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JIner akryaauzanun pabodeii nporpaMmbI

PaGouas nporpamma nepecMoTpena, o0cyx/ieHa u ogoOpena uist peanuzauuu B 2020 - 2021
y4eOHOM rojly Ha 3aceanuu Kageapbl XuMUHU

[Tporokon ot 01 centsabps 2020 r. Ne 1
3aB. kadeapoit ;Z' %4 z 46 % H.JI. Mensinuk

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u oj100peHa s peanuzauuu B 2021 - 2022
yueOHOM roay Ha 3aceaHuu Kadeapbl XuUMHUU

[IpoTokonm ot 20 r. No
3aB. kadeapoi H.JI. MensHuk

PaGoyas nporpamma nepecMoTpeHa, o0cyxk/aeHa u ogoopeHa s peanusanuu B 2022 - 2023
y4eOHOM rofy Ha 3acefanuu Kapeapsl XUMUHU

[TpoTokon ot 20 1. No
3aB. kadenpoi H.JI. Mensiuuk

PaGouas nporpamma nepecMoTpeHa, 00Cyx1eHa i og00peHa s peanusanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl XuUMHUA

[Iporokon ot 20 r. Ne
3aB. kadeapou H.JI. MensHuk

Paboyas nporpamma nepecMoTpeHa, o0cyxk/eHa u ogoopeHa s peanuszauuu B 2024 - 2025
y4eOHOM rojy Ha 3acefaHuH kadeapsl XUMUH

[Iporokon ot 20 r. No
3aB. kadeapoii H.JI. Mensuux




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

Juctunnuua XuMus BXOAWT B 0a30BYI0 4YacTh Y4YeOHOro IiaHa 00Opa3oBaTeIbHOU
IPOTPaMMBEI.

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

"Xumusa" B 00bemMe IporpaMMsbl cpeHel 0011e00pa3oBaTeIbHOM MIKOJIBI

3HaHus (YMEHMs, BJIaJIEHUs ), OJyYeHHbIE IPU U3Y4YEHUU AAHHOW JUCHMIUIUHBI OyayT
HEOOXOIUMBI JIJISl U3yUSHHS TUCITUTLTIH/TIPAKTHK:

be3zonacHOCTB KU3HEAEATEIBHOCTH

MarepuanoBeneHue

OKoJIOTHS

3 Komnerenuun o0yuaruierocsi, opMupyembie B pe3yJibTaTe 0CBOCHHS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pe3y/ibTaThl 00y4eHHUs

B pesynbrare OCBOCHHS UCIUIUIMHBI (MOIYJs) «XHUMHs OOyUYaIOIIMICS JOJDKEH
00JaiaTh CIeAyIOIMMI KOMIIETEHIUSIMU:

CtpyKTypHBIU [Tnanupyemble pe3yabTaThl 00yICHHS
AIIEMEHT
KOMITIETEHIINH

OK-1 crtocoOHOCTBIO K a0CTPaKTHOMY MBINIJICHUIO, aHAIIU3Y, CHHTE3Y

3HaTh - OCHOBHBIE€ XUMHUYECKHUE ITOHSTHS, ITOJI0KEHHS U 3aKOHBI;

- COBPEMCHHBIC HAMPABJICHUS Pa3BUTHS HAyYHBIX TCOPHI;

- METObI TEOPETHYECKOTO M SKCIIEPUMEHTAIILHOTO UCCIICIOBAHUS B
007aCTH XUMHH

Ymeth peliaTh pacueTHbIC 33ja4i IPUMEHUTEIBHO K MaTepuaily MporpamMmmbl;

- MPOTHO3UPOBATH BO3MOKHOCTh MMPOTEKAHUSI CAMOTIPOU3BOJIbHBIX
MPOIECCOB B PA3TUYHBIX XUMUYECKUX CUCTEMAX;

- MPOBOJIUTH IKCTIIEPUMEHTAIbHBIE HCCIIEI0BAHUS 110 3aJaHHBIM METOIUKAM
B cepe npodeccnoHaNbHOM 1eSTeTbHOCTH

Brnaners - HaBBIKAMH IPUMEHEHHS OCHOBHBIX XHMUYECKUX 3aKOHOB B
poQecCHOHATIBHOM AEATEILHOCTH;

- METOAMKaMH UCCIIEIOBAHMS U HABBIKAMHU pabOTHI B XUMHYECKOM
n1abopaTopuu;

- CIIOCOOHOCTBIO AHATM3UPOBATH PE3YNIbTAThl UCCIIETOBAHUM
HNPUMEHHUTEBHO K chepe mpodecCHOHATBHON 1esSTeIbHOCTH




4. CTpyKTypa, 00b€éM U coep:KaHue IMCHUILJIMHBI (MOYJIs1)
OOm1ast Tpy10€MKOCTh AUCHUIUIMHBI COCTABIISET 2 3a4ETHBIX SAMHUL /2 aKaJl. 4acoOB, B TOM YHCIIE:
— KOHTakTHas pabora — 51,95 akas. gacos:

—ayauTopHas — 51 akaj. 4acos;

—BHeayauropHas — 0,95 akan. yacos
— camocrositenbHas pabora — 20,05 akaz. gacos;

dopma aTTeCcTaluy - 3a4ET

AynuropHast s
o | xomraxmhas paGora E z dopwma TekyIero
=
& 5} By, KOHTPOJIA
Paznen/ Tema 3 (B axaz. yacax) E R A . P Kon
g 3 © | caMOCTOSITENbHOM |  ycreBaeMOCTH U
JIMCIATUTAHBI ] £ = . | xommereHnun
@) g £ paboThI MPOMEKYTOUHON
nab. | mpakr. | £ &
Jlek. 23 aTTeCcTalluu
3aH. 3aH. | O &
1.
oopmiieHue
oTyera no
nabopaTopHOH
pabore; 3amura
- peleHue nabopaTopHOH
1.1 Xumuueckast P
2 6/21 3 JIOMAIITHET O pabotsl. Jlomaninee OK-1
TePMOMHAMHKA
3aganusg Ne 1; 3aganue Ne 1.
- camocrositensHoe|  TectupoBanue
U3Yy4YCHUE YYEOHOM
Y HAyIHOH
JIUTEPATYPBI
3
- opopmIiIeHUE
oTyera o
nabopaTopHO#
pabore; 3amura
- peleHue nabopaTopHOH
1.2 XuMnueckass KUHETHKA 2 421 3 JIOMAILIHET O pabotsl. Jlomaninee OK-1
3aganust Ne 2; 3azanure Ne 2,
- camocrositensioe|  TectupoBanme
HU3ydeHHe yueOHOH
Y HAyIHOH
JIUTEPATYPHI




otopmieHEe
oTdera 1o
71a00paTOpHOH
pabore; 3amura
- pemeHue 71a00paTOpHOH
1.3 PacTtBOpHI 4 821 6,05 JIOMAIIIHET O pabotel. [lomarrHee OK-1
3aganus Ne 3; 3azanue Ne 3.
- camocrositensHoe|  TectupoBanue
u3ydyeHue yueOHoi
U Hay4HOH
JIUTEPATYpPEI
ohopmieHUE
oTdera Ho
nabopaTopHOH 3amura
1.4 JlucnepcHble CUCTEMBI 4 6 3 patore; NaGopaTopHoi OK-1
- CAMOCTOSITEIIBHOE padoTHI.
u3ydyeHue yueOHoii | TectupoBanue
U HaY4HOH
JIUTEPATYPEI
- oopmIIeHHE
oT4yera Ho
nabopaTopHOit
pabore; 3amura
15 OxKucnuTeNnsHO- - peleHue nabopaTopHOit
BOCCTaHOBHMTENBHBIE 2 4/21 2 JIOMAILIHET O pabotsl. JlomarHee OK-1
MIPOIIECCHI 3ananus Ne 4; 3aanue Ne 4.
- camocrositensHoe|  TectupoBaHue
U3y4YCHHE YUeOHOM
Y HAyIHOH
JUTEpaTypbl
oopmiieHue
oTyeTa o
nabopaTopHOH
pabore; 3amura
- perieHne nabopaTopHOit
16 DCKTPOXUMHICCKHE 3 6/41 3 Z[OII)VIaI].IHCFO pa6OTLII.),HOI\I/)IaI.HHCC OK-1
CHCTEMBI
3aganusg Ne 5; 3aganue Ne 5,
- camocrositenbHoe|  TectupoBanue
HU3ydeHHe yueOHOH
Y HAyIHOH
JIUTEPaTyPhI
Wroro no pasaeny 17 |34/121 20,05
HUroro 3a cemectp 17 | 34/1214 20,05 3a4éT
Uroro o aucuuiuinye 17 | 34/1214 20,05 3a4er OK-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

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

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

[ToMuMO 3TOTO B JEKIIUHU 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 uepe3 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 MPE3CHTALIUEH.

JIeKIMOHHBIN MaTepuall 3aKperUIsieTcs B X0/1€ JTabopaTOPHBIX padOT, B X0OJ€ KOTOPBIX
ydueOHasi paboTa MPOBOJIUTCS C PEATbHBIMH XUMHUYECKHMH BemiecTBamMu. Ha mabopaTopHbIX
paboTax BBITOJHSAIOTCS TPYNIIOBBIE WIW WHAUBUAyATbHBIC 3a/IaHMs 11O TIpoiieHHoN Teme. [Ipu
MPOBEACHUH 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 oOydaromIMXCs BKJIIOYAET B ceOs camble pazHOOOpa3HbIC
(dbopMbl yueOHOM AESITeTbHOCTU: BBHIMOJIHEHHUE JOMAIIHMUX 3a/laHul, 3aBepiieHre 0(OopMIICHUS
mabopaTopHbIX pabOT, MOATOTOBKA K MPAKTUKYMY, U3YY€HHE OCHOBHOTO M JOIOJHUTEIHHOTO
Marepuanga Mo y4dyeOHMKaM U MOcOOusM, YTeHHE M MNpopaboTKa Hay4dyHOU JHUTEepaTyphl B
O6ubnnoTeke, HanMcaHue peepaToB U KypCOBBIX pabOT, MOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaM,
uToroBoii arrecranuu.CamocrosiTesnibHas paboTta oOy4aromuxcsl J0JbKHA OBITH HampaBieHa Ha
3aKpeIyIeHHUs] TEOPETUYECKOr0 MaTepHalia, u3J0KEHHOro IperoaaBareieM, Ha IpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSATEIbHOE H3y4eHHE, Ha TOJrOTOBKY K JaOOPAaTOPHBIM 3aHATHUSM,
BBITIOJIHEHHUE JIOMAIIHKUX 3aJJaHUH U MOJATOTOBKY K PYOSKHOMY U 3aKIIOUUTEILHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyOeKHOTO U 3aKIFOUUTEIBHOTO KOHTPOJISI OCHOBHBIMU 337]a4aMU, CTOSAIIUMU
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 CPE/ICTBA 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 CAMOCTOSITeIbHOI padoThl 00yUYaroLIUXCst
[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.: - (Beicmiee o0Opa3zoBanue: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata oOpamenus: 01.09.2020). - Tekcr:
JJIEKTPOHHBIN.

