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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
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Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
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[Iporokonm ot 20 1. Ne

3aB. kadeapoii H.JL. Mensnuk
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3aB. kadenpoii H.JI. Mensauk
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[Iporokom ot 20 1. Ne

3aB. xadenpoit H.J1. Mensnnk




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIMHBI « XUMUS» ABIIseTCS (OPMUPOBAHNE
(GbyHIlaMeHTaJIbHBIX 3HAHUN B 00J1aCTH COBPEMEHHOI XUMUU, BKIIOYAIOIIUX OCHOBHbBIE
MOHSTHSI, 3aKOHBI M 3aKOHOMEPHOCTH, OIMCHIBAOIIME CBOMCTBA XUMHUUECKUX COCTUHECHHIA;
pa3BUTHE HABBIKOB CAMOCTOATEILHOU PabOThl, HEOOXOAUMBIX JUISl IPUMEHEHUSI XUMHUYECKHUX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
NeSITEIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

JucuumnirHa XuMus BXOAUT B 00s13aTEIbHYIO 4aCTh Y4€OHOI 0 I1aHa
00pa3oBaTenbHON IPOrPaMMBI.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUCHHS TUCIUIUIMH/ IPAKTUK:

"Xumus" B 00beMe IporpaMMbl cpeiHENd 00111e00pa30BaTEIbHOM IKOJIbI

3HaHus (YMEHUs, BIIAICHNUS), IOJYyYEHHbIE IPU U3YYEHUH JAHHOM JTUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

be3zonacHOCTb XKU3HEACATEILHOCTH

DHEpreTUKa U SKOJOTUS

3 Komnerennun ody4uaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHHILIMHBI (MOAYJIsl) M IVIAHMPYeMble pe3yJibTaThl 00y4eHHus

B pe3ynbraTe ocBOGHUS TUCHMITIMHBI (MOYJs) «XHUMUsA» 00yUYarOIIMHACs JOJKEH
o0Js1afaTh CIEAYIOIMMU KOMIIETEHIIUAMMU:

KO[[ HHAUKATOopa I/IHIII/IKaTOP JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 Cnocoben IMPUMCHATH CCTCCTBCHHOHAYYHBIC O6H.[CI/IH)K€HepHLIC 3HaHHUA, MCTOObI
MATCMATHYCCKOI'0 aHaJIn3a U MOJACJIMPOBAHUS B HpO(beCCHOHaHBHOﬁ JCATCIIBHOCTH,

OIIK-1.1 Pemraet craniapTHbele npodeccroHaIbHbIE 3a/1a41 C IPUMEHEHUEM
OOIIeNHKEHEPHbIX 3HAHUN

OIIK-1.2 [TpumeHsieT METOABI MOAECTUPOBAHUS U MATEMaTUYECKOTO aHaJI13a JUIs
peleHus 3aa4 B IpoQecCHoHaIbHOMN 1S TeIbHOCTH




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

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

qHCIIe:

— KOHTaKkTHast pabota — 8,7 akaJl. 4acoB:

— ayauTopHas — 8 akaJl. 4acos;

— BHeayauTopHas — 0,7 akaj. 4acos;

— camocTosTenbHas padota — 95,4 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma arrecTalyu - 3a4eT

AynuropHas % o
KOHTaKTHas padora E z dopma TeKyIero
S B
B aKajl. 4acax o un KOHTPOJIS
Paznen/ Tema 2 (B axan ) =l = N P Kox
> 8 © | camocrosiTenpHON | ycrieBaeMOCTH H
JTUCLUTUTAHBI 2 [~ . | xommerenuu
O paboThI MIPOMEKYTOUHOM
na6. | mpakr. [ € &
Tlek. g aTTeCTaluu
3aH. 3aH. | O &
1.
CaMOCTOSITENEHOE
U3y4YeHUE
4eOHOH U 3amuTa
1.1 Xumnueckas y . - . OIIK-1.1,
15 Hay4YHOU KOHTPOJIbHOU
TePMOJIUHAMHKA OIIK-1.2
JATEPaTypHI; padoTHI
- perieHne
KOHTPOJIBHOM
paboThI
CaMOCTOSTENEHOE
n3ydeHue
y4eOHOM U 3
o aluTa
Hay4YHOU n " OIIK-1.1,
1.2 Xumudeckass KHHETHKA 15 KOHTPOJIBHON
JIUTEpaTyphl; OIlK-1.2
paboTsI
- peuieHue
KOHTPOJIbHOM
paboThI
2
CaMOCTOSTENEHOE
n3ydeHUe
yaeOHOU W
Hay4YHOU
JIUTEPATYPHI.
oTyeTa 1o 3amura
nabopaToOpHOI nabopaTopHOIH
OIIK-1.1,
1.3 PacTBOpBI 2 2 15 paborte; paboTsl. 3amuTa OIK-1.2
- perieHne KOHTPOJIbHON '
KOHTPOJBHON paboTHL.
paboTsI
CaMOCTOSITENBHOE
U3y4YCHHE
y4eOHOH W
HAay4YHOU




JIUTEPaTyphl

- pelieHue
KOHTPOJIbHOU
paboTsI,
) Sampra OIK-1.1,
1.4 TucniepcHbIE CUCTEMBI 15 | camocrosTensHOe KOHTPOJIBHOM OTIK-1.2
U3yuYCHHE paboThl. '
yuebHO U
Hay4YHOU
JIUTEPATyph
- oopmIicHHE
oT4era o
nabopaTopHOH
pabore;
- peuieHue 3ammra
1.5 1.5 OkucnurenbHo- JTIOMAIITHETO nabopaTopHO OTK-1.1
BOCCTAHOBHUTEJIbHEIE 17 3amanust No 5; pabotsl. [lomaniHee OHK-l. 2‘
TIPOIIECCHI - 3amanue Ne4. ’
CaMOCTOSITENIbHOE TecTupoBaHue
U3ydeHHe
yueOHOH H
Hay4HOU
JHTEPATyphI
- oopmiieHHE
oTdyera o
nabopaTopHO
paborte;
- peleHne 3amura
1.6 DIEeKTPOXUMHUYECKUE 18.4 KOH;I%?)J;I;?OH H?Opa?pHOH OIIK-1.1,
CHUCTEMBI ' p ’ PaboTbl. JatlHTa OIlK-1.2
- KOHTPOJbHOU
CaMOCTOSITENIbHOE paboTsLI.
n3ydeHue
y4aeOHOi W
Hay4HOU
JUTEPaTyphl
HWroro no pazaeny 95,4
Hroro 3a cemectp 95,4 3a4éT
Hroro o nucuuruinae 95,4 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B nporecce npenogaBanus JUCUUIUIMHBL «XUMUS TPUMEHSIETCS TPAAULIMOHHAS
MH(POPMAIIMOHHO-KOMMYHUKALMOHHAs 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 (popMme JieKuuit-6ece1bl WiIn 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 TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMHUMO 3TOTO B JIEKIIUH MOTYT UCIOJIB30BATHCS 3JIEMEHTHI IPOOIEMHOTO
nznoxenus. Ocoboe MeCTo B MPOIIECCE MPETOAaBaHUS IUCHUILTHHBI «XUMHUS 3aHUMAIOT
JIEKIMH C MCTIOJIb30BAaHUEM JIEMOHCTPALMOHHOTO XMMUYECKOTO SKCIIEPUMEHTA, KOTOPBII
MO3BOJISIET HAaOOJIEe MOJIHO PEATHU30BATh METO MTPOOIEMHOTO 00YUEHUS Yepe3 MOCTaHOBKY
npo0JIeM ¢ TOMOIIBIO AEMOHCTPANNH SIBICHUH, PEaKIINI WK TIPOLIECCOB.

Jns peanuzanuy HHGOPMAIIMOHHO-KOMMYHHUKAIIMOHHOI 00pa3oBaTenbHON
TEXHOJIOTUH MPOBOJATCS JICKIIMH-BU3yAIN3aIHH, B XO€ KOTOPBIX U3JI0KEHHE
TEOPETHYECKOTr0 MaTepHajia COIPOBOXKIACTCS MIPE3CHTAIINEH.

JIeKMOHHBIN MaTepHal 3aKPEIuUIsIeTCs B X0/1e 1TabopaTopHBIX PaboT, B X0/1€ KOTOPBIX
ydeOHast paboTa NPOBOAUTCS C peabHBIMA XUMHYECKUMU BeriecTBaMu. Ha mabopaTtopHbIx
paboTax BBIIOJHSIOTCS IPYNIIOBBIC HIIM WHAWBUAyalIbHbIC 331aHHS 110 IPOHACHHON TeMeE.
[Tpu npoBeeHNH Ta0OPATOPHBIX 3aHATHI HCIOIB3YETCS METO/] KOHTEKCTHOTO 00y4YeHus,
KOTOPBIN TTO3BOJISIET YCBOUTH MaTE€pPHal yTeM BBISBJICHUS CBSA3EH MEXy KOHKPETHBIM
3HAHHMEM U ero npuMeHeHneM. Kpome Toro, nenecoo0pa3HoO UCTIONIB30BATh TEXHOJIOTHIO
KOJUIEKTUBHOTO B3anM0ooOy4eHus (mapHyto paboTy) Tpex BHOB: CTaTHYecKas napa,
IMHAMHUYECKas T1apa, BApHallMOHHAas Ilapa; COBMEINAs €€ C TEXHOJIOTUEeH MOIYIIEHOTO
oOyueHus. BeIMOTHUB 3KCIEpUMEHT, 00ydaromuecs GopMyIUpyrOT 0000IIEHHBIE BHIBOIbI
10 CEPHH OIIBITOB, UCIOJIb3YS IPHEMBbI AaHAIIOTUH U CPABHEHUSL.

