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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LenstMu OCBOSHHS TUCHHUIUIMHBL «XUMUS» ABISETCS popMupoBaHue (yHIaMEeHTaIbHbBIX
3HAaHUW B 00JIaCTM COBPEMEHHOW XWMHH, BKJIIOYAIOLIUX OCHOBHBIC IOHATHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOMCTBA XUMHYECKHX COCIUHEHHM; 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 NporpaMMal

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

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

Hucuumnnuaa Xumus BXOJUT B 0a30BYI0 4acTh y4eOHOro IUIaHa 0Opa3oBaTeIbHOM
MIPOTPaAMMBI.

Jisa  u3ydeHus  AMCUUIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUSA),
c(OpMHUPOBAHHEIC B Pe3yJIbTATE U3yUCHUS TUCITUTUINH/ TIPAKTHK:

"Xumusa" B 00beMe MporpaMMbl cpeHel 001eo0pa3oBaTeIbHOMN MIKOJIbI

3HaHusa (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILIIMHBI OyayT
H€06XOI[I/IMI)I JJIA I/13y‘~IeHI/I$I III/ICIII/IHJII/IH/ HpaKTI/IKI

be3omacHOCTE KH3HEASITEILHOCTH

DJIEKTPOTEXHUKA U JICKTPOHUKA

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

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu s

B pesynbrare OoCBOEGHMS NUCHUIUIMHBI (MOIyis) «XHMHS» OOydarolUHCs JOJIKEH
001agaTh CIeAyIOIUMU KOMIETEHIHSIMHU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIIMH

OIIK-1 YMCHHUEM UCIIOJIB30BaTh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX TUCHUILJINH B
HpO(i)CCCI/IOHaJ'IbHOI\/'I ACATCIIbHOCTH, ITIPUMCHATD MCTOAbl MATEMATUYCCKOTI'O aHaJIn3a U
MOACIINPOBAHUA, TCOPETUYCCKOI'0 U SKCIICPUMCHTAJILHOI'O UCCIICAOBAHUA

3HaThb - OCHOBHBIE XUMHUYECKUE TIOHATHS, MIOJI0KEHHS U 3aKOHBI;
- COBPEMEHHBIE HAIIPaBJICHUS Pa3BUTHsI HAYYHBIX TEOPUH;
- METO/Ibl TEOPETHYECKOTO 1 IKCIIEPUMEHTAILHOTO UCCIIEJOBAHUS B 00JIACTH

XUMUU
YMerb - pemaTh pacyeTHbIE 3aJa4M IPUMEHHUTENIBHO K MaTepuaily IporpaMMel;
- AHAJIU3UPOBATH IPOLECCHI, IPOUCXOIALINE B PAIIMYHBIX XUMHUECKUX
CHUCTEMaX.
Bmanets - HABBIKaMU [TIPUMEHEHHNs COBPEMEHHBIX XUMHUYECKNX 3aKOHOB M TEOPUH B

npodeccrnoHaNbHOM 1eATeNbHOCTH;
- MPaKTUYECKUMHU HAaBBIKAMH TEOPETHIECKOTO U IKCIIEPUMEHTATHEHOTO
Hccaea0BaHus




4. CTpyKTypa, 00b€EM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 8,7 akaj. 4acoB:

— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeaynutopHas — 0,7 akaJ1. 4acoB
— caMocTosTeNnbHas pabora — 95,4 aka. 4yacos;

— MOJTOTOBKA K 3auéTry — 3,9 akaj. yaca

dopma aTTeCTalUy - 3a4ET

o |3 8
aBota E z dopMma TEKYLIETO
Paznien/ Tema &l aII:aZ[. qacax) | & g Bz . HOHRIPOIA Kox
> & ©|caMOCTOATENbHOM’ | yCIIeBaEMOCTH U
JUCLUTUTAHBI = £ m ., | xomneTeHnMU
g £ paboThI MIPOMEKYTOUHOM
Tex. mab. [TpaKT. zZ aTTeCTaluu
3aH. | 3aH. [Q &
1. 1 Xumudeckas TepMOJHMHAMHKA
CaMOCTOSITEIbHOE
n3yJdeHue
yueOHoil u 3amura
1.1 1 Xumudeckas TepmoguHamuka | 1 20 HayJHOU KOHTPOJIBHOH OIlK-1
JIUTEPATYPBI; paboTHL.
- pereHne
KOHTPOJIbHOU
paboThI.
HWroro no pazaeny 20
2. 2 Xummdeckasi KHHETHKA
CaMOCTOSITETTEHOE
u3ydeHue
y4aeOHOI 1 3ammra
2.1 2 XuMuueckas KHHETHKA 1 20 Hay4YHOM KOHTPOJIbHOM OIIK-1
JIATEPaTyphI; paboThI
- pereHne
KOHTPOJIbHOU
paboTsl.
Wroro no pazneny 20
3. 3 PacTBOpEI
- oopmiIeHHE
oTYeTa 1o
71a00paTOPHBIM
pabotam;
- 3amuTa
CaMOCTOSTETbHOE | JTa00paTOPHOI
3.1 3 PactBOpBI 1 2 2 10 U3yueHHE paboTsl. 3ammra OIIK-1
yueOHOI u KOHTPOJIBHON
HAYYHOM paboTHI.
JIUTEPaTyphl;
- pereHne
KOHTPOJIbHOU
paboTsl.




Uroro no pazaeny 2 | 2 | 10 |
4. 4 JTucriepcHbIe CHCTEMBI
CaMOCTOSITETTbHOE
u3ydyeHue
yueOHOI u 3amura
4.1 4 TucnepcHble CUCTEMBbL 1 15 Hay4YHOU KOHTPOJIBHOH OIIK-1
JIUTEPATYPHI; paboThI
- peleHue
KOHTPOJIbHOU
paboThL.
Hroro no paszuerny 15
5. 5 OkucnuTenbHO-BOCCTaHOBUTENILHBIE
MPOLIECCHI
CaMOCTOSITETTEHOE
u3y4eHue
5.1 5 yueOHO# u 3amura
OKHCIUTENbHO-BOCCTAaHOBUTENIbHBIE| 1 15 Hay4HOH KOHTPOJIbHOH OIIK-1
MPOLIECCHI JIATEPaTypHI; paboTHI
- pereHue
KOHTPOJIBHON
paboTslL.
HWroro no pazaeny 15
6. 6 DIEKTPOXUMUYECKHE CHCTEMBI
- opopmIIeHHE
oT4eTa o
nabopaToOpHEIM
paboram;
- 3amura
caMoCTOsITeNbHOE | 1a00paToOpHOi
6.1 6 3EeKTPOXUMHUECKHE
1 2 2 15,4 U3yUYCHHE paboThL. 3amura OIIK-1
CHCTEMBI . .
yueOHoil u KOHTPOJIbHOM
Hay4HOM paboTHL.
JATEPaTypHI;
- pereHue
KOHTPOJIbHOU
paboTsl.
HWroro no pazgeny 2 2 15,4
HWroro 3a cemectp 4 95,4 3au€r
Hroro no gucuuinnge 4 4 95,4 3a4eT OIIK-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce npenogaBaHMs AUCUUIUIMHBL «XHMHS» HPUMEHSIETCS 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 BbIIACTCS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO W3y4YeHHs, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKIM 00pa3oM, JIEKLIUS TPOXOAUT 10 THITY BOIIPOCHI-OTBETHI-HCKYCCHSL.

IToMrMO 3TOrO B JIEKLUU MOT'YT UCHOJB30BAThCS AJIEMEHTHI IPOOJIEMHOIO M3JI0KEHUS.
Oco0oe MecTo B mpolecce IpenofaBaHUs IUCLHUIUIMHBL «XHUMHS» 3aHUMAIOT JIEKIUU C
UCIIOJIb30BAHUEM JEMOHCTPALMOHHOTO XMMHUYECKOIO SKCIEPUMEHTa, KOTOPBIH I103BOJISAET
HanOoJiee MOJIHO PeajM30BaTh METOJ MPOOJIEMHOTO OOydeHHUs uepe3 MOCTaHOBKY HpobieM ¢
HOMOILBIO IEMOHCTPALM SBIEHUH, peaKLUil WK TPOLIECCOB.

s peanuzanuy WHGOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTEIbHON TEXHOJIOTUU
HPOBOJATCS JEKIMU-BU3YaIU3allM, B X0JIe KOTOPBIX H3JIOKEHHE TEOPETUUECKOro 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 HpoieHHol Teme. [lpu
NPOBEICHUH JIAOOPATOPHBIX 3aHATHH HCIOJIB3YETCS METOJ KOHTEKCTHOTO OOy4YeHHS, KOTOPBIH
MO3BOJISIET YCBOUTh MaTepuall IIyTeM BBISABICHMS CBSI3€H MEXJy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, menecooOpa3HO UCIONB30BaTh TEXHOJOTHIO KOJUJICKTHBHOTO
B3aUMOOOydeHus (MapHyio paboTy) Tpex BHUAOB: CTaTHYecKas Ilapa, JUHAMUYECKas Iapa,
BapHallMOHHAs [1apa; COBMENIas €€ C TEXHOJIOTHEH MOIyJbHOro 00ydeHHs. BpinonHus
AKCIIEPUMEHT, oOydaromuecss (HOpMyIUpPYIOT OOOOIIECHHBIE BBIBOJIBI 1O CEPUH OIBITOB,
UCTIONB3YS IPHEMbI aHAJIOTHH M CPAaBHEHHSL.

CamocrosiTenbHast paboTa 0o0ydarolIMXcsi BKJIOYaeT B ce0s camble pa3HOOOpas3HbIe
(bopMbl yueOHOH NesATETbHOCTH: BBINOJIHEHHE JOMAIIHUX 3a/1aHuil, 3aBepiieHne o(opMIIEHUs
71a00paTOpHBIX PabOT, MOArOTOBKA K MPAKTUKYMY, U3YYEHHE OCHOBHOTO U JOIMOJHUTEIBHOTO
MmaTtepuaja Mo ydyeOHMKaM M TOcOOHsSM, uYTeHHe M MNpopaboTKa HAay4yHOW IUTepaTypbl B
O6ubMoTeKe, Harcanre pedepaToB U KypCOBBIX padOT, MOJATOTOBKA K KOJUIOKBHYMaMm, 3a4eTam,
UTOroBOM arrectanuu.CamocTosiTeNnbHas paboTa 0OydaroUIMXcsl JODKHA ObITh HalpaBiieHa Ha
3aKperyieH!s] TEOPETUUECKOr0 MaTepHala, U3J0KEHHOTO MPEeroiaBaTeieM, Ha IpopadoTKy TeM,
OTBEJICHHBIX Ha CAMOCTOSITEIbHOE H3Yy4YECHHE, Ha IOATOTOBKY K JIAOOPATOPHBIM 3aHATHSM,
BBINTOJIHEHHE IOMAITHAX 33/IaHUH ¥ TIOATOTOBKY K pyOEKHOMY M 3aKIIOYHTEITHEHOMY KOHTPOJIIO.
[Tpu npoBeaeHnU pyOEKHOTO U 3aKJIFOYUTEIBHOTO KOHTPOJISI OCHOBHBIMHU 3a/lauaMH, CTOSIIIUMHU
nepes IMpenojaBaTesieM, SIBISIOTCS: BBISIBJICHHE CTENEHU MPaBUIBHOCTU, 00beMa, TIIyOUHBI
3HaHUH, yMEHU, HABBIKOB, MOJYYEHHBIX MPH W3YUYEHHH Kypca Hapsy C BBIIBICHUEM CTEIEHU
CaMOCTOSITEIFHOCTH B IPUMEHEHUH TIOJTYYCHHBIX 3HAHUH, YMEHHIA 1 HABBIKOB.

CoBpeMeHHbIE WHTEPAKTHUBHBIE CPEJICTBA MO3BOJSIOT SKCIEPUMEHTHPOBATh C HOBBIMU
dopmamu koHTpoJis. OOyuaromuMcsl peUIaraloTcsl TECTbl U 3aJ]aud B 3JIEKTPOHHOM BHJIE, C
ABTOMATH3UPOBAHHOM CHCTEMON NpOBepKHU. B oTiamume oT OOBIYHOTO TECTUPOBAHHS TaKOM
Croco0 KOHTPOJSL MO3BOJIAET CTYJIEHTaM B JII000€ BpeMsl MPONTH TecT, MpOaHAIU3HPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4YaroIIMXcst
IIpencrasneno B npuioxenuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMI
IIpencraBieHbl B IPUIIOKEHUH 2.

