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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl XUMUU
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Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojy Ha 3acefanuu Kapeapsl XuMHUU

[Iporokonm ot 20 . Ne

3aB. kadeapoii H.J1. Mensnuk

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokom or 20 . Ne
3aB. kadenpoii H.JI. Mensauuk
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IIporokom or 20 . Ne
3aB. kadenpoii H.JI. Mensauk

PaGouas nmporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM TOJTy Ha 3aceaHuu Kageapsl XUMUU

[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(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ PAKTUK:

Juctumimaa XuMus BXOAUT B 0a30BYIO 4acTh Y4EOHOTO TUIaHa 00pa30BaTeNbHOM
IIPOrpaMMBEI.

I[JISI HU3YyUCHUA NJUCHUIIIINHBI HCO6XOI{I/IMBI 3HaHUA (YMCHI/ISI, BJIaIleHI/IH),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIHUILINH/ TPAKTHK:

"Xumus" B 00beMe IporpaMMsbl cpeiHel 00111e00pa3oBaTeIbHOM IKOJIbI

3HaHus (YMEHUs, BIa/IEHUs), IOTYUEHHbIE IPU U3yUYEHUU JAHHOMN JIMCUUIIIMHBI
OyayT HeOOXOAUMBI [Tl U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

be3onacHOCTE KU3HEACATEIHbHOCTH

DJIEKTPUUYECKUE U3MEPEHUS

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILVIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHus

B pesynbrare ocBOCHUS AUCHUIUTUHBI (MOTYJIsl)  «XHUMHUS» 00yJalOUIHiACs JOIKEH
00JIazaTh CIEAYIONIMMU KOMITIETEHIIUSAMMU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JAOCTHIKCHUA KOMIICTCHIITNNU

OIIK-2 Cnocoben dhopmynupoBath 3a1a4u MpohecCuOHATBHON 1eITeTbHOCTH HAa OCHOBE
3HaHI/II\/'I, HpO(l)I/IJ'H)HI)IX pa3aciioB MaTEMAaTUYCCKUX U €CCTCCTBCHHOHAYYHBIX TUCIHUITINH
(MoyIeit)

OIIK-2.1 BeinonHseT nocTaHoBKy 3aj7jad B pOpMaIM30BaHHOM BUJIE HA OCHOBE
3HaHUH NPOMUIBHBIX Pa3IEIOB MATEMAaTUYECKUX U €CTECTBEHHO-
HAYYHbIX AUCHUIUIMH B 007aCTH NPOo(eCcCHOHANTBHOMN NesITeIbHOCTH

OIIK-2.2 BeiOupaer MaremaTuyeckuii annapat Juist pereHus GopMann30BaHHBIX
3aja4 B 00J1acTH MPOo(heCCHOHAILHON AESTEIbHOCTH




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

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

HHUCJIIC:

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

— ayIuTOpHas — § 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
Paszen/ Tema 9 (B akan. 4acax) g E{ Bun KOHTPOJISI Kox
> 8 © | camocrosiTenpHON | ycrieBaeMOCTH H
JTUCLUTUTAHBI 2 [~ . | xomnerenuuu
O paboThI MIPOMEKYTOUHOM
na6. | mpakr. [ € &
Texk. e aTTeCTaluu
3aH. 3aH. | O &
1. 1 Xumnueckas
TEPMOJIMHAMUKA
CaMOCTOSITENEHOE
u3ydeHue
4eOHOH U 3amura
1.1 1 Xumnueckas y N i N OIIK-2.1,
1 20 Hay4YHOU KOHTPOJIbHOU
TEPMOIUHAMHUKA OIlK-2.2
JIUTEPaTypBI; paboThL.
- perieHne
KOHTPOJIBHOU
paboTHI.
Hroro no pazzpeny 20
2. 2 Xumuueckasi KHHETHKa
CaMOCTOSITENBHOE
U3ydeHue
yueOHOH U 3amura OMK-2.1
2.1 2 Xumuueckast kuaetuka | 1 20 Hay4YHOU KOHTPOJIbHOM OITK 2' 2’
TUTEPaTypPHI; paboTsI '
- perieHne
KOHTPOJIBHOU
paboTHI.
HWroro no pazaeny 20
3. 3 PactBopsI
- oopmieHHE
oT4eTa o
n1abopaTOpHBIM
paTop 3amura
pabotawm; o
nabopaTopHOI
3.1 3 PactBopbl 1] 4 2 2 10 i paboTsl. 3amura OIK-2.1,
CaMOCTOSITEIbHOE N OIlK-2.2
KOHTPOJIBHON
U3y4eHHe
o paboThI.
y4eOHOi 1
Hay4YHOU
JIUTEPaTyphI;




- pereHne

KOHTPOJIBHOM
paboTHI.
Hroro no pazzneny 10
4. 4 TucriepcHbIE CUCTEMBI
CaMOCTOSITEIbHOE
n3ydeHue
yueOHOM U 3amura OTK-2.1
4.1 4 JlucriepcHbIC CHCTEMBI 15 HAYYHOH KOHTPOJIBHOM OTIK 2' 2‘
JIUTEPATYPHI; padoThI '
- pelieHue
KOHTPOJIBHOM
paboThL.
HWroro no pazaeny 15
5. 5 OKucnuTenbHO-
BOCCTaHOBHTEIILHBIE IIPOIECCHI
CaMOCTOSITENbHOE
n3ydeHue
5.1 5 OxucauTeapHOo- y4eOHO#t 1 3amura OMK-2.1
BOCCTaHOBUTEJIbHBIC 15 HAyJYHOM KOHTPOJIBHOM OTIK 2' 2‘
MPOLIECCHI JIATEPaTypHI; padoTHI '
- pelieHue
KOHTPOJIbHOM
paboThI.
HWroro no pazaeny 15
6. 6 DneKTpOoXMMHUIECKUE
CHCTEMBI
- oopmiIeHHE
oTyera 1o
11a00paTOPHBIM
pabotawm;
- 3amura
CaMOCTOSITENBHOE 71a00paTOpHOI
6.1 6 DneKTpoXUMHUYECKHe 154 HBVACHIC a60Tp1>1 3£1u1/1Ta OIIK-2.1,
CHCTEMBI ’ yreny P ) . OIIK-2.2
y4ueOHOH u KOHTPOJIbHOU
Hay4HOH paboThL.
JIATEPaTypHI;
- perieHne
KOHTPOJIBHOU
paboTHI.
Wroro no pazneny 15,4
HWroro 3a cemectp 95,4 3auéT
Hroro o pucuuruinae 95,4 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B nporecce npenogaBanus JUCUUIUIMHBL «XUMUS TPUMEHSIETCS TPAAULIMOHHAS
MH(POPMAIMOHHO-KOMMYHHKALMOHHAS! 00pa30BaTeIbHBIC TEXHOJIOTHH.

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 ayAUTOPUEM, JIEKIUIN C MPUMEHEHUEM DJIIEMEHTOB «MO3TOBOM aTakwuy, JEKIUMI -
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 MCTIOJIb30BAaHUEM JIEMOHCTPALMOHHOTO XMMUYECKOTO SKCIIEPUMEHTA, KOTOPBII
MO3BOJISIET HAaUOOJIEE MOJIHO PEATU30BaTh METO/1 MPOOIEMHOTO 00yUEHUS Yepe3 MOCTaHOBKY
po0JIEM € TIOMOIIBIO IEMOHCTPALIUH SIBICHHUH, PeaKLUi UITH ITPOLIECCOB.

Jis peanuzannu MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHON 00pa3oBaTeabHOM
TEXHOJIOTUH NPOBOASATCS JIEKLIUU-BU3YaIN3alliH, B X0/I€ KOTOPBIX U3JI0KEHHE
TEOPETUYECKOTI0 MaTepuasa CONpOBOXKIACTCSA IPE3CHTALIEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xoe J1a00opaTopHbIX paboT, B X0€ KOTOPbIX
yueOHast paboTa IPOBOAUTCS C pealbHBIMM XMMUYECKMMH BeriecTBamMu. Ha mabopaTopHbIx
paloTax BBIIOJIHIIOTCS IPYIIOBBIC UM UHAUBHUIYaIbHbIE 3a/1aHUS 110 IPOUJICHHOM TeMe.
ITpu npoBeneHun 1a0OPATOPHBIX 3aHATHH UCIIOIB3YETCS METOJ] KOHTEKCTHOTO 00y4eHus,
KOTOPBIH 1103BOJIIET YCBOUTh MaTe€pHall IyTeM BBISABICHUS CBA3EH MEXKIY KOHKPETHBIM
3HaHUEM U ero npuMeHeHreM. Kpome toro, 11enecoo0pa3Ho UCI0JIb30BaTh TEXHOIOTHIO
KOJIJIEKTUBHOI'O B3aUMOOOyUYeHMs (apHYI0 paboTy) TpeX BUIOB: CTaTUYECKas napa,
JMHAMUYecKas napa, BapHMallMOHHas Ilapa; COBMEILAs €€ ¢ TEXHOJIOIHel MOAYJIbHOTO
oOyueHus. BeIMOTHUB 3KCIEpUMEHT, 00ydaromuecs GopMyIUpyrOT 0000IIEHHBIE BHIBOIbI
10 CEpUU OIBITOB, UCHOJb3Ysl IPUEMbl aHAJIOTHH U CPABHEHMSL.

