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1. He.]'l](l, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyqemm o JMCIHUIIJINHE

Llenv oucyunnunovl cocmoum 6 opmuposaHuu u pa3sumul y 00Yy4aruuxcsa TUYHOCIMHBIX U
npoGhecCUOHANbHLIX Kauecms, No3eosauux obecneyums evinoanerue mpeovosanuti ®I'OC BO c
yuemom 0cobeHHoCmell HAYYHO-00pa308amenvHol  WKOAbl YHusepcumema u aKmyalbHbiX
nompebHocmetll pblHKa mpyod 6 Kaopax ¢ 8blCUUM 00pA308aHUeM 8 COOMBEMCMBUNU C HANPAGIeHUEeM
NnO02OMOBKIU.!

CNOCOOHOCMU ~ NPUMEHAMb  3HAHUA ~ 3AKOHOMEPHOCMel  XUMUU  Npu  peuleHuu
NPOheccUOHANbHbIX 3a0ay, YMeHUs NPoBOOUMb AHAIU3 U 00pAbOMKY HAYYHO-MEXHUYEeCKOU
ungopmayuu Ha OCHOBe MeEOPeMuUYyecKux npeocmasieHull XuMuu, YMeHUs Hpo6edeHUs
CMAHOAPMHBIX UZMEPEeHULl U 0OpadoOmMKU pe3yIbmamos IKCHEPUMEHMA,

K ocnosnvim 3a0auam oceoenusn oucyuniunvl « Xumusy cieoyem omuecmu:

- N0020MOBKA CMYOEHMO8 K OeamelbHOCMU 8 COOMBEeMCmMeUU ¢ KEAIUGUKAYUOHHOU

Xapaxmepucmukou 6axKaiaépa no HanpasieHuio;

- hopmuposanue obwemexHuUeCKUx 3HaAHUL U YMEHUU N0 OAHHOMY HANPABIEHUIO,

- YeleHanpasieHHoe npuMeHeHue 6a308blX 3HAHUL 6 0bIacmu XUumMuu 6 NPoghecCuoHaIbHOU
oessmenIbHoCmu,;

- U3yUeHue U pazeumue NPaKmuyecKux HAasblKo8 N0 80NPOCAM, CEA3AHHbIM C NPUMEHeHUeM
OCHOBHBIX XUMUUECKUX 3AKOHO8, 3AKOHOMEPHOCHel NPOMeKaAHUs XUMUYeCKUX peakyuil 01 peuieHus
KOHKDEMHbIX NPAKMUYECKUX 3a0a4 6 001acmu 3KCHIYamayuu mpancnopmuo-mexHoai02U4ecKux
MAUWUH U KOMNIEKCOS.

Ilnanupyemoie pezyromamol 00y ueHUs 3aKTIOYAIOMC POPMUPOSAHUU ) 00YUAIOUe20Cs]
HeobxX00uUM020 00vbema 3HaAHUL 8 0ONACTIU XUMUL, A MAK}CE HABLIKO8 NPUMEHEHUS JMUX 3HAHUL 015
PpelieHusi NPaKmu4eckKux 3a0au.

OOyueHne Mo IUCHUIUIMHE «XHMHS» HalpaBlIeHO Ha (HOpPMHUpPOBAHHME Yy OOyYaroIIMXCs
CIEAYIOINUX KOMIETCHIIUM:

Kox v HanmenoBanue
HHIUKATOPA 10CTH-
JKeHHSI KOMIIeTeHI[MH

IlepeueHb MIaHNpyeMbIX pPe3yJIbTATOB

Koa xoMnereHuun
oﬁy'{e}mﬂ Mo JTMCIUIIJINHE

OIIK-1. Cnocoben
CTaBUTH U PEIIaTh
WHXCHEPHBIC U
HAyYHO-TEXHUYECKHE
3amauu B chepe
cBoeii mpodeccuo-
HaJILHOH JIeATEIIHLHO-
CTH U HOBBIX MEX-
JTUCIIMILTAHAPHBIX
HATpaBIIEHUH C HUC-
MOJIb30BAHUEM €CTe-
CTBEHHOHAYYHBIX,
MaTEeMaTHICCKUX U
TEXHOJOTHYECKHUX
MoJeen

NOIIK-1.3
OrnpenensieT BO3MOX-
HbIC HAMPABIICHUSI XU~
MUYECKHX B3aUMOJIEH-
CTBUH, KOHCTAHTBI
paBHOBECHSI XUMUYE-
CKMX IIpEBpAICHUM.

3HATh:

e OCHOBHBIE KJIaCChl HEOPTaHUYe-
CKUX COEAMHEHUN, OCHOBHBIEC T10-
JIOKEHUSI COBPEMEHHOW TEOpUHU
CTPOCHHSI aTOMa, TEOPUU XUMUYE-
CKOM CBSI3M, SJHEPTETHKH U KUHE-
TUKU XUMUYECKUX PEaKIIHid, XUMU-
YEeCKOr0 paBHOBECHSI, OOIIUE CBO¥I-
CTBa pacTBOPOB, CBOWCTBA PACTBO-
POB IIEKTPOJIMTOB, 3aKOHOMEPHO-
CTH MPOTEKAHUS DICKTPOXUMUYE-
CKHUX TIPOIIECCOB;

® OCHOBHbBIC XUMHUECKHUE TOJIOKE-
HHSI, 3aKOHBI, CBEJCHUS, HCOOXOIu-
MBIE JIJISl IPUMECHEHUS B KOHKPET-
HOW IpeAMETHON 00IaCTH IKCILTya-
TaIH TPAHCIIOPTHO-TEXHOJIOTHYE-
CKUX MAIlIUH ¥ KOMILJIEKCOB.
yMeTh:




e OmpenensaTs BO3MOXKHBIC HAIIPaB-
JICHUS] XUMUYECKUX B3aUMOJICH-
CTBHH, KOHCTAaHTHI PABHOBECHS XH-
MHUYECKHX MPEBPAICHUH, TPUMe-
HATDH 3HaHUA (yHIaMEHTAIBHBIX
OCHOB, TTOJIXO/IbI U METObI XUMUHU
NPU U3YYEHUH APYTHX JUCLUIUINH;

® TIPUMEHSATH 3HAHWA (YHIAAMCHTAIb-
HBIX OCHOB, TTOJIXO/IbI U METO/IbI
XMMUH B IPo(hecCHOHATBHOMN J1es-
TEJILHOCTH.

BJIA/IETh:

¢ MareMaTHYECKUM anmapaToM u
HaBBIKAMH UCIIOJIb30BaHUSI COBPE-
MEHHBIX ITOJIX0JIOB U METOJIOB XH-
MHH K OITUCAHUIO, aHATIM3Y, TEOpe-
THYECKOMY ¥ SKCIIEPHMEHTAIIb-
HOMY UCCJICJOBAaHHIO U MOJICITUPO-
BAaHMIO XUMHUUECKHX CHUCTEM, SBJIC-
HUI 1 TporieccoB B 00beMe, He0O-
XO/IMMOM JUTS OCBOCHUSI HAyK O Ma-
Tepuanax, pyHIaMeHTaIbHBIX U
NPUKIIaJHBIX OCHOB MaTepHaoBe-
JCHUS U TEXHOJIOTHI MaTepHaloB,
UCTIONIb30BaHUS B IPO(ecCHoHab-
HOH JIesITeIbHOCTH;

®  HaBBIKAMU HCIIOJIb30BaHUsS COBpE-
MEHHBIX ITOJIX0JIOB U METOJIOB XH-
MUH K OITUCAHUIO, aHAJIM3Y, MOJIe-
JMPOBAHUIO XUMHUUECKUX CHCTEM,
SIBJICHHUI U TIPOLIECCOB B 00BEME,
HEOOXOAMMOM JIJISI NCTIONIb30BAHUS
B IIpO(heCCHOHAIBHOM 1A TEIHHO-
CTH.

2. MecTO AUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuumiauHa OTHOCUTCS K o0s3aTrenbHONM yactu Onmoka bl «lucuumiausbl (MOITynn)»
b1.1.8.5. «MaremaTudeckue U €CTECTBEHHO-HAYUYHbIE TUCIUIIIMHBDY OCHOBHOW 00pa30oBaTEIHHOM
MPOrpamMMbl CTICIIHAIUTETA.

«XuUMHUsD» B3aMMOCBSI3aHA JIOTMUECKH, COJEP)KATENbHO M METOJMYECKH CO CIIEIYIOLIUMU
aucuuiauHaMu U npaktukamu OOIT:

B o6s3arenbroit wactu (b1.1.):

— MaremaTudecKHii aHams;

- ®Ou3uKa;

- MarepuanoBeieHue;

- be3omacHOCTh XU3HEACATEILHOCTH;

- TexHOoIOrUs1 KOHCTPYKIIMOHHBIX MaTEPHAIIOB.



3. CTpyKTypa u cogepxkaHue JUCUMILIMHBI

OO61ast Tpy40€MKOCTh AUCHHUIUIMHBI COCTaBISAET 3 3a4eTHHIX euHUIbI (108 yacoB).

3.1 Buabl y4eOHoI padoThl M TPYA0EMKOCTD

(o popmam oOyueHHs)

3.1.1. Ounas ¢popma 0OydeHus

IJJ?[ Buj yue6Hoii padoThl KOJ}::::}TBO Cemectp
1 | AyautopHble 3aHATHSA 32 3
B ToMm uncie:
1.1 | Jlekuuu 16 1
1.2 | CeMuHapcKue/mpakTHYECKUE 3aHATHS - -
1.3 | JJabopaTtopHble 3aHSATHS 16 1
2 | CamocTosTeabHast padoTa 76
B ToM yucine:
2.1 | TnpoMeXyTOYHOE TECTUPOBAHUE 24 1
2.2 | peuieHue pacueTHBIX 3a7a4 [0 BapuaHTam 24 1
2.3 | moAroToBKa K J1a00OpaTOPHBIM paboTam 28 1
3 | llpomeskyTOYHAs aTTeCTALMS
3auer/nud.3a4eT/73K3aMeH 3a4yer 1
Hroro 108 1

3.2 TeMaTHyecKHH IUVIAH U3YyYEeHUS TUCUHMILIMHBI

(o dhopmam oOyueHus)

3.2.1. Ounas ¢popma 0OydeHus

TpyroeMkocTh, yac
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1 Pazgen 1. Beenenne. OCHOBHBIE 3aKOHEI U
TIOHSITHSI XUMUU
1.1 | Tema 1. OCHOBHBIE CTEXMOMETPUUECKUE 2 2 10
3aKOHbI XUMUU
1.2 | Tema 2. CtpoeHue aToMa. 2 8
[leproanueckuil 3aKOH U NEpUOANYECKas
cuctema snementoB (I1CI) JI.U.
Menneneesna.
1.3 | Tema 1. Xumuueckas CBsi3b U CTPOEHUE 2 2 8
MOJIEKYJI
2 Paznen 2. OcHOBBI XUMHYECKOI
TePMOANHAMHKH




2.1 | Tema 1. Tepmoxumus 2 2 10
3 Pa3pen 3. Xumuueckasi KHHETHKA U

KATaJIN3
3.1 | Tema 1. XuMudeckast KHHESTHKA U KaTaJn3 2 4 10
4 Pasnen 4. PacTBopsl
4.1 | Tema 1. PactBopsl. CriocoObI BbIpaKeHUs 2 2 10

KOHIICHTPAIIUU PACTBOPOB.

5 Paznen 5. Dnextpoxumus

5.1 | Tema 1. DaekTpoXUMHUECKHE TIPOIIECCHI 2 2 10
5.2 | Tema 2. Koppo3ust 1 3aliiTa METAJIJIOB U 2 2 10

CILIABOB
Hroro 16 16 76

3.3 Copep:xkanue TUCHHUILINHBI

Pa3nea 1. Beegenne. OCHOBHbBIE 3aKOHBI U TOHSTHUSI XUMUU
Tema 1. OCHOBHBIE CTEXMOMETPUUECKHUE 3aKOHBI XUMHUHU. 3aKOH COXPAHEHUS] MaTEpPUH, 3aKOH

MIOCTOSTHCTBA COCTaBa, 3aKOH SKBHMBAJIECHTOB. ['a30Bble 3akoHbl. 3akoH ABorajpo. Ilpumenenue
OCHOBHBIX 3aKOHOB XMMHH K KOJITMYCCTBCHHBIM pacyCTaM 110 YPaBHCHUAM PCAKIHU.

OCHOBHBIE KJIACChl HEOPIrAHNYECKUX COEUHEHUI: OKCH/Ibl, OCHOBAHUs, KUCIOTHI U conu. Mx
KJaccu(uKaus, HOMEHKJIATypa U XUMHUYECKUE CBOMCTBA.