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
JIOMIOJTHUTEIBHOTO MaTepuaa o yueOHUKaM U MOcCOOUsIM, UTEHHE U MpopaboTKa HayyHOH
JIUTEepaTypsl B OMOIMOTEKe, HaMcaHue peepaToB U KypCOBBIX paboT, MOJrOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectanuu.CaMocTosTenbHas paboTa o0yJaromuxcs
JI0JKHA OBITh HalpaBiieHa Ha 3aKperyIeHHUsI TEOPETUYECKOr0 MaTepHaa, U3JI0KEHHOTo
IpernoiaBaTeseM, Ha MpopaboTKy TeM, OTBEIEHHBIX Ha CAMOCTOSTENIbHOE U3yUeHHE, Ha
MOJITOTOBKY K JJAOOPAaTOPHBIM 3aHATHSIM, BBIITOJIHEHHE JOMAIIHUX 33aJJaHU{ U MOJTOTOBKY K
PYOEKHOMY U 3aKITIOYUTENBHOMY KOHTpouo. [Ipu nmpoBeneHun pyoexHOro U
3aKJIIOYUTEIBHOTO KOHTPOJIS OCHOBHBIMHM 33JlauaMU, CTOALIMMHU Nepe MperoiaBaTenem,
SIBJISIIOTCS: BBISIBJICHUE CTENICHH MTPABUILHOCTH, 00beMa, ITyOUHbI 3HaHUH, yMEHUH,
HaBBIKOB, MOJIYYE€HHBIX ITPH U3YYE€HUH Kypca Hapsay C BBIIBICHUEM CTEIEHU
CaMOCTOSITENTbHOCTH B IPUMEHEHHUH MOJTyYSHHbIX 3HAaHUH, YMEHUI U HABBIKOB.

CoBpeMeHHbIE UHTEPAaKTUBHBIE CPEICTBA MO3BOJISIOT SKCIEPUMEHTHPOBATH C HOBBIMU
¢bopmamu koHTpoJIs. OOydarOLUMMCS ITpeIaraloTcs TECThI U 3a7a4il B 3JIEKTPOHHOM BUJIE, C
aBTOMAaTU3MPOBAHHOM CUCTEMOM MPOBEPKH. B oTinume oT 00bIYHOTO TECTUPOBAHMSI TAaKOM
CIOCO0 KOHTPOJIS MO3BOJISIET CTYACHTAM B JIF000€ BpeMsl IPOUTH TECT, IPOAHATU3UPOBATh
OIMOKH U TIPOUTH TECT BTOPUIHO.

6 YueOHO-MeTOUYeCKOE 00ecnieyeHHe CAMOCTOATEIbHOMH PadoThl 00yUar0IIHUXCS

HpCI[CTaBJ'ICHO B IPUJIOKCHHU U 1.



7 OueHO4YHbIE CPeICTBA ISl IPOBEIEHUSI MPOMEKYTOYHOM ATTeCTAllUN
[IpencraBieHbl B TPUIOKEHUU 2.

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTeyeHHne TUCIIUITHHBI

a) OcHoBHAas JMTEpPaTypa:

1. Tenpdman, M. . Xumus : yaebnuk / M. U. 'envpman, B. I1. FOctparos. — 4-¢
m3a. — Cankr-IlerepOypr : Jlanp, 2022. — 480 c. — ISBN 978-5-8114-0200-7. — Tekcr :
AJIEKTPOHHBIN // JlaHb : 35ekTpoHHO-O0nbOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/210221 (nara obparuenus: 17.01.2025). — Pexxum gocryma: s
aBTOPH3. MOJIb30BATEIICH.

2. Xumus : yueOHuk 1 By30B / FO. A. Jlebenes, I'. H. danees, A. M. I'ony6es, B.
H. [TamoBan ; mox o6mieit penakuueii I'. H. daneeBa. — 2-¢ usn., mepepad. u gom. —
Mocksa : U3natenscTBo FOpaiit, 2023. — 431 c. — (Bsicmee obpazoBanue). — ISBN 978-5
-534-02453-1. — Texkcr : anextpoHHsbii // OOpa3zoBarenbHas miatdopma FOpait [caitt]. —
URL.: https://urait.ru/book/cover/7F0C2B24-7759-4C94-8783-185D7EB61ES8 (narta
obpamenus: 17.01.2025).

0) lonoJIHUTeILHAS JIUTEPaTypa:

1. Mensinuk, H. JI. PactBopsr : npaktukym / H. JI. Measuuk, 3. P. Mymiuna, O.

A. Mumypuna ; Marautoropckuii roc. rexuuueckuit yu-t uM. I'. . Hocosa. -
Maruutoropck : MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - 3arx. ¢ TuTyn. SKpaHa. -
URL : https://magtu.informsystema.ru/uploader/fileUpload?
name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true mara oGpareHus::
26.04.2023). - MakpooOBeKT. - TeKcT : a5eKTpoHHbIN. - CBeleHHs 10CTYMHBI Takke Ha CD-
ROM.

2. Mensnuk, H. JI. lucnepcusie cuctemsl : npaktukym / H. JI. Mensuuk, D. P.
Mynnuna, O. A. Mumypusa ; Marauroropckuii roc. rexuuueckuii yH-T um. I'. M. Hocosa. -
Maruutoropck : MI'TY um. I'. U. Hocogsa, 2019. - 1 CD-ROM. - 3arx. ¢ TUTYy. SKpaHa. -
URL.: https://magtu.informsystema.ru/uploader/fileUpload?
name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true nmara obpareHus:
26.04.2023). - MakpooOBeKT. - TekcT : AeKTpOHHBIN. - CBeIeH s OCTYIHBI Takxke Ha CD-
ROM.

3. Konsiga, JI. I'. OkucnuTenbHO-BOCCTaHOBUTEIbHBIE peakiiMi. OCHOBBI
JIeKTpoxuMuu : yuebHoe nocodue / JI. I'. Konsina, O. P. Mymnuna ; MI'TY. -
Marnutoropck : MI'TY, 2015. - 58 c. : un., Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true nmara obpaieHus:
26.04.2023)). - MakpooObeKT. - TeKcT : 2IeKTpOHHBIN. - FiMeeTcs meyaTHbIi aHaJIor.

4. Mumypuna, O. A. Xumnueckasi KuHeTuKa. COCTOSHUE XUMUUYECKOTO
paBHOBecHs : mpakTUkyM / O. A. Mumypusna, 3. P. Mymnuna, O. B. Epmiosa ;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. Hocosa. - Marauroropck : MI'TY um. T'.
. Hocoga, 2019. - 1 CD-ROM. - 3arn. ¢ Tutyn. 3kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true nara oGparecHus::
26.04.2023). - MakpooOBeKT. - TekcT : aeKkTpoHHBIN. - CBeeHus AocTymHbI Takke Ha CD-
ROM.

5. Koposun, H.B. O6mast xumus: yue6. A1 TEXHUUECKUX Halpas. U CIIell.
By30B /H.B. KopoBun —9-¢ u3zn., nepepad.- M.: Beicm. mk., 2007.- 557 c.: wi. - ISBN 978-5-
06-004403-4. - TekcT: HEMOCPEICTBEHHBIA.

6. KpaTtkuii cnpaBoyHUK QU3nKO-XUMHUUYeckux BenuuuH / coct.: H. M. bapown, A.
M. Tlonomapesa, A. A. PaBnens, 3. H. Tumodeesa; mox pen. A. A. Panens, A. M.



[Tonomapesoii. - 10-e uzn., uctp. u gom. - CI16. : UBan ®enopos, 2003. - 238 ¢. : ui. - ISBN
5-8194-0071-2. - TekcT: HEMOCPEICTBEHHBIH.

7. 3BecTus BBICIINX YUEOHBIX 3aBeleHUN. XUMMsI U XUMUYECKasi TEXHOJIOTUS:
Hay4YHO-TexHHuYecKkuil xxypHan — ISSN 0579-2991.

B) MeTonnueckne yKa3aHnus:

1. Mumypuna, O.A. DHepreTuka XuMHYECKUX MPOIECCOB: METOAMYECKHUE YKa3aHUs K
71a00paTOPHBIM padoTaM IO AUCHUILUINHE « XUMHUs» U1 00yUYaroIUXCsl BCEX HaIllPaBICHUN
MMOATOTOBKH U CIICIUAILHOCTEH THEBHOM opMbl oOyuernus / O.A. Munrypuna;
MaruauToropckuii roc. Texuuueckuid yu-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um.
I'. . Hocoga, 2023. — 11 c. — TekcT : HEeMOCpeICTBEHHBIN.

2. Konsna, JI.LI'. Xumuyeckas TepMOAMHAMUKA: METOAMYECKUE YKA3aHUS IS
CaMOCTOSITENTbHON PabOThI O AUCHUIUIMHE «XUMHUS» I 00yUJaIOIIKUXCs BCEX HANpPaBICHUN
MOJITOTOBKH U crienuanbHocTeil Becex Gpopm oOyuenus / JL.I'. Konsiga; MarHuToropckwii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Maruurtoropck : MI'TY um. I'. Y. Hocosa, 2023. —
18 c. — TekcT : HenmocpeACTBEHHBIH.

3. Komsima, JI.I'. CkOpoCcTh XUMHUUYECKHX PEAKIINA U XUMHUYECKOE PABHOBECHE:!
Metoanyeckre ykazaHus K Ja00paTOpHBIM paboTaM MO AUCIUIUTHHE «XUMUS» IS
00y4JaroImuxcs BCeX HaIpaBJICHUH MOATOTOBKHU M CIIEIIMATBHOCTEN BceX (HopM 0OydeHus /
JL.I'. Konspga, E.B. Tapacrok; Marauroropckuii roc. texuudeckuil yH-T uM. I'. M. HocoBa. —
Maruurtoropck : MI'TY um. I'. 1. Hocosa, 2023. —8 c. — TekcT : HenocpeACTBEHHbIH.

4. Ponuonosa, H.W. Xumundeckas KuHETHKA. XUMHUECKOE PAaBHOBECHE:
METOJIMYECKUE YKA3aHUsI ISl CAMOCTOSATEIbHON paboThl O JUCHUIUINHE «XHUMUSD JUIS
00yJaroImuxcst BCeX HaIpaBJICHUH MOATOTOBKY M CIIEIIMATBHOCTEN BceX (hopM 0OydeHus /
H.NU. Ponuonosa, A.Il. [TonomapeB; Marautoropckuii roc. TexHuueckuit yu-t um. I'. 1.
Hocosa. — Marauroropck : MI'TY um. I'. 1. Hocosa, 2023. — 20 c. — TekcrT :
HEIOCPEICTBEHHBIMN.

