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PaGouas nporpamma cocraniena Ha ocHose @GI'OC BO - Gakanasprar o HanpasJIeHHIO
noarotoBkd 13.03.02 DaexTposaepreTHka 1 exTpoTexsuKa (npuka3 Munobpaayku Poccns ot
28.02.2018 r. Ne 144)

PaGouas nmporpamma paccMoTpena  ofobpena Ha 3acenanny kadeaps Xumun
15.02.2021, nporokoin Ne 6 7
3as. kaexpoi 7 é/é‘/é‘ﬂ/; H.JL. Mepsinnk

Pabouas nporpamma o106pera Metoanvdeckoit komuccuneit UEuC
04.03.2021 r. nporoxo:n Ne 7

Npencenaters At/ .10, Mesnn

Cornacosano:
3aB. kadenpoit INeKTPOCHaDKCHAS TPOMBIIUICHHBIX

I".I1. Kopannor

PabGoyas nporpaMMa coCTaBlICHA:

JIOUEHT Kadephi XHMHH, KaH/1. e/l HayK @/;l”;’/ 0.B. Epmosa
;




Jluer akryaansannn paGodeii nporpammsi

PaBouas nporpamma nepecmorpena, obeyxiena u oa06pena s peammzaim 8 2021 - 2022
yueOHOM 1oy Ha 3aceiannu Kadeapsl XuMuu

(-

[Iporokon ot 11 okt 2021 N

2
3as. kadeapoit LJT. Measnnk

\

PaGouas nporpamwma nepecmotpena, obcy#iena n oxo6pena Ui peanmsammi B 2022 - 2023
yueGHOM roay Ha 3acesanun kadeapbl Xumun

Ilpotokonor 20 r. N
3as. kadeapoit H.JL Meastnx

Pabouas nporpamma nepecmorpena, 00cyskiena i 0100pena s peatnsann 8 2023 - 2024
yueGHOM rojty na jacenaunn kadeapsl XuMmuu

ITpotokonor 20 r. N
3an. kadeapok H.JL Meaanunx

Pabouas nporpamma nepecmotpena, obcykiIeHa 1 oj06peHa uis peamsanun s 2024 - 2025
yuebHoM roy na 3acenanun kadeapo Xumun

[Tporokon or 20 r. N
3as. xadeapoit H.JL Measinuk

Pabo4as nporpamMma nepecMoTpena, obcyxieHa u onodpena s peanusauuu B 2025 - 2026
Y4eOHOM o1y Ha 3acefanuy Kadeapbl XuMuH

[Tporokon or aF a N
3as. kadeapoit H.JI. Measnuk




1 Ilesin ocBOeHMS TUCHUILIMHBI (MOIYJIA)

[enstMmu 0CBOEHUS AUCIUTIIHHBI «XHUMHS SBIsICTCSI PopMUpoBaHue (HyHIAMEHTATBHBIX
3HaHW B OO0JIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC MOHSTHS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIIME CBOWCTBA XUMUYECKUX COCIMHEHUW; pPa3sBUTHUE HAaBBIKOB
CaMOCTOSITEIBHON pabOThI, HEOOXOUMBIX IS IPUMEHEHUSI XUMHUYECKUX 3HAHUH MPU U3YICHUN
CIIELIMANbHBIX JUCUUIUIMH U JAIbHENIIECH TPAKTUYECKON AESITEIbHOCTH.

2 MecTo THCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOil MPOorpaMmsbl

Juctunnuna XuMusi BXOJUT B 00s3aTEBHYIO 4acTh YU€OHOTO TUIaHa oO0pa3oBaTebHON
IIPOTrPaMMBI.

JUis  u3ydeHus  JUCUUIUIMHBI ~ HEOOXOAMMBI  3HaHMS  (YMEHHUS,  BIJIQJICHUS),
c(OpMUPOBaHHBIE B PE3YJIbTATE U3YUEHUSI JUCIMILINH/ IPAKTUK:

"Xumusa" B 00bemMe IporpaMMsbl cpeHel 0011e00pa3oBaTeIbHOM MIKOJIBI

3Hanus (yMEHUs, BIIAJICHNS), TIOJyYCHHBIC TIPU M3YYCHUH JAHHOW AMCIMILIMHBI OYayT
HGO6XOI[I/IMI)I I U3YUYCHUA I[I/ICHI/IHJ'II/IH/ IMPAaKTHK:

be3zonacHOCTB KU3HEAEATEIBHOCTH

3 Komnerenuun o0yuaruierocsi, opMupyemMbie B pe3yJibTaTe 0CBOCHHS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pe3y/ibTaThl 00y4eHHUs

B pesynbrare OCBOCHHS UCIUIUIMHBI (MOIYJsi) «XHUMHs OOyUYaIOIIMICS JOJDKEH
00Jai1aTh CIeAyIOIIMMI KOMIIETEHIUSIMU:

Ko nanukartopa NHaukaTtop J0CTHKEHUS KOMIICTCHITUN

OIIK-3 CriocoO6eH mpUMEHATh COOTBETCTBYIOIMINMA (DPU3UKO-MAaTEeMATHUYECKUI armapaTr, METOIbI
aHamM3a W MOJICIIMPOBAHUS, TEOPETUYECKOTO M DKCIIEPHUMEHTAIBHOTO HCCICOBAHUS TIPH
peneHnH NpoecCHOHATBHBIX 3314

OIIK-3.1 Hcnonb3yer MeTOApl aHaiuM3a W MOJCIHUPOBAHUS TP PEIICHUU
npodeccHoOHANbHBIX  3a7ad, MOJCIUPOBAHMM U  MPOEKTUPOBAHUU
SHEProCUCTEM

OIIK-3.2 CrnocobeH TPUMEHSATh  COOTBETCTBYIONIUMH  (PU3MKO-MaTeMaTHYCCKUI
amnmapar IMpH TEOPETHYECKOM M SKCIEPUMEHTAIbHOM HCCIEJIOBAaHHH B
PEIICHUH 33134 DHEPTOCOCPEIKCHHSI




4. CTpyKTypa, 00b€éM U coep:KaHHue TMCIHUIIIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AUCIUILTMHBI COCTABISIET 3 3a4eTHRIX equHuI 108 akan. wacos, B TOM 4uce:
— KoHTakTHas padora — 10,7 akaz. 4acos:
— aynutopHas — 10 akaj. 9acos;
— BHeayautopHas — 0,7 akaj. 9acoB
— camocTosTenbHas padora — 93,4 akaJ. 4acos;

— MOATOTOBKA K 3auéTy — 3,9 akan. yaca
dopma aTTecTalUy - 3a4ET

AynuropHast s
xontaxthas pabora | E 5 ®dopma TexyIero
=
B aKaJ. yacax 3 Bu, KOHTpPOJISI
Paznen/ Tema g, (B axaz. yacax) E R A . P Kon
> 3 © | caMOCTOSITENbHOM |  yCIeBaeMOCTH U
JIMCIATUTAHBI < g = . | xommereHnuu
o & paboThI MPOMEKYTOTHON
na6. | mpaxr. [ £ &
Texk. : 1 2¢ aTTecTaluu
3aH. 3aH. | O &
1.
- CaMOCTOSTEIIBHOE
U3y4YCHHE YYeOHOM
Y Hay4HOH 3ammra
11 Xumuaeckas 14 e Z; . KOHTDONBHOG OIIK-3.1,
TEPMOJIMHAMUKA Patyphl; P OIlK-3.2
- pelieHue paboThI.
KOHTPOJIbHOM
paboThI.
- CaMOCTOSTEIIBHOE
U3y4YCHHE YYCOHOM
U HaY4YHOH 3amura
. OIIK-3.1,
1.2 Xumuyeckast KHHETHKA 14 JIUTEPaTypBbl; KOHTPOJIBbHON OIK-3.2
- peleHue paboThI. '
1 KOHTPOJILHOM
paboThI.
- ohopmieHHUE
oryera o
n1abopaTopHBIM
paborawm; 3amura
- camocrosiTensHoe|  1abopaTopHOit
. OIIK-3.1,
1.3 PactBOpHI 2 4/21 19,4 | m3yuenue yueOHoii | pabOTHI. 3amuTa OIK-3.2
U HaY4HOU KOHTPOJIbHOM '
JIUTEPATYPHI; paboThI.
- pereHne
KOHTPOJIbHOM
paboThI.




- CaMOCTOSITENBHOE
u3ydyeHue yueOHoi

Y HAy9HOH 3ammura
. OIIK-3.1,
1.4 TucnepcHble CUCTEMBI 14 JIUTEPATYPBI; KOHTPOJIBHOU OITK-3.2
- pelieHue padoTHL. '
KOHTPOJIBHOU
paboThI.
- CaMOCTOSITENBbHOE
u3ydyeHue yueOHoi
15 OKHCIIATEIBHO- 1 HAy9HOH 3ammuTra OIIK-3.1
BOCCTaHOBHMTENBHBIE 14 JIUTEPATYpBI; KOHTPOJIBHOU OHK-3. 2’
IPOIIECCHI - peuieHue paboThI. '
KOHTPOJIBHOM
paboThI.
- ohopmIIeHUE
oTueTa o
nabopaTopHOit
pabore; 3amura
1.6 ONeKTPOXUMHUYECKHUE ~ pertienue naboparoproii OIIK-3.1,
CHCTEMEL 2/21 18 JIOMAIIIHETO pabotsl. JlomaiHee OITK-3.2
3amanus Ne 5; 3aganue Ne 5,
- camocrosiTenbHoe|  TecTupoBaHue.
u3ydeHue yueOHoun
U Hay4HOH
JIUTEPATYPBL.
Wroro no pazaeny 6/41 93,4
HUroro 3a cemectp 6/41 93,4 3auér
Hroro o aucuuiuinye 6/41 93,4 3a4yer




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpouecce mnpenonaBaHus JUCHUIIIMHBI «XUMHUS» MNPUMEHSETCS TpPaJAULIMOHHAS
nH(OPMAIIMOHHO-KOMMYHUKAIIMOHHASI 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlexuu mpoxoaaT Kak B UH(GOpMAIIMOHHOW (hopMe, TJIe UMEET MECTO TIOCTIEI0BATEIBHOE
W3JI0KEHUE Marepuana B JUCUUILUIMHAPHOW JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO
BEepOATLHBIMY CPEACTBAMH, TaK U B (popMe JISKIHIA-OeCce bl WU JIUAJIora C ayJAUTOPUCH, JISKIINN
C NPUMEHEHUEM JJIEMEHTOB «MO3IOBOM aTakw», JEKIMH-KOHCYJIbTAlMi, IJI€ TEOPETUYECKUU
Marepuai 3apaHee BBIJIACTCA CTYJAEHTaM JJIsi CaMOCTOSITEIbHOTO H3YY€HHUs, JJI1 MOJATOTOBKHU
BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JEKIUS IPOXOIUT IO THUITY BOIIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOTO B JEKIIUU MOTYT UCIOJIB30BATHCS JIEMEHTHI IPOOIEMHOTO M3JIOKECHHSL.
Ocoboe MecTo B TMpoIecce MpenojaBaHus IJUCIHUTUIMHBI «XUMUS» 3aHUMAIOT JIEKIIUH C
WCIIOJIb30BAHUEM JIEMOHCTPAIMOHHOTO XUMUYECKOTO JSKCIEPUMEHTa, KOTOPBIM IMO3BOJISET
HauboJee MOJHO pealn30BaTh METOJ MPOOJIEMHOro oOydeHHUs uyepe3 MOCTAaHOBKY MpoOeM C
MOMOIIBIO IEMOHCTPAIMI SIBIICHHUH, PEAKIIUI UJIU ITPOLECCOB.

st peanuzanuu UHPOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTeIbHON TEXHOJIOTUH
MPOBOJATCS JIEKIIMU-BU3YAIM3aIlMU, B X0JI€ KOTOPHIX M3JI0KEHHE TEOPETHUYECKOTO0 MaTepuasa
COTPOBOXKIAETCS MPE3CHTALIUEH.

JIeKIMOHHBIN MaTepuall 3aKperUIsieTcs B X0/1€ JTabopaTOPHBIX padOT, B X0OJ€ KOTOPBIX
ydueOHasi paboTa MPOBOJIUTCS C PEATbHBIMH XUMHUYECKHMH BemiecTBamMu. Ha mabopaTopHbIX
paboTax BBITOJHSAIOTCS TPYNIIOBBIE WIW WHAUBUAyATbHBIC 3a/IaHMs 11O TIpoiieHHoN Teme. [Ipu
MPOBEACHUH JT1a0OPATOPHBIX 3aHATUM MCIOJIB3YETCS] METOJ KOHTEKCTHOTO OOyYeHHs, KOTOPHIN
MO3BOJIIET YCBOUTHh MaTepuajl IMyTeM BBISIBICHHUS CBSI3€H MEXy KOHKPETHBIM 3HAHHEM M €ro
npuMeHeHneM. Kpome Toro, 1enecooOpa3HO HCIOJIb30BaTh TEXHOJOTHIO KOJUIEKTHBHOTO
B3auMOOOyUeHHs (MapHyl0 paboTy) TpeX BHJOB: CTaTHYecKas Tapa, JWHAMHYECKas Iapa,
BapHallMOHHAs IIapa; COBMeNass €€ C TEXHOJIOTHeH MOAyJbHOTO 00ydeHus. BpImoaHuB
AKCIIEPUMEHT, oOydaromuecss GOpPMYyIUPYIOT OOOOIICHHBIE BBIBOJBI IO CEPUH  OTIBITOB,
WCIO0JIb3YS PUEMBI aHAJIOTUU U CPAaBHEHUS.

