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1. ].le.]]l/l, 3a/lavd4 U INIaHUPYEMbIE PE3yJIbTAaThbl Oﬁy‘leHI/Iﬂ o JUCIHUIIJIMHE

Iens oucyunaunvt cocmoum 6 hopmuposanuy U pazeumuu y 00y4arouwuxcs TUYHOCMHbIX U
npogheccUOHATbHBIX Kauecme, Nno3eonsiouwux obecneuums gvinoanenue mpeoosanuti ®IOC BO ¢
yuemom ocobenHOocmell HAYYHO-00pa308amenvHOl WKOAbl YHueepcumema U  aKmMyaibHbiX
nompebHocmell polHKA mpyod 8 Kaopax ¢ 8blCUUM 00pA308aHUeM 8 COOMBEMCMBUN C HANPAGIEHUEM
NnOO20MOBKU:

CNOCOOHOCMU NPUMEHAMb 3HAHUA 3AKOHOMEPHOCMell (QU3UYecKol XumMuu Npu peueHuu
npogheccUOHANbHBIX 3a0ay, YMEHUs NpPoBOOUMb aHAIU3 U 00pAbOMKY HAYYHO-MEXHUYECKOU
ungopmayuu Ha OCHOGe MeopemudecKux npeoCmagieHull QU3UYecKou Xumuu, CcnocooHocmu
8b10pamMs  Memoo OUASHOCMUKY Bewecms U MAmepuanos; YMeHUs NpoeeoeHus CMAaHOapmHblx
uzmepeHuil u 00pabomxu pe3yibmamos IKCHepUMeHma,

K ocnoenvim 3a0auam oceoenus oucyuniunvt « Dusuueckas Xumusy cieoyem omHecmu:

—  ¢opmuposanue y cmyOeHmo8 HABbIKOS8 U YMeHUs pabomyl ¢ UsMepumenbHblMu npubopamu,
NOCMAHOBKU U  NPOBEOCHUS  KOAUYECMBEHHO20 — IKCHNEePUMEHMA, — MamemMamuyecKoll
00pabomKU IKCNEPUMEHMATbHBIX OAHHBIX,

—  pazeumue CHOCOOHOCMU K CAMOCMOAMENbHOU NPOheCccUoHANbHOU padome ¢ XUMUYeCKUMU
PeaKkmueamu, K dKCHIYamayuu CO8PEeMeHHO020 1ab0pamopHo20 000py008anus U HAY4YHbIX
npubopos;

— paszeumue cnocoOHOCMU U 8bIPAOOMKA NOMPEOHOCMU K CAMOCMOAMENbHOMY NPUOOPEmeHUI0
3HAHUL NO YU3UYECKOU XUMUL.

Ilnanupyemoie pesynromamol 00yuYeHUs 3AKTOUAIOMCA POPMUPOBAHUU Y 00YUAIOWe20Cs
CNOCOOHOCMU K U3YYEHUIO, AHANU3Y, UCHONb30BAHUI0 OUONOSUYECKUX O00bEeKmOo8 U Npoyeccos,
OCHOBbI8ASACHL HA 3HAHUU 3AKOHO8 U 3aKOHOMEPHOCMEL MAmMeMamuideckux, puzuiecKux, Xumudeckux
U OUONIO2UYECKUX HAVK U UX 83AUMOCEA3AX.

OOyuenue mo auciiuinHe «®Du3ndeckas XUMUS» HANPaBICHO HAa (OPMHPOBAHUE
y 0OYYaIOIIMXCS CIASAYIOINX KOMIETCHIINI:

Koa n HanMeHOBaHMe KOMIeTeHIMIA NHauKaTopbl 10CTHKEHUS
KOMIIeTeHI[UH

OIIK-1. Cniocoben nzyudats, ananuzupoBatb, | MOIIK-1.1. 3HaeT 3aKOHBI U 3aKOHOMEPHOCTH
UCII0JIb30BAaTh OMOJIOTNYECKUE OOBEKTHI U MaTeMaTHYeCKuX, PU3MIECKUX, XUMHUCCKUAX
pOHCCChI, OCHOBLIBAACH HA 3aKOHAX U 1 OMOJIOTMYECKUX HAYK U UX B3aUMOCBSI3U
3aKOHOMEPHOCTAX MATEMATHECKHUX, NOIIK-1.2. CnocoOeH u3y4arh U aHaITU3HPO-
(pu3UYECKHX, XUMIICCKHUX M OHOJIIOTMYCCKUX | BaTh GHOTOTHYECKHE OOBEKTHI U IPOLECCH
HayK H HX B3aHMOCBA3:AX NOIIK -1.3. Bnaaeetr HaBbIKaMHU UCIOIb30-

BaHUS B MPO(ECCHOHANBHOMN eI TeIbHOCTH
OMOTOrMYeCKUX 00BEKTOB U MPOIIECCOB

OIIK-7. CiocoGeH mpoBOAUTH NOIIK-7.1. 3naer 6a30BbIe MaTEMAaTHUYECKHE,
HKCTIIEPUMEHTAIbHbIE UCCIIEIOBAHUS U ¢busnueckue, GU3NKO-XUMUYECKHUE,
UCTIBITAaHUS IO 33JJAHHOM METOJUKE, XHUMHUYECKHE, OMOIIOTHYECKHE,

HaOJIOICHUS U U3MEPEHHs, 00padaThIBaTh U | MUKPOOMOJIOTHYECKUE METO/IBI,
MHTEPIPETUPOBATH SKCIIEPUMEHTAIbHbIC pUMEHsieMble B OMOTEXHOJIOTUU

JTAHHbIE, IPUMEHSISI MATEMATUYECKHUE, HMOIIK-7.2. BnageeT OCHOBHBIMH METOJAMHU
¢busnveckue, GU3NKO-XUMUYECKHUE, AKCTIEPUMEHTAIBHBIX UCCIICAOBAHUH U
XUMHUYECKHE, OMOIIOTHYECKHE, UCTIBITAaHUH B OMOTEXHOJIOTUN
MUKPOOHOJIOTUYECKHE METOIbI NOIIK-7.3. I'0TOB 110 3aAaHHON METOAMKE

MPOBOJIUTH SKCIIEPUMEHTAIbHbBIE
MCCIICIOBAHMSI U UCTIBITAHUS, HAOIIOACHUS U
U3MepeHus, 00pabaTeIBaTh U
MHTEPIPETUPOBATH SIKCIIEPUMEHTAIbHbIC
JAHHBIC




2.  MecTo TMCUMILUIHHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JlucuuminHa OTHOCUTCS K 00s13aTenbHOM yacTu 010ka b1 «/luctummmnst (Moxynu)» b1.1.16.
«MaTtemaTH4eCKue M  €CTeCTBEHHO-Hay4YHble JUCHUIUIMHBD) OCHOBHOW  00pa3oBaTeinbHOMN
porpamMmbl OakaisaBpuara.

«Duznueckass XUMHS» B3aHUMOCBSI3aHA JIOTMUECKH, COAEPKATEIbHO M METOJUYECKH CO
CJIeIyIOLIMMHU TUCUUIUIMHAMHU U TipakTukamu OOITL:

B obs3aTenbHO yacTi Moayib «MareMaTu4ecKue u eCTECTBEHHO-HAYUYHbIC AUCIMILITMHBD)
(b1.1.16):

— o0IIast ¥ HeOpraHUYECKask XUMUS;

— aHATMTUYECKasi XUMUS U PU3UKO-XUMHUUYECKUE METO bl aHAIH3A;

— OpraHuyeckasl XuMusi;

— OMOXUMUSI,

— KOJUIOMTHAs XUMUS.

