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1. Kog n HaumeHoBaHue HanpaBneHua nogrotoBku/cneunansbHocTu: 04.03.01 - Xumuns

2. Mpodcdunb nogroroBku/cneunanunsaymua: OpraHmyeckas n NONMMepHast XMMus,

TeopeTnyeckasi 1 NpuknagHas XMmus

3. KBanudumkaumsa (cteneHb) BbiNnyCKHMUKA: 6akanasp

4. dopma oBy4eHuUA: oyHas

5. Kachegpa, oTBeyvalowias 3a peanusauuio AUCUUNIUHBLI: (PU3NYECKON XMMUU

6. CoctaButenu nporpammbl: BeegeHckun AnekcaHap Buktoposuy, 4.X.H., npod.,
KpaB4yeHko Tamapa AnekcaHOpoBHa, 4.X.H., Npod.,

Kosagepos Oner AnekcaHapoBuy, 4.X.H., 40U,

KongpawwvH Brnagnmup KOpbeBuy, K.X.H., 4oL,

7. PexomeHpgoBaHa: HMC xumundeckoro gpakynsteta ot 19.03.20, npotokon Ne 3

8. YuebHbIn roa: 2020-2021 CemecTp(bl): 3, 4




9. Llenu n 3agaym y4e6HOM AUCLMNIIUHDI:
Llenb nsyyeHna gucumnnuHbl - copMupoBaTb CUCTEMY 3HAHUM O PyHOAMEHTarNbHbIX
3aKOHaXx (PU3MKO-XMMNYECKMX NPOLIECCOB U XUMUYECKNX peakLmn.

OcHoBHble 3afaum Kypca:
- JaTb OCHOBblI XMMUYECKOWN N INEKTPOXUMMUYECKON TEPMOAVNHAMMUKM;

- MO3HAKOMUTbL C YYEHNEM O XMMNYECKOM M (0a30BOM PaBHOBECUM;

- JaTb OCHOBbI Y4EHUS O pacTBoOpax, BKIMOYAsA pacTBOPbI AN1EKTPOSIUTOB;

- MO3HAKOMMUTb C OCHOBHbIMMW MOHATUSIMU U 3aKOHAMN XMMNYECKON N 3NEKTPOXMMUNYECKON

KUHETUKMH;

- BCKPbITb 3aKOHOMEPHOCTU NPOLIECCOB MacconepeHoca B hM3NKO-XMMUYECKUX CUCTEMAX.

10. MecTo y4ye6HOM ancunnnuHbl B cTpykType OOIN: ob6sa3atenbHasa Yyactb 65ioka b1.
TpeboBaHWst K BXOOHBIM 3HAHUSAM, YMEHUSIM N HaBblKaM: YMeTb AuddepeHLnpoBaTh n
WHTErpmupoBaThb 3NeMeHTapHble (PyHKUMKM, 3HaTb cneunarnbHble MHTerparnbl, OCHOBbI JIMHENHOM
anrebpbl, MONEKYNSPHOM (PU3NKN N KNnacCUYeCKON TePMOLMHAMUKN.

11. MNMnaHupyembie pe3ynbTaTbl 0Oy4YeHUs1 NO AUCLUMUMNIIMHE (3HAHUSA, YMEHUS, HaBbIKK),

COOTHeCeHHble C

nnaHupyeMbiMun

pe3synbTatamu

OCBOEeHUA obOpa3oBaTefibHOM

nporpamMmmbl (KOMI'IeTeHLWIFlMVI) n MHAUKaTopamMum UX 4OCTUXEHUA:

Ko HasBaHue Koga(bl) UHamnkaTtop(bl) MnaHupyemble pesynbTaTtbl 0Oy4YeHus
KOMneTeHuuu
OlK | CnocobeH OlK-1.1 | Cucrtematusmpyert u 3HaTb: OCHOBbI (HN3NYECKON XUMIUU;
-1 | aHanm3npoBatb K aHanusmpyeT pesynbTaThbl
WHTEPNPEeTMPOBaTh XUMUYECKMX YMeTb: NPUMEHATb TEOPETUYECKNE OCHOBBI
pe3ynbTaTbl 3KCMEPUMEHTOB, TEPMOANHAMMKN U KUHETUKN NPU pPELLEHNM
XUMUYECKMX HabnogeHunn n npodeccroHanbHbIX 3adav;
3KCMEPUMEHTOB, N3MEpPEHNIA, a Takke
HabnogeHnn n pe3ynbTaTbl pacyeToB MMeTb HaBbIKW: UCMOMNb30BaHWS
N3MepeHni CBOWCTB BELLECTB U TEOPETUYECKUX OCHOB (PM3NYECKOM XMMUM
martepuvanos MpuW peLleHnmn SKCrnepMMeHTanbHbIX 3agad.
OriK-1.2 | MNpegnaraet
WHTepnpeTauuo
pe3ynbTaTtoB COGCTBEHHbIX
KCNEPUMEHTOB U
pacyeTHO-TEOPETUYECKMX
paboT C UCMoNb30BaHNEM
TEOpPEeTMYECKMX OCHOB
TPaAMLUMOHHbBIX U HOBbIX
pa3genoB XUMUK,
OlMK-1.3 | dopmynupyeT 3aKmno4eHus
1 BbIBOAbI MO pe3ynbTatam
aHanusa nuTepaTypHbIX
[OaHHbIX, COOCTBEHHbIX
3KCNEepPUMEHTAarbHbIX 1
pacyeTHO-TEOPETNYECKMX
paboT Xxummnyeckon
HanpaBneHHOCTH
OlNK | CnocobeH OrK-2.1 | PaboTaeT ¢ xumMuyeckumn | 3HaTb: TEOPETUYECKNE OCHOBBI
-2 npoBOAUTb C BeLLlecTBaMu ¢ 3KCNepMMeHTanbHbIX (PU3NKO-XUMNYECKMX
cobniogeHviem cobnogeHvem HopMm N 3NEKTPOXUMUYECKNX METOAOB; NpaBmna
HOPM TEXHUKU TexXHWKM 6esonacHocTH TexHWKn 6esonacHocTu npu paboTe B
BesonacHocTn Xummu4deckon naboparopuu;
XUMUYECKUIA OrK-2.2 | MNpoBoauT cMHTE3 BELLECTB
9KCMEPUMEHT, 1 MaTepuarnoB pa3Hon YMeTb: ucnonb3oBaTb TeOpeTUYECKME
BKIOYas CUHTES, npupoapl ¢ OCHOBbI (PM3NYECKOW XMMUM MPU PELLEHNM
aHanus, nsy4yeHve MCMOSIb30BaHNEM NpaKkTMYecknx 3agad; NPMMEHHATb CpeacTBa




CTPYKTYpbI 1
CBOWCTB BELLLECTB U

MMerLnxca MeTogmnk

VMHOVBUAYaNbLHON 3aLUTbI;

MaTepwarnos, OlK-2.3 | MNMpoBoguT cTaHOapTHbIE BnageTtb: OCHOBHbIMU
uccnegoBaHve onepauuv ong 3KCnepyvMeHTanbHbIMU MeETO4AMM
MPOLIECCOB C UX onpegerneHns PU3NYECKON XUMUN 1 SNEKTPOXUMUM;
yyactmem XMIMUYECKOTO 1 ha3oBoro 6a3oBbIMM MpMemMamu NpeaynpexneHvus u
COCTaB BELLECTB U1 nVKBMAAUMW  MOCMEACTBUA  aBapUMHbIX
MaTepuvarnoB Ha UX OCHOBE | CUMTyauun.
OrK-2.4 | MNMpoBoguT nccrnegoBaHme
CBOWCTB BELLECTB 1
mMaTepuarnos ¢
NCMNonb30BaHNEM
CEPVINHOIO Hay4YHOro
obopyaoBaHus
OrlNK | CnocobeH OrK-3.1 | MNMpumeHsieT 3HaTb: TeopeTu4eckme oCHOBbI 6a30BbIX
-3 NPUMEHSTb TeopeTnyeckue un MEeTOAMK (PU3NKO-XMMMNYECKOTO aHanusa;
pacyeTHo- nonyaMnupuyeckue
TeopeTnyeckme MOZENN NPU peLLEHNM YMeTb: peann3oBaTb Ha NpakTuke
mMeToabl Ans 3aa4 XMMUYECKOM OCHOBHblE METOANKN (PU3UKO-XUMUNYECKOTO
N3y4yeHns CBOMCTB HanpaBfeHHOCTH. aHanusa;
BELLECTB U
NpOLECCOoB C MX OlNK-3.2 | WcnonbayeT cTaHaapTHoe | BniageTh: 6a30BLIMM METOAMKAMM
yyacTtnem c nporpaMmmHoe XVMUYECKON N 3NEKTPOXNMNYECKON
NCMorb30BaHNEM obecneyeHue npu TepMOAMHaAMUKM.
COBpPEMEHHOM pelweHnn 3afav
BblYMCIUTENBHOMW XVIMUYECKOM
TeXHUKN. HanpaBlieHHOCTU.
OlNK | CnocobeH OrK-6.1 | MNpeacraenset 3HaTb: OCHOBHblE hOpPMbI
-6 npeacTaBnsATb pe3ynbTatbl paboTbl B | caMOCTOSITENbHOM paboThl ¢ y4ebHON
pe3ynbTaTbl CBOEN BMOE OTYETA Ha PYCCKOM | NUTepaTypowu;
paboTbl B YCTHOW U A3bIKE.
NMCbMeHHOU dhopme YMeTb: cuctemaTu3mpoBaTb 3HaHUA,
B COOTBETCTBUM C OrK-6.2 | Npeacraensaet nonyyYyeHHble B XOA4e ayAUTOPHbIX 3aHATUN;
HopMamu n WHopmaLmio
npasunamu, XUMUYECKOTO cofepxaHust | BnageTs: OCHOBHbIMU MeTogamu
NPUHATLIMA B c ydetom TpeboBaHWM | NpeacTaBneHns pesynbtatoB paboTbl B
npodgeccnoHarnbLHO oubnunorpacpuryeckon BMOe oTyeTa Ha PYCCKOM W aHIIIMACKOM
M coobLecTse. KynbTypbl. A3bIKax.
OrlK-6.3 | MNpeacraensier
pesynbTatbl paboTbl B
BMOE Te3NCOB [OKNada Ha
PYCCKOM U @HITIMACKOM
s13blke B COOTBETCTBUM C
HOpMaMuM U1 MpaBuIIamu,
MPUHATBIMA B XMMUYECKOM
coobLlecTBe.
OrK-6.4 | N'oTOBUT Npe3eHTaumio Mo

Teme paboTbl "
npeactaBnsieT ee  Ha
PYCCKOM M aHruIACKoM
A3bIKax.

12. O6beM AUCUMNNUHbI B 3a4eTHbIX eanHuuax/vyac. 15/ 540

dopma NpoMeXXyTO4YHOW aTTecTauuu: 3 ceMecTp — 3k3aMeH; 4 ceMecTp — 3a4yeT, KypcoBas

paboTa, 3K3aMeH.




13. Bugbl y4e6HOMN paboThbl

TpyaoemMKoCcTb
Bug yuebHow paboTbl Bcero Mo cemecTpam

3 4
S anenes 332 170 162
nekuum 122 68 54

npakTnyeckme - - -
nabopaTtopHbie 210 102 108

CamocTosiTenbHas paboTa 136 82 54
dopma NPOMEXYTOYHOM aTTecTaumm - dk3amMmeH 72 36 36

3aver X

Kypcosas paborta X
Utoro: 540 288 252

13.1. CopepxaHue AUCLUNIUHbI

n/n

HaunmeHoBaHwue pasgena
ONCUMNNUHbI

CogepxaHue pasgena gucumnimHbl

1. Nlekuum

1.1

MepBbIi 3aKoH
TepPMOANHaMMKN.
Tepmoxmumms.

Mpegomet, 3agaun, metoabl M pasgenbl PU3NYECKON XUMUW.
TepmoguHamuyeckuii  MeToa  uccrnegoBaHun.  Xumuyeckasi
TepmoguHamuka. TepmoanHamuyeckne CUCTEMBI.
TepmoguHamudeckne  napameTpbl  COCTOSHUSE  CUCTEMbI.
YpaBHeHVEe COCTOSHUSA. YpaBHEHWE COCTOSHUSA uAaeanbHOoro
rasa. KoapdpumumeHT cxmmaemocTn. BupmanbHoe ypaBHeHue
coctosiHus.  YpaBHeHne BaH-gep-Baanbca.  KpuTudeckas
TemnepaTtypa. [puHUMN  COOTBETCTBEHHbLIX  COCTOSIHWIA.
BHyTpeHHVe n BHelwHue napameTpbl. O6O06LEHHbIE CuUnbl U
0000LeHHble KoOpAUHATbl. OKCTEHCUBHBIE U WHTEHCUBHbIE
napameTpbl. Teopema OJ3nnepa. [lapumanbHble MOMsSPHbIE
BennyuHbl. [locTtynaT o TepmMoaAMHaMU4EeCKOM paBHOBECUM.
Hyneso  3akoH  TepmoguHamuku.  TepMoanHaMU4eCcKuin
npouecc. CamonpousBOSibHblE W HECaMOMNpPOM3BOSbHbIE,
paBHOBECHbIE " HepaBHOBECHbIE, obpatumble
(kBasucTaTnyeckme) u HeobpaTumble npouecchbl. PyHKUMM
cocTosiHMA 1 byHKUMKM npouecca. lMocTtynaT o cyllecTBoBaHUM
BHYTPEeHHeN 3Heprun. Tennota u paboTa. [lepBbli 3akoH
TEPMOOUHAMUKN.  OKBMBANEHTHOCTb  pPasfM4yHbIX  CMoco6oB
nepegaym aHeprun. Pabota wn Tenmota obpatumMoro U
HeobpaTMmoro npoueccoB. TennoemkocTb. [lpumeHeHne
NnepBOro 3akoHa K MpOCTEMWUM fpoueccaMm C y4vacTuem
ngeanbHoOro rasa. QHTanenus. [pyMeHeHne nepBOro 3akoHa
TEPMOANHAMUKMA K MHOTOKOMMOHEHTHBIM 3aKpbITbIM CUCTEMaM.
XuMmnyeckaa nepemeHHas. Kanopuyeckne KosapULNEHTHI.
NCTnHHBIN 1 cpedHuii TennoBor 3deEKT XUMUYECKON peakuuu.
Tepmoxumusa. CtaHaapTHble cocTosHus. 3akoH [ecca u
cnepcteust M3 Hero. CTaHZapTHble 3HTanbNMM obpasoBaHus U
cropaHusa BellectB. KanopumeTtpusa. 3aBUCMMOCTb TEMNNOBOroO
apdpekTa XMMUYECKON peakuuum OoT TemnepaTtypbl. YpaBHeHue
Kupxroda: npubnmxkeHHoe n TouyHoe pelleHne. CTeneHHble
psgbl TENNIOEMKOCTMU.

1.2

BTopo# 3akoH
TepPMOOUHAMUKN. SHTPONUS U
TepmognuHaMmyeckue
noTeHumanbl XUMNUYECKNX
peakuunn

HanpaeneHnve camonpomn3BosbHbIX npoueccoB. [locTynat
TomcoHa. HekomneHcupoBaHHasa TennoTta Knayauyca. NpuHumn
agmnabaTtHom HepocTwkumoctn Kapateogopu. [loctynat o
CYLWECTBOBAHUN  SHTPONMUU —  (PYHKLUMM  COCTOSIHUST U
0000LWeHHON cunbl B Mpoueccax TernnoobmeHa. YpaBHeHue
BTOPOro  3akoHa TepMOAWHAMUKM  Ons  obpaTuMmbIX U
HeobpaTMMbIX NpoLeccoB. MNpUHLKMN BO3pacTaHUsA 3HTPOMUM.

CTaTucTMyeckoe TONKOBaHWE BTOPOro 3akoHa TEPMOLMHAMMUKM.




TepmoauHamuyeckass BepOATHOCTb. YpaBHeHne bBbonbumaHa.
PacyeT wu3MeHeHWss 3HTpPONMMM B pasnuUyHbIX npoueccax.
AbcontoTHaas  SHTponusi  BewecTtBa. [loctynat  [naHka.
OHTPONMSA XMMUYECKOW peakumu.

O6obLieHHOe ypaBHEHWE NepBOr0 U BTOPOro  3aKOHOB
TepmoguHamukn.  dyHaameHTanbHble  ypaBHeHus  [nbbca.
MpeobpasoBaHue JlexaHapa. Xapaktepuctudeckne QyHKUUN.
TepMmogmHamunyeckme noTeHumarnbl. Kputepun
CamMOnpOM3BONILHOIO NPOTEKAHWS NMPOLIECCOB U PaBHOBECUS B
3akpbITbix cuctemax. CooTHoweHua Makcsenna. YpaBHeHue
KnanenpoHa-Knaysuyca.

TepmoguHamuyeckme noTeHumansl MAaeanbHOro U pearibHOro
rasoB. YpaBHeHue [unb6ca-[iorema. JleTyyectb. JHeprus
mbbca xuMMmmyeckonm peakumm. XUMUYECKMA  MOTeHuuman.
BnusiHne temnepatypbl Ha TepmoaMHaMUYecKue MoTeHuuMarnbl.
YpaBHeHusi [nbbca-lFenbmronbua. Pacuyetr 3Heprun [mnbb6ca
XUMWUYECKON peakumm.

1.3

TepMognHaMuka pacTBOpPOB U
¢a3oBbIX paBHOBECUI

TepMogmHaMmmnyeckaa knaccudukauusa pacTBOpoB. VgeanbHble
pactBopbl.  [lpegenbHo  pasbaBrneHHble, aTepMaribHble,
perynsipHble pacTBopbl. XMMWYECKU noTeHuunan. YpaBHeHUue
mbbca-Aorema. 3akoHbl Payna wn  [eHpun. AKTUBHOCTb.
KoadpdmumeHT  aktmBHOCTM. PaBHOBecMe  XMAKOCTb-Nap.
3akoHbl [Mb6ca-KoHoBanosa. [leperoHka. KonnuraTuBHble
CBOWCTBa pacTBOPOB. 3akoHbl PACTBOPUMOCTU. YpaBHeHue
Wpepnepa. 3akoH HepHcta. OkcTtpakums.  Kpuockonus.
Obynuockonusa. OcmoTnyeckMe sBneHus. YpasHeHnue BaHT-
lodbga. OCHOBHblE MNOHATUS TepMOAUHAMUKM  Pa30BbIX
paBHoBecun. CocTaBnstoLwas 1 KoMnoHeHT. Pa3a. YpaBHeHue
coctosiHuA pasbl. YcnoBue a3oBoro pasHoBecusi. BbiBog
npaeuna ¢a3s 'mbbca n BapMaHTHOCTb cucTeMsbl. [paduyeckoe
onncaHve ¢as3oBbIX paBHOBeCWMW. [marpamma COCTOSHWS.
[eTeporeHHble paBHOBECWST B OOHOKOMMOHEHTHbIX CUCTeMax.
dasoBble Nepexobl NEPBOro N BTOpOro poaa. AHeprusa Mmbobca
npv a3oBbiX NPeBPaLLEHUSX B OOGHOKOMMOHEHTHbLIX CUCTEMaX.
TepMoanHaMmnyeckmm BbIBOA avarpammbl COCTOSIHUSA
OOHOKOMMOHEHTHON CUCTEMbI C MOMOLLBIO KpMBbIX M306apHO-
nsotepmmuyeckoro noteHumana. ®dasosble nepexodbl YUCTbIX
BellecTB. YpaBHeHue KnanenpoHa-Knaysuyca. [Oduarpammbl
COCTOSIHUSA BOAbI, cepbl, docdopa. MonumopdHbie
npeBpaLleHnss B OOHOKOMMOHEHTHON cucTeme. [eTeporeHHble
paBHOBECMS B  [BYXKOMMOHEHTHbIX CUCTEMax. YcCroBus
paBHoBecus a3. TepmMoanHaMUYECKUIA BbIBOJ OCHOBHbIX TUMOB
avarpamMmm COCTOSIHUSI ABYXKOMMOHEHTHbIX CUCTEM C MOMOLLbIO
Kp1BbIX N306apHO-N30TEPMUYECKOro noTeHumnana. [syxdasHoe
paBHOBECKE: ABYXKOMMOHEHTHbIE CUCTEMbI C HEOTPaHUYEHHON U
OrpaHN4yeHHoOM pacTBOPUMOCTbIO KOMMOHEHTOB.
[1BYXKOMMNOHEHTHbIE CUCTEMbI C 3BTEKTUKOW. [eTeporeHHble
paBHOBECUS B TPEXKOMMOHEHTHbIX cuctemax. [paduyeckoe
npeAcTaBneHme coctaBa TPONHbIX CUCTEM.

1.4

Xnumumyeckoe paBHoBecHe

YCcrnoBus XxXmmumyeckoro pasHoBecud. XMMUYecKoe CpoacTBo.
3akoH gencTteytownx macc. KoHctaHTa paBHoBecus. M3otepma
XumMmmyeckon peakumm BanT-Moddpa. IHeprum Menbmronbua um
'mbbca XUMUYECKUX peakuuil, UX CBSI3b C KOHCTaHTOWN
paBHOBecusi. PaBHOBECHbIN BbIXO4 MPOAYKTOB XUMWUYECKOMN
peakumn. BnusHue paBneHuMsi Ha MNOJIOXEHWE paBHOBECUS.
3aBMCMMOCTb KOHCTaHTbl PaBHOBECUS XMMWUYECKOW peakuumn oT
TemnepaTypbl. YpaBHEHUs1 M300apbl U M30XOPbl XMMWYECKON
peakumn BanT-lodbcba. TpeTuit 3akoH TepmoanHammkn. Pacyet
KOHCTaHTbl paBHOBECUS peakuuu Npu 3agaHHOW TemnepaType.
MeTog LLBapumaHa-TeMKuHa.

