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Jluer akTyaauszanuu padodeii nporpaMmal

PaGoyas nporpamma nepecMoTpeHa, o0cyxk/aeHa u ogoopena Juis peanuzanuu B 2020 - 2021
y4eOHOM rojy Ha 3acefaHuu kadeapsr Xumun

[Tpotokon ot 01 cenrtsiops 2020 r. Ne 1
3aB. kadeapoit ,é 44 z 46 % H.JI. Mensuuk

Pabouast mporpamMma nepecMoTpena, o0cyskaeHa u ooopena s peanuzanuu B 2021 - 2022
y4eOHOM roy Ha 3acesaHuu kadeapbr Xumun

[Tporokom or 20 r. Ne
3aB. kadeapoit H.JI. MensHuk

PaGouast mporpamMma repecMoTpena, o0cyskaeHa u ogo0peHa /st peanuzaunu B 2022 - 2023
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[IpoTokon o 20 r. Ne
3aB. kadeapoii H.JI. Mensiauk
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3aB. kadeapoit H.JI. Mensuuk

Pabouasi mporpamMma repecMoTpeHa, o0cyxaeHa u ogobdpeHa s peanusanuu B 2024 - 2025
y4eOHOM rojly Ha 3acefanuu kadeapbr XuMuu

[Tporokom ot 20 r. No
3aB. kadeapoit H.JI. Mensuuk




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enstMu OCBOSHUS TUCUUIUIMHBL «XUMHUS» ABISETCS GopMuUpoBaHue (yHIaMEHTaIbHbBIX
3HAaHUW B 00JIaCTM COBPEMEHHOW XWMHH, BKJIIOYAIOLIUX OCHOBHBIC IOHATHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOMCTBA XUMHUYECKHX COCIUHEHHI; pa3BUTHE HAaBBIKOB
CaMOCTOSITEIILHOUN pabOThl, HEOOXOAUMBIX ISl MPUMEHEHUS! XUMUUYECKUX 3HAHUHN TIPU N3YUCHHUH
CHEHANIbHBIX JUCUUIUIMH U JalbHEHIIeH IPaKTUYECKOM JesITeIbHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Hucnummuaa XuMmus BXOTUT B 0a30BYI0 9acTh y4eOHOrO IUTaHAa 0Opa3oBaTEIbHOM
MIPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

Hucuunnuaa Xumus BXOTUT B 0a30ByI0 4acTh y4eOHOro IUIaHa 0Opa30BaTeIbHOM
IPOTPAMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(OpMHUPOBAHHEIC B Pe3yJIbTATE U3yUCHUS TUCITUTUINH/ TIPAKTHK:

"Xumusa" B 00beMe MporpaMMbl cpeHel 001eo0pa3oBaTeIbHOMN MIKOJIbI

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3YyYECHUH JAHHON AUCLHUILIIMHBI OyayT
H€06XOI[I/IMI)I JJIA I/13y‘~IeHI/I$I III/ICIII/IHJII/IH/ HpaKTI/IKI

be3omacHOCTE KH3HEASITEILHOCTH

DIIEKTPUUYECKUE U3MEPECHUS

3 Komnerenuun ody4aromierocs, (popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu s

B pesynbrare oCBOEGHMS IUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydarolLIUHCs JOJKEH
o01agaTh CIeAYIOIUMU KOMIETEHIUSMMU:

CrpyKTypHBIit [Tnanupyemsble pe3ysnbTaThl 00y4eHUs
JIEMEHT
KOMIIETEHIIMH
OIIK-1 CMOCOOHOCTBIO MPEACTABIATH aIE€KBAaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUH

HAYYHYIO KapTUHY MUpPa HA OCHOBC 3HAHUA OCHOBHBIX HOHOH(GHHﬁ, 3aKOHOB U MCTOO0B
C€CTCCTBCHHBIX HAYK U MAaTCMAaTUKH

3HaThb - OCHOBHBIE XMUMUYECKHUE TIOHATHS, TIOJIOKEHHS U 3aKOHBI, [I03BOJIAIOIINE
MIPEACTABIIATH aJICKBATHYIO COBPEMEHHYIO HAYUHYIO KApTUHY MUPA;

- COBPEMEHHBIE HAIIPaBJICHUS Pa3BUTHs HAYYHBIX TEOPUH;

- METO/Ibl TEOPETUYECKOTO U AKCIIEPUMEHTAIILHOTO HCCIIEI0BaHUsS B 00IaCTH
XUMUU

YMerb - pemaTh pacyeTHBIE 3a1a4M IPUMEHHUTENIBHO K MaTepuaily IporpaMmel;
- IPOrHO3UPOBATH BO3MOKHOCTb ITPOTEKAHUS CAMOITPOU3BOJIBHBIX
MIPOLIECCOB B PA3JIMYHBIX XUMUUECKUX CUCTEMAX

Bnanets - HaBBIKaMU MTPUMEHEHUSI COBPEMEHHBIX XUMUUYECKUX 3aKOHOB M TEOPHH B
npodeccroHaNbHOM 1eATENbHOCTH;

- MPaKTUYECKUMHU HAaBBIKAMH TEOPETHICCKOTO U IKCIIEPUMEHTATHEHOTO
WCCIIETIOBAHUS JIJIS IEKBATHOTO MIPEICTABICHUS HAyYHOU KapTUHBI MUPa




4. CTpyKTypa, 00b€EM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM
qyuce:
— KOHTaKTHas paboTa — 15 akaJ. yacos:
—ayauropHas — 14 akaj. 4acos;
— BHEAyIUTOpHAs — 1 aKaJI. 4acoB
— caMocTosTenbHas padora — 89,1 akan. yacos;

— MOJTOTOBKA K 3auéTry — 3,9 akaj. yaca
dopma aTTeCTalUy - 3a4ET

AynutopHas ) =
KoHTaKTHAs paGoTal & 3 ®opma TeKymero
Paszen/ Tema 2 (B axaz. yacax) E g Bun § KOHTPOJIS Kox
J— > S O|caMOCTOATENEHOM | yOEBACMOCTH M [ o
2 £ padoThI MIPOMEKYTOUHOM
Tlex. . | MpaxT. zZ'9 aTTeCTaluu
3aH. | 3aH. O 9
1. 1 Xumudeckas TepMOJHMHAMHKA
CaMOCTOSITEIbHOE
n3ydeHue
yueOHOI 3amura OIK-1
1.1 1 Xumuueckast TepMoauHaMuka | 1 20 HAYYHOM KOHTPOJIBHOM
JIUTEPATyPHI, paboTHL.
- pereHne
KOHTPOJIbHOU
paboThI.
HWroro no pazaeny 20
2. 2 Xummdeckasi KHHETHKA
CaMOCTOSITETTEHOE
U3y4eHne
y4aeOHOI 1 3ammra OIK-1
2.1 2 XuMu4eckasi KHHETHKA 1 20 Hay4qyHOU KOHTPOJIbHOM
JUTEPATYPHI; paboThI
- pereHue
KOHTPOJIbHOU
paboTHL.
HWroro no pazneny 20
3. 3 PacTBOpEI
- oopmiieHUE
oTyera o
71a00PaTOPHBIM
pabotam;
- 3amuTa
caMoCTOsTebHOE | JTabopaTopHOH OIK-1
3.1 3 PactBopsI 1 3 |4121 10 U3y4eHue pabotsl. 3ammra
yueOHOI u KOHTPOJBHON
Hay4HOH paboTHL.
JIUTEPATYPHI,
- perieHne
KOHTPOJIbHOU
paboTsl.




Uroro no pazaeny 3 | 421 | | 10 |
4. 4 JTucriepcHbIEC CHCTEMBI
CaMOCTOSITETbHOE
U3y4YCHUE
yueOHOI u 3amura OIMK-1
4.1 4 TucnepcHbIe CUCTEMBI 1 15 Hay4HOU KOHTPOJIBHOMN
JUTEPATypBI; paboTHI
- peleHue
KOHTPOJIbHOU
paboThL.
Hroro no paszuerny 15
5. 5 OkucnuTenbHO-BOCCTaHOBUTENILHBIE
MPOLIECCHI
CaMOCTOSITETTbHOE
U3y4YCHUE
5.1 5 yueOHOI u 3amura OIK-1
OKHCIUTENbHO-BOCCTAaHOBUTENIbHBIE| 1 15 Hay4HOH KOHTPOJIbHOH
MPOLIECCHI JIUTEPATYPHI; paboTHI
- peleHue
KOHTPOJIBHON
paboTslL.
HWroro no pazaeny 15
6. 6 DIEKTPOXUMUYECKHE CHCTEMBI
- opopmIIeHHE
oTdyera o
11a00paTOPHBIM
paboram;
- 3amura
CaMOCTOSITENIbHOE |  J1abopaTopHOI
6.1 6 DJEeKTPOXUMHUECKHE parop OIIK-1
1 3 4121 9,1 H3yUCHHE paboThL. 3amura
CHCTEMBI . N
yueOHO# u KOHTPOJBHON
Hay4HOM paboTHL.
JUTEPATYPHI;
- peleHue
KOHTPOJIbHOU
paboTsl.
Hroro no pazneny 421 9,1
HWroro 3a cemectp 6 (84U 89,1 3au€r
Hroro no aucnumninuze 6 |8/4U 89,1 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnpouecce mnpenogaBaHMs AUCUUIUIMHBL «XHMHSA» TPUMEHSIETCS TpaJulMOHHAs
UH(POPMALMOHHO-KOMMYHUKAIMOHHAs 00pa30BaTe/IbHbIE TEXHOJIOTHH.

Jlekumu npoxoAT Kak B HH(GOPMALIMOHHOHN (opMme, I1e IMEET MECTO MOCIIEI0BATEIbHOE
U3JIO)KEHUE MaTepuana B JAUCLUIUIMHAPHOM JIOTMKE, OCYIIECTBISEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEACTBAMU, TaK U B (hopMe JieKLuii-0ece bl WM Juanora ¢ ayIuTOpUeH, JIeKInui
C NPUMECHEHUEM 3JIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALUM, I'/I€ TEOPETHYECKUI
MaTepHuall 3apaHee BbIIAETCS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO W3Yy4YeHHs, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKKM 00pa3oM, JIEKLIUS TPOXOAUT 10 THITY BOIIPOCHI-OTBETHI-HCKYCCHSL.

IToMrMO 3TOrO B JIEKLMU MOT'YT UCHOJB30BAaThCS AJIEMEHTHI IIPOOJIEMHOIO M3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUH C
UCIOJIb30BAHUEM JEMOHCTPALIMOHHOTO XMMHUYECKOTO SKCIEPUMEHTa, KOTOPBIH I103BOJIAET
HanOoJiee MOJIHO PeajM30BaTh METOJ MPOOJIEMHOTO OOydeHHUs uepe3 MOCTaHOBKY HpobieM ¢
HOMOILBIO IEMOHCTPALMH SBIEHUH, peaKLUi WK TPOLIECCOB.

Jiis peanuzanuy WHGOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTEIbHON TEXHOJIOTUU
IPOBOJATCS JEKIMU-BU3YaIU3alM, B X0JIe KOTOPBIX H3JIOKEHHE TEOPETUYECKOro MaTepuala
COIPOBOXKAAETCS MPE3EHTALlUEH.

JIeKLIMOHHBIN MaTepHall 3aKpeIuiieTcs: B XoJie J1a0opaTopHbIX paboT, B X0A€ KOTOPBIX
yueOHass paboTa NMPOBOAWUTCS C PEATbHBIMH XMMHUYECKMMH BemecTBamu. Ha maGopaTopHBIX
paboTax BBINOJHAIOTCS TPYMHIOBbIE MJIM UHIUBHyalbHbIE 3aJaHUs 1O IpoieHHol teme. [lpu
NPOBEICHUH JIAOOPATOPHBIX 3aHATHI HCIOJIB3YETCS METOJA KOHTEKCTHOTO OOy4YeHHS, KOTOPBIH
IO3BOJISIET YCBOUTh MaTepuall IyTeM BBISABICHMS CBSI3€H MEXJy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, menecooOpa3HO UCIONB30BaTh TEXHOJOTHIO KOJUJICKTHBHOTO
B3aUMOOOyYeHus (MapHyio paboTy) Tpex BHUAOB: CTaTHYecKas Ilapa, JUHAMUYEcKas Iapa,
BapHallMOHHAs [1apa; COBMEIIasi €€ C TEXHOJIOTHEH MOIYyJbHOro o00ydeHHs. BpinonaHus
JKCHEpUMEHT, oOyuvaromuecss (QOopMyJIUpYIOT OOOOIIEHHbIE BBIBOABI 10 CEPUH OIBITOB,
UCTIONB3YS IPHEMbI aHAJIOTHH ¥ CPAaBHEHHSL.

