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4

1. He.]'ll/l, 3a/lavYU M INIAHUPYEMBIC PE3YJIbTaThl Oﬁy‘lEHI/IH I0 JTUCHUIIJINHE

Iens oucyunaunwvl cocmoum 6 opmMupo8aHuU U pazeumui y 00y4aroOwuxcs TU4HOCMHbIX U
npoghecCUOHANbHBIX Kauecms, No36oaaowux obecneuums evinoanenue mpeovosanuti ®IOC BO c
yuemom ocobeHHoCmell HAYYHO-00pa308ameNbHOU  WKOIbl  YHUsepcumema u  aKmyaibHbiX
nompebHocmell polHKa mpyod 8 Ka0pax ¢ 8bICULUM 00PA308aHUEM 8 COOMBEEMCMBUU C HANPABIEHUEM
NnO020MOBKU.

CHOCOOHOCMU NPUMEHAMb 3HAHUS 3AKOHOMEpHOCMell (U3UYEeCKOol XUMUU Npu peueHuu
npoghecCUOHANbHBIX 3a0ay, YMeHUsi NpPo8OOUMb AHAIU3 U 00pabOMKy HAYYHO-MEXHUUEeCKOU
ungopmayuu Ha OCHO8e Meopemudeckux NpeocmasieHull Gu3udeckolu Xumuu, CHnOCOOHOCMU
6b10pamsb Memoo OUACHOCMUKU BeWecms U Mamepuanos, YMeHus Npo8eoeHusi CMAaHOapmHbLX
usmMepenuti u 06pabomxu pe3yibmamos IKCnepumMenma;

K ocnoenvim 3a0auam oceoenus oucyuniunsl « Qusuieckasn Xumusy ciedyem omHecmu.

—  opmuposaHnue y cmyoeHmos HABbIKO8 U YMEeHUS pabomyl ¢ U3MEPUMENbHbIMU NPUOOpAMU,
HOCMAHOBKU U  NPOBEOCHUs  KOAUYECTNBEHHO20 — OKCHEPUMEHMA, — MameMamuieckol
00paboOmMKU IKCNEPUMEHMANbHBIX OAHHBIX,

— paseumue cnocoOHOCMU K CAMOCMOSAMENbHOU NPOPECCUOHATIbHOU padome ¢ XUMUYeCKUMU
peakmueamu, K 9KCNLyamayuu CO8PeMenHo20 1abopamopHo20 000pYO008aHUsL U HAYYHbIX
npubopos;

— pazsumue cnocoOHOCMU U 8bIpAOOMKA NOMPEOHOCMU K CAMOCHOAMENbHOMY NPUOOPEemeHUI0
SHAHUU NO DU3UUECKOU XUMUU.

Ilnanupyemole pesynomamol 00yyeHUs 3aKIOUAIOMC GOpMUposanuu y obyuaroue2ocs
CNOCODHOCMU K U3YYEHUIO, AHAAU3Y, UCNOAb308AHUI0 OUONIOSUYECKUX O00BEeKMOo8 U Npoyeccos,
OCHOBbIBAACH HA 3HAHUU 3AKOHO8 U 3AKOHOMEPHOCMEU MAmeMamu4eckux, Qu3uieckux, XumMuiecKux
U OUONOCUYECKUX HAYK U UX 83AUMOCBA3AX.

OOyuenne mo pgucnuiuinHe «®Du3nueckas XUMUS) HAMpaBlIeHO Ha (HOPMHUPOBAHHE
y 00yYaronuXxcs CIeTyONIINX KOMIIETCHITHIA:

Kox u HamMeHOBaHHe KOMIIETEH M NuankaTopsl 10CTHAKEHUS
KOMIIeTeHIIUH

OIIK-1. Criocoben n3yuats, ananuzuponatb, | MOIIK-1.1. 3HaeT 3aKOHBI 1 3aKOHOMEPHOCTH
UCIOJIb30BaTh OMOJIOTHYECKUE OOBEKTHI U MaTeMaTHYeCKUX, (PU3NYECKUX, XMMUYECKHX
poneCChl, OCHOBBIBASACH HA 3dKOHAX U 1 OMOJIOTMYECKUX HayK U UX B3aUMOCBSI3U
3aKOHOMEPHOCTSIX MaTEMAaTHYCCKUX, NOIIK-1.2. CiocobeH u3ydyaTh U aHAITU3UPO-
(pH3MICCKUX, XUMUYCCKHUX M OHOJIOTHYECKHX | BaTh GHONOTHYECKHE OOBEKTHI H MPOIECCH
HayK H HX B3aUMOCBA3AX NOIIK -1.3. Biageer HaBBIKaMU UCTIOB30-

BaHUs B IPO(EeCCHOHATIBHOM e TEIbHOCTH
OMOJIOrMYECKUX 0OBEKTOB U IIPOIIECCOB

OIIK-7. CnocobeH mpoBOAUTH NOIIK-7.1. 3naet 6a30BbIe MAaTEMAaTUYECKHE,
DKCIIEPUMEHTAIIbHBIE UCCIIEIOBAHUS U busnueckue, GU3NKO-XUMHUECKHE,
WCIIBITaHUs 10 33JJaHHON METOJUKE, XUMHYECKHEe, OMOIOTHUECKHE,

HaOJIIOZICHUS ¥ U3MEpEHUs1, 00pabdaThIBaTh U MHUKPOOHOJIOTHYECKUE METO/IBI,
MHTEPIPETUPOBATH SKCIIEPUMEHTAIIbHbBIE MPUMEHSIEMbIE B OMOTEXHOJIOTUN

JIAaHHBIE, IPUMEHSISI MaTEMaTUIECKHE, HOIIK-7.2. Bnageer OCHOBHBIMU METONAMH
¢dusnueckue, pU3NKO-XUMUYECKHE, AKCIIEPUMEHTAIIbHBIX UCCIEIOBAaHUN U
XUMHUYECKHE, OMOJIOTHYECKHE, HCTIBITAaHUHN B OMOTEXHOJIOTHH
MHUKPOOHOJIIOTHYECKHE METO IbI NOIIK-7.3. I'0TOB 110 3a1aHHON METOAMKE

IMPOBOAUTH SKCIICPUMCHTAJIBHEIC
UCCIIEIOBAaHMSI M HCTIBITAaHUS, HAOIIOICHUS 1
U3MepeHusi, 00padaTbiBaTh U
HHTEPIPETUPOBATH DKCIIEPUMEHTAILHBIE
JTaHHEIE




2. MecTo TUCHUIIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOI MPOrpaMMbl

JlucuuruinHa OTHOCUTCS K 00si3aTenbHOM yactu 0oka b1 «/luctmmmuast (Mmoxynu)» b1.1.16.
«MatemaTtuueckueé M €CTECTBEHHO-HAy4yHbIe JUCHUIUIMHBY  OCHOBHOM  0Opa3zoBaTeiabHOMN
IIporpaMMsbl OakajgaBpHara.

«Duznyeckass XuMHUsSD» B3aUMOCBSI3aHA JIOTUYECKHU, COJEPKATEIbHO U METOAUYECKH CO
CIEAYIOMMH AUCHUITMHAMU U nipakTukamu OOII:

B o6s3atenpHoil yactTu Moayiib «MaTeMaTnyeckue U eCTECTBEHHO-HayYHbIE TUCLUTIIIMHBI
(b1.1.16):

— o011ast U HeOpraHu4eckasi XuMus;

— aHaAJIMTUYEcKasi XUMHUS U (PU3NKO-XUMUYECKHE METO bl aHATTN3A;

— OpraHuYecKas XuMus;

— OMOXUMUS,

— KOJUJTOUTHAS] XUMHUSL.

