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1. Hean, 321241 ¥ NIAHMPYeMble Pe3yJIbTAThl 00y4YeHHs] 10 JUCHUIINHE

I[ens oucuyunaunvl cocmoum 6 GopmMuposanul u pazeumu y 00y4arouuxcsi TUYHOCHHbIX U
npoGecCUOHAIbHBIX KAuyecms, NO360JAI0WuUx obecneyums gvinoanenue mpebosanuti @IOC BO c
yuemom ocobenHOcmell HAYYHO-00pA308aMENbHOL  WKOAbl  YHUGepcumema U  aAKmMyaibHbIX
nompebHocmell pvlHKA mMpyoa 6 Kaopax ¢ 6blCuUM 00pA308aHUEM 6 COOMEEMCMEUU ¢
HAnpasieHuem no020MmoGKu.:

CHOCOOHOCU NPUMEHAMb 3HAHUA 3AKOHOMEPHOCMel (U3UYeCKOol XUuMuu Npu peueHuu
npogheccuoHanbHbIX 3a0ay, YMeHUus Npo8oOUMb AHAIU3 U 00pabOMKY HAYYHO-MEXHUYEeCKOU
uHopmayuu Ha OCHOGe MeopPemu4ecKuUx npeoCmasieHutl QU3UYecKol Xumuu, CnocooHocmu
8b10paAMb Memoo OUACHOCMUKY Bewecms U MAamepuanos; YMeHUus Npo8edeHus CMAaHOaApmublx
uzmepeHuil u 06pabomKu pe3yibmamos IKCHepUMeHma,

K ocnoenvim 3a0auam oceoenus oucyuniunvl « Dusuueckas Xumusy cieoyem omHecmu:
Gopmuposarue y cmyoenmos HagblK08 U YMeHUsi pabomul ¢ U3MePUMeNbHbIMU NPUOOpami,
NOCMAHOBKU U  NPOBEOeHUs]  KOIUYECMBEHHO20  IKCNEPpUMEHMA,  MamemMamuieckou
06paboOmMKU IKCNEPUMEHMATLHBIX OAHHBIX,

paszsumue cnOCOOHOCMU K CAMOCMOSMENbHOU NPopecCUoHaIbHoOU pabome ¢ XUMUYeCKUMU
peakmugamu, K 3KCHIyamayuu COBPEMEHH020 1a00pamoprHoco 000pyO0SanUs U HAYUHBIX
npubopos;

pazeumue  CNOCOOHOCMU U 8bIpaOOMKA  NOMPEOHOCMU K CAMOCIOSAMENbHOMY
npUObpemeHUio 3HaHU N0 YU3UYECKOU XUMUL.

ITnanupyemoie pezyromamut 00yuenus 3aKIOHAIOMCA GOPMUPOBAHUL Y 00YHAIOWe20Cs
CNOCOOHOCMU K U3VYEHUIO, AHAIU3Y, UCNOIb308AHUIO OUONIOSUYECKUX 00BEeKMO8 U Npoyeccos,
OCHOBbIBAACL HA 3HAHUU 3AKOHO8 U 3AKOHOMEPHOCMEU MamemMamuyeckux, @QU3u4ecKux,
XUMUHECKUX U OUOLOSUYECKUX HAYK U UX 83AUMOCE3SIX.

OOyuenue mno guctuiuinHe «®Dusnveckas XUMUS» HANpaBIeHO Ha (OPMHPOBAHUE
y 00y4YarOUINXCs CISAYIOINX KOMIECTCHITHIA:

Koa n HaumMeHOBaHMe KOMIIeTeH M HNuukaTopsl 10CTHKEHUS
KOMIIETeHIIUH

OIIK-1. CnocoGen n3yuats, ananuzuponatb, | MOIIK-1.1. 3HaeT 3aKOHbI U 3aKOHOMEPHOCTH
HCIIOJIb30BaTh OMOJIOTMYECKHE OOBEKTHI U MaTeMaTUYECKUX, (PU3NYECKUX, XUMUYECKUX
IIPpOIECChI, OCHOBBIBAACH HA 3aKOHAX U 1 OMOJIOTMYECKHUX HaYK U UX B3aUMOCBSI3U
3aKOHOMEPHOCTIX MAaTCMaTHYCCKUX, NOIIK-1.2. Criocoben U3y4daThb u
(bu3nuYECKIX, XUMIYCCKHX M OHOIOrHYCCKUX aHAJIM3UPOBATH OMOJIOTUYECKHE OOBEKTHI U
HayK ¥ UX B3aUMOCBS3SIX IIPOLIECCHI

HNOIIK -1.3. Bmaneer HaBsIKamMu
WCTIOJIB30BaHUS B MPO(ecCHOHANTBHOM
JIEATEIILHOCTH OUOJIOTHYECKUX 0OBEKTOB U

MIPOIIECCOB
OIIK-7. CnocobeH nmpoBOAUTH NOIIK-7.1. 3naet 6a30BbIe MATEMAaTUYECKUE,
9KCIIEPUMEHTAJIbHBIE UCCIIEIOBAHUS U ¢buznueckue, PU3NKO-XUMUYECKUE,
WCIIBITAHUSA TI0 33IaHHON METO/IMKE, XUMHYECKHE, OMOIOTHYeCKHE,

HaOIIOJICHUS U U3MEPEHHUsI, 00padaThiBaTh U | MUKPOOHOJIOTUYECKHE METO/IBI,
HMHTEPIPETUPOBATH IKCTIEPUMEHTAIILHBIC MPUMEHSIEMbIE B OMOTEXHOJIOTUN

JTaHHbIC, IPUMEHSIA MaTEMAaTHUYECKHUE, HNOIIK-7.2. BaageeT 0CHOBHBIMH METOJAMU
¢busnueckue, PU3NKO-XUMHUYECKUE, AKCIIEPUMEHTAIBHBIX UCCIEIOBaHUN U
XUMHYCCKHE, OMOJIOTHYCCKHE, WCIIBITAHUN B OMOTEXHOJIOTHH
MHUKPOOHUOIOTHYECKUE METOIBI NOIIK-7.3. 'oToB 10 3a1aHHON METOAMKE

IMPOBOAUTH SKCIICPUMCHTAJIBHBIC
WCCIICZIOBAHMS U MCTIBITAHUS, HAOIIOICHUS U
u3MepeHus, oopadaTbiBaTh U
UHTEPIPETUPOBATH KCIIEPUMEHTAJIBHBIE




JaHHBIC

2.

JlucuuminuHa OTHOCUTCS K o0s3aTenbHONM yactu Onmoka bl «lucuumimmsbl (MOIyNn)»
b1.1.16. «MaremaTnuecKkue M €CTECTBEHHO-HAYYHBIC NHUCIUILIMHBD) OCHOBHOH 0Opa3oBaTeIbHOM

nporpaMMsbl OakajgaBpHara.

«Du3nueckas XUMHUS» B3aHMOCBI3aHA JIOTUYCCKHU, COACPIKATCIbHO W MCETOJUYCCKU CO

CJIEYIOIIMMHU JUcUMIIIMHaMu U npaktukamu OOIT:

B o00s13aTenpHOI yacTH MOIYJIb «MaremaTuueckue u CCTCCTBCHHO-HAYYHBIC TUCHUIIIIMHBD)

(B1.1.16):

— o0111ast 1 HeOpraHWYecKast XUMUs;
— aHANUTUYECKasi XUMUS U (PU3UKO-XUMUYECKUE METObI aHAIIN3A;
— OpraHuvecKas XUMHUs;
— OMOXUMMS,

— KOJUTOW/THASI XUMHUSL.

3. CTpyKkTypa u cogepkaHue QJUCHUILIHMHBI

MecTo TMCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

OO61as TpyA0eMKOCTh IUCHHUIUTHHBI COCTaBIsAET 3 3aueTHbIe enuHuIlbl (108 yacos).