2. Konspa, 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 : AMeKTPOHHBIH. - CBeICHHUS
nocrtymHbl Takke Ha CD-ROM.

0) JlonosiHuTEIbHAS JIUTEpPATYpA:

1. Bapnamoga, U. A. PactBopsl. [{ucnepcHbie cuctemsl : yuebHoe nocobue / M. A. Bapnamosa,
JI. T. Konsna. - 2-e w3, moarot. no ned. u3a. 2011 r. - Maraurtoropek : MI'TY, 2012. - 1 snektpoH.
OTIT. TIACK (CD-ROM). - 3aru. c TUTYIL. DKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=993.pdf&show=dcatalogues/1/1119159/99
3.pdf&view=true (mata oopamenus: 01.09.2020). - MakpooObekT. - TekcT : ameKTpoHHbIH. - CBeAeHus
noctyiHbl Takke Ha CD-ROM.

2. Komsima, JI. I'. OKHCIMTENbHO-BOCCTAHOBUTEIbHBIC peakiuu. OCHOBBI JJICKTPOXUMHUU
yuebnoe mocooue / JI. T'. Konsaa, D. P. Mymuna ; MI'TVY. - Marautoropek : MI'TY, 2015. - 58 ¢. : wur.,
TalJI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1147.pdf&show=dcatalogues/1/1121163/1
147 .pdf&view=true (mara o6pamienus: 01.09.2020). - MakpooObekT. - TeKcT : 3JIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

3. Mumypuna, O. A. Xumudeckas kuHeThkKa. COCTOSSHHE XHUMHUYECKOTO pPaBHOBECHUS
npaktukym / O. A. Mumiypuna, 3. P. Mymmna, O. B. Epirosa ; MarHuTOropcKuii roc. TeXHUYECKHMA
yH-T uM. . 1. HocoBa. - Maraurtoropck : MI'TY um. I'. U. Hocosa, 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.

4. Mensnuk, H. JI. lucnepcubie cuctemsr : mpaktukyMm / H. JI. Mensauk, 3. P. Mymiuna, O. A.
MuiypuHna ; MarHuToropckuii roc. rexuuueckuii yH-T um. I'. 1. Hocosa. - Marauroropck : MI'TY um.
I WM. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ turyn. o9kpaHa. - 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. -
Ceenenus noctymnssl Takke Ha CD-ROM.



B) MeTroauyeckue ykazanus:

1. EpmioBa, O.B. Pabouas TeTpaap uis OTYETOB K JAOOpaTOpHBIM padoTaM IO
IUCUUIUIAHE «XUMHSD» 51 00YJaroIMXCcsl BCEX HANPaBICHUN MOATOTOBKH U CIIEHUAIBHOCTEH
ouHo#t hopmbl o0ydenus / O.B. Epmosa, JI.I'. Konsina, 3.P Mymnuna., H.M. Poanonosa, JI.B.
Uynposa; Marauroropckuii roc. rexumdeckuid yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY
um. I'. . Hocosa, 2020. — 46 c. — Tekct : HemoCpeaCTBEHHBIN.

2. BapnamoBa, 1.A. OCHOBHBIE KJIACCHl HEOPTAaHUYECKUX COCAMHEHUI: METOIMUECKHUE
yKa3aHus K JlaboparopHOW paboTe N0 AMCHUIUIMHE «XHUMHS» UIS OOYYarOUIMXCsl BCEX
HaIpaBJICHUN MOJTOTOBKH M CIEHUAIbHOCTEH Bcex Gopm obOyuenus / M. A. Bapiaamosa, H.JL.
Kamyrnna; Marautoropckuii roc. texuudeckui yH-T uM. . M. HocoBa. — Marauroropck :
MI'TY um. I'. 1. HocoBa, 2020. — 8 ¢. — TekcT : HemoCpeICTBEHHBIH.

3. Bapnmamora, .A. OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTUHEHHI: METOHMYCCKUE
yYKa3aHHsA K BBIMOJHEHUIO CAMOCTOSITENIbHOM paboThl MO AMCUMUIUIMHE «XHUMHSD» s
o0yJarmuxcs BCeX CHEIMaIbHOCTEH U HampaBieHui Bcex Gopm oOyuenus / M.A. BapiamoBsa,
H.JI. Kanyruna; Marauroropckuii roc. rexunueckuit yH-T uM. I'. 1. HocoBa. — MarauToropcex :
MI'TY um. I'. 1. HocoBa, 2016. — 33 ¢. — TeKcCT : HermocpeICTBEHHBIH.

4. Mumypuna, O.A. DHepreTuka XUMHUYECKUX MPOLIECCOB: METOIMYECKHE yKa3aHUs K
nabopaTopHbIM paboTaM MO JUCHUILUIMHE «XHUMHs» JUIsi OOy4aroUIuxcs BCEX HaIpaBJIeHUN
MOJArOTOBKM W  CHelUanbHOCTEH mHeBHOW (opmbel  oOyuenus / O.A. Munrypuna;
MarnuTtoropckuii roc. Texandeckuil yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY nm. I'. U.
Hocoga, 2016. — 11 c. — Tekcrt : HEMOCPEACTBEHHBIH.

5. Komsma, JI.I. Xwumuyeckas TepMOJWHAMHKA: METOJIWYECKAE YKa3aHWS IS
CaMOCTOSITENIbHOM PadOThI MO AUCHUHUIUIMHE «XUMUS» s 00ydaroluXcs BCEX HaNpaBICHUM
MOJTOTOBKM U crierpanbHocTeil Bcex ¢popm obydenus / JI.I'. Koasma; Marautoropckuii roc.
texuudeckuid yH-T uM. ['. 1. HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocosa, 2020. — 18 ¢. —
TeKCT : HEenmoCpeICTBEHHBIH.

6. Komsma, JL.I. CkopocTh XUMHUUYECKMX pEaKIUid W XHMHUYECKOE pPaBHOBECHE:
Metonuueckre ykasaHuss K J1a0OpaTOpHbIM paboTaM MO JUCHUIUIMHE «XUMHS» Ui
00y4aroIuXxcsi BCceX HaIpaBJICHUI MOJArOTOBKH U CrielaabHoCcTeil Becex hopm obOyuenust / JL.T.
Komsima, E.B. Tapactok; Marnutoropckuii roc. TtexHuyeckuid yH-T uMm. [. U. HocoBa. —
Marnutoropck : MI'TY um. I'. 1. HocoBa, 2020. —8 c. — TekcT : HenmocpeacTBEeHHBIM.

7. PomuonoBa, H.U. Xumudeckass KHWHETHKA. XUMHUYECKOE PABHOBECHE: METOIUUYCCKUC
yKa3aHUs Ui CaMOCTOSITEIbHOM pabOThl MO JUCHUILIMHE «XHUMHUS» s 00y4yarouuxcs BCex
HaIpaBJIeHUH MOATOTOBKH U CHEHMAaIbHOCTEH BceX dopm obyuenust /| H.W. Pomguonora, A.IL
[TonomapeB; Maruutoropckuii roc. Texunueckuii yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TVY um. I'. 1. HocoBa, 2020. — 20 c. — TekcT : HemocpeACTBEHHBIH.

8. Uynposa, JI.B. PactBopsl: MeToanyeckas pa3paboTka K J1a0OpaTOPHBIM paboTaM Mo
JTUCHUILTNHE «XUMHUA» A7 00y4aroIMXCsl BCEX HAINpaBICHUM MOATOTOBKH M CIIEUATbHOCTEN
Bcex (hopm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOropcKuii roc. TeXHHYESCKUN YH-T
uMm. I'. . HocoBa. — Maruurtoropck : MI'TY um. I'. . Hocoma, 2020. — 41 c. — Tekcr
HENOCPEICTBEHHBIM.

9. Uynposga, JI.B. PacTBopsl: MeToimueckast pa3paboTka K cCaMOCTOSITEIbHOM paboTe Mo
IMCUUIUIMHE «XUMMs» JUIsI  OOydarolMXCsi 1O BCEM HaIlpaBlIE€HUSIM MOJITOTOBKH U
crienanbHOCTAM Beex (opm obyuenust / JI.B. Uymposa, D.P. Mymiuna, O.A. MumrypuHa,
Marnuroropckuii roc. rexuudeckuit yu-T um. I'. . HocoBa. — Marauroropck : MI'TY um. I'. H.
Hocoga, 2017. — 26 c. — Tekct : HEOCPeACTBEHHBIH.

10. Konsna, JI.I. KonmouaHele pacTBOpBI: METOAWYECKHE yKa3aHHs K J1aOOpaToOpHOU
paboTe Mo AUCHUIIIMHE «XHUMHUS» JUIsI 00YJaroUXCsl IO BCEM HANPABICHUSM IOATOTOBKH M
crieruaibHOCTSM BeeX opm oOyuenwus / JI.I'. Konsina, JI.A. Boapsh;



Marnurtoropckuii roc. rexuudeckuil yH-T uM. I'. . HocoBa. — Marauroropek : MI'TY um. I'. 1.
Hocoga, 2017. — 9 c. — TekcT : HenmoCcpeICTBEHHBIH.

11. Konsina, JI.I'. OxucinuTenbHO-BOCCTAHOBUTENIBHBIE PEAKIIMHN: METOAUYECKUE YKA3aHUS K
nabopaTopHOoil paboTe MO IUCHMIUIMHE «XUMHS» Ui OOYyJaromuXcs BCEX HaIpaBICHUN
MOJArOTOBKM M creruainbHocTet Bcex (opm oOyuenuss / JLI. Komsma, E.B. Tapaciok;
Marnurtoropckuii roc. rexuudeckui yH-T uM. I'. . HocoBa. — Marauroropek : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — Tekcr : HEMOCPEACTBEHHBIH.

12. Komsga, JL.I'. OKUCIUTENHFHO-BOCCTAHOBUTENBHBIE PEAKIUN M DIIEKTPOXUMHUYECKUE
MPOIIECCH: METOAUYECKasi pa3paboTKa K CaMOCTOSITENIBHOM padoTe sl 0Oydaromuxcs Mo BCEM
HaMpaBJICHUSAM TOJATOTOBKM M CHenHanbHOCTIM Bcex (opm oOyuenus / JI.I. Konsma, E.B.
Tapaciok, O.P. Mynnuna; Marnutoropckuii roc. texuuuyeckuil yH-T um. . M. Hocoma. —
Marnutoropek : MI'TY um. I'. W1. HocoBa, 2017. — 41 c. — TekcT : HenocpeICTBEHHBIH.