CamocrosiTenbHast pabota 00ydarolIMXCsl BKJIIOYaeT B ceOs camble pa3sHOOOpas3HbIE
(bopMbl y4eOHOH JesATEIbHOCTH: BBINOJIHEHHE JAOMAIIHUX 3a/laHuil, 3aBeplieHne o(hopMIIEHUs
71a00paTOpHBIX PabOT, MOArOTOBKA K MPAKTUKYMY, U3YYEHHE OCHOBHOTO U JOIMOJHUTEIBHOTO
MmaTtepuaja Mo ydyeOHMKaM M TOcOOHsSM, uYTeHHe M MNpopaboTKa HAay4yHOW IUTepaTypbl B
OubMoTeKe, Harcanne pedepaToB U KypCOBBIX padOT, MOJATOTOBKA K KOJUIOKBUYMaM, 3a4eTam,
UTOroBOM arrectanuu.CamocTosiTeNnbHas paboTa 0OydaroUIMXcsl JODKHA ObITh HalpaBiieHa Ha
3aKperyieHUs] TEOPETUUECKOr0 MaTepHala, U3J0KEHHOTO MPEeroiaBaTeieM, Ha IpopadoTKy TeM,
OTBEJICHHBIX Ha CAMOCTOSITEbHOE H3Yy4YECHHE, Ha IOATOTOBKY K JIAOOPATOPHBIM 3aHATHSAM,
BBINTOJIHEHHE IOMAITHAX 33/IaHUH ¥ TIOATOTOBKY K pyOEKHOMY M 3aKIIOYHTEITHEHOMY KOHTPOJIIO.
[Tpu npoBeaeHnU pyOEKHOTO U 3aKJIFOYUTEIBHOTO KOHTPOJISI OCHOBHBIMHU 3a/lauaMH, CTOSIIIUMHU
nepes TpernojaBareieM, SBISIOTCS: BBISBICHHE CTENEHH NPAaBHWILHOCTH, 00beMa, TITyOMHBI
3HaHUH, yMEHUI, HABBIKOB, MOJYYEHHBIX MPH U3YUYEHHH Kypca Hapsy C BBIIBICHUEM CTEIEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUH TIOJYYCHHBIX 3HAHUH, YMEHHIA 1 HABBIKOB.

CoBpeMeHHbIE MHTEPAKTUBHBIE CPEJICTBA MO3BOJSIOT SKCIEPUMEHTUPOBATh C HOBBIMU
dbopmamu KOHTpOs. OOyJaronUMCs TPeAJIaraloTcsl TeCThl M 3a7a4d B AJIEKTPOHHOM BHJIE, C
aBTOMATH3UPOBAHHOM CHCTEMON NpoBepkHU. B oTiauume oT OOBIYHOIO TECTUPOBAHMS TaKOMH
Croco0 KOHTPOJSL IMO3BOJIAET CTyJIEHTaM B JII000€ BpeMsl MPONTH TecT, MpOaHAIU3HPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO

6 YueOHO-MeTOAUYECKOE 00eciedeHHEe CAMOCTOSITeJIbHOI PadoThl 00y4aroImMXxcst
[Ipencrasneno B npuiioxkeHuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMI
IIpencraBneHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCITUITIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. OcHoBbl xumuu: yueOnuk / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: HUL| UHOPA-M,
2014.-560c.: - (Beicmiee obpasoBanue:. bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?2.php?book=421658 - (mara oOpamenus: 05.10.2020). - Tekcr:
3JIEKTPOHHBIMN.

2. Konsina, JI. I'. Xumus : yaebnoe mocooue / JI. I'. Komnsina, JI. I'. Tapactok ; MI'TY. -
Maruutoropck : MI'TY, 2015. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyi. sKkpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/112382
1/21.pdf&view=true (mara obpamienus: 05.10.2020). - MakpooOBeKT. - TEKCT : 37EKTPOHHBIN. -
Cenenus noctynnbl Takxke Ha CD-ROM.

0) JlomostHMTEIbHAS JIATEPATYpA:

1. Mensuuk, H. JI. PactBopsl : npaktukym / H. JI. Mensauuk, D. P. Mymiuna, O. A.
Mumypuna ; Marauroropckuil roc. texuudeckuii yH-T um. I'. M. Hocoa. - Marautoropck :
MI'TY wum. I U. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ turyn. skpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532
656/4027.pdf&view=true (mara obOpamenus: 05.10.2020). - MakpooOobekr. - Tekcr
AIIEKTPOHHBIN. - CBeneHus noctynHsl Takke Ha CD-ROM.

2. Mensnuk, H. JI. lucniepcubie cuctemsr : npaktukyMm / H. JI. Mensuuk, 3. P. Mysuiuna,
O. A. MumypuHsa ; Marautoropckuii roc. rexuuueckut y-T um. I'. M. HocoBa. - MarnuTtoropck
: MI'TY um. I'. . Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530
463/3850.pdf&view=true = (mara oOpamenus: 05.10.2020). - Makpooosekt. - Tekcr
AIIEKTPOHHBIN. - CBeneHus noctynHsl Takke Ha CD-ROM.

3. Komsna, JI. I'. OxucnurenbHO-BOCCTaHOBUTENbHBIE peakiiui. OCHOBBI AJIEKTPOXUMHUH :
yueoHoe mocobue / JI. I'. Konsina, O. P. Mymuna ; MI'TY. - Marautoropek : MI'TVY, 2015. - 58 c.
: HIL., TabJ1. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121
163/1147.pdf&view=true (mara o6Opamenus: 05.10.2020). - MakpooObekt. - Tekct
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

4. Mumypuna, O. A. Xumnueckas kuHeTuka. COCTOSHUE XUMHUYECKOTO PaBHOBECHS :
npaktukyM / O. A. Mwumypuna, D. P. Mymnuna, O. B. EpmoBa ; MarHuroropckuii roc.
texHnyeckuid yH-T uM. I'. M. HocoBa. - Marunutoropck : MI'TY um. I'. 1. Hocoma, 2019. - 1
CD-ROM. - 3aru. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530
464/3851.pdf&view=true (mata oOpamenus: 05.10.2020). - MakpooObekr. - Tekcr
3NIEKTPOHHBIN. - CBefieHus 1ocTynHbl Takke Ha CD-ROM.



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

B) MeToau4eckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XUMHUYECKHUX MPOIECCOB: METOIUYECKUE yKa3aHHs K
7a00paTOpHBIM paboTaM MO AUCHUILIMHE «XHUMHS» Ul OOYYalOLIMXCsS BCEX HaIpaBICHUN
MOJArOTOBKM M CIEHHAIbHOCTEH gHEBHOHM (Gopmbel  o0yuenuss / O.A. MumnypuHa,
Marunuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2016. — 11 c. — TekcT : HeNmocpe1CTBEHHBIH.

2. Komama, JLI'. Xumuueckas TEepMOAMHAMHUKA: METOJUYECKUE YyKa3aHHUS JUIS
CaMOCTOSITENIbHOW pabOoThl MO AUCLUIUIMHE «XUMHS» 11 0OydyaroIIMXCsl BCEX HalpaBIECHUIN
HOATOTOBKH W cnenuanbHocTed Bcex (opm oOydenus / JL.I'. Komsga; Marautoropckuii roc.
texHudeckuii yH-T uM. I'. 1. HocoBa. — Maraurtoropck : MI'TY um. I'. 1. Hocoga, 2020. — 18 c. —
Tekcr : HenmocpeACTBEHHBIM.

3. Komsama, JI.I'. CkopocTh XHMHUYECKHX pEaKIMd MU XHMHYECKOE pPaBHOBECHE:
Metoauueckie ykazaHUs K JIaOOpaTOpHBIM padoTaM M0 JIUCHMIUIMHE «XUMUS» IS
00y4aroNMxcs BceX HAIpPAaBJICHHUI MMOJArOTOBKU U CIelHanbHOCTeH Beex Gopm oOyuenus / JLT.
Komspa, E.B. Tapacrokx; Marnuroropckuid roc. texHuyeckud yH-T um. ['. M. Hocosa. —
Marnautoropck : MI'TY um. I'. 1. Hocona, 2020. —8 c. — TekcT : HermocpeACTBEHHBIMH.

4. PomnonoBa, H.U. Xumudeckass KuHeTHKa. XUMUYECKOE PABHOBECHE: METOJUYECKUE
yKa3aHHsl JUIsl CaMOCTOSATENIbHOM paboThl MO0 JUCHUIUIMHE «XUMHs» s 00y4aroluxcs BcexX
HampaBJICHUH MOArOTOBKM M crenuanbHocTell Bcex (opm odyuenus / H.U. Pomuonosa, A.IL
[TonomapeB; Maruuroropckuii roc. Texuuueckuii yH-T uM. I'. 1. HocoBa. — MaruuTtoropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 ¢. — TekcT : HemoCpeICTBEHHBIH.

5. Uymnposa, JI.B. PactBopbl: MeToandeckas pa3paboTka K Ja00paTOpHBIM paboTaM Io
JUCLUIUINHE «XUMHUS» U1 00yJaroIlUXCcsl BCEX HalpaBiICHUM MOJArOTOBKU U CHELMAIbHOCTEN
Bcex (hopm ooyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOroOpCcKHii roc. TEXHHYSCKHUN YH-T
uMm. I'. . HocoBa. — Maruautoropck : MI'TY um. I'. . Hocoma, 2020. — 41 c. — Tekcr :
HEINIOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopsl: MeToMUecKasi pa3padoTKa K CaMOCTOSATEIBHOW paboTe 1o
JUCHUIUIMHE «XUMHs» A O0O0y4alolUXxcs IO BCEM HAIlpaBJICHUSAM IOATOTOBKM U
cnenuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymiuna, O.A. MurrypuHa,
MarnuTtoropckuii roc. rexunueckuil yu-T um. I'. 1. HocoBa. — Marnutoropck : MI'TY um. I'. W.
Hocoga, 2017. — 26 c. — TekcT : HeOCPEICTBEHHBIH.

7. Konsna, JI.I'. KonnmougHsle pacTBOpbI: METOAMUYECKHE YKa3aHHUs K J1a0OpaTOpHOM
paboTe Mo IUCHUIUIMHE «XUMUS» JUIsl 00y4darolMXcsl 110 BCEM HaNpaBlIEHUSM MOATOTOBKH U
crieruanbHOCTAM Beex (opm oOyuenus / JL.I'. Konspa, JILA. BoapsiH; MarHUTOropckuii roc.
texanyeckuid yH-T uM. I'. 1. HocoBa. — MarauToropck : MI'TY um. I'. 1. Hocoga, 2017. -9 ¢c. —
TekcT : HenoCpeACTBEHHBIN.

8. Komsina, JI.I'. OkucauTEIbHO-BOCCTAHOBUTEIBHBIE PEAKITH: METOINICCKHE YKA3aHHS
K Ja0opaTopHOil paboTe MO JUCHUIUIMHE «XUMHsS» A 00ydaroluxcs BCeX HaNpaBiIeHUMN
NOATrOTOBKM W crenuaibHocTeid Bcex ¢Gopm oOyuenuss / JLI. Komsma, E.B. Tapacrok;
Marnurtoropckuii roc. rTexuuueckuit yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — TekcT : HemoCpeICTBEHHBIH.

9. Konsna, JL.I. OKHCAUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM M 3JIEKTPOXUMUYECKHE
MIPOIIECCHl: METOAMYECKas pa3paboTka K CaMOCTOSTEIFHOM paboTe Juisi 00yJaromuXcsl 0 BCEM
HAIpaBJICHUSM TOJArOTOBKH M CHeNUaIbHOCTSIM Bcex (opm oOydenus /[ JL.I. Komsma, E.B.
Tapacrok, 3.P. MynnuHa; Marauroropckuii roc. texuudeckud yH-T um. I'. M. HocoBa. —
Marnutoropck : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — Tekct : HenocpeACTBEHHBIH.

10. Mwumypura, O.A. DJIEKTPOXUMHUYECKHE IPOIECCH: METOIUYECKHE YKa3aHUs K
1abopaTopHOil paboTe Mo AUCHUILIUHE «XUMHs» Uil 00y4aroluxcs M0 BCEM HaNpaBICHUSM
MOJITOTOBKH M CHEHUAIBLHOCTSIM Beex Gopm obyduenus / O.A. Mumypuna, H.M. Poanonosa;
Marnurtoropckuii roc. rexuudeckuil yu-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. 1.
Hocoga, 2017. — 13 c. — TekcT : HeITOCPeICTBCHHBIH.



r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieuenmne

HaumenoBanue N
10 Ne norosopa Cpox aeicTBust JIMLIEH3UU

MS Windows 7
Professional(us  |/1-1227-18 ot 08.10.2018 11.10.2021
KJ14CCOB)
MS Office 2007 |y, 135 41 17.09.2007 Gecepouto
Professional
7Zip CBOOOIHO pacIpOCTPaHIEMOC OECCPOYHO
FAR Manager CBOOOJTHO PaCIPOCTPAHIIEMOE OECCPOYHO

IIpodeccnonanbHbie 0a3bl JTAHHBIX U HH)

OpMalMOHHBIC CIIPABOYHBIC CHCTEMbI

Hassanue xypca

CchUIKa

BHGKTpOHHa}I 621321 MNEPpUOANICCKUX I/IS,I[aHI/Iﬁ
East View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

Hammmonanpnas
WH(pOpMAIMOHHO-aHAJIMTUYECKAsT ~ CUCTEMa —
Poccuiickuii  MHASKC HAYYHOTO ITMTHPOBAHUS

URL: https://elibrary.ru/project risc.asp

[TouckoBas cuctema Akanemust Google (Google
Scholar)