5. Uympoga, JI.B. PacTBopsl: MeTonueckas pa3paboTKa K JIa0opaTOPHBIM paboTaM 110
JTUCHUIUINHE «XUMUS» 711 00y4aronuxcs BceX HalpaBiIeHUH MOATOTOBKH U
crenuanbHocTel Beex popm ooyuenus / JI.B. Uynposa, T.M. Kynukosa; Marautoropckuit
roc. rexuudecknid yH-T uM. I'. 1. HocoBa. — Maruurtoropck : MI'TY nm. I'. 1. Hocoga,
2023. — 41 c. — TekcT : HEMOCPEICTBEHHBIH.

6. Uymnposa, JI.B. PactBopsl: MmeTonueckasi pa3padoTKa K CaMOCTOSITEILHON padoTe
0 TUCUUIUIMHE «XUMHUSD» 7151 00 yYaIoLUXCsl 10 BCEM HANPaBJICHUSIM MOJATOTOBKU U
crienuagbHOCTIM Beex ¢hopm oOyuenus / JI.B. Uynposa, 3.P. Mymmna, O.A. Muiypusa;
Marnurtoropckuii roc. Texaudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TVY um.
I'. . HocoBa, 2023. — 26 c. — TekcT : HENOCPeICTBEHHBIH.

7. Konsina, JI.I'. Konytoniable pacTBOpBI: METOIMYECKUE YKa3aHUS K J1a00paTOpHOM
paboTe Mo AUCUUIIINHE «XUMUS» IS 00yHaroIIMUXCs IO BCEM HapaBJIE€HUSM MOJATOTOBKU U
cnenuanbHoCTIM Beex ¢popM oOyuenus / JI.I'. Konsina, JI.A. bonbsH; Marautoropckuii roc.
texandeckuid yH-T uM. ['. . HocoBa. — Marauroropck : MI'TY um. I'. . Hocoga, 2023. — 9
c. — TekcT : HemocpeACTBEHHBIM.

8. Komsima, JI.I'. OkucIuTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINU: METOIMYECKUE
yKa3aHHs K 1a00paTOpHOil paboTe Mo AUCUUIUINHE «XUMHUSD» I 00yJaroIIMXCs BCEX
HafpaBJIeHUH MOATOTOBKH M crienManbHocTel Beex (opm obyuenus / JI.I'. Konsina, E.B.
Tapacrok; Marauroropckuii roc. rexuudeckud yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. U1. Hocoa, 2023. — 10 c. — TekcT : HEMOCPeACTBEHHBIM.

9. Komsna, JI.I'. OkucauTensHO-BOCCTAHOBUTEIBHBIE PEAKIIMH U AIEKTPOXUMUYECKUE
MPOIIECChl: METOMUECKas pa3paboTKa K CaMOCTOATENbHOM padoTe A 00yJarommxcs no
BCEM HaIPaBJICHUSIM MOJITOTOBKU U ClIeUaIbHOCTAM Beex Gpopm oOyuenus / JL.I'. Konsna,
E.B. Tapactok, 3.P. Mymmna; Marauroropckuii roc. rexunueckuii yu-T uM. I'. M. Hocosa.
— Marnutoropck : MI'TY um. I'. K. HocoBa, 2017. — 41 c. — TekcT : HENoCpeACTBEHHBI.

10. Mumrypuna, O.A. DNeKTpOXUMHUYECKNE IPOLECCHI: METOAUUECKHE YKA3aHUS K



n1abopaTopHOi paboTe MO JUCHUILTUHE «XUMUS» ISl 00yUaroIIMXCs IO BCEM HAIPaBICHUSM
MOATOTOBKH U CIIENUATLHOCTSAM Beex ¢opm obyuenus / O.A. Mumypuna, H.U. Poauonosa;
Maruurtoropckuii roc. tTexunueckuid yH-T uM. I'. 1. HocoBa. — Maraurtoropck : MI'TY um.
I'. 1. Hocoga, 2023. — 13 c. — TekcT : HemoCpeICTBEHHBIN.

r) [Iporpammuoe o6ecnneuenne u UHTEpHET-pecypcebl:

IIporpammHoe oGecnieueHue

HaunmenoBanue N
10 Ne norosopa Cpoxk neicTBUS TULIEH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpouHo
Professional
FAR Manager cB000IHO pactipocTpansemoe [10 OeccpouHO
7Zip cB00OHO pacnpoctpansemoe [10 6eccpodHo
bpaysep Yandex |cBoGoanHo pacnpocrtpansiemoe [10 0eccpovHO

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bl JAaHHbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHBLIC CUCTEMBI

HasBanue kypca Cchuika

DjekTpoHHas 0a3a NepruoIuUecKuX u3nanuii East View

Information Services, OO0 «MBHUC» https:/fdlib.eastview.com/

HanuonansHas nHGOpMamoOHHO-aHATUTHYECKAS URL:

cucrema — Poccuiickuii nuaeke HaygHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHII) asp

denepanbHOE FOCYAAPCTBEHHOE OFOIKETHOE

yupexaenue «DeaepanbHbIii HHCTUTYT URL.: http://www1.fips.ru/

HpOMBIIHJ'I@HHOfI COOCTBEHHOCTH

https://www.rsl.ru/ru/4readers

Poccuiickas 'ocynapctBennas 6ubnuoreka. Karanorn
/catalogues/

DsekTpoHHbIe pecypcsl oubimorekun MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

9 MaTepuajibHO-TeXHUYECKOe olecredeHne JUCHUNIMHBI (MOIYJIs1)

MaTtepraiabHO-TEXHUYECKOE 00ecTIeUeHHEe TUCIIUIINHBI BKIIOYAET:

VY4eOHble ayIUTOPUH JUIs IPOBEICHUS 3aHATUH JIEKLIMOHHOTO Tuna. OCHaleHHe:
MynbTUMeANIHBIE CPECTBAa XPaHEHHUS, Iepe/laur U MpeAcTaBIeHus HH)OPMAIIH.

VY4eOHble ayIUTOPHH VIS IPOBEIEHUS Ta0OpaTOPHBIX 3aHATHH, TPYIIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTALUH, TEKYILIETrO KOHTPOJIS U MPOMEXYTOUHOM aTTecTalu.
OcHnamienue: O6opyioBaHME AJIS BBIIOTHEHUS 1aOOpaTOPHBIX paboT, XUMUYECKas IOCy/1a,
peakTuBbl, Harnsinele MaTepraibl: TaOIHIIbI, CXEMBI, TIAKATHI.

[TomernieHus a1 caMOCTOATENBHOM paboThl 00ydaronmxcs. OcHalleHue:
ITepconanbubie kKommbloTephl ¢ makeroM MS Office, Brixoqom B IHTEpHET U ¢ I0CTYIIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA.

[Tomerienus s XpaHeHUs! U TPOPHIAKTHIECKOTO 00CTyKMBaHUs y4eOHOTO
obopynoanus. OcHaienue: Cremiaxu, cedbl g XxpaHeHUs yueOHOro 000py/10BaHuUs.
WucTpyMeHTHI 17151 peMOoHTa J1a00paTOPHOTO 000PY10BaHMUS.



INPUJIOKEHUE 1

6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI Pad0ThI 00y4al0IMXCH

CamocrositenbHass paboTa oOydaroImMXcs TOApa3JesisieTcs Ha ayAUTOPHYI, KOTOpas
IIPOUCXOJUT KaK BO BPEMs JIaDOpAaTOPHBIX 3aHATHUN, TaK U HA IUIAHOBBIX KOHCYJbTalMAX, M Ha
BHEAYJAUTOPHYIO, IMPOMCXOJAIIYI0 BO BpeMs MOATOTOBKU CTYAEHTaMHM OTYETOB IO J1IaOOPaTOPHBIM
3aHATHUSAM U BBIIIOJIHEHUSI IOMAIIHUX 3aJaHUH.

AymuTopHass caMOCTOsTENbHAs paboTa OOyYalomUXCs MOpEeArnoiaraeT  IpOXOXKICHHE
TECTUPOBAHUS MO KAKIOMY pa3feNy AUCHUIIIUHBI. TeCThl BKIIOYAIOT TEOPETHYECKHE W IPAKTHYCCKHE
3agaHus, OTBETBI Ha KOTOPBIC Tpe6y}0T FJ'IY6OI(0FO IMOHUMaHHUs HU3Y4YCHHOI'0 MaTcpuajia. Tectnr IOCTPOCHBI
CIH/IH006pa3H0§ K KaXXIAOMY BOIIPpOCY Mpeajiarac€rCcd 4YCThbIPpC BapuaHTa OTBCTOB, CPEAMU KOTOPBLIX OAWH WIIN
HECKOJIBKO IIpaBHUJIbHBIX. O6pa60TKa PE3YIBTATOB OCYHICCTBIIACTCA MNYTEM COIIOCTABJICHUA TIOJYYCHHBIX

PE3yIBTAaTOB C 3TAIOHHBIMHE U ITPOTEKAET OYeHb OBICTPO. MaKkcnMaIbHOE KOMHIECTBO OAJIOB B K&KAOH TEME Kypca
-10.

BapnaHTu TeMAaTH4YeCKHX TeCTOBBIX 3aJaHuil AJIs TEKylero KOHTpoJs

XumMuyeckas TEPMOAUHAMHUKA

B Tectax mo Teme «XuMHYECKasi TEPMOTUHAMHKAY: TIEPBbIC IIECTh 3aJaHUIl OIICHUBAIOTCS B
0,5 6amna, cenpbMoe — B 1 6aj1, a BOCBMOE, IEBSITOE U IECITOE 3aJaHus — B 2 Oasua.

