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JIner aktyanusanum paboyeii nporpamMmblI

Paboyas mporpamma nepecMoTpena, o0cyxaeHa u ogoopena ais peanusanuu B 2020 - 2021
y4eOHOM Trojly Ha 3acelaHuu Kapeapsl XUMHH

[Iporokoxn ot 01 Ce/HTSI6Dﬂ 2020, No 1
3aB. kadeapoit z é‘— z éé é H.JI. Mensauk

Pabouas mporpamMma nepecMoTpeHa, o0cyk/ieHa u ojo0peHa s peannsanuu B 2021 - 2022
y4eOHOM IOy Ha 3aceqaHuu Kapeapbl XUMHH

[Iporokon ot 20 ir, No -
3aB. kadeapoit H.JI. MensHuk

Pabouast mporpamma nepecMoTpena, oocyxaeHa u ofgodpeHa uis peanusauu B 2022 - 2023
y4eOHOM rojy Ha 3aceJaHuu Kadenpbl XuMHUU

[IpoTokon or 20 voNe
3aB. kadeapoi H.JI. MensiHuk

PaGouyas mporpamma nepecMoTpeHa, o0cykieHa U o100peHa st peanu3anuu B 2023 - 2024
y4eOHOM rojly Ha 3aceJaHuu Kadenpsl XuMHUU

[Ipotokon oT 20 v, No
3aB. kadempoit H.JI. Mensauk

PaGoyast mporpamma nepecMoTpeHa, o0CyxaeHa u ogoopeHa i peanusanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceaHuu Kadeapsl XUMHH

[Iporokon or 200 1w 0N -
3aB. kadeapoit H.JI. Measaux




1 Ilem ocBOeHMA JUCIUIIMHBI (MOAYJ/IA)

Hensvu OCBOEHUsI JVCLIATI/TUHBI «XUMHSI» SIBJISIETCS dhopmMupoBaHue
(yHIaMeHTalbHBIX 3HAaHWHW B 00/aCTM COBPEMEHHOM XWMWM, BK/IFOUAIOIIUX OCHOBHBIE
TOHAATHS, 3aKOHbI M 3aKOHOMEDHOCTH, OINKCHIBAIOIIME CBOMCTBA XUMHWUECKUX COeJUHEHUH;
pa3BUTHE HABBIKOB CAMOCTOSTENbHOW pabOThl, HEOOXOAMMBIX /JisI TIPUMEHEHHUS XUMHUYeCKHX
3HaHWUU TIPU U3YUY€HUH CrelUa/bHbIX JUCLUIUIMH U Ja/ibHelllel NPaKTUUeCKOU AesiTeIbHOCTHU.

2 MecTo fuCHMIUITMHBI (MOJy/Is1) B CTPYKTYpe 00pa30oBaTe/IbHOM MPOrpaMMbI

OucuuriiHa XuMusi BXOAUT B 0a30ByH0 yacTh yuyeOHOro riaHa oOpa3oBaTe/bHOM
MPOTrPaMMBl.

Ons  w3yyeHWs  JUCHUIUIMHBI ~ HeOOXOAWMBI  3HaHWsl  (YMeHWs,  BJaJieHus),
chopMUpOBaHHBIE B pe3yJbTaTe U3yueHHs] AUCLUIITMH/ TTPAKTHK:

«XuMusi» B 00beMe TIpOrpaMMbl cpefiHelt 0011je00pa30BaTeTbHOM IIKOJTBI

3HaHus (YMeHUsi, B/IafIeHUs), TIOMyUYeHHbIe TP U3yUYeHWUH JIaHHOM JUCLIMTUTUHBI OyayT
HeoOXOUMBI 1151 U3yUeHUs] AUCIATUTH/TIPaKTHK:

I'eonorus

Xumus ¢GoTOpeareHToB

Be30macHOCTh JKU3HeeATeTbHOCTH

3 KomnereHiuu o0yuaromierocsi, GopmMupyembie B pe3y/ibTaTe 0CBOEHUS

AMCLMIUTAHBI (MOAY/IA) U IJIAaHUpPYeMble Pe3y/IbTaThl 00yYeHHus

B pe3sysibTate OCBOEHWS AWCHMIUIMHBI (MOAY/s) «XUMHs» OOYYarOL[UICS [JO/DKeH
o0s1aiaTh C/ieyrOUMMA KOMITeTeHLUSIMU:

CTpyKTYpHBIii [1naHvpyeMble pe3y/bTaTbl 00yUYeHUs
3/1eMeHT
KOMITEeTEeHLIUU

OK-1  crioco6HOCTBIO K abCTPAaKTHOMY MBIIIJIEHUIO, AHA/TU3Y, CUHTE3Y

3HaThb - OCHOBBI JIOTUKH, HOPMbI KDUTHUYECKOTO0 MO/X0/1a, (hOpMbI aHaI13a;
- MeTO/Ibl abCTPAKTHOT'O MBIILIJIEHUs TIPU YCTaHOB/IEHUW UCTHHBI,

- MeTO/Ibl HAyYHOT'0 MCC/Ie[JOBaHUS MyTEM MbICJIEHHOTO Pacu/ieHeHust
00BeKTa (aHaM3) U MyTEM U3YUeHHs TpeZiMeTa B ero 1[eJIOCTHOCTH,
e/TUHCTBE ero uacteu (CUHTe3)

YmeTb - a/IeKBaTHO BOCIIPUHUMATh MH(OPMALIMIO, TOTUUeCKU BEPHO,
APrYMEHTHMPOBAHO U SICHO CTPOUTD YCTHYIO M TUCbMEHHYIO peyb;

- C CIT0JIb30BaHUEM METOZI0B abCTPAaKTHOIO MBIIIIEHHS, aHa/Il3a U CUHTe3a
QHA/TM3MPOBATh a/lbTePHATUBHbIE BADUAHTHI PeLleHUs UCC/Ie0BaTeTbCKUX
Bajiau

Bragethb - HaBbIKaMU TIOCTAaHOBKH 1[eJ1H, CITOCOOHOCTBIO B YCTHOW M IMMChMEHHOU
peun JIoTuuecKyd o)OPMUTH pe3y/IbTaThl MbIIILIEHUS;

- 11eJIOCTHOM CHCTeMOM HaBLIKOB MCIIOIb30BaHHUS A0CTPAKTHOTO MBILIIEHUS
MpY peIieHruy MpoOJieM, BO3HUKAIOIIUX TPH BBITTOJTHEHUN
HCCTeIoBaTeTbCKUX paboT, HABBIKAMU OTCTAaWBAaHUS CBOEH TOUKH 3PEHUS

OIIK-4  roTOBHOCTBIO C €CTeCTBeHHOHAYUYHbIX MO3ULIMK OLleHUBaTh CTPOeHUe, XUMUYEeCKUUN U
MUHepasbHbIN COCTaB 3eMHOW KOpbl, MOpGoIornyeckiue 0COOeHHOCTH U TeHeTHUeCKUe THIIbI
MeCTOPOJKJ,eHUH TBePAbIX M0JIe3HbIX UCKOIaeMbIX NPY PellleHrH 3a/iau 10 paljioOHaIbHOMY U
KOMIUIEKCHOMY OCBOEHUIO Ie0peCypCHOr0 IoTeHLuana Hefip




3HaThb

- OCHOBHBIE XUMHUUECKHe TIOHSITUS, TI0JIOXKEHUS U 3aKOHBI;

- COBpeMeHHbIe HarpaB/ieHNs pa3BUTHSI HAYUHBIX TEODUIA;

- METO/Ibl TEOPETUUECKOTO 1 KCIIEPUMEHTA/ILHOT'0 UCC/Ie/IoBaHus B 00/1aCTH|
XMWY TIPUMEHUTEBHO K NMPo(deCcCHoHaTbHOU [esiTeIbHOCTU

YmMmeTb

- oTIpe/ieNISiTb XUMUYeCKU COCTaB U CTPOeHHe 00beKTOB OKpYyKatoliei
Cpesibr;

- pelllaTh pacueTHbIe 3a/jaud IPUMEHUTEIbHO K MaTeprasly IporpaMmbl;
- IPOrHO3UPOBATh BO3MO>KHOCTh TIPOTEKAHUSI CAMOTIPOM3BOIbHBIX
MPOLIeCCOB B PA3/INYHBIX XUMUUECKHUX CUCTeMax

Bnagetb

- HaBbIKaMK TIPUMEHEHUsT OCHOBHBIX XUMHUECKHMX 3aKOHOB B
npocdeccuoHaTbHON [esiTe/IbHOCTH;

- TIPAaKTHUECKUMH HaBbIKAMHU TEOPETHUECKOTO U IKCITEPUMEHTA/TBHOTO
1ICC/IeIOBAHYS B 00/1aCTH XUMHH




4. CTpyKTypa, 00béM U Coiep)KaHHe JUCHUILUIMHBI (MO/Y/Is)
OO0r11ast TPY/J0EMKOCTDb JUCIUIIMHBI COCTaB/IsIeT 4 3aUeTHBIX eAUHUI] 144 akaj. 4acoB, B TOM UHCJIe:
— KOHTaKTHasi pabora — 10,9 akaz. yacos:

— ayJUTOopHas — 8 aka/. 4yacos;

— BHeayJuTOpHas — 2,9 aka/l. 4acoB

— camocTosiTesibHas paborta — 124,4 akaj|. 4acos;

— MOATOTOBKA K 3K3aMeHy — 8,7 akaj. uaca

dopma arTecTalnyu - 3K3aMeH

AypuTopHas 8
KOHTaKTHasi paborta E 5 dopma Tekyl1ero
Paszen/ Tema = (B aKap. uacax) & EE Bra . KOHTPOJIA Kop
JA—— > ) z CaMOCTOATe/ILHOH | yCreBaeMOCTH 1 KoMIIeTeHIM
= paboTsl TIPOMEKYTOYHOMH
TIex. nab. | mpaxr. =9 aTTecTalyu
3aH. 3aH. | O &
1.
2
CaMOCTOSITe/IbHOE
n3yueHre yqeOHOM
1.1 Xumuyeckas ¥ HayuHOH Sauwyma .
20 JIUTEepaTyphl; KOHTPOJIbHON OK-1, OIIK-4
TepMOZIMHaMMKa
- pelrieHHe paboTHI.
KOHTPOJIbHOU
paboTEL.
CaMOCTOSITe/IbHOe
H3yueHre yueOHOM
Y Hay4yHOMU 3aiyra
1.2 Xumuueckasi KUHeTHKa 20 JIUTEepaTyphl; KOHTPOJIbHOM OK-1, OIIK-4
- peleHue paboTHI.
KOHTDPOJIbHOM
paboTEhL.
- oopmiieHre
oTyeTa 1o
71abopaTopHBIM
paboTawm; 3amuTa
- camocTosiTensHOe|  y1abopaTopHO
1.3 PacTBOpBI 2 2/21N 24,4 |uzyueHue yueObHoi | pabotbl 3ammra | OK-1, OIIK-4
Y Hay4yHOMU KOHTPOJIbHOM
JIUTEepaTyphbl; paboThI.
- pellleHUe
KOHTDPOJIbHOM
paboTEhL.
1.4 lucriepcHble CUCTeMBI 20 | camocTosiTenlbHOE 3aiura OK-1, OIIK-4
H3yueHHe yueOHOM KOHTPOJIbHOU
Y Hay4YHOU paboThL.
JIUTEepaTyphl;
- pelleHUe
KOHTDPOJIbHOM
paboThI.




1.5 OKUCIUTEeHHO-

CaMOCTOSITe/IbHOe
n3yueHre yaeOHOI
Y Hay4HOMU

BOCCTaHOBUTEJIbHBIE 20 JIATEepaTyphl; Bamﬂf a OK-1, OIIK-4
KOHTDOJIBHOU PabOoTH]
TIPOLIECCHI - pelieHue
KOHTDPOJIbHOM
paboThI.
- oopmsieHre
oTyeTa 1o
J1abopaToOpHBIM
paboram; 3arura
16 DMeKTPOXHMEYECKHE - CamoCTosTesIbHO® J1abopaTopHOi
CHCTEMBL 2 20 |usyueHue WQ?HOH paboTHL. 3anp1uTa OK-1, OIIK-4
Y Hay4YHOU KOHTPOJIbHON
JIUTepaTyphl; paboThl.
- pelieHue
KOHTDPOJIbHOM
paboThI.
Wroro no pa3geny 421 124,4
Wroro 3a cemectp 421 124,4 3K3aMeH
WTtoro no aucLUIiviHe 421N 124,4 9K3aMeH OK-1,0ITK-4




5 O0pa3oBare/bHbIE TEXHO/IOTHH

B mipoliecce TMpernojjaBaHusl AUCHMIUIMHBI «XHUMUs» TIPUMEHSIeTCS TPaZMULMOHHAsT
MH(OpPMaLMOHHO-KOMMYHHUKALIMOHHAsi 00pa3oBaTe/ibHble TeXHOJIOTUH.

Jlekuy MpPOXOAAT KaKk B WMHGOpPMALMOHHOW  ¢dopme, The UMeeT MeCTo
roc/ie/joBaTe/lbHOe U3/I0’KeHWe Marepyasa B JUCLMIUIMHADHOW JIOTHKe, OCYIIeCTB/sieMoe
TIPEeUMYIIIeCTBeHHO BepOa/llbHbIMU CPeZICTBaMH, Tak M B (hopMe JIeKIMii-Oeceibl MK [Uaiora C
ayIUTOpUeH, JIeKLIUM C TIpUMeHeHHeM 3/1eMeHTOB «MO3TOBOM aTakwu», JIeKL[UH-KOHCY/IbTaLUi,
r/le TeOpeTHYeCKU MaTepuas 3apaHee BbIIAeTCS CTYZEHTaM [Jis CAaMOCTOSITe/TbHOTO M3yUeHus,
JUIsl TIOATOTOBKU BOIIPOCOB JIEKTOPY, TakKMM 00pa3oM, JeKIUs MPOXOJUT I10 TUITy BOIPOCHI-
OTBETBI-AUCKYCCHSL.

