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1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[{enssMu OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHWMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKMX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYICHUU
CHeIUaIbHbIX JUCIHUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

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

Juctumimaa XuMusi BXOJUT B 00s3aTeNbYI0 4acTh Yy4eOHOTrO IiaHa o0pa3oBaTeIbHOM
MIPOrPaMMB.

Hdns  u3ydeHuss  JAUCHMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIQJICHUS),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

Jns  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHHUSA),
c(hOpMHUPOBAHHEIC B PE3YJIHTATE H3yUCHUS TUCITUILTAH/ PAKTHK:

"Xumus" B 00beMe MPOTpaMMBI CpeHel 00111e00pa30oBaTEIbHOM IITKOJIBI

3HaHus (YMEHUs, BIIaJICHUs), OJTYYEHHbIE IPU U3YyYEHUHU JAaHHOM JUCLMILIMHBI OyIyT
HEO0XOAUMBI 1715l U3YYSHUSI AUCHUIUINH/TIPAKTHK:

be3zonacHOCTb )KU3HEAEATENbHOCTH

Okonorus

Oprannueckast XuMHst

dusnueckas XuMus

3 Komnerenuun ody4arouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILINHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJIbTAThl 00yUeHHu s

B pesynbrare OCBOGHHS IUCHUIUIMHBI (MOIyJs) «XHMHA» OOyYaroUUiicss TOJIKEH
o01aaTh CaeAYIOUMMI KOMIETECHIUSIMHU:

KOI[ HHIUKaATOopa I/IHI[I/IKaTop JOCTHXXCHUA KOMIICTCHIIN

VYK-1 Cnoco0eH oCyIecTBIATh NOUCK, KPUTUUECKUH aHATU3 U CUHTE3 UHPOPMALUU, TPUMEHSTh
CUCTEMHBIH 101X 01 JIJIsl pellIEHUs] TIOCTaBJICHHBIX 3aJa4

YK-1.1 AHanu3upyer 3a1auy, BbleNss ee 6a30Bble COCTABIISAIONINE, pACCMATPUBAET
U IpeliaracT BO3MOJKHBIE BAapUaHThl PEIICHUs IIOCTABJIECHHOM 3a1auu,
OLICHUBAs X JOCTOMHCTBA U HEAOCTATKHU

YK-1.2 Ornpenensier, UHTEPIPETUPYET U paHKUPYET HH(OpMAIHIO, TPEOYEMYIO 1JIs
pellleHus TOCTAaBIEHHOW 3aJjaud; OCYIIECTBISET MOUCK WH(GOpMAalUU TO
pa3JIMYHBIM THUIIAM 3aIIPOCOB

YK-1.3 [Ipu  oOpabGotke wuHpOpManuu omIM4YaeT (GakTel OT  MHEHHH,
UHTEpIpeTalni, OlIeHOK, (POPMHUPYET COOCTBEHHBIE MHEHHS U CY>KACHUS,
apryMEHTHPYET CBOM BBIBOJIBI M TOUKY 3PECHUS




HHUCIIC:

4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mas TpyI0€MKOCTh AUCIUIUIMHBI COCTAaBIsIeT 3 3a4eTHBIX enuHuil 108 akax. gacoB, B ToM

— KOHTaKTHas pabora — 8,7 akaj. 4acos:
— ayIuTOpHas — 8 aKkaJl. 4acoB;
— BHeaynutopHas — 0,7 akaJ. yacoB

— caMocTosTeNnbHas padora — 95,4 aka. yacos;

— MOJTOTOBKa K 3auéTty — 3,9 akaj. yaca

®dopma aTTecTaluy - 3a4E€T

AynuropHas s s
KOHTaKTHas pabora E = dopma TeKyIero
I=(
B aKaj. yacax 3] Bun KOHTPOJISt
Pazpmen/ Tema 2, (B axaz. yacax) g B . p Kon
> & ©|camocTosTEeNnbHOI | ycIIeBaeMOCTH U
JUCLUTUTAHBI N [~ .. | KomMnereHuun
Q & paboThI MIPOMEKYTOYHOM
na6. |npakr.| S 8
Tlek. - |MPAKT- = o aTTecTalyu
3aH. | 3aH. |O 9
- oopmIicHHE
oTyera 1o
nabopaTtopHO
abote;
P ’ 3amura
-~ perterue nabopatopHoOn
JIOMAIIHEr o 5 o fl VK-1.1,
1. Xumudeckast TepMOTUHAMIKA 15 3aganus Ne 1; P ) VK-1.2,
JomarrHee
- VK-1.3
3ananue No 1.
CaMOCTOSITEIIBHOE
TectupoBanue
U3yueHHE
yaeOHOI 1
Hay4YHOM
JIUTEPATYPBI
- oopmiicHHE
oTyera 1o
nmabopaTtopHoOit
abote;
P ’ 3amura
- pettierue nmabopaTopHOit
JIOMAIIHEr o 31.)60TIE)I VK-1.1,
2. XuMuyeckasi KHHETHKA 1 2 1 20 3amanus Ne 2; P ) VK-1.2,
JomarrHee
- VK-1.3
3ananue No 2.
CaMOCTOSITEIIbHOE
TectupoBanue.
H3y4eHUE
yueOHoit n
Hay4HOU
JUTEPATYPbI
- oopmiicHHE
oTyera 1o
nabopaToOpHOM
abore;
p i 3amuTa
- peierne nabopaTtopHOi
JIOMAIIHEro 311:)60“2 VK-1.1,
3. PactBOpBI 2/1,61 20 3azanus Ne 3; P ) VK-1.2,
JomarrHee
- VK-1.3
3ananue No 3.
CaMOCTOSITENIbHOE
TectupoBanune
H3y4yeHue
yueOHOl U
Hay4YHOU
JUTEPATYPbI




odopmiieHue

oTYeTa 1o
nabopatopHoi
paborte; 3amura VK-1.1
- J1a00paTOPHOU s
4. JTucriepcHbIE CUCTEMBI 20 Gopatopro YK-1.2,
CaMOCTOSITENIbHOE paboTHI. VK-1.3
U3ydeHHE TecTupoBaHue '
yueOHOl U
Hay4YHOU
JUTEPATYPHI.
odopmnenue
oTyeTa 1o
nabopatopHoi
paborte; Samura
~ pettierue nabopatopHoOn
5. JTIOMAIIHETO AGOTLI VK-1.1,
OKHUCIINTENHHO-BOCCTAHOBUTEILHEIE 1 10 3amanus Ne 4; P ) VK-1.2,
Homaninee
MPOIIECCHI - VK-1.3
3aganue Ne 4.,
CaMOCTOSTEIBHOE
TectupoBanue.
U3yUYCHHE
yueOHOH U
HAyJHOU
JIUTEPATyPhI
3amuTa
camocToATeNbHOE | <
H3y4eHUe 211)60T£I VK-1.1,
6. DIEKTPOXMMHUYECKUE CUCTEMBI 10,4 yuebHOi U P ) VK-1.2,
. JomarHee
Hay4YHOU YK-1.3
3aganue Ne 5,
JIUTEPATYPbI
TectupoBanue
Hroro no pazaeny 4/1,611 95,4
HWroro 3a cemectp 4/1,61 95,4 3au€T
Hroro no aucnumninuae 4/1,61 95,4 3a4eT




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce mnpenogaBaHMs AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaJULMOHHAS
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLUIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe Jiekuuii-0Oece1bl UM Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3IOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECKUI
MaTepHuall 3apaHee BbIIAeTCsS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO W3y4YeHMsl, JUIsl OATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

Ocoboe MecTo B mpoliecce MpernojaBaHusl JUCUUIUIMHBL «XUMUS» 3aHUMAOT JIEKIHUHU C
HCIIOJIb30BAHUEM JIEMOHCTPALIMOHHOIO XHMHYECKOIO0 JKCIIEPUMEHTA, KOTOPBIA II0O3BOJISET
HauOoJiee MOJIHO PEeaTu30BaTh METOJ IPOOJEMHOro OOy4eHHUs uepe3 MOCTaHOBKY IpodieMm ¢
MOMOIIBIO0 JAEMOHCTpAllMi SBJICHHWA, PEaKIHWid WIH IpoleccoB. Bo3MoxHO oOBeAMHEHUE B
JEKIMOHHOM H3JIOKEHUU IPUEMOB MBICIEHHOIO W PEaJbHOI0 HKCIEPUMEHTAa, YTO [JaeT
BO3MOYKHOCTB (DOPMUPOBATh 3HAHHS 00JIee BEICOKOM CTEIIEHH 0000IIEHHOCTH.

JIeKIIMOHHBIN MaTepHall 3aKpeIusieTcss B XoJe Ja0opaTopHbIX paboT, B X0/€ KOTOPBIX
yueOHass paboTa MPOBOAMTCS C pEaJbHBIMH XMMHUYECKHMMH BemecTBamu. Ha maGopaTopHBIX
paboTax BBINOJHAIOTCS TPYNIOBbIE WM WHAWBUAYAJIbHBIE 33/JaHUS 110 NpPOIIeHHOH TeMe.
[IpoBenenue nabopaTopHbIX pabOT HEOOXOIMMO IpeNBAPATh HHCTPYKTAKEM IO IpaBUIIaM
6e3onacHoil paboThl B XUMUYECKOH jabopaTopun. OCHOBHBIM YCJIOBHUEM JIONyCKa CTYJEHTOB K
nabopaTopHOil paboTe SBIAETCS WX 00s3aTelbHAs IOATOTOBKA K HEH C COCTaBICHHEM
TeopeThyeckoro BBezeHUsA. Ilpu mpoBeneHHM 1a0OpaTOPHBIX 3aHATHH HCHOJIB3YETCS METOJ
KOHTEKCTHOTO OOYYEHHs, KOTOPBIH MO3BOJSIET YCBOMUTh MaTepHall MyTE€M BBISBICHUS CBs3Ei
MEX/y KOHKPETHBIM 3HaHMEM U ero npuMeHeHueM. Kpome Toro, nenecoo0pa3Ho UCOIb30BaTh
TEXHOJIOTHIO KOJUIEKTUBHOTO B3aUMOOOY4eHHMS (MTapHyI0 padoTy) TpEX BUIIOB: CTaTHYECKas mapa,
JMHaMUYecKas napa, BapuallioHHasl 1apa; COBMeIlas €e ¢ TEXHOJIOruel MoyIbHOro 00y4YeHHU .
BoeimonHuB 3kcnepuMeHT, oOyuaromuecss (GOopMyIHpYrOT 0O0OOIIEHHBIE BBIBOJBI MO CEPUU
OIIBITOB, MCIIOJb3Ys IPUEMBI aHAJIOTUH U CPABHEHHSI.