OKHCIUTENBHO-BOCCTAaHOBUTEIbHBIE peakiy. CTeneHp OKUcaeHus. BaxHelme OKuCanuTenu
u BoccTaHoBUTENH. (COCTaBICHHE YPABHEHMH OKHUCIMTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM.
Knaccugukarus oKucIuTeIbHO-BOCCTAHOBUTEIBHBIX pPEeaKLUil.

Tema 2. Ctpoenue atomoB. [lepuoguueckuii 3axon JI.U. MenaesneeBa

KBaHTOBO-MEXaHMYECKast MOJIENIb CTPOCHUS aToMa. Y paBHeHue [inanka. YpaBHenue BoaHbI [e
bpoiinsa. [lpunuun HeomnpeneneHHocTu. YpaBHenue Illpenunrepa u  BoJHOBBIE  (PyHKUIMU
3JIEKTPOHOB.

KBantoBbie umcna. ['1aBHOE KBAaHTOBOE YHUCIO. DHEpreTudyeckre ypoBHU. OCHOBHOE U
BO30Yy>KJeHHOE cocTosiHHe aToMa. OpOuTanbHOE KBAaHTOBOE YUCIO. DHEPreTUYECKUE MOAYPOBHH.
®dopma aTOMHBIX opOuTaneil. MarHuTHOe KBaHTOBOE 4HCIO. ATOMHBbIE opOuTamu. OpueHTanus
aTOMHBIX opOuTazei B npoctpancTBe. CiiuH 31ekTpoHa. CIMHOBOE KBAaHTOBOE YHCIIO.

IIpunnun HaumeHsplmied HHeprud. I[IopsAnOK 3amoiIHEHHs 3SHEPreTUYECKUX YPOBHEU U
IIOAYPOBHEH B MHOTOMIEKTPOHHBIX aroMax. [IpaBwio KneukoBckoro. IlpumHnmm Ilaymnm.
MakcumanbHOE KOJMYECTBO DSJEKTPOHOB HA JHEPIETHMUYECKOM YpPOBHE, ITOAYPOBHE M aTOMHOMN
opoutamu. IIpaBmio XyHma. DIJIEKTPOHHOE CTPOECHHUE MHOTOAJICKTPOHHBIX aTOMOB W HOHOB.
CewmeiicTBa s-, p-, d- u f- »snementoB. X pacmnonoxkenue B mepuomuveckoit cucreme JI.U.
Menneneesna.

[Iepuoanueckuii 3aKkoH U nepuoauyeckas cucrema 3nemeHToB [1. . Menneneesa. [lepuonast u
rpynnbl. CTpoeHHE MEepUOAWYECKOH CHUCTEMBl M CTPOCHHE JJIEKTPOHHOW OOOJIOUKH aroma.
DNEKTPOHHBIE aHAJIOTH. ATOMHBIE ITapaMeTpbl. ATOMHBIE U HOHHBIE PaJlyChl. JHEPIHsI HOHU3ALUN
(voHM3anMOHHBIM  moTeHnuan). CpoacTBO K DJIEKTPOHY. DIEeKTPOOTPULIATETEHOCTb.
[Teproan4HOCTH B MU3MEHEHUN aTOMHBIX MTAPAMETPOB U XUMUYECKUX CBOMCTB 3JIEMEHTOB.

Tema 3. Xumuueckasi cBs3b. KoBajieHTHass cBsi3b W ee cBoicTBa. (OCHOBHBIE
XapaKTePUCTUKU KOBAJICHTHOM CBSI3U: SHEPTUs (SHTANBINS) CBA3H, UIMHA, KPATHOCTh, BAJICHTHBIH




yroj, TOJSIPHOCTh CBsi3M. (OOMEHHBI U JOHOPHO-aKIENTOPHBIM MEXaHWU3MBbI 00pa30BaHUS
KOBAJIGHTHOM CBsi3u. MeTon BaleHTHBIX CBsizeld. Curma- u mnu-cBsizu. llpencraBieHus o
ruOpuaAn3ai aTOMHBIX OpOWTanei MpU OMUCAHUM T€OMETPHUUECKONH KOH(PUTYpalUd MOJIEKYI.
JIMnoIbHBI MOMEHT CBS3U U AUNOJIBHBII MOMEHT MOJIEKYJIbL.

HNonnas cBs3b U ee cBoicTBa. MeTaminueckas CBsA3b. MEXMOJIEKYISIPHbIE B3aUMOICHCTBUSI.
[Ipupona mexmonekysapHbix cuil. Cuisl Ban-nep-Baanbca. Bonopoanas cBss3b.

Pazgea 2. OCHOBbI XUMHY€ECKOH TEPMOAUHAMUKH

Buytpennss sueprust u sHtanenus. IlepBwlii 3akoH TepmoauHaMuku. TersoBoit 3ddexr
XUMUYECKOW peaknuu. TepMoXumMudeckue ypaBHEHUs peakiuid. CTaHAapTHbIE HSHTAIBIUU
00pa3oBaHusl XUMHUYECKUX coenuHeHni. 3akoH ['ecca u cieactBust U3 Hero. Pacuer ctangapTHBIX
TEIIOBBIX A (PEKTOB XMMHUUECKUX peakiuii. Bropoit u TpeTuii 3akoHbl TepMOIuHAMHUKHU. [loHsITHE
00 PHTPONUHU U €€ U3MEHEHUHU B XUMHYECKHUX MpeBpalieHusax. DHeprus ['mb0ca u ee usmeHeHue B
XUMUYECKHX mpoueccax. Kpurepuil camonpou3BOJIBHOTO MNPOTEKAHUS XUMUYECKHX pPEaKUud B
M300apHO-U30TEPMUUYECKUX YCIOBUSX.

Pa3zpnen 3. XuMnuyeckass KHHeTHKA M KATAJIHM3

CKOpOCTh TOMOTEHHBIX XUMHUYECKHX peakuui. @DakTopbl, BIUAIONIME HAa CKOPOCTb
XUMHYECKON peakUuu. 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOM peaklMM OT KOHILIEHTpalUi
pearupyomux BemecTB. OCHOBHOM 3aKOH XUMHUYECKOW KHUHETHUKH (KMHETHYECKUN 3aKOH
nerctByromux —wmacc). Koncranta ckopoctu. Kunermueckoe ypaBHenue. llopsmoxk wu
MOJIEKYJIAPHOCTh peakiiui. OCHOBHOM 3aKOH XUMUYECKOW KHHETUKHU JIJIsI TE€TEPOTCHHBIX PEAKIIUM.

3aBUCHMOCTh CKOPOCTH PEAKIIMK OT TEMIEpaTyphl. TeMrepaTypHblid KO3(PHHUIIUEHT CKOPOCTH
peakuuu. YpaBHeHHEe AppeHuyca. DHEprus aKTUBALUU.

[ToHsiITHE O TOMOT€HHOM U T€TEPOre€HHOM KaTaJu3e.

Xumuyeckoe paBHoBecue. OOpaTuMble U HeoOpaTUMbIe peaknuu. KoHCTaHTa XMMHYECKOTO
paBHOBecus. CMeleHue nonoxenus pasHosecus u npuHuun Jle Ilarense - bpayna. Xumnueckoe
pPaBHOBECHE B T€TEPOTCHHBIX CHCTEMaXx.

Pasnen 4. PacTBopsl

Onpenenenne u kiaccudukanus pacTBOpoB. PacTBopenne kak GU3NKO-XUMHUECKUH TPOIIECC.
ConbBatauust u ruapatanus. PactBopumocts. CriocoObl BhIpaXKEHHUS KOHIIEHTPAIMH PAacTBOPOB.
PacTBOpBI 371EKTPOIUTOB U HEIJIEKTPOIUTOB.

3akoH Payns. WneansHble pactBopbl. KomnmuraTuBHble cBOMCTBa pacTBOpoB. lloHMmkeHuHe
TEMIIEpaTypbl 3aMep3aHus U TMOBBIIICHUE TEMIIEpaTypbl KHUIEHUSI pPaCTBOPOB. AKTHUBHOCTh
KOMITIOHEHTa pacTBOpa, KO3(PPHUINEHT aKTUBHOCTH.

Boaubie pacTBOphI 351eKTpOaUTOB. KOMWYeCTBEHHBIE XapaKTEPUCTUKH SJICKTPOIUTUUECKON
JUCCOLMAIIMU: CTENEHb AMCCOLMAIMKM, KOHCTaHTa JUcCCOLManuu. 3akoH pasBeneHus OcTBajibia.
N3oTtonnyeckuii K03 UIUEHT, €r0 CBA3b CO CTENeHbI0 aucconuanur. OCOOEHHOCTH BOJBI Kak
pactBopuTensi. Bomopoausiii mokazarens cpensl (pH).

I'upponus coneil. IOHHO-MOJIEKYJIIpHBIE M MOJIEKYJISIPHBIE ypaBHEHUs ruaponun3a. CreneHb
TUAPONN3a, KOHCTaHTa THApoau3a. HeoOpaTuMelil ruponus.

PaBHOBECHE «MaJIOPaCTBOPUMBIN 3JIEKTPOJUT — HACBIEHHBIM pacTtBop». lIpomssencHue
pacTBOPUMOCTH. Y CIIOBUS BBITIAJICHUS U PACTBOPEHUSI OCAIKA.

Pa3znen 5. OCHOBBI JIEKTPOXUMHH
Tema 1. D1eKTpOXHUMHYECKHE NPOLECCHI

OmnpenencHne u K1accH(PHUKAIUS MIEKTPOXUMUICCKUX TporieccoB. [ToHATHE 00 IEKTPOTHOM

noTeHImane. ['anpBannueckuii snemeHT [lanuansa-SAko6u. CTaHmapTHBIH BOJOPOIHBIA DJICKTPOL.



VpaBuenne  Hepucra. Pacuer 3OJIC  rampBanmyeckoro  anemeHTa.  OKHCIHUTETBHO-
BOCCTAaHOBHUTECIILHBIN IIoTCHOUAaI. HaHpaBJ'IeHI/IC MPOTCKAHUA OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX
peakuuii. [Tonsgpuszanus 3J1€KTPOAOB.

XUMUYEeCKHe HUCTOYHUKM TOKa. [‘anbBaHMYeCKHE DJIEMEHTHl. TOIIMBHBIE 3JIEMEHTHI.
AKKYMYJISITOPBI.

DJEKTPOIH3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOIECC. DIEKTPOIU3 C PACTBOPUMBIMU
Y HEpacTBOPUMBIMH aHoAaMHU. 3akoHbl Dapanest.

Tema 2. Koppo3us 4 3a10UTa META/UIOB U CIJIABOB

Knaccudukanus KOppO3MOHHBIX MPOLECCOB. DIEKTpoXxuMHueckas kopposusa. Kopposus c
KHUCJIOPOJHOM M BOJOpOAHOHN aenossgpuzauveil. KoHTakTHass KOppo3us. ONEKTpPOXUMHUYECKas
KOPpO3Usl MAJIOYTJIEPOIUCTON CTaNIH.

Xumuyeckass kKoppo3usa. [azoBas koppo3usi. XUMHYECKass KOPpPO3USI B IKHAKHUX
HEDIIEKTPOIIUTAX.

MeToapl 3alUTHl OT KOppo3uu. 3ammuTtHas atMocdepa. MHruOuTopsl Koppo3un. 3aliuTHBIE
IMOKPLITUA: MCTAJINIMYCCKHUEC, HCMCTAJUIMYCCKHUC. SHQKTPOXI/IMI/I‘IGCKB.SI 3amiura.

34 TemaTrnka ceMMHAPCKUX/MPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHI

3.4.1. JIaGopaTopHbIe 3aHATHSA

Pa3znen 1. OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI XUMUU

Jlabopamopnas paboma Nel. Texnuka 6ezonacnocmu npu pabome 6 XUMUYECKOLU
nabopamopuu. 3Haxomcmeo ¢ 1abopamopHbvim 000py00BaAHUEM.