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

a) OcHoBHas1 IMTEpPaTypa:

1. OcHoBbl xumun: yueOnuk / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: HUL| UHOPA-M,
2014.-560c.: - (Bwicmiee oOpasoBanme: bakanmaspuat). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?2.php?book=421658 - (mara o6pamienus: 14.10.2019). - Texkcr:
3JIEKTPOHHBIMN.

2. Komsna, JI. I'. Xumus : yue6Hoe mocobue / JI. I'. Konsiga, JI. T'. Tapactok ; MI'TY. -
Maruutoropck : MI'TY, 2015. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ TUTyI. 3KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/112382
1/21.pdf&view=true (nara oopamenus: 14.10.2019). - MakpooObeKT. - TEKCT : 3JICKTPOHHBIM. -
Csenenus noctynusl Takxke Ha CD-ROM.

0) JlomostHMTEIbHAS JIATEPATYpA:

1. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensauuk, O. P. Mymiuna, O. A.
Mumypuna ; Marauroropckuil roc. texuudeckui yH-T um. I'. . HocoBa. - 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 (mata oOpamenus: 14.05.2020). - Makpoobbekr. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

2. Mensnuk, H. JI. lucniepcubie cuctemsr : npaktukyMm / H. JI. Mensuuk, 3. P. Mysuiuna,
O. A. MumypuHsa ; Marautoropckuii roc. rexuuueckuit yu-T um. I'. M. HocoBa. - MarnuTtoropck
: MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530
463/3850.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpoodsekT. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynHsl Takke Ha CD-ROM.

3. Konsna, JI. T'. OxucnurenbHO-BOCCTAaHOBUTENbHBIE peakliiu. OCHOBBI AJIEKTPOXUMHUH !
yueoHoe mocobue / JI. I'. Konsina, O. P. Mymuna ; MI'TY. - MarauTtoropek : 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 oOpamenus: 14.10.2019). - Makpooobekr. - Tekct
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

4. Mumypuna, O. A. Xumndeckas kuHeTHka. COCTOSIHME XMMHUYECKOTO PaBHOBECHS !
npaktukyM / O. A. Mumypuna, D. P. Mymnuna, O. B. EpmoBa ; Marauroropckuii roc.
texHnyeckuid yH-T uM. I'. M. HocoBa. - Maruutoropck : MI'TY um. I'. M. Hocoga, 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: 22.10.2019). - MakpooOsekT. - Tekcr
ANIEKTPOHHBIN. - CBefeHus nocTynHbl Takke Ha CD-ROM.

5. KopoBun, H.B. O6mas xumus: yuel. 1 TEXHUUYECKUX Hampas. U crel. By3oB /H.B.
KopoBun —9-¢ u3n., nepepad.- M.: Beicm. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. -
TekcT: HenmoCcpeICTBEHHBIN.

6. KpaTkuii cnpaBo4yHUK (u3uKO-xuMu4eckux BenmuuuH / coct.: H. M. Bapon, A. M.
[Tonomapesa, A. A. Pasnens, 3. H. Tumodeesa; non pea. A. A. Pasaens, A. M. [TonomapeBoii. -
10-e u3n., uctp. u gon. - CII6. : Ban denopos, 2003. - 238 c. : mi. - ISBN 5-8194-0071-2. -
TekcT: HemocpeICTBEHHBIN.

7. 3BecTus BhICIIUX YUeOHBIX 3aBEACHUN. XUMU M XUMUYECKast TEXHOJIOTUSI:



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

Hay4YHO-TeXHHYeckuil xxypHan — ISSN 0579-2991.

B) MeTonuyeckue ykazaHus:

1. Mumypuna, O.A. DHepreTuka XUMHUYECKHUX MPOIECCOB: METOJIUYCCKUE YKa3aHHs K
7a0opaTOpHBIM paboTaM MO AUCHUILIMHE «XHUMHS» JUIsl 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 TepMOAMHAMHUKA: METOJUYECKUE YyKa3aHHUS JUIS
CaMOCTOSITENIbHOM PabOThl MO AUCHUHUIUIMHE «XUMHUS» sl 00Yy4aloIIUXCsl BCEX HampaBleHUI
HOATOTOBKHM M cnenuanbHocTed Bcex ¢opm oOydenus / JL.I'. Konsga; Marautoropckuii roc.
texuudyeckui yH-T uM. I'. 1. HocoBa. — Maraurtoropck : MI'TY um. I'. . Hocoga, 2020. — 18 c. —
Tekcr : HenmocpeACTBEHHBIM.

3. Komsama, JI.I'. CkopocTh XHMHYECKHX pEaKIMd M XHMHYECKOEC pPaBHOBECHE:
Meronuyeckue ykazaHus K J1aOOpaTopHbIM padoTaM MO JUCHMILIMHE «XHUMHS» s
00y4JaroNIMXCsl BCEX HAMpPaBJICHUI MOJArOTOBKH M CrielaabHOCTEl Beex hopm obOydenus / JI.T.
Konspa, E.B. Tapacrok; Marnuroropckuii roc. texHudeckud yH-T um. . M. Hocosa. —
Marnurtoropck : MI'TY um. I'. 1. Hocosa, 2020. —8 c. — TekcT : HenocpeaCcTBEHHBI.

4. PomnonoBa, H.U. Xumuueckass KuHeTuKa. XUMUYECKOE PABHOBECHE: METOJUYECKUE
YKa3aHUs ISl CaMOCTOSATEIbHOU PabOThl MO JUCHUILIMHE «XUMHUS» A7 00ydaroluXcsl BCexX
HampaBJICHUH MOArOTOBKM M crenuanbHocTell Bcex (opm odyuenus / H.U. Pomuonosa, A.IL.
[TonomapeB; Maruuroropckuii roc. Texuuueckuit yH-T uM. I'. 1. HocoBa. — MaruuTtoropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 ¢. — TekcT : HemoCpeICTBEHHBIIA.

5. Uynpoga, JI.B. PactBopsl: MeTonuyeckasi pazpaboTka K J1a00paTopHbIM paboTaM 1o
JUCLUIUINHE «XUMHUS» U1 00yJaroIlIUXCsl BCEX HalpaBICHUM MOJArOTOBKU U CHELMAIbHOCTEN
Bcex (hopm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOropcKHii roc. TeXHHYSCKHUN YH-T
uMm. I'. . HocoBa. — Maruaurtoropck : MI'TY um. I'. 1. Hocoma, 2020. — 41 c. — Tekcr :
HEIIOCPECTBEHHBIN.

6. Uynposa, JI.B. PacTBopsI: MeTOoMUecKasi pa3padoTKa K CaMOCTOSATEIBHOW paboTe 1o
JUCHUIUIMHE «XUMHs» A8 O0O0yJalolmuxcs IO BCEM HANpaBJICHUSAM TIOATOTOBKH U
crenuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymiuna, O.A. MurrypuHa,
Marnurtoropckuii roc. rTexuuueckuit yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. K.
Hocoga, 2017. — 26 c. — TekcT : HeOCPEICTBEHHBIH.

7. Konsna, JI.I'. KonnmougHsle pacTBOpbI: METOAMUYECKHE yKa3aHHs K J1a0OpaTOpHOM
paboTe Mo JUCHUIUIMHE «XUMUS» JUIsl 00y4daroluXcsl 110 BCEM HaNpaBlIEHUSM MOATOTOBKH U
crieruanbHOCTAM Beex (opm obyuenus / JL.I. Konspa, JILA. BoapsiH; MarHUTOropckuii roc.
texanyeckuid yH-T uM. I'. 1. HocoBa. — MarauToropck : MI'TY um. I'. 1. Hocoga, 2017. -9 ¢c. —
Tekcr : HenoCpeACTBEHHBIN.

8. Komsina, JI.I'. OkucIUTETPHO-BOCCTAHOBUTEIBHBIC PEAKITH: METOINICCKUAE YKA3aHHS
K JabopaTopHOil paboTe MO JUCHUIUIMHE «XUMHs» A O0ydaroluxcs BCeX HaNpaBiIeHUMN
NOJTrOTOBKM M crenuaibHocTeil Bcex ¢Gopm oOyuenuss / JLI. Komsma, E.B. Tapaciok;
Marunuroropckuii roc. rexuudeckuil yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — TekcT : HemoCpeACTBEHHBIH.

9. Konsna, JIL.I. OKMCAUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUH M 3JIEKTPOXHUMUYECKHE
MIPOIIECCHI: METOAMYEcKas pa3paboTka K CaMOCTOSTENHHOM padoTe sl 00yJarOmUXCsl IO BCEM
HAIpaBJICHUSM MOJArOTOBKH M CHEeNUAIbHOCTSIM Bcex (opm oOydenus / JL.I. Komsma, E.B.
Tapacrok, 3.P. MynnuHa; Marauroropckuii roc. TexHudeckud yH-T um. I'. M. HocoBa. —
Marnutoropck : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — Tekct : HenocpeACTBEHHBIH.

10. Mwumypuna, O.A. DJIEKTPOXUMHUYECKHE IPOIECCH: METOIUYECKHE YKa3aHUs K
nabopatopHoit paboTe Mo AUCHHUILTUHE «XUMHS 7S 00YYarOIIMXCsl MO0 BCEM HAIpPaBICHUSM
MOJTOTOBKHM U CIIEMHAILHOCTAM Bcex ¢opm oOyuenus / O.A. Mumrypuna, H.W. Poanonosa;
Marunuroropckuii roc. rexuudeckuil yu-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. 1.
Hocoga, 2017. — 13 ¢. — TekcT : HENmocpe1CTBEHHBIN.



r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieuenmne

HaunmenoBanue N
o Ne norosopa Cpox aeicTBust JIMLIEH3UU

MS Windows 7
Professional(us  |/1-1227-18 ot 08.10.2018 11.10.2021
KJ14CCOB)
MS Windows 7
Professional (s [1-757-17 ot 27.06.2017 27.07.2018
KJ1aCCOB)
MS Office 2007 |, 135 1 17.09.2007 Geccpouno
Professional
7Zip CBOOOIHO PaCIPOCTPAHIEMOC 0OECCPOUHO
FAR Manager CBOOOJTHO PaCIPOCTPAHIEMOE OECCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI
HasBanue xypca CchluiKa

OnekTpoHHas 0aza MEePUOIUYECKUX H3TaHUM
East View Information Services, OO0 «MBUC»
HammonansHas
undopmainMonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii HMHACKC HAYYHOI'O ITUTHPOBAHMS
[Touckosas cuctema Akanemust Google (Google
Scholar)
Wudopmanmonnass cuctema - EnuHOe OKHO
JIOCTYTIa K HHGOPMAIIMOHHBIM pecypcam
Poccuiickass T'ocynmapctBennas  OuOamoTexa.
Katanoru
OnekTpoHHbIe pecypcbl oubanoreku MI'TY um.
I'.1. HocoBa

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTITHHBI (MOILYJIs1)

https://dlib.eastview.com/

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

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

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

http://magtu.ru:8085/marcweb?2/Default.asp
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OcHaileHue ayJIuTOpUU: MYJIbTUMEAMMHBIE CpEICTBA XpaHEHUs, IMepefaun u
npezcTaBieHns HHQopMaIu

2. YueOHBIE ayAWTOPWUU ISl TIPOBEACHUS JIAOOPATOPHBIX 3aHATHH, TPYNIOBBIX U
VHJVBUIyaJIbHBIX KOHCYJIbTALlUN.
OcHnatenue aynuropuu: Harisiaele MaTepuabl: TaOIUIIbI, CXEMBbI, IIJIaKaThI.

3. [TomemeHus 17151 CAaMOCTOATEIILHOM paOOTHI 00 YUAIOIIIUXCSL.

OcHarienune ayauropun: [lepcoransabie KoMibioTepsl ¢ makerom MS Office, Beixogom B
WHTepHeT W ¢ JOCTYIIOM B DIIEKTPOHHYI HH(DOPMAIMOHHO-00PAa30BaTEIbHYIO  CPEIy
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4. TlomemeHuss AN XpaHEHUS M MPODUIAKTUYECKOTO OOCIYKUBAaHUS Y4eOHOro
00opyIoBaHuUs.