CamocTrosaTrenbHas pabota oOydaromMxcsi BKJIIOYaeT B ceOs camble Pa3HOOOpas3HbIe
(bopMBbl y4eOHOM NEesATETbHOCTH: BBINOJHEHHE JOMAIIHUX 3a/laHui, 3aBeplieHrne 0hopMIICHUs
1abopaTopHbIX pabOT, MOJArOTOBKA K MPAKTUKYMY, W3Y4€HHE OCHOBHOTO M JOIOJHUTEIBHOIO
MaTtepuaja No ydyeOHMKaM M TOcOoOMsSM, YTEeHHEe M MpopadoTKa HAayyHOW JUTEpaTrypsl B
OoubnuoTeke, HarMcanue pedepaToB U KYpCOBBIX padoOT, MOATOTOBKA K KOJUIOKBUYMaM, 3a4eTam,
UTOTOBOM aTTECTaLUH.

6 YuedHO-MeTOIHUYECKOE 0fecTiedeHre CAMOCTOSITEIbHOI padoThl 00yyaromuxcst
[pencraBneHo B mpuiioxeHn# 1.

7 OueHoYHbIE cpecTBA VIS IPOBeAeHUsI MPOMEKYTOUHOMH aTTecTAluM
[IpencraBieHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOe H HH(POPMAIMOHHOE 00ecTieYeHre THCITUTITHHBI (MOTYJIs1)

a) OcHoBHas auTEpaTrypa:

1. OcuoBsl xumun: yaeouuk / B.I'. Banos, O.H. I'ea. - M.: KYPC: HUL] UH®PA-M,
2014.-560c.: - (Beicmiece obOpasoBanue: bakamaBpuat). - ISBN 978-5-905554-40-7. - URL.:
http://znanium.com/bookread?2.php?book=421658 — (mata oOpamenus: 14.02.2021). - Tekcrt:
3JIEKTPOHHBIN.

2. Komsina, JI. T'. Xumus : yueonoe nocobue / JI. I'. Konsina, JI. T'. Tapaciok ; MI'TYV. -
Maruutoropck : MI'TY, 2015. - 1 snekrpon. ont. auck (CD-ROM). - 3ara. ¢ TuTyIl. sKkpaHa. -
URL:



http://znanium.com/bookread2.php?book=421658

https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara obpamienus: 14.02.2021). - MakpooObeKT. - TeKcT : 31eKTpOHHBIH. - CBeIeHUS
noctymHbl Takke Ha CD-ROM.

0) lonoJtHUTEILHAS JIUTEepaTypa:

1. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensuuk, 3. P. Mymnuna, O. A. Mumypusa
; Marauroropckuil roc. Texuudeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
Hocora, 2019. - 1 CD-ROM. - 3arn. ¢ Tutym. 2kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mata obpamenus: 14.02.2021). - MakpooObeKT. - TEKCT : IIEKTPOHHBIN. -
Ceenenus noctynnsl Takke Ha CD-ROM.

2. Mensauk, H. JI. [Tucniepcubie cucremsr : npaktukyMm / H. JI. Mensauuk, D. P. Mymiuna, O. A.
Mumypuna ; MarHutoropckuii roc. rexunyeckuii yu-T um. I'. 1. Hocosa. - Marauroropck : MI'TV num.
I W. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ turymn. 2kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mata obpamenus: 14.02.2021). - MakpooObeKT. - TEKCT : IIEKTPOHHBIN. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

3. Konsma, JI. I'. OxucnurenbHO-BOCCTAaHOBUTENbHBIE peakuu. OCHOBBI 3JIEKTPOXUMHH :
yuebnoe mocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marauroropek : MI'TVY, 2015. - 58 ¢. @ ui.,
TaoJI. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad?name 1147.pdf&show=dcatalogues/1/1121163/1
147 .pdf&view=true (mara obpamenus: 14.02.2021). - MakpooObekT. - TeKCT . PIEKTPOHHBIA. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuyeckas kuHeTHKa. COCTOSIHHE XHMHUYECKOTO PaBHOBECHS :
npaktukyM / O. A. Mumypuna, D. P. Mymimuna, O. B. EpiioBa ; MarHUTOrOpCKHit TOC. TEXHUYESCKHIMA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
THTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mata oOpamenus: 14.02.2021). - MakpooObeKT. - TeKCT : ANEeKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmas xumusa: yueb. Il TEXHHYECKMX Hampas. W cmern. By3oB /H.B.
Koposun —9-e u3a., nepepad.- M.: Beicun. mik., 2007.- 557 c.: nin. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIMN.

6. Kparkuit cnpaBounuk ¢usuko-xumuueckux BemuunH / coct.. H. M. Bapon, A. M.
[TonomapeBa, A. A. Pasuens, 3. H. Tumodeesa; mox pen. A. A. Panens, A. M. [lonomapesoid. - 10-e
u3., ucnp. u gon. - CII6. : Mean ®denopos, 2003. - 238 c. : nun. - ISBN 5-8194-0071-2. - Tekcer:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BbICIINX YUE€OHBIX 3aBeIeHUN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:

HayYHO-TeXHHUYecKui xxypHai — ISSN 0579-2991.

B) MeToauyeckne yKa3aHus:

1. Mumypuna, O.A. DHepreruka XWMHUYECKHX IPOLIECCOB: METOJMYECKHE YKa3aHHUs K
71a00paTOPHBIM paboTaM MO JUCHUILIMHE «XUMHSD) TS 00yJaroIuXCsi BCeX HalpaBJIeHUH MTOATOTOBKH
U crienualibHOCTEH THEeBHOU GopMbl 00yuenus / O.A. MunypruHa; MarHUTOrOpCKHii TOC. TEXHUYECKHIA
yH-T uMm. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. . Hocosa, 2016. — 11 c. — Teker :
HEIOCPEICTBEHHBIMN.

2. Konsna, JI.T'. Xumuyeckast TepMOJIMHAMHKA: METOAMYECKHE YKa3aHUS JJIS1 CAMOCTOATEIbHOM
paboThl MO JAUCHUIUIMHE «XHUMHUSA» Ul OOYydYarolMXCsl BCEX HANpaBJIEHUH IOATOTOBKU H
crnienuanbHocTel Bcex Gopm ooyuenus / JI.I'. Konsima; MarHuToropckuii roc. TeXHU4eCKUid yH-T UM. I
N. HocoBa. — Maraurtoropck : MI'TY um. I'. Y. Hocosa, 2020. —


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

18 c. — TekcT : HemoCpeICTBEHHBIH.

3. Komsanma, JLI. CkopocTh XHMHYECKHX pEaKIUii M XHMHYECKOE paBHOBECHUE:
Metonuueckne yka3zaHusi K J1a0OpaTOpHBIM paboTaM M0 AUCHMIUIUHE «XUMHUS» Ui
00y4aloIIMXCcsl BCEX HAIPABICHUHN MOJITOTOBKHU U ClielHaNIbHOCTEH Beex ¢opm oOydenus / JL.T.
Konsima, E.B. Tapactok; Marautoropckuii roc. texuudeckuii yH-T uMm. . WM. Hocoma. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2020. —8 c. — Tekct : HenmocpeacTBEHHBI.

4. PonnonoBa, H.M. Xumuueckas kuHeTHKa. XHUMHYECKOE PABHOBECHE: METOJIUYECKHE
yKa3aHUsS JJIs1 CaMOCTOSITETIbHOM pabOThl MO JUCHUIUIMHE «XUMHs» I 00y4JaromuXcs BCEX
HaIpaBJIeHUH MMOATOTOBKH U CIIElHalbHOCTEH Bcex ¢dopm obyuenust / H.U. Pogmonosa, A.Il.
[TonomapeB; Maruutoropckuii roc. Texuudeckuit yu-T um. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HemoCcpeICTBEHHBIN.

5. Uynposa, JI.B. PactBopsl: MeToanueckas pazpadoTka K j1ab0opaTopHbIM paboTaM 1o
IUCLUUIUIMHE «XUMUS» Ui 00YyJaroUINXCsl BCEX HANPABICHUN MOATOTOBKH M CIIEIUATBLHOCTEH
Bcex ¢opm obyuenwus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOropcKuii roc. TEXHHYECKHMA YH-T
uMm. I'. Y. HocoBa. — Maruutoropck : MI'TY um. I'. Y. Hocora, 2020. — 41 c¢. — Tekcr :
HEIOCPEICTBEHHBIM.

6. Uynposa, JI.B. PacTBopsl: MeToanueckasi pa3paboTKka K caMOCTOATENbHOM paboTe 1mo
IUCHUIUIMHE  «XuMHs» I oOydaroluxcsi 1O BCEM HamlpaBlIEHUSM MOATOTOBKU H
crienuanbHOCTIM Bcex ¢opm obOyuenust / JI.B. Uynpora, D.P. Mymiuna, O.A. MuiypuHa;
MarnuTtoropckuii roc. Texuuueckuid yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. .
Hocoga, 2017. — 26 c. — TekcT : HemocpeACTBEHHBIH.

