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JIner aktyaauzanuu padoueil mporpaMmbl

Pabouas mporpamma nepecmMoTpena, oocyxaeHa u ogoopena s peanusanuu B 2022 - 2023
y4eOHOM roly Ha 3aceqaHuu Kadeapbl XuMUU

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

Pabouast mporpamMma repecMoTpeHa, 00CykaeHa U 0100peHa s peanuzanuu B 2023 - 2024
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XUMUU

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

Pabouas nmporpamma nepecmMoTpeHa, odcyxieHa u ogoopena g peanusanuu B 2024 - 2025
y4eOHOM roly Ha 3aceqaHuu Kadeapsl XuMHUn

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

Pabouas mporpamma nepecmMoTpeHa, oocyxieHa u ogqoopena s peanusanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqanuu kadeapsl Xumun

[IpoTtokom oT 20 . Ne
3aB. kadeapoii H.JI. Mengank




1 Ilesin ocBOCHMSI IMCUMILIUHBI (MOIYJISA)

[{enssMu OCBOEHUST TUCITUTITUHBI «XUMHS SIBISIETCST (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XWMWH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIKCHIBAIOIINE CBOMCTBA XMMHUYECKUX COCIMHEHHUI; pPAa3BUTHUE HAaBBIKOB
CaMOCTOATEIILHON pa0bO0ThI, HEOOXOAUMBIX IS IPUMEHECHHS XUMUYECKUX 3HAHUH TIPU U3YUCHUH
CIIELIMAIBHBIX JUCUUIUIMH U JAIbHEUIIEH TPAKTHUYECKOM eI TEIbHOCTH.

2 MecTo qUCHMIIMHBI (MO1YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI PorpaMmbl

JucuunnrHa Xumusi BXOAUT B 00s13aTEIbHYIO YacTh Y4eOHOro I1aHa 00pa30BaTesIbHOM
IIPpOrpaMMBEI.

JUis  u3ydeHus  JUCLMIUIMHBI ~ HEOOXOOUMBbI  3HaHUS  (YMEHMs,  BJIAQJICHUSA),
c(hOpMHUPOBAHHEIC B PE3YIbTATE H3YUCHUS TUCITUILTNH/ PAKTHK:

"Xumus" B 00beMe nporpamMmmsl cpeiHei o011e00pa3oBaTeaIbHON IKOIbI

3HaHus (YMEHHUs, BIaJeHUs), NOJyYEHHbIE NTPU U3YYEHUU JAHHOM TUCLHUIUIMHBEI OyayT
HCO6XOIII/IMI>I JJI1 U3YyUCHUA I[I/ICLII/IHJII/IH/HpaKTI/IK:

be3onacHOCTb KU3HEIEATEIbHOCTH

Teoperuueckre OCHOBBI 3JIEKTPOTEXHUKH

3 Komnerenuun ody4arounierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILINHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJIbTAThl 00yUeHHu s

B pesynbrare ocBO€HMsS AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydaroIUHCS TOJIKEH
o0s1azaTh CIeAyIOIUMI KOMIETEH UMM

Kon naaukaropa WNHaukaTop JOCTHKEHUS KOMITICTCHITIH

OIIK-2 Cnocoben ¢opmynupoBaTh 3a4aydl Mpo(eccHOHANbHOM NesSTeNbHOCTH Ha OCHOBE
3HaHUH, TPOPUIBHBIX pa3/IEIOB MAaTEeMATHUYECKUX W ECTECTBEHHOHAYYHBIX JAUCITUTUIMH
(Moynei)

OIIK-2.1 BeinonHseT mocTaHoBKY 3ajad B (OpMAJM30BAaHHOM BHUAE Ha OCHOBE
3HaHUW NMPO(UIBHBIX Pa3AesioB MaTEMAaTUYECKUX U €CTECTBEHHO-HAyYHBIX
JUCLHUIUIMH B 00J1aCTH PO eCcCHOHANTBHOM e TeNbHOCTH

OIIK-2.2 BoiOupaer maremartuyeckuil ammapaTr A peuieHus (popMalii30BaHHBIX
3aja4 B 00s1acTH IpoheCCHOHATILHOMN NeSITEIbHOCTH




4. CTpyKTypa, 00b€éM N cotepkaHne NTUCHHUIINHBI (MOLYJIs)
OO0mas Tpy10€MKOCTh AUCIUIUIMHBI COCTAaBIsIeT 3 3a4eTHBIX enuHuil 108 akaa. gacoB, B ToM

HHUCIIC:

— KOHTaKTHas pabora — 73,9 akaj. 4acoB:
— ayauTopHas — 72 akaj. 4acoB;
— BHeayauTopHas — 1,9 akaj. qacoB

— camocTosTeapHas padota — 34,1 akaz. 4acos;

<DopMa aTrrecTaluu - 3a4cT

w
AyleTopHag 3 g ®opma
KOHTaKTHast T
o OHTaKTHas paboTa g 2 Bz TEKYLIETO
B aKaJ. yacax
Paznen/ rema 3 ( a ) = . KOHTPOJISt Kon
g & ©|caMOCTOSTENBHOM
JACIATUTAHBL 5 S YCIEeBaeMOCTH H | KOMIIETSHIIUH
O g E paboTsl .
it 1ab. |mpakT.| = & IIPOMEKYTOTHOU
A sam | sam. [S 8 aTTecTanun
- oopmiieHne
oTyera o
1a00paTOpHOI
abore;
p ’ 3ammra
- peuieHne .
OMAILTHETo nabopaTtopHOn
1. XumMundeckas TepMOAMHAMHKA 6 6/41 6 3ananus Ne 1; pacoTEL OMK-2.1,
' v JHomarHee OIlK-2.2
3amanue No 1.
CaMOCTOSTENEHOE
TecrupoBanue.
U3y4YeHUE
yueOHOM U
Hay4YHOU
JATEPaTypPHL.
- opopmiieHue
oTYeTa 1o
nmabopaTopHOit
abore;
p ’ 3ammura
- perieHne .
OMALIIHero 71a00paTOpHOI
paboThI. OIIK-2.1,
2. XuMudecKkas KHHETHKA 21 6 6/21 4 3aganus Ne 2;
Jomanaee OIlK-2.2
3aganue No 2.
CaMOCTOSITENEHOE
TecrupoBanue.
U3y4YCHHE
yaeOHOU 1
Hay4YHOU
JIATEPaTypPHIL.
- oopmieHue
oTyeTa 1o
nabopaTtopHOH
abore;
p ’ 3amura
- perieHne .
OMALIIHero 71a00paTOpHOI
3. PacTBOpEI 8 821 8 3aganus Ne 3; paboTEL OIK-2.1,
' p 7 JomaiHee OIlK-2.2
3amanue Ne 3.
CaMOCTOSITEIbHOE
TectupoBanune
n3ydeHue
yueOHOHl U
Hay4HOU
JIUTEPaTyphIL.




- oopmieHHE

oT4era o
naboparopHon
pabore; 3amura
- naboparopHoit | OIIK-2.1,
4. Aucnepenpie cueremsl 4 421 6 CaMOCTOSITEIIBHOE paboThI. OIlK-2.2
U3yYCHUE TecTupoBaHue.
yueOHOW H
Hay4YHOU
JIUTEPaTypHL.
- opopmeHue
oTyera o
1abopaTopHOI
padore; 3amura
- pelieHue .
OMALIHERO nabopatopHoOn
5. OKHUCITUTEITBHO- 4 4 41 33 A Ne 4+ paboThI. OIlK-2.1,
BOCCTAHOBUTEIILHBIE NTPOLIECCHI ' A o Jomamnee OIIK-2.2
3aganue Ne 4.,
CaMOCTOSTENBHOE
TectupoBanue.
n3ydeHue
y4eOHOH u
HayqIHOU
JIUTEPaTyphI.
- oopmiieHHE
oTyera o
1a00paToOpHOI
padore; 3ammura
- perieHne N
OMAILHETo na6op6aTopHon )1
o . paboThI. OIIK-2.1,
6. DIEKTPOXMMHUYECKUE CUCTEMBI 8 8/2,61 6 SaZLaHI/I_H Ne 5; Jlomarmee OTIK-2.2
3aganue Ne 5,
CaMOCTOSTENBHOE
TecrupoBanue.
n3ydeHue
y4eOHOH u
HAay4YHOU
JIUTEPaATypPhI.
HWroro no pazngeny 36 [36/12,611 34,1
Hroro 3a cemectp 36 (36/12,611 34,1 3a4ET
Hroro no aucnumnnuae 36 36/12,6 34,1 3a4eT

)4




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

B mpomecce mpemogaBaHUS UCHUIUIMHBI «XUMHS» TMPUMEHSETCS TPaJAUIIMOHHAS
nH(OPMALIMOHHO-KOMMYHHKAIIMOHHAs! 00pa30BaTeIbHbIE TEXHOJIOTHH.

Jlexuu mpoXosT KaK B UH(OPMAIIMOHHOHN (opMe, TAe UMEET MECTO MOCIIEeI0BATEIbHOE
U3JIOKEHHE MaTepuana B AUCHUIUIMHAPHOM JIOTHKE, OCYLIECTBIIEMOE IPEUMYILECTBEHHO
BepOaTbHBIMU CPEJICTBAMH, TaK U B (popMe JeKIuii-0ece bl UIN AUAajora ¢ ayAUTOPHEH, JTCKITUH
C NMPUMEHEHHEM JJIEMEHTOB «MO3TOBOIl aTakuy», JEKIUH-KOHCYJIbTALUN, TJe TEOPETUUECKHI
MaTepHuall 3apaHee BbIIACTCS CTYIEHTaM JUIsl CAMOCTOSITEIBHOTO W3YUYEHHs, JUIS MOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKKUM 00pa3oM, JIEKIIHS TPOXOIUT IO TUILY BOIIPOCKI-OTBETHI-IUCKYCCHUSI.

[ToMuMO 3TOTO B JIEKIIUU MOTYT HCIHOJIB30BATHCS DJIEMEHTHI MIPOOIEMHOTO H3JI0KEHUSI.
Ocoboe MecTo B mpolecce NpernoAaBaHUs TUCHHUIUIMHBL «XHUMHS» 3aHUMAIOT JIEKIHUU C
UCTOJIB30BAHUEM JEMOHCTPAIMOHHOTO XHMHYECKOTO SKCIIEPUMEHTa, KOTOPBIA IO3BOJISET
HauboJjee MOJHO peajn30BaThb METOJ MPOOJIEMHOro oOyueHHUs 4Yepe3 MOCTAaHOBKY MpoOiieM C
MMOMOULIBIO IEMOHCTPALUH SIBJICHHUM, PEAKIIUN HIIH ITPOLIECCOB.

