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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 obiriero o6pa3oBaHust

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

I'eonorus

Be3omacHOCTb XKU3HEeATeTbHOCTU

3 KomnereHiuu obyuaromierocsi, gopmMupyembie B pe3y/ibTaTe 0CBOEHHUS

AMCIUIUIMHBI (MO/y/151) M T/IAaHUPYeMble pe3y/ibTaThl 00yJYeHHusI

B pe3sysibTate OCBOEHWS AWUCHMIUIMHBI (MOAY/sS) «XUMHS» OOYUAIOUIUICS [TO/DKEeH
obmajaTh CieIyIOMIMMU KOMIIeTeHIUSIMU:

CTpyKTYpPHBIi [TnaHupyemMble pe3ysibTaTbl 00yueHUs
3/IeMEeHT
KOMIIeTeHIUU

OK-1 crioco6HOCThIO K aOCTPaKTHOMY MBIILJIEHUIO, aHATU3y, CUHTEe3y

3HaTh - OCHOBBI JIOTUKH, HOPMbI KDUTHUYECKOTO MOZX0/1a, (hOpPMbI aHaM3a;
- METO/Ibl abCTPAaKTHOT'O MBIIIIEHHS TIPU YCTaHOBJIEHUH UCTHUHBI;

- MeTO/Ibl HAyYHOT'O UCC/IeJOBAaHUS MTyTEM MbBICTIEHHOTO pPacu/ieHeHus
0OBeKTa (aHaM3) U MyTEM U3yUeHUsl MpeIMeTa B €T0 IIeJIOCTHOCTH,
e/IMHCTBE ero yacTeil (CUHTe3)

Ymets - aZleKBaTHO BOCIIPMHMMAaTh UH(OPMALIMIO, IOTUYeCKH BepHO,
APrYMEHTHPOBAHO U SICHO CTPOUTb YCTHYIO U IMTMCbMEHHYIO peub;

- C UCIO/Ib30BaHeM MeTO/I0B aOCTPaKTHOTO MbILIUIEHUs], aHa/IKM3a U CUHTe3a
AHA/IM3UPOBATh a/IbTePHATHUBHbIE BApHaHThI PellleHus] UCC/Ie[joBaTebCKUX
Baziau

Bnagets - HaBbIKaMU TIOCTAaHOBKH 1[€J11, CIIOCOOHOCTBIO B YCTHOM M IMHChbMEHHOM
peuu JIornuecky oOPMUTH pe3y/IbTaThl MbILLLIEHUS;

- 1[e/TOCTHOM CUCTEMOM HaBBIKOB HCIIO/Ib30BaHUS AOCTPAKTHOTO MBIIIIEHHST
MpY pelleHnu  nMpo6sieM, BOZHUKAIOIIUX TIPU BBITIOJTHEHUH
CC/IeIoBaTe/IbCKMX pabOT, HaBbIKAMU OTCTAaUBAHMSI CBOEH TOUKH 3PEHHUSI

OIIK-4 roTOBHOCTBIO C eCTeCTBeHHOHAYYHbIX [TO3ULIUHM OLleHUBaTh CTPOeHHe, XUMUUeCKUH U
MUHepabHBINA COCTaB 3eMHOU KOPBI, MOP(OIOTHYecKre 0COOeHHOCTH U TeHeTHUYeCKHe THITbI
MeCTOPO’K/,eHU! TBepAbIX M0JIe3HbIX NCKOMAaeMbIX IPH pellleH!H 3aau 10 paliOHaIbHOMY 1
KOMII/IEKCHOMY OCBOEHHIO Ie0pecypCHOro MoTeHL1ana HeJjp




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 paboTa — 83,9 akaz. uacog:

— ayauropHas — 80 akaj. 4acos;

— BHeayJuTopHas — 3,9 akajl. 4acoB

— camocTosiTesIbHas pabota — 24,4 akaj. 4acos;
— MOArOTOBKA K 3K3ameHy — 35,7 akaj. yaca

dopma arTecTalnyu - 3K3aMeH

JIUTEPaTypbI

AynuTopHas § ©
KOHTaKTHasi pabora 53 dopma TeKyILero
= ( 5 s Bup KOHTPOJA
Pa3pen/ Tema 2 B aKajj. 1acax) & = . Kog,
= 3 © | camocrosiTenbHOM | ycrieBaeMOCTH U
TUCLIUTITAHBI 3 E o . | xommeTeHiM
O g5 paboTsI TIPOMEXYTOUHOM
nab. | mpakT. | &
Jlex. Z s arrecTalyy
3aH. 3aH. | U &
1.
2
- oopmiieHHe
oTyeTa 1o
nabopatopHoi
paborte; 3armuTa
- peliieHue nabopaTopHOH
1.1 1. XuMmuueckas P
4 8/41 4 JloMallHero pab6otel. JomamHee | OK-1, OITK-4
TepMOZIMHaMHKa
3aziaHust Ne 1; 3asianve Ne 1.
- camocrosiTenibHoe | TecTupoBaHue.
u3yueHue yuebHOU
Y HAy4YHOU
JIUTEpaTypPbI
1.2 2. Xumnueckass KWHeTHKa 4 8/41 2 - opopmiieHre 3ammra OK-1, OIIK-4
OTYeTa 1o sabopaTopHOi
nabopaTopHoit | paboThl. [TomaliiHee
paborte; 3aganue Ne 2.
- pellieHHe TectupoBaHue.
JIOMalIIHeTo
3aganust Ne 2;
- CaMOCTOSITeNTbHOE
n3yueHre yueOHOMH
Y Hay4YHOU