3. Crpykrypa u coaepkaHue M CHUIIMHBI
OO1ast TPy 10eMKOCTh TUCIMILIMHBI COCTABIISACT 3 3a4eTHBIX eauHuIlbl (108 uacos).

3.1  Buabl yueOHO# padoThI M TPY10eMKOCTH
(o ¢popmam 0OyueHus)

3.1.1. Ounas dhopma oOyueHuUs

IJJ;QI Buj yue6Hoii padoTsl KOJ:::;?);TBO Cemectp
1 | AyauTopHble 3aHATHUS 712 3
B Tom uncne:
1.1 | Jlekum 18 3
1.2 | CemuHapckue/mpakTHYECKUe 3aHATUS 18 3
1.3 | JIaGopaTopHBbIe 3aHATHS 36 3
2 | CamocTosiTesbHAsA paboTa 36 3
B Tom uncne:
2.1 | mpoMexyTOYHOE TECTUPOBaHNE 12 3
2.2 | pelieHHe pacYETHBIX 3a/1a4 IO BapHaHTaM 12 3
2.3 | moAroToBKa K Ja00paTOpHBIM paboTaM 12 3
3 | [Ipome:xkyTOUHasi aTTecTALUS
3auer/nud.3auer/IK3aMeH 3a4yer 3
Hroro 108 3




3.2 TemaTuuecku njiaH N3YYCHUS TUCITUIIINHBI

(mo popmam 0OyueHwMsI)

3.2.1. Ounas ¢popma o0yyeHus

n/n

Paznennl/TeMbl
JTUCIUTLINHEI

TpynoemkocTh, yac

Bcero

AynuTopHas pabora

Jlexmn

Cemunapckue/
MPaKTUYECKHE
3aHATHS
JlaGoparopHbie
3aHATHS
[IpakTuyeckas

II0ArOTOBKA

CamocrosATe ILHAA

pa6ora

Pazgen 1. Xumuueckas
TePMOTUHAMHKA

11

Tema 1. OyHKIMHU COCTOSTHUA.
MaxkcuMmanbHas padota. XUMHUYECKUN
noreHuuan. M3orepmMa XuMH4ECKOM
peakuuu Bant-I'odda.

12

Pa3nen 2. ArperaTHbie COCTOSTHHSA
BellecTB

2.1

Tewma 1. Kunetuueckasi Teopusi ra3os.
TennoeMKoCThb ra3oB, KUIKOCTEH,
TBepAbIX Tesl. Da30BbIC pABHOBECHS.
TepMmuyeckuii aHanus.

12

Pazgen 3. PacTBopsbl

Tema 1. MonekynspHble pacTBOPBI.
3axoH Payns. Teopus
JIEKTPOIUTUYECKON AUCCOLUALINH.
Teopus CUIBbHBIX 2JIEKTPOIUTOB [lebast-
XIOKKeJIs.

12

Pa3nen 4. Dnekrpoxumus

Tewma 1. D51eKTpONIPOBOIHOCTH
pPacTBOPOB. 3aKOH HE3aBUCUMOT'O
JBH>KeHUd HOHOB Konbpayia.
DIEKTPOXUMHUECKUE MTPOLIECCHI.
OnexTpoHble noTeHuuansl. 31C
raJIbBAaHMYECKOTO HJIEMEHTA.

24

4.2

Tewma 2. TepmonnHaMuka
AIIEKTPOXUMHUYECKUX TIPOLIECCOB.
Knaccudukanms 3mekTpoaoB.
DnexkTpoxumuueckue nenu. Kunernka
AJICKTPOIHBIX MPOIECCOB.

12

4.3

Tema 3. Koppo3sust MeTaios.
DJEeKTpOJIN3 PACIUIABOB U PACTBOPOB
JIEKTPOJINTOB. 3alIUTa METAJUIOB OT
KOppO3UH

12

Pa3znen 5. XuMuueckas KHHETHKA U
KaTajams

5.1

Tema 1. XumMuueckasd KUHETHKA.

12




Kuneruka npocteix peakuuil. [opsaxu
peakuuid. Teopus nepexogHoro
coctosiHus. CII0)KHBIE PEAKIIUU.

5.2

Tewma 2. IlenHbIe peakuuu. 12 2 2 4 4

DOTOXMMUYECKUE PEAKIUU. 3aKOHbI
doroxumun. Karanus. [oMoreHHbIi 1
reTeporeHHbi karanu3. Kunernka
rETEPOreHHON XMMHYECKON PEaKIIUU.

Hroro | 108 18 18 36 36

3.3

Couepslcamle AUCHUITIJINHBI

Pasznen 1. BBenenue. Xumuueckasi TEpMOJIMHAMHUKA

[Ipenmer U 00beKkT wu3yueHus (usmueckord xumuu. CuctemMa — 3aKpbITas, OTKPHITas,
W30JIMPOBAaHHAasA, TOMOT€HHAas reTeporenHas. [lapamerpsl CHCTEMBI — SKCTEHCUBHBIE 1 HHTEHCHUBHBIE.
[Iporiecc — n3MeHEHUE TApPaMETPOB CUCTEMBI, OOPATUMBI U HEOOPATUMBIN MTPOIIECCHI.

OYHKIMH COCTOSHUS, OTMUCHIBAIOIINE COCTOSIHAE CUCTEMBI. MI3MeHeHne QYHKINI COCTOSTHUS
HE 3aBUCHUT OT IIyTH IIPOLIECCA, @ TOJIBKO OT HAYAJIbHOI'O U KOHEYHOT'O COCTOSIHUM CHUCTEMBI.

1.
2.

3.

5.

BnyTtpennss sneprus. [1epBblil 3aK0H TEPMOINHAMUKH.

OHTaNbnus — TEMI0BOH 3¢ ¢eKT mpolecca Mpu MOCTOSHHOM JaBiieHMH. 3akoH ['ecca,
cleCcTBUA U3 3aKoHa ['ecca.

OHTponus Kak Mepa HEYNOPSIJIOYEHHOCTH CHCTEMbl. BeposATHOCTHOe omnucaHue
COCTOSIHUSI CUCTeMbl. BTOpoil 3akoH TepMoauMHAMUKH B (opMynupoBke bonbimana.
Tperbe Hauano TEPMOIMHAMUKH, HYJIEBOE 3HAYEHHUE SHTPOIINHU, 3aBUCUMOCTb SHTPOIIUU
OT TeMIIepaTypbl, SHTPOIUIHBIN (akTop.

ITorenuuan I'enpmronpua — KpUTEpHU CaMOIIPOU3BOIBHOIO NPOTEKAHUS PEAKLUN MIPU
HOCTOSIHHOM 00beMe, CBOOO THAsI SHEPTUsl CUCTEMBI, YaCTh BHYTPEHHEH SHEPIUn, KOTOpas
MOJKET OBITh U30TEPMUYECKH MIPEBpPALLIEHA B pabOTy

Oneprus I'm60ca — KpuTepHii cCaMONPOU3BOIBHOIO MPOTEKAHHUS MpoLecca MpH U30apHO-
MU30TEPMUYECKHUX YCIIOBHSX.

MaxkcuManbpHas paboTa W XUMHUYECKOE CPOJICTBO. YPAaBHEHHSI H30TEPMbl XHUMHUYECKOMN
peakuuu Baut-I'odda ams n300apHO-U30TEPMUUYECKUX U U30XOPHO-U30TEPMHUUECKUX YCIOBHIA.

6.

XUMHUUECKUH MOTEHINAT — QYHKLHUS COCTOSIHUSA, TPUMEHsIeMast IIPU ONIMCAHUH COCTOSHUS
CUCTEM C TIIEPEMEHHBIM YHCIOM YacTULl. XUMHUYECKHH MoTeHIHanl — (QyHKUIUSA,
ONpENEeNAIas HapaBlICHUE U MpPeaed CaMOIPOU3BOJIBHOIO IEepexoja JaHHOIO
KOMIIOHEHTa U3 OAHOM (ha3bl B JPYTYIO MPH COOTBETCTBYIOLIUX MPEBPAILEHUAX (IIyTeM
UCTApeHUs, paCTBOPEHUS, KPUCTANIU3AlMK M B3auMojeiicTBus). CaMonpon3BOIbHBINA
nepexoJl KOMIOHEHTa BO3MOXKEH U3 (pas3bl, A1 KOTOPOM €ro XMMHYECKMX MOTEHLHal
6onbie B (hasy, rae oH MeHbIIIEe, 1O BEIpPABHUBAHMS UX 3HAYCHUH B 00eux (asax.