3.1

Buabl yueOHOM padoThI M TPY10EMKOCTh

(o popmam oOyueHus)

3.1.1. Ounas ¢popma oOyueHus

Ne Buj yueOHoii padoThl Koamecrso Cemectp
n/n 4acoB
1 | AyauTopHble 3aHATHS 72 3
B ToM uucne:
1.1 | Jlekuuu 18 3
1.2 | CeMuHApCKUE/IPAKTUICCKUC 3aHATHUS 18 3
1.3 [ JIabopaTopHBbIC 3aHATHS 36 3
2 | CamocTrosiTeibHAasi padoTa 36 3
B ToM uncne:
2.1 | OpOMEXKYTOUYHOE TECTUPOBAHUE 12 3
2.2 | pelieHre pacyETHHIX 3a7a4 110 BApHaHTaM 12 3
2.3 | moAroToBKa K J1a00OpaTOPHBIM padoTaM 12 3
3 | Ilpome:xyTouHasi aTTecTANMS
3auer/nud.3aueT/7K3aMeH 3ayer 3
HToro 108 3




3.2 TemaTuyeckuil JIAH U3yYeHHU S JUCHUILINHBI

(o popmam oOyueHwHs)

3.2.1. Ounas ¢popma oOyueHUs

n/n

Pa3gesnl/TeMbl
TACHHUILTNHBI

TpynoeMKoOCThb, 4ac

Bcero

AyautopHasi pabora

Jlexknuu

Cemunapckue/
NPaKTUYCCKHE
3aHATHS
JlaboparopHsbie
3aHATHS
[IpakTuueckas
MOJITOTOBKA

CamocrosiTeJabHas

pabora

Paszgea 1. Xumnueckas
TePMOAHHAMHUKA

1.1

Tema 1. @yHKIMHA COCTOSTHUS.

MakcumanbHas padbota. XUMHUYECKUNA
noreHnuan. M3orepma XxumMuaeckou
peakuun Baut-I'odda.

12

Pa3nen 2. ArperaTHbie COCTOSTHUS

BellecTB

2.1

Tewma 1. Kunetnueckas teopusi ra3os.

TermmoeMKOCTb Ta30B, JKHIKOCTEH,
TBepbIX Tea. Da3oBbie paBHOBECHS.
TepMuuecknii aHAIHU3.

12

Paznen 3. PacTBopbl

Tema 1. MonexysipHble pacTBOPSI.
3akon Payns. Teopus
JJIEKTPOJIUTUYECKON AUCCOLMALINHU.

Teopust CHIIbHBIX AJIEKTPOINUTOB Jlebas-

XIOKKEIIA.

12

Pazneda 4. DiekTpoxumusi

Tema 1. DnekTponpoBOIHOCTD

pacTBOpOB. 3aKOH HE3aBUCHMOTO

nBUKeHUsI HoHOB Komnppayia.
DNEeKTPOXUMHUUYECKHUE MTPOLECCHI.
OnexTpoansle noreHuansl. IJC
raJIbBAHUYECKOTO JIEMEHTA.

24

4.2

Tema 2. TepmoauHamuka
JIEKTPOXUMUYECKUX MPOLIECCOB.
Knaccugukarus 37eKTpo/10B.
DnekTpoxumudeckue nenu. Kunernka
JIEKTPOIHBIX ITPOLIECCOB.

12

4.3

Tema 3. Koppo3sus meTasnios.
DNEeKTPOIN3 pacillaBOB U PaCTBOPOB
AJIEKTPOJIUTOB. 3alIUTa METAIIJIOB OT
KOppO3uu

12

Pasznen 5. XuMmunueckass KHHETHKA U
KaTaJau3




5.1 | Tema 1. Xumuueckass KHHETHKA. 12 2 2 4 4
Kuneruka npoctsix peakuuit. Ilopsanku
peakmuii. Teopus mepexoHOTO
coctosiausi. CI0KHBIE PEeaKIUH.

5.2 | Tema 2. IlenHble peakuuy. 12 2 2 4 4
DOTOXMMUYECKUE PEAKIIUU. 3aKOHBI
¢doroxumun. Karanus. ['oMoreHHsli u
reTeporeHHbI Katanu3. Kunetnka
IeTEPOreHHOM XUMHUYECKOU PEaKILIMH.

Hroro 108 18 18 36 36

3.3 Conpep:kanue THCUMILIIMHBI

Paznen 1. Beenenune. XumMnueckasi TepMOAMHAMHKA
IIpenmer n o0BEKT M3ydeHus ¢uszndeckod xumuu. Cucrema — 3aKpbITas, OTKpHITasi,

HN30JIMpOBaHHAaA, TOMOI'CHHAad TICTCPOrcHHAasd. HapaMeTpLI CUCTEMBI — DOJOKCTCHCHBHBIC U
uHTeHCHUBHBIE. [Ipormecc — W3MEHEHHE MapaMeTpPOB CHCTEMBI, OOpAaTHMBIH M HEOOPAaTHMBIN
IPOIIECCHI.

@DyHKIUM COCTOSHMS, OINMCBHIBAIOIME COCTOSHUE CHUCTeMbl. [I3MeHeHue QyHKUUI
COCTOSIHMSI HE 3aBHCHUT OT IIYTH IIPOILIECCA, & TOJIBKO OT HA4YaJIBHOI'O M KOHEYHOI'O COCTOSHHUU
CUCTEMBI.

1. Buytpennss sneprus. [lepBolii 3aK0H TEPMOJMHAMUKHY.

2. DHranbnus — TemIoBol 3¢ @dekT mpouecca Npu MOCTOSIHHOM JaBieHuM. 3akoH [ecca,

ciencTBUs U3 3akoHa ['ecca.

3. OHTpomMs Kak Mepa HEYNOPSAOYEHHOCTH CHCTEMBI. BepoATHOCTHOE onHcaHue
COCTOSIHUSI CHCTEMBl. BTOpOi 3akOH TepMOAMHAMHUKH B (opmynupoBke bonbiMaHa.
Tperbe Hauano TEPMOJMHAMUKY, HYJIEBOE 3HAYEHUE DHTPOINH, 3aBUCUMOCTb SHTPOIIUHU
OT TeMIIEPaTypbl, SHTPOIHHHBIN (HaKTOop.

4. Tlorenuuan I'enbMrosbiia — KpUTEPUH CaMOIPOU3BOJIBHOTO MPOTEKAHUS PEAKLIMN MpU
MOCTOSTHHOM 00BeMe, CBOOOJHAs HSHEpPrus CHCTEMBI, YacTh BHYTPEHHEW OJHEPTUH,
KOTOpasi MOKET OBITh M30TEPMUYECKU IIPEBpalleHa B paboTy

5. Dueprus I'n60ca — KpuTepHii CaMOIIPOM3BOJIILHOTO MPOTEKAHUS TpoLiecca Mpu U30apHo-
U30TEPMHUYECKUX YCIIOBHSX.

MaxkcuManbHas paboTa M XUMHYECKOE CPOJCTBO. YPAaBHEHHUS M30TEPMbl XUMHUYECKOU

peaxiuu Bant-T'odda s n306apHO-U30TEpMUUECKUX U H30XOPHO-U30TEPMUUECKUX YCIOBUH.

6. XuMHUECKMH TOTEHIHMad — (QYHKIUS COCTOSHUS, NpPUMEHseMas MpH ONHCAHUHU
COCTOSIHMSL CHUCTEM C IIEPEMEHHBIM YHCIOM 4YacTUl. XWUMHUYECKHH IOTEHIHAl —
GbyHKUMs, OIpenensonas HalpaBleHHE W TpeIesl CaMONPOHM3BOJIBHOTO Mepexona
JTAHHOTO KOMITOHEHTA U3 OJHOM (a3bl B IPYTyl0 IIPU COOTBETCTBYIOIIMUX MPEBPALICHUAX
(myTeM  ucnapeHMsi,  pAacTBOPEHMS,  KpPUCTAUIM3allMM W B3aUMOJICHCTBUSA).
CaMoInpou3BOJIbHBIA Epexoj] KOMIOHEHTa BO3MOXKEH M3 (a3bl, I KOTOpOHl ero
XMMUYECKHX TOTeHIuan Oonblie B (a3y, rae OH MeEHbIIE, 1O BbIPAaBHUBAHHUA HUX
3HAYCHHH B 00enx ¢azax.

Pasnen 2. ArperatHble COCTOSIHMS BelleCTB

1. I'a3bl, ra30BbIC 3aKOHBI, YPAaBHEHUE COCTOSIHMS UICAIBHOIO raza. KuHeTmdeckas Teopus
ra3oB, OCHOBHOE YpaBHEHHE KMHETUYECKOW T€Oopuu razoB. AOCOJIIOTHAs TeEMIEpaTypa U1ealbHOIO
ra3a Kak CTaTUCTHYECKasl BEJIUYHHA.

