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JIner aktyannszanuu paéoveil nporpaMmal

Pabouas nporpamma nepecmorpena, o6cysk/ena u og06pena st peanusanun B 2021 - 2022
y4eOHOM rojy Ha 3aceqanuu kadeapsl XUMHH
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3aB. kadeapoii H.JI. Mensnuk
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Pabouas mporpamma nepecMotpeHa, o6cyxkieHa u 0106peHa st peamsanun B 2022 - 2023
y4eOHOM rojty Ha 3aceiaHuu Kapeapbl XuMHUH

[Iporokomor 20 r. Ne
3aB. kadeapoii H.JI. Mensinuk

Pabouyas nporpamma nepecmotpeHa, o6cyskieHa u o1o6peHa s peanu3auuu B 2023 - 2024
y4eOHOM rojty Ha 3aceaHuu Kadeapsl XHMHH

ITporokon or 20 r. N
3as. kadeapoit H.JI. Mensinuk

Pabouas nporpamma nepecMoTpena, o6cyxkaeHa u oj00pena as peanmmsaiuu B 2024 - 2025
y4eGHOM rojty Ha 3aceanuu Kadeapsl XuMuu

[Iporokomor 20 r. No
3aB. kadeapoit H.JI. Mensinuk

Pabouas mporpamma nepecmorpena, o6eyxena u o00peHa aus peanu3anuu B 2025 - 2026
y4eOHOM rojty Ha 3aceanuu Kadeapsl Xumun

[IpoTokom ot 20 1. N
3as. kadeapoii H.JI. Mensinuk




1 Ilesin ocBOCHMSI IMCUMILIUHBI (MOIYJISA)

[{enssMu1 OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OIKCHIBAIOIINE CBOMCTBA XMMHUYECKUX COCIMHEHHUI; pPAa3BUTHUE HAaBBIKOB
CaMOCTOATEIILHON Pab0ThI, HEOOXOAUMBIX IS IPUMEHEHHS XUMHUYECKUX 3HAHUHN TIPU U3YUCHUH
CIIELIMAIBHBIX JUCUUIUIMH U JAIbHEUIIECH TPAKTHYECKOM eI TEIbHOCTH.

2 MecTo qUCHMIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI POorpaMmbl

JucuunnrHa XuMus BXOJUT B 00s3aTEIbyI0 YacTh y4eOHOro IJ1aHa 0Opa30BaTEeNIbHOM
IIPOrPaMMBlI.

JUis  u3ydeHuss  JUCHMIUIMHBI ~ HEOOXOOUMbl  3HaHUS  (YMEHMs,  BJIAJICHUA),
c(OpMHPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTNH/ TPAKTUK:

"Xumus" B 00beMe nporpamMmmsl cpeHel o011e00pa30BaTeIbHON IKOIbI

3HaHus (YMEHHMs, BIaJeHUs), NOJyYEHHbIE NTPU U3YYEHUU JAHHOM TUCLHUIUIMHBI OyayT
HEOOXOAUMBI 1715l U3YUCHHST AUCHUTUINH/TIPAKTHK:

be3onacHOCTb KU3HEIEATEIbHOCTH

3 KoMmnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYEMbIe pe3yJibTaTbl 00y4YeHus1

B pesynbrare ocBOEHMS AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydarOIIUHCA OJIKEH
o0Js1azaTh CIeAYIOIUMU KOMIETEH UMM

Kon naaukaTopa WNHaukaTop JOCTHKEHUS KOMITICTCHITIH

OIIK-3 CrnocobeH MpUMEHSTh COOTBETCTBYIOMINK (PU3UKO-MAaTEeMAaTHUYECKUN armapaT, METOJIbI
aHaIM3a M MOJEIHMPOBAHMSA, TEOPETUYECKOTO M IKCIIEPUMEHTAIBHOIO HCCICIOBAaHUS MpPU
peneHnH NpodecCHOHANBHBIX 33144

OIIK-3.1 Hcnons3yeT MeTOApl aHaau3a W MOJCIMPOBAHMS IIPU  pPELUEHUU
npopecCHOHATBHBIX  33/a4, MOACIMPOBAHMUM M  NPOECKTHUPOBAHUU
HHEPrOCUCTEM

OIIK-3.2 Cnoco0eH TOpUMEHATh COOTBETCTBYIOIIMHM  (PU3UKO-MAaTeMaTHUYECKUIl
anmapar INpyd TEOPETHYECKOM U DKCIIEPUMEHTAIBLHOM HCCIEIOBAHUN B
PELICHUH 33/1a4 DHEProcOepeKEeHUs




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

HHUCJIC:

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

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

<DopMa aTrrecTaluu - 3a4cT

w
AyIlHTopHag 3 g ®opma
KOHTaKTHast T
o OHTaKTHas paboTa g 2 Bz TEKYLIETO
B aKaJl. yacax
Paznen/ rema 3 ( a ) £ 7 . KOHTPOJISt Kon
g & ©|caMOCTOSITENBHOM
JACIATUTAHBL . S YCIEeBaeMOCTH H | KOMIIETSHIIUH
@) g & paboThI .
Tlex nmab. |mpakT.| s @ TIPOMEIKYTOYHOU
. <
3aH. 3aH. 8 Sl aTTecTalluu
- oopmIieHHE
oTyera o
1a00paTOpHOI
abore;
p ’ 3ammra
- peuieHne N
OMAILHETo nabopaTtopHOn
1. XuMmundeckasi TepMOAMHAMUKA 6 6/41 6 3amanus Ne 1; paGoTEL OIK-3.1,
' 7 JomarnHee OIIK-3.2
3aganue Ne 1.
CaMOCTOSITENEHOE
TectupoBanue.
u3ydeHue
yueOHOM U
Hay4YHOU
JATEPaTypPHL.
- oopmieHHE
oTyeTa 1o
nmabopaTopHOit
aboTe;
p > 3ammura
- perieHne .
OMALIIHero nabopaTtopHOn
2. XuMuveckas KHHETHKa 21 6 6 6 3amanus Ne 2; pacoTEL OIK-3.1,
' T HomarHee OIIK-3.2
3aganue Ne 2.
CaMOCTOSTENEHOE
TecrupoBanue.
U3yueHue
yueOHOM U
HaY4YHOU
JATEPaTypHL.
- opopmiieHune
oTyeTa 1o
nabopaTtopHOH
aboTe;
p ’ 3ammra
- perieHne .
OMALIIHeEro nabopaTtopHOU
3. PacTBOpEHI 8 8/41 6 3aganus Ne 3; paboTEL OIIK-3.1,
' p 7 JomaiHee OIlK-3.2
3ananue Ne 3.
CaMOCTOSTEIEHOE
TectupoBanue
U3ydeHHe
yaeOHOU
Hay4YHOU
JIATEPaTyphL.




- oopmieHHE

oT4era o
nabopaTtopHoOn
pabore; 3amura
- maboparopHoit | OIIK-3.1,
4. lucnepenie cueremt 4 421 6 CaMOCTOSITEIIBHOE paboThI. OIlIK-3.2
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. OIIK-3.1,
BOCCTAHOBUTEIILHBIE NTPOLIECCHI ' A o Jomamnee OIIK-3.2
3amanue Ne 4.
CaMOCTOSTENbHOE
Tectuposanue.
n3ydeHue
y4eOHOH U
HayqIHOU
JIUTEPaTyphI.
- oopmiieHHE
oTyera o
1a00paToOpHOI
padore; 3ammura
- perieHne N
OMAILHETo na6op6aTopHon a1
e paboThI. OIIK-3.1,
6. DIEeKTPOXUMHUYECKHE CUCTEMBI 8 8/2,61 6 SaZLaHI/I_H Ne 5; Jlomarmee OTIK-3.2
3aganue Ne 5.
CaMOCTOSTENBHOE
TectupoBanue.
n3ydeHue
y4eOHOH u
HayqIHOU
JIUTEPaTyphI.
HWroro no pazneny 36 [36/12,611 34,1
Hroro 3a cemectp 36 (36/12,611 34,1 3a4ET
Hroro no aucnumninuae 36 36/12,6 34,1 3a4eT

)4




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

B mpomecce mpemonaBaHUS IUCHUIUIMHBIL «XUMHS) TMPUMEHSETCS TPaJAUIIMOHHAS
nH(OPMALIMOHHO-KOMMYHHKAIIMOHHAs! 00pa30BaTeIbHbIE TEXHOJIOTHH.

Jlexuu mpoXosAT KaK B UH(OPMAIIMOHHOHN (opMe, TAe UMEET MECTO MOCIIEeI0BaTEIbHOE
U3JIOKEHHE MaTepuana B AUCHMIUIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IPEUMYILECTBEHHO
BepOaTbHBIMU CPEJICTBAMH, TaK U B (popMe JeKInii-Oece bl TN UAajora ¢ ayAUTOPHEH, JTCKIIUH
C NMPUMEHEHHEM JJIEMEHTOB «MO3TOBOIl aTakuy», JEKIUH-KOHCYJIbTALUN, TJe TEOPETUUECKHI
MaTepHuall 3apaHee BbIIACTCS CTYIEHTaM JUIsl CAMOCTOSITEIBHOTO W3YUEHHs, JUIS TOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKMUM 00pa3oM, JIEKIIHS TPOXOIUT IO TUILY BOIIPOCKI-OTBETHI-IUCKYCCHUSL.

[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
HauboJjiee MOJHO peajn30BaTh METOJ MPOOJIEMHOro oOyueHHUs 4epe3 MOCTAaHOBKY MpoOieM C
MIOMOLIBIO JIEMOHCTPALUH SIBICHHUM, PEAKIIUI WIIH ITPOLECCOB.