CamocrosTensHas paboTa oOydaroIMXCs BKIIOYAET B ceOs cambple pa3HOOOpa3HbIC
(dbopMbl yueOHOM AESITeTbHOCTU: BBHIMOJIHEHHUE JOMAIIHMUX 3a/laHul, 3aBepiieHre 0(OopMIICHUS
mabopaTopHbIX pabOT, MOATOTOBKA K MPAKTUKYMY, U3YY€HHE OCHOBHOTO M JOIOJHUTEIHHOTO
Marepuaga Mo y4dyeOHMKaM U MOCOOusM, YTeHHE M MNpopaboTKa Hay4dyHOU JHUTEepaTypbl B
O6ubnnoTeke, HanMcaHue peepaToB U KypCOBBIX pabOT, MOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaM,
uToroBoii arrecrauuu. CamocrosiTeNnbHas paboTa 00y4arouXcs T0JKHA ObITh HallpaBjieHa Ha
3aKpeIJICHHUs] TEOPETUUYECKOr0 MaTepHalia, u3JI0>KEHHOro IperoaaBareiieM, Ha IpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSATEIbHOE H3y4eHHE, Ha TOJrOTOBKY K JaOOPAaTOPHBIM 3aHATHUSM,
BBITIOJIHEHHUE JIOMAIIHKUX 3aJJaHUH U MOJATOTOBKY K PYOSKHOMY U 3aKIIOUUTEILHOMY KOHTPOJIIO.
[Tpu npoBeaeHnn pyOeKHOTO U 3aKIFOUUTEIBHOTO KOHTPOJISI OCHOBHBIMU 337]a4aMU, CTOSALIUMU
nepes IMpernojiaBaTesieM, SIBISIIOTCS: BbBISBICHHE CTEINEHM MPAaBUIBHOCTH, 00beMa, TIIyOUHBI
3HAHWH, YMEHUI, HABBIKOB, MOJTYUYEHHBIX MPU U3YUYEHUU Kypca HapsAy C BBISBICHUEM CTEIIECHU
CaMOCTOSITEILHOCTH B IPUMEHEHUH OTYYSHHBIX 3HAHUN, YMEHHUU 1 HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJISIIOT IKCIEPUMEHTUPOBATh C HOBBIMU
dbopmamu koHTpoJia. OOydaromuMcs MpeUIaraloTcs TeCThl U 3a7aud B DJIEKTPOHHOM BUJE, C
aBTOMATU3UPOBAHHOW CHCTEMOI TpOBEpKU. B oTnuyme OT OOBIYHOTO TECTHUPOBAHUS TaKOH
Croco0 KOHTPOJS TO3BOJIAET CTyACHTaM B IJt000e BpeMs MPONTH TeCT, MpOaHAIU3HPOBATh
OILTMOKY U MPOITH TECT BTOPUYHO.

6 YueOHO-MeTOAMYECKOE 00eciedeHre CAMOCTOSITeIbHOM PadoThl 00yUYaroLIUXCsl
[IpencraBneno B npunoxxenuu 1.



7 OneHOYHbIE CPEACTBA 1JIsl IPOBEAeHU POMEKYTOYHOM aTTeCTAluN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOIMYecKOe H HH(POPMALIMOHHOE 00ecTiedeHrue TUCIIUTITHHBI (MOTYJIs1)

a) OcHoBHasi TUTEpaTypa:

1. OcuoBsl xumuu: yueonuk / B.I'. Banos, O.H. I'eBa. - M.: KYPC: HUL| UH®PA-M, 2014.-
560c.: - (Bwicmiee oOpa3oBanue: bakamaBpmar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?.php?book=421658 - (mata oOpamenus: 14.10.2019). - Tekcr:
JJIEKTPOHHBIN.

2. Konspa, JI. T'. Xumus : yue6noe nocobue / JI. I'. Komsma, JI. I'. Tapaciok ; MI'TY. -
Maruurtoropek : MI'TY, 2015. - 1 anekrpon. ont. aguck (CD-ROM). - 3ari. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (nara oopamenus: 14.10.2019). - MakpooObekT. - TeKCT : 2MeKTpOHHBIH. - CBeIeHUS
nocrtymHbl Takke Ha CD-ROM.

0) JlonosiHuTEIbHAS JIUTEpPATYpA:

1. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuid roc. Texuuueckuit yo-T uM. I'. . HocoBa. - MarauToropck : MI'TY
mm. I'. WM. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ Tturyn. odkpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamienus: 14.05.2020). - MakpooObekT. - TeKcT : IIEKTPOHHBIN. -
Ceenenns noctynssl Takke Ha CD-ROM.

2. Mensnuk, H. JI. lucniepcusie cuctemsr : mpaktukym / H. JI. Measauk, 3. P. Mynnuna,
O. A. Mumypuna ; Marautoropckuii roc. Texunueckuid yH-T um. I'. M. HocoBa. - MarauToropck :
MITY wum. I WU. HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢ turya. o9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamicaus: 14.05.2020). - MakpooObekT. - TeKCT : 3IEKTPOHHBIN. -
Ceenenns poctynssl Takke Ha CD-ROM.

3. Konsma, A. I'. OKuCIHUTEIBHO-BOCCTAHOBUTENbHBIE peakiuh. OCHOBBI 3JIEKTPOXUMHH :
Metoaudeckue ykazanus / A. I'. Konsga, . P. Mynnuna, E. B. Tapactok ; MI'TY. - Marauroropcek :
MI'TY, 2012. - 1 osmekrpon. onr. guck (CD-ROM). - 3arm. ¢ turym oskpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3534.pdf&show=dcatalogues/1/1514961/3
534.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooObekT. - TeKCT : 3JICKTPOHHBIH. -
Ceenenus poctynusl Takke Ha CD-ROM

4. Mumypuna, O. A. Xwumuueckas kuHeTuka. COCTOSIHHE XWMHUYECKOTO pPAaBHOBECHUS :
npaktukym / O. A. Mumypuna, O. P. Mymiuna, O. B. EpmoBa ; MarHuToropckuii roc. TeXHU4eCKui
yH-T uM. I'. M. HocoBa. - Maruutoropck : MI'TY um. I'. 1. HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show—dcataloques/1/1530464/3
851.pdf&view=true (mara obGparuenus: 25.09.2020). - MakpooObekT. - TeKCT : BIEKTPOHHBIH. -
Ceenenus goctymnusl Takke Ha CD-ROM.
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B) MeTroauyeckue ykazanus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX IPOLIECCOB: METOANYECKUE YKa3aHUs K
1a00paTOpPHBIM PaboOTaM MO AUCHUILIUHE «XHUMHS» IS O0O0yJarolUMXCsi BCEX HaIpaBICHUN
NOJIrOTOBKM M  CleUUaibHOCTEH 1nHEeBHOW (opmbl  oOyuenus / O.A. Mumypuna;
MarnuTtoropckuii roc. rTexandeckuit yH-T uM. I'. 1. Hocosa. — Marauroropck : MI'TY nm. I'. 1.
Hocoga, 2016. — 11 c. — Tekcr : HEMOCPEACTBEHHBIH.

2. Komsma, JLI. Xumuueckas TEepMOIMHAMUKA: METOJMUYECKUE YKa3aHUS JUIs
CaMOCTOSITEJIbHOM PabOThl MO AUCUUIUIMHE «XUMUS» NIl 00ydarolUXcs BCEX HAINpaBICHUM
MOJrOTOBKM W crenuanbHocTel Bcex ¢opm oOydenus / JI.I'. Konsga; Marautoropcekuii roc.
texuuueckuit yH-T uM. ['. Y. HocoBa. — Marautoropck : MI'TY um. I'. . Hocosa, 2020. — 18 c. —
Tekcr : HermocpeICTBEHHBI.

3. Komsma, JLI. CkopocTh XWMHUYECKUX pEaKIUd M XUMHUYECKOE paBHOBECHE:
Meroandeckue ykazaHusi K JiabopaTOopHbIM paboTaM MO JUCHUIUIUHE «XUMUSDY IS
00y4aroIuXxcsi BCeX HAIPaBJICHUI MOJrOTOBKH U CrielaibHoCTeil Becex (hopm oOyuenus / JL.T .
Komsama, E.B. Tapacrok; Marnutoropckuii roc. texnudeckuid yH-T um. . 1. Hocosa. —
Marnutoropek : MI'TY um. I'. U. Hocosa, 2020. —8 c. — TekcT : HenocpencTBeHHBIH.

4. PognonoBa, H.M. Xumudeckass KHHETHKAa. XUMUYECKOE PAaBHOBECHE: METOIUUECKHE
yKa3aHus Ui CaMOCTOSITEIbHOW pabOThl MO JUCHUIUINHE «XUMHUS» s 00y4arouuxcs Bcex
HaMpaBJIeHUH MOATOTOBKH W CHeNHaIbHOCTEeH Bcex dopm obyuenus /| H.U. Poxgunonora, A.IL
[TorHomapeB; Marauroropckuii roc. Texunueckui yH-T uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HermocpeICTBEHHBIH.

5. Uymposa, JI.B. PactBopsl: MmeToanueckasi pa3paboTka K 1abopaTopHbIM paboTaM IO
JTUCHMIUTNHE «XUMHUS» I 00ydarolMXcsl BCEX HalpaBiIeHUH MOATOTOBKH M CIleHUaTbHOCTEN
Bcex popm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOropckuii roc. TEXHUYECKUH YH-T
uMm. I'. . HocoBa. — Marunutoropck : MI'TY um. I'. 1. Hocoma, 2020. — 41 c. — Tekcr :
HEMOCPEICTBEHHBIN.

6. Uynposa, JI.B. PacTBopbl: MeTOmMuecKkas pa3paboTka K CaMOCTOSTEIIbHONW paboTe 1Mo
TUCHMIUIMHE «XUMHS» I8 OOYyYaloIIMXCsi MO BCEM HamNpaBlIEHUSIM TOATOTOBKH U
crienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymiuna, O.A. Muirypuna,
Maruutoropckuii roc. Texunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HEenmocpeACTBEHHBIH.

7. Komsana, JI.I'. KommouaHple pacTBOpPHI: METOJIWYECKHE YKa3aHUs K Ja0OpaTOpHOU
paboTe Mo IUCHUILUIMHE «XUMUS» i1 00ydarouuxcs MO0 BCeM HamlpaBlICHUSM MOJATOTOBKH U
cnenuanbHOCTIM Beex (opm obyuenus / JL.I'. Komsma, JI.A. BoapsiH; MarHUTOrOPCKHiA TOC.
texuudyeckuid yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. W. Hocosa, 2017. -9 c. —
TeKCT : HernocpeACTBEHHBIN.

8. Konsima, JI.I'. OKkucanTEeNnsHO-BOCCTAHOBUTEIBHBIE PEAKIINH: METOUUYECKHE YKAa3aHUSI
K jabopaTtopHoi paboTe MO AMCUUILTHHE «XUMUS» s O0Oydyaroluxcs BCeX HampaBleHUM
MOJArOTOBKM W crenuaibHocTedl Bcex ¢Gopm ob0yuenus / JIL.I. Komsga, E.B. Tapaciok;
Maruuroropckuit roc. Texuuueckuil yH-T um. I'. 1. HocoBa. — Maruuroropek : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — TekcT : HEnmocpeACTBEHHBIM.

9. Konana, JI.I. OkuCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMH U JIEKTPOXUMUYECKHE
MPOIIECChl: METOMUeCKas pa3paboTKa K caMOCTOSTENbHOI padoTe A 00ydaromuxcs mo BceM
HAMpaBJICHUSAM IOJrOTOBKH U CHEHUAILHOCTSIM Bcex ¢opm obyuenust / JL.I. Konsma, E.B.
Tapacrok, O.P. Mynnuna; Marautoropckuii roc. texHuueckuii yH-T uM. I'. M. HocoBa. —
Marnutoropek : MI'TY um. I'. W1. HocoBa, 2017. —41 c. — TekcT : HenocpeICTBEHHBIH.