2. OOmast xapakTEepUCTHKA >XUAKOTO COCTOsHUS. VcmapeHue, KOHIEHCALUs, JaBICHUE
HACBILICHHOIO I1apa, TEMIEpaTypa KUIIECHUS.

3. XapakTepucTHKa BEIIECTB B TBEPIOM cOCTOSHHH. Kpucramimdeckue u amopgHbIe
BeniecTBa. VIoHHBIE, aTOMHBIE, MOJIEKYJISIPHBIE, METAININYECKHE KPUCTAJUINYECKUE PEIIETKH.




TenmoeMKOoCTh Ta30B, JKUJIKOCTEN 1 TBEPIbIX BellecTB. 3akoH Knonmna-Heiimana.

®azoBble paBHOBecud. IlonsTusa: (asa, KOMIIOHEHT, HE3aBUCHMbIE KOMIIOHEHTBI, CTETIEHU
cBOOO/BI, MOHOBapHaHTHAs, JAUBApUAHTHAs CHCTEMbI, TpoWHas Touka. [IpaBuio ¢a3. dazosbie
nuarpaMmmsl. YpasHeHue Kimaiinepona — Knaysuyca, xapakrepu3syrolee 3aBUCUMOCTb TEMITEPATypPhl
(hazoBoro nepexoja OT AaBJIEHUS B OTHOKOMIIOHEHTHON CUCTEME.

Tepmuueckuit anamm3. A) JluarpaMma COCTOSHMSI CIIIaBa, COCTOSLIETO M3 CMECU
WHAMBHUIYaIbHBIX KOMIIOHEHTOB. b) JluarpamMma coCTOSHUSI AJisl CIUIaBOB C HEOrpaHWYEHHOMN
PacTBOPUMOCTBIO B TBEPJIOM COCTOSHMHU. B) Jlnarpamma cocTOsiHUS AJIs CILUIABOB C OTPaHUYEHHOU
B3aMMHOM pPacTBOPUMOCTBHIO B TBepAoM coctosiHuu. [) Jlmarpamma coCTOSIHUSA Ji CIUIaBOB,
00pa3yIoNX XUMHUECKUE COCTNHEHHUS.

Pa3znea 3. PacTBopbI

Monekynsipable pacTBopbl. CBolicTBa pa30aBICHHBIX MOJIEKYJSIPHBIX pPacTBOPOB. 3aKOH
Payns. IlonmxeHune TemmnepaTypbl 3aMep3aHusl U MOBBIIICHUE TEMIIEPATypbl KUIIEHHSI PAaCTBOPOB.
Ocmoc. M3mepenne ocMOTHYECKOTO aBiieHus. 3akoH Baut-T'odda.

PactBoper anektponutoB. Teopus C.Appenmyca. Teopus pa30aBICHHBIX PacTBOPOB
CWIBHBIX anekTponauToB Jlebas — Xiokkens. AxkrtuBHocTh. MoHHas cuna pactBopa. Dopmyna
npenenbHoro 3akona Jlebas — Xrokkens.

Paznen 4. Daexkrpoxumus

Tema 1. DJIEKTPOIPOBOIHOCTh pacTBOPOB. VY nenbHas, SKBHUBAJICHTHAs
AJIEKTPOMPOBOTHOCTh. DKBUBAJICHTHASI JJIEKTPOIPOBOJHOCTh MPH OECKOHEUYHOM pa30aBICHUU.
3akoH He3aBucumoro aBikeHus uoHoB (Kombpaymia). [IpakTuueckoe mNpUMEHEHHE
AJIEKTPONPOBOJIHOCTH.

Tema 2. Daexkrpoxumuueckue mporecchl. IloHsATHE 00 AIEKTPOJHOM TMOTEHIIHATIE.
lanbBanmyeckuii  snemeHT.  M3MepeHue  3JIEKTPOAHBIX  NOTEHOMAIOB. TepMoauHaMuKa
3JIEKTPOJIHBIX TpolleccoB. Y paBHeHue HepHcra.

Knaccudukanus 31ekTpooB (IepBoro, BTOPOro poja, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
MOHOOOMeHHBIE). MeMOpaHHbIE TEXHOJIOTHH.

DNEKTPOXUMHUYECKHE LIENH (XUMUYECKHE, KOHLIEHTPALMOHHBIE C IIEPEHOCOM U 0€3 repeHoca
noHoB). M3mepenune 3/1C ranpBaHUYECKHUX DJIIEMEHTOB.

XHUMHUYECKNE UCTOYHUKU TOKa (TajbBaHUYECKHE D3JIEMEHTHI, aKKyMYJSATOPBI, TOIUIMBHBIE
AJIEMEHTHI).

Kuneruka snexktpoasbsix mnpoueccoB. [lomspuszanus snextpono. YpaBHenue T. Dpueit-
I'py3a u M. ®onbmepa. [lepenanpsibkenue Boiopoaa.

Tema 3. Kopposus wmetaimioB. Xumuueckas Kopposusi(ra3oBasi). DIEKTpOXUMHUYECKas
Koppo3us. BonoponHasa n kuciopogHas nosspusanus. [lacCuBHOCT MeTauioB. 3aluTa METaIOB
OT KOPpPO3UU. DIIEKTPOXUMHUYECKas 3amuTa (KaToAHasl, MPOTEKTOpHAasi, aHOJHAsl), JErMpOBaHUE
CIUIaBOB, M30JIALIMA MOBEPXHOCTU (KPACKH, JaKu, TPYHTOBKH, dMajH, MOJMMEPHbIE MOKPBITHS),
UHTUOUPOBAHUE CPEJIBI.

DJIEKTpOJIN3. DJIEKTPOJIM3 PACIJIaBOB M PacTBOpPOB. 3akoHbl Papanes. Beixom mo Toky.
[IpuMeHeHue 2IeKTpoIn3a.

Pa3zgen 5. XuMnueckasi KHHETHKA M KAaTAJIN3

Tema 1. Cxopocts peakuuu. [IpocTeie n cioxHble peakuuyd. MOJEKyJIIpHOCTb PEaKIMM.
Kuneruka npocteix peakuuid. YacTHble KUHETHYECKHME NOpsAKA. KHHETHYecKue ypaBHEHUS
peakIuii HyJIeBOro, MEpPBOrO0 M BTOPOro mopsiaka. OnpenencHue MOpsAIKa Peakluud crnocoOoM
MOJICTAHOBKH, Ipa)MueCKUM METOJIOM.

3aBUCUMOCTb CKOpPOCTH pe€akLUuu OT TemIepaTypbl. YpaBHeHue AppeHuyca. Teopus
NEPEXOJHOr0 KOMIUIEKCA.

CnoxHbple peakuuu, COCTOSILIME W3 IIOCIEJOBATENbHBIX CTAaAuM, COCTOAIIME MX
NapaJuIeIbHbIX PEAKIIUM.

Tema 2. LlenHble Hepa3BETBICHHBIE U PA3BETBIICHHBIE PEAKIIUH.

doroxumudeckue peakuuu. [lepsolit 1 BTopoit 3akoHbI poToxumuu. @oToceHCHOUIn3aus.



Katanu3s. 'oMoreHHbIi 1 reTeporeHHbIi katann3. Kunernka rereporeHHOM KaTaIuTHYECKOM
peakIuu.

3.4 Temaruka ceMMHAPCKUX/TIPAKTHYECKHUX U JJA0OPATOPHBIX 3aHATHI

3.4.1. CemuHapckue/mpakTHYeCKHe 3aHATHS

1. Pemienne pacyeTHBIX 3a/1a4 MO TeMe: « XUMHUUYECKasi TEPMOUHAMUKAY

2. PelieHne pacyeTHBIX 3aa4 M0 TeMe: «ATPEeraTHOE COCTOSIHUE BEILIECTBY»
3. Pemienue pacueTHbIX 3a7a4 0 TeMe: «PacTBOpbD»

4. PelieHne pacyeTHBIX 3a4a4 MO TeMe: « DIEKTPOXUMMUS»

5. PemieHune pacueTHbIX 3a/1a4 110 TeMe: « XMMHUYECKasi KUHETUKA U KaTaJlu3»

3.4.2. JIabopaTopHbIe 3aHATHSA

Tema 1. BBenenue. Xumuueckast TepMOAMHAMUKA

Jlabopamopuas paboma Nel. Texnuka 6Ge3onacHocmu npu pabome 6 XUMUHECKOU
nabopamopuu. 3HaKoMcmaeo ¢ 1abopamopHvim 000pyO08aAHUEM.

