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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 xumu4yeckoro cdakynbTteTa oT 25.04.2023, npoTtokon Ne4

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



9. llenu n 3agaum y4e6HOM ANCLUMUNIIUHBI

Llensimu oceoeHusi y4ebHoU OucyurniiuHbl 6515 MmcCs:
- hopmuposaHue cucmembl 3HaHUU 0 pyHOaMeHmaribHbIX 3aKOHax rpomeKaHusi
OU3UKO-XUMUYECKUX 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.

CDopma npomMeXxyTod HOW aTTecTaLuu 3ayem, sk3aMeH

13. TpyAoeMKOCTb Mo Buaam yyeoHom paboTbl

TpyaoemMKoCTb
Bug yuebHon paboTbl Bcero Mo cemecTpam
3 4
AyauNTOpHbIE 3aHATUSA 348 178 170
nekunm 122 68 54
npakTuyeckme - - -
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 pasgenbl dusmyeckon | YOMK «Punsnyeckas
TepMoaNHaMUKH. XuMmun. TepMoanHaMMYECKMA MeETOoL WCCnegoBaHWUW. | XUMng 2K»
Tepmoxumus. XvMnyeckass TepmoguHamuka. TepmoaumHamuyeckue | https://edu.vsu.ru/cours
cucTembl. TepMoanHaMmmuyeckme napameTpbl COCTOSIHUA | e/view.php?id=9899
CUCTEMDI. YpaBHeHue COCTOSIHMSL. YpaBHeHne
COCTOSAHUSA vaeanbHoro rasa. KoadppuumeHt
CKnMmaemocTu. BupuanbHoe ypaBHeEHME COCTOSHWMS.
YpaBHeHune BaH-gep-Baanbca. KpuTtuyeckas

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

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

®yHKUMKM cOCTOSIHUSE U pyHKUMK npouecca. Moctynat o
CYLLECTBOBaHUM BHYTPEHHeN aHepruu. Tennota W
paborTa. MNepBblii 3aKOH TEPMOAVHAMUKM.




OKBMBANEHTHOCTb Pa3fnuuHbIX CrnocoboB nepegaynt
aHeprun. PabBota un  Tenmota obpatumoro  u
HeoBpaTUMOro MpOLIeCCoB. TennoemKkocTb.
MNpuMeHeHne MepBOro  3akoHa K  NPOCTEeMWUM
npoueccaMm C y4yacTuem 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 cneacTems 3
Hero. CraHgoapTHble SHTanbnNuM oOOpas3oBaHMS WU
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. MMpuvHumn agmnabatHOW HEeLOCTUXMMOCTM
Kapateogopu. NocTynat o cylwecTBoOBaHUN 3SHTPOMUM —
byHKUMM COCTOSAHMA U 060OLLEHHONM CUMbl B NpoLeccax
TennoobmeHa. YpaBHeHue BTOPOro 3aKoHa
TepMoauHaMuUKn Anst obpaTuMbIX W HeobpaTUMbIX
npoueccoB. MpuHUMN BO3pacTaHUs 3HTPOMUMK.
Cratuctnyeckoe  TorkoBaHue BTOPOrO  3aKOHa
TepmoauHaMmukn. 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 Makeenna. YpaBHeHue
KnanenpoHa-Knaysunyca.

TepmognHamuyeckue noTeHUManbl uaeanbHOro U
peanbHoro rasoB. YpaBHeHue [ubG6ca-[iorema.
JleTyuectb. 3OHeprma [mMbB6ca XxumMuyeckonm peakumn.
XvMnyeckuin noteHuman. BnusHue Temnepatypbl Ha
TepMoAnHaMmn4eckme noTeHunansl. YpasHeHus 'mb6ca-
lenbMronbua. PacuyeT asHeprum [mb6ca XmmU4ecKon
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 pacTBopbl. XUMUYECKU
noteHuman. YpaBHeHue [ub6ca-[iorema. 3akoHbl
Payna wn TleHpu. AktuBHOCTb.  KoadpduuuneHt
akTMBHOCTU. PaBHOBecuMe XugkocTb-nap. 3aKOHbI
mbbca-KoHoBanoea. [leperoHka.  KonnuraTuBHble
CBOWCTBaA  pacTBOPOB.  3akOHbl  PacTBOPMMOCTW.
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'Mbbca 1 BapMaHTHOCTb CUCTEMbI.
pachuyeckoe onucaHne  pasoBbiX  pPaBHOBECUI.
Onarpamma cocTosiHus. [eTeporeHHble paBHOBECUS B
OJHOKOMMOHEHTHbIX cucTemax. dasoBble Nepexoabl
nepBoro M BTOPOro poga. JHeprns [mnbbca npu

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




¢as3oBbIX  MpeBpalleHuUsX B OAHOKOMMOHEHTHbIX
cuctemax. TepMoovHaMUYECKUA BbIBOL, AvarpamMmbl
COCTOSIHUSI OOHOKOMMOHEHTHOW CUCTEMBbI C MOMOLLLIO
KPpMBBIX  M300apHO-U30TEPMUYECKOrO  MOTeHuMana.
da3oBble nepexodbl YUCTbIX BeLWECTB. YpaBHeHue
KnanenpoHa-Knaysuyca. [uarpammbl COCTOSIHUS BOAbI,
cepbl, doccopa. [MonumopdHble npeBpalleHs B
OLHOKOMMOHEHTHON cucteme. 'eTeporeHHble
paBHOBECUSA B [BYXKOMMOHEHTHbLIX CUCTEMaXx. YCrnoBus
paBHoBecusa  ¢a3.  TepmMoguMHamMuMyeckuin  BbIBOS,
OCHOBHbIX TMNoB anarpamm COCTOSIHUSA
OBYXKOMMOHEHTHbIX CUCTEM C MOMOLLBI  KPUBbLIX
n300apHO-N30TEPMUYECKOrO NoTeHumana. [ByxdasHoe
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-
Modbda. SHeprum Menbmronbua u Mmobca XMMUYECKNX
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 TepMoauHaMuKkn. PacyeT KOHCTaHTbl paBHOBeECHUS
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 XMMUYECKON KMHETUKN.
deHomeHonornyeckasa KnHetuka. KMHeTudeckum 3akoH
aencrteyrowwnx macc. Jiumutupytowas ctagust. KuHetumka
MPOCTbIX M CIOXHbIX XUMMWUYECKUX peakumi. MNpuHumn
KBa3nCTaLMOHAPHOCTH BopgeHwTenHa-CemeHoBa.
Teopun XMMUYECKOM KMHETUKMW. 3aB1CNMOCTb
KOHCTaHTbl CKOPOCTW OT TeMnepaTypbl. YypaBHEHWE
AppeHuyca. 3JHeprma  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. [OMOreHHbIn
katanu3. KWCMOTHO-OCHOBHbIM KaTanus. YpaBHeHue
bpeHcTena. ABTOKaTanua. [eTeporeHHbln KaTanms.
AKTMBHOCTb N CENEKTUBHOCTb KaTanu3aTopoB. OHeprus
aKTuBauumn KaTanMTUYeCcKux peakuun. Teopus
MYNbTUNIIETOB banaHauHa. Teopus aKTMBHbIX
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
3NEKTPONIUTUHECKON auccoumauum (AppeHnuyc).
OKcnepuMeHTanbHble OCHOBbI Teopun. [lpunoxeHune
3aKoHa AENCTBYIOLLMX MAcc K mpoueccy guccounaumm B
pacTtBopax. HegoctaTtku Teopumn AppeHuyca.

MexaHn3mbl 00Opa3oBaHWsi PacTBOPOB 3NEKTPOSTUTOB.
Ponb MOH-AMNONbHBLIX B3aMMOOENCTBUA 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 cpefHsis MOHHasi akTMBHOCTb. 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 ©  aBTOMPOTONMUTUYECKOE
paBHOBeECUS. NoHHoe npouseeneHue BOAbl.
BopopoaHbin nokasatenb. KoHCTaHTa KUCMAOTHOCTM WU
KOHCTaHTa OCHOBHOCTW. CteneHb npoTonusa.
KncrnoTHo-0CHOBHbIE OydepHkle pacTBopbl.
lMpounsseaeHne pacTBOPUMOCTU " ycnosue
obpa3oBaHMss  ManopacTBOPMMLIX  TMOPOKCUOOB B
pacTBopax.

1.7

VOHHbIN TpaHcnopT
B pacTBopax
3ANEKTPONnTOB

OcHoBHbIE MeXaHU3Mbl WOHHOTO TpaHcnopTa.
TepmognHammyeckue ycnosms BO3HMKHOBEHUS NOTOKOB
Anddysnm, murpaumm, KOHBEKLUN. SNEKTPOXUMUYECKUIA
noTteHuuan. CooTHoLleHNE HepHcTa—OnHLWwTENHA.
Oudbpysna B pacTtBopax anekTponuTtoB. [loHATME ©
Andy3nmoHHOM noTeHumarne.

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

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

MamepeHne  anekTponpoBOAHOCTM  pacTBOPOB  C
NPMMEHEHNEM MOCTOSHHOIO M MEePEMEHHOTO  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 [Ons paBHOBECHOIO rarbBaHu-
noTeHumana " paBHOBECHOIO 3NEKTPOAHOro
noteHumana. CTaHOapTHbIM BOOOPOAHLIA 3MNEKTpoA.
Tabnuubl CTaHOAPTHbIX JNEKTPOAHbIX MOTEeHUWanoB.
Psag Hanps)KkeHun meTansos.

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

Knaccudmkaums anektpogoB. 3nektpoabl | popa.
OnekTpoabl Il poaa. KanomenbHbIn "
xrnopuacepeopsiHbIn 3NEeKTPOAbI. OkucnutensHo-
BOCCTaHOBUTENbHbIE 3nekTpodbl. [lpaBuno JlioTepa.
XWHMMOPOHHLIA  anekTpod. [a3oBble  anekTpoabl.
BopopogHbin  anektpoa. KucnopogHbid  anekTpoa.
Onarpamma anekTpoXMMUYECKON YCTOMYMBOCTM BOAbI.
MoteHuwan [oHHaHa. MemOpaHHbI  NoTeHuuman.
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. OnpegeneHue
yucen nepeHoca n KOIPMPULNEHTOB aKTUBHOCTM MOHOB,
CTaHOapTHbIX ANEKTPOAHBIX noTeHunanos,
npounsBefeHns  pacTBOPMMOCTM  ManopacTBOPUMbIX
ANEKTPONUTOB NOTEHLMOMETPUYECKNM MEeTO0M.
[MoTeHUMoMeTpUYECKoe TUTPOBAHKE.

1.9

KnneTtuka
ANEKTPOAHbIX
npoLieCCoB.
OnekTpoxummyecka
1 KOPPO3MS
MeTannos

Onektponusep. AHOA W KaTog B 3reKTponusepe.
3akoHbl Papages. OTkNoHeHMs1 OT 3akoHoB Papages.
BbIxog Mo Toky.

MNOTHOCTL TOKa N CKOPOCTL 3NEKTPOAHOM peakuun.
Monspusauusa arnekTpoaa. MHoroctagunHocTb
3NEKTPOAHLIX MNPOLEeCcCoB. Jlumutupyowas cragus
anekTpoaHoro npouecca.lloHATe O nepeHanpsxeHun
cTagum nepexoja 3apsga, Avddysun, Xummu4eckon
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. BnusHwe
noTeHUuana Ha CKOpPOCTb  nepexoja  3apsja.
YpaBHeHne  bBatnepa—®onbmepa.  KoadhduumeHTsl
nepeHoca. Tok obmeHa. BonbTamnepHblie
XapaKTepUCTUKM (nonapusaLmoHHbIe KpuBbl€e)
aneKkTpoda B Criyyae 3amMearnieHHoro nepexoga sapsga.
YpaBHeHune Tacdbens.

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

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

OnpegeneHne  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 HeopraHM4eckum
pacTBOpUTENSMU

[BYXKOMMOHEHTHbIE ~ CUCTEMbI C  OrpaHWYEHHOM
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

KaTanutnyeckoe pasnoxeHue nepokcuaa Bogoposa
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
cnabomn K1ucnoTbl
Onpeaenexne
rmgponusa conu
Onpepenexve nponsseeHns pacTBOPMMOCTHU
TpyaHOpacTBOPUMOM conn cepebpa
Onpepenexne nponsseneHns pacTBOPMMOCTHU
TPyAHOPACTBOPUMOrO rmgpokcnga
Onpepenexne TEPMOANHAMNYECKNX
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

3NEKTPUYECKOMN
BOOHO-OpPraHN4ecKoro

MOMSAPHON

YKCYyCHOM

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-BOCCTAHOBUTEJTbHOIO
anekTpoaa n onpeagerneHne ero CTaHOAapTHOro
noTeHunana

[a30BbIli BOAOPOOHbLIN 9NEKTPoS

MOHOCENEKTMBHbIN CTEKIMSAHHBIA 3N1IEKTPOA

M3mepeHne HanpsKeHWst KOHLEHTPaUMOHHOM LUenu u
onpegenexue andgysMoHHOro noTeHumana

Y3MK «Punsmnyeckas
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 9neKkTpode npuv  MOMOWM  MocTa
nepeMeHHOoro Toka

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

N3yyeHne BnMAHMS cocTaBa pacTBopa Ha KpuBble
3apsKeHns NnaTMHUPOBAHHOIO nnaTuHOBOro
anekTpoga

WccnepoBaHne apcopbumm aTomapHOro Bogopoda 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 aHOAHOro pPacTBOPEHUS
Mean B XINIOPUAHbIX 3NEKTPONUTax

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

N3yyeHne KMHEeTMKM BOCCTaHOBIIEHMS Kucropoaa Ha
BpaLLaloLLemMcs LUCKOBOM 3IEKTPOAEe

WccneposaHve BAWSHUS WHIMOMTOPOB HAa 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 (pasaensl) AUCUUNIIMHBLI 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 anekTpoaHbIX
npoueccos. [1BorHon
9 | aneKkTpMYecKnmn Crnomn. 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 Heobxogumo paboTaTb He TOMbKO C KOHCNEKTaMM JIEKLUIA, HO U C
pekoMeHAOBaHHON y4ebHON 1 MeToAMYecKon nutepaTypor. JlabopaTopHble 3aHATUS MO M3yYyaeMon AUCLIMNIMHE
npoBoadATca Ana 1) 03HaKOMMeHUst C TeopeTU4EeCcKON OCHOBOW pPaboTbl, 2) OCHOBHbIMU MPUEMaMM U TEXHWUKOMN
6e3onacHocTu npu paboTe ¢ ncnonb3yembiMyM Npubopamun U peakTuBamu, 3) BbINOSHEHWUS IKCNEPUMEHTANbLHON
yactn paboTbl, 4) 06paboTKM IKCMEPUMEHTarbHbIX pe3ynbTaToB U MpeaocTaBneHus MX Ond npenBaputesibHOM
NpoBepPKN Npenogasarernto.

3awmTa nabopatopHoi paboTbl MPOBOAUTCA C LENMbi0 BbISIBMNEHWA YPOBHSA OCBOEHMS MaTepuana 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 pesynbTataM U OCHOBHbIM TEOPETUYECKUM MOHATUSIM NO TeMe paboThbl.

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

K aKk3ameHy [gonyckarTcsi TOMbKO CTyOEHTbl, BbIMOMHMBLUME UM OTYMTaBLUMECH MO BCEM nabopaTopHbIM
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 [OOMNOJSIHUTENILHOW nUTepaTypbl, PECYpPCOB WHTEPHET,
HeoO6X0ANMbIX AN OCBOEHUSA OAUCLUMUMNIUHbI

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.] : NNaHb, 2015 .— 670 c.