Ocunamenne aynutopun: Crennaxu, cedbl Ui XpaHeHUs ydyeOHOro o0OpyIOBaHUS.
NHCcTpyMEHTHI 1711 peMOHTA JIA00PaTOPHOTO 000PYTI0BAHUS.



MNPUJIOKEHME 1
6. YueOHO-MeTOANYeCKOe o0ecnieyeHrne CaMOCTOsITeIbHOI padoThl 00y4yaromuxcst

CamocrosiTenbHas pabota oOy4aromuxcsi MOApasJeseTcs Ha ayIUTOPHYIO, KOTOpas
IPOUCXOAUT KaK BO BpeMs JIaDOPATOPHBIX 3aHATHI, TAK U HA IJTAHOBBIX KOHCYIIBTAIMSAX, U HA
BHEAYJIUTOPHYIO, TPOUCXOJSIIYI0 BO BpeMs IOATOTOBKM OOYyYarOLUMMHUCS OTYETOB 10
71a0OpaTOPHBIM 3aHSATHSM U BBITOJHEHUS JOMAIIHHUX 3aIaHHM.

AynuTopHas caMOCTOATeNbHas paboTa OOyYaIOMMXCS MHPEANONaracT IMPOXOXKICHUE
TECTHPOBAHUS 10 KaXAOMY pa3[ely IUCUUILIMHBL. TecThl BKIIOYAIOT TEOPETHYECKUE U
NPaKTUYECKHE 3a/laHus, OTBETHl Ha KOTOpBIE TPeOyIOT TIyOOKOro MOHMMAaHHUS H3Yy4YE€HHOTO
Mmareprana. TecTbl MOCTPOCHBI EIMHOOOPA3HO: K KaXKIOMY BOIPOCY MpeaiaraerTcs 4eTbipe
BapHaHTa OTBETOB, CPEIN KOTOPBIX OJMH MU HECKOJILKO MpaBMWIbHBIX. OOpaboTKa pe3yabTaToB
OCYILECTBIISICTCS IIyTEM COIIOCTABIICHUS MMOJYYCHHBIX PE3YJIbTATOB C 3TAJOHHBIMH M MPOTEKAET
0YeHb OBICTPO. MakcUMalIbHOE KOJIMYECTBO OAIOB B KaXKA0i Teme Kypca — 10.

BapI/IaHTI)I TeMaTH4YeCKHUX TEeCTOBBIX 3aJJaHuil 11 TEKYLICT0 KOHTPOJIsA
XuMuuyeckas TEPMOANHAMHUKA

B tecrax o teme «XuMuyeckas TEpMOJIMHAMUKAY: MIEPBBIE IECTh 3aIaHUM OLICHUBAKOTCS B
0,5 6amna, cenpmoe — B 1 0ail1, a BOCEMOE, IEBATOE U IECATOE 3aaHusd — B 2 Oaa.

Tect Ne 1

1. Tlpu paccMOTpeHUN XMMHUYECKON PEeaKLUu cucmema O3Ha4aer:
a) HCXOJHbIE pEareHThI
0) HPOAYKTHl XMMUYECKOH peaKIiuu
B) pEaKIMOHHBIN COCY]l
I') HCXOJHBIE peareHThl U MPOAYKTHl peaKLIuU
2. TlepBerii 3aK0H (TIEpBOE HAYANI0) TEPMOTUHAMHUKHI MAaTEMaTHIECKH 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- Ea/ RT)
6) K=R/Nju r) AU= Q-W
3. B sk3oTepmuueckoiipeakium:
a) SHTAJIbIMS peaKMOHHON cucTeMbl noBblmaercs (AH > 0)
0) TemoBo# dpdekT peakiun otprnareneH (Q< 0)
B) DHTAJIbIIUS PEaKIIMOHHOM crucTeMbl yMeHbIaeTcs (AH< 0)
I') AaBJIE€HUEPEAKIIMOHHONCHCTEMBITIOBBIIIIAETCS
4. CranaapTHble TeIUIOBbIe 3 ()EKTH NIPUHATO 0003HAYATH!

a) AUcr B) Quo13°"

6) AHozgg F) AHct

5. Kakwe u3 npuBeCHHBIX PEAKIHI SIBISIOTCS SHIOTCPMHUUCCKUMU?
a) 1/2 N+ 3/2 H,=NH3 AH = — 46 K]I>x/Mo01b
06)H,+4/20,=H,0, AH = -242 K]I»/Monb
B) 1/2N,+1/20,=NO , AH = 90 KJI>x/M071b
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]Ix/mMomb

6. Kakas u3 HanmMcaHHBIX HIDKE PEAKIMd OTBEYAET TEIUIOTe 00pa3oBaHMs OKcHa a3ota (|| ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N+ O=NO B) 1/2 N2+ 1/2 O, =NO
6) N+ 1/20,=NO r) NHz;+5/20, =2NO+3H;0
7. Tlpu BoccranoBnenuu 16r oxcuaa meau( || ) mo peaxknuu :
CuOx + Cirpagur) = CUq + CO(ry, mornoTunock 22 kJIxK TENA0THI.



OHTanenus o0pazoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Husa peakumu NiOy) + Cipagury = Nigy + COy. Ompenenure BO3MOXKHOE HalpaBieHHE
CaMOIIPOU3BOJILHOTO TEUYCHHSI PEAKIUHM TPH CTAaHAAPTHBIX YCIOBHUSAX U IMPHU TEMIIepaType
627°C.

BemtectBo AH®9s  (KJIx/Momn) S°9s  (x/mMonp*K)
NiO -239,7 38
C (rpacur) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B orBere ykaxure 3HaueHWs OdHeprum [MOOCa TpU CTAaHAAPTHBIX YCIOBHSX, NpU
temriepatype 627°C u TemrepaTypy Hadyajla peakliuu

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

9. Kaxk u3MeHsieTcst SHTPOMHS IIPU Pa3NI0KEHUN KapOoHaTa KabIusi?
a) YBEIMUMBAETCS B) HE YMEHbIIIAeTCs
0) yMeHbIIaeTcs T') HE3HAIO

10. JlaHHasipeakus:

ZKCIOg (TB) —>2KC1 (TB)+302 ) AH<O

MO>KET CaMOITPOU3BOJILHO MPOTEKATh
a) B IPSIMOM HAaIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJICHUH I') HE 3HAIO

XuMu4yeckass KHHETHKA

B Tectax mo teme «XuMmudeckas KHHETHKa»: MEPBOE, BTOPOE, TPEThE, UETBEPTOE U MATOE
3amanus ornenuBaroTes B 0,5 Oaia; mectoe, ceabMOe, BOCBMOE, IEBITOE U JecsiToe — B 1 Oaul, a
OIMHHAIIATOE — B 2,5 Oamia.

Tect Ne 1

1. Paznen Xxumuu, u3y4yaromuid CKOPOCTH U MEXaHU3Mbl XMMUYECKUX pEaKIMii, Ha3bIBaeTCs
a) XuMU4ecKasi TepMOJIMHAMUKa
0) TepMOXUMHUS
B) XUMHUYECKasi KUHETUKA
2. CKOpOCTBXUMHYECKOMPEAKIMH — 3TO ...
a) BpeMs, 32 KOTOPOE MOJIHOCThIO PaCXOyeTCsl OJTHO U3 UCXOJIHBIX BEIIECTB
0) M3MEHEeHHE KOJIMYeCTBa BEIIECTBA PEAareHTOB (WJIM MPOAYKTOB) peakUUd B EIUHUILY
BPEMEHHM B €IUHUIE O0beMa
B) KOJINYECTBO BELIECTBA NIPOYKTOB PEAKLIUN K MOMEHTY OKOHYaHMsI peaKkLun
3. B kakux enuHUIAX BBIPAXKAETCS CKOPOCTh XUMUYECKOW PeaKInu?
a) MOJIb 1 et
0) Oe3pa3zmepHas BEIHMYUHA
B) MOJIBZC
4. Ot kakux (aKTOpOB 3aBUCUT CKOPOCTh XUMHUECKUX PEeaKIIUi?
a) OT PUPOJBI PEATUPYIOLINX BELLIECTB
0) OT TeMIepaTypbl
B)OTOOBEMAPEAKIIMOHHOTOCOCY/1a



5. CoCTOSTHUEXUMUYECKOTOPABHOBECHS 00paTUMBIX MIPOIIECCOB KOJIMYECTBEHHO
XapaKTepu3yercs ...
a) paBHOBECHBIMHU KOHIICHTPAIUSIMU MPOJTYKTOB PEaKIIUU
0) SHepruei akTHBH3aUN
B) KOHCTaHTONpPaBHOBECHUS
6. Kak 3anuceiBaercs BoipaxkeHue A ckopoct peakuud 4 NOy + 6 HoO =4 NH; () + 5 O, ()
a) V = k[NOJ*[H.0] 6) V = k[NH;3][O] B) V = k[NOJ*[H,0]°
7. Kak 3anumercst BeIpaKeHHE JIJIs1 KOHCTAaHThI paBHOBecHs peakiuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D] / [A][B]
8) Kp = [A][B] */ [C][D]
8. Kakoii oTpe3ok Ha quarpamMme rmokasbiBaeT 3Ha4eHHE TEIUIOBOTO 3(dekTa peakuuu?

ayl E _% .
0)2 2
v
B) 3 +
1 3
v

v

XOJl pEaKIuH

9. Urto MOXHO cKa3aTh O peakIuy, U300paKEHHOW Ha IUarpaMMe K Bompocy 8?
a) PK30TePMUYECKast peaKIus
0) SHIOTEpMHYECKAs PEAKIIUS
B) PEAKIHSIOMUCHIBAETCOCTOSTHUEPABHOBECHUS
10. PaBHoBecue peakuuu Fe;04 + 4CO = 3Fe + 4CO,, AH>0
CMeIIaeTcs BIEBO.
a) IPYU NOHMKEHUU TeMIepaTypbl
0) IpH MOBBIILIEHUU TEMIIEPATYPhl
B) NIPH MOBBIIICHUH JIaBICHUS
11. Mna peakuu Co + 2 Hy () = CHy () Ipu HekoTOpoO# TemnepaType KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBeCHast KOHIIEHTpaLUs BOI0poia paBHa 1,2 MoJb/i1. Beranciaure ncxoanyo
KOHIICHTPAIIUIO BOJIOPOIA.
a) 1,2
0) 3,5
B) 5,0

PacrBopsl

B tecrax mo Teme ((PaCTBopBI»I IEPBOC 3aJaHUC OLICHUBACTCA B 1 63.J'IJ'I; BTOpPOC, TPETHE,

YeTBEPTOE, MIATOE U MIECTOE 3aaHus - B 1,5 Oaia; ceibMoe, BOCbMOE, JIEBITOE U JIECATOE — B
0,5 6amna.

Tect Nel

1. dns ypaBuenus peakuuun CuSO, + KOH—... cokpalieHHOe HOHHOE ypaBHEHUE 3aIUIIETCS B
BUJIC

1) 2K'+ S04 = K,SO,
2) Cu®* +S0,% + 2K" + 20H™ = Cu(OH),4 + K,S0y,
3) CuSO,+ 20H™ = Cu(OH),d + SO,*



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

1)0,8 2) 351 3) 20 4) 1,24
3. 3nauenne PH 0,1 M pactBopa HCIO,4 paBHO
1)1 2) 2 3) 11 4) 13

4. Jlns momaBienus rupodusa xiaopuaa xpoma (I1I) cneqyer
1) 106aBUTHCONSHYIOKUCIIOTY
2) 100aBUTHIIEIOYb
3) pa3b6aBUTHPACTBOPBOIOK
4) MOBBICHTHTEMIICPATYPY
5. B pa30aBneHHOM pacTBOpE, MPUTOTOBICHHBIM M3 TUAPOCYIb(paTa KalbLHUs U BOJbI, CyMMa
KOX((UIIMEHTOB B YpaBHCHUH HEOOPATHUMOM JUCCOIMAIIMHA PACTBOPEHHOTO BEIIECTBA — ATO
1)3 2) 4 3)5 4) 6
6. PacTBOpUMOCTB OKcasata cepebpa pasHa 3,27-107° 1/ 100r H,O. Ompenenure npousBeieHue
pactBopumoct Ag2C,04
1) 5.107"* 2)1,16:10°  3)10,7-10° 4)2,31-10°°
7. MaccoBas 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOILLICHHE
1) MmacchIBeIIeCTBa K MacCeBOIbI
2) KOJHYECTBABEIICCTBA K 00BHEMYBO/IBI
3) MacchIBemecTBa K MaccepacTBopa
4) KOIMYeCTBaBEIIECTBA K 00bEeMypacTBOpa
8. K c1aGpIM3IeKTPOTUTAMOTHOCHUTCS ...
1) ruaApOKCHIAMMOHHMS
2) THIPOKCHIKAIUS
3) xJopHuIKaIbIHS
4) MaprasioBasKUCIIOTa
9. MI3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT UMETh IIEJIOYHYIO HIIM KUCITYIO CPENy.
IIprunHOM 3TOrO SIBISAETCA ...
1) snekTponu3coneit
2) JIUCIIPOTOPIIHOHUPOBAHUECOEH
3) THapaTHPOBAHHECOJICH
4)  ruxposu3coen
10.3nauenne PH uncroit Bojsl ipu 25°C cocrasisieT

nH1 2) 7 3)0 4) 10
JducnepcHbie cuCTEMBI

B tecrax mo Teme «JlucnepcHble CHCTEMBI»: TIEPBOE, BTOPOE, TPEThE U YETBEPTOE 3aTaHUS
olieHuBaroTcd B 1 Oau1; MATOE U IIECTOE 3aJaHus - B 3 Oaiia.