13. Mumypuna, O.A. DJIEKTPOXHMHYECKHE TIPOIECCHI: METOIMYECKHE VYKa3aHHs K
nabopaTtopHOoi paboTe MO AUCIHUIUIMHE «XUMHUSD I 00Yy4arolIuXcsl MO BCEM HaIpaBJICHUSM
MOJrOTOBKM W CIEIMAIbHOCTSM BceX (Gopm oOyuenus / O.A. Mumypuna, H.U. Poauonosa;
MarnuTtoropckuii roc. Texuudeckuil yH-T uM. I'. 1. HocoBa. — Marauroropek : MI'TY um. I'. 1.
Hocoga, 2017. — 13 ¢. — Tekcrt : HEMOCPEACTBEHHBI.

r) [Iporpammuoe o6ecneuyenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieuenne

Haumenosanue [10 No norosopa CpoK el CcTBYS TULEH3UN
MS Windows 7

Professional(mms  [[-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 |\, 135 11.17.09.2007 Gecepouro
Professional

FAR Manager cB00O1HO pacmpoctpansemoe [10 0eccpovHO

7Zip cB00O1HO pacmpoctpansemoe [10 0eccpovHO

IIpodeccuonanbHblie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca Cchlika
Mexnaynapoanas —crnpaBouyHas cucrema  «Ilommpemn»|URL:
polpred.com otpacis «O6pa3oBaHue, HAyKay http://education.polpred.com/

Harnmonansnas nadopmarmonHo-ananutudeckas cucremalURL:
— Poccwuiickuii unnekc Hayanoro nuruposanus (PUHLL)  |https://elibrary.ru/project_risc.asp

IMTouckoBas cucrema Akanemus Google (Google Scholar) |URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - EnuHoe OKHO JocTyma K
HHGOPMAIMOHHBIM PECypcaMm

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




denepalibHOE TOCYIAPCTBEHHOE OIOKETHOE YUPEIKICHHE
«DenepanbHbIii UHCTUTYT npomeimennoi| URL: http://www1.fips.ru/
COOCTBEHHOCTH

9 Marepua/ibHO-TeXHUYECKOe 00ecrieyeHne TUCIUILTUHBI (MOTYJ151)

MarepuanbHO-TEXHHUECKOE 00eCTIedeHNE JUCIUTUINHBI BKITIOUACT:

VYdeOHble ayauTOpUM sl TPOBEIACHUS 3aHATHH JIeKIUOHHOTO THMHA. OcCHalIeHue:
MynbTUMEIUHHBIC CPENICTBA XPAHEHHUS, IIEPEJauH U MPEICTaBICHI HHPOPMAIIHH.

VYdeOHble ayIUTOpPHHM Uil TIPOBENCHHs JTa0OpaTOPHBIX 3aHSATHH, TPYIIOBBIX W
WHIMBHUIYAIBHBIX KOHCYJIBTALMK, TEKYIIETO KOHTPOJS M MPOMEXKYTOUYHOW AaTTeCTalluu.
Ocnamenue: O6opynoBaHHWe i BBIMIOJHEHHUS JAOOpATOPHBIX PabOT, XUMHUYECKas MOCYya,
peakTuBbl, HarmsaHeie MaTepuabl: TaOIHIIbI, CXEeMBI, TTAKATHI.

[Tomernenus 11 caMOCTOSITENBHOU PaboThl 00yuaronuxcs. OcHamenue: [lepconanbHbIe
kommeioTepsl ¢ makerom MS Office, BeixomoMm B MHTEpHET M ¢ JOCTYIOM B 3JIEKTPOHHYIO
HH(POPMAITMOHHO-00Pa30BATEIBHYIO CPEy YHUBEPCHUTETA.

[lomemienns ans  XpaHeHHs U NOPOPUIAKTHUECKOTO OOCIYy)XHMBaHHUS  y4eOHOTO
obopynoBanus. OcHamenue: Cremnaxu, celdbl g XpaHeHUs y4ueOHOro 00OpyIdOBaHMS.
HNHCcTpyMeHTHI 171 peMOHTA JIa00PaTOPHOTO 000PY0BaAHUSI.



=

IMPUJIOKEHME 1

6. YueOHO-MeTOANUYeCKOE 00ecTieyeHre CAMOCTOSITeIbHOI padoThl 00y4aroIuXcs

CamocrostenbHas paboTa OOydalOIIMXCS MOJAPA3AeseTcss Ha ayJIuTOPHYIO, KOTopas
IMPOUCXOJUT KaK BO BpPEMsA J'Ia60paTOpHI>IX BaHHTI/If/'I, TaK W Ha IUJIAHOBBIX KOHCYJIbTAllMAX, W Ha
BHEAYJIUTOPHYIO, MPOUCXOSIIYI0O BO BpPEMs TOJATOTOBKH CTYJIEHTAMH OTYETOB IO J1a0OpaTOPHBIM
3aHATUAM U BBIIIOJIHCHUA JOMAIIITHUX 3aI[aHI/II\/JI.

AynutopHas caMocTOoATelIbHas paboTa O0O0ydalooIIMXCsl IpPEAnoJiaraeT  IMPOXO0KJIECHUE
TECCTUPOBAHUA IO KAXKIOMY pasacily JUCHUIIINHBI. TecThl BKIIIOYAIOT TCOPCTUYCCKHUEC U IMPAKTHYCCKUC
3a/laHus, OTBETHl HAa KOTOpBIE TPEOYIOT TIIyOOKOTO TOHMMAaHHS HW3YYEHHOTO Marepuana. TecTbl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXIOMYy BOIIPOCY Mpe/laraeTcsl YeThlpe BapHaHTa OTBETOB, Cpeau
KOTOPBIX OJIMH WM HECKOJBKO TMpaBWIbHBIX. OOpaboTka pe3yiabTaTOB OCYIIECTBIIETCS IMyTEM
COIIOCTAaBJICHHA IMOJIYYCHHBIX PE3YJIbTAaTOB C 3TAJIOHHBIMU U MPOTCKACT OUYCHDb 6I)ICTp0. MakcuMmansHOe
KOJIMYECTBO OAJTOB B K101 TeMe Kypca — 10.

BapuaHThl TEMATHYECKHX TECTOBBIX 32/IaHUM VI TEKYLIEro KOHTPOJIA
XuMH4YecKasi TepMOAUHAMMKA

B TECTaxX II0 TEMC ((XI/IMI/I'-IGCKaSI TepMOJII/IHaMI/IKa))I HepBBIe IISCTh SajlaHI/Iﬁ OIICHHUBAKTCA B
0,5 6amna, cenpmMoe — B 1 0ail1, a BOCEMOE, AEBIATOE U JECATOE 3aJaHusl — B 2 Oayia.

Tecer Ne 1

[Ipu paccMOTpeHNHN XUMUYECKON PEaKINU cucmema 03Ha4aer:
a) UCXOJHbIE PEareHThI

0) MPOIYKThl XUMHUYECKOU pEaKIu
B) PEaKIIMOHHBINA COCY/T
I') HCXOJIHBIE PEareHThI U MPOJIYKThI PEaKIuu

[TepBrIii 3aK0H (MepBOE HAYAIIO) TEPMOAMHAMUKH MaTEeMAaTHIYECKH 3aITUCHIBACTCS TaK:
a) PV =uRT B) K= Aexp (- EA/ RT)

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

B sk30TepMuUecKkoi peakiuu:

a) SHTAJIBIINS PEAKIIMOHHOM cucTeMbl noBbimaeTcs (AH > 0)
0) TerioBoii a3 dexT peakuuu orpunareneH (Q< 0)

B) DHTAJIBIINS PEAKIIMOHHON cucTeMbl yMeHbiaetrcs (AH< 0)
T') JaBJICHHE PEAKIIMOHHON CHCTEMBI MOBBIIIAETCS
CrangapTtHbie TeroBbie () ()eKTh TPUHATO 0003HAYATH:

a) AUcr B) Q 101,3%"

0) AH®298 r) AHct

Kakue u3 npuBeIeHHBIX PEaKIUil SBIAIOTCS SHIOTEPMUIECKUMHE?
a) 1/2 N2+ 3/2 H,= NHjs , AH = — 46 K]]x/moib

0) Ho+4/2 0,=H;0, AH = 242 K][x/Mo01b

B) 1/2 N2+ 1/2 O2=NO , AH = 90 K]I>x/mo11b

r) 1/2Hx+ 1/21,=HI, AH = 26 K]I>x/mo1b

Kakass M3 HanmMcaHHBIX HIXKE PEaKUMH OTBEYaeT TeIuloTe oOpa3oBaHMs okcuia azoTta ( || ) B
CTaHJAPTHBIX YCIOBUAX?



8.

10.

a) 1/2 N2+ 0O=NO B) 1/2 N2+ 1/2 O2 = NO
06) N+1/202=NO r) NH3+5/202=2NO +3H20

[Tpu BoccranoBienuu 16T okcuaa memu( || ) mo peaxiu :
CuO ) *+ C pagur) = CU 1 + CO (1), mornotunock 22 x>k TEIUIOTHL

OHranbius 00pazoBaHus okcuaa meau ( || ) paBHa:

a) 110 B)220,5

6) -200,5 r)735

Hus peakiiud NiO ) + C (pagury = NI g + CO (). Onpenenure BO3MOKHOE HarpaBiICHUE
CaMOIIPOU3BOJIBHOTO TEUEHHS PEaKLIMU IIPU CTAaHAAPTHBIX YCIOBUSX U pu TemnepaTtype 627°C.

Bemecto AH®98 (KIx/MOIB) S°9s (Jx/mMop*K)
NiO () —-239,7 38
C (rpacur) 0 5,74
Ni ) 0 29,9
CO -110,5 197.4

B otBetre ykaxkute 3HaueHus sHepruu ['mb0Oca mpu CTaHIAPTHBIX YCIOBUSX, NPH TeMIlepaType
627°C u Temmeparypy Hadajla peakuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
Kak u3mensieTcst sHTponus Mpu pa3ioKeHUH KapOoHAaTa KalbIus?
a) YBEITUIMBACTCS B) HE YMCHBIIIACTCS
0) yMeHbIaeTcs T') HE 3HAI0

JlanHas peakuus:
2KCIOs3 (tB) —2KCl (1)+302 (1) AH<O
MOJKET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B IPSIMOM HaIpaBJICHUH B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIpaBjeHUN T') HE 3HAI0

XuMuyeckas KHHETHKA

B Tectax mo Teme «XuMmMuueckas KUHETHKA»: NMEPBOE, BTOPOE, TPEThE, YETBEPTOE M TATOE
3agaHus oueHuBaroTcs B 0,5 Oaiia; mecroe, ceabMoOe, BOCbMOE, ACBIATOE U Jeciaroe — B 1 Oami, a
OJWHHAJaToe — B 2,5 Oaia.

Tecr Ne 1

1. Pazgen XUMUH, H3y‘IaIOIHI/II>'I CKOPOCTHU U MEXAHU3MbI XUMHUUYCCKUX peaKHI/Iﬁ, Ha3bIBACTCA
a) XUMHUYCCKasd TCpMOANHAMUKA

0) TEpPMOXUMHUS
B) XUMHUYECKasi KHHETHUKA

2. CKOpOCTh XUMHUYECKOM peakluu — 3710 ...
a) BpeMmsl, 32 KOTOPOE MOJHOCTBIO PACXOAYETCSl OJTHO U3 UCXOIHBIX BEILIECTB

0) U3MeHEeHUEe KOJIUYECTBA BEIIECTBA PEAreHTOB (UM MPOJIYKTOB) PEaKIHHU B €IWHUIY BPEMEHH B
equHuIEe oObeMa
B) KOJIMYECTBO BEIIECTBA MPOAYKTOB pEeaKIIMi K MOMEHTY OKOHUYAHUS peaKluu

