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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojy Ha 3acefanuu Kapeapsl XuMHUU

[Iporokom ot 20 r. Ne
3aB. kadenpoii E.A. BonkoBa

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
yueOHOM rojy Ha 3acefanuu Kapeapsl XuMHUU

[Iporokonm ot 20 1. Ne

3aB. kadeapoii E.A. Bonkosa

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u ogoopena s peanusaruu B 2029 - 2030
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokom or 20 . Ne
3aB. kadeapoii E.A. BonkoBa

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl XuMHH

IIporokom or 20 . Ne
3aB. kadeapoii E.A. BonkoBa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2031 - 2032
y4eOHOM TOJTy Ha 3aceaHuu Kageapsl XUMUU

[Iporokom ot 20 1. Ne

3aB. xadenpoit E.A. Bonkosa




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 o0ecTieYeHre TUCIUIITUHBI

a) OcHoBHAas JMTEpPaTypa:

1. l'enpdpman, M. U. Xumus : yueonuk / M. U. I'enedman, B. I1. FOctpaToB. — 4-¢
m3a. — Cankr-IlerepOypr : Jlanp, 2022. — 480 c. — ISBN 978-5-8114-0200-7. —

Tekct :anexkTpoHHBIH // JIaHb : 3neKTpoHHO-0MOMoTeYHas cuctema. — URL:
https://reader.lanbook.com/book/210221  (mara obparuenus: 15.01.2026). — Pexum

JOCTyMa: JIJIsl aBTOPH3. MOJIb30BaTENeH.

2. Axmeros, H. C. OGmias u HeopraHudeckas Xumus : yaeOHuk s By3os / H. C.
AxmeroB. — 14-e uzn., crep. — Cankr-IlerepOypr : Jlanb, 2025. — 744 ¢. — ISBN 978-5-

507-50851-8. — TekcT : anmekTpoHHbIH // JIaHb : 37eKTpOHHO-O0MOIMOTEeYHAsI CHCTEMA.
— URL.: https://e.lanbook.com/book/481298 (mara oOparuenus: 18.01.2026). — Pexxum
JIOCTYMA: JIsl aBTOPU3. MOJIb30BATENECH.

0) lonmoJiHUTeILHAS JIUTEPATypa:

1. Komsina, JI. T'. Xumus : yue6noe nocodue / JI. I'. Konsna, JI. I'. Tapactok ; MI'TYV. -
Maruurtoropek : MI'TY, 2015. - 1 snektpos. ont. auck (CD-ROM). - 3ari. ¢ TuTys1. 3KpaHa.
- URL.: https://host.megaprolib.net/MP0109/Download/MOQObject/1190  (mata oOpamieHus:
30.01.2026). - MakpooOBeKT. - TekcT : aeKTpoHHbIN. - CBeeHHs 10CTYHBI Takke Ha CD-
ROM.

2. Mynnuna, 3. P. OcHOBHBIE KJIacChl HEOPraHMUECKUX COCTUHEHUH | yueOHOoe
nocobue [t By30B] / O. P. Mynnuna ; MarHUTOrOpCcKuil rocyapCTBEHHBIN TEXHUUECKUN
yausepcuteT uM. I'. K. HocoBa. - Maruutoropck : MI'TY um. I'. K. Hocoga, 2022. - 1 CD-
ROM. - 3aru. ¢ tutyin. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20274  (nara oOpaleHus:
30.01.2026). - ISBN 978-5-9967-2553-3. - MakpooOBEKT. - TEKCT : 3JIEKTPOHHBIH. -
Ceenenus goctymnubl Takxe Ha CD-ROM.

3. MymnuHa, 3. P. Xumudeckas TepMoiuHaMuKa : mpakTukym / O. P. Mymiuna, O. A.
MumypuHa ; MarHuToropckuii roc. rexuudeckuil yu-1 uM. I'. M. Hocosa. - Marauroropcek :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3aru. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884  (mara oOpamieHus:
30.01.2026). - MakpooOBeKT. - TekcT : AIeKTpOHHBIN. - CBeeH S OCTYIHBI Takxke Ha CD-
ROM.

4. Mumypuna, O. A. Xumudeckas kuHeTrka. COCTOSTHHE XMMUYECKOTO paBHOBECHS :
npakTukyM / O. A. Mumypusa, 3. P. Mynnuna, O. B. EpmoBa ; Marautoropckwii roc.
texHndeckui yH-T uM. I'. . Hocosa. - Maruutoropck : MI'TY um. I'. U. Hocoga, 2019. - 1
CD-ROM. - 3arx. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698  (nmara obparmeHus:
30.01.2026). - MakpooOBeKT. - TekcT : AeKTpOHHBIN. - CBeIeH s OCTYIHBI Takxke Ha CD-
ROM.

5. Menanuk, H. JI. PactBops! : npaktukym / H. JI. Mensnuk, 3. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuii roc. rexuudeckuil yH-1 uM. I'. M. Hocosa. - Marauroropcek :
MI'TY um. I'. K. Hocoga, 2019. - 1 CD-ROM. - 3aru. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (mara oOpamieHus:
30.01.2026). - MakpooOBeKT. - TekcT : aeKTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

6. Mensnuk, H. JI. lucnepcusie cuctems! : npaktukyM / H. JI. Mensuuk, 9. P.
Mymnuna, O. A. Mumypuna ; Marauroropckuii roc. rexanueckuit ya-T um. I'. . Hocoga. -
Maruutoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3aru. ¢ TuTyI. SKpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/20681 (maTta obOpariieHwus:



https://host.megaprolib.net/MP0109/Download/MObject/1190
https://host.megaprolib.net/MP0109/Download/MObject/20274
https://host.megaprolib.net/MP0109/Download/MObject/2884
https://host.megaprolib.net/MP0109/Download/MObject/20698
https://host.megaprolib.net/MP0109/Download/MObject/2605
https://host.megaprolib.net/MP0109/Download/MObject/20681

30.01.2026). - MakpooOBeKT. - TekcT : aneKkTpoHHBIN. - CBeeHus AocTymHbI Takke Ha CD-
ROM.

7. MymiuHza, 3. P. OKUCINTEIbHO-BOCCTAHOBUTENBHbBIE PEAKLIUU | IPAKTUKYM [ 17151
By30B] / 3. P. Mymnuna, O. A. Munrypuna ; MarHuTOropcKuii roc. TEXHUYECKH yH-T UM. [
. Hocoga. - Maraurtoropck : MI'TY um. I'. . Hocoga, 2020. - 1 CD-ROM. - 3arx. ¢ Tutyi.
akpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2885 (nmata
obpamienus: 30.01.2026). - MakpooObekT. - TekcT : 37eKTpoHHBIH. - CBeleHHsI JOCTYITHBI
takxe Ha CD-ROM.

8. Konana, JI. I'. OxucnurenbHO-BOCCTAaHOBUTENbHbBIE peakiui. OCHOBBI
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MNPUJIOXKEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI Pad0ThI 00y4al0IMXCH

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
IIPOUCXOJUT KakK BO BpPEMs JIaDOpAaTOPHBIX 3aHATUM, TaK U Ha IJIAHOBBIX KOHCYJIbTALUAX, U Ha
BHEAyIUTOPHYIO, IPOUCXOISIIYI0 BO BPEMS IMOATOTOBKH 00YYaIOIIMMUCS OTYETOB 10 J1JAOOPaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS] IOMAITHUX 3aaHU.

AynuTopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCs IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUSA M0 KaXKJAOMY pa3Aeily JUCUUILIMHBL. TecThl BKIOYAOT TEOPETUYECKHUE U TIPAKTUUECKUE
3aJjaHus, OTBETHl Ha KOTOpBIE TPEOYIOT TIIyOOKOr0 IMOHMMAHHUS HM3Y4YEHHOTOo MaTepuana. TecTbl
MIOCTPOEHBI €IMHOOOPA3HO: K Ka)XXAOMY BOIPOCY Mpeljiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH HJIM HECKOJIbKO MpaBUJIbHBIX. OOpaboTKa pe3yiabTaTOB OCYIIECTBISIETCS IyTEM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO 0ayIOB B Kak0i Teme Kypca — 10.

BapHaHTLI TeMaTHYeCKHUX TeCTOBBIX 3aJaHuM 119 TEKYHIEro KOHTPOJIA
XumMuyeckas TEPMOAUHAMHUKA

B tecrax no teme «XuMuueckas TEpMOJUHAMHUKay: TIEpBbIE LIECTh 3a7aHuil oueHuBarorces B 0,5
Oama, ceapbmoe — B 1 6asu1, a BOCbMOE, JIEBATOE U JIecATOe 3aJaHusl — B 2 Oaa.

Teer Ne 1

1. Ilpu paccMOTpEHUH XUMHUECKOW PEaKLUU cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbl
0) MPOAYKTHI XUMUYECKOU peaKIuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U IPOAYKThl PEaKLUU
2. Tlepserlit 3aK0H (TIEpBOE HAYAIIO) TEPMOJIMHAMHUKH MAaTEMAaTHIECKH 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
6) K=R/Nju r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBNNS pEeaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TemoBoit A dekT peakin orprnarencH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CHCTEMBbI MOBBILIAETCS
4. CrangapTHble TEIUIOBbIE 3()(PEKThI MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakue u3 mpuBEeICHHBIX PEAKIIHH SBISIOTCS SHAOTEPMUUECKUMU?
a) 1/2 N+ 3/2 H,=NHj3 , AH = — 46 K]I)x/Moib
0)H,+4/20,=H,0, AH = -242 K]Ix/Monb
B) 1/2 N2+ 1/20,=NO AH = 90 K]I>x/mMomb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]Ix/mMoab

6. Kakas m3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHHs OKcHma azoTa ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N2+ 0O0=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NHz;+ 520, =2NO+3H,0
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :
CuO () + C (rpagmr) = CU (o + CO (), mormotuaock 22 /K TENIOTHI.
OHrtanenus o0pa3zoBaHus okcuaa meau ( || ) paBHa:
a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu  NiO oy + C (pagury = Ni o + CO (. Ompenenure BO3MOKHOE HAIpaBICHUE
CaMOIIPOU3BOJILHOIO TEUCHHS PEAKIIMU MIPU CTAHIAPTHBIX YCIOBUIX U IIpHU Temieparype 627°C.

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

B orBere ykaxute 3HaueHHs >Hepruu ['mOOca mpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°Cun Temneparypy Hayajia peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K

9. Kak uzmeHsiercs SHTPONHUS PU Pa3NIoKEHUU KapOoHaTa KalbLus?
a) yBEITMYNBACTCS B) HE YMEHBIIIAETCS
0) yMeHbIIIaeTcs T') HE 3HAI0

10. [lanHas peakuus:

2KClO3 (TB) —2KCl1 (TB)+302 @ AH<O

MOJKET CaMOITPOU3BOJIBHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4Yeckasa KHHETHKA

B Tectax o Teme «XuMuuecKasi KHHETHKa»: IEPBOE, BTOPOE, TPEThE, YSTBEPTOEC U MATOC 3aTaHUS
onenuBarorcs B 0,5 Oajia; mecroe, ceAbMOe, BOCBMOE, JIEBITOE U IecIToe — B 1 0ajl, a OUHHA/IIATOES
—B 2,5 Oaia.

Tecr Ne 1

1. Pa3zpen xuMuu, N3y4aronIuil CKOPOCTH U MEXaHU3MBI XUMUYECKUX PEAKIIUH, Ha3bIBACTCS
a) XMMHUYeCcKasi TEPMOIMHAMHKA
0) TepMOXUMHUS
B) XUMHYECKasi KHHETHKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMsi, 32 KOTOPOE MOJIHOCTBIO PACXOYETCs] OJTHO U3 UCXOHBIX BEIIECTB
0) M3MeHEeHUe KOJTMYECTBA BEIIECTBA PeareHTOB (WM MPOAYKTOB) PEAKIIUH B SAMHUILY BPEMECHU B
enuHuile obwvema
B) KOJIMYECTBO BEIIECTBA IMPOJTYKTOB PEaKIIM K MOMEHTY OKOHYAHHSI PEaKIIUN
3. B Kkakux eMHHUIIAX BBIPAKAETCS CKOPOCTh XUMUYECKON PEeaKIu?
a) MOJIb JI et
0) 6e3pa3mepHasi BeIMYMHA
B) MOJIB’ ¢
4. Ot xakux (aKkTOpOB 3aBUCUT CKOPOCTh XMMHUECKUX PEaKIInii?
a) OT MPUPOJIBI PEATUPYIONTUX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO COCyIa
5. CocrosiHuE XUMHUYECKOTO PaBHOBECHS 00OPaTHMBIX MTPOIECCOB KOJTMUECTBEHHO XapaKTePU3yeTCs ...
a) paBHOBECHBIMU KOHIICHTPAIUSMH IPOYKTOB PEaKIIUN
0) pHeprueil akTUBU3AIUN
B) KOHCTaHTOI paBHOBECHS
6. Kak 3anuceiBaercs Boipaxenue st ckopoctu peakunu 4 NO ) + 6 H O =4 NH; () + 5 O, ()
a) V = k[NOJ*[H.0] 6) V = k[NH3][0;] B) V = k[NO]*[H,0]°



7. Kak 3anumiercs BeIpakKeHHUE 711 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. Kakoii oTpe3ok Ha TuarpaMme IMmoKasbIBaeT 3HaYeHUE TeIIOBOro  dddexra peaxium?
a)l E _4

A
6) 2 2
B) 3

1/

A

Y

v

XO0J1 peaKInu

9. UYt0 MOXHO CKa3aTh O PEAKIUH, N300pKEHHOW Ha TUarpaMMe K Bonpocy 8?
a) PK30TCPMHUUCCKAs PEaKIUs
0) PHIOTEpPMHUYECKAsT PEAKITUS
B) pPEaKIUs ONMUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHOBecue peakmuu  Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEIIAeTCs BJICBO.
a) MPY MIOHUKCHUH TEMIIEPATYPhI
0) IIpH MOBBILICHUHU TEMIIEPATYPbl
B) TIPH TTOBBIIICHUY JIABJICHUS
11. Ina peakunu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PABHOBECHUS PaBHA
0,8. PaBHOBecHass KOHIIGHTpauus Bojaopoaa paBHa 1,2 Moip/n. Berauciure HCXOIHYIO
KOHIICHTPALIMIO BOJIOPO/IA.
a) 1,2
0) 3,5
B) 5,0

PacTBoOpsI

B Tecrax mo Teme «PacTBOpb»: mepBOe 3amaHUE OIECHHWBaeTcs B | Oamr, BTOpoe, TpeThe,
4eTBEepTOE, MATOE U IIeCTOe 3aaHud - B 1,5 Oanna; ceapmoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 Gamna.