Paznen 2. ArperaTHbie COCTOSIHUSI BEIIECTB

1. I'a3bl, Ta30BbIe 3aKOHBI, ypaBHEHHUE COCTOSHUS MAEAIbHOTO raza. Kunernueckas Teopus
ra3oB, OCHOBHOE ypaBHEHHE KMHETUYECKON Teopuu ra3oB. AOCOIIOTHAs TeMIepaTrypa UAeaJIbHOrO
ra3za Kak CTaTUCTUYECKasl BEJIMYUHA.

2. OOmiast xapakTepUCTHKA >KUAKOTO COCTOSHWA. VcmapeHue, KOHACHCAIWS, IaBlICHHE
HACBIIICHHOIO [1apa, TeEMIIEpaTypa KUIICHHUS.

3. XapakTepHucTHKa BEIIECTB B TBEPAOM COCTOSHUHM. Kpucrammmueckne u aMmopgHBIC
BelecTsa. IOHHBIE, aTOMHBIE, MOJIEKYJISIPHBIEC, METAJUIMYECKUE KPUCTATUIMYECKUE PELIETKH.
TermmoeMKoCTh ra3oB, )KUAKOCTEN U TBepIbIX BeniecTB. 3akoH Knomnma-Heiimana.

da3oBble paBHOBecHs. [ToHATHS: (a3a, KOMIOHEHT, HE3aBUCHMbIE KOMIIOHEHTHI, CTEIIEHU
cB00O/IbI, MOHOBapUaHTHAs!, TMBapHaHTHAs CUCTEMbl, TpoiiHas Touka. [IpaBuno ¢a3. dazoBbie




nuarpaMMsl. YpaBHeHue Knaiinepona — Kiaysnyca, XxapakTepusyrouiee 3aBUCMMOCTb TEMIIEPATYPBI
¢a3oBoro nepexosia OT AaBJICHUS B OJHOKOMIIOHEHTHOM CUCTEME.

Tepmuueckuii anamm3. A) JluarpaMma COCTOSHUS CIUIaBa, COCTOSILIETO U3 CMECH
UHIMBUYalbHbIX KOMIIOHEHTOB. b) Jlmarpamma cocTosiHUS A CIJIaBOB C HEOTPAaHUYEHHOM
pPacTBOPUMOCTBIO B TBEPOM COCTOSAHMU. B) Jlnarpamma cocTOsIHMSI JUIsl CIUIABOB C OIpaHUYEHHON
B3aUMHOM PAaCTBOPUMOCTBbIO B TBepAoM cocTosHuu. I') Jlmarpamma cOCTOsSHUS [UIsl CIUIABOB,
00pa3yIONX XUMHUECKUE COCTUHECHHUS.

Pasnen 3. PacTBopnl

MonexynspHbele pacTBopbl. CBoiicTBa pa30aBICHHBIX MOJIEKYJISPHBIX PAacTBOPOB. 3aKOH
Payng. IloHnxeHue TtemnepaTypbl 3aMep3aHusl M HOBBILIEHUE TEMIIEPATYphbl KUIIEHUS PACTBOPOB.
OcmMmoc. M3mepenne ocmoTraeckoro aasieHus. 3akoH Bant-I'odda.

PactBopsl anekrponutoB. Teopus C.Appenumyca. Teopus paz0aBieHHBIX pPacTBOPOB
CWIBHBIX 3yeKTpoauToB Jlebas — Xrokkems. AKTUBHOCTh. MoHHas cuia pactBopa. dopmyna
npeneiabHoro 3akoHa Jledas — Xrokkens.

Paznen 4. DaekTpoxummust

Tema 1. DnekTponpOBOIHOCTH PACTBOPOB. Y €IbHAS, SKBUBAJICHTHAS 3JIEKTPOIIPOBOIHOCTb.
DOKBUBAJIEHTHAsl AJIEKTPONPOBOJHOCTh IpPU OECKOHEYHOM pa30aBl€HUU. 3aKOH HE3aBUCHUMOTO
nsxeHust HoHoB (Konbpayma). IIpakTrueckoe npuMeHEHHE 3JIEKTPOIPOBOJHOCTH.

Tema 2. DnextpoxuMuueckue rmnpouecchl. lloHATHE 00 3JEKTPOJHOM IOTEHIHATIE.
I"anpBaHnyeckuil 3neMeHT. M3MepeHne 3JeKTpoIHBIX TOTEHIUAIOB. TepMOINHAMUKA JIEKTPOIHBIX
npoueccoB. YpaBHenue HepHcra.

Knaccugukanus 31exTpo10B (II€pBOro, BTOPOro pojia, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE,
MOHOOOMEHHBIE). MeMOpaHHbIe TEXHOJIOTHH.

DNEeKTPOXUMHUUYECKHUE 1NN (XUMHUECKUE, KOHIIEHTPALIMOHHbIE C IEPEHOCOM U 0e3 mepeHoca
noHoB). M3mepenue D/1C rasbBaHUUECKUX JIEMEHTOB.

XUMUYECKHE UCTOYHUKU TOKa (TaJbBaHUYECKHUE BJIEMEHTBI, aKKyMYJSTOPBI, TOIUIMBHBIE
AIIEMEHTHI).

Kunernka snextpoansix mporeccoB. [lomspuzanus snektpoaoB. YpaBuenue T. Dpueit-
I'py3za u M. ®@onbmepa. [lepenanpskenue Bo1opoa.

Tema 3. Kopposus meramioB. Xumuueckas KOppo3usi(razoBasi). IJIEKTpOXHUMHUYECKas
Koppo3us. BonopoaHas u kucinoponaHas nossipusanus. [laccuBHOCTh MeTayuIoB. 3amuTa METalIoB
OT KOppO3MHU. DJEKTPOXUMHYECKas 3alurta (KaToJIHas, MPOTEKTOpHas, aHOJHAasl), JIETMPOBAaHME
CIJIAaBOB, M30JISALUS TOBEPXHOCTH (KPACKH, JIAKH, TPYHTOBKH, 3MajM, MOJIUMEpHbIE MOKPBITHS),
WHTUOMPOBAHUE CPEIIBI.

OneKTpoan3. DJIEKTPOJIU3 PACIIaBOB U pacTBOpoB. 3akoHbl Papazes. Beixon mo Toky.
[IpuMeHeHue smexTponu3a.

Pa3znen 5. XuMnueckas KHHETHKA U KATAJIN3

Tema 1. Ckopocte peakuuu. IIpocTeie u ciioxHbIE peakUd. MoOJEKyJIIpHOCTb PEAKIUi.
Kunerunka npocteix peakuuii. YacTHple KWHETHYECKHUE MOPSAAKNA. KnHeTHueckne ypaBHEHUS peaKIuil
HYJIEBOTO, TIEPBOIO M BTOPOTro nopsaka. OnpeaencHue Nopsiika peakliu crocoOoM MoACTaHOBKH,
rpaduyecKuM METOIOM.

3aBUCUMOCTb CKOPOCTHM PEAKLUU OT TeMIIepaTypbl. YpaBHeHue AppeHuyca. Teopus
MIEPEXOTHOTO KOMILJIEKCA.

CnoxHble peaklMM, COCTOSIIME W3 IOCIEAOBAaTENbHBIX  CTaAuil, COCTOSIIME MX
MapayIeIbHbIX PEAKIIHA.

Tema 2. LleniHble Hepa3BETBICHHBIE U PAa3BETBICHHbIE PEAKIIHH.

doroxumuyeckue peakuu. [lepsoiii 1 BTopoit 3akoHbI poToxumun. PoToceHCcHOnIM3aIys.

Karanu3. 'oMoreHHslil ¥ reTeporeHHbli karanu3. KuneTnka rereporeHHoN KaTaluTHYECKOU
peaKIuu.