3. B kakux emuHUIAX BBIPAKAETCS CKOPOCTh XUMUYECKOU PEaKIuu?
a) mosb 11 1¢ !



0) Oe3pa3mMepHas BeTUIHHA

B) MOJIb? C

4. Or xakux (HpakTOPOB 3aBUCHT CKOPOCTh XUMHUUECKUX PEAKLIUI?

a) OT IPUPOIBI PEATUPYIOIIKX BEUIECTB

0) oT TemIeparypsl

B) OT 00beMa PEeaKIMOHHOTO COCYIa

5. CocTosiHME XMMHYECKOTO PABHOBECHS OOPATHMBIX IMPOIECCOB KOJIMYECTBEHHO XapaKTEPU3YETCs

a) PaBHOBECHBIMH KOHIICHTPALUSMU MPOTYKTOB PEAKIHH

0) PHeprueii akTUBU3auu

B) KOHCTaHTOI paBHOBECHS

6. Kak 3anuceiBaeTcst BBIpaKEHHE 11 CKOPOCTH PEAKIINN

4NO 1 +6HO=4NH31)+50:

a) V=K[NOJ*[H20] 6) V=K[NH3][O2] B)V =Kk[NOJ*[H20]°

7. Kak 3anumiercst BeIpakeHUE Ui KOHCTAHTHI paBHOBecus peakuuu A + 2 B = C +D?
a) Ke = [C][D]/ [A][B]?
6) Ke = [C][D]/ [A][B]
8) Kp = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha muarpaMMe TIOKa3bIBaeT 3Ha4eHUe TeTIoBoro 3ddekra peakuun?
a)l E 1

=S
6)2
o Ve %

XOJI peaKIuu

v

9. Yto MOXXHO CKa3aTh O pEaKIIMK, H300paXKEHHOH Ha TuarpamMme K Borpocy 87
a) 9K30TepMHUYECKas peakius

0) SHIOTEpMHYECKAs PEaKIUs
B) peaKIusi ONUCHIBACT COCTOSIHUE PABHOBECHUS

10. PaBHoBecue peakiuu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0
CMeIIaeTcs BJICBO.

a) Ipy MMOHWKEHUH TEMITEPaTyphl

0) IpH MOBBILLICHUHN TEMIIEPATYpPhI

B) NpH NMOBBILICHUH JIaBJICHUS

11. ns peakunn Cu) + 2 H 2 ) = CH 4 () mpu HEKOTOpO# TemnepaType KOHCTaHTa PaBHOBECHS paBHa
0,8. PaBHOBecHast KOHLIEHTpaIMsI BOJOpO/a paBHa 1,2 MoJib/i1. Bberuncianre HCXOAHYIO KOHLIEHTPALUIO
BOJIOPO/IA.

a) 1,2

0) 3,5

B) 5,0

PacTBopbI



1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

B Ttecrax mo teme «PacTBOphI»: MEpBOE 3aJaHKME OlleHMBAaeTCs B 1 Oai;, BTOpOe, TpPEThe,
4eTBEPTOE, MATOC U MIECTOE 3a1aHusl - B 1,5 6aiia; ceapmMoe, BOCbMOE, IEBATOEC U JIECSITOC — B
0,5 6amra.

Tect Nel

1. st ypaBaenus peakuu Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YPaBHCHHE 3aIHIIETCS B BUJIC
2K* + SO4>~ = K;S04
Cu?* + SO4> + 2K* + 20H™ = Cu(OH)24d + K2S04
CuSO4 + 20H™ = Cu(OH)2{ + SO
Cu?* + 20H" = Cu(OH)24
2. Macca (B r) xnopuna Hatpus B 300 M 0,2 M pactBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nagenue PH 0,1 M pactopa HCIO4 paBHO
11 2)2 3)11 4) 13

4. Jlns nomasienus ruapoausa xiaopuga xpoma (11I) cnenyer
N00aBUTh COJISTHYIO KHCIIOTY
N00aBUTH IIEJIOYb
paz0aBUTH pacTBOP BOAOH
ITOBBICUTE TEMIIEPATYPY
5. B pas3baBiieHHOM pacTBOpe, MPUTOTOBJIEHHBIM M3 TUApPOCYIb(aTa KalblMs U BOJbL, CyMMa
K03((UIIMEHTOB B YpaBHEHUU HEOOpaTUMOM AUCCOIMAIIMYA PACTBOPEHHOI'O BEIIECTBA — 3TO
1)3 2) 4 3)5 4) 6
6. PactBopuMocTh OKkcanata cepedpa pasHa 3,27-10% r/ 100r H20O. Omnpenmenurte Npou3BENCHHE
pactBopumocT Ag2C204
1)510"2  2)1,16:10°®* 3)10,7-10°¢ 4) 2,31-10°®
7. MaccoBas 10Jis1 paCTBOPEHHOT'O BEIIIECTBA — 3TO OTHOIIICHUE

MacCChl B€IIECTBA K MaCC€ BOJbI

KOJIMYCCTBA BCIICCTBA K O6’bCMy BO/JbI

MacCChI BEIECTBA K MaCCE€ pacTBOpa

KOJIMYCCTBA BCIICCTBA K O6’bCMy pacTBOpa
8. K cnabeim QJICKTPOJIUTAM OTHOCHUTCA ...

TUAPOKCUJ aMMOHMS
TUAPOKCUJ Kallus
XJIOPUJL KaJbLIMs
MapraHuoBasi KUCJIOTa
9. M3BecTHO, 4TO BOAHBIE PAacCTBOPbl MHOTMX COJIEH MOTYT MMETH ILIEJIOYHYIO WIM KHUCIYKO CPENy.
IIpruynnOii 3TOTO ABIAETC ...
IEKTPOJIN3 COJIEH
JUCIIPOIIOPLIMOHUPOBAHUE COJIEHN
TUAPAaTUPOBAHUE COJIEU
TUAPOIIN3 COJIEU
10.3nauenue PH uncroii Bossl mpu 25°C cocTaBiseT
1)1 2)7 3)0 4) 10
Marnurtoropckuii Texuudeckuil yausepcuret um. I'.M.Hocosa

JducnepcHblie cuCTEMBI

B tecrax mo Teme ((I[I/ICHepCHBIC CUCTCMBD»: TICPBOC, BTOPOC, TPETHC U YCTBCPTOC 3aJaHUSA
OLICHUBAIOTCs B 1 63.J'IJ'I; IATOC M IICCTOC 3aJaHUsA - B 3 Oamna.



4.

Tect Nel

VYKaKUTe pazMepbl YaCTHI KOJUIOUIHBIX CUCTEM
1) wmenbine 1 HM
2)  Oousbmie 100 HM
3) or1uam a0 100 am
Kakue wWOHBI CHOCOOHBI BBI3BATh KOArYJSIMIO KOJUIOWAA, YaCTHILI KOTOPOTO HMEIOT
TIOJIOKUTETBHBIN 3apsi?
1)  xaTHOHBI
2)  aHHUOHBI
3)  mOJSpHBIC MOJEKYIT
JI71s1 KaKoTO AJIEKTPOJIUTA MOPOT KOAryJISIUU KOJUIOU/A C MOJIOKUTEIBHO 3apsHKEHHOM YacTUIleh
JIOJKEH OBITh HAMMEHBIITHM?
1)  xmopun kKanus
2)  cynbdar Kamus
3) oprodocdar kanus
Murienna 30715 UIMeeT CTPOEHHeE: {[Fe(OH)3]m n Fe** -(3n —x) CI"} x CI~

KaKOH 3JIEKTPOJIUT UI'PAeT poJib HOHHOTO cTabuian3aropa’?

2)
3)

1)
2)
3)

1)  xmopun xenesa (111)
2) Boma
3)  TUAPOKCH] Kalus

[Ipu B3aummonetictBuu 20 mu 0,001H wutpara cBurama (1) ¢ 10 ma 0,02H cynbdara xamms
obOpasyercsi 30mb cyab(dara cBuHna (IlI). K kakoMmy aiekTpoay AOMKHBI TEpPEeMEIaThCsl YacTHIIbI
JTUCTIEPCHOM (hasbl IPH IEKTPOH3E?
1)  HaxoAATCS B COCTOSHUM AUHAMUYECKOTO PABHOBECHSI
2) K Karoay
3) kaHomy

B nBe kon0s1 HamuTo MO 50 MIT 3071 TUAPOKCH A JKeme3a. [[s Toro 4To0bl BRI3BATh KOATYJISIIHIO
30J1s MOTPeboBaNIOCH 00aBHUTh: B mepByto — 5,3 mur 1H pactBopa xmopuaa kanus; B Apyryro — 18,7 mi
0,001H pactBopa docdara HaTpHs. BeraucanuTe mopor Koaryasiui Kaxa0ro dJIEKTPOJIHUTA.

OKHCANTENbHO-BOCCTAHOBHTEIbHbIE MpouecCChl

B Tectax mo teme «OKHCIMTEILHO-BOCCTAHOBUTEIBHBIC MPOIECCHD»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOE U IATOC 3aaaHus olicHuBaroTcs B 0,5 O0amia; mectoe — B 1 6ait; ceibMOe ¥ BOCbMOE — B 2
Oamia, a IeBATOE — B 2,5 OaJUIOB.

Tecer Ne 1

1. OxucnuTenp — 3T0 aTOM, MOJICKYJIa UJIK UOH, KOTOpBIfI e

1) yBenMYMBAeT CBOIO CTENCHb OKUCIICHHS

2) TPHUHUMAET JIEKTPOHBI

3) oTmaer cBOM JIEKTPOHbBI

2. IIpouecc BOCCTaHOBJIEHHSI UMEET MECTO B CIIydae, KOTJa ...

1) HeiiTpanbHBIC ATOMBI IPEBPALIAIOTCS B MOJOKUTEIBHO-3aPSKCHHBIC HOHBI
MIOJIOKUTEIBHBIN 3apsil NOHA YMEHbBILIAETCS
OTPHILIATENIbHBIN 3apsi/i HOHA YBEINYUBACTCS

. 13 MMPEACTAaBJICHHBIX HUKC pCaKI_II/Iﬁ x OBP AUCIIPONOPIHUOHUPOBAHUSA NPUHAIJICKUT ...

S + 2HNO3 = H2SO4 + 2NO
2H,02 = 2H,0 + O
Mg + S = MgS



4. K BOCCTaHOBUTEJISIM OTHOCATCH ...
1)  meraibl, BOJOPO/, YIIIEpPOT
2)  aKTHBHbIC HEMETAJLIBI
3)  DIEMEHTHI, HaXOISIIUECS B CPEIHEH YaCTH NEPHOANICCKON CHCTEMBI
5. CrerneHn OKHCIIEHUSI KUCIIOPO/Ia &) B BOJIE U 0) B MIEPOKCHJIC BOJIOPO/Ia COOTBETCTBEHHO PABHHI ...
1) a)-2;6)-2
2) a)—2;06)+2
3) a)-2;0-1
6. [lepmanranar xanus B OBP, nporekaroniux B KUCION Cpefie, BOCCTAaHABJIMUBAETCSA 1O ...
1)  xarmona Mn%*
2)  manranar-uona MnOs>—
3)  oxcuma maprania (1) MnO
7. B peakiun, mporekatonieir mo cxeme CraSz + KNOz > KoCrOs + KSOs + NO oxucineHuro
MIOJIBEPraroTCs CIETYIOUINE FIEMEHTHI ...
1) asoru cepa
2)  cepau XpoMm
3)  XpoMm u a30T
8. CymMa k0d>(ppUIMeHTOB B peakiliy, MpuBeIeHHOMN B Bomipoce Ne 7 paBHa ...

1) 26 2) 18 3)35
9. Cymma kodppuimentos B peakiuu KMnOs + HClouy = ... paBHa
1) 30 2) 26 3)35

DJIeKTPOXMMHUYECKHE CHCTEMBI

B Tecrax mo TeMe «DIEKTPOXMMHYECKHE CHUCTEMBI»: IIEpBOEC, BTOPOE M IIATOC 3aJIaHUs
oIleHUBAIOTCS B 1 Oasut; TpeThe U YeTBepTOe 3a1anus— B 1,5 Oaia; mectoe u cenpbmoe — B 2 Oasia.