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

Nudopmanmonnas cucrtema - EnuHOEe OKHO
JIOCTyNa K HH(OOPMALIMOHHBIM pecypcaM

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

OdenepalibHOE  TOCYAAPCTBEHHOE  OFOKETHOE
YUPEIKICHUE «DenepanbHbIi UHCTUTYT
TPOMBINIJICHHONH COOCTBEHHOCTH

URL: http://www1.fips.ru/

Poccuiickas ['ocynapctBeHHas — OuOimoTexa.
Karanoru

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

DnekTpoHHbIe pecypcebl onbmuoreku MI'TY um.
I'.1. HocoBa

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

@denepanbHblil  00pa30BaTENbHBIA  HOPTAT
OxoHomuka. Counosiorus. MeHeKMEHT

~ |http://ecsocman.hse.ru/

VYHuBepcurerckass HHGOPMAIMOHHAST CUCTEMa
POCCHA

https://uisrussia.msu.ru

MexmyHapogHast HayKOMETpHUYECKast
pedepaTuBHas ¥ TOJIHOTEKCTOBas 0a3a JaHHBIX
HayuHbIX n3ganuii «Web of science»

http://webofscience.com

M

eXKIyHapoIHas pedepaTuBHas it 0://scopus.com
INOJTHOTCKCTOBAsA  CIIpaBOYHas 63321 JAHHBIX

MemnyHapongaﬂ 68.321 ITIOJIHOTEKCTOBBIX http://l | nk.spri nqer.com/
KypHaAJIOB Springer Journals

MexnyHaponHas KOJIJIEKIUA HaY4YHBIX
IIPOTOKOJIOB IO PAa3JIMYHBIM OTPACIISIM 3HAHUMI

http://www.springerprotocols.com/

MexnyHapoaHas 0a3a HaydyHBIX MaTe€pHalOB B
obsactT  (U3WYSCKUX HAYK W WHKHHUPHHTA

http://materials.springer.com/

Menq:[yHapoleaﬂ 68.33. CIIpaBOYHBIX I/I3,I[aHI/II71 110
BCEM oTpacisaM 3Hanuii SpringerReference

http://www.springer.com/references

MexnynaponHas pedepaTuBHas 0a3a JaHHBIX 1O
YUCTOM U NMpUKJIagHoi MareMatnke ZDMATH

http://zbmath.org/

MexnyHapoaHas pedepaTtuBHas u

ITOJJHOTCKCTOBAs  CIIpaBO4YHasdA 0aza JJAHHBIX

https://www.nature.com/siteindex
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ApXUB HaydHbIX XKypHaIoB «HammoHanbHbIN
AJIEKTPOHHO-MH(GOPMAITMOHHBIN  KOHILIOPLIAYMY
9 MaTepuaJiIbHO-TeXHHYeCKOe o0ecredeHue TUCIIUIIHHBI (MOTYJIs1)

https://archive.neicon.ru/xmlui/

MarepuanbHO-TEXHHUECKOE 00ecrieueHUe JUCIUTUINHBI BKITIOUACT:

1. YyeOHnble ay1uTopuu JUisl IPOBEACHUS 3aHITUN JIEKIIMOHHOTO THIIA.

OchalieHue ayauTOpuu: MyJIbTUMEAMMHBIE CPEICTBA XpaHEHUWs, Iepefadyu U
npezcTaBiIeHus HHQOpMaIu

2. YueOHble ayAWTOPUU ISl TPOBEACHUS JIAOOPATOPHBIX 3aHATHI, TPYNIOBBIX U
VHIVBUYAJIbHBIX KOHCYJIbTALAM.
OcHamienue aynutopun: Harnsgasie MaTepraiibl: TaOJINIbI, CXEMBI, TIAKATHI.

3. [NomeriieHus st CAMOCTOSITEIbHOM pabOThI 00 YJAFOIIIHXCSI.

OcHarnienue ayauropun: [lepcoHanbHbie KoMIbioTephl ¢ makerom MS Office, BeixoaoMm B
WHTepHeT W € JOCTyIIOM B JJIEKTPOHHYIO HH(OPMAIMOHHO-00pPa30BaTEIbHYIO —CpelLy
YHHUBEPCHTETA

4. TlomemnieHuss misi XpaHEHUST M NPOMUIAKTUYECKOTO OOCIY)KUBAHHUS Y4eOHOTO
000pyTI0BaHUs.

Ocnamenue ayauropun: Cremnaxu, ceddbl g XpaHeHUS ydeOHOro o0OpyAOBaHUS.
NHcTpyMeHTHI 171 peMOHTA JIA00PaTOPHOTO 000PYI0BAHHUS.


https://archive.neicon.ru/xmlui/

MNPUJIOKEHME 1

6. YueOHO-MeTOoaquYeCKOoe o0ecneyeHne caMoCTOATeIbHOI PadoThl 00y4a0IIMXCS

CamocrosTenbHas paboTa oOy4aromuxcs MHOApasenseTcs Ha ayJUTOPHYI0, KOTOpas
IPOMCXOIUT KaK BO BpeMsl JJaOOpaTOPHBIX 3aHATHUI, TaK U Ha MJAHOBBIX KOHCYJbTALUAX, U HA
BHEAYAUTOPHYIO, MPOUCXOJAIIYI0 BO BpEeMsl TIOATOTOBKH OOYYAIOIIUMHCS OTYETOB IIO
71a00paTOPHBIM 3aHATHUSAM U BBINOJIHEHUS JOMAIIHUX 3alaHU.

AymuTOopHas caMOCTOsATeNbHAs paboTa OOYdYaIOUIMXCS MPEanoyiaraeT IMPOXO0XKICHUE
TECTUPOBAaHUS IO KaXAOMY pas3feldy AUCUUIUIMHBL. TecTbl BKJIIOYAIOT TEOPETUYECKUE U
NPAaKTUYECKHE 3a/1aHusl, OTBETHl HAa KOTOpBIE TPEOYIOT TIyOOKOro MOHMMAaHHUS W3Yy4E€HHOTO
marepuaia. TecTbl MOCTPOEHBI €AMHOOOpPA3HO: K KaKJOMY BOIPOCY HpEeIJIaraercst 4eTblpe
BapHUaHTa OTBETOB, CPEIU KOTOPHIX OJWH WJIM HECKOJBKO MpaBMIbHBIX. OOpaboTKa pe3yapTaToB
OCYILECTBIISICTCS IIyTEM COIOCTABJICHUS MOJYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU U MPOTEKAET
0YeHb OBICTPO. MaKkcHUMalIbHOE KOJIMYECTBO OAJIOB B KaXKa0i Teme Kypca — 10.

BapuaHTbl TeMaTHYeCKMX TECTOBBIX 3aJaHMil JJIsl TEKYLEro KOHTPOJIs
XuMnyeckasi TepMOAUHAMHMKA
B rectax no teme «Xumuueckas TepMOJUHAMUKAY»: IIEPBbIE IIECTh 3aJaHUH OLIECHUBAIOTCS B
0,5 6amra, cenpbMoe — B 1 0ail1, a BOCEMOE, IEBITOE U NECATOE 3aaHusd — B 2 Oaia.
Teer Ne 1
1. Ilpu paccMOTpeHHH XUMUYECKON PEAKIINH cucmema 03Ha4aeT:
a) MCXOJHbBIC peareHThl
0) NPOAYKTHI XUMHUYECKOW peaKuu
B) PEaKLMOHHBINA COCY]
I') HCXOIHBIE PEareHThl U MPOAYKTHI PEaKIIUU
2. Tlepsblii 3aK0H (epBOE HAYaI0) TEPMOJIUHAMUKY MAaTEMAaTHUECKU 3aIIMChIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- Ea/ RT)
6) K=R/Nju r) AU= Q-W
3. B sKk30TepMuUecKoil peaxkium:
a) PHTAJIBIMS PEaKIIMOHHOM cucTeMbl noBeiaercs (AH > 0)
0) TeroBoii a3 dekt peaknuu orpuriarencH (Q< 0)
B) SHTAJIBIIUS PEaKIMOHHON crcTeMbl yMeHbIaeTcs (AH< 0)
T') AaBJIEHHE PEAKIIMOHHOMN CHCTEMBI MIOBBIIIAETCS

4. CrangapTHbIE TEIUIOBbIE Y3 PEKTH MPUHATO 0003HAYATH!

a) AUcr B) Q 1013°"
6) AHozgg F) AHct
5. Kaxkue u3 npuBeICHHBIX PEAKIINH SBIISIOTCS SHIOTEPMHUSCKUMU?
a) 1/2 Np+ 3/2 H;= NH3 AH = — 46 K]Ix/M0J1b
0)H,+4/20,=H,0, AH = -242 K]I>x/monb
B) 1/2 N2+ 1/2 0, =NO AH = 90 K]I>x/mMob
r) 1/2H;+1/2 I,=HI, AH = 26 K]I>x/mMomb

6. Kakas u3 HanuMcaHHBIX HWXKE PEAaKIMi OTBEYaeT TEIuIoTe o0pa3oBaHMs okcua a3ota (|| ) B
CTaHJAPTHBIX YCIOBHSAX?
a) 1/2 N+ O=NO B) 1/2N2+1/20,; =NO
6) N+ 1/20,=NO r) NH;+ 520, =2NO+3H,0
7. Tlpu BoccranoBieHuu 16r okcuaa menu( || ) Mo peakius :
CuO w T C (rpadmr) = Cu w T Co (r), TOTTIOTHUIIOCH 22 xJI>K TEIIOTHI.
OHTanenus o0pazoBaHus okcua Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Husa peakmuu NiO (o + C (pagur) = Ni ¢ + CO (. Onpenennte BO3MOKHOE HalpaBiIcHHE
CaMONPOM3BOJILHOTO TEUYCHHUSI PEaKIMM TPU CTaHIAPTHBIX YCJOBUSAX U TMpPHU TEMIIEpaType
627°C.



BemtectBo AH®y93  (KJIx/MOIIB) S%9s  (Ix/monp*K)
NiO -239,7 38
C (rpadur) 0 5,74
Ni g 0 29,9
CO -110,5 197,4

B orBere ykaxuTe 3HaueHWs OHHeprum [ mOOcCa TpH CTaHZAPTHBIX YCIOBUSX, IIPH
temneparype 627°C u Temneparypy Hayajla peakuuu

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

9. Kak uzMeHseTcst SHTPONHUS MPHU Pa3NI0KEHUU KapOoHaTa KalbLus?
a) YBEJIMYMBACTCS B) HE YMEHbBIIIACTCS
0) yMeHbIIaeTCs I') HE 3HAIO

10. [lanHas peaknus:

2KCl10O; (TB) —2KCl (TB)+302 ) AH<O

MOYKET CaMOITPOU3BOJIEHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXET MPOTEKATh
0) B 00paTHOM HarpaBJICHUU I') HE 3HaI0

XHUMHYeCKasi KHHETHKA
B Tectax mo teme «Xumudeckas KHHETHKa»: MEPBOE, BTOPOE, TPEThE, UETBEPTOE U MATOE
3amanus onennBarores B 0,5 Oaia; mecroe, ceAbMOE, BOCEMOE, IIEBATOE U AeciaToe — B 1 0ai, a
oJIMHHaAIAaroe — B 2,5 Oana.
Tecr Ne 1

1. Pazpen xuMuu, U3y4darouIuii CKOPOCTH U MEXAHU3MbI XUMUYECKUX PEaKIi, Ha3bIBACTCS

a) XUMHYecKast TEpPMOIMHAMHKA

0) TepMOXUMHUS

B) XUMHUYECKasi KHHETUKA
2. CKOpOCTh XMMHUYECKON peakluy — 370 ...

a) BpeMmsi, 32 KOTOPOE MOJTHOCTBIO PACXOAYETCsI OJTHO U3 UCXOTHBIX BEIIECTB

0) M3MEHEeHHE KOJIMYECTBa BEILIECTBA PEAareHTOB (WJIM MPOAYKTOB) pEakUUU B EIUHUILY
BPEMEHM B €IUHUIE O0beMa

B) KOJIMUYECTBO BEIIECTBA MPOAYKTOB PEAKIIMM K MOMEHTY OKOHYAHUS peaKIiu
3. B kakux eauHUIAX BBIPAXKAeTCsl CKOPOCTh XUMUYECKOW PeaKInu?

a) MOIIb T ¢

0) Oe3pa3zmepHas BEIHYUHA

B) MOJIB ¢
4. Ot kakux (akTOpOB 3aBUCUT CKOPOCTh XUMHUECKUX PEeaKIIni?

a) OT PUPOJIBI PEATUPYIOLINX BEIECTB

0) OT TeMIepaTypbl

B) OT 0ObeMa peakIIMOHHOIO cocy/a
5. CocTrossHME  XUMHUYECKOTO  PAaBHOBECHS]  OOpaTHMMBIX  TPOILECCOB  KOJIMYECTBEHHO

XapaKkTepusyercs ...

a) PaBHOBECHBIMH KOHIICHTPAIIUSMH TPOTYKTOB PEAKITHH

0) DHeprueil akTUBU3aluU

B) KOHCTAHTOM paBHOBECHS
6. Kak 3anucsiBaercs BoipaxkeHue ais ckopocty peakuuu 4 NO ) + 6 HOO =4 NH3 ) + 5 O,

a) V = k[NOJ*[H,0] 6) V = k[NH;][O,] B) V = k[NO]*[H.0]°
7. Kak 3anumiercst BeIpaykeHHE 111 KOHCTAHTHI paBHOBecHs peakiun A +2 B = C +D?

a) Kp = [C][D]/ [A][B]*

6) Kp = [C][D] / [A][B]

») K = [A][B] / [C][D]



8. Kakoii oTpe3ok Ha quarpaMmme rnoka3bIBaeT 3HaY€HUE TEIUIOBOro 3¢ deKTa peakun?

al E % .
0)2 2
v
B) 3 yy
1 3
\4

XOJ peaKInu
9. Urto MOXKHO cKa3aTh O PEAKINH, N300paXECHHOW Ha TUarpaMmme K Bompocy 8?
a) PK30TepPMHUYIECKAsT peaKIus
0) sHIOTEepMHUUECKas PEAKIUS
B) pEaKIIysl OMKMCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBaoBecue peaknuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMeIIaeTCs BICBO.
a) NP TIOHWKEHUH TEMITEPATYPhI
0) IpH MOBBIILICHUU TEMIIEPaTyphl
B) TIPY TIOBBIIIICHUH JIABJICHHSI
11. JIna peakunu Cyy + 2 H 5 ) = CH 4 () Ipu HEKOTOPOH TeMIepaType KOHCTaHTa paBHOBECUS
paBHa 0,8. PaBHOBecHasi KOHIIEHTpaNXs BOAOPOAA paBHa 1,2 MOJIb/1. BeraucanTe HCXOaHyIO
KOHIICHTPAIIUIO BOJIOPOIA.
a) 1,2
0) 3,5
B) 5,0

PacrBopsI
B Tecrax mo teme «PacTBopbI»: mepBoe 3a/laHNe OlleHMBaeTcs B 1 Oaur; BTopoe, TpeThe,
YEeTBEPTOE, MATOE U IIecToe 3afanus - B 1,5 0aia; ceapmoe, BOCbMOE, JIEBSITOE U JIECATOE — B
0,5 6amna.

