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Pabouas nporpamma cocrasieHa Ha ocHoBe @PI'OC BO no HanpapieHHIO MOArOTOBKH
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Pabouas nporpamMma paccMoTpeHa u oJo0peHa Ha 3aceianiu Kadeapbl X UMUK

28.02.2020, mpoToxoma Ne 7 , )
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JIncr akTyanusanuu paéovei nporpaMmebl

Paboyas nmporpamma nepecmotpena, o6cyxkieHa u 0106pena s peammsaruu B 2020 - 2021
y4eOHOM roy Ha 3acenaHuu Kadeapsl XuMuu

IIporokom or 11 _ekrs6 20 2Ir. Ne 2
3aB. kadempoi 6@ H.JIL. Mensuux

Pabodyas nporpamma nepecMotpena, obcyskuena u ogobpena st peamusamus B 2021 - 2022
y4ebHOM ro/Ty Ha 3acelaHuu Kabeapsl XuMuu

[Tporoxomor 200 r. Mo s
3aB. xadenpoit H.JI. Mensiauk

Paboyas mporpamma nepecMoTpeHa, o6cysxkiena u ogobpena ast peanusamus B 2022 - 2023
y4eOHOM oy Ha 3aceqaHuu Kabeapsl Xumuu

[IpoTokon ot 20 r. No
3as. kadenpoii H.JI. Mensuuk

Pabouyas mporpamma nepecMoTpeHa, o6cysxkeHa u onobpena s peanusamun B 2023 - 2024
y4eOHOM rofy Ha 3aceiaHud Kadeapsl Xumuu

[IpoTokon or 205 =aloe)
3as. kadeapoii H.JI. Mensiauk




1 Ilesiu ocBOEHMSI AMCUMILTAHBI (MOIYJIsA)

[{enssMu OCBOEHUS TUCITUTTUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XWMWH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUYECKHX COCAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITEITLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUN MPU U3YICHUU
CHeIUaIbHbIX JUCIUIUIMH U JaTbHEHIIICH MPaKTUYECKON NeITeIbHOCTH.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmbl

Juctumimaa XuMusi BXOJUT B 00s3aTeNIbYIO YacTh Yy4eOHOTro miaHa o0Opa3oBaTelbHOM
MIPOrPaMMBlI.

Jns  u3ydeHUs  JUCHMIUIMHBI ~ HEOOXOMUMBI  3HaHUS  (YMEHHs,  BIJIAJCHUSA),
c(hOpMUPOBAHHBIE B PE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTrpaMMBI CpeHel 00111e00pa3oBaTEIbHOM TKOJIBI

3HaHus (YMEHUs, BJIaJIEHUs), OJTYYEHHbIE IPU U3YyYEHUHU JAaHHOM JUCLMILIMHBI OyIyT
HEOOXOIUMBI JIJIsl U3YYCHHUS TUCIUILTNH/TIPAKTHK:

be3omnacHOCTh )KU3HENEATETHLHOCTH

3 Komnerenuun ody4arouerocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHHUS

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYeEMble Pe3yJabTAThl 00yUeHHu s

B pesynpTare OCBOCHHS IUCHMIUIMHBI (MOAYJS) «XUMHs» OOYYArOIIUKCS JOJDKEH
o0yajaTh CAeAYIOIUMU KOMIETEHIUSAMMU:

Kon naukaropa WNHaukaTop TOCTHKEHUS KOMITCTCHITUH

OIIK-3 CnocobeH NMpUMEHSATh COOTBETCTBYIOIIMNA (PU3MKO-MAaTEeMAaTHUYECKUN armapaT, METO/IbI
aHaJlu3a U MOJEIUPOBAHUS, TEOPETUYECKOTO M SKCIEPUMEHTAIBHOTO MHCCIENOBAaHUS IIpU
peneHnH NpodecCHOHANBHBIX 3a/1a4

OIIK-3.1 Hcnonp3yeT MeTOIbl aHaJM3a M MOJEIMPOBAaHUSA IIPU  PELIEHUU
npodecCHOHANBHBIX  33Jay, MOJEJIHUPOBAHUM U NPOEKTUPOBAHUU
DHEPrOCUCTEM

OIIK-3.2 CriocobeH NpUMEHSTh  COOTBETCTBYIOUIMM  (hHU3MKO-MaTeMaTHYeCKHi
ammapar TpH TEOPETUYECKOM M OSKCIIEPUMEHTATLHOM HCCIICIOBAaHUH B
PELICHUH 33/1a4 YDHEProcOepexeHus




4. CTpyKTypa, 00b€EM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO01ast Tpy10€MKOCTb AUCLHUILUIMHBI COCTABISACT 3 3aueTHbIX enuHul 108 akaj. yacos, B TOM yHcie:
— KOHTaKTHas pabora — 10,7 akaj. 4acoB:

—aynuropHas — 10 akaj. 4acos;

— BHeaynutopHas — 0,7 akaJ1. 4acoB
— caMocTosTeNnbHas padora — 93,4 aka. 4yacos;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yaca
dopma aTTecTaIiy - 3a4€T

AynuropHas s
KOHTaKTHas pabora E = ®dopma TeKyIero
=
B aKaJl. yacax o Bun KOHTPOJIS
Pasnen/ Tema 2 ( A ) = . P Kon
> & © | camocrosiTenpHON |  ycmeBaeMOCTH H
JACITATUTAHBL R £ . | xommerenn
o & paboThI MIPOMEKYTOYHOM
n1a6. | mpakr. | £ 8
Jlex. : PAKT. =19 aTTecTaLHu
3aH. 3aH. | O &
1.
- CAaMOCTOSITEIIbHOE
u3ydeHune yaeOHon
1 HAy4IHOH 3amura
L1 Xumpaeckas 14 uTe };T bl KOHT H(l)nLHoﬁ OIK-3.1,
TepMOJUHAMUKA PaTyphL, P OIIK-3.2
- peuieHue paboThI.
KOHTPOJIBHOM
paboTHI.
- CAaMOCTOSITEIIbHOE
n3ydeHune yaeOHon
1 HAy4IHOH 3amura
Y o OIK-3.1,
1.2 Xummyeckasi KHHETHKA 14 JATEPaTypHI; KOHTPOJILHOM OTIK-3.2
- peuieHue paboThI. '
1 KOHTPOJIBHON
paboTHI.
- oopmieHue
oTyera 1o
1a6opaTopHBIM
pabotam; 3amura
- caMocCTOsTeNbHOe |  JTabopaTopHOH
. OIlK-3.1,
1.3 PacTBOpBI 2 421 19,4 |u3y4enue yueOHoit | paboThl. 3amuTa OIK-3.2
Y HAYy9HOH KOHTPOJIBHON '
JIUTEPATYpBI; paboTHI.
- perieHne
KOHTPOJIbHOM
paboThL.




- CAMOCTOSITEIbHOE
u3yucHHe y4eOHOH

U HAy9HOH 3amura
N OIIK-3.1,
1.4 TucniepcHbIE CUCTEMBI 14 JIUTEPATYPHI; KOHTPOJIBHOM OINK-3.2
- pelenue paboThL. '
KOHTPOJBHOM
paboThL.
- CAMOCTOSTEIbHOE
U3yucHHe y4eOHOMH
15 OKHCIIATENBHO- U Hay9HOH 3amura OIK-3.1
BOCCTAaHOBUTEJIbHBIC 14 JIUTEPATYPHI; KOHTPOJIBHOM OHK-3. 2’
MIPOLIECCHI - pelieHue paboThl. '
KOHTPOJBHOH
paboThI.
- oopmieHHE
oT4YeTa Mo
nabopatopHoOn
pabore; 3amumra
1.6 DIEKTPOXUMHUYUCCKHE - petuerue naGopatopHoi OIIK-3.1,
CHCTEMEL 221 18 JIOMAILTHETO pabotsl. [lomaiHee OIK-3.2
3amannsa Ne 5; 3aganne Ne 5,
- camocTosTenbHoe |  TecTupoBaHue.
M3y4eHne yueOHon
U Hay4HOH
JIUTEPATYPBI.
HWroro no pazaeny 6/41 93,4
Hroro 3a cemectp 6/41 93,4 3a4éT
Wroro no aqucuuIuinHe 6/41 93,4 3a4er




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

B mnpouecce mpernonaBaHus AMCUUIUIMHBI «XUMHS» TPUMEHSETCS TpaJUIIMOHHAS
MH(OPMALIMOHHO-KOMMYHHKAIIMOHHAs! 00pa30BaTeIbHbIE TEXHOJIOTHH.

Jlexuu mpoXosT KaK B UH(OPMAIIMOHHOHN (opMe, TAe UMEET MECTO MOCIIEeI0BaTEIbHOE
U3JIOKEHUE MaTepuana B AMCHMILIMHAPHOM JIOTHKE, OCYLIECTBIIEMOE IPEUMYILECTBEHHO
BepOATBHBIMH CPEJICTBAMH, TaK U B (popMe JeKInii-Oece bl TN AUAajora C ayAUTOPHEH, JTCKITUH
C NMPUMEHEHHEM JJIEMEHTOB «MO3TOBOIl aTakuy», JEKUUH-KOHCYJIbTALUUN, TJe TEOPETUUECKHI
MaTepuas 3apaHee BBIJAETCS CTYIEHTaM Uil CAaMOCTOATEIbHOTO M3y4Y€HUSs, I MOATOTOBKHU
BOIIPOCOB JIEKTOPY, TAKKUM 00pa3oM, JIEKIIHSI TPOXOIUT IO TUILY BOIIPOCKI-OTBETHI-AUCKYCCHUSI.

[ToMuMO 3TOTO B JIEKIMU MOTYT HMCHOJIB30BATHCS DJIEMEHTHI IPOOIEMHOTO H3JI0KEHUSI.
Ocoboe MecTo B mpolecce MNpernoAaBaHUs TUCHUIUIMHBL «XHUMHS» 3aHUMAIOT JIEKIHUU C
HCIOJIb30BAHUEM JIEMOHCTPALIMOHHOIO XHMHUYECKOIO0 JKCIIEPUMEHTA, KOTOPBIA II0O3BOJISET
HauOoJjee MOJHO peaan30BaTh METOJ MPOOJIEMHOro oOyudeHHUs 4Yepe3 MOCTAaHOBKY MpobiieM C
MMOMOIIBIO IEMOHCTPALMH SIBICHHUM, PEAKIIUI HIIH ITPOLECCOB.

Jns peanuzanuu nHGOPMAIMOHHO-KOMMYHUKAIIMOHHOM 00pa30BaTEIbHON TEXHOIOTHU
MIPOBOASATCS JIEKUUU-BU3YyAJIU3allMH, B XOJ€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOro Marepuala
COIIPOBOYXKAAETCS MPE3CHTAIUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIsIeTcsl B X0Je J1a0opaTopHbIX paboT, B X0/€ KOTOPBIX
yuebHasi paboTa HpPOBOAMUTCA C peajlbHbIMU XMMHUYECKMMHU BemlecTBamu. Ha maGopaTopHBIX
paboTax BBHIMOIHAIOTCS TPYIIOBBIE WM MHIUBUIyaJIbHBIC 3aJaHMs 10 TpoiineHHol Teme. [Ipu
MIPOBEJICHUH J1a00paTOPHBIX 3aHATHI HCIOIB3YEeTCSd METOJ] KOHTEKCTHOTO OOYYEeHHs, KOTOPBII
MO3BOJISIET YCBOWTh MaTEpUal IIyTeM BBISABICHHS CBS3€H MEXKITy KOHKPETHBIM 3HAHHEM U €ro
npuMmenenueM. Kpome Toro, neiaecooOpa3HO HCHOJB30BaTh TEXHOJOTHIO KOJUIEKTHBHOTO
B3aMMOO0OyueHUs (mapHyro paOoTy) Tpex BHUAOB: CTaTHYeCKas Iapa, JUHAMUYecKas Mmapa,
BapHallMOHHAs Iapa; COBMEIas €€ C TEeXHOJIOTMEH MOJyiabHOro oOyueHus. BpimonHuB
OKCIEPUMEHT, oOydaromuecs: (GOpMyTUPYIOT O0OOOIICHHBIE BBIBOJBI IO CEPUH  OIMBITOB,
WCIOJIB3YS IPUEMBI AHATIOTUU U CPABHEHUSI.