EpemuH, B.B. OcHoBbI hmnsmyeckon xummun. YuyebHoe nocobue B 2 4. / B.B. Epemun .— 3-e nag.
3 an. — Mocksa : BUHOM. JTabopaTopus 3HaHun, 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 XMU4eCcKo TepMOAMHAMUKKK ; y4ebHoe nocobure ons CcTyqd. XMM. criel.
yH-ToB / E.H. EpemnH .— M. : Bbicwas wkona, 1974 .— 340 c.
MonTopak O.M. TepmoguHamuka B PU3NYECKON XUMUM : Y4EOHUK AN XUM. U XUM.-TEXHOT.
cned. By3oB / O.M. NMonTtopak .— 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 xumua : 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 M KaTanus .— 3-e uag., ucnp. — 2001 .— 318 c.

9 OT1kuHC 1. Pusnyeckas xmmug : B 3-x yactax / MN.91kmHe, k. Oe Mayna. —Yactb 1.

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

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

10 cneumanbHocTn «Xumus» / 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. no cneu. 011000 "Xumua" n HanpasneHuto 510500 "Xumuns" / 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. nocobure gns 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 PotuHsiH A.J1. TeopeTtuyeckas anektpoxumusi / A. J1. PotuHsiH, K. W. TuxoHos, W. A. WowwnHa, —
JI. : Xumug, 1981 .— 422 c.

18 Mamannos H.A. Anektpoxumusa pactesopos / H.A. Miamannos .— 3-e n3g., ucnpae .— M. :
Xumus, 1976 .— 488c.

19 Hukonbckuii B.T1. MoHocenekTueHble anektpodsl / B.I. Hukoneckuin, E.A. Mateposa .— J1. :
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 duandeckon xummn : y4eb. nocodue / HO. IN. 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 cpmandeckomn xumum : y4eb. nocobve Ansa CTya. XMMUY. ¥ XMMUKO-
TexHon. cneu. By3oB / A.A. Watanos, U.K. Mapwakos .— M. : Bbicwag 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 oteeTax: KuHetuka. dnekrpoxmmus : 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 TepmognHaMmmnyeckmne CBOMCTBA MHOAMBUAYArNbHbIX 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 anekrpoxumukos / [. Jobow. — 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. NMepeyeHb y4eOHO-MeTOANYECKOrO 06ecneyYeHnsa Ans 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 xmmmun ¢ pewieHmamm / nog pea. KO. 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. : Beiclias wkona,
1982 .— 159 c.
4 EpemuH B.B. 3aga4Huk no ousndeckon xumum / 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. BBegeHckui, E.B. BobpuHckas, WN.B. NpoTtacosa, 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: Xummnyeckasa TepmoguHammuka .—
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., Kozagepos 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 NpoLEeCChHl B pacTBOpax anekrponutos .— 39 C.
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<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-03.pdf>.

CO60opHUK NpUMepPOoB 1 3a4ay No anekTpoxummum : y4ed. nocobue / coct.: A.B. BeegeHckui, 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 peanusaunn y4ebHOM ANCUUNIMHBLI UCMOMb3YIOTCA 3MEMEHTbI 3NEKTPOHHOro 0by4eHus u
pasnuyHble  OUCTaHUMOHHble  obpasoBaTenbHble  TeXHomnormu, nosponsawwme obecneunBaTb
onocpefoBaHHOE B3aMmoaencTeMe (Ha paccTosiHumn) npenogaBaTene u obydarowmxcs, BK4Yast
WHCTPYMEHTbI  3NEKTPOHHOM  MHOpPMaUMOHHO-0Opa3oBaTenbHoM cpeabl  BIY  «OnekTpoHHbIN
yHuBepcuteTr BIY» (https://edu.vsu.ru) w/wmnun “MOOK BIY” (https://mooc.vsu.ru), npoBeneHune
BebnHapoOB, BUAOEOKOHEpeHUMn (B TOM 4ucrne ¢ npumeHeHuem cepsucoB Zoom, Discord u gp.),
B3anMMOAENCTBME B COLCETAX, MOCPEACTBOM ANEKTPOHHOM MNOYThI, MECCEHKEPOB.

18. MaTepuanbHoO-TeXHU4YECKoe obecrneyeHme AUCLUUNIIUHDI:

YCTaHOBKM A58 U3MepeHUs TENMNOBbIX 3PPEKTOB, KPUOCKONMUYECKUX U3MEPEHU, onpeaeneHns
3NEeKTPONPOBOAHOCTH; YYEBHBIN KOMMNEKC « XMMUSA»; MOHOMEPLI, TepMOCTaThbl, NOTEHUMOCTaThI,
3NeKTPOAbl, ANEKTPOXUMUYECKNE AYENKN, MyNbTUMeaniiHoe obopyaoBaHue.

19. OueHo4HbIe cpeacTBa ANA NPoOBeAEHNA TeKyLen U NPOMEXYTOYHOW aTTecTauumn

MopsAoK OLEHKM OCBOEHUs obydarlmmuca yd4eGHOro MaTepuana onpegnensieTcs
cofepXaHveM criedyoLmnx pasgenos ANCUMNIUHDI:

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 JlTabopatopHble 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 N hasoBbIX OrlK-3 OrnK 3.1-3.2 JlTabopatopHble paboTsl,
paBHOBECUI KoHTponbHasa pabota Ne 1
Xumm4yeckoe KomnnekT TectoB Ne 1,

4 | paBHoBecue OnnKlff 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 pacTtBopax 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 JlTabopatopHkle paboTsl,

3MNEeKTPOLHbIX CUCTEM. MK-1 NnK1.1-1.2 KoHTponbHas pabota Ne 2
KypcoBas pabota

KnHeTunka aneKkTpoaHbIX KomnnekT TectoB Ne 2,

MpoLLEeCCOoB. JlabopatopHkle paboTsl,

9 OneKkTpoxnummdeckas 8HE:§ SHE él:gg 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 aTTecTaums KomnnekT TectoB Ne 2,
dopma KOHTPOINS — 3a4eT, IK3aMeH Komnnekt KMM Ne 1
Komnnekt KMM Ne 2

20. TunoBble OLEHOYHbIE cpeactBa “M MetToamyecKkue wmartepuanbl, onpeapensirowine
npoueaypbl oueHUuBaHuUA

20.1 TeKywMn KOHTPOSb yCreBaeMoCTn

Tekywan aTtrectaumsa nNpoOBOAUTCA B COOTBETCTBUM C [lonoxeHMem O Tekywen artrectauum
obyvarowmxca no  nporpammMam  Bbicwero obpasoBaHus  BopoHexckoro - rocygapCTBEHHOro
yHMBepcuTeTa. Tekyllasa atTrectauusa npoBoanTcsa B hopmMax: YCTHOrO onpoca (MHanBMAyanbHbIn onpoc,
dpoHTanbHaa ©Gecena); NUCbMEHHbIX PaboT (KOHTPONbHble paboTbl U pedepaTbl); TECTUPOBAHWUS;
OLIEHKM pe3ynbTaToB NPaKTUYeCKon aesaTenbHocTh (nabopatopHbie paboThl).

KoHTponb ycneBaemocTu No AUCUMNIIMHE OCYLLECTBMASIETCS C MOMOLLbIO CNeayLWMNX OLEHOYHbIX
CcpencTs:
TecToBble 3agaHus

KomnnekT TectoB Ne 1
VTBEPXIAIO

3aBeayromuii Kadeapoit
(hu3MUeCcKoN XUMUH
IXH,mou.  O.A. Kozazepos
_ . .2023
Hamnpagnenue nmoaroroBku / cnennanbHocth 04.03.01 - Xumust
Jucnunnuna Ousnyeckas XUMUs
®dopma o0ydeHust ouHast
Bun konTpons Tect
Bun arrecranmu Tekyas

KonTposbHO-u3MepuTeIbHbIH MaTepra Ne 1
1. B kakoM u3 mporeccoB paboTta paciiupeHHs HaeaaIbHOro ra3 oyaer Oonblire:
a) B M30TePMHYECKOM B) B U300apHOM
0) B U30XOPHOM T) B aanabaTHIeCKOM

2. TemnoBble 3¢ PEeKTh XUMUUECKUX PEAKLHIA IIPY IIOCTOSIHHOM JIABJIICHHU U IIOCTOSIHHOM 00beMe:
a) MepBblii MEHbLIIE BTOPOrO B) OHHU PaBHBI MEXKIy COOOM
0) mepBbIii OoJIbIIIE BTOPOTrO T') BO3MOXKHBI BCE BapUaHThI

3. DHTaNbIUA XUMUYECKOH PEaKIUy paBHA €€ TeIUIOTE IPU ITOCTOSHCTBE:
a)V,T B) MHBIE MapaMETPhl U UX COYETAHUS
0)P, T T') HUKOT'/1a HE paBHA

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

5. TemnnoBoi 3G deKT XUMHYECKOI peakiui € POCTOM TeMIIepaTyphl:
a) BCer/a MOBBIIIAETCA B) HE M3MEHIETCS
0) Bcera yObIBaeT T') MOXKET KakK MOBBIIIATHCS, TaK U YObIBATh

6. s HEeKOTOPOM CONHU SHEPTHUS Pa3pyLICHNs] KPUCTAJUTMYECKON PEIIETKH OOoblle, Y4eM CyMMapHas TeIUIoTa COobBaTallii KaTHOHA 1
aHWOHa (TI0 MOAY/II0). DTO 0003HAYAET, YTO MPOLIECC PACTBOPEHHUS COJIH:
a) PK30TEPMHUUCH B) TEIUI0BOM 3 (HEeKT OTCYTCTBYET
0) HIOTEepMUYCH T') BO3SMOXKHBI BCE BapPUAHTHI

7. Tlouemy TeruroTa HEWTpaTH3aIMU CHIIBHBIX KUCIOT OJMHAKOBA, HO OTJIMYAETCS OT TeTIOTHl HEUTpann3anny cIadbIX KHCIOT?
PasBepHyThIit OTBET:

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



YTBEPXJIAIO

3aBemyromuii Kadenpoit

(uzndeckort XumMun

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

Hanpagnenue noarorosku / crierpanbHocTh 04.03.01 - Xumus
Hucuurnina Ouznyeckas XUMUs

®dopma 00ydeHus ovHast

Bun kontposs tect

Bun arrecranmy Tekyras

KonTposibHO-u3MepuTeIbHbIH MaTepuas Ne 2

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

2. TIpu M30TEPMHYECKOM CMEIICHHH ra30B SHTPOITHS:
a) TIOBBIIIACTCS B) HE M3MEHSIETCS
0) yobIBaeT T') BO3MOXKHBI BCE BaAPHAHTHI

3. CpaBHHUTEe MeXIy CO0OW 3HAUCHHs: SHTPOITHS | MOJIb KPHCTAILTMYECKOro BemecTBa (SKp) U SHTponus | MOJb ero mapoB HpH TOH ke
Temreparype (Sm):
a) Skp > S B) Skp = Sn
0) Skp <Sn T') BO3MOXKHBI BCE BapUAHTEI

4. O BO3MOXXHOCTH IPOTEKAHUS XUMHYECKOH peakiuy B 3akpbITol cucteme mpu P;T = Const cieayet cyauTh 1o 3HAKY U3MEHEHHS:
a) PHTPOIHHU B) sHeprun ['mb6ca
0) SHTAIBINK r) Hepruu ['enpMrosbia

5. DHeprus [enbMrobiia B X0/1¢ CaMONPONU3BOIIBHON XMMHYECKON PEaKIUU MPU MOCTOSHCTBE €CTECTBEHHBIX TApaMETPOB:
a) TIOBBIILIACTCS;
0) yObIBaeT;
B) HEC U3MCHSCTCA.

6. IIpu IOCTOSIHCTBE KaKHUX MapaMeTpoB YOBLIb SHTAJIBIINKM XUMUUECKON peakluy paBHA e MaKCUMaJIbHOM M0JIe3HOM paboTe:
a)V,S B) MHBIE ITApaMETPbl U UX COUETAHUS

6)P, S ') HUKOTJa He paBHa

7. B 4eM cX0/CTBO M pa3inuyus NOHATHN: QYHKIHMS COCTOSIHUS, XapaKTepUCTHIeCKash PYHKIMS, TEPMOIUHAMHUY €CKUl MOTEHIHAI?
Pa3BepHyTHIii OTBET:

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



Hanpagnenue noaroroBku / crieruanbHocTh 04.03.01 - Xumus

Jucrummaa Ouszndeckass XUMHUs
®dopma 00ydeHus OqHast

Bun kontposs tect

Bun arrecranmu tekyas

Konrtpoasno-n3mMepureabHblii MaTepuan Ne 3

1. CranmapTHBIA XUMUYECKUH TIOTEHIIMAT KOMITIOHEHTA ONPE/IENISIeTCS :

a) Temnepatypoii T;
0) naBnenueMm P;

B) aKTUBHOCTBIO (KOHIIEHTpAIEH);
T') COYeTaHHEM ITUX TTapaMeTPOB.

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

0) pacTBOpHTEIID;
B) pacTBOp.

3. Kak u3MmeHsieTcs XUMHYECKUI MOTEHIMal KOMIIOHEHTa B IIpolecce

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

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

a) B U€AJIBHOM PAaCTBOPE;

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

JA.X.H., I011I.

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

_ . .2023

CaMOINPOM3BOJIBHOTO Mepexoia W3 OAHOH (assl B APYryro B

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

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

a) u(A) > w(B)
6) u(A) < u(B)

6. Ha nuarpamMme COCTOSHHMS TeMIepaTypa-coCTaB JBYXKOMIIOHEHTHOIH CHCTEMbl UMEIOTCS TOUKH, [UIS KOTOPBIX CTEHeHb CBOOOJbI 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 PEaKIMH C POCTOM T€PMOINHAMUYECKOI aKTUBHOCTH UCXOIHBIX BEIIECTB:
a) TIOBBIILIACTCS;
6) yObIBaeT;
B) HE U3MEHSETCS
I') BO3MOXKHBI JIFOOBIE BapHUAHTBL.