3. Crtpykrypa U coaepxkaHue JUCUUILIMHBI
OO0mast TpyA0eMKOCTh AUCHUIIIMHBI COCTaBIsET 3 3a4eTHRIX equHUIB! (108 gacoB).

3.1 Buabl yueOHOM padoThl M TPYA0EMKOCTH
(o ¢popmam oOyueHus)

3.1.1. Ounas popma oOyueHuUst

13?1 Bujg yueOHoii paboThl KOJ::::?;TBO Cemectp
1 | AyauTtopHble 3aHATHS 72 3
B ToM uucne:
1.1 | Jlekuun 18 3
1.2 | CeMuHapcKue/IPaKTUYECKUE 3aHATHS 18 3
1.3 | JlaGopaTopHbIe 3aHATHUS 36 3
2 | CamocTosiTenbHast paboTa 36 3
B ToM uucne:
2.1 | IpoMeXyTOYHOE TECTUPOBAHUE 12 3
2.2 | pelieHue pacyeTHBIX 33]1a4 [10 BapUaHTaM 12 3
2.3 | moAroToBKa K JIAOOPAaTOPHBIM paboTam 12 3
3 | Ipome:xkyToyHasi aTTecTanus
3auet/nud.3aueT/3K3aMeH 3a4yer 3
HTroro 108 3




3.2 TeMaTH4YeCKHH IJIaAH N3y4YCeHUs NTUCHUIIJINHDbI

(o ¢popmam oOyyeHus)

3.2.1. Ounas opma oOyueHuUst

Pa3zgenanl/TemMbl
JTACHUATIINHBI

TpynoemkocTb, yac

Bcero

AynuTopHasi padora

Jlexuun

Cemunapckue/
MPAKTUYCCKUE

3aHATUA

JlaboparopHbie

3aHATUA

[IpakTnueckas

IIOArOTOBKA

CamocrosTeJbHas

paGora

Paszgea 1. XumMunueckas
TEPMOIAHMHAMUKA

1.1

Tema 1. dyHkunu cocTostHUS.
MaxkcumanbHas pabota. XUMHYECKHMA
noreHuuan. Mzorepma xummuyeckou

peakuuu Bant-T'odda.

12

Pa3znen 2. ArperatHbie cOCTOSIHUSI
BelIeCTB

2.1

Tewma 1. Kunernueckas Teopus ra3os.
TenmoeMKOCTh T'a30B, JKUJIKOCTEH,

TBCPABIX TCII. ®da3oBnIC PpaBHOBCCHA.

Tepmuueckuil aHaaus.

12

Pasnea 3. PacTBopsl

Tema 1. MonekynspHble pacTBOPSI.
3axoH Payns. Teopus
IEKTPOJIUTUYECKON JUCCOLUALNH.
Teopust CHIIBHBIX IEKTPOIUTOB Jlebas-

XIOKKEJS.

12

Pa3znen 4. dnekrpoxumust

Tema 1. DnekTponpoBOAHOCTH
pacTBOpOB. 3aKOH HE3aBUCUMOTO
nBUKeHMs HoHOB Komnppayia.
DNEKTPOXUMHYECKHE MTPOLIECCHI.
OnexTpoansie noreHuuansl. IJC
raJIbBAHMYECKOT O DJIEMEHTA.

24

4.2

Tema 2. TepmonuHamuka
IIEKTPOXUMUYECKUX MTPOLIECCOB.
Knaccugukarus 371eKTpo10B.
Dnexkrpoxumudeckue nenu. Kuneruka
JIEKTPOJIHBIX ITPOLIECCOB.

12

4.3

Tema 3. Koppo3us MmeTamios.
DNEKTPOIN3 pacIlIaBOB U PaCTBOPOB
JIEKTPOJIUTOB. 3alUTa METAJJIOB OT
KOppO3HH

12

Pasznen 5. XumMnueckas KHHEeTHKA U
KaTajJau3

5.1

Tema 1. Xumnueckast KHHETAKA.

12




Kunernka npocteix peakuuil. [lopsiiku
peakuuii. Teopus nepexoaHoro
cocTosiHusl. C0XKHBIE PEAKIIUH.

5.2

Tema 2. LlenHble peakuuu. 12 2 2 4 4

DOTOXUMUYECKUE PEAKLIUH. 3aKOHBI
doroxumun. Karanusz. ['oMoreHHbIH 1
reTeporeHHbI katanu3. Kuneruka
reTepOreHHOM XMMUYECKOW pEAKLIHUH.

Hroro | 108 18 18 36 36

3.3

Coz[epmalme AUCHHUIIJINHBI

Pasnea 1. Beenenue. XumMuueckasi TepMOJAMHAMHMKA

[Ipenmer um 00BeKkT u3ydeHus ¢usznuyeckoi xumuu. CucremMa — 3aKpbITas, OTKpbITAasd,
M30JIMPOBaHHAas1, TOMOT€HHas reTeporeHHas. [lapaMerpel CUCTEMBI — SKCTCHCUBHBIE U UHTEHCUBHBIE.
[Tporecc — M3MeHEHHE MapaMeTPOB CUCTEMbI, 00PaTUMBI U HEOOPATUMBIH POIIECCHI.

@DyHKIUU COCTOSHHSI, OMUCHIBAIOIINE COCTOSIHUE CUCTEMBI. VI3MeHeHne (yHKIUN COCTOSHUS
HE 3aBUCHUT OT ITyTHU IIPOLIECCA, & TOJBKO OT HAYAJIBHOI'O U KOHEYHOT'O COCTOSIHUM CHUCTEMBI.

1.
2.

Buytpennss sHeprus. I1epBelii 3aK0H TEPMOJAUHAMUKHU.

DOHTaNBNUs — TEIUIOBOM A(QEeKT mporecca Ipu MOCTOSHHOM JAaBlieHHH. 3akoH ['ecca,
clieIcTBUS U3 3aKoHa I'ecca.

OHTponus Kak Mepa HEYNOpPsAJIOUYEHHOCTH CUCTEMBL. BeposTHOCTHOE omnucaHue
COCTOSIHUSI CHCTEMBL. BTOpol 3akoH TepMOoAMHAMHKH B (opmynupoBke bonbliMaHa.
Tperbe HauaaO TEPMOJMHAMUKH, HYJIEBOE 3HAUEHHUE YHTPOIIHUHU, 3aBUCUMOCTb SHTPOIIUH
OT TeMIIepaTypbl, SHTPONUIHBIN (akTop.

ITorennman I'ensmronspna — KpUTEpU CaMOIIPOU3BOJIBHOIO IIPOTEKAHUS PEAKLUUN MPHU
MOCTOSTHHOM 00beMe, CBOOO THAsI DHEPT U CUCTEMBI, YaCTh BHYTPEHHEH SHEPIHH, KOTOpas
MOJKET OBITh U30TEPMUYECKH TPEBpaIleHa B paboTy

Oueprus ['m60ca — Kkpurepuil caMOIPOU3BOJILHOTO MPOTEKAHMsI Tpoliecca Mpu H30apHo-
U30TEPMUYECKUX YCIIOBUSAX.

MakcumanbHas paboTa M XMMHUYECKOE CpPOJCTBO. YPAaBHEHUS H30TEPMbl XHUMHUYECKON
peakuuu Bant-I'odda 11t n306apHO-M30TEPMUUYECKUX M M30XOPHO-U30TEPMUUECKUX YCIOBUM.

6.

XUMUYECKUH MOTEHIHAT — QYHKLHUS COCTOSHUS, IPUMEHsIeMast IPH OMTMCAHUU COCTOSIHUS
CHCTEM C TIIEPEeMEHHBIM YHCIOM 4YacTUIl. XHUMUYECKUH TOTEHHHMad — (QyHKIuS,
oIpeieNiAoNIasl HampaBlieHUe M TpeJesl CaMONpPOHM3BOJILHOIO TMEpexoaa IaHHOTO
KOMIIOHEHTa W3 OJHOMW (ha3bl B JPYTyIO NMPH COOTBETCTBYIOLIMX MPEBPALICHUAX (ITyTeM
UCTIapEHMsI, PACTBOPEHUS, KPUCTAIM3AIMA U B3aUMOACHCTBUs). CaMONpOU3BOILHBII
nepexo] KOMIIOHEHTa BO3MOXEH M3 (Dasbl, /Ui KOTOPOW €ro XMMHUYECKUX MOTEHIIHAI
6oubiie B (hazy, re OH MEHbIIIE, 10 BRIpAaBHUBAHUS UX 3HAUeHUH B 00enx (azax.