7. Komsna, JL.I'. KonnounnHbele pacTBOpbHI: METOAMYECKHE yKa3zaHUs K JabOpaTopHOI
paboTe MO AUCHUILTHHE «XUMUS» s 00YJaloUINXCsl 1O BCEM HAlpaBJICHUSM MOJITOTOBKH U
crieraabHOCTAM Bcex (opm obydenus / JL.I'. Komsima, JI.A. BoabsiH; MarHuToropckuii roc.
texandyeckuid yH-T uM. ['. . HocoBa. — Marauroropck : MI'TY um. I'. 1. HocoBa, 2017. -9 c. —
TeKCT : HeImoCpeACTBEHHBIN.

8. Komsana, JI.I'. OkucnuTenbHO-BOCCTAHOBUTENBHBIE PEAKIMH: METOINYECKAE YKA3aHUs
K JabopaTOpHOM paboTe Mo AMCHUIUIMHE «XUMHSD» I 00ydaroluxcs BCeX HaIlpaBICHUN
MOJrOTOBKM M crnenuanbHocTedi Bcex ¢opm oOyuenns / JLI. Komsma, E.B. Tapaciok;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. M. Hocoa. — Marnuroropck : MI'TY um. I'. .
Hocoga, 2020. — 10 c. — TekcT : HemOCpeACTBEHHBIH.

9. Komsapna, JI.I'. OKuciIuTenbHO-BOCCTAHOBUTENIBHBIE PEAKIMM U 3JIEKTPOXUMHUYECKHUE
MPOIIECCHI: METOANYECKass pa3padoTKa K CaMOCTOSTEILHOM padoTe Mjisi 00ydaroIuXcs M0 BCEM
HAIPaBJICHUSM MOATOTOBKH U CHELHaTbHOCTAM Bcex (opm obyuenus / JL.I. Komsma, E.B.
Tapactok, J.P. Mymniuna; Marautoropckuii roc. texuuueckuid yH-T uM. I'. WM. Hocoa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. —41 c. — TekcrT : Henmocpe1CTBEHHBbIH.

10. Mumypuna, O.A. DIEKTPOXUMHYECKHE MPOIECCHI: METOIUYECKHE YKa3aHUS K
nabopaTopHoil paboTe Mo AUCHMIUIMHE «XUMHS» Uil 00ydaromuxcs MO BCEM HaIpaBlICHHUSIM
MOJITOTOBKH U CHEIHaIbHOCTAM BceX (opm oOyuenus / O.A. Mumypuna, H.U. Ponuonosa;
Marnurtoropckuii roc. rexuudeckud yH-1 uM. I'. 1. Hocoa. — Marnuroropck : MI'TY um. I'. .
Hocoga, 2017. — 13 c. — Tekct : HeMOCpeACTBEHHBIH.

r) [Iporpammuoe o6ecneuenue u UHTEepHET-pecypceb:

IIporpamMmmHoe obecnieueHue

Haumenosanue I10 Ne norosopa CpoKk JIeHCTBYSI JINIICH3UH
MS Windows 7

Professional(ums  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)




MS Office 2007 |y, 135 o1 17.09.2007 Geccpoumo
Professional

7Zip cB000JIHO pactpoctpansemoe [10 0EeCCPOYHO
Chemcraft

Windows 11-933-14 01 17.07.2014 0eccpovHO
FAR Manager cB000JIHO pactpoctpansemoe [10 0EeCCPOYHO

IIpodeccuonanbHbie 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CTPABOYHbIE CHCTEMbI
Hassanue xypca CchUIKa
DJneKTpoHHas 0a3za mepuoJuyYecKux uznanuii East
View Information Services, OO0 «MIBHUC»
HarmuonansHas nH(OPMAIMOHHO-aHATUTHIECKAs

https://dlib.eastview.com/

cucrema — Poccuiickuii  uHzexkc  Haywnoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PYHI)

ITouckoBass cucrema Axamemuss Google (Google URL: https://scholar.qoogle.ru/

Scholar) ' : ' '

Poccuiickas  Tocynapcrsennas — OWOMMOTEKA.|pno /v rsl.ru/ru/4readers/catalogues/
Karanoru

OnexTpoHHbIe pecypcbl Oudanoreku MI'TY um. I'.1. http://magtu.ru:8085/marcweb2/Default.asp
Hocosa ] — '

9 MaTtepHaJbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTILIHHBI (MOLYJIs1)

MatepuraabHO-TEXHHYECKOE 00eCIIeYeHNEe TUCITUTUTHHBI BKITFOYACT:

1. YyeOHble aymuTOpuu sl IPOBEACHUS 3aHITUN IEKIIMOHHOTO THIIA.

OcHaieHue ayJuTOPHH: MYJIBTHMEIUHHBIC CPEJICTBA XPAHCHHUS, TIEPEIaY U TPEICTABICHUS
uHpopmanuu

2. YyeOHBIE ayIWTOPHHM IUIsi TIPOBEINCHHS JIAOOPATOPHBIX 3aHATHH, TPYNIOBBIX H
WHVBUIYaJIbHBIX KOHCYJIbTALlUN.
OcHnatenue aynuropuu: Harisaaele MaTepranbl: TaOIUIIbI, CXEMBI, IIJ1aKaThI.

3. IloMernieHus At caMOCTOATEIBHOU pabOThI 00YyUAIOIIUXCSL.
OcHarmienne ayautopun: [lepcoHanbHble KoMmIbiOTepsl ¢ makerom MS Office, Beixomom B
WHTEpHET U C AOCTYIOM B 3JIEKTPOHHYIO HHPOPMAIIHOHHO-00pa30BaTENbHYIO CpEy YHUBEPCHUTETA

4. Tlomemenuss uig XpaHeHMsT U HPOQUIAKTUYECKOrO  OOCIYXMBaHHS  y4eOHOro
000pyIOBaHU.

Ocnamenue aynutopuu: Cremnaxu, celdsl s XpaHeHHs Yy4eOHOro oOOpYIOBaHUS.
WucTpyMeHTsI U1t peMOHTa 1a00paTOpHOTo 000py0BaHUSI.


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

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

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMsl JaOOpPATOPHBIX 3aHATHM, TaK M Ha IJIAHOBBIX KOHCYJbTAllMAX, U HaA
BHEAy/IUTOPHYIO, MPOUCXOMASAIIYI0 BO BpEeMs MOJTOTOBKM CTYACHTaMU OTYETOB IO JIaDOpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS] IOMAITHUX 3aaHU.

AynutopHas caMocCTOsiTelIbHas paboTa o0O0y4aromMXcs IMpeArnojaraeT MpOXOXIACHUE
TECTUPOBAHUSA M0 KaXKJAOMY Pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUAIOT TEOPETUUECKNE U IIPAKTUUECKUE
3aJlaHusl, OTBETHI HAa KOTOphIE TPEOYIOT TIyOOKOTO TOHMMAaHHWs HW3YYEHHOTO MaTepuana. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K Ka)XXJAOMYy BOIPOCY IpejiaraeTcsi YeThlpe BapUaHTa OTBETOB, CpPeau
KOTOPBIX OJWH WJIM HECKOJBKO MpaBWIBHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISICTCS IyTEM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO OAJLTIOB B K10l Teme Kypca — 10.

Bapl/laHTbI TeMaTHYEeCKUX TEeCTOBBIX 3aJaHUM IJ15 TEKYHIEIr0o 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 IECATOE 3aJaHusI — B 2 Oaia.

Teer Ne 1

1. Ilpu paccMOTpEHUH XUMHUYECKOW PEaKLUU cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbl
0) MOPOAYKTHI XMMUYECKOH peakiiuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U MPOAYKTHI pEaKLIUU
2. TlepBerit 3aK0H (TIEpBOE HAYAII0) TEPMOJTUHAMHUKH MAaTEMaTHUECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
0) K=R/Njx r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBNNS pEeaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TemoBoit A dekT peakin orprnarencH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHCTEMBI ITOBBIILIAETCS
4. CrangapTHble TEIUIOBbIe 3()(PEKThl MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg 1") AHct
5. Kakwue u3 npuBeJCHHBIX PEaKIUi SBISIOTCS SHIOTCPMHUUECKUMHE?
a) 1/2 N+ 3/2 H,=NHj3 AH = — 46 K]I>x/Moib
0)H,+4/20,=H,0, AH = -242 K]]x/Monb
B) 1/2 N2+ 1/20,=NO AH = 90 K]I>x/mMomb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

6. Kakas m3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHHs OKcHma azoTa ( || ) B
CTaHJApTHBIX YCIOBUAX?

a) 1/2 N2+ 0O0=NO B) 1/2 N2+ 1/2 0, =NO

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

CuO () + C (rpagun) = CU (¢ + CO (), morsmotuaoch 22 /I TEmI0ThI.

DHranenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu  NiO oy + C (pagury = Ni o + CO (. Ompenenure BO3MOKHOE HAIpaBICHUE
CaMOITPOU3BOJILHOI'O TEUCHHS PEAKIIMU IIPU CTAHJIAPTHBIX YCIOBUIX U IIpHU Temiepatype 627°C.

