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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM T'OJTy Ha 3aceaHuu Kapeapsl XUMUU

[Iporokonm ot 20 . Ne
3aB. kadenpoii E.A. BonkoBa

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

[Iporokonm ot 20 . Ne

3aB. kadenpoii E.A. Bonkosa

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefanuu Kadeapsl XuMHUU

[Iporokonm ot 20 1. Ne

3aB. kadenpoit E.A. Bonkosa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM TroJly Ha 3acefanuu Kadeapsl XuMHUU

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ooopena s peanusanuu B 2031 - 2032
y4eOHOM roJly Ha 3acejaHuu kadeapbl XUMHH

[Iporokom ot 20 1. Ne

3aB. xadenpoit E.A. Bonkosa




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIUHBI « XUMUS» sABIIsieTCs GOPMUPOBAHUE
(GbyHIlaMeHTaJIbHBIX 3HAHUN B 00J1aCTH COBPEMEHHOI XUMUU, BKIIOYAIOIIUX OCHOBHbBIE
MIOHSTHS, 3aKOHBI 1 3aKOHOMEPHOCTH, OITMCHIBAIOIIINE CBOMCTBA XUMHUYECKUX COEIMHEHUM;
pa3BUTHE HABBIKOB CAMOCTOSATEIHHON PabOThl, HEOOXOAUMBIX JUIS IPUMEHEHUS XUMHUYECKHUX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
NeSITEIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuunnraa XuMus BXOAUT B 00s13aTENIbHYIO 4aCTh Y4€OHOIO I1aHa
00pa3oBaTenbHON IPOrPaMMBI.

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

"Xumus" B 00beMe IporpaMMbl cpeiHel 00111e00pa3oBaTeIbHOM IKOJIbI

3HaHus (yMEHUs, BIIAICHUs ), OJYyYEHHbIE IPU U3YYEHUH JAHHOM JTUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

be3zonacHOCTb XKU3HEACATEILHOCTH

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHust

B pe3ynbrare ocBOeHUS AUCUUILUIMHBL (MOAYI) «XUMUS» 00ydaromuiics JOJKEeH
00JIazaTh CIEAYIONIMMU KOMITIETEHIIUSAMMU:

KO[[ HHAUKATOopa I/IHIII/IKaTOP JOCTHXKCHUS KOMIICTCHIIN

OIIK-3 CnocoOeH NpUMEeHATh COOTBETCTBYIOUINH (PU3HKO-MaTeMaTHUECKUil annapar,
METO/Ibl aHAJIN3a U MOJEINPOBAHUS, TEOPETUUECKOTO U KCIIEPUMEHTAIBHOTO MCCIIEN0BaHUS
IIPU pelIeHnH NpoQecCHOHANBHBIX 33714

OIIK-3.1 Hcnonp3yeT METOABI aHAJIN3a U MOJIETIUPOBAHUS NIPU PELICHUU
npodecCHOHATBHBIX 33]a4, MOICIMPOBAHNUHN U IPOEKTUPOBAHUU
DHEPrOCUCTEM

OIIK-3.2 Crnoco0OeH NpuMEeHSATh COOTBETCTBYIOLIUHN (PU3NKO-MaTeMaTUUECKUN
anmnapar Ipyu TEOPETUUYECKOM U SKCIIEPUMEHTAIbHOM HCCIIEI0BaHUNU B
peIIeHNH 3324 YHEProcOepeKeHns




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

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

HHUCJIIC:

— KOHTaKkTHast pabora — 6,4 akaJ. 4yacos:

— ayuTopHas — 6 akaJl. 4acos;

— BHeayauTopHas — 0,4 akaj. 4acos;
— camocTosTenbHas pabora — 97,7 akaj. 4acos;
— B (popme npakTudeckoit moaroToBku — 0 akai. vac;

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

AynuropHas % o
KOHTaKTHas padora E z DopMa TeKyIero
S B
B aKajl. 4acax o un KOHTPOJIS
Paznen/ Tema 2 (B axan ) =l = N P Kox
> 8 © | camocrosiTenpHON | ycrieBaeMOCTH H
JIACIMTUTAHBI 2 [~ . | xomnerenuuu
O paboThI MIPOMEKYTOUHOM
na6. | mpakr. [ € &
Tlek. g aTTeCTaluu
3aH. 3aH. | O &
1.
CaMOCTOSITENEHOE
U3y4YCHUE
4eOHOH U 3amura
1.1 Xumnueckas y N i N OIIK-3.1,
14 Hay4YHOU KOHTPOJIbHOU
TEPMOIMHAMHUKA OIIK-3.2
JATEPaTypHI; paboTHL.
- perieHne
KOHTPOJIBHOM
paboTHI.
CaMOCTOSITENEHOE
n3ydeHue
yaeOHOU 1 3amura OIK-3.1
1.2 Xumudeckass KHHETHKA 18,3 HayqHOU KOHTPOJIBHON OIK 3' 2’
JIUTEPaTypBI; paboTHL. '
- perieHue
KOHTPOJIbHOM
1 paboTHL.
- oopmieHHE
oT4eTa 0
1a00PaTOPHBIM
paborawm;
- 3amura
CaMOCTOSITENEHOE n1abopaToOpHON
OI1K-3.1,
1.3 PacTBOpHI 2 4 19,4 H3y4YCHHE paboTsbl. 3ammura OITK-3.2
yueOHOM U KOHTPOJIBHOM '
HAYYHOM padoThI
JUTEPaTypBHl;
- pemieHne
KOHTPOJIBHOU
paboThL.
- 3amura
e OIK-3.1,
1.4 TucniepcHblE CUCTEMBI 14 | camocrosTensHOE KOHTPOJIBHOM OIK-3.2
u3ydeHue paboThL. '




yueOHOM U
Hay4YHOU
JUTEpaTypBhl;
- pelenue
KOHTPOJILHOU
paboThl.

1.5 OkucnurenpHO-
BOCCTAHOBUTEILHEIE

IpOUIEeCChl

14

CaMOCTOSITETTbHOE
u3ydyeHue
yueOHO U
Hay4YHOU
JIUTEPaTyphI;
- perieHne
KOHTPOJIBHON
paboThI.

3amuTa
KOHTPOJILHOU
paboThL.

OIIK-3.1,
OIIK-3.2

1.6 DnekTpoXuMHYECKHE
CHCTEMBI

18

- oopmieHHE
oTdera o
11a00PaTOPHBIM
paboram;
CaMOCTOSITETTbHOE
n3yveHHe
y4eOHO#t n

HayqIHOU
JIMTEPaTypBI;
- peueHue
KOHTPOJIbHOU
paboTHI.

3amura
nabopaTopHO
paboThI. 3amura
KOHTPOJBHON
paboTsl

OIIK-3.1,
OIIK-3.2

Wroro no pazneny

97,7

324ET

97,7

Wroro 3a cemectp

HToro no nuCHUMIIIMHE

97,7

3a4€T




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B npornecce 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 MCTIOJIb30BAaHHEM JIEMOHCTPALMOHHOTO XMMHYECKOTO IKCIIEPUMEHTA, KOTOPBII
MO3BOJISIET HAaNOOJIEE MOJIHO PEATH30BATh METO/I MPOOIEMHOTO 00YUEHUS Yepe3 MOCTaHOBKY
Ipo0JIEM € TIOMOIIBIO IEMOHCTPALIUH SIBIICHHUH, PeaKLUi UK 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 npuMeHeHneM. Kpome toro, 1ienecoo0pa3Ho UCIOIb30BaTh TEXHOIOTHIO
KOJIJIEKTUBHOTO B3aUMOOOyUYeHHs (apHYI0 paboTy) TpeX BUIOB: CTaTUYECKas mapa,
JMHAMUYecKas Iapa, BapHallMOHHas Iapa; COBMEIas ee ¢ TEXHOJIOIHel MOAYIbHOTO
00y4yeHUs. BBIMOIHUB 3KCTIEpUMEHT, oOyuatomuecss GopMyIUpyrT 0000IIEHHbIE BBIBO/IBI
10 CEpUU OIBITOB, UCHOJb3Ys IPUEMbl aHAJIOTHH U CPAaBHEHMSL.

CamocrosTenbHas paboTa 00y4arolXcsl BKIOYAeT B ce0s caMble pa3HOOOpa3HbIe
(dopMbl yueOHOM AeATENbHOCTH: BBIMOJIHEHHE JOMAIIHUX 33aJJaHUH, 3aBepIICHNE
oopmieHus 1ab0paTopHBIX pabOT, MOATOTOBKA K MPAKTUKYMY, U3y4€HHE OCHOBHOTO U
JIOMOJTHUTEIBHOTO MaTepuaa o yueOHUKaM 1 MOcoOUsM, UTEHHE U popaboTKa HayYHOH
JIUTEepaTypsl B OMOIMOTEKe, HaMcaHue peepaToB U KypCOBBIX paboT, MOJrOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectanuu.CaMocTosTenbHas paboTa o0yJaromuxcs
JI0JKHA OBITH HalpaBlieHa Ha 3aKpeIyICHHsI TEOPETUYECKOI0 MaTepraa, H3JI0)KeHHOTO
mpernoiaBaTeneM, Ha MpopaboTKy TeM, OTBEIEHHBIX Ha CAMOCTOSITENIbHOE U3yUeHHE, Ha
MOJITOTOBKY K JJAOOPAaTOPHBIM 3aHATHSIM, BBIITOJHEHHE JOMAIIHUX 33aJJaHUN U MMOJTOTOBKY K
PYOEKHOMY U 3aKITIOUUTENIbHOMY KOHTpouo. [Ipu npoBenenun pyoexxHoro u
3aKJIIOYUTEIBHOTO KOHTPOJISE OCHOBHBIMHU 3aJlauaMU, CTOSIIIMMHU NEpe]] IPeToaBaTelieM,
SIBJISIIOTCS: BBISIBJICHUE CTENIEHH MTPABUILHOCTH, 00beMa, ITyOUHbI 3HaHUH, yMEHUH,
HaBBIKOB, TMOJIYYE€HHBIX [TPU U3YUYEHUH Kypca HapsiAy C BbISBICHUEM CTETIEHU
CaMOCTOSITENTbHOCTH B IPUMEHEHHUH MOJTyYSHHBIX 3HAaHUH, YMEHUI U HaBBIKOB.