- oopmiieHHE

WToro 1Mo AWCLUTUTAHE

oTyeTa 1o
nabopartopHoi
paborte; 3aruTa
- pellieHUe nabopartopHoii
1.3 3. PactBOpEI 10/41 6 JloMallHero pabotel. JomamHee | OK-1, OITK-4
3agaHus Ne 3; 3aganue Ne 3.
- camocrosiTenibHoe | TecTupoBaHue
n3yJeHre yueOHOI
Y HAy4YHOU
JIUTEpaTypbl
- obopmiieHHe
oTyeTa 1o
nabopaTopHOi 3amuTa
1.4 4. [lucriepcHble CUCTEMBI 4 6/41 2 paGore; N1abopaTopHoi OK-1, OIIK-4
- CaMOCTOsITe/IbHOe paboThI.
n3yueHue yueOHoii| TectupoBaHue
Y HayuyHOU
JIUTepaTypsl.
- oopmiieHHE
OTYeTa 1o
naboparopHoi
pabore; 3arura
1.5 5. OKuC/IUTeBHO- - pellieHue nabopaTopHoOi
BOCCTAaHOBUTE/IbHEIE 4 6/21 4 JIOMalllHero pabotel. Jomammee | OK-1, OIIK-4
TIPOLIeCChI 3aziaHust Ne 4; 3alanve Ne 4.
- camocrosiTenibHoe | TecTupoBaHue
u3yueHue yueOHOU
U HayyHOU
JIUTepaTypbl
- oopmiieHre
oTyeTa 1o
nabopaTtopHoi
paborte; 3armuTa
- pelileHMe J1abopaTopHOit
1.6 6. Jnextpoxumueckue 8 10/411 6,4 JIOMaIITHeT o pabotel. JomamHee | OK-1, OITK-4
CHCTEME! 3aganus Ne 5; 3agaHue Ne 5.
- camocrosiTenibHoe | TecTupoBaHue.
n3yueHre yueOHOI
Y HAy4YHOU
JIUTEpaTypbl
Uroro no pa3geny 32 148/221 24,4
Wroro 3a cemectp 32 | 48/221 24,4 9K3aMeH
32 | 48/221 24,4 3K3aMeH 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

6 YueOHO-MeTOAHUECKOE 00ecrieueHre CaMOCTOATe/TbHOH PadoThl 00yJaromuxcs
IIpexncraBieHo B npuno)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. ¢
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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.



ITPNMJIOKEHUE 1

6. YueGHO-MeTOfHUeCKOe 00ecrieueHHe CaMOCTOSITe/IbHON PaboThI 00yJarommxcs

CamocTosTenbHasi paboTa 00yyJaroIXxcs oZApasZe/sieTcss Ha ayAUTOPHYI0, KOTOPasi IPOMCXO/UT
Kak BO BpeMsi JabOpaTOPHBIX 3aHSTHH, TaK U Ha TJIAHOBBIX KOHCY/IbTAL[USIX, U HA BHEAYTUTOPHYIO,
TIPOMCXO/SAIIYIO BO BPeMsI TIOJITOTOBKU CTYZIEHTaMH OTUETOB T10 /Tab0paTOPHBIM 3aHSATUSIM U
BBITIO/THEHMS JOMAILIHUX 3a/aHui.

AypuTtopHast caMocTosiTesibHasi paboTa 00yyJaroIuxcst pejjriosiaraeT MpoXoykjeHue TeCTUPOBAHHS
0 K&XK/I0MY pasziesly JUCLIMIIMHEL TecThbl BK/IIOUAalOT TeopeTHYeCcKHe U MpakKTUUecKue 3a/jaHus,
OTBEThI Ha KOTOPbIe TPeOyIOT T/Ty0OKOro MOHUMaHUsI M3yYeHHOT0 MaTeprasa. TecTbl MOCTPOeHBI
eJMHOOOpa3HO: K Ka)KZ0My BOIIPOCY TpeZjlaraeTcsi UeThbipe BapyaHTa OTBETOB, CPeid KOTOPBIX OJJUH
WM HECKOJIbKO NpaBu/IbHbIX. OOpaboTka pe3y/ibTaToB OCYILeCTB/ISIETCS ITyTeM COMOCTaB/IeHHS
TIOTyUeHHBIX pe3y/IbTaTOB C STa/JIOHHBIMH M TIPOTeKaeT 0ueHb ObICTPO. MakcuManbHOe KOJTMUeCTBO
Gas1oB B Kaxk/io¥ TeMe Kypca — 10.