BemectBo AH®393  (KJI>k/MOJIB) S%gg  (Jx/mMonb*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B orBere ykaxuTe 3HaueHHs sHepruu ['mOOca mpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°Cun Temneparypy Hayajia peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTCs SHTPOIHUS IPU Pa3IOKEHUU KapOOHATa KabIHs?
a) YBEIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HAI0
10. Mannas peakius: 2KClO3 (tg) —2KCl (15)+30; 1), AH<O MoxeT caMonpon3BOIBHO IPOTEKATh
a) B TIPSIMOM HaIPaBJICHUU B) HE MOXET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4yeckasas KHHETHKA

B Tectax o Teme «XuMHuUuecKasi KHHETHKa»: IEPBOE, BTOPOE, TPEThE, YSTBEPTOEC U MATOC 3aTaHUS
onenuBarorcs B 0,5 Oajia; mecroe, cebMOe, BOCbMOE, JIEBITOE U IecIToe — B 1 0ajll, a OJUHHA/IIATOES
—B 2,5 Oaia.

TecTt Ne 1

1. Pazgen XuMuu, U3ydarolIuid CKOPOCTH M MEXaHU3MBI XUMHUYECKUX PEaKIUil, HA3bIBACTCS
a) XMMHUYeCcKasi TEPMOIMHAMHKA
0) TepMOXUMHUS
B) XUMHYECKasi KHHETHUKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMs, 3a KOTOPOE€ MOJHOCTBIO PaCXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB
0) M3MEHEHHUE KOINYECTBA BEIECTBA PEAareHTOB (MJIM MPOAYKTOB) PEAKIIMHU B €IMHUIY BpEMEHH B
enuHuile obwvema
B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKIIuu
3. B Kakux enuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakinu?
a) MOJIb JI et
0) 6e3pazmepHasi BeTMYMHA
B) MOJIB’ ¢
4. Or kakux (pakToOpoB 3aBUCUT CKOPOCTh XUMUUECKUX PEAKIINIA?
a) OT IPUPOJIBI PEarupyIONINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMA PEAKIIMOHHOTO COCyIa
5. CocrosiHMe XMMHUYECKOTO PaBHOBECHS 00OpAaTUMBIX MPOLIECCOB KOITMUECTBEHHO XapaKTEepU3yeTc ...
a) paBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) sHeprueil akTUBHU3aLUU
B) KOHCTAHTON PaBHOBECHS
6. Kaxk 3anuceiBaercs Boipaxenue st ckopoctu peakunu 4 NO ) + 6 H O =4 NH; ) + 5 O, ()
a) V = k[NO]*[H,0] 6) V = k[NH;3][O,] B) V = k[NO]*[H.0]°
7. Kak 3anumiercs BeIpaykeHHE 11 KOHCTAHTHI paBHOBecHs peakiun A +2 B = C +D?
a) Kp = [C][D]/ [A][B]*



6) Kp = [C][D]/ [A][B]
B) Ky = [A][B] /[C][D]
8. Kakoil 0Tpe30K Ha AuarpaMMe [OoKa3bIBaeT 3HaYCHHUE TeIUIoBOro s dexra peakunn?
a) l tE .

6) 2 # 2

B) 3 y
/7 ;
—y Y

XO0J1 peakInu

»

v

9. UYt0 MOXHO CKa3aTh O PEAKIUH, H300pKEHHOW Ha TUarpaMMe K Bonpocy 8?

a) PK30TCPMHUUCCKAs PEaKIUs

0) PHIOTEpPMHUYECKAsT PEAKITUS

B) pEaKIUs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHOBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEIIAETCs BJICBO.

a) MPY TIOHUKCHUH TEMIIEPATYPHI

0) IpH MOBBIIICHUHU TEMIIEPATYPhl

B) TIPH TTOBBIIIICHUY JIABJICHUS

11. Ina peakunu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PABHOBECHUS PaBHA
0,8. PaBHOBECHAsI KOHIICHTpAIUs BOJOpoia paBHa 1,2 MoJb/1. BEraucIuTe NCXOAHYIO KOHIICHTPAITUIO
BOJIOpOJIA.

a) 1,2

0) 3,5

B) 5,0

PacTBoOpsI

B Tecrax mo Teme «PacTBOpe»: TepBOe 3amaHUE OIECHHWBaeTcs B | Oamr, BTOpoe, TpeThbe,
4eTBEpTOE, MATOE U IIeCTOe 3aaHud - B 1,5 Oanna; ceapmoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 6amna.

Tect Nel

1. dnsa ypaBaenus peakiuu Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPaBHEHHE 3aIUIIECTCS B BHJIC
1) 2K* + SO,* = K,S0,
2) Cu* +S04 +2K" + 20H = Cu(OH)2{ + K,S0,
3) CuSO, + 20H™ = Cu(OH)zl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuaa 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. Jlna nopasnenus ruponusa xiaopuaa xpoma (III) cnenyer

1) 1o0GaBUTH COJITHYIO KHCIIOTY

2) 100aBUTH IIEIOYb

3) pa30aBUTH PacCTBOP BOJOMH

4) TOBBICHTBH TEMIIEPATYPY
5. B pasbaBieHHOM pacTBOpe, NMPUTOTOBICHHBIM M3 THUApOCYiIb(ara KajablMsg U BOABI, CyMMa
K02(pPUIIMEHTOB B ypaBHEHUU HEOOPATUMOM JTUCCOIMAIINYA PACTBOPEHHOTO BEIIECTBA — 3TO



1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure Npou3BeACHUE
pactBopumoctu AgyC,04
1)5-107" 2)1,16:10°  3)10,7-10° 4) 2,31-10°
7. MaccoBast 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOLLICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJHMYECTBa BEIIECTBA K 00HEMY BOJIbI
3) Macchl BEIIeCTBa K Macce pacTBopa
4) KoJIMYecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnmaObIM a51eKTpoIuTaM OTHOCUTCS . ..
1) ruapoKcH aMMOHHMS
2) THIPOKCH KaJIHsI
3) xJopuI Kaublus
4) MaprasioBas KUCIIOTa
9. M3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT MMETh INEIOYHYIO WU KUCIYIO CPENy.
[IpyuunoOii 3TOTO SABIAETCA ...
1) snexTposu3 cosei
2) JIUCUPOTOPIHUOHUPOBAHUE COJICH
3) ruapaTHpOBaHHE COCi
4) THAPOJIU3 COJCH
10.3nauenne PH uwmcToii Boas npu 25°C cocrasiser
1)1 2) 7 3)0 4) 10

I[I/ICHepCHbIe CHCTEMbI

B tecrax mo teme «I[I/ICHepCHI)IG CUCTCMBD». IIECPBOC, BTOPOC, TPECTHC M YCTBCPTOC 3aJaHHA
OIICHUBAKOTCs B 1 6ann; IATOC M IICCTOC 3alaHus - B 3 Oaina.

Tect Nel

1. VYkaxwurte pa3Mepbl YaCTHIl KOJUIOUIHBIX CHCTEM

1) wmenbie 1 HM

2)  Gomabie 100 HM

3) ot 1 uM g0 100 aM
2. Kakme wHOHBI CMOCOOHBI BBI3BATH KOATYJSAIUIO KOJUIOM/IA, YACTHUIBI KOTOPOTO HMMEIOT
MTOJIOKUTEIBHBIN 3apsia?

1) KaTHOHBI

2)  aHWOHBI

3)  MOJAPHBIC MOJIEKYJT
3. JIst KaKoro 3JIEKTPOJIMTA TOPOT KOArYJISIUU KOJUTOUIA C MOJ0KUTEIBHO 3apsKEHHON YaCTHIICH
JIOJDKEH OBITh HAMMEHBIIINM?

1)  xyopun Kanus

2) cynbdar Kanus

3) oprodocdar kamus
4.  Munenna 305 UMEET CTPOCHUE:! {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”
KaKOM 3JICKTPOJIMT UTPAET POJIb HOHHOTO CTabuan3aropa?

1)  xmopun xenesa (111)

2) BOja

3)  rUapOKCHI Kalus
5. Ilpum B3ammonmeiictBuu 20 mu 0,001H nutpata ceunma (1) ¢ 10 mm 0,02H cynwsdara xamus
obpa3syercs 3omb cynb(dara cBunma (lI). K kakomy 3meKTpoay MOJDKHBI TMEpEeMEIIaTbCs YacTHIIhI
JTUCTIEPCHOM (pa3bl IPH AIEKTPOIn3E?

1) HaxomATCSA B COCTOSHHM JMHAMUYECKOTO PAaBHOBECHS

2) K Karomy



3) K aHomy
6. B nBe konObI HamuTO 10 S0 MIT 30715 THIAPOKCH A *Kene3a. JJisk TOro 4ToObI BBI3BATh KOATYIISIIIHIO
307151 TOTpeOoBaIoCh 100aBUTh: B mepByto — 5,3 mur 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa docdata HaTpusi. Berauciure mopor Koaryasiuy Kaxaoro 3JIeKTPOIIUTa.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE MPOLECCHI
B tecrax nmo teme «OKHUCIUTETHLHO-BOCCTAHOBUTENIBHBIE MPOIIECCHI»: MEPBOE, BTOPOE, TPETHE,

YeTBEPTOE M IATOE 3a7aHus oneHuBaroTcs B 0,5 0amia; mectoe — B 1 6ayut; cepbMoe U BOCbMOE — B 2
Oamna, a aeBsitoe — B 2,5 OaJlIOB.