Jlabopamopuas paboma Ne2. Onpedenenue meniomvl HeUMpAIU3Zayuu U KOHYEHMpayuu
UCNONIL30BAHHOU KUCIOMDbL.

Tema 2. ®a3oBbie paBHOBECHS

Jlabopamopnas paboma Ne3. Tepmuueckuii ananuz cucmemvl HAmMaiuH — eHo.

Tema 3. MonexysipHbIE PaCTBOPBI

Jlabopamopnas paboma Ne4. Onpedenenue MOIAPHOU MACCHl Geujecmea nymem UsmepeHusl
memnepamypuvl KUNeHus pacmeopa (30ya1uocKonus,).

Tema 4. DeKTpONPOBOIHOCTH PACTBOPOB

Jlabopamopnas paboma Ne5. Onexmponpogooumocms pacmeopos CUNbHbIX U ClAObIX
NEKMPOUMOS.

Tewma 5. DnexTponus

Jlabopamopnas paboma Ne6. dnexmponus pacmeopos 31eKmpoaumos.

Tema 6. Xumuueckass KHHETUKA

Jlabopamopnas paboma Ne7. OnpedeneHue KUHeMUYECKO20 NOPAOKA Peakyuu OKUCIeHUS
UOHA 1100a NEPOKCUOOM 8000POOA.

Jlabopamopnas paboma Ne8. Onpedenenue KOHCMAHMbL CKOPOCMU PeaKyuu UHBEPCUU
caxaposvl ¢ NOMOWbIO NOAAPUMEMPA.

3.5 TemaTuka KypcOBbIX IPOCKTOB (KYpCOBBIX pador)
KypcoBble paboThl He MPeIyCMOTPEHBI

4. Y4eOHO-MeTOAUYeCKOEe 1 MHPOPMALIMOHHOE o0eclieueHne

4.1 OcHoBHas JuTeparypa

1. Kasun, B. H. ®usnueckas xumus : yueOHuk mius By3oB/ B. H. Kazun, E. M. [Tnucc,
A. U. PycakoB. — 2-e u3a., ucmp. u gon. — Mocksa : U3narensctBo Opaiit, 2026. — 182 c. —
(Beicmee  ob6paszoBanme). —  ISBN 978-5-534-11119-4. — Teker : DJIEKTPOHHBIH  //
Oo6pazoBarenpHas miaTdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/587153.



https://urait.ru/bcode/587153
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4.2 JlonmoJHUTeJbHAs JUTEpaTypa

1. ®usnyeckas xumus. Teopus u 3amaqn : yueOHoe mocodue s By3os / FO.I1. Akynosa,
C.I'. U3otoBa, O.B. IIpockypuna, .A. YUepenkosa. — 5-¢ u3f., crep. — Cankt-IlerepOypr : Jlans,

2026. — 228 c. : wn. — ISBN 978-5-507-56873-4. — Tekcrt : anekTpoHHbIN // JlaHb :
anekTpoHHOOMOMMoTeyHas cucrema. —URL: https://e.lanbook.com/book/153700

4.3 DjekTpoHHbIe 00pa3oBaTeIbHbIE PeCypPChl
1. D0P «®uznueckast XUuMHs»

URL: https://online.mospolytech.ru/course/view.php?id=647

5. MarepuajbHO-TeXHUYECKOE 00ecriedeHue

Aymutopun u naboparopun Kadempsl «Xumbuorex» AB4506a, AB450606 o6opynoBaHbI
KOMIIBIOTEPHOM M MMPOEKTHOM TEXHUKOM.

Jis mpoBeieHus J1abopaTOpHOro MpakTHKyMa Ha COBPEMEHHOM YpPOBHE IpH  BBIOJHEHUU
1a00paTOPHBIX pabOT MPETyCMOTPEHO UCTIOIB30BAHUE CIEAYIOIIETO 000PYI0BaHHUS:

O6opynoBanue AyauTtopus
HIka¢ cymmuaIbHO-CTePHIN3aAMOHHBINR 5404b
Memmert

[Tnutka snextpuyeckas sadbopaTopHas 5406A
Rommelsbacher RK 501

MuxkponuTpoBas nuneTka 2-20 MK

MukponutpoBas nunerka 10-100 Mk

Muxkposautposast nunetka 100-1000 Mk

JlaGopatopHass ycraHoBka: OmpezaeneHue MOJIEKYJIpHOH  Macchl | 5406A
MoJINMEpa MyTeM U3MEPEHNUs BA3KOCTH
Phywe Systeme GmbH

JlabGopaTtopHas yctaHoBka: OnpeneneHne SYHTANBITNN HEUTpaTu3auu 5406A
Phywe Systeme GmbH

JlabGopaTopHas ycranoBka: Onpe/iesieHue SHTAIBIINY TJIaBIeHUs yucToro | S406A
BEILECTBA
Phywe Systeme GmbH

JlaGopatopHast ycrtaHoBka: OrmpeneneHne MOJSIpHBIX Macc TmyTeMm | 5406A
M3MEPEHUS TOUKH KutieHus (D0yI0CKOIHS )
Phywe Systeme GmbH

JlaGopaTopHas ycranoBka: OnpeneneHue MOJSPHBIX Macc MocpeacTtBoM | S406A
HM3MEPECHHS TOUKH 3amep3anus (kpuockonusi) Phywe Systeme GmbH

JlaGopaTopHas yctaHoBka: IIpomecc xpomarorpaduueckoro paszaeneHus: | 5406b
ra3oBasi XxpoMaTorpagus
Phywe Systeme GmbH

JlabopaTopHast ~ ycTaHOBKa:  3aBUCHUMOCTb  MpoBoAMMOCTH  OT | 5406A
TEMIIepPaTyphI
Phywe Systeme GmbH

JlabopatopHass ycraHoBka: [IpoBogumocTh CHIBHBIX U cialwix | 54066
3JIEKTPOJIUTOB
Phywe Systeme GmbH

JlaGopaTtopnast ycraHoBka: Ilormomenme cBeta (crmekTpockormmsi B | 4107A



https://lanbook.com/catalog/author/akulova-yu.p./
https://lanbook.com/catalog/author/cherepkova-i-a/
https://lanbook.com/catalog/author/proskurina-o-v/
https://lanbook.com/catalog/author/izotova-s-g/
https://online.mospolytech.ru/course/view.php?id=647
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BUJUMOU U yIbTpaHoIeToBOM 001acTsIX CBETa)
Phywe Systeme GmbH

JlaGopatopHas YCTaHOBKA: Xpomarorpaduueckue npoueccsl | 54065
pazzeneHus: ToHkochoiHas xpomaTtorpadus (TCX)
Phywe Systeme GmbH

JlaGopaTopnast ycraHoBka: OmpeneneHne BSI3KOCTH JKUAKocTH ¢ | 4107A
MTOMOIIBI0 BUCKO3UMETPA € MAA0IIUM [ITAPUKOM
Phywe Systeme GmbH

JlaGopatopHast yctaHoBka: Ormpenenenue BA3KOCTH ¢  momoulbio | 5406A
POTAllMOHHOTO BHCKO3UMETpa
Phywe Systeme GmbH

JlaGopaTtopHas pabora: OnpeneneHne MIOCKOCTH TOJSPU3ANKA BOAHBIX | S406A
pPacTBOPOB C MOJISIPUMETPOM
Phywe Systeme GmbH

Kowmrmnekt JlatunkoB xumudeckux Cobra 4 5406A

Phywe Systeme GmbH

Juctunnstop 5405

GFL 2001/4

Amnamnrnyeckue Becsl Sartorius ENTRIS 224-18S, 220r/0,1 5405, 5406
Sartorius Group GmbH

Tepmocrar ¢ BanHoU oTKphITOro Tumna Lauda Dr. R Wobser GmbH 5406A
MarnuTHas Memaika ¢ nogorpesom Heidolph Instruments GmbH 5406A, 54066