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 M IMOCOOUsM, UTEHHE U MpopaboTKa HayqHOH
JIUTEepaTypsl B OMOIMOTEKe, HaMcaHue peepaToB U KypCOBBIX paboT, MOJrOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectanuu.CaMocTosTenbHas paboTa o0yJaromuxcs
JI0JKHA OBITH HalpaBlieHa Ha 3aKperyieHHs] TEOPETUYECKOr0 MaTepraa, U3JI10KeHHOTO
IpernoiaBaTeseM, Ha MpopaboTKy TeM, OTBEIEHHBIX Ha CAMOCTOSTENIbHOE U3yUeHHE, Ha
MOJITOTOBKY K JJAOOPAaTOPHBIM 3aHATHSIM, BBIITOJIHEHHE JOMAIIHUX 33aJJaHU{ U MOJTOTOBKY K
PYOEKHOMY U 3aKITIOUUTENIbHOMY KOHTpomo. [Tpu npoBeneHun pyoexHoro u
3aKJIFOYUTEIBHOTO KOHTPOJIS OCHOBHBIMHM 3aJlauaMu, CTOSIIIUMHU MIEpe]] TPeroiaBaTelieM,
SIBJISIIOTCS: BBISIBJICHUE CTENICHH MTPABUILHOCTH, 00beMa, ITyOUHbI 3HaHUH, yMEHUH,
HaBBIKOB, MOJIYYE€HHBIX ITPH U3YYE€HUH Kypca Hapsay C BBIIBICHUEM CTEIEHU
CaMOCTOSITENTbHOCTH B TPUMEHEHHUH MOJTyYSHHBIX 3HAaHUH, YMEHHUI U HABBIKOB.

CoBpeMeHHbIE UHTEPAaKTUBHBIE CPEICTBA MO3BOJISIOT SKCIEPUMEHTHPOBATH C HOBBIMU
¢bopmamu koHTpoJIs. OOydarOLUMMCS ITpeIaraloTcs TECThI U 3a7a4il B 3JIEKTPOHHOM BUJIE, C
aBTOMAaTH3MPOBAHHOM CUCTEMOM MPOBEpKH. B oTinune oT 00bIYHOTO TECTUPOBAHUS TaKOH
CIOCO0 KOHTPOJIS MO3BOJISIET CTYACHTAM B JIF000€ BpeMsl IPOUTH TECT, MPOAHATU3NPOBATh
OIMOKH U TIPOWTH TECT BTOPUIHO

6 Y4eOHO-MeTOoqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst

[IpencraBieno B mpuioxeHuu 1.



7 OneHOYHbIE CPeICTBA I NPOBeACHNS MPOMEKYTOYHOM aTTecTallul
[IpencraBieHbl B TPUIOKEHUU 2.

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTeyeHHne TUCIIUITHHBI

a) OcHoBHAas JMTEpPaTypa:

1. Tenpdman, M. . Xumus : yaebnuk / M. U. 'enwpman, B. I1. FOcTpatoB. — 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 1151 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. — Texcr : anexTponHsii // OOpa3zoBarenbHas miaTdopma FOpaiit [caidt]. —
URL.: https://urait.ru/book/cover/7F0C2B24-7759-4C94-8783-185D7EB61ES8 (narta
obpamenus: 17.01.2025).

0) lonmoJiHUTeILHAS JIUTEPATypa:

1. Mensinuk, H. JI. PactBopsr : npaktukym / H. JI. Mensuuk, 3. P. Myniuna, 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 (marta obpaiueHus:
26.04.2023). - MakpooOBeKT. - TeKcT : a5eKTpoHHbIN. - CBeieHHs 10CTYHBI Takke Ha CD-
ROM.

2. Mensnuk, H. JI. lucnepcusie cuctemsl : npaktuky™m / H. JI. Mensanuk, D. P.
Mynnuna, O. A. Mumypusa ; Marauroropckuii roc. rexuuueckuid yH-T um. I'. M. Hocosa. -
Maruutoropck : MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - 3arn. ¢ TuTyn1. SKpaHa. -
URL.: https://magtu.informsystema.ru/uploader/fileUpload?
name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true (mara obparieHus:
26.04.2023). - MakpooOBeKT. - TekcT : AeKTpOHHBIN. - CBeIeH s OCTYIHBI Takxke Ha CD-
ROM.

3. Konsiga, JI. I'. OkucnauTenbHO-BOCCTaHOBUTEIbHBIE peakiiMi. OCHOBBI
JIeKTpoXxuMuu : 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 (mara obpareHus:
26.04.2023). - MakpooOBeKT. - TeKCT : AIEeKTPOHHBIN. - FIMeeTcs mevyaTHbIN aHaOoT.

4. Mumypuna, O. A. Xumnuueckast KuHeTUKa. COCTOSHHE XUMHUYECKOTO
paBHOBecHs : mpakTUkyM / O. A. Mumypusna, 3. P. Mymnuna, O. B. Epmiosa ;
Marnuroropckuii roc. rexuudeckuil yH-T uM. I'. 1. Hocosa. - Marnurtoropck : MI'TY um. T'.
. Hocoga, 2019. - 1 CD-ROM. - 3ara. ¢ Tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true (marta oOpareHus:
26.04.2023). - MakpooOBeKT. - TekcT : aneKkTpoHHBIN. - CBeeHus AoCcTymHbI Takke Ha CD-
ROM.

5. Koposun, H.B. O6mast xumus: yued. A1 TEXHUYECKUX Harpas. 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. KpaTtkuit cnpaBoyHUK QU3nKo-XuMHU4yeckux BenuunH / coct.: H. M. bapown, A.

M. Tlonomapesa, A. A. PaBnens, 3. H. Tumodeesa; mox pen. A. A. Pasnens, A. M.
[Tornomapegoii. - 10-e uzn., uctip. u goi. - CII6. : UBan ®emopos, 2003. - 238 ¢. : wi. - ISBN
5-8194-0071-2. - TexcT: HEMOCPEICTBEHHBIH.



7. V3BecTus BBICIIUX Y4eOHBIX 3aBeleHUH. XUMUS B XUMUYECKasi TEXHOJIOTHSI:
Hay4YHO-TexHHueckuil xxypHan — ISSN 0579-2991.

B) MeToauuyecKue yKazaHus:

1. Mumypuna, O.A. DHepreTvka XMuMHUYECKHX IIPOLIECCOB: METOIUUECKUE YKa3aHUs K
nabopaTOpHBIM paboTaM MO AUCUUIUIMHE «XUMHUsS» IS 00yJaIOMIMXCs BCEX HANPaBICHUN
MOJITOTOBKH U CIIEHUAILHOCTEH THEBHOHM Gopmbl 00ydenus / O.A. MumypuHa,
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . HocoBa, 2023. — 11 c. — Tekcr : HENOCPeACTBEHHBI.

2. Konsna, JI.T'. Xumuyeckas TepMOAMHAMUKA: METOJJUYECKUE YKAa3aHUS JUIst
CaMOCTOSITENIbHOM pabOTHI M0 TUCHUIUTMHE «XUMHUS AJIs1 00yUaoIUXCsl BCEX HalpaBlIeHUI
MMOATOTOBKH U clienuaiibHOCTel Beex ¢opm oOyuenus / JI.I'. Konsga; MarauToropckuii roc.
texHudeckuit yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. K. Hocosa, 2023. —
18 ¢. — TeKkcT : HenmoCpeACTBEHHBIH.

3. Konsga, JI.I'. CkopoCcTh XMMUYECKUX PEAKIIMN U XUMUYECKOE PAaBHOBECHE:
MeTtoauyeckue yka3aHus K JabopaTOpHBIM pabOTaM IO TUCHUTUTMHE «XUMHUS AJIs
oOyuaroluxcsi BCeX HampaBJIeHHI MOATOTOBKH U CHEIMAILHOCTEH Bcex popM o0yueHus /
JL.I'. Konsiga, E.B. Tapacrok; Marautoropckuii roc. texunueckuii yu-T uM. I'. . HocoBa. —
Marnutoropck : MI'TY um. I'. W1. HocoBa, 2023. —8 ¢. — TekcT : HemocpeACTBEHHBIH.

4. Ponuonosa, H.1. Xumuyeckas KuHeTUKa. XMMHUECKOE PaBHOBECHUE:
METOJIMYECKUE YKA3aHHUs ISl CAMOCTOSTEIbHOM paboThl O JUCHUIUINHE «XHUMUSD» IS
oOyuaroluxcsi BCeX HanpaBJICHHH MOATOTOBKH U CHEIMAIbLHOCTEH Bcex popM o0yueHus /
H.U. Pognonosa, A.Il. [lonomapeB; MarHUTOropckuii roc. TeXHu4eckuil yH-T um. I'. 1.
HocoBa. — Maruutoropck : MI'TY um. I'. K. Hocosa, 2023. — 20 c. — TekcT :
HEIMOCPEICTBEHHBIM.

5. Uynposga, JI.B. PacTBopsl: MeToanyeckasi pa3paboTka K JlabopaTOpHBIM pabOTaM Mo
JTUCIUILTMHE «XUMUSD» 7151 00y4aronuXcs BCeX HANpaBICHU MOATOTOBKH U
cnenuanbHocTel Beex popm ooyuenus / JI.B. Uynposa, T.M. KynukoBa; Marautoropckuit
roc. rexuuyeckuut yH-T um. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. K. Hocosa,
2023. — 41 c. — Tekct : HemoCcpeACTBEHHBIH.

6. Uynpoga, JI.B. PacTBopsl: MeToan4eckas pa3paboTKa K CaMOCTOSTEIbHOM paboTe
M0 JUCHUIUIMHE «XUMHUS» JUIsl 00YYaIOIIMXCS 110 BCEM HalpaBJIEHUSIM OJATOTOBKU U
crienuanbHOCTAM Beex ¢opM obydenus / JI.B. Uynposa, 3.P. Mymiuna, O.A. Muiypusa;
Marunuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. 1. HocoBa, 2023. — 26 c. — TekcT : HENOCPEACTBEHHBI.