15

OCHOBbI XMMWUYECKOW KUHETUKMN
N KaTtanmsa

MpUHUMNBI  XMMWUYECKOW  KMHETUKN. PeHomeHonornyeckas
KUHEeTUKa. KuHeTnyeckuii  3akOH  OEWCTBYHOLMX  Macc.
Jinmutnpytowas cragmsa. KuHeTuka MpoCTbiX UM CROXHbIX
XUMUYECKNX  peaKkuui. MpuHUMN KBa3nCTaLMOHAPHOCTH




BogeHwTenHa-CemeHoBa. Teopun  XMMUYECKOM  KMHETUKMU.
3aBUCMMOCTb  KOHCTa@HTbl  CKOPOCTM  OT  Temnepatypbl.
ypaBHeHne AppeHunyca. OHeprus akTuBaumm. [loBEepXHOCTb
noTeHUManbHON 3Heprn. Teopusi NepexogHOro COCTOSHUS.
OHTpOMMA U SHTanNbNUs akTuBauun. Teopuss akTUBUPOBAHHOIO
KOMMNekca B MPUMEHEHUN K MOHOMOJSIEKYNSAPHLIM peakUUsM.
Peakumn B pactBopax. Katanms. OOwume npuvHUMnbl KaTanuaa.
[[OMOreHHbIN KaTanus. KMCNoOTHO-OCHOBHBIN KaTtanua.
YpaBHeHne bpeHcTega. ABTokaTanma. [€TeporeHHbIn KaTanuma.
AKTMBHOCTb W  CEMNEKTUBHOCTb  KaTanu3aTopoB. JHeprud
aKTMBaLMM KaTanuTUyeckux peakuumi. Teopust MynbTUNNETOB
bananguHa. Teopus akTuBHbIX aHcambnen Kobosesa.

1.6

PaBHOBecCHbIe npouecchl B
pacTBopax 3neKTponuToB.

XUMMYeckMe W 3nekTpoxmmumyeckme npouecchl. [peamer un
3a/a4n ANeKTpoxXummuun. Anektpoxmmmyeckue wkonsl 8 CCCP un
Poccuu.

Knaccuyeckan Teopus  SMNEKTPONUTMYECKOW — Auccoumaumu
(AppeHunyc). OkcnepuMeHTanbHble OCHOBbI Teopuu. [MoHATMe
KMCNOTbl M OCHOBaHuA no AppeHuycy. [punoxeHue 3akoHa
OEeNCTBYOLWMX Macc K npoueccaMm guccouuaumm U MOHHOro
obmeHa B pacTBopax. HegocraTtkm Teopum AppeHuyca.
MexaHu3mbl 06pa3oBaHns pacTBOPOB ANEKTPONUTOB. Porb noH-
OVNONbHBIX WM OOHOPHO-aKUenTOpHbIX B3auMMOAENCTBUA B
pactBopax. ConbBaTauua (rmgpaTaums) W conbBaTHas
(rvopatHasa) obonoyka woHa. TepmoguHamuyeckme yHKLUK
obpasoBaHMs MOHOB B pacTBopax W WX MNpakTudeckoe
onpegenenune. [loHATME O MPUBEAEHHOW U peanbHOW LiKanax
3Heprumn conbBaTauumu.

MeXnoHHble B3aMMOOENCTBUS B pacTBoOpax 3reKTporuToB.
MpuHUMNBI TEepMOAMHAMUYECcKoro onmcaHust. CpegHUi MOHHbIV
KO3 (PUUMEHT aKTUBHOCTU W CpefHAA WOHHas aKTUBHOCTb.
Bbibop cTtaHgapTHoro coctosiHus. NpaBuna Jblonca—Pengana.
MpaBuno bpéHcTena. [Mpeanochinku U OCHOBHbIE BbIBOAbI
TEOpPUU PacTBOPOB CUMbHbIX 3nekTponuToB [eban—Xokkens.
OCHOBHblE  MOMOXEHWs  TeopUM  KUCMOT M OCHOBaHMN
BpéHctena—Jloypu. ConpsiKeHHbIE KUCIOTHO-OCHOBHbIE Mapbl.
[MpoTonuMTUyeckoe ©  aBTOMPOTOMNUTUYECKOE  PaBHOBECUS.
CpoactBo pactBoputenenm K npotoHy. Cwuna Kucnot wu
OCHOBaHW B pasHblx pacTtBopuTensx. MloHHoe npousBeaeHue
Boabl. BogopoaHbli nokasaTenb. KoHCTaHTa KUCROTHOCTU U
KOHCTaHTa ocHoBHOCTU. CrteneHb npoTtonu3a. KucnoTHo-
OCHOBHbIe OydepHble pacTBopbl. MponsseneHue
pacTBOPMMOCTM U YycroBMe 0Opas3oBaHMsS MarnopacTBOPUMbIX
rmapokcnaos B pacTtBopax. KWCnoTHO-OCHOBHbIN
TUTPUMETPUYECKUIA aHanus.

1.7

MOHHBIN TpaHcnopT B
pacTBopax 3MeKTPoIMToB

OcHoBHble MEXaHM3Mbl WNOHHOTIO TpaHcnopTa.
TepmoguHaMU4eCckMe  yCrioBUS  BO3HWKHOBEHMSI  MOTOKOB
anddysnm,  MurpaumM,  KOHBEKUMU.  DNEKTPOXUMUYECKUA
noteHuman. CooTHoweHne HepHcTa—dwnHwTenHa. Quddysns B
pactBopax anektponutoB. [loHaTMe o  Aauddy3MOHHOM
noteHumane.

OnekTpuyeckass NPOBOAUMOCTb pPacTBOPOB  3EKTPOSIUTOB:
yoenbHasi,  MonspHas, 3KBMBANEeHTHasd.  OnekTpuyeckas
NOABWXKHOCTL  (3NEKTPONPOBOAHOCTL)  MOHOB. [lpeaenbHas
anekTpuyeckas NOABWXHOCTb (npepencHas
3MNeKTPONPOBOAHOCTL) MOHOB. 3akoH Konbpaylia u crnenctsus
n3 Hero. [lNpaBuno BanbaeHa—llucapxesckoro. AHOMarnbHas
3NEKTPONPOBOAHOCTE MOHOB. OnNbITHbIE LaHHblE MO BIUSHUIO
pasnuMyHbiX (aKkTOpOB Ha 3NEKTPONPOBOAHOCTb PacTBOPOB.
Yuncna nepeHoca MOHOB U METOAbI UX OnpedeneHus.
OnemMeHTbl Teopun anekTponpoBogHocTn [ebas—Xokkens—
OHsarepa.  OnekTpodopeTMyeckoe U penakcaumoHHoe
TopMmOXeHust. JAdpdektel BuHa un  [debas—danbkeHrareHa.
OdpekT Papages.

M3mepeHre anekTponpoBOAHOCTU pPacTBOPOB C NPUMEHEHWEM




NMOCTOAHHOIO WM nNepemMeHHOro TOoKa. KOHﬂyKTOMeTpW—IeCKoe
TUTPOBaHUE.

1.8

TepmognHamuka
reTeporeHHbIX
3NEKTPOXMMUNYECKNX CUCTEM

lMoTeHuunansl, XapakTepusylowme 9neKTpU4eckoe COCTOosHUE
¢asbl: MOBEPXHOCTHbINA, BHELHWUA, BHYTPEHHUA. XUMUYECKUA U
3NEKTPOXMMUYECKUI noTeHumansl Yactud. Bonbta-noTeHuman.
ManbBaHn-noteHuman. [MpuHuun [mMbo6ca—TyrreHrerima. Ponb
anekTpoga cpaBHeHus. [anbBaHW4yeckas Uenb W MNOHATUE
3NeKTpoAHOro  noTeHuwana. YpaBHeHne HepHcta ans
paBHOBECHOrO  ranbBaHW-NOTEHUMana W paBHOBECHOrO
anekTpogHoro  noteHumana. CTaHOapTHbIA  BOOOPOAHLIN
anekTpoa. Tabnuubl cTaHAapTHBIX 3NEKTPOAHbIX NOTEHLMANoB..
Pag HanpskeHun meTansnos.

PaBHOBecHasa anekTpoxumudeckass uenb. [lpaBuna 3anucu.
HanpskeHne (snekTpoaBumxkywias cuna) uenu, CBA3b C
noteHuManamm OTAeNbHbIX 3NeKTpodoB. AHOA W KaTon B
3NEKTPOXUMNYECKON uenu. OcHoBHOEe ypaBHeHue
3MNEKTPOXMMUYECKON TepmoauHamMukn. YpaBHeHue [nbbca-—
"enbMronbLa Ans HanNpsHXKeHUs SNEKTPOXUMUYECKON Lienu.
Knaccudmkauus anektpogos. Onektpoabl | poga. dnektpoabi i
poga. KanomeneHbii n xnopuacepeOpsiHbIA  3neKkTpoabl.
OKkucnuTenbHO-BOCCTaHOBUTENMbHbIE  anekTpoabl.  [MpaBuno
Jliotepa. XuHrMapoHHbIN  anekTpod. [asoBble  anekTpodbl.
BopopoaHbeii anektpon. KucnopogHein anektpon. Auarpamma
3NEKTPOXMMNYECKON  YCTOMYMBOCTU BOAbl. MOHOOBMEHHbIE
mMemMOpaHbl M paBHoBecue [loHHaHa. [loTeHuman [oHHaHa.
NoHcenektuBHble  anekTpogbl. MembBpaHHbIN  noTeHuman.
CTeKNsHHbIN 3NeKTPOoA.

BnusHne HepaBHOBECHbLIX >XWUOKOCTHbIX FPaHWL, Ha M3MepeHue
ANEKTPOAHbIX MNoTeHunanoB. [Ouddy3noHHbIA NOTEHUnan wu
MeToAbl ero ANMMMUHUPOBAaHMS.

Knaccudpukauusa snekTpoxumMmyecknx uenen. dusundeckme Lenu.
KoHueHTpauMoHHble uenn 6e3 nepeHoca U C MNEPEHOCOM
(KnakoCTHbIM coeguHeHuem). Xumudeckue uenu 6e3 nepeHoca
M C NEepeHOCOM (KMAOKOCTHbIM COeAUHEHMEM). XMMUYeCcKMe
WCTOYHUKM TOKa.

MoTeHunomeTpua 1 ee Bo3MOXHOCTU. OnpegeneHve w4ucen
nepeHoca n Ko3(pprLUNEHTOB aKTUBHOCTU MOHOB, CTaHOAPTHbIX
3NEeKTPOAHbLIX MOTEeHUMarnoB, nNpou3BeAeHUs pPacTBOPUMOCTU
MarnopacTBOPUMbIX  3EKTPONUTOB, KOHCTaHT  paBHOBECUS
XUMUYECKUX  peakumh  MNOTEHLUMOMETPUYECKUM  METOLOM.
lMoTeHunomeTpUudeckoe TUTpPOBaHMeE. OxkucnutenbHo-
BOCCTaHOBUTENbHbIE MHAMKATOPbI.

1.9

OneKkTponu3 pacTtBopoB
3ANeKTponuToB. [1BOMNHOM
ANEKTPUYECKUI CIOW.
KnHeTuka anexkTpoaHbix
npoLeccoB.
OnekTpoxnMmnyeckas Kopposus
MeTannos

OnekTponus  Kak  HecamMonpou3BOSibHbIA ~ OKUCHUTENbHO-
BOCCTaHOBUTEMbHbIV MpoLecc. Onektponusep. AHoa 1 KaToq B
anekTponusepe. TepmognHamnyeckme ycnosus
OCyLLEeCTBMeHnd anekTponuaa. 3aKkoHbI dapages.
OnEeKTPUYECKUA TOK — Mepa CKOPOCTM SNEKTPOOHOW peakuuu.
KynoHomeTpuss u  KynoHomeTpbl. OTKIMIOHEHUSs OT 3aKOHOB
®apages. Beixog no Toky.

[IBOMHON aneKkTpu4eckuin Cnon Ha rpaHuue MeTanna wu
pactBopa. EMKOCTb  OBOWHOro  9MNeKTpU4ecKoro  Cros.
Agcopbums  u  anekTpokanunnsipHble Kpusble. [loTeHuman
HyneBoro 3apsfa. YpaBHeHue Jlunnmana. MopenbHble
npeacTaBneHnst 0 CTPOEHUN JBOMHOIO SMNEeKTPUYECKOro cros.
Monspusauua  anektpoda. [lonspudyemMocTb  anekTpoaa.
MHoroctTagunHOCTbL  ANeKTpoaHblX npoueccoB. [loHATME ©
nepeHanpskeHun crtaguin  nepexopa 3apsga, Anddysuu,
XMMUYECKON  peakuuu, Kpuctannusauuu. JlumuTtupyrowas
CcTagusi aNeKTpoAHOro npoecca.

Teopwus 3aMeaSIeHHOro nepexoja 3apsga. BnusHne
noteHuMana Ha CKOPOCTb nepexoda 3apsga. YpaBHeHue
Batnepa—-®onbmepa. KoadpduumeHTtol nepeHoca o u P. Tok
obmeHa. BonbTamnepHble XxapakTepucTuku (Nonsipu3aunoHHbIe
KpVBbIEe) 3neKTpoja B criydae 3aMeaneHHoro nepexoga 3apsaga.




YpaBHeHue Tacdpens.

Teopuss anddysmoHHOro nepeHanpsxeHus. Aunddy3noHHbIN
cnon HepHcrTa. BonbTamnepHble XapaKTepucTmKu
(monspM3aunoHHbIe KpYBbIE) 3NEKTPOAA B Criydae 3amefIeHHON
anddysmn. MpegenbHbin onddy3noHHbIN TOK. 3amennieHHasi
anddysna npy  aHOOHOM pacTBOPeHMM MeTanna w  npu
KaToOHOM BOCCTaHOBIIEHUM MOJIEKYIIAPHOIO KUCopoaa.
OnekTpoxnMmnyeckas Kopposus MeTasnnoB. [NMOHSATUE CHOXHOro
anektpoga. TepmoanHamMmnyeckass BO3MOXHOCTb KOPPO3UOHHOro
npouecca. ConpsbkeHHble napuuwanbHble aHOAHO-KaTOAHbIE
peakumun. MNpuHLUMN HE3aBMCUMOCTM NapumanbHbIX peakumi Ha
CNoxHbIX anekTpogax (PpymkuH, BarHep, Tpaya). MNoteHuman
Koppo3un. Tok koppo3un. [uarpammbl IBaHCA M UX 3HAYEHME.
Kopposns ¢ BOOAOPOLAHOM U C KUCIIOPOAHOW Aenondpusauunent.
[MoHATME O MexaHuM3max KaTOAHOro BOCCTaHOBMIEHUS WOHOB
MOPOKCOHUS M MOIEKYNSIPHOro  Kucriopoga. AKTVBHOE,
NnaccuBHOE W TpaHCMacCMBHOE COCTOsSIHME MeTanna. Koppoausi B
KOHTakTe. AHOOHas M kaTtogHas 3awmTa. [lpoTekTopbl.
NHrmbuTopbl KOppo3uK.

2.

npaKTVI‘-IeCKVIe 3aHATUA

He NpeAyCcMOTPEHb! y4eBHbIM NNaHoM

3. JTabopamopHbie pabombli

3.1 MepBbI 3aKOH OnpepeneHune TennoTbl 06pa3oBaHUs TBEPAOro pacTeopa
TEPMOAMHAMUKN. OnpepgeneHue TennoTbl guccounauum criabom KUCnoTol
Tepmoxumus. OnpepgeneHue TennoTbl rmaparaumm conm

OnpepgeneHue TennoTbl OKUCNEHUS LLABENEBON KUCIOTbI
OnpepgeneHune TeNNOEMKOCTMU XMUAOKMX U TBEPAbIX BELLECTB

3.2 BTopoii 3akoH N3mepeHune TemnepatypHoro koagduumneHta 30C
TEPMOANHAMUKN. DHTPONUSA U
TepMoanHaMmnyeckme
noTeHumanbl XMMUYECKNX
peakumn

3.3 TepmoanHamuka pacteopoB 1 | Kpuockonus. OnpegeneHne MonsipHOM Macchl BellecTsa
¢a3oBbIX paBHOBECUI Kpuockonus. OnpegeneHne CTeNneHUM  3NEeKTPONUTUYECKOMN

anccouunaumm
OnpepgeneHue koadduUMEHTa pacnpefeneHns mnoga mexagy
OpraHN4yeCkUM U HEOPraHUYECKNUM PacTBOPUTENAMU
[BYyXKOMMNOHEHTHbIE cucTeMsbl c orpaHuyeHHoun
pPacTBOPMMOCTbBHO B XKUOKOM COCTOSIHUM (cuctema cpeHon-soaa)
TpexKkoOMMNOHEHTHbIe CUCTEMDbI c orpaHuyeHHomn
PacTBOPMMOCTBIO B XXUAKOM COCTOSIHUU

3.4 XvMunyeckoe paBHoBecue XnMunyeckoe paBHOBECUE B CUCTEME MOAWA Kanusa — xnopug
xenesa (Il

35 OCHOBbBI XMMUYECKOW KUHETUKMN | [OMOreHHo-kaTanutndeckoe OKUCneHue noauaa Kanus

M KaTanuaa nepcynbhaTtoMm amMOHUS
KaTanutnyeckoe pasnoxeHue nepokcuga sogopoaa
KuHeTrka rugponusa ykCyCHOro aHruapuaa
KuHeTunka pactBopeHus cynbdaTa kanbuus B Boae
KnHeTnka oMblfieHNsa aTunaugeTaTa
3.6 PaBHOBeCHbIe NpoLecchl B OnpeaeneHne NOHHOro NPon3BEeAEHNS BOAbI

pacTBopax ANEKTPOSINTOB.

HaxoxaeHve KoHCTaHT o6pa3oBaHUii 0aHOSAEPHBIX
KOMMMEeKCOB MeTarsos

OnpepeneHne KOHLEHTPaLNOHHOW KOHCTaHTbI AMccoumaumum
cnabow KucnoThl

OnpepgeneHne TepMognHaAMUYECKOM KOHCTaHTLI Auccoumnaumm
cnabow KucnoThbl

OnpefeneHne KOHUEHTPaLMOHHON KOHCTaHTLI MMAPOoNnn3a cosm
OnpegeneHne NponsBeaeHUs pacTBOPUMOCTH
TpyaHopacTBOpuMOM conn cepebpa

OnpegeneHne nponsBeaeHUs pacTBOPMMOCTU
TPYAHOPACTBOPMMOrO ruapokcuaa

OnpepeneHne TepmMoanHaMMYeCKUX KOHCTAHT paBHOBECKS
OKMCIUTENbHO-BOCCTAHOBUTENBHBIX  peakuMin B TBepAbIxX
aneKkTponuTax




3.7 MOHHBbIN TpaHcnopT B N3mepeHne cobCTBEHHOM 3MEKTPUYECKON NPOBOAMMOCTU BOAbI
pacTBopax 3neKTponunToB. U BOOHO-OPraHN4eckoro pactesopuTens
Onpegenenve npegensHON MOMSPHOW  3NEKTPONPOBOAHOCTH
CWIMbHOTIO 3neKTponuTa
lMpoBepka 3akoHa pa3basneHnss OcTBanbaa
OnpegeneHne KOHCTaHTbl AWCCOLMALUKN YKCYCHOW KUCIOTbl B
pasHbIX pacTBOPUTENSIX
OnpegeneHne yucrne nepeHoca MOHOB METOAOM ABUXKYLLEMNCS
rpaHuLbl
OnpepeneHue yicne nepeHoca MOHOB MeToaoMm nTTopda
KoHaykTOMETpuyeckoe TUTpoBaHue
3.8 TepmognHamuka Peanunsauna anektpoga | poga n onpegeneHne cTtaH4apTHOro
reTeporeHHbIX noteHumana
ANEKTPOXNMUYECKUX CUCTEM Peanunsauna oanektpoga Il poga w onpegeneHve  ero
CTaHOapTHOro noteHyuana
Peanusauns oKMCNMUTENbHO-BOCCTAHOBUTENLHOIO 3arekTpoda u
onpegerneHne ero CTaH4apTHOro NoTeHumana
["a30BbIi BOAOPOAHbIN 3NEKTPO4
MOHOCENEKTMBHbBIN CTEKNSIHHBIN 3NeKTPosq,
MamepeHne  HanpsbKeHUs  KOHLEHTPauWOHHOM  uenu w”
onpegeneHne aAud@ys3MoHHOro noTeHuymana
3.9 OnekTponu3 pacTeopoB M3mepeHne emMKOCTM [BOWHOrO SNEeKTPUYECKOro Crnosd Ha

anekTponuToB. [1BoviHON
SMNEeKTPUYECKNI CION.
KnHeTunka anexkTpoaHbix
npoLLeccoB.
OnekTpoxnMmnyeckas Kopposms
MeTannos

TBEPAOM 3NEKTPOAE NPU NMOMOLLM MOCTa NEPEMEHHOrO ToKa
MMonyyeHne ranbBaHOCTaTUYECKOW KpuBOW 3apsbkeHus Pt(Pt)-
3MNeKTpoAa B CEPHON KMCHOoTe

M3yueHne BNuaHMA cocTaBa pacTBopa Ha KpPMBbIE 3apsbKEHUs
nnaTMHUPOBAHHOIO NIATUHOBOrO 3MNeKTpoaa

MccnegoBanne  agcopbumm  aTtomapHOro  BoAopoda  Ha
NAaTUMHUPOBAHHOW NMATUHE METOLOM LMKIIMYECKOW NMHENHOWN
BONbTaMMNepoMeTpun

OnpepgeneHne agcopOUMOHHONM MCEBAOEMKOCTM BoAopoda Ha
nnaTtMHe MeToOOM chnaga MnoTeHuuana npu pasoMKHYTOW Lenu
nonapusaumm

OneKkTponM3 BoOHbIX pacTBOPOB 3MEKTPONINTOB

M3yyeHne 3aKOHOMEPHOCTEN aHOAHOro pPacTBOPEHWs Meau B
XINOPUAHBIX 3NEKTPONnUTax

N3yyeHne  KMHETUKM BOCCTAHOBSIEHUS  KMCMopoda  Ha
CTauMOHAPHOM MEOHOM 3f1eKTPoAE B KUCMbIX XMOPUAHBLIX WUMx
cynbdaTHbIX pacTBopax

N3yyeHne  KMHETUKM BOCCTaHOBIEHUSA
BpaLlaloLemMcsi AUCKOBOM 3rlekTpoae
WccnepoBaHve BNUSIHUSA MHIMOUTOPOB Ha KUHETUKY aHOAHbIX U
KaTOAHbLIX NPOLECCOB Ha Xenese B KUCMOon cpeae
MccnegoBaHne paboTbl KOPPO3NOHHOIO SieMeHTa

Kncrniopoga Ha

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Buabl 3aHaTUN (Y4acoB)

Ne HaumeHoBaHue Tembl ~
Mpaktuye | JlabopaTtopH CamocTosiTeNnbH
n/n (pasgena) ancumnmHbl Jlekumu Bcero
ckue ble as paboTa
1 [MepBbIi 3aKOH TEPMOAUHAMUKN. 14 i 20 29 56
Tepmoxmmus.
BTopow 3akoH TepMoanHaMUKN.
OHTponusa n
2 | TepMoAMHaMuyeckue 12 - 20 24 56
noTeHumMarnbl XMMU4YeCKux
peakuun
3 TepmoguHamuka pPacTeoposB 1 18 i 20 29 60
¢a30BbIX paBHOBECUI
4 | Xumuyeckoe paBHoBecue 10 - 20 24 54
5 OCHOBbI XMMWUYECKOW KUHETUKU 1 14 i 22 o 58
KaTanusa
6 | PaBHOBeCHbLIE NpoLEeCCHl B 12 - 26 22 60




pacTBOpax aNeKTPOonMToB

VIOHHBbIN TpaHCNopT B pacTBoOpax
AIEKTPONNTOB

12 - 28 22 62

TepMmognHamMumka paBHOBECHbIX
8 | aneKkTpogHbIX CUCTEM. 10 - 28 24 62
ONEeKTPOXUMUYECKME LiEMNN.