6. MerToauveckue peKOMeHIANUN

6.1 MeToauueckne peKOMEHAAIUN /1JIsl MPeNoJaBaTeJsl 10 OPraHNu3alun
00y4eHus1

Mertoauka mpernojaBaHus — JAUCHUIUIUHBL  «Dusnveckas XUMHS» UM pean3anus
KOMIIETCHTHOCTHOTO TIOJIXOJ]a B W3JIOKCHUM U BOCIPHSATHH MaTepuajga IpeaycMaTpUBaeT
UCIIOJIb30BaHUE CJICIYIOIIUX AaKTUBHBIX M WHTCPAKTUBHBIX (OPM MPOBEACHUS TPYIIIOBBIX,
WH/IMBUTYQJIBHBIX, Ay TATOPHBIX ¥ BHEAYAUTOPHBIX 3aHITHIA:

- YTEHUE JICKIIMH C UCTIOJIb30BAHUEM WHTEPAKTHBHBIX CPEACTB HAMISATHOCTH (TIPE3CHTAIINH,
BUJICODHITEMBI ¢ ICMOHCTPAIMEH XHMHUYECKOTO KCTIICPUMEHTA),

- BBINIOJIHEHUE CTYJCHTAMU WHIMBHIYaJbHBIX CAMOCTOSTEILHBIX paboT U  paboT
71a00paTOPHOTO MPAKTUKyMa.

[IpenycMoTpeHa BO3MOXKHOCTh HMCITOJIB30BAHHS JICKTPOHHOTO OOYUYEHHS, TUCTAHIIMOHHBIX
oOpasoBarenbHbIX TexHoJorui. Bece matepuansr pazmematorcs B CJJO Mockosckoro Ilomutexa
(https://online.mospolytech.ru).

6.2 Meroauueckue yKazaHusl IJIs 00y4AIOIIMXCS 0 OCBOECHHIO TUCHMUILIIMHBI

B mporecce 00yueHHs HCIONB3YIOTCS CIEAYIOMNE ONEHOYHBIE (POPMBI CAMOCTOSTEIBEHOMN
paboThI CTYAEHTOB, OILICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJS yCIIEBAEMOCTH M MPOMEXKYTOUHBIX
aTTeCTaluu:

1) KOHTPOJIbHBIE BOIPOCHI,

2) MHIWBUAYAIbHBIC 3aJaHUS,

3) MOArOTOBKA M 3alUTa J1a00PaTOPHBIX padoT,

4) TectoBble 3a7aHus B cucteme LMS.
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Ilo pe3ynbTataM BBIOJHEHHUS WHAMBUIYAIbHBIX CAMOCTOSITENBHBIX paboT, MPOBEPSIEMBIX
npernojaBaTesieM, BBINOJHEHWS W 3alluTa BCeX JIA0OpaTOpHBIX paboT, TPOXOKIACHUS
IIPOMEXKYTOYHBIX TECTOB B cucTeMe LMS cTyIeHTy BBICTaBIISIETCA 3a4eT.

7. DOoH/ OLIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISA U OLIEHUBAHUS PE3YJbTATOB 00y4eHUsI

[TpomexyTounas arrectanusi oOydarommxcs B Gpopme 3a4éra MPOBOAMUTCS MO pe3yIbTaTam
BBIMIOJIHEHHSI BCEX BUAOB Y4eOHOH palOOThI, MPEeIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JaHHON
JUCLUIUIMHE, MIPA 3TOM YUYUTBIBAKOTCS PE3YJbTATHl TEKYLIETO KOHTPOJISI yCIEBAEMOCTH B TEYEHUE
cemecTpa. OlLleHKa CTENEeHH JOCTUKEHHsI 00y4aroIUMCS TUIaHUPYEMBIX pe3yJIbTaToB O0yUYeHUs 110
JUCLUIUIMHE MPOBOJUTCS IMPENOAABATENEM, BEAYILIUM 3aHATHS METOAOM SKCIEepTHOM oueHku. [lo
UTOTaM IPOMEKYTOUYHOM aTTECTALMM I10 JUCLMIUIMHE BBICTABJISAETCS OLICHKA «3a4YTEHO» WIIU «HE
3a4TEHOY.

K nmpomMexyTouHOHN aTTecTanuu JOMYyCKAarTCA TOJIbKO CTYACHTHI, BBIITOJIHUBIINE BCE BUJbI
yueOHOM paboThl, IPeAyCMOTPEHHBIE pabouel MPOrpaMMON Mo JUCHUILUINHE «DU3nyeckast XUMUs)
(mMpoMeXyTOYHBIE TECTHUPOBAHUS, BBINOJIHEHHWE W 3allUTa JAa0OpPaTOpHBIX pabOT, BBINOJIHEHHE
WHUBUTyJIbHBIX 3aJJaHUN).

7.2 IIkaja 1 KpUTEPUH OLEHUBAHNS Pe3yJIbTATOB 00yUeHHs

HIxana
Onucanue

OLICHKH
BrImostHeHBI Bce BUIBI yUeOHOU PabOTHI, MPEAYCMOTPEHHBIC YUSOHBIM
maHoM. CTyZIeHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHUN, YMEHUH, HABBIKOB
MIPUBEJICHHBIM B TA0JIUIIAX TTOKA3aTeliel, ONEpUpPyET MPUOOPETCHHBIMU
3HAHUSAMHU, YMEHUSIMHU, HABBIKAMU, IPUMEHSIET UX B CUTyaIUsIX

3auteHo

TIOBBIIIEHHOHN CIIOKHOCTH. [IpH 3TOM MOTYT OBITH JIOMYIICHBI
HE3HAYUTENIbHbIE OLIMOKH, HETOUHOCTH, 3aTPYAHEHUS PU AaHATUTHYECKUX
onepanusx, IEPeHOCe 3HaHUM U YMEHUI Ha HOBBIE, HECTAaHJAPTHBIE
CUTYaLUH.

He BbinonHeH ouH uian 6osee BUAOB yueOHOM paboThl, IPeayCMOTPEHHBIX
y4eOHBIM M1aHOM. CTyIEHT IEMOHCTPUPYET HEMOIHOE COOTBETCTBUE
3HaHUH, yMeHU, HaBBIKOB IPUBEJCHHBIM B Ta0IMIIaX MTOKa3aTese,

He 3auteno AOIYCKAIOTCA 3HAYUTCIIbHBIC OHII/I6KI/I, IMPOABIACTCA OTCYTCTBUC 3HaHI/II\/JI,
YMEHUH, HaBBIKOB IO PsIly MOKa3aTesei, CTYACHT UCTIIThIBAET
SHAYUTCJIIBbHBIC 3aTPYAHCHUA ITPHU OIICPUPOBAHHUU 3HAHUAMU U YMCHHUAMU
IIPU UX EPEHOCEe Ha HOBBIE CUTYALIUH.

7.3  OuneHo4HbIe CPEACTBA

7.3.1. Texywuit konmpono
Ilepeuens oyenounvix cpeocme no oucyunaune « PusuyuecKkas Xumus)

HaunmenoBanue [IpencraBnenue
Kpatkas xapaktepucTuka OlieHOYHOTO
Ne OC | o11eHO4HOIO OLIEHOYHOTO
cpeacTBa
cpeJicTBa cpeactBa B POC
1 PazHoypoBHeBbIe | Paznuyaror 3a1auu v 3a1aHus: Kommiexr
3a1a4d 1 a) PEIPOIYKTUBHOTO YPOBHS, O3BOJISIONINE | PAa3HOYPOBHEBBIX
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3aJIaHusI OILICHUBATh U JIMATHOCTHPOBAThH 3HAHHE 3a7a4 v 3a/1aHui
(P33) dakTryeckoro marepuaiia (6a3oBbIe TOHSITHSI,
QITOPUTMBI, (DaKThI) ¥ YMEHUE TIPABUIIBHO
UCIIOJTb30BATh CIICIIHALHBIC TEPMHUHBI H
TIOHSATHS, Y3HABAHHE OOBEKTOB U3yUYCHHS B
paMKax OIpeIeIeHHOTO pa3iena
JVCIIUTUTHHBI,

0) PEKOHCTPYKTHUBHOTO YPOBHS,
MIO3BOJISOIINE OLCHUBATD u
JTUATHOCTHPOBATh YMEHUS CHHTE3HPOBATH,
aHaJM3UPOBaTh, 0000MmATh (AKTHUYCCKUN H

TEOPETUYECKUI Marepuan c
bopMyIrpoBaHUEM KOHKPETHBIX
BBIBOIOB, YCTAaHOBJICHUCM MMPUYIUHHO-

CJIEJICTBEHHBIX CBSI3EH;

B) TBOPYECKOT'O YPOBHS, IIO3BOJISIOLINE
OLICHMBATh U AMATHOCTUPOBATH YMEHMS,
MHTETPUPOBATh 3HAHUS Pa3IMYHBIX 00J1acTeH,
apryMeHTHPOBaTh COOCTBEHHYIO TOUKY
3pEHUsL.

