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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqoopena st peanmszanuu B 2021 - 2022
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl XuMHH

[IpoTokom o 20 r. Ne
3aB. kadeapoii H.JI. Menstauk

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogqodpena st peanmsanuu B 2022 - 2023
y4eOHOM roy Ha 3aceanuu Kadeapsl XuMUU

[Ipotokom o 20 r. Ne
3aB. kadeapoii H.JI. Menstauk

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusanuu B 2023 - 2024
y4eOHOM roy Ha 3aceanuu Kadeapsl XuMuu

[Iporokon or 20 1. Ne
3aB. kadeapoii H.JI. Mengank

Pabouas nporpamma nepecmoTpeHa, o0cyxieHa u ogoopena g peanusauuu B 2024 - 2025
y4eOHOM roy Ha 3aceanuu Kapeapsl XuMuu

[Iporokon ot 20 1. Ne
3aB. kadeapoii H.JI. Mengank




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

[enstMu OCBOCHUS TUCHIUTUIMHBI «XUMUS» SBISETCS GopMuUpoBaHue (HyHIaMEHTAITBHBIX
3HaHUM B 00JIACTH COBPEMEHHOW XHMHUH, BKIIIOYAIOIIMX OCHOBHBIE TOHSTHS, 3aKOHBI H
3aKOHOMEPHOCTH, OIMCHIBAIOIIME CBOMCTBA XUMHUYECKUX COEAUHEHHI; pPA3BUTHUE HABBIKOB
CaMOCTOSITENIbHOW pabOThl, HEOOXOAUMBIX IS PUMEHEHHS XUMHUYECKUX 3HAHUH TIPU U3y4YCHUH
CIIELIMATbHBIX JUCLMUIUIMH U JAIbHEUIIECH TPAKTUYECKOM AEATEIbHOCTH.

2 MecTo TMCUHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

JucuuruinHa XUMHUS BXOJUT B BapUAaTUBHYIO 4acTh Y4eOHOIO IiaHa 0Opa30BaTebHOM
POTPaMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBL  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

"Xumus" B 00beMe MporpamMmbl CpeHe 001eo0pa3oBaTeNbHON IIKOJIBI

3HaHus (YMEHMs], BJIAJICHUs), [IOJYyYEHHbIE NPU MU3YyYEHUU JaHHOM IUCLMIIIIMHBI OyxyT
HEOOXOAUMBI ISl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

be3onacHOCTh KU3HENEATEIBHOCTH

DKoJorus

3 Komnerenuun ody4arouierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IIJIAHUPYEMble Pe3yJIbTAThl 00y4eHu s

B pesynbrare oCBOEGHMS IUCHUIUIMHBI (MOIyJs) «XHUMHSD» OOydarolLUHCs JOJKEH
o01aaTh CIeAYIOIUMU KOMIETEHIMSMMU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JJIEMEHT
KOMIIETEHIINH

OIIK-1 crmocoOHOCTRIO HCITONIB30BaTh B MPO(ECCHOHAIBHOM IeATEIFHOCTH 0a30BhIC
€CTECTBEHHOHAYYHbBIC 3HAHUS, BKJIFOYAs 3HAHHS O IPEAMETE U 00BEKTaX U3YUCHHS, METOAX
HCCIICO0BaHUA, COBPEMCHHBIX KOHICIIIHAX, JOCTUIKCHUAX U OTPAHNYCHHUAX €CTCCTBCHHBIX HAYK

3HaTL - OCHOBHBIE XUMHYECKHE MMOHATHS, ITOJTO0KEHHUS U 3aKOHEIL;

- COBPCMCHHBIC HAMPABJICHUS Pa3BUTHS HAYYIHBIX TCOPHUH;

- METO/IbI TEOPETUYECKOTO U IKCIIEPUMEHTAIILHOTO UCCIIEIOBAHUS B
00J1aCTH XUMHHU

YMeTh - peliaTh paCYCTHBIC 3aa4U IIPUMECHUTCIIBHO K MaTCpraly IIporpaMmabl;
- IPOTHO3UPOBATH BO3BMOKHOCTE IMPOTCKAHNUA CaMOIIPOU3BOJIBHBIX
IPpOLECCOB B PA3JIMIYHBIX XUMHUYCCKUX CUCTEMAX,

- COYCTAaThb TCOPUIO U MPAKTUKY JJId PCHICHUA MHKCHCPHBIX 3a1a4

Bnaners - HaBBIKaMU TTPUMEHEHHUS OCHOBHBIX XUMHUYECKUX 3aKOHOB B
npodeccuoHaNbHO 1eATENbHOCTH;

- MPAaKTUYECKUMHU HAaBBIKAMH TE€OPETUYECKOTO U IKCIIEPUMEHTATIHLHOTO
WCCIIeIOBaHMS B 00JIACTH XUMUU

[1K-8 criocoOHOCThIO MOHMUMATh U IPUMEHSATh Ha PAKTUKE METO/IbI YIIPaBJIeHUS B cepe
MPUPOIONOIB30BAHUS

3HaTh - METOJIbl XUMUYECKOTO aHaIN3a B cepe MPUpPOI0N0Ib30BAHUS;
- METO/Ibl HAYYHOI'O UCCIIEJOBaHUs B cpepe MpUpOoI0T0Ib30BaHUS.

Ymerb - aHAJIM3UPOBATh AJIbTEPHATUBHBIE BAPUAHTHI PEIICHUS HCCIEI0BATENbCKUX
3aJa4 B LIEJSX yIpaBlIeHUs B chepe MPUPOJONO0Ib30BOBAHUS.




Bnanets

- MCTOAaMU XUMHUYCCKOT'O aHAJIM3a U UHTCPIPETAITUN I/ICCJ'IC,I[OBaHI/Iﬁ B
OeJaX palfuoOHaJIbHOT'O IPHUPOAOIIOJIb30BAHUA.

4. CTpykKTypa, 00b€M U coaep:kaHue TUCHUIIMHBI (MOAYJIsA)
OO0miast Tpy10€MKOCTh JUCHUIUIMHBI cOCTaBisieT 4 3adyeTHbIX enuuull 144 akaza. yacoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 57,2 akaJ. 4acoB:
— ayauTopHas — 54 akaJ. 4acos;
— BHEAYIUTOPHAS — 3,2 aKaJl. 9acoB

— camocTosTenpHas padora — 51,1 akaz. yacos;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast 3 e
. | xonTaxThas paGora E z ®opma Tekymero
=
£ B aKaJ[. yacax o Bun KOHTPOJIS
Pasnen/ Tema 3 ( A ) = . P Kon
g & © | caMOCTOSsTENBHOI | ycreBaeMOCTH U
JCIUTUTAHBI 5 £ = ., | xomnerenn
3 g £ paboThl MPOMEXYTOYHOM
nab. | mpakr. | 3 &
Tek. e aTTeCTalluu
3aH. 3aH. | QO &
1.
- opopmIIeHHE
oTyera 1o
nabopaTopHO
abore;
p ’ 3amuTa
- pettierie nmabopatopHOit
11 Xumuyeckas JIOMAITHETO patop
4 2/11 12 pabotsl. Jlomammnee | OITK-1, ITK-8
TePMOIUHAMHKA 3aganus Ne 1;
3amanue Ne 1.
TectupoBanue.
CaMOCTOSITETTbEHOE
u3ydyeHue yueOHoi
W1 Hay4HOU
JUTEPATYPBHI.
1
- opopmIIeHHE
oTyera 1o
nabopaTopHO
abore;
P ’ 3amura
- perieHne N
nmabopatopHOit
JIOMAIIHETrO
1.2 Xumuueckast KHHETHKa 2 2 10 pa6otsl. Jomamnee | OIK-1, TTK-8
3agaHus Ne 2;
3aganue Ne 2.
TectupoBanue.
CaMOCTOSITENIbHOE
M3y4YeHHe yaeOHOH
U Hay4yHOU
JIUTEPATYPBI.




- ohopmieHUE

oT4eTa 1o
nabopaTopHO’
pagore; 3amura
- peleHue N
OMAIIHETO nabopatopHon
1.3 PactBOpHI 6 6/21 14 A pabotsl. Jomammnee | OIIK-1, TIK-8
3agaHus Ne 3;
_ 3amanue Ne 3.
Tectuposanue.
CaMOCTOSITENIbHOE
H3yueHHe yueOHou
Y Hay4HOU
JUTEPATypEI.
- ohopmienue
oTyera 1o
1260 i
pPaTOpHOM Sammra
pabore; j1abopaTopHOi
1.4 [TucriepcHbIE CUCTEMBI 2 2 10 - §6OT£ OIIK-1, TIK-8
CaMOCTOSITENIbHOE P )
.| Tecruposanue.
H3yueHHe yuyeOHou
U Hay4yHOH
JUTEPATYPEI.
- oopmiieHHe
oT4eTa 1o
1abopaTopHOi
adore;
- peI_LICHI:Ie 3aura
15 OKHUCIUTETBHO- OI?VIaH.IHeI‘O TabopaTOpHOI
BOCCTaHOBHUTEJIbHEIC 2 2/11 14 A pabotel. Jomamuee| OITK-1, TIK-8
3agaHus Ne 4;
MPOIIECCHI ) 3aganue Ne 4,
TectupoBanue.
CaMOCTOSITEIIbHOE
H3yueHHe yueOHOU
U Hay4yHOH
JIUTEPATYPEI.
- oopmiieHne
oT4eTa 1o
nabopaTopHOi
patore; 3amura
- peleHue N
1.6 DuekTpoXuMHYECKHE JIOMAIIHETO niabopatopHoit
' 2 421 9,1 pa6otsl. Jomamnee | OIK-1, TTK-8
CHCTEMBI 3amanus Ne 5;
) 3amadue Ne 5.
TectupoBanue.
CaMOCTOSITEIIbHOE
H3yUYeHHEe y4eOHOU
U Hay4yHOU
JUTEPATYPBI.
HWroro no pazaeny 18 | 18/61 69,1
Hroro 3a cemectp 18 | 18/61 69,1 JK3aMeH
Wroro no gucuuninze 18 | 18/61 69,1 9K3aMEH OIIK-1,ITIK-8




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B nponecce mnpenogaBaHus IUCHUIUIMHBL «XUMHSD» NPUMEHSETCS TPaAULIMOHHAS
MH(POPMALMOHHO-KOMMYHUKALMOHHAs 00pa30BaTe/IbHbIE TEXHOIOTHH.

Jlexumu mpoxoIAT KaK B MH(GOPMAIIMOHHOHN (opMme, T1e UMEET MECTO MOCIIeI0BATEIbHOE
U3JI0KEHWEe MaTepuajga B JUCLMIIMHAPHOM JIOTMKE, OCYLIECTBISIEMOE IMPEUMYIIECTBEHHO
BepOaTbHBIMU CPEJICTBAMU, TaK U B (hOpMe JEKIMi-Oece bl MiTH IUajora ¢ ayAUTOPHEH, JTCKIUi
C IPUMEHEHHEM 3JIEMEHTOB «MO3IOBOM aTaku», JEKIMH-KOHCYJIbTallUH, Ile TEOPEeTHYECKUI
MaTepuain 3apaHee BBIJAETCSl CTYJEHTaM JJIi CaMOCTOSTEIbHOIO HM3Yy4YEHHSs, AJI MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKMM 00pa3oM, JIEKLIUS IPOXOAUT 110 THILY BOIIPOCHI-OTBETHI-UCKYCCHSL.

[ToMrMO 3TOTO B JIEKIIMU MOTYT MCHOJB30BATHCS HJIEMEHTHI MTPOOJIEMHOTO H3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHus IUCUUIUIMHBI «XUMUS» 3aHUMAIOT JIEKUUH C
MCIIOJIb30BAaHUEM JIEMOHCTPALMOHHOTO XHUMHUYECKOIO0 HKCIEPUMEHTA, KOTOPBIA I03BOJSET
HauOoJiee MOJIHO Pear30BaTh METOJ NPOOJIEMHOro OOydeHHUs uepe3 MOCTAaHOBKY IpolieM ¢
MTOMOUIBIO IEMOHCTPALIUI SIBJICHUI, PEAKLIMI HIJIH TTPOLIECCOB.

Jlns peanuzanuu MHGOPMAIMOHHO-KOMMYHHMKAIIMOHHON 00pa3oBaTelbHON TEXHOJIOTUU
IPOBOASTCS JEKUUU-BU3YyaIN3allUM, B XOA€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOr0 Marepuasa
COIIPOBO’KIAETCS MTPE3EHTALEH.