OnekTponM3 pacTBopoB
anekTponuTtos. [1BoHOM
anekTpuyeckui cnon. KnHetnka
3NEKTPOAHbIX MPOLECCOB.
OneKkTpoxmMmnyeckas Kopposaus
MeTannos

16 - 26 24 66

Wtoro:

122 - 210 208 540

14. MeTogn4yeckme yKkasaHusa Ans o6yyarowmxcsi o OCBOEHUIO AUCLUNIIUHDI

PaboTa c KoHCnekTaMmn nekumin, npe3eHTaunMoHHbIM MaTepunarnom, BbINMOJIHEHNE na6opaToprlx

3aJaHvin, 3aaHun TekyLen atTectaumu.

Mpun peanusaumm ANCUUNINHBI C UCMOSb30BaHMEM ANCTAHLUMOHHbBIX 06pa3oBaTenbHbIX
TEXHOSOrMN NCNOMNb3YTCA MHCTPYMEHTbI 3NIEKTPOHHON MHAOPMAaLMOHHO-06pa3oBaTebHOM
cpeabl BI'Y «9nektpoHHbIn yHuBepcuteT BI'Y» (https://edu.vsu.ru) n/unm “MOOK BI'Y”
(https://mooc.vsu.ru), cepsucel BuaeokoHdepeHuun (BigBlueButton, Zoom, Discord u ap.),

AJNIEKTPOHHadA no4yTta, mecceHgxepbl 1 COLICETU.

15. MepeyeHb OCHOBHOM WU [AOMNONHUTENbLHOW nUTepaTypbl,

HeobXxoaUMbIX AJ1I1 OCBOEHUA AUCLUUNSIUHDI

a) OCHOBHas nurepartypa:

Ne n/n McTOYHMK
EpemuH B.B. OcHoBbl 06Lwen u omanyeckon xummm : y4eb.nocobume ons crtyq. BoiCL. yyeo.
1 3aBefieHui, oby4. no HanpaeneHuto «Xumusi» / B.B. EpemuH,. A.A. BopLieBckui. —
HonronpyaHei : UHTennekt, 2012. — 847c.
HamackuH b.5. 3nekTpoxmmus : [ysuebHoe nocobuve ansa ctyq., obyy. Mo HanpaBAEeHUO NOAroT.
2 "Xumunsa"] / 6.6. NamackuH, O. A. Metpun, I'. A. Unpnuna .— U3g. 3-e, ucnp. — CaHkT-
Metepbypr [v gp.] : JlaHb, 2015 .— 670 c.
EpemuH, B.B. OcHoBbl donaunyeckor xummun. YuebHoe nocobue B 2 4. / B.B. EpeMuH .— 3-e 13g.
3 an. — Mocksa : BUHOM. Nabopatopwusi 3HaHun, 2013 .— 322 ¢. — (Y4ebHuk Ans BbicLIEN
wkonbl) .— <URL:http://biblioclub.ru/index.php?page=book&id=214231>.
BapeHuos, B.K. Onektpoxmmuyeckmne cuctemsl 1 nporeccol / B.K. BapeHuoB ; PoroxHukos H. A.
4 ; YBapos H. ®. — Hosocnbupck : HI'TY, 2011 .— 102 c. —

<URL:http://biblioclub.ru/index.php?page=book&id=228776>.

6) AononHuUTenbHas nNuTeparypa:

Ne n/n MCTOYHMK

5 EpemuH E.H. OcHoBbI xumnyeckon TepMoanHaMUKK : yd4ebHoe nocobue ansi CTy4. XMM. crneLl.
yH-ToB / E.H. EpemuH .— M. : Bobiclwiag wkona, 1974 .— 340 c.

6 MonTtopak O.M. TepmognHamuka B hn3MHECKON XUMUN : YH4EOHMK ANst XUM. U XUM.-TEXHOJT.
cneu. By3oB / O.M. Nontopak .— M. : Beicw. wk., 1991 .— 318 c.
Ctpombepr A.l'. duaunyeckas xumMust : YYeOHUK ANs XMMUYECKUX cneuumansHocTen By3oB / ALl

7 Ctpombepr, O.MN. CemueHko. : noa pea. A.I'. Ctpombepra. — 7-e n3a., ucnp. — M. : Bbicwu. WK.,
2009 .— 527 c.

8 dusnyeckas xumms : B 2 kH. / K. C. KpacHoB [u gp.]. - KH. 1: CTpoeHue BellecTBa.
TepmoguHamuka .— 3-e u3g., ucnp. — 2001 .— 511 c.

9 ®usnyeckasn xumus : B 2 kH. / K. C. KpacHoB [u gp.]. - KH. 2: DnekTpoxumumsa. Xnmmnyeckas
KMHEeTUKa n katanua .— 3-e u3g., ucnp. — 2001 .— 318 c.

10 OTKMHC . dusnveckasn xmmus : B 3-x yactax / MN.91kuHc, k. Oe Mayna. — Yactb 1.
PaBHoBecHas TepmoguHamuka. — M. : Mup, 2007. — 494c.
BaxuH H.M. TepmoanHammka gnst XMMUKOB : y4ebHMK Ans cTyd. By30B, 0Oy4. no

11 cneumanbHocTn «Xumusay / H.M. baxuH, B.A. iBan4yeHko, B.H. MNapmoH. — 2-e nepepab. N gon.
— M. : Xumus : KonocC, 2004. — 415c.

12 BanpamoB B.M. OCHOBbI XMMWUYECKOM KUHETUKM U KaTanmaa : y4eb. nocobue onsa cTyq. Xum.

dak. yH-ToB, 06y4. no cney. 011000 "Xumunsa" un HanpasneHuto 510500 "Xumunsa" / B.M.

pecypcoB MHTepHerT,



https://edu.vsu.ru/
https://mooc.vsu.ru/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2681&TERM=%D0%95%D1%80%D0%B5%D0%BC%D0%B8%D0%BD,%20%D0%92.%D0%92.%5B1,1004,4,101%5D&LANG=rus
http://biblioclub.ru/index.php?page=book&id=214231
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3166&TERM=%D0%92%D0%B0%D1%80%D0%B5%D0%BD%D1%86%D0%BE%D0%B2,%20%D0%92.%D0%9A.%5B1,1004,4,101%5D&LANG=rus
http://biblioclub.ru/index.php?page=book&id=228776

BanpamoB. — M. : Academia, 2003 .— 251 c.
PomanoBckuin B.B. OcHoBbl xuMndeckon knHetuku / 6.B. PomaHoBckun. — M. : Qk3ameH, 2006.

13
—415c.

14 EpemuH E.H. OcHOBbI XMMmyecKkon KUHETUKM : y4ebHoe nocobue anga cTyq. Xxum. ak. yH-ToB /
E.H. EpemnH .— 2-e n3g., gon. — M. : Beicwas wkona, 1976 .— 373 c. : un., Tabn.

15 HamackuH Bb.b. OCHOBbI TEOPETMYECKOWN ANEKTPOXMMUK : y4eb. nocobre Ans cTyg. XuMnud. cnedl.
By30oB / b.b. [lamackuH, O.A. MNeTpun .— M. : Bbiclias wkona, 1978 .— 238 c.

16 HamackuH b.5. BBegeHve B aneKTpOXMMNYECKYIO KUHETUKY : y4eb. mocobue ansi CTya. Xvm.

cneud. yH-ToB / B.6. JJamackuH, O.A. MNetpun .— M. : Bbiclwas wkona, 1983 .— 399 c.
17 Baroukun B.C. OcHoBbl anektpoxumum / B.C baroukuin. — M. : Xumus, 1988 .— 399 c.
PotunHsaH A.J1. TeopeTudeckas anektpoxmmusi / A. J1. PotuHsiH, K. W. TuxoHoe, U. A. lowwnHa. —

18 | n.: Xvmus, 1981 .— 422 c.

19 Mamainos H.A. Onektpoxmmus pacteopos / H.A. amaiinos .— 3-e u3g., ucnpas .— M. :
Xumug, 1976 .— 488c.

20 Hukonbckmin B.T1. MoHocenekTuBHble anektpoapbl / .M. Hukonbckuii, E.A. MaTtepoBa .— J1. :

Xumms. JleHnHrp. ota-Hme, 1980 .— 239 c.

MpakTukym no dwmsmyeckon xummn. TepmognHamuka : y4eb. nocobue ans ctya. By3os, obyd. no
21 HanpaeneHuo «Xumuay n cneumansHoctn «Xummusa» / E.M.Arees [u gp.] : noa pea. E.lN.Areesa,
B.B. llyHuHa. — M. : Academia, 2010.- 218c.

MpakTnyeckue paboTtbl No dusmyeckon xumum : y4eb. nocodue / HO. M. Akynosa [u gp.] ; MNMoa

22 peg. K.IN. MuweHko n gp. — 5-e n3g., nepepab. — CI16. : MNMpodeccus, 2002 .— 384 c.

23 LWaTanos A.A. MpakTukym no dounsmnyeckon xummum : y4eb. nocobue ans CTya. XMMuY. U XUMUKO-
TexHon. cneu. By3os / A.A. Watanos, N.K. Mapuwakos .— M. : Beicwag wkona, 1975 .— 284 c.

o MpakTuKym No anekTpoxmmuu : y4eb. nocobue ansa xmmud. cnew. By3os / b.b. amackuH [n ap.].
— M. : Bbicw.wk., 1991 .— 287 c.

o5 MoTeHunomeTpua. Y.4: MNpaktukym no crneymanbHocTn 011000- Xumms / cocTt.: A.B.
BeeaeHckui [ gp.]. — 2003 .— 79 c. (Ne 720).

26 55.)88MV|H B.B. 3agayHuk no dumsnyeckon xummm / B.B. EpemuH [u gp.] — M. : Qk3ameH, 2003. —

C.

27 JTabosuu, J1. 3agaun no duraunyeckon xummum ¢ pewieHuamu / nog pea. 0. B. dunmunnosa .— M. :
Mwup, 1972 .— 442 c.

o8 dPusnyeckan xumus B Bonpocax u oteeTax: KnHetnka. Anektpoxumus : y4eb. nocobue gns

CcTya. XxuM. creu. yH-ToB / E.M. KysHeuosa [u gp.]. — M. : M3g-Bo MI'Y, 1981 .— 264 c.
COopHuK 3aa4 N0 TEOPETUYECKON ANEKTPOXMMUM : y4eb. nocobure ans crtya. By3oB, oby4. no
29 cneu. "TexHonorus anekrTpoxmMmmnyeckux nponssoacts" / nog pea. .M. Kykosa .— M. : Beicwwas
wkona, 1982 .— 159 c.

C6opHWK NpMMepPOB 1 3agad Mo anekTpoxmmumy : yuebHoe nocobue / cocT.: A.B. BBegeHckuin [

30 ap.] .— Boponex : UML| BI'Y, 2010. - Y. 3: PaBHOBeCHbIe 3NeKkTpoaHble CUCTEMbI .— 66 C.

31 KpaTtkuin cnpaBoYHUK oM3nKO-XMMU4eckmx BenuuduH / nog pen. A.A. Pasgens, A.U.
lMoHomapesor . — M. : Bepbym-M, 2008 .— 230 c.

30 TepmoguHamuyeckme CBOMCTBa MHAMBMAYANbHbIX BELECTB : cnpas. u3a.: B 4-x 1./ J1.B. lN'ypeuy
[v gp.]. — 3-e u3g., nepepab. u pacwmnpeHHoe .— M. : Hayka, 1978-1982.

31 Hob6ow [l. DneKTpoXnMmmnyeckme KOHCTaHThI : cnpas. Ans anekrpoxumukos / 1. Jo6ow. — M. :
Mwp, 1980 .— 364 c.

32 CnpaBo4HuK no anektpoxumun / nog pea. A.M. CyxotuHa .— J1. : Xumus . JIeHuHrp. oTg-Hue,

1981 .— 486 c.

B) MHCpOPMALIMOHHbIE 3MEKTPOHHO-06pa3oBaTenbHbIE pecypchl (0mUmnanbHble PECYPChl UHTEPHET):
33 www.lib.vsu.ru — 3HB BI'Y

34 YOMK «Pusnyeckas xumus 2k» https://edu.vsu.ru/courselview.php?id=9899

35 YOMK «3nektpoxmmusy https://edu.vsu.ru/courselview.php?id=2084

16. MNepeyeHb y4yeOHO-MeTOOMYECKOro obecrnevyeHUs ANs CaMOCTOATENbHOM paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, rocobusi, 3adaqyHUKu, MemoOu4YecKue yKa3aHusi MO 8bIMOSTHEHUIO
rnpakmu4eckux (KOHMpPOosibHbIx) pabom u 9p.)

Ne n/n NCTOYHKK
dusnyeckasn xumus : Paboyas nporpamma Kypca Ans CTy4. XuMm. dak. no cneumanbHOCTK
1 "Xummnsa" / BopoHex. roc. yH-T. kad. dus. xummm; Coct.: A. B. BBegeHckuin [u gp.] — BopoHex :

B.n., 2002 .— 16 c. <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/feb03019.pdf>.

MpakTnkym no oman4ecKkom Xumum : ons cTyd. Xmm. dak. Bcex gpopm obyyerus / N.K.

2 Mapwakos [1 gp.]. Y. 1: Xumudeckasa TepmognHammka .— 2002 .— 88 c. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/feb03023.pdf>.

3 KuHeTrKa XMMMYECKUX U INEKTPOXMMUYECKNX NPOLIECCOB. DNEKTPONPOBOAHOCTL : MPaKTUKYM MNo



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

cneu. 011000- Xumus / Coct.: A.B. BBegeHckuii [u ap.] — BopoHex : JIOIN BI'Y, 2003. -

Y. 2. — 82 c.(Ne 648). — URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jan04053.pdf>.
PaBHOBeCHbIe aneKkTpoaHble cucTeMbl. [paHuLa pasgena 3apsKeHHbIX a3 : npakTukyMm no
cneu. 011000- Xumus / coct.: A.B. BeBegeHckun [u gp.]. — BopoHex, 2003-.

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

CO0opHMK NpMMEpPOB 1 3a4ady Mo hU3NYECKON XUMUM : AN CTyA. XuMmnd. dpak. Bcex hopm
00yueHus / cocT.: KpaBueHko T. A., BeegeHckuin A.B., Kosagepos O. A. - Y.I: Xumnyeckas
TepmoamHammka .— 2002 .— 63 c. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/feb03021.pdf>.

C60opHWK NpMepOoB 1 3a4a4d N0 PUNYECKON XMMUK : ANS CTyA. XMMUY. hak. BceX (opm
obyueHus / cocT.: BBepeHckuii A.B., KpaBueHnko T.A., Kosagepos O. A. - Y.2: Xumnueckas
TepmoanHammka .— 2002 .— 67 ¢c. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/feb03022.pdf>.

C6opHWK NpMMepoB 1 3a4ad Mo anekTpoxmmnn : y4eb. nocobue / coct.: A.B. BeegeHckui [n ap.]
7 .— Boponex : UMY BI'Y, 2010. - Y. 1: PaBHoBeCHbIe NpoLecchl B pacTBOpPax 3NeKTPonmMToB .—
39 c. <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-03.pdf>.

C60opHVK NpyMepOoB 1 3agad Mo anekTpoxmmun : y4eb. nocobue / coct.: A.B. BeegeHckuin, C.A.
8 KanyxuHa, T.A. KpaByeHko [u gp.] . — Boponex : UML BI'Y, 2010. - Y. 2: NoHHbIN TpaHCnopT.
KynoHomeTpus .— 60 c. <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-04.pdf>.
C60opHMK NpUMeEPOB 1 3agad Mo anekTpoxmmmmn : y4ebHoe nocobue / [A.B. BeegeHckun n gp.]
.— CaHkTt-lNeTepbypr ; Mockea ; KpacHogap : JlaHb, 2018 .— 204, [1] c.

17. UHcpopMaLMOHHbIE TEXHOMOMMU, UCMOSb3yeMble ANs peanu3auum y4ye6Houn
AUCUMNIINHBLI, BKNOYasa NporpaMmmMHoe obecneyeHme u MHOpMaLUOHHO-CNPaBOYHbIe
cucteMbl (Npy Heo6xoAMMOCTH)

Mpn peanusaumn y4ebHOM AUCUMNMANHBI UCMNOMb3YIOTCSA 3fEMEHTbl  3NIEKTPOHHOro oby4eHus u
pasnuyHble  OUCTaHUMOHHble  obpasoBaTenbHble  TEXHOMorMu, nossonswowme obecneynBatb
onocpenoBaHHOE B3aMMOAENCTBUE (Ha paccTodHun) npenogasaTenien u obyyaromnxcd, BKIOYas
WHCTPYMEHTbI  3NIEKTPOHHOW  MHAOPMaLMOHHO-0OpasoBaTenbHon cpeabl  BIY  «OneKTpoHHbLIN
yHuBepcuter BIY» (https://edu.vsu.ru) w/vnmn “MOOK BIY” (https://mooc.vsu.ru), npoBeaeHve
BebUHapoB, BUOEOKOHEPEHUMN (B TOM 4ucrne ¢ npumeHeHumem cepsucoB Zoom, Discord wn ap.),
B3aUMOJENCTBMNE B COLICETAX, MOCPEACTBOM 3MEKTPOHHOM NOYTbl, MECCEHAXXEPOB.

18. MaTtepnanbHO-TEXHU4YECKOEe obecnevyeHme ANCLUMUNSIUHDI:

YCTaHOBKM [ON9 WU3MEPEHUA TENMNOBbIX 3(MP@PEKTOB, KPUOCKOMUYECKUX W3MEPEHUN, oOnpeaeneHns
3NEKTPONPOBOAHOCTY; YYEOHbIM KOMMMNEKC «XMMUSI»; MOHOMEPbI, TepMOocCTaTbl, MNOTEeHUuocTaThl,
3NEKTPOAbI, ANEKTPOXNUMUYECKNE SHENKN, MyNbTMMeaniiHoe obopyaoBaHme.