Tect Ne 1

1. Tlpu paccMOTpEHHH XUMHUUECKOW PEaKIHH CUCMEMa O3HAYACT:
a) HCXOJIIHBIE pearcHThI

0) TPOIYKTHI XUMUYECKOH peaKiuu
B) PEaKLHOHHBIN COCYy]
I) HCXOJIHBIE PEareHThl U MPOAYKThI pEaKIHH

2. TlepBblii 3aK0H (MIEpBOE HAYAIO) TEPMOAMHAMUIKHA MaTeMaTHYECKH 3alTCHIBACTCS TaK:
a) PV =uRT B) K= Ay (- EA/ RT)

6) K=R/N, r) AU= Q-W

3. B sK30TepMHUECKON peaKuu:
a) SHTAJIBINS PEaKIIMOHHOM cucTeMbl oBbitaercs (AH > 0)

0) reroBoii a3 pexr peakimu orpuuareneH (Q< 0)

B) SHTAJILIINS PEAKIIMOHHOM cucteMsl ymMeHbmaercst (AH< 0)



T ) JaBJICHUC peaKHI/IOHHOﬁ CHCTCMBI ITOBBIIIACTCA

4. CranpgapTHble TETI0BbIE 3G PEKTH MPUHATO 0003HAYATH:

a) AUcr B) Q 1013 218
6) AHozgg 1") AHct
5. Kakue u3 mpuBeICHHBIX PEAKIHI SIBIAIOTCSA YHIOTEPMUUCCKUMU?
a) 1/2 Np+ 3/2 H,= NH3; AH = — 46 KJI)x/MoI1b
0) H,+4/20,=H,0, AH = -242 KJ]x/monb
B) 1/2 N+ 1/2 0,=NO , AH = 90 K]I>x/mMo16
r) 1/2Hy+1/2 1,=HI, AH = 26 K]x/mMoib
6. Kaxkas U3 HanmMCaHHBIX HIKE PEAKIIMi OTBEYAET TEIUIOTE 00pa3oBaHMsA OKCHaa a3oTa ( || ) B cTaHIapTHBIX
yCIoBUsIX?
a) 1/2 N+ O=NO B) 1/2 N+ 1/2 0, =NO
6) N+ 1/2 0,=NO r) NH;+5/20, =2NO+3H,0

7. Ilpu BocctanoBieHuu 16r okcuna Meau( || ) mo peaximu :
CuO (9 * C (rpagur) = CU ) + CO y, mormoTunock 22 kJx TEIIOTHI.

OHranbnus 00pa3oBaHus okcuaa meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735

8. Mmsapeaxkuun NiO )+ C rpagur = Ni (o + CO () Onpenenure Bo3MOKHOE HAIIPABJICHUE CAMOIIPOU3BOIBHOTO
TEUEHUS PEaKUUU NPU CTAaHAAPTHBIX YCIOBUAX U IpU TeMmepatype 627°C.

BemectBo AH®pg  (KIx/Mo11B) S°ges  (x/Momb*K)
NiO —239,7 38
C (rpagum) 0 5,74
Ni () 0 29,9
CO » -110,5 197,4

B otBere ykaxute 3HaueHus dHepruu ['mOOca mpu cTaHAApTHBIX YCIOBHSX, Ipu Temieparype 627°C u
TEeMIIEpaTypy Havalla peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K

0) 74,5; -36; 704K r) 225; 78; 279K

9. Kak u3MeHsieTcs SHTPOHS IPH pa3ioKeHUur KapOoHaTa KabIiys?
a) YBEITMYUBAETCS B) HE YMEHBIIIAETCS
0) yMeHbITIaeTCs T') HE 3HAI0

10. JlanHas peakuus:



2KC|O3 (TB) —2KCl (TB)+302 () AH<O
MOJKET CaMOIPOU3BOJIBHO MPOTEKAThH
a) B IPSIMOM HaITpaBJICHUH B) HE MOYKET ITPOTEKATh

0) B 00OpaTHOM HaIpaBJICHUH T') HE 3HAI0

XuMHnyeckass KHHETHKA

B tectax mo Teme «XuMHUYECKas KHHETHKA». IIEPBOE, BTOPOE, TPETbE, YETBEPTOEC M IIATOC 3aJaHHs
oueHuBarorcs B 0,5 Oaja; 1mectoe, ceaAbMO€E, BOCbMOE, IEBITOE U AecaToe — B 1 Oaiu1, a oauHHAaIaToe — B 2,5
Oaia.

Tect Ne 1

1. Paznen xumun, U3y4aromuii CKOPOCTH U MEXaHU3MbI XUMHUYECKUX PEAKIUH, Ha3bIBACTCS
a) XUMHUYEecKasi TepMOIMHAMHKA

0) TepMOXUMHUS
B) XMMHUYECKasi KHHETHKA

2. CKOpOCTh XUMHUYECKOH peakiu — 3TO ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCS OJJHO M3 UCXOIHBIX BEIIECTB

0) M3MEHEHHE KOJIMYECTBA BEIIECTBA PeareHTOB (MM MPOYKTOB) PEAKIMK B CIUHUIY BDEMEHH B €HHHUIIC
o0beMa

B) KOJIMYCECTBO BCUICCTBA NPOAYKTOB PCAKIIMHA K MOMCHTY OKOHYAHU PEaKIINU

3. B kakux equHHIAX BBIPAKACTCSA CKOPOCTh XMMHUYECKOW peakiuu?
a) MOJIb 1 ¢

0) Oe3pa3zmepHasi BETMYMHA
2
B) MOJIb C

4. Or kakux (HaKTopOB 3aBUCHT CKOPOCTh XMMHUYECKUX PEAKLIUI?
a) OT MPHUPO/IBI pearupyronfx BEIIEeCTB

0) oT TemmepaTypsl
B) OT 00bEMa PEaKLIMOHHOTO COCYAa

5. CocTosiHre XMMHYECKOTO PaBHOBECHS 00pAaTUMBIX MTPOIIECCOB KOJIMYECTBEHHO XapaKTePU3YETCH ...
a) paBHOBECHBIMH KOHIICHTPAIMSIMHA MTPOAYKTOB PEaKIIUU

0) SHepruel aKTUBU3AINH

B) KOHCTaHTOW PaBHOBECHS



10.

11.

Kak 3anucniBaetcs BBIPpAXKCHHUC AJId CKOPOCTHU PCAKIIUHN
4 NO ) +6 Hzo =4 NH3(r) +5 OZ(r)

a) V=K[NOJ'H,0]  6)V=K[NHi][O;]  8)V =K[NOJ‘[H,0]°

Kak 3amuieTcs BeipaskeHHe A7l KOHCTaHTHI paBHOBecHs peakuun A + 2 B = C +D?

a) K; = [C][D] / [AI[B]
6) Kp = [C][D] / [A][B]
8) K = [A][B] %/ [C][D]

Kaxoit oTpe3ok Ha AuarpamMme TOKa3bIBAaeT 3HAYEHUE TEIUIOBOTO b dekTa peaknnu?

a)l B

- \
6) 2 2
—

B) 3
1 I 3

v

XOJI PeaKIuu

UTo MOKHO CKa3aTh O PEaKIUH, H300paKCHHOU Ha Auarpamme K Borpocy 8?
a) PK30TepMHUYIECKasi peaKIIHsI

0) SHIOTEepMUYECKast PeaKIIHs
B) peaKIiyisi OMUCHIBAET COCTOSTHUE PABHOBECHUS

PaBHoBecue peakiuun  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMELIAETCS BIEBO.

a) TIPY TIOHIDKEHUN TeMIIepaTyphI
0) TIpy MOBBIIEHUH TEMIIEPATYPHI

B) IIPU MTOBBIIICHUH TaBICHUS
Hns peakuuu Cy + 2 H 5 ) = CH 4 () mpu HekoTopoil TeMnepaTrype KOHCTaHTa paBHoBecHs paBHa 0,8.
PaBHOBecHast KOHIIEHTpalMs BOAOPOAa paBHa 1,2 Moib/1. Beruucnure HCXOJHYI0 KOHLIEHTPALUIO BOAOPOIA.
a) 1,2
0) 3,5

B) 5,0



PactBopsl

B tectax mo teme «PacTBOpbI»: IEpPBOE 3aaHKe OlIeHUBAeTCs B 1 Oaiu1; BTOpoe, TPEThe, Y€TBEPTOE, IIATOE
U IIeCTOe 3aJaHus - B 1,5 0ajta; cempbMoe, BOCBMOE, IEBITOE U JECITOE — B
0,5 6amna.

Tect Nel

1. {nst ypaBHenus peakin Cu SO, + KOH —... cokpailieHHOe HOHHOE YpaBHEHHE 3alUIIETCS B BHJIE

1) 2K*"+S04 =K,SO,
2) Cu* +S0,” + 2K" + 20H™ = Cu(OH),4 + K,S0,
3) CuSO, + 20H = Cu(OH),{ + SO,
4) Cu* +20H = Cu(OH)d
2. Macca (B 1) xnopuaa Hatpus B 300 mu 0,2 M pactBopa paBHa

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

1)1 2)2 3)11 4) 13
4. 1na nmonasieHus rumponmnsa xiopuaa xpoma (I1I) crexyer

1) 100aBUTH CONSHYIO KUCIIOTY

2) mobaBUTH IIETOYD

3) pas3baBHUThH PaCTBOP BOIOM

4) TOBBICUTH TEMIIEPATypy
5. B pa3baBieHHOM pacTBOpe, MPUTOTOBICHHBIM W3 TUAPOCYIb(daTa KalbllUsi U BOJIBI, CyMMa
K03 (HULUEHTOB B ypaBHEHUH HEOOpaTUMOMN AMCCOLMAIIMM PACTBOPEHHOIO BELIECTBA — ATO

13 2) 4 3)5 4)6

6. PactBOpHMOCTB OKcanata cepebpa pasHa 3,27-107 r/ 100r H,0O. OnpenenuTe IponsBeieHIe PaCTBOPUMOCTH
Ag2C,04

1)5.10" 2)1,16:10®*  3)10,7.10°° 4)2,31.10°*
7. MaccoBas A0JI1 paCTBOPCHHOT'O BEHIECTBA — 3TO OTHOLICHUC

1) wMacchl BemecTBa K Macce BOJIbI

2) KOJIMYECTBA BEIIECTBA K 00HEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJMYECTBA BEIIECTBA K 00bEMY PaCTBOPA
8. K citabbIiM 3J1eKTpOIMTaM OTHOCHTCS ...