10. Mumypuna, O.A. DJIEKTpOXMMHUYECKHE MPOIECChl: METOJMUECKHE YKa3aHUs K
nabopaToOpHOM paboTe MO AUCHUILUIMHE «XUMUS» JUId 00yJaroluXcsi M0 BCEM HaIpaBICHUSM
MOJITOTOBKH M CHENUAIBHOCTSIM Beex (opm oOyuenus / O.A. Mumypuna, H.U. Poanonosa;



I'. . HocoBa, 2017. — 13 c¢. — TekcT : HemoCpeCTBEHHBIH.

r) [IporpamMuoe o6ecnneuenue u UHTepHeT-pecypceb:

IIporpammHoe obecnieueHne

HaumenoBanue o
1o Ne torosopa Cpox neiicTBUs TULIEH3UU

MS Windows 7
Professional(mmst  [[1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s |A-757-17 o1 27.06.2017 27.07.2018
KJ14CCOB)
MS Off_lce 2007 Ne 135 01 17.09.2007 0eccpouHO
Professional
FAR Manager CcBOOOTHO pacIpoCTpaHIeMOe OeCCPOUHO

IIpodeccuonaibHble 6a3bl JAHHBIX H HH()OPMaIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CcrlIKa

OnekTpoHHas 0a3a MEPUOTUYECKUX W3daHmii East
View Information Services, OO0 «MBUCy
HanmonansHas WH(POPMAITMOHHO-aHATUTHYECKAS
cuctema — Poccmiickuii  umzexc  Hayunoro|URL: https://elibrary.ru/project_risc.asp
nutuposauus (PMHIL)
ITouckoBast cucrema Axagemus Google (Google
Scholar)
Nudopmanmonnas cucrema - EquHoe 0kHO gocTyma K
HHGOOPMAITMOHHEIM pecypcaM

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

denepanbHOE rOCyJIapCTBEHHOE OIOKETHOE

yUpexaeHue «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
HDOMBIHIJICHHOP'I COOCTBEHHOCTHY

Poceniickas Tocynapersenias OubmmoTeKa. https://www.rsl.ru/ru/4readers/catalogues/
Karamorun

JMEKTPOHHKIC PeCypeht bubmuorexa MITY wu. I' 1. http://magtu.ru:8085/marcweb2/Default.asp
HocoBa

9 MarepHaILHO-TEXHHYECKOE o0ecreueHne TUCIUIIHHBI (MOILYJIA)

MartepuanbHO-TeXHUUYECKOE 00eCTiedeHHe UCIUTUINHBI BKIIIOUAET:

Y4eOHble ayaUTOpUU [ TMPOBEACHHUS 3aHATUN JIeKIHOHHOro Tuma. (OcHaleHue:
MynbTUMEIUIHBIE CPENICTBA XPAHEHUS, IEPEAAYH U MPECTaBIeHUs UHPOPMAIUH.

Y4eOHble ayIuTOpUM JUIS  TPOBEIEHUS  JIa0OpAaTOPHBIX  3aHATUH, TPYNNOBBIX H
WHIVBUAYAJIBHBIX KOHCYNbTALUN, TEKYILEr0 KOHTPOJIA U MPOMEXKYTOYHOU arrecTanuu. OCHaleHHUE:
Ob6opynoBaHue 115 BBINOJIHEHHS Ja00paTOPHBIX pabOT, XMMHUYECKas MOCy/a, peakTuBbl, HarmsHsie
MaTepHualibl: TaOIULbl, CXEMBbI, TUIAKATHI.

[Tomemenus s camocTosTeNnbHOM paboThl oOydaromuxcsi. OcHamienue: IlepcoHanbHbIE
kommbtoTepsl ¢ makerom MS Office, Bbixogom B MHTepHET M C JOCTYOM B AIIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[Tomerenus Ui XpaHeHUs: U NPOPUIAKTHIECKOTO OOCTYKUBAaHHs Y4eOHOTo 000pyI0BaHMUS.
OcHamenue: Crennaxu, ceiidsl Ui XpaHeHus: yaeOHOro o6opynoBanus. THCTpyMEHTHI 17151 peMOHTa
1a00paTOPHOTO 000PYIOBAHUS.



MNPUJIOXKEHHUE 1
6. YueOHO-MeTOANYeCKOE 00ecTieyeHre CAMOCTOSITeIbHOI padoThl 00y4aroIuXcs

CamocrostenpHas paboTa OOydYalOIIMXCS TOJAPA3esieTcss Ha ayJIuTOPHYIO, KOTopas
IMPOHUCXOJUT KaK BO BpPCMsA Ha60paTOpHBIX 3aH$ITI/II>'I, TaK W Ha IIJIAHOBBIX KOHCYJIbTALlUAX, W Ha
BHEAYIUTOPHYIO, POUCXOISIIYI0 BO BpEMs MOATOTOBKH 0OYYAIONIUMUCS OTYETOB TI0 JIA0OPATOPHBIM
3aHATUAM U BBIIIOJIHCHUA JOMAIITHUX 3aI[aHI/II\/JI.

AynutopHas caMocToATeNIbHas paldoTa OO0ydaroIIMXCsl IpeanoJiaraeT  IpOXOXKACHUE
TECCTUPOBAHUA IO KAXKIOMY pasacily JUCHUIIJIMHBI. TecThl BKIIIOYAIOT TCOPCTUYCCKHUEC U IMPAKTHYCCKUC
3a/laHus, OTBETHl HAa KOTOpbIE TPEOYIOT TIIyOOKOrO0 TOHMMAaHHS HW3YYEHHOTO Marepuana. TecTbl
MIOCTPOEHBI €IMHOO00pPa3HO: K KaXJOMYy BOIIPOCY MpEe/UIaraeTcsi YeThlpe BapHaHTa OTBETOB, CpPEAH
KOTOPBIX OJIMH WJIM HECKOJbKO MpaBWiIbHBIX. OOpaboTka pe3yiabTaTOB OCYIIECTBIIETCS IMyTEM
COIIOCTABJICHHA IMOJIYYCHHBIX PE3YJIbTAaTOB C 3TAJIOHHBIMU U MPOTCKACT OUYCHDb 6I)ICTp0. MakcuMmansHOe
KOJIMYECTBO OAJTOB B K101 TeMe Kypca — 10.

BapuaHThl TEMATHYECKHX TECTOBBIX 3aJaHUM VIS TEKYLIEro KOHTPOJIs
XuMH4YecKasi TepMOAUHAMHMKA

B TeCTax I10 TEMEC ((XI/IMI/I'-IGCKaSI TepMOJII/IHaMI/IKa))I HepBBIe mIeCThb SajlaHI/Iﬁ OIICHHUBAKTCA B
0,5 6amna, cenpbmMoe — B 1 0ail1, a BOCEMOE, AEBIATOE U IECATOE 3aJaHusI — B 2 Oayia.

Tecer Ne 1

1. Tlpu paccMOTpeHUU XUMUYECKOUN peaKkluu cucmema O3HAYaeT:
a) HCXOJHBIC PearcHThI
0) TPOIYKTHI XUMHUUECKOU peaKIu
B) PEaKIIMOHHBINA COCY/T
I') MCXOJHBIE peareHThl U MPOAYKTHI peakluu

2. TlepBblii 3aK0H (TI€pBOE HAYAI0) TEPMOJMHAMUKY MaTEMaTUYECKH 3aITUChIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)

6) K=R/Na r) AU= Q-W

3. B sK30TepMHUYECKOI peaKIuu:
a) SHTAJBINS PEAKIIMOHHON cucTeMbl noBbiaetcs (AH > 0)
0) TerioBoii a3 dexT peakuuu orpunareneH (Q< 0)
B) DHTAJIBIINS PEaKIIMOHHOU cucTeMbl yMeHblnaercs (AH< 0)
T') IaBJICHHE PEAKIMOHHON CHCTEMBI MOBBIIIACTCS

4. CranmapTHbie TeTUIOBBIC 23PGEKTH MPUHATO 0003HAYATH:

a) AUcr B) Q 103%™
0) AH®298 r) AHct
5. Kakue u3 NpUBEICHHBIX PEAKIIUil SBISIOTCS SHIOTEPMUIECCKUMHU?
a) 1/2 N2+ 3/2 H,=NHjs , AH = — 46 K]]x/mMoib
0) Ho+4/2 0,=H;0, AH = -242 K][x/Monb
B) 1/2 N2+ 1/2 02=NO , AH = 90 K]I>x/Mo01b
r) 1/2 Ho+ 1/2 1= HI, AH = 26 K]I)x/mMo71b

6. Kakasg u3 HamMcaHHBIX HMKE peakIMii OTBe4aeT TeruioTe oOpa3oBaHUs okcuzaa azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?

a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 02 =NO

6) N+ 1/202=NO r) NH3+5/202=2N0O +3 H20
7. Tlpu BocctanoBneHuu 16r okcuaa Meau( || ) Mo peakiuu :

CuO () + C (rpagur) = CU ) + CO (), mornoTusnocs 22 /[ TErIoThI.

OHTanenus 06pa3oBaHus okcuaa Meau ( || ) paBHa:



a) 110 B)220,5

6) -200,5 r)735
8. Husa peakuuun NIiO ) + C (pagun = NI o + CO (). Onpenenure BO3MOXKHOE HarpaBJICHUE
CaMOIIPOU3BOJIBHOTO TEUEHUS PEAKLIMU IIPU CTAaHAAPTHBIX YCIOBUSX U pu TemnepaTtype 627°C.

Bemecto AH®98 (KIIx/MOIB) S°os (Jx/mMop*K)
NiO () 2397 38
C (pagu) 0 5,74
Ni @) 0 29,9
CO (p -110,5 197,4

B otBere ykakure 3HaueHUs sHepruu [mOOca MpW CTaHAAPTHBIX YCIOBHUSX, TPU TeMIEpaType
627°C u TemmepaTypy Hadaja peakuuu

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

9. Kak n3MeHseTcst SHTPOIHS PU Pa3IOKEHUN KapOOHaTa KaJIbIIHs?
a) yBEJIIMYMBAECTCS B) HE YMEHbIIIAETCS
0) yMeHbIIaeTCst T') HE 3HAI0

10. [lanHas peaknus:

2KCl1Os (tB) —=2KCl (1B)+30: (1) AH<O

MO>KET CaMOIIPOU3BOJILHO MPOTEKATh
a) B IPSIMOM HampaBJICHUH B) HE MOXXET MPOTEKATh
0) B 00paTHOM HanpaBJIE€HUU T') HE 3HAaI0

XuMuyeckas KHHETHKA

B Tecrax mo Teme «Xumuueckas KUHETHKA»: MEPBOE, BTOPOE, TPEThE, YETBEPTOE M TISATOE
3ajJaHusa oneHuBaroTca B 0,5 Oata; mecroe, ceApMOE, BOCbMOE, NEBITOEC M AecaToe — B 1 Gami, a
OJMHHAIIAaToe — B 2,5 Oana.

Teer Ne 1

1. Pazpen xumuu, U3ydaromuii CKOPOCTH U MEXaHU3Mbl XUMHYECKUX PEAKIMH, Ha3bIBACTCS
a) XUMHYECKask TePMOANHAMHUKA
0) TepMOXUMHUS
B) XMMHUYECKasi KHHETHKA
2. CkopoCTb XMMHUYECKOW PeaKkIuu — 370 ...
a) BpeMsi, 32 KOTOPOE TOJHOCTBIO PACXOyeTCsl OJTHO M3 UCXOTHBIX BEIIECTB
0) U3MEHEHHE KOJIMYECTBA BELIECTBA PEareHTOB (MJIM MPOIYKTOB) PEAKIMH B €IMHUILY BPEMECHU B
equHuIEe o0BeMa
B) KOJIMYECTBO BEUIECTBA MPOAYKTOB PEAKIIMU K MOMEHTY OKOHYAaHUS PEaKLUH
3. B kakux equHUIAX BBIPAKAETCS CKOPOCTh XUMHUUECKON peakuuu?
a) mosb 11 ¢t
0) 6e3pa3MepHasi BelIMYMHA
B) MOIIB2 C
4. Ot kakux (paKTOPOB 3aBUCUT CKOPOCTh XMMUYECKUX PEaKIINii?
a) OT IPUPOJIbI PEATUPYIOIIHX BELIECTB
0) oT TemIieparypsl
B) OT 00beMa peakIIMOHHOTO cocyaa
5. CocTosiHuE XMMHUYECKOTO PaBHOBECHsI 0OpPATHMBIX IMPOLIECCOB KOJMYECTBEHHO XapaKTEepH3yeTCs

a) PaBHOBECHBIMH KOHIICHTPAILIUSAMH MPOYKTOB PEAKIHH
0) PHeprueil akTUBU3auU
B) KOHCTAHTOM paBHOBECHS



6. Kax 3anuceiBaetcs Beipakenue mist ckopoctu peakiuu 4 NO ) + 6 H2O =4 NH3 () + 5 Oz ()
a) V=K[NOJ*[H20] 6) V=Kk[NH3][O2] B) V =k[NOJ*[H20]°
7. Kak 3anumiercs BeIpakeHUE U1 KOHCTaHTHI paBHOBecus peakuuu A + 2 B = C +D?
a) Ke = [C][D] / [A][B]?
6) K = [C][D]/ [A][B]
B) Kp = [A][B] %/ [C][D]
8. Kakoii oTpe3ok Ha 1uarpaMMe OKa3bIBaeT 3HaYCHHE TETUIOBOTO 3¢ eKTa peakuun?
a)l E 4 .
1
0) 2 2

B) 3 'y
Vs
—y Y

XOJI peaKkiuu

v

9. UYT0 MOXXHO CKa3aTh O PEAKINH, N300pKEHHOW Ha TUarpaMMe K Bompocy 87

a) DK30TePMUYECKash PEaKIIHsI

0) SHIOTEepMHUYECKasT PEAKITUS

B) PEAKITUS OMUCHIBACT COCTOSTHUE PABHOBECHS
10. PaBHOBecue peakuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEIIAeTCs BIEBO.

a) MpHU MOHWKEHUH TEMIIEPaTyphl

0) MpY MOBBIMICHHH TEMITEPATYPhI

B) IIpU MOBBILIEHUU J1aBJICHUS
11. JInsa peakuu Ci) + 2 H 2 () = CH 4 () mpu HEKOTOPO# TeMIiepaType KOHCTaHTa PaBHOBECHST paBHA
0,8. PaBHOBecHast KOHIIEHTpAIIMS BOJOPOa paBHa 1,2 MOb/i1. BeaucanTe NCXOAHYIO KOHIICHTPAIHIO
BOJIOPO/IA.

a) 1,2

0) 3,5

B) 5,0

PacTBopbI

B Ttecrax mo Teme «PacTBOph»: mepBOE 3aJaHUE OICHMBAaeTCcs B 1 0ar, BTOpoe, TPEThE,
YEeTBEPTOE, MATOC M IIECTOE 3a7aHus - B 1,5 0aia; ceibMoe, BOCBMOE, JIEBIATOC M JICCITOE — B
0,5 6amna.