Tect Nel

1. VkaxuTepa3sMepblYaCTHIIKOTONTHBIXCUCTEM
1) MeHbIIe | HM
2) oonbmie 100 HM
3) ot 1 ammo 100 um
2. Kakue MOHBI CIOCOOHBI BBI3BATh KOATYJISIHUIO KOJJIOUA, YaCTHII KOTOPOTO UMEIOT
MOJIOKUTEIIBHBIHN 3aps?
1) KaTHOHBI
2) AHUOHBI
3) TOJIIPHBIEMOJICK YT



3. Jlms Kakoro AMEKTPONIUTA MOPOT KOATYISIIAH KOJUIOU/IA C TIOJIOKUTEIHHO 3apsKEHHOM
YacTHUIEN TOJKEH OBITh HAUMEHBIITNM?

1) XJIOPUAKAITUS
2) cyibdarkamus
3) oprodocharkamus

4. Munemia3oasiMMeeTCTPOCHHE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”
KaKOM 3JIEKTPOJIUT UTPACT POJIb HOHHOTO CTabmiu3aropa’?
1) xnopumkenesa (111)
2) BO/A
3) TUPOKCHIKAITHSI
5. IIpu B3aumopeiicrBuu 20 mu 0,001H mutpara cBunna (1) ¢ 10 mu 0,02H cynbdara
Kanusi obOpasyercs 30ib cyiabdara cBuai@a (II). K kakomy 537eKTpoay TOKHBI
HepEMEIAThCS YaCTHIIBI AUCIIEPCHOM (ha3bl IPH DIIEKTPOIIU3E?

1) HAXOJATCS B COCTOSTHHHMINHAMUYECKOTOPABHOBECHS
2) K KaTo1ry
3) K aHOJTy

6. B aBe xonObl HayMTO MO 50 MIT 3011 THAPOKCHAA Kene3a. [ Toro 4To0bl BHI3BATH
KOAryJISIIHIO 30111 MoTpedoBaiock 400aBuTh: B epByto — 5,3 ma 1H pactBopa xmnopuna

kamusi; B apyryio — 18,7 wmm 0,001H pactBopa docdara  HaTpwsl.
BbI4KCIUTEIOPOTrKOArYIISAIIUHKAXK IOTOIJIEKTPOIIUTA.

OKI/ICJII/ITQJIBHO'BOCCTaHOBI/ITeJIbHBIeIII)OIIeCCLI
B Tectax mo teMe «OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC IpouecCCoul»: IICPBOC, BTOPOC,

TpEThe, YETBEPTOE M MSATOE 3a/iaHus oneHuBaroTcs B 0,5 Oanna; mecroe — B 1 6awt; ceapmoe u
BOCBMOE — B 2 Oajuta, a AeBsITOE — B 2,5 0aJIjIoB.

Teer Ne 1
1. OkucnauTens — 3TO aTOM, MOJICKYJIa WIIK UOH, KOTOPBIH ...
1) YBEJINYMBACTCBOOCTENIEHbOKUCIICHUS
2) HPUHAMACTIICKTPOHBI
3) OT/aeTCBOMAICKTPOHBI

2. IIpouecc BOCCTaHOBIIEHHSI UMEET MECTO B ClIydae, KOTJa ...
1) HelTpaibHBIC ATOMBI PEBPAIIAOTCS B MOJIOKHUTEILHO-3aPSKCHHBIC HOHBI
2) MONOXKUTEIbHBIN3APSITHOHAYMECHBIIACTCSI
3) oTpuIATENbHBIA3APSIMOHAYBEIMYHNBACTCSI
3. 13 npencraBieHHbIX HUKE peakunii kK OBP nucnponopunonnpoBaHus NPUHAMIEKHT ...
1) S + 2HNO3 = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O
3) Mg + S =MgS
4. K BocCTaHOBUTENSAM OTHOCSTCS ...
1) METaJIIBI, BOJIOPOJ, YTIACPO
2) AKTHBHBIE HEMETAJLJIBI
3) AJIEMEHTBI, HAXOIAIINECA B CPEAHEN YaCTH NEPUOANIECKON CUCTEMBI
5. CreneHu OKUCIICHUS KUCIIOPO/Ia @) B BOJIE U 0) B IEPOKCHIE BOJJOPO/Ia COOTBETCTBEHHO PABHHI ...
1) a)—2;0)—-2
2) a)—2;0)+2
3) a)—2;06)—-1
6. Ilepmanranar kanus B OBP, nmporekaromux B KUCIIOH cpesie, BOCCTAHABINBAETCS 110 ...
1) KkatioHa Mn?*
2) MaHraHaT-noHa MnO4?



3) okcuna maprauna (1) MnO
7. B peaknuu, nporekaromeit mo cxeme Cr,S3 + KNO3;>K,CrO4 + K;SO4 + NO okucienuro
MOJIBEPTalOTCS CIACAYIONINE SJICMEHTHI ...

1) a3oT U cepa
2) cepa U XpoMm
3) XpOM H a30T
8. Cymma ko3 (pHUIIMEHTOB B peakiuu, MPUBEICHHON B Boripoce Ne 7 paBHa ...
1) 26 2) 18 3) 35
9. Cymma ko3¢ durtuerto B peakiun KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3JI€KTpOXI/IMI/I'-IeCKPIe CHUCTEMBbI

B tectax mo Teme «DJIEKTPOXMMHUYECKHE CHUCTEMBI»: IEPBOE, BTOPOE M IATOC 3aTaHHS
OIICHUBAIOTCS B 1 OaJIT; TpEThe M YeTBEepTOE 3a1anus— B 1,5 O6aiia; mecroe u ceapmoe — B 2 Oasia.

Tect Nel
1. DnekTpoIHBIi MOTEHIIUAT OMPENEISIOT 0 YPaBHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kianeitpona
3) Bosbiimana

4) Appenunyca
2. Paccumraiite DJIC ransBanuyeckoro siaementa Mg|MgSO,||CuSOy|Cu npu crangapTHBIX

YCII0BHUAX
1)  -203
2) 271
3 271
4 081

3. Kakwue mpoykThl 00pa3yroTCsl Ha KaToJIe MPH JICKTPOIIH3E pacTBOpa HUTpaTa cepedpa?
1) BOJIOPOJT

2) cepedpo
3) a30THAsKUCIIOTA
4) KHCIIOPO]T
4. YkaxuTe cyMMy KO3 (DHUIIMEHTOB B YpaBHEHUH AIIEKTpOsIn3a pacTBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8

5. Kakas wu3 mpHUBEAECHHBIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUN MPOTEKAeT
CaMOIIPOU3BOJIBHO B MPSMOM HaIlpaBICHUU?
1). FeSO,+ Cu —...
2) CuSO4 + Fe —...
3) CuSO4 + Na —...
4) HCI+ Cu —...

6. Bpruuciurte mMaccy 1UHKA, MONYYEHHOTO TPHU DJIEKTPONU3e Cynb(dara IMHKA, KOTOPBIHA
poBoAUIIN B TeueHue 20 cek npu cuiie Toka 1A

1) 2,110
2) 005
3) 0,013

4) 6,7-107



7. TlpuBenute cXeMbl 3JEKTPOJHBIX IPOLIECCOB U MOJIEKYJISPHOE YpPAaBHEHUE PEaKIIHH,
IPOTEKAOIIEH TPH DIIEKTPOXUMHUIECKON KOPPO3UH rajabBaHonapbiZn|M(Q B CEpHOKHUCIIOM
cpezne. B orBete ykaxure cymmy K03(h(pULIneHTOB B MOJIEKYIAPHOM YpaBHEHUH.

1) 6
2) 5
3 4
4 8

BueaynutopHass camocTosATenbHas paboTa OOy4aromUXcs OCYIIECTBISETCS B BUJC
M3YYEHHUS JIUTEPATYpPhI 10 COOTBETCTBYIOLIEMY pa3iey ¢ mpopaboTKoil MaTepuaia; ohopmiieHus
OTYETOB I10 JJAOOPAaTOPHBIM pabOTaM U BBHIIOJHEHUS JOMAIIHUX 3aaHUN.

BapHaHTLI TeMaTHYEeCKHUX JOMAIIHUX 3aJaHUiM JJ15 BHeayHHTOPHOﬁ CaMOCTOATEIbHOIM paGOTLI
CTYACHTOB 110 TEMaM

JlomamHee 3aganue No 1
no reMme «XUMHYeCKasi TEPMOIMHAMUKA)»

B nmomamnem 3amanuum mo TeMme «XUMHYECKas TEPMOJMHAMHUKA»: TiepBas 3ajada
orieHuBaeTcs B 2,5 Oayuta; BTopas — B 1,5 6aina; Tpethst — B 1 Oaiw.

3amauga Nel
Hns peakuun CHy ) + COy () = 2 CO () + 2 Hy () onpenenuTe BO3MOKHOE HAITPABICHUE

CaMOIPOM3BOJILHOIO TEUEHHUS PEAKLMU MPU CTAHAAPTHBIX YCIOBUAX M Ipu Temmeparype T =
927 °C, ecin TeroBoit 5h(heKT PeaKIuy 10 3aaHHON TEMITEPaTyPhl HE H3MEHUTCS. YKaKHTE: a)
BBIJICJIICTCS] WJIM TOTJIOIIAETCS SHEPIrus B XOJl€ peakluu; 0) NpUUMHY HalJIEHHOro U3MEHEHHUs
sHTponuHu. Paccunraiite Temneparypy Hadajaa peakLuu.

3azmaya Ne2

Beruncaure termosont  addekr peaknum: CaCoiy + 2 HoOry = Ca(OH)yw) + CoHy (),
HOJIb3YACh CTAaHAAPTHBIMU TEIUIOTaMU 00pa30BaHUs pearupyromux BemecTB. CKONIbKO TEIIOThI
BBIJICTTUTCSI HITU TIOTJIOTUTCS TIPH oO0pazoBanuu 2,24 1 CoH,?

3azmaga Ne3

[To TepMOXUMUYECKUM YPaBHEHHSIM pacCUUTANTE TEMI0BON A (HEKT peaKkiuu:
Hypy + COz)=CO ¢+ Hy O). TepmoXuMHUECKHE ypaBHEHHUS:

a) Hz () + 02 ™= Hzo () AH = -241,9 KI[)K;

0)2CO ) + Oz =2 COyr), AH =-566,2 xIx.

JloMmalHee 3aganue No 2
mo TeMe « XUMHUYECKAsA KHHEeTHKA»

B nmomamrHem 3amaHuu 1Mo TeMe «XHMMHUYECKash KWHETHKay»: TepBas 3ajada OlICHUBAETCS B
1,5 6anna; Bropas — B 0,5 6anna; TpeThs, UeTBepTas u nstas — B 1 Gan.

