka. Bpemsi nonynpespalleHus.

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

YTBEPXOAIO

3aBeayromn kadenpon

A.X.H., Aou,.

Hanpaenenue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
Oucuynnuna dunsnyeckan xmmms

dopma 0byyeHus ovHas

Bua KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin matepman Ne 9

1. BnimaHue TemnepaTtypbl Ha 3Heprnto [MB6ca XxXumumyeckon peakuun.

dunsnyeckon xmummn
O.A. Ko3agepos
. .2023

YpaBHeHne [un66ca-

lenbmronbua. CBaA3b 3Heprum [mMB6Gca (MakcumanbHOW MonesHon paboTbl) C JHTaNbAMENn WU

SHTPOMMEN XUMUYECKON peakLun.

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

XUMWYECKON KUHETUKN. [TOHATUE 1 NIUMUTUPYIOLLIEN CTaguwn.

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

A.X.H., AoL.

Hanpaenexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmms

dopma 06yyeHns ovHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas

KoHTponbHO-u3meputenbHbi Matepuan Ne 10

YTBEPXIOAIO
3aBegyrowmn kadenpon
bn3n4eCKon Xummm
O.A. Kosagepos

. .2023



1. TepmognHammnyeckunin npouecc (PaBHOBECHbIN U HEPAaBHOBECHbLIN, 06paTUMbIN 1 HeOBpaTUMBbIN,
CaMOMpOU3BOSbHbIA U HE CaMONPOM3BONbHbLIN). PyHKUMKM Npouecca. TennoTa, paboTta ons
pasnMyHbIX NPOLIECCOB (M30XOPUYECKNIA, N306apNYECKUn, N30TEP MUYECKUIA, agmabaTU4ecKui).

2. MNony4yeHne KNHETUYECKOrO YpaBHEHUS MPOCTbIX XMMUYECKUX peakLmii BTOPOro nopsagka.
Mpachnyeckoe npeacrtasneHne. KoHcTaHTa ckopocTu. PacyeT nepuoda nonynpespaLleHns.

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

YTBEP>XOAKO

3aBseayrowmn kadenpon

dunsnyeckon xmmmm

0.X.H., oou,. O.A. Ko3agepos
. .2023

HanpaeneHne nogrotoBku / cneumansHocTb 04.03.01 Xumus
OucumnnunHa dusmyeckasa xmmms

dopma 0byyeHus ovHas

Bua KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 11

1. TepmognHammnka asoBbIX MNpPeBpalleHUn WHOUBMAYaNbHbIX BellecTB. 3aBUCMMOCTb [OaBfeHus
HacCbILWEHHOro napa oT Temnepatypbl. YpaBHeHne KnanenpoHa-Knaysuyca. MNpnbnmxkeHHoe n TouHoe
peleHne. ICTUHHas XxuMmmnyeckasa NoCcTOSAHHas.

2. lNony4eHne KMHETUYECKOro ypaBHEHUS NPOCTbIX XMMUYECKUX peakLnin nepBoro nopsaka.
'padhnyeckoe npegcrasneHne. KoHcTaHTa ckopocTu. PacyeT nepuoga nonynpespawleHust.

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

YTBEPXIOAIO

3aBegyrowmn kadenpon

bn3n4eCKon Xummm

O.X.H., ooy, O.A. Kosagepos
. .2023

Hanpasnexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmmus

dopma 0byyeHus oyHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas



KoHTponbHO-uameputenbHbIn maTepman Ne 12

1. TepmoavHamuka pacTBopoB. MapumnanbHble MONApHbIE BEMUYMHBI. 3aBUCUMOCTb MX OT cocTaBsa
pacTtBopa. YpaBHeHue 'mobca-Aiorema. Ero ponsb B TepMoanHaMuKe pacTBOPOB.
2. OKkcnepuMeHTarnbHble 1 pacdyeTHble MeTObl ONpeaeneHns nopsaaka XMMMYeckon peakLmi.

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

YTBEP>XOAKO

3aBseayrowmn kadenpon

dunsnyeckon xmmmm

0.X.H., oou,. O.A. Ko3agepos
. .2023

HanpaeneHne nogrotoBku / cneumansHocTb 04.03.01 Xumus
OucunnnunHa dusmyeckasa xmmmus

dopma 06yyeHus ovHas

Bug KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-usmeputenbHbIn matepuan Ne 13

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

2. MNony4yeHne KMHeTUYECKOro ypaBHEHUS And obpaTnmbix peakumi. padunyeckoe npeacraBneHue.

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

YTBEPXIOAIO

3aBegyrowmn kadenpon

bn3n4eCKon Xummm

O.X.H., ooy, O.A. Kosagepos
. .2023

Hanpaenexue noarotoBku / cneunanbHocTb 04.03.01 Xumuns
OucunnnnHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bug koHTpona ak3ameH

Bug atTectaumm npomexxyToyHas

KoHTponbHO-u3meputenbHbi Matepran Ne 14



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

Xugkoro pacteopa. 3akoHsl Payna n eHpw.

2. MNony4eHne KMHeTUYECKOro ypaBHEHUS AN nocrnegoBaTernbHbIX XMMUYECKuX peakumi. I'padumyeckoe
npeactasneHne. Metoq KBasuctaumoHapHbIX KOHUeHTpauun bogeHwTeriHa — CeMeHoBa.

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

A.X.H., oL,

HanpaeneHne nogrotoBku / cneumansHocTb 04.03.01 Xumus
OucunnnunHa dusmyeckasa xmmmus

dopma 06yyeHus ovHas

Bug KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-usmMeputenbHbin matepuan Ne 15

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

. .2023

1. TepmoguHamuka pearnbHbIX XWUOKAX PacTBOPOB. TepMoaMHammyeckasi akTUMBHOCTb BeLLecTBa.

KoadhdbmumeHThbl aktnBHoCTU. MeToabl onpedeneHns akTMBHOCTU.

2. NMonyyeHne KNHETUYECKOTO YpaBHEHUS ANS CONPSKEHHbBIX XMMUYECKNX peakunin. Xmmumyeckoe

CPOACTBO M CKOPOCTb COMPSKEHHbIX XMMUYECKUX PeAKLINNA.

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

A.X.H., AoL.

Hanpaenexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bug koHTpona ak3ameH

Bug atTectaumm npomexxyToyHas

KoHTponbHO-u3meputenbHbi Matepran Ne 16

YTBEPXIOAIO
3aBegyrowmn kadenpon
bn3n4eCKon Xummm
O.A. Kosagepos

. .2023



1. MocTpoeHne gnarpammbl COCTOSIHUA ABYX OrPaHUYEHHO PacTBOPUMBIX XUOKOCTEN C BepxHeun (Mnm
HWXHEW) KpuTnyeckon Temnepatypon. NosicHeHne obnacTten n nuHuin. PacyeT ctenenn csoboabl B

XapaKTepHbIX ToYkax Mo npaeuny ¢as Mobcea.

