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Pabouas nporpamma nepecMotpena, obeykiena 1 0106pena s peatusamun B 2021 - 2022
yueGHOM rojy Ha 3aceiaHu# Kadeapsr Xumun

[Tpotokomor 1 OKLAGPS 2021r. Ne 2
3as. kadeapoii HJL. Measinnk

Pabouas nporpamma nepecMoTpena, obecyxk/ena 1 0106pena s peamasarms B 2022 - 2023
yueGHOM roay Ha 3acelanny kabeapsr Xumuu
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3as. kadeapoii H.JL. Mensmuk

Pabouas nporpaMma nepecMoTpena, obeykaeHa 1 0j00peHa ans peardsauny B 2023 - 2024
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[Tpotokonmor 20 roNe
3as. kadenpoii H.JI. Measuank




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 00s3aTENIbyI0 4acTh y4E€OHOTrO IjiaHa oOpa3oBaTebHON
IPOTPaMMBEI.

Jns  w3ydeHWs  JAWCUUIUIMHBI ~ HEOOXOOWMBI  3HaHWS  (YMEHHs,  BIQJICHUS),
c(OpPMHUPOBAHHBIE B PE3YJIbTATE H3yUCHHS AUCIUTUINH/ TPAKTHK:

"Xumusa" B 00bemMe IporpaMMsbl cpeHel 0011e00pa3oBaTeIbHOM MIKOJIBI

3HaHus (YMEHMs], BIIaJIEHUs ), OJyYEHHbIE IPU U3Y4YEeHUU AAHHOW JUCLMIUIUHBI OyayT
HEOOXOIUMBI JIJISl U3yUSHHS TUCITUTLTIH/TIPAKTHK:

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 M 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 TPUMEHATh  COOTBETCTBYIONIUMK  (PU3MKO-MaTeMaTHYCCKUI
amnmapar IMpH TEOPETHYECKOM M SKCIEPUMEHTAIbHOM HCCIEJIOBAaHHH B
PEIICHUH 33134 DHEPTOCOCPEIKCHHSI




4. CTpyKTypa, 00b€éM U coep:KaHHue TMCIHUIIIMHBI (MOYJIs1)
OO0mast Tpy1I0eMKOCTh AUCIUILTMHBI COCTABISIET 3 3a4eTHIX equHuI 108 akan. wacos, B ToM 4uce:
— KOHTaKTHas paborta — 73,9 akaj. 4acoB:

— ayIMTOpHAs — /2 aKaj. 9acoB;

— BHeayauTopHas — 1,9 akaz. gacoB
— camocTosTenbHas padbora — 34,1 akas. 4acos;

dopma aTTeCcTaluy - 3a4ET

AynuropHast s
o KOHTaKTHas paboTa E 5 dopma TeKyILEero
=
Paznen/ Tema § (B axaz. yacax) E - Buzn . KOHTPOITA Kon
g 3 © | caMOCTOATENBHOM |  yCTIeBaeMOCTH U
JIMCIATUTAHBI ] E = . | xommereHnuu
O o & paboThI MPOMEKYTOTHON
na6. | mpakr. | € 8
Jlex. : PakT. | =g aTTecTalyH
3aH. 3aH. | O &
1.
- oopmiIeHHE
oTyeTa o
nabopaTopHOH
pabore; 3amura
- perieHue nabopaTopHOit
1.1 XumMmuueckas p paTop OIIK-3.1,
6 6/41 6 JIOMAIITHET O pabotsl. Jlomaninee
TEPMOJIMHAMUKA OIlK-3.2
3aganusg Ne 1; 3aganue Ne 1.
- camocrositenbHoe | TecTupoBaHue.
U3y4YCHUE YYEOHOM
Y HAyIHOH
JIUTEPaTypBbI.
2
- oopmiIeHHE
oT4yeTa o
nabopaTopHOi
pabore; 3amura
- pelieHue nabopaTopHOM OIK-3.1
1.2 XuMnueckass KUHETHKA 6 6/21 6 JIOMAILIHET O pabotsl. Jlomaninee OITK 3' 2’
3aganust Ne 2; 3azanure Ne 2, ’
- camocrositensHoe | TecTupoBaHue.
HU3ydeHHe yuyeOHOH
Y HAyIHOH
JIUTEPaTypEHI.




- oopmIIeHNE

oTdera 1o
7a00paTOpHOH
pabore; 3amura
- pemeHue 71a00paTOpHOH OIK-3.1
1.3 PactBops! 8 8/41 6 JIOMAlIHEro pabotsl. [lomamniaee OHK-3. 2’
3aganus Ne 3; 3azanue Ne 3. '
- camocrositensHoe | TectupoBanue
u3ydyeHue yueOHoi
U HaY4HOH
JIUTEPATYpPBL.
- opopmiteHHE
oT4era 1o
nabopaTtopHOH 3amura
pabore; nabopaTopHOH OIIK-3.1,
1.4 lucnepcbie cuctemt 4 4 6 1. CaMOCTOSITEIIBHOE paboThI. OIIK-3.2
u3ydyeHue yueOHoi | TectupoBaHue.
U HaY4HOH
JIUTEPATYPBL.
- oopmIIeHHE
oT4yera Ho
nabopaTopHOit
pabore; 3amura
15 OKucnuTeNbHO- - peleHue nabopaTopHOit
OIIK-3.1,
BOCCTaHOBUTENIbHbIE 4 4 4,1 JIOMaIITHETO pabotsl. Jlomaninee OIIK-3.2
MIPOIIECCHI 3ananus Ne 4; 3aanue Ne 4. '
- camocrositenbHoe | TectupoBaHue.
U3y4YCHHE YYeOHOM
Y HAyIHOH
JIUTEPaTypBhl.
- ohopmIieHUE
oT4yeTa o
nabopaTopHO#
pabore; 3amura
- peleHue nabopaTopHOH
16 DCKTPOXHMHICCKHE 8 821 6 JIOMAIITHET O pabotsl. Jlomaninee OIIK-3.1,
CHCTEMBI ) OIIK-3.2
3aganusg Ne 5; 3aganue Ne 5,
- camocrositenbHoe | TecTupoBaHue.
HU3ydeHHe yueOHOH
Y HAyIHON
JIATEPATypBHI.
Wroro no pasaeny 36 |36/12U 34,1
HUroro 3a cemectp 36 |36/12U 34,1 3a4éT
Hroro mmo guCIuIIHe 36 |36/121 34,1 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

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

Jlexuu mpoxXoaaT Kak B UHGOpPMAIIMOHHOU (hopMe, TJIe UMEET MECTO TIOCTIEI0BATEIIBHOE
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», JEKIUH-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 POOIEMHOTO 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 UJIH ITPOLECCOB.

st peanuzanuu UHPOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTeIbHON TEXHOJIOTUH
MPOBOJATCS JIEKIIMU-BU3YAIM3aIlMU, B X0JI€ KOTOPHIX M3JI0KEHHE TEOPETHUYECKOTO0 MaTepuasa
COTPOBOXKIAETCS MPE3CHTAILIUEH.

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 J1a0OPATOPHBIX 3aHATUM MCIOJIB3YETCS] METOJ KOHTEKCTHOTO OOyYeHHs, KOTOPBIN
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, JUHAMHYECKas 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 MOcOOWsM, YTeHHE M MNpopabOoTKa Hay4dyHOU JHUTEepaTyphl B
O6ubnnoTeke, HanMcaHue peepaToB U KypCOBBIX pabOT, MOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaM,
uToroBoii arrecranuu.CamocrosiTesnibHas paboTta oOy4aromuxcsl J0JbKHA OBITH HampaBieHa Ha
3aKpeIyIeHHUs] TEOPETUUYECKOr0 MaTepHalia, W3J0KEHHOro IperoaaBaresieM, 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 33J]a4aMU, CTOSALIUMU
nepes IMpernojiaBaTesieM, SIBJSIIOTCS: BbBISBICHHE CTEINEHM MNPAaBUIBHOCTH, 00beMa, TITyOUHBI
3HAHWH, YMEHUI, HABBIKOB, MOJTYUYEHHBIX MPU U3YUYEHUU Kypca HapsAy C BBISBICHUEM CTEIIECHU
CaMOCTOSITEILHOCTH B IPUMEHEHUH OTYYSHHBIX 3HAHUN, YMEHHUU 1 HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEJICTBA MO3BOJISIIOT IKCHEPUMEHTUPOBATH 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.: - (Bwicmee 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. Mensuauk, H. JI. PactBops! : mpaktukym / H. JI. Measuuk, 3. P. Mymnuna, O. A.
Mumypuaa ; Marautoropckuid roc. Texuuueckuit yH-T uM. I'. . HocoBa. - Marautoropck : MI'TY
mm. I'. WM. HocoBa, 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. -
Ceenenus noctynssl Takke Ha CD-ROM.

2. Mensuuk, 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 oOpamieuus: 14.05.2020). - MakpooObekT. - TeKCT : IIEKTPOHHBIN. -
Ceenenns noctynssl Takke Ha CD-ROM.

3. Komsama, A. I'. OKuCIUTENbHO-BOCCTAHOBUTENbHbBIE peakuuu. OCHOBBI 3JEKTPOXUMHH :
Meroaudeckue ykazanus / A. I'. Konsga, O. 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. -
Ceenenns goctynHsl Takke Ha CD-ROM

4. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSHHE XMMHYECKOTO PaBHOBECHS :
npaktukym / O. A. Mumypuna, 3. P. Mynnuna, O. B. Epmosa ; Maruutoropckuii roc. TeXHUYECKHi
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 oOpamenus: 25.09.2020). - MakpooObekT. - TeKCT : 3ICKTPOHHBIH. -
Ceenenus goctynssl Takke Ha CD-ROM.