Bapuanmbi memamuuecKux mecmosbix 3a0aHutl 0/151 meKyujezo KOHmMpo-s

Xumuueckas mepmobuuamuka

B Tecrtax 1o teme « XuMuueckast TEpMO/IMHAMMKA» : TIEPBBIE III€CTh 3a/JaHUH OIIeHHUBAIOTCS B
0,5 6anna, cenbmoe — B 1 6ani, a BOCbMOe, IeBITOE U JeCAToe 3a7aHust — B 2 Oasiia.

Tecm Ne 1
1. Tlpu pacCMOTpeHMH XMMHUeCKOM peakluM cucmema O3Hauaer:

a) UCXOZAHbIe peareHThbl
0) TIPOAYKThI XMMHUUECKOU peaKI[uu
B) PpeakKLMOHHbBIA COCY[
I) HCXO/IHble peareHThbl U MPOAYKThI peaKLuU
2. IlepBbiii 3aKOH (TIepBOe Hauai0) TePMOJMHAMUKY MaTeMaTUUeCKH 3aryChIBaeTCs TakK:

a) PV =uRT B) K= Acp (- EA/ RT)
6) K=R/Na r) AU= Q-W
3. B 3K30TepMuueCcKOM peakLyu:

a) SHTAJIbIMS PeaKLIMOHHOM cucTeMbl noBbiaeTcsi (AH > 0)
0) TeruioBoit 3¢ dekT peakiuu orpuriareneH (Q< 0)

B) SHTa/IbIIMS peakLIMOHHOW cucTeMbl yMeHblaeTcs (AH< 0)
I') /laB/ieHre PeaKlMOHHOM CUCTEeMbI ITOBbIIIAeTCs

4. CranpapTHble TeryioBble 3 deKThl TPUHATO 0003HAYATh:

a) AUct B) Q 10157
6) AHozgg 1") AHct

5. Kakue 13 nprBe/IeHHbIX peakLui SIB/SIOTCS SHA0TePMUUECKUMU?
a) %2 N,+ 3/2 H,=NHj;, AH = — 46 K/>x/mob
6) H+4/2 0,=H,0, AH = -242 K[1>x/monb
B) 2N, + 1% 0,=NO , AH = 90 KIIx/mosib
r)¥%H,+%1,=HI, AH = 26 K[Ix/mosb

6. Kakasi u3 HamMCaHHBIX HIDKe Peakivii OTBeYaeT TeryioTe 00pa3oBaHUs OKcHza a3ora (|| ) B
CTaHAAPTHBIX YCIOBUSX?

a) 2N+ O=NO B) ¥4 N,+ % 0, = NO
6) N+1% 0,=NO r) NH;+5/20,=2N0O+3H,0O
7. Tlpu BoccTaHoBAeHUU 16T okcuza meau( || ) Mo peakiuu :



CuO ) *+ C (rpagum) = Cu o + Co ), MOrAOTUIOCH 22 K/I)K TEIJIOThI.
OHTtanbmus 0bpa3oBaHus okcuzaa meau ( || ) paBHa:

a) 110 B)220,5
6) -200,5 r)735
8. Hnsa peakuyn NiO (o + C pagur) = Ni  + CO (. Onipesesiite BO3MOKHOe HarpaBjieHue
CaMOTIPOM3BOJILHOTO TeUeHUs PeakLMy MPY CTaHAapTHBIX YCIOBUSX U MpU Temrepatype 627°C.

BemtectBo AH®y05 (K/k/MOJIB) S8 (Ix/Monb*K)
NiO —239,7 38
C (cpagur) 0 5,74
Ni (o 0 29,9
CO -110,5 197,4

B otBete ykaxxuTe 3HaueHus SHepruu ['n60ca rpy cTaHjapTHBIX YCIOBUSX, TIPH TeMIIepaType
627°C 1 TeMmiiepaTypy Hayajia peakLiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K

6) 74,5; -36; 704K r) 225; 78; 279K

9. Kak n3MeHsieTcst SHTPONUS TIPU Pa3/ioyKeHWH KapOoHaTa KabLys?
a) YBe/IMUMBaeTCs B) HE YMeHbIIIaeTCs

0) yMeHbIlIaeTCs I') He 3Hal0

10. [ManHas peakijus:

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

MOJKeT CaMOIIPOM3BOJILHO NIPOTEKaTh

a) B IIPSIMOM HaripaB/eHUU B) He MOXKeT NpoTeKaThb
0) B 0OpaTHOM HarpaB/ieHUN I') He 3Hal0

Xumuueckass KUHemMuKa

B TecTax mo teme «XuMHUUecKasi KHHeTHKa»: II€PBOe, BTOPOe, TPEeThe, UETBEPTOE U TISITOe 3a/IaHusI
orjeHuBaroTcs B 0,5 Gana; mecToe, cebMoe, BOCBMOE, IeBSITOe U fiecsitoe — B 1 6ann, a
oJWHHaALaToe — B 2,5 basna.