JIekuMOHHBIN MaTepuai 3aKpervisieTcsl B Xoje J1adopaTOpHbIX paboT, B XOA€ KOTOPBIX
yueOHass paboTa NMPOBOAUTCS C pealbHbBIMM XMMHUYECKMMHU BellecTBamu. Ha maGopaTopHbIX
paboTax BBIIOJHSIOTCS TPYIIIOBbIE WIM MHAUBHUAYaJIbHbIE 3a/laHus 10 IpoiaeHHoN Teme. [lpu
IPOBEICHUM JIAOOPATOPHBIX 3aHATUH HCHOJIB3YETCS METOJ KOHTEKCTHOIO OOy4YeHMsI, KOTOPBIH
MO3BOJIIET YCBOUTH MaTepuajl IyTEM BBISBICHMS CBA3CH MEX1y KOHKPETHBIM 3HAHHUEM M €ro
npuMeHeHueM. Kpome Toro, 1enecooOpa3HO HCHOJIb30BaTh TEXHOJOTHIO KOJJIEKTUBHOIO
B3auMMO0OyueHus (mapHyro palOoTy) Tpex BHUAOB: CTaTHYECKas Iapa, JMHAMUYecKas Iapa,
BapUallMOHHAs I1apa; COBMeLas €€ C TEXHOJOTMel MoJynbHOro oOyuyeHus. BbinomHuB
IKCIIEPUMEHT, oOOydaromuecss (HOpMYIHPYIOT OOOOIICHHBIC BBIBOJIBI IO CEPHH OIIBITOB,
UCIOJIb3Ys IPUEMbI aHAJIOTUH Y CPABHEHMSL.

CamocrosiTenbHasi paboTa 00ydaroIIMXCsi BKJIIOYaeT B ce0s camble pa3HOOOpas3HbIE
(dopMbl yueOHOH JesITeIbHOCTH: BBINOJIHEHHE JOMAIIHUX 3a/laHuil, 3aBepiieHne opopMIIEHUS
71a00paTOpHBIX PadOT, MOArOTOBKA K MPAKTUKYMY, U3YYEHHE OCHOBHOTO U JOIOJHUTEIHBHOTO
MaTepuaia Mo y4yeOHMKaM U MOCOOMsM, YTEHHE M HpopabOTKa HAy4yHOW JHMTEepaTypsl B
6ubnuorteke, HanMcaHue pedepaToB U KypCOBBIX paboT, MOJArOTOBKA K KOJJIOKBHYMaM, 3a4eTam,
UTOTOBOM arrectanuu.CaMocTodTeNbHass paboTa 00yJaromMXcsl JOJKHA ObITh HampaBlieHa Ha
3aKpeIUIEHUs] TEOPETUUYECKOT0 MaTepuaia, U3JI0’)KEHHOT 0 MperoiaBaTesieM, Ha MpopaboTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEIbHOE H3yu€HUE, Ha MOJrOTOBKY K JIaOOpaTOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAIIHUX 33/1aHUI U MOATOTOBKY K pyO€KHOMY U 3aKJIIOYUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeaeHnN pyOekKHOTO U 3aKJIFOUUTEILHOTO KOHTPOJISI OCHOBHBIMHU 33/1a4aMH, CTOSILIUMHU
nepes IMpenojaBareieM, SBISIOTCS: BBISABICHHE CTENEHHM NPaBHWIBHOCTH, 00beMa, IITyOMHbI
3HaHWM, YMEHUH, HaBBIKOB, MOJTYYEHHBIX MIPU U3YUYEHUU Kypca HAapsAy C BBISIBIECHUEM CTEIEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHHUH TIOJyYEHHBIX 3HAHUN, YMEHHI U HABBIKOB.

CoBpeMeHHbIE MHTEPAKTUBHBIE CPEJICTBA MO3BOJISIOT AKCHEPUMEHTUPOBATH C HOBBIMU
dopmamu koHTposst. OOyyaromuMcest MpeaIaraloTcsl TECThl U 3a/la4 B 3JIEKTPOHHOM BHJE, C
aBTOMATU3MPOBAHHOW CHCTEMOI NpoBepku. B oTiinume OT OOBIYHOrO TECTHUPOBAHUS TaKOM
Croco0 KOHTPOJS TMO3BOJISIET CTyJIEHTaM B JI000€ BpeMsl NMPOWTH TECT, MPOAHAIN3UPOBATH
OIIMOKY U IPONTH TECT BTOPUYHO.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXcst
[Ipencrasneno B mpunoxxkenuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCITUIITIMHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Ocuossl xumun: yueouuk / B.I'. Banos, O.H. I'eBa. - M.: KYPC: HULl UH®PA-M,
2014.-560c.: - (Beicmiee obOpasoBanue: bakamaspuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara ob6pamenus: 14.10.2019). - Tekcr:
ANEKTPOHHBIN.

2. Komsima, JI. T'. Xumus © yue6Hoe mocobue / JI. I'. Komsia, JI. T'. Tapaciok ; MI'TV. -
Maruutoropck : MI'TY, 2015. - 1 snektpos. ont. auck (CD-ROM). - 3ari. ¢ TuTys. 3KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/11238
21/21.pdf&view=true (marta obpamienus: 14.10.2019). - MakpooOBEKT. - TEKCT : 3JIEKTPOHHBII. -
Csenenus noctynusl Takke Ha CD-ROM.

0) JlomostHuTEIbHAS JIATEPATYpA:

1. BapnamoBa, 1. A. PactBopbl. [lucniepcHbie cuCTeMbl : yueOHoe mocobue / M. A.
Bapnamoga, JI. I'. Komsina. - 2-e usn., moaror. no med. usn. 2011 r. - Marauroropek : MI'TY,
2012. - 1 omekrtpon. onr. auck (CD-ROM). - 3arm. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=993.pdf&show=dcatalogues/1/1119
159/993.pdf&view=true = (mara o6pamenus: 14.10.2019). - Makpooobekr. - Tekcr
AIIEKTPOHHBIN. - CBeaeHus noctynHel Takke Ha CD-ROM.

2. Konsana, JI. I'. OxucnuteabHO-BOCCTAHOBUTENbHBIE peakiui. OCHOBBI JJIEKTPOXUMUH :
yueoHoe nocodue / JI. I'. Konsina, 3. P. Mymuna ; MI'TY. - Marautoropck : MI'TY, 2015. - 58
c. : HIL., TaoII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/112
1163/1147.pdf&view=true = (mara o6pamenus: 14.10.2019). - MakpooowekT. - TekcT
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

3. Mumypuna, O. A. Xumnueckas kuHeTuka. COCTOSSHUE XUMHUYECKOTO PaBHOBECHUS :
npaktukyM / O. A. Mumypuna, D. P. Mymnuna, O. B. EpmoBa ; Marauroropckuii roc.
texHnyeckut yH-T uM. I'. K. HocoBa. - Marauroropck : MI'TY um. I'. M. Hocoga, 2019. - 1 CD-
ROM. - 3ar. c TUTYIL. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/153
0464/3851.pdf&view=true  (mara oOpamenus: 22.10.2019). - MakpooOsekT. - TekcT :
ANIEKTPOHHBIN. - CBefieHus 1ocTynHbl Takke Ha CD-ROM.

4. Mensinuk, H. JI. [lucniepcusie cuctemsl : mpaktukym / H. JI. Mensuuk, 3. P. MymniuHa,
O. A. Mumrypuna ; Marauroropckuii roc. rexundeckuit yu-t um. I'. 1. Hocosa. - Marauroropck
: MITY um. I . Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ Turyn oskpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/153
0463/3850.pdf&view=true  (mara oOpamenus: 22.10.2019). - MakpooOsekT. - TekcT :
3NIEKTPOHHBIN. - CBefeHus 1ocTynHbl 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=993.pdf&show=dcatalogues/1/1119159/993.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=993.pdf&show=dcatalogues/1/1119159/993.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
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

B) MeToan4eckne yKazaHus:

1. Epwmosa, O.B. PabGouas TeTpaap Ui OTYETOB K JIaOOpPaTOpHBIM paboTaMm IO
JUCLHUIUIMHE «XUMUs» A1 00y4aroIuXcsl BCEX HAIlPaBJICHUH MOATOTOBKHM U CHELMATbHOCTEH
ouHoit hopmbl 00yuenusi / O.B. Epmosa, JI.I'. Konsna, 9.P Mynnuna., HU. Poguonosa, JI.B.
Uynpoa; Marautoropckuii roc. rexuuueckuid yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY
um. I'. 1. HocoBa, 2020. — 46 c. — Tekct : HemocpeACTBEHHBIH.

2. BapnamoBa, 1.A. OcHOBHBIE KJIACChl HEOPTaHUYECKUX COCTUHEHHI: METOIUYECKHE
yKazaHus K JlabopaTopHOW paboTe MO AMCHUIUIMHE «XHUMHS» JUIS OOYydYarolIuXcsi BCeX
HampaBJIeHUH MOArOTOBKHM M CrenuanbHocTell Bcex (opm odyuenus / M.A. Bapiaamosa, H.JL.
Kanmyruna; Marautoropckuii roc. texuudeckui yH-T um. I'. M. HocoBa. — Maruuroropcek :
MI'TY um. I'. K. Hocosa, 2020. — 8 ¢. — TekcT : Henocpe1ICTBEHHBIH.

3. Bapnamosa, .A. OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCAMHEHUI: METOANYECKHE
yKa3aHUs K BBIIOJHEHUIO CaMOCTOSATENIbHOW pabOThl IO JIUCHMIUIMHE <« XUMHSI» AJs
00yJaroIuXxcst BCEX CIEIMATbHOCTEH M HarpaBiieHH# Bcex Gopm oOyuenus / M.A. Bapinamosa,
H.JI. Kanyruna; Marautoropckuii roc. rTexuuueckuid yu-T um. I'. 1. HocoBa. — Marautoropcex :
MI'TY mm. I'. 1. HocoBa, 2016. — 33 ¢. — TekcT : HEMOCPEICTBEHHBIA.

4. Munrypuna, O.A. DHepreTrka XMMHYECKUX HPOLECCOB: METOAMYECKHE YKa3aHUS K
1a00paTopHbIM paboTaM MO JUCHUILIMHE «XHUMMS» UId OOy4yaroluxcs BCEX HallpaBJICHUMN
HOATOTOBKM MW  CHenuajbHOCTeH 1HEeBHOH Qopmbl  oOyuenus [/ O.A. Mumypuna;
Marnuroropckuii roc. rexuudeckuil yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocoga, 2016. — 11 c. — TekcT : HenocpeICTBEHHBIMH.

5. Komspma, JILI'. Xwumuueckas TepMOJAMHAMUKA: METOJUYECKUE YyKa3aHUsA IS
CaMOCTOSITENIbHOW padOoThl MO AUCLUIUIMHE «XUMHs» 11 00ydyaroIIMXCsl BCEX HalpaBIeHUMH
HOJrOTOBKM W crnenuanbHocTed Bcex (opm oOydenus / JL.I'. Konsga; Marautoropckuii roc.
TexHnyeckuit yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2020. —18 c. —
Tekcr : HenmocpeACTBEHHBIM.

6. Komsga, JIL.I. CkopocTh XMMHUYECKHX peakUUil M XUMHUYECKOE paBHOBECHE:
Meronuyeckue yka3zaHus K J1a0OpaTopHbIM padoTaM MO JUCHMILIMHE «XHUMHS» s
00yuaroNMxcs BCeX HAMpPABJICHHUN MOJArOTOBKU U CIIELHANbHOCTEH Bcex Gopm oOyuenus / JLT.
Konspna, E.B. Tapacrok; Marnuroropckuii roc. texHumdeckud yH-T um. . M. Hocoa. —
Marnutoropck : MI'TY um. I'. 1. Hocosa, 2020. —8 c. — Tekcr : HenmocpencTBEHHBbII.

7. PonuonoBa, H.. Xumnueckass KuHeTHKAa. XUMHYECKOE€ PaBHOBECHE: METOIMYECKUE
yKa3aHHs JUIs CaMOCTOSATENbHOM paboThl MO JUCHUIUIMHE «XUMHs» I 00y4aroluxcs Bcex
HampaBJIeHUH MOJATOTOBKHM M crnenuanbHocTell Bcex (opm odyuenus / H.U. Pomuonosa, A.IlL.
ITornomapeB; MarHuToropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY mm. I'. 1. Hocosa, 2020. — 20 ¢. — TekcT : HemoCpeICTBEHHBIH.

8. Uymposa, JI.B. PactBopsl: MeToandeckas pa3padoTka K Ja0bopaTOpHBIM paboTaM Mo
JUCIUIUINHE «XUMHUS» 11 00yJarolMUXCcsl BCEX HalpaBiICHUM MOJATOTOBKH U CHENMaIbHOCTEN
Bcex Gopm o0yuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TEXHUIECKHI YH-T
uMm. I'. . HocoBa. — Maruautoropck : MI'TY um. I'. . Hocosa, 2020. — 41 c. — Tekcr :
HEIIOCPECTBEHHBIN.

9. Uynposna, JI.B. PacTBopsI: MeTOaMUECKasi pa3padoTKa K CaMOCTOSATEIBHOW paboTe 1o

JUCHUIUIMHE «XUMHs» A8 O00yJalolmuxcs IO BCEM HANpaBJIEHUSAM TIOATOTOBKH U
crenuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymiuna, O.A. Murmrypuna,
Marunurtoropckuii roc. rexuudeckuil yu-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HemoCpeACTBEHHBIH.
10. Konsna, JI.I'. Komonanble pacTBOpBI: METOAMYECKHE YKa3aHUs K JabopaTopHOH paboTre mo
TUCHUIUINHE «XUMHs» Uil  OOy4aromMXcs [0 BCEM HAmpaBlICHUSM MOJATOTOBKU U
cienuanbHOCcTM BeexX (opm obOyuenus / JL.I'. Konsna, JI.A. BoxbsiH; MarHuTOropckuii roc.
texandeckuid yH-T uM. ['. 1. HocoBa. — MarauToropck : MI'TY um. I'. W1. Hocoga, 2017. -9 ¢c. —
Tekcr : HenoCcpeACTBEHHBIM.