7. Konsna, JL.I'. KoyutoniHele pacTBOPBI: METOANYECKHE yKa3aHUs K Ja00paTOpHOii
paboTe 1o AMCHUIUINHE «XUMUSD» [T 00yUJarOIIMXCs 110 BCEM HalpaBJIEHUSIM ITOATOTOBKH U
crnienuanbHOCTAM Beex ¢opm obyudenus / JI.I'. Konsana, JI.A. boassin; Marauroropckuii roc.
texHndeckui yH-T uM. I'. . HocoBa. — Marnuroropck : MI'TY um. I'. 1. Hocona, 2023. — 9
c. — Tekcr : HemocpeACTBEHHBIN.

8. Kossana, JI.I'. OkncanrenbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH: METOIUYECKUE
yKa3aHUs K JJabopaTopHOU paboTe Mo NUCIMIUINHE «XUMUSDH I 00yUJaoIUXCs BCEX
HarpaBJIieHU TOJATOTOBKH U CriennaibHOCTel Bcex ¢opm oOyuenus / JI.I'. Konsaa, E.B.
Tapacrok; Marauroropckuii roc. rexuudeckuid yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. 1. HocoBa, 2023. — 10 c. — TekcT : HemocpeACTBEHHBI.

9. Konsipa, JI.I'. OxucauTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU U DJIEKTPOXUMHUYECKUE
MPOIIECCHI: METOAMYECKas pa3paboTKa K CaMOCTOSTEIIbHON paboTe It 00yJaroImuxcs 1Mo
BCEM HAIPAaBIICHUSIM TIOJIFOTOBKH U CHEIUATBHOCTAM BceX popm obyuenus / JI.I'. Komsina,
E.B. Tapactok, O.P. Mynnuna; Marauroropckuit roc. rexundeckuit yu-T uM. I'. . Hocosa.
— Marnautoropck : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — TekcT : HenocpeICTBEHHBIN.

10. Mumrypuna, O.A. D1eKTpOXUMHYECKHE TIPOLECCHl: METOANYECKHE YKa3aHUs K
nabopaTopHON paboTe MO TUCIUILTHHE «XUMUS I 00yUJarONUXCs TI0 BCEM HAIPABJICHHUSIM
MOJATOTOBKU U CHENHAIbHOCTSIM Beex ¢popM oOyuenus / O.A. Mumypuna, H.W. Ponuonosa;
MarnuTtoropckuii roc. Texuudueckui yH-T uM. I'. M. HocoBa. —



Maruurtoropck : MI'TY um. I'. 1. HocoBa, 2023. — 13 c. — TekcT : HenmocpeACTBEHHBII

r) [IporpammHuoe odecnneuenne u MHTEpHET-pecypcehl:

IIporpammHoe obecnieueHue

HaunmenoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpouHO
Professional
7Zip cB00OOHO pacnpocTpansemoe [10 6eccpodHo
FAR Manager cB00OIHO pactipocTpansemoe [10 0eccpouHO
bpaysep Yandex |cBoGoanHo pacnpocrpansiemoe [10 0eccpovHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JAaHHbIX U HH(l)OpMaIII/IOHHbIe CIIPaBOYHBLIC CUCTEMBI

Haspanwne kypca

CchUika

Hocosa

DnekTpoHHbIe pecypebl onbmuoreku MI'TY um. 1.

https://host.megaprolib.net/M
P0109/Web

Poccuiickas I'ocynapctBennas oubnuoreka. Karanorn

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

(PUHL)

HauuonaneHas nH(OpMaiOHHO-aHATTUTHYECKas]
cucreMa — Poccuiicknii HHJIEKC HAYYHOTO [IUTUPOBAHUSA

URL:
https://elibrary.ru/project_risc.
asp

DJekTpoHHas 0a3a nepuoauvecKux u3nanuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

9 MaTtepuajibHO-TEXHUYECKOE o0ecnevyeHne JTUCHUUIIMHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCIIeYeHUEe AUCIUIUINHBI BKIHOYAET:

1. Y4eOHble aynuTopuu AJis IPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

OcHallieHue ayJuTOpUH: MyJIbTUMEIUNHBIE CPEJICTBA XPAHEHUS, IEpEIauu U
IpeJcTaBIeHUs UHpOpMaLUU

2. YuebHble ayIuTOPUH IJIs IPOBEIeHHs Ta00paTOPHBIX 3aHATHH, TPYIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAllUH, TEKYILEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalHH.
Ocunamienue: O6opyioBaHKE AJIs BBIIOTHEHUS 1aOOpaTOPHBIX paboT, XUMUYECKas IOCy/1a,
peakTuBbl, Harnsiaele MaTepuaibl: TaOIHUIIbI, CXEMBbI, TUIAKATHI.

3. [Tomernenus yist CaMOCTOSATEIBLHON pabOThI 00YJArOIITXCSI.
OcHaienue ayautopun: [lepcoHanbHbie KOMIbIOTEpHI ¢ maketom MS Office,
BBIXOIOM B MIHTEpHET U ¢ I0CTYIOM B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEeIbHYIO

Cpelly YHUBEpCUTETA

4. ITomerieHus 751 XpaHeHUs ¥ TPOPHUIAKTHIECKOT0 00CTy)KMBaHUs y4eOHOTO

000pyIOBaHUS.

OcHamienue ayauropuu: CTemnaxu, ceidbl 11 XpaHeHHs] yaeOHOTo 000py10BaHMSL.
WucTpyMeHTHI 17151 peMOoHTa J1a00paTOPHOTO 000PYyI0BaHMUS.




INPUJIOKEHUE 1

6. YueOGHO-MeTOoAuIEeCKO€e O0ecCIeueHuEe CAMOCTOATEIFHON PA0OTHI O0YIAIOIIUXCA

CamocrosTenpHast paboTa 0OYJarOIUXCs MOAPA3ACISETCS HA ayIUTOPHYIO, KOTOpas MPOMCXOINT KaK BO BpeMs J1a0OPATOPHBIX 3aHATHH, TAK M HA IUTAHOBBIX KOHCYIbTALMAX, W HA
BHEAYIUTOPHYIO, TPOUCXOIAIILYIO BO BPEMS MOJATOTOBKH CTYJACHTAMH OTYETOB IO na60paT0p}mM 3aHATHAM H BBITIOJHEHUS TOMAIIHHUX 3aJaHHIL.

AynuTopHas caMoCTosiTelpHas pabora OOyd4aromuXCsi MpPEINoNiaracT MPOXOKACHHE TECTHPOBAHHMS MO KAKAOMY pa3felny AUCLMIUIHHBL. TeCTBI BKJIFOYAKOT

TEOPETHYECKHE M TPAKTUYECKUE 3aJIaHusi, OTBEThl Ha KOTOpBIE TPEOYIOT TIIIyOOKOTO0 TOHUMAHHS
M3Yy4eHHOTo MaTepuaia. TecTsl mOCTpOeHBI €MUHOO00PA3HO: K KaXKIOMY BOIIPOCY MpEAIaracTcs 4YeTbipe
BapHaHTa OTBETOB, CPEIAM KOTOPBIX OJMH WM HECKOJIbKO NpaBWIbHBIX. OOpaboTKa pe3yabTaToB
OCYIIIECTBIISIETCS ITYTEM COIMOCTABIICHUS MOMYUYEHHBIX PE3YyIbTATOB C 3TAIOHHBIMU M MPOTEKACT OUYCHb
OBICTPO. MaKkCUMaIbHOE KOJTMYECTBO OATUIOB B KaxK0M Teme Kypca — 10.

BapuaHThl TeMaTH4YeCKHX TECTOBBIX 3QJaHUIl VIS TEKYIIero KOHTPOJIs
XuMHYecKasi TEPMOJTUHAMUKA

B Tecrax mo teme «XuMHuUecKas TEPMOJAMHAMHKAY: TICPBBIE IIECTh 3aJaHUil OLCHUBAIOTCS B
0,5 6amra, cegpbMoe — B 1 0aiI, a BOCEMOE, IEBITOE U IECITOE 3a0aHusI — B 2 Oaiuia.

Tecr Ne 1

1. Ilpu paccMOTpEeHUH XUMUYECKON PEAKIUU cucmemMa O3HAYaeT:
a) HUCXOJHBIC PeareHThI
0) TPOAYKTHI XMMHUYECKOH peaKIiu
B) PEaKIMOHHBIN COCYX
I) HCXOAHBIE PEareHThl U MPOAYKTHl pEaKIIuU
2. IlepBblii 3aK0H (IIEpBOE HAYATI0) TEPMOJMHAMHUKH MaTEMaTUYECKH 3alMChIBACTCS TaK:
a) PV =vuRT B) K= Agp (- EA/ RT)
0) K=R/Nj r) AU= Q-W
3. B sk30TepMuUeckoil peaxium:
a) SHTAJIBIHS PEAKIIMOHHOM cucTeMbl noBbimaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareiacH (Q< 0)
B) SHTAJIBINS PEAKIIMOHHON cucTeMbl yMeHbIaercst (AH< 0)
T') AaBIICHHE PEAKIIMOHHOIN CHCTEMBI MTOBBIIIACTCS
4. CraHgapTHbIE TEIUIOBbIE Y3PPEKTH NPUHATO 0003HAYATE!

a) AUcr B) Q 1013
6) AHozgg F) AHct
5. Kakwe u3 npuBeACHHBIX PEAKIHi SBISIOTCS SHIOTEPMHUCCKUMHE?
a) 1/2 N+ 3/2 H,=NHj3 AH = — 46 K]]x/moib
0) H,+4/20,=H;0, AH = -242 K]JI>/Mo01b
B) /2 N2+ 1/2 0,=NO , AH =90 K]I>x/momb
r) 1/2H,+1/21,=HI, AH = 26 K]I)x/Mob

6. Kakasg u3 HamMcaHHBIX HUXKE pEaKIUil OTBe4aeT TemioTe oOpa3oBaHUS okcuaa azora ( || ) B
CTaHIAPTHBIX YCIOBUAX?

a) 1/2 N2+ O=NO B) 1/2N2+1/2 0, =NO

6) N+ 1/20,=NO r) NH;+ 520, =2NO+3H,0
7. Tlpu BocctanoBienuu 16r okcuaa menu( || ) mo peakuuu :

CuO () *+ C (rpagur) = CU (¢ + CO (), mormotuaock 22 K/ TENIOTHI.