Jns peanuzanuu nHGOPMAIMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIbHON TEXHOJIOTUU
MIPOBOJIATCS JICKIIMHU-BU3YaTU3aAI[MH, B XO0JI¢ KOTOPBIX M3JI0KEHHE TEOPETUUYECKOTO MaTepualia
COIIPOBOYXKIAETCS MPE3CHTAIUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIsIeTcsl B X0Jie J1a0opaTopHbIX paboT, B X0/€ KOTOPBIX
yuebHas paboTa HpPOBOAUTCA C peajlbHbIMU XMMHUYECKMMHU BemlecTBamu. Ha maGopaTopHBIX
paboTax BEITIOJTHSIOTCS TPYIIIOBBIC WM WHAWBHUIYAIbHBIC 3a/IaHus TI0 IPOHAcHHON Teme. [Ipu
MIPOBEJICHUH J1a00paTOPHBIX 3aHSITHI HCIONB3YEeTCd METOJ] KOHTEKCTHOTO OOYYEeHHsI, KOTOPBIN
MO3BOJISICT YCBOUTH MAaTEpHall ITyTEM BBISBICHHS CBS3CH MEXTy KOHKPETHBIM 3HAHHUEM H €ro
npuMmenenueM. Kpome Toro, neiecooOpa3HO HCHOJIB30BaTh TEXHOJOTHIO KOJUIEKTHBHOTO
B3aMMOOOyYeHHusl (TMapHyro paboTy) TpexX BHIOB: CTaTUYECKas Mapa, JWHAMHYECKas Iapa,
BapHalliOHHAsl Tapa; COBMeEMIas ee C TEXHOJOTHed MOIyIbHOro o00ydeHus. BpImoaHuB
IKCIIEPUMEHT, OOydJaromuecs (QOpMYIHPYIOT OOOOIICHHBIC BBIBOJBI IO CEPHH OIBITOB,
UCIIOJIB3YS IPUEMbI AaHATIOTUU U CPABHEHUSI.

CamocrosTenpHas paboTa oOydyaromMXCsi BKIIOYAaeT B ceOs caMmble Pa3sHOOOpa3HbIE
(dbopMbI yueOHOU AEATEeTbHOCTU: BBIMOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplIeHUuEe OhOPMIICHUS
71a00paTOPHBIX pabOT, MOATOTOBKA K NMPAKTHKYyMY, M3y4eHHE OCHOBHOTO W JIOTIOJIHUTEIHLHOTO
MaTepuaiga Mo y4dyeOHMKaM U mocoOusM, YTeHHEe U MpopaboTKa HaydyHOH JHUTepaTyphl B
OoubnMoTeKke, HarMcanue pedepaToB U KypCOBBIX padOT, MOATOTOBKA K KOJUIOKBUYMaM, 3a4eTam,
UTOroBOM arrecranuu.CamocTosTeNnbHas paboTa o0ydaronmxcs JA0KHA ObITH HampaBlieHa Ha
3aKpeIUIeHUs] TEOPETUIECKOTO MaTepraa, U3JI0KEHHOTO TpenoaBareieM, Ha MpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITENIbHOE H3yYeHHE, Ha TOJATOTOBKY K JaOOPAaTOPHBIM 3aHSATHUSM,
BBITTOJIHEHHUE JIOMAITHHUX 33JaHUI U TIOJTOTOBKY K PYOEKHOMY U 3aKIIFOUYUTEIHBHOMY KOHTPOJTIO.
[Tpu npoBeaeHnH pyOeKHOTO U 3aKIIFOUUTEIBHOTO KOHTPOJISI OCHOBHBIMH 33JauaMu, CTOSLTUMHI
nepes; TpenojaBareieM, SBISIOTCS: BBISIBICHHE CTENEHH NPaBHIBHOCTH, 00BbeMa, TITyOWHBI
3HAHWUW, YMEHUH, HaBBIKOB, MOJTYYEHHBIX MIPU U3YUYEHUHU Kypca HAPSAY C BBISBICHHEM CTENEHU
CaMOCTOSITEITbHOCTH B MPUMCHCHHUH TIOJTyICHHBIX 3HAHUN, YMCHHUI U HABBIKOB.

CoBpeMeHHbIE HHTEPAKTUBHBIE CPEICTBA MO3BOJISIOT HKCIEPUMEHTUPOBATH C HOBBHIMHU
dbopmamu koHTpOJs. OOydaronuMes MpeAiaraloTcsl TeCThl M 3a/1a4d B AJIEKTPOHHOM BHJIE, C
aBTOMATHU3HPOBAHHOW CHUCTEMOW MpPOBEpKU. B oTnuyme OT OOBIYHOTO TECTHPOBAHHS TaKOM
CTIOCO0 KOHTPOJISI TO3BOJISIET CTYJIEHTaM B JIF000€ BpeMsl MPOWTH TECT, MPOAHAIU3HPOBATH
OITMOKY U MIPONTH TECT BTOPUYHO.

6 YuedHO-MeTOANUYECKOE 00ecTeueHe CAMOCTOSATEIbHOM PadoThl 00yYalOIMXCS
[Ipencraieno B npuiioxxeHuu 1.



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

8 YueOHO-MeTOAMYecKOe M MHPOPMAIHOHHOE 00ecnevyeHHe JUCIUIIIMHBI (MO1YJIs1)
a) OcHoBHas JIUTEpaTypa:
1. OcuoBbl xumuu: yueonuk / B.I'. Banos, O.H. I'ea. - M.: KYPC: HUILl UH®PA-M, 2014.-

560c.: - (Beicmiee oOpa3oBanume: bakamaBpmar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara 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. Mensinuk, O. P. Mymiuna, O. A. Munrypuna
; Marauroropckuii roc. Texuudeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara obpamenus: 14.02.2021). - MakpooObeKkT. - TeKCT : SJIEKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcubie cuctemsi : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. 3kpa"a. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara obpamenus: 14.02.2021). - MakpooObeKkT. - TeKCT : SJIEKTPOHHBIA. -
Ceenenus noctynssl Takke Ha CD-ROM.

3. Komsana, JI. I'. OKucinTeNbHO-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’7name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara obpamenus: 14.02.2021). - MakpooObekT. - TeKCT : AJIEKTPOHHBIA. -
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. ['. K. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arm. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mata obpamenus: 14.02.2021). - MakpooObekT. - TeKCT : ANEKTPOHHBIN. -
Ceenenus noctynusl Takke Ha CD-ROM.

5. Koposun, H.B. OOmas xummus: yueb. A TEXHUUYECKUX HampaB. U cren. By3oB /H.B.
KopoBun —9-e u3zn., mepepad.- M.: Beicur. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEACTBEHHBIN.

6. Kpartkuii cnpaBouHuk ¢Qusnko-xuMuveckux BenuunH / coct.. H. M. Bapon, A. M.
ITonomapeBa, A. A. PaBuens, 3. H. Tumodeesa; mox pen. A. A. Panens, A. M. I[lonomapeoii. - 10-e
u3., ucnp. u jom. - CII6. : MBan ®@enopos, 2003. - 238 c. : mr. - ISBN 5-8194-0071-2. - Tekcr:
HEINOCPEACTBEHHBIMN.

7. VI3BecTHs BBICIIUX YU€OHBIX 3aBeIeHUN. XUMUS U XUMUYECKasi TEXHOJIOTUSI:



http://znanium.com/bookread2.php?book=421658
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true

Hay4YHO-TexHHuYecKuil xypHai — ISSN 0579-2991.

B) MeToan4yeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX MPOLECCOB: METOAMUYECKUE YKa3aHUS K
na0opaTOpHBIM paboTaM IO AWCHUIUIUHE «XHUMHS» JUIsI 00YyYaromUMXcs BCEX HaIpaBICHHUN
MOJATOTOBKM M CIEUHaIbHOCTEH jaHeBHOW (opmbel  o0yuenuss / O.A. MumnypuHa,
Marnurtoropckuii roc. tTexuudeckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2016. — 11 c. — TekcT : HEMOCPEACTBEHHBIMA.

2. Komsama, JII'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKa3aHUSA JUIA
CaMOCTOSITENIbHOW palboThl MO AMCLUIUIMHE «XUMHS» i1 00ydarolMXCsl BCEX HalpaBIeHUMN
NOJrOTOBKH W cnenuaibHocTed Bcex (opm oOyuenus / JL.I'. Komsna; Marautoropekuii roc.
texuuuyeckuit yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocosa, 2020. — 18 ¢. —
Tekcr : HenocpeACTBEHHBIMN.

3. Komsma, JI.I'. CkopocTh XHMHUYECKMX PEAKIIMd M XHMHYECKOE DPaBHOBECHE:
Mertoanyeckre ykazaHus K JaO0OpaTOpHBIM paboTaM MO0 JUCHUIUIMHE <« XUMHS» s
00yyaromMxcsi BCeX HalpaBJICHHH MOATOTOBKHU U ClielHAIbHOCTEH Beex (opm oOyuenus / JLT.
Komspa, E.B. Tapactok; Marauroropckuii roc. texHmuyeckuii yH-T um. I'. M. Hocosa. —
Marnutoropck : MI'TY um. I'. K. Hocosa, 2020. —8 c. — TekcT : HemocpeACTBEHHBIH.

