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JIner akryaauszanuu pado4eil mporpaMmbl

PaGouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena uist peanmsarmu B 2021 - 2022
y4eOHOM ToJly Ha 3aceaHuu Kapenpsl XUMHUU

[IpoTokon oT 20 . Ne

3aB. kadenpoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanm3armu B 2022 - 2023
y4eOHOM rojy Ha 3aceanuu Kadeapsl XuMUH

[Iporokosn or 20 . Ne
3aB. kadenpoit H.JI. Menstauk

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ofo0peHa utst peanm3armn B 2023 - 2024
yueOHOM rojy Ha 3acefaHuu kapeapsl XUMHU

[IpoTokom oT 20 . Ne

3aB. xadenpoit H.JL. Mepstauk

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 oo0penHa it peanm3armu B 2024 - 2025
y4eOHOM To/Iy Ha 3aceaHuu Kapeapbl XUMHH

[Iporokom oT 20 1. Ne

3aB. xadenpoit H.JL MCILHHI/IK

Paboyas nmporpamma nepecMoTpeHa, o0CyKaeHa U o00peHa ajs peanmsaiuu B 2025 - 2026
y4eOHOM ro/1y Ha 3aceaHuu Kapeapbl XUMHH

IIporokosm oT 20 1. Ne

3aB. xadenpoit H.JIL MCII}IHI/IK

Paboyas nporpamma nepecMoTpeHa, 00CyXxeHa 1 og00peHa s peanm3anuu B 2026 - 2027
y4eOHOM rojiy Ha 3aceaHuu Kadeapsl XUMUH

[IpoTokom oT 20 r. Ne
3aB. xadenpoit H.JI. Mensauuk




1 Ilesin ocBOeHMS TUCHUILIMHBI (MOIYJISA)

[enstMmu 0OCBOEHUS AUCIUTIIHHBI «XHUMHES SBIsICTCST PopMUpoBaHue (QyHIAMEHTATBHBIX
3HaHW B OO0JIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC MOHSTHS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIIME CBOWCTBA XUMUYECKUX COCIMHEHUW; pPa3sBUTHUE HAaBBIKOB
CaMOCTOSITEIBHOM pabOThI, HEOOXOAUMBIX IS IPUMEHEHUSI XUMHUYECKUX 3HAHUH MPU U3YICHUU
CIIELIMAIbHBIX JUCUUILIMH U JATbHENIIECH TPAKTUYECKOU AEATEIbHOCTH.

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

Juctunnuua XuMus BXOAWT B 0a30BYI0 4YacTh Y4YeOHOro IiaHa o0Opa3oBaTelIbHOU
IPOTPaMMBEI.

Jns  u3ydeHUs  JAUCUUIUIMHBI ~ HEOOXOOMMBI  3HaHUS  (YMEHHsA,  BIQJICHUS),
c(OpMHUPOBAHHBIE B PE3YJIbTATE H3yUCHHS AUCIUTUINH/ TPAKTHK:

"Xumusa" B 00bemMe IporpaMMebl cpeHel 0011e00pa3oBaTebHOM MIKOJIBI

3HaHus (YMEHMs], BIaJIEHUs ), TOJyYEHHbIE IPU U3Y4YEHUHU AAHHOW JUCLMIUIUHBI OyayT
HEOOXOIUMBI JIJISl U3yUSHHS TUCITUTLTIH/TIPAKTHK:

be3zonacHOCTB KU3HEAEATEIBHOCTH

MarepuasioBeieHue

OKoJIOTHS

3 Komnerenuun o0yuaruierocsi, opMupyemMbie B pe3yJibTaTe 0CBOCHHS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pe3y/ibTaThl 00y4eHHUs

B pesynbrare OCBOCHHS IUCIUIUIMHBI (MOIYJs) «XHUMHs OOyUYaIOIIMICS JOJDKEH
00Ja1aTh CIeAYIONIMMI KOMIIETEHIUSIMU:

CtpyKTypHBIU [Tnanupyemble pe3yabTaThl 00yICHHS
AIIEMEHT
KOMITIETEHIINH
OK-1 CIOCOOHOCTBIO K a0CTPAaKTHOMY MBIIIJICHUIO, aHATTU3Y, CHHTE3Y
3HaTh - OCHOBHbBIE€ XUMHUYECKUE TIOHATHUS, TIOJIOKEHUS U 3aKOHBI;

- COBPECMCHHBIC HAITPABJICHUA Pa3BUTUSA HAYUYHBIX TGOpHﬁ;
- METOJAbI TCOPETUUCCKOT'O U SKCIICPUMECHTAJIBHOI'O UCCIICAOBAHUA B oOnactu
XHUMHNHN

Ymethb pelIaTh pacueTHbIC 33]a4i MPUMEHUTEIHLHO K MaTepHally porpaMMbl;

- MPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS CAMOITPOU3BOJIBHBIX
IPOLIECCOB B PA3JTUYHBIX XUMUYECKUX CHUCTEMAX;

- MPOBOJUTH IKCIIEPUMEHTAIbHBIE UCCIIEI0BAHUS 110 3aJaHHBIM METOIUKAM
B cepe npodeccrnoHaNbHOM 1eSTeTbHOCTH

Bnanets - HaBbIKAMH NTPUMEHEHHS OCHOBHBIX XUMUYECKUX 3aKOHOB B
po(heCCUOHATILHOMN IS TEILHOCTH;

- METOJIMKAMH HUCCIICOBAHUS M HAaBBIKAMU Pa0OThI B XUMUYECKOM
nabopaTopuu;

- CIOCOOHOCTHIO AaHATTU3UPOBATH PE3YIbTATHI UCCIIEAOBAHUMA
IPUMEHHUTETHHO K cepe mpodeccuoHaANbHON eI TEeNbHOCTH




4. CTpyKTypa, 00b€éM U coep:KaHue T CHHUIIJIMHBI (MOYJIs1)
OOm1ast Tpy1I0€MKOCTh AUCUUIUIMHBI COCTABIISET 2 3a4ETHBIX SAMHUL /2 aKaJl. 4acoOB, B TOM YHCIIE:
— KOHTakTHas pabora — 51,95 akas. gacos:
—ayauTopHas — 51 akaj. 4acos;
—BHeayauropras — 0,95 akan. yacos
— camocrositenbHas padota — 20,05 akaz. gacos;

dopma aTTecTalUy - 3a4E€T

AynuropHast g s
o | xonraxTHAs pabora E QE dopma TeKyILEro
Paznen/ Tema § (B axan. yacax) E - Bun . KOHTpOTIA Kon
N — : g O |camocrosTenbHoit | yemesaemocTH H || o
O 2 & paboThI MPOMEKYTOTHON
Tex. nal. | mpakT. ER aTTeCTALH
3aH. 3aH. | U &
1.
oopmiieHue
oTyeTa o
nabopaTopHOH
pabore; 3amura
- peleHue nabopaTopHOH
1.1 Xumuyeckasi TepMOAMHAMHKA 2 6/21 3 HOMaLUHeFO_ pacoTbL. OK-1
3amanus Ne 1; JlomaniHee
- 3amanue Ne 1.
camoctositensHoe | TectupoBaHue
U3Yy4YCHHE YUCeOHOM
Y HAyIHOUH
JIUTEPaTyphl
- ohopmiieHUE
oTyeTa o
nabopaTopHOH
pabore; 3amura
- pelieHue nabopaTopHOH
1.2 XuMnueckass KUHETHKA 3 2 421 3 AOMAIIHErO paborsL. OK-1
3amanus Ne 2; JlomantHee
- 3azanue Ne 2.
camoctositensHoe | TectupoBanue
U3y4YCHUE YUCOHOM
Y HAyIHON
JUTEPATyPHI
oopmiieHue
oTdeTa 1o
nabopaTopHOM
pabore; 3amura
- pelieHne nabopaTopHOU
1.3 Pactaopsr 4 | 821 6,05 |  IOMAIEETO paboTL. OK-1
3amanus Ne 3; Jomanraee
- 3amanue Ne 3.
camoctosTensHoe |  TectupoBanue
u3ydeHne yueOHoi
U Hay4YHOH
JIUTEPATYPHI




oopmieHe

oT4eTa 1o
71a00paTOpHOH amura
pabore; 11a00paTOpHOM
1.4 TucnepcHble CUCTEMBI 4 6 3 - p 5 6ot S OK-1
CaMOCTOSITEIIFHOE
.| TectupoBanue
u3ydyeHue yueOHoi
U Hay4HOH
JIUTEPATYPhI
- opopmIIeHHE
oTdera 1o
71a00paTOpHOM
pabore; 3anura
15 - pereHue 71ab0paTOpHO
OKHCIINTETHHO-BOCCTAHOBUTEILHBIE 2 421 2 JIOMAIIIHEro pacoThi. OK-1
IPOIIECCHI 3amanus Ne 4; Jlomaninee
- 3ananue Ne 4.
camocrositensHoe | TecTupoBanue
u3ydyeHue yueOHoi
U Hay4HOH
JIUTEPATYPhI
oopmiieHue
oT4yera Ho
nabopaTopHOit
pabore; 3amura
- pereHue 71ab0paTOpHOI
1.6 DeKTPOXUMHUIECKHE CHCTEMBI 3 6/41 3 HOMamHero_ pacoThi. OK-1
3amanus Ne 5; JlomaniHee
- 3amanue Ne 5.
camocrositensHoe | TecTupoBanue
U3y4YCHHE YICOHOM
Y HAyIHOH
JIMTEPATYPBI
Wroro no pazaeny 17 |34/121 20,05
HUroro 3a cemectp 17 |34/121 20,05 3a4éT
Uroro o aucuuiuinye 17 |34/121 20,05 3a4er OK-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpouecce mnpenonaBaHus JUCHUIIIMHBL «XUMHUS» MNPUMEHSETCS TpPaJAULIMOHHAS
MH(OPMAMOHHO-KOMMYHUKAIIMOHHASI 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlexuu mpoxoaaT Kak B UHGOpPMAIIMOHHOU (hopMe, TJIe UMEET MECTO TIOCTIEI0OBATEIBHOE
W3JI0KEHUE Marepuana B JUCUUIUIMHAPHOM JIOTMKE, OCYLIECTBISIEMOE MPEUMYIIECTBEHHO
BEepOATLHBIMY CPEACTBAMH, TaK U B (popMe JISKIHIA-0ece bl WU JIUAJIoTa C ayJAUTOPUCH, JISKIINN
C NPUMEHEHUEM JJIEMEHTOB «MO3IOBOM aTakw», JEKIMH-KOHCYJIbTALMi, IJI€ TEOPETUYECKUU
Marepuai 3apaHee BBIJIACTCA CTYJAEHTaM JJIsi CaMOCTOSITEIbHOTO HM3YY€HHUs, JJI1 MOJATOTOBKHU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JEKIHS IPOXOIUT MO THUITY BOIIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOTO B JEKIUU MOTYT UCIOJIB30BATHCS JEMEHTHI IPOOIEMHOTO M3JIOKECHHSL.
Ocoboe MecTo B TpoIecce TMPENoAaBaHMs IUCIHUIUIMHBI «XUMHUS» 3aHHUMAIOT JICKIUU C
WCIIOJIb30BAHUEM JIEMOHCTPAIMOHHOTO XHUMUYECKOTO SKCIEPUMEHTa, KOTOPBIM IMO3BOJISAET
HauboJee MOJHO peain30BaTh METOJ MPOOJIEMHOro oOydeHHUs uepe3 MOCTAaHOBKY MpoOeM C
MOMOIIBIO IEMOHCTPAIMI SIBIICHHUH, PEAKIIUI UJIU ITPOLECCOB.