Jns peanuzanuu nHGOPMAIMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIbHON TEXHOIOTUU
MIPOBOJIATCS JICKIIMHM-BU3YAU3AI[MH, B XOJI¢ KOTOPBIX M3JIOKEHHE TEOPETUUYECKOTO MaTepualia
COIIPOBOYXKIAETCS MPE3CHTAIUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIsIeTcsl B X0Jie J1adopaTopHbIX paboT, B X0/€ KOTOPBIX
yueOHasi paboTa MpPOBOAUTCSA C pealbHBIMM XMMHUYECKMMHU BerlecTBamu. Ha smaGopaTopHBIX
paboTax BBHIMOIHAIOTCS TPYIIIOBBIC WIIM MHIUBHUIyaJbHBIC 3aJaHMsI 10 TpoineHHoi Teme. [Ipu
MIPOBEJICHUH J1a00paTOPHBIX 3aHATHI HCIONB3YEeTCSd METOJ] KOHTEKCTHOT'O OOYYEeHHs, KOTOPBIN
MO3BOJISIET YCBOWTh MaTEpUall IIyTEeM BBISABICHHS CBS3€H MEXKIy KOHKPETHBIM 3HAHHEM U €ro
npuMmenenueM. Kpome Toro, neiaecooOpa3HO HCHOJIB30BaTh TEXHOJOTHIO KOJUIEKTUBHOTO
B3aUMOOOy4eHHusl (TMapHyro paboTy) TpexX BHUIOB: CTaTUYECKas Mapa, JWHAMHYECKas Iapa,
BapHalliOHHAsl Tapa; COBMeEMIas €€ C TEXHOJOTHeW MOIyIbHOTr0 00ydeHus. BbImoaHuB
OKCIIEPUMEHT, oOydaromuecs: (GOpMyTUPYIOT O0OOOIICHHBIE BBIBOJBI IO CEPUH  OMBITOB,
UCIIOJIB3YS IPUEMBI AHATIOTUU U CPABHEHUSI.

CamocTrosaTrenbHas paboTa oOydaromMxcsi BKJIOYaeT B ceOs camble pa3HOOOpas3HbIe
(dbopMbI yueOHOU AEATEeTbHOCTU: BBHIMOJIHEHHUE JOMAIIHUX 33/IaHui, 3aBepiieHHue 0pOpPMIICHHUS
71a00paTOPHBIX pabOT, MOATOTOBKA K NMPAKTHKYyMY, M3y4eHHE OCHOBHOTO W JIOTIOJIHUTEIHLHOTO
MaTepuaiga Mo y4yeOHMKaM U mocoOusM, uYTeHHe W MpopaboTKa HaydyHOH JHUTepaTypsl B
OoubnMoTeKe, HarMcanue pedepaToB U KypCOBBIX padoOT, MOATOTOBKA K KOJUIOKBUYMaM, 3a4eTam,
UTOroBOM arTectanuu. CaMocTosTeNbHAsE paboTa 00yJaronmxcs 10 KHa ObITh HallpaBJieHa Ha
3aKpeIUIeHUs] TEOPETUIECKOTO MaTepraa, U3JI0KEHHOTO TpenoaBareieM, Ha MpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITENIbHOE H3yYeHHE, Ha TOJATOTOBKY K JaOOPAaTOPHBIM 3aHSATHUSIM,
BBITTOJIHEHHUE JIOMAITHHUX 33JaHUI U TIOJTOTOBKY K PYOEKHOMY U 3aKIIFOUYUTEIHBHOMY KOHTPOJTIO.
[Tpu npoBeaeHNH pyOEKHOTO U 3aKIFOUUTEIHLHOTO KOHTPOJISI OCHOBHBIMH 337a4aMH, CTOSITUMHU
nepes; TpernojaBareeM, SBISIOTCS: BBISIBICHHE CTENEHH NPaBHIBHOCTH, 00BbeMa, TITyOWHBI
3HAHWUW, YMEHUH, HaBBIKOB, MMOJYYCHHBIX MIPH U3YUYEHUU Kypca HapsSAy C BBISBICHHEM CTEIEHU
CaMOCTOSITEITbHOCTH B IPUMCHCHHUH TIOJTyYSHHBIX 3HAHUN, YMCHHH U HaBBIKOB.

CoBpeMeHHbBIE HHTEPAKTUBHBIE CPEICTBA MO3BOJISIOT AKCIEPHUMEHTUPOBATH C HOBBIMHU
dopmamu KOoHTpOIsI. OOyUarOMMMCsT TIPEAIAaraloTcsl TECThl W 33/1a4M B DJIEKTPOHHOM BHIIE, C
aBTOMATHU3MPOBAHHOW CHUCTEMOW MPOBEPKU. B oTInYme OT OOBIYHOTO TECTHPOBAHHS TaKOM
CTIOCO0 KOHTPOJISI TO3BOJISIET CTyJIEHTaM B JIF000E€ BpeMsl TPOWTH TECT, MPOAHAIU3HPOBATH
OITMOKY U MIPONTH TECT BTOPUYHO.

6 YueOHO-MeTOAMYEeCKOe 0OecnieueHHe CaMOCTOSITe/ILHOI padoThI 00y4Yaommxcs
ITpencraBneno B npuiaoxeHuu 1.



7 OueHoYHbIE CPEeACTBA A/ NPOBEACHHUS MPOMEKYTOYHOM ATTeCTAIUHN
[TpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOANYecKOe M MHPOPMAIHOHHOE 00ecneyeHue JUCIUIITIMHBI (MOYJIs1)
a) OcHoBHas JIUTEpaTypa:
1. OcuoBbl xumuu: yueonuk / B.I'. IBanos, O.H. I'ea. - M.: KYPC: HUILl UH®PA-M, 2014.-

560c.. - (Beicmiee oOpazoBanue. bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata oOpamenus: 14.02.2021). - Tekcr:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yde6Hoe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TVY, 2015. - 1 snekrpon. onr. guck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara obpamenus: 14.02.2021). - MakpooObeKT. - TeKCT : 3IeKTpOHHBIA. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) JlonmosiHMTEIbHAS JIUTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texuudeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢  Turyn. o3kpasa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara obpamenus: 14.02.2021). - MakpooObeKT. - TeKCT : SJIEKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcubie cuctemsr : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Maraurtoropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o9kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mata obpamenus: 14.02.2021). - MakpooObekT. - TeKCT : ANMEKTPOHHBIN. -
Caenenus noctynssl Takoke Ha CD-ROM.

3. Komsama, JI. I'. OKuCIMTENEHO-BOCCTAHOBUTENbHBIE peakuud. OCHOBBI DJIEKTPOXUMHUH '
yuebnoe nmocobue / JI. T'. Konsina, 3. P. Mymiuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ui.,
TalJI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad”name 1147 .pdf&show=dcatalogues/1/1121163/1
147 .pdf&view=true (mara oOpamenus: 14.02.2021). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIHA. -
NMeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumunyeckas kuHeTHKa. COCTOSIHME XMMHUYECKOIO PpaBHOBECHUS :
npaktukyM / O. A. Mumypuna, 3. P. Mymiuna, O. B. EpiioBa ; MarHUTOropckuii roc. TeXHHYECKHUIA
yH-T uM. ['. U. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arm. ¢
TUTYJL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenwus: 14.02.2021). - MakpooObeKT. - TeKCT : AIEKTPOHHBIN. -
Ceenenus noctynasl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmast xumus: y4yed. A TEXHMUYECKMX HampaB. W cren. By3oB /H.B.
KopoBun —9-¢ u3zp., mepepad.- M.: Beicir. mik., 2007.- 557 ¢.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEINOCPEACTBEHHBIN.

6. Kpatkuii cnpaBouHuk Qusnko-xumuveckux BenuuunH / coct.. H. M. Bapon, A. M.
ITonomapeBa, A. A. PaBuens, 3. H. Tumodeesa; mox pen. A. A. Panens, A. M. Ilonomapesoii. - 10-e
u3., ucnp. u jom. - CII6. : MBan ®enopos, 2003. - 238 c. : mr. - ISBN 5-8194-0071-2. - Tekcr:
HEIOCPEACTBCHHBIMN.

7. VI3BecTus BhICIIMX y4E€OHBIX 3aBeIeHUI. XUMHUS U XUMHUYECKasi TEXHOJIOTHSL:



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

Hay4YHO-TexHHuYecKuil xypHai — ISSN 0579-2991.

B) MeToan4yeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX MPOLECCOB: METOAMUYECKUE YKa3aHUs K
na0opaTOpHBIM paboTaM IO AUCHUIUIUHE «XHMHS» JUIsI O00YYalomMXCs BCEX HaIpaBICHHUN
MOJArOTOBKM M CIEUHUAIbHOCTEH jgHeBHOW (opmbel  o0yuenuss / O.A. Mumnypuna;
Marnurtoropckuii roc. tTexuudeckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2016. — 11 c. — TekcT : HEMOCPEACTBEHHBIMN.

2. Komsama, JII'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKa3aHUSA JUIA
CaMOCTOSITENIbHOW paldoThl MO AMCLUIUIMHE «XUMH» 11 00ydaroIIMXCsl BCEX HalpaBIeHUMN
NOJrOTOBKH W cnenuaibHocTed Bcex (opm oOyuenus / JLI'. Komsna; Marautoropekuii roc.
texunuyeckuit yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocosa, 2020. — 18 ¢. —
Tekcr : HenocpeACTBEHHBIMN.

3. Komapa, JI.I. CkopocTh XMMHYECKMX pEaKUUH M XUMHUECKOE paBHOBECHE:
Metoauueckue ykasaHus K JaO0OpaTopHbIM paboTaM M0 JAMCHUUIUIMHE «XUMHUS» U
00yUaroLMXCcsl BCEX HANpPAaBJICHUH MOJATOTOBKHU U ClielHabHOCTEH Beex (opm oOyuenus / JLT.
Komspa, E.B. Tapactok; Marauroropckuii roc. texHmuyeckuii yH-T um. I'. M. Hocopa. —
Marnutoropck : MI'TY um. I'. K. Hocosa, 2020. —8 c. — TekcT : HemocpeACTBEHHBIH.

4. Ponuonosa, H.U. Xumuueckasi kuHeTHKa. XUMHUYECKOE PaBHOBECHE: METOIUYECCKUE
yKa3aHMs Ul CaMOCTOSTENIbHOW paboThl MO JUCLUIUIMHE «XUMHS» JUIsl 00yYarOLIMXCsl BCEX
HaIpaBJICHUH MOJTOTOBKM U crenuaibHocTel Bcex (Gopm oOyuenus / H.U. Pomunonosa, A.Il.
[TonomapeB; Maruutoropckuii roc. Texuuueckuii yH-t uM. I'. M. HocoBa. — MaruuTtoropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HemocpeICTBEHHBIH.