2. Teopun XMMWUYECKOM KUHETUKU. Teopus aKTUBHbIX CTOMKHOBEHWn AppeHuyca. 3aBUCUMOCTb
KOHCTaHTbI CKOPOCTU XMMUYECKOW peakumnmn oT TeMnepaTypbl. QHEPrus akTmeaLnmn.

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

A.X.H., Aou,.

Hanpaenenue noarotoBku / cneuymanbHocTb 04.03.01 Xumunsa
Oucuynnuna dunsnueckasn xmmus

dopma 0byyeHus ovHas

Bua KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin Mmatepuan Ne 17

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

. .2023

1. PacyeT pacTBOPUMOCTM BELLECTB B XMUAKOCTU. TepMoaMHaMuKa pacTBOPEHUS rasa B XXUOKOCTH.
2. Teopun XMmMmn4eckom KMHeTkn. Teopust BUHAPHBIX CTONKHOBEHUIA B XMMUYECKON KMHETUKe. KoHCTaHTa

ckopocCTU. BepoAaTHOCTHbIN (CTepunyecknin) dhakTop.

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

A.X.H., AoL.

Hanpaenexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bug koHTpona ak3ameH

Bug atTectaumm npomexxyToyHas

KoHTponbHO-u3meputenbHbi Matepuan Ne 18

YTBEPXIOAIO
3aBegyrowmn kadenpon
bn3n4eCKon Xummm
O.A. Kosagepos

. .2023



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

XuakocTn. YpasHeHue Lpenepa.

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

XUMWYECKON KUHETUKE. 3HTpOI‘IVIFI N BHTanbnNMAa aktmBauunn.

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

A.X.H., Aou,.

Hanpaenenue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
Oucuynnuna dunsnueckasn xmmus

dopma 0byyeHus ovHas

Bug KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin Mmatepuan Ne 19

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

. .2023

1. MNocTpoeHne AuarpaMMbl COCTOSIHUSI Ans OBYX HECMeLUMBaloLMXCs kuakocten. PacnpepeneHue
TPETbEro BELECTBA MeXay ABYMSl HECMELLNBAOLWMMUCS XUAKOCTSMU. YpaBHeHne HepHcTa.
2. KuHeTuka reTeporeHHbIX XMMUYECKUX peakuui ¢ yvyeToMm ctagum auddysnm BellecTa. QHeprus

akTMBaumm ampdysmm n XMumMnyeckon peakumnu.

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

A.X.H., AoL.

Hanpaenexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmms

dopma 06yyeHns ovHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas

KoHTponbHO-u3meputenbHbi Matepuan Ne 20

YTBEPXIOAIO
3aBeqyrowmn kadpegpon
bn3nyeckon Xxmmmm
O.A. Kosagepos

. .2023



1. KonnuraTtueHble cBoNCTBa pacTBopoB. Kpuockonuyeckoe NOHWXEHWE TeMnepaTypbl 3amep3aHus
pacTtBopoB. Kpnockonusi. TepmomeTp bekmaHa.

2. Katanus. Katanutmnyeckas akTMBHOCTb, CENIEKTUBHOCTb U VI36VIpaTeJ'IbHOCTb KaTtanm3artopa. Cessb
CKOpOCTHU KaTanMTU4eCKoOn XMMmn4YecKkom peakunn ¢ KOHLLeHTpaLlMeVI KaTtann3aTtopa

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

YTBEP>XOAKO

3aBeayromn kadenpon

dunsnyeckon xmummn

0.X.H., oou,. O.A. Ko3agepos
. .2023

Hanpaenenue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
OucumnnunHa dusmyeckasa xmmms

dopma obyyeHus ovHas

Bua KoHTpons ak3ameH

Bug atTectaumm npomMexxyToYHbIN

KoHTponbHO-uameputenbHbin matepuan Ne 21

1. KonnuratvBHble CBOMCTBA pPacTBOPOB. JOOYNMOCKONUYECKOE MOBbILEHNE TemnepaTypbl KUMNEHUs
pactBopoB. Qb6ynuockonus. TepmomeTp bekmaHa.
2. QHeprnsa akTMBaLMM rOMOreHHOro 1 reTeporeHHoro katanusa. Ctagum agcopbunmn n gecopbumn.

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

YTBEPXIOAIO

3aBegyrowmn kadpegpon

bn3nyeckon Xxmmmm

O.X.H., ooy, O.A. Kosagepos
. .2023

Hanpaenexue noarotoBku / cneumansHocTb 04.03.01 Xumunsa
OucunnnnHa dusmnyeckasa xmmmus

dopma 0byyeHus oyHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas



KoHTponbHO-usmeputenbHbIn maTepuan Ne 22

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

Nodbda.

2. |_|OJ'Iy‘-IeHI/Ie KNHETNUYECKOIro ypaBHEHUA ONA NapannesfibHblX peaKLl,VIVI. Fpad)mquKoe npeacraBneHne.

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

A.X.H., Aou,.

Hanpaenenue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
Oucuynnuna dunsnueckasn xmmus

dopma 0byyeHus ovHas

Bua KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin Mmatepuan Ne 23

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

. .2023

1. TepmognHammka pas3oBbIX paBHOBECUIA. TepMoanHamMuyecknin Boleog npasuna gas nboca.
2. MexaHnam xmmun4yecknx peakumn. Ctagnsa aktmeaunmn. BeposaTHOCTHBIN 1 SHTPONMUIHLIN haKTopbI.

TpPaHCMNCCUOHHBIN KOIMPULIMEHT.

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

A.X.H., AoL.

Hanpaenexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bug koHTpona ak3ameH

Bug atTectaumm npomexxyToyHas

KoHTponbHO-u3meputenbHbin matepuan Ne 24

YTBEPXIOAIO
3aBegyrowmn kadenpon
bn3n4eCKon Xummm
O.A. Kosagepos

. .2023



1. TepmognHammka pasoBbix paBHoBecui. QHeprnsa Mb6ca npu asoBbIX NpeBpaLLeHUsIX.
2. 3aBUCMMOCTb CKOPOCTU XMMNYECKOW peakLmn OT TeMnepaTtypbl. YpaBHeHne AppeHuyca.

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



Komnnekt KUM Ne 2
YTBEP>XOAKO
3aBeayroLmmn kagenpon
dunsndeckon xmmmm
O.X.H., oou,. O.A. Ko3apgepos
. .2023

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHus: ovHas

Bua koHTponsa: ak3ameH

Bua atTectauun: npomMexyTovHas

KoHTponbHO-uameputesnbHbin Mmatepuan Ne 1
1. MoTeHumanbl, xapakTepusyoLme areKTpUYeckoe CocTosiHMe dasbl: MOBEPXHOCTHbLIN, BHELLHWUNA,
BHYTpPeHHUN. BonbTa-noteHuman. ManbeaHu-noTeHuman.
2. XMMU4eCcKne NCTOUHNKM ToKa.