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

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

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

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

Pa3BepHyTHIii OTBET:

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

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



YTBEPXJIAIO

3aBenyromuii Kadenpoit

(uzmdeckolt XumMun

II.X.H., JIOII. 0.A. Kozanepos
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KoHnTposibHO-U3MepHUTeIbHbIH MaTepual Ne 5

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

a) paBHO HYITIO

0) OospIe HyIs

B) MEHBIIIE HYIIS

I') OTJIMYHO OT 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 MocieaoBarebupie craqui. CKOPOCTh PEaKIMH B LIEJIOM ONpPEAEIIAeTcs apaMeTpaMu:
a) camoii ObICTpOIi cTaguu
0) camoii MeNICHHO# CTaTuu
B) HE 3aBUCHT OT I1apaMeTPOB OTACIBHBIX CTa M
I') 3aBUCHT OT MAapaMeTPOB BCEX CTaIH

5. Xumuueckas peakiust IPOTEKaeT uepe3 napasuienbHbie cragind. CKOPOCTh PEaKifH B IIEJIOM OMPEACIIACTCS MapaMeTpaMu:
a) caMo ObICTpOH cTagun
0) camoii MeIUICHHO# CTaauu
B) HE 3aBUCHT OT I1apaMETPOB OTACNBHBIX CTAANM
I') 3aBUCHT OT MapaMeTPOB BCEX CTaU

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
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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 yrBepkaeHU HEBEPHO:

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

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

B) lasipBaHK-NOTEHIMAI HA TpaHuLe (a3 CyMMUpyeTcs U3 Bombra-roTeHana u ckayka JByX MOBEPXHOCTHBIX MOTCHIIHAIIOB.
2. Kakasi u3 sieek yisi ONpeesIeHUs Ykces MepeHoca HOHOB MeTofoM Iurtopda o0s3aTenbHO TpeOyeT — ornpelesieHus MPOIMyIIeHHOro
9IIEKTPHUUIECKOr0 3apsiyia:

a) ¢ Cu-anonom u Pt-katomom;

0) c Pt-anomom n Pt-xatomowm;

B) 00¢;

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

a) y MoHa C OOJBIINM KPHCTAIUIOXUMHUYECKIM PaJHyCOM;

0) y MOHA C MEHBIIIMM KPUCTATIOXUMHYECKUM PaJHyCOM;

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

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

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

B) 00a BEpHBI.
5. TIporecc 3JIEKTPONUTHYESCKOW AUCCOLMALMK CONM OIMHChIBACTCS ypaBHeHHeM:  KA=viK*+v_Ar Kakas TepmoanHamuueckas
AKTUBHOCTb MOXET OBITh OLIEHEHA KCIIEPUMEHTAIBHO:

a) conu (as);

0) cpenHe-HOHHAs (at);

B) KaTHOHA (a+) WM aHuoHa (a-).
6. Kakast 13 cucteM npecTaBisieT paBHOBECHbBIH OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIN JIEKTPOJL:

a) Cu| Cu*, Cu?;

6) Pt | Cu*; Cu?;

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

a) majaer;

0) pacrer;

B) HE M3MEHSIETCSL.

8. Hanmpsoxenune uernu M1 | L1 || L2 | M2 Gonbue Hyns, a nernu Mz | Lz || L1 | M1 menbire Hyms. Kaxast u3 meneit 3amicasa BepHO:
a) mepsasi;
0) BTOpAas;
B) HU OJHA.
9. IMpu 298 K nonHble Ipou3BeaeHus Bojbl U 3THiioBoro cnupra Kw(H20)=10"* u Kw(C2HsOH)=10"%. B HeiitpansHoM BOAHOM U
STaHOJIBHOM PacTBOPaX OJAWHAKOBON KOHIIEHTPALMH KAaKOH-THOO CUIIBHON COMU:
a) pH(H20)>pH(C2HsOH);
6) pH(H20)<pH(C2HsOH);
B) pH(H20)=pH(C2HsOH);
10. Kakoe u3 crnemyroux BeIpaKeHUH He sABIseTca ypaBHeHHeM [ n06ca-I enpmronsia:

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 EPeHOCca HOHOB;
0) CHIDKCHHEM KHHEMaTHYECKOU BA3KOCTH;
B) M3MEHEHHEM JIMDJICKTPUUECKOI POHUIIAEMOCTH.
12. Tok obmena anekrpoxumuueckoii OX,Red-peakimmu:
a)He 3aBHCHT OT aKTHBHOCTEH PEarcHToB;
0) 3aBHCHUT OT aKTHBHOCTH O0OOMX PEarcHTOB;
B) 3aBHCHT OT aKTUBHOCTH JIMILIb OJIHOTO M3 PEarcHTOB.

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



YTBEPXJIAIO
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®opma 0byueHnst o4Has

Bwug koHTpons TecT

Bwup atTecTauum TekyLlas

KoHTponbHo-3MepuUTenbHbIn Matepran Ne 2
1. KOHCTaHTa ¥ CTENEHb AMCCONMAIMH IEKTPOIUTHYECKON IUCCOMAIMH Caboro SIEKTPOuTa cBsi3anbl cootTHomennem: K=a?C/(1-a). o
Mepe pocta KoHLeHTpanuu pactsopa C uro npousoizer ¢ K:
a) yBEITUUUTCS; 0) yMeHbIIUTCS; B) HE U3MEHHTCS.

2. ITpu qudpdy3um KaTHOHA M aHHOHA B BOJHOM PacTBOPE CHIILHOT'O AIEKTPOIIMTA CKOPOCTH JBH)KEHHUS HOHOB O4€Hb OBICTPO
BBIPaBHUBAIOTCA. JTO CBSI3aHO:
a) ¢ BeIpaBHMBaHNEeM Kod(dunmenToB mudpy3nn HOHOB;
0) c BEIpaBHMBaHHEM HX Kod(duIeHToB TpeHns;
B) C HAJIOXXEHHEM MUI'PALHOHHOTO OTOKA, BBI3BAHHOTO IPaAueHTOM I (y3HOHHOro noTeHnuana, Ha 1ud¢y3 HOHHbIN MOTOK;
T) ¢ 00pa30BaHHEM HOHHBIX JTBOHHUKOB.
3. B xakux pactBopureinsx nousl HsO™ u OH™ He 001agaroT aHOMaJIbHO BBICOKOM JIEKTPONPOBOIHOCTBIO:

a) POTO(QHITBHBIX; 0) IPOTOT€HHEIX; B) alPOTOHHBIX.
4. Bo3HUKaeT JI1 ABOMHOM 3JI€KTPUYECKHUI CIIOH Ha TPAaHMIIE IUIATHHBI ¢ aOCOIFOTHO YUCTOH BOJOI:
a) na; 0) Her; B) BO3HHUKAET, HO OBICTPO MCUE3aeT.

5. Kakoii 13 napamMeTpoB THAPATAIMH OT/AEIBHOTO HOHA MOXET OBITh OMpE/IENCH SKCIIEPUMEHTAIBHO:
a) peayibHasl TEIUIOTA TH/IpaTalliHg;
0) XUMHYECKast TEIJIOTa THApaTalliH;
B) HU OJIVH.
6. TToTeHIHa KaKoro M3 3JEKTPOIOB HE 3aBUCUT OT pH cpe/ibl:
a) BOJIOPOJTHOTO;
0) XUHTUAPOHHOTO;
B) KaJIOMEJIBHOI'O;
T') CTEKJITHHOTO.
7. Kakoe U3 ycioBuii BbIOOpA CTAHIAPTHOIO COCTOSIHUS UTSl KOMITOHCHTOB PACTBOPA MEKTPOJIUTA SIBISIETCS BEPHBIM:

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

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

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

1 B
_ ~ ~ \a
B 8o/p =" 2 (@) =2 @)
ZF i i
11. CraHaapTHBIi 3EKTPOHBIN MOTEHIMAT BOAOPOIHOrO 3JIEKTPO/IA MOJAral0T PABHBIM HYITIO MPH:

a) T=0K 0) T=298 K B) mo0ObIx T.

12. Y nenbHast 3l€KTPONPOBOJHOCTD BOIHOI'O PACTBOPA CHIILHOIO AJIEKTPOJINTA C POCTOM €ro KOHLIEHTPALlMK BHauaje pacTeT, a 3aTeM
cHKaeTcs. [TosBIIeHNEe ydacTKa CHIDKEHHSI 00YCIIOBJICHO:

a) I3MEHEHHEM MEXaHH3Ma MUTPALIMOHHOTO MEPeHOCa;
0) N3MECHEHNEM YHnCIia HOCUTENe! 3apsaa;

B) HApaCTAOIINM BIHMSHAEM MEXMOHHBIX B3aUMOIEHCTBHUMH.

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

1. DHeprus Kakoro M3 MeXYaCTHYHBIX B3aMMOJEIHCTBHI B pacTBOpe JJIEKTPOJIHWTa Hamboiee pe3KO 3aBHCHT OT PACCTOSHHS MEXTY
YaCTULAMHU:

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

) TIPOSIBIISICTCS CHIIbHEE, YeM IPH MHUTPALIUH;
0) mposiBisieTcs cinabee, YeM MpU MUTPaLvy;
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 10 3HaKy, TaK U 10 BEeJINYHHE.
4. Pa3nuuue MEXy XUMHUYCCKHM U 3JIEKTPOXMMHYECKUM IOTEHIHAIAMH HOHOB 1-Ir'0 COpTa 0053aTeNIbHO HYXHO YYHUTHIBATh IPU ONUCAHUU
PaBHOBECHBIX IPOLIECCOB:
a) B 00beMe pacTBOpa NEKTPONINTA,;
0) Ha rpaHuIle pa3zieia NPOBOAAIINX (a3,
B) B 000HX CITy4asx.
5. OnexrponoM I pona sBisercs:
a) Ag | AgCl|Cl-; 6) H | Hz; B) Ag' | Ag; r) Cu®* | Cu*.
6. KoahuupeHT akTHBHOCTH HOHA C POCTOM €0 KOHLEHTPALMH B PACTBOPE:
a) Bcer/ia MoBBIIIACTCS;
0) Bcerza yObIBaerT;
B) HE M3MCHSIETCS,
I') CHI)KAeTCsl, @ 3aTeM BO3pAacTaer.
7. CpenHsisi SHeprus KAaKMX B3aUMOJICHCTBUIA SIBIsIETCsl 00BEKTOM pacueTa B Teopru Jebast-XroKkkes:
a) MOH-UOHHBIX; 0) MOH-IIUIIONIBHBIX; B) JUIIONb-MIIOIbHbIX.
8. BydepHsim neiicTBueM obnasaer cMech OKcaaTa Kajusi ¢ :
a) COJISIHOW KUCIIOTOM; 0) JIMMOHHOM KHMCJIOTOHH;
B) ILABEJICBOI KHUCIIOTOM; T') YKCYCHOU KUCIOTOH.
9. B peakuuu nporonurudeckoro papaosecusi CH3COOH+H2F, = CH3COOHz™ + HF2~ ponb KUCIOT Urparot:

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

a) cBOOOAHYIO dHepruro ['mbOca aHOMHOW peakiui;

0) cBobomHyt0 3Hepruto [ m6Oca KaToqHON peaKum;

B) cBOOOIHYIO dHepruio ['n60ca OpyTTO-XMMHUUECKON PeaKIliH.
11. CunbHOo pa3baBiieHHbIC BOAHBIC PACTBOPBI CHa0ObIX KUCIOT (KoHcTaHThl auccoimaimu Ki u K2) uMmeror ogHy u Ty ke MOISIPHYIO
kouuentpanuio. Eciu Ki>Ko, To:

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

Ipenonasarens A.X.H., gou. O.A. Ko3agepos
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Bug koHTpons Tect

Bup atTectauum Tekywas

KoHTponbHo-U3MepuTenbHbIKN maTepuan Ne 4
1. KoHcraHTa ruaponusa coiy ciaboii KUCIOTHL ¥ CHIIBHOTO OCHOBAHHSI OIIMCBHIBACTCS COOTHOLICHHEM:
a) Kr=Kw/Kucc;
0) Kr=Kw-Knucc;
B) Kr= Kmucc/ Kw;
2. IIpy ITOMOIIH KaKOTO 3JIEKTPOZia Hellb3sl IOTCHIIHOMETPHYECKH ONPEAeINTh KoHIeHTparmio pactsopa HCI :
a) CTEKIITHHOTO;
0) XUHTHAPOHHOTO;
B) PTYTHOCY/Ib(HATHOTO.

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

_ . .2023

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

QJIEKTPOAOB XapPAKTECPU3YETCs IMMOBBIIICHHBIM ITOJIAPHU3alIlMOHHBIM COIIPOTUBJIICHHUEM CTAJINH IIEPEXOAa 3apsaa:

a) C HU3KUM 10 ; 0) C BBICOKMM 10 ; B) HE 3aBHCHUT OT 10 .
4. TTosiBNIeHHE TBOMHOIO SJICKTPHUYECKOTO CIIOS HA TPAHMIIe pa3/ielia METalll- BOJHBIN PacTBOP 3JICKTPOIUTA 00YCIOBICHO:
a) pacTBOpPEHHEM MeTallia; 0) angcopOuuel HOHHBIX KOMIIOHEHTOB PacTBOPa;
B) a/1copOILIKeil MOJIEKYIT BOJIBI; I') BCEMH 3THMH MPUYHHAMH.

5. YeM NPUHIMIHAAIBHO OTJIHYAIOTCS XUMHUYESCKHE LIETTH OT KOHICHTPAIMOHHBIX:
a) HAJTMYKMEM HITH OTCYTCTBHEM CKayKa IOTCHIIMAIA Ha TPAHHUIIE pas/iesia PacTBOPOB;
0) XapakTepoM TEeMIIePATYPHOH 3aBUCHMOCTH HATPSHKCHHS LISTIH;
B) pa3MuYKeM METAILIOB aHOJa U KaTo/a,
I') IOPS/IKOM 3aITUCH SJICMEHTOB IICTIH.
6. K xakoMy THITY OTEHIIHAIOB OTHOCHTCS TTOTeHIHa JloOHHAHA:
a) Bonbra-noreHumar;
0) ['anbBaHK-TIOTCHITHAT,
B) SNICKTPOHBIA TOTCHIINAT;
I) peaibHbIi MOTEHIMAT.

7. Oddextsl 3eKTPoHOPETHYECKOr0 M PENaKCAIIMOHHOTO TOPMOXEHMS TPH MUTPAldd MOHOB B PACTBOPE 3JIEKTPOIUTA C POCTOM €ro

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

8. Ha xaToaHO# nonspu3almoHHON KPUBOM HETIOABMIKHOTO 3JICKTPo/ia OOHApykeHa 00J1acTh OTHOCHUTENBHOH HE3aBUCUMOCTH TUIOTHOCTH
TOKa OT NEPEHAIPSDKEHHUS, TIPUUEM BPAILEHHE IEKTPO/a MPUBOIUT K POCTY INIOTHOCTH TOKA. KHHETHKA KaTOHOM peaKuuH:

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

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

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

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



Mpumepbl 3aaaHui ANA KOHTPONbHbIX paboT
KoHTponbHas pa6oTa Ne 1
1. Haiiti cTaHIapTHYIO MOJISIPHYIO SHTAJBIINIO0 00pa30BaHUsS aMMHaKa HA OCHOBAHUU JTAHHBIX O
peaxiusx B ra3oBoi dasze:

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

Monb !

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

Mone "

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

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

MOJIBI)KHOCTH MOHOB B PacTBODE.

0
2. Beruncnuts E 0, H,0Pt

0
0,,H,0[Pt

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

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

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

MpUHUMNBI XMMUYECKON KNHETUKMN.

deHoMeHoorn4yeckas KMHeTuKa.

KnHeTnyeckuin 3akoH AENCTBYHOLLMX MacCC.

Jinmntnpytowaa cragus.

KnHeTrka NpoCTbIX XMMUYECKUX peakLmi.

KnHeTrKa CroXHbIX XUMUYECKUX peaKkuuni.

MpuHUMN kBasuctaumoHapHocTn bogeHwTenHa-CemeHoBa.

3aBUCMMOCTb KOHCTaHTbl CKOPOCTU OT TeMrnepaTypbl.

YpaBHeHne AppeHuyca. QHeprust aktusauuu.

10. lNoBepXxHOCTb NOTEHUMASNTBHON 3HEPTUW.

11. Teopus nepexogHOro COCTOAHUS.

12. Teopusa akTMBMPOBAHHOIO KOMMEKCa B NPUMEHEHUN K MOHOMOMEKYNAPHLIM peaKunsiM.

13. Peakunn B pactBopax.

14. O6wwne NpuHUMNbI KaTanmaa.

15. F'oMOreHHbIn KaTanms.

16. KuCrnoTHO-OCHOBHbLIW KaTanms.

17. ABTOKaTanus.

18. 'eTeporeHHbIN KaTanus.