Pa3znen 2. ArperaTHble COCTOSIHHSI BelIECTB

1. I'a3bl, ra30BbI€ 3aKOHBI, YPAaBHEHNUE COCTOSIHMS McanbHOro raza. Kunernueckas teopus
ra3oB, OCHOBHOE ypaBHEHHE KMHETHUYECKON TEOpUH Tra30B. AOCOIIOTHAs TEeMIIepaTypa HIeabHOrO
rasza Kak CTaTUCTUYECKasl BEJIMYMHA.

2. OOmas xapakTEepUCTHKA >KUIKOTO COCTOAHUS. McmapeHue, KOHAEHCAlMs, JaBJICHUE
HACBIIICHHOI0 11apa, TeMIIepaTypa KUIICHUS.

3. XapakTepucTHKa BEIIECTB B TBEPIOM COCTOSHMM. Kpucramimyeckue u amopgHbIe
BelecTBa. MIoHHbIE, aTOMHBIE, MOJIEKYJIIPHBIC, METAJUIMYECKUE KPUCTAIUINYECKUE PELIETKH.
TemoeMKoCTh ra3oB, JKUJIKOCTEN U TBEpAbIX BeulecTB. 3akoH Knomnmna-Heiimana.

dazoBbie paBHOBecHs. [loHATHS: (a3a, KOMIOHEHT, HE3aBUCUMbIE KOMIIOHEHTBI, CTETIEHU
cBOOO/IbI, MOHOBApHAHTHAs, JUBapUAHTHAs CHCTEMBbI, TpoiiHas Touka. [IpaBuino ¢a3. dazoBbie




nuarpammel. YpasHenue Knaiinepona — Kiaysuyca, Xxapakrepusyroliee 3aBUCUMOCTb TEMIIEPATYPhbI
¢azoBoro nepexosa ot AaBICHUS B OJTHOKOMIIOHEHTHOH CHCTEME.

Tepmuueckuit anamu3. A) JluarpaMma COCTOSIHMSI CIUIaBa, COCTOSLIETO M3 CMECU
UHIUBUAYAIbHBIX KOMIIOHEHTOB. b) Jluarpamma cocTosiHuS Ui CIUIABOB C HEOTPaHMYEHHOU
PacTBOPUMOCTBIO B TBEPAOM cOCTOsIHUM. B) /lnarpaMma cocTosiHUS AJisl CIJIABOB C OIPAHHMYEHHOMN
B3aMMHOM pacTBOPUMOCTBIO B TBEpAOM cocTostHuH. [) Jluarpamma cOCTOSIHMSI 7Sl CIUIaBOB,
00pa3yIoMNX XUMHUYECKUE COSTUHEHMS.

Pasnea 3. PacTBopbl

Momnekynsipasie pacTBOpbl. CBoicTBa pa30aBICHHBIX MOJIEKYJISPHBIX PAaCTBOPOB. 3aKOH
Paynd. IloHmxeHnne temmnepaTypbl 3aMep3aHusl U MOBBIIIEHUE TEMIIEpATypbl KUIIEHUS PAacTBOPOB.
Ocmoc. N3mepenne ocMoTuyeckoro aasieHus. 3akoH Bant-I'odda.

PactBopsl anektponuroB. Teopust C.Appenuyca. Teopust paz0aBiieHHBIX pacTBOPOB
CHJIBHBIX 3JeKTpoiuToB J[lebas — Xrokkens. AktuBHOCTh. MoHHas cuima pactBopa. Popmyna
npenenbHoro 3akoHa /{ebas — Xtokkerns.

Pa3znen 4. dnekrpoxumust

Tema 1. DneKTponpoOBOAHOCTH PACTBOPOB. Y IeNbHAsl, PKBUBAJIEHTHAS AIEKTPOIPOBOJAHOCTD.
OKBHMBAJICHTHAsl 3JEKTPOIPOBOAHOCTh TPU OECKOHEUYHOM pa3z0aBiieHUH. 3aKOH HE3aBUCHUMOIO
nsrxeHus HoHOB (Konbpaymia). IIpakTuyeckoe MpUMEHEHHE AIEKTPOINPOBOIHOCTH.

Tema 2. DOnekrpoxumuueckue mpouecchl. [loHaTHe 00 3IEKTPOJHOM MOTEHIUATIE.
lNanbBanmyeckuii anemMenT. MsMepenue 3JIeKTpOAHBIX TOTCHIMANIOB. TepMOIMHaMUKa dJIEKTPOIHBIX
mporeccos. YpasHeHue HepHera.

Knaccugukanus 35mekTpooB (IIepBoro, BTOPOro poja, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
HMOHOOOMEHHbIE). MeMOpaHHbIE TEXHOJIOTHH.

DNEeKTPOXUMHYECKHE e (XMMUYECKHe, KOHIIEHTPAI[MOHHBIE C IEPEHOCOM U 0e3 mepeHoca
noHoB). M3mepenne D/1C ranbBaHUUECKUX 3JIEMEHTOB.

XHWMHUUYECKNE UCTOYHUKU TOKAa (TajgbBaHUYECKHE DJIEMEHTHI, aKKyMYJSATOPbI, TOIUIMBHBIE
3JIEMEHTBHI).

Kuneruka asnextpoanbsix mnpoueccoB. Ilonspuszauust snextponos. YpaBHenue T. Dpueit-
I'py3za u M. @onbmepa. IlepenanpskeHue Bogopoa.

Tema 3. Koppos3us wmetamioB. Xumudeckas KOppo3usi(ra3oBas). ODIEKTPOXMMHUYECKAs
Koppo3usi. Bonopoanast u kucnoponHas nonspusanus. [laccuBHOCTh MeTaioB. 3aliura METAIIOB
OT KOPPO3UU. DIEKTPOXUMHUYECKas 3auuTa (KaToaHas, MPOTEKTOpHasi, aHOJHAas), JIETMPOBAaHUE
CIUIaBOB, W30S IMOBEPXHOCTU (KPAaCKH, JaKd, TPYHTOBKH, 3MaJ¥, MOJMMEPHBIE IOKPBITHS),
WHTUOMPOBAHUE CPEJIBI.

OnexTponu3. DNEKTPOJIM3 pacIulaBOB U pacTBOpPOB. 3akoHbl Papanes. Brixon mo Toky.
IIpuMeHeHue dneKTpoinsa.

Pazgen 5. XumMuueckass KHHETHKA U KAaTaJIU3

Tema 1. Cxopocts peakuuu. [IpocTbie U cinoxHble peakuuu. MoJeKyJIsIpHOCTb PEAKIUil.
Kunerunka npocTsix peakiuil. YacTHble KMHEeTHYECKUE OpAaKkU. KuHeTHueckue ypaBHEHHsI peaklui
HYJIEBOTO, TIEPBOTO M BTOPOro mopsaka. OnpeneneHue nopsaKa peakiiui croco0oM MOJCTaHOBKH,
rpaMuecKuM METO/IOM.

3aBUCUMOCTb CKOpPOCTH pEaKLMM OT TeMmIeparypbl. YpaBHeHHe AppeHuyca. Teopus
[IEPEXOHOT0 KOMILIEKCA.

CrnoxHple peakuuu, COCTOALIME M3 IOCJIEIOBATENIbHBIX CTaAMH, COCTOSIIIME UX
MapaJuIeIbHbIX PEaKIIHA.

Tema 2. IlenHble HEpa3BETBICHHBIE U PA3BETBICHHBIE PEAKLIUU.

dortoxumuyeckue peakuuu. IlepBoiii 1 BTOpoii 3akoHbl (poToxuMuu. @OTOCEHCHONTH3AIIHSL.

Karanus. 'omoreHHslii 1 rereporeHHbIi kKatanu3. KuHeTnka rereporeHHON KaTaluTHYECKON
peakuuu.