B) MeToauveckne yKazaHus:


http://znanium.com/bookread2.php?book=421658
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3534.pdf&show=dcatalogues/1/1514961/3534.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3534.pdf&show=dcatalogues/1/1514961/3534.pdf&view=true
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https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX IPOLIECCOB: METOANYECKUE YKa3aHUs K
1a00opaTOpPHBIM PaboOTaM MO AUCHUIUIUHE «XHUMHS» IS O0O0yJarolUXCs BCEX HaIpaBICHUN
NOJIrOTOBKM W  CIeUalbHOCTEH 1nHEeBHOW (opmbl  oOyuenus / O.A. Mumypuna;
Marnurtoropckuii roc. rTexuudeckuit yu-T uM. I'. 1. Hocosa. — Marauroropck : MI'TY um. I'. 1.
Hocoga, 2016. — 11 c. — Tekcr : HEMOCPEACTBEHHBIH.

2. Komsma, JLI. Xumuueckas TEepMOJMHAMUKA: METOJMUYECKUE YKa3aHUSA IS
CaMOCTOSITEJIBHOM PabOThI MO AUCHUUIUIMHE «XUMUS» NIl 00ydarolUXcs BCEX HAINpaBICHUM
MOJrOTOBKM W crenuanbHocTel Becex ¢opm oOydenus / JI.I'. Konsga; Marautoropekuii roc.
texuuueckuit yH-T uM. ['. YI. HocoBa. — Marautoropck : MI'TY um. I'. . Hocosa, 2020. — 18 c. —
Texcr : HermocpeACTBEHHBI.

3. Komsama, JLI. CkopocTh XWMHUYECKHUX pEaKIUd M XUMHUYECKOEC paBHOBECHE:
Metonuueckue ykasaHuss K J1a0OpaTOpHbIM paboTaM MO0 JUCHUIUIMHE «XUMHS» Ui
00y4aroIuXxcsi BCeX HAIPaBJICHUI TOJrOTOBKH U CrielaibHoCcTeil Becex (hopm oOyuenus / JL.T.
Komsama, E.B. Tapacrok; Marnutoropckuii roc. texuudeckud yH-T uMm. [. M. Hocosa. —
Marnutoropcek : MI'TY um. I'. W1. Hocosa, 2020. —8 c. — TekcT : HenocpencTBeHHBIH.

4. PognonoBa, H.M. Xumudeckass KuHeTHKa. XUMUYECKOE PAaBHOBECHUE: METOIUYECKHE
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MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HermocpeICTBEHHBIH.

5. Uymposa, JI.B. PactBopsl: MmeToanueckasi pa3paboTka K 1abopaTopHbIM paboTaM Io
JTUCHMIUTNHE «XUMHUA» I 00ydarolMXCcsl BCEX HANpaBiIeHUH MOATOTOBKHU M CIIEHUATbHOCTEN
Bcex popm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOropckuii roc. TEXHUYECKUH YH-T
uMm. I'. 1. HocoBa. — Marautoropck : MI'TY mm. I'. . HocoBa, 2020. — 41 ¢. — Tekcr :
HEMOCPEICTBEHHBI.

6. Uynposa, JI.B. PacTBopbIl: MeTOmMuecKas pa3paboTka K CaMOCTOSTEIIbHONW paboTe 1Mo
TUCHMIUIMHE «XUMHS» I OOYyYaloIIMXCsi MO BCEM HamNpaBlIEHUSIM TOATOTOBKH U
crienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymiuna, O.A. Muirypuna,
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8. Konsima, JI.I'. OKkucANTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINH: METOUUYECKUE YKa3aHUS
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Hocoga, 2020. — 10 c. — TekcT : HEnmoCcpeACTBEHHBIM.
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r) [IporpamMuoe ob6ecnneuenue u UHTepHeT-pecypceb:

IIporpammMHoe o0ecnnieuenne

HammenoBanue o
1o Ne norosopa Cpok feicTBUS IMLICH3UU

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 Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
FAR Manager CcBOOOTHO pacrpoCcTpaHsIeMoe 0OEeCCPOYHO

IpodeccuonasibHubie 6a3b1 JAHHBIX 1 HHPOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CcrlIKa

OnekTpoHHas 0a3a MEPUOIUYECKUX WU3daHmii East
View Information Services, OO0 «MBUCy
HannonaneHas MH(OPMAIIMOHHO-aHATUTHYECKAs
cucrema — Poccmiickmii  wmugekc  mayunoro|URL: https://elibrary.ru/project_risc.asp
mutupoBanus (PUHIL)
ITouckoBas cucrema Axagemus Google (Google
Scholar)
Nudopmanmonnas cucrema - EquHoe 0kHO gocTymna K
HHGOOPMAIMOHHEIM pecypcaM

https://dlib.eastview.com/

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

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

®denepanbHOE TOCYJAapCTBEHHOE OIOKETHOE

yUpexaeHne «DenepanbHbIid uncturyt|URL: http://www1.fips.ru/
HDOMBIHIJICHHOP'I COOCTBEHHOCTH

Poccniickas Tocynapcrsennas GrGmuorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

?IgigI;OHHHe pecypeet bubmorexn MITY nm. T.1. http://magtu.ru:8085/marcweb2/Default.asp

9 MarepHajIbHO-TEXHHYECKOE o0ecreueHne JUCIUIIITHHBI (MOILYJIA)

MartepuanbHO-TeXHUUYECKOE 00eCriedeHe TUCIUTUINHBI BKIIIOUAET:

Y4eOHblE ayaUTOpUU [ TPOBEACHHUS 3aHATUN JIeKHHOHHOro Tuma. (OcHaleHue:
MynbTUMEIUIHBIE CPENICTBA XPAHEHUS, IEPEAAYH U MPECTaBICHUs HHPOPMAIUH.

Y4eOHblE ayIUTOpUM JUIS TPOBEIEHUS  JIA0OPATOPHBIX  3aHATUH, TPYNNOBBIX H
WHIUBUAYAIBHBIX KOHCYNbTALUN, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOU arTecTanuu. OcHaleHUe:
O6opynoBaHue JUIsl BHIIIOJHEHUS 1a00paTOPHBIX pabOT, XUMHUUYECKask MOCYAa, peakTuBbl, Harmnsausie
MaTepHualibl: TaOIULbl, CXEMBbI, TUIAKATHI.

[Tomemenus s camocTosTeNnbHOM paboTsl oOydaromuxcs. OcHamienue: IlepcoHanbHbIE
kommbtoTepsl ¢ makerom MS Office, Bbixogom B MHTepHET M C JOCTYOM B AIICKTPOHHYIO
MH(OPMAIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[Tomerenus Ui XpaHeHUs: U NPOPUIAKTHIECKOTO OOCTyKUBaHHs y4eOHOro 000pyI0BaHHUS.
OcHamenue: Crennaxu, ceiidsl Ui XpaHeHUs: yaeOHOro o6opynoBanus. THCTpyMEHTHI 17151 peMOHTa
1a00paTOPHOTO 000PYIOBAHUS.



MNPAUJIOKEHHUE 1
6. YueOHO-MeTOANYECKOE 00ecTieyeHre CAMOCTOSITeIbHOI padoThl 00y4aroIuXcs

CamocrositenbHas paboTa OOydarOUIMXCSl TOApa3AeisieTcss Ha ayIuTOpHYIO, KOTopas
IMPOUCXOJUT KaK BO BpPCMsA J'Ia60paTOpHLIX 321H$ITI/II71, TaK W Ha IJIAHOBBIX KOHCYJIbTAlIUAX, W Ha
BHEAYJIUTOPHYIO, MPOUCXOSIIYI0O BO BpPEMs TOJATOTOBKH CTYJEHTAMH OTYETOB IO J1a0OpaTOPHBIM
3aHATHUAM U BBIIIOJIHCHHUS JOMAIIIHUX 3aI[aHI/II\/JI.

AynutopHas caMocToATelIbHas paboTa OOydYaroIIMXCS  IPEAINosaraeT MpOXOXKIAECHHE
TCCTUPOBAHUA IO KAXKIOMY pasacily JUCHUIIJIMHBI. TecTsl BKIIOYAIOT TCOPCTUYCCKHUEC U IMPAKTHYCCKUC
3a/laHus, OTBETHl HAa KOTOpbIE TPEOYIOT TIIyOOKOrO0 TOHMMAaHHS HW3YYEHHOTO Marepuana. TecTbl
IIOCTPOEHBI €IMHOOOPA3HO: K KaXJOMYy BOIIPOCY IPE/UIaraeTcsi YeThbpe BapHaHTa OTBETOB, CpEAU
KOTOPBIX OJIMH WM HECKOJbKO TMpaBWiIbHBIX. OOpaboTka pe3yiabTaTOB OCYIIECTBISIETCS IMyTEM
COIIOCTAaBJICHHA IMOJIYYCHHBIX PE3YJIbTAaTOB C 3TAJIOHHBIMU U MPOTCKACT OUYCHDb 6I)ICTp0. MaxkcumansHOe
KOJIMYECTBO 0ayIOB B Kax 101 Teme Kypca — 10.

BapuaHThl TeMAaTHYECKUX TECTOBBIX 3aJaHUI IS TEKYIEro KOHTPOJIA
XuMH4YecKasi TepMOAUHAMMKA

B Tectax mo teme «XuMuueckass TEpMOAMHAMHUKAy: IIEPBbIE IECTh 3aJaHUi oleHuBaroTcs B 0,5
Oamna, cenpbMoe — B 1 0a1, a BOCbMOE, JEBSATOE M JIeCATOE 3aJaHus — B 2 Oaia.