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

YTBEPXXOAKO

3aBseqyrowmn kadpenpon

dmanyeckon xmmmm

O.X.H., aou,. O.A. Kosagepos
. .2023

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma obyyeHus: ovHas

Bup koHTpona: ak3ameH

Bua atTectauun: npomexyTovHas

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

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

YTBEPXIOAIO

3aBegyrowmn kadenpon

bn3n4eCKon Xummm

0.X.H., gou,. O.A. Kosagepos
. .2023

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. Knaccuyeckasn Teopus anekTponMtmyeckon amccoumaumm (AppeHunyc). SkcnepumeHTanbHble OCHOBbI
Teopun.
2. MNoTteHuunan koppo3un. Tok kKoppo3uun. [uarpammbl ABaHCa N UX 3HAYEHME.

MpenogaBaTtesnb O.x.H., gou. O.A. Ko3agepos



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

O.X.H., oou,. O.A. Ko3agepos
. .2023

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauumn: npomMexyTovHas

KoHTponbHO-u3meputenbHbin MaTtepuan Ned
1. HepoctaTkn Teopumn Appennyca. MexaHnambl 06pas3oBaHusi pacTBOPOB ANEKTPONNTOB. Ponb MOH-
OWNONbHbIX B3aMMOOENCTBUI B pacTBOpaXx.
2. NonspursaumMoHHbIe KpMBbIE ANEKTpoaa B criydyae 3aMmeieHHOro nepexoaa 3apsga. YpaBHeHve
Tadens.

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

YTBEP>XOAIO

3aBsegyrowmn kadenpon

dm3nyeckon xmmmm

O.X.H., ooy, O.A. Kosagepos
. .2023

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 onpenenexHve.
2. YpaBHeHune batnepa-®onbmepa. KoadbduuneHtol nepeHoca. Tok obmeHa.

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

YTBEPXIOAIO

3aBegyrowmn kadenpon

bn3n4ecKon Xummm

0.X.H., gou,. O.A. Kosagepos
. .2023

HanpasneHue noarotoBku / cneumansHocTb: 04.03.01 Xumunsa
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHuns: ovHas

Bug koHTpona: ak3ameH

Bug atTectaumm: npomexyToyHas

KoHTponbHo-uameputenbHbin matepuan Ne 6
1. OCHOBHbIE MOSIOXEHNS TEOPUN KUCIIOT U OCHOBaHuM bpéHcTteaa-Jloypw.
2. Teopusa ouddysmoHHoro nepeHanpsaxeHns. Anddys3noHHbIn cnon HepHcTa.

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



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

O.X.H., oou,. O.A. Ko3agepos
. .2023

HanpaeneHne nogrotoBku / cneumansbHocTb: 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. BoaopoaHbili nokasarerns.
2. MNonsipusaumoHHbIe KpUBbIE 3NEKTPOAA B Cllyvyae 3aMefeHHOro nepexoaa 3apsija.

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

YTBEPXXOAKO

3aBseqyrowmn kadpenpon

dm3nyeckon xmmmm

O.X.H., ooy, O.A. Kosagepos
. .2023

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 0byyeHus: ovHas

Bupg koHTpona: ak3ameH

Bua attectauumn: npomexyTovHas

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

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

YTBEPXOAKO

3aBeqyrowmn kadegpon

bn3n4ecKon Xummm

0.X.H., gou,. O.A. Kosagepos
. .2023

HanpaeneHne noarotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHuns: ovHas

Bug koHTpona: ak3ameH

Bug atTectaumm: npomexyToyHas

KoHTponbHO-u3meputenbHbi Matepuran Ne 9
1. MeXWoHHble B3aMMOOEeNCTBUSA B pacTBOpax anekTponntoB. NoHAaTne TepmoamHaMmnyeckomn
aKTMBHOCTU MOHA M BbIOOP CTaHO4APTHOro COCTOAHMSA. CpeaHuin MOHHBINM KOA(PULUMEHT aKTUBHOCTHU
CpeaHsisl IOHHasA aKTUBHOCTb.
2. lNoTeHunomeTpusi n ee BO3MOXHOCTU. OnpegeneHne yncen nepeHoca NoTeHUMOMETPUYECKUM

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



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

O.X.H., oou,. O.A. Ko3agepos
. .2023

HanpaeneHne nogrotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauumn: npomMexyTovHas

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

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

YTBEPXXOAKO

3aBsegyrowmn kadenpon

dm3nyeckon xmmmm

O.X.H., ooy, O.A. Kosagepos
. .2023

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 0byyeHus: ovHas

Bup koHTpona: ak3ameH

Bua attectauumn: npomexyTovHas

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

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

YTBEPXIOAIO

3aBegyrowmn kadenpon

bn3n4ecKon Xummm

0.X.H., gou,. O.A. Kosagepos
. .2023

Hanpaenexne noarotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bug koHTpona: ak3ameH

Bug atTectaumm: npomexyToyHas

KoHTponbHO-uameputenbHbIn maTepuan Ne 12
1. KucnotHo-ocHoBHbIe BydhepHble pacTBopbl.
2.Knaccudumkauus anekTpoxmmMmiecknx uenen. dnsndeckume Lenu.

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



YTBEP>XOAKO

3aBeayroLmmn kageapon

dunsndeckon Xxmmmm

O.X.H., oou,. O.A. Ko3apgepos
. .2023

HanpaeneHne nogrotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauun: npomMexyTovHas

KoHTponbHO-uameputenbHbin Matepuan Ne 13
1. lNpomnsBegeHne pacTBOPMMOCTU U YCNOBUE 0Opa30BaHUSA ManopacTBOPMMbIX MTMAPOKCUO0B B

pacTBopax.
2. Knaccudpumkaums anektpoxmmmyeckmx tenen. KoHueHTpauuoHHble uenn 6e3 nepeHoca u ¢
nepeHoCcoM.
MpenopgaBaTtenb A.Xx.H., gou. O.A. Ko3zagepos
YTBEPXXIOAIO

3aBsegyrowmn kadenpon

dm3nyeckon xmmmm

O.X.H., ooy, O.A. Kosagepos
. .2023

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 0byyeHus: ovHas

Bup koHTpona: ak3ameH

Bua attectauumn: npomexyTovHas

KoHTponbHO-u3meputenbHbin matepuman Ne 14
1. OCHOBHble MeXaHM3Mbl MIOHHOIO TpaHcnopTa. TepMoanHaMUYecKne ycnoBmsi BO3HUKHOBEHMS
andysnm, murpaunmn, KOHBEKLMN.
2. Knaccndmkaumst anekTpoxmumMmnyeckmx Lenen. Xmmmyeckue Lenu.