5. Uymnposa, JI.B. PactBopsl: MeToanyeckas pazpaboTka K JabopaTOpHBIM paboTaM Io
JUCHUILTNHE «XHUMHUSD) I 00y4aroIIMXCcsl BCeX HANpaBlI€HUH MOATOTOBKH M CIIEHUATbHOCTEN
Bcex popm ooyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TeXHUIECKHI yH-T
uMm. I'. . HocoBa. — Marauroropck : MI'TY um. I'. Y. Hocoma, 2020. — 41 c. — Tekcr :
HENOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopsl: MeToiueckas pa3padoTka K CaMOCTOSATEIBHOW paboTe 1o
IUCUUIUIMHE «XUMHsS» A7 OOYydYarolMXcs IO BCEM HANpaBlICHUSIM MOJTOTOBKH U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Murypuna,
Marnuroropckuii roc. tTexuuueckuit yu-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. K.
Hocoga, 2017. — 26 c. — TekcT : HemOCpeACTBEHHBIH.

7. Konsna, JL.I. KonnouaHele pacTBOphl: METOAMYECKHE yKa3aHHMsS K J1aOOpaTOpHOU
paboTe Mo JUCHUILUINHE «XUMUS» s 00ydarolMXcsl [0 BCEM HANpaBiIeHHUSM MOATOTOBKH U
crienanbHOCTAM Beex (opm oOyuenust / JLI. Komsima, JILA. BoapsiH; Marautoropckuii roc.
texandeckuid yH-T uM. I'. K. HocoBa. — MarauTtoropck : MI'TY um. I'. 1. Hocoga, 2017. -9 ¢c. —
TekcT : HenmocpeACTBEHHBIMN.

8. Konsma, JI.T'. OkuciuTebHO-BOCCTAHOBUTEIBHBIC PEAKIIMH: METOANYCCKHUE YKA3AHUS
K JabopaTopHOil paboTe MO AUCHUIUIMHE «XUMHs» A O0y4aroluxcs BCEX HalpaBIeHUMH
MOJrOTOBKM W crenuaibHocTeit Bcex (opm obOyuenus / JLI. Komsma, E.B. Tapaciok;
Marnurtoropckuii roc. tTexuudeckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — Tekct : HeMOCpeACTBEHHBIH.

9. Konsga, JL.I'. OkuciauTenbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMM U IJIEKTPOXMMUYECKHE
MPOIIECCHI: METOAMYECKasi pa3paboTKa K CaMOCTOSITEIFHON paboTe /sl 00yJaromUXCsl IO BCEM
HAlpaBJICHUSAM IOJATOTOBKH W cCHenHanbHOCTSIM Bcex (opm oOydenus / JL.I. Komsma, E.B.
Tapacrok, 3.P. MymnnnHa; Marauroropckuii roc. texuudeckuid yH-T uMm. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2017. —41 c. — Tekcrt : Heocpe1CTBEHHbIH.

10. Mumypuna, O.A. DIEKTPOXHMMHYECKHE IPOIIECCH: METOAMYECKHUE YKa3aHUs K
nabopatopHoit paboTe Mo AUCHHUIUINHE «XUMUSD) I 00yYaromIMXCsl MO BCEM HaIpaBIICHUSM
MOJTOTOBKKM U CIenUalbHOCTAM Bcex dopm obyuenust / O.A. Mumypuna, H.W. Poanonosa;
Marnuroropckuii roc. rTexunueckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. 1.



r) [Iporpammuoe o6ecnneuenue u UHTepHET-pecypceb:

IIporpammHoe obecnieyenne

HaumenoBanue .
0o Ne noroBopa CpoK JIeHCTBUS JTULICH3UU

MS Windows 7
Professional(mms  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |, 135 41 17.09.2007 Gecepouio
Professional
7Z1p CBOOOJTHO pacupoCcTpaHsIeMOoe 0ECCPOYHO
FAR Manager CBOOOIHO pacIpoCTpaHIEMOC 0OECCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanue xypca CchblIka

OnekTpoHHas 0a3a TepUOAMYECKUX W3naHui East
View Information Services, OO0 «IBUC»
HammonansHas uH(GOPMAIMOHHO-aHAIUTUYECKAs
cucrema —  Poccuiickmit  mumekc  maygnoro|URL: https://elibrary.ru/project_risc.asp
uutuposanus (PMHII)
ITouckoBass cuctema Axagemus Google (Google
Scholar)
Wudopmanronnas cuctema - Enunoe okHO A0CTyma K
HHGOPMAIMOHHLIM pecypcaM

https://dlib.eastview.com/

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

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

denepanbpHOE roCyIapCTBEHHOE OFOJKETHOE

YUPEIKICHUE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
HNPOMBIIIICHHOW COOCTBEHHOCTH))

Poccuitckan  T'ocynapeTsennas — OMOMMOTEKA.| e/ rsl.ru/rulreaders/catalogues/
Katanoru

?IgzﬁilonHHe pecypert Gnomotexn MITY mm. .. http://magtu.ru:8085/marcweb2/Default.asp

9 MaTepuaJibHO-TEXHHYeCKOe o0ecreyeHue TUCIUIIHHBI (MOTYJIs1)

MaTCpHaHBHO-TGXHquCKoe oOecrieyenne JUCHUITIIMHBI BKJIIXOYACT:

VY4yeOHble ayauUTOpUM JUISI TPOBENEHUS 3aHATUN JeknuuoHHoro tumna. OcHarieHue:
MynbpTuMeANIHbBIE CPEeICTBA XPaHEHUS, Iepeaun U MpeCTaBlIeHUsI HHPOPMAaIIUH.

YyeOHblE ayIUTOPUM JJIs  TNPOBEACHHUS  J1a0OPATOPHBIX  3aHATHUH, TPYNIOBBIX U
VHJMBHUIYAJIbHBIX KOHCYJIbTAllMM, TEKYIIErO0 KOHTPOJISA M MPOMEKYTOUHOU arTecTanuu. OcHaleHue:
OO6opynoBaHue A5 BBIIOJHEHUS J1a00paTOpHBIX paboT, XMMUYECKas Mocya, peakTuBbl, HarnsaHsie
MaTCpHrabl: Ta6J'II/II_[I)I, CXEMBI, IINIaKaThI.

[Tomemmenust ans camocTosTeNbHOW paboThl oOyuaronmxcs. OcHamienue: IlepcoHanbHble
kommbioTepel ¢ maketom MS Office, Beixomom B HHTEpHET M C JOCTYIIOM B 3IEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[TomenieHust a1si XpaHEHUsT U MPOPIIAKTHIESCKOTO OOCTYKHUBAaHHUS YI€OHOTO 000PYIOBaHUS.
OcHamienue: Crennaxu, ceiidsl 1 XpaHeHus: yueOHOro o0opyaoBanus. IHCTpyMEHTHI A1 peMOHTa
71a60paTOpHOro 000PYIOBaHMS.


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

MNPUJIOXKEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSTEeIbHOI Pad0oThI 00y4al0IMXCH

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMs JaOOpPATOPHBIX 3aHATHH, TaK M Ha IUIAHOBBIX KOHCYJbTallUSAX, U Ha
BHEAy/IUTOPHYIO, MPOUCXOMASAIIYI0 BO BpEeMs MOJTOTOBKM CTYACHTaMU OTYETOB IO JIaDOpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS] IOMAITHUX 3aaHU.

AynuTopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCs IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUSA M0 KAXKJIOMY Pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUAOT TEOPETUUECKNE U TIPAKTUUECKUE
3aJlaHusl, OTBETHI HAa KOTOphIE TPEOYIOT TIyOOKOTO TOHMMAaHHWs HW3YYEHHOTO MaTepuana. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K Ka)XXAOMY BOIPOCY Mpeljiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJWH WJIM HECKOJBKO MpaBWIbHBIX. OOpaboTKa pe3ylbTaTOB OCYIIESCTBISCTCS MyTEM
COIIOCTABJICHUS MOJIYYEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcuManbHOe
KOJIMYECTBO OAJLTIOB B K10l Teme Kypca — 10.

Bapl/laHTbI TeMaTHYeCKHUX TeCTOBBIX 3aJaHui IJ19 TEKYHIEro KOHTPOJIsA

XumMuyeckas TEPMOAUHAMHUKA

B tecrax no teme «XuMuueckas TepMOJMHAMUKA»: TIEpBbIE IIECTh 3aaHui oueHuBarorces B 0,5
Oamna, ceapbmoe — B 1 6asu1, a BOCbMOE, JIEBATOE U JIecATOe 3aJaHusl — B 2 Oaa.

Teer Ne 1

=

IIpu paccMOTpEHUU XUMHUECKON PEeaklUu cucmema O3HAYaer:

a) HUCXOIHBIE peareHThl

0) MPOAYKTHl XMMUYECKON peakuu

B) PEaKIMOHHBIN COCY]

I') MCXOJHBIE peareHThl U MPOAYKThI PeaKLuu

2. TlepBerlit 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEeMaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
0) K=R/Nj r) AU= Q-W

3. B sk30TepMuueckoil peaxiuu:
a) SHTAJIBINS PEaKIIMOHHOM cucTeMbl noBbimaercs (AH > 0)
0) TemoBoit A3 dekT peakiuu otpunarenct (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHOM cucTembl yMeHblaeTcst (AH< 0)
I') AaBJICHUE PEAKIIMOHHOMN CUCTEMBbI ITOBBIIIAETCS

4. CrangapTHble TEIUIOBbIe 3()(PEKThl MPUHITO 0003HAYATH:!

a) AUcrt B) Q 101,3 213
6) AHozgg F) AHct
5. Kaxkue u3 mpuBEeICHHBIX PEAKIINHA SBISIOTCS SHAOTEPMUUECKUMU?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K][/M0Jb
0) H,+4/2 0,=H,0, AH = -242 K]JI»/Mo01b
B) 1/2 N2+ 1/2 0,=NO , AH = 90 K]I>x/Monb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

6. Kakas u3 HamMcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHHs OKcHia azoTa ( || ) B
CTaHJApPTHBIX YCIOBUAX?

a) 1/2 N2+ 0=NO B) 1/2 N2+ 1/2 O, = NO

6) N+ 1/20,=NO r) NHs+ 520, =2NO +3H;0
7. Tlpu BocctanoBieHun 16T okcuma meau( || ) mo peakuuu :

CuO () + C (rpagur) = CU () + CO (), mornotusioch 22 kJIk TEMIOTHI.

DHranbeus 00pa3zoBanus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5

6) -200,5 r)735



8. Husa peakuu  NiO ) + C (pagur) = Ni g + CO (. Ompenenure BO3MOXKHOE HalpaBlICHUE
CaMOITPOU3BOJILHOTO TEUEHUS pEAaKLIUU IIPU CTAaHAAPTHBIX YCIOBUAX U IpH TeMiieparype 627°C.