Jnst peanuzanun UHPOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTeIbHON TEXHOJIOTUH
MPOBOJATCS JIEKIIMU-BU3YAIM3allMU, B X0JI€ KOTOPHIX M3JI0KEHHE TEOPETHMUYECKOTO0 MaTepuasa
COIPOBOXKIAETCS MPE3EHTALlUEH.

JIekIMOHHBIN MaTepuall 3aKperuIsieTcsl B X0/1€ JTabopaTOPHBIX padOT, B X0OJ€ KOTOPBIX
ydueOHasi paboTa MPOBOJUTCS C PEATbHBIMH XUMHUYECKHMH BemiecTBamMu. Ha mabopaTopHbIx
paboTax BBIMOJHSAIOTCS TPYNIIOBBIE WIW UHAUBUIAyAIbHBIC 3a/IaHMs 11O TIpoiieHHoN Teme. [Ipu
MPOBEACHUH J1a0OPATOPHBIX 3aHATUM MCIOJIB3YETCS] METOJ KOHTEKCTHOTO OOyYeHHs, KOTOPBIN
MO3BOJIIET YCBOUTH MaTepuajl MyTeM 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; COBMeN[ass €€ C TEXHOJIOTHeH MOJAyJbHOTO 00ydyeHus. BpimomHuB
AKCIIEPUMEHT, oOydaromuecss GOpPMYyIUPYIOT OOOOIICHHBIE BBIBOJABI IO CEPUH  OTMBITOB,
UCIO0JIb3YS PUEMBI aHAJIOTUU U CPaBHEHUSL.

CamocrosiTenpsHas paboTa oOydaromIMXCs BKJIOYAET B ceOs cambple pazHOOOpas3HbIC
(dbopMbl yueOHOM AESITeTbHOCTU: BBHIMOJIHEHHUE JOMAIIHUX 3a/laHul, 3aBepuieHre 0(OpMIICHUS
1abopaTopHbIX PabOT, MOATOTOBKA K MPAKTUKYMY, U3YY€HHE OCHOBHOTO W JOIOJHUTEIHHOTO
Marepuanga Mo y4dyeOHMKaM U MOcOoOusM, YTeHHE M MNpopaboTKa Hay4dyHOU JHUTEepaTypbl B
O6ubnnoTeke, HanMcaHue pegepaToB U KypCOBBIX pabOT, MOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaM,
uToroBoii arrecranuu.CamocrosiTesnibHas paboTa oOyyaromuxcsl JI0JbKHA ObITh HampaBieHa Ha
3aKpeIyIeHHUs] TEOPETUUYECKOr0 MaTepHalia, u3J0KEHHOro IperoaaBareieM, Ha IpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSATEIbHOE H3y4eHHE, Ha TOJrOTOBKY K JaOOPAaTOPHBIM 3aHATHUSIM,
BBITIOJIHEHHUE JIOMAIIHKUX 3aJJaHUI U MOJATOTOBKY K PYOSKHOMY U 3aKIIOUUTEILHOMY KOHTPOJIIO.
[Tpu npoBeeHnn pyOeKHOTO U 3aKIFOUUTEIBHOTO KOHTPOJISI OCHOBHBIMHU 337a4aMU, CTOSAIIUMU
nepes IMpernojiaBaTesieM, SIBISIIOTCS: BbBISBICHHE CTENEHM MNPaBUIBHOCTHU, 00beMa, TITyOUHBI
3HAHWH, YMEHUI, HABBIKOB, MOJTYYEHHBIX MPU U3YYEHUU Kypca HapsAy C BBISBICHUEM CTEIICHU
CaMOCTOSITEILHOCTH B IPUMEHEHUH TOTYYCHHBIX 3HAHUN, YMEHHUH 1 HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEJICTBA MO3BOJISIIOT IKCHEPUMEHTUPOBATH C HOBBIMU
dbopmamu koHTpoJig. OOydarolmuMesl MpeUIaraloTcsl TeCThl U 3a7aud B JIEKTPOHHOM BUJE, C
aBTOMATU3UPOBAHHOW CHCTEMOU TpOBEpKU. B oTnuyme OT OOBIYHOTO TECTHUPOBAHUS TaKOH
Croco0 KOHTPOJIS TO3BOJIAET CTyACHTaM B It000e Bpems MPONTH TeCT, MpOaHAIU3HPOBATh
OILTMOKY U POITH TECT BTOPUYHO.

6 YueOHO-MeTOAHYECKOE 00eciedeHre CAMOCTOSITeIbHOI padoThl 00yUYaroLIuXCst
[IpencraBneno B npunoxxenuu 1.



7 OneHoOYHbIE CPEACTBA ISl IPOBEJeHU POMEKYTOYHOM aTTeCTAlui
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOIMYecKOe H HH(POPMALIMOHHOE 00ecTiedeHre TUCIIUTITHHBI (MOTYJIsl)

a) OcHoBHas1 TUTEpaTypa:

1. OcuoBbl xumuu: ydeoHuk / B.I'. WBanos, O.H. I'era. - M.: KYPC: HUI[ UHDOPA-M,
2014.-560c.: - (Beicmiee oOpaszoBanue: bakamaBpmar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?.php?book=421658 - (mata oOpamenus: 01.09.2020). - Tekcr:
JJIEKTPOHHBIN.

2. Konsima, JI. T'. Xumus : yue6noe nocobue / JI. I'. Komsma, JI. I'. Tapaciok ; MI'TY. -
Maruurtoropek : MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (1ara oopamenus: 01.09.2020). - MakpooObekT. - TeKCT : 2MeKTpOHHBIH. - CBeIeHUS
nocrtymHbl Takke Ha CD-ROM.

0) JlonosiHuTEIbHAS JIUTEpPATYpa:

1. Mensauk, H. JI. PactBops! : npaktukym / H. JI. Mensuuk, . P. Mymnuna, O. A. Mumnypusa
; Marauroropckuit roc. Texuuueckuii yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o9kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenus: 01.09.2020). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIH. -
Caenenus noctymHbl Takke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcusie cuctemsi : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
Muiypuna ; Marautoropckuii roc. rexuandeckuit yH-T um. I'. 1. HocoBa. - Marautoropck : MI'TY um.
I WM. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 01.09.2020). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIH. -
Ceenenuns noctymHbl Taoke Ha CD-ROM.

3. Komsima, JI. I'. OKHCIMTENbHO-BOCCTAHOBUTEIbHBIC peakiuu. OCHOBBI JJICKTPOXUMHUU !
yuebnoe mocodue / JI. T'. Konsaa, D. P. Mymuna ; MI'TVY. - Marauroropek : MI'TY, 2015. - 58 ¢. : wur.,
TaomI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1147.pdf&show=dcatalogues/1/1121163/1
147.pdf&view=true (mara o6pamenus: 01.09.2020). - MakpooObekT. - TeKCT : PIEKTPOHHBIH. -
NmeeTcs neyaTHbIN aHAJIOT.

4, Mumypuna, O. A. Xumudeckas kuHeTHKa. COCTOSHUE XHMHUYECKOTO PAaBHOBECHS .
npaktukyMm / O. A. Mumypuna, O. P. Mymuna, O. B. EpuioBa ; MarHUTOrOpcKuii roc. TeXHUYECKHA
yH-T uM. I'. Y. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-ROM. - 3arx. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenus: 01.09.2020). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.



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=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true

B) MeroauyecKkue yKasaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX MPOLIECCOB: METOJANYECKUE yKa3aHUs K
1a00paTOpPHBIM PabOTaM MO AWUCHUIUIHHE «XHUMHS» ISl 00yJaromuXcsi BCEX HaIpaBICHHUN
NOJArOTOBKM W  CHelUaibHOCTEH nHEeBHOW (opmbl  oOyuenus / O.A. Mumiypusa;
MarnuTtoropckuii roc. Texuudeckuil yu-T uM. I'. 1. Hocosa. — Marauroropck : MI'TY nm. I'. 1.
Hocoga, 2016. — 11 c. — Tekct : HEMOCPEACTBEHHBIH.

2. Komsma, JLI. Xumuueckass TEepMOIMHAMHUKA: METOJMUYECKUE YKa3aHUS JUIs
CaMOCTOSITENIbHOM PabOThI MO AUCHUHUIUIMHE «XUMUS» IS 00ydaroluXcs BCEX HaINpaBiIeHUM
MOJIrOTOBKH M crenuanbHocTel Bcex ¢opm oOydenus / JI.I'. Konsga; Marautoropcekuii roc.
texuudeckuit yH-T uM. ['. Y. HocoBa. — MarauToropck : MI'TY um. I'. 1. Hocosa, 2020. — 18 c. —
Tekcr : HermocpeICTBEHHBI.

3. Komsama, JLI. CkopocTh XWMHYECKHUX pEaKIUd MW XUMHUYECKOE paBHOBECHE:
Meroandeckue ykazaHusi K JiabopaTopHbIM paboTaM MO JUCHUIUIMHE «XUMUS IS
00y4aroIuXCcsl BCEX HAIPaBJICHUI MOJrOTOBKH U CrielagbHoCTeil Becex (opm obOyuenust / JL.T.
Komsama, E.B. Tapacrok; Marnutoropckuii roc. texnudecknid yH-T uMm. [. M. Hocosa. —
Maruuroropck : MI'TY um. I'. 1. Hocoa, 2020. —8 ¢. — TekcT : HemocpeICTBEHHBIH.

4. PognonoBa, H.M. Xumudeckass KHHETHKA. XUMHUYECKOE PAaBHOBECHE: METOIUUECKHE
yKa3aHUs Ui CaMOCTOSITEIbHOW pabOThl MO JUCHUILIMHE «XHUMHUA» s 00y4yarouuxcs Bcex
HaIpaBJIeHUH MOATOTOBKH W CHEHMaIbHOCTEH BceX dopm obOyuenust / H.U. Pomgunonora, A.IL.
[TonomapeB; Maruutoropckuii roc. Texunueckuid yH-T uMm. I'. 1. HocoBa. — Marnurtoropck :
MI'TVY um. I'. . HocoBa, 2020. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uymnposa, JI.B. PactBopsl: MmeToanueckasi pa3paboTka K abopaTopHbIM paboTaM Io
JTUCHMIUTNHE «XUMHUSA» JJs1 00ydaroluXcsl BCEX HANpaBiICHHUM MOATOTOBKH M CIIEHUATbHOCTEN
Bcex popm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOropckuii roc. TEXHUYECKUHN YH-T
uMm. I'. . HocoBa. — Marnutoropck : MI'TY um. I'. 1. Hocoma, 2020. — 41 c. — Tekcr :
HEIMOCPEACTBEHHBIM.

6. Uynposa, JI.B. PacTBopbl: MeTomMuecKas pa3paboTka K CaMOCTOSTEIIBHOU paboTe 1Mo
TUCHMIUIMHE «XUMHUS» s OOYyYaloIIMXCs MO BCEM HamNpaBlIEHUSM TOJATOTOBKU U
crienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uymposa, D.P. Mymiuna, O.A. Muiypuna,
Maruutoropckuii roc. Texunueckuit yu-T um. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HenmocpeACTBEHHBIM.

7. Konsna, JLI'. KomnmouaHeie pacTBOpBI: METOAUYECKHE YKa3aHUA K J1ab0OpaTopHOi
paboTe Mo IUCHUILUIMHE «XUMUS» i1 0Oydarol[uxcs MO0 BCeM HampaBlIECHUSM MOJATOTOBKH U
crieraabHOCTAM Beex (opm obOydenus / JL.I'. Komsna, JI.A. BoapsiH; MarHuTOrOpCKHiA TOC.
texunueckuit yH-T uM. ['. . HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocosa, 2017. —9 c. —
TeKCT : HerocpeACTBEHHBIN.

8. Konsana, JI.I'. OxucauTenbHO-BOCCTAHOBUTEIbHbBIE PEAKIMH: METOIMYECKUE YKa3aHUs
K J1abopaTopHOil paboTe Mo IUCHUIUIMHE «XUMUs» A 00yJarolUuXcs BCeX HalpaBiIeHUH
NOJrOTOBKM W crhenuanbHocTeid Bcex ¢opm oOyuenus / JL.I. Komsma, E.B. Tapaciok;
Marnurtoropckuii roc. rexuudeckuit yu-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. H.
Hocoga, 2020. — 10 c. — Tekcrt : HEMOCPeACTBEHHBIH.

9. Konana, JI.I. OkuCANTENbHO-BOCCTAHOBUTENbHBIE PEAKIMH U AJIEKTPOXUMUYECKHE
MPOIIECChl: METOMUECKast pa3paboTKa K caMOCTOSTENbHOI padoTe At 00ydyaromuxcs mo BceM
HAlpaBJICHUSM TOJIrOTOBKM W cHenuanbHOCTSIM Bcex ¢opm oOyuenust / JL.I. Konsnma, E.B.
Tapacrok, 2.P. Mynnuna; Marautoropckuil roc. texuuueckuii yH-T uM. I'. M. HocoBa. —
Marnutoropck : MI'TY um. I'. 1. HocoBa, 2017. —41 c. — TekcT : HenocpeICTBEHHBIH.



nabopaTopHOil paboTe MO MUCHMIUIMHE «XHUMHS» I OOYYalOUIMXCS IO BCEM HAaIPaBIICHUAM
MOJrOTOBKM M CIIEIUAIbHOCTAM Bcex ¢opm obOyuenus / O.A. Mwumypuna, H.U. Ponumonosa;
MarnuTtoropckuii roc. rexuudeckuii yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um.

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

r) [IporpamMuoe o6ecnneuenue u UnTepHeT-pecypceb:

IIporpammHoe obecnieueHne

HanmenoBanme .
o Ne norosopa Cpok feicTBUS IUIIEH3UN

MS Windows 7
Professional(ms  |[1-1227-18 ot 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
7Zip CBOOOJTHO pacrpoCTpaHsIeMOe 0ecCpovHO
FAR Manager CcBOOOTHO pacIpoCTpaHIeMOe OEeCCPOUHO

IIpodeccuonanbHblie 02361 JaHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

OnekTpoHHas 0a3a NEPUOTUYECKUX H3daHmii East
View Information Services, OO0 «MIB1C»
Hanmonanenas MH(OPMALIMOHHO-aHATUTHYECKAs
cucrema — Poccumiickmii  wmugekc  Hayunoro|URL: https://elibrary.ru/project_risc.asp
nutuposauus (PMHII)
ITouckoBas cucrema Axagemus Google (Google
Scholar)
Nudopmannonnas cucrema - Enunoe okHO JocTyma K URL: http://window.edu.ru/
nH(OPMALIMOHHBIM pecypcam

https://dlib.eastview.com/

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

DenepanbHOE rOCyZapCTBEHHOE 010/ KETHOE

YUIPEIKICHUES «DenepanbHbIit uncruryt|URL: http://www1.fips.ru/
IPOMBIIIICHHON COOCTBEHHOCTH

Poccutickas Tocynapersentas OubmmoTeKa. https://www.rsl.ru/ru/4readers/catalogues/
Karasioru

DnexTpoHHbIe pecypchl Oubnuotexku MI'TY um. I'.1. http://magtu.ru:8085/marcweb2/Default.asp
Hocosa ] ]

9 MartepuajbHO-TEXHHUYECKOE o0ecriedeHne TUCHUTITHHBI (MOTYJIs1)

MaTepI/IaJ'ILHO'TeXHI/I‘{eCKOG oOecreueHue JUCHUITNIMHBI BKJIIFOYACT:



1. YueOHble ayAUTOPUH IJ1sl TPOBEJCHHUS 3aHATUHN JIEKIIMOHHOTO TUIIA.
OcHamienue ayIuTOpHH: MYJIbTUMEAUWHBIC CPEICTBA XpPAaHEHWsA, Mepeladyd Hu
npeacTaBiIeHus HHPOpMaLu

2. Y4eOHblE ayTUTOPHH JJIsl TPOBEACHUS JTaOOpAaTOPHBIX 3aHATHH, TPYNIOBBIX HU
VHJIMBUyaJIbHBIX KOHCYJIbTALUH.
Ocnaienue ayauropun: Harnsgaele MaTepuaisl: TaOIUIbI, CXEMBbI, I1JIAKATHI.

3. ITomMereHus 111 CAMOCTOSITETLHOU paOOTHI 00 yJaIOITUXCA.

OcHarnienne ayautopun: Ilepconanbabie KomnbroTepsl ¢ maketom MS Office, BeixoaoMm B
WHTepHeT W ¢ JOCTYIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00PAa30BATENBbHYIO CpEdy
YVHUBEPCUTETA

4. TlomemeHus nans XpaHeHHs U NPOPUIAKTHYECKOTO OOCTyKMBaHHUS Y4eOHOTO
000pyI0BaHUA.

Ocnamenue aynutopuun: Crennaxu, celdbl A XpaHEHUS ydeOHOro oOOpyaOBaHUS.
HNHCcTpyMeHTHI 171 peMOHTA J1a00PaTOPHOTO 000PYA0BaAHUSI.



I[MTPUJIOXEHUE 1

6. YueOHO-MeTOANUYeCKOE 00ecTieyeHre CAMOCTOSITeIbHOI padoThl 00y4aroIuXcs

CamocrosTenbHas paboTa OOydalOMIMXCS MOJAPA3eisIeTcss Ha ayIuTOPHYIO, KOTopas
IIPOUCXOJUT KakK BO BpeMs JIaOOpATOPHBIX 3aHATUM, TaK U Ha IUIAHOBBIX KOHCYJIbTAlMSX, U Ha
BHEAY/IMTOPHYIO, MPOUCXOJAIIYI0O BO BpeMsS MOATOTOBKH CTYAEHTAaMU OTYETOB IO JIAOOPaTOPHBIM
3aHATUSM U BBIIIOJIHEHMS IOMAalIHUX 3a0aHUM.

AynutopHas caMocCTOoATelIbHas paboTa OO0ydalooIIMXCsl IpeAnoJiaraeT  IMPOXO0KJIECHUE
TECTUPOBAHUA IO KAXKIOMY pasacily JUCHUIIIINHBI. TecThl BKIIIOYAIOT TCOPCTUYCCKUEC U MPAKTHYCCKUC
3a/laHus, OTBETHl HAa KOTOphIE TPEOYIOT TIIyOOKOTO TOHHMMAaHHS HW3YYEHHOTO Marepuana. TecTbl
MIOCTPOEHBI €IMHOOOpPAa3HO: K KaXKIOMYy BOIIPOCY Mpe/laraeTcsi YeThlpe BapHaHTa OTBETOB, Cpeau
KOTOPBIX OJIMH WM HECKOJBKO TMpaBUIIbHBIX. OOpaboTKa pe3yabTaTOB OCYIIECTBISETCS IYTEM
COIIOCTABJICHHA IMOJIYYCHHBIX PE3YJIbTAaTOB C 3TAJIOHHBIMH W MPOTEKACT OUCHDb 6I)ICTp0. MakcnmansHOE
KOJIMYECTBO OAJTOB B KX 101 TeMe Kypca — 10.

BapI/IaHTbl TEMATHYECCKUX TECTOBBIX 3ananm‘fl IS TEKYHIEro KOHTPOJIs

XuMHYeCKasi TEPMOAUHAMUKA

B tecrax mo Teme «XumMudeckas TEpMOJIUHAMHKAY: TIEPBBIC MIECTh 3aIaHUN OIICHUBAIOTCS B
0,5 6amna, cenpmMoe — B 1 0al1, a BOCBMOE, AEBIATOE U JECATOE 3aJaHusI — B 2 Oayia.

Tecer Ne 1

1. Tlpu paccMOTpeHUU XUMUYECKOU PEaKIUM cUcmeMa O3HAYALT:
a) HCXOJHbIE peareHThI

0) MPOAYKTHI XMMHUYECKON peaKinu
B) PpEaKUMOHHBIN COCY]l
I) HCXOJHBIE PEareHThl U MPOIYKTHI PEaKINU

2. HepBLIfI 3aKOH (HepBoe Haqano) TCPMOANHAMHUKU MATCMATUYCCKHU 3aIIUCBIBACTCA TaK:
a) PV =uRT B) K = Aexp (- Ea/ RT)

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

3. B sk30TepMuueckoil peaxiuu:
a) SHTAJIBIINA PEAKIIMOHHOM cucTeMsbl nosbimmaeTcs (AH > 0)

0) TeruoBoit adekt peakunu orpunarenet (Q< 0)



B) HTAJIBIIMS PEAKLIMOHHON cucTeMbl yMeHbluaeTcst (AH< 0)
I') JaBJICHUE PEAKIIMOHHOM CHCTEMBI ITOBBIIIAETCS

4. CrangapTHbIE TEIUIOBBIC A3P(PEKTHI MPUHATO 0003HAYATH:

a) AUcr B) Q 101327
0) AH®gs r) AHcr
5. Kakue u3 npuBeICHHBIX PEAKLUil SBISIOTCS YHIOTCPMUYCCKUMU?
a) 1/2 N2+ 3/2 H2= NHs AH = — 46 K]]x/mMob
0) H2+4/2 O2=H20, AH = -242 K]I>x/Mo11b
B) 1/2N2+1/2 02=NO , AH = 90 KJI>x/Mo1p
r) 1/2Hx+1/2 1,=HI, AH =26 KI>x/mMoinb

6. Kakas u3 HammMcaHHBIX HIDKE pEaKIMii OTBEYAeT TEIUIoTe oOpa3oBaHUs okcunma azora ( || ) B
CTaHAAPTHBIX YCIOBUAX?
a) /2 N2+ O=NO B) 1/2 N2+ 1/2 02 =NO

6) N+ 1/2 0= NO r) NHs+ 520, =2 NO + 3 H,0

7. Tlpum BoccTaHoBneHuu 16T okcuma menu( || ) O peakiuu :
CUuO () + C pagur) = CU ) + CO (1), mormotminock 22 kK TEIIOTHI.

DHTanenus 00pa3oBaHus okcuaa meau (|| ) paBHa:
a) 110 B)220,5
0) -200,5 r)735

8. Hust peakiturt  NIiO o + C (pagur = Ni @ + CO (). Onpenenure BO3MOXKHOE HarpaBiCHUE
CaMOMPOU3BOJIBLHOTO TEUCHUS PEAKIIMU IIPU CTAHIAPTHBIX YCIOBUSAX U IIpU TeMreparype 627°C.