[ToMMMO 3TOTO B JIEKLIMM MOTYT MCIO/Ib30BaThCsl 3/IeMEHThI TTPOOIEMHOTO W3/I0KEeHUS.
Ocoboe MecTo B TIporiecce TpenojaBaHUsl AWCLUIUIMHBL «XHWMHSI» 3aHHAMAIOT JIEKIIUK C
WCTI0/b30BaHUeM JIeMOHCTPALIMOHHOTO XWMHYeCKOTO 3KCIlepuMeHTa, KOTOpbIMA I103BOJIsSIeT
HanboJsiee TIOJIHO peasM30BaTh MeToJ TPobeMHOro oOyueHHs: uepe3 MOCTAaHOBKY TpobieM c
TIOMOLL[bIO JIEMOHCTpALUi SIB/IEHUM, peakivii UK TPOLieCcCoB.

Inst peanu3aiuu WHGOPMAIIMOHHO-KOMMYHUKALIMOHHOW 00pa30BaTe/lbHOM TeXHOJIOTHU
TIPOBOJIAITCS JIeKLIMM-BU3yaau3alii, B X0/le KOTOPbIX W3/I0)KeHHe TeopeTHueckoro maTepuasa
COTIPOBO’KZAETCS TIpe3eHTalyel.

JIeKIIMOHHBIM MaTepuas 3aKpervisieTcsi B Xo/ie 1ab0paTopHBIX paboT, B X0/e KOTOPBIX
yuebHasi paboTa TpPOBOAWTCS C peasbHBIMHM XMMHWYEeCKMMU BeljecTBaMH. Ha y1abopaTOpHBIX
paboTax BBLITMOJIHSIOTCS TPYTIIIOBBIE WIW WHAWBUAYa/IbHbIE 3a/laHUs TI0 TIPOMjeHHoN TeMe. [1pu
TIPOBe/IEHUH J1ab0PAaTOPHBIX 3aHATUN WCTIONB3YeTCs] METOZ, KOHTEKCTHOTO 00yueHuUsl, KOTODbIi
TI03BOJISIET YCBOWUTh MaTepuasl IMyTeM BBISBIE€HHs CBsi3eld MEXIY KOHKDETHBIM 3HAaHHUEM U ero
npuMeHeHreM. Kpome Toro, 1enecoobpa3HO WCIOIb30BaTh TEXHOJIOTUIO KOJUIEKTHBHOTO
B3auMo0oOyueHusi (TIapHyr0 paboTy) Tpex BWZOB: CTaTWYecKasl Iapa, JUHaMHuecKas Tiapa,
BapHallMOHHAs T1apa; COBMeIlasi ee C TeXHOJoTWel MoAynbHOro oOyueHusi. BovimomHuB
JKCIIePUMEHT, oOyuarougecss (GOpMYJUPYIOT 00O0OIIeHHbIe BBIBOALI IO CEPUM  OIIBITOB,
WICTIO/TB3Ys TIPUEMbl aHAJIOTUM U CPaBHEHHUSI.

CamocrosiTenibHasi paboTa 00ydaromuxcsi BK/IOYaeT B cebsi camble pa3HOOOpa3HbIe
(opmbI yueOHOI JeATeTbHOCTH: BBITMO/IHEHHE AOMAIIHMX 3a/laHul, 3aBepiieHue ohopMieHus
nabopaTopHBIX paboT, TIOATOTOBKA K MPAKTUKYMY, M3y4eHHe OCHOBHOTO U JOTIOJTHUTETBHOTO
MaTepHajia TIO0 y4eOHMKAaM W TOCOOWSIM, uTeHHWe W TIpopabOTKa Hay4yHOW JIUTepaTyphbl B
OubMoTeke, HamucaHue pedepaToB W KypCOBBIX pabOT, TOATOTOBKA K KOJUIOKBHYMaM,
3ayeTtaM, MTOTOBOW arrtectanuu.CaMocTosTeslbHass paboTa 00yYaroUuxcsi [O/DKHA OBITh
HarpaB/ieHa Ha 3aKpeIuieHus TeOpeTUYeCKOro Marepuara, U3/I0KeHHOTO TperojiaBaTesieM, Ha
npopaboOTKy TeM, OTBeJEeHHbIX Ha CaMOCTOSTe/lbHOe W3yueHWe, Ha TIOATOTOBKY K
Nab0paTOPHBIM 3aHSITHSIM, BBITIOJTHEHWE NOMAIIHWX 3a/laHUi U TIOATOTOBKY K PYOeXHOMY |
3aK/TIOUMTeNIbHOMY KOHTpOJit0. IIpu mpoBefeHHH PyOeXHOro W 3aK/IOUYUTE/BHOTO KOHTPOJIS
OCHOBHBIMM 3ajlauaMy, CTOSILLIUMM Tiepe]| TperojiaBaTesieM, SIBJSIFOTCS: BbISIBJIeHHWE CTereHU
NpPaBUIBHOCTH, 00BeMa, TJIyOMHbI 3HAaHWM, yYMEHWM, HABBIKOB, TOJyUEHHBIX TMPU W3yUYeHUH
Kypca HapsiJy C BbISBJIEHWEM CTeleHd CaMOCTOSITeIbHOCTH B TIPUMEHEHWH TOJyYeHHbBIX
3HaHWM, YMEHUU U HaBBIKOB.

CoBpeMeHHbIe MHTEPAaKTHBHbIE CPE/CTBA TI03BOJISIIOT IKCIIEPUMEHTHUPOBATh C HOBBIMH
¢opmamu KoHTposisi. OOyUaromuMcst TIpeJjIaraloTcsi TeCThl U 3a/laud B 3JIEKTPOHHOM BHUJE, C
aBTOMaTU3UPOBAHHOW CHUCTEMOI TpOBepKU. B oTivuue oT OOBIYHOTO TECTUPOBAHUS TaKOM
Croco® KOHTpOJIS TIO3BOJISIET CTyJeHTaM B Ji00oe BpeMs TPONTU TeCT, TPOAHAIM3UPOBATh
OIIMOKK ¥ TIPOATH TECT BTOPUUHO.

6 YuebHO-MeTOHUECKOE 00ecrieueHre CaMOCTOATe/IbHOH PadoThl 00yJaromuxcs
[IpeacraBieHo B puio)KeHuu 1.



7 O1njeHOYHBIE Cpe/JCTBA /ISl IPOBe/ieHHs MMPOMEeXXYTOUHOM aTTecTaliu
IIpesncraBiieHbl B IIPUJIOKEHUU 2.

8 YuebOHO-MeTouuecKoe U MH(OPMAIHOHHOE o00ecreyeHHe AUCHUIUIUHBI (MOJY/IA)

a) OcHoBHas /MTEparTypa:

1. OcHoBel xumun: yuebHuk / B.I'. MBanoB, O.H. I'eBa. - M.: KYPC: HUL] UH®PA-M,
2014.-560c.: - (Beicuiee ob6pa3oBanue: bakamaBpuat). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.10.2019). - Tekcr:
3/1eKTPOHHBIM.

2. Komsaga, JI. T. Xumus : yuebHoe mocobue / JI. T'. Konsima, JI. T'. Tapactok ; MI'TY. -
Marnutoropck : MI'TY, 2015. - 1 snektpoH. ont. auck (CD-ROM). - 3arn. ¢ tutyn. skpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/
1/1123821/21.pdf&view=true (mata ob6pamjenus: 14.10.2019). - MakpoobsekT. - TekcT
371eKTPOHHBIN. - CBefleHus foCTynHbI Takke HAa CD-ROM.

0) lomosiHMTE/IbHAA TUTEpaTypa:

1. Mepsanuk, H. JI. PactBopsl : mpaktukym / H. JI. Megsnuk, 3. P. MymmHa, O. A.
MuyprHa ; MarHuTOropcKui roc. Texumyecku yH-T um. I'. 1. Hocosa. - Marauroropck : MI'TY
vmm. [ W. Hocoa, 2019. - 1 CD-ROM. - 3arn. ¢ turyna. 3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/
1/1532656/4027.pdf&view=true (mara obpaienus: 14.05.2020). - MakpooO6bekT. - TekcT
371eKTPOHHBIN. - CBefleHus foCTynHbI Takke HAa CD-ROM.

2. Mepanuk, H. JI. lucniepcHble cucteMsl : pakTukyM / H. JI. Mepauuk, 3. P. MysuivHa, O.
A. Mumypuna ; MarHUTOropckuu roc. texuuyeckun yH-T uM. I'. Y. HocoBa. - Marauroropck :
MI'TY wm. I'. WU. Hocoa, 2019. - 1 CD-ROM. - 3arn. c¢ Tturya. 3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/
1/1530463/3850.pdf&view=true (mara obpaijenus: 14.05.2020). - MakpooO6bekT. - TekcT
71eKTPOHHBIN. - CBefleHus foCTynHbl Takke HAa CD-ROM.

3. Kossaga, JI. I'. OkucivTebHO-BOCCTAaHOBUTE/IbHBIE peakuu. OCHOBBI 3/IEKTPOXUMMH :
yuebHoe nocobue / JI. I'. Konsiga, 3. P. Mynnuna ; MI'TY. - Marauroropck : MI'TY, 2015. - 58 c. :

W, Tab1. - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true (gata obpamjenus: 14.10.2019).
- MakpooOBeKT. - TeKCT : 3/IeKTPOHHBIN. - VIMeeTcsl meyaTHbIl aHasIor.

4. Mwuwypuna, O. A. Xumudeckas KuHeThKa. COCTOssHME XHUMHUUECKOIO paBHOBECUS :
npakTukyM / O. A. MuiypuHa, 3. P. Mynnuna, O. B. EpiiioBa ; MarHUTOropCckuii roc. TeXHUUeCKui
yH-T uMm. I'. . HocoBa. - Maraurtoropck : MI'TY wm. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3ara. ¢

TUTY/L. 5KpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true (gata obpamjerus: 22.10.2019).
- MakpooObeKT. - TeKcT : 3/1eKTpOoHHBIN. - CBefleHHs AOCTYIHbI Takke Ha CD-ROM.
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YueOHble ayauTOpPUX [ TIPOBEI€HWs 3aHSATHHA JIeK[MOHHOro Ttuma. OcHaieHue:
MynbTUMeuiHbIE CPe/ICTBA XPaHeHUs, TiepeJjau U Tpe/iCTaBIeHus: HH(opMaLyu.

YueOHble ayJAUTOPUM [ijisi TIPOBeAEHMs J1a0OpaTOPHBIX 3aHSATHM, TPYMIOBLIX |
WHUBUYaJbHBIX KOHCY/IbTAllUd, TEKYIero KOHTPOJSI W TIPOMEXYTOUHOW aTTeCTal|H.
OcHaijerve: Ob6opyzoBaHue [Jisi BBINIOJHEHHs J1abopaToOpHbIX paboT, XUMUYecKas TOCYAa,
peakTHBbI, HarisiiHbie MaTepuasbl: Tab/HLIbI, CXEMbI, TUIAKaThI.

[Tomemienusi  fAas  caMoOCTOsiITeNIbHOM — paboTel  oOyuwaromquxcs.  OcHarreHue:
[TepcoHanbHBIE KOMITBIOTEPHI ¢ TlaketoM MS Office, BeixogoM B VIHTEPHET U C JOCTYIIOM B
3/IEKTPOHHYIO MH(POPMAIMIOHHO-00pa30BaTe/IbHYIO CPeJly YHUBEPCHUTETa.

[TomelieHust i1 XpaHeHWsT W TPO(UIAKTHUECKOTO OOC/Ty)KMBaHUS — y4eOHOTro
obopynoBanusi. OcHaienue: Creiaxu, celdbl [ XpaHeHHs y4eOHOro 000py[OBaHUS.
WHCTpyMeHTHI [Ij1si peMOHTa labopaTopHOro 060pyA0BaHusI.



[MPNJIOKEHUE 1
6. YueOHO-MeTOJuUeCKOe o0ecreyeHre CaMOCTOSITe/TbHOW PaboThl 00yJaromuxcst
CamocrosiTenbHast paboTa 00yJaroLuXcs TIoApa3s/iesisieTcss Ha ayAUTOPHYH0, KOTOpast TPOUCXOJUT
Kak BO BpeMsi 1abopaTOpHbIX 3aHSTHM, TaK U Ha TMJIaHOBBIX KOHCY/IbTALUsX, U Ha BHEAYJUTOPHY1O,
TIPOMCXO/SIIYI0 BO BpeMsI TIOJrOTOBKH 00yUaroIIMMHCS OTUETOB T10 1a00paTOPHBIM 3aHSTHSIM U
BBITOJIHEHUS JOMAIIHUX 3a/JaHUM.

AypuTopHast caMocTosiTesibHasi paboTta 00yJaroIuXcst Tipe/jriosiaraeT MpOXoyK/jeHHe TeCTUPOBAHUS
TI0 Ka)KZOMY paszieny AUCLMIUIMHBIL. TecThbl BK/IIOUAOT TeOpeTUYeCKre U TpaKTUYecKre 3a/jaHusl,
OTBeTHI Ha KOTOpBbIe TPeOytoT rIy60KOro MOHUMaHUs H3yUeHHOTo MaTepHrasa. TecTbl TTOCTPOeHbI
eJMHOO0pa3HO: K Ka)KZOMY BOTIPOCY TpeZjlaraeTcsi UeThbIpe BApUaHTa OTBETOB, CPeAU KOTOPBIX OJIUH
VT HECKOJTBKO MPaBU/IBbHBIX. OOpaboTKa pe3ysibTaToB OCYILeCTBIISIETCS ITyTeM COTIOCTaB/IEHHSI
TIO/TyYeHHBIX Pe3y/IbTaTOB C 3TaJIOHHBLIMH U TIPOTEKaeT 0ueHb ObICTPO. MaKcHMaibHOe KOJTMUeCTBO
OasIoB B Kaxk/1oi Teme Kypca — 10.

BapuaHmbl memamuueckux mecmoebix 3a0aHuti 015 meKyuwjezo KOHmMpo/is

Xumuueckass mepMoOUHaAMUKA

B TecTtax 1o TeMe «XyUMUUecKasi TEpMOJMHaMKKa» : TiepBble 111eCTh 3aJjaHui OL|eHUBAIOTCS B
0,5 6anna, cempMoe — B 1 Oasiy, a BOCbMOe, IeBITOe U JIecsToe 3a/1aHus — B 2 Oasia.