Tect Nel

1. s ypaBaenus peakuu Cu SO4 + KOH — ... cokpallieHHOE HOHHOE YPaBHCHHE 3aIHIIETCS B BUJIC
1) 2K+ S0, = K,SO,
2) Cu®" + S0, + 2K" + 20H™ = Cu(OH)24d + K,S04
3) CuSO, + 20H™ = Cu(OH)z\ + 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
N1 2)2 3)11 4) 13

4. Tns moxasneHus ruponnsa xjaopuaa xpoma (I11) cnenyer
1) 1mo0GaBUTH CONIHYIO KHCIIOTY
2) 100aBUTH IIEIOYb
3) pa30aBUTH PacCTBOp BOJOH
4) TMOBBICHTH TEMIIEPATYPY



5. B pazbaBiieHHOM pacTBOpe, TMPUTOTOBICHHBIM W3 THAPOCY/Ib(ara KajablMsg M BOIBI, CyMMa
KO3 PHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JHCCOLMAIIMH PACTBOPEHHOT'O BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PacTBopEMOCTs OKcanaTa cepebpa pasHa 3,27-107 1/ 100r H,O. Omnpenennte MpOM3BENCHHE
pactBopumoctu AgyC,04
1)5107" 2)1,16:10°  3)10,7-10° 4) 2,31-10°
7. MaccoBast 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOLLICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJIMYECTBa BEILECTBA K 00bEMY BOJIBI
3) Macchl BEIIeCTBa K Macce pacTBOpa
4) KoJIM4ecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnmaObIM 251eKTpoIMTaM OTHOCUTCS ...
1) ruapoKCcH aMMOHHMS
2) TUAPOKCH] KaJus
3)  XJIOpH KaJIbI[HsI
4) MaprasioBas KUCIIOTa
9. M3BecTHO, YTO BOJHBIC PAaCTBOPHI MHOTHX COJIGH MOTYT MMETh HICJIOYHYIO WM KHCIYIO CpEerdy.
[IpyuuHoOi 3TOTO ABIAETCA ...
1) osmexTposu3 coei
2) IUCUPOTOPLHHUOHUPOBAHHUE COJICH
3) ruapaTHpOBaHHE COei
4) THAPOJIU3 COJCH
10.3nauenne PH umcToii Boas npu 25°C cocrasiser
1)1 2) 7 3)0 4) 10

I[I/ICHepCHbIe CHCTEMBbI

B tecrax mo teme «I[I/ICHGPCHI)IG CUCTCMBD». IICPBOC, BTOPOC, TPETHC M YCTBCPTOC 3aJaHUIA
OLICHUBAIOTCA B 1 6ann; IIITOC M IICCTOC 3alaHUA - B 3 famna.

Tect Nel
1. Vkaxwurte pa3Mepbl 4aCTHUI[ KOJIOUIHBIX CHCTEM
1) MeHbIne 1 HM
2) 6onbmie 100 HM

3) ot 1 am 10 100 HM
2. Kakue uoHBI CcHOCOOHBI BBI3BATh KOATYJSIUIO KOJUIOWAA, YaCTUIBI KOTOPOTO HMEIOT
TIOJIOKUTEIBHBIN 3apsia?

1) KaTHOHBI
2) AHUOHBI
3) MOJISIPHBIC MOJIEKYIT

3. I[J'Ifl KaKoro OJJICKTPOJMTA IMMOPOr KOoaryjsinuu KOJUIouJa C ITOJIOXKUTCIIBHO Sapfl)KCHHOﬁ
YaCTUIIEH JOKEH OBITh HAUMEHBIITUM?

1) XJIOPU/T KaJIHsI
2) cynbdar Kanus
3) optodocdar Kaus

4. Muneina 3oms umeer crpoenue:  {[Fe(OH)s]m n Fe** -3n—x) CI'} x CI”
KaKOM AJICKTPOJIMT MUTPACT POJIb HOHHOTO CTabuIn3aTopa’?

1) xyopun xenesa (111)
2) BOJIA
3) THJIPOKCHUT KaJIHsI

5. Tpwu B3aumopericteuu 20 ma 0,001H murpara ceunma () ¢ 10 mur 0,02H cynsdara xanus
obpasyercst 30ib cynabdara cBunna (ll). K kakomy snekTpoay MOMKHBI HEpeMeInaThCst
YaCTHIIBI TUCTIEPCHOM (ha3bl IPH IIEKTPOTH3E?



1) HaXOJAATCS B COCTOSTHUM JMHAMUYECKOTO paBHOBECUS
2) K KaTofy
3) K aHOZY
6. B nBe konOwpl Hamuro mo 50 mu 3018 TuUApokcHaa skene3a. s Toro 4TroOBl BBI3BATH
KOaryJisiuio 30J1 oTpedoBasioch 100aBUTh: B niepByto — 5,3 mut 1H pactBopa xsiopuaa kanus;
B apyryo — 18,7 mun 0,001H pactBopa ¢docdara Harpus. Berunciaure mopor Koarymisuuu
KaX/10T0 3JIEKTPOJIUTA.

OKHUCINTEbHO-BOCCTAHOBUTEJIbHbIE MPOIECChI
B tecrax nmo teme «OKHCIUTETHbHO-BOCCTAHOBUTEIIbHBIE MPOLIECCH»: MEPBOE, BTOPOE, TPETHE,

4eTBEPTOE U IATOE 3aaaHus oleHuBaroTes B 0,5 0aa; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a qeBsToe — B 2,5 6ajioB.

Tecr Ne 1
1. OxucauTenb — 3TO aTOM, MOJIEKYJla WJIM UOH, KOTOPBIH ...
1) YBEJIIMYUBAET CBOIO CTENEHb OKUCIICHUS
2) MPUHUMAET HJIEKTPOHBI
3) OTJAET CBOM JIEKTPOHBI

2. IIponiecc BOCCTaHOBJIECHUS UMEET MECTO B CIIy4ae, KOTAa ...
1) HeifTpanbHbIe aTOMBI IPEBPALIAIOTCS B MOJI0KUTEIbHO-3aPSDKCHHBIC HOHBI
2) TOJIOKUTEIbHBIN 3apsi]] HOHA YMCHBIIIASTCS
3) oTpHLATENbHbII 3apsi HOHA YBEITHYHBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunoHpoBaHus NPUHAJIEHKHUT ...
1) S+ 2HNO3 = H,SO,4 + 2NO
2) 2H,0, = 2H,0 + O,

3) Mg + S =MgS
4. K BOCCTaHOBHUTEIISIM OTHOCSTCH ...
1) METaJLJIbl, BOJAOPOJ, YTIEPO
2) aKTHUBHBIC HEMETAJLIBI
3) 3JIEMEHTBHI, HaXOAsIIMecs B CpeiHEN YaCTH NEePUOINIECKOI CHCTEMBbI
5. CreneHn OKUCTICHUS KUCIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUIE BOJOPO/a COOTBETCTBEHHO PABHHI ...
1) a)—2;0)—2
2) a)—2;0)+2
3) a)—2;0)—1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCJIOHN cpefie, BOCCTAaHABJIUBAETCSA JO ...
1) karrona Mn?*
2) manraHat-nona MnO,”
3) okcuaa mapranmna (11) MnO

7. B peakiun, mpotekaroteit mo cxeme Cr,Sz + KNO3 2 K,CrO4 + K;SO4 + NO oKHCICHHIO TTOIBEPraroTCs
CIICAYIOIINE DIIEMEHTHI ...

1) a30T U cepa
2) cepa ¥ Xpom
3) XpOM H a30T
8. Cymma k03 PHUIMEHTOB B peakinu, MpUBeIeHHOH B Bompoce Ne 7 paBHa ...
1) 26 2) 18 3) 35
9. CymMma ko3 dunmenton B peakin KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

DJIEKTPOXMMHUYECKHE CHCTEMBI

B Ttecrax mo Teme ((3J'I€KTpOXI/IMI/I‘IeCKI/Ie CUCTEMBD). TICPBOC, BTOPOC U IIATOC 3adaHUA
OIICHUBAIKOTCs B 1 68..1'[.]'[; TPETHC U YCTBCPTOC 3aJaHUA— B 1,5 6anna; meCTOoC U CEABMOC — B 2 Gaa.



Tect Nel
1. DaexTpoaHBIN MOTSHIIMA ONIPEACIISAIOT 10 YPABHEHHUIO ...