1) rUApPOKCHI aAMMOHHS

2) THIPOKCHUJ Kaus

3) xuopu KaabIys

4) MaprasioBas KucJIoTa
9. M3BecTHO, YTO BOJIHBIE PACTBOPHI MHOTHX COJIEd MOTYT MUMETh IIECTOYHYIO WM KHCIYIO CPELy.
[IpuunHO# 5TOTO SABIAETCA ...

1) osnexrponu3 coneit
2) MCHPOIIOPLUOHUPOBAHHE COJICH
3) rupparupoBaHue CONei



4) ruaponus coner
10.3nauenne PH uncroii Boast npu 25°C cocrasiser

1)1 2)7 3)0 4) 10

MarnuToropckuii Texuudeckuil yausepcurer um. I'.M1.Hocosa

JAucnepcHble cUCTEMbI

B Tecrax no Teme «/lucnepcHbie CHCTEMBI»: IEPBOE, BTOPOE, TPEThE U YETBEPTOC 3a/IaHUS OIECHUBAIOTCS B
1 Oayur; mATOE W IIeCTOE 3ahaHus - B 3 Oasa.

Tect Nel

1. VkaxuTe pa3Mepsl YaCTUI[ KOJUIOUIHBIX CHCTEM
1) w™ensme 1 HM
2) 6Gombie 100 HM
3) or 1 um g0 100 am
2.  Kakue vOHBI CIOCOOHBI BBI3BaTh KOArYJSILUIO KOJJIOHM[A, YaCTUIBI KOTOPOIO UMEIOT MOJIOKUTEIbHBIN
3apsna?
1) xaTHOHBI
2) aHHOHBI
3) MOJSIPHBIE MOJIEKYJT
3. Jlus KaKoro »JIeKTPOJIMTa MOPOT KOATYJISIUU KOJUTIOH/IA C MOJIOXKHUTENBHO 3apsHKeHHOM YacTulien
JIOJKCH OBITh HAUMEHBIITAM?
1) xsopua Kamus
2) cynbbat Kanus
3) oprodocdar kamus
4. Muuenna 3055 umeer crpoenne:  {[Fe(OH)z], n Fe** -(3n—x) CI'} x CI”
KaKOM 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTaduin3aropa?

1) xsopu xenesa (111)
2) BOIa
3) TUApOKCH] Kaus
5.  Tlpu B3aumoneiictBuu 20 mur 0,001H nmrpara csunma (II) ¢ 10 ma 0,02H cynbdara xamust
obpasyercst 3016 cyabdara cBunima (). K kakoMy 37aeKTpoay M0/DKHBI TepeMenaThCsl YacTHIIbI
JUCTIEPCHOM (a3bl MpH d1EKTponn3e?
1) HaxoAATCS B COCTOSIHMU JUHAMHYECKOTO PaBHOBECHS
2) K KaTomy
3) kaHomy
6. B nBe xon0bl HanmuTo Mo 50 MiI 30114 THAPOKCHUIA Kele3a. s Toro yToObl BBI3BAaTh KOATYIISALHIO 30JI5
notpeboBanoch 100aBUTh: B mepByo — 5,3 mut 1H pactBopa xnopuna xanus; B apyryto — 18,7 mi 0,001H
pactBopa ocdara HaTpus. BeraucinTe mopor KoaryJsiuy KaXJ0ro 3JeKTPOJIHTA.

OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE nmpoueccobl



B Tecrax mo teme «OKHCIUTETHLHO-BOCCTAHOBUTEIIBHBIE ITPOLIECCHD): TIEPBOE, BTOPOE, TPETHE, YUETBEPTOC U
msaToe 3a7aHus orneHuBaroTcesa B 0,5 6amna; mecroe — B 1 6aii; cenbMoe U BOCbMOE — B 2 0ajia, a IeBIToe — B 2,5
0amos.

Tecr Ne 1

1. Okucaurens — 3TO aTOM, MOJICKYJIa UJIM UOH, KOTOpLIfI .

1) yBemMYMBAET CBOKO CTEIEHb OKHUCICHUS

2) TPUHUMAET BIICKTPOHBI

3) OoTHaeT CBOU JJIEKTPOHBI

2. Tporecc BOCCTAHOBIICHHSI KMEET MECTO B CIlydae, KOr/a ...

1) He#TpanbHBIC ATOMBI IIPEBPAIIAIOTCS B MOJIOKHUTEIbHO-3aPS)KEHHBIC HOHBI
2) TIOJIOXKUTENBHBIN 3apsil HOHA YMEHBIIACTCS
3) oTpuUIATeNbHbII 3apsi HOHA YBEINYNBACTCSI
3. U3 npencraBieHHbIx HIKE peakunii kK OBP nucnponopuroHupoBaHust IpUHAAJIEKUT ...

1) S+ 2HNO; =H,SO4 + 2NO
2) 2H>0, = 2H,0 + O,
3) Mg+ S=MgS

4. K BocCTaHOBHUTEIIAM OTHOCSTCS ...

1) METaJIIBI, BOJOPOJ, YTIEPOJT
2) aKTHBHBIC HEMETAJLIBI
3) 3JIEMEHTBI, HAXOASAIIHUECS B CPEHEN YaCTH MEPUOANIECKON CUCTEMBI
5. Crenenu OKUCIIEHHS KUCIIOPO/a a) B BOJIE M 0) B IEPOKCHIE BOJIOPOa COOTBETCTBEHHO PAaBHHI ...
1) a)—2;0)—2
2) a)—2;0)+2
3) a)—2;0)—1
6. Ilepmanranar kanus B OBP, npoTekaroniux B KUCION Cpefie, BOCCTaHABINUBACTCA J0 ...
1) karrona Mn?*
2) MaHraHat-uoHa MnQO,>—
3) okcua maprania (1) MnO

7. B peakuuu, nporekatomieid mo cxeme Cr,Ss; + KNO; = KyCrO4 + K3SO4 + NO okucienuto
MIOJIBEPTAFOTCSI CIICTYIONTUE SJICMEHTHI ...

1) a30T ¥ cepa
2) cepa u XpoM
3) XpOM H a30T
8. Cymma k03 PpHUIIMEHTOB B peakluu, IpUBeIeHHOM B Borpoce Ne 7 paBHa ...
1) 26 2) 18 3) 35

9. Cymma koaddunuenton B peakuuu KMnO,4 + HCl . = ... paBHa

1) 30 2) 26 3) 35

3J1eKTp0ngnqec1<ne CHCTEMBI

B Ttecrax mo Teme ((3J'ICKTpOXI/IMI/I‘IeCKI/Ie CUCTEMBD). TIEPBOC, BTOPOC U IIATOC 3adaHUA
OIICHUBAIOTCs B 1 63.J'IJ'I; TPETHC U YCTBCPTOC 3aJaHUA— B 1,5 6anna; meCToC U CEABMOEC — B 2 Gaa.

Tect Nel
1. DnexTpoJHbIi MOTEHIMAN OIPEIEIISIOT 0 YPAaBHEHHUIO ...
1) Hepsucra
2) Menpeneesa-Kianeiipona
3) BonbimMana



4) Appenuyca
2. Paccuwmraiire ]IC ragsBannueckoro smeMenta Mg|MgSQO,||CuSO,4|Cu mpu cTaHgapTHBIX YCIOBHIX
1) -2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakue npoayKThl 00pa3yroTcsi Ha KaTo/Ie MPH AJIEKTPOJIN3e pacTBOpa HUTpaTa cepebpa?
1) Bomopoxn
2) cepebpo
3) a3zoTHas KKCIOTA
4) KucIoposa
4. VYxaxute cyMMy K03 GHUIHMEHTOB B ypPaBHECHHUH JIEKTPoJm3a pactBopa Hurpata meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas W3 TMpPUBENCHHBIX  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUHA  IPOTEKaeT

CaMOIIPOU3BOJILHO B MPSIMOM HallpaBJIeHUN?
1). FeSO;+ Cu —...

2) CuSO,+Fe —...
3) CuSO,+Na —...
4) HCI+Cu—...

6. BpluMcnnuTe Maccy IMHKA, MOJYYEHHOTO TPH BJIEKTPONIM3e cylbdaTa [UHKA, KOTOPBIA MPOBOJIWIN B
teuenue 20 cex npu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°
7. llpuBemuTe CXEMbl OJJIEKTPOJHBIX MPOLECCOB U MOJEKYJISPHOE YpaBHEHHE pEaKIHH,
NPOTEKAOMIEH MPH AIEKTPOXUMHICCKONH KOPpO3uH rambBaHonapbsl Zn|Mg B CepHOKHCION
cpene. B orBere ykaxkute cyMMy K03(pPHUIIMEHTOB B MOJIEKYJISIPHOM YpaBHEHUH.
1) 6
2) 5
3) 4
4) 8

BreayautopHass camocTosITeNIbHAs padoTa 00ydJarONUXCs OCYIIECTBISICTCS B BHJE M3yUCHUS
JTUTEpaTyphl IO COOTBETCTBYIOIIEMY paslielny C MpopaboTKoi marepuaina; oGopMIeHUS OTYETOB IO
JabopaTOpHBIM PaboTaM U BHITIOJIHEHHS JIOMAITHUX 3aJJaHUH.

BapuaHTBI TeMaTHYeCKHX JOMAIIHUX 3aaHHUi{ 1JIs1 BHEAYIMTOPHOM caMOCTOSITEIbHOI PadoThI
CTY/JAEHTOB 110 TeMaM

Jlomaniee 3aganue Ne 1

no TeMe «XuMH4YIecKasa TEPMOAUHAMUKA»

B nomamHeM 3agaHum o TeMe «XUMHUYecKasi TepMOIMHAMHKAy: TIepBas 3aJja4a OlleHuBaeTcs B 2,5 6amia;
BTOpas — B 1,5 Ganna; Tpetbs — B 1 Oam.