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

5. Uymnpoga, JI.B. PactBopsl: MeToanyeckas pazpaboTka K JabopaTOpHBIM paboTaM Io
JUCHUILIMHE «XHUMHUSD) JJI1 00Yy4aroIMXCsl BCEX HANpaBICHUN MOATOTOBKH M CIIELUATbHOCTEN
Bcex hopm obyuenus / JI.B. Uynpora, T.M. KynukoBa; MarHUTOropcKHii roc. TEXHUYECKUN YH-T
uMm. I'. . HocoBa. — Marauroropck : MI'TY um. I'. Y. HocoBa, 2020. — 41 c. — Tekcr :
HEINOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopsl: MeTorueckast pa3padoTKa K CaMOCTOATENBHOM paboTe 1o
IUCLUUIUIMHE «XUMHsS» A7 OOYyYarolIMXcs 10 BCEM HANpaBlICHUSIM MOJITOTOBKM U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynpora, D.P. Mymnuna, O.A. Muirypuna,
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 J1abOpaTOpHON
paboTe Mo JUCHUILUIMHE «XUMUS» s 00ydaroluXcsl M0 BCEM HANpaBiICHUSM MOATOTOBKH U
crienanbHOCTAM Beex (opm oOyuenust / JLI. Komsima, JILA. BoapsiH; Marautoropckuii roc.
texandeckuid yH-T uM. I'. UI. HocoBa. — MarauTtoropck : MI'TY um. I'. . Hocoga, 2017. -9 c. —
Tekcr : HenmocpeACTBEHHBIN.

8. Komsima, JI.I'. OkucnuTeNbHO-BOCCTAHOBHUTEIBHBIE PEAKIIH: METOJMUECKUE YKa3aHUs
K JabopaTopHOil paboTe MO AUCHUIUIMHE «XUMHs» A 00ydaroluxcs BCeX HampaBIeHUH
MOJrOTOBKM W crenuaibHocTeil Bcex (opm oOyuenus / JLI. Komsma, E.B. Tapaciok;
Marnuroropckuii roc. tTexuuueckuit yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. K.
Hocoga, 2020. — 10 c. — Tekct : HemoCpeACTBEHHBIH.

9. Konsga, JL.I'. OkuciauTenbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMM U IJIEKTPOXMMUYECKHE
MPOIIECCHI: METOAMYECKasi pa3paboTKa K CaMOCTOSITEIFHON paboTe /Isi 00yJaromUXCsl IO BCEM
HAlpaBJICHUSAM IMOJATOTOBKH W cCHenHanbHOCTSIM Bcex (opm oOyuenus / JL.I. Komsma, E.B.
Tapacrok, 3.P. Mymnnnaa; Marauroropckuii roc. texuudeckuid yH-T uM. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2017. — 41 c. — Tekcr : HenocpecTBEHHBIH.

10. Mumypuna, O.A. DICKTPOXHMMHYECKHE IPOIECChI: METOJWYCCKUE YyKa3aHUsI K
nabopaTopHoil paboTe Mo AUCHUILUIMHE «XUMUS» JUIs 00y4aromuXcs M0 BCEM HaIpaBICHUSM
MOJITOTOBKH U CIIEIMANTBHOCTSIM Bcex Gopm oOyuenust / O.A. Mumypuna, H.M. Poauonosa;
Marnuroropckuii roc. tTexuuueckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.



r) [Iporpammuoe o6ecneuenue u UHTEepHET-pecypceh:

IIporpammHoe obecnieyenne

HanmenoBanne .
o Ne moroBopa Cpok AeicTBUS JIUIICH3UN

MS Windows 7
Professional(mms  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (ms  |[1-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)
MS Office 2007 |, 135 1 17.09.2007 Geccpouno
Professional
FAR Manager CBOOOTHO pacnpocTpaHsIeMoe 0ECCPOUHO

HpO(l)eCCI/IOHaJIbHI)Ie 0a3mbl JAHHBbIX U I/IH(l)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMbBI

HazBanwue xypca

CchUIKa

OnekTpoHHas 0a3a TepUOAMYECKUX W3maHui East

https://dlib.eastview.com/

View Information Services, OO0 «MBUC»

HaLII/IOHaJ'IBHa}I I/IH(I)OpMaI_II/IOHHO-aHaJ'II/ITI/I‘leCKaH
cucrema —  Poccumiicknit  mHgekc — wayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PHI)

ITouckoBass cuctema Axagemus Google (Google
Scholar)

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

WNn¢popmannonHas cucrema - EnuHoe okHO J0CTyma K
UH(POPMALIMOHHBIM pecypcaM

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

d)enepanLHoe ToOCydapCTBEHHOC 6IOL[)K€THO€

yUpeXKICHUE «DenepanbHblit unctutyt|URL: http://www1.fips.ru/
HpOMLIH.IJ'IGHHOfI COOCTBEHHOCTH)

E(;i;ig;ﬁaﬂ Tocynapersennas Oubmmorexa, https://www.rsl.ru/ru/4readers/catalogues/

OnekTpoHHbIe pecypchl 6ubanoreku MI'TY um. I'.1.

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

HocoBa

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUILTHHBI (MOLYJIs1)

MaTepI/IaJ'[BHO-TGXHI/I‘IGCKOG obecrieucHue JUCIIMITIIMHBI BKJIIFOYACT:

YueOHble ayauTOpUU IS TMPOBEIACHUS

3aHATUA  JIEKIIMOHHOTO

THUIIA.

OcHalieHue:

MyJ'IbTHMe,Z[HfIHBIe CpCACTBA XpaHCHUS, IICPEAAYUN U TPCACTABICHUA I/IH(i)OpMaLII/II/I.

VYueOHsie

ayIuTOpUHN

JUIA IMPOBCACHUA

1a00pPaTOPHBIX

3aHATUH, TPYNIOBBIX

WH/IMBUYAJIbHBIX KOHCYJbTAIIUM, TEKYIEro KOHTPOJS M MPOMEXYTOYHOM aTtectanuu. OCHalleHHE:
O6opynoBaHue JUIsl BHIIOJHEHUS J1a0OpaTOPHBIX padOT, XUMUYECKas TIOCy/Aa, peakTuBbl, HarnsaHeie
MaTepuasbl: TAOIHIIbI, CXEMBbI, TITaKaThI.

[Tomemenust st caMocTosTENbHOM paboThl oOydaromuxcs. OcHamenue: [lepcoHanbHBIC
kommbeloTepsl ¢ maketom MS Office, Beixomom B MHTEpHET W ¢ IOCTYNIOM B DIEKTPOHHYIO
nH(pOPMaAITMOHHO-00PA30BATENHHYIO CPEly YHUBEPCHUTETA.

[Tomerienust Anst XpaHeHUsT U NPOPUIAKTHIECKOTO 00CTYKHBaHUS Yy4eOHOTO 000pYIOBaHUS.
Ocnamenue: Crennaxu, cei@bl 1Ji1 XpaHeHHs] y4eOHOro ooopyaoBanus. MIHCTpyMeHTHI U1 peMOHTa
nabopaToOpHOTO 000PYJOBAHUS.
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http://magtu.ru:8085/marcweb2/Default.asp

MMPUJIO)KEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI Pad0ThI 00y4al0IMXCH

CamocrositenbHast pabora oOydaroluxcs MOApa3JeisieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMsl JaOOpPATOPHBIX 3aHATHM, TaK M Ha IJIAHOBBIX KOHCYJbTAllMAX, U HaA
BHEAy/IUTOPHYIO, MPOUCXOMASAIIYI0 BO BpEeMs MOJTOTOBKM CTYACHTaMU OTYETOB IO JIaDOpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUSI IOMAITHUX 3aJaHuM.

AynuTopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCs IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUSA M0 KaXKJAOMY Pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUAIOT TEOPETUUECKNE U IIPAKTUUECKUE
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 OCYIIECTBISICTCS IyTEM
COIIOCTABJICHHUS TMOJIYYEHHBIX PE3yJbTaTOB C ATAJOHHBIMU U MPOTEKAET OueHb ObICTPO. MakcHUManbHOe
KOJIMYECTBO 0AJLIOB B K101 TeMe Kypca — 10.

BapHaHTLI TeMaTHYeCKHUX TeCTOBBIX 3aJaHuM 119 TEKYHIEro KOHTPOJIA
XumMuyeckas TEPMOAUHAMHUKA

B tecrax no teme «XuMuueckas TEpMOJMHAMUKA»: TIEPBbIE IIECTh 3a7aHuil oueHuBarorcs B 0,5
Oama, ceapbmoe — B 1 6asu1, a BOCbMO€, IEBATOE U JECATOe 3aJaHusl — B 2 Oaa.

Teer Ne 1

=

IIpu paccMOTpEHUU XUMHUECKON PeaKLUu cucmema O3HAYaer:

a) HUCXOIHbBIE pEareHThl

0) NPOAYKTHI XUMUYECKOW PEaKINI

B) PEaKLUMOHHBIN COCY]

I') MCXOJHBIE peareHThl U MPOAYKThI PEaKLUU

2. Tlepserii 3aK0H (TIEpBOE HAYAIIO) TEPMOJIMHAMHUKH MAaTEMAaTHIECKU 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
6) K=R/Nj r) AU= Q-W

3. B sk30TepMuueckoil peaxiuu:
a) SHTAJIBIINS PEaKIMOHHOMN cucTeMsl noBeimaercs (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()(PEKThI MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakue u3 mpuBEeICHHBIX PEAKIIHH SBISIOTCS SHAOTEPMUUECKUMU?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K][/M0Jb
06) H,+4/2 0,=H,0, AH = -242 K][x/M0Jb
B) 1/2 N2+ 1/2 0,=NO , AH = 90 K]I>x/moib
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
CTaHJAPTHBIX YCIOBUAX?

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

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

CuO () *+ C (rpagur) = CU () + CO (), mormorunock 22 /I TENI0THI.

DHranbnus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5

6) -200,5 r)735



8. Husa peakmuu  NiO ) + C (pagur) = Ni g + CO (. Ompenenure BO3MOXKHOE HalpaBlICHUE
CaMOIIPOU3BOJILHOTO TEUEHHS pEAaKLIUU IIPU CTaHAAPTHBIX YCIOBUAX U pu Temmeparype 627°C.