3amaua Nel
Peaxnus nporekaer no ypaBHeHHI0: Os () +2 CO (= 2 COy(y. HauanbsHble KOHIEHTpanuu

pearupytromux BeriectB paBHbl: [O2] = 1,2 monb/1, [CO]= 0,8 Monb/1. Bo CKOIBKO pa3 U3MEHHUTCS
CKOPOCTH MPsIMOM peakiuu, koraa mpopearupyet 30% CO? Bo CKOIBKO pa3 U3BMEHSTCS CKOPOCTH
MPUMOI ¥ 0OpaTHOM peaKIuu, eCIM YBEIHUUTh JaBlIEHUE B CCTEMeE B JBa paza?

3agauga Ne2

[Ipu Temnepatype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYNAET B PEAKIUIO 3a 20MUH.
PaccuuTaiiTe Bpemsi, mpu KOTOPOM JTO K€ KOJHMYECTBO BEIIECTBA BCTYIUT B PEAKIUIO TMPHU



temneparype 200 °C, ecrm TeMIepaTypHblii K03 duuumeHT ckopoctu peakuuu paseH 2. Bo
CKOJIBKO pa3 U3MEHHUTCS TIPH 3TOM CKOPOCTh PEaKIIHH?

3amaua Ne3

Haiimure HadanpHbIE KOHIICHTPAIIMM HCXOJHBIX BEIIECTB M KOHCTAHTY pPaBHOBECHUS
peaKkiuu:
Fe (7 + HoO () = FeOy + Hy (1), eciu paBHOBECHbBIE KOHIEHTPALMK PEarHpyIOIIUX BELIECTB
paBubL: [H20]=0,3moms/m1, [Hz] = 0,4 Momb/m.

3anaya Ned

Jns peakunonnoi cucreMsl: CO y + HoO () = COyr) + Hy () HavanbHbIE KOHLEHTPALUU
paBubl: [H20] = 0,5 monp/n, [CO] = 0,6 monp/i1. Onpenenute KOHIEHTPAIIMU BCEX BEIIECTB B
MOMEHT PaBHOBECHS, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3agaya NeS

Bripasute uepe3 KOHLEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICIYIOIIUX PEAKIIUMN:

N2(r) +3 H2(r) =2 NH3(F),AH =-92.2 k]I x;
COQ(F) +C ()= 2 CO(F), AH =+160,5 xJ[x;
CO(F) + HzO(r) = COQ(F) + Ho, AH=-41,1

kJK.

YKaXuTe HaANpaBJICHHE CMEIICHHS XHUMHUYECKOTO PaBHOBECHS J3THX pEaKIMi: a) TpH
MOHIDKEHUU TEMIIEPATYPhI, €CIIM JIaBJICHUE MOCTOSHHO;, O) TMpPW TOBBIIICHUH JaBIICHUS, €CIIH
TeMIepaTypa MOCTOSHHA.

Jdomamnee 3axanue Ne 3
o reme «PacrBopsn»

B nomamnem 3amanum mo teme «PacTBOphI»: mepBasi, BTOpas, TPEThs U MATas 3a7a4u
orieHuBaercs B 1 6amn; yerBepras u mecras — B 0,5 Oaia.

3azmaga Nel
B xakom oOGbeme Boabl cienyeT pactBoputh 1351 SnCl, mis momyuenuss 3M pactBopa

xynopuna onosa (Il) ¢ mmotaocteio p = 1,405 r/mn?

PaccuuraiiTe: a) MaccoBylO J10JII0 BEIIECTBA B pacTBOpe; 0) MOJSPHYIO KOHIIEHTPAIUIO
HKBUBAJIEHTA; B) MOJSUIBHOCTB; T) THUTP; 1) MOJIBHYIO J0JIIO BELIECTBA B PaCTBOPE.

3ayaya Ne2

3aKOHYMTE MOJEKYJSPHbIE M HANMIINTE COKpAIIEHHblE HOHHBIE YpPAaBHEHMs peaKIHii
B3aWMOJICHCTBHS CIIEIYIONINX BEIIECTB:

HBr + NaOH —

AgNO; + HyS —

MgCl, + KOH —

CaF, + HCI—

Sb(OH); + H,SO, —

Sb(OH); + NaOH —

3amaua Ne3

CocraBbTe 10 J1Ba MOJIEKYJISIPHBIX YPaBHEHUS PEAKINH K CIETYIONIIM HOHHBIM:

Ba®* + CrO,~ — BaCrOy;

NH;," + OH — NH,OH;

ZnS + 2H" —Zn* +H,S

3agaua Ned
Beruucnure pH 0,05M pactBopa cepHOU KUCIOTHI.

3ajaya Ne5



Kakue w3 crnepyromux coseir moasepratorcss rumponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE U MOJEKYJSPHBbIE YpaBHEHMsI TMIIPOJIN3a COOTBETCTBYIOMIMX coneil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI 3TUX COJEH?

3agauda Neb6

Haitnure npoussenenune pacrsopumoctu POCly, eciu B 200 M Bojibl pactBopsiercst 2,17 ¢
3TOr0 COEIUHEHUS.

JlomamHee 3aganue No 4
1o TeMe «OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI»

B nomamnem 3aganuu no reme «OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI»: MEpPBast
3a/ayua omeHuBaeTcs B 1,5 6ama; Bropas — B 2,5 6amia; Tpetbs — B 1 Oai.

3amaua Nel
[TonbGepure KOIPPUIMEHTH B YPABHCHHUSX OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIX PEAKIIHIA.

YKaxUTe TN KOKI0M PEaAKIUH.

PaccuunTaiiTe 37€KTPOABMKYIIYIO CHIIY M ONPEACIUTE HAIpPABJICHHE CAMOIPOU3BOJIBHOTO
NPOTEKaHUsT MEPBOM peaKuuuM TMpU CTAHAAPTHBIX  YCIOBUAX, HCIOJb3YysS 3HAYCHUS
OKHCJINTEIILHO-BOCCTAHOBUTEILHBIX ITOTCHIINAIOB:

HJ] + HsPO; — J, + H3POs + H,0

HNO, — HNO; + NO + H,O

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

NH4R€O4 +H, — Re + NH; + HzO

KBrO — 0O, + KBr

3ajmaga Ne2

CocraBbTe ypaBHEHHUS OKUCINUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIU:

KMnO4 +NaNO, + H,0 —

NaCrO, + H,O, + NaOH —

Bi(OH)g + NayS,0g+ NaOH —

Bi203 + C —

Mg + HNOg(pa36)—>

3amaya Ne3

Jlaubl 1Be okucauTenbHO-BoccTaHoBUTEIbHBIC Mapbl: KNO,, KNO3; u Pb(NO3),, PbO..
[Tonb3ysick  Tabnumeil cTaHAAPTHBIX  OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX  MOTEHIIUAJOB,
COCTaBbTE YpaBHCHHE BO3MOKHOU peakimu B ykazaHHou cpene (HNO3). PaccuunTaiite 3naueHue
ANEKTPOJBUIKYILIEH CHIIBI pEaKIUH.

JlomamHee 3aganue Ne 5
o TeMe «JIEKTPOXUMHYECKHE CHCTEMbD)

B nmomamHeM 3agaHuM O TeMe <«DJEKTPOXUMHUYECKHE CHUCTEMBD»: IiepBas 3ajada
orieHuBaetcs B 1 Gamn; Bropas — B 1,5 6anna; TpeThs — B 2,5 Oarna.

3amaua Nel
CocTraBpTe 3JIEKTPOHHO-HOHHBIE YPAaBHEHHS AJIEKTPOJIHBIX IMPOIIECCOB M MOJIEKYJSPHOE

ypaBHEHHE TOKOOOpa3ykoIIeil peakiiu, IPOTEKAOIIeH Ipu paboTe raabBaHMYECKOrO JIEMEHTA
Co/Co(NQOs), // AI(NO3)s/Al. Paccumraiite DJIC (E) rajgpBaHMYECKOTO 3JI€eMEHTa TIpH
CTaHIapPTHBIX YCIOBHSIX.

[IpuHSB MOTEHITHAT aHO/IA PABHBIM CTaHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHI[CHTPAIIUFO
KaTHOHOB MeTaJlla B KaTOMHOM pacTBope, mpu Kortopoit DJIC ranibBaHHYECKOTO 3JIEMEHTa
ymenbmutcs Ha 0,02B.

3amaua Ne2



IIpuBenuTe CXEMBI 3JIEKTPOAHBIX IIPOLIECCOB M MOJEKYJISIPHBIC YpPAaBHEHMS PEaKLUil,
IPOTEKAIOIINX PH IEKTPOXUMHUYCCKON Koppo3uu raibBanonapsl  Co/Ni: a) B kucioii cpee; 0)

BO BJI&JKHOM BO3YyXC€.

Onpenenure yObUTh Macchl aHOIA IPU KOPPO3HUH B KUCIIOH cpene 3a 20 MUH, €ClIi CKOPOCTh

Koppo3uu coctaBuia 0,01 r/4.
3agaya Ne3

CocTaBbTe 31EKTPOHHO-UOHHBIE YPABHEHMSI 3JIEKTPOAHBIX MTPOLIECCOB (AHOJ MHEPTHBIN) U
MOJIEKYJIIPHOE YPABHEHHE PEAKIUU, IPOUCXOIALIEH TP SJIEKTPOIIU3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOy,

Breruncnute GpakTHdeckoe KOJMYECTBO METAJUIA, MMOJIYICHHOTO Ha KaTOo/Ie TIPH SJEKTPOIH3E
Co(NO3),, eciu 37eKTPOIIH3 POBOAMIM B TedeHuH 1 4. Beixoa Metaia mo Toky coctaBui 85%.
Vkaxutre BO3MOXKHBIC MPUYMHBI YMEHBILICHUS BBIXOAA METala 10 CPAaBHEHUIO C

PpaC4YCTHBIM.

BapuaHT 1omMamHeil KOHTPOJbLHOH PpadoThI

BAPHUAHT Ne 1

Ilepuoanueckasi cucrema
3JIEMEHTOB CTPOEHHE ATOMA

TEMA 3AJJAHHUE
[aHIE JIEKTPOHHOH (GOPMYIHI ....65°6p . YKaXUTe MOIOKEHHE
JJIEMEHTa B NEPUOAMYECKON cHCTeMe: MEepuoA, TpyHIy,
Tema 1. MOArpYNMy, Ha3BaTh djeMeHT. (CocTaBbTe€ DIEKTPOHHYIO

dopMmyny aTomMa  J/EeMEHTA.  YKOKHUTE  IEKTPOHHOE
CEMENCTBO, MeTaJlI WIH HEMeTalll. CocraBbTe
AJIEKTPOHHO-Tpadguueckyro  GopMyny s yKa3aHHBIX
9JIEKTPOHOB B HOPMAJILHOM COCTOSIHUU.
3aganue 2. Yka3aTh BCE KBAaHTOBBIE YMCIA JUISL 3JIEKTPOHOB,
OTBEYAIOIIUX CIEYIOUIeH IeKTPOHHOU dopmyIie 5p6

Tema 2.
KuciorHo-ocHOBHEIE
CBOJCTBA BeleCcTB

3aganue. CocTaBbTe YpaBHEHUs peaklUid, IpU OMOIIH
KOTOPBIX MOKHO OCYILIECTBUTD CJIEAYIOIINE IPEBPALICHUS
Zn ->Zn0O— ZnCl,— Zn(OH),—>Na,[Zn(0OH),]

Tema 3.
XHMHYeCKAATEPMOAUHAMHUKA

Bapanme 1. J{na peakumm FesOux) + Hyr = 3Fe0y) + HO(
ONpE/IENIATE  BO3MOXKHOE ~ HANpaBJICHWE  CaMOIPOM3BOJHLHOTO
TeYCHUSIPEAKIIMW TPU  CTAHJAPTHBIX YCIOBHUSX H  TpH
temmeparype t =1227°C, ecim TeruioBoi (hQeKT 10 3aaHHOMN
TeMIeparypbl He U3MEHUTCSL.

VYkaxuTe: a) BbUICNSAETCS WM TOMVIOMIACTCS JHEPrHs B XOJe
peakimy; ©) TMPUUMHY HAWJICHHOTO F3MEHEHMsI SHTPOITHH.
Paccunraitreremnieparypy, IIpd  KOTOpPOHM  YCTaHABIMBACTCSA
PaBHOBECHE ¥ MPOUCXOAUT cMeHa 3Haka AG.

