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PABOYASA MPOrPAMMA YYEBHOU ONCUUNINNHDbI
B1.0.11 ®usunyeckaa xummsa

1. Koo 1 HamumeHoOBaHMe HanpaBneHua nogrotosku/cneymnanbHocTh: 04.03.01 Xumua
2. Mpodnnb nogroToBkM/cneumnannsauus:
TeopeTnyeckasa u aKcnepuMmeHTanbHas XMMus
3. KBanudumkauma BbinyckHuka: bakanaBp
4. ®opma ob6y4veHus: OyHas
5. Kacdbegpa, otBevarowwan 3a peanusauymio amcuunnuubl: 1004 dmnsnyeckon xmummm

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

7. PekomeHpgoBaHa: HMC xumuyeckoro cdakynbTeTta oT 17.06.2021, npoTtokon Ne5

8. YuebHbIN roa: 2021/2022 CemecTtpbl: 3,4



9. llenu n 3agaum y4e6HOM ANCLUMUNIIUHBI

Llensimu oceoeHusi y4ebHoU OucyurniiuHbl 6515 MmcCs:
- hopmuposaHue cucmembl 3HaHUU 0 pyHOaMeHmaribHbIX 3aKOHax rpomeKaHusi
OU3UKO-XUMUYECKUX MPOUECCO8 U XUMUYECKUX peakyud.
3adayu y4ebHoU OuCyUnuHbI:
— 0amb OCHOBbI XUMUYECKOU U 3[1IeKMPOXUMUYECKOU mepMOOUHaMUKU;
— MO3HaKOMUMb C yHEHUEM O XUMUYECKOM U (ha3080M pasHo8ecuU;
— 0damb OCHO8bI y4EeHUSsI 0 pacmeopax, 8K/to4Yas pacmeophbl 3/1IeKMPOSIUMOos;
— 103HaKOMUMb C OCHOBHbLIMU MOHSIMUSIMU U 3aKOHaMu XUMUYeCKoU U
3/1IEKMPOXUMUYECKOU KUHEMUKU;
— BCKPbIMb 3aKOHOMEPHOCMU IMPOUECCO8 MaccornepeHoca 8 hU3UKO-XUMUYECKUX
cucmemax.

10. MecTo y4yeb6HOM AncuUNUHbI B cTpyKType OOI:

obsA3aTenbHasa YacTb 6noka b1

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

11. MnaHupyemble pe3ynbTaTbl OOy4YeHMA MO AUcCUMNNMHe/MOoAyMio (3HAHUA, YMEeHUS,
HaBblKW), COOTHECEHHbIE C NNIaHUPyeMbIMU pe3yfibTaTaMM OCBOEHUA obpa3oBaTeribHOM

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
XUMUHECKNX HabnogeHun, usmepeHnii, | npodeccrmoHanbHbIX 3adav;
3KCNEPUMEHTOB, a Takke pesynbTaThl
HabnogeHun n pacyeToB CBONCTB ViIMeTb HaBbIKW: UCMOMNb30BaHUS
N3MepeHni BELLECTB 1 MaTeprasnos TEOpPEeTUYECKMX OCHOB PM3NYECKON XMW
NPV peLLIEHNN 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 Be3onacHocTy nNpu paboTe B




©e3onacHocTn

XUMUn4eckown naboparopuu;

XUMUYECKUIA Orl1K-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
uccriegoBaHme onepauum gns 3KCNnepuMeHTanbHbIMU MeTogaMM
MpOLECCOB C WX onpegerneHus PU3NHECKON XMMUUN N INEKTPOXUMUN;
yyactmem XMUMMYECKOTO 1 ha3oBoro 0asoBbIMKM NpYeMaMn NpenynpexaeHus u
coCTaBa BEeLLEeCTB U NUKBMOALMW  MOCNEACTBUA  aBapUMHbIX
MaTepurarioB Ha MX OCHOBE | CUTyaLWiA.
OlNK-2.4 | MNMpoBoguT UccnenoBaHus
CBOWCTB BELLECTB 1
maTepuarnos ¢
MCMosbL30BaHNEM
CEPUNHOro Hay4yHoro
obopyaoBaHus
OlIK | CnocobeH OrlK-3.1 | MNpumeHseT 3HaTb: TeopeTn4eckne oCHOBbI 6a30BbIx
-3 NPUMEHSTb TeopeTnyeckme u MeToAMK PU3MKO-XMMUYECKOrO aHanunaa;
pacyeTHo- nonyamMnupuyeckue
TeopeTnieckue MOZENWN NPY PeLLeHNI YMeTb: peannsoBatb Ha npakTuke
MeToabl Ans 3aa4 XMMNYECKOM OCHOBHble MeTOoANKM PU3MKO-XUMUYECKOTO
N3y4YeHus1 CBOMCTB HanpaBneHHOCTH 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
BLIYMCTINTENBHOM XMMWYECKON
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 XMMWUYECKOTO CoAepKaHus | MpeacTaBneHns pesynbtatoB paboTbl B
npodeccnoHanbHo C y4yetoM TpeboBaHMW | BMOE OT4YeTa Ha PYCCKOM W aHIMMACKOM
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 "
npeactaBnsieT ee  Ha
PYCCKOM M @HIMNCKOM
A3bIKaxX
MK- | CnocobeH MK-1.1 Ob6ecne4ynBaet cbop | 3HaTb: MCTOYHUKM HAYHYHO-TEXHUYECKOWN
1 npoBoanTb coop, Hay4YHO-TEXHUYECKOW (Hay4HoI) nHdbopmaumu;
aHanms u (Hay4HOM) wMHGOPMaLNK,

06paboTKy Hay4HO-

Heobxoaumon ans

YMETh: OCYyLLECTBJIATb NMOUCK HAay4HO-




TEXHUYECKOMN
(Hay4HoW)
MHdopMaLuu,
Heobxoaumon ons
peLleHus 3agay

peLleHns 3agav
uccrenosaHug,
nocTaBneHHbIX
cneumnanmncTom bonee

BbICOKOW KBanudukauum

TexXHU4Yeckow (Hay4How) nHcpopmavmm ¢
NCMonb30BaHeM pPecypcoB CceTu
NHTepHeT, 6a3 AaHHbIX; oopMNnATb OTHeT
0 pesynbTaTtax nouncka uHdopmauuu,

XUMUYECKOMN Bnagetb: npyemMamu nomcka Hay4yHo-
HanpaBnNeHHOCT!, MK-1.2 CocraBnget TEXHUYECKON (Hay4yHoR) nHopmauum n
nocTaBneHHbIX aHanuMTU4ecKun 0630p | MeTogamu CocTaBneHmst OTYETOB O
crneumanmcTom nutepaTypHbIX pesynbTaTtax noucka, HaBblkamu
Gonee BbICOKON WUCTOYHMKOB MO 3aJaHHOW | NPOBeAEHUS XMMUYECKOro SKCNepuMeHTa,
KBanudmvkaumm Temartuke, odopmnsieT | 0606LLeHUss 1 ocbopMIeHNs ero

OTYETbl O BbIMOMHEHHbIX | Pe3ynbTaToB.

Hay4Ho-

nccnenoBaTernbCKuX

pabotax no 3agaHHOM

dopme

12. O6bem AncumMnnuHbI B 3a4eTHbIX eanHMuax/yac. — 15/540.

Popma NpPoMeXYyTOHYHON aTTeCTalUMUU sk3ameH (3 cemecmp); 3ad4em, ak3aMeH (4 cecmecmp)

13. TpyAoeMKOCTb Mo Buaam yyeoHom paboTbl

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

13.1. CopepxaHue QUCLUNIINHBI

Peanusauns pasgena

HanmeHoBaHne
Ne m/n pasgena CogepxaHve pasgena gUCUMNINHGI AncLAnNVHE ¢
MCLIMMNMHBI NMOMOLLLbIO OHNaWH-
Kypca, QYMK
1. Jlekumm
1.1 [NepBbI 3aKOH MpeomeT, 3agaun, meToabl U pasgensl dusmdeckon | YOMK «Punsnyeckas
TepMoaNHaMUKH. Xumun. TepMoanHaMMYECKMA METOoL WCCNegoBaHuW. | XUMng 2K»
Tepmoxumus. XvMnyeckass TepmoguHamuka. TepmoaunHamuyeckue | https://edu.vsu.ru/cours
cucTembl. TepMoanHaMmmuyeckme napameTpbl COCTOSIHUA | e/view.php?id=9899
CUCTEMDI. YpaBHeHue COCTOSIHMSL. YpaBHeHne
COCTOSAHUSA vaeanbHoro rasa. KoadppuumeHt
CKvMmaemocTu. BwupumanbHoe ypaBHeHWE COCTOSIHUS.
YpaBHeHune BaH-gep-Baanbca. Kputndeckas

TemnepaTypa. lNpvHUMN COOTBETCTBEHHbLIX COCTOSIHWUNA.
BHyTpeHHne un BHewHne napameTpbl. OB6O6LLEHHbIE
cunbl U 060OLLEHHbIE KOOPAUHATBLI. OKCTEHCUBHbLIE U

WHTEHCUBHbIE napameTpbl. Teopema Onnepa.
MapumanbHble MondpHble BenuyuHbl. [locTynat o
TepMoAnHaMmnyeckoM pasHoBecun. Hynesow 3akoH
TEPMOOUHAMMKN. TepmoanHaMmyeckuin npovecc.
CamonponsBonbHble " HECaMOMpPOUN3BOJSIbHbIE,
paBHOBECHbIE " HEepaBHOBECHbIE, obpaTtmble
(kBasuctatmyeckme) u  HeobpaTumble  MNPOLECCHI.

®yHKUMM COCTOSIHUSE U pyHKUMM npouecca. MocTynaTt o
CYLLECTBOBaHUM BHYTPEHHel aHeprun. Tennota u
paborTa. MNepBblii 3aKOH TEPMOAVHAMUKM.




OKBMBANEHTHOCTb Pa3fnuuHbIX CrnocoboB nepegaynt
aHeprun. PabBota un  Tenmota obpatumoro  u
HeoBpaTUMOro MpOLIeCCoB. TennoemKkocTb.
MNpuMeHeHne MepBOro  3akoHa K  NPOCTEeMWUM
npoueccaMm C yvyacTMem uaeanbHoro rasa. JHTanbnus.
MNpuMeHeHne MepBOro 3akoHa TepMoAuHAMUKM K

MHOFOKOMMOHEHTHLIM 3aKPbITbIM cuctemMam.
Xummnyeckas nepemMeHHas. Kanopuyeckue
KoahpuumeHTbl. WICTUHHBIA 1 CpegHuin  TennoBon
appexT XUMUYECKOM peakuumu. Tepmoxumus.

CtaHpapTHble cocToAHUs. 3akoH Fecca n cneacTeust us
Hero. CraHgapTHble 3HTanbnNuM oOOpas3oBaHMS W
cropaHua BeuwecTtB. KanopumeTpusi. 3aBUCUMOCTb
TennoBoro  adpdekta  XMMUYECKOW  peakuunm  oT
Temnepatypbl. YpaBHeHne Kupxroda: npubnmkeHHoe 1
TOYHOE pelwleHne. CTeneHHble psabl TENTOEMKOCTMU.

1.2

BTopow 3akoH
TEPMOONHAMUKN.
OHTponus U
TepMOAMHaMNYECKU
e noTeHumanbl
XUMUYECKNX
peakuui

HanpaeneHve CaMOonpPoOn3BOSbHbIX npoLLeccoB.
Moctynat TomcoHa. HekomneHcMpoBaHHasi TennoTa
Knaysuyca. MMpuHuun agmnabatHOW HeAOCTUXMMOCTM
KapaTteogopu. NocTynat o cyLecTBOBaHUN 3HTPONUM —
byHKUMM COCTOSAHMA U 060OLLEHHONM CUMbl B NpoLeccax
TennoobmeHa. YpaBHeHue BTOPOro 3aKoHa
TepMoauHaMuUKn Anst obpaTuMbIX W HeobpaTUMbIX
npoueccoB. MpuHUMN BO3pacTaHUs 3HTPOMUMK.
Cratuctnyeckoe  TOrKoBaHue BTOPOro 3aKkoHa
TepmoauHamukn. TepMoauHaMuMyeckasi BepPOSITHOCTb.
YpaBHeHve bonbuMaHa. PacyeT uaMeHeHust aHTponum
B pas3nuyHbix npoueccax. AOCONOTHass SHTponus
BewectBa. [loctynart lnaHka. QHTpPONMS XMMUYECKON
peakuun.

O606LieHHOe ypaBHEHNE NEPBOro M BTOPOro 3aKOHOB
TePMOOUHAMUKN. dyHOoameHTanbHble ypaBHeHUs
'mb6ca. MpeobpasoBaHue Jlexangpa.
XapakTtepuctnyeckme ¢QyHKUMKM. TepMoanHammuveckme
noTeHumansl. Kputepun CaMOonpon3BOSIbHOro
NpOTEKaHWsi MPOLIECCOB M PaBHOBECUS B 3aKPbITbIX
cuctemax. CooTHoweHnss MakeBenna. YpaBHeHue
KnanenpoHa-Knaysunyca.

TepmognHamunyeckne noTeHUManbl uaeanbHOro U
peanbHoro rasoB. YpaBHeHue [ubG6ca-[iorema.
JleTyuectb. 3OHeprma [mMbB6ca XxumMuyeckonm peakumn.
XvMnyeckuin noteHuman. BnusHue Temnepatypbl Ha
TepMoAnHaMmn4eckme noTeHunansl. YpasHeHus 'mb6ca-
lenbMronbua. PacueT asHeprum [mM66ca XnmMUYECKON
peakuun.

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

1.3

TepmogmHamuka
pacTBOPOB U
¢ra3oBbIX
paBHOBECUN

TepmognHamudeckas  Knaccugukaumsi  pacTBOPOB.
MpoeanbHble pactBopbl. [lpegenbHo pasbaBneHHble,
aTepmaribHble, perynspHble pacTtBopbl. XUMUYECKUN
noteHuman. YpaBHeHue [ub6ca-[iorema. 3akoHbl
Payna wn TleHpu. AktuBHOCTb.  KoadpduuuneHt
akTMBHOCTU. PaBHOBecuMe XugkocTb-nap. 3aKOHbI
mbbca-KoHoBanoea. [leperoHka.  KonnuraTuBHble
CBOWCTBaA  pacTBOPOB.  3akOHbl  pPacTBOPMMOCTW.
YpaBHeHne LUpenepa. 3akoH HepHcta. OKcTpakuus.
Kpnockonus. 36ynuockonusa. OcMoTU4eckne sBMEHUsI.
YpaBHeHue BaHT-lodhda. OcHoBHbIe NOHATUSA
TepMOANHAMMKN ¢asoBbIX paBHOBECUM.
CocraBnsitowiass 1M koMnoHeHT. @dasa. YpaBHeHue
coctosiHua dasbl. Ycnosue ¢as3oBOro paBHOBECKS.
BbiBog npaBuna ¢as N'vbbca n BapMaHTHOCTb CUCTEMBI.
pachuyeckoe onucaHne  pasoBbiX  pPaBHOBECUI.
Onarpamma cocTosiHus. [eTeporeHHble paBHOBECUS B
OJHOKOMMOHEHTHbIX cucTemax. dasoBble Nepexoabl
nepBoro M BTOPOro poga. JHeprns [mnbbca npu

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




¢as3oBbIX  MpeBpalleHusX B OAHOKOMMOHEHTHbIX
cuctemax. TepMoovHaMUYECKUA BbIBOL, AuvarpaMmbl
COCTOSIHUSI OOHOKOMMOHEHTHOW CUCTEMBbI C MOMOLLLIO
KPpMBBIX  M300apHO-U30TEPMUYECKOrO  MOTeHuMana.
da3oBble nepexodbl YUCTbIX BeLWECTB. YpaBHeHue
KnanenpoHa-Knaysuyca. [uarpammbl COCTOSIHUS BOAbI,
cepbl, doccopa. [MonumopdHble npeBpaleHs B
OLHOKOMMOHEHTHON cucTteme. eTeporeHHble
paBHOBECUSA B [BYXKOMMOHEHTHbLIX CUCTEMaXx. YCrnoBus
paBHoBecusa  ¢a3.  TepmMoguMHamMuMyeckuin  BbIBOS,
OCHOBHbIX TMNoB anarpamm COCTOSIHUSA
OBYXKOMMOHEHTHbIX CUCTEM C MOMOLLBI  KPUBbLIX
n300apHO-N30TEPMUYECKOrO NoTeHumana. [eyxdasHoe
paBHOBeCUE: OBYXKOMIMOHEHTHbIE CUCTEMBI c
HEOrpaHW4YEHHON W OrpaHUYEHHON pPaCTBOPUMOCTLIO
KOMMOHEHTOB.  [IBYXKOMMOHEHTHbIE  CUCTEMbI  C
3BTEKTUKOMN. [eTeporeHHble paBHOBeCUS B
TPEXKOMMOHEHTHbIX cucTemax. "pacbnueckoe
npeacTaBneHne coctaBa TPONHbBIX CUCTEM.

1.4

Xumunyeckoe
paBHOBeCUE

YcnoBnss  XMMUYECKOro  paBHOBeCUsl.  XMMUYECKoe
cpoacTBo. 3akoH pgenctByrolmx Macc. KoHcTaHTa
paBHOBecus. WM3oTepma xummyeckon peakumm BaHT-
locbda. SHeprum Menbmronbua u Mmébca xMmmyecknx
peakuuMi, UX CBA3b C KOHCTAHTOM paBHOBECKS.
PaBHOBECHbIV BbIXO NPOAYKTOB XMMWYECKON peakuuu.
BnnsHue paBneHna Ha NOMOXEHWe paBHOBECKS.
3aBMCMMOCTb  KOHCTaHTbl PaBHOBECUS  XMMUYECKOM
peakumm OT TemnepaTtypbl. YpaBHeHuUs w3obapbl wu
N30X0pbl XMMmuveckon peakuum BaHT-Moddpa. Tpetun
3aKOH TepMoguHaMuKkn. PacyeT KOHCTaHTbl paBHOBECUS
peakuMM npu  3agaHHon  Temnepatype. MeTtog
LIsapuymaHa-TeMKmHa.

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

15

OcHosBbl
XMMUNYECKON
KNHETUKN U
KaTtanusa

MprHUMNbI XMMUNYECKON KUHETUKN.
deHomeHonornyeckasa KnHetuka. KMHeTudeckum 3akoH
aencrteyrowwnx macc. Jiumutupytowas ctagust. KuHetumka
MPOCTbIX M CIOXHbIX XUMMWUYECKUX peakumi. MNpuHumn
KBa3nCTaLMOHAPHOCTH BopgeHwTenHa-CemeHoBa.
Teopun XMMUYECKOM KMHETUKMW. 3aB1CNMOCTb
KOHCTaHTbl CKOPOCTM OT TeMnepaTypbl. YypaBHEHWE
AppeHuyca. 3OHeprma  aktuBaumn.  [TOBEpXHOCTb
noTeHUManbHOM  3Heprmn. Teopuss  MEpPEXOaHOro
COCTOSIHMS. QHTPONUS U 3HTanNbNUA akTuBaumu. Teopus
aKTUBMPOBAHHOIMO  KOMMJfieKca B MNPUMEHEHUN K
MOHOMOMEKYNSAPHbIM peakunsiM. Peakummn B pacTBopax.
Katanua. OOwwe npuHUMNbl Katanm3a. [[OMOreHHbINn
katanu3. KWCMOTHO-OCHOBHbIM KaTanus. YpaBHeHue
bpeHcTena. ABTOKaTanua. [eTeporeHHbln KaTanms.
AKTMBHOCTb N CENEKTUBHOCTb KaTanu3aTopoB. OHeprus
aKTuBauumn KaTanMTUYeCcKux peakuun. Teopus
MYNbTUNIIETOB banaHauHa. Teopus aKTUBHbIX
aHcambnen KoboseBa.

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

1.6

PaBHoBecHbIe
NnpoLecchl B
pacTBopax
3NEKTPOSINTOB.

MpeoMeT ©n 3agadn  SNEKTpPoOXuMuUn. XUMUYECKME U
3NEeKTPOXumMmyeckne npouecchl. Knaccudeckass teopusi
3MNEKTPONIUTUYECKON auccoumagum (AppeHnunyc).
OKcnepuMeHTanbHble OCHOBbI Teopun. [lpunoxeHue
3aKoHa AENCTBYIOLLMX MAcc K mpoueccy guccounaumm B
pacTtBopax. HegoctaTtku Teopumn AppeHuyca.

MexaHn3mbl 00Opa3oBaHWsi PacTBOPOB 3NEKTPOSTUTOB.
Ponb MOH-AMMNONbHBLIX B3aMMOAEWCTBUMA B pacTBopax.
ConbBaTauus (rvopataums) MoHa.
TepmoanHammyeckne yHKLMM OOpa3oBaHMS MOHOB B
pacTBopax U Ux nNpakTu4eckoe onpeaeneHune.

MeXnoHHble B3aUMOOENCTBUSA B pacTBopax
3NEKTPOSINTOB. MpyHUMNbI TEPMOANHAMNYECKOTO

YOMK «Pusnyeckas
xumus (2 cemecTp)»
https://edu.vsu.ru/cours
elview.php?id=2084
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onuncaHusi. CpegHUn NOHHBINA KO3 PULMEHT aKTUBHOCTU
N cpefHsisi MOHHas akTUBHOCTb. Bbibop cTaHgapTHOro
coctosiHusa. [paBuna Jlbtouca—PeHpana. [lpasuno
BpéHcTena. Mpeanockbinki 1 OCHOBHbIE BbIBOALI TEOPUU
pacTBOPOB CUJIbHbIX arekTponuToB [Jebas—Xwokkens.
OCHOBHbIE MONMOXEHUST TEOPUM KUCIIOT U OCHOBaHUM
BpéHcTtena—tloypu. ConpsikeHHble KUCNOTHO-OCHOBHbIE
napbl. [poTonutnyeckoe ©  aBTOMPOTONUTUYECKOE
paBHOBeECUS. NoHHoe npouseeneHue BOAbl.
BopopoaHbin nokasatenb. KoHCTaHTa KUCMAOTHOCTM WU
KOHCTaHTa OCHOBHOCTW. CteneHb npoTonusa.
KncrnoTHo-0CHOBHbIE OydepHkle pacTBopbl.
lMpounsseaeHne pacTBOPUMOCTU " ycnosue
obpa3oBaHUss  ManopacTBOPMMLIX  TMOPOKCUAOB B
pacTBopax.

