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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
25.04.2023, npoTtokon Ne 4.

8. YuebHbIn roa: 2024-2025 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
. .2023
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



AO.X.H., oou,.

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

. .2023

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

. .2023



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
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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
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®opma 0byueHnst ouHas

Bwp koHTpons Tect
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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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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.
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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

MeTogamu

. [anbBaHN4eCcKne 3NeEMEHTHI

BapuaHTbl TeMbl pedepaTtoB
PedepaT Ne 1
MpUHUMABI XUMNYECKON KUHETUKM.
deHoMeHonormyeckas KMHeTuka.
KuHeTuyeckuin 3akoH AeNCTBYIOLLMX MacC.
JinmuTupytowaa ctagms.
KnHeTnka NnpocTbIX XUMUYECKUX PEeaKLMN.



6. KuHeTuka CNoXHbIX XMMUYECKUX peakLmi.

7. TMpuHumn kBasuctaumoHapHocTn boaeHwTenHa-CemeHoBa.
8. 3aBMCUMOCTb KOHCTaHTbI CKOPOCTU OT TemnepaTypbl.

9. YpaBHeHue AppeHunyca. SHeprusa akTmsaLmu.

10. NoBepXxHOCTb MOTEHLMANBHON SHEPTUN.

11. Teopus nepexogHOro COCTOSHUA.

12. Teopus aKTUBMPOBAHHOIO KOMMJSIEKCa B NPUMEHEHUN K MOHOMOSEKYIISAPHBLIM PeaKkuusm.
13. Peakunn B pacTBoOpax.

14. O6Lne NpUHLUMNbI KaTanuaa.

15. FOMOreHHbIM KaTanus.

16. KNCNOTHO-OCHOBHBbIN KaTanus.

17. ABTOoKaTanus.

18. eTeporeHHbIN KaTanua.

19. AKTMBHOCTb U CEMNEKTMBHOCTL KaTann3aTopos.

20. DHeprns akTmBauumn KaTanuTUYECKNX peakuuni.

21. Teopua mynbtunneTtos banaHamHa.

22. Teopus aktuBHbIX aHcambrnien Kobosesa.

PedepaT Ne 2
1. MNMoHATWE KNCAOThlI U OCHOBAHUS B COBPEMEHHOWN XUMUN.
2*. nccoumanms KUCoT U OCHOBaHUI B pa3baBneHHbIX BOAHLIX PacTBOPaX.
3. ConbBataumsa (rmgpataumsi) u conbBaTHas (rmgpatHasi) o6onoyvka noHa.

4* MaTemaTnyeckuin annapaT TEopuUmn pacTBOPOB CUIbHbLIX anekTponuTos [ebas—Xiokkens.
5. BydhepHble pacTBOpbI: Knaccudukaums, ctabunuanpyemoe 3HaveHme pH, bydepHas eMKoCTb,
npuMeHeHue.

6. CtyneH4aTasa guccoumaums KUCroT B pacTBopax.

7. CTyneH4yaTas guccoumaums KOMMMEKCHbIX COeAUHEHNI B pacTBOpaXx.

8. M'maponns conen: NPUYMHLI, TEPMOAMHAMMYECKOE ONUCaHNE, BIUAHWUE pasnnYHbIX )aKTOPOB.

9. OkcnepumMeHTanbHoe onpeaerneHne KOHCTaHT MOHHbIX paBHOBECUI B pacTBOpaXx.

10. Teopus KMcnoT 1 ocHoBaHMn BpéHcTena-Jloypu n coBpeMeHHast CUHTETUYECKasi HeopraHn4eckas
XUMUS.

11. NPOTOHHbIE M @aNPOTOHHbIE PACTBOPUTENM B COBPEMEHHOW XUMUN.

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

13. MNony4eHve 1 TpakToBKa 3NeKTPOKaNUNNAPHbLIX KPUBBIX.

14. OcCHOBHOe YypaBHEHVE JMEeKTPOXUMUYECKOW TEepMOAMHaMUKM W MpUMepbl ero npakTU4ecKoro
NCNoNb30BaHWS.

15. MexaHn3Mbl U KWNHETUYECKME 3aKOHOMEPHOCTU BblAeNeHns Bo4OpoAa Ha pa3HbliX MeTannax.
Koppo3una ¢ BogopogHon genonapusawumen.

16. MexaHn3Mbl BOCCTAHOBIIEHUSI MOSIEKYSISIPHOMO KNCopoAa B KACHbIX U LWEeNoYHbIX cpeaax. Koppoaus
C KncrnopogHom genonsapusaumen.

17. OCHOBHbIE MONOXEHUS 1 BbIBOALI TEOPUN 3aMeaNeHHOro nepexona 3apsaa. BogopogHoe
nepeHanpsbkeHne Ha pTYTHOM arekTpoae.

18. OCHOBHbIE NONOXEHUSA 1 BbIBOALI TeOpUN OMddYy3MOHHOIo nepeHanpsbkeHust. KnuHeTtuka
BOCCTaHOBIIEHUSA MOSEKYNSAPHOIO KUCNOPOAa Ha MHEPTHbIX MeTannax.

19*. Knaccuyeckas n coBpemeHHas (popMyrnmpoBKU NMPUHLMMIA HE3aBUCUMOTO NPOTEKaHUS ANeKTPOOHbIX
NPOLIECCOB Ha CMOXHbIX AfIeKTpoaax.

20. MNpocTbie U CrOXHbIE 3MEKTPOAbI B 3NIEKTPOXUMUN. DNEKTPOXMMNYECKUIA MEXAHMN3M KOPPO3UK
MeTanmnos.

21. CoBpeMeHHble NpeacTaBeHns 0 NacCMBHOM COCTOSIHUM MeTarnsoB.

22. Koppo3nsa MeTansioB B KOHTaKTe.

Mpumeyarue. 3ge3doukoll (*) ommedeHbl membl MO8bILEHHOU MpydHoCMU.

20.2. NMpomexyTo4yHasa aTrecTauusa

MpomMexyTouyHas aTTecTauusi NpoBOAUTCA B COOTBETCTBMM C [lonoXeHnemM O MNpPOMEXYTOYHOM
aTTecTauum obyyatoLwmxcs no nporpammam Bbicllero o6pasoBaHus.

KoHTponbHO-u3MepuTenbHble  MaTepuanbl  MPOMEXYTOYHOM —aTTecTauuMn BkMoyawT B cebs
TeopeTMyeckMe BOMPOCHl, MO3BONSIOWME OLEHUTb YPOBEHb MOJMYYEHHbIX 3HaHWA U  CTeneHb



chOpPMMPOBAHHOCTN YMEHUIN N HABbIKOB B 06nactn onandeckon xumun. MNMpu oueHnBaHUN UCNONb3YHOTCS
KONMYeCTBEHHbIE LLKanbl oueHOK. Kputepun oueHnBaHus npuBegeHbl HUXe.

MpomexyToyHasa aTTectaums no AUCUMNNNHE OCYLLLECTBNAETCA C NOMOLLbID kommnnektoB KUM
OK3ameH npoBoaUTCA B YCTHOW dopme (cobecefoBaHue), €Cnv NEKUMOHHBIN KYpC YATaeTcss O OYHOM
dopmate. [aTy npoBeaeHus aksameHa onpegendet gekaHat. KMM no npeameTy cogepxut 2 sonpoca no
pasnuyHbiM TeMam Kypca. Ha noarotoBky oTBeTa CTyaeHTy gaetca 35 muHyT. OTBeT oopmnsieTcs Ha
OTAENbHOM NMCTe, B PYKOMMCHOM BMAe U nocrne cobecegoBaHMs OocTaeTcs y ak3ameHaTopa. Bo Bpewms
noaroToBkM oTBeTa Ha Bornpocbl KUM cTyaeHT He MOXeT MCNoNb30BaTbh KOHCMEKTbl NEKUMA, y4eOHNKM n
nosib3oBaTbCs UHTEPHET-pecypcamn. OTBET AOSMKEH coaepKaTb OCHOBHbIE MaTeMaTUYECKNE ypaBHEHNS U
ypaBHeHNs peakuui, rpadudeckuin matepuan. OnpegeneHus ctygeHT MoxeT hopMynmMpoBaTb B YCTHOM
dopme. 1o OKOHYaHMM OTBETa CTyAEHTa 3K3aMeHaTop MOXEeT 3aJaTb €My HECKONbKO AOMOSTHUTEMbHbIX
BOMPOCOB MO MaTepuany Kypca.

TpeGOBaHMFI K BbIMOMNMHEHMWIO 3a4aHWN, LLKanb! U Kputepmn oueHmnBaHUA

YpoBeHb
ccopmuposa
HHOCTHU
KOMNeTeHLUUn
Obyyarowulica 6 nnonHol Mepe en1adeem meopemudeckumu lNoebiweHH

ocHosaMu  pu3UYecKoU XUMUU U 3JIEKMPOXUMUU, CrocobeH bl
unacmpuposams omeem ripumepamu, hakmamu, OaHHbIMU ypo8eHb
Hay4HbIX uccriedoeaHul, NPUMeHsIMb meopemu4yeckue 3HaHus 0ns
peweHusi npakmu4eckux 3aday 8 obriacmu 371eKmpoxumuyeckol
mepMOoOUHaMUKU U 351€KMPOXUMUYECKOU KUHEMUKU

Obyyarowutics enadeem meopemu4yecKkumu ocHosamu
¢usuyeckol xumuu u ANEKMPOXUMULU, criocobeH
unrcmpupogame omeem npumepamu, Ooryckaem owubku npu
rpuUMeHeHuUU meopemu4ecKux 3HaHul onsa peweHusi
npakmu4yeckux 3adad 8 obrmacmu  3MIEKMPOXUMUYECKOU
mepmMoOUHaMUKU U 311IeKMPOXUMUYECKOU KUHEMUKU

Kputepumn oueHnBaHua KoMNeTEHLWI LLikana oueHokK

OmnuyHo
(BaumeHo)

Ea3zoshbit
ypo8eHb

Xopowo
(B8aumeHo)

Obyyarowuticss enadeem 4acmu4yHO MeOPEMUYECKUMU OCHO8aMu
¢usudecKkol XUumMuu U 371eKmpoXuMuu, hpazmeHmapHo criocobeH
unarCcmpuposams omeem rpumMepamu, ¢hpasMeHmapHo ymeem

lMopozoeniti
ypOB€eHb

Ydoenemeopu-
mesnbHO
(Baumero)

MPUMEHSIMb MeopemuYecKue 3HaHus1 0718 PeweHuUs Mpakmu4yecKux
3aday 8 obracmu anekmpoxumudeckol mepMoOUHaMUKU U
3/1eKMPOXUMUYECKOU KUHeMUKU

Obyyarowuticss OeMoHcmpupyem ompbI8OYHbIE, (hpacMeHmapHble -
3HaHUsT — MeopPemuyeckKux OCHO8  busudeckoli  xumuu U
anekmpoxumuu, Ooryckaem epybble OWUbKU rpu rpuMeHeHuUU
meopemuyeckux 3HaHul Ornsi peweHusi npakmu4yeckux 3aday e
obnacmu ANIEKMPOXUMUYECKOL mepMoOUHaMUKU u
3/1EKMPOXUMUYECKOU KUHEMUKU

Heydosnemesop
U-meJsibHO
(He 3a4ymeHo)

Mpv peanusaunMn OUCUMNIMHBI C NPUMEHEHUEM AUCTaHUMOHHbIX o6pasoBaTenbHbIX TEXHOMOrUi
OLIEHKM 3a 3K3aMeH/3a4eT MOryT ObITb BbiCTaBMEHbl NO pe3ynbTaTtam TekyLen attectaumm obyyatoLlerocs
B CeMecTpe.

TunoBble KOHTPOSibHble 3afaHWUs UMW WHble MaTepuarnbl, Heo6xoAuMble AN OLEHKU 3HaHUW,
YMeHUI, HaBbIKOB NPY NPoBeAeHUN NMPOMEXYTOYHON aTTecTauuu.



KomnnekT KUM Ne 1

YTBEPXXOARO

3aBeayroLmmn kadepon

dunsndeckon Xxmummm

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

HanpaeneHue noarotoBku / cneunanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XmmMus
OucunnnunHa dusmnyeckasa xmmmus

dopma 06yyeHnst ovHasn

Bung koHTponsa sk3ameH

Bua atTectauum npomMexxyTouHbIN

KoHTponbHO-uameputenbHbin Mmatepuan Ne 1

1. lMocTpoeHne guarpaMmbl KUNEHUS OBYX B3aUMHO PacTBOPUMbIX >xugkocten. Cmbicr obnacten wm
nuHuin. PacyeT cteneHn cBoboabl B XapakTepHbIX Tovkax Mo npasuny a3 'mbbca. Nepsbli 3aKoH
KoHoBarosa.

2. XvMnyeckoe cpoAacTBO. XMMUYECKOe paBHOBecue. YCroBust XMMuUyeckoro paBHoBecusi. CBA3b
XMMUYECKOro CPOACTBA C KOHCTAHTOM PaBHOBECUS XMMUYECKON peakumn.

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

YTBEP>XOAIKO

3aBeqyrowmn kadpegpon

bn3n4ecKon Xummm

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

Hanpaenexue noarotoBku / cneunanbHocTb 04.05.01-OyHaameHTanbHas 1 NpuknagHas XmmMus
Ouvcuynnnna dunsnyeckasa xmmus

dopma 06yyeHus ovHas

Bug koHTpona sk3ameH

Bug aTTectaumm NnpomMexyTo4HbIn

KoHTponbHO-u3meputenbHbi Matepran Ne 2

1. ®yHKuMM npouecca. BHyTpeHHsIs aHeprus. QHTanbnus. MNepBoe Havyano TepmMoanHamMuki ans
o6paTUMbIX MPOLLECCOB, NPOTEKAOLLMX B PA3ININYHBIX YCINOBUSIX (M30XOPUYECKUIA, N306apuyeckni,
n3oTepMmyecknin, agnabaTnyeckmn).

2. NpuMeHeHne 3aKoHa AENCTBYHOLNX MacC K FOMOreHHbIM Y reTEPOreHHbIM XUMUYECKUM peaknusaMm.
PasnunyHble hopMbl BbipaXXeHUSt KOHCTaHTblI PaBHOBECHA.

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



YTBEPXXOAIO

3aBeayroLmmn kadepon

dunsndeckon xmmmm

O.X.H., oou,. O.A. Ko3zagepos
. .2023

HanpaeneHue noarotoBku / cneunanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XmmMus
OucunnnunHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bua koHTponsa sk3ameH

Bua atTectauum npomMexxyTouHbIN

KoHTponbHo-usmeputensHbii matepuan Ne 3

1. Tepmoxumus. 3akoH NOCTOAHCTBa CyMM TennoT ecca u ero cneacteusa. CTaHgapTHaa aHTanbNus.
TennoTbl (3HTanNbLNMN) o6pasoBaHUs 1 cropaHus sellecTs. KanopumeTtpus.

2. l3oTepma xumunyeckomn peakumm BaHT MNodpdpa. SHeprum Nenbmronsua n Mmbbca xumuyeckon peakumm.
CtanpapTHble aHeprum Nenbmronbua n 'mébca n nx cBs3b C KOHCTAHTON PaBHOBECUS.