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

YTBEPXIOAIO

3aBegyrowmn kadenpon

bn3n4ecKon Xummm

0.X.H., gou,. O.A. Kosagepos
. .2023

Hanpaenenne noarotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHuns: ovHas

Bug koHTpona: ak3ameH

Bug atTectaumm: npomexyToyHas

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

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



YTBEP>XOAKO

3aBeayroLmmn kageapon

dunsndeckon Xxmmmm

O.X.H., oou,. O.A. Kosagepos
. .2023

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauun: npomMexyTovHas

KoHTponbHO-usmeputenbHbin Matepuman Ne 16
1. lMoHATWe aneKkTpoAHOro noTeHumana. YpaBHeHme HepHcTa onsi paBHOBECHOTO ranbBaHu-
noTeHunana n paBHOBECHOIO 3MEKTPOAHOro NoTeHunana.
2. MNOTHOCTb TOKa M CKOPOCTb 3ANeKkTpoxmmMmmnyeckon. lNonspusaums anekrpoga. MHoroctagunHocTb

3MEeKTPOaHbIX MPOLECCOB.
MpenopgaBaTtenb A.x.H., pou. O.A. Kosagepos

YTBEPXXOAKO

3aBseqyrowmn kadpenpon

dm3nyeckon xmmmm

O.X.H., ooy, O.A. Kosagepos
. .2023

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 0byyeHus: ovHas

Bupg koHTpona: ak3ameH

Bua atTectauumn: npomexyTovHas

KoHTponbHO-u3meputenbHbin Mmatepuan Ne 17
1. OnemeHTbl TEOPUM anekTponpoBogHocTn [ebas-Xokkena-OHaarepa. dnektpodopeTmyeckoe u
penakcaumoHHble TopMoxeHus. AddekTol BuHa n Jeban-dPanbkeHrareHa. Oddekt Gapages.
2. Kopposusi ¢ BoAopogHON U ¢ kucnopogHon genondpmsaumen. IHmbntopbl koppoauu.

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

YTBEPXIOAIO

3aBeqyrowmn kadegpon

bn3n4ecKon Xummm

0.X.H., gou,. O.A. Kosagepos
. .2023

HanpaeneHne noarotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmms

dopma 06yyeHuns: ovHas

Bug koHTpona: ak3ameH

Bug atTectaumm: npomexyToyHas

KoHTponbHO-u3meputenbHbin Matepuan Ne 18
1. OnekTpryeckasi NpOBOAMMOCTb PaCTBOPOB ANEKTPOSNUTOB: YAeNbHasA, MONsipHast. QnekTpuyeckas

NOABWXXHOCTb MOHOB.
2. MNoTeHUMoMeTpusA 1 ee Bo3MOoXxHOCTU. OnpeaeneHve Npov3BeaeHUs pacTBOPUMOCTU

MarnopacTBOPUMbIX 3NIEKTPOSTUTOB.

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



YTBEP>XOAIO

3aBeayroLmmn kageapon

dunsndeckon Xxmmmm

O.X.H., oou,. O.A. Ko3apgepos
. .2023

HanpaeneHne nogrotoBku / cneumansbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauun: npomMexyTovHas

KoHTponbHO-uameputenbHbin Matepuan Ne 19
1. XuMU4yeckme NCTOHYHUKKN TOKa.
2. [1BONHOW 3MNeKTpUYECKUI CNOKW Ha rpaHuLe MeTanna n pactesopa. EMKoCcTb ABOMHOro
3IEKTPUYECKOrO CIosi.
MpenogaBaTtenb A.Xx.H., gou. O.A. Ko3zagepos

YTBEPXOAIO

3aBeqyrowmn kadenpon

dmanyeckon xmmmm

O.X.H., ooy, O.A. Kosagepos
. .2023

Hanpaenexue nogrotoBku / cneunaneHocTb: 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. Knaccudumkaums anekTpoxumMmnyecknx Lenen. Xmmmyeckme Lenu.

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

YTBEPXOARO

3aBegyrowmn kadpenpon

bn3n4eCcKon Xummm

0.X.H., gou,. O.A. Kosagepos
. .2023

Hanpaenenne noagrotoBku / cneumansHocTb: 04.03.01 Xumunsa
OucumnnuHa: drnsnyeckas Xmmms

dopma 06yyeHns: ovHas

Bug koHTpona: ak3ameH

Bug atTectaumm: npomexyToyHas

KoHTponbHO-u3meputenbHbin matepuan Ne 21

1. MNpenenbHasa anekTpuyeckas NOABMXHOCTb MOHOB. 3akoH Konbpaylwia n cnegctBns U3 Hero.
Mpasuno BanbaeHa-MNucapxeBcKoro.

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

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



YTBEP>XOAKO

3aBeayroLmmn kageapon

dunsndeckon Xxmmmm

O.X.H., oou,. O.A. Kosagepos
. .2023

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauun: npomMexyTovHas

KoHTponbHO-usameputenbHbIn MaTtepuan Ne 22
1. PaBHOBeCHas anekTpoxumumyeckas uenb. HanpspkeHne anekTpoXMMmn4eckon Lenu, cBssb C
noTeHUmnanamm oTAeNbHbIX 3NeKTpoaoB. AHOA M KaToa B SNEKTPOXNUMMUYECKON LiENMN.
2. MoTteHuuwan JJoHHaHa. MeMbpaHHbIM noTeHuunan. NoHcenekTuBHble anekTpodbl. CTEKNSAHHbIN
aneKkTpoa.

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

YTBEPXXOAKO

3aBseqyrowmn kadpenpon

dm3nyeckon xmmmm

O.X.H., ooy, O.A. Kosagepos
. .2023

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

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

YTBEP>XOAKO
3aBeqyrowmn kadegpon
bn3n4ecKon Xummm
0.X.H., gou,. O.A. Kosagepos
. .2023
Hanpaenenne noarotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa
dopma 0byyeHus: 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 npeacTaBneHnust 0 CTPOEHUN ABONHOMO SMNeKTPUYeCcKoro Crosi.

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



YTBEP>XOAKO

3aBeayroLmmn kageapon

dunsndeckon Xxmmmm

O.X.H., oou,. O.A. Ko3apgepos
. .2023

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xumms

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauun: npomMexyTovHas

KoHTponbHO-uameputenbHbin Matepuan Ne 25
1. T[asoBble oanektpoabl. BopopoaHbin anektpod. KucnopogHbin  anektpoa. Huarpamma
ANEKTPOXMMNYECKOWN YCTOMYMBOCTU BOAbI.
2. MNonspusaumoHHbIE KpMBBIE ANeKTpoda B criydae samenrnieHHon guddysmun. NpeaenbHbin
AN dY3NOHHBIN TOK.