1.7

VOHHbIN TpaHcnopT
B pacTBopax
3ANEKTPONnTOB

OcHoBHbIE MeXaHU3Mbl WOHHOTO TpaHcnopTa.
TepmognHammyeckue ycnoBms BO3HUKHOBEHUS NOTOKOB
Anddysnm, murpaumm, KOHBEKLUN. SNEKTPOXUMUYECKUIA
noTteHuuan. CooTHoLleHNE HepHcTa—OnHLWwTENHA.
Oudbpysna B pacTtBopax anekTponuTtoB. [loHATME ©
Andy3nmoHHOM noTeHumarne.

OnekTpuyeckas NPOBOAMMOCTb pacTBOpOB
ANEKTPONUTOB: YAEernbHas, MonspHas. JOnekTpuyeckas
NoABMXHOCTL  WOHOB. [lpedenbHas  anekTpuyeckas
NoABMXKHOCTb MOHOB. 3akoH Kombpaylwa u cneacrsus
m3 Hero. MpaBuno BanbgeHa—TlucapxeBckoro.
AHOMarnbHas anekTponpoBOAHOCTbL WMOHOB. BrivsHue
pasnuyHblX  (PaKTOpOB  Ha  ANeKTPONpPOBOAHOCTbL
pacTBopoB. 4Yucna nepeHoca WMOHOB M MeToAdbl WX
onpeaeneHus.

OnemeHTbl Teopum  anekTponpoBogHocTn  [ebas—
Xiokkens—OH3aarepa. AnekTpodopeTnyeckoe n
penakcaunoHHoe TopmoxeHust. Oddektel BuHa nu
[ebas—danbkeHrareHa. Oddekt Papages.

MamepeHne  anekTponpoBOAHOCTM  pacTBOPOB  C
NPUMEHEHNEM TMOCTOSIHHOIO M MEePEMEHHOro  ToKa.
KoHgyKkTomeTpuryeckoe TUTpoBaHue.

Y3MK «®Pusnyeckas
Xnmust (2 cemecTp)»
https://edu.vsu.ru/cours
elview.php?id=2084

1.8

TepmognHamumka
reTeporeHHbIX
ANEKTPOXUMUNYECKUNX
cucTem

MoTeHuwnansi, XapakrepusyroLime 3NEeKTpUYEecKoe
COCTOsIHME dasbl; NOBEPXHOCTHbIMN, BHELLHWNA,
BHYTPEHHUN.  XUMUYECKUN U 3NEKTPOXUMUYECKUN
noTeHumansl 4Yactuu. BonbTa-noteHuuan. [ManbBaHu-
noteHuman. T[loHATME SneKTpoAHOro  noTeHumana.
YpaBHeHne HepHcTa [ns paBHOBECHOIO ranbBaHu-
noTeHumana " paBHOBECHOIO 3NEKTPOAHOro
noteHumana. CTaHOapTHbIM BOOOPOAHLIA 3MNEKTpoA.
Tabnuubl CTaHOAPTHbIX JNEKTPOAHbIX MOTEeHUWanoB.
Psag Hanps)KkeHun meTansos.

PaBHoBecHass anekTpoxmmuyeckass uUenb. [lpaBuna
3anucu. HanpsbkeHne uenu, CBsA3b C MNOTeHUManamu
OoTOenbHbIX  anekTpogoB. AHOO W Katogq B
anekTpoxumuyeckon uenu. OCHOBHOE  ypaBHEHWEe
ANEKTPOXUMUYECKOM  TEPMOAMHAMUKWN.  YpaBHEHME
'M6bca—T enbmronbua ans Hanps>KeHus
ANEKTPOXUMUNYECKON Lienu.

Knaccudmkaums anektpogoB. 3nektpoabl | popa.
OnekTpoabl Il poga. KanomenbHbIn "
xrnopuacepeopsiHbIn 3NEeKTPOAbl. OkuncnutensHo-
BOCCTaHOBUTENbHbIE 3nekTpodbl. [lpaBuno JlioTepa.
XWHMMOPOHHLIA  anekTpod. [a3oBble  anekTpoabl.
BopopogHbin  anektpoa. KucnopogHbid  anekTpoa.
Onarpamma anekTpoXMMUYECKON YCTOMYMBOCTM BOAbI.
MoTeHuwan [oHHaHa. MemOpaHHbI  MNoTeHuuMan.
MoHcenekTuBHble anekTpoabl. CTEKMSAHHbIA 3NEKTPOA.
OndpysnoHHbIN noTteHuuan " MeToabl ero

YOMK «Punsnyeckas
xummst (2 cemecTp)»
https://edu.vsu.ru/cours
elview.php?id=2084
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AMNMUHUPOBaHUS.
Knaccudukaums AMEKTPOXNMUNYECKMX Lienen.
®dusmdeckne uenn. KoHUeHTpauWOHHble LUenu ©0e3
nepeHoca W C MNEpPeHOCOM. XUMUYECKME  LEnwu.
XUMUYECKME UCTOYHUKM TOKA.

MoTeHunomeTpus n ee BO3MOXHOCTU. OnpeneneHue
yucen nepeHoca n KOIPMPULNEHTOB aKTUBHOCTM MOHOB,
CTaHOapTHbIX ANEKTPOAHBIX noTeHunanos,
npounsBefeHns  pacTBOPMMOCTM  ManopacTBOPUMbIX
ANEKTPONUTOB NOTEHLMOMETPUYECKNM MEeTO0M.
[MoTeHUMomMeTpUYEeCKoe TUTPOBAHME.

1.9

KnneTtuka
ANEKTPOAHbIX
npoLieCCoB.
OnekTpoxummyecka
1 KOPPO3MS
MeTannos

Onektponusep. AHOA4 W KaTog B  3MEKTponuM3epe.
3akoHbl Papages. OTkNoHeHUs OT 3akoHoB ®Papages.
BbIxog Mo Toky.

MNOTHOCTL TOKa N CKOPOCTL 3NEKTPOAHOM peakuun.
Monspusauusa arnekTpoaa. MHoroctagunHocTb
3NEKTPOAHLIX MNPOLEeCcCoB. Jlumutupyowas cragus
anekTpoaHoro npouecca.lloHATe O nepeHanpsxeHuu
cTagum nepexoja 3apsga, Avddysuun, Xummnyeckon
peakuun, Kpuctannmsauun.

Teopus AnddPy3nMoHHOro nepeHanpsKeHuns.
OnddysnoHHbii  cnoi HepHcta.  BonbTamnepHble
XapaKkTepucTuku (nonspusaunoHHbIe KpmBble)
anekTpoga B Criyyae 3amedneHHon  anddysuu.
MpegenbHbIN AU dY3NOHHBIN TOK.

Teopus 3amegneHHoro nepexoga 3apsga. Bnusanue
noTeHUuana Ha CKOpPOCTb  nepexoja  3apsja.
YpaBHeHne  bBatnepa—®onbmepa.  KoadhduumeHTsl
nepeHoca. Tok obmeHa. BonbTamnepHblie
XapaKTepUCTUKM (nonapusaLmoHHbIe KpuBbl€e)
aneKkTpoda B Criyyae 3amMearnieHHoro nepexoga sapsga.
YpaBHeHune Tadens.

Ancopbums n ANEKTpoKanNUNNspHbIe KpuBbIE.
MoTeHuwan HyneBoro 3apsga. YpaBHeHue JlunnmaHa.
[1BOVIHON BneKTpUYecKnin CNoM Ha rpaHuue MeTanna u
pactBopa. EMKOCTb [BOWHOrO 3nEeKTPUYECKOro Criosi.
MopgenbHble npeactaBneHnss O CTPOEHUU [OBOVHOIO
3NEKTPUYECKOrO CIlos.

OnekTpoxummdeckas kopposusa metannos. Kopposusa ¢
BOAOPOAHOM M C KUCNOPOAHOW Oenonspusaumen.
MoTeHunan koppo3un. Tok koppo3un. [duarpammbl
OBaHCca M WX 3HayeHue. AKTMBHOE, NacCuMBHOE MU
TpaHCNacCMBHOE COCTOsHME MeTanna. AHogHas WU
KaTogHas 3awmTa. lNpoTekTopbl. NHrmbuTopbl
KOppo3um.

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

2. NpakTu4yeckue 3aHATUA

He NpedycMOTpeHbl y4e6HbIM NiTaHoM

3. JTabopamopHbie pabombi

3.1

[NepBbI 3aKOH
TEPMOANHAMMKN.
Tepmoxmmus.

OnpegeneHve  TennoTbl  06pa3oBaHUS  TBEPAOro
pacTtBopa

OnpeaeneHne TennoTbl AgUccoumauumn cnabom KUCHoThbl
OnpeneneHne TeNnoTbl rmapaTauumM conu
OnpeneneHve  TENNOTbl  OKUCINEHUS  LLABENeBOU
KUCINOTBI

OnpepneneHve TENrnOEMKOCTU KWOKMX W TBEepObIX
BELLEeCTB

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

3.2

BTopoi 3akoH
TEPMOONHAMMKN.
OHTpOonusa u
TEPMOANHAMMNYECKN
€ noTeHumnansl
XUMUYECKNX
peakuunn

NamepeHmne TemnepatypHoro koacdpdpuuymnerHta 30C

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

3.3

TepmogmHamuka

Kpuockonusi.  OnpegeneHve  MOMsIPHOW  Macchl

YOMK «Pusnyeckas
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pacTBOpPOB U
da3oBbIX
paBHOBECUN

BellecTBa
Kpuockonusi. Onpenenexune
3NEKTPONUTMYECKON anccoumnaumm
OnpeneneHne koadduUMeHTa pacnpegeneHus moaa
mMexay OpraHN4ecKnm n HeopraHu4eckum
pacTBOpUTENSMU

[BYXKOMMOHEHTHbIE ~ CUCTEMbI C  OrPaHW4YEHHOM
pacTBOPMMOCTbLIO B KMOKOM COCTOSIHUM  (cucTema
deHon-soaa)

TPEXKOMMNOHEHTHbIE ~ CUCTEMbI  C
pPacTBOPMMOCTbIO B XXMOKOM COCTOSIHUM

cTenexHun

orpaHn4eHHom

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

3.4

Xumunyeckoe
paBHOBeCUe

Xummnyeckoe paBHOBecWe B cCUCTeMe MOAUA Kanusa —
xnopug xenesa ()

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

3.5

OcHoBblI
XUMUYECKOMN
KUHETUKN U
KaTtanusa

FOMOreHHO-KaTanIMTUYECKOe OKUCIIeHVE oguaa Kanuvs
nepcynbpaTtoM aMMOHUS

KaTanutnueckoe pasnoxeHue nepokcmaa Bogopoaa
KuHeTuka rupponnsa ykcycHoro aHriapvaa

KuHeTuka pacTBopeHus cynbgaTa Kanbuusa B Boge
KuHeTuka oMblneHus atunauerarta

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

3.6

PaBHoBecHbIe
npoLiecchl B
pacTBopax
3NEKTPONnNTOB.

OnpegeneHne NOHHOIO Npou3BeneHnst BoAbl
HaxoxgeHne KoHCTaHT oBpa3oBaHMn OQHOSAOEPHBbIX
KOMMMEKCOB MeTarnnos

Onpepenexve KOHLIEHTPaLNOHHOM
auccoumnaumm
cnaboin KucnoTbl
Onpepenexve
auccoumaumm
cnabon K1cnoTbl
Onpeaenexne
rmgponusa conu
Onpepenexve nponsseeHns pacTBOPMMOCTHU
TpyaHOpacTBOPUMOM conn cepebpa
Onpepenexne nponsseneHns pacTBOPMMOCTHU
TPyAHOPACTBOPUMOrO rmgpokcnga
Onpepenexne TEPMOANHAMNYECKMX
paBHOBeECUS
OKUCTTUTENTbHO-BOCCTAHOBUTESbHbIX peakumii B TBEPAbIX
anekTponuTax

KOHCTaHTbI
TepMO,qMHaMMHeCKOVI KOHCTaHTbI
KOHLIEHTPaLNOHHOM

KOHCTaHTbI

KOHCTaHT

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

3.7

MOHHbIN TpaHcnopT
B pacTBopax
3EeKTPOSINTOB.

cobcTBEeHHOM
BOObl UMK

N3mepeHune
NpOBOANMOCTHU
pacTBopuTens
Onpeaenexne npegenbHon
3NEKTPONPOBOAHOCTUN CUINBHOTO 3MIEKTPONNTA
MpoBepka 3akoHa pasbaenenns OcTeanbaa
OnpegeneHne KOHCTaHTbl  guccoumaunm
KMCMNOTbI B pasHbIX PacTBOpUTENAX
OnpegeneHve 4ucne nepeHoca
OBVKYLLENCS rpaHnLbl
OnpepeneHne u4ucne
'mtTopcha
KoHgyKTomMeTpr4eckoe TUTpOBaHWE

3NEeKTpUYECKOm
BOOHO-OpPraHN4ecKoro

MOMSAPHON

YKCYCHOM

MOHOB MEeTOoAOM

nepeHoca WOHOB MeTOAOM

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

3.8

TepmogmHamuka
reTeporeHHbIX
3NEKTPOXUMMNYECKNX
cucTem

Peanusauua oanektpoga | poga wn onpegeneHve
CTaHgapTHOro noteHumMana
Peanusauua anektpoga |l poga v onpegeneHne ero
CTaHgapTHOro noteHumMana

Peanusauus OKNCITNTEJTIbHO-BOCCTAHOBUTEJTIbHOIO
anekTpoaa n onpeagerneHne ero CTaHOAapTHOro
noTeHunana

[a30BbIli BOAOPOOHbLIN 9NEKTPoS

MOHOCENEKTMBHbIN CTEKIMSAHHBIA 3N1IEKTPOA

M3mepeHne HanpsKeHWst KOHLEHTPaUMOHHOM LUenu u
onpegenexue andgysMoHHOro noTeHumana

Y3MK «Pursnyeckas
xumusa (2 cemecTp)»
https://edu.vsu.ru/cours
elview.php?id=2084
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3.9

KnneTtunka
AMEKTPOAHbIX
NpoLEeCcCcoB.
OneKkTpoxummdecka
1 KOPPO3Ks
MeTannos

N3mepeHne eMKOCTW [ABOWHOrO 3MeKTPUYECKOro Cros
Ha TBepooM 9nekTpode npu  MOMOWM  MocTa
nepeMeHHOro Toka

MonyyeHve ranbBaHOCTATU4ECKON KPUBOW 3apsXeHus
Pt(Pt)-anekTpoaa B cepHON KucnoTe

N3yyeHne BnMAHMS cocTaBa pacTBopa Ha KpuBble
3apsKeHns NnaTMHUPOBAHHOIO nnaTuHOBOro
anekTpoga

WccnepoBaHne apcopbumm aTomapHOro BoAopoAa Ha
NNaTMHMPOBAHHON NnaTMHe METOAOM  LMKINYECKOW
NMHenHon BonbTamnepomMeTpum

OnpepeneHne ancopbumoHHOM ncesoeMKoCTH
BOOOpO4A Ha nnaTvHe MeTOAOM craja noTeHuvana
npu pasoMKHYTOW Lienu nonspmsaumm

OneKkTponun3 BOOHLIX PaCTBOPOB 3MEKTPONNUTOB
N3yyeHne 3akoHOMEpHOCTEN aHOQHOro pPacTBOPEHUS
Mean B XINIOPUAHbIX 3MIEKTPONUTax

N3yyeHne KMHETMKM BOCCTAHOBIIEHMS Kucropoda Ha
CTaUMOHapHOM  MEOHOM  3MeKkTpode B KUCHbIX
XINOPUAHBIX UMK CynbdaTtHbIX pacTBOpax

N3yyeHne KMHEeTMKM BOCCTaHOBIIEHMS Kucropoaa Ha
BpaLLaloLLemMcs LUCKOBOM 3IEKTPOAEe

WccneposaHne BAWSHUA WHIMBMTOPOB Ha KUHETUKY
A@HOOHBIX M KaTOOHbIX MPOLIECCOB Ha enese B KUCIOoW
cpene

WcecnepoBaHne paboTbl KOPPO3MOHHOIO SfieMeHTa

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

13.2. Tembl (pasaenbl) AUCUMNIIMHBLI U BUAbI 3aHATUN

Bugbl 3aHsaTMI (4acoB)
Ne HanmeHoBaHue Tembl oYy ——
n/n (pasgena) gucumnivHbl Jlekummn | JlabGopaTtopHble paGora MK Bcero
MepBbI 3aKoH
1 | TepMOgMHaMUKN. 14 20 15 1 50
Tepmoxnmus.
BTopow 3akoH
TEPMOANHAMMUKA. DHTPOMMUS
2 | n TepmoanHamMmyeckme 12 20 16 2 50
noTeHumManbl XMMNUYECKNX
peakuuin
TepmogmHamumka pacTBOPOB
N pa3oBbIX paBHOBECUN 18 20 14 2 54
4 | XumMunyeckoe paBHoOBeCUE 10 20 15 1 46
OCHOBbI XMUYeECKON 14 22 14 5 52
KMHETUKN N KaTanuaa
[NogrotoBKa K aK3ameHy 36 36
6 PaBHoBecCHbIE npoLecchl B 14 26 10 > 52
pacTBOpax 3MEKTPONNTOB
7 VOHHbIN TpaHCnopT B 12 o8 12 > 54
pacTBOpax 3MEKTPONUTOB
TepmogmHamuka
g | PABHOBECHbIX 3MEKTPOAHbIX 14 o8 12 5 56
CcUCTeM.
ONEeKTPOXUMMYECKNE LIEMMN.
KuHeTnka anekTpogHbIX
npoueccos. [1BorHon
9 | aneKkTpuyecKkumn Cnomn. 14 26 12 2 54
OneKkTpoxnummudeckas
KOppo3us meTanioB
[MoaroToBKa K 3K3aMeHy 36 36
NToro: 122 210 192 16 540
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14. MeToau4ecKkne yKkasaHus Ans 00y4aloLWmUXCcA N0 OCBOEHUIO AUCLUNIIUHDI:

Mpun ocBOEHUM NEKUMOHHOIO MaTepuana HeobxogMmo paboTaTb He TOMbKO C KOHCTMEKTaMu NEKUUA, HO U C
pekoMeHAOBaHHON y4ebHON 1 MeToAMYecKon nutepaTypor. JlabopaTopHble 3aHATUS MO M3yYyaeMon AUCLIMNIMHE
npoBoadATca Ana 1) 03HaKOMMeHUst C TeopeTM4EeCcKOM OCHOBOW paboTbl, 2) OCHOBHbIMU MPUEMaMM U TEXHUKOW
6e3onacHocTu npu paboTe C Mcnonb3yembiMu Npubopamu 1M peakTBamu, 3) BbINOMHEHUS 3KCMEPUMEHTarbHOW
yactn paboTbl, 4) 06paboTKM IKCMEPUMEHTarbHbIX pe3ynbTaToB U MpeaocTaBneHus MX Ond npenBaputesibHOM
NpoBepPKN Npenogasarernto.

3awmTa nabopatopHoi paboTbl MPOBOAUTCA C LENbi0 BbISIBMEHWS YPOBHA OCBOEHWS MmaTtepuana no
Tematuke paboTbl CNOCOOHOCTM OaTb MPaBUIIbHYIO TPAKTOBKY pe3ynbTaTtam, MOMyYeHHbIM NpU BbIMONHEHWM
paboTbl. 3awmTta paboThl 3aknoyaeTca B odpopmMmreHum pabot, ycTHon Becene npenogaBaTens co CTyQEHTOM Mo
nornyyeHHbIM B paboTe pe3ynbTaTaM U OCHOBHbIM TEOPETUYECKUM MOHATUSIM MO TeMe paboThbl.

KOHTponb OCBOEHWs TEOPEeTMHECKOro maTtepuana MpoBOAUTCA Nocne MnpocnywuBaHUsa CTygeHTaMu
NEeKUMOHHOro MaTepuana no Kaxaow Teme B BUAE KOMSOKBUYMA.

K aK3ameHy [gonyckarTcsi TOMbKO CTYAEHTbl, BbIMOMHMBLLME WM OTYMTaBLUMECH MO BCEM rnabopaTopHbIM
paboTam, NpegyCMOTPEHHbIM Y4EOHBIM MIaHOM.

Mpn peanusaumMn AUCUMNNWHBI C  WCMOMb30OBaHMEM AMCTAHLMOHHBIX 06pa3oBaTenbHbIX TEXHOMOMMN
NCMNOMb3YITCA WHCTPYMEHTbI 3MEKTPOHHOW MHAOPMaLMOHHO-06pasoBaTenbHoM cpegbl BIY  «3neKkTpoHHbIN
yHuBepcuteT BIY» (https://edu.vsu.ru) n/vnn “MOOK BI'Y” (https://mooc.vsu.ru), cepBucbl BUAEOKOHEPEHLMN
(BigBlueButton), anekTpoHHas noyTa, MecceHaKepbl U COLICETU.

15. lMepeyeHb OCHOBHOW W [OMNONMHUTENbLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heob6XoANUMbIX ANl OCBOEHUSI AUCLMUNIIUHbI

a) OCHOBHas nutepartypa:

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

HonronpyaHeivi : MHtennekt, 2012. — 847c.

HamackuH b.b. Onektpoxumus : [ydebHoe nocobue ans ctya., obyd. No HanpaBnNeHU NOAroT.
2 "Xummna"] / b.6. Jamackun, O. A. MeTtpun, I'. A. UnpnnHa .— M3ga. 3-e, ucnp. — CaHkT-
MeTepbypr [v ap.] : Nlanb, 2015 .— 670 c.