CamocTrosaTenbHas paboTa oOydaromMxcsi BKJIIOYaeT B ceOs camble pa3HOOOpas3HbIe
(bopMBbl y4eOHOM NEesTEeIbHOCTH: BBINOJHEHHE JOMAIIHUX 3a/laHui, 3aBeplieHne opopMIICHUs
71a0b0paTopHbIX pabOT, MOJArOTOBKA K MPAKTUKYMY, W3Y4€HHE OCHOBHOTO M JOIMOJHUTEIBHOIO
MaTepuaia No ydyeOHMKaM M TOcoOusM, YTEeHHEe M MpopadoTKa HAay4yHOW JUTEpaTryphl B
OoubnuoTeke, HanMcanue pedepaToB U KyYpPCOBBIX padOT, MOJATOTOBKA K KOJUIOKBHYMaM, 3a4eTaMm,
utoroBoil arrectauuu.CamocTosTesnbHas paboTa 00ydaroUMXcs J0/HKHA OBbITh HalpaBjieHa Ha
3aKpeIICHUs] TEOPETUUECKOT0 MaTepuasa, N3JI0KEHHOTO MPEeIoiaBaTeieM, Ha MpopadoTKy TeM,
OTBEJICHHBIX Ha CAMOCTOSITEIbHOE M3Y4YE€HHE, Ha IOATOTOBKY K JIAOOPAaTOPHBIM 3aHSITHUSM,
BBITTOJIHEHUE JIOMAITHHUX 33JaHUH U TIOJTOTOBKY K PYOKHOMY U 3aKIIIOYUTEIHHOMY KOHTPOITIO.
[Ipu npoBeaeHUN PYOEKHOTO U 3aKIIFOYUTEIHHOTO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMHU
nepesl MpenojiaBaTesieM, SIBISIIOTCS: BbBISBICHHE CTENEHM IPAaBHJIBHOCTH, O0beMa, TITyOHHBI
3HaHUI, yMEHU, HABBIKOB, MOJYYEHHBIX MPH W3yYEHUH Kypca Hapsay C BBISIBICHHUEM CTETIEHU
CaMOCTOSITETLHOCTH B IPUMEHEHHUH TIOJTYICHHBIX 3HAHUH, YMEHUI 1 HABBIKOB.

CoBpeMeHHbIE HHTEPAaKTUBHBIE CPEJICTBA IMO3BOJISIOT 3KCIIEPUMEHTHPOBATH C HOBBIMU
¢dbopmamu koHTposig. OOyyaromuMcesl IpeUIaraloTcsl TECThl U 3a7aud B JIEKTPOHHOM BHJE, C
aBTOMAaTH3MPOBAHHOM CHCTEMON NpoBepkH. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Ccroco® KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsl MPOMTH TeCT, MpoaHaIW3HpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOoAUUYECKOE 00ecTeueHre CAMOCTOATeIbLHON padoThl 00y4ammXxcst
[pencraBneno B mpuioxxeHnH 1.



7 OueHoYHbIE CPeACTBA AJIl NPOBEACHHS MPOMEKYTOYHOM ATTeCTAMHI
[TpencraBieHbl B IPHIIOKEHUH 2.

8 YueOHO-MeTOAMYecKOe M1 MHPOPMAIHOHHOE 00ecnevyeHue JUCITUIIMHBI (MO1YJIs1)
a) OcHoBHas JIUTEpaTypa:
1. OcuoBbl xumuu: yueonuk / B.I'. Banos, O.H. I'ea. - M.: KYPC: HUL] UH®PA-M, 2014.-

560c.. - (Beiciiee oOpazoBanue. bakamaBpuar). - ISBN  978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata oOpamenus: 14.10.2019). - Tekcr:
3JIEKTPOHHBIN.

2. Konsina, JI. T. Xumus : yueObnoe mocobue / JI. I'. Komsna, JI. T'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TY, 2015. - 1 anekrpon. onr. guck (CD-ROM). - 3arn. ¢ turyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara obpamenus: 14.10.2019). - MakpooObeKT. - TeKCT : 3IeKTpOHHBIA. - CBeIeHUsS
nocrtymabl Takke Ha CD-ROM.

0) JlonmosiHMTEIbHAS JIUTEPATYpA:

1. Bapnamoga, 1. A. PactBopsl. JlucriepcHbie cucteMsl : yuebnoe mocobue / M. A. Bapiamosa,
JI. T'. Konsima. - 2-e w3z, moarot. no ned. u3a. 2011 r. - MarauToropek : MI'TVY, 2012. - 1 snexTpoH.
OIIT. JICK (CD-ROM). - 3arin. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=993.pdf&show=dcatalogues/1/1119159/99
3.pdf&view=true (marta obpamienus: 14.10.2019). - MakpooOBeKT. - TEKCT : 3JIeKTpOHHbI#. - CBeIeHHs
nocrtymabl Takke Ha CD-ROM.

2. Konspa, JI. I'. OkucnuTenbHO-BOCCTAaHOBUTENbHBIE peakuuu. OCHOBBI JIEKTPOXUMHUH '
yuebnoe mocooue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marautoropck : MI'TVY, 2015. - 58 ¢. : ui.,
TaoI. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad”name 1147.pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara oOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : INEKTPOHHBIN. -
Nmeercs neyaTHblN aHAJIOT.

3. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHHE XUMHUYECKOTO pPaBHOBECHUS '
npaktukyM / O. A. Mumypuna, 3. P. Mymnuna, O. B. EpiioBa ; MarHUTOropckuii roc. TeXHHYECKHUIA
yH-T uM. ['. U. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara obpamenus: 22.10.2019). - MakpooObekT. - TeKCT : AMEKTPOHHBIN. -
Ceenenns noctynabl Takke Ha CD-ROM.

4. Mensinuk, H. JI. lucnepcubie cuctemsr : npaktukym / H. JI. Mensunuk, 3. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuii roc. rexunueckuil yH-T um. I'. 1. HocoBa. - Marauroropck : MI'TVY nm.
I W. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. odkpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mata oOpamenwus: 22.10.2019). - MakpooObeKkT. - TeKCT : ANEKTPOHHBIN. -
Ceenenns noctynabl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmast xumus: yued. A TEXHMUYECKMX HampaB. W cren. By3oB /H.B.
KopoBun —9-¢ u3zg., mepepad.- M.: Beicmr. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEINOCPEACTBECHHBIMN.

6. Kpartkuii cnpaBouHuk ¢Qusnko-xumuueckux BenuuunH / coct.. H. M. Bapon, A. M.
[TonomapeBa, A. A. PaBuens, 3. H. Tumodeesa; mox pen. A. A. Panens, A. M. [lonomapeoii. - 10-e
3., ucnp. u pon. - CII6. : UBan ®demopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Tekcr:
HEINOCPEACTBECHHBIMN.

7. V3BecTHs BBICHIMX Y4YEOHBIX 3aBEJCHMHA. XUMMsS M XUMHUYECKass TEXHOJIOTHUS: HAay4HO-
texHuueckuit xxypaai — ISSN 0579-2991.



http://znanium.com/bookread2.php?book=421658
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=993.pdf&show=dcatalogues/1/1119159/993.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=993.pdf&show=dcatalogues/1/1119159/993.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true

B) MeTtoauyeckue yka3anus:

1. EpmoBa, O.B. Pabouas Tterpaap mjig OTYETOB K JIaOOpaTOpHBIM paboTaM I10
JUCHUILIMHE «XHUMHUsD» I 00y4arolMXCsl BCEX HAINpaBICHUM MOATOTOBKH M CIIELUAIbHOCTEN
ounoit ¢opmbl 00yuenus / O.B. Epmiosa, JI.I'. Koasga, D.P Mymmuna., H.U. Poauonosa, JI.B.
Uynposa; Marauroropckuii roc. rexunyeckud yu-1 uM. I'. 1. HocoBa. — Marauroropck : MI'TY
uM. I'. . HocoBa, 2020. — 46 c. — TekcT : Henmocpe1ICTBEHHBIH.

2. BapnamoBa, .A. OcHOBHBIE KJIAaCCHI HEOPTaHUYECKUX COCAMHEHHH: METOJNYECKHE
yKa3zaHus K JlaboparopHoi paboTe IO JUCHUIUIMHE «XUMHsS» s 00ydaroluxcs Bceex
HaIpaBJICHUH MOJTOTOBKM U crenuaibHocTel Bcex popm oOyuenus /| M.A. Bapnamosa, H.JL.
Kanyruna; Marautoropckuii roc. tTexuuueckuid yH-T uM. I'. M. HocoBa. — Marnuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 8 c. — TekcT : HenocpeacTBEHHBIH.

3. BapnamoBa, 11.A. OcCHOBHBIE KJIACChl HEOPIaHUYECKUX COEIUHEHUI: METOAMYECKHUE
YKa3aHHUs K BBIIOJHEHUIO CaMOCTOSITEIbHOM paboThl MO JUCHMIUIMHE «XHUMHS» s
00yuaroIMXxcs BCEX CIELHANIbHOCTEH 1 HampasieHuid Bcex ¢popm oOyuenus / .A. Bapnamosa,
H.JI. Kanyruna; Marauroropckuii roc. rexuuueckuit yH-T uM. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. 1. HocoBa, 2016. — 33 ¢. — TekcT : HemocpeACTBEHHBIH.

4. Mumypuna, O.A. DHepreTuka XMMHUYECKUX IPOLECCOB: METOAMYECKUE YKa3aHHUS K
1a00paTOpHBIM paboTaM MO AUCHUILIMHE «XHUMHS» Ul O00y4aroluXcs BCeX HaIlpaBlICHUH
MOJArOTOBKM M  CICIHUaIbHOCTeH jgHeBHOW (opmbl  o0yuenuss / O.A. Munypuna;
MarnuTtoropckuii roc. Texuuueckui yu-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — TekcT : HEMOCPeACTBEHHBIH.

5. Komsanma, JILI. Xumuueckas TepMOJUHAMUKA: METOJUYECKHUE YKa3aHUs s
CaMOCTOSITENIbHOM pabOoThl MO NUCHUIUIMHE «XUMHUS» I 00ydarolUXcsl BCEX HalpaBICHHUM
HOATOTOBKH U creuanbHocTeil Beex (opm oOyuenus / JL.I'. Konsaa; Marauroropckuii roc.
texandeckuid yH-T uM. ['. Y. HocoBa. — Marautoropck : MI'TY um. I'. UI. Hocoga, 2020. — 18 c. —
Tekcr : HenmocpeACTBEHHBIN.

6. Konsma, JI.I. CkopocTh XUMHUYECKMX pEaKIUd W XUMHUYECKOE pPaBHOBECHE:
Mertoanueckre ykazaHus K JaOOpaTOpHBIM paboTaM IO JUCHUIUIMHE <« XUMHS» AJs
00y4aroIIUXCs BCEX HANpaBJICHUI MOATOTOBKH M CIielHaibHOCTel Beex (opm oOyuenwus / JL.T.
Komspa, E.B. Tapactok; Marauroropckuii roc. texHuuyeckuii yH-T um. I'. M. Hocoma. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2020. —8 ¢. — TekcT : HenmocpeacTBEHHBIH.

7. Ponmuonora, H.M. XuMuueckass KWUHETHKA. XUMHUUECKOE PABHOBECHE: METOJIMYECKUE
yKa3aHMsl Uil CaMOCTOSTENIbHOW paboThl MO JUCLUIUIMHE «XUMHs» JUIsl 00ydaroLIMXCsl BCEX
HaMpaBJIeHUH MOATOTOBKH W crenuaibHOoCcTel Bcex (hopm oOyuenus / H.U. Poxunonosa, A.II.
ITonomapeB; MarHuroropckuii roc. TexHuueckuii yH-T uM. I'. M. HocoBa. — Marnuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 ¢. — TekcT : HeImoCpeICTBEHHBIM.

8. Uympoga, JI.B. PacTtBopbl: MeTomueckas pa3paboTka K JadopaTopHbIM paboTaM 1o
TUCHUIUINHE «XUMHUSD» I 00Yy4aroIUXCcsl BCEX HANpaBiIeHUH MOATOTOBKH M ClieMaIbHOCTEN
Bcex hopm ooyuenust / JI.B. Uynposa, T.M. KynukoBa; MarHUTOropckmii roc. TeXHHYECKUH YH-T
mMm. I'. . HocoBa. — Marautoropck : MI'TY mm. I'. WM. Hocora, 2020. — 41 c. — Tekcr :
HEIOCPEACTBEHHBIMN.