19. AKTMBHOCTb 1 CENEKTUBHOCTb KaTanm3aTopos.

20. DHeprust akTMBaUuKn KaTanuTUYecKnx peakumi.

21. Teopua mynbTunnetos banaHanHa.

22. Teopus akTuUBHbIX aHcambrien Kobosesa.

©CoNoO~wWNE

PedepaT Ne 2
1. MNMoHATWe KNCNOTbl U OCHOBaHUSA B COBPEMEHHOWN XUMUN.
2*. IMccoumaums KUCIOT M OCHOBaHWii B pa3baBrieHHbIX BOOHbLIX PacTBOPaXx.
3. ConbBaTtaums (rmgpatauus) n conbBaTHasa (rmgpaTHasi) obonoyka noHa.

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

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

6. CTyneH4aTasa guccoumaums KACNoT B pacTBOpax.

7. CTyneH4aTas guccoumaumsi KOMNIeKCHbIX COeAUHEHN B pacTBOpaXx.

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

9. DkcnepumeHTanbHoe onpeaeneHne KOHCTAHT MOHHbIX paBHOBECUIA B pacTBOpaXx.

10. Teopus kncnot 1 ocHoBaHu BpéHcTena-Jloypu n coBpeMeHHasi CUHTeTUYeCcKas HeopraHnveckas



XUMUS.

11. NMpOTOHHbLIE N aNPOTOHHbLIE PACTBOPUTENN B COBPEMEHHON XUMUN.

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

13. lMony4eHne n TpakToBKa 3NEKTPOKANUNNSAPHLIX KPUBbLIX.

14. OcCHOBHOE YypaBHEHME 3JTEKTPOXMMUYECKOW TEePMOAMHAMUKA U MPUMEpPbl ero npakTU4eckoro
Ncnonb3oBaHuS.

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

16. MexaHn3mMbl BOCCTAHOBMEHMSI MOMNEKYNSPHOIo KNCopoaa B KUCHbIX U LWeSoYHbIX cpegax. Koppoaus
C KncrnopoaHon genonspusaumen.

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

18. OcHOBHbIE NONOXEHUA N BbIBOALI TeOpUN AMddY3MOHHOIO nepeHanpsxeHns. KuHetunka
BOCCTaAHOBIIEHMSI MOMNEKYNSAPHOIO KNCIOPOAa Ha MHEPTHbLIX MeTannax.

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

20. NMpocTble 1 CrnoXHble ANEKTPoabl B 3NEKTPOXUMUKN. DNEKTPOXUMMUYECKUN MEXAHU3M KOPPO3UK
MeTannos.

21. CoBpeMeHHble NpeacTaBrieHns O NacCMBHOM COCTOSIHUM MeTarnos.

22. Kopposus meTansnoB B KOHTaKTe.

MpumeyaHue. 38e3doukoli (*) ommeyeHbl membi NOBbILEHHOLU MpPydHOCMU.

20.2 NMpomexyTo4Haa aTrectaumsa

lMpomMexyToyHast aTTecTaumss NpPOBOAUTCS B COOTBETCTBUM C [lONoOXEeHWeM O NPOMEXYTOYHOM
aTTecTaummn obyvarowmxcsa no nporpammam Bbiclwero obpasoBaHus BOpoHeXCKoro rocyaapCTBEHHOIro
yHuBepcuteTa. [lpomexyTodHasa aTTecTauusi npoBoautcs B dopmax: 3adeTta (3 M 4 cemecTpbl),
ak3ameHa (3 n 4 cemecTpbl), KypcoBon paboThl (4 cemecTp).

KoHTponb ycneBaemMocTn Mo AUCUMMNIIMHE Ha 3a4veTe OCyLLeCTBNAeTCa No pesynbTaTam TekyLuen
aTTecTtaumm, ecnv 3agjaHusi Tekywen aTTectauumn BbIMOfHEHbl HE MeHee, 4yeM Ha 75 %. B cnydae
OTCYTCTBUS YAOBNETBOPUTENbHbLIX Pe3ynbTaTOB TeKyllenh aTTecTauum KOHTPOSib YCneBaeMoCTu Mo
ANCUUNIINHE Ha 3a4eTe OCYLLEeCTBNSAETCS C MOMOLLbIO OLEHOYHbIX CPeacTB, NpeAcTaBneHHblx B n. 20.1.

Kputepum oueHnBaHus Ha 3a4eTe:
Kpurtepuu oneHrBaHus TEKyIIEH yCIIEBAEMOCTH [IIkana oneHoK
OOyJaromuiicss BiameeT TEOPEeTHYECKUMH OCHOBAMH 110 JaHHOMY pasleny 3adreHo
¢$u3nvecKol XUMHUM WM 3JIEKTPOXUMHHM, 3HAECT OCHOBHBIC MOHATHS U ONpENEIIECHHUS,
WUTIOCTPUPYET OTBET NMpUMeEpaMu, GakTaMu, IPUMEHSITh TEOPETUUECKUE 3HAHUS IS
pelIeHNsT TMPaKTUYeCKHX 3anad. Bo3MoxHO, YTO oOOydarolmuiicss IpH OTBETE
JONYCKaeT OMIMOKH, KOTOpbIE CHOCOOCH HCIPaBUTh IO YKa3aHHUIO MPErogaBaTes.
Bo3smoxxHo,  oOywaromumiicss  HMCHBITBIBAET  TPYAHOCTH  NPH  NPUMEHEHUH
TEOPETHUYECKUX 3HAHMHN IS PELICHHs] IPAKTUYECKUX 3a7ad, HO OPUEHTHUPYEeTCs Ipu
00CY)KJICHUU BO3HUKIIMX TPYAHOCTEH C IMpPEnoaaBaTeeM.
OOydaromuiicss ~ JeMOHCTPUPYET  OTPBIBOYHBIE,  (pparMEHTapHbIE  3HAHUSA He 3auTeno
TEOPETHYECKUX OCHOB IO IAHHOMY pasieny GU3NUYeCKOH XUMHUH UIIH JIEKTPOXUMUH,
JONyCKaeT TpyoOble OMIMOKHM MPH MPUMEHEHUH TEOPETHUECKUX 3HAHUM s PEIIeHHs
MpaKkTUYecKuX 3aaad. He Bianeer OCHOBHBIMHM IOHSTHSMH, ONPEACICHUSIMH H
MpUMepaMH, WUTIOCTPUPYIOLIMMH OCHOBHBIE 3aKOHOMEPHOCTH (PU3MUECKOH XUMHH.
He cnocoGeH mpuMeHsITh TeOpEeTHYECKHE 3HAHUS JUIs PEIIeHHs TPAKTUUECKHX 3aa4.

TeMbl KypcoBbIX paboTt
ONeKTPOOKMNCNEHNE OPraHNYeCKoro BeLlecTBa Ha MeTanIM4eckomM Unm CrniaBHOM 3nekTpoae
ONeKTPOXMMNYECKNE CBOMCTBA BOAHbLIX PACTBOPOB OPraHNYeCKMX KUCNOT
ONeKTpOXMMMNYECKNE CBOMNCTBA BOAHO-OPraHNYEeCKMX paCTBOPOB OPraHNYeCcKnx KMCroT
ONeKTPOXMMUNYECKNE CBOMCTBA BOAHbIX PACTBOPOB HEOPraHNYECKUX KUCMOT
KoHCTaHTbl paBHOBECUSI NEKTPOXMMMUYECKMX MPOLECCOB
Koppo3noHHoe noBeaeHne MeTanoB M CNaBoB B BOAHbLIX pacTBOpax

oakwnE



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

8. ,D,I/I(bd)y3l/IOHHaF| KMHETUKa KaToOOQHOro ocaxgeHma metarina
9. AHogHoe pacTBoOpeHMEe crnraBa B BOOAHOM pacTtBope

10. OnpepeneHve  koacbduumeHta  aucpdysmm  MOHOB  MeTanna B

ANEeKTPOXMMUYECKUMU METOJAMU
11. M'anbBaHW4ecKmne anemMeHThl

Kputepum oLieHMBaHWs KypcoBoW paboThbi:

BOOHbIX  pacTBopax

Kpl/ITepl/Il/I OLIEHMBaHNS KOMMNETEHLNN

YpoBeHb
cchopmMupoBaH
HOCTH
KOMMNEeTEeHLINN

LLikana oueHok

O6yyarowutics camMocmosimesibHO nodbupaem mMemoOouKy
rnposedeHusi  3KcrepuMeHma, nposodum  3KcriepuMeHm c
cobnodeHuem  HOpM  MeXHUKU  6e3onacHocmu,  rpuUMeHsiem
cmaHdapmHoe rpozpaMMHoe obecriedeHue U crieyuanu3uposaHHble
6asbl  OaHHbIX, a makke  meopemu4yeckue  Modenu U
rnonyamnupudeckue mMemoObl npu  obpabomke  pe3ynbmamos,
epaMomHO  uHmeprnpemupyem  pe3ynbmambsl  3KCrepuMeHma,
onupasicb Ha b6as30eble 3HaHUs 8 obracmu uauvyeckol Xxumuu U
anekmpoxumuu, copmynupyem 6bi8odbl. Ogopmisem omyem 1o
pesynbmamam pabombl o cmaHdapmHol ¢opme C y4emom
mpebosaHuli  bubnuozpacbudeckol  Kynbmypel, npedcmasnisem
rpe3eHmauuro no meme pabomsi.

lNosbiweHHbIU
ypOBEHb

Omnu4Ho

Obyyarowuticsas ¢ nomowbro rpernodasamesia nodbupaem MemoOuKy
rnpogedeHuUss  3KCrepuMeHma, nposodum aKCrepuMeHm c
cobnirodeHueM  HOpPM  MexHUKu  6e3onacHocmu,  Hey8epeHHO
npumeHssem  cmaHOapmHoe  rpoepaMMHoe  obecriedeHue U
crieyuanusupogaHHblie ba3bl OaHHbIX, a makxe meopemu4yecKue
modenu U nofyamnupudeckue — mMemodbl  rpu  obpabomke
pe3ynbmamoe, donyckaem He3Ha4YumersibHble owubku 8
uHmeprnpemauuu pe3ynbmamos 3KcrepumeHma. B ogopmnieHuu
omdema o pesynbmamam pabombl UMEIOMCS He3Ha4yumesibHble
OomkrioHeHuUs1 om mpeboesaHuli cmaHOapmos. [lpeseHmauyusi No meme
pabomei npedcmasrieHa ¢ 3aMedyaHUsIMU.

Ga3zosnbiti
YPOBEHb

Xopowo

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

lNopozoeniti
ypOBeHb

Ydoenemeopu-
mesnbHO

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

Heydoenemeopu-
mersibHO

OK3aMeH NpPoBOANTCHA NO OKOHYaHWUM 0B6yyeHust B 3 n 4 cemecTpax BO BPEMS 9K3aMeHaLVOHHOW CECCUM.
Monyuns KNM, oBy4yaroLmnncst roToBUT KPaTKUA MMCbMEHHBIN OTBET Ha Bonpockl KM B TeyeHne 30-40 MuHyT Ges
NCMoNb30BaHWA MOObIX MCTOYHMKOB MHpopmaLmn. [ocne okoHYaHWs NOAroTOBKM NPOBOAUTCS YCTHOE
cobecenosaHve no sonpocam KMM. Mpu HeobxogmmocTu npenogasatenb MOXeT 3agaTb AONONHUTENbHbIE
BOMPOCHI, KOTOPbIE OTPaXkarnTcH B NMCTe oTBeTa obyyatollerocs. Ero otBeThl dhmkeupytotesa Tam xe. MNpu
OoueHMBaHWKM OoTBeTa 0by4aroLLerocs y4mTblBaeTcs ero paboTta B cemMecTpe 1 pe3ynbTaTtbl TeKyLLen atTecTauum.



Komnnekt KUM Ne 1

HanpaeneHne nogrotoBku / cneumansHocTb 04.03.01 Xumus
OucunnnunHa dusmyeckasa xmmmus

dopma 0byyeHusa ovHas

Bug koHTponsa sk3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-usmMeputenbHbin maTepuan Ne 1

A.X.H., Aou,.

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

. .2023

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

KoHoBanoBsa.

2. XumMn4yeckoe CpoacTBO. XMMMYECKOE paBHOBecUE. YCMoBUSI XMMUYECKOro pasHoBecus. CBA3b

XMMMWYECKOro CPOACTBA C KOHCTAaHTON paBHOBECUSI XUMUYECKOW peakLmi.

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

Hanpasnexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmyeckasa xmmms

dopma 0byyeHus oyHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas

A.X.H., AoL.

YTBEPXIOAIO
3aBegyrowmn kadpegpon
bun3nyeckon Xxmmmm
O.A. Kosagepos

. .2023



KoHTponbHo-u3smMepuTtenbHbin matepuan Ne 2

1. dyHKUMK npouecca. BHyTpeHHAA sHeprus. OHTanbnus. NepBoe Havyano TepMoguHaMukn ans
o6paTnMbIX NPOLIECCOB, NPOTEKAOLLMX B Pa3NINYHbIX YCNOBUAX (M30XOPUYECKUA, N306apU4eCcKui,
N30TEPMUYECKNA, agnabaTU4eckmn).

2. MpnMeHeHne 3aKoHa AENCTBYIOLLMX MACC K FOMOIEeHHbIM U reTePOreHHbIM XUMUYECKUM peakLnam.
Pasnn4yHble opMbl BbipaXXeHUs1 KOHCTaHTbl PaBHOBECUS.

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

YTBEP>XOAKO

3aBseayrowmn kadenpon

dunsnyeckon xmmmn

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

Hanpasnenue nogrotoBku / cneuymanbHocTb 04.03.01 Xumusa
Oucuynnuna dunsnyueckan xmmus

dopma 0byyeHus ovHas

Bug KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 3

1. Tepmoxumus. 3akoH NOCTOAHCTBA CyMM TennoT ['ecca u ero cneacteuda. CTaHgapTHaa SHTanNbNus.
TennoTbl (3HTanbNUM) o6pasoBaHus n cropaHus BellecTs. KanopmumeTtpus.

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

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

YTBEPXIOAIO

3aBegyrowmn kadpegpon

bn3n4ecKkon Xmummm

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

Hanpasnexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmmus

dopma 0byyeHus oyHas

Bua KoHTpons ak3ameH

Bug atTectaumm npomexxyToyHas



KoHTponbHo-usmeputensHbii maTtepuan Ne 4

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

2. Pac4yeT paBHOBECHOrMO BbIX04a NPOAYKTOB XUMUYECKOWN peakLmu.

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

YTBEP>XOAKO

3aBseayrowmn kadenpon

dunsnyeckon xmmmn

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

Hanpasnenue noarotoBku / cneumansHocTb 04.03.01 Xumunga
Oucuynnuna dunsnyueckan xmmus

dopma 0byyeHus ovHas

Bug KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 5

1. BTtopoe Ha4vano tepmoauHamukn. MNMpuHumn agnabaTtHon HegocTuxkmMmocTn Kapateogopu. BeegeHue
MOHATUSA SHTPONUKU. IHTPONUS OBpaTUMbIX U HeobpaTMMbIX npoueccoB. HekomneHcupoBaHHas

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

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

YTBEPXIOAIO

3aBegyrowmn kadpegpon

bn3nyeckon Xxmmmm

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

Hanpasnexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmmus

dopma 0byyeHus oyHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas



KoHTponbHO-uameputenbHbIn maTepuan Ne 6

1. YpaBHeHVe BTOPOro Hadana TepMoavHaMuki Ans obpaTtmblx U HeobpaTUMbIX Npoueccos. MpuHumn
BO3pacTaHUs SHTPONMU. BbluncneHne sHTpPoNMM OTAeNbHbIX BELWECTB U XMMUYeckon peakummn. CBasb
SHTPONUK peakLnn C XMMUYEeCKon nepemMeHHon. CTaHaapTHas SHTponus.