Tecm Ne 1
1. Tlpu paccMOTpeHMH XMMHUUYeCKOM peakLiUd cucmemda O3HavaeT:

a) HCXOAHbIe peareHThI
0) TPOAYKTHI XUMUUYECKOUN peaKI|uu
B) Ppeakl[MOHHbINA COCY]
I) WCXOZHbIE peareHThbl U TIPOAYKThI PeaKluu
2. TlepBblii 3aK0H (TepBOe Hayasi0) TePMOAVMHAMUKN MaTeMaTHUYeCKH 3alMChIBAeTCs Tak:

a) PV = uRT B) K = Aey (- Ea/ RT)
6) K=R/Na r) AU= Q-W
3. B 3K30TepMUUYECKOU peakKi[Uu:

a) SHTAJILIMS peakKlIMOHHOM cucTeMbl noBbitiaeTcsi (AH > 0)
0) TerioBO# 3 dekT peakipu orpuriatesie (Q< 0)

B) SHTa/IbIMS peakLMOHHOW cucTeMbl yMeHblaeTcsi (AH< 0)
T) flaB/ieHre PeakLIMOHHOUW CHUCTeMbI MOBBIIIAeTCs

4. CraHAapTHble TeTuioBble 3P QeKThl MPUHATO 0603HAUATh:

a) AUct B) Q 10137
6) AHozgg F) AHct

5. Kakwue u3 NnprBeJeHHBIX peaKLlI/Iﬁ AB/IAKOTCA BHAOTepMH‘JECKI/IMI/I?
a) 2 No+ 3/2 H,= NH3 , AH = — 46 K)x/mosb
6) H,+ 4/2 0,=H,0, AH = -242 KIx/moJib
B) 2 N,+ %2 0,=NO , AH = 90 KII>x/monb
r)2H,+% ,=HI, AH = 26 KII>x/mMosb

6. Kakas 13 HamMcaHHBIX HIDKe Peakldii OTBeJaeT TeryioTe oOpa3oBaHus oKcuza a3oTa (|| ) B
CTaH/]JaPTHBIX yC/IOBUSIX?

8)1/2N2+O:NO B)1/2N2+1/202:NO
0) N +% 0,=NO r) NH;+5/20,=2NO+3 H,O



7. Tlpu BoccraHoByieHuu 16r okcua Meau( || ) o peakuuu :

CuO ) + C ¢pagury = CU o + CO (), OrI0THIIOCH 22 KK TeIIoThI.
OHranbnvs 00pa3oBaHus OKCH/a Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hnsa peakuuu NiO ) + C pagury = Ni o + CO (. OTipefiesnite BO3MOXXHOe HarlpaBJieHHe
CaMOIIPOM3BOJILHOIO TeUeHUs PeakLivy IpU CTaHAAPTHBIX YCIOBUAX U IpU Temmeparype 627°C.

BeiiecTBo AH®s (KI)K/MOsB) S8 (k/Monp*K)
NiO 2397 38
C (rpadum) 0 5,74
Ni o 0 29,9
CO ¢ ~110,5 197,4

B oTBeTe ykakuTe 3HaueHUs 3Heprun ['nb6ca Mpy CcTaHAAPTHBIX YCIOBUSIX, TIPH TEMITEPAType
627°C 1 TemmepaTypy Hauaja peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
6) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcsi SHTPOIIHS TPU PA3/IoXKeHNUH KapOoHaTa Ka/lbLiyst?
a) yBeMuMBaeTCs B) He yMeHbIlIaeTCsl
0) yMeHbILIaeTCs I') He 3Hal0

10. [JaHHas peakuys:

2KC103 (TB) g 2KC1 (TB)+302 () AH<O

MOXKET CaMOIIPOU3BOJIbHO NPOTEKATh
a) B IPSIMOM HarpaBJ/iIeHUU B) HEe MOXXeT MPOTeKaThb
6) B 0OpaTHOM HarpaB/ieHUH I') He 3Hal0

Xumuueckasi KUHeMuKa

B TecTtax 1o TeMe «XyUMUuecKasi KHHeTHKa»: llepBoe, BTOPOe, TpeTbe, UeTBEPTOe U MATOe 3a/]aHusI
orieHuBarorcs B 0,5 Oasa; 1mecToe, ceibMoe, BOCbMOe, JIeBATOe U fiecsitoe — B 1 6ani, a
oJIMHHa/1]aToe — B 2,5 6ana.

Tecm Ne 1
1. Pa3gen xvmMuu, M3yvarolyi CKOPOCTA U MeXaHW3Mbl XUMHUUYECKUX PeakLii, Ha3bIBaeTCst

a) XMMHUecKast TepMO/JUHAMUKA
0) TepMOXUMUS
B) XUMHUECKasi KHHeTHKa

2. CKOpOCTb XMMHUYECKOW peakiuu — 37O ...

a) BpeMs, 3a KOTOpPOe MOJTHOCTBIO pdCXO0AyeTCda O4HO W3 UCXOAHBIX BeleCTB

0) U3MeHeHHe KOJTMUeCTBa BellleCTBa peareHToOB (WK MPOJYKTOB) Peakiuy B eIUHUIY BDEMEHH B
eqUHMUIE 00BEMa

B) KOJIMYECTBO BellleCTBa MPOAYKTOB pPeakl[ii K MOMEHTY OKOHUaHHUs peakLuu
3. B Kakux eMHULaX BbIPa’KaeTCsl CKOPOCTb XMMHUUECKON peakLuu?

a) MoJsib 1 ¢



0) 6e3pa3mepHasi BeJTMUMHA
B) MOJIL C

4. Ot Kakux (pakTOpOB 3aBUCHUT CKOPOCTb XMMUUECKUX PeaKLyii?

a) OT MPUPOAbI PearupyroInX BelecTs
6) oT TeMriepaTyphbl
B) OT 00beMa peakL[MOHHOTO COCy/ja

5. CocTosHue XUMHUUEeCKOT0 paBHOBeCHSA OGpHTHMLIX MpoLeccoB KOJIMYECTBEHHO XdPAKTEPU3YeTCA

a) paBHOBECHBIMHY KOHIIEHTPALUsMU MMPOAYKTOB PeakIin
0) sHeprueil akTUBU3aL[UU
B) KOHCTAHTOW paBHOBECUSI

6. Kak 3anuceiBaeTcsi BeipakeHue 11 CKOpocTu peakiuu 4 NO ) + 6 H.O =4 NHz ) + 5 Oz

a) V=k[NOJ'[H:0] 6) V=k[NH;][O.] B)V =k[NOJ'[H.OJ

7. Kak 3arnuiieTcsi BbIpaXkeHue [ij1s1 KOHCTaHThbI paBHOBecus peakiu A + 2 B = C +D?

a) Kp = [C][D] / [A][B]*
6) Ke = [C][D]/ [A][B]
B) Kp = [A][B] %/ [C][D]
8. Kakoii oTpe3ok Ha fuarpamMMe MoKasbiBaeT 3HaUeHMe TeryioBoro 3¢dexra peakuyn?

a)l E 4

A .

0) 2 2

B) 3

S 1
-

X0/1 peakLvu

\4

9. Urto MOXKHO CKa3aTh O PeakliH, U300pa>keHHOW Ha JuarpaMMme K Boripocy 8?

a) 5K30TepMHUUeCKasi peakLys
0) sHJOTepMUYecKasl peakLysi
B) peakLisi ONMChIBaeT COCTOSIHKE PaBHOBECHS

10. PaBHoBecue peakuuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0

CMeEILIdeTCs BJIEBO.

a) MpU MOHWKEeHUH TeMIepaTyphbl
0) MpY TIOBBILIIEHUH TEMITEPaTyPhbI
B) MPH TOBBILLIEHUU [|aB/IeHUSI

11. s peakuyyu Cy + 2 H » ) = CH 4 () Tp1 HEKOTOPOM TeMIlepaType KOHCTaHTa paBHOBeCHUS paBHA
0,8. PaBHOBeCcHasi KOHLIeHTpaLKs BOAOPOZa paBHa 1,2 MoJib/i. Berancimre MCXOAHYIO
KOHLIEHTPAL[1I0 BOJOPOJA.

a) 1,2
0) 3,5
B) 5,0



Pacmeopbi

B Tecrtax 1o Teme «PacTBOpbI»: MIEpBOe 3a/jaHKe OlleHUBaeTcsi B 1 Oasut; BTOpoe, TPeThe, UeTBepToe,
TISITOE U IIIecToe 3ajaHus - B 1,5 6aia; cebMoe, BOCbMOe, [IEBSITOE U IeCSIToe — B
0,5 b6asia.

Tect Nel
1. Ins ypaBHeHus peakuyu Cu SO, + KOH —--- cokpallleHHOe HOHHOe YpaBHeHHe 3allvIleTCs B BUe

1) 2K'+ SO.* = K,SO,4

2) Cu? + SO +2K* + 20H" = Cu(OH)l + K,SO0,
3) CuSO, + 20H" = Cu(OH),! + SO

4) Cu®* +20H = Cu(OH),!

2. Macca (B r) xnopuga Hatpus B 300 M1 0,2 M pacTBopa paBHa
1)0,8 2) 3,51 3) 20 4) 1,24

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

4. Ons nonasnenus rugpoausa xaopuzaa xpoma (11I) ciepyer

1) m06aBUTH COMAHYIO KMCIOTY
2) [mob6aBUTH I1Ie/I0Ub

3) pa30aBUTH pacTBOP BOAOMA
4) TIOBBICUTH TEMIIEPATypPy

5. B pa36aBiieHHOM pacTBOpe, MPUrOTOBIEHHBIM W3 THAPOCY/b(ara KaabLysa U BOJbI, CyMMa
K03(h(GUIMEHTOB B ypaBHEHUHM HEOOPaTUMOM JUCCOLMALIMY PaCTBOPEHHOTO BEIL[eCTBa — 3TO

1)3 2)4 3)5 4) 6
6. PacTBopuMOCTb OKcasata cepebpa paBHa 3,27 - 102 r/ 100r H,O. Onpenenvite npor3BeieHne
pactBopuMoCTU Ag,C,04

1)5-10"  2)1,16-10° 3)10,7-10°  4)2,31-10°
7. MaccoBag A0Jid paCTBOPEHHOI'O BEIECTBA — 3TO OTHOLIEHHE

1) maccel BeljecTBa K Macce BOJbl

2) KOJMUecTBa BellleCTBa K 00beMy BOJbI

3) Macchl Bell[ecTBa K Macce pacTBopa

4) KoyiMuecTBa BellecTBa K 00beMy pacTBopa

8. K c1abeim 3JIEKTPOJINTAM OTHOCHUTCA ...

1) ruapokcuz aMMOHUS
2) TUAPOKCUJ, Kalus

3) XJIOpU[ Ka/lbLUs

4) wmaprasiioBasi KUC/I0Ta

9. M3BeCTHO, UTO BO/|HbIEe PaCTBOPbI MHOTUX COJIeH MOTYT UMeTb L1eJIOUHYIO UIH KUCIYIO Cpefly.
[TprurHOM 3TOTrO AB/IAETCH ...

1) anekTposu3 coseit

2) [YCTIPOTIOPLMOHUPOBaHUe CoJiei
3) ruapaTUpOBaHUe coJjiel

4) ruaponu3 cosen



10.3nHauenuie PH uncroit Bogpe! ipu 25°C cocTaB/sieT

D1 2)7 3)0 4) 10

JucnepcHbie cucmembl

B Tecrtax 1o teme «/[ucriepcHbIe CUCTEMBI»: TIEPBOE, BTOPOE, TPEThe U UeTBEPTOE 3aflaHusI
OLIeHMBAIOTCA B 1 Oasut; MAToe U IIecToe 3ajaHus - B 3 Oasa.

Tecm Ne1
1. YkaxuTe pa3mepbl YaCTUL] KOJJIOUJHBIX CUCTEM

1) MeHb1Ie 1 HM
2) 6osnbiie 100 HM
3) ot 1Hm go 100 um

2. Kakue noHbI criocOOHBI BbI3BaTh KOATyJISLIMIO KOJIJIOM/IA, UaCTULIbI KOTOPOTO UMEIOT
TOJIOXKUTETbHBIN 3apsij?

1) KaTWOHBI
2) aHUOHBI
3) mnonspHbIe MOIEKYJ/

3. [lns Kakoro 3/1eKTPO/IMTA MOPOT KOAaryJsiliui KOJIJIOW/a C MOJIOKUATEbHO 3apsUKeHHOW YacTULIeN
JO/DKeH ObITh HAMMEHBIIM?

1) xnopup Kanus

2) cynbdaT Kanus

3) oprodocdar Kanus

Muitiesnia 30711 UMeeT CTPOeHUe: {[Fe(OH)3], n Fe*" -(3n —x) CI'} x CI"
KaKOM 3/IEKTPOJIUT UTPaeT POJib HOHHOTO CTabum3aropa?

4) xnopup xene3sa (111)
5) Boja
6) TUIPOKCHUJ Kaus

4. TIlpu B3aumogeiictBun 20 mn 0,001H nutpara cBunua (1) ¢ 10 mn 0,02H cynbdara kanus
obpasyercs 301b cynbdara ceuHia (1). K kakoMy 3/eKTpofy [A0/DKHBI TlepeMel|aTbCs UYaCTHI[bI
JTACTIePCHOM (ha3bl TIPU 3/1eKTpOJIn3e?

1) HaxoAsTCs B COCTOSIHUM AMHAMUUECKOTO PaBHOBeCHS

2) KKaTony

3) K aHomy

5. B aBe Kon6bI Ha/mMTO 110 50 MJT 307151 THAPOKCH/IA XKeste3a. [[jist Toro uToObl BEI3BATh
KOAaryJsiLuio 30715 ToTpeboBaock [06aBUTh: B nepByro — 5,3 M 1H pactBopa xiopuza
Kanusi; B Apyryto — 18,7 mi 0,001H pactBopa docdara HaTpusi. Beruncivre rnopor
KOaryJsiLiii Ka)K0ro 3JIeKTPOJIMTA.

OKuc/1ume/bHO-80CCMaHogumesibHble npoueccnol

B tectax nmo teme «OKuCIMTETEHO-BOCCTAHOBUTE/IbHBIE TIPOL[ECCHI»: TIePBOE, BTOPOE, TPEThE,
YeTBEPTOE U TISITOE 3a/laHus oljeHnBatoTcs B 0,5 Oasna; mectoe — B 1 6asut; ceibMoe ¥ BOCbMOE — B 2
Oasnna, a JeBsTOE — B 2,5 Oa//IOB.