CoBpeMeHHbIE UHTEPAaKTUBHBIE CPEICTBA MO3BOJISIOT SKCIEPUMEHTHPOBATH C HOBBIMU
¢bopmamu koHTpoJIs. OOydarOLUMMCS ITpeIaraloTcs TECThI U 3a7a4il B 3JIEKTPOHHOM BUJIE, C
aBTOMAaTH3MPOBAHHOM CUCTEMOM MPOBEpKH. B oTianune oT 00bIYHOr0 TECTUPOBAHUS TaKOH
CIOCO0 KOHTPOJIS MO3BOJISIET CTYACHTAM B JIF000€ BpeMsl IPOUTH TECT, MPOAHATU3NPOBATh
OLIMOKH U IIPOWUTH TECT BTOPUYHO.

6 Y4eOHO-MeTOqMYECKOE 0OOecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroIMXCcst

[IpencraBieHo B mpuioxeHuu 1.



7 OneHOYHbIE CPeICTBA I NPOBeACHNS MPOMEKYTOYHOM aTTecTallul
[IpencraByieHbl B TPUIOKEHUH 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 : 31eKTpoHHO-0MOMoTeYHas cuctema. — URL:
https://reader.lanbook.com/book/210221 (nata oopamenwus: 15.01.2026). — Pexum

JOCTyMa: JIJIsl aBTOPU3. 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. — Tekcr : anekTpoHHbIH // JIaHb : 37E€KTpOHHO-OMOIMOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/481298 (nata ooparienus: 18.01.2026). — Pexxum
JOCTYMA: JIsl aBTOPU3. MOJIb30BATENEH.

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1. Komsima, JI. T'. Xumus : yae6noe mocodue / JI. I'. Komsna, JI. T'. Tapactok ; MI'TYV. -
Maruutoropek : MI'TV, 2015. - 1 anektpos. onrt. auck (CD-ROM). - 3ari1. ¢ TuTyI1. SKpaHa.
- URL: https://host.megaprolib.net/MP0109/Download/MObject/1190 (nara obpareHus:
07.03.2024). - MakpooObeKT. - TekcT : aneKTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

2. Mynnuna, 3. P. OCHOBHBbIE KJIacChl HEOPraHMYECKUX COETMHEHUH : yueOHoe
noco6ue [uist By30B] / 9. P. Mynmiuna ; MarHUTOropckuii rocyaapCTBEHHBIM TEXHUUECKUN
yauBepcuteT uM. . Y. HocoBa. - MarauTtoropck : MI'TY um. I'. U. Hocosa, 2022. - 1 CD-
ROM. - 3aru. ¢ tutym. akpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20274 (nata oOpamieHus:
07.03.2024). - ISBN 978-5-9967-2553-3. - MakpooObeKT. - TeKCT : 3IeKTPOHHBIH. -
Ceenenuns noctynssl Takke Ha CD-ROM.

3. MymuHa, 3. P. XuMmuueckas TepMoiMHaMUKa : pakTtukym / O. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuii roc. rexuudeckuil yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3arm. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884 (nata obparieHus:
07.03.2024). - MakpooOBeKT. - TekcT : aIeKTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

4. Mumypuna, O. A. Xumnueckasi kuHeTuka. CoCTOssHHE XUMUYECKOTO paBHOBECHS :
npaktukym / O. A. Mumypuna, O. P. Mymiuna, O. B. EpmoBa ; Marautoropckuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. - Marautoropck : MI'TY um. I'. . Hocosa, 2019. - 1
CD-ROM. - 3arq. ¢ tutyi. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (mara obpareHus:
07.03.2024). - MakpooOBeKT. - TeKcT : aneKTpoHHbIN. - CBeleHHs OCTYMHBI Takke Ha CD-
ROM.

5. Mensanuxk, H. JI. PactBopsl : npaktukym / H. JI. Measuuk, 3. P. Mynnuna, O. A.
Muirypuna ; MarHuTOropckuii roc. Texuuaeckuiit yu-t um. I'. 1. HocoBa. - Marauroropck :
MI'TY um. I'. U1. Hocoga, 2019. - 1 CD-ROM. - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (mxata obparieHus:
07.03.2024). - MakpooObeKT. - TeKcT : aneKTpoHHBIN. - CBeneHus AocTynHbI Takke Ha CD-
ROM.

6. Mensanuk, H. JI. lucniepcubie cucremsl : npaktukym / H. JI. Measnuk, 3. P.
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Mynnuna, O. A. Mumypusa ; Marauroropckuii roc. rexunueckuii yH-T um. I'. . Hocosa. -
Maruautoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3ar:x. ¢ TuTyn. SKpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/20681 (nata oOpariieHwus:
07.03.2024). - MakpooObeKT. - TekcT : aeKkTpoHHbIN. - CBeleHus AocTynHbI Takke Ha CD-
ROM.

7. MymiuHza, 3. P. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKLIUU | IPAKTUKYM [ 17151
By30B] / 3. P. Mymnuna, O. A. Munrypuna ; MarHuTOrOpcKui roc. TEXHUYECKH yH-T UM. [
. Hocoga. - Maraurtoropck : MI'TY um. I'. 1. Hocoga, 2020. - 1 CD-ROM. - 3arn. ¢ Tutyi.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2885 (nara
obpamienust: 07.03.2024). - MakpooObeKT. - Tekcr : 37eKTpoHHBIH. - CBeleHHsI JOCTYITHBI
takxe Ha CD-ROM.

8. Konsana, JI. I'. OxucnurenbHO-BOCCTAaHOBUTENbHbBIE peakiui. OCHOBBI
anekTpoxumuu : yaebnoe nocobue / JI. I'. Komsina, 3. P. Mymnuna ; MI'TY. -
Marnutoropck : MI'TVY, 2015. - 58 c. : wi., Tabiu. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/159 (nara obpateHus:
07.03.2024). - MakpooOBeKT. - TeKCT : AIEeKTPOHHBIN.

9. MymmHa, 3. P. DiekTpoxuMus : IpakTHKyM [t By30B] / O. P. Mymmuna, O. A.
MumypuHa ; Marautoropckuid roc. rexuudeckuil yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3arm. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2886 (nata oOpariueHwus:
07.03.2024). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeeHus A0CTyHbI Takke Ha CD-
ROM.

10. KopoBun, H.B. O0mias xumusi: y4e0. Uit TEXHHYECKUX HAIIPaB. U CIIEI.

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

11. Kpatkwuii cripaBouHuK (pru3nKo-xuMU4eckux BenuuuH / coct.: H. M. bapon, A. M.
[Tonomapesa, A. A. Pasnens, 3. H. Tumodeera; nmox pea. A. A. Papnens, A. M.
ITonomapeBoii. - 10-e uzn., ucnp. u gomn. - CII6. : Ban ®@enopos, 2003. - 238 c. : mi. - ISBN
5-8194-0071-2. - TekcT: HEMOCPECTBEHHBIH.

12. U3BecTus BBICIINX YU4EOHBIX 3aBeACHUN. XUMUSI U XMMUYECKast TEXHOJIOTHSL:
Hay4JHO-TexHHueckuil xxypHan — ISSN 0579-2991.

B) MeToauuyecKue yKa3aHus:

1. Mumypuna, O.A. DHepreTnka XMuMH4YECKMX ITPOLIECCOB: METOIUYECKNE YKa3aHUs K
71a00paTOpPHBIM paboTaM MO AUCHUIUINHE « XUMHUS» IS 00yUJaroIMXCsl BCEX HalpaBIeHUN
MOJITOTOBKH U CIIeUAIbHOCTEH THEBHOM Gopmbl 00ydenus / O.A. MuiypuHa,
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. 1. HocoBa, 2023. — 11 c. — TekcT : HENOCPEACTBEHHBIM.

2. Komapa, JL.I'. XuMunueckass TepMOIMHaMUKa: METOAMYECKNE yKa3aHUS AJIs
CaMOCTOSITENTbHON PaOOThI O AUCHUIUINHE «XUMHUSD» [T 00yJarOLIUXCs BCEX HaIllpaBlIeHUH
MOJITOTOBKHM U crienuanbHocTeil Becex popm oOyuenus / JL.I'. Konsiga; Marautoropckwii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Maruurtoropck : MI'TY um. I'. 1. Hocosa, 2023. —
18 c. — TekcT : HenmocpeACTBEHHBIN.

3. Komsna, JI.I'. CKkopocTh XMMMUECKHUX PEAKIIMA U XUMUUYECKOE PAaBHOBECHE:
Metoanyeckue ykazaHus K 1a00paTOpHBIM paboTaM MO AUCHUIUTUHE «XUMUS» JUIs
o0yyJaroImuxcs BceX HalpaBIeHUH MOATOTOBKH U CHeHaIbHOCTEN BceX popM oOyueHus /
JLT. Konspna, E.B. Tapacrok; Marautoropckuii roc. Texuudeckuid yu-1T um. I'. 1. Hocosa. —
Maruaurtoropck : MI'TY nm. I'. 1. HocoBa, 2023. —8 c. — TekcT : HenocpeaCTBEHHbIH.

4. Ponuonosa, H.W. Xumuyeckas KuHEeTHKAa. XUMHUECKOE PaBHOBECHE:
METOAMYECKUE YKa3aHUs I CAMOCTOSATEIIEHOM PabOThI 10 JUCIUTUTMHE « XUMHUSD) JUIS
o0yJaroImuxcs BceX HaNpaBICHUH MOATOTOBKY U CHEUATBHOCTEN BceX (hopM 0OyueHus /
H.N1. Poauonosa, A.Il. [TonomapeB; MarHuToropckuii roc. TeXHu4eckuiit yu-t um. I'. 1.
HocoBa. — Maruautoropck : MI'TY um. I'. K. Hocosa, 2023. — 20 c. — TekcT :
HEMOCPEICTBEHHBIN.
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https://host.megaprolib.net/MP0109/Download/MObject/159
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5. Uymnpoga, JI.B. PacTBopsl: MeToanyeckas pa3paboTka K JJabopaToOpHbIM paboTaMm 1o
JTUCUUTUIAHE «XUMHSD IS 00yJaIOIMXCsl BCEX HAIPABICHHU MOITOTOBKH U
cnienuanbHocTel Beex ¢popm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuit
roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K. Hocosa,
2023. — 41 c. — TekcT : HEMOCPEICTBEHHBIH.

6. Uynipona, JI.B. PacTBopsl: MeToin4ecKas pa3paboTKa K CaMOCTOATEIbHOU paboTe
M0 JUCUUTUINHE «XUMHUS» JUIS 00YYaIOIIMXCS 110 BCEM HAlpaBJICHUSM ITOATOTOBKHU
crenranbHOCTIM Beex ¢opm oOyuenus / JI.B. Uynposa, 3.P. Mymnuna, O.A. MumrypuHa;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . Hocoga, 2023. — 26 c. — TeKcT : Henmocpe1CTBEHHBIM.