9. Yynposna, JI.B. PacTBopsl: MeToqiuecKast pa3padoTka K CaMOCTOATENBHON paboTe 1o
IUCUUIUIMHE «XUMHs» A7 OO0YyYalolMXcs IO BCEM HANpaBlICHHUSM IOJATOTOBKH U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Muirypuna,
Marnuroropckuii roc. rTexuudeckuii yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HEMOCPEACTBEHHBIH.

10. Konsna, JI.I. KonmougHsle pacTBOpBI: METOAMYECKHE YKa3aHUS K JIaOOpaTOpHON
paloTe 1o AUCHUIUINHE «XUMU» ISl 00yUaroIUXCsl 10 BCEM HAIPaBJICHUAM



MOJATOTOBKM M CrenuaibHOCTsIM Bcex ¢opm oOyuenuss / JLI. Komsma, JILLA. Boawss;
Maruautoropckuii roc. Texunueckut yH-T um. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. W.
Hocoga, 2017. —9 c. — TekcT : HemocpeICTBEHHBIH.

11. Konsina, JI.I'. OkuciuTenbHO-BOCCTAHOBUTEINIbHBIE PEAKIIUU: METOAUYECKUE YKA3aHU K
nabopaTopHoii paboTe MO JUCHMIUIMHE «XHUMHS» Ui OOYYalOIMXCsS BCEX HaNpaBICHUN
MOJArOTOBKM M CHenHMaabHOCTe Bcex ¢opm ob6yuenuss / JILI. Komsma, E.B. Tapaciok;
Marnurtoropckuii roc. rexuudeckuid yH-T uM. I'. . HocoBa. — Marauroropek : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — TekcT : HeOCpeACTBEHHBIM.

12. Konsma, JI.I. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIMU M JIEKTPOXHUMHYCCKHE
MIPOLIECCH: METOJIMUYECcKasi pa3padoTKa K CaMOCTOATEIbHOW paboTe [Uisi 00ydaroluxcs MO BCeM
HAMpaBJICHUSAM IOATOTOBKH M CHEHUAIbHOCTAM Bcex ¢opm oOyuenus / JL.I'. Komsma, E.B.
Tapacrok, 2.P. Mymnuna; Marnutoropckuii roc. texnudeckuit yH-t uMm. . U. Hocoma. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. — 41 c. — TekcrT : Heocpe1CTBEHHBIH.

13. Mumypuna, O.A. DIEKTPOXUMHUYECKHE MPOLECCHl: METOAMYECKHE YKa3aHHUS K
nabopaTopHoil pabore 1Mo aUcHUIUIMHE «XHMHUS» I OOYYaIOUIMXCS 10 BCEM HANpPaBICHUAM
MOJTOTOBKM M CIEIHAIbHOCTSIM BceX ¢opm oOyuenus / O.A. Mumypuna, H.M. Poauonosa;
Marnurtoropckuii roc. rexuudeckuid yH-T uM. I'. . HocoBa. — Marauroropek : MI'TY um. I'. 1.
Hocoga, 2017. — 13 c. — TekcT : HEMMOCPEACTBEHHBIM.

r) [Iporpammuoe ob6ecnneuenue u UHTEepHET-pecypcen:

IIporpammHoe obecnieyeHue

Haumenosanue I10 Ne norosopa Cpok neicTBHS TULEH3UH

MS Windows 7
Professional(ms ~ |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7
Professional (s |A-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

MS Office 2007
Professional
Kaspersky
Endpoint Security
JUTsl OM3Heca-
CTanIapTHLIN
7Zip cB0OOHO pacrpocTtpansemoe [10 OECCPOIHO

Ne 135 o1 17.09.2007 OeccpouHo

J1-300-18 ot 21.03.2018 28.01.2020

IIpodeccnonanbublie 6a3bl JaAHHBIX M HH(OPMaIMOHHBIE CIIPABOYHbIE CHCTEMbI

HasBanue xypca CchlaKa
Mexnaynaponnas copaBouHas —cucrema «Ilommpem»|URL:
polpred.com orpacis «O0pa3oBaHue, HAYKA http://education.polpred.com/

Harnmonanwsnas nHpopMamonHo-ananutrueckas cuctema|URL:
— Poccwuiickuii uaaekc Hayunoro nurupoBanus (PUHLL)  |https://elibrary.ru/project risc.asp

ITouckosas cucrema Akagemus Google (Google Scholar) |URL: https://scholar.google.ru/

Nudopmannonnas cucrema - ExmHOe OKHO JocTyma K

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



http://education.polpred.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

denepalibHOE TOCYIAPCTBEHHOE OFO/KETHOE YUPEKICHUEC
«DenepanbHblit UHCTHUTYT npomsitennoi| URL: http://www1.fips.ru/
COOCTBEHHOCTH

9 Marepua/ibHO-TeXHHYECKOE o0ecredyeHne TUCIHUTIIUHBI (MOTYJIsI)

MarepuaabHO-TEXHHUECKOE 00eCIeueHUE JUCIUTUINHBI BKITFOUACT:

VYueOHble ayqUTOPUM JJIsl TPOBEJACHUS 3aHATHH JICKIMOHHOTO TUma. OCHaIIeHUE:
MyabTUMEIMIHBIC CPEICTBA XPAHCHHUS, IEPEIauH U MPEICTABICHHUS HHPOPMALIUH.

VueOHble ayauTOpUHM Il TPOBEICHUS JITAOOPATOPHBIX 3aHATHI, TPYMIOBBIX H
UH/IMBUIYAIbHBIX KOHCYJIbTALMH, TEKYIIEr0 KOHTPOJIA M MPOMEKYTOUHOW aTTECTAllUH.
OcHaierne: O00pyIOBaHUE JUIS BBIMOJIHEHHS Ja0OPATOPHBIX PabOT, XUMHYECKas MOCY/a,
peakTuBbl, HarisiHbie MaTepualibl: TaOJIHIIbI, CXEMBbI, TUIAKATHI.

[MTomerieHus it CaMOCTOATENIBLHOM paboThl 00yvaromuxcst. OcHamenue: [TepcoHanbHbIe
kommbioTepsl ¢ makerom MS Office, BeixogoM B MHTEpHET W ¢ IOCTYIOM B 3JEKTPOHHYIO
uH()OPMAIIMOHHO-00PA30BATEIBHYIO CPEY YHUBEPCHUTETA.

[Tomerenuss uUist XpaHEHHs ©  NPOPHUIAKTHYSCKOrO OOCITY)KHUBaHHS — y4eOHOTO
obopynoBanusi. Ocnamienne: Creiutaxu, ceddbl s XpaHeHHs y4eOHOro OO0OpYHOBaHHUS.
NHcTpyMeHTHI 171 peMOHTA JIA00paTOPHOTO 000PYI0BAHHUS.


http://www1.fips.ru/

MMPUJIO)KEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSTEeIbHOI Pad0oThI 00y4al0IMXCH

CamocrosTenbHass pabora oOydarolmuxcs MOApa3AeseTcss Ha ayAUTOPHYIO, KOTopas
IIPOUCXOJUT KaK BO BPEMs JIaDOpAaTOPHBIX 3aHATUM, TaK U HA IUIAHOBBIX KOHCYJIbTALMSAX, U Ha
BHEAyIUTOPHYIO, IPOUCXOISIIYI0 BO BpEMs IMOATOTOBKH 00YYalOIIMMHUCS OTYETOB 0 JIAOOPATOPHBIM
3aHSATHUSM U BBITIOJIHEHUSI IOMAITHUX 3aaHUi.

AynutopHas caMocTosTeldbHass paboTa OOy4aromMXCs MPEANoJiaraerT IMPOXO0KIECHUE
TECTUPOBAHUSA MO KAXJAOMY Pa3eily JUCUUILIMHBL. TeCThl BKIIOUAIOT TEOPETUUECKNE U IIPAKTUUECKUE
3aJaHus, OTBETHl Ha KOTOpBIE TPEOYIOT TMIyOOKOr0 IMOHMMAaHHUS HM3Y4YEHHOro MaTepuana. TecTbl
MIOCTPOEHBI €IMHOOOPA3HO: K Ka)KIOMY BOIIPOCY Mpeasaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH HJIM HECKOJIbKO MpaBUIbHBIX. OOpaboTKa pe3ylIbTaTOB OCYIIECTBISCTCS ITyTEM
COIIOCTABJICHHUS TMOJIYYEHHBIX PE3yJbTaTOB C ATAJOHHBIMU U MPOTEKAET OUYeHb OBICTPO. MakcHuManbHOe
KOJIMYECTBO 0aJIOB B KaXk10i Teme Kypca — 10.

Bapl/laHTbI TeMaTHYeCKHUX TeCTOBBIX 3aJaHui IJ19 TEKYHIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tectax no teme «XuMu4eckass TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OILIEHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aimi, a BOCBMOE, IEBITOE U IECITOE 3aJaHusI — B 2 Oaya.

Teer Ne 1

1. Tlpu paccMOTpEHUU XUMHUECKOW PEaKLUU cucmema O3HAYaeT:
a) HUCXOIHBIE peareHThl
0) MPOAYKTHl XMMUYECKON peakuu
B) PEaKIMOHHBIN COCY]
I') MCXOJHBIE peareHThl U MPOAYKThI PeaKLIUu

2. TlepBerlii 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKH MaTEMATUIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K= Aexp (- Ea/ RT)

06) K=R/Nj r) AU= Q-W

3. B sk30TepMuueckoil peaxium:
a) SHTAJIBNNS PEaKIMOHHOM cucTeMbl noBbimaercs (AH > 0)
0) TemoBoit A3 dekT peakiuu otpunarencH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTembl yMeHbaeTcst (AH< 0)
I') JaBJIEHUE PEAKIITUOHHON CHUCTEMBI ITOBBIILIAETCS

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

a) AUcrt B) Q 101,3 213
6) AHozgg 1") AHct
5. Kakue u3 npuBeJICHHBIX PEAKIUi SBISIOTCS SHIOTCPMHUUECKUMHE?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K][/M0Jb
0) H,+4/2 0,=H,0, AH = -242 K][x/M0J1b
B) 1/2 N, +1/2 0,=NO , AH = 90 K]I>x/momb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momnb

6. Kakas w3 HamMcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHHs OkcHma azoTa ( || ) B
CTaHJAPTHBIX YCIOBUAX?

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

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

CuO () + C (rpagun) = CU () + CO (), mornotuiioch 22 k/Ik TEMIOTHI.

DHranbeus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu NiO ) + C (pagur) = NI g + CO (. Ompenenure BO3MOXKHOE HalpaBlICHUE
CaMOIPOHM3BOIBHOIO TEUECHUS PEAKINH TIPU CTAaHIAPTHBIX YCIOBHAX H IIpU Temmepatype 627°C.

BemectBo AH®393 (KIx/Mo1B) S8 (x/Monbp*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B orBere ykaxute 3HaueHHs >Hepruu ['mOOca mpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°C n TemmepaTypy Hadaja peakluu

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

9. Kak uzMmeHsieTcs SHTPONHUs IPU Pa3NI0KEHUU KapOoHaTa Kalblus?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HAI0

10. [lanHas peakuus:

2K CIO;3 (TB) —2KCl1 (TB)+302 @ AH<O

MOJKET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4Yeckasa KHHETHKA

B tecrax mo teme «XuMHUYecKas KWHETHKa»: TEPBOE, BTOPOE, TPEThE, YETBEPTOEC W TISATOC
3agaHusa oneHuBaroTcd B 0,5 Oamta; 1mectoe, ceApMOE, BOCBMOE, AEBITOE M JecaToe — B 1 6ami, a
OoJIMHHAAIATOE — B 2,5 Oajia.