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

0) gononHuTenbHasa nuTepaTtypa:
Ne n/n McToYHMK

4 EpemuH E.H. OcHOBbI XMU4eCKOM TepMOAMHAMUKK : y4ebHoe nocobure onsa CcTyd. XUMM. criew.
yH-ToB / E.H. EpemnH .— M. : Bbicwas wkona, 1974 .— 340 c.
MonTopak O.M. TepmoguHamuka B PU3NYECKON XUMUM : Y4EOHUK AN XUM. U XUM.-TEXHOT.
cneu. By3oB / O.M. lNMonTtopak .— M. : Bbicw. wk., 1991 .— 318 c.
Ctpombepr A.l'. dusmnyeckas xumus : Y4ebHUK anst XuMmnyeckmx cneumansHocten sy3o / Al
6 Ctpombepr, .M. CemueHko. : nog peq. A.lI. Ctpombepra. — 7-e uag., ucnp. — M. : BbiCLu. LK.,
2009 .— 527 c.
®dusmyeckas xumus : B 2 kH. / K. C. KpacHoB [u ap.]. - KH. 1: CTpoeHune BellecTBa.

5

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

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

9 OT1kuHc . Pusnyeckas xumus : B 3-x Yactax / MN.91kmHe, Ox. Oe Mayna. —Yactb 1.

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

BaxvH H.M. TepmoguHamumka Anst XMMUKOB : y4eOHUK s cTyq. BYy30B, 00yd. No

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

BaripamoB B.M. OCHOBbI XMMWYECKOWM KMHETUKN 1 KaTanuaa : y4eb. nocobue ansi cTyd. Xvm.

11 dak. yH-ToB, 06y4. o cnew. 011000 "Xumua" n HanpasneHuio 510500 "Xumus" / B.M.
banpamoB. — M. : Academia, 2003 .— 251 c.

PomaHoBckuin 6.B. OcHoBbl xuMndeckon knHeTtuku / 6.B. Pomanosckuin. — M. : Ok3ameH, 2006.

12
—415c.

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

14 OamackvH B.5. OCcHOBbI TEOPETUYECKOW 3NEeKTPOXMMMK : y4eb. nocobure ans cTyd. XMMuY. crew,.

By3oB / b.5. JamackuH, O.A. lNeTtpui .— M. : Beicwas wkona, 1978 .— 238 c.
15 HamackuH B.5. BBegeHne B aNekTpOXMMUYECKYHO KMHETUKY : y4eb. nocobue Ans cTyg. Xum.
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cney. yH-ToB / B.B. JamackuH, O.A. Metpuii .— M. : Beiclwas wkona, 1983 .— 399 c.

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

17 PoTtuHsH AJ1. TeopeTtudeckas anektpoxummus / A. J1. PotunsH, K. L. TuxoHos, U. A. WowurHa. —
JI. : Xumug, 1981 .— 422 c.

18 Mamannos H.A. Anektpoxumusa pactesopos / H.A. Miamannos .— 3-e n3g., ucnpae .— M. :
Xumus, 1976 .— 488c.
Hukonbckuii B.T1. MoHocenekTueHble anektpoasl / B.I. Hukoneckuin, E.A. Mateposa .— J1. :

19
Xumusi. JleHuHrp. ota-Hue, 1980 .— 239 c.
MpakTkym no duanyeckon xumun. TepmoanHamuka : yueb. nocobue ans crya. By3os, obyd. no

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

21 MpakTnyeckne paboTbl No duanyeckon xummn : y4eb. nocodue / HO. . Akynosa [v ap.] ; MNog
pea. K.IMN. MuweHko n gp. — 5-e u3a., nepepab. — CI16. : Npodeccust, 2002 .— 384 c.

29 LWaTtanos A.A. MpakTnkym no cpmandeckorn xumum : y4eb. nocobve Ansa cTya. XMMUY. 1 XUMUKO-
TexHon. cneu. By3oB / A.A. Watanos, U.K. Mapwakos .— M. : Beicwag wkona, 1975 .— 284 c.

23 MpakTkym no aneKkTpoxumuu : y4eb. nocobue ans xumwmd. cney. By3os / b.6. JamackuH [v gp.].
— M. : Bbicw.lwk., 1991 .— 287 c.

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

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

26 TepmognHaMmmnyeckne CBOMCTBa MHOMBUAYArNbHbIX BELWECTB : cnpas. u3a.: B 4-x 1./ J1.B. lN'ypeuy
[v gp.]. — 3-e n3g., nepepab. n pacwumperHoe .— M. : Hayka, 1978-1982.

27 Jobow [1. IneKkTpoxmmMmyeckne KOHCTaHTbl : cnpas. Ans anektpoxumukos / [. Jo6ow. — M. :
Mwp, 1980 .— 364 c.

28 CnpaBoyHuk no anektpoxumun / nog peq. A.M. CyxotuHa .— J1. : Xumus . JIEHUHrp. oTA-Hue,
1981 .— 486 c.

B) MHPOPMALMOHHbIE SMEKTPOHHO-06pa3oBaTeNbHbIE pecypchbl (0duLmanbHble pecypcbl MHTEPHET)™:

29 www.lib.vsu.ru — 3HB BI'Y

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

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

16. MNMepeyeHb y4eOHO-MeTOANYECKOrO 06ecneyYeHns Anst CaMOCTOATEeNIbHOU PaboThbl

Ne n/n MCcTOYHUK
1 COOopHWK NpUMEPOB 1 3agad No anekTpoxummm : ydebHoe nocobue / [A.B. BeegeHcknii n gp.] .—
CaHkT-leTepbypr ; Mockea ; KpacHogap : JlaHb, 2018 .— 204 c.
2 JTabosuu, J1. 3agaumn no dmaunyeckom xummum ¢ peweHmamm / nog pea. HO. B. dununnosa .— M. : Mup,
1972 — 442 c.
COopHWK 3agad No TeoOPeTUYECKON ANEKTPOXMMUM : y4eb. nocobure ansa cTyd. By3oB, oby4y. no cne.
3 "TexHonorns anekTpoxmmmdeckmx npomssoncts” / nog peg. ®.U. Kykosa .— M. : Beicluas wkona,
1982 .— 159 c.
4 EpemuH B.B. 3aga4yHuk no dousnyeckon xmmum / B.B. EpemuH [1 gp.] — M. : Ok3ameH, 2003. — 318 c.
MpakTMkym no manyeckon xmmum : ans cTyq. XxmMm. pak. Bcex gpopm obyyeruns / UN.K. Mapwakos [u1
5 ap.]. Y. 1: Xumnueckas TepmogmHammka .— 2002 .— 88 ¢. —
<URL:http://mww.lib.vsu.ru/elib/texts/method/vsu/feb03023.pdf>.
KnHEeTUKa XMMUYECKMX U SMEKTPOXMMUYECKMX NMPOLIECCOB. NEKTPONPOBOAHOCTD : MPAKTUKyM NO creL.
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>.
PaBHOBeCHbIe aMnekTpoaHble cucTeMbI. [paHnLa pasgena 3apsbkeHHbIX a3 : MPaKTUKyM Mo crey,.
7 011000- Xumus / cocT.: A.B. BeegeHckun [u gp.]. — BopoHex, 2003-.
Y. 3/ Cocrt.: A.B. BegeHckuii, E.B. BobpuHckas, W.B. MNMpoTtacosa, H.B. Coukas. — 79 c. : (Ne 719)
— <URL:http://mww.lib.vsu.ru/elib/texts/method/vsu/jan04059.pdf>.
CO60pHUK NprMepoB 1 3agay No PU3NYECKON XMMUU : NS CTYA. XuMund. doak. Bcex hopm obydeHms /
8 cocT.: KpaBueHko T. A., BeeageHckuin A.B., Kosagepos O. A. - Y.I: Xumnyeckasa TepmognHammka .—
2002 .— 63 c. — <URL:http://mwww.lib.vsu.ru/elib/texts/method/vsu/feb03021.pdf>.
C60opHUK NprMepoB 1 3agay No PU3NYECKON XMMUU : NS CTYA. XuMund. doak. Bcex hopm obyveHms /
9 cocT.: BeegeHckuin A.B., KpaBueHko T.A., Kosagepos O. A. - Y.2: XuMmnyeckas TepMoanHaMmnka .—
2002 .— 67 c. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/feb03022.pdf>.
10 CO60opHUK NpUMepPOoB 1 3agay No anekTpoxummum : y4ed. nocobue / coct.: A.B. BeegeHckuii [u gp.] .—
BopoHex : VMU BI'Y, 2010. - Y. 1: PaBHoBeCHbIE NpOLECCHI B pacTBOpax anekrponutos .— 39 C.
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<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-03.pdf>.

CO60opHUK NpMepoB 1 3agay no anekTpoxumum : y4eb. nocobue / coct.: A.B. BeegeHckuii, C.A.
11 KanyxuHa, T.A. KpaBueHko [ ap.] . — BopoHex : ML BI'Y, 2010. - Y. 2: VloHHbIN TpaHCopPT.
KyrnoHomeTtpusa .— 60 c. <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-04.pdf>.

17. OOGpasoBaTtenbHble TEXHOMOrMNU, MUCMNonb3yemMblie nNpu peanusaumm Yy4eOHOMU
ONCLUMMNIUHBLI, BKIMOYassh [AUCTaHUMOHHble oObpasoBaTenbHble TexHonoruu (AOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4eHue):

Mpn peanusauun y4yebHOM ONCUMNINHBI UCMONB3YHTCS 3NEMEHTbI 3NEKTPOHHOrO 0by4eHus m
pasnuyHble  OUCTaHUMOHHble  obpasoBaTenbHble  TeXHomnormu, nosponsawwme obecneunBaTb
onocpefoBaHHOE B3aMmoaencTeMe (Ha paccTosiHumn) npenogaBaTene u obydarowmxcs, BK4Yast
WHCTPYMEHTbI ~ 3NEKTPOHHOM  MHOpPMaUMOHHO-0Opa3oBaTenbHoM cpeabl  BIY  «3OnekTpoHHbIN
yHuBepcuteT BIlY» (https://edu.vsu.ru) w/wmnun “MOOK BIY” (https://mooc.vsu.ru), npoBegeHune
BebMHApOB, BUOEOKOHEpPEHUMn (B TOM 4ucne c npumeHeHuem cepsucoB Zoom, Discord n ap.),
B3aMMOAENCTBME B COLICETAX, NOCPEACTBOM 3NEKTPOHHOM MOYTbI, MECCEHIKEPOB.

18. MaTepuanbHoO-TeXHU4YECKoe obecrneyeHme AUCLUUNIIUHDI:

YCTaHOBKM A58 U3MepeHUs TENMNOBbIX 3PPEKTOB, KPUOCKONMUYECKUX U3MEPEHU, onpeaeneHns
3NEeKTPONPOBOAHOCTH; YY4EOHBIN KOMMNEKC « XUMUS»; NOHOMEPLI, TepMOCTaThbl, NOTEHLMOCTaThI,
3NeKTPOAbl, ANEKTPOXUMUYECKNE AYENKN, MyNbTUMeaniiHoe obopyaoBaHue.

19. OueHo4HbIe cpeacTBa ANA NPoOBeAEHNA TeKyLen U NPOMEXYTOYHOW aTTecTauumn

MopsAoK OUEHKM OCBOEHMs obydalowmmucs yd4eGHOro maTepuana onpepensieTcs
cofepXaHueM crieayoLmnx pasgenos QUCUMNINHLI:

HanmeHoBaHne WHankaTop(bl

r'|\}|g'| pasgena gucumnivHbl K?_l“cl';?;)e'* ,uo'qcmmeﬁlgﬂ) OueHouHble cpeacTBa
(mogyns) KOMNeTeHUnmn

MepBbI 3aKoH KomnnekT TectoB Ne 1,

1 | TepMOANHaMUKN. OnkK-1 OrnK1.1-1.3 JTaBopatopHble paboTsl,
Tepmoxumumst KoHTponbHas pabota Ne 1
BTopow 3akoH
TePMOANHAMUKN.

OHTPONVA 1 OrK-2 OnK 2.1-2.4 Komnnekr rectos Ne 1,

2 JlTabopatopHble paboTsl,
TepMOANHaAMUYecKme MK-1 MK1.1-1.2 KoHTporbHasi pa6ota Ne 1
noTeHumnansl
XUMUYECKUX peakumi
TepmognHamumka KomnnekT tectoB Ne 1,

3 | pacTBOpOB U ha3oBbIX OrlK-3 OrnK 3.1-3.2 JlTabopatopHble paboTsl,
paBHOBECUI KoHTponbHasa pabota Ne 1
Xumm4yeckoe KomnnekT TectoB Ne 1,

4 | paBHoBecue OI_II_IKKf OI'IHKK13i1_13.22 Na6opatopHbie paboTbl,

] T KoHTponbHas pabota Ne 1
OCHOBBI XMUYECKON KomnnekT TectoB Ne 1,
5 | KNHETUKN 1 KaTanusa Or1K-6 OrnK6.1-6.2 JlabopatopHkle paboTsl,
Pedepar Ne 1
PaBHoBecHble KomnnekT TectoB Ne 2,

6 | npouecchl B pacTBOpax Orl1K-3 OrkK3.1-3.2 JlabopatopHkle paboTsl,
ANEKTPONNTOB. KoHTponbHas pabota Ne 2, Pedbepat Ne 2
MOHHBbIN TpaHCnopT B KomnnekT TectoB Ne 2,

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

KypcoBas pabota
TepmogmHamuka KomnnekT TectoB Ne 2,
g | FeTeporenHbix OrlK-1 OnK1.1-1.3 JlabopatopHkle paboTsl,
3MNEeKTPOLHbIX CUCTEM. MK-1 NnK1.1-1.2 KoHTponbHas pabota Ne 2
KypcoBas pabota
KnHeTunka aneKkTpoaHbIX KomnnekT TectoB Ne 2,
o :napoueccos. OMK-2 oMK 2.1-2.4 JlabopatopHkle paboTsl,
NeKTpoxXmMmnyeckas OMK-6 OMK 6.1-6.2 KoHTponbHas paboTa Ne 2,
KOppo3ns METanoB. o Pedepat Ne 2
KypcoBas pabota
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HanmeHoBaHune MHaukaTop(bl
r’ﬁ pasgena guCcuuniivHbl K?_:\ag‘(a;;a"' ,u,cﬁ':mmelglgﬂ) OueHouHble cpeacTBa
(moayns) KOMMeTeHUumn
KomnnekT TectoB Ne 1,
MpomexyToyHasa aTTecTtaums KomnnekT TectoB Ne 2,
dopma KOHTPONS — 3a4eT, IK3aMeH Komnnekt KMM Ne 1
Komnnekt KMM Ne 2

20. TunoBble OLEHOYHbIE cpeactBa “M MetToamyecKkue wmartepuanbl, onpeapensirowine

npoueaypbl oueHUuBaHuUA

20.1 TeKywWwui KOHTPOSIb YCNEBAaeMOCTH

KOHTpOJ‘Ib ycnesaemMoCTu no gncumniimHe oCylecTBnAaeTcAa C NOMOLLbIO creyrwmnx oueHOYHbIX

CPEeacCTB:

TecToBble 3agaHus

KomnnekT TectoB Ne 1

JI.X.H., JIOII.

Hamnpagnenue nmoaroroBku / cnienmanbaocts 04.03.01 - Xumust
Jucrunnnzaa Ouzndeckas XUMUsL

®dopma o0ydeHust ouHast

Bun konTpons Tect

Bun arrecranmu Tekyas

KonTposbHO-u3MepuTeIbHbIH MaTepua Ne 1
1. B xakom u3 nporeccoB paboTa paclIMpeHUs HACATbHOro ra3 OyzieT Oonblue:
a) B M30TePMHYECKOM B) B H300apHOM
0) B U30XOPHOM T) B aanabaTHIeCKOM

2. TemoBble 3 HEKThI XUMUUECKHAX PEAKLMi NPH IOCTOSIHHOM JABJICHHU U HOCTOSIHHOM 00beMe:
a) MepBblii MEHbLIIE BTOPOrO B) OHH PaBHbI MKy cO00It
0) nepBbIil OoJIbIIIE BTOPOTO T') BO3MOXKHBI BCE BapUaHThI

3. DHTanpnug XMMHYECKOH peaKkLuH paBHA €€ TEIUIOTE IPH MTOCTOSHCTBE:
a)V,T B) MHBIE MapaMETPhl U UX COUYETaHUs
0)P, T T') HUKOT'/1a HE paBHA

4. Ortnowenne Cp/Cyv Beerma:
a) OOMbIIIC eTUHULIBI B) PaBHO €JIMHUIIC
0) MEHbIIIE eJMHULIBI T) CTPEMHUTCA K HYITIO

5. TemnoBoi 3G deKT XUMHUYECKOI peakui € POCTOM TeMIIepaTyphl:
a) BCer/a MOBBIIIAETCA B) HE H3MEHSIETCS
0) Bcera yObIBaeT T') MOXET KakK IMOBBIIIATHCS, TaK U yObIBAThH

YTBEPXIAIXO

3aBeayrommii kKadeapoit
(hu3MUeCcKoN XUMUH
O.A. Ko3aznepos

_ . .2023

6. Jlns HEKOTOPOH COMM 3HEPTHUs pa3pyIIeHHs KPUCTAIUINYECKON pelleTKH OoMbIIle, 4UeM CyMMapHasi TeIIoTa CObBATaI[MM KaTHOHA U

aHWOHa (TI0 MOZYJI0). DTO 0003HAYAET, YTO MPOLIECC PACTBOPEHHUS COJIH:
a) PK30TEPMHUUCH B) TeTU10BoM 3 (heKT OTCYTCTBYET
0) HIOTEepMUYCH T') BO3SMOXKHBI BCE BAPUAHTHI

7. HO‘ICMy TCIJI0Ta Heﬁ'rpaHI/ISaHI/II/I CHUJIBHBIX KHCJIOT OAHHAKOBA, HO OTJIMYACTCA OT TCIIOTHI HeﬁTpanmauI/m c1a0bIX KUCIOT?

PasBepHyThIit OTBET:

IIpenonaBatens

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



II.X.H., JIOII.

Hanpagnenne noaroroBku / crieruanbHocTh 04.03.01 - Xumus
Jucuurnna Ouznyeckast XUMUs

®dopma 00ydeHus ovHast

Bun kontpos tect

Bun arrecranmy Tekymas

KonTposibHO-u3MepHuTeIbHbIH MaTepuas Ne 2

1. DHTpOMHS CaMONPOU3BOIBHOTO MPOIIECCa B U30JIMPOBAHHON CHCTEME:
a) MOBBIIIACTCS B) HE U3MCHSCTCS
0) yObIBaeT T) BO3MOXKHBI BCE BapHaHTHI

2. TIpx M30TEPMHYECKOM CMENIEHUHU Ia30B SHTPOIIHSL:
a) MOBBIIIACTCS B) HE M3MEHSCTCS
0) yobIBaeT T') BO3MOKHBI BCE BapHUaHThI

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

. .2023

3. CpaBHuTe Mexay coOOH 3HaUEHHs: SHTPONHUS 1 MOJb KPHCTANINYECKOro BemiecTBa (Skp) W SHTporust 1| MOJb €ro mapoB IIpU TOH ke

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

4. O BO3MOXHOCTH NpOTCKaHUA XUMUYECKON peakuuu B SaKpLITOﬁ CUCTEME IIpU P,T = Const CJIEAYET CyAUTD 110 3HAKY U3MCHCHMUS:

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

5. SHCPFI/IX I'enbMronea B xone CaMOHpOPISBOJ'ILHOﬁ XUMHUYECKOU peaKkuyu 1pu rnoCToAHCTBE €CTECTBEHHBIX IIapaMETPOB:

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

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

a)V,S B) MHBIE ITApaMETPbl U UX COUETAHUS
6)P, S ') HUKOI'JIa He paBHA

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

Pa3BepHyTHIii OTBET:

IIpenonaBarens

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



Hanpagnenue noaroroBku / crieruanbHocTh 04.03.01 - Xumus

Jucrummaa Ousznyeckas XuMus
®dopma 00ydeHus OqHast

Bun kontposs tect

Bun arrecranmu tekyas

Konrtpoasno-u3mepureabHblii MaTepuan Ne 3

1. CranmapTHBIA XUMUYECKUH TIOTEHIIMAT KOMITIOHEHTA ONPE/IENISIeTCS :

a) Temnepatypoii T;
0) naBnenueMm P;

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

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

0) pacTBOpHTEIID;
B) pacTBOp.

3. Kak u3MmeHsieTcs XUMHYECKUI MOTEHIMal KOMIIOHEHTa B IIpolecce

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

4. B kakoMm CJIydac paCTBOPUMOCTD ra3a B X)XUJAKOCTH OobIIIe:

a) B U€AJIBHOM PAaCTBOPE;

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

JA.X.H., I011I.

YTBEPXIAIO
3aBemyromuii Kadeapoit
(uzmdeckolt XumMun
O.A. Kozaznepos

_ . .2023

CaMOINPOM3BOJIFHOTO Mepexofa M3 OJHOH (assl B JPYryi0 B

5. Jlnsa pactBopa BewecTBa A B pactBopureisie B BepeH 3akoH I'enpu. Kak cBs3aHbl Mexay co00i cTaHIapTHbIE XMMHYECKUE MOTEHIUAIIbI

BeIIeCTBa A B IAPOBOM U XKHUIKOH (azax?
B) p(A) = u(B)
I') BO3MOJKHBI JIFOOBIE COOTHOLIEHHS B 3aBUCHMOCTH OT YCIIOBHI

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

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

nByM. KakoMy uncity paBHOBECHbIX (a3 OHa OTBEdaeT:

a)l; 0)2;

B)3;

r) 4.

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

KpUBast UCIapeHus?
Pa3BepHyTHIii OTBET:

IIpenonaBarens

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



YTBEPXJAIO

3aBenyromuii kadempoit

II.X.H., JIOII.

KonTtpoabsHo-u3MepuTeIbHbIii MaTepuan Ne 4

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

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

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

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

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

5. C pocTOM KOHIICHTPALIMH PEAreHTOB PAaBHOBECHBIH BBIXO/] IPOAYKTOB XUMHUECKOM PEaKIIMH:
a) MOBBIIIACTCS;
0) yObIBaeT;
B) HE M3MEHSICTCSI.

