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1. Kog n HamumeHOBaHMe HanpaBleHusa noaroTtoBku/cneumnanbHOCTU:

04.05.01 - dyHaoameHTanbHas v NpuknagHas XmuMms

2. Mpodunb nogroroBku/cneumanusauma: GyHaameHTanbHasi XumMus B npoeccuoHanbHOM
obpasoBaHun

3. Keanudmkauma BbinyckHuka: Xvmuk. [Npenogasartens xummn.
4. ®dopma oby4eHUs: ovHas
5. Kacdbegpa, oTBevarowasn 3a peanmsaumio aucumnnumibl: 1004 gomusnyeckomn Xxmmmnm

6. CoctaButenu nporpammsbl: Kosagepos Oner AnekcaHapoBud, 4.X.H., gou., ['pyweBckas
CeeTnaHa HukonaeBHa, K.X.H., gou., bobpuHckass EneHa BanepbeBHa, K.X.H., AOL.

: PekomeHaoBaHa: HayyYyHO-METOAMYECKMM  COBETOM  XMMMYECKOro  doakynbTeta  OT
19.04.2022, npoTokon Ne 3.

8. YuebHbIN roa: 2023-2024 CewmecTp(bl): 3, 4




9. llenu n 3apayum y4e6HON AUCLUNIIUHDbI:

Llensimu oceoeHusi yuebHoU ducyuniuHbl 187151I0MCS:
- ¢bopmuposaHue cucmembl 3HaHUU O byHOaMeHmaslbHbIX 3aKOHax [pomeKaHusi
OU3UKO-XUMUYECKUX MPOUECCo8 U XUMUYECKUX peakuyuu,
- [IPUMEHEHUE MOJTy4YeHHbIX 3HaHUU 8 HayY4HbIX U MPUKIaOHbIX uccriedosaHusiX.
3adayu y4ebHoU OuCyUMNUHbI:

— [103HaKoMumb yyawuxcs c OCHOBaMu  Xumuyeckou u 3ﬂeKmp0XUMU‘-IeCKOl:I

mepMOOUHaMUKU;

- cquKycupoeamb 8HUMaHUe Ha y4YeHuu o Xumu4ecKkom u qbasoeom paeHosecuu,

— damb OCHOB8bI YYEeHUA O pacmeopax, 8KJrlo4Yas pacmeopbl 3571eKmposiumaos,

— [103HaKoMumab Cc OCHO8HbIMU rnoHamusamu u 3aKoHamu Xxumu4yeckou u
3]76Km,OOXUMU‘-IeCKOl:I KUHemukKu,

— [103HaKoOMumsb C A8J/iIeHUAaMU, rpomeKarowumu Ha Me)Kd)a3HbIX epaHuuyax pa3Hbix murios,

— BCKpblImb  3akKOHOMepHoCcmu ripoueccoe mMaccoriepeHoca 8 CbU3UKO-XUMU‘-IeCKUX

cucmemayx,

— [loKa3amb B03MOXHOCMU T[PUMEHeHUs1 ¢byHOaMeHmaslbHbIX OCHO8 @bu3uyeckoul
XUMUU U 3r1ieKmpoxumuu Ol peweHusl rnpakmuyeckux 3adady e obrnacmu ¢bu3uko-
XUMUYECKO20 aHasu3a, Memarsnsnypauu, 3Hep2emuKku, KOPPO3UOHHOU 3auwumsl U
CUHMe3a HoBbIX hyHKUUOHaIbHbIX Mamepuaros ¢ 3a0aHHbIMU ceolicmeamul.

10. Mecto y4yebHOM aucuunnuHbl B cTpyktype OOIl: obsasatenbHaa 4dactb 6roka 1.
TpeboBaHust K BXOAHBIM 3HaHUSIM, YMEHUSM N HaBblkaM: yMeTb auddepeHumnposaTb U
WHTErpuMpoBaThb 3fieMEeHTapHble (YHKUMK, 3HATb CchneuuanbHble WHTerparnbl, OCHOBbI
NMHENHON anrebpbl, KBAHTOBOW MEXaHWKW, KBAHTOBOW XMMWUW, MONEKYNAPHON OU3NKN U
Knaccuyeckon TepMoaANHaAMUKKN, NPUMEHATb 3HAaHUSA O CTPOEHMM MOSIEKYI.
dusnyeckaa xvMua  SBMASETCA MpeawecTByowen Ans  crnegywmx  OUCLUNIVH:
«TeopeTnyeckme OCHOBblI  3NEKTPOXUMUYECKNX  TexHomnorum»,  «KomnbloTepHoe
MOAenuMpoBaHne ANEKTPOXMMUNYECKNX CUCTEM, «MeToabl HepaBHOBECHOM
TEPMOANHAMUKN B XUMUWN».

11. MnaHupyeMmblie pe3ynbTaTbl 00y4YeHUA No aucumnnuHe/MoAaynio (3HaHUA, YMEHUA,
HaBbIKK), COOTHECEHHbIe c nnaHMpyeMbIMU pe3ynbTtatamu OCBOEHMUSA
oGpas3oBaTenbHOWU NporpamMmbl (KOMMNETEeHLUAMU) U UHAUKATOPaMU UX [OCTUXKEHUSA:



Ko HasBaHue Koa(bl) Nuaukatop(bl) MnaHvpyeMble pe3ynbTaTtbl 06y4eHus
KOMMNeTeHLmMn

OlIK-1 | CnocobeH OrK- Cucrtematusnpyet u 3HaTb: OCHOBbI (PU3NYECKON XUMUMN U
aHanu3MpoBarTb, 11 aHanusupyeT pesynbTaThbl 3MNEeKTPOXUMUM;

WHTepnpeTUpoBa XUMUYECKUNX YMEeTb: MPUMEHATb TeopeTnieckme
Tb 1 0606LWWaTh 9KCNEPUMEHTOB, OCHOBbI TEPMOAMHAMUKA U KUHETUKN
pe3ynbTaThl HabnogeHun, 3MepeHnin, a | Npu peLleHnn npodeccmoHanbHbIX
aKcnepumeHTanb Takke pesynbTaTbl pacyeToB | 3ajav;
HbIX U pac4eTHO- CBOWCTB BELLECTB U MaTe- UMETb HaBbIKWU: UCMOMNMb30BaHNSA
TEeopeTU4ecKnx pvanos. TEeopeTU4ECKNX OCHOB (PM3NYECKOW
pabot OrK- MpennaraeT uHTEpNpeTaunio | XMMUM NpU peLleHnm
XUMUYECKOM 1.2 pe3ynbTaToB COOCTBEHHbIX 9KCMepUMeHTarbHbIX 3adad.
HanpaBneHHOCTH 9KCNEPUMEHTOB U pacyeTHO-

TeopeTuyeckux pabor c

NCMONb30BaHMEM

TEeopeTU4EeCKNX OCHOB

TPaAULMOHHBIX Y HOBbIX

pa3genoB XMMuK.

OrK- dopmynupyeT 3aknio4eHns 1
1.3 BbIBOAbI MO pe3dynbrartam

aHanu3a nuTeparypHbIX

[OaHHbIX, COBCTBEHHbIX

3KCNEPUMEHTaNbHBIX U

pacyeTHO- TEOPETUYECKNX

paboT XxMmMmnyeckom

HanpaBMNeHHOCTH.

OMNK-2 | CnocobeH OMNK-2.1 | PaboTaeT ¢ XuMmnyeckumm 3HaTb: NpaBuna TeXHUKN 6e30nacHoCTU
npoBoAUTb BellecTBamMm ¢ cobnogeHnem npu paboTte B XMMNYECKOWN
XUMUYECKUI HOpM TeXHMKM 6e3onacHoCTn naGopaTopum
SKCMNEPUMEHT C yMeTb: peann3oBaTh Ha NpakTuke
UCNONb30BaHNEM | k.o o | VcnonbayeT cyllecTByOWNE U| §opopi e METOAMKN (DU3NKO-
COBPEMEHHOTO pa3pabaTbiBaeT HOBble XMMMUECKOTO AHAMNM3A; NPUMEHSITH
obopyaoBaHus, METOOMNKN NONYYEHNs U o
cobntoaas HopMbl xapakTepusaumm ewects u | CPEACTBA MHAVBUAYANbHON aluuTel
TEXHUKM mMaTepuarnoB Ans peLleHns BnapeTh: 6asosbIMK Npremamu
6esonacHocTH 3aa4 npodeccmoHasnbHom NPeaynpex;nexna n nuksnaaumm

[eAaTeNnbHOCTH nocneacTtemm aBapUnHbIX CUTyaumnm
OnK-2.3 ﬂpoPo,qu nuccnenoBaHus

CBOWCTB BELLECTB U

mMaTepuanos c

NCMNONb30BaHMEM

COBPEMEHHOI0 Hay4HOro

obopyaoBaHus

OlNK-3 | CnocobeH OrlK- MNprmeHsieT TeopeTnyeckne N | 3HaTb: TEOPEeTUYECKNE OCHOBBI
NPUMEHATb 3.1 nosTlyaMnmpuyeckne MoAenu | 6a3oBblX METOAVK PU3MKO-
pacyeTHo- npu peLlieHnm 3apau XUMUYECKOro aHanvaa
TeopeTuyeckme XMMUHECKO HANPABNEHHOCTY | y\ieTh: cnonb3oBaTh TEOPETUIEcKMe
METOAbI ANA OCHOBbI (PU3NYECKON XUMUM U
Msy-eHms CBOUCTB SMEKTPOXUMUM MPU PELLEHNU
BelllecTS U npakTU4eckmx 3agad
MPOLIECCOB C UX
yuacTvem, BNapeTb: 6§303buv|m MeToAuKkami
Ncronbays OTIK- Mcnonb3yeT cTaHaapTHOE XUMUYECKOW U 3MNEKTPOXUMUNYECKOW
coBpeMeHHoe 3.2 nporpaMmHoe obecneveHune u | TEPMOAVHAMUKN N KUHETVIKY
nporpammHoe cneuvanuampoBaHHble 6a3bl

obecneyeHne un
6a3bl AaHHbIX
npodeccuoHarnbHo
ro HasHayeHus

OaHHbIX NpU peLleHnn 3agay
npodeccuoHanbHom
OedaTenbHOCTU




OrlnK-6 | CnocobeH OrlK- MNpencraBnset pesynbTaThl 3HaTb: COBpeMeHHble TpeboBaHus
npeacTtaBnATb 6.1 paGOTbI B BMFe oT4yeTa no 6|/|6n|/|orpa¢)|/|qec|(o|2 KynbTypbl
pesynbTaThl cTaHaapTHOW chopme Ha yMeTb: NpeacTaBnATb  pesynbTathbl
npoceccroHanbHo PYCCKOM A3blke paboTbl B BME Hay4HOM NyGrvkaumum u
W ACATENLHOCTN B npeseHTaLum Ha pycckoM "
yctHOM M OrK- MpeacraBnseT uHopMaumo AHITIVIACKOM S3bIKaX
NMUCbMEHHOMN 6.2 XAMUYECKOTO COREPKAHMA C | o "0 o it
thopme B y4eToM TpeGoBaHuit AETL: My A
COOTBETCTBUM C 6ubnuorpacuyeckon TEXHWKOW, NPOrpaMmMHbIM
HOpMamu K KynbTypbl obecneyeHnem
npasunamu,

NPUHATLIMU B OTIK- oTOBUT Npe3eHTaL Mo No
npogeccroHansHo | 6.3 Teme paboTbl M NpeacTaBnser
M coobLecTBe €€ Ha PYCCKOM W aHIMNCKOM
A3blkax
OrK- Mpencrasnsiet pesynbTarl
6.4 paboTbl B BUAE Hay4YHOM
: ny6nukaumm (Tesuncbl Aoknaaa,
cTatbsi, 0630p) Ha PycckoM u
aHIMMNCKOM 53blke
MK-1 | CnocobeH MnK- Ob6ecneunBaeT cOOp Hay4YHON, [BHATL: UCTOYHUKM NMPOdECCUOHAmNBHOM
npoBoauTb cbop, 1.1 TEXHUYECKOW U NaTEHTHON MHbopMaLMK.
cucTeMaTmsaumio u nHgopMaLnmM, HeobxoanMoNn
Kputudeckum ANA pelleHna YMeTb: OCyLLECTBSATH NOUCK HEOBXOAMMON
fgfﬂxje"é%;”ﬁ”’ NCCNENoBaTenbCkAX 3aAaY  |nqyvveHTaLmMm NPodEeccoHaNBHOTO 1N
naTeHTHON TIK- Cocrasnsiet aHanuTuueckuii | POVSBOACTBEHHOTO HASHAYSHIAS.
NMHpopmauun, 12 0630p cobpaHHOM Hay4HON,
HeobXxoavMon Ans TEXHUYECKOM M NaTEHTHON Braperts: meToaukamn  cbopa,
peLLeHms MHPOPMALMI MO TEMaTHKe cucTemMaTMsaUMM M KPUTMYECKOTo
nccneaoBaTenbCKu nccnenoBaTernibCKoro NpoekTa | aHanusa  Hay4Hou, TeXHu4eckoun U
X 3agav naTeHTHOW MHopmaLun
XUMUYECKON
HanpaBneHHOCTH
MK-2 | CnocobeH MK- Cocrasnset obwuii nnax 3HaTb:  MPUOPUTETHbIE  HamnpaBneHus
nnaHnpoBaTb 2.1 uccnenoBaHua N aetanbHble  iccnegoBaHun, NPOBOANMBbIX B
paboty u nnaHbl OTAENbHbIX CTaaun BbIGpaHHOM 0GnacTu.
BblOMpaTh
%igzaﬂzfuem Bbibupaet YMeTL: aHanuanposare,
Hay4HO- MK- OKCTIEPUMEHTATbHbIE 1 MHTEepnpeTupoBaTb 1 o6obLiaTb
nccnenosatenbckn| 22 pacyeTHO-TEOpPeTUYECKIE COBCTBEHHbIE pesynbTaTsl
X 331a4 B 06nacTy METOZb! peLLeHIs 3KCMEePMMEHTAIIbHON N pPacyeTHO-
aHanMTUYECKoN, NOCTaBREHHOI 3aaaun, ncxoas|TeoPeTnieckor paboTel. ConocTaensts
usnyeckon, 13 UMEeIoLLMXCH X C UMetoLnMnca B nutepatype.
HeopraHW4YecKoMm, mMaTepuanbHbIX Y BPEMEHHbIX
opraHmyeckoun u pecypcoB Bnapetsb: OCHOBHbIMMU MeTogamu
nonMMepHow 9KCNeprMeHTanbLHOro n
XMnn TEOPETUYECKOro  uUccnegoBaHuMss B
BblGpaHHON obnactu. Hasbikamun

paboTbl C COBPEMEHHBLIMU CPEACTBAMM
M3MEPEHUN.




12. O6beM AucUUNIuHbI B 3a4eTHbIX egnHMuax/vyac. — 15/ 540.

Pdopma NpomMeXyTo4yHOM aTrecTauum — 3 ceMecTp: 3a4eT, IK3aMeH;

4 ceMecTp: 3a4eT, IK3aMeH, KypcoBas paboTa
13. Buabl yue6Homn paboThbl

TpygoemkocTb
Bua yyebHon paboThbl Bcero Mo cemecTpam
3 4
AyONTOPHbIE 3aHATUS 312 160 152
nekumm 104 50 54
npakTuyeckme
B TOM yucre: nabopaTopHble 192 102 90
rpynnosble 16 8 8
KOHCYnbTaumm
CamocrtodarenbHas paboTta 156 92 64
B TOM Yncrne: kypcosas pabota +
dopma NpoMexXyTo4HOM aTTecTaumm 72 36 36
(9k3ameH — 72 yac.)
WToro: 540 288 252




CopepxaHue ANCUUNIIUHDBI

n/n | HaumeHoBaHue ConepxaHye pasiena ACUMnAnHbI Peanunzauus
pasgena pasgena
ONCUUMITUHBI OUCUMMITVHBI C

MOMOLLIbIO
OHNaWnH-Kypca,
QYMK
1. Nekuun

1.1 | MNepBbi 3aKOH MpegmeT u 3agaum dusmdeckon xumun. OCHOBHble pasgensl. Y3MK
TepmoguHamu- TepmoanHamMm4eckui mMeToq nccnegoBaHum. Xumunyeckas | «dusmyecka
k1. TepmMoxumus. | TepMoavHamuka. TepMOAMHAMUYECKMEe CUCTEMbI: onpedeneHve, | q xumusa 2K

knaccudmkaums. TepmoguHaMUYecKMe napameTpbl  COCTOSHMS OMX»
cuctembl. BHyTpeHHME WM BHeELWWHWE napaMeTpbl. OKCTEHCUBHbIE U https://edu.vs
WHTEHCUBHbIE NapaMeTpbl. YpaBHEHNE COCTOSIHUS. VigeanbHbIN ras. uru/courseiVi
YpaBHeHMe  CcOCTOosAHWS  maeanbHoro  rasa.  KoadhduumeHT ew.php?id=99
ckumaemoctu.  YpaeHeHne  BaH-gep-Baanbca.  Kputudeckas 16
Temnepatypa. MpuHUMN COOTBETCTBEHHbIX COCTOSIHWUIA. BupumanbHoe

ypaBHeHMe  cocTosiHus.  [locTymaT o  TepMogMHaMU4ecKoMm

paBHOBeCUW. Hyneson 3aKOH TEPMOANHAMMKMN.
TepmognHammyeckui npotiecc. Camonpoun3BorbHble n
HecamMonpon3BOSIbHbIE, paBHOBECHbIE " HepaBHOBECHbIE,

obpaTumble  (KBasuctaTumyeckme) u HeobpaTumMble MpPOLECCHI.
O60o6uweHHble cunbl M 0bobLleHHble  koopauHaTbl.  Teopema

Onnepa. ®yHKUMKM COCTOAHMA U PyHKUMM npouecca. MNapumanbHble

MOInsipHble Benu4yuHbl. [locTynaT O CyLeCTBOBaHWM BHYTPEHHEN

3Heprun. Tennota n paboTa. [lepBbil 3aKOH TepMOOMHAMMKMN.
OKBMBaNEHTHOCTb  pasnuyHbIX CnocoboB nepejayn  SHepruu.

Pabota u Tennorta o6patMmoro M HeobGpaTMMOro mMpPOLECCOB.
TennoemkocTb. PasnuyHble cnocobbl BbipaXeHUs TennoemMKOCTU.

MpumeHeHne nepBOro 3akoHa K MNPOCTEMWIMM Mpoueccam C

yyactTmeMm ugeanbHoro rasa. OHTanbnud. [lpymeHeHve nepBoro

3aKOHa TEPMOAMHAMWUKM K MHOFOKOMMOHEHTHbIM 3aKpbITbiIM CUCTE-

MaMm. Kanopudeckne kosdbdpuUMeHTbl. WCTUHHBING U cpeaHui

TennoBon  apdekTt  XMMmyeckon — peakuun.  TepMoxXumus.

XuMnyeckasa nepemeHHas. CtaHgapTHble cOCTOsHUA. 3akoH ecca n

cnegcteua 13 Hero. CraHgoapTHas TennoTta o06pas3oBaHuA U

cropaHusa BewlecTtB. Kanopumetpusa. 3aBUCMMOCTb  TEMIOBOrO

ajppekta XMMMYECKOM peakumm OT TemnepaTtypbl. YpaBHEHue

Kupxroda: npmbnmxeHHoe n To4yHoe pelleHue. CTteneHHble psgbl
TEeNN0EMKOCTH.

1.2 | BTopoit 3akoH HanpaBneHve camonpoun3BosibHbIX npoueccoB. MoctynaT TomcoHa. YOMK
TepmMoamHamu- HekomneHcupoBaHHas TennoTa Knayauyca. MpuHuun agua6atHoi| « Pusnyeckas
KW. SHTpoNVS 1 HepocTwkumocT  Kapateogopu. [locTynat o CylecTBOBaHUM| — XUMUS 2K
TepMoavHa- SHTPOMUM — PYHKUMM COCTOSHMSA U 060OLLEHHON CuIbl B Mpoueccax| OrX»
MUYEcKIe TennoobmMeHa. YpaBHeHWe BTOPOro 3akoHa TepmoAuHamuku Ans| https://edu.vsu
noTeHUManb! obpaTUMbIX 1 HeobpaTUMbIX MpoueccoB. [puHUMN Bo3pacTaHusi .ru/course/view

SHTpOMUM. Cratuctnyeckoe  TonkoBaHME  BTOPOro  3akoHa| .php?id=9916
)Sg“a"z'd:;c'(”x TEPMOAMHAMUKN. TepMOAMHAMMUYecKasi BEpOSITHOCTb. YpaBHEHWe

BonbumaHa. PacyeT namMeHeHust aHTponNuUM B pasfnmyHbIX NpoLeccax.
AbconoTHaa aHTponusa BewecTBa. [loctynat [NnaHka. OHTponus
Xumundeckon peakumm. O606LLeHHOe ypaBHEHME MEPBOIO U BTOPOrO
3aKOHOB TepMoauHamukn. dyHaameHTanbHble ypaBHeHus [mG6ca.
XapakTtepuctnyeckue ¢yHKUMM. TepMoanHaMnyeckue noTeHumnansl.

Kputepun  camMonpou3BONbHOIO  MPOTEKAHUs  MPOLECCOB U
paBHOBECUS B  3aKpbiTbiX CUCTeMax. YpaBHeHusi [1OOGca-
lenbMronbua. BnusHue TemnepaTypbl Ha TepMoAWHaMUYECKUE
noteHuuansl. TepmoaMHaMuMYeckMe MOTEHUManbl wnaeanbHoOro W

peanbHoro rasoB. JleTyyectb, wnu dyrmTMBHOCTb. Crnocobbl ee
pacyeTa " 3KCNEepMEHTanbHOro onpegeneHus.
TepmognHamuyeckue noTeHumansl B (as3oBbiXx  Nepexodax.
YpaBHeHve KnanenpoHa-Knaysuyca. Kputepun camonpomnsBosibHOro
NPOTEKaHWsi MPOLECCOB W pPaBHOBECUMS B MHOTOKOMMOHEHTHbIX
cuctemax. XmMmmudeckun noTteHuman. PacuyeT sHeprum [nbbca

XMMUYECKON peakuun.




1.3

TepmogmHamunka

pacTBOpOB U
¢a30BbIX
paBHOBECUN

TepmognHamuyeckas  Krnaccudukauuss pacTtBopoB. VaeanbHble
pacTteopbl. NMpeaensHo pa3baBneHHble, aTepManbHble, perynspHble
pacTtBopbl. XWMUYECKM MOTeHUMan KOMMOHEHTa B pacTBOpE.
YpaBHeHue 'mbbca- Odiorema. 3akoHbl Paynsa v F'eHpu. AKTUBHOCTb.
KoachdomumeHT akTmBHOCTU. PaBHOBecue XMOKOCTb-Nap. 3akoHbl
'mbbca-KoHoBanoea. [leperoHka. KonnuratvBHble — CBOWCTBaA
pacteopoB. Kpuockonusi. 36ynuockonusa. OcmMoTUYecKkMe SIBNEHUS.
YpaBHeHve BaHT-Todpda. 3akoHbl pacTBOpMMOCTU. YpaBHeHWe
Wpenepa. 3akoH HepHcta. Okctpakuusa. OCHOBHblE MOHATUSA
TepMoguHaMuKn ha3oBbIX paBHoBecuin. CocTtaBnsowas W
KOMMoHeHT. ®a3a. YpaBHeHue cocTosiHUA ¢hasbl. Ycnosme ¢a3oBoro
paBHOoBecusi. BbiBog npaBuna a3 [mbbca n BapmaHTHOCTb
cuctembl. [pacpmyeckoe  onucaHne  asoBbIX  PaBHOBECUIN.
Onarpamma COCTOSIHUS. "eTeporeHHble paBHoBecus B
OOHOKOMMOHEHTHBbIX cuctemax. PasoBble nepexodbl NepsBoro wu
BTOpOro poga. 3OHeprusa mb6ca npu has3oBbiX NpeBpalleHusX B
OOHOKOMMOHEHTHbIX  cucTemMax. TepMOOUHaMUYECKUA  BbIBOA
anarpammbl COCTOSIHUSE OAHOKOMMOHEHTHOW CUCTEMbI C MOMOLLbIO
KpUBbIX M300apHO-M30TEPMUYECKOrO noTeHumana. TepMoguHamuka
hasoBbIX MEepexodoB UHAMBUAOyanbHbIX BelwecTs. [lpumeHeHue
ypaBHeHus KnanemnpoHa-Knaysuyca pansg onucaHus  pa3soBbixX
nepexogoB U guvarpaMm COCTOSHUSA. [uarpaMmMbl COCTOSIHUSE BOAbI,
cepbl, doccpopa. MonumopdHble npespaLleHns B
OOHOKOMMOHEHTHOM cucTteme. [eTeporeHHble paBHOBECUMS B
OBYXKOMMOHEHTHbIX CcUCTeMax. Ycrnoeusi pa3oBOro paBHOBECKS.
[ByxdpasHoe paBHOBecue: [OBYX-KOMMOHEHTHble CUCTEMbl C
HeorpaHW4YeHHOW U OrpaHUYEHHOW PacTBOPUMOCTBI) KOMMOHEHTOB.
Kputuueckas Ttemnepatypa pacTBOPUMOCTWU. [BYXKOMMOHEHTHbIE
CUCTEMbI C  3BTEKTUKOW. [eTeporeHHble  paBHOBECUST B
TPEXKOMMOHEHTHbIX  cucTemax. [padmyeckoe npepcrasnexHve
COCTaBa TPOWHbLIX CUCTEM.

YOMK
«dusnyecka
a XUMUS 2K
OMMX»
https://edu.vs
u.ru/courselvi
ew.php?id=99
16

14

Xnmunyeckoe
paBHOBecUe

YcnoBusi XMMMYeCcKoro paBHoBecusi. XMMMYECKOEe CPOACTBO. 3aKOH
pencreyowinx  macc.  KoHctaHTa  paBHoBecusi.  M3oTepma
Xummyeckon peakumn Badt-Todbda. 3SHeprum [enbmronbua wu
MMb6ca XxMMmn4ecknx peakuun, nx CBs3b C KOHCTAHTOM PaBHOBECKS.
PaBHOBECHbIN BbIXOO, MPOAYKTOB XUMMUYECKOW peakuuun. BnusHue
OaBMeHUs Ha MONOXEHNe paBHOBECUS. 3aBUCMMOCTb KOHCTaHTbI
pPaBHOBECUS XMMMWYECKOM peakuuym OoT TemnepaTypbl. YpaBHEHUSs
n3obapbl M M30XOpPbl XMMUYEcKon peakuun BanTt-Nodda. Tpetuin
3aKOH TepMOANHAMUKN U crieacTBus u3 Hero. Pac-

YeT KOHCTaHTbl PaBHOBECUSI peakuun Npu 3adaHHON TemnepaType.
MeTog LLBapumaHa-TeMkuHa.

YOMK
«dusnyecka
a XUMUa 2K
OrX»
https://edu.vs
u.ru/courselvi
ew.php?id=99
16
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OcHosBbl
XUMUYECKOWN
KMHETUKN 1
KaTtanusa

MpUHUMNBI XUMUYECKOWN KUHETUKN. PeHoMeHonormdeckass KUHeTHKa.
CKopoCTb, MOPSAOK M MOMEKYNSPHOCTE XMMUYECKON peakuuw.
KuHeTunyecknin 3akoH gencTByoWmnX Macc. Jlumutupyowaa cragums.
KnMHeTuKa NpoCTbIX N CROXHbLIX XUMUYECKUX peakunn. KnHetnyeckme
YPaBHEHUS MPOCTbIX pPeakUMn HyrneBoro, NepBoro M BTOPOro
nopsigka. lNMoHATHEe o0 koHCTaHTe ckopocTu. Cnocobbl ee pacyeTa 1
3KCMepuMeHTanbHOro onpegenenus. epvon nonynpeBpalleHus.
MeToapbl onpeaeneHus nopsigka peakuuu. MpuHUMN
KBasuctauuoHapHoctn bopeHwTenHa-CemeHoBa.  3aBUCUMMOCTb
KOHCTaHTbl CKOPOCTW OT TemnepaTtypbl. YpaBHeHue Appe- Huyca.
OHeprus  aktmBauuun. [loBepXHOCTb MOTEHUMANbHOW  3HEPIUW.
Teopuss NEepexogHOro COCTOSIHUA.  OHTpONUS M 3HTanbnus
aKkTuBauuu. Teopus aKTUBHbIX coyaapeHun. Teopus
aKTMBMPOBAHHOIO KOMMIIEKCa B MPUMEHEHMN K MOHOMOJTEKYSPHBLIM
peakumsaMm. Peakuum B pactBopax. Kartanus. OO6wme npuHUMMbI
KaTanu3a. [OMOreHHbln KaTanud. KWCNOTHO- OCHOBHbLIN W
depmeHTaTUBHbIN ~ KaTanui. YpaBHeHue bpeHcTega. ABTO
KaTanuTudeckne peakuuun. eTeporeHHbI Katanus3. AKTUBHOCTb U
CEeneKkTUBHOCTb KaTannsaTopos. OHeprus akTuBauum
KaTanuTuyeckux peak- uun. Teopusi mynbtunnetoB banaHguHa.
Teopust akTUBHbLIX aHcambnen

KoboseBa.

YOMK
«dusnyecka
a XUMUS 2K
OMNX»
https://edu.vs
u.ru/courselvi
ew.php?id=99
16




1.6 | PaBHOBecHble MpeomeTt " 3agaun AMEKTPOXUMUN. Xvmnyeckue " Y3MK
npoLiecchl B ANEKTPOXUMMYECKNE npoLecchl. Knaccuyeckas Teopus | «dusmyecka
pacTtBopax ANEKTPONUTUYECKON auccoumaumm (AppeHuyc). | g xumus 2
3NEKTPONNTO OKkcrnepuMeHTanbHble  OCHOBbI  Teopun. [punoxeHne 3akoHa cemecTp)»
B AACTBYIOLMX Macc K Mpoueccy AuccouMaumm B pactBopaX. | pine:iady.y

HepoctaTtku Teopumn AppeHuyca. AHUPS//ECU.V
MexaHn3mbl 0Gpa3oBaHMsA pPacTBOPOB anekTponutoB. Pornb MOH- w
OUNOnbHBIX ~ B3aMMoZencTBuii B pactBopax. ConbBaTauus /view.php?id
(rmapaTaumsa) woHa. TepmoguHamudeckme yHKUMM obpa3oBaHus =2084
WMOHOB B pacTBOpax M UX NpakTuyeckoe onpeaeneHue.