DOHrtanenus o0pa3zoBaHus okcuaa meau ( || ) paBHa:

a) 110 B)220,5

6) -200,5 r)735

8. Hua peakmuu  NiO oy + C (pagur = Ni o + CO (. Ompenenure BO3MOXKHOE HaIpaBICHUE
CaMOTIPOU3BOJIBHOTO TEUEHUS PEAKIIUU ITPU CTAaHAAPTHBIX YCIOBHAX U IpU Temneparype 627°C.



BemtectBo AH®z93  (KJI>k/MOJIB) S%gg  (x/monp*K)
NiO -239,7 38
C (rpagum) 0 5,74
Ni g 0 29,9
CO -110,5 197,4

B otBeTe ykaxute 3HaueHus dHeprum ['mMOOCa mMpu CTaHIAPTHBIX YCIOBUSX, MIPH TEMIEpaType
627°Cu TeMieparypy Hadyajia peakinuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTCs SHTPOIUS TIPU Pa3IOKEHUU KapOOHATa KaIbIHs?
a) YBEIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIIaeTcs T') HE 3HAI0
10. Mannas peakuust: 2KClOs (1g) —2KCl (15y+30; (1), AH<O MOxeT caMOIpon3BOILHO IPOTEKATh
a) B TIPSIMOM HaTpaBJICHUU B) HE MOXET MTPOTEKATh
0) B 00OpaTHOM HaIpaBJICHUH I') HE 3HaI0

XuMHu4Yeckasas KHHETHKA

B Tectax o Teme «XuMHuUuecKasi KHHETHKay: IEPBOE, BTOPOE, TPEThE, YSTBEPTOEC U MATOC 3aTaHUS
onenuBarorcs B 0,5 Oajia; mecroe, ceAbMOe, BOCBMOE, JIEBITOE U IeCcIToe — B 1 Oajll, a OJUHHA/IIATOES
—B 2,5 Oaia.

Tecr Ne 1

1. Pazgen XuMuM, U3ydarouii CKOPOCTH M MEXaHU3MbI XUMHYECKHIX PEaKIUi, Ha3bIBACTCS
a) XUMHYeCcKas TepMOANHAMUKA
0) TEPMOXUMHUS
B) XMMUYeCKasi KHHETHKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — 3TO ...
a) BpeMsl, 32 KOTOPOE MOJTHOCTBIO PACXOLYeTCs OJTHO M3 HCXOIHBIX BEILIECTB
0) M3MEHEHHNE KOJINYECTBA BEIIECTBA PEareHTOB (MU MPOAYKTOB) PEAKIIMH B €IMHUIY BpEMEHH B
enuHuIe oO0beMa
B) KOJIMYECTBO BEIIECTBA IMPOJYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKIIuu
3. B Kakux enuHUIAX BBIPAXKAETCS CKOPOCTh XUMUUECKON peakuun?
a) MOJIb JI et
0) 6e3pa3mepHas BeIMYMHA
B) MOJIB’ ¢
4. Or kakux (pakToOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKLINI?
a) OT IPUPOJIBI PEarupYIOINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO COCya
5. CocTrosiHMe XMMHUYECKOTO PaBHOBECHUS 00paTUMBIX MPOLIECCOB KOIMUYECTBEHHO XapaKTepU3yeTcs ...
a) paBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) sHeprueil akTUBHU3ALUU
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anuceiBaercs Boipaxenue st ckopoctu peakuuu 4 NO ) + 6 H O =4 NH; () + 5 O, ()
a) V = k[NOJ*[H-0] 6) V = k[NH3][02] B) V = k[NO]*[H.0]°
7. Kaxk 3anumiercs BeIpakeHHe /Ui KOHCTAHTHI paBHOBecHs peakiuu A +2 B = C +D?
a) Kp = [C][D] / [A][B]?
6) Kp = [C][D]/[A][B]
8) K» = [A][B] %/ [C][D]

8. Kakoit OTPEC30K Ha JUarpaMme noKasbIBaCT 3HAUCHUC TCIJIOBOT'O B(b(i)CKTa peaKI_II/II/I?

T




6) 2 2

B) 3 'y

\ 4

XOJI PEaKINK

9. UYt0 MOXHO CKa3aTh O PEAKIUH, N300pKEHHOW Ha TUarpaMMe K Bonpocy 8?

a) PK30TCPMHUUECKAs PEaKIus

0) PHIOTEpMUYECKAsT PEAKIIHS

B) pEaKIis ONMUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHOBecue peakmuu  Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEIIAeTCs BJICBO.

a) MPY MIOHUKCHUH TEMIIEPATYPhI

0) IIpH MOBBIIICHUHN TEMIIEPATYPbl

B) TIPH TTOBBIIIICHUY JIABJICHUS

11. Jina peakuuu Cyy + 2 H 5 ) = CH 4 () Ipu HEKOTOPO# TemnepaType KOHCTaHTa PaBHOBECUS PaBHA
0,8. PaBHOBECHAsI KOHIICHTpAIMs BOJOpOoia paBHa 1,2 MOJb/1. BEIYHCITUTE UCXOAHYIO KOHIICHTPAITHIO
BOJIOpOJIA.

a) 1,2

0) 3,5

B) 5,0

PacTBoOpsI

B tectax mo teme «PacTBOphI»: TEpBOE 3ajaHUE OllcHMBAaeTcs B 1 Oami, BTOpoe, TPEThe,
4eTBEPTOE, IIATOE M LIECTOE 3aaHus - B 1,5 Oaja; ceapMoe, BOCbMOE, IEBATOE U IECATOE — B
0,5 6amra.

Tect Nel

1. M ypaBaenus peakun Cu SO4 + KOH — ... cokpallieHHOE HOHHOE YPABHEHHE 3aIUIIETCS B BHJIC
1) 2K* + SO4* = K,S0,
2) Cu®" + S0, + 2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO,+ 20H™ = Cu(OH)zl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xsopuaa 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,4 paBHO
11 2)2 3)11 4) 13

4. Tns mopasneHus ruponusa xjaopuaa xpoma (I11) cnenyer
1) 1o0GaBUTH COJITHYIO KHCIIOTY
2) 100aBUTH IIEIOYb
3) pa30aBUTH PacTBOp BOJOH
4) TMOBBICHTBH TEMIIEPATYPY
5. B pazbaBieHHOM pacTBOpe, NPUTOTOBICHHBIM M3 THUApOCyib(dara KajablMsg U BOIBI, CyMMa
K03 (HULIMEHTOB B YpaBHEHHH HEOOpaTUMOMN AMCCOLMAIIMY PACTBOPEHHOTO BELIECTBA — ATO
1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcanata cepebpa pasra 3,27-107° 1/ 100r H,O. Omnpexennte MpoM3BeIcHIE
pactBopuMoctu Ag2C204
1) 5-107"? 2)1,16:10°*  3)10,7.10° 4)2,31.10°°



7. MaccoBast 107151 paCTBOPEHHOT'O BEILIECTBA — 3TO OTHOILICHUE
1) Macchl BeliecTBa K Macce BOJIbI
2) KOJHWYECTBa BEIIeCTBA K 00bEMY BOIBI
3) Macchl BeliecTBa K Macce pacTBopa
4) KoJMYecTBa BEIIECTBA K 00BEMY pacTBOpa
8. K ci1abbIM 3J1€KTpOIMTaM OTHOCHUTCS ...
1) ruaApOKCH aMMOHHMS
2) TUAPOKCH] KaJus
3) XJIOpH]I KalbLusi
4) wmaprasioBas KHCJIOTa
9. U3BecTHO, 4TO BOJHBIC PACTBOPHI MHOTHX COJIEH MOTYT MMETh IIEIOYHYIO WU KUCIYIO Cpeny.
[IpuuuHOii 3TOTO SIBNISAETCS ...
1) saexTponu3 conei
2) IHUCUPOIOPLHUOHUPOBAHUE COJICH
3) ruapaTHpOBaHUE CONCH
4) THAPONIU3 COJCH
10.3nauenne PH uncroit Bojst ipu 25°C cocrabisieT

N1 2) 7 3)0 4) 10
JAncnepcHblie cHCTEMBI

B Tecrax mo Teme «JlucrepcHBIE CHCTEMBI». IIEpPBOE, BTOPOE, TPEThe M YCTBEPTOE 3aJaHUs
olLieHuBaroTca B 1 O0aiut; msIToe U 1IecToe 3a1aHus - B 3 Oaja.

Tect Nel

1. Vkaxwure pa3Mepbl 4aCTUI] KOJUIOUIHBIX CUCTEM

1) wmenbme 1 oM

2)  O6ombie 100 HM

3) or 1 uM g0 100 am
2. Kakue WOHBI CIOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMIA, YaCTHIBI KOTOPOTO HMMEIOT
TIOJIOKUTEIBHBIN 3aps?

1) KaTuoHBI

2)  aHUOHBI

3)  TOJApHBIC MOJICKYJT
3. Jlmst KaKoro 3IIEKTPOJIMTA TOPOT KOAryJIsiiiuy KOJUTOHU/A C MOJIOKHUTENBHO 3apsHKEeHHOW YacTHIICH
JOJDKEH OBITh HAMMEHBIITNM?

1)  xmopua Kanus

2) cynbdar Kanus

3) oprodocdar kanus
4.  Mumenna 3051 UMeeT CTPOEHHUE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”
KaKOM AJIEKTPOJIMT UTPAET POJIb HOHHOTO CTaduIu3aropa?