6. C yBenmMYCHHEM JaBICHUSI PABHOBECHBIM BBIXOJ MPOAYKTOB XUMHYECKOH PEaKLIHN:
a) MOBBIIIACTCSL;
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., fgoi. C.H. I'pymeBckas



YTBEPXIAIO
3aBenyromuii kadempoit
(uzmdeckolt XumMun

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

KoHnTposibHO-U3MepHUTeIbHbIH MaTepual Ne 5

1. Jlnst caMOINpPOKM3BOIBHOTO TEUCHHS XMMHYECKOH PEakuuH HeoOXOIUMO, Y4TOOBI HMPOM3BEICHHE XMMHUYECKOTO CPOJCTBa A U CKOPOCTH
peakiuu V ObLIO0:

a) paBHO HYITIO

0) OospIe HyIs

B) MEHBIIIE HYIIS

I) OTJIMYHO OT HYJISI

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

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

4. XuMuueckasi peakius TIPOTeKaeT yepe3 MmocieaoBaresibHbie craaind. CKOpPOCTh PEaKIUK B EJIOM ONPE/IENISeTCs apaMeTpaMu:
a) camoii ObICTpOIi cTaguu
0) camoii MeNICHHO# CTaTuu
B) HE 3aBUCHT OT ITapaMeTPOB OTACNBHBIX CTAANM
I') 3aBUCHT OT MAapaMeTPOB BCEX CTaIH

5. Xumuueckas peakiust IPOTEKaeT uepe3 napasuienbHbie cragnd. CKOpOCTh PEaKIUK B [IEIOM OIPE/IEIISIeTCs apaMeTpaMu:
a) caMo ObICTpOH cTagun
0) camoii MeIUICHHO# CTaauu
B) HE 3aBUCHT OT I1apaMETPOB OTACNBHBIX CTAANM
I') 3aBUCHT OT MapaMeTPOB BCEX CTaIHN

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

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



KommiekT TecroB Ne 2

YTBEPXJIAIO

3aBemyromuii Kadenpoit

(uzndeckort XumMuH

II.X.H., JIOII. 0.A. Kozanepos
. .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 | | ajlbBaHH-TIOTEHIMANA Ha rpaHuIe ¢as;

B) lasipBaHK-NOTEHIMAI HA TpaHuLe (a3 CyMMUpyeTcs U3 Bombra-roTeHana u ckayka JByX MOBEPXHOCTHBIX MOTCHIHAIIOB.
2. Kakasi u3 styeek jisi ONpEesIeHUs Jrces TepeHoca HOHOB MeToioM I'urTopda 00s3arensHO TpeOyeT — OmpejeseHHs MPOMyIEHHOTO
9IIEKTPHUUIECKOr0 3apsiyia:

a) ¢ Cu-anonom u Pt-katomom;

0) c Pt-anomom n Pt-xatomowm;

B) 00¢;

') HH OfiHa He TpeOyer.
3. B conbBaTHOI 000/104KE KAKOr0 U3 IBYX HOHOB C Z1 =Z2 COIEPXKUTCS OOJIbIIee YUCIO MOJIEKYI PACTBOPHUTEIIS:

a) y MoHa C OOJBIINM KPHCTAIUIOXUMHUYECKIM PaJHyCOM;

0) y MOHA C MEHBIIIMM KPUCTATIOXUMHYECKUM PaJHyCOM;

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

) JIBOMHOMW 3JIEKTPUYECKHUIA CITON BO3HHUKAET 13-3a MOsABICHHs [ albBaHU-MIOTEHIMANA Ha TpaHuLe a3,

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

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

a) conu (as);

0) cpenHe-HOHHAs (at);

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

a) Cu| Cu*, Cu?;

6) Pt | Cu*; Cu?;

B) Pt| Ag*, Cu®',
7. B rteopun [eGas-XioKkensl cpeAHE-MOHHOrO Kod(G(UIMEHTa aKTUBHOCTH pa3Mep "MOHHOW aTMocdepbl" (nebaeBckuil 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 PAacTBOPAaX OJAWHAKOBON KOHIIEHTPALMH KAaKOH-THOO CUIIBHON CONNU:
a) pH(H20)>pH(C2HsOH);
6) pH(H20)<pH(C2HsOH);
B) pH(H20)=pH(C2HsOH);
10. Kaxoe u3 crnemyroux BIpaKeHUH He sABiseTca ypaBHeHHeM [ n06ca-I enpmromneiia:

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

11. MonsipHast 37eKTpONpOBOAHOCTb PACTBOPA HIIEKTPOIINTA YBEIHYHUBACTCSA C POCTOM TEMIIEPaTyphl. ITO 00YCIOBIEHO IJIaBHBIM 00pa3oM:
a) I3MEHEHHEM MEXaHH3Ma [IEPeHOCa HOHOB;
0) CHIDKCHHEM KHHEMaTHYECKOU BA3KOCTH;
B) M3MEHEHHEM JMAJICKTPUYECKOI TPOHUIIAEMOCTH.
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 / cneumansHoctb 04.03.01 - Xumus
JOucumnnuna dusnyeckas xumus

®opma 0byueHnst o4Has

Bwup koHTpons TecT

Bwup atTecTauum TekyLlas

KoHTponbHo-3MepuUTenbHbIn Matepran Ne 2
1. KOHCTaHTa ¥ CTENEHb AMCCONMAIIMH IEKTPOIUTHYECKON IUCCOMAIMH Caboro SIEKTPOIUTa CB3anbl cooTHomenuem: K=a?C/(1-a). o
Mepe pocta KoHLeHTpanuu pactsopa C uro npousoizer ¢ K:
a) YBEITMUUTCS; 0) yMeHBIIUTCS; B) HE H3MEHHTCS.

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

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

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

0 0 0 0 0 0
a)dn Fa, =a_; 6)an =a, Fa_;
0 0 0 0 0 0
B)dy =a, =a_; rnady#a, #a_.
8. Ha ocHOBe kakoro coemHEHUs1 MOXET ObITh U3roroBieH 3nekrpon Il poxa, oOpaTumblit mo nonam Br:
a) LiBr; 6) KBr; B) AgBr.
9. Mnst pactBopa 1 monb/i1 NazSOs + 1 mons/nn H2SO4 noHHas cuna paBHa:
a) 4 Monb/1; 6) 5 Monb/; B) 6 MOJIB/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. CraHmapTHBII 3MEKTPOAHBIN MOTEHIMAT BOAOPOAHOIO SIIEKTPO/IA MOJIAral0T PABHBIM HYJIIO MPH:

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

12. Y nenbHast 3l€KTPONPOBOJHOCTD BOIHOIO PACTBOPA CHIIBHOTO SJIEKTPOJINTA C POCTOM €ro KOHIEHTPAIMH BHAYalle PAcTeT, a 3aTeM
cHKaeTcs. [TosBIIeHNEe ydacTKa CHIDKEHHSI 00YCIIOBJICHO:

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

B) HApaCTAOIINM BIHMSHAEM MEXMOHHBIX B3aUMOIEHCTBHUMH.

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



YTBEPXJIAIO
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(uzmdeckolt XumMun

II.X.H., JIOII. 0.A. Kozanepos
. .2023
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®opma 0byueHnst o4Has

Bwup koHTpons TecT

Bwup atTecTauum TekyLas

KoHTponbHo-u3meputenbHbIN maTepuan Ne 3

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

a) TUTIOJT-TUITOJBHOTO;
0) MOH-IUITONBHOTO;
B) MOH-HOHHHOTO.
2. 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 XUMUYECKHM U 3JIEKTPOXUMHUYECKUM MOTEHIHAIaMI HOHOB 1-TO COpTa 0053aTeIbHO HYXKHO YYHUTHIBATh IPH 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 BO3pAacTaer.
7. CpenHsia SHEprusl KaKuX B3auMOJCHCTBUH ABISETCS 00bEKTOM pacueTa B Teopuu Jlebas-XroKkes:
a) MOH-UOHHBIX; 0) MOH-IIUIIONIBHBIX; B) JUIIONb-MIIOIbHbIX.
8. BydepHsimM neiicTBueM o0asaeT cMech OKcallaTa Kajlus C :
a) COJISIHOW KUCIIOTOM; 0) JIMMOHHOM KHMCJIOTOHH;
B) ILABEJICBOI KHUCIIOTOM; T) YKCYCHOU KUCIOTOM.
9. B peakuuu nporonurudeckoro papaosecusi CH3COOH+H2F, = CH3COOHz™ + HF2~ ponb KUCIOT Urparot:

a) CHsCOOH u HzF2;
6) CHsCOOH; u CH3COOH,;
B) H2F2 1 CHsCOOH;:;
r) HoF2 mw HF2 .
10. B 0OCHOBHOM ypaBHEHHH JIIEKTPOXMMUYESCKON TEPMOIMHAMHUKH TSl HAMPSDKEHHS raJbBaHUYECKOH IenH BeianunHa AG MpecTaBiseT:

a) cBOOOAHYIO dHepruro ['mbOca aHOMHOW peakiui;

6) cBoOomHYyIO SHEprito [ HO0Cca KaTOJHON peaKiiu;

B) cBOOOIHYIO dHepruio ['n60ca OpyTTO-XMMHUUECKON PeaKIliH.
11. CunbHO pa3baBiieHHBIE BOAHBIC PACTBOPBI CIaOBIX KHUCIOT (KoHCTaHTh auccorpaimu Ki u K2) uMeror ogHy M Ty ke MOISIPHYIO
kouuentpanuio. Eciu Ki>Ko, To:

a) pH1>pHz; 6) pHi<pHz; B) pH1=pHz;
12. Hanpsoxenue nerm Cu / Cu?* / Hg(Cu), Cu:
a) 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-U3MepuTenbHbIKN maTepuan Ne 4
1. KoHcraHTa ruapoitusa coiy ciaboil KUCIOTH H CHIIBHOIO OCHOBAHHSI OITMCHIBACTCS COOTHOIICHHEM:
a) Kr=Kw/Kucc;
0) Kr=Kw-Knucc;
B) Kr= Kmucc/ Kw;
2. IIpy ITOMOIIH KaKOTO 3JICKTPOZia Hellb3sl TOTCHIIHOMETPHYECKH ONPEASINTh KOHIeHTparuio pacteopa HCI :
a) CTEKIITHHOTO;
0) XUHTHAPOHHOTO;
B) PTYTHOCY/Ib(HATHOTO.

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

_ . .2023

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

SJIEKTPOAOB XapPAKTECPU3YETC MMOBLINICHHBIM IIOJISPU3AaIIMOHHBIM COIIPOTUBJICHUEM CTAaIUU INIEPEXOJa 3apsaa:

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

5. YeM NPUHIMIHAAIBHO OTJIHYAIOTCS XUMHUYESCKHE LIETTH OT KOHICHTPAIMOHHBIX:
a) HAJTMYKMEM HITH OTCYTCTBHEM CKauyKa MOTCHIMaIa Ha TPaHHUIIe paszielia PacTBOPOB;
0) XapakTepoM TEeMIIePATYPHOH 3aBUCHMOCTH HATPSHKCHHS LISTIH;
B) pa3HUYKEM METAILIOB aHOJA U KaTo/a;
I') IOPS/IKOM 3aITUCH SJICMEHTOB IICTIH.
6. K xakoMy THITY OTEHIIHAIOB OTHOCHTCS TTOTeHIHa JloOHHAHA:
a) Bonbra-noreHuuar;
0) ['anbBaHK-TIOTCHITHAT,
B) SNICKTPOHBIA TOTCHIINAT;
I) peaibHbIi MOTEHIMAT.

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

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

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

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

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

a) Mr00BIX KOHLIEHTpALuii;
0) pa30aBJCHHBIM;
B) KOHIICHTPHUPOBAHHBIM.
11. K kakoMy Tumy ¢usnyeckux ternei ornocures tenb (—)Pt, Cuayy | Cu* | Cugooy, Pt (+):
a) TpaBUTAIIOHHAS,
0) autoTpOoNHAs;
B) KpHUCTaIOrpadruyecKast.
12. Dddexr Papanes B cnabbX MMEKTPOIUTAX O0YCIOBICH:
a) U3MEHEHHEM IOIBUYKHOCTH HOHOB C HAPSHKEHHOCTBIO SJIEKTPUUECKOTO MOJIS;
0) M3MEHEHHEM CTETICHN TUCCOLUALIMN C HAIIPSHKEHHOCTBIO OIS,
B) M3MEHEHHEM MOJBHKHOCTH HOHOB C YaCTOTOH IIEPEMEHHOr0 TOKa,
I') ©3MEHEHHEM CTETICHH JTHCCOLIMALNHN C YaCTOTOI TOKa.

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



3agaHus onsi KOHTPONbHbIX paboT
KoHTponbHas pa6oTa Ne 1
1. HaiiTi cTaHIapTHYIO MOJISIPHYIO DHTAJBIINIO 00pa30BaHUs aMMHAaKa HA OCHOBAHWU JIAHHBIX O
peaxiusx B ra3oBoi dasze:

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

Monb !

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

Mone "

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

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
TeMmbl KypcoBbIX paboTt

ONEeKTPOOKMCIEHNE OPraHNYeCcKoro BeLlecTBa Ha MeTanIMyeckom Unun CniiaBHOM anekTpoae

OneKTPoOXMMmn4ecKkne CBOMCTBA BOAHbLIX PACTBOPOB OPraHUYeCcKuX KUCIOT

ONeKTPOXMMNYECKNe CBOMCTBA BOAHO-OPraHMYeCcknx pacTBOPOB OpPraHNYeCKNX KUCNoT

OneKTPOXMMUYECKNe CBOMCTBA BOAHbLIX PAaCTBOPOB HEOPraHNYECKMX KNCIOT

KoHCTaHTbl paBHOBECUS SNEKTPOXMMUYECKMX MPOLECCOB

Koppo3noHHOe noBegeHne MeTarnsoB 1 CNaBoB B BOAHbLIX pacTBopax

Koppo3noHHoe noBegeHe MeTarnsoB 1 CNaBoB B BOAHO-OPraHNYeCckuX pactBopax

OndpysmoHHasa KMHeTUKa KaTo4HOro ocaxaeHuss metanna

AHOAHOEe pacTBOpeHuWe cnnasa B BOAHOM pacTBope

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

. FanbBaHW4eckne anemMeHTbl

BOoooNoOO~wNE

[EEN
RN

Tembl pedepatoB
PechepaT Ne 1
MpUHLMNBI XUMNYECKON KUHETUKM.
deHoMeHonornyeckas KUHeTuKa.
KnHeTn4eckun 3akoH AENCTBYOLLMX Macc.
JiInmntnpytowasa cragus.
KnHeTnka NpoCTbIX XUMUYECKUX PeaKLINN.
KuHeTuKa CnoXHbIX XUMUYECKUX peakUmi.
MpuHUMN KBasuctaumoHapHocTn bogeHwTenHa-CemeHoBa.
3aBUCMMOCTb KOHCTaHTbl CKOPOCTU OT TeMnepaTypbl.
YpaBHeHne AppeHuyca. QHeprust akTueauuu.
10. MNoBepXHOCTb NOTEHUMASTBHON 3HEPTUW.
11. Teopusi nepexogHOro COCTOAHUS.
12. Teopusa akTUBMPOBAHHOIO KOMMMEKCa B NPUMEHEHUN K MOHOMOMEKYNAPHBLIM peaKUnsm.
13. Peakuun B pactBopax.
14. O6wwne NpuHUMNbI KaTanuaa.
15. FoMOreHHbI KaTanus.
16. KNcnoTHO-OCHOBHBbIN KaTanus.
17. ABTOKaTanms.
18. 'eTeporeHHbIN KaTanums.
19. AKTMBHOCTb 1 CENEKTUBHOCTb KaTanm3aTopos.
20. SHeprus akTMBauunM KaTanuTUYECKNX peakLmi.
21. Teopua mynbtunneTos banaHavHa.
22. Teopus akTUBHbIX aHcambrien KoboseBa.

©CeNoO~ODOE



PecpepaT Ne 2
1. NoHATNE KMCNOTbI U OCHOBAHUS B COBPEMEHHOMN XUMUMN.
2*. Iuccoumaumst KUCAOT U OCHOBaHWI B pa3baBneHHbIX BOAHbLIX pacTBOpax.
3. ConbBaTtaums (rmgpataums) u conbBaTHaga (rmgpaTHasi) ob6onoyka noHa.

4* MaTemaTuyeckuin annapaT Teopun pacTBOPOB CUIbHbIX aNeKTponuToB [e6as—Xiokkens.
5. BydepHble pacTBopbl: kKnaccudmkaums, ctabunmanpyemoe 3HaveHne pH, bydepHas eMkocTb,
npuMeHeHue.

6. CTyneHuyaTasa guccoumaums KUCroT B pacTBopax.

7. CTyneH4aTasa guccoumaumns KOMMNNEKCHbIX COeANHEHNIA B pacTBOPaX.

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

9. BKkcnepumMeHTanbHoe onpefeneHne KOHCTaHT MOHHbIX PaBHOBECUIN B pacTBOpax.

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

11. MMpOTOHHbLIE N AaNPOTOHHbLIE PACTBOPUTENN B COBPEMEHHON XUMUN.

12. CTpoeHne ABONHOIo anekTpmnyeckoro cnos no LWrepHy v no MNpamy.

13. MNMony4eHne n TpakToBKa 3NEKTPOKANUNNSAPHbBIX KPUBBIX.

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

15. MexaHn3Mbl U KNHETUYECKME 3aKOHOMEPHOCTU BblAENEHNSA BOAOPOAA HA pa3HbIX MeTannax.
Koppoausa ¢ BogopoaHor genonsgpusaumen.

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

17. OCHOBHbIE MONOXEHUA N BbIBOALI TEOPUN 3aMeANEHHOro nepexoaa 3apsga. BogopogHoe
nepeHanpsikeHne Ha pTyTHOM 3NeKTpoae.

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

19*. Knaccuyeckas 1 coBpemeHHas (opMynmpoBKU NMPUHLMMNA HE3aBUCMMOTO MPOTEKaHWS 3MEKTPOAHbIX
NPOLECCOB Ha CMOXHbIX ANEeKTpoaax.

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

21. CoBpeMEHHbIE NPeaCTaBEHNS O NACCMBHOM COCTOSIHUN METarslsfoB.

22. Koppo3ns MmeTansnoB B KOHTaKTe.

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

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

Kputepunn oueHnBaHuns:

YpoBeHb
Kputepumn oueHnBaHnsa KomneTeHumm cchopmmpoBaH LLikana oueHokK
HOCTU
KOMMeTeHUUN

Obyyarowuticsi 8 nonHouU mepe grnadeem meopemuyecKkuMmu ocHogamu | [1oebiueHHbIl OmnuyHo
gusuyeckol Xumuu U 371EKMPOXUMUU, CrOCObBeH ummocmpuposams ypO8EHb
omeem ripumepamu, hakmamu, OaHHbIMU Hay4YHbIX uccriedosaHul,
MPUMEHSIMb Meopemuyeckue 3HaHusi Oris PeweHusT MpaKmu4yeckux
3a0ay 8 obracmu  3M1eKMPOXUMUYECKOU  mMepMOOUHaMUKU U
SIEKMPOXUMUYECKOU KUHEMUKU
Obyvarowuticss enadeem meopemu4yecKuMu OCHO8amMu ¢bu3u4yeckol ba3zoenlili Xopouwo
XUMUU U 31IeKmpoxumuu, criocobeH umnmocmpuposames omeem ypOBEHb
npumepamu, Ooryckaem owubKu rpu MPUMEHEHUU MeopemuYecKux
3HaHuli Ons  peweHuss rfpakmu4yeckux 3alday & obnacmu
SIEKMPOXUMUYECKOU ~ mepMOOUHaMUKU U 3/1IeKMPOXUMUYECKOU
KUHEemukKku




Obyyarowutics enadeem 4YacmuyHO mMeopemuyeckuMu ocHogamu | [lopozoebit Ydoenemeopu-
gusudeckol Xumuu U 3M1eKMpPoXumuu, ghpacMeHmMapHo CcrocobeH ypO8EHb mernbHO
usIocmpuposames  omeem  ripumMepamu, pasMeHmapHoO ymeem
NPUMEHSIMb meopemu4yeckue 3HaHusl Orsl PeweHUsl Mpakmu4yecKux
3a0ay 8 obracmu  371eKMPOXUMUYECKOU mMepMOOUHaMUKU U
37IEKMPOXUMUYECKOU KUHEMUKU
Obyyarowuticas OeMoHCMpupyem oOmpbIBOYHbIE, (bpacMeHmapHble - Heydosnemeopu-
3HaHUS Meopemu4yecKUX 0CHO8 ¢bu3u4ecKoU XUMUU U 3/1eKMPOXUMUU, meribHO
oonyckaem epybble OwWUbKU pu MPUMEHEHUU MeopemuyYecKux
3HaHuli  Ona  peweHus npakmu4yeckux 3alfa4y 6 obnacmu
3IEKMPOXUMUYECKOU  mepMOOUHaMUKU U 3/1IeKmMpPOXumMu4eckol
KUHemukxu
20.2 NMpomexyTo4Haa aTrectauma
Komnnekt KUM Ne 1
YTBEPXOAHRKO
3aBsegyrowmn kadenpon
dm3nyeckon xmmmm
O.X.H., oou,. O.A. Kosagepos

Hanpaenenue nogrotoBku / cneumanbHocTb 04.03.01 Xumusa
OucumnnnHa dusmnyeckasa xmmms

dopma obyyeHus ovHasi

Bug koHTpona ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin matepuan Ne 1

. .2023

1. lMocTpoeHne auvarpammbl KUNEHUs OBYX B3aMMHO pacTBOPUMbIX xuakocTen. Cmbicn obnacten wm
nuHnin. PacyeT cteneHn cBoboapl B XapakTepHbIX TOYkax no npasuny ¢as 'mbbca. NMepBbin 3aKoH

KoHoBanosa.

2. XuMMn4yeckoe CpOACTBO. XUMMYECKOE paBHOBECME. YCIOBUS XUMMUYECKOrO paBHoBecusd. CBs3b
XMMUYECKOro CPOACTBA C KOHCTAHTOM PaBHOBECUS XMMUYECKOW peakumm.

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



A.X.H., Aou,.

HanpaeneHwne nogrotoeku / cneumansHocTb 04.03.01 Xumus
OucunnnunHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas
Bug KoHTponsa ak3ameH

Bupg atTectaumm NPOMEXyTO4YHadA

KoHTponbHO-u3meputenbHbin Mmatepuan Ne 2

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

. .2023

1. dyHKumm npouecca. BHyTpeHHSAs aHeprusa. SHTanbnus. lNepBoe Havano TepMoanHaMmnkn Ans
obpaTnMbIX NPOLIECCOB, NPOTEKAKLLMX B Pa3NNYHbIX YCNOBUAX (M30XOPUYECKUA, N306apu4eckmn,
n3oTepMmnyecKknin, agnabaTnyeckmn).