19. ®PoHA OLEHOYHbIX CPEeACTB:
I'Iepequb KOMneTeHLI,Mﬁ C YyKa3aHuemMm 3TanoB (bOpMVIpOBaHMFI U nnaHUpyembixX pe3ynbTaTtoB
oby4yeHus

HavnmeHoBaHue WHamnkaTtop(bl)
,.',\;,%, pasfena AMCLMNIMHbI KO“&Z?;?H [OCTVKEHMS OuerouHbie cpeacTsa
(mogyns) 4 KOMMNEeTEeHL MM
MepBbIn 3aKOH
1 | TepmoguHamuKu. OrK-1 OrK1.1-1.3 KOMQOnHeTKTOTiZT:: '\22610,T§MN|\:| 1Ng 1
Tepmoxumus pon P B
BTopown 3akoH
TEPMOOUHAMMKN.
OHTponusa un KomnnekTt tectoB Ne 1, KMM Ne 1
2 TepmoguHamMmyeckue Onk-2 OfnK2.1-2.4 KoHTponbHasi pabota Ne 1
noTeHumansl
XUMMNYECKNX peakLmi
TepmognHamuka
Komnnekt TectoB Ne 1, KMM Ne 1
3 pacTsopos has3oBbIX Orl1K-3 OrnK 3.1-3.2 KoHTponbHas paGota Ne 1
paBHOBECUI
Xvmunyeckoe Komnnekt TectoB Ne 1, KMM Ne 1
4 paBHoBecue OfK-3 OrnK3.1-3.2 KoHTponbHas pabota Ne 1
5 | OCHOBbI XMMWUY€ECKOWN Ol1K-6 OlnK6.1-6.2 Komnnekrt TectoB Ne 1, KUM Ne 1



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/

HavmeHoBaHue WHankaTop(bl
N | pasnena avcuunmmbi K?_l“l’,'l';‘(a;;a"' ,El,(ﬂJTI/I)KeI-FI)IEIFl) OueHouHbie cpeAcTsa
(mopgyns) KoMNeTeHummn
KMHETUKN N KaTanusa Pedepat Ne 1
PaBHoBeCHbIE
KomnnekTt tectoB Ne 2, KM Ne 2

6 npoLecchl B pacTBopax OrK-3 OriK 3.1-3.2 KoHTponbHas paGota Ne 2, Pechepat Ne 2

9MNEeKTPONMTOB.

MOHHbIN TpaHCnopT B KomnnekTt tectoB Ne 2, KM Ne 2
7 | pacTBOpax Or1K-3 OlK 3.1-3.2 KoHTponbHasa paboTta Ne 2

9MNeKTPONMTOB. KypcoBasi paboTta

TepmognHamumka

pPaBHOBECHbIX Komnnekt TectoB N2 2, KM Ne 2
8 ANEKTPOLHbIX CUCTEM. OrkK-1 OrK1.1-1.3 KoHTponbHas paboTta Ne 2

ONEeKTPOXNMMYeckme Kypcosas paboTta

uenu.

OnekTponus pacTeopoB

22:&1;’322;2% %EZEHOM Komnnekrt TectoB Ne 2, KUM Ne 2
9 KuneTvka C-)J'IeKTpOp,H.bIX OriK-2 OornK2.1-2.4 KoHTponbHas pabota Ne 2,

OrK-6 OlNK 6.1-6.2 Pedepat Ne 2
npoLEeccoB.
OnekTpoxnMmmnyeckas Kypcosas pabota
p
KOppO3us MeTasnsoB.
MpomexyTovHas aTTecTaums Komnnekt KMM Ne 1
dopMa KOHTPONS - 3K3ameH Komnnekt KMM Ne 2

19.2 OnnucaHue KpuUTepyMeB W LUKanbl OLEHUBaHUA KOMMEeTEeHUUN (pe3ynbTaToB oOy4YeHus) npwm

n pOMe)KYTO‘-IHOI‘/'I aTTecrtauumn

YpoBeHb
KpuTepumn oueHuBaHnsA KOMNeTeHUMn cdopmmpoBaH LLikana oueHokK
HOCTMU
KoMMeTeHunin

Obyuyarowuticss 8 nonHouU mepe grnadeem meopemudeckumu ocHogamu | [108bILEHHbIL OmsuyHo
usudeckol xumuu U 371eKmpoxXumuu, crnocobeH unncmpupogams ypo8eHb (8aumeHo)
omeem npumepamu, chakmamu, OaHHbIMU Hay4HbIX uccredogaHul,
MPUMEHSIMb meopemuyecKkue 3HaHusi Onsi peweHuUss rnpakmu4yeckux
3ada4y 8 obmacmu  anekmpoxumudeckol —mepMoOUHaMUKU U
3/1eKMPOXUMUYECKOU KUHEMUKU
Obyuvarowutica enadeem meopemuyeckuUMuU OcHogaMu dpusudeckol Gasosbiti Xopouwio
XUMUU U 3/1eKMPOXuMuU, CcrocobeH unmocmpuposames omeem ypOBeHb (8aumeHo)
npumepamu, 0oryckaem oOwubKu Mpu MPUMEHEHUU Meopemu4ecKux
3HaHUl  Onsa  peweHuss rnpakmuydeckux 3ada4y 6 obnacmu
3/1eKMPOXUMUYECKOU  MepMOOUHaMUKU U 37IEKMPOXUMUYECKOU
KUHemukKku
Obyuvarwutica enadeem 4yacmu4yHO mMeoOpPemuUYecKuUMU OCHo8amu lMopozoeniti Yoosnemsopu-
¢usudeckol XumMuu U 3/IeKMPOXuMuu, chpaeMeHmapHo CcrocobeH ypO8eHb meJsibHO
unmocmpuposamb  omeem fipuMmepamu, pasMeHmapHoO ymeem (8aumeHo)
MPUMEHSMb meopemuYecKue 3HaHusi Onsi peweHuUss rpakmu4yeckKux
3a0ay 8 obrnacmu  371eKMPOXUMUYECKOU  mepMOOUHaMUKU U
3/1eKMPOXUMUYECKOU KUHeMUKU
Obyuyarowutica O0eMOHCmpupyem OompbI8OYHbIE, hpazMeHmapHbie - Heydosnemsopu-
3HaHUS Meopemuyeckux 0CHO8 ¢bu3u4yeckol XUMUU U 3/1eKMPOXUMUU, meJibHO
donyckaem 2pybble owubKu npu ApUMEHEHUU meopemuyecKux (He 3aumeHo)
3HaHUlU  Onsa  peweHus rnpakmudeckux 3ada4y 6 obnacmu
3/1eKMPOXUMUYECKOU  MepMOOUHaMUKU U 3IEKMPOXUMUYECKOU
KUHemuku

19.3 TunoBble KOHTPONbHbIe 3afJaHUA UMW WHble MaTepuanbl, HeobxoAuMble AONS OLEHKU

3HaHUW, YMEHWN, HaBbIKOB W

(wnn) onbiTa [EATENbHOCTH,

XapakTepusylowme 3Tanbl

(bOpMVIpOBaHMFI KOMMNeTeHUun B npouecce ocBoeHuA oGpasoBaTeanoﬁ nporpamMmmMbli



19.3.1 NepeyeHb BONPOCOB K 3K3aMeHY:

Komnnekt KMM Ne 1

YTBEP>XOARKO

3aBenytoLmi kadeapomn

dm3n4eckon xmmmm

O.X.H., gou,. O.A. Kosagepos
. .2020

HanpaeneHne nogrotoBku / cneunansHocTb 04.03.01 Xumus
Oucunnnunna dusmnyeckas xmmms

dopma obyyeHus ovHas

Bua KOHTpona 3k3ameH

Bua atTectauumn npoMexXyTOUHbIN

KoHTponbHO-namepurtenbHbin matepuan Ne 1

1. TlocTpoeHne guarpaMmbl KAMEHUS OBYX B3aMMHO PacTBOPMMbIX Xuakocten. Cmbicn obnacten wm
nuHui. PacyeTt cteneHn cBoboabl B XxapakTepHbIX ToYkax no npaeuny ¢as mbbca. MNepBbi 3akoH
KoHoBanosa.

2. Xummnyeckoe cpoacTBO. XUMMYECKOoe paBHOBecue. YCroBUS XUMMUYEcKoro paBHoBecusi. CBA3b
XUMMYECKOrO CPOACTBA C KOHCTAHTOW PaBHOBECUSA XUMUYECKOW peakLmu.

MpenopaBartesnb A.X.H., npod. C.H. Npywesckas
YTBEPXXOAKO
3aBenytowmi kadegpon
dn3n4ecKon Xmmmm
O.X.H., gou,. O.A. Kosagepos

. .2020

HanpasneHue noarotoBku / cneumansHoctb 04.03.01 Xumunsa
Oucumnnunna dusmnyeckas xmmms

dopma 0byyeHus ovHas

Bua koHTpons sk3ameH

Bua atTectauumn npoMexXyToYHbIN

KoHTponbHO-uamMeputenbHbii matepuan Ne 2

1. dyHKuuM npouecca. BHyTpeHHAs aHeprus. SHTansnus. lNepBoe Hayano TepMoavHaMmKu s
obpaTMMbIX NPOLLECCOB, NMPOTEKAIOLLMX B Pa3fNYHbIX YCNOBUAX (M30XOpU4eckuii, ndobapuyeckui,
n3oTepmMmyeckun, agnabaTnyeckmmn).

2. [puMeHeHVe 3aKkoHa AeNCTBYIOLMX MacC K TOMOreHHbIM U reTeporeHHbIM XUMUYECKUM peakuLaMm.
PasnnyHble dopmbl BbipaXeHUst KOHCTaHTbl PaBHOBECKS.

MpenopaBaTenb A.X.H., npod. C.H. Npywesckas



YTBEPXOAIO

3aBenytowmi kadenpon

om3n4eCcKon Xmmmm

O.X.H., oou,. O.A. Ko3agepos
. .2020

HanpaeneHne nogrotoBku / cneunansHocTb 04.03.01 Xumus
OucumnnunHa dusmnyeckas Xxmmms

dopma 06yyeHnsa oyHas

Bua KOHTponsa ak3ameH

Bug aTTectaumm NpoMexyToYHbIn

KoHTponbHO-n3amepurtensHbii matepuan Ne 3

1. Tepmoxmumunsa. 3akoH NOCTOSIHCTBA CyMM TennoT [ecca u ero cneactsud. CTaHgapTHas aHTanbnus.
TennoTbl (3HTanNbLNMN) 0bpa3oBaHUs K cropaHus BellecTs. KanopumeTtpusi.

2. N3oTepma xummnyeckon peakuum BaHTt MNodda. SHeprum Menbmronbua n Mmb6ca xnmmnyeckon
peakumn. CtaHgapTHble aHeprumn F'enbmronbua n F'mbé6ca n nx cBaA3b C KOHCTAHTOW PaBHOBECUS.

MpenogaBaTenb O.X.H., npod. C.H. NpyweBckas
YTBEPXXOAKO
3aBenytowmi kadenpon
dn3n4ecKon Xmmmm
O.X.H., oou,. O.A. Ko3agepos

_._.2020

HanpaeneHne nogrotoBku / cneunansHocTb 04.03.01 Xumus
Oucunnnnna dunamnyeckas Xxmmms

dopma 06yyeHnsa oyHas

Bug koHTpons ak3ameH

Bua atTectauun npoMexXyTOYHbIN

KoHTponbHO-u3mMeputenbHbii matepuan Ne 4

1. Kanopuyeckue koadppuumeHTbl. TennoeMkocTb. PasnunyHele Bugsl TennoemkocTen. BnusaHue
TemnepaTtypbl Ha TENOBON 3PMEKT XMMMYECKOW peakumn. YpasHeHne Knpxroda. MpmnbnmxeHHoe n
TOYHOE peLleHme.

2. PacyeTt paBHOBECHOrO BbixoAa NpoAyKTOB XMMUYECKOW peakunu.

MpenogaBartenb O.X.H., npod. C.H. NpyweBckas



YTBEPXOAIO

3aBenytowmi kadenpon

om3n4eCcKon Xmmmm

O.X.H., oou,. O.A. Ko3agepos
. .2020

HanpaeneHne nogrotoBku / cneunansHocTb 04.03.01 Xumus
OucumnnunHa dusmnyeckas Xxmmms

dopma 06yyeHnsa oyHas

Bua KOHTponsa ak3ameH

Bug aTTectaumm NpoMexyToYHbIn

KoHTponbHO-nameputensHbin matepuan Ne 5

1. Brtopoe Hauyano tepmoguHamuku. MpuHumn aguabaTtHon HegocTwxkmnmoctn Kapateogopw. Beegexuve
MOHATUA SHTPONUU. JHTponua obpaTuMmbiXx M HeobpaTuMbiX npoueccoB. HekoMneHcnpoBaHHas
Tennota Knayauyca.

2. BnusiHne paBneHus Ha paBHOBECHLIN BbIXOA NPOAYKTOB XMMUYECKOW peakuum.

MpenogaBaTenb O.X.H., npod. C.H. NpyweBckas
YTBEP>XOARKO
3aBenytowmin kadenpon
hm3n4eckon xmmmm
O.X.H., oou,. O.A. Ko3agepos

_..2020

HanpaeneHne nogrotoBku / cneunanbHocTb 04.03.01 Xumus
Oucunnnunna dusmnyeckas xmmms

dopma obyyeHus ovHas

Bua koHTpons sk3ameH

Bug atTectaumm npomMexyTouHbIN

KoHTponbHoO-u3MeputenbHbin matepuan Ne 6

1. YpaBHeHMe BTOPOro Havana TepmMmoguHamuki ans obpatumbix n HeobpaTtumbix npoueccos. [MNpuHumn
BO3pacTaHUs 3HTPONuK. BbluncneHne sHTpPoONMM OTAENbHbBIX BELLECTB U XUMUYeckon peakumm. CBssb
QHTPONUKN peakunmn ¢ XMMMYeCKon nepemeHHon. CTaHgapTHas aHTponus.

2. 3aBMCMMOCTb KOHCTaHTbl paBHOBECUSI XMMUYECKON peakumm OT TemnepaTypbl. YpaBHEHUSI N30X0Pbl U
n3obapsl BaHT MNoddpa.

MpenogaBartenb O.X.H., npod. C.H. NpyweBckas



YTBEP>XIOAIO

3aBenytowmi kadenpon

dm3n4eckon xmmmm

O.X.H., gou,. O.A. Kosagepos
. .2020

HanpaeneHne nogrotoBku / cneunansHocTb 04.03.01 Xumus
OucumnnunHa dusmyeckas Xmmms

dopma 06yyeHnsa oyHas

Bua KOHTponsa ak3ameH

Bug aTTectaumm NpoMexyToYHbIn

KoHTponbHO-namepurtensHbii matepuan Ne 7

1. TlocTpoeHue guarpammbl OBYX B3aMMHO PacTBOPUMbIX XXUOKOCTEN C a3e0TPONHOM cmecbto. CMbich
obnacrten n nuHUN. PacuyeT cTeneHn cBoOOAdbl B XapakTepHbIX TOYKax Mo npasuny a3 [mbbca.
BTtopown 3akoH KoHoBanosa.

2. TpeTbe Havyano TepMmoamMHamMukn. MNMocTosHHast UHTErpMpoBaHMsA B ypaBHEHUN n306apbl. PacueT
KOHCTaHTbl paBHOBECUS XMMUYECKOW peakunn Npu 3agaHHoOM Temneparype.

lMpenopaBartesnb O.X.H., npod. C.H. NpyweBckas
YTBEPXXOAKO
3aBenytowmi kadepomn
dn3n4ecKon Xmmmm
O.X.H., gou,. O.A. Kosagepos

_..2020

HanpaeneHue noarotoBku / cneumansHocTb 04.03.01 Xumuns
Oucunnnunna dusmnyeckass Xxmmms

dopma 0byyeHus ovHas

Bua koHTpons sk3ameH

Bua attectauumn npoMexXyToYHbIN

KoHTponbHO-u3mMeputenbHbin matepuan Ne 8

1. TepmognHamunyeckune noTeHumansl. WX cBA3b C MakcumarnbHOW nonesHown paboton. Kputepum
CaMOMpPON3BOSIbHOrO MPOTEKAHUA npouecca W paBHoBecud. TepMoAMHaAMUYECKME MOTEeHUuanbl
XUMMYEecKon peakumn. VX cBs3b C SHTaANbNUEN N 3HTPOMUEN XMMMYECKOW peakumn. CTaHOapTHble
noTeHumansol.

2. KnHeTnka npocTbiX XMMUYECKUX peakunin nepeoro nopsaka. Bpemsa nonynpespalyeHus.

MpenogaBartenb O.X.H., npod. C.H. NpyweBckas



YTBEP>XIOAIO

3aBenytowmi kadenpon

dm3n4eckon xmmmm

O.X.H., gou,. O.A. Kosagepos
. .2020

Hanpaenexue nogrotoBku / cneumansHocTb 04.03.01 Xumuns
Oucunnnunna dusmnyeckas Xmmms

dopma 06yyeHns oyHas

Bua KoHTpons ak3ameH

Bug atTectaumm npoMexyToYHbIn

KoHTponbHO-n3MepuTenbHbIn Mmatepuan Ne 9

1. BriusHne TemnepaTypbl Ha 9Hepruio [n6bca xummyeckon peakumn. YpaBHeHne [unb6ca-
lenbmronbua. CBA3b 9Heprum [MB6ca (MakcMmanbHOM nonesHon paboTbl) C JHTanbnNuen wu
3HTPONNEN XUMNYECKOW peakLmu.

2. Xvmmn4yeckasa kuHeTuka. CKOPOCTb, MOJNEKYNAPHOCTb M MOPSAOOK XUMMYECKUX peakuui. [puHuuvnbl
XUMNYECKON KUHETUKN. IOHATUE 1 NIUMNTUPYIOLLEN CTagun.

MpenogaBaTenb O.X.H., npod. C.H. NpyweBckas
YTBEPXOAIO
3aBenytowmi kadepomn
dn3n4ecKon Xmmmm
O.X.H., gou,. O.A. Kosagepos

_..2020

HanpasneHune noarotoBku / cneumansHocTb 04.03.01 Xumnga
Oucumnnunna dusmnyeckas xmmms

dopma 06yyeHnsa oyHas

Bua koHTpons sk3ameH

Bug atTectaumm npomMexyTouHbIN

KoHTponbHO-uameputenbHbin matepuan Ne 10

1. TepmogmHamm4eckmin npouecc (paBHOBECHbLIN N HEPABHOBECHbIN, 0OpaTUMbIN 1 HEOOPaTUMBIN,
CaMOnpoun3BOSbHbIA U HE CaMONPOM3BONbHBIN). PyHKLMK Npouecca. TennoTta, paboTta ons
pPa3fiMyHbIX NPOLECCOB (M30XOPUYECKMIA, N30DapMYECcKni, U30TEPMUYECKII, agnabaTnieckmi).

2. MNony4yeHne KNHETUYECKOIO YyPaBHEHMSI MPOCTLIX XMMNYECKMUX peaKLmin BTOPOro nopsigka.
Mpachnueckoe npencraesneHne. KoHcTaHTa ckopocTu. PacyeT nepnoga nonyrnpespalleHus.

MpenopaBaTenb A.X.H., npod. C.H. Npywesckas



YTBEP>XIOAIO

3aBenytowmi kadenpon

dm3n4eckon xmmmm

O.X.H., gou,. O.A. Kosagepos
. .2020

Hanpaenexune nogrotoBku / cneumansHocTb 04.03.01 Xumnga
Oucunnnunna dusmnyeckas Xmmms

dopma 06yyeHns oyHas

Bua KoHTpons ak3ameH

Bug atTectaumm npoMexyToYHbIn

KoHTponbHO-uameputenbHbin matepman Ne 11

1. TepmoguHamuka pa3oBbIX NpeBpaLeHNn WMHAMBMAOYamNbHbIX BeLwecTB. 3aBUCUMOCTb AaBrieHUs
HacbILLEHHOro napa oT Temnepatypbl. YpaBHeHne KnanernpoHa-Knaysuyca. MNpnbnmxeHHoe n To4Hoe
peweHue. ICTUHHasa XxumMumyeckasi NOCTOSIHHaA.

2. MNony4eHne KNHETUYECKOro ypaBHEHUSA NPOCTbIX XMMUYECKUX peaKkLMin NepBoro nopsaka.
'padhnyeckoe npencraeneHme. KoHctaHTa ckopocTu. PacyeT nepuoga nonynpespawieHus.

MpenogaBaTenb O.X.H., npod. C.H. NpyweBckas
YTBEPXOAIO
3aBenytowmi kadepomn
dn3n4ecKon Xmmmm
O.X.H., gou,. O.A. Kosagepos

_..2020

Hanpaenexue nogrotoBku / cneumansHocTb 04.03.01 Xumns
OucuunnnHa dusnyeckas Xmmus

dopma 06yyeHnsa oyHas

Bug koHTpons ak3ameH

Bug atTectaumm npomMexyTouHbIN

KoHTponbHO-uameputenbHbii maTtepuan Ne 12
1. TepmoamHamuka pacTBopoB. [lapuunanbHble MONSAPHbIE BENMYUHBIL. 3aBUCUMOCTb UX OT COCTaBa

pacTtBopa. YpaBHeHue [Mb6ca-[iorema. Ero ponb B TepMoaMHamMumke pacTBOpPOB.
2. OkcnepvMeHTanbHble U pacyeTHble MeTOAbl onpeaeneHns Nopsiaka XMMMYeCcKon peakumm.

MpenopaBaTenb A.X.H., npod. C.H. Npywesckas



0.X.H., AoL.

HanpaeneHne nogrotoBku / cneunansHocTb 04.03.01 Xumus
OucumnnunHa dusmnyeckas Xxmmms

dopma 06yyeHnsa oyHas

Bua KOHTponsa ak3ameH

Bug aTTectaumm NpoMexyToYHbIn

KoHTponbHO-n3mepurtenbHbin matepuan Ne 13

YTBEP>XIOAIO
3aBenytowmi kadenpon
dm3n4eckon xmmmm
O.A. Kosagepos

. .2020

. XumMmmn4yeckun noteHumnan. Ceasb XMMUYECKOro noTeHumnana ¢ KOHLI,eHTpaLl,VIeIZ BellecCTBa B pacTBoOpe.
CTaH,ElapTHbIVI XUMWYECKMM NOTEHUMan. Ycnosme XMMmM4eCckoro paBHOBECKA N CaMONMpPOn3BOJSIbHOCTHU

npoueccos.

