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JIner akTyanusanuu padoyeil nporpaMmsl
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1 Lean ocBOeHMS TUCHUIIIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIUHBI « XUMUS» sABIIsieTCs GOPMUPOBAHUE
(GbyHIlaMeHTaJIbHBIX 3HAHUN B 00J1aCTH COBPEMEHHOI XUMUU, BKIIOYAIOIIUX OCHOBHbBIE
MOHSTHSI, 3aKOHBI M 3aKOHOMEPHOCTH, OIMCHIBAOIIME CBOMCTBA XUMHUUECKUX COCTUHECHHIA;
pa3BUTHE HABBIKOB CAMOCTOSATEIBHONU PabOThl, HEOOXOAUMBIX ISl IPUMEHEHHS] XUMHUYECKHIX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
NeSITEIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

JucuumirHa XuMus BXOAUT B 00s13aTEIbHYIO YaCTh Y4€OHOIO I1aHa
00pa3oBaTenbHON IPOrPaMMBI.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIHUILINH/ TPAKTHK:

"Xumus" B 00beMe IporpaMMbl cpeiHel 00111e00pa3oBaTeIbHOM IKOJIbI

3HaHus (yMEHUs, BIIAICHUS ), TOJyYSHHbIE IPU N3YYEHUH JaHHOM TUCIUIUIMHEI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

be3zonacHOCTb XKU3HEACATEILHOCTH

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00y4eHus

B pesynbrare 0CBOCHUS AUCHUILTUHBI (MOTYJIs1)  «XHUMHUs» 00ydatOUIHiACs JOIDKEH
00JIazaTh CIEAYIONIMMU KOMITIETEHIIUSAMMU:

KO)I HHIUKaTopa HH}IHK&TOp JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 Cnoco0OeH pemaTh 3a1a4u NpopheCCUOHATIBHOMN 1eATEIbHOCTH Ha OCHOBE
WCIIOJIb30BAaHUS TEOPETUUECKUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX M TEXHUYECKUX HAYK,
a TaK)Ke MaTeMaTUYECKOro anmnapara

OIIK-1.1 Onpenenser XxapaKTepUCTUKH (PU3MYECKOT0 M XUMUYECKOT0 Tpoliecca
(sIBNIEHMS), XapaKTEPHOT'O JUIsl 00BEKTOB MPO(heCCHOHATBHON
JeSITeIbHOCTH, HA OCHOBE TEOPETHUECKUX U SKCIIEPUMEHTAIbHBIX
UCCIIEIOBAHUI

OIIK-1.2 Hcnonb3yeT TeOpeTHUECKUE OCHOBBI TEXHUYECKUX HAYK TSI
NPUMEHEHHS MHHOBAI[MOHHBIX TEXHOJIOTHI HA PEaIbHBIX CTPOUTEIBHBIX
00BEKTOB

OIIK-1.3 Pemraer nnxkeHepHbIe 3a1a4M C MOMOIIBIO MATEMATUYECKOTO armapara
BEKTOPHOM aJIreOphl, aHATUTUYECKON FT€OMETPUH U MaTEMaTHYECKOTO
a”Haim3a

OIIK-1.4 PemraeT TeopeTnueckue 3a1aun B 00JIACTH TEIUIOTEXHUKH, THPABINKHY,
TEIIOMAacCOOOMEHa, UCIOJIb3Yys (DyHIaMEeHTaIbHbIE 3HAHUS




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh AUCIUILUIMHBI COCTABIISIET 2  3a4€THBIX €AMHHUI] 72 aKaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabota — 8,5 akaJl. 4yacos:

— ayIuTOpHas — § akaJl. 4acos;

— BHeayauTopHas — 0,5 akaj. 4acos;
— caMmocTosITenbHas pabota — 59,6 akaj. 4acos;
— B (popme npakTuieckoil moarotoBku — 0 akai. vac;

®dopma aTTecTaluu - 3a4eT

AynuropHas

I e
KOHTaKTHas paboTa g % Dopma TeKyIEero
Pasien/ Tema 2 (B akan. 4acax) é E‘ Bun 5 KOHTPOJISI Ko
[— % g © | caMOCTOATEINbHOM |  yereBaeMOCTH 1 KOMITETeHIIHH
O paboThI MIPOMEKYTOUHOM
b na6. | mpakr. | §.3 aTTecTaluu
CK. < S
3aH. 3aH. | O &
1.
CaMOCTOSITENEHOE
U3y4eHue 3amura
yueOHOI U nabopaTtopHoi OIlK-1.1,
1.1 Xumnueckast o
9 HAY4HOM pabotsl. 3amura OIIK-1.2,
TEepPMOANHAMHKA N
TUTEPaTypPHI; KOHTPOJHHON OIlK-1.3
- perieHne padoTHI
KOHTPOJIBHOM
paboThI
CaMOCTOSITENEHOE
n3ydeHUe
yaeOHOU 1 3amura OIIK-1.1,
1.2 Xumudeckass KHHETHKA 10 Hay4HOU KOHTPOJIBHON OIIK-1.2,
JUTEpPaTypHl; paboThl OIlK-1.3
- perieHue
KOHTPOJIbHOM
1 paboTsI
- oopmieHHE
oTyera 1o
71a00paTOPHBIM
pabotawm;
CaMOCTOSITEIIEHOE 3amura OIIK-1.1,
1.3 PacTBOpBI 2 2 10,4 n3ydeHue KOHTPOJIbHOM OIIK-1.2,
yueOHOI U paboTshl. OIlK-1.3
Hay4YHOU
JIUTEPaTypBHl;
- perieHne
KOHTPOJIBHOH
paboThL.
- 3amura OIIK-1.1,
1.4 TucniepcHblE CUCTEMBI 10 | camocrosTensHOE KOHTPOJIBHOM OI1K-1.2,
n3ydeHue paboThL. OIIK-1.3




yueOHOI 1
Hay4YHOU
JUTEPATYPBI;
- peleHne
KOHTPOJIBHOH
paboTHI.

1.5 OkucnurenpHO-
BOCCTAHOBUTEILHEIE
MPOLIECCHI

10 Hay4HOH’

CaMOCTOSITEIBHOE
H3y4YCHUE
y4eOHOI

JUTEPATYPHI;
- peleHue
KOHTPOJIBHOU
paboThI

- oopmiIeHUE

3amuTa
KOHTPOJIBHOU
paboThI.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.6 DnexTpoxuMuIecKue
CHCTEMBI

oTYeTa 1o
n1ab0paTOPHBIM
paborawm;

yueOHOIl u
Hay4HOU
JUTEPaTypBI;
- peleHne
KOHTPOJIBHOM

paboThI

59,6

CaMOCTOSITCIIBHOE
10,2 U3y4eHue

3amura
KOHTPOJIbHOU
paboThI

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Wroro no pazneny

59,6

3a4eT

Wroro 3a cemectp

59,6

3a4cT

HToro no nuCHUMIIIMHE




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B npornecce npenogaBanus JUCUUIUIMHBL «XUMUS TPUMEHSIETCS TPAAULIMOHHAS
MH(POPMAIMOHHO-KOMMYHHKALIMOHHAs! 00pa3oBaTeIbHbIE TEXHOIOTHH.

Jlexuu mpoXoAAT Kak B HH(PpOpMaIMoHHOU (opMe, T1Ie UMEET MECTO
MOCJIeIOBATEIbHOE U3JIOKEHHE MaTepHalia B JUCIUILTMHAPHON JIOTHKE, OCYILECTBIIIEMOE
MIPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBaMU, TaK U B (popme JieKuuit-6ece1bl Win Juanora
C ayAUTOPUEH, JIEKLIUI C MPUMEHEHUEM DJIIEMEHTOB «MO3TOBOM aTakuy, JIEKIUM-
KOHCYJIbTAIIMH, TJIe TEOPETHUECKUI MaTepuall 3apaHee BBIAACTCS CTyIeHTaM IS
CaMOCTOSITENILHOTO U3yUEHHUsI, ISl TIOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JECKITHs
MPOXOHUT IO THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMHUMO 3TOTO B JIEKIIUH MOTYT UCIOJIB30BATHCS 3JIEMEHTHI IPOOIEMHOTO
nznoxenus. Ocoboe MeCTo B MPOIIECCE MPETOAaBaHUS IUCHUILTHHBI «XUMHUS 3aHUMAIOT
JIEKIMH C MCTIOJIb30BAaHHEM JIEMOHCTPALMOHHOTO XMMHYECKOTO IKCIIEPUMEHTA, KOTOPBII
II03BOJISIET HauOOoJIee MOJIHO Pean30BaTh METO/ IIPOOIEMHOI0 00yUeHUs Yepe3 NOCTaHOBKY
Ipo0JIEM € TIOMOIIBIO IEMOHCTPALIUH SIBIICHHUH, PeaKLUi UK ITPOLIECCOB.

Jis peanuzannu MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHON 00pa3oBaTeabHOM
TEXHOJIOTUH NPOBOASATCS JIEKLIUU-BU3YaIN3alliH, B X0/I€ KOTOPBIX U3JIOKEHHE
TEOPETUYECKOI0 MaTepHaja COMpOBOXKIACTCS IPE3CHTALIEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xoe J1a00opaTopHbIX paboT, B X0€ KOTOPbIX
yueOHast paboTa IPOBOAUTCS C pealbHBIMM XMMUYECKMMH BeriecTBamMu. Ha mabopaTopHbIx
paloTax BBIIOJIHIIOTCS IPYIIOBBIC UM UHUBHIyaIbHbIE 3a/IJaHUsI 110 IPOMACHHON TeMe.
ITpu npoBeneHun 1a0OPATOPHBIX 3aHATHH UCIIOIB3YETCS METOJ] KOHTEKCTHOTO 00y4eHus,
KOTOPBIH 1103BOJIIET YCBOUTh MaTe€pHall IyTeM BBISABICHUS CBA3EH MEXKIY KOHKPETHBIM
3HaHUEM U ero npuMeHeHneM. Kpome toro, rienecoodpa3Ho UCIONIb30BaTh TEXHOIOTHIO
KOJIJIEKTUBHOTO B3aUMOOOyueHHsl (MapHyto paboTy) Tpex BUIOB: CTaTUYecKas mapa,
JMHAMUYecKas Iapa, BapHallMOHHas Iapa; COBMEIas ee ¢ TEXHOJIOIHel MOAYIbHOTO
00y4yeHUs. BBIMOIHUB 3KCTIEpUMEHT, oOyuatomuecss GopMyIUpyrT 0000IIEHHbIE BBIBO/IBI
10 CEpUU OIBITOB, UCHOIb3Ys PUEMBbl aHAJIOTHH U CPAaBHEHHUS.

CamocrosTenbHas paboTa 00y4arolXcsl BKIOYAeT B ce0s caMble pa3HOOOpa3HbIe
(dopMbl yueOHOM AeATENbHOCTH: BBIMOJIHEHHE JOMAIIHUX 33aJJaHUH, 3aBepIICHNE
oopmieHus 1ab0paTopHBIX pabOT, MOATOTOBKA K MPAKTUKYMY, U3y4€HHE OCHOBHOTO U
JIOMOJTHUTEIBHOTO MaTepraa o yueOHUKaM U MOCOOMSIM, UTeHHE U popaboTKa HayuyHOU
JIUTEepaTypsl B OMOIMOTEKe, HaMcaHue peepaToB U KypCOBBIX paboT, MOJrOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectaiuu. CamocrosTenbHas paboTa 00ydaromuxcs
J0JDKHA OBITh HalpaBiieHa Ha 3aKpeIyICHHUsI TEOPETUYECKOr0 MaTepHaa, U3JI0KEHHOTO
mpernoiaBaTeneM, Ha MpopaboTKy TeM, OTBEIEHHBIX Ha CAMOCTOSITENIbHOE U3yUeHHE, Ha
MOJITOTOBKY K JJAOOPAaTOPHBIM 3aHATHSIM, BBIITOJHEHHE JOMAIIHUX 33aJJaHUN U MMOJTOTOBKY K
PYOEKHOMY U 3aKIIOYUTENBHOMY KOHTpOuO. [Ipu mpoBeneHun pyoexHOro U
3aKJIIOYUTEIBHOTO KOHTPOJISE OCHOBHBIMHU 3aJlauaMU, CTOSIIIMMHU NEpe]] IPeToaBaTelieM,
SIBJISIIOTCS: BBISIBJICHUE CTENIEHH MTPABUILHOCTH, 00beMa, ITyOUHbI 3HaHUH, yMEHUH,
HaBBIKOB, TMOJIYYE€HHBIX [TPU U3YUYEHUH Kypca HapsiAy C BbISBICHUEM CTETIEHU
CaMOCTOSITENTbHOCTH B IPUMEHEHHUH MTOJTyYeHHBIX 3HAaHUM, YMEHUH U HABBIKOB.