Jlabopamopnas paboma Ne2. Pacuem Onunvl Xumuueckou cesa3u

Pa3znen 2. OCHOBBI XUMHUYECKOW TEPMOJUHAMUKHI

Jlabopamopnas paboma Ne3. Dnepeemuueckue 3¢pghexmul Xumuieckux peaxyuii

Pa3znen 3. Xumunueckasi KHHETHKA U KaTallu3

Jlabopamopnas paboma Ne 4. Cxopocms xumuueckux peakyuu. Xumuueckoe pasHogecue

Pazpnen 4. PactBopbl

Jlabopamopnas paboma Ne5. Pacmeopul snekmponumos

Jlabopamopnas paboma Ne6. OxucaumenbHo-80cCManosumenvHle peaKyuu

Tema 5. OCHOBBI SJIEKTPOXUMUU

Jlabopamopnas paboma No7. Ps0 nanpsiscenuii Memanniog u 21eKmpoxXumudecKkas Kopposus

Jlabopamopnas paboma Ne8. Inexmponus pacmeopos 31eKmpoaumos

3.5 Temaruka KypcOBbIX POEKTOB (KypPCOBBIX padoT)
KypcoBsie paboThI He MTPeryCMOTPEHBI

4. YyeOHO-MeTOAM4YECKOEe U MHPOPMALIMOHHOE O0ecredeHue

4.1 OcHoBHas1 JiuTEepaTypa
1. Xumus [Dnextponssiit pecype]: yue6. / JLH. biunos [u ap.]. — DnexTpoH. naH. — CaHKT-

[TetepOypr: Jlanb, 2012. — 480 c¢. — Pexxum noctymna: https://e.lanbook.com/book/4040. —
3ari. ¢ sKpaHa.
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4.2  JlonoJHUTEJIbLHAS JUTEpaTypa
1. Xumus [Onexkrponnsiit pecypc]: yue6. / JI.H. baunoB [u ap.]. — DnexTpoH. naH. — CaHKT-

[TetepOypr: Jlanb, 2012. — 480 c. — Pexxum goctyma: https://e.lanbook.com/book/4040. —
3ari. ¢ sKpaHa.

2. benkuna, E.M. OOmas u HeopraHuyeckas XuUMHs: Yy4eOHO-METOAMYECKOe mocobdue
[DnexTpoHHBI pecypc]: yuebd.-meton. mocodbue / E.M. benkuna, K.I1. UyrinoBa. — DnekTpoH.
naH. — Cankr-IlerepOypr: HUY HUTMO, 2015. — 56 c¢. — Pexum pocryna:
https://e.lanbook.com/book/91516. — 3ar. ¢ skpana.

3. Konommna, C.H. Mansrii 1abopaTOpHBII MPAKTHKYM 110 XUMHH. [|JIs1 CTyICHTOB HanpaBlIeHUs
noaroroBku 190600 - "OkcruryaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIMH U KOMILIEKCOB"
[OnexTponHbIi pecypc]: yueb. nocodue / C.H. Konommuna, B.A. TluckypeBa. — DIeKTpoH. AaH.
— Open: Openl’AY, 2014. — 128 ¢. — Pexxum noctyna: https://e.lanbook.com/book/71384. —
3ari. ¢ sKpaHa.

4. Xumus: y4yeOHUK W TPAKTUKyM IS TIPHKIagHOTO OakamaBpuara / T.B. MapteHoBa, U.B.
AptamonoBa, E.b. 'ogynos — M.: U3narenscTtBo FOpaiit, 2015. — 394 c.

4.3  DjaeKkTpoHHBbIE 00pa3oBaTebHbIE PECyPChI
1. DnexkTpoHHbIe 00pa3oBaTelbHbIE pecypchl (OHIAWH-KYpC), coleprKalllue MaTepuan JEeKIHUH

(TeKCT NeKIUi U MPEe3eHTAINN ), BUACO U ONMHUCAHUE JTA0OPATOPHBIX PabOT, MPOMEKYTOUHBIE U
UTOTOBBIE TECTHI MO MaTepuagaM Kypca JOCTYIHBI I u3ydeHus Ha miatdopme LMS mo
ccolike: https://online.mospolytech.ru/course/view.php?id=3149

2. VHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOMMYCCKUE MAaTepHallbl B DJIGKTPOHHOM BHJIC,
MpeACTaBlICHHbIE HAa  caiite  http:/mospolytech.ru/ B pazmene  «bubamorexay
http://lib.mami.ru/lib/ebs

3. Tlone3Hble yueOHO-METOIUYECKUE U NHPOPMAIIMOHHBIC MaTEPHAJIbI IPEICTABICHBI HA CaliTax:

http://www.chem.msu.ru/rus/elibrary/welcome.html

MarepuaabHo-TeXHHYECKOe o0ecreyeHne

e Ayautopuu u naboparopuu Kadeapbl «XUMOHOTEX» 000PYAOBaHBI KOMIIBIOTEPHOMN U MYJIb-
TUMEIUNHON TEXHUKOMN.

e Jlng mpoBeaeHus 1aOOPATOPHOrO MPAKTUKyMa Ha COBPEMEHHOM YPOBHE INPH BBHIMOJTHEHUU

71ab0paTOpHBIX PabOT MPEAYCMOTPEHO UCIIOIB30BAHUE CIETYIOIIEr0 000PyJOBAHUS:

. DOTORAEKTPUUECKUN KATTOPUMETP

. AKBaMCTUILIATOP

. AHaNnUTHYECKUE BECHI

. Texnudeckue Becbl

. DIIEKTPUYECKU MTOJIyIIPOBOIHUKOBBIN BBIIIPSIMUTEID
. MunnuamnepmeTpsl

. CymunbHbIi mikad

0N N L AW N —

. @TOPOIIACTOBBIE KAJIOPUMETPHI
9. TepmomeTpsl

10. Dnexrponuzepsl

11. pH-meTp-uonomep

12. BoiTskHBIE TTKA(bI
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6. MeToauveckue peKOMEHIAlNH

6.1 MeroguuecKkue peKOMEHIAIMHU AJIS MPenoJIaBareis o0 OpraHu3auuu
00y4eHus

MCTOI[I/IKa npenoaaBaHuAaA AJUCHUITIIMHBI «XUMHT» U pcanmu3anusd KOMIICTCHTHOCTHOI'O
MOAX0/Ja B M3JIOKCHUH W BOCIPUATHHA MaTepHaia MpeayCMaTpPUBAcT MCIOJIb30BAaHHUE CIIEAYIOIINX
AKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEACHUS TPYIIIOBBIX, WHAMBHIYAJIbHBIX, ayIUTOPHBIX U
BHCAYIUTOPHBIX 3aHATHIA:

- YTCHUC J'ICKIII/Iﬁ C UCIIOJIb30BAHUECM MHTCPAKTHBHLIX CPCACTB HAITIAAHOCTHU (Hpe?;eHTaHHPI,
BUICO(DUITBMBI C IEMOHCTpAIMEH XUMHIECKOTO IKCIIEPUMEHTA);

- BBIIIOJIHCHUEC CTYACHTaAMHM HWHAWBUAYAJIBHBIX CaMOCTOSATCIbHBIX pa60T n pa60T
7a00paTOPHOTO MPAKTHKYMa.

[IpenycmoTpeHa BO3MOKHOCTh MCITOJIB30BAHHUS AJIEKTPOHHOTO OOYYEHHS, MTUCTAHIIMOHHBIX
o0Opa3oBaTenbHBIX TexHONOTui. Bece Martepuanbl pasmematorcss B CJIO Mockosckoro IlonmTtexa
(https://online.mospolytech.ru).

6.2 Meroguueckue yKazaHusi JJs1 00y4aKOIIMXCS M0 OCBOEHHUIO TUCHUILIMHBI

B mporiecce o0yueHus: UCTIOIB3YIOTCS CIEAYIONIUE OLIEHOYHbIE (POPMBI CAaMOCTOSITENEHOM
paboThl CTYACHTOB, OLICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCHEBAEMOCTU U MPOMEKYTOUHBIX
aTTecTalui:

1) KOHTPOJIBHBIEC BOMIPOCHI,

2) UHAUBUAYAJbHBIEC 3aJJaHUs,

3) MOATOTOBKA U 3aIKUTa JaOOPATOPHBIX padoT,

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

Jnst 3aBepiieHus paboThl B CEMECTPE CTYCHT JA0JKEH BBITIOIHUTH BCe TaOOpaTOpHBIE pabOTHI,

KOHTPOJIBHBIC MCPOIIPUATHSA, UMCTh MOJHBINA KOMIUICKT ITOJATOTOBJICHHBIX JOMAITHUX 3aJaHUM.

HpOMe)I(YTO‘{HaH aTrTecTaluA 10 pe3yjibTaTaM CEMECTPA MO JUCHUIITIMHE ITPOXOAUT B (l)opMe
OK3aMcCHa.

7. DoH/I OLIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISI M OLICHUBAHMS Pe3yJIbTATOB 00y4eHUs!
[TpomexxyToUHas aTTecTalHs 00yJaromuxcs B popme 3K3aMeHa MPOBOJUTCS MO PE3yIbTaTaM

BBITMIOJIHEHHSI BCEX BUAOB Y4YeOHOH palOoThl, MPEeIyCMOTPEHHBIX Y4YEOHBIM IIJIAHOM IO JaHHOU
JUCHUIUTNHE (MOIYJI0), IPU 3TOM YUUTBIBAIOTCS pPe3yJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TedeHne cemectpa. OleHKa CTENeHH MOCTKEHHUS OOYydYalolUMUCS TUIAHUPYEMBIX PE3yJbTaTOB
o0ydeHHs MO MAUCHUILTUHE (MOIYJI0) MPOBOAMUTCSA TMPENoJgaBaTesieM, BEAyIIUM 3aHITHS IO
JUCLUIUIMHE (MOJYJI0) METOAOM 3KCIEPTHOM OIeHKH. JlOmyCKaeTcsi HMCIOJIb30BaHHE OallIbHO-
PEUTHHTOBOM CHCTEMBI, YUUTHIBAIOLIECH JOCTIKEHUS 00ydaroero B TeueHue cemecrpa. [lo ntoram
IPOMEXYTOUHOM aTrrecTaud MO JIUCHUIUIMHE (MOJYJII0) BBICTABISIETCS OLEHKA «OTIMYHOM,
«XOPOILIO», «YJOBIETBOPUTEIHHO» WU «HEYIOBIETBOPUTEIHLHOM.

K nmpomMexyTouHO# aTTecTanuu JOIMYyCKarTCA TOJIbKO CTYACHTHI, BBIITOJIHHUBIINE BCE BUBI
y4eOHOI paboThI, MPEyCMOTPEHHBIE pabodei MPOrpaMMOi TIO0 TUCIUTIINHE « XUMUSD: BBITIOTHUIN
u opopmuu tabopaTopHbie PabOTHI, BBIMOJIHUIN KOHTPOJIbHBIE PAOOTHI.
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IIkaja u KpUTEPUN OLICHNBAHUSA Pe3YJIbTATOB 00YYeHMSI

Mlxana
OLlCHUBAaHUA

Onucanue

OTIU4HO

BrimonHeHsl Bce BHIBI y4eOHOUW pabOTBI, TPEAyCMOTPEHHBIC
yueOHbIM MIaHOM. CTyAeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUU,
YMEHHM, HAaBBIKOB NPUBEIEHHBIM B TaOJMIaX IoOKa3aTelel, omepupyer
MPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSMHU, HaBBIKAMH, MPUMEHSET HUX B
CUTYallUsX TMOBBIIICHHOW CIOXHOCTU. [Ipu 3TOM MOTYT OBITH TOMYLICHBI
HE3HAYUTENbHbIE OIUOKHU, HETOYHOCTH, 3aTPYyIHEHUS TPU aHAIUTUYECKUX
omnepauusx, IMEepeHOCe 3HAaHWM W YMEHHMM Ha HOBBIC, HECTAHIAPTHBIC

CUTYyalHH.

Xopomo

BrinonHeHs! Bce BUIbI yueOHOM paboThl, PeyCMOTPEHHbIE
yueOHbIM I1aHOM. CTyJIEHT IEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE
3HaHU, yMEHUH, HAaBBIKOB IPUBEJCHHBIM B TaOJIMIIaX MMOKa3aTeNei.
JlonmycKkaroTcss He3HAUYUTEIbHBIE OMIMOKU, HETOYHOCTH, 3aTPyAHEHHS MIPH
AQHAJIMTUYECKUX OINEpaLUsX.

Y nosnerBopure
JILHO

BrimonHeHnsl Bce BHABI y4eOHOHM pabOThI, NPEAyCMOTPEHHBIE
yueOHbIM maHoM. CTyOeHT JIEeMOHCTPUPYET HEIMOJHOE COOTBETCTBUE
3HAHWUW, YMEHHUH, HaBBIKOB IPUBEJCHHBIM B TaOJMLaxX I[OKa3aTesei.
JlomyckaroTcs 3HAuMTENbHbIE OIIMOKU, MPOSBISAETCS HEAOCTATOYHOCTh
YMEHHH, 10 psily oKa3aTesiel, 00y4arouicsl HCIBITHIBAET 3HAUUTEIbHBIE
3aTpyIHEHUS NPU ONEPUPOBAHMM YMEHHUSMH IPU MX IEPEHOCE HA HOBBIE

CUTYaITUH.