Tect Nel

1. dns ypaBHenus peakiuu Cu SOs + KOH —... cokpallieHHOe HOHHOE YpaBHEHUE 3alUIIeTCs B BUJE
1) 2K*+ S04> = K2S04
2) Cu® + S04 + 2K* + 20H" = Cu(OH)24 + K2S04
3) CuSOs+ 20H" = Cu(OH)2d + S04~
4) Cu? +20H = Cu(OH)24
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 HCIO4 paBHO
11 2)2 3)11 4) 13

4. 1nsa moxasneHust ruponnsa xiaopuaa xpoma (I1I) ciemyer
1) 1mo0aBUTH COJIIHYIO KHCIIOTY
2) 100aBUTH IIEIOYb



3) pa30aBUTH PaCTBOP BOJOM
4) TOBBICUTH TEMIIEPATYPY
5. B pasbaBieHHOM pacTBOpe, MPUTOTOBICHHBIM M3 THUAPOCYIb(daTa Kalbldsi WU BOJIBI, CymMMa
KO3 PHIIMEHTOB B ypaBHEHUU HEOOPATUMOM JUCCOIMAIIMN PACTBOPEHHOTO BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcanata cepeOpa pasna 3,27-107 r/ 100r H2O. Omnpenenure Npou3BENCHUE
pactBopumoctu Ag2Cr04
1)510"2  2)1,16:10°® 3)10,7-10°¢ 4)2,31-10°®
7. MaccoBas 10Ji1 paCTBOPEHHOI'0 BEIIECTBA — 3TO OTHOLLICHUE
1) Macchl BeliecTBa K Macce BOJIbI
2) KOJMYECTBA BEIIECTBA K 00bEMY BOJIBI
3) Macchl BEeHIeCTBa K Macce pacTBopa
4) KoJMyecTBa BEUIECTBAa K 00bEMY pacTBOpa
8. K c1albIM 271€KTpoauTaM OTHOCUTCH ...
1) ruApOKCH aMMOHHS
2) TUIPOKCH] KaJIUs
3)  XJIOpHI KaIbIUs
4) MapraHIoBas KACJIOTa
9. N3BeCTHO, YTO BOJHBIE PACTBOPHI MHOTHX COJE€A MOTYT MMETh IIETOYHYIO WJIM KHUCIYIO CpEeny.
[IprumnHOIi 3TOTO ABIISIETCS ...
1) snekTposu3 coseit
2) IUCTPOTIOPIIMOHUPOBAHUE COJIEH
3) ruapaTHpOBAHHE COJIEH
4) rugponus coneit
10.3nauenune PH unctoii Boasr npu 25°C cocraBiser
N1 2) 7 3)0 4) 10

JAucnepcHble cUCTEMBI

B Ttectax mo teme «JlucmepcHble CHUCTEMbI»: MEPBOE, BTOPOE, TPEThE€ M YETBEPTOE 3a/JaHus
olleHHUBarOTCs B 1 6ajut; maroe u miectoe 3aAanus - B 3 Oaa.

Tect Nel

1.  Vkaxwurte pa3Mepsl YaCTUI] KOJUIOUIHBIX CHCTEM

1) wmenbie 1 M

2)  Goubire 100 HM

3) ot 1 uM g0 100 am
2. Kakue wWOHBI CHOCOOHBI BBI3BATh KOATY/SIHIO KOJUIOMAA, YaCTHILI KOTOPOTO HMMEOT
MOJIOKUTEIBHBIH 3apsin?

1) KaTHOHBI

2)  aHHOHBI

3)  TOJSIPHBIE MOJIEKYJT
3. JInst KaKoro 3JIEKTPOJIUTA MOPOT KOAryJISIiU KOJUTOW/A C MOJOXKHUTELHO 3apsHKCHHON YacTUIICH
JIOJDKEH OBITh HAUMEHBIIIAM?

1)  xmopua Kamus

2) cynbdar Kamus

3) oprodocdar kanus
4.  Murenna 3051 UMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI"} x CI

Kakou QJICKTPOJIMT UT'PACT POJIb NOHHOTO CTa6I/IJ'II/ISaTOpa?

1) xnopun xenesa (111)
2) Boma
3)  TUAPOKCHI Kaus



5. TIlpum B3ammoperictuu 20 ma 0,001H murpara cBunna (lI) ¢ 10 ma 0,02H cynedarta xanus
obpasyercs 3o0nb cynb(dara cBunna (lI). K kakomy s1eKTpody TOJKHBI MEPEMENIATHCS YaCTHIIBI
THCTIEPCHOM (a3l MpH IEKTPOIIH3E?

1) HaxoAATCs B COCTOSHHU JUHAMUYECKOTO PAaBHOBECHS

2) K Karoay

3) kaHomy
6. B nBe konObI HayuTO TIO 50 MJI 30JI THAPOKCHIA Kee3a. [[ist Toro 94ToObl BEI3BATh KOATYIISIIHIO
307151 MOTpeboBaAIOCH T00aBUTH: B epByto — 5,3 Mt 1H pactBopa xmopuaa kanust; B Apyryro — 18,7 mu
0,001H pacrBopa docdara Harpus. Berauciure mopor Koaryasiuy Kaxa0ro JIeKTPOJINTA.

OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE MpPpouECChI

B Tectax mo teme «OKHCIMTETHLHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOE U MMATOE 3a7aHusl onieHnBatoTcs B 0,5 6anna; mectoe — B 1 0ami; cenbMoe U BOCbMOE — B 2
Oama, a IeBATOE — B 2,5 OaJIOB.

TecT Ne 1

1. OxucnuTeNnp — 3TO aTOM, MOJIEKYJIa UJIA UOH, KOTOPHIH ...
1) yBeaHUYHBAET CBOIO CTEIEHDb OKHUCIICHUS
2) IPUHUMAET JIICKTPOHBI
3) oTaaeT CBOM AIEKTPOHBI
2. IIponiecc BOCCTaHOBJIEHUSI UMEET MECTO B Cllydae, KOrja ...
1) HeiTpanbHbIe aTOMBI TIPEBPAIAIOTCS B TIOJI0KHTEITBHO-3aPSHKEHHBIC HOHBI
2) TOJIOKUTEIBHBIN 3apsi]] HOHA YMEHBIIACTCS
3) oTpHIaTENbHBIN 3aps1 HOHA YBEITUIMBACTCS
3. U3 npencraBieHHbIX HUKE peakuuil kK OBP nucnponopiuoHUpoBaHUs TPUHAITICHKUT ...
1) S+ 2HNO3s = H2SO4 + 2NO
2) 2H202 = 2H20 + O3
3) Mg + S =MgS
4. K BOCCTaHOBUTENSAM OTHOCSTCH ...
1)  mertamwibl, BOJOPO, YIIepoT
2)  aKTHBHbBIC HEMETAJLIbI
3)  DIEeMEHTHI, HaXOIAIIUECS B CPEIHEH YaCTH MEPUONICCKON CHCTEMBI
5. CreneHu OKHCIICHHUS KUCIIOPO/Ia a) B BOZIE U 0) B TIEPOKCHUJIE BOJIOPOIa COOTBETCTBEHHO PaBHHI ...
1) a)-2;6)-2
2) a)—2;6)+2
3) a)-2;6)-1
6. [lepmanranat xanus B OBP, nporekaromux B KUCIOH cpejie, BOCCTAHABIMBAETCS [IO ...
1)  karmona Mn?*
2)  manrasat-moHa MnO4%—
3)  oxcmma mapranmna (1) MnO
7. B peakmuu, nporekatonieir mo cxeme CraSz + KNOz = KoCrOs + KSOs + NO oxucneHuro
MO/IBEPraroTCsl CIEAYIONINE SJIEMEHTHI ...
1)  a3oTu cepa
2)  cepau Xpom
3)  XpoM M a30T
8. Cymma k03¢ pUIIMEeHTOB B peakiuu, MpuBeaeHHOH B Boripoce No 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 durtuenton B peakimn KMNnOs + HCloun, = ... paBHa
1) 30 2) 26 3) 35

3JICKTpOXI/IMI/I'-leCKI/Ie CHCTEMBI



B Tecrax mo TemMe «DIEKTPOXMMHUYECKHE CHCTEMBI»: TIEPBOE, BTOPOE M IMATOC 3aJaHUS
OIICHUBAIOTCS B 1 OaJut; TpeThe U 4eTBepTOe 3aanusi— B 1,5 Gaia; mectoe u ceapbMoe — B 2 6aia.

Tect Nel

1. DNEKTPOIHBIN MOTEHIIMAT ONPEICIISIOT 0 YPABHEHHUIO ...

1) Hepsrcra

2) MenneneeBa-Knaneiipona

3) bonprumana

4) Appennyca
2. Paccunraiite DJIC ramsBanmyeckoro siementa MQ|IMgSO4||CuSO4|/Cu mtpu craHmapTHBIX
YCIIOBHSIX

1) -2,03

2) -2,71

3) 2,71

4) 0,81
3. Kaxue mpoaykTel 00pa3yroTcs Ha KaToJie TP AJIEKTPOJIU3€E pacTBOpa HUTpaTta cepedpa’?

1) BOJIOPO/JT

2) cepedpo

3) a30THas KUCIIOTa

4) KHCIIOPOJI
4. VYkaxkute cyMmy KO3 UIIMEHTOB B YpaBHEHUH 3JIEKTpOJIn3a pactBopa Hurpara meau (I1)

1) 12

2) 11

3) 10

4) 8
5. Kakas ©3 mOpUBEACHHBIX  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMM  MpOTEeKaeT
CaMOIIPOU3BOJILHO B MPSMOM HaIlpaBIeHUN?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI + Cu —...
6. Boruricnute Maccy LMHKA, TMOJIYYEHHOTO TMPH DJIEKTPOoJu3e cyiabdara LIUHKA, KOTOPBIN
npoBoIuiu B TeueHue 20 cek mpu cuje Toka 1A

1) 2,1-10*

2) 0,05

3) 0,013

4) 6,7-107
7. [IpuBeaute cXeMbl DJIEKTPOJIHBIX TMPOLIECCOB U MOJEKYISIPHOE YpaBHEHHUE pEaKIIUu,

MPOTEKAIOIIEeH MPH 3JIEKTPOXUMHUECKON KOppo3uH TanbBaHomapel Zn|Mg B cepHokucioi cpene. B
OTBETE YKKUTE CYMMY KOA(PGDHUIIUEHTOB B MOJIEKYJISIPHOM YPaBHEHHH.

1) 6
2) 5
3 4
4 8

BHeay,[[I/ITOpHaH CaMOCTOATCIIbHAA pa60Ta 06yqa}01u1/1xc;{ OCYHICCTBJIACTCA B BUJAC U3YUCHUSA
JIUTEPATYyphl MO COOTBETCTBYHOLIEMY pa3JCily C npopa60TI<0171 MaTrepuaia, 0(1)0pMJ'IeHI/I}I OTYCTOB IIO
J'Ia60paTOpHI>IM pa60TaM Y BBHINIOJTHEHUS JOMAIIHUX 3aJaHMH.