34  TemaTuka cCeMHHAPCKUX/MIPAKTHYECKHUX H JJA00PATOPHBIX 3aHATHIA

3.4.1. Cemunapckue/nmpakTuyeckue 3aHsITHs

1. Pemenne pacueTHbIX 33a4 [0 TeMe: « XUMHUYECKask TEPMOIMHAMUKAY

2. PemieHne pacueTHBIX 3a71a4 M0 TeMe: «ArperaTHoe COCTOSIHUE BELIECTB
3. Pemenue pacuetHsIx 3a1a4 1o teme: «PacTBopbi»

4. PemieHue pacueTHbBIX 3a/1a4 110 TeMe: «DIEKTPOXUMUSD)

5. Pemienne pacueTHbIX 3aa4 1o Teme: « XMMHUYecKasi KHHETHKA U KaTalnu3»

3.4.2. JlabopaTopHbIe 3aHATHSI

Tewma 1. BBenenue. Xumuueckasi TepMOIMHAMUKA

Jlabopamopnas paboma Nel. Texnuxa Oezonachocmu npu pabome 6 XUMUYECKOU
nabopamopuu. 3HaKOMcmeo ¢ 1a60pamopHviM 060PYO0BAHUEM.

Jlabopamopnas paboma Ne2. Onpedenenue meniomvl HeUMpAIU3IAYUU U KOHYESHMPAYUU
UCNONIL30BAHHOU KUCIOMDL.

Tema 2. ®a3zoBbIe paBHOBECHS

Jlabopamopnas paboma Ne3. Tepmuueckuti anaiuz cucmemvl Hapmanur — eHol.

Tema 3. MoJeKyJsIpHbIE PaCTBOPHI

Jlabopamopnas paboma Ne4. Onpeoenernue MOIAPHOU MACCHI BeeCmMB8a Nymem UsmepeHusl
memnepamypuvl KUNeHUsi pacmeopa (30y11uocKonus,).

Tema 4. DneKTpONpPOBOAHOCTH PACTBOPOB

Jlabopamopnas paboma Ne5. Dnekmponpogooumocms pacmeopos CUNbHBIX U C1AObIX
9IeKMPOUMO8.

Tema 5. DnexTponus

Jlabopamopnas paboma No6. Dnekmponus pacmeopoes 21eKmpoaumos.

Tema 6. Xumudeckasi KHHETHKA

Jlabopamopnas paboma Ne7. Onpeoenenue KuHemuyecko20 NOpsAOKA peakyuu OKUCIEHUs.
UOHA 1100a NEPOKCUOOM 8000POOA.

Jlabopamopuas paboma NeS. Onpedenenue KOHCMAHMbBL CKOPOCMU PeaAKYUU UHBEPCUU
€axaposvl ¢ NOMOWbIO NOAAPUMEMPA.

3.5 TemaTuka KypcOBbIX IPOEKTOB (KYpPCOBBIX padoT)
KypcoBbie paboTsl HE MpeycMOTPEHBI

4, YuebHO-MeTOoAN4YecK0e H HHPOPMALIMOHHOE o0ecevyeHmne

41  OcHoBHas qUTEpaTypa

1. MapteinoBa T.B., Kostoxun C.A., ApramonoBa W.B. ®usnueckas xumusa u (usmko-
XUMHUYECKHEe MeToAbl aHanmu3a. [Ipaktnkym. MockBa: MockoBckuit Ilomurtex, 2021. Teker
3neKTpoHHbINA. 309 c.

4.2  JlonoJIHUTEIbHAA JJUTEepaTypa

1. Kpatkuii cnpaBounuk ¢usuko-xumuueckux enuuus/ Ilog pen. A.A. Pasgens, A.M.
ITonomapeBoii.- C-I16.: 1999.- 232 ¢

4.3  DJeKTpoHHBbIE 00pa30BaTeIbHbIE peCypChl
1. https://online.mospolytech.ru/course/view.php?id=647
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5. MarepuajbHO-TEXHMYECKOE o0ecrieyeHue

Aymutopun u nabopatopun kKadeapbl «Xumbuorex» AB 4506a, AB 45060 oGopymoBaHbI
KOMIIBIOTEPHOU U INIPOEKTHON TEXHUKOM.

Jlisa mpoBeneHus 1abopaTOpHOro MPAKTHKyMa HA COBPEMEHHOM YPOBHE IPH BBIIIOJHEHUU
1a00paTOPHBIX PadOT MPEAYCMOTPEHO UCTIOIB30BAHUE CIIETYIOIIEr0 000PYAOBAHUS:

ObopynoBanue Aynurtopust
[xad cymmibHO-CTePHIIN3AIIMOHHBIHA 5404b
Memmert

[TnuTka snekTpudeckas nabopaTopHas 5406A

Rommelsbacher RK 501

MuxkponuTtpoBas nuneTka 2-20 MK

MuxkpoautpoBas nunerka 10-100 M

Muxpomutposas nunerka 100-1000 mxn

Jlabopatopnast ~ ycraHoBka: OmpeneneHue  MOJCKYJIIpHOH — Macchl | S406A
noJiuMepa MmyTeM U3MEPEHUs BI3KOCTH
Phywe Systeme GmbH

JlabopaTtopHas ycranoBka: OnpeneneHne SHTAIbINA HERTpaTu3aluu 5406A
Phywe Systeme GmbH

JlaboparopHas ycranoBka: Ornpe/e/ieHiue SHTAIbIINH I1aBJIeHus yrctoro | 5406A
BEIIIECTBA
Phywe Systeme GmbH

JlaGopatopHasi ycraHoBka: OmnpezeneHre MOJSIPHBIX Macc 1myteM | 5406A
U3MepeHus TOUKU KuneHus (D0ynockonus)

Phywe Systeme GmbH

JIaGoparopHas yctaHoBka: OnpezaeneHne MOJISPHBIX Macc mocpeacTBoM | 5406A
H3MEpEeHHs TOUKK 3amep3anus (kpuockomnus) Phywe Systeme GmbH

JlaboparopHas ycraHoBka: [Ipomecc xpomatorpadudeckoro paznencaus: | 54065
ra3oBasi XxpoMaTtorpadus
Phywe Systeme GmbH

JlabopaTopHas ycTaHOBKa: 3aBUCUMOCTb TIPOBOJIMMOCTH OT TeMIiepatrypbl | 5406A
Phywe Systeme GmbH

JlaboparopHass ycraHoBka: IIpoBomumocTh CHIBHBIX U ciabwix | 54066
AIIEKTPOJIUTOB
Phywe Systeme GmbH

JlaGopatopnast ycranoBka: [lormomienue cBera (cmektpockonust B | 4107A
BUJUMOM U yIbTPaPHOIETOBOM 00IaCTAX CBETA)
Phywe Systeme GmbH

JlaboparopHast ycTaHOBKa: XpomaTorpadudaeckue nporecchl pazaeincaus: | 5406b
ToHKOcHoMHas xpomatorpadus (TCX)
Phywe Systeme GmbH

JlaGoparopHass ycraHoBka: Ompenenenue Bs3kocTH xkuakoctu c | 4107A
TTOMOIIIFIO BUCKO3UMETpA C MaIal0IINM apUKOM
Phywe Systeme GmbH

JlabopatopHasi ycraHoBka: OmpezeieHue BA3KOCTH ¢ momompio | S406A
POTaIMOHHOTO BUCKO3HMETpPA
Phywe Systeme GmbH

JlabopaTtopHas pabota: Onpe/eneHue IIOCKOCTH MOSpU3aiiid BOAHEIX | S406A
PacTBOPOB C MOJIIPUMETPOM
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Phywe Systeme GmbH

Kommekt arurkos xumuueckux Cobra 4 5406A

Phywe Systeme GmbH

Juctunnsatop 5405

GFL 2001/4

Ananutnyeckue Beckl Sartorius ENTRIS 224-1S, 220r/0,1 5405, 5406
Sartorius Group GmbH

Tepmocrat ¢ BanHO# oTkpbiToro Tuna Lauda Dr. R Wobser GmbH 5406A
MarunuTtHas Meniaika ¢ nogorpesom Heidolph Instruments GmbH 5406A, 5406b

6. MCTO)II/I‘leCKI/Ie PECKOMEHIAIUHN

6.1 MeToanuyeckue peKOMeHIAIMY sl MPenoaBaTeJisi 0 OPraHu3aun
o0yueHust

Mertoauka mpenofaBaHus — AUCHMIUIMHBL  «Du3mueckass XuUMUS» W peau3alus
KOMIICTCHTHOCTHOI'O II0AXO0Ja B HM3JIOKCHHMHM UM BOCIPHUATHH MaTCpuaja IMpEeaAyCMaTpuBacT
WCIIOJIb30BAHUE CIEAYIONIMX AaKTHBHBIX W HMHTEPAKTUBHBIX (OPM MPOBEIEHHS T'PYIIOBBIX,
VHJIMBHU1yaJIbHBIX, Ay IUTOPHBIX U BHEAY IUTOPHBIX 3aHATHM:

- YTEHUE JICKIMI C UCIOJIh30BAHUEM MHTEPAKTUBHBIX CPEJCTB HATJISIIHOCTH (IIPE3CHTAINH,
BHJICO(PMIIEMEBI C IEMOHCTPAIMECH XUMHYECKOTO IKCIIEPUMEHTA);

- BBINIOJIHEHUE CTYJICHTaMU HMHIUBUAYAJIBHBIX CAMOCTOATENBHBIX pPaboT u  pabot
1a00PaTOPHOTO MPAKTHKYMA.