. I'Ionyqume KMHEeTU4eCKOro ypaBsHeHua ons O6paTVIMbIX peaKLl,I/II7I. FpacbvlquKoe npeacrtaBreHune.

lMpenopaBartesnb O.X.H., npod. C.H. NpyweBckas

O.X.H., OoLl.

HanpaeneHue noarotoBku / cneumansHocTb 04.03.01 Xumuns
Oucunnnunna dusmnyeckass Xxmmms

dopma 0byyeHus ovHas

Bua koHTpons sk3ameH

Bua atTectauun npoMexXyTOYHbIN

KoHTponbHO-uameputenbHbin matepuan Ne 14

YTBEP>XOAIO
3aBenytowmi kadepomn
dn3n4ecKon Xmmmm
O.A. Kosagepos

. .2020

1. TepMogMHaMUKa >XUOKUX PacTBOPOB. 3aBMCUMOCTb [aABI€HMSI HAaCbILEHHOro napa OT cocTaBa

Xnakoro pacteopa. 3akoHbl Payns u NeHpu.

2. MNony4eHne KNHETUYECKOro ypaBHEHUSA AN nocnegoBaTesibHbIX XMMUYeCcKux peakumi. ['paduyeckoe
npegcraesneHne. MeToa KBasucTtaumMoHapHbIX KOHUeHTpaunn bogeHwTenHa — CemeHoBa.

MpenopaBaTenb A.X.H., npod. C.H. Npywesckas



YTBEP>XIOAIO

3aBenytowmi kadenpon

dm3n4eckon xmmmm

O.X.H., gou,. O.A. Kosagepos
. .2020

HanpaeneHne nogrotoBku / cneunansHocTb 04.03.01 Xumus
OucumnnunHa dusmnyeckas Xxmmms

dopma 06yyeHnsa oyHas

Bua KOHTponsa ak3ameH

Bug aTTectaumm NpoMexyToYHbIn

KoHTponbHO-n3amepurtenbHbin matepman Ne 15

1. TepmognMHaMnka peanbHbIX >KUAOKMX pPacTBOPOB. TepmoauvHamuyeckass akTMBHOCTb BellecTBa.
KoadhdhunumeHTbl akTuBHOCTU. MeToabl onpeaeneHns akTMBHOCTH.

2. MNony4vyeHne KUHETUYECKOrO YpaBHEHNS AN CONPSPKEHHbIX XMMUYECKUX peakunn. XuMmmnyeckoe
CpPOACTBO U CKOPOCTb COMPSPKEHHBIX XMMUYECKUX peaKL M.

lMpenopaBartesnb O.X.H., npod. C.H. NpyweBckas
YTBEPXOAIO
3aBenytowmi kadepomn
dn3n4ecKon Xmmmm
O.X.H., gou,. O.A. Kosagepos

_..2020

HanpaeneHue noarotoBku / cneumansHocTb 04.03.01 Xumuns
Oucunnnunna dusmnyeckass Xxmmms

dopma 0byyeHus ovHas

Bua koHTpons sk3ameH

Bua atTectauun npoMexXyTOYHbIN

KoHTponbHO-uameputenbHbin matepuan Ne 16

1. MocTpoeHne amnarpamMbl COCTOSIHUSI ABYX OrPaHWYEeHHO PacTBOPUMbIX XWAKOCTEN C BEPXHen (1mnwm
HWXKHEW) KpuTnyeckon temnepatypon. NosicHeHne obnacten u nuHuii. PacyeT cteneHn ceobonbl B
XapakTepHbIX ToO4Kax no npasuny gas (Mbbca.

2. Teopun XUMUYECKOMW KMHETMKU. Teopus akTUBHbIX CTOMKHOBEHUN AppeHuyca. 3aBUCMMOCTb
KOHCTaHTbl CKOPOCTM XMMUYECKOW peakuumn oT TemnepaTtypbl. QHEPrus akTMBaLUN.

MpenopaBaTenb A.X.H., npod. C.H. Npywesckas



YTBEP>XIOAIO

3aBenytowmi kadenpon

dm3n4eckon xmmmm

O.X.H., gou,. O.A. Kosagepos
. .2020

HanpaeneHne nogrotoBku / cneunansHocTb 04.03.01 Xumus
OucumnnunHa dusmnyeckas Xxmmms

dopma 06yyeHnsa oyHas

Bua KOHTponsa ak3ameH

Bug atTectaumm NnpoMexyToYHbIn

KoHTponbHO-n3mepurtenbHbii matepuan Ne 17

1. PacyeT pacTBOPMMOCTU BELLECTB B XUOKOCTU. TepMoanHaMmKka pacTBOPEHUS rasa B XXUOKOCTMU.
2. Teopun XMMN4YECKOWN KMHETUKN. Teopust GBUHaAPHbBIX CTONIKHOBEHUIN B XMMNYECKOW KMHETUKE. KOHCTaHTa
CKOpPOCTU. BEPOATHOCTHBIN (CTEpUYecknin) dhakTop.

MpenogaBaTenb O.X.H., npod. C.H. NpyweBckas
YTBEP>XOARKO
3aBenytowmin kadenpon
hm3n4eckon xmmmm
O.X.H., oou,. O.A. Ko3agepos

_..2020

HanpaeneHne nogrotoBku / cneunansHocTb 04.03.01 Xumus
Oucumnnunna dusmnyeckas xmmmsa

dopma obyyeHus ovHas

Bua koHTpons sk3ameH

Bug atTectaumm npomMexyTouHbIN

KoHTponbHO-usmMeputenbHbin matepuan Ne 18

1. PacuyeT pacTBOpMMOCTM BELLECTB B XWMAKOCTU. TepmMoaMHamMuka pacTBOpEHMS TBEpAblIX Ten B
Xngkoctu. YpasHeHue Lpeaepa.

2. Teopun XMMUYECKON KMHETUKWU. Teopust akTMBMPOBAHHOIO KOMMeKca (NepexoaHoro COCTOSIHUSA) B
XUMNYECKOWN KUHETUKE. SHTPONUSA N IHTANbNNSA akTUBaLuu.

MpenogaBartenb O.X.H., npod. C.H. NpyweBckas



YTBEP>XIOAIO

3aBenytowmi kadenpon

dm3n4eckon xmmmm

O.X.H., gou,. O.A. Kosagepos
. .2020

HanpaeneHne nogrotoBku / cneunansHocTb 04.03.01 Xumus
OucumnnunHa dusmnyeckas Xxmmms

dopma 06yyeHnsa oyHas

Bua KOHTponsa ak3ameH

Bug aTTectaumm NpoMexyToYHbIn

KoHTponbHO-n3mepurtenbHbin matepuan Ne 19

1. MNocTpoeHne guarpamMmbl COCTOSIHUS ANS ABYX HecMelunBarolmxcs xkugkocten. PacnpepeneHue
TPETLEro BELLECTBA MEXAY OBYMS HECMELUNBAIOLLMMUCS XNOKOCTAMU. YpaBHeHne HepHcTa.

2. KnHeTnka reTeporeHHbIX XUMUYECKMX peakuun ¢ y4eToM ctagumn gudpdysmm BellecTBa. SHeprus
akTuBauumn oM dysmm n XMMmM4eckon peakuuu.

MpenogaBaTenb O.X.H., npod. C.H. NpyweBckas
YTBEPXXOAKO
3aBenytowmi kadeapon
dn3n4ecKon Xmmmm
O.X.H., oou,. O.A. Ko3agepos

_._.2020

HanpaeneHne nogrotoBku / cneunansHocTb 04.03.01 Xumus
Oucunnnunna dunamnyeckas Xxmmmsi

dopma 0byyeHnsa oyHas

Bug koHTpons ak3ameH

Bua atTectauun npoMexXyTOYHbIN

KoHTponbHO-uameputenbHbii matepuan Ne 20

1. KonnuratueHble CBOMCTBa pacTBOpPOB. Kpnockonmyeckoe NoHmxeHue TemnepaTtypbl 3amep3aHus
pacTteopoB. Kpuockonus. TepmomeTp BekmaHa.

2. Katanus. Katanutmnyeckass akTMBHOCTb, CENEKTMBHOCTb M M3bMpaTenbHOCTb KaTanu3atopa. CeA3b
CKOPOCTU KaTanmnTn4eCcKon XMMMUYECKON peakunn C KOHLEeHTpaumen katanuaaTopa

MpenopaBaTenb A.X.H., npod. C.H. Npywesckas



YTBEP>XIOAIO

3aBenytowmi kadenpon

dm3n4eckon xmmmm

O.X.H., gou,. O.A. Kosagepos
. .2020

HanpaeneHne nogrotoBku / cneunansHocTb 04.03.01 Xumus
OucumnnunHa dusmnyeckas Xxmmms

dopma 06yyeHnsa oyHas

Bua KOHTponsa ak3ameH

Bug aTTectaumm NpoMexyToYHbIn

KoHTponbHO-n3amepurtenbHbin Matepman Ne 21

1. KonnuraTvBHble CBOMCTBa PacTBOPOB. JOYNMOCKONUYECKOEe MNOBbILWEHNE TemnepaTypbl KANEeHUs
pacTtBopoB. Qb6ynunockonus. TepmomeTp bekmaHa.
2. DHeprvsa akTMBaLmm roMOreHHOro U reTeporeHHoro katanunsa. Ctagum agcopbunm n gecopbumn.

lMpenopaBartesnb A.X.H., npod. C.H. NpyweBckas
YTBEPXOAIO
3aBenytowmi kadepomn
dn3n4ecKon Xmmmm
O.X.H., gou,. O.A. Kosagepos

_..2020

HanpaeneHue noarotoBku / cneumansHocTb 04.03.01 Xumuns
Oucunnnunna dusmnyeckass Xxmmms

dopma 0byyeHus ovHas

Bua koHTpons sk3ameH

Bua atTectauuun npoMexXyToOYHbIN

KoHTponbHO-uamMeputenbHbii maTtepuan Ne 22
1. KonnuratueHble CBOMCTBA pacTBOPOB. TepMoauHaMMKa OCMOTUYECKOro AaBneHus. YpaBHeHue BaHT-

Nodda.

2. MNony4eHne KNHETUYECKOro ypaBHEHUSA ANA napannernbHbliX peakuun. ['padunyeckoe npeacTasreHune.

MpenopaBaTenb A.X.H., npod. C.H. Npywesckas



YTBEPXOAIO

3aBenytowmi kadenpon

om3n4eCcKon Xmmmm

O.X.H., oou,. O.A. Ko3agepos
. .2020

HanpaeneHne nogrotoBku / cneunansHocTb 04.03.01 Xumus
OucumnnunHa dusmnyeckas Xxmmms

dopma 06yyeHnsa o4Has

Bua KOHTponsa ak3ameH

Bug aTTectaumm NpoMexyToYHbIn

KoHTponbHO-n3mepurtenbHbii matepuan Ne 23

1. TepmognHammka pasoBbix paBHOBeCUA. TepmoanHammnieckuin Beisog npasuna a3 Mbbcea.
2. MexaHu3am xmmmndeckmnx peakuun. Ctagusa aktmBaumm. BepoAaTHOCTHBIN M SHTPOMUIAHBIN PaKTOpbLI.
TpaHCMUCCUOHHBIN KO3 ULIMEHT.

MpenogaBaTenb O.X.H., npod. C.H. NpyweBckas
YTBEP>XOARKO
3aBenytowmin kadenpon
hm3n4eckon xmmmm
O.X.H., oou,. O.A. Ko3agepos

_..2020

HanpaeneHne nogrotoBku / cneunansHocTb 04.03.01 Xumusa
Oucunnnunna dusmnyeckas xmmms

dopma obyyeHus ovHas

Bua koHTpons sk3ameH

Bug atTectaumm npomMexyTouHbIN

KoHTponbHO-usmMeputenbHbin matepuan Ne 24

1. TepmognHamumka pasoBbix paBHoBecuin. Heprma Mmbbca npy das3oBbIX NPeBPALLEHMUSAX.
2. 3aBUCMMOCTb CKOPOCTU XMMUYECKOW peakumm OT Temnepartypbl. YpaBHeHne AppeHuyca.

MpenopaBaTenb A.X.H., npod. C.H. Npywesckas



Komnnekt KUM Ne 2

YTBEPXOAIO

3aBenytowmi kadenpon

hom3n4eCcKon Xmmmm

O.X.H., oou,. O.A. Ko3agepos
. .2020

Hanpaenexune nogrotoBku / cneumaneHocTb: 04.03.01 Xumnsa
Oucunnnuna: dusmnyeckasa xmmms

dopma obyyeHus: ovHas

Bua KoHTpon4A: ak3ameH

Bug atTectaumm: npomexyTodHas

KoHTponbHO-u3aMeputenbHbin maTepuan Ne 1

1. MNoTeHumManbl, XapakTepuaytoLne afeKTPUYECKOEe COCTOSIHME ha3sbl: MOBEPXHOCTHbLIW, BHELLHWNA,
BHYTPEHHUN.
2. TepmognHammnyeckas BO3MOXHOCTb KOPPO3MOHHOIO npouecca.

lNpenogaeaTtenb K.X.H., gou. B.FO. KoHgpawimH

YTBEPXXOARKO

3aBenytowmi kadepomn

hm3n4ecKon Xmmmm

O.X.H., gou,. O.A. Kosagepos
. .2020

HanpaeneHue noarotoBku / cneumansHocTb: 04.03.01 Xumnsa
Oucunnnuna: dusmnyeckasa xmmms

dopma 0byyeHus: ovHas

Bua KOHTpon4: ak3ameH

Bug atTectaumm: npomexyTodHas

KoHTponbHO-uamMepurtenbHbii matepuan Ne 2
1. MexaHu3mbl 06pa3oBaHMs pacTBOPOB ANEKTPONUTOB. POnb MOH-ANMNOSNbHBIX U JOHOPHO-
aKUenTopHbIX B3aMMoAencTeuin B pacteopax. ConbBaTtauus (rugpartaumns) n conbBaTHas

(rmgpaTtHas) obonoyka noHa.
2. AKTMBHOE, NacCMBHOE W TPaAHCMACcCUBHOE COCTOSHME MeTarnna.

MpenogasaTtenb K.X.H., gou. B.KO. KongpawwH



YTBEP>XIOAIO

3aBenytowmi kadegpon

dm3n4eckon xmmmm

O.X.H., gou,. O.A. Kosagepos
. .2020

HanpaeneHne nogrotosku / cneumansHocTb: 04.03.01 Xumus
OucumnnunHa: dusmnyeckas xmumms

dopma 06yyeHus: oyHas

Bua KoHTpons: ak3ameH

Bug atTrectauun: npomMexyTovHas

KoHTponbHO-namepurtensHbii matepuan Ne 3

1. Knaccuyeckas Teopust anekTponutunyeckon auccoumnaumm (AppeHunyc). dkcnepumMmeHTanbHble OCHOBBI
Teopumw.
2. DnekTpoxmmMmumyeckas kopposus meTtannos. [MoHATME CNOXHOro anekTpoaa.

lNpenogaBaTternb K.X.H., gou. B.KO. KongpawwH

YTBEPXXOAKO

3aBenytowmi kadepomn

hm3n4eckon xmmmm

O.X.H., gou,. O.A. Kosagepos
. .2020

HanpaeneHue nogrotoBku / cneumansHocTb: 04.03.01 Xumuns
Oucunnnuna: dusmnyeckasa xmmms

dopma 0byyeHus: ovHas

Bua KOHTpon4: ak3ameH

Bua atTrectauun: npomMexyTovHas

KoHTponbHO-usmMeputenbHbin matepuan Ne4

1. NoHsATME KNCNOThI U OCHOBaHMA Mo AppeHnycy.
2. YpaBHeHue Tadens. KnHeTuka BbigerneHms Bogopona Ha pTyTHOM anekTpoae.

Mpenogasartenb K.X.H., gou. B.KO. KongpawwH



YTBEP>XIOAIO

3aBenytowmn kadegpon

dm3n4eckon xmmmm

O.X.H., gou,. O.A. Kosagepos
. .2020

HanpaeneHne nogrotosku / cneumansHocTb: 04.03.01 Xumus
OucumnnunHa: dusmnyeckas xmumms

dopma 06yyeHus: oyHas

Bua KoHTpons: ak3ameH

Bug atTrectauun: npomMexyTovHas

KoHTponbHO-nameputensHbin matepuan Ne 5

1. TpunoxeHne 3akoHa OENCTBYKOLMX MacC K npoueccaMm auccounauum u NOHHOro obmeHa.
HepocTtaTkun Teopun AppeHunyca.
2. YpaBHeHune batnepa-donbmepa. KoadpduumneHTtbl nepeHoca o 1 . Tok obmeHa.

lNpenogaeaTtenb K.X.H., gou. B.FO. KoHgpalimH

YTBEPXXOARKO

3aBenytowmi kadepomn

m3n4ecKon Xmmmm

O.X.H., gou,. O.A. Kosagepos
. .2020

HanpaeneHue nogrotoBku / cneumansHocTb: 04.03.01 Xumuns
Oucunnnuna: dusmnyeckasa xmmms

dopma 0byyeHus: ovHas

Bua KOHTpon4: ak3ameH

Bug atTectaumm: npomexyTodHas

KoHTponbHoO-usmMeputenbHbin matepuan Ne 6
1. OCHOBHbIE NOSNTOXEHWNSI TEOPUN KUCMOT U ocHoBaHun bpéHcTteaa-Jloypu. CpoacTteo

pacTtBopuTernemn K NPoTOHY.
2. Teopusa gudpdysmoHHOro nepeHanpsxeHus. JuddysnoHHbIn cnon HepHcTa.

Mpenogasartenb K.X.H., gou. B.KO. KongpawwH



YTBEPXOAIO

3aBenytowmi kadenpon

om3n4eCcKon Xmmmm

O.X.H., oou,. O.A. Ko3agepos
. .2020

HanpaeneHne nogrotoBku / cneunansHocTb: 04.03.01 Xumus
Oucunnnunna: dusmnyeckasa xmmms

dopma obyyeHus: ovHas

Bua KoHTpons: ak3ameH

Bug atTrectauun: npomMexyTovHas

KoHTponbHO-n3mepurtenbHbIi matepman Ne 7

1. ConpsbkeHHble KUCIOTHO-OCHOBHbIE Napbl. MpoTonutuyeckoe 1 aBToNpoOTONUTUYECKOE
paBHoBecusi. MloHHOe npoun3seaeHne Boabl. BoaoopoaHbii nokasartens.

2. BonbTamnepHble xapakTepuUCTUKN (NONsSipU3aLnOoHHbIE KpMBbIE) anekTpoaa B crnyvae
3amensIeHHOro nepexoda 3apsaa.

lNpenogaeaTtenb K.X.H., gou. B.FO. KoHgpalimH

YTBEP>XOARKO

3aBenyrowmin kadenpon

dm3n4ecKon Xmmmm

O.X.H., gou,. O.A. Kosagepos
. .2020

HanpaeneHne nogrotosku / cneumansHocTb: 04.03.01 Xumus
Oucunnnunna: dusmnyeckasa xmmms

dopma 0byyeHus: ovHas

Bua KoHTpons: ak3ameH

Bug atTectaumm: npomexyTodHas

KoHTponbHO-uameputenbHbin maTtepuan Ne8

1. Cuna K1CnoT U OCHOBaHUN B pa3HbIX pacTBoputensax. KOHCTaHTa KUCMIOTHOCTU N KOHCTaHTa
OoCcHoBHOCTW. CTeneHb NpoTonuaa (rmaponusa).

2. TMNonapusaumsa anektpoga. MNMonapunsyemMmocTb anekTpoga. MHOroctTagunMHOCTb 3NEKTPOOHbIX
npoueccos. [NepeHanpsikeHne cTagun nepexoga 3apsaa, anddysnmn, XMMMYeckon peakumu,
Kpuctannusaumu. NoHaTne o NMMUTUPYOLWLENn cTagumn aNeKTPOAHOro npolecca.

lNpenogaBaTtenb K.X.H., gou. B.KO. KongpawuH



YTBEP>XIOAIO

3aBenytowmi kadenpon

dm3n4eckon xmmmm

O.X.H., gou,. O.A. Kosagepos
. .2020

HanpaeneHne nogrotosku / cneumansHocTb: 04.03.01 Xumus
OucumnnunHa: dusmnyeckas xmumms

dopma 06yyeHus: oyHas

Bua KoHTpons: ak3ameH

Bug atTrectauun: npomMexyTovHas

KoHTponbHO-n3mepurtenbHbIi Mmatepman Ne 9

1. XUMUYECKMIA N 3NEKTPOXMMUYECKMIA NOTEHUManbl YacTuu. BonbTa-noteHuuwan. ManseBaHu-
noteHuyuan. NpuHumn M'b6ca-lyrreHrenma.

2. lMoTeHunomeTpus 1 ee BO3MOXHOCTU. OnpeaeneHne Yncen nepeHoca NoTEHLUNOMETPUYECKM
MEeTOA0M.

lNpenogaeaTtenb K.X.H., gou. B.FO. KoHgpalimH

YTBEPXXOAKO

3aBenytowmi kadepomn

hm3n4eckon xmmmm

O.X.H., gou,. O.A. Kosagepos
. .2020

HanpaeneHue nogrotoBku / cneumansHocTb: 04.03.01 Xumuns
Oucunnnuna: dusmnyeckasa xmmms

dopma 0byyeHus: ovHas

Bua KOHTpon4: ak3ameH

Bua atTrectauun: npomMexyTovHas

KoHTponbHO-usmMeputenbHbin matepuan Ne 10

1. MeXunoHHble B3aumoaencTasusa B pactsopax. NoHaTne TepmoguHaMmnyeckon akTMBHOCTU MOHa U
BbIOOp CTAaHO4APTHOro COCTOAHNA. CpeaHNn MOHHbBIM KOSMMULIMEHT aKTUBHOCTUN CPEOHSAS NOHHAs

aKTUBHOCTb.
2. MoTeHUuMoOMETpUs U ee BO3MOXHOCTU. OnpeaeneHne cTaHaapTHbIX 3NEKTPOAHbIX MOTEHUMAaNoB

noTeHUnomeTpn4yeCckmm MeTogom.