CpeI{CTBO KOHTPOJIAA, OPTraHU30BaAHHOC KaK
cricnyajibHas 6ecena neaarorutdcCKoro

YcTHBIN onpoc, | pabOTHUKA ¢ 00YUYaAOLUMCS Ha TEMBI, Bompocs! o
2 co0ecesioBaHUE, | CBSI3aHHBIE C U3y4aeMOU TUCIUIUIMHOMN, U TeMam/paszzenam
(YO) paccuMTaHHOE Ha BBISICHEHHE 00beMa 3HAHUH, | JUCHUTLIMHBI

00y4YaroIIerocs 1o ONpeIeICHHOMY pa3Jieiy,
TeMe, PoOJIeMe U T.I1.

Cucrtema CTaHIapTU3UPOBAHHBIX 3aJaHUM,

3 Tect MO3BOJISIOIIAs aBTOMATU3UPOBATh Npouenypy | @oH TecTOBBIX
(T) WU3MEPEHMsI YPOBHS 3HAHUM U YMEHUN 3a1aHUI
00y4aroIIerocs.

IIpumepsl pa3HOYPOBHEBBIX 32124 M 32JaHHI 110 TeMe «JIEKTPOXHMHS»
3amanue 1. B coequHeHnn ¢ KakuM IMOJTy3JIEMEHTOM YKa3aHHBIN 3JIEKTpoJl OyJaeT aHoJqoM?
Hanummre ypaBHEHUsI COOTBETCTBYIOIIUX MOTYPEAKLUI.

No BapuanTa DNEKTPOJI [TosyamemMeHThI
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%*, AVAI*

6 Cd/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 AVAP* Mg/Mg?*, Cr/Cr**
12 Ag/Ag" Pb/Pb2", Ho/He?"
13 Hg/Hg*" Au/Auv*", Ni/Ni?*
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14 Fe/Fe*" Pb/Pb*", Mn/Mn?*
15 Co/Co?* Zn/Zn**, Cu/Cu?"

3ananue 2. Pemure pacueTHyo 3a1ady.

1. Bplumciure mNOTEHIMAN CEpeOPSHOTO DIIEKTPOJa B HACHIIIEHHOM pacTtBope AgBr
(TTP=6x10"1%), conepsxamero 0,01 mons/n KBr.
2. Paccuuraiite anexktpoanbiii noteHman maruus B 0,1 M pactBope ero cou.

3. PaccuuraiiTe >IE€KTPOJHBIN IOTEHIUAN UHKA B PACTBOPE €r0 COIM ¢ KOHIEHTpaluen
nonoB Zn*'0,01 moip/m.

4. Paccuuraiite snekTpoanbiid noTeHman mapranmna B 0,001 M pactBope ero comu.
5. Paccuuraiite a5mekTpoiHbli noTeHuuan xpoma B 0,1 M pactBope ero conu.

6. Bplumciure NOTEHIMAN  CBMHILIOBOTO  IEKTPOJAa B HACBILIEHHOM  pacTBOpE
PbBr,y(ITP=9x 10), ecn koHnenTpamnus nonos Br™ B pacTBope paBHa 1 MOJIB/JI.

7. KakoB nmoTeHIman BoI0poHOTO AiekTpoaa npu pH 3,57
8. PaccumTaiite anexkTpoaubiil morenuuan sxxenesa B 0,001 M pactBope FeSO,.
9. Paccumraiite snmekTpoaHblii motennuai nunka B 0,1 M pactBope Zn(NOs)s.

10. Bpluncianre KOHIEHTpPALMIO HOHOB BOJOpPOJa B PACTBOpPE, B KOTOPOM MOTEHIHAI
BOJIOPOJ/IHOTO 3JIEKTPO/ia paBeH —82 MB.

11. PaccumTaiite 5I€KTPOHBIN TOTEHIMAI PTYTH B PACTBOPE, KOHLEHTpamus nonos Hg?'B
kotopoMm paBHa 0,001 moms/m.

12. PaccumTaiite a5ekTpoaubIii morennuain mapranma B 0,01 M pactBope MnSOy.
13. KaxoB noreninuan mennoro aiekrpoja B 0,01 M pactBope CuSO4?
14. PaccuunTaiite snexTpoaHblii moreHiman kodansra B 0,001 M pacTBope ero comnm.

15. Beluucnure MOTEHIHA CepeOPSIHOTO 3IEKTPo1a B HachieHHOM pactBope AgCl
(ITP=1,6x107'%), ecnu KoHIEHTpaIKs HOHOB XJIOpa B pacTBope paBHa 0,1 MOJIB/1I.
3anganue 3. PaccraBbTe K03 (UIMEHTHI B cxeMe peakiuu. OIeHUTe BepOSITHOCTh

IPOTCKAHM:A ITPOLHECCa B YKA3AHHOM HAITPaBJICHUU IIPU CTAHAAPTHBIX YCJIOBHUAX. OTBeT
MMOATBCPAUTC PpaCUCTOM.

Ne Cxema peakuuu
BapuaHTa
1 H,SeO;+HI®I,+Se+H,0
2 NaClO4+KI+H2SO4®NaC1+Iz+Kst4+HzO
3 NaClO;+KI+H,O®NaCl+1,+KOH
4 KMnO4+FeSO4+H,SO,®MnSO4+ Fey(SO4);+K,SO4+H,O
5 K,CrO,+KCl+H,0®Cr(OH); +KOH+Cl,
6 KBrO;+KBr+H,SO,®Br,+K,SO4+H,O
7 KClO;+FeCl,+HCI®FeCl;+KCI+H,0
8 NaBr+chr207+stO4®Cl'z(SO4)3+BI’2+K2$O4+NaQSO4+H20
9 SnCl,+HNO,+HCI® SnCl;+NO+H,0
10 NaBr+MnOz+HZSO4®MnSO4+Br2+NaZSO4+H20
11 HCI+MDOQ®MHC12+C12+H20
12 KBr+KClIO+H,O®K CI+Br,+KOH
13 KzCI'zO7+KNOz+HNO3 ®CI‘(NO3)3+ I(NO3+H20
14 Cr(OH)3;+Cl,+NaOH®Na,CrO4+NaCIl+H,0
15 KCl05+FeCl,+HCI®FeCl;+KCIl+H,0

3aznanue 4. Pemure pacueTHyo 3a1aqy.
1. Berancnere DJIC snementa, coctosimero u3 Zn B 0,1 M pactBop ZnSO4 u Pb B 0,02 m
pactBope Pb(NO3),. CocTtaBbTe cXeMy dlieMeHTa.
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2. Ilpu xakoil koHIeHTpauu HoHOB xpoma DJIC anmemMeHTa, COCTaBICHHOTO U3 XPOMOBOIO U
CTaHJapTHOTO IIMHKOBOTO 3JIEKTpoja, OyaeT paBeH 0?7

3. Yemy paBen D/IC ranpBaHUYECKOTO 3JIEMEHTA, COCTABIEHHOTO U3 CEPeOPSHOTO IEKTPoaa
B 0,1 M pactBope AgNO3 1 cTaHZapTHOTO BOJIOPOJIHOTO 3JIEKTpoIa?

4. Paccunraiite D/IC ralbBaHU4ECKOT0 AJIEMEHTA, COCTOSIIETO U3 HOPMAJIBHOTO
BOJIOPOIHOTO 3JIEKTPO/Ia U BOJOPOIAHOTO 3JIEKTpoaa B pactBope ¢ pH=12.