BemtectBo AH®95 (KIx/MOB) S%9s (Jx/Momb*K)
NiO -239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBeTe ykaxuTe 3HaueHus dHepruu [ mbOca mpu CTaHIAPTHBIX YCIOBUSAX, IPH 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 SHTPONUS PHU Pa3TI0KEHUN KapOoHaTa KaJIbIHs?
a) YBEIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs I') HE 3HaI0
10. Mannas peakus: 2KClOs (tg) —2KCl (15)+30; (), AH<O MokeT caMOnpon3BOIBHO IPOTEKATh
a) B MPSIMOM HaIpaBJieHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

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

Teer Ne 1

1. Pazpen xumuu, U3y4arouIuil CKOPOCTH U MEXaHU3MbI XUMUYECKUX PEaKIUi, Ha3bIBACTCS
a) XMMHAYecKas TEPMOIMHAMHKA
0) TEPMOXHMHUS
B) XUMHUYECKasi KHHETHKA
2. CKOpOCTh XMMHUYECKOW peakluu — 370 ...
a) BpeMs, 32 KOTOPOE MOJTHOCTBIO PaCXOAYeTCsl OJTHO U3 MCXOTHBIX BEIIECTB
0) M3MEHEeHNEe KOJMYECTBA BEIIECTBA PEareHTOB (WM MPOAYKTOB) PEaKLIUU B €IMHUILY BPEMEHH B
enuHuIEe o0bema
B) KOJIMUECTBO BEILECTBA MPOJYKTOB PEaKIIMK K MOMEHTY OKOHYAaHHUs PEAKLIUU
3. B kakux enuHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakinuu?
a) MOIIb T ¢
0) Oe3pa3zmepHas BeIMYMHA
B) MOJIB”
4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XMMHUECKUX pPEaKLIUi?
a) OT IPUPOJIbI pearupyroLINX BEIIECTB
0) OT TeMneparypsl
B) OT 00BbEMa PEAKIIMOHHOTO CoCya
5. CocrosiHMe XMMUYECKOTO PaBHOBECHUS 00OPAaTUMBIX IMPOLIECCOB KOIMUECTBEHHO XapaKTepU3yeTcs ...
a) paBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) sHeprueil akTUBHU3ALUU
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anuceiBaercs Boipaxenue st ckopoctu peakuuu 4 NO ) + 6 H O =4 NH; () + 5 O, ()
a) V=K[NO]'[H,0] 6) V=Kk[NH3][0,] B)V =k[NOJ*[H,0]°
7. Kak 3anumiercs BeIpakeHHe Ui KOHCTAHTHI paBHOBecus peakiuu A +2 B = C +D?
a) Kp = [C][D] / [A][B]?
6) Kp = [C][D]/[A][B]
8) K = [A][B] %/ [C][D]



8. Kakoii oTpe3ok Ha quarpaMMe MokKa3bIBaeT 3HaUYCHUE TEIIoBoro 3ddekxra peakuuu?
a) l E %

VRN
L/

X0Jl peaKuu

7y
\;

v

v

9. UYt0 MOXHO CKa3aTh O PEaKIUH, U300paKEHHOW Ha TUarpaMmme K Bonpocy 87

a) PK30TEPMHUUECKAs PEaKIUs

0) PHIOTEpMUYECKAsT PEaAKIIHS

B) pEaKIUs ONMUCHIBACT COCTOSIHUE PABHOBECHS
10. PaBHoBecue peakuuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEIIAeTCs BJICBO.

a) MPY MIOHUKCHUH TEMIIEPATYPHI

0) IpH MOBBIILICHUHU TEMIIEPATYPbl

B) TIPY TTOBBIIICHUH JIABJICHHS
11. Ina peakuuu Cy + 2 H 5 () = CH 4 () ipu HEKOTOPOI TemnepaType KOHCTaHTa PABHOBECHS paBHA
0,8. PaBHOBECHAsI KOHIICHTpAIUs BOJOpOia paBHa 1,2 MOJIb/1. BEIYHCITUTE UCXOAHYIO KOHIICHTPAITHIO
BOJIOpOJIA.

a) 1,2

0) 3,5

B) 5,0

PacTBoOpsI

B Tecrax mo Teme «PacTBopb»: mepBOoe 3amaHUE OIECHHMBaeTcs B | Oamr, BTOpoe, TpeThbe,
4eTBEepTOE, MATOE U MIECTOE 3aaHud - B 1,5 Oanna; ceapmMoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 Gama.

Tect Nel

1. s ypaBaenus peakun Cu SO4 + KOH — ... cokpaliieHHOE HOHHOE YPaBHEHHE 3aIUIIETCS B BUJIC
1) 2K* + SO4* = K,S0,
2) Cu*" + S0, + 2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO, + 20H™ = Cu(OH)zl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xsopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO
N1 2)2 3)11 4) 13

4. Tns moxasneHus ruponnsa xjaopuaa xpoma (I11) cnenyer

1) 1o0GaBUTH COJITHYIO KHCIIOTY

2) 100aBUTH IIEIOYb

3) pa30aBUTH PacTBOp BOJOH

4) TMOBBICHTH TEMIIEPATYPY
5. B pazbaBieHHOM pacTBOpe, NMPUTOTOBICHHBIM M3 TUApocyibdara KajdblMs M BOJBI, CyMMa
K03 (HULMEHTOB B ypaBHEHUH HEOOpaTUMOMN AMCCOIMAIIMM PACTBOPEHHOIO BELIECTBA — ATO

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 103151 pAaCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE

1) Maccel BelecTBa K Macce BOJIbI

2) KOJMYECTBAa BEIECTBA K 00bEMY BOJIBI

3) Macchl BellecTBa 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, YTO BOJHBIC PACTBOPHI MHOTHX COJIEH MOTYT MMETh IIEIOYHYIO WU KHUCIYIO Cpeny.
[IpuuuHOii 3TOTO SIBAAETCS ...

1) saexTpoaus coneit

2) IUCTIPOIIOPLIUOHUPOBAHUE CONEH

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 «JlucriepcHbIE CHCTEMBI»: IEPBOE, BTOPOE, TPEThE M UYETBEPTOC 3aJaHHUS
olLieHuBaroTca B 1 Oaiur; mmsIToe U 11ecToe 3aaalus - B 3 Oaja.

Tect Nel

1. Vkaxwure pa3Mepbl 4aCTUI] KOJUIOUIHBIX CUCTEM

1) wmenbme 1 oM

2)  O6ombme 100 M

3) ot 1M g0 100 uM
2. Kakue WOHBI CHOCOOHBI BBI3BATh KOATYJSIMIO KOJUIOMIA, YACTHIBI KOTOPOTO HMEIOT
MIOJIOYKUTEILHBIN 3apsi?

1) KaTuoHBI

2)  aHUOHBI

3)  TOJIApHBIC MOJICKYJT
3. Jlmst Kakoro AIIEKTPOJIMTA TOPOT KOAryJISIIUU KOJUIOUIA C MOJIOKHUTENBHO 3apsDKCHHON YacTHIIeH
JOJDKEH OBITh HAMMEHBIITNM?

1)  xmopua Kanus

2) cynbdar Kanus

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

1)  xuopun xenesa (111)

2) Boja

3)  TUAPOKCHU] KaJus
5.  IIpu B3ammopeiicteun 20 min 0,001H nutpara csunma (1) ¢ 10 mn 0,02H cynbdara xamus
oOpasyercst 305b cynab(dara cBuHna (ll). K kakomy »jexkTpomy TOKHBI MEpPEeMEIaThCsl YaCTHUIIbI
JMCTIEPCHOM (ha3bl MpH IeKTpoIn3e?

1) HaxomaTcs B COCTOSHHU TUHAMHUYECKOTO PAaBHOBECHSI

2) K Karomy

3) K aHomy



6. B nBe xon0b1 HamuTO 1Mo 50 MIT 307151 THAPOKCH A Kese3a. [|jist Toro 4ToObl BBI3BATh KOATYIISIIHIO
30114 moTpedoBasioch 100aBUTh: B epByto — 5,3 M 1H pactBopa xmopuna kanus; B Ipyryto — 18,7 mu
0,001H pactBopa docdara HaTpusi. Berancaute mopor Koaryisiud Kaxaoro dJIEKTPOJIUTA.

OKHCINTENBLHO-BOCCTAHOBUTEIbHbBIE NMpouecCChl

B Tecrax mo Teme «OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC 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. OxucauTenb — 3TO aTOM, MOJIEKYJa WJIU UOH, KOTOPBIH ...
1) YBEJIMUYUBAET CBOIO CTEIIEHb OKUCIICHUS
2) MPUHUMAET HJIEKTPOHBI
3) OTJAET CBOU DJIEKTPOHBI
2. IIpouiecc BOCCTaHOBJIEHMSI UMEET MECTO B ClIydae, KOT/a ...
1) HEUTpPaJIbHBIE ATOMBI IIPEBPAILAIOTCA B ITOJIOKUTEIbHO-3aPKEHHBIE HOHBI
2) MIOJIOKUTEIIBHBIN 3apsii HOHA YMEHbBIIIAETCS
3) OTpHULATENIbHBIN 3aps]] MOHA YBEIUYUBACTCS
3. U3 npencraBieHHbIX HUXeE peakuuii kK OBP nucnponopuyroHupoBaHus NPUHALJIEKHUT ...
1) S + 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBHUTEIISIM OTHOCSTCS ...
1)  Mertauibl, BOAOPO, YIIEPOT
2)  aKTUBHBIC HEMETAJLIBI
3)  DyIEMEHTHI, HaXOMAIINECS B CPETHEH YaCTH TIEPHOANICCKON CHCTEMBI
5. CreneHn OKUCTICHHUS KACIOPO/A a) B BOJIE U 0) B TIEPOKCU/IE BOAOPOAA COOTBETCTBEHHO PABHHI ...
1) a)-2;06)-2
2) a)—2;0)+2
3) a)-20-1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCIIOHN cpefie, BOCCTAaHABJIUBAETCSA JO ...
1)  karnona Mn?*
2)  wmanrasar-mona MnO,”
3)  oxkcuma maprania (1) MnO
7. B peakuuu, nporekaromieir mo cxeme Cr,S3 + KNO; > K,CrO4 + K;SO4 + NO okucienuto
MIOJIBEPTAIOTCS CIIETYIOIIUE HIIEMEHTHI ...
1) asorucepa
2)  cepaH XpoMm
3)  XpoMm u a30T
8. Cymma k03¢ GHUIMEHTOB B peaKkIiy, TPHUBEICHHON B Bonpoce Ne 7 paBHa ...