Tect Nel
1. DJIEKTPOAHBIN NOTEHIIMAT ONPEACIISIIOT 110 YPAaBHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kianeitpona
3) Bonpumana
4) Appennyca
2. Paccunraiite DJIC ranpBanundeckoro simemeHta Mg|MgSOs||CuSOs|/Cu mpu cranmapTHBIX
YCIOBHSIX
1) -2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakue npoaykThl 00pa3yroTcs Ha KaToje MPH AIEKTPOJIM3e pacTBOpa HUTpara cepedpa?
1) BOJIOPOJI
2) cepedpo
3) a30THAsl KUCIIOTA
4) KHCIIOPOJ
4. VkaxuTte CyMMy K03(h(QHUIIEHTOB B ypaBHEHUH dJIEKTPOIH3a pacTBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas W3 TpPUBENCHHBIX  OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIMHA  MPOTEKAeT

CaMOITPOU3BOJIBHO B IIPAMOM HaHpaBHeHI/II/I?
1). FeSO4 + Cu —...

2) CuSOs + Fe —...
3) CuSOs;+Na —...



4)

1)
2)
3)
4)

1)
2)
3)
4)

HCI + Cu —...

Bbuncnute Maccy NMHKA, MOJYYEHHOTO TPH 3JIEKTPOJU3e Cyinb(dara IHMHKA, KOTOPBIN
poBoAuIIN B TeueHue 20 cek npu cuiie Toka 1A
2,110
0,05
0,013
6,7-10°3
[IpuBeaure cXembl 3JIEKTPOJIHBIX IPOLIECCOB U MOJIEKYISIPHOE YpPaBHEHHUE DPEaKIMH,
MPOTEKAIOIICH MPH 3JICKTPOXUMHUUECKON KOppo3uH TanbBaHonapsl Zn|Mg B cepHokucion cpene. B
OTBETE YKAKUTE CYMMY KOIPPHUIIMEHTOB B MOJIEKYJISIPHOM YPaBHEHUH.

6
)
4
8
BreaynuropHas camocrosTenbHas paboTa 0OydaroImIMXCs OCYIIECTBIAECTCS B BUIC M3YYCHUS

JUTEPaTyphl IO COOTBETCTBYIOLIEMY pa3zeny ¢ mpopaboTkoil Marepuana; o(GopMIIEHUS OTYETOB II0
ab0paTOPHBIM PabOTaM U BHITIOJIHEHHS JOMAIITHUX 3aaHH.

BapuanTbl TeMaTHUYeCKMX JOMAIIHUX 32JaHMII /IS BHEAYAUTOPHOIi caMOCTOSITeIbHON padoThI

CTYAECHTOB IO TEMaM

JlomainHee 3aganue Ne 1

no TeMe « XuMHuuecKas TEPMOAUHAMHUKA»

B nomamHem 3aaHuu 1Mo TeMe « XuMuYecKas TepMOIUHAMKKA»: TIepBast 3aJla4ya OIICHUBACTCS B
2,5 6amna; BTopas — B 1,5 6amna; Tpetbs — B 1 6amn.

3anaya Nel

Hns peakuuu CHs p + CO2 ) = 2 CO ) + 2 Hz (v onpenenuTe BO3MOXKHOE HAMPABJICHUE
CaMOTIPOM3BOJILHOTO TEUEHHs PeaKIiy TIPH CTAaHAAPTHBIX YCIOBHAX M npu Temneparype T = 927 °C,
eclii TeryIoBoi 3(h(eKT peakluu 10 3aJaHHOW TeMIlepaTypbl He U3MEHHUTCS. YKaKUTE: a) BBIACIAETCS
WIM TOTJONIaeTCs JHEpPrus B XOJ€ peakuuu; O0) MNPUUMHY HANJAEHHOTO M3MEHEHHS SHTPOIHUH.
Paccuuraiite Temnepatypy Havajia peakiuu.

3ayaya No2

Boruncnute TemnoBoii s ekt peakuuu: CaCz ) + 2 H20¢) = Ca(OH)2 () + C2Hz (1), momb3yschk
CTaHJIaPTHBIMU TEIIOTaMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEMIOThl BHIACTUTCS WU
MOTJ0TUTCS Tipu oOpazoBanuu 2,24 1 CoHz?

3anaya Ne3

[To TepMOXUMUYECKIM YPaBHEHUSIM pACCUUTANTE TETI0BON A HEKT peaKiuu:
Ho ) + CO2 ) = CO () + H2 O¢). TepmoxuMuueckne ypaBHEHUSA:

a) Ho oy +% O2 () = H20 (1), AH =-241,9 x]JIxk;

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

JloMalHee 3aganue No 2
o TeMe «XMMHUYeCKasd KHHETHKA)

B nomamnem 3agaHuu no teMe «XMMHYECKas KMHETHKa»: MepBas 3ajadya oleHuBaercs B 1,5
Oamna; Bropas — B 0,5 Oanna; TpeThs, yeTBepTas u nstas — B 1 Oa.



3azaga Nel
Peakuust mporekaer no ypaBHeHuto: Oz ) +2 CO () = 2 CO2 (). HauanbHble KOHIICHTpAINH
pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Mmosb/1. Bo ckonpko pa3 U3MEHHTCS
CKOpOCTh MpsiMOW peakiuu, kornaa npopearupyeT 30% CO? Bo ckoibko pa3 M3MEHSTCS CKOPOCTH
MPUMOU U 0OpAaTHOM peakiuu, €ClIM YBEITUYHUTh JaBJICHUE B CUCTEME B JIBa pa3a?
3azaga No2
Ipu temmepatype 40 °C HexoTOpoe KOMMYECTBO BENIECTBA BCTYHAET B Peakiuio 3a 20MHH.
Paccumraiite Bpemsi, TpU KOTOPOM 3TO JK€ KOJUYECTBO BEIICCTBA BCTYIIHT B PEAKIHIO TPU
temneparype 200 °C, ecnu TemmepaTypHbIii K03(MUIHMEHT CKOPOCTH peakiuy paBeH 2. Bo cKombko
pa3 U3MEHUTCS TIPH TOM CKOPOCTh PEaKIHu?
3azaua Ne3
Haiinure HagabHbIC KOHIIGHTPAIUY UCXOHBIX BEIIECTB M KOHCTAHTY PABHOBECHS PEAKITHH:
Fe (n + H20 () = FeO () + Hz (), €ci paBHOBECHBIE KOHIIEHTPAIIMH PEAruPYIONIUX BEIIECTB PaBHbI:
[H20]=0,3moms/1, [H2] = 0,4 Moms/m1.
3anaya Ne4d
Hns peaknuonnoit cucremsl: CO )y + H20 ¢y = CO2 p + Hz () HavanbHbIE KOHIEHTPALMH
paBubl: [H20] = 0,5 monw/a, [CO] = 0,6 mons/n1. OnpenennTe KOHIICHTPAIIMA BCEX BEIIECTB B MOMEHT
paBHOBECHS, €CJIM KOHCTaHTa paBHOBeCHs paBHa 1,45.
3amaya Ned
BrIpa3ute uepe3 KOHIICHTPAIMK PEareHTOB KOHCTAHTHl PABHOBECHS CIICTYIOIINAX PEaKIUi:
Now + 3 Hor) = 2 NHz (), AH =-92,2 xJIx;
COzr) + Cy =2 COqr), AH =+160,5 x/Ix;
COq) + H20y) = CO2 () + Hor), AH =-41,1 x/]x.
VYkaxuTe HanpaBJIEHHE CMEIIEHHS XUMUYECKOTO PaBHOBECHS ATUX PEaKIUil: a) IpU MOHMKEHUN
TEMIIEpaTypbl, €CIH JaBJEHHE IOCTOSHHO; O) MpH MOBBIILIEHUH [ABJICHHS, €CIM TeMIepaTypa
MOCTOSIHHA.

Jdomammuee 3aganue Ne 3
no teme «PacrBopbi»

B nmomamuem 3amanum mo teme «PacTBophl»: mepBasi, BTOpas, TPeTbs M TMATas 3aaadud
onieHuBaercs B 1 6ayt; yerBepras u mecras — B 0,5 Gaia.

3azaya Nel

B kakoMm o0weme BobI ciieayeT pactBoputh 1351 SNCly myist mosyderus 3M pacTBopa xyiopuaa
osioBa (Il) ¢ mnotHoCTRIO P = 1,405 r/™Mn?

PaccunraiiTe: a) MaccoBylO [OJIIO BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIEHTPAIUIO
HKBHUBAJIEHTA; B) MOJISUIBHOCTB; T) TUTP; 1) MOJIbHYIO JOJIO BEIIECTBA B PACTBOpE.

3agaua Ne2

3aKOHUMTE MOJIEKYJIspHbIE W HAMUIINTE COKpAIlICHHbIE HWOHHBIE YpaBHEHHs pPeaKIMid
B3aUMO/ICHCTBUS CIEAYIONINX BEIECTB:

HBr + NaOH —

AgNO3 + HzS —

MgCl. + KOH —

CaF,; + HCl —

Sb(OH)3 + H2SO4 —

Sb(OH)3 + NaOH —



3agaua Ne3
COCTaBBTe II0 ABa MOJICKy.HSIprIX ypaBHeHI/ISI peaKqu/'I K CJICZ[yIOH_II/IM HMOHHBIM

Ba®* + CrOs> — BaCrOg;
NH;" + OH — NH4OH;
ZnS + 2H' — Zn** + H,S

3azaya Ne4
Boruncnure pH 0,05M pactBopa cepHOI KUCTIOTHI.

3ajgauda Ne5

Kakue u3 caenyromux cosiedt noasepratores rugpoiansy: NaSiOs. Cu(NOz).. KBr? CocraBbte
MOHHBIE U MOJIEKYJSIpHbIE YpaBHEHHUS THIpOJM3a COOTBETCTBYyOIUX coliel. Kakoe 3nauenue pH (<
W= 7) UMEIOT pacTBOPBI 3TUX COJIEH?

3agaya Neb

Haiinqure npoussenenue pactBopumoctu PhClp, eciu B 200 Mt Bojist pactBopsiercst 2,17 T 3T0TO
COCIMHEHUSI.

Jlomainuee 3aganue Ne 4
10 TEME ((OKPICJII/ITCJILHO-BOCCTaHOBI/ITeJILHI)Ie npoueccm»

B nmomammem 3amanuu 1mo TeMe «OKHCIHTETHLHO-BOCCTAHOBHTEIBHBIC IPOIECCHI»: IepBas
3a/ayua orieHuBaercs B 1,5 6auia; BTopas — B 2,5 6aya; TpeThs — B 1 Ga.

Sagadga Nel
[TonGepure KOXPGUIMEHTHI B YpaBHEHUSAX OKHUCIHTEIBHO-BOCCTAHOBHUTEIBHBIX PEaKIUH.

VKaxuTe TN KOKIOW PEaKIuu.