7. Konsima, JL.I'. Komutonaelie pacTBOPBI: METOAMYECKHE YKa3aHUS K J1a00paTOpHOi
pabote 1o AUCUUIUINHE «XUMHSD U 00yJaIOIIMXCs 110 BCEM HAIPaBJICHUSM ITOATOTOBKHU
cnenuanbHOCTIM Beex ¢opMm oOyuenus / JI.I'. Konsina, JI.A. bonbsiH; MarHUTOropckuii roc.
texandyeckuid yH-T uM. ['. . HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocoga, 2023. — 9
c. — Tekcr : HenmocpeACTBEHHBIN.

8. Konsana, JI.I'. OkucantenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH: METOIUYECKUE
yKa3aHUs K JJabopaTopHOU paboTe Mo NUCIMIUINHE «XUMUSDH I 00yUYaIoIUXCs BCEX
HaIpaBJICHUH TIOJTOTOBKH U crienuanbHocTel Bcex hopm odyuenus / JI.I'. Konsna, E.B.
Tapacrox; Marauroropckuii roc. rexundeckuid yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. 1. Hocoga, 2020. — 10 c. — TekcT : HenocpeACTBEHHbIH.

9. Konsina, JI.I'. OkucauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU U AIEKTPOXUMUYECKUE
MIPOIIECCHI: METOAMYECKask pa3paboTKa K CaMOCTOSITEIIbHOM padoTe 1151 00y4arOIINXCs 110
BCEM HaIpaBIICHUSM TIOJITOTOBKHU U CIIeHAIbHOCTAM BeeX popm oOydenws / JI.I'. Konsna,
E.B. Tapactok, 3.P. Mymiuna; Marauroropckuii roc. rexunyeckuit yH-T um. I'. M. Hocosa.
— Marnutoropck : MI'TY um. I'. U. Hocoga, 2017. — 41 c. — Tekct : HenocpeaCTBEHHBII.

10. Mumrypuna, O.A. D1eKTpOXUMHUYECKHE IPOLECCHI: METOANYECKHE YKa3aHUS K
nabopaTopHON paboTe MO TUCHUILTHHE «XUMUSD I 00yHJaIOIUXCs IO BCEM HAIPABJICHHUSIM
MOJITOTOBKH U CIIELUAIBHOCTAM Bcex Gopm oOyuenus / O.A. Mumypuna, H.J1. Ponuonosa;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . Hocoga, 2023. — 13 c. — TekcT : Henocpe1CTBEHHBIM.

r) IIporpammuoe obecnieuenune u MHTEpHET-pecypcsl:

IIporpammHoe odecnevenue

HanmenoBanue .
o Ne norosopa Cpok elicTBUS TUIICH3UH
MS Office 2007
Professional Ne 135 ot 17.09.2007 O6eccpouHo
FAR Manager CBOOOJIHO  pacmpoCTpaHsIeMOe 06eccpouHo
7Zip CBOOOJIHO  pacmpocCTpaHsIeMOe OeccpouHo

IIpodeccnonanbubie 0a3b1 JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca Cchuika
DnexTponHas 6a3a nepuoanueckux nzganuii OO0 | https://eivis.ru/
«BUC»
Hanwonansas HH@ORMaHIEOHHO'aHaHHTquCKa’I URL :https://elibrary.ru/project_risc.asp
cuctremMa — Poccuiickuii HMHIEKC HAYYHOTO
IIUTHPOBAHUS
denepanbHOE FOCYAAPCTBEHHOE OFOIKETHOE
yupexaenue «DenepaibHbIil HHCTHTYT URL.: http://www1.fips.ru/

MPOMBINIJIEHHONW COOCTBEHHOCTH»
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Poccuiickas Tocynapersennas OubmmoTexa, https://www.rsl.ru/ru/4readers/catalogues/
Karanoru
?Igigzomme pecypept bnbmotexit MITY wm. T 1. https://host.megaprolib.net/MP0109/Web

9 MaTtepuajJbHO-TEXHHYECKOE o0ecrevyeHne TUCUUIINHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00CeCIIeUeHUE TUCITUTUTMHEI BKITIOYACT:

Y4eOHble ayIUTOPUH AJIsi IPOBEACHUS 3aHATHI JIeKIMOHHOTO Tuma. OcHaleHHe:
MynsTUMeNIHBIE CPEACTBA XPAHEHNUs, TIepejaun U MpeCTaBlIeHus HHPOpMaIUH.

Y4eOHble ayIUTOPUU AJIsl IPOBEICHUS TAOOPATOPHBIX 3aHITHI, TPYIIOBBIX U
WHIUBUAYAIBHBIX KOHCYJbTAIUI, TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHOM aTTeCTaIiH.
Ocnamenue: O60py0oBaHue sl BHITOJIHEHUS J1a0OpaTOPHBIX pabOT, XUMUYECKas TIOCYAa,
peakTuBbl, Harnsgueie MaTepuanbl: TaOIUIbI, CXEMBbI, IJIAKaThI.

[TomereHus asi caMOCTOSTENbHOM paboThl 0Oydaromuxcs. OcHalleHue:
[Tepconanbhbie KomIbiOTephI ¢ makerom MS Office, Bbixo0m B IHTEpHET U ¢ OCTYIIOM B
ANEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomerenus anst XpaHeHUs ¥ MPOPHUIAKTUYECKOTO 0O0CTYKUBaHUS y4eOHOTO
obopynoBanus. Ocnaienue: Cremnaxu, ceidbl s XpaHeHUs yueOHOro 000pya0BaHusl.
WHcTpyMeHTHI 4711 peMOHTA J1a0opaTOPHOro 000PyA0BaHHUS.
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MNPUJIOXKEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSTEeIbHOI Pad0oThI 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 KaXKJIOMY Pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUAIOT TEOPETUYECKUE U IPAKTUUECKUE
3aJjaHus, OTBETHl Ha KOTOpBIE TPEOYIOT TIIyOOKOr0 IMOHMMAHHUS HM3Y4YEHHOTOo MaTepuana. TecTbl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXXJAOMYy BOIPOCY IpeljiaraeTcsi YeThlpe BapuaHTa OTBETOB, CpPEAH
KOTOPBIX OJMH HJIM HECKOJIbKO MpaBUJIbHBIX. OOpaboTKa pe3yiabTaTOB OCYIIECTBISIETCS IyTEM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO 0aJIOB B Kak0i Teme Kypca — 10.

Bapl/laHTbI TeMaTHYeCKHUX TeCTOBBIX 3aJaHui IJ19 TEKYHIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

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

Teer Ne 1

1. Ilpu paccMOTpEHUH XUMHUECKOW PEaKLUU cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbl
0) MOPOAYKTHI XMMUYECKOH peakiiuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U MPOAYKTHI pEaKLIUU
2. Tlepserlit 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEMAaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
0) K=R/Njx 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 crcTeMbl ymMeHbIaercs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHCTEMBI ITOBBIILIAETCS
4. CrangapTHble TEIUIOBbIe 3()(PEKThl MPUHITO 0003HAYATH:!

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

6. Kakas 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) NH;+ 520, =2NO+3H,0
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :

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

DHranenus o0pa3oBaHus okcuaa Menu ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu  NiO oy + C (pagury = Ni o + CO (. Ompenenure BO3MOKHOE HAIpaBICHUE
CaMOIPOHM3BOIBHOTO TEUCHUSI PEAKINH TIPU CTAaHIAPTHBIX YCIOBUAX U IpH Temmepatype 627°C.

BemectBo AH®393  (KJI>k/MOJIB) S%gg  (Jx/mMonb*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°Cn TemmepaTypy Hayajla peaKkiuu

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

9. Kak uzMmeHsieTcs SHTPONHUs IPU Pa3N0KEHUU KapOoHaTa Kaublus?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HAI0

10. [lanHas peakuus:

2KCIO; (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 mo Teme «XuMHuUYeCKasi KHHETUKa»: IEPBOE, BTOPOE, TPEThE, YSTBEPTOEC U IISITOE 3aTaHHS
onenuBarorcs B 0,5 6amna; mecroe, ceIbMoe, BOCbMOE, JEBITOE M JIecsaToe — B 1 0ajl, a OJUHHAAIATOS
—B 2,5 Oaia.

TecTt 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 (M MPOIYKTOB) PEAKIIUH B SAMHUILY BPEMEHU B
enuHuile obwvema
B) KOJIMYECTBO BEIIECTBA MPOJTYKTOB PEAKIIMA K MOMEHTY OKOHYAHUS PEaKIInN
3. B Kkakux eMHHUIIAX BBIPAKAETCS CKOPOCTh XUMHUYECKON peaKiuu?
a) MOJIb JI et
0) 6e3pazmepHas 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) PaBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) PHeprueil akTUBU3AIUN
B) KOHCTAHTON PaBHOBECHS
6. Kak 3anuceiBaercs Boipaxenue st ckopoctu peakuuu 4 NO ) + 6 H O =4 NH; ) + 5 O, ()
a) V = K[NO]*[H.0] 6) V = k[NH3][O>] 8) V = k[NO]*[H.0]°



7. Kak 3anumiercs BeIpaKeHHUE 711 KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) K = [C][D]/ [A][B]*
6) K = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]
8. Kakoii oTpe3ok Ha TuarpaMme IMmoKasbIBaeT 3HaYeHUE TeIIOBOro  dddexra peaxium?
ayl E ¢ .
4
0) 2 2

B) 3 Y
% ;
—y Y

v

XOJ1 pEaKIu

9. UYt0 MOXHO CKa3aTh O PEAKIUH, H300pKEHHOW Ha TUarpaMMe K Bonpocy 8?

a) 9K30TepMHUUECKas peaKius

0) PHIOTEpPMHUYECKAsT PEAKITUS

B) peaKIIMsi ONMUCHIBAET COCTOSTHUE PABHOBECHS
10. PaBHOBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMeEIIaeTCsl BIEBO.

a) MPY MIOHUKCHUH TEMIIEPATYPhI

0) IIpH MOBBILICHUHU TEMIIEPATYPbl

B) TIPH TTOBBIIICHUY JIABJICHUS
11. ina peakuuu Cyy + 2 H 5 ) = CH 4 () Ipu HEKOTOPO# TemnepaType KOHCTaHTa paBHOBECUS PaBHA
0,8. PaBHOBEeCHas1 KOHIIEHTpAIMsS BOJOpOa paBHa 1,2 MoJb/l. BeruncnuTe HCXOAHYIO KOHIIEHTPAIUIO
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 3a7anus - B 1,5 Oanna; ceapmoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 Gamna.