Tect Nel

1. s ypaBuenus peakiun Cu SO4 + KOH —... cokpaieHHOe HOHHOE YpaBHEHHE 3aIHIIETCS B
BUJIC

1) 2K"+8S04 = K;S0,

2) Cu?* +S0,% +2K* + 20H™ = Cu(OH)4 + K;S0y,

3) CuSO,+ 20H™ = Cu(OH)\ + SO,*

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

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

4. Jlns momaByienus runponusa xjaopuaa xpoma (I1I) cnegyer
1) 106aBUTH CONMAHYIO KUCIOTY
2) nmo0aBUTH MIEIOYb
3) pa30aBuTH PacTBOpP BOJOM
4) TIOBBICUTH TEMIIEPATYPY
5. B pa30aBneHHOM pacTBOpe, NMPUTOTOBJICHHBIM M3 THIPOCYJIb(ara KaIbIUsS U BOJIBI, CyMMa
KOd((UIIMEHTOB B YpaBHECHUH HEOOPATHUMOMN JAUCCOIMAIIMYA PACTBOPEHHOTO BEIIECTBA — ATO
1)3 2) 4 3)5 4) 6
6. PacTBopuMOCTh OKcasiaTa cepedpa paBHa 3,27-107 1/ 100r H,0. Onpenenure npousBeacHUE
pactBopumoct AgyC,04



1) 5-107** 2)1,16:10°*  3)10,7-10°° 4)2,31-10°®
7. MaccoBas 107151 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILLIEHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJIMYECTBA BEIIECTBA K 00BEMY BOJIBI
3) Macchl BelecTBa K Macce pacTBopa
4) KOJMYECTBa BEIECTBa K 00bEMy pacTBOpa
8. K ci1a0pIM 251€KTpOJINTaM OTHOCUTCH ...
1) TUAPOKCHI aMMOHHUS
2) TUAPOKCH] KaJIUs
3) xJopuz Kanblus
4) MaprasioBas KUCIOTa
9. M3BecTHO, YTO BOAHBIE PACTBOPHI MHOTHX COJICH MOTYT UMETH LIEIOYHYIO UITU KUCITYIO CPELy.
IIpuunHOM 3TOTO ABISAETCA ...
1) snekTpoaH3 coei
2) JIUCHPOTOPIHOHUPOBAHHUE COJICH
3) ruapaTHpOBaHHE CONEiH
4)  THAPOSIN3 COJICH
10.3nauenue PH uncroii Boas! npu 25°C cocTasiser
11 2) 7 3)0 4) 10
JucnepcHbie cCHCTEMBI
B tecrax mo Teme «JlucnepcHbIe CHCTEMBI»: TIEPBOE, BTOPOE, TPEThE U YSTBEPTOC 3aaHUS
olieHuBaroTCs B 1 6at; nmaroe u miecroe 3afanus - B 3 Ganna.

Tect Nel
1. Vkaxure pasMepsl YaCTUI] KOJUIOUIHBIX CHCTEM
1) MeHbIe 1 HM
2) oonbmie 100 HM

3) ot 1 um 10 100 HM
2. Kakue voHBI CrIOCOOHBI BBI3BaTh KOATYJISIMIO KOJIOWIA, YaCTUIIBI KOTOPOTO MMEIOT
MTOJIOKUTENBHBIN 3apsin?

1) KaTHOHBI
2) AHUOHBI
3) HOJISIPHBIC MOJIEKYIT

3. ,Z[J'ISI KaKoro 3JICKTPOJIMTA IMOPOr KOaryjadiuuu KoJuionaa € MmOJOXUTCIIBHO Sapﬂ)KCHHOfI
YacTUIEH JOKEH OBITh HAUMEHBIITUM?

1) XJIOPU KaJTust
2) cynbdar Kaaus
3) oprodocdar Kasus

4. Muneia 3oms umeer crpoerne:  {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”
KaKOM 3JICKTPOJIMT UTPAET POJIb HOHHOTO CTabuan3aropa?

1) xyopu xxenesa (111)
2) BOJA
3) THJIPOKCHU]T KaJTUs

5. Ilpwu B3aumopeiictBuu 20 mu 0,001H murpara cBunma (1) ¢ 10 mum 0,02H cynsdara
Kanust oOpasyercss 3o0ib cynbdara cunna (Il). K kakomy aiekTpoay HOIDKHBI
MepEMENIaThCs YaACTHIIBI TUCTIEPCHOM (pa3bl IPH IEKTPOIN3E?

1) HAXOJSATCS B COCTOSIHUU JUHAMHYECKOTO PaBHOBECHS
2) K KaToxry
3) K aHOJTY

6. B nBe ko061 HamuTo 10 50 MIT 30518 THAPOKCHIA Keje3a. /s Toro 4TtoObl BHI3BATh
KOATyJISIIIHIO 30111 MOTpeboBaiock J00aBUTh: B iepByto — 5,3 ma 1H pactBopa xmnopuna
kanus;, B apyryto — 18,7 mn 0,001H pactBopa docdara Hatpus. Beraucnure mopor
KOATYJISIIIAH KaXKJIOTO SJICKTPOJIHTA.



OKHCIUTEIbHO-BOCCTAHOBHTEIbHbIE PO ECCHI
B tecrax mo Teme «OKHCIUTEIHLHO-BOCCTAHOBUTEIILHBIC IMPOIECCHI»: IMEPBOE, BTOPOE,
TPeThe, YETBEPTOE U MATOC 3aJaHus onenuBarorces B 0,5 Oama; mectoe — B 1 6amr; ceapmMoe u
BOCBEMOE — B 2 Oauta, a AeBITOE — B 2,5 0aJIIOB.

Tect Ne 1
1. OxucnuTenb — 3TO aTOM, MOJIEKYJa UJIA UOH, KOTOPBIH ...
1) YBEJIMYUBAET CBOIO CTENEHb OKUCIICHUS
2) MPUHUMAET HJICKTPOHBI
3) OTJIa€T CBOU DJIEKTPOHBI

2. Ilponecc BOCCTAaHOBJIEHUSI UMEET MECTO B CIIy4ae, KOraa ...
1) He#TpaibHBIC aTOMBI IIPEBPALIAIOTCS B MIOJ0KUTEIBbHO-3aPSKCHHBIC HOHBI
2) TIOJIOKUTEIIBbHBIN 3apsil MOHA YMEHBIIACTCS
3) oTpuLAaTENbHbII 3apsi1 HOHA YBETHYMBACTCS
3. U3 npencraBieHHbIX HUke peakuuii kK OBP nucnponopunonrpoBaHus NPUHAMIEKHT ...
1) S+ 2HNO3 = H,SO,4 + 2NO
2) 2H,0, = 2H,0 + O,

3) Mg + S =MgS
4. K BOCCTaHOBUTEIISIM OTHOCATCH ...
1) METaJIJIbl, BOJIOPOJ, YTIAEPOA
2) AKTUBHBIC HEMETAJLIBI
3) AJIEMEHTHI, HAXOSAIINECS B CPEeIHEN YaCTH MePUOIUYECKON CUCTEMBI
5. CTeneHr OKHUCIICHUS KUCIIOPO/Ia a) B BOJIE U 0) B MEPOKCHIE BOJOPO/Ia COOTBETCTBEHHO PABHHI ...
1) a)—2;0)—2
2) a)—2;0)+2
3) a)—2;0)—1
6. [lepmanranar kanus B OBP, nmporekaromux B KMUCIIOH cpesie, BOCCTaHABINBAETCS /IO ...
1) KaTroHa Mn?*
2) MaHTaHaT-HoHa MnO,*
3) okcuaa Maprania (1) MnO

7. B peakuuu, npotekarorieii mo cxeme Cr,S3 + KNO; 2 K,CrO4 + KySO4 + NO okucienuto
MIOJIBEPTAOTCS CIICAYIONINE AIEMEHTHI ...

1) a30T U cepa
2) cepa U XpoM
3) XPOM H a30T
8. Cymma ko3¢ (pUIIMEHTOB B peakluu, IpUBeIeHHOM B Boripoce Ne 7 paBHa ...
1) 26 2) 18 3) 35
9. Cymma ko3 duruento B peakin KMnO,4 + HC oy, = ... paBHa
1) 30 2) 26 3) 35

BHGKTPOXI/IMI/I‘ICCKHG CHUCTEMBI
B tecrax mo teme «BHCKTPOXI/IMI/I"IeCKI/Ie CUCTEMBI». MEPBOC, BTOPOC U IATOC 3adaHUA
OLICHUBAIOTCs B 1 6ann; TPETHE U UCTBCPTOC 3aJaHUSA— B 1,5 6aJIJIa; mecToC N CCABMOC — B 2 bamna.

Tect Nel
1. DnekTpoIHBIi MOTEHIIUAT OMPENSISIIOT 0 YPaBHEHHUIO ...
1) Hepucra
2) MenneneeBa-Knaneiipona
3) Bonsrmana

4) Appenuyca
2. Paccuuraiite DJIC ransBannueckoro nemMenTa Mg|MgSO4||CuSO4|Cu npu cTangapTHBIX
YCIOBHSAX
1) —2,03
)  —271



3) 2,71
4) 0,81

3. Kakwue mpoaykTel 00pa3yroTCsi Ha KaTo/Ie MPH JCKTPOIM3E pacTBOpa HUTpaTa cepedpa?
1) BOJIOPOJI

2) cepebpo
3) a30THasl KUCJIOTA
4) KHCIIOPO]T
4. VYkaxure cymmy K03(hPHIIMEHTOB B ypaBHEHHH 3JIEKTPOIH3a pactBopa Hurpara meau (11)
1) 12
2) 11
3) 10
4) 8

5. Kakas wu3 mnpUBENECHHBIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HarpaBiIeHUH?
1). FeSO4 + Cu —...
2) CuSO4 + Fe —...
3) CuSO4 + Na —...
4) HCI+ Cu —...

6. BerumciurTe Maccy IUHKA, TIOJYYEHHOTO IMPHU DJIEKTPOJU3e CyiabdaTa IHHKA, KOTOPHIH
npoBoauIu B TeueHue 20 cek mpu cuje Toka 1A

1) 2,110
2) 0,05

3) 0,013
4) 6,7-10°

7. TlpuBenute cXeMmbl 3JEKTPOJHBIX IPOLIECCOB U MOJIEKYJISPHOE YpaBHEHHE PpEaKIIHH,
HPOTEKAIOIICH PH EKTPOXUMUIECKOI KOppo3uH ranbBanonapel ZN|Mg B cepHOKHUCIIO#
cpene. B orBere ykaxkure cyMMy KO3(pQHUIIMEHTOB B MOJIEKYJISIPHOM YPaBHEHHH.

1) 6
2) 5
3 4
4 8

BreaynutopHas caMmocTosiTenbHash paboTa OOYYaroIIUXCS OCYIIECTBISETCS B BHJEC
M3YYEHHUS JIUTEPATYPHI 10 COOTBETCTBYIOILIEMY pa3ziely ¢ mpopaboTKoil MaTepuana; ohopMIeHHUS
OTYETOB 10 JIA0OPATOPHBIM PAdOTaM U BBHITIOTHEHUS JOMAIIIHUX 3aJaHUH.
BapuanThl TeMaTHYeCKMX JOMAITHUX 3aJaHU /151 BHEAYAUTOPHOMH CaMOCTOSATEeIbHOI PadoThl
CTyIleHTOB mo TeMmam
Jlomamrnee 3aganme Ne 1
o TeEMeE «XI/IMI/I‘IeCKaﬂ TepMOJII/IHaMI/IKa»

B nomammem 3amaHuM 1O TeMe «XWMHUYECKas TEpMOIWHAMHKA»: TiepBas 3aaada
orieHuBaeTcs B 2,5 6amna; Bropast — B 1,5 6anna; Tpetbs — B 1 6am.