PaccuuTaiite SICKTPOABIKYIIYIO CHIYy M OIPEACIHTE HAMpaBICHHE CaMOIPOU3BOJILHOTO
[POTCKaHMsI IMEPBOM pPEaKIUW NPHU CTAHJAPTHBIX YCIOBHUSAX, HCIOJB3YS 3HAYEHHS OKHCIUTEILHO-
BOCCTaHOBHTEJILHBIX IOTEHINAIOB:

HJ + H3POs — J; + H3POs + H20

HNO, — HNOs + NO + H20

H[AuCls] + H202 + NaOH — Au +NaCl + O, + H0

NHsReOs + H, — Re + NH3z + H20

KBrO — Oz + KBr

3agaua No2

CocraBbTe ypaBHCHHUS OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIHIA:

KMnO4 + NaNO2 + H0 —

NaCrO2 + H;0, + NaOH —

Bi(OH)z + NaxS;0g + NaOH —

Bi2O3 + C —

Mg + HNO3 (pass) —

3amaya Ne3

Jlauel 1Be okucauTenbHO-BoccTanoBuTenbHbie mapel: KNO2, KNOsz; u Pb(NOs)2, PbOo.
[Monb3ysich TabaMIEdl CTAaHIAPTHBIX OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX IMOTEHIIMATIOB, COCTaBbTE
ypaBHEHHE BO3MOXHO#M peaknuu B ykasanHoW cpeme (HNO3). Paccuwraiite 3HaveHue
AIIEKTPOIBHIKYIIEH CHIIBI PEaKIIHH.

JlomalHee 3aganue Ne 5




ogarwdE

mo TeMe «3.]'IeKTp0XHMH‘leCKI/Ie CHUCTEMbD»

B nomariieM 3a1aHuu 10 TeMe «DIEKTPOXMMHUYCCKAE CUCTEMbI»: TIepBasi 3ajaya OlCHUBACTCS B
1 6am; BTOpas — B 1,5 6amna; Tpethst — B 2,5 Gaia.

3azaga Nel

CoctaBbTe DIIEKTPOHHO-MOHHBIE YPAaBHEHUS OIIEKTPOIHBIX IPOIECCOB M  MOJEKYISIPHOE
YpaBHEHHE TOKOOOpAa3yIoOIIel peaknuu, MpOoTeKaromeld mpu padoTe TallbBaHUYECKOTO AIIEMEHTa
Co/Co(NO3)2 // AI(NO3)3/Al. Paccuutaiite DJIC (E) rajibBaHH4ecKOro 3JieMEHTa MPHU CTaHIAPTHBIX
YCIIOBUSIX.

[IpuHSAB TOTEHIMAN aHOJA PaBHBIM CTAaHJAPTHOMY 3HAUCHHIO, PACCUMTANTE KOHICHTPAIUIO
KaTHOHOB MeETajula B KaTOJAHOM pacTBope, mnpu kotopod DJIC rarpBaHHYECKOTO DSJIEMEHTa
ymenbiutes Ha 0,02B.

3aznaya Ne2

[IpuBenuTe CXEeMbl DIEKTPOJHBIX TPOIIECCOB M  MOJICKYJSIPDHBIE YpaBHEHHUS pPEaKIui,
MPOTEKAIOIINX MPU JIEKTPOXUMHUECKON Kopposuu ransBanomapsl Co/Ni: a) B kucioit cpeze; 0) BO
BJIQYKHOM BO3[TyXe€.

Ompenenure yObUTH MAaccChl aHOJA TPH KOPPO3WUHU B KUCITOM cpene 3a 20 MUH, €ClIM CKOPOCTh
koppo3suu coctasuia 0,01 /4.

3amaya Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS DSJEKTPOJIHBIX MPOLECCOB (aHOJ HMHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKiuu, MPOUCXOAAIIEH NP dIEKTPOIU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOg4.

Boruncnurte (aktuueckoe KOJIMYECTBO METaUla, MOJTYYEHHOTO Ha KaToJle NMPH 3IIEKTPOJIU3e
Co(NO3)2, eciut 37eKTPOIIH3 MPOBOAMIM B Te4eHuH | 4. BpIxoa MeTaiia mo ToKy cocTaBui 85%.

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

KoHTpoJibHbIe BONPOCHI 110 TEMaM
KoHTposabHbIe BOnpochl 10 TeMe «XuMHYecKask TEPMOIUHAMUKA)

OCHOBBI XUMHYECKOW TEPMOJUHAMUKHU: TIOHATHE CUCTEMBI, BUJIbI CHCTEM.

TepMmoannamMuueckue napaMmeTpsl U QYHKIHUN COCTOSIHUSL CUCTEMBI.

Buytpennss sHeprusi. Pabota. TeroTa.

[lepBrlii 3aKOH TEPMOJUHAMUKH (BBIBOJI).

DOHTaNbNUs KaK (PYHKIHS COCTOSIHHS CUCTEMBbI. DHTaJIbIUS 00pa30BaHUs BEIIECTBA.

TemmoBoit >pdext xumuyeckoil peakuuu. DakTOpbl, BIUAOIIME HA TEMIOBOH 3PPexT
XUMUYECKON PEaKlnu.

Tepmoxnmus. 3akoH I'ecca.

CnencrBus u3 3akoHa ['ecca.

OHTponUs Kak (PyHKIHS COCTOSHUS CUCTEMBI.

BTopoii 3aKk0OH TEpMOIUHAMUKH.

Tperuii 3aK0OH TEPMOANHAMHUKHU.

Oueprus ['ub6ca.

HarmpasieHne caMOIIpou3BOIBLHOTO MPOTEKAHNS XUMUUECKUX PEAKLIAMN.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «XuMHYeCcKass KHHETHKA»

XuMHU4ecKass KHHETHKA. CI(OpOCTB XUMHUYECKOH PCaKIM U METOJIbI €€ PECrYJINPOBAHUA.
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BnusiHue KoHIIEHTpauy Ha CKOPOCTh XUMHUUYECKOM peakluu (3aKOH JIEHCTBYIOIINX MACC).
Brnusinue TemmnepaTtypsl Ha CKOpPOCTh XUMU4eckoi peakuu. [IpaBuno Baut — [M'odda.
Teopust akTUBHBIX CTOJIKHOBEHUI AppeHuyca.

OHeprus akTUBAaLUU. Y paBHEHUE AppeHuyca.

Teopus nepexoHOro KOMILIEKca. DHEpreTUUecKas Juarpamma.

KpuBas MaxkcBemia — boibiiMana. DHepreTiudeckuii 6apbep.

Karanutnueckue cucremsl.

BimsiHue xaranusaropa Ha CKOPOCTb XUMHYECKOM PEaKLIUH.

['oMOreHHsI ¥ reTepOreHHbIN KaTaaus.

KonebarenbHble peakium.

Xumunueckoe paBHoBecue. OOpaTuMble 1 HEOOPATUMBIE PEAKLIUU.

KoncTanTa XMMHUYECKOrO paBHOBECHSL.

Cwmemenne xumuueckoro paBHoBecus. [Ipunnun Jle—Illatense.

Bnusinue KoHIIEHTpauu, JaBiIeHUs U TEMIIEPATypPHI.

®a30BbIE PABHOBECHS.

@da3oBbIE AMArpaMMBbl U1 OJHOKOMIIOHEHTHBIX CHUCTEM.

KOHTpOJIbeIe BOIIPOCHI 110 TEME «PaCTBopr»

[Tonarue pactBopa. PactBopuMocTs BemecTa. PactBopuMocTs rasa.

PactBopbel. CriocoObl BBIpaKEHHS KOHIICHTPAIIMM PACTBOPOB (MaccoBasl JOJs, MOJIApHas
KOHIICHTPAIIUS, MOJISIPHAS KOHIIEHTPAIIUS SKBUBAJICHTA, MOJIbHAS JOJIsS, TUTD).

KomnurarusHaele cBolicTBa pacTBOpoB. MneanbHbIi pacTBop.

3akonsl Payns: | (tonomerpudeckuit) u |l (30ymIMocKONMMUECKHil M1 KPUOCKOTTMYECKHH ).

Ocmoc. OcMmoTrueckoe aaBieHue. Cxema 0oCMOMETpa.

KucnoTHO-0CHOBHEIE B3aUMOJECHCTBUSA BEIICCTB.

HNonnas Teopusi KUCIOT U OCHOBaHUW AppeHnyca. OCHOBHBIE TIOHATUS U TIOJIOKEHUS] TEOPHUH
Appenuyca.

Jucconmanus KHUCIOT, OCHOBaHWW M COJIEH C TOYKM 3PEHUS HOHHOW Teopuu AppeHuyca
(pumeps).

Crenens aucconuanyy. CUIbHBIC U C1a0ble AIEKTPOJIUTHI.

Jluccouumanus ciadbix 3JeKTpoauToB. KoHcTaHTa Aucconuaim.

3akoH pazbaBneHus OcTBasba.

Peakunu noHHOTO OOMEHa MEXy AJIEKTPOIMTaMHU (Ha MpUMepe peakiuil 00pa3oBaHus claboro
AIIEKTPOJINTA, OCAJKa U raza).

[IpousBeneHne pacTBOPUMOCTH.

HNonHoe npousseaeHue Boabl. BogoOpoaHbIN U T'HIPOKCUIIBHBIN TOKA3aTENH.

IM'uaponus coneit. Tunel rupon3a cose.

KonnuecTBeHHbIE XapaKTEpUCTUKH IPOLECcCa TUAPOIIU3A.

@akTophl, BIUAIONINE HA IPOLIECC TUIPOIIU3A.

KonTpoabsHble Bonpochl o Teme «/{ucnepcHbie cucTeMb»

I'ereporennsie cMecu. J{ucniepcHble CUCTEMBI.

HucnepcHocTs. Kinaccudukanuu AucnepcHbIX CUCTEM.
Komnounusie pactBopsl. JInopuisHbIe 1 110(OOHBIE KOJUIOU/IBI.
CrniocoObl mosTyyeHHs! KOJUIOMIHBIX pacTBOPOB.
CtpoeHne KOJIJIOUIHBIX YaCTHIL.
IIpaBuno dasuca — [Ieckosa.
Y CTONYMBOCTD KOJIOUAHBIX ccTeM. CTaOHIN3aTOPHI.
Koarymsmust muoguiabHbIX U THO()OOHBIX KOJUIOUIOB.
CenuMeHTaNMs KOJJIOUIOB.
Koarynsius KOJUIOMIHBIX pacTBOPOB 3JIEKTPOJIUTAMHU.
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[Tpaswno ynwie — [Napau. Koarynupyromiast criocoOHOCT.
OrnTryeckue CBOMCTBA KOJUIOUAHBIX PACTBOPOB.
DIEeKTPUYECKHUE CBOMCTBA KOJUIOUAHBIX PACTBOPOB.

KontposbHbie Bompochl o TeMe «OKUCINTETbHO-BOCCTAHOBHTEIbLHBIE
npouecchbn»

OcHOBHBIE TIOHATHS TEOPUU OKUCITUTEIIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.
OKHCIIMTEIIEHO-BOCCTAHOBUTEIIBHBIC CBOMICTBA BEIICCTB.

Baxneme OKMCIUTEIN 1 BOCCTAHOBHUTEIIH.

Tumbl OKUCIUTETEHO-BOCCTAHOBUTEIBHBIX PEAKIIUHN (TTPUMEDPHI).
OKHCIIMTETBHO-BOCCTAHOBUTEIIBHBIN ITOTSHITHAT.

VYpaBuenue HepHcra.

CocraBlieHHE OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITHH.
HanpasneHnne OKuCIMTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

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

DneKTpoXuMHuIecKue cucteMbl. Kimaccuukamus 3JIeKTpOXUMUYECKUX TIPOIIECCOB.
DIJIEKTPOXUMHUYECKHUE TTPOLIECCHI, MPOTEKAIOIINE HA TPAHULIE Pa3/iesia «METaJl — PACTBOP».
lanpBanmyeckwmii anemenT Jlanmams — Axoomn.