Tect Nel

1. dnsa ypaBaenus peakiun Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPaBHEHHE 3aIUAIIETCS B BHJIC
1) 2K'+ S0, = K,S0,
2) Cu* +S04 +2K" + 20H = Cu(OH)2{ + K,S0,
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
N1 2)2 3)11 4) 13

4. J1na nonasnenus rugponusa xiaopuaa xpoma (III) cienyer
1) 1mo0aBUTH COJITHYIO KHCIOTY
2) 100aBUTH IIEIOYb
3) pa30aBUTH PacCTBOpP BOJOH
4) TOBBICHTBH TEMIIEPATYPY



5. B pazbaBiieHHOM pacTBOpe, TPUTOTOBICHHBIM W3 THAPOCY/Ib(ara KajablMs W BOIBI, CyMMa
KO3 PHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JHCCOLMAIIMH PACTBOPEHHOT'O BEIIECTBA — 3TO
13 2)4 3)5 4) 6
6. PacTBopHMOCTH OKcamata cepebpa paBha 3,27-107 1/ 100r H,O. Ompexenute OpoH3BEICHHUE
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) KOJHMYECTBa BEIIeCTBA K 00bEMY BOJIbI
3) Macchl BEIIeCTBa K Macce pacTBopa
4) KoJIMYecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnmaObIM 251eKTpoIMTaM OTHOCUTCS ...
1) ruapokcH aMMOHHMS
2) TUAPOKCH] KaJus
3)  XJIOpH[I KalbLusg
4) MaprasioBas KUCJIOTa
9. M3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT MMETh INEIOYHYIO WU KUCIYIO CPENy.
[IpyuuHoOii 3TOTO SABIAETCA ...
1) snexTposu3 cosei
2) JIUCUPOTOPLIHUOHUPOBAHHUE COJICH
3) ruapaTHpOBaHHE COCi
4) THAPOJIU3 COJICH
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/ICHGPCHHC CUCTEMBD). IIEPBOC, BTOPOC, TPECTHC M YCTBCPTOC 3aJaHHA
OIICHUBAIKOTCS B 1 6ann; IATOC M IICCTOC 3aJaHus - B 3 Oaina.

Tect Nel

1. VYkaxwurte pa3Mepbl YaCTHIl KOJJIOUIHBIX CHCTEM

1) wmenbie 1 HM

2)  Gomasie 100 HM

3) ot 1 uM g0 100 aM
2. Kakme wHOHBI CMOCOOHBI BBI3BATH KOATYJSAIUIO KOJUIOM/IA, YACTHIBI KOTOPOTO HMMEIOT
MOJIOKUTEIBHBIN 3apsn?

1) kaTuOHBI

2)  aHWOHBI

3)  MOJAPHBIC MOJIEKYJ
3. Jlnsg Kakoro 3JeKTPOJIUTA MOPOT KOATYIISAIIMU KOJUIOUIA C MOJIOKUTEIILHO 3apsKEHHOM YacTHIIEH
JIOJDKEH OBITh HAMMEHBIINM?

1)  xmopun Kanus

2) cynbdar Kanus

3) oprodocdar kamus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”

KaKOM AJICKTPOJIMT MUTPACT POJIb HOHHOTO CTabuIn3aTopa’?

1)  xmopun xenesa (111)

2) Boma

3) TrUAPOKCHUI Kaus
5. Ilpum B3ammonmeiictBuu 20 mu 0,001H wutpata ceuama (1) ¢ 10 mm 0,02H cynsdara xamus
obpa3zyercs 3o0mb cynb(dara cBunna (lI). K xakomy 3meKkTpoay MOJDKHBI MEpEMEIIaThCs YaCTHIIBI
JTUCTIEPCHOM (pa3bl IPH AIEKTPOIn3E?



1) HaxomaTcs B COCTOSHHU TUHAMHUYECKOTO PAaBHOBECHS

2) K Karomy

3) K aHomy
6. B nBe konObI HamuTO M0 S5O MIT 307151 THIPOKCH A *Kele3a. it Toro 4ToObl BBI3BATh KOATYIISIIIHIO
307151 TOTpeboBaIoCh 100aBUTh: B mepByto — 5,3 mur 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa docdata HaTpusi. Berauciure mopor Koaryasiuy Kaxa0ro JIeKTPOIIUTa.

OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE NMpoueCChI

B Tectax mo teme «OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
4eTBEpPTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 6ama; mectoe — B 1 6ait; ceapmMoe M BOChbMOE — B 2
Oamia, a aeBsiToe — B 2,5 OaJIOB.

Teer Ne 1

1. OKUCIUTENb — 3TO aTOM, MOJIEKYJIa WK UOH, KOTOPBIH ...
1) yBenMYMBAET CBOIO CTEIICHb OKUCIICHUS
2) MPUHAMAECT SJIEKTPOHBI
3) oTaaeT CBOM IICKTPOHBI
2. [Iporiecc BOCCTAaHOBJICHUS UMEET MECTO B CITy4ae, KOTrja ...
1) HeiTpanbHBIC ATOMBI IIPEBPAIAIOTCS B TIOJI0KHUTEIBHO-3aPSKCHHBIC HOHBI
2) TOJIOKUTEIbHBIN 3apsi/] HOHA YMEHBIIIACTCS
3) oTpHIATEIbHBIN 3apsi/i HOHA YBEIUYHUBACTCS
3. U3 npencraBiaeHHBIX HIDKE peakinii kK OBP nucnponopirnoHupoBaHus MPUHAIICHKHUT ...
1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H>0, = 2H,0 + O,
3) Mg + S =MgS
4. K BocCcTaHOBUTEIISIM OTHOCSTCS ...
1)  meTaIbl, BOAOPO, YIIIEPO
2)  aKTHBHBIE HEMETAJLIBI
3)  3JEMEHTHI, HAXOAIINECS B CPETHEH YaCTH TIEPUOTUUECKON CUCTEMBI
5. CtemneHu OKUCIIEHUsI KUCIOpO/a a) B BOZE U 0) B MEPOKCHIE BOIOPOJIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar xanus B OBP, mporekaroniyx B KUCIOW Cpejie, BOCCTAaHABIUBAETCS JIO ...
1)  xarnona Mn?*
2)  MaHraHaT-uoHa MnO42*
3)  oxcuaa maprania (1) MnO
7. B peaxkiuu, npotekaroteii mo cxeme CrSz + KNO3; 2 KyCrO4 + K;SO4 + NO oKHCICHHIO TTOIBEPTaroTCs
CIICTYFOIIINE DIIEMEHTHI . ..
1) aszorucepa
2)  cepau Xpom
3)  XpoM M azoT
8. Cymma k03(ppHUIIMEHTOB B peakiuu, MpUBeIeHHON B Bompoce Ne 7 paBHa ...

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

3J1eKTp0ngnqec1cne CHCTEMBI

B Tectax mo Teme «DNEKTPOXUMHUYECKHE CHCTEMBI»: IEPBOE, BTOPOE M TSATOE 3a/aHus
OIICHUBAIOTCS B 1 Oajur; TpeThe M YeTBepTOe 3a1anus— B 1,5 Oana; mectoe u ceapMoe — B 2 Oaa.



Tect Nel

1. DNeKTPOAHBIN NOTEHIMAN ONPEAEIISAIOT 10 YPABHEHHUIO ...
1) Hepucra
2) Menpeneea-Knaneiipona
3) Bonpumana
4) Appennyca
2. Paccunraiite DJIC rampBanndeckoro siemeHta MQIMQgSO,||CuSOy|/Cu mpu cranmapTHBIX
YCIOBHSIX
1) —-2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakue mpoaykTel 00pa3yroTcsi Ha KaTOJIe P AJIEKTPOIIU3E PacTBOpa HUTpaTa cepedpa?
1) BOJIOPO/I
2) cepebpo
3) a30THasl KUCIIOTa
4) KHCIIOPOJT
4, VkaxuTe cymMmy KO3QPHUIIMECHTOB B ypaBHEHHUH 3JIEKTPOIN3a pacTBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas ®3 TNPUBEACHHBIX  OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIMH  MPOTEKaeT

CaMOIPOU3BOJILHO B IIPSIMOM HAIIPABJIECHUH?
1). FeSO4 + Cu —-...
2)  CuSO,+Fe —...
3) CuSO4 +Na —...
4) HCI+ Cu —...

6. Bbruncnute Maccy LMHKa, IOJYYEHHOTO IIpH D3JEKTPOJu3e cyib(dara LHUHKA, KOTOPBII
npoBoAwsn B TeueHue 20 cek npu cuiie Toka 1A

1) 2,110

2) 0,05

3) 0,013

4) 6,7-1073
7. [IpuBenute cxeMbl DSJIEKTPOJHBIX IMPOLIECCOB W  MOJIEKYISIPHOE YpaBHEHHUE peaKlUu,

NpPOTEKAIOIIEH TPH AIEKTPOXUMHUYECKOI KOoppo3uu ranbBaHonapel ZN|Mg B cepHokmcioii cpexe. B
OTBETE YKa)KUTE CyMMY KOA(P(GUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUH.

1) 6
2) 5
3 4
4 8

BueaynutopHas  camocrostenshas pabora obywaommxes OCYIICCTBIIACTCA B BUAC MIYUCHHUA JIMTCpATypbl II0
COOTBCTCTBYIOLIIEMY pPa3acily C HpOpa6OTKOI\/’I MaTtcpualia; O(I)OpMHCHI/IH OTYCTOB 110 Ha60paT0pHLIM
pa6OTaM " BBIIIOJIHCHHUS JOMAITHUX 33}13HI/H>1.

BapuaHThl TeMaTHYECKHX JOMANIHUX 3aJaHHIi JUIsi BHEAY/ITUTOPHOU caMOCTOSITE/IbHOI PadoThI
CTYJAEHTOB I10 TeMaM

Jlomamuee 3agaaue No 1
1o TeMe «XUMHYECKAasi TEPMOTUHAMHKA»

B nmomaniaem 3amaHuu 1Mo TeMe «XUMHUYecKas TSPMOIMHAMKKAY: TIepBasl 3aJlaya OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 6anna; Tpeths — B 1 6am.



3amaga Nel

Hus peakumn CHy ) + CO; () = 2 CO () + 2 Hy () onpenennte BO3MOXKHOE HalpaplICHHUE
CaMOTIPOM3BOJIBHOTO TEUCHUSI PEAKIIUHU MPU CTAaHJIAPTHBIX YCIOBUAX M Mpu  Temmeparype T = 927 0C,
eclin TerIoBoi 3(h(eKT peakuu 10 3alaHHON TeMIlepaTypbl He H3MEHUTCS. YKaXKHUTE: a) BBIIACISCTCS
WU TIOTJIONIAETCS SHEPrusl B XOJ€ pPEaKIuu; O) NPUYUHY HAWICHHOTO HW3MEHEHUS DSHTPOIHHU.
PaccuuraiiTe TemiepaTypy Hadajna peakLyH.

