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1. ]_Ie.lll/l, 3alaviM 1 IINIAHUPYEMbIE PE3YJIbTATbI Oﬁy‘IEHl/IH 0 JUCIHUILINHE I]lens
OUCUURTIUHBL COCIOUM 8 YOPMUPOBAHUU U PAZBUMUU Y 0OYUAIOWUXCSL TUYHOCTIHBIX U
npogheccuoHANbHBIX Kayecms, No360aa0wux obecneuums guinonanenue mpebosanuii ®I'OC BO ¢
yuemom ocobenHocmell Hay4Ho-00paz08amenbHOU WKOIbl YHUsepcumema u aKmyaibHblx
nompeoHocmell polHKa mpyod 8 Kaopax ¢ 6blCUUM 00pA308aHUEM 8 COOMBEMCMBUL C
HanpasieHuem n0020MoBKI.:

CNOCOOHOCMU ~ NPUMEHSMb  3HAHUA — 3AKOHOMEPHOCMeEU  XUMuu  Npu  peuleHuu
npoeccuonanvbubix 3a0ay, YMeHus NposooUmMd AHAIU3 U 00pabOmMKYy HAYYHO-MEXHUUeCcKol
uHgopmayuu Ha OCHOBe MEOPEMUYECKUX NPeOCMAGIeHUll  XUMUU, YMEeHUs NPOBedeHUs.
CMAaHOAPMHBIX UBMEPEHULl U 0OPAbOmKU Pe3yTbmamos SKCNepuUmMeHmada;

K ocnoenvim 3a0auam oceoenusn oucyuniunvl « Xumusy ciedyem omHecmu: - H0020Mo8Ka
CMyOeHmo8 K 0esimenbHOCIU 8 COOMBEMCMBUU C K8ATUDUKAYUOHHOU XAPAKMEPUCTIUKOU
bakanaepa no HanpagIeHuio;

- popmuposanue obujemexHuuecKux 3HaHUll U YMeHUl no OAGHHOMY HaNPAGIeHUuIo, -
yeneHanpasieHHoe npuMeHerue 6a306biX 3HAHUL 8 0ONACMU XUMUU 8 NPOPDECCUOHATLHOU
oessmenvHoCmu,

- U3YYeHue u pazeumue NPAKMuUYecKUx HABbIKO8 NO 8ONPOCAM, CEA3AHHBIM C NPUMEHEeHUeM
OCHOBHBIX XUMUYECKUX 3AKOHO8, 3aKOHOMEPHOCHIEl NPOMEKAHUSA XUMUYECKUX peakyull /i peuleHus
KOHKDEMHbIX NpAKMu4eckux 3a0ay 6 obnacmu 3KCHiyamayuy mpaHcnopmHO-mexHoN02UYeCKUX
MAWUH U KOMIILEKCO8.

ITnanupyemole pesynomamut 00yyeHUs: 3aKIIOUAIOMCA QOPMUPOBAHUU Y 00yUaAIOUe2ocs
HeobXx00umMo20 00vema 3HaHull 8 0OIACMU XUMUU, A MAKHCE HABBIKOG NPUMEHEHUsL SMUX 3HAHUU 015
PeeHUsi NPaKMu4ecKux 3a0au.

OO6yueHure 1o JUCHUILIMHE « XUMHUS» HAMPaBJIeHO Ha (pOpMUpOBaHUE Yy 00ydarOIIUXCs



CIICAYIONIUX KOMITCTCHITHI:

HBIC 3HAHUS, MIpEBpAILE HU.
METObI MaTe
MaTH4YeCKOTO
aHali3a u
MO
JIeTTUPOBAHU
1 B
npodeccruo
HaJILHOM Jiest
TEJIbHOCTHU

Kon u HNuaukaropbl IlepevyeHb MIAHMPYEMBIX Pe3yJabTAaTOB
HauMe AOCTHIKE HUS 00y YeHHs MO JMCUUILTHHE
HOBaHUe KOMIIETEeHLIUH
KOMIIeTeH Ui
OIIK-1 Cno HOIIK-1.3 3HATH:
cobeH Onpenenser * OCHOBHBIE KJIaCChl HEOPTAHUUECKUX
pUMe HATh BO3MOKHBIE CO €AMHEHUI, OCHOBHBIE ITOJIOKEHHUSI CO
ecre HaIPaBJICHUS XUMHUYIC BPEMEHHOM TEOPUU CTPOEHHUS aTOMa,
CTBEHHOHAyY CKHMX B3aUMOJICHCTBHIA, TEOPUH XUMHUUYECKOMN CBA3H,
9 KOHCTAHTbI SHEPTreTUKU W KUHETUKH XUMHUYECKUX
HBIE M 00 PaBHOBECH:A peaKumii, Xu MU4ECKOTO PaBHOBECHS,
HIEUHXEHEP XUMHUYECKHUX oOmrne cBoi

CTBa PacTBOPOB, CBOMCTBA PaCTBOPOB
3JEKTPOIUTOB, 3AKOHOMEPHOCTH
MPOTE KaHUSI SJIEKTPOXUMUYECKUX
MPOIIECCOB;
* OCHOBHBIE XUMHYECKHE TTOT0KEHM, 3a
KOHBI, CBEJCHHMS, HEOOXOAUMBIE IS
MPUMEHEHUS B KOHKPETHOM
MpeIMETHONW 00IacTH SKCIUTyaTaliuu
TPAHCIIOPTHO TEXHOJIOTUYECKUX
MallliH 1 KOMILIEK COB.
yMeTh:
* OnpenensiTh BO3MOKHBIC HAITPaBICHUS
XHMHYECKUX B3aUMOCHCTBUM, KOH-




CTaHTHI PABHOBECHS XUMHYECKHUX TP
BpaIllcHUH, MPUMEHATh 3HaHUs QyHa
MEHTAaJIbHEIX OCHOB, ITOAXO/bI U
METOJbI XWMHHU TIPH U3YICHHUH JAPYTUX
JIHACIIA
IJINH;

* IPUMEHSTH 3HAHUS QyHIaMEHTATBHBIX
OCHOB, IOAXObI U METOAbI XUMHH B
podeCCHOHATBHOM IeATeTbHOCTH.

BJIA/IETh:

* MaremaruyeckuM anmapaToM U HaBbI

KaMU UCTIOJIb30BaHMS COBPEMEHHBIX

MOAXOJA0B M METOAOB XUMHU K
OIKca HUIO, aHAJIH3Y,
TEOPETUIECCKOMY U IKC
MEePUMEHTATLHOMY UCCIICIOBAHUIO U
MOJICITUPOBAHUIO XUMUIECKUX
CHCTEM, SIBJICHUW M MPOLIECCOB B
o0beMe, HE0O XOAUMOM IS
OCBOCHHS HayK O MaTepH
anax, QyHIaMEeHTaIbHBIX U
MPUKIIATHBIX OCHOB
MaTepraIOBEICHUS M TEXHOJIO
THIl MaTepUaoB, UCIOIL30BAHUS B
po (peccuoHaNbHOU NeATETLHOCTH;

* HaBBIKAMH HCIIOIH30BAaHUS COBPEMEH
HBIX TOJX0Z0B U METOJIOB XHUMHU K
OTIM CaHUIO, aHAJIU3Y,
MOJICITMPOBAHUIO XU MUYECKUX
CUCTEM, SIBJIEHUM U IIPOLIEC COB B
00BbeMe, HEOOXOIMMOM HCII0IB30
BaHMS B PO ECCHOHAIBHOM
EATEIBEHO CTH.

2. MecTo TMCUMILTHHBI B CTPYKTYpPe 00pa30BaTe/ibHOIl POrpaMMbl

JucuuniauHa OTHOCUTCA K oOs3aTtenbHOM yactu Omoka bl «/lucuurmimusber  (MOmyIm)»
b1.1.8.5. «Maremartuueckue U €CTECTBEHHO-HAyYHbIE NUCIUIUIMHBD) OCHOBHOW 0Opa3oBaTeNbHOM
MPOTPaMMBbI CTICIIHAIUTETA.

«XuUMUs» B3aUMOCBsI3aHa JIOTUYECKHU, COJIEPKATETbHO U METOAUYECKHU CO CIETYIOUUMU
aucuuruHaMu 1 npaktukamu OOIT:

B o6s3arensHoit yactu (b1.1.):

— MareMaTuueckuil aHaIn3;

- OU3MKa;

- MarepuanoBeeHue;

- be30nacHOCTh KU3HEACATEIbHOCTH;

- TexHonorKs KOHCTPYKIIMOHHBIX MaTepUalIOB.

3. CTpyKkTypa M coaepkaHue JUCHUIINHBI



OO01mmast TpPyI0eMKOCTh JUCIUTUIMHBI COCTABISAET 3 3a4eTHHIX eArHUIIBI (108 gacoB).

3.1 Buabl y4eOHO# padoThl H TPYI0EMKOCTh
(mo popmam oOyueHus1)
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3.1.1. Ounas Gpopma o0OyUeHHMS
Ne Bupa yueOHoii padoTsl Kosnuyect Cemectp
n/n BO 4aCOB
1 AyIMTOpPHBIE 3aHATUA 32 1
B tom uncre:
1.1 Jlekuuun 16 1

1.2 | CemuHapckue/paKTHUYECKUE 3aHATHS - -

1.3 JlaGopaTtopHbIe 3aHATHS 16 1

2 CamocrosiTesqbHast paboTa 76 1

B toMm uncie:

2.1 MIPOMEKYTOYHOE TECTUPOBAHUE 24 1
2.2 | pelleHue pacueTHBIX 3aJa4 110 BapUaHTaM 24 1
2.3 MOATOTOBKA K JTa00OpaTOpHBIM paboTam 28 1
3 IIpomexkyTouHasi aTTecTALUSA
3ager/nud.3a4uer/IK3aMeH 3ayer 1
Hroro 108 1

3.2 TemaTu4ecKuil IJIAH U3Y4YEeHU S TUCHUIINHBI
(o popmam oOyueHMs)

3.2.1. Ounas popma o0OyUeHHs

n/n

Pasnenni/Temsl TpynoemkocTth, yac
AUCHUTLIUHBI

AynutopHas padora
Be c
oea

Ca
MOC

TOA




Jlexum | mpakTy | pHBI Ilpa | JbH
Hu YyeCcKHUe e KTH as
q
Cemu | 3aHs pab
cKas
naP THS ora
noar
Kue/ JIab
OTOB
opa K
T
1 Pa3nea 1. Beenenue. OCHOBHEIE 3aKOHEI
U TIOHATHS XUMUHU
1.1 Tema 1. OcHOBHEIE 2 2 10
CTEXMOMETPUUYECKNE 3aKOHBI XUMUU
1.2 | Tema 2. CtpoeHue atoma. 2 8
[Teproguueckuii 3ak0H U
NepuoAnYecKasl CUCTeMa 3JIEMEHTOB
(I1CH) J.1.
Meuneneena.
1.3 Tema 1. Xumndeckas CBSI3b U 2 2 8
CTPOCHHE MOJIEKYI
2 Pasznen 2. OcHOBBI
XHMHYeCKOH
TEePMOIMHAMHUKH
2.1 Tema 1. Tepmoxumust 2 2 10
3 Pa3nen 3. XumMnueckass KHHETHKA
H KaTaJu3
3.1 | Tema 1. XumMuueckast KHHETHKA U KaTaJIN3 2 4 10
4 Pasnen 4. PactBopsl
4.1 | Tema 1. PactBopsl. CriocoObI 2 2 10
BBIPaXXEHHSI KOHILEHTPAILMU PACTBOPOB.
5 Paznea 5. Dnexkrpoxumus
5.1 | Tema 1. DneKTpOXMMHUYECKHUE POLIECCHI 2 2 10
5.2 | Tema 2. Koppo3us u 3aliuTa METaJIOB 2 2 10

n CIIJIaBOB




Hroro 16 16 76

3.3 Conep:xanue QU CHUNINHBI

Pa3nen 1. Beenenue. OCHOBHBIC 3aKOHBI M IOHATHUS XUMHUH
Tema 1. OCHOBHbBIE CTEXMOMETPUUECKUE 3aKOHBI XUMHUH. 3aKOH COXpPAHEHUS] MaTepUH, 3aKOH

MOCTOSIHCTBA COCTaBa, 3aKOH SKBUBAJEHTOB. ['a30Bbie 3akoHBI. 3akoH ABoraapo. IIpumenenue
OCHOBHBIX 3aKOHOB XMMUU K KOJHMUYECTBEHHBIM pacueTaM IO ypaBHEHUSM PEaKIuu.

OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COCAMHEHMIA: OKCH/IbI, OCHOBaHMs, KMCIOTHI U conu. Mx
KIIaccuUKaIus, HOMEHKJIaTypa U XUMUYECKHE CBOMCTRA.