BemtectBo AH®93 (KIk/MoI1B) S%9s (Jx/Mons*K)
NiO -239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBeTe ykaxuTe 3HaueHus dHeprum [ mOOCa mMpu CTaHIAPTHBIX YCIOBUSX, NMIPH TEMIIEpAType
627°C u TemnepaTypy Hauyaja peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTPONHUS IPU PA3TI0KEHUN KapOoHaTa KabIHs?
a) YBEJIMYUBACTCS B) HE YMEHbIIIAeTCs
0) yMeHbIIIaeTCs I') HE 3HaI0
10. Mannas peakiusi: 2KClOs (tg) —2KCl (15)+30; (1), AH<O MoxkeT caMonpon3BOIBHO IPOTEKATh
a) B MPSIMOM HaIpaBJieHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJIeHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Ttectax mo Teme «XuMMHUeCKas KHHETHKa». IEPBOE, BTOPOE, TPEThE, YETBEPTOC M IATOE
3amanusa oneHuBarorca B 0,5 Oaiuia; mrecroe, ceAbMOE, BOCBMOE, IEBITOE U NeCATOE — B 1 Oami, a
OJMHHAJIATOE — B 2,5 Oainia.

Tect Ne 1

1. Pazpen xumuu, N3y4arouIuil CKOPOCTH U MEXaHU3MbI XUMUYECKUX PEaKIUi, Ha3bIBACTCS
a) XMMHAYecKas TEpMOIMHAMHKA
0) TEpPMOXUMHUS
B) XMMHYECKass KHHETHKA
2. CKOpOCTh XUMHUYECKOW peakluu — 370 ...
a) BpeMs, 32 KOTOPOE MOJHOCThIO PACXOyeTCsl OJTHO U3 UCXOJIHBIX BEIIECTB
0) M3MEHEHHE KOJIMUECTBA BEIIECTBA PEareHTOB (UM MPOAYKTOB) PEaKly B €AMHUILY BPEMEHU B
enuHuIEe o0bema
B) KOJIMYECTBO BEIIECTBA MPOJIYKTOB PEAKIIUK K MOMEHTY OKOHYAHHSI peaKluu
3. B kakux enuHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKOU peakinu?
a) MOIIb 1 ¢
0) Oe3pa3zmepHas BeTMYMHA
B) MOJIB” ¢
4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XMMHUECKUX pEeaKLnui?
a) OT MPUPOJIBI PEATUPYIOLIUX BEIIECTB
0) OT TeMnepaTypsl
B) OT 00beMa peakIHOHHOTO cocya
5. CocTosiHMEe XUMHUYECKOT0 paBHOBECHSI 0OPaTUMBIX IIPOILIECCOB KOJTMYECTBEHHO XapaKTEepPU3yeTcs ...
a) paBHOBECHBIMU KOHIICHTPAIUSMH MPOIYKTOB PEaKIIUU
0) DHEpruei aKTUBU3AIUN
B) KOHCTaHTOI paBHOBECHS
6. Kak 3anuceiBaercs Boipaxenue 11 ckopoctd peakuuu 4 NO ) + 6 H O =4 NH3; () + 5 O, ()
a) V=K[NO]'[H,0] 6) V=Kk[NH3][O,] B)V =k[NOJ*[H.0]°
7. Kak 3anumiercs BeIpakKeHHUE J11 KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]*
6) Kp = [C][D]/ [Al[B]



B) Kp = [A][B] */ [C][D]
8. Kakoii oTpe3ok Ha quarpaMme 1MokasbIBaeT 3HaYeHUE TeIUIOBOro 3(dexTa peakuun?
a) 1 E %

=/
/

XOJI pEeaKINK

7y
3

A

v

9. Yro MOXXHO CKa3aTh O peaKIuu, H300paKEHHOU Ha TUarpaMme K Borpocy 87

a) 9K30TEepMHUYECKasl pPeaKIIus

0) SHIOTEepMHUYECKAs PEaKITUs

B) pEaKIis ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHoBecue peakuuu Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEILAaeTCs BIIEBO.

a) MPY MOHUKEHUH TEMIIEPATYPhI

0) IIpH MMOBBIICHUHU TEMITEPATYPhI

B) MU MOBBIIICHUH JTABJICHUS
11. Jina peakuun Cy + 2 H 5 () = CH 4 () Ipu HEKOTOpOI TeMIepaType KOHCTaHTa PaBHOBECHs paBHA
0,8. PaBHOBeCcHast KOHIIEHTpalUsl BOJopo/ia paBHa 1,2 Mouib/1. BerarcnuTe UCXOAHYIO KOHIIEHTPAIHIO
BOJIOpO/IA.

a) 1,2

0) 3,5

B) 5,0

PacTBOpbI

B tecrax mo teme «PacTBopbl»: mepBoe 3aqaHHe oOlleHHMBaeTcs B 1 Oamn; BTOpoe, TpeTbe,
4eTBEpPTOE, MIATOE U IIECTOE 3a1aHus - B 1,5 Oana; ceibMoe, BOCBMOE, JIEBIATOE H JISCATOC — B
0,5 6anna.

Tect Nel

1. {nst ypaBuenus peaxkiuu Cu SO; + KOH —... cokpaliieHHOE MHOHHOE YpaBHEHHE 3alUIIETCs B BUJIE
1) 2K* + SO, = K,S04
2) Cu®* + S0, +2K* + 20H™ = Cu(OH)2d + K,S04
3) CuSO,+ 20H™ = Cu(OH),{ + SO,
4) Cu** +20H = Cu(OH),4
2. Macca (B r) xnopuna Hatpus B 300 mut 0,2 M pacTBopa paBHa

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

4. Ins monmasienust ruaponusa xiaopuaa xpoma (I1I) cnegyer

1) 1006aBUTH CONAHYIO KHCIOTY

2) n100aBUTH IIEI0Yb

3) pa3baBUTH pacTBOP BOJIOU

4) TOBBICHTH TEMIIEPATYPY
5. B pazbaBiieHHOM pacTBOpe, TMPUTOTOBICHHBIM W3 THApOCY/Ib(ara KajablMsg M BOIBI, CyMMa
KO3 PHUIHUEHTOB B YpaBHEHUU HEOOPATUMOM JHCCOLMAIIMH PACTBOPEHHOT'O BEIIECTBA — 3TO

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



6. PactBopuMocTh OKcanata cepebpa pasHa 3,27-107° 1/ 100r H,O. Omnpenenute MpoM3BeICHIE
pactBopumoct AgyC,04
1)510"*  2)1,16:10° 3)10,7-10°° 4)2,31-10°°

7. MaccoBast 105151 pAaCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE

1) Maccel BelecTBa K Macce BOJIbI

2) KOJMYECTBAa BEIECTBA K 00bEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJHMYECTBa BEIIECTBA K 00bEMY pacTBOpa
8. K ci1abbIM 3J1eKTpOIMTaM OTHOCHUTCS ...

1) rEIPOKCHI aMMOHHUSI

2) TUAPOKCH] KaJus

3)  XJIOpH KaJIbI[HsI

4) MaprasioBas KUCIIOTa
9. U3BecTHO, 4TO BOJHBIC PACTBOPHI MHOTHX COJIEH MOTYT MMETh IIEIOYHYIO WU KHUCIYIO Cpemy.
[IpuuuHOIi 3TOTO ABIAETCA ...

1) osnexTponu3 coneit

2) IUCTIPOIOPIHOHHUPOBAHHUE CONEi

3) ruapaTHpOBaHHUE COJICH

4) THAPONIHU3 COJCH

10.3na4enne PH uncroit Bosbt ipu 25°C cocrasisieT
N1 2)7 3)0 4) 10

JAncnepcHblie cMCTEMBI

B Tecrax mo Teme «JlucrepcHbIE CHCTEMBI». IIEpPBOE, BTOPOE, TPEThe M YCTBEPTOE 3aJaHUs
olLieHuBaroTca B 1 Oaiur; mmsIToe U 11ecToe 3aaalus - B 3 Oaja.

Tect Nel

1. Vkaxwure pa3Mepbl 4aCTHUI] KOJUIOUIHBIX CUCTEM

1) wmenbie 1 HM

2)  O6ombme 100 M

3) or 1 uM g0 100 aM
2. Kakue WOHBI CMOCOOHBI BBI3BATh KOATYJSIHMIO KOJUIOMA, YACTHIBI KOTOPOTO HMMEIOT
TIOJIOKUTEIBHBIH 3aps?

1) KaTuoHBI

2)  aHUOHBI

3)  TOJApHBIC MOJIEKYJT
3. JIast KaKoro IIEKTPOJIHMTA TIOPOT KOAryJISIIUU KOJUIOUA C MOJIOKHUTENBHO 3apsDKCHHOW YacTHIIeH
JIOJKEH ObITh HAUMEHBIINM?

1) xmopun Kaus

2) cynbdar Kanus

3) oprodocdar xamus
4.  Munenna 30511 UMeeT CTPOEHHE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”
KaKOM AJIEKTPOJIMT UTPAET POJIb HOHHOTO CTabuan3aropa’?

1)  xmopun xenesa (111)

2) Bojma

3)  TUAPOKCHU] KaJus
5. IIpu B3aumopneiictBuu 20 mu 0,001H nmurtpara cBunna (II) ¢ 10 ma 0,02H cynbdara kamus
oOpasyercst 305b cynab(dara cBuHma (l1). K kakomy amekTpomy AOMKHBI TEPEMENIaThCsl YaCTHIIBI
JHCTIEPCHOM (ha3bl MpH NIEeKTpoIn3e?

1) HaxomaTcs B COCTOSHHU TUHAMHUYECKOTO PAaBHOBECHSI

2) K Karomy

3) K aHomy



6. B nBe xon0b1 HamuTO 1Mo 50 MIT 3071 TUAPOKCHAA Keme3a. /[ Toro 4To0bl BBI3BATh KOATYIISIITUIO
3011 moTpedoBasioch 100aBUTh: B epByto — 5,3 mi 1H pactBopa xnopuna kanus; B Ipyryto — 18,7 mn
0,001H pactBopa ¢ocdara HaTpusi. BerancanuTe mopor KoaryJisiui Kaxaoro dJIEeKTPOJIUTA.

OKHCINTENBLHO-BOCCTAHOBUTEIbHbIE NMpoueCChI

B Tecrax mo Teme «OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIE MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
4eTBEPTOE U IATOE 3a1aHus oleHuBaroTes B 0,5 Oama; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oata, a 1eBsToe — B 2,5 OajIoB.