3amada Nel

Hus peakuyu CHy () + COy () = 2 CO () + 2 Hy () onpenenuTe BO3MOXKHOE HaIpaBICHUE
CaMOTIPOM3BOJILHOTO TEYCHHUSI PEAKIMU MPH CTAHAAPTHBIX YCIOBHAX M Npu Temmepatype T =
927 °C, eciu TemmoBoit 3¢ deKT peakiuu 10 33JaHHON TeMIIepaTypbl HE N3MEHUTCS. Y KaKUTe: a)
BBIJICJISIETCS] VT TIOTJIONIACTCST SHEPTHS B XOJI€ Peakluu; 0) MPUYNHY HAWJCHHOTO M3MEHEHUS
sHTponuHU. Paccunraiite Temneparypy Hadajaa peaKkLuu.

3azmaya Ne2

Berunciure temnoBoit addekr peakuuu: CaCp ) + 2 HoOq) = Ca(OH)z ) + CoHa (v,
HOJIb3YACh CTaHAAPTHBIMU TEIUIOTaMM 00pa30BaHUs pearupyroumx BeniectB. CKOJIbKO TEMIOTHI
BBIJICJIUTCS UJTH TTOTJIOTUTCS Tpu oOpazoBanuu 2,24 1 CoHy?



3amayga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSM pAaCCUMTANTE TETUIOBOK A (DEKT peaKiuu:
Hyry + COzy=CO )+ Hz Og). TepmMoxumudeckue ypaBHEHUS:

a) H, @ T Y0, = H,O (™) AH =-241,9 x]JIx;

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

JloMmalHee 3aganue No 2
10 TeMe «XUMHYeCKAsI KHHETHKA)

B nomamHem 3asanuu mo teMe «XHMMHUYECKash KMHETUKa»: MepBas 3ajavya OICHUBACTCS B
1,5 6anna; Bropas — B 0,5 6aia; TpeThs, UeTBepTas u nsAtas — B 1 Ga.

3anaua Nel

Peaxnusa nporekaer 1o ypapaenuto: O, (i +2 CO y =2 CO3 (). HayanbHbIe KOHIEHTpaUK
pearupytromux BemiectB paBHbl: [O2] = 1,2 monb/1, [CO]= 0,8 Momnb/1. Bo cKoiIbKO pa3 U3BMEHHUTCS
CKOPOCTb MPsIMOM peakiuu, koraa npopearupyet 30% CO? Bo ckoJIbKO pa3 U3BMEHSITCS CKOPOCTH
IPUMOI M 00paTHOM peakIuu, eCIl YBEIHUUTh JaBlIEHUE B CCTEME B JBa paza?

3asaya Ne2

[Ipu Temnepatype 40 °c HEKOTOPOE KOJIMYECTBO BEUIECTBA BCTYNAET B peakIuio 3a 20MuH.
Paccuuraiite Bpemsi, Ipu KOTOPOM 3TO >K€ KOJIMYECTBO BEIECTBA BCTYIUT B PEAKIHUIO IMPHU
temrepatype 200 oC, ecnu TeMIepaTypHblii ko3 uimeHT ckopoctu peakuuu paBeH 2. Bo
CKOJIBKO pPa3 U3MEHUTCS IIPU 3TOM CKOPOCTb PEaKIINH?

3anaua Ne3

Haiinure HavanmpHble KOHIICHTPALIMM HMCXOJHBIX BEHIECTB M KOHCTAHTY pPaBHOBECHUS
peaxuu:

Fe (n + H20 () = FeO () + Ha (1), ecitn paBHOBECHBIE KOHLIEHTPALMU PEarupyronux BELECTB
paBubl: [H201=0,3moms/m1, [Hz] = 0,4 Moms/m.

3azaya Ne4

Hns peakuuonnoi cucremsl: CO ) + HyO ) = CO2 () + Hy () HavanbHBIE KOHLIEHTPALUU
pasubl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/n. OnpenenuTe KOHIEHTPAIIMU BCEX BEIIECTB B
MOMEHT PaBHOBECHS, €CJIM KOHCTaHTa paBHOBecHsI paBHa 1,45.

3ayaya NoS

Bripasurte uepe3 KOHLEHTpAMK PEareHTOB KOHCTAHTBI PABHOBECHS CIEAYIOIIMX PEAKIIUA:

Nz(r) +3 Hz(r) =2 NH3(F), AH = -92,2 KH)K;
COz(r) +C (= 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO, ™ T H2(r), AH=-41,1
KJ[x.

VKkaxnTe HaNpaBJICHHE CMEIICHHS XUMHUYECKOTO PaBHOBECHS JTHUX pEaKIHi: a) TpH
MOHIDKEHUU TEMIIEPATyphl, €Cli JIaBJICHHE MOCTOSHHO, O) MpHU TMOBBIINICHUU TABICHUS, €CITU
TeMIlepaTypa MoCTOsIHHA.

Jdomammuee 3aganue Ne 3
o reme «PacrBopbsn»

B JOMalllHEM 3aJaHHuU 110 TEME ((PaCTBOpBI))I nepBas, BTOpas, TPEThA WU IIATasd 3aaadyu
orieHuBaercs B 1 Oamn; yerBepras u mectast — B 0,5 6amna.

3agaya Nel

B kakom oO0beme Bombl ciemyer pactBopuTh 1351 SnCly mans monydenuss 3M pacTBopa
xnopuzaa onosa (1) ¢ mmotHOCTHIO P = 1,405 T/MNA?

PaccumraiiTe: a) MaccoByIO MIOJII0 BEIIECTBA B PacTBOpE; 0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJSUIBHOCTD; T) THUTP; /1) MOJIBHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3agaua No2

3aKOHUNTE MOJIEKYJISIPHbIE M HAMUIIUTE COKpAIICHHbIE HOHHBIE ypaBHEHUS peakiuil
BBaHMOHCﬁCTBHH CJICAYIOMUX BCUICCTB:



HBr + NaOH —

AgNO3; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO, —

Sb(OH); + NaOH —

3azmaga Ne3

CocTaBbTe 10 1Ba MOJICKYJISIPHBIX YPaBHEHHUS PEAKIUi K CJIEYIOIIUM HOHHBIM:

Ba®* + CrOs/ — BaCrOy;

NH,;" + OH — NH,OH;

ZnS + 2H" —Zn** +H,S

3agaua Ned

Boruncnute pH 0,05M pactBopa cepHOM KUCIOTHI.

3amaua Ned

Kakue u3 cnemyronmx coneil moasepratorcs ruapoindy: NapSiOz. Cu(NOs),. KBr?
CocTaBpTe MOHHBIC U MOJEKYJSPHBIC YpPaBHEHHs THIPOJIN3a COOTBETCTBYIOMIMX cosei. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI 3TUX COJIEH?

3anaya Ne6

Haitnure npoussenenune pactsopumoctu POCly, eciu B 200 M Bojbl pactBopsiercst 2,17 ¢
3TOTO COEUHEHUS.

Jdomamnee 3axanue Ne 4
no TeMe «OKUCINTEILHO-BOCCTAHOBHUTE/IbHbIE NPOLECCHD)

B nomamnem 3amanum 1mo teMe «OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC TIPOIIECCHIY: TIepBast
3ajaua orieHuBaercs B 1,5 Oata; BTopas — B 2,5 6ayua; TpeThsi — B 1 Ga.

3amaua Nel

[Tonbepure KOrhPUITMEHTHI B ypPaBHEHUSX OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUH.
VYKaxXuTe TUI KaKJI0M PEakIuu.

PaccuunTaiiTe >7M€KTPOABIIKYIYIO CHITY M OINpPEACINUTE HAIPaBICHUE CaMOMPOU3BOIHHOTO
NpPOTEKaHUsT MEPBOM pEeaKUMW TMpPU  CTAHAAPTHBIX  YCIOBHUAX, HCIOJIb3YysS 3HAYEHUS
OKHCJINTEILHO-BOCCTAHOBUTENILHBIX ITOTCHIINAJIOB:

H)] + HsPO, — J, + H3POs3 + H,0

HNO, — HNO; + NO + H,O

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

NH4ReO4 +H, — Re + NH; + HzO

KBrO — 0O, + KBr

3amaua Ne2

CocraBbTe ypaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI:

KMnO, + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

BI(OH)3 + Na,S,0g+ NaOH —

Bi.O; + C —

Mg + HNOg3 (pas) —

3ajaya Ne3

Jlauel 1Be okHcauTeabHO-BOCccTaHoBHTEIbHBIC mapbl: KNO,, KNO3; u Pb(NO3),, PbO..
[Tone3ysick  TabnuIeil  cTaHAAPTHBIX  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  MOTEHIIUAJIOB,
COCTaBbTE YpaBHEHHE BO3MOXKHOM peakimu B ykazanHou cpene (HNO3). PaccuunTaiite 3HaueHme
AJEKTPOJIBUKYIIEH CUIIBI peaKIUu.

JlomamnHee 3aganue Ne 5
1o TeMe «JJIeKTPOXUMHUYECKHe CHCTEMbD)




B pomamnem 3amaHuM 1o Teme «DJIEKTPOXMMHUYECKHME CHUCTEMBI»: IepBas 3ajaaya
orieHuBaercs B 1 6ayt; Bropas — B 1,5 6amia; Tpetbs — B 2,5 6aa.

3amaua Nel

CocTaBbTe 3JIEKTPOHHO-MOHHBIC YPAaBHEHUs BJICKTPOIHBIX IMPOIIECCOB U MOJIEKYJISIPHOE
ypaBHEHHE TOKOOOpPAa3yoIIeil peakiiu, IPOTEKAOIICH IpH paboTe rabBaHMYECKOTO JIEMEHTA
Co/Co(NQOs), // AI(NO3)s/Al. Paccumraiite DJIC (E) rajapBaHMYECKOrO dJI€MEHTa IIpHU

CTaHJApPTHBIX YCJIOBUAX.

[IpuHsB noTEHIMAT aHOJa PABHBIM CTaHIaPTHOMY 3HAYCHMIO, PACCUNTANTE KOHLIEHTPALHIO
KaTHOHOB MeTajljla B KaTOJHOM pacTBope, mnpu kotopod OJIC rajbBaHUYECKOIO 3JIEMEHTA

ymenbIuTcs Ha 0,02B.
3azaya Ne2

[TpuBenuTe CXEMBI 3JEKTPOAHBIX IIPOLECCOB M MOJICKYJSIPHBIC YPAaBHEHUS pEaKIHi,
NPOTEKAIOIINX IIPH JICKTPOXUMHUUECKON Koppo3un ranbaHonapel  Co/Ni: a) B kucinoi cpeze; 0)

BO BJIAJKHOM BO3JyXC€.

Omnpenenure yObUTh MacChl aHOJIA IPU KOPPO3HUH B KUCIION cpene 3a 20 MUH, €CJIH CKOPOCTh

koppo3uu cocrapmia 0,01 r/4.
3asaga Ne3

CocTaBbTe 3JEKTPOHHO-UOHHBIE YPABHEHHSI SJEKTPOIAHBIX MPOLIECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHHME PEAKIIMH, IPOUCXOIALIEH NP 3JIEKTPOIIU3E:

a) pacruaBa NaOH;
0) pactBopa CoSOy,

Brruuciure GakTHueckoe KOJIMYECTBO METaJlIa, MOJyYCHHOTO Ha KaTo/Ie MIPH AJIEKTPOIIH3E
Co(NO3)2, eciu 3JIeKTpOIH3 MPOBOAKIM B TeueHHH 1 4. Bhxoa MeTasmia mo Toky coctaBui 85%.
VYKaXkuTe BO3MOXKHBIE MPHUYMHBI YMEHBIICHUS BBIXOJA MeETajla IO CPaBHEHUIO C

pacUETHBIM.

BapuanT n1oMamHei KOHTPOJIbHON PadoThI
BAPHUAHT Ne 1

IMepuonuueckasi cucremMa 3JIeMEHTOB
CTPOEeHHe aToMa

TEMA 3AJJAHHUE
3aganme 1. OxoH4yaHHME 3JEKTPOHHOW  (POPMYIIBI
....6s%6p" Yxaxure MOJIOKEHHE AJIEMEHTa B
Tema 1. NEPUOANYECKON CHCTEME: MEPUOJ, IPyMIly, NOArpYyMILY,

Ha3BaTh dJeMeHT. CoCTaBbTE€ JJIEKTPOHHYIO (OPMYITy
aToMa »JJIEMEHTa. YKaXUTE DIEKTPOHHOE CEMEHCTBO,
METas 17001 HEMEeTall. CocraBbTe
AIIEKTPOHHO-Tpadudeckyro (opMyny Uis YyKa3aHHBIX
AJIEKTPOHOB B HOPMAaJIbHOM COCTOSTHUU.