2. MNpuMeHeHne 3aKoHa AeNCTBYOLWNX MacC K FOMOreHHbIM U reTePOreHHbIM XUMUYECKUM peakumsiM.
PasnnyHble (hopMbl BbipaXeHUst KOHCTaHTbl paBHOBECKS.

MpenogaBatenb

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

O.X.H., Aou.

Hanpaenexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucuunnuHa dusmnyeckas xmmus

dopma oby4yeHus ovHasi
Bug koHTpona ak3ameH

Bua atTectauum npomexyToyHas

KoHTponbHO-u3meputenbHbin matepuan Ne 3

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

. .2023

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

TennoTbl (3HTanbnun) o6pasoBaHna 1 cropaHna BellecTs. Kanopumetpus.

2. N3oTepma xummyeckon peakummn BaHT MNodda. SHeprum Menbmronsua n Mmbbca xummyeckon
peakumn. CTaHgapTHble aHeprum Menbmronbua u M’mbbca n nx cBs3b C KOHCTAHTOW PaBHOBECHS.

MpenogaBaTtensb

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



A.X.H., Aou,.

HanpaeneHne nogrotosku / cneumansHocTb 04.03.01 Xumus
OucunnnunHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bug koHTpona ak3aMeH

Bua atTectauumn npomexyTovHas

KoHTponbHO-usmeputenbHbin Matepuan Ne 4

YTBEP>XOAKO
3aBenyloLmm kadpegpon
dunsndeckon Xxmmmn
O.A. Ko3agepos

. .2023

1. Kanopuyeckme koadbduumeHTbl. TennoemMkocTb. PasnuyHbie BUAbl TENNIOEMKOCTEN. BnnsaHune
TemnepaTypbl Ha TENNOBON 3PMEKT XMMMYECKOW peakumun. YpaBHeHne Knpxroda. MpubnuxeHHoe u

TOYHOE peLUeHne.
2. PacyeTt paBHOBECHOrO BbIXOAa NPOAYKTOB XMMUYECKOW peakLum.

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

O.X.H., Aou.

Hanpaenexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucumnnuHa dusmnyeckasa xmmms

dopma 06yyeHus ovHas

Bug koHTpona ak3ameH

Bua aTtTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin matepuan Ne 5

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

. .2023

1. Brtopoe Havano TepmoauHamuku. MNpuHUMn agnabaTHonm HegocTwxkmMMmocTn KapaTteogopu. BeegeHue
MOHATUA SHTPONUKU. IHTPONUSA OBpaTUMBLIX U HeobpaTUMbIX MNPOLECCOB. HekomneHcupoBaHHas

Tennota Knaysuyca.

BrnvsiHve naBneHunst Ha paBHOBECHbIN BbIXO NPOAYKTOB XMMMUYECKON peakLuu.

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



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon xmmmn

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

HanpaeneHne nogrotosku / cneumansHocTb 04.03.01 Xumus
OucunnnunHa dusmyeckasa xmmmus

dopma 06yyeHns ovHas

Bug koHTponsa sk3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHo-usmeputensHbii matepuan Ne 6

1. YpaBHeHve BTOPOro Havana TepMoanHaMukn Ansg obpatnmelx 1 HeobpaTumblx npoueccos. MNpuHumn
BO3pacTaHus aHTponuu. BeluncneHne aHTponuMu oTaerbHbIX BELWECTB U XMMUYecKon peakumn. CBasb
QHTPONUU peakLun ¢ XMMUYecKon nepemeHHon. CtaHgapTHas AHTPONUS.

2. 3aBMCMMOCTb KOHCTaHTbl paBHOBECUS XMMNYECKOW peakLumn OT TemnepaTtypbl. YpaBHEHUSA U30X0pPbl U
n3obapbl BaHT MNodda.

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

YTBEPXXOAKO

3aBeqyrowmn kadgpenpon

bn3ndeckon Xmummm

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

Hanpaenexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucumnnunHa dusmyeckasa xmmms

dopma 06yyeHus ovHas

Bug koHTpona ak3ameH

Bua aTtTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbi matepuan Ne 7

1. lMocTpoeHne gnarpammbl ABYX B3aMMHO PacTBOPMMbIX XWAKOCTEN C a3€0TPONHON cMmechbio. CMbich
obnacten n nuHuN. PacyeT cteneHn cBoboabl B XapakKTepHbIX Tovkax no npasuny ¢as Mbbea.
BTopon 3akoH KoHoBaroBa.

2. TpeTbe Havano TepMmoanHamMukn. NocTosiHHasA MHTErpMpoBaHus B ypaBHeHUN n3obapsbl. PacdeT
KOHCTaHTbl paBHOBECKS XMMUYECKOW peakunn npu 3agaHHoM Temnepartype.

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



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsnyeckon Xxmmmn

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

HanpaeneHne nogrotosku / cneumansHocTb 04.03.01 Xumus
OucunnnuHa dusmnyeckasa xmmmsa

dopma 06yyeHns ovHas

Bung koHTponsa sk3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHo-usmepuTtenbsHbi matepuan Ne 8

1. TepmogunHamuyeckne noTeHumansl. VX cBA3b € MakcumanbHOW nonesHon paboTon. Kputepum
CaMOrpoOu3BOSIbHOrO MNPOTEKaHWs npouecca W paBHOBecus. TepmoAuHaAMU4Yeckue mnoTeHumansl
XUMmYeckon peakuun. X cBsiI3b C SHTANbNMEN U SHTPOMUEN XMMUYECKOW peakumn. CTaHOapTHble
noTteHumarnsl.

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

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

YTBEPXXOAKO

3aBeqyrowmn kadgpenpon

bn3ndeckon Xmummm

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

Hanpasnexue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
OucumnnunHa dusmyeckasa xmmms

dopma o6yyeHus ovHas

Bug koHTpona ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbi Matepran Ne 9

1. BnnsHue Temnepatypbl Ha 9Hepruio [mnbbca xumumyeckon peakuun. YpasHeHne [unG6ca-
lenbmronbua. Ceasb aHeprum [MB6ca (MakcMmanbHOW MoOne3Hon paboTbl) C AHTANbNMEN U
SHTPOMMEN XUMUYECKON peakLunm.

2. Xumnyeckass knHeTnka. CKOpPOCTb, MOJEKYNSIPHOCTb U MOPSAOK XUMMYECKUX peakumin. [MpuHumnbl
XUMUYECKON KNHETUKU. [oHATME U NUMUTUPYIOLLEN CTaaun.

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



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

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

HanpaeneHne nogrotosku / cneumansHocTb 04.03.01 Xumus
OucunnnunHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bua koHTponsa sk3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-usmeputenbHbin Matepuan Ne 10

1. TepmognHamMmyeckuii NpoLecc (paBHOBECHLIN 1 HEPABHOBECHLIN, 0BpaTUMbIN N HeEOBpaTUMBIN,
CaMOnNPON3BOSbHbINA U HE CaMONPON3BOSbHLIN). PyHKUMKM Npouecca. TennoTa, paboTa gns
PasnMyHbIX NPOLECCOB (M30XOPUYECKMI, N300apMYECKnI, N30TEPMMYECKUI, agmabdaTnyeckmn).

2. MNony4yeHne KNHETUYECKOIO YpPaBHEHNS NPOCTbIX XMMUYECKMX peakLumMii BTOPOro nopsagka.
Mpachnyeckoe npeacrtaBnenne. KoHcTaHTa ckopocTu. PacyeT nepuoga nonynpespaLleHns.

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

YTBEP>XOAIKO

3aBeqyrowmn kadpenpon

bn3n4eCKon Xummm

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

Hanpasnexue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
OucumnnunHa dusmyeckasa xmmmus

dopma 06yyeHus ovHas

Bug koHTpona ak3ameH

Bua aTtTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 11

1. TepmognHammnka asoBbIX NpPeEBPALLEHNA WMHAOMBMAOYalNbHbIX BeLecTB. 3aBUCMMOCTb [aBlieHus
HaCbILEHHOro napa oT TemnepaTypbl. YpaBHeHne KnanenpoHa-Knaysuyca. MNpnbnmxkeHHoe n TouHoe
pelweHune. ICTMHHasa XxuMmmnyeckasa NoCTOSAHHas.

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

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



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

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

HanpaeneHne nogrotosku / cneumansHocTb 04.03.01 Xumus
OucunnnunHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bung koHTponsa sk3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin MaTtepuan Ne 12

1. TepmoamHamuka pacTBopoB. lNMapumanbHble MONsSpHblE BENUYMHBI. 3aBUCUMOCTb MX OT COCTaBa
pacTtBopa. YpasHeHue m66ca-[iorema. Ero ponb B TepmMognHamMmke pacTBOpPOB.
2. OKcnepuMeHTanbHble U pac4eTHble METOAbI ONpeaeneHns nopsiaka XMMNUYECKon peakLumu.

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

YTBEP>XOAIKO

3aBeqyrowmn kadegpomn

bn3n4eCKon Xummm

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

Hanpasnexue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
OucumnnunHa dusmyeckasa xmmmus

dopma 06yyeHus ovHas

Bug koHTpona ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin matepman Ne 13

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

NpoLeccoB.
2. lNMony4eHne KMHETUYECKOTO ypaBHEHNS Ans obpaTuMbIX peakumnii. padmyeckoe npeacraBneHve.

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



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

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

HanpaeneHne nogrotosku / cneumansHocTb 04.03.01 Xumus
OucunnnunHa dusmnyeckasa xmmms

dopma 06yyeHns ovHas

Bug koHTponsa sk3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin Matepuan Ne 14

1. TepmognHammka XWOKUX PacTBOPOB. 3aBUCUMOCTb [aBfieHWs HacCbIWEHHOro napa OT cocTaBsa
Xugkoro pacteopa. 3akoHbl Payns u MeHpu.

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

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

YTBEP>XOAIKO

3aBseqyrowmn kadenpomn

bn3n4eCKon Xummm

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

Hanpasnexue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
OucumnnunHa dusmyeckasa xmmmus

dopma 06yyeHus ovHas

Bug koHTpona ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbi matepman Ne 15

1. TepmognHammnka pearnbHbIX XWOKAX pPacTBOPOB. TepmoauHaAMU4YecKask aKTMBHOCTb BellecTBa.
KoadbdpmumeHTbl akTuBHOCTU. MeToabl onpeaeneHns akTMBHOCTH.

2. MNony4eHne KMHETUYECKOro ypaBHEHNSA ANSA COMNPSHKEHHbIX XMMUYECKMX peakunin. XuMmmnyeckoe
CPOACTBO U CKOPOCTb COMPSXKEHHBIX XMMUYECKNX PeaKLNNA.

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



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

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

HanpaeneHne nogrotosku / cneumansHocTb 04.03.01 Xumus
OucunnnunHa dusmyeckasa xmmms

dopma 06yyeHns ovHas

Bug koHTponsa sk3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin Matepuman Ne 16

1. MocTpoeHne gnarpammbl COCTOSIHUA OBYX OrpaHUYEeHHO PacTBOPUMBIX KUAKOCTENW C BEPXHEWN (Unu
HWKHEN) KpuTudeckon Temnepatypon. NoscHeHne obnacten un nuHun. PacyeTt cteneHn cesobonbl B
XapakTepHbIX To4kax no npasuny gas Mb6ca.

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

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

YTBEPXXOAKO

3aBeqyrowmn kadgpenpon

bn3ndeckon Xmummm

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

Hanpaenexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucumnnunHa dusmyeckasa xmmms

dopma obyyeHus ovHas

Bug koHTpona ak3ameH

Bua aTtTectauumn npomexyTovHas

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

2. Teopun XMMN4ECKOM KUHETUKUN. Teopnsi BUHAPHBLIX CTOSTKHOBEHUA B XMMUYECKOW KUHETUKE. KOHCTaHTa
CKOPOCTU. BepOoATHOCTHbIN (CTepuyecknin) haktop.

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



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

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

HanpaeneHne nogrotoeku / cneunansbHocTb 04.03.01 Xumus
OucunnnunHa dusmyeckasa xmmmus

dopma 06yyeHns ovHas

Bug koHTponsa sk3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin Matepuan Ne 18

1. PacyeT pacTBOpMMOCTWU BeLIECTB B XWAOKOCTU. TepmoaMHaMuka pacTBOpPEHUS TBepabiX Ten B
xungkoctu. YpasHeHue Lpenepa.

2. Teopun XMMWYECKOW KMHETUKU. Teopus akTMBMPOBAHHOIO KoMMrekca (Mepexo4HOro COCTOSIHWSA) B
XUMUYECKOWN KMHETUKE. QHTPONUA U SHTamNbNUS aKkTMBauuu.

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

YTBEPXXOAKO

3aBeqyrowmn kadgpenpon

bn3ndeckon Xmummm

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

Hanpaenexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucumnnunHa dusmyeckasa xmmms

dopma 06yyeHus ovHas

Bug koHTpona ak3ameH

Bua aTtTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin Matepuan Ne 19

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

2. KnHeTmka reTeporeHHbIX XMMUYECKMX peakuuin C yvyeToMm ctagum anddysvn BellecTBa. OHeprus
akTusauum anddysmm 1 XMMMYECKON peakumm.

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



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

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

HanpaeneHne nogrotosku / cneunanbHocTb 04.03.01 Xumusa
OucunnnunHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bua koHTponsa sk3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin Mmatepuan Ne 20

1. KonnuratmeHble cBoNCcTBa pacTBopoB. Kpuockonnyeckoe NOHMXKEHNE TeMnepaTypbl 3amep3aHus
pactBopoB. Kpnockonus. TepmomeTtp BekmaHa.

2. Katanua. Katanutudeckas akTMBHOCTb, CENEKTUBHOCTb U M3bmpaTenbHOCTb KaTanmsatopa. CeA3b
CKOPOCTW KaTanmnTn4eCcKon XMMNUYECKon peakumm ¢ KOHUEHTpauuen katanusaTtopa

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

YTBEPXXOAKO

3aBeqyrowmn kadgpenpon

bn3ndeckon Xmummm

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

Hanpaenexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnuHa dmsmyeckas Xumus

dopma 06yyeHus ovHas

Bug koHTpona ak3ameH

Bupg aTTectaumm NnpomMexxyTo4HbIn

KoHTponbHO-u3meputenbHbin matepuan Ne 21
1. KonnuratvBHble CBOMCTBA pacTBOPOB. JOOYNMOCKONUYECKOE MOBbIWEHNE TemnepaTypbl KUMNEHUs

pacTtBopoB. Qbynunockonus. TepmomeTp bekmaHa.
2. QHeprus akTMBaLMM rOMOreHHOro U reTeporeHHoro katanunsa. Ctagum agcopouum n gecopouum.

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



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsnyeckon Xxmmmn

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

HanpaeneHne nogrotosku / cneumansHocTb 04.03.01 Xumus
OucunnnuHa dusmnyeckasa xmmms

dopma 06yyeHns ovHas

Bung koHTponsa sk3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbIn MaTtepuan Ne 22

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

Nodhda.

2. lNony4eHne KMHETUYECKOro ypaBHEHUS ANA napannenbHbiX peakunn. ['padmnyeckoe npeacraBneHne.

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

YTBEP>XOAIKO

3aBeqyrowmn kadpenpon

bn3n4eCKon Xummm

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

Hanpaenenue nogrotoBku / cneumanbHocTb 04.03.01 Xumus
OucumnnunHa dusmyeckasa xmmms

dopma o6yyeHus ovHas

Bug koHTpona ak3ameH

Bua aTtTectauumn npomexyTovHas

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

2. MexaHn3m xmmundecknx peakuun. Ctagusa aktmeauumn. BepossiTHOCTHBIN U SHTPOMUIAHLIN haKTopbI.
TpaHCMNCCUOHHBIN KOIMPULINEHT.

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



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

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

HanpaeneHne nogrotosku / cneumansHocTb 04.03.01 Xumus
OucunnnunHa dusmyeckasa xmmmus

dopma 06yyeHnst ovHas

Bug koHTponsa sk3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin Matepuan Ne 24

1. TepmognHamuka pas3oBbix paBHoBecui. QHeprnda M'mbbca npu hasoBbIX NpeBpaLLeHnsIX.
2. 3aBNCUMOCTb CKOPOCTU XMMMYECKOM peakumn oT TeMnepaTtypbl. YpaBHeHne AppeHuyca.

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



Komnnekt KUM Ne 2
YTBEP>XOAKO
3aBeayroLmmn kagenpon
dunsndeckon xmmmm
O.X.H., oou,. O.A. Ko3agepos
. .2023

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHus: ovHas

Bua koHTponsa: ak3ameH

Bua atTectauun: npomMexyTovHas

KoHTponbHO-uameputenbHbin Mmatepuan Ne 1
1. MoTeHumanbl, XxapakTepuayoLime 3reKTpuYeckoe coCcTosiHMe drasbl: MOBEPXHOCTHbIN, 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., gou. O.A. Kosagepos
. .2023

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma obyyeHus: ovHas

Bup koHTpona: ak3ameH

Bua atTectauumn: npomexyTovHas

KoHTponbHO-u3meputenbHbin Matepman Ne 2
1. MexaHuambl 06pa3oBaHNs pacTBOPOB 3MEKTPONUTOB. Porb MOH-OUNONbHBIX B3aMMOLENCTBUIA B
pactBopax. ConbBaTaums (rmgpataumsi) MoHa.
2. AKTMBHOE, MacCMBHOE N TPaHCNACCMBHOE COCTOSIHUME meTanna.

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

YTBEPXIOAIO

3aBeqyrowmn kadpenpon

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



YTBEP>XOAKO

3aBeaylowmm kadpegpon

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

MpenogasaTtenb a.X.H., gou. O.A. Ko3zagepos

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

Bupg koHTpons: ak3ameH

Bua attectauumn: npomexyTovHas

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

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 xmmms

dopma 06yyeHuns: ovHas

Bug koHTpona: ak3ameH

Bug atTectaumm: npomexyToyHas

KoHTponbHO-u3meputenbHbin matepuan Ne 6

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

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



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

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

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHus: ovHas

Bua koHTpons: ak3ameH

Bua atTectauumn: npomMexyTovHas

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

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

YTBEPXXOAKO

3aBseqyrowmn kadpenpon

dm3nyeckon xmmmm

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

Hanpaenexue nogrotoBku / cneunanbHocTb: 04.03.01 Xumuns
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. MNonsipusaums anektpoda. MNepeHanpspkeHne cTagun nepexoda 3apsiga, 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 MaTtepuran Ne 9
1. MeXWoHHble B3aMMOOEeNCTBUS B pacTBopax aNekTponuToB. MNoHaTue TepMoanHamMmmnyeckom
aKTMBHOCTU MOHA M BbIOOP CTaHO4APTHOro COCTOAHMSA. CpeaHuin MOHHBINM KOA(PULUMEHT aKTUBHOCTHU
CpeaHsisl IOHHasA aKTUBHOCTb.
2. lMoTeHunomeTpus n ee BO3MOXHOCTU. OnpeaenexHne Yncen nepeHoca NoTEHLMOMETPUYECKUM

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



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

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

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHuns: ouHas

Bua koHTpons: ak3ameH

Bua atTectauumn: npomMexyTovHas

KoHTponbHO-uameputenbHbin Mmatepuan Ne 10
1. XMMUYECKMI 1 3NEKTPOXUMUYECKMIA NOTEHUManbl YacTul,. BonbTa-noteHuunan. ManeeaHu-
noTeHyunan.
2. MNoTeHunomMeTpus 1 ee BO3MOXHOCTU. OnpeaeneHne CTaHgapTHbIX ANEeKTPOAHbIX NOTEHLManoB
NOTEHUNOMETPUYECKUM METOOOM.

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

YTBEPXXOAKO

3aBsegyrowmn kadenpon

dm3nyeckon xmmmm

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

Hanpaenexue nogrotoBku / cneunanbHocTb: 04.03.01 Xumuns
OucunnnuHa: dusnyeckasa xmmmsa

dopma 0byyeHus: ovHas

Bup koHTpona: ak3ameH

Bua attectauumn: npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 11
1 . MNpeanockbinku 1 BbIBOAbI TEOPUM PACTBOPOB CUMbHbIX anekTponuTos [ebas-Xokkens.
2. lMNoTeHumomeTpusi n ee BO3MOXHOCTU. Onpeaenenne KoadPUUNEHTOB 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

HanpaeneHne noagrotoBku / cneumanbHocTb: 04.03.01 Xumunsa
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bug koHTpona: ak3ameH

Bug atTectaumm: npomexyToyHas

KoHTponbHO-uameputenbHbIn maTepuan Ne 12
1. KucnotHo-ocHoBHbIe BydhepHble pacTBopbl.
2.Knaccudumkauus anekTpoxmmMmndeckux uenen. dnanyeckme 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 / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: Pusnyeckasa xmmms

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauun: npomMexyTovHas

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

pacTBopax.
2. Knaccudpmkaums anektpoxummyeckmx uenen. KoHueHTpaumoHHble 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

Hanpaenexue nogrotoBku / cneunanbHocTb: 04.03.01 Xumuns
OucunnnuHa: dusnyeckasa xmmmsa

dopma 0byyeHus: ovHas

Bup koHTpona: ak3ameH

Bua attectauumn: npomexyTovHas

KoHTponbHO-u3meputenbHbin matepuman Ne 14
1. OCHOBHblE MEXaHU3Mbl MIOHHOIO TpaHcnopTa. TepMoanHaMnyecKne ycrnoBmsi BO3HUKHOBEHMS
andyanm, murpaummn, 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

HanpaeneHue noarotoBku / cneumanbHocTb: 04.03.01 Xumunsa
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHuns: ovHas

Bug koHTpona: ak3ameH

Bug atTectaumm: npomexyToyHas

KoHTponbHO-uameputenbHbin matepuan Ne 15
1 CooTHoweHne HepHcTa-OnHwTenHa. Auddy3ns B pactBopax aneKkTponuTos. [NoHsaTue o
Onddy3MoHHOM noTeHumane.
2. CTaHOapTHbIV BOAOPOOHbLIA 3MEKTPOA.