3.4 TemaTrnka ceMHHAPCKUX/MPAKTHYECKHX U JIa0OPATOPHBIX 3aHATHI

3.4.1. CeMnHapcKHne/MpaKTHYEeCKHE 3AaHATHS

1. Pemiennie pacueTHbIX 3a/1a4 1O TeMe: « XUMHUECKasi TEPMOIMHAMUKAY

2. Penienue pacueTHbIX 3a/1a4 MO TeMe: «ArperaTHoe COCTOSIHHE BEIIECTBY
3. Pemienne pacueTHbIX 3a/1a4 1o TeMe: «PacTBopbi»

4. PemeHue pacyeTHBIX 33J1a4 110 TeMe: « DIEKTPOXUMHUSD»

5. PemieHue pacueTHbIX 3a4a4 10 TeEME: «XUMHYECKast KHHETUKA U KaTaJIU3»

3.4.2. JIaGopaTopHbIe 3aHATHS

Tewma 1. BBenenue. Xumuueckasi TepMOJUHAMUKA

Jlabopamopnas paboma Nel. Texuwuxa 6ezonachocmu npu pabome 6 XUMUYECKOU
nabopamopuu. 3HAKOMCmME0 ¢ 1a6OPAMoOPHLIM 000PYO0BAHUEM.

Jlabopamopnasa paboma Ne2. Onpedenenue meniomuvl HEUMpanu3ayuu U KOHYEHMpayuu
UCNONb308AHHOU KUCTIOMDbL.

Tema 2. ®a3oBble paBHOBECUS

Jlabopamopnas paboma No3. Tepmuueckuii ananuz cucmemvl HAYMAIUH — QeHo.

Tema 3. MonekynsipHble pacTBOPbI

Jlabopamopnas paboma Ne4. Onpedenenue MOAAPHOU MACCHl Beujecmaea nymem usmepeHus
memnepamypsl KUNeHus pacmeopa (0YinuoCcKonus,).

Tema 4. DneKTponpoBOAHOCTh PACTBOPOB

Jlabopamopnasa paboma Ne5. Onekmponpogooumocms pacmeopos CUNbHLIX U CLaAOblX
INEKMPOIUMO8.

Tema 5. Dnexrponus

Jlabopamopnas paboma Ne6. Dnekmponus pacmeopos 31eKmpoaumos.

Tema 6. Xumuueckasi KHHETHKA

Jlabopamopnasa paboma Ne7. Onpeoenenue KuHemuuecko2o NOpsAOKd peakyuu OKUCLeHUs.
UOHA 1100a NEPOKCUOOM 8000POOA.

Jlabopamopnasa paboma Ne8. Onpedenenue KOHCMAHMbL CKOPOCMU Peakyuu UHEEpCUl
€axapo3vi ¢ NOMOWbIO NOAPUMEMPA.

3.5 TemaTrnka KypcoBBIX IPOEKTOB (KypCOBBIX pador)
KypcoBble paboTsl HE MperyCMOTPEHBI

4.  YuyedHO-MeTOAMYeCKOe U HH(POPMAINMOHHOE 00ecTieYeHne

4.1 OcHoBHas JuTEpaTYypa

1. MapteinoBa T.B., Kostoxun C.A., ApramonoBa W.B. ®usmnueckas xumus u (QpU3HKO-
XUMHUeckue Mmetonsl aHamu3a. [Ipaktukym. MockBa: Mockosckuii Ilomurex, 2021. Tekcr
anekTpoHHbId. 309 c.

4.2 JlomosHMTeJIbHAA JIUTEPATypa

1. Kpatkuii cnpaBounuk ¢usuko-xumuueckux Benuuud/ Ilox pex. A.A. PaBnens, A.M.
[TonomapeBoii.- C-I16.: 1999.- 232 ¢

4.3 DjaekTpoHHBbIE 00pa30BaTe/IbHbIE PeCypPChI
1. https://online.mospolytech.ru/course/view.php?1d=647



https://online.mospolytech.ru/course/view.php?id=647
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S. MartepuajibHO-TeXHHUYECKOe o0ecredeHmne

Aynutopun u nabopatopun Kadeapsl «Xumbuorex» AB 4506a, AB 45066 o6opynoBaHbl
KOMIIBIOTEPHOM U MPOEKTHON TEXHUKOMU.

Jlns mpoBeieHUs: J1abOpaTOpHOrO MpaKTHKyMa Ha COBPEMEHHOM YPOBHE IPH BBITOJHEHHU
1a00paTOpHBIX PadOT MPEAYCMOTPEHO UCIIOIB30BAHUE CIIEAYIOIIEr0 000PYI0BAHUS:

Ob6opynoBanue AynuTopus
[ka¢ cymuIpHO-CTePHIN3aIUOHHBIN 5404b
Memmert

[Tnutka snexTpuyeckas gadopaTopHas 5406A
Rommelsbacher RK 501

Muxkpoautposas nunerka 2-20 MK
Muxkpoautposas nunerka 10-100 Mxa
Muxkpoautposas nunerka 100-1000 Mxa
JlaGopatopHass ycraHoBka: OmpeneneHue MOJIEKYJIApHOH  Macchl | S406A
noJuMepa ImyTeM U3MEPEHUs BI3KOCTH
Phywe Systeme GmbH

JlaGopatopHast yctaHoBka: OmnpeeneHne SHTaIbINKA HeHTpaIn3aun 5406A
Phywe Systeme GmbH
JlaGopatopHas ycranoBka: OnpesiefieHle SHTAIbINU IJIaBJIeHUs yucToro | 5406A
BEIIECTBA

Phywe Systeme GmbH
JlaGopatopHast yctaHoBka: OrmpeneneHue MOJSIPHBIX Macc myTeM | 5406A
WU3MEpeHUsl TOUKU KureHus (D0yI0CKomus)
Phywe Systeme GmbH

JlaGopatopHast ycranoBka: OnpezneneHne MOJISIPHBIX Macc mocpeacTBoM | 5406A
M3MEepeHus TOUKH 3amep3anus (kpuockonus) Phywe Systeme GmbH
JlaGopatopHas yctanoBka: [Ipouecc xpomartorpapuueckoro pazuenenus: | 5406b
ra3oBas xpomarorpadus
Phywe Systeme GmbH
JlaGopatopHasi ycTaHOBKa: 3aBUCUMOCTh IIPOBOAMMOCTH OT TeMIiepatypsl | 5406A
Phywe Systeme GmbH
JlaGopatopHass ycraHoBka: IlpoBomumocTs CHIBHBIX U chadeix | 5406b
AIIEKTPOJIUTOB

Phywe Systeme GmbH
JlaGopatopnast ycraHoBka: [lormomenue cBera (cmektpockomusi B | 4107A
BUJMMOH U yJIbTpaduOJIETOBOM 001aCTAX CBETA)
Phywe Systeme GmbH

JlaGopatopHas ycTaHoBKa: Xpomarorpaduueckue nporeccel pasaenenus: | 5406b
ToHkocnoitHas xpomarorpadus (TCX)
Phywe Systeme GmbH
JlaGopatopHass yctaHoBka: Ompenenenue Bs3KOCTH KuakocTH ¢ | 4107A
MOMOIIIBIO BUCKO3UMETPA € MaIAI0IINM [HIAPHUKOM
Phywe Systeme GmbH

JlaGopatopHast yctaHoBka: OmpeneneHue Bs3KOCTH ¢ moMmoursio | 5406A
POTAIIMIOHHOTO BUCKO3UMETpPa
Phywe Systeme GmbH
JlaGopatopHast pabora: OmnpeneneHue IIOCKOCTH MOJSAPU3ALUMU BOAHBIX | S406A
PacTBOPOB C MOJIIPUMETPOM
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Phywe Systeme GmbH

Kommrekr JlarunkoB xumuueckux Cobra 4 5406A

Phywe Systeme GmbH

Juctumstop 5405

GFL 2001/4

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

Tepmocrat ¢ BanHo# oTKpbITOro Tumna Lauda Dr. R Wobser GmbH 5406A
MarnutHas Memmanika ¢ nogorpesom Heidolph Instruments GmbH 5406A, 54065

6. MeToauueckue peKOMeHIANH

6.1 Meroanueckue peKOMEeHIAUM JISl IPENOAABATEJIA 0 OPraHU3ANNH
o0yueHus

Metoauka mnpenojaBaHus — AUCHUIUIMHBL  «Dusmyeckas XUMMS» U peanu3anus
KOMIIETEHTHOCTHOIO IOAXO0Ja B M3JIOKEHUMM U BOCIPHUATHUM MaTepuajla IMpeaycMaTpUBacT
UCTOJb30BAHME CIEAYIOMIUX AaKTHBHBIX M HMHTEPAKTUBHBIX ()OPM TPOBENEHHSI T'PYMIOBBIX,
WHIVBUAYAIbHBIX, Ay AUTOPHBIX U BHEAYJUTOPHBIX 3aHATHUI:

- YTEHHE JIEKIIMH C MCIIO0Ib30BAHUEM MHTEPAKTUBHBIX CPEACTB HAIJIJHOCTHU (IIPE3ECHTAIUH,
BUJICOMIIBMBI C IEMOHCTpALIMEH XUMHUYECKOTO SKCIIEPUMEHTA);

- BBIMOJIHEHUE CTYJIEHTAMU HHIUBUAYaJbHBIX CaMOCTOSATENBHBIX paboT u  paboT
71a00paTOPHOTO MPAKTUKYMA.