[IpenycMoTpeHa BO3MOXKHOCTh UCIIOJIB30BaHUS AJIEKTPOHHOTO OOYYCHHMS, TUCTAHIIMOHHBIX
oOpa3oBaTenbHBIX TeXHONOTHH. Bce marepuansl pazmematorcs B C1O Mockosckoro Ilonmrexa
(https://online.mospolytech.ru).

6.2 Mertoauueckne yKazaHus Ui 00y4arOIIMXCH 110 OCBOCHHIO TUCIUTIJIMHBI

B mporecce 00ydeHus UCHONB3YIOTCS CIEAYIOIINE OLEHOYHbIE (POPMBI CaMOCTOSATENbHOM
paboThl CTYIGHTOB, OLICHOYHbIE CPEJICTBA TEKYIIET0 KOHTPOJISI YCIEBAEMOCTH M MPOMEXKYTOUHBIX
aTTeCTaluu:

1) KOHTPOJIbHBIE BOMIPOCHI,

2) UHMBUTyalIbHBIC 3a/aHMH,

3) moAroToOBKA M 3aIUTa JabopaTopHbIX pador,

4) TectoBble 3a7aHus B cucteme LMS.

ITo pe3ynpTaTaM BBINOJHEHHUS] MHIUBHIYAJIbHBIX CAMOCTOSATENBHBIX Pa0OT, MPOBEPSEMBIX
IpernojaBaTesieM, BBIMOJIHEHUS W 3alluTa BceX JabopaTOpHBIX padOT, MPOXOXKICHUS
IIPOMEXYTOYHBIX TECTOB B cucteMe LMS cTyIeHTy BBICTaBIISIETCS 3a4eT.

7. DoH/1 OLIECHOYHBIX CPEICTB

7.1  Meroabl KOHTPOJIS M OLICHUBAHNS Pe3yJILTATOB 00y4YeHUsI

[TpomexxyTouHas arrecranusi oOyyaromuxcs B opme 3auéra MPOBOAUTCS MO pe3yIbTaTaM
BBINIOJIHEHUST BCEX BUOB y4eOHOI paOOTHI, MPELyCMOTPEHHBIX y4YEOHBIM IUIAHOM MO JAaHHOH
AUCHUIUIMHE, TTPU 3TOM YUUTBIBAIOTCA PE3YJIbTAThl TCKYUICTO KOHTPOJA YCIIEBACMOCTU B TCUCHUEC
cemectpa. OILIEHKA CTETIeHN JOCTHKEHHS 00y4aromuMes IUIaHUPYEMBIX Pe3yIbTaToB O0yUeHUS MO
AUCHUIIIMHE TPOBOAUTCA NPEOJaBaTCIIEM, BEAYIIUM 3aHATHA METOA0M 3KCHepTHOﬁ OIICHKH. ITo
UTOTaM NPOMEXYTOYHOM aTTECTAIlMU MO JUCIMIUIMHE BBICTABIIACTCS OLEHKA «3aUTCHO» MM «HE
3a4TCHOY.
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K mpomexxyTouHOM arrecTanuu JTOMyCKAIOTCs TOJIbKO CTYIEHTHI, BHIMOJHUBIINE BCE BUIBI
y4ueOHOM paboThl, MpeayCMOTpeHHbIe paboyueil mporpammon o AucuuiinHe «Puznueckas XUuMUs»
(MpOMEKyTOYHBIC TECTHPOBAHUS, BBIMOJHCHWE W 3alUTa JIA0OPATOPHBIX pPaboOT, BEHIMOJHEHUE
WHIUBUAYATbHBIX 3a/1aHUN).

7.2 IlIkajga ¥ KpUTEPHH OLIEHHBAHUS Pe3yIbTATOB 00y4eHHsI

Ikana
Onucaunue

OLICHKH
BrironHeHBI Bce BUIBI y4eOHOM paOOThI, TPEIYyCMOTPEHHBIC YIEOHBIM
maHoM. CTyZIEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUI, YMEHUI, HABBIKOB
MPUBEICHHBIM B Ta0JIMIIAX IMOKa3aTelel, OepupyeT MPHOOPEeTEHHBIMU
3HaHUSIMU, YMEHUSIMHU, HABBIKAMH, IPUMEHSET UX B CUTYyaIUAX

3auTeHo

MOBBILIEHHON CIOXHOCTH. [Ipy 3TOM MOTYT OBITH JONYIIEHBI
HE3HAYUTENIbHbIE OLIMOKU, HETOYHOCTH, 3aTPYAHEHUS NIPH aHATUTUYECKUX
OIepanusx, IepeHOCe 3HaHNK U YMEHUI Ha HOBBIE, HECTAaHAPTHBIC
CUTYaLUU.

He BbInosiHeH o/1uH win 6os1ee BU0B yueOHOH paboThl, TPEeyCMOTPEHHBIX
y4eOHBIM I1aHOM. CTYJIEHT IEMOHCTPUPYET HETIOIHOE COOTBETCTBHE
3HaHWH, yMEHUi, HaBBIKOB IIPUBEACHHBIM B Ta0IMLAX [TOKa3aTeseH,

He 3aureno JOITYCKArOTCs 3HAYUTCIIbHBIC OHII/I6KI/I, MPOABJIACTCA OTCYTCTBUC 3H8,HHI71,
YMEHUH, HaBBIKOB 110 Psily IOKa3aTelel, CTYJeHT UCTIbITHIBAET
SHAYUTCJIbHBIC 3aTPYAHCHU IIPU OIICPUPOBAHNUU 3HAHUAMU U YMCHUAMHA
IIPYU UX NIEPEHOCE HA HOBBIE CUTYAIlHH.

7.3  OueHo4YHbIE CPeACTBA

7.3.1. Texkywyuii konmposo
Ilepeuens oyenounvix cpedcme no oucyuniune « Puzuyeckas Xumuay

HanmenoBanune [Ipencrasnenue
Kpatkas xapakTepucTHKa O1IEHOYHOTO CPe/i-
Ne OC | oulenouHOTO OIICHOYHOTO Cpe/l-
CTBa
CpelcTBa ctBa B ®OC

PaznuuaroT 3aga4u ¥ 3a1aHUS;
a) penpoAYKTUBHOI'O YPOBHS, MIO3BOJISIOINE
OLIEHUBATh U AMAarHOCTUPOBATh 3HAHUE (aK-
TUYEeCKOro Marepuasa (0a3oBble  MOHSTHUSA,
ITOPUTMBI, (PaKTHI) U YMEHHE TPABUIBHO UC-

M10JIb30BATh CHEIHAIbHbIE TEPMHUHBI U TTOHS-
PazHoypoBHe-

TUSl, y3HaBaHUE 00BEKTOB M3y4eHus B pamkax | KommiekT paszHo-
1 S:;Z;ziaqﬂ " OTIPEINIEHHOTO pa3/ieNna JUCIUILINHBL, YPOBHEBBIX 33/1a4 U
(P33) 0) PEKOHCTPYKTHBHOTO YPOBHS, MO3BOJISAIO- | 3a/laHUN

M€ OLCHUBAThb M JUArHOCTHUPOBATh YMEHUs
CHUHTE3UpOBATh, aHAJIM3UPOBATh, 0000IIATH
(bakTUYeCKUl U TEOPETUYECKUH MaTepHual C
(bopMyIMpOBaHHEM  KOHKPETHBIX  BBIBO-
JI0B, YCTAHOBJIEHUEM IPUYMHHO-CIICJCTBEH-
HBIX CBS3CH;
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B) TBOPUECKOI'O YPOBHSI, [T03BOJISIOIINE OLIE-
HUBATh U IMarHOCTUPOBATh YMEHUs, UHTE-

IpUPOBATh 3HAHUS Pa3IMYHBIX 00JacTei, ap-
TYMEHTUPOBATh COOCTBEHHYIO TOUKY 3pEHHUSL.