Tect Ne 1
1. OxucnuTenb — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...
1) YBEIUYMBAET CBOIO CTENEHb OKHCIICHUS
2) MIPUHUMACT AJICKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI
2. [Ipouiecc BOoCCTaHOBICHHSI UMEET MECTO B ClIydae, KOT/a ...
1) HEUTpaIbHBIC aTOMBI MPEBPATAIOTCS B MOJOKUTEIbHO-3aPXKEHHBIE HOHBI
2) MIOJIOKUTEIILHBIN 3apsi/i HOHA YMEHbBIIIAETCS
3) OTPHUIIATENLHBIN 3apsi] HOHA YBEITUYUBACTCS
3. U3 npencraBineHHbIX HIDKe peaknnii K OBP nucnponoprinoHupoBaHust NpUHAICHKHUT ...
1) S + 2HNO3; = H,SO4 + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BocCTaHOBHUTEIIAM OTHOCSTCS ...
1)  metaIbl, BOAOPO/, YIIIEPO
2)  aKTHBHBIE HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPEIHEH YaCTH MEPHOANUECKON CHCTEMBI
5. CtemneHu OKUCIIEHUs KUCIOpO/a a) B BoZe M 0) B MEPOKCHIE BOIOPOJIa COOTBETCTBEHHO PABHHI . ..
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar kanus B OBP, mporekaromux B KUCIOHN cpefie, BOCCTAaHABIUBAETCS 1O ...
1)  karnona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcuaa maprania (1) MnO
7. B peakuuu, npotekatomieir mo cxeme Cr,Sz3 + KNO; =2 KyCrO4 + Ky;SO4 + NO okucnenuto
MTOJIBEPTaFOTCS CIICTYIONTUE SJICMEHTHI ...
1) aszormcepa
2)  cepau Xpom
3)  XpoM M azoT
8. Cymma k03(ppHUIIMEHTOB B peakiuu, MpUBeIeHHON B Bompoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmerron B peaxipn KMNnO4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1<ne CHCTEMBI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IEPBOE, BTOPOE M TSATOE 3a/aHus
OIICHUBAIOTCS B 1 Oajur; TpeThe M YeTBepTOe 3a1anus— B 1,5 Gana; mectoe u ceapMoe — B 2 Oaa.

Tecr Nel
1. ONEeKTPOAHBIN NOTEHIMAN ONPEAEIISAIOT 10 YPABHEHHUIO . ..



1) Hepucra

2) Mewnpeneea-Knaneiipona

3) Bonpumana

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

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kaxkue nponykTel 00pa3yroTcst Ha KaToJi€ MPH AJIEKTPOIU3€ pacTBOpa HUTpaTa cepedpa?

1) BOJIOPO/I

2) cepebpo

3) a30THasi KUCIIOTa

4) KHCIIOPOJT
4, VkaxuTe cyMmy KO3QPHUIIMECHTOB B ypaBHEHHUH 3JIEKTPOIN3a pacTBopa Hutpara meau (11)

1) 12

2) 11

3) 10

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

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
6. Bbeunciute Maccy NWHKA, TOJIYYEHHOTO TIPH OJEKTpONU3e Cynb(ara IMHKA, KOTOPBIN
npoBoAwsn B TeueHue 20 cex npu cuiie Toka 1A

1) 2,110

2) 0,05

3) 0,013

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

NpPOTEKAIOIIEH TPH AIEKTPOXUMHUYECKOI KOoppo3uu ranbBaHonapsl ZnN|Mg B cepHokmcioii cpexe. B
OTBETE YKa)KUTE CYMMY KOA(P(UIIMEHTOB B MOJIEKYJISIPHOM YpaBHEHHH.

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

BueaynutopHas  camocrostenshas pabora obywaommxes OCYIICCTBIIACTCA B BUAC MIYUCHHUA JIMTCpATypbl II0
COOTBCTCTBYIOLIIEMY pPa3acily C HpOpa6OTKOI\/’I MaTtcpualia; O(I)OpMHCHI/IH OTUYCTOB 110 Ha60paT0pHLIM
pa6OTaM " BBIITIOJIHCHHUS JOMAITHUX 33}13HI/H>1.

BapuaHThl TeMATHYECKHX JOMANIHHX 3aaHU 1/151 BHEAYTUTOPHOM caMOCTOSITEJbHOI PaGoThI
CTYJAEHTOB I10 TeMaM

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

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

3amaga Nel



Jisa peakumn CHy oy + CO2 () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOTMPOU3BOJIBHOTO TEUCHUSI PEAKIIMU MPU CTAaHJAPTHBIX YCIOBUSX U nipu  Temmeparype T = 927 OC,
€CJIM TEIUIOBOM 3 dEeKT peakIuy 10 3aIaHHON TeMIIepaTypbl HE H3MEHHUTCS. Y KQXKHTE: a) BBIACIISACTCS
WM TIOTJIOUIAETCS SHEPrusi B XOJ€ peakuuu; O0) NPUYUHY HAWJIEHHOTO0 HW3MEHEHUs SHTPOIUHU.
PaccuunraiiTe TemepaTypy Hadajia peaKiiuu.

3agayga No2

Beraucnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO() = Ca(OH)3 () + CoH; (1), moab3ysch
CTaHAAPTHBIMU TEIJIOTAMH 00pa30BaHUsl pearupyronux BemecTB. CKOJIbKO TEIUIOTHI BBIICTUTCS WU
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOU APPEKT peaKiiu:

Hypy + COz¢)=CO () + Ho Ofy. TepMoxummuueckue ypaBHEHUS:

a) H, o T 150, ®= H,O (™) AH =-241,9 x]Ix;

6) 2 CO () + 02 o= 2 COZ () AH = -566,2 KZ[)K

Jlomainee 3aganue No 2
o TeMe « XUMHYECKAsd KHHETHKA)

B nomamnem 3aganum mo teme «XHUMHUYECKas KMHETHKay: MepBas 3ajada oleHuBaercs B 1,5
Oaia; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTas U msaTas — B 1 Gaw.

3amayga Nel
Peaknusa nporekaer no ypasHenuto: O; y +2 CO (y = 2 CO; (. HavanbHele xoHIEHTpanyn

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckoiabko pa3 U3MEHHUTCS
CKOpOCTh MpsAMOW peakumu, korjaa npopearupyet 30% CO? Bo CkoibKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuu, €CIu YBEJIUUUTh JaBlIeHUE B CHCTEME B JBa pasa?

3amaga Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO ke KOJIMYECTBO BEIIECTBA BCTYITUT B PEAKIIUIO TIPU TEMIIEpaType
200 °C, eciu TEeMIEPaTypHbIH KOOPHUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo ckoiIbKO pa3 U3MEHUTCS
MIPU ATOM CKOPOCTh peaxiuu’?

3amaua Ne3

Haiinute HayanbHbIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKIINH:
Fe (7 + H2O ) = FeO () + Hy (1), ecnu paBHOBECHBIE KOHIIEHTPALMU PEATUPYIOIUX BELIECTB PABHBIL
[H20]=0,3momp/1, [H2] = 0,4 Moas/m1.

3amaua Ned

Hus peaknmonnoi cuctemsl: CO ) + HoO ) = CO2 (7 + Hj () HavanbHbIe KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripazute yepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKITAN:

Nz(r) +3 Hz(l—) =2 NH3(1-)’ AH =-922 k]I x;
COz(F) +C (r) = 2 CO(F), AH =+160,5 K,Z[)K;
CO(F) + HQO(]-) =CO, o T Hz(r), AH =-41,1 k]I x.

VkaxuTe HanpaBICeHUE CMEIICHUSI XUMUUECKOTO PAaBHOBECHS ATUX PEAKIIUN: a) MPU MOHKEHUN
TEMIIEPATyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIIICHWU MaBIEHUS, €CIM TeMIeparypa
MMOCTOSTHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»

B nmomamnem 3agaHum no teme «PacTBOpeD»: IepBasg, BTOpas, TpeTbd W IATas 3a1adu
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6ana.



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

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

Paccunraiite: a) MaccoByl [OJI0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIICHTPAIUIO
SKBHMBAJICHTA; B) MOJSUIBHOCTB; I) THTP; JI) MOJIBHYIO JIOJIIO BEIIECTBA B PacTBOPE.

3agayga No2

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

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO,4 —

Sb(OH); + NaOH —

3ajgaga Ne3

CocTtaBbTe 110 JIBa MOJICKYJISIPHBIX YPaBHEHHS PEAKIHid K CIICTYIONIMM HOHHBIM:

Ba’* + CrO,” — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn** +H,S

3asaya Ned
Boeruucnure pH 0,05M pacTBopa cepHOM KUCIOTHI.

3agauda Ne5

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

3agauda Ne6

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

Jlomamuee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IIPOLECCHI»

B nomamnem 3ananuu no teMe «OKHCITUTENBHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: MepBas 3a7aua
orieHuBaercs B 1,5 Gama; BTopas — B 2,5 6aina; TpeTbs — B 1 6ai.

3amaya Nel
[TonGepure KOAPGUIUEHTHI B ypaBHEHUSX OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

VYKaXuTe THI KaXKI0W PEAKIINH.

Paccunraiite SAEKTPOABMKYILIYIO CHJIYy W ONpPENENUTE HaIpaBiICHUE CaMOIPOU3BOJIBHOTO
MPOTEKAaHWUs  TMEPBOM  peakuud  TpH  CTAHAAPTHBIX  yCIOBUAX,  HWCIONB3YyS  3HAYCHHS
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIIHHEIX ITIOTCHI[AAJIOB!

HJ + H3PO4 — Jz + H3P03 + HQO

HNO, — HNO; + NO + H,0O

H[AuCl;] + H,O, + NaOH — Au +NaCl +0; + H,O

NH;ReO, +H, — Re + NH; + H,0

KBrO — 0O, + KBr

3agaua Ne2

CocTraBbTe ypaBHEHUS OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUH:

KMnO; + NaNO, + H,O0—

NaCrO, + H,O0, + NaOH —

Bi(OH); + Na;S;,03+ NaOH —

Bi,O; + C —

Mg + HNO3 (pas) =



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

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

Jlomainee 3aganue Ne 5
10 TeMe «JIeKTPOXMMHUYECKHE CHCTEMbI»

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

3amaua Nel

CocTaBbTe DJIEKTPOHHO-MOHHBIE YypPaBHEHHUS JJIEKTPOAHBIX TPOIECCOB U  MOJEKYJISpPHOE
yYpaBHEHHE TOKOOOpAa3yIOIIeH peakiuu, MpOoTeKaroule mnpu paboTe TrallbBaHUYECKOTO JIIEMEHTa
Co/Co(NOs), // AI(NO3)s/Al. Paccumraiite DJIC (E) raibBaHMYECKOTO 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHLMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, pu KoTopoii D/]C ranbBaHNYECKOTo 31€MEHTa YMEHBIIUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenure cxeMbl SJICKTPOAHBIX MPOIECCOB U  MOJEKYISPHBIE YPaBHEHUS PEaKIIMid,
NPOTEKAIOIINX TIPU AJIEKTPOXUMHYECKOH Koppo3uu ranbpaHonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BIIQ)KHOM BO3/YXE.