DIIEKTPOABMIKYIIAS CHJIa FaJIbBAHUYECKOTO DJIEMEHTA.

N3Mepenne H3IIEKTPOAHBIX TOTEHIHAIOB. P cTaHZapTHBIX BJIEKTPOJIHBIX MOTEHIMAJIOB.

CBolicTBa METAJIJIOB B COOTBETCTBUHU C MX MOJIOKEHUEM B POy HANPSIKCHUM.

VYpaBuenue HepHcra.

DNEeKTPON3 pacIljIaBoB U pacTBOpoB. KaTtoaHbIe 1 aHOIHBIE MPOLIECCHI.

OO6benuHeHHbIN 3ak0H Dapanes. Beixoa 1mo Toky.

Koppo3sus meramnos. Kiaccudukanus KOppo3nOHHBIX TPOIECCOB.

Xumuyeckasi KOppo3usi.

DNeKTpOXUMHUYECKas KOppo3us. AHOIHOE OKHCIIEHHE MeTalyla M KaTOJAHOE BOCCTAHOBJICHHE

OKHUCINUTCIIA.

[Ipumepbl KOppO3uK B KUCIIOM cpenie U aTMOC(hHEepHON KOPPO3HUH.
CKopocCTh KOPpO3UH.

3amura METaJIOB OT KOPPO3HUH.

3aluTHBIE MOKPHITHUSL.

DNEKTPOXUMHYECKHUE CIIOCOOBI 3alUTHI OT KOPPO3UU METAILIOB.
XUMUYECKHE UCTOYHHUKH TOKA. |'albBaHUYECKH 2JIEMEHT.
XUMUYECKHE HCTOYHUKH TOKA. AKKYMYJISITOPHI.

XUMUYECKUE HCTOYHUKH TOKA. TOTIMBHBIE 2TIEMEHTHI.



IMPUJIOKEHUE 2

7. OueHO4YHbIE CPeICTBA ISl IPOBECHNS IPOMEKYTOUHOI aTTeCTAllUN
[IpomexxyTouHass  arrecTtausi HMEET  LEJIbK  ONPENENUTh  CTENEHb  JOCTHKEHUS
3aITaHUPOBAHHBIX PE3YJIHTATOB OOYUEHUS IO TUCITUILIMHE 32 OTPEACIICHHBINA TEPHO] OOYICHUS.

a) HﬂaHpreMbIe Pe3yJdbTaThbl Oﬁy‘{eHI/IH H OHCHOYHBIC CpeacTBa Jsl IIPOBCACHUSA
l'[pOMe)KyTO‘lHOﬁ arrecranmmn.:



CrpyKTypHBIi
JJIEMEHT
KOMIIETEHIINH

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIE CpesicTBa

OK-1: crtocobHOCTHIO K aOCTPAKTHOMY MBIIIICHUIO, aHATTN3Y, CHHTE3Y

3Hare

- OCHOBHBIE XMMHYECKHE ITOHITHS,
IIOJIOXKEHUS ¥ 3aKOHBI,

- COBPEMECHHBIC HaIPaBJICHUS
Pa3BUTHS HAYYHBIX TCOPUH;

- METOABl  TCOPETHUYECKOTO M
IKCIIEPUMEHTAILHOTO MCCIICIOBAHMS
B 00J1aCTH XUMHU

1.

Hepelteub meopemu4eCcKux 60npocoe K zauemy.

OCHOBBI XMMHUYECKOMH TCPMOJUHAMHKHU: CUCTEMA, TCPMOAMHAMHNYCCKHUEC IapaMCTPhI

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

0.
1.
12.
13.
14.
15.

RBO©0NT o0 kwh

DHepreTuka XMMHUYECKHUX MPOIECCOB.

OnTanenus. 3akoH ['ecca 1 cieACTBUS U3 HETO.

Outponud. YpaBHeHue bonbiiMana. BTopoii u TpeTuit 3aKoHbl TEPMOIMHAMUKH.

Ouneprus ['n06ca. HampaBneHnss XMMHUYECKUX MPOIIECCOB.

Xumuueckass kuHeTuka. CKOpOCTh XUMUYECKOW peakuuu. CpeaHssi U UCTUHHAS CKOPOCTH

CaKI1HU. Kunernueckas KpuBas.

CKOpOCTh peakiuy U METObI €€ PEryJIMpOBaAHHS.

Bnusinue Temnepatypsl Ha ckopocTh peakuuu. [Ipasuno Bant-T'odda.

DOHeprus akTUBALMU. AKTUBUPOBAHHBIN KOMIUIEKC. Y paBHEHUE AppeHuyca.

Karanu3atopsl 1 KaTaIUTHYECKUE CUCTEMBL. [ OMOT€HHBIN KaTaJIn3.

KaTtanuzatopbl U KaTAIMTUYECKHE CUCTEMBIL. [ €TepOTeHHBIN KaTaJIns3.

Xumuueckoe paBHoBecre. KOHCTaHTa XMMHUYECKOTO PaBHOBECH L.

Cwmenienne xumudeckoro pasaosecust. [Ipunmmn Jle [llarenbe.

PactBopbl. CriocoOb! BeIpakeHHsI KOHLEHTPALUU PacTBOPOB.

PactBopb! 35ekTponnToB. CTENEHh U KOHCTAHTA 3JIEKTPOIUTUYECKON IUCCONMAlNU. 3aKOH

pasbaBnienust OcTBaIbaA.

16. Jucconmanus KMCIIOT, OCHOBaHUM, CoJiei. AM(OTEpPHBIC JIEKTPOIHUTHI.

17.  PactBopumocTtb. [IpousBeneHune pacTBOPUMOCTH. YCIOBUE OOpa30BaHMSI U PACTBOPEHHS
OCaJIKOB.

18.  Juccommarms Boasl. lonHoe npousBeneHue Bosl. pH.

19.  T'uaponus coneil. CTeneHp U KOHCTaHTA THIPOJIN3a.

20. Hucnepcusie cuctembl. Kiaccuduxanus. Jlnodribapie 1 THO(POOHBIE KOJIJIOWIHI.

21. CrpoeHne KOJIOUIHBIX YaCTHL.

22.  Koarynsuus KOJJIOUTHBIX PACTBOPOB.

23. OKHCANTENFHO-BOCCTAHOBUTENbHBIE CBOMCTBa BemlecTB. Kiaccudukamnus OKHCIUTENBHO-

BOCCTAHOBHTCIIbHBIX peaKHHﬁ.

24,

9HeKTpOXI/IMI/I‘{eCKI/Ie CHCTEMbI. 3aKOHBI @apaneﬂ. aﬂeKTpOI[HLIﬁ IIOTCHIHUAJI.




CrpyKTypHBIi

[Inanupyemsle pe3ysbTaTsl

JJIEMEHT O1ieHOYHBIC CpEeNICTBA
oOyueHus
KOMITCTEHITHH
25. lanpBanmueckuii anement [lanmaisa Skoown.
26. DNEKTPOXUMHUIECCKHE CUCTEMBI: JJIEKTPOJIN3 PACIUIaBOB. [I[puMeHeHne 3JeKTPoIun3a.
27. DneKTpoian3. AHOJHBIA M KaTOJAHBIA MPOLIECCHI MPU AIEKTPOJIN3e pacTBOpoB. [IpumeHenue
3JIEKTPOJIN3A.
28. Koppo3sus. Buner koppozun. CriocoObl 3aIIMTEI METAJUIOB OT KOPPO3UH.
YmeTh - pemiarh  pacueTHbIC  3aaud Ilpumepnvle npakmuueckue 3a0anus 014 3auema:

MIPUMEHHUTEITEHO K MaTepHary 1. HammcaTth 531eKTpOHHBIC YpPaBHEHUS DJICKTPOJHBIX IPOIECCOB, YPaBHEHHWE CYMMAapHOMU

MIPOTPAMMBI; TOKOOOpa3yromel peakiuu, BeIYUCIUTh DJ[C TalbBaHMYECKOTO JJIEMEHTA, €CJIM KOHIICHTPAIUH

- NIPOTHO3MPOBATh BO3MOXKHOCTH | HOHOB MeTamioB pasHsL: [AlF*]=0,001 momns/n, [C0**1=0,1 Momb/m.

MPOTEKAHUS CaMOIIPOH3BOJILHBIX 2. Hanmcath MOHHBIC W MOJICKYJISIPHBIC YpaBHEHUs peakuuid ruaposmsa coneit: KsPOs; NaxSOq;

MIPOIIECCOB B paznmuunbx | ZnCls.

XUMHNYECKUX CUCTEMAX,

- IPOBOJUTH OKCICPUMCHTAJIbHBIC
WCCIIeIOBAaHUS 1o 3aJJaHHBIM
METOIMKaM B chepe
po(hecCHOHATLHON A TEIIEHOCTH;

3. 3aKOHUUTH YpaBHEHMsI peaKLUi, HANKCaB UX B MOJIEKYJISIPHON U MOHHOM (opmax:
Al(OH)3 + NaOH —, K2CO3 + H2SO4 —, H2S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaiubiusa coaepxkutcs 478,8 r Ca(OH),. [InotHOCTHE pacTBOpa
1,14 r/mi. Paccumnraiite: ®(Ca(OH)2); Cwm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI:

K2Cr07 + FeSO4 + H2SOs — , KMnOg4 + NapSO3 + H2O —.

6. Hamucath »JEKTpPOHHBIC YpaBHEHHUS DJIEKTPOJHBIX MPOIECCOB, YPaBHEHUE CYMMapHOM
ToKoOOpa3yromeil peakiuu, BbIYHcIuTh DJ[C ragpBaHUYECKOTO 3JIEMEHTA, €CIM KOHUEHTpPaluu
HOHOB MeTaJIoB paBHbl: [Mn?*]=0,01 mons/1, [AU**]=0,1 Moms/m.

7. 3aKOHYUTH YpaBHEHHUS PEaKIIHMii, HAIKCaB WX B MOJICKYJISIPHOW U HOHHOW (popMax:

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

8. HammcaTth ypaBHEHHUS peakiuii THAPOJIM3a B MOJIEKYIsipHOM U HoHHOM BHe: Al(SO4)s, KCI,
NaxS0:s.

9. HamucaTh 51€KTpOHHBIE YpaBHEHHUS OJIEKTPOIHBIX IPOILIECCOB, YpPaBHEHHE CYMMapHOM
ToKOoOOpa3ytomieil peakiuu, BoIYHcIuTh DJ[C raapBaHUYECKOTO AJIEMEHTA, €CIM KOHIEHTpPaluu
MIOHOB METaJIOB paBHBI: [ZNn?*]=0,01 moms/1, [Cu*]=1,0 MomnB/1.

10. Cynbdar amomunus maccoit 36,4 r pactBopwin B 100 r Bojbl. [INOTHOCTH MOJTy4EHHOTO
pactBopa 1,32 r/mi. Paccunraiite: w(Al(SO4)3); Cwm; Cox; Cm; N(Al2(SO4)3) 1 N (H20); T.

11. Hamucath 5J€KTpPOHHBIE YpaBHEHHUsS SJICKTPOIHBIX IPOIECCOB, ypaBHEHHE CYMMAapHOU
TOKOOOpa3ytomeil peakiuu, BoIYUCIUTh DJIC raqbBaHUYECKOTO SJIEMEHTa, €CJIU KOHIICHTPAIUH
MOHOB MeTaioB paBHbL: [Mn?*]=0,01 momns/1, [Ag*]=1,0 Mons/m.