Tecr Ne 1
1. OxucauTeNnb — 3TO aTOM, MOJIEKYJa WJIK UOH, KOTOPBIH ...
1) YBEJIMUYUBAET CBOIO CTEIIEHb OKUCIICHUS
2) MPUHUMAET HJIEKTPOHBI
3) OTJAET CBOU DJIEKTPOHBI
2. [Ipouiecc BOCCTaHOBJIEHMSI UMEET MECTO B Cllydae, KOTa ...
1) HEUTpPaJIbHBIE ATOMBI IIPEBPAILAIOTCA B ITOJIOKUTEIBbHO-3aPKEHHBIE HOHBI
2) MIOJIOKUTEIIBHBIN 3apsii HOHA YMEHBIIIAETCS
3) OTpHULATENIbHBIN 3aps]] MOHA YBEIUYUBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunoHupoBaHus NPUHAJIEHKHUT ...
1) S + 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBHUTEIISIM OTHOCSTCH ...
1)  Mertauibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJUIBI
3)  2JEeMEHTbI, HAXOASAIINECs B CPEIHEH YacTH MEPHOIUUSCKOM CHCTEMbI
5. CreneHn OKHCTICHUS KUCIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUIE BOAOPO/a COOTBETCTBEHHO PABHHI .. .
1) a)-2;6)-2
2) a)—-2;0)+2
3) a)-20-1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCIIOHN cpefie, BOCCTaHABIUBAETCSA JO ...
1)  karnona Mn?*
2)  wmanrasar-mona MnO,”
3)  oxkcuma maprania (1) MnO
7. B peakuuu, npotekaromieii mo cxeme Cr,S3 + KNO; 2 K,CrO4 + K;SO4 + NO okucienuto
MIOJIBEPratoTCs CIEIYIOLINE FIEMEHTHI ...
1) asorucepa
2)  cepau Xpom
3)  XpoM u a30T
8. Cymma k03¢ (HUIIMEHTOB B peakiiy, IpUBEACHHOM B Borpoce Ne 7 paBHa ...

1) 26 2)18 3)35
9. CymMma ko3 dunmenton B peakin KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1<ne CHCTEMBI

B Ttecrax mo Tteme «DIEKTPOXMMHUYECKUE CHUCTEMBI»: IMEPBOE, BTOPOEC U IMATOE 3aJaHUSA
OIleHUBAIOTCS B | 0asut; TpeThe M YeTBepTOE 3aaHus— B 1,5 Oaia; mecToe u ceIlbMoe — B
2 Gamna.

Tect Nel
1. DJIEKTPOAHBIN MOTEHIMAT ONPEACIISIOT 10 YPABHEHHUIO ...



1) Hepucra

2) Mewnpeneea-Knaneiipona

3) Bonpumana

4) Appennyca
2. Paccunraiite DJIC rampBanndeckoro siemeHta MQIMQgSO,||CuSOy|/Cu mpu cranmapTHBIX
YCIOBHSIX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakue mpoaykTel 00pa3yroTcsi Ha KaTOJIe MPH AJIEKTPOIIU3E PacTBOpa HUTpaTa cepedpa?

1) BOJIOPO/I

2) cepebpo

3) a30THasi KUCIIOTa

4) KHCIIOPOJT
4. VYkaxute cymmy KO3Q(HUIMEHTOB B ypaBHESHHH JIEKTpoIH3a pacTBopa Hutpara meau (11)

1) 12

2) 11

3) 10

4) 8
5. Kakas ¥W3 TNPUBEACHHBIX  OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIMH  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HaIlpaBJICHUN?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
6. Bbeuuciute Maccy NMHKA, TOJIYYEHHOTO TIPH OJIEKTpONU3e Cynb(ara IMHKA, KOTOPBIH
npoBoAwsn B TeueHue 20 cex npu cuiie Toka 1A

1) 2,110

2) 0,05

3) 0,013

4) 6,7-1073
7. [IpuBenuTe CXEMBI 3JIEKTPOJHBIX IPOIECCOB W MOJICKYJISPHOE YpaBHCHHWE pEaKIIWH,

NpPOTEKAIOIIEH TPH AIEKTPOXUMHUYECKOI KOoppo3uu ranbBaHonapsl ZnN|Mg B cepHokmcioii cpexe. B
OTBETE YKa)XUTE CyMMY KO3 (ULIUEHTOB B MOJIEKYISIPHOM ypaBHEHUH.

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

BHeayauTopHass caMoCTOsTeNIbHAs paboTa 00yJaIONMUXCs OCYIICCTBIISICTCS B BHJIC M3YyUCHUS
JTUTEPaTyphl IO COOTBETCTBYIOIIEMY paslielny ¢ MpopaboTKoi marepuaina; oGopMIEeHUS OTYETOB IO
nabopaTOPHBIM paboTaM W BHITIOJIHCHHS IOMAITHUX 3aJaHUH.

BapuaHThI TeMATHYECKHX JOMANIHHUX 3aaHUil 1Jisi BHEAYTUTOPHOM caMOCTOSITEJbHOI PaGoThI
CTYJAEHTOB I10 TeMaM

Jlomamnee 3aganue Neo 1
10 TEME «XI/IMl/l‘leCKaﬂ TepMO[[l/lHaMl/lKa»

B nmomaniaem 3amaHuu 1Mo TeMe «XUMHUYecKas TSPMOIMHAMKKAY: TIepBasl 3aJ1aya OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 6anna; Tpeths — B 1 6a.



3amaga Nel

Hus peakumn CHy ) + CO; (o = 2 CO () + 2 Hy () ompenenure BO3MOKHOE HalpaBlICHHE
CaMOTIPOM3BOJIBHOTO TEYCHHS PEAKIIMK IIPU CTAHAAPTHBIX YCIOBUAX M MpH Temmeparype T = 927 0C,
€clii TeTI0BOM 3(h(eKT peakiuu 10 3alaHHOM TeMIIepaTypbl He U3MEHHUTCS. Y KQKUTE: a) BBIICTSAETCS
WU TIOTJIONIAETCS SHEPrusl B XOJ€ pPEaKIuu; O) NPUYUHY HAWICHHOTO HW3MEHEHUS DSHTPOIHHU.
PaccuuraiiTe TemiepaTypy Hadajna peakLyH.

3amaga No2

Beruncnure temnosoit 3¢ ekt peakuuu: CaCy o + 2 HoO(y = Ca(OH); () + CoH; (1), mONB3YsICH
CTaHJAPTHBIMHU TEIJIOTaMH OOpa30BaHUs pearupyroniux BemecTB. CKOIbKO TEIUIOTHI BBIICTUTCS WIH
MOTJIOTUTCS TP oOpa3oBanuu 2,24 1 CoHy?

3ajgaua Ne3

[To TEepMOXUMHUYECKUM YPABHEHUSM PACCUUTANTE TETIOBOM 2((DHEKT peaKIuu:
Hy ¢y + CO2 ) = CO () + H2 O(r). TepmoxuMuveckue ypaBHEHHS:

a) Hp ® T 15 O, o= H,O (™) AH =-241,9 x]JIx;

6) 2CO () + 02 )~ 2 COQ () AH = '566,2 KI[)K

Jlomainee 3aganue No 2
o TeMe «XHUMHYECKAA KHHETHKA)

B ngomarmiHem 3aaHuu MO TeMe «XHMHYECKas KHHETHKay»: IepBas 3ajada OleHUBaeTcs B 1,5
Oata; Bropast — B 0,5 Gaia; TpeThs, 4eTBepTas u nsaras — B 1 6ayr.

3amaua Nel

Peaknus mporekaer no ypasHeHuro: O, ) +2 CO y = 2 CO; (. HavanbHble KOHLEHTpauu
pearupyromux BemiectB paBHbL: [O2] = 1,2 mons/i, [CO]= 0,8 Monb/1. Bo CKOIBKO pa3 M3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, korga npopearupyer 30% CO? Bo ckonbko pa3 U3MEHSTCS CKOPOCTH
MPUMOI ¥ OOpaTHOW peakinK, €CIIU YBEIIMUUTh JaBJICHUE B CUCTEME B JIBa pa3a?

3agaya Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEIIECTBA BCTYNAeT B peakuuio 3a 20MHH.
PaccuuraiitTe Bpems, mpu KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYNHT B PEAKLUMIO IPHU
temneparype 200 °C, ecim TEMIEPATypHbIN K03()PUIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh peaKkuu?

3amaua Ne3

HailinuTe HayaibHbIE KOHLIEHTPALUK UCXO/IHBIX BEIIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIIMH:
Fe (7 + H20 ) = FeO () + Ha (1), €cnim paBHOBECHBIE KOHLIEHTPALMU PEATUPYIOIHUX BEIIECTB PABHBI:
[H20]=0,3momb/71, [Hz] = 0,4 Momnb/m.

3amaua Ned

Jsa peakuuonnoi cucremsl: CO ¢y + HyO ) = COz (7 + Hy (7 HadanbHblE KOHIIEHTpALUU
paBubl: [H20] = 0,5 momnw/n, [CO] = 0,6 Mmons/n. OnpeneuTe KOHIIEHTPAIIUNA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBeCHUs paBHa 1,45.

3agaua NeS

Bripasurte uepe3 KOHLIEHTpALUK PEareHTOB KOHCTAHTBI PABHOBECHS CIEAYIONIUX PEaKIIHil:

Nz(r) +3 Hz(r) =2 NH3(F), AH =-922 k]I x;
COz(r) +C () = 2 CO(I—), AH = +160,5 KI[)K;
CO(F) + Hzo(r) =CO, ™ T Hz(r), AH =-41,1 k]I x.

VKaxuTe HanmpaBJIeHUE CMEUIEHUSI XUMUUYECKOTO0 PABHOBECHS ATUX PEAKLU: a) MPU NOHUKEHUU
TeMIIepaTyphl, €CIIU JaBJIEeHWE TOCTOSHHO;, O) TpH TOBBIIICHUH aBJICHHs, €CIH TeMmIeparypa
MOCTOSIHHA.

Jomamnee 3axanmne Ne 3
no reme «PacTtBopbn»

B nomamHem 3amanuu mo Teme «PacTBOphI»: TepBas, BTOpas, TPEThs WM IATas 3ajadu
orieHuBaercs B 1 Oat; uerBepTas u mectas — B 0,5 Oana.



3amaga Nel
B xakoMm oObeme Boabl ciienyer pactBoputh 135r SnCly ans monydenust 3M pacTBopa xyopuaa

osiosa (I1) ¢ mmotHocThIO P = 1,405 T/MN?

Paccunraiite: a) MaccoByl [OJIF0 BEIIECTBA B pPacTBOpe; 0) MOJSIPHYIO KOHIICHTPAIUIO
SKBHMBAJICHTA; B) MOJSUIBHOCTb; ') THUTP; J1) MOJBHYIO JOJIIO BEIIECTBA B pacTBOPE.