Tect Ne 1

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

2. TlepBblii 3aK0H (1€pBOE HAYAIIO) TEPMOJMHAMUKI MaTEMaTUYECKH 3aITUChIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)

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

3. B ak30oTepMuUeCcKoil peaKiuu:
a) SHTAJBIINS PEAKIIMOHHON cucTeMbl noBbimaetcs (AH > 0)
0) TeroBoii a3 dexT peakuuu orpunareneH (Q< 0)
B) DHTAJIBIINS PEaKIIMOHHOU cucTeMbl yMeHblaercsa (AH< 0)
T') IaBJICHHE PEAKIMOHHON CHCTEMBI MOBBIIIACTCS

4. CranmapTHbIe TeTUIOBBIC Y3PGEKTH MPUHATO 0003HAYATH:

a) AUcr B) Q 101327
0) AH®298 r) AHct
5. Kakue u3 npuBeAEHHBIX PEAKIHH IBISIOTCS SHIOTEPMHUUCCKUMHE?
a) 1/2 N2+ 3/2 H,= NHjs , AH = — 46 K]]x/moib
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/Mo1b
r) 1/2 Ho+ 1/2 1= HI, AH = 26 K]I)x/mMo71b

6. Kakasg u3 HamMcaHHBIX HIKE peaklMil 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 06pa3zoBaHus 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.

BerectBo AH%98 (K]Ik/MOIIB) S8 (x/mMonb*K)
NiO —239,7 38
C (rpagyun) 0 5,74
Ni ) 0 29,9
CO (» -110,5 197,4

B otBere ykakure 3HaueHUs sHepruu [mOOca MpM CTaHAAPTHBIX YCIOBHUSX, IPU 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) yBEJIIMUMBAECTCS B) HE YMEHbIIIAETCS
0) yMeHbIIaeTCst T') HE 3HAI0
10. Maunas peaxius: 2KCIOs3 (tg) —2KCl (18)+30: (1), AH<O MoxkeT caMonpou3BOJILHO IPOTEKATH
a) B IPsIMOM HampaBJICHUH B) HE MOXXET MPOTEKATh
0) B 00paTHOM HanpaBJI€HUU T') HE 3HAaI0

XuMuyeckass KHHETHKA

B Tectax mo TeMme «XuUMHUecKass KUHETHUKA): IEpBOEC, BTOPOC, TPETHE, UCTBEPTOC U IIATOC
3ajJaHusa oneHuBaroTca B 0,5 Oaia; mecroe, ceApMOE, BOCKMOE, IEBATOE M AecAToe — B 1 Gami, a
OJMHHAIIaToe — B 2,5 Oaa.

Tecer Ne 1

1. Pazgen xumuu, U3ydaromuii CKOPOCTU M MEXaHU3Mbl XMMHUYECKUX pEaKI1i, Ha3bIBAETCS
a) XMMUYecKas TepMOIMHAMUKA
0) TepMOXUMHUS
B) XUMHUYECKasi KHHETHKA
2. CKopoCTh XMMHYECKOH peaKIuu — 370 ...
a) BpeMmsl, 32 KOTOPO€ MOJHOCThIO PACXO1yeTCsl OJJHO U3 MCXOJHBIX BEIIECTB
0) U3MEHEeHHE KOJIMYECTBA BELECTBA PEAreHTOB (WM MIPOAYKTOB) PEAKLIUU B €IMHUILY BPEMEHHU B
equHuIEe o0BeMa
B) KOJIMYECTBO BEILIECTBA MPOJYKTOB pEaKIMM K MOMEHTY OKOHYAHUS peaK1u
3. B Kakux eqMHMIIAX BBIPAKAECTCSA CKOPOCTh XUMUUECKON peakuun?
a) Monb 1 ¢t
0) Oe3pa3zMepHas BEJIUYHHA
B) MOJIB? C
4. Or kakux (pakTOpOB 3aBUCUT CKOPOCTh XUMUUECKUX PEAKLIUI?
a) OT IPUPOJIbI PEATUPYIOIIHX BELIECTB
0) oT TemIeparypsl
B) OT 00beMa peaKkIMOHHOIO cocyaa
5. CocrosiHME XMMUYECKOTO PaBHOBECHUS 0OpAaTUMBIX IPOLIECCOB KOJINYECTBEHHO XapaKTEePH3YeTCs ...
a) paBHOBECHBIMH KOHIICHTPALUSAMU MPOTYKTOB PEaKIHH
0) PHeprueil akTUBU3aUU
B) KOHCTAHTOH paBHOBECHUS
6. Kak 3anuceiBaercs Beipaxkenue A ckopoctd peakuuu 4 NO ) + 6 H2O =4 NH3 ) + 5 Oz ()
a) V=Kk[NOJ*[H.0] 6) V=Kk[NH;3][O.] B)V =k[NOJ*[H20]°
7. Kak 3anumiercs BelpakeHUE Ul KOHCTaHTBI paBHOBecus peakuuu A + 2 B = C +D?
a) Ke = [C][D] / [AI[B]?



6) K = [C][D]/ [A][B]
B) Kp = [A][B] %/ [C][D]

8. Kaxoii 0Tpe30K Ha AuMarpaMMe MoKa3blBaeT 3HAYEHUE TEIUIOBOrO d(pderTa peakinn?
a) 1 E_%

VRN
/

XOJI peaKkiuu

d—COD
C—OP

v

9. UYT0 MOXHO CKa3aTh O PEAKINH, N300paKEHHOW Ha TUarpaMMe K Bompocy 87

a) PK30TePMUYECKasl PEaKIIust

0) SHIOTEepMHUYECKasT PEAKITUs

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

a) TP TIOHWKCHUH TEMITEPATYPBI

0) IpH MOBBILLIEHUHN TEMIIEPAaTypPhl

B) IIPH TTOBBIMICHUH JTABJICHUS
11. ns peakuuu C) + 2 H 2 ) = CH 4 () mpu HEKOTOPOH TemrepaType KOHCTaHTa PaBHOBECHS paBHA
0,8. PaBHOBeCHast KOHIIEHTpAIIUS BOJOpOaa paBHa 1,2 Mob/i1. BeraucnnTe HCXOAHYIO KOHIIEHTPAITUIO
BOJIOPO/JIA.

a) 1,2

0) 3,5

B) 5,0

PacTBopbI

B Ttecrax mo Teme «PacTBOpB»: mepBOe 3alaHUE OICHMBaeTcs B 1 0aur, BTOpoOe, TPEThE,
YeTBEPTOE, MATOC U IIeCTOE 3a7aHus - B 1,5 0auia; ceibMoe, BOCBMOE, JIEBIATOC | JICCATOC — B
0,5 6amna.

Tect Nel

1. dnsa ypaBuenus peakuuu Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHHUE 3aIUIIETCS B BUIIE
1) 2K* + SO4* = K3S04
2) Cu?" +S04> + 2K* + 20H = Cu(OH)zi + K2S04
3) CuSO4 + 20H" = Cu(OH)2l + SO42-
4) Cu? +20H" = Cu(OH)24
2. Macca (B r) xsmopuaa Hatpust B 300 M 0,2 M pacTBopa paBHa

1) 0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO4 paBHO
1)1 2)2 311 4) 13

4. JIns momaBnenus runpoiunsa xiaopuaa xpoma (I1I) cnenyer

1) 1mo0aBUTH COJIIHYIO KUCIIOTY

2) 100aBUTH IIEIOYb

3) pa30aBUTH PacTBOP BOJOKH

4) TOBBICHTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUTOTOBJICHHBIM W3 TUAPOCYIb(aTa KaabIllUs U BOJBL, CymMMa
K03 (UIIMEHTOB B YpaBHEHUU HEOOPaTUMOMN AUCCOIMAIIMN PACTBOPEHHOTO BEIIECTBA — ITO



1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcanata cepeOpa pasna 3,27-107 r/ 100r H20O. Omnpenenure Npou3BENEHUE
pactBopumoctu Ag2Cr04
1)510"2  2)1,16:10°® 3)10,7-10°¢ 4)2,31-10°®

7. MaccoBas 10Ji1 paCTBOPEHHOI'O BEIIECTBA — 3TO OTHOLLICHUE

1) Macchl BeliecTBa K Macce BOJIbI

2) KOJMYECTBA BEIIECTBA K 00bEMY BOJIBI

3) Macchl BEeIIeCTBa K Macce pacTBopa

4) KoJMyecTBa BELIECTBA K 00bEMY pacTBOpa
8. K cimabbIM 251eKTpoIrTaM OTHOCUTCH ...

1) ruApOKCH aMMOHHS

2) TUAPOKCH] KaJUs

3)  XJIOpHI KaIbIUs

4) MapraHIioBas KUCIIOTa
9. U3BecTHO, YTO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh IIEIOYHYIO WM KHCIYIO CPEemy.
[IpyumnHOiL 3TOTO ABIISIETCS ...

1) osnekTposu3 coneit

2) JUCTPOTIOPIIMOHUPOBAHUE COJICH

3) ruapaTHpOBAaHHE COJIEH

4) rugponus coneit

10.3nauenue PH uuctoii Boas! npu 25°C cocrapiser
11 2) 7 3)0 4) 10

JucnepcHble cUCTEMBI

B Tecrax mo Teme «JlucrepcHBIE CHCTEMBI»: IEPBOE, BTOPOE, TPEThEe W UYCTBEPTOC 3aJaHUs
OLIEHUBAIOTCA B 1 Oau1; maToe U IIecToe 3aAauud - B 3 Oaja.

Tect Nel

1.  Vkaxwurte pa3Mepbl YaCTHI[ KOJUIOUIHBIX CHCTEM

1) wmenbie 1 M

2)  Goubire 100 HM

3) ot 1M g0 100 am
2. Kakue wWOHBI CHOCOOHBI BBI3BATh KOATY/SIHMIO KOJUIOMAA, YaCTHIBI KOTOPOTO HMEIOT
MOJIOKUTEIbHBIN 3apsia?

1) KaTHOHBI

2)  aHHOHBI

3)  TOJSIpHBIE MOJIEKYJI
3. JInst KaKoro 3JIEKTPOJIUTA MOPOT KOATyJISIIUU KOJUTOHM/IA C MOJIOKUTEIBHO 3apsSHKEHHOM YacTUIeH
JIOJDKCH ObITh HAUMEHBIITHM?

1) xmopuna Kanus

2) cynbdar Kamus

3) oprodocdar kanus
4.  Munenna 30515 UIMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI"} x CI-
KaKOU 3JIEKTPOJIUT UIPaeT POJib HOHHOTO cTaduiusaropa?