BemectBo AH®298  (K[I/Mo0mB) S%e8  (JIx/mMmonp*K)
NiO —239,7 38
C (rpaduT) O 5,74
Ni ) 0 29,9
CO -110,5 197,4

B otBere ykakure 3HaueHus sHepruu ['mOOca mpu cTaHAAPTHBIX YCIOBUSX, IPU TeMIepaType
627°C m Temneparypy Hadajla peakluu

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

9. Kak n3MeHsieTcst SHTpONUS IPHU Pa3IoKEHUN KapOOHaTa KaabIHs?



a) YBEITMYMBACTCSA B) HE YMEHbIIIACTCS
0) yMEHbIIIAETCs ') HE 3HaI0

10. [lanHas peakuus:
2KCl1Os (tB) —2KCl (1)+30: (1) AH<O

MOKCT CaMOITPOM3BOJIbHO ITPOTCKATH

a) B IPsIMOM HaIpaBJICHUH B) HE MOXXET MPOTEKATh
0) B 00paTHOM HaIpaBJICHUU ') HE 3HAI0

a) 1,2

0) 3,5

B) 5,0

XuMuuyeckass KHHETHKA

B tecrax mo Teme « XuMuueckas KHHETHKa»: TIEPBOE, BTOPOE, TPEThE, YUETBEPTOE U MATOEC 3aIaHUS
onenuBarorca B 0,5 0aja; mecroe, ceabMoe, BOCEMOE, AEBIATOE U ecaToe — B 1 0aj, a OUHHAIIATOE
— B 2,5 Oamna.

Tecer Ne 1

1. Pa3,[[e.]'[ XHUMHH, I/IBY‘IaI-OH_II/Iﬁ CKOPOCTH U MEXAaHU3MbI XUMHUUYCCKUX peaKHHfI, Ha3bIBACTCA
a) XUMHYECKasd TCpMOJHaMHUKa

0) TEPMOXUMHUS
B) XUMHUYECKasi KHHETHUKA

2. CKOpOCTb XUMUYECKOW PEaKINH — 3TO ...
a) BpeMs, 32 KOTOPOE MOJHOCTBIO PACXOAYETCSI OJTHO U3 UCXOTHBIX BEIIECTB

0) U3MEeHeHHe KOJIMYEeCTBa BEIIECTBA PEareHToB (MM MPOAYKTOB) PEaKlUU B €AUHUILY BPEMEHH B
enuHuIEe o0BeMa

B) KOJIMYCCTBO BCIICCTBA ITPOAYKTOB PCAKIINU K MOMCHTY OKOHYAHUSA pCAKIIUN

3. B kakux eguHHIIAX BBIPAXKAETCSI CKOPOCTh XUMHUECKOH peakuun?
a) mosb 11 1¢ !

0) 6e3pa3MepHasi BeIMYMHA

B) MOIIB2 C



4. Ot kakux (paKTOPOB 3aBHCUT CKOPOCTh XMMHUYECKHX PEaKIHii?
a) OT IPUPOJIbl PEATUPYIOLINX BELIECTB

0) oT Temreparypsl
B) OT 00BEMa PEaKIOHHOTO COCYyaa

5. CocrtosiHME  XMMHUYECKOTO  paBHOBECHS  OOpAaTUMBIX  IPOIIECCOB
XapaKTepu3yercs ...
a) paBHOBECHBIMH KOHIICHTPALIMSIMU TIPOYKTOB PEAKIIUU

0) PHeprueii akTUBU3aIuu
B) KOHCTaHTOM paBHOBECHS

6. Kak 3anucbiBaeTcst BRIpaKEHHE JUIsE CKOPOCTH PEAKIUU
4 NO n+6 HLO=4 NH3 ) +50:

a) V=K[NOJ[H20]  6) V=K[NH3][O2]  B) V=k[NOJ*[H.0]°

KOJIMYCCTBCHHO

7. Kak 3anumercsi BRIpaXeHHe TSl KOHCTaHTHI paBHOBecHs peakimu A + 2 B = C +D?

a) Ke = [C][D]/ [Al[B?
6) Ke = [C][D] / [A][B]

B) Ke = [A][B] */ [C][D]

8. Kakoii oTpe30k Ha AuarpaMMe MoKa3bIBaeT 3HaUYEHUE TEIJIOBOr0 3¢ deKTa peakinu ?

a)l ¥

X \
6) 2 2

B) 3
1 I 3

v

XOJ1 peakluuu

9. Yt0 MOXHO CKa3aTh O peakiiH, H300paKeHHOM Ha Auarpamme K Bonpocy 8?

a) PK30TEPMHUUECKAsT PEaAKIIHS
0) sHIOTEpMUYECKast peaKIus

B) peaKknus ONMMUCBIBACT COCTOSITHUEC PABHOBCCH A



10. PaBnoBecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEIIIACTCSI BIICBO.

a) MpU NOHWKEHUU TEMIIEPATYPBI
0) TpY MOBBILICHUN TEMIIEPATYPHI
B) IIpY MOBBILIEHUH JaBJICHUS

11. Jnsa peakmuu Cuy + 2 H 2 () = CH 4 () mpu HEKOTOPO# TemIiepaTtype KOHCTaHTa PaBHOBECHSI
paBHa 0,8. PaBHOBecHas KOHIIEHTpamus BOJOpoAa paBHa 1,2 Moib/i1. Berauciure wCXomHYIO
KOHIICHTPALIMIO BOJIOPOIA.

PactBopbI

B tecrax mo Teme «PacTBOpB»: TepBOe 3alaHUE OICHMBAacTCS B 1 0ar, BTOpoe, TPEThe,
4eTBEpPTOE, IMATOE U IIeCTOe 3a7aHus - B 1,5 0ayuia; cebMoe, BOCBMOE, JIEBATOC M JIECITOC — B
0,5 6amna.

Tect Nel

1. Ins ypaBaenus peakiuu Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHHE 3aITUIICTCS B BUIE

1) 2K* + S04* = K2SO04
2) Cu%* +S042 + 2K* + 20H" = Cu(OH)24 + K2S04
3) CuSOs + 20H™ = Cu(OH)2d + S04~
4) Cu? + 20H- = Cu(OH)24
2. Macca (B r) xnopuna Hatpus B 300 mu 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. Ins moxaBnenus runpoiusa xiaopuaa xpoma (I1I) cnenyer

1) 100aBUTH CONSHYIO KUCIOTY

2) no6aBUTH MIETOYD

3) pas30aBuUTH pacTBOP BOAOM

4) TOBBICHTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUTOTOBJICHHBIM M3 TUApOCYIb(ara KalblUs U BOJbBI, CyMMa
KO3 QUIIMEHTOB B ypaBHEHUU HEOOPATUMOM JUCCOIMAIIMN PACTBOPEHHOTO BEIIECTBA — 3TO

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

6. PacTBOpuMOCTh OKcaiaTa cepebpa pasha 3,27-107 1/ 100r H2O. Omnpezmenurte TpousBeneHUe
pactBopumoctu Ag2C204

1) 510712 2)1,16-10°  3)10,7-10°¢ 4)2,31.10°8



7. MaccoBas 10Ji1 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOLICHUE

1) macchl BelecTBa K Macce BOIbI

2) KOJHMYECTBA BEIIECTBA K 00bEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KoJMYeCTBa BEUIeCTBAa K 00bEMY pacTBOpa

8. K c1abbIM 351eKTpOINTaM OTHOCUTCA ...

1) ruapoKcua aMMOHHUS
2) THUIPOKCHUJ KaJus

3) xmopua KaabIus

4) MapraHioBas KHCJIOTa

9. M3BecTHO, YTO BOJAHBIE PACTBOPHl MHOTHX COJIEH MOTYT MMETh ILEJIOYHYIO WM KUCIYIO Cpenay.
[IprumnHOii 3TOTO ABIISIETCS ...

1) snekrponus cosuei

2) JIUCTIPOTIOPIIMOHUPOBAHKE COJICH
3) ruapatupoBaHuUe COJei

4) TUAPOIHU3 COJIeH

10.3nauenue PH uuctoii Boas! npu 25°C cocrapiser

D1 2)7 3)0 4)10

MarnuTtoropcknii TexHn4eckuil yausepcuteT um. [.1M1.Hocosa

JucnepcHble cUCTEMBI

B Ttectax mo teme «JlucmepcHble CHUCTEMbD»: MEPBOE, BTOPOE, TPEThE€ M YETBEPTOE 3a/JaHus

OLIEHUBAIOTCA B 1 Oajut; mATO€E U IIeCTOE 3aaHusd - B 3 Oajia.

4.

Tect Nel

VKaKUTE pa3sMepbl YaCTHI] KOJUTOUIHBIX CHCTEM

1) wmensire 1 oM

2)  6ousire 100 M

3) ot 1M go 100 am

Kakne wWOHBI CHOCOOHBI BBI3BATh KOATY/SIHMIO KOJJIOMAA, YaCTHIGI KOTOPOTO HMEOT
MOJIOKUTENBHBIH 3apsin?

1)  KaTHOHBI

2)  aHHUOHBI

3)  TOJSIPHBIE MOJIEKYJ

JI71st KaKOTO SJIEKTPOJIUTA MOPOT KOAryJISIIUU KOJUTOM/A C MOJOXKHUTELHO 3apsHK EHHOM YacTUIICH
JIOJDKEH OBITh HAUMEHBIIIAM?

1) xuopun kanus

2)  cymedar Kanus

3) optodocdar kamus

Murienna 3071 UMEET CTPOCHUE: {[Fe(OH)3]m n Fe** -(3n —x) CI"} x CI

Kakou QJICKTPOJIMT UT'PACT POJIb NOHHOTO CTa6I/IJ'II/138.TOpa?



1)  xmopun xenesa (111)

2) BOma

3)  TUIPOKCUI Kaus

ITpu B3aumoneiicteuu 20 ma 0,001H murparta cBunna (1) ¢ 10 mn 0,02H cynbdara kamus
obpa3yercs 3076 cynabhara ceuama (I). K kakomy 3mekTpoy JOHKHBI IEpeMeaTbCsi YaCTHIIBI
THCTIEPCHOM (a3l MpH IEKTPOIIH3E?

1)  HaxoAATCs B COCTOSHHHU JUHAMUYECKOTO PAaBHOBECHS

2) K Karoay

3) kanomy

B nBe xon6b1 HanuTo 1o 50 M1 301 rUAPOKCUAA Kene3a. [l Toro yToObl BEI3BATh KOATYIISILIUIO
307151 MOTPeOOBANIOCH J00aBUTh: B iepBYyIo — 5,3 Mit 1 H pactBopa xitopua kanus; B qpyryio — 18,7
mi 0,001H pactBopa docdara HaTpus. Berarcaute nopor Koarymisiuu KaxxJ10ro 3JeKTpoJInTa.

OKHCANTENBbHO-BOCCTAHOBHUTEIbHbIE NMPpOouECChI

B Tectax nmo teme «OKHCIUTENHbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI»: MEPBOE, BTOPOE, TPETHE,

YETBEPTOE U IATOE 3a7aHus onleHnBaroTcs B 0,5 Oamna; mectoe — B 1 0ar; cenbMoe U BOCbMOE — B 2

Oaia, a ieBsitoe — B 2,5 0aioB.

N

[98)

(o)

~

Tecer Ne 1

. OKHUCIIUTENb — 3TO aTOM, MOJIEKYJIA WJIK MOH, KOTOPBIH ...

1) yBelMYMBAET CBOKO CTEIICHb OKHCIICHHSI
2) TPUHUMAET JJICKTPOHBI
3) oTaaeT cBOM AIEKTPOHBI
. [Iporiecc BoccTaHOBIIEHUS UMEET MECTO B Clly4yae, KOrja ...