CoBpeMeHHbIE UHTEPAaKTUBHBIE CPEICTBA MO3BOJISIOT SKCIEPUMEHTHPOBATH C HOBBIMU
¢bopmamu koHTpoJIs. OOydarOLUMMCS ITpeIaraloTcs TECThI U 3a7a4il B 3JIEKTPOHHOM BUJIE, C
aBTOMAaTH3MPOBAHHOM CUCTEMOM MPOBEpKH. B oTanune oT 00bIYHOr0 TECTUPOBAHUS TaKON
CIOCO0 KOHTPOJIS MO3BOJISIET CTYACHTAM B JII000€ BpeMsl IPOUTH TECT, TPOAHATU3NPOBATh
OLIMOKH U IIPOWUTH TECT BTOPUYHO.

6 Y4eOHO-MeTOqMYECKOE 0OOecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImmXxcst

[IpencraBieHo B mpuioxeHuu 1.



7 OueHO4YHbIE CPeICTBA VIl IPOBEICHUSI MPOMEKYTOYHOM aTTeCTAlIUN
[IpencraByieHbl B TPUIOKEHUH 2.
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ROM.
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noco6ue [ By3o] / 3. P. Mymnnuna ; MarHUTOropckuii rocy1apcTBeHHbIH TEXHUUECKUI
yauBepcuteT uM. I'. . Hocosa. - Maruutoropck : MI'TY um. I'. M. Hocoga, 2022. - 1 CD-
ROM. - 3aru. ¢ tutyin. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20274 (nata obpalieHus:

15.01.2026). - ISBN 978-5-9967-2553-3. - MakpooObeKT. - TeKCT : 3JeKTPOHHBIA. -
Ceenenus goctymnubl Takke Ha CD-ROM.

3. Mymnuna, 3. P. Xumudeckas TepMoiuHaMMKa : IpakTukyM / O. P. Mymnuna, O. A.
MumypuHa ; MarHuToropckuii roc. rexuudeckuil yu-1 uM. I'. M. Hocosa. - Marauroropcek :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3aru. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884 (nata oOpaiieHus:

15.01.2026). - MakpooObeKT. - TeKCT : 3eKTPOHHBIN. - CBeieH s TOCTYIHBI Takxke Ha CD-
ROM.

4. Mumypusa, O. A. Xumnueckas kuHeTuka. CoCTOSHUE XUMUYECKOTO PAaBHOBECHS :
npaktukyM / O. A. Mumypusa, 3. P. Mymnuna, O. B. Epmiosa ; Marauroropckuii roc.
texHndeckui yH-T uM. I'. . Hocosa. - Maruutoropck : MI'TY um. I'. U. Hocoga, 2019. - 1
CD-ROM. - 3ari. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (mata obpamenusi: ROM.

5. Menanuk, H. JI. PactBops! : npaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuii roc. rexuudeckuil yH-1 uM. I'. M. Hocosa. - Marauroropck :
MI'TY um. I'. K. Hocoga, 2019. - 1 CD-ROM. - 3arun. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (nata oOparieHus:

15.01.2026). - MakpooObeKT. - TekcT : anekTpoHHbIN. - CBeleHHs oCcTymHbI Takke Ha CD-
ROM.

6. Mensnuk, H. JI. JIlucniepcubie cucremsr : npaktukym / H. JI. Mensauk, O. P.
Mymnuna, O. A. Mumypuna ; MarHuToropckuii roc. rTexuudeckud yH-T uMm. I'. 1. Hocoga. -
Marnutoropck : MI'TY um. I'. K. Hocoga, 2019. - 1 CD-ROM. - 3ar:. ¢ TuTyn. KpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/20681 (mata oOparieHus:
15.01.2026). - MakpooObeKT. - TeKCT : aeKTpoHHbId. - CBeAeHHs JOCTYIHBI Takke Ha CD-
ROM.
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9. MymuHa, 3. P. DinekTpoxuMus : IpakTuKyM [aiis By30B] / O. P. Mymuna, O. A.
MumypuHa ; Marauroropckuid roc. rexuudeckuil yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3aru. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2886 (mata oOpaieHus:

15.01.2026). - MakpooObeKT. - Tekcr : anekTpoHHbIi. - CBeneHus 0CcTyHbI Takke Ha CD-
ROM.

10. Koposun, H.B. O0miast xumusi: y4e0. Uit TEXHHYECKUX HAIIPaB. U CIIEI.

By30B /H.B. KopoBun —9-¢ u3zn., nepepad.- M.: Beicm. mk., 2007.- 557 c.: ui. - ISBN 978-5-
06-004403-4. - TekcT: HENOCPECTBEHHBIA.

11. KpaTkwuii cripaBo4HUK (PU3UKO-XUMHUYECKUX BenuuH / cocT.: H. M. bapon, A. M.
[Tonomapesa, A. A. Pasnens, 3. H. Tumodeea; nox pea. A. A. Papnens, A. M.
[TonomapeBoi. - 10-e uzn., ucnp. u gom. - CII6. : IBan ®@enopos, 2003. - 238 c. : mi. - ISBN
5-8194-0071-2. - TexcT: HEMOCPEICTBEHHBIH.

12. VI3BecTus BhICIINX Y4E€OHBIX 3aBEJCHUM. XUMUS U XUMUYECKasi TEXHOJIOTHS:
Hay4YHO-TexHHuecKuit xxypHan — ISSN 0579-2991.

B) MeTonnuyeckne yKa3anus:

1. Mumypuna, O.A. DHepreTuka XMuMHUYECKMX ITPOLIECCOB: METOANUYECKNE YKa3aHUS K
71a00paTOpPHBIM paboTaM MO AUCHUILUINHE « XUMHUs» I 00yUYaroIMXCs BCEX HalpaBIeHUN
MOJITOTOBKHM U CIIeUalIbHOCTEH THEBHOM GopMbl 00ydenus / O.A. MuiypuHa,
Marnuroropckuii roc. rexuudeckud yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um.
I'. 1. HocoBa, 2023. — 11 c. — TekcT : HEMOCPEACTBEHHBIM.

2. Konspa, JL.T'. XuMuueckast TepMOAMHAMUKA: METOANYECKNE yKa3aHUS AJIs

CaMOCTOSITENTbHON pabOThI MO AUCHUIUINHE «XUMHUSD» [T 00y4YarOIIUXCs BCEX HarpaBlIeHHUH
MOJITOTOBKHM U crienuanbHocTeil Becex popm oOyuenus / JL.I'. Konsiga; MarHuToropckwii roc.
texHuueckuil yH-T uM. I'. 1. Hocosa. — Marauroropck : MI'TY um. I'. K. Hocosa, 2023. — 18 c.
— TekeT : HenmoCPEeICTBEHHBIN.

3. Konsna, JI.I'. CKopocTh XMMHUECKHUX PEAKIIMKA U XMMHUYECKOE PAaBHOBECHE:
Metoanyeckue ykazaHus K 1a00paTOpHBIM paboTaM MO AUCHUIUTUHE «XUMUS» JUIs
o0yJaroImuxcs BceX HalpaBJIeHUH MOATOTOBKH U CHelMaIbHOCTEN BceX popM oOyueHus /
JLT. Konspna, E.B. Tapacrok; Marautoropckuii roc. Texuudeckuid yH-T uM. I'. 1. Hocosa. —
Maruaurtoropek : MI'TY nm. I'. 1. Hocosa, 2023. —8 c. — TekcT : HermocpeaCTBEHHBIH.

4. Pognonosa, H.1. Xumnueckasi kKuHeTnka. XMMHYECKOE PaBHOBECHE:
METOAMYECKUE YKa3aHHs Il CAMOCTOSATEIbHOM pabOoThI 1O JUCIUTUTMHE « XUMHUSD) JUIS
o0yyJaroImuxcs BceX HalpaBIeHUH MOATOTOBKU M CHEIMAIbHOCTEH BceX (opM 0OydeHus /
H.N. Ponuonosa, A.Il. [TonomapeB; MarHuToropckuii roc. TeXHuueckuit yu-t um. I'. 1.
Hocosa. — Marauroropck : MI'TY um. I'. 1. Hocosa, 2023. — 20 c. — Tekcr :
HEINOCPEACTBCHHBIMN.
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5. Uymnpoga, JI.B. PacTBopsl: MeToan4eckas pa3padoTka K J1a0opaTopHbIM paboTaMm 1o
JTUCUUTUIAHE «XUMHSD IS 00yJaIOIMXCsl BCEX HAIPABICHHU MOITOTOBKH U
cnienuanbHocTel Beex ¢popm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuit
roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY num. I'. K. Hocosa,
2023. — 41 c. — TekcT : HEMOCPEICTBEHHBIH.

6. Uynipona, JI.B. PacTBopsl: MeToin4ecKas pa3paboTKa K CaMOCTOATEIbHOU paboTe
M0 JUCUUTUINHE «XUMHUS» JUIS 00YYaIOIIMXCS 110 BCEM HAlpaBJICHUSM ITOATOTOBKHU
crenranbHOCTIM Beex ¢opMm oOyuenus / JI.B. Uynposa, 3.P. Mymnuna, O.A. MunrypuHa;
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yKa3aHUs K JJabopaTopHOU paboTe Mo NUCIMIUINHE «XUMUSDH I 00yUYaIoIUXCs BCEX
HaIpaBJICHUH TIOJTOTOBKH U crienuanbHocTel Bcex hopm odyuenus / JI.I'. Konsna, E.B.
Tapacrox; Marauroropckuii roc. rexundeckud yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. 1. Hocoga, 2020. — 10 c. — TekcT : HenmocpeACTBEHHbIH.

9. Konsina, JI.I'. OkucauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH U AIEKTPOXUMUYECKUE
MPOIIECCHI: METOAMYECKask pa3paboTKa K CaMOCTOATEIIbHON paboTe 11t 00y4Yaromuxcs 1o
BCEM HaIpaBIICHUSM TIOJITOTOBKHU U CIIeHaIbHOCTAM BeeX popm oOydenws / JI.I'. Konsna,
E.B. Tapactok, 3.P. Myminna; Marauroropckuii roc. rexundeckuit yu-T um. I'. M. Hocosa.
— Marnutoropck : MI'TY um. I'. UI. HocoBa, 2017. — 41 c. — Tekct : HenocpeacTBEHHBIH.