Tecr Ne 1

1. Pazgen XuMuM, U3y4arOMIHiA CKOPOCTH M MEXaHU3MbI XHMHYECKHIX PEaKIUi, Ha3bIBACTCS
a) XUMHYecKas TepMOANHAMUKA
0) TepMOXUMHUS
B) XMMUYeCKasi KHHETHKa
2. CKOpOCTh XUMHUYECKOW PEaKIUU — ITO ...
a) BpeMs, 3a KOTOPOE MOJTHOCTBIO PACXOAYETCsl OJJTHO U3 HCXOHBIX BEIIECTB
0) M3MEHEeHNE KOJIMYECTBA BEIECTBA PEareHTOB (MM MPOAYKTOB) PEaKIUU B €IUHUILY BPEMEHH B
eIuHHIle 00BhemMa
B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIINH K MOMEHTY OKOHYaHHS PEAKIINU
3. B kakux emuHHIIAX BBIPAKAETCS CKOPOCTh XUMHUUECKOM peakinuu?
a) MOJIb JI et
0) 6e3pazmepHas BeIMYMHA
B) MOJIB’ ¢
4. Or kakux (pakToOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKLINI?
a) OT IPUPOJIBI PEarupyIONINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO COCya
5. CocTosHuE XMMHYECKOTO PABHOBECHS OOPATHMBIX MPOLIECCOB KOJIMYECTBEHHO XapaKTepU3yeTCs

a) paBHOBECHBIMU KOHIICHTPAIUSMH IPOYKTOB PEaKIIUU
0) SHEpruei aKTUBU3AIUN
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anuceiBaercs Boipaxenue 11 ckopoctu peakunuu 4 NO () + 6 Ho O =4 NH3 () + 5 O, ()



a) V=K[NO]'[H,0] 6) V=K[NH3][O;] B)V =k[NO]'[H,0]°
7. Kak 3anumiercs: BeIpakeHHE 11 KOHCTAHTHI paBHOBecus peakiun A +2 B = C +D?
a) Kp = [C][D]/ [A][B]*
6) Ky = [C][D]/ [A][B]
») Kr = [A][B] */ [C][D]
8. Kakoii oTpe3ok Ha quarpamme 1Mokas3biBaeT 3HaYCHHUE TEIIOBOro 3 deKra peakiun?
a)l E 2 .
t
0)2 2

B) 3 i
1 ’/ 3
— A\

XOJI peaKIuu

&
<«

v

9. Yrto MOXHO CKa3aTh O PEAKIIUU, H300pAKEHHOW Ha JUarpaMMme K Borpocy 87

a) 9K30TEepMHUYECKasl pPeaKIIus

0) SHIOTEepMHUYECKAs PEaKIUs

B) pEaKIis ONUCHIBACT COCTOSIHUE PABHOBECHS
10. PaBHoBecue peakuuu Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEIIAaeTCs BICBO.

a) IPU IOHWYKCHUH TeMIIepaTypbl

0) IIpH MOBBIMICHUHU TEMITEPATYPhI

B) TIpU MOBBIIICHUH JTaBICHUS
11. Jina peakuun Cy + 2 H 5 ) = CH 4 () IpH HEKOTOpOI TeMIepaType KOHCTaHTa PaBHOBECHs paBHA
0,8. PaBHOBeCHast KOHIIEHTpAIlMsl BOJOPOAa paBHa 1,2 Moib/11. BeIyucinTe HCXOMHYIO KOHIICHTPAIUIO
BOJIOPO/JIA.

a) 1,2

0) 3.5

B) 5,0

PacTBOpbI

B Tecrax mo Teme «PacTBOphI»: MepBOe 3agaHHMe OICHMBaeTcsl B | Oayur; BTOpOE, TPEThE,
4eTBEPTOE, MIATOE U MIECTOE 3aaHus - B 1,5 O6asia; ceapmMoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 6amna.

Tect Nel

1. s ypaBaenus peaxkiun Cu SO; + KOH —... cokpalieHHOE MOHHOE YpaBHEHHE 3alUIIETCs B BUJIE
1) 2K'+S047 = K;S0,
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
11 2)2 3) 11 4) 13

4. Jlns momasyienust ruapoausa xjaopuaa xpoma (I1I) cnengyer
1) 106aBUTH CONAHYIO KHCIOTY
2) n100aBUTH IIEI0Yb
3) pa3baBUTH pacTBOP BOJIOU



4) TOBBICHTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, MPUTOTOBICHHBIM W3 TUAPOCYAb(daTa Kalbllds M BOIBI, CyMMa
KO3 PHUIMEHTOB B YPaBHECHUU HEOOPATUMOM JUCCOIUAIINK PACTBOPEHHOTO BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PacrBopumocTs Okcanara cepebpa pasha 3,27-107° 1/ 100r H,O. Omnpenenute NpoM3BeIcHHE
pactBopumoct AgC,04
1)510*  2)1,16:10° 3)10,7-10° 4)2,31-10°°

7. MaccoBast 105151 paCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE

1) Maccel BeliecTBa K Macce BOJIbI

2) KOJMYECTBa BEIECTBA K 00bEMY BOJIBI

3) Macchl BeliecTBa K Macce pacTBopa

4) KOJHMYECTBa BEIIECTBA K 00bEMY pacTBOpa
8. K ci1abbIM 3J1€KTpOIMTaM OTHOCHUTCS ...

1) ruaApOKCH aMMOHHMS

2) THIPOKCH KaJIHsl

3)  XJ0opHI Kalblus

4) MaprasioBas KUCIOTa
9. U3BeCTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIGH MOTYT MMETh IIEIOYHYIO HJIU KHUCIYIO Cpeny.
[IprunHO#i 3TOTO SABIAETCS ...

1) osnexTponu3 coneit

2) IUCTIPOIOPIHOHUPOBAHHUE CONEi

3) ruapaTHpOBaHHUE COJICH

4) THAPONIHU3 COJCH
10.3na4enue PH uncroii Bopl npu 25°C cocrasisieT

N1 2)7 3)0 4) 10
JAucnepcHbie CHCTEMBI

B Tecrax mo Teme «JlucmepcHble CHCTEMBI»: MEPBOE, BTOPOE, TPEThE M YETBEPTOE 3aJlaHUs
olieHuBaroTca B 1 Oaiut; IsIToe M 1IecToe 3aalus - B 3 Oaja.

Tect Nel

1.  Vkaxkwure pa3Mepsl YaCTHIl KOJUTOUIHBIX CHCTEM

1) wmenbie | HM

2)  O6ombme 100 M

3) ot 1 M g0 100 aM
2. Kakue WOHBI CMOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMIA, YACTHIBI KOTOPOTO HMMEIOT
MOJIOKHUTENBHBIN 3apsin?

1) KaTuOHBI

2)  aHUOHBI

3)  TOJApHBIC MOJIEKYJT
3. Jlis KaKoro 3JeKTPOJIMTA MOPOT KOArYIISIIMU KOJUIOU/IA C MOJ0KUTEIBHO 3apsHKEHHOMW YacTUIen
JOJKEH OBITh HANMEHBIITAM?

1) xmopun Kaus

2) cynbdar Kanus

3) oprodocdar kamus
4.  Muuena 3055 UIMECT CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”

KaKOH 3JIeKTPOJIUT UTPAET POJIb HOHHOTO cTabuimu3zaropa?

1)  xmopun xenesa (111)
2) Boma
3)  THAPOKCHI Kalus



5. Ilpum B3ammopmeiictBuu 20 mun 0,001H wutpata csunmna (1) ¢ 10 mm 0,02H cynwsdara xamus
obpazyercs 3o0mb cynb(dara cBunna (ll). K kakomy »1eKTpoAy ITOMKHBI MEPEMEIIaThCsl YaCTHUIIBI
JUCTIEPCHOM (ha3bl IPH AIEKTPOIIN3E?

1) HaXomATCS B COCTOSHMU JMHAMHUYECKOTO PAaBHOBECHS

2) K Karomy

3) kaHomy
6. B nBe kon0ObI HanmuTo 1o 50 MIT 30715 THIPOKCcH A *Kele3a. [Jig Toro 4ToObl BbI3BaTh KOATYIISIIIUIO
30114 ToTpedoBasioch 100aBUTh: B epByto — 5,3 mi 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 miu
0,001H pactBopa ¢ocdara HaTpusi. Berancaute mopor KoaryJsiiiui KaXaoro 3JIEeKTPOJIUTA.

OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE MpouecChl

B Tecrax mo Teme «OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
4eTBEPTOE U IATOE 3aJaHus oleHuBaroTcs B 0,5 6ama; mecroe — B 1 6ai; cebMOE ¥ BOCBMOE — B 2
Oauta, a eBsToe — B 2,5 OajuIoB.

Tecr Ne 1

1. OxucauTENh — 3TO aTOM, MOJIEKYJIa WJIM UOH, KOTOPBIH ...
1) yBeMYMBACT CBOIO CTEIICHb OKHMCIICHHSI
2) IPUHHUMACT 3JICKTPOHBI
3) oTaaeT CBOM 3ICKTPOHBI
2. [Iponiecc BOCCTAaHOBJICHUSI UMEET MECTO B CIIydae, KOr/a ...
1) HeliTpasbHBIC AaTOMBI IIPEBPAIAIOTCS B MOJIOKHTEIbHO-3aPSIKEHHBIC HOHBI
2) TIOJIOKUTEIbHBIN 3apsi]] HIOHA YMEHBIIIACTCS
3) oTpHUIaTENbHBIN 3apsi/i HOHA YBETHYMBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopuiroHpoBaHus NPUHAJIEKHUT ...
1) S+ 2HNO3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S =MgS
4. K BOCCTaHOBHUTEIISIM OTHOCSITCS ...
1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJLIBI
3)  2JEeMEHTbI, HAXOASAIINECs B CPEIHEH YacTH MEPHOIUUSCKON CHCTEMbI
5. CreneHu OKUCICHHUS KUCIOPO/a a) B BOJIE U 0) B IEPOKCUIE BOAOPOa COOTBETCTBEHHO PABHHI ...
1) a)-2;6)-2
2) a)-2;0)+2
3) a)-2;0)-1
6. [lepmanranar kanust B OBP, npoTekaronux B KHUCJIOW cpejie, BOCCTAaHABIUBAETCA JI0 ...
1)  xarnona Mn?*
2)  manrasar-mona MnO;”
3)  okcuaa mapranmna (1) MnO
7. B peakmun, mporekarorieir mo cxeme Cr,Sz3 + KNO; = K,CrO; + K;SO; + NO oxkucieHuro
MOJIBEPratoTCs CIEIYIONIUE SJIEMEHTHI ...
1) asorucepa
2)  cepau XpoMm
3)  XpoM u a30T
8. Cymma k03¢ (HUIIMEHTOB B peakiiy, IpUBEACHHOM B Borpoce Ne 7 paBHa ...

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

3J1eKTp0ngnqec1me CHUCTEMBbI



B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI». IEPBOE, BTOPOC M IIATOC 3aJIaHUs
OILICHUBAIOTCS B 1 6aJut; TpeThe U 4eTBepTOoe 3amanuss— B 1,5 6ana; mectoe u cenpbMoe — B 2 0aia.

Tect Nel

1. DNeKTPOAHBIA NOTEHIIUAN OIPEIEIIAIOT [0 YPABHEHHUIO . ..

1) Hepucra

2) MenneneeBa-Knaneiipona

3) Bonbpumana

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

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakue npoaykTel 00pa3yroTcsi Ha KaTOJe MPH AIIEKTPOIIU3€e pacTBOpa HUTpaTa cepedpa?

1) BOJIOPO/T

2) cepedpo

3) a30THAas KUCIIOTa

4) KHCJIOPO/I
4. VYkaxute cymMmmy KO3pQHUIMEHTOB B ypaBHEHHH 3JIEKTpOsn3a pactBopa Hutpara meau (1)

1) 12

2) 11

3) 10

4) 8
5. Kakas 13 TNpUBEACHHBIX  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMil  MpOTeKaeT
CaMOTIPOM3BOJIBHO B MPSMOM HaIpaBjIeHUN?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 +Na —...

4) HCI+ Cu —...
6. Breruncnute Maccy IMHKA, TMOMYYEHHOTO TIPH DIEKTpoiu3e cyinb(dara LHUHKA, KOTOPBII
npoBoauiv B TeueHue 20 cex mnpu cuie Toka 1A

1) 2,1:10%

2) 0,05

3) 0,013

4) 6,7-107
7. [IpuBenuTe cXxembl DSJIEKTPOAHBIX MPOLECCOB U MOJIEKYJISIPHOE YpaBHEHUE PEAKIHUU,

MPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKON KOppOo3uH raibBaHomapbl Zn|Mg B cepHOKucion cpene. B
OTBETE YKOXKUTE CyMMY K03(D(PHUIIMEHTOB B MOJIEKYJIIPHOM yYpaBHEHUH.