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

YTBEPXXOAIKO

3aBeqyrowmn kadpegpon

bn3n4ecKon Xummm

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

Hanpaenexue noarotoBku / cneumanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XmmMus
OucumnnunHa dusmyeckasa xmmms

dopma 06yyeHus ovHas

Bug koHTpona ak3aMeH

Bug aTTectaumm NnpomMexyTo4HbIn

KoHTponbHO-uameputenbHbin matepuan Ne 4

1. Kanopuyeckme koaddpuumeHTbl. TennoemMkocTb. PasnnyHble BUAbI TENNIOEMKOCTEN. BnnaHue
TemnepaTypbl Ha TENSIOBON aPMEKT XMMMYECKOW peakummn. YpaBHeHne Knpxrodga. MpmubnuxeHHoe n
TOYHOE peLLeHue.

2. PacyeT paBHOBECHOrO Bbixo4a NPOAYKTOB XMMUYECKON peakumn.

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



YTBEPXXOAIO

3aBeayroLmmn kadepon

dunsndeckon Xxmmmm

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

Hanpaenenue noarotosku / cneunanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XmmMus
OucunnnunHa dusmyeckasa xmmmus

dopma 06yyeHns ovHas

Bung koHTponsa sk3ameH

Bua atTectauum npomMexyTouHbIN

KoHTponbHO-uameputenbHbin matepuan Ne 5

1. Btopoe Haudano TepmoaumHamuku. lNMpuHumn agunabaTtHonm HegocTwkumocTn Kapateogopu. BeeaeHue
MOHATUA 3JHTPOMUKU. JHTponusa obpaTuMblX M HeobpaTUMbIX npoueccoB. HekoMneHcMpoBaHHas
Tennota Knayauyca.

2. BnwusiHwe paBneHus Ha paBHOBECHbLIN BbIXOA NPOAYKTOB XMMNYECKOW peakumnm.

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

YTBEP>XOAIKO

3aBeqyrowmn kadpegpon

bn3n4eCcKon Xummm

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

Hanpaenexue noarotoBku / cneunanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XmmMus
OucumnnunHa dusmyeckasa xmmms

dopma 06yyeHus ovHas

Bug koHTpona sk3ameH

Bug aTTectaumm NnpomMexyTo4HbIn

KoHTponbHO-u3meputenbHbin matepuan Ne 6

1. YpaBHEH/Me BTOPOro Havana TepMOAUHAMUKM A7 00paTMMbIX U HeOOpaTMMbIX MpoueccoB. MpuHUMN
BO3pacTaHUs SHTpONuUW. BblumMcneHne SHTpONUM OTAENbHbIX BELLECTB U XMMUYECKon peakumn. CBsA3b
SHTPOMMM peakumm ¢ XMMUYECKo nepeMeHHon. CTaHaapTHast SHTPONus.

2. 3aBUCUMOCTb KOHCTaHTblI PABHOBECUS XMMMWUYECKOW peakumm OT TemnepaTypbl. YpPaBHEHMS U30X0OpPbl U
n3obapbl BaHT MNodda.

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



YTBEP>XOAKO
3aBeayroLmmn kadepon
dunsnyeckon Xxmmmn
O.X.H., oou,. O.A. Ko3apgepos
. .2023
HanpaeneHue noarotoBku / cneumansHocTb 04.05.01-®yHaameHTanbHas 1 npuknagHas XmmMus
OucunnnunHa dusmnyeckasa xmmmus
dopma 06yyeHns ovHas
Bua koHTponsa sk3ameH
Bua atTectauum npomMexxyTouHbIN

KoHTponbHO-usmepuTtenbHbi matepuan Ne 7

1. TNocTpoeHne guarpammbl ABYX B3aUMHO PacTBOPUMBIX XMOKOCTEN C a3e0TPOMNHOM cCMecbi. CMmbich
obnacten u nuHWi. PacyeT cTeneHn cBoboabl B XapakTepHbIX TOUKax no npasuny gas MN'vébca. Btopon
3akoH KoHoBarnosa.

2. TpeTbe Havyano TepMoaMHamMukn. NocTosHHaa NHTErpupoBaHus B ypaBHeHUM n3obapbl. PacyeT
KOHCTaHTbl paBHOBECUSI XMMMUYECKON peakumn Npun 3agaHHOn TemnepaType.

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

YTBEPXXOAIKO

3aBeqyrowmn kadpegpon

bn3n4ecKon Xummm

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

Hanpaenexue noarotoBku / cneunanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XmmMus
OucumnnunHa dusmyeckasa xmmms

dopma 06yyeHus ovHas

Bug koHTpona sk3ameH

Bug aTTectaumm NnpomMexyTo4HbIn

KoHTponbHO-u3meputenbHbi Matepran Ne 8

1. TepmognHamuyeckme noTeHuManbl. WX cBA3b C MakcumanbHOM nonesHon paboton. Kputepun
CaMOMpoun3BONbHOrO MNpPOTEKaHWss npouecca M paBHOBECUS. TepMoaMHaMuMyeckne noTeHumansl
XUMMYEeckon peakuun. VIx cBA3b C 3HTaANbNMEN N 3HTPOMNUEN XMMUYECKOM peakumn. CTanHgapTHble
noTteHumanbl.

2. KnHeTurka NpoCTbiX XMMUYECKMX peaKkL i NepBoro nopsiaka. Bpems nonynpespalleHus.

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



YTBEPXXOARO

3aBeayroLmmn kadepon

dunsnyeckon Xxmmmn

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

Hanpaenenue noarotoBku / cneumanbHocTb 04.05.01-OyHaameHTanbHaga v npuknagHas XmmMus
OucunnnunHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bua koHTponsa sk3ameH

Bua atTectauum npomMexxyTouHbIN

KoHTponbHO-u3mMepuTtenbHbi matepuan Ne 9

1. BnivsHue Temnepatypbl Ha 3Hepruto Mbbca xmmudeckon peakuuun. YpaHeHue 'mbbca-lenbmronbua.
Cssasb aHeprum mMbbca (MakcumanbHOW MonesHon paboThbl) C 3HTANbNNEN N SHTPOMUEN XUMUYECKOM
peakumm.

2. Xummnyeckas knHeTuka. CKOpPOCTb, MOMEKYNSAPHOCTb M MOPSAOK XMMUYECKUX peakuun. [MpuHumnbl
XUMUYECKOWN KMHETUKM. [ToHATUE N NUMUTUPYIOLLLIEN CTaguu.

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

YTBEPXXOAKO

3asenyrowmn kadpegpon

bn3n4eckon Xxmummm

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

Hanpaenexue noarotoBku / cneunanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XmmMus
OucunnnuHa dmsmyeckas Xumus
dopma 06yyeHus ovHas
Bug koHTponsa sk3ameH
Bug aTTectaumm NnpomMexyTo4HbIn
KoHTponbHO-u3meputenbHbin Mmatepuan Ne 10
1. TepmognHaMMYeCKuin Npouecc (pPaBHOBECHbLIN N HEPABHOBECHLIN, 0OpaTMMbI U HEOOpaTUMBbIN,

CaMOMpOn3BOSbHbIM U HE CaMONPOM3BONbHbLIN). PyHKUMK Npouecca. TennoTta, paboTa Anga pasnnyHbIX

npoLeccoB (M30XOPUYECKUIA, N30BaAPUYECKNIA, N30TEPMUYECKUI, agnabaTnyeckui).

2. MNony4yeHne KNHeTUYECKOro ypaBHEHUS MPOCTbIX XMMUYECKUX peakumii BToporo nopsaka. ['padpuyeckoe

npeacraeneHue. KoHctaHTa ckopocTu. PacyeT neproaa nonynpeBpalleHus.

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



YTBEPXXOARO

3aBeayroLmmn kadepon

dunsnyeckon Xxmmmn

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

HanpaeneHue noarotoBku / cneunanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XmmMus
OucunnnunHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bua koHTponsa sk3ameH

Bua atTectauum npomMexxyTouHbIN

KoHTponbHO-uameputenbHbin matepuan Ne 11

1. TepmoanHammnka as3oBbIX MNpeBpalLeHUn WHAMBMAYamNbHbLIX BewecTB. 3aBUCUMOCTb [aBrieHus
HacbILWEeHHOro napa oT Temnepartypbl. YpaBHeHue KnanenpoHa-Knaysuyca. MpubnumxeHHoe 1 ToyHoe
peleHune. AICTUHHasa XxnMmmnyeckasa NocTOSAHHas.

2. lNony4eHne KMHETUYECKOro ypaBHEHNS MPOCTbIX XMMUYECKMX peakumin nepeoro nopsaka. I'padpuyeckoe
npegctasneHue. KoHcTaHTa ckopocTu. PacyeT nepuoga nonynpespaLleHus.

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

YTBEP>XOAIKO

3aBeqyrowmn kadpegpon

bn3n4eCcKon Xummm

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

Hanpaenexue noarotoBku / cneunanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XmmMus
Ouvcuynnuna dunsmnyeckasn xmmus

dopma 06y4yeHus ovHas

Bug koHTpona sk3ameH

Bug aTTectaumm NnpomMexyTo4HbIn

KoHTponbHO-u3meputenbHbin Matepuan Ne 12
1. TepmognHamuka pacTtBopoB. lMapumanbHble MOMSPHbIE BENUYMHBLI. 3aBUCUMOCTb UX OT COCTaBa

pacTtBopa. YpaBHeHue [Mb6ca-[iorema. Ero ponb B TepmognHamMmKe pacTBOPOB.
2. 3KcnepyMeHTanbHble U pacyeTHble METOAbI ONpeaeneHns nopsaka XMMMYECKon peakLumu.

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



YTBEPXXOAIO

3aBeayroLmmn kadepon

dunsndeckon xmmmm

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

HanpaeneHue noarotoBku / cneumansHocTb 04.05.01-®yHaameHTanbHas 1 npuknagHas XmmMus
OucunnnunHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bua koHTponsa sk3ameH

Bua atTectauum npomMexxyTouHbIN

KoHTponbHO-uameputenbHbin Matepuan Ne 13

1. Xumnyecknin noteHuman. CBsi3b XMMMUYECKOro noTeHuMana C KOHUEHTpauuen Belectsa B pacTBope.
CtaHOapTHbI XUMUYECKUA MoTeHuman. YCrnoBne XMMUYeCcKoro paBHOBECUS U CaMOMpPOWU3BOSIbHOCTU
npoLeccos.

2. lNony4yeHne KMHEeTUYECKOro ypaBHEHUS Ans obpaTuMbIX peakuun. padmnyeckoe npeacTaBneHune.

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

YTBEPXXOAIKO

3aBeqyrowmn kadpegpon

bn3n4ecKon Xummm

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

Hanpaenexue noarotoBku / cneunanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XmmMus
OucumnnunHa dusmyeckasa xmmms

dopma obyyeHus ovHasi

Bug koHTpona sk3ameH

Bug aTTectaumm NnpomMexyTo4HbIn

KoHTponbHO-u3meputenbHbin Matepran Ne 14

1. TepmoguHammnka XuMOKUX pacTBOPOB. 3aBMCMMOCTb AAaBMEHUSA HACLIWEHHOro napa OT cocTaBa
Xungkoro pacteopa. 3akoHbl Payns n 'eHpw.

2. MNony4eHne KMHeTUYECKOro ypaBHEHNA AN nocriegoBaTenbHbIX XMMUYECKUX peakumn. ['padudeckoe
npencrtaeneHne. MeToa KBasucTauMOHapHLIX KOHUeHTpaumn bogeHwTenHa — CemeHoBa.

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



YTBEPXXOAIO

3aBeayroLmmn kadepon

dunsndeckon xmmmm

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

HanpaeneHue noarotoBku / cneunanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XmmMus
OucunnnunHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bua koHTponsa sk3ameH

Bua atTectauum npomMexxyTouHbIN

KoHTponbHO-u3meputenbHbin matepman Ne 15

1. TepMOD,I/IHaMI/IKa peanbHbIX XWOKUX pPaCTBOPOB. TepMOD,I/IHaMI/I‘-IeCKaFI aKTMBHOCTb BellecTBa.

KoadbdumumeHTbl akTuBHOCTU. MeToabl onpeaeneHns akTMBHOCTH.
2. MNony4yeHne KNHETUYECKOrO YpaBHEHMS AN CONPSKEHHbIX XMMUYECKUX peakumnin. Xummyeckoe CpoacTBO

N CKOPOCTb CONnps>XeHHbIX XUMNYECKNX peaKu,w7|.

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

YTBEPXXOAIKO

3aBeqyrowmn kadpegpon

bn3n4ecKon Xummm

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

Hanpaenexue noarotoBku / cneunanbHocTb 04.05.01-OyHaameHTanbHasa 1 NpyknagHas XmmMus
OucumnnunHa dusmyeckasa xmmms

dopma 06yyeHus ovHas

Bug koHTpona sk3ameH

Bug aTTectaumm NnpomMexyTo4HbIn

KoHTponbHO-u3meputenbHbi Matepran Ne 16

1. MNocTpoeHre Auarpammbl COCTOSIHUS ABYX OrpPaHWYEeHHO pPaCTBOPUMbIX XUOKOCTEW C BepxHen (Mnu
HWXHEW) KpuTuyeckon Temnepartypown. [NosicHeHne obnactenm n nuHun. PacuyeT cTteneHn ceobobl B

XapaKTepHbIX ToYkax no npaswuny ¢as mboca.
2. Teopun XMMNYECKON KMHETUKN. Teopnsa akTUBHbBIX CTONKHOBEHUA AppeHnyca. 3aBUCUMOCTb KOHCTaHTbI

CKOPOCTM XUMMUYECKOW peakummn OT TemnepaTypbl. QHEPrUst akTUBaLMn.

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



YTBEPXXOARO

3aBeayroLmmn kadepon

dunsnyeckon Xxmmmm

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

Hanpaenexue noarotoBku / cneunanbHocTb 04.05.01-OyHaameHTanbHasa 1 npuknagHas XmmMus
OucunnnunHa dusmnyeckasa xmmmus

dopma 0byyeHusa ovHas

Bug koHTponsa sk3ameH

Bua atTectauum npomMexyTouHbIN

KoHTponbHO-uameputenbHbin MaTtepuan Ne 17

1. PacyeT pacTBOPUMOCTMN BELLECTB B XMAKOCTU. TepMoaHaMmKa pacTBOPEHNS rasa B XXUAKOCTH.
2. Teopun XMMU4eCKon KMHETUKU. Teopust BUHaAPHbBIX CTONKHOBEHUA B XMMUYECKON KnHeTuke. KoHcTaHTa
CKOpOCTU. BepoATHOCTHbIN (CTepuyecknin) aktop.

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

YTBEP>XOAIKO

3aBenyrowmn kadpegpon

bn3n4eCcKon Xummm

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

Hanpaenexue noarotoBku / cneunanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XmmMus
Ouvcuynnuna dunsmnyeckasn xmmus

dopma 06yyeHus ovHas

Bug koHTpona sk3ameH

Bug aTTectaumm NnpomMexyTo4HbIn

KoHTponbHO-u3meputenbHbi Matepman Ne 18

1. PacyeT pacTBOpMMOCTM BELLECTB B XXMAKOCTU. TepMoaMHaMmKa pacTBOPEHNS TBEPAbIX TeN B XUAKOCTW.
YpaBHeHue LLpeaepa.

2. Teopyn XUMMYECKOW KMHETUKN. Teopusi akTMBMPOBAHHOIO KOMMMeKkca (MepexofHOro COCTOSHWS) B
XUMUYECKON KMHETUKE. SHTPONUA N SHTaNbNNA akTUBaLUmm.