11. Komspga, JLI. OKuCAUTENbHO-BOCCTAHOBUTEIBHBIE PEAKLUUU: METOAUYECKHE
yKa3aHus K Ja0opaTOpHOM paboTe MO AWCHHUIUIMHE «XHMHS» IS OOYyJarolIuxcsi BCEX
HaMpaBJICHUH MMOJTOTOBKM W crernuagbHocTel Bcex (opm obyuenus / JLI'. Komsma, E.B.
Tapactok; Marautoropckuii roc. rexuudeckuit yu-T um. I'. 1. HocoBa. — Marautoropck : MI'TY
uM. I'. K. HocoBa, 2020. — 10 ¢. — TekcT : HemocpeIcCTBEHHBI.

12. Komsna, JI.I'. OkucauTensHO-BOCCTAHOBUTEIBHBIC PEAKIIUU U IEKTPOXUMHYCCKHE
MPOLIECCHI: METOMYecKas pa3paboTKa K CaMOCTOSATENbHON padoTe /ig 00ydaroluXxcs Mo BCEM
HAMpaBJICHUSAM IOATOTOBKH M CHEHHMAIbHOCTSIM Bcex ¢Gopm obyuenus / JL.I. Komsma, E.B.
Tapactok, 2.P. Mynnuna; Marautoropckuii roc. texuudeckuid yH-T uMm. . WM. Hocoma. —
Marnutoropck : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — Tekct : HenmocpeACTBEHHBIH.

13. Mumypuna, O.A. DJIEKTPOXUMHUUYECKHE NPOILECCHl: METOAMYECKHUE YKa3aHUs K
nabopatopHoil paboTe Mo MUCIUILUIMHE «XUMUSD» I 00ydJaIoIUXCsl 0 BCEM HAMPABICHUSIM
MOJTOTOBKH U CIIENUANBHOCTAM Bcex (opm oOyuenus /| O.A. Mumypuna, H.M. Poxunonosa;
Marnuroropckuii roc. rexuudeckuid yu-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. 1.
Hocoga, 2017. — 13 ¢. — TekcT : HENmoCpe1CTBEHHBIH.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpamMmmHoe oGecnieueHue

HaumeHnoBanue o
1o Ne moroBopa Cpox 1eiCcTBUS JIMLICH3UU

MS Windows 7
Professional(sa  |/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s |[1-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovHO
Professional
7Zip CBOOOJTHO 0ecCpovHO
FAR Manager CBOOOJTHO OECCPOYHO

IIpodeccuonanibHbie 6a3bl JAHHBIX 1 HH()OPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue xypca Cchlika

DOnekTpoHHas 0a3a TEPUOJUYECKUX H3JAaHUN
East View Information Services, OO0 «MMBUC»
HammonansHas nH(pOpMaIMOHHO-
aHanmuTHueckas cucreMa — Poccuiickuit unnexc|URL: https://elibrary.ru/project_risc.asp
Hay4Horo rutupoBanus (PUHIL)
[Touckosas cucrema Akagemus Google (Google
Scholar)
Nudopmanmonnas cucreMa - EnuHOe OKHO
JIOCTyTa K HHOOPMAIIMOHHBIM pecypcaM
Poccuiickass T'ocymapcTBeHHas  OuOIHOTEKa.
Karanoru
DnekTpoHHbIe pecypchl onbmmorekn MI'TY um.
I".1. HocoBa

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOLYJIs1)

https://dlib.eastview.com/

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

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

https://www.rsl.ru/ru/4readers/cataloques/

http://magtu.ru:8085/marcweb2/Default.asp

MaTCpI/IaJ'IBHO-TeXHI/IquKOC obecrneucHUe JUCHUIIIIMHBI BKJIIFOUYACT:


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

MatepuaabHO-TEXHHUECKOE 00eCIieYeHNEe TUCIIUTUTHHBI BKITFOYAET:

VYyeOHBIC ayIUTOPUHU JJIsi TPOBEICHUs 3aHATUN JICKIIMOHHOTO THma. (OCHaleHue:
MynbTUMEANITHBIE CPEICTBA XPAHCHHUS, TIEpEAau U MPECTaBICHUS HHPOPMAIIHH.

Y4eOHble aynuTOpUW MJI TPOBEIACHHUS JAOOPATOPHBIX 3aHITHH, TPYIMIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJSI W TMPOMEXKYTOYHOM aTTeCTallUu.
Ocnamenue: OOopynoBaHue ISl BBHITIOJHEHHS JTA0OpAaTOPHBIX pabOT, XMMHUYECKas TOCY/a,
peakTuBbl, HarmisiHbie MaTepuabl: TaOIHIIbI, CXEMBb, IITaKaThI.

[Tomemenus s caMOCTOSATENBHON paboThl oOyuaronuxcs. OcHamenue: [lepconanbabie
kommbioTepbl ¢ makerom MS Office, Bbixogom B MHTEpHET M ¢ JOCTYIIOM B 3JICKTPOHHYIO
uH(OPMaIIMOHHO-00Pa30BaTEIBHYIO CPEly YHUBEPCUTETA.

[lomemenuss nans  XpaHeHHs M NPOPUIAKTUYECKOrOo OOCTYXUBaHUS Y4eOHOTO
obopynoBanusi. Ocnamienne: Cremnaxu, ceidbl [UII XpaHEeHUs y4eOHOTO 00OpYyIOBaHUS.
HWHCTOVMEHTHI 1711 DEMOHTA 1a00DAaTODHOT0 00ODVIOBAHHS.



MNPUJIOKEHME 1
6. YueOHO-MeTOANYeCKOe o0ecniedeHre CAMOCTOAATeIbHOH padoThl 00y4yaromuxcst

CamocrosiTenbHas pabota oOy4aromuxcsi MOApasJeseTcs Ha ayIUTOPHYIO, KOTOpas
IPOUCXOAUT KaK BO BpeMs JIaDOPATOPHBIX 3aHATHI, TAK U HA IJTAHOBBIX KOHCYIIBTAIMSAX, U HA
BHEAYJIUTOPHYIO, TNPOMCXOMSIIYI0 BO BpEMs IOArOTOBKM OOy4YalOIMMHUCA OTYETOB IO
71a0OpaTOPHBIM 3aHSATHSM U BBITOJHEHUS JOMAIIHHUX 331aHHN.

AynuTopHas caMOCTOATeNbHas paboTa OOyYaIOMMXCS MHPEANONaracT IMPOXOXKICHUE
TECTHPOBAHUS 10 KaXAOMY pa3[ely IUCUUILIMHBL. TecThl BKIIOYAIOT TEOPETHYECKUE U
NPaKTUYECKHE 3a/laHus, OTBETHl HAa KOTOpBIE TPEOYIOT TIyOOKOro MOHMMAHHUS H3YyYEHHOTO
Mmareprana. TecTbl MOCTPOCHBI €IMHOOOPA3HO: K KaXKIOMY BOIPOCY MpeaiaraerTcs 4eThbipe
BapHaHTa OTBETOB, CPEIN KOTOPBIX OJMH MU HECKOJILKO MpaBMWIbHBIX. OOpaboTKa pe3yabTaToB
OCYILECTBIISCTCS IIYTEM COIOCTABIICHUS IOJMYYEHHBIX PE3YyJIbTaTOB C ATAJOHHBIMH U MPOTEKAET
0YeHb OBICTPO. MakcHUMalIbHOE KOJIMYECTBO OAIIOB B KaXKaoi Teme Kypca — 10.

BapI/IaHTI)I TeMaTH4YeCKHUX TEeCTOBBIX 3aJJaHuil 11 TEKYLICT0 KOHTPOJIsA
XuMuuyeckas TEPMOANHAMHUKA

B tecrax no teme «XuMHuuecKas TEPMOAMHAMUKA»: MIEPBBIC IECTh 3aJaHUI OLIEHUBAIOTCS
B
0,5 6amra, cenpbMmoe — B 1 0ail1, a BOCEMOE, IEBITOE U NECATOE 3aaHusd — B 2 Oaia.

TecT Ne 1

1. Ilpum paccMOTpeHHH XUMUYECKON PEAKINH cucmema 03Ha4aeT:
a) MCXOJHBIC peareHThI
0) TPOIYKTH XUMHUYECKOU pEaKInu
B) PEaKIMOHHBIN COCY
I) HCXOIHBIE PEareHThl U MPOIAYKTHI PEaKIIuU
2. TlepBblif 3aK0H (MepBOE HAYaNI0) TEPMOJIUHAMUKY MaTEMaTHUECKU 3aIIMChIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- Ea/ RT)
6) K=R/Na r) AU= Q-W
3. B sKk30TepMuUecKoil peakium:
a) SHTAJIBIMS PEaKIIMOHHON cucTeMsl nossinaercs (AH > 0)
0) TermoBoit 3 ekt peakiuu otpuriatencH (Q< 0)
B) DHTAJIbIUS PEAKIIMOHHON cucTeMbl yMeHblnaeTcs (AH< 0)
T') JaBJIiCHHE PEaKIIMOHHOIN CHCTEMBI MIOBBIIIACTCS
4. CrangapTHbIE TEIUIOBbIE 3(1)(1)2@51 NpUHATO 0003HAYATD:

a) AUct B) Q101’3 3
6) AH®298 I‘) AHcr
5. Kakue u3 npuBeIeHHBIX PEaKIHH SIBISIOTCS SHIOTEPMUUECKUMU?
a) 1/2 Np+ 3/2 H, = NH3 , AH = — 46 K]Ix/Monb
0) H,+4/20,=H,0, AH = -242 K]I>x/monb
B) 1/2 N2+ 1/2 O,=NO , AH = 90 K]I>x/momb
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I>x/Momb

6. Kakas u3 HanuMcaHHBIX HMXKE PEaKIMi OTBEYAeT TeIuioTe oOpa3oBaHus okcuaa azora ( || ) B
CTaHJAPTHBIX YCIOBHSX?
a) 1/2 N+ O=NO B) 1/2 N2+ 1/2 O, = NO
6) N+ 1/20,=NO r)NHz+5/20,=2NO+3H,0

7. Tlpu BoccranoBienuu 16r okcuaa menu( || ) mo peakuuu :



CuOx + Cirpagur) = CUe + CO(ry, mornoTunock 22 kJIK TEIIOTHI.
DHTtanbnus o0pa3zoBaHus okcuaa meau ( || ) paBHa:

a) 110 B)220,5
0) -200,5 r)735

8. Hua peakuuu NiOy + Cipagury = Nigy + CO(y Ompenenure BO3MOXKHOE HaIpaBlICHHUE
CaMOIPOM3BOJILHOTO TEUYCHHUsSI PEAKIMH TPU CTAaHIAPTHBIX YCJIOBUSAX W TPH TEMIIEpaType
627°C.

BemectBo AH®593 (KI>x/Mo1B) S%os  (Jx/Momb*K)
NiO -239,7 38
C (rpaur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B otBere ykaxuTe 3HaueHUs OSHepruu [wmOOCa MpH CTAHAAPTHBIX YCJIOBUSX, NPHU
temriepatype 627°C u Temmneparypy Hauajaa peakiuu

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

9. Kak uzMmeHsercs SHTPONHUS IPU Pa3N0oKEHUU KapOoHaTa KalbLus?
a) YBEJIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs I') HE 3HAIO

10. [lanHas peaknus:

2KCl10O; (TB) —2KCl (TB)+302 @) AH<O

MO’KET CaMOITPOU3BOJILHO ITPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXXET MPOTEKATh
0) B 00paTHOM HalpaBJIEHUU I') HE 3HaI0

XuMHu4YecKass KHHETHKA

B Tectax mo teme «XuMudeckas KHHETHKa»: MEPBOE, BTOPOE, TPEThE, YETBEPTOEC U IATOE
3aJaHus onennBaroTed B 0,5 Oaia; mecroe, ceALMOE, BOCBMOE, IEBATOE U AecdaToe — B 1 0ami, a
oIMHHAAIAaTOE — B 2,5 Oaa.

TecT Ne 1

1. Pazgen XuMuM, U3ydarolnidi CKOPOCTH H MEXaHU3MBI XHMUYECKUX PEAKIHiA, Ha3bIBACTCS
a) XMMHUYecKasi TepMOJIMHAMHKa
0) TepMOXUMUS
B) XUMHUECKasi KHHETHKA
2. CKOpOCTh XUMHUYECKOW PEaKIu — 3TO ...
a) BpeMms, 32 KOTOPOE MOJHOCTBIO PACXOAYETCsl OJTHO U3 UCXOIHBIX BEIIECTB
0) M3MEHEeHHEe KOJMYECTBA BEUIECTBA PEAareHTOB (WM TPOAYKTOB) PEAKIUH B EAHHUILY
BpPEMEHHU B eAMHHUIIE 00BeMa
B) KOJIMYECTBO BEIECTBA MPOAYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKIIuu
3. B kakux eauHUIaX BBIpaXKaeTcsi CKOPOCTh XUMUYECKOM peakiun?
a) MOJIb JI et
0) 6e3pazMepHasi BeIMYMHA
B) MOJIB? C
4. Ot xakux (pakTOpOB 3aBHCUT CKOPOCTh XUMHUYECKHX PEAKIUi?
a) OT IPUPOJIbI PEATUPYIOLINX BEILECTB
0) oT TemIepaTypsl
B)OT 00BbEMa PEAKIIMOHHOTO COCya



5. CoCTOSTHUEXUMUYECKOTOPABHOBECHS 00paTUMBIX MIPOIIECCOB KOJIMYECTBEHHO
XapaKTepU3yeTcs ...
a) paBHOBECHBIMHU KOHIICHTPAIUSIMU MPOJTYKTOB PEaKIIUU
0) SHepruei akTHBH3aUN
B) KOHCTAHTOM paBHOBECHS
6. Kak 3anuceiBaercs BoipaxkeHue A ckopoct peakuu 4 NOy + 6 HoO =4 NH; () + 5 O, ()
a) V=Kk[NO]'[H.0] 6)V=k[NH3][O,] B)V =k[NOJ'[H,0]°
7. Kak 3anumercst BeIpaKeHHE JIJIs1 KOHCTAaHThI paBHOBecHs peakiuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D] / [A][B]
8) Kp = [A][B] */ [C][D]
8. Kakoii oTpe3ok Ha quarpaMme rmoka3biBaeT 3Ha4eHUE TEIuIoBoro 3¢dekra peakuuu?
a)l E 1

A....