1) HelTpaibHBIC ATOMBI IIPEBPAIIAIOTCS B TOJIOKUTEIBHO-3aPSKEHHBIC HOHBI
2) TOJIOKUTEIbHBIN 3apsi]] HIOHA YMEHBIIACTCS
3) oTpuUIaTENbHBIN 3aps1 HOHA YBEITUIMBACTCS
. 3 mpexacraBneHHbIx HIbKe peakunii Kk OBP aucnponopunoHupoBaHUs MPUHAIIEHKHUT ...

1) S+ 2HNO3 = H2S0O4 + 2NO
2) 2H,0; = 2H,0 + O3
3) Mg+ S=MgS

. K BoccTanoBuTensiM oTHOCATCA ...

1)  Mertamibl, BOJOPOI, YIIepOT
2)  aKTHBHbBIC HEMETAJUIbI
3)  BIEMEHTHI, HaXOIAIINECS B CPEHEH YaCTH MEPUOINICCKOM CHCTEMBI

. CTenieHU OKUCICHUS KHUCJIopoaa a) B BOAC 6) B IICPOKCUIC BOAOPOJAa COOTBETCTBECHHO PABHEI ...

1) a)-2;6)-2
2) a)—2;6)+2
3) a)-2;0-1

. HepMaHraHaT KaJIus B OBP, MMPOTCKAOIINX B KHCIOH Cpcac, BOCCTaHABJIMBACTCA 1O ...

1)  xatmona Mn?
2)  manraHaT-moHa MnO4>—
3)  okcuma mapranmna (1) MnO

. B peaxmuu, nporekatomieir mo cxeme CraSz + KNOs = KaCrOs + KSOs + NO okwucnenuto



MIOJIBEPraroTCs CIEAYIOLINE YICMEHTHI ...
1) asoru cepa
2)  cepau XpoMm
3)  XpoMm u a30T
8. Cymma k03 (pHUIIMEHTOB B peakiuu, MpUBEICHHON B Boripoce Ne 7 paBHa ...
1) 26 2) 18 3) 35
9. Cymma kodppuiuentos B peakiuu KMnOs + HClouy, = ... paBHa

1) 30 2) 26 3) 35

3J'leKTpOX]/IM]/I'lCCKI/Ie CUCTEMBbI

B TeCcTax II0 TEMC ((SJ'IGKTPOXI/IMI/ILIGCKI/IG CUCTEMBI». nepBoe, BTOpOG U IIATOC 3aJdaHUusd
olleHUBaOTCs B | 0asut; TpeThe U YeTBepToe 3aanus— B 1,5 Oasia; mectoe u cenpmoe — B 2 Oasia.

Tect Nel
1. DaexTpoaHBIN MOTEHIMAN OMIPEACIISIOT M0 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Knaneiipona
3) Boapnmana
4) Appenuyca
2. Paccuwmraiite DJIC ramsBanuueckoro snementa Mg|MgSOs||CuSO4|Cu mpu cranmapTHBIX
YCIOBHSIX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakue mpoykTel 00pa3yroTcst Ha KaToJie IPH JIEKTPOJIM3E pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) aszoTHas KuCIOTa
4) KHCIOpOJT
4. VYkaxure cyMMy KO3 GHIIMEHTOB B ypaBHCHHH 3JICKTPOJIM3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas ®3 TpPHUBEICHHBIX  OKUCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIMHA  MPOTEKAeT
CaMOITPOU3BOJILHO B IIPSIMOM HarpaBJICHUU?
1). FeSOs + Cu —...

2) CuSO4+ Fe —...
3) CuSOs+Na —...
4) HCI+ Cu —...

6. Bbrumciure Maccy NMHKA, MOJYYEHHOTO INpH 3JEKTposiuze cyib(ara IUHKA, KOTOPBIH
poBowIIN B TeueHue 20 cek npu cuiie Toka 1A
1) 2,1-10%
2) 0,05
3) 0,013
4) 6,7-10°°



7. llpuBemuTe CXEMbl JJIEKTPOAHBIX IIPOLECCOB M MOJIEKYJISPHOE YpPaBHEHHE pPEAKIMH,
NPOTEKAIOIICH NpPU AIIEKTPOXMMHUYECKOW KOPpO3uHu TaibBaHomapel ZN|MQg B CEpHOKHUCIION
cpexne. B otBete ykaxkute cymMmmy K03(p(pUIIMEHTOB B MOJIEKYJIIPHOM YpaBHEHUH.

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

BreaynuropHas camoctosiTenbHas padoTa 00ydaromIMXCs OCYIIECTBIISICTCS B BUJEC M3YyYCHUS
JUTEPaTyphl IO COOTBETCTBYIOMIEMY pa3Aeily C MpopaboTKoW MaTepuana; o(GopMIIEHUS OTYETOB IO
n1a00paTOPHBIM paboOTaM U BBHITIOTHEHHUS JOMAIITHUX 3aIaHUH.

BapI/IaHTbI TeMaTH4YeCKHUX JOMAINHUX 3aJaHui 1J1s1 BHeay}Il/ITOpHOﬁ CaMOCTOAITEJILHOM paﬁoTLI
CTYAEHTOB IO TEMaM

JlomainHee 3aganue Ne 1

o TeMe « XuMHYecKas TEPMOIMHAMUKA»

B nomamHem 3aaHuu 1Mo TeMe « XuMUYecKas TePMOIMHAMHKAY: TIepBast 3a/iaya OI[CHUBACTCS B
2,5 6amna; BTopas — B 1,5 6amna; tpetbs — B 1 6am.

Sagadga Nel

Hns peakuuu CHs ) + CO2 ) = 2 CO ) + 2 Hz () onpenenuTe BO3MOXKHOE HalpaBJICHUE
CaMOTPOM3BOJILHOTO TEUEHHs PEAKIMH MPH CTAHJAPTHBIX YCIOBHAX U pu  Temmepatype T = 927 °C,
eclii TerIoBoi 3(h(deKT peakuu 10 3aJaHHONW TeMIlepaTypbl He U3MEHUTCS. YKaKUTE: a) BBIACTACTCS
WIM TOTJIONIaeTCcs JHEepPrusi B XOJ€ peakuuu; O0) NPUYMHY HAWICHHOTO HW3MEHEHHUS SHTPOIHH.
Paccuuraiite TemnepaTtypy Havajia peakiuu.

3agaua No2

Boruncnute temoBoit  addekt peakuuu: CaCy ) + 2 H2Oq) = Ca(OH)2 () + C2H2 (), monb3ysck
CTaHJIAPTHBIMU TEIJIOTaMU 00pa30BaHMsl pearupyromux BemecTB. CKOIbKO TEIIOThl BBIACIUTCS WU
MOTJ0TUTCS Tipu oOpazoBanuu 2,24 1 CoHz?

3agaua Ne3

[To TepMOXUMHUYECKUM YPaBHEHHSIM PACCUMTANUTE TEIUIOBOM APPEKT pEaKIIHu:
Hopy + COz2@) =CO )+ H2 O¢). Tepmoxummuueckre ypaBHEHHUS:

a) Hoy +% O2) = H20 (v, AH = -241,9 x/Ix;

6)2COr +020)=2CO0O2 ), AH =-566,2 x]JIx.

JloMmalHee 3aganue No 2




o TeMe «XUMHYeCKasi KHHETHKA

B nomamnem 3aganuu no temMe «XUMHUYECKash KMHETHUKa»: IMepBas 3ajadya olleHuBaercs B 1,5
Oamra; Bropas — B 0,5 Oanna; TpeThs, 4eTBepTas u nstas — B 1 6a.

3agaua Nel

Peakmust npotekaer mo ypaBHeHuto: Oz ) +2 CO ) = 2 CO2 (). HauaneHble KOHIEHTpAIIUN
pearupyromux BemectB paBHbl: [O2] = 1,2 monw/in, [COJ= 0,8 mons/1. Bo ckoiabko pa3 u3MeHUTCS
CKOPOCTh TpsiMOW peakiuu, kornaa npopearupyet 30% CO? Bo ckoibko pa3 U3MEHSTCS CKOPOCTH
MPUMOM U 0OpaTHOM peakluu, €cliu YBEJIUUUTh JaBI€HUE B CUCTEME B JIBa pa3a?

3agaua No2

Ipu Temmepatype 40 °C HexoTOpoe KOMMYECTBO BelIecTBA BCTYMAeT B PeaKiuio 3a 20MHH.
Paccuuraiite BpeMsi, Ipy KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO IIPH TEMIIEpAType
200 °C, ecrm TemmepaTypHbIit KOYQ(HUIMEHT CKOPOCTH PEAKIHU paBeH 2. Bo CKOIBKO pa3 M3MEHHTCS
IIPU 3TOM CKOPOCTb PEAKIIH?

3amaua Ne3

Haiigute HayanbHble KOHLIEHTPALUK UCXOAHBIX BEIIECTB M KOHCTAHTY PaBHOBECHS PEAKIINH:
Fe (7 + H20 () = FeO () + H2 (1), €ciu paBHOBECHBIC KOHIIEHTPAIIMH PEarupyIoNIuX BEIIeCTB PaBHBI:
[H20]=0,3mons/1, [H2] = 0,4 Mob/11.

3agada No4

Hns peakimonnoi cucremel: CO ) + H20 ) = CO2 (y + H2 () HayanabHble KOHIIEHTpaLUU
paBubl: [H20] = 0,5 monw/a, [CO] = 0,6 moas/n1. OnpeneanuTe KOHIICHTPAIIMA BCEX BEIIECTB B MOMEHT
paBHOBECHS, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaya Ned
Bripasute uepe3 KOHIICHTPAIUU PeareHTOB KOHCTaHThI PABHOBECHS CIICAYIOIINX PEAKIIUN:
Now) + 3 Ho) = 2 NHz (), AH =-92,2 xJIx;
COzr) +C =2 CO), AH =+160,5 /[ x;
COw) +H2Or) =CO2 ) + Hawr), AH =-41,1 xJx.

Ykaxure HaIlpaBJICHUEC CMCHICHUS XUMHUYCCKOTO PaBHOBCCUS 3THUX peaKHHfII 8.) IIpU NOHUKCHUN
TEMIICpATYypPhbI, C€CJIIN MOaBJICHHUC IIOCTOSAHHO, 6) IprU MOBBIMICHUN [OaBJICHHUA, C€CJIU TEMIICPATYypa
IIOCTOAHHA.

JlomalnHee 3aganue Ne 3

no reme «PacrBopbi»



B JOMAIIHEM 3aJlaHuU 110 TEMC «PaCTBOpr»Z HepBaSI, BTOpaSI, TpeTLSI n T1ITad 3aJa4u
orieHnBaercs B 1 6amr; yerBepras u mectas — B 0,5 6amna.

3agauga Nel

B xakom o0weme BojibI ciieayer pactBoputh 1351 SNClz mis monydenus 3M pactBopa xiopuaa
ososa (Il) ¢ mmotHOCTEIO P = 1,405 r/™MN?

Paccuuraiite: a) maccoBylo JOJIIO BEIIECTBA B pPacTBOpE; ©0) MOJSPHYIO KOHIICHTPAIUIO
SKBUBAJIEHTA; B) MOJSUIBHOCTh; T) THTP; 1) MOJIBHYIO JIOJIFO BEIIECTBA B PACTBOPE.