1) 26 2)18 3)35
9. CymMma ko3 dunmenton B peakipin 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
OIICHUBAIOTCS B 1 0ajut; TpeThe M YeTBepTOe 3aanus— B 1,5 Oaiia; mecToe u ceIbMoe — B
2 Gamna.

Tect Nel
1. DNEeKTPOAHBIA MOTEHITUAT ONIPEACIISIOT TI0 YPABHEHHUIO ...
1) Hepucra



2) Menneneesa-Kianeiipona

3) Bonbimana

4) Appennyca
2. Paccunraiite DJIC ranbBanmdeckoro sjiementa MgIMgSO,||CuSO4Cu mpu cranmapTHBIX
YCIIOBHSIX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakwue npoaykTsl 00pa3yroTcsi Ha KaToJe MPH AJISKTPOJIM3E pacTBOpa HUTpara cepedpa?

1) BOZOPO/T

2) cepedpo

3) a30THas KUCJIOTa

4) KHCJIOPO/I
4. VYkaxkure cymmy K03 (OHUIIMEHTOB B ypaBHEHHUH SJICKTpon3a pactBopa Hurparta meau (11)

1) 12

2) 11

3) 10

4) 8
5. Kakas ¥W3 TOpPUBEICHHBIX  OKHUCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX  PEAKIHMHA  MPOTEKACT
CaMOTMPOM3BOJILHO B IIPSIMOM HarpaBICHUU?

1). FeSO4 + Cu —...

2) CuSOq4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
6. Bpruuciiute maccy LMHKA, TOJIYYSHHOTO TMPH 3JICKTpoiu3e Cyibdara IUHKA, KOTOPBIN
npoBoAuK B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1:10%

2) 0,05

3) 0,013

4) 6,7-107°
7. [TpuBenuTe CXEMBbI DJJICKTPOAHBIX MPOIECCOB M MOJIEKYISIPHOE YpaBHEHHE pEaKIIHH,

NPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKON KOppo3uH TanbBaHomapel Zn|Mg B cepHokucion cpene. B
OTBETE YKOXKUTE CyMMY KO3(PPHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

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

BueaynuTopHas camocTosATesbHAasA paboTa OOYJAIOIMIMXCA OCYIIECTBISETCS B BHIC
M3yUYEHHs JUTEPATyphl MO COOTBETCTBYIONIEMY pa3lielly ¢ MpopabOTKOW Marepuaia; opopMIICHHS
OTYETOB M0 JJaOOPaTOPHBIM pabOoTaM U BBIOIHEHUS JOMAIIHUX 3aJjaHUH.

BapuaHThl TeMaTHYECKHX JOMAIIHUX 3aJaHMIi VISl BHEAYZUTOPHOM CaMOCTOSTEILHOI PadoThI
CTY/IeHTOB 110 TeMaM

Jlomaninee 3aganue Ne 1
1o TeMe «XHMHYECKasi TEPMOJIMHAMHUKA)

B nomarHem 3amaHuu 1o TeMe «XuMudeckas TepMOJUHAMUKAY: TIepBasi 3a/1aya OIICHUBAETCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oas.



3agaya Nel
Hus peakumn CHy ) + CO; (n = 2 CO ) + 2 Hy () ompenenure BO3MOKHOE HalpaBlICHHE

CaMOIIPOU3BOJILHOTO T€YEHHUS PEAKIIMU MPHU CTAHJAPTHBIX YCIOBUAX U Mpu Temneparype T = 927 oc,
eclii TerIoBoi 3((eKT peakuu 10 3aJaHHOW TeMIIepaTyphl HE U3MEHHUTCS. Y KOKUTE: a) BBIICTISACTCS
WIM TOIJIOUIaeTcs JHEPrus B XOJ€ peakuuu; 0) NPUUYMHY HAWICHHOTO HM3MEHEHHS SHTPOIHH.
PaccuuraiiTe TemiepaTypy Hadajna peakLyH.

3agaya Ne2

Beruncnure temnosoit 3¢ ekt peakuuu: CaCy o + 2 HoO(ry = Ca(OH); () + CoH; (), mONB3YsICh
CTaHJIAPTHBIMU TEIJIOTaMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIJIOThI BBIACIUTCS WIN
MOTJIOTUTCS TP oOpa3oBanuu 2,24 1 CoHy?

3ajaua Ne3

[To TepMOXUMUYECKUM YPAaBHEHUSIM paccuuTaiiTe TeraoBor 3pGeKT peakiuu:
Hy ) + CO2 ) = CO () + H2 O(r). TepmoxuMudeckue ypaBHEHUS:

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

6) 2CO ) + 02 Sl 2 C02 () AH = '566,2 KI[)K

Jlomainnee 3aganue No 2
10 TeMe «XHMHYECKAsi KHHETHKA»

B ngomamiHem 3aiaHuu 1Mo TeMe «XHMHYECKas KMHETHKa»: IepBas 3ajada oleHUBaeTcs B 1,5
Oamta; Bropast — B 0,5 Gaia; TpeThs, 4eTBepTas u rsaras — B 1 6ayr.

3azmaya Nel
Peakuus nporekaer nmo ypaBHeHuio: Os ) ¥2 CO y = 2 CO; (. HauvanbHple KOHLIEHTpanuu

pearupyromux BemiectB paBHbL: [O2] = 1,2 mone/i, [COJ= 0,8 Mosb/1. Bo ckoIbKO pa3 m3MEHUTCS
CKOpOCTh mpsAMOW peakuuu, korga mnpopearupyeT 30% CO? Bo CkoIBKO pa3 U3MEHSATCA CKOPOCTH
MIPUMOI ¥ OOpaTHOW peaklvM, €U YBEIIMUUTh JaBJICHUE B CUCTEME B J1Ba pa3a?

3amaua Ne2

[Tpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNACT B peakuuio 3a 20MHH.
Paccuuraiite Bpems, mpu KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYNHT B PEAKIMIO MPH
temmeparype 200 °C, eciu TemmepaTypHsiii K03(hQHIHEHT CKOPOCTH Peakiuy paBeH 2. Bo cKOIBKO
pa3 UBMEHUTCS TIPU ITOM CKOPOCTh peakiuu?

3amaga Ne3

Haiinute HauanpHbIe KOHIIEHTPALIMU UCXOAHBIX BEUIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIIHH:
Fe (7 + H20 ) = FeO () + Ha (1), €cnim paBHOBECHBIE KOHLIEHTPALMU PEATUPYIOIHUX BEIIECTB PABHBI:
[H20]=0,3momb/71, [Hz] = 0,4 Momnb/m.

3anaya Ned

Jsa peakuuonnoi cucremsl: CO y + HoO ) = COz (yy + Hy (7 HadanbHbIE KOHIIEHTPALUU
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mmons/n. OnpenenuTe KOHIIEHTPAIIMH BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3ajmaya NeS

BripaszuTte yepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHThI PABHOBECHS CIEIYIOUINX PEaKI[Hil:

Nz(r) +3 Hz(r) =2 NH3(F), AH = -92,2 KI[)K;
COz(r) +C (= 2 CO(F), AH =+160,5 x/Ix;
CO(F) + Hzo(r) =CO, o T Hz(r), AH =-41,1 k]I x.

YKakuTe HanpaBlIeHUE CMEIIECHUS XUMUYECKOTO PABHOBECHS ATHX PEAKIUi: a) IPU MOHMKCHUU
TEMIIEPaTyphl, €CIM JaBJCHHE ITOCTOSHHO, O) NpW TIOBBIIICHWH MJaBIICHUS, €CIH TeMIlepaTrypa
MOCTOSTHHA.

Jomamnee 3axanue Ne 3
no reme «PacrBopbn»

B nmomammnem 3amanum mo Teme «PacTBOphI»: TepBas, BTOpas, TPEThd W TATas 3aJadu
otieHuBaercs B 1 Oam; yerBepTas u mectas — B 0,5 Oana.



3agava Nel

B xakom o6beMe BobI cieayet pactBoputh 1351 SnCly mist monydyenus 3M pactBopa xjopuaa
onoBa (Il) ¢ mmotHOCTRIO P = 1,405 1/MI?

PaccuuraiiTe: a) MaccoByl JOJIO0 BeIIECTBA B pacTBOpe; 0) MOJSPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTD; T') TUTP; 1) MOJIBHYIO JIOJIIO BELIECTBA B PaCTBOPE.

3agaya Ne2

3akoHunTe MOJICKYJIAPHBIC W  HAIMMIIHUTC COKPAIICHHLIC HWOHHBIC YPABHCHUA peaKuHﬁ
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe 110 ABa MOJICKYJIAPHBIX YPABHCHUA peaKuHﬁ K CJICAYIOIIMM MOHHBIM:

Ba®" + CrO4* — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H' — Zn*" +H,S

3amaua Ned
Boruncnute pH 0,05M pactBopa cepHOI KUCITIOTHI.

3amaya NeS

Kakue u3 ciemyrommx coseit moasepratorcs ruaponnsy: NaSiOs. Cu(NOs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a cOOTBETCTBYroUMX coneil. Kakoe 3Hauenue pH (<
win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3T0ro
COEIMHEHMUSL.