3amaga No2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyO(ry = Ca(OH);z () + C2H; (), monb3ysch
CTaHJAPTHBIMHU TEIJIOTaMH OOpa30BaHUs pearupyroniux BemecTB. CKOIbKO TEIUIOTHI BBIICTUTCS WIH
MOTJIOTUTCS TP oOpa3oBanuu 2,24 1 CoHy?

3ajgaua Ne3

[To TEepMOXUMHUYECKUM YPABHEHUSM PACCUUTANTE TETIOBOM 2((DHEKT peaKIuu:
Hypy + COz )= CO ( + Ha Ory. TepmoxuMuueckue ypaBHEHHS:

a) Hp ® T 24 0)) = H,O (™) AH =-241,9 x]Ix;

6) 2 CO () + 02 ) — 2 C02 (™) AH = -566,2 KI[)K

Jlomainee 3aganue No 2
o TeMe «XHUMHYECKAA KHHETHKA)

B ngomarniHem 3aaHuu MO TeMe «XHMHYECKas KMHETHKa»: IepBas 3ajada oleHuBaeTcs B 1,5
Oata; Bropast — B 0,5 Gaia; TpeThs, 4eTBepTas u nsaras — B 1 6ayr.

3ajmaua Nel

Peaknus nporekaer no ypasHeHuto: O; oy +2 CO y = 2 CO; (. HauanbHble KOHLEHTpauuu
pearupyromux BemiectB paBHbL: [O2] = 1,2 mons/i, [COJ= 0,8 Monb/1. Bo ckoMbKO pa3 M3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, korga npopearupyer 30% CO? Bo ckonbko pa3 U3MEHSTCS CKOPOCTH
MPUMOI ¥ OOpaTHOW peakinK, €CIIU YBEIIMUUTh JaBJICHUE B CUCTEME B JIBa pa3a?

3amaua Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAeT B peakuuio 3a 20MHH.
PaccuuraiitTe Bpems, mpu KOTOPOM 3TO e KOJMYECTBO BEILIECTBA BCTYIUT B PEAKIIUIO MIPU TEMIIEpAType
200 °C, ecin TemmepaTypHblii KOO(Q(HUIMEHT CKOPOCTH peakiuu paBeH 2. Bo CKoIbKo pas H3MEHHTCs
IIPU 3TOM CKOPOCTh peakiuuu?

3amaga Ne3

Haiinute HauanpHbIe KOHIIEHTPALIMU UCXOAHBIX BEUIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIIHH:
Fe (7 + H20 ) = FeO () + Hy (1), ecnm paBHOBECHBIE KOHIIEHTPAIMU PEATMPYIOIUX BEHIECTB PABHBIL:
[H20]=0,3momb/71, [Hz] = 0,4 Momnb/m.

3anaya Ned

Hus peakumonnoi cucremsl: CO y + HoO y = COz (y + Hy () HavanbHble KOHIEHTPALMH
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mmons/n. OnpenenuTe KOHIICHTPAIIUUA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJTH KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHLIEHTpALUK PEareHTOB KOHCTaHThl PABHOBECHS CIEAYIOIINX PEaKIIHii:

Nz(r) +3 Hz(r) =2 NH3(F), AH =-922 k]I x;
COz(r) +C ™= 2 CO(]-), AH =+160,5 x/Ix;
CO(F) + Hzo(r) =CO, @ T Hz(r), AH =-41,1 k]I x.

YKakuTe HanpaBlIeHUE CMEIIECHUS XUMUYECKOTO PABHOBECHS ATHX PEAKIUi: a) IPU MOHMKCHUU
TeMIIepaTyphl, €CIIU JaBJIEeHWE TOCTOSHHO;, O) TpH TOBBIIICHUH aBJICHHs, €CIH TeMmIeparypa
MOCTOSIHHA.

Jomamnee 3axanmne Ne 3
no reme «PacTtBopbn»

B nomamiHem 3amanum 1mo Teme «PacTBOpeI»: TiepBas, BTOpas, TPEThs W IATas 3ajadd
orieHuBaercs B 1 Oat; uerBepTas u mectas — B 0,5 Oana.



3amaua Nel

B xakom o6beMe BojbI cieayer pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa
onoBa (Il) ¢ mmotHOCTRIO P = 1,405 1/MI?

PaccuuraiiTe: a) MaccoByl JOJIO0 BeIIECTBA B pacTBOpe; 0) MOJSPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTB; ') THUTP; 1) MOJIbHYIO JIOJIFO BEIIECTBA B PAaCTBOPE.

3agaya Ne2

3aKOHYUTE MOJICKYJSIpHbIE M HAMUIIUTE COKpAlllCHHbIE HOHHBIE YpPAaBHEHHUS peakluid
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO; + HpS —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3amaua Ne3

CocraBbTe MO B2 MOJICKYJIIPHBIX YPAaBHEHUS PEAKIIMM K CJICIYIOITUM HOHHBIM:

Ba’* + CrO;~ — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H" —Zn* +H,S

3amaua Ned
Boruncnute pH 0,05M pactBopa cepHOI KUCITIOTHI.

3amaya NeS

Kakue u3 ciemyrommx cosneit moasepratorcs ruaponnsy: NapSiOs. Cu(NOgs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpDHBIE YpaBHEHMs THMAPOJIM3a COOTBETCTBYroIMX cosiell. Kakoe 3nauenue pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Neb

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

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTETHLHO-BOCCTAHOBUTEIbHBIE MPOIECChD

B nomamaem 3aganuu nmo teme «OKUCIUTENIBHO-BOCCTAHOBUTEIBHBIE MTPOIIECCHI»: TEpBas 3a1a4a
orieHuBaercs B 1,5 Oanna; Bropas — B 2,5 6anna; TpeThs — B 1 Oa.

3amayga Nel

[Tonbepute KOd(pPUIMEHTHI B ypaBHEHHUSIX OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHi.
VYKaxuTe TUI KaKI0M peaklvu.

PaccunTaiiTe ANEKTPONBIKYIIYI0 CHJIy W ONPEICTUTE HAMpaBICHHUE CaMOMPOU3BOJIBHOTO
MpPOTEKaHUs  MEepBOM  peakluud MNpU  CTAHAAPTHBIX  YCJIOBUAX,  HUCIONB3YyS  3HAUYECHHS
OKHCIIUTEILHO-BOCCTAHOBUTEILHBIX TOTEHIIHAIOB:

H] + H3PO, — J, + H3POs; + H,0

HNO, — HNO3; + NO + H,0

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

NH;ReO, +H, — Re + NH; + H,0O

KBrO — 0O, + KBr

3amaga No2

CocraBbTe ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH:

KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

BI(OH)3 + NaS$,05+ NaOH —

Bi,O; + C —



Mg + HNO3 (pae) —

3amaua Ne3

Janbl nBe okucnutenbHo-BoccTaHoBuTenbHbIe mapbl: KNO,;, KNOjz; u Pb(NOgz),;, PbO..
[Tonb3ysick Tabnuiel CTAaHAAPTHBIX OKHUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX TOTEHI[UAIOB, COCTABHTE
ypaBHEHHE BO3MOXHOH peakiuu B ykazanHou cpeae (HNOs3). Paccuumraiite 3HaueHue
3JIEKTPOJBHKYILEH CUIIbI PEAKIIUH.

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

B momamnem 3amaHuu 1o TeMe «JIEKTPOXUMUYECKUE CHCTEMBDY: MepBasi 3a/1aya OIEHUBACTCS B
1 6amr; BTOopas — B 1,5 O6ayna; Tpethbst — B 2,5 Oasna.

3amaga Nel
CocraBbTe JJIEKTPOHHO-UOHHBIE YpPAaBHEHHUSI OJEKTPOJHBIX TMPOIECCOB W  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOpa3yrmolield peakiuu, NpoTeKarouiel mpu paboTe TralbBaHUYECKOTO 3JIEMEHTa
Co/Co(NOs3)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) ragpBaHHYECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIOBUSIX.

[IpuHsiB MOTEHIIMAT aHOJA DPABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTAUTE KOHIEHTPAIUIO
KaTHOHOB METaJlJia B KATOAHOM pacTBope, npu kotopoi 3/C raibBaHUYECKOTo 3JIEMEHTa YMEHbBILIUTCS
Ha 0,02B.

3amaga No2

[IpuBenuTe CXEeMBbl SJIEKTPOJHBIX IMPOIIECCOB U MOJEKYJSIPHBIE YpPAaBHEHHUS PpEaKIluil,
MIPOTEKAIOIIUX [IPH DIIEKTPOXUMHUYECKOH Koppo3uu raapBanonapbl Co/Ni: a) B kucinoii cpene; 6) BO
BJIQYKHOM BO3/yXe€.

Omnpenenure yOblUTb Macchl aHOJA MPU KOPPO3UHM B KHCION cpene 3a 20 MHH, €ClIM CKOPOCTh
kopposuu coctasmia 0,01 /4.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-UOHHBIE YpPaBHEHHUS OJJIEKTPOIHBIX TPOILECCOB (aHOJ HWHEPTHHIA) H
MOJIEKYJIIPHOE YPABHEHHUE PEAKIUU, IPOUCXOIAIIEH TP SJIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Beruucnute (akTudeckoe KOJWYECTBO MeETaula, MOJYYEHHOTO Ha KaTOJ€ TPHU DIICKTPOJIU3E
Co(NO3),, eciu 37eKTpOIIKA3 TPOBOAMIN B TeueHHH | 4. BeIXoa MeTaia mo ToKy coctaBui 85%.