Tecm Ne 1
1. Pa3pgen xumMuu, U3y4arolvii CKOPOCTH U MeXaHU3Mbl XMMHUUeCKHX peakl[1ii, Ha3bIBaeTCs

a) XUMUUeCKasi TEpPMO/IMHAMHKA
0) TepMOXUMUST
B) XUMHUeCKast KHHeTHKa

2. CKOpoCTb XUMHUUECKOMW peakliu — 3TO ...

a) BpeMsi, 3a KOTOPOe TOJTHOCTBI0 PaCcXOAYeTCsi OJHO U3 UCXOJHbBIX BellleCTB

6) u3MeHeHUe KOJIMUEeCTBA BellleCTBa peareHToB (MM MPOJYKTOB) peakluy B eIMHULYY BDeMeHU B
eIMHUIle 0O0BbeMa

B) KOJIMYECTBO BelleCTBa NPOAYKTOB peakliid K MOMEHTY OKOHUYaHUS peakLiin

3. B kakux egunHMIIaxX BbIpaXkaeTcss CKOPOCTb XMMUUYECKOU peakLiuy?

-1 -1

a) MO/lb 1~ C
0) 6e3pa3mepHasi BeTMUMHA
B) MOJIb> C




4. OT Kakux (aKTOpPOB 3aBUCUT CKOPOCTb XUMHUYECKUX peaKLvii?

a) OT MPUPOABI pearnpyoIIrX BellecTB
0) oT TemriepaTypsl
B) OT 00beMa peakL[IOHHOTO COCy/a

5. CocrosiHMe XMMUUeCKOro paBHOBeCHsl 00paTUMbIX MPOLIeCCOB KOTMYECTBEHHO
XapaKTepu3yeTcs ...

a) PaBHOBECHBIMU KOHLIEHTPAL[UsIMU MTPOJYKTOB peakLuu
0) sHepruel akTUBU3AIUH
B) KOHCTaHTOU paBHOBECUS

6. Kak 3anuceiBaeTcst BbipaxkeHue it CKopocty peakuyu 4 NO ) + 6 H,O =4 NH;3 () + 5 O,
a) V=K[NOJ[H,0] 6) V=Kk[NH3][O,] B)V =k[NO]J[H.O]°
7. Kak 3anuiiercs BblpakeHue /JIg KOHCTaHThI paBHOBecus peakuuu A + 2 B = C +D?

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

8. Kakoii OTpe30K Ha AHarpaMMe I10Ka3bIBAeT 3HaUeHNe TeIlJIOBOI'O 3(1)Cl)eKTa peaKL[I/II/I?

ayl E _4 .
A
. ﬁ\
B) 3
! S/ |
4

v

X0/ peaKIfu

9. UYto MOXHO CKa3aTh O peakIiH, N300payKeHHOM Ha irarpamMmme K Bompocy 8?

a) 9K30TepMHUUecKasi peakLyst
0) sHI0TEpMUYECKasi peaKIyst
B) peaki[isi OMMChIBAeT COCTOSIHHE PaBHOBECHS

10. PaBHoBecue peakyuu Fe ;0 4 + 4CO = 3Fe + 4CO,, AH>0

CMeIlaeTCsd BJIEBO.

a) TIpY TIOHW)KEeHUH TeMIlepaTypbl
0) Tpy MOBBILLIEHUH TeMITePaTyphbl

B) MPY TOBBILLIEHUU [JaB/IeHUS

11. nsa peakuyu Cy + 2 H oy = CH 4 IpU HEKOTOpOY TemriepaType KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBeCcHast KOHL|eHTpaLMs BOZOpO/a paBHa 1,2 Mosb/. BelunucimTe UCXOAHYO
KOHLIeHTpaL1I0 BOJOPOJa.

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



Pacmeopbi

B TecTax o teme «PacTBOpbI»: I€pBOe 3ajiaHue OlleHrBaeTcst B 1 6asi; BTOpoe, TpeThe, UeTBepToe,
IATOE U IIecToe 3afaHus - B 1,5 6aia; cebMoe, BOCbMOe, JEBATOE U JeCAToe — B
0,5 Gasia.

Tect Nel
1. Tna ypaBHenus peakuyu Cu SO, + KOH —--- cokpallleHHOe HOHHOe ypaBHeHue 3allvliieTcs B
BUJIE
1) 2K+ SO = K,S0,
2) Cu® + S04+ 2K* + 20H = Cu(OH),! + K,S04
3) CuSO, + 20H = Cu(OH),l + SO
4) Cu* +20H = Cu(OH),!l