MeXVoHHble  B3aMMOAEWCTBUST B pacTBOpax  3fEeKTPOSINTOB.

MpuHUMNBbI  TepMoauHaMuyeckoro onucaHus. CpeaHuMn  UOHHBIN

KO3 PULMEHT aKTUBHOCTM U CPefHSAA MOHHas akTUBHOCTb. BbiGop

cTaHgapTHoro coctosiHuA. [Mpasuna Jlbtouca—PeHpgana. [Mpasuno

BpéHcTtena. MNpeanocbinikn N OCHOBHbIE BLIBOALI TEOPUM PaCTBOPOB

CUNbHbIX 3MnekTponuToB [lebas—Xtokkens.

OcCHOBHbIE MOMOXEHUS TEOPUM KUCIOT U OCHOBaHun BpéHctepa—

Jloypw. ConpsikeHHble KMCINOTHO-OCHOBHbIE napbl.
[MpoTonuTuyeckoe u aBTOMNPOTONUTMYECKOE paBHoOBecus. OHHOe

npousBegeHne BoAabl. BopopogHbin  nokasatenb. KoHcTaHTa

KMCNOTHOCTU U KOHCTaHTa OCHOBHOCTWU. CTeneHb npoTonusa.
KucnotHo-ocHoBHblIE  BydbepHble  pactBopbl.  [lpounsBegeHue
pacTBOpMMOCTM U ycrnoBWe 0BpasoBaHUA ManopacTBOPUMbIX

r’MapoKCnaoB B pacTBopax.

1.7 | NoHHbIN OcCHOBHbIE MeXaHW3Mbl MOHHOFO TpaHcnopTa. TepmoguHamMmuyeckme YOMK
TPaHCnopT B YCNOBUSI  BO3HUKHOBEHWsI  MOTOKOB  Audpdy3un,  murpaumn, | «dusmyecka
pacTtBopax KOHBEKUMW.  OnekTpoxumuyeckmin  noteHuman. COOTHOWEHWE | g xyumus 2
3NEeKTPOonnTOoB HepHcTa—OwvHwTenHa. [duddysns B pacTBopax SMneKTpOnuvTOB. cemecTp)»

MoHaTne o andbdy3moHHOM noTeHumane. httos://edu.v
OnekTpnyeckas nNpPoBOgMMOCTb pacTBopoB 3EeKTPONNTOB: NHPS://ECU.Y
yaenbHasa, MonsdpHasd. JnekTpuyeckass MOOBMXHOCTb  WOHOB. w
MpedenbHas  snekTpuueckas MOABWKHOCTL  MOHOB.  3akow | [View.php?id
Konbpaywa wn cnegcteua wu3 Hero. [lpaBuno BanbgeHa— =2084
MucapxeBckoro.  AHOManbHasi  SMEKTPOMPOBOAHOCTb  MOHOB.

BrnnsHue  pasnunyHbix  (QaKkTOpPOB  Ha  3NEKTPOMNpOBOAHOCTb

pacTBopoB. Yncna nepeHoca MOHOB U MeTOoAbl UX ONpeaerieHns.

OnemeHTbl  Teopuum  anekTponpoBogHocTM  [lebas—Xwokkensi—

OH3zarepa. OnekTpodopeTnyHECKOE N penakcaumoHHOE TOPMOXKEHNSI.

OddekTbl BuHa n [Jlebas—PanbkeHrareHa. ddpekt Papages.

N3mepeHne anekTponpoBOOHOCTU pPacTBOPOB C  MPUMEHEHVEM

MOCTOSIHHOIO M nepemMeHHoro Toka. KoHngykromeTpuyeckoe

TUTPOBaHMe.

1.8 | TepmogmHamuka MoTeHuunanbl, XapakTepmayoLine 3NeKTpuyYeckoe coctosHne dasbl: YOMK
reTeporeHHbIX NOBEPXHOCTHbIA,  BHELIHWW,  BHYTPEHHUA.  XUMWYECKUNn U | «duamyecka
ANEKTPOXMMMUYECK | BNEeKTPOXMMMUYECKUA noTeHumansl 4actuu. BonbTa-noteHuman. | q xyvus 2
NX CUCTEM anbBaHu-noteHuwan. [loHATME  3MekTpo4HOro  MoTeHuunana. cemecTp)»

YpaBHeHne HepHcTa Onsi paBHOBECHOrO ranbBaHU-MOTEHUMana wu
paBHOBECHOIO 3IEKTPOAHOro noTeHumana. CtaHgapTHbIN
BOAOPOAHbIA  anekTpod. Tabnuubl CTaHAApTHbLIX  3NEeKTPOAHbIX
noTeHumanos. Pag Hanps»keHnn MeTansnos.

PaBHOBecHasi anekTpoxmmumyeckas uUenb. [lpaBuna  3anucu.
HanpsixeHne uenu, cBsi3b C NOTEHUMaNaMmn OTAENbHbIX 371EKTPOAOB.
AHOL, 1 KaTog B anekTpoxumuyeckon uenn. OCHOBHOE ypaBHeEHUue
3NEKTPOXUMMYECKOW  TEepMOAMHAMMKW.  YpaBHeHMe  [MBOca—
"enbMronbLUa Ans HaNPSHXXEHUs SNEKTPOXMMUYECKON LIEMNN.
Knaccudmkaums anektpogoB. Onektpoabl | poga. Onektpoabi |l
poaa. KanomenbHbin 1M xnopuacepebpsiHbIn - 3NeKTPOoAbl.
OkuncnutenbHO-BOCCTaHOBUTENbHbIE anekTpoabl. NMpasuno JloTepa.
XUHrMOpPOHHLIM  anekTpon. [asoBble anekTpoabl. BogopoaHbin

AreKkTpoa. KucnopogHbii anekTpoa. HOwnarpamma
ANEKTPOXUMMYECKOW YCTOMYMBOCTU BoAbl. [loTeHuwan [JoHHaHa.
MemOGpaHHbI noteHuyuan. MoHcenekTuBHble aneKkTpoabl.

CTeKnsHHbIN 3rekTpoa.

Ondy3anoHHbIN NoTeHuman 1 MeTobl ero SMMMUHNPOBAHNS.
Knaccudukaums anekTpoxummyecknx uenen. dusmdeckue uenu.
KoHUeHTpauMoHHble uenn 6e3 nepeHoca M C  NEPEHOCOoM.
Xumnyeckme uenm. XuMnyeckne MCTOYMHUKK ToKa.

https://edu.v

su.ru/course

Iview.php?id
=2084
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HOTeHLlMOMeTpVIﬂ n ee BO3MOXHOCTW. Onpep,eneHwe vucen
nepeHoca u” KOS(b(*)VILI,VIeHTOB aKTUBHOCTM WMOHOB, CTaHOAPTHbIX
ANEeKTPOAHbIX noTeHunanos, npoun3seneHuns pPacTBOPUMOCTHN
ManiopacTBOPUMbIX ANEeKTPOoSInToB NOTEHLUMNOMETPUYHECKUM
MeToOOoM. nOTeHLI,VIOMeTpVI‘-IeCKOG TUTPpOBaHUE.

1.9 | KuHeTuka OnekTponusep. AHog U kaTod B anekTponusepe. 3akoHsl Papages. Y3MK
3NEKTPOAHBIX OTKkNoHeHus oT 3akoHoB Papages. Buixog no Toky. «dusmyecka
npoLeccos. MNOTHOCTL TOKa M CKOPOCTL 3IEKTPOAHOM peakLuui. 8 XUMKS (2
Onektpoxummnyec | MNonsipusaumst  anektpoga.  MHOroctTagMMHOCTL — 3MNEKTPOAHbIX cemecTp)»
Kasi Kopposus NpOoLeCcCoB. Jinmntupytoas crtagus NEKTPOAHOTO | putoe- /adu.y
MeTannos npouecca.lloHATNe o0 nepeHanpsxeHUn cTagun nepexoga 3apsaa, DHpPS./IeHU.Y

andpyanm, Xummn4eckom peakumm, Kpuctannmsawmm. w
Teopusa gnuddysmoHHOro nepeHanpsxeHus. OQuddy3MoHHbIR Ccrion /view.php?id
HepHcta. BonbTamnepHble XxapakTepuUCTUKM (Nonsipu3auMoHHbIe =2084
KpuBble) anekTpoga B Criydyae 3amedneHHon — auddysun.
MpenenbHbIN AU dY3UOHHBIN TOK.
Teopusa 3ameaneHHOro nepexoga 3apsaa. BnvaHue noteHumana Ha
CKOpOCTb nepexoda 3apsga. YpaeHeHwe batnepa—®onbmepa.
KoachdumumeHtbl nepeHoca. Tok obmeHa. BonbTamnepHble
XapakTepucTukn (NonspusaunoHHble KpUBbIE) aNeKkTpoda B cryvae
3aMeasieHHOro nepexona 3apsaa. YpaBHeHue Tadens.
Agcopbumsa 1 anekTpokanunnspHble Kpusble. MNMoTeHUman Hynesoro
3apsaga. YpaBHeHue Jlunnmana. [JBOMHON 3MEeKTPUYEeCKUin Cnon Ha
rpaHuue metanna u pactBopa. EMKOCTb ABOWMHOINo 3MeKTpU4ecKoro
cnos. MogenbHble npeacTaBneHnss O CTPOEHUM  ABOWHOrO
3ANEKTPUYECKOro Crios.
OnekTpoxumuyeckas Kopposusa metannos. Kopposnsi ¢ BOgOpoaHON
U C KicnopogHom penonsipu3daumnen. [lMoteHuman kopposun. Tok
Koppo3uun. [marpammbl 3OBaHCa W WX 3HadeHMe. AKTUBHOE,
MaccuBHOE M TPaHCMAacCMBHOE COCTOoAHME MeTanna. AHogHas wu
KatogHas 3awwmTa. NpotekTopbl. MHIMOBUTOPHLI KOPPO3UMW.

2. MpakTnyeckne 3aHATUA

He NpegyCMOTPeHbl y4eBOHbIM MIaHoM

3. JTabopamopHbie pabombi

3.1 | NepBbiit 3aKOH OnpeaeneHne TennoTbl guccoumaumnmn cnabom KUCNoThbl
TepmoguHamukn. | Onpegenenve TennoThl rmgpatauumn rmgpataumm conu
Tepmoxnmus. Onpeaenexne TennoTbl OKUCIIEHUS LLIaBENEBOM

kncnotbl OnpeaenexHne TennoTbl 06pa3oBaHNs
TBEpAOropacTeopa
OnpegeneHne TeN10EMKOCTU XNAKUX U TBEPAbIX BELLECTB

3.2 | Btopoli 3akoH NamepeHune TemnepatypHoro koadpdpuuymnerta 34C

TEPMOANHAMMKN.
OHTpOonMA un
TepmoguHammye
ckue
noTeHumansl
XUMUYECKNX

peakuunn

3.3 | TepmoguHamuka Kpunockonus. OnpegeneHne MonsipHON Macchl BELLECTBA
pacTBOpPOB U Kpuockonus. OnpeneneHne CTeNeHn anekTporiuTUYecKom
thasoBbIx auccoumaumm OnpeaeneHne koadduLneHTa pacnpeneneHus noga
paBHOBECUI MeXay OPraHNYEeCKNM 1 HEOPraHNYECKNM PacTBOPUTENAMMN

[BYXKOMMOHEHTHBIE CUCTEMBI C OFPAHNYEHHOW PAaCTBOPUMOCTBIO B
XMOKOM COCTOSIHMM (cucTema cbeHon-Boaa)

TPEXKOMMNOHEHTHbIE CUCTEMBI C OFPaHUYEHHON PacTBOPUMOCTBIO B
XVOKOM COCTOSAHMM

3.4 | Xumwuyeckoe XMMM4eckoe paBHOBECUE B CUCTEME MOAMA Kanus — XJTOpUA Xenesa
paBHOBecUe (1

3.5 | OcHoBbl "OMOreHHO-KaTanMTU4EeCKOe OKUCIEHNE NOAMAA Kanus
XUMUYECKON nepcynbaToM aMMOHUS
KMHETUKU U KatanuTtnyeckoe pasnoxeHune nepokcuaa
KaTanusa Bogopoaa KnHeTuka rugponmaa ykcycHoro

aHruapvaa
KvHeTuka pacTBopeHusi cynbdaTa Kanbuus B
Boge KuHeTnka oMbineHus atunauerara
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3.6 | PaBHOBeCHble OnpeneneHne MOHHOrO Npou3BeaeHnst Bogbl HaxoxaeHne
npovecchol B KOHCTaHT 06pa3oBaHUin 0gHOAOEPHBLIX KOMIMITEKCOB METarnsioB
pacTBopax OnpefneneHne KOHLEHTPALUMOHHOW KOHCTaHTbI Auccoumnaumm
3NEKTPONNTO cnabor KucnoThbl
B OnpefneneHne KOHLEHTPALMOHHOM KOHCTaHTLI TMAPOM3a Conm

OnpefneneHne nponsseneHns pacTBOPMMOCTU
TpygHopacTBopuMo conun cepebpa
OnpegeneHne nponsseneHnst pacTBOPMMOCTH
TPYAHOPACTBOPMMOrO rmapokcnga

3.7 | VloHHBIN N3amepeHne cobCTBEHHON 3MEKTPUYECKON MPOBOAMMOCTU BOAbI UMK
TpaHCcnopT B BOLHO-OpPraHM4eckoro pacTBOpUTENS
pacTBopax OnpegeneHne npegenbHON MOMSIPHOW 3MeKTPONPOBOAHOCTU
3NEKTPONNTOB CUINbHOrO anekTponuTa

MNpoBepka 3akoHa pa3baBneHus OcTBanbaa

OnpegeneHne KOHCTaHTbI ANCCOLMALIMN YKCYCHOWM KUCMNOTbI B pa3HbIX
pacTBopuUTENSX

KoHpoykTOomMeTpuyeckoe TUTpoBaHMe

OnpegeneHne vMcen nepeHoca NOHOB METOAOM ABUXKYLLENCS
rpaHuLbl

OnpefgeneHne yncen nepeHoca MoHoB MeTodoM [uTTopda

3.8 | TepmogmHamuka Peanusauua anektpoaa | poga v onpegeneHue ctaHgapTHOro
reTeporeHHbIX noteHumana
anekTpoxumudeck | Peanusauus anektpoga |l poga n onpegeneHune ero ctaHgapTHOMO
NX CUCTEM noteHumnana

Peanunsauus okncnutenbHO-BOCCTAHOBUTENBHOMO 3MeKTpoaa U1
onpegerneHne ero cTaH4apTHOro NoTeHuMana

[a30BbI BOOOPOOHbIN 3NEKTPOA

MoHoCeneKTUBHLIN CTEKNSAHHBIN

anekTpoa

Onpenenexve pH BogHOro pacteopa NOTEHLMOMETPUYECKUM
MeToA0M

[MoTeHuMomMeTpr4eCKkoe TUTpOBaHWE

3.9 | KuHeTuka OnNeKTponns BoAHbIX PAaCTBOPOB 3NEKTPONINTOB
ANEKTPOAHBIX N3yyeHne 3aKkoHOMEpPHOCTEN aHO4HOrO pacTBOPEHUS Meav B
npoLEeccoB. XNOPUAHbIX 3NEeKTponuTax
OnekTpoxumu N3yyeHne KMHETMKM BOCCTAHOBMEHMS KMCOpoAa Ha CTaumoHapHOM
Yyeckas MEeOHOM 3reKTpoae B KUCIbIX XNOPUAHbIX UK CynbaTHbIX
Koppo3us pacTBopax
MeTannos N3yyeHne KMHETMKM BOCCTAHOBMEHMS KMCMOPO4a Ha BpaLlaloLLemMcs

OWCKOBOM anekTpoae
WccnenoBaHne paboTbl KOPPO3NOHHOIO SfiEMEHTa

NamepeHune emkoctn JOC Ha TBEpAOM 3neKTpoae npu NOMOLLM
MOCTa NepemMeHHOro Toka

MonyyeHne ranbBaHOCTaTUYECKON KpuBon 3apsixeHuns Pt(Pt)-
AreKkTpoaa B CEPHOM KUCNoTe

WcecneposaHne agcopbunm aTomapHOro Bogopoaa Ha
NIaTMHUPOBAHHOMW NaTUHE METOAOM LIMKINYECKON NTMHENHON
BONbTamMnepomMeTpum

WccneposaHve BANSHUS MHTIMOWUTOPOB Ha KMHETUKY aHOAHBIX 1
KaTogHbIX MPOLIECCOB Ha Xernese B KNCMOoW cpeae

13.2. Tembl (pa3genbl) AMCUMNIVHBI U BUAbI 3aHATUN

Buabl 3aHsaTUN (YacoB)
Ne HaumeHoBaHVe TeMbl oYYy ———
n/n (pasgena) gucumnnuHbI Jlekumn pynnoBble JlabopatopHkle a6oTa Bcero
KOHCynbTauum P

1 MepBbIn 3aKOH TEPMOANHAMMKN. 10 1 18 2 53
Tepmoxmmus.
BTopoli 3akoH TEpMOAMHAMUKN.

> OHTponusa n TepMogMHaMmnyec- 12 > 12 26 52
Kve noTeHumarnbl XMMUYECKNX
peakuuin

3 TepmoanHamMmka pacTBOpPOB U 12 > o4 26 64




¢a30BbIX paBHOBECUI

4 XuMnyeckoe paBHoBecue 8 1 o o4 57

5 OCHOBbI XMMUYECKOWN KUHETUKN 8 > o o8 62
M KaTanmsa
PaBHoBecCHbIe npolecchl B

6 | pacTBopax 3NeKTpPonmnToB 14 2 20 26 62
VIOHHBIN TpaHcnopT B

- | pacTeopax amnekTponuTos 12 > 22 o 60
TepmognHammka reTeporeHHbIX

g | MEKTPOXMMU4ECKNX CUCTEM 16 > 24 o 56
KnuHeTuka anekTpogHbIx

9 | npoueccos. 12 > 24 26 64
OneKkTpoxnuMmmnyeckas
KOppOo3uns MeTannos
Utoro: 104 16 192 228 540

14. MeToan4yeckue ykasaH1MAa Ans ody4vyarowmxcs no 0CBOEHUIO ANCLUNITUHbI

Mpn ocBOEHUN NEKLUMOHHOIo Matepuana Heobxoammo pabotaTb He TOMbKO C KOHCMEKTaMu nekunn, Ho
N C pekoMeHOOoBaHHOW y4yebHOW U MeToaudeckon nutepatypon. JlabopaTopHble 3aHATUS MO U3y4aeMoMu
aucumnnuHe npoBogAaTca  Ans 1) 03HaKoOMMEHMS C TeopeTUYecKoM OCHOBOM paboTbl, 2) OCHOBHbIMM
npueMamm n TEXHUKOW GesonacHocTM npu paboTe ¢ mMcnonb3yeMbiMu npubopamun n peaktusamu, 3)
BbIMOSIHEHNS 3KCMEPUMEHTanNbHOM 4YacTu paboTbl, 4) 06paboTkM SKCNEpUMEHTanbHbIX Pe3ynbTaTtoB WU
npegocTaBneHns nx ansa npeaBaputenbHOW NPOBEPKN NpenogasaTento.

3awumTa nabopatopHon paboTbl NPOBOAMTCS C LESblo BbISIBIEHNA YPOBHA OCBOEHUS MaTtepuarna no
Tematuke paboTbl CMOCOBHOCTM AaTb MpaBWUfbHYKD TPAKTOBKY pesyrnbTataM, MOoflydeHHbIM npu
BbIMOfHEHUN paboTbl. 3awmta paboTbl 3aknyaeTcs B odopmieHun pabor, ycTHon Gecene
npenogasaTtens CO CTyAEeHTOM MO MOMyYeHHbIM B paboTe pesynbTataM M OCHOBHbIM TeOpeTU4eCKUM
NOHATUAM MO TeMe paboThl.

KOHTpOnb OCBOEHMSI TEOpeTMYEeCcKOro maTtepuana npoBOAUTCHA MOCMe MPOCAyWMUBAHWUS CTydeHTamu
NEeKLMOHHOro Matepunana no Kaxxgown Teme B BUAe KOSnokBMyma.

K ak3ameHy JonyckalTCs TONMbKO CTYAEHTbI, BbIMOSTHUBLUME M OTYMTaBLUMECS MO BCeM flabopaTopHbIM
paboTtam, NpeayCMOTPEHHBLIM y4EOHbIM NSTAHOM.

Mpn peanusauun AMCUMNMAMHBLI C UCNONB30BaHWEM OUCTAHUMOHHBLIX O0Bpa3oBaTeribHbIX TEXHOMOMN
NCMONb3YyTCA  MHCTPYMEHTbI  ONIEKTPOHHOM  MHOpPMaUMOHHO-0Opa3oBaTensHon  cpedbl  BlIY
«OneKkTpoHHbIN yHMBepcuteT BIY» (https://edu.vsu.ru) n/vnmn “MOOK BI'Y” (https://mooc.vsu.ru), cepBuchl
BngeokoHdepeHumn (BigBlueButton), anekTpoHHasi noyTa, MECCEHIKEPbLI U COLICETH.

15. NepeyeHb OCHOBHOW M AONONHUTENLHON NUTEPaTYpPbl, PECYPCOB MHTEPHET,

HeobXoAUMbIX AN OCBOEHUA ANCLUNNUHbI
a) OCHOBHas nuTepaTtypa:

Ne n/n NcTouHnk
EpemunH B.B. OcHoBbI 00Len 1 pusmyeckon xummm : yded.nocobue gns ctya. Bbicll. y4eb. 3aBe-
1 AeHun, oby4. no HanpaeneHwo «Xumusay / B.B. EpemuH,. A.A. bopesckui. —JonronpygHbin :

MuTennekr, 2018. — 848c.

Oamackun B.6. Onekrpoxnmus : [yuebHoe nocobue gns ctyg., obyy. No HanpaBneHuo NOAroT.

2 "Xumnsa"] / B.6. OamackuH, O. A. Metpun, I'. A. UnpnvHa .— W3a. 3-e, ucnp. — CaHkr-lNeTepbypr [
ap.] : Nanb, 2015 .— 670 c.

da3oBble paBHOBECKS B MHOTOKOMMOHEHTHbIX cMcTeMax : y4ebHoe nocobue / I'.B. bBynugoposa [m
3 ap.] — Kasanb : 3g-Bo KHATY, 2014 .— 93 c. — ISBN 978-5-7882-1550-1 .—
<URL:http://biblioclub.ru/index.php?page=book_red&id=427849&sr=1>.

BapeHuoB, B.K. Onektpoxummyeckne cuctemsl n npoueccol / B.K. BapeHuos ; PoroxHukos H. A. ;

4 YBapoB H. ®. — Hoeocubupck : HI'TY, 2011 .— 102 c. —
<URL:http://biblioclub.ru/index.php?page=book&id=228776>.



https://edu.vsu.ru/
https://mooc.vsu.ru/
http://biblioclub.ru/index.php?page=book_red&amp;id=427849&amp;sr=1
http://biblioclub.ru/index.php?page=book&amp;id=228776

6) AononHUTenbHas nNuTepartypa:

Ne n/n McTouHUK
5 EpemunH E.H. OcHOBbI XMMUYeCKon TEpMOSMHAMUKK | y4ebHOe nocobure onda cTya. XuMm. crew,. yH-TOB
/ E.H. EpemnH .— M. : Biicwas wkona, 1974 .— 340 c.
6 MonTtopak O.M. TepmoanHammka B OM3NHECKON XUMUK : YYEOHMK 111 XUM. N XUM.-TEXHOS. criey,.
By30B / O.M. MNMontopak .— M. : Bbicwi. wk., 1991 .— 318 c.
Ctpombepr A.I. dusmyeckas xummst : Y4ebHUK ons xmMmudeckmx crneuunansHocten sy3os / Al
7 Ctpombepr, [.I. CemueHko. : nog pea. A.l. Ctpombepra. — 7-e n3g., ucnp. — M. : Bbicw. wik., 2009
— 527 c.
8 ®uanyeckasn xumus : B 2 kH. / K. C. KpacHos [1 gp.]. - KH. 1: CTpoeHue BellecTBa. TepmognHamumka
.— 3-e uaa., ucnp. — 2001 .— 511 c.
9 ®uanyeckasn xumus : B 2 kH. / K. C. KpacHoB [1 ap.]. - KH. 2: SnekTpoxumuns. Xummnyeckas KWHeTuka
n katanus .— 3-e u3g., ucnp. — 2001 .— 318 c.
10 OTKMHC . dnsmdeckas xumuns : B 3-x vyactax / [.91kuHc, k. e MNayna. —Yactb 1. PaBHOBecHas
TepmoguHamuka. — M. : Mup, 2007. — 494c.
BaxvH H.M. TepmoguHamumka Anst XMMUKOB : y4eOHUK Ans cTyq. By30B, 00yY. N0 cneumnanbHOCTY
11 «Xumwusi» / H.M. BaxuH, B.A. NBaHyeHko, B.H. MNapMoH. — 2-e nepepab. M gon. — M. : Xumus : Ko-
nocC, 2004. — 415c.
BanpamoB B.M. OCHOBbI XUMWYECKOW KMHETUKM U KaTanusa : y4eb. nocobue ons ctyq. xum. dak. yH-
12 TOB, 00yy. no cney. 011000 "Xumua" n HanpasneHno 510500 "Xumua" / B.M. Barpamos. — M. :
Academia, 2003 .— 251 c.
13 PomaHosckuii B.B. OcHoBbl xumndeckon knHetukn / 6.B. PomaHoBckun. — M. : Qk3ameH, 2006. —
415c.
14 EpemunH E.H. OCHOBbI XMMUYECKON KUHETUKM : y4ebHoe nocobue ang ctya. xuMm. dak. yH-Tos / E.H.
EpemuH .— 2-e uag., gon. — M. : Bbicwas wkona, 1976 .— 373 c. : vn., Tabn.
15 OamackuH B.65. OcHOBbBI TeOpeTUYECKON ANeKTPOXMMum : y4eb. nocobure anga cTya. XMMud. cneu. By-
3oB / b.b. JamackuH, O.A. MNetpun .— M. : Bbicwas wkona, 1978 .— 238 c.
16 OamackuH B.5. BBegeHune B anekTpoOXMMUYECKYHO KMHETUKY : yd4eb. nocobue ansa ctyd. Xum. cnew. yH-
ToB / B.6. JamackuH, O.A. MNetpunn .— M. : Beicwas wkona, 1983 .— 399 c.
17 Baroukun B.C. OcHoBbl anektpoxumun / B.C baroukuin. — M. : Xumus, 1988 .— 399 c.
18 PoTtuHsH AJ1. TeopeTtuueckas anektpoxumms / A. J1. PotunsaH, K. U. TuxoHos, W. A. WowwuHa. — J1. :
Xummsa, 1981 .— 422 c.
19 M3amannos H.A. Onekrtpoxumusa pacteopos / H.A. amannos .— 3-e nsa., ncnpae .— M. : Xumus,
1976 .— 488c.
20 Hukonbckuni B.11. MoHocenekTuBHble anekTpoabl / B.MM. Hukonbckmn, E.A. MaTteposa .— J1. : Xumus.
JleHuHrp. otg-Hne, 1980 .— 239 c.
MpakTnkym no dpunsnyeckon xummmn. TepmoanHammka : y4eb. nocobue onsa cryd. By3os, obyd. no Ha-
21 npaenexHnto «Xnmmsi» n cneymansHocTn «Xumus» / E.M.Arees [u ap.] : noa pea. E.lM.Areeea, B.B.
JlyHuHa. — M. : Academia, 2010.- 218c.
22 MpakTnyeckme pabotbl No usanyeckon xmmmm ; y4eb. nocobue / KO. M. Akynoea [vn ap.] ; MNog peg.
K.IN. MuweHko n gp. — 5-e naa., nepepab. — CI16. : Npodeccus, 2002 .— 384 c.
23 LaTtanos A.A. MNMpakTnkym no gomanyeckon xmmmm : y4eb. nocobme gnsi cTya. XmMud. 1 XMMMKO-
TexHon. cned. By3oB / A.A. Watanos, U.K. Mapwakos .— M. : Beicwag wkona, 1975 .— 284c.
o4 MpakTrKym no anekTpoxumum : y4eb. nocobue gna xmmud. crew,. By3os / b.b. lamackuH [n gp.]. —
M. : Bbicw.wk., 1991 .— 287 c.
o5 MoteHumomeTpus. Y.4: MNpaktnkym no cneumansHoctn 011000- Xumus / coct.: A.B. BBegeHckun [
ap.]. — 2003 .— 79 c. (Ne 720).
26 Epemun B.B. 3agayHuk no dusndeckon xumum / B.B. EpemuH [ gp.] — M. : Ok3ameH, 2003. — 318 c.
27 JTabosuu, J1. 3agaum no dumsunyeckom xmmmum ¢ pewieHmsamm / nog pea. HO. B. dununnosa .— M. : Mup,
1972 — 442 c.
28 duanyeckas xmmmus B Bonpocax n oteetax: KuHetuka. Anekrpoxmmus : yueb. nocobve and cTya.
xum. cneu. yH-toB / E.M. Ky3HeuoBa [v gp.]. — M. : ag-Bo MI'Y, 1981 .— 264 c.
CO60opHUK 3agay No TEOPETMHECKOW INEKTPOXUMUM : y4eb. nocobue ans cTyA. By3oB, oOyy. Mo cnedy,.
29 "TexHonorns anekTpoxmmmyeckmx npomssoncts” / nog peg. ®.U. Kykosa .— M. : Beicluas wkona,
1982 .— 159 c.
30 KpaTkuin cnpaBo4YHUK hnsnKo-xummdeckmnx BennyuH / nog pea. A.A. PaBaens, A.W. NoHomapeBow .
— M. : Bepbym-M, 2008 .— 230 c.
Ho6ow 1. SnekTpoxMMmnyeckmne KOHCTaHTbI : cripaB. Ans anektpoxumukos / . Jo6ow. — M. : Mup,
31
1980 .— 364 c.
32 CI'Ip488860HHVIK no anektpoxumumn / nog peg. A.M. CyxotnHa .— J1. : Xumus . JleHuHrp. ota-Hue, 1981
— C.




B) MHbOpMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTesibHble pecypcbl (oduuManbHble pecypcbl UHTEPHET):
33 www.lib.vsu.ru — 3HB BI'Y

34 YOMK «Pusnyeckas xummus 2k» https://edu.vsu.ru/course/view.php?id=9899

35 | YOMK «3Qnektpoxumusy https://edu.vsu.ru/course/view.php?id=2084

16. MepeyeHb y4ebHO-MeTOAMYECKOro obecneyeHUsA AN CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomMeHOayuu, rnocobus, 3adayHuku, mMemooudecKkue yKa3aHUsl 0 8bIMOSTHEHUIO
npak- mu4eckux (KOHmMporbHbIX) pabom u dp.)

Ne n/n NcTouHuK

CO60pHMK NpMMepOoB 1 3afady No anekTpoxummm : y4ebHoe nocobue / [A.B. BBeaeHckun n gp.] .—
1 CaHkr-INMeTepbypr ; Mocksa ; KpacHogap : JlaHb, 2018 .— 204, [1] c.

®usmyeckasn xumus : Paboyas nporpamma Kypca Ang cryg. xum. dak. no cneumansHoctn "Xumms"
2 / BopoHex. roc. yH-T. kKad. cmns. xumumn; Cocr.: A. B. BeegeHckun [n ap.] — BopoHex : B.u., 2002
.— 16 c. <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/feb03019.pdf>.

MpakTrkym nNo U3nNYeCKon XMMUN : ANg cTyg. Xum. gak. Bcex doopm o6y4veHus / U.K. MapLuakoB
3 [v gp.]. Y. 1: Xumunyeckas TepmoguHammka .— 2002 .— 88 c.—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/feb03023.pdf>.

KnHeTvka XMMUYeCKMX 1 ANEKTPOXMMUYECKNX MPOLIECCOB. ONEKTPONPOBOAHOCTD : NPAKTMKYM MO
cned. 011000- Xumuns / Coct.: A.B. BBeaeHckui [n gp.] — BopoHex : JIOIM BI'Y, 2003. -

Y. 2. — 82 c.(Ne 648). — URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jan04053.pdf>.
PaBHoOBeCHbIe anekTpoaHble cucTeMbl. ['paHuLa pasgena 3apskeHHbIX gas : NpakTuKyM Mo cney,.
5 011000- Xumus / cocT.: A.B. BeegeHckun [u ap.]. — BopoHex, 2003-.

Y. 3/ Cocrt.: A.B. BeegeHckuii, E.B. BobpuHckas, U.B. MNMpoTtacosa, H.B. Coukasa. — 79 c. : (Ne
719) — <URL:http://mww.lib.vsu.ru/elib/texts/method/vsu/jan04059.pdf>.

CO60opHUK NprMepoB 1 3agay No PU3NYECKON XUMUK : AN CTYA. XMMKY. dak. Bcex hopm oby4e-

6 Hus / cocT.: KpaBueHko T. A., BeegeHckun A.B., Kosagepos O. A. - Y.I: Xumundeckas TepmoguHa-
Muka .— 2002 .— 63 c. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/feb03021.pdf>.
CO60pHUK NprMepoB 1 3agay No PU3NYECKON XUMUK : AN CTYA. XMMUY. dak. Bcex hopm obyde-

7 Hua / cocT.: BeegeHcknin A.B., KpaBueHko T.A., Kosagepos O. A. - Y.2: Xumnyeckas TepmoaunHa-
mMuka .— 2002 .— 67 c. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/feb03022.pdf>.
COopHWK NpuMepoB 1 3agad No anekTpoxummm : yd4eb. nocobue / coct.: A.B. BeegeHckun [u ap.]

8 .— Boponex : UMML| BI'Y, 2010. - Y. 1: PaBHOBECHbIE NPOLIECCHI B paCTBOPaXxX 3MEKTPOSIUTOB .—
39 c. <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-03.pdf>.

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

9 KanyxwuHa, T.A. KpaBueHko [ gp.] . — BopoHex : ML BI'Y, 2010. - Y. 2: MloHHbIN TpaHCMOPT.
KynoHomeTtpus .— 60 c. <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-04.pdf>.
10 COOopHWK NpUMEPOB 1 3aad No 3rekTpoxummm ; ydebHoe nocobue / cocT.: A.B. BeegeHckun [un

ap.] — Boponex : UMML| BI'Y, 2010. - Y. 3: PaBHOBECHbIE 3NeKTpoAHble cMcTEMbl .— 66 C.

17. ObpasoBaTefibHble TEXHONOMMn, UCNoNb3yeMblie Npu peannsaumm y4eoHomn
OUCLUMNIINHBLI, BKNOYasa AUCTaHLMOHHbIe obpa3oBaTesibHble TexHonoruu (AO0T),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe oOy4eHue):

Mpn peanusaumm y4ebHON OUCUUNIMHBI UCMOMb3YITCS 3fIEMEHTbl  3NIEKTPOHHOrO OOyYeHus u
pasnuyHble  AMCTaHUMOHHble  obpasoBaTenbHble  TexHonornu, nosponswowune obecnednBaTb
onocpeaoBaHHOE B3aMMoOAeNCcTBME (Ha pacCcTosHMM) npenogaBaTener u oby4valomnxcs, BKIYas
WHCTPYMEHTbI  3NEKTPOHHOM  MHpOpMaLMOoHHO-06pa3oBaTenbHon cpeabl BIY  «3nekTpoHHbIN
yHmBepcuteT BIY» (https://edu.vsu.ru) wmrmim “MOOK BIY” (https://mooc.vsu.ru), npoBeaeHue
BebvHapoB, BMAEOKOH(EpeHunn (B TOM uucre ¢ npumeHeHnem cepsucoB Zoom, Discord n gp.),
B3aMMOAENCTBUE B COLICETSIX, MOCPEACTBOM 3MIEKTPOHHOMN NOYTbI, MECCEHKEPOB.

18. MaTepuanbHO-TEXHUYECKOE obecneyeHme QUCLUNIINHDI:

MpoekTop, HOYTOYK, 3KpaH, peakTUBbl U XMMMUYEecKasi Nocyaa, AOocKa yyeHndeckas, wkad BbITSXKHOW,
BoasiHas GaHsi, TepMocTaT, KOMMNSeKcHas nabopatopus Mo U3NYECKON XMMUWU (TEPMOAUHAMUKA U
KMHETUKA), BECbl aHaNUTMYECKNe, MOHOMEPbI, CYLUUIbHBIN LWKad, akBaaUCTUNNSATOP.


http://www.lib.vsu.ru/
https://edu.vsu.ru/course/view.php?id=2084
http://www.lib.vsu.ru/elib/texts/method/vsu/feb03019.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/feb03023.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/jan04053.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/jan04053.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/jan04059.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/jan04059.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/jan04059.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/jan04059.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/feb03021.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/feb03021.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/feb03022.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/feb03022.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m10-03.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m10-04.pdf
https://edu.vsu.ru/
https://mooc.vsu.ru/

19. OueHo4HbIe cpeancTBa AnAd nposeaneHus TeKyI.IJ,eVI n npomex(yTquoﬁ aTrectauuu

coeprXaHmem cneagyrwmnx pasgenos ANCUUMITNHDBLL

nOpﬂﬂOK OLl€HKMN OCBOEHUA O6y‘-IaFOLL|,I/IMI/ICFI y‘-le6HOFO MaTtepuarsna onpeaendercd

HaumeHoBaHue Wuamkatop(bl)
I"I\;I%I pasgena avcuvnnunel | KOMNETeRUMA(M) AOCTWKEHNS OueHouHele cpeacTBa
(mogyns) KoMneTeHunn
MepBbI 3aKoH OrK-1  OflIK-2 OrK-1.1, OlK- KoHTponbHas
TEepMOOUHAMUKN. OrlIK-3 1.2, OMNK-1.3, pa6ota Ne1
1 Tepmoxumus. Or1K-2.1, OlIK- JlaGopaTopHble
. 2.2, OMK-3.3, paboTsbl
Orl1K-3.1, OlK- 3.2
BTopon 3akoH OrK-1.1, OlK- KomnnekT TectoB
TEPMOAVHaMUKM. 1.2, OlMK-1.3, Ne1 KoHTponbHas
5 OHTponusi n 82:&; OrK-2 OlK-2.1, ONK- paboTa Ne1
© | TepMoauHamuyeckue 2.2, OMNK-2.3, Na6opaTopHble
noTeHuuansbl Or1K-3.1, Ol1K- 3.2 paboThi
XUMUYECKNX peakLmn
TepmoanHamuka OrlK-1.1, OlK- KomnnekT TectoB
pacTBOPOB U 1.2, OMK-1.3, Ne1 KoHTporbHas
5 | dasosbix onkl Omk2 | onk2.1, onk- paBota Ne
paBHOBECWI 2.2, OMNK-2.3, Na6opaTopHble
OrlK-3.1, OlK- 3.2 paGOTbI
XuMunyeckoe Orl1K-1.1, OlK- KomnnekT TectoB
1.2, OMK-1.3, o
paBHOBeCUE OMK-1 OMK-2 OEa 1 Ok Ne1 KOHTDOOJ'IbHaFl
4 OMK-3 1, pa6ota Ne1
2.2, OlNK-2.3, Na6oparopHble
OrK-3.1, OMK- 3.2 paboTbl
OcHoBbl OlK-1.1, ONK- KomnnekT TectoB
XUMUYECKON 1.2, OMNK-1.3, Ne2 KoHTponbHas
5 | KMHETMKN U 82'&; Orik-2 Orl1K-2.1, Or1K- pa6ota Ne2
KaTanusa 2.2, OlNK-2.3, Na6opaTopHble
OnMK-3.1, OMK- 3.2 paGoTh
PaBHoBecCHbIe Or1K-1.1, OlK- KomnnekT TectoB
npoLiecchl B 1.2, OMNK-1.3, Ne2 KoHTponbHas
g | pacTeopax SHE; OrnKk-2 OrlK-2.1, OrlK- pa6ota Ne2
3NEeKTPONUTOB 2.2, OMK-2.3, NaBopaTtopHble
OnMK-3.1 y OlK- 3.2 paGOTbI
MOHHbLIV TpaHCnopT B OrK-1.1, OMK- KomnnekT TectoB
pacTBopax 1.2, OMNK-1.3, Ne2 KoHTponbHas
2 | enextponuTos SHE; Orik-2 OrK-2.1, OrK- pa6oTa Ne2
2.2, OlK-2.3, Na6opatopHble
OrK-3.1, OMMK- 3.2 paboTbI
TepmoanHamMmumka ?EK(—DHK, OgIK—
. -1.
reTeporeHHbIX ; ,
3MEKTPOXMMUYECKMX SHE;’ SHEE SEK(_DZI;EK’ (235”( KomnnekT TecToB
8 | cucrem K-1 MK-2 O'I'I’K—3.1,_O'I'I,K- Ne2 KoHTporbHas
3.2, OMK-6.1, pabota Ne2
Or1K-6.2, OTK- KypcoBas pabota
6.3, OlK-6.4; TK-1.1;
MK-1.2; MK-2.1; MNK-2.2




KnHeTunka aneKkTpoaHbIX ?EIK(-)‘II_I1K OrK-
. -1.3
NPOLIECCOB. , ,
OneKTpoxummnyecka OfK-1 OrnK-2 OfK-2.1, OTIK- KoHTponbHas
9 | 5 kopposus ONnK-3  OrlK-6 2.2, OlK-2.3, aGota Ne2
PP MK-1 MK-2 OnK-3.1, OrK- p 0
MeTannos 3.2, OMK-6.1, Kypcosas pabota
Ol1K-6.2, OlK-
6.3, OlNK-6.4
MK-1.1; NK-1.2; NK-2.1;
MK-2.2
MpomexxyToyHas aTTecTauus Komnnekr
dopmMa KOHTPOrs — 3a4eT, TecTtoB Ne1,
Komnnekt
TectoB Ne2
9K3aMeH Komnnekt KM
Ne1, Komnnekr
KM Ne2

20. TunoBble OUEHO4YHbIE cpeactBa M MeToaun4yeckKkume MaTepuanbl, onpeagendowiune
npoueaypbl oueHuBaHuA

20.1. TeKywWw M KOHTPONb YyCrNeBaemMocTn

Tekywan aTTectauMsi nNpoBoauTCS B COOTBETCTBUM C [lonoxeHnem O Tekywen aTrectauuu
obyvarowmxca no nporpamMmmam Bbicliero obpasoBaHmMst BopoHEXCKOro rocyaapCTBEHHOIO yHMBEpPCUTETA.
Tekywaa atrecrtaums nNpoBoauTCA B popmax: YyCTHOro onpoca (MHAMBMAYyanbHbIM OMpPoc, OPOHTarbHas
becepna, ooknagbl); NMMCbMEHHbIX paboT (KOHTpOrbHbIE, NlabopaTopHble pPaboThl); TECTUPOBAHUS; OLIEHKM
pe3ynbTaToB NPaKTU4eCKon AeATeNnbHOCTU (KypcoBasi paboTta). Kputepum oueHnBaHuS NpuBELEHbI HUXKE.
KoHTpornb ycneBaeMoCcTu No AUCUMMNINHE OCYLLECTBASIETCSA C NOMOLLbIO CEAYHOLWMX OLEHOYHbIX CPEACTB:

[NepeyeHb mem KOIIIoOK8UYMO8 USlu mecmosbix 3adaHul:

3 cemecmp: «llepeoe Hayaro mepmoduHamuku. Tepmoxumusi»; «Bmopoe Hayano mepMoOUHaMUKU.
OHTpONMA 1 TepMogMHaMMYECKNE NOTEHLMANbl XMMUYECKNX peakuminy; « TepMmoguHammuka pacTBoOpoB»; « XMMU4eckoe
n pasoBoe paBHOBECUE»

4 cemecmp: «PagHogecHble MPOUECChHl 8 pacmeopax 371eKmponumosy; «MoHHbIU mpaHcriopm e
pacmeopax 371ekmposumos»; « TepMoOuHaMuKa 2emepo2eHHbIX ATeKMpPOOHbIX cucmemy; «KuHemuka
371eKMPOOHbIX MPOUECCO8. DIIEKMPOXUMUYECKas KOPPO3Usi Memarsioes»

Ecnu konnokenMym no Teme nNpoxoauT B YCTHOM copme, TO npenogasaTenb, NPOBOASALLNNA
nabopaTopHble 3aHATUSA, npegynpexgaeT O MPOBEAEHUU KOMIOKBMYMa MUHUMYM 3a Hegento O ero
npoxoxgeHus. Konnoksumym npoBoAUTCA MNOCre TOro, Kak no [aHHOW Teme NpoYMTaH NeKUMOHHbLIN
maTtepuan. o Bbibopy npenogaBaTtens KOMSOKBUYM MOXET OblTb OLEHEH KakK: «OTIMYHO», «XOPOLLUOY,
«yOOBNETBOPUTENBHO» W «HEYOOBNETBOPUTENbHO», UMM Kak «3a4TeHo» / «He3auyTeHo». OueHka 3a
KONNOKBUYyM, Hapsiay ¢ 6annamu, nonyYeHHbIMU CTYAEHTOM NPy BbINOSIHEHWUW, OPOPMAEHUN U OTYETE MO
nabopaTtopHbiM paboTam YYMTbIBAOTCS MNPU BbICTABMEHUN PEe3YNbTUPYIOLLEN OLLEHKM NpU NpoBEeAEeHUM
NPOMEXYTOYHOM aTTecTaunn (3k3ameHa). \

KpuTtepun 1 WKanbl OLEHUBAHUA pe3ynbTaTOB OOyYeHMs NpuU  TeKywemM KOHTporne
ycneBaeMocTu

Kputepnmn oLeHNMBaHNA TEKYLLIEN YCNEBAEMOCTU LLikana oueHoK
Obyvarowutics 68 nonHoU Mepe ernadeem meopemuyeckumMu OCHO8aMu O OminuyHo
OaHHOMYy paslenly QuU3UYeCcKol XuMuu UfU  37IeKmMpoXumMuu, crocobeH (8aumeHo)
unrocmpuposams omeem npumepamu, akmamu, MPUMEHSIMb
meopemuyeckue 3HaHUs 07151 pelWeHUs Npakmu4Yyeckux 3aday.

Obyvarowutics enadeem meopemuyecKuMu OcHosamu Mo OaHHOMYy pa3dersny Xopowo
gusuyeckol xumuu unu 3r1eKmpoxXumMuu, HO rpu omeeme Aoryckaem owubku , (8aumeHo)
Komopble crnocobeH ucrnpasume.

Obyvarowuticss enadeem 4acmu4yHO MEOPemuUYeCKUMU OCHo8aMu Mo OaHHOMY Ydosnemeopume
pazdeny u3audeckol XUuMuu Unu 37eKmMpPOXUMUU, 3Haem OCHOBHbIE MOHAMUS U JIbHO
orpederneHusi, HO ucrbimbigaem mpyOHOCMU MpU NPUMEHEHUU MeopemuyecKux (3aumeHo)
3HaHul Orng pewieHUs Mpakmu4yeckux 3adad.

Obyvarowjutica OeMOHCMpUpPYem OmpbIBOYHbIE, (hpaeMeHmMapHble 3HaHUs Heydosnemeopu
meopemu4yeckux OCHO8 o  OaHHOMy pa3deny u3udeckol Xumuu umu merbHO
anekmpoxumuu, doryckaem 2pybbie OWUbOKU Mpu NPUMEHeHUU meopemuyecKux (He 3aumeHo)
3HaHul Ona pewleHUs Mpakmu4yeckux 3adad.




Ecnu KOHTPOJ1b TeKyLlJ,eIZ ycnesaemMoCTu npoxoauT B cbopMe TECTOB, TO «3a4TE€HO» CTaBUTCA, €Cln
CTyOeHT gaet > 80 % npaBUIibHbIX OTBETOB Ha BOMPOCHLI TECTA.

Komrinekmsl KUM u eapuaHmbl KOHMPOIibHbIX 3adaHul, mem pegepamos U Kypcosbix pabom.

KomnnekT TectoB N2 1
YTBEP>XOAKO
3asenyowni kacbegpom
duanyeckon xmmmm
O.X.H., gou. O.A. Ko3agepos
. .2022
HanpaeneHue noarotoeku / cneumansHoctb 04.05.01 - dyHaameHTanbHas 1 NpuknagHas XMMms
OuecunnnuHa dunsnyeckas xmmms
®opma 06yyeHUs o4Has
Bug koHTpons TecT
Bua atTectaumm TekyLias

KoHTponbHo-uameputensHbin matepuan Ne 1
1. AHanuTmMyeckoe BblpaXeHWe NepBOro Havana TepMoaMHaMuKy B AndpdepeHLumansHoi hopme MOXET ObiTb 3anmMcaHo
cnegyowmm obpasom:

0Q=dU + oW .
O6bsicHnTe, Nodemy Ana anemenTapHbix npupawernin Q,U W ncnonbayiotes pasHbie cumsonbi.

2. [okaxuTe, 4To TennoTta n pabota ABnNAOTCA PYyHKUMAMU npouecca. B kakom n3 npoueccoB paboTa paclumpeHnsa naeanbHoro
ras 6yget 6onbLue:
a) B N30TEPMUNYECKOM;
©0) B agnabaTmyeckom.
3. [Moyemy cyuiecTByeT pasnmune Mexay TennoBbiMu 3dhhekTaMmm XMMNYECKUX peakumii NpyM NOCTOSTHHOM AaBneHnn n
NOCTOSIHHOM O0Bbeme?
4. DHTanbMMsa XMMUYECKOW peakumMn paBHa ee TeNoTe Npu NoCTOSHCTBE:
a)V, T,
06)P, T;
B) UHbIE MapameTpbl N UX COYETaHWS;
r) HUKOr4a He paBHa.
5. OtHoweHune C,/C, BCerga:
a) 6onblue eguHULbI;
6) MeHbLUe eanHNLbI;
B) paBHO eaQuHu1LE.
6. Tennosow adhpeKT XMMNYECKOWN peakumm C pOCTOM TemnepaTypbl:
a) Bcerga noBbllLAeTCs;
0) Bceraa ybbiBaeT;
B) HE U3MEHHAETCS;
) MOXEeT KaK NoBbILAaTbCS, Tak 1 ybbiBaTh.
7. [N KakoM-TO CONM SHEprns paspyLUeHUst KpUCTanmnmM4eckon pewwetkn 6onbLue, 4eM CymMMapHas TennoTa conbBaTauum
KaTuoHa v aHvoHa (no moaymnto). MNMpouecc pacTBopeHns Conu:
a) 9K30TEPMUYEH;
6) aHOOTEPMUYEH;
B) Tennosow adppeKT OTCYTCTBYET.
Mo4emy Tennota HEMTPaANU3LUN CUMNbHBIX KUCIIOT OAMHAKOBA, HO OTNIMYAETCA b TENMOThl HEMTpanuaauum cnabbix KUCNOT?

© ®

. JokaxuTe, 4TO ANA MOMA UaearnbHOro rasa Cp — Cv =R.

MpenopgaBaTens K.X.H., gou. E.B. BobpuHckas
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HanpaeneHue noarotoeku / cneumansHoctb 04.05.01 - dyHaameHTanbHasa v NpuknagHas XMMms
OuecunnnuHa dunsnyeckas xmmms

®opma 06yyeHns o4Has

Bug koHTpons Tect

Bug aTtTectauum TekyLas

KoHTponbHo-u3mepuTtenbHbIi MmaTepuan Ne 2

—

. QHTPOMUSA CaMOoMpPOM3BOSIEHOMO NPoLEecca B N30NIMPOBAHHOW CUCTEME:
a) noBblLLaeTCs;
6) ybbiBaeT;
B) HE U3MEHSETCS.

YTBEPXIOAIO
3asenyowuii kadhenpo
dusnyeckomn xmmmm
O.A. Ko3agepos

. .2022

2. Mpn M30TEPMUYECKOM CMELLIEHWUMN Fa30B SHTPONKUSA:
a) noBblLLaeTCs;
0) ybbiBaeT;
B) HE U3MEHHAETCH.
3. Yro 6onblie aHTponua 1 MOnb KpMCTanNMYeCcKoro BeLEeCTBa Unm 3HTponusa 1 Morb ero napoB Npw Tou e TemnepaType?
4. Tlpn n30TEPMUYECKOM PaCLUMPEHUN uAeanbHOro rasa BHYTPEHHSAS 3HEeprus, Kak M3BEeCcTHO, OCTaeTCcsa NocTosiHHOW. Toraa,

cornacHo 1 Havany TepmopuHamukn, Q =W | 1.e. Bca Tennota, noggoammas k rasy, nepexoaut B paboTy. He npoTsopeunt

N1 3TOT BbIBOA 2 Havany TepMoAHaMUKK, YTBEPXKatoLLEMY HEBO3MOXHOCTb MOMHOMO NpeBpaLleHns TennoTbl B paboTy?
5. O BO3MOXHOCTM NpPOTEKaHWS XMMWYECKOM peakumn B 3akpbiTom cucteme npu P;T = Const cnegyetr cyautb NO 3HaKy

N3MEHEeHUA:
a) sHTponuu;
0) aHTanbnuy;
B) aHepruu ['Mb66ca.
. MokaxunTe obwmn BMg 3aBUCMMOCTM aHeprm Mnbbca oT ecTeCTBEHHbLIX NEPEMEHHBIX.
. QHeprusa MN'bOca B xo4e camonpoun3BosibHOM XumMuyeckon peakumm npm P;T =Const:
a) nosbILLAeTCS;
6) ybbiBaer;
B) HE U3MeHHEeTCS.

~ O

8. lNMpwu nocToAHCTBE Kaknx napameTpoB YObInb 3HTaNbLNMM XMMUYECKOW peakLmm paBHa ee MakcMmarbHOWN nonesHown paboTe:

a)V, S;
6) P, S;
B) MHble NapamMeTpbl K UX COMETaHMS.

9. B yem cx0aCTBO U pas3nNMymsa MNOHATUI: (PYHKLMA COCTOSIHUSA, XapaKTepucTuieckas yHKLMSA, TEpMOSNUHAMUYECKMI NOTeHunan?

Mpenopaeatens K.X.H., gou. E.B. BobpuHckas

O.X.H., OoLL.

HanpasneHnue noarotosku / cneumansHoctb 04.05.01 - dyHgameHTanbHasa v NpuknagHas XMMmms
OucumnnuHa dusnyeckasa Xummus

dopma obyyeHus ovHasi

Bug koHTponsa TecT

Bup atTecTauum Tekylas

KoHTponbHO-uameputenbHbin matepuan Ne 3

1. CTaHAapTHBIN XMMWYECKMIN NOTEHLMAn KOMNOHEHTa onpegensercs:

a) temnepartypon T;

6) naBneHnem P;

B) aKTUBHOCTbLIO (KOHLEHTpaunen);

r) coyeTaHnem aTMxX napameTpos.
2. CnpaBegnueo nu ypaBHeHve [nb6ca-[iorema AN XMMWYECKMX MOTEHLManoB?
3. B npouecce ocmoca Yepes nonynpoHvLaemyto MembpaHy MNpOHUKaeT:

a) pacTBOpPEHHOE BELLECTBO;

YTBEPXXOAKO
3aBsenyownii kadbegpon
duranyeckon xmmmm
O.A. Kosagepos

. .2022



0) pacTBopuUTEnD;
B) pacTBop.
4. Kak n3MeHsieTcs XMMUYeckuii NoTeHUMan KOMMOHeEHTa B NpoLiecce CaMornpou3BOSibHOMO nepexoda M3 ogHoun dasbl B Apyryto B
reTeporeHHon cucTeme:
a) nosblLLaeTCs;
0) yObIBaeT;
B) HE M3MeHsIeTCs.
5. B kakom crny4yae pacTBOPUMOCTb ra3a B XWMOKOCTU GorblLue:
a) B nagearnbHOM pacTBOpE;
6) Npy NONOXWTENbHbBIX OTKIMOHEHUSIX OT NAeanbHOCTY;
B) NP OTpMUATENbHbIX OTKMOHEHUSIX OT naeanbHOCTU.
6. [Onsa pactBopa Belwlectea A B pacTBoputene B BepeH 3akoH 'eHpu. Kak cBA3aHbl Mexay cobol cTaHOapTHble XMMUYecKue
noTeHumansl BewecTsa A B napoBom 1 xuakon dasax?
7. Ha pgmnarpamme cocTosiHUsi TeMnepaTypa-cocTaB ABYXKOMMNOHEHTHOW CUCTEMbI MMEOTCS TOYKM, A5 KOTOPbIX CTeNeHb cBoboab!
paBHa AByM. KakoMy uncny paBHOBECHbIX a3 OHa OTBeYaerT:
a)1;6)2;8)3;r)4.
8. lMouemy kpuBas cybnumaummn Ha P-T guarpamme Og4HOKOMMOHEHTHOWM CUTEMbI BCEraa Kpyye, YeM KprBas ucnapeHus?
9. lNoyemy HabnAaeTCA KPMOCKONUYECKNA 3hEKT?

MpenoaasaTens K.X.H., gou. E.B. BobpuHckas

YTBEPXIOAKO
3aBepyowmn kadegpon
uanyeckon xmmmm
O.X.H., Aou. O.A. Kosagepos
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Hanpaenexwe noarotosku / cneumansHocTb 04.05.01 - ®yHaameHTanbHas v NpUKnagHas XuMns
Iucumnnuna dusnyeckas xumus
®opwma 0byyeHns oyHas
Bug koHTpons TecT
Bwp atTecTaumm TekyLas

KoHTponbHo-u3meputenbHbin matepuan Ne 4

1. Kak aHeprua N'mb6ca xmmmnyeckon peakumm M3MEeHSIeTCs C POCTOM aKTUBHOCTM (KOHLIEHTPaLMKM) UCXOOHbIX BELLECTB:
a) MOBBIIIIACTCS;
0) yObIBaeT;
B) HE U3MCHSACTCA.
. Kak aHeprua N'mbbca xummnyeckon peakumm M3MeHseTcs ¢ pOCTOM TemnepaTypbl:
a) NoBbILIAETCS;
0) ybbiBaeT;
B) HE U3MEHsIeTCs;
) MOXET MEHATLCH CMOXHbIM 06pasom.
3. KoHcTaHTa paBHOBECUSI XMMWUYECKOW peakLmum C pOCTOM TEPMOANHAMUYECKON aKTUBHOCTM UCXOOHbIX BELLECTB:
a) nosblLLAETCS;
6) ybbiBaeT;
B) HE U3MEHSIETCS.
4. KoHcTaHTa paBHOBECUSI XMMUYECKON peakunm U3MEHSIETCA C POCTOM TEMNePaTypbI:
a) nosblLLaETCS;
6) ybbiBaer;
B) HE M3MEHSsETCS;
r) OTBET 3aBMCUT OT 3HaKa TeMsIoBOro acpchekTa.
5. C pocToM KOHIIEHTpPAIlK PEareHTOB PaBHOBECHBII BBIXOA MPOIYKTOB XMMUYECKON PEaKIiu:
a) MOBBIIIAETCS;
0) yObIBaeT;
B) HE U3MEHSETCS.
6. C yBenuyeHnem OaBneHUs PaBHOBECHBIN BbIXOA NPOAYKTOB XMMUYECKOW peakLuum:
a) nosblLLAETCS;
6) cHwxaeTcs;
B) HE MeHsIeTCS;
r) meHsieTcs 6onee CroXxHbIM obpasom.
Kak 1 B kKakux peakuusix gaBreHne MOXeT NOBMUSTb Ha BbIXOL MNPOOYyKTOB?

N

®© N

Bcerna nn CyLLEecTByeT pasnuune Mexay KoHcTaHTamm pasHosecus K p ¥ K.?