1) Hepsrcra
2) MenaeneeBa-Knaneiipona
3) Bonbpumana

4) Appennyca
2. Paccuwmraiite DJIC rampBanuueckoro siementa MQIMQgSO,||CuSOyCu mpu crangapTHBIX

YCIIOBHUAX
1)  —2,03
2) 271
3) 2,71
4 081

3. Kakue mpoaykThl 00pa3yroTcsi Ha KaTojIe MPH JIEKTPOJIN3e PacTBOpa HUTpaTa cepedpa’?
1) BOZOPOT

2) cepedpo
3) a30THAs KUCIIOTa
4) KHCJIOPOJI
4. VYxaxuTe CyMMYy KOX(P(QHIMCHTOB B ypaBHEHHH JICKTPOn3a pactBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8

5. Kakas u3 DOpHUBEOCHHBIX  OKUCIIUTEIBHO-BOCCTAHOBUTEJIBHBIX  PEAKUMH  MPOTEKaeT
CaMOIIPOU3BOJILHO B NPSIMOM HallpaBJI€HUN?
1). FeSO4 + Cu —...
2) CuSO4 + Fe —...
3) CuSO4s + Na —...
4) HCI+Cu—...

6. Bbluuciure Maccy LMHKA, HOJYYEHHOTO IpH 3JEKTpoju3e cyib(ara IUHKA, KOTOPBIN
npoBoAwIn B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1:107
2) 0,05

3) 0,013
4) 6,7-107°

7. IlpuBemuTe CXeMbl OHIIEKTPOAHBIX MPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakiuH,
NPOTEKAIOIIEH TPU DICKTPOXMMHUYECKOH KOPPO3WH raibBaHomapbl Zn|Mg B CEpHOKHCIION
cpezne. B ortBete ykaxxkure cymmy K03 (PpUIIMEHTOB B MOJIEKYIISIPHOM YpaBHEHMHU.

1) 6
2) 5
3 4
4 8

BHeaynutopHasi camocTosiTesbHass paboTa 0OyUYarOMIMXCsl OCYIIECTBIISCTCS B BUJIC H3YYCHUS
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jielly ¢ MpopaboTKON Marepuana; opOpMIICHUS OTYETOB IO
n1a00paTOPHBIM pabOTaM U BBITIOJTHEHHUS JIOMAITHUX 3aaHUH.

BapuanTbl TeMaTHYeCKHX JOMAITHUX 3aJaHUH 1JI51 BHEAYyJUTOPHOI CaMOCTOSATeIbHOM padoThl
CTy}IeHTOB o TeMamM

Jlomaninee 3aganue Ne 1
1o teMe «XHMHYECKasi TEPMOJIMHAMHUKA)




B nmomaniaem 3amaHuu 1Mo TeMe « XUMHUYecKash TSPMOIMHAMKKAY: TIepBasl 3a/laya OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 Gaina; Tpetss — B 1 Oa.

3agayua Nel

Jia peakunn CHy oy + CO2 () = 2 CO () + 2 Hy () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOMPOU3BOJIBHOTO TEUCHUSI PEAKIIMHU MPU CTAaHJAPTHBIX YCIOBUSX U nipu  Temmeparype T = 927 OC,
€CJIM TEIUIOBOU 3 (dEKT peakiuu 10 3aJJaHHOU TEMIIEPAaTyphbl HE U3MEHUTCS. Y KOXKHUTE: a) BBIACIISICTCS
WM TIOTJIOUIAETCS SHEPrusi B XOJ€ pPEaKuuu; O0) NPUUYMHY HAWJIEHHOTO0 HW3MEHEHUs SHTPOIUHU.
PaccunraiiTe TemnepaTypy Hadajia peaKiuu.

3amaga No2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyOry = Ca(OH);z () + C2H; (1), moNB3ysch
CTaHJAPTHBIMHU TEIJIOTaMH OOpa30BaHUs pearupyroniux BemecTB. CKOIbKO TEIUIOTHI BBIISTUTCS WIH
MOTJIOTHTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOU APPEKT peaKIiu:
Hypy + COz¢)=CO () + H2 Ofy. TepMoxummuueckue ypaBHEHUS:

a) H, ® T 150, ®= H,O (™) AH =-241,9 x]Ix;

6)2 CO @ T 0O, o= 2 COy (™) AH =-566,2 xk]Ix.

Jlomamnee 3aganue No 2
o TeMe « XUMHYECKAsA KHHETHKA)

B nomamnem 3agaHuum mo teme «XHMMHUYECKas KMHETHKay»: MepBas 3ajada oleHuBaercs B 1,5
Oaia; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTas U msaTas — B 1 Ga.

3amayga Nel
Peaknusa nporekaer no ypasHenuto: O; oy +2 CO (y = 2 CO; (. HavanbHele xoHIEHTpanyu

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 mMonb/n. Bo ckompko pa3 u3aMeHUTCS
CKOpOCTh MpsAMON peakuuu, korjaa mnpopearupyet 30% CO? Bo CKoNbKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM U 00paTHOM peakiuu, €CIu YBEJIUUUTh JaBlIeHUE B CCTEME B JBa paza?

3amaya Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEIECTBA BCTYMAeT B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO ke KOJIWYECTBO BEIIECTBA BCTYITUT B PEAKIIUIO TIPU TEMIIEpaType
200 °C, eciu TEMIEPaTypHbIH KOOPPUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo ckoibKo pa3 U3MEHUTCS
MIPU ATOM CKOPOCTH PEaKIuu?

3amaua Ne3

Haiinute HayanbHbBIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHUS PEAKIINH:
Fe (7 + H2O () = FeO () + Hy (1), ecnu paBHOBECHBIE KOHIIEHTPALMU PEATUPYIOIIUX BELIECTB PABHBIL:
[H20]=0,3momp/1, [H2] = 0,4 Moas/m1.

3amaua Ned

Hus peaknmonHoi cucremsl: CO y + HoO ) = CO2 (y + Hy () HavanbHble KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBECHUs paBHa 1,45.

3amaya NeS

Bripasute yepe3 KOHIIEHTpAIMK PeareHTOB KOHCTAHTHI PAaBHOBECHS CISAYIOIMIMX PEAKIIAN:

Nz(r) +3 Hz(l—) =2 NH3(1-)’ AH =-922 k]I x;
COz(F) +C (r) = 2 CO(F), AH =+160,5 K,Z[)K;
CO(F) + HQO(]-) =CO, o T Hz(r), AH =-41,1 kI x.

VkaxuTe HanpaBICeHUE CMEIICHUSI XUMUUYECKOTO PABHOBECHS ATUX PEAKIIUN: a) MPU MOHKEHUN
TEMIIEPATyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIIICHWU MNaBIEHUS, €CIM TeMIeparypa
MMOCTOSTHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»




B nomammnem 3agaHum no teme «PacTBOpeD»: IiepBas, BTOpas, TPETbs M IATas 3ahadu
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6anna.

3amaya Nel
B xakom o0beme BojibI ciieayeT pactBopuTh 135r SNCly miist monydyenus 3M pactBopa xjopuaa

onosa (I1) ¢ mmotHocThIO P = 1,405 T/MN?

Paccuuraiite: a) maccoByi0 JOJII0 BELIECTBA B pacTBope; O0) MOISPHYIO KOHLIEHTPAIHUIO
HKBUBAJICHTA; B) MOJISUIBHOCTB; T) THTP; 1) MOJIbHYIO JIOJIFO BEIIECTBA B PACTBOPE.