6) 2 2

&
<«

B) 3

v

X0JI PEaKIUH

9. Yrto MOKHO CKa3aTh O PEAKLUH, U300paKeHHON Ha AUarpaMmme K Borpocy 8?
a) DK30TepPMUYECKast peaKIlus
0) PHI0TepMUYECKast PeaKIHs
B) PEAKIIHsl OMHICHIBACT COCTOSTHAE PaBHOBECHS
10. PaBuoBecue peakuuu Fez04 + 4CO = 3Fe + 4CO,, AH>0
CMeIIaeTcs BIEBO.
a) IPYU NOHMKEHUU TeMIepaTypbl
0) IpH MOBBIILIEHUU TEMIIEPATYPhl
B) IIPH MOBBILICHNUH J1aBJICHUS
11. dnsa peakuu C + 2 Hy ) = CHy () Ipu HekoTOpO# TemmepaType KOHCTaHTa PaBHOBECUS
paBHa 0,8. PaBHOBeCHasi KOHIIEHTpaLUs BOIOpoia paBHa 1,2 MoJb/i1. Berancianure ucxonHyo
KOHIICHTPAIIUIO BOJIOPOIA.
a) 1,2
0) 3,5
B) 5,0

PacrBopsl

B tecrax mo Teme ((PaCTBopBI»I IEPBOC 3aJaHUC OLICHUBACTCA B 1 63.J'IJ'I; BTOpPOC, TPETHE,

YeTBEPTOE, MATOE U MIECTOC 3aMaHus - B 1,5 Oaita; cebMoe, BOCBMOE, JEBITOC U JECATOE — B
0,5 6amna.

Tect Nel

1. dns ypaBuenus peakuuun CuSO, + KOH—... cokpalieHHOe HOHHOE ypaBHEHHE 3aIUIIETCS B
BHUJIC

1) 2K'+S0,5 = K,S0,
2) Cu?" + S04 +2K" + 20H™ = Cu(OH),4 + K580,
3) CuSO,+ 20H™ = Cu(OH),d + SO,*



4) Cu** +20H = Cu(OH).4
2. Macca (B 1) xnopuaa Hatpus B 300 mut 0,2 M pacTBOpa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenne PH 0,1 M pactBopa HCIO,4 paBHO
1)1 2) 2 3) 11 4) 13

4. Jlns momaBienus rupodusa xiaopuaa xpoma (I1I) cneqyer
1) 106aBUTH CONAHYIO KUCIOTY
2) n00aBUTH IIEI0YD
3) pasbaBuTH pacTBOP BOIOM
4) TOBBICUTH TEMIIEPATYPY
5. B pa30aBneHHOM pacTBOpE, MPUTOTOBICHHBIM M3 TUAPOCYIb(paTa KalbLHUs U BOJbI, CyMMa
K03 PHUIIMEHTOB B YpaBHEHUU HEOOPATUMOM JHCCOLMAIIH PACTBOPEHHOTO BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PacTBOpHMOCTB OKcanata cepebpa pasHa 3,27-107 r/ 100r H,O. Omnpenenute Ipon3BencHHE
pactBopumoct AgyC,04
1)5107"*  2)1,16-10° 3)10,7-10°° 4)2,31.10°°
7. MaccoBas 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOILLICHHE
1) macchl BemecTBa K Macce BOJIbI
2) KOJHMYECTBA BEIIECTBA K 00HEMY BOJIbI
3) Macchl BelecTBa K Macce pactBopa
4) KOJMYECTBa BEIIECTBA K 00bEMYy pacTBopa
8. K ciiaGpiM 351eKTpoIuTaM OTHOCHUTCS ...
1) ruaApOKCHI aMMOHHS
2) THIPOKCH[ Kaust
3) xuopu Kanblus
4) MaprasioBas KUCJIOTa
9. VI3BeCTHO, YTO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT UMETh IIEIIOUYHYIO WM KHCITYIO CPemy.
IIprunHOM 3TOrO SIBISAETCA ...
1) osnekTpoau3 comei
2) IECIIPOTOPIIMOHMPOBAHKE CONEi
3) TuapaTHpOBaHHE COJIEH
4) ruaponu3s conei
10.3nauenne PH uncroit Bojsl ipu 25°C cocrasisieT

nH1 2) 7 3)0 4) 10
JducnepcHbie cUCTEMBI

B tecrax mo Teme «JlucnepcHble CHCTEMBI»: TIEPBOE, BTOPOE, TPEThE U YETBEPTOE 3aTaHUS
oneHuBaroTcd B 1 0at; msITOE U MIECTOE 3aJaHus - B 3 Oainia.

Tect Nel

1. VkaxwuTe pazMepbl YaCTUIL KOJUTOUIHBIX CHCTEM
1) MeHbIIe | HM
2) oonbmie 100 HM
3) ot 1 am 10 100 HM
2. Kakue MOHBI CIOCOOHBI BBI3BATh KOATYJISIUIO KOJJIOUIA, YaCTHIBI KOTOPOTO UMEIOT
MOJIOKUTENBHBIN 3apsia?
1) KaTHOHBI
2) AHUOHBI
3) MOJISIPHBIE MOJICKYJT



3. Jlms Kakoro AMEKTPONIUTA MOPOT KOATYISIIAH KOJUIOU/IA C TIOJIOKUTEIHHO 3apsKEHHOM
YacTUILEA TOJDKEH OBITh HAUMEHBIITNUM?

1) XJIOPHUJT KU
2) cyabdar Kajus
3) oprodocdar kasus

4. Muueia 3015 umeer crpoerne:  {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”
KaKOH 3JIEKTPOJIUT UTPACT POJIb HOHHOTO CTabunu3aropa?
1) xyopu xenesa (111)
2) BO/A
3) TUPOKCHU]I KaJus
5. IIpu B3aumopeiicrBuu 20 mu 0,001H mutpara cBunna (1) ¢ 10 mu 0,02H cynbdara
Kanusi obOpasyercs 30ib cyiabdara cBuai@a (II). K kakomy 537eKTpoay TOKHBI
HIepEMEIIAThCS YaCTHIIBI AUCIIEPCHOM (ha3bl TIPH IIEKTPOIIU3E?

1) HAXOJATCS B COCTOSTHHH JMHAMUYECKOTO PAaBHOBECHS
2) K KaTo1ry
3) K aHOJTy

6. B aBe konOb1 HayMTO MO 50 MIT 30111 TUAPOKCUAA keie3a. s Toro 4roObl BBI3BATH
KOAryJisiiiio 30715 MoTpedoBaIoch 100aBUTh: B iepByro — 5,3 M 1H pactBopa xiopuia

kamusi; B apyryio — 18,7 mu 0,001H pactBopa docdara mHarpus. Beraucnure mopor
KOAryJIsiliiH KaXKI0TO 3JICKTPOJIUTA.

OKHCJINTEJIbHO-BOCCTAHOBUTEIbHBIE NMpouecchl
B Tectax mo teMe «OKHCIUTEIHLHO-BOCCTAaHOBUTEILHEIC IIpouecCohl»: IICPBOC, BTOPOC,

TpPEThe, UETBEPTOE M MATOE 3a/iaHus orneHuBaroTcs B 0,5 Oanna; mecroe — B 1 6awt; ceapmoe u
BOCBMOE — B 2 0ajia, a IeBAToe — B 2,5 0aJloB.

Teer Ne 1
1. OkucaUTeNs — 3TO aTOM, MOJICKYJIA UIIA HOH, KOTOPBIH ...
1) YBEJIMYMBAET CBOIO CTEIEHb OKUCIICHUS
2) HPUHUMACT DIICKTPOHBI
3) OT/aeT CBOU JICKTPOHBI

2. HpOHeCC BOCCTAaHOBJICHHA UMECT MECTO B CJIydac, Korjaa ...
1) He#TpaibHBIC ATOMBI TIPEBPAIIAIOTCS B MTOJOKUTEILHO-3aPSKCHHBIC HOHBI
2) OJIOKUTEILHBINA 3apsaa MOHa YMCHBIIACTCA
3) oTpHIATETbHBIN 3apsi1 HOHA YBEITHUHBACTCS
3. U3 ipejicTaBieHHbIX HIKE peakiuil K OBP aucnponopiidoHrpoBanust IPUHAIEKHUT ...
1) S + 2HNO; = H,S0, + 2NO
2) 2H,0, = 2H,0 + O

3) Mg + S =MgS
4. K BocCTaHOBUTENSAM OTHOCSTCS ...
1) METaJIIBI, BOJIOPOJ, YTIACPO
2) AKTHBHBIE HEMETAJLJIBI
3) AJIEMEHTBI, HAXOIAIINECA B CPEAHEN YaCTH MTEPUOANYECKON CHCTEMBI
5. CreneHu OKUCIICHUS KUCIIOPO/Ia @) B BOJIE U 0) B IEPOKCHIE BOJJOPO/Ia COOTBETCTBEHHO PABHHI ...
1) a)—2;0)—-2
2) a)—2;0)+2
3) a)—2;0)—1
6. Ilepmanranar kanus B OBP, nmporekaromux B KMUCIIOH cpesie, BOCCTAaHABINBAETCS 110 ...
1) karnona Mn**

2) MaHraHaT-uoHa MnO42_



3) okcuna maprauna (1) MnO
7. B peaknuu, nporekaromeii mo cxeme Cr,S; + KNO3;>K,CrO4 + K;SO4 + NO okucienuro
MOJIBEPTalOTCS CIACAYIONINE SJICMEHTHI ...

1) a3oT U cepa
2) cepa U XpoMm
3) XpOM H a30T
8. Cymma ko3 (pHUIIMEHTOB B peakiuu, IPUBEICHHON B Boripoce Ne 7 paBHa ...
1) 26 2)18 3) 35
9. Cymma ko3¢ durtuerto B peakiun KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3JI€KTpOXI/IMI/I'-IeCKPIe CHUCTEMBI

B tectax mo Teme «DNEKTPOXUMUYECKUE CUCTEMbI»: MEPBOE, BTOPOE W MATOE 3aJaHUS
olleHUBaIOTCA B 1 Oaii; TpeThe U YeTBeproe 3amanusi— B 1,5 Oamia; mecroe u ceapmMoe — B 2

Oaa.
Tect Nel
1. DnexTpoaHbIN TOTEHIIMA ONPEACISIOT 10 YPABHEHHIO ...
1) Hepucra
2) MenneneeBa-Kianeipona
3) Bonbsumana

4) Appennyca
2. Paccunraiite DJ]C ransBanudeckoro snementa Mg|MgSO,||CuSO,|Cu npu crangapTHBIX

YCHOBUSX

1) —-2,03
2) -2,71
3) 2,71
4) 0,81

3. Kakue nmpoayKThl 00pa3yroTcs Ha KaToje TPH JIEKTPOJIN3e pacTBOpa HUTpara cepedpa?
1) BOJIOPOJT
2) cepedpo
3) a30THas KHUCJIOTa
4) KHUCJIOPOJI

4. Vxaxutre cymMMy KOd(p(UIMEHTOB B YpPaBHEHHUH 3JIEKTPOJIM3a pacTBOpa HUTpaTa Meau

(1)

1) 12
2) 11
3) 10
4 8

5. Kakas wu3 mpHUBEAECHHBIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi MPOTEKaeT
CaMOIIPOU3BOJIBHO B MPSMOM HAIlpaBICHUU?
1). FeSO,+ Cu —...
2) CuSO4 + Fe —...
3) CuSO4 + Na —...
4) HCI+ Cu —...

6. Bpruuciurte mMaccy IUHKA, MONYYEHHOTO TIPU DJIEKTPONM3e Cynb(dara IMHKA, KOTOPBIHA
IpoBoAMIIN B TeueHue 20 cek npu cuiie Toka 1A

1) 2,1-107*
2) 0,05
3) 0,013

4) 6,7-10°°



7. TlpuBenute cXeMbl 3JEKTPOJHBIX IPOLIECCOB U MOJIEKYJISPHOE YpPAaBHEHUE PEaKIIHH,
IPOTEKAIOIICH TIPH  DICKTPOXUMHUYECKOH  KOppo3uu rampBaHomapel Zn|Mg B
CepHOKHCIION cpere. B orBere ykaxkure cymMMy KO3(QQHUIMEHTOB B MOJECKYJISPHOM
yYpaBHEHUH.