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



YTBEPXXOARO

3aBeayroLmmn kadepon

dunsndeckon xmmmm

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

Hanpaenenue noarotoBku / cneunanbHocTb 04.05.01-dyHaameHTanbHaga n npuknagHas XumMus
OucunnnunHa dusmyeckasa xmmmus

dopma 06yyeHns ovHas

Bung koHTponsa sk3ameH

Bua atTectauum npomMexyTouHbIN

KoHTponbHO-uameputenbHbin Matepuan Ne 19

1. lNocTpoeHne puarpamMmbl COCTOSIHUS ONs OBYX HECMELUMBAKLWMXCS XuakocTen. Pacnpepenexuve
TpeTbero BelecTsa Mexay ABYMs HECMELUNBAOLLMMUNCS XNOKOCTAMU. YpaBHeHne HepHcTa.

2. KuHeTuKa reteporeHHbIX XMMUYECKUX peakumi ¢ yvyeTom ctagum andpdysmm Bewectsa. OHeprus
aKkTMBauumn ogngdysmm n XMMmMYeCcKon peakumm.

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

YTBEP>XOAIO

3aBenyrowmn kadpegpon

bn3n4eCcKon Xummm

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

Hanpaenexue noarotoBku / cneunanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XmmMus
Ouvcuynnuna dunsmnyeckasn xmmus

dopma 06yyeHus ovHas

Bug koHTpona sk3ameH

Bug aTTectaumm NnpomMexyTo4HbIn

KoHTponbHO-u3meputenbHbin MaTtepuan Ne 20

1. KonnuratmeHble CBOMCTBa pacTBOPOB. KprMocKonnyeckoe NoHMKeHne TemnepaTtypbl 3aMmep3aHus
pacTtBopoB. Kpnockonusi. TepmomeTp bekmaHa.

2. Katanua. KatanuTudeckass akTUBHOCTb, CENEKTUBHOCTb WM M3bupaTenbHOCTb KaTanusaTopa. Cessb
CKOPOCTW KaTanmnTnyeckon XMMNUYeCcKon peakumn ¢ KOHUEeHTpauuen katanusaTopa

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



YTBEPXXOAIO

3aBeayroLmmn kadepon

dunsndeckon Xxmmmm

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

HanpaeneHue noarotoBku / cneunanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XmmMus
OucunnnunHa dusmnyeckasa xmmmus

dopma 06yyeHns ovHas

Bua koHTponsa sk3ameH

Bua atTectauum npomMexxyTouHbIN

KoHTponbHO-uameputenbHbin maTtepuan Ne 21

1. KonnuraTuBHble CBOMCTBa pPacTBOPOB. JOyNMoOcCKonMYeckoe MOoBbIWEeHWe TemnepaTypbl KuAMNeHus
pactBopoB. Q6ynuockonus. TepmomeTp bekmaHa.
2. DHeprusa akTMBaLMmM roMOreHHOro U reTeporeHHoro katanunsa. Ctagum agcopbumm n gecopodumn.

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

YTBEP>XOAIKO

3aBenyrowmn kadpegpon

bn3n4eCcKon Xummm

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

Hanpaenexue noarotoBku / cneunanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XmmMus
Ouvcuynnuna dunsmnyeckasn xmmus

dopma 06yyeHus ovHas

Bug koHTpona sk3ameH

Bug aTTectaumm NnpomMexyTo4HbIn

KoHTponbHO-u3meputenbHbin MaTtepuan Ne 22
1. KonnuratmneBHble CBOMCTBa pacTBOPOB. TepMoanHaMMKa OCMOTUYECKOro AaBreHnsa. YpaBHeHne BaHT-

Nodhga.

2. MNony4yeHne KMHeTUYECKOro ypaBHEHUS ANd napannenbHbIX peakunn. 'paduyeckoe npeacraBreHue.

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



YTBEPXXOAIO

3aBeayroLmmn kadepon

dunsndeckon Xxmmmm

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

Hanpaenenue noarotosku / cneunanbHocTb 04.05.01-OyHaameHTanbHas 1 npuknagHas XmmMus
OucunnnunHa dusmyeckasa xmmmus

dopma 06yyeHns ovHas

Bung koHTponsa sk3ameH

Bua atTectauum npomMexyTouHbIN

KoHTponbHO-uameputenbHbin MaTtepuan Ne 23

1. TepmognHamumka pasoBbIx paBHOBECUI. TepMoanHaMmnyecknin BbiBoA npasuna gas 'mbbca.

2. MexaHn3m xumu4deckumx peakumi. Ctagusa aktmeauummn. BeposaTHOCTHBIV U SHTPONUIAHBIN (PakTopbl.

TpaHCMUCCUOHHBIV KOSDPULINMEHT.

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

YTBEP>XOAIKO

3aBenyrowmn kadpegpon

bn3n4eCcKon Xummm

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

Hanpaenenne noarotoBku / cneumansHocTb 04.05.01-OyHaameHTanbHas 1 NpuknagHas XmmMus
Ouvcuynnuna dunsmnyeckasn xmmus
dopma 06yyeHus ovHas

Bug koHTpona sk3ameH
Bug aTTectaumm NnpomMexyTo4HbIn

KoHTponbHO-u3meputenbHbi Matepran Ne 24

1. TepmognHamuka pasoBbiX paBHoBecui. QHeprus Mmb6ca npu da3oBbIX NpeBpaLLEHMSX.

2. 3aBUCMMOCTb CKOPOCTM XMMMUYECKOWN peakuum oT TemnepaTtypbl. YpaBHeHne AppeHuyca.

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



Komnnekt KUM Ne 2

YTBEPXXOARO

3aBeayroLmmn kadpegpon

dunsnyeckon Xxmmmm

O.X.H., oou,. O.A. Ko3apgepos
. .2022

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

dopma 06yyeHns: ovHas

Bua koHTponsa: ak3ameH

Bua attectauun: npomMexyTovHas

KoHTponbHO-uameputesnbHbin MaTtepuan Ne 1

1. MNoTeHumanbl, xapakTepuaytoLume aneKkTpudeckoe CocTosiHMe drasbl: NOBEPXHOCTHbLIN, BHELLHUNA,
BHYTpeHHU. BonbTa-noteHunan. NanbBaHu-noTeHynan.

2. dnekTpoxmMmmudeckasi Koppoaus meTansnos. MNoTeHuuan koppo3uun. Tok koppo3uun. [lnarpammbl IBaHca n
NX 3HaYeHue..

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

YTBEP>XOAIKO

3aBeqyrowmn kadpenpon

bn3nYeCKon Xummnn

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

Hanpaenexue noarotoBku / cneumanbHocTb: 04.05.01-OyHaoameHTanbHasa 1 NpukiagHas Xumust
OvcuynnuHa: dusnydeckas xmmms

dopma o6yyeHus: ovHas

Bug koHTponsa: ak3ameH

Bua attectauumn: npomexyTovHas

KoHTponbHO-u3meputenbHbi MaTtepuran Ne 2
1. MexaHuambl 06pa3oBaHNs pacTBOPOB ANEKTPONUTOB. Ponb MOH-OUMNONbHBIX B3aMMOLENCTBUIA B

pacTtBopax. ConbBaTauus (rmgpartaums) noHa.
2. AKTUBHOE, NaccMBHOE M TPaHCMACCMBHOE COCTOSIHME MeTanna.

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



YTBEPXXOAIO

3aBeayroLmmn kadepon

dunsndeckon Xxmmmm

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

HanpasneHue noarotoBku / cneumansHocTh: 04.05.01-OyHaameHTanbHasa 1 NpuknagHas Xumms
OucunnnuHa: Pusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauumn: npomMexyTovHas

KoHTponbHo-usmeputensHbii matepuan Ne 3

1. Knaccudeckasa teopusi anekTponuTnyeckon auccoumauum (AppeHunyc). kcnepumMeHTarnbHble OCHOBbI

Teopumn.
2. dnekTpoxmMmmnyeckasi koppoaus metannos. Koppoausa ¢ BOAOPOLHOM U C KUCNOPOLHOW Aenonsipu3aumen.

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

YTBEP>XOAIKO

3aBeqyrowmn kadpegpon

bn3n4eCcKon Xummm

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

Hanpaenenue nogrotoBku / cneumanbHocTb: 04.05.01-OyHaoameHTanbHasa 1 NpuknagHas Xumms
OucumnnuHa: Pusmnyeckasa xmmms

dopma o6yyeHus: ovHas

Bug koHTpona: ak3ameH

Bua atTectauumn: npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ned
1. KncnoTtHo-ocHOBHbIE BydepHble pacTBOpbI.

2. BonbTamnepHble XxapakTepuCcTuKu (MonspmusaLMoHHble KpMBbIe) aneKkTpoaa B criyvae 3amenieHHOro
nepexona 3apsga. YpasHeHne Tadens.

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



YTBEP>XOARKO

3aBenyromi kadegpomn

dunsnyeckon Xxmmmn

O.X.H., oou,. O.A. Ko3apgepos
. .2022

HanpaeneHue noarotoBku / cneumanbHocTb: 04.05.01-OyHaameHTanbHasa 1 NpuknagHas Xumms
OucunnnuHa: Pusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauun: npomMexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 5

1. lMpunoxeHue 3aKkoHa OENCTBYIOLIMX Macc K npoueccy guccoumaumm B pacteopax. Hegocrtatku Teopumn
AppeHunyca.
2. YpaBHeHue batnepa-donbmepa. KoaddumumeHTbl nepeHoca o 1 . Tok obmeHa.

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

YTBEPXXOAIKO

3aBeqyrowmn kadpegpon

bn3n4eCKon XumMmnm

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

Hanpaenexue noarotoBku / cneumansHocTb: 04.05.01-OyHaoameHTanbHasa 1 NpukinagHas Xumms
OucumnnuHa: drnsnyeckas Xmmms

dopma obyyeHus: ovHasi

Bug koHTpona: ak3ameH

Bua atTectauumn: npomexyTovHas

KoHTponbHO-u3meputenbHbin matepuan Ne 6

1. TepmoguHamuyeckne pyHKLUMM 06pa3oBaHNSA MOHOB B pacTBOPaXxX M UX NpaKkTUYecKoe onpeaenexHme.
2. Teopusa guddy3snoHHoro nepeHanpsxeHns. Anddys3noHHbIn cnor HepHcTa.

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



YTBEPXXOAIO

3aBeayroLmmn kadepon

dunsndeckon xmmmm

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

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

dopma 06yyeHns: ovHas

Bua koHTponsa: ak3ameH

Bua atTectauun: npomMexyTovHas

KoHTponbHO-usmeputensHbii matepuan Ne 7

1. OCHOBHbIE NOSIOXEHUS TEOPUUN KNCROT U OCHOBaHu bpénctena—Jloypu. Mpotonutuyeckoe n
aBTOMPOTONMTMYECKOE paBHOBeCUSs. MloHHOe nponsBedeHne Boabl. BogopoaHbii nokasartens.
2. BonbTamnepHble XxapakTepuUCTKX (NONSApU3aLnOHHbIE KPpMBLIE) 3NeKTpoaa B Criyvyae 3aMeieHHoro

nepexona 3apaga.

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

YTBEP>XOAIKO

3aBenyrowmn kadpegpon

bn3nYeCKon Xummnn

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

Hanpaenexue noarotoBku / cneumanbHocTb: 04.05.01-OyHaoameHTanbHasa 1 NpukrnagHas Xumus
OucumnnuHa: dnsndeckas Xmmms

dopma obyyeHus: ovHas

Bug koHTpona: ak3ameH

Bua atTectauumn: npomexyTovHas

KoHTponbHO-u3meputenbHbin matepuan Ne8

1. Cvna KUCINOT 1 OCHOBaHWUI B pa3HblX pacTBOpUTensix. KoHcTaHTa KUCIOTHOCTM U KOHCTaHTa

OCHOBHOCTU. CTeneHb NpoToNnu3a.
2. Monsapusauma anekTpoga. MHOroctagumHOCTb 3NEKTPOAHbIX npoLeccoB. NepeHanpskeHne ctagnn

nepexopda 3apsga, anddysnu, XMM1U4ecKkon peakumm, Kpuctannusaumm. NoHaTne o NUMUTUpPYoLLEN
cTaguun anekTpoaHOro npotecca.

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



YTBEP>XOARKO

3aBeayroLmmn kadepon

dunsnyeckon Xxmmmn

O.X.H., oou,. O.A. Ko3apgepos
. .2022

HanpaeneHue noarotoBku / cneumanbHocTb: 04.05.01-OyHaameHTanbHasa 1 NpuknagHas Xumms
OucunnnuHa: Pusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauumn: npomMexyTovHas

KoHTponbHO-usmeputensHbii maTtepuan Ne 9

1. MNoHsATHE ANEeKTpoaHOro noteHunana. YpaBHeHme HepHCTa OnAa paBHOBECHOIO raribBaHu-

noTeHumnana n paBHOBECHOIO 3M1eKTPOAHOro noTeHuuana.
2. lNoTeHumomeTpus 1 ee BO3MOXHOCTU. OnpegenexHne ynucen nepeHoca noTeHUMoOMETPUYECKNM

METOOM.

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

YTBEPXXOAIKO

3asenyrowmn kadpegpon

bn3n4ecKon Xummm

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

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

dopma obyyeHus: ovHas

Bug koHTpona: ak3ameH

Bua attectauumn: npomexyTovHas

KoHTponbHO-u3meputenbHbin Mmatepuan Ne 10

1. MeXnoHHble B3anmogencTans B pacteopax. [oHsaTne TepMognHaMnUYeCKon akTUBHOCTU MOHA U
BblOOp cTaHAapTHOro cocTosdAHNA. CpeaHA NOHHBIN KO3 MULMEHT aKTUBHOCTWN CPEAHSISt MOHHAs

aKTUBHOCTb.
2. MoTeHuMoMeTpus 1 ee BO3MOXHOCTU. OnpeaeneHne cTaHOapTHbIX ANEKTPOAHbIX NOTEHUMANoB

noTeHunomeTpn4eCckum mMeTogom.

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



YTBEPXXOARO

3aBeayroLmmn kadepon

dunsnyeckon Xxmmmn

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

HanpaeneHue noarotoBku / cneumanbHocTb: 04.05.01-OyHaameHTanbHasa 1 NpuknagHas Xumms
OucunnnuHa: Pusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauumn: npomMexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 11

1. npeLI,I'IOCbIJ'IKI/I M BbIBOObl TEOPUN PACTBOPOB CUJTbHbIX 3NEKTPOJINTOB ,D,e6a;|-X+0|<|<en;|.
2. nOTeHLl,I/IOMeTpI/IFI n ee BOSMOXHOCTMW. Onpe/J,eneHme KOS(*)(*)I/ILU/IGHTOB aAKTUBHOCTU MOHOB
noTeHuynomeTpn4eCkuMm mMeTogoMm.