3amaua Nel

Hnsa peakumn CHy p + CO; p = 2 CO y + 2 H, () onpenenure BO3MOMKHOE HaIpaBICHUE
CaMOIIPOU3BOJIBHOTO TEUCHUS PEAKIMU MPH CTaHAAPTHBIX YCJIOBUSAX W MpH Temreparype T = 927 °C, ecnm
TEIUIOBON 3(PQeKT peaknuu g0 3aJaHHOW TEMIIEpPaTyphl HE HW3MEHHTCS. YKaXHUTE: a) BBUICISIETCS MU
MOTJIONIAETCS JHEPrus B XOAC peakuuu; 0) MPUYMHY HAWJICHHOTO HM3MCHEHHWs SHTponuu. Paccuutaiite
TEMIIEpaTypy Havalia peakiuu.

3amaya Ne2

Bemuncnnre temnosoit  addexr peakuun: CaC;  + 2 HyOp = Ca(OH); « + CH, (), mons3ysce
CTaHJIAPTHHIMH TEIUIOTaMU 00pa3oBaHHsS pearupyrommx BemecTB. CKOJBKO TEIUIOTHl  BBIJACIUTCS WU
MOTJIOTUTCS P oOpazoBanuu 2,24 1 C,H,?

3amaya Ne3

[To TepMOXMMHUYECKUM YPaBHEHUSIM PACCUUTANTE TETUIOBOM AP HEKT peakuuu:
Hyq + COz4 = CO )+ Hy Oy TepMoXuMHYECKHE YPAaBHEHHSA:

a) H2 () + % 02 o= Hzo () AH = '241,9 KZ[)K,

6)2 CO ¢y + Oy qy =2 CO; ), AH = -566,2 k]lx.

Jlomannnee 3aganue Ne 2

o TeMe «XHMHYeCcKass KHHETHKA

B nomamnem 3amanuu mo teme «XWMHYecKas KWHETHKa»: NepBas 3ajava oueHuBaercss B 1,5 Oama;
Bropas — B 0,5 6ara; TpeThs, yeTBepTas u mnaras — B 1 Gam.

3amaua Nel

Peakuns nporekaer no ypasHenuto: O, ) +2 CO y =2 CO; () HauanpHble KOHIIEHTpALMK Pearupyonnux
BemecTB paBHbL: [O;] = 1,2 mons/1, [CO]= 0,8 Monb/11. Bo CKOJIBKO pa3 H3MEHHUTCS] CKOPOCTH NMPSIMOI peakiuu,
korga mpopearupyetr 30% CO? Bo ckonbko pa3 M3MEHSTCS CKOPOCTH NMPUMOM M OOpaTHOM peakLyH, €CIH
YBEJIMYUTH JJaBJIC€HNUE B CUCTEME B JIBa pa3a?

3amaya Ne2

Ipu Temneparype 40 °C HEKOTOpPOE KOTHYECTBO BEIIECTBA BCTYNAET B PeaKiuo 3a 20mMuH. PaccuuTaiite
BpEMs, IPH KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYIIMT B peakimio mpu temmeparype 200 °C, ecin
TeMmneparypHblii KO3()(QUIIMEHT CKOPOCTH peakuuy paBeH 2. Bo cKoibKO pa3 M3MEHHUTCS MPU 3TOM CKOPOCTD
peakuuu?

3amaya Ne3

HaiinnTe HavanbHbIe KOHIIEHTPAIIMH UCXOIHBIX BEIIECTB M KOHCTAHTY PABHOBECHS PEAKITHH:
Fe @ + HO 4y = FeO () + H, ), ecnmu paBHOBECHBIE KOHLEHTPAMM DPEArHpylOINX BEIIECTB PaBHBI:
[H,O]=0,3moun/n1, [Hz] = 0,4 Mo/,



3amaua No4

Huns peakumonnoi cucremsl: CO y +HyO )= COy (y +H, () HavanbHble KOHUEHTpauuu pasHbl: [HO] =
0,5 monp/n, [CO] = 0,6 moaw/n. OnpeneauTe KOHIICHTPAILMU BCEX BEIIECTB B MOMEHT PaBHOBECHS, €CIIH
KOHCTaHTa paBHOBeCHs paBHa 1,45.

3amaga NeS
Bripasute uepe3 KOHIICHTpAIMK PEarcHTOB KOHCTAHTHI PABHOBECHS CIEAYIONINX PEaKIIUi:
No + 3 Hoy = 2 NHi(y, AH = -92,2 xJIx;
COyry +C =2 CO), AH =+160,5 xJIx;
COyy +H0p =CO;2y + Hypy, AH =-41,1 x[Ix.

VKkaxuTe HampaBiICHHE CMEUICHUS XUMHUYECKOT'O DPABHOBECHS OSTUX pEaKIMid: a) MNpU TOHMWKEHUU
TEMIIEPATyPHhl, ECIIM AABIICHHUE ITOCTOSHHO; 0) TIPH MOBBIIIICHUHN JaBIICHU, €CIIA TeMIIepaTypa MOCTOsSHHA.

Jlomannnee 3aganue Ne 3

1o reme «PacTBopb»

B nomamrnem 3ananuu no teme «PacTtBopbI»: mepBasi, BTopasi, TpeThsl U MATas 3a7jaud OlleHUBaeTcs B 1
Oarr; yeTBepTas u mecrtas — B 0,5 Oamra.

3amauya Nel

B kakom o0beme Boib ciieyeT pactBoputh 1351 SNCl, auist monmyuenust 3M pactBopa xiopua onosa (11) ¢
IIOTHOCTHIO P = 1,405 r/mn?

PaccuuTaiite: a) MaccoBy0 JOJIO BELIECTBA B PACTBOPE; 0) MOJSIPHYIO KOHLEHTPALUIO SKBUBAJICHTA; B)
MOJISTIBHOCTB; T)  THUTP; /1) MOJIBHYIO JIOJIIO BELIECTBA B PACTBOPE.

3amaya Ne2

3aKOHUYNTE MOJIEKYJISIPDHBIC W HAIMIIUTE COKpallleHHble MOHHBIE YpaBHEHUS peaKIMid B3aWMOJCHCTBUS
CJIETYIOITUX BEIIECTB:

HBr + NaOH —
AgNO; + H,S—
MgCl, + KOH —
CaF, + HCl—
Sb(OH); + H,SO; —
Sb(OH); + NaOH —
3amaga Ne3

CocraBbTe 110 JABa MOJICKYJISIDHBIX YPAaBHCHUA peaKL{I/Iﬁ K CJICAYIOIIUM MOHHBIM!



Ba** + CrO,> — BaCrOy;
NH4+ + OH_ —> NH4OH,

ZnS + 2H' — Zn** +H,S

3agaua Neqd
Boraucnute pH 0,05M pacTtBopa cepHOI KUCTOTHI.

3agayga N5

Kakue u3 cienyromux coseit moasepraotes ruaponusy: Na,SiO;. Cu(NO;),. KBr? CocraBbre HOHHBIC
MOJIEKYJISIDHBIC YpaBHEHHs THIPOJH3a COOTBETCTByrommx coieil. Kakoe 3nauenme pH (< mnmm> 7) mMerot
pacTBOPHI ATUX coNeh?

3amaua Neb

Haiinure npoussenerne pactBopumoctd PbCl,, ecmu B 200 mu Bomsl pactBopsiercsi 2,17 T 3TOro
COEAUHEHHUS.

JlomamHee 3aganue Ne 4

1m0 TeMe «OKHCIUTEIbLHO-BOCCTAHOBHTEIbLHbIE MpoecCohbn

B nomamaem 3amanuu 1mo TeMe «OKHCIUTENbHO-BOCCTAHOBHTEIIBHBIC IPOIIECCHI»: IEpBas 3aaada
olieHuBaetcs B 1,5 6amia; Bropas — B 2,5 6auia; TpeThs — B 1 0aini.

3amaua Nel

IMonbepute KOAPPUIMEHTHI B yPaBHEHUSIX OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUNA. YKaXUTE THII
KaXXJI0M peakiuu.

PaccuuTaiiTe SJEKTPOABIKYIIYIO CHIIy W OMPESIUTE HAIPABJICHHE CaMOMPOU3BOIHHOTO MPOTEKAHUS
MEepPBOM peakIuu TPH CTAHJAPTHBIX YCIIOBUSX, WCIIONB3YS 3HAYEHUS OKUCIHTEIHHO-BOCCTAHOBHUTEIHHBIX
MTOTEHITHAJIOB:

Hl + H3PO, — J, + H3PO; + H,0

HNO, — HNO; + NO + H,O

H[AuCl,] + H,O, + NaOH — Au +NaCl +0, + H,0
NH,ReO, +H, — Re + NH; + H,0

KBrO —» O, + KBr

3agaua Ne2

CocTraBpTe ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITHIA:

KMnO, + NaNO, + H,O0—



NaCrO, + H,0, + NaOH —
Bi(OH); + NaS,0s+ NaOH —
Bi,O; + C —

Mg + HNO; (a5 —

3amaya Ne3

JaHbl 1Be OKHCIUTENbHO-BoccTaHOBUTEIbHBIE mapbl: KNO,;, KNOs; u Pb(NOs),, PbO,. IToms3ysch
TaOJMIeH CTaHIAPTHBIX OKHUCIUTEIIEHO-BOCCTAHOBUTEILHBIX MOTCHIIUAIOB, COCTABHTEC YPABHCHUE BO3MOXKHOM
peakiuu B ykazanHol cpene (HNOj3). Paccunraiite 3HaueHHe 3NIEKTPOIBUIKYILECH CHITBI PEaKIINH.