1)
2)
3)
4)

o M~ 01O

BueaynutopHas camocTosATedbHas paboTa OO0y4aromMXcs OCYHIECTBIISIETCS B BHUJE
U3yYCHHs] JIUTEpaTypbl IO COOTBETCTBYIOLIEMY pa3lely C TpopabdOTKOM Mmarepuana;
0 OpMIIEHHS OTYETOB I10 JIAOOPATOPHBIM PabOTaM U BHIIOJHEHHS TOMAIIHUX 33JaHUH.

BapuanThl TeMaTHYeCKMX JOMAIIHUX 3aJaHUI /151 BHEAYAUTOPHOM CAMOCTOATEJIbHOMH padoThl
CTY/J€HTOB M0 TeMaM

JlomalnHee 3aganue No 1
no TeMe «XHMHYeCKasi TEPMOTHHAMHUKA)»

B nmomambeM 3amaHuu 1o TeMe «XHMHUECKas TEePMOJMHAMHUKAa»: IIepBas 3ajada
orieHuBaeTcs B 2,5 Oasuia; BTopas — B 1,5 6aina; Tpethst — B 1 6aw.

3amaua Nel

Hus peakuuu CHy y + COs () = 2 CO () + 2 Hy () onpenenure BO3MOXKHOE HalpaBICHUE
CaMOIIPOM3BOJILHOTO TEYCHHS PEAKIMH NPH CTAHIAPTHBIX YCJIOBUSAX W MpU Temreparype T =
927 °C, ecin TeruioBoii 3¢ deKT peaku 0 33JaHHOW TeMIrepaTypbl HE U3MEHUTCS. YKaXKHUTe:
a) BBIJCIISICTCS WJIH TOTJIOIIASTCS SJHEPTHSI B XOJ€ PEaKuu; 0) MPUINHY HAWIEHHOTO H3MEHEHHS
sHTponuH. Paccunraiite TemmnepaTypy Hayaia peaxkium.

3amaga Ne2

Beruncaure temnoBoit  addexrt peakuun: CaCriy + 2 HaoOry = Ca(OH)yw + CoHa (v,
MOJIE3YACh CTAHIAAPTHBIMH TETUIOTAMH 00Pa30BaHMs PEarupyronux BemecTB. CKOJBKO TEILIOTHI
BBIICTIUTCS WU TIOTJIOTUTCS TIpH oO0pa3oBanuu 2,24 1 CoH,?

3amauga Ne3

[To TepMOXMMHUYECKMM ypaBHEHUSM paccuMTaiTe TemaoBoH d(PQexT peakuuu:
Hy ¢y + CO2 ) = CO () + H2 Ory. TepMoxumudeckne ypaBHEHUS:

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

6) 2 CO () + Oz ) — 2 COz(F), AH = '566,2 Kﬂ)K

JlomaiHee 3aganue Ne 2
o TeMe «XXUMHYeCKAsI KHHETHKA)

B nomamnem 3amanun mo TeMe «XHUMHYECKas KMHETUKa»: MepBas 3a1avya OICHUBACTCS B
1,5 6anna; Bropast — B 0,5 Gamia; TpeThs, YeTBepTasi U msaTas — B 1 6.

3agaya Nel
Peaxumsa nporekaer 1o ypasHeHu10: O () +2 CO () = 2 COy(). HayanbHbie KOHLIEHTpannu

pearupytomux BemiecTB paBHbl: [O2] = 1,2 monp/n, [COJ= 0,8 monw/n1. Bo ckombko pa3
U3MEHUTCS CKOPOCTh NpsAMOM peakuuu, koraa mnpopearupyer 30% CO? Bo ckoiapko pa3
U3MEHSATCS CKOPOCTH MPUMOI M 0OpaTHON peaklluy, €CIM YBEIUYHUTh JTABICHUE B CUCTEME B JIBa
paza?

3azmaya Ne2



ITpu remnieparype 40 °c HEKOTOpOE KOJIMYECTBO BEILIECTBA BCTYMAET B peakLuio 3a 20MUH.
PaccuuraiiTe BpeMs, MpuU KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYNHT B PEAKIHIO MPHU
temneparype 200 °C, ecim TemmeparypHblii K03(h(GHIMEHT CKOPOCTH peakiuu paseH 2. Bo
CKOJIBKO pa3 U3MEHUTCS MPU ITOM CKOPOCTh peakiuuu?

3azagya Ne3

Haiigute HauanbHblE KOHLEHTPALMKM MCXOJIHBIX BEIIECTB W KOHCTAaHTY paBHOBECHS
peaxkuuu:

Fe @y + H2O ) = FeO () + Hs (1), eciin paBHOBECHbBIE KOHLIEHTPALUU PEarupyoUIUX BELIECTB
paBubL: [H20]=0,3momw/m1, [Hz] = 0,4 Momb/m.

3agaua Ned

Hns peakuuonnoi cucremsl: CO ) + HoO () = COyy + Hj )y HavanbHbIe KOHLIEHTpALUU
paBubl: [H20] = 0,5 monbe/n, [CO] = 0,6 mosp/n. OnpenenuTe KOHIEHTPAIIMU BCEX BEIIECTB B
MOMEHT PaBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaua Ned

Bripasurte uepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICIYIOIIUX PEAKIINMN:

Nz(r) +3 Hz(r) =2 NH3(F),AH =-92,2 k]Ix;
COQ(F) +C = 2 CO(F), AH = +160,5 KI[)K;
CO(F) + HZO(F) = Coz(r) + Hz(r), AH =-41,1 k]I x.

VYKaxuTe HanpaBJICHHE CMEIICHHS XUMHUYECKOTO PaBHOBECHS O3THUX pEaKlMil: a) TpH
MOHIDKEHUU TEMIIEPaTyphl, €Clii JIaBJICHHE MOCTOSHHO; O) MpU MOBBIILICHUU TABJICHUS, €CITU
TeMIlepaTypa MOCTOsIHHA.

JlomamHee 3axanue Ne 3
mo reme «PacTBopb»

B nomamnem 3amanuu mo teme «PacTBopbl»: mepBasi, BTOpas, TPETbS M MATas 3aJa4yd
orieHuBaercs B 1 6am; yerBepras u mecras — B 0,5 6anna.

3amaua Nel

B kakom ob6beme Boabl cienyeT pactBoputh 1351 SnCl, mis momyuenus 3M pactBopa
xnopuza onosa (1) ¢ mmotHocThIO P = 1,405 T/MA?

PaccunraiiTe: a) MaccoByIO MIOJII0 BEIIECTBA B PacTBOpE; 0) MOISPHYIO KOHIICHTPAIHIO
HKBUBAJIEHTA; B) MOJISLIBHOCTD; T') TUTP; J) MOJBHYIO JIOJIO BEIIECTBA B PaCTBOPE.

3anaya Ne2

3akoHunTE MOJICKYJISIPHBIC W HAIMUIIUTE COKpPAOICHHBLIC HWOHHBIC YPAaBHCHHA peaKuHﬁ
B3aMMOJICHCTBUSI CIIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe 10 /IBa MOJICKYJISIPHBIX YPaBHEHHUS PEAKIUH K CIICTYIOIUM HOHHBIM:

Ba*™* + CrO,” — BaCrOy;

NH;" + OH — NH4OH;

ZnS + 2H' — Zn** +H,S

3azmaya Ned
Boruncnute pH 0,05M pactBopa cepHOM KHUCIOTHI.

3agaua Ne5



Kakue w3 crnepyromux coseir moasepratorcss rumponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE U MOJEKYJSPHbIE YpaBHEHMs THIPOJIM3a COOTBETCTBYIOIMX coneil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI 3TUX COJEH?

3agauda Neb6

Haitnure npoussenenune pacrsopumoctu POCly, eciu B 200 M Bojibl pactBopsiercst 2,17 ¢
3TOr0 COEIUHEHUS.

JlomamHee 3aganue No 4
1o TeMe «OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI»

B nomamnem 3aganuu no teme «OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI»: MEpPBast
3a/ayua omeHuBaeTcs B 1,5 6amia; Bropas — B 2,5 6aiia; TpeTthbs — B 1 Oai.

3amauga Nel
[TonbGepure KOIPPUIMEHTH B YPABHCHHUSX OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIX PEAKIIHIA.

YKaxUTe TN KOKI0M PEaAKIUH.

PaccuunTaiite 37€KTPOABMIKYIIYIO CHIIY M ONpPEACIUTE HAIpPABJICHHE CaMOIPOU3BOJIHLHOTO
MPOTEKaHUs NEPBON PEaKIUU MPU CTAHAAPTHBIX YCIOBUAX, UCIIONb3Yys 3HAUCHUSI OKUCIUTEIHHO-
BOCCTAHOBUTEIIHHBIX IIOTCHI[NAIOB:

HJ + HsPO, — J, + H3PO3; + H,O

HNO, — HNO; + NO + H,0O

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

NH4R€O4 +H, — Re + NHj3 + HzO

KBrO — O, + KBr

3ajmaga Ne2

CocraBbTe ypaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIU:

KMnO4 +NaNO, + H,0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,03 + NaOH —

Bi 203 + C —

Mg + HNOS(pagﬁ)_’

3amaya Ne3

Jlaubl 1Be okucauTenbHO-BoccTaHoBHUTEIbHBIC Mapbl: KNO,, KNO3; u Pb(NO3),, PbO..
[Tonb3ysick  Tabnumeil cTaHAAPTHBIX  OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX  MOTEHIIUAJOB,
COCTaBbTE YpaBHEHHE BO3MOXHOM peakiuu B ykazanHou cpeae (HNOjz). Paccunraiite 3HaueHue
ANEKTPOJIBUKYIIEH CUIIBI peaKIUu.

JlomalHee 3aganue Ne 5
I10 TEME «BJIEKTPOXI/IMI/I‘IQCKI/IB CUCTEMBD>

B nmomamHeM 3agaHuM O TeMe <«DJEKTPOXUMHUYECKHE CHUCTEMBD»: IiepBas 3ajada
orieHuBaetcs B 1 Gamn; Bropas — B 1,5 6anna; TpeThs — B 2,5 Oarna.

3amaua Nel
CocTraBpTe 3JIEKTPOHHO-HOHHBIE YPAaBHEHHS AJIEKTPOJIHBIX IMPOIIECCOB M MOJIEKYJSPHOE

ypaBHEHHE TOKOOOpa3yrolleil peakinu, MpOTEeKAroIeil mpyu paboTe TalbBaHMYECKOTO DIIEMEHTA
Co/Co(NQO3), // AI(NOs3)s/Al. Paccumraiite DJIC (E) raapBaHMYECKOro 3jeMEHTa NpPHU
CTaHJAPTHBIX YCJIOBUSAX.

[MpuHsSB TOTEHIMAA aHOJAa paBHBIM  CTAHJAPTHOMY  3HAUCHHIO, PACCUUTAUTE
KOHIICHTPAIIMIO KATHOHOB METajljla B KaTOJHOM PacTBope, pu Kotopoit DJ[C raisBaHUIECKOTO
sneMeHTa ymenbiurcs Ha 0,02B.

3agaua Ne2



[IpuBeauTe CXEMBI JJIEKTPOJIHBIX IMPOIECCOB M MOJEKYJISIPHBIC YpaBHEHUS PEaKIIHiA,
IPOTEKAIOIIUX MIPH AIIEKTPOXUMUYECKO# Koppo3un ranbanomnapsel Co/Ni: a) B kucioii cpene; 0)

BO BJI&JKHOM BO3YyXC€.

Omnpenenute yObUIb Macchl aHOJa NMPH KOPPO3UM B KHCIOW cperne 3a 20 MuH, eciu
CKOpocTh Kopposuu coctapmia 0,01 /4.

3agaua Ne3

CocraBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHUS 3JIEKTPOJIHBIX MPOIECCOB (aHOA UHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKIUH, IPOUCXOIAIICH NP 3JIEKTPOIU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOy,

Breruncnute GpakTHdeckoe KOJMYECTBO METAJUIA, MMOJIYICHHOTO Ha KaTOo/Ie TIPH SJEKTPOIH3E
Co(NO3),, eciu 37eKTPOIIH3 POBOAMIM B TedeHuH 1 4. Beixoa Metaia mo Toky coctaBui 85%.

Vkaxutre BO3MOXKHBIE MPUYMHBI YMEHBIICHUS BBIXOAA METala 10 CPAaBHEHUIO C

pacueTHBIM.
BapuaHT 1omMamHeil KOHTPOJbLHOH PpadoThI
BAPUAHT Ne 1

TEMA 3AJJAHUE
3aganue 1. OkoHYaHHE SJEKTPOHHOU (HOPMYIIBI ....6526p1'.yKa)KI/ITe
MOJIOKEHHE JJIEMEHTa B TMEPUOJUYECKON CHCTEME: MEepPUo], TPYIIIY,
Tema 1. MOATPYIIY, Ha3BaTh 37eMeHT. CocTaBbTe PIEKTPOHHYIO POpPMYITy aToma
IMepuoguueckas 3JIEMEHTA. YKaXUTE DJIEKTPOHHOE CEMEMCTBO, METaJUl WJIM HEMETasll.