BapuaHThl TEeMATHYECKUX JOMAIIHUX 3aJaHUI /151 BHEAYIMTOPHON CaMOCTOATEJIbHOI padoThI
CTYJEHTOB 110 TeMaM

JlomamHee 3agague Ne 1
no TeMe «XMMHYeCKasi TEPMOJIMHAMHUKA)




B nomainHem 3amaHuu 1Mo TeMe «XUMHUYECKas TEPMOIMHAMHUKA»: MepBasi 3a/iaua OI[CHHUBACTCS B
2,5 6amna; Bropast — B 1,5 6amna; Tpeths — B 1 6a.

3azaga Nel

Jns peakuuu CHy )y + CO2 ) = 2 CO ) + 2 Hy v onpenennte BO3MOXKHOE HalpaBiIeHUE
CaMOTPOU3BOILHOTO TEUEHHS PEAKIUU MPU CTAHAAPTHBIX yCIOBUAX 1 Tipu Temmepatype T = 927 °C,
€CJIN TeII0BOM 3(h(EKT peakuuu 10 3alaHHON TeMIIepaTypbl HE U3MEHUTCS. YKaKUTE: a) BBIACIACTCS
WIK TOTJOUIaeTcsd AHEPrus B XOJ€ peakuuy; O) MNPUYMHY HaMJIEHHOTO W3MEHEHMsI SHTPOIIUU.
Paccunraiite TeMiiepaTypy Hadajga peaKLuu.

3azaya No2

Boeruucnure Terosort adpdext peakuun: CaCz ) + 2 H2Or) = Ca(OH)2 ) + C2H2 (1), mosb3ysch
CTaHJIaPTHBIMU TEIIOTaMU 00pa30BaHUs pearupyromux BemecTB. CKONIbKO TEMIOThl BHIACTUTCS WU
MOTJIOTUTCS Tipu oOpa3oanuu 2,24 1 CoHo?

3azaua Ne3

[To TepMOXUMUYECKUM YpaBHEHUSIM pAaCCUUTANTE TEIIOBON 3P (HEKT peaKiuu:
Ho iy + CO2 () = CO () + H2 O TepmoxuMuueckue ypaBHEHUS:

a) Ho ) +7% O2 ) = H20 (), AH =-241,9 x]Ix;

6)2CO ) +O20) =2 CO2 (), AH =-566,2 /I k.

JlomainuHee 3aganue Ne 2
10 TEME «XI/IMI/I‘ICCKaH KHHETUKA»

B nomamneMm 3amanuu mo teme «XUMUYECKash KMHETHKa»: MepBas 3ajadya oleHuBaercd B 1,5
Oanna; BTopas — B 0,5 Gayta; TpeThs, yeTBepTas u msaTas — B 1 Ga.

3amaya Nel
Peakuust mpotekaer no ypaBHenuto: Oz ) +2 CO y = 2 CO2 (). HayanbHble KOHIIEHTpalUu
pearupyromux BemecTtB paBHbl: [O2] = 1,2 monw/n, [COJ= 0,8 mosb/1. Bo cKOIbKO pa3 W3MEHHUTCS
CKOpOCTh MIpsIMOW peakiuu, korna mnpopearupyeT 30% CO? Bo CkonbKO pa3 M3MEHSTCS CKOPOCTH
MPUMOU U 0OpaTHOM peakluu, ecliu YBEJIUUUTh JaBJICHUE B CUCTEME B JIBa pa3a?
3agaua Ne2
IIpu Temneparype 40 °C HexoTopoe KOJIMYECTBO BEIIECTBA BCTYMAeT B PEAKIHIO 3a 20MHUH.
Paccuuraiite Bpemsi, HpU KOTOPOM 3TO K€ KOJUYECTBO BEIIECTBA BCTYNHT B PEAKLUUIO IMpU
temnepatype 200 °C, eciu TemmepaTypHbIii K03(D(HIMEHT CKOPOCTH peakIuy paBeH 2. Bo cKoJbKo
pa3 UBMEHUTCS MIPU STOM CKOPOCTh peakiuu?
3anaya Ne3
Haiigute HayanbHble KOHIIEHTPALUKA UCXOAHBIX BEIECTB M KOHCTAHTY PABHOBECHS PEAKIINH:
Fe @ + H20 o = FeO () + Ha (1), ecniu paBHOBECHbIE KOHIIEHTPALMU PEarupyroluX BEIIeCTB PaBHbI:
[H20]=0,3moumb/11, [Hz2] = 0,4 Mmonb/m.
3ayaya Ne4
Jns peakunonnou cucreMbl: CO ¢y + H20 ) = CO2 n + H2 (7 HavanpHble KOHUEHTpaLU
pasusbl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/n1. OnpeaenuTe KOHIIEHTPAIIMU BCEX BEIIECTB B MOMEHT
paBHOBECHS], €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHIIEHTpAllMK PEareHTOB KOHCTAHTHI PABHOBECUS CIEAYIOIINX PEAKIIUNA:
N2 + 3 Hor) = 2 NH3(n, AH =-92,2 xJTx;
CO2r) + Cy =2 COr), AH = +160,5 x/Ix;
COq) + H20r) = CO2 (n + Hor), AH = -41,1 xJIxk.
VYkaxuTe HampaBlIEHUE CMEIICHUS XUMUYECKOTO PABHOBECHUS ATHX PEAKIUi: a) IPU MOHKSHUN
TEMIEPaTyphbl, €CIH JaBJICHHE MOCTOSHHO, 0) TMpH TMOBBIIICHUM JABJICHHS, €CIH TeMIeparypa
MOCTOSTHHA.

JlomalnHee 3aganue Ne 3




Imo TeMe «PaCTBOPBI»

B JOMAaIIHEM 3aJlaHUU 110 TEMC ((PaCTBOpLI)): HepBaH, BTOpaSI, TpeTBSI n TITad 3aJa4u
orieHnBaercs B 1 6amr; yerBepras u mectas — B 0,5 6amna.

3amaua Nel
B xakom o0weme BojibI ciieayer pactBoputh 135r SNClz mis monydenus 3M pactBopa xiopuaa

osiosa (1) ¢ mnotHOCTRIO P = 1,405 r/™MA?

Paccuuraiite: a) maccoByr0 JOJI0O BEHIECTBA B PacTBOpE; 0) MOJSPHYIO KOHIICHTPAIUIO
SKBUBAJICHTA; B) MOJSUIBHOCTD; T') TUTP; J) MOJBHYIO JIOJIO BEIIECTBA B pacTBOPE.

3amaua Ne2

3aKoHYHUTE MOJICKYJIAPHBIC W  HAIUMIIHUTE COKpPAUICHHBIC HWOHHBIC YPAaBHCHUA peaKHI/If/'I
B3aI/IMO)I€I\/’ICTBI/I$I CICOYIOINUX BCUICCTB!:

HBr + NaOH —

AgNO3 + HoS —

MgCl; + KOH —

CaF,; + HCl —

Sb(OH)3 + H2SOs —

Sb(OH)3 + NaOH —

3agaya Ne3

CocraBbTe 0 1Ba MOJIEKYJISIPHBIX YPABHEHUS PEAKIUN K CIEYIOIINM HOHHBIM:

Ba?* + CrOs> — BaCrOy;

NHs* + OH — NH4OH;

ZnS + 2H" — Zn** + H.S

3agaua Ned
Brranciure pH 0,05M pactBopa cepHOI KUCTOTHI.

3amaya Ned

Kakue u3 caemyromux coseit moaseprarorcs ruapoiansy: NaSiOs. Cu(NOz).. KBr? CocraBbte
WMOHHBIE U MOJIEKYJSIpHbIE YpaBHEHHUS TUIAPOJIM3a COOTBETCTBYOImUX coyielf. Kakoe 3nauenue pH (<
WUIU> 7) UMEIOT PacTBOPBI 3TUX COJieh?

3agaua Neb

Haiinure npoussenenune pactsopumoctr PbClz, eciu B 200 Mt Boasl pactBopsieTcst 2,17 T 3T0T0
COETMHEHMUSI.

JlomamHee 3aganue Ne 4
1o TeMe «OKMCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE MPOLECCHD)

B nomammuem 3amanuu 1o TemMe «OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIC IPOILIECCH): IepBas
3a/1aya orieHuBaercs B 1,5 6aia; BTopas — B 2,5 6ayia; Tpeths — B 1 Ga.

3agaua Nel
[Tonbeputre koOd(hGUIMEHTHI B YpaBHEHUSX OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.

VYKaxuTe TUI KOKJIOU PEaKIUU.

PaccunraiiTe SHEKTPOABMKYIIYIO CHIY M ONPEIEIUTE HANpaBICHUE CaMOIPOU3BOJILHOTO
MPOTEKaHUsI TEPBOM pPEAKIUU TMPU CTAHIAPTHBIX YCIOBUSX, HCIOJb3ysd 3HAYEHUS OKHCIUTEIbHO-
BOCCTAHOBHTEJIBHEIX ITOTCHIIHAJIOB:

HJ + H3POs — Jo + H3PO3; + H20

HNO, — HNOs + NO + H20

H[AuCls] + H202 + NaOH — Au + NaCl + Oz + H20

NHsReOs + H, — Re + NHsz + H20O

KBrO — Oz + KBr

3amaya Ne2

CocraBbTe ypaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUI:



KMnO4 + NaNO2 + H,O —

NaCrO2 + H202 + NaOH —

Bi(OH)s + NaxS:0g + NaOH —

BiO3 + C —

Mg + HNO3 (pass) —

3ajgaya Ne3

Jlausl nBe oxucaurenbHO-BoccTaHoBuTenbHbIe mapel: KNOz, KNOsz; u Pb(NOs)2, PbOo.
[Tonp3ysick TaOMUIEH CTaHAAPTHBIX OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX ITOTCHIIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHON peakunu B ykazaHHoi cpexe (HNOgz). Paccumraiite 3HaueHue
BIEKTPOABHKYIIEH CHIIbI PEAKIUH.

JlomalnHee 3aganue Ne 5
1o TeMe «IJeKTPOXMMHUYECKHE CHCTEMbD»

B nmomarraeM 3aiaHuu 10 TeMe «DJIEKTPOXUMUYIESCKIE CHCTEMBI»: TTepBasi 3a7a4a OI[CHHBACTCS B
1 6amt; BTOpas — B 1,5 Ganna; Tpeths — B 2,5 Oasia.

3amgauga Nel
CocTaBbTe JJIGKTPOHHO-UOHHBIC YPaBHEHHS JJICKTPOJHBIX TIPOIECCOB M  MOJICKYIIIPHOE

ypaBHEHHE TOKOOOpa3yrolel peakiuu, MpoTeKarouleil npu padoTe rajlbBaHUYECKOTO 3JIEMEHTa
Co/Co(NO3)2 // AI(NO3)3/Al. Paccuuraiite DJIC (E) ranbBaHU4ecKoro sjeMeHTa MPH CTAHAAPTHBIX
YCIIOBUSX.

[IpuHsaB mOTEHIMAT aHOJAa PaBHBIM CTAHIAPTHOMY 3HAYEHHUIO, PACCUMTANTE KOHIICHTPAIHIO
KaTHOHOB MeETajula B KarOAHOM pacTtBope, npu KoTopol OJIC raapBaHHYECKOrO JJIEMEHTA
yMenbIuTca Ha 0,02B.

3agaya Ne2

[IpuBeaute cxembl DJIEKTPOJHBIX MPOLECCOB M  MOJEKYJISpHbIE YpaBHEHUS PEaKIIHA,
MIPOTEKAIOIINX MPH SJIEKTPOXUMHUYECKON Koppo3uu ranbpBanomapsl Co/Ni: a) B kucnoit cpeae; 6) BO
BIIQYKHOM BO3/TyXe€.

Omnpenenure yObUTh MAacchl aHOJA TPH KOPPO3UHU B KUCIOUM cpene 3a 20 MHUH, €ClIM CKOPOCTh
koppo3suu coctaBuia 0,01 r/q.

3amaya Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS DJEKTPOJIHBIX IPOLIECCOB (aHOJ HHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE peaKuu, MPOUCXOAAIICH MPHU dIEKTPOIU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOs4.

Boruncnurte (aktuueckoe KOJIMUECTBO METallla, MOJIYYEHHOTO Ha KaToJle MPH JIIEKTPOJIU3e
Co(NO3)2, eciut 37eKTPOIIH3 TPOBOAMIM B TeueHHH | 4. BrIxoa MeTaiuia o ToKy coctaBui 85%.

VYkaxuTe BO3MOXKHBIEC TPUUMHBI YMEHBIIIEHUS BBIX0/1a METAJIA 10 CPABHEHUIO C PACUETHBIM.