3agaya Ne2

3aKOHUYUTE MOJCKYJSpHbIC W HANUIIATE COKpAICHHBbIE WOHHBIC YPaBHCHHSI peaKluid
B3aUMOJICHCTBHS CIICIYIONINX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO,4 —

Sb(OH); + NaOH —

3amaua Ne3

CocTtaBbTe 110 JIBa MOJICKYJISIPHBIX YPaBHEHHS PEAKIHiA K CIICIYIONIMM HOHHBIM:

Ba* + CrOs/ — BaCrOy;

NH,;" + OH — NH4OH;

ZnS + 2H" —Zn*" +H,S

3asaga Ne4d
Boeruucnure pH 0,05M pacTBopa cepHOI KUCIOTHI.

3agauda Ne5

Kakue u3 caenyromux coneii moasepratorcst ruaponnsy: NapSiOs. Cu(NOs),. KBr? CocraBbre
HMOHHBIE U MOJIEKYJISIPHbIE YPAaBHEHHUS THIpOJIM3a COOTBETCTBYMOIUX coyed. Kakoe 3nauenue pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJICH?

3agaua Neb6

Haiinure npoussenenue pacrsopumoctu PhCly, ecu B 200 Mt Bozsl pactBopsiercst 2,17 T 3Toro
COETUHEHUSI.

Jlomaimnee 3aganue No 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE IIPOLECCHI»

B nomamnem 3amanuu no reMe «OKHCIUTENbHO-BOCCTAHOBUTENBHBIE MTPOLIECCHD»: epBas 3aa4a
orieHuBaercs B 1,5 Gama; BTopas — B 2,5 6ainna; TpeTbs — B 1 6ai.

3ajgaga Nel

[TonGeputre KOAPGUIUEHTH B ypaBHEHUSX OKUCIUTENHbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.
VKaxuTe TUN KaXXI0N peakivu.

Paccunraiite SIE€KTPOABMKYILYIO CUIY W OIPEHECIUTE HANPABIECHUE CAMOIPOU3BOJBHOIO
NpOTEKaHUsd  TEpPBOM  peakluMud NOpH  CTAHJAPTHBIX  YCIOBUSIX,  HMCIOJB3ys  3HAYCHHUS
OKHCJIUTEILHO-BOCCTAHOBUTEIHLHLIX TOTCHIINAJIOB:

HJ + H3PO4 — Jz + H3P03 + HQO

HNO, — HNO; + NO + H,0O

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

NH;ReO, +H, — Re + NH; + H,0

KBrO —- 0O, + KBr

3amaya No2

CocTaBbTe YypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI:

KMnO; + NaNO, + H,0—



NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S;,03+ NaOH —

Bi,O; + C —

Mg + HNOs (a5 —

3amaga Ne3

Hanbl nBe okuciutenbHo-BocctaHoBUTeNbHBIe mapbl: KNO;, KNOjz; u Pb(NOgs);, PbO..
[Tonb3ysick TaOyMIeld CTAaHAAPTHBIX OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX TMOTEHIIUAIOB, COCTABBTE
ypaBHEHHE BO3MOXHOM peakumu B ykazanHoi cpeae (HNOs). Paccuumraiite 3HaueHue
AJIEKTPOIBIIKYILEH CHIIBI PEaKIIHH.

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.

3amaya Nel
CocTaBbTe DJIGKTPOHHO-MOHHBIE YypaBHEHHUS OJJIEKTPOAHBIX TMPOIECCOB U  MOJEKYISpPHOE

ypaBHEHHE TOKOOOpa3yloeld peakiyy, MpOTEKaomeld mpu padoTe TralbBaHUYECKOTO JIIEMEHTa
Co/Co(NO3);, // AI(NO3)s/Al. Paccuuraiite DJIC (E) ranbpBaHMYECKOTO 3JIEMEHTa MPU CTaHIAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHLMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, mpu Kotopoit D/1C ranbBaHN4eCcKOTo IeMEHTa YMEHBIINUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenure cxembl DSJICKTPOAHBIX TPOIECCOB U MOJEKYISpPHbIE YPaBHEHHSI PEaKIIHid,
NPOTEKAIOIINX TPU JIEKTPOXUMHYECKOH Koppo3uu ranbpaHonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BIIQ)KHOM BO3/yXe€.

Onpenenure yObUIh MAacchl aHofa MPU KOPPO3UH B KUCTOM cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaga Ne3

CocTaBbTe IIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (AHOJI HWHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, IIPOUCXOMISIIECH MTPH JIEKTPOIIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Brbrancnute ¢akTuyeckoe KOJIWYECTBO MeETaslia, MOJYYEHHOTO Ha KaToAe MpU DJIEKTPOIH3e
Co(NO3),, ecitu 3JIeKTPOIIH3 MTPOBOAMIM B TeueHHH | 4. Bhixoa MeTasia mo Toky coctaBui 85%.

YkakuTe BO3MOKHBIE TPUUMHBI YMEHBIIICHUS BHIXOa METalIa IO CPABHEHHIO C PACUETHBIM.

BapuaHT 1oMalHeil KOHTPOJIBHOI PadoThI

BAPHUAHT Ne 1

TEMA 3AJAHUE
3aganue 1. OxoHyaHHe JJIEKTPOHHOH  (OPMYIIBI
....65%6p" . Yiaxure MI0JIO’KEHUE 2JIEMEHTA B
Tema 1. MIEPUOINYECKON CHCTEME: MEPUOJ, TPYIIY, NOArPYIIILY,
IMepuoanyeckasi cucTeMa 3JIeMeHTOB | Ha3BaTh 3JeMeHT. CocTaBbTe 3JIEKTPOHHYIO (OpMYITy
CTPOEHHE aTOMa aToMa JJIEMEHTA. YKaXUTe DJJIEKTPOHHOE CEMEHNCTBO,
MeTaJI U HEMETAJLI. CocraBbTe

AJIEKTPOHHO-TPAPUUECKYI0 (GOpMYyITy HJisi yKa3aHHBIX
3JI€KTPOHOB B HOPMAJIbHOM COCTOSIHUH.

3aganue 2. VYka3aTb BCE KBAHTOBHIC 4YHCIA IS
AJIEKTPOHOB, OTBEUAIOIINUX CJICAYIOMEH DIEKTPOHHOMN




dbopmye 5p°

Tema 2. 3ananue. CocTaBbTe ypaBHEHUsI peaklui, IPU OMOILU
KucioTHo-ocHOBHBIE CBONCTBA KOTOPBIX MOKHO OCYIIECTBUTH CIIEAYIOLINE

BelleCTB MpeBpaIeHUs
Zn — ZnO — ZnCl, — Zn(OH),—Na,[Zn(OH)4]
3aganme 1. Jliis peakiun FesOuk) + Hoq = 3Fe0k) + HO
OTpe/IeINTe BO3MOXKHOE HAIpaBJIEHUE CaMOIIPOU3BOJIBHOIO
TEUCHUS PEaKIMU TPU CTAHIAPTHBIX YCIOBHSIX U IPHU

Tema 3. Temriepatype t =1227°C, ecim TeruioBoit adexr 10

XumMuyeckas TEPMOAUHAMHUKA

3a/1aHHOM TEMIIEpaTyphbl HE U3MEHUTCS.

VYKaxuTe: a) BBIISIACTCS WIH TOTIIOMIACTCS SHEPTHS B XO7Ie
peakiyy; O) TPUYMHY HAWICHHOTO W3MEHEHHUsI SHTPOIUH.
Paccunraitre Temrieparypy, Ipyd KOTOPOM YCTaHABIMBACTCS
PaBHOBECHE U POUCXOIUT cMeHa 3Haka AG.
3ananue 2. Borauciure TemoBoit a¢dekt peaximn 3Fe304
+ 8Alx) = 4ALOsk) + 9Fek), MONB3YACH CTaHIAPTHBIMH
SHTAJBIMSIMUA ~ OOpa30BaHMsl  PEArMPYIOIIMX  BEIIECTB
(mpunokenue 3). CKOIBKO TeIIOThI BBIIETUTCS (IIOTJIOTUTCS)
py 00pa3oBaHKy BelliecTBa Fe B konmuecTse 56 1?