1)  xuopun xene3a (111)

2) Boma

3)  TUAPOKCHU] KaJus
5. IIpu B3aumopneiictBuu 20 mu 0,001H nutpara cunma (1) ¢ 10 ma 0,02H cynedaTta xanus
oOpasyercst 30ib cynab(dara cBunma (ll). K kakomy smexTpomy AOMKHBI TEPEMENIaThCsl YaCTHIIBI
JHMCTIEPCHOM (ha3bl MPH NMEKTPoIH3e?

1) HaxomaTcs B COCTOSHHU TUHAMHUYECKOTO PAaBHOBECHS

2) K Karoxmy

3) K aHomy
6. B aBe konObI HanuTo 1O 50 MJI 3071 THAPOKCH A Kele3a. st Toro 4To0bl BBI3BATh KOATYIISIIHIO
30J1 TOTpedoBaIoCch M00aBUTh: B epByto — 5,3 M 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa ¢pocaTa HaTpus. Berauciue nopor Koarymsiuu KaxI0ro 3JeKTPOJINTA.



OKHCIAUTETbHO-BOCCTAHOBHTEIbHBIE mpouecchl

B Tecrax mo teme «OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
4eTBEPTOE U IATOE 3aaaHus oleHuBaroTes B 0,5 Oamia; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a qeBsToe — B 2,5 OajIoB.

Tecr Ne 1
1. OxucnuTenb — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...
1) YBEJIMYHMBAET CBOIO CTENEHb OKUCIICHUS
2) MIPUHUMAET AJICKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI
2. IIporecc BOoCCTaHOBJICHHUSI UMEET MECTO B ClIydae, KOorja ...
1) HEUTpaJbHBIC aTOMBI MPEBPAIAIOTCS B MOJOKUTEIbHO-3aPSXKEHHBIE MOHBI
2) MTOJIOXKUTEIBHBIN 3apsii HOHA YMEHBIIACTCS
3) OTPHULIATENLHBIN 3apsi] HOHA YBEIUYUBACTCS
3. U3 npencraBineHHbIX HIDKE peaknuii K OBP nucnponopriiroHnpoBaHus IPHUHAIICHKUT ...
1) S + 2HNO; = H,SO4 + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BocCTaHOBHUTEIIAM OTHOCSTCS ...
1)  meraibl, BOAOPO/, YIIIEPO
2)  aKTHBHBIC HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPEIHEH YaCTH MEPHOAMUECKON CHCTEMBI
5. CTerneHn OKHUCIICHHUS KUCIIOpO/ia a) B BOJIe M 0) B IIEPOKCH/IE BOJOPOIa COOTBETCTBEHHO PABHHI . . .
1) a)-2;0)-2
2) a)-2;06)+2
3) a)-2;0)-1
6. [lepmanranar kanus B OBP, nmporekaroimux B KUCJIOH cpejie, BOCCTAHABIMBACTCS O ...
1)  xarnona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  okcuma mapranmna (1) MnO
7. B peakuuu, nporekatomieid mo cxeme Cr,Ss3 + KNO; = KyCrO4 + K3SO4 + NO okucienuto
MTOJIBEPTAFOTCSI CIICTYIONTUE SJICMEHTHI ...
1)  a3or u cepa
2)  cepau Xpom
3)  XpoM u a30T
8. Cymma k03(pdUIIHMEHTOB B peaKkilny, MPUBEIEHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmerron B peakirn KMNnO,4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1€KTpOXI/IMI/I'-IeCKI/Ie CHCTEMBI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IEpPBOE, BTOpPOE M TISATOE 3a/laHus
OIICHUBAIOTCS B |1 Oajut; TpeThe M YeTBepToe 3a1anus— B 1,5 Gana; mectoe u ceapMoe — B 2 Oaa.

Tect Nel
1. DNEeKTPOAHBIA MOTEHIMAT ONPEACIIAIOT M0 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Knaneiipona
3) Bonpumana

4) Appenuyca



2. Paccunraiite DJIC ranpanudeckoro siaementa Mg|IMgSO,||CuSO,|/Cu npu craHmapTHBIX

YCIIOBUSAX
1) -2,03
2) -2,71
3) 2,71
4) 0,81
3. Kaxue nponykTel 00pa3yroTcsi Ha KaTOJIe MPH AJIEKTPOJIU3€e pacTBOpa HUTpaTa cepedpa?
1) BOJOPOT
2) cepedpo
3) a30THasi KUCIIOTa
4) KHCIIOPOJT
4, VYkaxure cymmy K03()GHUIIHEHTOB B ypaBHEHUH 3JI€KTpoIn3a pactBopa Hurpara meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas ¥3 TPUBEACHHBIX  OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIMH  MPOTEeKaeT
CaMOIIPOU3BOJILHO B MPSMOM HaIlpaBJICHUN?
1). FeSO4 + Cu —...
2) CuSO4 + Fe —...
3) CuSO4 + Na —...
4) HCI+ Cu —...
6. BerumcnuTe Maccy IIMHKA, IMOJYYCHHOTO TIPH 3JEKTpPoiu3e cyib(dara MHWHKA, KOTOPBII
npoBoauIu B TeueHue 20 cek mpu cuie Toka 1A
1) 2,110
2) 0,05
3) 0,013
4) 6,7-10°
7. [IpuBenuTe CXEMBI JJIEKTPOJHBIX IPOLECCOB W MOJICKYJISPHOE YpPaBHCHHE pEaKIIUU,

MPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYCCKON KOppO3uH TanbBaHomapsl Zn|Mg B cepHOKucon cpene. B
OTBETE YKOKUTE CyMMY KO3(P(PHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUHU.

1) 6
2) 5
3) 4
4) 8

BueaynuTopHas  camocrostensnas pabora  obywaommxes OCYHICCTBJIACTCA B BUAC MIYUCHHUA JIMTCpATypbl 110
COOTBCTCTBYIOLIIEMY pPa3acily C HpopaGOTKOP'I MaTtepualia; OQ)OpMHeHI/ISI OTYCTOB 110 Ha60paTOpHHM
pa6OTaM U BBIIIOJTHCHHUA JOMAIITHUX SaﬂaHI/Iﬁ.

BapHaHTbI TeMaTHYECKHUX JOMAIIHUX 3aJaAHUM JJIA preaymuroproii CAMOCTOSATEILHOM paGOTbI CTYAEHTOB
mo TeMamM

Jlomamuee 3aganue Ne 1
1o TeMe «XUMHYECKAsI TEPMOTUHAMMKA»

B nmomaniaem 3amaHuu 1Mo TeMe « XUMHUYecKash TEPMOIMHAMIKAY: TIepBast 3aJ1aya OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 Ganna; Tpeths — B 1 Oam.

3amgauga Nel
Jisa peakunun CHy oy + CO, ) = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIpaBIICHUE

CaMOIPOU3BOJIBHOTO TEUYECHHSI PEAKIIMH ITPU CTAaHJAPTHBIX YCIOBUAX M npu  Temmeparype T = 927 °c,
€CITH TETIOBOM (P PEeKT peakuu A0 33JaHHON TeMIepaTypbl HE U3MEHHUTCS. YKaKUTE: a) BBIACIACTCS



WIA TOTJIOUIAETCS PHEPIus B XOJA€ peakuuu; O0) NPUYMHY HAWJEHHOTO HW3MEHEHUs SHTPOIHUU.
PaccuuraiiTe TeMiepaTypy Hadaja peakLuH.

3amaga Ne2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyO(y = Ca(OH);z () + C2H; (1), HONB3ysCH
CTaHJAPTHBIMH TEIUIOTAMU 00pa30BaHMsl pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBIAECIUTCSA WU
MOTJIOTHTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3azmaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOW APPEKT peaKIiu:
Hypy + COz¢)=CO (+ Ho Ofy. TepMoxummuueckue ypaBHEHUS:

a) Hp ® T X 0)) = H,O (™) AH =-241,9 x]Ix;

6) 2CO ) + 02 @~ 2 COZ ()1 AH = -566,2 KI[)K

Jlomainee 3aganue No 2
10 TeMe «XHMHYECKAsI KHHETHKA»

B ngomamiHem 3aaHuu 1Mo TeMe «XHMHYECKas KMHETHKa»: MepBas 3ajada oleHuBaeTcs B 1,5
Oamna; Bropast — B 0,5 Gana; TpeThs, 4eTBepTas u nsaras — B 1 6ayr.

3ajmaua Nel

Peaknus nporekaer no ypasHeHuto: O oy +2 CO y = 2 CO; (. HauanbHple KOHLEHTpauuu
pearupyromux BemiectB paBHbL: [O2] = 1,2 mone/i, [COJ= 0,8 Mosb/1. Bo ckOIbKO pa3 M3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, korna mnpopearupyer 30% CO? Bo CKoOIbKO pa3 M3MEHSTCS CKOPOCTH
MIPUMOI ¥ OOpaTHOW peaklvM, €CIIU YBEIIMUUTh JaBJICHUE B CUCTEME B J1Ba pa3a?

3amaua Ne2

[Tpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNACT B peakuuio 3a 20MHH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO PU TEMIIEpaType
200 °C, ecin TemmepaTypHblii KOO(Q(UIMEHT CKOPOCTH peakiuy paBeH 2. Bo CKOIbKO pas H3MEHHTCs
IIPH 3TOM CKOPOCTb PEaKIIH?

3amaga Ne3

Haiiaute HayanpHble KOHIEHTPALMU UCXOAHBIX BEIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIINH:
Fe (7 + H20 ) = FeO () + Hy (1), ecnm paBHOBECHBIE KOHIICHTPAIMU PEArMPYIOIUX BEHIECTB PABHBIL
[H20]1=0,3momb/m1, [Hz] = 0,4 Momnb/m.