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTETHLHO-BOCCTAHOBUTEIbHBIE MPOIECChD

B nomamnem 3amanun mo Teme «OKHCIUTETHbHO-BOCCTAHOBUTENIBHBIC MPOIECCHI): TepBas
3a/ava orieHuBaetcs B 1,5 6anna; BTopas — B 2,5 6amna; Tpetbst — B 1 6a.

3amayga Nel

[TonGepute KOA(PPUIMEHTHI B ypaBHEHUSX OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHi.
VYKaxuTe TUIl KaKI0N peaklvu.

Paccumraiite 5SJEKTPOABMKYIIYI0 CHJy W OIPEAECIUTE HAMNpaBICHUE CaMOIPOU3BOJBHOTO
MPOTEKAaHUs MEPBOM pPEaKIMU MPU CTAHJAPTHBIX YCIOBUSX, HCIOJIB3YS 3HAYEHUS OKHCIUTEIBHO-
BOCCTAaHOBHUTEIILHBIX TOTEHITHAJIOB:

HJ + HsPOs, — 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 + HQO

KBrO — O, + KBr

3amaga No2

CocraBbTe ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN:

KMnO4 + NaNO, + H,O0 —

NaCrO, + H,0, + NaOH —

Bi(OH)3 + NaS,05 + NaOH —

Bi,O; + C —



Mg + HNOs; (ass) —

3amaua Ne3

Janbl 1Be okucnutenbHo-BoccTtaHoBuTenbHbIe mapbl: KNO,;, KNOjz; u Pb(NOgz),;, PbO..
[Tonb3ysick TaOnuiel CTAaHAAPTHBIX OKHCIHUTEIHHO-BOCCTAHOBUTEIHHBIX TOTEHIIUAIOB, COCTABHTE
ypaBHEHHE BO3MOXHOH peakiuu B ykazanHou cpeae (HNOs3). Paccuumraiite 3HaueHue
3JIEKTPOJBHKYILEH CUIIbI PEAKIIUH.

JlomaniHee 3aganue Ne 5
1o TeMe «JIeKTPOXUMHUYECKHE CHCTEMbI»

B nmomaminem 3amanuu o TeMe «JIeKTPOXUMUYECKUE CUCTEMBI»: TIepBas 3a/1aya OlICHUBACTCS B
1 6amr; BTOopas — B 1,5 O6ayna; Tpethbst — B 2,5 Oasna.

3amaga Nel
CocraBbTe JJIEKTPOHHO-UOHHBIE YpPABHEHUS OJEKTPOJHBIX TMPOIECCOB U  MOJEKYJISPHOE

ypaBHEHHE TOKOOOpa3yloleld peakiuy, NpOoTeKaroIel mnpu padoTe raabBaHMYECKOTO >JIEMEHTA
Co/Co(NOs3); // AI(NOg3)s/Al. Paccuunraiite DJIC (E) rajpBaHHYECKOT0 3JIEMEHTA MPHU CTAHAAPTHBIX
YCIOBUSIX.

[IpuHsiB MOTEHIIMAT aHOJA DPABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTAUTE KOHIEHTPAIUIO
KaTHOHOB MeTa/lla B KaTOJAHOM pacTBope, mpu Kotopoil DJIC raabBaHMUECKOro JJIEeMEHTa
ymenbiuutes Ha 0,02B.

3amaga No2

[IpuBenuTe CXEMBI JJCKTPOAHBIX TPOIECCOB M  MOJCKYISPHBIC YPAaBHCHHS PEaKIIHiA,
MIPOTEKAIOIIUX [IPH SJIEKTPOXMUMUYECKON Koppo3uu ranbanomapsl Co/Ni: a) B kucioii cpeae; 6) BO
BJIQYKHOM BO3/yXe€.

Omnpenenure yObUTb Macchl aHOJA MPU KOPPO3UH B KHUCHOW cpeae 3a 20 MUH, €ClIM CKOPOCTh
koppo3uu cocrasuia 0,01 r/4.

3amaya Ne3

CocraBbTe 3JIEKTPOHHO-UOHHBIE YPAaBHEHUS JJIEKTPOIHBIX MPOLECCOB (aHOJ HWHEPTHBIA) H
MOJIEKYJISIPHOE YpaBHEHHE PEAKIUH, POUCXOIAIICH MPHU 3IIEKTPOTU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Beruucnute (akTtuyeckoe KOJWYECTBO MeETajla, MOJYYEeHHOTO Ha KaTOJIE TPHU DJICKTPOJIU3E
Co(NO3),, eciu 37eKTpOIIK3 TPOBOAMWIN B TeueHHH | 4. BeIX0oa MeTaia mo ToKy cocTaBui 85%.

YKakuTe BO3MOKHBIC TPHYNHBI YMEHBIIICHUS BBIXO/a METaJlIa TI0O CPABHEHHIO C PACUCTHBIM.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYecKas TEPMOANHAMHKA)

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: TOHITHE CUCTEMBI, BUJIBI CHCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Padora. Terutora.

[TepBblii 3aKOH TEPMOJAMHAMUKHU (BBIBOJ).

OHTaNBNUA KaK (YHKLHUSA COCTOSHUS CUCTEMbI. DHTAbIN 00pa30BaHMs BELIECTBA.
TeroBoit >@dext xumuueckoil peakuuu. DakTopbl, BIMSIONIME HA TEIUIOBOH 3(deKT
XUMHUYECKOHN pPEaKIINH.

7.  Tepmoxumus. 3axoH ['ecca.

8.  CneacrtBus u3 3akoHa ['ecca.

9.  DHTrpomus KaK GyHKIUS COCTOSHUS CHCTEMBI.

10. Bropoii 3aKOH TePMOAMHAMUKH.

11. Tperuii 3aK0H TEPMOTUHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMOpOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

Sk~ wdE

KOHTpOJII)Hble BOIIPOCHI MO TEME «XuMuuyeckass KHHETHKA»



Xumunyeckasi KuHeTuka. CKOpoCTh XMMUUYECKOM peaklii U METO/bI €€ PEryJIMpOBaHUS.
BrusiHre KOHIIEHTpAIMK Ha CKOPOCTh XMMHYECKOW peaKIiy (3aKOH JCHCTBYIOIINX Macce).
Bnusiaue Temneparypsl Ha CKOPOCTh XUMHUYeckor peakuuu. [Ipasuno Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexoIHOro KOMILIEKCa. DHEpreTuYecKas JuarpamMmma.

KpuBas MaxkcBemia — bonsiimana. DHepreTudeckuii 6apnep.

Karanutruueckue cucTemsl.

Bnusgnaue kaTtanu3aropa Ha CKOPOCTb XUMHYECKOM pEaKIiH.

0. T'OoMOreHHBII U reTepOreHHbII KaTains.

11. KomnebaTenpHbIC pEaKIIUH.

12. Xwumnueckoe paBHoBecre. OOpaTuMblie U HEOOpATUMBIE PEAKIINH.

13. KoHcTraHTa XMUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenue xummnueckoro pasHosecus. [lpunnun Jle-Illarense.

15. BuwusHHe KOHLEHTpPALWH, 1aBICHUS U TEMIIEPaTypBhI.

16. ®da3oBble paBHOBECHSI.

17. ®da3oBble 1UarpaMMsl 1151 OJHOKOMIIOHEHTHBIX CUCTEM.

RO NGOk wDNE

KontpouabHbie Bonpocsl o Teme «PacTBopbby

1. Tlousarue pactBopa. PacTBopuMoOCTh BelecTBa. PactBopuMocTsh rasa.
2. PactBopbel. CrocoObl BBIpOKEHHUS KOHIICHTPAIMU pPACTBOPOB (MaccoBas OIS, MOJISIpHAs
KOHIIEHTpAIlMs1, MOJISIPHAs KOHLEHTPALIKs SKBUBAJICHTA, MOJIbHAS JIOJIS, TUTP).

3. KommuraruBHbIe CBOKWCTBA PacTBOPOB. M neanbHbIil pacTBOpP.

4.  3axonsl Payns: | (Tonomerpuueckuit) u |l (30yIMOCKONUYECKH U KPUOCKOIIUYECKUI).

5. Ocmoc. OcMmoTuyeckoe napienue. Cxema ocMOMeTpa.

6. KuciorHo-oCHOBHbBIE B3aUMO/ICHCTBHUS BEIIECTB.

7. HVoHHas Teopusi KUCIOT U OCHOBaHUU AppeHunyca. OCHOBHBIC MOHSITHS M TMOJOXKEHHUS TEOPUHU
Appenuyca.

8.  Jluccommarusi KHCJIOT, OCHOBAaHUH M COJEH C TOYKH 3pEHUS WOHHOH Teopwu AppeHHmyca
(mpumepsl).

9.  Crenens gucconuarnuu. CHIBHBIC U CIIA0BIC JIEKTPOIUTHI.

10. duccoumanus cnadbix snekTponnToB. KoHcTaHTa Arcconmaum.

11. 3akon pazbaBnenusi OcTBaib/a.

12. Peakuuu HOHHOTO OOMEHA MEXAY JIEKTPOJIUTAMHU (Ha MpUMepe peakuuii o0pa3oBaHus ci1aboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

13. TIpousBeneHue pacTBOPUMOCTH.

14. VouHoe npousBeneHHE BOAbl. BoIOpOAHBIN U THAPOKCUIIBHBIN MOKA3aTENH.

15. Tunponus coneil. Tumsl ruapoIn3a coye.

16. KonmuecTBeHHBIE XapaKTEPUCTUKHU TPOIIECCa THAPOIH3a.

17. ®axTopsl, BIUSIOIINE HA MIPOLIECC THAPOIIN3A.

KOHTpOJILHLIe BOIIPOCHI 110 TEME «I[ncnepcnble CUCTEMBbBD)

I'ereporennsie cmecu. JlucniepcHble CUCTEMBI.