CpeL[CTBO KOHTPOJIA, OpraHu30BaHHOC KaK
cricnuajbHas 6ece/:[a neaarornycCKoro pa-

YeTHbI 0MpPOC, | OOTHHKA C 00YYArOIIUMCS Ha TEMBI, CBSI3aH- Bomnpocsl o
2 coOecelloBaHUE, | HbIE C M3YYaeMOM JTUCIUILINHOMN, ¥ pacCuu- TeMam/pasjiernam
(YO) TaHHOE Ha BhISICHEHHE 00beMa 3HaHUH, 00Y- JACIHUILIAHEI

YAOIIEToCs TI0 ONPEACIICHHOMY pa3zeiy,
TeMe, mpobemMe u T.1.

Cucrema CTaHAAPTU3UPOBAHHBIX BaﬂaHHfI,

3 Tect MO3BOJISIIOIIAsE ABTOMATU3HUPOBATh mponeaypy | POHJ TECTOBLIX 3a-
(T) W3MEpEHUs YPOBHA 3HAHUI U yMEHUM o0yya- | JaHui
IOILIETOCsl.

IIpumepbl pa3HOYPOBHEBBIX 32124 M 3aJaHHU 110 TeMe «JICKTPOXUMHSD
3ananue 1. B coeguHeHnH ¢ KaKUM I0JIy3JIEMEHTOM YKa3aHHBIM 3JeKTpos Oyner aHoaom?
Hanuumre ypaBHEHUs] COOTBETCTBYIOIIUX MOJIYpPEaKIU.

Ne BapuanTa DNEeKTpoI [TonyanemeHThI
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**, AIJAIR

6 Cd/Cd** Sn/Sn®*, Zn/Zn?*

7 Co/Co?* Cr/Cr®*, Ni/Ni*

8 Ni/Ni** Cu/Cu?, FelFe*
9 Pb/Pb?* Co/Co?*, Cu/Cu?®*
10 Cu/Cu? Ni/Ni%*, Hg/Hg*
11 Al/AP* Mg/Mg?*, Cr/Cr3*
12 Ag/Ag* Pb/Pb%*, Hg/Hg?
13 Hg/Hg*" Au/Au®, Ni/Ni%*
14 Fe/Fe* Pb/Pb?*, Mn/Mn?*
15 Co/Co?* Zn/Zn?*, Cu/Cu®*

3aganue 2. PemmuTe pacueTHyIo 3a1ady.

1. BreruuciauTe moTEHIMAN CEepeOPSHOTO JJIEKTPOJa B HACHIIICHHOM pacTBope AQgBr
(ITP=6-10"1), conepsxkariero 0,01 mons/n KBr.
2. Paccuuraiite snexTpoaHblii moteHiman maraus B 0,1 M pactBope ero coJm.

3. PaccumraiiTe 37€KTPOAHBIN MOTEHIMAN IIMHKA B PACTBOPE €ro COJHM C KOHIEHTpauuei
woHOB Zn°*0,01 Mob/i.

4. PaccumTaiite amekTpoaablii notenuan mapranna B 0,001 M pactBope ero counu.
5. Paccunraiite anektpoaublii motenuan xpoma B 0,1 M pactBope ero conu.

6. Berarciure MoTeHIIHAl CBUHIIOBOT'O SJIEKTPO/1a B HackIlieHHOM pactBope PbBra(TTP=9-10
6), €CJIM KOHIIEHTparus HOHOB Br™ B pacTBOpe paBHa 1 MO/

7. KakoB nmoteHmuan BogopoaHOro dnekTpoaa npu pH 3,57
8. Paccuuraiite snextpoansiit moteHmuan xxene3a B 0,001 M pactBope FeSOa.
9. Paccuwuraiite anekTpoanblil moreHiuan nuaka B 0,1 M pactsope Zn(NO3)s.
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10. Beruuciure KOHIICHTPAIMIO MOHOB BOJIOPOJA B PAacTBOpPE, B KOTOPOM MOTEHIUAI
BOJIOPOJHOTO 3JIEKTpoa paBeH —82 MB.

11. PaccumTaiiTe 2MEKTPOIHKII TOTEHIMAN PTYTH B pacTBOpe, KOHIEHTparus noHoB Hg? s
koTopom paBHa 0,001 monb/m.

12. Paccuwmraiite anextpoaubiii morennuan mapranna B 0,01 M pactBope MnSOa.

13. KakoB noreniman mearoro anekrpoaa B 0,01 M pactBope CuSO4?

14. PaccuwuTaiite anexkTpoaubiii norennuai koodanpra B 0,001 M pactBope ero conm.

15. BeIunciiute noTeHIMAI CepeOPSHOTO 3ICKTpoia B HackieHHOM pactBope AgCI
(ITP=1,6-10"19), ecii KOHIEHTpAIMs HOHOB XJI0pa B pacTBOpe paBHa 0,1 MOJIB/IL.

3ananue 3. PacctaBbre KO3 HUIIHEHTHI B cxeMe peakiun. OeHnTe BEpOsSTHOCTD
MPOTEKaHHUs Mpolecca B YKa3aHHOM HAIPaBJICHUU MPU CTAHJIAPTHBIX yCiIoBUsAX. OTBET
MOJITBEPIUTE PACUYETOM.

No
BapuaHTa

1 H.SeOsz+HI—12+Se+H20
NaClO4+KI+H2SO4—NaCl+1>+K2SO4+H.0
NaClO3z+KI+H20—NaCl+1+KOH
KMnO4+FeSO4+H2S04—>MnSO4+ Fex(SO4)3+K2SO4+H20
K2CrO4+KCl+H20—Cr(OH)3+KOH+Cl;
KBrOsz+KBr+H;SOs—Br,+K2S04+H20
KCIlO3+FeClo+HCI—FeClz+KCI+H20
NaBr+K>Cro07+H2S04—Cr2(S04)3+Bra+KoSO4+NaSO4+H20
SnCl+HNO2+HCI—SnCl4+NO+H20
NaBr+MnQO2+H2S04—MnSO4+Br2+Na;SO4+H20
HCI+MnO2—MnCl2+Cl2+H20
KBr+KClO+H,0—KCI+Br+KOH
K2Cr207+KNO2+HNO3—>Cr(NOs)s+ KNO3z+H20
Cr(OH)3+Cl,+NaOH—>Na>CrO4+NaCl+H.O
15 KCIOs+FeClo+HClI—FeCls+KCI+H>O

3ananue 4. Pemute pacueTHyo 3a/1a4y.
1. Beraucnere DJIC anemenra, cocrosiiero u3 Zn B 0,1 M pactBop ZnSOs u Pb 8 0,02 m
pactBope Pb(NO3)2. CocTaBbTe CXEMy DJIEMEHTA.

2. ITpu xakoit koHLleHTpanuy HoHOB Xpoma DJIC aneMeHTa, COCTaBIEHHOTO U3 XPOMOBOTO U
CTaHJApTHOTO IIMHKOBOTO 3JIEKTpoa, OyaeT paBeH 0?7

3. Uemy pasen D/IC ranpBaHUYECKOTO AJIEMEHTA, COCTaBIEHHOTO U3 CEPEOPSTHOTO IEKTPOIa
B 0,1 M pactBope AgNO3 U cTaHJaPTHOTO BOJIOPOIHOTO AIIEKTpOaa?

4. Paccunraiite 3/IC raibBaHHYECKOTO 3JIEMEHTA, COCTOSIIEr0 U3 HOPMAILHOTO BOJAOPO/I-
HOT'0 3JIEKTPO/Ia U BOAOPOIAHOTO 3JIEKTpoia B pactBope ¢ pH=12.