9. HanuwwuTe BbIpaxeHUs Ans 3akoHa AeNCTBUSA Macc.

Mpenoaaeatens K.X.H., gou. E.B. BobpuHckas



YTBEPXIOAIO
3asenyowuii kadenpo
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KoHTponbHo-uameputenbHbin matepuan Ne 5

1. D.J'Iﬂ CaMonpoun3BOJiIbHOro Te4YeHusa XUMUYECKON peakunn HeOGXO,CI,I/IMO, 4YTOObI npounseeneHne XmMMm4eckoro cpoacrtea Awn
ckopocTu peakuum V 6bino:
a) paBHO Hyrio;
6) 6onbLue Hyns;
B) MEHbLUE Hyn4.
2.. Jlns XapaKTepUCTHKY PAaBHOBECHS! XMMUUECKOH peakI[uy HeoOXOIMMO BBITIOTHEHHE yciIoBust A-V = 0, T1ie A - XUMHYECKOe CPOJICTBO,
V - CKOpOCTh XUMHYECKOH peaknny. Kakum TpeGOBaHMSM 3TO YCIOBHE COOTBETCTBYET:

a) A>0, V=0;
6) A=0, V>0;
B) A=0, V=0.

3. OHeprusa akTMBaLumn XMMMUYECKON peakuMn € pocToM Temnepartypbl:
a) Bcerga noBbILAETCS;
0) Bcerga yobiBaerT;
B) HE U3MEHHAETCS;
r) MOXeT MeHATbCH Bonee CrnoxHbIM 06pasom.
4. CKOpOCTb XMMWUYECKOW peakLum Npu yBENMYEHUN ee SHEPrMM akTBaLmu:
a) nosbILLAeTCS;
6) ybbiBaer;
B) HE U3MeHHEeTCS.
5. Xumunyeckas peakumsa npoTekaeT vyepes nocregoaTtesibHble ctagnn. CKopocTb peakumn B LIENoM onpeaenseTcs napamerpamu:
a) camon BbiCcTpon ctaguu;
6) camon meaneHHon cTaguw;
B) He 3aBUCUT OT NapameTpoB OTAEMNbHbIX CTaAWN.
. Kakas cranus cuntaercs TMMUTHPYIOLIEH B CHCTEMax MapajuleNbHBIX U MOCIEI0BATENbHBIX PEAKIIHiA?
. MoxeT 11 nmopsioK peakuuu ObITh HYJIEBBIM, IPOOHBIM, OTPULATEIBHBIM?
. O6cynuTe MpaBUIBHOCTH YTBEPXKICHUS;, OCKOJIbKY KaTaJIM3aTOp HE 3aUChIBACTCS KaK PeareHT B CyMMapHOM CTEXHOMETPHUUECKOM
YpaBHEHUHU XAMHYECKOM PpeaKyy, KOHLUCHTpAUA KaTaJIu3aTropa HE MOXET BXOAUTHh B KHHETUYECKOE YPaBHEHHUEC.
9. KakoBa posib MaKpOKHHETHYECKUX IPOLIECCOB B TE€TEPOTeHHOM KaTauze?

[C BN o)}

Iperonasares K.X.H., 1o11. E.B. BoGpunckas



KomnnekT TectoB Ne 2
YTBEPXIOAIO
3aseayowuii kadhenpo
dusnyeckomn xmmmm
O.X.H., gou. O.A. Ko3agepos
. .2022
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Oucumnnnuna Gusndyeckas xummus

®opma 0byueHnst ouHas

Bwp koHTpons Tect

Bwp atTecTaumm TekyLas

KoHTponbHo-U3MepuTenbHbIK maTepuan Ne 1
1. Kakoe n3 yTBepXaeHuin HEBEPHO:
a) BHYTPEHHUI noTeHuman asbl CyMMUPYETCH U3 BHELLHErO N MOBEPXHOCTHOIO;
6) BHELWHWUIA NoTeHUuman dasbl CyMMUPYETCS U3 BHYTPEHHEro 1 [anbBaHn-NoTeHuMana Ha rpaHuue ¢as;
B) ManbBaHU-nNoTeHUMan Ha rpaHuue a3 cymmupyeTcst 3 BonbTa-noTeHumana u ckayka AByX NOBEPXHOCTHbIX
noTeHUMarnos.
2. Kakasi 13 siyeek ONns onpedeneHvst 4ucen nepeHoca WMOHOB metogoMm [utTopda obsizaTenbHo Tpebyet onpegerneHus
NPONYyLLEHHOro 3MNeKTPMYECcKoro 3apsaaa:
a) ¢ Cu-aHogom n Pt-katogowm;
6) ¢ Pt-aHogom u Pt-katogowm;
B) 0be;
r) HW ogHa He Tpebyer.
3. B conbBaTtHOW 060mo4Kke Kakoro n3 ByX WMOHOB C Z3 =Zp COAEPXUTCA Oornbluee YnCNo MOMEKyn pacTBopuTens:
a) y MoHa ¢ BOnbLUMM KPUCTAmNNOXMMUYECKUM Pagnycom;
6) y MoHa C MEHbLUMM KPUCTANIOXUMUYECKUM PafnyCcoM;
B) HE 3aBUCUT OT pasMepa UOoHa.
4. Kakoe 13 yTBep>XOEHWIN BEPHOE:
a) 4BOVHON 3NEKTPUYECKUI CNOW BO3HMKAET U3-3a NnosBneHus [FanbBaHu-noTeHuuana Ha rpaHuue gas;
6) ManbBaHW-NOTEHUMAN BO3HWKAET B XO4€E NPOCTPAHCTBEHHOIO pasaenieHns aIeKTPUYECKUX 3apsaoB Ha rpaHuue das;
B) oba BEpHbI.
5. MNpouecc anekTponMTUYeckon aguccoumaumm conn onuceisaetca ypasHeHmem: KA=v.K**+v_A#z=  Kakas TepmoamHammyeckas
aKTMBHOCTb MOXET OblTb OLIeHeHa 3KCnepuMeHTarbHO:
a) conv (as);
6) cpenHe-MoHHas (as);
B) KaTWOHa (a+) unu aHvoHa (a-).
6. Kakasi u3 cuctem npencraBnsieT paBHOBECHbIV OKUCIIUTENbHO-BOCCTAHOBUTESbHbIN SMEKTPOA:
a) Cu | Cu*, Cu?*;
6) Pt | Cu*; Cu?;
B) Pt | Ag*, Cu®*.
7. B teopuun [ebas-Xiokkens cpegHe-MoHHOro KoadduumneHTa akTMBHOCTU pasMep "noHHon atmocdepbl" (aebaesckuii paguyc
3KpaHMPOBaHMWH) C POCTOM KOHLEHTPALIMN NOHOB:
a) nagaer;
6) pacrer;
B) HE U3MeHHAEeTCS.

8. HanpsikeHne uenu My | L1 || L2 | M2 6onblue Hyns, a uenu My | Lo || L1 | M1 meHbLie Hyns. Kakas u3 uenen 3anvcaHa BepHO:
a) nepsasi;
6) BTOpas;
B) HM ofHa.
9. Mpwu 298 K noHHbIE NponsseaeHns Boabl 1 aTunosoro cnvpta Ky (H20)=10"* n Kw(C2HsOH)=1072°. B HeiTparnibHOM BOOHOM U
3TaHOMbHOM pacTBOpax OAUHAKOBOW KOHLIEHTPaLIMKN KakoW-nnbo CUNbHON Conu:
a) pH(H20)>pH(C,HsOH);
6) pH(HzO)<pH(C2H50H);
B) pH(HzO):pH(CszoH);
10. Kakoe u3 cienyromux BeIpaKEHHH HE sBisieTcsl ypaBHeHneM [ mb0ca-I ensMromnpia:

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

11. MonsipHasi aneKTponpoBOAHOCTb pacTBOPa 3MEKTPONMNTa YBENMYMBAETCS C POCTOM TeMnepaTypbl. 3TO 06yCNOBMEHO MMaBHbIM
obpasom:

a) U3MEHEHEM MexaHn3Ma nepeHoca MOHOB;

6) CHWKEHMEM KMHEMATUYECKOM BA3KOCTMY;

B) UBMEHEHNEM OUINEKTPUYECKOW NMPOHNLLAEMOCTM.
12. Tok obmeHa anekTpoxummnyeckon Ox,Red-peakuum:

a)He 3aBWCUT OT aKTMBHOCTEN peareHToB;

6) 3aBMCUT OT aKTMBHOCTM 06OMX peareHToB;

B) 3aBMCMUT OT aKTUBHOCTW IULLb OOHOIO U3 PeareHToB.

MNpenogaBaTtenb O.X.H., oou. Kosagepos O.A.
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KoHTponbHO-n3mepuTenbHbIiA maTepuan Ne 2
1. KoHcTaHTa M cTeneHb Auccoumaunmn 3nNeKTPoNnUMTUYECKoW Amccoumaumn crnaboro 3nekTponuta CBsidaHbl COOTHOLLEHUEM:
K=0?C/(1-a.). Mo mepe pocTa KoHUeHTpauumn pactsopa C 4to npomsongeT ¢ K:
a) yBenuuunTcs; 6) ymeHbLIMTCS; B) HE M3MEHUTCS.
2. Mpwv gnddy3nm KaTnoHa 1 aHMOHa B BOGHOM pacTBOpe CUMbHOTO 3M1EKTPONUTa CKOPOCTU ABMXKEHWUS MOHOB OYeHb ObICTPO
BbIPaBHMBAIOTCH. JTO CBA3aHO:
a) ¢ BbipaBHMBaHMEM KO3 DULMEHTOB AN dY3nKN NOHOB;
6) C BbpaBHVMBaHMEM UX KOIMDULIMEHTOB TPEHUS;
B) C HAJIO)KECHHUEM MUT'PALIMOHHOT'O ITOTOKA, BBI3BAHHOI'O I'PaAUCHTOM L[I/I(fl)cbyl’,I/IOHHOFO IIOTCHIIMAaJIa, Ha I[H(b(byBHOHHBIﬁ IIOTOK;
T') ¢ 00pa30BaHMEM HOHHBIX JBOHHHUKOB.
3. B kakux pacteoputensax noHsl HzO* n OH™ He obnagaloT aHOMarbHO BbICOKOWN 3MEKTPONPOBOAHOCTBIO:
a) NpoTOUINbHBIX; ©) NPOTOreHHbIX; B) anpOTOHHbIX.
4. Bo3HUKaeT JI1 ABOMHON 3/IEKTPUYECKUI CIIOH Ha TPaHMIIC TUIATHHBI ¢ a0COIFOTHO YUCTON BOJION:

a) na; 0) Her; B) BO3HHUKAET, HO OBICTPO MCUE3aeT.

5. Kakow 13 napameTpoB rugpatauum oTAEeNbHOro MoHa MOXET ObITb OnpegeneH akCnepMMeHTanbsHo:
a) peanbHasi TennoTa ruaparauuu;
6) xMMmn4yeckas TennoTa rngparaumu;
B) HW OOVH.
6. MNoTeHumnan kakoro u3 anekTpoaoB He 3aBucuT ot pH cpeapl:
a) BOOOPOSHOrO;
6) XMHITMAPOHHOrO;
B) KarnomenbHOro;
I) CTEKNSAHHOrO.

7. Kakoe 13 ycrosuin Bbibopa cTaHAapTHOrO COCTOSIHMSA AJ1s1 KOMIMOHEHTOB pacTBoOpa SNeKTPoNnMTa sIBNSIETCH BEPHbIM:
0 0 0 0 0 0
ajanp #a, =a_; 6)ay =a, #a_;
B)ag:agzag; r)ag;tai’;ta?.
8. Ha ocHoBe kakoro coegmHeHnst MOXeT ObITb 3roToBneH anektpog Il poga, obpatMmeinn no noHam Br—:
a) LiBr; 6) KBr; B) AgBr.
9. [1nsa pacteopa 1 monb/n NaSO4 + 1 monbk/n HSO4 MOHHasA cuna paBHa:
a) 4 monb/n; 6) 5 monb/m; B) 6 monb/n.

10. Kakoe w3 BblpaxeHWn JaeT BenuuvHy [anbBaHW-noTeHuMana Ha rpaHuue a3, ecnu Ha Hel MOeT ArEeKTPOXMMUu4YecKas
peakuusi:

l ~ ~ o
a) arp :_;{Z(Hivi)ﬁ _Z(Pi‘/i) :| 6) Sup = _1F|:Z(uivi)ﬁ _Z(“ivi)a:l
i i VA i i

1 B
_ ~ ~ \a
B) 8oip =~ 2 @) =2 (@)
ZF i i
11. CraHmapTHBIii 3EKTPOHBIN MOTEHIMAT BOAOPOAHOrO 3JIEKTPO/IA MOJAral0T PABHBIM HYITIO MPH:

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

12. Y nenbHast 3l€KTPONPOBOJHOCTD BOIHOI'O PACTBOPA CHIIBHOTO JIEKTPOJINTA C POCTOM €TI0 KOHLICHTPAllMd BHAYaje pacTeT, a 3aTeM
cHKaeTcs. [TosBIIeHNEe ydacTKa CHIDKEHHSI 00YCIIOBJICHO:

a) I3MEHEHHEM MeXaHH3Ma MUTPAIIMOHHOTO MIEPEeHOCa;

6) U3MeHeHNeM Yncna HocuTeneii 3apsaa;
B) HapacTaloLLMM BMUSIHUEM MEXUOHHbIX B3aUMOAENCTBUIA.

MpenogaBaTtesnb O.X.H., oou. Kosagepos O.A.
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Hanpaenerue nogroTosku / cneuvmanbHocTb 04.05.01 - PyHaameHTanbHas v NpuknagHas Xumns
[Oucumnnuna Gusndyeckas xummus

®opma 0byueHnst ouHas

Bwup koHTpons Tect

Bwp atTecTaumm TekyLas

KoHTponbHo-u3meputenbHbIN maTepuan Ne 3

1. DHeprusa Kakoro U3 Mexx4acTU4HbIX B3aUMOAENCTBUI B pacTBOpe 3NekTponuTa Hanbonee pe3ko 3aBUCUT OT PacCTOSIHUST MeXay
yactuuamu:
a) OAMNOMb-ANNOSNbHOrO;
6) MOH-OUNOSLHOrO;
B) NOH-MOHHHOTO.
2. VIoH-noHHOe B3anmopencTeve npu anddysumn MoHOB B pacTBOpeE anekTponuTa:
a) npoaBndaeTca cunbHee, Yem npu Mmurpadmm,
6) nposiBnsieTcst cnabee, YeM Npu MUrpaLmu;
B) BOOOLLE He urpaeTt ponwu.
3. Pasnuyarotca nu HanpspkKeHNs aNeKTPOXMMUYECKNX Lienen:
(-)Pt|Mz|L| Mz Pt(+) (-) Pt] Mz | Mz | L| Mgz, Pt(+)
a) Aa;
0) HeT;
B) pasnuyarTcs No 3Haky, HO He Mo BENNYUNHE;
r) pa3nuyaloTCa Kak Nno 3HaKy, Tak 1 No BENMYMHE.
4. Pasnuune mexay XMMUYECKMM U 3MEeKTPOXMMUYECKMM MOTEeHLUManaMn MOHOB i-ro copTa 06A3aTenbHO HYXKHO y4uTbiBaTb Npu
onucaHun paBHOBECHbLIX MNPOLIECCOB:
a) B obbeme pactBopa INeKTponuTa;
6) Ha rpaHuue pasgena nposogaLwmx das;
B) B 06omx criy4asx.
5. Onektpogom | pona aensetcs:
a) Ag | AgCl | CI—; 6) H* | H2; B) Ag* | Ag; r) Cu?* | Cu".
6. KoathhunUMEHT aKTMBHOCTU MOHA C POCTOM €ro KOHLEHTpaLun B pacTBOpe:
a) Bceraa noBbILLAeTCs;
6) Bcerga ybbiBaer;
B) HE U3MEHHAETCS;
r) CHUXXaeTcs, a 3aTemM BO3pacTaer.
7. CpenHsasa aHeprusa KakMx B3aMMOAEeNCTBUI ABNSeTCA 00bEeKTOM pacdeTa B Teopum [ebasi-Xokkens:
a) VIOH-NOHHBIX; 6) VOH-ANNONbHBIX; B) OMNOIb-ANNOSbHbIX.
8. BydbepHbim fenicTBnem obnagaet cMech okcarnaTa Kanus C :
a) CONsiHOM KMCIOTOW; ©) NMMMOHHOW KNCMNOTOW;
B) LLIaBENEeBOW KNCNOTOW; I) YKCYCHOW KMUCIOTOMN.
9. B peakuun npotonutuyeckoro pasHoecnst CH;COOH+H,F, = CH;COOH;™ + HF,~  ponb KMCNoT urpatoT:
a) CH3COOH n H2F2;
6) CH3COOH,~ 1 CH3COOH,;
B) HoFo n CH3COOH2_;
F) H2F2 n HFz_ .

10. B ocHOBHOM ypaBHEHHH 3JIEKTPOXUMHUUECKON TEPMOIUHAMUKY [Tl HAIPSDKEHUS TalIbBAHUYECKOH 1enu BennyrHa AG npeacTaBiser:

a) csoboaHyto aHepruto [mb6ca aHoaHOW peakuny;

6) cBoboaHyto aHepruto [Mb6ca KaTogHONM peakumu;

B) cBOGOAHYIO aHepruto M'Mbbca BpyTTO-XMMMYECKOW peakumm.
11. CvnbHO pa3baBneHHble BoAHbIE pacTBOPbI criabbix KMCMOT (KOHCTaHTbl auccounauum Ki n Kz) MMeroT ogHy n Ty XXe MONSApHYo
KOHUeHTpauwuo. Ecrnn Ki1>K;, To:

a) pHi>pHy; 6) pHi<pHy; B) pH1=pH>;
12. Hanpsixenue uenu Cu/ Cu?* / Hg(Cu), Cu:
a) NONOXUTENBHO; 6) oTpruaTensHo; B) paBHO HymHo0.

MNpenogaBaTtesnb A.X.H., gou. Koszagepos O.A.
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KoHTponbHo-U3MeputenbHbIKN maTepuan Ne 4
1. KoHcTaHTa rmaponumaa conm crnaboi KUCTNOThl U CUIbHOTO OCHOBAHWS OMUCHIBAETCS COOTHOLLIEHVEM:
a) Kr=Kw/Knancc;
6) Kr=Kw-Kgycc;
B) Kr= Kpuce/ Kw;
2. MNpyv NoMOLLM KaKOro 3MEKTPOAA HEMb3s NOTEHLMOMETPUYECKM ONPeaeniTb KOHLEHTpaumo pacteopa HCI :
a) CTEKIMSAHHOrOo;
6) XMHMMAPOHHOTO;
B) PTYTHOCYIb(aTHOrO.

3. CraHpapTHas nroTHOCTb Toka obmeHa 1 ABYX PasHbIX MOHHO-MeTannMyeckux anexkTpofos pasHa 107 Alcm® u 103 Alcm?.
Kakoi 13 3TuX anekTpoaoB XapakTepuayeTcs NOBbILLEHHLIM NOMNAPM3aLIMOHHBIM CONPOTUBIEHNEM CTaauM Nepexoda 3apsiaa:

a) C Hu3kum 1 ; 6) c BbICOKUM 1 ; B) He 3aBUCUT OT 1.

4. MNosiBneHne ABOWHOMO 3NIEKTPUYECKOrO CIosi Ha rpaHuLie pasgena MeTans- BoAHbIA pacTBOp 3NekTponuTa obycroBneHo:
a) paCTBOPEHUEM MeTanna; ©) agcopbunert MOHHbLIX KOMMOHEHTOB PacTBOpa;
B) agcopOumen monekyn Bogpl; r) BCEMW STUMW MPUHMHAMMU.
5. Yem npuHUMNnanbHO OTNINYaKTCA XMMUYEeCKMe Lenm OT KOHUEHTPaUNOHHbIX:
a) Hann4nMeM unm OTCyTCTBMEM CKadka MoTeHUMana Ha rpaHule pasgerna pacTBOpOB;
0) xapakTepoM TemnepaTypHON 3aBUCUMOCTU HaMPSPKEHNS Lienu;
B) pasnuynem MeTansoB aHoda U katoaa;
r) NOPSOKOM 3anucy NEMEHTOB LIeMnMu.
6. K kakoMy Tvny noTeHuuanoB OTHOCMTCH noTeHuman [JoHHaHa:
a) BonbTa-noteHuman;
6) MNanbBaHW-NoTeHumnan;
B) 9NEKTPOAHbIN NOTeHumarn;
r) peanbHbIN NOTeHuman.
7. OddekTbl aNeKTPOHOPETUYECKOTO U PerakCaLMOHHOTO TOPMOXEHUSA NPY MUrpaLumn MOHOB B PacTBOPE S1EKTPONMTa C pOCTOM
€ro KOHLeHTpauum:
a) HapacrTatorT;
6) cHwxKaloTCS;
B) KOMMNEHCUPYIOT Apyr Apyra.
8. Ha xaToaHO# noysipu3almoHHON KPUBOM HETIOABMIKHOTO 3JIEKTPo/ia OOHApykeHa 001aCTh OTHOCHTENBHOM HE3aBUCHMOCTH TUIOTHOCTH TOKa
OT MepEeHaIPSHKEHNUS, IPUYEM BpallleHHe 3JIeKTPO/a NPUBOAUT K POCTY IUNIOTHOCTH ToKa. KuHeTHKa KaTOIHOW peaKium:

a) anddy3noHHas;
6) anekTpoxnMnyeckas;
B) XMMMYeCKasi;
r) KpUcTannU3aunoHHas.
9. Mo mepe HacblweHus BogHoro pacteopa KCl KMCropoaoM CKOPOCTb KOPPOo3un Meau:
a) He MeHdAeTCs; 0) pacrer; B) nagaer.

10. Mpasuno KonbpayLwa AO = V+A+ + V_/A _ npumensietcsi k pacTBOpaM CUrbHbIX SMEKTPOSTOB:

a) MoBbIX KOHLEHTPALIMI;
6) pasbaBneHHbIM;
B) KOHLLEEHTPUPOBAHHLIM.
11. K kakomy Tuny dpmamyeckux uenemn otHocuTes uenb (—)Pt, Cuaiy | Cu* | Cuoo), Pt (+):
a) rpaBuTaLMOHHas;
6) annoTponHas;
B) kpucTannorpaduyeckas.
12. 3dbpekT Papages B crnabbix anekTponTax 0bycrnoBreH:
a) UIBMEHEHMEM MOABWKHOCTM MOHOB C HAMPSPKEHHOCTbLIO 3MEKTPUYECKOro NOJs;
6) M3MEHEHNEM CTEMNEHW ONCCOLMALMM C HAMPSPKEHHOCTbIO MOMS;
B) U3MEHEHMEM NOABWKHOCTM MOHOB C YacTOTOWN NEPEMEHHOIO TOKa;
r) U3MEHEHNEM CTENEHWN AMCCOLMALIMM C YacTOTON Toka.

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



Box~NoGoh~hwbE

TunoBble 3agaHusa ona KOHTPOJIbHbIX pa60T

KoHTponbHas pa6oTa Ne 1
1. HanTtn ctaHgapTHYO MONSIPHYIO SHTanbnuio obpa3oBaHMa aMMmaka Ha OCHOBaHUWN JAHHbIX O

peakuusx B razoson case:

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

Mmonw !

6) 4NH,+30,=6H,0+2N,, A H,,,=-1530,26 Kl

Mone "

2. Okeug ptytm guccoummpyet no peakuumn 2HgO(tB.) O 2Hg(r.) + Ogz(r.). MNpu 693 K

AasrneHve guccouuaumm pasHo 51596 MMa, a npu 723 K — 107991 lNa. Paccuutatb: 1)

KOHCTaHTbl paBHOBECUA MNPU 3TUX TeMNepaTypax; 2) 3HTanbLNUIO gnccounaumm 1 mornb HgO

KoHTponbHasa paboTta Ne 2
1. lNpenenbHaa MonsipHas anekTponpoBogHocTb pactBopa KCIOs npu 18°C coctaBnser

122,7-10* Om'-m?monb™. Yucno nepeHoca noHa ClO; paBHo 0,479. HaiiTu npeaenbHble

AneKkTpmnyeckne noaBmMxXHOCT NOHOB B pacTBope.

0
2. Bbluncnutb Eoz,Hzozwm

ans peakuumn Oz + 2H30* + 2e~ = H202 + 2H20, ecnun ana peakuyun Oz

+ 4H50* + 4e~ = 6H:0 Eg 4y opr =1.229 B; H;0; + 2H30* + 26~ = 4H:0 Ef o 1 op =1 776 B.

BapuaHTbl TeM KypcoBbIx paboT

ONEeKTPOOKUCIIEHNE OPraHNYeCcKOro BelecTBa Ha MeTanInyeckom U CnriaBHOM 3reKkTpoae
ONeKTPOXMMUNYECKNEe CBOMCTBA BOAHbIX PACTBOPOB OPraHUYEeCKMX KUCMOT
ONeKTPOXMMUYeCKne CBOMCTBa BOAHO-OPraHNYEeCKMX pacTBOPOB OPraHUYeCcKnx KUCnoT
ONeKTPOXMMMNYECKNE CBOMCTBA BOAHbLIX PACTBOPOB HEOPraHNYECKUX KUCIOT
KoHCTaHTbl paBHOBECUST NEKTPOXMMUYECKMX MPOLECCOB
Koppo3noHHOe noBeaeHe MeTarnsoB v CNaBoB B BOOAHbIX pacTBOpax
Koppo3noHHOe noBeaeHe MeTansoB v CNaBoB B BOAHO-OPraHNYeCKUX pactBopax
OunddysmoHHasa KMHeTUKa KaToOQHOIo ocaxaeHna meTanna
AHOAHOE pacTBOpeHMe cnnasa B BOAHOM pacTBope

. Onpegenenune koaddpuumeHTa anddysnm NoHOB MeTarna B BOAHbIX pacTBOpax 3N1EKTPOXUMUYECKUMN
mMeTogamum

11. M'anbBaHW4ecKmne anemMeHThl



KpuTepuun oueHUBaHuUsi KypcoBon paboTbl

KpVITepl/IVI OLEHMBaHNS KOMMNETEHLNNI

YpoBeHb
cchopmmpoBaH
HOCTH
KOMMNeTeHLUN

LLIkana oueHok

OO6yyvatomncs CaMOCTOSATENTbHO nogovipaet METOANKY
NpoBedeHns  SKCNepuMeHTa,  MNPOBOAUT  JKCMEPUMEHT  C
cobnogeHneM  HOpPM  TeXHUKM  ©e30onacHoCTW,  NpUMeHsieT
CTaHA4apTHOe nporpamMmmHoe obecneveHne 1 crneLmanm3npoBaHHble
6as3bl  OaHHbIX, a Tawkke TeopeTudeckue Mogenu U
nonyamnupuyeckne Metodbl npu  obpaboTke  pe3ynbTaTos,
rPamMOTHO MHTEPNPEeTUPYEeT pe3ynbTaTbl IKCMEPUMEHTA, ONMpasicb
Ha 6a3oBble 3HaHWMs B 06nacTM U3NYECKOM XUMUKM  W©
anekTpoxumuuy, copmynupyet BbiBogbl. Odopmnsaer oTyeT no
pesynbtatam paboTbl NO cTaHOapTHoOW dopme C  y4yeToM
TpeboBaHun  Oubnuorpadmyecko  KynbTypbl,  npeacTaBnsieT
npeseHTauuo no teme paboTbl.

MNoBbilLeHH
bIlA
YpOBEHb

OTnn4yHo

O6yyatoLwmninicss ¢ NOMOLLbIO MpenogasaTtens nogbvpaeT MeToAuMKy
npoBedeHUs  SKCNepuMeHTa,  MPOBOAMT  JKCNEPUMEHT  C
cobnogeHneMm HOpM  TexHuWkM  6e3onacHOCTW,  HeyBEPEHHO
NPUMEHSIET  CTaHgapTHOe  nporpaMMHOe  obecneveHne U
crneunanusmpoBaHHble 6asbl OaHHbIX, a Takke TeopeTudeckue
Mogenu u  nomyamnupuyeckme  meToabl  npu  obpaboTke
pesynbTaToB, gonyckaet He3HauyuTenbHbIe oLLINGKK B
WMHTepnpeTauum pesynbTaToB aKcnepumeHta. B odopmneHun
oT4eTa Mo pesynbTatam paboTbl WMMEKTCA He3HavuTenbHble
OTKMNOHEHUsi oT TpeboBaHun cTaHgapToB. [peseHTauus No Teme
paboTbl NpeAcTaBneHa ¢ 3aMedYaHnsaMu.

BasoBbin
YPOBEHb

Xopouo

Ob6yvarowmnca 3atpygHaetTca nogobpate gaxe €  MOMOLbH
npenogasBaTens MeTOAUKY NPOBEAEHUS SKCMEPUMEHTa, NpoBOAUT
3KCMEPUMEHT C CcobnogeHnemM HOpM TEXHWKM ©e3onacHoCTH, He
cnocobeH NPUMEHATb CTaHA4ApTHOE MporpaMmMHoe obecneveHve u
cneumanunsmpoBaHHble 6asbl [aHHbIX, a Tawkke TeopeTudeckune
MOAeNnn W MonyaMnuMpuyeckne  Metogbl nNpu  obpaboTke
pe3ynbTaToB, AOMYCKAET Cepbe3Hble OWWbKM B MHTEprpeTauuu
pe3ynbTatoB  3kcnepumeHta. B odopmneHun oTtyeta no
pesynbtataMm paboTbl MMEKTCS 3HAYUTENbHbIE OTKIMOHEHUs] OT
TpeboBaHui cTaHgapToB. [lpeseHTaumMss no Teme paboThbl
npegcTaBneHa ¢ 3ameyaHusiMu.

MoporoBbin
YPOBEHb

YnosneTeBopu-
TenbHO

O6yvarowmnca He cnocobeH BblOpaTb METOAWKY MpoBeneHUs
3KCMEpPUMEHTa, He cobnogaeT HOpMbl TEXHMKM Ge30nacHoOCTU, He
MOXET NPUMEHATb CTaHOapTHOE MporpaMMHoe obecrnedyeHne u
cneumanunsnmpoBaHHble 6a3bl [aHHbIX, a Tawkke TeopeTudeckune
Mogenu u  nonyamnupudeckme  mMeTodbl  npu  0bpaboTke
pe3ynbTatoB, He BnageeT 06as30BbIMKM 3HaHWAMM B oO6nacTu
dm3nYECKON XUMUM U INEKTPOXUMUM  ANS  MHTepnpeTaumu
pe3ynbTaToB 3KCNEPUMEHTA.