Tecm Ne 1
1. OkuciuTens — 3TO aTOM, MOJIEKYJ1a UM UOH, KOTOPBIH ...



1) yBe/MUYMBaEeT CBOIO CTeTeHb OKUC/IeHUS
2) TIpUHUMaeT 3JIEKTPOHBI
3) oTngaeT CBOM 3/1eKTPOHBI

2. HPOLIECC BOCCTaHOBJIEHUA UMeEeT MeCTO B Cjiyude, KOrad ...

1) HelTpanbHbIE aTOMBI MPEBPALLIAIOTCS B MOJIOKUTETbHO-3apsKEHHbIE UOHBI
2) TOJIOXKUTEJIbHBIN 3apsiJ, MOHA YMEHbILIAeTCst
3) oTpuLaTenbHbIN 3apsi/ NOHA YBeIUUMBAETCS

3. W3 npe/icTaB/ieHHBbIX HIKe peakiyii K OBP aucriponopliioHMpOBaHUs TIPUHA/IJIEXKUT ...

1) S+ 2HNO; = H,SO,4 + 2NO
2) 2H202 = 2H20 + 02
3) Mg+ S=MgS

4. K BOCCTAaHOBUTE/IIM OTHOCSTCH ...

1) ™Metasnbl, BOAOPOJ, yIJIepPo/,
2) aKTUBHbIe HEMETasl/bl
3) a/eMeHTbI, HaXO/AIIUeCs B CpeiHel yacTy MepUouuecKoi CUCTeMbl

5. CrerneHU OKUC/IEHHUST KUC/IOpO/ia a) B Bojie ¥ 0) B MePOKCH/e BOJOPO/JA COOTBETCTBEHHO PABHBI

1) a)-2;6)-2
2) a)—2;6)+2
3) a)-2;6)-1

6. Ilepmanranar kanusi B OBP, npoTrekaroijyx B KUC/I0M Cpefie, BOCCTaHAaB/IMBAeTCs [0 ...

1) katuona Mn*
2) MasrasHat-uoHa MnO,*—
3) okcuga maprasua (II) MnO

7. B peakiuu, npotekaroiiei 1o cxeme Cr,S; + KNO3; 2 K,CrO, + K>SO, + NO oKHC/IeHH 0
T10/IBepraroTCs C/IeAlyIoLe 3/IeMeHTHI ...

1) asor u cepa
2) cepau XpoM
3) XpoMm U a30T

8. Cymma Ko3(ppULIMEeHTOB B peakLvy, IIpUBeleHHOW B Boripoce Ne 7 paBHa ...
26 2) 18 3) 35

9. Cymma ko3 durentoB B peakiurt KMnO, + HClyou, = ... paBHa
30 2) 26 3) 35

J/IeKTPOXUMHUYECKHEe CHCTeMbI
B Tectax mo TemMe «3D/IEKTPOXUMHYECKHE CHUCTEMbI»: TMEpPBOe, BTOPOE M TATOe 3aJaHus
OLIeHWBAIOTCA B 1 Oasim; TpeThe U UeTBepTOe 3a/aHusi— B 1,5 Oasta; mectoe u cezibMoe — B 2 Gasia.
Tect Nel
1. DneKTpOoAHBIM NOTEeHLMA/ ONpee/stoT 110 YPaBHEHHUIO ...

1) HepHcra

2) MenpeneeBa-KnaneiipoHa
3) BonbipvaHa

4) Appenuyca



2. Paccuuraiite 3/1C ranbBanuueckoro 3nemMeHTa Mg|MgSO.||CuSO,|Cu npu cTaHAapTHBIX
YCJIOBUSIX

1) —2,03
2) —2,71
3) 2,71
4) 0,81

3. Kakue npoayKThl 00pa3yroTcs Ha KaToZie TpU 3JIeKTPOJIM3e pacTBopa HUTpara cepebpa?

1) Bogopof
2) cepebpo
3) a30THasi KUC/I0Ta
4) KUC/Iopo[,

4. YkKaxure CyMMy KO3((ULMEHTOB B ypaBHEHHH 3JIeKTpoJiM3a pacTBopa Hurpara Meau (1I)

1) 12
2) 11
3) 10
4) 8

5. Kakasi u3 ripuBeJjeHHbIX OKUC/IUTETbHO-BOCCTAHOBUTE/IbHBIX PeaKLUi NpoTeKaeT
CaMOTIPOM3BOJILHO B MPSIMOM HaripaB/ieHUHN ?

1). FeSO,+ Cu —...
2) CuSOy4 + Fe — ...
3) CuSO4+ Na - ...
4) HCI+ Cu - ...

6. BbruncinTe Maccy LjMHKa, M0JIyUeHHOT0 IIPU 3/1eKTPo/n3e CyJib(aTa LIUHKa, KOTOPbIN
NpoBOAU/IN B TeyeHUe 20 ceK Ipu cue Toka 1A

1) 2,1-10°
2) 0,05
3) 0,013
4) 6,7-10°

7. IlpuBeauTe cXeMbl 3/1eKTPO/IHBIX MPOLIECCOB M MOJIEKY/ISIPHOE YpaBHeHHe peakLuH,
MIpOTEKaroLel NPy 3/IeKTPOXUMUYECKOW KOPPO3UH rajbBaHonapel Zn|Mg B cepHOKUCION
cpefie. B oTBeTe ykakute cymmy K03(h(pULMEHTOB B MOJIEKY/ISIPHOM YpaBHEHHU.

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

BHeayautopHasi camocTosiTelbHasi paboTa 00y4arOIUXCsl OCYILECTB/ISIETCS B BU/Ie U3YUEHUS
JIUTEpaTyphl TI0 COOTBETCTBYIOIEMY pa3Ziesly C TpopaboTKoW MaTepuasa; OopopM/IeHHUs OTYETOB 10
nabopaTopHLIM paboTaM U BBITIOJTHEHUS JOMAIITHUX 3a/IaHUMH.

BapuaHThI TeMaTHYeCKHX JOMAIITHUX 33/JaHUH /1A BHeayJUTOPHO! CaMOCTOATETbHOU PadoThI
CTYAACHTOB 110 TeMaM

HJomainnee 3aganue Ne 1

1o TreMe «XUMHUecKas TeEPMOJUHAMHUKA»



B pomaiiiHeM 3a/iaHUM 10 TeMe « XMMUYecKast TEpMO/IMHAMUKay: TiepBasi 3a/layua OIleHUBaeTcs B 2,5
Oasta; BTOpast — B 1,5 6ania; Tpethsi — B 1 Gant.

3agaua Nel

Hns peakuuu CHy ) + CO, ) = 2 CO (y + 2 Hy () onpeeiiTe BO3MOXXHOe HarpasJ/ieHHe
CaMOIIPOM3BO/ILHOTO TeUeHHsl PeaKL[|H MPU CTaHJAPTHBIX YCI0BUSX U rpu Temrieparype T =927 °C,
ec/iv TeryioBou 3 deKT peakiyu [0 3aZlaHHOM TemriepaTypbl He U3MEHUTCS. YKa)KUTe: a) BbiZleJiseTCs
WJIY TIOTJIOLI[AeTCsl SHEPTHs B X0/le peakiuu; 0) MPUUNHY HaliZleHHOTO U3MeHEeHUsI SHTPOIIHH.
PaccunraiiTe TemniepaTypy Hauasa peakLUu.

3agaua Ne2

Borurcnute TennoBoi 3ddekT peakuuu: CaC; « + 2 H,Or) = Ca(OH); « + CoHs (), Monb3ysich
CTaHZAPTHBIMM TETIOTaMU 00pa30BaHKsI pearupyroiux BeiriectB. CKOILKO TETUIOTHI BbIZIETUTCS UIN
TOr7I0TUTCS Tipy o6pa3oBanuu 2,24 1 C,Hy?

3agaua Ne3
[To TepMOXUMHUECKUM YPaBHEHUsIM pacCurTaiiTe TerioBoi 3P deKT peakiuu:
H,n + COy = CO y + Ho O(y. TepMmoxumMHueckyie ypaBHeHUS:

a) Hay +%2 02y = H2O ), AH = -241,9 K/x;

6) 2 CO () + OZ([‘) =2 COz (r)s AH = -566,2 K,Z[)K

[lomarmHee 3aganye Ne 2

1o TeMe «XUMHUeCcKass KHHeTHKa»

B momariiiHeM 3a/jaHUM 110 TeMe « XMMUYecKast KUHeTHKax»: TiepBasi 3ajiavua oljeHnBaeTcs B 1,5 6ara;
BTOpas — B 0,5 6asia; TpeTbsl, yeTBepTasi v nsAtas — B 1 Gas.

3apauya Nel

Peakuusa npotekaet no ypaBHeHuto: O, ) +2 CO y = 2 CO, ). HauasnbHble KOHL|eHTpaLUu
pearupyoiux BeiecTB paBHbl: [O2] = 1,2 Mo/, [CO]= 0,8 Monb/n. Bo CKOJIbKO pa3 U3MeHUTCS
CKOPOCTH IIPSIMOU peakiuy, Korza rnpopearupyet 30% CO? Bo CKOBKO pa3 U3MeHSTCSI CKOPOCTH
TIPUMOM 1 00paTHOM peakivy, eC/li YBeIMUUTh JJaB/ieHe B CUCTeMe B /iBa pa3a?

3agada Ne2

[Tpu temmeparype 40 °C HEKOTOPOE KOJIMUECTBO BEIIeCTBA BCTYIAeT B Peakiyio 3a 20MHH.
PaccuuraliiTe Bpems, Ipy KOTOPOM 3TO >Ke KOJIMUeCTBO Bell[eCTBa BCTYIMT B PeakLUi0 Mpy
temriepatype 200 °C, eciii TemriepatypHbiii KO3(GGHIMEHT CKOPOCTH peakiiy paseH 2. Bo CKoIbKO
pas U3MEeHUTCS IIPU 3TOM CKOPOCTh peakLjuu?

3agaua Ne3

Haligyte Haya/bHbIe KOHLIEHTPAL[MY UCXO/JHBIX BEIlleCTB U KOHCTAHTY PaBHOBECHS PeaKLUU:
Fe ¢y + H,O ( = FeO () + Ha (v, e/ paBHOBECHbBIe KOHLIEHTPALIUM Pearupyrolux BeleCTB PaBHbI:
[H,O]=0,3mons/1, [Hz] = 0,4 momb/m.

3agaua Ne4

Hns peakiuonHou cucteMbl: CO ) + H,O ) = CO; vy + Ha () Haua/ibHble KOHLIEHTPaL[MX PaBHBI:
[H,O] = 0,5 mosns/n, [CO] = 0,6 Mmonb/n. Onipefjenvre KOHLIEHTPAL[MKU BCeX BeleCTB B MOMEHT
paBHOBeCHS, eCJIM KOHCTaHTa paBHOBeCUs paBHa 1,45.

3agada Ne5
BeipasuTe uepe3 KOHLEHTpAL[MM PeareHTOB KOHCTAHThl PABHOBECHS C/IeIYIOLIMX PeaKLyi:



Nog + 3 Hory) = 2 NHs, AH = -92,2 K]JDK;
COz(r) + C(T) =2 CO(F), AH = +160,5 K,Z[)K;

CO(F) + HzO(p) =CO, ) + Hz(r), AH = -41,]_ K,H)K

YKakuTe HarpaB/ieHHe CMeLeHUs XMMUYeCKOT0 PaBHOBECHSI 3TUX PeakKLUii: a) NPy NOHWKEeHUU
TeMriepaTyphbl, eC/Iv /iaBjieHre TIOCTOSIHHO; 0) TIpY TIOBLIILIEHUH [JaB/IeHUs, eC/TA TeMIlepaTypa
MOCTOSIHHA.

HJomainnee 3aganue Ne 3

no reme «PacTrBopbi»

B momaiiiHeM 3a/iaHuM 110 TeMe «PacTBOpBI»: TiepBasi, BTOpasi, TPEThbs U MsTas 3alauu OI[eHUBAeTCs B
1 6asut; yeTBepTas U mectas — B 0,5 6asia.

3agaua Nel
B kakom o0beme Bozibl ciieiyeT pactBopuTh 1351 SnCl, asst mostyuenust 3M pacTBopa X/opuia
osioBa (II) ¢ mnotHocThiO p = 1,405 r/mMn?

PaccuuraiiTe: a) MacCOBYIO IOJIFO BEIL[eCTBA B PACTBOPe; 0) MOJISIPHYI0 KOHLIEHTPALIIO
5KBUBAJIEHTA; B) MOJIS/ILHOCTD; T') TUTP; /1) MOJIbHYIO I0/TH0 BelllecTBa B pacTBOPe.

3agaua No2

3aKOHUMTE MOJIEKY/ISIPHbIE M HAlMILIUTe COKpall|eHHble MOHHbIEe YPaBHEHUs peakLuii
B3aUMO/IENCTBUS CJIeAYIOLIUX BeleCTB:

HBr + NaOH -
AgNO3 + H,S -
MgCl, + KOH -
CaF, + HCI -
Sb(OH)3 + HzSO4 -
Sh(OH); + NaOH —

3agaua Ne3
CocTaBbTe 110 iBa MOJIEKYJ/ISIPHBIX YpaBHEHUS PeakLMi K C/IeyHOIIUM UOHHbIM:

Ba** + CrO,s - BaCrOy

NH," + OH - NH,OH;
ZnS + 2H" - Zn** + H,S

3agaua Ne4
Boiuuciute pH 0,05M pacTBopa cepHOM KUCTIOTHI.

3agaua Ne5

Kakue u3 crnepyrommx coneit nogsepratotcsi ruaponnsy: Na,SiOs. Cu(NOs),. KBr? CocraBbTe
VIOHHBbIE U MOJIEKY/ISIDHbIE YPaBHEHUSI TH/POIK3a COOTBETCTBYIOLMX cosieli. Kakoe 3HaueHure pH (<
WIU> 7) UMEIOT pacTBOPbI 3TUX COJIel?