2. Macca (B r) xnopuga Hatpus B 300 mu1 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

N1 2)2 3) 11 4)13

4. Ons nonasnenus rugpoausa xiaopuga xpoma (11I) ciegyer

1) [00aBUTH COJISTHYIO KUC/IOTY
2) no6aBUTH IIeI0Ub

3) pa3baBUTH pacTBOp BOJOH
4) TIOBBICHTbH TEMIIEPATYPY

5. B pa3baBiieHHOM pacTBOpe, MPUTOTOBJIEHHBIM U3 THAPOCY/Ib(ara KaabLys U BOJbI, CyMMa
K03(h(GUIMEHTOB B ypaBHEHUHM HEOOPaTUMOM JUCCOLMALIMY PaCTBOPEHHOTO BEIL[eCTBa — 3TO

1)3 2)4 3)5 4) 6
6. PactBopuMOCTb OKcasarta cepebpa paBHa 3,27 - 107 r/ 100r H,O. Onpefiesivite npousBesieHre
pactBopuMoCTU Ag,C,04

1)5-10"2  2)1,16-10® 3)10,7-10°  4)2,31-10®
7. MaccoBag A0JId paCTBOPEHHOI'O BEIIEeCTBA — 3TO OTHOLIIEHHE

1) Maccsl BelljecTBa K Macce BO/IbI

2) KOJIMYeCTBa BeIecTBa K 00beMYy BOABI

3) Macchl BeljecTBa K Macce pacTBopa

4) KonMYecTBa BelllecTBa K 00beMy pacTBopa

8. K c1abeim 3JIEKTPOJ/IMTAM OTHOCHUTCHA ...

1) TrUAPOKCH[ aMMOHUS
2) TUAPOKCUJ Kamusi

3) XJ0puj KaabLus

4) MapraHLoBasi KUC/IOTa

9. MI3BeCTHO, UTO BO/IHbIEe PaCTBOPbI MHOTUX COJIel MOTYT UMeTb L1|eJIOUHYIO U KUCIYIO Cpefly.
[TprurHOM 3TOTrO AB/IAETCH ...

1) snekTponu3s coneit

2) [UCTIPOTOPLIMOHMPOBaHKeE CoJiei
3) ruapaThpoBaHue Coyiel

4) rUgpou3 conei



10.3Hauenuvie PH uncroi Bogpe! pu 25°C cocTaB/sieT

D1 2)7 3)0 4) 10

JucnepcHbie cucmembl

B TecTax mo teme «JIucriepcHbIe CUCTEMbI»: TIEPBOE, BTOPOE, TPEThe K UeTBepPTOe 3aJaHHs
OLIeHMBAIOTCA B 1 Oasut; MAToe U IIecToe 3ajaHus - B 3 Oasa.

Tecm Nel

1. YKakute pa3Mepbl YaCTHUL] KOJIJIOUJHBIX CUCTEM

1) MeHbllle 1 HM

2) 6onbire 100 HM

3) ot 1 um g0 100 HM

2. Kakuie noHbI cTIOCOOHBI BBI3BATh KOATyJISILUIO KOJUIOU/]A, YaCTHUL[bl KOTOPOTO UMEIOT

TIOJIOXKUTE/TbHBIN 3aps/?

1) KaTHUOHBI
2) aHUOHBI
3) T0JISIPHBIE MOJIEKY/T

3. [ns Kakoro 3/71eKTPOJIMTa MOPOT KoaryJisiuu KOJIJIOK/Ia C TOJIOKUTeTbHO 3apsDKeHHOW YacTULen
JO/DKeH ObITh HAaMMEHBIIIM?

1) XJIOpUJ, Kaust
2) cysbGat Kanus
3) oprodocdar Kanus

Murienna 301a umeet crpoenne: {[Fe(OH)s], n Fe*" -(3n —x) CI'} x CI”

KaKOMU 3/IEKTPOJIUT UI'PaeT POJib HOHHOTO CTabum3aTopa?

4) xnopup xene3sa (111)
5) BO/Ia
6) TUJIPOKCHU/T Kasust

4. ITpu B3aumopgeiicteun 20 mn 0,001H Hutpara 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) HaXOJATCSA B COCTOSIHUM JUHAMUYECKOr0 PaBHOBECHS

2) K KaTozy

3) K aHOZy

5. B aBe Kon6b1 HamuTo 110 50 MJT 307151 THAPOKCH/A XKeste3a. [[jist Toro uToObl BEI3BATh

KOAryJIsILUIo 307151 TOTpeboBanock [00aBUTh: B repByro — 5,3 M 1H pacTtBopa x/iopuza Kanus; B
apyryro — 18,7 mn 0,001H pactBopa (pocdaTa HaTpusi. Beiumcivre mopor Koaryisiyy KaKoro
3JIeKTPOJINTA.

OKucaumebHO-80CCMAHOBUMe/IbHbIE npouyeccnol

B tectax 1o teme «OKUC/IUTe/ILHO-BOCCTAHOBUTE/IbHbIE ITPOLIECChI»: IIePBOe, BTOPOe, TPeThe,
YyeTBEPTOe U TISITOe 3a/iaHus oljeHnBaroTcs B 0,5 Oasa; mectoe — B 1 6asut; ceibMoe ¥ BOCbMOe — B 2
Ganna, a geBsitoe — B 2,5 Gaos.