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

BapuaHT 10MauIHeii KOHTPOJILHOI PadoThHI

BAPHUAHT Ne 1

TEMA 3AJJAHUE
3ananme 1. OxoH4YaHHWE 3JIEKTPOHHOU  (POPMYIIBI
e .6526p1' .YKaxure MOJIOKEHUE 3JIEMEHTA B
Tema 1. MEPUOJNYECKON CHUCTEME: NMEPHOJ, IPYyMIy, HOArpYMILY,
IMepuoanyeckasi cucTeMa 3J1eMeHTOB | Ha3BaTh 3JeMeHT. CocTaBbTe 3JIEKTPOHHYIO (OpMYITy
CTPOEHHE aTOMa aToMa JJIEMEHTA. YKaXXUT€ OJJIEKTPOHHOE CEMENCTBO,
MeTasl W HEMeTaJl. CocraBbTe

AJIEKTPOHHO-TPAPUIECKYI0 (GOpMYyITy HJisi yKa3aHHBIX
3JI€KTPOHOB B HOPMAJIbHOM COCTOSIHUU.
3aganme 2. VYkazaTh BCE€ KBAHTOBBIE YMCIA s
3JIEKTPOHOB, OTBEYAIOIIMX CIEAYIOIIEH SJIEKTPOHHOM
dopmyite 5p°

Tema 2. 3ananue. CocTaBbTe YpaBHEHHUS PEAKIIMi, P TOMOIIN
Kuc10THO-0CHOBHBIE CBOIICTBA KOTOPBIX MOKHO OCYIIECTBUTD CIEAYIOIINE

BellleCTB MIpEeBpALCHUS




Zn — ZnO — ZnCl, — Zn(OH),—>Na,[Zn(OH)4]

Tema 3.
XuMHuYecKasi TEPpMOJIUHAMUKA

3apanue 1. JIna peakuun FesOyk) + Hory = 3Fe0k) + H.0Or
ONpEZIETIMTE BO3MOKHOE HAIPaBIICHUE CaMOIPOU3BOJIEHOTO
TEUCHHs PEaKIUU IPH CTaHAAPTHBIX YCIOBUSX M TPH
Temmeparype t =1227°C, ecim TeruioBoit S¢dekT 10
3aJTAaHHOM TeMIIepaTypbl He U3MEHHTCSL.

VYKaxure: a) BBIIEIACTCS WM MOIIIOMACTCS SHEPTHs B XOZIE
peakiyy;, O) TPUYMHY HAWICHHOTO W3MEHEHUSI SHTPOIUH.
Paccunraitre Temmieparypy, Ipyd KOTOPOM YCTaHABIMBACTCS
PaBHOBECHE U IPOUCXOIUT cMeHa 3Haka AG.
3ananue 2. Borauciure TemoBoit a¢dekt peaximn 3Fe304
+ 8Alx) = 4ALOsx) + 9FeK), TONB3YACH CTaHIAPTHBIMH
SHTAJBIMSIMUA ~ OOpa30BaHMsl  PEArMPYIOIMX  BEIIECTB
(mputorkenue 3). CKOJBKO TEIUIOTHI BBIICTUTCS (TIOTJIOTHTCS)
py 00pa3oBaHKM BelliecTa Fe B koimuecTse 56 1?

Tema 4.
XHAMHYEeCKasad KHHEeTHKAa U
XHMHYeCKOe paBHOBecHe

3aganue 1. TemmeparypHbiii ko3(h(UIKMEHT peakiuu
paBeH 2,5. Kak M3MeHMTCS CKOpPOCTb pEaKIMH: a) MHpU
MoBBIIIEHNH TemrepaTypsl oT 60 mo 100°C; 6) npu
OXJIXKJICHUH peakunoHHoi cmecu oT 50 1o 30°C?
3apanue 2. [l o6parumoit peakunn FesOypy + Hopy =
3FeO) + HoOr3anummre BblpakKeHHe KOHCTAHThI
paBHoBecust AH®, k/[x =+ 69,8. Ilpennoxxute criocoOb!
YBEJIMYCHHS KOHIIEHTPAIIMU POIYKTOB PEaKIUH.

Tema S. PacTBopsl

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

3aganue 2. CocTaBbTe MOJIEKYJISIPHBIE U
MOHHO-MOJIEKYJISIPHbIE YPaBHEHUsI peaKivi
B3aMMO/JICHICTBUS B paCTBOPAX MEXKIY:

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

NH,OH u MnC|2; H,SO4 n Ba(OH)g.
3aganue 3. CocTaBpT€ MOHHO-MOJIEKYJSIDHBIE H
MOJICKYJIIpHBIC ypaBHeHHs ruaponmn3a coieir NaySiOs,
SbCl3, Rb,;SO,4. Kakoe 3nauenwe pH (>7, <7) umeroT
pPacTBOPHI AITUX COJIEH?

Tema 6.
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC
CBONMCTBAa BeIleCTB

gaﬂaﬂl/le. MCTOIIOM QJICKTPOHHOT'O 6aﬂcha HOILGGpI/ITe
K02 GUITHEHTHI B YPABHEHHSIX, YKAKUATE OKUCIUTETD U
BOCCTAHOBUTCIIb, HAITUIIIHUTC 3JICKTPOHHBIC YPABHCHUS
IIPOLECCOB OKUCIICHUA 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.
DIEeKTPOXMMHUYECKHE CUCTEMbI

3apanue 1. /115 raapBaHUYECKOTO DJIEMEHTA,
00pa30BaHHOIO MJIACTUHAMU U3 METAIIJIOB

Zn u Ag, norpyXeHHbIX B paCTBOPBI UX COJIEH ¢
KOHIIEHTpallel HOHOB METAJIIIOB

A™ =0,0lu B™ =0,05

1) cocTaBbTE CXEMY rajIbBAHHUECKOTO JIEMEHTA;

2) HANUIIUTE YPABHEHHS SJICKTPOIHBIX MPOIECCOB U
TOKOOOPAa3yIoIeH peakiny;

3) paccuMTaiiTe 3MEKTPOABIKYIILYIO CHUITY
raJJbBAaHUYECKOTO 3JICMEHTA.




3ananme 2. CocTaBbTe YPAaBHEHHUS JIEKTPOIHBIX
MPOIIECCOB (aHOJ MHEPTHBIN) U MOJIEKYJISIPHOE
ypaBHEHHUE PEaKIINH, TPOXOISAIICH MPH IJIEKTPOIH3E
paciiiaBa win pactBopa siekTpoauta  pacmiaB CaCl;
BoruncnuTe Maccy MeTasuia BhIACTUBIIETOCS Ha KaToje,
€CJIM JIEKTPOJIN3 TPOBOIMIM 1ipu cuiie Toka A =10,0. B
TE€YeHHE BpeMeHu = 2,5 4.BbIxoa Merauia o Toky Br
cocraBun  98%.

3ananme 3. CocTaBbTe YpaBHEHHUS JIEKTPOIHBIX
MPOIIECCOB U MOJIEKYJISIPHOE YpPaBHEHUE PEAKIUH,
MPOTEKAOIIEH IPU ANEKTPOXUMUYECKOM KOPPO3UHU
ranpBaHomnapel: Pb - Sn

a) B KHUCJION cpeie;

0) B atMoc(epe BIaKHOTO BO3IyXa.

oo wdE

KoHTposbHbIe BONPOCHI 10 TEMaM
KouTtpoJibHble BOonpockl 10 TeMe «XMMHU4YeCKasi TePMOANHAMHKA)

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: [TOHSITHE CUCTEMBI, BUIBI CUCTEM.

TepmoauHaMuyeckue napaMeTpsl U QYHKIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

I[TepBblii 3aKOH TEPMOAMHAMUKU (BBIBOJ).

DHTANBNUS KaK (YHKIUS COCTOSHUS CUCTEMbI. DHTAIBINS 00pa30BaHMs BEIIECTBA.

TennoBoit 3¢ddexr xumuyeckolt peakuuu. @DakToppl, BIMAIONIME HA TEIIOBOH 3ddext

XMMHYECKON pEaKIIuu.

7.
8.
9.

10.
11.
12.
13.

RRO©oOo N O~ WLNE

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

Tepmoxumus. 3akon ['ecca.

CnenctBus u3 3akoHa ['ecca.

OHTponUs Kak (PyHKIUS COCTOSIHUS CUCTEMBI.

BTopoii 3aKOH TEpMOAVHAMMKH.

Tperuii 3aKOH TEPMOJIUHAMUKHU.

Ouneprus ['n06ca.

Hanpasnenue caMonpon3BOJIbHOIO NPOTEKAHUSI XUMUYECKUX PEAKLIMM.

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

Xnmnyeckas KnHeTuka. CKOpocTh XMMUYECKOM pEaKIIMU U METO/BI €€ PETYJINPOBAHMS.
BinustHue KoHIIEHTpaIMU Ha CKOPOCTh XMMUYECKOHN peakInu (3aKOH JEeHCTBYIONIUX MacC).
Bausinue Temmneparypsl Ha CKOpOCTh XUMHUYeckol peakuuu. [Ipasuno Bant — Todda.
Teopust aKTUBHBIX CTOJIKHOBEHH AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexoTHOro KOMILIEKCA. DHEpreTuYecKas quarpaMmma.

Kpusast Makcsenna — bonbsiimana. DHeprerudeckuit 0apbep.

Karanutrueckue cucTeMslt.

BiistHue karanusaropa Ha CKOPOCTb XMMHUYECKON pPEeaKIUu.

I'OMOreHHBIN ¥ reTepOreHHbIN KaTalus3.

KonebarenbHble peakuuu.

Xumunyeckoe paBHoBecre. OOpaTuMble 1 HEOOPATUMBIE PEaKIIUH.

KoHcTaHTa XMMHUYECKOrO paBHOBECHSI.

Cwmenienne xumudeckoro pasHoBecus. [Tpunuun Jle—I1latense.

BiistHue KOHUEHTpaLuy, 1aBJICHUs U TEMIIEPaTyPBhI.

®a3oBbI€ paBHOBECHS.

®da3oBble AMarpaMMBbl 1JI1 OJHOKOMIIOHEHTHBIX CUCTEM.

KonTtpouabsHbie Bonpocsl 1o Teme «PactBopbn»



1. Ilonsarue pactBopa. PactBopuMocTs BemecTBa. PactBopuMoCTh Tasa.
2.  PactBoprl. CrnocoObl BBIpa)XEHUS KOHIEHTpAIlMM PAacTBOPOB (MaccoBas JAOJs, MOJSIpHas
KOHIEHTpALKs1, MOJISIPHAs KOHLEHTPALlKs SKBUBAJICHTA, MOJIbHAS JIOJIS, TUTP).

3. KomnmuratuBHble CBOKCTBA pacTBOPOB. M eanbHbIi pacTBOp.

4.  3akonsl Paymst: | (ToHomerpuueckuii) u |l (30yIInocKONUYECKUid 1 KPUOCKOITUYECKUN ).