Tema 4.
XHAMHYeCKasad KHHEeTHKA H
XHMHYeCKOe paBHOBecHe

3aganue 1. TemmneparypHbiii kKo3(h(dUIKMEHT peakiuu
paBeH 2,5. Kak uM3MeHMTCS CKOpPOCTb pEaKIMM: a) MHpU
MoBBIIEHUH TemrepaTypsl oT 60 mo 100°C; 6) npu
OXJIXKJICHUH peakunoHHoM cmecu oT 50 1o 30°C?
3apanue 2. [l o6parumoit peakunn FesOyy + Hapy =
3FeO) + HoOr3anuimre BblpaXkKeHHe KOHCTAHThI
paBHoBecust AH®, k/[x =+ 69,8. Ilpennoxxute criocoOb!
YBEJIMYCHHS KOHIIEHTPAIIMU POIYKTOB PEaKIUH.

Tema S. PacTBopsI

3aganue 1. B 180 M Boasl pactBopeno 20 r cynbdara
mapranna. [Tomyanncs pactBop miotHoctso 1,101 r/mu.
Beruuciute MOJIIpHYI0, HOPMaJIbHYIO, MOJISUIBHYIO
KOHLIEHTPALUU U MacCOBYIO JIOJII0 PAaCTBOPEHHOTO
BELIECTBA.

3aganue 2. CocTaBbTe MOJIEKYJISIPHBIE U
HMOHHO-MOJIEKYJISIPHbIE YPaBHEHUSI peakiuii
B3aUMO/ICHICTBUS B paCTBOPAX MEXKIY:

Bi2(804)3 54 NaOH; FEC|3 u H,S;

NH4OH u MnCly; H,SO4 u Ba(OH),.
3aganue 3. CocTaBpTe€ MOHHO-MOJIEKYJSIDHBIE H
MOJICKYJISIpHBIC ypaBHeHHs ruapoiu3a coieir NaySiOs,
SbCl;, Rb,;SO,4. Kakoe 3nauenwe pH (>7, <7) umerot
pPacTBOPHI ITUX COJIEH?

Tema 6.
OKHCJINTEIBbHO-BOCCTAHOBUTEILHBIE
CBONMCTBAa BeIleCTB

3aﬂaﬂl/le. MeTOI[OM QJICKTPOHHOI'O 6aﬂcha HOI[6epI/ITe
K02 GUITUEHTHI B YPABHEHHSIX, YKAKUTE OKUCIUTEIb U
BOCCTAHOBUTCIIb, HAITUIIIHUTEC 3JICKTPOHHBIC YPABHCHUS
IIPOLECCOB OKNCIICHUA U BOCCTAHOBJICHHUA

H3;PO3; + KMnO4 + H,SO,4 = H3PO4 + MNSO4 + K,SO,4 +
H,0

CuSO4 + H3PO;, + H,O = CuH + H3PO,4 + HSO4

Tema 7.
DIEeKTPOXMMHUYECKUE CUCTEMbI

3ananue 1. /115 raapBaHUYECKOTO DJIEMEHTA,
00pa30BaHHOIO MJIACTUHAMU U3 METAIIJIOB
Zn u Ag, norpyXeHHbIX B paCTBOPBI UX COJIEH ¢
KOHIIEHTpalluel HOHOB METAJLJIOB
A™ =0,0lu B™ =0,05

1) COCTaBbTE CXEMY raJIbBAHUYECKOTO




3JIEMCHTA,

2) HAIUIIATE YPABHEHUSI AJICKTPOIHBIX
IPOLIECCOB M TOKOOOpa3yIoIiei peakuny;
3) paccumTaiTe AMEKTPOABIKYIIYIO CHITY

rajJbBaHUYECKOTO 3JIEMEHTA.
3ananue 2. CocTaBbTe ypaBHEHUS JIEKTPOIHBIX
MIPOLIECCOB (AHOJI MHEPTHBII) U MOJIEKYJISIPHOE
YPaBHEHUE PEAKIMH, IPOXOAIIECH ITPU IIEKTPOIHU3E
paciuiaBa Win pactBopa sjiekrponuta paciuia CaCl;
Boruncnute Maccy MeTasuia BbIAEIUBLIETOCS Ha KaToe,
€CJIM AJIEKTPOJIU3 MPoBOAMIM Iipu cuiie Toka A =10,0. B
TeueHHue BpeMeHu = 2,5 4.BbIxon MeTaiuia no Toky Br
coctaBun  98%.
3ananue 3. CocTaBbTe ypaBHEHUS 3JIEKTPOIHBIX
MIPOLIECCOB U MOJIEKYJISIPHOE YpaBHEHHE PEaKIUHy,
IIPOTEKAIOLIEH ITPHU JIEKTPOXUMUYECKON KOPPO3HH
ranpBadomnapel: Pb - Sn
a) B KUCJION Ccpeie;
0) B aTMoc(epe BIaKHOTO BO3AyXa.
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12.
13.

KoHTposbHbIe BONPOCHI 10 TEMaM
KouTtpoJibHble Bonpockl 10 TeMe « XMMHU4YeCKasi TePMOANHAMHKA

OCHOBBI XUMHYECKOI TEPMOJUHAMUKU: IOHATUE CUCTEMBI, BUbI CUCTEM.
TepMmonnHaMuyeckue mapaMeTpsl U PyHKIIUUA COCTOSHUSL CUCTEMBI.

Buytpennss sueprus. Pabora. Temora.

[lepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJ).

DOHTANBNUS KaK QYHKIUS COCTOSHHS CUCTEMbI. DHTANIbBINS 00pa30BaHMsI BEIIECTBA.
TemnoBoii a3 ekt xumuueckoi peakuu. OakToOpbl, BAUSIONINE HA TEIUIOBOH ekt
XMMHYECKON PEaKIuu.

Tepmoxumus. 3akoH ['ecca.

CnencrBus u3 3akoHa ['ecca.

OHTponus Kak (QyHKIMS COCTOSIHUS CUCTEMBI.

BTtopoii 3aKk0H TEpMOIMHAMUKHU.

TpeTruii 3aKOH TEPMOJIUHAMUKH.

Oueprus ['nb6ca.

HanpasiieHne caMoIpon3BOJIBHOTO MPOTEKaHHUSI XUMUYECKUX PEAKIIUI.

KOHTpOJILHLIe BOIIPOCHI 110 TEME «XHMHYECKAsA KHHETHKA»

Xumndeckas KuHeTHKa. CKOpPOCTh XMMHUYECKOHN PEaKLIMU U METOBI €€ PETYJINPOBAHMUS.
BnusiHue KOHILEHTpallMd Ha CKOPOCTh XMMHYECKOM peakiuM (3aKOH JeHCTBYIOLINX
Macc).

Bnusiaue Temneparypsl Ha CKOpOCTh XuMHUeckol peakuuu. [Ipasuno Bant — 'odda.
Teopust akTUBHBIX CTOJIKHOBEHHMI AppeHunyca.

OHeprus akTUBaLlMU. Y paBHEHUE AppeHuyca.

Teopus nepexoTHOro KOMILIEKCAa. DHEPreTHYeCcKasl 1uarpaMmma.

Kpusas MakcBenna — bonpiimana. DHepreTuueckuit 6apbep.

Karannrnueckue cuctemsl.

Binsaue xaranuszaropa Ha CKOPOCTb XMMUYECKOU pEaKIuu.

['oMOreHHBIi U reTepOreHHbIN KaTalnus3.

KonebarenbHble peakiuu.

Xumunyeckoe paBHoBecue. OOpaTuMbIe U HEOOPATUMBbIE pEaKLIUU.

KoHcTaHTa XMMHUYECKOTO PABHOBECHS.