3agaua Neb

HatiguTe nipou3BesieHre pactBopuMocTty PbCly, ecsiv B 200 M1 Bozibl pacTBopsieTcst 2,17 T 3TOTO
CoeIMHeHUS..

JomainnHee 3aganue Ne 4

1o teme «OKHC/IUTE/TbHO-BOCCTAHOBUTE/ILHbIE nponeccoi»



B pomaiiiHeM 3ajaHuM 110 TeMe « OKUC/TUTETbHO-BOCCTaHOBUTE/TbHBIE TIPOLIECChI»: TTepBast 3a/jaua
oleHuBaetcs B 1,5 6ata; Bropast — B 2,5 6asina; TpeThs — B 1 Gas.

3agaua Nel

[Ton6epute KO3PIULMEHTHI B YpaBHEHUSIX OKHUCUTETbHO-BOCCTAHOBUTE/bHBIX PeaKI[uil. YKaKuTe
THIT KaXK/I0W peaki[yu.

Paccuuraiite 3JIEKTPOABIKYILYIO CUJIY U Orpeae/InTe HAllpdB/IEHWE CaMOITPONU3BOJ/IbBHOT'O
MPpOTeKaHHA HepBOﬁ pe€akKluu Mpr CTaHAAPTHBIX YC/IOBUAX, UCITO0J/Ib3YS 3HAUYEHHNSA OKUC/IUTE/IbHO-
BOCCTAHOBHMTEJ/IbHBIX IIOTEHIIMA/IOB:

HJ + H3PO4 - Jz + H3PO3 + Hzo
HNO, - HNO; + NO + H,O
H[AUC14] + HzOz + NaOH - Au +NaC1 +02 + HQO
NH4R€O4 +H2 - Re + NH3 + Hzo
KBrO - O, + KBr

3agaua Ne2
CocTaBbTe ypaBHeHUsI OKUCIUTETbHO-BOCCTAHOBUTENBHBIX PeaKL[1ii:

KMnO, + NaNO; + H,O -
NaCrO, + H,O, + NaOH -
BI(OH)3 + Na»S;05 + NaOH -
Bl 203 + C d

Mg + HNOs ) —

3agaua Ne3

[aHbl Be OKUCIUTeTbHO-BOoCccTaHOBUTebHBIe TIapbl: KNO,, KNOs; u Pb(NO3),, PbO.. [Tonb3ysch
Tab/MLIel CTaHZAPTHBIX OKUC/TUTE/TbHO-BOCCTAHOBUTE/TbHBIX ITOTEHI[UA/IOB, COCTAaBbTe ypaBHEHHE
BO3MO)XHOM peakliy B yKazaHHOU cpefie (HNO;). PaccuunTaiiTe 3HaueHue 3/1€KTPOABIKYILEN CUJTBI
peakLyu.

JomainHee 3aganue Ne 5

Imo TemMe «BJIEKTPOXI/IMI/I‘—IECKI/IE CUCTEMbI»

B pomaiiiHeM 3a/jaHUM 10 TeMe «DIeKTPOXUMHUYEeCKHe CUCTEMbD»: TIepBasi 3a/laua OLleHUBaeTcs B 1
6asut; BTOpasi — B 1,5 6ania; TpeThbsi — B 2,5 Oasna.

3agaua Nel

CocTaBbTe 3/IeKTPOHHO-UOHHBIE YPaBHEHUS 3/IeKTPO/IHBIX MPOL[ECCOB U MOJIEKYJ/ISIPHOE YpaBHEHHe
TOKOOOpa3ytollei peakivy, MpoTeKaroieid py pabdoTe rasibBaHuueckoro 3inemeHTa Co/Co(NOs), //
AI(NOs)s/Al. Paccuuraiite S/1C (E) rasibBaHAYeCKOT0 3/ieMeHTa TIPU CTaHAAPTHBIX YCIOBUSIX.

ITpyHsAB NoTeHLMan aHo/ja paBHbIM CTaHZAAPTHOMY 3HaUeHUI0, pacCuMTalTe KOHLeHTPaLUo
KaTMOHOB MeTaJl/la B KaTOJHOM pacTBope, Ipyu KoTopoi 3/]C rajbBaHUUeCKOro 3j1eMeHTa
yMeHbLuuTCs Ha 0,02B.

3agaua No2

[TpuBeauTe CXEMBI 3/IEKTPOAHBIX MPOLIECCOB M MOJIEKY/ISIPHbIe YpaBHEHUS PeaKLUii, TTPOTeKaroIuX
TIPY 37IeKTPOXUMUUYECKOM Koppo3uu rajibBaHomapbl Co/Ni: a) B Kuc/ioi cpejie; 0) BO BTaKHOM
BO37IyXe.

Onpepenute yObIIb MacChl aHOZA TIPU KOPPO3UH B KUCJ/ION cpefie 3a 20 MUH, eC/Ti CKOPOCTb
Koppo3suu cocraBuia 0,01 r/u.



3agaua Ne3

CocTaBbTe 3/IeKTPOHHO-UOHHbIE YPaBHEHUS 3/IEKTPOIHBIX MPOLeCCOB (aHO/| MHEPTHBIN) U
MOJIeKY/ISIPHOE YpaBHEHUe peakliu, MPOUCXO/SIel MpU 3/1eKTPOU3e:

a) pacriiaBa NaOH;
6) pactBopa CoSO,,

Bbrurciute akTrueckoe KOJIMYeCTBO MeTasl/ia, MoJyueHHOT0 Ha KaToZe MpH 3/1eKTPO/In3e
Co(NO:3),, ecu 3/1eKTpOU3 TIPOBOIW/IN B TeueHUM 1 4. Brixoz MeTasisia mo TOKy coctaBua 85%.

YKa)KuTe BO3MOXXHbIE IMPUYKMHBI YMEHBIII€HWA BbIXOAd METa/ljlda 10 CPABHEHWIO C pACUETHBIM.

BapuaHT JoMalliHei KOHTPO/IbHON PadoThI

BAPUAHT Ne 1

TEMA 3AJAHUNE

3ajanue 1. OKOHuUaHHe 3/€KTPOHHOM (OpMYIBI ....65°6p".YKaxkuTe
MOJIOKEHUEe 3JIeMeHTa B MepUOAUYeCcKOW CHUCTeMe: TepUoj, Tpymnmy,

Tema 1. TIOATPYIIY, Ha3BaTh 37eMeHT. CocTaBbTe 37IeKTPOHHYIO (opMysy aToMa

ITepuoguueckas 3/1IeMeHTa. YKaKUTe 3/IeKTPOHHOe CeMeMCTBO, MeTa/yl WM HeMeTasll

cucreMa 31eMeHTOB | CocTaBbTe  37eKTPOHHO-Tpaduueckyro  GopMyay A yKa3aHHBIX
CTpPOeHHEe aToMa 3/IEKTPOHOB B HOPMAJTbHOM COCTOSTHUH.

3apganue 2. YkKasaTb BCe KBaHTOBble 4YHC/AA JJis1  3JIEKTPOHOB,
OTBEYaKOIMX C/IeYIOIel 3/1eKTPOHHOM (hopmyJie 5p°

Tema 2. 3aganue. CocTaBbTe ypaBHeHHUs peaklyii, MPU MOMOILLY KOTOPbIX MOXKHO
Kuc/i10THO-0CHOBHBIE | OCYILECTBUTD C/IeIyIOLLUe TIpeBpalleH s
cBoiicTBa BemjectB | Zn — ZnO — ZnCl, — Zn(OH),—Na;[Zn(OH).]

3apanue 1. [Ina peakumu FesOuxy + Hor = 3FeOwk) + HoOq orpenenvre

BO3MO)KHOE HarpaB/ieHMe CaMOMPOM3BO/ILHOTO TeueHWsl peakluu Tpu

CTaHJAPTHBIX YCJIOBUSIX W TIpU Temrepartype t =1227°C, ecm TervioBoi
Tema 3. 3¢dexT 0 3a1aHHOM TeMriepaTypbl He U3MEHUTCSL.

Xumuyeckasn YKa)kuTe: a) BbIAESIeTCS WM TIOTJIOIAeTCsl SHeprusi B Xo[e peakuyd; 0)
TepMOJUHAMHKA MPUUMHY HaliIeHHOrO0 W3MeHeHWs1 SHTpPOrvu. Paccuudraiite Temriepatypy, Mpy
KOTOPOM yCTaHaB/IMBAeTCsl paBHOBECHE U ITPOMCXOUT cMeHa 3Haka AG.
3apanue 2. Boerumcomre TervioBod 3ddekr peakimm 3Fe;O4x) + 8Alxk) =
4A1,05x) + 9Fex), MoOMb3ysCh CTaHAAPTHBIMU SHTATBITUAMUA 00pa30BaHMs
pearvpyroix BemlectB (mpwioxkeHde 3). CKOMbKO TeryioThl BbIAETUTCS
(mornotutcst) pu obpa3oBaHuy Belilecta Fe B KoymiyecTse 56 1?

3apanue 1. TemmnepaTypHbiii Ko3(duieHT peakiuu paBeH 2,5. Kak

Tema 4. V3MEHHWTCSl CKOPOCTb peakL[Mu: a) MpU MOBBIIIEHWH TeMIlepatypbl oT 60
XuMuueckast 1o 100°C; 6) mpu oxJakaeHnr peakiiuoHHOU cmecu ot 50 10 30°C?
KUHeTHUKA U 3amanue 2. [1ns obpatimoii peakiun FesOyx) + Hyp = 3FeOk) + H.Op
XUMHYecKoe 3aMuILINUTe BbIpakeHue KOHCTaHTbl paBHOBecuss AHC, K/Dk =+ 69,8.
paBHOBecHe [TpeasioxkuTe criocobbl yBesiMueHusi KOHLIEHTPALMU MPOAYKTOB peaKLUu.

3apanue 1. B 180 mn Bozb! pactBopeHo 20 r cy/ib¢aTa Mapraiia.
[Tonmyuuncsa pactBop m1oTHOCTHIO 1,101 r/My1. Berunciivte MOISIpHYO,
HOpPMaJIbHY0, MOJIS/IbHYIO KOHLIEHTPaLiy ¥ MacCOBYIO 00
Tema 5. PacTBOpbI | PaCTBOPEHHOI'O Bell[eCTBa.
3apanue 2. CocraBbTe MOJIEKY/ISIPHbIe U MOHHO-MOJIEKYJISIPHbIe
ypaBHEeHUS peakL|ui B3auMO/IeliCTBUSI B PACTBOPAX MEXY:

Biz(SO4)3 u NaOH, FeC13 u st,

NH4OH u MHC]z, HQSO4 nu Ba(OH)z
3aganue 3. CocrtaBbTe UWOHHO-MOJIEKYJ/IIPHBIE UM MOJIeKYJ/IsIpHbIe
ypaBHeHus1 Tyjiposin3a coneit Na,SiOs, SbCl;, Rb,SO.. Kakoe 3HaueHue
pH (>7, <7) umeroT pacTBOpPbI 3TUX COMEN?

Tema 6. 3aganue. MeTo/10M 371eKTPOHHOTO 6anaHca nogbepure Ko3hhULMEHTHI B




OKHCIUTeTBbHO- YPaBHEHUSIX, YKaXKUTe OKUC/IUTE/Tb YU BOCCTaHOBUTE b, HAMUILIATE
BOCCTAaHOBHMTE/bHbIE | 3JIEKTPOHHbIE YPaBHEHUs MPOLeCCOB OKUCIEHUSI U BOCCTaHOBJIEHUSI
cBoiicTBa BemectB | H;PO; + KMnO, + H,SO, = H;PO,4 + MnSO, + K,SO,4 + H,O
CUSO4 + H3P02 + HzO = CuH + H3PO4 + HzSO4
3apanue 1. /17151 ralbBaHUUeCKOTO 3/1eMeHTa, 00pa30BaHHOTO

Tema 7. [JIAaCTUHAMU U3 MeTaJl/IOB
dnekTpoxumMHuueckue | Zn 1 Ag, Morpy>keHHbIX B paCTBOPbI UX COJIel C KOHL|eHTpalLell HOHOB
CHUCTEMBI MeTaJl/IOB

A™ =0,01u B™ =0,05

1) cocraBbTe CXeMy rajbBaHU4YeCKOIO 3/71eMeHTa;

2) HamMIIWTe YPaBHEHUs 3JIeKTPOAHBIX MPOLIECCOB U TOKOOOpa3syolei
peaxLuy;

3) paccuMTaiTe 371eKTPOABIKYLLYIO CHTY FaJlbBAHWUYECKOTO 3/IEMEHTa.
3apanue 2. CocTaBbTe YpaBHEHUS 3/1eKTPOHBIX MPOLIECCOB (aHO[,
VIHEPTHBIN) ¥ MOJIEKY/IIPHOE YpaBHEHHe peakL|H, MPOXOosLel pr
3/1eKTPOJIM3e paciijiaBa Wiv pacTBopa 3iekrpoaura paciias CaCl, .
Berunciinre Mmaccy MeTasuia BblJie/IUBLIETOCSI HAa KaToje, eciu
3/1eKTPOJ/IN3 NpoBOAUIMY IIpu cuiie Toka A =10,0. B TeueHre BpemeHu = 2,5
y.Beixog metasuia 1o ToKy Br coctaBun  98%.

3aganue 3. CocTaBbTe ypaBHEHUs 3/1eKTPOHBIX IIPOLIeCCOB U
MOJIEKY/ISIPHOE YpaBHEHHe peakLuu, MpoTeKarollel Npu
3/1eKTPOXUMUYECKOM KOPPO3UH rajibBaHomnapel: Pb - Sn

a) B KUC/IOU cpefie;

0) B atMocdepe B1a)KHOTO BO3ZyXa.

KoHTpo/IbHBIE BONPOCHI 110 TeMaM
KoHTpo/ibHBIE BONPOCHI 10 TeMe « XUMHUYeCcKas TepMOoJUHAMHKa»

OcCHOBBI XUMUYECKOU TEPMOJVUHAMUKU: TIOHATHE CUCTEMBI, BU/IbI CUCTEM.
TepMouHaMyYecKye rlapaMeTpbl ¥ (PYHKLMM COCTOSTHUSI CHCTEMBI.

BHyTtpeHnHsisi sHeprusi. Pabora. Teruiora.