HeynosnerBopu
TEJIBHO

He BpmonHeH oamH wiun Oojee BUAOB Y4eOHOW padoTHI,
NPEAYCMOTPEHHBIX y4eOHBIM TuIaHOM. CTYIEHT JEMOHCTPUPYET HEHOIHOE
COOTBETCTBHE 3HAHWH, yMEHWH, HAaBBIKOB NPUBEICHHBIM B TalnmIax
MOKa3aTenei, JOMyCKAaroTCs 3HAYUTEIbHBIE OLIMOKH, IPOSBIISETCS
OTCYTCTBHE 3HAHWI, YMEHH, HAaBHIKOB IO PsAy IOKa3aTeJel, CTyICHT
UCTIBITHIBAET 3HAYUTENbHbIC 3aTPYAHEHUS MIPU ONEPUPOBAHUM 3HAHUSAMH U

YMCHUSMU IIPU UX NIEPCHOCC HA HOBBIC CUTYAllUU.

7.3

OneHo4Hble cpeacrsa

7.3.1. Texywjuit Konmpo.iop

Ilepeuens oyenounvlix cpedcme no oucyuniune «Xumusny

Ne OC

HaunmenoBauue
OLIEHOYHOT'O
CpeacTBa

[IpencraBinenue
OLIEHOYHOT'O Cpeji-
ctBa B ®OC

Kpatkas xapakTepucTika OLlEHOUYHOT' O Cpe-
CTBa

(P33)

PasnoypoBHe-
BBIC 33J1a4U U
3alaHus

Pasznnuaror 3agauu u 3a1aHus:

a) penpOAYKTUBHOIO YPOBHS, IO3BOJISIOLINE
OLIEHUBATh U AUArHOCTUPOBATh 3HAHUE (akK-
THUYECKOTo Matepuana (0a30BbIe  MOHATHS,

Kommekr pasno-
YPOBHEBBIX 3aJa4 U
3aJaHun
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QITOPUTMBI, ()aKThI) ¥ YMEHHE MPABUIIBHO UC-
TI0JTIH30BATh CTICIUAIBHBIC TEPMUHBI U MTOHS-
THSl, y3HaBaHHE OOBEKTOB U3YyUCHHS B PAMKax
OTIPENIEIICHHOTO Pa3/iena JUCIUTUIAHBL,
0) PEKOHCTPYKTUBHOTO YPOBHSI, TO3BOJISIO-
e OILICHUBATh Y IHarHO-
CTHPOBATh YMEHUS CHHTE3UPOBATh, aHAJIN3U-
poBaTh, 00001aTh (PAaKTUUECKHI U TEOPETH-
YyecKHil MaTepuai ¢ GopMyIupoBaHHEM
KOHKPETHBIX BBIBOJIOB, yCTa-
HOBJICHHEM IPUYUHHO-CIIEJICTBEHHBIX CBSI3€i;
B) TBOPYECKOT'O YPOBHSI, TIO3BOJISIOIIUE OIIe-
HUBATh U IMaTHOCTUPOBATH YMEHHMS, UHTE-
TpUPOBATh 3HAHUS Pa3IMUHBIX 00JacTeH, ap-
T'YMEHTHPOBATh COOCTBEHHYIO TOUKY 3PEHHUSI.

'Y CTHBIN ompoc,

CpencTBO KOHTPOJIS, OPTaHU30BAHHOE KaK CIie-
[uankHas Oecena MeJarornaeckoro paboTHUKA
c 00y4aronIMMcs Ha TEMBI, CBS3aHHBIE C U3yYae-

Bonpocsl 1o

2 cobOecenoBaHre, |[MOU MUCIUIUIMHOM, M PACCUMTAHHOE Ha BBISAC- TeMam/pasjieiam JInc-
(YO) HeHue 00beMa 3HaHUN, 00yUaroIIEerocs Mo 1805000105050508
OTIpEeICIICHHOMY pa3Jiely, TeMe, MpodieMe u
.11
CrcremMa CTaHIapTH3UPOBAHHBIX 3aJaHHM, 1103~
3 TecT BOJISIOLIIAS aBTOMAaTU3UpOBaTh |[DOH] TECTOBBIX
(T) [IpOLIEIyPY U3MEPEHMS YPOBHS 3HAHUM U YyMe- 3aJJlaHui

HUI 00yYaromerocs.

IIpumepbl pa3HOYPOBHEBBIX 32124 M 3aJaHMIi 10 pa3aeay «OCHOBBI JIEKTPOXUMHU»
3ananue 1. B coequHeHnn ¢ KakuM MOJTy3JIEMEHTOM YKa3aHHBIN 3JIEKTpoJ OyJaeT aHogoM?
Hanumre ypaBHeHHs COOTBETCTBYIOIIUX MOTYPEAKIIMHA.

No BapuanTa DJIEKTPO.I [TonyssemMeHThI
1 Fe/Fe** Co/Co*", Zn/Zn**
2 Sn/Sn?* Fe/Fe*", Cu/Cu**,
3 Zn/Zn*" Cd/Cd?**, Mn/Mn?*
4 Cr/Cr** Zn/Zn*",Co/Co**

5 Mn/Mn?* Ni/Ni?*, AVAP*
6 Ccd/cd** 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 Al/APPY Mg/Mg**, Cr/Cr**
12 Ag/Ag’ Pb/Pb*‘, Hg/Hg*"
13 Hg/Hg*! Au/Au*t, Ni/Ni**
14 Fe/Fe? Pb/Pb%*, Mn/Mn*"
15 Co/Co*" Zn/Zn*", Cu/Cu?**

3ajanue 2. Pemure pacyeTHyo 3a/1a4y.

1. Breramcianre NOTCHII A cepe6pﬂHor0 QJICKTPOJila B HACBIIICHHOM pPaCTBOPC

(ITP=6-10""%), conepxamero 0,01 momns/m KBr.
2. Paccuuraiite 351eKTpoAHbIN noTeHuuman Maraus B 0,1 M pactBope ero cosu.

AgBr
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3. PaccuuraiiTe 371€KTpOJHBIA MOTEHLMANl LUHKA B PACTBOPE €r0 COJU C KOHLEHTpauuen
moHoB Zn**0,01 Momb/m.

4. Paccuuraiite 35eKTpoAHbIN noTeHuan Mapradna B 0,001 M pactBope ero commu.

5. Paccuuraiite 351eKTpoaHbIN noTeHman xpoma B 0,1 M pactBope ero cosiu.

6. Beruucinte moTeHIIMan CBUHIIOBOTO AJIEKTPO/Ia B HACKIIIIEHHOM pacTBope PbBr2(ITP=9-10"
%), ecrn KOHIIEHTpaIMs HOHOB Br™ B pacTBOpe paBHa 1 MOJIB/.

7. KakoB moTeHIman BOJOPOIHOTO AtekTpoaa mpu pH 3,57

8. Paccumraiite anexTpoaublil morenmnuan xenesa B 0,001 M pactope FeSOa.

9. Paccuuraiite snexTpoanbiii norenuuan nuaka B 0,1 M pactsope Zn(NOs3)s.

10. Bpryuciaure KOHUEHTpALMIO HMOHOB BOJOPOJA B PAcTBOPE, B KOTOPOM MOTEHIHAI
BOJIOPOJHOTO 3JIEKTPO/Ia paBeH —82 MB.

11. PaccuuTaiiTe >1eKTpOAHBIN MOTEHIMAI PTYTH B PACTBOpPE, KOHIEHTpaus noHoB Hg’'B
kotopoM paBHa 0,001 moms/m.

12. PaccuuTaiite s5ekTpoaHblid noteHuain mapranna B 0,01 M pactsope MnSOa.

13. KakoB norennuan mennoro sekrposaa B 0,01 M pactBope CuSO4?

14. PaccuuraiiTe sneKTpoaHbIi oteHiman kodansra B 0,001 M pacTBOpe ero comm.

15. Beruucnure noreHIuan cepeOpssHoro 1eKTpoaa B HackieHHOM pactBope AgCl
(ITP=1,6-10"'%), ecniu KOHLEHTpaLKs HOHOB XJI0pa B pacTBope paBHa 0,1 MOJIB/I.

3apanue 3. PacctaBbTe K03 (UIMEHTHI B cxeMe peakiuu. OIeHUTe BEpOITHOCTh
IPOTEKaHUs polecca B yKa3aHHOM HalpaBJI€HUH MPU CTAHJAPTHBIX yclIoBUsAX. OTBET
MOJITBEPANTE PACUETOM.

e Cxema peakiuu
BapHaHTa
1 H2SeO3+HI—I>+Se+H20
2 NaClO4+KI+H2S04—NaCl+DL+K2SO04+H20
3 NaClO3+KI+H20—NaCIl+1,+KOH
4 KMnO4+FeSO4+H2S04—>MnSO4+ Fea(S04)3+K2SO4+H20
5 K2CrO4+KCIl+H20—Cr(OH)3+KOH+Cl2
6 KBrO3;+KBr+H2SO4—Br+K2SO4+H20
7 KC103+FeClo+HCl—FeCl3+KCI+H20
8 NaBr+K2Cr207+H2S04—>Cr2(S04)3+Br2+K2SO4+NaxSO4+H20
9 SnCl+HNO>+HCl—SnCl4s+NO+H20
10 NaBr+MnO>+H2S04—->MnSO4+Br2+Na>SO4+H20
11 HCI+MnO2>—>MnCl+Cl+H20
12 KBr+KClO+H20—-KCI+Br.+KOH
13 K2Cr207+tKNO2+HNO3—Cr(NO3)3;+ KNO3+H20
14 Cr(OH)3+Cl2+NaOH—>Na>CrO4+NaCl+H2O
15 KCIlO3+FeClb+HCl—FeCl3+KCI+H20

3ajganue 4. Pemnre pacyeTHyO 3a1a4y.

1. Brerancnere DJ1C snementa, coctosmero u3 Zn B 0,1 M pactBop ZnSO4 u Pb B 0,02 m
pactBope Pb(NO3)2. CocTaBbTe cXeMy 3JIEMEHTA.

2. IIpu kakou konyenmpayuu uornos xpoma I/[C anemenma, cocmasneHHo2o U3 Xpomoso20 u
CMAHOAPMHO20 YUHKOBO20 3]leKkmpooa, Oyoem paegen ()?

3. YUemy paBer D/IC ralbBAHHYECKOTO JIEMEHTA, COCTABIIEHHOTO U3 CEPEOPSHOTO JIEKTPOIa
B 0,1 M pactBope AgNO3 1 cTaHIapTHOTO BOJOPOAHOIO 3JIEKTpoaa?

4. Paccunraiite DJIC raibBaHUYECKOTO JIEMEHTA, COCTOSIIIETO U3 HOPMAJIBHOT'O BOJIOPO/I-
HOTO 3JIEKTPOJa U BOAOPOTHOTO 3IEKTpoaa B pacTBope ¢ pH=12.
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5. DJIC snemeHTa, COCTABICHHOTO M3 cTaHmaprHoro Ho/2H' u CBHHIIOBOTO 35IeKTpoaa B
pactBope 1 M conu cBuHIA, paBeH 126 MB. KakoB moTeHIMa CBUHIIOBOTO 3JIEKTpoAa?

6. Paccuumaiime J3/[C snemenma, cocmagnenHo2o u3 MeoH020 U C8UHYOBO20 IIEKMPOO08 &
0,01 M pacmsopax ux coneti.

7. Paccuuraiitre DJIC snemenTa, cocraBiennoro u3 maraus B 0,01 M pactBope ero conu u
cepedbpa 0,1 M pactBope AgNOs.

8. Beruncnure 3/1C anementa, cocrosmiero u3 Zn 80,001 M pactBopeZnSO4 1 cTaHAapTHOTO
BOJIOPOHOTO AJIEKTPO/IA.

9. Beruucnaure 3/1C MeTHO-IIMHKOBOT'O 3JIEMEHTA, €CJIM METaJUIbl TOTPY>KEHBI COOTBET-
ctBeHHO B 0,1 M u 0,2 M pacTBOpBI HX COJIEH.

10. Paccunraiite D/IC 3:emeHTa U3 CTaHJApPTHOTO BOJOPOJAHOIO M XPOMOBOTO 3JIEKTPOA B
0,1 M pactBOpe ero cosu.

11. Paccuuraiite 9/1C 35eMeHTa, COCTaBIEHHOTO U3 MAapTraHIIEBOTO U MEAHOTO 3JIEKTPO/IOB B
0,001 M u 0,1M pactBopax ux cojel COOTBETCTBEHHO.