10. Mumrypuna, O.A. D1eKTpOXUMHUECKHUE TPOLECCH: METOJUYECKHE YKa3aHUs K
nabopaTopHON paboTe MO TUCHUILTHHE «XUMUSD I 00yHJaIOIUXCs IO BCEM HAIPABJICHHUSIM
MOJITOTOBKH U CIIELUAIBHOCTAM Bcex Gopm oOyuenus / O.A. Mumypuna, H.J1. Ponuonosa;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TVY um.
I'. 1. HocoBa, 2023. — 13 c. — TekcT : HEMOCPEACTBEHHBIM.



r) [Iporpammuoe o6ecnieuenne u UHTEpHET-pecypcebl:

IIporpammHoe oGecnieueHue

Haumenosanue N
10 Ne norosopa Cpoxk neicTBUS JIULEH3UH
7Zip CBOOOIHO PACIPOCTPAHIEMOE OeccpouHo
FAR Manager CBOOOIHO PACIPOCTPAHIEMOE OeccpouHo
Bpaysep Yandex |cB0oO0aHO pacmpocTpaHsieMoe 06eccpoyuHo

HpO(l)eCCI/IOHaJILHbIe 0a3bl JAaHHbIX U I/IH(l)()pMaIII/IOHHbIe CIIPaBOYHBLIC CUCTEMBI

Hassanue kypca Cchlika

DnekTpoHHbIe pecypebl oubmmorekun MI'TY um. | https://host.megaprolib.net/MP0109/Web
I'.N.

Poccuiickass T'ocymapctBennass — OuOmumorexa. | https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

denepanbHOE rocy1apcTBEHHOE O KETHOE
yupexaenue «denepanbHblii HHCTUTYT
IPOMBIIITIEHHONH COOCTBEHHOCTH»

URL: http://wwwZ1.fips.ru/

HammonansHas

UH(POPMALMOHHO-aHATNTHYECKAs URL :https://elibrary.ru/project_risc.asp
cucreMa — PoccuiiCKMi MHAEKC HAy4HOTO

DneKkTpoHHas 6a3a nepuoanIecKux uznanni East . .

Viewp PHO A https://dlib.eastview.com/

9 MaTepuajibHO-TeXHUYECKOe ol0ecnedeHne JUCHUNINHBI (MOLYJIs1)

MatepuraabHO-TEXHUYECKOE 00ecTIeYeHIEe TUCIUIUIMHBI BKIIOYAeT:

VY4eOHble ayIUTOPUH JUIs IPOBEICHUS 3aHATUH JIEKLIMOHHOTO Tuna. OCHaleHHe:
MynbTUMeaniiHBIE CpeACTBA XPaHEHUs, IepeJauu 1 MpeICTaBIeHUs HH(OpMAIIHH.

VY4eOHble ayIUTOPHH VIS IPOBEIEHUS Ta0OPaTOPHBIX 3aHATHH, TPYIIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAllUN, TEKYIEr0 KOHTPOJIS U IPOMEXYTOUHON aTTeCTalllu.
Ocnamenue: O6opyioBaHHE AJIS BBIIIOJTHEHUS 1a00OpaTOPHBIX paboT, XUMUYECKas IOCy/1a,
peakTuBbl, Harmsaaele MaTepuasbl: TaOIHUIIbI, CXEMBbI, TUIAKATHI.

[TomernieHus a1 caMOCTOATENbHOM paboThl 00ydaronxcs. OcHalleHue:
[Tepconanbubie kKommbloTepsl ¢ makeroM MS Office, Beixomzom B MHTEpHET U ¢ 10CTYIIOM B
AIIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTENbHYIO Cpe/ly YHUBEPCUTETA.

[Tomerienus st XpaHeHUs! U TPOPHIAKTHIECKOTO 00CTy)KMBaHUs y4eOHOTO
obopynoBanus. OcHamenue: Ctemiaxu, celdol Ut XpaHeHUs y4eOHOTro 000PYI0BaHMS.
WHCTpyMEHTHI 17151 peMOHTa J1a00paTOPHOTO 000PYI0BaHMUS.
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puiaoxenne 1
6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSTEeIbHOI Pad0oThI 00y4al0IMXCH

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOIUT KaK BO BpeMsi JaOOpaTOPHBIX 3aHATUH, TaK M Ha IUIAHOBBIX KOHCYJBTALMAX, U HA
BHEAyIUTOPHYIO, IPOUCXOISIIYI0 BO BpEMs IMOATOTOBKH 00YYalOIIMMHUCS OTYETOB 0 JIAOOPATOPHBIM
3aHSATHUSM U BBITIOJIHEHUSI IOMAITHUX 3aaHUi.

AynuTopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCs IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUSA MO KAXJAOMY Pa3eily JUCUUILIMHBL. TeCThl BKIIOUAIOT TEOPETUUECKNE U IIPAKTUUECKUE
3aJaHus, OTBETHl Ha KOTOpBIE TPEOYIOT TMIyOOKOr0 IMOHMMAaHHUS HM3Y4YEHHOro MaTepuana. TecTbl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXXJAOMYy BOIPOCY MpeljiaraeTcsi YeThlpe BapuaHTa OTBETOB, CpelH
KOTOPBIX OJMH HJIM HECKOJIbKO MpaBUIbHBIX. OOpaboTKa pe3ylIbTaTOB OCYIIECTBISCTCS ITyTEM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OueHb OBICTPO. MakcHMaIbHOE
KOJIMYECTBO 0aJIOB B KaXk10i Teme Kypca — 10.

Bapl/laHTbI TeMaTHYeCKHUX TeCTOBBIX 3aJaHui JJ1s TEKYLIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tectax no teme «XuMu4eckass TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OILIEHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aimI, a BOCBMOE, IEBITOE U IECATOE 3aJaHusa — B 2 Oayua.

Teer Ne 1

1. Tlpu paccMOTpEHUU XUMHUECKOW PEaKIUU cucmema O3HAYaeT:
a) MCXOJHbIE pEeareHThbl
0) MOPOAYKTHI XMMUYECKOH peakiiuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U MPOAYKTHI pEaKLIUU
2. TlepBerlit 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEeMaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
0) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBNNS pEeaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TemoBoit A3 dekT peakin otprnarencH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHCTEMBI ITOBBIILIAETCS
4. CrangapTHble TEIUIOBbIE 3()(PEKThI MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg 1") AHct
5. Kakue u3 npuBeJICHHBIX PEAKIUi SBISIOTCS SHIOTCPMHUUECKUMHE?
a) 1/2 N+ 3/2 H,=NHj3 AH = — 46 K]I>x/Moib
0)H,+4/20,=H,0, AH = -242 K]I»x/Mob
B) 1/2 N2+ 1/20,=NO , AH = 90 K]I>x/mMomb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

6. Kakas w3 HamMcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHHs OkcHma azoTa ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NH;+ 520, =2NO+3H,0
7. Tlpu BocctanoBienun 16T okcuma meau( || ) mo peakuuu :
CuO () *+ C (rpagur) = CU (o + CO (), mormotunock 22 /K TENIOTHI.
DHranenus o0pa3zoBaHus okcuaa menu ( || ) paBHa:
a) 110 B)220,5



6) -200,5 r)735

8. Hua peakmuu  NiO oy + C (pagury = Ni ) + CO (. Ompeznenure BO3MOXKHOE HAIpPaBICHUE
CaMOIPOHM3BOIBHOTO TEUECHUSI PEAKINH TIPU CTAHIAPTHBIX YCIOBHAX M IpH Temmeparype 627°C.

BemectBo AH®293  (KJI>x/MOJIB) S°9s  (JIx/MOaBL*K)
NiO @ -239,7 38
C (rpagur) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBete ykaxuTe 3HaueHus sHepruu ['mbOca mpu CTaHIAPTHBIX YCIOBUSX,

627°Cu TemmepaTypy Hayajla peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak uzMmeHsieTcs SHTPONHUs IPU Pa3NI0KEHUU KapOoHaTa Kalblus?
a) yBEIMUYUBaETCsS B) HE YMEHbIIIAETCS
0) yMeHbIIaeTCst T') HE 3HAI0
10. [lanHas peakuus:
2KC|O3 (TB) —2KCl1 (TB)+302 1) AH<O
MOJKET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4Yeckasa KHHETHKA

IpU TeMIeparype

B Tectax mo teMe «XuMHUdecKass KHHETHUKA): MEPBOC, BTOPOE, TPCTHE, UCTBCPTOC U IIATOC 3aJaHUA
OIICHUBAIOTCS B 0,5 6anna; mecTocC, CCABMOEC, BOCBMOC, ICBATOC U ACCATOC — B 1 63.J'IJ'I, a OJMHHAAaTocC

—B 2,5 Oaia.

TecT Ne 1

1. Pa3Z[€J'I XHUMHU, I/ISYLIaIOHII/Iﬁ CKOPOCTHU N MEXAaHHU3MbI XUMHUUYCCKUX peaKuHﬁ, Ha3bIBACTCA

a) XMMUYecKas TepMOJIMHAMHKa

0) TepMOXUMHUS

B) XUMHUECKasi KHHETHUKA

2. CkopoCTb XMMHUYECKOH pEaKIiu — 3TO ...

a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB

0) U3MEHEeHHE KOJIMYEeCTBA BEIIECTBA PEAareHTOB (WM MPOAYKTOB) pEaKIMU B €AMHUILY BpEMEHH B

enuHuile obvema

B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIINH K MOMEHTY OKOHYAHHUS PEAKIIHH
3. B kakux eIMHHUIIAX BBIPAKAETCA CKOPOCTh XUMUYECKOM peakiun?

a) MOJIb JI et

0) 6e3pazmepHas BeIMYMHA

B) MOJIB’ ¢

4. Ot kakux (aKTOpOB 3aBUCUT CKOPOCTh XMMHUUYECKHUX PEaKIuii?

a) OT IPUPOJIBI PEarupyIONINX BEIIECTB

0) oT TeMIiepaTypsl

B) OT 00BbEMa PEAKIIMOHHOTO COCya

5. CocrosiHWE  XUMHUYECKOTO  paBHOBECHS  OOpaTHMBIX  IPOIIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIICHTPAIUSMH IIPOTYKTOB PEaKIIUU

0) SHEpruei aKTUBU3AIUU

B) KOHCTAaHTON paBHOBECHS

6. Kak 3anmuceiBaercs BbIpakeHHE JIJIsl CKOPOCTU PEAKIIUN

KOJIMYCCTBCHHO



4 NO o T 6H,O0=4 NH3(F) +5 Oz(r)

a) V = k[NO]"[H,0] 6) V = k[NH3][03] B) V = k[NOJ*[H,0]°

7. Kak 3anumieTcst BRIpaKeHHE ISl KOHCTaHThI paBHOBecus peaknuu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B]*
6) Kp = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha AuarpaMMe MoKa3bIBaeT 3HAUEeHUE TerioBoro 3ddexra peakuun?

ayl £ .
4
0) 2 2
v
B) 3 Y
/o ;
—y Y

v

XO0J1 pEaKIu

9. UYrto MOXHO CKa3aTh O peakIiy, U300paKCHHON Ha quarpamme K Bompocy 87
a) SK30TepPMHUUYECKAast PEaKIHsI
0) PHIOTEpPMHUYECKAsT PEAKITUS
B) PEaKLUs OIKMCHIBAET COCTOSIHUE PABHOBECHS
10. PaBuoBecue peaknuu Fe 30 4+ 4CO = 3Fe + 4CO;,, AH>0
CMeIIIaeTCs BIEBO.
a) IpY IOHM)KEHUH TeMIIepaTypbl
0) Ipy MOBBILIEHUH TEMIIEPATYPHI
B) MU TTOBBIIICHNH JIaBJICHUS
11. Jnsa peakuun Cyy + 2 H 5 () = CH 4 () mpu HekoTOpoO#l TemnepaType KOHCTaHTa PaBHOBECUS
paBHa 0,8. PaBHOBecHas KOHLEHTpalus BojaOpoAa paBHa 1,2 Monb/n. Beluuciure ucxoaHyro
KOHIIEHTPALIMIO BOJIOPO/JIA.
a) 1,2
0) 3,5
B) 5,0

PactBopbI

B Tecrax mo Teme «PacTBOph»: mepBOe 3amaHUE OIECHHWBaeTcs B | Oamr, BTOpoe, TpeThbe,
4eTBEepTOE, MATOE U MIeCToe 3aAanus - B 1,5 Oanna; ceapmMoe, BOCbMOE, IEBATOE U JIECATOC — B
0,5 6amna.