HucnepcHocTth. Kimaccudukanum 1ucrnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInodguisHbe 1 110()OOHBIE KOJTOUIBI.
CrniocoOblI MostydeHus KOJUTOUIHBIX PACTBOPOB.

CtpoeHre KOJTOUTHBIX YacTHLl.

IIpaBuno ®dasuca — [leckona.

Y CcTONYMBOCTD KOMIOUAHBIX cucTeM. CTaOMIN3aTOPHhI.
Koarymsiuust nuo@uiibHbIX U JTHO0GOOHBIX KOJTOUIOB.
CenumeHTanus KOJIOUIOB.

CoNoUA~AWNE



10.
11.
12.
13.

N~ wWNE

agrwdE

Koarynmsanuus KoJmonaHbIX pacTBOPOB AIEKTPOIUTAMMU.
[TpaBuno Ulynsue — [Napau. Koarynupyromas ciocoOHOCTb.
Ontuyeckre CBOMCTBA KOJUIOUIHBIX PACTBOPOB.
DNEeKTpUUECKHE CBOICTBA KOJUIOUHBIX PACTBOPOB.

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OCHOBHBIE TOHATHS TEOPUHU OKHUCIUTEIIBHO-BOCCTAHOBUTEIILHBIX PEAKIUM.
OKHUCIINTEIFHO-BOCCTAHOBHUTEIIBHEIC CBOMCTBA BEIIIECTB.

Baxxwueiiine oOKUCINTENIN 1 BOCCTAHOBUTEIIH.

THIIBI OKMCIIUTEIEHO-BOCCTAHOBUTENBHBIX PEAKIIUN (TIPHUMEPHI).
OKHCIUTEIBHO-BOCCTAHOBUTCIBHBIN IIOTCHITHAIL.

VYpaBuenue HepHcra.

CocraBiieHUe OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.
HanpaBnenue oKMCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KoHTpoJibHbIE BONPOCHI 110 TeMe «DIeKTPOXUMUYECKHE CUCTEMbD

DIIeKTPpOXUMHUYECKHE cucTeMbl. Kimaccuukanus 3JIeKTPOXUMHUYECKHX TTPOIIECCOB.
DIEKTPOXUMHUYECKHE MTPOLIECCHI, TPOTEKAIOIIUE HA TPAHULIE pa3jiena «MeTajll — pacTBOPY.
I"anpBann4eckuii 35emMeHT Jdanusmsa — SIkoowu.

DIIEKTPOABMKYIAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3MepeHnne SIEKTPOIHBIX MOTEHIUAIOB. Psii  CTaHAApTHBIX HJIEKTPOAHBIX IMOTEHIIMAIOB.

CBOI/ICTBa MCTAJIJIOB B COOTBETCTBUU C UX ITOJIOKCHHUEM B PAY HaHpﬂ)KeHI/II/I

6. YpaBuenue HepHcra.

7. DnexTpoau3 paciiaBoB U pacTBOpOB. KaToaHble U aHOIHBIE POLIECCHI.
8.  OObenunenHsbi 3akoH Papazes. Boixoq mo Toky.

9.  Koppo3sus meramioB. Kinaccudukaius KOppo3MOHHBIX TPOIECCOB.

10. Xwumwudeckass KOppo3wus.

11. DOnexTpoxumuyeckas KOppo3us. AHOJHOE OKHCIEHHE METaula U KaTOJHOE BOCCTAHOBJICHHE
OKHCITUTEJI.

12. TIpumepsl KOPPO3UHU B KUCIIOH Cpejie B aTMOC(EPHOI KOPPO3HH.

13. CkopocTh KOppO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3ammuTHBIC TOKPHITHSL.

16. DNeKTpOXHMMHYECKUE CTIOCOOBI 3aIUTHI OT KOPPO3HH METAJIOB.

17. Xwumudeckue UCTOYHUKHU TOKa. ['allbBaHMUECKUN HIIEMEHT.

18. XumHUYecKne HCTOYHUKHU TOKA. AKKYMYJISITOPHI.

19. Xwumuueckue UCTOYHUKU TOKA. TOTIIMBHBIE SJIEMEHTHI.



IMPUJIOKEHUE 2

7. OeHOYHbBbIE CPeACTBA /IJIsl NPOBEJEHUS MPOMEKYTOYHOMH aTTeCcTAluU
HpOMe)KYTO‘-IHaSI aTTeCcranui UMECT OCJIbIO OIpCACIINTh CTCIICHDb JOCTHIXKCHUA
3aIIaHUPOBAHHBIX PE3YJIbTATOB O0YUEHUS MO JUCIHUILIMHE 32 ONpeIeTICHHbIN Mepruo1 00ydeHus.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHON aTTeCTAINH:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

OIIK-3: Cnoco0OeH MpUMEHSATh COOTBETCTBYIOIIMK (PU3MKO-MAaTeMAaTHUECKU ammapaT, METOABl aHAIKW3a M MOJEIMPOBAaHUS, TEOPETUYECKOTO U
9KCHEPUMEHTAIBHOIO UCCIIEJOBAHUS NIPU PEIIEHUH TPO(eCCUOHAIBHBIX 3a1a4

OIIK-3.1

Hcnonp3dyer Mertonbl aHamusza U
MOJEIUMPOBAaHKUS  [PU  PELICHUU
npodeccrnoHalIbHbBIX 3az1ady,

MOJCIIMPOBAHUU U MMPOCKTUPOBAHUU
OHCProCUCTEM

Hepeqenb meopemu4ecKux 60npocoe

1. OCHOBHBIE METO/IbI XUMHUECKOI'0 aHAJIN3A.
2. OcHoBHBIE IPUOOPHI U 000PYIOBAHUE JUIsI XUMHUYECKOI'O aHAJIN3a BELLECTB.
3. Metoauku npoBeaeHus onbIToB. [IpaBuia TeXHUKH O€30MaCHOCTH.

Ilpakmuueckue 3a0anus:

1. JJna peakuuu CHy () + CO; () = 2 CO () + 2 Hy (1) onpenenure BO3MOKHOE HAIlpaBJICHUE
CaMOIIPOM3BOJIBHOTO TEUYEHHS] peakUWy MpU CTAaHJIAPTHBIX YCIOBUSX W mpu  Temieparype T
=927°C, eciu TemwoBoii 3¢ dexT peakuu 10 3alaHHON TeMIepaTyphl HE U3MEHUTCS. Y KaXHUTE: a)
BBIJIETISIETCSl WM TOTJIOUIAETCS 3HEPIrHsl B XOJA€ peakuuu; 0) NpUYMHY HAWJEHHOTO WU3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Bripa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PAaBHOBECUS CIEAYIOIIUX PEaKIMM
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHHUE CMELICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKLui: a) PU MOHMWKEHUU TEMIIEpaTyphl, €CIU JaBJICHUE MMOCTOSHHO; 0) mpu
MOBBIIIEHUH JJaBJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

3. CKOJIBbKO MWITHIIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C TJIOTHOCTHIO 1,84 r/mi
notpedyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakue wu3 crnepyromux coned moxaseprarorcs rujaponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBpTe MOHHBIE M MOJIEKYJSIPDHBIE YPAaBHEHHUS T'MAPOJM3a COOTBETCTBYOHIMX cosiel. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 3omb ruapokcuaa Maraus nonydeH myrem cmemmBanus 0,02 1 0,01H. pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsa 9acTUI] TOJYYEHHOTO 30JI1 W HAIUIIATE
(bopMyity ero MULEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CHIIy U ONPEIEINTE HAlpaBICHHE CaMOIIPOU3BOJIBHOTO
MPOTEKaHUs pEeakUUu TMpU CTAHJAPTHBIX YCIOBUSAX, HCIONb3ySd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTAaHOBUTENLHEIX noTeHuanos HJ + H;PO, — J, + H3PO3; + H,0.

7. TlpuBeauTe cxXeMbl 3JEKTPOJHBIX MPOLECCOB M MOJEKYJISpPHbIE YPaBHEHUS pEaKlIUid,
NPOTEKAIOIINX IPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl 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 coctapuia 0,01 r/4.




Kon Nuaukatop AoCTHXEHUS
OneHoyHbIe CpeaCcTBa
WHJUKaTOpa KOMITETCHIIUHT
8. CocraBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHHSI AJIEKTPOJAHBIX MPOLECCOB (aHO MHEPTHBIN) U
MOJICKYJISIPHOE YpaBHEHHE peakIUH, MNpouCcXoismeld npu osnekrponuze pactBopa CoSOq,
Bbruncnute (QaxkTuueckoe KOJMYECTBO MeTallla, IOJIYy4eHHOTO Ha Karoie MpH DIEKTPOIH3e
Co(NOg)2, eciau 37€KTpOIU3 MPOBOAMIN B TedeHUU | 4. Beixoa meramia mo Toky cocraBui 85%.
VYkaxxuTe BO3MOXKHbIE TPUUMHBI YMEHbILIEHUS BbIX0/1a METaJlJIa 110 CPABHEHUIO C PACUETHBIM.
9. IlpoBecTu aHanu3 BAMSHUSA KOHIIEHTPALMU HA CKOPOCTh XUMHUUYECKOM peakiuu
Na,S,03 + H,SO4 = S + SO, + NaSO4 + H,O mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn
00pabOTKy TOJYYEHHBIX JaHHBIX C HCHOJB30BAHMEM COBPEMEHHBIX HWH(POPMAIMOHHBIX
TEXHOJIOTHil. Pe3yabpTaThl ONTOB MPEACTaBUTh B BUJIE TAOIHIIBI 1.
Tabmuna 1
Howmep O06bem, Mt Konuenrpauus Bpewms CxopocTb
onbiTa | NaS,03 H,O H,SO4 Na,S;03, 10? | mnosienns peaKiuu, 10,
MOJTB/JT MYTH, C !
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
[To nanHbIM TabMUIBI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIUU
THOCYNb(aTa HATpUs, OTIOKHB Ha ocu adcuucc koHueHTparmio NapS;Os, a Ha ocu opawHAT —
CKOPOCTb PEaKIINH.
Crienatb BBIBOJI O 3aBUCUMOCTH CKOPOCTH peaKlMU OT KOHIEHTPAllu THOCYIb(aTa HaTpusl.
OIIK-3.2 Cnocoben MPUMEHSTh Ilepeuenv meopemuueckux 60npocos:
COOTBETCTBYIOIINH ¢busuko- | 1. OCHOBBl XMMHYECKOH TEPMOJWHAMUKH: CHUCTEMA, TEPMOJUHAMHYECKHE IapaMeTphl
MaTeMaTUYeCKHil  ammapaT  TpH | CHCTeMbl, DYHKIIMH COCTOSHUS CUCTEeMBI. [1epBhIif 3aKOH TEPMOIMHAMHUKH.
TEOPETUYECKOM ul2. OHepreTuka XMMHUYECKHUX IIPOLIECCOB.
IKCIIEPUMEHTATBHOM HCCIIE0OBaHUH | 3. OHranbnus. 3akoH ['ecca u ciencTBUs U3 HEro.
B peleHnu 3ajay | 4. OHntponus. YpasHeHue bonbliMana. BTopoii u TpeTuii 3aKOHbI TEPMOJUHAMUKH.
HEPTOCOEPEIKECHUS S. Oneprus [ m60ca. HampaBieHus: XUMUYECKHX TIPOIECCOB.
6.