Mpenogasartenb K.X.H., gou. B.KO. KongpawwH



YTBEPXOARKO

3aBenytowmi kadegpomn

om3n4ecKon Xmmmm

O.X.H., gou,. O.A. Kosagepos
. .2020

Hanpaenexune nogrotoBku / cneumansHocTh: 04.03.01 Xumuns
Oucunnnuna: dusmnyeckasa xmmms

dopma 06yyeHus: oyHas

Bua KoHTpon4A: ak3ameH

Bug atTrectauun: npomMexyTovHas

KoHTponbHO-uameputenbHbin matepman Ne 11

1 . MNMpeanocbIinkn n BbIBOAblI TEOPUN PACTBOPOB CUITbHbBIX 3neKkTponntoB [ebas-Xiokkens.
2. ToTeHunoMeTpus U ee BO3MOXHOCTU. OnpeaeneHne KoapLNEeHTOB akTMBHOCTU MOHOB
NOTEHUNOMETPUYECKUM METOOOM.

lNpenogaBaTternb K.X.H., gou. B.KO. KongpawwH

YTBEPXXOAKO

3aBenytowmi kadepomn

hm3n4eckon xmmmm

O.X.H., gou,. O.A. Kosagepos
. .2020

HanpaeneHue nogrotoBku / cneumansHocTb: 04.03.01 Xumuns
Oucunnnuna: dusmnyeckasa xmmms

dopma 0byyeHus: ovHas

Bua KOHTpon4: ak3ameH

Bua atTrectauun: npomMexyTovHas

KoHTponbHO-n3amepurtenbHbii matepuan Ne 12

1. KucnotHo-ocHoBHble BydhepHble pacTBopbI.
2.Knaccudukaums anekTpoxuMmmniecknx uenen. dPnandeckme Lenu.

lNpenogaBaTtenb K.X.H., gou. B.KO. KongpawuH



YTBEPXOAIO

3aBenytowmi kadenpon

om3n4eCcKon Xmmmm

O.X.H., oou,. O.A. Ko3agepos
. .2020

HanpaeneHne nogrotosku / cneumansHocTb: 04.03.01 Xumus
Oucunnnunna: dusmnyeckasa xmmms

dopma obyyeHus: ovHas

Bua KoHTpons: ak3ameH

Bug atTrectauun: npomMexyTovHas

KoHTponbHO-n3mepurtenbHbin matepuan Ne 13

1. TpownsBeneHne pacTBOPUMOCTH N yCroBue ruapatoobpasoBaHns B pacTBoOpax.
2. Knaccudmkaumns anektpoxmmmyecknx uenen. KoHueHTpaunoHHble Lenu 6e3 nepeHoca u ¢
NepeHoOCcoM (KMAKOCTHBbIM COEANHEHMEM. ).

lNpenogaBaTternb K.X.H., gou. B.KO. KongpawwH

YTBEP>XOARKO

3aBenytowmi kadenpon

m3n4ecKon Xmmmm

O.X.H., oou,. O.A. Ko3agepos
. .2020

HanpaeneHne nogrotosku / cneumansHocTb: 04.03.01 Xumus
Oucunnnunna: dusmnyeckasa xmmms

dopma obyyeHus: ovHas

Bua KoHTpons: ak3ameH

Bug atTrectauun: npomMexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 14

1. OCHOBHble Me&XaHM3Mbl MIOHHOrO TpaHcnopTa. TepMoanHaMmMyeckue yCrnoBus BO3HUKHOBEHNS
andbdysnm, Murpaumnm, KOHBEKLUN.

2. Knaccudumkaums anekTpoxmMmmyeckux Lenen. Xmmmyeckue uenv 6e3 nepeHoca 1 ¢ nepeHocom
(*KMOKOCTHBLIM COEAMHEHMEM).

Mpenogasartenb K.X.H., gou. B.KO. KongpawwH



HanpaeneHne nogrotosku / cneumansHocTb: 04.03.01 Xumusa
Oucunnnuna: dusmnyeckasa xmmms

dopma obyyeHus: ovHas

Bua KoHTpon4A: ak3ameH

Bug atTrecTtauun: npomMexyTovHas

YTBEPXOAIO

3aBenytowmi kadenpon

om3n4eCcKon Xmmmm

O.X.H., oou,. O.A. Ko3agepos
. .2020

KoHTponbHo-namepurtenbHbin matepuan Ne 15

1 CooTHoweHne HepHcTa-3rHwTenHa. Juddysms B pacTBopax 3nekTponuTos. MNoHsaTre o

Anddy3nMoHHOM noTeHumane.
2. CTaHOapTHbIN BOOAOPOOHbLIN SMEKTPOA.

lNpenogaeaTtenb

HanpaeneHne nogrotosku / cneumansHocTb: 04.03.01 Xumuna
Oucunnnunna: dusmnyeckasa xmmms

dopma obyyeHus: ovHas

Bua KoHTpons: ak3ameH

Bug atTrectauun: npomMexyTovHas

K.X.H., gou. B.FO. KoHgpalimH

YTBEP>XOARKO

3aBenytowmi kadenpon

m3n4ecKon Xmmmm

O.X.H., oou,. O.A. Ko3agepos
. .2020

KoHTponbHO-uameputenbHbin matepuan Ne 16

1. Ponb AneKkTpoaa CpaBHEHUA. ManbBaHW4eckas uenb U NoOHATUE 3NEKTPOAHOro noteHumana.

CtaHpapTHbIN BOOOPOAHbIN 3MNEKTPOA.

2.2neKTponun3 kak HeCamonpPOM3BOSIbHbIN OKUCIUTENbHO-BOCCTAaHOBUTENBbHBIN NPOLEecC.

OnekTponuaep. AHoA v KaTod B 3NeKTponunsepe.

Mpenogasartenb

K.X.H., gou. B.KO. KongpawwH



YTBEPXOARKO

3aBenytowmi kadegpomn

hoM3n4eCcKon Xmmmmn

O.X.H., gou,. O.A. Kosagepos
. .2020

Hanpaenexune nogrotoBku / cneumansHocTh: 04.03.01 Xumuns
Oucunnnuna: dusmnyeckasa xmmms

dopma 06yyeHus: oyHas

Bua KoHTpon4A: ak3ameH

Bug atTrectauun: npomMexyTovHas

KoHTponbHO-n3ameputenbHbin matepuan Ne 17

1. OnemeHTbl TEOPUN anekTponpoBodHocTh [ebas-Xokkens-OH3arepa. dnekTpodopeTnyeckoe u
penakcaunoHHble TopMoxeHus. AdbdekTbl BuHa n Oebas-danskeHrareHa. dddekt Gapages.
2. AHogHas n kaToaHas 3awwmTa. MNMpoTtekTopbl. MHrIMBuTopbl KOPPO3uu.

lNpenogaeaTtenb K.X.H., gou. B.FO. KoHgpalimH

YTBEP>XOARKO

3aBenytowmi kadenpon

m3n4ecKon Xmmmm

O.X.H., oou,. O.A. Ko3agepos
. .2020

HanpaeneHne nogrotosku / cneumansHocTb: 04.03.01 Xumus
Oucunnnunna: dusmnyeckasa xmmms

dopma obyyeHus: ovHas

Bua KoHTpons: ak3ameH

Bug atTrectauun: npomMexyTovHas

KoHTponbHO-uameputenbHbii matepuan Ne 18
1. DnekTpuyeckas NpoBOAMMOCTbL PACTBOPOB 3NIEKTPONMTOB: yaeNbHas MonsipHasi, SKBUBaneHTHasl.

OnekTpryeckasn NoABMXHOCTb (3NEKTPONPOBOAHOCTb) MOHOB.
2. TepmoaMHaMmyeCcKne yCrioBusi OCyLLIECTBIIEHUS anekTponuaa. 3akoHbl Papages.

Mpenogasartenb K.X.H., gou. B.KO. KongpawwH



HanpaeneHne nogrotosku / cneumansHocTb: 04.03.01 Xumunsa
Oucunnnuna: dusmnyeckasa xmmms

dopma obyyeHus: ovHas

Bua KoHTpon4A: ak3ameH

Bug atTrecTtauun: npomMexyTovHas

YTBEPXOAIO

3aBenytowmi kadenpon

om3n4eCcKon Xmmmm

O.X.H., oou,. O.A. Ko3agepos
. .2020

KoHTponbHO-n3ameputenbHbin matepuan Ne 19

1. XMu4yeckme NCTOYHUKU TOKa.

2. [1BONHOM 3NEKTPUYECKNIA CNOKM Ha rpaHuLe MeTanna u pactesopa. EMKOCTb ABOMHOIO

ONIEKTPUYECKOro Crnos.

lNpenogaeaTtenb

HanpaeneHne nogrotosku / cneumansHocTb: 04.03.01 Xumus
Oucumnnnuna: dusmndeckasd xummsa

dopma obyyeHus: ovHas

Bua KoHTpons: ak3ameH

Bug atTrectauun: npomMexyTovHas

K.X.H., gou. B.FO. KoHgpalimH

YTBEP>XOARKO

3aBenytowmi kadenpon

m3n4ecKon Xmmmm

O.X.H., oou,. O.A. Ko3agepos
. .2020

KoHTponbHO-usmepurtenbHbii matepuan Ne 20

1. TMoTeHuMoMeTpus U ee BO3MOXHOCTU. OnpeaeneHve NpousBeaeHUs pacTBOPUMOCTU Mano-

pPacTBOPUMbIX SNMEKTPOJINTOB.

2. ConpsikeHHble napumanbHble aHOAHO-KaToAHblEe peakumun [Mpy koppo3suu]. MpuHumn
HEe3aBUCMMOCTM NapumnanbHbIX peakumin Ha CNoXHbIX anekTpoaax (PpymkuH, BarHep, Tpaya).

Mpenogasartenb

K.X.H., gou. B.KO. KongpawwH



YTBEPXOAIO

3aBenytowmi kadenpon

dmanyeckon xmmmm

O.X.H., oou,. O.A. Kosagepos
. .2020

HanpaeneHne nogrotosku / cneumansHocTb: 04.03.01 Xumus
OucumnnuuHa: dusmnyeckas xmumms

dopma obyyeHus: ovHas

Bua KoHTpons: ak3ameH

Bug atTrectauun: npomMexyTovHas

KoHTponbHO-n3mepurtenbHbin matepuan Ne 21

1. ONbITHbIE AaHHbIE NO BINUAHUIO Pa3NNYHbIX (AKTOPOB Ha 3NEKTPONPOBOAHOCTL PACTBOPOB.
AHOMarnbHasi 3MeKTPONPOBOAHOCTb MOHOB.

2. MNoTeHuMoMeTpUs 1 ee BO3IMOXHOCTU. OnpeaeneHne KOHCTaHT XMMUYECKOro paBHOBECUS!
NOTEHLUNOMETPUYECKMM METOOOM.

MpenogaBaTtesnb K.X.H., gou. B.KO. KongpawwuH B

YTBEP>XOARKO

3aBenytowmi kadeapon

dn3n4ecKon Xmmmm

O.X.H., oou,. O.A. Ko3agepos
. .2020

HanpaeneHne nogrotosku / cneumansHocTb: 04.03.01 Xumus
Oucunnnunna: dusmnyeckasa xmmms

dopma 0byyeHuns: o4Has

Bug koHTpons: ak3ameH

Bup atTectaumm: npomexyTodHas

KoHTponbHO-uamMeputenbHbii maTtepuan Ne 22

1. MNMpeaenbHas anekTpuyeckasi NOABWKHOCTb (NpeferibHasa 3NeKTponpoBOAHOCTL) MOHOB. 3aKOH
Konbpaywia. MNpasuno BanbaeHa-MNucapxesckoro.

2. Aocopbumsa n anekTpokanunnsapHble Kpuble. [loTeHuman HyneBoro 3apsga. YpaBHeHne
Jinnnmana.

MpenogasaTenb K.X.H., gou. B.KO. KongpawwH



YTBEP>XIOAIO

3aBenytowmi kadenpon

dm3n4eckon xmmmm

O A.X.H., gou,. O.A. Kosagepos
. .2020

Hanpaenexune nogrotoBku / cneumanbHocTh: 04.03.01 Xumnga
Oucunnnuna: dusmnyeckasa xmmms

dopma 06yyeHus: oyHas

Bua KoHTpon4A: ak3ameH

Bug atTrectauun: npomMexyTovHas

KoHTponbHO-n3ameputenbHbin matepuan Ne 23

1. PaBHOBeCHasi anekTpoxummnyeckas uenb. [Npasuna 3anucn. Hanpsekenne (34C)
3NEKTPOXMMUYECKOW LIENK, CBA3b C NOTEHLMaNamMm oTAenbHbIX 3NeKTpoaoB. AHOA M KaToa B
3NEKTPOXMMUNYECKON LIEMNMN.

2. OnEeKTPUYECKNIA TOK — Mepa CKOPOCTU 3NEKTPoAHON peakunn. KynoHomMeTpust n KyrilOHOMETpbI.
Bbixog no Toky.

lNpenogaesaTtenb K.X.H., gou. B.FO. KoHgpalimH

YTBEP>XOARKO

3aBenytowmi kadeapon

dn3n4ecKon Xmmmm

O.X.H., oou,. O.A. Ko3agepos
. .2020

HanpaeneHue nogrotoBku / cneumansHocTb: 04.03.01 Xumuns
Oucunnnunna: dusmnyeckasa xmmms

dopma 0byyeHus: ovHas

Bua koHTpons: ak3ameH

Bua atTrectauun: npomMexyTovHas

KoHTponbHO-usmMeputenbHbin matepuan Ne 24
1. OCHOBHOE ypaBHEHWNE ANEKTPOXMMNYECKON TepMOAMHaMUKN. YpaBHeHue 'mbbca-Ienbmronbua

ANA HAaNPSHKEHNS 9NEeKTPOXUMMUYECKOM Lienu.
2. MNMoTteHuunan koppo3un. Tok kKoppo3nn. [luarpammbl ABaHCa U UX 3HAYEHNE.

lNpenogaBaTtenb K.X.H., gou. B.KO. KongpawuH



YTBEPXOARKO

3aBenytowmi kadegpomn

om3n4ecKon Xmmmm

O.X.H., gou,. O.A. Kosagepos
. .2020

Hanpaenexune nogrotoBku / cneumansHocTh: 04.03.01 Xumuns
Oucunnnuna: dusmnyeckasa xmmms

dopma 06yyeHus: oyHas

Bua KoHTponA: ak3ameH

Bug atTrectauun: npomMexyTovHas

KoHTponbHoO-namepurtenbHbin Mmatepuan Ne 25

1. Knaccudpumkaumsa anekTpoaoB. ONekTpoabl NepBoro poga. AnekTpoabl BTOPOro poaa.
OKMCNUTENBbHO-BOCCTAHOBUTENbBHbIE ANEKTPOAbI. [[a30Bble aNeKTPoabl.
2. MogenbHble NpeacTaBneHnst 0 CTPOEHNN OABOMHOMO 3NEKTPUYECKOro Crog.

lNpenogaBaTternb K.X.H., gou. B.KO. KongpawwH

YTBEPXXOAKO

3aBenytowmi kadepomn

hm3n4eckon xmmmm

O.X.H., gou,. O.A. Kosagepos
. .2020

HanpasneHune noarotoBku / cneumansHocTb: 04.03.01 Xumunsa
Oucunnnuna: dusmnyeckasa xmmms

dopma 0byyeHus: ovHas

Bua KOHTpon4: ak3ameH

Bua atTrectauun: npomMexyTovHas

KoHTponbHO-nameputensHbin matepuan Ne 26

1. BopopoaHbin anektpon. KucnopogHbl anektpod. Auarpamma 3nekTpoXuMUYecKorn YCTONYMBOCTU
BOAbI.

2 BonbTamnepHble XxapakTepUCTUKM (BONbTaMmrnepHble KpMBbLIE) 3NeKTpoAa B Criyvyae 3amensieHHOM
andpdysun. MpeaenbHbii AN dY3NOHHBLIN TOK. 3ameaneHHas aguddysns npn KaTogHOM
BOCCTaHOBIIEHUN KUCMNOPOAA.

lNpenogaBaTtenb K.X.H., gou. B.KO. KongpawuH



YTBEPXOAIO

3aBenytowmi kadenpon

dm3n4eckon xmmmm

O.X.H., oou,. O.A. Kosagepos
. .2020

HanpaeneHne nogrotosku / cneumansHocTb: 04.03.01 Xumus
OucumnnuuHa: dusmnyeckas xmumms

dopma obyyeHus: ovHas

Bua KoHTpons: ak3ameH

Bug atTrectauun: npomMexyTovHas

KoHTponbHO-n3ameputenbHbin Matepuan Ne 27

1. OKNCNMTENBHO-BOCCTAHOBUTENbHbIE ariekTpoabl. [paBuno JlloTepa. XMHIMOPOHHLIN 3MEKTPOA.
2. Onpy3anoHHbIN NoTeHumnan n MeToabl ero yCTpaHeHus.

lNpenogaesaTtenb K.X.H., gou. B.FO. KoHgpalimH

YTBEP>XOARKO

3aBenytowmin kadpegpon

m3n4ecKon xmmmm

O.X.H., oou,. O.A. Ko3agepos
. .2020

HanpasneHue nogrotoBku / cneumansHocTb: 04.03.01 Xumuns
Oucumnnnuna: dusmnyeckasa xmumms

dopma 0byyeHus: o4Has

Bua koHTpons: ak3ameH

Bug atTrectauun: npomexyTovHas

KoHTponbHO-usmMeputenbHbin maTtepuan Ne 28
1. MoHOOBMeHHbIe MeMbBpaHbl 1 paBHoBecue [loHHaHa. MNoteHunan [JoHHaHa. loHCeneKTMBHbIE

anekTpoabl. Mem6paHHbIi noTeHuman. CTEKMSAHHbIN 3MEKTPOA.
2. OTKNoHeHus oT 3akoHoB Papages.

lNpenogaBaTtenb K.X.H., gou. B.KO. KoHgpawuH



19.3.2 MepeyeHb NpakTU4ECKUX 3aAaHNUN

19.3.4 TecTOBbI€ 3aA4aHUA

KomnnekT TectoB Ne 1

YTBEPXJIAIO
3aBenyromuii kadeapoit
(uznveckor XuMuu
I.X.H., JIOLL. 0O.A. Kozaznepos
__._.2020
Hampasnenune noarotoBku / cnenpansHocts 04.03.01 - Xumus
Jucnunnuna Ousudeckas XUMHs
dopma oOyueHns ogHas
Bun xoHTpOIS TECT
Bupn arrecranmu Texymast

KonTpoibHo-u3MepuTeabHbINH MaTepuan Ne 1
1. AHanuTudeckoe BBIpaKEHHUE MEPBOTO Havyalla TEPMOJHHAMUKH B TG PepeHINATBHOI opMe MOXKET OBITh 3aIMCAHO CICAYIOIINM

obpazom:
5Q =dU + oW .

OOBsacHUTE, TOYEMY IS 3JIEMEHTAPHBIX IPHPAIIEHUIT Q, U, W ucnomssyrorest pasubie cuMBOIBL.

2. JloxakuTe, 4TO TEIUIOTa U paboTa SBIIOTCS (QYyHKIMAME Iponecca. B kakoM M3 mponeccoB pabdoTa pacmMpeHus HIeanbHoro ra3 oOyaer
GoubIie:
a) B U30TEPMHUUECKOM;
0) B aqnadaTHIecKOM.
3. TloueMy cyIuecTBYeT pa3IHyue MEXIY TEIIOBBIMH () GEeKTaMi XMMHYECKUX PEaKLUi IIPY HOCTOSHHOM JIaBJICHHUH H IIOCTOSIHHOM
ob0beme?
4. DHTANBNNS XMMHYECKON peakIMy paBHa ee TEIUIOTe IIPH NOCTOSHCTBE:
a)V, T,
0)P, T;
B) MHbIC TAPAMETPBI U UX COYETAHNUS;
T') HUKOTIa HE paBHA.
5. Otnomenne Cp/Cy Beernma:
a) OOJIbIIIE SAMHUIIBL;
0) MCHBIIIC CTUHUIIBI;
B) PaBHO €JMHULIE.
6. TenoBoit 3pdexT XMMUIECKOI peakuy ¢ POCTOM TEMIIepaTyphl:
a) BCer/a MOBBIIIACTCS;
0) Bcerza yObIBaeT;
B) HE H3MEHSETCS;
T') MOXET KaK IOBBIIIATHCS, TaK M yOBIBATb.
7. 1 KakOH-TO COJM HEPTHs PaspyIICHHs KPHCTALUTMYECKON PEIIeTKH O0JIblle, 4eM CyMMapHas TEIJIoTa COJIbBAaTAllnl KaTHOHA U
aHnoHa (110 Moxyo). [Iporece pacTBOpeHMst COTH:
a) 9K30TEPMUYICH;
0) PHIOTEpMHUCH;
B) TEIUIOBO 3G (PEKT OTCYTCTBYET.
ﬂoqemy TCIJIOTa HeﬁTpa_ﬂMSL{HH CHJIBHBIX KHCJIOT OAHMHAKOBA, HO OTJIMYACTCA JIb TECIJIOThHI HeﬁTpanu3au1/11/1 CHaGbIX KHCIOT?