JlomammHee 3axanue Ne 5

o TeMe «3.J1eKTp0ngnqec1me CHCTEMBD>

B nomainem 3amaHuu 1o TeMe «QJIEKTPOXUMHUYECKUE CUCTEMBI»: MepBas 3ajada OlleHuBaeTcs B 1 O6ai;
BTOpas — B 1,5 6anna; Tpeths — B 2,5 Gaa.

3amaua Nel

CocTaBbTe 3JEKTPOHHO-MOHHBIE YpaBHEHHS DJIEKTPOAHBIX IPOIECCOB M MOJIEKYJSIPHOE YpaBHEHHE
TOKOOOpa3ylolllel peakuuu, TMpoTeKaroleid npu padore raigpBaHudeckoro amementa Co/Co(NOg), //
AI(NOs)s/Al. PaccuunTaiite DJIC (E) raibBaHU4IECKOT0 3JIEMEHTA TPH CTAHAAPTHBIX YCIOBHSIX.

[IpuHsB MOTEHLMAN aHOAA PaBHBIM CTAHAAPTHOMY 3HAUEHHIO, PACCUHUTAMTE KOHLUEHTPALUIO KaTHOHOB
MeTaJljia B KaTOAHOM pacTBope, pu kotopor DJ1C raapBaHNUECKOro 31eMeHTa yMeHbIntes Ha 0,02B.

3ajaga Ne2

IIpuBenuTe cxembl ANEKTPOIHBIX MPOLIECCOB U MOJEKYJSPHBIE YPAaBHEHUS PEaKIUi, MPOTEKAIOUINX MpH
ANEKTPOXUMHYECKO# Koppo3uu ranpaHonapsl  Co/Ni: a) B Kucioii cpese; 0) BO BIaKHOM BO3/IyXe.

Omnpenenure yObUIF MAacChl aHOJA MIPHU KOPPO3UU B KUCIION cpeae 3a 20 MHH, €ClTU CKOPOCTh KOPPO3UH
coctasuia 0,01 /4.

3amaya Ne3

CocTaBbTe 3JEKTPOHHO-MOHHBIE YPAaBHEHUS AJIEKTPOJHBIX MPOIIECCOB (aHO MHEPTHBIN) U MOJIEKYJIIpPHOE
YpaBHEHHUE PEaKIUU, IPOUCXOAIIEH IPH AIIEKTPOIIU3E:

a) pacrmaBa NaOH;
0) pactBopa CoSO,,

BoruncinTe (hakTHUeCKoe KOTHMYECTBO METallia, MoJydeHHoro Ha karoje mpu snektpoiuse Co(NOz),,
€CJIH JIEKTPOJIN3 MMPOBOIMIIHN B TeueHNH 1 4. BeIxoa meraimia mo Toky coctaBui 85%.

VYKaxuTe BO3MOKHBIC IMIPUYMHBI YMCHBIICHHWA BbIXOAa METaJlIa 10 CPABHCHHUIO C PACYCTHBIM.
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KOHTpOJIbHBIe BOIIPOCHI 110 TEMaM

KOHTpOJI])HBIe BOIIPOCKHI 110 TEME «XuMuueckas TEPMOAUHAMUKA»

OCHOBBI XUMHUYECKON TEPMOTUHAMUKH: TIOHSATHE CUCTEMBI, BHJIBI CUCTEM.
TepMoanHaMuveckne mapaMmeTpbl U (YHKITHIH COCTOSHIHS CHCTEMBI.

Buytpennsis sneprus. Padora. Terora.

IlepBEIit 3aKOH TEPMOTUHAMUKH (BBIBO).

OHTanbnus Kak (PyHKINS COCTOSIHHAS CUCTEMBI. DHTAIBIHI 00pa30BaHUS BEIIeCTBA.
TemnoBoit 3¢ dexT xummuyeckoil peakiuu. DakTophl, BIUSIOMIME HAa TEMIOBOM d((EKT XUMHUYECKON
peaxkuuu.

Tepmoxumus. 3akon ['ecca.

CrnenctBus u3 3akoHa ['ecca.

OHTponus KaK QYHKIUS COCTOSHUS CUCTEMBI.

Bropoii 3ak0oH TepMOAUHAMUKH.

TpeTuii 3aK0OH TEpMOAMHAMUKH.

Oneprust [160ca.

Hanpasnenue caMonpou3BOIBHOTO IPOTEKaHHUSI XUMHUECKUX PeaKIil.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «XHuMHYECKasi KHHETHKA»

XumMndeckast KHHeTHKA. CKOPOCTh XUMUYECKON peaKIMU U METOBI €€ PEryJIHPOBAHNS.
BnusiHre KOHIEHTpAIlUN Ha CKOPOCTh XMMHUYECKOM peakiny (3aK0H JIeHCTBYIOIIUX MacCC).
BrmsiHue TeMriepatypbl Ha CKOpOCTh XuMudeckoi peaknud. [IpaBuino Bant — 'ododa.
Teopus akTUBHBIX CTOJIKHOBEHUN AppeHuyca.

OHeprus akTUBalMK. Y paBHEHUE AppeHuyca.

Teopus nepexoHOro KOMIUIEKca. JHepreTuueckas AuarpaMmma.

Kpusas Makcsenna — bonmsiimana. DHepreTudeckuii 6apnep.

Karanutnyeckue cuctemsl.

BinsHHMe kaTanM3aTopa Ha CKOPOCTh XUMUYECKOM pPEaKIMH.

['oMOreHHbIN U T€TePOreHHbIN KaTanus.

KonebarenpHble peakuuu.

Xummueckoe paBHoBecre. OOpaTUMble 1 HeOOpaTUMbIE PEaKIIHH.

KoHncTaHTa XHUMHUYECKOTO paBHOBECHS.

Cwmemenne xumudeckoro pasHosecus. [Ipunnun Jle—Illarense.

BrnusiHue KOHIIEHTpAINH, JABIEHUS U TEMIIEPaTypPHI.

®a30BbIE pABHOBECHS.

®a30BbIC AHArPAMMBI U1 OJJTHOKOMIIOHEHTHBIX CHCTEM.

KonTtposabHbie Bonpochl o teMe «PacTBopbh»

[lonsrue pacteopa. PactBopumocTs BemiecTBa. PactBopumocTs rasa.

PactBopbl. CriocoObI BRIpaKEHHUS KOHIIEHTPAILIMU PAacTBOPOB (MaccoBasi 0JIsl, MOJISIpHAs KOHIICHTPAIIHA,
MOJISIpHAsi KOHIIEHTPALMSI SKBUBAJICHTA, MOJIbHAS JIOJISI, TUTP).

Kosnurarusnsie CBOMCTBaA pacTBOPOB. M ieanbHblil pacTBOp.

3axonsl Payns: 1 (toromeTrpudeckuii) u 1l (30ymmnockonmu4eckuii 1 KPHOCKOTIIYECKHUH ).

Ocmoc. Ocmornueckoe napieHne. Cxema 0ocCMOMETpa.

KucnoTHo-0oCHOBHBIE B3aMMOAECHCTBHUS BEIIECTB.

Nonnas Teopust KUCIOT 1 ocHOBaHUN AppeHunyca. OCHOBHBIE IOHATHS U MOJIOKEHHS TeOpUU AppeHnyca.
Juccounanus KucioT, OCHOBAaHUK M COJIEH ¢ TOUKM 3pEHHUs] HOHHOM Teopun AppeHuyca (IpUMephl).
Crenenp aucconuann. CUbHBIE U C1a0ble 3JIEKTPOJIUTHL.

Juccornmanus cinalbIx 37eKTpoanToB. KoHcTaHTa quccouanim.
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3akoH pa3daenenus OcTBaibaa.

Peaknun woHHOTO OOMEHAa MEXKIY OJJICKTPONHTaMH (Ha TpPUMEPE peakmmii oOpa3zoBaHUS
3MEKTPOJIUTA, OCAJIKA U Ta3a).

IIpousBeneHue pacTBOPUMOCTH.

HonHoe npousseieHrne BoJibl. BogopoHbIil M THAPOKCUIIBHBIN MOKA3aTEeIH.

T'unponus coneit. Tumbl rUAPOIU3a CONEH.

KonuuectBeHHbIe XapaKTEpUCTUKH MPOIiecca TUAPOIIH3A.

®DaKTOpHI, BIUAIONINE HA TTPOIECC THAPOIHI3A.

KonTposbHbie Bonpockl o Teme «/{ucnepcHbie cucTeMbhy

T'ereporennsie cmecu. JlucnepcHbIe CUCTEMBI.
HucnepcHocth. Knaccudukanym TUCIepCHBIX CUCTEM.
Komnoumueie pactBopsl. JInobuiasHbIe 1 TM0()OOHBIE KOJUTONIBI.
Crioco0BI TOyYeHHsI KOJUTOUTHBIX PACTBOPOB.

CrpoeHune KOMIOUAHBIX YacTHlL.

IIpaBuno ®asuca — Ileckona.

Y CTOWYMBOCT KOJDIOUAHBIX cucTeM. CTaOMITN3aTOPHI.
Koarynsiuus mnouiabHbIX 1 THOPOOHBIX KOJTOUAOB.
CenumeHTanys KOJIJIOUIOB.

Koarymsiuus KoJUIOHMIHBIX PACTBOPOB 3JIEKTPOIUTAMH.
[Ipaswuio Ulymnene — Mapan. Koarynupytoriast criocoOHOCTb.
OnTHueckre CBOMCTBA KOJUIOUIHBIX PACTBOPOB.
DIIEKTPUYECKUE CBOMCTBA KOJUIOMAHBIX PACTBOPOB.

KOHTpOJIbHLIe BOIIPOCKHI 110 TEME «OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE

NponecchD)

OCHOBHBIE MOHATHSA TEOPUU OKUCIUTENIEHO-BOCCTAHOBUTEIBHBIX PEAKLIUN.
OKHCIUTEIbHO-BOCCTAHOBUTEIILHEIEC CBOMCTBA BEIIIECTB.

Baxneime OKHUCINTENN U BOCCTAHOBUTEH.