Tect Nel

1. M ypaBaenus peakiun Cu SO4 + KOH — ... cokpallieHHOE HOHHOE YPABHEHHE 3aIUIIESTCS B BHJIC
1) 2K* + S0, = K,S0,
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K,S04
3) CuSO, + 20H™ = Cu(OH)z\ + SO,*
4) Cu** +20H = Cu(OH),4
2. Macca (B r) xnopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO, paBHO
11 2)2 3)11 4) 13

4. Ins nonasnenus ruaponusa xaopuaa xpoma (I1I) cnegyer
1) 100aBHUTH COJSHYIO KUCIIOTY
2) n00aBHUTH MIETOYD



3) pa30aBHUTH paCTBOP BOAOK
4) TIOBBICUTH TEMIIEPATYPY
5. B paszbaBieHHOM pacTBOpe, MPUTOTOBIEHHBIM M3 TUAPOCYIb(aTa KajblUs W BOJbL, CymMMa
KO3 PHUIHUEHTOB B ypPaBHEHUU HEOOPATUMOM JHCCOLMAIINH PACTBOPEHHOT'O BEIIECTBA — 3TO
13 2)4 3)5 4) 6
6. PacTtBopuMOCTh OKcajaTa cepebpa paBHa 3,27-107 1/ 100r H,O. Ornpenenure Npou3BeACHUE
pactBopumoctu AgyC,04
1)5-107" 2)1,16:10°  3)10,7-10° 4) 2,31-10°°
7. MaccoBast 107151 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOLLICHUE
1) wmacchl BelecTBa K Macce BOIbI
2) KOJIMYECTBa BeUIeCcTBa K 00BEMY BOJIBI
3) Macchl BelecTBa K Macce pacTBopa
4) KoJMuecTBa BEIIECTBA K 00beMy pacTBOpa
8. K cnmabbIM 351eKTpoarTaM OTHOCUTCS ...
1) TUApPOKCHI aMMOHUS
2) TUAPOKCHUJ Kaus
3) XJIOpHU KaablIHs
4) mapraHIoBas KHCJIO0Ta
9. U3BecTHO, 4TO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh IIEJIOYHYIO HIIM KHCIYIO Cperdy.
[IpynuunnoOii 3TOTO SABIAETCA ...
1) snextposnus cosei
2) JIUCTIPOITOPIIMOHUPOBAHKE COJICH
3) ruapaTUpoBaHHE COJICH
4) ruapoau3 conei
10.3nauenue PH uncroii Boasl npu 25°C cocrasiser
1)1 2) 7 3)0 4) 10
Marnuroropckuii Texuudeckuil yuusepcuret um. I'.11.Hocosa

JAucnepcHbie CHCTEMBI

B Tecrax mo Teme «JlucmepcHble CHCTEMBI»: MEPBOE, BTOPOE, TPEThE M YETBEPTOE 3aJlaHUs
olieHuBaroTca B 1 Oaiut; msiToe M 11ecToe 3aaHus - B 3 Oaja.

Tect Nel

1.  Vkaxwure pasMepsl 4aCTHI] KOJUIOUIHBIX CHCTEM
1)  wmenbie | HM
2)  Gombire 100 HM
3) ot 1um g0 100 am
2. Kakume wWOHBI CHOCOOHBI BBI3BATH KOATYISIHIO KOJUIOMIA, YAaCTHIBI KOTOPOTO HMEIOT
TOJIOKUTEIBHBIN 3apsi?
1) KaTHOHBI
2)  aHUOHBI
3)  mossipHBIC MOJIEKYIT
3. JIast Kakoro 3JIEKTPOJIMTA TOPOT KOAryJIsSiiU KOJUTOUIA C MOJ0KHUTEIBHO 3apsyKEHHON JaCTHIICH
JIOJDKEH OBITH HAMMEHBIIAM?
1)  xmopua Kawus
2) cynbdar Kanus
3) oprodocdar kanus
4,  Murenna 30715 IMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”
KaKOM DJIEKTPOJIMT UTPAET POJIb HOHHOTO CTabmIH3aropa?
1)  xmopun xenesa (111)
2) Boja
3)  TUAPOKCHI Kaus



ITpu B3zammopeiictBun 20 mMa 0,001H wutparta cBunma (1) ¢ 10 mum 0,02H cynwdara xamus
obpa3yercs 30116 cynbdara cunma (I1). K kakomy amekTpomy J0MKHBI IepeMeaTbcss YaCTHIIBI
JTUCTIEPCHOM (a3bl MpH IEKTpoIH3e?

1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PAaBHOBECHS

2) K Karomy

3) kaHony

B nBe k01061 HanmuTO Mo 50 MII 3011 THAPOKCHAA Kene3a. [Jjist Toro 4ToObl BEI3BATH KOATYIISIIHIO
3011 TOTPeOOBaNIOCh 00aBHUTH: B nepByto — 5,3 M 1H pacTBopa xmopuaa kanus; B Apyryto — 18,7
M 0,001H pactBopa dochara Hatpus. Berauciaure mopor Koaryssiu# Kaxa0ro 3JIEKTPOJINTA.

OKHCIAUTETbHO-BOCCTAHOBHTEIbHBIE MpoueCChI

B tecrax nmo teme «OKHMCIUTETHLHO-BOCCTAHOBUTEIIbHBIE MPOILIECCHI»: MEPBOE, BTOPOE, TPETHE,

4eTBEPTOE U IATOE 3aaHus oleHuBaroTes B 0,5 0ama; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a 1eBsSTOE — B 2,5 OasUIoB.

Tecr Ne 1

1. OxucauTeNh — 3TO aTOM, MOJIEKYJIa WJIM UOH, KOTOPBIH ...

[\S)

[99)

@)

[0e]

Ne)

1) yBeaMYMBAaeT CBOKO CTEICHb OKHCICHHS
2) TPUHHUMACT 3JICKTPOHBI
3) oTmaer CBOM ANIEKTPOHbBI
. IIpoiecc BOCCTaHOBIICHHUA UMEET MECTO B ClIydae, KOTJa ...
1) HeiTpanbHBIC aTOMBI IIPEBPALIAIOTCS B MOJIOKUTEIbHO-3aPSKCHHBIC HOHBI
2) TOJIOKUTEIbHBIN 3apsi]] HIOHA YMCHBIIIACTCS
3) OTpHLATENBHBIH 3apsi/1 HOHA YBETHYHBACTCSI
. I3 nmpencraBneHHbIX HUXKe peakuinii kK OBP nucnponoplioHMpoBaHUs NPUHAIIIEKHUT ...
1) S+ 2HNO;3 = H,SO,4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS

. K BoccTaHOBHTEIISIM OTHOCSTCH ...

1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJLIBI
3)  2JEeMEHTbI, HAXOASAIINECs B CPEIHEH YacTH MEPHOIUUSCKON CHCTEMbI

. CTeneHn OKUCIICHUS KUCIOPO/Ia a) B BOJIE U 0) B TIEPOKCUIE BOAOPOAA COOTBETCTBEHHO PABHHI ...

1) a)-2,6)-2
2) a)—-2;06)+2
3) a)-2;0)-1

. [lepmanranat kanus B OBP, npoTekaromumx B KUCJIOW cpejie, BOCCTAHABIUBAETCA JI0 ...

1)  xarnona Mn?*
2)  Mmanrasar-nona MnO;%
3)  okcuaa mapranmna (1) MnO

. B peakmuun, mporekaromieir mo cxeme Cr,Sz + KNO; 2> K,CrO4 + Ky;SO4 + NO okucieHunio

MIOJIBEPTAIOTCS CIICTYIOIIUE HIIEMEHTHI ...
1) asorucepa

2)  cepau XpoMm

3)  XpoM u a30T

. Cymma k02(ppu1IMEeHTOB B peakiuy, MpUBeeHHOI B Bonpoce Ne 7 paBHa ...

1) 26 2) 18 3)35

. Cymma xkoadunuenton B peakiiun KMnOy4 + HClopy = ... paBHa

1) 30 2) 26 3) 35

3neKTp0ngnqec1me CUCTEMBbI



B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI». IIEPBOC, BTOPOE M IIATOC 3aJaHHUS
OILICHUBAIOTCS B 1 6aJut; TpeThe U 4eTBepTOoe 3amanuss— B 1,5 6ana; mectoe u cenpbMoe — B 2 0aia.

Tect Nel
1. DnekTponHBII MOTEHIIMAT ONPEAESIOT 0 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kiamneiipona
3) Boabimana
4) Appenunyca
2. Paccunmraiite DJIC ranpBanmdeckoro siemeHta MQIMQ@SO,||CuSO4|/Cu mpu cranmapTHBIX
YCIIOBUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue npoaykTsl 00pa3yroTcs Ha KaTojie U JIEKTPONIM3e pacTBOopa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHUCIOTa
4) KuCIoposa
4. VYxaxuTe CyMMY KOX(P(QHUIMEHTOB B ypaBHEHHHU 3JICKTPOIIM3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas w3 mpuUBENEHHBIX  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIUHA  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HallpaBJIeHUN?
1). FeSO4 + Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na—...
4) HClI+Cu—...
6. Bpluumciure Maccy NHMHKA, TOTYYEHHOTO TMPHU AIIEKTPONiM3e CcyibdaTa IUHKA, KOTOPHIHA
npoBoauiv B TeueHue 20 cex mnpu cuie Toka 1A
1) 2,1-10™
2) 0,05
3) 0,013
4) 6,7-107
7. TlpuBemuTe CXeMbl OHIIEKTPOAHBIX IMPOIECCOB U MOJEKYISIPHOE YpaBHEHHE peakIuH,
NPOTEKAIOIIEH TPU DICKTPOXMMHUYECKONH KOPPO3WH raibBaHomapbl Zn|Mg B CEpHOKHCION
cpezne. B orBete ykaxkure cymmy K03(h(pULIMEHTOB B MOJIEKYJIIPHOM YpaBHEHUH.
1) 6
2) 5
3) 4
4) 8

BHeaynutopHast camocTosiTesbHas paboTa OOYYaIOIIMXCS OCYIICCTBISICTCS B BUJIC U3YUCHHS
JUTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jiey ¢ MpopaboTKON Marepuana; opOpMIICHUS OTYETOB IO
na00paTOPHBIM pabOTaM U BBITIOJIHECHHUS JOMAIITHUX 3a[aHUH.

BapuanThl TeMaTHYeCKMX JOMANIHUX 3aJaHU /151 BHEAYIUTOPHOI CaAMOCTOSITeIbHOI PadoThl
CTYJEHTOB 110 TeMaM

Jlomamnee 3agaaue Ne 1
1o TeMe «XHMHYECKasi TEPMOJIMHAMHUKA)




B nomamHem 3amaHuu 1o TeMe «XuMudecKkas TepMOJUHAMUKAy: TIepBasi 3a/1aya OIEHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oay.

3amaga Nel
Juisa peakunn CHy oy + COy ) = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIlpPaBIICHUE

CaMOTIPOM3BOJIBHOTO TECUCHHSI PEAKIIUU MPH CTAHJAPTHBIX YCIOBUSX M ipu  Temmeparype T = 927 OC,
ecli TeryIoBoi 3(h(eKT peakuuu 0 3aJaHHOW TeMIIepaTyphl HE U3MCHHUTCS. Y KOKHUTE: a) BBIICTSACTCS
WU TIOTJIONIAETCS SHEPrusl B XOJE pPEaKkiuu; O) NPUYUHY HAWJICHHOTO HW3MEHEHUS SHTPOIHH.
PaccuunraiiTe TemrepaTypy Hadajga peaKiiuu.