HeyposneTtsopu
-TenbHO

©CeNoGO~ONE

BapuaHTbl TeMbl pedepaToB

PedhepaT Ne 1
MpUHUMNBI XUMNYECKON KUHETUKM.
deHoMeHonormyeckasa KMHeTuka.
KnHeTn4eckun 3akoH AEeNCTBYOLLMX Macc.
JinmuTtupytowasa ctagms.
KnHeTnKa NpoCTbIX XMMUYECKNX peaKLniA.
KnHeTunKa CrnoXKHbIX XMMUYECKUX peakuuni.
MpuHUMN KBasuctaumoHapHocTn bogeHwTenHa-CemeHoBa.
3aBUCMMOCTb KOHCTaHTbl CKOPOCTU OT TeMMepaTypbl.
YpaBHeHne AppeHuyca. Heprusi aktusauuu.

10 [MoBepXHOCTb NOTEHUMANbLHOW 3HEPTUN.
11. Teopus nepexogHOro COCTOSAHUS.
12. Teopus akTUBMPOBAHHOIO KOMMMEKca B NPUMEHEHUN K MOHOMOMNEKYNAPHBLIM peaKkuusaMm.




13. Peakunn B pacTBopax.

14. O6Lwwue NpUHUMNbI KaTanmaa.

15. FOMOreHHbI KaTanus.

16. KNCNOTHO-OCHOBHBIN KaTanus.

17. ABTOKaTanus.

18. NeTeporeHHbIN KaTanua.

19. AKTMBHOCTb U CEMNEKTMBHOCTbL KaTann3aTopoB.
20. DHeprns akTMBauun KaTanuTUYecKnx peakumi.
21. Teopus mynbTunneToB banaHguHa.

22. Teopusi akTMBHbIX aHcambnen Kobosesa.

PecpepaT Ne 2
1. MNoHATME KMCNOTBI U OCHOBaHUA B COBPEMEHHON XUMUMW.
2*. nccoumaums KUCIOT M OCHOBaHWii B pa3baBneHHbIX BOAHbLIX PacTBOPaX.
3. ConbBaTtaums (rvapaTtaums) n conbBaTHas (rmgpatHas) ob6onoyka noHa.

4* MaTemaTuyeckuin annapaT Teopun pacTBOPOB CUIbHbIX 3nekTponuToBs [ebas—Xiokkens.
5. BydhepHble pacTBOpbI: Knaccudukaumsa, ctabunuanpyemoe 3HaveHme pH, dydepHas eMKoCTb,
npUMeHeHue.

6. CtyneH4aTasa guccoumaums KACroT B pacTBopax.

7. CTyneH4aTasa guccoumaumns KOMMNNEKCHbIX COEANHEHNIA B pacTBOpPaXx.

8. M'maponus conen: NpUYMHbI, TEPMOAUHAMMYECKOE ONUCAHWE, BIIMSIHUE Pa3fiNYHbIX (haKTOpoB.

9. BKkcnepumMeHTanbHoe onpeaeneHme KOHCTaHT MOHHbIX PaBHOBECUI B pacTBOpax.

10. Teopus kncnoT n ocHoBaHu BpéHctena-Jloypu n coBpeMeHHasi CUHTETUYECKasi HeopraHnveckas
XUMUS.

11. NpOTOHHbIE M @aNPOTOHHbIE PACTBOPUTENM B COBPEMEHHOW XUMUN.

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

13. MNony4eHre n TpakToBKa 3NEKTPOKaANUNNAPHBLIX KPUBBIX.

14. OcCHOBHOE YypaBHeEHVE JNeKTPOXMMUYECKON TEepMOAMHAMUKM W NPUMEPbl ero MpakTUyecKoro
NCNONb30BaHMS.

15. MexaHn3Mmbl U KWNHETUYECKME 3aKOHOMEPHOCTU BblAeNeHns Bo4OpoAa Ha pa3HblX MeTannax.
Koppoaus ¢ BogopoaHoi genonsdpusaumen.

16. MexaHn3Mbl BOCCTaHOBMEHWS MOSIEKYIIAPHOrO KMCopoaa B KUCHbIX U LWeNOYHbIX cpeaax. Kopposus
C KncrnopogHom genongapusawumen.

17. OCHOBHbIE NOJSIOXXEHNS U BbIBOObI TEOPUWN 3aMeaNeHHOro nepexoda 3apsaa. BogopoagHoe
nepeHanpsbkeHne Ha pTYTHOM aneKkTpoae.

18. OCHOBHbIE NOSIOXEHNS 1 BbIBOAbI TEOPUN ANdY3MOHHOrO nepeHanpsixeHus. KnHetrka
BOCCTaHOBIIEHUSA MONEKYNSAPHOIO KUCNOPOAa Ha MHEPTHbIX MeTannax.

19*. Knaccuyeckas n coBpemeHHas (popMyrnmpoBKU NMPUHLMMIA HE3aBUCUMOTO NPOTEKaHUS ANeKTPOOHbIX
MPOLIECCOB Ha CIOXHbIX 3MeKTpoaax.

20. MNpocTbie 1 COXHbIE 3NEKTPOAbI B SNTEKTPOXMMUN. DNEKTPOXUMMUYECKUIN MEXAHN3M KOPPO3nNn
MeTanmnos.

21. CoBpeMeHHble NpeacTaBreHns 0 NacCMBHOM COCTOSIHUM MeTarnmos.

22. Koppo3unsa MeTansioB B KOHTaKTe.

MpumeyaHue. 3se3doukoll (*) ommeyeHbl membl Mo8bIuEHHOU MmpydHOCMU.

20.2. NMpomexyToyHas aTrecTauus

lMpomexyToyHas aTTecTtauMs npoBOAUTCA B COOTBETCTBUM C [lonoXeHveM O NPOMEXYTOYHON
aTTecTaumm obyyaroLmxca No nporpamMmmam BbicLuero obpasoBaHus.

KOHTpONbHO-M3MepuTenbHble  MaTepuanbl  MPOMEXYTOYHOM — aTTecTaumMm  BKMO4YalT B cebs
TeopeTnyeckue BOMPOCHI, MNO3BONANOLNE OLEHUTb YPOBEHb MOMNYYEHHbIX 3HaHWUA W CTeneHb
CchOpPMMPOBAHHOCTN YMEHUIN N HABbIKOB B 0611actu onandeckon xumun. MNMpu oueHnBaHUN UCNONb3YOTCS
KONUYeCTBEHHbIE LLKanbl oueHoK. Kputepun oueHnBaHus npuBegeHbl HUxXe.

lMpomexyTouHasa aTTecTaums no AUCUMUNINHE OCYLLLECTBNAETCA C NOMOLLLI0 KoMrnektos KUM

OK3ameH MpOBOAMTCA B YCTHOW dopme (cobecefoBaHue), ecnu NeKUMOHHBIN KypC YMTaeTCd O OYHOM
dopmarte. [aTy npoBefeHus ak3ameHa onpegendet aekaHat. KM no npeameTy cooepxut 2 Bonpoca no
pasnuMyHbIM TeMaM Kypca. Ha noarotoBky oTBeTa cTygeHTy gaetcsa 35 muHyT. OTBeT odopmnsaeTca Ha



OTAENbHOM NMCTE, B PYKOMMCHOM BMAe U nocrne cobecegoBaHMsa OcTaeTcs y ak3ameHatopa. Bo Bpems
noaroToBkM oTBeTa Ha Bornpocbl KMM cTyaeHT He MOXeT MCnonb3oBaTh KOHCMEKTbI JIEKUMIA, YYEOHMKN 1
nosib3oBaTbCs MHTEPHET-pecypcamn. OTBET OOMMKEH coaepkaTb OCHOBHbIE MaTeMaTU4eckme ypaBHeHNS n
ypaBHeHNs peakuui, rpadudeckuin matepuan. OnpegeneHus ctygeHT MoxeT dopMynmMpoBaTb B YCTHOM
dopme. [lo OKOHYaHMM OTBETa CTyAEHTa 3K3aMeHaTop MOXET 3afaTb €My HEeCKOSMbKO AOMOMHUTENbHbIX
BOMPOCOB MO MaTepuany Kypca.

TpeGOBaHMﬂ K BbIMOMHEHMWIO 3a4aHWN, LWKanb! U Kputepmn oueHmnBaHUA

YpoBeHb
copmuposa
HHOCTHU
KOMNeTeHLUun
Obyyarowutica 6 nonHolu Mepe en1adeem meopemudeckumu lNosbiweHH

ocHosaMu u3u4ecKol Xumuu U 3IEKMPOXUMUU, CrocobeH bIl
unocmpupogames  omeem  ripumMepamu, ghakmamu, OaHHbIMU ypo8eHb
Hay4HbIX uccrnedosaHul, rMPUMeHsIMmb meopemuyeckue 3HaHusi Ons
peleHus1 rnpakmu4yeckux 3adad e obsiacmu 31eKmpoxumMuyYecKol
mepmMOoOUHaMUKU U 351IeKMPOXUMUYECKOU KUHemUKU

Obyyarowutics enadeem meopemu4yecKkumu ocHosamu
¢usudeckol xumuu u 3NeKMpPoxXUMUU, criocobeH
unrcmpupogame omeem npumepamu, Ooryckaem owubku fpu
rpuMeHeHuU meopemu4ecKkux 3HaHul onsa peweHus
npakmu4yeckux 3adad 8 obrmacmu  371eKMPOXUMUYECKOL
mepMoOUHaMUKU U 311IeKMPOXUMUYECKOU KUHEMUKU

Kputepumn oueHnBaHua KoMneTeHuumn LLikana oueHokK

OmnuyHo
(B8aumeHo)

Ea3zosnbiti
ypo8eHb

Xopowo
(B8aumeHo)

Obyyarowuticsas enadeem 4acmu4yHO MeopemuyYecKumMu OCHo8amMu
¢usudecKkol XumMuu U 371eKMpPoXuUMuU, hpaemeHmapHo crocobeH
unIrCcmMpupo8ams omeem rpumMepamu, hpasMeHmapHo ymeem

lMopozoeniti
ypOB8€eHb

Ydoenemeopu-
mernbHO
(B8aumeHo)

MPUMEHSIMb MeopemuYecKue 3HaHus1 0718 PeweHus NPakmu4ecKux
3aday 8 obracmu 3nekmpoxumudeckol mepMoOUHaMUKU U
3/1eKMPOXUMUYECKOU KUHeMUKU

Obyyarowuticss OeMoHCcmMpupyem ompbI8OYHbIE, (hpacMeHmapHble -
3HaHUST  MeopemuyYeckKux OCHO8  busudeckoli  xumuu U
anekmpoxumuu, Ooryckaem epybble OWUbKU rpu MPUMeHeHUU
meopemuYyeckux 3HaHul Ornsi peweHusi npakmu4yeckux 3aday 8
obnacmu ANIEKMPOXUMUYECKOL mepMoOUHaMUKU u
3/1eKMPOXUMUYECKOU KUHeMUKU

Heydosnemesop
U-meJsibHO
(He 3aumeHo)

Mpv peanu3aumMn OUCUMNIMHBI C MPUMEHEHUEM AMCTaHUMOHHBLIX O6pasoBaTernbHbIX TEXHOMOrui
OLIEHKM 3a 3K3aMeH/3a4yeT MOryT ObITb BbiCTaBMEHbl NO pe3ynbTaTtam TekyLen attectaumm obyyatoLlerocs
B CeMecTpe.

TunoBble KOHTPOSibHble 3afdaHWA UMW WHble MaTepuanbl, Heo6xoAuMble AN OLEHKU 3HaHUN,
YMeHUI, HaBbIKOB NpY NpoBeAeHUN NPOMEXYTOYHOW aTTecTauuu.

Komnnekt KUM Ne 1

YTBEPXIOAIO
3asenyowmn kageapom
un3nyeckon Xxmummm
O.A. Kosagepos

. .2022

A.X.H., AoL.



HanpasneHue noarotosku / cneunanbHocTb 04.05.01-®yHaameHTanbHas 1 npuknagHas XumMus
OucunnnnHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bug koHTponsa sk3ameH

Bua atTectauum NnpomMexxyTouHbIN

KoHTponbHO-uameputenbHbin Mmatepuan Ne 1

1. lMocTpoeHne pguarpaMmbl KUMNEHMS OBYX B3aMMHO PacTBOPUMbIX >kuakocten. Cmbicni obnacten wm
nuHun. PacyeT cteneHn cBoboabl B XapaKTepHbIX Todkax no npasuny ¢as3 [mbbca. NepBbid 3akoH

KoHoBanosa.
2. XumMmn4yeckoe CpoACTBO. XMMMYECKOE paBHOBECUe. YCNoBMSI XMMMUYEcCKoro paBHoBecuda. CBs3b

XMMNYECKOro cpoactea C KOHCTaHTOM paBHOBECUA XUMNYECKOMN peakuun.

MpenogaBatenb K.X.H., gou. E.B. BobpuHckas

YTBEPXXOAKO

3aBsenyrowmn kadpenpon

bn3n4eckon Xxmummm

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

Hanpaenexue noarotoBku / cneunanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XmmMus
Oucumnnmnua dusmyeckas XxMmms

dopma obyyeHus ovHas

Bug koHTpona ak3ameH

Bup aTTectaumm NnpomMexyTo4HbIn

KoHTponbHO-u3meputenbHbi matepman Ne 2

1. dyHKUMK Npouecca. BHyTpeHHsIst aHeprusi. QHTanbnus. MNepeoe Havano TepMoanuHaMUKL s
o6paTUMbIX NPOLLECCOB, NPOTEKAIOLMX B Pa3NNYHbIX YCNOBUSX (M30XOPUYECKMIA, M306apnyeckuii,

N3oTepMUYECKUI, agmnabdaTnyeckmn).
2. MprMeHeHre 3aKkoHa AEeNCTBYHOLMX MACcC K TOMOr€HHbIM U reTEPOreHHbIM XUMUYECKUM peakmusaMm.

PasnunyHble hopMbl BblpaXXeHUsi KOHCTaHTbI paBHOBECUS.

lMpenogaBaTtensb K.X.H., gou. E.B. BobpuHckas

YTBEPXXOARO

3asenyowmn kageapom

domsmyeckon xmmmum

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

HanpasneHue noarotoBku / cneunansHocTb 04.05.01-®yHgameHTanbHasa v npuknagHas XxMmms
OucunnnnHa dusmnyeckasa xmmmus



dopma 06yyeHns ovHas
Bug koHTponsa sk3ameH
Bua atTectauum npomMexyTouYHbIN

KoHTponbHo-usmeputensHbii matepuan Ne 3

1. Tepmoxumus. 3akoH NOCTOSIHCTBA CyMM TennoT 'ecca u ero cneacteud. CtaHgapTHasa aHTanbnus.
TennoTbl (3HTanbnNnn) o6pasoBaHnNs 1 cropaHns BelecTB. KanopumeTpus.

2. N3oTepma xummyeckom peakummn BaHT Modda. SHeprum MNenbmronbua n Mmbébca xuMn4eckon peakuuu.
CtaHpapTHble aHeprum lenbmronbla n F'mdbca n nx cBs3b C KOHCTAHTOW PaBHOBECHUS.

MpenogaBaTtensb K.X.H., gou.E.B. bobpuHckas

YTBEPXXOAKO

3asenyromn kadpegpon

dmanyeckon xmmmm

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

Hanpaenexue nogrotoBku / cneunanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XmmMus
OucunnnnHa dusmnyeckasa xmmmus

dopma 06yyeHus ovHas

Bug koHTpona ak3ameH

Bup aTTectaumm NnpomMexyTo4HbIn

KoHTponbHO-uamMeputenbHbIn matepuan Ne 4

1. Kanopuyeckune koadbdunumeHTol. TennoeMKkocTb. PasnnyHble Bugbl TennoemMmkocten. Bnnarne
Temnepartypbl Ha TENNOBOM 3P EKT XnmMmyeckon peakumn. YpasHeHue Kupxroda. MpnbnmkeHHoe n
TOYHOE peLLeHue.

2. PacyeT paBHOBECHOrO Bbixo4a NMPOaYKTOB XMMUYECKON peakumn.

lMpenogaBaTtesnb K.X.H., gou.E.B. BobpwuHckas

YTBEP>XOAKO

3asenyowmn kageapom

un3nyeckon Xxmummm

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



HanpasneHue noarotosku / cneunanbHocTb 04.05.01-®yHaameHTanbHas 1 npuknagHas XmmMus
OucumnnnuHa dusmnyeckasa xmmms

dopma 06yyeHns ovHas

Bug koHTponsa sk3ameH

Bua atTectauum npomMexxyTouHbIN

KoHTponbHO-uameputenbHbin matepuan Ne 5

1. BTtopoe Hadano TepmoauHamuku. MNpuHumn aguabatHonm HepoctwxmmocTu Kapateogopu. BeegeHve
MOHATUA 3HTpPONMM. JHTponus obpaTuMbiX M HeobpaTuUMbIX npoueccoB. HekomneHcMpoBaHHas
Tennota Knayanyca.

2. BnwusiHwe paBneHus Ha paBHOBECHbLIN BbIXOA NPOAYKTOB XMMUYECKOW peakumnm.

MpenogaBaTtensb K.X.H., gou.E.B. BobpuHckas

YTBEPXXOAKO

3aBsenyrowmn kadenpon

dm3nyeckon xmmmm

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

Hanpaenexue nogrotoBku / cneunanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XmmMus
OucumnnnHa dusmnyeckasa xmmmus

dopma 06yyeHus ovHas

Bug koHTpona ak3ameH

Bup aTTectaumm NnpomMexyTo4HbIn

KoHTponbHO-uameputenbHbin matepuan Ne 6

1. YpaBHEHne BTOPOro Havana TepMOAUHaMMKKM A5 06paTMMbIX U HeobpaTMMbIX npoueccoB. MpuHLMN
BO3pacTaHUs SHTPONuUW. BblumMcrneHne SHTPONUM OTAENbHBLIX BELLECTB U XMMUYecKkon peakumn. CBsA3b
SHTPOMMM peakumm ¢ XMMUYECKon nepeMeHHon. CTaHgapTHast SHTPOnus.

2. 3aBUCMMOCTb KOHCTaHTblI PABHOBECUS XMMUYECKOM peakumnm OT TemnepaTypbl. YpaBHEHUS N30XO0Pbl U
n3obapbl BaHT MNodda.

lMpenogaBaTtensb K.X.H., oou.E.B. BobpuHckas

YTBEP>XOAKO
3asenyowmn kageapom
domsmyeckon xmmmum
O.X.H., gou,. O.A. Kosagepos
. .2022
HanpasneHue noarotoBku / cneunansHocTb 04.05.01-®yHgameHTanbHasa v npuknagHas XxMmms
OucunnnnHa dusmyeckasa xmmus
dopma 06yyeHns ovHas



Bug koHTponsa sk3ameH
Bua atTectauum npomMexxyTouHbIN

KoHTponbHo-usmeputensHbii matepuan Ne 7

1. TNocTpoeHne guarpammbl ABYX B3aUMHO pPacTBOPUMBIX KUAKOCTEW C a3eOTPOMHOM cMecbio. CMbich
obnacrten n nuHun. PacyeT cteneHn cBobonbl B XapakTepHbIX ToOUkax no npasuny ¢as MN'bébca. Bropon
3akoH KoHoBarnosa.

2. TpeTbe Havano TepMoanMHamMukn. NocTosiHHaA NHTErpupoBaHuA B ypaBHEHUN n306apbl. PacueT
KOHCTaHTbl paBHOBECUSI XMMUYECKOW peakumn Npu 3agaHHon Temnepartype.

MpenogaBaTtensb K.X.H., gou.E.B. BobpuHckas

YTBEPXXOAKO

3asenyromn kadpegpon

dmanyeckon xmmmm

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

Hanpaenexue nogrotoBku / cneunanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XmmMus
OucunnnnHa dusmnyeckasa xmmmus

dopma 06yyeHus ovHas

Bug koHTpona ak3ameH

Bup aTTectaumm NnpomMexyTo4HbIn

KoHTponbHO-u3meputenbHbin matepman Ne 8

1. TepmogmHamuyeckume noTeHuManbl. WX C€BsA3b C MakcumarnbHOW nonesHon paboTton. Kputepun
CaMOMpon3BONbHOrO MNPOTEKaHWss npouecca M paBHOBeCUS. TepMoaMHaMuMyeckne noTeHumansl
XUMMYeckon peakuun. VIx cBA3b C 3HTANbNMEN U 3HTPOMNUEN XMMUYECKOW peakumn. CTanHgapTHble
noteHumanbl.

2. KnHeTurka NpoCcTbiX XMMUYECKUX peaKLmii NepBoro nopsiaka. Bpema nonynpespalleHust.

lMpenogaBaTtensb K.X.H., oou.E.B. BobpuHckas

YTBEPXXOARO

3asenyowmn kageapom

domsmyeckon xmmmum

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

HanpasneHue nogrotosku / cneunansHocTb 04.05.01-®yHaameHTanbHasa v npuknagHas XMMmms
OucunnnnHa dusmyeckasa xmmus



dopma 06yyeHns ovHas
Bug koHTponsa sk3ameH
Bua atTectauum npomMexxyTouHbIN

KoHTponbHo-usmMepuTtenbHbi matepuan Ne 9

1. BnnsiHue Temnepatypbl Ha 3Heprmio [M66ca xnummuyeckon peakumn. YpasHeHue 'mbbca-lenbmronbua.
CBa3b aHeprum mbbca (MakcumanbHOM Nones3Hon paboTbl) C BHTANbMMEN U SHTPOMUEN XMMUYECKOWN
peakuuu.

2. Xnmuyeckasa KuHeTuka. CKOpOCTb, MOMEKYNSAPHOCTb W MOPSAOK XUMMUYECKUX peakumi. [MpuHumMnb
XUMUYECKON KNHETUKMN. MoHATUE N NUMUTUPYIOLLEN CTaanun.

MpenogaBaTtensb K.X.H., gou.E.B. bobpuHckas

YTBEPXXOAKO

3asenyrowmn kadpenpon

dm3nyeckon xmmmm

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

Hanpaenexue nogrotoBku / cneunanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XmmMus
OucumnnuHa dusmnyeckasa xmmms
dopma 06yyeHus ovHas
Bug koHTpona ak3ameH
Bup aTTectaumm NnpomMexyTo4HbIn
KoHTponbHO-u3meputenbHbin Mmatepuan Ne 10
1. TepmognHamMmyeckuin npouecc (PaBHOBECHbLIN N HEPABHOBECHLIN, 0OpaTMMbI U HeOOpaTUMBbIN,

CaMOMpPOM3BOSIbHBIN M HE CaMOMPOU3BOSIbHLIN). yHKUMKM Npouecca. TennoTa, paboTta Ans pasnmyHbIX

NPOoLECCOB (M30XOPUYECKMI, N300apnieCcKuin, N30TEPMMYECKUI, agmuadaTnyeckmn).

2. Nony4yeHne KNHETUYECKOTO YpaBHEHUS MPOCTbIX XMMUYECKNX peakunmn BToporo nopsaka. 'padumyeckoe

npeacrasneHve. KoHcTaHTa ckopocTu. PacyeT nepvoga nonynpespalLeHus.

lMpenogaBaTtensb K.X.H., gou.E.B. BobpuHckas

YTBEP>XOAKO

3asenyowmn kageapom

domsmyeckon xmmmum

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

HanpasneHue noarotoBku / cneunansHocTb 04.05.01-OyHgameHTanbHasa v npuknagHas XmMmms



OucunnnnHa dusmnyeckasa xmmmus
dopma 06yyeHMs ovHas

Bug koHTponsa sk3ameH

Bua atTectauum NnpomMexxyTouHbIN

KoHTponbHO-uameputenbHbin matepuan Ne 11

1. TepmoauHamuka OasoBbIX NpPeBpalleHUn WHAMBUAYAlNbHbIX BeLlecTB. 3aBUCUMOCTb [daBleHus
HacbILWEeHHOro napa oT TemnepaTypbl. YpaBHeHne KnaneripoHa-Knayauyca. MNpubnmxeHHoe 1 To4YHoe
pelleHne. IcTMHHaa xnuMmmyeckas NoCTOSIHHAS.

2. MNony4YeHne KNHETUYECKOro YpaBHEHUS NMPOCTbIX XMMUYECKUX peakuumii nepsoro nopsiaka. 'paduyeckoe
npeacraeneHne. KoHctaHTa ckopocTu. PacyeT neproaa nonynpespalleHus.

MpenogaBaTtensb K.X.H., gou.E.B. BobpuHckas

YTBEPXXOAKO

3aBsenyrowmn kadenpon

dmanyeckon xmmmm

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

Hanpaenenue nogrotoBku / cneunanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XumMus
OucumnnunHa dusmnyeckasa xmmms

dopma 06yyeHus ovHas

Bug koHTpona ak3ameH

Bup aTTectaumm NnpomMexyTo4HbIn

KoHTponbHO-u3meputenbHbin Matepuan Ne 12

1. TepmogmHamuka pacTtBopoB. lMapumanbHble MOMSPHbIE BENUYMHBLI. 3aBUCUMOCTb MX OT COCTaBa
pacTtBopa. YpaeHeHue [M66ca-[iorema. Ero ponb B TepmMognHamMmke pacTBOPOB.
2. 3KcnepyMeHTarnbHble U pac4eTHble MeTOAbl ONpeaeneHns nopsaka XMMMYeCcKon peakumu.

lMpenogaBaTtensb K.X.H., gou.E.B. BobpuHckas

YTBEPXXOARO

3asenyowmn kageapom

domsmyeckon xmmmum

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

HanpasneHue noarotoBku / cneunansHocTb 04.05.01-®yHgameHTanbHasa v npuknagHas XxMmms
OucunnnnHa dusmyeckasa xmmus
dopma 06yyeHns ovHas



Bug koHTponsa sk3ameH
Bua atTectauum npomMexxyTouHbIN

KoHTponbHO-uameputenbHbIn maTepman Ne 13

1. Xvmunyecknn noteHuman. CesA3b XMMUYECKOro noTeHuumana c KOHLleHTpaLlMeVI BewecTBa B pacTBOpe.
CTaHD,apTHbIIZ XUMNYECKUIN noTeHumarn. YCrnosme XUMUYECKOro paBHOBECMA U CaMOINpPOnN3BOJIbHOCTU
npoLueccoB.

2. I'IonyquVle KNHETNYECKOIro ypaBHeHUA Ons 06paTI/IMbIX peaKLl,MI7I. Fpaq)wquKoe npeacrtasneHne.

MpenogaBaTtensb K.X.H., gou.E.B. BobpuHckas

YTBEPXXOAKO

3asenyromn kadpegpon

dmanyeckon xmmmm

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

Hanpaenexue noarotoBku / cneumanbHocTb 04.05.01-OyHaameHTanbHasa v npuknagHas XmumMust
OucunnnnHa dusmnyeckasa xmmmus

dopma 06yyeHus ovHas

Bug koHTpona ak3ameH

Bup aTTectaumm NnpomMexyTo4HbIn

KoHTponbHO-u3meputenbHbin Mmatepuman Ne 14

1. TepmoguHaMmnka XuMOKUX pacTBOPOB. 3aBMCMMOCTb AaBMEHUSA HACLIWEHHOro napa OT cocTaBa
Xugkoro pacteopa. 3akoHbl Payns n 'eHpw.

2. lNMony4yeHne KNHETUYECKOrO YpaBHEHUS AN NocneaoBaTeSibHbIX XMMUYECKUX peakuun. ['padundeckoe
npencraeneHe. MeToa KBasucTauMoOHapHbIX KOHUeHTpaumn bogeHwTenHa — CemeHoBa.

lMpenogaBaTtensb K.X.H., gou.E.B. BobpuHckas

YTBEPXXOAHRO

3asenyowmn kageapom

domsmyeckon xmmmum

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

HanpasneHue noarotoBku / cneunansHocTb 04.05.01-®yHgameHTanbHasa v npuknagHas XxMmms
OucunnnnHa dusmyeckasa xmmus
dopma 06yyeHns ovHas



Bug koHTponsa sk3ameH
Bua atTectauum npomMexxyTouHbIN

KoHTponbHO-usmeputenbHbin maTepuan Ne 15

1. TepMOD,I/IHaMI/IKa peanbHbIX XWOKUX pPaCTBOPOB. TepMOﬂI/IHaMVI‘-IeCKaﬂ aKTMBHOCTb BellecTBa.

KoadbdmumeHTbl akTuBHOCTU. MeToabl onpeaeneHns akTMBHOCTH.
2. MNony4yeHne KNHETUYECKOrO YPaBHEHUS AN CONPSXKEHHbBIX XMMUYECKUX peakunin. XMMnieckoe cpoacteo

N CKOPOCTb CONnpAXXeHHbIX XUMNYEeCKNX peaKLl,I/IIZ.

MpenogaBaTtensb K.X.H., gou.E.B. BobpuHckas

YTBEPXXOAKO

3asenyromn kadpegpon

dmanyeckon xmmmm

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

Hanpaenexue noarotoBku / cneumanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XmmMus
OucunnnnHa dusmnyeckasa xmmmus

dopma 06yyeHus ovHas

Bug koHTpona ak3ameH

Bup aTTectaumm NnpomMexyTo4HbIn

KoHTponbHO-uameputenbHbin matepuman Ne 16

1. MocTpoeHne auvarpammbl COCTOSIHUS ABYX OFPaHWYEHHO PaCTBOPUMbIX XMOKOCTEN C BEPXHEW (Mnu
HWKHEN) KpuTudeckon temnepartypon. lNMosicHeHne obnactenm n nuHuin. PacdeT cteneHn cBoboabl B

XapaKTepHbIX ToYkax no npaswuny ¢as mboca.
2. Teopun XMMNYECKON KMHETUKN. Teopus akTUBHbBIX CTONIKHOBEHUN AppeHnyca. 3aBUCMMOCTb KOHCTaHTbI

CKOPOCTM XUMMUYECKOW peakumn OT TemrnepaTtypbl. QHEPrus akTMBaLuu.

lMpenogaBaTtensb K.X.H., gou.E.B. BobpuHckas

YTBEP>XOAKO

3asenyowmn kageapom

un3nyeckon Xxmummm

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



HanpasneHue noarotoBku / cneumaneHocTb 04.05.01-®yHaameHTanbHas 1 npuknagHas XmmMus
OucunnnnHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bug koHTponsa sk3ameH

Bua atTectauum NnpomMexxyTouHbIN

KoHTponbHO-usmeputesnbHbin Matepuan Ne 17

1. Pac4yeT pacTBOpUMOCTU BELLECTB B XXMAKOCTU. TepMoaAnHaMmKa pacTBOPEHNS ra3a B XKXUOKOCTMW.
2. Teopun XMMUYECKON KMHETUKN. Teopust BUHAPHLIX CTONIKHOBEHU B XUMUYECKON KMHeTuke. KoHcTaHTa
CKOpOCTUN. BEpPOATHOCTHBIN (CTEepnYeckuin) dhakTop.