CUCTEMA 3JIECMECHTOB
CTPOECHUE aTOMA

CoctaBbTe 3NEKTPOHHO-Tpaduueckyro  GopMmylny s yKa3aHHBIX
3JIEKTPOHOB B HOPMAJILHOM COCTOSIHUU.
3aganme 2. VYkasaTb Bce KBaHTOBBIE 4YHCIIA JUIS  DJIEKTPOHOB,

OTBEYAIONINX CIIEAYIOMICH 2JIEKTPOHHOM opMyIie 5p6

Tema 2.
KuciaorHo-ocHoBHBIE
CBOJCTBA BelIeCTB

3ana}me. CocraBbTe YpaBHCHUA peaKI.IPIfI, IIpU MOMOIIH KOTOPBIX MOKHO
OCYHICCTBUTD CICAYIOIME NPEBPALICHUA
Zn — ZnO — ZnCl,— Zn(OH),—Nay[Zn(OH),]

3ananme 1. g peakuun FesOusx + Hyr = 3Fe0x + HOr ompenemire
BO3MOXKHOE  HAIPABJICHHE CAMONPOM3BOIBHOIO  TEUCHMAPEAKLIUH  MpH
CTAaHAPTHBIX YCIOBHSX W mpH Temmeparype t =1227°C, ecm TerumoBoid

Tema 3. 3(dexT 10 3a1aHHOM TeMIiepaTypbl HE H3MEHHUTCS.
Xumuyeckas VkaxuTe: a) BbIIENSETCS WIM TOIVIOIAETCSl SHEPrUs B XO/E€ peakuuu; O)
TepMOANHAMHKA NPUYMHY HAMIEHHOro W3MEHeHMs SHTponuH. Paccumtaiiteremmeparypy, Hpu
KOTOPO YCTaHABJIMBAETCSl PABHOBECHE U MIPOMCXOIUT cMeHa 3Haka AG.
3aganme 2. Bermcimre TeroBoit addexr peakmmm 3FesOsx) + 8Alk) =
4ALO0z) + 9FeK), MONMB3YsICh CTAHAAPTHBIMU SHTATBIMSAMU OOpa30BaHHSA
pearupyronmx BemiectB (mpwioxkeHre 3). CKOMBKO TEIUIOTHl  BBIICTUTCS
(mornotutcs) npu 0Opa3oBaHUH BeliecTBa Fe B konmyectse 56 r?
3aganme 1. TemneparypHbiii koa@duimeHnT peakuuu paseH 2,5. Kak
Tema 4. U3MEHUTCS CKOPOCTb PEaKIMH: a) IpU MOBBIIMIEHUU TeMIieparypsl oT 60
XuMHnueckas 1o 100°C; 0) mpu oxyaxkaeHnn peakuuonHoi cmecu ot 50 mo 30°C?
KHHETHKA U 3aganme 2. Jlna oopatumoii peakunu Fe3Oyk) + Hypy = 3FeO) + HO
XHMHYeCKoe 3alUIINTE BbIpaXKEeHUE KOHCTaHThI paBHOBecust AHC, k/bx =+
paBHOBecHe 69,8.IIpennoxure ciocoObl yBETUYEHUS KOHIIEHTPAIIMK TPOTYKTOB

peaKIiu.

3ananme 1. B 180 mi Boas! pactBopeno 20 r cynabdaTa Maprasua.
[Monyuuncs pactBop iotHOCTIO 1,101 /™M1, Berauciure MomsipHyto,
HOPMaJIbHYIO, MOJISTIbHYIO KOHLIEHTPAIlUU U MacCOBYIO JOJIIO




Tema 5. PacTBOpbI

PacTBOPEHHOTO BELIECTBA.
3ananue 2. CocTaBbTe MOJIEKYJISIPHbIE U HOHHO-MOJIEKYJISIPHbBIE
ypaBHEHHUS peakIuil B3aMMOICHCTBUS B PACTBOPaX MEXKY:

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

NH4OH u MnCl,; H,SO4 n Ba(OH)z.
3ananue 3. CocraBbT€ MOHHO-MOJIEKYJISIPHBIE W MOJEKYJSPHbIE
ypaBHeHus ruapoinsa coneir NapySiOs, SbCls, Rb,SO,. Kakoe 3nauenne
pH (>7, <7) uMer0T pacTBOPHI 3TUX COJICH?

Tema 6.
OKHCINTETBbHO-
BOCCTAHOBHTEJIbHBIE
CBOiicTBa BelECTB

3apmanue. MeTo10M 3JIEKTPOHHOTO OanaHca nmoaoepute ko3P uImeHTsl B
YPaBHEHUSAX, YKOKUTE OKUCIUTENb U BOCCTAHOBUTEIb, HATUIIIUTE
ANEKTPOHHBIEC ypaBHEHUS MPOIIECCOB OKUCICHUS U BOCCTAHOBJICHHUS
H3;PO3; + KMnO4 + H,SO,4 = H3PO,4 + MNSO,4 + K,SO4 + HO

CuSO4 + H3PO;, + H,0O = CuH + H3PO4 + HSO4

Tema 7.
DJIeKTPOXMMHUYECKHE
CHCTEMBI

3aganmue 1. [{ng ranpBaHUYECKOTO dJIEMEHTa, 00OPA30BAHHOTO
IUTACTUHAMHU U3 METaJJIOB
Zn u Ag, NOrpy>KEHHBIX B pPaCTBOPHI UX COJIEH C KOHLIEHTpallUel HOHOB
METaJIOB
A™ =0,01 u B™ =0,05
1) COCTaBbTE CXEMY I'aJIbBAHUUECKOT'O JIEMEHTA;
2) HANWIIUTE YPaBHEHHUS HJIEKTPOJHBIX MPOLECCOB U
TOKOOOpasyrollel peakiuu;
3) paccumTaiiTe HMEKTPOABMKYIIYIO CHITY TaIbBAHUIECKOTO
3IIeMEHTa.
3aganue 2. CocTtaBbTe ypaBHEHUS 3JIEKTPOIHBIX MPOLECCOB (aHOL
WHEPTHBIN) U MOJIEKYJISIPHOE YpaBHEHUE PeaKkIuu, IPOXoAsIIel mpu
ANIEKTPOJIM3E pacIliaBa WK pacTBopa dnekrposnmTta paciuiaB CaCl;
BeruncnuTe Maccy MeTasuia BbIISIMBLIETOCs Ha KaTo/1e, €CIH
ANEKTPOJIH3 MPOBOIMIH TTpH cuiie Toka A =10,0. B TeueHue Bpemenu = 2,5
4.Bbeixoz Meranna o Toky Bt cocraBun 98%.
3aganue 3. CocTtaBbTe ypaBHEHUS AJIEKTPOIHBIX IPOLECCOB U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIIUHU, POTEKAIOLIeH TpH
ANEKTPOXMUMUYIECKOW KOPpO3KHK TanbBaHonapsl: Pb - Sn
a) B KHCIIOH cpefie;
0) B arMoc(epe BIaXHOTO BO3TyXa.

KoHTpoJibHBIE BONIPOCHI IO TEMaM

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «XuMHyecKas TePMOANHAMHUKA»

agbrwbnE

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennsist sneprus. Pabota. Termnora.

[TepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJ).

OHTanbnusl Kak (QYHKIHUS COCTOSIHUS CHUCTEMbL. OHTalblUA 00pa3oBaHUs

BE€IICCTBA.

o

Tennooil 3¢pdexr xumuyeckoit peakiuu. PakTopbl, BIUAIOLIME HA TEIJIOBOM

(D PeKT XUMUYIECKON PEaKITUH.

© o~

Tepmoxumust. 3axoH ['ecca.
Cnencreug n3 3akoHa I'ecca.
OHTponus Kak (PyHKIHS COCTOSIHUS CUCTEMBI.

10. BTtopoii 3ak0H TepMOIMHAMHUKH.
11. Tpernii 3aKOH TEPMOIUHAMUKHU.
12. Oueprus ['m60ca.




13.

w

o o

10.
11.
12.

13.
14.
15.
16.
17.

HamnpasneHnne caMOnpou3BOIBHOIO MPOTEKAHNUS XUMUUECKUX PEAKIIUM.
KoHTpoJibHBIE BOIPOCHI 10 TeMe «XMMHU4YeCKasd KHHETHKA»

XuMuyeckass KuHeTHKa. CKOpOCTb XUMHYECKOM peakluMh U METOAbl €€
PETyJINPOBAHHUS.

BinusHue KOHIEHTpauuu Ha CKOPOCTh XHMMHUYECKOM peakuuu (3aKoH
JEHCTBYIOIUX Macc).

Bimstnue temneparypel Ha CKOpPOCTbh XMMHYECKOM peakuuu. IIpaBuno Bant —
Iodda.

Teopust aKTUBHBIX CTOJIKHOBEHUM AppeHuyca.

DOHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoJHOro KoMIUIEKca. DHepreTuyecKas guarpamma.

Kpusast MakcBenna — bonbiimana. DHepretuueckuii 6apbep.

Karanutrnueckue CHCTEMBL.

BnusiHue xkatanusatopa Ha CKOPOCTb XUMHUYECKOW PEAKIUH.

I'OMOreHHBIN U reTepOreHHbIN KaTalus3.

KosnebarenbHble peakuuu.

Xumuueckoe paBHoBecue. OOpaTuMble 1 HEOOPATUMBIE PEAKLIUH.

KoHcTaHTa XMMHUYECKOrO paBHOBECHSI.

Cwmemenne xumudeckoro pasHoBecus. [Ipunnun Jle-Illarense.

BnusiHue KoHLEHTpalyy, JaBJICHUS U TEMIIEPATYPBI.

®a30BbIE PABHOBECHSI.

®da30BbIe AUMArpaMMbl AJIs OJTHOKOMIIOHEHTHBIX CHCTEM.

KonTpoJsbnbie Bonpocsl o teme «PacTtBopbn»

[TonsiTue pactBopa. PactBopuMocTs BemiecTBa. PacTtBopumMocTs rasa.

PactBopbl. CriocoObl BhIpa)K€HUs KOHIICHTPALIMU PAcTBOPOB (MaccoBas 0JId,
MOJISIpHAsI KOHIIEHTPALMsI, MOJSpHAs KOHUEHTpalus SKBUBAJIEHTAa, MOJbHas
JOJIs1, TUTP).

Konnurarushsie cBoiicTBa pacTBOpOB. M ieanbHbIil pacTBOp.

3akonbl Payms: | (roHomerpuueckuit) u |l (30ymnmockonuyeckuit U
KPHUOCKOTIMYECKU).

OcmMmoc. Ocmotrueckoe napieHrne. CxemMa 0CMOMETpA.

KucioTHo-0CHOBHBIE B3aMOJIEHCTBHS BELIECTB.

HNonHass Teopuss KHCIOT M OCHOBaHUW AppeHunyca. OCHOBHBIE MOHATHA U
MOJIOKEHUSI TEOpUH AppeHuyca.

Juccoumanus KuCaOT, OCHOBAaHUW W COJIEM C TOYKM 3pPEHUS] MOHHOW TEOpUH
AppeHnnyca (IIpuMepsl).

Crenens aucconuanuu. CHIbHBIC U CIa0bIe DJIIEKTPOIUTHI.

Jucconmarus cnadbix 37MeKTpoauToB. KoHCTaHTa ArCCOIUAII.

3axoH pa3basienus OcTBaib/a.

Peaknun voHHOTO OOMEHa MeEXAy OJIEKTPOIUTAMHU (Ha MpHUMepe pPEeaKIIHii
00pa3zoBaHus CI1a00TO AIEKTPOIUTA, OCAKA U Ta3a).

[IpousBeneHne pacTBOPUMOCTH.

HNouHoe npousBeneHne Boabl. BonopoaHbIN M THAPOKCUIIbHBIN TOKA3aTEIIH.
I'mpaponus cosneii. Tunsl rugponnsa conen.

KonuyecTBeHHBIE XapaKTEPUCTUKH MPOLECCa THAPOJIN3A.

@DakTOpHI, BAUSAIONIME HA MPOLIECC TUIPOIU3A.

KouTtpoJabHbie Bonmpockl 1o TeMe «/ucnepcHblie cucteMbDy



I'ereporennsie cMecH. JlucriepcHbIe CUCTEMBI.

Hucnepcuocts. Kinaccudukanuu quCriepeHbIX CHCTEM.
Kounouansie pactBopsl. JInoguiisHbie 1 110(OOHBIE KOJUIOUIBI.
Crioco0bl MoTy4eHus: KOJUIOUAHBIX PaCTBOPOB.

CrpoeHne KOJJIOUAHBIX YaCTHIL.

IIpaBuno ®dasuca — Ileckosa.

Y cToiUnMBOCTh KOJIOUAHBIX crucTeM. CTaOuIN3aTopBhl.
Koarymnsust m1ouibHbIX 1 TH0()OOHBIX KOJUIOHIOB.
CeaumMeHTalMst KOJJIOUIOB.

CoNoO~WNE

10. Koarynsiust KoJIOMAHBIX paCTBOPOB 3JIEKTPOIUTAMHU.

11. [TpaBumno lyneue — 'apau. Koarynupytomas crnocoOHOCTb.