5. Ocmoc. OcMoTuyeckoe napienue. Cxema ocMOMeETpa.

6. KuciorHO-OoCHOBHbBIE B3aUMO/ICHCTBHUS BELIECTB.

7. HoHHasg Teopusi KUCJIOT U OCHOBaHMH AppeHuyca. OCHOBHBIE MOHSATHUS U IOJIOXKEHUS TEOPUU
AppeHnuyca.

8.  Jluccommanus KHUCJIOT, OCHOBAaHHW M COJEH C TOYKHM 3PEHHS HWOHHOW Teopuu AppeHuyca
(mpumepsl).

9.  Crenens aucconuanuu. CuiabHbIC U ClIa0ble JIEKTPOIUTHIL.

10. [uccomnmanust cnabbIX AMeKTpoUTOB. KOHCTaHTa TUCCOIMAIINN.

11. 3akon pazbaBneHust OcTBaib/a.

12. Peakiuu mOHHOTO 0OMEHa MEXKIy JISKTPOJIUTAMH (Ha NMPUMEpPEe peakiuii 00pa3oBaHus caboro
ANEKTPOJINTA, OCAKA U raza).

13. TlpousBeneHue pacTBOPUMOCTH.

14. VouHoe npowusBeAeHHE BOAbL. BoIOpOAHBIN U THAPOKCUIIBHBIN MOKa3aTeINu.

15. T'maponus coneit. Tunsl rugponan3a conei.

16. KonuyecTBeHHbIE XapaKTEPUCTUKU MIPOLIECCa TUAPOIIN3A.

17. ®akTopsl, BIUAIONIME HA MPOIECC THAPOJIN3A.

KOHTpOJ’[bHI)Ie BOITPOCHI IO TEME «I[I/ICl'IepCHLIe CHUCTEMBI»

I'eTeporennsie cMecu. [lucriepcHble CHCTEMBI.
HucnepcHocts. Kitaccudukanum AucnepcHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco0bI nostyueHus KOJUTOUTHBIX PACTBOPOB.
CtpoeHune KOJUIOUHBIX YacTHII.
IIpaBuno ®dasguca — [leckosa.
Y CToNYMBOCTh KOJUIOUAHBIX cucTeM. CTaOuUIn3aTopshl.
Koarymnsamus mmoduiabHbIX 1 TM0()OOHBIX KOJUIOHIOB.
CenumeHTAaIMs KOJUIOUIOB.
0. Koarynsmus KOJITOUIHBIX PACTBOPOB 3JIEKTPOIUTAMHU.
1. Tpasuno Ulynsue — Napau. Koarynupytomast ciocoOHOCTb.
12.  OnTHueckue cBOCTBA KOJIOUAHBIX PACTBOPOB.
13. DnexTpuyecKue CBOMCTBA KOJUIOMIHBIX PACTBOPOB.

RRO©oo N ORWNE

KOHTpOJIbHI)Ie BOIIPOCHI IO TEME «OKHCINTETHBHO-BOCCTAHOBHTEIbHBIE
npouecch»

OCHOBHBbIE IOHATHUS TEOPUU OKUCTUTEIBHO-BOCCTAHOBUTENIbHBIX PEAKITHI.
OKHCINTEIIFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BEUICCTB.

Baxueiiine OKHUCIUTENN U BOCCTAHOBUTEIH.

TuIbI OKMCIUTETEHO-BOCCTAHOBUTENBHBIX PEAKITUN (TIPHUMEPHI).
OKHMCIUTENbHO-BOCCTAHOBUTEIbHBINA MOTEHIUA.

VYpasuenue HepHcra.

CocraBiieHUe OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI.
HanpaBneHHe OKHUCJIHNUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peakunﬁ.

N~ WNE

KoHTpoJsibHbIE BONIPOCHI 10 TeMe «DIeKTPOXUMHUYECKHE CUCTEMbD

=

OnekTpoxummuueckue cuctembl. Kimaccudukamus 31eKTpOXUMUYECKIX MTPOILIECCOB.
2.  DIEKTPOXMMHYECKHE MPOIECCHI, MPOTEKAIOINE HA TPAaHUIIE pa3/iesia «METaJLT — PaCTBOPH.



3.  TampBanmueckwmii d3nmemMeHT Jlanuamsa — SIkoowu.

4.  DnexkTpoJBHXKYLIas CUJIA TaJIbBAHUYECKOTO 3JIEMEHTA.

5. H3mepeHue »SIEKTPOJIHBIX MOTEHIHMAIOB. PsAn cTaHAApTHBIX SJIEKTPOAHBIX IOTEHIUAJIOB.
CBoiicTBa METAJIOB B COOTBETCTBUU C UX MOJIOKEHUEM B PsIIy HAIIPSHKCHUH.

6. YpaBuenue HepHcra.

7.  DIeKTpoiu3 pacIjiaBoB U pacTBOpoB. KaTogHbie U aHOAHBIC MPOLIECCHI.

8. OO0benuHeHHBIH 3akoH Dapanes. Beixo 1Mo Toky.

9.  Koppo3sus meramios. Knaccudukaius KOppo3NOHHBIX POIECCOB.

10. Xwumwudeckass KOppo3wus.

11. DOnexTpoxuMuyecKas KOppo3us. AHOJHOE OKHCICHHE MeTaula U KaTOAHOE BOCCTAHOBJICHHE
OKHCITUTENS.

12. Tlpumepsl KOppO3UHU B KUCIIOHN Cpejie U aTMOCPEPHOI KOPPO3HH.

13. CkopocTh KOppO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3ammuTHbBIE TOKPBITHSL.

16. DnexTpoxuMHUYECKHE CIIOCOOBI 3aIIUTHI OT KOPPO3UU METAJLIOB.

17. Xumuueckue UCTOUYHUKH TOKA. ['aIbBaHUYECKHI SJIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYJISTOPBI.

19. Xwumudeckue UCTOYHUKU TOKA. TOTUIMBHEIC 3JICMECHTEHI.



MNPUJIO)KEHHUE 2

7. OueHoYHbIE CPEACTBA A1 NPOBeJeHUs MPOMEKYTOUHOIH aTTecTaun
HpOMe)KYTOLIHaSI aTTeCcranusi HUMECT OCJIBbIO OIpCACINTb CTCIICHDb JOCTHIXKCHUA
3aIlJITaHUPOBAHHEBIX PE3YIbTAaTOB O6y‘IeHI/I}I IO JUCHUIIIIMHE 3a Ol'IpCI[GJ'IGHHI:IfI nepuon 06yquH;1.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHOI aTTeCTAINH:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

OIIK-3: CnocobeH IMPpUMCHATDb COOTBCTCTBYIOHIHI;'I (i)I/ISI/IKO-MaTeMaTI/I‘IeCKI/Iﬁ arrrapar, METOoJbl aHalln3a WU MOJACIUPOBAHHA, TCOPCTHUYCCKOIO H

OKCIICPUMCHTAJILHOT'O UCCIICAOBAHUA TP PCIHICHHUN HpO(bCCCI/IOHaJ'IBHLIX 3aJ1a4

OIIK-3.1

Hcnonp3dyer Meronbl a”anusa U
MOJEIUPOBAaHKUS  [PU  PELICHUU
npodeccroHalIbHbBIX 3az1ady,
MOJEJTMPOBAHUHN U MPOEKTUPOBAHUU
SHEPrOCUCTEM

Hepeqenb meopemu4ecKux 60npocoe

1. OCHOBHBIE METO/IbI XUMHUECKOI'O aHAJIN3A.
2. OcHoBHBIE IPUOOPHI U 000PYIOBAHKE JIJIsI XUMHUECKOTO aHAJIN3a BEILECTB.
3. Metoauku npoBeaeHust onbIToB. [IpaBuia TeXHUKN 6€30MaCHOCTH.

Ilpakmuueckue 3a0anus:

1. Jna peakuuu CHy y + COy () =2 CO () + 2 Hy (1) onpenennre BO3MOKHOE HAIIPABICHHUE
CaMOIIPOHM3BOJIBHOTO TEUCHHS PEAKIIMH PH CTAHIAPTHEIX YCIOBHSX M ipH  Temmeparype T =927°C,
ecnu TemnoBoi 3¢¢deKT peakmuu O0 3aJaHHOW TeMmmepaTypbl HE M3MEHHUTCS. YKaxHUTe: a)
BBIJIETISIETCSl WJIM IOTJIOLIAETCS DHEPIrHsl B XOAE PEaKIMH; 0) MPUUMHY HANJAEHHOIO HW3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOLIUX peaKklui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalnpaplICHUE CMELICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX pEaKLUii: a) MPU MOHMUKEHUU TEMIEPaTyphl, €CIM JaBJICHUE MMOCTOSHHO; 0) npu
MOBBILICHUH JIABJICHUS, €CIIH TeMIIEpaTypa MOCTOSHHA.

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

4. Kakwe w3 cienyronux coneit moasepratorcst ruaponusy: NapySiOs. Cu(NO3),. KBr?
CocTtaBpTe MOHHBIE M MOJEKYJSPHBIE YPaBHEHHUs THAPOJN3a COOTBETCTBYHOIIMX coiyiel. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 3o1p rumpokcuaa Maraus nonyueH myrem cmernuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsa 9acTUI] TOJY4EHHOTO 30JI1 W HAIUIIATE
(bopMyity ero MULEIUIBI.

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

7. IlpuBegute cXeMbl 3JIEKTPOAHBIX IPOLECCOB M MOJEKYJISPHBIE YPAaBHEHUS PpEaKLUH,
NPOTEKAIOIINX MPH JCKTPOXUMHUUECKON Koppo3un ranbaHonapsl  Co/Ni: a) B kucioit cpesne; 6) BO
BJIaKHOM Bo3ayxe. Onpenennrte yOblUTb MacChl aHO/1a ITPH KOPPO3UH B KUCIION cpese 3a 20 MUH, ecliu




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

WHJUKaTOpa KOMITETCHIIUHT
CKOpocCTh Koppo3uu coctaBuia 0,01 r/4.
8. CocTaBbTe 3JIEKTPOHHO-MOHHBIC YPABHEHUSI 3JICKTPOIHBIX MPOIIECCOB (aHO/ MHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHUE PEaKIuu, IPOUCXOsIIel mpu anekTpoiun3e pactBopa CoSO4, Beruncnure
(akTHYECKOE KOJMYECTBO MeTaula, MoJydeHHOro Ha karozae mpu siektponusze Co(NOs),, ecnu
ANEKTPOJIM3 MPOBOAMIM B TedeHuH | 4. Beixog meramna mo ToKy coctaBuil 85%. Ykaxure
BO3MO>KHBIE IPUYMHBI YMEHBIICHHS BbIX0J]a METAJIJIA IO CPABHEHHIO C PACUETHBIM.
OIIK-3.2 Cnocoben MPUMEHSTh Ilepeuenv meopemuueckux 60npocos:
COOTBETCTBYIOIINI 1. OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
(pusrKO-MaTeMaTHYECKHIT  aNMapar | cucTeMsl, (GYHKIIUU COCTOSIHUSI cUcTeMBl. [1epBbii 3aKOH TEPMOAMHAMUKH.
1pu TCOPETHICCKOM H DHepreTuka XMMHUYECKHUX ITPOLIECCOB.
OKCIICPMMCHTAJIbHOM HCCJICIOBAHNM OHtanenud. 3akoH ['ecca U ciaeqCcTBUA U3 HETO.
B peLICHUN 3aaa4 OHntponus. YpasHeHue bosbiiMana. BTopoil u TpeTuii 3aKOHbI TEPMOJIUHAMUKHU.
OHEPrOCOCPEIKCHHS Oueprus ['m66ca. HampaBiieHns XUMHYECKHUX MPOIIECCOB.

eakunu. Kunernueckas kpupasi.
CKOpOCTb peakiiui U METObI €€ PeTryIHPOBAHMUS.
Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-T'odda.