1)  xmopwun xene3a (111)

2) Boza

3)  THIPOKCH Kalusl
5.  Ilpu B3aumopeiictuu 20 mia 0,001H nutpara cunma (1) ¢ 10 mn 0,02H cynwdara xanus
obpasyercst 30ib cynabdara cBunna (11). K kakomy amekTpoay DOMKHBI MEPEMENIaThCs YaCTHUIbI
JMCTIEPCHOM (a3bl MpH 31eKTpoH3e?

1) HaxoAATCS B COCTOSHHH TMHAMUYECKOTO PaBHOBECHUS

2) K Karoay



3) kaHomy
6. B aBe ko0a0b1 HanuTO MO 50 M 30715 TUAPOKCH A XKene3a. it Toro 4ToObl BEI3BATh KOATYIISALIUIO
307151 MOTpeboBaIOCh 100aBUTH: B epByto — 5,3 M 1H pactBopa xnmopuaa kanus; B Apyryto — 18,7 mu
0,001H pactBopa docdara Harpus. Berauciure nopor Koaryiasiuy Kaxa0ro JIeKTPOJINTA.

OKHCIAUTENbHO-BOCCTAHOBHUTEIbHbIE MpouecChl

B Tectax mo teme «OKHCIMTEIHLHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
YEeTBEPTOE U MMATOC 3aMaHus orleHuBaroTCs B 0,5 6ama; mectoe — B 1 6aywt; ceapMoe M BOCbMOE — B 2
Oayua, a 1eBsitoe — B 2,5 0asioB.

Tecr Ne 1
1. OkucauTenb — 3TO aTOM, MOJIEKYJla MJIM HOH, KOTOPBIH ...
1) YBEJIMYUBAET CBOIO CTETIEHb OKUCIICHUS
2) MPUHUMAET AIIEKTPOHBI
3) OT/AaeT CBOM AJICKTPOHBI
2. TIpouiecc BOCCTaHOBJIEHHSI UMEET MECTO B Cllydae, Korja ...
1) HENUTpaJbHbIE aTOMBI IIPEBPAIAIOTCS B MOJIOKHUTEIbHO-3aPSKEHHBIE HOHBI
2) MOJIOKUTETbHBIN 3apsil HOHA YMEHbIIIAETCS
3) OTpULATENbHBIN 3aps]l HOHA YBEIMYHUBAETCS
3. 13 npencraBiieHHBIX HIKE peakunii kK OBP nucriponoprunoHupoBaHus NpUHAIIEKUT ...
1) S + 2HNO3 = H,SO4 + 2NO
2) 2H202 = 2H20 + O
3) Mg + S = MgS

4. K BOCCTaHOBUTESAM OTHOCSTCS ...
1)  meramisl, BOJOPO, YIIIEpPOT
2)  aKTHBHbBIC HEMETAJLIbI
3)  DIEeMEHTHI, HaXOIAIIUECS B CPEIHEH YaCTH MEPHOANICCKON CHCTEMBI
5. CreneHn OKUCIICHHSI KUCIOPO/a a) B BOJIe M 0) B TIEPOKCH/IE BOJOPO/Ia COOTBETCTBEHHO PABHHI ...
1) a)-2;6)-2
2) a)—2;6)+2
3) a)-2;0)-1
6. [lepmanranar kanug B OBP, nmpoTekaronux B KMCJIO# cpeie, BOCCTAHABIMBAETCS JO ...
1)  karmona Mn?*
2)  manrasat-moHa MnO4>—
3)  oxcmma mapranmna (1) MnO
7. B peakuuu, npotekaromieit mo cxeme CrSs + KNOs 2> KoCrOs + KxSOs + NO oxkucnenuro
MOABEPraroTCsl CAEAYIOUINE TIEMEHTHI ...
1)  asoru cepa
2)  cepa u XpoM
3)  XpoM H a30T
8. Cymma k03 (pULIMEeHTOB B peakiuu, MpuBeIeHHOM B Borpoce No 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 duruentor B peakiurn KMnOs + HCloun, = ... paBHa
1) 30 2) 26 3) 35

BHCKTPOXI/IMI/I‘ICCKI/IE CHCTEMBbI

B Tectax mo TemMe «DIEKTPOXMMHYECKHE CHUCTEMBI»: TEpPBOE, BTOPOE M TMATOE 3aJlaHus
OIICHUBAIOTCS B 1 06aJut; TpeThe U 4eTBepToe 3aaHusi— B 1,5 Oaina; mectoe u ceAbMoe — B
2 Oauia.

Tect Nel
1. DNEKTPOAHBIN MOTEHIMA ONPEAEIISIOT 0 YPABHEHHUIO ...



1) Hepsrcra

2) MenneneeBa-Knaneiipona

3) Boabimana

4) Appennyca
2. Paccunraiite DJIC ransBanmyeckoro siaementa MQ|IMgSO4||CuSO4/Cu tpu craHmapTHBIX
YCIIOBUSIX

1) —2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakue mpoayKThl 00pa3yroTcsi Ha KaToe IPH JIEKTPOJIN3e pacTBopa HUTpara cepedpa?

1) BOJIOPOJT

2) cepedpo

3) a30THAas KUCIIOTa

4) KHCIIOPOJI
4. VYkaxute cyMmy KO3(QOUIIMEHTOB B YpaBHEHHH AJIEKTPOIIH3a pactBopa Hutpata menu (11)

1) 12

2) 11

3) 10

4) 8
5. Kakass ¥3 TPHUBEICHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUl  MPOTEKaeT
CaMOTIPOU3BOJILHO B MPSIMOM HaIpaBJICHUH?

1). FeSO4 + Cu —...

2) CuSOs + Fe —...

3) CuSO4 + Na —...

4) HCI + Cu —...
6. Breruncnure Maccy NHMHKA, TOJYYEHHOTO TIPH OJIEKTPONU3e Cyinbdarta IIMHKA, KOTOPBIH
npoBouiu B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1-10*

2) 0,05

3) 0,013

4) 6,7-10°
7. [lpuBenuTe CXEeMbI DJIEKTPOJHBIX MPOIECCOB W MOJICKYJISIPHOE YpaBHCHHE PEaKIIHH,

MPOTEKAIOIIEH MPH 3JIEKTPOXUMHUUECKON KOppO3uH TajbBaHomapel Zn|Mg B cepHOkucioi cpene. B
OTBETE YKOKUTE CYMMY KOA(PPHUIIMEHTOB B MOJIEKYJISIPHOM YPaBHEHHH.

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

BueaynuTopHas caMmocrosATesbHAasA paboTa OOYYAIOIIMXCS OCYIIECTBISAETCA B BHJIE
U3Y4YEHHs JIATEPATYphl 10 COOTBETCTBYIOLIEMY paszleiny ¢ HpopaboTKO# Marepuaia; opopMIIeHHUS
OTYETOB TI0 JIAGOPATOPHBIM PabOTaM U BBINOJIHEHHS JOMAIITHUX 3a[aHHH.

BapuaHThI TeMATHYECKHUX IOMANIHUX 3aaHHil 1Jisi BHEAYAUTOPHOM caMOCTOSITEIbHO
padoThI CTYACHTOB 0 TeMaM

JlomamHee 3agapue Ne 1
1o TeMe «XMMHYeCKasi TEPMOJIMHAMHUKA)

B nomamHem 3ananuu mo teMe « XuMUYecKasi TEPMOJTUHAMUKAY: TIEpBasi 3a/1a4a OIICHUBAETCS B
2,5 6amna; Bropas — B 1,5 6amna; Tpeths — B 1 6am.

3agaua Nel



Jns peakuuu CHy )y + CO2 ) = 2 CO ) + 2 Hy () onpenennte BO3MOXKHOE HalpaBiICHUE
CaMOIPOU3BOILHOTO TEUEHHs PEaKIUK MIPK CTAHJAPTHBIX yCloBuAX 1 pu Temmeparype T = 927 °C,
€CITU TETIOBON A(PEKT peakuy A0 3aJaHHOH TeMIIepaTypbl HE U3MEHUTCSA. YKaXKHUTE: a) BhIACIACTCS
WIA TIOTJIONIAETCS HSHEpPrus B XOJ€ peakuuu; O0) NpUYMHY HAWACHHOTO HW3MEHEHHs SHTPOIUH.
PaccuuraiiTe TeMiiepaTypy Hadajga peaKLuu.

3azaga Ne2

Boeruucnure Terosoit addext peakuun: CaCz ) + 2 H2Or) = Ca(OH)2 ) + C2H2 (1), mosb3ysch
CTaHJIAPTHBIMU TEIUIOTaMU 00pa30BaHUs pearupyromux BemecTB. CKOIbKO TEMIOThl BIACIUTCS WU
MOTJIOTHTCS Tpu oOpazoBanuu 2,24 n C2Hz?

3azaua Ne3

[To TepMOXUMHYECKUM YpaBHEHHSIM PACCUMTANUTE TEIUIOBOM d(PPEKT peaKiiu:

Hz )y + CO2 ) = CO () + H2 Or). TepmoxuMuueckue ypaBHEHUS:

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

6)2CO ) +O21) =2 CO2 (), AH =-566,2 /I k.

Jomamnee 3aganue Ne 2
1o TeMe «XHMHYeCKasi KHHeTHKA»

B JOMAIIHEM 3a1aHHUU I10 TEMCEC «XuMH4eckass KHHETHUKA»: InepBasd 3agavda OLICHUBACTCS B 1,5
Oanna; BTopas — B 0,5 Gayta; TpeThs, yeTBepTas u msaTas — B 1 Ga.