3ajgayga Ne2

Beraucnure tennosoit 3¢ dext peakuun: CaCs ) + 2 HoO(y = Ca(OH)2 () + CoH; (), monb3ysch
CTaH/IAPTHBIMU TEIIOTAMU O0pa30BaHUS pearupyromux BemecTB. CKOIbKO TEIIOTHl BBIICTUTCS WU
MOTJIOTUTCS TP oOpa3oBanuu 2,24 1 CoHy?

3ajgaga Ne3

[To TepMOXUMUYECKUM YPaBHEHUSIM paccuuTaiiTe TeraoBoi 3pHeKT peakiuu:
Hypy + COz)=CO  + Hy Ory. TepmoxuMudeckue ypaBHEHHS:

a) Hp ® T Y0, = H,O () AH =-241,9 x]Ix;

6) 2CO () + 02 ) — 2 COZ ) AH = -566,2 KI[)K

Jomamnee 3aganue Ne 2
1o TeMe «XHMHYecKass KHHEeTHKA»

B ngomamiHem 3aiaHuu 1Mo TeMe «XHMHYECKas KHHETHKa»: IepBas 3ajada oleHUBaeTcs B 1,5
Oama; Bropasi — B 0,5 Gaia; TpeThs, 4eTBepTas u nsaras — B 1 6ayr.

3ayaya Nel
Peakuus mporekaer mo ypasHenuio: O; ) +2 CO ) = 2 CO; (. HavanpHble KOHIIEHTpanuu

pearupyromux BemectB paBHbl: [Oz] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoiabko pa3 u3MEHUTCS
CKOpOCTb NpsAMOHN peakuuu, korzpa npopearupyet 30% CO? Bo ckonbko pa3 M3MEHATCS CKOPOCTH
MIPUMOM U 00paTHOM peaknu, €ciu YBEJIUUNUTD JaBJIEHUE B CUCTEME B JIBa pa3a?

3amaua Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNAeT B peakuuio 3a 20MHH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIIUT B PEAKIUIO IIPU TEMIIEPATYPE
200 °C, ecint TemmepaTypHblii KOd(Q(HUIMEHT CKOPOCTH peakiuy paBeH 2. Bo CKOIBKO pa3s H3MeHHTCS
IIPU 3TOM CKOPOCTb PEAKIINH?

3amagya Ne3

Haiinute HavambHbIe KOHIEHTPAIIMH UCXOIHBIX BELIECTB U KOHCTAHTY PABHOBECHS PEAKIIMH:
Fe (7 + H2O ) = FeO () + Hy (1), ecnmm paBHOBECHBIE KOHIIEHTPAIMU PEArMPYIOIUX BEHIECTB PABHBIL
[H20]1=0,3momb/1, [Hz] = 0,4 Momnb/m.

3amaua Ned

Hus peakumonnoi cucremsl: CO ) + HoO yp = CO2 (y + Hy () HavanbHble KOHIEHTPALMK
paBubl: [H20] = 0,5 momnw/n, [CO] = 0,6 Mmons/n. OnpenenuTe KOHIICHTPAIIUUA BCEX BEIIECTB B MOMEHT
paBHOBECHS], €CIIM KOHCTAaHTa paBHOBECHs paBHa 1,45.

3amaya NeS

BerlIpa3ute uepe3 KOHIIEHTpalMK pEareHTOB KOHCTAHThl PAaBHOBECHS CIIENYIOLINX PEAKIHIL:

Nz(r) +3 Hz(r) =2 NH3(r), AH = -92,2 KJI)K,
COz(r) +C ™= 2 CO(,—), AH =+160,5 xJIx;
CO(F) + HzO(r) = CO» @ T Hz(r), AH =-41,1 x]Ix.

VYKakuTe HanpaBJI€HUE CMEIIEHUS XUMUYECKOIO0 PAaBHOBECHS ATUX PEaKLUi: a) IPU MOHWKEHUN
TEMIIEpPaTyphbl, €CIAH [JaBJCHHE IOCTOSHHO, O) MpHU TMOBBIILIEHWU JaBIEHUS, €CIM TeMIleparypa
IIOCTOSIHHA.

Jlomainee 3aganue Ne 3




1o reme «PacTtBopbn»

B nomamnem 3amanuum mo Teme «PacTBopel»: mepBas, BTOpas, TpeThsi M IMATas 3a7auud
orieHuBaercs B 1 Oayt; werBepTas u mectast — B 0,5 Oaria.

3amaua Nel
B xakom o6beMe BojbI ciieayer pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa

onoBa (Il) ¢ mmotHOCTRIO p = 1,405 T/MN?

PaccumraiiTe: a) MaccoByr JOJI0 BEHIECTBA B PacTBOpe; O) MOJSPHYIO KOHIICHTPAIHIO
SKBHMBAJICHTA; B) MOJSUIBHOCTB; I) THTP; JI) MOJILHYIO JIOJIIO BEIIECTBA B PacTBOPE.

3agaga Ne2

3aKOHYUTE MOJICKYJISAPHBIC W HAIUIIATE COKPAIICHHBIC HWOHHBIC YPaBHCHHS peaKIui
B3aMMOJICHCTBHS CIICIYIONINX BEIICCTB:

HBr + NaOH —

AgNO3 + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,SO4—

Sb(OH); + NaOH —

3amayga Ne3

CocTaBbTe 110 JIBa MOJICKYJISIPHBIX YPaBHEHHS PEAKIUi K CIICIYIONMM HOHHBIM:

Ba** + CrO,> — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H" — Zn** +H,S

3amaua Ne4
Boruncnute pH 0,05M pactBopa cepHON KUCTIOTHI.

3amaya NeS

Kakwue u3 ciaemyromnmx coneit moasepratorcst ruaponnsy: NapSiOs. Cu(NOgs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIDHBIE YpaBHEHMs THAPOJIM3a COOTBETCTBYoIMX cosiedl. Kakoe 3Hauenue pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3T0r0
COEIMHEHMUSL.

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTEIBLHO-BOCCTAHOBUTEIbHBIE MPOLECChD

B nomantaem 3amanuu mo TeMe «OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIC TTPOIIECCHI»: ITepBas 3a1ada
orieHuBaercs B 1,5 6amna; Bropas — B 2,5 6anna; TpeThs — B 1 Oam.

3amayga Nel
[Tonbepute KOA(pPUIMEHTHI B ypaBHEHHUSIX OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHil.

VKaxuTe TUI KaKI0M peakLvu.

PaccunTaiiTe SIE€KTPOABMKYIIYIO CHUIY W ONPEACIUTE HAMNpPABICHUE CAMOIPOU3BOJBHOTO
NPOTEKaHUs  IEPBOM  peakUMud [OpU  CTAaHJAPTHBIX  YCIOBUSIX,  MCIIOJb3ys  3HAYCHHUS
OKHCIINTENFHO-BOCCTAHOBHUTEIIHLHBIX ITOTEHITHAJIOB:

H] + H3PO, — J, + H3POs; + H,0

HNO, — HNOs; + NO + H,0O

H[AUC|4] + H,O, + NaOH — Au +NaCl +0, + H,O

NH;ReO, +H, — Re + NH; + H,O

KBrO —- O, + KBr

3amaga No2

CocraBbTe ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN:



KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

BI(OH)3 + Na,S,05+ NaOH —

Bi,O; + C —

Mg + HNO3 pu) —

3ajgaga Ne3

Jlanbl 1Be OKHCIUTEIbHO-BoccTaHOBUTENbHBIE mmapbl: KNO;, KNOjz; u Pb(NOgz),;, PbO..
[Tonb3ysick Tabnuiel CTaHAAPTHBIX OKUCIHTEIHHO-BOCCTAHOBHUTEIHHBIX TOTEHIIMATIOB, COCTAaBbTE
ypaBHEHHE BO3MOXKHOM peaknuu B ykazanHo cpeae (HNOs). Paccuuraiite 3HaueHue
AJIEKTPOABIIKYILEH CHIIBI PEaKIIHH.

Jlomamnee 3aganue Ne 5
10 TeMe «JJIeKTPOXMMHUYECKHE CHCTEMbI»

B momamrnem 3amaHuu 1o TeMe «JIEKTPOXUMUYICCKUE CHCTEMBI»: IepBasi 3aJja4a OllCHUBACTCS B
1 6amr; BTOpas — B 1,5 6amna; Tpetbst — B 2,5 Oana.

3amayga Nel
CocraBbTe JJIEKTPOHHO-UOHHBIC YpPAaBHEHHUS OJEKTPOJHBIX IMPOIECCOB W  MOJEKYJISPHOE

ypaBHEHHE TOKOOOpa3yroliel peakiuu, NpoTeKarouieil mpu paboTe TalbBaHUYECKOTO 3JIEMEHTa
Co/Co(NOs3)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) raipBaHHYECKOr0 3JIEMEHTA MPH CTAHIAPTHBIX
YCIOBUSIX.

[IpuHsiB MOTEHIIMAT aHOJA DPABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTAUTE KOHIEHTPAIUIO
KaTHOHOB METaJlJia B KATOAHOM pacTBope, nmpu kotopoi 3/C raibBaHUYECKOro 3JIeMEHTa YMEHbBIIIUTCS
Ha 0,02B.

3amaga No2

[IpuBenuTe CXE€MBI DJIEKTPOJHBIX TIPOIIECCOB M MOJEKYJISIPHBIE YpaBHEHUS PEaKIUi,
MPOTEKAIOIINX TPH JJIEKTPOXUMHUYECKOH Koppo3uu raipBanonapel Co/Ni: a) B kucioit cpeze; 6) BO
BJIQYKHOM BO3/IyXe€.

Omnpenenure yObUTb Macchl aHOJA MPU KOPPO3UH B KHUCIOW cpene 3a 20 MHH, €ClIM CKOPOCTh
kopposuu coctasmia 0,01 /4.

3amaga Ne3

CocTaBbTe DJIEKTPOHHO-UOHHBIE YPAaBHEHHUsS OJJIEKTPOIHBIX TPOILECCOB (aHOJ HWHEPTHHIA) H
MOJIEKYJIIPHOE YPABHEHHUE PEAKIUU, IPOUCXOIAIIEH TP SIIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Brruucnure (akTtudeckoe KOJWYECTBO METallla, MOJYYEHHOTO Ha KaToJA€ TPH AJICKTPOJIU3E
Co(NO3)2, eciu 351eKTpOIIH3 IPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia o Toky coctaBui 85%.

VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBITICHUS BBIX0/Ia METAJIJIa TT0 CPAaBHEHUIO C PACUECTHBIM.



BapuaHT nomMamHeil KOHTPOJIbLHOH PadoThI

BAPUAHT Ne 1

TEMA 3AJJAHHUE
3aganue 1. OkoHYaHHME DJIIEKTPOHHOH (opMyITBI
. ..6326p1'.YKa>I<HTe MOJIOKEHUE 3JIEMEHTA B
Tema 1. MIEPUOANYECKON CHCTEME: IEPUOJ, TPYIILY, IOArPYIIILY,

HepnounquKaﬁ CHUCTEMA 3JIEMCHTOB
CTpOE€HUE aTOMAa

Ha3BaTh 3JeMeHT. CoCTaBbTE JJICKTPOHHYIO (HOpMYITy
aToMa »JJIEMEHTAa. YKaXXUT€ JJICKTPOHHOE CEMEMCTBO,
METAaJII HIIH HEMETAJII. CocTaBbTe
AJIEKTPOHHO-TpapuUecKyr0 GopMylny s yKa3aHHBIX
3JICKTPOHOB B HOPMAJILHOM COCTOSIHUH.