BapuaHnTt nomamHeil KOHTPOJbLHOH PadoThI

BAPUAHT Ne 1

TEMA 3AJAHUE
3aganme 1. OKOHYAHME OSIEKTPOHHOH (OPMYIHI ....68%6p. Vkaxute
IIOJIO)KEHUE DJIEMEHTA B NEPUOAMYECKOM CHUCTEME: IEpUOJ, Tpymy,
Tema 1. HOJrpynny, Ha3BaTh 3neMeHT. CocTaBbTe AIEKTPOHHYIO (opMyly aToMa
Ilepuonnueckas JJIEMEHTA. YKaXHUTE JJIEKTPOHHOE CEMEWCTBO, METAI WJIM HEMETalll.
cucrema 3j1eMeHTOB | COCTaBbTE€  3JIEKTPOHHO-Tpaduueckylo  GopMyday JUii  YKa3aHHBIX
CTPOCHHME aTOMa JIEKTPOHOB B HOPMAJILHOM COCTOSIHUU.
3apanme 2. VYka3arb Bce KBAHTOBBIE 4YHMCHIA [UId DJIEKTPOHOB,
OTBEYAIOIIMX CiIeyIolIel sneKkTponHoit Gopmyre 5p°
Tema 2. 3ananune. CocTaBbTe YpaBHEHHUsI peaklui, IPU IOMOIIH KOTOPBIX MOYKHO




KuciaoTrHo-ocHOBHBIE
CBOMCTBA BelECTB

OCYIICCTBUTD CIICAYIOIIHEC ITPCBPALICHUA
Zn — Zn0O — ZnCl, - Zn(OH)>—Naz[Zn(OH)4]

Bamanme 1. Jlns peaxiun FesOsx) + Hor = 3FeOk) + HoOr) ompenenmte
BO3MO)KHOE ~HAIPABJICHHE CAMOIPOM3BOJILHOTO TEUCHUSI PEAaKIUU  IpU
CTAaHJAPTHBIX YCIOBMAX M mpH TemmepaType t =1227°C, ecim Termosoii

Tema 3. addekr 110 3amaHHO# TeMITepaTyphl He U3MEHHTCS.
Xumnyeckasi VYKaxuTe: a) BBIICISETCS WM TOTJIONIACTCS SHEPrUsl B XOJE pEakuyu; O)
TePMOAMHAMHKA NPUYMHY HAWJACHHOTO W3MEHEHMs SHTpOIMH. Paccuuraiite temmieparypy, Npu
KOTOPO# YCTaHABIIMBACTCS PABHOBECHE 1 TIPOHCXOUT cMeHa 3Haka AG.
Bananue 2. Bormciure TerioBodt ekt peaximu 3FesOxx) + 8Alk) =
4ALOsK) + 9Few), MONB3ySCh CTAHAAPTHBIMH SHTAIBIHMAMH OOpa30BaHIs
pearupyronmx BemiectB (mpuwiokeHue 3). CKOJBKO TEIIOTHl BBIACIUTCS
(mornoturcs) npu 00pa3oBaHKU BellecTBa F€ B kosmyectse 56 r?
3ananue 1. TemneparypHblii ko3dduuueHt peakinuu paseH 2,5. Kak
Tema 4. W3MEHMUTCS CKOPOCTh PEaKLMU: a) IPU MOBBIILIEHUU TeMneparypsl oT 60
XHUMHYecKas 1o 100°C; 6) npu oxnaxaeHuu peakuuoHHol cmecu ot 50 o 30°C?
KHHETUKA U Zapanue 2. [t oopaTumoii peakuu FesOsx) + Hory = 3FeOx) + H2Or
XHMHYeCKoe 3aMUIIATE BRIpayKeHHe KOHCTaHThI paBHOBecus: AH®, kJlx =+ 69,8.
paBHOBecHe [TpetoxnuTe crmocoOb! YBETMYSHUSI KOHIICHTPAITUH MTPOIYKTOB PEAKITHH.

Tema S. PacTtBopsI

3apanmue 1. B 180 mu Bozsl pactBopeHo 20 r cynabdara mapraniia.
[Momyuwmcst pactBop mioTHOCTHIO 1,101 r/Mit. Beraucnure MomsipHyto,
HOPMaJTbHYIO, MOJISTTFHYIO KOHIIEHTPAIIUU U MACCOBYIO JIOJIO
PacTBOPEHHOTO BEIECTBA.
3apanue 2. CocTaBbTE€ MOJIEKYJISIPHBIE 1 HOHHO-MOJIEKYJISIPHBIE
YpaBHEHUS PEAKIIMN B3aUMOJICUCTBUS B PACTBOPAX MEKIY:

Bi2(SO4)3 u NaOH,; FeCls u HS;

NH4OH u MnCly; H2SO4 u Ba(OH)o..
3ananue 3. CocraBbT€ HOHHO-MOJIEKYJISIDHBIE UM MOJIEKYJISIPHBIE
ypaBHeHus ruapoiusa cojeir NaxSiOs, SbCls, Rb2SO4. Kakoe 3naucHme
pH (>7, <7) uMeroT pacTBOPHI 3TUX COJIeh?

Tema 6.
OKHCIUTETbHO-
BOCCTAHOBHTEJIbHDbIE
CBOMCTBa BeIIECTB

3apanue. MeTo10M 3JIEKTPOHHOTO OanaHca noaoepute Kod3PpUIMeHTH B
YpaBHEHUSX, YKOKHUTE OKUCIIUTEIb U BOCCTAHOBUTEIIb, HAIUIIIUTE
AJICKTPOHHBIC YPABHEHUS MTPOIIECCOB OKUCIICHUS W BOCCTAHOBIICHUS
H3POs + KMnO4 + H2S04 = H3PO4 + MNSO4 + K2SO4 + H20

CuSO4 + H3PO2 + H2O = CuH + H3PO4 + H2SO4

Tema 7.
JIEKTPOXMMHYECKHUe
CHCTEMBI

3apanme 1. J[1s ranpBaHMUECKOTO 3JIEMEHTa, 00Pa30BaHHOTO
IUTACTUHAMU U3 METaJJIOB

Zn u AgQ, IOrpyXeHHbIX B PaCTBOPBI UX COJIEH C KOHIEHTpalueil HOHOB
METaJIOB

A™ =0,01 u B™ =0,05

1) cocTaBbTE CXeMy rajibBAHUYECKOTO AJICMEHTA,;

2) HaNUIIUTE YPaBHEHHUS JIEKTPOIHBIX MIPOLIECCOB U TOKOOOpa3yoIeit
peaxuy;

3) paccuuTaiiTe HNEKTPOABIKYIILYIO CHIY TalbBAHUUECKOTO JIEMEHTA.
3ananue 2. CocTaBbTe YpaBHEHUS HIIEKTPOAHBIX MPOLIECCOB (aHOA
UHEPTHBIN) U MOJIEKYJIIPHOE YPaBHEHHUE peaKIiH, IPOXOoIAIlel Ipu
ANIEKTPOJIN3E PacIliaBa MK pacTBopa siekrponura pacias CaClz .
Brruncnure Maccy MeTasula BbIIAEIUBILIETOCS Ha KaToOJE, €CIH
9JIEKTPOJIMU3 MPOBOAMIH Mpu cuite Toka A =10,0. B TeueHue Bpemenu = 2,5
4.Bbixoz meraia o Toky Br cocraBun  98%.

3ananue 3. CocTraBbTe ypaBHEHHS 3JIEKTPOIHBIX MPOLIECCOB U
MOJIEKYJISIPHOE YPAaBHEHHE pEAKLMH, IPOTEKAIOIIEH ITPU
ANMEKTPOXMUMHUYECKOW KOPPO3HHK rabBaHonapsl: Pb - Sn

a) B KHUCIIOM cpeJie;




\ 0) B arMocdepe BIaKHOTO BO3AyXa.

oakwnE

KOHTpOJIBHLIe BOIIPOCHI IO TEMaM
KOHTpOJIbeIe BOIIPOCHI IO TEME «XumMuueckas TEPMOAUHAMHUKA»

OCHOBBI XMUMHUYECKOMN TEPMOIMHAMUKU: IOHSITUE CUCTEMBI, BUIbI CUCTEM.

TepmoanHamMuyeckue napaMmeTpsl U QYHKLINUN COCTOSIHUSL CUCTEMBI.

Buyrpennsis sneprus. Pabota. Temora.

[lepBrlii 3aKOH TEPMOJUHAMUKY (BBIBOJ).

OHTanbnus Kak (PyHKIMS COCTOSIHUS CUCTEMBL. DHTaJIbIUS 00pa30BaHUs BELECTBA.

TemoBoil >pdext xumuyeckoil peakuuu. DPakTOpbl, BIUAOLIME HA TEIIOBOM 3PPexT

XUMHYECKON PEAKIUU.

7.
8.
9.

10.
11.
12.
13.

BoOoooo~NoGaR~wWNE

1.
2.

0.
11.
12.
13.
14.
15.
16.
17.

Tepmoxumus. 3akoH ['ecca.

CnencrBus u3 3akoHa ['ecca.

DHTponus KaK (YHKIUS COCTOSIHUS CHUCTEMBI.

BTopoi1 3ak0H TepMOAMHAMUKH.

Tpernii 3aKOH TEPMOINHAMHUKH.

Ouneprus ['ub6ca.

Hanpasnenne caMmonpou3BOJILHOTO MPOTEKAHHSI XUMUYECKUX PEAKIIUMA.

KOHTpOJIbele BOIIPOCHI IO TEME «XuMHYecKass KHHETHKA»

Xumuaeckasi KWHETHKA. CKOPOCTh XUMHYECKOW PEAKIIMA M METOJIBI €€ PEryTUPOBaHUSI.
Brustaue xoHIIEHTpaIuy Ha CKOPOCTh XMMHUYECKOM PeaKIuu (3aKOH JEHCTBYIOIINX Macce).
Brustaue Temnepatypbl Ha CKOpOCTh XuMHUUYecKoi peakiuu. [Ipasmno Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

DHeprus akTUBaLMKU. Y paBHEHHE AppeHHyca.

Teopust mepexoAHOT0 KOMIUIEKCA. JHEPreTUYECKas Juarpamma.

Kpuas Maxkcenna — bonbimana. HepreTudeckuii 6apnep.

Karanutnueckue cucremsl.

Biusiaue xaranuzaropa Ha CKOPOCTh XUMHYECKOM PEaKLIUH.

['oMOreHHBIi ¥ TeTepOreHHbI KaTaus.

KonebatenbHble peakiuu.

Xumuyeckoe paBHoBecHe. OOpaTuMble 1 HEOOpPATUMBbIE pEaKLUU.

KoncTanTa XuMHUY€CKOrOo paBHOBECHSL.

Cwmenenue xumudeckoro pasaosecust. [Ipunnun Jle—Illarenbe.

Biusinue koHUEHTpaluu, 1aBJIeHUs U TeEMIIEpaTyphl.

@da30Bble PABHOBECHSL.

@dazoBble AUarpaMmsbl 1Jis OJHOKOMIIOHEHTHBIX CHCTEM.

KonTpoabHbie Bonpockl o Teme «PacTBopbD»

Ilonsatue pacTBopa. PaCTBOPI/IMOCTB BCIICCTBA. PaCTBOpI/IMOCTL rasa.
PaCTBOpH. Cnoco0Obl BBIPAKCHUS KOHLCHTpAIIUU PACTBOPOB (MaCCOBaﬂ JA0JId, MOJIIpHasa

KOHICHTpalud, MOJIIpHAass KOHUCHTPpAIWA 35KBUBAJICHTA, MOJIbHAA I0JIA, TI/ITp).

3. KomnuratuBHele cBOWCTBA pacTBOPOB. M ieanbHbIil pacTBOpP.

4.  3akonsl Payns: | (ronomerpuueckuil) u |l (30ynarockonuueckuii 1 KpHOCKOUYECKUN).

5. OcmMmoc. OcmoTtuueckoe napieHne. CxeMa 0CMOMETPA.

6. KucnoTrHo-oCHOBHBIE B3aUMOJICHCTBHUS BEILIECTB.

7.  VouHas TeopHsl KUCIOT U OCHOBaHUH AppeHuyca. OCHOBHbIC MOHATUS U TOJOXKEHUS TEOPUU
Appennyca.

8.  Jluccoumanms KHUCIOT, OCHOBAaHMM M COJiell ¢ TOYKM 3pEHUST HOHHOW TeopuH AppeHuyca
(mpumepsl).

9.  Crenensb auccouuanuu. CHUibHbIE U cIa0ble AEKTPOJIUTHI.



10. ducconmanus cnadbix >nekTpoanuToB. KoHcTanTa aucconmanum.

11. 3axon pazbaBnenus OcTBanbia.

12. Peakiuu MOHHOTO 0OMEHA MEXYy EKTPOJIUTAMU (Ha MpUMEpe peakmuii oopa3zoBaHus ci1aboro
JIEKTPOJINTA, OCAJKa U raza).

13. TIpousBeneHue pacCTBOPUMOCTH.

14. HonHoe npousBeneHue BOAbl. BonopoHbIi U r’UAPOKCUIBHBIN OKA3aTENN.

15. T'maponus cozneil. TUbI TUIPOIN3a COJIEH.

16. KonmuecTBeHHBIE XapaKTEPUCTUKHU MPOIIECcca THAPOIIN3a.

17. ®akTopsl, BIUSIONIME HA MPOIECC THAPOIIN3A.