3aganue 2. VYka3aThb Bce KBaHTOBBIE YHCIa IS
DIIEKTPOHOB, OTBEYAMOIIUX CIEAYIOMEH AIEKTPOHHOM

dbopmyre Sp6

XuMHuyeckasa TePpMOANHAMHUKA

Tema 2. 3apanune. CocTaBbTe YpaBHEHUs PEAKIMM, PYU TOMOIIN
Kuc/j10THO-0CHOBHBIE CBONiCTBA KOTOPBIX MOKHO OCYILIECTBHUTD CIIEIYIOIINE

BeleCTB MpeBpaIICHHSI
Zn — ZnO — ZnCl,; — Zn(OH),—Nay[Zn(OH)4]
3apanue 1. Jna peakiuu FesOyk) + Hory = 3Fe0k) + H.0n
OTpEeNIENTUTE BO3MOMKHOE HAIPABJICHUE CAMOMPOU3BOJILHOTO
TeYEeHUs] PEaKIMHM TPHU CTAHAAPTHBIX YCIOBUSX W TpHU

Tema 3. temreparype t =1227°C, ecmi TerUIOBONA addekr 1o

3a/IaHHOM TeMIIEPATyphbl HE U3MEHUTCSL.

VYkaxuTe: a) BbIIESIETCS WM MOTJIONIASTCS] SHEPTUs B XO/IE
peakiuu; 0) TPUUMHY HAWICHHOTO W3MEHEHHs SHTPOIIHHL
Paccunraiite Temmeparypy, MpH KOTOPOM YCTaHABIMBACTCS
paBHOBECHE U MPOUCXOAUT cMeHa 3Haka AG.




3ananue 2. Borunciure TeruioBoi a¢ ekt peaximu 3Fe30sk)
+ 8Alk) = 4ALOszx) + 9Fek), HONB3YSCh CTaHAAPTHBIMH
SHTAIBIMSAMU ~ OOpa3OBaHUST ~ PEArMPYIOLIMX  BEIIECTB
(mputoxenue 3). CKONMBKO TEIUIOTHI BBIICTUTCS (TIOTJIOTUTCST)
npy 00pa30BaHUHM BellecTBa Fe B KommyecTse 56 17

Tema 4.
XUMHYECKasd KHHEeTHKA U
XHMHUYeCcKOe paBHOBeCHE

3aganme 1. TemmeparypHblii KO3(p(OHUIHMEHT peakIuu
paBeH 2,5. Kak M3MEHHUTCS CKOPOCTh PEaKIUU: a) MPH
noBpllieHUM Temreparypsl or 60 no 100°C; 6) npu
OXJIAKJICHUU peakimoHHoi cmecu ot 50 mo 30°C?
3apanme 2. /lnsa oopatumoii peakimu Fe3Oux) + Haypy =
3FeO) + HoOq3anummre BopakeHHE KOHCTAHTBI
paBHoBecust AH®, x/[x =+69,8. IIpemnoxute criocoOs
YBEJIMYEHUS! KOHIICHTPAIIMH MPOIYKTOB PEaKILIUU.

Tema 5. PacTBOpbI

3aganme 1. B 180 M Bogs! pactBopeno 20 T cynbgaTa
mapranna. [loxyuuncs pactBop miaotHocTsio 1,101 r/mi.
Boruncnure MossipHy10, HOPMaJIbHYIO, MOJISUIBHYIO
KOHIIEHTPALlUU U MacCOBYIO JIOJIIO PACTBOPEHHOTO
BELIECTBA.

3apanue 2. CocTaBbTe MOJIEKYJISIPHBIE U
MOHHO-MOJIEKYJIIPHbIE YPAaBHEHUS PEAKIIHi
B3aMMOJICICTBHS B paCTBOPAX MEXIY:

Biz(SO4)3 " NaOH; FeCI3 u HzS;

NH,OH u MnCl,; H,SO4 n Ba(OH)z.
3aganue 3. CocraBbT€ HOHHO-MOJIEKYJISIDHBIE U
MOJICKYJISIpHbIE ypaBHeHHs Tujaponuza coneit NaySiOs,
SbCl;, Rb,SO,4. Kakoe 3nauenue pH (>7, <7) umeror
pacTBOPBI ATUX COJIEN?

Tema 6.
OKHCJINTEILHO-BOCCTAHOBUTEIbHBIE
CBOJNCTBa BelleCcTB

3aganue. MeTo10M 3J1€KTPOHHOTO OanaHca nojaoepure
KO3(QQUIHUEHTHI B YpaBHEHUSX, YKaXKHUTE OKHCIUTENb U
BOCCTAaHOBHUTEIb, HAMTUIINATE JICKTPOHHBIC YPAaBHEHUS
MPOLIECCOB OKUCIIEHUS! U BOCCTAaHOBIICHUS

Hs;PO3; + KMnO4 + H,SO,4 = H3PO,4 + MNSO,4 + K>SO, +
H.0

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

Tema 7.
JIeKTPOXMMHUYECKHE CHCTEMBbI

3aganue 1. /{51 ranbBaHMUYECKOTO 2JIEMEHTA,
00pa30BaHHOIO MJIACTUHAMU U3 METAJIJIOB
Zn u Ag, nOrpy>KeHHBIX B PaCTBOPHI UX COJIEH ¢
KOHIIEHTpalluel HOHOB METAJIJIOB
A"™ =0,0lu B™ =0,05
1) COCTaBbTE CXEMY I'aJIbBAaHUYECKOTO
2JIEMEHTA;
2) HANUIINTE YPaBHEHUS 3JIEKTPOIHBIX
MIPOIIECCOB M TOKOOOPa3yIoIIel peakinu;
3) paccuuTaiTe MMEKTPOIBIKYIILYIO CHITY
raJbBAaHUYECKOTO 3JIEMEHTA.
3apanmue 2. CocTaBbTe ypaBHEHMS JJIEKTPOJHBIX
MPOLIECCOB (aHOA MHEPTHBIN) U MOJIEKYJISIPHOE
yYpaBHEHHE PEaKLUU, IPOXOISAIIEH TPH ANEKTPOIH3E
pacruiaBa win pactBopa 3jiekrponurta  paciuiaB CaCly
Beruucnure Maccy MeTasuia BbIJEIUBIIETOCs Ha KaTOJE,
€CJIN DJIEKTPOJIN3 MPoBOWIIN IIpH cuie Toka A =10,0. B
Te€YeHHe BpeMeHU = 2,5 4.BbIxoa Meraiuia no Toky Bt




cocraun  98%.

3aganue 3. CocTaBbTe ypaBHEHUS 3JIEKTPOIHBIX
MIPOLIECCOB U MOJIEKYJISIPHOE YpaBHEHHE PEaKiny,
IIPOTEKAIOLIEH IIPU JIEKTPOXUMHUYECKOU KOPPO3UHU
rajgpBaHomnapel: Pb - Sn

a) B KUCIIOM cpefie;

0) B arMoc(epe BIaKHOTO BO3TyXa.
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KoHTpoJibHbIe BONPOCHI 110 TEMaM
KoHTpoJibHBbIe BOPOCHI 0 TeMe «XHMHUYeCKasi TEPMOJUHAMMUKA»

OCHOBBI XMMHUYECKOIN TEPMOJIMHAMUKHU: TOHSITUE CUCTEMBI, BUIbI CUCTEM.
TepmoauHaMuyeckue napameTpsl U QyHKIUH COCTOSIHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

[1epBblii 3aKOH TEPMOAMHAMUKU (BBIBOJ).

OHTanenus Kak (QYHKOHS COCTOSIHHS CHUCTEMBL. OHTANbIHA 00pa3oBaHUsS
BELIECCTBA.

TernoBoit 3¢ dexr xumudeckoit peakiuu. PakTOpbl, BIUAIONIME HA TEIIOBOH
3 PeKT XUMUYIECKON PEeaKInu.

Tepmoxumust. 3axoH ['ecca.

CrnenctBus u3 3akoHa ['ecca.

OHTponHs Kak (PyHKIHS COCTOSIHUS CUCTEMBI.

Bropoii 3aK0H TEpMOJIMHAMUKH.

Tpernii 3aKOH TEPMOIUHAMUKHU.

Oueprus ['ub6ca.

Hampasnenne camorpon3BOJIbHOTO MPOTEKAHHUSI XUMUYECKUX PEAKITHI.

KoHTpoJsibHbIE BONPOCHI 10 TeMe «XUMHYecKasi KHHETHKA)
XnMuyeckass KuUHETHKAa. CKOpPOCTb XUMHMYECKONM peaklMd M METOABl €€
peryampoBaHusl.
BausiHue KOHLEHTpalMM Ha CKOPOCTh XUMHUYECKOW peakuuu (3aKOH
JIEHCTBYIOIIUX Macc).
BnusiHue temmepaTypsl Ha CKOpPOCTb XMMHYECKOW peakuuu. [IpaBmino BaHT —
Toddoa.
Teopus akTUBHBIX CTOJIKHOBEHUI AppeHuyca.
OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.
Teopus nepexoTHOro KOMILIEKCA. DHEpreTuyecKas quarpaMmma.
Kpusast MakcBenna — bonbiimana. DHepretuueckuii 6apbep.
Karanutrnueckne cucTeMsl.
BnusiHne karanusaTopa Ha CKOPOCTh XUMHUYECKOM pEaKLINU.
['OMOreHHBIN ¥ reTepOreHHbIN KaTalus3.
KonebarenbHble peakuuu.
Xumuyeckoe paBHoBecre. OOpaTuMble 1 HEOOPATUMBIE PEAKLIUU.
KoHcTaHTa XMMHYECKOTrO paBHOBECHSI.
Cwmemenne xumuueckoro pasHosecus. [Ipuanun Jle—Illarense.
BnusiHue KOHIIEHTpanuy, JaBICHNs U TEMIIEPATYPHI.
®a30BbIE pABHOBECHS.
®a30Bble AMArpaMMBbl AJIs OJTHOKOMIIOHEHTHBIX CHCTEM.

KounTtpoJabHbie Bonpockl 1o TeMe «PacTBopbI»
[TonsiTue pactBopa. PactBoprMoOCTh BelecTBa. PacTBOpUMOCTSb rasa.




2. PactBopsl. CriocoOBl BBIpaKEHHsI KOHIICHTPALMU PacTBOPOB (MaccoBas 0,
MOJISIpHAs KOHLIEHTpaLusl, MOJIsIpHask KOHLICHTPALUs SKBUBAJICHTA, MOJIbHAS JOJIs,

TUTD).

3. KonnuratuBHblie cBOMCTBa pacTBOPOB. MaeanbHbIi pacTBOp.

4. 3akonsl Paymsa: | (tonomerpuueckuit) u |l (30ymnmockomuueckuit  u
KPUOCKOTIUYECKUI).

5. OcMmoc. OcmoTtrueckoe napieHue. CxemMa 0CMOMETpA.

6. KucnotrHo-ocHOBHBIE B3aUMOCHCTBHSI BEILIECTB.

7. Honnast Teopusi KUCIOT U OCHOBaHMN AppeHuyca. OCHOBHBIE MOHSTHS U
MOJIO’KEHUS TEOPUN AppeHuyca.

8. Jucconuanus KHUCIOT, OCHOBAaHUM M COJIEM C TOYKU 3PEHUS MOHHOW TEOpUU
Appenuyca (IpuMepsl).

9. Crenens aucconuanuu. CHIBHBIC U CIIA0BIC AIEKTPOJIUTHI.

10. Jucconmanus ciadbix 3MeKTpoiauToB. KoHCTaHTa ArCcCcOUaIi.

11. 3akoH pa3basienus OcTBanb/a.

12. Peakuuu wnoHHOrOo oOMEHa MEXIy OSJEKTPOJIUTaMH (HAa NpUMEpEe peakluui
o0pa3oBaHUs CIIA00T0 AIEKTPOJIUTA, OCATKA U ra3a).

13. [Ipon3sBeneHne pacTBOPHUMOCTH.

14. HonHnoe npounsseaeHue BoAbl. BOAOPOIHBIN U THAPOKCUIIBHBIN MIOKA3aTEIN.

15. I'upponus coneit. Tumel TUAPOIN3A COJIEH.

16. KonuuecTBeHHbIE XapaKTEPUCTUKH MTPOLIECCa THIPOIH3A.

17. @DaKTOophbI, BIUSIOLIUE HA TPOLIECC TUIPOIH3A.

KonTposbHbie Bonpockl 1o Teme «/lucnepcHbie cCHCTEMBbD»

1. I'ereporennsie cMecH. JlucniepcHbIe CHCTEMBI.

2. HucnepcHocts. Kinaccudukanum qUcrepeHbIX CUCTEM.

3. Konnounueie pactBopsl. JInopuasHbie U IMOPOOHBIE KOIOUIBI.

4. Crioco0bI nostyueHus KOJTOUTHBIX PACTBOPOB.

S. CtpoeHure KOITOUTHBIX YaCTHL.

6. IIpaBuno ®dasguca — Ileckosa.

7. Y CToNYMBOCT KOJUTOMAHBIX cUcTeM. CTaOUIN3aTopHI.

8. Koarymnsmus mmoduiabHbIX 1 TM0()OOHBIX KOJUIOUIOB.

9. CenumeHTaIMs KOJUIOUIOB.

10. Koarynsauust KoJUIOUIHBIX paCTBOPOB JIEKTPOIUTAMH.

11. [TpaBuno llyneue — Napau. Koarynupytomas crnocoOHOCTb.