5. DJIC snemeHTa, COCTaBIEHHOro M3 craHgapTHoro H,/2H' u cBHMHIIOBOrO sIeKTpona B
pactBope 1 M conu cBuHIIa, paBeH 126 mB. KakoB noteHnan CBUHIIOBOTO 3JeKTpoaa?

6. Paccumuraiite DJIC snemMeHTa, COCTABICHHOTO U3 MEIHOTO M CBHHIIOBOTO 3JIEKTPOJOB B
0,01 M pacTBOpax Ux COJIEH.

7. Paccuuraiite DJIC snemenra, cocraBieHHoro u3 marausi B 0,01 M pactBope ero conu u
cepedpa 0,1 M pactope AgNO:s.

8. Brpruuciure DJIC »aemenTa,
CTaHJApPTHOT'O BOJIOPOHOTO JIEKTPOA.

9. Beruucnure 2J1C MeTHO-LIMHKOBOTO 3JIEMEHTA, €CJIM METAJLIbI TOTPYKEHbI
cootBercTBeHHO B 0,1 M 1 0,2 M pacTBOpbI UX CcOJ€Eil.

cocrosimero w3 Zn B0,001 M pactBopeZnSO; u

10. PaccuuTaiite 3/1C s51eMeHTa U3 CTaHAAPTHOTO BOJIOPOJIHOTO U XPOMOBOTO AJIEKTPOa B
0,1 M pactBope ero coJu.

11. Paccuuraiite 3/1C s51eMeHTa, COCTABIICHHOTO U3 MapraHI€BOro U MEHOIO 3JIEKTPOJIOB B
0,001 M u 0,1M pactBOpax ux coyieif COOTBETCTBEHHO.

12. Paccunraiite D/1C anemenTa, cocraBiaennoro u3 maraus B 0,01 M pactBope ero conu u
ceunna B 0,1 M pactBope Pb(NO3),.

13. Yemy paBen D/IC cBUHIIOBO- IMHKOBOI'O 3JIEMEHTA, €CJIM MEeTaJuibl morpysxeHsl B 0,01 M
pacTBOpBI CBOUX COJIEN?

14. 5]1C sneMeHTa, COCTOSIIETO U3 CTAHAAPTHOTO BOJIOPOJIHOTO U CBHUHIIOBOTO JIEKTPOJIOB,
coctanisieT -160 mB. KakoBa KoHIIEHTpaIs COJIM CBUHIIA?

15. Paccuuraiite DJIC snemenTa, coctaBieHHoro u3 kodansta B 0,1 M pacTBope cBoeii cou
u meau B 0,01 M pactBope cynbdara Meau.

3ananue 5. Hanucath ypaBHEHUSI peaKIUi 3JIEKTPOJIN3a HA MHEPTHBIX AJIEKTPOJIax paciuiaBa

COJIH:
Bapuanr |1 2 3 4 5 6 7 8
Conb NaCl CaCl, CuBrn;, MgCl, | K,S Nal CuCl, | BaBn,
Bapuanr |9 10 11 12 13 14 15
Coib MgBr, RbCl Na,S K,Se SrCl, Bal, MnBr,

3aganue 6. Hammcare ypaBHeHHs
PacTBOPOB COJICH:

peakuui HSJIEeKTpoJM3a Ha MHEPTHBIX 3JIEKTpoAax

Bapuanr | 1 2 3 4 5 6 7 8
Comn NISO4 CaClz CUSO4 NaZSO4 AgNO3 FCC13 Cu(NO3)2 BaS
KZSO4 Ba(NO3)2 N32C03 CI'C13 KNO3 leSO4 AI(NO3)3 K2C03
Bapuanr | 9 10 11 12 13 14 15
Comn BaCl, Na,S CuCl, Mgl, CaCl, K,Se Ca(ClO),
LiINO; | CH3COOK| NaNO; | K;SO4 [ K,CO3 | Rb,SO4 | PH(CH3COO),

3aganve 7. Kakue U3 MOHOB, MMEIOIIUXCSA B PAacTBOPE, M B KAKOW IOCIEA0BATEIbHOCTH

OYJIyT pa3psbKaThCsl HA KATOJIE U aHoAC?

Bapuant Nousl B pacTBOpE Bapuant Houbl B pacTBOpE
1 S04, K*, Fe*', CI, Cu** 2 NOs, APPY, Sn*, CI, Ni**
3 Be?*, CH;COO-, HY, Pb*", I 4 Mg?", I, Cr**, SO, Cu®*
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5 S* H', Cl, PO, Na* 6 SO4*, Hg**, Co*", NOs, Na*
7 NOs, Fe*', H', I, Br 8 CH;COO-, Pb*", K, CI, Ni?*
9 Zn?*, ClO5, Na', Br,, H' 10 SO,%, Cu?', Li*, Br, H'

11 Mg**, CI, Ni¢*, NO;y, K* 12 Co*", NOy, CI', AI**, Rb*

13 S*, Br, H", CH;COO-, K* 14 ClO4, Na*, Br, Zn*", Cu**
15 Ni2*, SO, A", Rb*, Br

3aganue 8. Pemnre pacyeTHyO 3a1a4dy.

1. Kak u3MeHsATCS Macchl MEIHBIX KaToJa M aHOJA, €CIM 4Yepe3 pacTBOp cyibdara Meau
MPOITYCKATh 3JIEKTPUYECKHUM TOK cuioil 1,5 A B Teuenue 3 yacos?

2. Kakoe KOJIMYECTBO 3JEKTpUYECTBA MOTpPeOyeTcs Uil BBIACICHHS M3 PAacTBOpa CEPHOM
kuciotsl 20 r Bojopoaa?

3. 3a 10 MUHYT U3 pacTBOpa IJIATHHOBOM coyin TOK cuioit SA Beigenmun 1,517 r merania.
Omnpenenure MOJISIPHYIO MacCy SKBUBAJICHTA IUIATHUHBI.

4. Cxoibko BpemeHH notpedyerces st ocaxaenus 100 r ceunna u3 pacreopa Pb(CH;COO),
TOKOM cuiion 3 A?

5. Yemy paBHa PKBHMBAJIEHTHasl Macca KaJMHs, €CIU JUIsl BbAEJeHUs | I ero u3 pacruiaBa
COJIM HaJI0 MPOIMYyCTUTH Yyepe3 pactBop 1717 Kit anexktpuuectBa?

6. Kakoe xoM4ecTBO 3J€KTpUUECTBA OTpeOyeTcs Uit ModydyeHus 1, 28 Kr uucroil Mmeau us
pacTBopa ee conu?

7. CKOIBKO BpeMeHH NoTpelyeTcs it mostydeHus: 10 J1 kucaopoaa 3JIeKTPOIM30M pacTBOpa
NaOH npu cuie Toka 2A?

8. CKoJIbKO BpeMEeHH MOTpeOyeTcs sl MOJIy4eHHs 2 MOJIei BO1opo/ia mpH cuiie Toka 4 A?

9. Yepes pactBop cynbdara Hatpus B TeueHue 10 MUHYT mpomyckanu TOk cuioit 0,5 A.
Kakue npomgykTsl M B KakMx KOJIM4YECTBaX oOOpa3yroTCsl Ha IUIATHHOBBIX KaToAe€ M aHoJe
(3MeKTpoJHBIE TPOCTPAHCTBA pa3AeiieHbl quadparmoii)?

10. Tok cuioit 2 A BwliaenseT u3 pactsopa xinopuzaa 3onota(lll) B teuenne 1 vaca 4,905 r
30J10Ta. BeIuncnnTe SKBUBAJIEHT 3TOTO MeTaJlia.

11. Kakas macca cepeOpa BBIICIUTCS MPU MPOXOXKICHUU TOKa CHIION 6 A yepe3 pacTBOp
AgNO; B Teuenunt 30 MUHYT?

12. Tlpu npoxoxaenuu depes pactBop NaOH B Teuenme 2 MuHYT BhIAEnwioch 30 cm?
BOJIOpoa npu H.y. HaiiguTe cumy Toka.

13. Ilpu npoxoxxaenuu Toka cuioi 0,5 A 3a 1 yac u3 pactsopa CuSQOy Beiaenunocs 0,5927 r
meau. Onpenenute MOJIIPHYIO MacCy KBUBAJICHTA MEIH.