OKHCIUTENbHO-BOCCTAHOBUTEbHBIE peakiuu. CTeneHb OKucaeHus. Baxkueiine okucauTenu
u BocctaHoBuTenu. CoOCTaBJICHUE YPaBHEHHUM OKUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX PEAKIIUN.
Knaccudukaius OKUCIUTETHHO-BOCCTAHOBUTEIHHBIX PEAKIIUN.

Tema 2. Ctpoenne atomoB. Ilepuonnuecknii 3axkon /.M. MenneseeBa

KBanToBO-MexaHnueckas MOJENIb CTpOEHUs atoma. YpaBHeHue [1nanka. YpaBHenue BoiHsl e
bpoitns. Ilpunmun  HeompeneneHHOcTH. YpaBHeHuwe IllpeawHrepa u  BOJHOBBIE  (YHKITUH
AJIEKTPOHOB.

KBaHnToBbIe uyHmcna. [7aBHOE KBaHTOBOE 4YHCIO. ODHeprerudeckue ypoBHH. OCHOBHOE M
BO30yXJIeHHOE cocTosiHuEe atoma. OpOHUTallbHOE KBAaHTOBOE YHCIO. DHEPreTUYecKrue MOTypPOBHH.
®opma aroMHbIX opOuTaned. MarHuTHoe KBaHTOBOE 4HCIIO. AToMHble opOuTanu. OpueHTanus
aTOMHBIX opOuTaseit B mpoctpancTBe. CiiMH 3MeKkTpoHa. CIUHOBOE KBAHTOBOE YHUCIIO.

IIpuHnun HauMesslned dSHepruu. IIopsAIOK 3amoigHEHUs DHEPreTUYECKUX YPOBHEU U
IIOYPOBHEM B MHOTOWIEKTPOHHBIX aromax. IIpaBunmo KireukoBckoro. IIpmHnmm Ilaynm.
MakcuManbHOE KOJIMYECTBO 3JIEKTPOHOB HAa JHEPreTHYECKOM YPOBHE, IOLYpPOBHE M aTOMHOMN
opoutanu. IlpaBmwio XyHma. DJIEKTPOHHOE CTPOCHHE MHOTOXJIEKTPOHHBIX aTOMOB W HOHOB.
CewmeiictBa s-, p-, d- u f- smemenToB. Mx pacmonoxkenue B nepuomudeckon cucteme J[.W.
Menneineena.

[Teprognueckuii 3aKoH U nepuoandeckas cucrema aneMeHToB . . Menaeneesa. [lepuoasl u
rpynmel. CTpoeHHE MEepHOIUYECKOM CHUCTEMbl M CTPOSHHE JIIEKTPOHHOM OO0OJOYKHM aroma.
DNEeKTPOHHBIE aHAJOTU. ATOMHBIE TTapaMeTpbl. ATOMHBIE U MOHHBIE PAaUyChl. DHEPIHsI HOHU3ALUU
(MOHM3AIMOHHBIA  TOTEHIIHAN). CpomctBO K DJIEKTPOHY.  DIEKTPOOTPHUIIATEIHHOCTH.
[lepnoanyHOCTh B MUBMEHEHUH aTOMHBIX TAPAMETPOB U XUMUUYECKUX CBOMCTB 3JIEMEHTOB.

Tema 3. Xumuueckass cBsi3b. KoBaneHTHas CBsi3b W ee cBoWcTBa. (OCHOBHBIE
XapaKTEPUCTUKN KOBAJEHTHOM CBS3M: DHEPIUs (SHTAJIbIMS) CBSI3U, AJIMHA, KPAaTHOCTh, BaJEHTHBIIN
yIol, MONSAPHOCTh CBs3M. OOMEHHBIH U JTOHOPHO-aKIENTOPHBIA MEXaHU3MBI 00pa30BaHUs
KOBQJIEHTHOW CBsi3u. Metonq BaneHTHbIX cBsa3edl. Curma- u nu-cBs3u. IlpeacraBnenus o
rHOpHUIN3AIMA aTOMHBIX OpOHWTANieil TpPU ONMHUCAHWUHM TEOMETPUYECKOM KOH(PHUTypaIrii MOJICKYI.
JIMnoNbHBIA MOMEHT CBSI3U U TUTIOJIbHBIA MOMEHT MOJIEKYJIBI.
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HonHas cBs3b 1 ee cBoicTBa. MeTtammyeckas CBsA3b. MEKMOJIEKYIISPHBIE B3aUMOIECHCTBHUS.
[Tpupona mexxmonekynsipHbix cuil. Cunbl Ban-nep-Baanbca. Bonoponnas cesazb. Pazged 2.
OCHOBBI XUMHY€CKOIl TEPMOAMHAMMKH

Buytpennsisi sHeprus u SHtanbnus. IlepBoiii 3akoH TepMomuHaMHKU. TeroBod 3¢dekT




XUMHUYECKON peakuuu. TepMoxumHueckue ypaBHEHUs peakuuidl. CTaHAapTHbIE SHTAIbINU
o0pa3oBaHMsl XMMHYECKUX coequHeHui. 3akoH I'ecca u cienctBust u3 Hero. PacueT craHgapTHBIX
TEIJIOBBIX 3(PPEKTOB XUMHUUYECKUX peakiuid. BTopoit u TpeTuit 3akoHbl TepmoauHaMuku. [ToHsTHe
00 PHTPONHUHU U €€ U3MEHEHUH B XMMUYECKHUX MpeBpalieHusX. JHeprus [ md6ca u ee n3MeHEeHHE B
XUMUYECKHX TMporeccax. Kpurepuil caMONpoU3BOJIBHOIO MPOTEKAHHWS XMUMHYECKHUX pEaKIUil B
M300apHO-U30TEPMUIECCKUX YCIOBHUSIX.

Paznes 3. XumMuveckass KHHETUKA M KATAJIH3

CKOpPOCTh TOMOTE€HHBIX XUMHUYECKMX peakuuid. @DakTopbl, BIMAIOIIME HA CKOPOCTh
XUMHYECKON peakiuu. 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOM peaklUd OT KOHIIEHTpalui
pearupyromux BemiecTB. (OCHOBHOW 3aKOH XHWMHUYECKOW KWHETHUKH (KHHETUYECKUW 3aKOH
neiictByronmx  Macc). Koncranta ckopoctu. Kunernueckoe ypaBHenue. [lopsimok u
MOJIEKYSIPHOCTD peakui. OCHOBHOM 3aKOH XUMUYECKON KUHETUKHU I TETEPOTEHHBIX PEaKLIUM.

3aBUCHUMOCTh CKOPOCTH pPeakluu OT Temreparypbl. TemnepatypHbiii K03 GULUeHT ckopocTu
peakuu. YpaBHeHHe AppeHnyca. DHEpPIus akTUBALUH.

[loHsiTHE O TOMOT€HHOM U T€TEPOr€HHOM KaTaJlu3e.

Xumunyeckoe paBHoBecue. OOpaTtumble U HeoOpaTuMble peakuuu. KoHcTaHTa XMUMHUYECKOTO
paBHOBecus. Cmenienne nonoxkeHus paBHoBecus u npuHiun Jle Illarense - bpayna. Xumnueckoe
paBHOBECHUE B T€TEPOr€HHBIX CUCTEMAX.

Pasnen 4. PacTBopsl

Omnpenenenue u KinaccupuKanms pacTBOpoB. PacTBopeHue kak (pU3NKO-XMMHYECKUH MpoLecc.
ConbBaranust u rugpartanus. PactBopumocts. CriocoObl BhIpaKeHHS KOHLIEHTPALlMM PACcTBOPOB.
PacTBOpBI 37EKTPOIUTOB U HEAIIEKTPOIIUTOB.

3akon Paynsa. Uneanpnbie pactBopbl. KosummratuBHble cBoicTBa pacTBOpoB. [loHmxkeHuHe
TEMIIEpaTypbl 3aMEp3aHMsl M TOBBILIEHWE TEMIIEpaTypbl KHUIIEHUS pacTBOPOB. AKTHBHOCThb
KOMIIOHEHTa PacTBOpa, K03(ppUIMeHT aKTUBHOCTH.

Bonneie pacTBOpbl 25€KTPOIUTOB. KOIMYECTBEHHBIE XapAKTEPUCTHKU SJIEKTPOIUTUYECKON
JUCCOLMAIMU: CTENEeHb JMCCOLMALNK, KOHCTaHTa JMCCOLUMAlIMU. 3aKOH pa3BelaeHus OcTBanbpaa.
N3oTonnveckuii KOdQGUIIMEHT, €ro CBsI3b CO CTENEHbI0 aucconuanuu. OcoOEHHOCTH BOIBI Kak
pactBopuTens. Bomoponuslii mokazarens cpenst (pH).

l'unponus coneit. MoHHO-MONEKYIApHBIE U MOJIEKYJSIPHBIC YpaBHEHUS ruaponn3a. CTerneHb
TUIPOJIN3a, KOHCTaHTa ruaponnsa. HeoOparumelil ruaposnus.

PaBHOBecCHE «ManoOpacTBOPUMBIN NEKTPOIUT — HACBIILIEHHBIN pacTBOp». [IponsBenenue
PacTBOPUMOCTH. YCJIOBHS BBINAJACHUS U pACTBOPEHUS OCAJKA.

Pa3znes 5. OCHOBBI JIEKTPOXUMHH
Tema 1. DileKTpoXuMHYecKHe MPoLecChI

Omnpenenenue u Ki1accupuKaIys MEKTPOXUMUIECKUX npoiieccoB. [lonsTue 00 anekTpogHoM
noreHmuane. ['anpBanndeckuii anemeHT Jannansa-Axkoou. CTaHAapTHBIN BOJOPOIHBIN AIIEKTPOI.
VYpasuenue Hepucra. Pacuer OJ]C ransBannueckoro aneMenTa. OKUCIUTEIBHO
BOCCTAHOBHTEJIbHBIN NOTeHIMAN. HarpaBieHue npoTekaHus OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkumii. [Tonsipu3zanms 3JIEKTPOIOB.
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XUMUYecKre UCTOUHUKH ToKa. ['anpBaHndeckue 31eMeHThl. TOIIMBHBIE SIEMEHTHI.
AKKYMYJSTOPBI.

DJEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN MPOLECC. DIEKTPOIU3 C PACTBOPUMBIMHU
Y HEPaCTBOPUMBIMHU aHO/IaMU. 3akoHbl Dapajes.



Tema 2. Koppo3usi u 3a1uuTa MeTaJJI0B U CIJIABOB
Krnaccudukanus KOppO3HOHHBIX MPOIECCOB. DNEKTpoxXuMHUeckas kopposus. Kopposus ¢
KHUCJIOPOJHOW U BOAOPOAHON aenonspuzauueid. KoHTakTHas Koppo3us. DIEKTPOXHUMHYECKas
KOpPPO3HsI MaJIOyIJIEPOAUCTOM cTau.
Xumuyeckasi kopposus. ['a3oBast Kopposus. XuMudeckas KOppo3us B KHUIKHX
HERJIEKTPOJIUTAX.

MeToab! 3alMTHI OT KOPpO3uu. 3anuTHas atmocdepa. MTHrubutops! koppo3uu. 3aiuTHbIE
HOKPBITHS: METAIINYECKUE, HEMETAJUINYECKHE. DINEKTPOXUMUYECKAs 3alIUTA.

3.4 TeMaTuKa CEeMMHAPCKUX/MIPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHH
3.4.1. JlabopaTopHble 3aHATHS

Pasnen 1. OcHOBHBIE CTEXMOMETPUYECKNE 3aKOHBI XUMUHU

Jlabopamopnas paboma Nel. Texnuxa 6e3onacnocmu npu pabome 6 XUMUUECKo
nabopamopuu. 3HaKomMcmeo ¢ 1abopamopHbvim 060pyO008aAHUEM.

Jlabopamopnas paboma Ne2. Pacuem O1uHbl XUMUYECKOU C853U

Pa3nen 2. OCHOBBI XUMUYECKON TEPMOJUHAMUKI

Jlabopamopnas paboma Ne3. Dnepeemuueckue 3¢hhexmol Xumuieckux peaxyuil

Paznen 3. Xumuueckas KHHETHUKA U KaTaJln3

Jlabopamopnas paboma Ne 4. Ckopocms xumuyeckux peakyuii. Xumuueckoe pagnogecue

Paznen 4. PactBopsl

Jlabopamophas paboma Ne5. Pacmeopwi 31eKkmponumos

Jlabopamopnas paboma No6. OxucaumenbHo-80CCMaHoO8UmMeNbHble PEaKyuu

Tema 5. OCHOBBI ANIEKTPOXUMUH

Jlabopamopnas paboma Ne7. Pao nanpsagjceHuil Memanios u 31eKmpoxXumMuyeckas KOpposusl

Jlabopamopnas paboma Ne8. Dnexmponus pacmeopos 31eKmpoiumos

3.5 TemaTuka KypCcOBBIX IPOEKTOB (KypPCOBbIX padoT)
KypcoBblie paGoThl HE IPEYCMOTPEHBI

4. YueOHO-MeTOAMYECKOEe U HH(OPMALTUOHHOE 00ecIieYeHue

4.1 OcHoBHas TUTEPaTYypa
1. Xumus [Dnexkrponssiit pecypce]: yue6. / JI.H. baunoB [u np.]. — DnekrpoH. naH. — CaHKT
[TerepOypr: Jlanb, 2012. — 480 ¢. — Pexxum nocryna: https://e.lanbook.com/book/4040. —
3ari. ¢ 3KpaHa.