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

YTBEPXXOAIKO

3asenyrowmn kadpegpon

bn3n4ecKon Xummm

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

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

dopma obyyeHus: ovHas

Bug koHTpona: ak3ameH

Bua atTectauun: npomexyTovHas

KoHTponbHO-u3meputenbHbin Matepuan Ne 12

1. KucnotHo-ocHoBHbIe BydepHble pacTBopblI.
2.Knaccudumkaumus anekTpoxmmMmiecknx uenen. dnsndeckume Lenu.

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



YTBEPXXOARO

3aBeayroLmmn kadepon

dunsnyeckon Xxmmmn

O.X.H., oou,. O.A. Ko3apgepos
. .2022

HanpaeneHue noarotoBku / cneumanbHocTb: 04.05.01-OyHaameHTanbHasa 1 NpuknagHas Xumms
OucunnnuHa: Pusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauumn: npomMexyTovHas

KoHTponbHO-usmeputenbHbin Matepuan Ne 13

1. I'IpomsaeneHme pacTBOPUMOCTU U ycnoBue O6paSOBaHMFI MarnopacTtBOpuUMbIX TMOPOKCNOOB B

pacTBopax.
2. Knaccudumkaums anektpoxmmmyeckmx uenen. KoHueHTpaunoHHble uenn 6e3 nepeHoca u ¢

NnepeHOCoM (KMAKOCTHbIM COeAMHEHMEM. ).

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

YTBEP>XOAIKO

3aBeqyrowmn kadpenpon

bn3n4eCcKon Xummm

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

HanpaeneHue noarotoBku / cneumanbHocTb: 04.05.01-OyHaoameHTanbHasa 1 NpukninagHas Xumus
OvcuynnuHa: dusnydeckas xmmms

dopma o6yyeHus: ovHas

Bug koHTpona: ak3ameH

Bua atTectauumn: npomexyTovHas

KoHTponbHO-u3meputenbHbi Matepman Ne 14
1. OCHOBHble MeXaHU3Mbl MOHHOIO TpaHcnopTa. TepMoaAMHaMUYEeCKUE YCIOBUS BO3HUKHOBEHNS

anddysum, Murpadmmn, KOHBEKLUN.
2. Knaccudumkaums anekrpoxXumMmnyecknx tuenen. Xmmmyeckme Lenu.

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



YTBEPXXOARO

3aBeayroLmmn kadepon

dunsndeckon xmmmm

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

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

dopma 06yyeHus: ovHas

Bua koHTponsa: ak3ameH

Bua atTectauun: npomMexyTovHas

KoHTponbHO-usmeputenbHbin Matepuan Ne 15

1 CooTHoweHne HepHcTa-AnHwTenHa. Juddy3msa B pactBopax anekTponuTos. MNMoHsaTre o
anddy3MoHHOM noTeHumane.
2. CTaHgapTHbIN BOOOPOAHbIN SMEKTPOA.

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

YTBEPXXOAIKO

3asenyrowmn kadpegpon

bn3n4ecKon Xummm

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

Hanpaenenue noarotoBku / cneumanbHocTb: 04.05.01-OyHaameHTanbHasa 1 NpukrnagHas Xumms
OucumnnnuHa: Pusmnyeckasa xmmms

dopma obyyeHus: ovHas

Bug koHTpona: ak3ameH

Bua attectauumn: npomexyTovHas

KoHTponbHO-u3meputenbHbi Matepran Ne 16

1. XMmyeckne NCTOUHWUKMN TOKa.
2. Yucna nepeHoca MOHOB 1 METOAbI MX ONpeaeneHus.

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



YTBEPXXOAIO

3aBeayroLmmn kadepon

dunsndeckon xmmmm

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

HanpasneHue noarotoBku / cneumanbHocTb: 04.05.01-OyHaameHTanbHasa 1 npuknagHas XumMums
OucunnnuHa: Pusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTponsa: ak3ameH

Bua atTectauun: npomMexyTovHas

KoHTponbHO-uameputenbHbin Matepuan Ne 17

1. OnemeHTbl Teopumn anekTponposoaHocTn [ebasn-Xokkena-OHaarepa. dnektpodopeTnyeckoe 1
penakcaumoHHble TopMoXxeHuns. AcbdekTol BuHa n debas-dPanbkeHrareHa. ekt Gapages.
2. MNoTeHuman koppo3un. Tok Koppo3nn. MHMIMBUTopbl KOPPO3UMK.

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

YTBEP>XOAIKO

3aBeqyrowmn kadpegpon

bn3n4eCcKon Xummm

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

Hanpaenenue nogrotoBku / cneumanbHocTb: 04.05.01-OyHaoameHTanbHasa 1 NpuknagHas Xumms
OucumnnuHa: Pusmnyeckasa xmmms

dopma o6yyeHus: ovHas

Bug koHTpona: ak3ameH

Bua atTectauumn: npomexyTovHas

KoHTponbHO-u3meputenbHbi Matepman Ne 18
1. OnekTpnyeckas NpOBOAMMOCTb PACTBOPOB ANEKTPONMTOB: yAeNbHas MONspHas. OnekTpudeckas

NoABMXHOCTb MOHOB. 3akoH KonbpayLua u cneacTsus n3 Hero.
2. Knaccudukaums anekTpoxuMmmnyeckux uenen. Xmummyeckmne Lenu.

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



YTBEPXXOAIO

3aBeayroLmmn kadepon

dunsndeckon xmmmm

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

HanpasneHue noarotoBku / cneumanbHocTb: 04.05.01-OyHaameHTanbHasa 1 NpuknagHas Xumms
OucunnnuHa: Pusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauun: npomMexyTovHas

KoHTponbHO-uameputenbHbin Matepuan Ne 19

1. XuMU4eckme NCTOUYHUKKN TOKa.
2. [1BONHOW 3MNeKTpUYECKUI CNOKW Ha rpaHuLEe meTanna u pactesopa. EMkocTb ABOMHOroO

ANEeKTpPn4eCKoro crnos.

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

YTBEPXXOAIKO

3aBeqyrowmn kadpegpon

bn3n4ecKon Xummm

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

Hanpaenexue noarotoBku / cneumanbHocTb: 04.05.01-OyHaoameHTanbHasa 1 NpuknagHas Xumms
OucumnnuHa: dusmnyeckasa xmmms

dopma obyyeHus: ouHas

Bug koHTpona: ak3ameH

Bua atTectauumn: npomexyTovHas

KoHTponbHO-u3meputenbHbin Mmatepuan Ne 20
1. lMoTteHumomeTpus n ee BO3MOXHOCTU. OnpeaeneHe nponsseneHnsa pacTtBOPUMOCTH

MaropacTBOPUMbIX 3IEKTPOSNUTOB.
2. MogenbHble NpeacTaBneHnst 0 CTPOEHMUN ABOVHOIO 31EKTPUYECKOrO Crosi.

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



YTBEPXXOAIO

3aBeayroLmmn kadepon

dunsndeckon xmmmm

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

HanpasneHue noarotoBku / cneunanbHocTh: 04.05.01-OyHaameHTanbHas U npuknagHas XmMus
OucunnnuHa: Pusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTponsa: ak3ameH

Bua atTectauun: npomMexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 21

1. BnusiHne pasnunyHbix hakTOPOB Ha 3MEeKTPONPOBOAHOCTb PACTBOPOB.
2. Knaccudpmkaums anektpoaos. AnekTpoabl NepBoro poaa. AnekTpoabl BToporo poaa. OKMcnmTenbHo-
BOCCTaHOBMUTEbHbIE 3NeKTpoAbl. [a3oBble anekTpoabl.

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

YTBEP>XOAKO

3aseqyrowmn kadpenpon

bn3n4ecKon Xxummm

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

Hanpaenenue nogrotoBku / cneuymanbHocTb: 04.05.01-OyHaoameHTanbHasa 1 NpuknagHas Xumms
OucumnnuHa: Pusmnyeckasa xmmms

dopma obyyeHus: ovHas

Bug koHTpona: ak3ameH

Bua atTectauumn: npomexyTovHas

KoHTponbHO-u3meputenbHbin MaTtepuan Ne 22

1. MpepenbHas anekTpuyeckas NoABMXKHOCTL (NpeAefibHas 3NekTponpoBOAHOCTL) MOHOB. 3aKOH

Konbpaywa. Npasuno BanbaeHa-lNucap>xeBcKoro.
2. Aocopbumsa n anekTpokanunnsapHble kpusble. [NoTeHunan HyneBoro 3apsaa. YpaBHeHue

Jinnnmaxa.

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



YTBEPXIOAKO
3aBeayroLmmn kadepon
dunsnyeckon Xxmmmn

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

HanpasneHue noarotoBku / cneumanbHocTb: 04.05.01-OyHaameHTanbHasa 1 NpuknagHas Xumus
OucunnnuHa: Pusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauumn: npomMexyTovHas

KoHTponbHO-uameputenbHbin Matepuan Ne 23

1. PaBHOBecCHas anekTpoxmmunyeckas uens. Npasuna 3anvcun. HanpsXeHne anekTpoXumMmnyeckon Lenu,
CBA3b C NOTEHUManaMmn OTAemNbHbIX 3NEeKTPOAOB. AHOA U KaTo B 3NEKTPOXMMUYECKOW Lienu.

2. MNOTHOCTb TOKa U CKOPOCTb AMNEKTPOXMMUYECKON peakumun. [NonapusaunoHHas Kpmsas.
Monspusauns 1 nepeHanpsixeHve.

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

YTBEPXXOAIKO

3asenyrowmn kadpegpon

bn3n4ecKon Xummm

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

Hanpaenexue noarotoBku / cneumanbHocTb: 04.05.01-OyHaoameHTanbHasa 1 NpuknagHas Xumms
OucumnnnuHa: Pusmnyeckasa xmmms

dopma o6yyeHus: ovHas

Bug koHTpona: ak3ameH

Bua atTectauumn: npomexyTovHas

KoHTponbHO-u3meputenbHbi Matepman Ne 24
1. OCHOBHOE ypaBHEHUNE ANEKTPOXMMUYECKON TepMoanHaMukun. YpaBHeHue 'mbbca-lensmronbua ons

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

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



YTBEPXXOAIO

3aBeayroLmmn kadpepomn

dunsndeckon Xxmmmm

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

HanpasneHue noarotoBku / cneumanbHocTb: 04.05.01-OyHaameHTanbHasa 1 NpuknagHas Xumus
OucunnnuHa: Pusnyeckasa xmmmsa

dopma 06yyeHns: ovHas

Bua koHTpons: ak3ameH

Bua atTectauumn: npomMexyTovHas

KoHTponbHO-u3meputenbHbin Matepuan Ne 25

1. Knaccudmkaumsa anektpogoB. ONeKkTpodbl NepBoro poga. dnekTpoabl BTOPOro poaa.
OKMCNMTENBHO-BOCCTAHOBUTESbHBIE 3NEKTPOAbI. [[a30BLIe 3NEKTPOab!.
2. MogenbHble npeacraBrieHnst 0 CTPOEHUN ABOVHOIO 3NIEKTPUYECKOrO Criosl.

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

YTBEP>XOAIKO

3aBenyrowmn kadpegpon

bn3nYECKON XUMnn

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

Hanpaenexue noarotoBku / cneumanbHocTb: 04.05.01-OyHaoameHTanbHasa 1 NpukrnagHas Xumus
OvcuynnuHa: dusndeckas xmmms

dopma obyyeHus: ovHas

Bug koHTpona: ak3ameH

Bua atTectauumn: npomexyTovHas

KoHTponbHO-u3meputenbHbi MaTtepuan Ne 26

1. BogopogHbin anekTpond. KucnopogHbin anektpod. [duarpamma  3nekTpoOXMMWYECKOW YCTOMYMBOCTU

BOAbI.
2 BonbTamnepHble XxapaKTepuUCTUKK (MONSipU3aLMOHHbIE KPMBLIE) SNEKTPOAA B Cryvae 3amefneHHow

anddysuu. MNpeaeneHbin AMddY3MOHHBIN TOK.

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



YTBEPXXOARO

3aBeayroLmmn kadepon

dunsndeckon xmmmm

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

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

dopma 06yyeHus: ovHas

Bua koHTponsa: ak3ameH

Bua atTectauun: npomMexyTovHas

KoHTponbHO-uameputenbHbin MaTtepuan Ne 27

1. OkncnMTENbHO-BOCCTAHOBUTENBHbIE anekTpoabl. MNMpaBunio JlioTepa. XMHIMOPOHHbBIA 3NeKTpos.
2. Andpy3noHHbIN NOTEeHUMan U MeToAbl ero yCTpaHeHus.

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

YTBEP>XOAIKO

3aBeqyrowmn kadpegpon

bn3n4eCcKon Xummm

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

Hanpaenenue nogrotoBku / cneumanbHocTb: 04.05.01-OyHaoameHTanbHasa 1 NpuknagHas Xumms
OucumnnuHa: Pusmnyeckasa xmmms

dopma o6yyeHus: ovHas

Bug koHTpona: ak3ameH

Bua atTectauumn: npomexyTovHas

KoHTponbHO-u3meputenbHbin Matepuan Ne 28

1. MoTteHuman JoHHaHa. MemM6paHHbI noTeHuuan. loHcenekTuBHble anekTpoabl. CTEKNSAHHBIA 3NeKTpos.
2. XMMN4ecKkne UCTOYHNKN ToKa.

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



20.3. OueHou4Hble cpeacTBa ANA AMarHocTMYecKom paboTbl

OrlK-1
1. Kakas copma 3anvMcu nepBoro Havyana TepmMoaMHaMunki aendaetca npasunesHon: a) dU = 8Q - 0A,
6) 6Q = dU+ 6A B) OA =dU+ dQ r) BepHbl 6 1 a A) He BEPEH HWN OAWH BapuaHT
2.  WcTnHHOM MoOnspHOW TENnOeMKOCTb Ha3blBaeTCsA: a) KONMMYecTBO TensnoTbl, Heobxoaumoe Ans

HarpesaHnA CUCTEMbl Ha rpanyc; 6) KONMM4ecTBO TensoThil, HeO6XO[J,I/IMOG ana HarpeBaHuda 1 mMonb
BelwlecTBa Ha rpanyc; B) KOnMn4yecTBO TENnsoThl, H606XOD,I/IMOG Ona HarpeBaHuUA 1 mMonb BewecTBa Ha
rpagyc npun noCtoAHHOM AaBlEeHUU; F) KOJIN4EeCTBO TEensoThil, HeO6XO}J,VIMoe ana HarpeBaHusa 1 monb
BellecTBa Ha rpagyc npu noCtToAHHOM obbeme; D,) BEpPHOro oTBeTa HeT.

3. Ecnu TennoemMKkocTu peareHTOB MOCTOSAHHbI B JAaHHOM TeMnepaTypHOM WHTepBane, TO TEMnOBON
3(P(PEeKT XMMUYECKOMN peaKkumMn C yMeHbLUEHWEM TemnepaTypbl MOXET: a) TOMbKO yMeHbliaTbes; 6)
TONbKO PacTu; B) CHavana yBenMymBaTbCH, 3aTEM YMEHbLUATLCS; ) 3TO 3aBUCUT OT 3HAKa M3MEHEHUS
TEN0EMKOCTU; A) HE N3MEHSeTCA NPU U3MEHEHUN TeMnepaTypbl.