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

YTBEPXXOAKO

3aBseqyrowmn kadpenpon

dm3nyeckon xmmmm

O.X.H., ooy, O.A. Kosagepos
. .2023

Hanpaenenue noarotoBku / cneumansHocTb: 04.03.01 Xumunsa
OucuunnuHa: dusmyeckas Xxumus
dopma 0byyeHus: ovHas
Bupg koHTpona: ak3ameH
Bug atTectaumm: npomexyToyHas
KoHTponbHO-u3meputenbHbin Mmatepuman Ne 26
1. OkncnMTENbHO-BOCCTAaHOBUTENbHbIE anekTpoapl. MNMpaBuno JlloTepa. XMHIMOPOHHbBIA SNEKTPOA.
2. Andbdby3noHHbIM NoTeHUMan u MeTobl Ero ycTpaHeHus:.

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

KOHTpOnbHO-M3MepuTenbHble  MaTepuanbl  NPOMEXYTOYHOW aTTecTaumMm BK4YalwT B cebsd
TeopeTnyeckne BOMPOCHI, MO3BOMSAIOLWMNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWA W  CTeneHb
cthopMMPOBAHHOCTN YMEHUA U HaBbLIKOB B o6nactm dwmandeckon xumun. [lpu  oueHuBaHUK
NCNONb3YTCH KONMYECTBEHHbIE LUKasbl OLEeHOK. Kputepun oueHBaHns NnpuBeaeHbl BbILLe.

Mpw peanusaumy AWCLUUMMUHBI C NMPUMEHEHVWEM AUCTaHUMOHHbIX 0Bpa3oBaTeNnbHbIX TEXHOMOrUiA
OLEHKM 3a 3K3ameH/3adeT MoryT ObiTb BbICTaBMneHbl MO pe3ynbTaTaMm TeKylen arrectauuu
obyvatoLerocs B cemecTpe.



20.3. OueHou4Hble cpeacTBa ANA AMarHoCcTMYeCKon paboTbl

OIlK-1

3axpoimesie
1. Kakas ¢popma 3anucu nepBoro Havajna 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) KOJIMYECTBO TEIUIOThI, HEOOXOAMMOE JIJIsl HarpeBaHusi | MOJIb BEIIECTBA HA TPaaycC; 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 PEAKIIUN M UCXOIHBIX PEareHTOB paBHA HYIIIO,
TO TETUIOBOH (P (PEKT XUMUIECKON PEAKIINH C YMEHBIICHUEM TEMIIEPATypPhl MOKET:
a) TOJIbKO YMEHBIIIAThCS,
0) TOJIBKO pacTu;
B) CHayaJia yBeJIMYMBATHCS, 3aTEM YMECHBIIIATHCS;
') 3aBUCHT OT 3HaKa M3MEHEHUS TEeIJIOEMKOCTH;
1) HE U3MEHSETCSI IPH U3MEHEHHH TEMIIePaTyPHl.

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

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

6. Jlus HeoOpaTuMoro mpoiiecca ypaBHEHHE BTOPOTO 3aKOHA TEPMOAMHAMUKH 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 KpucTalIIU3aIMU BOJbI COMPOBOKIAECTCS YMEHBIIIEHUEM SHTPOIHUH.
CrnenoBatenbHO JaHHBIN MPOILIECC:

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

8. Ilpomecc pacmmpeHus ueaasHOTO Ta3a MPOBOSAT CHAYalla 00paTuMo, a 3aTeM
HeoOpatumo. Kakas u3 tepmoarHaMuyeckux GyHKIUNA OyAeT OT ATOTO 3aBUCETh:



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

9. 1 monb aprona u 1 mousb a3ota Harpenu Ha 40° B U30XOpHBIX yclloBUAX. MI3MeHeHue
SHTPONUU ISl KAKOTO ra3za 0oJiblue:
a) aprona; ©0)as3oTa; B) OJMHAKOBO JJIsi 00OUX Ta30B;
I') B 9TUX YCJIOBHUSX SHTPOIMS HE U3MEHAETCS;
1) BeJINYMHA U3MEHEHMSI SHTPOIHMH 3aBUCUT OT HAYaJIbHOT'O JaBJICHUS Ta3a.
10. VYcnoBue XMMUYECKOTO PAaBHOBECHUS B CUCTEME UMEET BU/L:
a)A >0 6)Zuivi=0  B)Zuivi<0 1) Zpivi>0 1) BEepHOro oTBETa HET.
11.KoHcTaHTa paBHOBECHS PEAKIIUU 2COy =2C0+0p 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') CHayajia yBeJIUYUTCS, TOTOM YMEHBIIUTCS.
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 KOHCTAHTY 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 >KUJIKOCTh-TIap HET a3€0TPOITHON TOUKH;

B) €CJIM KOMIIOHEHTHI HE CMEIIIUBAIOTCS;

I') €CITM KOMIIOHEHTBI CMEITUBAIOTCS OTPAHHYEHHO;

1) B IIOOOM CiTydae MOKHO pa3/IeNiuTh.

16. JInarpamma cOCTOSIHUS BOJja-aHWJIMH UMEET BEPXHIOI KPUTHYECKYIO Temnepartypy. [Ipu
3TOM C POCTOM TEMIIEPATYPhI B3aUMHas paCTBOPUMOCTb JIBYX HKUJIKOCTEH:

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 M0 Pa3HOMY.

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

1) KpaTHOCTh ONPEEIISIeTCS] BHEIIHUM JaBJICHUEM

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

a) CONMPSKEHHBIMU 0) oOpaTuMbIMU B) MIOCJIEI0BATEILHBIMU

r) mapauielibHbIMU 1) KaTaJlMTUYECKUMU.



Omxpoimule

20. Boanblii pacTBOp xnopuaa Hatpus o6bemoM 1 M ¢ koruentpanueii 0,10 mons/nm3
pasIUIK B IBE€ MEpHBIE KOJIOBI eMKOCThIO 500 cm®. UeMy paBHa KOHIEHTPALMS PacTBOPA B
kax01 konbe? OTBeT JaiiTe B MOIB/AM® ¢ TOUHOCTBIO JI0 COTBIX.

21. Imerotcs BOJHBIE pacTBOPBI MOYEBUHBI U TIIIOKO3bl OIMHAKOBOM KoHIIeHTpauuu 0,005
MOJIb/KT. CpaBHUTE MEXIy COO0I TemmepaTypbl KpUCTAILTU3ALMH 3TUX PaCTBOPOB.