4.2 JlonosiHuTEbHAS JIUTEpaTypa
1. Xumus [Dnexkrponssiit pecypce]: yue6. / JI.H. baunoB [u ap.]. — Dnekrpon. naH. — CaHKT
[TetepOypr: Jlanb, 2012. — 480 c¢. — Pexxum gocrtyma: https://e.lanbook.com/book/4040. —
3aru. ¢ 3KpaHa.
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2. benkuna, E.M. OOmass u HeopraHuyeckas XuUMHs: Yy4eOHO-METOJHUYECKOoe Mocodue
[OnexkrponHblil pecypc]: yueb.-metoa. nmocodbue / E.W. benkuna, K.I1. UyrnoBa. — DnekTpoH.



naH. — Cankr-Ilerep6ypr: HUY HWTMO, 2015. — 56 c. — Pexum pocryna:
https://e.lanbook.com/book/91516. — 3aru1. ¢ 3xpaHa.

3. Konommna, C.H. Manblif 1abopaTopHbIi MPaKTUKYM IO XUMHUH. /|71 CTyI€HTOB HalpaBiIeHUS
noaroroBku 190600 - "Okcrutyaranys TpaHCHOPTHO-TEXHOJOTMYECKUX MAIIMH U KOMILUIEKCOB"
[DnexTponHsIii pecypc]: yuebd. mocobue / C.H. Konommuna, B.A. ITuckypeBa. — D1eKTpoH. JaH.
— Open: Openl’AY, 2014. — 128 c. — Pexum nocrtymna: https://e.lanbook.com/book/71384. —
3arm. ¢ 3KpaHa.

4. Xumus: yueOHUK U IPAaKTUKyM JJis IpukiiagHoro 6akanaspuara / T.B. MapteinoBa, 1.B.
AprtamonoBa, E.b. ['ogynoB — M.: U3narensctBo FOpaiit, 2015. — 394 c.

4.3 DjIeKTpPOHHBbIE 00pa3oBaTeJIbHbIE PecypChl

1. DnekTpoHHBIE 00pa30BaTelbHBIE Pecypchl (OHJIAWH-KYPC), COIEp)Kalllhue MaTepHhas JCKIIUMA
(TeKCT JEeKIMA ¥ MPE3eHTAINH), BUJEO U OMUCAHHUE JTAOOPAaTOPHBIX paboT, MPOMEKYTOUHbIE U
UTOTOBBIE TECTHI MO MaTepuaiaM Kypca JOCTYIMHBI IJs u3ydeHus Ha miuargopme LMS mo
ccouike: https://online.mospolytech.ru/course/view.php?id=3149

2. HHTepHeT-pecypchl BKIIOYAIOT Y4YEOHO-METOIMYECKHE MaTrepuaibl B AIEKTPOHHOM BUJIE,
nmpeacTaBlIeHHble  Ha  caidte  http:/mospolytech.ru/ B pasmene  «bubmuoreka»
http://lib.mami.ru/li

3. [Tone3Hble y4eOHO-METOIUYECCKHE M HH(POPMAIIMOHHBIC MaTepHaIIbl MPEACTABICHBI HA CaliTax:
http://www.chem.msu.ru/rus/elibrary/welcome.html

5. MarepuajibHO-TeXHHYECKoOe o0ecnedyeHue

* Aynutopuu u nabopatopuu Kadenpsl « Xumonorex» 000pya0BaHbl KOMIIBIOTEPHOH U MYIb
TUMEIUMHON TEXHUKOU.
* J11st mpoBeeHus 1abopaTOPHOTO MPAKTUKYMa HA COBPEMEHHOM YPOBHE IIPH BHINIOJIHEHUH
71a0opaTopHBIX paboT MPEAYCMOTPEHO UCIOIB30BaHUE CIIEAYIONIero o0opynoBanus: 1.
DOTONIEKTPUUECKUI KATIOPUMETP

. AKBaIUCTUILIATOP

. AHanUTUYECKHE BECHI

. Texnnueckue Becol

. DIEKTPUUECKUN MTOTyIIPOBOJHUKOBBIN BBIITPSIMUTEID
. MunmamnepmeTpsl

. CymmneHBIN mKad

0 3 N L B W N

. @TOpOMIACTOBBIE KAJIOPUMETPHI
9. TepmomeTpsl

10. Dnexrponuzepsl

11. pH-MeTp-uonomep

12. BeITspKHBIE TIKABI

6. Meronnueckue peKoOMeHIAUN
11

6.1 MeToaquyecKkue peKOMeHAAlMHU JIs1 IPenoaaBaTeJisi 10 OPraHu3anun

o0yueHust
MGTOILI/IKa npenogaBaHuss AJUCHUIIIIMHBI «Xumusay u pcaimun3danusd KOMIICTCHTHOCTHOI'O



MOJIX0/Ia B M3JI0KEHUU W BOCIIPUSATUM MaTepHayia MpeayCMaTPUBAET HCIIONB30BAHUE CIICAYIOIIUX
AKTUBHBIX M HMHTEPAKTUBHBIX (DOpPM MPOBEICHHS TPYMHIOBHIX, MHAWBHUIYaIbHBIX, ayIUTOPHBIX H
BHEAyJIUTOPHBIX 3aHATUM:

- YTEHHE JICKIUH C UCIIOJIb30BAaHNEM UHTEPAKTUBHBIX CPEJCTB HANIATHOCTH (IIPEe3CHTAIIHH,
BUJCO(PHIBEMBI ¢ IEMOHCTpAIEH XUMHUYECKOTO IKCIIEPUMEHTA);

- BBITIOJTHEHHUE CTYACHTAMU WHANBUAYAIbHBIX CAMOCTOSATENBHBIX padOT U paboT
71a60paTOPHOTO MPAKTUKYMA.

[IpexycMoTpeHa BO3MOXKHOCTh HCIOJB30BAHUS JIEKTPOHHOTO OOYUYEHHS, TUCTAHIIMOHHBIX
obOpasoBarepHBIX TexHoJoTHi. Bce marepuansr pasmematorcss B C/IO MockoBckoro Ilomurexa
(https://online.mospolytech.ru).

6.2 MeToguyecKkue YKa3aHus sl 00y4aI0UIMXCsl M0 OCBOEHHUIO TN CIUNJIMHBI

B mponecce o0ydyeHHsI MCHONB3YIOTCS CIEAYIOLIUE OLIEHOYHBIE (DOPMBI CaMOCTOSITENBLHOM
paboThl CTYIEHTOB, OIICHOYHBIE CPEACTBAa TEKYIIETO KOHTPOJS YCIIEBAEMOCTH M IPOMEKYTOUHBIX
aTTeCcTallli:

1) KOHTpOJIBHBIE BOIPOCHI,

2) UHIWMBHUIyaTbHBIC 3aaHUS,

3) MOATOTOBKA M 3aIIUTa JA0OPATOPHBIX PabdOoT,

4) TecToBble 3a/1aHus B cucteme LMS.

Jis 3aBepIieHus paboOThI B CEMECTPE CTYACHT JO/HKEH BEITIOHHUTH BCe J1a00paTopHbIC
paboThl, KOHTPOJIbHBIE MEPOTIPUSATHUS, HIMETh MOTHBIA KOMILIEKT MOATOTOBIEHHBIX JOMAIIHUX
3amanuii. [IpoMexyTodHas aTTecTaIus Mo pe3yyibTaTaM ceMecTpa o JUCIHUILTAHE IPOXOINT B
dbopme sK3ameHa.

7. ®OHJ OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJIA U OLlCHUBAHUS Pe3yJIbTaTOB 00y4YeHUs

[TpomexxyTouHast arrectanusi oOyyaroumxcsi B popme dK3aMeHa MPOBOAUTCS O pe3yabTaTaM
BBITOJIHEHUST BCEX BHUJOB Y4eOHOH paboThl, MPETyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JIaHHOU
JUCLHUIUIMHE (MOZYJII0), IPU 3TOM YUYHUTHIBAIOTCS PE3YJbTaThl TEKYLIETr0 KOHTPOJIS YCIIEBa€MOCTHU B
TeueHne cemecTpa. OleHKa CTEeNeHH MOCTIKEHHUS OOYyYaloUIMMHCS TUIAHUPYEMBIX Pe3yIIbTaToB
o0y4yeHUsT 1O JUCLUUIUIMHE (MOIYNI0) NPOBOAMUTCS IperojaBaTesieM, BEAyIIUM 3aHATHS IO
JUCLHUIUIMHE (MOIYJII0) METOJOM 3KCIIEPTHON OLeHKH. [lommyckaercst HCIob30BaHNe OallIbHO
PEUTHHIOBOM CHUCTEMBI, YUUTHIBAIONICH JOCTHKEHHUs 00ydaroiero B TeueHue cemecrpa. [lo uroram
IIPOMEKYTOYHOM aTTeCTallMM 10 AWCLUMILIMHE (MOAYJIO) BBICTABISAETCS OLICHKA «OTJIMYHO»,
«XOpOIIOY», «yAOBICTBOPUTEIBHO» WM «HEYJOBIECTBOPUTEIBHOY.

K nmpomexxyTouHOI arTecTanuu IOIYCKalOTCsS TOJIBKO CTYACHTHI, BBIIIOJIHUBIINE BCE BHJIbI
y4eOHOIl paboThl, peyCMOTPEHHbIE pabouel MporpaMMoin MO AUCHUIINHE « XUMHUS»: BHITOTHUIN
1 oopMuiu 1abopaTopHbIe PAOOTHI, BHITTOJHWIN KOHTPOJIHHBIE PAOOTHI.

7.2 lllka1a 1 KPpUTEPHH OLIEHUBAHMS Pe3YJbTATOB 00yUYeHMsI

HIxkana Onucanmne
OLICHUBAaHUSA
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OTnnyHO BoinonHeHsl Bce BUIbl Y4eOHOH pabOTHI, MpPerLyCMOTPEHHbIE
yueOHbIM 1IaHoM. CTyZIeHT JEeMOHCTPUPYET COOTBETCTBHE 3HAHUH,
YMEHUH, HaBBIKOB IPUBEACHHBIM B TaOIMIAX IMOKa3aTesel, onepupyer
IIPUOOPETEHHbIMU 3HAHUSMH, YMEHMUSIMH, HaBbIKAMH, IPUMEHSAET UX B
CUTYyalUsX MOBBIIIEHHOM ciokHOCTHU. [Ipy 3TOM MOryT OBITH JOMYLIEHBI
HE3HAYUTEIIbHbIE oLnOKH, HETOYHOCTH, 3aTpyHEHUs  MpH
AHAINTUYECKUX  OIEpalusiX, NEPEeHOCe 3HAHWW M YMEHMH Ha HOBBIE,
HECTaHJapTHBIE CUTYalUH.

Xopo1o BrimonHeHs! Bce BUABI yaeOHOM pabOThI, TPETyCMOTPEHHBIC
y‘-Ie6HBIM IIJIAHOM. CTYI[CHT ACMOHCTPUPYCT YaCTUIHOC COOTBCTCTBUC
3HAaHUW, YMEHUH, HABBIKOB MPUBEACHHBIM B TaOIHIIaX MOKa3aTeei.
JlomycKkaroTcsi He3HAUYUTEIbHBIC OTUOKH, HETOYHOCTH, 3aTPYIHECHUS
Ipu AHAJIUTUYCCKHUX OIICpaluiaX.

VYnosnersopu BeimonHensl Bce BHIbI y4eOHOM pPabOThI, MpPELyCMOTPEHHBIE
T€ JIbHO y4eOHbIM MIaHoM. CTyAEHT IE€MOHCTPUPYET HEIOJIHOE COOTBETCTBHE
3HaHWH, YMEHUH, HAaBBIKOB IIPUBEIECHHBIM B TaOIMLAX I[OKa3areiei.
JlonmycKaroTCsl 3HaYMTEIbHbIE OLIMOKH, HPOSIBISETCS HEJOCTATOUYHOCTD
YMEHHM, 10 psay [oKa3zaTteined, OOydyaroluiicsi  HCHBITHIBAET
3HAYUTEIbHBIE  3aTPYJHEHUS IPU ONEPUPOBAHUU YMEHHUSMHU IIPH HX
[IEPEHOCE HA HOBBIE CHUTYalUH.