[IpenycMoTpeHa BO3MOXXHOCTH HCIIOJIb30BAHMS AICKTPOHHOTO OOyUYEHHs, AUCTAHIIMOHHBIX
oOpazoBaTenbHBIX TexHONOTUH. Bce marepuansl pazmematorcss B C[IO Mockosckoro Ilonutexa
(https://online.mospolytech.ru).

6.2 MeTozmqecmle YKazaHust QJaist Oﬁy‘lalOHlI/IXCﬂ 10 OCBOCHHUIO JUCHHHUIIIMHBI

B mpornecce 00ydeHHs: MCTIONB3YIOTCS CIEIYIONIUE OICHOYHBIE (POPMBI CAMOCTOSTEILHON
paboThI CTYAEHTOB, OIICHOYHBIE CPEJICTBA TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHBIX
aTTeCTaLUM:

1) KOHTpOJIBHBIE BONPOCHI,

2) UHAMBUAYaJbHbIC 3aJaHUs,

3) mOAroTOBKA M 3alUTa J1a00paTOpHBIX padoT,

4) TectroBble 3a1aHus B cucteme LMS.

[To pe3ynpTaTaM BBINOJIHEHHUS WHAMBHIYaJbHBIX CAMOCTOSTEIBHBIX PabOT, MPOBEPSIEMBIX
IperojiaBaTeNieM, BBIMOJHEHUS W 3alldTa BCeX JIA0OpaTOpHBIX paboT, TPOXOXKIACHUS
MIPOMEKYTOUYHBIX TECTOB B cucTeMe LMS CTyJeHTy BBICTaBIsIeTCS 3a4eT.

7. DoH/I OLICHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJIS U OLICHUBAHMA Pe3y/IbTATOB 00yYeHHUSs

[TpoMexyTouHas arTecTanus oOydaromuxcs B ¢opMme 3auéra IPOBOAUTCS MO Pe3yJsibTaTaM
BBITIOJIHEHUSI BCEX BHJIOB Y4eOHOH palOThI, MPEeIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JaHHOM
JUCLUILINHE, [P 3TOM YUYUTBIBAIOTCSA PE3YJIbTAaThl TEKYILIETO KOHTPOJIA YCIIEBAEMOCTH B TEYCHUE
ceMecTpa. OLeHKa CTENEHU JOCTHKEHUs 00yUaroluMcs IIAHUPYEMBIX PE3yJIbTaToB 00Y4YEHUs IO
JUCLMILIMHE IIPOBOAMTCA IIPENOJABATENEM, BEIYIIUM 3aHATHA METOAOM JKCIIEPTHOM OueHKH. 1Io
UTOraM IPOMEXKYTOYHOM aTTeCTalUy M0 AUCLUIUIMHE BBICTABIIICTCS OLEHKA «3aYTEHO» WM «HE
3a4TEHO».
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K mpomexyTouHOM aTTecTanuu OMYyCKAlOTCA TOJIbKO CTYACHTHI, BHIMOJIHUBIINE BCE BUIbI
y4eOHOU paboThl, MPeayCMOTPEHHBIC paboyeli MporpaMMon Mo AUCHUTIINHE « DU3NYecKass XUMHUS)
(MpOMEXXYTOUHBIE TECTUPOBAHUS, BBIMOJTHCHWE W 3alllUTa JIA0OPATOPHBIX padOT, BBHIMOITHCHHE
WHJIMBHUIYyaIbHBIX 3a/IaHUM ).

7.2 lllkaja U KPpUTEPHUHU OLICHMBAHUSA Pe3YJIbTATOB 00YUYCHHUS

HIxana

Onucanne

OLIEHKH
BrimonHeHs! Bce BUIBI y4eOHOH paboThl, TPeIyCMOTPEHHbIE YUeOHBIM
rw1aHoM. CTyJIeHT TEeMOHCTPUPYET COOTBETCTBUE 3HAHUMN, YMEHHUH, HABBIKOB
MPUBEICHHBIM B TaOJIMIIAX IMOKa3aTesel, onepupyeT NpruoOpeTeHHBIMU
3HAaHUSIMH, YMEHUSMH, HAaBBIKAMHU, TIPUMEHSIET UX B CUTyalUAX

3auTeHo

MOBBIIIEHHON CIIOKHOCTHU. [Ipr 3TOM MOTYT OBITH JOMYIIECHBI
HE3HAYUTENIbHBIE OITMOKH, HETOUHOCTH, 3aTPYJHEHUS IPU aHATTUTUYECKUX
onepanusx, IEPEeHOCE 3HaHUN U YMEHUH Ha HOBBIE, HECTAHIaPTHBIC
CUTYaLUH.

He BoinonHeH oauH Uiy 6ojiee BUJOB yueOHOM paboThl, TPEIyCMOTPEHHBIX
yueOHbIM m1aHoM. CTyIeHT JeMOHCTPUPYET HETIOJIHOE COOTBETCTBUE
3HaHUH, YMEHUH, HABBIKOB NIPUBEICHHBIM B TAOJIHIIAaX IMOKa3aTenei,

He 3auteno JOMYCKAIOTCS 3HAUUTENIbHBIE OIIMOKH, IPOSBIISAETCS OTCYTCTBHE 3HAHUIH,
YMEHUH, HaBBIKOB IO Psi/ly MOKa3aTelNei, CTYJeHT UCTIBITHIBACT
3HAYUTENIbHBIC 3aTPYJHEHHUS TIPU ONIEPUPOBAHUM 3HAHUSAMHU U YMEHUSAMHU
IIPU UX MIEPEHOCE Ha HOBBIE CUTYAIIHH.

7.3  OueHo4yHble CpeCTBa

7.3.1. Tekywyuii konmpono
Ilepeuens oyenounvix cpedcme no oucyunaune « Puzuueckas Xumusny

HaumenoBanue [IpencraBnenue
Kpatkas xapakrepuctrka OLIEHOYHOTO Cpeji-
No OC | onieHOUHOTO OLICHOYHOTO Cpeji-
CTBa
CpEACTBA ctBa B DOC

Paznnuaror 3amauu ¥ 3a1aHU:
a) peNpPOAYKTUBHOTO YPOBHS, ITO3BOJISIOIINE
OILICHUBATh U JUATHOCTUPOBATH 3HAHME (DaK-
TUYECKOTO MaTrepuaa (6a30Bble  TOHSITHSI,
ITOPUTMBI, (DaKThI) U YMEHHE MTPABIIIBHO HC-

M0JIb30BATh CIIEIMAJIbHBIE TEPMUHBI U TTOHS-
PasnoyposHe-

TS, y3HABaHUE OOBEKTOB M3y4YeHHs B pamKkax | KomIuiekT paszHo-
1 BbIC SAIATH 1 ONPEACIICHHOTO pa3/ieiia IUCLUIIIUHBIL; YPOBHEBBIX 33/1a4 U
?;ggl){ﬂﬂ 0) PEKOHCTPYKTHUBHOTO YPOBHSI, IO3BOJISIFO- | 3aJaHUIA