[TepBbiii 3aKOH TePMOAUHAMUKU (BLIBOJ).

OHTanbMUs Kak (QYHKIMS COCTOSIHUSI CUCTeMbI. DHTAJIbITHsI 00pa30BaHusl BellleCTBa.
TenoBoit 3¢dekT XxuMUUecKoi peakiiuy. @akTopsl, BAUSIOLME Ha TeMI0BOU 3hdeKT
XUMUUECKOMN peakLvu.

7. Tepmoxumus. 3akoH ['ecca.

8. CnepnctBus u3 3akoHa I'ecca.

9. OHTpoOMUs Kak (YHKLMS COCTOSIHUSI CUCTEMBI.

10. BTopoii 3aK0H TepMo/IJMHaMUKH.

11. TpeTuii 3aKOH TepMOIIHAMUKH.

12. Oneprus ['nb6ca.

13. HarmpaBnieHye camoIipor3BOJIbHOTO ITPOTEKAHNUS XUMHUYECKUX PeakLUu.

SR el

KonmposabHble gonpocbl no meme «Xumu4deckdsi KUHemuKa»

1. Xumunyeckasi KuHeTHKa. CKOPOCTb XUMHUYECKOW peaki[iu U MeTO/Ibl ee
peryJiipoBaHusl.

BivisiHMe KOHIIeHTpaLMU Ha CKOPOCTh XMMHUeCKOM peakiuM (3aKOH JieHCTBYHOILIHX
Macc).

BivsiHue TemMniepaTypbl Ha CKOPOCTb XUMUUecKol peakuyu. [TpaBuio Bant — M'odda.
Teopust aKTUBHBIX CTOJIKHOBEHHUH AppeHuyca.

OHeprus akTUBalLMU. Y paBHeHHe AppeHuyca.

Teopust epexoHOTO KOMIUIeKCa. DHepreTuueckas Adarpamma.

N

SR



7 Kpuras MakcBeia — BosbiiMaHa. DHepreTuueckuii 6apbep.

8. Karanutrueckre crucTeMsl.

9. Biusinue kaTtanv3aTtopa Ha CKOPOCTb XUMUYECKOW peakLiu.

10. ['oMoreHHbIN U reTeporeHHbIN KaTaaus.

11. KonebarenbHble peakiyu.

12. Xumurueckoe paBHoBecre. OOpaTHUMbIe U HeOOpaTHMbIe PeaKI[HH.
13. KoHcTaHTa X¥MMUUeCKOro paBHOBECHS.

14. Cwmelnenuve xumuueckoro paBHoBecust. [Ipunumn Jle—IllaTesnbe.
15. BivsiHue KOHLIeHTpaLUY, [1aB/ieHUst U TeMIlepaTyphbl.

16. @®a30BbIe paBHOBECHS.

17. @da30Bble AUarpaMMsbl /1Jisi OAHOKOMIIOHEHTHBIX CUCTEM.

KoumpoabHble éonpocbl no meme «Pacmeopbi»

1. ITonsiTue pactBopa. PactBopuMoCTs BeljecTBa. PacTBOpuMOCTS rasa.

2. PactBopbl. Cioco6b1 BbIpa)keHHsi KOHL|EHTPaLMK pacTBOPOB (MaccoBast 1071,
MOJISIpHAs KOHLIEHTpPaLYs, MOJIIpHask KOHLIeHTpaLys SKBUBa/IeHTa, MOJIbHAs 10U1s,
TUTP).

3. KonnvrarveHble cBOMCTBa pacTBOPOB. VieanbHbIid pacTBop.

4. 3akonsl Paysst: I (ToHomeTrpuueckuii) u 11 (30y/MocKONMYecKuii u
KPUOCKOITUYEeCKUN).

5. OcMmoc. OcmoTHrueckoe faBiieHre. CxeMa ocMOMeTpa.

6. KucnoTHO-0CHOBHBIE B3aUMO/IeHCTBUS BeLECTB.

7. VonHas Teopusi KUCI0T ¥ OCHOBaHUM AppeHuyca. OCHOBHBIE MTOHSTUS U MOJI0KEHHUS
TeOpuu AppeHuyca.

8. [wccoupanus KUcaoT, OCHOBaHUM U COJIel C TOUYKHM 3peHHst HOHHOW TeOpUH
Appenuyca (IprMepsl).

9. Crenenb auccoruaumy. CUmbHbIe U Cjlabble /1IeKTPOJIUTHIL.

10. Huccormariusi cy1abbix 3/1eKTpo/iMToB. KOHCTaHTa AMCCOLAALUH.

11. 3akoH pa3bapyieHust OcTBaIb/a.

12. Peakiii HIOHHOTO 0OMeHa MeXXy 3/IeKTPOMTaMH (Ha IprMepe peakuyii obpa3oBaHus
cs1ab0ro 371eKTpoJIUTa, 0Cajika U rasa).

13. IIpousseseHre paCTBOPUMOCTH.

14. VonHoe npousBefeHne Bogbl. BogopogHbll M THAPOKCHIBHBIN TTOKa3aTesu.

15. I'mpponus conent. Tumel ruziposMsa Cosiei.

16. KonuuectBeHHbIe XapakTepUCTUKU TIpOLiecca TUApPO/Ir3a.

17. @akTOpbl, BUAOLLKE Ha IIPOLIeCC TUPO/In3a.

KOHmpOﬂbele 680NnpocCbl N0 meme «,ZIucnepCHble cucmemb»

—_

I'eteporennsle cmecu. [lucriepcHble CUCTEMBI.
ucniepcHocTs. Knaccudukayy AUCIIePCHBIX CUCTEM.
Konnougnsle pactBopsl. JInodunbHble ¥ 110(OOHBIE KOTON/BI.
Crioco0blI 1o/TyyeHust KOJIJIOU/IHBIX PACTBOPOB.

CrpoeHye KO/IJIOUJHBIX YaCTHL].

ITpaBuno ®asnca — [1eckosa.

Y CcTONUMBOCTb KOMIOUAHBIX cucTeM. CTabM/IN3aTophl.
Koarymsius mmopuibHbIX ¥ TMOPOOHBIX KOIJIOH/O0B.
CepumeHTaLyst KO/UIOU0B.

Koarysiaums KoIouHbIX paCTBOPOB 3/IEKTPO/IMTaAMMU.
ITpaeusno lysbije — Napan. Koarynupytoirasi CriocOOHOCTb.
OnThueckre CBOMCTBA KOJIJIOUHBIX PACTBOPOB.
O/eKTpUuecKre CBOMCTBA KOJIJIOUIHBIX PaCTBOPOB.

LoONT WD
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KoHTpo/ibHBIe BONPOCHI 10 TeMe «OKHC/IMTe/TbHO-BOCCTaHOBUTE/IbHbIe
nponeccbi»

OcHOBHbI€ TIOHSTHUSI TEOPUM OKUCTUTE/IbHO-BOCCTaHOBUTETHHBIX PeaKLvi.
OKuCUTeTbHO-BOCCTaHOBUTE IbHbIE CBOMCTBA BELL[ECTB.

BaskHelivie OKUCIUTEM U BOCCTAaHOBUTE/TH.

TUIBI OKMC/TUTE/TbHO-BOCCTaHOBUTE/NBHBIX peakiuii (TTpuMephbl).
OKUCUTETbHO-BOCCTAHOBUTETbHBIN TOTEHI[UAJI.

YpaBHenue HepHcra.

CocraB/ieHre OKHUC/TUTEebHO-BOCCTAHOBUTE/TbHBIX PeaKLIUM.
HarmpaBrieHre OKMC/IUTEIbHO-BOCCTAHOBUTE/IBHBIX PeaKLUil.

PN AW

KOHmpOﬂbele 680NnpocCbl N0 meme «BHCKMPOXUMUHCCKUC cucmemb»

1. OnekTpoxuMuueckue cucteMsl. Knaccugukanys 371eKTpoXUMHAYeCKUX MPOLIeCCoB.

2. ONneKTpOXUMHYeCKHe MPOLecChl, MPOTeKarolle Ha TpaHuLie paszesa «MeTaul —
pacTBop».

3. lanbBannueckuii snemeHT danmamns — Skobu.

4. ONeKTPOABWKYLLas CU/la raJlbBaHUUECKOro 3/IeMeHTa.

5. W3mepenue 5/1eKTPOAHBIX MOTEHLIMAIOB. PsA/l cTaHAAPTHBIX 3/1IeKTPOAHBIX
noteHuyanoB. CBOKCTBa META/I/IOB B COOTBETCTBUU C UX TOJIOKEHUEM B PALY
HaTlPsKeHUM.

6 YpaBHenue HepHcra.

7. ONeKTpo/v3 pacllylaBoB U pacTBOPOB. KaTtoAHble U aHO/AHbIE NIPOLIeCChI.

8 Ob6mbenvHeHHbIM 3akoH Papajesi. Beixog, 1o TOKy.

9. Koppo3us metauios. Knaccuukaryisi KOppo3MOHHBIX MPOLIECCOB.

10. Xumuyeckasi KOpposus.

11. OneKTpoXUMHUUecKass Kopposus. AHOLHOe OKUC/IeHWe MeTaslla U KaToJHoe
BOCCTaHOBJ/IEHHE OKUC/IUTEJIS.

12. [Tprmepb! KOPPO3UM B KUC/IOM Cpejie M aTMOC(HepPHOI KOPPO3UH.

13. CKOpOCTb KOPPO3HH.

14. 3alura MeTa/uioB OT KOPPO3UH.

15. 3allyTHbIe TTOKPLITHS.

16. OD/IeKTPOXUMHUYECKHe CIIOCOOBI 3alUTHI OT KOPPO3UX METasl/IoB.

17. X¥MHYecKre UCTOUHMKU TOKa. ['abBaHMUeCKUI 3/1eMeHT.

18. XHWMUUeCKUe UCTOUYHUKU TOKA. AKKYMYJ/IATOPBI.

19. XUMHUUYeCKHe UCTOUHUKM TOKa. TOIJIMBHBIE 3/IEMEHTHI.



IMTPUJIOXEHUE 2
7. OnjeHOUYHBIEe CPe/ICTBA /ISl IPOBe/IeHUsI IPOMEKYTOUHOM aTTeCcTaluu
[TpoMexxyTouHast ~ aTTecTaldsi WMeeT IIe/Ibl0  OMNpeAe/NuTh  CTereHb  JAOCTHKEeHHS
3aryIaHUPOBAHHBIX Pe3y/IbTaTOB 00yUEeHHs TI0 AUCIUIUIMHE 3a OTpeZie/IeHHbIN Mepro/] 00yUeHusl.
a) NMnaHupyemble pesynbTaTbl 00y4eHNA 1 OLEeHOYHbIE CpeacTBa AJ1S NPOBeAEeH S
NPOMEXXYTOYHOM aTTeCcTauumn:



CTpyKTypHBII
3/71eMeHT
KOMIIeTeHI[UH

[TnaHupyemMble pe3ybTaThl
obOyueHust

OueHOYHBIE Cpe/iCTBa

OK-1
CrIOCOOHOCTBIO K

abCTpaKTHOMY MBILIIEHUIO, AHAJIU3Y, CUHTE3Y

3HaThb

- OCHOBbI  JIOTMKM,  HOPMBEI
KPUTUUECKOTO TMO0AX0Ja, (OpPMBI
aHasm3a;
- MeTO/bl abcTpakTHOTrO
MBILJIEHUS] TIPU  YCTaHOBJ/IEHUU
VCTHHBI;

- MeTO/IbI HAyYHOTO HCCJIe/JOBaHUS
MyTéM MBICJIEHHOTO pacu/ieHeHUsI
oObekTa (aHa/M3) U MyTEM
W3yyeHUs  TIpeiMeTa B €ro
1[e/IOCTHOCTH, €IMHCTBE ero 4acTeu
(cuHTe3)

ITepeueHb meopemuueckux 6onpocog

1. OcHOBHBIE MeTO/Ibl XUMHUUYECKOT'0 aHa/Ih3a.
2. OcHoBHBIe IPUOOPBI ¥ 000PY/OBaHUE [I/IsI XMMUYEeCKOTO aHa/Ii3a BelecTB.
3. MeTo UKy TIPOBe/IeHHsI OTTBITOB. [IpaBu/ia TeXHUKH 0e3011aCHOCTH.

Ywmets

- a/leKBaTHO BOCIIPUHUMATh
WH(pOpMaLIMIO, JIOTUUeCKH BepHO,
apryMeHTUPOBAaHO U SICHO CTPOUTH
YCTHYIO U TTMCbMEHHYIO peub;

- C UCMO0/Ib30BaHUEM MeETO/IOB
abCTpaKTHOTO MBIIIJIEHHs], aHa/In3a

U CHHTe3a aHA/TU3UPOBATh
a/ibTepHaTUBHbIE BapUaHTbI
pelteHust HCCIIe/IOBaTeTbCKUX
3ajau

ITpumepHble npakmuyecKue 3a0aHus

1. OnpezienTh C KAKMMHU U3 YKa3aHHBIX HIDKE BeLLeCTB MOJKET B3aMMO/IeHCTBOBaTh PacTBOP
TMIPOKCH/Ia Kalusi: MOJOBOJOPOAHas KucioTa, xaopup memu (II), okcup yrnepoma (IV), okcup
ceuHia (II), rugpokcuy amrOMUHUS, TMAPOKCHJ aMMOHUsl. CocTaBbTe ypaBHEHHSI BO3MOJKHBIX
peakLyii B MOJIEKY/ISIPHOM Y KOHHO-MOJIEKY/ISIPHOM (popmax.

2. Omnpejenvire BO3MOXKHOCTb BOCCTaHOBJeHMSI OKcuja >xenesa Fe;O, yriepogom mipu
CTaH/apTHBIX ycioBuax U Temreparype 1100 K. Peakuys BocctaHOBIeHUsA FezO4: FesOyyy +4C) =
= 3FE(K) + 4CO(F)

3. TemnepatypHslii K0o3¢hdULMeHT peakiuy paBeH 2,5. Kak M3MeHUTCs CKOPOCTb peakLiu: a)
TIPU TTOBBIILIEHUH TemriepaTypbl oT 60 10 100°C; 6) rpu ox/IaXKAeHUH peakI[MOHHOM cMecH oT 50 10
30°C?