2
3
4
5
6. Xumnueckasi knHeTuka. CKOpOCTh XUMUUYECKOW peakiuu. CpeaHsst U UCTUHHAST CKOPOCTH
p
7
8.
9. DHeprusi akTUBauu. AKTUBUPOBAHHBIA KOMILIEKC. Y paBHEHHE AppeHuyca.

10.  Karanu3aropsl U KaTaTUTUYECKHE CUCTEMBI. | OMOT€HHBIN KaTanus.

11. Karanu3aTopsl 1 KaTaIUTHYECKUE CUCTEMBI. | €TepOreHHbIN KaTaJIns.

12. Xumuueckoe paBHOoBecHe. KoHCTaHTa XMMHUYECKOTO paBHOBECHSI.

13. Cwmemenune xumudeckoro paHosecus. [Tpunnun Jle [larense.

14.  PactBopsl. CriocoOBI BbIpaXKE€HUSI KOHLIEHTPAI[MH PACTBOPOB.

15. PactBopb! 31ekTpoianToB. CTeneHb U KOHCTAHTa 3JIEKTPOIUTUYECKON Tucconnannu. 3aKoH
pa36asnenus OcTBaibaa.

16. Huccornmarus KICIOT, OCHOBAaHUM, COJieiH. AM(OTEpPHBIE JIEKTPOJIHUTHI.

17.  PactBopumocTts. IIpousBeneHne pacTBOPUMOCTU. YcCIOBHE OOpa3oBaHMsI U PACTBOPEHMS
0CaJIKOB.

18.  uccoumanus Boasl. loHHOe npousseneHune Boabl. pH.

19. I'unponus coneil. CTeneHp U KOHCTaHTa THIPOIH3a.

20.  Jucnepcusie cuctemsl. Knaccugukanus. Jlnopunbaeie u 1u1o(oOHbIE KOIITOUIBI.

21. CtpoeHne KOJUTOUTHBIX YacTHII.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

22. Koarynsiuus KoJuIouHbIX pacTBOPOB.

23. OKHCIHUTENIbHO-BOCCTAHOBUTEIbHBIC CBOMCTBa BEILIECTB. Knaccudukanus
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI.

24. DIIEKTPOXUMUYECKUE CUCTEMBI. 3akoHbI Dapajies. DIeKTPOIHBIN MOTEHIIUAI.

25. INanpBanm4eckwmii 3emenT Jlanusisa Axoou.

26. DIIEKTPOXUMUYECKUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [I[puMeHeHune 31eKTpoan3a.

217. DJIeKTPOJIN3. AHOJHBIM U KATOJHBIA MPOLECCHI MPU AJIEKTPOIU3€ pacTBopoB. [Iprumenenne
AIIEKTPOJIN3A.

28. Koppo3sus. Buasl koppo3un. CriocoObl 3aIIUTH METANIOB OT KOPPO3UHU.

Ilpumepnvie npakmuueckue 3a0anus:

1. Onpenenuth, ¢ KAKUMU U3 YKa3aHHBIX HM)KE BEILECTB MOXET B3aMMOJEICTBOBATH pacTBOP
THJIPOKCHIA Kanus: HomoBoaopoaHas kuciota, ximopun meau (1), oxcun yrimepona (1V), oxcua
ceunua (ll), rugpokcun amomMuHus, ruapokcus aMMmoHus. CocTaBbT€ ypaBHEHHS BO3MOYKHBIX
peakuuii B MOJIEKYJISIpPHOW U MOHHO-MOJIEKYJISIpHOH (hopMax.

2. Ompenenure BO3MOXKHOCTH BOCCTAHOBIIEHHsSI okcuia xene3a FezO, yriepomom mpu
CTaHAapTHBIX ycnoBusx, u temmneparype 1100 K. Peaknust BoccranoBinenus Fe304: Fe3044) +4Cy
== 3FE(K) + 4CO(F)

3. TemnepatypHblif K03 HuLMeHT peakiu paBeH 2,5. Kak U3MEHHUTCS] CKOPOCTh PEakIMU: a) IPH
noBbllIeHNH Temnepatypbl oT 60 1o 100°C; 6) mpu oxjaxJIeHUU peakuuoHHOM cMecu oT 50 g0
30°C?

4. Ina obpatumoii peakiun FesOuk) + Hypy = 3FeO) + H O 3anuimure BbIpakeHHe KOHCTaHTBI
paBHoBecust AH°, x/[x = + 69,8. Ilpeanoxure cnocoObl yBeITMUEHUS] KOHIEHTPALUN MPOIYKTOB
peaxiuu.

5. Ilpu mnpoxkaJuBaHMM METAJUIMYECKOIO0 THUTaHa oOpaszyercs Oenblii MOPOLIOK, KOTOPBIH
pacTBopsieTCsl B KOHLEHTPUPOBAHHOM CEpHOM KHCJIOTE€ M CIUIaBJISETCS cO Iuenoybto. UYrto
npescTaBisieT coboi 3To coennHenre? Hanummre ypaBHEHUS BCeX YKa3aHHBIX peakIuil.

6. CKOJTBbKO MIITHJIMTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIOTHI C IUIOTHOCTHIO 1,84 T/Mi
notpedyercst 11 npurorosnenus 2 i1 0,25M pactBopa?

7. Kakue BemiecTBa M B KakOM KOJIMYECTBE BbLIeHATCA npu mnpoxoxaeHuu 48250 Kn
alieKTpuuecTBa yepe3 pactBop xsopuaa maprania (l1)? CocrtaBbTe cxemy 3JEKTPOJIM3a 3TOTO
pacTBopa.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

8. AmoMuHMI ckienad ¢ Meapto. Kakoit n3 MeTaiuioB OyJIeT KOppoaupOBaTh B Cpelie CEPHOM
KHCIIOTHI B aTMOcdepe BIaKHOTO Bo3ayxa? CocTaBbTE CXEMBbI AJICKTPOXHUMHUYECKON KOPPO3HH.

9. IlpoBecTu aHanu3 BAUSHUS KOHIICHTPAI[MH Ha CKOPOCTh XUMUYECKOUN peaKuu
Na,S;03 + H,SO, = S + SO, + NaSO4 + HyO mo akcnepuMeHTanbHBIM JaHHBIM. [IpoBecTn
00paboTKy MOJIyYEHHBIX IaHHBIX C UCIOJIB30BAHUEM COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHUH.
Pe3ynbTaThl ONTOB MPEACTaBUTH B BUJIE€ TAOIHIIBI 1.

Tabauma 1
Howmep O6bem, M Konnentpanus Bpewms CxkopocTthb
ombiTa | NaS,03 H,O H,SO4 NayS,0s, 102 | nosnenus peakuuu, 10,
MOJIB/JI MYTH, C !

1 1 7 2 1,3

2 2 6 2 2,6

3 3 3) 2 3,9

4 4 4 2 95,2

3) 3) 3 2 6,5

ITo gaHHBIM TAaOIHUIB! 1 TOCTPOUTH rpadMK 3aBUCMMOCTH CKOPOCTH PEAKIUU OT KOHI[CHTPAIIMK
THOCY/Ib(aTa HATPUs, OTIOKUB Ha ocu adciucc koHmeHrpanuio Na,S;0Os3, a Ha ocw opaMHAT —
CKOPOCTh PEaKInu.

CnenaTh BBIBOJI O 3aBUCHMOCTH CKOPOCTH PEaKIIMU OT KOHIIEHTPAIIMU THOCYJIb(aTa HaTpusl.




0) Ilopsimoxk mpoBedeHUS] TNPOMEKYTOYHOH AaTTeCTAllUW, MOKAa3aTeJd H KPUTEPHU
OLICHUBAHMS:

IIpomexyTrouHas arrectalus MO JUCUUIUIMHE «XUMUSA» BKIIOYAET TEOPETHUUECKHE BOIPOCHI,
MO3BOJISIIOIINME OIICHUTh YPOBEHb YCBOCHHSA OOYYaIOIIMMHUCSA 3HAHWM, W MPAKTUYECKHE 3a/JaHusl,
BBISIBIISIFOLIIE CTETIEHb CHOPMHUPOBAHHOCTH YMEHHI U BIIQJICHUH, TPOBOAUTCS B (hopMe 3aueTa.

3aueT 1Mo JaHHOW AMCUMILUIMHE MPOBOAMUTCA B YCTHON dopMe 1Mo OuiaeraM, KaxJblil U3 KOTOPBIX
BKJIIOYAET 2 TEOPETUUECKUX BOIPOCA U OJIHO NMPAKTUUECKOE 3aJaHUE.

Ilokazamenu u Kpumepuu oyeHuganus 3avema:

«3a4TEeHO» - O0OydYarlIuiica AeMOHCTPUPYET IOPOTOBbIi ypoBEHb C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMI: B X0JI€ KOHTPOJIbHBIX MEPOIPHUATUH JOIMYCKAIOTCS OMINOKH, MPOSBISAETCS OTCYTCTBUE
OTJENbHBIX 3HAaHUH, YMEHHM, HABBIKOB, O0YYAIOUINIICS CIBITHIBACT 3HAYUTENbHbIC 3aTPYAHEHUS [IPU
ONEepUPOBAHUHU 3HAHUSIMU U YMEHHUSIMU MIPHU UX MIEPEHOCE HA HOBBIE CUTYAIIUH;

«HE 3aYTEHO» - 00y4YaroIIMiics HEe MOXKET MOoKa3aTh 3HAHUS HAa YPOBHE BOCIPOM3BEICHUS U
00BbsicHeHUs! HH(OpMAIHH, HE MOXKET IMOKa3aTh MHTEIUICKTYalIbHbIC HABBIKM PEUICHHUS IPOCTHIX 3a/1a4.