HeynosnerBo He BoimonHen oawH win Oosiee BHIOB y4eOHOW pabOTHI,
pH TEABHO IIPETyCMOTPEHHbIX  y4eOHbIM miaHoM. CTyIeHT JAEMOHCTPUPYET
HEMOJTHOE€ COOTBETCTBHE 3HAHWN, YMEHUW, HABBIKOB MPHUBEACHHBIM B
Tabaumax MoKasareyiel, JIOIMyCKAIOTCS 3HAYUTENIbHBIC OIIMOKH,
MPOABIIAETCS OTCYTCTBME 3HAaHUH, YMEHHN, HAaBBIKOB II0 pAxy

HOKaBaTeHeﬁ, CTYACHT
HCIBITBIBACT 3HAYUTCIILHBIC 3aTPYAHCHUS IPHU ONICPUPOBAHUUN 3HAHUAMU
U YMCHUSIMHU IIPU UX MICPCHOCC Ha HOBBIC CUTYyallUH.

7.3 OueHo4HbIE CpeacTBa

7.3.1. Tekywyuit konmpoo
Ilepeuensv oueHouHbIX CPeOCmE no OUCUURIUHE «(XUMUAY

Noe OC | HaummenoBan Kparkas xapakrepucTrka O1eHOYHOTO [Ipencrasnenue
ue Cpel cTBa OLIEHOYHOTO
OLICHOYHOTO Cpel cTBa B

cpencTBa DOC




PasnoypoBHe
BbI€ 33J]a4M U
3aJaHus

(P33)

Pazauuarot 3amaun v 3agaHus:

a) penpoayKTUBHOTO YPOBHSI,
IMO3BOJISIONIKNE OICHUBATH U
JTUArHOCTHPOBATh 3HaHHUE (PaK THIECKOTO
Matepuania (6a30Bble TOHATHUSA,

aJIrOPUTMBI, (AKThl) U YMEHUE MPABUIBHO
WIC TIOJIB30BATh CIICIIMAIBHBIC TEPMHUHBI U
MIOHSI THS, y3HABAaHUE OOBEKTOB H3YUYCHUS B
paMKax OTPEIEICHHOTO pa3zena
TUACIUATUIMHEL

Komrekr pasno
YPOBHEBBIX 33]1a4
U 3aJaHul
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0) PEKOHCTPYKTUBHOTO YPOBHS, TO3BOJISIO
IIMe OIICHUBATh U JIUATHO CTUPOBATh
YMEHHUS CHHTE3UPOBaTh, aHAIN3U POBATh,
00001maTh (pakTUIECKH U TEOPETH YECKUI
Matepua ¢ GopMyITHpOBaHUEM
KOHKPETHBIX BHIBOJIOB, YCTa HOBJICHHEM
NPUYNHHO-CJICACTBEHHBIX CBS3CH; B)
TBOPYECKOTO YPOBHS, TO3BOJISIFOLINE OIIC
HUBAaTh U TUarHOCTHPOBATh YMECHUS, NHTE
IPUPOBATh 3HAHMS PA3IMYHBIX 00JIACTEH, ap
I'YMEHTUPOBATh COOCTBEHHYIO TOUKY
3pCHUSL.

YeTHBIN
orpoc,
cobecemoBaHU
e, (YO)

CpencTBo KOHTPOJIS, OpPTaHW30BAaHHOE Kak
cne uuaibHas OeceJa MeJaroruyeckoro
paboTHMKa ¢ oOOydaromuMmcs Ha TEMBl,
CBSI3aHHBIE C U3yUae

MOH AUCLUIUIMHOW, U PACCUUTAHHOE Ha

BBISIC HEHHE 00beMa 3HAHMI,

00yy4aronierocs Mo OIMpeIeICHHOMY

paszzeny, Teme, mpobieMe U T.II.

Bomnpocel no
TeMaM/paszienam
JIC LUIIIUHBI

Tect

(T)

Cucrema cTaHIapTU3UPOBAHHBIX 33JaHUH,
103 BOJISIOIIAsi aBTOMAaTH3UPOBATh
MpoIelypy U3MEpEHHs YPOBHS 3HAHUHN U
yMe HUI 00y4aromerocs.

Donn
TECTOBEIX
3aIaHUN

IIpuMepsl pa3HOYPOBHEBBIX 32124 H 3aJaHuil 10 pa3aeny « OCHOBbBI JJICKTPOXUMHU»
3ananue 1. B coeqrHeHNN ¢ KaKUM TOIYJIeMEHTOM YKa3aHHBIN 3JIEKTpo]] OyzieT aHoaom?
Hanuimure ypaBHEHUS! COOTBETCTBYIONINX MOJTYpPEaKIIUH.

Ne Bapuanra

DnexTpon

[TomysneMeHTsI

Fe/Fe*" Co/Co*", Zn/Zn**

Sn/Sn** Fe/Fez+, Cu/ Cu2+,




3 Zn/Zn* Cd/Cd*", Mn/Mn*"
4 Cr/Cr** Zn/Zn*" ,Co/Co*"
5 Mn/Mn** Ni/Ni*", AVAP*

6 Cd/Ccd* Sn/Sn*", Zn/Zn**
7 Co/Co*" Cr/Cr’”, Ni/Ni**

8 Ni/Ni** Cu/Cu*", Fe/Fe**
9 Pb/Pb* Co/Co*", Cu/Cu**
10 Cu/Cu* Ni/Ni*", Hg/Hg*"
11 AVATP" Mg/Mg*", Cr/Cr**
12 Ag/Ag" Pb/Pb*", Hg/Hg*"
13 Hg/Hg*" Auw/Au’", Ni/Ni**
14 Fe/Fe*" Pb/Pb**, Mn/Mn*"
15 Co/Co*" Zn/Zn*", Cu/Cu**

3aznanue 2. Pemure pacyeTHYIO 3a1auy.

1. BoruncnuTe noTeHuan cepeOpsitHoro 3JIeKTPOAa B HAChIILIEHHOM pacTBope AgBr
(ITP=6-10"), comepsxamero 0,01 mos/1 KBr.

2. Paccuunraiite 35eKTpoaHbIi noteHuunan maraus B 0,1 M pactBope ero conu. 3.
Paccunraiite 3neKkTpoAHbIN NOTEHIMAN IUHKA B PACTBOPE €0 COJIM C KOHLIEHTpAallMel MOHOB
Zn*"0,01 Mosb/11.

4. PaccuuTaiiTe 35eKTpoaHbii noteHuuan Mmapranuna B 0,001 M pactBope ero cosnu.

5. Paccunraiite anexTpoasbiil noreHnuan xpoma B 0,1 M pactBope ero counu.
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6. BeruncnuTe nmoTeHIMan CBUHIIOBOTO JIEKTPO/A B HACKIILIEHHOM PacTBOPE
PbBr2(ITP=9-10"°), eciu KoHIEHTpaIUs HOHOB Br™ B pacTBOpe paBHa 1 MOJIB/II.

7. KakoB noreHuuan€ BOIOPoAHOro aiekrpoaa npu pH 3,57

8. Paccumraiite anexkrponnbiii morennuain xenesa B 0,001 M pactope FeSO4. 9.
Paccuuraiite snexrpoansiii noreHuan nuHka B 0,1 M pactBope Zn(NO3)3. 10. Beruucnure

KOHIICHTPAIMIO HOHOB BOJIOPO/Ia B PACTBOPE, B KOTOPOM MOTEHITMANT BOIOPOTHOTO JIEKTPOAA PABEH
-82 MB.

11. PaccuuTaiiTe 2MeKTPOIHBII IIOTEHIIUAN PTYTH B PACTBOPE, KOHIIEHTpaIus HoHOB Hg” B
kotopoM paBHa 0,001 mons/m.

12. Paccuntaiite anexkrpoaHslii noreHuuan mapraaua B 0,01 M pactsope MnSOa.

13. KakoB norenuuan mensoro annexkrpona B 0,01 M pactsope CuSO4?

14. PaccuuTaiiTe ameKkTpoiHbIi oTeHnuan kodansra B 0,001 M pacTBope ero couu.
15. Boruucaure noTeHnuan cepedpsHOro 3EKTpo/ia B HackleHHOM pacTtBope AgCl



(IIP=1,6-10"""), eciu koHIEHTpALHs HOHOB XJT0pa B pacTBope pasHa 0,1 Monb/i1. 3amanue
3. PaccraBbre k03¢ UIMEHTH B cxeMe peakiuy. OIeHnTe BEpOSTHOCTh MPOTEKaHUS
mporiecca B yKa3aHHOM HAIpaBJICHUH TP CTAHIAPTHBIX YCIOBHIX. OTBET MOATBEPANUTE

PACUCTOM.
No Cxema peakuuun
BapHaHTa

1 H2SeO3+HI - [2+Se+H20
2 NaClO4+KI+H2S04 - NaCl+12+K2SO4+H20
3 NaClO3+KI+H20 - NaCl+1>+KOH
4 KMnO4++FeSO4+H2S04 - MnSO4+ Fe2(SO4)3+K2SO4+H20
5 K2CrO4+KCI+H20 - Cr(OH)3+KOH+Cl2
6 KBrO3+KBr+H2S04 - Br2+K2S04+H20
7 KCl103+FeCl+HCl - FeCl3+KCIl+H20
8 NaBr+K2Cr207+H2S04 - Cr2(SO4)3+Br2+K2SO4+Na2SO4++H20
9 SnCl2+HNO2+HCI - SnCl4+NO+H20

10 NaBr+MnO2+H2S04 - MnSO4+Br2+Na2S04+H20

11 HCI+MnO2 - MnCl2+Cl2+H20

12 KBr+KClO+H20 - KCI+Br2+KOH

13 KoCr207+KNO2+HNO3 - Cr(NO3)3+ KNO3+H20

14 Cr(OH)3+Cl2+NaOH - Na2CrOs+NaCl+H20

15 KCl103+FeCl+HCl - FeCl3+KCIl+H20

3azanue 4. Pemnre pacyeTHYIO 3a1auy.
1. Beruucnere D/1C sanementa, cocrosiiero u3 Zn B 0,1 M pactBop ZnSO4u Pb 8 0,02 m
pactBope Pb(NO3)2. CocTaBbTe cXeMy 3JIEMEHTA.

2. Ilpu kaxou konyenmpayuu uornos xpoma I3/{C snemenma, cocmagnenHo20 uz Xxpomogozo u

CMAaHOapPmMHO20 YUHKOBO20 3llekmpooda, bydem paser ()?

3. Uemy paBen DJ1C raqpBaHHUECKOTO 3I€MEHTA, COCTABICHHOTO U3 CEPeOPSHOTO 3IEKTpoa

B 0,1 M pactBope AgNO3 1 cTaHgapTHOrO BOJIOPOTHOTO AJIEKTpoaa?
4. Paccuuraiite DJIC ranbBaHUYECKOTO 3JIEMEHTA, COCTOSIIEr0 U3 HOPMAJIBHOTO BOIOPOL
HOTO 3JIEKTPOJAa U BOJOPOAHOTIO 3J1EKTposa B pacTBope ¢ pH=12.

5. DJIC anemMeHTa, COCTaBJIEHHOro U3 cTaHaapTHoro H2/2H' 1 cBHMHIIOBOTO 31€KTposia B
pactBope 1 M conu cBuHIa, paBeH 126 MB. KakoB nmoTeninan cBUHIIOBOTO 3JekTpona? 6.
Paccuumaiime 3/]C snemenma, cocmasieHno20 u3 MeoHo20 U C8UHY08020 3eKkmpooos 6 0,01 M

pacmeopax ux coneu.
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7. Paccumraiite OJ1C snemenTa, coctaBneHHoro u3 maruus B 0,01 M pactBope ero coiu u
cepebdpa 0,1 M pactBope AgNOs.

8. Beruncnure OJIC anemenra, cocrosero u3 Zn 80,001 M pactBopeZnSO4u ctanaapTHOTO
BOJIOPOJTHOTO AJIEKTPO/IA.

9. Beruncaure 3J{C MeIHO-LIUHKOBOIO 3JIEMEHTA, €CJIU METAJIIbI IOTPY>KEHBI COOTBET
ctBeHHO B 0,1 M u 0,2 M pacTBOpBI UX COJICH.

10. Paccunraiite DJ1C aneMeHTa U3 CTaHAAPTHOTO BOJAOPOIHOTO U XPOMOBOTO JIEKTPO/Ia B
0,1 M pactBope ero coJiu.

11. Paccuuraiire DJIC srnemeHTa, COCTaBICHHOTO U3 MAPTaHIIEBOTO M METHOTO 3JIEKTPOJIOB B
0,001 M u 0,1M pactBOpax UX COJIEl COOTBETCTBEHHO.