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

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

YTBEP>XOAKO

3aBeayrowmn kadenpon

dunsnyeckon xmmmn

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

Hanpaenexue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
Oucuynnuna dunsnyueckan xmmus

dopma 0byyeHus ovHas

Bug KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin matepuan Ne 7

1. lMocTpoeHne gmarpammbl ABYX B3aMMHO PacTBOPUMbIX XWOKOCTEN C a3e0TPOnHON cMmecbio. CMbIch
obnacten n nuHun. PacyeT cteneHn cBobodbl B XapakTepHbIX Toukax no npasuny ¢as Mbbea.
BTopon 3akoH KoHoBaroBa.

2. TpeTbe Havano TepMoanMHamMukn. NocTosiHHaa NHTErpupoBaHUs B ypaBHeHUM n3obapbl. Pacuet
KOHCTaHTbl paBHOBECUS XMMUYECKOW peakumnn npu 3agaHHoOM Temneparype.

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

YTBEPXIOAIO

3aBegyrowmn kadpegpon

bn3n4ecKkon Xmummm

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

Hanpasnexue noarotoBku / cneumansHoctb 04.03.01 Xumunsa
OucunnnnHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas



KoHTponbHO-uameputenbHbIn maTepuan Ne 8

1. TepmognHammyeckne noTeHumansl. WX CBA3b C MakcumanbHOM nonesHon paboTton. Kputepum

CaMOrpoun3BOJIbHOIO MpoTeEKaHNA npouecca n paBHOBECUA. TepMO[J,VIHa

MU4eCKMe noTeHumnarnbl

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

noTeHunanbl.

2. KnHeTuKa NpoCTbIX XMMUYECKMX peakLmii NepBoro nopsiaka. Bpemsi nonynpespalleHus.

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

YTBEPXOAIO

3aBeayrowmn kadenpon

A.X.H., Aou,.

Hanpaenexue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
Oucuynnuna dunsnyueckan xmmus

dopma 0byyeHus ovHas

Bug koHTpona ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin matepman Ne 9

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

dunsnyeckon xmmmn
O.A. Ko3agepos
. .2023

YpaBHeHne [un66ca-

lenbmronbua. CBasb 3Heprun [mMb6Gca (MakcumanbHOW MonesHon paboThl) C SHTaNbMMENR WU

SHTPOMMEN XUMUYECKON peakLunu.

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

XUMWYECKON KUHETUKN. [TOHATUE 1 NIUMUTUPYIOLLIEN CTaguwn.

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

A.X.H., AoL.

Hanpasnexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmmus

dopma 0byyeHus oyHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas

YTBEPXIOAIO
3aBegyrowmn kadpegpon
bn3nyeckon Xxmmmm
O.A. Kosagepos

. .2023



KoHTponbHO-uameputenbHbIn maTepman Ne 10

1. TepmognHammnyeckunin npouecc (PaBHOBECHbIM U HEPAaBHOBECHbLIN, 06paTUMbIN 1 HeOBpaTUMBbIN,
CaMOMpOn3BOSbHbBIA U HE CaMONPOM3BOSbHbLIN). PyHKUMKM Npouecca. TennoTa, paboTta ons
pasnMyHbIX NPOLIECCOB (M30XOPUYECKNIA, N306apNYECKNn, N30TEPMUYECKUIA, agnabaTU4eCKni).

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

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

YTBEPXOAIO

3aBeayromn kadpegpon

dunsnyeckon xmummn

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

Hanpaenenue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
Oucuynnuna dunsnyueckasn xmmus

dopma 0byyeHus ovHas

Bua KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 11

1. TepmognHammnka asoBbIX MNpPeBpalleHUn WHOUBMAYaNbHbIX BeLllecTB. 3aBUCMMOCTb [OaBfeHus
HacCbILWEHHOro napa oT Temnepatypbl. YpaBHeHne KnanenpoHa-Knaysuyca. MNpnbnmxkeHHoe n TouHoe
peLeHune. ICTUHHasa XxuMmnyeckas NoCTOSAHHas.

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

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

YTBEPXIOAIO

3aBegyrowmn kadpegpon

bn3nyeckon Xxmmmm

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

Hanpasnexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas



KoHTponbHO-uameputenbHbIn maTepman Ne 12

1. TepmoavHamuka pacTBopoB. [MapumnanbHble MONAPHbIE BEMUYMHBI. 3aBUCUMOCTb MX OT cocTaBa
pacTtBopa. YpaBHeHune 'mobca-Aiorema. Ero ponb B TepMoanHaMuKe pacTBOPOB.
2. OKkcnepuMeHTanbHble 1 pacdyeTHble MeTObl OnpeaeneHns nopsaaka XMMMYeckon peakLmm.

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

YTBEP>XOAKO

3aBeayromn kadenpon

dunsnyeckon xmummn

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

Hanpaenenue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
Oucuynnuna dunsnueckasn xmmus

dopma 0byyeHus ovHas

Bua KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin Mmatepuan Ne 13

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

2. MNony4yeHne KMHeTUYECKOro ypaBHeHUs aAngd obpaTnmblx peakumi. paduyeckoe npeacraBneHue.

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

YTBEPXIOAIO

3aBegyrowmn kadpegpon

bn3nyeckon Xxmmmm

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

Hanpasnexue noarotoBku / cneumansHocTb 04.03.01 Xumuns
OucunnnnHa dusmnyeckasa xmmmus

dopma 0byyeHus oyHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas



KoHTponbHO-usmeputenbHbin matepuan Ne 14

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

Xugkoro pacteopa. 3akoHsl Payna n eHpw.

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

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

Hanpaenenue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
Oucuynnuna dunsnueckasn xmmus

dopma 0byyeHus ovHas

Bua KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin matepman Ne 15

A.X.H., Aou,.

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

. .2023

1. TepmognHammnka pearnbHbIX XWOKAX pPacTBOPOB. TepmoAuHaAMU4YecKas aKTMBHOCTb BellecTBa.
KoadhdbmumeHThbl aktnBHoCTU. MeToabl onpedeneHns akTMBHOCTU.
2. NMony4yeHne KNHETUYECKOrO YpaBHEHUS ANS CONPSKEHHbBIX XMMUYECKNX peakumnn. Xmmmyeckoe

CPOACTBO M CKOPOCTb COMPSKEHHbIX XMMUYECKUX PeaKLINIA.

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

HanpaeneHne noarotoBku / cneumansHocTb 04.03.01 Xumuns
OucunnnnHa dusmnyeckasa xmmmus

dopma 0byyeHus oyHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas

A.X.H., AoL.

YTBEPXIOAIO
3aBegyrowmn kadpegpon
bn3nyeckon Xxmmmm
O.A. Kosagepos

. .2023



KoHTponbHO-uameputenbHbin matepuan Ne 16

1. MocTpoeHne gnarpammbl COCTOSIHUA ABYX OrPaHUYEHHO PacTBOPUMBIX XUAKOCTEN C BepxHeun (Mnwu
HWXXHEW) KpuTnyeckon Temnepatypon. lNosicHeHne obnacten n nuHuin. PacyeT ctenenn csoboabl B

XapaKTepHbIX ToYkax Mo npaeuny ¢as M'obcea.

2. Teopunm XMMUYECKOM KUHETUKU. Teopus aKTUBHbIX CTOMKHOBEHWn AppeHuyca. 3aBUCUMOCTb
KOHCTaHTbl CKOPOCTU XMMUYECKON peakunmn OT TeMnepaTypbl. QHEPrUs akTUBaLUN.

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

A.X.H., Aou,.

Hanpaenenue noagrotoBku / cneuymanbHocTb 04.03.01 Xumusa
Oucuynnuna dunsnyueckan xmmus

dopma 0byyeHus ovHas

Bug KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin Mmatepuan Ne 17

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

. .2023

1. PacyeT pacTBOPUMOCTM BELLECTB B XMUAKOCTU. TepMoaMHamMuKa pacTBOPEHUS rasa B XXUOKOCTH.
2. Teopun XMMN4EeCKON KNHETUKK. Teopunss BUHAPHBIX CTONKHOBEHUA B XMMUYECKON KMHETUKe. KoHCTaHTa

ckopocTu. BepoAaTHOCTHbIN (CTepunyecknin) dhakTop.

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

A.X.H., AoL.

Hanpasnexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmmus

dopma 0byyeHus oyHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas

YTBEPXIOAIO
3aBegyrowmn kadpegpon
bn3nyeckon Xxmmmm
O.A. Kosagepos

. .2023



KoHTponbHO-usmeputenbHbIn maTepuan Ne 18

1. Pacuert PacTBOPUMOCTMN BeELWLEeCTB B XWUOKOCTWU. TepMOD,I/IHaMI/IKa pacTBOpeEHUNA TBEPAbLIX TEell B

XuakocTn. YpasHeHue Lpenepa.

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

XUMWNYECKON KUHETUKE. 3HTpOI‘IVIFI N BHTanbnNnAa aktmBauunn.

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

A.X.H., Aou,.

Hanpaenexue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
Oucuynnuna dunsnyueckan xmmus

dopma 0byyeHus ovHas

Bug KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-uameputenbHbin Mmatepuan Ne 19

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

. .2023

1. lMocTpoeHne guarpaMmbl COCTOSHUS ANS ABYX HeCMeluMBarloLlMxcsa xugkocten. PacnpegeneHve
TpeTbero BelecTsa Mexay ABYMs HECMELUMBALLMMNCS XNOKOCTAMU. YpaBHeHue HepHcTa.
2. KnHeTuka reTeporeHHbIX XMMUYECKMX peakumn ¢ ydeTom ctagum amddysmm BewlecTBa. JHEpPrus

akTMBaumm ampdysmm n XMmMnyeckon peakumnu.

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

A.X.H., AoL.

Hanpasnexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmmus

dopma 0byyeHus oyHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas

YTBEPXIOAIO
3aBegyrowmn kadpegpon
bn3n4ecKkon Xmummm
O.A. Kosagepos

. .2023



KoHTponbHoO-usmeputenbHbIn maTepuan Ne 20

1. KonnuraTtueHble cBoNCTBa pacTBOpoB. Kprockonuyeckoe NOHWXKEHNe TemnepaTypbl 3amep3aHus
pacTtBopoB. Kpnockonusi. TepmomeTp bekmaHa.

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

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

YTBEP>XOAKO

3aBeayrowmn kadenpon

dunsnyeckon xmmmn

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

Hanpaenexue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
Oucuynnuna dunsnyueckan xmmus

dopma obyyeHus ovHas

Bug KoHTpons ak3ameH

Bup aTTectaumm NnpomMexyTo4HbIn

KoHTponbHO-uameputenbHbin matepuan Ne 21

1. KonnuratvBHble CBOWCTBA pPacTBOPOB. JOOYNMOCKONUYECKOE MOBbIWEHNE TemnepaTypbl KUMNEHUs
pactBopoB. Q6ynuockonus. TepmomeTp bekmaHa.
2. QHeprusa akTMBaLmMM rOMOreHHOro 1 reTeporeHHoro katanuaa. Ctagum agcopbunmn n gecopbumn.

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

YTBEPXIOAIO

3aBegyrowmn kadpegpon

bn3n4ecKkon Xmummm

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

Hanpasnexue noarotoBku / cneumansHocTb 04.03.01 Xumunsa
OucunnnnHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas



KoHTponbHO-usmeputenbHbIn maTepuan Ne 22

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

Noddga.

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

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

A.X.H., Aou,.

Hanpaenexue nogrotoBku / cneunanbHocTb 04.03.01 Xumus
Oucuynnuna dunsnyueckasn xmmus

dopma 0byyeHus ovHas

Bug KoHTpons ak3ameH

Bua atTectauumn npomexyTovHas

KoHTponbHO-u3meputenbHbin Mmatepuan Ne 23

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

. .2023

1. TepmognHammka pas3oBbIX paBHOBECUIA. TepMogMHaMuyecknin Boleog npasuna gas nboca.
2. MexaHn3m xmmun4eckmnx peakumn. Ctagnsa aktmeaunmn. BeposaTHOCTHBIN 1 SHTPONMUIHLIN haKTopbI.

TpPaHCMNCCUOHHBIN KOIMMPULIMEHT.

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

A.X.H., AoL.

Hanpaenexue noarotoBku / cneunanbHocTb 04.03.01 Xumus
OucunnnnHa dusmnyeckasa xmmmus

dopma 0byyeHus oyHas

Bua koHTpons 3K3ameH

Bug atTectaumm npomexxyToyHas

YTBEPXIOAIO
3aBegyrowmn kadpegpon
bn3n4ECKON XUMnNn
O.A. Kosagepos

. .2023



KoHTponbHO-uameputenbHbIn maTepuan Ne 24

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

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



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

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHus: ovHas

Bua koHTponsa: ak3ameH

Bua atTectauun: npomMexyTovHas

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

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

YTBEP>XOAIO

3aBseqyrowmn kadpenpon

dmanyeckon xmmmm

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

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma obyyeHus: ovHas

Bup koHTpona: ak3ameH

Bua atTectauumn: npomexyTovHas

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

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

YTBEPXIOAIO

3aBegyrowmn kadenpon

bn3n4eCKon Xummm

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

HanpaeneHne noarotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa
dopma 06yyeHns: ovHas
Bug koHTpona: ak3ameH
Bug atTectaumm: npomexyToyHas
KoHTponbHO-uameputenbHbin matepuan Ne 3
1. Knaccuyeckasn Teopus anekTponMtmyeckon amccoumaumm (AppeHunyc). SkcnepumeHTanbHble OCHOBbI
Teopun.
2. MNoTteHuunan koppo3un. Tok kKoppo3uun. [uarpammbl ABaHCa N UX 3HAYEHME.

MpenogaBaTtesnb 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 06yyeHns: ovHas

Bua koHTponsa: ak3ameH

Bua atTectauumn: npomMexyTovHas

KoHTponbHO-u3meputenbHbin MaTtepuan Ned
1. HepoctaTkn Teopumn Appennyca. MexaHnambl 06pas3oBaHusi pacTBOPOB ANEKTPONNTOB. Ponb MOH-
OWNONbHbIX B3aMMOOENCTBUI B pacTBOpaXx.
2. MNonspursaumMoHHbIe KpMBbIE ANEKTpoaa B Criydyae 3aMmeieHHoro nepexoja 3apsia. YpaBHeHve
Tadens.