Tunsl OKHCITUTENFHO-BOCCTAHOBUTEIHHBIX PEAKINN (TIPUMEPBHI).
OKXHUCIINTEITFHO-BOCCTAHOBUTEIIHLHBIN TTOTCHITHA.

Ypasuenue HepHcra.

CocrapiieHUuEe OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUI.
Hanpapnenue oKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUIL.

KonTpoJibHbIe BONPOCHI 10 TeMe «JIeKTPOXUMHYEeCKHe CHCTEMbD)

DIeKTpOXUMHIUIECKHe cucTeMbl. Kitaccupukanus 31eKTpOXUMUIECKUX TPOIIECCOB.
DIIEKTPOXUMHUUYECKHE MPOIECCHI, MPOTEKAIOIINE HA TPAHUILIE Pa3zelia «METAJLI — PaCTBOP».
TanpBanmYeckuii ameMeHnT Jdanuaisa — SIkoou.

DIIEKTPOABIKYIIAS CHJIAa TATbBAHMYECKOTO dJIEMEHTA.

ci1adboro

M3mepeHne dIeKTPOAHBIX IMOTEHITHANOB. P CTaHAAPTHBIX JJIEKTPOMHBIX MOTEHNHATOB. CBOMCTBa

METaJIOB B COOTBETCTBUH C UX MOJIOKEHUEM B STy HAIPSKECHUH.
Ypasuenue HepHcra.

DIIeKTPOJIH3 PaCIIaBOB M pacTBOPOB. KaToHbIe M aHOIHEIE TPOIIECCHI.
OO0benuHeHHsIH 3akoH Dapanes. Bexon o Toky.

Kopposus meramios. Kiaccudukaius Koppo3HOHHBIX TTPOIECCOB.
Xumuueckasi KOppo3us.
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DIEKTPOXUMHUUECKAs] KOPPO3Hsl. AHOJHOE OKHCICHUE METAILIa U KATOJTHOE BOCCTAHOBICHUE OKUCIUTETIS.
IIpuMeps KOPPO3HH B KUCIIOH cpene U aTMOC(EpHOH KOPPO3HUH.

CKopocTh KOPpPO3HH.

3amura MeTauioB OT KOPPO3UH.

3amuTHBIE TOKPBITHSI.

DNEKTPOXUMHUYIECKHE CITOCOOBI 3aIUTHI OT KOPPO3IUH METAIIIOB.

XuMHUeCKHe UCTOYHUKHU TOKA. ['anbBaHUYECKUI 3JIEMEHT.

XHUMUYECKIE€ NCTOYHUKHU TOKA. AKKYMYJISATOPHI.

XHUMUYeCcKe HCTOYHUKH TOKa. TOTUIMBHBIE SIIEMEHTHI.



INPUJIOKEHUE 2

7. OeHOYHbBbIE CPeACTBA /IJIsl NPOBEJEHUS MPOMEKYTOYHOMH aTTeCcTAluU
HpOMe)KYTO‘-IHaSI aTTeCcranui HUMECT OCJIBbIO OIpCACINTb CTCIICHDb JOCTHIXKCHUA
3arIaHUPOBAHHBIX PE3YIHTATOB O0YUEHUS MO TUCIUILIMHE 32 ONpeAeNICHHBIA TEepUoa 00yUeHHUS.

a) Ilnanupyemble pe3yJbTaTbl O00yYeHUS] W OLIEHOYHbIE CPeACTBA ISl NPOBEdEHUS
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE CpeacTBa

OIIK-1: Cnoco0OeH NpUMEHSTh E€CTECTBEHHOHAy4YHblE M OOIIEMH)KEHEPHbIE 3HAHHSA, METOJAbl MaTEMaTHMYECKOrO aHajiu3a U MOJEIHMPOBAHUS B
po¢ecCHOHATBHON e TEIbHOCTH

OIIK-1.1

Pemaer CTaHJapTHHIC
podeCCUOHAIBHBIC 3a7a491 v
MPUMEHEHUEM  OOIICHHKCHEPHBIX
3HAHUI

Ilepeuenv meopemuueckux 60npocos
1. OcHoBHBIE METOIBI XUMUUECKOI'O aHAJIN3A.
2. OcHOBHbIE IPUOOPBI 1 000PYIOBAHKE JIJIsI XUMHUYECKOIO aHAJIN3a BEILECTB.
3. Mertoauku nmpoBeaeHus onbIToB. [IpaBuia TeXHUKH 6€30MaCHOCTH.

Ilpakmuueckue 3a0anus:

1. Jna peakuuu CHy y + CO2 () = 2 CO ) + 2 Hy (1) onpenennure BO3MOKHOE HAIIPABICHHUE
CaMOIIPOHM3BOJIBHOTO TEUCHHS PEAKIIHH PH CTAHIAPTHEIX YCIOBHSX M ipH  Temmeparype T =927°C,
ecnu TemnoBoi 3¢¢deKT peakuu O0 3aJaHHOW TeMmmepaTypbl HE M3MEHHUTCS. YKaxHUTe: a)
BBIJICJISICTCSl WIIM TIOTJIONIAETCS SHEPrus B XOJE peakuuu; 0) MPUYMHY HAWJCHHOTO W3MEHEHHS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKlIui
Nory + 3 Hary = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalnpaplICHUE CMELICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKLui: a) PU MOHMWKEHUU TEMIIEpaTyphl, €CIU JaBJICHUE MMOCTOSHHO; 0) mpu
TIOBBILICHUH JIABJICHHUS, €CITH TeMIIepaTypa MOCTOSHHA.

3. CKOIbKO MUUTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C TJIOTHOCTHIO 1,84 r/mi
notpelyercst uis npurorosyenus 2 i1 0,25M pactsopa?

4. Kakwe w3 cieayronmux coieit moasepratorcs ruaponusy: NaSiOs. Cu(NOj),. KBr?
CocTaBpTe MOHHBIE M MOJEKYJSPHBIE YPAaBHEHHUs THAPOJN3a COOTBETCTBYHOIIMX coiyiel. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 301 ruapOKCUAa MarHus noaydeH mytem cmemuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 u. pactBopa NaOH. Omnpenenure 3apsii 4acTUIl MOTYYEHHOTO 30JI1 M HAMHUIIUTE
(bopMyity ero MULEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CHIIy U ONPEIEINTE HAlpaBICHHE CaMOIIPOU3BOJIBHOTO
MPOTEKAHUS peakuuu npu CTaH/IapTHBIX YCIIOBUSIX, UCIIOJIB3YS 3HauEHUs
OKHCIINTENHLHO-BOCCTAHOBUTENBHBIX IToTeHIIMamoB H + HiPO, — J, + H3PO3; + H,O0.

7. llpuBeaute cxeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISpPHbIE YpaBHEHHUS peakiui,
MPOTEKAIOIUX MPH IEKTPOXUMHUUYECKON Koppo3un rajasBaHonapel  Co/Ni: a) B Kucioii cpeze; 6) Bo
BJIQXKHOM Bo3ztyxe. OnpenenuTe yOblIb MacChl aHO/1a PU KOPPO3HUHU B KUCIIOi cpefie 3a 20 MUH, ecliu
CKopocTh Kopposun coctapmia 0,01 /4.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE CpeacTBa

8. CocraBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHHSI AJIEKTPOJAHBIX MPOLECCOB (aHO MHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHUE peaKLnuu, IPpoUcXoasauiel pu anexrpoause pactBopa CoSO4, Beruncaure
(bakTHYeCcKOe KOJMYECTBO MeTaylla, MOJTydeHHOro Ha katozae mpu aiektpoiuse Co(NOs),, eciu
AJIEKTPOJIM3 TPOBOJAUIM B TedeHuH | 4. Bbeixon meramna mo TOKy coctaBuil 85%. Ykaxure
BO3MO)KHBIE IPUYMHBI YMEHBUICHHS BBIX0/1a METAJLIA [10 CPABHEHUIO C PACYETHBIM.

9. IIpoBecTu aHaIU3 BIUSHUS KOHIICHTPAIIUN HA CKOPOCTh XUMHUUYECKOUN peaKIiuu
Na,S,03 + H,SO4 = S + SO, + NaSO4 + H,O mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn
00pabOoTKy MOJIYICHHBIX TaHHBIX C UCIIOJIB30BAHUEM COBPEMECHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHA.
Pe3ynbTarhl ONTOB NPEACTaBUTH B BUJIE TAOTHUIIBI 1.
Tabmuna 1
Howmep O06bem, Mt Konuenrpauus Bpewms CxopocTb
onbiTa | NaS,03 H,O H,SO4 Na,S;03, 10° | moseienus peaKiuu, 10,
MOJTB/JT MYTH, C !
1,3
2,6
3,9
5,2
6,5

Gl WIN -
Gl WINEF
W kOO
NININININ

[To nanHbIM TabIMLBI 1 TOCTPOUTH IpadMK 3aBUCUMOCTH CKOPOCTH PEAKLUU OT KOHIEHTpaIuU
THOCYNb(aTa HaTpUs, OTIOKHUB Ha ocu abciucc koHneHtpamutoo NapS,Os, a Ha ocu opawHAT —
CKOPOCTb PEaKIINH.

Crienatb BBIBOJI O 3aBUCMMOCTH CKOPOCTH peaKlMu OT KOHIIEHTPAlMU THOCYJIb(haTa HaTpusl.

OIIK-1.2

[TIpumensieT METOIbI MOJIETUPOBAHUS
M MaTeMaTH4eCKOro aHajau3a id

peleHus 3a1a4
npodeccnoHaNbHOM e TEeNbHOCTH

B

Ilepeuens meopemuueckux 6onpocos:

1. OcHOBBl XMMHYECKOH TEPMOAMHAMHUKU: CHCTEMa, TEPMOJUHAMUYECKHE MapaMeTphl
CUCTEMBI, YHKIIMH COCTOSHUA cUCTeMBI. [1epBbIil 3aKOH TEPMOINHAMUKH.

OHepreTuka XMMHUYECKHUX IIPOLIECCOB.

DHTaAILNU. 3aK0H [ 'ecca U CII