Tecm Ne 1

1. Oxkuciuresnb — 3TO aTOM, MOJIEKYJ1a UM MOH, KOTOPBIH ...
1) yBeTMUMBAET CBOKO CTEIeHb OKUCJIeHUS

2) TPUHUMAET 371eKTPOHbI

3) OTJaeT CBOU 3JIeKTPOHBI



2. Ilpouecc BOCCTaHOB/IEHUSI IMeeT MeCTO B CJ/lydae, KOrja ...

1) HeliTpa/ibHbIe aTOMbI TIPEBPALAIOTCS B MOJI0XKUTE/IbHO-3apsDKeHHbIe MOHBI

2) TOJIOXKWTEe/bHBIN 3apsii MOHA YMEeHbIIaeTCst

3) oTpuLaTe/bHBIN 3apsi] MOHA YBEJINYUBAETCS

3. W3 npencraBiieHHbIX HWKe peakiiyii K OBP aucnponopLioHMpoBaHUs IPUHAAJIEKUT ...
1) S+ 2HNO; = H,S0, + 2NO

2) 2H202 = 2H20 + 02

3) Mg+ S=MgS

4. K BOCCTaHOBUTEJSIM OTHOCATCH ...

1) wMetasbl, BOJOPOJ, YI/Iepo,

2) aKTUBHbIE HEMeTaJl/Ibl

3) a/1eMeHThI, HaXO/sIecs B Cpe/Hel YaCTH MepUoJuUeCcKOi CUCTEMBI

5. CremneHu OKUC/IeHUS] KUCOPO/a a) B Bojie U 6) B TIepOKCH/ie BOJJ0OpO/ia COOTBETCTBEHHO PaBHbI

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

6. TlepmanraHar kKanus B OBP, ripoTekatolijux B KUCJ/IOM cpejie, BOCCTaHaBIMBAETCS [0 ...

1) katuoHa Mn**

2) wmandrasat-uoHa MnO,*—

3) okcuga maprasua (II) MnO

7. B peakiuu, nporekaroirie 1mo cxeme Cr,S; + KNO3 2 K,CrO, + K;SO, + NO 0KUC/IeHHIO
TI0/IBEPrarTCs C/lejyrolye 31eMeHTHI ...

1) a30T u cepa

2) cepau XpoMm

3) XpoM " a3oT

8. CymMa k03¢ uIiMeHTOB B peakiyy, pUBeieHHOM B Borpoce Ne 7 paBHa ...

26 2) 18 3) 35
9. Cywmma ko3ddurmentoB B peakiurt KMnO, + HClyou, = ... paBHa
30 2) 26 3) 35

J/IeKTpoXuMHUYeCKHe CUCTeMbI
B Tecrax mno Teme «DJIeKTPOXUMHUECKHE CHUCTEMbI»: I1epBOe, BTOpOe W IISITOe 3a/laHus
OLleHMBarOTCsA B 1 Oast; TpeThe U ueTBepTOE 3a/laHusi— B 1,5 Oasuia; mectoe u cefbmMoe — B 2 Gasia.

Tect Nel

1. DnekTpoAHBIM NOTEHLMA/ ONpeZesistoT 110 YPaBHEHHUIO ...

1) Hepncra

2) MenpeneeBa-KanelipoHa

3) BonbiMaHa

4) Appenuyca

2. Paccuuraiite 3/1C ransBannyeckoro snemeHTa MglMgSO,||CuSO,|Cu npu cTaHgapTHBIX
YCJIOBUSIX

1) -2,03

2) -2,71

3) 2,71

4) 0,81

3. Kakue npoAyKTbel 00pa3yroTCsi Ha KaTo/ie TIPY 3/1eKTPOoJI3e pacTBOpa HUTpaTa cepebpa?

1) BOZIOPO/,

2) cepebpo

3) a30THas KMCI0Ta

4) KHUCJIOPO/,

4. YkaxuTe cymMMy K03()(UIMEeHTOB B ypaBHEHUU 371eKTPO/M3a pacTBopa HUTpara meau (11)
1) 12
2) 11
3) 10



4) 8

5. Kakas 13 npuBe/jeHHbIX OKMC/IUTETbHO-BOCCTAHOBUTE/IBHBIX PeaKLiyii [IpoTeKaeT
CaMOIPOM3BOJILHO B IIPSIMOM HarlpaB/IeHUU?

1). FeSO4+ Cu — ...

2) CuSO4+ Fe — ...

3) CuSO4+Na —...

4) HCI+Cu -...

6. BpluMcauTe Maccy LIMHKA, Oy4YeHHOT 0 NIPY 3/1eKTPoJIv3e Cy/b(ara [JMHKa, KOTOPbIH
NpoBOW/IN B TeyeHUe 20 ceK Ipu cuie Toka 1A

1) 2,1-10°
2) 0,05

3) 0,013
4) 6,7-10"

7. TlpuBesuTe cxeMbl 37IeKTPOJHBIX MTPOLIECCOB U MOJIEKYJ/IIPHOE ypaBHEHHe peaklivy,
MPOTEeKarolLL[eil PU 37eKTPOXUMUYECKOM KOPPO3WH raibBaHonaps! Zn|Mg B cepHOKUC/ION cpefie. B
OTBeTe YKaXUTe CyMMYy KO3(p(PULMEHTOB B MOJIEKY/ISIPHOM YpaBHEHHUU.