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

3amaga Ne3

CocTaBbTe AIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (AHOJI HWHEPTHBIA) U
MOJIEKYJISIPHOE YPAaBHEHHE PEAKIINH, POUCXO/ISIICH MTPH AJIEKTPOITH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

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

YKakuTe BO3MOXKHBIE TPHUUMHBI YMEHBIIIEHUS BHIXOJa METallIa TI0 CPABHEHHIO C PACUETHBIM.

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

OCHOBBI XMMHUYECKOI TEPMOJUHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepmoauHaMudeckre napaMeTpbl U QYHKIIUU COCTOSTHUS CUCTEMBI.

Buytpennss sneprus. Pabota. Temiora.

ITepBblil 3aKOH TEPMOAMHAMUKH (BBIBON).

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

7. Tepmoxumus. 3akoH ['ecca.

8.  CnencrBus u3 3akoHa ['ecca.

9.  DHrpomnus KaK GyHKINS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAHMHAMHKH.

11. Tperuii 3aK0H TEPMOIUHAMUKH.

12. Dueprus ['m60ca.

13. HanpasieHue caMOnpoU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

ook wdE

KOHTpOJIBHbIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»



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

DOHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoTHOro KOMILIEKCca. DHEpreTuYecKas JuarpamMmma.

Kpupas Maxkcsenna — bonbiimana. DHepreTuyeckuii 6apnep.

Karanutnueckue cucremsl.

Bnusinue xatanuszatopa Ha CKOPOCTh XUMUYECKON peaKIuu.

0. T'oMOTreHHBIN U TE€TEPOTCHHBIN KaTaJIN3.

1. KonebarenbHble peakiluy.

12. Xwummueckoe paBHOBecue. OOpaTUMBbIC U HEOOPATHUMBIC PEAKIIUH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

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

15. BiusiHME KOHIIEHTpAIMH, TABJICHUS U TEMIIEPATYyPHI.

16. ®da3oBbiec paBHOBECHS.

17. ®a3oBble AUarpaMmsbl 1Sl OJHOKOMIIOHEHTHBIX CUCTEM.

RRO©oONoO~WNE

KOHTpOJIbHBIe BOIIPOCHI IO TEME «PaCTBOpI)I»

1.  Ilousarue pactBopa. PacTBopuMocTh BelecTBa. PactBopumocTs rasa.

2. PactBopbl. CnocoObl BbIpaK€HUS KOHIEHTPAIMU pPacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIICHTpAIKs, MOJISIPHAS] KOHIIEHTPAIIMS SKBUBAJICHTA, MOJIbHAS JOJIs1, TUTD).

Konnurarusnsle cBoiicTBa pacTBOpoB. MaeanbHblil pacTBOp.

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

Ocmoc. OcmoTuueckoe nasiaeHue. CxemMa 0CMOMETpa.

KucinoTHO-OCHOBHBIE B3aUMOJEHCTBUS BEMIECTB.

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

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

9.  Crenens aucconuanuu. CUIbHbIC U Ca0ble YIEKTPOIUTHIL.

10. JImuccommanmst caadbIX AIEKTPOoIMTOB. KOHCTaHTa TUCCOIMAIIHN.

11. 3akon pazbaBnenust OctBanbpia.

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

13. TlpousBeneHue pacCTBOPUMOCTH.

14. VouHoe mpowusBeAeHHE BOABL. BOIOpOAHBIN U THAPOKCHUIBHBIN TOKa3aTEINH.

15. Tmaponus coneii. Tumbl rUAPOIN3A CONCH.

16. KonuyecTBeHHbIE XapaKTEPUCTUKU MPOIIECca THAPOIIN3A.

17. ®akTopsl, BIUSIONINE HA MPOIECC THIPOJIN3A.

No ko

KonTposabHbie Bonmpockl 10 TeMe «/lucnepcHbie cucreMbD)

I'eTreporennsie cmecu. [ucnepcHbie CUCTEMBI.

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

CTpoeHue KOIOUIHBIX YaCTHII.

IIpaBuno ®dasuca — [leckosa.

Y CTONYMBOCTD KOJUTOUAHBIX cucTeM. CTaOuIM3aTopBhl.
Koarymnsmus mnoduiabHbIX 1 TH0()OOHBIX KOJUIOHIOB.
CenumeHnTanys KOJUIOUIOB.

0. Koarynsmus KOXTOUIHBIX PACTBOPOB JIEKTPOIUTAMHU.

RBOooo~NoTg RN



11. TIpaBumno lyneue — 'apau. Koarynupytromas crmocoOHOCTb.
12. Onruueckue CBOMCTBA KOJUIOUIAHBIX PACTBOPOB.
13. DnexTpuyeckue CBOMCTBA KOIOMAHBIX PACTBOPOB.

KoutpoJbHblie Bonpochbl o TeMe «OKUCINTETbHO-BOCCTAHOBHTEIbHbIE
npoueccbn)

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

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIIH.

Turbl OKUCIUTEbHO-BOCCTAHOBUTEIBHBIX Peakuid (IpUMEpHI).
OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIN OTEHIMAIL.

VYpasuenue HepHcra.

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

NN E

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

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

DNEKTPOABUKYIIAs CUJIa TaTbBAHUYECKOTO JIEMEHTA.

N3mepenne SIEKTPOMHBIX MOTEHIMATIOB. Psl CTaHZAPTHBIX AJNEKTPOJHBIX MOTEHIIMAJIOB.
CBOI/ICTBa METAJIJIOB B COOTBETCTBHHU C UX IOJIOKEHHUEM B PSIIy HAMIPSIKCHHM.

6. VYpasuenue Hepucra.

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

8.  OObenunHeHHsbI 3akoH Papaznes. Beixos mo Toky.

9.  Koppo3sus metamnos. Knaccudukaius KOppo3MOHHBIX MTPOIECCOB.

10. Xwumwudeckas KOppO3usl.

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

12. Tlpumepsl KOppO3UU B KUCIIOH cpeie U aTMOCPEepHOIl KOPPO3HH.

13.  CkopocTh KOppO3HH.

14. 3ammTa METaUIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHS.

16. DnexTpoxuMHUYECKHE CTIOCOOBI 3aIUTHI OT KOPPO3UH METAJIOB.

17. Xumudeckue UCTOUYHUKH TOKaA. [ aTbBaHUYECKHI DJIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYISTOPBI.

19. Xwumudeckue UCTOYHUKH TOKA. TOTUIMBHEIC 3JICMEHTEHI.

arLONOE



MMPUJITOKEHMUE 2

7. OueHo4HbIe CpeCcTBA /sl MPOBeJIeHUs IPOMEKYTOYHOM ATTeCTAIUN

HpOMe)KYTO‘-IHaSI arrecranus UMECT OCJIBIO ONIpCACINTDb CTCIICHb JOCTHIXCHUA
3aIVIAHUPOBAHHBIX PE3YJIbTATOB O6y‘IeHI/IH IO JUCHUIIIIMHE 3a Ol'IpCI[GJ'IGHHBIfI nepuon 06yLI€HI/I${.

a) Ilnanupyemble pe3yJbTaThbl O0Oy4YeHHS] U OLIEHOYHbIE CPeACTBA ISl NPOBEdeHHS
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

VK-1: Criocoben

OCYIICCTBJIAATH IMOUCK, KpI/ITI/I‘ICCKI/Iﬁ aHaJIu3 U CUHTEC3 I/IH(i)OpMaIII/II/I, IIPUMCHATH CHUCTEMHBIN moAaxXoa Ijid pClICHUA IMMOCTABJICHHBIX 3ala4

VK-1.1

AHanu3upyeT 3a7ady, BBIICISS e€e

0a30BbIE COCTAaBIISIOIIHE,
paccMaTpuUBacT | npeiaracT
BO3MOXKHBIC  BapHaHTBl  PELICHHS

IMOCTaBJICHHOM 3aJa4yu, OOCHHUBAasA HUX
JOCTOMHCTBA U HCJOCTATKH

IlepeyeHb TeopeTHYECKUX BOMPOCOB K 3a4eTy:
1. OCHOBBI XMMHMYECKOH TEPMOJMHAMUKM: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBbI, (PYHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIil 3aKOH TEPMOJAUHAMUKH.
OHepreTuka XMMHUYECKHUX IPOLIECCOB.
OHrtanbnus. 3akoH ['ecca u cieacTBUS U3 HETO.
OHntponus. YpasHeHue bosbliMana. BTopoil u TpeTuii 3aKOHbI TEPMOJIMHAMUKH.
Oueprus ['m66ca. HampapiieHus XMMHUECKHUX MPOIECCOB.
Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
eakunu. Kunernueckas kpupasi.
CKopocCTb peakui U METO/IbI €€ PEryJINPOBAHHUS.
Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-T'odda.
OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.
0. KaranusaTopsl 1 KaTanUTUYECKUE CUCTEMBL. [ OMOT€HHBINM KaTanus.
1. Karanu3aTopsl 1 KaTaIUTUYECKUE CUCTEMBI. | €TepOreHHbIN KaTaJIn3.
Xumnueckoe paBHoBecre. KOHCTaHTa XUMHUUYECKOTO paBHOBECHSL.