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



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

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

HanpaeneHne nogrotosku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauumn: npomMexyTovHas

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

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

YTBEPXXOAKO

3aBsegyrowmn kadenpon

HM3nYecKon Xnmmm

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 atTectauumn: npomexyTovHas

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

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

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 koHTpons: ak3ameH

Bug atTectaumm: npomexyToyHas

KoHTponbHO-uameputenbHbIn matepman Ne 18
1. OnekTpnyeckas NpOBOAMMOCTb PaCTBOPOB ANEKTPOSNIMTOB: yAenbHas, MONsipHasi. SnekTpuyeckas

NOABWXXHOCTb MOHOB.
2. MNoTeHUMoMeTpus 1 ee Bo3MoxHocTU. OnpeaenexHne Npon3BeaeHnss pacTBOPUMOCTM
MarnopacTBOPUMbIX 3IEKTPOSTUTOB.



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

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 attectauun: npomMexyTovHas

KoHTponbHO-uameputenbHbin Matepuan Ne 19
1. XuMn4yeckme NCTOHYHUKKN TOKa.
2. [1BONHOW 3NeKTpUYECKUI CNOW Ha rpaHuLEe meTanna u pactesopa. EMKoCcTb ABOMHOroO
3IEKTPUYECKOrO CIosi.
MpenopgaBaTtenb A.Xx.H., gou. O.A. Ko3zagepos

YTBEPXXOAKO

3aBseqyrowmn kadpenpon

dm3nyeckon xmmmm

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

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: Pusnyeckasa xmmms

dopma 0byyeHus: ovHas

Bupg koHTpona: ak3ameH

Bua attectauumn: npomexyTovHas

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

MNpenogasaTtesnb A.x.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 21

1. NpenenbHasa anekTpuyeckasi NOABMXHOCTb MOHOB. 3akoH Konbpaylia v cnegctBns U3 Hero.
Mpasuno BanbaeHa-lNMncapxeBcKoro.

2. Aocopbumsa n anekTpokanunnspHble KpuBble. [loTeHuman HyneBoro 3apsaa. YpaBHeHve
Jinnnmana.



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

YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

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

HanpaeneHne nogrotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua attectauun: npomMexyTovHas

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

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

YTBEPXXOAKO

3aBsegyrowmn kadenpon

dm3nyeckon xmmmm

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

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucuunnuHa: dusmyeckas Xxumus
dopma obyyeHus: ovHas
Bup koHTpona: ak3ameH
Bug atTectaumm: npomexyToyHas
KoHTponbHO-u3meputenbHbin Matepman Ne 23
1. OCHOBHOE ypaBHEHUE 3MEKTPOXMMUNYECKON TEPMOAMHAMUKN. Y paBHeHne 'mbbca-Ienbmronbua
ONA HANPSHKEHUST SNEKTPOXUMMUYECKON Lienu.
2. MNoTeHumnan koppo3un. Tok koppo3un. [uarpaMmmbl ABaHCA N NX 3HAYEHME.

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

YTBEP>XOAKO
3aBegyrowmn kadenpon
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 Matepran Ne 24

1. Knaccudpmkaumsa anekTpoaoB. OnekTpobl NepBOro poga. AnekTpoabl BTOPOro poaa.
OKncnnTENbHO-BOCCTAHOBUTESbHbIE 3NEKTPOAbI.
2. MogenbHble npeacTaBneHnst 0 CTPOEHUN ABOMHOIO 3rIeKTPUYECKOro Crios.

MpenogaBaTtesnb O.Xx.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 Ne 25
1. TasoBble anektpodbl. BopopoaHbin anektpod. KucnopogHbih  anektpoa. Huarpamma
ANEKTPOXMMNYECKOWN YCTOMYNMBOCTU BOAbI.
2. MNonspursaumoHHbIE KpMBLIE ANEKTPOAA B Criyvae 3ameasieHHon anddpyamm. MNMpeaenbHbin
AN dY3UOHHBIN TOK.

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
Oucuunnuna: drsmyeckas xumns
dopma 0byyeHus: ovHas
Bup koHTpona: ak3ameH
Bug atTectaumm: npomexyToyHas
KoHTponbHO-u3meputenbHbin Matepman Ne 26
1. OKMCNMTENBHO-BOCCTAHOBUTENbHbIE anekTpogbl. MNMpasuno Jliotepa. XMHIMOPOHHbI 3NEKTPoS.
2. Andbby3noHHbIN NoTEeHLMaN U MeToabl Ero yCTPaHEHNS.

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



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

KOHTpOnbHO-M3MepuTenbHble MaTepuarnbl MNPOMEXYTOYHOW aTTecTtaumMm BK4YalT B cebs
TeopeTnyeckue BOMPOCHl, MO3BONANOLINE OUEHUTb YPOBEHb MOMYYEHHbIX 3HaHWUA WU  CTeneHb
CcOpPMMPOBAHHOCTU YMEHUA W HaBbIKOB B ob6nactu dwuanyeckon xuvmun. [lpn  oueHuBaHUK
NCNONb3YTCA KONMMYECTBEHHbIE LIKanbl OLLEHOK. Kputepum oueHnBaHns npueeneHsb! Bbille.

KpI/ITepI/lI/l OLUEeHNBaHNA npu npomemyTquoﬁ arrecrtaunnm:

YpoBeHb
Kputepun oueHnBaHns KOMNeTeHLUMN cchopmMupoBaH LWkana oueHok
HOCTU
KOMMETEHLNI

Obyyarowutics e ronHou mepe snadeem meopemudyeckumu ocHosamu | [loebiueHHbIl OmnuyHo
gusudeckol XumMuu U 3[eKmpoxuMuu, crocobeH Uummocmpuposams ypo8eHb (B8aumeHo)
omeem ripumepamu, hakmamu, OaHHbIMU Hay4HbIX uccredogaHul,
MPUMEHSIMb MeopemuYecKue 3HaHusi Ofii pelweHUst Mpakmu4ecKux
3a0ay 8 obnacmu 3nekKmpoxumudeckol mepMOOUHaMuKu U
3/1eKMPOXUMUYECKOU KUHeMUKU
Obyyarwutica enadeem meopemuyecKUMU OCHoB8aMu bu3udeckol ba3zoenll Xopowo
XUMUU U 371IeKMpoXUMUU, C€rnocobeH umnocmpuposams omeem YPOBEHb (B8aumeHo)
npumepamu, Ooryckaem OwubKu npu MPUMEHEHUU Meopemu4ecKux
3HaHuUl  Onda  peweHuss  rpakmuyeckux 3alfay e obmacmu
A7IEKMPOXUMUYECKOU ~ MEePMOOUHaAMUKU U 3/1EKMPOXUMUYECKOU
KUHemuKu
Obyyarowutica enadeem 4Yacmu4yHO meopemu4yecKkuMmu ocHogeamu | [lopozoenbil Ydoenemeopu-
¢usudeckol XumMuu U 371eKMpPOoXumuu, ¢bpacMeHmapHo CcrocobeH YpPO8EHb meribHO
unrcmpupogame  omeem ripuMmepamu, ¢hpaecMeHmMapHoO ymeem (3aumero)
MPUMEHSIMb Mmeopemuyeckue 3HaHusi Oris peweHusi Mpakmu4yeckux
3aday & obracmu  3N1eKMPOXUMUYECKOU  mMepMOOUHaMUKU U
SNEKMPOXUMUYECKOU KUHEMUKU
Obyyarwuticas OeMOHCMpuUpyem OmMpPbIBOYHbIE, (bpazMeHmapHbIe - Heydosenemeopu-
3HaHUs meopemu4yecKux 0CHO8 hu3u4ecKoU XUMUU U 371eKMpoxXuMuu, mesibHO
donyckaem epybble OWUBKU Mpu PUMEHEHUU MmeopemuyYyecKux (He 3aymeHo)
3HaHuli Ons  peweHuss rfpakmu4yeckux 3alda4y & obnacmu
AMIEKMPOXUMUYECKOU ~ MEePMOOUHAMUKU U 371eEKMpoXumuyeckol
KUHemMuKu

Mpu peanusauumn OUCLUMNIMHBI C NPUMEHEHWEM AUCTAHUMOHHBIX 0Opa3oBaTenbHbIX TEXHOMOMMN
OLEHKM 3a 9K3aMeH/3ayeT MoryT ObiTb BbICTaBMEHbl MO pes3yrnbTaTam TeKylwen artrectaumm
oOyuatoLerocsa B CEMECTpE.

20.3. OueHoO4HbIe cpeacTBa ANs AMarHOCTUYECKOW paboThbl

OIlK-1
3akpovimoie
1. Kakas ¢popma 3anucu nepBoro Havajnia TEPMOJUHAMUKY SIBJISIETCS] MPABUIIBHOM:
a) dU = 3Q - dA; 0) 0Q = dU + 5A B) 0A =dU + 6Q
') BEpHBI a) U 0) 1) HE BEPEH HU OJUH BapUaHT
2. HcTuHHON MOJISIPHOM TETTIOEMKOCTHIO Ha3bIBACTCS:
a) KOJIMYECTBO TEIUIOTHI, HEOOXOUMOE ISl HAarpeBaHUs CUCTEMBI Ha TPajycC;
0) KOJIMYECTBO TEIUIOThI, HEOOXOAMMOE JJIsl HarpeBaHusi | MoJib BEIECTBA Ha rpaayc; B)
KOJIMYECTBO TEIJIOThI, HEOOXOIUMOE JIJIsi HarpeBaHusi 1 MOJIb BelllecTBa Ha Tpajlyc Ipu
MIOCTOSIHHOM JIaBJICHUH;



I') KOJIMYECTBO TEIUIOThI, HEOOXOAMMOE JJIsl HarpeBaHusi 1 MoJib BEIIECTBA HA TPaycC MpU
IIOCTOSIHHOM O0BEME;
1) BEpHOTO OTBETA HET.

3. Ecnu pa3HOCTH TEII0OEMKOCTEN IPOAYKTOB PEAKIIUN M UCXOIHBIX PEareHTOB paBHA HYIIIO,
TO TETUIOBOH (D (PEKT XUMUIECKON PEaKIINH C YMEHBIICHUEM TEMIIEPATypPhl MOKET:
a) TOJIbKO YMEHbILIAThCS;
0) TOJIBKO pacTu;
B) CHauaya yBEJINYUBATHCS, 3aTEM YMEHBIIATHCS;
I') 3aBHCHUT OT 3HaKa U3MEHEHUS TEIUIOEMKOCTH,
1) HE U3MEHSETCS IPU U3MEHEHUHU TeMITepaTyphl.

4. TemnoeMKOCTh UCABHOTO Ta3a B U30TEPMHUUECKOI CHCTEME:
a) paBHa HYJIIO;
0) cTpeMHTCs K 0ECKOHEYHOCTH;
B) 3aBUCHUT OT CTPOCHUS MOJICKYIIbI
T) JUI U30TEPMUYECKOM CUCTEMBI TAKOTO TIOHATHUS HE CYIIECTBYET;
1) BEPHOT'O OTBETA HET.

5. PaGota pacmupenusi 1 Mosb u1eaabHOTO ra3a 0oJblie:
a) B M30TEPMUYECKOM Ipoliecce
0) B aanabaTU4eCKOM IPOLIECCE;
B) B U30XOPHOM IIPOLIECCE;
I') B ©1300apHOM IIpoLIEcCe;
1) BO BCEX Ipoleccax 0JJMHAKOBA.

6. Jlig HeoOpaTUMOro Ipoliecca ypaBHEHHUE BTOPOTO 3aKOHA TEPMOJAMHAMUKHU BBITIISIAT

CJIEIYIOIINM 00pa3oM:

a) dS=06Q/T; 6)dS>3dQ/T; B)dS<O4Q/T; r)dS>0dQ/T; n)BepHOro OTBETA HET.
7. Tlpouecc kpucTamIA3aIluy BOIbI COMPOBOXKIAECTCS YMEHbBIIEHUEM SHTPOIIUH.
CrnenoBaTenbHO JaHHBIN MPOIIECC:

a) CaMOIPOU3BOJIbHBIH; 0) HeCaMOTIPOU3BOJIHHBIH; B) PAaBHOBECHBIN;
T') B JAaHHOM CJIy4ae U3MEHEHHUE YHTPOIUH MPOIIecca HE SABISICTCS KPUTEPUEM; 1)
BEpPHOT'O OTBETA HET.

8. Ilpomecc pacmmpenus uieaabHOTO Ta3a MPOBOST CHavYaia 00paTuMo, a 3aTeM
HeoOpatumo. Kakas u3 repmonnHaMudeckux GyHKIUNA OyJET OT 3TOTO 3aBHCETh:
a) pabotbl; 0) M3BMEHEHHE PHTPONHH; B) U3MeHeHue dHepruu [ mboca;

') ©3MEHEHUE BHYTPECHHEW SHEPTUM; 1) JTI0OOU U3 MEePEUNCICHHBIX.

9. 1 mons aprona u 1 mosb a3ota Harpenu Ha 40° B M30XOPHBIX yClIOBUAX. MI3MeHeHMe
SHTPOIHHU JJIsI KAKOTo ra3a 0oJibliie:

a) aprona; 0)a3oTa; B) OJIMHAKOBO JUIsl 0OOMX Ta30B;

') B 3TUX YCJIOBHUAX SHTPOMUS HE U3MEHSIETCS;

1) BEJIMYMHA U3MEHEHHUS SHTPOIMHU 3aBUCUT OT HAYaJIbHOTO JIaBJICHUS rasa.

10. VYcnoBue XMMHUYECKOTO PABHOBECHS B CHCTEME UMEET BH/I;
aA) A >0 06)Zwivi=0  B)Zuivi<0 1) ZMivi>0 1) BEepHOTrO OTBETA HET.
11.KoHcTaHTa paBHOBECHS PEAKLIUHM 2COp =2C0O+0, JIOJKHA OBITh 3aMMCaHa TaK:
2 2 2
P4(CO») 6) k. - P7(CO2) B) k. P (CO2)P(CO)

_P2(co)-P(02)
P(CO)-P2(02) P p2(c0)-p(05) P ) Kp =

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



12.PaBHoBecHbIN BhIX0A NMpoaykToB peakiuu CO + 2H,; = CH30OH, npoTekarorieit B uneanbHon
ra3oBOM CMECH IIPU YBEIUYCHUU JaBICHUS
a) YBEJIMUUTCSI 0) YMEHBIIUTCS  B) HE U3MEHUTCS
') CHavaJia yBEJIUYUTCS, TOTOM YMEHBIIIUTCS.
13.Paznuune mexay 3HaueHusMu koHcTaHT Kc u Kx cymectByer:
a) BCerna; 0) paznu4us HET;
B) TOJIBKO JJISl TETE€POT€HHBIX CUCTEM;  T) €CHH AVyga # 0; J1) €CITH AVrasa = 0.
14.Kak paccunTaTh KOHCTAaHTY PaBHOBECHUS PEAKINH, €CIi U3BeCTHO 3HaueHne AG% 1!
a) In(AG% )= -RTKp; 6) AG% = -RTexp(Kp); B) AG% 1= -RTInKp;
I') pacyeT HEBO3MOKEH.
15. ®pakiMOHHOM MEPETOHKOM CMECh JBYX KOMIIOHEHTOB MOKHO Pa3/IeNIuTh Ha YUCTHIE
BEUIECTBA, €CIIU:
a) Ha AMarpaMme KUJIKOCTh-TIap UMEETCs a3€0TPOIHAs TOUKA;
0) Ha TMarpaMMe KUJIKOCTh-TIap HET a3€0TPOITHOMN TOUKH;
B) €CJIM KOMIIOHCHTHI HE CMEIIUBAIOTCS;
T') €CJIM KOMITOHEHThI CMEIIUBAIOTCSI OTPAaHUYCHHO;
1) B JITOOOM CiTydae MOKHO pa3/IefiuTh.

16. JIuarpamma coCTOSIHUS BOJa-aHUJIMH UMEET BEPXHIOI KPUTHYECKYIO Temneparypy. [Ipu
3TOM C POCTOM TEMIEPATYPHI B3AUMHAs1 pACTBOPUMOCTD JIBYX KUIKOCTEN:

a) yMEHBLIAETCH; 0) HE MeHsieTCs; B) YBEJINUMBAECTCH,

I') XapaKTep U3MEHEHUS 3aBUCUT OT KOHLEHTPAlUU KOMIIOHEHTOB.

17. DHeprus akTUBALMU MIPOCTON PEAKIIUU C POCTOM TEMIIEPATYpPHI:
a) pacteT; 0) He MEHSAETCS; B) YMEHBIIAETCS; T') MOXET MEHSTHCS MO Pa3HOMY.

18. Temneparypusiii ko3 duruent Bant-I'odda pasen 3. Temneparypa npu npoTeKaHUU
peakuun TtHna A=B yBenuuuiack Ha 30 rpagycoB. CKOpPOCTh peakiuu Npyu 3TOM YBEIUUUIIACH:
a) B 27 pas; 0) B 9 pas; B) B 6 pas; r) B 81 pas;

1) KPaTHOCTH OTIPEJIEISICTCS] BHEITHUM JIaBJICHUEM

19. Peakuuu, oHa U3 KOTOPHIX BO3MOYKHA TOJIBKO MIPU OJJHOBPEMEHHOM MPOTEKAHUU BTOPOI,
Ha3bIBAIOTCS:

a) CONPSKEHHBIMU 0) oOpaTuMBIMU B) IIOCJIEIOBATEIbHBIMU

r) mapauielIbHbIMU 1) KaTallMTUYECKUMU.

OmKkpoimeule

20. Boanblii pacTBop Xjopuaa Hatpus oobemoM 1 M3 ¢ konnentpanueii 0,10 Mons/am®
PasIMIIU B IBE MepHbIE KOIObI eMKOCcThI0 500 cm®. UeMy paBHA KOHIIEHTpALKs pacTBOPa B
Kax o kobe? OTBET MaiiTe B MOJIB/IM® C TOUHOCTBIO 0 COTHIX.

21. imerotcs BOJHBIE paCTBOPHI MOYEBUHBI M TITFOKO3bI OJIMHAKOBOM KoHIIeHTparuu 0,005
MOJIB/KT. CpaBHUTE MEXKIY CO00H TeMmepaTypbl KPUCTALTU3AINH 3TUX PaCTBOPOB.

22.Cxonbko (a3, COCTaBHBIX YaCTe U KOMITOHEHTOB COJIEPIKUT CUCTEMA, B KOTOPOH
BO3MOXHO npotekanue peakuuu 2 NHz ) = Ny (i + 3 Ha (y? OTBeT naiire B Buze
MOCJIeI0BATEILHOCTH TpeX Hudp 06e3 mpoOesioB U 3HAKOB MPENUHAHUS.

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



24. TennoTsl cropaHus rpaduTa U aaMasa Ipu CTAaHAAPTHBIX YCIOBUSIX COCTABIISIIOT
-393,5 u -395,4 x/I>x/M0ab COOTBETCTBEHHO. UYeMy paBeH TermioBoit a3 dext nepexona 120 r
rpadura B anmas? OTBeT Aaiite B K[>k ¢ TOUHOCTBIO JO LIETOr0 YUCTIA.

Knrouu ona OIIK-1

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

Oouble (110 MOIYJIIO), Y€M CyMMapHas TerIoTa ruapaTanui nonos K" u A%, TemnoBoii
s dexT nmporecca pacTBOPEHUS ITOU COMH:
a) PK30TepMUYEH; 0) SHTOTEPMHUYCH; B) OTCYTCTBYET; T') MOXKET OBITH JIFOOBIM.

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

a) TeII0TON 00pa30BaHMsI METAHOJIA; 0) TEII0TOM cropanus yriepoaa;

B) TEIUIOTOM CTOpaHUs BOJOPO/IA; T') IOAXOJUT JIF000€ U3 MEPEUNCICHHBIX.
3. TepmoanmHamuueckue 3aKOHBI TPUMEHUMBI K CUCTEMaM, COCTOSIIITUM U3:

a) HECKOJIbKUX YaCTHII; 0) HECKOJIbKUX COTEH YacCTHII;

B) YKCJIa YaCTHI], CPABHUMOT'O C YUCIIOM ABOTragpo; T) K JI0OOMY YHCITY YaCTHII.

4. Jlyist HEKOTOPOM PEAKIMU TEMI0EMKOCTh MPOAYKTOB MEHBIIIE TETUIOEMKOCTH UCXOAHBIX
BemecTB. TermtoBoi A3(hGeKT 3Tol peakIuu ¢ pOCTOM TeMIIepaTyphI:

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

5. 1 monb aprona u 10 monb Bogopoaa uzoxopuuecku Harpesatot Ha 100°. B kakoMm ciydae

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

6. TeruoTta HEHTpamU3aIMK pacTBOpa HEKOTOPOU KUCIOTH HA oka3anmack paBHa TEIioTe
HEWUTpaIn3aluu PacTBOPa COJITHOM KUCJIOTHI B T€X KE YCIOBUSX, CIEAOBATEIbHO, KUCIIOTA
HA — sro0:

a) caObli AIEKTPOJINT; 0) CUJIbHBIN AIEKTPOJINT;

B) TEIJIOTHI HEUTpAIM3alMK KUCJIOT BCETIa PA3IMYAOTCS, U O CUJIE AJIEKTPOJIUTa HUYETO
CKa3aTh HEJb3S;

I') TEIUIOTHl HEUTpaIM3aliK JIFOOBIX KUCJIOT BCEI/1a COBNAAALOT.

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

W3MEHEHUS YHTPOIMH MOXKHO OBLJIO CYIMTh O HAMPaBJIECHUH CaMOIIPOM3BOJBLHOTO TIpoliecca?
a)P, T; 0)U,V; B)V, T, r) U, P.