MpenogaBaTtensb K.X.H., gou.E.B. BobpuHckas

YTBEPXXOAKO

3aBsenyrowmn kadenpon

bn3ndeckon Xxmummm

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

Hanpaenexue nogrotoBku / cneunanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XmmMus
OucumnnnHa dusmnyeckasa xmmmus

dopma 06yyeHus ovHas

Bug koHTpona ak3ameH

Bup aTTectaumm NnpomMexyTo4HbIn

KoHTponbHO-u3meputesnbHbin Mmatepuan Ne 18

1. PacyeT pacTBOpMMOCTM BELLECTB B XXMAKOCTU. TepMoaMHaMmKa pacTBOPEHNS TBeEPAbIX Ten B XUAKOCTMW.
YpaBHeHue LLpeaepa.

2. Teopn XMMWYECKON KUHETUKW. Teopusi aKTMBMPOBAHHOIO KOoMMnekca (MepexogHOro COCTOSIHUA) B
XUMUYECKOWN KMHETUKE. SHTPONNA U SHTanNbNUS akTMBauuu.

lMpenogaBaTtensb K.X.H., oou.E.B. BobpuHckas

YTBEP>XOAKO

3asenyowmn kageapom

un3nyeckon Xxmummm

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



HanpasneHue noarotosku / cneunansHocTb 04.05.01-®yHaameHTanbHas 1 npuknagHas XmmMus
OucunnnunHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bug koHTponsa sk3ameH

Bua atTectauum npomMexxyTouHbIN

KoHTponbHO-usmeputesnbHbIn MaTtepuan Ne 19

1. MNocTpoeHne puarpamMmbl COCTOSIHUMS ONs OBYX HeCMeLUMBalowWmMxXcs >xuakocten. Pacnpepenenue
TpeTbero BeLlecTBa Mexay ABYMS HECMELUNBAOLLMMNCS XUAKOCTAMU. YpaBHeHMe HepHcTa.

2. KnHeTuMka reTeporeHHbIX XMMWUYECKMX peakumi C yyeTom ctagum gudbdysum BellecTBa. OHeprus
akTuBauumn guddysmm 1 XMMYECKON peakummn.

MpenogaBaTtensb K.X.H., gou.E.B. BobpuHckas

YTBEPXXOAKO

3aBsenyrowmn kadenpon

bn3ndeckon Xxmummm

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

Hanpaenexue nogrotoBku / cneunanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XmmMus
OucumnnnHa dusmnyeckasa xmmmus

dopma 0by4yeHus ovHas

Bug koHTpona ak3ameH

Bup aTTectaumm NnpomMexyTo4HbIn

KoHTponbHO-u3meputenbHbin Mmatepuan Ne 20

1. KonnuratmeHble CBOMCTBa pacTBOPOB. KprocKonnyeckoe NoHMmKeHMe TemnepaTtypbl 3aMmep3aHus
pacTtBopoB. Kpnockonus. TepmomeTp bekmaHa.

2. Katanus. KatanuTuyeckass akTMBHOCTb, CENEKTMBHOCTb W n3bupaTenbHOCTb kaTanu3atopa. CsAsb
CKOPOCTU KaTanMTUYECKON XMMUYECKON peakummn C KOHLEHTpaunen katannsaTtopa

lMpenogaBaTtensb K.X.H., gou.E.B. BobpuHckas

YTBEP>XOAKO

3asenyowmn kageapom

un3nyeckon Xxmummm

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

HanpasneHue noarotoBku / cneunansHocTb 04.05.01-OyHgameHTanbHasa v npuknagHas XMMmms



OucunnnnHa dusmnyeckasa xmmmus
dopma 06yyeHMs ovHas

Bug koHTponsa sk3ameH

Bua atTectauum NnpomMexxyTouHbIN

KoHTponbHO-uameputenbHbin matepuan Ne 21

1. KonnuraTuBHble CBOMCTBa pacTBOpPOB. JOynmMockonuyeckoe MOoBbILEHWE TemnepaTypbl KUNeHWUs
pacTtBopoB. dbynunockonus. TepmomeTp bekmaHa.
2. DHeprna akTMBaLmMmM roMOreHHOro U reteporeHHoro katanunsa. Ctagum agcopbumm n gecopdumn.

MpenogaBaTtenb K.X.H., oou.E.B. bobpuHckas

YTBEPXXOAKO

3aBsenyrowmn kadenpon

bn3ndeckon Xxmummm

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

Hanpaenexue nogrotoBku / cneunanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XmmMus
OucumnnunHa dusmnyeckasa xmmms

dopma 06yyeHus ovHas

Bug koHTpona ak3ameH

Bup aTTectaumm NnpomMexyTo4HbIn

KoHTponbHO-u3meputesnbHbin Matepuan Ne 22

1. KonnuratmneBHble CBOMCTBA pacTBOPOB. TepMoanHaMmMKa OCMOTUYECKOro AaBreHnsa. YpaBHeHne BaHT-

Nodga.

2. Nony4yeHne KNHETUYECKOrO ypaBHEHUS ANs NapannesibHbIX peakunn. ['paduyeckoe npeacraBreHme.

lMpenogaBaTtensb K.X.H., oou.E.B. BobpuHckas

YTBEP>XOAKO

3asenyowmn kageapom

un3nyeckon Xxmummm

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



HanpasneHue noarotosku / cneunanbHocTb 04.05.01-®yHaameHTanbHas 1 npuknagHas XmmMus
OucunnnunHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bug koHTponsa sk3ameH

Bua atTectauum npomMexxyTouHbIN

KoHTponbHO-u3meputesnbHbin Matepuan Ne 23

1. TepmognHammka hasoBbIX paBHOBECUIA. TepMoanHaMmyeckuin BbiBog npasuna a3 Mmbbea.

2. MexaHn3m xumundeckmnx peakumn. Ctagnsa aktmesaunun. BeposaTHOCTHBIN U SHTPONMUNHLIN haKTopbI.

TpPaHCMUCCUOHHBIN KO3(ULINEHT.

MpenogaBatenb K.X.H., pou.E.B. BobpuHckas

YTBEPXXOAKO

3aBsenyrowmn kadpenpon

bn3ndeckon Xxmummm

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

Hanpaenexue nogrotoBku / cneunanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XmmMus
OucumnnunHa dusmnyeckasa xmmms

dopma 06yyeHus ovHas

Bug koHTpona ak3ameH

Bup aTTectaumm NnpomMexyTo4HbIn

KoHTponbHO-uameputenbHbin matepuan Ne 24

1. TepmognHammka das3oBbix paBHOBecUi. QHeprnsa 'mb6ca npu dha3oBbixX NpeBpaLLEHMSX.

2. 3aBNCUMOCTb CKOPOCTWN XMMMUYECKOM peakummn oT TeMnepaTtypbl. YpaBHeHNe AppeHnyca.

lMpenogaBaTtensb K.X.H., gou.E.B. BobpuHckas

Komnnekt KUM Ne 2

YTBEP>XOAKO

3asenyowmn kageapom

un3nyeckon Xxmummm

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



HanpasneHue noarotoBku / cneumanbHocTb: 04.05.01-OyHaameHTanbHasa 1 NpuknagHas Xumums
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHms: ovHas

Bua koHTponsa: ak3ameH

Bua atTectauun: npomMexyTovHas

KoHTponbHO-uameputenbHbin Mmatepuan Ne 1

1. NoTeHumansl, XapaKkTtepusyruine anekTpn4yeckoe CoCtoaHmne d)GSbIZ HOBerHOCTHbIVI, BHELLIHUNA,
BHyTpeHHI/IIZ. BonbTta-noteHunan. NanseBaHn-noTeHuuan.

2. 3HeKTp0XMMM‘-IeCKa$I KOppo3nda MmetTaros. MoTeHuman KOppo3nn. Tok KOppo3unn. ,D.I/IarpaMMbl OBaHca n
NX 3Ha4YeHune..

MpenopaBartenb A.X.H., gpou. Kosagepos O.A.

YTBEP>XOAKO

3aBenyrowmn kadpegpon

bn3n4eckon Xxummm

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

Hanpaenexue noarotoBku / cneymanbHocTb: 04.05.01-OyHagameHTanbHasa 1 npuknagHas Xumms
OucumnnuHa: Pusmnyeckasa xmmms

dopma o6yyeHus: ovHas

Bug koHTpona: ak3ameH

Bua atTectauumn: npomexyTovHas

KoHTponbHO-u3meputenbHbin Matepman Ne 2

1. MexaHunambl 06pa3oBaHNs pacTBOPOB ANEKTPONUTOB. Ponb MOH-OUMNONbHBIX B3aMMOLENCTBUN B

pactBopax. ConbBaTauus (rmgparaumsi) MoHa.
2. AKTUBHOE, NaccMBHOE U TPaHCMACCUBHOE COCTOSIHME MeTanna.

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

YTBEP>XOAKO

3asenyowmn kageapom

un3nyeckon Xxmummm

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

HanpasneHue noarotoBku / cneunansHocTb: 04.05.01-OyHaameHTanbHasa v npuknagHas XxMmMus



OucunnnuHa: dusnyeckasa xmmmsa
dopma 06yyeHns: ovHas
Bua koHTponsa: ak3ameH
Bua attectauumn: npomMexyTovHas

KoHTponbHo-usmeputensHbii matepuan Ne 3

1. Knaccudeckaa teopus anekTponuTudeckon guccoumauumn (AppeHunyc). kcnepumMmeHTarnbHble OCHOBbI
Teopum.
2. JnekTpoxmmmyeckasa koppoaus metannos. Koppoaus ¢ BOAOPOAHON U C KUCOPOAHOW aenondpusaumen.

MpenopaBartenb A.X.H., opou. Kosagepos O.A.

YTBEPXXOAKO

3aBenyrowmn kadpegpon

bn3ndeckon Xxmummm

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

Hanpaenexue noarotoBku / cneymanbHocTb: 04.05.01-OyHagameHTanbHasa 1 NpuknagHas Xumms
OucunnnuHa: dusnyeckasa xmmmsa

dopma o0byyeHus: ovHas

Bug koHTpona: ak3ameH

Bua atTectauun: npomexyTovHas

KoHTponbHO-uameputenbHbIn matepuan Ne4

1. KucnoTHo-0CHOBHLIE BydhepHbIe pacTBOpPbI.
2. BonbTamnepHble XxapakTepuCcTuKu (MonspmusaLMoHHble KpMBbIe) anekTpoaa B cryvae 3amenieHHOro
nepexoa sapsaga. YpasHeHne Tadens.

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

YTBEP>XOAIO

3asenyowmn kageapom

un3nyeckon Xxmummm

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

HanpasneHue noarotoBku / cneunansHocTb: 04.05.01-OyHaameHTanbHasa 1 npuknagHas XMmMus



OucunnnuHa: dusnyeckasa xmmmsa
dopma 06yyeHus: ovHas
Bua koHTponsa: ak3ameH
Bua attectauumn: npomMexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 5

1. TNpunoxeHue 3akoHa AENCTBYIOLLMX Macc K npoueccy anccoumauum B pacteopax. Hegoctatku Teopum
AppeHunyca.
2. YpaBHeHue batnepa-donbmepa. KoadpdmumeHTbl nepeHoca o u . Tok obmeHa.

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

YTBEPXXOAKO

3aBsenyrowmn kadpegpon

bn3n4ecKkon Xummm

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

Hanpaenenue noarotoBku / cneymanbHocTb: 04.05.01-OyHagameHTanbHasa 1 npuknagHas XumMms
OucunnnuHa: dusnyeckasa xmmmsa

dopma o6yyeHus: ovHas

Bug koHTpona: ak3ameH

Bua atTectauun: npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 6

1. TepmoguHamuyeckme pyHKUMM o6pa3oBaHNSA MOHOB B pacTBOPaXxX M UX NpaKkTUyecKoe onpeaenexHme.
2. Teopua gudyamoHHoro nepeHanpsbkeHna. OuddyanoHHbIn crion HepHceTa.

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

YTBEPXXOARO

3asenyowmn kageapom

domsmyeckon xmmmum

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

HanpasneHue noarotoBku / cneunansHocTb: 04.05.01-OyHaameHTanbHasa 1 npuknagHas XMmMus
OucunnnuHa: dusndeckasa xmmmsa



dopma 06yyeHms: ovHas
Bug KoHTpons: aKk3ameH
Bug atTectaumm: npomexyToyHas

KoHTponbHo-usmeputensHbii matepuan Ne 7

1. OCHOBHblE NOSIOXXEHUS TEOPUUN KMCROT U OCHOBaHu bpéHctena—Jloypu. Mpotonutuyeckoe u
aBTONpPOTONMTMYECKOE paBHOBecus. MIoHHoe npom3BedeHue Boabl. BogopoaHbii nokasartens.
2. BonbTamnepHble XapakTepUCTUKX (NONSPU3aLNOHHbBIE KPpMBLIE) 3NeKTpoaa B criydyae 3aMeieHHoro

nepexona 3apaga.

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

YTBEPXXOAKO

3asenyrowmn kadpenpon

bn3n4eckon Xxummm

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

Hanpasnexue noarotoBku / cneymanbHocTb: 04.05.01-OyHagameHTanbHasa 1 NpuknagHas Xumus
OucunnnuHa: dusnyeckasa xmmms

dopma o6yyeHus: ovHas

Bug koHTpons: ak3ameH

Bua atTectauumn: npomexyTovHas

KoHTponbHO-u3meputenbHbin matepuan Ne8

1. Cuna K1CnoT 1 OCHOBaHWI B pasHblX pacTBopuTensax. KoHCTaHTa KUCNOTHOCTM U KOHCTaHTa
OCHOBHOCTU. CTeneHb NpoTonu3a.

2. Monsapusauma anekTpoga. MHOroctagumMHOCTb 3MEKTPOLHbIX NpoueccoB. [epeHanpsikeHne cragum
nepexoga sapsaga, anddysmmn, XMMUYeCckon peakuumn, Kpuctannuaaumm. NoHaTne o NIMMUTUPYIOLLEN
CTaaumn 3NeKTPoaHOro npouecca.

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

YTBEP>XOAIO

3asenyowmn kageapom

un3nyeckon Xxmummm

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

HanpasneHue noarotoBku / cneunansHocTb: 04.05.01-OyHaameHTanbHasa 1 npuknagHas XMmMus



OucunnnuHa: dusnyeckasa xmmmsa
dopma 06yyeHns: ovHas
Bua koHTponsa: ak3ameH
Bua attectauumn: npomMexyTovHas

KoHTponbHo-usmepuTtenbHbii matepuan Ne 9

1. MNoHsATHe ANEeKTpoaHOoro noteHumnana. ypaBHeHI/Ie HepHCTa OnAa paBHOBECHOIO raribBaHu-
noTeHunana n paBHOBECHOIO 3J1IEKTPOAHOIo noTeHumnana.
2. nOTeHLl,MOMeTpI/IFI N ee BOSMOXHOCTMW. Onpe/J,eneHme 4yncen nepeHoca noTeHUnomMeTpn4eCckmm

METO0M.

MpenopaBatens A.X.H., opou. Kosagepos O.A.

YTBEPXXOAKO

3aBsenyrowmn kadenpon

dm3nyeckon xmmmm

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

Hanpaenexue noarotoBku / cneymanbHocTb: 04.05.01-OyHagameHTanbHasa 1 NpuknagHas Xumms
OucunnnuHa: Pusnyeckas xmmms

dopma o0byyeHus: ovHas

Bup koHTpona: ak3ameH

Bua atTectauun: npomexyTovHas

KoHTponbHO-u3meputenbHbin Mmatepuan Ne 10

1. MeXWoHHbIe B3auMOAeNCTBUS B pacTBopax. MNoHsATME TepMOANHAMMYECKON aKTUBHOCTU NOHA U
BbIOOp CTaHOapTHOro cocToAHMsA. CpeaHWI MOHHBIN KO3 MUUMEHT aKTUBHOCTU CPEAHSS] MOHHas

aKTUBHOCTb.
2. MoTeHUMoMeTpus 1 ee BO3MOXHOCTU. OnpeaeneHne ctaHaapTHbIX 3MNEKTPOAHbIX NOTEHUMANoB

noTeHunomeTpn4eCkum mMeTogom.

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

YTBEP>XOAKO

3asenyowmn kageapom

domsmyeckon xmmmm

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

HanpasneHue noarotoBku / cneunansHocTb: 04.05.01-OyHaameHTanbHasa 1 npuknagHas XMmMus



OucunnnuHa: dusnyeckasa xmmmsa
dopma 06yyeHns: ovHas
Bua koHTponsa: ak3ameH
Bua attectauumn: npomMexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 11

1. I'Ipep,nocunkm 1 BbIBOObl TEOPUN PACTBOPOB CUJTbHbIX 3NEKTPOJINTOB ,El,e6a;|-X+0|<|<en;|.
2. nOTeHLl,I/IOMeTpI/IFI N ee BOSMOXHOCTMW. Onpe/J,eneHme KOSd)d)I/ILWIeHTOB aAKTUBHOCTN MOHOB
noTeHunomMmeTpn4ecknm meToaoMm.

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

YTBEPXXOAKO

3aBsenyrowmn kadenpon

dm3nyeckon xmmmm

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

Hanpaenexue noarotoBku / cneymanbHocTb: 04.05.01-OyHagameHTanbHasa 1 NpuknagHas Xumms
OucunnnuHa: dusnyeckasa xmmms

dopma oby4yeHus: ovHas

Bup koHTpona: ak3ameH

Bua atTectauun: npomexyTovHas

KoHTponbHO-u3meputenbHbin Mmatepuan Ne 12

1. KucnotHo-ocHoBHbIe GydepHble pacTBOpPLI.
2. .Knaccudmkaums anekTpoxmmMmyeckmx uenen. dunsndeckne uenu.

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

YTBEP>XOAKO

3asenyowmn kageapom

domsmyeckon xmmmm

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

HanpasneHue noarotoBku / cneunansHocTb: 04.05.01-OyHaameHTanbHasa 1 npuknagHas XMmMus



OucunnnuHa: dusnyeckasa xmmmsa
dopma 06yyeHns: ovHas
Bua koHTpons: sk3ameH
Bua attectauumn: npomMexyTovHas

KoHTponbHO-usmeputesnbHbin Matepuan Ne 13

1. I'IpomsaeneHl/le pacTBOPUMOCTU U ycnoBue o6paaoBaH|/|;| MarnopacTtBoOpuUMbIX TMOpPOKCNOO0B B

pacTBopax.
2. Knaccundmkaums anektpoxmmmyeckmnx uenen. KoHueHTpaumoHHble Lenv 6e3 nepeHoca u ¢
nepeHoCcoM (KMAKOCTHbIM COeAMHEHMEM. ).

MpenopaBartenb A.X.H., pou. Kosagepos O.A.

YTBEP>XOAKO

3aseqyrowmn kadpenpon

bn3n4eckon Xxmummm

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

Hanpaenexue nogrotoBku / cneumanbHocTb: 04.05.01-OyHaoameHTanbHasa 1 NpuknagHas Xumms
OucumnnnuHa: dusmnyeckasa xmmms

dopma obyyeHuns: ovHas

Bug koHTpona: ak3ameH

Bua atTectauun: npomexyTovHas

KoHTponbHO-u3meputenbHbi Matepran Ne 14

1. OCHOBHble MexaH13Mbl MOHHOIO TpaHcnopTa. TepmoaMHaMmyeckme ycrioBust BO3HUKHOBEHMS

andysnm, Murpaumn, KOHBEKLUN.
2. Knaccudumkaums anekTpoxXmmMmnyecknx Lenen. Xmmmyeckme Lenu.

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

YTBEP>XOAKO

3asenyowmn kageapom

un3nyeckon Xxmummm

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



HanpasneHue noarotoBku / cneumanbHocTb: 04.05.01-OyHaameHTanbHasa 1 NpuknagHas Xumums
OucunnnuHa: dusnyeckasa xmmmsa

dopma 06yyeHms: ovHas

Bua koHTponsa: ak3ameH

Bua attectauumn: npomMexyTovHas

KoHTponbHO-u3meputenbHbin Matepuan Ne 15

1 CooTHoweHne HepHcTa-3nHwTenHa. Ouddysmnsa B pactBopax anekTponuTos. MNoHaTne o
Anddy3MoHHOM noTeHumane.
2. CtaHgapTHbI BOOOPOAHbIN 3NeKTPOA.

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

YTBEPXXOAKO

3aBsenyrowmn kadenpon

dm3nyeckon xmmmm

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

Hanpaenexue noarotoBku / cneymanbHocTb: 04.05.01-OyHagameHTanbHasa 1 NpuknagHas Xumms
OucunnnuHa: dusnyeckasa xmmms

dopma o0byyeHus: ovHas

Bup koHTpona: ak3ameH

Bua atTectauun: npomexyTovHas

KoHTponbHO-uameputenbHbin matepuman Ne 16

1. XMMmYeckne NCTOUYHUKN TOKa.
2. Yucna nepeHoca MOHOB 1 METOAbI UX ONpeaeneHus.

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

YTBEPXXOARO

3asenyowmn kageapom

domsmyeckon xmmmum
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dopma 06yyeHms: ovHas
Bug KoHTpons: aKk3ameH
Bug atTectaumm: npomexyToyHas

KoHTponbHO-u3meputesnbHbin Matepuan Ne 17

1. OnemeHTbI Teopum anekTponpoBoaHocTn [ebas-Xiokkens-OH3arepa. AnekTpodopeTmyeckoe u
penakcaumoHHble TopMoxeHus. ekl BuHa n [lebaa-danbkeHrareHa. ddpdekt Gapages.
2. MNoTteHumnan koppo3un. Tok kKoppo3nn. MHIMBUTOpbI KOPPO3NMK.

MpenopaBartenb A.X.H., opou. Kosagepos O.A.
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Bua atTectauumn: npomexyTovHas
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1. QnekTpnyeckas NpOBOANMOCTbL PACTBOPOB SNIEKTPOSINTOB: yAelbHAsA MOnsipHas. OneKkTpuyeckas
NoaBWXHOCTb MOHOB. 3akoH Konbpaylia u cnegcteuns U3 Hero.
2. Knaccudumkaumns anekTpoxmumMmyecknx Lenen. Xmmmyeckme Lenu.

MpenogasaTtenb A.X.H., pou. Kosagepos O.A.
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dopma 06yyeHms: ovHas
Bug KoHTpons: aKk3ameH
Bug atTectaumm: npomexyToyHas

KoHTponbHO-usmeputesnbHbin Matepuan Ne 19

1. XuMU4eckme NCTOYHUKKN TOKa.
2. [1BONHOW 3NeKTpUYECKUI CNOKW Ha rpaHuLe meTanna u pactesopa. EMKocTb ABOMHOroO

ANEeKTPUN4eCKoro Ccrnos.

MpenopaBartenb A.X.H., opou. Kosagepos O.A.
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1. TMoTeHuMomeTpusi 1 ee BO3MOXHOCTU. OnpeaeneHne nponssBeaeHnst pacTBOPUMOCTH

MarnopacTBOPUMbIX SNIEKTPOSUTOB.
2. MogenbHble npeacTaBneHnst 0 CTPOEHWUN ABOVHOMO 3rIEKTPUYECKOro Criosi.

MpenogasaTtenb A.X.H., pou. Kosagepos O.A.
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1. BnusiHne pasnunyHbix hakToOpoB Ha 3NEeKTPONPOBOAHOCTL PACTBOPOB.
2. Knaccudpmkauus anektpoaos. AnekTpoabl NepBoro poaa. Anektpoabl BToporo poaa. OKMCNUTEnNbHO -
BOCCTaHOBMUTENbHbIE 3NeKTpoabl. [a3oBble anekTpoabl.

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

YTBEPXXOAKO

3asenyrowmn kadpenpon

dm3nyeckon xmmmm
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1. MNMpeaenbHas anekTpuyeckasi NOABMXHOCTb (MpedesibHas aNeKTPonPOBOAHOCTbL) MOHOB. 3aKOH
Konbpaywa. Npasuno BanbaeHa-lNucap>keBcKoro.

2. Agcopbumsa n anekTpokanunnsapHble kpusble. [NoTeHunan HyneBoro 3apsga. YpaBHeHue
JInnnmana.

MpenogasaTtenb A.X.H., gou. Kosagepos O.A.
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3asenyowmn kageapom

un3nyeckon Xxmummm

O O.X.H., AoLl. O.A. Kosagepos
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1. PaBHOBeCHas ANEeKTpoXnMmn4yeckasa Lenb. I'Ipanma 3anumcu. Hanp;|>|<eHV|e SJ'IeKTpOXI/IMI/I‘-IeCKOIZ uenu,
CBA3b C NOTEHUMaNnamMn otaesibHbIX 3J1EKTPOOOB. AHoa v katoa B SJ'IeKTDOXI/IMI/I‘-IeCKOIZ uenu.

2. MNMnoTHOCTbL TOKa K CKOPOCTb SJ'IeKTpOXVIMI/I‘-IeCKOIZ peakumnn. nOJ'IFIpVI3aLI,I/IOHHaFI KpunBag.
I'Ionﬂpmsau,mg N nepeHanpsxeHume.

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

YTBEPXXOAKO

3aBsenyrowmn kadenpon

dm3nyeckon xmmmm
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1. OCHOBHOE ypaBHEHUE 3MIEKTPOXMMUNYECKON TEPMOAMHAMUKN. YpaBHeHne Mmb6ca-I'enbmronbua ans

HaNPsPKeHNSA 3NEKTPOXMMUYECKON Lienu.
2. MNoTeHuuwan koppo3un. Tok koppo3uun. [narpammbl IBaHCaA N NX 3HAYEHNME.

MpenogasaTtenb A.X.H., gou. Koszagepos O.A.
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3asenyowmn kageapom

un3nyeckon Xxmummm

O.X.H., gou,. O.A. Kosagepos
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1. Knaccudmkauma anektpogoB. ONekTpodbl NepBoro poga. dnekTpoabl BTOPOro poaa.
OKMCnMTENBHO-BOCCTAHOBUTESbHBIE ANEKTPOAbI. [a30Bble aNeKTPoab!.
2. MogenbHble npeacraBneHns 0 CTPOEHNN BONHOMO MEKTPUYECKOro Cros.

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

YTBEPXXOAKO

3asenyrowmn kadpenpon

bn3n4eckon Xxummm
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KoHTponbHO-u3meputenbHbi MaTtepuan Ne 26

1. BogopogHbin anekTpon. KucnopogHbid anektpod. [duarpamma  3nekTpoOXMMWYECKOW YCTOMYMBOCTM

BOAbI.
2 BonbTamnepHble XxapaKTepuCTUKN (NONSIpU3aLMOHHbIE KPUBLIE) SNEKTPOAa B Cryvae 3amefneHHow

anddyasnn. MpegeneHbii AN EY3NOHHBIN TOK.

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

YTBEP>XOAKO

3asenyowmn kageapom

un3nyeckon Xxmummm

O.X.H., oou,. O.A. Kosagepos
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1. OkncnuTenbHO-BOCCTaHOBUTENbHLIE 3nekTpoabl. [NMpasuno JlioTepa. XMHMMOPOHHbLIN 3NeKTpoa.
2. Anbby3noHHbIM NoTeHUMan U MeTobl ero ycTpaHeHus!.

MpenopaBartenb A.X.H., pou. Kosagepos O.A.
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3aBsenyrowmn kadpegpon

bn3nyeckon Xmummm
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1. MoTteHuman JoHHaHa. MemM6paHHbI noTeHuuan. loHcenekTuBHble anekTpoabl. CTEKNAHHBIA 3NeKTpoL.
2. XMMn4eckne UCTOYHNKN ToKa.

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



20.3. OueHo4Hble cpeacTBa ANs AMarHoCTM4eCKom paboTbl

OlK-1

1. Kakas bopma 3anvcy nepBoro Havarna TepMoanHaMmnkm SBnAeTCs NpaBUITbHON:
a) dU =0Q - 0A; 6) 6Q = dU + dA B) A =dU + dQ

r) BEpHbl a) 1 6) [) He BEepPeH HN OaWNH BapuaHT

2. \CTMHHOM MONSIPHON TENNOEMKOCTbIO Ha3blBaAETCS:

a) KONMYeCTBO TENOThbl, HEOOXOAMMOE ANA HarpeBaHUsa CUCTEMbI Ha rpanyc;

6) konM4ecTBO TeNNoOThbl, HeobxoaumMoe Ans HarpeBaHust 1 MOMb BELLECTBA Ha rpaayc;

B) KONMMYECTBO TENNOTbI, HEOOX0AMMOE ANt HarpeBaHst 1 MOMNb BeLeCcTBa Ha rpadyc nNpu NOCTOSIHHOM
JaBneHuu;

) KONMYEeCTBO TENMOThl, HEOOXOANUMOE ANdA HarpeBaHusa 1 MOMb BeLLeCTBa Ha rpagyc npy NOCTOSIHHOM
obbeme;

[) BEPHOro oTBeTa HeT.

3. Ecnun TennoemMKkoCcTn peareHTOB NOCTOSIHHLI B AaHHOM TeMnepaTypHOM UHTepBarne, TO TEMNSOBOM
3P (PEKT XMMMYECKON peakLmn C YMEHbLLEHNEM TEMMNepaTypPbl MOXET:

a) TONbKO YMEHbLIATLCS; ©) TonbKo pacTy;

B) CHayana yBenuumBaTtbCs, 3aTEM YMEHbLUATLCS;

) 3aBMCUT OT 3HaKa U3MEHEHMUS TENITOEMKOCTU;

) HE N3MEHSAETCA NPy N3MEHEHUN TemnepaTypbl.

4. TennoeMKoCTb naeanbHOro rasa B U30TEPMMUYECKON CUCTEME:
a) paBHa HyIo; ©) ctpemuTcs kK 6ECKOHEYHOCTY;

B) 3@aBMCUT OT CTPOEHUSI MOSIEKY bl

r) AN M30TEPMUYECKON CUCTEMbI TAKOTO MOHATUS He CyLLeCTBYET;
[) BEPHOro oTBeTa HeT.