12. Paccuuraiite JIC anemeHnta, cocraBiennoro u3z maraus B 0,01 M pactBope ero conu u
ceunia B 0,1 M pactBope Pb(NO3)z2.

13. Yemy paBen 3/1C cBUHIIOBO- LIMHKOBOTO AJIEMEHTA, €CJIM MEeTAJLIbI norpyxensl B 0,01 M
pacTBOPBI CBOUX COJIEH?

14. O]1C snemeHTa, COCTOSIILErO U3 CTaHAAPTHOI'O BOJOPOIHOTO U CBUHIIOBOT'O AJIEKTPOJIOB,
coctabiisieT -160 MB. KakoBa KoHIIEeHTpalus CoJid CBUHLIA?

15. Paccuumatime J3/[C snemenma, cocmasnennozo uz kooarema 6 0,1 M pacmeope ceoeu
conu u meou 6 0,01 M pacmsope cynvghama meou.

3ananue 5. Hanucath ypaBHEHMsI peaklMi 3JEKTPOIM3a HA MHEPTHBIX IEKTPOAAX paciljiaBa

COJIH:
Bapuant | 1 2 3 4 5 6 7 8
Counb NaCl CaClz CuBr | MgCL: | KaS Nal CuCl2 | BaBn
Bapuant |9 10 11 12 13 14 15
Coub MgBr2 | RbCl NaxS KaSe SrCl2 Bal: | MnBn
3ananue 6. Hancars ypaBHEHUS peakiluii 3JICKTPOJIN3a Ha HHEPTHBIX JIEKTPOJIaX PACTBOPOB
COJICH:
Bapuanr | 1 2 3 4 5 6 7 8
Conum NiSOs | CaClz CuSO4 | Na2SO4 | AgNOs3 | FeCls Cu(NOs3):2 | BaS
K2SOs4 | Ba(NO3)2 | Na2COs3 | CrCls KNO;3 Li2SO4 | AI(NO3)s | K2COs3
BapwuanT | 9 10 11 12 13 14 15
Conmn BaCl> | NaxS CuClz Mgl CaClz K2Se Ca(ClO)2
LiNO3 | CH3COOK | NaNOs | KoSOs4 | K2CO3 | Rb2SO4 | Pb(CH3COO):2

3ananue 7. Kakve u3 MOHOB, HIMEIOIIUXCS B PACTBOPE, U B KaKOW MOCTIEI0BATEIHLHOCTH Oy Iy T
pa3pspKaThCsl HA KaToie U aHoje?

Bapuanr Honsl B pacTtBOpE Bapuant Honsl B pacTtBOpE
1 S04, K*, Fe**, CI', Cu** 2 NOs, AP, Sn*, CI, Ni**
3 Be?*, CHsCOO', H, Pb*", I 4 Mg*', T, Cr*, SO4*, Cu**
5 S*, HY, CI', PO4*, Na* 6 SO4*, Hg?*, Co*", NO3", Na®
7 NOs, Fe?", H', I, Br 8 CH3COO, Pb*", K, CI, Ni**
9 Zn*" ClOs", Na®, Br, H" 10 SO4*, Cu?’, Li*, Br, H'
11 Mg?*, CI', Ni*", NOs", K* 12 Co*", NOs", CI', AI**, Rb"
13 S*, Br, H", CH3:COO", K* 14 ClO4, Na*, Br,, Zn*", Cu*"
15 Ni**, SO4, AI**, Rb*, Br
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3aganue 8. Pemnre pacueTHyIo 3a/1a4y.

1. Kak m3MeHsATCS Macchl MEAHBIX KaToJa M aHOJa, €ClIM Yepe3 pacTBOp cylbpaTa MeIu
MPOMYCKATh JIEKTPUUECKUN TOK criion 1,5 A B TeueHnne 3 yacoB?

2. Kakoe KOJMYECTBO 3JIEKTpUYECTBa MOTpeOyeTcst Ui BBIACICHHUS M3 PAcTBOpA CEPHOM
kuciotsl 20 r Bogopoaa?

3. 3a 10 munym uz pacmeopa niamunogou coiu mok cunou 54 evidenun 1,517 e memanna.
Onpedenume MONAPHYIO MACCY IKEUBATIEHMA NAAMUHB.

4. Ckonbko BpemeHu norpedyercs mist ocaxkaenus 100 r ceunna u3 pactopa Pb(CH3COO):
TOKOM cujion 3 A?

5. Uemy paBHa SKBMBaJICHTHAsl Macca KaJMus, €CJIM JUIsl BbIAEIEHUS 1 I ero U3 paciiaBa Coiau
HaJI0 TpomycTUTh yepe3 pactBop 1717 Kn anektpuyectra?

6. Kakoe konndecTBo seKkTprudecTBa norpedyercs s moaydeHus 1, 28 Kr uucToit menu u3
pactBopa ee coyin?

7. CKOJBKO BpeMeHHM MoTpedyeTcs i noydeHus 10 1 kueaoposa 3JeKTPOIU30M pacTBoOpa
NaOH npu cuie Toka 2A?

8. CxosbKo BpeMeHH NoTpeOyeTcs A MOIydeHHUs 2 MoJIel BOJIopo/ia MpH cuiie Toka 4 A?

9. Yepes pactBop cyibdara HaTpus B TedeHue 10 MuHyT npomyckanu Tok cuiioi 0,5 A. Kakue
OPOAYKTHl U B KaKUX KOJMYECTBAX OOpa3ylOTCs Ha IUIATHHOBBIX KaTOAE U aHOJE (AJIEKTPOIHBIC
MIPOCTPAHCTBA pa3ieieHbl nuadparmoii)?

10. Tok cuioit 2 A BwiensieT u3 pactsopa xiopuzaa 3oxota(lll) B teuenne 1 waca 4,905 r
30J10Ta. BpIuncuTe SKBUBAJIEHT 3TOr0 METaJLIA.

11. Kakast macca cepeOpa BBbIIEIUTCS MPH MPOXOXKICHUHM TOKa CUJIOW 6 A depe3 pacTBOp
AgNOs3 B Teuennu 30 MUHyT?

12. TIpu npoxoxnenun vepes pactBop NaOH B Teuenme 2 MuHYT BbIZeamnoch 30 cm’
BOZIOpoAa Ipu H.y. Haiinure cuiny Toka.

13. ITpu npoxoxaenuu Toka cuinoit 0,5 A 3a 1 wac u3 pactsopa CuSOs Beiaenunocs 0,5927 r
Meau. OmnpenenanTe MOJISIpHY IO MacCcy SKBUBAJICHTa ME/TH.

14. Kakoit 06beM kuciopoaa (H.y.) BBIISIUTCS MIPU MPOITyCKAaHUU TOKA CUJION 6 A B TeUeHHE
30 muHyT uepe3 BoaHbI pactBop KOH?

15. Tok cunoii 1,5 A mpoxoaut uepe3 pactBop BiCls B Teuenune 20 munyt. Haiinute maccy
Pa3IO0KUBLIETOCS 3JIEKTPOIIUTA.

3ananue 9. Pemurte 3a1a4y Ha pacyeT BbIXOa 110 TOKY.

1. ITpu npoxoxaenun 18000 Kn snexTpuuecTBa depe3 MOAKUCICHHBIH pacTBOp Cyib(ara
HUKEJIS Ha KaToJ/€ BbIIAEIWIOCH 5 I HUKES. BblurcnuTe BBIXOJ 1O TOKY IS MPOLIECCa BbIIEICHUS
HUKeJI U 00beM 00pa30oBaBIIErocsi BOJOPOJA.

2. BoruncnuTe BBIXOJ IO TOKY, eciu u3 pactBopa AuCls B Tedenue 1 yaca npu cuie Toka 2 A
BBIJICJIWIOCH 4,5 T 30J10Ta.

3. Tok cumoit 1,5 A Beigenn u3 pactopa CdSO4 3a 40 MunyT 2 T Kaamusi. Beraucnure BIXoa
0 TOKY.

4. Kakas macca cepeOpa BbLACIUTCS IIPH MTPOITyCKaHUU Toka cuiio 3 A yepes pactBop AgNO3
B TeueHre 30 MUHYT, €CJIM BBIXOJ IO TOKY COCTaBisieT 95%?

5. Beiuncnure BIXOA IO TOKY, €ciu npu npoxoxkaeHuu 8000 A-4 3yieKTpuiecTBa BbIIEIUIOCH
4,48 xr kanmpius u3 paciiasa CaClo.

6. CKOJIbKO MeNM BBIIEIUTCS Ha KaToJle, IpU NpOIyCcKaHUM Toka cuioi 1,5 A B TeueHue 2
4acoB, €CJIM BBIXOJ IO TOKY cocTaBiisieT 80%?

7. Ilpu paduHUpOBAaHUH MEIH U3 PACTBOPA COJU BhIAENsAETCS 338 T MeaU MPU MPOXOXKICHUH
300 a-g ssekTpuyecTBa. Berayuciaure BbIXOA MOTOKY.

8. Bpiuucnure BBIXOA MO TOKY, eciu B BaHHe npu cuie Toka 400000 A B Teuenue 5 4
BBIJICTTWIIOCH 72,6 KT MarHus u3 paciiaBa MgCla.
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9. Kakas macca cBuHIa Beigenutcs npu snektponuse Pb(NOs)2 B Teuenue 1 yaca npu cuie
TOKa 5 A, €CJIM BBIXO/I IT0 TOKY COCTaBJsIeT 75%?

10. Tok cuioit 3 A BbLAEISAET U3 pacTBOpa COJIM KaaMus 3a 1 yac 6 r Meramia. Beruucnure
BBIXO/[I 110 TOKY.

11. Ilpu npoxoxaenun Toka cuitoit 0,5 A 3a 30 MunyT u3 pactsopa CuSO4 Beiienuiiocs 0,27
r Meau. OnpenenuTe BIXOJ 10 TOKY.

12. Kakoit 00beM BOJOpO/a BBIIEIUTCS MPH MPOMYCKAHUU Yepe3 PACTBOP CEPHOM KHCIOTHI
TOKa CUJION 2 A B T€YEHHUE 2 4acOB, BBIXOJI IO TOKY cocTaBisieT 93%?

13. Ilpu nponyckanuu Toka cuioi 2,5 A depe3 pactBop ZnSO4 B TeUEHUE 2 4aCOB Ha KaTOJIe
BBIJIETUIIOCH 5,1 T iuHKa. OnpenenuTe BbIXO 10 TOKY.

14. Beruucnute Maccy HUKeINs, BeeauBILIerocs npu asiekrponuse NiClz TokoMm 2 A B TeueHHe
30 MUHYT, eciii BBIXOJ IO TOKY cocTaBisieT 90%.

15. Ckonvko Kn snekmpuuwecmea nompeOyemcs O0as nonyuenuss 2 Molell 8000p0oa
INEKMPOIUZOM 800bl, eCU 8bIX00 N0 MOKY cocmasnsem 85%?

3ananue 10. Kakoii 3 HaXOAAIIMXCS B KOHTAKTE METAJUIOB OyA€T NOABEPraThbCsi KOPPO3HUHU B
arpeccuBHOM cpene? Hamummmre ypaBHEHHs] KaTOAHOTO W aHOAHOTO TPOIIECCOB B a) KUCIOH, O)
HEUTPaAJIbHOU cpenax.

Bapuant 1 2 3 4 5 6 7

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

HpnMep TecTa Mo TeMe « KnHeTHKa M KaTaJIu3»

1. KoHcTaHTa CKOPOCTH XMMHUYECKOW PEAKIIMK HE 3aBUCHT OT ...

1) mpupozab! pearupyronmx BeLeCTB;

2) KOHIIEHTpAIM pearupyomux BeIlecTB;

3) TeMmeparypsbl.

2. 3MepeHne MHTEHCUBHOCTH IOTJIOLEHUS CBETA —

1) pedpaxkTomerpus;

2) (POTOAIEKTPOKOIOPUMETPHS;

3) KyJIOHOMETpHS.

3. YacTHBIC KHHETUYECKUE TIOPSIKA MOTYT IIPUHUMATh 3HAUYCHUS:

1) uensle, 1poOHBIE;

2) HyJeBbl€, OTPULATEIbHBIE;

3) Bce BbIIIIE NIEPEUNCIICHHBIE.

4. NO2+CO=NO+COz2 — ypaBHEHHUE ... PEAKIIH:

1) MOHOMOJEKYJISAPHOH,

2) OUMONEKYISPHOH,

3) TpUMONEKYISPHOM.

5. KoHueHTpamus TMHEHHO yMEHBIIAETCSl CO BPEMEHEM B PEAKLUSAX ...[OpsSAKa:
1) nynesoro;

2) mepBoro;

3) BTOpOTO.

6. i:L+kz' -

0
1) KuHEeTHYecKOe ypaBHEHHE NEPBOIO MOPSIKA;
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2) KUHETHMYECKOE YpaBHEHHUE HYJIEBOTO MOPSIKA;

3) KHHETHYEeCKOe ypaBHEHHE BTOPOIO MOPSIKA.