12. Paccuuraiite OJ1C anemenra, cocraBienHoro u3 Maraus B 0,01 M pactBope ero conu u
ceuHia B 0,1 M pactBope Pb(NO3)2.

13. Yemy paBen DJIC cBHMHIIOBO- IMHKOBOTO 3JIEMEHTA, €CJIM MEeTaJuIbl morpyskensl B 0,01 M
pacTBOPBI CBOMX COJIEH?

14. DJIC snemeHTa, COCTOSIIETO U3 CTAHIAPTHOTO BOJIOPOIHOTO U CBUHIIOBOTO 3JIEKTPOAOB,
cocrasysiet -160 mB. KakoBa koHIIEHTpalys COJIU CBUHLIA?

15. Paccuumaiime 3/]C snemenma, cocmasiennozo uz kooaroma 6 0,1 M pacmeope ceoeii
conu u meou 6 0,01 M pacmsope cynbghama meou.

3ajmanue 5. Hanucars ypaBHEHUS peakivil 3I€KTPOin3a Ha HHEPTHBIX 3JIEKTPO/AxX paciuiaBa

COJIH:
Bapuant | 1 2 3 4 5 6 7 8
Comnp NaCl CaCl2 CuBr2 [ MgCl2 [ K2S Nal CuCl> | BaBn2
Bapuant | 9 10 11 12 13 14 15
Conb MgBr2 RbC1 Na2S KoSe SrCl2 Balx MnBr2
3ananue 6. Hanmcarh ypaBHEHHS peakIid MJIEKTPOSIN3a Ha MHEPTHBIX AJIEKTPOIaX PAaCTBOPOB
COJICH:
Bapuant | 1 2 3 4 5 6 7 8
Comu NiSO4 | CaCl2 CuSO4 | NazS AgNOs | FeCls Cu(NO BaS
K2SO4 | Ba(NO3)2 | Na2CO3 | O4 KNOs3 Li2SO4 | 3)2 K2COs3
CrCl3 AI(NO
3)3
Bapuant | 9 10 11 12 13 14 15
Comnu BaCl2 | NazS CuCl2 Mgl CaClz KoSe Ca(ClO)2
LiNOs | CH3COOK | NaNO3 | K2SO4 [ K2CO3 | Rb2SO4 | Pb(CH3COO):

3aZ!aHI/IC 7. Kakue u3 HOHOB, UMCIOIIUXCA B paCTBOPEC, U B KaKoM noCIaca0BaTCJIbHOCTHU 6y,ZLYT
paspsAKaThbCAa Ha KaTOAC U aHo,ue?

Bapuant HNonel B pacTBOpE Bapwnanr Hownsl B pactBOpe




1 SO,*, K', Fe**, CI', Cu** 2 NO;, AI*Y, Sn*', CI', Ni**

3 Be?", CH3COO", H, Pb*", I’ 4 Mg*, T, Cr’*, SO, Cu**

5 S*, H', CI, PO,*, Na* 6 SO,%, Hg*", Co*", NO;y, Na*
7 NO;, Fe*', H', I', Br 8 CH3COO', Pb*", K', CI, Ni**
9 Zn**, Cl0;,, Na*, Br, H" 10 SO,*, Cv*', Li', Br, H'

11 Mg*', CI', Ni**, NO;", K* 12 Co®", NO;, CI', A, Rb*

13 S*, Br, H', CH3COO", K" 14 ClO,, Na', Br, Zn*", Cu*"
15 Ni**, S0,%, A, Rb", Br

3amanme 8. PermmTe pacyeTHYIO 3a1a4y.
1. Kak u3MeHsTCsl MacChl METHBIX KaTo/la M aHOJIa, €CJIM Yepe3 pacTBOp cylbdara Menu

IIPOIyCKaTh AIEKTpUUECKUi ToK cuiol 1,5 A B reuenue 3 yacos?
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2. Kakoe Koln4ecTBO 3IeKTpUUECcTBa MOTPeOyeTcs A7l BBLACTICHHUS U3 PacTBOpa CEPHOM
kuciioTsl 20 T Bomopoaa?

3. 3a 10 munym u3z pacmeopa niamunoou conu mox cunou 54 evioenun 1,517 2 memania.
Onpeoenume MOIAPHYIO MACCY IKBUBAEHMA NIAMUHDL.

4. Cxonbko BpemeHu norpedyercs 1ist ocaxaenus 100 r ceunua u3 pactsopa Pb(CH3COO):
TOKOM cujioit 3 A?

5. UeMy paBHa 3KBHBaJICHTHAsI Macca KaJMHUsl, €CIIU JJIs BbIIEIEHMs 1 T ero u3 paciuiaBa
COJIM HAJ0 MPOMYyCTUTh uepe3 pacTBop 1717 Kn snekrpuuecrsa?

6. Kakoe KoM4ecTBO JIeKTpUUecTBa MOTpedyeTcs A noiaydeHus 1, 28 Kr yucTol Menu u3
pacTBopa ee conu?

7. CKoJbKO BpeMEHH moTpedyeTcs A nomydeHus 10 g1 Kkucmopona aIeKTpOoIM30M pacTBopa
NaOH npu cune Toka 2A?

8. CKOJIbKO BpeMEeHHU MOTpeOdyeTcs s MoJlydeHus 2 MoJjeil Bojgopoaa rpu cuie Toka 4 A? 9.
UYepes pactBop cynbdara Harpus B TeueHue 10 MunyT niporryckanu Tok cwioi 0,5 A. Kakue
MPOAYKTHI U B KAKMX KOJMUECTBAaX 00pa3yIOTCs Ha MIIATHHOBBIX KaTO/E U aHOAE (ANIEKTPOIHBIC
IPOCTPAHCTBA pa3JiesieHbl Auadparmoit)?

10. Tok cunoii 2 A BeLensieT u3 pacTtBopa xinopunaa 3onota(lll) B reuenne 1 yaca 4,905 r
30510Ta. BeluncinTe 3KBUBAJIEHT 3TOrO METAIA.

11. Kakas macca cepeOpa BBIICTUTCS MPU IPOXOXKICHUN TOKa CHIION 6 A depe3 pacTBOp
AgNOs B reuennu 30 MmunyT?

12. Ipu npoxoxaeHnu depes pactBop NaOH B TeueHue 2 MHHYT BBLICTHIOCH 30 M
BoJlopoJia npu H.y. Haiinure cuity Toka.

13. IIpu npoxoxxknenuu Toka cusoit 0,5 A 3a 1 yac u3 pactBopa CuSO4 Bbienunock 0,5927 r
Meau. Onpeaenure MOJISPHYIO MAacCy SKBUBAJIEHTA MEJIH.

14. Kakoii 00beM Kuciioposia (H.y.) BBIAETUTCS MpU IPONYCKaHUU TOKa CUJION 6 A B TeueHue
30 munHyT uepe3 BoaHkbI pactBop KOH?

15. Toxk cunoii 1,5 A mpoxomut yepes pactBop BiCls B reuenue 20 munyT. Halinure maccy
Pa3’I0KUBIIETOCS AIEKTPOIUTA.



3aganue 9. Pemute 3a1ady Ha pacyeT BbIXO/a IO TOKY.

1. Ilpu mpoxoxkaennu 18000 Ki snmexTpuduecTBa depe3 MOAKHUCICHHBIM pacTBOp cyib(dara
HUKEJIs Ha KaToJe BBIACIMIOCH 5 I HUKeNA. BblumcinTe BBIXOI MO TOKY AJIS IIPOLECCa BbIICIEHUS
HUKeIs 1 00beM 00pa30BaBLIErocs BOJOPO/A.

2. BeruncauTe BBIXOJ IO TOKY, ecyii u3 pactBopa AuCls B Teuenne 1 yaca npu cusie Toka 2 A
BBIJIENNIOCH 4,5 T 30/10Ta.

3. Tok cumnoii 1,5 A Beienun u3 pactsopa CdSO43a 40 MunyT 2 T Kagmus. Beraucnute
BBIXOJZl T10 TOKY.

4. Kakast macca cepebpa BBIACTUTCS MIPU MPOIMYCKaHUH TOKa CHIION 3 A depe3 pacTBOp
AgNO3 B Teuenue 30 MUHYT, €CJIM BBIXO 110 TOKY cocTaBisaeT 95%?

5. Beraucaute BbIXOJ IO TOKY, eciiu Iipu npoxoxkaeHuu 8000 A-4 anekTpudecTBa
BeIZIeTIIOCh 4,48 Kr Kanbius u3 pacmiaBa CaCle.

6. CKOJIbKO M€ BBIJCIIUTCA HA KaToze, IIPY NPOITyCKaHUM ToKa cuiion 1,5 A B TeueHue 2
4acoB, €CJIM BBIXOJ] MO TOKY cocTaBisieT 80%?

7. Ilpu paduHUPOBAHUHU MEH U3 PACTBOpA COJIU BhIAeseTcst 338 © Meu MPH MPOXOXKICHUH
300 a'u sanexkTpuyecTBa. BoruncauTe BBIXOA MOTOKY.

8. Brruncinte BbIXO MO TOKY, €Ciu B BaHHE Tpu cuiie Toka 400000 A B TeueHue 5 4
BBIIETTWIIOCH 72,6 KT Maraus u3 pacruiaa MgClo.

9. Kakas macca cBuHIa Beiaenutcs npu anekrponnse Pb(NO3)2 B Teuenue 1 yaca npu cuie
TOKa 5 A, eclii BBIXOJI 110 TOKY cocTaBisieT 75%?

10. Tok cunoii 3 A BbLAEISAET U3 pacTBOpa COIU KaaMus 3a 1 dyac 6 r metaiia. Beraucaure
BBIXOJI IO TOKY.
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11. ITpu mpoxoxaennn Toka cuioit 0,5 A 3a 30 munyT u3 pactBopa CuSO4 Bbiaenunocs 0,27
r menu. OnpeaenuTe BHIXO/ MO TOKY.

12. Kakoii 00beM BOZIOpO/ia BBIACIUTCS MPH MPOMYCKaHUH YEPe3 PacTBOP CEPHON KHUCIOTHI
TOKa CWJIOW 2 A B T€UEHHE 2 4acoB, BBIXOJI I10 TOKY COCTaBIsieT 93%7?

13. Ilpu nponyckanuu Toka cuioi 2,5 A uepe3 pactBop ZnSO4 B TeueHHE 2 4aCcOB Ha KaToOAE
BbIAeTMIIOCH 5,1 T uHKa. OnpeaenuTe BHIXO MO TOKY.

14. Beruucnure Maccy HUKeNs, BblaenuBierocs npu nekrpoiause NiClz Tokom 2 A B
TedeHrne 30 MHMHYT, €Clid BBIXOJ 110 TOKY cocTaBisieT 90%.

15. Cronvko Kn anexmpuuecmea nompedyemcs 0ns nonyuenus 2 mMoneu 6000pooa
9eKMPONIUZOM B00bI, €ClU 8bIXO0 N0 MOKY cocmasnsem 85%7?

3amanme 10. Kakoii u3 HaxoAsImMUXCs B KOHTAKTe METAJIJIOB Oy/IeT MOJABEPrarbcsi KOppO3uu B
arpeccuBHOil cpene? Hamummre ypaBHEHHs KaTOIHOTO M aHOAHOTO TPOLIECCOB B a) KUCIOH, 0)
HEUTPAIBHOM Cperax.

BapuanTt 1 2 3 4 5 6 7

Mertamist | Fe-Zn | Pb-Sn | Cd-Co | Cu-Hg [ Ni-Sn | Co-Mn | Al-Ni
Bapuant 8 9 10 11 12 13 14 15
Mertamibl | Sn-Cd | Fe-Al | Zn-Ni | Cu-Pb | Co-Fe | Cr-Mn | Zn-Al | Co-Cr

HpnMep TecTa o TeMe « KnHeTHKa M KaTajn3»

1. KoHcTaHTa CKOPOCTH XMMHUYECKON peakIMi HE 3aBUCHT OT ...




1) mpupoaBl pearupyronux BEMeCTB;

2) KOHIIEHTPAIIUX PEarupyronuX BEIIECTB;

3) Temneparypsl.

2. I3MepeHne MHTEHCUBHOCTH TOIVIOIIEHUS CBETA —

1) pedpaxromerpus;

2) $OTO3MEKTPOKOIOPHUMETPHS;

3) KyJIOHOMETpHS.

3. YacTHbIEC KHHETHYECKHE TIOPSIKU MOTYT IIPHHAMATh 3HAUCHHS:

1) uensie, TpOOHEIE;

2) HyJeBble, OTPUIIATEIbHBIE;

3) BCe BBILLIE IEPEUNUCITICHHBIE.