3amaga Nel
Peaknus mporekaer no ypaBHeHuto: Oz ) +2 CO ¢y = 2 CO2 (). HauanpHble KOHUEHTpanuu

pearupyromux BemectB paBHbl: [O2] = 1,2 monw/n, [COJ= 0,8 mons/1. Bo ckoiapko pa3 u3MEHUTCS
CKOpOCTh MpsIMOW peakiuu, korna mnpopearupyeT 30% CO? Bo CkonbKO pa3 M3MEHSTCS CKOPOCTH
MPUMOM ¥ 0OpaTHOM PEaKINK, €CJIU YBEIIMYUTh JaBJICHUE B CHCTEME B JIBa paza?
3agaya Ne2
IIpu Temmepatype 40 °C HexoTopoe KOJIMYECTBO BEIIECTBA BCTYNAET B PEakIHio 3a 20MHH.
Paccuuraiite Bpemsi, MpU KOTOPOM 3TO K€ KOJUYECTBO BEIIECTBA BCTYNHT B PEAKLUHIO MpU
temmepatype 200 °C, eciu TemmepaTypHbIii K03((HIMEHT CKOPOCTH peakiny paBeH 2. Bo ckombko
pa3 UBMEHUTCS MIPU STOM CKOPOCTh peaKIuu?
3amaya Ne3
Haiigure HayanbHble KOHLIEHTPALUK UCXOAHBIX BEIIECTB U KOHCTAHTY PaBHOBECUS PEAKIINH:
Fe (7 + H20 () = FeO () + Hz (1), €cim paBHOBECHBIC KOHIIEHTPAIMH PEarupyroNIuX BEIIeCTB PAaBHBI:
[H20]=0,3moub/11, [H2] = 0,4 Mmomb/m.
3agaua Ned
Jia peakuuonHoit cucremsl: CO ) + H20 ) = CO2 y + H2 () HauanbHble KOHLIEHTpALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/1. OnpeaenuTe KOHIIEHTPAIIMU BCEX BEIIECTB B MOMEHT
paBHOBECHS, €CIM KOHCTaHTa paBHOBecus paBHa 1,45.
3amaya NeS
Bripazute uepe3 KOHIIEHTpAIMK PEareéHTOB KOHCTAaHThl PABHOBECHUS CIIEIYIOIIUX PEaKIIUi:
Noir) + 3 Har) = 2 NH3(), AH =-92,2 xJIk;
CO21r) + Cy =2 CO), AH = +160,5 x/Ix;
COq) + H20) = CO2 (n + Hor), AH = -41,1 xJIx.
VYkaxuTe HanmpaBleHHE CMEIICHUS XUMUYECKOTO PAaBHOBECHS ATUX PEaKIUil: a) IpU MOHKEHUN
TEMIIepaTyphbl, €CIH JaBJIEHHE IOCTOSHHO; O) MpH TMOBBIIMICHUH [aBICHHS, €CIH TeMIeparypa
MOCTOSTHHA.

Jdomamnee 3axanmne Ne 3
no reme «PacrBopbi»

B nomamuem 3amanuum mo Teme «PacTBophD»: TepBasi, BTOpas, TPEThs M TMATas 3aauu
orieHuBaetcs B 1 Oamr; yerBepras u mectas — B 0,5 6amna.



3amaua Nel

B xakom o0weme Bojibl ciieayer pactBopuTh 1351 SNClz mis monydenus 3M pacTBopa xjopuaa
osiosa (1) ¢ mnotHOCTRIO P = 1,405 r/™MA?

PaccumraiiTe: a) MaccoBYIO [OJII0O BEIIECTBA B pacTBOpe; 0) MOJSPHYIO KOHIIEHTPAIUIO
SKBUBAJICHTA; B) MOJISUIBHOCTD; I') TUTP; A) MOJIBHYIO JIOJIO BEILIECTBA B pacTBOPE.

3agaua Ne2

3aKOHYMTE MOJICKYJSPHBIE W HANUWIIATE COKPAIICHHBIE WOHHBIE YPaBHCHHS PEaKIIHid
B3aMMO/ICHCTBUS CICAYIONINX BEIIECTB:

HBr + NaOH —

AgNO3 + HoS —

MgCl; + KOH —

CaF, + HCl—

Sb(OH)3 + H2SOs —

Sb(OH)3 + NaOH —

3amaua Ne3

CocTaBbTe 10 JBa MOJICKYJISIPHBIX YPAaBHEHUS PEAKIIHH K CIICIYIONTUM HOHHBIM:

Ba?* + CrO4> — BaCrOs;

NHs* + OH — NHiOH;

ZnS + 2H" — Zn** + H.S

3anaya Ned

Berauciure pH 0,05M pacTBOpa cepHOM KUCIOTHI.

3amaya Ned

Kakue u3 caemyromux coseii moaseprarorcs ruapoiansy: NaSiOs. Cu(NOz).. KBr? CocraBbte
MOHHBIE U MOJIEKYJSIpHbIE YpaBHEHUS THIpPOJIM3a COOTBETCTBYyIOIUX conel. Kakoe 3nauenune pH (<
WIU> 7) UMEIOT PACTBOPBI 3TUX COJIeH?

3agaya Neb

Haiinure npoussenenue pactsopumoct POClz, eciu B 200 Mt Boasl pactBopsiercst 2,17 T 3T0T0O
COETMHEHMUSI.

JlomamHee 3aganue Ne 4
1o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEILHBIE MPOLECCHI»

B nomammem 3amanum 1mo TemMe «OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIC IPOLIECCH): IepBas
3a/aua orieHuBaercs B 1,5 6auia; BTopas — B 2,5 6ayia; TpeThs — B 1 Gai.

3agaua Nel

HO,[[6epI/ITe KOS(b(bHHI/I CHTbI B YpPAaBHCHHUAX OKHCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKLII/Iﬁ .
VKaXuTe TUIT KaXKJI0i PEaKI|u.

Paccuuraiite QJICKTPOABWIXKYIIYHO CHUIIYy U ONPCACIUTE HAIPaBJICHUC CaMOIIPOU3BOJIBHOT'O
IIPOTCKAaHUA HepBOP'I peakiun IMpu CTAHAAPTHBIX YCJIOBUAX, HUCIOJIb3YA 3HAUCHUA OKUCIUTCIBHO-
BOCCTAHOBUTCIIbHBIX ITOTCHIIMAJIOB:

HJ + H3POs — J» + H3POs + H20

HNO2; — HNOs3 + NO + H0O

H[AuCls] + H202 + NaOH — Au +NaCl + Oz + H.O

NHsReOs + H, — Re + NH3z + H2O

KBrO — O + KBr

3anaya Ne2

CocraBbTe YpaBHCHUA OKUCIIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ:

KMnO4 + NaNO2 + H20 —

NaCrO,; + H,02 + NaOH —

Bi(OH)s + NaxS:0g + NaOH —

Bi.Os + C —

Mg + HNO3 (pass) —



3azaua Ne3

Jlanbl n1Be okuciutelbHO-BoccTaHoBHUTEeNbHBIC mapbl: KNOz, KNO3z; u Pb(NOs)2, PbO:.
[Tonp3ysicb TabmUIEH CTAaHAAPTHBIX OKHCIUTEIHHO-BOCCTAHOBUTENFHBIX ITOTCHIIMAIOB, COCTAaBbTE
ypaBHEHHE BO3MOXKHOHM peakuuu B ykazaHHoi cpeae (HNOs3). Paccuumraiite 3HaueHue
BIEKTPOABHKYIIEH CUIIBI PEAKIUU.

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

B JOMAIITHEM 3a1aHUU 110 TCMEC <<3JI€KTp0XI/IMI/I‘-IeCKI/Ie CUCTEMBD». HepBafI 3a1a4a OICHUBACTCA B
1 6ayr; BTOpas — B 1,5 Gamna; Tpethst — B 2,5 Oaia.

3aznaya Nel

CocTaBbTe JJIEKTPOHHO-MOHHBIE YpPaBHEHMSI AJIEKTPOJHBIX TPOIECCOB U MOJEKYISIpPHOE
ypaBHEHHE TOKOOOpa3yrollel peakuuu, NpoTeKarouleil npu padoTe rajlbBaHUYECKOTO 3JIEMEHTa
Co/Co(NO3)2 // AI(NO3)3/Al. Paccuuraiite DJIC (E) raspBaHUYecKOro 3JieMEHTa MPHU CTaHIAAPTHBIX
YCIIOBUSIX.

[IpuHSAB TOTEHIMAN aHOJA PaBHBIM CTAHJAPTHOMY 3HAUCHHIO, PACCUMTANTE KOHICHTPAIUIO
KaTHOHOB Me€Tajula B KaroOAHOM pacTtBope, npu KoTopol OJIC raapBaHHYECKOrO 3JIEMEHTA
ymenbmuntes Ha 0,02B.

3agaya Ne2

[IpuBenuTe CXeMBI DJEKTPOJHBIX TIPOIIECCOB W MOJICKYISIDHBIE YpaBHEHHUS pPEaKIni,
MPOTEKAIOIINX MPU JIEKTPOXUMHUECKON Kopposuu ransBanomapbl Co/Ni: a) B kucioit cpeze; 0) BO
BJIQYKHOM BO3[yXe€.

Omnpenenure yObUTh MAacchl aHOJA TPH KOPPO3WHU B KUCIOM cpene 3a 20 MHUH, €ClIM CKOPOCTh
koppo3suu coctaBuna 0,01 r/q.

3amaya Ne3

CocTaBbTe 3JEKTPOHHO-MOHHBIE YpPAaBHEHHUS DSJEKTPOJIHBIX MPOLECCOB (aHOJ HHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE peaKkiuu, MPOUCXOAAIIEH P dIEKTPOIU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOs4.

Boruncnure (aktuueckoe KOJIMUECTBO MeETallla, MOJIYYEHHOTO Ha KaToJle MPH 3JIEKTPOJIU3e
Co(NO3)2, eciut 37eKTPOIIH3 POBOAMIM B TedeHuH | 4. BpIxoa MeTaiia no ToKy cocTaBui 85%.

VYkaxuTe BO3MOXKHBIE TPUUMHBI YMEHBIIEHUS BbIX0/1a METAJJIA 10 CPABHEHUIO C PACUETHBIM.