1[Me OIICHUBAaTb U JUArHOCTUPOBATH YMEHHS
CHUHTE3UPOBATh, AHAIM3UPOBATH, 0000IIATH
(baKTHUECKUIl M TEOPETHUYECKH Marepuai C
dbopMynupoBaHHEM KOHKPETHBIX  BBIBO-
JIOB, YCTAHOBJICHUEM [PUYUHHO-CIIEICTBEH-
HBIX CBSI3EH;
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B) TBOPYECKOT'O YPOBHS, O3BOJIAIOLINE OLie-
HUBATh U AUATHOCTUPOBATH YMEHHUSI, UHTE-
IpUpPOBaTh 3HAHUS PA3TUYHBIX 0ONacTel, ap-
T'YMEHTHPOBATh COOCTBEHHYIO TOUKY 3PEHHUSI.
CpencTBo KOHTPOJIS, OpraHU30BaHHOE KaK
crienuanbHas 6ecesia me1arornyeckoro pa-

YcrTHbI onpoc, | OOTHHKA ¢ 00y4alOUIMMCsI Ha TEMBI, CBS3aH- Bormpocs! o
2 cobecejoBaHUE, | HbIE C U3y4yaeMOM JUCIHUITIIMHOM, U paccuu- TeMam/pazaenam
(YO) TaHHOE Ha BBISICHEHHE 00beMa 3HaHUM, 00y- | JUCIHUILIAHBI

YAIOIIEroCs 110 ONPEICICHHOMY pa3Jielny,
Teme, mpobyeme u T.11.

Cucrema CTaHIapTU3UPOBAHHBIX 3aJaHUH,

3 Tect MI03BOJISIIOIIAs. aBTOMATU3UPOBATh poueaypy | @oHa TECTOBBIX 3a-
(T) M3MEpEHHUsl yPOBHS 3HAHUM U YMEHHI 00yda- | maHuit
IOLIErocs.

IIpumepbl pa3HOYPOBHEBBIX 32124 M 3aJaHHUI 110 TeMe «JIeKTPOXUMHUS»
3aganue 1. B coeauHeHNM ¢ KaKUM IOJIy3JIE€MEHTOM YKa3aHHBIN 3JeKTpoJl OyAeT aHoaoM?
Hanumure ypaBHEeHUs COOTBETCTBYIOLIUX ITOTYPEAKIIMA.

Ne BapuanrTa DnexTpoa [TonyanemeHTsl
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 AUAP" Mg/MgZ", Cr/Cr”
12 Ag/Ag" Pb/Pb>, He/Hg™"
13 Hg/Hg*" Au/Au*’, Ni/Ni**
14 Fe/Fe** Pb/Pb*", Mn/Mn?**
15 Co/Co** Zn/Zn*", Cu/Cu*"

3azanue 2. Pemmnre pacueTHyo 3a1auy.

1. Bopluuciaure mNOTEHIMAN CepeOpSHOTO SJEKTpoJa B HACHIIEHHOM pactBope AgBr
(ITP=6-10""%), comepxamero 0,01 mons/1 KBr.
2. Paccunraiite anekTpoaHbIi noteHman maraus B 0,1 M pactBope ero comu.

3. PaccuuraiiTe 37M€KTpOJHBIM MOTEHLMAN LIMHKA B PacTBOPE €ro COJM C KOHLEHTpauuen
HoHOB Zn>"0,01 Momb/m.

4. Paccuntaiite anekTpoanbii noreHuan maprasma B 0,001 M pactsope ero coun.
5. Paccuuraiite anektpoaHblil noteHuman xpoma B 0,1 M pactBope ero conu.

6. Beramcnure moTeHIIMan CBUHIIOBOTO AJIEKTPO/Ia B HACKIIIIEHHOM pacTBope PbBr(ITP=9-10"
%), ecu KoHIEHTpalMs HOHOB Br™ B pacTBope paBHa | MOIB/II.

7. KakoB noreHuan BOAOPOIHOTO AnekTpoaa npu pH 3,57

8. Paccuuraiite snexTpoanblil norenuuman xene3a B 0,001 M pactBope FeSOa.

9. Paccuuraiite snexktpoanbiii noteHman nunka B 0,1 M pactBope Zn(NO3)s.
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10. BpruucnauTe KOHLIEHTPALMIO HMOHOB BOJIOpPOJA B PACTBOPE, B KOTOPOM IOTEHIHUAI
BOJIOPOJAHOTO 3JIEKTPoAa paBeH —82 MB.

11. Paccuuraiite 51eKTPOHBINA MOTEHIMAN PTYTH B PacTBOpE, KOHIEHTpauus noHoB Hg*'s
koTopoM pasHa 0,001 moms/i.

12. Paccuuraiite 3nexkTpoubiii noreHuuan Mapradua B 0,01 M pactsope MnSOu.

13. KakoB notennuan menuoro snekrpoaa B 0,01 M pactope CuSO4?

14. Paccuuraiite 3meKkTpoaHbIi moTeHnuan kodansra B 0,001 M pactBope ero comu.

15. Beruncnure noTeHIMaN cepeOpssHOro IEeKTpoaa B HackleHHoM pacTtBope AgCl
(ITP=1,6-10"'%), ectu KOHLIEHTpaLUs HOHOB XJI0pa B pacTBope pasHa 0,1 MOJIB/I.

3apanue 3. PaccraBbre K03 GUIIMEHTHI B cxeMe peakiuu. OleHuTe BEpOsSTHOCTD
IIPOTEKaHHUs Mpoliecca B YKa3aHHOM HaIlpaBJIEHUU IIPU CTaHAAPTHBIX yCI0BUsIX. OTBET
MIOATBEPANTE PACUETOM.

Ne Cxema peakuuu
BApPHAHTA
1 H>SeOs+HI—>1>+Set+H,O
2 NaClO4+KI+H>SOs—NaCl+I>,+K>SO4+H,0
3 NaClO3+KI+H,O—>NaCl+1,+KOH
4 KMnQO4+FeSO4+H>SO4—~>MnSOs+ Fex(S04)3+K>S04+H20O
5 K>CrO4+KCI+H,0—Cr(OH);+KOH+Cl,
6 KBrOs;+KBr+H>SO4—Br+K>SO4+H>0
7 KCl103+FeCl,+HCl—FeCls+K CI+H,O
8 NaBr+K>Cr207+H2SO4—Cr2(S04)3+Bra+K>SO4+Na> SO4+H- O
9 SnCl,+HNO»+HCl—SnCl4+NO+H>O
10 NaBr+MnO,+H>SO4—>MnSO4+Br;+Na>;SO4+H>O
11 HCI+MnO;—MnCl+Cl+H,0
12 KBr+KCIO+H>O—KCI+Br,+KOH
13 K>Cr207-KNO2+HNO3—Cr(NOs)3+ KNO;+H,O
14 Cr(OH)3+Cl,+NaOH—Na>CrO4+NaCl+H,0
15 KCl103+FeCl,+HCl—FeCls+K CI+H,O

3ananue 4. Pemnre pacuerHyro 3aaady.

1. Beraucnere DJIC snemenTa, coctosmero u3 Zn B 0,1 M pactBop ZnSO4 u Pb B 0,02 M
pactBope Pb(NO3),. CocTaBbTe CXEMY AIIEMEHTA.

2. Ilpu xaxou xonyenmpayuu uonos xpoma 3/]C snemenma, cocmagienHozo u3 Xxpomosozo u
CMAHOAPMHO20 YUHKOBO20 1eKmpooda, Oydem paser (?

3. Yemy paBen D/]C raibBaHMUYECKOTO 3JIEMEHTA, COCTABICHHOTO U3 CEPEOPSHOTO IEKTPOIa
B 0,1 M pactBope AgNO3 1 CTaHIapTHOTO BOJOPOIHOTO AIEKTpoaa?

4. Paccunraiite 3/1C raibBaHUYECKOTO AJIEMEHTA, COCTOSIIETO U3 HOPMAIBHOI'O BOJIOPO/I-
HOTO0 3JIEKTPOJa U BOJOPOIHOTO 3JIEKTpoa B pacTtBope ¢ pH=12.