4. NO2+CO=NO+CO2— ypaBHEHHE ... pEaAKIUH:

1) MOHOMONEKYISAPHO,
2) OUMOJEKYISIPHOM,
3) TPUMONIEKYISPHOM.
5. KoH1ieHTpanus JIMHENHO YMEHBILIAETCS CO BPEMEHEM B PEAKLMSX . ..TTOPSIKA:
1) HyneBoro;
2) nepBoro;
3) BTOpOTO.
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6. kT

cc=t

0
1) KuHETHYEeCKOe ypaBHEHHUE TIEPBOTO MOPSIIKA;
2) KHHETUYECKOE YPABHEHHE HYJIEBOTO MOPSI/IKA;
3) KHHETHYECKOE YpaBHEHUE BTOPOTo MOPsKa.
7. DHeprus cBeTa JOJKHA OBITH MOITIONIEHA MOJIEKYIION pearupyromiero COequHEHHS —
1) 3akon ['portryca-/lpeiinepa;

18

2) 3axoH lllTapka n DiiHIITENHA;
3) BTOpO¥ 3aKOH (hOTOXHMHUH.

8. C 1
1N
c k lg 2,303

. = - KOHCTaHTa CKOPOCTHU PEAKIIHH ... TOPSJIKA.

1) nyneBoro.

2) nepsoro,

3) BTOpOTO.

9. K pa3BeTBICHHBIM LIEMTHBIM PEAKIIUSIM OTHOCUTCS PEaKIHS . . .
1) XJI0pHpOBaHUS YIIIEBOIOPOIOB;

2) ropeHre OCH3WHA B JIBUTATEIIC,

3) B3pBIB BOAOPOAA U XJIOPA.

10. ['eTeporeHHbIN KaTaTUTHYECKUNA MPOLIECC TPU BBICOKOUM TEMIIEpaType MPOTEKAET MO/I. ..
1) BHemHe M (Hy3UOHHBIM KOHTPOJIEM;

2) KUHETUYECKUM KOHTPOJIEM;

3) BHYTpuANG(HYy3UOHHBIM KOHTPOJIEM.



IIpruMepHbIe BAPUAHTHI KOHTPOJBHOH PadoThI

BapuanT 1

3amanne 1. TepmoxumMuueckoe ypaBHeHHE peakiiuu obpazoBanus xjaopuaa dochopa (11I):

2P+ 3Claw = 2PCl3) , Ar H°298 = —574 x]JIX.

Onpenenutp, kKakas macca pocdopa BCTynmiIa B peakiuio, eciu Boraenuiock 1200 kJx
TEIUIOTHI.

3amanwne 2. [Tonb3ysck CripaBOYHBIMHU JaHHBIMH, PACCYUTATh CTAHIAPTHYIO YHEPTHUIO
I'n66ca manHoM peaknuu npu Temreparype 298 K u ykazarh, BO3MOYKHO JIM CaMOIIPOU3BOJIBHOE
NPOTEKaHUE peaKkuy Mpu cTanaapTHeIX yenosusx: NH3 ) + HClr) = NH4Cl).

3amanwne 3. OnpenenuTs, Kak H3MEHUTCS CKOPOCTh npsiMoi peakmuu: 2NO2 () — 2NO) +
O200)

IIPY yBEJIMUYEHUH J1aBIeHUs B cucTeMe B 3 pa3a? CuuTarh 3Ty peakiuio 3JEMEHTApHOM.
3amanwue 4. J[711 HEKOTOPOU peaKITuu TIEPBOTO MOPSAKA OBLITN OMPECIICHBI BE KOHCTAHTHI
cxopoctu: pu T1=313 K ki=9-10 " mun 'u T2=318 K k2= 1,3-10 > mun . Onpenenurs
SHEPrHUI0 aKTUBAUH Ea U MPEI3KCIIOHEHIIMATBHBI MHOKHUTEND ko B YpaBHEHUU AppeHuyca AJs
3TOM peaKIuu.

3ananue 5. OnpenenuTs, B KaKyl0 CTOPOHY CMECTUTCS TTOJIOKEHHE PABHOBECHS PEaKIIHH:
2NO) + Clar 0 2NOClry , Ar H*298 = —73,6 kJIk, €Cli: a) MOBBICKTH TEMIIEPATYPy B CHCTEME; 0)
MMOHU3UTH O0IIIEE IaBJICHNE B CUCTEME; B) YBEITUYUTH KOHIICHTPAIIUIO XJIOPa; T') BBECTH
KaTanau3arop.

Bapuant 2
3ananue 1. ConacHO TEPMOXMMHUYECKOMY YPaBHEHUIO PEAKIIUM TOPEHUS METAHA:
CHa(r) + 202y = CO2(r) + 2H20(r), Ar H%298 = —880 k/[x
BoiieIoCh 104 x/[x TeruoTel. OnpenennuTtsb, Kakasi Macca METaHa BCTYIWJIA B PEaKLHUIO.
3amanwue 2. [Tonb3ysch CripaBOYHBIMU JaHHBIMH, PACCYUTATh CTAaHAAPTHYIO dHepruto [nb0ca
JaHHOM peakuuu rpu Temneparype 298 K u ykaszarb, BO3MOXXHO JIU CaMOIIPOU3BOJILHOE
MPOTEKAHUE PEAKIIUU TTPU CTAHAAPTHBIX YCIOBHSIX:
CH4 )+ CO2tn=2COwm) + 2H2().
3aganue 3. Onpenenurpb, Kak U3MEHUTCS CKOPOCTh mpsimoit peakiuu: 2NO )+ O2 ) = 2NO2
®
MPY YMEHBIIICHUU JaBJICHUS B cucTeMe B 3 pa3za? CuuTarh 3Ty peakiuio JIEMEHTapHON. 3alaHue
4. ]l HEKOTOPOU peakluy MEPBOTo MOPsAKa ObLTN ONpeeTIeHBI ABE KOHCTAHTHI CKOPOCTH: TpU
T1=298 K ki=2,2:10" mun ' u T2=303 K ka=4,1-10" mun ' . Onpenenuts
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SHEPTHUI0 aKTUBAIUH Ea M TPEIIKCITIOHCHIIMATLHBI MHOKHUTEND ko B YPaBHEHUU AppeHHyCa JIs
ATOM peakiuu.
3ananue 5. OnpenenuTs, B KaKyl0 CTOPOHY CMECTUTCS TTOJIOKEHHE PABHOBECHS PEaKIIHH:
2CuO@) + COr U Cu20¢m + CO2(m), ArH < 0, eciti: a) yBeTUIHTH TEMIIEPATYPY B CUCTEME; 0)
YMEHBIIIUTH O0IIIee JaBICHUE B CUCTEME; B) YBEIMUUTH KOHIIEHTpaluto okcuaa yruepoaa (I1);
I') YMEHBIIUTH NapiuaibHoe JaBieHue okcuaa yrepoaa (11); 1) BBectu karanuzarop.

Bapuanr 3

3ananue 1. B pe3ynbrare peakiuu, TEpPMOXUMHUECKOE YPaBHEHHE KOTOPOIL:

C2HsOH ) + 302(r) 0 2CO2(r) + 3H20x), Ar H%208 = —1374 ]Ik,

Bbliemioch 710 kJ[k TemnoTsl. BeIuucInTh Maccy 3TaHONA, yYaCTBYIOLIETO B pEaKIMU
OKHCJICHHS.



3aganue 2. [1onb3ysch CIpaBOYHBIMU JAHHBIMH, PACCUUTATh CTAHJAPTHYIO SHEPTUIO
['m60ca nanHo# peakiuu npu temmneparype 298 K u ykazaTb, BOSMOXKHO JIM CAMOTIPOU3BOIBLHOE
MPOTEKAHUE PEAKIIUU TIPU CTAHAAPTHBIX YCIOBUSIX:

CO2 @+ SO2r= SO3r) + CO@).

3ananue 3. Onpenenuts, Kak ©I3MEHUTCS cKOpocTh npaMoit peakiun: 2NO )+ Cl2 (=
2NOCI o)

IIpYU YMEHbIIIEHUHU KOHIIeHTpanuu okcua azora (I1) B 2 paza. Cuurars 3Ty peakiuio
JIEMEHTApHOMN.

3ananue 4. J[ns HEKOTOPOU peaKIuy MEePBOTO MOPSIKa OBLIN OMPEIEICHbI IB€ KOHCTAHTHI
cxopoctr: ipu T1=353 K k1=7,5-10>mun ' u T2=373 K k2=9,4-10 > mun . Onpenenurs
SHEPTUI0 aKTUBAIUU Ea M Mpe19KCIIOHEHIIMATBHBIN MHOKUTEND Ko B YpaBHEHUU AppeHuyca AJis
ATOM peaKIuu.

3amanne 5. OnpenenuTh, B KAKyI0 CTOPOHY CMECTHTCS TIOJIOKEHNE PAaBHOBECHSI PEAKITUH:

CHam + 2H20 () U CO2(+ 4H2 (1, ArH < 0, eciu: a) yBeIUYUTh TEMIIEPATYPy B CUCTEME; O)

MOHU3UTH O0IIIEE TABJICHNUE B CHCTEME; B) YBEITUYUTH KOHIICHTPALIUIO METAHA; T) MMOHU3UTH

napuuagbHOE JaBJICHHE METaHa; 1) BBECTU KaTaau3arop.

Bapmuanr 4

3ananue 1. TepMoxuMHuUyecKoe ypaBHEHUE peakuy ruaponnsa xjaopuaa pocdopa (V):

PCls(r)+ H20@) = POCl3x) + 2HCl(r), Ar H®298 = =170 JIx.

Onpenenuts, Kakas Macca xyuopuzaa pocdopa (V) BeTynuia B peakiiuio, €Clii TeMI0BOH
addekr cocraBmr 520 kJx.

3ananue 2. [lonb3ysch CIpaBOYHBIMU JTaHHBIMU, PACCUUTATh CTAHAAPTHYIO SHEPIHIO
['n66ca nanHoi peakuu rmpu temneparype 298 K u ykazarb, BO3MOXKHO JIM CaMOTIPOU3BOJIBHOE
MPOTEKaHUE PEAKIUH TP CTAHIAPTHBIX YCIOBHIX:

SO2 )+ NO2(r) = SO3 (r) + NO).

3ananue 3. OnpenenuTs, BO CKOJIBKO pa3 U3MEHUTCS] CKOPOCTh YCIOBHOW NMPSIMON PEAKIUH:

2A0+Bo— Co+D

IpY yBEJIHMYEHUH 00beMa CUCTEMBI B 2 pasa, €ClIi 3Ta peaklus dJIeMEeHTapHasl.
3ananue 4. OnpenenuTs, Ha CKOJIBKO IPaaycoB HEOOXOAMMO MOBBICUTH TEMIIEPATYpPY, UTOOBI
CKOPOCTh peakiuu Bozpocia B 500 pa3, eciau TemneparypHbli KO3QPHUIHEHT CKOPOCTH
peakiuu y = 2,5.

3aganue 5. Onpenenuts, B KAKyl0 CTOPOHY CMECTUTCS MOJIOKEHUE PAaBHOBECHS PEAKIIMU:

2CO@) + O2r) 0 2CO2(r), Ar H*298 < 0, ecitii: a) MOBBICHTH 0OIIIE€E JIaBIIEHHE B CHCTEME; 0)

YBEJIMYUTH TEMIIEPATypy B CUCTEME; B) YBEJIIMUUTh KOHIIEHTpanuto okcuaa yrepoaa (II); r)

3aMEHUTh KHCIIOPOJ Ha BO3IYX.

Bapmuant 5
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3ananue 1. B pe3ynbrare peakunu, TepPMOXUMHUECKOE YpaBHEHHE KOTOPOi

4FeSa(r + 11021 0 8SO2(r) + 2Fe203(1), Ar H°298 = —3310 kJIk,

BeIIeTIIOCh 350 k/[x TeruioTel. BeraucanTs Maccy oopaszoBagiierocst okcuza xxenesa (I11).
3ananue 2. [lonb3ysch CIpaBOYHBIMU TaHHBIMH, PACCUUTATh CTAHIAPTHYIO SHepruto ['mdoca
JaHHOW peakuuu npu temneparype 298 K u ykazaTb, BO3MOXKHO JI CAMOIIPOU3BOJIBHOE
MPOTEKaHUE TaHHOW peakly MpU CTaHAAPTHBIX YCIOBUAX:

2CH4 )+ CO2(ry= CH3COCHs3 (r) + H20().
3aganue 3. OnpenenauTb, BO CKOJIBKO pa3 U3BMEHUTCS CKOPOCTh MPSIMOM PEaKIUU:
Ho@w+ I20=2 Hlwp
IIPU OTHOBPEMEHHOM YMEHBIIIEHUN KOHLIEHTpALMK Bolopoia U oaa B 3 paza? Cuuraiite



ATy PEAKLMIO AIEMEHTAPHOM.
3ananue 4. BeaucanTh, Mpyu Kakoi Temreparype 72 3aBepIIUTCs HEKOTOpasi Peakius B
tedeHue 2 = 30 muH, ecau npu temrneparype 71 = 25°C oHa npoTekaer 3a t1= 3 yaca.
TemneparypHbiii K03 PHUIIUESHT CKOPOCTU PEAKIIHH Y = 3.
3ananue 5. OnpenenuTs, B KaKyl0 CTOPOHY CMECTUTCS TTOJIOKEHHE PABHOBECHS PEaKIIHH:
2Har) + O2(r) 0 2H20(), Ar H%298 < 0, eciii: a) IOHU3UTH OOLIIEe JaBICHHUE B CUCTEME; O)
MOBBICUTH TEMIIEPATYPy B CHCTEME; B) JOOABUTH BOAOPO/; T') 100ABUTH Maphl BOJIBI.