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

YTBEP>XOAIO

3aBsegyrowmn kadenpon

dm3nyeckon xmmmm

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

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 0byyeHus: ovHas

Bup koHTpona: ak3ameH

Bua attectauumn: npomexyTovHas

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

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

YTBEPXIOAIO

3aBegyrowmn kadenpon

bn3n4ecKon Xummm

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

Hanpasnexue noarotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHuns: ovHas

Bug koHTpona: ak3ameH

Bug atTectaumm: npomexyToyHas

KoHTponbHO-u3meputenbHbin matepuan Ne 6

1. OCHOBHbIE MOSIOXEHNS TEOPUN KUCIIOT U OCHOBaHuM bpéHcTteaa-Jloypw.
2. Teopusa ouddysnmoHHoro nepeHanpsxeHns. QnddysnoHHbIn 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 / cneumansHocTb: 04.03.01 Xumusa
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauumn: npomMexyTovHas

KoHTponbHO-usmeputensHbii matepuan Ne 7
1. ConpsikeHHble KUCIOTHO-OCHOBHbIE Napbl. MpoTonuTUYeckoe 1 aBTonNpoTONMTUYECKOE
paBHoBecus. VIoHHOe npoun3BeaeHne Boabl. BogopoaHbiii nokasaTtens.
2. MNonsipusaumoHHbIe KpUBbIE 3NEKTPOAA B Cllyvyae 3aMefeHHOro nepexoaa 3apsija.

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

YTBEPXXOAKO

3aBseqyrowmn kadpenpon

dm3nyeckon xmmmm

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

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 0byyeHus: ovHas

Bupg koHTpona: ak3ameH

Bua attectauumn: npomexyTovHas

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

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

YTBEPXOAKO

3aBenyrowmi kadegpomn

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-u3meputenbHbin MaTtepuran Ne 9
1. MeXWoHHble B3aMMOOEeNCTBUSA B pacTBOpax anekTponntoB. NoHAaTne TepmoamHaMmnyeckomn
aKTMBHOCTU MOHA M BbIOOP CTaHO4APTHOro COCTOAHMSA. CpeaHuin MOHHBINM KOA(PULUMEHT aKTUBHOCTHU
CpeaHsisl IOHHasA aKTUBHOCTb.
2. lNoTeHunomeTpus n ee BO3MOXHOCTU. OnpegeneHne yncen nepeHoca NoTeHUMOMETPUYECKUM

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



YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

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

HanpaeneHne nogrotosku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauumn: npomMexyTovHas

KoHTponbHO-uameputenbHbin Mmatepuan Ne 10
1. XMMUYECKMI 1 3NEKTPOXUMUYECKMIA NOTEHUManbl YacTul,. BonbTa-noteHuunan. ManeeaHu-
noTeHyunan.
2. MNoTeHumoMeTpus 1 ee BO3MOXHOCTU. OnpefeneHne CTaHgapTHBIX SNEKTPOAHbLIX NOTEHLMAaNos
NOTEHUNOMETPUYECKUM METOOOM.

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

YTBEPXXOAKO

3aBsegyrowmn kadenpon

dm3nyeckon xmmmm

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

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 0byyeHus: ovHas

Bup koHTpona: ak3ameH

Bua attectauumn: npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 11
1 . MNpeanockbinku 1 BbIBOAbI TEOPUM PACTBOPOB CUIbHbIX 3NeKTponntoB [ebasn-Xokkens.
2. lNoTeHumomeTpusi  ee BO3MOXHOCTU. OnpeneneHne kKoapLNEHTOB akTUBHOCTU MOHOB
NOTEHUMOMETPUYECKUM METOLOM.

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

YTBEPXIOAIO

3aBegyrowmn kadenpon

bn3n4ecKon Xummm

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

Hanpaenexne noarotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bug koHTpona: ak3ameH

Bug atTectaumm: npomexyToyHas

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

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



YTBEP>XOAKO

3aBeayroLmmn kageapon

dunsndeckon Xxmmmm

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

HanpaeneHne nogrotoeku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauun: npomMexyTovHas

KoHTponbHO-uameputenbHbin Matepuan Ne 13
1. lNpomnsBegeHne pacTBOPMMOCTU U YCNOBUE 0OpPa30BaHUSA ManopacTBOPMMbIX MTMOPOKCUO0B B

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

3aBsegyrowmn kadenpon

dm3nyeckon xmmmm

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

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 0byyeHus: ovHas

Bup koHTpona: ak3ameH

Bua attectauumn: npomexyTovHas

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

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

YTBEPXIOAIO

3aBegyrowmn kadenpon

bn3n4ecKon Xummm

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

Hanpaenenne noarotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHuns: ovHas

Bug koHTpona: ak3ameH

Bug atTectaumm: npomexyToyHas

KoHTponbHO-uameputenbHbin matepuan Ne 15
1 CooTHoweHne HepHcTa-OnHwTenHa. Auddysns B pactBopax aneKkTponuToB. MoHsaTne 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 nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauumn: npomMexyTovHas

KoHTponbHO-usmeputenbHbin Matepuman Ne 16
1. lMoHATWe anekTpoAHOro notTeHumana. YpaBHeHve HepHcTa onsi paBHOBECHOTO ranbBaHu-
noTeHunana n paBHOBECHOMO 3MEKTPOAHOro NoTeHunana.
2. lMNOTHOCTb TOKa M CKOPOCTb 3ANeKkTpoxmmMmmnyeckon. lNonspusaums anekrpoga. MHoroctagunHocTb
3NEKTPOAHbIX MPOLIECCOB.

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

YTBEPXXOAKO

3aBsegyrowmn kadenpon

dm3nyeckon xmmmm

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

Hanpaenenue noarotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma obyyeHus: ovHas

Bup koHTpona: ak3ameH

Bua atTectauun: npomexyTodHas

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 ¢ BoAopogHoON u ¢ kmcnopogHon genondpusaumen. MIHmbntopbl kopposuu.

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

YTBEPXIOAIO

3aBegyrowmn kadenpon

bn3n4ecKon Xummm

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

Hanpaenexne noarotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmms

dopma 06yyeHns: ovHas

Bug koHTpona: ak3ameH

Bug atTectaumm: npomexyToyHas

KoHTponbHO-uameputenbHbIn matepman Ne 18
1. OnekTpnyeckas NpOBOAMMOCTb PaCTBOPOB ANEKTPOSNIMTOB: yAenbHas, MONsipHasi. SnekTpuyeckas
NOABWXHOCTb MOHOB.
2. MNoTeHunomeTpus 1 ee BO3MOXHOCTU. OnpeaeneHe nponsseaeHNs pacTBOPUMOCTH
ManopacTBOPMMbIX 3NIEKTPOSIUTOB.



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

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

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

. .2023

HanpaeneHne nogrotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua attectauun: npomMexyTovHas

KoHTponbHO-uameputenbHbin Matepuan Ne 19
1. XuMn4yeckme NCTOHYHUKKN TOKa.
2. [1BONHOWM 3MNeKTpUYECKUI CNOKW Ha rpaHuLe MeTanmna n pacteopa. EMKoCTb ABOMHOro
3IEKTPUYECKOrO CIosi.
MpenopgaBaTtenb A.Xx.H., gou. O.A. Ko3zagepos

YTBEPXXOAKO

3aBseqyrowmn kadpenpon

dm3nyeckon xmmmm

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

Hanpaenexue nogrotoBku / cneunansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 0byyeHus: ovHas

Bupg koHTpona: ak3ameH

Bua attectauumn: npomexyTovHas

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

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

YTBEPXIOAIO

3aBeqyrowmn kadegpon

bn3n4ecKon Xummm

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

Hanpaenexue noarotoBku / cneumansHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHuns: ovHas

Bug koHTpona: ak3ameH

Bug atTectaumm: npomexyToyHas

KoHTponbHO-u3meputenbHbin matepuan Ne 21

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

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



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

YTBEP>XOAKO

3aBeayroLmmn kadenpon

dunsndeckon Xxmmmn

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

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua attectauun: npomMexyTovHas

KoHTponbHO-usameputenbHbin MaTtepuan Ne 22
1. PaBHOBeCHas anekTpoxummyeckas uenb. HanpspkeHne anekTpoXMMmn4eckon Lienu, cBssb C
noTeHUManamm oTAeNbHbIX 3NeKTpoaoB. AHOA U KaToa B SNEKTPOXUMMUYECKON LiENMN.
2. MoTteHuuwan JJoHHaHa. MeMbpaHHbIM noTeHuunan. NoHcenekTuBHble anekTpodbl. CTEKNSAHHbIN
aneKkTpoa.

MpenogasaTtenb A.X.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 Mmatepuan 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.

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

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 npeacTaBneHnust 0 CTPOEHUN ABOMHOMO SreKTPUYEeCcKoro Crosi.

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 xumms

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. MNonspusaumMoHHbIE KPMBBIE ANeKTpoda B criydyae samenrnieHHon guddysmun. MNpeaenbHbin
AN dY3UOHHBIN TOK.

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

YTBEPXXOAKO

3aBsegyrowmn kadenpon

dm3nyeckon xmmmm

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

HanpaeneHue noarotoBku / cneumansHocTb: 04.03.01 Xumnga
OucuunnuHa: dusmyeckas Xxumus
dopma 0byyeHus: ovHas
Bup koHTpona: ak3ameH
Bug atTectaumm: npomexyToyHas
KoHTponbHO-u3meputenbHbin Matepman Ne 26
1. OkncnMTENbHO-BOCCTAaHOBUTENbHbIE anekTpogpl. MpaBuno JlloTepa. XMHIMOPOHHbBIN 3NEKTPOA.
2. Andbby3noHHbIM NoTeHUMan u MeTobl Ero ycTpaHeHus:.

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

KOHTpOnbHO-M3MepuTenbHble  MaTepuanbl  NPOMEXYTOYHOW aTTecTaumMm BK4YalwT B cebsd
TeopeTnyeckne BOMPOCHI, MO3BOMAIOLWMNE OLEHUTb YPOBEHb MOJTYYEHHbIX 3HAHWA W  CTeneHb
cthopMMPOBAHHOCTN YMEHUA U HaBbLIKOB B o6nactm dwmandeckon xumun. [lpu  oueHuBaHUK
NCNONb3YTCH KONMYECTBEHHbIE LUKasbl OLEeHOK. Kputepun oueHBaHns NnpuBeaeHbl BbILLe.

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



20.3. OueHou4Hble cpeacTBa ANA AMarHoCcTMYeCKon paboTbl

OIlK-1

3axpoimesie
1. Kakas ¢popma 3anucu nepBoro Havajia TEPMOJUHAMUKY SIBJISIETCS] TPABUIIBHOM :
a) dU = 38Q - 4A,; 0) 0Q = dU + A B) 6A = dU + 6Q
') BEpPHBI ) U 0) 1) HE BEPEH HU OJUH BapUaHT
2. HcTtuHHON MOJISIPHOH TEIIOEMKOCTBIO Ha3bIBAETCS:
a) KOJIMYECTBO TETUIOTHI, HEOOXOUMOE ISl HAarPEBaHUS CUCTEMBI Ha TPajycC;
0) KOJIMYECTBO TEIUIOThI, HEOOXOAMMOE JIJIs HarpeBaHusi | MOJIb BEIIECTBA HA TPaaycC; B)
KOJIMYECTBO TEIIOTHI, HEOOXOUMOE JIJIsl HarpeBaHus 1 MOJIb BelllecTBa Ha Tpajlyc Ipu
MOCTOSTHHOM JIaBJICHUU;
I') KOJIMYECTBO TEIUIOThI, HEOOXOAMMOE JJIsl HarpeBaHusi | MOJIb BEIIECTBA HA TPaayC MpU
ITIOCTOSTHHOM 0OBEME;
1) BEPHOTO OTBETA HET.

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

4. TemnnoeMKOCTbh UI€ATLHOTO Ta3a B M30TEPMUYECKOI CUCTEME:
a) paBHA HYJIIO;
0) cTpeMHTCS K 0ECKOHEYHOCTH;
B) 3aBUCUT OT CTPOCHUS MOJICKYJIBI
T) ISl U30TEPMHUUYECKON CUCTEMBI TAKOTO TIOHATUS HE CYIIIECTBYET;
1) BEpHOT'O OTBETA HET.

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

6. Jlis HeoOpaTuMoOro mpoiiecca ypaBHEHHE BTOPOTO 3aKOHA TEPMOAMHAMUKH BBITIISIUT

CJIeAYIOIIHUM 00pa3oM:

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

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

8. Ilpomecc pacmmpenus uIeaasHOTO Ta3a MPOBOSAT CHAYala 00paTuMo, a 3aTeM
HeoOpatumo. Kakas u3 tepmoarHaMuyeckux GyHKIUNA OyAeT OT ATOTO 3aBUCETh:



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

9. 1 monb aprona u 1 mosb a3ota Harpenu Ha 40° B U30XOpHBIX yclloBUAX. MI3MeHeHue
SHTPONUU ISl KAKOTO ra3za 0oJiblue:
a) aprona; ©0)as3oTa; B) OJMHAKOBO JJIsi 00OUX Ta30B;
I') B 9TUX YCJIOBHUSX SHTPOIMS HE U3MEHAETCS;
1) BeJINYMHA U3MEHEHMSI SHTPOIUH 3aBUCUT OT HAYaJIbHOT'O JaBJICHUS Ta3a.
10. VYcnoBue XMMUYECKOTO PAaBHOBECHUS B CUCTEME UMEET BU/L:
a)A >0 6)Zuivi=0  B)Zuivi<0 1) Zpivi>0 1) BEepHOro oTBETa HET.
11.KoHcTaHTa paBHOBECHS PEAKIIUU 2COy =2C0+0p JIOJDKHA OBITH 3amMcaHa Tak:
P2(C02) @Y . __ P(COp) B) K, - P2(CO9)P(CO) M) K, - p2(C0)-P(0,)
pcoyr?o2) T Pcoproz) T pP(0p) P 2oy
12.PaBHOBecHbIN BbIxoJ poaykToB peakiuu CO + 2H; = CH3OH, nporexkatoieil B nuaeanbHOU
ra3oBOM cMecH NMpHY YBEIUUYECHHUH JIaBJICHUS .
a) YBEIMUUTCS 0) YMEHBIIIUTCS  B) HE U3MEHUTCS
I') CHayajia yBeJIUYUTCs, TOTOM YMEHBIIIUTCS.
13.Paznuuue mexay 3HaueHusMu koHCTaHT K u Kx cymiectyer:
a) Bcerja, 0) pa3nuuus HET;
B) TOJIBKO JIJISI TETEPOTCHHBIX CUCTEM; T) €CJIH AVrgs # 0; 1) €CIH AVrgza = 0.
14.Kak paccunTaTh KOHCTAaHTY PaBHOBECHS PEAKINH, €CIM U3BECTHO 3HaueHne AG% 1!
a) In(AG% )= -RTKp; 6) AG% 1 =-RTexp(Kp); B) AG% 1= -RTInKp;
') pacyeT HEBO3MOXKEH.

a) K, =

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

a) Ha TarpaMme >KUJIKOCTh-TIap UMEETCs a3€0TPOIHAs TOUKa,

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

B) €CJIM KOMIIOHEHTHI HE CMEIIIUBAIOTCS;

I') €CITM KOMIIOHEHTBI CMEITUBAIOTCS OTPAHHYEHHO;

1) B IIOOOM CiTydae MOKHO pa3/IeNiuTh.

16. JInarpamma cOCTOSIHUS BOJja-aHWJIMH UMEET BEPXHIOI KPUTHYECKYIO Temnepartypy. [Ipu
3TOM C POCTOM TEMIIEPATYPhI B3aUMHasl pACTBOPUMOCTb JIBYX KUJIKOCTEM:

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

') XapakTep U3MEHEHHS 3aBUCUT OT KOHLUEHTPALIMN KOMIIOHEHTOB.

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

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

1) KpaTHOCTh ONPEIEIISIeTCS] BHEIIHUM JaBJICHUEM

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

a) CONMPSKEHHBIMU 0) oOpaTuMbIMU B) MIOCJIEI0BATEILHBIMU

r) mapauielibHbIMU 1) KaTaJlMTUYECKUMU.