4. TennoemkocTb WaeanbHOro rasa B M30TEPMUYECKON CUCTEME: a) paBHa Hymn; 6) cTpemutcs K
GEeCKOHEYHOCTH; B) 3aBUCUT OT CTPOEHUSI MONEKYIbI I') AN U30TEPMUYECKON CUCTEMbI TaKOro MOHATUS
He CYLLEeCTBYeT; [1) BEPHOro OTBETa HeT.

5. Pabota pacwupeHus 1 monb mageanbHOro rasa Gonblie: a) B M3oTepMuMyeckoMm npouecce 6) B
agmnabaTtnyeckom npouecce; B) B M30XOPHOM Mpouecce; ) B m3obapHOM npouecce; A4) BO BCex
npoLeccax ognHakosa.

6. [ns HeoGpaTMMOro npoLecca ypaBHEHME BTOPOro 3akoHa TePMOAMHAMMUKU BbIMSAWT CrneayroLmnm

OQuecep 6)dS = Qe B)dS = L?Emﬁp; rdS > 8Queosy

T T
7. Tlpouecc kpucTannu3aumMvM BOAbl COMPOBOXAAETCS YMEHbLleHMeM 3HTponun. CnepoBaTenbHO
OaHHbIN MpOLeCC: a) caMOonpou3BOSbHbIA; ©) HECaMOMPOM3BOSIbHLIA; B) paBHOBECHLIN; ) B OAHHOM
crnyyae WM3MEHeHMEe SHTPOMNMM MNpouecca He SABMNSETCA KpUTepUMeM CamMONpPOWM3BONBHOCTU; ) BEPHOro
oTBeTa HeT.

8. T[lpouecc paclmpeHus maeanbHOro ra3a npoBoAAT cHavana obpatumo, a 3ateM HeobpaTumo.
M3meHeHne kakon 13 TepMognHammyecknx yHkUMin OygeT oT 3TOro 3aBuceTb: a) paboTbl; ©) saHTponuu;
B) cBo6oaHONM aHeprum [MB6ca; r) BHYTpEHHEN aHeprun; 4) ntoborn n3 nepeyncrieHHbIX.

9. 1 monb aproHa n 1 monb asota Harpenu Ha 40 ° B M30XOPHbIX yCroBusiX. aMmeHeHne sHTponuu Ans
Kakoro rasa 6Gonblue: a) aproHa; 6) azoTta; B) B 9TUX YCIOBUSAX 3HTPONUA HE U3MEHSIETCS: ) OAMHAKOBO
Ansa obounx rasos; 4) BENNYMHA N3MEHEHNS SHTPOMUKN 3aBUCUT OT HAYarnbHOro JaBneHns rasa.

o6pasom: a) dS = 1) BEPHOTO OTBeTa HeT.

10. YcnoBus xmumMmnyeckoro paBHoBecust B cucteme nmeet Bug;: a)Aw > 0 6) Zpivi=0 B) Zpivi<0 r) Zpvi> 0
) BEPHOro oTBeTa HeT.

11.KoHcTaHTa paBHOBECMSI peaKLMn 2C0p =2CO+0, AOIMKHA ObITb 3anucaHa Tak:

__PAC0y) gy PACO) gy PPCOIPICO) py  _ PP(CO)P(02)

’pcoprZog) " PRcope0y) T P2(09) P Pcop)

12. PaBHOBeCHbIN BbIxo4 NpoayktoB peakuun CO + 2H,; = CHsOH, npoTekatoLen B ngeanbHOW rasoBown
CMecu Npu BBeOEHUM MHEPTHOrO rasa: a) yBenuuutcsl 6) YMEHbLUMTCS B) HE U3MEHUTCA ) cHavana
YBENUYNTCHA, MOTOM YMEHbLUNTCS.

13. Pasnuuve mexay 3HadyeHuamn koHcTaHT Kc n Kx cyuwlectByeT: a) Bceraa; 6) pasnuuus HeT; B) TONbKO
AN reTeporeHHbIX CUCTEM; T) €CIN AVraza # 0; 4) €CNU Avrasza = 0.

14. Kak paccuvMTaTb KOHCTAHTYy paBHOBECUS peakuuun, ecrim Ons Hee MOXHO onpeaenntb AG%r : a)

IN(AG®1)= -RTKp; 6) AG% 1 =-RTexp(Ker); B) AG% 1= -RTInKp; r) pacyeT HEBO3MOXEH.

a) K

dP AS
15. YpaBHeHne KnanenpoHa-Knayaunyca nmeet crnegyowmn sug: a) — = ——, 0)
dT AT
dinK, AH . dInK; AH
= > B) =-— ; T) He BEpHbI BCE NepeYvnCrneHHble.
dT RT dT ATV
OTKpbITbIE

16. 1 gm® BogHOro pacTBopa Xxropuaa HaTpusa ¢ koHueHTpaumer 0,10 monb/amM® pasnunu B ABe MepHble
kon6bl emkocTbio 500 cm3. UeMy paBHa KOHLIEHTpaLus pacTBopa B kKaxaon konbe?



MonsipHas KOHLEeHTpaumMs pacTBOPEHHOrO BellecTBa onpeaensdeTcs KonMyecTBOM MOSb 9TOro BelecTBa
B 1 am® pactBopa. [M03TOMYy KOHLUEHTpauus xnopuaa Hatpus He u3meHuTcs M ByaeT pasHa 0,10
Monb/ame,
Kpurepun oueHuBaHus:

e 2 Qayuta — yKa3aH BEpHBIN OTBET;

e () GayuIOB — yKa3aH HEBEPHBIA OTBET.
17. WmetoTcs BOAHbIE pacTBOPbI Xnopuaa HaTpus U rMoKo3bl O4MHAKOBOW KOHUeHTpauun 0,005 monb/kr.
Byaet nn TemnepaTypa 3amMep3aHns 3TUX PacTBOPOB oOfMHaKoBa?

TemnepaTypa 3amep3aHus pacTBopa Xfopuaa HaTpusi U TMOKO3bl MNP OOMHAKOBOW  MOMSMbHOW
KOHLEHTpaumMn pacTBOPEHHbIX BELLECTB OnpeenseTcs YMCMOM YacTuL, pacTBOPEHHOrO BeLlecTBa.
MockonbKy Xrnopua HaTpusi B BOAHOM pacTBOpe AMCCOLMUPYET Ha MOHBI, a CrieAoBaTenbHO, YUCIO YacTuL,
B pactBope NaCl Gyget Gonblue, YeM B pacTBOpe [NOKO3bl, TO TemnepaTtypa 3amep3aHns BOAHOrO
pacTBopa xnopuaa HaTpus HUXe.
Kpurtepuu onenuBanus:
e 2 Oajula — yKa3aH BEpHBIIl OTBET;

e (0 0amioB — yKa3aH HEBEPHBIN OTBET.

18. CkonbKo has, CoCTaBHbIX YacTen N KOMMNOHEHTOB coaepuT cuctema: 2NHz = Nz + 3Hy;
B gaHHOM cucTeme ogHa hasa (MOCKOMbKY BCe BellecTBa — rasbl), 3 COCTaBHble YacTh — 3 BELLEeCTBa,
KOTOpble MOryT ObiTb BblOENEHbI M3 CUCTEMbI U CyLLECTBOBaTb BHE €€ CaMOCTOSITENIbHO M OAWH
KOMMOHEHT, MOCKOSIbKY MMeeTCsi [ABa MaTemMaTU4Yeckux YypaBHEHUS, CBS3bIBAOLLME pPaBHOBECHbIE
KOHLEHTpaLMn COCTaBHbIX YacTen.
Kpurepun ouenuBanus:

e 2 Qamia — yKa3aH BEpHBIH OTBET;

e () Ga/utoB — yKa3aH HEBEPHBIN OTBET.

19. MoxeT nu BbITb TeMnepaTypa kunenms Bogbl Hmwke 100 °C?
CornacHo guarpamme COCTOSIHUS BOAbl TemrnepaTtypa asoBblX MEPEXOAOB 3aBUCUT OT BHELLHEro

AasrnieHus. loaTomy, ecnu NOHN3UTL BHELLHEE AaBneHne TemnepaTypa KUneHns BoAbl OyaeT MeHblue
100 °C.

Kpurepun oueHuBaHus:
e 2 Qaiia — yKa3aH BEepHBIH OTBET;

e () Ga/oB — yKa3aH HEBEPHBIN OTBET.

20. TennoTbl cropaHua rpadouTa M anmMasa npu CtaHgapTHbIX ycnoBusax coctaenawT  -393,5 n -395,4
k[bx/Monb cooTBeTCTBEHHO. Yemy paBeH TennoBon addekT nepexoga 120 r rpaduta B anmas?

CornacHo cneacTBuio M3 3akoHa [ecca TennoBon apdekT peakunm MOXeT ObiTb HaMAEeH Kak pas3HOCTb
Mexay TennoTamu CropaHusli UCXOAHbIX BELLECTB U MPoOyKTOB. [TOCKOMbKY MCKOMBIA MPOLECC MOXET
ObITb 3anuncaH kak Crp, — Canw , TO ANA pacyeTa TennoBoro adpdekra criegyeT u3d TensioTbl CropaHus
rpacdouTa BblHECTb TENMOTY CropaH1s anvasa

AyH =-393,5+395,4 =1,9 x/[oic/mone

120 r rpachouta ato 10 mMorb BellecTBa, MO3TOMY UCKOMas BenudnHa coctasnsgeT 19,0 kx.
Kpurtepun onenuBanus:
e 2 0Gamia — yKa3aH BepHBIIl OTBET;
e (0 6amioB — yKa3aH HEBEPHBIN OTBET.
Kntoun ana OlK-1

Bonpochbl 1 2 3 4 5 6 7 8 9
OTBeThI r a r b r r r A b
Bonpocbl 10 11 12 13 14 15 16 17 18
OTBeTHI B r A r B r 0,10 2 1,3,1
Bonpockl 19 20
OTBeThI 2 19

KK




OrlIK-2

1.

10.

11.

12.

13.

14.

15.

Ona kakon-to conun KA aHeprnsa paspyLleHnss KpUcTannydeckon peLueTkn okasanacb bonblue
(no mogynio), 4em cymmapHas TennoTta rmapataumm noHoB K#* un A*. Tennosoun acpdekT npouecca
pacTBOPEHUSA 3TON COMNKU: a) IK30TEPMUYEH; 6) SIHOOTEPMUYEH; B) OTCYTCTBYET BOBCE; ') MOXET ObiTb
no6biM.

Tennoson adpchekT peakuuu: C+%02 +2H9 —-CH3OH MOXHO cuyuTaTb a) Tennoton obpasoBaHus

MeTaHona; 6) TennoTon cropaHus yrnepoaa; B) TENIOTOM CropaHnsa BO4OPOAA; ) NnoaxoanT noboe 13
nepeYmncrieHHbIX.

TepmognHammnyeckme 3akoHbl MOTyT ObITb MPUMEHUMbI K CUCTEMaM, COCTOSILLMM U3: @) HECKOJbKMX
yacTtuy; 6) HEeCKONnbKMX COTEH 4acTuu; B) 4YMcna 4actvu, CpaBHMMOro C 4micnom ABoragpo; r) K
nobomy vmcny vactuy,

[na HekoToOpon peakunm TennoemMKOCTb MPOAYKTOB MeHblUe TEMMOEeMKOCTU WMCXOOHbIX BeLLecTB.
Tennoson agpdekT aTon peakumm ¢ poCToOM TeMmnepaTypbl: @) yBenuumsaeTcs; ©) yMeHbluaeTcsi; B)

MOXET KaK yBenuuMBaTbCsl, Tak U YMEHbLLATLCS; ) HE 3aBUCUT OT TemnepaTypbl.

1 monb aproHa n 10 monb BoAopoAda M3oxopuyecku HarpesatoT Ha 100°. B kakom cnyvyae paboTa,
coBepLleHHas rasom, byaet 6onblue: a) Ang aproHa; ©) Ana Bogopoaa; B) 0ANHAKOBA; ) 3TO 3aBUCKT
OT Ha4yarnbHOM TemnepaTypbl U gABNEHMS.

Tennota HenTpanusaumm pactBopa kucnoTbl HA okaszanacb paBHa TennoTe HeuTpanmsaumm
pacTBopa CONAHOWN KMCMOThI B TEX K& YCNOBUAX, NO3TOMY kucroTta HA aT0: a) cnabbii anektponuT; 6)
CUNbHbBIA  ANEKTPONUT; B) TennoTbl HeWTpanusauumn KUCHAOT BCEerga pasnuuarTcd U o cune
3NEKTPOnMTa HNYEro ckasaTb Henb3s; ) TENNOTbl HENTpanuaaumm NbbIX KUCNOT BCeraa coBnagaoT

Kakoii Touke Avarpammbl U3MEHEHWsi COCTOSIHUSI MAearbHOro rasa COOTBETCTBYeT Haumbonbluee
3HaYeHWe BHYTPEHHEN 3HEPTUN.

Pas 3

a)16)28)3r)48)2un3

1 4

| >V 8. Kakve napameTpbl Heob6xooumMO noAadepXuBaTb MOCTOSHHBIMU,
4yTObbl MO 3HaKy WM3MEHEHUSI SHTPOMNUU MOXHO 6bINo CyauTb O

HanpaBneHnn camonpon3BonbHOro npouecca? a)P, T;6) U, V;B) V, T; ) U, P.

XKugkocTb npeBpawaeTca B nap nNpu onpedeneHHoM AdasneHnn wn  TemnepaType. KakoBo
cooTHoweHne mexay AG n AF ansa atoro npouecca ? a) AG > AF; 6) AF > AG ; B) AG = AF; 1) 0 AG =
AA =0 ) BepHOro oTBeTa Her.

B KakoM 13 nepeymncrieHHbIX Hwke obpaTMMbix npoueccoB ¢ 1 MOMb MaeanbHOrO rasa M3MeHeHue
3HTponun Byoet makcumanbeHbiM? a) HarpeBaHme oT 300 K go 400 K npu noctosiHHOM daBnenun; 6)
HarpesaHue ot 300 K go 400 K npu noctosiHHOM o6beme; B) nsotepmmuyeckoe pactumperme ot 300 m3
no 400 M3 ; r) agnabatuyeckoe paciumpermne ot 300 m3 oo 400 m3 .

MoxeT fM KOHCTaHTa paBHOBECUSI XMMUYECKON peakumMn He MEHATbCS C TemnepaTypon: a) aa, ecnu
AH = const; 6) ga, ecnm AH = 0; B) kOHCTaHTa Bcerga 3aBUCUT OT TeMnepartypbl; ) ga, ecnn AP=
const.
lMpouecc B3aMMOAEWNCTBMSI OCHOBAHUS C  KUCIIOTOW ABMSETCA 3K30TEPMUYECKOW peakumen. Yrto
Npov3onaeT C NOSIOXKEHNEM PaBHOBECUS U BENUUYNHOM Kc ecnin yBenuumMTb TeMnepaTypy: a) HAYEro He
N3MeHUTCH; 6)KOHCTaHTa He M3MEHUTCS, paBHOBECME CMECTUTCS B CTOPOHY 0Bpa3oBaHUsA NpOAyKTOB;
B) KOHCTaHTa yMEHbLUUTCS, paBHOBECUE CMECTUTCS B CTOPOHY 0Opa3oBaHWMs UCXOLHbIX BELLECTB; I)
KOHCTaHTa yBENn4MTCS, paBHOBECUE HE CMECTUTCS.