3agayga No2

3aKOHYUTE MOJICKYJSAPHBIC U HAIMIIATE COKPAICHHBIC HWOHHBIC YPaBHEHHS peakIuid
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCI —

Sb(OH)g + H,SO,; —

Sb(OH); + NaOH —

3ajgaga Ne3

CocTtaBbTe 110 JIBa MOJICKYJISIPHBIX YPaBHEHHS PEAKIHiA K CIICTYIONIMM HOHHBIM:

Ba®* + CrO,> — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H" — Zn** +H,S

3asaya Ned
Beruucnure pH 0,05M pactBopa cepHOM KUCIOTHI.

3agauda Ne5

Kakue u3 caenyromux conei moasepratorcst ruaponnsy: NapSiOs. Cu(NOs),. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIPHbIE YPaBHEHHUs THIpOJIM3a COOTBETCTBYMOIUX coyed. Kakoe 3nauenue pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJICH?

3agauda Ne6

Haiinure npoussenenue pacrsopumoctu PhCly, ecu B 200 Mt Bozsl pactBopsiercst 2,17 T 3Toro
COETUHEHUSI.

Jlomaimnee 3aganue No 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IIPOLECCHI»

B nomamuem 3amanun mo TemMe «OKHCIUTETHLHO-BOCCTAHOBHUTEIBHBIC MPOIIECCHI: IMepBas
3a/ayua orieHuBaercs B 1,5 Oasia; BTopas — B 2,5 6aia; TpeThst — B 1 Ga.

3amaya Nel
[TonGepure KOAPGUIUEHTH B ypaBHEHUSX OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

VYKaXuTe THI KaXKI0W PEAKIINH.

PaccunraiiTe »IEKTPOABIDKYIIYIO CHIY M ONpEICIUTE HampaBlIeHHE CaMOMPOU3BOIHHOTO
MPOTEKAHUS TEPBOM pPEAKIMH IMPU CTAHJAPTHBIX YCIOBHSX, WCIOJB3YS 3HAYCHUS OKHCIHTEIHHO-
BOCCTaHOBUTEIBHBIX ITOTCHIIHAJIOB:

HJ + H3PO, — J, + H3PO3 + H,O

HNO, — HNOs; + NO + H,0O

H[AuCl4] + H,O, + NaOH — Au + NaCl + O, + H,0

NH;ReO, + H, — Re + NH; + H,0O

KBrO — O, + KBr

3agaua Ne2

CocTaBbTe YpaBHCHHS OKHCIUTEIIEHO-BOCCTAHOBUTEIBLHBIX PEAKIIHIA:

KMnO4 + NaNO, + H,0O —

NaCrO, + H,O0, + NaOH —

Bi(OH); + Na;S,0g + NaOH —

Bi,O; + C —

Mg + HNO; (pass) —



3amaga Ne3
Hanbl nBe okuciutenbHO-BoccTaHoBUTeNbHBIC mapbl: KNO;, KNOs; u Pb(NOgs);, PbO..

ITonp3ysicb TabmuIed CTaHAAPTHBIX OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIX IOTEHLMAIOB, COCTAaBbTE
ypaBHEHHE BO3MOXHOM peakumu B ykazanHoi cpene (HNOs3). Paccuumraiite 3Hauenue
JIEKTPOABIIKYLLEH CUIIBI pEaKIUH.

Jlomamnee 3aganue Ne 5
10 TeMe «JIeKTPOXMMHUYECKHE CHCTEMbI»

B nomarisem 3agaHuu 10 TeMe «DIEKTPOXMMHUYECKHE CHCTEMBI»: TIEpBast 3a7ada OlCHUBAETCS B
1 Gam; BTOpas — B 1,5 6amna; Tpeths — B 2,5 6ama.

3amaua Nel

CocTaBpTe DJIEKTPOHHO-MOHHBIE ypPaBHEHUS JJIEKTPOAHBIX TIPOIECCOB U MOJEKYJISAPHOE
ypaBHEHHE TOKOOOpa3ylomeld peakiuy, MpOTEKaomeld mpu padoTe ralbBaHUYECKOTO JIIEMEHTa
Co/Co(NO3); // AI(NOg3)s/Al. Paccuntaiite 3/IC (E) ranbBaHHYECKOro 3JIEMEHTA MPH CTAHAAPTHBIX
YCIIOBHSX.

[TpuHsIB MOTEHIMAN aHO/a PABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUUTANTE KOHLIEHTPALUIO
KaTHOHOB MeTajula B KaTOJAHOM pacTBope, mpu kortopod DJIC rampBaHUYECKOTO DSJIEMEHTA
ymenbuTcs Ha 0,02B.

3amaya Ne2

[IpuBenure cxeMbl SJICKTPOAHBIX MPOIECCOB U  MOJEKYISPHBIE YPaBHEHUS PEaKIIMid,
NPOTEKAIOIINX TPHU JICKTPOXUMHUYECKOI Kopposuu raimsBanomapbl Co/Ni: a) B kucinoii cpeze; 0) BO
BIIQ)KHOM BO3/yXe€.

Ornpenenure yObUIh MAacchl aHofa MPU KOPPO3UH B KUCIOM cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaga Ne3

CocTaBbTe AIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (AHOJI HWHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIIUH, IIPOUCXOISIIEH MTPH AIEKTPOIIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Brerancnute ¢akTuyeckoe KOJIWYECTBO METajlla, MOJYYEHHOTO Ha KaToie NpU DIEKTPOJIU3e
Co(NO3),, ecitu 3JIeKTPOIIH3 MTPOBOAMIM B TeueHHH | 4. Bhixoa MeTasia mo Toky coctaBui 85%.

YKkakuTe BO3MOKHBIE TPUUMHBI YMEHBIIICHUS BHIXOa METalIa IO CPABHEHHIO C PACUETHBIM.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM
KOHTpOJII)HbIe BOIIPOCKHI IO TEME «XHMHUYecKas TEPMOANHAMUKA»

OCHOBBI XMMHUYECKOI TEPMOJUHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepMmoauHaMuyeckue napameTpsl U QYHKIIUN COCTOSTHUSI CUCTEMBI.

Buytpennss sneprus. Pabota. Temiora.

ITepBblil 3aKOH TEPMOAMHAMUKH (BBIBON).

OHTanbNMs Kak QYHKIUSA COCTOSIHUSI CUCTEMBI. DHTAJIbIUs 00pa30BaHMsl BEILIECTBA.
TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAONME HA TEMIoBoi 3¢ddekrt
XUMHYECKON PEaKIuu.

7. Tepmoxumus. 3akoH ['ecca.

8.  CnencrBus u3 3akoHa ['ecca.

9.  DHrpomnus KaK GyHKINS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAHMHAMHKH.

11. Tperuii 3aK0H TEPMOIUHAMUKH.

12. Dueprus ['m60ca.

13. HanpasieHue caMOnpoU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

ook wdE

KOHTpOJIBHbIe BOITPOCHI IO TEME «XHMHYeCKAsd KHHETHKA)



Xumuyeckasi KuHetuka. CKOpOCTh XUMUYECKOM peakiiuu U METO/IbI €€ PEryJINpPOBaHMUSL.
BnusiHue KOHIIEHTpay Ha CKOPOCTh XUMUYECKOM peakuy (3aKOH JEHCTBYIOINX Macce).
Bnusiaue Temneparypbsl Ha CKOpOCTh XuMuuecko peakiuu. [IpaBuio Bant — 'odda.
Teopust aKTUBHBIX CTOJIKHOBEHUM AppeHuyca.

DOHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoTHOro KOMILIEKCca. DHEpreTuYecKas JuarpamMmma.

Kpupas Maxkcsenna — bonbiimana. DHepreTuyeckuii 6apnep.

Karanutnueckue cucremsl.

Bnusinue xatanuzaropa Ha CKOPOCTh XUMUYECKOM peakIuu.

0. T'oMOreHHBIN U TE€TEPOTCHHBIN KaTaJIN3.

1. KonebarenbHble peakiluy.

12. Xwummueckoe paBHOBecue. OOpaTUMBbIC U HEOOPATHUMBIC PEAKIIUH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenune xumudeckoro paBHoBecus. [Ipunnun Jle—Illarense.

15. BiusiHME KOHIEHTpAIMH, TaBICHUS U TEMIIEPATYPHI.

16. ®da3oBbiec paBHOBECHS.

17. ®a3oBble AUarpaMmsbl 1Sl OJHOKOMIIOHEHTHBIX CUCTEM.

RRO©oONoO~WNE

KOHTpOJIbHBIe BOIIPOCHI IO TEME «PaCTBOpI)I»

1.  Ilousarue pactBopa. PacTBopuMocTh BelecTBa. PactBopumocTs rasa.

2.  PactBopbl. CrocoObl BbIpaKE€HUS KOHIIEHTPAIMM PpACTBOPOB (MaccoBasi OJsI, MOJsSIpHAs
KOHIICHTpAIKS, MOJISIPHASI KOHIICHTPALIMS YKBUBAJICHTA, MOJIbHAS 0TS, TUTD).

Konnurarusnsle cBoiicTBa pacTBOpoB. MaeanbHblil pacTBOp.

3axonsl Payns: | (tonomerpuueckuit) u |l (30ynnnockonuueckuit 1 KpHOCKOIMUYECKHI).

Ocmoc. OcmoTuueckoe nasiaeHue. CxemMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEIIECTB.

. HonHasa teopust kuciaotr u ocHoBaHUM AppeHuyca. OCHOBHBIE MOHATHUS U TMOJOXKEHUS TEOPUU
AppeHnyca.

8.  Jluccommarnusi KUCIOT, OCHOBaHUM M COJel C TOYKU 3pEHUS MOHHON Teopuu AppeHuyca
(mpumepsr).

9.  Crenens aucconuanuu. CUIbHBIC U CIa0BIE AIEKTPOIIUTHI.

10. JImuccommanmst caadbIX AIEKTPOoIMTOB. KOHCTaHTa TUCCOIMAIIHN.

11. 3akon pazbaBnenust OctBanbpia.

12. Peakiuu mOHHOrO 0OMEHa MEXKIY JIEKTPOJIUTaMu (Ha MpUMepe peakiuii 00pa3oBaHUs CIIab0To
ANEKTPOJIUTA, OCAKA U Traza).

13. TlpousBeneHue pacCTBOPUMOCTH.

14. VouHoe mpowusBeAeHHE BOABL. BOIOPOAHBIN U THAPOKCUIBHBIN TOKAa3aTeIH.

15. Tmaponus coneii. Tumbl rUAPOIN3A CONCH.

16. KonuyecTBeHHbIE XapaKTEPUCTUKU MPOIIECca THAPOIIN3A.

17. ®akTopsl, BIUSIONINE HA MPOIECC THIPOJIN3A.

No ko

KonTposabHbie Bonmpockl 10 TeMe «/lucnepcHbie cucreMbD)

I'eTreporennsie cmecu. [lucnepcHbie CUCTEMBI.