12. OnTuyeckre cBONCTBA KOJIJIOUJHBIX PaCTBOPOB.

13. DJIEKTPUYECKUE CBOMCTBA KOJJIOMIHBIX PACTBOPOB.

KonTpoJibHbie Bonpockl 1o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
Npouecch»

1. OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHI.

2. OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BEILIECTB.

3. Bakneiimme oKuCIUTENN U BOCCTAHOBUTEIH.

4, TuIbI OKUCIUTETBHO-BOCCTAHOBUTENBHBIX PEAKIIUN (TIPHUMEPHI).

5. OKHCIUTENBHO-BOCCTAHOBUTEBHBIN TOTEHIIAAI.

6. VYpasuenue HepHcra.

7. CocraBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUH.

8. Hanpapnenue OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

KoHTpoJibHbIe BONPOCHI 10 TeMe «JIeKTPOXUMHUYECKHE CHCTEMbD
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12.
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14.
15.
16.
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19.

DNEeKTpOXUMHYECKHe  cUcTeMbl.  Kiaccudukanus — AJIEKTPOXUMHUYECKUX
IIPOLIECCOB.

DIIEKTPOXUMHUYECKHE MPOLIECCHI, MPOTEKAIOIINE HA TPAHUIIE pa3jiesia «MeTall —
pacTBOp».

I"anpBannveckuii anemMeHT Jlanusmsa — SIkoou.

DJIIEKTPOABUKYILASA CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

W3mepenne SIEKTPOAHBIX TMOTEHUUATOB. P CTaHIApPTHBIX 3JIEKTPOIAHBIX
noteHuuanoB. CBOICTBA METAIJIOB B COOTBETCTBUM C UX IOJIOKEHUEM B DPSAy
HaIPsOKCHUN.

VYpaBuenue HepHcra.

DJIEKTPOIN3 PacIUIaBOB U pacTBOPOB. KaTonHbIe M aHOIHBIE TTPOLIECCHI.
OO0benuHeHHBIH 3akoH Dapajes. Beixoa 1o Toky.

Koppo3us metamnos. Knaccudukaiys KOppo3UOHHBIX TPOIECCOB.

Xumuueckasi KOpposusl.

DIEKTPOXUMHUYECKass KOpPpo3usi. AHOJHOE OKHCICHHE MeTallla U KaTOJHOE
BOCCTAaHOBJICHUE OKUCIIUTEIIA.

[Ipumepsl KOPPO3UU B KUCIIOH cpefie U aTMOC(PEPHOM KOPPO3UH.

CKopocTh KOPPO3HH.

3aiuTa METauioB OT KOPPO3UHU.

3alUTHBIEC TOKPBITHS.

DNEKTPOXUMHUYECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAILIOB.

XHUMHUYECKUE UCTOUYHUKH TOKA. ['abBaHUYECKUI 3JIEMEHT.

XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XHUMHYECKUE UCTOUHUKH TOKA. TOINIMBHBIE 3JIEMEHTHI.



MNPUJITOKEHMUE 2
7. OneHOYHBIE CPeACTBA /ISl NPOBEICHUsI POMEKYTOYHOM aTTecTANMU

HpOMe)KYTO‘-IHaSI aTTeCcranui HUMECT OCJIBbIO OIpCACINTb CTCIICHDb JOCTHIXKCHUA
3aIIaHUPOBAHHBIX PE3YJIbTATOB O0YUEHUS MO JUCIHUILIMHE 32 ONpeIeTICHHbIN Mepruo1 00ydeHus.

a) Ilnanupyembie pe3yJbTaTbl O00y4YeHUS] W OLEHOYHbIE CPeACTBA ISl NPOBEdEHUS
NMPOMEKYTOYHOM aTTEeCTALMHU:
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NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHT

O1eHOYHEIE Cpe€acTBa

OIIK-1

CIIOCOOHOCTBIO npeaACTaBJIATb aICKBATHYIO

3aKOHOB U MCTOJIOB CCTCCTBCHHBIX HAYK U MATCMATHKN

COBPEMEHHOMY YPOBHIO 3HaHHI HayuyHYIO KAPTUHY MHpa Ha OCHOBE 3HAHHS OCHOBHBIX MOJOXKECHHH,

3HaThb

- OCHOBHBIE XUMHUYECKNE TOHATHS,
MMOJI0KEHUS U 3aKOHBI,
MTO3BOJISFOIINE TIPEICTABIISTh
aJICKBaTHYIO COBPEMEHHYIO
Hay4YHYIO KapTUHY MHPA;

- COBPEMCHHBIC HAIPABICHHUS
Pa3BHUTHS HAYYHBIX TCOPUIA;

- METOJIbI TEOPETUYCCKOTO M
IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
B 00JIACTH XUMUHU

Hepeltenb meopemu4ecKux 6onpocoe K zauemy:

16.
17.

18.
19.
20.
21.
22.
23.

24,

OCHOBBl XMMMYECKOH TEPMOAMHAMHUKU: CHCTEMa, TEPMOJUHAMUYECKHE IapaMeTphbl
CUCTEMBI, (YHKIIUU COCTOSHUS CUCTEMBI. [IepBbIii 3aKOH TEPMOINHAMHKH.

OHepreTuka XMMUYECKHX IPOLIECCOB.

OHranbnus. 3akoH I'ecca U clieACTBUS U3 HETO.

OHnTponus. YpasHeHnue bonpmana. Bropoii u TpeTuit 3aK0HbI TEPMOAMHAMHUKH.

Oneprus ['m66ca. HanpapiieHUs: XUMHUECKUX TIPOIIECCOB.

Xumuueckass kuHeTuka. CKoOpocTh XxuMu4eckon peakuuu. CpenHss U UCTUHHAs CKOPOCTH
peakuuu. Kunernueckas Kpupasi.

CKOpOCTb peakuu U METOIbI €€ PEryJINPOBAHHUS.

Bnustaue Temriepatypsl Ha cKOpocTh peakuuu. [Ipasuno Bant-I'odda.

OHeprus akTUBaLMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.

. KaTtanuzaTopbl 1 KaTanIUTHYECKUE CUCTEMBL. [ OMOT€HHBIN KaTaJIn3.

. KaranuzaTopsl 1 kaTanuTHueCcKHe CUCTEMBI. | eTepOreHHbIN KaTalus.

. XUMUYeCcKoe paBHOBecHe. KoHCTaHTa XMMUYECKOTO paBHOBECHSL.

. Cmemenne xumuueckoro paBHosecus. [Ipunnun Jle arense.

. PactBopbl. CriocoOBI BhIpaXEHUsI KOHIIEHTPAIIUK PAaCTBOPOB.

. PactBOpHI 2nekTponnToB. CTENEHh U KOHCTAHTA 3JEKTPOJIUTUUECKONW TUCCOLMAIMU. 3aKOH

pazbaBnenust OcTBaIbaA.

Jucconumanus KUCIOT, OCHOBaHHM, coneil. AMQOTepHbIE YIEKTPOIUTHI.

PactBopumocTs. IlpousBeneHue pacTBOpUMOCTU. YcCIOBHME OOpa30BaHUS U PACTBOPECHUS
OCaJIKOB.

Huccounanusa Boasl. MoHHOE npousBeneHne Boasl. pH.

I'maponus coneil. CTeneHb U KOHCTAHTA THIPOIHU3a.

Hucnepcusie cuctemsl. Knaccuduxanus. Jlnogunphbie u 110(oOHbBIE KOJUIOUIBL.

CrpoeHne KOJTOUTHBIX YaCTHULl.

Koarynsiuust KoJuIOuaHbIX pacTBOPOB.
OKHCIUTENBHO-BOCCTAaHOBUTEIIbHBIE CBOMCTBa
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.
DIEKTPOXUMHUYECKHE CUCTEMBI. 3aKoHbI Dapajes. DIEKTPOAHBIN NOTEHIUAL.

BEIIECTB. Knaccudukanus
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O1eHOYHEIE Cpe€acTBa

25. N'anpBarm4eckmii 3emMeHT Jlanuais Axoou.

26. DIEKTPOXUMUYECKUE CHCTEMBI: SJICKTPOIHN3 pPaciyiaBoB. [I[puMeHeHHE AIEKTpOIH3a.

27. DnexkTposn3. AHOJHBIN M KaTOJHBIN MPOIECCHI MPHU AICKTPOIU3e pacTBOpoB. [IpuMeHeHue

AIIEKTPOJIN3A.

28. Koppo3sus. Bunbl koppozuu. Crioco0bI 3a1IUThl METAILJIOB OT KOPPO3HH.

Ilpumepnvle npakmuueckue 3a0anua 014 3auema:

1. Hanmcarh 51€KTpOHHBIE ypaBHEHUS OJIIEKTPOJIHBIX MPOIECCOB, ypaBHEHUE CYMMAapHOMN
TOKOOOpa3yromel peaknuu, BeIYUCIUThL DJ[C rallbBAHHMYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUU
HOHOB METAJJIOB PABHBI: [AI3+]=0,001 MOJIB/I, [C02+]=O,1 MOJIB/JI.

2. Hammucatb MOHHBIE ¥ MOJIEKYIJISIpHBIE ypaBHEHHs peakiuii ruaponu3sa comueit: KsPOys; NaSOy;
ZnC|2.

3. 3aKOHUYUTH YpaBHEHMsI peakLUii, HAMCaB UX B MOJIEKYJISPHONW U MOHHOM popmax:

Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 n pactBopa ruapokcuaa kaibius coaepxurcsa 478,8 r Ca(OH),. IlnotnocTs pactBopa 1,14
r/mn. Paccuuraiite: o(Ca(OH);); Cy; Cox; Cm; N(Ca(OH)2) m N (H20); T.

5. CocTaBbTe YpaBHEHHS OKACIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIAINA:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnOy4 + NaySO3 + HoO —.

6. Hamucath SJ€KTpOHHBIC YpaBHEHHUS OJJICKTPOJHBIX IPOIECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3yromeil peakuuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPalUuu
MOHOB METAJJIOB PABHBI: [Mn*1=0,01 mous/x1, [Au**]=0,1 Moub/1.

7. 3aKOHUYUTH YpaBHEHHS peaKlUii, HAMKCaB UX B MOJIEKYJISPHON U MOHHOHN dopMax:

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

8. Hamucath ypaBHEHHUS PeakIfii THIpOIU3a B MOJIEKY/IsIpHOM B HoHHOM Buje: Aly(SO4)3, KCI,
Na,SOs.

9. HamucaTh 5JEKTpPOHHBIE YpPaBHEHHUS OJIEKTPOJHBIX MPOIECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3yromel peaknuu, BeIMUCIUTL DJ[C TrallbBAHHYECKOTO JIEMEHTA, €CIM KOHIICHTPAIUN
MOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 mois/11, [Cu*]=1,0 Moms/m.

10. Cynbdat amomunusi maccoir 36,4 r pactBopwin B 100 r Boabl. [IMOTHOCTE TOJIy9€HHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AI2(SO4)3) 1 N (H20); T.

11. HamucaTh SJI€KTPOHHBIE YpPaBHEHHUS AJIEKTPOIAHBIX MPOIECCOB, YPAaBHEHUE CYMMapHOM
TOKOOOpa3ytomeil peakuuu, BeIMUCIUTh DJ[C ralbBaHMUYECKOTO SJEMEHTa, €CIH KOHIEHTPAlUU
MOHOB METAJIOB PABHBI: [Mn*1=0,01 mous/x1, [Ag*]=1,0 Moms/m.
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O1eHOYHEIE Cpe€acTBa

12. 3akOHUYMUTH ypaBHEHUS PEAKIIHi, HATUCAB UX B MOJICKYJISIPHOM U HOHHOM BHUJIE:
MnS + H,SO,4 —, Fe(OH)3; + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOIMHAMUYECKYIO BO3MOKHOCTB NpoTeKanus peakuun CaO) + 2 Co) =
= CaC; () + CO(p, AH; = 460 x/I)x npu crannapTHeIX ycnoBuax. Paccuuraiite Temneparypy Hadana
peakuuu, ecau  S(Ca0)=38 Jhx/monb K; S(C)=6 x/monbK; S(CaCp)= 70 x/monb-K;
S(CO)=197 Idx/mons-K.

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

15. Onpezenure TEPMOANHAMUYECKYIO BO3MOXKHOCTB nporekanus peakuun 2 Cly oy + 2 HoOy =4
HClyy + Oy (1, AH; = 115,6 x/[x npu cranmapTHbIX ycnoBusx. PaccunTaiite Temmeparypy Hadaia
peakuun, ecau S(Cl2)=223 JIx/mons K; S(H20)=189 Jx/mons-K; S(HClH= 187]x/moas-K;
S(02)=205 JTxx/monbK.

16. Harucatpb ypaBHEHHsI peakiliii rHaposin3a B MosieKy sipHoM 1 nonHoM Buje: CrCls, NaNOs,
K,CO:s.

17. CocTaBbTe ypaBHEHHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIN:
K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. T'omoreHHast peakuus mporekaeT mo ypasHeHutro H, ) + b ) = 2 Hly). Havanpnas
KOHLEHTpauusi Bojxopoaa 2,1 monbs/n, noga 1,5 monw/n. Bo ckoiabko pa3 M3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bonopoxna?

19. B 640 mi Boast pactBopuiia 160 1 xmopuna xenesa (111). TnoTHOCTs moTydeHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClz); Cy; Cox; Cm; N(FeCls) u N (H20); T.