CrteneHb gnccounauum razoobpasHoro xnopuaa Bogopoga no peakummn 2HCI = Cl, + Hx (AH>0) ¢
pOCTOM TemnepaTypbl: a) pacteT 6) yMeHbLUaeTCs B) HE MEHSAETCS I) Takas peakuns He BO3MOXHA.
Mpun 26 °C n koHcTaHTa paBHoBecus npouecca FeO + HCl = FeCl; + H,O 6onblue, 4em B 3TUX Xe
ycrnosusx, Ho npu 20 °C. YTo MOXHO cKa3aTb O 3Hake TennoBoro addpekTta aToro npouecca: a) AH >0
6) AH<0 B) MOXeT 6bITb Kak <, Takn >0 1) AH =0.

CKOnbKO COCTaBHbIX YacTel U CKONbKO KOMMNOHeEHTOB coaepxut cuctema NaO+SOs = NaxSOus): a)
3n3 6)3un28)2mn2 r)2n3

OTKpbITbIE



16. B guctunnuposaHHon Boge maccon 180 r pacteopunu 5,85 r xnopuaa HaTpud. Belducnnte MonsipHyto
JOro xropuaa Hatpus B aToM pacteope. OTBeT npueBeauTe C TOYHOCTBIO 40 ABYX 3Havallmx umdp.
MonsapHas gons paccynTbiBaeTCH Mo YpaBHEHUIO:

NNaCl
NNaCl +"H,0
KonnyectBo Mosnb Ka>KOoro KOMnoHeHTa pactBopa paBHO OTHOLUEHUIO MaCCbl 3TOIF0O KOMMOHEHTA K ero

MonsipHon macce. [ns xnopuaa Hatpua a1o 0,10 monb; ans soabl 10 ,00 monb. Toraa monspHas gons
xropuga HaTpus paBHa

XNaCl =

0,10
0,10+10,00

17. Ckonbko nbga (kr) pactaeT, ecnv neg maccon 5 kr n temnepatypon 0°C onyctutsb B Bogy maccon 10
Kr n Temnepatypon 0°C?

MockonbKy TemnepaTtypa as3oBoro nepexoga npwu Kpuctannusaumu/nnasneHnyn BoAbl cOCTaBnseT
0°C, TO npu KOHTaKkTe OBYyX a3, B3ATbIX NPWU PaBHOBECHOW TemnepaTtype nen u XuakocTb OyayT
HaxXOAMTbCHA B COCTOSIHUM paBHOBECUS. Hu nnaeneHus, HU Kpuctannmsaumm He byaer.

18. [1ns HEeKOTOPOI peakLmMmn KoHCTaHTa ckopocTu npu Temnepatype 300 K coctasnseT 0,3 n-Monb =t MuH-
1 a TemMnepatypHbIn kKO3IPULMEHT peakummn paBeH 3. PaccuutainTe 3HauyeHWe KOHCTaHTbl CKOPOCTU
peakumm npun TemnepaType 320 K.

[nsa pewenns 3agayv Bocnonb3yemcs ypasHeHnem BaHT-Iodda Ans ckopocTu peakuum:

k k
Y= 2T+10 g ﬂ, cienoBatenbHO k3o0=2,7 S L

kT 0,3 MOJIb - MUH

XNaCl = =0,0099

19. AuetaTHbI BydbepHbI pacTBop, cogepxawmin no 0,10 Monb KUCROTLI 1 conu pa3baswnu sogomn B 10
pa3s. Yto npousoLwno ¢ senuunHon pH n 6ydepHon eMKoCTbio 3TO cmecn?
pH aueTtaTHon OydepHO cmMecn onpenensieTcsi COOTHOLWEHMEM KOHLEHTPauMi KOMMOHEHTOB. [lpu
pa3baBreHnm 3TO0 COOTHOLUEHWE HE W3MEHMWSOCb, criegoBaTtenbHoO U pH He meHsieTca. bydepHas
€MKOCTb ornpefenseTcd noMMMO COOTHOLLEHWS elle M COBCTBEHHOW KOHLEeHTpauuven KOMMOHEHTOB,
noatomy BydepHas eMKOCTb YMEHbLUNTCS.

20. ConocTaBbTe pacTBOPUMOCTb Xnopuaa cepebpa B pacteope xropuaa Kanvs n B Boae.
B pacTtBope xnopuaa kanusa paBHoBecue B npouecce

AgCl, < Ag* +CI™

cMellaeTca B CTOpPOHy obpasoBaHnua  TBepgov  ¢asbl. CnegoBaTenbHO  pacTBOPUMMOCTb
ManopacTBopuMOro xnopuga cepebpa byget meHblle B BogHom pacteope KCI.
Kpurepun oueHuBaHus:
e 2 Qaiia — yKa3aH BEpHBIH OTBET;

e () Gayu10B — yKa3aH HEBEPHBIN OTBET.

Kntoun gna OlK-2

Bonpoc 1 2 3 4 5 6 7 8 9
bl
OTBeThl b A B b B b B b b
Bonpoc 10 11 12 13 14 15 16 17 18
bl
OTBeThHI A ) B A A [5) 0,0099 0 2.7
n-monb—?
MUHL
Bonpoc 19 20
bl
OTBeTbl He yMEHb
M3MEHUNcsa | Wwunacb




OrlK-3
1. MNpn NOCTOSIHCTBE KaKMX NapaMeTpOB SHTaNbNUS XMMUYECKOM peakumn paBHa ee Tennote: a) V, T; 6)
P, T;B) S;Pr)U;V A)nHble napaMmeTpbl U UX COYETaHUS.

2. OnpegenvTe npaBUnbHbLIN PAA  PaCNONOXEHUs TENMnOeMKOCTel rasoobpasHbiXx BelecTs npu
oauHakoson Temnepatype: a) Cp(H20(nepn)) > Cp(H2O(nap)); 6) Cp(Ar)> Cp(N2) > Cp(H20 (nap)) B)
Cr(Ar)= Cp(N2) = Cp(H20 (nap)) 1) Cr(Ar)< Cp(N2) < Cp(H20 (nap)).

3. ByayT nu pasnunyatbca TennoTkl HenTtpanusauum 0,1 M pactsopos HCOOH un  HNO3z pacTteBopom
LLenoYnm OoOMHAKOBOWM KOHUEHTpauuun: a) OyayT; 6) HeT; B) 9TO 3aBUCUT OT BHELLUHEro AaBfeHus:; ) no
npusedeHHbIM JaHHbIM OAHO3HAYHbIN BbIBOL HEBO3MOXEH.

4. Mpu P=const Ha 20° HarpeBaloT a3oT 1 aproH. KonnuecTso TennoTbl, 3aTpayeHHoe Ha HarpesaHue: a)
fonble onga asota; 6) bonble Ans aproHa; B) ognHakoBa Ang 06oux rasos; r) 370 3aBUCUT OT HaYaNbHOM
TemnepaTtypbl rasos.

5. 3HaueHune Kp peakumn 2NHz = N2 + 3H, B ras3oBoi ¢ase npu yMeHbLIEHUN OBLLEro AaBneHns B 2
pasa: a) yMeHbLNTCA 6)HE UBMEHNTCA B) YBENMUYUTCS ) MOXET KaK YBENUYNTCSH, TaK U YMEHbLLMUTCS.

6. MoxeT N KOHCTaHTa PaBHOBECUS XMMUYECKO peakLmun yMeHbLIAaTLC C POCTOM Temnepatypsbl: a) aa,
ecnu AH = const; ©) ga, ecnn AH < 0; B) KOHCTaHTa He 3aBMCUT OT TemnepaTtypsbl; ) ga, ecnm AH = 0.

7. YTO HyXHO ANA yBenuueHusi NonHoTbl npoTekaHus npouecca: NHz + HCl = NH4Clqs) (AH <0) a)
yBenuuntb obliee adaBreHve u TemnepaTypy; 0) ymeHbwuTb oblliee gaBneHve u TemnepaTtypy; B)
yBeNuUnTL obLlee gaBreHMe U yMeHbLUMTb TeMnepaTtypy; ) OaBNeHne n Temnepatypa He BrAUAT Ha
BbIX04, NPO4YKTa.

8. YkaxuTe ycrosue, npu KOTOPOM Ans pacyeTa TeMnepaTypHOI 3aBUCMMOCTM KOHCTaHTbl paBHOBECUS
ﬁ:ﬁ[ii]; a) AH = 0; 6) AH = const; B) AH = 0; r) Takoro

Knp R{T1 T2

MOXHO MOJ1b30BaTbCA YpaBHEHMEM In

ycnoBusa HerT.

9. VmetoTcs aBa pacTBopa OAUHAKOBOW KOHLUEHTpaumn. B ogHOM pacTBOPEHHbIN KOMMNOHEHT NeTy4Ynin, B
OpYrom — HeneTyuYnn. 3HayeHus 4aBfeHusl HacbIWEHHOro napa Hagj 3TMMKW pacTBOpaMu: a) OOUHAKOBO;
©) ons nepBoro — BbilWE; B) HA4 BTOPbLIM BbILUE; ) N0 UMEKLLMMCS JaHHbIM HUYEro ckas3aTb HEfb3sl.

10.NmetoTcs BOAHBIE pacTBOPLI XMOpWAA HATPUS M XNOpPUAA Kanusi OOMHAKOBOM KOHLIEHTPaLMK.
TemnepaTypa 3amep3aHusi 3TUX pacTBOpPOB OyaeT: a) ognHakoBa; 6) y nepBoro pacteopa Bbille; B) Y
BTOPOro pacTBopa BbiLLE; ) O TeMnepaTypax 3aMep3aHns HUYEro ckasaTb Herb3si.

11.Kpuockonunueckas nocTosiHHass He 3aBMCUT. a) OT MpupoAdbl pacTeopuTens; 6) oT npuponbl
pacTBOPEHHOrO BELLECTBA; B) OT BHELUHErO AABIEHUsI; I) BEPHOro OoTBETa HeT.

12.PactBopMMOCTb XMAKOCTM B KMAKOCTM Gonblue: a) B mgeanbHOM pactsope; 6) B pacTBope ¢
NONOXMTENbHBIMU OTKIMOHEHMAMW OT 3akoHa Payns; B) B pacTBope € oTpuuaTenbHbIMU OTKIOHEHUSAMW OT
3akoHa Paynsi; r) pacTBOpMMOCTb 3aBMCUT TOSbKO OT TeMnepaTypbl.

13.C nomoLLbio NpoCToii NeperoHkn CMech 2-X KOMMOHEHTOB MOXHO Pas3fennThb: a) Ha YNCTbie BELLECTBa;
6) Ha pgBa pacTBopa C MOBbIWEHHBIM COAEPXaHMEM OOHOMO W3 KOMMOHEHTOB, B) Ha YUCTbIN
TPYOHOKUNSILLIMIA KOMMOHEHT M pacTBOP; I) BEPHOIO OTBETa HET.

14.Mpn onpepeneHnn nopsigka XMMUYECKOW peakuum rpaduyeckuM MEeTOAOM MOMYYUNU FIMHENHYIo
3aBMCMMOCTb B koopauHaTtax «Inc — I». Kakon nopsgok MMeeT gaHHas peakuus: a) HyneeoWn; 0) nepBbii;
B) BTOPOW; ) TPETUM.

15. Mpu ymeHblUeHMN HayanbHOW KOHLIEHTPaLUMM WUCXOAHbIX BeulecTB (ca’=cs’) B aBa pasa Bpewms
nonynpeBpaLleHns B peakuum BTOPOro nopsaka: a) yenuuutcsa B ABa pasa; 6) ymeHblMTCS B ABa pasa;
B) YBENUYMTCS B YETbIPE pa3a; r) He UBMEHUTCS

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

e () Gayu10B — yKa3aH HEBEPHBIN OTBET.



16. WMop pacnpepenseTcs mexay Tonyornom u Bogol. KoHueHTpauus iioga B Tonyone ropasno
Gonblue KOHUeHTpaummn noga B Boae. Kak cBazaHbl Mexay coboi xuMmuyeckme noTeHumanbl hoaa B obenx
dhasax B COCTOAHUM paBHOBECUA?

B cocTosiHuM paBHOBECUSI XMMUYECKME NOTEHLMANbl KOMMOHEHTA B KOHTaKTMPYIOLMX (dasax paBHbl.

17. KoHcTaHTa M cTeneHb 3NEKTPONMUTMYECKOM Auccoumaumnm crnaboro  anekTponuTa  CBsi3aHbl
cooTHolleHneM: K=o2c/(1-a). YUTo nponsonaeT ¢ No Mepe pocTa KOHLIEHTpaLuM pacTBopa ¢ KOHCTaHTOM
aunccouuauumn?

KoHcTaHTa guccoumaumm He 3aBUCUT OT KOHLEHTpaUMM anekTponuTa.

18. Ha guarpamme cocTosiHMa TemnepaTtypa-cocTaB [ABYXKOMMOHEHTHON cucTeMbl (P= const) umetoTtcs
TOYKW, ANS KOTOPbIX CTeNeHb CBOGOALI paBHa ABYM. KakoMy uncry paBHOBECHbLIX ha3 OHa OTBEYaeT?

KonnyecTtBo cteneHen cBoboabl paccunteiBaeTcs no npasuny ¢as mbbca
f=k+1-® Torma f=2+1-2=1

19. B HacblWweHHbI BoOHbIN pacTBop Bpomuaa cepebpa gobasneH 6pomua HaTpus. Kak nsmenunach
pacTBOPUMOCTb M NPOM3BeaeHNe pacTBOpUMOCTN Bpomumaa cepebpa?

PactBopumocTe 6pomuaa cepebpa ymeHbluuracb, MOCKOMbKY paBHOBECWE CMECTUNOCb B CTOPOHY
obpasoBaHua TBepgonM asbl, a NpouM3Be4eHWE pPacTBOPMMOCTM HE W3MEHWOCb, MOCKOMbKY 9TO
KOHCTaHTa paBHOBECHS.

20. ByneT nu aueTaTtHbIn BydepHbI pacTeop noaaepxmeath pH BoaHOro pactsopa pasHbi 2,07 (pK
cHacoon=4,75).

AueTtaTtHbin BydepHbIn pacTBop cnocobeH nogaepxmsaTte pH B npegenax pK £ 1. loatomy ykaszaHHoe
3Ha4eHue pH oH nogaepxuBaTb He Byaer.

Kntoun gna OlK-3

Bonpoc 1 2 3 4 5 6 7 8 9
bl
OTBeThI b r A A b b B b 6
Bonpoc 10 11 12 13 14 15 16 17 18
bl
OTBeThHI A b B b b b PaB 2 On
Hbl Ha
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a
Bonpoc 19 20
bl
OTBeThl PactBopumMoCTb He
YMEHbLUNTCA, T
npovsseneHve
pacTBOPMMOCTU He
N3MeHnTCH
OrK-6

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

2. YpenbHaa 9QnekTponpoBOAHOCTb BOAHOrO pacTBOpa CWUMBHOMO 3nekTponmMta € pOCTOM  ero
KOHUEHTpauum ¢ BHayane pacteT, a 3ateM cHwkaeTcd. [losBneHne y4yactka CHWXKeHUs
9NEKTPONPOBOAHOCTU HA 3aBMCUMMOCTU OOYCMOBMEHO: a) U3MEHEHMEM MexaHW3Ma MUrpaLMOHHOro
nepeHoca; 6) M3MEHEHMEM u4ucrna HocuTeNen 3apsaa; B) HapacTalwUM  BIUSHUEM  MEXUOHHbIX
B3aMMOAENCTBUN; I') UBMEHEHMEM MONSAPHON 3NEKTPONPOBOAHOCTW.