Bapuanr 6
3ananue 1. [lomyueHue a30THOM KMCIOTHI POUCXOIUT B COOTBETCTBUH C YPaBHEHUEM
ANO2(r) + O2(r) + 2H200x) 0 4HNO3(x) , Ar H%208= — 252 xJIK.
Onpenenute Maccy oOpa3oBaBIIENCs KUCIOTHI, €ciau Beiaeanaoch 138 k/[x ternoTel. 3agaHue
2. Ilonb3ysch CIIPaBOYHBIMU JIaHHBIMH, PACCUUTATh CTAHAAPTHYIO S3Hepru0 ['mdOca naHHON
peakuuu npu temneparype 298 K u ykaszarb, BO3MOXHO JIM CaMOIPOU3BOJIBHOE MPOTEKAHUE
peakmuu ipu cragaapTHeIX yesoBusix: C2HsOH v = C2Har) + H2Ow0). 3amganue 3. Onpenenurs,
KaK U3MEHHUTCS CKOPOCTh YCJIOBHOM 3JeMeHTapHoM peakumu: A + 2Bw = Cw),
€CJIM KOHIIEHTPALMIO BellecTBa A yBEIMUYWIM B 2 pa3a, a KOHLEHTPalKIo BeuecTsa B
YMEHBIIWIH B 2 pa3a.
3ananue 4. HauanpHas temmneparypa peakuuu 71= 20°C. Onpenenutsb, 10 KaKOro 3HaUYCHUS
HE0OXOAMMO MOBBICUTH TeEMIIEpaTypy 72, 4TOObI CKOPOCTh peakiuu yBeauuuiaach B 150 pas.
TemnepatypHblii KO3(GGUIMEHT CKOPOCTH peakuuu y = 2,2.
3ananue 5. OnpenennTs, B KAKOM HallpaBIeHUU IIPOU30MAET CMELIEHUE PAaBHOBECHSL: a) IPU
HNOHMKEHUH OOIIETo JaBJICHUs B CUCTEME; 0) NP MOHWKEHUH NapIUaIbHOTO J1aBJICHUs
KHUCJIOpOJa; B) IPU MOHMKEHUH TEMIIEPATYPBI B CUCTEME:
2NO@) + O2r) 0 2NO2(r), Ar H298 < 0.

Bapuant 7

3amanwue 1. JlaHO TepMOXUMHUYECKOE YPAaBHEHHE peaKIuu pa3noxkeHus oauaa rammus (111):

2Gal3m = 2Ga) + 312(1), ArH%298 = 440 kJIk.

PaccumTaiiTe KOTUYECTBO TEIUIOTHI, HEOOXoaMMOe JJIs pasioxeHus 15,3 r Gals. 3aganue 2.
[Tonp3ysich CrIpaBOYHBIMU JAaHHBIMHU, PACCUMTATh CTAaHAAPTHYIO 3Hepruto [nb0Oca naHHON peakuuu
pu temneparype 298 K u ykazare, BO3MOXXHO JIM CAaMOIPOU3BOJIBHOE MPOTEKAHUE PEAKIIMU NPH
cranaapTHbIX yenoBusax: CO )+ Clary= COCl2 (. 3aganue 3. OnpenenanTs, BO CKOIBKO pa3
HE0OXOMMO YBEJINYUTH KOHIIEHTPALIMIO BELlecTBa A Ui yCKOpPEeHUs B 16 pa3 ycioBHOU psIMOM
peakuun:2Am + B = Cr) + D), ecnu 3Ta peakiusi 3jieMeHTapHasl.

3ananue 4. J[11 HEKOTOPOH IreTepOreHHOM peaKklMK SHEPTUs aKTUBALUU

Ea= 100 x/Ix/mMonb. Onpenenure, BO CKOJIBKO pa3 yBEJIUYUTCS CKOPOCTh XMMHUYECKOM
peakuuu npu nossimeHny temmneparypsl ot 71=20°C no 72= 60°C.
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3ananue 5. OnpenenuTs, B KAKOM HalpaBiIeHUH CMECTUTCS MOJIOKEHHE PAaBHOBECHS B
CUCTEME:

2COm + 02 0 2CO2 (v), Ar H*298 = — 566 k]I, €CITH: a) IOBBICHTH TEMIIEPATYPY B
CUCTEME;

0) yBEIMYUTH KOHIIEHTpalnto okcuaa yriepoaa (I1); B) moBeICUTH 001iee AaBlIeHUE B
CUCTEME;

') BBECTH KaTajau3aTop.

Bapuant 8
3ananue 1. ConmacHO TEPMOXMMHUYECKOMY YPaBHEHUIO PEAKIIUN OKUCIIECHUS [JIFOKO3bI:



C6H1206 + 602= 6CO2+ 6H20, Ar H%298 = —2800 kI,

BbAenochk 730 k/[x TeroTel. Paccuntath Maccy npopearupoBaBIIeil TITFOKO3BI.
3ananue 2. [lonp3ysach clipaBOYHBIMU JIAHHBIMH, pacCUUTaTh CTaHAApTHYIO 3Hepruto ['mb0ca
JTAaHHOU peakuuu npu Temieparype 298 K u ykazaTb, BO3MOXHO JIM CAMOIIPOU3BOJIbHOE
MPOTEKAHUE PEAKIIUU IIPU CTAHJAAPTHBIX YCIOBUSIX:

CsHe) + 3H2m = Cs Hi2(r).

3ananue 3. Onpenenurs, BO CKOIBKO pa3 HEOOXOAMMO YMEHBITUTH KOHIICHTPAIUIO
BemecTa B s 3amennienus B 9 pa3 ycioBHOM nipsimoit peakiuu: A+ 2Br) = Cir) + D), eciin
9Ta peakiys 3JeMeHTapHas?

3ananue 4. J[ns HEKOTOPOU T€TePOTeHHON PeaKIK dSHEPrus akTuBauu Ea = 80 kJ[>k/MOJIb.
Onpenenutpb, BO CKOJIBKO pa3 yBEJIMYUTCS CKOPOCTh XUMUYECKON peakuu Npy MOBBIIICHUH
temneparypsl ot 71=30°C no 72= 70°C.

3amanne 5. OnpenenuTs, B KAKOM HAIpPaBICHUH MPOU30MACT CMEIICHHE PABHOBECHS: a) TIPH
MOHIKEHUH O0ILIETo AaBJIeHUS B cUcTeMe; 0) MPpH MOHMKEHNUU aplUaIbHOTO JaBIICHUS
KHCJIOPOZA; B) MPHU MOBHIIIIEHUU TEMIIEPATyPbl B CUCTEME:

N2+ O2 ) 0 2NOw), Ar H298 = +180 xJIx.

Bapuanrt 9

3amanne 1. B pesynbprare peakiuu, TepMOXUMHUUECKOE ypaBHEHUE KOTOPOH: S(r)+
2CO2 () 0 SO2(r) + 2COw), Ar H®298= 269 k][I, mormotuiaock 810 k[ Termnorel. Onpeaenuts
Maccy obpa3zoBasiierocs okcuaa cepsl (IV).

3ananue 2. [loap3ysach CpaBOYHBIMU IaHHBIMH, PACCUUTATh CTaHAAPTHYIO SHepruto ['mb0ca
JTaHHOMW peakiuu npu temneparype 298 K u ykazaTb, BO3MOXKHO JIM CAaMOIIPOU3BOJIBHOE
MPOTEKaHKWE peakiuu mpu ctanaapTHbIX yenoBusax: CO )+ 3Haw = CH4 () + H20O(). 3anmanue 3.
Ornpenenutpb, Kak U3BMEHUTCSI CKOPOCTh PSIMOM peakIuu:
2CuSa) + 3020 = 2CuO) + 2SO2r)

IIPY YMEHBILIEHUH JIABJICHUS B CUCTEME B 2 pa3a, €Cii 3TO TE€TEPOTreHHasl peakus 2-ro
nopsiaka’?

3ananue 4. IIpu 71 = 120°C HexoTopas peakuus 3akaHuuBaeTcs 3a 15 MuH. PaccuunTaiite,
yepes Kakoe BpeMs 3aKOHYHUTCA 3Ta peakius npu 72 = 140°C, ecnu TemmneparypHblil ko3dduimert
CKOPOCTH peakuuu y = 3,5.

3ananue 5. OnpenenuTh, B KAKYI0 CTOPOHY CMECTHUTCS MOJIOKEHNE PAaBHOBECHSI PEAKIUU:

CCla) + 2H20 (n O CO2(r) + 4HCI (v, Ar H <0, ecou:

a) YMEHBIIIUTh TEMIEPATypy B CUCTEME; 0) MOHU3UTH OOIIee JaBICHHUE B CUCTEME;

B) MOBBICUTH MaplIMAIbHOE JaBICHUE YETHIPEXXIOPUCTOTO YITIEPOa;

T') YMEHBIIIUTH KOHIIEHTPAIIMIO UCXOIHBIX BEIIECTB; /1) BBECTU KaTaIU3arop.

Bapuant 10

3ananue 1. TepmoxuMuyeckoe ypaBHEHHUE PEAKIIUH MOTYUSHHUS JKejle3a UMEET BU/I:

Fe203(r+ 3COw 0 2Fem + 3CO2w), Ar H%298 = 27 K]JIK.

Onpenenuth Maccy okcuaa xenesa (I11), koTopas BcTynuia B peakiinio, eCJId TeTJI0OBOM
saddexr cocraBmi 310 kJx.
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3ananue 2. [lonb3ysich CIpaBOYHBIMU TaHHBIMH, PACCUUTATh CTAHIAPTHYIO SHEPIHIO
['n66ca nanHoi peakuu rmpu temneparype 298 K u ykazarb, BO3MOXKHO JIM CaMOTIPOU3BOJIBHOE
MPOTEKaHUE PeaKIUU IIPU CTaHIAPTHBIX YCIOBUSIX:

C2H2(m + H20@) = CH3CHO().

3amanue 3. OnpenenuTs, Kak U3MEHUTCS CKOPOCTh npsamoi peakuun: 2NOw) + O2r) =
2NO2(r)

IpY yBEIMYEHUH KOHIeHTpaluu okcua azota (II) B 3 paza. Cuutars 3Ty peaxiuio
AJIEMEHTapHOMN.



3ananue 4. BerauciuTe, Ha CKOJIBKO TPalyCOB HEOOXOAMMO YBEIIMYUTH TEMIIEPATYPy s
yBenuueHus: ckopoctu peakiuu B 100 pa3. TemneparypHbiii KO3(GGUIIMEHT CKOPOCTH PEAKIIUA
paBeH y = 2,3.

3ananue 5. OnpenenuTs, B KAKOM HapaBiICHUH MTPOU30HAET CMEIICHHUE MTOTOKEHHS

paBaoBecus B cucteMe: Crpagur) + 2N20wm 0 CO2 () + 2N2 (1), ArH®298> 0, ecii: a) MOBBICHTH
oO1ee qaBiIeHUE B CUCTEME; 0) MOHU3UTH TEMIIEPATyPy B CUCTEME; B) yBEIHYHUTH
KOHIIEHTpaluio okcuaa azora (I); r) BBecTu karaauzarop.

KpuTepuu oneHKH: KaXI0€ 3a/JaHHie OLIEHUBaeTCs U3 4-0auios;
- OIICHKA «3a4TE€HO» BBICTABIISICTCS CTYIEHTY, ecii HabpaHo 10 — 20 Gaos;
- OILICHKA «HE 3aYTEHO» BBICTABIIAETCS CTYACHTY, ecin HabpaHo 0 — 9 Gaios.