HucnepcHocth. Kitaccudukanmuu AUCnepCHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco6bI mostyueHus KOJTOUTHBIX PACTBOPOB.

CTpoeHue KOIOUIHBIX YaCTHII.

IIpaBuno ®dasuca — [leckosa.

Y CTONYMBOCTH KOJUTOMAHBIX cCUCTeM. CTaOMIN3aToOpHI.
Koarynsmust mnoduiabHbIX 1 TH0()OOHBIX KOJUIOHIOB.
CenumeHnTanys KOJUIOUIOB.

0. Koarynsmus KOXTOUIHBIX PACTBOPOB JIEKTPOIUTAMHU.

RBOooo~NoTg RN



11. TIpaBumno lyneue — 'apau. Koarynupytromas crmocoOHOCTb.
12. Onruueckue CBOMCTBA KOJUIOUIAHBIX PACTBOPOB.
13. DOnexTpuyeckue CBOWCTBA KOJUIOUIHBIX PACTBOPOB.

KoutpoJbHblie Bonpochbl o TeMe «OKUCINTETbHO-BOCCTAHOBHTEIbHbIE
npoueccbn)

OCHOBHBIE TTOHATHUSI TCOPHUU OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ.
OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA BEILIECTB.

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIIH.

Tumbl OKUCIUTENTbHO-BOCCTAHOBUTENIBHBIX PEAKIIUHN (TIPUMEPHI).
OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIN OTEHIMAIL.

VYpasuenue HepHcra.

CocraBieHne OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIU.
HaHpaBHeHI/Ie OKHUCIUTCIIbHO-BOCCTAHOBHUTCIIbBHBIX peaKHHﬁ.

NN E

KOHTpOJIbeIe BOIIPOCHI IO TEME «3.]'ICKTPOXI/IMI/I‘ICCKI/IC CHUCTEMBI»

DnekTpoxumudeckue cucteMbl. Kimaccudukanus 31eKTpOXUMHUYECKHUX MTPOIIECCOB.
DIEKTPOXUMHUYECKHE MTPOLIECCHI, TPOTEKAIOIIUE HA TPAaHULIE pa3iesia «METaJll — PaCTBOPY.
I"anpBanuveckuii anemMeHT Jlanuaisa — SIkoou.

DNEKTPOABUKYIIAs CUJIa TaTbBAHUYECKOTO JIEMEHTA.

N3mepenne SIEKTPOMHBIX MOTEHIMANIOB. Psl  CTaHZAPTHBIX AJIEKTPOJHBIX MOTCHIIMAJIOB.
CBOI/ICTBa METAJIJIOB B COOTBETCTBHHU C UX IOJIOKEHHUEM B PSIIy HAMIPSIKCHHM.

6. VYpasuenue Hepucra.

7.  DIeKTpoau3 pacijiaBoB U pacTBOpOB. KaToaHble U aHOAHBIE MPOLIECCHI.

8.  OObenunHeHHsbI 3akoH Dapazes. Beixon o Toky.

9.  Koppo3sus metamnos. Knaccudukaius KOppo3MOHHBIX MTPOIECCOB.

10. Xwumwudeckas KOppO3usl.

11. DnexTpoxumuyeckas KOppo3us. AHOJHOE OKHCIECHHE MeTajula U KaTOAHOE BOCCTAHOBJICHHE
OKHCIIUTESL.

12. Tlpumepsl KOppO3UU B KUCIIOH cpeie U aTMOCPEepHOIl KOPPO3HH.

13.  CkopocTh KOppO3HH.

14. 3amuTa METauIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHS.

16. DnexTpoxuMHUYECKHE CTIOCOOBI 3aIUTHI OT KOPPO3UH METAJIOB.

17. Xumudeckue UCTOUYHUKH TOKaA. [ aTbBaHUYECKHI DJIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYISTOPBI.

19. Xwumudeckue UCTOYHUKH TOKA. TOTUIMBHEIC 3JICMEHTEHI.

arLONOE



MNPUJIOXKEHMUE 2
7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU

HpOMC)KYTOLIHaH arrecragus nuMmeer OCJIbIO OIIPCACIINTD CTCIICHb JOCTHIXCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘ICHI/ISI 10 JUCHUILIIMHE 3a OHpGI[CJICHHBIfI nepuon 06yqu1/1;1.

a) Ilnanupyemble pe3yJbTaTbl 00y4YeHHUS] M OLIEHOYHBIE CPeACTBA /ISl NPOBedeHUs
MPOMEKYTOYHOM aTTeCTALMHU:
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OIIK-2 CnocoGeH (opMynupoBarh 3agaud Npo(hecCHOHAIBHOW AESITENbHOCTH HAa OCHOBE 3HAHUM, NPOQUIBHBIX PAa3/IeloB MaTeMaTHUYECKUX U
€CTECTBEHHOHAYYHBIX AMCLUHUIIINH (MOAYJIEH)

OIlK-2.1

BrinosiHsieT 1NOCTAaHOBKY 3a1ay B
(dbopMann30BaHHOM BHJIE Ha OCHOBE
3HAHUW  TPOQWIBHBIX  PAa3/IeIioB
MaTreMaTUYeCKUX M EeCTECTBEHHO-
HAyYHBIX JUCHHUIUIMH B 00JIACTH
npodeccnoHanbHOM AeSITETbHOCTH

Hepeuenb meopemuvecKux eonpocos

1. OCHOBHBIC METO/IbI XUMHUYECKOT'O aHAJTN3a.
2. OcHoBHBIE TPUOOPHI U 000PYIOBAHUE JIJISi XUMHYECKOTO aHATN3a BEIIECTB.
3. Mertoauku npoBeieHus: onbIToB. [IpaBuia TeXHUKH 0€30NaCHOCTH.

Ilpakmuueckue 3a0anusn:

1. g peakumu CHy ) + CO; ) = 2 CO () + 2 Hy (1) onpesiennTe BO3MOXKHOE HAIIPABICHUE
CaMOIIPOM3BOJILHOTO TEUYEHHS pEeaklUWy MNpU CTAHJIAPTHBIX YCIOBHSX W mpu  Temieparype T
=927°C, eciu TemwoBoit 3 EKT peakiuu 10 3a1aHHOM TEMIIEPATYPhl HE H3MEHHTCS. YKAKHUTE: a)
BBIJICTISICTCSl WJIM TIOTJIONIAeTCS DHEPrusl B XOAE pPeakiuu;, 0) MpUYUHY HAMIEHHOTO HM3MEHEHHS
sHTponuu. Paccunraiite Temneparypy Hadasaa peakLuu.

2. Beipa3uTe yepe3 KOHIEHTPALUU PEareéHTOB KOHCTAHTHI PABHOBECHS CIIEAYIOIIUX peaKIui
Nowy + 3 Hary = 2 NH3py, AH = -92,2 xJx. YkaxuTe HampapieHHE CMEIIEHUS XMMHUYECKOTO
paBHOBECHSI STUX PEaKUUi: a) MPU MOHUKEHUH TEMIEPaTyphl, €CIH JaBJICHUE MOCTOSAHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEPATypa MOCTOSHHA.

3. CkonbKO MUJITMIUTPOB 96%-HOrOo pacTBOpa CEpHOMl KUCIOTHI € IUIOTHOCTHIO 1,84 1/mn
notpedyetcs s npuroronienus 2 i1 0,25M pacteopa?

4. Kakuwe w3 cnenyromux coneit moasepratotcs ruaponusy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISIPHBIC YpaBHEHHUS THUIIPOJIM3a COOTBETCTBYHOMHUX coneil. Kakoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX CoJei?

5. 3omb THApOKCUIA MarHus noiydeH myrem cmenmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsii 4acTHUI] MOJTYYEHHOTO 3011 W HaIMIIUTE
(bopMyTy €ero MHUIIEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIIKYILYIO CHIIy U ONPEIEIUTE HAlpPaBICHUE CaMOIPOU3BOJIEHOTO
NPOTEKaHUs peakUuu TMpU CTaHJAPTHBIX YCIOBUSAX, MWCIONb3ySd 3HAUYEHUS OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX IoTeHInanos HJ + H3PO, — J, + H3PO3 + H,0.

7. TlpuBeaute cxeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJSpPHbIE YpaBHEHHUS peaklui,
NPOTEKAIOIINX TPH IEKTPOXUMHYECKOH Koppo3un raigpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQXXHOM Bozayxe. Omnpenenure yObUIb Macchl aHOAA MPU KOPPO3UU B Kuciou cpene 3a 20 MuH,
€CIIi CKOpOCTh Kopposuu coctapuna 0,01 r/4.
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8. CocTaBbTe JICKTPOHHO-MOHHBIC YPABHEHHSI AJICKTPOIHBIX MPOIECCOB (aHO WHEPTHBIN) U
MOJICKYJISIPHOE ypaBHEHUE PEAKIMH, TMPOUCXOoIAmel mpu snekrponu3e pactBopa CoSOy,
Beruncnure ¢akTuueckoe KOJWYECTBO METajlla, IOJYYCeHHOTO Ha KaToJe MPU IJICKTPOJIU3Ee
Co(NOg)2, ecu 37€KTpOIU3 MPOBOAWIN B TedeHUU 1 4. Beixoa meramia mo Toky cocraBui 85%.
Ykaxute BO3MOXKHBIC TPUYUHBI YMEHBIIICHHS BbIXO/[a METAJIJIA TI0 CPABHEHUIO C PACUCTHBIM.

9. IIpoBecTu aHaIU3 BIUSHUS KOHIICHTPAIIUN HA CKOPOCTh XUMHUUYECKOUN peaKIiuu
Na,S,03 + H,SO4 = S + SO, + NaSO4 + H,O mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn
00pabOTKy TOJNYYEHHBIX JAHHBIX C UCIOJb30BAHHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TeXHOJOTHil. Pe3yabpTaThl ONTOB MpPEJCTaBUTh B BUJIE TAOIUIHI 1.
Tabmuma 1
CxopocTb
peaKI_[I/Hl/I, 102,

Bpems
HOSIBJICHUSA
MYTH, C

O0BeM, MII
H,0

Howmep
OInbITa

Konuenrpanus
Na,S,03, 1072
MOJIB/JI
1,3
2,6
3,9
5,2
6,5

N825203 H,SO,4

Gl WIN -
QB WN|-
Wihoo|N
NININININ

[To nanHbIM TabIMLBI 1 TOCTPOUTH IpadMK 3aBUCUMOCTH CKOPOCTH PEAKLUU OT KOHIEHTpaIuU
THOCYNb(aTa HaTpUs, OTIOKHB Ha ocu abcuucc koHneHtpamutoo NapS,Os, a Ha ocu opawHAT —
CKOPOCTb PEaKIINH.

Crienatb BBIBOJI O 3aBUCUMOCTH CKOPOCTH peaklMu OT KOHIIEHTPAlMU THOCYJIb(aTa HaTpus.