KoHTpoJibHbIe BONPOCHI 110 TEMaM
KoHTposabHbIe BONPOCHI 10 TeMe «XUMHYeCKasi TEPMOAUHAMHUKA)»

OCHOBBI XMMHMUYECKON TEPMOJINHAMUKU: IOHITHE CUCTEMBI, BUIBI CUCTEM.
TepmoauHaMuyeckue napaMeTpsl U QYHKIUH COCTOSHUS CUCTEMBI.

Buytpennsis sHeprusi. Pabota. TemoTa.

[1epBblil 3aKOH TEPMOIMHAMUKH (BBIBOJ).

OHTaNpNUs Kak GYHKIMS COCTOSHUS CUCTEMbI. DHTaIbIINU 00pa30BaHUs BELECTBA.
TennoBoit >¢ddexkr xumuueckoit peakuuu. DakTophl, BIUAOLIME Ha TemiIoBoil 3ddekt
XMUMHUYECKON PEaKLIHH.

7. Tepmoxumus. 3akoH 'ecca.

8.  CuexcrBus u3 3akoHa ['ecca.

9.  DHrpomnus Kak (YyHKIHUS COCTOSIHUS CUCTEMBI.

10. Bropoii 3aK0H TEpMOIMHAMUKHU.

11. Tperuii 3aKOH TEPMOIUHAMHUKH.

12. Dueprus ['u60ca.

13. HampaBneHue caMONpOU3BOJIBHOTO MPOTEKAHUS XUMUUECKUX PEAKLIUH.

cuarwnE

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «XuMHYeCcKass KHHETHKA»



Xumuueckas KuHeTuka. CKOpoCTh XMMHUYECKOM peakuy U METO/bI €€ PeryJIupOBaHMsL.
BnusiHue KOHIIEHTpaluu Ha CKOPOCTh XUMUYECKON PEaKIUH (3aKOH JIEHCTBYIOIINX MAcCC).
Brnusinue TemnepaTypsl Ha CKOPOCTh XUMU4eckoi peakiuu. [IpaBuno Baut — [M'odda.
Teopust akTUBHBIX CTOJIKHOBEHUI AppeHuyca.

OHeprus akTUBAaLUU. Y paBHEHUE AppeHuyca.

Teopus nepexoHOro KoMILIEKca. DJHEpreTuyecKas AuarpaMmma.

Kpuas Maxkcgenna — bosbimana. DHepreTudeckuii 6apsep.

Karanutnueckue cucremsl.

BimsiHue karanusaropa Ha CKOPOCTb XUMHYECKOUN PEaKLIUH.

0. T'oMOreHHBIH U reTepOreHHbII KaTaju3.

1. KonebarenpHbIe PEaKITHH.

12. Xumunueckoe paBHoBecue. OOpaTuMble 1 HEOOPATUMBIE PEAKIINU.

13. KoHcTaHTa XUMHUYECKOTO PAaBHOBECHSI.

14. Cwmemenue xumudeckoro paHoecus. [Ipunimn Jle—Illarense.

15. BnusHMe KOHLIEHTpALUH, AaBJICHUS U TEMIIEPATYPHI.

16. da3oBbiec paBHOBECHSI.

17. ®da3oBsle AMarpaMMsbl AJ1s1 OTHOKOMIIOHEHTHBIX CUCTEM.

RBowoo~NoO N E

KoHnTpoJbHbIe Bonipockl 1o Teme «PacTBopbsn)

1.  Tlonstue pactBopa. PactBopuMocTs BemecTBa. PactBopuMocTs rasa.

2. PactBopbl. CrniocoObl BBIp@KCHHS KOHIIEHTPAIMM pPACTBOPOB (MaccoBas JOJS, MOJISIpHAsS
KOHIICHTPAIIUS, MOJISIPHAS KOHIIEHTPAIIUS YKBUBAJICHTA, MOJIbHAS JOJIsS, TUTD).

KomnurarusHeele cBolicTBa pacTBOpoB. MneanbHbIi pacTBop.

3akonsl Payns: | (tonomerpudeckuii) u |l (30ymIMocKOMMUeCKHil M1 KPUOCKOTTHYECKHH ).

Ocmoc. OcmoTrueckoe aaBieHue. Cxema oCMOMETpa.

KucnoTHO-0CHOBHEIE B3aUMOJECHCTBUSA BEICCTB.

. HMoHHas Teopusi KUCIOT U OCHOBaHMN AppeHuyca. OCHOBHBbIE MOHATUSA U TOJOKEHUS TEOPUHU
Appenuyca.

8.  Jluccommamus KHCIOT, OCHOBAaHMW M COJIEM C TOYKH 3pEHUST MOHHOW Teopuu AppeHuyca
(puMeps).

9.  Crenens aucconuaiu. CUIbHBIE U C1a0ble AIEKTPOJIUTHI.

10. [uccommarus cnadbix 31eKTpoauToB. KoHcTaHTa MUCCOIMALINH.

11. 3akon pasz6aBnenust OcTBaibaa.

12. Peakiuu MOHHOTO OOMEHA MEXKY IEKTPOJUTaMH (Ha IpUMEpEe peakiuii oOpa3oBaHus Ci1aboro
AJIEKTPOJINTA, OCAJKa U raza).

13. IlIpousBeneHre pacCTBOPUMOCTH.

14. HWonnoe npousBeneHue BOabl. BOIOPOIHBIN U THAPOKCUIBHBIN MOKa3aTelNu.

15. Tmaponus coseid. Tumbl THaPOIN3A COJICH.

16. KonuuecTBeHHBIE XapaKTEPUCTUKHU ITpoLIecca THIPOIIH3A.

17. ®axTOopsl, BAUSIONINE HA IPOIECC TUAPOIH3A.

Nook~ow

KOHTpOJ’IBHLIe BOIIPOCHI IO TEME «I[ncnepcm,le CUCTEMBD)

I'eteporennsie cMecu. JucniepcHbIe CUCTEMBI.

HucnepcHocTs. Kiaccudukanuu AucnepcHbIX CUCTEM.
Komnouausie pactBopsl. JInopmisHbie 1 110(OOHBIE KOJUIOUIBI.
Crnioco6bl mosTyyeHHst KOJIOUTHBIX PACTBOPOB.

CTpoeHne KOJJIOUAHBIX YaCTHIL.

IIpaBuno dasuca — [Ieckosa.

Y CTONYHMBOCTD KOJIOUAHBIX ccTeM. CTaOHIN3aTOpPhI.
Koarymsmust muoguiabHbIX U THO()OOHBIX KOJUIOUIOB.
CenuMeHTalMs KOJJIOUIOB.

0. Koarynsius KOJUIOMIHBIX PaCTBOPOB JIEKTPOJIUTAMHU.

Roo~Nooa~wN PR



11. IlpaBuno yneue — lMapau. Koarynupyromasi ciocoOHOCTb.
12.  OnTudeckue CBOUCTBA KOJJIOUTHBIX PACTBOPOB.
13. DnexTpuueckue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTpoabHbie Bonpockl 10 TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECChI»

OcHOBHBIE TIOHATHSI TEOPUU OKUCITUTEIIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
OKHCIIMTEIIFHO-BOCCTAHOBUTEIIBFHBLIC CBOMICTBA BEIICCTB.

Baxneme OKMCIUTEIN 1 BOCCTAaHOBHUTEIIH.

Tumbl OKUCIUTENTHHO-BOCCTAHOBUTEIBHBIX PEAKIIUHN (TTPUMEDPHI).
OKHCIIMTEIEHO-BOCCTAHOBUTEIIBHBIHN ITOTCHITHAL.

VYpaBuenue HepHcra.

CocraBiieHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI.
HanpasneHnne OKuCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

NG~ wWNE

KOHTpOJIbeIe BOIIPOCHI IO TEME «BJIEKTPOXI/IMI/I‘IQCKHQ CHUCTEMbI»

DNEKTpOXUMHYECKHEe CUCTeMBI. Kimaccudukarus 3JeKTPOXUMUIECKHIX TPOIECCOB.
DIEKTPOXUMHYECKHE TTPOIIECCHI, TPOTEKAIONTUE HAa TPAHUIIC Pa3jiesia «METallll — PACTBOP».
lanpBanmyeckwmii anement [anmansa — Axoomn.

DIEKTPOIBUXKYIIAS CHJIA TATbBAHUIECKOTO JIEMEHTA.

N3mepenne 3IEKTPOJHBIX TOTEHIUAIOB. P CTaHTAPTHBIX 3JEKTPOJTHBIX IMOTCHIIHAJIOB.
CBOI/ICTBa METAJJIOB B COOTBETCTBHH C MX TIOJIOKEHUEM B PSITy HAIIPSDKCHUH.

6. VYpaBuenue HepHcra.

7.  DIeKTpoau3 pacijiaBoB U pacTBOpoB. KaToaHble 1 aHOIHBIE MPOLIECCHI.

8.  OOwvemuuenHsbIit 3akoH Dapajes. Berxoa o Toky.

9.  Kopposus meramnoB. Knaccudukamus KoppoO3MOHHBIX ITPOIIECCOB.

10. Xwumudeckass KOppo3usi.

11. DnexTpoxuMuueckas KOpposus. AHOJHOE OKHCIEHHE MeTajljla M KaTOJHOE BOCCTaHOBJICHHE
OKHUCIIUTEJS.

12. Tlpumepsl KOPpO3UHU B KUCION Cpelie U aTMOCHEPHOIT KOPPOZHH.

13. CxopocTb KOppO3UH.

14. 3ammTa METaIOB OT KOPPO3UHU.

15. 3amwuTHBIC MOKPHITHSL.