20. Ompeznenute TEPMOIMHAMUYECKYIO BO3MOXKHOCTb HpoTekaHHus peakuuu CS; ) +3 Oyp=
=CO; () + 2 SO; (1, AH; = -1075 x/I>x mpu cTaHgapTHBIX yciaoBUsX. Paccuuraiite TemmepaTypy
navana peakuuu, eciiu S(CS,)=151 Jx/monb-K; S(02)=205 Ix/mons K; S(CO,)= 213 JIx/monb K;
S(S0O,)=248 JTrx/monb-K.

21. Peakius uner no ypaBHeHuto: 2 Hy () + Sy () = 2 HoS(ry. HauanbHas KoHLEHTparys Bogopoaa
2 Mounb/11, cepol 1,5 Monb/n. Onpeaenure BO CKOJIBKO pa3 U3MEHHTCS CKOPOCTh PEeaKIIMU K MOMEHTY,
Koraa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Onpenenute TEPMOAMHAMUYECKYIO BO3MOXKHOCTD MPOTEKAHUS peakuuu 2 ZNS ) + 3 Oy =
=2 2n0 ) + 2 SO, (1), AH, = -890 x/I)x npu craHIapTHBIX yclIoBUsX. PaccuuTaiite Temmeparypy
Havana peakiuu, eciu S(ZnS)=58 Jx/moinb-K; S(02)=205 Ix/monb K; S(ZnO)= 44 Ix/monb K;
S(S0,)=248 JTxx/monb K.




Kon

NHaukaTop AOCTHIKEHUS

O1eHOYHEIE Cpe€acTBa

WHNKATOpa KOMITCTCHITHH
23. HauanbHble KOHIEHTPAUH UCXOIHBIX BellecTB B peakuuu: 2 SO; ) + Oy () = 2 SO3 () 6bLIH
pasusbl 1,8 Monb/n SO; 1 2,4 Moab/1 Oz. Bo CKOJIBKO pa3 H3MEHUTCS] CKOPOCTh PEAKIIMH K MOMEHTY,
koraa npopearupyet 0,8 monw/1 SO,?
24. B pactBope oprodochopHoii kuciaotsl Maccoit 1200 r u mmoTHOCThIO 1,153 /™M conepxkutcst 312
r H3PO,. Paccunraiite: w(H3PO,); Cy; Cox; Cmy N(H3PO4) m N (H,O); T.
YmeTh - pemarh pacyeTHbIC 3a]aun Ilpumepnsle npakmuyeckue 3a0anus

MIPUMEHHUTEIHLHO K MaTepHaly
[IPOrpaMMBbl;

- MPOTHO3UPOBATH BO3MOKHOCTh
MIPOTEKAHUs CaMOIIPOU3BOJIBHBIX
IIPOLIECCOB B PA3JIMYHBIX
XUMHUYECKUX CUCTEMAX

1. g peakumu CHy () + CO, () = 2 CO () + 2 Hy (1) ompenennte BOZMOXKHOE HAIIPABJICHUE
CaMOIPOM3BOJILHOIO TEUEHUS PEAKIIMU IIPH CTAHJAPTHBIX YCIOBUAX U IpH  Temneparype T =927°C,
ecny TeruioBod 3(ddekT peakuuu 10 3aJaHHOW TeMIEpaTypbl HE HM3MEHHUTCS. YKaXKHTE: a)
BBIJICJIAETCSL WIIM TIOTJIOLIAETCS SHEpPrus B XOJAE peakuuu; 0) NMpUUMHY HaWJIEHHOTO M3MEHEHUS
sHTponuu. Paccunraiite Temneparypy Hadasaa peakLuu.

2. BoipaszuTe uepe3 KOHLUEHTpAMKU PEareHTOB KOHCTAaHThl PAaBHOBECHUS CIICAYIOIIHUX PeaKIUii
Nory + 3 Hary = 2 NH3py, AH = -92,2 xJx. YkaxuTe HampapieHHE CMEIIEHHsS XMMHUYECKOTO
pPaBHOBECHsI 3TUX PEaKLUi: a) NpU MOHMKEHUH TEeMIIepaTyphl, €ClIM JaBJIeHUE MOCTOSHHO; 0) Ipu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpPATypa IMOCTOSHHA.

3. CKONbKO MWIIMIUTPOB 96%-HOro pacTBOpa CEpHON KUCIOTHI C IJIOTHOCTHIO 1,84 r/min
notpedyetcs s npurorosienus 2 i1 0,25M pactsopa?

4. Kakwe w3 cnenyromux coneir noaseprarorcs rupponusy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJIEKYJISIPHBIC YpPaBHEHUS THAPOJIM3a COOTBETCTBYIOIIMX cojei. Kakoe
3HadyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX COJei?

5. 3ok ruIpOKCcHIa MarHus monydeH myreM cmemmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3aps 4acTHIl MOJYYEHHOTO 30JI1 M HAINMIIUTE
(bopmyTy €ero MUIIEIUIBIL.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CHIIy U ONPEIEINTE HAlpaBICHHE CaMOIIPOU3BOJIBHOTO
MPOTEKAHUS peakuuu npu CTaH/IapTHBIX YCIIOBUSIX, UCIIOJIB3YS 3HauEHUs
OKHUCIIUTENHLHO-BOCCTAHOBUTENBHBIX ToTeHIInamos Hl + HiPO, — J, + H3PO3; + H,O0.

7. llpuBeaute cxeMbl 3JEKTPOIHBIX MPOIECCOB U MOJEKYJISpPHbIE YpaBHEHHUS peakiui,
NPOTEKAIOIIUX TPH JIEKTPOXUMHUUECKON Koppo3un ranbBaHonapsl  Co/Ni: a) B kucioii cpene; 0) BO
BIIQXKHOM Bo3ayxe. Omnpeaenurte yOblIb MACChl aHOA ITPU KOPPO3UH B KUCIION cpene 3a 20 MUH, ecliu
cKopocTh Kopposuu coctapmia 0,01 /4.

8. CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPaBHEHHS 3JIEKTPOJHBIX IMPOLIECCOB (aHOA HHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHUE PEAKIIMHU, TPOUCX O IsIIEH pH dneKkTposnie pactBopa CoSO4 Berunciure




Kon Nunukatop AoCTHXEHUS
OneHoyHbIe CpeaCcTBa
WHJUKaTOpa KOMITETCHIIUHT
(bakTHYeCcKOe KOJMYECTBO MeTaylla, MoiydeHHoro Ha karone mpu asektponuse Co(NOs),, eciu
AJIEKTPOJIM3 TMPOBOJAUIM B TedeHuH | 4. Bbeixon meramna mo TOKy coctaBuil 85%. Ykaxure
BO3MO)KHbIE PUYMHBI YMEHBIICHHS BBIX0J1a METAJUIA 110 CPABHEHUIO C PACYETHBIM.
Bnanets - HABBIKaMU [TPUMEHEHUS Ilpumepnsvle npakmuyeckue 3a0anus:

COBPEMEHHBIX XMMUYECKUX 3aKOHOB
1 TEOpUid B MpoheCCHOHATHHON
NEeSTeTbHOCTH;

- IPAaKTUYECKUMU HaBBIKAMHU
TEOPETUYECKOI0 U
AKCIIEPUMEHTAIILHOTO UCCIIEeI0OBAaHUS
JUTSL aIKBATHOTO TIPEICTABICHUS
HAy4YHOU KapTHUHBI MUpA

1. OnpenenuTh ¢ KaKUMHU U3 YKa3aHHBIX HUIKE BELIECTB MOXET B3aMMOJEHCTBOBATH PacTBOP
THAPOKCHIa Kaus: MoAoBoJopoAHas kuciora, xjmopua meau (l1), oxcun yraepoma (1V), okcun
ceunua (ll), rugpokcun amomMuHus, ruapokcus aMMmoHus. CocTaBbTE ypaBHEHHS BO3MOYKHBIX
peaxiuii B MOJIEKYIIPHOM U MOHHO-MOJIEKYIIIpHOM hopmax.

2. Ompenennure BO3MOXKHOCTH BOCCTAHOBIIEHHsS oOkcuma xene3a FezO, yriepomom mpu
cTaHAapTHbIX yciaoBusx u temneparype 1100 K. Peakuus BoccranoBnenus Fe304: FesOy) +4C ) =
= 3FE(K) + 4CO(F)

3. Temneparypublit ko3 dunreHT peakuuu paBeH 2,5. Kak u3MEHUTCS CKOPOCTh PeaKIUu: a) IpH
noBblieHUH Temneparypbl oT 60 1o 100°C; 6) mpu oxJjakJeHUU peakUuuoHHOM cMecu oT 50 no
30°C?

4. Ina obparumoii peakiun FesOy) + Hypy = 3FeO) + HOr3anuiure BhipakeHHe KOHCTaHThI
paBHoBecust AH°, x/[x = + 69,8. Ilpeanoxute crnocoObl yBeTMUEHUS KOHIEHTPALUN MPOIYKTOB
peaxiuu.

5. Ilpu mnpoxkaJMBaHMM METAJUIMYECKOrOo THTaHa oOpasyercs Oesblii MOPOIIOK, KOTOPBIH
pacTBopsieTCsl B KOHLEHTPUPOBAHHOM CEpHOM KHCJIOTE€ M CIUIaBJISETCS cO Iuenoybto. UYrto
npezcTaBisieT coboi 3To coennHenne? Hanummre ypaBHEHNs BCEX YKa3aHHBIX PEeaKLUii.

6. CKOJTBbKO MIITHJIUTPOB 96%-HOTO pacTBOpa CEPHOM KUCIOTHI C IUIOTHOCTHIO 1,84 1/mi
notpebyercst 11 npurorosnenus 2 i1 0,25M pactBopa?

7. Kakue BemectBa M B KAaKOM KOJMYECTBE BbLAEHATCS npu mnpoxoxaeHun 48250 Ku
aNIeKTpuuecTBa yepe3 pactBop xsopuaa mapranina (l1)? CoctaBbTe cxemy 3J€KTPOJIM3a 3TOTO
pacTBopa.

8. AmoMuHUI CKJemnaH ¢ Meapto. Kakoil u3 MeramioB OyaeT KOppoaupoBaTh B Cpejie CepHOn
KHCJIOTHI M aTMOc(epe BiIakHOT0 Bo3ayxa? CocTaBbTE CXEMBbI AJIEKTPOXHUMHUECKON KOPPO3HH.
9. IlpoBecTn aHanu3 BAUSHUSA KOHIIEHTPALMM HA CKOPOCTh XUMHUUYECKOMN peakuu
Na,S;03 + H,SO, = S + SO, + Na,SO4 + HO 1o skcnepuMeHTaNbHBIM JaHHBIM. [IpoBecTH
00pabOTKY MOTYYEHHBIX JTAHHBIX C UCIIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH.
Pe3ynbTarhl ONTOB NpPEACTaBUTH B BUJIE TAOTHUIIBI 1.
Tab6muna 1




Ko, HNunukaTop 1O0CTUKEHUA
A A P OrneHOYHBIC CpPEICTBA

UHIMKAaTOpa KOMIICTCHIHH
Howmep O06beM, MIt Konuenrpauus Bpewms CxopocTb
onbiTa | NaS,03 H,O H,SO4 Na,S,03, 10? | mnossienns peakIuu, 10,
MOJTB/JI MYTH, C ¢t

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 TaOMIEI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKITUU OT KOHIICHTPAIIUU
THOCY/b(aTa HATPHUs, OTIOKUB Ha ocu adciucc koHmeHtpanuio Na,S;Os, a Ha ocu opAMHAT —
CKOPOCTh PEaKIIHH.

Crenatb BBIBOJI O 3aBUCMMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIMH THOCYIb(aTa HATPUS.




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

IIpomexxyTouHass arrecTtauus IO JUCHMIUIMHE «XHMHs» BKIIOYAECT TEOPETUYECKUE
BOIIPOCHI, TO3BOJIAIOLINE OLEHUTh YPOBEHb YCBOCHHUS 00YUYaIOIIMMUCS 3HaHUH, U PAKTUUYECKUE
3aJJaHMsl, BBISIBIIAIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUI U BIIaJICHUH, TPOBOIUTCS B (popme
3ayeTa.

3ayer Mo JAHHOW AMCUUIUIMHE MPOBOAMUTCS B YCTHOM (opme mo Omieram, KakIblid U3
KOTOPBIX BKJIIOYACT 2 TEOPETUYECKUX BOIIPOCA U OHO IIPAKTHYECKOE 3aJaHUE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

«3aYTeHO» - OOydarouMics NEMOHCTPUPYET MOPOTOBBI YpOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMM: B XOJE€ KOHTPOJIbHBIX MEPOIPUATUI JONYCKAIOTCS OIIMOKH, HPOSBISAETCS
OTCYTCTBHUE OTJIEJIbHBIX 3HAHWH, YMEHUH, HABBIKOB, O0YYArOIUICS UCIBITHIBAET 3HAUUTEIbHbIE
3aTPYAHECHUS IIPU ONIEPUPOBAHUY 3HAHUSAMU U YMEHHUAMMU IIPU UX IIEPEHOCE HA HOBBIE CUTYaLUU;

«HE 3aUTEHO» - 00yJaIOIIUNCS He MOXKET [T0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U
00BsicHeHUsT HH(OPMAIH, HE MOXKET IMOKa3aTh MHTEIUICKTYaJbHbIE HABBIKU PEHICHUS TPOCTHIX
3aj1ad.