3amanue 2. VYkasaTh BCE€ KBAHTOBBLIE 4YHCIA IS
ANEKTPOHOB, OTBEYAIOIIUX CIEAYIOIMIEH AIIEKTPOHHOU

dopmyie 5p°

Tema 2. 3ananune. CocraBbTe YpaBHEHHUS PEAKIIMI, IPYU TOMOLLIU
Kucj10THO-0CHOBHBIE CBOHCTBA KOTOPBIX MOKHO OCYIIECTBUTH CJICTYIOIINE

BelleCTB MIpeBpaIicHUs
Zn — ZnO — ZnCl, — Zn(OH),—Na,[Zn(OH)4]
3apanue 1. [{na peakuuu FesOyk) + Hor = 3Fe0k) + H.0n
OIIPENICSIUTE BO3MOXKHOE HAIMPABJICHHUE CaMOIPOU3BOIILHOTO
TEYEHUS] PeaKIMU TpPU CTAHJIAPTHBIX YCIOBHUSIX U TPHU

Tema 3. temneparype t =1227°C, ecom Terwiosoit s¢dekr g0

XumMn4yeckasi TePMOJAUHAMUKA

3aJJaHHON TEeMIIepaTypbl HE N3MEHUTCS.

VYKaxure: a) BBIIEISAETCS WM TIOTJIOMIACTCS SHEPTHS B XOZIE
peakiyy; O) NPUUMHY HAWIEHHOTO WM3MEHEHUsI SHTPOIHU.
Paccunraitre Temmieparypy, Ipu KOTOpOM YCTaHABIMBACTCS
paBHOBECHE M IPOUCXOAUT cMeHa 3Haka AG.
3ananue 2. Beranciure TernoBoit addext peakimu 3FesOyk)
+ 8Alx) = 4ALOsk) + 9Fek), TONB3YACh CTaHIAPTHBIMH
SHTAIBIMAMU ~ OOpa30BaHMsI ~ pEarupyrolMX  BEIIECTB
(mpunoxenue 3). CKOJIBKO TeIIOThI BbIIETUTCS (IIOTJIOTUTCS)
npy1 00pa30BaHKM BellecTBa F€ B konmuectse 56 1?

Tema 4.
XUMHYECKAd KHHETHKA U
XHMHYeCcKOe paBHOBecHe

3aganme 1. TemneparypHblii kKo3(pUIMEHT peakuuu
paBeH 2,5. Kak M3MEHMTCA CKOPOCTb PEaKLMH: a) MpHU
noBellIeHNH TemmnepaTypsl oT 60 no 100°C; 6) npu
OXJIAKJIEHUM peaknoHHOM cmecH oT 50 1o 30°C?
3ananme 2. Jliis oopatumoit peakiun FesOux) + Haypy =
3FeO) + HoO3anuimmre BbIpakeHHe KOHCTAHThI
paBHoBecusi AH®, x/[x =+ 69,8. Tlpemnoxute criocoOs
YBEJIMYEHUS] KOHLIEHTPAIMH TPOAYKTOB PEAKIIHH.

Tema S. PacTBopbl

3aganue 1. B 180 M Boas! pactBopeno 20 r cynbdara
Mmapranua. [Tonyanncs pactBop miotHoctso 1,101 r/mu.
Boruncnute MOISIpHYI0, HOPMaJIbHYIO, MOJISUIBHYIO
KOHLIEHTPALUU U MacCOBYIO JIOJIF0 PACTBOPEHHOTO
BEIIEeCTBA.
3ananue 2. CocTaBbTe MOJIEKYJISIPHBIE U
MOHHO-MOJIEKYJIIPHBIE YPaBHEHUS PEAKLUI
B3aUMO/JICICTBUS B paCTBOPAX MEXKY:

Bi2(804)3 u NaOH; FEC|3 u H,S;

NH;OH u MnC|2; H,SO,4 u Ba(OH)z.
3aganme 3. CocraBbT€ HMOHHO-MOJIEKYJISIDHBIE U
MOJICKYJISIpHBIC ypaBHeHHs Tuaponm3a coierd NapSiOs,




SbCl3, Rb,SO,4. Kakoe 3nauenune pH (>7, <7) mmeror
pacTBOPBI ITUX COJIEH?

OKHCJINTEIbHO-BOCCTAHOBUTEIbHDbIE

Tema 6.

CBOMICTBA BeLIECTB

3aganmne. MeTo0M 3JI€KTPOHHOTO OanaHca noaoepuTe
KOA((PHUIHUEHTHI B YPaBHEHUSX, YKAKHUTE OKHCIUTENb U
BOCCTAHOBUTEJIb, HAUIIUTE 3JIEKTPOHHbIE YPAaBHEHUS
MIPOIIECCOB OKUCIIEHUS! 1 BOCCTAHOBIICHUS

HsPO; + KMnO,4 + H,SO4 = HaPO4 + MNSO4 + K,SO,4 +
H.O

CuS0O4 + H3PO, + H,O = CuH + H3PO4 + H,S0,

Tema 7.
DJIeKTPOXUMHUYECKHE CHCTEMBI

3ananue 1. /{715 raapBaHUYECKOTO DJIEMEHTA,
00pa30BaHHOIO IJIACTUHAMU U3 METAIIJIOB

Zn u Ag,norpyXeHHbIX B paCTBOPBI UX COJIEH €
KOHIIEHTpalMell HOHOB METaJIOB

A™ =0,01u B™ =0,05

1) cocraBbTE CXEMy rajibBAHUYECKOTO DIICMEHTA;

2) HAaIUIIUTE YPaBHEHHS dJICKTPOIHBIX MPOIECCOB U
TOKOO0Opa3yrollei peakiny;

3) paccuMTaiiTe EKTPOABIKYIILYIO CHITY
rajJbBaHUYECKOTO 3JIEMEHTA.

3aganue 2. CocTaBbTe ypaBHEHUS AJIEKTPOIHBIX
MIPOLIECCOB (aHOJI MHEPTHBII) U MOJIEKYJISIPHOE
YpaBHEHUE PEAKIINH, IPOXOAAIIECH IPH IIEKTPOIHU3E
pacruiaBa win pactBopa snekrponuta  paciiaB CaCly
Boruncnute Maccy MeTasuia BbIACIUBLIETOCs Ha KaTo/e,
€CJIU AJIEKTPOJIU3 MPOoBOAMIM Iipu cuiie Toka A =10,0. B
TedeHue BpeMeHn = 2,5 4.Brixo Metaia 1o Toky Br
coctaBun  98%.

3aganue 3. CocTaBbTe ypaBHEHUS AJIEKTPOIHBIX
IIPOLIECCOB U MOJIEKYJISIPHOE YPABHEHHE PEAKLIUH,
MIPOTEKAOIIEH MTPHU IEKTPOXUMUYECKON KOPPO3HH
ranpBa”onapel: Pb - Sn

a) B KUCJION cpefie;

0) B aTMoc(epe BIaKHOTO BO3AyXa.

ogakrwdE

© oo~

11.
12.
13.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «XuMHYecKas TePMOANHAMUKA»

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKH: ITOHITHE CUCTEMBI, BUIBI CUCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Paborta. Ternora.

[TepBblii 3aKOH TEPMOJAMHAMUKHU (BBIBOJ).

OHTaNBNUA KaK (PYHKIUS COCTOSHUS CUCTEMbI. DHTANbINs 00pa30BaHMs BELIECTBA.

TemoBoit >ddext xumuueckoil peakuuu. DakTopbl, BIMSIONIME HAa TEIUIOBOH 3(dekT

XUMHUYECKON PEaKIMH.
Tepmoxumus. 3akoH ['ecca.
CnenctBus U3 3akoHa ['ecca.

DHTponus KaK (YHKIHS COCTOSTHUSI CHCTEMBI.

BTopoii 3aKOH TEpMOAVHAMUKH.
TpeTuii 3aKOH TEPMOJIMHAMUKH.
Oueprus ['ub6ca.

Hanpasnenue caMonpou3BOJIbHOTO MPOTEKAHUSI XUMUUECKUX PEAKIIHA.
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10.
11.
12.

13.
14.
15.
16.
17.
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0.
1.
12.
13.
14.
15.
16.
17.

KOHTpOJILHbIe BOIIPOCHI 11O TEME «XHMHYECKAsA KHHETUKA»

Xumunyeckas KuHetuka. CKOpoCTh XUMUYECKOM peakiuu U METO/IbI €€ PETYJINPOBAHMUSL.
BriusiHue KOHLIEHTpalK Ha CKOPOCTh XUMHUYECKON PeakLnu (3aKOH JAEHCTBYIOLIMX Macce).
Bnusiaue Temneparypsl Ha CKOPOCTh XuMHUYeckor peakuuu. [Ipasuno Bant — F'odda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

OHeprus akTUBallUU. Y paBHEHUE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCa. DHEPreTUYeCKas AuarpaMmma.

Kpupas Maxkcsenna — bonbiimana. DHepreTuueckuii 6apnep.

Karanutnueckue CHCTEMBL.

BnusiHue xatannu3aTopa Ha CKOPOCTb XUMUYECKOW PEAKIUH.

I'OMOreHHBINM U reTepOreHHbIN KaTalaus.

KounebarenbHble peakuuu.

Xumunueckoe paBHoBecHe. OOpaTuMble 1 HEOOPATUMBIE PEAKLIUH.

KoHcTaHTa XMMHYECKOrO paBHOBECHSI.

Cwmemenune xumuyeckoro pasHoBecus. [Ipunnun Jle-1llarense.

BnusiHue KoHLEHTpalyy, JaBJICHUS U TEMIIEPATYPBHI.

®a30BbIE pABHOBECHSL.

®da30BbIe AMArpaMMbl AJIs OJTHOKOMIIOHEHTHBIX CHCTEM.

KonTpoJibHbie Bonpockl 1o Teme «PacTtBopb»

[lonsiTue pactBopa. PactBopuMocTs BeniecTBa. PacTBopumMocTs rasa.

PactBoprl. CriocoObl BbIpa)KE€HUS KOHIICHTPAIIMM PAaCTBOPOB (MaccoBasi JOJs, MOJIApHas
KOHIIEHTpAIUs1, MOJISIPHAs KOHIIEHTPAIlMsl YKBUBAJIEHTA, MOJIbHAS JIOJIS, TUTP).

Konnurarueasie cBOMCTBA pacTBOPOB. M 1eanbHBbIi pacTBOp.

3akonsl Payns: [ (Tonometpuyeckuit) u Il (30ynnnockoninueckuil ¥ KPHOCKOMUIECKHIA ).

OcmMmoc. OcmoTtrueckoe napieHrne. CxemMa 0CMOMETpA.

KucioTHO-0CHOBHBIE B3aMMOJICHCTBHSI BEIIECTB.

WNonnasi Teopust KUCIOT U OCHOBaHMM AppeHuyca. OCHOBHbIC TIOHSTHS U TIOJIOKEHUS TECOPUU
AppeHnnyca.

Huccomnmanus KUCJIOT, OCHOBAaHUM M COJEH C TOYKM 3PEHHS HMOHHOM Teopuu AppeHuyca
(mpuMeps).

Crenens aucconuanuu. CUIbHBIC U CIa0bIe DIEKTPOTUTHI.

Jucconmarnus cnadbix 3MeKTpoauToB. KoHCTaHTa ArCcCOUaIIH.

3akoH pazbasieHus OcTBagbia.

Peakmii HOHHOTO OOMEHa MEXKIy AJIEKTPOIUTaMU (Ha TpUMepe peakiuii 00pa3oBaHus Ci1adoro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

IIpousBenenre pacCTBOPUMOCTH.

HNouHoe npousBenenne BoAabl. BonopoaHbIil U THAPOKCUIILHBIN MOKA3aTEIIH.

I'upponus coneit. TUIBI TUAPOIN3A COJIEH.

KonnyecTBeHHBIE XapaKTEpUCTUKH MPOLECCa THIPOJIN3A.

@DakTOpHI, BIUSAIONINE HA MPOIIECC TUIPOJIU3a.

KonTtpoabHbie Bonpockl 1o Teme «/[ucnepcHbie cucTeMbDy

I'ereporennsle cmecH. JluciepCcHbIE CUCTEMBI.