8. B kakom u3 nepeuncieHHbIX HUKe 00paTUMBIX MTPOLIECCOB € 1 MOJIb UEANBHOIO ra3a
W3MEHEHHE SHTPONUU OyAeT MaKCUMaTbHbBIM ?
a) HarpeBanue ot 300 K 1o 400 K npu nocTosITHHOM J1aBJIE€HUU;
6) narpesanue ot 300 K 10 400 K npu noctostHHOM 00beMe;
B) M30TepMuueckoe pacmmupenue ot 300 M3 10 400 M3,
r) aguabaTuueckoe pacmupenue ot 300 M3 1o 400 M3 .
9. MoeT 11 KOHCTaHTa paBHOBECUSI XMMUYECKON PEaKIIMU HE MEHSIThCS C TEMIIEPaTypoil:
a) na, ecau AH # const; 0) ma, ecnmu AH = 0;
B) KOHCTaHTa BCET/a 3aBUCUT OT TEMIIEPATYPHI; r) na, eciu AV= const.
10.ITporecc B3auMOICHCTBUSI OCHOBAHUSI C KUCIOTOM SIBISIETCS K30TEPMUUECKOUN peaKInei.
UTo nMpou3onIeT ¢ MOJ0KEHUEM paBHOBECHS U BelnuuHol K¢, ecnu yBenuuuTh
TEMIIepaTypy:
a) HUYETO He U3MEHUTCS,
0)KOHCTaHTa HE U3MEHUTCSI, PABHOBECHE CMECTUTCS B CTOPOHY 00pa30BaHUs MPOJAYKTOB;
B) KOHCTaHTAa YMEHBIIIUTCS, PABHOBECUE CMECTHUTCS B CTOPOHY 00pa30BaHUsI UCXOTHBIX
BEIIECTB;
I') KOHCTaHTa YBEIUYUTCS, PABHOBECUE HE CMECTHUTCS.
11.C poctoM TeMmepatypsl CTENEHb TUCCOLMAIIMN Ta3000pa3HOTO XJIOPHUIA BOAOPOIA IO
peaxiuu 2 HCI = Cl, + Hz (AH > 0):
a) pacteT 0) yMEHbIIIaeTCs
B) HE MEHSIETCS I') TaKasi peakius He BO3MOXKHA.
12.T1pu 26 °C xoncranTa paBaoBecus mnpoiecca FeO + HCIl = FeCl, + H,O Goabiire, yuem B
ATUX ke ycrnoBusx, HO mpH 20 °C. YTo MOXKHO cKa3aTh O 3HaKe TEIIoBOro ¢ dexra 3Toro
npolecca:
a) AH >0 0) AH<O  B) MoxeT OBITH Kak <, Tak 1 > () r) AH =0
13.CxonbKO COCTaBHBIX YaCTEH M CKOJILKO KOMIIOHEHTOB COJICPKUT CUCTEMa
N&zO(TB) + SO3(r) = N&2804(TB)Z
a)3u3l 6)3u? B)2u2 rN2ul
14.Kakoe arperaTHOE COCTOSIHHE — JI]l WJIU KHIKas Boja OyaeT O6ojee yCTOWUMBBIM npu 273
Kularmm:
a) men;  0) )KHIKOCTB; B) OJIMHAKOBO YCTOWYMBHI 00a; T) HE YCTOWYUBHI 00a.
15.Mo>kHO 1 IpeBPaTUTH KHUAKYIO a3y B map 0e3 HarpeBaHUS:
a) J1a, Hy>)KHO YBEJIMYUTH JABJICHHE; 0) 1a, HY’)KHO YMEHBIITUTH JaBJICHHCE;
B) 3TO 3aBHCUT OT MPUPOBI BEIIECTBA; TI') TAKOE HE BO3MOKHO.
16.Han kakoii )KHUIKOCTHIO — BOJA WJIM BOJHBIN pacTBOP MOYEBHHBI — JaBJICHUE HACBHIIICHHOTO
BOJISIHOT'O T1apa BBIIIE:
a) HaJ pacTBOPOM; 0) HaJ1 BOJIOK;
B) OJIMHAKOBO HAaJl 00EUMHU; ') IPaBUJILHOTO OTBETA HET.
17. Hannuue karanuzaTtopa:
a) YBEITUYMBAET CKOPOCTh KaK MPSIMOM, TaK M OOPaTHON PEaKIny;
0) yBETMUHUBAECT CKOPOCTH MPSIMOM PEAKIIMH M YMEHBIIIAET CKOPOCTh 00pATHOM peaKIni;
B) MO3BOJIIET MPOTEKATh TEPMOJAMHAMUYECKH 3aMPEIICHHOMY MPOIIECCY;
I') YBEJIMUMBAET BPEMS IOCTUKEHUSI PABHOBECHSI.



Omxpoimule
18.B nuctmimupoBanHoii Bosie Maccoil 180 r pactBopuiu 5,85 1 xjmopuna Hatpus. Berauciaute

MOJISIPHYIO JIOJIF0 XJIOpUAa HATpuUs B 3TOM pacTtBope. OTBET NPUBEIUTE C TOUHOCTHIO 110 JIBY
3Havaumx uudp. Paznenurens - 3ansras.

19. CxonbKo abaa (Kr) pactaer, eciiv JieJ Maccor S5 kr u temmneparypoit 0°C onmycTuTh B BOAY
maccou 10 xr u Temneparypoi 0°C? OTBET IPUBEANUTE C TOYHOCTHIO 10 LENBIX.

20. [1ns HekoTOopo peakiuu KoHcTaHTa ckopocTu mipu Temrieparype 300 K cocrasnser 0,3
n-monb mun L, a TemmeparypHblii K03 uuuenT peakuu pasen 3. PaccunTaiite 3HauCHME
KOHCTaHTHI CKOPOCTH peakiuu npu temieparype 320 K. OTBeT npuBeaure B 1°MOJIb - MHH ™
C TOYHOCTBIO /10 JAeCATHIX. Paznenutens - 3ansrasi.

21. AueraTHbliil OypepHblid pacTBOp, coaepxamiuii mo 0,10 MoJb KUCIOTHI U CONIM pa30aBUIU
Bozoi B 10 pa3. Uto npousonuio ¢ BenuurHo pH? Kak nomensinace OydepHas eMKOCThIO?
JlaiiTe 1Ba OTBETa KaK JiBa OTACIbHBIX MPEITOKEHUS .

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

(BcTaBbTE MPOIYIIEHHOE CIOBO)

1

Knrouu ona OIIK-2

Bomnpocst 1 2 3 4 5 6 7 8 9
OTBeTHI b A B b B b b A b
Bompocsr 10 11 12 13 14 15 16 17
OTBeTH B A A b B b b A
Bonpocsr 18 19 20 21 22
OT1BeTHI 0,0099 0 2,7 He MeHnbime
W3MEHUIIACK.
YMeHbIINIIACk.
W
Bemuuuna pH
HE
M3MEHUIIACK.
bydepnas
€MKOCTb
YMEHbIINIIACH.
OIIK-3

3axkpovimeule:

1. IIpy mOCTOSIHCTBE KAaKUX TTAPAMETPOB YHTAIBITUS XUMHYECKOW PEaKIIMK PaBHA €€ TEIUIOTe:
a)V, T, 0)P, T; B) S; P U,V 1) MHBbIE TTapaMeTPbl U UX COUYECTAHUSI.

2. Ompenenurte MPaBUIBLHBIA PSAJ PACTIONOKEHUS TEIJIOEMKOCTEH ra3000pa3HBIX BEIIECTB MPH
OJIMHAKOBOM TeMIIEpaType:

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

8) Co(Ar) = Cp(N2) = Co(Hz0 (rap) r) Co(Ar) < Cp(N2) < Co(Hz0 (rap)-

3. Paznuuarotcs mu teriorsl Heltpanusanuu 0,1 M pactBopoB HCOOH u HNO3 pactBopom
IEJIOYH OJJUHAKOBON KOHIICHTPAITNH:

a) na; 0) Her; B) 3aBUCHUT OT BHEIIHETO JaBICHUS;

T') 110 TIPUBEICHHBIM JaHHBIM OJHO3HAYHBIN BBHIBOJI HEBO3MOJKEH.



4. Tlpu P=const a3ot u apron HarpeparoT Ha 20°. KoinyecTBO TEIIOTHI, 3aTPAYEHHOE Ha

HarpeBaHue:
a) 6onplne it a3ota;  0) OOJbIIe s aproHa;
B) OJIMHAKOBO JIJIs 000OUX Ta30B; ') 3aBUCHUT OT HayaJbHOU TEMIIEPATYyphI ra30B.

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

a) YMEHBIIUTCS ~ 0) HE U3MEHUTCSl B) YBEJIUYUTCS

') MOXKET KaK YBEJIUYHUTCS, TaK ¥ YMEHBITUTCS.

6. MoKeT 1 KOHCTaHTa PaBHOBECHS XUMHUECKOW PEaKIIUA YMEHBIIATHCSI C POCTOM
TEMIIEPATYPhI:

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

B) KOHCTaHTa HE 3aBUCUT OT TEMIIEPaTyPHhI; r) na, ecnmu AH = 0.

7. UTo HYKHO /IS YBEIUYCHHS TIOJTHOTHI IPOTEKaHUS TIpoliecca

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

a) YBEJIMUUTH OO0IIIee JAaBJICHUE U TeMIIEpaTypy;

0) YMECHBIIIUTH OOIIIEE JTABICHUE U TEMIIEPaTypy;

B) YBEJIMYUTH 00IIee JaBICHUE W YMEHBIITUTh TEMIICPATYPY;

I') JaBJICHUE U TEMIIEpaTypa HE BIUSAIOT Ha BBIXOJI IMPOIYKTA.

8. YkaxwuTe ycloBHE, P KOTOPOM IS pacyeTa TeMIICpaTypHOH 3aBUCUMOCTH KOHCTAHThI

K
PaBHOBCCHA MOKXHO I10JIB30BATHCA YPABHCHUCM II’lizﬂ RS .
Knp RT1 T2

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

9. NmeroTcs aBa pacTBOpa OJJMHAKOBOM KOHILIEHTpAaIuu. B nmepBoM pacTBOPEHHBIN KOMIIOHEHT
JIETy4Yui, BO BTOPOM — HEJIeTyunid. 3HaU€HUsI 1aBJICHUS HACHIIIEHHOTO 1Mapa Haj 3TUMHU
pacTBOpaMU:

a) OJIMHAKOBO; 0) Ha/1 IEPBBIM BBIIIIC;

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

10.meroTcst BOJIHBIE pacTBOPHI XJIOPHUIA HATPHUS U XJIOpUJIA Kallusl OJTMHAKOBOM
KoHIeHTparuu. CpaBHUTE TEMIEPATYPbl KPUCTATUIU3AIUN ITHX PACTBOPOB:

a) OJIMHAKOBA; 0) y mepBoro pacTBopa BBIIIE;

B) Y BTOPOr'0 pacTBOpa BBIIIE; T) MO UMEIOLUIMMCS JaHHBIM OTBETUTh HEJIb3I.
11.Kpuockonuyeckasi HOCTOSIHHAsI HE 3aBUCHT:

a) OT IPUPOJIBI PACTBOPUTEINSI; 0) OT MPUPOABI PACTBOPEHHOTO BEIECTBA;

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

12.PacTBOpUMOCTH TBEPJOTO BEIIECTBA B KUIKOCTH OOJIbIIIE:

a) B UJ€aJIbHOM PacTBOPE;

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

B) B PaCTBOpE C OTPUIATEIHHBIMH OTKJIOHEHUSIMU OT 3aKoHa Payrs;

I') paCTBOPUMOCTD 3aBUCHUT TOJIBKO OT TEMIIEPATYPHI.

13.Cornacuo 3akony KoHoBanoBa cocTaB )UIAKOCTH MO CPABHEHUIO C COCTABOM PaBHOBECHOTO
C HeW mapa:

a) TaKoM Ke,

0) oOoraiieH MeHee JIETYYUM KOMIIOHEHTOM,

B) oOorarieH 0osiee JeTy9ruM KOMIIOHEHTOM;

I') BEPHOTO OTBETA HET.



14.TIpu onpeaesieHUH MOPsIIKAa XUMHUUYECKON Peakluy rpa@uuecKuM METOI0M MOJTY4YHIIN
JMHEHHYIO 3aBUCUMOCTh B KoopauHartax Inc — t. Kakoit mopsiiok uMeeT naHHast peaKiys:
a) HyJIEBOI; 0) mepBbIii; B) BTOPOI; ') TPETUH.

15. IIpu yMeHBIICHUH HAYaIbHOM KOHIIEHTpauK MCX0oqHbIX BemmecTs (cA’ = cp®) B 1Ba pasa
BpEMsI MTOJIYIIPEBPAILICHUS B PEAKIIMH BTOPOTO MOPSIKA:

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

B) YBEJIMUUTCS B YETHIPE Pasa; ') HE U3MEHUTCS

16. lna peakuuu nepBoro nopsajaka A — B npu HauaabHOM KOHIIEHTPAIMU KCXOAHOTO
BemecTBa Ca = 1 Monb-1 ! Bpems nonmynpespamenus coctasuio 1250 cexyna. Kakoso
3HAYCHHME BPEMEHH IIOTyIIPEBPAIIEHHS IPH Ca = 2,5 MO 1T

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

17. KoHcTaHTa CKOPOCTH XMMHUYECKOW peakluy 3aBUCUT OT CIEAYIOININX (PAKTOPOB:

a) BpeMsl, TeMIlepaTypa, KOHLIEHTPALUs YYaCTHUKOB PEaKIIH;

0) KOHLIEHTpaIUsl yYaCTHUKOB PEaKINH, TEMIIEPaTypa;

B) BpEeMsi, MEXaHU3M PEaKIUU, TEMIIEPATYPa;

I') MEXaHU3M pEaKIIMM, TeMIlepaTypa.

18. TloTeHnman Kakoro u3 MEKTPOJOB He 3aBUCHUT OT pH cpeabi:

a) BOJIOPOJHOT0; ©) XUHTHUAPOHHOTO; B) KaJIOMEJIbHOTO; I') CTEKJISTHHOTO.
19. bydepnsiM neiicTBueM 001a1aeT CMECh OKcajaTa Kajiusl C:

a) YKCYCHOM KHUCJIOTOM; 0) TUMOHHOM KHUCJIOTOM;

B) IIIaBEJIEBOM KHCIIOTOM; ) opTopochOpCHOM KUCTOTOM.

20. JTns pactBopa 1 monb/im NapSOqs + 1 moas/it HoSO4 nonnas cuja paBHa:

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

1) BEPHOT'O OTBETA HET

Omkpoimeule:

21. ﬁon pacnpenensieTcss MeXay TOIyoJIoM U Bofor. KoHieHTpanus noaa B TOIyoJie
ropaszio 00JbIle KOHIIEHTPAIMU Bojia B Bojie. Kak cooTHOCSTCS Mex My OO0 XUMUYECKUE
MOTEHITUAIBI Ho/1a B 00enx (a3zax B COCTOSIHUU PaBHOBECHS.

22. KoHcTaHTa ¥ CTENEeHb TUCCOMMAIIUN JIEKTPOTUTHICCKON TUCCOIUAIIMH C1aboro
5JIEKTPOJIUTA CBA3aHbl cOOTHOIEHHeM: K=a’c/(1-a). UTo IPOMCXOAUT C KOHCTAHTOM
JTUCCOIMAIINY TI0 MEpe YBETWYCHUSI KOHIIEHTpAIlUU pacTBopa C?

23. Ha muarpamme COCTOSIHHS TEMITEPAaTypa-COCTaB IBYXKOMITOHEHTHOH crcteMbl (P= const)
UMEIOTCS TOYKH, JJISI KOTOPBIX CTETIEHb CBOOO b paBHA NBYM. KakoMy 4nciy paBHOBECHBIX
¢a3 ona orBevaer?

24. B HachIIeHHBIN BOAHBINA pacTBOp OpoMua cepedpa qodasnen 6pomus HaTpust. Kak
M3MEHIIACh pacTBOpUMOCTh? Kak n3aMeHMI0Ch Mpon3BeIcHUE PACTBOPUMOCTH OpoMuIa
cepebpa? JlaiiTe a1Ba OTBETA, Pa3/ICIUB UX 3AMSTOM.

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

(PK cuscoon=4,75).

Kitroun s OITK-3
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Bormpocsl 19 20 21 22 23 24 25
OTtBeTbI B B PaBHbI He Onna PactBopum | Her (ue
U3MEHS daza OCTb HOAJIEPKU
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ue
pacTBOpuUM
OCTH HE
U3MEHHUTCS
OIIK-6
Omkpoimule:

1. TIpu 298 K nonHble npousseaeHus Boasl u stunosoro crmpra Kw(H20)=10" u
Kw(C2HsOH)=10"%°. B HeiiTpalbHOM BOJHOM U STaHOJILHOM PacTBOPAX:

a) pH(H20) > pH(C2HsOH); 0) pH(H20) < pH(C2HsOH);

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

2. Y nenbHast 3IEKTPONPOBOAHOCTh BOJJHOTO paCTBOPa CHIIBHOTO 3JIEKTPOJIUTA C POCTOM €T0
KOHIICHTpALIMM ¢ BHaYaJle pacTeT, a 3aTeM cHuKaeTcs. [losgBneHne yyacTka CHUKEHUS
AIEKTPONPOBOHOCTH HA 3aBUCUMOCTH OOYCIIOBJIEHO:

a) I3BMEHEHUEM MEXaHM3Ma MUTPALIMOHHOTO MIEPEHOCA;

0) U3MEHEHUEM YKCIia HOCUTEINeH 3apsa;

B) HApacCTAOIINM BIUSHUEM MEXUOHHBIX B3aUMOJICICTBU;

') '3MEHEHUEM MOJISIPHOM 3JIEKTPOIPOBOJHOCTH.

3. CKOpOCTh XMMHUYECKON peakIMy MpU YBEIUYCHUH €€ SHEPTUU aKTUBAIUU:

a) TIOBBIIIACTCS; 0) yObIBaeT; B) HE U3MEHSCTCS;

') MOKET U3MEHSTHCS MO PA3HOMY;  J) 3TO 3aBUCHUT OT TEMIIEPATYPBHL.

4. B COOTBETCTBUU C MPUHITATIOM JIUMUTHUPYIOIIEH CTAIMU XUMUYECKON peaKInu:;

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

0) CKOpOCTh 000 CIIOKHOW XUMUUYECKON PeaKkluy OMPeIeseTCsl CKOPOCThIO caMoii OBICTPOi
€e CTa/Iuu;

B) CKOPOCTBIO CaMO¥ MEJIJIEHHOM CTaJuu OMPEAEIISIETCS CKOPOCTh CIO0KHOW XUMHUUYECKOM
peaKIu, €CIM OHA COCTOUT U3 psijia NapaJlIeIbHbIX PEaKIUii;

') CKOPOCTBIO CaMOU OBICTPO¥ CTaJNH OMPEACNIIETCS CKOPOCTh CII0KHON XUMHUECKON PEaKIINH,
€CJIM OHA COCTOUT U3 psijia MapaJlieIbHbIX PEeaKIU.

5. BeibepuTe ypaBHEHHE PEaKIiy, COOTBETCTBYIOIIEE CTAHAAPTHON YHTAIBITHH 00Pa30BaHUS
ArH298° coenunenns Ca(H2PO4)2 H0:

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

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

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

') BEPHOTO OTBETA HET.

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

0) cCOCTOSIHUSI IPU OJIMHAKOBBIX 00bEMAX U TEMIIEpaTypax;



B) COCTOSIHUS Pa3HBIX BEIICCTB, HMCIOIINE OJMHAKOBBIC 3HAUCHUS MPUBEICHHBIX IEPEMEHHBIX;
T') COCTOSIHHSI pa3JIMYHBIX BEIIECTB, UMECIONIHNE OAMHAKOBBIC KPUTHUECKUE O0OBEMBI.

/. UneanbHblii ra3 pacuupsercs ot oobema V1 1o oobema V2. Pabora pacuupenus Oyaer
MaKCUMAaJIbHOM, €CJTH Ta3 PaCIIupsICTCsI

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

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

8. B kakux ciry4asx MOYKHO TIpeHeOpedb Pa3HOCTHIO MKy H3MEHECHUEM SHTATBITUU U
M3MCHCHHEM BHYTPECHHEH SHEPTUH PEAKIIUH:

a) €CITM B PEaKIM{ y9acTBYIOT TOJIBKO BEIIECTBA B KOHACHCUPOBAHHOM COCTOSIHHH,

0) eclii BCe YUYACTHUKHU PEAKIMK — ra3000pa3HbIe BEIIECTBA;

B) €CJIM B X0JI¢ PCAKIIUU JABJICHUE HE U3MCHSCTCS,

T') €CJIU PEaKIus MPOTEKAET MPU OCTOSHHON TeMIIepaType.

9. Ilepexox ra3a u3 COCTOSIHUS A B COCTOSTHUE B MOXHO OCYIIIECTBUTH TPEMs CITIOCOOaMM
(cm.puc). B kakom ciryuae paboTa HajJ ra30M MUHUMAJIbHA?

a) mo mytu 1 0) no myTu 2 B) 1O MyTH 3 r) OJMHAKOBa BO BCEX CIydasn
1) OIMHAKOBAa U MUHUMAaJIbHA 1 yTH | u 3.
P B _
A 2\
{ A 10. s HEKOTOPOM peakIuy U3MEHEHHE TETUIOEMKOCTH KaK (byHKIII/I;I 0
J > TEeMITepaTyphl npeacrarieHa ypapaenueMm ACp = Aa + AbT + AcT<,
! V rae Aa; Ab u Ac - koaddunreHTsl, KOTOphIe 0oJbIie Hys1. Kak

3aBUCHUT TEIIOBOM 3P dEKT peakiiuu OT TEMIEPATYPHI:
a) C pOCTOM TeMIIEpaTyphl CHUKAETCd  0) ¢ MOHMKEHUEM TeMIIEPaTyphl PacTeT
B) HE MEHSIETCS I') C IOHWKEHUEM TEMITEPATypbl CHUKAETCS
11.TIpu nasnenun 26,6-10° Ta nuknorekcad (1) U STUIALETAT (3) KAMAT OPH OJAMHAKOBOI
Temmeparype. YeM MOXXHO 0OBACHUTD, YTO MPU HOPMATLHOM AaBICHUH Ty IIUKIIOTEKCaHA
BbINIE Ty dTHIAIIETATA HA 3,6 °C:
a) AVrap(1) > AV iap(3); 0) AViap (1) < AViap(3);
B) A Hycn (11) > AHjyen (3); ) AHyen (1) < AHyen (9).
12.Yemy paBHO AGyen U AFycq TIPH paBHOBECHOM HUCTIAPEHUU | MOJIBb )KUIKOCTU TIPU
temrieparype T, eciii map cUUTaTh UJI€AJTIbHBIM ra30M:
a) AG=-RT,AF=0; 6) AG=0,AF =-RT;B) AG=AF=RT; 1) AG=AF =0.
13.Nmeetcs uaeanbHbIN pacTBop U3 Jetydero (A) u Henerydero (B) kommonentoB. Kak
MEHSIETCSl 0011lee NaBIEHUE HACHIIIEHHOTO Mapa HaJl paCTBOPOM C U3MEHEHHUEM COCTAaBa!
a) OHMXKAETCS C POCTOM KOHIIeHTpauuu B 0) He MeHseTCA
B) MOBBIIIAETCS C POCTOM KOHIEHTpalluk B ) 3TO 3aBUCUT OT TeMIEPATypPhI
14.T1o 3axony I'eHpu pacTBOPUMOCTD ra30B:
a) YBEJIMUUBAETCS C YMEHBIIIEHUEM €r0 JIaBICHUS;
0) HE 3aBUCHUT OT JaBJICHUS Ta3a;
B) YBEJIMUYUBAETCS C BO3PACTAHUEM JABIICHHUS T'a3a;
T') OMpeaeNsieTcs TOJIbKO KOHCTAaHTOU ['eHpu.
15.Cornacho I 3akony KonoBasioBa B mape HaJi pacCTBOPOM OO0JIbIIIE IO CPABHEHUIO C PACTBOPOM
a) pacTBOpPUTEJIS; 0) pacTBOPEHHOI'O BEIIECTBA;
B) PaCTBOPUTENSI U PACTBOPEHHOI'O BEIIECTBA MOPOBHY;
I') JIETKOJIETY4ero KOMIIOHEHTA.