Omxpoimule

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

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

22.CkonbKo (a3, COCTaBHBIX YaCTEH U KOMIIOHEHTOB COJIEPKHUT CUCTEMA, B KOTOPOH
BO3MOXHO npoTtekanue peakuuu 2 NHs )= No ) + 3 Ha (n? OTBeT naiite B Buze
MOCJIE0BATEILHOCTH TpeX udp 6€3 MpoOesioB U 3HAKOB MPETTUHAHUS.

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

24. TerioTel cropanus rpaguTa ¥ ajiMa3a IpHu CTaHIAPTHBIX YCIOBHUSIX COCTABISIOT
-393,5 1 -395,4 x/I>x/M0b COOTBETCTBEHHO. UYeMy paBeH TersioBoit apdext nepexona 120 r
rpadura B anmas? OTBeT Aaiite B K[>k ¢ TOUHOCTBIO 70 LIETIOT0 YUCTA.

Knrouu ona OIIK-1

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

OosbIe (1o MOIYJII0), UeM CyMMapHasi Teriora ruaparanund nonoB K™ u A*. Temnooii
s dekT mporecca pacCTBOPEHUS dTON COJH:
a) 9K30TepMUYEH; 0) SHIOTEPMHUUYECH; B) OTCYTCTBYET; T) MOXKET OBITH JIFOOBIM.

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

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

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

a) HECKOJIbKUX YaCTHII; 0) HECKOJIBKUX COTEH YacCTHII;

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

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

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



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

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

a) c1aObli AIEKTPOJINT; 0) CUJIbHBIN AJIEKTPOJINT;

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

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

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

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

a) narpesanue ot 300 K 10 400 K nipu nocTosHHOM JaBJICHUY;
0) marpesanue ot 300 K 10 400 K npu noctostHHOM 00bEME;
B) n3oTepmuyeckoe pactupenue ot 300 M3 10 400 m3;

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

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

B) KOHCTaHTa BCET/la 3aBUCUT OT TEMIIEpPaTyphl; r) 1a, eciu AV= const.

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

a) HUYEro He U3MEHUTCS;

0)KOHCTaHTa HE U3MEHUTCS, PABHOBECHE CMECTHUTCSI B CTOPOHY 00pa30BaHUS IPOIYKTOB;
B) KOHCTaHTa YMEHBIIIUTCS, PABHOBECUE CMECTUTCSI B CTOPOHY 00pa30BaHMS UCXOHBIX
BEIIECTB;

') KOHCTAHTa yBEIMYUTCS, PABHOBECHE HE CMECTHUTCSI.

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

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

12.T1pu 26 °C xoncranTa paBHoBecus nporecca FeO + HCl = FeCl; + H,O Gonbire, yem B
ATUX Ke ycnoBusax, HO mpH 20 °C. UTo MOXKHO CKa3aTh O 3HaKe TEIUIOBOTO 3¢ (deKTa 3Toro
nporecca:

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

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

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

14 . Kakoe arperaTHO€ COCTOSIHME — JIS] WJIU KUJAKasg Boja OyaeT Oojee yCTOWUMBBIM npu 273
Kwul atm:

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



B) 3TO 3aBUCUT OT MPUPOBI BEIIECTBA; TI') TAKOE HE BOZMOXHO.
16.Hazn xakoi ®UAKOCTBIO — BOJIA UM BOJHBINA PACTBOP MOUYEBUHBI — JaBICHUE HACBILIEHHOTO
BOJISTHOT'O Mapa BhIIIIE:
a) HaJl pacTBOPOM; 0) HaJ BOJIOK;
B) OJIMHAKOBO HaJl 00EHMHU; T') IPaBUJILHOTO OTBETA HET.
17. Hanuuue karanuzartopa:
a) YBEJIMYMBAET CKOPOCTh KaK MPSIMOM, TaK U OOpPATHOM peakuuu;
0) yBEJIMYMUBAET CKOPOCTh NPSIMON PEAKLIMK U YMEHBIIAET CKOPOCTh 0OpAaTHOM peakini;
B) O3BOJISIET MPOTEKATh TEPMOJIMHAMUYECKH 3aIIPEIIEHHOMY IPOLECCY;
I') YBEJIMYUBAET BPEMsI TOCTHKEHUSI PABHOBECHSI.

OmKpovimule
18.B nuctmiupoBanHoit Bojie Maccoit 180 r pactBopuiu 5,85 1 xjopuna Hatpus. Berauciaure

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

19. Cxonbko abpaa (Kr) pactaer, eciiv jeJ Maccoi 5 kr u remneparypoit 0°C onycTuTh B BOAY
Mmaccoit 10 kr u remnepatypoit 0°C? OTBET NPUBEIUTE C TOUHOCTHIO /10 LIEJIBIX.

20. [lns HekoTopoi peakiuu KoHcTaHTa ckopoctu mipu Temrieparype 300 K cocrasnser 0,3
n1-MoJb “'MuH 1, a TeMnepaTypHblil ko> duLeHT peakuuy paseH 3. PaccuuTaiite 3HaueHUE
KOHCTaHThI CKOPOCTH peakiuu npu temneparype 320 K. OTser npuBeauTe B JI*MOIIb - MUH
C TOYHOCTBIO 10 IeCAThIX. Paznenurens - 3andras.

21. AuetatHblil OydepHbIl pacTBOp, coaeprkamuii mo 0,10 MOJIb KMCIIOTHI M COJIU pa30aBUIN
Bozo# B 10 pa3. Uto npousonuio ¢ BeauunHoi pH? Kak nomensnach OydepHas eMKOCTbIO?
JlaliTe [Ba OTBETA KaK JIBa OTJAEIbHBIX MPEIJIOKEHUS.

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

(BCcTaBbTE MPOMYILIEHHOE CIIOBO)

1

Knrouu ona OIIK-2
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Bonpocsr 1 2 3 4 5

OTBETHBI b A B b B b b A b

Bonpocsr 10 11 12 13 14 15 16 17

OTBETHBI B A A b B b b A

Bomnpocsr 18 19 20 21 22

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

OIIK-3



3axkpovimule:
1. Ilpu MOCTOSIHCTBE KaKKUX MapaMeTPOB AHTAJBIINS XUMUYECKON peakiiuu paBHA €€ TeIUIOTe:

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

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

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

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

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

a) 1a; 0) HeT; B) 3aBUCHUT OT BHEIITHETO JTaBJICHUS;

I') 110 IPUBEICHHBIM JaHHBIM OJHO3HAYHBIN BBIBOJI HEBO3MOKEH.

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

HarpeBaHUC:
a) 6omplne s a3oTa;  0) OOJbIIe IS aproHa;
B) OJIMHAKOBO 11 00OUX T'a30B; I') 3aBUCUT OT HAYaJIbHOM TEMITepaTyphl Ta30B.

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

a) YMCHBIIIUTCS ~ ©) HE U3MEHHUTCS B) YBEIUYUTCS

') MOXKET KaK YBEJIUUUTCS, TAK U YMEHBIITUTCS.

6. MoeT U KOHCTaHTa PaBHOBECHUSI XUMHUYECKON PEAKIIMU YMEHBIIATHCS C POCTOM
TEMIIEPATYPbI:

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

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

/. UTO HY>KHO JJIsl YBEJIMUYEHUS MTOJTHOTHI IPOTEKAHUS ITpoliecca

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

a) YBETTUYHTH OOIIlee 1aBlICHUE U TEMIIEpaTypy;

0) YMEHBIIUTH 00IIIee TaBICHUE U TEMIIEPATYPY;

B) YBEJIMYUTH 00IIee JaBICHUE U YMEHBIITUTh TEMIIEPATYPY;

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

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

K AH(1 1.
PaBHOBCCHA MOXHO I10JIb30BATbCA YPAaBHCHHUCM Iniz— —_— .
Knp R{T1 T2

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

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

a) OJIMHAKOBO; 0) HaJ IEPBBIM BBIIIIE;

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

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

a) OJINHAKOBA; 0) y mepBoro pacTBOpa BHIIIIE;

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

a) OT MPUPOJIbl PACTBOPUTEINS; ©) OT MPUPOJIBI PACTBOPEHHOTO BEILIECTBA;

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

12.PacTBOPUMOCTH TBEPJOTO BEIIECTBA B KUIKOCTH OOJIbIIIE:



a) B UJi€aJIbHOM PacTBOPE;

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

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

') pACTBOPUMOCTH 3aBUCHUT TOJIBKO OT TEMIIEPATYPHI.

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

a) TaKoM e,

0) oboraiieH MeHee JIETyYUM KOMIIOHEHTOM;

B) o0oraiiieH 6oJiee JeTy4YlMM KOMIIOHEHTOM,;

') BEpHOTO OTBETA HET.

14.TIpu onpeiesieHUH MOPSIIKa XUMHUECKON PEaKIuy rpauIecKuM METOI0OM TTOJTYIHIIN
JUHEHHYIO 3aBUCUMOCTH B KoopanHaTtax Inc — t. Kakoit mopsiiok nMeeT TaHHas PeaKiiys:
a) HyJIEBOI; 0) mepBHbIif; B) BTOPOI; ') TPETHUH.

15. Ipy yMeHbIIEHUM HAYaIbHOM KOHIIEHTpanuK ucxoanbix BemecTs (cA’ = cg®) B 1Ba paza
BpEMsI TIOJIYIIPEBPAILICHUS B PEAKIIMKH BTOPOTO TIOPSI/IKA:

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

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

16. 11 peaknuu 1mepBoro mnopsjika A — B pu Ha4aabHOM KOHIICHTPAIIMHA UCXOJHOTO
BelecTBa Ca = 1 Momb 11! Bpems noynpespamenus coctasuio 1250 cexynn. Kakoso
3HaueHUE BPEMEHH MOIYIPEBPALIEHHs IIPU CA = 2,5 MOJIb-JT 1

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

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

a) BpeMsl, TeMIlepaTypa, KOHIEHTPAIUs YYaCTHUKOB PEaKIINH;

0) KOHILIEHTpAaIlUsl yYaCTHUKOB PEaKINH, TEMIIEPaTypa;

B) BpEMsi, MEXaHU3M PEAKIUH, TEMIIEPATYPa;

I') MEXaHU3M pPEaKIIMK, TeMIlepaTypa.

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

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

a) YKCYCHOM KHUCJIOTOM; 0) TUMOHHOM KHCJIOTOM;

B) IIaBEJICBOM KUCIIOTOM; ) opTod0oCchHOPCHOMN KUCITOTOM.

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

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

1) BEPHOT'O OTBETA HET

OmKkpotmoie:

21.  Won pacnipesensieTcs Mex/y TOIY0JIOM | BOjOH. KoHIleHTparms Ho/a B ToTyole
ropaszio 00JbIIIe KOHIIEHTPAIMU BoIa B Bojie. Kak cooTHOCSTCS MexX My OO0 XUMHIECKHE
MOTEHIIMAJIBI H0/1a B 00euX (ha3ax B COCTOSTHUM PAaBHOBECHSI.

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

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

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




M3MEHWIACh pacTBOPUMOCTh? Kak n3MeHMI0Ch MPOU3BEEHUE PACTBOPUMOCTH OpoMuaa
cepebpa? Jlaiite 1Ba OTBETa, pa3eiIUB UX 3aMSITOM.

25. [lonnepxxuBaeT u aneratHblil OydepHslii pH BogHOro pactBopa, paBubiil 12,07

(pK crzcoon=4,75).

Kimroun niist OITK-3

Bormpocsr 1 2 3 4 5 6 7 8 9
OTtBeTHI b r A A b b B b b
Bomnpocsr 10 11 12 13 14 15 16 17 18
OTBeTHI A b B b b b b r B
Bomnpocsr 19 20 21 22 23 24 25
OTtBeThI B B PaBHbI He Onna PactBopum | Her (ue
N3MEHS daza OCTh MOIIEPKHU
ercs (He YMEHBIINTC BaeT)
MEHSIETC o,
A1) IIPOU3BEICH
ne
pacTBOpUM
OCTH HE
U3MEHUTCS
OIIK-6
Omkpoimule:

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

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

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

2. Y ienbHast 3IEKTPOMPOBOAHOCTh BOJJHOTO PaCcTBOPA CHIIBHOTO JIEKTPOJIUTA C POCTOM €TO
KOHLIEHTPALIMK ¢ BHAYaJ€ PacTeT, a 3aTeM CHIbKaeTcs. [losiBlieHne yyacTKa CHUKEHUS
AIIEKTPOMPOBOTHOCTH HA 3aBUCUMOCTH O0YCIIOBIIEHO:

a) I3BMEHEHUEM MEXaHM3Ma MUTPALIMOHHOTO NIEPEHOCA;

0) U3MEHEHUEM YHCIIa HOCUTENEH 3aps/a;

B) HapacTalONIMM BIUSHUEM MEKHUOHHBIX B3aUMOJECHCTBUI;

') U'3MEHEHUEM MOJISIPHOM 3JIEKTPONPOBOJHOCTH.

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

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

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

4. B cOOTBETCTBHUU C MIPUHIIUIIOM JUMUTHPYIOIIEH CTAANN XUMUYECKON PEAKIINU:

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

0) CKOpPOCTh 000 CIIOKHOW XUMUYECKON PEAKITUU OTIPEIETSETCSI CKOPOCTHIO caMoil OBICTPOI
€e CTa/Inu;

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

') CKOPOCTbIO CAMOM OBICTPOM CTa UK OMPENEISAETCA CKOPOCTh CIOKHOM XUMHUYECKON PEaKIIUH,
€CJIM OHA COCTOUT U3 psijia MapaJlIeIbHbIX PEeaKIUi.



5. Bribepute ypaBHEHHE peakiiMi, COOTBETCTBYIOIIEE CTAHIAPTHON SHTAJIBIIUKU 00pa30BaHuUs
ArH298° coennnenns Ca(H2PO4)2 HO:

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

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

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

') BEpHOTO OTBETA HET.

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

0) COCTOSIHMSI IPU OAMHAKOBBIX 00bEMAX U TEMIEPATYpPAX;

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

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

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

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

8. B kxakux ciyuyasx MOXKHO IpeHeOpeUb Pa3HOCTHIO MEXTY U3MEHEHUEM DHTAIBITUU U
U3MEHEHHUEM BHYTPECHHEH YHEPTHH PEAKIIUHN:

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

0) ecnu Bce yYaCTHUKU PEAKIIMU — ra3000pa3HbIe BEIIECTRA;

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

I') €CIIU PeaKIus MPOTEKAET MPU OCTOSHHON TeMIIEpaType.

9. [lepexox raza u3 coctossHust A B cocTosiHuE B MOXHO OCYIIIeCTBUTH TpeMs CriocoOaMu
(cm.puc). B kakom ciydae paboTta HaJ Ta30M MUHUMAaJIbHA?