XyUMHU4YeCcKass KMHETHKA. CKOpOCTB XUMHYECKOMN pCaKkIuu. CpCIlHﬂﬂ U UCTUHHAA CKOPOCTU
PCaKIuu. Kunernueckas KpuBasi.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

7 CKopocCThb peakiii U METO/IbI €€ PeryIMpPOBAHHUS.

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

9 DOHeprus akTUBALMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

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

11. KaranuzaTopsl U KaTaJUTUYECKUE CUCTEMBI. [ eTeporeHHbli KaTanus.

12. Xumndeckoe paBHoBecue. KoHCTaHTa XUMHYECKOTO paBHOBECHSL.

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

14. PactBopbl. CrtocoObI BBIpaKCHHSI KOHIICHTPAIIUN PACTBOPOB.

15. PactBopb! snekTponauToB. CTeneHb U KOHCTaHTa MEKTPOIUTHYECKOM TUCCOIMAalUU. 3aKOH
pazbaBnienust OcTBasibaA.

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

17. PactBopumocTs. IlpousBeneHue pacTBOpUMOCTH. YCIOBHE OOpa3OBaHMsI M PACTBOPEHUS
0CaJIKOB.

18. Huccounanusa Boasl. MoHHOE npousBeaeHue Boasl. pH.

19. I'unponus coneil. CTeneHp U KOHCTaHTa TUIPOJIH3a.

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

21. CTpoeHue KOJIOUIHBIX YaCTHII.

22. Koarynsmust KoJTOMIHBIX pacTBOPOB.

23. OKHCTUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBa BemiecTB. Knaccudukaiusi OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHA.

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

25. lManpBarmveckwmii amement Jlanusmsa Axkoou.

26. DNEeKTPOXUMHUYECKUE CUCTEMBI: SJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 3nekTponsa.

27. DneKTponu3. AHOJHBIA M KaTOJHBIA TPOLIECCHI MPU AJIEKTPOSIN3e pacTBOpoB. [IpumeneHmne
ANEKTPOJIN3A.

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

Ilpakmuueckue 3a0anusn:

1. HamucaTh 371€KTpOHHBIE YPAaBHEHHUS SJEKTPOIHBIX IMPOIECCOB, YpaBHEHHE CyMMapHON
TOKOOOpa3yromniei peakiuu, BeMUCTUTh J/IC rabBaHMUECKOTO 3JIEMEHTA, €CIIM KOHIIEHTPAIHH
MOHOB METAJJIOB PaBHBI: [A|3+]=0,001 MOJIB/I, [C02+]=0,1 MOJIB/ L.

2. Hanmucatp MOHHBIE ¥ MOJICKYJISIpHBIE ypaBHeHHs peakiuii ruapoinu3a coieid: KsPOys; NapSOy,
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ZnC|2.

3. 3aKOHYMTH 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. Paccuuraiite: w(Ca(OH)); Cy; Cox; Crny N(Ca(OH)2) u N (H20); T.

5. CocraBbTe ypaBHEHHS OKHUCINTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUii:

KoCr,07 + FeSO4 + H,SO4 — , KMnOy4 + NapSO3 + HyO —.

6. HamucaTtp »JI€KTpOHHBIC YPaBHEHUS 3JIEKTPOTHBIX MPOIECCOB, YpaBHEHHE CyMMAapHON
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ[C ralbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
WOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 MOJIB/II, [Au3+]=O,1 MOJIB/]I.

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

NH;OH + HNO;3; —, Zn(OH); + NaOH—, AIPO4 + Na,SO, —.

9. HamucaTth 5JEKTpPOHHBIE YpaBHEHHUS OJJIEKTPOJIHBIX MPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromel peaknuu, BeIMUCIUTE DJIC rambBaHMYECKOTO 3JEMEHTA, €CIU KOHIICHTPAIHH
HOHOB METAJJIOB PABHBI: [Zn2+]=O,01 moub/11, [Cu*]=1,0 Monb/m.

10. Cynbdar amromunus maccoit 36,4 v pactBopwiu B 100 T Boabl. [I10THOCTE TOTYydEeHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Coxs Cmi N(Al2(SO4)3) u N (H,0); T.

12. 3aKOHYUTH YpaBHEHHUS PEaKIUi, HAIIMCAB UX B MOJIEKYJISIPHOM M HIOHHOM BHJIE:

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

13. Onpenenute TEPMOAMHAMHYECKYIO BO3MOXKHOCTB NpoTekanus peakunuu CaOy + 2 Cyq) =
= CaC; (v + CO(, AH; = 460 x/Ixx npu craHnapTHBIX ycnoBHsX. Paccunraiite TemnepaTypy Hadana
peakiuu, ecaun  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaCj)= 70 Jx/Mons-K;
S(CO)=197 Ix/mons-K.

14. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN:
KMnOQO4 + NaNO», + H,SO,4 —, CI‘Q(SO4)3 + Br, + NaOH —.

15. Onpenennte TepPMOIMHAMUYECKYIO0 BO3MOXHOCTD npoTekanus peakiuu 2 Cly ) + 2 HO(
=4 HCly + Oz (, AH = 115,6 x/[x npu craHgapTHBIX ycnoBusX. Paccuuraiite TemmepaTypy
navana peaknuu, eciau S(Cl)=223 Jix/mons K; S(H,0)=189 JIxx/mons K; S(HCl)= 187 Ix/Mons-K;
S(02)=205 Tx/monbK.

16. Hamucatp ypaBHEHHsI peakiiiii THAPOIH3a B MosieKysipHoM u noHHOM Buje: CrCls, NaNOs,
K,CO:s.

17. CocTtaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIN:
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KoCr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + HyO —.

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

19. B 640 M Boasl pactBopuin 160 1 xmopunaa sxenesa (I1I). [moTHOCTH mOTydYeHHOTO pacTBOpa
1,032 r/mu. Paccunraiite: o(FeCls); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpeznenurte TEPMOJUMHAMHYECKYIO BO3MOXKHOCTb IpoTeKaHHs peakuuu CS; ) +3 Oyp=
=CO; ¢y + 2 SO, (1), AH; = -1075 kI npu cTaHAapTHBIX yclIoBUsX. Paccuuraiite Temneparypy
nauana peakuuu, eciu S(CS;)=151 x/mons-K; S(02)=205 Ix/mons K; S(CO,2)= 213 JIx/mMonb K;
S(S0,)=248 Jxx/monbK.

21. Peakuusa uner no ypasHeHuto: 2 Hy ) + Sy ) = 2 HyS). HavanbHas xoHUEHTpanus
BOJIOpOJIa 2 MOJB/I, cepsl 1,5 Monb/n. OnpenenuTe BO CKOJIBKO pa3 M3MEHUTCS CKOPOCTh PEAKIIUU K
MOMEHTY, Koraa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Omnpenenute TEPMOJUHAMUYECKYIO BO3MOKHOCTB IIPOTEKaHUs peakiuu 2 ZNS (o + 3 Oy =
=2 42n0 i + 2 SO, (), AH; = -890 kI mpu craHIapTHBIX yclloBUsAX. Paccuuraiite Temmneparypy
Havana peakiuu, eciu S(ZnS)=58 x/monb K; S(02)=205 x/mons K; S(ZnO)= 44 JIx/monb K;
S(S0,)=248 Jxx/moab-K.

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




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

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHHS O0YUAIONTUMUCS 3HAHUMA, U MPAKTUICCKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW IUCUUIUIMHE MPOBOIUTCS B YCTHOW (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOIIPOCA U OJIHO ITPAKTUUYECKOE 3a/IaHUE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - OOYYaIONIUICS IEMOHCTPUPYET MOPOTOBBIM ypOBEHH CHOPMHPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOINPUSTUI JOMYCKAIOTCS OIIMOKH, MPOSBIAETCS
OTCYTCTBHE OTAEIbHBIX 3HAHUH, YMCHHI, HABBIKOB, OOYJAIOIIHIICS UCIIBITHIBACT 3HAYUTEIHHBIC
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3a4TCHO» - O0YUAIONIUICS HE MOXKET TMOKa3aTh 3HAHUS HA YPOBHE BOCIIPOM3BEICHHUS
U o0ObsicHeHUS uHPOpPMAIMU, HE MOXET TOKa3aTh HWHTEIJICKTyajJbHble HABBIKU pEIICHUs
MPOCTHIX 3a7a4.