14, Cwmemenne xumuueckoro pasHoBecus. [Ipunnun Jle—Illatense.

15. BinsiHMe KOHIIEHTpALMH, JAaBICHUS U TEMIIEpaTyphI.
16. da30BbIC PaBHOBECHSI.
17. daz3oBrIe AuarpaMmsbl 111 OAHOKOMIIOHCHTHBIX CUCTCM.

KOHTpOJIbHLIe BOIIPOCHI IO TEME «PaCTBopr»

=

ITonsTne pactBopa. PactBopuMocTs BemecTsa. PactBopuMocCTs rasa.
2. PactBopsl. Cr1ocoObl BbIpa)keHUsI KOHLIEHTPALUK PaCTBOPOB (MaccoBasi 0JIsl, MOJIIpHAst
KOHIIEHTPALUs, MOJIAPHAsl KOHLIEHTPALUs SKBUBAJICHTA, MOJIbHAS JA0JIS, TUTP).

3. Kosmnurarusasele cBolicTBa pacTBOPOB. M ieanbHbIi pacTBOp.
4, 3akonbl  Paymsa: | (toHomerpuueckmit) u |l (90ymamocKomWYeCKUH UM
KPUOCKOIIUYECKUI).
5. OcmMmoc. Ocmotnueckoe gasieHne. Cxema 0CMOMETpA.
6. KucnoTHO-OCHOBHBIE B3aUMOJIEHCTBUS BELIECTB.
7. WNonHas teopust KUCIOT U OCHOBaHUM AppeHunyca. OCHOBHBIE MOHATHS U MOJOKEHUS
Teopun AppeHuyca.
8. Juccoumanus KuciaoT, OCHOBAHU U COJIEN C TOUKHU 3pEHUsI MOHHOW Teopun AppeHuyca
(mpumepsr).
9. Crenens aucconuanyu. CUIbHBIC U CJIa0bIe AIEKTPOIIUTHI.
10. Jucconmanus cnadbix 37eKTpoiauToB. KoHCTaHTa Aucconayi.
11. 3akoH pazoasneHuss OcTBaabaa.
12. Peakiiuu nonHOro oOMeHa Mexy JIEKTPOJIMTaMu (Ha IpUMEPE peakiuii 00pa3oBaHUs
CJ1a00T0 AIEKTPOJINTA, OCAIKA U Ta3a).
13. [Ipou3BeneHne pacTBOPUMOCTH.
14. HNonnoe npousseaeHue Boabl. BonopoIHbIN U THAPOKCUIIBHBIN OKa3aTEH.
15. I'maponus coseld. Tunel ruapoIn3a CoNe.
16. KonnuecTBeHHbIE XapaKTEepUCTUKHU NPOLECCa THAPOIIN3A.
17. @aKTOpBbI, BIUAIOLIME HA POLECC TUIPOJIN3A.
KonTpoJibHbIe Bonpockl 1o Teme «/lucnepcHbie CHCTEMbI»
1. I'eTeporennsie cMecu. [lucnepcHble CHCTEMBI.
2. HucnepcHocth. Knaccudukanum I1MCrnepCeHbIX CUCTEM.
3. Komnnounansie pactBopsl. JInodunbHbie 1 110pOOHBIE KOJUIOUABI.
4. CriocoObl osTyyeHHsl KOJJIOUIHBIX PACTBOPOB.
o. CrpoeHune KOJIJIOUIHBIX YaCTHII.
6. IIpaBuno dasguca — Ileckosa.
1. VY CeToNYMBOCTh KOJUTOMAHBIX CUCTeM. CTaOMIN3aTOPHI.
8. Koarymnsus nuodunbHbIX U THO()OOHBIX KOJUIOMIOB.
9. CenumeHTanyst KOJUIOUIOB.
10. Koarynauus KomumonaHbIX pacTBOPOB AIEKTPOIUTAMHU.
11. [TpaBumno lyneue — Napau. Koarynupytromas cnocoOHOCTb.
12. OnTHyeckne CBONCTBA KOJJIOUJHBIX PaCTBOPOB.
13. DJIEKTPUYECKUE CBOMCTBA KOJUIOMIHBIX PACTBOPOB.
KonTposbHbie Bonpockl 10 TeMe «OKHCIUTEeTbHO-BOCCTAHOBUTEIbHbIE
Npouecchb»
1. OCHOBHBIE IOHATHUS TEOPUU OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM.
2. OKHUCIINTEIFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BEIIECTB.
3. Bakneime oKUCIUTENN U BOCCTAHOBUTEIH.
4, Tumbl OKHCIUTETEHO-BOCCTAHOBUTEIBHBIX PEAKITUH (TIPUMEPHI).
S. OKHCINTENBHO-BOCCTAHOBUTEIbHBINA IOTEHLIUA.



~

12.
13.
14.
15.
16.
17.
18.
19.

VYpasnenue HepHucra.
CocTaBiieHHe OKUCIUTEILHO-BOCCTAHOBUTEILHBIX peaKI_[I/II\/JI.
Hanpasrienue oKMCINTENbHO-BOCCTAHOBUTENIBHBIX PEAKIIHIL.

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «DJIeKTPOXUMHUYECKHE CUCTEMbD)

DnexTpoxumuueckue cuctembl. Kimaccuduxarus s3meKTpoXMMHUYECKUX POIIECCOB.
DNEeKTPOXUMHUYECKHE MPOIECChl, MPOTEKAIolMe Ha TpaHHIE pa3jena «MeTaul —
pacTBOp».

lManpBanmdeckwmii anemeHT Jdanusis — Skoomu.

DNEKTPOABUKYIIAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.

W3mepeHne  3JIEKTPOAHBIX  MOTEHUMANOB. Psa  CTaHAAPTHBIX  3JIEKTPOJHBIX
noteHuanoB. CBOICTBA METAJJIOB B COOTBETCTBUM C HMX TMOJIOKEHUEM B ALY
HanpsHKEHUM.

VYpasuenue HepHcra.

DIEeKTpOIN3 PacIuIaBOB U pacTBOPOB. KaToiHbIE M aHOIHBIE TPOLIECCHI.
OO6wenunennslii 3akon @apanes. Berxoa mo Toky.

Kopposus metannos. Knaccudukaiys KOppo3nNOHHBIX MTPOLIECCOB.

Xumuyeckass Koppo3usl.

DNEeKTpOXUMHUYECKass KOppo3us. AHOAHOE OKHCIEHHE MeTayla M  KaTOJHOE
BOCCTaHOBJIEHUE OKUCIUTENS.

[Tpumepsl KOPPO3UU B KUCTION cpeie U aTMOC(hEPHON KOPPO3UH.

CkopocTh KOppo3uH.

3amura MEeTauioB OT KOPPO3HH.

3alMTHBIC TTOKPHITHSL.

DIEKTPOXUMHYECKHUE CIIOCOOBI 3aIUTHI OT KOPPO3UU METAILIOB.

XUMUYECKUE UCTOYHUKH TOKA. ['albBAHMYECKUI DIIEMEHT.

XHUMHYECKUE UCTOUHUKH TOKA. AKKYMYJISITOPBI.

XUMHYECKUE UCTOUYHUKH TOKA. TOTUTMBHBIC SJIEMEHTHI.



MNPUJIO)KEHHUE 2

7. OeHOYHbIE CPeACTBA /IJIsl NPOBEJeHUS MPOMEKYTOYHOMH aTTecTAluU
HpOMe)KYTO‘-IHaSI aTTeCcranui HUMECT OCJIBbIO OIpCACINTb CTCIICHDb JOCTHIXKCHUA
3aIIaHUPOBAHHBIX PE3YJIbTATOB O0YUEHUS MO JUCIHUILIMHE 32 ONpeIeTICHHbIN Mepruo1 00ydeHus.

a) Ilnanupyemble pe3yjbTaTbl O0y4YeHHSI U OLIEHOYHbIE CpeACTBA /AJsl NPOBeIeHHUS
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 TEPMOJMHAMUKM: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBI, (PYHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIil 3aKOH TEPMOIUHAMUKH.