KOHTpOJILHbIe BOIIPOCHI IO TEME «I[ncnepcnble CHUCTEMbBI»

I'eTeporennsie cmecu. JucnepcHble CHCTEMBI.
HucnepcHocth. Knnaccudukanum AucnepcHbIX CUCTEM.
Konnounnsie pactBopsl. JInoguiibHbie n 110(0oOHBIE KOJUIOUIDI.
CriocoObl 1oTyueHus: KOJUIOUIHBIX PACTBOPOB.
CrtpoeHnune KOJUIOUHBIX YaCTHII.
[IpaBuno ®asuca — [Ieckosa.
Y CTONYMBOCTD KOJUTOUAHBIX CUCTeM. CTaOMIH3aTOPHI.
Koarymsiuust muo¢uibHbIX U 1M0(OOHBIX KOJIOUIOB.
CenuMeHTaNUsT KOJUIOUIOB.
0. Koarynsimus KOJUIOMIHBIX PACTBOPOB JIEKTPOJIUTAMHU.
1. Tlpasuno llynene — lapau. Koarymupyroras cmocoOHOCTS.
12.  OnTudeckue CBONCTBA KOJIJIOUTHBIX PACTBOPOB.
13. DnexkTpuyeckure CBONCTBA KOJUIOWIHBIX PACTBOPOB.

REBOooo~NoOR~wNE

KonTpoabHbie Bonpochl 110 TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OcHOBHbBIE IOHATHS TEOPUU OKUCITUTEIILHO-BOCCTAHOBUTENBHBIX PEAKLIUH.
OKHCAUTENBEHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BEILIECTB.

Bakueiiniie okUCIUTENU 1 BOCCTAHOBUTEIIH.

Tunsl OKUCIUTENHHO-BOCCTAHOBUTENIBHBIX PEAKIHH (IPUMEPHI).
OKHUCAUTENBEHO-BOCCTAHOBUTEIBHBINA MOTEHIIUAT.

VYpaBuenue Hepucra.

CocraBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.
HanpaBiienne OKUCIUTENHHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

NG~ WNE

KoHTposbHbIE BONIPOCHI 10 TeMe «JIeKTPOXUMUYECKHE CUCTEMbD

DNeKTpoOXUMHUYEeCKUe cucTeMbl. Kimaccuukamus 3JIeKTpOXUMUYECKUX TIPOIIECCOB.
DIJIEKTPOXUMHUYECKHUE TTPOIIECCHI, TPOTEKAIOIINE HA TPaHULIE pa3jiesia «METaJLJI — PacTBOP».
l"anpBannueckuii dnemeHT Jlanmamsa — Skoowu.

DIEKTPOABMKYIIAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.

N3mepeHune JIIEKTPOAHBIX MOTEHUHMAIOB. Pan craHgapTHBIX 3JIEKTPOIHBIX MOTEHIMAJOB.
CBOI/ICTBa METAJUIOB B COOTBETCTBUU C UX MOJIOKEHUEM B PsAlY HAIIPSKECHUIM.

6. VYpasnenue HepHcra.

7.  DIeKTpoau3 pacIjaBoB M pacTBOPOB. KaToaHbIE 1 aHOIHBIE MPOIIECCHI.

8. O6bvenunenHbIi 3akoH Dapages. BeIxo1 1o TOKY.

9.  Koppo3us metamnos. Knaccudukaius KOppo3nOHHBIX IPOIECCOB.

10. Xwumudeckast KOppPO3HsL.

11. DnexTpoxuMHuecKas KOpposus. AHOIHOE OKHCIIEHHE MeTaljla M KaTOJIHOE BOCCTAaHOBIICHHE
OKUCITATEIS.

12. Tlpumepsl KOPpO3UHU B KUCIOU Cpeaie U aTMOCHEPHOI KOPPO3ZHH.

AR A



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

CkopocTb KOppO3uH.

3ammTa METajuioB OT KOPPO3HUHU.

3alUTHBIE TOKPHITHUS.

DNEKTPOXUMHYECKHUE CIIOCOOBI 3aLUTHI OT KOPPO3UU METAILIOB.
XUMHUUYECKME UCTOYHHUKHU TOKA. | aIbBAaHUYECKUI IIEMEHT.
XUMHUYECKNE UCTOYHUKHU TOKA. AKKYMYJISTOPBI.

XUMHUYECKHE UCTOYHUKH TOKA. TOIIMBHBIE JIEMEHTBHI.

7. OueHo4YHbIe CPeACTBA /1JIsl IPOBeJAeHUSs POMEKYTOYHOM aTTeCTAlNU
[IpomexyTrouHass  aTTecTalds UMEET  LEJIbI0  OINpPENeIHUTh
3aIIaHUPOBAHHBIX PE3yIbTaTOB OOYUEHUS MO TUCITUILIMHE 32 OTPeAeNICHHBINA MePHO] 00ydeHUs.

a) Ilnanmpyemblie pe3yJbTarbl O00y4eHHMsI MW OLICHOYHBIC CpPeACTBA JJIsi NMPOBeICHHS

NMPOMEKYTOYHOM ATTEeCTALIUM:

IMTPUJIOKEHUE 2

JOCTHXKCHU A
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OIIK-3: CnocofeH MpUMEHSTh COOTBETCTBYIOIIUK (PH3MKO-MAaTEeMAaTUYECKUN aImapaTr, METOJbl aHAIM3a W MOJEIUPOBAHUS, TEOPETUYECKOTO U
SKCHEPUMEHTAJILHOTO UCCIIEI0BAHNUS IPU PELIEHUH NPo(ECCHOHAIbHBIX 3a/1a4

OIIK-3.1

Hcnonb3yeT MeTOAbl aHaiu3a u
MOJEIMPOBAHUA  IIPU  pELICHUU
npodeccnoHaIbHBIX 3a/ady,

MOJCIPOBAHUNU U MMPOCKTHUPOBAHHUU
JHEPrOCUCTEM

Hepeqeub meopemu4ecKux 6onpocos

1. OcCHOBHBIE METO/Ibl XUMHUUECKOTO aHAJIN3A.
2. OcHoBHbIe IPUOOPEI U 000PYIOBAHUE JJISI XUMUYECKOTO aHaIN3a BELIECTB.
3. Metonuku nposesieHus onbIToB. [IpaBuiia TeXHUKN O€30MACHOCTH.

Ilpakmuueckue 3a0anusn:

1. dns peakunu CHa ) + CO2 () = 2 CO () + 2 Ha () onipenenuTe BO3MOKHOE HAMPABJIECHUE
CaMOTIPOM3BOJIBHOTO TEUEHUSI PEaKIMHM TMPU CTAaHAAPTHBIX YCIOBHUSX W Tpu  Temmeparype T
=927°C, ecnm TernoBoit QKT peakImy 70 3aJaHHON TEeMIIepaTyphl He H3MEHHTCS. YKaKHUTE: a)
BBIJICJISIETCSl WJIM TIOTJIOMIAETCS DHEPrUs B XOJA€ peakuuu;, 0) MpUYMHY HANHJACHHOTO W3MEHEHUS
sHTponuu. Paccunraiite TeMiiepaTypy Hadasaa peakiuu.

2. BoIpazute yepe3 KOHIICHTPAIMUM PEareHTOB KOHCTAHThI PABHOBECHS CIEAYIONIUX PEaKIUi
Nory + 3 Howy = 2 NH3z), AH = -92,2 x]JI)k. YkaxuTe HampaBiIeHHUE CMEIICHUS XUMHUYECKOTO
paBHOBECHS 3TUX pEaKUUi: a) MPU MOHMKEHUHM TEMIEPATyphl, €CIH JIaBJICHUE MOCTOSHHO; 0) mpu
MOBBIIICHUH JABJICHUS, €CIIH TeEMIIEpaTypa MOCTOSHHA.

3. CkoJibkO MUJUTUIHUTPOB 96%-HOro pacTBOpa CepHOM KUCIOTHI C IJIOTHOCTHIO 1,84 T/Mi
notpedyercst s npurorosienus 2 i1 0,25M pactBopa?

4. Kakwe wu3 caemyromux coiyieii moasepratorcs ruapoiusy: NapxSiOs. Cu(NOs).. KBr?
CocraBbTe MOHHBIE M MOJEKYJSPHbIE YpaBHEHHUS TUAPOJM3a COOTBETCTBYIOHIMX coseid. Kakoe
3HaueHue pH (< nau> 7) UMEIOT pacTBOPHI ATUX CoJieh?

5. 3071b TUAPOKCHAA MarHus noiydeH myrem cmeruBanus 0,02 1 0,011, pactBopa MgCly u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenute 3apsia 4acTUI] MOJYYEHHOTO 30Ji1 U HAIMUIIHUTE
dbopMyny ero MHUIIEIUIBI.

6. PaccuuTaiiTe SMeKTPOABIKYILYIO CUIYy U ONpPENENIUTE HAlpaBiICHHE CaMOIPOU3BOJIEHOTO
OPOTEKAHUSA PEaKIUU TMpPU CTAHAAPTHBIX YCIOBHUSAX, HCIIOJB3YysS 3HAYEHUS OKHCIUTEIbHO-
BOCCTaHOBUTENBHBIX MoTeHIHanoB HJ + H3POs — Jo + H3POs + H:0.

7. IlpuBeaute cXeMbl SJIEKTPOIHBIX MPOLIECCOB U MOJEKYJSPHBIE YpaBHEHUS pEaKIui,
MPOTEKAIIUX MPH IEKTPOXUMHUIECKOH Koppo3uu ramsBaHonapbl Co/Ni: a) B kucioii cpene; 0) BO
BIQXXHOM Bo3nyxe. Omnpenenure yObUIb Macchl aHOAA MPU KOPPO3UM B KUCIOW cpene 3a 20 MuH,




Kon WNHpukatop nocTukeHus
OneHouHbIE CpeICTBA
WHIAKATOpa KOMITETEHITUHI
€CJIA CKOpOCTh Koppo3uu coctasmia 0,01 r/d.
8. CocTaBbTe AIICKTPOHHO-MOHHBIC YPaBHEHUS JICKTPOIHBIX MPOILIECCOB (aHO HHEPTHBIN) U
MOJICKYJIIPHOC YpaBHEHHE pEAKIMH, TMPOUCXOIAIIed mpu aekrposm3e pactBopa CoSOs,
Berancnure QakTHdeckoe KOJIMYECTBO METalla, IMOJYYCHHOTO HAa KaTOJE TIPU DIICKTPOJIH3E
Co(NO3)2, ecu 371eKTPOIU3 MPOBOAWIN B TeueHHuH | 4. Beixoa mMerasuia mo Toky coctaBui 85%.
YKaxuTe BO3MOKHBIC MPUYUHBI YMEHBIIICHUS BBIX0/a METaJIa TI0 CPABHEHHIO C PACUCTHBIM.
9. IIpoBecTr aHAN3 BIUSHUS KOHIICHTPAIIMU HA CKOPOCTh XUMHUYECKOM peaKinu
NaxS203 + HoSO4 = S + SO2 + NaxSO4 + H>O mo skcnepuMeHTanbHBIM JTaHHBIM. [IpoBecTn
00pabOTKy TIOJNYU4EHHBIX JaHHBIX C HCIOJB30BAHHEM COBPEMEHHBIX HH(DOPMAIIMOHHBIX
TEXHOJIOTHH. Pe3ynbTaThl ONTOB MPEICTaBUTh B BHUIC TAOIHIIHI 1.
Tabmmma 1
Howmep O6beM, M Konnentpanus Bpems CkopocTb
OIbITa NazS203 H.0O H>SO4 Na,S»03, 102 | nosBienus peaxIum, 102,
MOJIB/TI MYTH, C ¢t
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 95,2
5 5 3 2 6,5
[To nanubiM Tabuuiel 1 HOCTPOUTH TpaduK 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTpAIluU
THOoCyNab(ara HaTpusl, OTIOXKHMB Ha OocH adciucc koHueHtparuio NaS;03, a Ha ocu opauHAT —
CKOPOCTb PEaKIIHH.
Craenatb BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIlMU THOCYJIb(aTa HaTpHsl.
OIIK-3.2 CrniocoGen MIPUMEHSTh Ilepeuens meopemuueckux 60npocos:
COOTBETCTBYIOILIUN ¢busuko- | 1. OCHOBBI XMMHYECKON TEpPMOJAMHAMUKH: CHUCTEMa, TEPMOJMHAMUYECKHE IapaMeTphl
MaTeMaTHYeCKUW  ammapar  IpH | CHCTEMbI, QYHKIIMH COCTOSIHUS cUCTeMbl. [1epBbIii 3aKOH TEpMOAMHAMUKH.
TEOPETUYECKOM ul2. DHepreTuka XMMHUYECKHUX MPOIECCOB.
SKCMIEPUMEHTATBFHOM HCCIIEeI0BaHuH | 3. DOHranbnus. 3akoH ['ecca u clIecTBUS U3 HETO.
B peleHun 3amad | 4. DOHtponus. YpaBHeHue bonbiMana. BTopoii u TpeTuit 3aKOHbI TEPMOTMHAMUKH.
sHeprocOepeKeHus 5. Oueprus ['n66ca. HampaBneHnss XUMHYECKUX MPOIIECCOB.
6.