1) 6
2) 5
3 4
4 8

BHreaynutopHas camocrosTenbHas paboTa 0Oy4YaroIIMXCsl OCYIIECTBIISIETCS B BUIE H3YyUCHHS
JUTEPATyphl TI0O COOTBETCTBYIONIEMY pa3zelly ¢ MpopabOTKON MaTepuana; o(GpopMIICHHS OTYETOB IO
nabopaTOpHBIM paboTaM U BBHIIIOJIHEHHUS TOMAITHUX 3aaHUH.

BapuanTbl TeMaTHYeCKMX JOMANTHUX 3aJaHUH /151 BHEAYIMTOPHOI CaAMOCTOSITE/ILHOI padoThI
CTYJAEHTOB 110 TeMaM

Jlomamnee 3agaaue Ne 1
1o TeMe «XHMHYECKasi TEPMOJIMHAMHUKA)




B ngomarHem 3aaHuu 1Mo TeMe «XHUMUYecKas TePMOJIMHAMUKAy: TIepBas 3a/1a4a OIICHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oay.

3amaga Nel

Hus peakumn CHy ) + CO; () = 2 CO ) + 2 Hy () ompenennre BO3MOKHOE HalpaBlICHHE
CaMOTIPOM3BOJIBHOTO TEYCHHS PEAKIIMK IIPH CTAaHAAPTHBIX YCIOBHAX W Mpu Temreparype T = 927 0C,
eclii TerIoBoi 3(h(eKT peaknuu 0 3aJaHHOW TeMIIepaTyphl HE U3MCHHUTCS. Y KOKUTE: a) BBIICTSCTCS
WU TIOTJIONIAETCS SHEPrusl B XOJE pPEaKkiuu; O) NPUYUHY HAWJICHHOTO HW3MEHEHUS SHTPOIHH.
PaccuunraiiTe TemrepaTypy Hadajga peaKiiuu.

3agayga Ne2

Beraucnure temnosoit addext peakuun: CaCs ) + 2 HoOry = Ca(OH); () + C2Ho (1), monb3ysich
CTaH/IAPTHBIMU TEIIOTAMU O0pa30BaHUS pearupyromux BemecTB. CKOIbKO TEIIOTHl BBIICTUTCS WU
MOTJIOTUTCS TP oOpa3oBanuu 2,24 1 CoHy?

3ajgaga Ne3

[To TepMOXUMUYECKUM YPaBHEHHSIM pacCuMTaiTe TeraoBor 3 (HeKT peakiuu:
Hs ) + COz ) = CO () + H2 O(r). TepmoxuMudeckue ypaBHEHUS:

a) Hp ® T 15 0, o= H,O (™) AH =-241,9 x]JIx;

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

Jlomainee 3aganue No 2
o TeMe «XHUMHYECKAd KHUHETHKA)

B ngomamiHem 3aiaHuu 1Mo TeMe «XHMHYECKas KHHETHKa»: IepBas 3ajada oleHUBaeTcs B 1,5
Oama; Bropasi — B 0,5 Gaia; TpeThs, 4eTBepTas u nsaras — B 1 6ayr.

3ayaya Nel
Peakuus mporekaer mo ypaBHeHuro: O; ) ¥2 CO y = 2 CO; (. HauvanbHele KOHLIEHTpanun

pearupyromux BemectB paBHbl: [Oz] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoiabko pa3 u3MEHUTCS
CKOpOCTb NpsAMOHN peakuuu, korzpa npopearupyet 30% CO? Bo ckonbko pa3 M3MEHATCS CKOPOCTH
MPUMOI 1 0OOpaTHOW peaklvK, €CITU YBEIIMYUTh JaBJICHUE B CUCTEME B JIBa pa3a?

3amaua Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNAeT B peakuuio 3a 20MHH.
Paccuuraiite Bpems, mpu KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYNHUT B PEAKLUMIO IPHU
temneparype 200 °C, ecim TEMIEPATypHbIN KO3()PUIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS MPU ITOM CKOPOCTh peaKkuu?

3amauya Ne3

Haiinute HayanbHbIE KOHIIEHTPALUU UCXOIHBIX BEIIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIIMU:
Fe (7 + H20 ) = FeO () + Ha (1), ecnim paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOIHMX BEIIECTB PABHBI:
[H20]=0,3momw/m1, [Hz] = 0,4 Momnb/m.

3amaua Ned

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

3amaya NeS

Bripasurte uepe3 KOHLIEHTpALlMK PEAareHTOB KOHCTAHTBI PABHOBECUS CIEAYIOIINX PEAKIIUNA:

Nz(r) +3 Hz(r) =2 NH3(r), AH =-922 k]I x;
COZ(I—) +C (= 2 CO(F), AH =+160,5 kJIx;
CO(F) + HzO(r) =COs o T Hz(r), AH =-41,1 k]I x.

VYkaxuTe HanpaBJIeHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEaKLMii: a) IPHU NOHMKEHUH
TEMIIEpPaTyphbl, €CIAH [JaBJCHHE IOCTOSHHO, O) MpHU TMOBBIILIEHWU JaBIEHUS, €CIM TeMIleparypa
MOCTOSIHHA.

Jlomainnee 3aganue Ne 3




1o reme «PacTtBopbn»

B nomamnem 3amanuum mo Teme «PacTBopel»: mepBas, BTOpas, TpeThsi M IMATas 3a7auud
orieHuBaercs B 1 Oayt; werBepTas u mectast — B 0,5 Oaia.

3amaua Nel
B xakom o6beMe BojbI ciieayer pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa

onoBa (Il) ¢ mmotHOCTRIO P = 1,405 r/™MN?

PaccumraiiTe: a) MaccoByr JOJI0 BEHIECTBA B PacTBOpe; O) MOJSPHYIO KOHIICHTPAIHIO
SKBHMBAJICHTA; B) MOJSUIBHOCTb; ) THUTP; J1) MOJBHYIO JIOJIIO BEIIECTBA B pacTBOPE.

3ajgayga Ne2

3aKOHYUTE MOJICKYJSApPHBIC U HAIMIIATE COKPAICHHBIC HWOHHBIC YPaBHCHHS peakIui
B3aMMOJICHCTBHS CIICIYIONINX BEIICCTB:

HBr + NaOH —

AgNO3 + H,S —

MgCl, + KOH —

CaF, + HCl —

Sb(OH); + H,SO4 —

Sb(OH); + NaOH —

3amaga Ne3

COCTaBI)Te II0 ABa MOHCKy.]ISIpHI)IX ypaBHCHI/IH pCaKHI/If/'I K CJ'ICIIYIOHII/IM HNOHHBIM:

Ba?* + CrO4 — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn* +H,S

3amaua Ne4
Boruncnute pH 0,05M pactBopa cepHON KUCTIOTHI.

3amaya NeS

Kakue u3 ciemyromnmx coneit moasepratorcst ruaponnsy: NaSiOs. Cu(NOgz),. KBr? CocraBbTe
HOHHBIE U MOJIEKYJIIpDHBIE YpaBHEHMs THAPOJIHM3a COOTBETCTBYOIMX cosiel. Kakoe 3Hauenue pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3T0r0
COEIMHEHMUSL.

Jlomamnee 3aganue Ne 4
I10 TEME «OKI/ICJIl/lTeJIbHO-BOCCTaHOBHTeJIBHI)Ie npoueccm»

B ngomamuem 3amanum mo Teme «OKHCIUTETbHO-BOCCTAHOBUTENIBHBIC TMPOIECCH): TepBas
3a/a4a orieHuBaeTcs B 1,5 6anna; BTopas — B 2,5 6amna; Tpetbst — B 1 6a.

3amayga Nel
[Tonbepute KOA(pPUIMEHTHI B ypaBHEHHUSIX OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHil.

VKaxuTe TUI KaKI0M peakLvu.

PaccuntaiiTe SIEKTPOIBUKYIIYIO CHUIY W ONPEACIUTE HAMPABICHUE CAMONPOU3BOJIBHOTO
MPOTEKaHUsl TNEPBOM PEAKUHUHU IIPU CTAHAAPTHBIX YCIOBHAX, WCIIOJb3Ys 3HAYEHUsI OKHUCIMTEIBHO-
BOCCTAaHOBHUTEIILHBIX TOTEHITHAIOB:

HJ + H;PO, — J, + H3PO3; + H,O

HNO, — HNOs; + NO + H,O

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

NHsReO, + H, — Re + NHjz + H)O

KBrO — O, + KBr

3amaga No2
CocraBbpTe ypaBHEHHS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA:



KMnQO,4 + NaNO, + H,O —

NaCrO, + H,O, + NaOH —

BI(OH)3 + Na,S,05 + NaOH —

Bi,O; + C —

Mg + HNOs; (pasg) —

3ajgaga Ne3

Hanbl nBe okucnutenbHo-BocctaHoBuTenbHbIe mapbl: KNO,;, KNOjz; u Pb(NOg3),;, PbO..
[Tonb3ysick Tabnuilel CTAaHAAPTHBIX OKHCIHUTEIHHO-BOCCTAHOBUTEIHHBIX TOTEHI[UANIOB, COCTAaBHTE
ypaBHEHHE BO3MOXKHOH peakuuu B  ykazannoi cpeme (HNO;3). Paccuwmraiite 3HaueHue
AJIEKTPOABIIKYILEH CHIIBI PEaKIIHH.

Jlomamnee 3aganue Ne 5
10 TeMe «JJIeKTPOXMMHUYECKHE CHCTEMbI»

B momarrnem 3amaHuu 1o TeMe «IIEKTPOXUMUYECKUE CHCTEMBIy: IepBasi 3a/1avya OICHUBACTCS B
1 6amr; BTOpas — B 1,5 6amna; Tpetbst — B 2,5 Oana.

3amaua Nel
CocTaBbTe DJIGKTPOHHO-MOHHBIC ypaBHEHUS JJICKTPOJHBIX TIPOIECCOB W  MOJCKYJSPHOE

ypaBHEHHE TOKOOOpa3yroliel peakiuu, NpoTeKarouieil mpu paboTe TalbBaHUYECKOTO 3JIEMEHTa
Co/Co(NOs3); // AI(NOg3)s/Al. Paccuuntaiite DJIC (E) rajpBaHHYECKOro 3JIEMEHTA MPH CTAHIAPTHBIX
YCIOBUSIX.

[IpuHsiB MOTEHIIMAT aHOJA DPABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTAUTE KOHIEHTPAIUIO
KaTMOHOB MeTa/la B KaTOAHOM pacTtBope, mnpu Kotopoit DJIC raabBaHMYECKOro JJIEMEHTa
ymenbiutes Ha 0,02B.

3amaga No2

[IpuBenuTe CXE€MBl SJIEKTPOJHBIX TMPOIECCOB U MOJEKYJSIPHBIE YPAaBHEHMsI PEaKIIui,
MPOTEKAIOIINX TPH JEKTPOXUMHUECKON Koppo3uu rambBanomapbl Co/Ni: a) B kucioit cpeze; 6) BO
BJIQYKHOM BO3/IyXe€.

Omnpenenure yObUTb Macchl aHOJA MPU KOPPO3UHM B KHCIOW cpene 3a 20 MHH, €ClIH CKOPOCTh
kopposuu coctasmia 0,01 /4.

3amaga Ne3

CocTaBbTe DJIEKTPOHHO-UOHHBIE YPAaBHEHHUS OJJIEKTPOIHBIX TPOILECCOB (aHOJ HWHEPTHBIA) H
MOJIEKYJIIPHOE YPABHEHHUE PEAKIUU, IPOUCXOIAIIEH TP SIIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Breruncnure ¢akTHdeckoe KOJWYECTBO METaula, TOJYYEHHOTO Ha KaTOJE TPHU DIICKTPOJIU3E
Co(NO3)2, eciu 351eKTpOIH3 MPOBOAWIM B TeueHHH 1 4. Bbixoa MeTasuia o Toky coctaBui 85%.

VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBITICHUS BBIX0/Ia METAJIJIa TT0 CPAaBHEHUIO C PACUECTHBIM.