16. DraexTpoXuMHUYECKHE CIIOCOOBI 3alIUTHI OT KOPPO3UU METAILIOB.

17. Xumudeckue UCTOUYHUKH TOKA. ['aibBaHHUUECKUN AIIEMEHT.

18. Xumudeckue UCTOUHUKH TOKA. AKKYMYJISTOPBI.

19. Xwumudeckue UCTOUYHUKU TOKA. TOTIIMBHBIE SJI€MEHTHI.

agrwdE



IMPUJIOKEHUE 2

7. OueHO4YHbIE CPeICTBA ISl IPOBEICHUS POMEKYTOUHOM aTTeCTAllUN
[IpomexxyTouHass  arrecTtausi HMMEET  LEJIbK  ONPENEIUTh  CTENEHb  JAOCTHXKEHUS
3aIJTaHUPOBAHHBIX PE3YJIBTATOB O0YUEHUS MO TUCIUTUIMHE 32 OTPEICIICHHBINA MTEPHO] 0OYICHUS.

a) HﬂaHpreMbIe Pe3yJdbTaThbl Oﬁy‘{eHI/IH H OHCHOYHBIC CpeacTBa Jsl IIPOBCACHUSA
l'[pOMe)KyTO‘lHOﬁ arrecranmmn:
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OIIK-3: Cnoco0eH MpUMEHSTh COOTBETCTBYIOIIMN (PU3MKO-MATEMATUUYECKUN aIapaTr, METOJbl aHAIM3a W MOJEIUPOBAHUS, TEOPETUYECKOTO U
SKCHEPUMEHTAJIBLHOTO UCCIIEI0BAHNUS IPU PELIEHUH NPo(ECCHOHAIbHBIX 3a/1a4

OIIK-3.1

HUcnonb3yer MeToAbl aHamu3za |
MOJEIUPOBAHUS  IIPU  PELICHUU
pohecCuoHATBHBIX 3ajad,

MOJCIUPOBAHHUU U IMMPOCKTUPOBAHHUU
9HEPrOCUCTEM

Hepeqeub meopemu4ecKux 6onpocos

1. OcCHOBHbBIE METO/Ibl XUMHUUECKOTO aHAJIN3A.
2. OcHoBHbIe IPUOOPEI U 000PYIOBaHUE AJISI XUMUYECKOTO aHaIN3a BEIIECTB.
3. Metonuku nposesieHus onbIToB. [IpaBuiia TeXHUKN O€30MACHOCTH.

Ilpakmuueckue 3a0anusn:

1. ns peakuu CHy ) + CO2 () =2 CO () + 2 Hy () onipeaenute BO3MOXKHOE HANPaBIICHHUE
CaMOTIPOM3BOJIPHOTO TEUEHUS PEaKIMH TPH CTAaHJAPTHBIX YCIOBHSAX W Tpu  Temmeparype T
=927°C, ecnm TennoBoit QKT peakImy 70 3aJaHHON TEeMIIEpaTyphl He H3MEHHTCS. YKaKHUTE: a)
BBIJICJISIETCSl WM TIOTJIOMIAETCS DHEPrus B XOJ€ peakuuu; 0) MPUUYMHY HAWJICHHOTO W3MEHEHUS
sHTponuu. Paccunraiite TeMriepaTypy Hadaaa peakiuu.

2. BoIpazute yepe3 KOHILEHTPAIIMU PEareéHTOB KOHCTAHThl PABHOBECHSI CIEAYIOIINX PEaKIHil
Nory + 3 Howy = 2 NH3z), AH = -92,2 x]JIk. YkaxuTe HampaBiCHUE CMEIICHUS XUMHUYECKOTO
paBHOBECHS 3TUX pEaKUU: a) MPU NOHMKEHUHM TEMIEPATyphl, €CIU JaBJICHUE MOCTOSHHO; 0) Impu
MOBBILIICHUH JJABJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

3. Ckoyibk0 MUJUTUIUTPOB 96%-HOro pacTBOpa CepHOM KHUCIOTHI C IJIOTHOCTHIO 1,84 T/Mi
notpebyercst s npurorosienus 2 i1 0,25M pactBopa?

4. Kakwe wu3 caemyromux coiyieii moasepratorcs ruapoiausy: NapxSiOs. Cu(NOs).. KBr?
CocTtaBbTe MOHHBIE M MOJEKYJSPHBIC ypaBHEHHUS THAPOJIM3a COOTBETCTBYHOIIUX coiiel. Kakoe
3HaueHue pH (< nau> 7) UMEIOT pacTBOPHI ATUX CoJieh?

5. 3076 THAPOKCHAA MarHus noiydeH myrem cmemnmuBanus 0,02 1 0,011, pactBopa MgCly u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenurte 3apsig 4acTUI] MOJYYEHHOTO 30Ji1 U HAIMUIINUTE
dbopMyny ero MHUIIEIUIHI.

6. PaccuuTaiiTe SMEeKTPOABIDKYIIYIO CUIy U ONpPEIEIUTE HANpaBiICHHE CaMOIPOU3BOJIBHOTO
OPOTEKAHUS PEaKIUU TMpU CTAHAAPTHBIX YCIOBHUSAX, WCIIOJIB3YysS 3HAYEHUS OKHCIUTEIbHO-
BOCCTaHOBUTENBHBIX MoTeHIHanoB HJ + H3POs — Jo + H3POs + H:0.

7. IlpuBeaute cXeMbl SJIEKTPOAHBIX MPOLIECCOB U MOJEKYJSPHBbIE YpaBHEHUS pEaKIi,
MPOTEKAIIUX MPH AIEKTPOXUMHUUECKOH Koppo3un ransBaHonapbl Co/Ni: a) B kucioii cpene; 0) BO
BIXXHOM Bo3nyxe. Ompenenure yObUTh Macchl aHOAA MPU KOPPO3UU B KUCIOU cpene 3a 20 MuH,
€CJIM CKOpOCTh Koppo3uu coctasmia 0,01 /4.




Kon WNHpukatop nocTukeHus
OneHouHbIE CpeICTBA
WHIUKATOpa KOMITETEHITUHI
8. CocTaBbTE AICKTPOHHO-MOHHBIC YPaBHEHUS 3JIEKTPOTHBIX MPOILECCOB (aHO MHEPTHBIN) U
MOJICKYJIIPHOC YpaBHEHHE pEAKIMH, TMPOUCXOIAIIed mpu aekrposm3e pactBopa CoSOa,
Boerancnure QakTUdeckoe KOJIMYECTBO METaluia, TOJYYCHHOTO Ha KaToJe TPHU DIICKTPOIIN3E
Co(NO3)2, ecu 3JI€KTPOJIM3 MPOBOAWIN B TeueHUH 1 4. Bpixo mMeramia mo ToKy cocraBui 85%.
YKaXuTe BO3MOKHBIC MPUYHUHBI YMEHBIIICHUS BBIX0Oa 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 KCIOJH30BAHUEM COBPEMEHHBIX HH(DOPMAIIMOHHBIX
TEXHOJIOTHI. Pe3ynbTaThl ONTOB MPEACTAaBUTh B BHUJIEC TAOIUIIBI 1.
Tab6mmma 1
Howmep O6beM, M Konuentpanus Bpems CkopocTb
OIbITa NazS203 H.0O H>SO4 Na,S»03, 102 | nosBieHus 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 5,2
5 5 3 2 6,5
[To nanubiM Tabuuiel 1 HOCTPOUTH TpaduK 3aBUCUIMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTpAIluU
THOCyNab(ara HaTpus, OTIOKHUB Ha ocH adciucc koHieHtparuioo NaS;03, a Ha ocu opauHAT —
CKOPOCTh PEaKIIHH.
Craenatb BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAlUU THOCYJIb(aTa HaTpHsl.
OIIK-3.2 Crniocoben MIPUMEHSTh Ilepeuens meopemuueckux 60npocos:
COOTBETCTBYIOIIUN ¢busuko- | 1. OCHOBBI XMMHYECKON TEpPMOJAMHAMUKH: CHUCTEMA, TEPMOJMHAMUYECKHE IapaMeTphl
MaTeMaTHYeCKUW  ammapar  IpH | CUCTEMbI, QYHKIIMH COCTOSIHUS cucTeMbl. [IepBbIi 3aKOH TepMOAMHAMHUKH.
TEOPETUYECKOM ul2 DHepreTuka XMMHUYECKHUX MPOIECCOB.
AKCMEPUMEHTAILHOM HCCIIEeIOBAaHUM | 3 DOHranbnus. 3akoH ['ecca u clIecTBUS U3 HETO.
B peleHun 3ama4 | 4. OHtponus. YpaBHeHue bonbiMana. Bropoii u TpeTuii 3aKOHbI TEPMOIMHAMHUKH.
sHeprocOepeKeHus 5 Oueprus ['n66ca. HampaBneHnss XUMHYECKUX MPOIIECCOB.
6

. XyUMHU4YEeCKass KMHETHKA. CKOpOCTB XHMHUYECKOH pcaKkuuu. Cpe)lHﬂﬂ U UCTHUHHAA CKOPOCTU
pCaKknuu. Kunernueckas KpHuBasl.
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7 CKopoCTh peakiiuy U METObI €€ PeryJIupOBaHUS.

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

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

10. KartanuzaTopsl 1 KaTaTUTUYECKUE CUCTEMBI. [ OMOT€HHBIN KaTaJIn3.

11. KaranmsaTopsl 1 KaTaIUTUYECKUE CUCTEMBIL. [ €TepOreHHbIN KaTanus.

12. Xumudeckoe paBHoBecue. KoOHCTaHTa XMUMHYECKOTO paBHOBECHSI.

13. Cwmemenne xumudeckoro pasHosecus. [Ipunmun Jle larense.

14. PactBopbl. CriocoObI BeIpa)KeHUSI KOHIICHTPALIUUA PACTBOPOB.

15. PactBopb! anexkTponuToB. CTeneHb U KOHCTAHTa 3JIEKTPOIMTUYECKON Tucconnanui. 3aKoH
paszbasnenust OcTBanbaA.

16. Juccouunanus KuciaoT, OCHOBaHUM, cosieil. AMOTEpHbIE JIEKTPOIIUTHI.

17. PactBopumocts. IlpousBenenune pacTBOpUMOCTU. YciioBHE 0Opa3oBaHUS M PacTBOPEHUS
OCaJIKOB.

18. Hucconmanusa Boasl. MoHHOE npousBeneHne Boasl. pH.

19. ['uppomms coneit. CTeneHb U KOHCTaHTa THAPOJIN3a.