OIlK-2.2

Bri6upaer MaTeMaTUYECKUI
anmapar TUIS pelieHus
(dhopmaM30BaHHBIX 3a/1a4 B 00J1aCTH
npodeccnoHaNbHOM AeSITETbHOCTH

Ilepeyenb TeOpeTHYECKUX BOIPOCOB:
1. OCHOBBI XMMHMUYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMHUYECKHE IapaMeTphl
CUCTEMBI, GYHKIIUU COCTOSHUS cUcTeMbl. [IepBblii 3aKOH TEPMOIMHAMUKH.
DHepreTuka XMMHUYECKHUX IPOIECCOB.
OHranbnus. 3aKoH ['ecca u ciencTBus U3 Hero.
OHtponus. YpaBHeHue bonbiMana. Bropoli n TpeTHii 3aKOHbI TEPMOJUHAMUKH.
Oneprus ['n66ca. HanpapieHus: XMMHUECKUX MPOLIECCOB.
Xumnueckass knHeTnka. CKOpOCTh XMMHUYECKOW peakuuu. CpelHssi 1 UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas kpusasl.

S
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7 CKopocCThb peakiii U METO/IbI €€ PeryIMpPOBAHHUS.

8. Bnustnue Temrieparypsl Ha cKopocTh peakuuu. [lpasuno Bant-I'odda.

9 OHeprus akTUBALMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

10. KaTtanuzaTopbl 1 KaTaIUTHYECKUE CUCTEMBI. | OMOT€HHBIN KaTaJIN3.

11. KaranuzaTopsl U KaTaquTUYECKUE CUCTEMBI. [ eTeporeHHblii Karanus.

12. Xumndeckoe paBHoBecue. KoHCTaHTa XUMHYECKOTO paBHOBECHSL.

13. Cwmenenne xumuyeckoro pasHosecus. [Ipunnun Jle [larenbe.

14. PactBopbl. CriocoObI BBIpaKCHHSI KOHIIGHTPAIIMUA PACTBOPOB.

15. PactBopb! snekTpoianToB. CTeneHb U KOHCTaHTA MEKTPOIUTUYECKON TUCCOLUAIMU. 3aKOH
pazbaBnienust OcTBasibaA.

16. Jucconumanus KUciaoT, OCHOBaHUM, coneil. AMQOTEpHbIE TIEKTPOIUTHIL.

17. PactBopumocTs. IlpousBenenue pacTBOpUMOCTU. YcCIoBHE OOpa3OBaHHS W PACTBOPECHHS
0CaJIKOB.

18. Huccounanusa Boasl. MoHHOE npousBeaeHue Boasl. pH.

19. I'unponus coneil. CTeneHp U KOHCTaHTa TUPOIH3a.

20.  Jucnepcusie cuctembl. Knaccudukanus. Jlnopuibaeie u muodoOHbIE KOITOUIBL.

21. CTpoeHue KOJIOUIHBIX YaCTHII.

22. Koarynsuust KoJTOMaHBIX paCTBOPOB.

23. OKHCTUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBa BemiecTB. Knaccudukaius OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHA.

24. DneKkTpoxuMHuieckue cucteMbl. 3akoHbl dDapanes. DNeKTpoAHBIA TOTEHIUA.

25. lManpBarmveckwmii amement Jlanusmsa Axkoou.

26. DNEeKTPOXUMHUYECKUE CUCTEMBI: SJIEKTPOIN3 paciiiaBoB. [I[puMeHeHue snekTponusa.

27. DneKTponu3. AHOMHBIN M KaTOJHBIA TPOIIECCHI MPU AJIEKTPOSIN3e pacTBOpoB. [IpumeHeHmne
ANEKTPOJIN3A.

28. Kopposus. Bumsr koppozun. CriocoObI 3alIUTH METAJUIOB OT KOPPO3UH.

Ilpakmuueckue 3a0anus:

1. HamucaTh 5S7EKTpOHHBIE YpaBHEHHUs OJJIEKTPOJIHBIX MPOIECCOB, ypaBHEHHE CyMMAapHOM
TOKOOOpa3yromel peaknuu, BEIMUCIUTL DJ[C TrallbBAHMYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUN
MOHOB METAJJIOB PaBHBI: [AI3+]=O,001 MOJIB/I, [C02+]=0,1 MOJIB/I.

2. Hanmcath HOHHBIC W MOJICKYJISIPHBIC YpaBHEHHS peakiuid ruaposmsa coieit: KsPOy4, NaySOy;
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ZnC|2.

3. 3aKOHUYMTH YpaBHEHHs PEaKIIHii, HAKMCAB UX B MOJICKYJIIPHON M HOHHOM (hopMmax:
Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

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

5. CocraBbTe ypaBHEHHS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil:

KoCr,07 + FeSO4 + H,SO4 — , KMnO4 + NapSO3 + HyO —.

6. HamucaTp »JI€KTpOHHBIC YPaBHEHHUS 3JIEKTPOJHBIX MPOIECCOB, YpaBHEHHE CyMMapHON
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ[C raJbBaHMYECKOrO 3JEMEHTa, €CIIM KOHIIEHTPAIUH
MOHOB MeTauIoB paBHbl: [Mn?*]=0,01 mous/i, [Au**]=0,1 Moub/1.

7. 3aKOHYUTH YpaBHEHHsI peaKLUii, HAIMKCAB UX B MOJIEKYJSIPHON U MOHHOM opmax:

NH;OH + HNO;3; —, Zn(OH); + NaOH—, AlIPO4 + Na,SO,4 —.

9. HamucaTth 5J€KTpPOHHBIE ypaBHEHHUS OAJIEKTPOJHBIX MPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromel peaknuu, BeIMUCIUTh DJ[C TrallbBAHMYECKOTO JIEMEHTa, €CIM KOHIICHTPAIUU
HOHOB METAJJIOB PABHBI: [Zn2+]=0,01 moub/11, [Cu*]=1,0 Monb/m.

10. Cynbdar amromunus maccoit 36,4 T pactBopuiu B 100 T Boabl. [[10THOCTE MOTydEeHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Coxs Cmi N(Al2(SO4)3) u N (H,0); T.

12. 3aKOHYUTH YpaBHEHHUS PEAKIMi, HAllMCaB UX B MOJIEKYJISIPHOM M MIOHHOM BHJIE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CIl + KOH —.

13. Onpenenute TEPMOAMHAMHYECKYIO BO3MOXKHOCTB NpoTekanus peakunuu CaOg + 2 C) =
= CaC; () + CO(r), AH; = 460 x>k ipu CTaHIApTHBIX yCIOBHAX. Paccunraiite TemnepaTypy Havaia
peakiuu, ecaun  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaCy)= 70 Jx/Mons-K;
S(CO)=197 Ix/mons-K.

14. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN:
KMnO4 + NaNO», + H,SO,4 —, CI‘Q(SO4)3 + Br, + NaOH —.

15. Onpenennte TepPMOIMHAMUYECKYIO0 BO3MOXHOCTB npoTekanus peakiuu 2 Cly ) + 2 HO(
=4 HClyy + Oz (ry, AH; = 115,6 x/I)k npu CTaHIApTHBIX YCIOBMsX. Paccumraiite Temmeparypy
navana peaknuu, eciau S(Cl)=223 JIx/mons K; S(H,0)=189 JIxx/mons K; S(HCl)= 187 Ix/momns-K;
S(02)=205 Tx/monbK.

16. Hamucarp ypaBHEHHsI peakiiiii THApOIH3a B MosieKyisspHoM u noHHOM Buje: CrCls, NaNOs,
K,CO:s.

17. CocTtaBbTe ypaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINN:
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KoCr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO, + HoO —.

18. I'omoreHHas peakuus HporekaeT mo ypaBHeHuto H, ) + b oy = 2 Hly. Hauanpnas
KOHIIEHTpanus Bojopoaa 2,1 mousp/in, noma 1,5 monb/n. Bo CKONbKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bogopoaa?

19. B 640 mn Boasl pactBopuin 160 1 xmopunaa sxenesa (I1I). [TmoTHOCTE MoMydeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeCls); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpeznenurte TEPMOJUMHAMMYECKYIO BO3MOXKHOCTb IpoTeKaHHs peakuuu CS; ) +3 Oyp)=
=CO; ( + 2 SO; (), AH, = -1075 x/Ix npu cranmapTHbIX ycioBusix. Paccumraiite Temmeparypy
nauana peakuuu, eciu S(CS;)=151 [x/monb-K; S(02)=205 Tx/mons K; S(CO,2)= 213 JIx/Monb K;
S(S0,)=248 Jxx/monbK.

21. Peakuus uner no ypasHeHuto: 2 Hy ) + Sy ) = 2 HySy). HauanpHas xoHUeHTpanus
BOJIOpOJIa 2 MOJIB/I, cepsl 1,5 Moib/n. OnpeaenuTe BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEAKIINU K
MOMEHTY, Koraa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Omnpenenute TEPMOJMHAMUYECKYIO BO3MOKHOCTB IIPOTEKAHUs peakiuu 2 ZNS (o + 3 Oy =
=2 2n0 i + 2 SO, (), AH; = -890 /I mpu craHIapTHBIX yclloBUsAX. PaccunTaiite Temmepartypy
Havana peakiuu, eciu S(ZnS)=58 Ix/monb K; S(02)=205 Tx/mons K; S(ZnO)= 44 Jx/mons K;
S(S0,)=248 Jxx/moab-K.

23. HaganbHble KOHLIEHTPALlMU UCXOHBIX BemecTB B peakiuu: 2 SO; () + Oy () = 2 SO;3 () Oblin
passbI 1,8 Monb/n SO, 1 2,4 Moiab/n Oz. Bo ckoIbKO pa3 U3MEHUTCS] CKOPOCTh PEaKIMi K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?




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

[IpomexyTouHass arTecTals MO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAaHHOW NHCUUIUIMHE MPOBOJUTCS B YCTHOW (Qopme mo OuieraMm, KaXAblid U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJIHO IPAKTUYECKOE 3a/IaHUE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - OOYYArOIIMICS JEMOHCTPUPYET MOPOTOBBIH YpOBEHb CHOPMHUPOBAHHOCTHU
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOINPUSTUI JOMYCKAIOTCS OIIMOKH, MPOSBIAETCS
OTCYTCTBHE OTJICIBHBIX 3HAHUI, YMCHHIA, HABBIKOB, O0YJAIOIIHIICS UCIBITHIBACT 3HAYUTEIHHBIC
3aTpyJHEHHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 33a4YTCHO» - OOYUYAIONIUICS HE MOXET TI0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOM3BEICHUS
U o0bsicHeHUS UHPOpMAIMU, HE MOXKET IOKa3aTh HMHTEIJICKTyajJbHble HABBIKU pEIICHUs
MPOCTHIX 3a7a4.