BapuaHTt 1oMaumHeil KOHTPOJILHOM PadoTHI

BAPHUAHT Ne 1

TEMA 3AJJAHUE
3amanne 1. OKOHYAHHE >IEKTPOHHOH (OpMyIHI ....65°6p". Ykaxure
MOJIO)KEHHE DJIEMEHTa B MEPUOJAMYECKOM cHucTeMe: Mepuoj, TpyIIy,
Tema 1. HOATPYIIyY, Ha3BaTh 3eMeHT. COCTaBbTE AIIEKTPOHHYIO (OPMYITY aToMma
Iepuoguueckas ANIEMEHTa. YKaXUTE JJIEKTPOHHOE CEMENCTBO, METalll WM HEMETAILI.
cucrema 3jieMeHTOB | CocTaBbTe  3JEKTPOHHO-rpaduueckyro  GopMyny Ul yKa3aHHBIX
CTpOeHHe aToMa 3JIEKTPOHOB B HOPMAJIbHOM COCTOSIHUM.
3aganme 2. VYKazaTh BCE€ KBAHTOBBbIE 4YHCIA JJISI  DJIEKTPOHOB,
OTBEYAIOIIUX CIIEAYIOUIeH AIEKTPOHHOU hopmyIte 5p°
Tema 2. 3apanune. CocTaBbTe YpaBHEHHUs PEAKIMiL, P MOMOIIN KOTOPBIX MOKHO




Kuciaorno-ocHOBHEIE
CBOJCTBA BelIECTB

OCYIIECTBUTH CIECAYIOIINUEC IPEBPALICHUSI
Zn — ZnO — ZnCl, — Zn(OH),—Nay[Zn(OH)4]

3apanme 1. {na peakuun FesOsxy + Hyr = 3Fe0yq + HOr onpenemure
BO3MOXKHOE HAIIPABICHHE CAMOIPOM3BOJIFHOIO TEUCHUSI PEAKIUU  IPH
CTAHJAPTHBIX YCIOBHSX M TpH Temmeparype t =1227°C, ecim Teruiooit

Tema 3. adexr 1o 3amaHHON TeMIepaTypbl He U3MEHUTCSL.
XumMuyeckas YkaxuTe: a) BBIICISICTCS WM TOTJIONIASTCS SHEPTHsi B XONE pPeakiuu; 0)
TePMOJAUHAMHUKA NPUYKMHY HAWEHHOTO W3MEHEHWs SHTponuM. Paccuuraiite Temrieparypy, Npu
KOTOpPOH yYCTAHABIIMBACTCSI PABHOBECUE U MPOUCXOIUT CMeHa 3Haka AG.
3aganue 2. Boermcimire TermoBor addexr peaximm 3FesOsny + 8Alk) =
4A1LO3K) + 9Fek), MONB3YACh CTAHIAPTHBIMU SHTAIBIMAMH O0pa30BaHUS
pearupyronx BeulectB (npwiokeHre 3). CKOJIBbKO TEIIOThl BbIICIUTCA
(mornoturcst) pu 0Opa3oBaHKy BelecTa Fe B konmuectse 56 1?7
3aganue 1. TemneparypHbiii ko3Qduirient peakuuu paBeH 2,5. Kak
Tema 4. M3MEHUTCS CKOPOCTh PEaKLUU: a) MpHU MOBBIILIEHUU TemiepaTypbl oT 60
XuMH4eckas 10 100°C; 6) mpu oxiakaeHUH peakinoHHoki cmecu ot 50 1o 30°C?
KHHETHKA U 3apanme 2. [l oopatumoil peakimu Fe3Ouk) + Hypy = 3FeO) + HO
XHMHYECKoe 3alUIINTE BbIpaXKeHUE KOHCTaHThl paBHOBecust AHC, kJlx =+ 69.8.
paBHOBecHE [TpemoxuTe crocoObl YBEIHUSHUST KOHIICHTPAIUH ITPOTYKTOB PEAKIIHH.

Tema S. PacTtBopbl

3aganue 1. B 180 mu Bogst pactBopeno 20 r cynbhara Maprasiia.
[Tosryuamicst pacTBop TIOoTHOCTHIO 1,101 r/Mut. Beraucnure MoJsipHYy¥o,
HOPMAJIbHYIO, MOJISUTbHYIO KOHIIEHTPAIIMHA U MacCOBYIO JOJIO
pPacTBOPEHHOI'O BELIECTBA.
3aganue 2. CocTaBbTe MOJIEKYIAPHBIE U HOHHO-MOJIEKYIISPHbIE
YpaBHEHUs pEaklMii B3aUMOJEHCTBHSI B paCTBOPaX MEXY:

Bi2(804)3 )51 NaOH; FeCI3 u H,S;

NH4OH u MnCly; H,SO4 u Ba(OH),.
3apanme 3. CocTaBbT€ HWOHHO-MOJEKYJSIPHBIE M MOJEKYISIPHbIE
ypaBueHust ruzaponusa cojieir Na,SiOs, ShCls, Rb,SO,4. Kakoe 3nHaueHue
pH (>7, <7) uMeIoT pacTBOPHI ITUX COJE?

Tema 6.
OKHCINTEIBLHO-
BOCCTAHOBHTEILHEIE
CBOlCTBa BelIeCTB

3aganue. MeTo10M 371€KTpOHHOTO OanaHca noadoepute K03 PUIMEHTHI B
YPaBHEHMSIX, YKQKUTE OKUCIUTENb U BOCCTAHOBUTEb, HAITUILIUTE
AIIEKTPOHHBIE YPaBHEHUS MPOLIECCOB OKUCIICHHS U BOCCTAHOBJICHUS
H3;PO3; + KMnO,4 + H,SO,4 = H3PO4 + MnSO4 + KSO4 + H,O

CuSO4 + H3PO, + H,O = CuH + H3PO4 + H,SO4

Tema 7.
DJIEKTPOXUMHYECKH e
CUCTEMBI

3ananme 1. /111 ranpBaHUYECKOTO 3JIEMEHTa, 00Pa30BaAHHOTO
IUTACTHHAMU U3 METAIIJIOB

Zn u AQ, MOrpyXeHHbIX B pPaCTBOPHI UX COJIEH C KOHLIEHTpAIel HOHOB
METaJIJIOB

A" =0,01 u B™ =0,05

1) cocraBbTE CXeMy rajibBAHUYECKOTO DJICMEHTA;

2) HamUIIUTE YPaBHEHUs 3JEKTPOAHBIX MPOIECCOB M TOKOOOpa3yroniei
peaxiuu;

3)  paccuuTaiiTe IEKTPOABIKYIIYIO CUITY FaJlbBaHUIECKOTO JIEMEHTA.
3aganue 2. CocTtaBbTe ypaBHEHUS 3JIEKTPOJIHBIX MPOLECCOB (aHO
MHEPTHBIN) U MOJIEKYJIIPHOE YPaBHEHUE PEAKIIMH, TPOXOIALIEHN TPH
IIEKTPOJIM3E paciliaBa Wil pacTBopa 3ekrposnta paciuiaB CaCl; .
BrruncnauTe Maccy MeTasuia BbIAEIUBLIETOCS HA KaTOAE, €CIH
AIEKTPOJIN3 MPOBOAMIIM TIpH cuiie Toka A =10,0. B TeueHne BpeMeHu = 2,5
4.Bbeixoa merasuia o Toky Br coctaBun  98%.

3ananme 3. CocTaBbTe ypaBHEHHUS JIEKTPOIHBIX MPOLIECCOB U
MOJIEKYJISIPHOE YPaBHEHHME PEAKIIUH, IPOTEKAIOIIEH ITPU
HIIEKTPOXMMUYECKON KOPPO3UH raibaHomnapel: Pb - Sn

a) B KHUCIIOM cpefie;




\ 0) B arMoc(epe BIaKHOTO BO3TyXa.

ocoukrwhE

KoHTpoJsibHbIE BONIPOCHI 110 TEMaM
KouTpoJibHbIe BOIPOCHI 10 TeMe «XMMH4YeCKas TePMOANHAMHKA)

OCHOBBI XMHYECKOH TEPMOTUHAMUKHU: TTOHSITHE CUCTEMBI, BUIBI CHCTEM.

TepmoauHaMuYecKre mapaMeTpbl U PYHKIIUU COCTOSTHHS CUCTEMBI.

Buytpennss sHeprus. Pabota. Termnora.

[1epBbIii 3aKOH TEPMOAMHAMUKY (BBIBO).

DHTanbnus Kak (QYHKIUS COCTOSIHUS CHCTEMBbI. DHTAJBITNs 00pa30BaHMs BEIIECTBA.

TennoBoit 3¢dekT XuMmudeckor peakiuu. DakTophl, BIMAIONIME HAa TEIIOBOH AddekT

XMMHYECKON PEAKIIUU.

7.
8.
9.

10.
11.
12.
13.

RHRoOoo~NoOar~WNE

1.
2.

0.
11.
12.
13.
14.
15.
16.
17.

Tepmoxumusi. 3akoH ['ecca.

CnenctBus u3 3akoHa ['ecca.

DOHTponus Kak GYHKIHS COCTOSHUS CUCTEMBI.

BTopoii 3aKOH TEpMOAVHAMUKH.

Tpetuii 3aK0H TEPMOJTUHAMUKH.

Oueprus ['nb6ca.

HamnpaBnenue caMonpon3BOJIbHOTO MPOTEKAHNUSI XUMUUECKUX PEAKIIUMA.

KOHTpOJILHLIe BOIIPOCHI MO TEME «XHMMHYeCKasi KHHETHKA»

Xumuyeckas KnHeTuka. CKOpoCcTh XMMUYECKOM pEaKLMU U METO/bI €€ PETYJINPOBAHMUS.
BiusiHue KOHIIEHTpay Ha CKOPOCTh XUMUYECKOM peakuy (3aKOH JIEHCTBYIOIIUX Macce).
Bausinue Temneparypsl Ha CKOpoCcTh xuMHuuyeckoit peakuun. [Ipasuno Bant — I'odda.
Teopust aKTUBHBIX CTOJIKHOBEHHI AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus nepexoJHOro KOMIUIEKca. DHepreTuyecKas guarpaMmma.

Kpusast MakcBenna — bonbiimana. DHepretuueckuii 6apbep.

Karanmutrueckue cuCTeMBI.

Binsgnue kaTanu3aTropa Ha CKOPOCTb XUMUUYECKOU peaKIny.

I'OMOreHHBIN U reTepOreHHbIN KaTalns.

KonebarenbHble peakuuu.

Xumunueckoe paBHoBecrue. OOpaTuMble 1 HEOOPATUMBIE PEAKLIUH.

KoHcTaHTa XMMHUYECKOrO paBHOBECHSI.

Cwmemenne xumudeckoro pasHosecus. [Ipunnun Jle-1llarense.

BnusiHue KOHIIEHTpanuy, JaBICHUs U TEMIIEPATYPHI.

®a3oBbIe paBHOBECHSI.

®da3oBble AUarpaMMBbl 1JI1 OJHOKOMIIOHEHTHBIX CUCTEM.

KonTtpoabsnbie Bonpocsl 1o Teme «PactBopbn»

[Toustue pacTBopa. PaCTBOpI/IMOCTB BCIICCTBA. PaCTBOpI/IMOCTB rasa.
PaCTBOpLI. CnocoObl BBIPAKCHUA KOHIICHTpAalluU pPacTBOPOB (MaCCOBa}I A0JId, MOJIIpHasA

KOHIOCHTpaAlMA, MOJIApHaA KOHOCHTpalsa S5KBUBAJICHTA, MOJIbHAA 10JI, TI/ITp).

3. KonnurarusHble cBOMCTBa pacTBOpoB. VaeanbHbII pacTBOD.

4.  3axonsl Payns: | (ronomerpuueckuit) u |l (30yminockonu4eckuii 1 KpUOCKOITUYECKUHN).