HucnepcHocth. Knaccudukarmm TUCTIEpCHBIX CUCTEM.
Konnouansie pactBopsl. JInoguisHbie 1 110(OOHBIE KOJIIOUIBI.
Crioco0b! nostyueHus KOJUIOUJHBIX PACTBOPOB.

CtpoeHre KOJTOUIHBIX YacTHLl.

[IpaBuino ®asHca — [leckosa.

Y CTONYMBOCTD KOJIOUAHBIX crcTeM. CTaOHIN3aTopBhI.
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16.
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Koarymnsmust mnoduinbHbIX 1 T10(POOHBIX KOJIJIOUIOB.
CenuMeHTAIHS KOJUTOUIOB.

Koarynsiust KOJUTOUTHBIX PACTBOPOB JICKTPOIUTAMH.
[Tpasuiio [lyneie — Iapau. Koarymupyromiast cmocoOHOCTS.
OnTHyecKre CBOMCTBA KOJUIOMIHBIX PACTBOPOB.
DIEKTPUYECKHE CBOMCTBA KOJUTOUIHBIX PACTBOPOB.

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OCHOBHBIE TOHATHUSI TEOPUU OKUCTUTEIHLHO-BOCCTAHOBUTEIIbHBIX PEAKITUI.
OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC CBOMCTBA BEIIECTB.

Baxxwueiiine oKUCIUTENIN 1 BOCCTAHOBUTEIIH.

THIIBI OKMCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUN (TIPHUMEDPHI).
OKHCIUTEIFHO-BOCCTAHOBUTEIBHEIN ITOTCHITHA.

Ypasuenue Hepucra.

CocraBiieHUe OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI.
Hanpapnenue oKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KoHTpoJibHbIE BONPOCHI 110 TeMe «DJIeKTPOXUMHUYECKUE CUCTEMbD)

DnekTpoxummudeckue cuctembl. Kimaccudukanus 31eKTpOXUMUYECKIX MTPOIECCOB.
DNIEKTPOXUMHUYECKHE MTPOLIECCHI, IPOTEKAIOLIUE HA IPAaHULIE pa3iea «MEeTallll — pacTBOP».
INanpBann4eckmii 35emMeHT Jdanusmsa — SIkoowu.

DNEKTPOABUKYIIAsl CUJla TalbBAaHUYECKOIO AJIEMEHTA.

N3mepeHne »HIEKTPOAHBIX MMOTEHUUANIOB. Psi  CTaHAAPTHBIX 3JEKTPOJIHBIX MOTEHIUAJIOB.
CBoiiCTBa METAJUIOB B COOTBETCTBUU C UX MOJOKEHUEM B Py HANPSKCHHI.

VpaBuenue HepHcra.

DNEeKTPON3 paciiaBoB U pacTBOpoB. KaTogHble M aHOAHBIE TIPOIIECCHI.

OO0wenuneHHbIl 3akoH Papanes. Beixos 1o Toky.

Koppo3zus metamnos. Knaccuduxaiiys Koppo3HOHHBIX MPOIIECCOB.

Xumuueckasi Kopposusi.

DNEeKTpOoXUMHYUECKass KOppo3us. AHOAHOE OKHUCIIEHHWE MeTajlla M KaTOJHOE BOCCTaHOBJIEHUE
OKUCITTUTES.

[Tpumepsl KOPPO3UU B KUCIIOH cpefie U aTMOC(HEPHOM KOPPO3HUH.

CKopocTb KOppO3uH.

3amuTa METaioB OT KOPPO3HH.

3aluTHbIE TOKPBITHS.

DNEKTPOXUMHUYECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAILIOB.

XUMHUYECKUE UCTOUHUKH TOKA. ['albBaHUYECKUI 3TIEMEHT.

XUMUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPHI.

XHUMHUYECKUE UCTOUHUKH TOKA. TOMIMBHBIE JIEMEHTHI.



Mpuioxenne 2

7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU
HpOMe)KYTO‘-IHaSI arTrecranuia UMECT L CIBIO OHpeIICHI/ITB CTCIICHb JOCTHIXCHUA
3aIUTAHMPOBAHHBIX PE3YJIbTATOB OOYYEHHMS 10 TUCHUILIMHE 3a ONPEACIICHHBIN MTepHoI 00yUICHUSI.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHOM aTTeCTAINM:
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KOMIIETEHITNH

OneHouHble CpeaCTBa

OIIK-1 CnocobeH pemath 3a1a4u mpodheccnoHaTLHOU IeATETPHOCTH Ha OCHOBE UCIIOJIE30BAHUS TEOPETHUCCKUX U MPAKTUYCCKUX OCHOB €CTECTBEHHBIX U

TEXHUYCCKHUX HAYK, a TAKKC MAaTEMATHUYCCKOr'O alrrapara

OIIK-1.1

Ompenensier XapaKTEePUCTHKH
¢u3n4eckoro M XUMHYECKOTO
nporecca (SBJICHHUS), XapaKTepPHOTO
s 00BEKTOB MPOPECCHOHATBLHON
JeATeNLHOCTH, Ha OCHOBE
TEOPETHUYECCKUX u
IKCTIEPUMEHTAIBHBIX UCCIICIOBAaHHHA

Hepeueub meopemuiecCKux 6onpocoe K zauenty.:

16.
17.

18.
19.
20.
21.
22.
23.

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKM: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBI, GYHKLIUU COCTOSHUS cUcTeMbl. [1epBblil 3aKOH TEPMOIMHAMUKH.

DHepreTuka XMMHUYECKHUX IPOLIECCOB.

OHransnus. 3akoH ['ecca u ciieCTBUSA U3 HETO.

OHntponus. YpasHeHue bosbiiMana. BTopoil u TpeTuii 3aKOHbI TEPMOJIUHAMUKHU.

Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

Xumuueckasi kuHeTHka. CKopocTh XuMudeckor peakuuu. CpefHssi U UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas kpusasi.

CKopocCTb peakui U METO/IbI €€ PEryJINPOBAHHUS.

Bausinue Temneparypsl Ha ckopocTh peakuuu. [Ipasuiio Bant-I'odda.

OHeprus akTUBallMU. AKTHBUPOBAHHBIN KOMIUIEKC. Y paBHEHHE AppeHuyca.

. KaranusaTopsl 1 kaTanuTHYE€CKUE CUCTEMBL. | OMOT€HHBIN KaTalnus.

. KaTtanuzaTopbl 1 KaTaIUTUYECKUE CUCTEMBI. [ €TepOreHHbIN KaTains.

. XuMHueckoe paBHOBecHue. KOHCTaHTa XUMHUYECKOTO PaBHOBECHS.

. Cmemenne xumuueckoro paHosecusd. [Tpunuun Jle [larense.

. PactBOpb1. CiocoObI BeIpakeHUs KOHIIEHTPAIIUU PACTBOPOB.

. PactBops! anektponutoB. CTeNeHh U KOHCTAHTA JEKTPOJIMTUUECKONW TUCCOIHAIIMU. 3aKOH

pazb6asnenus OcTBaibaa.

Jucconumanus KUciaoT, OCHOBaHUM, coniell. AMQOTepHbIE JIEKTPOIUTHI.

PactBopumocts. IlpousBenenue pacTBOpUMOCTH. YCJIOBHE OOpa3oBaHHsI U PACTBOPEHMS
OCAaJIKOB.

Hucconnanus Boasl. MonHOE pounsseneHne Boabl. pH.

I'mnpomus coneii. CteneHb U KOHCTAHTA TUAPOIN3A.

Hucnepcusie cucremsl. Kimaccudukarus. JInopunsabie 1 110(OOHBIE KOJUIOUIBI.

CTpoeHue KOITOUIHBIX YaCTHII.

Koarymnsiuust KoJu1ouHbIX pacTBOPOB.
OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIC CBOMCTBA
OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbBHBIX peaKum”I.

BEIIECTB. Knaccudukanus
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24. DneKTpoXuMHYECKUEe CUCTEMBI. 3akoHbl Dapanes. DIeKTpOAHBINA MTOTEHITUAI.

25. I'anpBannveckuii anemMeHT Jlanusisa SIkoOu.

26. DJIEeKTPOXUMUYECKUE CUCTEMBI: 3JICKTPOIHN3 paciuiaBoB. [IpumeHenue anekTponusa.

27. DnekTpoyin3. AHOMHBIM U KaTOIHBIA MPOIECCHI IPH AIEKTPOJIU3e pacTBOpoB. [IpumeHeHue
AIIEKTPOJIN3A.

28. Koppo3sus. Buasl koppo3un. CriocoObI 3aIUTH METAIOB OT KOPPO3HH.

OIIK-1.2

Hcnonb3yeT TeopeTHyecKue OCHOBBI
TEXHUYECKHUX HAYK JJIS IPUMEHEHUs
MHHOBAITMOHHBIX TEXHOJIOTMH Ha
pEaAIbHBIX CTPOUTENBHBIX 0OBEKTOB

Ilpumepnvle npakmuyeckue 3a0anus

1. Hanmcarh 51€KTpOHHBIE ypaBHEHUS OJIIEKTPOJIHBIX IPOIECCOB, ypaBHEHUE CyMMAapHOMN
TOKOOOpa3yromel peakuuu, BeMUCIUTh DJ[C raJbBaHHYECKOTO JJIEMEHTAa, €CIH KOHIICHTPAIUU
HOHOB METAJJIOB PABHBI: [AI3+]=0,001 MOJIB/I, [C02+]=O,1 MOJIB/JI.

2. Hanmcath MOHHBIC B MOJICKYJISIPHBIC YpaBHeHUS peakuuid ruaposmsa coneit: KsPOy, NaySOy,
ZnC|2.

3. 3aKOHYNTH YpaBHEHHs PEaKIIHii, HAMMCAB MX B MOJICKYJIAPHON M HOHHOH popmax:

Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaibius coaepxurcsa 478,8 r Ca(OH),. IlnotHocTs pactBopa 1,14
r/mit. Paccuuraiite: o(Ca(OH)2); Cy; Cox; Cmy N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe ypaBHEHHS OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIX PEAKITHIA:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnOy4 + NapSO3 + HoO —.

6. Hamucath SJ€KTpOHHBIC YpaBHEHHUS OJJICKTPOJHBIX IPOIECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3ytoleil peakiuu, BeIYUCIUTh DJ[C ralbBaHUYECKOTO AJIEMEHTA, €CIU KOHIIEHTPAIUH
MOHOB METAJJIOB PABHBI: [Mn2+]:0,01 MOJIB/I, [Au3+]=0,1 MOJIB/II.

7. 3aKOHUYUTH YpaBHEHHsSI peaKlUii, HAMMKMCAB UX B MOJIEKYJISIPHOU U MOHHOM opmax:

NH4OH + HNO3; —, Zn(OH),; + NaOH—, AIPO4 + Na,SO4 —.

8. HamncaTh ypaBHEHUS peakiuii THIPOJIN3a B MOJICKYIIIpHOM U HOHHOM Buje: Aly(SOy)s, KCI,
Na,SOs.

9. Hamucath SJEKTpPOHHBIE YpaBHEHHUsS OJIEKTPOJIHBIX MPOIECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3yromel peaknuu, BEIMUCIUTL DJ[C TrallbBAHHYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUN
MOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 mois/11, [Cu*]=1,0 Moms/m.

10. Cynbdat amomunust maccoir 36,4 t pactBopmwiu B 100 T Boabl. [I10THOCTE MOTy4€HHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AI2(SO4)3) 1 N (H20); T.

11. HamucaTh S57€KTPOHHBIE YpPAaBHEHHUS AJIEKTPOAHBIX MPOIIECCOB, YPAaBHEHUE CYMMapHOM
TOKOOOpa3yromeil peaknuu, BeIYHCIUTh DJIC ralbBaHMUYECKOTO AJIEMEHTa, €CIM KOHIEHTPAlUU
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MOHOB MeTayuioB pasHel: [Mn®*]=0,01 mous/i, [Ag*]=1,0 Mos/m1.