7. DHeprus cBeTa I0JHKHA OBITH MOTJIONIEHA MOJIEKYJION pearupyromero CoeAMHEHMs —
1) 3akon I'portryca-/peiinepa;

2) 3akoH llTapka u DiiHIITENHA;

3) BTOpOH 3aKOH (POTOXUMHUHU.

1. C
8. k= 2,303—lgF° - KOHCTaHTa CKOPOCTH PEAKIIUH ... TOPSIKA.
T

1) Hynesoro.

2) mepBoro,

3) BTOpOTO.

9. K pa3BeTBIEHHBIM [[EMTHBIM PEAKIUSM OTHOCUTCS PEAKITHUS ...
1) xmopupoBaHUs YTIIEBOIOPOIOB;

2) ropeHue OCH3MHA B JBUTATETIE;

3) B3pBIB BOAOPO/A U XJIOpA.

10. I'eTeporeHHbIii KaTaTUTHYECKUN TIPOIIECC MPU BBICOKOM TeMIiepaType MPOTeKaeT Mo/. ..
1) BuemHeanddy3nOHHBIM KOHTPOIIEM;

2) KUHETHYECKUM KOHTPOJIEM;

3) BHyTpUIU(D(PY3MOHHBIM KOHTPOJIEM.

IIpumepHBIe BapHaHTBHI KOHTPOJILHOM padoThI

Bapmuanr 1

3ananue 1. TepMmoxumuueckoe ypaBHEHHE peakuuu oopazoBanus xyuopuaa dpocdopa (111):

2Pw) + 3Clw) =2PClsw) , Ar H298 = =574 xJIxk.

Omnpenenuts, Kakas Macca ¢pochopa BCTynuiia B peakiuio, eciu Beiaenuiocs 1200 k/x
TEIUIOTHI.

3ananue 2. [Tonbp3ysack CIPaBOYHBIME TaHHBIMH, PACCUUTATh CTAHIAPTHYIO SHEPTHUIO
['u60ca nanHOM peakiuu npu Temreparype 298 K u ykazaTh, BO3MOKHO JIU CAMOTIPOM3BOJIBHOE
MPOTEKaHUE PeaKIMu MpH cTaHAapTHBIX yenoBusix: NHs () + HClr) = NHaCl.

3amanwne 3. OnpenenuTs, Kak U3BMEHHUTCS CKOPOCTh TpsiMoit peakiuu: 2NO2 ) — 2NOq) +
O2)

MpY YBEJIIMYECHUU AaBJICHUS B cucTeMe B 3 pa3za? CuuTarh 3Ty PEaKIUIO JIEMEHTAPHOM.

3ananue 4. JIns HEKOTOPOW PeaKI|K MEePBOTO MOPSIIKA ObLTH OMPEACTIEHBI BE KOHCTAHTHI
ckopoctu: ipu T1=313 K k&1=9-107 mun 'u In=318 K k2=1,3-10">mun"'. Onpenenurs
SHEPTHUI0 aKTUBAIUU Ea M IPEIIKCIIOHEHITNATLHBI MHOXKHUTENH ko B ypaBHEHUN AppeHuyca Juis
3TOM peaKkIuu.

3ananue 5. OnpenennTp, B KAKyr0 CTOPOHY CMECTHTCS TOJI0KEHNUE PAaBHOBECHUS PEaKLIUH:

2NO) + Clagy S 2NOCly , ArH%98 =—73,6 K/, eciu: a) MOBBICHTH TEMIIECPATYPY B
cucreme; 0) MOHU3UTH O0I1Iee AABJICHHE B CUCTEME; B) YBEIMYUTH KOHLEHTPAIIMIO XJIOPA; T) BBECTU
KaTaJn3aTop.

Bapmnanr 2

3ananue 1. CorimacHo TEPMOXUMHUECKOMY YPaBHEHHUIO PEAKIIMU TOPSHHS METaHa:

CHaq) + 202¢r) = CO2tr) + 2H20¢), ArH98 = —880 x/]x

BeIIeIoCh 104 kJx TeroTel. OnpenenuTs, Kakas Macca MeTaHa BCTYITHIIA B PEAKITUIO.

3amanue 2. [1oab3ysich CLIPaBOYHBIMHU JTaHHBIMHU, PACCUYMTATH CTAHAAPTHYIO SHEPTUIO
I'n66ca nanHo# peakuuu mpu Temneparype 298 K u yka3atsb, BO3MOXHO JIH CAMOTIPOU3BOJIBLHOEC
NPOTEKAHUE PEaKIUH NP CTAHIAPTHBIX YCIOBHSIX:

CH4 () + CO2r) = 2COqr) + 2H2 ).
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3ananue 3. OnpenenuTs, Kak U3BMEHHUTCSI CKOPOCTh mpsiMolt peakiuu: 2NO ) + O2 )= 2NO2
()

IIpY YMEHBIIEHUHN JaBJIE€HUS B cucTeMe B 3 pa3a? CUuTaTh 3Ty PEaKLMIO JIEMEHTAPHOM.

3amanwue 4. J[711 HEKOTOPOM peaKIMK MEPBOTO MOPsAKA OB OTPEICTCHBI IBE€ KOHCTAHTHI
ckopoctu: ipu T1=298 K ki=2,2-107 mun 'uT2=303 K ko=4,1-10" mun ! . Onpenenuts
SHEPTUIO aKTUBALWU Ea ¥ PEA3KCIIOHEHIIUAIBHBIN MHOXHUTENb ko B ypaBHEHHH AppeHuyca JUIs
ATOM peaKIuu.

3aganue 5. OnpenenuTp, B KAKYyK0 CTOPOHY CMECTUTCS MOJIOKEHUE PAaBHOBECHS pEaKIINU:

2CuOm) + COmS Cu20) + CO2(r), ArH <0, eciu: a) yBeTHUUTh TEMIIEPATYPY B CHCTEME;

0) YMEHBIIIUTH 00IIee JaBJICHUE B CHCTEME; B) YBEITUIUTh KOHIIEHTPAIMIO OKCHJIA yTIIEepoia
1);

I') YMEHBIIIUTH MapIagbHoe naBiieHne okcuaa yraeposa (I1); a) BBectn karammsatop.

Bapuant 3

3anmanue 1. B pe3ynbpTaTe peakiinu, TePMOXUMUIECKOE YPaBHEHHUE KOTOPOUA:

C2HsOH k) + 302() S 2CO2(r) + 3H200x), Ar H%298 = —1374 x ]Ik,

BbIeNnIOCh 710 k/[X TermoTel. BIMUCINTE MacCy 3TaHOMa, y9aCTBYIOIIETO B pEaKIIUU
OKHCJICHUS.

3ananue 2. [Tonp3ysck CIPaBOYHBIME TaHHBIMH, PACCUUTATh CTAHAAPTHYIO SHEPTHUIO
['u60ca nanHOM peakiuu npu Temreparype 298 K u ykazaTh, BO3MOKHO JTU CAMOTIPOM3BOJIBHOE
MPOTEKAHNE PEAKIINH MTPH CTAHIAPTHBIX YCIOBHUIX:

CO2 (1) + SO2(r) = SO3¢r) + CO).

3ananue 3. OnpenenuTtp, Kak U3MEHUTCS CKOPOCTh npsiMoit peakiuu: 2NO ) + Clz (=
2NOCI (r)

MIpY YMEHBIIIEHUH KOHIIeHTpaluu okcua azoTa (II) B 2 paza. Cuurarh 3Ty peakiuio
AJIEMEHTapHOM.

3ananue 4. J[ns HEKOTOPOH peakIiy MePBOro MOPsiiKa ObLTH ONpPEAETIEHbI BE KOHCTAHTHI
ckopoctu: ipu T1=353 K k1 =7,5102mun 'u T»=373 K k2 =9,4-10"2 mun ~'. Onpenenurs
SHEPTUI0 aKTUBaLKU Ea ¥ MpeadKCIOHEHITUANBHBIN MHOXHUTENb ko B YpPaBHEHHH AppeHUyca JUIs
ATOM peaKIuu.

3amanue 5. OnpenenuTs, B KaKyl0 CTOPOHY CMECTHUTCS MOJIOKEHNUE PABHOBECHS PEAKINH:

CHaq) + 2H20 1) S CO2r)+ 4H2 (), ArH <0, eciiu: a) yBeIHMUUTH TEMIICPATYPy B CHCTEME;

0) MOHM3UTH O0Ilee AaBJIEHUE B CUCTEME; B) YBEIIMYUTh KOHLIEHTPALIUIO METAHA;

T') MOHU3UTH MAPIUATBHOE JIaBIICHUE METAHA; 1) BBECTH KaTallU3aTop.

Bapmuanr 4

3ananue 1. TepmoxuMudeckoe ypaBHEHUE peakiMy ruaposnsa xjaopuaa gpocpopa (V):

PClsx + H20@) =POClzex) + 2HClr), ArH%98 =—170 xJIx.

Omnpenenuts, Kakas Macca xjgopunaa gocpopa (V) BcTynuia B peakifio, €Clid TeMI0BOM
addekr cocraBmr 520 kJx.

3ananue 2. [lonb3ysck CIpaBOYHBIMHU JAaHHBIMH, PACCUUTATh CTAHIAPTHYIO SHEPTHIO
['u06ca nanHoii peakiuu npu Temneparype 298 K u yka3zaTb, BO3MOYXHO JIM CaMOIIPOU3BOJIbHOE
NPOTEKAHNE PeaKIUH MPHU CTAaHJAPTHBIX YCIOBHIX:

SO2r) + NO2r) =S0O3 ) + NO@w).

3ananue 3. OnpenenuTts, BO CKOJIBKO pa3 U3MEHHUTCS! CKOPOCTh YCIIOBHOM MPSAMON peakLuu:

2Am +Br) = Coy + D (»)

IIPU YBEJTMUYEHUHN 00beMa CUCTEMBI B 2 pa3a, €CiIM 3Ta PeaKlys JIeMEHTapHasl.

3anmanue 4. OnpeaenuTs, Ha CKOJIBKO TPayCOB HEOOXOIMMO TIOBBICUTH TEMIIEPATYPY,
YTOOBI CKOPOCTH peakiuu Bo3pocia B 500 pa3, ecinu TemnepaTypHblil KOAGGUIMEHT CKOPOCTH
peakmuu y = 2,5.

3ananue 5. OnpenennTh, B KaKyr0 CTOPOHY CMECTHUTCS MOJI0KEHNUE PAaBHOBECHUS PEaKLIUU:
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2COw) + O2) S 2CO2r), ArHP298 <0, eciii: a) TOBBICUTH OOIIEE TABIICHHE B CHCTEME;
0) YBEITMYUTH TEMIIEPATYPY B CHCTEME; B) YBEJIMUUTH KOHIIEHTpalnio okcuaa yriepoaa (II);
') 3aMEHUTH KUCIIOPOJ] Ha BO3IYX.

Bapuant 5

3aganue 1. B pe3ynbraTe peakiuu, TEPMOXUMUYECKOE YPaBHEHUE KOTOPOU

4FeSom + 1102 S 8SO2r) + 2Fe203(r), Ar H298 = —3310 k12K,

BoIEIIIOCH 350 k[ TemoTel. BerancanThk Maccy o6pa3oBaBmierocst okcuaa xxenesa (I11).

3ananue 2. [Tonp3ysack CIPaBOYHBIME TaHHBIMH, PACCUUTATh CTAHIAPTHYIO SHEPTHIO
['u60ca nanHOM peakiuu npu Temreparype 298 K u ykazaThb, BO3MOKHO JIU CAMOTIPOM3BOJIBHOE
MPOTEKaHWE JAHHOU peakluy MPH CTAHAAPTHBIX YCIOBHSIX:

2CH4 ) + CO2¢y = CH3COCHs3 () + H2O().
3ananue 3. OnpenenuTs, BO CKOJIbKO pa3 U3MEHHUTCS CKOPOCTh MPSAMOM peaKIUu:
How + 2 =2 Hlp)

IIPY OAHOBPEMEHHOM YMEHBILIEHUH KOHLIEHTpALMK BOAOpoaa U oaa B 3 pa3za? Cunraiite
3Ty PEAKIMIO AJIEMEHTapHOM.

3ananue 4. BeruncianTth, Ipyu Kakoil TeMieparype 72 3aBepIIMTCS HEKOTOpasi peaklysl B
teueHue 2= 30 MuH, ecau npu temneparype 71=25°C oHa npoTekaer 3a f1= 3 yaca.
TemmnepatypHbiit K03()(HUIIUEHT CKOPOCTH peakiuu y = 3.