3ananme 2. Berauciure TeruioBoit a¢pdexr peaxurm 3FesOyk) +
8Alk) = 4Al0z3x) + 9FeK), MOB3ysICh CTAaHAAPTHBIMK SHTATBIHSIMA
00pa3oBaHuUs pearupyromx BelecTB (npuiokeHrne 3). CKOIBKO
TETIOTHI BBIICITUTCSI (TIOTJIOTUTCS ) TIpY 00pa30BaHUM BellecTBa F€ B
KOJIM4ecTBe 56 1?

Tema 4.
XHAMHYEeCKAsd KUHETHKA U
XHMHYEeCKOe paBHOBeCHE

3aganue 1. TemnepaTypHblil KOAGGUIIUEHT peakuy paBeH 2,5.
Kak u3MeHUTCS CKOpOCTh peakUuu: a) MpH TOBBIIICHUN
temriepatypel ot 60 mo 100°C; 6) mnpu OXJaxACHUH
peakuuonHoi cmecu ot 50 no 30°C?

3ananme 2. g oopatumoii peakiun Fe3Ouk) + Hyry = 3FeO) +

H,O(r3anuimnTe BolpakeHue KOHCTaHThI paBHOBecus  AHC,




=+
69,8.I1pennoxuTecnoco0byBEINYCHUAKOHIICHTPALUUIIPOTYKTO
BpCaKIIMH.

Tema 5. PacTBopbl

3aganue 1. B 180 M Bogst pactBopeno 20 r cynbdara
Mmapranmna. [Toayuumncs pactBop miotHoctsio 1,101 /Mt
BeraucnuTe MOJSIpHYIO, HOPMAITbHYIO, MOJISUTEHYIO
KOHIEHTPALlUU U MacCOBYIO JIOJII0 PACTBOPEHHOTO BEILIECTBA.
3aganue 2. CocTaBbTE MOJIEKYJISPHBIE U HOHHO-MOJIEKYJISIPHbBIE
ypaBHEHHUS peakuil B3aMMOIEHCTBUS B PACTBOPAX MEXY:
Bi2(804)3 u NaOH; FeCI3 51 st;
NH4OH u MnCl,; H,SO4 u Ba(OH)z.
3aganue 3. CocTaBbTE€ HOHHO-MOJIEKYJISIPHBIE U MOJIEKYJISIPHbBIE
ypaBHeHuss ruaponmza coieir  NapSiOs,  SbCls, Rb,SO,.
KaxoesznauenuepH (>7, <7) uMeroTpacTBOPBIITUXCOJICH?

Tema 6.
OKHCINTEIbHO-BOCCTAHOBHTE
JBbHBLIECBOICTBABEIECTB

3aganmne. MeTo10M 3JIEKTPOHHOrO Oaanca noadepure
KOE)(b(bHIH/IeHTBI B YPAaBHCHUAX, YKAKUTEC OKUCIIUTEIIb U
BOCCTAHOBHUTCIIb, HAITUIIHNUTEC 3JICKTPOHHBIC YPABHCHUSA
MMpoHeCCOB OKHUCJIICHUA U BOCCTAHOBJICHUA

H3;PO3; + KMnO,4 + H,SO,4 = H3PO,4 + MnSO4 + KoSO4 + H,O
CuSO4 + H3PO, + H,O = CuH + H3PO4 + H,SO4

Tema 7.
DNIEeKTPOXMMHUYECKHECUCTEMBI

Sananne 1. I[J'I}I TraJJbBaHUMYCCKOI'O 3JICMCHTA, O6paBOBaHHOFO
IIJJaCTUHaAMH U3 MCTAJIJIOB

Zn u Ag, nOrpyXeHHBIX B pACTBOPHI UX COJICH €
KOHIIeHTpaHI/Ieﬁ MOHOB MCTAJIJIOB

A™ =0,0lu B™ =0,05

1) COCTaBbTECXEMYTaTbBAHHYECKOTOAIEMEHTA;

2) HAIMIINTE YPABHEHUS 3JICKTPOIHBIX MPOILIECCOB
¥ TOKOOOpa3yrolen peakinm;

3) paccuMTaiTe AMEKTPOIBIKYIILYIO CHITY

raTbBaHUYECKOTO AJIEMEHTA.
3ananme 2. CocTaBbTe ypaBHEHHUS HJIEKTPOAHBIX MPOLIECCOB
(aHOA MHEPTHBIN) U MOJIEKYJISIPHOE YpaBHEHHE peaklny,
IPOXOALIEH MPU AIIEKTPOJIN3E PACIUIaBa WK pacTBOpa
anektponuta  paciutaB CaCls

Beruucnure Maccy MeTasuia BBIIEIUBIIETOCs Ha KaTo/ie, €U
AJIEKTPOIIN3 MPOBOAMIIU TIpHU cwiie Toka A =10,0. B TeueHue
BpeMeHH = 2,5 4.Bbixon Metaiia no Toky Bt cocraBun  98%.
3aganue 3. CocraBbTe ypaBHEHUS 3JIEKTPOIHBIX MPOIIECCOB U
MOJIEKYJISIPHOE YpaBHEHHE PEaKLIUH, IPOTEKaoLIel Ipu
ANMEKTPOXMUMHUIECKON KOppo3uHK ranbBaHonapel: Pb - Sn

a) B KUCIIOH cpefie;

0) B aTMocepe BIaXXHOTO BO3/yXa.

KoHTpoJibHBIE BONIPOCHI IO TEMaM
KoHTpoJsbHbIE BONPOCHI 110 TeMe «XMMHYeCKas TEPMOAUHAMHUKA»

agbrwpnE

DHTAILOUA

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMHU COCTOSIHUSL CUCTEMBI.
Buytpennssouneprus. Pabora. Temora.

[TepBbIii3aKOHTEPMOIMHAMUKY (BBIBOJ).

KakK (bYHKI_II/ISI COCTOsIHHUA CHUCTCMBEI.

DHTATBMHUSI00pa30BaHUSIBEIICCTBA.
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11.
12.
13.
14.
15.
16.
17.

=

~ow

o o

10.
11.

TennoBoil 3¢dexr xumuyeckoit peakiuu. PakTOpbl, BIUAIONIME HA TEIJIOBOM
3 PeKT XUMHUYIECKON PEeaKITnu.

Tepmoxumust. 3akoHl ecca.

CrnencrBusnzzakonal ecca.

OHTponHs Kak (PyHKIHS COCTOSIHUS CUCTEMBI.

BTtopoiizakoHTepMOIMHAMUKH.

TpeTnit3akOHTEpMOAVMHAMUKH.

Oueprusl nuooca.

Hampasnenne camorpon3BoJIbHOTO IPOTEKAHUSI XUMUYECKUX PEAKIIUI.

KOHTPOJILHBIG BOIIPOCHI IO TEME «XuMHYeCcKasi KHHETHKAY

Xumpyeckass KuHeTHMKa. CKOpPOCTh XHUMHYECKOW pEaKIMM W METOAbl €€
PETyJINPOBAHHUS.

BinusHue KOHIEHTpauuu Ha CKOPOCTh XHMMHUYECKOM peakuuu (3aKoH
JEHCTBYIOIUX Macc).

BimstHue temmeparypsl Ha CKOPOCTh XMMHUYECKOM peakuuu. IIpaBunoBanT —
T'odoa.

TeopussakTUBHBIXCTOJKHOBEHUMAppEeHUYyca.

OHeprusakTuBalu. Y paBHEHUEAppEHHyca.

Teopus nepexoJHOro KOMIUIEKca. DHepreTuyecKas guarpaMmma.

Kpusast MakcBenna — bonbiimana. DHepretudeckuii 6apbep.
KaranmutnuecknecucTeMsl.

BnusiHue xkatanu3atopa Ha CKOPOCTb XUMUYECKOW PEAKIUH.

I'oMOreHHBIN U reTepOreHHbIMKaTaIu3.

KonebarenbHbplepeakiuu.

Xumunueckoe paBHoBecre. OOpaTuMble 1 HEOOPATUMBIE PEAKLIUU.
KoHcTaHTaXMMHU4ECKOrOpaBHOBECHS.

Cwmemenne xumuyeckoro pasHosecus. [Ipunnun Jle-1llarense.

BnusiHue KOHLIIEHTpalyy, JaBJICHUS U TEMIIEPATYPBHI.

®a30BbIEPABHOBECHSI.

®da3oBble AMarpaMMBbl U1 OJHOKOMIIOHEHTHBIX CUCTEM.

KonTpoJsbnbie Bonpocsl o teme «PacTtBopbn»

ITonsiTue pactBopa. PactBopuMocTs BemecTBa. PactBopumocTs rasa.

PactBopbl. CriocoObl BhIpa)K€HUs KOHIICHTPALIUU PAcTBOPOB (MaccoBas 0JId,
MOJISIpHAsi KOHLEHTpaLKs, MOJIIpHasi KOHLEHTPALUs SKBUBAJIEHTA, MOJIbHAS 10JI,
TUTD).

Konnuraruszsle cBolicTBa pacTBOpoB. MaeanbHelil pacTBop.

3akonbl Payms: | (ToHomerpuueckuit) u |l (30ymnmockonuyeckuit  u
KPUOCKOIIMYECKHUIA).

OcMmoc. Ocmotrnueckoe nasieHne. CxemMa 0CMOMETpA.
KHcnoTHO-0CHOBHBIEB3aMMO/IEICTBHUSBEIIIECTB.

HNonHass Teopuss KHUCIOT M OCHOBaHMA AppeHuyca. OCHOBHBIE MOHATHS U
II0JIO’KEHUSI TEOpUU AppeHuyca.

Juccoumanus KucCiaoT, OCHOBAaHUW W COJIEM C TOYKM 3pPEHUS] MOHHOW TEOpUH
AppeHnyca (IIpuMepsl).

Crenens aucconuanuu. CHIbHBIC U CI1a0bIe DIIEKTPOIUTHI.

Hucconnanus cnadbix snekTponuToB. KoHcTaHTa Aucconnaum.
3akonpa3zoaBieHusIOCTBAIBIA.



12. Peaknun voHHOTO OOMEHa MeEXAY OJIIEKTPOIUTAMHU (HAa MpHUMEpe pPEeaKIIHid
00pa3zoBaHus C1a00TO AIEKTPOIIUTA, OCAKA U Ta3a).

13. ITpousBeneHnepacTBOPUMOCTH.

14. HonHoe npounsBeaeHue Bobl. BOJoOpoaHbIi U I'HIpOKCUIIBHBIA IOKA3aTEeNH.
15. I'mpposus coseit. TUnbl rUAPOIN3a COJIECH.

16. KonnyecTBeHHbIEXapAKTEPUCTUKUIIPOLIECCATUPOIIN3A.

17. @akTOopBbl, BIUSIOIINAE HA IPOLECC THIPOJIU3A.

KOHTPOJILHBIG BOIIPOCHI IO TEME «I[ucnepcnme CHUCTEMbI»

['ereporennsiecmecu. JlucnepcHbIECHCTEMBI.
Hucnepcuocts. KnaccupukanuuanucrnepcHbIXCUCTEM.
Komnonansie pactBopsl. JInoduisHbie 1 110(OOHBIE KOJUIOUIBI.
CnocoObINoTy4eHUSIKOJIOU THBIXPACTBOPOB.
CTpOEHUEKOIONIHBIXYACTHII.

[IpaBuno®asiaca — Ileckona.
YceroiunBoCThKOLIONHBIXCUCTEM. CTaOUIN3aTOPHI.
Koarymsiuust nuo@uibHbIX U THOGOOHBIX KOJTOUIOB.
CenMMeHTAIUSAKOIUIOUI0B.

0. Koarynsiusikoiou THIX pacTBOPOBIICKTPOITUTAMH.

11. [IpaBuno llyneue — Napau. Koarynupytomas crnocoOHOCTb.
12. OnTu4ecKkrecBONCTBAKOION IHBIXPACTBOPOB.

13. DNEeKTPUUECKUECBONCTBAKOIIION IHBIXPACTBOPOB.

BOoo~NoOR~WNE

KourtpoJbHbie Bonpockl 10 TeMe «OKHCINTETbHO-BOCCTAHOBUTEIbHbIE
npouecchbn»

OcHOBHBIE IOHATHS TEOPUHU OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHI.
OKI/ICJ’II/IT@J’IBHO-BOCCT&HOBHTGJ’IBHBIGCBOI\/JICTBaBGHIeCTB.
BaxHEeNIINEOKNCINTENN U BOCCTAHOBUTEIH.