12. 3aKOHYUTH YpaBHEHHUS PEAKLUH, HAIIUCAB UX B MOJIEKYJISIPHOM U MOHHOM BHJIE:
MnS + H,;SO4 —, Fe(OH)3; + NaOH —, NH4Cl + KOH —.

13. Ompenenure TepMOAMHAMUYECKYIO BO3MOKHOCTD IIpoTekanus peakuun CaO + 2 Cy) =
= CaC; (¢ + CO(r), AH; = 460 x/I>x ipu cTaHIapTHBIX YCIOBHAX. Paccunraiite TemnepaTypy Hadana
peakiuu, ecaun  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaCj)= 70 Jx/Mons-K;
S(CO)=197 dx/mons-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI:

KMnQO4 + NaNO», + H,SO4 —, CI‘2(SO4)3 + Br, + NaOH —.

15. Onpexnenure TePMOANHAMUIECKYIO BO3MOXKHOCTD NpoTekanus peakiuu 2 Cly iy + 2 HoO) =4
HCly + Oy (ry, AHy = 115,6 x/Ix nipu cTaHIapTHHIX yCIOBHSAX. Paccumraiite Temmeparypy Havaia
peakuuu, ecan S(Cl2)=223 [x/mons K; S(H20)=189 [lx/mons-K; S(HCl= 187]1x/monb K;
S(02)=205 JTxx/momas-K.

16. Hamucath ypaBHEHHsI peakiliii THaAposn3a B MosiekyssspHoM U vonHoM Buje: CrCls, NaNOs,
K,CO:s.

17. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN:

K>Cry,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omorenHass peakius mpoTekaeT mo ypaBHeHutro H, oy + b ) = 2 Hly). Hauanpnas
KOHIIEHTpanusi Bojxopoaa 2,1 Monbs/n, uoma 1,5 monb/n. Bo CKONMbKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

19. B 640 mna Boasl pactBopuiu 160 T xnopuna sxenesa (I1I). [110THOCTH MOTy4eHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crmj N(FeCls) u N (H20); T.

20. Onpezpenure TEPMOJMHAMHUECKYI0 BO3MOXKHOCTb IMpoTeKaHHs peakuun CS; () +3 Oyp=
=CO; ( + 2 SO» (1), AH; = -1075 x/Ix npu cTaHIApPTHBIX yCIOBHAX. Paccuuraiite Temmeparypy
Havana peakuuu, eciiu S(CS;)=151 [x/monb-K; S(02)=205 x/monb K; S(CO2)= 213 Jx/mMonb-K;
S(S0,)=248 Jlxx/monb-K.

21. Peakuus uier no ypasHeHuto: 2 Hy ) + Sy () = 2 HoSr). HauanpHas KoHLEHTpanysa Bogopoa
2 monb/1, cepsl 1,5 Moinb/n. OnpenenuTte BO CKOJIbKO pa3 U3MEHHUTCS CKOPOCTh PEaKIIMU K MOMEHTY,
Koraa npopearupyet 0,7 MoJb/1 Bogopoaa?

22. Onpenennte TEpPMOAMHAMUYECKYIO BO3MOXKHOCTB IMIPOTEKAHUS peakuuu 2 ZNS ) + 3 Oy =
=22n0 ) + 2 SO, (1), AH, = -890 k/I>x npu cTaHJapTHBIX yciaoBusiX. PaccuuTaiite TemmepaTypy
Havana peakiun, ecian S(ZnS)=58 Jx/monb K; S(02)=205 JIx/mons K; S(ZnO)= 44 JIx/mons K;




Kon

NHaukaTop AOCTHIKEHUS

O1eHOYHEIE Cpe€acTBa

WHJUKaTOpa KOMITETCHIIUHT
S(S0,)=248 JTxx/moab-K.

23. HayanbHble KOHLEHTPAIMU UCXOIHBIX BetlecTB B peakuuu: 2 SO, iy + Oy () = 2 SO3 () 6b11H
paBusbl 1,8 Mosb/1 SO; u 2,4 moib/11 Oy. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIM K MOMEHTY,
korna npopearupyet 0,8 monb/m SO,?

24. B pactBope opTodochopHoit kucioTel Maccoi 1200 r 1 muiotHOCTRIO 1,153 1/MIT comepkutcs
312 r H3PO,. Paccumnraiite: ®(H3PO,); Cy; Coxs Cny N(H3PO4) 1 N (H20); T.

OIIK-1.3 Pemaer wmH)XeHepHBIE 3amauu  C Ilpumepnvle npakmuyeckue 3a0anus
IIOMOIIBIO MaTeMaTHU4ECKOIro 1. dns peakuuu CHy ( + CO; ) = 2 CO () + 2 Hy (1) onpeaenure BO3MOKHOE HAIIPABICHHUE
anmapata  BEKTOPHOM  anreOpsbl, | CaMOIIPOU3BOJIBHOTO TEUEHUS PEAKIIMU IIPY CTaHJAPTHBIX YCIOBUSAX U NIpU  Temriepatype T =927°C,
aQHAJTUTUYECKOM reOMEeTPHUH u|ecan TerioBod 3(QeKxT peakuud A0 3aTaHHON TeMIlepaTypbl HE HW3MEHUTCA. YKaXKHUTE: a)

MAaTEMaTHYCCKOIro aHajin3a

BBIJIETISICTCSl WM IOTJIOLIAETCS PHEPIrHsl B XOAE pPeakiuu; O) MPUUMHY HANJEHHOTO HW3MEHEHHUS
sHTpomnuu. PaccunTaiite TeMnepatypy Hayana peakluu.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOLIUX peaKlIUi
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HamnpaplICHHUE CMEIIEHUS XUMHUYECKOIO
paBHOBECHSI ATUX peaKUui: a) NpPH MOHUKEHUH TEeMIepaTyphl, €CIM JaBJI€HHE MMOCTOSHHO; 0) mpu
MOBBIIIEHUH JJaBJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

3. CkoabKO MULTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C TJIOTHOCTHIO 1,84 r/mi
notpebyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakue wu3 crneayromux coned moxaseprarorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocTtaBpTe MOHHBIE M MOJEKYJSPHBIE YPAaBHEHHUs THAPOJIN3a COOTBETCTBYHOIIMX coiyiel. Kakoe
3HaueHne pH (< wi> 7) UMEIOT pacTBOPHI ATUX COJIECH?

5. 301b ruapOKCUAa MarHus noiaydeH mytem cmemuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =H. pactBopa NaOH. Omnpenennre 3apsa 9acTUI] TMOJY4EHHOTO 30JI1 W HAIUIIATE
(dbopMyiTy ero MULEIUIHI.

6. PaccunTaiiTe »lEKTPOABMKYIIYIO CUITY U ONPEIECIUTE HAMPABICHUE CAMOIIPOU3BOJIBHOTO
POTEKaHUS peaximu npu CTaHJApTHBIX YCIIOBUSIX, UCTIOJB3YS 3HAaYEeHUs
OKHUCIINTEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos H) + HiPO, — J, + H3PO; + H)O0.

7. IlpuBegute cXeMbl 3JIEKTPOAHBIX IPOLECCOB MU MOJIEKYJSPHBIE YpPaBHEHUs peakLui,
MPOTEKAIOIINX TPH JICKTPOXUMHUUECKON Koppo3un ranbaHonapsl  Co/Ni: a) B kucioii cpenie; 6) BO
BJIaKHOM Bo3ayxe. Onpenenurte yObUTh MacChl aHO/IA ITPH KOPPO3UH B KUCIIOH cpexe 3a 20 MuH, ecliu
CKOpocTh Koppo3uu coctaBuia 0,01 r/4.

8. CocTaBbTe 3EKTPOHHO-HUOHHBIE YPaBHEHUS 3JIEKTPOJHBIX IPOLECCOB (AHOJ MHEPTHBIN) U




Kon Nunukatop AoCTHXEHUS
OrneHOYHBIC CpPEICTBA
WHJUKaTOpa KOMIIETEHIINHT
MOJIEKYJIIPHOE YpaBHEHHUE PEaKIUH, MPOUCXOAIICH MpH dekTposn3e pactBopa CoSO, Beruncaure
(akTHYECKOE KOJMYECTBO MeTaula, MoJydeHHOro Ha karozae npu 3aektponuse Co(NOs),, ecnu
AJIEKTPOJIU3 MPOBOJAMIM B TedeHHMHU | 4. Beixom MeTaiia mo TOKy coctaBuil 85%. Ykaxure
BO3MO>KHBIE IPUYMHBI YMEHBIICHHS BbIXOJ]a METAJIJIA IO CPABHEHHIO C PACUETHBIM.
OIIK-1.4 Pemaer Teopernueckue 3agauv B Ilpumepnvle npakmuyeckue 3a0anus

obmactu TETIOTEX HUKH,
TUIpaBIMKY,  TeIioMaccooOMeHa,
UCTIOJNB3YS byHIaMeHTaNbHbIC
3HaHUA

1. dns peakuuu CHy ( + CO; ) = 2 CO () + 2 Hy (1) onpeaenure BO3MOKHOE HAIIPABICHHUE
CaMOIPOU3BOJIBHOTO TEUCHUS PEAKIIMH MTPU CTAaHIAPTHBIX YCIOBHSX U Ipu  Temriepatype T =927°C,
ecnu TemmoBo 3¢ GdeKT peakiuu 00 3aJaHHOW TeMIepaTypbl HE H3MEHUTCS. YKaKuTe: a)
BBIJICJISIETCSI WJIM TIOTJIOMIAETCSl DHEPrusi B XOJAE peakuuu; 0) NMPUUUHY HAWJEHHOTO H3MEHEHMUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Bripa3uTe 4yepe3 KOHILEHTPAIMU PEareHTOB KOHCTAaHThl PABHOBECHS CIICIYIOIIUX PEaKInn
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalnpaplICHUE CMELICHUS XUMHUYECKOIO
pPaBHOBECHUSI 9TUX PEAKLUU: a) IPU MOHMKEHUU TEMIIepaTyphl, €CJIM JaBJIE€HUE MOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHHUS, €CITH TeMIIepaTypa MOCTOSHHA.

3. TlpuBeauTe CcXEeMbI DJIEKTPOIHBIX MPOIECCOB U MOJCKYISIPHBIC YpPaBHEHUS DPEAKIIUM,
MPOTEKAIOIINX TPH JEKTPOXUMHUUECKOMN Koppo3un ranbaHonapsl  Co/Ni: a) B kucioii cpejie; 6) BO
BIIQXKHOM Bo3ayxe. Omnpeaenure yOblIb MACChl aHOA ITPU KOPPO3UU B KUCIION cpene 3a 20 MuH, eciiu
CKOpOCTh Koppo3uu coctasuia 0,01 /4.




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NMOKa3aTeJd M KPUTEPHH
OLICHUBAHUS:

[IpomexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKJIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TTO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUYAIOIIMMHUCS 3HAHUW, U TIPAKTHYECKUE
3aJ]aHusl, BBISBJIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAaHHOW UCUUIUIMHE MPOBOJUTCS B YCTHOM (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO0» - OOYYAIOIIMICS JEMOHCTPUPYET TMOPOTOBBIA YPOBEHH C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTJICIBHBIX 3HAHUH, YMCHHIA, HABBIKOB, O0YJAIOIINICS UCTIBITHIBACT 3HAYUTEIHHBIC
3aTpyJHEHHs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU MX IEPEHOCE Ha HOBBIC CUTYAIUH;

«He 3a4TeHO0» - 00YJaroUTUNCs He MOKET IM0Ka3aTh 3HAHUSI HA YPOBHE BOCIIPOU3BEICHUS U
00BsicHEHUST MHPOPMAIK, HE MOKET MOKa3aTh UHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