22.CkonbKo (a3, COCTaBHBIX YaCTEH U KOMIIOHEHTOB COJIEPKHUT CUCTEMA, B KOTOPOH
BO3MOXHO npoTtekanue peakuuu 2 NHs )= No ) + 3 Ha (n? OTBeT naiite B Buze
MOCJIEI0BATEILHOCTH TpeX UG p 6€3 MpoOesIoB U 3HAKOB MPETTUHAHUS.

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 x/[>x/M0ab COOTBETCTBEHHO. UeMy paBeH TersioBoit a3 dext 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 pacCTBOPEHUS dTON COJH:
a) 9K30TepMUYEH; 0) SHIOTEPMHUUYECH; B) OTCYTCTBYET; T) MOXKET OBITH JIFOOBIM.

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

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

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

a) HECKOJIbKUX YaCTHII; 0) HECKOJIBKUX COTEH YacCTHII;

B) YMCJia YaCTHUI, CPABHUMOI'O C YUCIOM ABOTaJpo; TI) K JI00OMY YHUCITY YaCTHII.

4. Jlyist HEKOTOPOM peakIMu TEMI0EMKOCTh MPOAYKTOB MEHbIIIE TETNIOEMKOCTH UCXOIHBIX
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 Harpesatot 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. TermoTta HEHTpamU3aMK pacTBOpa HEKOTOPOU KUCIOTH HA oka3anmack paBHa TEIIOTE
HEHUTpaIn3aIiy pacTBOpa COJSTHON KHUCIOTHI B TEX ke YCIOBUAX, CIEI0BATEIHLHO, KUCIOTA
HA — sro0:

a) c1aObli AIEKTPOJINT; 0) CUJIbHBIN AJIEKTPOJINT;

B) TETUIOTHI HEUTPATU3aIlMN KUCIIOT BCETIa Pa3IMYAIOTCs, U O CHJIC DJICKTPOJINTA HUYETO
CKa3aTb HeIb3s;

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

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

a) narpesanue ot 300 K 10 400 K nipu nocTosHHOM JaBJICHUY;
0) marpesanue ot 300 K 10 400 K npu noctostHHOM 00bEME;
B) n30Tepmuyeckoe pacmmupenue 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) 1a, eciua AV= const.

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

a) HUYEro He U3MEHUTCS;

0)KOHCTaHTa HE U3MEHUTCS, PABHOBECHE CMECTHTCSI B CTOPOHY 00pa30BaHUs IPOIYKTOB;
B) KOHCTaHTa YMEHBIIIUTCS, PABHOBECUE CMECTUTCSI B CTOPOHY 00pa30BaHMS UCXOHBIX
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 0 3HaKe TEIUIOBOTO 3¢ (deKTa ITOro
nporecca:

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

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

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

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

a) ien; 0) )KUAKOCTH; B) OJIMHAKOBO YCTOMYMBBI 00a; T') HE YCTOWUYMBBI 00a.
15.MoxHO 11 IPEeBPATUTH KUAKYIO a3y B map 0e3 HarpeBaHUsA:
a) 1a, HY’KHO YBEJIMUUTH JaBJICHUE; 0) J1a, Hy’)KHO YMEHBIIIUTH 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) OJINHAKOBO HaJl 00eUMH; I') IPAaBUJILHOTO OTBETA HET.
17. Hanuuue karanuzartopa:
a) YBEJIMYMBAET CKOPOCTh KaK MPSIMOM, TaK U OOpPATHOM peakuuu;
0) yBEJIMYMUBAET CKOPOCTh NPSIMON PEAKLIMK U YMEHBIIAET CKOPOCTh 0OpAaTHOM peakini;
B) O3BOJISIET MPOTEKATh TEPMOJIMHAMUYECKH 3aIIPEIIEHHOMY IPOLECCY;
T') YBEJIMUMBAET BPEMs IOCTUKEHUSI paBHOBECHUSI.

OmKpovimple

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

19. Cxonbko abaa (Kr) pactaer, eciiv Jej Maccoi S5 kr u remneparypoit 0°C onycTuTh 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
n-Monbs Umun ) a TemneparypHbIit K03 uinenT peakuu paseH 3. Paccuuraiite 3HaueHUE
KOHCTaHThI CKOPOCTH peakiuu npu temneparype 320 K. OTser npuBeauTe B JI'MOIb - MUH
C TOYHOCTBIO JI0 JeCATHIX. Paznenutens - 3ansrasi.

21. AuetatHblil OydepHbIl pacTBOp, coaeprxkamuii mo 0,10 MOJIb KMUCIIOTHI M CONIU pa30aBUIN
Bozo# B 10 pa3. Uto npousonuio ¢ penuuarHoW pH? Kak nmomensinack OydepHas eMKOCThIO?
JlaiiTe nBa OTBETA KaK JIBa OTJAEIbHBIX MPEIJIOKEHUS.

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

(BcTaBbTE MPOIYIIEHHOE CIIOBO)

1

Knrouu ona OIIK-2

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

3akpvimole:



1. Ilpu MOCTOSIHCTBE KaKKUX MapaMeTPOB SHTAJBIINS XUMUYECKON pEakiiuu paBHA €€ TeIIOTe:
a)V, T, 0)P, T, B) S; P U,V 1) MHBIE TTapaMeTPhl U UX COUYCTaHUSI.

2. Omnpenenurte MPaBUWIBHBIN Psii pacIOI0KEHUS TEIJI0EMKOCTENH ra3000pa3HbIX BEIIECTB MpU
OJVMHAKOBOM TEMIIEpAType:

a) Cp(H20(11en)) > Cp(H2O(mmap)); 6) Ce(Ar) > Cp(N2) > Cp(H2O (uap))

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

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

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

T') 10 MPUBEICHHBIM JTAHHBIM OJIHO3HAYHBIN BHIBOJI HEBO3MOKEH.

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

a) 6omblne juis a3oTa;  0) OOJbIIE IS aproHa;

B) OJIMHAKOBO JJIsl 000UX T'a30B; T') 3aBUCHUT OT HayaJbHOW TEMIIEPaTyphl ra30B.

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

a) YMCHBIIIUTCS ~ ©) HE U3MEHHUTCS B) YBEIMIUTCS

') MOXKET KaK YBEJIUUUTCS, TAK U YMEHBIITUTCS.

6. MoeT T KOHCTaHTa PaBHOBECHUSI XUMHUYECKON PEAKIIMU YMEHBIIATHCS C POCTOM
TEMIIEPATYPhI:

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

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

7. UTo HYXXHO Jis1 YBEJIMUEHHUSI MTOJTHOTHI MPOTEKAHUs MpoIecca

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

a) YBETTMYHTH O0IIlee 1aBlIeHUE U TEMIIEpaTypy;

0) YMEHBIIUTH 00IIIee TaBICHUE U TEMIIEPATYPY;

B) YBEJIMYUTH 00IIee JaBICHUE U YMEHBIITUTh TEMIIEPATYPY;

T') JaBJICHUE U TEeMIIEpaTypa HE BIUAIOT Ha BBIXO]I MIPOTYKTA.