5. Ocmoc. Ocmoruyeckoe naBieHue. Cxema 0CMOMETpa.

6. KucinoTrHO-OCHOBHBIE B3aUMOIENCTBUS BEIIECTB.

7. HonHasg Teopus KUCJIOT U OCHOBaHMH AppeHuyca. OCHOBHBIE MOHATHUS U IOJIOXKEHUS TEOPUU
AppeHuyca.

8.  Jluccommanusi KHCIOT, OCHOBAaHMHM W COJEeH C TOYKM 3PEHUS HOHHOW TEOopHH AppeHHyca
(mpumepsr).

9.  Crenens nuccormanuu. CHIIbHBIC U cIa0bIe YIEKTPOJIUTHL.



10. Huccommarus cinadbix 35eKTponnToB. KoHCTaHTa quccomnuaum.

11. 3axon pazbaBnenus OcTBanba.

12. Peaknuu MOHHOTO OOMEHa MEXIYy AJICKTPOJUTaMHU (Ha MpUMepe peakiuii o0pa3oBaHus ci1aboro
NEKTPOJINTA, OCAKA U raza).

13. IIpousBeneHue pacTBOPHUMOCTH.

14. VonHoe npousBeneHuEe BOAbl. BoIOpoaAHBIN U THAPOKCUIBHBIN TOKA3aTEIH.

15. Tmaponus coseid. TUIbI THAPOTIN3A CONCH.

16. KonnyecTBeHHbBIE XapaKTEPUCTUKH MTPOIIECCa THAPOIIH3A.

17. ®akTopsl, BAUIIONIME HA IPOLECC THAPOIIN3A.

KOHTpOJILHLIe BOIIPOCHI IO TEME «I[ncnepcm,le CHUCTEMBI»

I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.
JucnepcHocTh. Knnaccudukanuu AUCIIEPCHBIX CUCTEM.
Kommonnneie pactBopsl. JInodunsHbIe U JTMOPOOHBIE KOJUTOUIEIL.
CniocoOblI MoTy4eHus KOJUTOUIHBIX PACTBOPOB.
CtpoeHure KOITOUTHBIX YacTHLl.
[IpaBuno @asiuca — [leckona.
Y CTOMYNBOCTH KOJUTOUAHBIX cucTeM. CTaOMITN3aTOpHI.
Koarymnsiuust nuo@uiibHbIX U TH0GOOHBIX KOJTOUIOB.
CenumeHTaIus KOJIOUIOB.
0. Koarynsamus KOJJIOUIHBIX paCTBOPOB AIIEKTPOIUTAMH.
1. IIpasuno Ulynsue — Napau. Koarynupytomiast citocoOHOCTb.
12. Onrtuueckue CBOMCTBA KOJUIOUAHBIX PACTBOPOB.
13. DnekTpuyecKue CBOMCTBA KOJUIOMIHBIX PACTBOPOB.

RBoOoo~NORwNE

KonTpoabHbie Bonpochl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
npouecchn

OCHOBHBIE IOHATHUSI TEOPUU OKUCITUTENBHO-BOCCTAHOBUTENIbHBIX PEAKIIUI.
OKHUCIINTEILHO-BOCCTAHOBUTEILHBIE CBOMCTBA BECUICCTB.

BaxHeiinie OKUCIUTENN U BOCCTAHOBUTEIIH.

THITbI OKHCITUTETFHO-BOCCTAHOBUTEIBHBIX PEAKIUi (TIPUMEPBHI).
OKHUCIHUTENbHO-BOCCTAHOBUTENBbHBINA MOTEHIIMAI.

VYpasuenue HepHcra.

CocraBiieHHe OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI.
HanpaBneHHe OKHUCJIHUTCIIBHO-BOCCTAHOBHUTECIIbHBIX peakunﬁ.

ONoa~wWdE

KOHTpOJIbHI)Ie BOIIPOCHI IO TEME ((BHCKTPOXI/IMI/I‘ICCKI/IC CUCTEMBD»

OnekTpoxumMmuueckue cuctemsl. Kiaccudukaius 31eKTpOXUMUYECKUX MTPOLIECCOB.
DNEKTPOXUMHUYECKHE ITPOLIECCHI, IPOTEKAOIIUE HA IPAHULIE Pa3/iea «METAJII — pacTBOP».
IManpBarmveckwmii amemenT Jlanuamsa — Skoowu.

DNEKTPOABUKYIIAs CUJIa TaIbBAHUYECKOIO AJIEMEHTA.

W3mepeHne »HIIEKTPOAHBIX MOTEHIUANOB. Psn  craHAapTHBIX 3JIEKTPOJHBIX IMOTEHIIMAJIOB.
CBOI/ICTBa METAJIJIOB B COOTBETCTBHUH C UX IOJIOKEHUEM B PSIIy HANIPSIKEHUM.

6. VYpasuenue Heprcra.

7.  DnexTpoau3 paciiaBoB U pacTBOPOB. KaTomHbIE U aHOIHBIE POLIECCHI.

8.  OOwemunenHsblit 3akoH Dapanes. Beixos mo Toky.

9.  Kopposus meraios. Kiaccuduxanust KOppo3HOHHBIX TPOIIECCOB.

10. Xwumwudgeckast KOppo3wus.

11. DOnexTpoxumuueckas KOppo3us. AHOIHOE OKHMCIEHHE METaula U KaTOAHOE BOCCTAHOBJICHME
OKHCIIUTEJI.

12. TIpumepsl KOPpO3UH B KHCIION cpesie U aTMOc(hepHOi KOppo3uu.

agrownE



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

CKOpOCTh KOPPO3HUH.

3amuTa METauIoB OT KOPPO3HUHU.

3alUTHBIE TOKPBITHSL.

DIEKTPOXUMHUYECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAILIOB.
XUMHUYECKUE UCTOYHUKHU TOKA. ['albBAHUYECKUH AJIEMEHT.
XUMUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XHUMHYECKUE UCTOUHUKH TOKA. TOIIMBHBIE 3JIEMEHTHI.

7. OueHoYHbIe cpeACTBA /sl IPOBeJAeHUs POMEKYTOUYHOM aTTecTaluu
IIpomexyrouHass  aTTecranus UMEET  LEIbI0  ONpPENEIUTH
3aIJIaHUPOBAHHBIX PE3YJIbTATOB O0YUEHUS MO JUCIUIUIMHE 32 ONpeAeTICHHBINA epruo 00y4eHHUs.

a) Ilnanupyemble pe3yabTarbl 00y4YeHHs] M OIIEHOYHbIE CpPeACTBA ISl NPOBEACHUS

NMPOMEKYTOYHOM ATTECTALMM:

IMPUJIOKEHUE 2

JOCTHIXCHUA



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH
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OIIK-3: Cnoco0OeH MpUMEHSATh COOTBETCTBYIOIIMK (PU3MKO-MAaTeMaTHUECKUI ammapaT, METOABl aHAIW3a M MOJEIMPOBAaHUS, TEOPETUYECKOTO U
9KCHEPUMEHTAIBHOIO UCCIIEJ0BAHNUS IIPU PEIIEHUH NPO(ECCHOHAIBHBIX 3a/1a4

OIIK-3.1

Hcnonp3yer Meronbl a”anmusa U
MOJEIUPOBAaHKUS  I[PU  PELICHUU
npodeccnoHambHbIX 3az1ad,

MOACIIMPOBAHUN U IMMPOCKTHUPOBAHUU
OHCPIroCUCTEM

Hepeqenb meopemu4ecKux 60npocoe

1. OCHOBHBIE METO/IbI XUMHUECKOI'0 aHAJIN3A.
2. OcHoBHBIE IPUOOPHI U 000PYIOBAHUE JUISI XUMHUECKOI'O aHAJIN3a BEILECTB.
3. Metoauku npoBeaeHus onbIToB. [IpaBuia TeXHUKN O€30MaCHOCTH.

Ilpakmuueckue 3a0anusn:

1. Jna peakuuu CHy () + CO; () = 2 CO () + 2 Hy (1) onpenenure BO3MOKHOE HAllpaBJICHUE
CaMOIIPOM3BOJIBHOTO TEUEHHUS pEaKklUUU IpU CTaHIAPTHBIX YCIOBUSIX W NIpu  Temmeparype T
=927°C, eciu TemoBoi 3¢ deKT peakuu 10 3aJJaHHOW TeMIepaTypbl HE U3MEHHUTCS. Y KaXKHUTE: a)
BBIJIETISIETCSl WM TOTJIOUIAETCS 3HEPIHsl B XOJA€ peakuuu; 0) NMpUYMHY HAaWJEHHOTO WU3MEHEHUS
sHTponuH. Paccunraiite TemmnepaTypy Hayaia peakium.

2. Bripa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PAaBHOBECHS CIICAYIOIIUX peaKIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HanpaplICHHUE CMEIIEHUS XUMHUYECKOIO
paBHOBECHSI STUX peaKLui: a) MPH MOHWKEHUU TEeMIIepaTyphl, €CIU JaBJI€HHE MOCTOSIHHO; 0) mpu
MOBBILICHUY JIABJICHMS, €CIIM TEMIIEPATypa MOCTOSHHA.

3. CKOIbKO MWLTHUIUTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C MJIOTHOCTHIO 1,84 r/mi
notpebyercst 1uis npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyronux coieit moasepratorcs ruaponusy: NapySiOs. Cu(NO3),. KBr?
CocTtaBpTe MOHHBIE M MOJIEKYJSPHBIE YpaBHEHHUs THAPOJN3a COOTBETCTBYHOIIMX coiyiel. Kakoe
3HaueHne pH (< wim> 7) UMEIOT pacTBOPHI ITUX CONEH?

5. 3omb Tuapokcuaa Maruus noiydeH myrem cmemmBanus 0,02 1 0,011H. pactBopa MgCl, un
0,028 1 0,005 =H. pactBopa NaOH. Omnpenenure 3aps 9acTUI] TMOJY4EHHOTO 30JI1 W HAITUIIATE
(dbopMyiTy ero MULEIUIHI.

6. PaccumTaiiTe 3lEKTPOABMKYIIYIO CHJIY M OINpPEIEIUTE HANpPaBJICHUE CaMOIPOU3BOJIBHOTO
NPOTEKaHUsS pPEaKUUWU TpH CTAHAAPTHBIX YCIOBHUSAX, MCIONB3Ysl 3HAUEHHUsS OKHCIUTENBHO-
BOCCTAHOBUTENBHBIX ToTeHmanos HJ) + H;PO, — J, + HzPO3; + H,0.

7. llpuBeguTe CXE€MBI DJIEKTPOAHBIX IPOLIECCOB U MOJICKYJIAPHBIE YPAaBHEHUs PpEaKIui,
MPOTEKAIOIINX MPH AIIEKTPOXUMUYIECKOI Koppo3un ramsaHonapbl Co/Ni: a) B kucioii cpene; 0) BO
BJIKHOM Bo3ayxe. OnpenenuTe yObUIb MAacChl aHOJA MPH KOPPO3UHM B KUCIOH cpexe 3a 20 MuH,