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

BHeayautopHasi camocTosiTenibHasi paboTa 0OydYarol[uXcsi OCYIIeCTB/SIeTCS B BHe W3YUYeHUs
JIUTEpaTyphl TI0 COOTBETCTBYIOILEMY pa3zie/ly ¢ MpopaboTKoi marepuana; 0QOpMIEHHsS OTYETOB IO
nabopaTopHbIM paboTaM U BHITIOJTHEHUST OMAIITHUX 3a/IaHHM.

BapuaHThl TeMaTHUeCKHX /JOMAIIHUX 3a/JaHIi /1A BHeayJUTOPHOI CaMOCTOATEeTbHOU
PadoTHI CTYACHTOB 0 TeMaM

[lomainHee 3aganyie Neo 1

1o reMe «XUMHUYecKas TeEPpMOAUHAMHUKA»

B pgomaliiHeMm 3aaHuu 1o TeMe « XUMHUYeCKasi TEpMOJMHAMUKa»: TIepBast 3a/ilaua OLleHUBaeTCs B 2,5
6ana; BTOpas — B 1,5 Gana; TpeThsi — B 1 Oas.

3apauya Nel

s peakuyun CHy ) + CO,y = 2 CO y + 2 H, () onipeienniTe BO3MOXKHOE HarlpaBjieHHe
CaMOIPOM3BO/ILHOTO TeUEHHsl PeAKL[|H TIPU CTaHJAPTHLIX YCI0BUAX U rpu Temreparype T =927 °C,
ec/v TeryioBou 3¢ (eKT peakyu [0 3aZlaHHOM TemriepaTypbl He U3MEHUTCS. YKa)KUTe: a) Bbl/leIsieTcsl
WY TIOTJIOL[AEeTCSI SHEPTHS B X0/ pPeaki[uu; 0) MPUUUHY HalZIeHHOTO U3MEHEHHsI SHTPOIIHH.
PaccuuraliTe TemrniepaTypy Hayasa peakLUu.

3agaua Ne2

Boruncnute TerioBoit addexT peakuyu: CaC, « + 2 H,Ogy = Ca(OH), « + CoH; ), Monb3ysich
CTaHAAPTHLIMU TeTUIOTaMu 00pa30BaHUsI pearupyroIux BeiiecTB. CKOLKO TETUIOTHI BIZETUTCS UIH
TOTJIOTUTCS TP 06pa3zoBanmu 2,24 1 C,H,?

3agaua Ne3
[To TepMOXMMHUECKUM yPaBHEHUSIM pacCuMTaiTe TerioBoi 3pdeKT peakiuu:
H,n + COy = CO y + Hy Ofy. TepMoxuMHueckrie ypaBHeHUS:

El) H; () +1 0, = H,O s AH = -241,9 K,H)K,
6) 2 CO(F) + Oz(p) =2 COz > AH = -566,2 K,Z[)K



[lomainHee 3aganyie No 2

1o TeMe «XUMHUYecKass KHHeTHKa»

B pomaiitHem 3aiaHuu 110 TeMe « XMMUUecKasi KWHeTHKa»: TiepBast 3a/laua oljeHuBaeTcs B 1,5 6asa;
BTOpas — B 0,5 Oasia; TpeTbsl, yeTBepTasi  rsAtas — B 1 Gas.

3agaua Nel

Peakumsa nipotekaet no ypasHeHuto: O, ) +2 CO ) = 2 CO; (). HauanbHble KOHL[eHTpaLuu
pearvpyoiux BeilecTB paBHbl: [O:] = 1,2 mosw/a, [CO]= 0,8 Mosib/n. Bo CKO/IBKO pa3 U3MeHUTCS
CKOPOCTb MPSIMOM peakiiuu, Korza rnpopearupyet 30% CO? Bo CKOMbKO pa3 U3MEeHSITCSI CKOPOCTH
TIPUMO# 1 0OpaTHOM peakivy, eC/li YBeIM4UTh JlaB/ieHre B CUCTeMe B /iBa pa3a?

3agaua Ne2

ITpu Temmieparype 40 °C HeKOTOpOe KOJIMUYECTBO BEIeCTBA BCTYIIAeT B peakiiyro 3a 20MuH.
PaccuuraiiTe Bpemsi, TPy KOTOPOM 3TO >Ke KOJIMUeCTBO Bell[eCTBa BCTYIUT B PeaKLUI0 MpH
temreparype 200 °C, ec/i TeMrniepaTypHbIii KO3(M(UIMEHT CKOPOCTH peakiuu paBeH 2. Bo CKOIbKO
pa3 U3MEeHUTCS TIPY 3TOM CKOPOCTh peaKLin?