12. Orntuueckre CBOMCTBA KOJUIOMAHBIX PACTBOPOB.

13. DJIEKTPUUECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTtpoJbHbie Bonpockl 10 TeMe «OKHCINTEeIbHO-BOCCTAHOBUTEIbHbIE
npouecchbb)

1. OCHOBHBIE TTOHATHSI TEOPUU OKUCTUTEIHFHO-BOCCTAHOBUTEIIBHBIX PEAKITHI.

2. OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BEIIECTB.

3. Baxuelime OKUCIUTENN U BOCCTAHOBUTEIIH.

4. TUIBI OKUCIUTENHHO-BOCCTAHOBUTENIBHBIX PEAKIUH (IPUMEPHI).

5. OKHUCINTEIHFHO-BOCCTAHOBUTEIBHBIN TOTEHITHAAI.

6. YpaBuenue HepHcra.

7. CocraBieHre OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

8. HamnpaBnenue oKuCIuTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHI.

KoHTpoJibHbIE BOIPOCHI 10 TeMe «DJIeKTPOXUMHYECKHEe CHCTEMbD)

1. DnekTpoxumMuueckue  cuctembl.  Knaccudukaius — AIEKTPOXUMHUYECKUX
IIPOLIECCOB.

2. DIEKTPOXUMHUYECKHE MTPOLIECCH], MPOTEKAIOIINE HA TPAHUIIE pa3jiesia «MeTall —
pacTBoOp».

3. ["anpBanmveckuii anemeHT Jlanuamsa — Skoowu.

4. DNEKTPOABUKYIIAs CUJla TalbBAaHUYECKOIO AJIEMEHTA.

5. N3mepeHre SIeKTPOAHBIX TMOTEHUUANOB. PsJ CTaHIApTHBIX AIEKTPOIHBIX
noTeHIManoB. CBOWCTBA METAIJIOB B COOTBETCTBHH C WX IOJIOKEHUEM B PSIY
HaIpsOKCHUN.

6. VYpasuenue HepHcra.

7. DIIEKTPOIN3 PacIuIaBOB U pacTBOPOB. KaToiHbIE M aHOIHBIE TPOLIECCHI.

8. O6benunenHsbiit 3akoH Papazest. Berxoa no Toky.

9. Koppo3us metannos. Knaccudukaiiys KOppo3MOHHBIX MTPOILIECCOB.

10. Xumudeckasi KOpposusi.

11. DNEKTPOXUMHUYECKass KOpPpO3usi. AHOJHOE OKHMCIECHHE MeTallla U KaTOJHOE
BOCCTAHOBJICHUE OKUCITUTEIIA.

12. [Tpumepsl KOPPO3UU B KUCTION cpejie M aTMOCHEPHON KOPPO3UH.

13. CKopocTh KOPPO3HH.

14. 3amuTa METauioB OT KOPPO3HH.

15. 3amuTHBIC TOKPBITHSL.

16. DIEKTPOXUMHUECKUE CIIOCOOBI 3aLIUTHI OT KOPPO3UH METAILIOB.

17. XHUMHUYECKUE UCTOYHHUKH TOKA. ['albBaHUYECKHI SJIEMEHT.

18. XVMHUYECKNE UCTOYHUKH TOKA. AKKYMYJISITOPHI.



19. XUMHYECKHE UCTOYHMNKHU TOKA. TOIIMBHEIE DJIEMEHTEL.



IMPUJIOKEHUE 2

7. OneHOYHbIE CPEACTBA /IJIsl IPOBEIeHUs IPOMEKYTOYHOM aTTeCTAlMHU
HpOMe)KYTO‘-IHaSI arTrecranuia UMECT L CIBIO OHpeIICHI/ITB CTCIICHb JOCTHIXCHUA
3aIUIAHUPOBAHHBIX PE3Y/IbTATOB OOYUCHHUS 110 JUCITUTIIMHE 32 ONPEICICHHBIN Mepruo] 00ydeHHUS.

a) Ilnanupyemble pe3yJbTaTbl O00yYeHUS] W OLIEHOYHbIE CPeACTBA ISl NPOBEdEHUS
NMPOMEKYTOYHOM aTTeCTALMHU:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIUHN

[Tnanupyemble pe3yabTaThl
00y4eHus

O1neHOYHBIC CPEACTBA

OIIK-1: cmocoOHOCTBIO HCIIOJB30BaTh B HpO(beCCI/IOHaJ'IBHOI\/'I ACATCIIBHOCTH 0a3oBEIe C€CTCCTBECHHOHAYUYHEBIC 3HAaHMHA, BKIIOYasd 3HAHHUA O HNPEAMETC H
00BeKTax HU3YyUCHUA, MCTOAAX UCCIICAOBAHNMA, COBPCMCHHLIX KOHICIIIUAX, JOCTUKCHHUAX U OI'PAHNYCHHUAX CCTCCTBCHHBIX HAYK

3HaTh

- OCHOBHBIE XUMHYECKUE IOHATHSL,
MTOJI0KEHUS U 3aKOHBI,

- COBPEMECHHEBIC HAMIPABJICHHUS
Pa3BUTHSI HAYYHBIX TCOPHIA;

- METOIbl  TEOPETUYECKOro U
9KCIIEPUMEHTAJILHOTO MCCIICI0BaAHMUS
B 00J1aCTH XUMUH

Ilepeuens meopemuueckux 6onpocos:
1. OCHOBBl XMMHYECKOH TEPMOJAMHAMHMKH: CHUCTEMA, TEPMOJAMHAMHUYECKUE IapaMeTphl
CHCTEMBI, (YHKIIUU COCTOSHUS CUCTEMBI. [1epBblii 3aKOH TEPMOIUMHAMUKH.
2 DHepreTuka XMMUYECKHUX MPOLECCOB.
3 OHranbnus. 3akoH ['ecca u ciencTBus U3 HEro.
4 OuTponus. YpaBHeHue bonbiimana. BTopoil u TpeTuil 3aKoHbl TEPMOIMHAMUKH.
5 Oneprus ['m66ca. HanpapiieHUsI XUMHUECKUX TIPOIIECCOB.
6. Xumnueckass kuHeTuka. CKopocTh XMMHUYecKol peakuuu. CpelHsis U UCTHMHHAs CKOPOCTH
peakumu. Kunerndeckast Kpusasi.
7. CKOpOCTb peakiMy U METOJIbl €€ peryIupoBaHHUsL.
8. Bnustaue Temriepatypsl Ha cKOpocTh peakuuu. [Ipasuno Bant-I'odda.
9. DOHeprust akTuBalKi. AKTUBUPOBAHHBIM KOMIUIEKC. Y paBHEHUE AppeHuyca.

10. Karanu3aTopsl 1 KaTaIUTHYECKUE CUCTEMBL. | OMOT€HHBIN KaTalnus.

11. Karanu3aTopsl 1 KaTaIUTUYECKUE CUCTEMBI. | eTeporeHHbli KaTanus.

12. Xumunueckoe paBHoBecre. KOHCTaHTa XMMHUYECKOTO paBHOBECHS.

13. Cwmemenne xumudeckoro pasHosecus. [Tpunuun Jle [larense.

14. PactBopel. CriocoObI BeIpaXeHUsI KOHIIEHTPAIIUK PAaCTBOPOB.

15. PactBopsl 3nekTponuToB. CTENEHh U KOHCTAHTA JIEKTPOJUTHYECKON AUCCOLMALMUA. 3aKOH

pazbaBnenust OcTBaIbaA.

16.  [uccoumanusi KUCIIOT, OCHOBAaHUH, coneil. AMGOTEpHbIE HIEKTPOIUTHI.

17. PactBopumocTs. [IpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa30BaHHS U PACTBOPEHMUS
OCaJIKOB.

18. Huccounanusa Boasl. MoHHOE npousBeneHne Boasl. pH.

19. I'maponus coneil. CTeneHb U KOHCTaHTa THIPOJIN3a.

20. Hucnepcusie cuctemsl. Knaccuduxanus. Jlnogunpheie u 110(oOHbBIE KOJUTOUIBL.

21. CrpoeHne KOJTOUTHBIX YacTHULl.

22. Koarynsmust KoJTOMIHBIX pacTBOPOB.
23.  OKHCIUTENbHO-BOCCTAHOBHUTENbHBIE CBONCTBa BellecTB. Kiaccudukaiusi OKHCIUTENBHO-
BOCCTAHOBUTEJIHHBIX PEAKITHH.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

DJICMCHT OueHouHbIE CpeACTBA
KOMITETEHIUN 00yHcHus
24, DJIEKTPOXUMHUYECKUE cUCTeMbl. 3akoHbl Dapanesi. DNEeKTPOIHbIN MOTESHIUA.
25. ["anpBannyeckuii anemeHT Jlanusms SIkoOu.
26. DIIEKTPOXUMUYECKHUE CUCTEMBI: DJICKTPOJIN3 pacIuiaBoB. [I[puMeHeHHE 3IIEeKTpoIH3a.
27. DNeKTponan3. AHOIHBIN M KAaTOJHBIN MPOLECCHI MPU AIEKTPOIu3e pacTBopoB. [IpumMenenue
AEKTPOJIN3A.
28. Koppo3sus. Buasl koppo3un. CriocoObl 3alIMTH METAJUIOB OT KOPPO3HUH.
VYMmeThb - pelllaTh pacueTHBIC 3a]]a4u Ilpumepnvle npakmuueckue 3a0anusn:

IIPUMEHUTEIBHO K MaTEpHUAITY
IPOrpamMMBbl;

- IPOTHO3UPOBATH BO3MOKHOCTD
MIPOTEKaHUsI CAMOIIPOU3BOJIBHBIX
IIPOLIECCOB B Pa3JIMYHBIX
XUMUYECKUX CUCTEMAX;

- COYETaTh TEOPHUIO U IPAKTUKY IS
pELICHUS] UHKEHEPHBIX 3a7a4

1. HammcaTh 3JIEKTPOHHBIE YpPaBHEHMsI DJIEKTPOAHBIX IPOLIECCOB, ypPaBHEHHE CyMMapHOU
TOKOOOpa3yromeil peakuuu, BeIYUCcIuTh DJC ranpBaHUYECKOTO AJIEMEHTA, €CIM KOHICHTPAIuu
HOHOB MeTaiuioB pasHs: [AI*1]=0,001 monb/i1, [Co?*]=0,1 Mous/iL.

2. Hanncath MOHHBIE U MOJIEKYJSIpHBIE YpaBHEeHUs peakuuid ruaponusa coneit: KzPOs; NaSOy;
ZnC|2.

3. 3aKOHYUTH YpaBHEHHs pEaKLUii, HAMMKCAB UX B MOJIEKYJSIPHON U MOHHOM opmax:

A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kanbius conepxkurcsa 478,8 v Ca(OH),. IInotHOCTh pacTBOpa
1,14 r/mn. PaccunTaiite: w(Ca(OH);); Cym; Cox; Crny N(Ca(OH),) u N (H20); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + Na,SO3 + H,O —.

6. Hamucarh 5JeKTpOHHBIE ypaBHEHHUS ODIEKTPOJHBIX TMPOIECCOB, YpaBHEHHE CyMMapHOM
TOKOOOpa3yroleil peakuuu, BoIYMCIUTh DJC raqbpBaHUYECKOrO AJIEMEHTA, €CIM KOHIEHTpAluu
MOHOB METAJJIOB PABHBI: [Mn2+]=0,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH YpaBHEHUs peaklUii, HalK1caB UX B MOJIEKYJIIPHOM U MOHHOM (opMax:

NH;OH + HNO3; —, Zl’l(OH)z + NaOH—, AIPO4 + Na,SO,4 —.

8. HammcaTth ypaBHEHHUS peakiuii THAPOSIN3a B MOJeKysipHOM 1 moHHOM Buje: Aly(SO,)s, KCI,
Na,SOs.

9. Hanmcare 53JIEKTPOHHBIE YPaBHEHHs DJEKTPOJHBIX IIPOLECCOB, YPAaBHEHHE CYMMApHOU
TOKOOOpa3ytoleil peakiuu, BeIYUCIUTh DJC TrambBaHUYECKOTO AJIEMEHTA, €CH KOHIICHTPAIluU
MOHOB METAJIOB PaBHBI: [Zn?*1=0,01 moxs/n, [Cu*]=1,0 Monb/1.