3agauga No2

3aKoHYHTE MOJICKYJIAPHBIC W HANWOIUTE COKpAllCHHBLIC HWOHHBIC YPaBHCHHA peaKHI/Iﬁ
BSaI/IMOJIeI\/'ICTBI/ISI CJICAYIOINX BCIICCTB!:

HBr + NaOH —

AgNO3 + HzS —

MgCl, + KOH —

CaF; + HCl—

Sb(OH); + H2SO; —

Sb(OH); + NaOH —

3amaya Ne3

CocTtaBbTe 10 JBa MOJEKYJISIPHBIX YPAaBHEHUS PEAKINH K CIIEIYIOUIUM HOHHBIM:
Ba?* + CrOs> — BaCrOg;

NHs* + OH — NH4OH;

ZnS + 2H"— Zn** +H.S

3anaga Ne4d
Boruncnure pH 0,05M pactBopa cepHOM KHCIIOTHI.
3azmaga NeS

Kaxue u3 cnenyromnux couneii noaseprarorcs rugaponusy: NaxSiOz. Cu(NOs),. KBr? CocraBbre
MOHHBIE M MOJIEKYIISIDHBIE YpaBHEHUs THAPOJIM3a COOTBETCTBYIOMMX coiieil. Kakoe 3Hauenune pH (<
WiIn> 7) AIMEIOT PACTBOPBI STUX COJEH?

3agaua Ne6



Haiinure npoussenenue pacrBopumoctu PhClz, ecin B 200 Mt Boabl pactBopsiercst 2,17 T 3T0TO
COEJMHEHUS.

JlomalnHee 3aganue No 4

no TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE nmpoueccon»

B JOMAIITHEM 3aJaHHUU 110 TCMEC ((OKI/ICJ'II/ITeJ'II)HO-BOCCTaHOBI/ITeJILHLIC Hpoueccm»: HepBaﬂ 3a1a4a
onieHuBaercs B 1,5 6aia; BTopas — B 2,5 O6aia; TpeTbs — B 1 Gai.

3amgauga Nel

[TonGeputre ko3 ULIKEHTH! B YpaBHEHUSX OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHM.
VKa)KHUTe THI KaXKI0W PEAKIUN.

Paccuuraiite SIIEKTPOABIKYINYIO CHIYy W ONPEACIUTE HANPABICHUE CaMOIPOU3BOJIBHOTO
MIPOTEKAaHWsT  MEPBOM  peakuu IpH  CTAaHAAPTHBIX  YCIOBHAX,  HMCIIOJNb3ys  3HAYEHUS
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX IOTEHIIUAJIOB!

HJ + HPOs — J, + H3POs + H20

HNO2, — HNOs + NO + H20

H[AuCl;] + H20, + NaOH — Au +NaCl +02 + H20
NHsReOs +H, — Re + NHs + H20

KBrO —» 0Oz + KBr

3agaua Ne2

CocTaBbTe ypaBHEHHSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINA:
KMnOs + NaNOz + H0 —

NaCrO, + H202 + NaOH —

Bi(OH)z + NaS:0s+ NaOH —

Bi.Oz + C —

Mg + HNO3 (pass) —

3amaya Ne3

Jlanbl nBe okuciutesbHO-BoccTaHoBHUTENbHBIC mapbl: KNOz, KNOz; u Pb(NOs)2, PbO:.
[Tonb3ysick TaOMUIECH CTaHAAPTHBIX OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHBIX TOTCHIIMATIOB, COCTaBbTE
ypaBHCHHE BO3MOXKHOUM peakiuu B ykasaHHou cpene (HNOs). Paccuuraiite 3HaueHue
AIIEKTPOBIIKYIICH CHIIBI PEaKITHH.



JlomainHee 3aganue Ne 5

Imo TeMe «3.]'IeKTp0XHMH‘leCKI/Ie CHUCTEMbID»

B JOMAIITHEM 3a1aHUHU 110 TCMEC <<3JI€KTp0XI/IMI/ILI€CKI/Ie CUCTCMBI». HepBafI 3a1a4a OICHUBACTCA B
1 6aymt; BTOpast — B 1,5 6amna; Tpethst — B 2,5 Oaia.

3amgauga Nel

CocraBbTe DIEKTPOHHO-MOHHBIE YPAaBHEHHsS DIIEKTPOIHBIX IMPOIECCOB M  MOJEKYIISAPHOE
ypaBHEHHE TOKOOOpA3yromiel peakiud, MPOTEKAoNmeH Mpu paboTe TalbBAaHAYECKOTO JIICMEHTa
Co/Co(NO3)2 // AI(NO3)s/Al. Paccuuraiite D/IC (E) raipBaHHYECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIIOBHSIX.

[IpuHsSB mOTEHIMAN aHO/a PaBHBIM CTAHIAPTHOMY 3HAYECHHIO, PACCUMTANWTE KOHIIEHTPALUIO
KaTMOHOB METaJlJIa B KATOJHOM pacTBope, pu KoTopoit DJIC raapBaHMYECKOrO 2JIE€MEHTAa YMEHBIIUTCS
Ha 0,02B.

Sagadga No2

[IpuBemuTe CXEeMbI DSJCKTPOJHBIX TIPOIIECCOB M  MOJICKYJSIPDHBIC YpaBHEHHUS pEaKIui,
MIPOTEKAIOIINX MIPH AIIEKTPOXUMHUYIECKON Koppo3uu radpBaHonapsl Co/Ni: a) B kucnoit cpene; 6) BO
BJIQ)KHOM BO3IyXe.

Onpenenure yOblIb Macchl aHOJA MPU KOPPO3UHU B KHUCIION cpene 3a 20 MUH, €ClH CKOPOCTh
koppo3suu coctaBuia 0,01 r/q.

Sagaua Ne3

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

a) pacruiaBa NaOH;
6) pactBopa CoSOs,

Boruncnute (aktuueckoe KOJIMUECTBO MeETallla, MOJIYYEHHOTO Ha KaToJle MPH JIIEKTPOJIU3e
Co(NO3)2, eciut 31eKTPOIIH3 IPOBOAMIM B TedeHuH | 4. BrIxoa MeTaia mo ToKy cocTaBui 85%.

YkaxxuTe BO3MOKHEIE MMPUYIHUHBI YMCHBIIICHU BbIXOd MCTAJJIA IO CPAaBHCHUIO C PACUCTHLIM.

KOHTpOJ’leBIe BOIIPOCHI IO TEMaM

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «XumMudeckas TePMOANHAMHUKA»

1. OCHOBBI XUMHYECKOU TCPMOJAUHAMUKU: IIOHATHEC CUCTEMbI, BUAbI CUCTCM.
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TepmoauHaMuyeckne napaMeTpsl U PYHKIIUH COCTOSTHHS CUCTEMBI.

Buyrpennss sneprus. Pabota. Temora.

[lepBrlii 3aKOH TEPMOJIUHAMUKH (BBIBOJ).

DOHTaNBNUs KaK (GYHKIHS COCTOSHUS CUCTEMbI. DHTaNbINA 00pa30BaHus BELIECTBA.
TemnoBoit s¢ddexkr xumuueckoit peakiuu. DakTOpbl, BIMAIONIME Ha TEmIoBOH 3ddekT
XUMHUYECKON PEAKIUU.

Tepmoxumus. 3akoH ['ecca.

CnencrBus u3 3akoHa ['ecca.

DOHTponHs KaK (PyHKIHS COCTOSHHUS CUCTEMBI.

BTopoi1 3ak0H TepMOAMHAMUKHY.

Tpernii 3aKOH TEPMOANHAMHUKH.

Ouneprus ['ub6ca.

Hanpasienne caMmonpou3BOJILHOTO MPOTEKAHUSI XUMUYECKUX PEAKIIUM.

KOHTpOJIbeIe BOIIPOCHI IO TEME «XuMHYeCcKass KHHETHKA»

Xumudeckass KWHETHKA. CKOPOCTh XMMHUYECKOW PEAKIIMH M METOIbI €€ PeryJTHpPOBaHHUS.
Brustaue xoHIIEHTpaIuy Ha CKOPOCTh XMMHUYECKOM PeaKIuu (3aKOH JEHCTBYIOIINX Macce).
Brustaue Temmneparypbsl Ha CKOpOCTh XuMuuecko peakiuu. [Ipasmino Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHUI AppeHnyca.

DHeprus akTUBaLMU. Y paBHEHUE AppeHuyca.

Teopust mepexoAHOT0 KOMIUIEKCA. JHEPreTUYECKas Juarpamma.

Kpuas Maxkcsenna — bonbimana. HepreTudeckuii 6apsep.

Karanutnueckue cuctemsl.

Brnusinue xkaranuszaTtopa Ha CKOPOCTh XUMUUYECKON pEaKIIHH.

['oMOreHHBII ¥ TeTepOreHHbI KaTalu3.

KonebaTenpHbie peakimm.

Xumuyeckoe paBHOBecre. OOpaTUMBbIe U HEOOPATUMBbIE pEaKIUU.

KoncTanTa XuMHUY€CKOrO paBHOBECHSL.

Cwmenenue xumudeckoro pasaosecus. [Ipunnun Jle—Illarenbe.

BiusiHue koHUEHTpaluu, 1aBJIeHNs U TEMIIEpaTyphl.

@da30BblE€ PABHOBECHS.

@dazoBble AMarpaMMsbl 1Ji1 OJHOKOMIIOHEHTHBIX CHCTEM.

KonTpoabHbie Bonpochl o Teme «PacTBopbn»

[Tonsitue pacrBopa. PactBopuMocTh BemiecTBa. PacTBOpMMOCTH rasa.

PactBopbl. CrnocoObl BBIpaKEHHS KOHIEHTPAIMM pPAacTBOPOB (MaccoBas MAOJsI, MOJSIpHAs
KOHIIEHTpAIIMs, MOJISIpHasi KOHLIEHTPALIHUsI SKBUBAJIEHTA, MOJIbHAS JIOJISI, TUTD).

KonnuratusHsle cBoiicTBa pacTBOpoB. VneansHslii pacTBop.

3akonsl Payns: | (roHomerpuueckuit) u |l (30ynnnockonuueckuii 1 KPUOCKOMTUYECKHI).

Ocmoc. OcmoTtnyeckoe naBieHne. Cxema 0CMOMETpa.

KucnoTHO-0CHOBHBIE B3aUMO/I€HCTBHSI BEIIECTB.

HNonnas Teopust KUCIOT U OCHOBaHWI AppeHuyca. OCHOBHBIC TIOHATHS U TOJOXEHHUS TEOPUU
Appennyca.

Jucconumaiusi KHUCIOT, OCHOBAHWN W COJIH C TOYKM 3pEHUsT MOHHOU Teopuu AppeHuyca
(mpumepsl).

Crenens auccormanuy. CHIBHBIC U CIa0bIEe AIEKTPOJIUTHI.

Jlucconumarus ciabbIx 271eKTpoauToB. KoHCTaHTa ArCCOIUAIIN.
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3akoH paszbasienus: OcTBaiba.

Peakiun noHHOro 0OMEHa MEXAY JIEKTPOIUTaMu (Ha IMpUMEpe peakiuii o0pa3oBaHus ci1aboro

3JIEKTPOJINTA, OCAJIKA U ra3a).

IIpousBeneHue pacTBOPUMOCTH.

HNoHnHoe npousseneHue Boabl. BoAOpOIHBIN U THIPOKCUIIBHBIN ITIOKA3aTENH.
I'mpponus costeld. TUIbI TUAPOIN3A COJIEH.

KosmuecTBeHHbBIE XapaKTEpUCTUKU IPOLECCa THAPOIIH3A.

DaxTOpBI, BAUAIOIME HA IPOLECC TUAPOIIN3A.

KOHTpOJILHbIe BOIIPOCHI IO TEME «I[ncnepcnble CHUCTEMbBI»

I'eTteporennbie cmecu. JlucnepcHbIe CUCTEMBI.
JHucnepcHocth. Knaccudukanuu aucrepcHbIX CUCTEM.
Konnounusie pactBopsl. JInodunbabie U TMOPOOHBIE KOJLITOUIHI.
CriocoObl 1oTyueHus: KOJIOMIHBIX PACTBOPOB.