3aganue 5. OnpenenuTp, B KAKYyK0 CTOPOHY CMECTUTCS MOJIOKEHUE PAaBHOBECHS pEaKIINU:

2How) + O20 S 2H20@w), ArH°208 <0, eciiu: a) IOHU3UTH OOIIEE TaBIICHHE B CHCTEMC;

0) MOBBICUTH TEMIIEPATYPy B CUCTEME; B) 10OABUTH BOJOPO/I; T') T0OABUTH TAaPhl BOIBI.

Bapmuanr 6

3ananue 1. [lonydyeHue a30THON KUCIOTHI IPOUCXOAUT B COOTBETCTBUHU C YPaBHEHUEM

4ANO2(r) + O2r) + 2H2000) S 4HNO3x) , ArH®98= — 252 xJIx.

Omnpenenuts Maccy 00pa3oBaBILEHCs KUCIOTHI, €CIIU BhIAETWIOCh 138 k[ TerioThI.

3ananue 2. [Tonp3ysch CipaBOYHBIMU JAHHBIMH, PACCUUTATh CTAHJIAPTHYIO SHEPTHIO
['n606ca nanHo# peakiuu npu temneparype 298 K u ykazaTb, BO3MOKHO JIM CaMOIIPOU3BOJIHOE
poTeKaHue peakuu mpu cranaapTHeIX yenoBusax: C2HsOH o) = C2Hawry + H2Ogx).

3ananue 3. OnpenenuTsb, Kak U3MEHUTCSL CKOPOCTh YCIIOBHON 3JIEMEHTAPHOM peakiiu:

Ar +2Br = Cw),

€CJIM KOHLIEHTPAIMIO BellecTBa A yBEIMYMWIH B 2 pa3a, a KOHLEHTpaluIo BemecTsa B
YMEHBIINIIH B 2 pa3a.

3ananue 4. HauyanpHas temnepatypa peakuuu 71 = 20°C. Onpenenurs, 10 KaKOro 3Ha4€HUs
HE0OXO0JUMO MOBBICUTH TeMIEpaTypy 72, 4TOObI CKOPOCTh peakiuyu yBeanuuiaack B 150 pas.
TemnepatypHbiit K03 GUIUEHT CKOPOCTH peakuuu y = 2,2.

3ananue 5. OnpenenuThb, B KAKOM HaIPaBJIEHUU MPOU30MIET CMEIIEHNE paBHOBECHUS: a) TIPU
HNOHM)KEHUU OOILETo JIaBJICHUS B CUCTEME; 0) PU NOHM)KEHUH NMaplHMaIbHOTO JIaBICHUS
KHCJIOPO/1a; B) MPU NOHWKEHUH TEMIIEPATYyPhl B CUCTEME:

2NOw) + 020 5 2NO2(r), ArH 298 <0.

Bapuanr 7

3ananue 1. JlaHo TEpMOXUMUYECKOE YPaBHEHHUE PEAKIMH paziioxkeHus Honuaa ramnus (11I):

2Galsm = 2Gam) + 312, ArH%09s8 =440 xJx.

Paccuuraiite KOTUYECTBO TEIUIOTHI, HEOOXOAMMOE IS pa3noxkenus 15,3 T Gals.

3ananue 2. [lonb3ysck CipaBOYHBIMHU JAaHHBIMH, PACCUUTATh CTAHIAPTHYIO SHEPTHIO
['u06ca nanHoii peakuuu npu Temneparype 298 K u yka3zaTb, BO3SMOKHO JIM CaMOIIPOU3BOJIbHOE
MpoTeKaHue peakiuu npu crangapTHeIX yenoBusix: CO ) + Clar) = COClz (1.
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3ananue 3. OnpenennuTtp, BO CKOJIBKO pa3 HEOOXOIUMO YBEITHUUTh KOHIICHTPAIIUIO BEIIECTBA
A i yckopenusi B 16 pa3 ycinoBHOU nipsiMoit peakuun:2Aw) + B = Cir) + D), eciii 31a peakuust
DJIEMEHTapHAs.

3aganue 4. JIJist HEKOTOPOU TE€TEPOreHHOM PEAKIIUK SHEPTUSI aKTUBALIUH

Ea =100 x/[)x/mMonb. Onpeenure, BO CKOJIBKO pa3 YBEIHMUUTCS CKOPOCTh XUMUYECKOM
peaKkIuu mpu MoBbIeHHH Temnepatrypsl oT 71 = 20°C mo 72 = 60°C.

3amanue 5. Onpenenurs, B KAKOM HapaBIeHUN CMECTUTCS TIOJIOKEHUE PAaBHOBECHUS B
CUCTEME:

2COm + 02 5 2C02(m,  ArH’298 =— 566 x]Ik, ecliv: a) MOBBICUTH TEMIIEPATYPY B
CHUCTEME;

0) yBEIMYUTH KOHIIEHTpanuio okcua yrieposa (11); B) moBeicuTh 00lIee TaBiICHIE B
CHUCTEME;

') BBECTHU KaTajau3aTop.

Bapuant 8

3aganue 1. CornacHo TEPMOXMMHUYECKOMY YPAaBHEHUIO PEAKIIUU OKUCIICHUS TJIFOKO3bI:

CsH1206 + 602=6CO2 + 6H20, Ar H%9s = —2800 ]Ik,

BoIienuIoch 730 kJx Ternotsl. PaccunTaTh Maccy npopearupoBaBIIeH TITFOKO3bI.

3ananue 2. [Tonp3ysck CIPaBOYHBIME TaHHBIMH, PACCUUTATh CTAHAAPTHYIO SHEPTHUIO
['u60ca nanHOM peakiuu npu Temreparype 298 K u ykazaTh, BO3MOKHO JTU CAMOTIPOM3BOJIBHOE
MPOTEKAHNE PEAKIINH MTPH CTAHIAPTHBIX YCIOBHUIX:

CsHer + 3Hom = Cs Hizw.

3anmanue 3. Onpenenurs, BO CKOJIBKO pa3 HEOOX0IUMO YMEHBIIUTh KOHIIEHTPAIIUIO
BemecTsa B s 3amemiienust B 9 pa3 ycinoBHOU nipsiMoit peakiuu: A + 2Br) = Cr)+ D), ecu
9Ta peaklus dIeMeHTapHas?

3anmanue 4. JIJi1 HEKOTOPOU TeTEPOTeHHONW PeaKIIuu SHepTrust akTuBauu Fa = 80 k/[/Mob.
OnpenenuTtb, BO CKOJIBKO pa3 YBEIUUUTCS CKOPOCTh XUMUYECKOW PEAKIH MPU MOBBIIICHUN
temneparypsl oT 71=30°C no 72= 70°C.

3ananue 5. Onpenenutp, B KaKOM HalpaBlIeHUHU MPOU30MIET CMEIlIeHNE PaBHOBECHS: a) IPU
MOHIKEHUH OOIIETO JABJICHHS B CHCTEME; 0) IPH MOHMKEHUH TapIAaIbHOTO JaBICHUS
KHUCJIOPO/1a; B) TPY MOBBIIICHUH TEMIIEPATYPHI B CUCTEME:

N2+ O2) 5 2NOw), ArH%298 = +180 xJIx.

Bapuanrt 9

3anmanue 1. B pe3ynbrate peakiuu, TS PMOXUMUYICCKOE YPABHEHHE KOTOPOIA:

S +2CO02 ) S SO2r) + 2COq), Ar H%208 = 269 xJIx, mornotuiaock 810 kK TEMIOTHL.
Omnpenenuth Maccy oOpa3zoBaBiierocst okcuaa cepsl (1V).

3ananue 2. [lonap3ysack CIpaBOYHBIME TaHHBIMH, PACCUUTATh CTAHAAPTHYIO SHEPTUIO
['u06ca nanHoii peakuuu npu Temneparype 298 K u yka3zaTb, BO3MOYXKHO JIM CaMOIIPOU3BOJIbHOE
MPOTEKaHUE peakuuu npu cTanaapTHeIX ycnoBusax: CO ) + 3Har) = CH4 () + H2O().

3ananue 3. Onpenenurpb, Kak U3MEHUTCS CKOPOCTh IMPSIMOMN pEeaKIMU:

2CuS) + 302 = 2CuOqry + 2S02(r)

MIPY YMEHBIIICHUHN JABJICHUS B CHCTEME B 2 pasa, €CJIM ATO FeTePOTreHHast PeaKIHsl 2-T0
nopska?

3ananue 4. [Ipu 71 = 120°C HexoTopas peakuus 3akaHunBaeTcs 3a 15 muH. Paccuunraiirte,
yepe3 Kakoe BpeMs 3aKOHYUTCs 3Ta peakius npu 72 = 140°C, ecnu temnepaTypHbIid KOOQGUITUEHT
CKOPOCTH peakiuu y = 3,5.

3anmanue 5. OnpenenuTs, B KaKyl0 CTOPOHY CMECTHUTCS MOJIOKEHNE PABHOBECHS PEAKIINH:

CClar) + 2H20 ) 5 CO2)+ 4HCl (v, ArH <0, eciu:

a) YMEHBIIUTh TEMIEPATYPy B cHCTEME; 0) MOHU3UTH 00Illee JaBICHNE B CUCTEME;

B) TIOBBICUTH TAPITHATBHOE JTABIICHUE YETHIPEXXIIOPUCTOTO YIIICPOIa;

') YMEHBIIUTH KOHIICHTPAIIUIO UCXOAHBIX BEIIECTB; 1) BBECTU KaTaIu3aTop.
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Bapuant 10

3ananue 1. TepmoxumMuyeckoe ypaBHEHHE PEAKIIMH MOTyUCHHUS JKelie3a UMEET BUJ:

Fe203m) + 3COr S 2Few + 3CO2w), ArH%298 =27 xJIxk.

Omnpenenutb Maccy okcupa xenesa (I1I), koropas BcTynmia B peakiiuio, €Ciii TeII0OBOM
s dext coctaBma 310 kJIx.

3ananue 2. [Tonp3ysck CIPaBOYHBIME TaHHBIMH, PACCUUTATh CTAHAAPTHYIO SHEPTHUIO
['u60ca nanHOM peakiuu npu Temreparype 298 K u ykazaTh, BO3MOKHO JIU CAMOTIPOM3BOJIBHOE
MPOTEKAHNE PEAKIMH TP CTAaHIAPTHBIX YCIOBHUIX:

C2Hom + H2Or) = CH3CHO .

3ananue 3. OnpenenuTsb, Kak U3BMEHHUTCSI CKOPOCTh MpsiMoit peakiuu: 2NOq) + Oz =
2NO2m)

IIPU yBETUYEHUH KOHIeHTpauuu okcua azota (II) B 3 paza. Cuutarh 3Ty peakiuio
3JIEMEHTapHOI.

3ananue 4. Beraucinre, Ha CKOJIBKO TPAAYCOB HEOOXOAUMO YBEIUYUTh TEMIIEPATYPY s
yBenudeHus: ckopoctu peaknuu B 100 pas. TemnepaTypHbiii KO3)PHUITUEHT CKOPOCTH PEaKIIUN
paBeH y = 2,3.

3aganue 5. OnpenenuTh, B KAKOM HAIlPaBJICHUU TPOU30MIET CMEIICHUE MOJI0KEHUS
paBHoBecus B cucteme: Cpagur) + 2N20ry S CO2 )+ 2N2 (1), ArH%98 >0,

€CJIM: a) TMIOBBICUTH 00IIIee JaBJICHUE B CUCTEME; 0) TOHU3UTH TEMIIEPATypPy B CUCTEME; B)
YBEIUYUTH KOHIIEHTPALMIO OKcKa a3oTa (1); ) BBeCTH KaTtamu3arop.

Kputepun oneHKH: Kax0€ 3a/1aHue OLICHUBAETCS U3 4-0aIIoB;
- OIICHKA «3aYTEHO» BBICTABIICTCS CTYJCHTY, eciii HabpaHo 10 — 20 Gaios;
- OIICHKA «HE 3a4TEHO» BBICTABJISICTCS CTYJICHTY, eciii HaOpaHo 0 — 9 Gayios.

Bonpockl mo pa3aenam TUCHUNIMHBI
(111 MOATOTOBKM K KOJUIOKBUYMAaM M 3K3aMeHY)

1. Knaccugukanus 1 XMMUYECKHE CBOMCTBA OKCHIOB.

2. Kitaccudmkanus 1 XHMHYECKHAE CBOMCTBA KHCIIOT.

3. Kimaccudukanus 1 XUMHYECKHAE CBOMCTBA OCHOBAHUM.

4. Knaccudukarus 1 XHMHYECKHE CBONCTBA COJICH.

5. KBaHTOBO-MEXaHUUYECKass MOJENIb CTPOCHUSI aroMa. YpaBHeHue BoiHbl JI. Jle bpoiins.
[Tpunun HeonpenenenHoctH 'eizenOepra. Bonnosast pyHKIms. AToMHas opOUTAIb.