3anaya Ned

Hus peakumonnon cucremsl: CO ) + HoO yp = COz (y + Hy () HavanbHble KOHIEHTpAlMH
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mmons/n. OnpenienuTe KOHIIEHTPAIIUUA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3ajmaya NeS

BrIpa3ute yepe3 KOHIEHTpAMU PEareHTOB KOHCTAHTBI PABHOBECUS CIEAYIOIINX PEAKIINN:

Nz(r) +3 Hz(r) =2 NH3(F), AH = -92,2 KI[)K;
COz(r) +C (= 2 CO(F), AH =+160,5 x/Ix;
CO(F) + Hzo(r) = C02 ) + Hz(r), AH = -41,1 KI[)K

VYKakuTe HapaBlIeHUE CMEIIEHUS XUMUYECKOTO PABHOBECHS ATHX PEAKIUi: a) IpU MOHMKEHUN
TeMIIEpaTyphbl, €CIIM JaBJIeHWE TOCTOSHHO; O) MpH TOBBIIICHUH [aBJICHUs, €CITU TeMmIeparypa
MOCTOSTHHA.

Jomamnee 3axanmne Ne 3
no reme «PacTtBopbn»

B nmomammnem 3amanun mo Teme «PacTBOpeI»: TiepBas, BTOpas, TPEThd W TATas 3aaadud
otieHuBaercs B 1 Oamn; yerBepTas u mectas — B 0,5 Oana.

3amaya Nel
B xakom o0beme BojbI cieayer pactBoputh 1351 SnCly mist momydyenus 3M pactBopa xjopuaa

osoBa (I1) ¢ mmotHocTRIO P = 1,405 T/MN?



PaccuuraiiTe: a) MaccoByl JOJIO BEIIECTBA B pacTBOpe; 0) MOJISIPHYIO KOHIIEHTPAITHIO
SKBUBAJIEHTA; B) MOJISLIBHOCTB; ') THUTP; 1) MOJIbHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3amaya Ne2

3aKOHYUTE MOJICKYJSpHbIE W HANUIIATE COKpAICHHBbIE WOHHBIC YPaBHCHHSI peaklui
B3aMMO/ICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe 10 JBa MOJICKYJISPHBIX YPABHCHUS PEAKIUN K CICTYIOIIUM HOHHBIM:

Ba® + CrOss — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H' — Zn*" +H,S

3amaua Ned
Boruncnure pH 0,05M pactBopa cepHON KUCIOTHI.

3amaya NeS

Kakue u3 ciemyromux cosneit moasepratorcs ruaponnsy: NaSiOs. Cu(NOgs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a COOTBETCTBYroUMX coneil. Kakoe 3Hauenue pH (<
win=> 7) UMEIOT pacTBOPBI ITUX COJIEH?

3amaua Neb

Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3T0ro
COEIMHEHMUSL.

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEILHbIE MTPOLIECCHI»

B nomamnem 3aganuu no teme «OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC MTPOIIECCHI»: TEpBas 3a7a4a
otieHuBaercs B 1,5 Oanna; Bropas — B 2,5 6anna; TpeThs — B 1 Oan.

3amayga Nel
[TonGepute KOA(PPUIMEHTHI B ypPaBHEHHUSX OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHi.

VYKaxuTe TUI KaKI0N peaklvu.

PaccuuraiiTe 2JIEKTPOABIDKYINYIO CHJIy W ONPEISIIUTE HANpaBICHUE CaMOIPOU3BOJILHOTO
MpPOTEKaHUs  TEpPBOM  peakuud TpU  CTAaHAAPTHBIX  YCJIOBUAX,  HCIONB3yd  3HAUCHUS
OKHCJINTEIHHO-BOCCTAHOBUTEBHEIX ITOTEHIIHAJIOB!

H)] + H3PO, — J, + H3POs; + H,0

HNO, — HNO; + NO + H,O

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

NH4REO4 +H, — Re + NH; + HzO

KBrO — 0O, + KBr

3amaga No2

CocTaBbTe ypaBHEHHS OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA:

KMnO, + NaNO, + H,0—

NaCrO, + H;O0, + NaOH —

Bi(OH)3 + Na,S,0g+ NaOH —

Bi,O; + C —

Mg + HNO;3 (pas6) —

3amaga Ne3

Jaubl 1Be okucnutenbHO-BoccTaHoBuTenbHbIe mapbl: KNO,;, KNOjz; u Pb(NOgz),;, PbO..
[Tonb3ysick Tabnuileld CTaHAAPTHBIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX TMOTEHIIMANIOB, COCTaBHTE



ypaBHEHHE BO3MOXHOH peakmuu B ykazanHou cpeaxe (HNOs3). Paccumraiite 3HaueHue
JJIEKTPOABUIKYILEH CUIIBI PEAKIUU.

Jlomaninee 3aganue Ne 5
1o TeMe «JIeKTPOXUMHUYECKHE CHCTEMbI»

B nomarinem 3agaHuu 10 TeMe «DIEKTPOXMMHUYECKHE CHCTEMBI»: TIEpBast 3a7ada OlCHUBAETCS B
1 Gam; BTOpas — B 1,5 6amna; Tpeths — B 2,5 6amia.

3amaga Nel
CocraBbTe JJIEKTPOHHO-UOHHBIE YpPABHEHUS OSJEKTPOJHBIX MPOIECCOB U  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOpa3ylole peakiuy, MpoTeKarolell mnpu padoTe TralbBaHHMUECKOTO 3JEMEHTa
Co/Co(NOs3)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) ragpBaHHUECKOTO 3JIEMEHTA MPH CTAHAAPTHBIX
YCIIOBUSIX.

[IpuHsiB mMOTEHIMAN aHOJA PABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTANUTE KOHIEHTPAIUIO
KaTHOHOB METaJljia B KATOAHOM pacTBope, npu kotopoi 3/1C ranbBaHUUECKOr0 3JIeMEHTa YMEHbBILIUTCS
Ha 0,02B.

3amaua Ne2

[IpuBenuTe CXEeMBbl SIEKTPOJHBIX IMPOIIECCOB U MOJEKYJSIPHBIE YPAaBHEHMSI PEaKIIuid,
MPOTEKAIOIINX PHU IIEKTPOXUMHUYECKOH Koppo3uu rainpBanonapel  Co/Ni: a) B kucioit cpeze; 6) Bo
BJIQYKHOM BO3/yXe€.

Onpenenure yOblUTb Macchl aHOJA MPU KOPPO3UHM B KHCIOHN cpene 3a 20 MHH, €CIM CKOPOCTh
koppo3uu cocrasuia 0,01 r/4.

3amaua Ne3

CocraBbTe 3JIEKTPOHHO-UOHHBIE YPAaBHEHUS JJIEKTPOIHBIX MPOLIECCOB (aHOJ HWHEPTHHIA) H
MOJIEKYJISIPHOE YPaBHEHHE PEAKIUU, POUCXOIAIICH MPHU 3IIEKTPOTU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Boeruncnure (akTHueckoe KOJMMYECTBO METallla, MOJIYYCHHOIO HA KAaTOJE IMPH JIIEKTPOIIU3E
Co(NO3),, eciu 37eKTpOIIKA3 TPOBOAMIM B TeueHHH | 4. BeIxoa MeTaiia mo ToKy coctaBui 85%.

VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0/Ia METAJIJIAa TI0 CPABHEHUIO C PACUETHBIM.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYecKas TEPMOANHAMHKA)

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKH: MTOHITHE CUCTEMBI, BUIBI CUCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMHU COCTOSIHUSL CUCTEMBI.

Buytpennsis sneprus. Padora. Terutora.

[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

OHTaNBNU KaK (GYHKLHUSA COCTOSHUS CUCTEMbI. DHTAbINS 00pa30BaHMs BELIECTBA.
TeroBoit >@dext xumuueckoil peakuuu. DakTopbl, BIMSIONIME HAa TEIUIOBOH A(deKT
XUMHUYECKOHN PEaKIINH.

7.  Tepmoxumus. 3axoH ['ecca.

8.  CneacrtBus u3 3akoHa I'ecca.

9.  DHrpomus Kak GyHKINS COCTOSHUS CHCTEMBI.

10. Bropoii 3aKOH TepPMOAMHAMUKH.

11. Tperuii 3aK0H TEPMOIUHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMOPOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

ook~ wdE

KOHTpOJII)Hble BOIIPOCKHI IO TEME «XuMHYecKass KHHETHKA»

=

Xummnaeckast KnHeTrka. CKOpOCTh XMMUYECKOH PEaKIK U METOJIBI €€ PeTyIUPOBaHHUS.
BnusiHre KOHIIEHTpALMU Ha CKOPOCTh XUMHUECKOM peakimu (3aKOH JeHCTBYIOIUX Macc).
3. BuumsHue Temmeparypbl Ha CKOPOCTh XUMHUECKOW peaknuu. [Ipasuino Bant — [N'odda.

no



Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopust nepexogHOTO KOMIUIEKCA. DHEPreTUYEeCcKas Juarpamma.
KpuBas MaxkcBemia — bonbimana. DHepreTuueckuii 6apnep.
Karanuruueckue cUCTEMBI.

BistHue karanusaropa Ha CKOPOCTb XMMUYECKON pPEeaKIUu.

0. T'oMOreHHBIN U TE€TEPOTCHHBIA KaTaJIN3.

1. KonebarenbHble peakilyy.

12. Xummdeckoe paBHOBecue. OOpaTUMBbIC U HEOOPATHMBIC PEAKIIUH.
13. KoHcTraHTa XMUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenue xummnueckoro pasHoBecus. [lpunnun Jle-Illarense.
15. BnwusHHe KOHLEHTpPALMH, 1aBICHUS U TEMIIEPATypBhI.

16. ®dazoBble paBHOBECHSI.

17. ®da3oBble 1UarpaMMsl JIJIs1 OJHOKOMIIOHEHTHBIX CUCTEM.