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

3aBUCHUT TEIIOBOH 3P HEKT peakiuu OT TeMIIEPATYPHI:
a) C pOCTOM TEMIIEpaTyphl CHIKAETCA  0) C MOHMKEHUEM TEMIIEPATYPhl pacTeT
B) HE MEHSIETCS T') C NOHMKEHUEM TEMIIEPATYpPbl CHUKAETCS
11.TIpu nasnenun 26,6-10° Ila nuknorekcan (1) ¥ STHIALETAT (3) KUIAT IPU OAUHAKOBOM
Temmeparype. YeM MOXKHO 0OBSACHUTD, YTO MPU HOPMATLHOM AaBICHUH Ty IIUKIOTEKCaHA
BeIlIE Ty dTHIAIIETATa Ha 3,6 °C:
8) AViap(11) > AVirap(0); 6) AV () < AVyap(9);
B) A Hycn (1) > AHyen (3); ) AHyen (11) < AHyen (9).
12.Yemy paBHO AGyen U AFycq TIpH paBHOBECHOM HCTIAPEHUU | MOJIb )KUIIKOCTH TIPU
temreparype T, eciii map cUUTaTh UJI€AIbHBIM Ta30M:
a) AG=-RT,AF=0; 6) AG=0,AF =-RT;B) AG=AF=RT; 1) AG=AF =0.
13.Nmeetcs uaeanbHBINA pacTBOp U3 aetydero (A) u Henerydero (B) kommonenToB. Kak
MEHSIETCsl 0011Iee 1aBIeHUE HACHIIIIEHHOTO Mapa HaJl paCTBOPOM C U3MEHEHHUEM COCTaBa:
a) MOHMXKAETCSl C POCTOM KOHIIeHTpanuu B 0) HE MeHsIeTCs
B) MOBBIIIAETCS C POCTOM KOHILEHTpalluk B ) 3TO 3aBUCUT OT TeMIEPATypPhl



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

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

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

T') MOJIEKYJISIPHOCTD — J1a, MOPSI0K — HET.

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

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

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

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

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

22. ImeroTcsi BOAHBIC PACTBOPHI TIIFOKO3BI M XJIOpHJlAa HATPUS OJIMHAKOBOW KOHIEHTpPAIIHE
CpaBHUTE OCMOTHMYECKOE AABICHUE 3TUX ABYX PAaCTBOPOB. SBISIIOTCS JM 3THU PacTBOP]
n3oroHnueckumu? IlpuBeaure qBa OTBETA KaK JIBa OTJEIbHBIX MPEITI0KECHUS.

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

24.B snemeHTapHOM peaknuu Tana 2A — B HayanpHas KOHIICHTpAIMs BemecTBa A paBHa
Monb-11 *. Yepes 10 MUH OT Hayama peakluM KOHIEHTpauus BemecTBa B cocrasuma 0,
MOIb 1 . BBMMCIMTE KOHCTAHTY CKOPOCTH 3TOH peakuuu. OTBET IpHBEAMTE B [ MOJb
MHH1] ¢ TOUHOCTBIO 10 JECATHIX.

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

3aKphITHIE:

1. IlpuBoarMBIe B TaONMIIAX CTaHIAPTHBIE TETIOBBIE 3P (EKTh XUMUYECKUX PEaKuil, MpoTeKaomux 0e3
y4acTHs Ta30B, 1) MpH NOCTOSIHHOM JaBJICHUH U 2) TIPH MOCTOSTHHOM 00BbeMe:
a) MepBBI MEHBIIIE BTOPOTO; B) paBHBI MEXY COOOM;
0) mepBhIil OOJIBIIIE BTOPOTO; ') BO3MO>KHBI BCE BapUAHTHI.
2. CrmpaBouHbI€ JaHHBIE TIO TEIUIOEMKOCTSIM ra30B MO3BOJIAIOT ClIENATh 3aK/II0UEHUE:
a) otnomenue Cp/Cy 60oJIbIIIEe SAMHUIIBL; B) otHoIenue Cp/Cy paBHO eTUHHIIE;
0) otHomienne Cp/Cy MeHbIIIE ¢TUHUIIBI; r) otHomeHue Cp/Cy CTpeMHTCS K HYITIO.
3. CornacHo CpaBOYHBIM JAHHBIM 3HEPTUS Pa3pyIIeHHs] KPUCTANIMYECKOHN pelIeTKH HEKOTOPOM coin
0oJbIIIe, YEM CyMMapHasi TEIIOTa COJIbBaTalluy KaTHOHA U aHUOHA (TI0 MOJIYJI0) ATOM e COJU. ITO
0003HaYaeT, 4To MPOIIECC PACTBOPEHHUS COJIU:
a) SK30TePMHUYCH; B) TEIJIOBOM 3(D(PEKT OTCYTCTBYET;
0) SHIOTEpPMHYCH; ') BO3MOJKHBI BCE BAPUAHTHI.
4. CpaBHuTe MexAy co00il TaOnMuyHBIE 3HAYEHHUS OHHTPONHH (MIPU CTAHJAPTHOIN TemIeparype)
1 MOJIb KPHCTAJUTMYECKOTO BemecTBa (Skp) U 1 MOJIb ero mapoB (Sy):
a) Sip > Si; B) Sip = Si ;
0) Sip < Su; ') BO3MOJKHBI BCE BApUAHTHI
5. Jlns pacTtBopa BemiecTBa A B pacTBoputesne B BoimonHseTcs 3akoH [ 'eHpu; KOHCTaHTHI [ eHpu MOKHO
HalTH B copaBoyHHKax. Kak cBsi3aHbI MeXAy cCOOOW CTaHJapTHBIE XHUMHYECKHE TMOTEHIUAIIbI
BelllecTBa A B MapOBOM U )XKUAKOH (azax?
a) WN(A) > WR(A); B) WH(A) = W™ (A);
0) W(A) < u™ (A); T') BOBMOHBI JTFOObIE COOTHOIIEHUS B 3aBUCHMOCTH OT YCJIOBHIA.
6. Ha muarpamme coctosiHus aBieHUE-TEMIIEpaTypa OJJHOKOMIOHEHTHON CUCTEMbI UMEIOTCS TOUKHU, IS
KOTOPBIX CTENEeHb CBOOOIbI paBHA IByM. Kakomy 4rciy paBHOBECHBIX (pa3 OHa OTBEYAET:
a) 1; 0) 2; B) 3; r) 4.
7. C pocToMm TeMIiepaTypbl KOHCTaHTa PABHOBECHSI XUMUUYECKOM peaKIIuu:
a) TIOBBIILIAETCS; 0) yObIBaeT;
B) HE U3MEHSETCS; T') BO3MOXHBI JTFOObIE BApPUAHTHIL.
8. C pocTOM KOHIIEHTPAILIMU PEareHTOB PABHOBECHBIN BBIXO]I MPOAYKTOB XUMUYECKOH peaKIuu:
a) TIOBBILIAETCS; 0) yObIBaer; B) HE U3MEHSIETCSI.



9. Ecim wuMeroTcs CHpaBOYHBIC JAaHHBIE [0 KPUCTAUIOXMMUYECKUM paadycaMm JIByX HOHOB C
OJIMHAKOBBIMH 3apsAaMHU Z1 = Z2, MOKHO JI OIIPEEIIUTh, B COJIbBATHOM 000JI0UKE KAKOTO U3 IBYX HOHOB
COJICPXKHUTCS OOJIBIIEE YHCIIO MOJIEKYJ PACTBOPUTEIIS:

a) y MOHa C OOJIBIINM KPUCTAIIOXUMUYECKUM PATLYCOM;

0) y MOHA C MEHBIIUM KPUCTAIUIOXUMHUYECKUM PANYCOM;

B) HE 3aBUCHUT OT pa3Mepa HOHa;

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

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

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

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

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

a) HEe U3MEHSIeTCS; 0) pacrer; B) MAJAET; ') MEHSETCS CII0KHBIM 00pa3oM.

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

a) mepBasi; 0) BTOpAs; B) 00¢; T') HU OJTHA.
14. NzBecTHO, 94TO MOJISIpHAS SIIEKTPOIPOBOIHOCTD PACTBOPA DJICKTPOIUTA YBEITMUNBACTCS C POCTOM
TeMIlepaTypbl. ITO 00yCIOBJIEHO TJIaBHBIM 00pa3oMm:

a) U3MEHEHHEM MEXaHHU3Ma MepeH0Cca HOHOB;

0) CHIDKCHHEM KHHEMaTUYeCKOU BSI3KOCTH;

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

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

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

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

17. CornacHo oOMIETIPUHATOHN KJIaCCH(PUKALINN SIIEKTPOIHBIX CUCTEM IEKTPOAOM | posa sBisieTcs:
a) Ag| AgCl| Cl; 0) H" | H2 ; B) Cu?* | Cu*; r) Ag" | Ag.

18. CranmapTHBII AJIEKTPOIHBIN MOTEHIIUAN BOJOPOTHOTO 3JICKTPO,/1a T0JIararoT paBHBIM HYJIIO TIPU:
a) T=0 K 0) T=298 K B) M00bIX T.

19. KoHcTaHTa THAPOIM3a CONM CIa00i KUCIOTHl U CHILHOIO OCHOBAHUS ONMCHIBAETCS COOTHOLIEHUEM
CJIEIYIOIHMX TaOIMYHBIX BETHMUUH:
a) Kr=Kw/ Knucc; 0) Kr= Kmce / Kw;  B) Kr=Kw-Kpnucc; r) Kr= Kauce + Kw
20. B cripaBOYHBIX U3JaHUAX HaiieHbl KOHCTAHTBI AUCCOLMALMH ABYX c1abbix kucaoT Ki u Ko, CunbHO
pa36aBlicHHBIE BOJHBIE PACTBOPHI ATHX KHUCJIOT UMEIOT OJHY M Ty K€ MOJSPHYIO KOHIEHTpauuto. Ecmu
Ki>K3, To:
a) pH1>pHa; 6) pHi<pH2; 8) pH1=pHa.

21. CraHpapTHas IIOTHOCTb TOKa OOMEHa 1, IBYX Pa3HbIX HOHHO-METAILTMYECKHX JJIEKTPOIOB paBHa 10~

3 Alem® u 10° A/em?. Kakoif M3 3THX 5JI€KTPOJIOB XapaKTepU3YeTcsl TOBBIIEHHBIM TONSPH3AIMOHHBIM
COINPOTHUBIIEHUEM CTAIUU TEpexoa 3apsa:

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

OTKpBITHIE



Kpurepuu onennBaHusi:
e 2 Qaia — yKazaH BEPHBII OTBET;

e ( OamoB — yKa3aH HEBEPHBIN OTBET.

22. YeM NpUHIHUNHAIBHO OTIMYAIOTCS XUMUYECKHUE 1IENU OT KOHIICHTPAIMOHHBIX?

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

23. Ha xaToJHOM MOJIIPU3AIMOHHON KPUBOW HETIOJBHUKHOTO JIEKTPO1a 0OHApYKEHA 00JIaCTh
HE3aBHCHUMOCTH TIJIOTHOCTH TOKA OT MEPEHAIPSHKEHUS, IPUYEM BpaIlleHUE AJIEKTPO1a IPUBOIUT K POCTY
IUI0THOCTH TOKa. Kakasi ctanus sBIsieTCS CKOPOCThOIIPENEISIONIEH B 3JIEKTPOXUMHUECKOM MPOIIECCE,
MPOTEKAIOIIEM B IaHHOH cucTeme?

Huddysunonnasi.

24. Bcerma 1M CYIIECTBYET pa3iMude MEXKIy KOHCTAHTAMH pPAaBHOBECHUS, BBIPOKCHHBIMU 4Yepes
napIuyaibHbIe IaBJICHUS U MOJISIPHBIC KOHIIEHTPAIUuU?

Paznuumnii Het, eciiu B peakiyy HET U3MEHEHUs 00bema.

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

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

Monb !

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

Monb "

OtBer npuBenuTe B KJ[>K/MOJIb C TOUHOCTHIO JI0 HIETTBIX.
CraHIapTHYIO MOJISIPHYIO SHTAIBIIUIO 00pa30BaHusl aMMHaKa MOKHO HalTH, TIOJIB3YsICh 3aKOHOM ['ecca u
KOMOMHUPYs peakiuu: ¥4 * [(a)*3-(6)]=-571,68*3-(-1530,26)=-46 (xIx/M0JIB).
26. Koncranra paBHoBecust Kp peakunu Hz + 12 = 2HI ipu 717 K 1 BcXoqHBIX KOJTMYECTBAaX BOJIOPOJIA H
nona nmo 1 mMonp paBHa 46,7. UeMy paBHa KOHCTAHTa PABHOBECUS ATOW PEAKIMHU, €CJIM HCXOJHbIC
KOJINYECTBA I'a30B PABHBI 2 MOJIb?

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

DIIEKTPUYUECKYIO MTOABHUKHOCTH OTOTO MOHA B pacTBope. OTBET MPHUBEAUTE C TOYHOCTHIO 10 HEIbIX B OM™
LM% Monp ! (6e3 yKa3aHUs eMMHNIL H3MEPEHHs).

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

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

u (3) H2O2 + 2H30" + 2¢ = 4H20 COCTaBISAIOT COOTBETCTBEHHO: Egz,qupt =1,229 B;

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

OTBeT npuBeIUTE B MHJUTMBOJIBTaX C TOYHOCTHIO JI0 LIETIBIX (HE yKa3bIBask €IMHUIIBI U3MEPEHUN).

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

29. CrangapTHBI MOTEHIHAT KaAMHEBOTO 3JekTpoda paBeH -403 MmB. Kakoe 3HaueHue MOTEHIHAN
KaJMHUEBOTO 3JIEKTpOJa MPUHUMAET B PACTBOPE C aKTUBHOCTHIO MOHOB kaamus a(Cd2+) = 1 ? Otser
MPUBEANTE B MUJUTUBOJIBTAX C TOYHOCTBIO JIO IEIbIX (HE yKa3bIBask €AUHULIEI U3MEPEHUH).

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

30. CrangapTHblii MOTeHHHMan MeaHoro osnekrpoaa paseH 0,34 B. CranpmapTHei THOTEHIHAI
xnmopujacepedpssHoro  snekTpona paen 0,2 B. Kakoil snekTpon  sABIsSETCS  KaTOIOM B
ANEKTPOXUMUYECKON MU, COCTAaBICHHOW W3 MEIHOTO M XJIOPUJICEPEOPSHOTO DIEKTPOJIOB B
CTaHJIAPTHBIX YCIOBUSAX?

MenHbIl, Tak Kak KaTOJOM SIBJISIETCS 3JIEKTpOJ C 0oJiee MOJIOKUTEIbHBIM (MEHEE OTPUIIATEIBHBIM)
MTOTEHIIUATIOM.



31. CranpmapTHbIi MOTEHUIMAI LWHKOBOTO 3iekTpoga paseH -0,66 B. CranpmapTHbIH MOTEHIHA
xjopujcepeOpssHoro  anekrpoaa pased 0,2 B.  VYkaxkure mNodypeakinuio, KOTopas OyneT
CaMOINPOU3BOJIBHO MPOTEKATh HA aHOJE AIEKTPOXMMHUYECKOM LENMU, COCTABJIECHHOW W3 LUHKOBOIO U
XJIOPUJICEPEOPSHOTO IEKTPOJIOB, B CTAHIAPTHBIX YCIOBHIX

B nanHOM nenu aHOAOM SIBISETCS LIMHKOBBIM 3JIEKTPOJ, TAK KAK €ro MOTEHUHUAT OTPULATEIbHEE.
YuuTeiBasi, 4TO HAa aHOJIE MPOTEKACT PEAKLUS OKUCIEHUS MOJYPEAKIMIO CIEIYET 3alMucarh TaK: Zn =
Zn%* + 2e-

Knrouu ona IIK-1

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

eM HHast HET, eCln

MaTepua B pPeaKIuu

JIOB HET

aHoJa U3MEHEHU

Karona, s 00beMa

poTeKa

HUEM

XUMUYEC

KOU

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

i +2e
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