8. Ykaxwure ycioBue, Mpu KOTOPOM JJI pacyeTa TeMIepaTypHON 3aBUCUMOCTH KOHCTAHThI

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

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

9. NmeroTcs aBa pacTBOpa OJMHAKOBOW KOHIIEHTpAIuu. B mepBoM pacTBOPEHHBIN KOMITOHEHT
JETYy4Hii, BO BTOPOM — HEJIETy4Hil. 3HaU€HUs JaBJIEHUS HACBIILIEHHOTO Mapa HaJ 3TUMHU
pacTBOpaMu:

a) OJIMHAKOBO; 0) HaJl IEPBBIM BBIIIIE;

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

10.metroTcst BOJIHBIE pacTBOPHI XJIOPHUIA HATPHUS U XJIOPUJIA KUl OJTMHAKOBOM
KOHIIeHTpau. CpaBHUTE TEMIIEPATyphbl KPUCTAIIIU3ALUH 3TUX PACTBOPOB:

a) OJINHAKOBA; 0) y mepBoro pacTBOpa BHIIIIE;

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

a) OT MPUPOJIBI PACTBOPUTENS; ©) OT MPUPOJIBI PACTBOPEHHOTO BEILIECTBA;

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

12.PacTBOPUMOCTH TBEPJOTO BEIIECTBA B KHUIKOCTH OOJIBIIIE:

a) B UJI€aJIbHOM PacTBOPE;



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

B) B PaCTBOpE C OTPULIATEIBLHBIMU OTKJIOHEHUSMHU OT 3aKoHa Payis;

I') pACTBOPUMOCTD 3aBUCUT TOJBKO OT TEMIIEPATYPHI.

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

a) TaKoM ke,

0) oboraiieH MeHee JIETyYUM KOMIIOHEHTOM;

B) o0oraiiieH 6oJiee JeTy4YlMM KOMIIOHEHTOM,;

') BEpHOTO OTBETA HET.

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

15. IIpu yMeHBIIEHUH HAYAIbHOM KOHLEHTpauK UCX0oqHbIX BemmecTs (cA’ = cp®) B 1Ba pasa
BpeMsl MOJIYIPEBPAILECHUS B PEAKIIMK BTOPOTO MOPSIKA:

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

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

16.dns peakuuu epBoro nmopsiaika A — B npu HauaabHON KOHIICHTPAITUU UCXOTHOTO
BelecTBa Ca = 1 Momb- 11t Bpems noynpespamenus cocrasuio 1250 cexynn. Kakoso
3HAYCHHME BPEMEHH IO TyIIPEBPALICHHS IPH Ca = 2,5 MO 1T

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

17. KoHcTaHTa CKOPOCTH XMMHUYECKOW PEaKIUK 3aBUCUT OT CIAEAYIOMUX (GaKTOPOB:

a) BpeMsl, TeMIlepaTypa, KOHIEHTPAIUs YYaCTHUKOB PEaKIINH;

0) KOHLIEHTpaIlusl yYaCTHUKOB PEaKINH, TEMIIePaTypa;

B) BpEMsi, MEXaHU3M PEaKIUH, TEMIIEPATYPa;

I') MEXaHU3M pEeaKIIMK, TeMIlepaTypa.

18. [ToTeHnman kKakoro U3 MEKTPOJOB HE 3aBUCHUT OT pH cpenbr:

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

a) YKCYCHOM KHUCJIOTOM; 0) TUMOHHOM KHCJIOTOM;

B) IIaBEJICBOM KUCIIOTOM; ) opTo0oCchHOPCHOMN KUCITOTOM.

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

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

1) BEPHOT'O OTBETA HET

OmKkpoimoie:

21. Won pacmipesensieTcs Mex/Iy TOIYoJIOM | BOjoH. KoHIleHTparms Hoa B ToTyole
ropaszio 00JbIlIe KOHIIEHTPAIMU BoIa B Boje. Kak cooTHOCSTCS Mex My OO0 XUMHIECKHE
MOTEHIIMAJIBI H0/1a B 00euX (ha3ax B COCTOSTHUM PAaBHOBECHSI.

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

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

24. B HachIIeHHBIN BOAHBINA pacTBOp OpoMua cepedbpa nobdasieH oOpomus HaTpus. Kak
M3MEHUJIACh pacTBOPUMOCTH? Kak n3MeHMI0Ch NpOor3Be/ICHHE paCTBOPUMOCTH OpoMuU/Ia




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

(pK crzcoon=4,75).

Kimroun niist OITK-3

Bormpocsr 1 2 3 4 5 6 7 8 9
OTtBeTHI b r A A b b B b b
Bomnpocsr 10 11 12 13 14 15 16 17 18
OTtBeTHI A b B b b b b r B
Bormpocsr 19 20 21 22 23 24 25
OTtBeThI B B PaBHbI He Onna PactBopum | Her (ue
N3MEHS daza OCTh MOIIEPKHU
ercs (He YMEHBIINUTC BaeT)
MEHSIETC o,
) IIPOU3BEICH
ue
pacTBOpUM
OCTH HE
U3MEHUTCS
OIIK-6
Omkpoimule:

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

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

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

2. Y ienbHast 3IEKTPONPOBOAHOCTD BOJJHOTO PaCcTBOPA CHIIBHOTO JIEKTPOJIUTA C POCTOM €TO
KOHLIEHTPALIMK ¢ BHAYaJ€ PAacTET, a 3aTeM CHIKaeTcs. [losiBlieHne yyacTKa CHUKEHUS
AIIEKTPOMPOBOTHOCTH HA 3aBUCUMOCTHU O0YCIIOBIIEHO:

a) I3BMEHEHUEM MEXaHM3Ma MUTPALIMOHHOTO IEPEHOCA;

0) U3MEHEHUEM YHCIIa HOCUTEINEH 3apsa;

B) HapacTaIONINM BIUSHUEM MEKHUOHHBIX B3aUMOECHCTBUI;

') U'3MEHEHUEM MOJISIPHOM 3JIEKTPONPOBOJHOCTH.

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

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

') MOKET U3MEHSTHCS 110 PA3HOMY;  J) 3TO 3aBUCHUT OT TEMIIEPATYPHL.