20. Hucnepcusie cucremsl. Knaccudukanus. Jlnopunpabie n 110¢POOHBIE KOJUTOUIBI.

21. CrtpoeHne KOJUTOUIHBIX YaCTHII.

22. Koarynsius KoJUTIOMAHBIX pacTBOPOB.

23. OKHCANTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBa BemlecTB. Kiaccudukanus OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUM.

24, DIIEKTPOXUMHUYECKHE CUCTEMBI. 3akoHbl Dapajiest. DNEKTPOIHbBINA MOTECHIMA.

25. INanpBanm4eckuii s5memMeHT Jdanuaisa SAxkoou.

26. DIIEKTPOXUMHUYECKUE CUCTEMBI: 3JIEKTPOJIN3 paciuiaBoB. [IpuMeHenune anexrponnsa.

217. DNeKTpoan3. AHOAHBINA M KaTOJHBIA IIPOLIECCHI MPU AEKTPOJIU3e pacTBOpoB. [Ipumenenune
3JIEKTPOJIN3A.

28. Koppo3sus. Buasl koppo3un. CriocoObl 3alIUTH METAJUIOB OT KOPPO3HUHU.

Ilpakmuueckue 3a0anusn:

1. HamucaTb 3/€KTpOHHBIE YPaBHEHHUS 3JEKTPOJHBIX IPOLECCOB, YpaBHEHHE CyMMapHO
TOKOOOpa3yromie peakiuu, BeMUCIUTh D/IC raabBaHHMUECKOrO 3JIEMEHTA, €CJIM KOHIEHTpaluu
MOHOB MeTaioB paBHbl: [AIF*]=0,001 moms/n1, [Co?*]=0,1 Moms/m.

2. Hanucatp MOHHBIE M MOJIEKYJISIpHbIE ypaBHEeHUs peakuuii rujponusa coneid: KsPOs; NaxSOy,
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ZnCl.

3. 3aKOHUUTh YPaBHEHMSI pEaKLUii, HAIIKCAB UX B MOJIEKYJISIPHON U MOHHOH (opmax:
Al(OH)3 + NaOH —, K2CO3 + H2SO4 —, H2S + KOH —.

4. B 2 1 pactBopa ruapokcuna kaimpuus coaepxutcs 478,8 r Ca(OH),. [InotHOCTh pacTBOpa
1,14 v/mn. Paccunraiite: @(Ca(OH)z2); Cm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIU:

K2Cr207 + FeSO4 + H2SO4 — , KMnO4 + NaxSO3 + H20 —.

6. Hamucarb 51€KTpOHHBIE YpaBHEHHUS JJIEKTPOJHBIX IPOLECCOB, YpaBHEHUE CyMMapHOM
TOKOOOpasytomiel peakiuu, BeIYUCIUTh DJ[C ranbBaHWYECKOTO AJIEMEHTa, €CIU KOHIICHTPAINH
HOHOB MeTaIIoB paBHBL [Mn?*]=0,01 moms/m, [Au**]=0,1 Moms/m.

7. 3aKOHUUTH YpaBHEHMsI peakLii, HAlKCaB UX B MOJIEKYJISIPHON U HOHHOM dopMax:

NHsOH + HNO3 —, Zn(OH)2 + NaOH—, AIPO4 + Na:SO4 —.

9. HanmcaTe 3JIEKTPOHHBIE YPAaBHEHMS DIIEKTPOJIHBIX IIPOLIECCOB, YPAaBHEHUE CYMMAapHOU
TOKOOOpasyromiel peakiuu, BEIYUCIUTh DJ[C rampbBaHWYECKOTO AJIEMEHTa, €CIU KOHIICHTPAINH
FIOHOB METalIoB paBHbL: [ZNn?*]=0,01 momus/m, [Cu*]=1,0 Momb/m.

10. Cynbdar amomunans maccoi 36,4 T pactBopwin B 100 T Boasl. [IIOTHOCTH MOTy4EeHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cm; N(AI2(SO4)3) u N (H20); T.

12. 3aKOHYHUTH YpaBHEHUS PEAKIIHUM, HAITMCAB UX B MOJIEKYJISIPHOM Y HOHHOM BUJIE:

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

13. Onpenenute TEPMOAMHAMUYECKYIO BO3MOXKHOCTD npoTekanus peakiuuu CaO) + 2 Cp) =
= CaCy () + COq), AHr =460 x/[x nipu cTanAapTHBIX yCJIOBUAX. PaccuuTaiiTe TemiiepaTtypy Haudasa
peakmuun, ecimm  S(Ca0)=38 Jhx/MonbK; S(C)=6 JIx/mons-K; S(CaCz)= 70 Jx/Monb K;
S(CO)=197 x/monb-K.

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

15. OnpenenuTe TEPMOAMHAMHYECKYIO BO3MOXHOCTh mpoTekanus peakuuu 2 Ch ) + 2 H2O(
=4 HCly) + Oz (), AHy = 115,6 x/[)x mpu cTaHAapTHBIX YCIOBHSAX. PaccuuraiiTe TemrepaTypy
nauana peakuuu, ecian S(Cl)=223 Jx/monb K; S(H20)=189 Ix/mons-K; S(HCI= 187 I:x/monb K;
S(02)=205 x/momb-K.

16. HamucaTp ypaBHEHHsI peakiuii THApoin3a B MoseKyisipHoM U noHHoM Bujze: CrCls, NaNOs,
K2COs.

17. CocTtaBbTe ypaBHEHUSI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHI:
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K2Cr07 + NapSO3 + H2SO4 —, KMnOg4 + NaNO2 + H20 —.

18. T'omorenHass peaknms npoTekaer mo ypaBHeHutro Hz ¢y + I 7 = 2 Hly). Hauanbnas
KOHIIEHTpauusi Bogopoaa 2,1 monw/im, noma 1,5 mons/n. Bo CKOJIBKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, korna rnpopearupyet 30% Bomopoaa?

19. B 640 mu Boast pactBopriin 160 T xmopuna xenesa (I11). InoTHOCTh MOMydeHHOTO pacTBOpa
1,032 r/min. Paccunraiite: o(FeClz); Cum; Cox; Cm; N(FeCls) u N (H20); T.

20. Ompenenute TEPMOIMHAMHYCCKYIO BO3MOXHOCTh TpoTeKaHusi peakmuu CSy oo +3 Oxn)=
=COz ) + 2 SO; (), AHr = -1075 x/Ix mpu craHmapTHHIX ycloBHsX. PaccuuTaiite TemmnepaTypy
Hauana peaknuu, eciau S(CS2)=151 Jx/monb K; S(02)=205 Jx/mons K; S(CO2)= 213 Jx/monb K;
S(S0,)=248 Tx/mons K.

21. Peaknus uzaer mo ypaBHeHHIO: 2 Hx ) + So () = 2 HoS(y. HawampHas xoHICHTparus
BOJIOpOJa 2 MOJIb/J, cepbl 1,5 Monb/n. Onpenenure BoO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEAKINH K
MOMEHTY, Korja npopearupyet 0,7 Moib/1 Bogopoa’?

22. OmpenenuTe TEPMOAMHAMHYECKYIO BOZMOYKHOCTh MPOTEKaHUs peakiuu 2 ZNnS ) + 3 Oz =
=2 2Zn0 ) + 2 SO2 (1), AHr = -890 x/[)x mpu cTaHTapTHHIX YCIOBUAX. Paccumraiite 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 Tx/mons K.

23. HauanpHbIe KOHIIEHTPAIIMHA UCXOAHBIX BemecTB B peakiuu: 2 SO ) + Oz () = 2 SO3 (1) 661N
paBubI 1,8 Mob/1 SOz u 2,4 Mmosib/nm O2. Bo CKOJIBKO pa3 M3MEHUTCS CKOPOCTh PEAKIIUH K MOMEHTY,
koraa npopearupyet 0,8 Moan/1 SO2?




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

[Ipomexyrounass arrecrauus IO AWCHUIUIMHE «XHMHS» BKIHOYAET TEOPETUYECKUE
BOTIPOCHI, TIO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 00YUJarOIIMMUCS 3HAHUH, U TPAKTHYECKUE
3aJJaHNs, BBISBIIAIONINE CTETICHb C(OOPMUPOBAHHOCTH YMEHHI U BIIaJICHUH, IPOBOIUTCS B popme
3a4era.

3auer Mo AAHHOW IMCUMIUIMHE TPOBOJHUTCA B yCTHOW (hopme mo Owmiieram, Kaxablid W3
KOTOPBIX BKJIFOYAET 2 TEOPETUUECKUX BOIIPOCA U OJHO MPAKTHUECKOE 3a/laHueE.

Ilokazamenu u kpumepuu oyeHu6anuA 3auema:

«3a4TEHO» - OOYUAIOMIMIACSA JIEMOHCTPHPYET IMOPOTOBBIA YpPOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIMI: B XOJIe KOHTPOJIbHBIX MEPONPHUATHI JOMYCKAIOTCA OUIMOKH, IPOSIBISETCS
OTCYTCTBHME OT/AEIbHBIX 3HAHUI, YMEHUN, HAaBBIKOB, 00yYarOMIMIiCS UCIBITHIBAET 3HAUUTEIIbHbBIC
3aTpyAHEHMS IIPU ONEPUPOBAHUY 3HAHUSMU M YMEHUSAMHU MPU UX MEPEHOCE HA HOBBIE CUTYALINH;

«HE 3a4TEHOY - 00Y4aIOIIMICsA HE MOXKET MOKa3aTh 3HAHHS HAa YPOBHE BOCIIPOU3BEICHHUS
n 00bscHeHus HH(POpPMAllMU, HE MOXET IOKa3aTb HHTEJJICKTyaJbHblE€ HABBIKM pEIICHUS
MIPOCTHIX 3a/]ad.
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