5. PaboTa pacwumpeHust 1 Monb ngeansHoro rasa dosnblue:
a) B N30TEPMMYECKOM MnpoLecce

©) B agnabaTtumyeckom npoLecce;

B) B MU3OXOPHOM MpPOLIECCE;

r) B m13o6apHoOM npoLecce;

[) BO BCEX MpoLeccax 0AnHaKoBa.

6. [1na HeoBpaTMOro npouecca ypaBHEHME BTOPOro 3akoHa TEPMOANHAMUKN BbIMAANUT CneayroLmnm
obpasom:

8 Eeo 6 ERD
ds = Lo ds = Swo
a) T 16) T
6 Eeo 6 ERD
ds < OQueop ds = OQueop
B) T r) T A) BEPHOro oTBETa HeT.

7. Mpouecc KpucTannmsaumm BoAbl CONPOBOXAAETCA YMeHbLUEHNEM 3HTponmu. CnegoBaTteribHO AaHHbIN
npouecc:

a) CamonpOMn3BOSIbHbIN; 6) Hecamonpou3BOSbHbIA;  B) paBHOBECHbIN;

r) B AQHHOM Cly4ae M3MEHEHME SHTPOMNUM NPOLECCa HEe ABMNSIETCS KPUTEPUMEM CaMOMPOUN3BOSIbHOCTMY;

[) BEPHOro oTBeTa HeT.

8. Mpouecc pacwmpenns naeanbHOro ra3a NpoBoAAT cHavyana obpatumo, a 3ateM HeobpaTnmo.
N3meHeHne kakon 13 TepmoguHammnyecknx yHkumi ByaeTt OT 3TOoro 3aBuceTb: a) paboThl;
6) aHTpOnuuK;
B) cBo6oaHOWM 3Heprum 'Mb6ea; r) BHyTPEHHEN 3Hepruu;
A) nobor 13 NnepeyncrieHHbIX.
9. 1 monb aproHa 1 1 Mmonb asota Harpenu Ha 40 0 B M30XOPHbIX YCNoBusX. I3aMeHeHne aHTponun Ans
Kakoro rasa 6onbLue:
a) aproHa; 0) a3oTa;
B) B 9TUX YCMNOBUSIX SHTPOMUSA HE N3MEHAETCS;
r) 0OAMHaKoBO Ansi 06omx rasos;



D,) BeJIn4YnMHa M3AMeHeHUNA SHTPOIMNN 3aBUCUT OT Ha4YalibHOro gaBneHund rasa.

10. YcnoBus XMMMYECKOro paBHOBECUS B CUCTEME UMEET BUA:
a)Au >0 6) Zpivi =0

B) Zuivi<O0 rN Zwvi>0

) BEPHOro oTeBeTa HeT.

11. KoHcTaHTa paBHoBecus peakummn 2C02=2C0+02  nomya GuiTh 3anvcaHa Tak:

__ P?(coy) - P2(COy)
2 2
a) P(CO)-P4(07) 6) P<(CO)-P(0>)
_ P2(COp)P(CO) K, - p2(co)-P(0p)
) P2(02) ) p2(COp)

12. PaBHOBeCHbIV BbIxO4 nNpoaykToB peakumm CO + 2H, = CH;OH, npoTekatowen B ngeansHoOn razoBom
CMecK npu BBEAEHUN MHEPTHOrO rasa:

a) yBenuuntcsa 0) ymeHbLmnTCA

B) HE M3MEHUTCA ) CHa4ana yBenmynTcs, NOTOM YMEHbLUMUTCA.

13. Pasnuune mexay 3HavyeHusmn koHcTaHT Kc 1 Kx cyliecTByerT:

a) Bcerga; 0) pasnuuuns HeT;
B) TONbKO AJ151 FTETEPOreHHbIX CUCTEM;
) €Crn AvVrasa # 0 ) ecnn Aviasa = 0.

14. Kak paccumTtaTb KOHCTaHTY paBHOBECUSA pPeaKkLmu, €Crn AN Hee MOXHO onpenenutbe AG%: t: a)
In(AG"p,T)= -RTKP; 6) AGOP,T = -RTexp(Kp);
B) AG% 1 = -RTInKp; r) pacdeT HEBO3MOXEH.

15. YpaBHeHue KnanenpoHa-Knaysnyca umeeTt cnegyowmi Bua:

dP AS. dinKp  AH |
a) dT AT’ 6) dT RT2 ’

dinKp ~ AH
B) dT ATV’ r) BCE NEpPEYMCEHHbIE HE BEPHDI.
OTKpbITbIE

KpuTepum oueHmBaHus: 2 6anna — ykasaH BepHbin oTeeT; 0 6annoB — ykasaH HEBEPHbIA OTBET.

16. BoaHbIin pacTBop xnopuaa HaTpust o6bemom 1 am® ¢ koHueHTpauuen 0,10 monsk/ame pasnunu B ase
MepHble Konbbl emkocTbio 500 cm3. YeMy paBHa KOHLIEHTpaLuUs pacTBopa B Kaxaon konbe? OTeet
npeactasbTe B MOMb/AME C TOYHOCTBIO 10 COThIX.

17. NmetoTca BOAHbIE pacTBOPbI MOYEBMHbI U FOKO3bl OANHAKOBOM KoHUeHTpauun 0,005 monb/kr. Byget
Ny TemnepaTtypa 3aMep3aHnsa 3TUX pacTBOPOB OaMHakoBa? (B oTBeTe npuBeauTe 04HO CIiOBO)

18. Ckonbko a3, COCTaBHbIX YacTer U KOMMOHEHTOB coaepxuTt cuctema: 2NHs = N2 + 3H;;
OTBeT npeacTaBbTe B BUAE NOCNeaoBaTeNbHOCTM Tpex undp 6e3 npobenos 1 pasaensaiowmx 3HakoB.

19. Mpun aTMoCcepHOro AaBneHns TemnepaTypa KuneHnsa Boabl MoxeT ObiTb Bbiwe 100 °C
(BCTaBbTE NPONYLLEHHOE CMOBO)

20. TennoTbl cropaHua rpaduTa 1 anMmasa npu cTaHAapTHbIX ycnoBusax coctasnsaoT -393,5 kx/mMonb 1 -
395,4 k[xx/Monb cOOTBETCTBEHHO. YeMy paBeH Tennoson addekT nepexona 120 r rpacpurta B anmas?
OTBeT npeacTaBbTe B KK C TOYHOCTBIO 40 LENbIX.



Kntoun ana OlK-1

Bonpockl 1 2 3 4 5 6 7 8 9
OTBeThI r a b r r r A b
Bonpockl 10 11 12 13 14 15 16 17 18
OTBeThI b r A B r 0,10 PaBHbI 131
(oanHakoBbI)
Bonpochbl 19 20
OTBeThI MoBblweHun | 19
MpumevaHue: | MNMpumedvaHue:
CornacHo CornacHo
anarpamme cneacTBuio U3
COCTOSIHUS 3akoHa 'ecca
BOAbI TEN0BOWN
TemnepaTtypa | acdekT
ha3oBbIX peakuun
nepexonos MOXET ObITb
3aBUCUT OT HalioeH Kak
BHELLHEro pa3HoCTb
[aBneHus. mexay
Ecnu Tennotamm
MOBbLICUTb cropaHua
BHeELLHee MCXOOHbIX
[aBneHune, TO | BellecTB U
TemnepaTtypa | NpoOyKTOB.
KuneHusa Boabl | [1na pacyeTta
Oynert Bbile TennoBoro
100 °C. adppekTa
cneayet u3
TENnoThI
cropaHus
rpacuta
BblYECTb
TennoTty
cropaHus
anvasa:
-393,5+395,4
=19
k[>x/monb.
120r
rpacura -
310 10 Monb
BeLLecTBa,
noaTomy
nckomast
BenuymHa
cocTaBnseT
19 kx.
OlnK-2

1. Ona HekoTopon conu KA aHeprna paspylleHuss KpUCTannmMyecKkon pelleTkn okasanacb bonblie (no
MOAYM0), 4YeM CcymmapHas Tennota rmgpataumm moHoB K* mn A#. Tennoson adpdpekT npouecca
pacTBOpEHMS 3TON COSMN:
a) 3K30TEePMUYEH;

6) aHOOTEPMUYEH;

B) OTCYTCTBYET;

r) MOXeT ObITb NOObLIM.

2. Tennosow adhdeKT peakumu: C+%02 +2Ho — CH30H MOXHO cunTaTb:




a) TennoTton o6pasoBaHns METaAHONA;
6) TennoToN cropaHusa yrnepoaa;

B) TENNOTOM CropaHns BOAOPOAA;

r) nogxoauT noboe 13 nepeyncneHHbIX.

3. TepmoaMHaMMUYeECKNe 3aKoHbl MOTYT GbITb MPUMEHUMbI K CUCTEMaM, COCTOSILLUM U3:
a) HECKOSbKMX YacTuL,

6) HECKOINbKMX COTEH YacTul;

B) YMcna YacTuu, CpaBHMMOrO C Yncnom ABoraapo;

r) K nirL6oMy Ymcny YacTul.

4. [Ins HeKoTOpOW peakumMm TEnnoeMKOCTb MPOAYKTOB MeEHbLUe TEennoeMKOCTU WCXOAHbIX BeLecCTB.
Tennoson achbdekT aTOM peakuumn ¢ pOCTOM TeMmnepaTypbl:

a) yBenuuuBaeTcs;

©) ymeHblUaeTcs;

B) MOXET KaK yBeNnuuMBaThbCs, Tak N YMEHbLLATLCS,

r) He 3aBMCUT OT TeMMepaTypbl.

5. 1 monb aproHa n 10 monb Bogopoda maoxopudecku HarpeatoT Ha 100°. B kakom cnydae paborta,
coBepLUeHHas rasom, bygeT 6onbLue:

a) ons aproHa;

©) ons Bogopoaa;

B) OOWHAKOBa;

r) 3TO 3aBUCUT OT Ha4anbHOW TeMnepaTypbl U AaBNEHNS.

6. TennoTa HenTpanuMsauumn pacteopa KucrnoTbl HA okasanacb paBHa TennoTe HenTpanuMsauum pacteopa
COSISTHOM KNCIOTbI B TEX e YCNOBUAX, cnegoBaTtenbHo, kucnota HA aTo:

a) cnabblii aNEKTPONUT;

©) CMMbHLIN SNEKTPONNT;

B) TENNOTbI HEWTPaNM3aunm KUCNOT BCEraa pasnmyatoTcs, U O CUIe 3NeKTPoNnTa HNYEro ckasaTb HemMb3s;
r) TenNoTbl HEUTpanuaauun nbbIX KUCMOT BCerga coBnagatoT

7. Kakve napameTpbl He06X0OMMO noaaepkmBaTb NOCTOSAHHLIMM, YTOObLI MO 3HAKY M3MEHEHUS SHTPONUN
MO>XHO ObINO CyauTb O HanpaBieHNN CamMonpPOM3BOSILHOIO Npouecca?

a)P, T;

o)u,V,

B)V, T;

Nnu,pP.

8. YKnakocTb npeBpaliaeTcs B nap npw onpeaerieHHoM AaBrneHun 1 TeMmnepaType. KakoBo cooTHoLlleHne
mexagy AG n AF gns atoro npouecca ?

a) AG > AF;

6) AF > AG;

B) AG = AF;

r) 0 AG = AA =0;

[) BEPHOro oTBeTa HeT.

9. B KakoM U3 MEepeYUCIEHHbIX HWXEe 0bpaTMMbIX NMPOLEccoB C 1 MONb MAeanbHOro ra3a M3MeHeHue
QHTpoNuu BygeT MakcumarbHbIM?

a) HarpeaHue o1 300 K o 400 K npu nocToasHHOM AaBrneHuu;

6) HarpeBanue oT 300 K go 400 K npn noctosiHHOM 06beme;

B) n3oTepmm4yeckoe pacumpenue oT 300 m3 go 400 m3;

r) agnabatuyeckoe paciumpenune ot 300 m* go 400 M3,

10. MoxeT N1 KOHCTaHTa paBHOBECUSA XMMUYECKON peakuun He MEHATLCSA C TeMnepaTypon:
a) aa, ecnn AH = const;



6) aa, ecnu AH = 0;
B) KOHCTaHTa Bcerga 3aBuUCUT OT TemrnepaTypbl;
r) aa, ecnu AP= const.

11. lMpouecc B3anMOOENCTBUS OCHOBaHUS C  KUCIIOTOM SBMSIETCA 3K30TEPMUYECKOM peakumen. Yrto
nponsonaeT C NOMoXeHNeM paBHOBECUS U BennunHON Kc ecnv yBenuuntb TemnepaTypy: a) HUYero He
U3MEHUTCH;

6) KOHCTaHTa He M3MEHUTCS, paBHOBECHME CMECTUTCSI B CTOPOHY 06pa3oBaHusi NPOAYKTOB;

B) KOHCT@HTa YMEHbLUMTCS, paBHOBECUE CMECTUTCH B CTOPOHY 06pa3oBaHNA MCXOOHbIX BELLECTB;

) KOHCTaHTa YBENUYNTCS, paBHOBECUE HE CMECTUTCA.

12. CteneHb anccoumnauum rasoobpasHoro xnopuaa sogopoga no peakumm 2HCI = Cl, + Hz (AH>0) ¢
pPOCTOM TemnepaTypbl:

a) pacteTt

©) ymeHbLUaeTcs

B) HE MeHsAeTCs

r) Takas peakumsi He BO3MOXHa.

13. MNpun 26 °C u koHcTaHTa paBHoBecus npouecca FeO + HCl = FeCl; + H,O ©onblue, 4YemM B 3TUX Xe
ycnoBusix, HO npu 20 °C. YTo MOXHO ckasaTb O 3Hake TEMSOBOro apdpekta 3Toro npouecca:

a) AH >0

6) AH<0

B) MOXeT ObITb Kak <, Takn > 0

r) AH =0.

14. CKONbKO COCTaBHbIX YaCTeN U CKOSbKO KOMMNOHEHTOB coaepxuT cucteMa Na,O+SOz = NaSOs(rs):
a)3n3

6)3mn2

B)2 n2

N2mn3

15. MoXHO nNu NpeBpaTuTb XKAKyo dasy B nap 6e3 HarpeBaHus:
a) Aa, HYXXHO YBENNYATb AaBleHE;

0) oa, HY>XHO YMEHbLUNTb AaBJIEHNE;

B) 3TO 3aBMCUT OT NPUPOAbI BELLECTBA;

) Takoe He BO3MOXHO.

16. Hag Kakon >XMAOKOCTb — BOAA MW BOAHLIA pacTBOP MOYEBUHbI — AABfeHME HACbILLEHHOIrO BOASHOIO
napa BblLL€e:

a) Hag pacTBOPOM;

©) Hag BoOOW;

B) OAMHAKOBO Hag obenmu;

r) 3aBUCUT OT KOHLIEHTPALMN MOYEBUHbI.

17. Hannuyne katanusaropa:

a) yBennynBaeT CKOPOCTb Kak NPSIMOW, Tak 1 0bpaTHON peakuuu;

0) yBennumBaeT CKOPOCTb NPSAMOW peakuun 1 yMeHbLUIAeT CKOPOCTb 0GpaTHOM peakumu;
B) NO3BONSIET NPOTEKATb TEPMOANHAMMUYECKN 3anpeLLEeHHOMY NpoLeCcy;

r) yBenuvumBaeT BpeMs JOCTUXKEHNS paBHOBECUS

OTKpbITbIE
Kputepum ouennBanua: 2 6anna — ykasaH BepHbl oTBeT; 0 6annoB — ykazaH HEBEPHbIV OTBET.

18. B guctunnupoBaHHoW Bode Maccon 180 r pactBopunu 5,85 r xnopuaa HaTtpusa. Bbeluucnute
MOMSIPHYIO AOM0 Xiopuaa HaTpusa B 9ToM pactBope. OTBeT npuBeauTe C TOYHOCTBIO 40 ABYX 3HAyalumnx

undp.

19. Ckonbko nbaa (kr) pactaet, ecnu nea maccor 5 kr n temnepatypon 0°C onyctuTtb B Bogy Maccom 10



Kr n Temnepatypor 0°C? OTBeT npuBeamTe C TOYHOCTLIO 4O LenbIX.

20. Ins HEKOTOPOW peakumn KoHcTaHTa ckopocTu npu TemnepaType 300 K coctasnseT 0,3 n-mMonb ' MuH-
1 a TemnepaTtypHbli KO3(PPUUMEHT peakumn paBeH 3. PaccuuMTanTe 3Ha4YeHWe KOHCTaHTbl CKOPOCTU
peakummn npu TemnepaTtype 320 K. OTBeT npuBeamTe B N'MONbYMUH™L, ¢ TOYHOCTBIO OO ABYX 3HAYaLLMX
undp, pasgenutens - 3anaTas.

21. AueTaTHbIn BydepHbI pacTBop, cogepxatymin no 0,10 monb KMcnoTbl U conu pasbasunu sBogon B 10
pas. YTto npomnsowno ¢ BennumHon pH? Yto npomsowno ¢ 6ycgepHon eMkocTbio aTon cmecn? Mpueegute
OBa OTBeTa Kak ABa OTAeNbHbIX NPeaoXeHus.

22. ConocTtaBbTe pacTBOPMMOCTb Xrfopuga cepebpa B pacTBope xnopuaa kanua M B BoAe:
PactBopMMOCTb xnopuaa cepebpa B pacTBope xfnopuaa Kanus , Yem B Boge. (BCTaBbTe
NponyLLeHHOe CroBO)

Kntoun gna OlK-2

Bonpoc 1 2 3 4 5 6 7 8 9
OTBeThl b A B b B b b A b
Bonpoc 10 11 12 13 14 15 16 17 18
OTBeThl B A A b B b b A 0,0099
Bonpoc 19 20 21 22
OTBeThl 0 2,7 He MEHb

n3MeHunach. we

YMeHbLuMnace.

nu:
Benvnunna pH
He
n3mMeHunach.
BbyepHas
€MKOCTb
yMeHbLUMnach
OlMNK-3

1. MNpn NOCTOSIHCTBE KaKnx NapaMeTpOoB SHTasbMUS XMMNUYECKOW peakumm pasHa ee Tennote: a) V, T;
o)P, T,
B)S; P
ru;Vv

[) ViHble napamMeTpbl M UX COYeTaHMsI.

2. Onpegenvute npaBunbHbI Psn  PacrnonioXeHUs TEMNOEMKOCTEeN ra3oobpasHbiX BELLECTB Npwu
OAWHaKoBOMW Temneparype:

a) Cp(H20(nepn)) > Cp(H-O(nap));

6) Cr(Ar)> Cp(N2) > Cp(H20 (nap)

B) Cp(Ar)= Cp(N2) = Cr(H20 (nap))

F) CP(AI’)< CP(Nz) < CP(Hzo (nap))-

3. Pasnuuatotca nu tennotbl HenTpanuaaumm 0,1 M pactBopoB HCOOH n HNOs; pacTtBopom Lienoym
O[NHAKOBOW KOHLEHTpaLnun:

a) 6yayT;

0) HeT;

B) 9TO 3aBMCUT OT BHELUHErO AaBlEHNS;

r) No NpMBeAEHHbIM AaHHbIM O4HO3HAYHBIN BbIBO4 HEBO3MOXEH.



4. MNpwn P=const Ha 20° HarpeBatoT a30T U aproH. KonmvyecTBo TennoThl, 3aTpayeHHOe Ha HarpeBaHue:
a) bornblue Ans asoTa;

6) 6onblue ansa aproxa;

B) oAMHakoBa Anst 06omx rasos;

r) 3aBUCUT OT Ha4arnbHOW TemnepaTypbl ra3os.

5. 3HauveHune Kp peakunn 2NHs = N, + 3H, B razoBou ¢ase npu ymeHbLLUEHNN O6LLEro faBneHns B 2 pasa:
a) ymeHbLunTCA

6) He n3meHuTCA

B) yBENUYUTCS

) MOXET KaK YBESIMYNTCS, Tak U YMEHbBLUNTCS.

6. MoXeT N KOHCTaHTa paBHOBECUS XMMUYECKON peaKkLMm YMEHbLIATbLCA C POCTOM TeMMepaTypbl:
a) oa, ecnun AH = const;

0) oa, ecnu AH < 0;

B) KOHCTaHTa He 3aBUCUT OT TemnepaTypbl;

r) aa, ecnn AH = 0.

7. Y70 HY>XHO ANg yBenuyeHus nonHotbl npotekaHus npouecca: NHsz+ HCIl = NH.4Clws) (AH <0)
a) yBenuunTb obLuee AasrneHne 1 temnepartypy;

0) ymeHbLLNTL 00Lee aaBneHne n TemnepaTypy;

B) yBeNu4uTH obLLee JaBneHe N YMeHbLUNTL TeMnepartypy;

r) AaBreHne 1 TemnepaTtypa He BNUAKT Ha BbIXOA NpoaykTa.

8. YkaxuTe ycrnoBwue, nNpu KOTOPOM AJfiIS pacyeTa TemnepaTypHON 3aBUCMMOCTM KOHCTaHTbl paBHOBECUS

KT, AH(1 1),
MOXHO MONb30BaTbCsl YypaBHEHNEM In—% =—| ——— |:

Ky RI(TL T2
a) AH=0;
©) AH = const;
B) AH = O;

) TAKOro ycrioBusi HeT.

9. MmetoTca gBa pacteopa 0gMHAKOBOM KOHUEeHTpauun. B 0gHOM pacTBOPEHHbLIN KOMMOHEHT NeTy4nn, B
OPYrom — HeneTy4nn. 3Ha4yeHns aBMEHUS HACbILLEHHOrO nNapa Hag 3TMMK pacTBOpPaMu:

a) 0OQVHAaKOBO;

©) onsi NepBoOro — BbILLE;

B) HaZ BTOPbIM BbILLUE;

r) N0 MMEKLNMCA AAaHHBbIM OTBETUTH HEBO3MOXHO.

10. WmetoTcss BOAHbIE paCTBOPbl Xropuaa HaTpus M XNopvaa Kanusi OAMHAKOBOW KOHLEHTpaLuu.
Temnepatypa KpucTannmsauum sTux pacTBopoB OyaerT:

a) 0QVHaKoBa;

6) y nepBoro pacTteopa BblLLE;

B) y BTOPOro pacTsopa Bbill€;

r) N0 MMEKLLMMCS OAaHHBIM OTBETUTb HEBO3MOXXHO.

11. Kpmnockonunyeckasa NnocTosiHHasa He 3aBUCUT:
a) OT NpPUpPoAbl pacTBOpUTENS;

6) OT Npupoabl paCTBOPEHHOIO BELLECTBA;

B) OT BHELUHEro AaBneHus;

r) BEpPHOro oTBETA HET.

12. PacTBOpuUMOCTb TBEPAOrO BELIECTBA B XUOKOCTU OonbLue:

a) B ugeanbHOM pacTBOpE;

6) B pacTBOpe C NONMOXUTENbHbIMU OTKIOHEHUAMW OT 3aKoHa Payns;
B) B pacTBOpe C oTpuuaTteribHbIMU OTKIIOHEHUAMK OT 3akoHa Payns;



F) PacTBOPUMOCTb 3aBUCUT TOJIbKO OT TEMNepaTypbl.

13. CornacHo 3akoHy KoHOBanoBa COCTaB XXMAKOCTM MO CPaBHEHWIO C COCTAaBOM PaBHOBECHOMO C Hew
napa:

a) Takom xe;

6) oboraleH MeHee NeTy4Ynm KOMMNOHEHTOM;

B) oboraieH 6onee neTy4MMm KOMMNOHEHTOM;

r) BEpHOro OTBETA HET.

14. Mpw onpegeneHun nopsiaka XMMUYECKOW peakumm rpaduyeckum MeToAOM MONYyYUnU JIMHENHYHO
3aBMCMMOCTb B koopamHaTax «Inc — t». Kakon nopsaok nmeeT AaHHasa peakuus:

a) Hynesowu,

0) nepsbIN;

B) BTOpOW;

r) TpeTun.

15. Mpu yMeHbLUEHUN HayanbHOW KOHUEHTpauuuM ucxoaHbix BewlecTB (ca’=cs’) B ABa pasa Bpewms
nonynpeBspaLleHns B peakumm BTOpOro nopsaka:

a) yBenuuuTCcs B ABa pasa;

0) ymeHbLUNTCA B ABa pasa;

B) YBENUYUTCS B YeTbIpe pasa;

r) He U3MeHNTCs

16. [ns peakumm nepsoro nopsigka A — B npu HavyanbHOM KOHLEHTPaLMM UCXOQHOMo BelecTBa ca = 1
mMonb-n~t  Bpemsa nonynpeBpalleHus coctaBuno 1250 cekyHa. KakoBo  3HaueHue  BpemeHwu
nonynpespaLleHns npu ca = 2,5 monb-n

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

17. KOHCTaHTa CKOPOCTU XMMUYECKON peakuun 3aBUCUT OT CrieayHoLnX dakTopOB:
a) Bpems, TemnepaTypa, KOHUEeHTpauns Y4aCTHUKOB peakLmu;

©) KOHLUEHTpauus y4acTHUKOB peakumm, Temneparypa;

B) BPEMS, MEXaHN3M peakunn, TemnepaTypa;

r) MexaHu3M peakuuu, Temnepartypa.

18. lNoTeHuman Kakoro U3 anNekTpoaoB He 3aBUcUT oT pH cpeabl:
a) BOOOPOOHOrO;

©) XMHIMAPOHHOIO;

B) KarOMEeIIbHOrO;

I') CTEKISAHHOIO.

19. bydepHbim gerictBuem obrnagaeT cMecb okcanarta Kanus C:
a) YKCYCHOW KUCIOTOW;

6) NMMOHHOM KNCIOTOW;

B) LLIaBENEBOW KUCNOTON;

r) opTohoChOPCHON KNCNOTOMN.

20. na pacteopa 1 monb/n Na;S0O4 + 1 monb/n H.SO4 MOHHas cuna paBHa:
a) 4 monb/n;
6) 5 monb/n;



B) 6 monb/1;
r) 2 mone/n.

OTKpbITbIE
KpuTtepun oueHnBanus: 2 6anna —BepHbin oTBeT; () 0a/t0B —HEBEpPHBIN OTBET.

21. Mop pacnpepensieTca mMexay Tonyonom v Bogon. KoHueHTpaums iioaa B Tonyorne ropasao 6onblue
KOHUEeHTpauun rnoga B Boae. Kak cooTHocATca mexay cobon xvmumyeckue noTeHumansl noga B obemx
daszax B coctosiHum paBHoBecusa? OTBET - OAHO CMOBO.

22. KoHcTaHTa W cTeneHb 3NEeKTPONUTMYECKOM Auccoumaumm cnaboro anekTponuta CBA3aHbl
cooTHoLleHneM: K=a?c/(1-o). YTO NponsoiaeT ¢ KOHCTaHTOW Auccoumanmm nNo Mepe pocta KOHLEeHTpaLmm
pacTteBopa? OTBeT - 04HO CrOBO.

23. Ha pguwarpamme coCTOsiHMA TemnepaTypa-CocTaB ABYXKOMMOHEHTHOW cuctembl (P= const) nmetotca
TOuYKa, B KOTOpPOW CTeneHb cBoboAbl paBHa ABYM. KakoMy uncny paBHOBECHbIX dha3 oHa oTBevaeT? OTBeT
- 0HO 4uMcno.

24. B HacblweHHbIM BOAHbIM pacTBop 6pomuaa cepebpa gobasneH 6pomua HaTpusa. Kak nameHunach
pacTBOPMMOCTb U NpounsBedeHne pactBopumoctn bpomuaa cepebpa? OTBeT npeacTaBbTe B BUAE OBYX
OTAENbHbIX NPeaoXEeHNN.

Kntoun gnsa OlK-3

Bonpoc 1 2 3 4 5 6 7 8 9
OTBeThI b r A A b b B b b
Bonpoc 10 11 12 13 14 15 16 17 18
OTBeThI A b B b b b b r B
Bonpoc 19 20 21 22 23 24
OTBeThl B B PaBHbl He 1 PacTtsBopum
name OoCTb
HUTCA YMEHbLUNTC
A.
lNpounssene
HYe
pacTBOpMM
OCTU He
N3MEHUTCS.
OlK-6

1. Mpwn 298 K noHHbIe nNpounsseaeHnsa Boabl U aTunosoro cnupta Kw(H20)=10"2* n Kw(C:HsOH)=10-%°. B
HeMTpanbHOM BOAHOM M 3TaHONbHOM pacteopax: a) pH(H20)>pH(C.HsOH); 6) pH(H-O)<pH(C2HsOH); B)
pH(H20)=pH(C2HsOH); r) BepHoro otseta HeT

2. YpenbHas 9nekTponpoBOAHOCTb BOAHOrO pacTBOpa CWUMBHOMO 3nekTponmMta € pOCTOM  ero
KOHUEeHTpauum ¢ BHayane pacteT, a 3atem cHwkaeTca. [losBneHne y4vacTka CHWKEHWUS
3NEKTPONPOBOAHOCTU HA 3aBMCUMMOCTU OOYCrOBMEHO: a) W3MEHEHMEeM MexaHn3Ma MUrpaLMOHHOro
nepeHoca; 6) M3MeHeHMeM u4ucna HocuTenewm 3apsga; B) HapacTalwWUM  BAUSHUEM  MEXMOHHbIX
B3aMMOAENCTBUN; I') UBMEHEHUEM MONSIPHON 3NEKTPONPOBOAHOCTH.

3. CKOpOCTb XMMWYECKOW peakumun npu yBenuyeHun ee aHeprnm akTneaumm: a) nosbiwaeTtcs; 6) yobiBaeT;
B) HE N3MEHSETCS; I') MOXET U3MEHSITLCA MO Pa3HOMY; ) 3TO 3aBUCUT OT TemnepaTypbl.