Kon

NHaukaTop AOCTHIKEHUS

O1eHOYHEIE Cpe€acTBa

WHNKATOpa KOMITCTCHITHH
€CJI CKOpOCTh Kopposuu coctaBuia 0,01 r/y.
8. CocraBbTe JEKTPOHHO-UOHHBIC YPABHEHHSI AJIEKTPOJIHBIX TPOIECCOB (aHO WHEPTHBIN) U
MOJICKYJISIPHOE ypaBHEHHUE pEaKIMH, TMpoucxonsduiel npu siaextponuze pactBopa CoSOy,
Breraucnute (pakTUdeckoe KOJMYECTBO MeETallia, IMOJYYCHHOTO Ha KaToJe MpH JIIEKTPOIU3e
Co(NO3),, eciu 37eKTpOU3 MPOBOAWIN B TeueHHUH | 4. BbIxoJ MeTasia 1mo Toky cocraBi 85%.
YKakuTe BO3MOKHBIC MPHUYMHBI YMEHBIIICHUS BBIXO/a METaJIa TI0O CPABHEHHIO C PACUYETHBIM.
9. IIpoBecTu aHanu3 BIUSHUS KOHIIEHTPAIIUU HA CKOPOCTh XMMHUUYECKOM peakiuu
Na;S;03 + Hp,SO, = S + SO, + NaSO4 + HO mo akcnepuMeHTanbHBIM JaHHBIM. [IpoBecTH
00pabOTKy TOJNYYEHHBIX JAaHHBIX C UCIOJb30BAHHEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTHI. Pe3yIbTaThl ONTOB MPEACTABUTH B BHJIE TAOTHIIHI 1.
Tabauua 1
Homep O6beM, M Konuentpauus Bpewms Cxopoctb
ombiTa | NaS,03 H,O H,SO, Na;S,0s, 102 | nosBnenus peakuuu, 10,
MOJIB/JI MYTH, C ¢t
1 1 7 2 1,3
2 2 6 2 2,6
3 3 3) 2 3,9
4 4 4 2 5,2
3) 3) 3 2 6,5
[To manHBIM TaOMIEI 1 TOCTPOUTH TpadUK 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIUN
THOCY/b(aTa HATPUs, OTIOKUB Ha ocu adciucc koHmeHtparuio Na;S;0Os, a Ha ocw opaAMHAT —
CKOPOCTh PEaKITUH.
Crenath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKIIUU OT KOHIIEHTPAIlMU THOCYIb(haTa HATPHsl.
OIIK-3.2 Crnocoben MPUMEHSTH Ilepeuens meopemuueckux 60npocoe:
COOTBETCTBYIOIINN ¢usmko- | 1. OCHOBBI XMMHYECKOH TEPMOJWHAMUKH: CHCTEMa, TEPMOJUHAMHUYECKHE ITapaMeTphI
MaTEeMaTHUeCKUil  ammapar  [pH | CHCTEMbI, YHKIIMH COCTOSIHUS CUCTEMBI. [1epBbIit 3aKOH TEPMOAUHAMUKH.
TEOPETUICCKOM ul2. DHepreTuka XUMHYECKHX TPOIECCOB.
AKCIIEPUMEHTATLHOM HCCIIETOBaHUH | 3. DOHranbpnus. 3aKoH ['ecca u ciecTBUs U3 HEro.
B peleHnmn 3amady | 4. OuTtponus. YpaBHeHue bonbiimana. Bropoli u TpeTuii 3akKOHbI TEPMOJUHAMUKH.
SHEpProcOepeKeHUs S. Oneprus ['m66ca. HanpapieHUs: XUMHUECKUX POIIECCOB.
6.

Xumuueckass kuHeTuka. CKOpOCTh XMMUYECKOW peakiuu. CpeaHss U UCTUHHAs CKOPOCTH
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PEaKIuu. Kunernueckas KpuBas.

7. CKopocCTbh peakui U METO/Ibl €€ PEryJINPOBAHHUS.

8. Bnusiaue remneparypsl Ha ckopocTh peakinuu. [Ipasmio Bant-I'ododa.

9. OHeprus akTUBallMU. AKTHBUPOBAHHbBIN KOMIUIEKC. Y paBHEHHE AppeHuyca.

10.  Karanu3aropsl U KaTaIUTUYECKHE CUCTEMBL. | OMOTr€HHBIN KaTalus.

11. Karanu3aTopsl 1 KaTaIMTUYECKUE CUCTEMBI. | €TepOreHHbIN KaTaJIns.

12. Xumuueckoe paBHoBecHe. KoHCTaHTa XMMHUYECKOIO paBHOBECHS.

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

14.  PactBopsl. CriocoOBI BbIpaXKeHUsI KOHLIEHTPALMH PACTBOPOB.

15. PacTBopbl 31ekTpoanToB. CTeneHb U KOHCTaHTa IEKTPOIUTUYECKON TUCCOLMAMU. 3aKOH
pa36asnenus OcTBabaa.

16. Jlucconumarus KAciaoT, OCHOBaHHM, coliel. AM(OTEpHBIE JIEKTPOIUTHI.

17.  PactBopumocTts. IIpousBeaeHune pacTBOPUMOCTH. YcCIOBHE OOpa30BaHUS M PacTBOPEHUS
OCAaJIKOB.

18.  uccoumanus Boasl. loHHOe npousseneHue Bojsl. pH.

19. I'unponus coneil. CTeneHp U KOHCTAHTA THIPOIH3a.

20.  Jucnepcubie cuctemsl. Knaccugukanus. JlnopuibHeie u 1n1o(oOHbIE KOIIOUIBI.

21. CtpoeHnune KOJUIOUIHBIX YacTHII.

22.  Koarynauus KOJUIOUAHBIX PacTBOPOB.

23.  OKHCIUTETHHO-BOCCTAHOBUTEIbHBIE CBOMCTBa BemiecTB. Kitaccuduranus OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEaKIUi.

24, DNEeKTPOXUMHUYECKHE CUCTEMBI. 3akoHbI Dapaes. DAEKTPOAHBINA OTEHIUAL.

25. ["anbpBannyeckuii anemeHT Jlanuams SIkoou.

26.  DIEKTPOXMMHUYECKHE CHCTEMBI: JIEKTPOJIN3 PAcIUIaBoOB. [IpiMeHEeHUE PIEKTPOITH3a.

27.  DnekTponu3. AHOIHBIN U KaTOAHBIM MPOIECCHl MPU AIIEKTPONIN3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.

28. Kopposus. Buasl koppozuu. CriocoOb! 3alIUThl METAJUIOB OT KOPPO3UH.

Ilpakmuueckue 3a0anus:
1. HamucaTe 3JIEKTPOHHBIE YpPAaBHEHMS OJIJIEKTPOIHBIX ITPOLIECCOB, YPABHEHHE CYMMAapHOM
TOKOOOpa3yromei peakuuu, BEMUCIUTh JJIC raapBaHHYECKOTO 3JIEMEHTA, €CIIM KOHIEHTpaluu
31 2+_
noHoB MeTaiioB paBHbL: [Al°]=0,001 momas/m, [Co™ ]=0,1 monb/m.
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2. Hamucatb MOHHBIC W MOJICKYJISIpHBIC ypaBHEeHHS peakuuid Tuaposnsa cosierd: KsPOy; NaSOy;
ZnC|2.

3. 3aKOHYUTH YPAaBHECHHS PEaKIMi, HAITMCAB UX B MOJICKYJIIPHOW ¥ MIOHHOHM dopmax:

Al(OH); + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 n pactBOpa ruapokcuna kaibisa conepxutcs 478,8 r Ca(OH),. IInotHOCTH pacTBOpa
1,14 v/mn. Paccuuraiite: w(Ca(OH),); Cy; Cox; Cmy N(Ca(OH)) 1 N (H20); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.

6. HamucaTth 5JeKTpOHHBIE YpaBHEHHUS OAJIEKTPOJIHBIX MPOLECCOB, YpaBHEHHWE CYMMapHOU
TOKOOOpa3yromel peakuuu, BeIMUCIUTh DJ[C raJlbBaHMYECKOrO 3JIEMEHTA, €CIIM KOHIICHTPAI|H
HOHOB METAJJIOB PABHBI: [Mn2+]=0,01 MOJTB/JI, [Au3+]=O,1 MOJTB/JI.

7. 3aKOHYUTH YpaBHEHMsI peakLMii, HAaMCaB UX B MOJIEKYJISPHONW U MOHHOM popmax:

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

9. Hamucath 3JCKTPOHHBIC YpPaBHEHHUS JJICKTPOJHBIX IPOIECCOB, ypaBHEHHWE CYMMAapHOU
TOKOOOpa3yromeit peakiuu, BeIYUCIUTh, DJ[C ranbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
MOHOB METAJJIOB PABHBI: [Zn2+]=0,01 Moib/11, [Cu*]=1,0 Moub/.

10. Cynbdat amomunus maccoit 36,4 r pactBopwin B 100 r Boasl. [I1O0THOCTE MoOydeHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

12. 3akOHUYHUTH ypaBHEHUS PEAKIIHi, HATUCAB UX B MOJIEKYJISIPHOM U HOHHOM BHUJIE:

MnS + H,SO,4 —, Fe(OH); + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOINHAMUYECKYIO BO3MOKHOCTB poTeKkaHus peakuuu CaO + 2 Co) =
= CaC; (v + CO(, AH, = 460 x/I)x npu crannapTHeIX ycnoBuax. Paccuuraiite TemnepaTypy Hadana
peakiuu, ecaun  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaCy)= 70 Jlx/Monb-K;
S(CO)=197 Jdx/moms K.

14. CocTaBbTe ypaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIU:
KMnQO4 + NaNO, + H,SO,4 —, CI‘2(SO4)3 + Br, + NaOH —.

15. Onpeznenute TepMOJUMHAMUYECKYIO BO3MOKHOCTh mpoTekanus peakuuu 2 Cly oy + 2 HoO(p
=4 HClyy + Oz (y, AH; = 115,6 x/I)k npu cTaHIapTHBIX yCIOoBHsX. Paccumraiite Temmeparypy
Hauana peaknuu, eciu S(Cly)=223 Jx/monb-K; S(H,0)=189 JIx/mons-K; S(HCl)= 187 Ix/MomnbK;
S(02)=205 JTxx/moasK.

16. Hantucatb ypaBHEHUsI peakuuii ruiposn3a B MosieKy sipHoM 1 nonHoM Buje: CrCls, NaNOs,
K,CO:s.
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17. CocTaBbTe ypaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN:
K>Cr,07 + NapSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omoreHHass peakuust mporekaer no ypaBHeHuro Hy o + b ¢y = 2 Hly). Havanpnas
KOHIIEHTpauusi Bogopoaa 2,1 mons/n, mona 1,5 monb/1. Bo CKOMBKO pa3 M3MEHUTCS CKOPOCTh
peakuuu, korga npopearupyet 30% Bogopoaa?

19. B 640 mu Boasl pactBopmiin 160 r xmopuna xenesa (I1I). InoTHOCTh mOTYydYeHHOTO pacTBOpa
1,032 r/mi. Paccuuraiite: w(FeCls); Cy; Cox; Cm; N(FeCls) u N (H20); T.

20. Ompeznenute TEPMOIMHAMUYECKYIO BO3MOXKHOCTb NpOTeKaHUs peakiuuu CSp ) +3 Oyp=
=CO; ( + 2 SO; (), AH; = -1075 x/Ix npu cranzapTHbIX yciaoBusix. Paccumraiite Temmeparypy
Havana peakuuu, eciiu S(CS;)=151 Jx/monb-K; S(02)=205 Ix/mons K; S(CO,)= 213 JIx/monb-K;
S(S0,)=248 JTxx/moab-K.

21. Peaknusa uger nmo ypaBHeHHuto: 2 Hy oy + So () = 2 HyS). HauanpHas koHueHTpanus
BOJIOpOJa 2 MOJIB/1, cepsl 1,5 Momb/n. Onpenennte BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEAKIUU K
MOMEHTY, Korjaa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Onpenennte TEPMOAMHAMUYECKYIO BO3MOXKHOCTD MPOTEKAHUS peakuuu 2 ZNS ) + 3 Oy =
=2 2Zn0 ¢y + 2 SO, (1, AH; = -890 kI npu cTaHIapTHBIX ycioBusx. PaccuuTaiite TemmepaTypy
Havana peakiuu, ecnu S(ZnS)=58 Jx/momb K; S(02)=205 Jlx/mMonb K; S(ZnO)= 44 JIx/moinb-K;
S(S0,)=248 JTxx/monb-K.

23. HauaspHble KOHIIEHTPAllMK UCXOAHBIX BelecTB B peakuuu: 2 SO, ) + Oy () = 2 SO3 () OblH
pasusbI 1,8 Monb/im SO, 1 2,4 Moib/1 Oz. Bo CKOJIBKO pa3 H3MEHUTCS] CKOPOCTh PEAKIIMH K MOMEHTY,
korga npopearupyert 0,8 moinb/n SO,?




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

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

3aueT Mo JAHHOW NUCUUIUIMHE MPOBOJUTCS B YCTHOH ¢opme mo Ouseram, KaKIblid U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJIHO IPAKTUYECKOE 3a/IaHUE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - OOYYAIOIIMICS JEMOHCTPUPYET MOPOTOBBI YpOBEHH CHOPMHPOBAHHOCTHU
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSTUI JOMYCKAIOTCS OIIMOKH, IPOSBIIAETCS
OTCYTCTBHE OTJACIBHBIX 3HAHUM, YMCHHIA, HABBIKOB, O0YJAIOIIMIICS UCIIBITHIBACT 3HAYUTEIHHBIC
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3a4TCHO» - O0YUAIONIUICS HE MOXKET TMO0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHHUS
U oObsicHeHUS uHPOpMAIUU, HE MOXET IO0Ka3aTh HHTEJJICKTyajJbHble€ HABBIKU pEIleHUs
MPOCTHIX 3a7a4.