6. KBanToBbIe ynicna U ux puzndeckuit cmpicit. DopMEI s-, p-, d- aTOMHBIX opOUTaNEH.

7. DnexTpoHHas CTPYKTypa aroMoB. [IpMHIMIBI 3alI0JHEHUS YHEPIETUUYECKUX YPOBHEH U
noxypoBHel aromax. [IpuHuun Haumensel sHepruu. IIpasuino Kneukosckoro. ITpunnun ITaynm.
[IpaBuio XyHna.

8. DnexTpoHHBIE KOH(DUTYpALIMU aTOMOB 3JIeMeHTOB [leprnoaudeckoil cucremsl. s-, p-, d-, f-
JIEKTPOHHBIE CEMEWCTBA DJIEMEHTOB. OJIEKTPOHHBIE (OPMYJBl M 3JIEKTPOHO-rpaduyeckue
JMarpaMMbl aTOMOB B OCHOBHOM M BO30Y)KIEHHBIX COCTOSHUSIX. OJEKTPOHHBIE (DOpMyJBl U
3JIEKTPOHO-TpaduUecKre 1uarpaMMbl HOHOB.

9. Cospemennas ¢opmynupoBka Ilepuoanueckoro 3akonHa JI.M. Mengeneesa.
[Ieproanueckoe U3MEHEHHUE CBOMCTB MJIEMEHTOB B COOTBETCTBUU C ITOJIOKeHUEM B [lepuoandeckon
cucTteme (pasMep aToma, SHEPrusl HOHU3ALKUU, CPOACTBO K AIEKTPOHY, JIEKTPOOTPULIATENBHOCTD).
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10. Xumuueckast cBsi3b. OCHOBHBIE BU/IbI XUMUYECKOM CBSI3U. XapaKTEPUCTUKN XUMUYECKON
CBS3M: JUIMHA, SHEPrusi, KPaTHOCTb CBSI3M, BaJeHTHbIM yroi. KpuBas moTeHIManbHON 3Heprun
MOJIEKYJIBI BOIOPOAA.

11. KoBanenTtHast xumuueckas cBsi3b. OCHOBHBIE IOJOKEHHUS METOJA BAJICHTHBIX CBA3CH
(MBC). IlonsaTne BaJeHTHOCTH OJJIEMEHTOB. G- U T- cBs3u. CBOICTBa KOBAJIEHTHOH CBS3M:
HaCBILIAEMOCTh, HANPABICHHOCTb, MOJISIPHOCTD.

12. OGMeHHBIH U TOHOPHO-AaKLIETITOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOH CBSI3H.

13. [lonsipHOCTH KOBAJIEHTHOM CBs3U. JUIONBHBI MOMEHT XUMUYECKOH CBs3U. [[UmosbHbBIN
MOMEHT MHOTOAaTOMHBIX MOJIEKYJ. PaccMmoTpets monekyibsl CO2 u SOa.

14. OcHOBHBIE TIOJIOKEHUS TEOPUN THOPUIN3ALIMU aTOMHBIX opOuTaneil. [IpuBecTu mpumepsl
COEJIMHEHUI ¢ TUMAaMH TUOPUIM3ALMM: Sp-, Sp°-, sp°- THOpHau3anueil. [eomerpuueckas popma
MOJIEKYJI.

15. Honnas cBsa3p. CBONCTBA MOHHOM CBSI3U: HEHACBIIBIEMOCTb, HEHAIIPABIECHHOCTD.
CBolicTBa COEIMHEHMI C MOHHON KPUCTAJUIMYECKOM PEIIETKOM.

16. Meramnyeckas cBsa3b. CBONWCTBAa METAIIIMUYECKON CBS3H.

17. TlepBblit 3aKOH TepMOAMHAMUKU. BHyTpeHHss sHeprus. DuTanenus. TemnoBoit s¢ ekt
M30XOPHOT0 U M300apHOI0O MPOLIECCOB.

18. TemoBoit a3 ekt xuMudeckoi peakuu. 3akoH ['ecca. TepMOXUMHUECKUE ypaBHEHHUS.
CranpmapTHas SHTaIbIUsS 00pa3oBaHMs BemIeCTBAa. PacdyeT CTaHAApTHOW SHTAIBIIUA XUMHYECKOU
peakuuu.

19. Bropoil u TpeTuil 3aKOHBI TEPMOAMHAMUKHU. OHTpomnus. CTaHIapTHas SHTPOMUS
BenlecTBa. PacueT craHgapTHOM SHTPONIMU XUMUYECKOW peaKLuu.

20. Duneprusa ['m66ca. Kpurtepuit caMonpon3BoIbHOIO MPOTEKAHUS MPOLIECCOB B 3aKPBITHIX
cucreMax. Pacuet crannaptHoii sHeprun ' m60ca XuMHUECKOM peakuuu.

21. OcHOBHBIE MNOHATHS XWMHUYECKOM KHHETHKU. ODJEMEHTAapHbIE peakuuu. MexaHusm
peakuuu. CKOpOCTb TOMOT€HHOM XHMMHYECKOM peakiuu. DaxkTopsl, BIHAIONIME HAa CKOPOCTb
peakuuu.

22. OCHOBHOU 3aKOH XUMHYECKOW KMHETHKH (KWHETHYECKUHA 3aKOH JEHCTBYIOIIUX MAacc).
Kunernueckoe ypaBHenue peaknuu. Koncranta ckopoctu peakuuu. Ilopsamok peakiuu u
MOJIEKYJISIPHOCTb peakLuu. Pa3MepHOCTh KOHCTAaHTBI CKOPOCTU PEAKIIUH.

23. BausiHue TemIneparypbl Ha CKOPOCTb peakuuu. TemnepaTrypHslid ko3 duuueHT ckopoctu
peakuuu. YpaBHeHHE AppeHHyca. DHEPIHsl aKTUBALUH.

24. OOpatumble W HeOOpaTUMbIE NPOIECCH.. XHUMHUEcKoe paBHoBecue. KoHcTaHnTa
paBHOBecHs. PakTOphl, BAUAONME Ha XuMudeckoe paBHoBecue. [Ipuniun Jle [larense-bpayHa.

25. PactBopel. CoBpeMeHHbIE TIPEACTaBICHUS O (UBUKO-XUMHUECKUX Ipoleccax
o0pa3oBaHHsl PacTBOPOB. OJHEpreThka Imnporecca pacTBopenus. ComnpBaranus (TUapaTarus).
HewnacpIlieHHbIN, HACHIIIIEHHBIN U MEPECHIICHHBI PaCTBOPHI.

26. CriocoObl BbIpa)k€HHUsI KOHLIEHTPAIL[MM PAcTBOPOB: MaccoBas JOJs, MOJISIpHas A0Ji,
MOJIIpHasi KOHLIEHTPALMsl, MOJISIIbHAS. KOHLICHTPALUs, MOJISIPHAsE KOHLEHTPALUs DKBUBAJICHTA.

27. PacTtBOpbl 3eKTpOJUTOB. (OCHOBHBIE IIOJOKEHUS TEOPUHM BJIEKTPOIUTUYECKOU
muccouuanuu Appennyca. CreneHpb AUCCOLUAlMK, KOHCTaHTa Jucconnannu. OakTopsl, BIUSIOLINE
Ha HUX. CHUJIbHBIE U CIIa0bIe SJICKTPOIUTHI.

28. PaBHOBecCHSI B BOJIHBIX pacTBOPAX CIa0bIX AJIEKTPOJIUTOB. 3aKOH pa3peneHus OcTBaibpaa.
Crynenuaras TucCOoIraIusl.
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29. DnekTponuTHyueckas aucconuanys Bojabl. MloHHOE mpou3BeneHne Boabl. BonoponHblil
Y TUJPOKCUIHBIN OKA3aTENN CPEIbI.

30. OKHMCIHUTENBbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb okuciaeHus. OKUCIUTENnu U
BoccTaHoBUTENH. Kiaccudukanus oKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUH.

31. Merox »neKTpoHHOTO ©OanmaHca [UIsl COCTABJICHUS YpPAaBHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.

32. DnekrpoxuMudeckue rnporecchl. [loHsTre 00 31eKTpoae M 3IEKTPOIHOM MOTEHIHATIE.
Bo3HMKHOBEHHME ABOMHOIO 3JEKTPUUECKOIO CJIOS U CKayKa MOTEHIMalla Ha TpaHULe MeTall —
AIIEKTPOJIUT.

33. IIpuniun paboThI ralbBaHUYECKUX AJIEMEHTOB (Ha mpuMepe seMenTa Jlannas-Skoon).
AHon u xaron. TokooOpa3zyromias peakius. DIeKTPOABUKYIIAs CHJIa TajJbBaHUYECKOTO JIEMEHTA.

34. CrangapTHbI BOAOPOJHBIN 3eKTpod. CTaHIAapTHBIA AIEKTPOAHBIN MOTeHIUan. Psn
CTaHJAPTHBIX AJIEKTPOJHBIX MOTEHLIHUAIOB METAUIOB. 3aBUCUMOCTb AJIEKTPOJHOTO MOTEHIMAaIa OT
KOHLIEHTpallMi MOHOB U OT TeMIiepaTyphl. Y paBHeHue HepHcra.

35. TanbBanmueckue snemeHThl. Pacuer DJIC m paboThl raibBaHUYECKOTO SJIEMEHTA.
KoHueHTpannoHHble rajJbBaHUYECKUE DJIEMEHTHI.

36. Ionspusanus 31eKkTpoaoB. KoHIeHTpallnoHHAs U ANEKTPOXUMUYECKas TOJSApU3aLUs.

37. Axkkymynsaropsl. [IpuHiun padoTel CBUHLIOBOTO aKKyMYyJIsTOpA.

38. Onektponm3. Ilotenuman paznoxenua. 3akoHbl Dapanes. DJIEKTPOXUMUYECKUN
skBuBaJieHT. KoadumueHT BpIxoaa 1mo Toky.

39. DraekTponau3 C HEpPaCTBOPUMBIM W PacTBOpUMBIM aHogaMmu. llocienoBaTenbHOCTh
MPOTEKAaHUsI aHOJHBIX M KAaTOJHBIX MPOLECCOB MPHU SJIEKTPOIM3E BOAHBIX PACTBOPOB (MPUBECTU
PUMEDBHI).

40. IlpumeHeHHE BJEKTpOJIM3a B TEXHUKE: MOJIYYEHHE M OYMCTKAa BEIIECTB, HAHECEHHE
HNOKpPBITHI. PaccMOTpeTh 3J€KTponM3 BOJHOIO pAacTBOpa XJOpUJa HATpHUs € HMHEPTHBIMU
AIIEKTPOJIAMHU.

41. Kopposuss MmerauioB. Kiaccupukamuss KOPpPO3HOHHBIX IPOIECCOB MO XapaKTepy
KOPPO3HOHHBIX pa3pylI€HUH U IO MEXaHU3MY NIPOTEKAHUS.

42. DnexTpoxuMuueckas Koppo3us. MeXaHu3M 3JEeKTPOXUMHUYECKOW KOPPO3UHU, aHOAHBIE U
KAaTOJHbIE IMpolecCchl. TepMOauHAMUYECKass BEpPOSATHOCTh MPOTEKAHMS SJIECKTPOXUMHUYECKOU
KOppo3uu. BonopoaHas u KUCIOpOAHAs AENOIspr3alusl.

43. DnektpoxuMuyeckas Koppo3us. Pasnuusblie ciaydan oOpa3oBaHUS KOPPO3MOHHBIX
rajibBaHonap (IMpy KOHTAKTE IByX PAa3JIMYHBIX METAJIOB, IPY KOHTAKTE METAJLJIa U €70 COEIUHEHUS).
DNEKTPOHbIE IPOLECCH] B PA3IMYHBIX KOPPO3HOHHBIX cpeax (IPUBECTU IPUMEPHI).

44. Koppo3uOHHBIE MPOLECCHI, NPOTEKAIOIIUE MPHU AIEKTPOXUMHUUYECKOW KOPPO3HUHU
MaJloyTyiepoaucToi cranu. Koppo3ust mpu HEpaBHOMEPHOW a3pariviu.

45. MeTonpl 3alMThl METAUIOB OT JJIEKTPOXUMUYECKOW KOPpO3uu: 0OpabOTKa Cpensl,
HAHECEHHUE 3aIIUTHBIX MOKPBITUHM, IPOTEKTOPHAS 3aIIUTA, HIEKTPOXUMUYECKAS 3alUTa.



	Б1.1.7.5 Химия 231-114+
	2023-08-24 02-02-26 - химия 

	Б1.1.7.5 Химия 231-114