4. B cooTBeTCTBUM C MPUHLMMOM NIMMUTUPYIOLLEA CTaAuUMN XMMUYECKOM peakumn: a) CKOpoCTb Niobown
CMNOXHOM XMMWYECKOWN peakumn onpeaenseTcsi CKOPOCTb0 CaMoW MeafieHHoW ee ctaguu; 6) ckopocTb
nobor CNOXHOM XUMUYECKOM peakuun onpenenseTca CKOpoCTbld camMon ObICTponm ee cTagun; B)



CKOPOCTbIO CamMoW MeIEHHOW CTaaun onpeaenseTca CKOPOCTb CNOXHOM XMMMUYECKOW peakumn, ecnm oHa
COCTOMT 13 psiga napannenbHbIX peakuuin; r) CKOPOCTbl caMor BbICTPON cTagumn onpeaensieTcs CKOpoCTb
CMNOXHOM XMMWYECKOWN peakunn, eCnmn oHa COCTOMT U3 psida napannenbHbIX peakumi.

5. BoibepuTte ypaBHeHVE peakumn, COOTBETCTBYKOLLEE CTaHAapTHOW SHTanbnum obpasoBaHus AH2gs®
coeanHeHust Ca(H.PO4)2'H.0: a) Ca(H2PO.)2(kp) + H.O(k) = Ca(H2PO4)2'H.0 (kp); 6) Ca(te) + 6H(r) +
2P(kpacHbin) + 90(r) = Ca(H2PO4)2'H20 (kp); B) Ca(tB) + 2P(6enbin) + 4,502(r) = Ca(H2P04)2-H20(kp);
r) BEPHOro oTBETA HET.

6. Kakne coctosiHMsa pasnuyHbIX ra3oB Un XUOKOCTEN Ha3bIBalOT COOTBETCTBEHHbLIMU: @) COCTOSIHUSA Npu
OLMHaKOBbIX TeMnepaTypax n gaBnenusix; 6) COCTosHWUS NpM OAUHAKOBbLIX 06beMax n Temnepartypax; B)
COCTOSIHUS pa3HbIX BELLECTB, MMEIOLLME O4MHAKOBbBIE 3HAYEHUSA NPUBEAEHHBIX NEPEMEHHbIX; ) COCTOSIHUSA
pasnMyHbIX BELLECTB, MMEIOLLME OONHAKOBbBIE KPUTMYECKNE OOBEMBI.

7. NpeanbHbii ra3 pacwwupsietcs oT obbema V1 go obbema V2. PaboTta pacwwupeHuss Oyget
MaKkCMMarbHORN, ecnv ras pacumpseTtcs a) obpatumo 1 nsotepmumyeckun; 6) obpatnmo n agnabatnyecku;
B) HeoOpaTMMO N3oTEPMUYECKU; ') 0BPaTUMO U n3obapudecku.

8. B kakux cny4asx MOXHO npeHebpedb pas3HOCTbI0 MeXOY M3MEHEHWEM JHTanbMun N N3MEHEHUEM
BHYTPEHHEWN 3HEPrnmn peakuun: a) ecnu B peakummn y4acTBYHOT TOMbKO BELLECTBA B KOHOEHCUMPOBaHHOM
COCTOSIHUK; B) ecnn BCe Y4YaCTHUKM peakuum — rasoobpasHble BeLleCcTBa; B) ecnv B XO4e peakuuu
AaBreHne He N3MEHSETCS; I') eCnv peakums NpoTekaeT Npu NOCTOSIHHOW TeMnepaType.

9. lMNMepexopn rasa u3 coctosHUs A B COCTOsiIHME B MOXHO ocylecTBUTb TpeMsi criocobamu (cm.puc). B
Kakom cnydvae paboTta Hapg, rasaom MUHUMarnbHa?

a)no nytn 1 ©) no nytu 2 B) no nyTn 3 r) oguHakoBa BO BCEX Cryvasx; 4) OAUHAKOBa U MUHUMarbHa 4SS
nymm 1 un 3.

10. [na HeKOoTOpOM peakuun M3MeHeHue TEMSTIOEMKOCTM KakK (DYHKUMS OT TemnepaTypbl npeacTtaBreHa
ypaBHeHneM ACp = Aa + AbT + AcT?, roe Aa; Ab 1 Ac- k03MUMEHTLI, KOTOpble Gorblue Hyns. Kak
cxemMaTmyeckun 3aBucuT A r H oT TemnepaTtypbl:

11. MNpun paeneHumn 26,6-103 lNa umknorekcaH (4) v aTunaueTar (3) KUNAT NPU OgMHAKOBOM TemMnepaType.

a) A H 6) A H B) AH r) AH

T T T T

YeM MOXHO OOBACHUTL, YTO MPU HOPMaribHOM AaBreHun Tn UMKIorekcaHa Bbiwe Twn aTunauerarta
Ha 3,6 °C : @) AVnap(L) > AViap(3); 0) AVinap (1) < AVinap(3); B) A Huen (1) > AHuen (3); 1) AHuen (1) < AHuen
(3).

12. Yemy paBHO AGyen U AFycn NpU paBHOBECHOM MCNapeHnn 1 Morb XMAKOCTU Npu Temnepatype T, ecnu
nap cumTtaTtb ngeaneHbiM rasoM: a) AG = —RT, AF = 0; 6) AG =0, AF =—RT,; B) AG = AF = RT; 1) AG
=AF =0.

13. meeTcsa noeanbHbIn pacTteop 13 netydero (A) n Henetydero (B) komnoHeHTOB. Kak MeHsieTcst obLiee
AaBreHne HaCbILWEeHHOro napa Hag pacTBOpPOM C U3MEHEHWEM CoCTaBa:

14.To 3akoHy eHpn pacTBOPUMOCTb ra3oB: a) YBENMYMBAETCH C YMEHbLUEHMEM ero aBneHus; 6) He
3aBUCUT OT OaBfeHus rasa; B) yBeNMuMBaeTCs C BO3pacTaHWeM [OaBreHus rasa; ) onpegensiercs

P P P P
ﬂNaN &M MM
A B A B A B A B
0 Xg » 1 0 Xg » [ 0 Xxg » 1 0 Xg » |

TOJSIbKO KOHCTaHTOM ['eHpu.



15. CornacHo | 3akoHy KoHoBanoBa B nape Hag pactBopoM 6orblue MO CpaBHEHWMIO C pPacTBOPOM: a)
pacTtBopuTens; 6) pacTBOPEHHOrO BELECTBA; B) pAaCTBOPUTENS M paCTBOPEHHOIO BELLECTBA MOPOBHY;
r) nerkoneTyyero KOMMOHeHTa.
OTKpbITbIE
Kpurepun oueHuBaHus:
e 2 Qayuta — yKa3aH BepHBIN OTBET;
e (0 6auIOB — yKa3aH HEBEPHBIN OTBET.
16. Kave gaHHble HeobxoamMbl Ansa rpadpuyeckoro onpeaeneHns 3HavyeHns SHeprum akTMBaLmMm nNpocTomn
peakumn?
CornacHo ypaBHeHUIO AppeHnyca HY>XHO onpefernuTb KOHCTaHTbl CKOPOCTW peakumMm npu pasHbiX
Temnepatypax M nocTpouTb rpadumk B koopamHatax In k = f (1/T). TaHreHc yrna HaknoHa 3Ton
3aBMCUMOCTM MO3BOSMUT pacCcunTaTb 3HAYEHME IHEPrUn akTMBaumm C TOYHOCTBH [0 rasoBOM
NOCTOSIHHOWN.
17.Yemy paBHO cornacHo Teopumn AppeHuyca 3HadeHne pH 1 pOH BogHoro pacteBopa rugpokcmaa
Kanusa ¢ koHueHTpauuen 0,01 M.
'mppokcna Kanua  CUMbHbIA - 9MNEKTPONUT, MNO3TOMY  KOHUEHTpauus rMOpOKCUMA-UOHOB  paBHa
KOHUeHTpauun anektponuta. [Ans pacyeta pH n pOH Bocnonb3yemcsa ypaBHEHNEM:
H=-lgc OH=-lgc __ _
p g¢y+ P €N
pOH =-1g(0,01)=2.  pH+pOH =14, moeda
pH=14-2=12.
18. VmetoTcs BogHbIe pacTBOPbI MTIHKO3bl U XSlopyaa HaTpUs OAMHAKOBOW KOHUEeHTpauun. byayT nv atn
pacTBOpbl N3OTOHUYECKNMU?
HeT. Xnopug Hatpus B BOOHOM pacTBOpe OMCCOLMMPYET Ha MOHbLI, @ MOTOMY YMCAO YacTul, B ero
pacTBope OydeT Bbille, YEM B paCTBOPE MOKO3bl, Kak U BENUYMHA OCMOTUYECKOTO JAaBNEHUS.
19. Y10 BonbLue: 3HTpONMS BOLASHOIO napa, Xugkon sogbl nnu noga (1 monb Bewectsa)?
CornacHo BTOPOMY 3aKOHY TEPMOANHAMMUKM SHTPOMUS XapakTepuayeT CTeNeHb pasynopsigov4eHHOCTH
B cucteme. CregoBaTenibHO 3HTPOMUS rasa Bbllle, YEM KUOKOM BOAbl. Y XWOKOW BOAbI 3HTPOMMUS
BbllLEe, YeM Y NbAa.
20. B anemeHTapHoi peakuun tmna 2A — B HavyanbHas KoHUeHTpauus Beuwlectsa A pasHa 1 monb-n—.

Uepes 10 MMH OT Hayana peakuun KoHLeHTpauus BellecTBa B coctasuna 0,9 monb-n=t. Bbluucnure
KOHCTaHTY CKOPOCTM 3TOWN peakuuu.
Bocnonb3yemcsa ypaBHeHeM ans peakuum |l nopsgka (bumonekynspHom):

1 1

—=—+kt

c °

Bhlpaxas oTctoga KOHCTaHTy ckopocTu nonyymm 0,9 1/Monb-MuH.

Kntoun gna OlK-6

Bonpoc 1 2 3 4 5 6 7 8 9
bl
OTBeThl b B b r b B r A B
Bonpoc 10 11 12 13 14 15 16 17 18
bl
OTBeThHI r B ) A B r 1 12:2 1
Bonpoc 19 20
bl
OTBeThbI Y 0,9
nap | n/mo
a np*
MUWH




MK-1

1. CDpaKLI,I/IOHHOVI I'IepeFOHKOVI CMeCb OBYX KOMMNOHEHTOB MOXHO pa3fefinTb Ha YNCTbIE BelleCTBa, eClin:
a) Ha AnarpamMmme XNOaKoCTb-nap MMeeTcAd a3eoTpornHaaA TOYKa ; 6) Ha AnarpamMmme XnakoCTtb-nap HeT
a3e0TponH0|?1 TOYKM ; B) €eCJ/in KOMMOHEeHTbl HE CMeLlnBaroTCA F) €CJ1IM KOMIMOHEHTblI CMeLlnMBaloTCA
OrpaHN4YeHHo; [J,) B No6oMm crniydyae MOXHO pa3aerinTb

2. ,El,l/larpamma COCTOAHUA BOOA-aHUIMIMH MMEeeT BEepXHIK KPUTUHECKYHD Temnepartypy. I'Ip|/| 3TOM C
pOCTOM TeMnepaTypbl B3aMHaA paCTBOPUMOCTb ABYX KUAOKOCTEMN: a) YMeHbLUaeTCA 6) HE MEHAETCH,
B) yBenmnynBaeTCA, F) Xapaktep naMmeHeHunsa 3aBUCUT OT KOHUEHTpPpaunn KOMMNOHEHTOB.

3. OHeprusi aKkTMBauum MNpPOCTOM peakuum C POCTOM TeMmnepaTtypbl: a) pacTeT;, 6) He MeHsieTcs; B)
YMEHbLLAETCS; I) MOXET MEHSATLCS MO Pa3HOMY.

4. TemnepaTypHbli koadduumeHT BaHT-Todypa paseH 3. TemnepaTypa npu NpOTEKAHUU peakumn
Tvna A=B yBenuumnacbk Ha 30 rpagycoB. CKOpOCTb peakumn npyu 3ToM yBenuumnace: a) B 27 pas; 6) B
9 pas; B) B 6 pas; r) B 81 pas; 4) KpaTHOCTb onpedenseTcs BHELWHMM JaBNeHUeEM

5. Peakuuu, ogHa wu3 KOTOpPbIX BO3MOXHa TONMbKO MpU OAHOBPEMEHHOM MPOTEKAHUN BTOPOM,
Ha3bIBaOTCA: a) conpsbkeHHbIMM 6) oBpaTuMbiMKn  B) nocnegoBaTeSNlbHbBIMA T) napannenbHbIMU 4)
KaTanMTuyYecKuMu.

6. Kakoe arperatHoe cocTosdHve — ned unu xuakas soga Oypet 6onee yctonymsbim npyn 273,15 Kn 1
aTMm: a) nep; 6) >XMAKOCTb; B) OAMHAKOBO YCTONYMBLI 06a; ) He ycTonumnBbl oba.

7. MoxHO N NpeBpaTuUTb XUAKYK a3y B nap 6e3 HarpeBaHus: a) Aa, HYKHO yBenuunTb AasneHue; 6)
Aa, HY>XHO YMEHbLUNTL JaBreHne; B) 3TO 3aBUCUT OT NPUPOALI BELLECTBA; ) Takoe He BO3MOXHO.

8. Hap kakon XnakoCTbio — BOAA UIM BOAHLIN pacTBOP MOYEBUHbI— AABMEHME HACbIWEHHOro BOASIHOMO
napa Bblle: a) Hag pacTtBopoMm; 0) Hag BOAOMW; B) OAMHAKOBO Hag obewmu; r) 3TO 3aBUCUT OT
KOHLEHTpaLMN MOYEBMHDI.

9. OOHO M TOXE KONMMYECTBO [fOKO3bl PacTBOPEHO B OAMHAKOBOM (MO Macce) KONMYecTBe pasHbiX
pacTteoputenen L1 un Lo, [laBneHne HacbIWeHHOro napa Hag YACTbIMU pacTBOPUTENAMU OLMHAKOBO.
lMoHMXeHNe OaBneHWs HacbIWEHHOro napa Hag 3TMMKM pacTBopamm OygeTt: a) oauHakoBo; 6)
pasnuyaTbCs; B) 3TO 3aBUCUT OT NPUPOLbI PacTBOPUTENEN; I) MOXET ObiTb NOOLIM.

10. Hannune kaTanusaTtopa: a) yBeNnUUMBAET CKOPOCTb Kak MpPsIMOW, Tak M obpaTHom peakumn; ©6)
yBenMyYnMBaeT CKOPOCTb NPSAMOW peakumMnm U yMeHbLUaeT CKOpPOCTb 0bpaTHOM peakuuu; B) NO3BoONsSeT
npotekatb TepMOAUHAMUYECKM 3anpeLLleHHOMY rpoueccy; ) yBenuumBaeT BpeMs AOCTUXKEHUSN
paBHOBECUS.

11. [1na peakumn nepBoro nopsigka A — B npu HavanbHOM KOHUEHTpaumm UCXO4HOro BewectBa Ca = 1
mMonb-m! Bpems nonynpespalleHns cocTaBuno 2500 cekyHO. KakoBo 3HayeHne BpemeHu
nonynpespatleHus npu ca = 2,5 monb-nt a) 6250 c; 6) 1250 c; B) 2500 c; r) 5000 c.

12. KoHCTaHTa CKOPOCTM XMMW4YECKOW peakuuuM 3aBUCUMT OT creaylowmux dakTopoB: a) Bpemd,
TemnepaTypa, KOHUEHTpaums Yy4aCTHUKOB peakumn; 6) KOHUEHTpauusi Y4YaCTHMKOB peakuuu,

TemnepaTtypa; B) BpeMsi, MEXaHU3M peakuumu, TemnepaTypa; r) MexaHnsm peakumm, TemnepaTtypa.
13. lNoTeHuman kakoro U3 anekTpoaoB He 3aBucUT oT pH cpeabl:
a) BOOOPOOHOrO; ©) XMHIMAPOHHOIO; B) KANTOMESLHOTO; ') CTEKIAHHOTO.
14. BydepHbiM gencTBMeM obriagaeT CMeCh okcarara Kanusi C :
a) YKCYCHOM KMCOTOW; 6) MMMOHHOW KACITOTON; B) LLABENIEBON KNCIOTOW; ) OpTOOCHOPCHON KNCIOTOMN.
15. Onsa pacteopa 1 monb/n Na;SO4 + 1 monb/n H2SO4 noHHasi cuna paeHa:
a) 4 monb/n; 6) 5 monb/n; B) 6 Monb/n r) 2 Monb/n; 4) BEPHOro oTBETa HET
OTKpbITbIE

Kpurtepun onenuBanus:
e 2 Qayuta — yKa3aH BepHBIN OTBET;

e () Gayu10B — yKa3aH HEBEPHBIN OTBET.

16. UeM mpUHIUNHAIBHO OTJIMYAIOTCS XUMUYECKHE LEMH OT KOHIIEHTPALMOHHBIX ?

Paznuunem mMatepuanoB aHO/ia M KaToa; IPOTEKaHUEM XUMHUECKON peakluu.

17. Ha xaToaHO# MoIsipU3allMOHHOM KPUBOM HEMOABUKHOTO 3JIEKTPOAa 0OHapykeHa 001acTh
HE3aBHCHMOCTH IUNIOTHOCTH TOKA OT NEPEHANPSHKEHNUS, IPUUYEM BPALLEHHUE JIEKTPOJA IPUBOIUT K POCTY
IUIOTHOCTH TOKa. Kakas cranus sBiIsieTCss CKOPOCTHONIPEAETSAIONIEHN B 3JIEKTPOXUMHUECKOM TIPOLIECCE,
MPOTEKAIOIIEM B IaHHOH cucTeme?

Huddysuonnas.



18. Bcerma nm cCymecTByeT pasidyMe€ MEXKIY KOHCTAaHTaMU pPAaBHOBECHS, BBIPAXCHHBIMH 4Yepe3
HaplUyagbHble JaBJICHUS U MOJIIPHbIE KOHLIEHTpaUu?
Paznuuuii HeT, eciM B peakluy HET U3MEHEHU s 00beMa.
19. Haiitu craHzapTHYIO MOJSPHYIO SHTANBIHI0 00pa3oBaHMsA aMMHaKa Ha OCHOBAaHUM JIAHHBIX O
peaxiusx B ra3oBoi dasze:

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

Monb !

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

Monb "

OtBer nmpuBeuTe B KJ>K/MOJIb C TOUHOCTBIO JIO LIENBIX.

CrangapTHYIO MOJISIPHYIO SHTAJIbIIUI0 00pa30BaHMsI aMMHaKa MOYKHO HalTH, 0JIb3yAch 3aKkoHOM ['ecca
1 KOMOMHHPYs peakiuu: V4 * [(a)*3-(0)]=-571,68*3-(-1530,26)=-46 (x/]x/M01b).

20. Koncranra paBaoBecus Kp peakuuu Hz + 12 = 2HI npu 717 K 1 ucXoaHBIX KOJMYECTBAX BOAOPOAA U
noma mo 1 mMonp paBHa 46,7. UeMy paBHa KOHCTAaHTa PAaBHOBECHS ATOM pEaKIUM, €CIU HCXOJHBIE
KOJIMYECTBA I'a30B PaBHbI 2 MOJIb?

KoHcranTa paBHOBECHS HE 3aBUCHUT OT UCXOHBIX KOJIMYECTB peareHToB. OtueTt: 46,7

Kntoun gna MNMK-1

Bonpocbl 1 2 3 4 5 6 7 8 9

OTBeTbl b B b A A B b b b

Bonpocbl 10 11 12 13 14 15 16 17 18

OTtBeTbl A 5) r B B B paznuureM muddysuonnas | Pazmuunii
MaTepHasoB HET, ecliu
aHoza u B peaKIuu
KaToza; HET
IIPOTCKAaHNEM U3MEHEHUs
XUMHUYECKON o6beMa
peaxkuuu

Bonpockl 19 20

OTBeTbl -46 46,7

I1K-2

1. Ecnu gBe XMAKOCTM MMEKT Takyr guarpamMmy pacTBOPUMOCTW, Kak MPEACTaBieHO Ha PUCYHKE, TO B
Touke | HaxoguTca: a) KOMMNOHEHT A; 6) KOMMOHEHT B; B) romoreHHbIi pacTeop; r) ABa pacTeopa
pas3Horo cocrtasa.

T
I.
2. PasnoxeHue kapboHaTa MarHWs HauyHeTCA Ha BO3ayXxe
npw TemnepaType, Koraa A X, — B
a)AG°>0; 6)Kp<1;8B)P( - CO2 )=1[am]; r) Kp =0 ; roe

P(CO2) — oTHOCUTENBHOE AaBneHve guccoumaumm kapboHata MarHms.

3. MoryT n1 nopsgok peakuum U MONeKynsipHOCTb BbITb 4POOHBIMW BENNYMHAMM: @) HET;

6) Aa; B) NopsaokK — Aa, MONEKYNSAPHOCTb — HET; T) MOJEKYNAPHOCTb — Aa, MOPSAOK — HeT.

4. Ecnn Temnepatypa, KOHCTaHTbl CKOPOCTM W HavasnbHble KOHLEHTPAuMM WCXOOHbIX BELLECTB
OOVHAKOBbI, TO peaKkLmMsl Kakoro nopsiaka 3aBepLunTCst paHbLUe: a)BTOpPOro 6)HyneBoro; B) NeEpBOro; r)
TpeTbero




ol

10.

11.

12.

13.

14.

15.

[na onpegeneHns KOHCTaHTbI CKOPOCTU peakuuy BTOPOro rnopsiaka rpadpuyeckum mMeToaom crnegyer
nocTpoutb rpaduk B koopanHatax: a)Inc—-t;6) 1/ c—-t;B) 1/ ¢c— 1/t;r) c — 1/t 4) BepHOro oTBeTa
HeT.

Kakasi 3 cuctem npeacraBnsieT paBHOBECHBIN OKUCIINTENbHO-BOCCTAHOBUTENbHbLIN 3NEKTPOA;:
a) Fe | Fe?*, Fe®;
6) Pt | Fe?*, Fe®";
B) Cu | Cu?";
F) Pt, H» | HsO".
CornacHo 3akoHy pasbaBneHusi KOHCTaHTa Auccoumauun GuHapHoro cnaboro anekTponuta pasHa
Kauce =a?C/(1-a.). Mpy yBENMYEHUM KOHLIEHTPALMK 3NEKTPONMTa
a) KOHCTaHTa 1 CTeneHb Auccoumnaumm yBenmyarcs,
6) KOHCTaHTa M CTeNeHb AUCCoLMaLMN HE N3MEHATCS;
B) KOHCTaHTa guccoumaumm He N3MEHUTCS, CTeneHb Auccoumaumm YMeHbLUUTCS;
') KOHCTaHTa AMccoumaumm He U3MEHNTCS, CTeNeHb AMCCounaumm yBEMUnTCS.
lMoTeHumnan Kakoro U3 anekTpoaoB 3aBncuT ot pH cpeapl:
a) KNCMNOPOAHOrO;
©) xnopunacepebpsaHOro;
B) MeJHOro;
I') XNOpPHOTro.
Ha ocHOBe kaKkoro coeiMHeHns MoXeT ObITb M3roToBneH anekTpoA Il poga, obpatumbii no noHam Cl:
a) KClI;
©) NacCl,
B) AgCl,
F) AgNO3.
CtaHOapTHbI 9NEeKTPOAHbIM MOTeHUMan Kakoro anekTpoda nonaraloT  paBHbIM - HYmMO npu Nobbix
TemnepaTtypax?
a) BOOOPOLOHOrO;
©) xnopuacepebpsiHOro;
B) MeOHOr0;
) XITOpHOro.

OnekTpogom Il poga siBnsaeTcs:

a) Ag | AgCl | Cl—; 6)H" | H2; B) Ag* | Ag; r) Cu?"| Cu*.
[@30BbIM 3NEKTPOAOM SABNSAETCS:

a) Ag | AgCI | Cl—; 6)H" | Hz; B) Ag™ | Ag; r) Cu?* | Cu*.
BydepHbiM genctenem obnagaet cmecb doopMmmarta HaTpus C :

a) COMsIHOW KUCNOTOW; ©) NMMMOHHOW KUCNOTOW;

B) MypaBbWHOW KUCNOTOWN; I') YKCYCHOW KUCITOTOMN.

Mpy NOMOLLM KaKOro 3MeKTPoAa MOXHO NOTEHLMOMETPUYECKN ONpeaenvTb KOHLEHTPaLuo pacteopa
HCI :
a) CTEKIISIHHOTO;
©) meaHoro;
B) pTYyTHOCYbGaTHOrO;
r) xrnopuacepebpsiHOro.
Yem nNprHUMNManNbHO OTIMYAKTCA XMMUYECKUE LIENW OT KOHLEHTPALUMOHHBIX:
a) HaNU4YMeM MM OTCYTCTBMEM CKayka NOTeHUMana Ha rpaHuue pasgena pacTBOpPOB;
6) xapakTepom TemnepaTypHON 3aBUCUMOCTU HaNPSXKEHUS LIenw;
B) pasnuuMem MeTannoB aHoda 1 Katoaa;
r) NOpsAOKOM 3anvcu SEMEHTOB Lienu.

OTKpbITbIE
Kpurtepun onenuBanus:
e 2 Qayuta — yKa3aH BepHBIN OTBET;

e () Gayu10B — yKa3aH HEBEPHBII OTBET.

16. TabmuuHOoe 3HAaYCHWE MpeaenbHON MoJspHON 31ekTponpoBoaHocTH pactBopa KCIlO4 mpu 18°C
cocrasiser 122,7 Om am®mons?. Yucmno nepeHoca uoHa ClO, paBHO 0,479. Haiitu npenenbHyIO

IEKTPUUECKYIO TIOJIBUKHOCTH 3TOr0 MOHA B pacTBOpe. OTBET NPUBEAUTE C TOUYHOCTHIO J10 LENbIX B OM™
L. im?- Mo (6e3 ykasaHus eMHUIL H3MEPEHHS ).



[ToBMKHOCTh paBHA MPOW3BEJCHUIO YHMCIIA IEPEHOCAa HOHA HA MOJIIPHYIO BJIEKTPOIPOBOJIHOCTH:
0,479*%122,7=59 (Om * 1M Mo1b™?)
17. Beruncinuts E° ns peakiuu (1) Oz + 2H30" + 2¢ = H20; + 2H20,

0,,H,0,|Pt
€CJIM CTaHIaPTHBIE SJIEKTPOIHBIEC TIOTEHIMANB Juis peakuuii (2) Oz + 4H30" + 4¢ = 6H,0
u (3) Hx0, + 2H30" + 2¢ = 4H,0 COCTaBIfIOT COOTBETCTBEHHO: E821H20|Pt =1229 B;
0 —
EHZOZ,HZO|Pt =1776 B.

OTBeT npuUBEIUTE B MUJUIMBOJBTaX C TOYHOCTBIO JI0 LENbIX (HE YKa3bIBasi €AUHULIBI U3MEPEHU).

CrangapTHbI MOTEHIMAJ MOXKHO pPacCcUMTaTh, KOMOMHHUpYs BHauajge 3Hepruu ['mbbca peakuuit s
noiaydeHus: uckomoit: (1) = (2)-(3). VYuurbiBasi OCHOBHOE YpaBHEHUE DIECKTPOXUMHUYECKOU
tepmouHamuky, 3anumem: -2FE(1) = -4FE(2)-(-2FE(3)), rne F — uncno dapanes. Otcroga E(1) =
2E(2)-E(3) =2*1,229-1,776=0,682 (B) = 682 mB.

18. CranmapTHBII MOTEHIMA KaIMHEBOTO dJekTpona paBeH -403 mB. Kakoe 3HaueHwe moTeHIHA
KaJMHEBOTO JIEKTPOJa IPUHUMAET B PACTBOpPE C aKTUBHOCTHIO MOHOB Kaamus a(Cd2+) = 1 ? Otser
MIPUBEANTE B MIJIMBOJIBTAX C TOUHOCTBIO JI0 LIEJIbIX (HE yKa3bIBask €AMHULIBI U3MEPEHUH).

-403  MB, Tak Kkak cTaHZapTHBIM MOTEHIMAT — OTO TNOTEHUUAI MpPU EIUHUYHON aKTUBHOCTH
MOTEHIUATIOTIPEEIIAIOINX HOHOB, B JAHHOM CIIydae — HOHOB KaJMHUsl.

19. CramgapTHpli TOTeHHHMan MemHoro onekrtpoma paseH 0,34 B. CranmapTHeId TOTEHIHAT
xnopuacepedpsitHoro  anektpoga pasen 0,2 B.  Kakoit amekTtpon  sBiseTcs  KarogoM B
AIIEKTPOXUMHUYECKON 1IeMH, COCTaBJICHHONM M3 MEIHOr0 M XJIOPHACEPEOpSHOTO 3JEKTPOJOB B
CTaHJIAPTHBIX YCIOBUSAX?

MenHbli, Tak Kak KaTOJOM SIBISIETCSl JJIEKTPOJ C OoJiee MOJOKUTENbHBIM (MEHEe OTPULIATEIbHBIM)
MOTEHIIUAJIOM.

20. CranmapTHbIi TOTEHIMAN IIMHKOBOTO »JJekTpona paBeH -0,66 B. CraHmapTHBIM MOTEHITHAT
xyopuacepeoOpsiHoro  snektpoaa paseH 0,2 B.  VYkaxkwure mnomypeakuwio, KoTopas Oyner
CaMOIIPOU3BOJIBHO NPOTEKaTh HA aHOJAE 3JIEKTPOXMMHUYECKOW LEMH, COCTABICHHOW W3 LHUHKOBOTO H
XJIOPUJICEPEOPSHOTO AMEKTPOJOB, B CTAHIAPTHBIX YCIOBUSX

B nanno# nenu aHOAOM SIBJISIETCSI IMHKOBBIN 3JIEKTPO/I, TaK KaK €ro MOTEHIMal OTpUIATeNIbHEE. Y YU ThIBAs,
YTO Ha QHOJIC MPOTEKAET PEaKIMs OKUCIEHHS MOyPEaKIInIo CIeAyeT 3anucaTh Tak: Zn = Zn%" + 2e~

Bonpocbl 1 2 3 4 5 6 7 8 9
OTBeThl r B B r B b B A B
Bonpochl 10 11 12 |13 |14 15 16 17 18
OTBeTbl A A b B A B 59 682 -403
Bonpockl 19 20
OTBeThI MeIHbIH | Zn = Zn?" +

2e”
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