CrpoeHne KOJIOUIHBIX YacTHII.

[IpaBuno ®asuHca — [Ieckosa.

Y CTONYMBOCTD KOJUTOUAHBIX CUCTeM. CTaOMIH3aTOPHI.
Koarymsiuust muo¢uinbHbIX U 1M0(OOHBIX KOJIOUIOB.
CenmMeHTanms KOJJIOUIOB.

Koarynsiuust KoJJIOuIHBIX pacTBOPOB IEKTPOIUTAMHU.
[TpaBuno Hlyneue — [Napau. Koarynupytomas crmocoOHOCTb.
Onruyeckue CBONCTBA KOJUIOMIHBIX PACTBOPOB.
DJIEKTPUYECKHE CBOMCTBA KOJJIOUIHBIX PACTBOPOB.

KOHTpOJIbeIe BOIIPOCHI IO TEME «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE

MPOLECCHI»

OCHOBHBIE IOHATHUS TEOPUU OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUMN.
OKHCIIUTENBEHO-BOCCTAHOBUTENIBHBIE CBOKMCTBA BEILIECTB.

Baxneiiire oKUCIUTEIN U BOCCTAHOBUTEIIH.

Tunel OKUCIUTETHHO-BOCCTAHOBUTENIBHBIX PEAKIHH (IPUMEPHI).
OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBINA MOTEHIIUAI.

Ypasuenue HepHcra.

CocraBiieHHE OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA.
HamnpaBneHnue okucauTeIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME ((3JI€KTp0XI/IMI/I‘-IeCKI/Ie CHUCTEMBD)

9J'IeKTpOXI/IMI/I‘-ICCKI/Ie CHUCTCMBI. KJ'IaCCI/I(i)I/IKaI_II/ISI QJICKTPOXUMHUYCCKUX ITPOLECCOB.

3J'IeKTpOXI/IMI/I‘-ICCKI/IC MpoNHeCChI, NPOTCKAOMINEC HA I'PAaHUILIC pa3Jciia «METAJIJI — paCTBOP».

lanpBannyeckuii 3aemeHT Jlanmansa — SkoOwu.
DNEKTPOABUKYILAS CUJIA TAIbBAHUYECKOTO AJIEMEHTA.

I/I3MepeH1/Ie QJICKTPOAHBIX TMOTCHINAJIIOB. Pan CTAHAAPTHBIX J3JICKTPOAHBIX TMOTCHIHUAJIOB.

CBolicTBa METAJIJIOB B COOTBETCTBUN C MX TOJIOKEHUEM B PsAly HAIPSKEHUN.
VYpasuenue HepHcra.



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

DNEeKTpON3 pacilIaBoB U pacTBOpoB. KaTtoaHble U aHOIHBIE NTPOLIECCHI.
O0benunenHsblit 3akoH @apanes. Beixos mo Tokxy.

Koppo3sus metamios. Kiaccudukanus KOppo3HOHHBIX MPOLIECCOB.
XuMHueckass KOppo3usi.

DneKTpOoXUMHUEcKass KOppo3us. AHOJHOE OKHCIIEHHE MeTajljla M KaTOJHOE BOCCTaHOBJIEHHE
OKHUCJIUTEJSL.

[Tpumepbl KOPPO3HH B KUCIION cpelie U aTMOC(HEPHOH KOPPO3HUH.
CKopocTh KOppO3uH.

3amura METaJIJIOB OT KOPPO3HUH.

3alUTHBIC TOKPBITHSL.

DNEKTPOXUMHUYECKUE CITOCOOBI 3aIIUTHI OT KOPPO3UU METAIIIOB.
XUMUYECKUE UCTOYHUKHU TOKA. ['aIbBAHUYECKHI DIIEMEHT.
XUMHUYECKUE UCTOUHUKHU TOKA. AKKYMYIISITOPHI.

XUMHUYECKHE UCTOYHUKH TOKA. TOMIMBHBIE JIEMEHTBHI.



IMPUJIOKEHUE 2

7. OueHo4YHbIe CPeACTBA JJIs IPOBeIeHHUs MPOMEKYTOUYHOM aTTeCTAlMU
[IpomexxyTouHass  aTTecTalsi HMEET  LEJIbI0  ONPENEIUTh  CTENEHb  JAOCTHXKEHUS
3aIlUIAaHUPOBAHHBIX PE3YIHTATOB OOYUEHHUS 110 JUCIUILINHE 32 OTIPEICICHHBIN epuo] 00ydeHUsI.

a) HﬂaHpreMbIe Pe3yJdbTaThbl Oﬁy‘{eHI/IH H OHCHOYHBIC CpeacTBa JJsl IIPOBCACHUSA
l'[pOMe)KyTO‘IHOﬁ arrecranmm:



CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIE CpeICTBA

OK-1: crtocobHOCTBIO K aOCTPAaKTHOMY MBIIICHUIO, aHATTN3Y, CHHTE3Y

3HaTh

- OCHOBHBIC XMMHUYCCKHE IIOHATHUA,
MOJ0KEHUS U 3aKOHEIL,

- COBpeMeHHBIe HaHpaBJ'IeHI/Iﬂ
pa3BUTHUS Hay4YHBIX TEOPU;

- METO IbI TeOpeTI/I'-IeCKOFO 158
3KCHepI/IMeHTaJ'IBHOFO
HUCCIIEI0BaHUA B 001aCTH XUMAH

1.

Hepellﬂ‘lb meopemu4eCKux 60npocoe K zauemy.

OCHOBBI XMMHYECKOH TEPMOJUHAMHKHU: CHUCTEMA, TECPMOJUHAMHUYCCKUC IIapaMCTPbI

CHUCTEMBI, (1)YHKIII/II/I COCTOAHHS CUCTEMBI. HepBBIfI 3aKOH TCPMOJUHAMUKH.

©ONT OOTAWN

PR R R e
PwWNDERO-

15.

OHepreTuka XUMUYECKUX MPOLIECCOB.

OHrtanbnus. 3akoH ['ecca u ceaCcTBHS U3 HETO.

OHtponus. YpaBHeHue bonbimana. Bropoli n TpeTuil 3aKOHbI TEPMOIMHAMUKH.

Oueprus ['u06ca. HampaBieHnss XUMHYECKUX MPOIECCOB.

Xumuueckasi KuHeTuka. CKOpOCTh XMMUYECKON peakiuu. CpelHsisi 1 HICTUHHAsE CKOPOCTH

CaKIInH. Kunernueckas KpuBasl.

CKOpOCTb peakiui U METO/Ibl €€ PeryIupOBaHUS.

Biustaue Temmnepatypsl Ha ckopocTh peakiuu. [Ipasuino Bant-T'odda.

DOHeprus akTUBaLMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.
KaranuzaTopsl 1 KaTanuTUYECKUE CUCTEMBI. [ OMOTeHHBIH KaTanus.

KaranuzaTopsl v KaTaTUTUYECKUE CUCTEMBI. | eTeporeHHbli KaTaaus.

Xumuyeckoe paBHoBecHe. KOHCTaHTa XMMUYECKOTO PaBHOBECHUSL.

Cwmenienne xumudeckoro paBaosecust. [Ipunmun Jle [llarenbe.

PactBopbl. CriocoOb! BeIpaKeHHsI KOHLIEHTPALIMU PACTBOPOB.

PactBopbl 2nekTponuToB. CTeneHb 1 KOHCTAHTa IEKTPOIUTUYECKON qucconranuu. 3aKoH

pasbaBnenus OcTBaibaa.

16.  Jluccommanms KuCIIOT, OCHOBaHUH, cojeld. AM(OTEPHBIE HIEKTPOJIUTEHI.

17.  PactBopumocTts. IIponsBeaeHue pacTBOpUMOCTH. YcClIOBHE OOpa30BaHUS U PACTBOPEHMS
0CaJIKOB.

18.  Hucconuanus Bojsl. MoHHOE npousBeneHue Boabl. pH.

19.  T'unponus coneil. CreneHb U KOHCTAHTa THAPOJIU3A.

20.  Jucnepcusie cuctembl. Knaccudukarus. JlnoduiabHbie u 11opoOHbIE KOOI

21. CrpoeHne KOJIOUTHBIX YacTHL.

22.  Koarynsuusi KOJUIOUAHBIX pacTBOPOB.

23.  OKHMCINTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BEIIIECTB. Knaccudukarms




CrpyKTypHBII
JJIEMEHT

[Inanupyemsle pe3ysnbTaTsl

OneHouHbIE CpeICTBA

KOMITCTEHITHH 00yueHmA
OKHCITUTEITLHO-BOCCTAHOBUTEIBHBIX PEAKIINH.
24. DIEKTPOXUMHUYECKHE CUCTEMBI. 3akoHbI Dapajies. DIEKTPOHBIN MOTEHIUAI.
25. lanpBanmueckuit anement [lanmansa Skoown.
26. DJIEKTPOXUMHUECKUE CUCTEMBI: SJIEKTPOJIN3 pacIuiaBoB. [IpuMeHeHue ek Tpom3a.
27. OnexTpoan3. AHOIHBIA U KaTOIHBIN MPOLIECCHI TPU AIEKTPOJIU3E pacTBOpoB. IIpuMenenune
JNIEKTPOJIN3A.
28. Koppo3sus. Bumsr koppoznn. CriocoObl 3alIUTHI METAJUIOB OT KOPPO3UH.
YmeTh - pemars  pacyeTHbIC  33/1a9U Ilpumepnvle npakmuyeckue 3a0anus 011 3auema:
MPUMEHHUTENIFHO K Marepuaiy 1. HammcaTh SME€KTpOHHBIC YpaBHEHHS SJCKTPOTHBIX MPOIECCOB, YpaBHEHHE CyMMapHOM
MPOTrpamMMBbl; TOKOOOpasyromed peakiuu, BeIYUcIuTh DJ]C rabBaHUYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUH
- IPOTHO3MPOBATh BO3MOKHOCTB | HOHOB MeTa/uIoB paBHbL: [AIF*]=0,001 moms/1, [C0?*]=0,1 Momns/m.
MPOTEKaHUSI  CaMOIPOM3BOJILHBIX 2. Hanmmcath noHHBIE U MOJICKYIISIpPHBIC YpaBHEHHS peakiuil ruapoiuza coyeid: KsPOs; NaxSOs;
MIPOIIECCOB B paznuunbix | ZnCls.

XUMHYECKUX CHCTEMAX;

- TPOBOJUTH AKCHEPUMEHTAIbHbBIC
HCCIIeI0OBaHUS 1o 3aJJaHHBIM
METOAUKaM B chepe
npodeccuoHaIbHON 1eATEIbHOCTH;

3. 3aKOHUYNTH YPaBHEHHSI PEAKIUH, HAITUCAB UX B MOJICKYJIIPHOW ¥ HOHHOM (hopmax:
Al(OH)3z + NaOH —, Ko,CO3 + H2SO4 —, H2S + KOH —.

4. B 2 1 pactBopa ruapokcua kaneius conaepxkurcs 478,8 v Ca(OH),. IlnotHOCTh pacTBOpa
1,14 r/mi1. Paccumnraiite: o(Ca(OH)2); Cwm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIbHBIX PEAKIUH:

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

6. HamucaTth s1eKTpoHHBIE ypaBHEHHUS DJEKTPOJHBIX IMPOIIECCOB, YpPaBHEHHE CYMMAapHOM
TOKOOOpa3yromieil peakiuu, BeIYUCIUTh, DJ[C raqbBaHUYECKOTO 3JEMEHTa, €CIU KOHIEHTPALUU
MOHOB METaJIoB paBHBL: [Mn?*]=0,01 mouns/1, [Au**]=0,1 Moms/m.