4. Onst obpatumoit peakiuu FesOuxy + Hypy = 3FeO k) + HoOgr 3amnuimre BeIpa’keHe KOHCTaHThI
paBHoBecuss AH°®, k[x = + 69,8. Tlpeanoxure criocoObl yBeUUeHHUs] KOHIIEHTPAI[UM TIPOJYKTOB
peaxiuu.

5. Tlpy TpoKanMBaHUM MeETA/UTMUECKOTO THUTaHa oOpa3yeTcs Oenblii TMOPOIIOK, KOTOPBIA
pacTBOpsieTCS B KOHLEHTPMPOBAHHOM CEpHOWM KWC/I0Te M CIVIaB/IsSeTcs CO Ijesioubto. YTo
npe/icTaBysieT co00# 3TO coerHeHMe? Hamuimmre ypaBHeHUs BCeX YKa3aHHBIX PeaKLUi.

6. CKOMbKO MWITUIUTPOB 96%-HOr0 pacTBOpa CEpHOM KUCIOThbl C TUIOTHOCTBhIO 1,84 r/mMn




CTpyKTypHBII
3/71eMeHT

[TnaHvpyemsble pe3ybTaThl

OueHOYHBIE Cpe/iCTBa

KOMIIeTeHI{ UM A
niotpebyetcst st mpurotosnenust 2 1 0,25M pactBopa?

7. Kakve BemectBa M B KakOM KOJIMUeCTBe BbIJeIATCA Ipy IpoxoxzaeHun 48250 Kn
3/1eKTpryecTBa uepe3 pactBop xsopuza maprania (II)? CocrtaBbTe cxeMy 3/1€KTpO/iM3a 3TOrO
pacrtsopa.

8. AmomuHu# ckieriaH ¢ Meapto. Kakoil u3 MeTaioB OyJeT KOpPpOAMPOBATh B Cpefie CEepHOM
KHCJIOThI ¥ aTMocepe BAaKHOr0 Bo3ayxa? CocTaBbTe CXeMbl 3/1eKTPOXUMHUECKON KOPPO3UH.

Bnapets - HaBblKAMM TIOCTAaHOBKM L|eJIH, ITpumepHble npakmuyecKue 3a0aHus:
CMOCOOHOCTBIO B YCTHOM [TpoBecTy aHany3 B/MSIHUS KOHLIEHTPALJMM Ha CKOPOCTb XUMHUYECKOW peakLuu
NMMCbMEHHOM  peun  jorudecku | Na,S,03; + H,SO, = S + SO, + Na,SO4 + H,O no skcneprMeHTanbHbIM faHHBIM. [IpoBectn
o(opMUTH pe3ysibTaThl MBILLIEHUST; | 00pabOTKy  TIOJiyueHHbIX JaHHBIX C MCIOJIb30BaHMEM COBPeMeHHbIX HWH(OPMAaLMOHHBIX
- 1IeJIOCTHOM CHCTEMOM HaBBIKOB | TEXHOJIOTHH. Pe3ybTaThl ONTOB MPeJCTaBUTh B BHe Tabmuipl 1.
WCTIO/Tb30BaHUsI abcTpakTHOTrO Tabmumua 1
MBILLIEHUS rpu peleHnn Howmep O6beM, M KoHuenTtparus Bpemsa CkopocTb
npo6sieM,  BO3HUKAWOIIUX  TIPU OIbITa NayS,03 H,O H,SO, Na,S,0s;, 10 NosiB/IeHNs | peakuuw, 107
BBINIOJTHEHWHA ~ MCCJIefloBaTeIbCKUX MOJIb/JT MYTH, C c!
paboT, HaBbIKAMM OTCTaMBaHUs 1 1 7 2 1,3
CBOEM TOUKU 3peHUst 2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
ITo manHBIM TabmuIB! 1 TOCTPOUTDH rpadyK 3aBUCHMOCTH CKOPOCTH PeaKIUy OT KOHIIeHTpariu1
THOCY/b(aTa HaTpHs, OTIOXKMB Ha ocu abcuucc KoHueHTpauuio Na,S,0s;, a Ha ocu opAuvHaT —
CKOPOCTb peakLIUH.
CpenaTh BBIBOJ| O 3aBUCMMOCTH CKOPOCTH peakLUM OT KOHL|eHTpalLuy THOCY/Ib(paTa HaTpUsl.
OIIK-4

TOTOBHOCTBIO C €CTeCTBEeHHOHAYUHBIX TIO3WI[MM OL[eHUBATh CTPOeHHe, XMMUYeCKU YU MUHepasbHbIM COCTaB 3eMHOM KOpbI, MOp(oIoruueckrie 0Co6eHHOCTH
Y FreHeTUYeCKre TUIIbl MECTOPO’K/IeHHUW TBepP/bIX I0JIe3HbIX MCKOIMAaeMbIX MPU PeIIeHUH 3a/a4d M0 PAlMOHA/IbBHOMY M KOMIJIEKCHOMY OCBOEHHIO

3HaThL

- OCHOBHbIE XMMHUYeCKHe TOHATHS,
TI0JIO’KEeHUS Y 3aKOHBI;

- COBpeMeHHble  HarpaBJleHUs
pa3BUTHSI HAYYHbIX TEOPUH;

ITepeueHb meopemuueckux 6onpocos:
1. OCHOBBI XMMWUYECKOU TepMOJVHAMUKW: CHCTeMa, TepMOJVMHaMUYeCKue TapaMeTpbl
CUCTeMBI, (PYHKL[UM COCTOSIHUSL CUCTeMBl. [1epBbIil 3aKOH TepMOJAMHAMUKU.
2. OHepreTvka XMMHUYeCKUX MPOLeCCOB.




CTpyKTypHBII
3/71eMeHT
KOMIIeTeHI[UH

[TnaHupyemMble pe3ybTaThl
obOyueHust

OueHOYHBIE Cpe/iCTBa

- MeTO/bl TeOPETUUeCKOoro nu

SKCIIEpUMEHTA/ILHOI'O
HCC/ieqOBaHUS B 00y1acT  XUMHHU
MPpUMEHUTE/IbHO K

npodeCCHOHAaNbHOM [1esITe/TbHOCTU

3. OHTanbnusA. 3aKOH ['ecca U ciieiCTBUSA U3 Hero.

4. OHTponus. YpaBHeHue bosbliMaHa. BTopoii v TpeTui 3aKOHbI TEPMOJUHAMUKH.

5. Oneprusi ['n66ca. HarpapieHnsi XuMu4yeCcKrx MpOLIeCCOB.

6. Xumunyeckass KUHeTHKa. CKOPOCTb XMMHUeCKOM peakuyu. CpefHsisi U UCTHHHAsi CKOPOCTH
peakumu. KruHetnueckast Kpusast.

7. CKOpOCTb peakLiui U MeTO/ibl €€ pery/MpOBaHusl.

8. BnusiHue TeMriepaTypbl Ha CKOPOCTh peakuyu. [1paBuio Baut-I'odda.

9. OHeprus akTUBaLMy. AKTUBUPOBaHHbIM KOMILIEKC. Y paBHeHMe AppeHuyca.

10. KaranusaTopsl 1 KaTauTU4YecKue CUCTeMbl. ['OMOreHHbIM KaTaus.

11. KaranusaTopsl ¥ KaTanuTAYecKue CUCTeMBI. ['eTeporeHHbIN KaTaaus.

12. XuMuueckoe paBHoBecre. KoHCTaHTa XUMUYECKOIO PaBHOBECHS.

13. CwMmelleHre xumuueckoro pasHoBecust. [Ipunuun Jle HlaTensbe.

14. PactBopsl. CriocoObI BbIpayKeHHs1 KOHL|EHTPaLd PaCTBOPOB.

15. PacTtBopb! 371eKTpomuToB. CTeneHb U KOHCTaHTa 3/1eKTPOIUTUYECKOU JUccoLrali. 3aKOH
pasbasnierusi OcTBaibAa.

16. [ucconyanus KUcaoT, OCHOBaHUM, cosiell. AM(oOTepHbIe 3/1eKTPOJIUTHI.

17. PactBopumocTs. [Ipon3sBesieHre pacTBOPMMOCTH. Y(C/IOBHe 00pa3oBaHUSI M PacTBOPEHMUs
0CaJKOB.

18. Hduccoumanus Boabl. VIoHHOe ripousBejieHre Boabl. pH.

19. I'maponu3s coseli. CTereHb U KOHCTAHTA FUAPOM3a.

20.  JucnepcHbie cucteMbl. Knaccudukanus. JInopuabHble ¥ mMopoOHbBIE KOJUIOUIbI.

21. CTtpoeHure KOJ/UIOUJHBIX YaCTUL].

22. Koaryiauys Ko/1IouAHbIX paCTBOPOB.

23. OK1CIUTeTbHO-BOCCTAHOBUTE/IbHBIE CBOMCTBA BelllecTB. Kaccu@ukanus OKUC/IWATEeNbHO-
BOCCTAHOBUTEJIbHBIX PeaKL1i.

24. OneKTpoXUMHUYeCcKre CUCTeMbl. 3aKOHbl Papazesi. DNeKTPOJHbIN MOTeHLUaI.

25. anbBaHnueckuii snemeHT anuams Skobu.

26. ONeKTpOXUMHUYEeCKHe CUCTEMBI: 3/IeKTPO/IM3 pPaciliaBoB. [IpumeHeHMe 31eKTponr3a.

27. OneKTpon3. AHOAHBIM U KaTOAHBIM MPOLIeCChI IPY 3/IeKTPO/IM3e pacTBOpoB. [Ipumenenne
3JIeKTPOJIM3a.

28. Kopposwus. Busipl kopposun. Crioco0bl 3alUThl MeTaIIoB OT KOPPO3HUH.




CTpyKTypHBII

[TnaHvpyemsble pe3ybTaThl

3/1eMeHT OreHOuHBIE CpeCTBa
obOyueHust

KOMIIeTeHI{ UM

Ymetb - OIpefie/iiTb XUMHUYEeCKUA COCTaB ITpumepHble npakmuyecKue 3a0aHusi:
51 CTpoeHue 00BEKTOB 1. Hamwmcatb 3/1€eKTpOHHbIE YpaBHEHMSI 3/IeKTPOJHBIX TIPOLIECCOB, ypaBHeHHME CyMMapHOU
OKpY’Karolller Cpejpl; TOKOOOpasytoiiell peakuyud, BoIYACIUTb J/JC raspBaHUYeCKOTO 3/eMeHTa, eC/id KOHL|eHTPAL[|H
- peluarh pacyeTHble  3aJauM | MOHOB MeTa/uioB paBHbl: [Al**]=0,001 moss/1, [Co**]=0,1 Mosb/m1.
IIPUMEHUTE/IBHO K Marepuany 2. HancaTb MOHHBIE M MOJIEKYJISIDHBIE ypaBHeHUs1 peakuyi rugponmsa coned: Ki;POu; NaySOy;
IIpOrpamMMBl; ZnCl,.
- TPOTHO3MPOBaTh BO3MOKHOCTb 3. 3aKOHUUTh YpaBHEHMs peaklUii, HalyMcaB UX B MOJIEKY/ISIPHOM U HOHHOM (hopMax:
npotekaHusi  camonpousBosbHbIX | Al(OH); + NaOH -, K,CO; + H,SO, —, H,S + KOH —.
IIPOLeCCOB B pas/IMUHbIX 4. B 2 n pactBopa rujpokcuza kKaneuus cogepxurcs 478,8 r Ca(OH),. ITnoTHOCTh pacTBOpa

XUMHWUYeCKHUX ChUCTeMax

1,14 r/mn. Paccuuratite: ®(Ca(OH),); Cv; Co; Cm; N(Ca(OH),) u N (H.0); T.

5. CocTaBbTe ypaBHeHUsI OKUCIUTETbHO-BOCCTAHOBUTEIbHBIX peaKLWi:
chr207 + FESO4 + HzSO4 -, KMDO4 + NBQSO3 + Hzo i

6. HamucaTb 5/€KTPOHHbIe ypaBHeHHUs 3/€KTPOAHBIX IIPOLIeCCOB, YpaBHEHHe CyMMapHOM
TOKOOOpa3ytoiledl peakuyd, BbUMCIUTb O/JC rasbBaHUYECKOTO 3/1eMeHTa, eC/d KOHLeHTPAL[UH
MOHOB MeTa/jIoB paBHel: [Mn*]=0,01 mosb/1, [Au**1=0,1 Mo/b//.

7. 3aKOHUMTb ypaBHEHUsI peakLiii, HalKMcaB UX B MOJIEKY/ISIPHON U MOHHOM (hopMax:

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

8. HamucaTh ypaBHeHHsl peakl[uii THAPO/IM3a B MOJIEKY/ISIPpHOM U MOHHOM Bujie: Alx(SO.)s, KCl,
Na,SO:;.

9. HamucaTb 371eKTPOHHbIe YpaBHEHHUSI 3JIEKTPOJHBIX TIIPOLIECCOB, YpaBHeHHWEe CyMMapHOM
TOKOOOpa3ytoleid peakiyy, BbUUCIUTh J/IC rajbBaHUUECKOTO 3/1eMeHTa, €C/IM KOHLeHTpaI|U
MOHOB MeTa/ljIoB paBHeL: [Zn*1=0,01 monb/a, [Cu]=1,0 Mosb//.

10. Cynbdar amomunus maccoi 36,4 r pactBopuid B 100 r Bogbl. [110THOCTE MOMy4YeHHOrO
pactBopa 1,32 r/mn. Paccuuraiite: 0(Aly(SO4)3); Cv; Co; Cmy N(AL(SOs4)3) u N (H,0); T.

11. HamucaTe 3/1eKTPOHHBIE YpaBHEHUS 3JIEeKTPOJHBIX IIPOLIECCOB, ypaBHEHHE CyMMapHOU
TOKOOOpa3ytollell peakuyd, BbUMCIUTL O/JC rasbBaHUYECKOTO 3/1eMEHTa, eC/d KOHLeHTPAL[UH
MOHOB MeTa/lIoB paBHbl: [Mn*]=0,01 moss/1, [Ag']=1,0 Mob/.