RR©o N O A

KonTposbHbie Bonmpockl 1o TeMe «PacTBopbD)

1. Tlousarue pactBopa. PacTBopuMoOCTh BelecTBa. PactBopuMocTs rasa.

2. PactBopbel. CmocoObl BBIpOKEHHUS KOHIICHTPAIMU pPACTBOPOB (MaccoBas JOJs, MOJISIpHAs
KOHIIEHTpAIlKs1, MOJISIPHAs KOHLEHTPALKs SKBUBAJICHTA, MOJIbHAS JIOJIS, TUTP).

Konnurarusasle cBOMCTBA pacTBOPOB. M ieanbHbIi pacTBOp.

3akonsl Payns: | (tonometpuueckuit) u |l (30ynnnockonuueckuit 1 KPHOCKOMUYECKHIA ).

OcMmoc. Ocmotrueckoe napieHrne. CxemMa 0CMOMETpA.

KucnoTHo-oCHOBHBIC B3aUMOCHCTBHSI BEILIECTB.

. Honnas Teopus kucioT u ocHoBaHUI AppeHuyca. OCHOBHBIC TMOHSTHS U TOJIOKEHUS TEOPHH
Appenuyca.

8.  Jluccommammsi KUCJIOT, OCHOBAaHMH M COJEH C TOYKM 3pEHUS HOHHON Teopuu AppeHmyca
(mpumepsr).

9.  Crenens nuccormanuu. CHIIbHBIC U cIa0bIe JIEKTPOJIUTHL.

10. [uccoumanus caabbix 31eKTpoanuToB. KoHcTaHTa TUCCONMALINN.

11. 3akon pazbasnenus OcTBaibpaa.

12. Peakuuu HOHHOTO OOMEHa MEXIY 3JIEKTPOJUTAMHU (Ha MpUMEpe peakluit oOpa3oBaHMs Cl1aboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

13. TIpousBeneHue pacTBOPUMOCTH.

14. VouHoe npousBeaeHHE BOAbL. BoIOpOAHBIN U THAPOKCUIIBHBIN MOKA3aTENH.

15. Tuaponus coneii. TUmbl TUAPOIN3A CONCH.

16. KonmyecTBeHHBIE XapaKTEPUCTUKHU TPOIIECCa THAPOIH3A.

17. ®axTopsl, BIUSIONIME Ha TPOLECC THIPOIN3A.

No ok ow

KOHTpOJILHLIe BOIIPOCHI IO TEME «I[ncnepcnble CUCTEMBbD)

I'ereporennsie cmecu. /lucnepcHble CUCTEMBI.
HucnepcHocth. Knaccudukanum 1ucnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguiisHbie 1 110(OOHBIE KOJUIOUIBI.
CrniocoOblI MostydeHus KOJUIOUIHBIX PACTBOPOB.

CrpoeHre KOJTOUTHBIX YacTHLl.

IIpaBuno dasuca — [leckona.

Y CTONYMBOCTD KOJMIOUAHBIX cucTeM. CTaOMIN3aTOPhI.
Koarymsiuust nuo@uiibHbIX U JIHOGOOHBIX KOJTOUIOB.
CenumeHTanus KOJUIOUIOB.

0. Koarynsius KOJTOUTHBIX PACTBOPOB JIEKTPOIUTAMHU.

1. TIlpaBuno Illynesue — I'apau. Koarynupytomiast cmocoOHOCTb.
12.  Onruueckue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

13. DnekTpuyeckue CBOWCTBA KOJUIOMIHBIX PACTBOPOB.

RRO©oOo~NoO~WNE
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KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIE
MPOLECCHI»

OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE CBOWCTBA BEIIECTB.

Baxxueiiye oKuciIuTean 1 BOCCTAHOBUTEIH.

Tumbl OKUCIUTENTbHO-BOCCTAHOBUTENBHBIX PEAKIIUHN (TIPUMEPHI).
OKHCITUTENIbHO-BOCCTAHOBUTEBHBIHM TOTEHIIUAI.

VYpaBuenue HepHcra.

CocraBiieHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.
Hanpapnenue OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «DJIeKTPOXUMHUYECKHE CUCTEMbD)

DIIeKTpOXUMHUYECKre cucTeMbl. Kimaccuukanus 3JIeKTpPOXUMHUYECKHIX TTPOIIECCOB.
DIIEKTPOXUMHUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE pa3/iesa «MeTaul — pacTBOPY.
INanpBann4eckuii 35emMeHT Jdanusmsa — SIkoowu.

DIIEKTPOABMKYIAS CUJIA TAIbBAHUYECKOTO AJIEMEHTA.

N3MepeHnne »SIEKTPOIHBIX MOTEHIUAIOB. Psii  CTaHAApTHBIX AJIEKTPOAHBIX IOTEHIIMAIOB.

CBOI/ICTBa MCTAJIJIOB B COOTBETCTBUU C UX ITOJIOKCHUCM B PAAY HaHpSDKGHI/II/I

6. YpaBuenue HepHcra.

7. DnexTpoau3 paciiaBoB U pacTBOpOB. KaToaHble U aHOIHBIE MPOLIECCHI.
8.  OObenunenHsi 3akoH Papazes. Boixoq mo Toky.

9.  Koppo3sus meramioB. Kinaccudukarus KOppo3MOHHBIX TPOIECCOB.

10. Xwumudeckas KOppo3wus.

11. DOnexTpoxumuyeckas KOppo3us. AHOJHOE OKHMCIEHHE METaula U KaTOAHOE BOCCTAHOBJICHHE
OKUCIIUTESL.

12. Tlpumepsl KOPPO3UH B KHCIION Cpesie U aTMOc(hepHOi KOppo3uHu.

13. CkopocTbh KOppO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3ammuTHBIC TOKPHITHSL.

16. DNeKTpOXMMHUYECKHE CTIOCOOBI 3aIIUTHI OT KOPPO3UU METAJLIOB.

17. Xumuueckue UCTOYHHUKH TOKa. ['ambBaHMUYECKUIT S7I€MEHT.

18. XumHYecKkne HCTOYHUKHU TOKA. AKKYMYJISITOPHI.

19. Xwumunueckue UCTOYHUKH TOKA. TOIMIMBHBIE SJIEMEHTHI.



MNPUJIO)KEHHUE 2

7. OeHOYHbIE CPeACTBA /IJIsl NPOBEJeHUS MPOMEKYTOYHOMH aTTecTAluU
HpOMe)KYTO‘-IHaSI aTTecranus HUMECT O EIbIO OIIPCACIIUTD CTCIICHDb JOCTHUXKCHUA
3aIIaHUPOBAHHBIX PE3YJIbTATOB O0YUEHUS MO JUCIHUILIMHE 32 ONpeIeTICHHbIN Mepruo1 00ydeHus.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHON aTTeCTANNH:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeaCTBa

OIIK-2 Cnocoben (GopMmynupoBath 3amadu MpodecCHOHAIBHON NEATEThbHOCTH HAa OCHOBE 3HAHWH, MPOQHIBHBIX DPa3/IeliOB MaTEMaTHYECKHX M
€CTeCTBEHHOHAYYHBIX JTUCIMILINH (MOIYJICH )

OIlK-2.1

BemonHsier THOCTaHOBKY 3amad B
(opManM30BaHHOM BH/IE HA OCHOBE
3HaHUI  OPOQWIBHBIX  Pa3[elioB
MaTEMATHYCCKHUX u
€CTECTBCHHO-HAYYHbBIX TUCIHUIUINH B
obnacTu npodeccuOHaTBLHON
AESATEIbHOCTH

Hepeueub meopemuidecKux 6onpocoe:

16.
17.

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

OCHOBBI XMMHMYECKOH TEPMOJAMHAMUKHU: CHUCTEMA, TEPMOJMHAMUYECKHE I1apaMETPBI
CUCTEMBI, (PYHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIil 3aKOH TEPMOIUHAMUKH.

OHepreTuka XMMHUYECKHUX IIPOLIECCOB.

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

OHutponus. YpasHenue bonbiimMana. Bropoil u TpeTuii 3aKOHbI TEPMOJIUHAMUKH.

Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
peakunn. Kunernueckas kpupasi.

CKopocCTb peakui U METO/IbI €€ PEryJINPOBAHHUS.

Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBusno Baut-T'odda.

OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

. KatanuzaTopbl 1 KaTanTUTHYECKUE CUCTEMbI. [ OMOT€HHBIN KaTaius.

. KaTtanuzaTopbl 1 KaTaIUTUYECKUE CUCTEMBI. [ €TepOreHHbIN KaTains.

. XuMHueckoe paBHOBecHue. KOHCTaHTa XUMHUYECKOTO PaBHOBECHS.

. Cmemenne xumudeckoro paHosecus. [Tpunuun Jle [larense.

. PactBopb1. CiocoObI BeIpakeHUsl KOHIIEHTPAIIUU PACTBOPOB.

. PactBopsI snektponntoB. CTENeHh U KOHCTAHTA AJEKTPOJIUTUUECKONU JUCCOIMAIIUU. 3aKOH

pa36asnenus OcTBaibaa.

Juccouumanus KuciaoT, OCHOBaHUM, cosiell. AM(QOTEpHbIE AJIEKTPOJIUTHI.

PactBopumocts. IlpousBeneHue pacTBOpUMOCTH. YCiIOBHUE 00pa3oBaHHsS U PAaCTBOPEHUS
OCaJIKOB.

Hucconnanus Boasl. MonHOe pounsseneHne Boabl. pH.

I'mnpomus coneii. CteneHb U KOHCTAHTA TUAPOIN3A.

Hucnepcusie cuctemsl. Kinaccudukanus. JinopunsHbie 1 110(0OHBIE KOJUTOUIBI.

CTpoeHue KOITOUIHBIX YaCTHII.

Koarymnsiuust KoJuIouJHbIX pacTBOPOB.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOICTBa
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI.