Cxema peakuuu

OO NO|OP|WIN

[ERY
o

-
-

=
N

[EY
w

H
~

5. DJIC sneMenra, cocTaBieHHOro u3 crangaptaoro Ha/2H™ u ceunIoBOrO snmekrpona B
pactBope 1 M conu cBuHIa, paBeH 126 MB. KakoB nmoTeHran CBUHIIOBOTO AJIeKTpoaa’?

6. Paccuuraiite 3/1C s1emMeHTa, COCTaBIEHHOTO U3 METHOTO U CBUHIIOBOTO 3JeKTpoaoB B 0,01
M pactBopax ux coJen.

7. Paccuwnraiite 3/1C anemenTa, cocraBnenHoro u3 maraus B 0,01 M pactBope ero coiu u
cepebpa 0,1 M pactBope AgNO:s.

8. Berauciure 3/1C anementa, cocrosmiero u3 Zn 80,001 M pactBopeZnSO4 ¥ CTAaHIAPTHOTO
BOJIOPOJIHOTO 3JIEKTPOAA.

9. Berauciure D/]C MeTHO-IIMTHKOBOTO 3JIEMEHTA, €CJIM METAJUTBI ITOTPYKEHBI COOTBET-
ctBeHHO B 0,1 M u 0,2 M pacTBOpHI UX COJEH.
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10. Paccuwmraiite 3JIC snemMeHTa U3 CTaHIAPTHOTO BOJJOPOTHOTO U XPOMOBOTO JICKTPOIa B
0,1 M pactBOpe €ro coJu.

11. Paccunuraiite DJIC snemeHTa, COCTaBIEHHOTO U3 MapraHIIeBOr0 U MEAHOTO 3JIEKTPOJIOB B
0,001 M u 0,1M pactBOpax ux coyieif COOTBETCTBEHHO.

12. Paccunraiite D/]C anemenTa, cocraBiennoro u3 maraus B 0,01 M pactBope ero conu u
ceurmna B 0,1 M pactBope Pb(NO3)2.

13. Yemy paBen D/]C cBHHIIOBO- IMHKOBOTO AJIEMEHTA, €CIIM MeTasuibl morpysxensl B 0,01 M
pacTBOPbI CBOMX COJIEH?

14. 5]1C snemenTa, COCTOSIIETO U3 CTAHAAPTHOTO BOJOPOIHOTO U CBUHIIOBOTO 3JIEKTPOJIOB,
coctasiisgeT -160 mB. KakoBa KoHIIEeHTpalusi COJId CBUHLIA?

15. Paccuuraiite DJIC snemenra, coctaBieHHOro u3 kobansta B 0,1 M pactBope cBoeli conu
u Meau B 0,01 M pactBope cyibdara Meau.

3amanue 5. HanucaTth ypaBHEHUs peakluii SJEKTPOJIN3a HA HHEPTHBIX JIEKTPOIaX paciijiaBa

COJIH:
Bapuant |1 2 3 4 5 6 7 8
Comb NaCl CaCl> CuBr, MgCl, | KoS Nal CuCl, | BaBr
Bapuaar | 9 10 11 12 13 14 15
Coub MgBr2 RbCI NaxS KoSe SrCl Bal> MnBr;
3ananue 6. Hanmucatk ypaBHEHUs peakiiii AJIEKTPOJIM3a HA HHEPTHBIX AJIEKTPOAAX PACTBOPOB
coJIei:
BapuanT | 1 2 3 4 5 6 7 8
Comu NiSOs | CaClz CuSOs | NaxSOs | AgNOs3 | FeCls Cu(NO3). | BaS
K.SOs | Ba(NOs), | NaCOs |CrCls | KNOs |Li2SOs | Al(NOs)s | KoCOs
Bapwuanr | 9 10 11 12 13 14 15
Comu BaCl; NaxS CuCl, Mgl CaCl; KoSe Ca(CIlO),
LINO3 | CH3COOK | NaNO3z | KoSOs4 | KoCO3z | Rb2SOs | Pb(CH3COO):

3ananue /. Kakue u3 MOHOB, UMEIOLIUXCS B paCTBOPE, U B KAKOH MOCIEA0BaTEIbHOCTH OyAyT

paspsKaThbes Ha KaToJzie U aHoje?

Bapuant Honsl B pacTBOpe Bapuant Honsl B pacTBOpE
1 SO,~, K*, Fe**, CI, Cu** 2 NOsz, AI¥*, Sn**, CI, Ni*
3 Be?", CHsCOO", H*, Pb=, I 4 vig—, T, L, ou o, LU
5 S%, H*, CI', POs”, Na’ 6 S04+, Hg**, Co**, NO3z, Na*
7 NOs, Fe*", H', I, Br 8 CHsCOO, Pb**, K*, CI', Ni*
9 Zn**, CIOs, Na*, Br, H* 10 S04, Cu?*, Li¥, Br, H*
11 Mg“*, CI, Ni**, NOs", K* 12 Co“*,NOg, CI', A", Rb*
13 S%, Br, HY, CH:COO, K* 14 CIO4, Na*, Br, Zn**, Cu**
15 I\II“,bU[,/—\I"',HD',I:SI‘

3ananue 8. Pemmre pacueTHylo 3a/1a4y.

1. Kak u3MeHsTCS Macchl MEIHBIX KaTo/la M aHOJa, €CJIM 4epe3 pacTBOp cylbdara menu
IIPOITYCKaTh 3JIEKTPUUECKUM TOK criloil 1,5 A B Teuenue 3 gacos?

2. Kakoe KOJTMUYECTBO 3JIEKTPUYECTBA MOTPEOYyeTCs IS BBIIACICHHS M3 pacTBOpa CEpPHOM
kuciotel 20 r Bogopoaa?

3. 3a 10 MuHYT U3 pacTBOpa IUIATHHOBOW COJHM TOK cwiioi SA Beyienwmn 1,517 T meTarmna.
Omnpenenute MOJSPHYIO MAacCy SKBUBAJIEHTA IJIATHHBI.

4. Ckosbko BpeMeHH notpedyercs st ocaxaenus 100 r ceunia u3 pacrsopa Pb(CHzCOO)»
TOKOM cujioif 3 A?
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5. Uemy paBHa SKBHBAJICHTHAsI Macca KaJMHsl, €CIIU JUIS BbIJIeIeHus 1 T ero u3 paciuiaBa coyu
HaJ0 IpOIyCTUTh yepe3 pactBop 1717 Kiu anexrpuuecrsa?

6. Kakoe konmdecTBo 3eKTpudecTBa norpedyercs s noiaydeHus 1, 28 Kr uncToil Meau u3
pactBopa ee conu?

7. CxoJIbKO BpeMeHU noTpedyercs 11t noiaydeHus 10 1 kuciopona 31eKTpoIu30M pacTBoOpa
NaOH npu cuiie Toka 2A?

8. CkonpKo BpeMeHU noTpelyeTcs IUIsl OJIy4eHUs 2 MoJiel BOIopoa Mpu cujie Toka 4 A?

9. Yepes pactBop cyibdara HaTpus B TeueHrue 10 MmuHyT nporyckanu Tok cuiioit 0,5 A. Kakue
MPOAYKTHl U B KAaKUX KOJMYECTBAX OOpPa3yIOTCS Ha IJIATUHOBBIX KaToJIE M aHoAE (IEKTPOIHBIC
MIPOCTPAHCTBA pa3zesieHbl quadparmoii)?

10. Tok cumoii 2 A Bwigensier u3 pactBopa xinopuaa 3omota(lll) B reuenue 1 yaca 4,905 r
30j10Ta. Beruucnure sKBUBaJIEHT 3TOr0 METaslIa.

11. Kakas macca cepeOpa BBIACIUTCS NMPU MPOXOXKJICHUN TOKA CHUJIOW 6 A yepe3 pacTBOp
AgNO3 B Teuennu 30 MunyT?

12. TIpu mpoxoxaennn uyepes pactBop NaOH B Teuenne 2 mMuHyT Bbgenmuock 30 cm
BoJOpoAa npu H.y. Haiinure cuiny Toka.

13. TIpu npoxoxaenuu Toka cuioi 0,5 A 3a 1 gac u3 pacrBopa CuSOs Beinenmiocs 0,5927 r
Meau. OrnpenennTe MOJISIPHYIO Maccy SKBUBaJICHTa MEJH.