9. I[OKEDKI/ITC, YTO IJIs1 MOJISI UACAJIBHOI'O ra3a Cp - CV = R .

[IpenogaBarens K.X.H., go1. C.H. I'pymeBckas
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1. DHTpOIHS CaMOIIPOM3BOIBHOTO MPOIEcca B M30JIUPOBAHHON CHCTEME:
a) TIOBBIIIACTCS;
0) yObIBaer;
B) HE U3MEHSIETCS.
2. Ilpu HM30TEpPMHYECKOM CMEIICHUH I'a30B YHTPOIIHS:
a) MOBBIIIAETCS;
0) yObIBaeT;
B) HE M3MEHSETCS.
. Uro Gompmie sHTponHsA | MONb KPUCTAJUTMYECKOTO BELIECTBA WIIK SHTPONHUS 1 MOJIb €ro MapoB IPH TOH ke TeMmeparype?
4. Tlpu M30TEpPMHYECKOM PACIIMPCHUH HJCATBHOTO ra3a BHYTPEHHSS SHEprHs, Kak M3BECTHO, ocTaeTcs moctossHHOW. Toraa, cormacHo 1

W

Havdajlly TCpMOAWHaAMHKH, Q :W , T.C. BCA TCIJIOTaA, NOJABOAUMAA K rasy, n€pexoauT B pa60Ty. He MIPOTHUBOPECYUT JIM 3TOT BBIBO 2

Hayay TepMOJHAMUKH, yTBEPKAIOLIEMY HEBO3ZMOKHOCTB IOJIHOTO TPEBPALICHHUS TEIUIOTHI B paboTy?
5. O BO3MOXXHOCTH MPOTEKAHHSI XMMHUYECKOU peakinu B 3aKpbIToil cicteme npu P;T = Const crneayer cyauTh 1Mo 3HaKy H3MEHEHUSI:
a) SHTPOIIHH;
0) DHTAITBIINH;
B) sHepruun ['mb66ca.
6. ITokaxkuTe oOIINT BUJ 3aBUCMOCTH dHEpruu ['mb0ca OT eCTECTBCHHBIX MEPEMECHHBIX.
7. OHeprus ['mb0ca B X0/1e caMONIPON3BOIBHON XuMIdeckoi peakuuu mpu P; T =Const:
a) TIOBBIIIAETCS;
0) yObIBaer;
B) HE M3MEHSETCS.
8. IIpu moCTOsIHCTBE KaKUX MapaMeTpoB YObUIb SHTATIBIHNA XUMUYECKOH PEaKIK paBHA ee MaKCUMaJIbHOM Mojie3Ho! paboTe:
a)V,sS;
6)P,S;
B) MHBIE NApaMETPBI U UX COYETAHMSI.
9. B 4eM cXOJCTBO U pa3iuyus NOHATHI: QyHKINSA COCTOSHUS, XapaKTepUCTHYeCKash QyHKIMs, TepMOIMHAMUY eCKUil HOTeHIHan?

[Ipenonasarens K.X.H., go1. C.H. I'pymesckas

YTBEPXJIAIO

3aBemyromuii kKadenpoit

(uznveckol XuMHUH

JI.X.H., JOII. 0O.A. Kozaznepos
_ .. .2020

Hamnpagnenue moarotoku / crerpanbiocts 04.03.01 - Xumus
Jucuunnuna Ouznyeckas XuMus

dopma 00ydeHus ouHast

Bun xontpons rect

Bun arrecranmu texymas

KoHTpo/1bHO-u3MepuTebHbIi MaTepraa Ne 3

1. CTangapTHBIH XUMHYECKHI MOTEHIMA KOMIIOHEHTA OTIPEAENIeTCS:

a) Temrepatypoii T;

0) naBienueM P;

B) aKTHBHOCTBIO (KOHIIEHTpAIHeEH);

T') COUYETaHHEM ITUX ITapaMeTPOB.
2. CnpaBemBo s ypaBHenue [ n60ca-J{rorema 1isi XUMHYECKUX ITOTEHINANIOB?
3. B mporecce ocmoca uepes NomympoHULIAEMy0 MEMOpaHy MPOHUKAET:

a) PacTBOPEHHOE BEIIECTBO;



0) pacTBOpHUTEINE;
B) PacTBOp.

4. Kak u3MeHsSeTCcs XUMHYCCKHIA NOTEHIMAaJI KOMIIOHCHTAa B HPOLECCE CaMOIIPOU3BOJIBHOI'O MNEpEXoJa U3 OTHOM (1)331)1 B Jpyryro B

reTeporeHHoH cucreme:
a) MOBBILIACTCS;
0) yObIBacT;
B) HE U3MCHSCTCSI.
. B xakoM citydae pacTBOPHMOCTb ra3a B )KHIKOCTH OOJIbIIE:
a) B HIEATbHOM PacTBOPE;
0) NP MOJIOKUTENBHBIX OTKIOHEHHSIX OT UIeaIbHOCTH;
B) IIPH OTPHUIATEILHBIX OTKJIOHEHUSX OT HJICaTbHOCTH.

6. I[J'IS{ pacTBOpa BEHICCTBa AB PpacTBOPUTEIIC B BEPCH 3aKOH rerI/I Kaxk cBsi3anbl MEXKIAY coboit CTAaHAAPTHBIC XUMHUYCCKHUEC NMMOTCHIIUAJIbBI

BeIIeCTBa A B MapOBOi U KUAKOH (azax?

7. Ha nuarpamme cOCTOSTHHSI TEMIIEpPaTypa-coCTaB ABYXKOMIIOHEHTHOH CHCTEMBI UMEIOTCS TOUKH, A KOTOPBIX CTENEHb CBOOOIBI PaBHA

nByM. Kakomy uncimy paBHOBECHBIX (a3 OHa OTBEUACT:
a)1;0)2;8)3;r)4.

8. INouemy kpuBast cyomumanuu Ha P-T nuarpamme oTHOKOMITOHEHTHOH CHTEMBI BCeTAa Kpyde, YeM KpHBasi HCIIapeHHs?
9. INouemy HabOKAETCS KPUOCKOIMYECKUH 3 HeKT?
[Ipenonasarens K.X.H., gon. C.H. ['pymeBckas
YTBEPXJIAIO
3aBeyromuii kadeapoi
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KoHTposibHO-u3MepHuTeIbHBIH MaTepua Ne 4
1. Kak sneprus ['m66ca XuMIYeCcKol peakiiui U3MEHSETCs C POCTOM aKTHBHOCTH (KOHIIGHTPALIMH) HCXOIHBIX BEIECTB:
a) TIOBBIILIACTCS;
0) yObIBaeT;
B) HE U3MEHSETCS.
2. Kax sHeprus 'nb0ca XuMmaeckoi peakiinu U3MEHSETCS C POCTOM TEMITePaTyPhI:
a) TIOBBIIITAETCS;
0) yObIBaeT;
B) HE H3MEHSETCS;
T') MOXET MEHSTBCS CIIOKHBIM 00pa3oM.
3. KoHcraHTa paBHOBECHs XUMHYECKOIl Peakuy C POCTOM TEPMOJHMHAMHUYECKOI aKTHBHOCTH UCXOIHBIX BELIECTB:
a) TIOBBIIIACTCS;
0) yObIBaer;
B) HE U3MEHSETCS.
4. KoncTaHTa paBHOBECHS] XUMHIECKOH PEAKIINH NU3MEHSIETCS C POCTOM TeMIIepaTyphL:
a) TIOBBIIIAETCS;
0) yObIBaeT;
B) HE U3MEHSETCS;
') OTBET 3aBHCHT OT 3HaKa TEIIOBOro 3ddekra.
5. C pocTOM KOHIICHTPALIMK PEareHTOB PaBHOBECHBIN BBIXO MPOIYKTOB XUMHYECKOI peaKinu:
a) TMOBBIIIACTCS,
0) yObIBacT;
B) HE U3MEHSETCSL.
6. C yBenu4eHHEM JaBIE€HHUS PAaBHOBECHBII BBIXOJ] MPOIYKTOB XMMHUUECKOH PEaKIIH:
a) TIOBBIIIACTCS;
0) cHMXKaeTcs;
B) HE MEHsETCS;
r) MeHsercs 0oJee CIOXKHBIM 00pa3oM.
7. Kak u B Kakux pCakuugaXx AaBJICHUE MOXKET IMOBJIMATH HAa BBIXOI HpOﬂyKTOB?
8. Bcer/a I CyIIeCTBYeT pasiidie Mex 1y KoHCTanTaMu paBHoBechs K p H KC ?
9. Hanmmure BbIpa)keHHs Uil 3aKOHA JIefiCTBUS Macc.

IIpenonasarens K.X.H., gou. C.H. I'pymesckas
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1. Jmst caMONIpOM3BOJIBHOTO TEUSHUS] XMMHUYECKOH pEeakIMi HeoOXOAMMO, YTOOBI NPOM3BENEHHE XMMHUYECKOTO CPOACTBA A M CKOPOCTH
peakin V ObL10:
a) paBHO HYIIIO;
0) GoJbIe HYJIS;
B) MEHBILIE HYJIS.
2.. Jlng XapakTepUCTHKY PaBHOBECHS XMMHYECKOH peakMi He0OX0AMMO BhINOJIHEHHE ycioBusa A-V =0, rae A - XUMHYecKoe
CPOACTBO, V - CKOPOCTh XMMHYECKOH peakiui. KakuM TpeGOBaHUAM 3TO yCIOBHE COOTBETCTBYET:

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

3. DHeprus akTHBAlLlMM XUMUYECKOI PEaKIMH C POCTOM TEMIIEpaTyphbI:
a) BCEra MOBBIIIACTCS;
0) Bcerna yObIBaeT;
B) HE U3MEHSETCS;
T') MOXET MEHSThCS OoJee CIIOKHBIM 00pa3oM.
4. CKopOoCTb XUMUYECKOH pPeaKkuy IPH YBEIMUCHUH €€ SHEPTUH aKTUBALHH:
a) TIOBBIIIACTCS;
0) yOnIBaeT;
B) HE H3MEHSETCS.
5. XuMudeckas peakius IpoTeKaeT Yepes MocienoBareibHble cragui. CKOpOCTh PEakIMH B LIEJIOM ONpEACIsIeTCs apaMeTpaMu:
a) caMmoii OBICTPOH cTaaum;
0) caMoii MeIUICHHOI CTa M,
B) HE 3aBHCHT OT [TapaMeTPOB OTAENIBHBIX CTAINN.
6. Kaxkas craaus cuuTaeTcst JMMHTHPYIOLIEH B CHCTEMaXx MapajuielIbHBIX U OCIE0BATEIbHBIX PeaAKIHH?
7. MosKeT JI1 NOPSIOK peakiuy ObITh HyJIEBBIM, APOOHBIM, OTPULATEIBLHBIM?
8. O6cyaunTte MpaBUIIBHOCTD YTBEPKICHHS; MOCKOJIbKY KAaTaJIU3aTop HE 3alIUCHIBACTCS KaK PeareHT B CYMMapHOM CTEXHOMETPHYECKOM
YPaBHEHHH XUMHUYECKOIl PEaKIMH, KOHLIEHTPALUS KaTaIM3aTopa He MOXKET BXOJUTh B KHHETHYECKOE YPaBHEHHE.
9. KakoBa posib MaKpOKHHETHYECKUX MPOLIECCOB B FETEPOreHHOM Kartasn3se?

IIpenonasarenn K.X.H., go11. C.H. I'pymieBckas
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1. Kakoe u3 yTBep:KACHUN HEBEPHO:

a) BHyTpEeHHHUIT oTeHnral (Ga3sl CyMMHPYETCSI U3 BHEIITHETO U TOBEPXHOCTHOTO;

0) BHewHui noTeHIMan a3kl CyMMHUPYETCsl U3 BHYTPEHHEro I aibBaHH-TIOTEHIMaNa Ha rpaHuIe (a3;

B) ["anpBaHK-TIOTEHIIMAT HA rpaHuLEe (a3 cyMMupyeTcs 13 BosibTa-noTeHIMana 1 Ckauka JABYX MOBEPXHOCTHBIX IIOTCHIMAJIOB.
2. Kakasi U3 sideeK JUisi ONPEIENCHUs YKCel MepeHoca HOHOB MeToJoM I'mrropda 00s3aTesibHO TpeOyeT — OmpeneseHHs IPOIyIIEHHOTO
9NIEKTPHYECKOTO 3apsija:

a) ¢ Cu-anomoM u Pt-xatomom;

6) c Pt-anonom u Pt-xatonom;

B) 00¢;

T) HU OJTHA HE TpeOyeT.
3. B conbBaTHOI 060J10UKe KaKOTO U3 IByX HOHOB C Z1 =Z2 COJEPKUTCS OOJbIlEe YUCIO0 MOJIEKYJT PACTBOPHTEISA:

a) y uoHa ¢ OOJBIIUM KPHCTAIUIOXUMHYECKAM PaIdyCOM;

0) y HOHA C MEHBIINM KPHCTAJUIOXUMHUIECKUM PaIiyCcoM;

B) HE 3aBHCHT OT pa3Mepa HOHa.
4. Kakoe u3 yTBep>KJeHUI BepHOE:

a) IBOWHOI NIEKTPUYECKUH CITOH BO3HHUKAET M3-32 MMOSIBIICHNMS [ ajbBaHU-TIOTEHIMANA Ha rpaHune das;

6) ["axpBaHK-IOTEHIIMAT BO3HUKAET B XO/€ MIPOCTPAHCTBEHHOTO pa3/IelIeHHs JJICKTPUIECKHX 3apsI0B Ha TpaHHuIle (a3;

B) 00a BEpHEIL.
5. Ilpouecc 37eKTPONUTUYECKON AUCCOLMAIMU COJM OIMCBHIBAETCS YpaBHEHUEM: KA=v:K#+v_AZ" Kakas TepmoauHamuyeckas
AKTHBHOCTb MOJKET OBITH OI[CHEHA YKCIIEPUMEHTAIIBHO:

a) comu (an);

0) cpenHe-HOHHAs (ax);

B) KaTHOHa (a+) WM aHWoHa (a-).
6. Kaxas u3 cucTeM HpeAcTaBisieT PAaBHOBECHBIH OKUCIIUTENBHO-BOCCTAHOBUTEIIBHBII AJIEKTPOI:

a) Cu | Cu*, Cu?;

6) Pt | Cu*; Cu?;

B) Pt | Ag*, Cu®.
7. B teopun JleOas-Xiokkenas CpenHe-MOHHOTO Kod3((HIMEHTa aKTHBHOCTH pa3Mmep "HOHHOH aTMochepbl" (mebaeBckuil paamyc
9KPAHUPOBAHHMS) C POCTOM KOHIIEHTPALIUH HOHOB:

a) maJlacT;

0) pacTer;

B) HE M3MEHSETCS.

8. Hanpspxenwue neru M1 | L1 || L2 | M2 Gonbiie Hyist, a e Mz | L2 || L1 | M1 menbine nyns. Kaxas u3 neneii 3anicana BEpHO:
a) mepBas;
0) BTOpAs;
B) HU OJIHA.
9. TIpu 298 K nonHble npousseieHus Bob! U 3THinoBoro ciupta Kw(H20)=10"2* 1 Kw(C2HsOH)=10%. B HeifTpansHOM BOIHOM H
3TAHOJILHOM PACTBOPAX OJIMHAKOBOM KOHIIEHTPAIMU KAKOH-TM00 CHUIILHOM COH:
a) pH(H20)>pH(C2HsOH);
6) pH(H20)<pH(C2HsOH);
B) pH(H20)=pH(C2HsOH);
10. Kakoe u3 ciieayromux BeIpaKeHH He siBisieTcs: ypaBHeHrneM [ 1b06ca-I enpMmromnbiia:

a) AH=AG-TAS; 6) AH= —zFE+2FT[ dE ) B) 00a.
dr ),

11. MomsipHast 3I€KTPOIPOBOAHOCTE PAaCTBOPA IIEKTPOIUTA YBEIHMIUBAECTCS C POCTOM TEMITEpaTyphl. OTO 00YCIIOBICHO TTIaBHEIM 00pa3zoM:
a) I3MEHEHHEM MEXaHU3Ma IIePEeH0Ca HOHOB;
0) CHIDKEHHEM KHHEMaTHIeCKOH BSI3KOCTH;
B) U3MEHEHUEM JUIICKTPHIECKOI IPOHUIAEMOCTH.
12. Tok obmena snekrpoxumuyeckoit OX,Red-peaxiun:
a)He 3aBHCHUT OT aKTHBHOCTEIl peareHToB;
0) 3aBHCUT OT aKTUBHOCTH 000OMX PEareHTOB;
B) 3aBUCHT OT aKTUBHOCTH JIMILIb OJJHOTO U3 PEarcHTOB.

IIpenonaBaTens K.X.H., gou. B.IO. Konapamux
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1. KoHCTaHTa M CTENEHb IUCCOLUALIUH 3IEKTPOJIUTHYECKOM JMCCOLMALMK CIa00r0 SJIEKTPOIINTA CBA3aHbl cooTHomenneM: K=a?C/(1-a). ITo
Mepe pocTa KoHLeHTpauuu pactBopa C uro mpomsoiizer ¢ K:
a) yBEIHMYHUTCS; 0) YMEHBIINTCS; B) HE U3MCHUTCS.

2. TIpu nuddy3um KaTHOHA ¥ AHMOHA B BOJHOM PAaCcTBOPE CHIILHOTO 3JIEKTPOJIUTA CKOPOCTH JBH)KCHUS HOHOB OYEHb OBICTPO
BBIPAaBHHBAIOTCS. JTO CBA3AHO:
a) ¢ BeIpaBHHBaHUEeM KodddurmentoB nuddy3un noHoB;
0) c BEIpaBHUBAHUEM HX KOI((HUIIMEHTOB TPEHHUS;
B) C HAJIOXKEHHEM MHTPAIIHOHHOTO IT0TOKA, BEI3BAHHOTO TpaueHToM Au(dy3rnoHHOTr0 NoTeHnuana, Ha qud$y3HoHHEIN TOTOK;
T) ¢ 00pa3oBaHNEM MOHHBIX JBOIHUKOB.
3. B xakux pactBopurensx nonsl HsO* u OH™ He 0011a1a0T aHOMAJIBHO BBICOKO# 3JIEKTPOIPOBOJHOCTBIO:

a) IPOTOQIIIBHBIX; 0) IPOTOTCHHBIX; B) alpOTOHHBIX.
4. Bo3HHKAET JH ABOIHOM SIIEKTPUUECKHUHA CIION Ha TPAHHUIIE TUIATHHBI ¢ a0COIIOTHO YUCTOH BOJIOM:
a) na; 0) HeT; B) BO3HHUKAET, HO OBICTPO HCYE3aeT.

5. Kakoif 13 mapameTpoB THApaTaliy OTAEIBHOIO HOHA MOYKET OBITh ONPEAeNeH SKCIEPUMEHTAIBHO:
a) peaJbHas TEIUIOTa THAPATALIH;
0) XMMHYeCKas TeIIoTa TUIpaTalvy;
B) HU OJIMH.
6. [ToTeHan Kakoro U3 3JIEKTPOAOB HE 3aBUCHUT OT pH cpenpr:
a) BOJIOPOJIHOTO;
0) XHHTUAPOHHOTO;
B) KaJIOMEIFHOTO;
T) CTEKJISTHHOTO.
7. Kakoe u3 ycioBuii BBIOOpa CTaHJAPTHOTO COCTOSIHUS A7 KOMIIOHEHTOB PAacTBOPA JIEKTPOJIUTA SIBIISETCS] BEPHBIM:

0 0 0 0 0 0
a)a9¢a+:a_; 6)a3:a+¢a_;
0 0 0 0 0 0
B)dy =a, =a_; r)33¢a+¢a_.
8. Ha ocHOBe KaKoro coequHEHH MOXET OBITh H3TOTOBJEH 3nekTpon |l pona, oOpaTumelid mo nonam Br:
a) LiBr; 0) KBr; B) AgBr.
9. st pactBopa 1 mons/n NazSOs + 1 mons/1 H2SO4 nonHas cuna paBHa:
a) 4 MoJIB/1m; 0) 5 Mounb/m; B) 6 MOJIB/IL.