RBEO0oNT oMW

-
no

13. Cwmemenne xumudeckoro paHosecus. [Tpunuun Jle [larense.
14.  PactBopsl. CriocoOBI BBIpaXKEeHUsI KOHLIEHTPAI[MH PACTBOPOB.
15.  PactBops! 3nekTponuToB. CTENeHb U KOHCTAHTA 3JEKTPOIUTUYECKON JAUCCOLUAIMU. 3aKOH

pazbaBnenust OcTBaIbaA.

16. Jucconumarus KUCIOT, OCHOBaHHM, cosei. AMGpOTEepHBbIE AIEKTPOIUTHL.

17. PactBopumocTs. IlpousBeneHue pacTBOPUMOCTH. YCJIOBHE OOpa3OBaHUsI M PACTBOPEHUS
OCAaJIKOB.

18. Huccoumnanusa Boasl. MoHHOE npousBeneHue Boasl. pH.

19. I'uaponus coneit. CteneHb U KOHCTAHTA TUAPOIN3A.

20. Hucnepcusie cuctembl. Knaccuduxanus. Jlnopunbabie u m1uopoOHbIE KOJUIOUIBI.

21. CrpoeHne KOJUTOUIHBIX YacTHULl.

22. Koarynsmust KoJTOMIHBIX pacTBOPOB.

23. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOICTBa BEILIECTB. Knaccudukanus

OKHCJIUTEITLHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.
24, DNEKTPOXUMHYECKHE CUCTEMBI. 3akoHbI Dapaes. IEKTPOAHBINA MOTEHIUAL.
25. INanpBarmveckwmii amement Jlannsmsa Axkoou.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

26. DNEKTPOXUMHUYECKHE CUCTEMBI: JIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKTpou3a.

27. DNeKTponan3. AHOJHBIA M KaTOAHBIA IPOLIECCHI MPU 3JIEKTPOJIU3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.

28. Koppo3sus. Buasl koppo3un. CriocoOb! 3aIUThl METAIIOB OT KOPPO3UH.

Ilpumepnvie npakmuueckue 3a0anus 011 3auema:

1. HanucaTh 53JIEKTpOHHBIE YpPAaBHEHMS DSJIEKTPOAHBIX IPOILIECCOB, YpaBHEHUE CyMMapHOU
TOKOOOpa3ytoleil peakuuu, BoIYUCIUTh, DJ[C ralbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHLEHTpPaluu
HOHOB MeTaiuioB pasHs: [AI**]=0,001 monb/i1, [C0%*]=0,1 Mos/iL.

2. Hanncath MOHHBIE U MOJIEKYJSIpHBIC YpaBHEHUS peakuuid ruaponusa coneit: KsPOy; NaySOs,
ZnC|2.

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

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

4. B 2 1 pactBopa ruapokcuaa kaibius coaepxurcsa 478,8 r Ca(OH),. [lnmotHocTs pactBopa 1,14
r/mit. Paccanraiite: o(Ca(OH);); Cy; Cox; Cmy N(Ca(OH)) u N (H20); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN:

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

6. HamucaTh 5J€KTpOHHBIE YpaBHEHHUS OJJIEKTPOJIHBIX MPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromel peaknuu, BeIYUCIUTh DJ[C raJlbBAHMYECKOTO JIEMEHTa, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH ypaBHEHUS peakliiii, HAaKCaB UX B MOJIEKYJIIPHOW U MOHHOH Qopmax:

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

8. HammcaTh ypaBHEHHUS peakinii THAPOJIN3a B MOJIEKYIIApHOM U HOHHOM Buje: Aly(SOy)s, KCI,
Na,SOs.

9. Hammcatrs 57I€KTpOHHBIE YpPaBHEHMsI DJIEKTPOJHBIX MPOIIECCOB, YpaBHEHHWE CyMMapHOMU
TOKOOOpa3ytomeit peakuuu, BeIYUCIUTh DJ[C ranbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
MOHOB METAJJIOB PABHBI: [Zn2+]=0,01 Mous/11, [Cu*]=1,0 Moub/.

10. Cynbdar amomunus maccoit 36,4 r pactBopwin B 100 r Bogsl. [I1OTHOCTH MOITY4EHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIL(SO4)3) 1 N (H20); T.

11. Hanmmcath 51€KTPOHHBIE YPaBHEHUS SJEKTPOJHBIX IPOIECCOB, YpaBHEHHWE CyMMAapHOM
TOKOOOpa3yromel peaknuu, BeMUCIUTh JJ[C ranpbBaHUYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUH
MOHOB METAJJIOB PaBHBI: [Mn2+]=O,01 mois/11, [AgT]=1,0 Mons/m.

12. 3aKOHYNTH YpaBHEHHUS pEaKIMi, HAllMCaB UX B MOJIEKYJISIPHOM M HOHHOM BHJIE:
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MnS + H,;SO4 —, Fe(OH)3; + NaOH —, NH4Cl + KOH —.

13. Ompenenute TepMOAMHAMUYECKYIO BO3ZMOKHOCTD IIpoTekanus peakuun CaO + 2 Cy) =
= CaC; () + CO(r), AH; = 460 x/I>x npu cTaHIapTHBIX YCIOBHUAX. PaccunraiiTe TeMnepaTypy Hadaa
peakiuu, ecmun  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/mons-K; S(CaCy)= 70 Jx/Monb-K;
S(CO)=197 x/monb-K.

14. CoctaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLINNA:
KMnQO4 + NaNO, + H,SO4 —, Cr2(504)3 + Br, + NaOH —.

15. Onpeenute TEPMOANHAMHYECKYIO BO3MOXKHOCTB npoTekanus peakiuu 2 Cly (i + 2 H,O(y =4
HCly + Oy (ry, AHy = 115,6 x/Ix nipu cTaHIapTHHIX yCIOBHSAX. Paccumraiite Temmeparypy Havaia
peakuuu, ecaun S(Clp)=223 [Ix/mons K; S(H,0)=189 [x/mons'K; S(HClH= 187]1x/momnbK;
S(02)=205 JTxx/momas-K.

16. Harucatp ypaBHEHHsI peakiliii ruaposm3a B MosiekyssipHoM U noHHOM Buje: CrCls, NaNOs,
K2CO:s.

17. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINNA:
KoCr,07 + NaSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omorenHas peakius nporekaer no ypaBHeHutro H, ) + b ) = 2 Hly). Hauanpnas
KOHIIeHTpanusi Bojxopoaa 2,1 monbs/n, uoma 1,5 mons/n. Bo CkOIbKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

19. B 640 mn Boasl pactBopriu 160 r xnopuna xenesa (I1I). [ImoTHOCTH MoNydeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crm; N(FeClz) u N (H20); T.

20. Onpeznenurte TEPMOJMHAMHUECKYIO BO3MOMKHOCTb IMpoTeKaHHs peakuun CS; () +3 Oyp)=
=CO; ( + 2 SO» (1), AH; = -1075 k/Ix npu cTaHIApTHBIX yCI0BHsAX. Paccuuraiite Temmeparypy
Hauana peaknuu, eciu S(CS,)=151 JLx/monb K; S(02)=205 Ix/momab-K; S(CO,)= 213 Jx/MonbK;
S(S0,)=248 Jxx/monbK.

21. Peakuus uier no ypasHeHuto: 2 Hy ) + Sy () = 2 HaSry. HauanpHas KoHLEHTpanys Bogopoaa
2 monb/1, cepsl 1,5 Moinb/n1. OnpenenuTe Bo CKOJIbKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMU K MOMEHTY,
Korja npopearupyet 0,7 MoJb/1 Bogopoaa?

22. Omnpenenute TEPMOJUHAMUYECKYIO BO3MOKHOCTh IIPOTEKaHUs peakiuu 2 ZNS (o + 3 Oy =
=2 2n0 ) + 2 SO, (1), AH, = -890 k/I>x npu cTaHgapTHBIX yclnoBusX. PaccuuTaiite TemmepaTypy
Havana peakiun, ecian S(ZNS)=58 Jx/monb K; S(02)=205 JIx/mons K; S(ZnO)= 44 JIx/mons K;
S(S0O,)=248 JTrx/monb-K.

23. HavanpHble KOHIICHTPAIIMH NCXOTHBIX BemecTB B peakiun: 2 SO ) + Oy () = 2 SO; () ObutH




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

WHJUKaTOpa KOMITETCHIIUHT
paBusbl 1,8 Mosb/m SO; u 2,4 moib/11 Oy. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIMi K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?
24. B pactBope oprodochoproii kuciaotsl Macco 1200 r u rutotHOCTRIO 1,153 1/M1 comepxutes 312
r H3PO,. Paccunraiite: @(H3POy); Cyp; Cox; Cmy N(H3PO4) u N (H2O); T.
YK-1.2 Ormpenenser, HHTEPIPETUPYET U Ilpumepnvie npakmuuecKkue 3a0aHus
paHXUpyeT nHpopmaruto, 1. dna peakuun CHy ry + COy () = 2 CO () + 2 Hy ) onpeaennute BO3MOKHOE HalpaBICHUE
TpeOyemyro JUTSt pElIeHUs | caMOIPOU3BOJILHOIO TEUCHUSI PEaKLIUU IIPU CTAaHAAPTHBIX YCIOBUAX U IIpH  Temneparype T =927°C,
MIOCTABIICHHOM 3a/auu; | €M TEIUIOBOM 3¢ @deKT peakuuu 10 3aJaHHOM TeMIEepaTypbl HE H3MEHUTCS. YKaXKuTe: a)

OCYILIECTBIISIET MOMCK HMH(OpMauu
10 Pa3JINYHBIM TUIIAM 3aIIPOCOB

BBIJICJISICTCS. WIIM TIOTJIONIAETCS SHEPrus B XOJE Peakuuu; 0) MPUYMHY HAWJCHHOTO W3MEHEHHS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Bripasute depe3 KOHIEHTpAIMH PEareHTOB KOHCTAaHTHI PAaBHOBECHUS CIICAYIOMIUX PEaKIUi
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalnpaplICHUE CMELICHUS XUMHUYECKOIO
PaBHOBECHSI STHX PEaKLMWi: a) MPH MOHMKEHUH TEMIIEPAaTyphl, €CIIM JaBJICHUE TIOCTOSHHO; 0) Tpu
MOBBILICHUH JIABJICHUS, €CITH TeMIIepaTypa MOCTOSHHA.