5. DJIC smeMeHTa, COCTAaBJIEHHOro M3 cranaaptHoro Ho/2H' u cBMHLOBOrO 3j€KTpoaa B
pactBope 1 M conu cBuHIa, paBeH 126 MB. KakoB moTeHnnan CBUHIIOBOTO 3JIEKTpoaa?

6. Paccuumatime 3/{C snemenma, cocmagneHno20 uz MeoOH020 U C8UHYOBO20 INIEKMPOO08 6
0,01 M pacmeopax ux conetl.

7. Paccunraitte DJ1C snementa, cocraBienHoro u3 maraus B 0,01 M pactBope ero conu u
cepedpa 0,1 M pactBope AgNO:s.

8. Beruncnure O/1C anementa, cocrosuiero u3 Zn 80,001 M pactBopeZnSO4 1 cTaHAAPTHOTO
BOZOPOJHOTO 3JIEKTPOA.

9. Beruucnure 3/]C MeIHO-IITUHKOBOIO 3JIEMEHTA, €CJIM METAJUIbI ITOTPY>KEHbI COOTBET-
ctBeHHO B 0,1 M u 0,2 M pacTBOphI UX COJIEH.
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10. Paccunraiite 5/1C aremeHTa U3 CTaHJAPTHOTO BOJOPOIHOTO M XPOMOBOTO 3JIEKTPOA B
0,1 M pacTBOpe ero coiu.

11. Paccuuraiite DJIC 3rmeMenTa, COCTaBICHHOTO U3 MAapPraHIeBOr0 U MEAHOTO 3JIEKTPOJIOB B
0, 001 M u 0,1M pacTtBOpax ux coieil COOTBETCTBEHHO.

12. Paccuntaiite D/1C anemenTa, coctaBiaeHHoro u3 maraus B 0,01 M pactBope ero conu u
ceunua B 0,1 M pactBope Pb(NO3)».

13. Yemy paBen 3/1C cBUHIIOBO- IMHKOBOT'O 3JIEMEHTA, €CJIM MeTaJljIbl norpyxensl B 0,01 M
pacTBOpBI CBOUX COJIEH?

14. D]1C snemeHTa, COCTOSIILIETO U3 CTAaHAAPTHOI'O BOJOPOJIHOTO U CBHHIIOBOIO IEKTPOJIOB,
cocraisieT -160 MB. KakoBa KoHIIEHTpaI1s COJIM CBUHIIA?

15. Paccyumatime 3/]C snemenma, cocmagnennozo uz koobaroma 6 0,1 M pacmeope ceoeti
conu u meou 6 0,01 M pacmeope cyrvgpama meou.

3aznanue 5. Hanmcats ypaBHEHMs peaklMi 3J€KTPOIN3a HA MHEPTHBIX JIEKTPOAAx pacijiaBa

COJu:
Bapuant | 1 2 3 4 5 6 7 8
Coup NaCl CaCly CuBr, | MgCl, |KsoS Nal CuCl> | BaBn
Bapuantr |9 10 11 12 13 14 15
Conb MgBr, RbCl NaxS K>Se SrCl, Bal, MnBr;
3ananue 6. HammcaTs ypaBHEHUS pEakIuil SJEKTPOIM3a Ha HHEPTHBIX YIEKTPOIaX PACTBOPOB
CoJIeH:
Bapmuanr | 1 2 3 4 5 6 7 8
Comnu NiSO4 | CaClx CuSOs | NaxSO4 | AgNOs | FeCls Cu(NOs)2 | BaS
K>SOy Ba(NO3)2 NaxCO3 | CrCl3 KNO; Li,SOq4 AI(NO3)3 K>CO3
Bapuant | 9 10 11 12 13 14 15
Conm BaCl, | Na;S CuCl, Mgl CaCl, K>Se Ca(ClO),
LiINO3 | CH3;COOK | NaNO; | KxSOs | KoCOs3 | RbaSO4 | Pb(CH3COO),

3apanue 7. Kakue 13 HOHOB, MMEIOLIMXCS B PACTBOPE, U B KAKOW MOCIIEI0BATEIBHOCTH OyayT
paspsKaThbesl Ha KaTo/e U aHoJe?

Bapuanr Honsl B pactBope Bapuanr Honsl B pactBope
1 SO4*, K, Fe*', CI, Cu** 2 NOs, AI*Y, Sn*', CI', Ni**
3 Be?", CH;COO", HY, Pb?*, I 4 Mg?', I, Cr*', S04, Cu**
5 S*, H', CI, POs*, Na* 6 SO.>, Hg?', Co*', NOy’, Na*
7 NOs, Fe*', H, I, Br 8 CH;COO", Pb*", K, CI', Ni**
9 Zn*', ClO3, 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', CH;COO’, K" 14 ClO4, Na', Br, Zn**, Cu*’
15 Ni%', SO+, A", Rb", Br

3aznanue 8. Pemmre pacueTHyo 3a1auy.

1. Kak m3MeHsATCS Macchl MEIHBIX KaToJa W aHOJa, €CIM uYepe3 pacTBOp Cyibdara Meau
IIPOITYCKaTh 3JEKTPUUECKUN TOK criloil 1,5 A B Teuenue 3 yacos?

2. Kakoe KOTMYECTBO 3JEKTpHUYECTBa MOTpeOyeTcst sl BBLACICHUS M3 PacTBOpa CEPHOM
kucioTel 20 r Bogopoaa?

3. 3a 10 munym uz pacmeopa niamunogou coiu mok cunou 5A evioenun 1,517 e memanna.
Onpedenume MONAPHYIO MACCY IKBUBATIEHMA NAANUHbI.

4. Ckonbko BpeMeHu norpedyercs st ocaxkaenus 100 r ceunna u3 pactsopa Pb(CH3COO);
TOKOM CHJION 3 A?
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5. Uemy paBHa SKBUBAJICHTHAsl Macca KaJMus, €CIM JUIsl BBIAEIEHUS 1 I ero U3 pacmiiaBa coju
HaJ0 NpOIyCTUTH yepe3 pacTBop 1717 Ki anextpuuecrsa?

6. Kakoe konnyecTBo >neKTpudecTBa nmorpedyercs A noiaydenus 1, 28 Kr yucToit menu u3
pactBopa ee conu?

7. CxonbKO BpeMeHH noTpedyercs i nosyueHus 10 J1 Kuciaopoaa 31eKTPOIHM30M pacTBOpa
NaOH npu cune Toka 2A?

8. CkoJIbKO BpeMeHH MoTpeOyeTcs 1Isl MOJIydeHus 2 MoJIel BOIopo/ia pH cuiie Toka 4 A?

9. Uepes pactBop cynbdara Hatpus B TeueHue 10 MuHyT npomnyckanu Tok cuioit 0,5 A. Kakue
NPOAYKTHl U B KaKUX KOJHMUYECTBAX OOpa3ylOTCs Ha IUIATHHOBBIX KaTOAE WU aHOJE (AJIEKTPOAHBIC
MIPOCTPAHCTBA pa3/eeHbl quadparmoii)?

10. Tok cunoit 2 A Belensier u3 pactsopa xjopuza 3onota(lll) B reuenne 1 gaca 4,905 r
30J10Ta. BpIuncanTe SKBUBAJIEHT 3TOT0 METaJIa.

11. Kakas macca cepeOpa BBIIEIUTCS MPH MPOXOKJICHUU TOKa CUJIOW 6 A dyepe3 pacTBOp
AgNOs B reuenuu 30 MuHyT?

12. Tlpu mpoxoxaeHuu 4epes pactBop NaOH B Teuenwe 2 MuHYT Bhlaenmnoch 30 cm®
BOJOpoAa npu H.y. Hailinure cuiy Toka.

13. IIpu npoxoxaenuu Toka cuioi 0,5 A 3a 1 yac u3 pacrsopa CuSO4 Beigenunocs 0,5927 r
Meau. OnpeaenuTe MOISIPHYO MacCy SKBUBAJIEHTa MEIH.