10. Kakoe n3 BelpakeHHI JaeT BeNUuHHy [ anbBaHU-TIOTEHIMANA Ha TpaHuLe (a3, ecin Ha Hell UIeT 3IeKTPOXUMHYecKast PeaKiys:

1 - -\ 1
2) G, :_;{Z(“ivi)ﬁ —Z(Hi"i) } %) a/p :_E Zi:(uivi)ﬁ —Zi:(uivi)“

1 B
_ ~ ~ \a
B 8uip =" ()= ()
zF i i
11. CrannapTHBIA JIEKTPOIHBIA TOTEHINAN BOAOPOAHOTO 3JEKTPOAA MOJNAraloT PaBHBIM HYJIIO MIPU:

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

12. VnenvHas DJICKTPOIPOBOAHOCTL BOJHOI'O paCTBOPa CUJIBHOI'O 3JIEKTPOJIMTA C POCTOM €I'0 KOHICHTPALlMK BHadaJ€ pacTeT, a 3aTEM
cHmkaetcs. [losBnenue Y4acTKa CHUXKXCHUS O6yCJ’lOBJ’ICHOZ

a) HU3MCHCHUEM MEXaHNU3Ma MUT'PAIITMOHHOIO IEPEHOCA;
6) M3MEHEHUEM YHCIIa HOCUTEIEH 3apsiaa;

B) HapacTaroluM BIUSIHUEM MEKNOHHBIX B3aPIMOZ[eI71CTBPII7L

IIpenonaBaTens K.X.H., gou. B.1O. Konnpamnn
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1. DHeprus Kakoro M3 MEXYaCTHUHBIX B3aMMOJACHCTBHI B pacTBOpe 3JIEKTPOIMTa Haubolee PEe3KO 3aBUCHT OT PACCTOSHHUA MEXIY
JaCTUIAMHU:

a) IUIIOJIb-AUTIOJIBHOTO;
0) MOH-TUITOJIBHOTO;
B) HOH-HOHHHOTO.
2. NoH-nonHOE B3auMo ieiicTBue mpu audGy3un HOHOB B PACTBOPE SJICKTPOJIUTA:

a) IPOSIBIIIETCS CHIIbHEE, YEM IIPU MUTPALHY;
0) mposiBisieTcs caabee, 4eM MPU MUTPALAH;
B) BOOOIIE HE HTPAET POJIH.
3. Paznnuarorcst 1 HanpsDKEHUST SIIEKTPOXHUMHUYECKUX IIeTeit:
(-)Pt|M1|L|Mz, Pt(+) m (-) Pt| Mz | Mz1|L| Mz, Pt(+)
a) 11a;
0) Hert;
B) Pa3IMYalOTCs 10 3HAKY, HO HE 110 BEIUYHUHE;
T') Pa3IMYaroTCsl KaK 10 3HAKY, TaK U 110 BEJIUYMHE.
4. Pa3nuuue MeXIy XUMHYECKMM H 3JIEKTPOXMMHYECKHM MOTEHIHATIAMH HOHOB i-T0 COPTa 0053aTeNbHO HY>KHO YYHTHIBATh NP OMUCAHHH
PaBHOBECHBIX TPOIIECCOB:
a) B 00beMe pacTBOPA AIIEKTPOJIIHTA;
0) Ha TpaHHUIle pa3ielna MPOBOIAINX (a3;
B) B 000HX CITyJasx.
5. OnexrponoM I pona sBisercs:
a) Ag | AgCl|Cl; 6) H* | Hz; B) Ag*| Ag; r) Cu?* | Cu*.
6. KoapuimeHT akTHBHOCTH MIOHA € POCTOM €TI0 KOHILIEHTPAIUK B pacTBope:
a) BCeTaa MOBBIIIAETCS;
0) Bcerna yObIBaer;
B) HE H3MEHSETCS;
T) CHIDKaeTcs, a 3aTeM BO3pacTaeT.
7. CpenHsisi SHeprysl KakKuX B3aMMOJEHCTBHH SIBIsIETCS 00beKTOM pacueTa B Teopun Jlebast-Xrokkes:
a) MOH-MOHHBIX; 0) MOH-TUITOJIBHBIX; B) JIMIIOJIb-TUITOJIBHBIX.
8. bydepHbIM zeficTBIEM 0011a1aeT CMeCh OKcalaTa Kajlus C
a) COJISTHOM KHCIIOTOI; 0) JIMMOHHOH KHCIIOTOiA;
B) IIIABEJIEBOM KUCIIOTOI; T') YKCYCHOM KHUCIIOTOM.
9. B peaknuu nporommtraeckoro pasHoBecuss CHzCOOH+H2F2 = CH3COOHz + HF2™ ponb kucioT urparot:

a) CH3sCOOH u HaF2;
6) CHsCOOHz u CH3COOH,;
B) H2F2 1 CH3COOH:;
r) HoF2 u HF2 .
10. B 0OCHOBHOM ypaBHEHHH 3JIEKTPOXUMHUYECKOM TEPMOJUHAMUKH JJIS HANPSDKEHHS ralbBaHUUECKO 1eru BennurHa AG mpencTaBliser:

a) cBoOOIHYI0 dHepruto ['mdbca aHOAHOI peakiuy;

6) cBoGOAHYIO 3Hepruio ['n60ca KaToJHOM peaKiuu;

B) cBOOOIHY0 dHepruto ['ndoca OpyTTO-XMMHIECKOM peaKkiyy.
11. CusnpHO pa30aBliCHHBIC BOJHBIC PACTBOPHI CNAOBIX KUCIOT (KOHCTaHTHI auccormanuu Ki un K2) MMeEOT OfHY M Ty XK€ MOJSIPHYIO
koHueHTpanutio. Ecim K1>Ko, to:

a) pH1>pHz; 0) pH1<pHz; B) pH1=pH2;
12. Hanpsxenue uernn Cu / Cu?* / Hg(Cu), Cu:
a) MOJIOXKUTEIIBHO; 0) OTpULIATENBHO; B) PaBHO HYJIIO.

[IpenogaBarens K.X.H., gou. B.}O. Konapammx
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®opwma 0by4eHns oyHas

Bup koHTpons Tect

Bup atTecTauum Tekywas

KoHTponbHO-u3MeputenbHbIN MaTepuan Ne 4
1. KoHcTaHTa rHApoH3a CONH Cla0boi KUCIOThI M CHIIBHOIO OCHOBAHHS OIHKCHIBACTCS COOTHOLICHHUEM:
a) Kr=Kw/Kucc;
0) Kr=Kw-Kucc;
B) Kr= Kmucc/ Kw;
2. ITpy TOMOIIY KaKOTO JIEKTPOJA HENb3s! IOTEHIOMETPHUYECKH ONPEASIUTh KOHIeHTparuto pactBopa HCI :
a) CTEKJISTHHOTO;
0) XUHTUAPOHHOTO;
B) PTYTHOCYJIB(ATHOTO.

YTBEPXJIAIO
3aBenyromuii kadheapoi
(uznveckor XuMHUH
0O.A. Kozanepos

_ . .2020

. CrangapTHast INIOTHOCTb TOKa 0OOMeHa 1) IByX pa3sHbIX HOHHO-METANIMYECKUX JIEKTPOoAOB paBHa 10~ A/cM” u cm®. Kakoit u3 aTux
3.C 0 10 103 A/em? u 103 A/em?. K

QJICKTPOAOB XapaKTECPU3YETCs MOBBIIMICHHBIM ITOJIAPU3ALNMOHHBIM COIIPOTUBJICHUEM CTAaAUH IIEPEXO0Ja 3apsaa:

a) c HuskuM 1) ; 0) c BeicoKHM 1y ; B) He 3aBUCHT OT 1.
4. TlosiBNeHKE ABOHHOTO AIICKTPHYECKOTO CIIOS HA TPAHMUIIC pa3jielia MeTall- BOJHBII PAaCTBOP AJICKTPOIUTA 00YCIOBICHO:
a) pacCTBOPCHUEM METaJIA; 0) amcopOIKeii HOHHBIX KOMIIOHEHTOB PacTBOPa;
B) ajicopOumel MOJIEKyJT BOJIBI; T') BCEMH STHMH IPHYHHAMHU.

5. UeM NpUHIUIHATBHO OTIMYAOTCS XUMUICCKUE [IETTH OT KOHIICHTPAIMOHHBIX
a) HATMYUEM WM OTCYTCTBHEM CKayka IMOTEHIMANA Ha TPAHUIIE pa3elia pacTBOPOB;
0) XapaKTepoM TeMIIepaTypHO! 3aBHCUMOCTH HAIIPSDKCHHUS LICTIH;
B) pa3IM4MeM METAUIOB aHO/A M KaToa;
T') IOPSIIKOM 3aIFCH 3JIEMEHTOB LICTIH.
6. K xakoMy THITy OTEHIIMAIOB OTHOCHTCS TOTeHIMan JloHHaHA:
a) BonpTa-notenmmar;
0) [NanbBaHU-IOTEHIIMAT;
B) 9JIEKTPOIHBIN MOTCHIIHAT;
T') peabHBIN TOTEHIHAI.

7. DddexTsl AMeKTPOPOPETHUECKOTO W PENAKCAHOHHOTO TOPMOYKEHUSI MPU MUTPAllid WOHOB B PAcTBOpPE DIIEKTPOIHUTA C POCTOM €ro

KOHIIEHTPAIHH:
a) HapacTaroT;
0) cHmKaOTCS;
B) KOMIICHCHPYIOT JAPYT APYyTa.

8. Ha KaTOI[HOﬁ nonﬂpmaunox—moﬁ KpI/IBOﬁ HEMOABUXKHOI'O DJICKTPOAa 06Hapy>1<eHa 00J1aCTh OTHOCHUTEJILHON HE3aBUCHMOCTH IJIOTHOCTH
TOKa OT NEPCHANPSXKECHUA, IPUYEM BPALICHUE DJICKTPOAa MPUBOAUT K POCTY IJIOTHOCTH TOKaA. Kunernka KaTOZ[HOﬁ pCaKkuuu:

a) nuddysronHas;
0) PIEKTPOXIMHUIECKas;
B) XUMHYECKas;
I') KPUCTAJUTH3AIIMOHHAS.
9. TTo mepe Hachienus BoaHoro pactBopa KCI kiciopogom ckopocTb KOPpO3UH MEJTH:
a) He MEHSIeTCS, 0) pacrer; B) Majiaer.

10. Ilpasuno Konspaymia AO = V+A+ + V_A_ MIPUMEHSIETCS K PaCTBOPaM CUJIbHBIX 3JIEKTPOJIMTOB:

a) MOOBIX KOHIICHTPAIIHH;
0) pa30aBJICHHBIM;
B) KOHLIEHTPUPOBAHHbIM.
11. K kakomy Trny ¢usndeckux meneit orHocurces temb (—)Pt, Cuaayy | Cu* | Cugoo), Pt (+):
a) rpaBUTAIIMOHHAS;
0) aJuIoTpOITHAS;
B) Kpuctayutorpaduueckas.
12. Dddext Dapaznes B crabbIX IEKTPOIUTAX O0YCIOBIICH:
a) U3MEHEHHEM MOJABMKHOCTH HOHOB C HAPSDKCHHOCTBIO AJIEKTPHIECKOTO MOJIS;
0) M3MEeHeHHeM CTeIEeHH TUCCOLMAIMH C HAPSDKEHHOCTBIO OIS,
B) M3MCHEHHEM ITOJIBHKHOCTH HOHOB C YaCTOTOI IIEPEMEHHOTO TOKa;
') ©3MEHEHHEM CTEICHH JIHCCOLMALIMY C YaCTOTOH TOKa.

[IpenogaBarens K.X.H., go1. B.}O. Konapammx



19.3.4 3apaHusa ANA KOHTPONbHbIX pabdoT

KoHTponbHas pa6oTa Ne 1
1. Haiiti cTaHAapTHYIO MOJISPHYIO SHTAJIBITHIO 00pa30BaHUs aMMHaKa Ha OCHOBAaHWHU JIaHHBIX O
peaxiusx B razoBoii dasze:

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

Monb !

6) ANH,+30,=6H,0+2N,, A H,q, =—1530,26 2

Mmonw "

2. Okcun prytu muccounuupyer mo peakmuu 2HgO(tB.) I 2Hg(r.) + O2(r.). IIpm 693 K

naBiaeHue nuccoryanuu  paBHo 51596 Ila, a mpu 723 K — 107991 Ila. Paccumrarh: 1) KOHCTaHTBI
paBHOBECHSI IIPU 3TUX TEMIIepaTypax; 2) SHTaJIbIuI0 quccounanuu 1 moins HgO.

KoHTponbHas paboTta Ne 2
1. Ipenenvhas MmossipHas saektpornpoBoaHocTh pactBopa KCIOs mpu 18°C  cocrasisier
122,7-10* Om Im2-moms L. Yneino riepeHoca uoHa ClO, paBHO 0,479. Haiitu ipeaesbHbIE 2JIEKTPUUECKUE

MMOJBU>)KHOCTH MOHOB B PAaCTBOpE.

0
2. Berauciants ES, 1,0,

nis peakuuu Oz + 2H30" + 2¢” = H202 + 2H20, ecnu s peakuuii O2

0

+4H30" + 4e = 6H20 Eg o =1,229 B; H0, + 2H30" + 2¢ = 4H20 B |y o =1,776 B.

19.3.5 Tembl KypcoBbIXx paboT

ONEeKTPOOKNCNEHNE OPraHNYeCcKoro BeLecTBa Ha MeTanIMyeckom Unm CniaBHOM 3fekTpoae
ONeKTPOXMMUYECKNe CBOMCTBA BOAHbLIX PAaCTBOPOB OPraHNYECKUX KNCIOT
ONeKTPOXMMNYEeCcKne CBOMCTBA BOAHO-OPraHMYecKnx pacTtBOPOB OpraHNYeCcKnx KUCnoT
ONEeKTPOXMMMYECKNE CBOMCTBA BOAHbLIX PACTBOPOB HEOPraHNYEeCKMUX KUCMOT

KoHCTaHTbl paBHOBECUSI NEKTPOXMMUYECKNX NPOLLECCOB

Koppo3anoHHoe noBeaeHne MeTansoB 1 CNnNaBoB B BOOHbIX pacTBOpax

Koppo3noHHOe noBeaeHe MeTannoB U CNNaBoB B BOOHO-OPraHNYEeCKUX pacTBopax
OnddyanoHHas KMHETUKa KaTOQHOMo ocaXaeHnsa metanna
AHOOHOE pacTBOpeHMe chfasa B BOOHOM pacTBope
0. Onpepenenne  koadbpuumeHTa  guddysmm  MOHOB  MeTanla B BOAHbIX  pacTBopax

3NEKTPOXMMUYECKMMIN METOAAMM
. [anbBaHU4eckne anemeHTbI

BO~NOOMWNE

[EnY
=

19.3.6 Tembl pedepaToB
Pechepat Ne 1
MpUHUMNBI XUMNYECKON KUHETUKMN.
deHoMeHonornyeckas KMHeTuka.
KuHeTu4eckunin 3akoH AeNCTBYHOLLMX MacC.
Jinmutnpytowas cragus.
KnHeTuka NpoCTbIX XMMUYECKUX peakumi.
KnHeTnKa CrRoXHbIX XMMUYECKUX peaKLUi.
MpuHUMN kKBa3ucTaumoHapHocTn boaeHwTenHa-CemeHoBa.
3aBNCUMOCTb KOHCTaHTbl CKOPOCTM OT TEMMEpaTypbl.
YpaBHeHune AppeHunyca. JHeprusa aktmsaumu.
0. NoBepxHOCTb NOTEHLMANbLHOW 3HEPrUun.
11. Teopus NnepexoaHOro COCTOSAHUS.
12. Teopunsa akTMBMPOBAHHOIO KOMIMIEKCa B NPUMEHEHMN K MOHOMOSEKYNAPHBIM peakumnsam.
13. Peakunn B pactBopax.
14. O6wme NnpuHLMNbI KaTanmsa.
15. [OMOreHHbIN KaTanua.
16. KNCnoTHO-OCHOBHbIN KaTanus.
17. ABTOoKarTanms.
18. eTeporeHHbIN KaTanms.
19. AKTMBHOCTb W CENEKTUBHOCTb KaTann3aTtopoB..
20. DHeprus akTMBauumn KaTannmTUYeCKNX peakuumn.

BOooOo~NoORLNE



21. Teopus mynbTUnnetos banaHanHa.
22. Teopusi akTuBHbIX aHCcambnen Kobosesa.

PechbepaT Ne 2
1. MNMoHATNE KNCNOTbI N OCHOBAHWUSI B COBPEMEHHOW XUMUM.
2*. dnccoumanms KUCnoT U OCHOBaHUI B pa3baBneHHbIX BOAHbLIX pacTBOpaXx.
3. ConbBaTtauus (rmgpartaumsi) u conbBaTHas (rmgpaTHasi) obonoyka noHa.

4* MaTemaTnyeckuin annapaT Teopun pacTBOPOB CUSbHbIX 3reKkTponuTos [e6as—Xiokkens.
5. BydepHbie pacTBOpbI: Knaccudmkaums, ctabunmampyemoe 3HadeHne pH, bydepHasa eMKoCTb,
npuMeHeHue.

6. CTyneHyaTas guccoumaums KUCNoT B pacTBOpax.

7. CTyneHyaTtas guccoumaums KOMMNEeKCHbIX COeAMHEeHU B pacTBOpax.

8. 'maponus conen: NpUYnHbLI, TEpMOgMHAMNYECKOEe OnucaHne, BNsSHUE pasnnyHbiX akTopoB.

9. BKkcnepumMeHTanebHoe onpeaeneHne KOHCTaHT MOHHbLIX paBHOBECUI B pacTBoOpax.

10. Teopusa kncnoT n ocHoBaHnn bpéHcTeaa-Jloypu n coBpemMeHHas CMHTETMYECKaa HeopraHnyeckas
XUMUS.

11. NpOTOHHbIE 1 anPOTOHHbIE PACTBOPUTESIN B COBPEMEHHOWN XUMUMU.

12. CTpoeHmne OBONHOrO ariekTpudeckoro crosi no LtepHy u no Npamy.

13. lNMonyyeHne 1 TpakTOBKa ANEKTPOKaNUMMSPHbIX KPUBbIX.

14. OCHOBHOE YypaBHEHME 3NEKTPOXMMUYECKON TEepMOOMHAMUKM W MPUMEpPbl €ero npakTU4ecKoro
NCNONb30BaHWS.

15. MexaH13Mbl U KUHETUYECKNE 3aKOHOMEPHOCTU BblAENEeHNa Bogopoaa Ha pa3Hblx MeTannax.
Koppo3sus ¢ BogopoaHow genonsipMsaumnen.

16. MexaHn3Mbl BOCCTaHOBMNEHUSA MOMEKYNAPHOro KUCNopoaa B KUCHbIX U LWenoYvHbIX cpeaax. Kopposus
C KncrnopogHom genonapusaumen.

17. OcHOBHbIE NOMOXEHWS M BbIBOALI TEOPMM 3aMeIeHHOro nepexoaa 3apsaa. BogopoaHoe
nepeHanpsikeHne Ha pTyTHOM afekTpoae.

18. OCHOBHblE NONOXEHUSA U BbIBOALI TEOPUM AU PY3NOHHOIO nepeHanpsbkeHns. KuHetuka
BOCCTaHOBIIEHUS MOSEKYNAPHOIO KACNOPOAa Ha UHEPTHbLIX MeTannax.

19*. Knaccuyeckas 1 coBpemeHHast hopMyMPOBKI MPUHLIMMA HE3ABUCUMOTO NPOTEKAHNS 3NEeKTPOAHbIX
NPOLIECCOB Ha CMOXHbIX dneKkTpoaax.

20. MNpocTble 1 CNOXHble 3NEKTPOAb! B 9NIEKTPOXUMUN. DNEKTPOXUMUYECKNA MEXAHU3M KOPPO3Un
MeTarnmnos.

21. CoBpeMeHHble NpeacTaBeHnst 0 NaCCUBHOM COCTOSIHUM MeTasnsoB.

22. Koppo3susi MeTanmnoB B KOHTaKTe.

MpumeyaHue. 3g8e3doukoll (*) ommeyeHbl membl MoebILeHHOU mpydHocmu.

19.4. MeTtoauyeckue matepuanbl, onpegensiowme npoueaypbl OLEHUBAHUA 3HAHWUW, YMEHUN,

HaBbIKOB U (UNX) ONbITa AEATENIbHOCTU, XapaKTepu3yoLKuX 3Tanbl hpopMUpoBaHUA KOMNETEeHLUN
OueHka 3HaHWA, YMEHUA U HaBbIKOB, XapakTepusyllas aTanbl (POPMUPOBaHUSA KOMMNETEHUMN B

pamKax U3y4yeHus ANCunninHbl OCYLLECTBNAETCA B XOAE TEKYLLEN U NPOMEXYTOYHON aTTecTaumn.

Tekywan artrectaumsi NpoOBOAUTCA B COOTBETCTBUM C [lonoxeHneM O Tekywen arrectauum
obyyatowwmxca no nporpamMam  Bbicwero obpasoBaHus  BopoHexckoro - rocygapcTBEHHOro
yHuBepcuTeTa. Tekyllas aTTectaums NpoBOANTCS B pOpMax: YCTHOro onpoca (MHAMBUAyarnbHbIM onpoc,
dpoHTanbHas ©Gecepa, [oknagbl); MUCbMEHHbIX PaboT (KOHTPOMbHble, nabopaTopHble paboTbl);
TECTUPOBaHUS; OLIEHKM pe3ynbTaToB MpaKTMYEecKon pestenbHocTn (KypcoBasi paborta). Kputepun
OLEHNBaHUSA NpMBEAEHbI BbiLLE.

lMpomMexyToyHas aTTecTaunsa NpoBOAUTCA B COOTBETCTBMM C [loNoXeHMem O MNpOMEXYTOYHON
aTTecTtaumm obyyaroLmnxcs No nporpaMmmam BbicLero obpasoBaHus.

KoHTponbHO-n3MeputenbHble MaTepuanbl MPOMEXYTOYHOW aTTecTaumm BKA4YawT B cebs
TeopeTuyeckue BOMPOCHl, MNO3BONANOLINE OUEHUTb YPOBEHb MOMYyYEeHHbIX 3HAHWMW U CTeneHb
COPMMPOBAHHOCTM YMEHUA W HaBblkOB B o06nactm dwusnyeckon xumun. [lpyu  oueHnBaHum
NCNONb3YTCH KONUYECTBEHHbIE LUKarbl OLeHOK. Kputepum oueHnBaHns npuBedeHbl Bollle.

Mpn peanusaumMm OUCUMNIIMHBI C MPUMEHEHWEM AUCTAHUMOHHbIX OBpa3oBaTesibHbIX TEXHOOrnin
OLEHKM 3a 9K3ameH/3ayeT MoryT ObiTb BbICTaBfEHbl NO pe3ynbTaTtaM Tekylwen arrectauuu
obyuaroLerocd B cemMecTpe.