3. CkoIbKO MUUTMIHTPOB 96%-HOTO pacTBOpa CEpHOM KHCIIOTHI C TUIOTHOCTHIO 1,84 1/mi
notpedyetcs nis npurorosienus 2 11 0,25M pactopa?

4. Kakue wu3 cruepyromux cosed moxaseprarorcs rujaponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE M MOJIEKYJISIPDHBIE YPAaBHEHHUS THIPOJIM3a COOTBETCTBYHOLIMX cojeil. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJCH?

5. 3o1p rumpokcuaa Maruus noiydeH myrem cmemuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsa 9acTUI] TOJYYEHHOTO 30JI1 W HAIUIIATE
(bopMyity ero MULEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CUITy M ONPEIEIUTE HAlpaBICHHE CaMOIPOU3BOIBHOIO
POTEKaHUS peakuuu npu CTaHJapTHBIX YCJIOBHUSIX, UCTOB3Ys 3Ha4YeHUs
OKHUCIIATEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos H) + HiPO, — J, + H3PO3; + H)O0.

7. IlpuBenute cXeMbl 3JEKTPOJHBIX IPOLECCOB W MOJEKYJSPHbIE YpPAaBHEHMs pEaKIHid,
MPOTEKAIOIINX MPH dJICKTPOXUMHUYECKON Koppo3un ranbaHonapel  Co/Ni: a) B kucioii cpene; 0) Bo
BJIaKHOM Bo3ayxe. Onpenenurte yOblUTb MacChl aHO/1a ITPH KOPPO3UU B KUCIIOH cpeze 3a 20 MuH, ecliu
CKOpocTh Koppo3uu coctaBuia 0,01 r/4.

8. CocraBbTe 3JIEKTPOHHO-MOHHBIE YPABHEHUS HJIEKTPOAHBIX MPOIECCOB (aHOJ MHEPTHBINA) M
MOJICKYJISIPHOE YPaBHEHUE PEAKIINH, TPOUCXOISIICH MpH deKkTposm3e pactBopa CoSO4 Brramcnure
(akTHYeCKOe KOJMYECTBO MeTaiula, NoiydeHHoro Ha katoxe npu aiektpoimnse Co(NOs),, ecin




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

WHNKATOpa KOMITCTCHIHI
AJIEKTPOJIU3 TMPOBOJAMIM B TeueHHMHM | 4. Beixom Meraimia mo TOKy coctaBuil 85%. Ykaxure
BO3MO>KHBIE IPUYMHBI YMEHBIICHHS BbIX0J]a METAJIJIA IO CPABHEHHIO C PACUETHBIM.
VK-1.3 I[Ipu  oOpabGoTke  wmHDOPMAIUU Ilpumepnvle npakmuyeckue 3a0anHus:
ornuyaeT  (HaKThl  OT  MHCHHH, 1. OnpenenuTh ¢ KAKUMH M3 YKa3aHHBIX HIDKE BEIIECTB MOXKET B3aWMOJICHCTBOBATH PacTBOP
UHTEpIIpETALNH, OLICHOK, | rupokcna Kainus: MoJoBoJopoaHas kuciota, xjuopua meau (ll), okenn yrnepona (1V), oxenp
dhopmupyet coobctBeHHbie MHeHUs | | cBuHIA (Il), ruapokcua amroMuHus, THIAPOKCUI aMMOHHUsA. COCTaBbT€ YpPaBHEHHS BO3MOKHBIX
CYXJCHHsI, apryMEHTHUPYET CBOH | PEaKIMi B MOJEKYISIPHONH U HOHHO-MOJICKYJISIPHOH (hopMax.

BbIBOJZIbI 1 TOUKY 3PCHUA

2. Ompenenure BO3MOXKHOCTh BOCCTAHOBJEHMsI okcuia xene3a FezOs yriepogom mpu
cTaHapTHBIX ycnosusx u temmneparype 1100 K. Peakius BoccranoBinenust Fez04: Fe3044) +4C ) =
= 3FE(K) + 4CO(F)

3. TemneparypHblif K03(hHUIIMEHT peaku paBeH 2,5. Kak H3MEHUTCS CKOPOCTh PEAKINH: ) IPH
noBbIlIeHNH Temnepatypbl oT 60 1o 100°C; 6) mpu oXJakIeHUU peakuoHHON cMecu oT 50 g0
30°C?

4. s obparumoit peakuuu Fe30ux) + Hypy = 3FeOk) + HoO(r)3anumnTe BbIpaskeHUuEe KOHCTAHTHI
paBHoBecust AH°, k/[x = + 69,8. Ilpemnoxure cnocoObl yBeIWYEHUs] KOHLIEHTPALUU MPOIYyKTOB
pEaKIMH.

5. Ilpm mnpoKaJMBaHUHM METAJUIMYECKOTO THTaHAa oOpasyercss OeJblii TOPOMIOK, KOTOPBIN
pacTBOpsieTCsl B KOHLEHTPUPOBAHHON CEpHOM KHUCIOT€ M CIUIABISETCs €O IIerao4bto. YTo
npecTaBisieT coboit 3To coeauHenre? Hanmummre ypaBHEeHUs BCeX YKa3aHHBIX peakiuil.

6. CKOJBKO MWIIMIUTPOB 96%-HOro pacTBOpa CEpHOM KHUCIOTHI C IJIOTHOCTHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 i1 0,25M pacteopa?

7. Kakue BemecTBa M B KAKOM KOJMYECTBE BBIICIATCA INpH mnpoxoxiaeHun 48250 Kn
aJeKTpUYecTBa 4epe3 pactBop xiyopuaa mapranna (l1)? CocraBpTe cxemy 3JIEKTpOJU3a ITOTO
pacTBopa.

8. AnroMuHU ckilenan ¢ Meablo. Kakoif u3 MetamioB OyaeT KOppoaupoBaTh B Cpelie CEpHOU
KHCJIOTBI M aTMoc(epe BiIakHOro Bo3ayxa? CocTaBbTe CXEMbI 3JIEKTPOXUMHUYECKON KOPPO3UH.

9. IIpoBecTu aHanu3 BAUSHUS KOHIIEHTPAI[MM HA CKOPOCTh XUMHUUYECKOM peakiuu
Na,S;03 + HpSO, = S + SO, + NaSO4 + HyO mo akcnepuMeHTanbHBIM JaHHBIM. [IpoBecTn
00paboTKy MOJIYYEHHBIX IaHHBIX C UCIIOJIB30BaHUEM COBPEMEHHBIX MH(OPMAIITMOHHBIX TEXHOJIOTHUH.
Pe3ynbTaThl ONTOB MpeACTaBUTH B BUJE TaOMUIIBI 1.

Taomuma 1
CKopocTh |

| Homep | O0beM, M | Konnentpauus | Bpems |
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UHIMKAaTOpa KOMIIETEHIMH
OIIbITa Na,S,03 H,O H,SO, Na,S,03, 10° | mosiBienus peakuuu, 107,
MOJIB/JT MYTH, C 1
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 manHBIM TabIMIEI | TOCTPOUTH IpauK 3aBUCMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPALIUH
THOCY/Ib(aTa HATPUs, OTIOKUB Ha ocu adciucc koHmeHtpanuio Na,S;0Os3, a Ha ocw opaMHAT —
CKOPOCTb PEaKI[HH.

CnaenaTh BBIBOJT O 3aBUCHMOCTH CKOPOCTH PEaKIIUU OT KOHI[EHTPAIIMK THOCY/Ib(aTa HATpusl.




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

[IpomexxyTouHast aTTecTanus MO AUCHMIUIMHE «XHUMHS» BKIIOYAET TEOPETUUECKUE
BOIPOCHI, TO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHS OOYUYAIOUIMMHUCS 3HAHUN, U IPAKTHUYECKUE
3aJlaHusl, BBISBJIAIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BIIAJCHUM, TPOBOAUTCS B hopMme
3ayeTa.

3aueT Mo JAaHHOW IUCUUIUIMHE MPOBOJUTCS B YCTHOW (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Iloxazamenu u Kpumepuu oyeHUBaAHUA 3a4ema:

«3a4TEHO0» - OOYYAIOIIMIICS JIEMOHCTPUPYET MOPOTOBBI YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETCHIIMI: B XOJ€ KOHTPOJIbHBIX MEPONPHUATHN JOMYCKAIOTCS OIIMOKH, MPOSBISETCS
OTCYTCTBHE OTAEIbHBIX 3HAHUI, YMEHMI, HABBIKOB, 00YYaIOIIMNACS UCIBITHIBACT 3HAUUTEIbHBIC
3aTpyJHEHHs PU ONEPUPOBAHUY 3HAHUSAMHU M YMEHHUSIMH IPU X EPEHOCE Ha HOBBIC CUTYAIUH;

«He 32a4YTeHO0» - 00y4JaIoIIMICs HE MOXKET MOKa3aTh 3HAHUS HA YPOBHE BOCTIPOU3BEIACHMUS
U 00BsICHeHHsI HH(OPMALIUY, HE MOXKET MTOKa3aTh HHTEIUIEKTYalbHbIE HABBIKH PEIICHUS TPOCTHIX
3azad.