TumbI OKUCIUTETEHO-BOCCTAHOBUTENBHBIX PEAKIIUN (TIPUMEPHI).
OKHCIUTENBHO-BOCCTaHOBUTEIbHBIMITOTECHIINAIL.

VYpaBuenuneHepHcra.
CocTaBIEeHHEOKUCIUTEIbHO-BOCCTAHOBUTEIbHBIXPEAKLIUH.
HaHpaBHeHI/ICOKI/ICHI/ITCHBHO-BOCCTaHOBI/ITeJIBHI)IXpeaKIII/Iﬁ.

NN E

KOHTpOJII)HbIe BOIIPOCKHI IO TEME ((3J1€KTpOXI/lMI/I‘IeCKI/Ie CUCTEMBI»

1. OnexkTpoxumuueckue  cucrembl.  Knaccudukanus — AIEKTPOXHMHUYECKUX
IIPOLIECCOB.

2. DIIEKTPOXUMHUYECKHE MTPOLIECCHI, MPOTEKAOIINE HA TPAHUIIE pa3/iesa «METall —

pacTBOp».

lNanpBarmveckmitanement/lanmamsa — Axkoou.

ONEeKTpOoABNKYIIAsCHIIaralbBAHUUECKOT0)JIEMEHTA.

S. W3mepeHre SIeKTpOAHBIX IOTEHUHANOB. PsA  CcTaHIAapTHBIX JIIEKTPOAHBIX

noreHuuanoB. CBONCTBAa METANIOB B COOTBETCTBUU C UX IOJIOKEHHEM B ALY

HaIpsOKEHUN.

YpasuenueHepHcra.

DIIEKTPOJIN3 PACIUIaBOB M pacTBOPOB. KaTomHBIE M aHOIHBIE TPOLIECCHI.

OO6wenunenHbli 3akoH Papanes. Berxos 1o Toky.

Koppo3zus metamnos. Kinaccudukaiiys Koppo3HOHHBIX TPOIECCOB.

10. XVMHYECKAsIKOPPO3USL.

»w
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11.

12.
13.
14.
15.
16.
17.
18.
19.

DNEKTPOXUMHUYECKass KOppo3usi. AHOJHOE OKHCIEHHWE MeTajyla M KaTOJIHOE
BOCCTAHOBJICHHE OKHCIUTEIIS.

[Tpumepsl KOPPO3UU B KUCTION cpejie M aTMOCHEPHON KOPPO3UH.
CKOpOCTEKOPPO3HH.

3aluTaMeTaIIOBOTKOPPO3UH.

3aIUTHBICTIOKPBITHS.

DIEKTPOXUMHUYECKHE CIIOCOOBI 3aIIUTH OT KOPPO3UU METAILIOB.

XyUMHYecKre HCTOYHNKH TOoKa. ['albBaHMYECKHi 3JIEMEHT.
XUMHUYECKUEUCTOUHUKUTOKA. AKKYMYJISATOPBHI.

XuMH4ecKre HCTOYHHUKH TOKA. TOIUIMBHBIE 3JIEMEHTEI.



MNPUJIOKEHHUE 2
7. OeHOYHbBbIE CPeACTBA /IJIsl NPOBEJEHUS MPOMEKYTOYHOMH aTTeCcTAluU

HpOMC)KYTOLIHaH arrecragus nuMmeer OCJIbIO OIIPCACIINTD CTCIICHb JOCTHIXCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘ICHI/ISI 10 JUCHUILIMHE 3a OHpCI[eJIeHHbe/'I nepuon O6y‘-I€HI/IH.

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



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHT

O1eHOYHEIE Cpe€acTBa

OIIK-1: YMCHHEM HCITIOJIb30BATh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHbIX TUCLHUILIJIMH B HpO(beCCHOHaHBHOﬁ ACATCIIbHOCTU, ITIPUMCHATb MCTO/IbI
MAaTCMATUYCCKOI'0 aHaJIM3a 1 MOACIIUPOBAHMS, TCOPCTUYCCKOI'O U OKCIICPUMCHTAJIbHOI'O UCCIICAOBAHUA

3HaTh

- OCHOBHBIE XMMHUYECKHE ITOHSITHA,
[MOJI0KEHUS U 3aKOHBI,

- COBPEMCHHBIC HaIpaBIICHUS
Pa3BHUTHS HAyYHBIX TCOPHIA;

- MCTOJIBI  TCOPETHUYCCKOIO H
IKCIIEPUMEHTAIBLHOTO HCCIICIOBAHMS
B 001aCTH XUMHH

Hepeltenb meopemu4ecKux 6onpocoe K zauemy:

16.
17.

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

OCHOBBI XMMMYECKOH TEPMOAMHAMHUKU: CHCTEMa, TEPMOJUHAMUYECKHE IapaMeTphl
CHCTEMBI, (YHKIIUU COCTOSIHUS CUCTEMBI. [1epBblii 3aKOH TEPMOIMHAMUKH.

OHepreTuka XMMUYECKHX IPOLIECCOB.

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

OuTponus. YpaBHeHue boabiimana. BTopoil u TpeTuil 3aKoHbl TEPMOJIMHAMUKH.

Oneprus ['m66ca. HanpapiieHUs! XUMHUECKUX TIPOIIECCOB.

Xumnueckass kuHeTHka. CKopocTh XUMHUYecKor peakuuu. CpenHss U UCTHHHAs CKOPOCTU
peakuuu. Kunetnueckas Kpupasi.

CKOpOCTb peakiMy U METOJIbl €€ peryIupoBaHHUsL.

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

DOHeprust akTuBalKi. AKTUBUPOBAHHBIM KOMIUIEKC. Y paBHEHUE AppeHuyca.

. KaranusaTopsl 1 KaTanIMTHYECKUE CUCTEMBI. | OMOT€HHBIN KaTanus.

. KaranuszaTopsl n katanutuyeckue cucTeMsl. I eTeporeHHsli KaTtanus.

. XuMH4YecKoe paBHOBecHe. KOHCTaHTa XUMHUYECKOTO PaBHOBECHS.

. Cmemenne xummndeckoro pasHosecus. [Tpunuun Jle [larense.

. PactBOpb1. CiocoObl BeIpaskeHUsl KOHIEHTPALUU PACTBOPOB.

. PacTBOpBI 2nekTponuToB. CTENEHb U KOHCTAHTA IEKTPOJUTUYECKON AUCCOLUALNN. 3aKOH

pazbaBnenust OcTBaIbaA.

Jucconumanus KUCIOT, OCHOBaHHM, coneil. AMQOTepHbIE YEKTPOTUTHI.

PactBopumocTs. IlpousBeneHue pacTBOPUMOCTH. YCJIOBHE OOpa3OBaHMsI M PACTBOPEHUS
0CaJIKOB.

Huccoumnanusa Boasl. MoHHOE npousBeneHne Boasl. pH.

I'uaponus coneit. CTeneHb U KOHCTAHTA TUAPOIN3A.

Hucnepcusie cuctemsl. Knaccuduxkanus. Jlnoduibabie 1 110)OOHBIE KOJITOUIHI.

CtpoeHune KOJUIOUIHBIX YacTHII.

Koarynsmust KoJTOMIHBIX pacTBOPOB.
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC CBOICTBa
OKHCITUTEITbHO-BOCCTAHOBUTEILHBIX PEAKIIHI.

BEIIECTB. Knaccuduxanus




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHT

OneHouHble CpeaCTBa

24. DneKTpOXUMHYECKHE CUCTEMBI. 3akoHbI Dapases. DIeKTPOIHBIN MOTEHITHA.

25. I'anpBannveckuii anemMeHT Jlanusis SIkoou.

26. DJIEeKTPOXUMUYECKUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [IpuMeHeHue aiekTponsa.

27. DnekTposin3. AHOIHBIM U KAaTOJHBIA MPOIECCHl IPH AEKTPOJIN3e pacTBopoB. [IpumeHeHme

AIIEKTPOJIN3A.

28. Kopposwusi. Bunbl kopposun. CriocoObI 3alUTHl METAIIIOB OT KOPPO3HH.

Ilpumepnvle npakmuyeckue 3a0anus 011 3auema:

1. HammcaTth 53JIEKTpOHHBIE YpPaBHEHMs DSJIEKTPOIAHBIX IPOILIECCOB, YpaBHEHUE CyMMapHOU
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ[C ralbBaHUYECKOTO 3JIEMEHTa, €ClIM KOHILEHTpPaluu
HOHOB MeTaiuioB pasHsr: [AI**]=0,001 monb/i1, [Co%*]=0,1 Mous/iL.

2. Hanncath MOHHBIE U MOJIEKYJSIpHBIC YpaBHEeHUS peakuuid ruaponusa coieit: KsPOys; NaySOs;
ZnC|2.

3. 3aKOHYUTH YpaBHEHHs peaKlUii, HAMKMCAB 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),. [lmotHocTs pactBopa 1,14
r/mi. Paccunraiite: w(Ca(OH);); Cv; Cox; Cmy N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA:

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

6. HamucaTh SJeKTpOHHBIE YpaBHEHHUS OHJIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CyMMapHOU
TOKOOOpasyromel peakuuu, BeMUCIUTh JJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH YpaBHEHMsI peaklUii, HaKMCcaB X B MOJIEKYJISIPHONW U MOHHOM popmax:

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

8. Hamucath ypaBHEHHs PEaKIUii THAPOIU3a B MOJIEKyIsipHOM U woHHOM Bue: Aly(SOy)s, KCI,
Na,SOs.

9. Hamucath SJEKTpPOHHBIE YypaBHEHHUS OJJIEKTPOJHBIX MPOIECCOB, ypaBHEHHWE CyMMapHOU
TOKOOOpa3yrome peaknuu, BeMUCIuTh JJ[C ranpbBaHUYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUH
MOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 mois/11, [Cu*]=1,0 Moms/m.

10. Cynbdat amomunusi maccoir 36,4 r pactBopwim B 100 r Boxbl. [ImoTHOCTE TONTYy4eHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AI2(SO4)3) 1 N (H20); T.

11. HamucaTh S7I€KTPOHHBIE YpPAaBHEHHUS AJIEKTPOIAHBIX MPOIECCOB, YPAaBHEHUE CYMMapHOM
TOKOOOpa3yromeil peakiuu, BeIYUCIUTh DJIC raqbBaHUYECKOTO AJIEMEHTa, €CIM KOHIEHTPAllNH




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHT

OneHouHble CpeaCTBa

MOHOB MeTayuioB pasHel: [MNn®"]=0,01 mous/i, [Ag*]=1,0 Mob/11.

12. 3aKOHYUTH YpaBHEHHUS PEAKLMI, HAIIMCAB UX B MOJIEKYJISIPHOM U MIOHHOM BHJIE:
MnS + H,;SO4 —, Fe(OH)3; + NaOH —, NH4Cl1 + KOH —.

13. Ompenenute TepMOAMHAMUYECKYIO BO3ZMOKHOCTD IpoTekanus peakuun CaO + 2 Cy) =
= CaC; () + CO(r), AH; = 460 xI>x pu cTaHIapTHBIX YCIOBHUAX. Paccunraiite TeMnepaTypy Havaa
peakiuu, ecmu  S(Ca0)=38 [Ix/monsK; S(C)=6 [Ix/monsK; S(CaCjy)= 70 Jx/Mons-K;
S(CO)=197 dx/monn-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI:
KMnQO4 + NaNO», + H,SO4 —, CI‘2(SO4)3 + Br, + NaOH —.

15. Onpenenure TePMOANHAMUIECKYIO BO3MOXKHOCTD npoTekanus peakiuu 2 Cly iy + 2 HO) =4
HCly + Oy (ry, AHy = 115,6 x/Ix npu cTaHIapTHHIX yCIOBHAX. Paccumraiite Temmeparypy Havaia
peakuu, ecau S(Cl2)=223 [Ix/mons K; S(H20)=189 [lx/mons'K; S(HClH= 187]1x/moibK;
S(02)=205 JTxx/momas-K.