4. B cOOTBETCTBHUU C MIPUHIIUIIOM JUMUTHPYIOIIEH CTAANN XUMUYECKON PEAKIINU:

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

0) CKOpPOCTh 000 CIIOKHOW XUMUYECKON PEAKIIUU OTIPEIETSETCSI CKOPOCTHIO caMoil OBICTPOI
ee CTaJuu;

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

') CKOPOCTbIO CAMOM OBICTPOM CTaUU OMPENEISAETCA CKOPOCTh CIOKHOM XUMHUYECKOW pPEeaKIIUU,
€CJIM OHA COCTOUT U3 psijia MapaJlIeIbHbIX PEaKIUi.

5. Beibepurte ypaBHEHHE peaKIuy, COOTBETCTBYIOIIEE CTAaHAAPTHON SHTAIBIIMHA 00pa30BaHUS



ArH298° coennnenns Ca(H2PO4)2 HO:

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

0) Ca(t) + 6 H(r) + 2 P(xpacHsiit) + 9 O(r) = Ca(H2PO4)2-H20 (kp);

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

I') BEpHOTO OTBETA HET.

6. Kakue cocTosHuS pa3InIHBIX Ta30B WIIH KUJAKOCTEH Ha3bIBAIOT COOTBETCTBEHHBIMH: a)
COCTOSIHUS TIPU OJTMHAKOBBIX TEMIIEpATypaXx U JaBICHUSX;

0) COCTOSIHMSI IPU OAMHAKOBBIX 00bEMAX U TEMIEPATYpPAX;

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

7. UneanbHblii ra3 pacumupsercs ot oobema V1 1o oo6bema V2. Pabota pacmupenus Oyaer
MaKCHUMAaJIbHOH, €CJIU ra3 paciiupsercs

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

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

8. B kakux cirydasix MOKHO MpeHeOpedb pa3HOCTHIO MEXKy N3MEHEHHUEM DHTAIBINU U
M3MCHCHHEM BHYTPEHHEH SHEPTUH PEAKIIUH:

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

0) ecnu Bce yYaCTHUKU PEAKIIMU — ra3000pa3HbIe BEIIECTRA;

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

T') €CJIM PeaKIus MPOTEKAET MPH MMOCTOSTHHON TeMIiepaType.

9. [lepexox raza u3 coctossHus A B cOCTOsIHUE B MOXHO OCYIIIECTBUTH TpeMs CriocoOaMu
(cm.puc). B kakom ciydae paboTta HaJ Ta30M MUHUMAaJIbHA?

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

3aBUCHUT TEIIOBOH 3P HEKT peakiuu OT TeMIEPATYPHI:
a) C pOCTOM TEMIIEpaTyphl CHIKAETCA  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 MOXXKHO 0OBSICHUTD, YTO MPU HOPMATLHOM JaBICHUH Ty IIUKIOTEKCaHA
BeIlIE Ty dTHIAIIETATa Ha 3,6 °C:
8) AViap(11) > AVirap(0); 6) AV () < AViap(9);
B) A Hycn (1) > AHyen (3); ) AHyen (11) < AHuen (9).
12.Yemy paBHO AGycn U AFycq TIPH paBHOBECHOM HCTIAPEHUH | MOJIb )KHIKOCTH TIPU
temreparype T, eciii map cUUTaTh UJI€AJIbHBIM Ta30M:
a) AG=-RT,AF=0; 6) AG=0,AF=-RT;B) AG=AF=RT; 1) AG=AF =0.
13.Nmeetcs uaeanbHBINA pacTBop U3 getydero (A) u Henerydero (B) kommonenToB. Kak
MEHSIETCSl 0011Iee NaBIeHUE HACHIIIIEHHOTO Mapa HaJl paCTBOPOM C U3MEHEHHUEM COCTaBa:
a) MOHMXKAETCSl C POCTOM KOHIIeHTpanuu B 0) HE MeHsIeTCs
B) MOBBIIIAETCS C POCTOM KOHIEHTpaluk B ) 3TO 3aBUCUT OT TeMIEPATYPhI



14.T1o 3akony 'eHpHu pacTBOPUMOCTb ra30B:
a) YBEIMYMBACTCS C YMEHBIIICHUEM €TO JaBICHUS;
0) HE 3aBHCHUT OT JIaBJICHUS Ta3a;
B) YBEJIMYMBAETCS C BO3PACTAHUEM JIaBIICHUS T'a3a;
I') OIpelieNsieTcsl TOJIbKO KOHCTaHTOM [ 'eHpu.
15.CornacHo I 3akony KoHoBasioBa B mape HaJi pacCTBOPOM OOJIbIIIE IO CPABHEHUIO C PACTBOPOM
a) pacTBOPUTEIIS, 0) pacTBOPEHHOTI'O BEIIIECTBA;
B) paCTBOPUTEISI U PACTBOPEHHOTO BEIIECTBA TIOPOBHY;
T') JIETKOJIETY4ero 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, ') TOHMYKAETCH.

17.MoryT v NOps0K PEakIi U MOJICKYJISIPHOCTh OBITh TPOOHBIMU BEJIMUMHAMU
a) HET; 0) na; B) MOPSJIOK — J1a, MOJIEKYJISIPHOCTh — HET;

') MOJICKYJIIPHOCTD — JIa, TTOPSIIOK — HET.

18.Ecnu Temrnieparypa, KOHCTAaHTBI CKOPOCTH M HayaJIbHbIC KOHIIEHTPAIIUHM UCXOIHBIX BEIIECTB
OJIMHAKOBBI, TO PEAKIUsl KAaKOT0 TOPSJIKA 3aBEPIIUTCS PaHBIIIE:

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

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

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

1) Bepno; 2) HesepHno.

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

22. ImeroTcsi BOJHBIE PACTBOPHI TIIFOKO3BI M XJIOpHJlAa HATPUS OJIMHAKOBOW KOHIEHTpPAIIHL
CpaBHUTE OCMOTHMYECKOE AABICHUE 3TUX ABYX PACTBOPOB. SBISIIOTCS JM 3THU PacTBOP]
n3oroHnueckumu? IlpuBeaure qBa OTBETA KaK /IBa OTJEIbHBIX MPEITI0KECHUS.

23.Ilycth umeeTcss 1 MONb BOJBI B Pa3HBIX arperaTHBIX COCTOSHUSX: Tap, KUIKOCTh W JIE]
CpaBHHUTE MEXAy COOOW SHTPOIUH TPEX arperaTHbIX COCTOSHHIA.

24.B snemeHTapHOM peakiuu Tana 2A — B HayanpHas KOHIICHTpAmus BelecTBa A paBHa
Monb-1 2. Yepes 10 MUH OT Hayama peakluM KOHIEHTpauus BemecTBa B cocrasuma 0,
MOIb 1 . BBMMCIMTE KOHCTAHTY CKOPOCTH 3TOH peakuuu. OTBET IpHBEAMTE B [ MOJb
MHH1] ¢ TOUHOCTBIO 10 JECATHIX.

Knrwuu ona OIIK-6

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