3. CKOpOCTb XMMWYECKOW peakumun nNpu yBenuyeHun ee aHeprnm akTneaumm: a) nosbiwaeTtcs; 6) ybbiBaeT;
B) HE U3MEHSETCS; ') MOXET U3MEHSITLCS NO Pa3HOMY; ) 3TO 3aBUCUT OT TeMnepaTypbl.



4. B cooTBETCTBUM C MPUHLMMOM NIMMUTUPYIOLLEA CTaAMM XMMUYECKOM peakuun: a) CKOpoCTb ntobon
CMNOXHOM XMMWYECKOWN peakumn onpeaenseTcsi CKOPOCTb0 CamMoWn MensieHHOW ee cTtaguu; 6) ckopocTb
nobor CNOXHOM XMUMUYECKOM peakuumn onpenensietca CKOpoCTbld camon ObICTpon ee cTagun; B)
CKOPOCTbIO CamMoOW MefIEHHON CTaaun onpeaensieTcsl CKOPOCTb CMOXHOM XMMUYECKON peakumm, ecrnvm oHa
COCTOMT 13 psiga napannenbHbIX peakuuit; r) CKOpOCTblo caMor BbICTPON cTagumn onpeaensieTcs CKoOpoCTb
CMNOXHOM XMMUYECKOWN peakunn, eCnmn oOHa COCTOUT U3 psiaa napanfienbHbiX peakumn.

5. Bbibepute ypaBHeHME peakumm, COOTBETCTBYKOLLEE CTaHAApPTHOW 3SHTanbnum obpas3oBaHnA ArH2gs®
coeanHennsa Ca(H:PO.)2'H,0: a) Ca(H2PO.)2(kp) + H.O(k) = Ca(H2PO4)2'H20O (kp); 6) Ca(tB) + 6H(r) +
2P(kpacHbin) + 90(r) = Ca(H2PO4)2'H20 (kp); B) Ca(tB) + 2P(6enbin) + 4,502(r) = Ca(H2P04)2-H20(kp);
) BEPHOro OTBETA HET.

6. Kakne coctosiHMsa pasnuyHbIX ra3oB Unv XUOKOCTEN Ha3biBalOT COOTBETCTBEHHbLIMU: @) COCTOSIHUSA NpU
OLMHaKOBbIX TeMnepaTypax u gaBnenHusx; 6) cCOCTOAHMS Npy Of4MHaKOBbIX 06bemax n Temnepartypax; B)
COCTOSIHUS pa3HbIX BELLECTB, MMEIOLLME O4MHAKOBbIE 3HAYEHUSA NPUBEAEHHBIX NEPEMEHHbIX; ) COCTOAHMUS
pasnnyHbIX BELLECTB, MMEIoLLMEe OONHAKOBbIE KPUTMYECKNE OOBEMBI.

7. VipeanbHbin ras pacwupsaetca ot obvema V1 go obbema V2. Pabota pacwupeHus 6yget
MakCMMarbHORN, ecnv ras pacmpseTtcs a) obpatumo n nsotepmmyeckun; 6) obpatnmo n agunabatnyecku;
B) HeobpaTMMo n3oTepmudecku; r) odbpaTmmo n nsobapmnyecku.

8. B kakux cny4asx MOXHO npeHebpedb pas3HOCTbI0 MeXOY M3MEHEHWEM JHTanbMMn N N3MEHEHUEM
BHYTPEHHEN 3HEPrMn peakuuun: a) ecriv B peakumn y4acTBYHOT TONbKO BELLECTBA B KOHAEHCMPOBaHHOM
COCTOSIHMK; B) ecnn BCe Y4YaCTHUKM peakuum — rasoobpasHble BeELLeCcTBa; B) eclv B XO4E peakumu
AaBreHne He N3MEHSAETCS; I) ecnv peakums NpoTekaeT Npu NOCTOSIHHOW TeMnepaType.

9. lMepexopa rasa u3 coctosiHUS A B COCTOsiHME B MOXHO ocyllecTBUTb Tpemsi criocobamu (cm.puc). B

Kakom cnyyae paboTa Hapg rasom MWUHUManbHa?
P a) no nytm 1 6) no nytm 2 B) No nytm 3 r) ogMHakoBa BO BCeEX
A B l cnyyasx; 4) oaMHakoBa v MMHMManbHa ana nyt 1 um 3.
-~
9
~ M
<A
. ’\'

10. [ns HEKOTOPOWM peakuMn U3MEHeHMe TEeMNIOEMKOCTM Kak (DYHKUMA OT TemnepaTtypbl NpeacTaBneHa
ypaBHeHneMm ACp = Aa + AbT + AcT?, rae Aa; Ab un Ac- KoaddULMEHTLI, KOTopble Bornblue HynsA. Kak
CXeMaTu4eckn 3aBucuT A r H oT Temneparypbl:

11. MNpun gaeneHumn 26,6-103 lMNa umknorekcaH (4) u aTunaueTaT (3) KANAT NpY OANHAKOBOW TEMNepaTtype.

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

T T T T

YeM MOXHO OOBbACHUTL, YTO MPU HOPMAribHOM AaBreHun Twn UMKIOorekcaHa Bbiwe Twn aTunauerata
Ha 3,6 °C : @) AViap(L) > AViap(3); 0) AVnap (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 cuutatb ngeaneHbiM rasom: a) AG = —RT, AF = 0; 6) AG =0, AF = —-RT, B) AG = AF = RT; 1) AG
= AF =0.



13.

14.

15.

16.

17.

18.

19.

20.

NmeeTca noeanbHbIi pactsop u3 netyyero (A) n Henetyyero (B) komnoHeHToB. Kak MmeHseTcs obuyee
AaBrieHre HacbILWEeHHOro napa Haz pacTBOPOM C U3MEHEHMEM cocTaBsa:

Mo 3akoHy ['eHpu pacTBOPUMOCTb ra3oB: a) yBENMYMBAETCA C YMeHbLUeHVeM ero gasreHus; 6) He
3aBMCUT OT [aBrieHUs rasa; B) yBeNnvMYMBaeTCs C BO3pacTaHVeM [AaBreHus rasa; r) onpegensiercs

P P P P
1) 2) 3) 4)

0 x5 » | 0 x5 » | 0 x; » | 0 x5 » |

TONbKO KOHCTaHTON ["eHpu.
CornacHo | 3akoHy KoHoBanoBa B nape Hag pacTBOpom Oonblue Mo CpaBHEHMIO C PaAcTBOPOM: a)
pacTtBopuTens; 6) pacTBOPEHHOro BELLECTBA; B) paCTBOPUTENS U PaCTBOPEHHOIO BELLECTBA MOPOBHY;
r) NerkoneTy4ero KOMMOHEeHTA.
OTKpbITbIE

Kpurepun ouenuBanus:

e 2 Gayula — yKa3aH BEpHBIIl OTBET;

e (0 GamioB — yKa3aH HEBEPHBIN OTBET.

Kave paHHble Heobxoammbl Ang rpadmMyeckoro onpeaeneHns 3HavYeHns aHeprum akTuBauumn NpPocTomn
peakunmn?

CornacHo ypaBHeHUIO AppeHnyca HY>XHO onpefenuTb KOHCTaHTbl CKOPOCTUM peakumy Npu pasHblX
Temnepatypax M nocTpouTb rpadumk B koopgmHatax In k = f (1/T). TaHreHc yrna HaknoHa 3Ton
3aBMCUMOCTU MO3BOSIUT paccynTaTb 3HAYEHWE SHEPrMM akTMBauum C TOYHOCTbIO [0 ras3oBOW
NOCTOSIHHOW.

Yemy paBHO cornacHo Teopumn AppeHuyca 3HadeHne pH mn pOH BogHoro pacteopa rugpokcmaa
Kanus ¢ koHueHTpaumen 0,01 M.

vapokeua Kanmus  CWMbHbIA - 3NEeKTPONvT, MO3TOMY KOHUEHTpauus rMOPOKCUMA-MOHOB paBHa
KOHUEeHTpauun anektponuta. [Ans pacyeta pH n pOH Bocnonb3yemcs ypaBHEHNEM:

pH=—lchJr pOH=—lchH_
pOH =-1g(0,01)=2.  pH+pOH =14, moeoa
pH=14-2=12.

NmetoTcs BogHble pacTBOpPbI MOKO3bl U XNOpUAa HAaTPUsi OAMHAKOBOW KOHUEHTpauun. Byayt nv atum
pacTBOPbl N30TOHUYECKUMU?

HeTt. Xnopua HatTpusi B BOOHOM pacTBOpe AMCCOLMMPYET Ha MOHbI, @ NMOTOMY YWUCMO YacTul, B ero
pacTBope OyaeT Bbille, YeM B pacTBOpe MoKO3bl, Kak U BeNMYMHA OCMOTUYECKOTO AaBlEHUS.

YUTto Gonblue: SHTpONUst BOASHOMO napa, XXuakon sogbl unu noga (1 mons Bewectsa)?
CornacHo BTOPOMY 3aKOHY TEPMOAUHAMMKM SHTPOMNUS XapakTepuayeT CTEMNEHb pa3ynopsiA04EHHOCTH
B cucteme. CrnegoBaTenibHO SHTPOMUS rasa Bbllle, YEM KUOKOW BOAbl. Y XWOKOW BOAObl SHTPONUSA
BbilLE, YEM Y NbAa.
B anemeHTapHoM peakuuy tmna 2A — B HavyanbHas KoHLUEHTpauus Belwlectsa A pasHa 1 monb-n,
Uepes 10 MMH OT Ha4yana peakuuy KOHLeHTpauusa BelecTBa B coctasuna 0,9 monb-n—t. Beluucnure
KOHCTaHTY CKOPOCTW 3TOWN peakuuun.
Bocnonb3yemcsa ypaBHeHeM anisi peakuum |l nopsigka (bumonekynspHom):

i1 + kt

c °

Bbipaxasi oTctoga KOHCTaHTy ckopocTy nony4um 0,9 n/Monb-MuH.
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MK-1

1.

10.

11.

12.

13.

®pakuUMOHHON NEePEroHKON CMeChb ABYX KOMMOHEHTOB MOXHO pa3feniMTb Ha YMCThle BELLECTBa, eChu:
a) Ha gnarpamMme XMAKOCTb-Map UMeeTcs a3eoTponHasi Touka ; 0) Ha Anarpamme XWOKOCTb-Nap HeT
a3e0TPONHON TOYKM ; B) €CrlM KOMMOHEHTbl HE CMELUMBAKOTCA ) €Crnv KOMMOHEHTbl CMEeLUMBatoTCA
OrpaHuyeHHo; a) B Nobom cnyyae MOXHO pasgenntb

[dnarpamma COCTOSIHMA BOAA-aHUIIMH MMeeT BEPXHIO KpUTUYeckyto Temnepatypy. [lpy atom c
POCTOM TemnepaTypbl B3aMMHasi pacTBOPMMOCTb ABYX XWOKOCTEN: @) yMeHbllaeTcsa 6) He MeHseTcs;
B) YBENUYMBAETCH; I') XapakTep N3MEHEeHMs 3aBUCUT OT KOHLEHTPpaLMM KOMMOHEHTOB.

OHeprus akTMBauMmM NPOCTOM peakuMm C poCcToM TemnepaTtypbl: a) pacTteT; 6) He meHsieTcs; B)
YMEHbLLAETCS; I) MOXET MEHATLCA MO pa3HOMY.

TemnepaTypHbii koadduumeHT BaHT-lodpa paseH 3. TemnepaTypa npu NpOTEKAHUM peakumn
Tvna A=B yBenunumnace Ha 30 rpagycoB. CKOpOCTb peakLumu npu 3ToM yBenuumnach: a) B 27 pas; 6) B
9 pas; B) B 6 pas; r) B 81 pas; 4) KpaTHOCTb onpedensieTcs BHELLUHMM OaBlEHUEM

Peakumn, ogHa M3 KOTOPbIX BO3MOXHA TOMbKO MpPU OOHOBPEMEHHOM MPOTEKaHUW BTOPOW,
Ha3bIBaOTCA: a) conpsbkeHHbIMM 6) obpaTuMbiMn  B) nocnegoBaTeNlbHbIMA T) napannenbHbIMKU 1)
KaTanuTuyeckumu.

Kakoe arperaTHoe cocTosiHMe — neg unu xugkas soga 6yaet 6onee yctonumebiM npn 273 Kun 1 atm:
a) neq; 6) XXMAKoCTb; B) OANHAKOBO YCTONUYMBLI 00a; ) He ycTonumBbl 0ba.

MoxHO N npeBpaTUTL XMAKy a3y B nap 6e3 HarpeBaHus: a) Aa, HY>KHO YBENWYUTbL dasrieHue; 0)
Aa, HYXHO YMEHbLUUTb AABIEHME; B) 3TO 3aBUCUT OT NPMpOabl BELLECTBA; I') TaKoe He BO3MOXHO.

Hap Kakow >XuakocTbio — BOA4A MM BOAHbIA PacTBOP MOYEBUHbI— OABMEHNE HACLILEHHOrO BOASIHOrO
napa Bblle: a) Hag pacTBopoM; 6) Hag BoOoW; B) OOMHAKOBO Hag obeummu; r) 31O 3aBUCUT OT
KOHLEHTpaLMM MOYEBMHBI.

OQHO M TOXEe KONMYEeCTBO [MHOKO3bl PAcTBOPEHO B OAMHAKOBOM (MO Macce) KONMYeCcTBE pPasHbIX
pactBoputenen L1 n Ly, [laBneHme HacbILWEHHOrO napa Hag YMCTbIMM PacTBOPUTENSIMU OOUHAKOBO.
lMoHMXeHNe OaBNeHWs HacbIWEHHOro napa Hag STMMKM pacTBopamm OygeTt: a) oauHakoBo; 6)
pasnuyaTbCs; B) 3TO 3aBUCUT OT NPUPOAbI pacTBOpPUTENEN; I') MOXeT BbITb NMobbIM.

Hannune kaTtanusatopa: a) yBenuumBaeT CKOPOCTb Kak MpsiMOM, Tak u obpaTtHon peakuun; ©)
yBENNYMBAET CKOPOCTb MPSIMOW peakumm U YMEHbLUAeT CKOPOCTb OOpaTHOM peakuuu; B) NO3BONSET
npoTekaTb TEPMOAMHAMWUYECKM 3anpeLleHHOMY Mpoueccy; I) yBENUMYMBAET BPEMS OOCTMXKEHMS
paBHOBECHS.

[na peakumn nepBoro nopsigka A — B npn HavanbHOW KOHUEHTpaunm UCXO4HOro BewectBa Cca = 1
Monb-n~t Bpems nonynpespalleHns coctaBuno 2500 cekyHA. KakoBo 3HauyeHMEe BpeMeHM
nonynpespalleHns npu ca = 2,5 monb-n* a) 6250 c; 6) 1250 c; B) 2500 c; r) 5000 c.