BEIIECTB. Knaccudukanus




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

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

25. I'anpBannveckuii anemMeHT Jlanusisa SIkoou.

26. DJIEeKTPOXUMUYECKUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [IpuMeHeHue aiekTponsa.

27. DnekTposin3. AHOIHBIA U KAaTOJHBIA MPOIECCHl IPH AEKTPOJIN3e pacTBopoB. [IpumeHeHme
AIIEKTPOJIN3A.

28. Koppo3swus. Buasl koppo3un. CriocoOb! 3a1UThl METAIIOB OT KOPPO3HH.

Ilpakmuueckue 3a0anusn:

1. Jna peakuuu CHy y + CO2 () = 2 CO () + 2 H; (1) onpenennure BO3MOKHOE HAIIPABICHHUE
CaMOIIPOM3BOJIBHOTO TEUSHHS PEAKIIMH PH CTAHIAPTHEIX YCIOBHSX M IpH  Temmeparype T =927°C,
ecny TeruioBod 3(dekT peakuuu 10 3aJaHHONM TeMIepaTypbl HE M3MEHHUTCS. YKaxure: a)
BBIJIETISICTCSl WM IOTJIOUIAETCS 3HEPIHsl B XOJA€ peakuuu; 0) MpUUYMHY HAaWJEHHOTO WU3MEHEHUS
sHTpomnuu. PaccunTaiite TeMnepatypy Hauana peakluu.

2. Bripa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHUE CMELICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKLui: a) PU MOHMWKEHUU TEeMIIEpaTyphl, €CIU JaBJIEHHE MMOCTOSHHO; 0) mpu
HOBBIIICHUH JJaBJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

3. CkoapKO MUJLTHUIMTPOB 96%-HOTO pacTBOpa CEpPHOM KHUCIOTHI C TUIOTHOCTHIO 1,84 r/mi
notpedyercst 11 npurorosnenus 2 i1 0,25M pactBopa?

4. Kakue wu3 crnepyromux coned moxaseprarorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocTtaBpTe MOHHBIE M MOJIEKYJSPHBIE YpAaBHEHHUs THAPOJN3a COOTBETCTBYHOIIMX coiyiel. Kakoe
3HaueHne pH (< wi> 7) UMEIOT pacTBOPHI ATUX COJICH?

5. 3o1b rumpokcuaa Maruus noiydeH myrem cmemuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TOJYY4EHHOTO 30JI1 W HAIUIIATE
(dbopMyity ero MULEILIBI.

6. PaccunTaiiTe 3JIEKTPOABIDKYILYIO CHIIy U ONpPEJIEINTE HAIpaBJIEHUE CaMOIPOU3BOIBHOIO
POTEKaHUS peaximu npu CTaHJApTHBIX YCIIOBUSX, UCTIOJB3YS 3HAaYEeHUs
OKHUCIIATEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos H) + HiPO, — J, + H3PO; + H)O0.

7. IlpuBegute cXeMbl 3JIEKTPOAHBIX IPOLECCOB U MOJIEKYJSPHBIE YpPaBHEHUs peakLui,
MPOTEKAIOIINX TPH JICKTPOXUMHUUECKON Koppo3un ranbaHonapsl  Co/Ni: a) B kucioii cpee; 6) BO
BJIaKHOM Bo3ayxe. Onpenenure yOblUTb MacChl aHO/1A ITPH KOPPO3UU B KUCIIOH cpeze 3a 20 MuH, eciiu
CKOpOoCTh KOppo3uu coctaBuia 0,01 r/4.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

8. CocraBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHHS AJNEKTPOAHBIX MPOLECCOB (aHOJ MHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHUE PEAKIINH, TPOUCXOIAIICH pH 3eKTposnse pactBopa CoSOy4 Brranciure
(bakTHYeCcKOe KOJMYECTBO MeTaylla, MoiydeHHOro Ha kartozae mpu aiektpoiuse Co(NOs),, eciu
AJIEKTPOJIU3 TMPOBOJAMIM B TedeHUH |1 4. Beixojg mMeramina mo Toky coctaBui 85%. Ykaxure
BO3MO)KHbIE PUYMHBI YMEHBIICHHUS BBIX0/1a METAJUIA [10 CPABHEHUIO C PACYETHBIM.

OIIK-2.2

Bri6bupaet MaTE€MaTHYECKUI
anmapar s pereHus
(bopMann30BaHHBIX 33734 B 001aCTH
npodeccuOHATbHON AeSITEIbHOCTH

Ilpumepnvie npakmuyueckue 3a0anus:

1. OnpenenuTb, ¢ KAKUMHU U3 YKa3aHHBIX HID)KE BELIECTB MOXKET B3aMMOJAEHCTBOBATH PacTBOP
TUJIPOKCUIa Kanus: HopoBoaopoaHas kuciora, xjaopua menu (Il), oxcua yrimepona (1V), oxcun
ceuHua (Il), ruapoxkcun amroMuHHA, TMIPOKCUA aMMoOHHUsA. CocTaBbTe ypaBHEHMS BO3MOXKHBIX
peaknuii B MOJICKYIISIPHOW U HOHHO-MOJIEKYIISIPHOU (hopmax.

2. Ompenenure BO3MOXKHOCTb BOCCTAHOBIEHHMsI okcuia xene3a FezO, yriepogom mpu
CTaHJapTHBIX ycioBusAx, u temneparype 1100 K. Peakuus Boccranobnenus Fe304: Fe304u) +4C
== 3FE(K) + 4CO(F)

3. TemneparypHbIif K03(h(HUIIHEHT peakyu paBeH 2,5. Kak H3MEHUTCSI CKOPOCTh PEaKIMU: a) IPH
noBbIIeHNH Temnepatypbl oT 60 1o 100°C; 6) mpu OoXJaXIeHUU peakuoHHON cMecu oT 50 g0
30°C?

4. Ina obparumoii peakiun FesOypq + Hyy = 3FeO) + H O 3anuiure BIpakeHHe KOHCTaHTBI
paBHoBecust AH°, k/[x = + 69,8. Ilpemnoxure cnocoObl yBelIWYeHUs] KOHLIEHTPALUU MPOTYKTOB
peaxkuuu.

5. Ilpu mnpoxkanMBaHMM METANIMYECKOTO THUTaHa oOpa3yercs Oenblii MOPOIIOK, KOTOPBIH
pacTBOpsieTCSI B KOHLEHTPUPOBAHHOM CEPHOM KHCJIOTE€ M CIUIABIIAETCA CO Iuenoybto. UYro
npencTaBisieT codoit 3To coequHenune? Hamummre ypaBHEeHUs BCeX YKa3aHHbBIX peaKIuil.

6. CKOJBKO MWIIMIUTPOB 96%-HOro pacTBOpa CEpHOM KHUCIOTHI C IJIOTHOCTHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 i1 0,25M pacteopa?

7. Kakue BemecTBa M B KAaKOM KOJMYECTBE BBIACIATCA Ipu mnpoxoxiaeHun 48250 Kn
ANeKTpUYecTBa 4epe3 pactBop xyopuaa mapranna (l1)? CocraBpTe cxemy 3JIEKTPOJH3a 3TOTO
pacTBopa.

8. AnroMUHUI CKIIeTIaH ¢ Meablo. Kakoif n3 MetamioB OyaeT KOppoaupoBaTh B Cpelie CEpPHOU
KHCJIOTHI ¥ aTMoc(epe BiaakHOTro Bo3ayxa? CocTaBbTe CXEMbI AIEKTPOXUMHUYECKON KOPPO3HH.

9. IIpoBecTn aHaNM3 BIUSHUS KOHIIEHTPALIMA HA CKOPOCTh XUMHYECKOU pEeaKIIK1
Na,S;03 + H,SO, = S + SO, + Na,SO, + H,O mno skcnepuMeHTanbHBIM JaHHBIM. [IpoBectn




Kon Nuaukatop AoCTHXEHUS

OI_[CHO‘IHBIG Cpe€acTBa
HHJUKaTopa KOMIICTCHIIM

06pa60TKy MOJIYYCHHBIX JaHHBIX C UCIIOJIE30BAHUEM COBPEMECHHBIX I/IH(bOpMaLII/IOHHBIX TEXHOJIOTHH.
P€3y.HBTaTBI OIITOB NPCACTABUTH B BUJIC Ta6JII/ILU:I 1.

Tabmuma 1
Howmep O0BeM, Mt Konuenrpanus Bpewms CxkopocTthb
ombiTa | NaS,03 H,O H,SO4 Na;S,0s, 102 | nosBnenus peakuuu, 10,
MOJIB/JT MYTH, C 1

1 1 7 2 1,3

2 2 6 2 2,6

3 3 3) 2 3,9

4 4 4 2 5,2

3) 3) 3 2 6,5

I[To manHBIM TabIMIEI | TOCTPOUTH IpauK 3aBUCMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPALIUH
THOCY/Ib(aTa HATPUs, OTIOKUB Ha ocu adciucc koHmeHtpanuio Na,S;0s3, a Ha ocw opaAMHAT —
CKOPOCTb PEaKI[HH.

CnaenaTh BBIBOJI O 3aBUCHMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIMK THOCY/Ib(aTa HaTPHSI.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[IpomexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKJIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TO3BOJISIIOIINE OLICEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHUM, U MPAKTUYICCKUE
3aJ]aHusl, BBISBJIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW NHCUUIUIMHE MPOBOJUTCS B YCTHOHM ¢opme mo OuseraMm, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

«3a4TEHO» - OOYYArOIIMICS JEMOHCTPUPYET MOPOTOBEI ypOBEHH CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OT/ACIHHBIX 3HAHUI, YMCHHIA, HABBIKOB, O0YJAIOIINNCS UCTIBITHIBACT 3HAUYNTEIIBHBIE
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSAMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3aU4TEHO» - 00YUaIOIIHIICS HE MOXKET MTOKa3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BEICHUS U
00BsicHEHUST MHPOPMAIK, HE MOKET MOKa3aTh UHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