14. Kaxoii 00beM Kucinopoaa (H.y.) BBIASIUTCS MPH MPOMYCKaHUU TOKA CHJION 6 A B TeUeHHE
30 munyT uepe3 BojHbIN pacTBop KOH?

15. Tok cuinoii 1,5 A npoxoaut uepe3 pactBop BiCl; B Teuenune 20 munyt. Haiiaure maccy
Pa3IOKUBLIETOCS IEKTPOIIUTA.

3ananue 9. Pemnre 3a/1auy Ha pacyeT BbIX0/1a MO TOKY.

1. IIpu mpoxoxnaenun 18000 Kir snextpuyecTBa uepes3 MOJIKUCICHHBIH pacTBOp Cyibdara
HUKEJIS Ha KaToJ/e BBIICIMIOCH 5 T HUKeNs. BeruncnuTe BBIXOJ 10 TOKY JUIS TPOLIeCcCa BBIICICHUS
HUKEJIS ¥ 00beM 00pa30BaBIIErocsi BOJOPOA.

2. Berancnure BBIXOJ 110 TOKY, eciu u3 pactBopa AuCls B Teuenune 1 gaca mpu cuiie Toka 2 A
BBIAEITHIOCE 4,5 T 3070TA.

3. Tok cwioit 1,5 A Beigenun u3 pactBopa CdSO4 3a 40 munyT 2 T KaaMus. Beraucnure
BBIXOJI 10 TOKY.

4. Kakas macca cepeOpa BBIACIUTCS TPH TMPOIYCKaHUU TOKAa CHWJIOW 3 A yepe3 pacTBOp
AgNO; B Teuenne 30 MUHYT, €CJIM BBIXOJ 110 TOKY COCTaBIseT 95%?

5. Bpumciute BBIXOA TO TOKYy, ecid npu mnpoxoxiaeHun 8000 AXdY siekTpuyecTBa
BbIIeTIIOCH 4,48 kT kanbiwus u3 pacruiaBa CaCl,.
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6. CKOJIbKO MEJY BBIJICTUTCS Ha KaToJe, MPU MPOMYyCKaHUM Toka cuiion 1,5 A B TedueHue 2
4acoB, €CJIM BBIXO/I 1O TOKY cocTaBisieT 80%?

7. Ilpu paduHUPOBAHUM MEIH U3 PACTBOPA COJH BbIAeseTcs 338 T MeIu MPHU MPOXOXKICHUH
300 aXy anexTpuuecTBa. Beruucnnure BbIX0 MOTOKY.

8. Bbluuciaure BBIXOJ MO TOKY, €ciii B BaHHe mpu cuie Toka 400000 A B TedyeHue S5 4
BBIIETTIIOCH 72,6 KT Maruus u3 paciuiaBa MgCl,.

9. Kakas macca cBuHIA BbiienuTces mpH daekrposmse Pb(NOs), B Teuenue 1 yaca npu cue
TOKa 5 A, €clid BBIXO/JI IO TOKY cOoCTaBisieT 75%?

10. Tok cuioii 3 A BbIACISIET U3 pacTBOpa ColM Kaamus 3a 1 yac 6 r metauia. Beruncnure
BBIXO/I IO TOKY.

11. IIpu npoxoxaenuun Toka cuioit 0,5 A 3a 30 munyT u3 pactsopa CuSOy4 Beigenmiocs 0,27
r meau. OnpenenuTe BBIXO/ 10 TOKY.

12. Kakoit 00beM BOAOPOJA BBIACIUTCS MPU MPOMYCKaHUH Yepe3 PacTBOP CEPHOM KHCIOTHI
TOKa CUJION 2 A B TeYeHHUE 2 4acoB, BBIXOJ 110 TOKY cocTaBiiseT 93%?

13. Ilpu mponyckanun Toka cuioil 2,5 A dyepe3 pactBop ZnSO, B TeyeHHE 2 4acoB Ha
KaToJie BbIACIUIIOCH 5,1 T nuHka. OnpenennTe BbIXO 10 TOKY.

14. Beruuciaure mMaccy HUKENs, BblaenuBIIerocs npu anekrponuze NiCl, Tokom 2 A B
tedeHue 30 MUHYT, €CJI BBIXOJ 10 TOKY cocTaBisieT 90%.

15. Ckombko K snekrpuuectBa mnoTpeOyeTcss Uisi MOAYyYeHHS 2 MOJIEH BOJIOpOIa
AJIEKTPOJU30M BOJIbI, €CJIM BBIXOJ 110 TOKY cocTaBiiseT 85%7?

3aganue 10. Kakoit u3 HaXOAsIIUXCA B KOHTAKTE METAIJIOB OYJIET MOABEPTaThCsl KOPPO3UH B
arpeccuBHOi cpeae? HamummTe ypaBHEHHS KaTOMHOTO M aHOJHOTO TPOIIECCOB B a) KHCIIOW, 0)
HENTpaJbHOM Cpeaax.

Bapuant 1 2 3 4 5 6 7

Mertamnet | Fe-Zn | Pb-Sn | Cd-Co |Cu-Hg [Ni-Sn | Co-Mn | Al-Ni

BapuanTt 8 9 10 11 12 13 14 15
Mertamuiel | Sn-Cd [ Fe-Al [Zn-Ni |Cu-Pb | Co-Fe |Cr-Mn [Zn-Al | Co-Cr

IMIpumep Tecta no TeMe «KuHeTHKA U KaTAJIU3»

1. KoHcTaHTa CKOPOCTH XMMHUYECKON peaKIIMK HE 3aBUCHUT OT ...

1) mpupoaBI pearupyroIInux BEIIeCTB;

2) KOHIIEHTpPALUU PEarupyrolux BEIIECTB;

3) TemmepaTyphl.

2. I3MepeHue MHTEHCUBHOCTH MOTJIOIICHUSI CBETa —

1) pedpaxkTomerpus;

2) (POTOINEKTPOKOIOPUMETPHS;

3) KyJOHOMETpHSI.

3. YacTHbIEe KHHETHYECKUE TMTOPSIKNA MOTYT IPUHUMATh 3HAUCHHS:

1) uenbie, npoOHBIE;

2) HyJneBble, OTPULIATEIBHEIE;

3) Bce BbIIIE IEPEUNCTICHHBIE.

4. NO,+CO=NO+CO; — ypaBHEHHE ... pEAKIINH:

1) MOHOMOIEKYJIAPHOM,

2) OWMOJICKYJISIPHOM,

3) TPUMOJIEKYISIPHO.

5. KoHueHTpanus JMHEMHO YMEHBIIAETCS CO BPEMEHEM B PEAKIUSAX . ..IMOPsJIKA:



18

1) myneBoro;
2) mepBoro;
3) BTOpOTO.

6. i:L+kt -
C

0
1) KuHeTHYecKoe ypaBHEHHUE IEPBOro MOPSIKa;
2) KHUHETUYECKOE ypaBHEHHUE HYJIEBOTO MOPSIIKA;
3) KHHETHYECKOE YpaBHEHHE BTOPOIO MOPSAIKA.
7. DHeprusi cBeTa JOJKHA OBITh MOIVIOIIEHA MOJIEKYJION pearupyromero COeAMHEHMs —
1) 3akon I'portryca-/peiinepa;
2) 3akoH lrTapka u DiiHiTeiHAa;
3) BTOpOIi 3aKOH (POTOXMMHUHU.

8 k =2,303t11g% - KOHCTaHTa CKOPOCTH PEAKIIMH ... TIOPSAIKA.

1) wnyneBoro.

2) mnepsoro,

3) BTOpOTO.

9. K pa3BeTBICHHBIM LIETHBIM PEAKIUSIM OTHOCHTCS PEAKLHS ...
1) xJopupoBaHUS YIJIEBOAOPOIOB;

2) ropeHue OCH3MHA B IBUTATEIIE;

3) B3pBIB BOAOPOJA U XJIOPA.

10. T'eTeporeHHbIi KaTaTUTHUECKUN MTPOLIECC MPU BHICOKOM TeMIepaType NpOoTEeKaeT MoJ. . .
1) BuemHean(pE HY3HOHHBIM KOHTPOJIEM;

2) KHUHETUYECKUM KOHTPOJIEM;

3) BHyTpUAH(PHY3UOHHBIM KOHTPOJIEM.