16. Hanucatp ypaBHEHHsI peakiiiii ruaposiu3a B MosieKyssipaoM u noHHoM Buje: CrCls, NaNOs,
K2CO:s.

17. CocTaBbTe ypaBHEHUS OKUCITHTEILHO-BOCCTAHOBUTEIHHBIX PEAKIIU:
K>Cry,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omorenHass peakius IMpoTekaeT mo ypaBHeHutro H, oy + b ) = 2 Hly). Hauampnas
KOHIIEHTpaluss Bojxopoaa 2,1 monbe/n, uoma 1,5 monw/n. Bo ckoiabko pa3 M3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopona?

19. B 640 ma Boasl pactBopuiu 160 T xnopuna sxenesa (111). [I1oTHOCTH MoNydeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpeznenure TEPMOJMHAMHUECKYIO BO3MOMKHOCTb MpOTeKaHUsl peakuun CS; () +3 Oyp)=
=CO; ) + 2 SO; (y, AH; = -1075 x/I>x mpu cTaHgapTHHIX yciaoBusX. Paccuuraiite TemmepaTypy
navana peakuuu, eciiu S(CS;)=151 Jx/monb-K; S(02)=205 Ix/mons K; S(CO,2)= 213 JIx/monb K;
S(S0O,)=248 JTrx/monbK.

21. Peakius uner no ypaBHeHuto: 2 Hy ) + Sy () = 2 HoS(ry. HauanbHas KoHLEHTpaIys Bogopoaa
2 Mounb/11, cepol 1,5 Monb/n. Onpeaenute BO CKOJIBKO pa3 U3MEHHUTCS 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/Ix npu craHgapTHBIX yclIoBUsX. PaccuuTaiite Temmeparypy
Havana peakiun, ecin S(ZnS)=58 Jx/moinb K; S(02)=205 JIx/monb K; S(ZnO)= 44 JIx/monb K;




CTpyKTypHBIii

NHaukaTop AOCTHIKEHUS

DJIEMEHT OueHouHbIe CpeiCcTBa
KOMITETCHIIUHT
KOMIIETEHINH
S(S0,)=248 JTxx/moab-K.

23. HayanbHble KOHLEHTPAIMU UCXOIHbIX BetecTB B peakuuu: 2 SO, iy + Oy () = 2 SO;3 () 6b11m
paBHsbl 1,8 Mosb/1 SO; 1 2,4 moib/11 Oy. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIM K MOMEHTY,
korna npopearupyet 0,8 mosb/nm SO,?

24. B pactBope oprodochopHoii kuciaotsl Maccord 1200 r u tutotHOCTRIO 1,153 /™M copepkutes 312
r H3PO,. Paccunraiite: @(H3POy); Cyp; Cox; Cmy N(H3PO4) u N (H2O); T.
YmeThb - pematb  pacueTHble  3aJaydu Ilpumepnsle npakmuyecKkue 3a0anus
MIPUMEHUTEITEHO K Marepuainy 1. s peakumu CHy () + CO, () = 2 CO () + 2 Hy (1) onpeniennte BOZMOXKHOE HAIIPABJICHUE
MIPOrPaMMBI; CaMOIIPOU3BOJILHOTO TEUCHUSI PEAKIIMK IIPU CTaHJAPTHBIX YCIOBUSAX U pU  TemrepaTtype T =927°C,
- aHAIM3UPOBATH IIPOIIECCHI, | €CTM  TeIIOBOM 3(dexT peakuuu A0 3aJaHHOH TeMIIepaTypbl HE HW3MEHHUTCS. YKaXKHTE: a)

IIPpOUCXOAINIHEC B
XHUMHUYCCKUX CUCTEMAX.

Ppa3INYHbIX

BBIJICJIAECTCSL WIIM TIOTJIOLIAETCS SHEpPrus B XOJAE peakuuu; 0) NpUUMHY HalWJAEHHOTO M3MEHEHUS
sHTponuu. Paccunraiite Temneparypy Hadasaa peakLuu.

2. Boipaszute uepe3 KOHLUEHTpALMKU PEareHTOB KOHCTAHThl PAaBHOBECHUS CIIEIYIOLIMX PeakLuil
Nory + 3 Hory = 2 NHz AH = -92,2 xJlx. YKaxuTe HalpaBlIeHHE CMEIICHUS XUMHYECKOIO
pPaBHOBECHsI 3TUX PEaKLUi: a) NpU MOHMKEHUH TeMIIepaTyphl, €ClIM JaBJIeHUE MOCTOSHHO; 0) Ipu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpAaTypa MOCTOSHHA.

3. Ckonbko MWIIMIUTPOB 96%-HOro pacTBopa CepHON KUCIOTHI C IJIOTHOCTBHIO 1,84 r/min
notpedyetcs s npurorosienus 2 i1 0,25M pactsopa?

4. Kakwe w3 cnenyromux coneit noasepratorcs rupponusy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJSIPHBIC YpPaBHEHHUS THUIPOJM3a COOTBETCTBYIOMUX cojeil. Kakoe
3HavyeHue 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 3apsii 4acTHUI] MOJTYYEHHOIO 30/ W HalMIIUTE
(bopMyTy €ero MUIIEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CHIIy U ONPEIEINTE HalpaBICHUE CaMOIPOU3BOJIBHOTO
MPOTEKAHUS peakuuu npu CTaH/IapTHBIX YCIIOBUSIX, HCIIOJIB3YS 3HauEHUs
OKHUCIIUTENHLHO-BOCCTAHOBUTENBHBIX IToTeHIIMamos Hl + HiPO, — J, + H3PO3; + H,O0.

7. TlpuBeaute cxXeMbl 3JEKTPOJHBIX MPOLECCOB M MOJEKYJISpPHbIE YPaBHEHUS pEaKlUid,
NPOTEKAIOIIUX TPH JIEKTPOXUMHUUECKON Koppo3un ranbBaHonapsl  Co/Ni: a) B kucioii cpene; 0) BO
BJIQXKHOM Bo3ztyxe. OrnpenenuTe yOblIb MacChl aHO/1a PU KOPPO3HUHU B KUCIIOi cpefie 3a 20 MUH, ecliu
cKopocTh Kopposun coctamia 0,01 /4.

8. CocTaBbTe AJIEKTPOHHO-MOHHBIE YpPaBHEHHS AJIEKTPOJHBIX IMPOLEecCOB (aHOA HHEPTHBIN) U




CTpyKTypHBIii

NHaukaTop AOCTHIKEHUS

DJIEMEHT OueHouHbIe CpeiCcTBa
KOMIIETEHI[NHA
KOMIIETEHIINHU
MOJIEKYJIIPHOE YpaBHEHHUE PEaKIUH, POUCXOAIICH MpH dekTposn3e pactBopa CoSO, Beruucaure
(bakTHYECKOE KOJMYECTBO MeTalla, MoJydeHHOro Ha karozae mpu 3iektponusze Co(NOs),, ecnu
AJIEKTPOJIU3 MPOBOJAMIM B TeueHUMH | 4. Beixom Meramna mo Toky cocraBui 85%. Ykaxute
BO3MO>KHBIE IPUYMHBI YMEHBIICHHS BbIX0J]a METAJIJIA IO CPABHEHHIO C PACUETHBIM.
Bianers - HaBBIKAMHU MIPUMEHEHUS Ilpumepnsle npakmuueckue 3a0anHus:

COBPEMEHHBIX XUMHUYECKHX 3aKOHOB
U Teopuil B MpodeccuoHAIbHON
e TeTbHOCTH;

- MPAKTUYECKUMHU HaBbIKaMU
TEOPETHUIECKOTO u
AKCIIEPUMEHTATILHOTO UCCIIEeI0OBAaHUS

1. Onpenenuth ¢ KaKMMHU M3 yKa3aHHBIX HM)KE BEIIECTB MOKET B3aMMOJEHCTBOBATH pacTBOP
THJIPOKCHIA Kallus: MOAOBOAOpoaHas kuciora, ximopua menu (1), oxcun yrimepoma (1V), oxcua
ceunua (ll), rugpokcun amomMuHus, ruapokcus aMMmoHus. CocTaBbTe ypaBHEHHS BO3MOYKHBIX
peakuuii B MOJIEKYJISIpPHOW U MOHHO-MOJIEKYJISIpHOH (opMax.

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

3. TemneparypHblif K03 unueHT peakuu paBeH 2,5. Kak M3MEHUTCS] CKOPOCTh PEaKIMU: a) IPH
noBblieHUH Temneparypbl oT 60 1o 100°C; 6) mpu oxJjakJeHUU peakUuuoHHOM cMecu oT 50 no
30°C?

4. Ina obparumoii peakiun FesOu) + Hypy = 3FeO) + HoOr3anuimure BhIpakeHHe KOHCTaHThI
paBHoBecust AH°, x/[x = + 69,8. Ilpeanoxute crnocoObl yBeTMUEHUS KOHIEHTPALUN MPOIYKTOB
peaxiuu.

5. Tlpu mnpokaJuBaHUM METAJUIMYECKOro THTaHa oOpasyercss Oejblii MOPOIIOK, KOTOPBIH
pacTBopsieTCsl B KOHLEHTPUPOBAHHOM CEpHOM KHCJIOTE€ M CIUIaBIAETCS cO Iuenoybto. Yrto
npescTaBisieT coboi 3To coennHenre? Hanummre ypaBHEHUS BCEX YKa3aHHBIX peakIuil.

6. CKOJTBbKO MIITHIUTPOB 96%-HOTO pacTBOpa CEPHOM KUCIOTHI C IUIOTHOCTHIO 1,84 1/mi
notpedyercst uist mpurorosyeHus 2 i1 0,25M pactBopa?

7. Kakue BemectBa M B KAaKOM KOJMYECTBE BbLAEHATCS npu mnpoxoxaeHun 48250 Ku
aNIeKTpuuecTBa yepe3 pactBop xyopuaa mapranina (l1)? CoctaBbTe cxemy 3J€KTpOJIM3a 3TOTO
pacTBopa.

8. AnroMHHHUH ckiienaH ¢ Meabto. Kakoil u3 meramnoB OyaeT KOppoAupoBaTh B Cpelie CEPHOI
KHUCJIOTHI M aTMocdepe BiIakHOTo Bo3ayxa? CocTaBbTE CXEMBbI AEKTPOXUMHUYECKON KOPPO3HH.

9. IlpoBecTn aHanu3 BAUSHUSA KOHIIEHTPALMM HA CKOPOCTh XUMHUUYECKOMN peakuu
Na;S;03 + H,SO, = S + SO, + Na,SO4 + H,O mo skcnepuMeHTanbHBIM JTaHHBIM. [IpoBecTn
00pabOTKY MOTYYEHHBIX JaHHBIX C UCIIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIIHOHHBIX TEXHOJIOTHH.
Pe3ynbTarel onTOB NpeACTaBUTH B BUJIE TAOIHIIHI 1.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHT

OneHouHble CpeaCTBa

Tabmuma 1
Howmep O0Bem, M1 Konuenrpanus Bpems Ckopoctb
ompiTa | NayS,03 H,O H,SO4 NayS,03, 102 | mnosnenus peaKkuuu, 10%,
MOJIB/T MYTH, C !

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2

5 5 3 2 6,5

[To manHBIM TaOIUIEI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKITUU OT KOHIICHTPAIIUU
THOCY/b(aTa HATPHUs, OTIOKUB Ha ocu adciucc koHmeHtpanuio NapS;Os, a Ha ocu opAMHAT —
CKOPOCTh PEaKIIHH.

CraenaTh BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKIIUU OT KOHIICHTPAIIMK THOCYIb(aTa HaTPHsI.




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

[IpomexyTouHass arTecTalys IO [AUCHUIUIMHE «XUMHUS» BKIIOYACT TEOPETUUYECKUE
BOTIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW IUCUUIUIMHE MPOBOIUTCS B YCTHOW (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OHO MIPAKTHUUECKOE 3aJaHHUE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - OOYYarOIIMIiCS JIEMOHCTPUPYET MOPOTOBBIM YpOBEHH CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTACIHHBIX 3HAHUI, YMCHHIA, HABBIKOB, 00YJAIOIINUNCS UCTIBITHIBACT 3HAUYNTEIBHBIC
3aTpyJHEHHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3aU4TEHO» - 00YUaIOIIHIICS HE MOXKET MTOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U
00BsicHEHUST MHPOPMAIUH, HE MOKET MOKa3aTh MHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