KoHCTaHTa CKOPOCTM XMMUYECKOW peakuMuM 3aBUCUT OT Creaylolmx ¢akTopoB: a) Bpems,
TemnepaTypa, KOHUEHTpauusi y4aCTHUMKOB peakumn; 6) KOHUEHTpauus YYacCTHMKOB peakuuu,

TemnepaTtypa; B) BpeMsi, MEXaHU3M peakLumu, TemnepaTypa; r) MeEXaHU3M peakuuun, TemnepaTypa.
lMoTeHUmMan Kakoro U3 anNeKkTpoaoB He 3aBuUcUT OT pH cpeabl:

a) BO4OPOAHOrO; 6) XMHIMAPOHHOTO; B) KANOMENbHOrO; ) CTEKMSIHHOIO.

14.

BydepHbiM genctenem obnagaet cmechb okcanaTa Kanus C :



a) YKCYCHOWN KMCNOTOW; 6) MMMOHHOM KACMNOTON; B) LLABENEBON KUCMOTOW; ') OpTOOCHOPCHON KUCNOTON.

15. [Ona pacteopa 1 monb/n NaxSO4 + 1 monb/n H.SO4 MOHHasA cuna paBHa:
a) 4 monb/n; 6) 5 Monb/n; B) 6 MONbL/N r) 2 MONb/N; i) BEPHOro OTBeTa HET

OTKpbITbIE
Kpurepuu onennBaHusi:
e 2 Qayuta — yKa3aH BepHBIN OTBET;
e () GayuIOB — yKa3aH HEBEPHBIN OTBET.

16. Uem MNPUHIUITHAIIBHO OTIIMYA0OTCA XUMUYCCKUEC LICIIU OT KOHHGHTpaIlI/IOHHI)IX?
Paznuuuem maTepuanoB aHOJa M KaTO1a; MPOTEKAHUEM XUMUYECKON PEAKIIHUH.
17. Ha xatoaHO# MONSpHU3AIMOHHON KPUBOM HETIOABM)KHOTO AJIEKTPOJ1a OOHApyKkeHa 001acTh

HE3aBHCHUMOCTHU INIOTHOCTH TOKA OT NCPCHAIIPSIKCHUSA, IPUYCM BPAICHUC 3JICKTPOJa IIPUBOAUT K POCTY
IUIOTHOCTHU Toka. Kakas cTaaus ABIACTCA CKOpOCTBOHpGI{GHﬂIOHIGﬁ B DJICKTPOXUMHUUYCCKOM ITPOLIECCE,

MPOTEKAIOIIEM B IaHHOH cucTeme?
Huddy3nonnas.

18. Bcerma nm cymecTByeT pa3iddyMe MEXIy KOHCTAaHTAMH pPaBHOBECHS, BBIPAKCHHBIMH 4Yepe3

napluagbHble JaBI€HUS U MOJIIPHbIE KOHIIEHTpaIuu?
Pa3nuunii Het, eciiu B peakiyu HET U3MEHEHUs 00bema.

19. Haiitu cTaHZapTHYIO MOJBIPHYIO SHTAIBINAI0 OOpa3oBaHHWS aMMHWaKa Ha OCHOBAHWW JAHHBIX O

peaknusax B ra3oBoit asze:
a) 2H,+0,=2H,0, A H,, K =-57168%;

Monb !

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

Monb "

OTtBet npuBenuTe B KJ[>K/MOJIb C TOYHOCTHIO 70 LIEIBIX.

CranaapTHYIO MOJISIPHYIO SHTaJIbIIUIO0 00pa30BaHMsI aMMHaKa MOXKHO HalTH, NOJIb3ysACh 3aKOHOM ['ecca

¥ KOMOUHUPYs peaknuu: V4 * [(a)*3-(6)]=-571,68*3-(-1530,26)=-46 (k] Ix/M0b).

20. Koncranra paBHoBecus Kp peaktiun Hz + 12 = 2HI npu 717 K 1 icXoaHBIX KOJMYECTBAX BOJAOPOIA U
noma nmo 1 mosb paBHa 46,7. YUemy paBHa KOHCTAHTa PaBHOBECUS 3TOW pEaKLMH, €CIU HUCXOIHBIE

KOJIMYECTBA I'a30B PABHBI 2 MOJIb?
Koncranta paBHOBECHS HE 3aBUCUT OT UCXOJHBIX KOJIMYECTB peareHToB. OTyeT: 46,7

Kritoun gna MK-1

Bonpocbl 1 2 3 4 5 6 7 8 9

OTtBeTbl b B b A A B b b =)

Bonpochl 10 11 12 13 14 15 16 17 18

OTBeThbI A b r B B B pazianurieM muddyznonnas | Pazmuunit
MaTepUasoB HET, eCliu
aHozia n B peakuu
KaroJaa; HET
1IPOTCKaHUEM MU3MEHEHUs
XUMHUYECKOU 06BeMa
peakuuu

Bonpochl 19 20

OTBeThI -46 46,7




IK-2

1. Ecnu aBe »unakocTy UMeT Takyl AuarpaMmmy pacTBOPUMMOCTW, KaK NpeacTaBrneHo Ha PUCYHKe, TO B
Touke | HaxoauTcsa: a) KOMMNOHeHT A; 6) KOMMOHeHT B; B) romoreHHbIn pacTBop; ) ABa pacTeopa
pas3Horo cocrasa.

,’1 X, —» B

ag

2. PasnoxeHne kapboHaTa MarHUsi HA4YHETCS Ha BO3ayxe Npu Temnepatype, Koraa
a)AG°>0; 6)Kp<1;B)P(CO;)=1T[amMm]; r) Kp =0 ; rae P(CO,) — oTHOCUTenbHOE AaBrneHune
anccoumanummn kapboHaTa MarHus.

3. MoryT N1 nopsaoK peakumm 1 MONEKynsipHOCTb ObiTb APOGHBIMKU BENMYMHAMU: A) HET;

0) oa; B) NOPSiAOK — Aa, MONEKYNAPHOCTb — HET; T) MOMEKYNAPHOCTb — Aa, NOpAa0K — HeT.

4. Ecnn TemnepaTypa, KOHCTaHTbl CKOPOCTM W HavanbHble KOHUEHTpauMM MWCXOAOHbIX BeLecTB
OAMHAKOBbI, TO PeaKLMs Kakoro nopsiaka 3aBepLUMTCSs paHbLUe: a)BTOporo 0)HyneBoro; B) Nepsoro; r)
TpeTbero

5. [Ina onpegeneHnss KOHCTaHTbl CKOPOCTM peakuun BTOPOro nopsigka rpaduyeckum Metogom criegyet
nocTpouTb rpadumk B koopanHatax: a)inc—-1t;06)1/ c-t;B) 1/ ¢c— 1/t;r) c — 1/t A) BepHOro oTeeTa
HeT.

6. Kakas n3 cuctem npeacraBnseT paBHOBECHbIN OKUCIUTENbHO-BOCCTAHOBUTESNbHbIN SMNEKTPOa;

a) Fe | Fe*, Fe®";
6) Pt | Fe?*, Fe®,;
B) Cu | Cu?*;

F) Pt, H> | H;O".

7. CornacHo 3akoHy pasbaBneHMs KOHCTaHTa guccoumnaumm GuHapHoro craboro anekTponuTa paBHa
Kavnce =a?C/(1-a). Mpun yBENUYEHUN KOHLIEHTPALUM 3NeKTponuTa

a) KOHCTaHTa 1 CTeneHb AMccounaumm yBenmyaTcs;

0) KOHCTaHTa 1 CTeneHb gnuccoumauumn He N3MEHATCS;

B) KOHCTaHTa guccoumaumm He U3MEHUTCS, CTeNeHb Auccoumaumm YMeHbLUNTCS;

) KOHCTaHTa gMccoumaumm He U3MEHNTCS, CTeNeHb Anccounaumn yBENUUYNTCA.
8. TloTeHunan Kakoro nua anekTpoaoB 3aBUcUT oT pH cpeabl:

a) KNCIOPOAHOrO;

©) xnopunacepebpsHoro;

B) MeOHOrO;

I) XJIOpHOTrO.
9. Ha ocHoBe Kakoro coeanHeHnsa MoXeT ObITb N3roToeneH anektpoA |l poga, obpatnmbin no noHam CI:

a) KCl;

6) NaCl,

B) AgCl;

r) AgNOs.

10. CtaHOapTHbIM ANeKTPOAHbIM MOTEHUMan Kakoro aneKkTpoda nonaraloT paBHbIM - HYMO npu Nobbix

TemnepaTypax?
a) BO4OPOOHOrO;
6) xnopuacepebpsaHOro;
B) Me4HOr0;
I') XNOpPHOTro.

11. Onektpogom |l poga asnseTcs:

a) Ag | AgCl | CI—; 6) H" | H2; B) Ag” | Ag; r) Cu?" | Cu*.



12. Ma3zoBbIM ANEKTPOOOM ABNAETCA:

a) Ag | AgCl | CI—; 6) H" | H2; B) Ag” | Ag; r) Cu?" | Cu*.
13. BydepHbiM genictBuem obnagaeT cmecb hopmmaTta HaTpus C :

a) CONnsiHOM KUCNOTOW; 6) NMMOHHOM KNCINOTOW;

B) MypaBbWHOWN KNCINOTOW; I') YKCYCHOW KUCMOTOMN.

14. Mpn noOMOLM KaKoro aneKkTpoaa MOXHO NMOTEHLUMOMETPUYECKN ONpeaenunTb KOHLEHTpaLUuo pacTeopa
HCI :
a) CTEKIISAHHOrO;
6) megHoro;
B) pTYTHOCYNbaTHOrO;
r) xnopmacepebpsiHoro.
15. YeM npuHUMNMAnNbHO OTNMYAKOTCA XUMUYECKUE LIENU OT KOHLEHTPALMOHHbIX:
a) HanM4Ynem UnNn oTCyTCTBMEM CKayka NoTeHumana Ha rpaHuue pasgena pacTBOpOB;
6) xapaKkTepom TemMnepaTypHON 3aBUCMMOCTU HaNPsHKEHUS LEenwu;
B) pasnuyvemM MeTansioB aHoda U kaToaa;
r) NOPSAKOM 3anncu aNeMeEHTOB LIEnMu.

OTKpbITbIE
Kpurepun oueHuBanus:

e 2 Gayula — yKa3aH BEpHBIIl OTBET;

e (0 GamioB — yKa3aH HEBEPHBIN OTBET.

16. TabnauuHOe 3HAUYEHHE MpeAeIbHONH MOsIpHON 3nekTponpoogHocTH pactBopa KCIOs mpu 18°C
cocrapisger 122,7 Om L mv? Mo, Yueio nepeHoca uoHa ClO, paBHO 0,479. Haiitu mnpeaenbHyO

DIIEKTPUYUECKYIO TOIBHKHOCTE 3TOrO MOHA B pacTBOpe. OTBET MPUBEAUTE C TOYHOCTHIO 0 HEIBIX B OM™
LM% Monp ! (6e3 yKa3aHUs eMMHAIL H3MEPEHHs).

[ToABIKHOCTh paBHA IPOM3BEACHHUIO YHWCIA IIEPEHOCA HMOHA Ha MOJIAPHYIO 3JIEKTPOIPOBOIHOCTE:
0,479*122,7=59 (Om - nm?Monp ™)

17. Beruncnute E° nns peakuuu (1) Oz + 2H30" + 2¢ = H0; + 2H20,

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

u (3) H202 + 2H30" + 2¢ = 4HyO cOCTaBIAIOT COOTBETCTBEHHO: E821H20|Pt =1229 B;

E o, nop =L 776 B.

OTBeT npuUBeIUTE B MUJUIMBOJIBTaX C TOYHOCTBIO J0 LENbIX (HE YKa3bIBas €AUHUIIBI H3MEPEHUI).

CrangapTHbI MOTEHIMAI MOXXHO pPacCUUTaTh, KOMOWHUpPYS BHadaine sHepruu ['u0b6ca peakumii s
monydenus uckomoii: (1) = (2)-(3). VYuureiBass OCHOBHOE ypaBHEHHE DICKTPOXHMHUYECKOMN
TepmoauHamuk, 3anuiem: -2FE(1) = -4FE(2)-(-2FE(3)), rue F — uncno dapanes. Otcioga E(1) =
2E(2)-E(3) =2%*1,229-1,776=0,682 (B) = 682 mB.

18. CranpapTHblii MOTEHIMANT KaaMmHeBOro sjekTponga paeH -403 mB. Kakoe 3HaueHue mnoteHuuman
KaJIMHUEBOTO 3JIEKTpOJa MPUHUMAET B PAacCTBOPE C aKTHUBHOCThbIO MOHOB Kaamus a(Cd2+) = 1 ? OtBer
MIPUBEANTE B MUJUTUBOJIBTAX C TOYHOCTHIO JIO IEJbIX (HE yKa3bIBasi €AUHULIBI U3MEPECHHI).

-403  MB, Tak Kak cTaHZApPTHBIA MOTEHIMAT — OTO TOTEHIUAT MPU EIUHUYHON aKTUBHOCTH
MOTEHIMAJIOTIPEEIIAIOINX HOHOB, B JAHHOM CIIy4ae — HOHOB KaJMHUsl.

19. CrangaptHblii moTeHHMan MegHoro osnektpoxa paseH 0,34 B. CranpapTHelE  HOTEHIMAN
xjgopujacepedpsiHoro  snektpona paBeH 0,2 B.  Kakoil asnektpon  ABisSeTcs  KaToAoM B
ANIEKTPOXUMUYECKON 1EMH, COCTaBICHHOW M3 MEIHOT0 M XJIOPUACEPEOPSHOTO 3JIEKTPOJOB B
CTaHJIAPTHBIX YCIOBUSAX?

MenHbll, Tak Kak KaTOJOM SIBISIETCS JJIEKTPOJ C OoJiee TMOJOKUTENbHBIM (MEHEe OTpPUIIATEIbHBIM)
MTOTEHIIUAJIOM.

20. CranmapTHBI TOTEHIMAT IMHKOBOTO »JiekTpoaa paseH -0,66 B. CrangapTHbIi MOTEHIIHAT
xjopujacepeOpsiHoro  snektpoga paseH 0,2 B.  VYkaxure nomypeakuuio, KoTopas —Oyzaer
CaMOIIPOM3BOJIBHO IPOTEKATh HA aHOJE AJIEKTPOXMMHUYECKOW IIEMH, COCTABIEHHOW M3 LIMHKOBOTO M
XJIOPUICEPEOPSHOTO IEKTPOJIOB, B CTAHJAPTHBIX YCIOBUAX

B nanHO# nenu aHOJOM SIBISIETCS IUHKOBBIM 3JIEKTPO/I, TAK KaK €ro MOTEHLMall OTpULIaTeNIbHEee. Y UUThIBas,
YTO Ha QHOJIC MPOTEKACT PEAKIIHs OKHCICHHS MOIyPEaKInIo CIEAyeT 3aMucaTh Tak: Zn = Zn%* + 2e~



Kntoun gna MNMK-2

Bonpochbl 1 2 3 4 5 6 7 8 9
OTBeThl r B B r B b B A B
Bonpocbl 10 11 12 | 13 | 14 15 16 17 18
OTBeTbl A A 5} B A B 59 682 -403
Bonpochbl 19 20

OTBeTbl MEIHBIH | Zn = Zn?" +

2e”
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