7. 3aKOHYUTH YpaBHEHUSI peaKIiii, HAMMCaB UX B MOJIEKYISIPHON U MOHHOM opmax:

NH4OH + HNO3 —, Zn(OH)2 + NaOH—, AIPO4 + NaxSO4 —.

8. HamcaTp ypaBHEHHs peaKiiii THAPOIIN3a B MOJCKYIspHOM U HoHHOM Bujie: Alx(SOas)3, KCI,
Na>S0Os.

9. HammcaTh 371€KTpOHHBIE YpaBHEHHS 3JEKTPOJHBIX IPOLIECCOB, YpaBHEHHE CyMMAapHOI
TOKOOOpasytoliei peakiuu, BeIYUCIuTh J/IC raapBaHUUECKOro 3JIEMEHTa, €CJIM KOHIEHTpaIuu
MOHOB MeTaIoB paBHbL: [ZNn?*]=0,01 moms/n, [Cu*]=1,0 Moms/m.

10. Cynbdat amomunus Maccoid 36,4 r pactBopuau B 100 r Bojel. [TnoTHOCTH OSTYydYeHHOTO




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnaaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE CpeICTBA

pactBopa 1,32 r/mi1. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cm; N(Al2(SO4)3) u N (H20); T.

11. HamucaTh »JI€KTpOHHBIE YPAaBHEHHS AJIEKTPOJHBIX IPOIECCOB, YPaBHEHHE CYMMAapHOU
TOKOOOpasyromie peakiuu, BeIYUCIuTh JJC raibBaHUYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUH
MOHOB MeTa/IoB paBHbL: [Mn?*]=0,01 moms/1, [Ag*]=1,0 Mons/m.

12. 3aKOHYUTH YpaBHEHHUS PEaKIMii, HAKMCAB UX B MOJIEKYJISIPHOM U HIOHHOM BHJIE:

MnS + H,SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOAMHAMUYECKYIO BO3MOXKHOCTD NpoTekanus peakuuu CaO) + 2 Cp) =
= CaC; (x) + CO(), AH; =460 x/[>x mpu cTaHIapTHBIX yCIOBUsAX. PaccunTaiite TemMneparypy Hadasna
peakiuu, ecimm  S(Ca0)=38 JIx/monb K; S(C)=6 Ix/monsK; S(CaCz)= 70 JIx/monb-K;
S(CO)=197 Ix/moinb-K.

14. CocTaBbTE YpaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIHHBIX PEAKIIUN:
KMnO4 + NaNO; + H2SO4 —, Cr2(SO4)3 + Brz + NaOH —.

15. Onpenennte TEPMOANHAMHYCCKYIO BO3MOXKHOCTD mpoTekanust peakiuu 2 Cl ¢y + 2 H2Or)
=4 HCly) + Oz (y, AHy = 115,6 xJI)x mpu cTaHmapTHBIX YCIOBHSX. Paccumraiite Temmeparypy
navanma peakiun, ecam  S(CL)=223 JIx/mons-K; S(H20)=189 JIx/moas-K; S(HCI)=
187 Tx/moub K, S(02)=205 Tx/mois K.

16. Hantmcats ypaBHEHHUS peakiiii Tuapon3a B MosieKysipaom u noHHoM Buze: CrCls, NaNOs,
K2COs.

17. CoctaBbTe ypaBHEHUSI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHI:
K2Cr207 + NaxSO3 + H2SO4 —, KMnO4 + NaNO2 + H20 —.

18. T'omorenHas peakuusi mporekaer mo ypaBHeHutro Hz o) + |2 ¢ = 2 Hly). Hauanbnas
KOHIIeHTpauusi Bogopoaa 2,1 monb/i, noga 1,5 mons/n. Bo CKOMBKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, korga npopearupyet 30% Bogopona?

19. B 640 mu Boasl pactBopuiu 160 r xmopuna xenesa (I1I). [ImoTHocTs moydyeHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClz); Cum; Cox; Cm; N(FeCl3) u N (H20); T.

20. Ompenenute TEPMOJIMHAMUYECKYIO BO3MOXKHOCTh MpOTeKaHUs peakiuu CS; () +3 Ozn)=
=COz2 ) + 2 SOz (), AHr = -1075 /I npu cranaapTHHIX ycioBusax. Paccuuraiite Temmneparypy
Hauanma peakiun, ecan  S(CS2)=151 [hx/monb-K; S(02)=205 Ix/moms-K; S(CO2)= 213
Jx/moub - K; S(SO2)=248 x/momb K.

21. Peakuumst uzaet no ypaBHeHuto: 2 Hx ) + So () = 2 HoS(r). HauanbHast koHIIEHTpaIms BoAopoa




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIE CpeICTBA

2 monw/11, cepsl 1,5 Monp/n. OnpeaennuTte Bo CKOJIBKO pa3 U3MEHHUTCS CKOPOCTh PEaKIIUi K MOMEHTY,
Koraa npopearupyet 0,7 Moib/1 Bojtopoaa’?

22. OnpenenuTe TEPMOANHAMHYECKYIO BO3MOKHOCTD MPOTEKaHUs peakuuu 2 ZNS ) + 3 Oy =
=272n0 ) + 2 SOz (), AHr = -890 x/I>x ipu cTaHAapTHHIX ycloBHsX. PaccuuTaiite Temmneparypy
Hauaa peakiuu, eciau S(ZnS)=58 Jlx/monn K; S(02)=205 JIx/monb-K; S(ZnO)= 44 JTx/monb K;
S(S0,)=248 x/mons K.

23. HavayibHBIE KOHIIEHTPAIMN HCXOIHBIX BemecTB B peakiuu: 2 SOz () + Oz () = 2 SO3 (1) ObLH
paBHsl 1,8 Mosb/n SOz n 2,4 Moitb/1 O2. Bo CKOIBKO pa3 M3MEHHUTCSI CKOPOCTh PEaKIIUH K MOMEHTY,
korja nmpopearupyet 0,8 moss/1 SO2?

24. B pactBope optodocdopHoii kuciotsl Maccoil 1200 r m mnotHocthio 1,153 r/mn
coaepxutcs 312 r HsPOs. Paccunraiite: o(H3PO4); Cym; Cox; Cm; N(H3PO4) u N (H20); T.

Bnanets

- HaBBIKAMH TIPUMEHEHHS OCHOBHBIX
XUMHYECKUX 3aKOHOB B
npohecCHOHANBHOM JIeATeTLHOCTH,
- METOAUKAMM HCCJIEIOBAaHUSI U
HaBBIKAMU DPAOOTBI B XUMHUUYECKOU

nabopaTopuu;
- CcnocoOHOCTBIO  aHAIM3HPOBATH
pe3yibTaThI UCCIIEI0OBAHHIA

MPUMEHUTENFHO K cepe
npodeccuoHaIbHOM 1eATEIbHOCTH.

Ilpumepnwvie npakmuyeckue 3a0anus 011 3auema:

1. dns peakiun CHs () + CO2 () = 2 CO () + 2 Ha () onipenenuTe BO3MOKHOE HapaBiIeHUE
CaMOTPOM3BOJIBHOTO TEUEHUSl PEaKIMH MpU CTaHIAPTHBIX YCIOBUAX M NHpu Temneparype T
=927°C, ecnm TerIoBoi SGPEKT peakuy 10 331aHHON TeMIepaTypsl He H3MEHHUTCS. YKaKHUTE: a)
BBIJICTISICTCS] WJIM TOTJIOIIAETCSl SHEPIHsl B XOJe peakuuu; 0) NpUYuHy HAWJAEHHOTO U3MEHEHUs
sHTponuu. PaccunTaiite Temneparypy Havyajna peakiii.

2. Bripa3ute yepe3 KOHIIEHTPALMU PEareHTOB KOHCTAHThI PABHOBECHS CIEIYIOIINUX PEaKIIHii
Nory + 3 Haor) = 2 NH3, AH = -92,2 xJIk. YKakuTe HampaBJICHHE CMEIICHUS XHMHUYECKOTO
PaBHOBECHSI ATUX PEAKINil: a) IpU MOHWKEHUN TEMIIEPATYphl, €CIIU JaBJICHHE MOCTOSIHHO; 0) Tpu
MOBBIIICHUH JJABJICHUS, €CIIM TeMIIEpaTypa MOCTOSHHA.

3. CKOJIbKO MHILTHIIUTPOB 96%-HOTO pacTBOpa CEPHOU KHUCIOTHI C MIOTHOCTHIO 1,84 r/mn
notpeOyetcs i npurorosyenus 2 i1 0,25M pactBopa?

4. Kakuwe u3 cnenyronmx cousieit moasepratorcs ruaponu3y: NaxSiOz. Cu(NOs).. KBr?
CocTtaBbTe MOHHBIE M MOJIEKYJSIPHBIE YPAaBHEHMsI TMIPOJM3a COOTBETCTBYMOIUX cojied. Kakoe
3HayeHue pH (< > 7) UMeroT pacTBOPHI ITUX CONEn?

5. 3omb ruapoKkcHaa MarHus noxydeH myrem cmemuBanus 0,02 i 0,011, pactBopa MgCl, u
0,028 1 0,005 u. pactBopa NaOH. Ompenenute 3apsa 4acTUIl MOTYYSHHOTO 30Ji1 M HAMUIINUTE
bopMyity ero MULEIIIBI.

6. PaccunTaiiTe 2lEeKTpOABIKYIYIO CUITYy M ONPEJEIINTE HANPABICHHE CaMOIIPOU3BOJILHOTO




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnaaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE CpeICTBA

POTEKAHHS peakuuu npu CTaHIAPTHBIX YCIIOBUSX, UCTIONB3YSI 3HAYCHUS
OKHCJTMTEITLHO-BOCCTAHOBUTENBHBIX ToTeHIManoB H) + H3PO; — J» + H3POs + HXO0.
7. TlpuBemuTe CXEMBI SIIEKTPOIHBIX MPOIECCOB M MOJEKYISAPHBIE YpaBHEHHS PEaKIHi,
MPOTEKAIOIIUX MPH AIEKTPOXUMHUYECKOW Koppo3un ramsBanomnapel  Co/Ni: a) B kucoii cpene; 0)
BO BJI&KHOM Bo3ayxe. Omnpenenure yOblIb MacChl aHOJ1a IPU KOPPO3HUH B KUCIION cpefe 3a 20 MuH,
€CJTM CKOPOCTh Koppo3uu coctapmia 0,01 /4.
8. CocTaBbTe 1EKTPOHHO-UOHHBIE YPABHEHHUSI 3JIEKTPOIHBIX MPOILIECCOB (aHO UHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, IIPOUCXOSIIEH pH AmekTpoim3e pactBopa CoSOs,
Brrancnure GakTuyeckoe KOJIMIEeCTBO METAJUIa, IIOJIYYeHHOTO Ha KaTo/Ie TPH 3JIEKTPOIIH3E
Co(NO3)2, eciu 311eKTPOJIM3 MPOBOAMIH B TeueHHH | 4. BbIxoa MeTasmia o Toky coctaBui 85%.
YKkaxure BO3MOXKHbIE IPUUMHBI YMEHBIICHHSI BBIX0/1a METAJLIA IO CPABHEHHIO C PACYETHBIM.
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