14. Kakoii 00beM Kuciaopoaa (H.y.) BBIICIUTCS MPH MPOITYCKaHUU TOKA CHIION 6 A B TeueHHe
30 munyT 4yepe3 Boaublil pactsop KOH?

15. Tok cunoii 1,5 A npoxoaut uepe3 pactBop BiCls B Teuenue 20 munyt. Halinure maccy
Pa3I0KUBLIETOCS JIEKTPOIIUTA.

3aznanue 9. Pemmre 3aiady Ha pacdeT BbIXOJa 110 TOKY.

1. Ipu npoxoxaenun 18000 K smexkrpuuecTBa uepes3 MOAKUCICHHBIH pacTBOp cylbdaTa
HUKEJS Ha KaTOJE BBIACIWIOCH 5 T HUKENSA. BeluncinTe BBIXOA IO TOKY Ul IpOLEcca BbIICIEHUS
HUKeNA U 00beM 00pa30BaBIIEroCs BOJIOPOIA.

2. Beruucnure BBIXOA IO TOKY, ecii U3 pactBopa AuCls B Teuenue 1 gaca npu cuiie Toka 2 A
BBIIEIMIOCE 4,5 T 30J10TA.

3. Tox cunoii 1,5 A Beinenun u3 pacropa CdSO4 3a 40 MuHyT 2 T KaaMusi. Beraucnure BbIXon
10 TOKY.

4. Kakas Mmacca cepeOpa BBIISIUTCS IIPU MPOIMYCKaHUU TOKa cuiioi 3 A yepe3 pactBop AgNO3
B TedeHHne 30 MUHYT, €CJIM BBIXOJ 110 TOKY COCTaBisieT 95%?

5. Beruucnure BBIXOJ 110 TOKY, eciu Tpu nnpoxoxxaeHuu 8000 A-4 anekTpruyecTBa BHLACTUIOCH
4,48 xr xanpius u3 pacmiasa CaClo.

6. CKOJIBbKO MENU BBIAEIUTCS Ha KaToje, IpU NPOINYCKaHUM TOKa cwioil 1,5 A B TeueHue 2
4acoB, €CJIM BBIXOJ] 110 TOKY cocTaBisieT 80%?

7. Ilpu papuHUPOBaHUH MEIH U3 PACTBOPA COJIM BhIAENseTCS 338 T MeIH MPH MPOXOXKICHHH
300 a-y anexTpuuecTBa. Beiuncnnure BEIXOA MOTOKY.

8. BbluncnuTe BBIXOA MO TOKY, €ciad B BaHHe npu cuie Toka 400000 A B TeueHue 5 4
BBIICNUIOCH 72,6 KT MarHus u3 pacruiasa MgCls.

9. Kakas macca cBuHIa BbienuTcs mpu dekrponuse Pb(NO3), B Teuenue 1 gaca npu cume
TOKa 5 A, €ClIi BBIXOJ 110 TOKY cOCTaBisieT 75%?

10. Tok cunoit 3 A BblAENsAET U3 pacTBOpa COiIM Kaamus 3a 1 yac 6 r merayuia. Beruncnure
BBIXO/] 110 TOKY.

11. Ilpu npoxoxaenun Toka cuioi 0,5 A 3a 30 munyt u3 pactsopa CuSO4 Beiienuiocs 0,27
r meau. Onpenenure BbIXO IO TOKY.

12. Kakoit 00beM BOJOPOA BBIICIUTCS MPH MPOMYCKaHUU Yepe3 PacTBOP CEPHOM KHCIOTHI
TOKa CHJION 2 A B TeueHue 2 4acoB, BBIXOJ 10 TOKY cocTaBiisieT 93%?

13. Ilpu mpomnyckanuu Toka cuioi 2,5 A uepes pactBop ZnSO4 B TEUEHUE 2 4aCOB Ha KaTOJE
BBIIETIIIOCH 5,1 T niuHKa. OnpeaenuTte BHIX0 MO TOKY.



14. Beraucnure Maccy HUKEINs, BeLAETUBIIErocs mpu 3iekrponuse NiCl, TokoM 2 A B TeueHHe
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30 MuHYT, €ciiu BBIXOJ 10 TOKY cocTaBisieT 90%.

15.

INEKMPOIUIOM 800bl, eCl 8bIX00 NO MOKY cocmasniem 85%?

3aganue 10. Kakoil 13 HaxoQsmuxcs B KOHTaKTe METAIIOB OyJIeT MMOABEPraThCsl KOPPO3UH B
arpeccuBHOM cpene? Hamuimmre ypaBHEHHsS KaTOTHOTO W aHOJHOTO MPOIIECCOB B a) KUCIOH, O)

HEUTpaJIbHOU cpefax.

Cronvko Kn snexkmpuuecmea nompebyemcsi 0nsi noayuenus 2 monaetl 8000pood

1) nynesoro;
2) mnepsoro;
3) BTOpOrO.

6. izi+kr -
C C

0
1) kuHeTHyecKoe ypaBHEHHE IIEPBOrO MOPSIKA;
2) KHHETUYECKOE YpaBHEHUE HYJIEBOI'O MOPSIKA;
3) KHHETHMYECKOE YpaBHEHHUE BTOPOTO MOPSJIKA.

Bapuant 1 2 3 4 5 6 7
Mertamnet | Fe-Zn [ Pb-Sn | Cd-Co |Cu-Hg |Ni-Sn | Co-Mn | Al—-Ni
Bapuant 8 9 10 11 12 13 14 15
Metamiel | Sn-Cd | Fe-Al [Zn-Ni |[Cu-Pb | Co-Fe |Cr-Mn |Zn-Al | Co-Cr
IIpumep Tecta no Teme «KnHeTnKa M KaTaaus»
1. KoHCTaHTa CKOPOCTH XMMHYECKON pEaKIIMK HE 3aBUCHUT OT ...

1) mpupozb! pearupyrommx BEUIECTB;

2) KOHIIEHTpALUU PEarupyroluX BEUIECTB;

3) TteMmeparypsl.

2. V3amepeHne MHTEHCUBHOCTH TMOTJIOIIECHHS CBETa —

1) pedpaxromerpus;

2) (pOTOINIEKTPOKOIOPUMETPHS;

3) KyJOHOMETpHSL.

3. YacTHbIE KHHETUYECKUE TOPSIKA MOTYT IPUHUMATh 3HAUCHUS:

1) uensie, QPOOHEIE;

2) HyJeBblE€, OTPULIATENBHBIE;

3) Bce BBILIE IEPEUYHCICHHBIE.

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

1) MOHOMOJEKYJISPHOH,

2) OUMOJEKYISPHOMH,

3) TpPUMOJIEKYISPHOM.

5. KoHueHTpawus TMHEHHO YMEHBIIAETCS CO BPEMEHEM B PEAKLIUSAX ...TIOPSJIKA:

7. DHeprust cBeTa JI0JHKHA OBITh MOTJIONIEHA MOJIEKYJION pearupyromero COeAMHEHMs —

1) 3akon I'portryca-/lpeitnepa;
2) 3akoH rTapka u DiHIITEIHA;
3) BTOpOIi 3aKOH (POTOXUMHHU.

8 k= 2,303llg% - KOHCTaHTa CKOPOCTH PEAKIIMH ... TIOPSJIKA.
T

1) wnynesoro.
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2) mnepsoro,

3) BTOpOrO.

9. K pa3BeTBIEHHBIM LIETHBIM PEAKLUSAM OTHOCUTCS PEAKIIUS ...

1) xyopupoBaHHs YII€BOAOPOIOB;

2) ropeHue OCH3HMHA B IBUTATEJIC;

3) B3pBIB BOJOPOJA U XJIOpA.

10. 'eTeporeHHbIN KaTaIUTUYECKUN MPOLIECC MPU BBICOKOM TeMIEpaType MPOTEKAET MO/. . .
1) BHemHenu(Py3MOHHBIM KOHTPOJIEM;

2) KUHETUYECKHM KOHTPOJIEM;

3) BHyTpuaAU(D(Y3MOHHBIM KOHTPOJIEM.
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