14. Kakoit 06beM Kuciaopoza (H.y.) BEICIUTCS P MPOIYCKAaHUHU TOKa CHIIOHN 6 A B TeueHHe
30 MmuHyT uepe3 BoaHbIi pactBop KOH?

15. Tok cumoii 1,5 A npoxout uepe3 pactBop BiClz B Teuerne 20 munyt. Haiinute maccy
Pa3I0KUBIIETOCS IIEKTPOIIHTA.

3ananue 9. Pemmre 3a1ady Ha pacdeT BBIXO/a MO TOKY.

1. Ilpu npoxoxnaenun 18000 Kn snexTpuuecTBa uepe3 MOJKUCICHHBIN pacTBOp cyibdaTa
HUKEJS Ha KaToJIe BBIACTIIIOCH 5 T HUKENS. BhIYmciauTe BBIXOJ IO TOKY JJIsl IPOLIECCa BbIIEICHUS
HUKENS 1 00beM 00pa30BaBIIErocsi BOJOPO/A.

2. BrruuciuTe BBIXOJI 1O TOKY, eciu u3 pactBopa AUClz B Teuenue 1 vaca npu cuiie Toka 2 A
BBIJIEUIIOCH 4,5 T 30J10Ta.

3. Tok cuoit 1,5 A Beigenun u3 pactBopa CdSO4 3a 40 MunyT 2 1 KagMusi. BeIYUCIATE BBIXO
0 TOKY.

4. Kakast macca cepeOpa BbLAETUTCS IPH NPOIyCKaHUU ToKa cuitoit 3 A uepes pactBop AgNO3
B TeueHne 30 MUHYT, €CITM BBIXOJI IO TOKY cocTaBisieT 95%7

5. Beraucnure BBIXO 1O TOKY, eciu ripH mpoxoxaeHun 8000 A -4 anekTpryecTBa BEICITHIOCH
4,48 xr xaneuusa u3 pacmiaBa CaClo.

6. CkoJIbKO MeIM BBIAETUTCS Ha KaToJIe, IPU NPOIyCKaHUH TOKa cuiioi 1,5 A B TeueHue 2
4acoB, €CJIM BBIXO/I IO TOKY cocTaBisieT 80%?

7. Ilpu padhmHUpPOBaHUN MEIU U3 PacTBOPA COJIU BhIJeseTcs 338 I MeaAU PU MPOXOXKICHUN
300 a-g anexTpuuecTBa. Beruncinre BBIXOI NOTOKY.

8. Bprumciure BBIXOX MO TOKY, ecinu B BanHe mpu cmie Toka 400000 A B TeueHue 5 4
BbLIENTWIIOCH 72,6 KT MarHus u3 pacmiaBa MgCla.

9. Kaxkas macca cBunIa Boiaenautcs npu saekTponuse PD(NO3). B reyenune 1 gaca npu criie
TOKa 5 A, eclii BBIXO/T TTO TOKY COCTaBIsieT 75%?

10. Toxk cuoii 3 A BBIZETSET U3 pacTBOpa CONM KaaMus 3a 1 gac 6 r Mmetayuta. Beraucnure
BBIXO/I TIO TOKY.

11. ITpu npoxoxaenuu Toka cunoit 0,5 A 3a 30 munyT u3 pacrsopa CuSOs Beienmiiocs 0,27
r meau. OnpenenuTe BhIXOH MO TOKY.

12. Kakoii 00eM Bo10p0o/1a BBIACTUTCS MPU MPOITYCKAHUU Yepe3 PacTBOP CEPHOM KHCIOTHI
TOKa CHJION 2 A B TeueHHUE 2 4acOB, BBIXOJ IO TOKY cocTaBisieT 93%?

13. ITpu npormyckannu ToKa cuiioit 2,5 A gepe3 pactBop ZnSO4 B TeueHHE 2 9acOB Ha KaTOJIe
BbIIENMUIOCH 5,1 T nuHKa. OnpenenuTe BHIXO/ MO TOKY.
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14. Beuucnute Maccy HUKels, BbinenuBinerocs npu aiextpoiuse NiCl, tokom 2 A B TedeHue
30 MUHYT, €ClIi BBIXOJI ITO TOKY cocTaBiseT 90%.

15. Cxombko Ki smektpudecTtBa moTpeOyeTcss Ui TOMydYeHUs 2 MoJlel Bomopoaa
3JEKTPOJIN30M BO/JIbI, €CIIM BBIXOJ IO TOKY cocTaBisieT 85%7

3apanue 10. Kakoil n3 HaxXoaAKXCS B KOHTAKTE METAJIOB OyJIET MOABEPraThCcsi KOPPO3UHU B
arpeccuBHOi cpene? Hamuinute ypaBHEHHS KAaTOJHOTO M aHOAHOIO IMPOLECCOB B a) KUCIOH, 0)
HEUTpaJIbHOU cpelax.

BapuanTt 1 2 3 4 5 6 7

Meramiet | Fe-Zn |Pb-Sn | Cd-Co | Cu-Hg | Ni-Sn | Co-Mn | Al—-Ni

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

IIpumep Tecta no Teme « KuHeTHKA U KaTATU3»

1. KoHcTaHTa CKOpPOCTH XMMHUYECKOM peakiuy HE 3aBUCHUT OT ...

1) TpHPOIBI pearnpyrONIMX BEIIECTB;

2) KOHIICHTPAIUH PEarupyrouX BEIIECTB;

3) Temmeparypsl.

2. I3sMepeHre HHTEHCHBHOCTH MTOTJIOIICHHMS CBETA —

1) pedpakTomerpus;

2) (HOTO3JIEKTPOKOIOPUMETPHS;

3) KyJOHOMETpHSI.

3. HacTHbIe KHHETHYCCKHE MOPSAKA MOTYT IIPHHAMATh 3HAYCHHS:

1) uenble, APOOHBIE;

2) HyJeBbIe, OTPHUIIATEIIbHBIE;

3) Bce BbIIIE MIEPEUHCIICHHBIE.

4. NO2+CO=NO+CO; — ypaBHEeHHUE ... peaKIINU:

1) MOHOMOJEKYJISIPHOM,
2) OUMOJICKYIISIPHOM,
3) TpPUMONEKYISIPHOM.
5. KoHueHTpanust TMHEHHO YMEHBIIAETCSl CO BPDEMEHEM B PEAKIHUSAX ... TIOPSIIKA:
1) HyneBoro;
2) TepBOro;
3) BrOpOTO.
1
6. = ikt -
C G
1) kuHEeTHYecKoe ypaBHEHHE EPBOTO MOPSIIKA;
2) KUHETHUYECKOE ypaBHEHHUE HYJIEBOTO MOPSIIIKA,
3) KHHETHUYECKOEe ypaBHEHHE BTOPOTO MOPS/IKA.
7. DHeprus cBeTa JA0JKHA ObITh MOTJIONIEHA MOJIEKYJION pearupyroIiero COeIMHEHUS —
1) 3axon ['portryca-/lpeiinepa;
2) 3akoH llItapka u DitHiITelHa,
3) BTOpOI1 3aKOH (POTOXUMHHU.

8. k=2,303"1g "° - koncranTa cCKOPOCTH pEAKIIHH ... TIOPSIKA.

t C
1) wnyneBoro.
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2) TepBoro,

3) BroOporo.

9. K pa3BeTBIICHHBIM LIEITHBIM PEAKIIMSIM OTHOCUTCS PEAKIIUA . ..

1) xJopupOBaHUs YIIIEBOAOPOIOB,;

2) ropeHue OEH3WHA B IBUTATEIIC,

3) B3pBIB BOAOPOA U XJIOpPA.

10. I'ereporeHHBIN KaTAIUTHICCKHUI MTPOIIECC ITPU BHICOKOW TeMIIepaType MPOTEeKaeT Mo/l. . .
1) BHemHeaU(pPY3MOHHBIM KOHTPOJIEM;

2) KUHETUYECKUM KOHTPOJIEM;

3) BHYTPHIU(PPY3HOHHBIM KOHTPOJIEM.