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHblE CpesicTBa

12. 3aKOHYUTH YpaBHEHHUS PEaKI1ii, HAKMCAB UX B MOJIEKYJISIPHOM U MIOHHOM BHJIE:
MnS + H2SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOAMHAMUYECKYIO BOZMOXKHOCTH MpoTekanus peakuuu CaO) + 2 Ceo) =
= CaCs (x) + CO(), AHr = 460 x/Ix mpu cranaapTHeIX yclioBusaX. Paccuuraiite Temneparypy Havalia
peakiuu, ecnu  S(Ca0)=38 Jhx/momb-K; S(C)=6 J[Ix/monb-K; S(CaCz)= 70 Ix/mons K;
S(CO)=197 Ix/moinb-K.

14. CoctaBbTe YpaBHEHUS OKHCIUTEIEHO-BOCCTAHOBUTEIHHBIX PEAKITUIA:
KMnO4 + NaNO; + H2SOs —, Cr2(SO4)3 + Bra + NaOH —.

15. Onpenenute TEPMOIMHAMHYECKYIO BO3MOXHOCTh mpoTekanus: peakuuu 2 Ch ) + 2 H2O(
=4 HCly) + Oz (), AHr = 115,6 x/x mpu cTaHAapTHBIX yclIoBHSAX. PaccumrtaiiTe TemmepaTypy
Hauvaia peaknuu, eciu S(Cl2)=223 Jix/mons K; S(H20)=189 Txx/mons-K; S(HCl)= 187 I)/moib°K;
S(02)=205 x/momnb K.

16. Harmucath ypaBHEHHS peakiuii rHaIposH3a B MosiekyasipHoM U noHHOM Buje: CrCls, NaNOs,
K2COs.

17. CocTaBbTe YypaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIHHBIX PEAKIIUM:
K2Cr07 + NapS0O3 + H2SO4 —, KMnO4 + NaNO2 + H20 —.

18. T'omorennasi peakuusi mpoTekaeT mo ypaBHeHutro H> ¢ + b n = 2 Hly). Havanbnas
KOHIIEHTpanus Bojopoaa 2,1 monw/m, moma 1,5 monb/n. Bo CkoONMBbKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, korna npopearupyet 30% Bogopoa?

19. B 640 mu Boasl pactBopmin 160 1 xmopuna xenesa (I1I). [moTHOCTH moyd4eHHOTO pacTBOpa
1,032 r/mit. Paccumraiite: o(FeClz); Cum; Cox; Cm; N(FeCl3) u N (H20); T.

20. OmnpenenuTe TEPMOIUHAMUYECKYIO BO3MOKHOCTH MpOTeKaHusl peakiuu CSy ) +3 Orn)=
=CO2 (n + 2 SOz (), AHr = -1075 x/Ix pu craHgapTHBIX yCJIOBHUsX. Paccumraiite Temmeparypy
Hauana peakuuu, ecian S(CS)=151 x/monb K; S(02)=205 Tx/mons-K; S(CO2)= 213 Jx/Monb K;
S(S02)=248 Jxx/mons-K.

21. Peaknus uper mo ypaBHeHuro: 2 Hx ) + So () = 2 H2S(). Hawanphas xoHIEeHTparus
BOJIOpOJa 2 MOJIb/J, cepbl 1,5 Monb/n. Onpenenure BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEAKINH K
MOMEHTY, Korja npopearupyet 0,7 Moab/1 Bogopoaa?

22. Onpenenure TEPMOAMHAMUYECKYIO BO3MOXKHOCTD MPOTEKAHUS peakiuu 2 ZNS ) + 3 Oz =
=2 2n0 ) + 2 SOz (1), AHr = -890 x>k npu craHiapTHBIX ycloBusX. Paccunrtaiite TemnepaTypy
Hauaya peakiuu, eciu S(ZnS)=58 x/moinb-K; S(02)=205 Ix/mons K; S(ZnO)= 44 Jx/moinb K;
S(S0,)=248 /monb K.




CrpyKTypHBIi

[Inanupyemsle pe3ysbTaTsl

AIIEMEHT OrneHo4HbIe CpeaCTBA
oOyueHus
KOMITCTCHIIUH

23. HaganbHbIe KOHIIEHTPAIMK UCXOIHBIX BemecTB B peakiuu: 2 SOz ) + Oz () = 2 SO3 (1) Obun

pasusl 1,8 Mosie/n SO2 u 2,4 mons/n O2. Bo CKoJIBKO pa3 U3MEHHUTCSI CKOPOCTh PEAKIIUU K MOMEHTY,

kora npopearupyeT 0,8 mosn/in SO2?
24. B pactBope optodocdoproit kumciaotel maccoit 1200 r m mnotHOcThiO 1,153 T/MI

coaepxutcs 312 r HsPOs. Paccunraiite: o(H3PO4); Cym; Cox; Cm; N(HsPO4) u N (H20); T.

Braners - HaBBIKAMH MPUMEHEHHSI OCHOBHBIX Ilpumepnsvle npakmuueckue 3a0anus 01 3auema:

XUMHUYCCKUX 3aKOHOB B
npohecCHOHANTBHOM JIeATETLHOCTH,
-  MCETOOAUKAMMU HCCICIOBAHUA U
HaBbIKaMU pabOThl B XHMHYECKOMN

nabopaTopuu;

- CHOCOOHOCTBHIO  aHAJIM3UPOBATH
pe3ynbTaThI HCCIIEIOBAaHUIN
MIPUMEHUTEITEHO K chepe

npodeccuoHabHOM 1eATEIbHOCTH.

1. ns peakuuu CHy () + CO2 () = 2 CO () + 2 Hy () onipeaenute BO3MOXKHOE HANPaBIICHHUE
CaMOIIPOM3BOJIBHOTO TEUEHUsSI PEaKIMHM TPU CTAaHAAPTHBIX YCIOBHUSX U Tpu  Temreparype T
=927°C, ecnu TennoBoit > EKT peakmuy 10 3aJaHHOH TeMIIepaTyphl He U3MEHHTCS. YKaKHUTe: a)
BBIJICJISIETCSl WJIM TIOTJIOMIAETCS DHEPrUs B XOJ€ peakiuu;, 0) MpUYMHY HANWJACHHOTO W3MEHEHUS
sHTponuu. Paccunraiite TeMiiepaTypy Hadasaa peakiuu.

2. BoIpazute yepe3 KOHIIEHTPAIlMd PEareHTOB KOHCTAHThI PABHOBECHS CIEAYIONIUX PEaKIUi
N2y + 3 Hoey = 2 NHs), AH = -92,2 xJ[x. YKakuTe HamnpaBiIeHHE CMEIICHHUS XUMHUYECKOTO
PaBHOBECHS THX PEAKIU: a) MPU TMOHMKEHUH TEMIIEPATyphl, €CJIM JIaBJIEHUE MOCTOSIHHO; 0) TpH
MOBBIIICHUH JABJICHUS, €CIIH TEMIIepaTypa MOCTOSHHA.

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

4. Kakwe wu3 caenyromux coiyieii moasepratorcss ruapoiusy: NapxSiOs. Cu(NOs).. KBr?
CocTtaBbTe MOHHBIE M MOJEKYJSpHbIE YpaBHEHHUs THAPOJIM3a COOTBETCTBYIOIIMX coiied. Kakoe
3HaueHune pH (< niau> 7) UMEIOT pacTBOPHI ATUX CoJieh?

5. 301k rUApPOKCHIa Maruus mosydeH myrem cMemruBanus 0,02 i1 0,011, pactBopa MgCly u
0,028 1 0,005 H. pactBopa NaOH. Ompenenure 3apsia 4acTUIl MOJYYEHHOTO 30JIs1 U HAIUIIUTE
dbopMyny ero MHUIIEIUIBI.

6. PaccuuTaiiTe SMeKTPOABIKYILYIO CUIy U ONpPENENIUTE HAlpaBiICHHE CaMOIPOU3BOJIEHOTO
OPOTEKAHUSA PEaKIUU TMpPU CTAHAAPTHBIX YCIOBHUSAX, HCIIOJB3YysS 3HAYEHUS OKHCIUTEIbHO-
BOCCTAaHOBUTENILHBIX MoTenuuanos HJ + HiPOs — J» + H3PO3; + H2O.

7. llpuBegute cxembl S3JEKTPOIHBIX MPOIECCOB U MOJCKYISIPHbIE ypaBHEHUS pEaKIui,
MPOTEKAIOIINX TP IEKTPOXUMHUIECKOH Koppo3uu ragpBaHonapsl Co/Ni: a) B kucioit cpeze; 6) Bo
BIQXXHOM Bo3ayxe. Ompenenure yObUTb Macchl aHOJAA MPU KOPPO3UU B KUCIOU cpene 3a 20 MuH,
€CJIU CKOpOCTh Koppo3uu coctasuna 0,01 /4.

8. CocTaBbTe IEKTPOHHO-UOHHBIE YPAaBHEHHS SJIEKTPOIHBIX MPOIIECCOB (aHO MHEPTHBIN) U
MOJIEKYJIIPHOE YPaBHEHHE PEaKINH, MPOUCXOIAIICH MpH d1ekTpon3e pactBopa CoSOy,




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHblE CpesicTBa

Beruncnure GpakTudyeckoe KOJIMYECTBO METAIIA, TOIy4YEHHOTO Ha KaTOJIE IIPU AIIEKTPOIIN3E
Co(NO3)2, eciu dIIeKTPOIIH3 MPOBOIMIM B TedeHuH | 4. Bpixoa Metaiia o Toky coctaBui 85%.
VKaxuTe BO3MOKHEIE IMPHUYUHBI YMCHBIICHUA BbIXOa MCTaJlJIa 110 CPABHCHUIO C PACUCTHLIM.




6) HOpHI[OR NMpOBEACHUA HpOMe)KyTO‘{HOﬁ aTTeCTalui, II0Ka3aTe/in 1 KpUTEp N
OICHUBaAHUA:

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

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

Ilokazamenu u Kkpumepuu oyeHUBAHUA 3auema:

«3aYTEHO» - OOYYAIOMIMICS JEMOHCTPUPYET MOPOTOBBIH ypOBEHb C(HOPMHUPOBAHHOCTH
KOMIIETEHIMI: B XOJIe KOHTPOJIbHBIX MEpONPUATUN JOMYCKAIOTCS OIIMOKH, MpOSBIIAETCS
OTCYTCTBHME OT/AEIbHBIX 3HAHUIN, YMEHUH, HAaBBIKOB, 00Yy4alOIIUNCS UCIBITHIBAET 3HAUNUTEIbHbIE
3aTPyAHEHMS IIPHU ONIEPUPOBAHUM 3HAHUSMU M YMEHUSAMMU IIPU UX MIEPEHOCE HA HOBBIE CUTYALNH;

«HE 3a4TEHO)» - 00Y4aIOIIMICsA HE MOXKET MOKa3aTh 3HAHHS HAa YPOBHE BOCIIPOU3BEICHHUS
u 00bsAcHeHus UH(POPMAlLlMK, HE MOXET IOKa3aThb HMHTEJUIEKTYalbHblE HABBIKM pElIEeHUs
MIPOCTHIX 3a/]ad.
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