Bonpocs! mo pazgenam aucOMIIMHBI
(1J151 MOATOTOBKH K KOJINIOKBHYMAM H JK3aMeEHY)

1. Knaccudukanus 1 XuMu4ecKre CBOUCTBA OKCHJIOB.

2. Knaccuguxkariyst 1 XMMU4ECKHE CBOWCTBA KHCIIOT.

3. Kimaccudukanus 1 XuMU4eCKre CBOMCTBA OCHOBAHMIA.

4. Knaccudukamus 1 XUMHYECKHE CBONCTBA COJICH.

5. KBaHTOBO-MeXaHU4eCKasi MOJENIb CTPOEHUs aToMa. YpaBHeHue BosHbl JI. [le bpoiins.
[Tpunuun HeonpeneneHHoctu [eitzendepra. Bonnosas pyHkuus. AtomHast opOuTaib. 6.
KBanTOBBIC UKca U MX PU3NUECKHid CMBICIT. DOPMEI §-, p-, d- aTOMHBIX OopOuTaneil. 7.
DJNEKTPOHHAs CTPYKTypa aToOMOB. [[pHHIIMIIBI 3aI10JIHEHUS DHEPIETUYECKUX YPOBHEW U TIOAYPOBHEH
aromax. [IpuHumn Hanmensieit 3ueprun. [pasuno Kieukosekoro. [punnun Haymu. IIpasuno
XyH[a.

8. DnexTpoHHbIe KOH(PUTYpaluu aToMOB 31eMeHTOB [leproanyeckoit cuctemsl. s-, p-, d-, f
AIIEKTPOHHBIE CEMEIHCTBA JIEMEHTOB. DJIEKTPOHHBIC (POPMYIIBI U AIEKTPOHO-TpaduIecKue
JarpaMMBbl aTOMOB B OCHOBHOM U BO30YX/I€HHBIX COCTOSIHUAX. DIEKTPOHHbIE (DOPMYIIbI U
IEKTPOHO-TpaUUeCcKue TuarpaMMbl HOHOB.

9. Cospemennas ¢opmymupoBka Ilepmomnueckoro 3akona J[.MI. Menneneena.
[Tepronnueckoe M3MEHEHUE CBOMCTB IIEMEHTOB B COOTBETCTBUM € MOJNOKEeHHEM B [lepuoanueckoit
cucreMe (pa3Mep aroMa, SHEpIrus HOHU3ALUH, CPOJICTBO K AIEKTPOHY, MEKTPOOTPULIATEIIEHOCTS).

10. Xumunueckas cBsizb. OCHOBHBIE BUJIbl XUMUYECKOM CBSI3U. XapaKTEPUCTUKU XUMUYECKON
CBS3M: JJIMHA, DHEPIMsl, KPaTHOCTb CBS3M, BaJIEHTHBIM yros. KpuBas mOTEHIMAIBHON 3HEPrUM
MOJIEKYJIBI BOIOPOZA.

11. KoBaneHtHas xumuueckas cBsA3b. OCHOBHbBIE IOJIOKEHUS METO/A BAJICHTHBIX CBS3Ed
(MBC). IlonsiTe BaJEHTHOCTH JJIEMEHTOB. G- U T- CBs3u. (CBONCTBAa KOBAJICHTHOHW CBS3M:
HaCBIIAEMOCTb, HAIIPABIECHHOCTD, OJISAPHOCTB.

12. OOMEHHBIN 1 TOHOPHO-AKIETITOPHBI MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H.
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13. ITonsipHOCTH KOBaJIEHTHOM CBSI3U. [UMOIBHBIA MOMEHT XUMUYECKON CBSI3H. J{UMOTbHBIN
MOMEHT MHOTOaTOMHBIX MoJIeKyJl. PaccMoTpeTs Monekyibl CO2u SO2.

14. OcHOBHbBIE TOJNIOXKEHUS TEOPHUM THOpPUAM3AIMM aTOMHBIX opoOuraneil. IlpuBectn
IPUMEPBl COCIUHEHHH C THIAMH THOPHIM3ALMK: sp-, Sp°-, sp°- THOprau3armeii. [eoMerpraeckas
dbopMa MOJIEKYII.

15. NonHas cBa3b. CBONCTBA HOHHOM CBSI3M: HEHACHIILBIEMOCTh, HEHAPABICHHOCTb.



CBolicTBa COEIMHEHUH ¢ MOHHON KPUCTAJIMUECKOMN peIIETKOM.

16. Meramnueckas cBs3b. CBOWMCTBAa METAININYECKON CBSI3H.

17. TlepBblil 3ak0OH TepMOAUHAMUKU. BHYTpeHHss sHeprus. DHTanbnus. TernoBoi apdext
M30XOPHOTO ¥ M300apHOT0 MPOIIECCOB.

18. TernoBoit apdexr xumuueckoit peakuuu. 3akoH ['ecca. TepmoxuMuueckre ypaBHEHUS.
CrangapTHasi SHTaIbIUs OOpa3oBaHUs BellecTBAa. PacueT cTaHOapTHOW SHTANBIHMU XUMHYECKOM
peaKkiuu.

19. Bropo¥i u TpeTuii 3aKOHbI TEPMOIUHAMUKHU. DHTponus. CTaHgapTHast SHTPOIHUS
BelecTna. Pacuer ctangapTHOM SHTPONIUUA XUMUYECKOM peakuu.

20. Dueprus ['u66ca. Kpurepuii camonpon3BoIbHOTO MPOTEKaHUs MPOLIECCOB B 3aKPHITHIX
cucremax. Pacuer crannaprHoii sHepruu [ m66ca XUMUYECKOH peaKIyH.

21. OcHOBHbIE MOHATHSI XUMHYECKOH KHHETHKH. OJE€MEHTapHble peakuuu. MexaHusm
peakuun. CKOpPOCTh TOMOT€HHOM XHUMHUYECKOW peakuuu. DakTopbl, BIUAIOLNIME HA CKOPOCTH
peaKLuu.

22. OCHOBHOHM 3aKOH XMMHYECKOM KHHETHUKH (KHHETUYECKHI 3aKOH JCHCTBYIOIIMX Macce).
Kunernueckoe ypaBHenne peakuuu. KoHcTaHTa ckopoctu peakuuu. [lopsmok peakuuu u
MOJIEKYISIPHOCTD peaKIUK. Pa3MepHOCTh KOHCTAaHTBI CKOPOCTU PEAKIIUH.

23. BrniusHre TeMnepaTrypbl Ha CKOPOCTh peakiuu. TemmeparypHbliil KO3()PHUIUEHT CKOPOCTH
peakuuu. YpaBHeHHEe AppeHuyca. DHEprusi akTUBAIUH.

24. ObparumMble 1 HeoOpaTUMBbIE Mpoliecchl. XUMHUEcKoe paBHOBecue. KoHcTanTa
paBHOBecHs. DaKTOPBbI, BIUAIOLINE Ha XUMHUUeckoe paBHOBecue. [Ipunnun Jle llatense-bpayna.

25. PactBopsl. CoBpeMeHHBIC MTPEACTABICHHS O (PH3NKO-XUMHUUYECKUX MPOIeccax oOpa30BaHUs
pacTBOpoB. DHepreTuka npoiecca pactBopenus. Conbparanus (ruaparanus). HeHachlleHHbIH,
HACBIIICHHBIN U NEPECHIIIEHHBIA PACTBOPHI.

26. CiocoObl BbIpa)KEHUS! KOHIIEHTPALIMU PACTBOPOB: MaccoBast JOJIsI, MOJISIpHAs 101,
MOJISIpHasi KOHLIEHTpaLusl, MOJIsUIbHAs KOHIIEHTpALUs, MOJIIpHAsi KOHLEHTPALKs SKBUBAJIEHTa. 27.
PactBOpsI 2:1€KTpoauTOB. OCHOBHBIE MOJOKEHUS TEOPUU IEKTPOITUTHUECKOU TUCCOLMAIITN
Appennyca. CreneHpb JUCCOLMAIM, KOHCTaHTa Aucconuanui. GakTopsel, BAUSIONINE Ha HUX.
CunbHbIe U cllaOble AIEKTPOJIUTHI.

28. PaBHOBeCHs B BOAHBIX PACTBOPAX CJIA0BIX AEKTPOIUTOB. 3aK0oH pa3BeacHus OcTBaibia.
Crynenyarasi TUCCOIAAIINS.

29. DnexTponuTUYecKas aucconuanus Boabsl. lonHoe npousseneHne Boasl. BonoponHsiii u
TUAPOKCUIHBIN MOKAa3aTEeNH CPEbl.

30. OKHCIUTETHEHO-BOCCTAHOBUTEIbHBIE peakinu. CteneHb okuciaeHus. OKUCIUTENU U
BoccTaHoBuTenu. Kitaccuukanus OKMCIUTETFHO-BOCCTAHOBUTENBHBIX peakiuii. 31. Mertox
AIIEKTPOHHOTO OajaHca JUisl COCTABICHHS YPABHEHH OKUCIUTEILHO BOCCTAHOBUTEIBHBIX PEAKIIHIA.
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32. DnexrpoxuMuyeckue npouecchl. [loHsaTHe 00 3MeKTpone M AIEKTPOTHOM MOTEHIIHAJIE.
Bo3HMKHOBEHHME IBOMHOIO JJNEKTPUYECKOTO CIOA M CKadyka IOTEHIHala Ha I'PAHULE METAl —
IIEKTPOJIUT.

33. IIpuniun paboThl raJlbBaHUYECKHUX IEMEHTOB (Ha puMmepe 1eMenTa Jlanmans-SAxkoon).
Amnop u xaron. TokooOpasyromasi peakuus. JJIEeKTPOABUKYIIAs CUJIA TaIbBAHUYECKOTO NIEMEHTA.
34. CrannapTHbIi BOAOPOAHBIN 3eKTpoA. CTaHJapTHBIN IEKTPOAHBIA oTeHnuan. Pag
CTaHAAPTHBIX IEKTPOIHBIX OTEHIUAIOB METAJUIOB. 3aBUCUMOCTB JIEKTPOIHOTO ITOTCHIIAAJIA OT
KOHIICHTPALIMM MOHOB U OT TeMIleparypsl. YpaBHeHue HepHera.



35. T'anbBannyeckue aemenTsl. Pacuer JJIC u paboThl rajlbBAHUYECKOTO AIEMEHTA.
KoHIIeHTpallMOHHBIE raJIbBAHUYECKHUE IEMEHTHI.

36. [lonspuzanus 31nexkTpoaoB. KoHIIEHTpallMOHHAS U AIEKTPOXUMHUYECKAs OJISIPU3ALIMSL.

37. Akxkymynsaropsl. [IpuHimn paboTsl CBUHIIOBOTO aKKyMYJISATOPA.

38. Dnexrponus. Ilorennman pasnoxenuns. 3akoHsl Papazess. DNEKTPOXUMHUUECKHM
skBuBaNieHT. KoadduimeHT BpIX01a MO TOKY.

39. DnexTpoiau3 C HEepPaCTBOPHUMBIM W PAaCTBOPUMBIM aHojamu. llocienoBaTelbHOCTD
IIPOTEKAaHUS] AHOJHBIX M KaTOAHBIX IPOLECCOB IPH 3JIEKTPOJIN3E BOJHBIX PACTBOPOB (IIPUBECTH
MIPUMEPHI).

40. IlpumeHeHHE DJEKTpOJIM3a B TEXHMKE: IOJIYYEHHME U OUYUCTKA BELIECTB, HAHECEHUE
HNOKpPBITHI. PaccMOTpeTh 3NIEKTpOIM3 BOAHOIO pacTBOpa XJOpuJa HATpUs C WHEPTHBIMU
AIIEKTPOJAMH.

41. Koppo3zus metamioB. Kiaccuduxanus KOppo3HOHHBIX ITPOLIECCOB MO XapaKTepy
KOPPO3MOHHBIX pa3pyLIEHUI U 110 MEXaHU3MY ITPOTEKAHUSI.

42. DnexTpoxuMuyeckas Koppo3us. MexaHu3M 3JIeKTPOXMMHUYECKON KOPPO3UU, aHOJHBIE U
KaTOAHbIE TpoIecchl. TepMoaMHAMUYecKass BEPOATHOCTh NPOTEKaHUS AIEKTPOXMMHUYECKOM
Koppo3uu. BonoponHas u KucinopoaHas Jenoaspu3anysl.

43. DOnexTpoxuMmMudeckas Koppos3us. PaznmuuHble ciaydan oOpa30BaHUS KOPPO3MOHHBIX
ranbBaHonap (IpU KOHTAKTe JBYX pa3jMYHbIX METaUIOB, MNpPH KOHTAaKTe MeTalja M €ro
COEIMHEHUS). DJEKTPOIHBIE MPOLIECCH] B PA3JINYHBIX KOPPOZUOHHBIX Cpellax (IPUBECTH IPUMEDPBI).

44. Koppo3uoHHbIE IPOLECCHI, TPOTEKAIOLINE NP SIEKTPOXUMUYECKON KOPPO3UH
MaJIOyIJIEpOAUCTOM cTanu. Kopposus mpu HEpaBHOMEPHOU a’3paliyu.

45. MeTto/ibl 3allIUThl METAJUIOB OT AIIEKTPOXHUMHUECKOI KOppo3uu: 00padoTKa cpelibl,
HAHECEHUE 3aIUTHBIX TOKPBITHI, TPOTEKTOPHAs 3alIUTa, AEKTPOXUMHYECKAsl 3allUTA.