OHepreTuka XMMHUYECKHUX IIPOLIECCOB.

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

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

Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

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

CKopocCTb peakiui U METO/Ibl €€ PEryJINpPOBaHMUS.

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

OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

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

. KaTtanuzaTopsl 1 KaTaTUTHYECKHE CUCTEMBI. [ €TEpOreHHBIN KaTans.

. XuMHueckoe paBHOBecHue. KOHCTaHTa XUMHUYECKOTO PaBHOBECHS.

. Cmemenne xumuueckoro paHosecusd. [Tpunuun Jle [larense.

. PactBopb1. CiocoObI BeIpakeHUsl KOHIIEHTPAIIUU PACTBOPOB.

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

pa3basnenus OcTBanb/a.

Jucconumanus KUciaoT, OCHOBaHUM, cosieil. AMQOTEpHbIE 3JIEKTPOTUTHI.

PactBopumocTts. [IpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa30BaHUS U PACTBOPEHHS
OCaJIKOB.

Hucconmanus Boasl. MonHOE npoussBeaeHue Boasl. pH.

I'maponus coneit. CTeneHs U KOHCTaHTa TUAPOJIN3A.

Hucnepcusie cuctemsl. Knaccudukarus. Jlnodgunsubie u m1ohoOHBIE KOTOUIBL.

CTpoeHue KOITOUIHBIX YaCTHII.

Koarynsuus KoJsmonaHbIX pacTBOPOB.
OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHEIC CBOMCTBa
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIl.

BEIIECTB. Knaccudukanus




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

24. DneKTpoXUMHYECKHEe CUCTEMBI. 3akoHbl Dapanes. DIeKTpoaHBIA MOTEHITHAI.

25. I'anpBannveckuii anemMeHT Jlanusisa SIkoOu.

26. DIEKTPOXUMHYECKUE CUCTEMBI: SJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKkTpoimsa.

27. DnekTposin3. AHOIHBIA U KAaTOJHBIA MPOIECCHl IPH AEKTPOJIN3e pacTBopoB. [IpumeHeHme
AEKTPOJIN3A.

28. Koppo3sust. Buapst koppo3un. CriocoOb! 3aIUThl METAIIOB OT KOPPO3HH.

Ilpakmuueckue 3a0anus:

1. Jna peakuuu CHy y + CO2 () = 2 CO () + 2 H; (1) onpenennure BO3MOKHOE HAIIPABICHHUE
CaMOIIPOKM3BOJIBHOTO TEUCHHS PEAKIIMH PH CTAHIAPTHEIX YCIOBHSX M ipH  Temmeparype T =927°C,
ecnu TemnoBoi 3¢ ¢deKT peakuuu 0 3aJaHHOW TeMmmepaTypbl HE M3MEHHUTCS. YKaxHUTe: a)
BBIJIETISICTCSl WM IOTJIOUIAETCS 3HEPIHsl B XOJA€ peakuuu; 0) MpUUYMHY HAaWJEHHOTO WU3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

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
MOBBILICHUH JIABJICHUS, €CITH TeMIIEpaTypa MOCTOSHHA.

3. CkOIbKO MUUTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C TJIIOTHOCTHIO 1,84 r/mi
notpedyercst 11 npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyronmux coieit moasepratorcs ruaponusy: NapySiOs. Cu(NOs),. KBr?
CocTtaBpTe MOHHBIE M MOJEKYJSPHBIE YPaBHEHHUs THAPOJIN3a COOTBETCTBYHOIIMX coiyiel. Kakoe
3HaueHne pH (< wi> 7) UMEIOT pacTBOPHI ITUX COJEH?

5. 3o1b rumpokcuaa Maruus noiydeH myrem cmemuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTHI] MOJY4EHHOTO 30JI1 U HAIUIIATE
(dbopMyity ero MULEILIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CUITy U ONpPEJEIUTE HalpaBiIeHHE CaMOIPOU3BOJILHOTO
POTEKaHUS peaximu npu CTaHJApTHBIX YCIIOBUSX, UCTIOJB3YS 3HAaYEeHUs
OKHUCIIATEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos H) + HiPO, — J, + H3PO; + H)O0.

7. IlpuBenute cXeMbl 3JEKTPOJIHBIX IPOLECCOB W MOJEKYJSPHbIE YpPAaBHEHMS pEaKIHid,
NPOTEKAIOIINX MPH JEKTPOXUMHUUECKON Koppo3un ranbaHonapsl  Co/Ni: a) B kucioii cpeie; 6) BO
BJIaKHOM Bo3ayxe. Onpenenure yOblTb MacChl aHOJ1A ITPU KOPPO3UH B KUCIION cpeze 3a 20 MuH, ecliu
CKOpOoCTh KOppo3uu coctaBuia 0,01 r/4.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

8. CocraBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHHSI AJIEKTPOJAHBIX MPOLECCOB (aHO MHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHUE PEAKIINH, TPOUCXOIAIICH pH 3eKTposnse pactBopa CoSOy4 Brranciure
(bakTHYeCcKOe KOJMYECTBO MeTajla, MmojydeHHoro Ha karoje npu siektpoiunse Co(NOs),, eciu
AJIEKTPOJIM3 TPOBOJAUIM B TedeHuH | 4. Bbeixon meramna mo TOKy coctaBuil 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
TUAPOKCHUIa Kanusi: HomoBogopoaHas kuciora, xjuopun meau (l), oxcun yraepoma (1V), oxcun
ceuHua (Il), ruapoxkcun amroMuHHA, TMIPOKCUA aMMoOHHUsA. CocTaBbTe ypaBHEHMS BO3MOXKHBIX
peakmuii B MOJICKYJISIPHOW U HOHHO-MOJIEKYJISIPHOU (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. TemneparypHslif K03hHUIIUEHT peaku paBeH 2,5. Kak H3MEHUTCS CKOPOCTh PEAKIUH: ) 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 METANIMYECKOr0 THUTaHAa oOpa3yercs Oenblii MOpOIIOK, KOTOPBIH
pacTBOpsieTCSI B KOHLEHTPUPOBAHHOM CEPHOM KHCJIOTE€ M CIUIABIIAETCA CO Iuenoybto. UYro
npescTaBiIsieT codoit 3To coeauHenre? Hanmummre ypaBHEeHUs BCeX YKa3aHHBIX peaKiuil.

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

7. Kakue BemectBa M B KAKOM KOJMYECTBE BBLAEHATCS NpHU mnpoxoxaeHun 48250 Ki
ANeKTpUYecTBa 4epe3 pactBop xyopuaa mapranna (l1)? CocraBpTe cxemy 3JIEKTPOJH3a 3TOTO
pacTBopa.

8. AnroMuHMI CKIIeTIaH ¢ Meaplo. Kakoil n3 MeTamioB OyAeT KOppOoAUpOBaTh B CPeIe CEPHOM
KHCJIOTHI ¥ aTMoc(epe BiIakHOro Bo3ayxa? CocTaBbTe CXEMBbI AIEKTPOXHUMUYECKON KOPPO3UH.

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 BBIBOJT O 3aBUCHMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIMK THOCY/Ib(aTa HATPusl.




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 BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OHO MPAKTHUECKOE 3aJaHUE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

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

«HE 3a4TEHO» - 00y4aroIINiics HE MOXKET IIOKa3aTh 3HAHMSI HA YPOBHE BOCIIPOU3BEACHUS U
00BsicHEHUST MHPOPMAIK, HE MOKET MOKa3aTh UHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