10. Cynbdat amomunus Maccoit 36,4 r pactBopuin B 100 r Bogsl. [INOTHOCTH MOITydYeHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hanucath S7€KTpOHHBIC YpaBHEHHUs JJIEKTPOJHBIX IPOIECCOB, YpPaBHEHHE CyMMapHOMN
TOKOOOpasyrome peakiuuu, BHMUCIUTh JJ]C raapbBaHWYECKOTO DJIEMEHTA, €CIM KOHIICHTPAIUU




CTpyKTypHBIii
JJIEMEHT

[Tnanupyemsble pe3ynbTaThl

OueHouHble CpeCTBA

0o0y4deHus
KOMIIETEHINH
MOHOB MeTayuioB pasHel: [MNn®"]=0,01 mous/i, [Ag*]=1,0 Mos/m1.
12. 3aKOHYUTH YpaBHEHHUS PEAKIMI, HAIIMCAB UX B MOJIEKYJISIPHOM U MIOHHOM BHJIE:
MnS + H,SO,; —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.
Bnagerts - HaBbIKAMU IIPUMEHEHHUSI OCHOBHBIX Ilpumepuvle npakmuyeckue 3a0anus:

XAUMHUYECKHNX 3aKOHOB B
po(heCCHOHATILHOM JICATCIILHOCTH;

- MIPAKTUICCKHUMH HaBBIKAMU
TEOPETUIECKOTO u
IKCIIEPUMEHTAILHOTO MCCIICTOBAHUS
B 00JIaCTH XUMHU

1. dns peakuuu CHy () + CO; (ny = 2 CO () + 2 H; () onpenenute BO3MOXKHOE HAIIPaBICHUE
CaMONIPOM3BOJILHOTO TEUYEHMs PEAKLUUU IpHU CTAaHIAPTHBIX YCIOBUAX M IpU  Temmeparype T
=927°C, eciu TemwnoBoit > PEKT peakuuu 10 3a1aHHOH TEMIEPATyphl He H3MEHHTCS. YKaKHUTE: a)
BBIJICJIICTCSl WM TIOTJIOIIAETCSl SHEPrusl B XOJ€ peakuuu; 0) NPUYMHY HaiJIeHHOrO HW3MEHEHMs
sHTponuu. Paccunraiite Temneparypy Hadajaa peakLuu.

2. BolpaszuTe uepe3 KOHLEHTpALMU PEareHTOB KOHCTAHThl PABHOBECHSI CIEIYIOIIUX PEeaKIUi
Nory + 3 Hory = 2 NHzp AH = -92,2 xJx. Ykakure HamnpaBieHHE CMELICHHS XUMHYECKOIo
pPaBHOBECHsI 3THX PEaKLUil: a) NpU MOHWKEHUU TeMIIepaTyphl, €CIH JaBJIE€HUE ITOCTOSHHO; 0) mpH
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpPAaTypa MOCTOSHHA.

3. Ckonbko MUUTWIHTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIOTHI C IUIOTHOCTHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 i1 0,25M pacteopa?

4. Kakue wu3 cnenyromux coneid moxasepratorcss ruapoinsy: NaSiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBICE U MOJIEKYJSIDHBIC YpPaBHEHHUS THUIPOJIM3a COOTBETCTBYIOMIMX coiieid. Kakoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX COJeH?

5. 3oy rugpokcuna Maraus noiydeH nytem cmermBanus 0,02 i 0,011, pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Ompenenure 3aps] 4acTHIl MOJYYEHHOIO 30JI1 W HaNUIIUTE
(bopmyTy €ero MUIIEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABMKYILYIO CHIIy M ONPEIECINTE HAIPABICHHE CaMOIPOU3BOJIBHOIO
MPOTEKaHUs PEaKIUH TMpU CTAHJAPTHBIX YCJIOBUSAX, HCIONb3ySd 3HAUEHUS OKHUCIHUTEIbHO-
BOCCTAHOBUTENBHBIX IToTeHInanos HJ + H;PO, — J, + H3PO3 + H,0.

I1K-8: cmocoOHOCTHIO MOHMMATh M IPUMEHSTH Ha MPAKTUKE METO/IbI YIIPaBJIEHUs B cepe IpUpoI0N0Ib30BaHHUS

3HaTh

- METOJIbl XUMUYECKOTO aHaIH3a B
chepe mpupoaOMOTB30BaAHUS;
- METO/Ibl HAYYHOT'O UCCIICJIOBAHHUSI B
chepe nTpupoa0IOTH30BAHMS.

Hepeuenb meopemu4ecKux 60npocoe

1. OCHOBHBIE METOJIBI XMMHYECKOI'0 aHaJIn3a.
2. OcHoBHbIE TPHOOPHI ¥ 000PYTOBAHUE JJISI XUMUUECKOTO aHAIN3a BEIIECTB.
3. MeToauku mpoBeaeHUS ONBITOB. [IpaBuiia TEXHUKH OE30IMACHOCTH.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

AJIEMEHT OneHouHbIe CPECTBA
00y4eHus
KOMIICTCHITHH
Ymertb - aHAJIM3UPOBAThH ATBTEPHATUBHbBIC Ilpumepnsle npakmuyeckue 3a0anusn:

BAapHUAaHTBI pCHICHUA
MICCIIE/IOBATEIbCKUX 3314 B LEIISIX
yIpaBiieHus B chepe
HPUPOIOIIOIH30BOBAHHSI.

1. Onpenenure TEpMOAMHAMHUYECKYIO BO3MOXKHOCTH IpoTekaHus peakuuu CaOgg + 2 Cy =
= CaC; (¢ + CO(r), AH; = 460 x/[x mpu cTanzapTHBIX ycloBusaX. Paccuuraiite TeMneparypy Hadana
peakiuu, ecmu  S(Ca0)=38 [Ix/monwsK; S(C)=6 Ix/monsK; S(CaCy)= 70 [x/mons K;
S(CO)=197 x/monb-K.

2. CocraBbTe ypaBHEHUS] OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKITUI:
KMnQO4 + NaNO», + H,SO4 —, CI‘2(SO4)3 + Br, + NaOH —.

3. Onpeznenure TepMOIMHAMUYECKYIO BO3MOXKHOCTD IpoTekanust peakuun 2 Cly ) + 2 HoO() =4
HCl + O, (), AH; = 115,6 x/Ix npu crangapTHBIX yclaoBHsAX. PaccumraiiTe Temneparypy Hayaia
peakuuu, eciu S(Clp)=223 x/mons K; S(H20)=189 x/mons-K; S(HCl)= 187Ix/Mons K;
S(02)=205 JTxx/momas-K.

4. HamucaTh ypaBHEHHUS peakifii Tuaposin3a B MojieKyasipHoM U nonaom Buje: CrCls, NaNOg,
K2CO:s.

5. I'oMmoreHHas peakuus NpoTekaeT mo ypaBHeHutro Hr o + I, oy = 2 HIy. Havanbhas
KOHIIeHTpanusi Bojgopoaa 2,1 monb/n, uoxa 1,5 monb/n. Bo CKONBbKO pa3 M3MEHHUTCS CKOPOCTH
peakunu, koraa npopearupyet 30% Bogopona?

6. B 640 mu Bonb! pactBopuiu 160 r xmopunaa xenesa (II1). [I1oTHOCTH MOTYyd4eHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Cm; N(FeClz) u N (H20); T.

7. Onpeznenute TEPMOAUHAMUYECKYIO BO3MOXKHOCTB MpoTeKaHust peakiuuu CS; o +3 Oyp)=
=CO2 (y + 2 SO; (1, AH, = -1075 x/Ix npu cTaHIapTHBIX yciaoBHAX. PaccuuTaiiTe Temmeparypy
Havasna peaknuu, eciu S(CS,)=151 Jx/mons-K; S(02)=205 Ix/monb K; S(CO2)= 213 Ix/monb-K;
S(S0,)=248 Jxx/monbK.

8. Peakuus uner no ypaBHeHuto: 2 Hy (i + Sy () = 2 HaS(ry. HauanbHas koHLEeHTpanus Bogopoaa
2 Monb/11, cepsl 1,5 Monb/n. OnpeaenuTe Bo CKOIBKO pa3 U3MEHUTCS CKOPOCTh pEaKlud K MOMEHTY,
Koraa npopearupyet 0,7 Moib/1 Bogopoaa?

9. Onpenenure TEPMOJUHAMHUYECKYIO BO3MOXKHOCTb MPOTEKAHUS peakuuu 2 ZNS o + 3 Oy =
=2 7Zn0 (y + 2 SO, (1, AH; = -890 x/I)x mpu cTaHIapTHBIX ycIoBUsX. Paccunraiite Temneparypy
Havana peakiuu, eciu S(ZnS)=58 x/monb K; S(02)=205 Ix/mons K; S(ZnO)= 44 Jx/mons K;
S(S0,)=248 Jlxx/monb-K.

10. HavanbHble KOHLIEHTPALMK UCXOIHBIX BelecTB B peakuuu: 2 SO, () + O () = 2 SO3 () OblIH
pasusbI 1,8 Mons/i SO, 1 2,4 Monb/1 O,. Bo CKONBKO pa3 H3MEHUTCS CKOPOCTh PEaKIIMA K MOMEHTY,
korja npopearupyert 0,8 moinb/n SO,?




CTpyKTypHBIii
JJIEMEHT

[Tnanupyemsble pe3ynbTaThl

OueHouHble CpeCTBA

KOMIIETCHIINH 00yueHms
11. B pactBope oprodochopnori kuciorel maccoid 1200 r m mmotHocThio 1,153 r/mn
coaepxutcs 312 r H3PO,. Paccunraiite: w(H3PO,); Cyi; Co; Cmy N(H3PO4) 1 N (H0); T.
Bnagerts - METOJaMHU XMMUYECKOTO aHAIN3a U Ilpumepnvle npakmuyeckue 3a0anus:

MHTEPIIPETALIMU UCCIEOBAaHUHN B
LEeJAX PalMOHAIBHOTO
MIPUPOAOIIOIb30BAHHUS.

1. TlpuBenute cXeMbl 3JEKTPOJHBIX IPOLECCOB M MOJEKYJISPHbIE YPAaBHEHHUSI pPEaKLMM,
NPOTEKAIOIINX MPHU 3JIEKTPOXUMHUUECKON Koppo3uu ranbBaHomapel Co/Ni: a) B kucioii cpeze; 0)
BO BJII&XXHOM Bo3ayxe. Onpeznenure yObUTh Macchl aHO/A IIPH KOPPO3UH B KUCIION cpene 3a 20 MuH,
€CJI CKOpOCTh Kopposuu coctaBuia 0,01 r/4.

2. CocraBbTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHHUS AJIEKTPOAHBIX MPOLECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE ypaBHEHUE pEaKIMH, TMPOUCXOoIslie mpu snekrponusze pactBopa CoSOq
Bbruncnure (axkTuueckoe KOJMYECTBO MeTalla, IOJIyYEHHOTO Ha KaToAe IpH BJIEKTPOIH3e
Co(NO3),, ecu 3eKTPOIHM3 MPOBOAWIN B TedeHUH | 4. Beixoa Merasmia mo Toky cocraBmi 85%.
YKakuTe BO3MOKHBIE IPUUMHBI YMEHBIIECHUS BHIX0OJa METAJJIA TI0 CPABHEHUIO C PACUETHBIM.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[IpoMexyTouHass arrecTanys IO IUCUUIUIMHE «XHMMHS» BKIIOYACT TEOPETUYECKUE
BOIIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 0OYUYAIOIIMMUCS 3HAHUHM, U TPAKTHYECKUE
3aJlaHUs, BBIABIIAIONIME CTENIEHb CHOPMUPOBAHHOCTH YMEHHUH U BIaICHUH, IPOBOJUTCS B (hopMme
HK3aMEHa.

DK3aMeH N0 JaHHOW JUCUUIUIMHE IPOBOAUTCS B YCTHOM (popmMe 1o OuseTam, Kbl 13

KOTOPBIX BKJIHOYACT 2 TEOPECTUUCCKHUX BOIIPOCAa U OJHO IIPAaKTHYCCKOC 3a1aHuC.

Ilokazamenu u Kpumepuu oueHUBAHUA IK3AMEHA:
— Ha OLEHKY «OTJMYHO» (5 OamnoB) — oOyyaromMics JEeMOHCTPHUPYET BBICOKUN YpPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTHYeCKoe M TIIyOOKOe 3HaHUE
y4eOHOTO MaTepuasia, CBOOOJHO BBIMOJNHSACT IMPAKTUYECKHE 3aJaHus, CBOOOJHO OIEpPHPYET
3HAHUSAMHU, YMEHUSMHU, TPUMEHSET UX B CUTYallUAX TOBBIIICHHON CIIOKHOCTH.
— Ha OLIEHKY «Xxopomo» (4 Oamna) — OOydYaroIIMICS JEMOHCTPUPYET CPEIHUM YpPOBEHD
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAUUTENbHbIC OIMMOKHM, HETOYHOCTH, 3aTPyIHEHHs TPH AaHATUTUYECKUX OIEpalusx,
NepeHoce 3HaHUI U YMEHHI Ha HOBbIE, HECTAHAAPTHBIE CUTYALIUH.
— Ha OLIEHKY «yIOBJIETBOPHMTEJbHO» (3 0ayia) — oOyyarouuiicss JeMOHCTPUPYET HOPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIHI: B X0JIe¢ KOHTPOJIbHBIX MEPONPUITUN AOMYCKAIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBHE OTACIBHBIX 3HAHWW, yYMEHHH, HABBIKOB, OOydYaromuucs
UCIIBITHIBACT 3HAYUTENbHBIC 3aTPYAHEHHs MIPH OMEPUPOBAHUU 3HAHHUSIMH U YMEHHUSMHU MPU HX
NepeHOCe Ha HOBBIE CUTYAIIHH.
— Ha OLIEHKY «HeY/JAO0BJIeTBOPUTEJIbHO» (2 6ayuia) — oOydarouuiics AeMOHCTpUPYET 3HAHUS He
o6omee 20% TeOpeTHUECKOT0 MaTepuaia, JOMyCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXET
NOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs MPOCTHIX 3a/1ay.
— Ha OIICHKY «HEeYyI0BJIETBOPUTEAbHO» (1 O6amt) — oOyuaromuiicss He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOU3BENCHHS U OOBACHEHMS HUHPOpPMALMU, HE MOXET I0Ka3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/1ad.