XyUMHU4YECKass KMHETHKA. CKOpOCTB XHMHUYECKOH pCaKknunu. Cpe)lHﬂﬂ W UCTUHHAA CKOPOCTHU
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pCaKknuu. Kunernueckas KpuBasl.

7. CKopoCTh peakiiu U METObI €€ PeryJIupoBaHUs.

8. Bnusinue Temnepatypsl Ha ckopocTh peakuuu. [Ipasuno Bant-I'odda.

9. DHeprus akTUBalMu. AKTUBUPOBAHHBIA KOMILIEKC. Y paBHEHHE AppeHHyca.

10. KaTtanuzaTopsl 1 KaTaTUTUYECKUE CUCTEMBL. | OMOT€HHBIN KaTalius.

11. KaranusaTopsl 1 KaTaTUTUYECKUE CUCTEMBI. [ eTepOreHHbIN KaTanus.

12. Xumudeckoe paBHoBecue. KOHCTaHTa XUMHUYECKOIO paBHOBECHSL.

13. Cwmemenne xumuueckoro paBHosecus. [Ipunmun Jle [larense.

14. PactBopbl. CriocoObI BeIpa)K€HUSI KOHIICHTPALIUUA PACTBOPOB.

15. PactBopbI s5ekTponuToB. CTENEHb M KOHCTAHTA 3JIEKTPOJIUTHYECKON UCCONMani. 3aKOH
pasz6asnenust OcTBanbaA.

16. Juccouunanus KUciaoT, OCHOBaHU, cosieil. AMQOTEpHbIE 3EKTPOIUTHI.

17. PactBopumocts. IlpousBeneHue pacTBOpUMOCTU. YciioBHE OOpa3oBaHUS M PacTBOPEHUS
OCaJIKOB.

18. Huccommanus Boel. MoHHOE Tipon3BeaeHue Boabl. pH.

19. ['uaponm3 coneit. CTenenb U KOHCTaHTa THAPOJIN3a.

20. Hucnepcusie cuctembl. Kimaccuduxarus. Jlnodribapie 1 11H0()OOHBIE KOJITTOWIHI.

21. CrtpoeHne KOJUTOUIHBIX YaCTHII.

22. Koarynsius KoJUTIOMAHBIX pacTBOPOB.

23. OKuCANTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBA BemlecTB. Kiaccudukanus oKuCIUTENHHO-
BOCCTaHOBUTEIbHBIX PEAKIUH.

24, DIIEKTPOXUMHUYECKHE CUCTEMBI. 3akoHbl Dapanes. DIEKTPOHbINA MOTECHIIHA.

25. INanpBanmveckuii s5memMeHT Jdanusisa SAxkoou.

26. DNEKTPOXUMHUYECKHUE CUCTEMBI: AJIEKTPOJIU3 paciuiaBoB. [IpuMeHeHune 3meKTpoaunsa.

217. DOnexTponau3. AHOTHBIA M KaTOJHBIA MPOIECCHl PU AIIEKTPOJIN3e pacTBOpoB. [Ipumenenue
ANEKTPOJIN3A.

28. Koppo3sus. Buasl koppo3un. CriocoObl 3alIUTHl METAIIIOB OT KOPPO3HUH.

Ilpakmuueckue 3a0anus:

1. HamucaTh 5J€KTpPOHHBIE YpPaBHEHHUsS OJIEKTPOJHBIX IPOIECCOB, YpaBHEHHWE CYMMapHOM
TOKOoOOpa3ytomieil peakiuu, BeIYUCIUTh DJ[C raqbBaHHMUECKOTO 3JEMEHTa, €CIM KOHIICHTPAINu
MOHOB MeTamioB paBHbL: [AIF*]=0,001 mons/1, [C0?*]=0,1 Mons/m.
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2. HanmcaTth MOHHBIE ¥ MOJIEKYJISIpHBIE ypaBHeHHs peakiuii ruaponu3a comeit: KsPOs; Na2SOs;
ZnCl.

3. 3aKOHUUTh YPaBHEHMSI peaKLUii, HAlKCaB UX B MOJIEKYJISIPHON U MOHHOM (hopMax:

Al(OH)3 + NaOH —, K2CO3 + H2SO4 —, H2S + KOH —.

4. B 2 1 pactBopa ruapokcuna kanbiusa coaepxurcs 478,8 r Ca(OH),. [InotHoCcTh pacTBOpa
1,14 r/mn. Paccunraiite: ®(Ca(OH)z2); Cum; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIU:

K2Cr207 + FeSO4 + H2SO4 — , KMnOs + NaxSO3 + H20 —.

6. Hamucarb s1eKTpOHHBIE ypaBHEHHUS OAIIEKTPOJHBIX IPOLECCOB, ypaBHEHUE CYMMAapHOU
TOKOOOpasyromiel peakiuu, BEIYUCIUTh DJ[C rampbBaHWYECKOTO AJIEMEHTa, €CIU KOHIICHTPAINH
HOHOB MeTaIIoB paBHBL: [Mn?*]=0,01 moms/m, [Au3*]=0,1 Moms/m.

7. 3aKOHUNTH YpaBHEHMsI peakLUi, HAlKCaB UX B MOJIEKYJISIPHON U MOHHOM (opmax:

NHsOH + HNO3 —, Zn(OH)2 + NaOH—, AIPO4 + NaxSO4 —.

9. HammcaTe 3JIEKTPOHHBIE YPAaBHEHMS DIIEKTPOJIHBIX IPOLIECCOB, YPAaBHEHUE CYMMAapHOU
TOKOOOpasyrome peakiuu, BeIYUCIUTh DJ[C ralbBaHUYECKOTO AJIEMEHTA, €CIM KOHIICHTPAIMH
FIOHOB METaJlIoB paBHbL: [ZNn?*]=0,01 momus/m, [Cu*]=1,0 Moms/m.

10. Cynbdar amomunans maccoi 36,4 T pactBopwind B 100 T Bogsl. [IIOTHOCTH MOTy4EeHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cm; N(Al2(SO4)3) u N (H20); T.

12. 3aKOHYHUTH YpaBHEHUS PEAKIINUM, HAITMCAB UX B MOJIEKYJISIPHOM U HIOHHOM BHJIE:

MnS + H2SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenute TEPMOAMHAMUYECKYIO BO3MOXKHOCTD npoTekanus peakiuuu CaO) + 2 Cp) =
= CaCz () + COq), AHr =460 x/[x nipu cTanAapTHBIX yCJIOBUAX. PaccuuTaiite TemiiepaTtypy Haudasa
peakmuu, eciu  S(Ca0)=38 JIx/Monb K; S(C)=6 JIx/mons-K; S(CaCz)= 70 Jx/Monb K;
S(CO)=197 Hx/mons-K.

14. CoctaBbTe ypaBHEHUSI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHI:
KMnO4 + NaNO2 + H2SO4 —, Cr2(SO4)3 + Br2 + NaOH —.

15. OnpenenuTe TEPMOAMHAMHYECKYIO BO3MOXKHOCTh mpoTekanus peakuuu 2 Ch ) + 2 H20(
=4 HCly) + Oz (), AHy = 115,6 x/)k mpu cTaHAapTHBIX YCIOBHSX. Paccuurtaiite Temmepatypy
Hauana peakiuu, eciu S(Cl)=223 Jx/mons K; S(H20)=189 Ix/momas-K; S(HCI)= 187 Ix/monbK;
S(02)=205 x/momb-K.

16. HantmcaTh ypaBHEHHS peakiuii ruaposm3a B MosieKysipHoM 1 nonHoM Buze: CrCls, NaNOs,
K2COs.




Kon
HHOIUKAaTOpa

Nupukatop 10CTUXEHUS
KOMIIETEHIIUH

OneHouHbIE CpeICTBA

17. CocraBbTe ypaBHEHHSI OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIINN:
K2Cr207 + NapSO3 + H2SO4 —, KMnOg4 + NaNO2 + H20 —.

18. T'omorenHasi peaknus mpoTekaer mo ypaBHeHuro Hz ) + I 7 = 2 Hly). Hauanbnas
KOHIIEHTpauusi Bogopoaa 2,1 monw/im, noma 1,5 mons/n. Bo CKOIBKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, kornaa rnpopearupyet 30% Bogopoaa?

19. B 640 mu Boast pactBopruiin 160 r xmopuaa xkenesa (I11). IlnoTHOCTs mOTydeHHOTO pacTBOpa
1,032 r/min. Paccunraiite: o(FeClz); Cwm; Cox; Cm; N(FeCls) u N (H20); T.

20. Ompenenute TEPMOIMHAMHYCCKYIO BO3MOXKHOCTh TpOoTeKaHusi peakmuu CSy o +3 Oxn)=
=COz () + 2 SOz (), AHy = -1075 x/[)x npu craHmapTHBIX ycIoBHsIX. PaccuuTaiiTe Temmeparypy
Havana peaknuu, eciau S(CS2)=151 /Mo K; S(02)=205 Tx/moms-K; S(CO2)= 213 Jx/monb K;
S(S0,)=248 x/mons K.

21. Peaknus uzaer mo ypaBHeHHIO: 2 Hy ) + So () = 2 HoS(y. HawanmpHas xoHICHTparus
BOJIOpOJa 2 MOJIb/J, cepsl 1,5 Monb/n. Onpenenute BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh Peakuu K
MOMEHTY, Korja npopearupyet 0,7 MoJb/1 Bogopoa?

22. Onpenenute TEPMOAMHAMUYIECKYIO BOBMOXKHOCTh MPOTEKAHUS peakiiuu 2 ZNS ) + 3 Oz =
=2 2Zn0 ) + 2 SO2 (1), AHr = -890 x/[)x npu cTaHIapTHBIX yCcIoBUSX. PaccuuTaiite Temmneparypy
Hauana peakiun, eciu S(ZnS)=58 Ix/monb K; S(02)=205 Tx/mons K; S(ZnO)= 44 JIx/monb K;
S(S0,)=248 x/mons K.

23. HauanpHbIe KOHIIEHTPAIIMHA UCXOAHBIX BemecTB B peakiuu: 2 SO ) + Oz () = 2 SO3 (1) 661N
paBubl 1,8 Mob/1 SO2 u 2,4 Mmousib/m O2. Bo CKOJIBKO pa3 M3MEHUTCS CKOPOCTh PEAKIIUHU K MOMEHTY,
koraa npopearupyet 0,8 Mmonn/n SO2?




6) HOpHI[OR NMpOBEACHUA HpOMe)KyTO‘{HOﬁ aTTeCTaluy, 1N0Ka3aTe/im 1 KPpUTEPpUH
OICHUBaAHUA:

IIpomexyrounass arrecranus IO AUCLHUIUIMHE «XHMMHUSA» BKIKOYAET TEOPETUYECKUE
BOTIPOCHI, TIO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 00YUJarOIIMMUCS 3HAHUH, U TPAKTHYECKUE
3aJJaHNs, BBISIBIIAIONINE CTENICHb C(OOPMUPOBAHHOCTH YMEHHI U BIaICHUH, IPOBOIUTCS B popme
3a4era.

3auer Mo AaHHOW IMCUMWIUIMHE TPOBOJHUTCA B yCTHOW (hopme MO OmieraM, Ka)Iblid H3
KOTOPBIX BKJIFOYAET 2 TEOPETUUECKUX BOIIPOCA U OJHO MPAKTHUECKOE 3a/laHueE.

Ilokazamenu u Kkpumepuu oyeHUBAHUA 3auema:

«3aYTEHO» - OOYUAIOMIMICSA EMOHCTPUPYET MOPOTOBBIA YPOBEHb C(POPMUPOBAHHOCTH
KOMIIETEHIMI: B XOJIe KOHTPOJIbHBIX MEpONPUSATUN JOMYCKAIOTCS OLIMOKH, MPOSIBISETCS
OTCYTCTBHME OT/AEIbHBIX 3HAHUI, YMEHUN, HAaBBIKOB, 00yYarOMIMIiCS UCIBITHIBAET 3HAUUTEIIbHbBIC
3aTPyAHEHMS IIPHU ONIEPUPOBAHUM 3HAHUSMU M YMEHUSAMMU IIPU UX MIEPEHOCE HA HOBBIE CUTYALNH;

«HE 3a4TEHOY - 00Y4aIOIIMICsA HE MOXKET MOKa3aTh 3HAHHS HAa YPOBHE BOCIIPOU3BEICHHUS
u 00bsAcHeHus HH(POPMALlMK, HE MOXET IOKa3aTb HMHTEJJIEKTyaJbHblE€ HABBIKM pEIICHUS
MIPOCTHIX 3a/]ad.



	Тест №1