12. 3aKOHUNTH ypaBHeHUs! peakiiyii, HaryMcaB UX B MOJIEKY/ISIPHOM U MIOHHOM BU/e:

MnS + H,SO, —, Fe(OH); + NaOH -, NH,CI + KOH -.

13. OnpefenuTe TepMOAMHAMUYECKYIO0 BO3MOXKHOCTD IpoTeKaHus peakiu CaOgy + 2 C =
= CaC; o + CO(), AH; = 460 k/I>x 1pu CcTaHJapTHBIX YCI0BUAX. Paccunraiite Temmepatypy Havasna
peakimu, et S(Ca0)=38 [Lx/Monb'K; S(C)=6 [Lx/Monb-K; S(CaC;)= 70 [Hx/Monb-K;




CTpyKTypHBII
3/71eMeHT
KOMIIeTeHI[UH

[TnaHupyemMble pe3ybTaThl
obOyueHust

OueHOYHBIE Cpe/iCTBa

S(CO)=197 Mx/monb-K.
14. CocTaBbTe ypaBHEHUS] OKUC/IUTE/TbHO-BOCCTAHOBUTE/IbHBIX PeaKLIK:
KMHO4 + NaN02 + HQSO4 -, Crz(SO4)3 + BI'Q + NaOH -.

15. OnpesienUTe TepMOAMHAMUUECKYIO BO3MOXXHOCTb NpoTeKaHus peakuyu 2 Cl ) + 2 H.Oy =4
HCly) + O2 v, AH; = 115,6 k)X npu CTaHAAPTHBIX yCJIOBUsAX. PaccunraiiTe TemrepaTypy Hauasia
peakumu, eciu S(Cly)=223 bx/monw'K; S(H.0)=189 [Lx/mons'K; S(HCl)= 187 x/Monb-K;
S(0,)=205 MDx/monb-K.

16. HanvcaTthe ypaBHeHUs1 peakLiiii THIpo/M3a B MOJeKy/isspHOM U noHHOM BHze: CrCls, NaNQOs,
K,CO:s.

17. CocTaBbTe ypaBHEHUS] OKUC/IUTEbHO-BOCCTAHOBUTE/BHBIX pPeaKLIK:
chr207 + Na2503 + HQSO4 -, KMHO4 + NaNOz + Hzo -,

18. T'omoreHHass peakuus nporekaeT Io ypaBHenutro H, ) + I, v = 2 HIp. HauvanbHas
KOHLIeHTpaLus Bozgopoza 2,1 monw/a, noga 1,5 mosb/n. Bo CKOMBKO pa3 U3MEHUTCS CKOPOCTb
peakiuu, korga rpopearupyet 30% Bopopoza?

19. B 640 mn Boge! pactBopuun 160 r xyopuga »xenesa (III). ITnoTHOCTS no/1ydeHHOro pacTBOpa
1,032 r/mn. PaccuuTaiite: w(FeCls); Cyv; Co; Cn; N(FeCls) u N (H20); T.

20. Ornpefenvre TepMOAMHAMUUECKYX0 BO3MOXKHOCTb IpoTeKaHUsl peakluu CS, o +3 Oyp=
=CO; n + 2 SO; (y, AH; = -1075 k/I)K TIpu CTaHAApPTHBIX yC/JOBUSIX. PaccuuTaliTe TemrepaTypy
Hauvasa peakuuu, eciu S(CS;)=151 x/Monb-K; S(0,)=205 Dx/monb-K; S(CO,)= 213 Ix/Monb-K;
S(S80,)=248 Dx/monb-K.

21. Peakuus uzet 1o ypasHeHuro: 2 Hy ) + So ) = 2 HoS(y. HauanbHas KoHLjeHTpaLus Bogopoja
2 MoJib/, cepsbl 1,5 Mosib/n. OnpesiesiiTe BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PeakLMy K MOMEHTY,
Korzia npopearupyet 0,7 Mo/b/11 Bofopoga?

22. OrnipefiesiviTe TepMOJAWHAMUUECKYHO BO3MOXKHOCTb IIPOTeKaHUs peakiuu 2 ZnS o + 3 Oy =
=2 7Zn0  + 2 SO, y, AH; = -890 kX 1pu CTaH[apTHBLIX yCJI0BUSAX. PaccuuTaiiTe Temmeparypy
Havasa peakuuu, eciid S(ZnS)=58 Ix/monb-K; S(0,)=205 Dx/mMonb-K; S(ZnO)= 44 [Ix/monbK;
S(S0,)=248 Mx/monb-K.

23. HauasnbHble KOHLIEHTPALUM UCXO/HBIX BelecTB B peakuuu: 2 SO, ¢y + Oz ¢y = 2 SO; () ObUH
pasHb! 1,8 Mosb/i1 SO, u 2,4 Mosb/n1 O,. Bo CKO/IBKO pa3 U3MEHUTCS CKOPOCTb peakLiui K MOMEHTY,
Korga ripopearupyet 0,8 mosis/n SO,?

24. B pactBope oprtodochopHOr KucaoTbl Maccod 1200 r u mnotHocThio 1,153 r/mn
cogepxutcst 312 r H;PO,. Paccuutaiite: ®(H3PO4); Cuv; Co; Cry; N(HsPO4) 1 N (H,0); T.
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Bnagetsb

- HaBbIKaMH NIpUMeHeHUs
OCHOBHBIX XUMMUECKHUX 3aKOHOB B
npodecCHOHaNbHOM [1esITeIbHOCTH;

- MpakKTUUYeCKUMU HaBbIKdAMHK
TEOPETUYEeCKOro nu
SKCIIEpUMEHTA/ILHOI'O

HCcieJ0BaHNsA B 00/1aCTH XUMHU

ITpumepHble npakmuyecKue 3a0aHusi:

1. Ans peakuyu CHy ¢y + CO, ) = 2 CO (y + 2 Hy ( omipefiesiuTe BO3MOXKHOE HaripaBjieHUe
CaMOIPOM3BOJILHOTO TeUeHHsl PeaKL[|H MPU CTaHJAPTHBIX YCI0BUAX U Ipu Temrieparype T =927°C,
eCIi TeryioBoW 3(PQeKT peakUUU [0 3aZaHHOW TeMmrlepaTypbl He HW3MEHUTCS. YKaXuTe: a)
BBIJIEJISIETCST WM TIOTJIOIIAeTCs SHeprvsi B XOJe peakuyy; 0) MpUuMHYy HalIeHHOTO W3MeHeHHs
SHTponuu. PaccunraliTe TeMriepaTypy Hayasa peakLyu.

2. BeIpasuTe uepe3 KOHL|eHTpalL[MM peareHTOB KOHCTaHTbl PABHOBECUs CJ/IeAYIOLMX peaKLn
Ny + 3 Hoy = 2 NHzpy, AH = -92,2 x/IK. YKakuTe Hanpas/ieHHe CMellleHUss XWMUUeCKOro
PaBHOBECHS 3THUX PeakL[|il: a) MpY MOHWKEHUH TeMIlepaTyphbl, eC/ii JaB/ieHre MOCTOSIHHO; 0) mpu
TIOBBILLIEHUU [JaB/IeHNs], eC/IU TeMIlepaTypa IOCTOsTHHA.

3. CkombKO MWITMIATPOB 96%-HOro pacTtsopa CepHOM KMCJIOTHI C IUIOTHOCTBIO 1,84 r/min
norpebyeTcs f1s1 ipurotossieHus 2 j 0,25M pactBopa?

4. Kakuve u3 cieayroumx cosneid mogsepratorcs rugponusy: Na,SiOs. Cu(NOs),. KBr?
CocTaBbTe MOHHBbIE W MOJIEKY/ISIDHblE ypaBHEHUS] T'MJpO/M3a COOTBETCTBYHOIIMX coJied. Kakoe
3HaueHue pH (< win> 7) UMeIoT pacTBOPbI 3TUX COJIEN?

5. 3on1b rUApoOKCcHUa MarHus rnosiydeH nyteM cmewvBanus 0,02 1 0,01H. pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Ornpepenure 3apsj 4acTUL] [1I0JIyY€HHOI'O 30Ji1 U HAMMILIUTe
(hopMyy ero MULIe/UIBI.

6. PaccunranTe 3/71eKTPOABWXKYILYIO CWIy U OIpefe/uTe HalpaB/ieHue CaMOIIPOM3BOJIBHOIO
MPOTEKaHUsl peaklUu TPy CTaHAApPTHBIX YCIOBUAX, MCIO/b3ys] 3HAaUeHUs OKUC/IUTESIbHO-
BOCCTaHOBUTe/IbHBIX NoTeHUuanos HJ + H;PO, - J, + H;PO; + H,O.

7. IlpuBepuTe cxeMbl 3/€KTPOAHBIX MPOLIECCOB U MOJEKYJISIpHble ypaBHEHHUsl peakLWH,
MPOTEKAIOIMX TP 37eKTPOXUMUYECKON Koppo3u rajmbBaHonapsl Co/Ni: a) B kuciiol cpefie; 6) Bo
BI@&XHOM Bo3zayxe. Orpefenure yOblIb MacChl aHO/i@a TIPY KOPPO3UW B KUCJ/IOW cpefie 3a 20 MUH,
eCJI1 CKOpOCThb Koppo3uu coctaBuia 0,01 r/u.

8. CocTaBbTe 3/IeKTPOHHO-UOHHbIE YPaBHEHUS 3/IeKTPOAHBIX MPOLIeCCOB (aHO/ MHEPTHBIN) U
MOJIEKYJIIPHOE YpaBHeHHe peakLH, MPOMCXOAALIeN Ipy 31eKTposn3e pactBopa CoSO,,
Brrunciute pakTueckoe KOJIMYeCTBO MeTasl/a, OJIyYeHHOr 0 Ha KaTo/ie MpH 3/1eKTPOIn3e
Co(NOs),, ecnu 371eKTpoIu3 NpOBOJWIN B TeueHUH 1 u. Beixos MeTassia o TokKy coctaBus 85%.
YKaKuTe BO3MO>KHble IPUYMHBI YMEHbLIEeHHs BbIX0/la MeTasl/la 10 CPaBHEHHIO C PACUETHBIM.




0) Ilopsifok mpoBejeHHsI MPOMEXKYTOUHOH aTTeCTAllid, MOKa3aTeJld H KpHUTepHH
OLleHUBAHMA:

[TpomesKyTOUHasi aTTeCTalyst 10 JUCHUIIIMHE « XUMHs» BK/IIOUAeT TeOPETHUeCKHe BOTPOCHI,
TI03BOJISIIOIIIME OLIEHUTh YPOBEHb YCBOEHUsI 00YYaroIMMUCS 3HAaHWH, U TPAKTUUeCKUe 3aflaHus,
BBISIB/ISIFOLIME CTelleHb C(OPMHPOBAHHOCTU YMEHWW W B/ajleHWH, TpOBOAWUTCS B (opme
5K3aMeHa.

OK3aMeH MO JaHHOW [UCLIMIUIMHE TIPOBOJUTCS B YCTHOM (opMe IO 3K3aMeHal|MOHHBIM
Ouneram, KaXIbli U3 KOTOPBIX BK/IOUaeT 2 TeOpeTHUeCcKUX BOIPOCa M OJHO TMpaKTUUecKoe
3aziaHue.

ITokazamenu u Kpumepuu OoyeHuedaHus 3K3ameHa.

— Ha OLEHKY «O0T/IM4YHO» (5 0arnioB) — oOyuvarolMics JeMOHCTPUPYeT BBICOKUM ypOBEeHb
cOopMUPOBAHHOCTA KOMITETEHI[MI, BCECTOPOHHee, CHCTeMaTHueckoe U T/yOOKoe 3HaHUe
yueOHOro MaTtepuasna, CBOOOJHO BBINOJHSET IpaKTHUeckue 3ajiaHusi, CBOOOJHO orepupyer
3HaHUSIMU, YMEHUSIMU, TIPUMeHsIeT UX B CUTYaLUsIX MOBBILIEHHOW C/I0XKHOCTH.

— Ha OLEeHKy «xopomo» (4 6amia) — obydyarouuiics JeMOHCTPUPYeT CpelHHN YpOBeHb
Cc(OPMHPOBAHHOCTM KOMIIETEHL[MI: OCHOBHbIE 3HAHHWS, YMEHUsT OCBOEHbI, HO J[OMyCKarTCs
He3HauuTe/bHble OLIMOKM, HETOUYHOCTH, 3aTPyJHEHUs I[P aHAJIUTHUeCKUX Orlepalusx,
repeHoce 3HaHWM U YMeHU! Ha HOBble, HeCTaHJapTHbIe CUTYaL[UH.

— Ha OLIEHKY «Y/AOBJIETBOPHTe/JBHO» (3 Oanna) — oOyuarouuiicsi JeMOHCTPHPYeT TOPOroBbIH
yPOBeHb C()OPMHPOBAHHOCTH KOMIIETEHLMI: B XO/le KOHTPOJIbHBIX MEPONPUSTUN JOMyCKarTCs
OLIMOKY, TIPOSIB/ISIETCSI OTCYTCTBHE OT/eNbHbIX 3HaHUM, yMeHUM, HaBBIKOB, OOyYaroL[uiics
VCTILITHIBAET 3HAUWTe/IbHble 3aTPYJHEHUsl TPU OIlepPUPOBAHMM 3HAHUSIMM M YMEHHUSIMU TPU UX
repeHoCe Ha HOBbIe CUTYaL[UH.

— Ha OIIeHKY «HeyJOBJIETBOPUTE/IBHO» (2 Oassia) — 00yJaroLuiics 1eMOHCTPUPYET 3HAHUS He
6onee 20% TeopeTMUECKOTO Marepuasa, [AOIMYyCKaeT CYIIleCTBeHHbIe OLIMOKH, He MOKeT
M0Ka3aTh UHTE/JIEKTya/IbHble HAaBbIKY PellleHNs POCThIX 3a/au.

— Ha OIIeHKY «Hey/0B/JIeTBOPUTEebHO» (1 06asin) — oOyuaromuiics He MOKeT TI0Ka3aTh 3HAHUS
Ha ypOBHe BOCIPOW3BeJeHUss W OO0BsICHeHUss WHQPOpPMAlMK, He MOXKET II0Ka3aTh
VHTeJI/IeKTya/TbHble HaBLIKK PellleHHs] MPOCThIX 3a/jau.
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