16. Eciiu Ha quarpaMMe pacTBOPUMOCTH UMEETCSl HUKHSSL KpUTUYECKas TeMIlepaTypa, To ¢
POCTOM TeMIepaTypbl B3aUMHAsI PACTBOPUMOCTS:
JIBE JKUJIKOCTH:

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

17.MoryT 511 OPSIIOK PEAaKIMU U MOJIEKYJIAPHOCTh ObITh APOOHBIMU BEIMYMHAMU
a) HeT; 0) na; B) MOPSIIOK — J1a, MOJIEKYJISIPHOCTh — HET;

I') MOJIEKYJISIPHOCTD — Jia, MOPSIOK — HET.

18.Ecnu Temreparypa, KOHCTAHTBI CKOPOCTH M HadallbHbIE KOHIIEHTPAIIMH HCXOTHBIX BEIICCTB
OJMHAKOBBI, TO PEAKIINA KAKOT'0 IMOPSIKA 3aBEPIIUTCS PAHBIIIE:
a) BTOPOTO 0) HyJIeBOTO; B) MIEPBOTO; I') TPETHETO

19./Inst onpeieNicHHs KOHCTAHTBI CKOPOCTH PEAKIMKM BTOPOrO MOPsAKa rpad)uIeCKuM METOIOM
CIIEAyET MOCTPOUTH rpad)K B KOOPAUHATAX:
a)lnc—t; 0)1/c—t;, B)1/c—1N; r)c—1/t 1) BepHOro OTBETA HET.

Omxkpoimule
20./Ins rpaduueckoro OompeaesiCHUs] 3HAYCHUsS SHEPTrUW aKTHUBAIMU B YpaBHECHUU ApPpPEHHYC

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

21.CornacHo Tteopun AppenHuyca paccuutaiite 3Hauenune pH u pOH BomHOoro pactBop
ruapokcuaa Kamus ¢ koHueHtpauueit 0,01 M. B orBere mpuBeguTe Ba LEIBIX YHCII
pa3zieJIeHHBIX OJJHUM MPOOEITIOM.

22. ImeroTcst BOAHBIE PACTBOPHI TIIFOKO3BI M XJIOpHUJIAa HATPUS OJIMHAKOBOW KOHIEHTpAIIHL
CpaBHUTE OCMOTHMYECKOE AABIECHUE JTHX JABYX PacTBOPOB. SBISIOTCS JHU 3TH PacTBOP]
nzoronnuyeckumu? IlpuBeaure ABa OTBETA KaK J1Ba OTAEIbHBIX MPEITI0KEHUS.

23.Ilycth umeeTcsi 1 MOJIb BOJBI B Pa3HBIX arperaTHBIX COCTOSHUSX: Tap, KUJIKOCTh W JIE]
CpaBHUTE MEXIy COOOH IHTPOIMUHU TPEX arperaTHbIX COCTOSHUM.

24.B snemenTapHOM peakiuu Tuna 2A — B HadanpHas KOHIIGHTpalMs BeliecTBa A paBHa
MOJIBJT 1. Uepes 10 MUH OT Haydalla peakuMM KOHIIEHTpalus BemiecTtBa B cocrtaBuna 0,
MOJIb )T L. BBIMMCINTE KOHCTaHTY CKOPOCTH 3TOH peakiuu. OTBET IpUBEIUTE B [ MOIb
MHUH!] ¢ TOUHOCTEIO [0 JECATHIX.

Knrwuu ona OIIK-6

Bomnpocsr 1 2 3 4 5 6 7 8 9
OTBeTHI b B b r b B r A B
Bompocsr 10 11 12 13 14 15 16 17 18
OTBeTHI I B b A B r r B r
Bompocsr 19 20 21 22 23 24
OTBeTHI B 1 12:2 OcMotuuec | DHTponus 0,9
KO€ napa
JaBIICHUE | HAMOOJIBIII
pacTBopa as,
XJIopuIa SHTPOMHUS
HATpUS JbJIA -
0oJIbIIIE, HaMMEHBIII
yem asl.




pacTtBopa
TJIIOKO3BI.
PactBOpsI
HE
SIBJISIFOTCSI
U30TOHUYEC
KHUMHU.

[1K-1
3aKphITHIE:

1. IlpuBoanMBIe B TaONMIIAX CTaHIAPTHBIE TETIOBBIE AP (EKTh XUMUYECKUX PEaKuil, MpOTeKaoux 0e3
ydacTus ra3os, 1) Npu NOCTOSIHHOM JaBJIEHUU U 2) IPU OCTOSIHHOM 00BbeMe:

a) MepBbI MEHBIIIE BTOPOTO; B) PaBHBI MEX]ly COOOI;
0) nepBbIi 00JIbILIE BTOPOTO; I') BO3MOKHBI BCE BapUaHTHI.
2. CnpaBouHBIE JJaHHBIE TI0 TETUIOEMKOCTSM Ta30B MO3BOJISIIOT C/ENATh 3aK/II0OYCHHUE:
a) otnomenue Cp/Cy GOITbIIIe SAMHUIIBL; B) otHotenue Cp/Cy paBHO eTUHHIIE;
0) otHomerne Cp/Cy MEHbIIIE STMHUIIB; r) otHomeHne Cp/Cy CTpeMHTCS K HYITIO.

3. CornacHo CIIpaBOYHBIM JAHHBIM DHEPTUs pa3pylI€HUs KPUCTATINYECKON PEIIETKH HEKOTOPOU COU
0oJbIIe, YeM CyMMapHasi TeIIoTa coJIbBaTalluy KaTHOHA U aHUOHA (TI0 MOJIYJI0) ATOM e COJU. ITO
0003HaYaeT, 4To MPOIIECC PACTBOPEHUS COJIU:
a) 9K30TEepMUYEH; B) TEIIOBOM 3()(heKT OTCYTCTBYET;
0) SHIOTEpPMHYCH; ') BO3MOKHBI BCE BAPUAHTHI.
4. CpaBHHUTE MEXay co00W TaOJIMYHBIC 3HAYCHHS OHHTpONUU (MPU CTAHIAPTHOW TeMIIepaType)
1 MOJIb KPHCTAJUTHYIECKOTO BelecTBa (Syp) ¥ 1 MOIIb ero mapos (Sy):
a) SKp>Sn; B) SKP:SH;
0) Sip < Su; T') BO3MOJKHBI BCE BapUAHThI
5. nsa pactBopa BemiectBa A B pactBopuTese B BoinmonHseTcs 3akoH ['eHpu; KOHCTaHThI ['eHpru MOKHO
HaWTH B copaBoyHHKax. Kak cBsi3aHbl MexAy cOOOW CTaHJapTHbIE XHUMHYECKHE MOTEHIUAIIbI
BelllecTBa A B apOBOM U KHIKOM (pazax?
a) Wi (A) > p™P(A); B) W(A) = 1™ (A);
0) W(A) <u™ (A); ') BO3MOJKHBI JTFOOBIC COOTHOIIICHHUS B 3aBUCUMOCTH OT YCJIOBHH.
6. Ha nuarpamme coctosiHus aBjeHHUE-TEMIIEpaTypa 0JJHOKOMIOHEHTHOM CUCTEMbI UMEIOTCS TOUKHU, JUIS
KOTOPBIX CTeNeHb CBO0O bl paBHa 1ByM. Kakomy 4rcily paBHOBECHBIX (pa3 OHa OTBEYAET:

a) l; 0) 2; B) 3; r) 4.
7. C pocToMm TeMIlepaTypbl KOHCTaHTa PABHOBECHSI XUMUYECKOM peaKIIuu:
a) TIOBBIIIACTCS, 0) yObIBaer;
B) HE U3MEHSCTCS; T') BO3MOYHBI JIFOOBIC BAPUAHTEI.
8. C pocToM KOHIIEHTPALIMK PEareHTOB PAaBHOBECHBIHN BBIXO]I MPOAYKTOB XUMUYECKOH peakluu:
a) TIOBBIIIIAETCS; 0) yObIBaer; B) HE U3MCHSETCS.

9. Ecam wumeroTcs COpaBOYHbIE JaHHbIE [0 KPHUCTAUIOXMMHUYECKUM paJuycaMm JBYX HOHOB C
OJIMHAKOBBIMH 3apsiiaMU Z1 = Z2, MOKHO JIU ONIPEJIENIUTh, B COJbBATHON 000I0YKE KaKOTO U3 ABYX HOHOB
COJIEPKUTCS OOJbIIIee YUCIIO MOJIEKYNT PACTBOPUTEIIS:

a) y HOHA C OOJILIITUM KPHUCTAJUNIOXUMUYECKUM PATYCOM;

0) y MOHA C MEHBIIINM KPUCTATNIOXUMUYECKIM PATNYCOM;

B) HE 3aBUCHUT OT pa3Mepa HOHa;

T') OIPEJEeNUTh HENb3S.
10. Tlpomecc dNEKTPONUTUYECKOM ITUCCOIMAIMM HEKOTOPOM COJM OMHCHIBACTCS ypaBHEHHUEM:
KA=v.K*+v_A* Kakas TepMOoJMHaAMHUYECKas aKTUBHOCTh MOKET OBITh OI[EHEHA KCIIEPUMEHTAIIBHO:

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

B) Cpe/iHe-HOHHas (ax); T) Mo0as U3 NepeYNCIeHHBIX.



11. CornacHo o0mENPUHATON KIaCCH(PUKAIIUHN TEKTPOIOB KaKasi U3 CUCTEM IMPEICTABIISET PABHOBECHBIN
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIN 3JICKTPOI:

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

B) Pt | Ag*, Cu®* r) Pt | Cu*; Cu?".
12. B Tteopum [leOasi-XIOKKels CpeaHE-HOHHOTO KOX(PQPUIIMEHTa aKTUBHOCTH pa3Mmep "HOHHOM
atMocdepsl" (ebaeBCKuil paanyc SKpaHUPOBAaHUS) C POCTOM KOHIICHTPAIUU HOHOB:

a) HE U3MEHSIEeTCS; 0) pacrer; B) NAJAET; ') MEHSETCS CJI0KHBIM 00pa30oM.

13. Hampspxenue nenu My | Ly || L2 | M2 Gosnbiie Hysist, a ment Mz | L2 || L1 | M1 menbiie myns. Kakas u3
LIETIEN 3amMcaHa BEPHO:

a) repBasi; 0) BTOpAS; B) 00e; ') HU OJIHA.
14. N3BecTHO, 4TO MOJISIpHAS HIIEKTPOIPOBOIHOCTD PACTBOPA DIEKTPOIUTA YBEITMYUBACTCS C POCTOM
TeMreparypbl. IT0 00yCIOBIEHO TJIABHBIM 00pa3oM:

a) U3MEHEHHEM MeXaHH3Ma IepeH0Cca HOHOB;

0) CHIDKEHHEM KHHEMAaTUYeCKOU BSI3KOCTH;

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

a) MpOTO(UIBbHBIX; 0) IPOTOreHHBIX; B) allPOTOHHBIX.

16. Kakoe u3 ycioBuii BEI0Opa CTaHAAPTHOTO COCTOSIHUSA JUISI KOMITOHEHTOB PacTBOpA IEKTPOIIUTA
SIBJISIETCS BEPHBIM:

a)aog;tag:ag; 6)ag:ag¢a9;
B)ag:a(j:ag; r)ag;tag;ta(j.

17. CormacHo oOmIEenpUHATON KIacCHU(PUKAIMK IEKTPOJTHBIX CHCTEM JIEKTPoAOM | pona siBsieTcs:
a) Ag| AgCl| Cl—; 6) H" | Hy ; B) Cu?* | Cu*; r) Ag* | Ag.

18. CranmapTHBIN 3JIEKTPOIHBIA MOTEHIIMAT BOJOPOIHOTO 3JICKTPO/Ia IMOJIaraloT PaBHBIM HYIIIO MPH:
a) T=0 K 0) T=298 K B) mo0bIX T.

19. KoHcTaHTa rHApPOIM3a CONM CIa00H KUCIOTHl U CHILHOIO OCHOBAHHS ONUCHIBAETCS COOTHOLICHUEM
CJeIyIOIMX TaOIMYHBIX BETHUYNH:
a) Kr=Kw/ Knucc; 0) Kr= Kmce/ Kw;  B) Kr=Kw-Kpnucc; r) Kr= Kance + Kw
20. B crpaBoYHBIX M3JaHUAX HANJEHBI KOHCTAHTHI JUCCOIMALUK ABYX cl1a0bix kucioT K1 u Kz, CunbHO
pa30aBJIeHHbIE BOJHbBIE PACTBOPHI HTUX KUCJIOT MMEIOT OJHY M Ty e MOJIAPHYIO KOHIEHTpauuoo. Eciu
Ki>K3, To:
a) pH1>pH2; 6) pH1<pHz; B) pH1=pHa.

21. CranpapTHasi INIOTHOCTb TOKA OOMEHa 1) IBYX Pa3HbIX HOHHO-METAIIMYECKHX JIEKTPOIOB paBHa 10~

3 A/em? u 10° A/em?. Kakoit M3 3TUX DJIEKTPOJIOB XapaKTepHU3yeTCs MOBBLIIIEHHBIM MOJISPH3AMOHHBIM
COMPOTHUBIICHUEM CTAIUU TEpexo/a 3apsiia:

a) C HU3KUM 1 ; 0) C BBICOKMM 1, ; B) HE 3aBUCHUT OT 1.

OTKpBITBIC

Kpurtepun onenuBanus:
e 2 0ama — yKazaH BEpHBII OTBET;

e ( OanoB — yKa3aH HEBEPHBIH OTBET.

22. YeM NpUHUUIHAIBHO OTIMYAIOTCA XUMUYECKHE LM OT KOHIIEHTPALMOHHBIX ?

Paznuunem mMatepuanoB aHO/ia M KaTo/1a; MPOTEKAaHUEM XMMHUYECKONH peaKny.

23. Ha xaToqHO# MosIIpu3aliMOHHOM KPUBOI HEMOABMKHOTO JIEKTPOa OOHapyKeHa 00J1acTh
HE3aBHCHMOCTH IUNIOTHOCTH TOKA OT NEPEHANPSDKEHUS, IPUUEM BPALLEHUE IEKTPOJa IPUBOJIUT K POCTY
IUIOTHOCTH TOKa. Kakas crtanus sBiIsieTCs CKOPOCTHOIIPENEISIONIEN B 3JIEKTPOXUMHUECKOM TPOLIECCE,
MIPOTEKAIOIIEM B IaHHOH cucTeme?

Huddysuonnas.



24. Bcerma nM CyIIECTBYET pa3iM4yhe MEXKIy KOHCTAaHTAaMH paBHOBECHS, BBIPRKECHHBIMH Yepes3
HaplUHagbHble JaBICHUS U MOJIIPHbIE KOHLIEHTpaUu?

Paznuuuii HeT, eciM B peakluy HET U3MEHEHHUs 00beMa.

25. HaiiTu cTaHgapTHYI0 MOJISIDHYIO SHTQJIBIMIO OOpa3oBaHHMs aMMHaKa Ha OCHOBAaHMM JAaHHBIX O
peaxiusx B ra3oBoi dasze:

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

Monb !

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

Moab "

OtBer nmpuBeuTe B KJ>K/MOJIb C TOUHOCTBIO JIO LIENBIX.
CranaapTHYIO MOJISIPHYIO SHTaJIbIIUI0 00pa30BaHMsI aMMHaKa MOYKHO HalTH, M0JIb3YsCh 3aKOHOM ['ecca u
KOMOMHUPYsI peakiuu: 4 * [(a)*3-(6)]=-571,68*3-(-1530,26)=-46 (xIx/M0JIb).
26. Koncranra paBHoBecust Kp peakuuu Hz + 12 = 2HI ipu 717 K 1 ucXoaHBIX KOJMYECTBAaX BOJIOPOJIA H
vona mo 1 monp paBHa 46,7. UeMy paBHa KOHCTaHTa DPABHOBECHSI STOW pEaKIUU, €CIU HCXO/JIHbBIC
KOJIMYECTBA I'a30B PaBHbI 2 MOJIb?

KoHcranTa paBHOBECHS HE 3aBUCHUT OT UCXOHBIX KOJIMYECTB peareHToB. Otuert: 46,7
27. TabmuuHOe 3HAUEHHE MPEACIBbHON MOJIIpHON snekTpornpoBoaHocTH pactBopa KCIOs4 npu 18°C
cocraBmster 122,7 Om L-am>moms™. Uncno mepenoca HOHa Clo, pasno 0,479. Haiiti mpenenbHyro

SIIEKTPUIECKYIO TIOABHKHOCTH 3TOTO MOHA B pacTBope. OTBET MPUBEIUTE C TOYHOCTHIO 70 IENbIX B OM ™
L v Mo (6e3 yKa3aHus eIMHUIL H3MEPEHHS).

[ToABMKHOCTH PaBHA MPOU3BEICHHUIO YHCIIA TEPEHOCA HOHA HA MOJISIPHYIO 3JIEKTPOIIPOBOIHOCTb:
0,479*122,7=59 (OM’I-JIMZ-MOJIL'l)
28. Berunciuts E° nns peakuuu (1) Oz + 2H30" + 2¢ = H20; + 2H20,

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

u (3) H20; + 2H30" + 2¢ = 4H20 coCTaBIAIOT COOTBETCTBEHHO: Egz,qupt =1229 B;

EIE)|202,HZO|Pt =1776 B.

OTBeT NpUBEIUTE B MIJUTUBOJIBTAX C TOYHOCTHIO JI0 TEJIBIX (HE YKA3bIBasi €IUHUIIBI U3MEPCHUN ).

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

29. CranpapTHBIM TOTEHIMAI KaJAMHEBOTO 3ekTpona paBeH -403 MB. Kakoe 3HaueHme moTeHIMAI
KaJIMHEBOTO 3JIEKTPOJa MPUHUMAET B PACTBOPE C aKTUBHOCTHIO MOHOB Kaamus a(Cd2+) = 1 ? Oteer
MPUBEIMTE B MIJUTMBOJIBTAX C TOYHOCTBIO JI0 MEJIbIX (HE YKa3bIBasi €IMHUIIBI H3MEPECHUM).

-403 MB, Tak Kak CTaHJApTHBIA MOTEHIHA]I — HTO MOTEHIHWAA NpPU EIUHUYHON aKTUBHOCTH
MOTEHIIMATIOTIPEEIIAIONINX HOHOB, B JAHHOM CIIydae — HOHOB KaJaMusl.

30. CrangapTHbIi mMOTeHIMAT MeaHOro oAyekTpona paBeH 0,34 B. CranmapTHeI TOTEHIHAI
xyopuacepeOpsiHoro  3nekTpoaa paBeH 0,2 B. Kako#l anekTpon  sBASETCS  KaTOJOM B
ANEKTPOXUMHUYECKOM IIEMH, COCTABJICHHOHW W3 MEIHOTO M XJIOPHUJICEPEOPSHOTO AIIEKTPOJIOB B
CTaHJIAPTHBIX YCIOBUSAX?

MenHblii, Tak Kak KaTOJIOM SIBJISICTCS DJIGKTPOJ C 0oJiee IMOJIOKHUTEIbHBIM (MEHEE OTPHIATEIBHBIM )
IMOTEHIIMAJIOM.

31. CranpmapTHBI TOTEHIMAT IMHKOBOTO JyekTpoaa paBeH -0,66 B. CraHmapTHBIM MOTEHIUANT
xnmopuacepedpsHoro anekrpoaa paseH 0,2 B. VYkaxkure mnodypeakuuio, KoTopas OyneT
CaMOIIPOU3BOJIBHO MPOTEKATh HA AHOJE 3JEKTPOXMMHMYECKOM LEMU, COCTABJIEHHON M3 LIMHKOBOTO U
XIJIOPUJICEPEOPSHOTO AIEKTPOIOB, B CTAHJAPTHBIX YCIOBHIX

B naHHON 1enmu aHOAOM SBIISETCS LMHKOBBIM 3JIEKTPOJ, TaK KAaK €ro MOTEHIMal OTpUIlaTelIbHEE.

VYuuThiBas, 4TO Ha aHOJE MPOTEKAET PEAKLIMS OKUCICHUS MOJYpPEeaklMIo CIEIyeT 3anucaTh Tak: Zn =
Zn%t + 2e”



Knrouu ona IIK-1

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

eM HHas HET, eCln

marepua B PEaKInu

JIOB HET

aHOZa H U3MEHEHH

Karona, s 00beMa

poTeKa

HUEM

XHUMHYEC

KOU

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

. + 26

u




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