3agaua Ne3

Halizute Havya/ibHble KOHL|EHTPALMU UCXO/HBIX BeleCTB U KOHCTAaHTY PaBHOBECHsI peaKL[1u:
Fe (y + H,O ( = FeO () + H (v, e/ paBHOBeCHbIe KOHLEHTPALIUM Pearupyroiux BeleCTB PaBHbI:
[H,O]=0,3momnw/n, [H>] = 0,4 Mmosb/.

3agaua Ne4

Hns peakiuonHou cuctembl: CO ) + HyO (y = CO; vy + Ho () HauanbHble KOHLIEHTPALMX PaBHBI:
[H.O] = 0,5 mosnw/n1, [CO] = 0,6 Mmonb/n. OripefieniTe KOHLIEHTPALMX BCeX Bell[eCTB B MOMEHT
paBHOBeCHS, eC/IM KOHCTaHTa paBHOBeCUs paBHa 1,45.

3agaua Ne5
Brbipa3uTe uepe3 KOHLIEHTPALIMM peareHTOB KOHCTaHThbl PaBHOBECHS C/Ie/IyIOILINX peaKLvii:

Ny + 3 Hyy = 2 NHi(, AH = -92,2 K]IK;

COz(r) + C(T) =2 CO(F), AH = +160,5 K,Z[)K;
CO(F) + HzO(r) =CO, ) + Hz(r), AH = -41,1 K,Z[)K

YKakuTe HarpaB/ieHHe CMell|eHUs] XMMUYeCKOr0 PaBHOBECHsI 3TUX peakLUii: a) pU NMOHWKeHUH
TeMIlepaTyphbl, eC/TU JaBJieHre TOCTOSIHHO; 0) MpU TIOBBILIIEHUH JaBJ/IeHHs], eCJId TeMIiepaTtypa
TIOCTOSTHHA.

,EOMalllHee 3a/iaHH € Ne 3

1o reme «PacTrBopbI»

B momariHem 3azanuu 1o TeMe «PacTBOpBI»: TIepBasi, BTOPasi, TPEThsI U MATask 3a/1aUl OLIEHUBAETCS
B 1 Gant; yeTBepTas u mwectasi — B 0,5 6asna.

3agaua Nel
B kakom oO6beme Bogpl ciieyet pactBopuTh 1351 SnCl, asist monyuenus: 3M pacTBopa XJiopuza
osioBa (II) c mnotHocThIO p = 1,405 r/mMn?

PaccuuraiiTe: a) MacCoOBYO JIOMTIO BeIL[eCTBA B pacTBOpPe; ) MOSPHYIO KOHLIEHTPALIMIO
9KBHBAJIeHTa; B) MOJISVILHOCTB; T) THUTP; /1) MOJIbHYIO [I0JI0 BellleCTBa B pacTBOpe.

3agaua Ne2

3aKOHUMTe MOJIeKY/ISIpHbIe U HalMIINTe COKpallleHHble HOHHbIE YPaBHEHUs peakLivi
B3aMMO/IeMCTBUS CIeYIOLIUX BellleCTB:



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

3agaua Ne3
CocTaBbTe 110 [iBa MOJIEKYJ/ISIPHBIX YPaBHEHUSs PeakLMi K C/IeyHOILIUM UOHHbIM:

Ba** + CrO,s - BaCrOy;

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

3agaua Ne4
Boeruncnute pH 0,05M pacTBopa cepHOM KHUCIOTHI.

3agaua Ne5

Kakue u3 cregyrommx coneit nogeepratotcst ruiponnsy: Na,SiOs. Cu(NOs),. KBr? CocraBbTe
VIOHHBbIE U MOJIEKY/ISIDHbIE YPaBHEHUSI TH/POIM3a COOTBETCTBYIOLMX cosieli. Kakoe 3HaueHure pH (<
W= 7) UMEIOT pacTBOPbI 3TUX COJIel?

3agaua Neb

HatiguTe mpousBegenue pactBopumocty PbCly, ecyiv B 200 Myt Bozibl pacTBOpsieTcst 2,17 T 3TOr0
CoeIMHeHUs..

Jomarunee 3aganue Ne 4

o Teme «OKHC/IUTE/TbHO-BOCCTAHOBUTE/ILHbIE nponeccbn

B nomariiHem 3agaHu 110 TeMe « OKUC/TUTETbHO-BOCCTaHOBUTE/TbHBIE TIPOLIECCHI»: TTepBast 3a/jaua
oleHuBaetcs B 1,5 6ania; BTopast — B 2,5 6asina; TpeThs — B 1 Gas.

3agaua Nel

[Ton6epute K03(hPULIMEHTHI B ypaBHEHHUSIX OKUC/TUTETbHO-BOCCTAHOBUTE/TbHBIX PEeAKI[UH. Y KaKUTe
THIT KaXK/I0W peaki[yu.

Paccuuraiite SJIEKTPOABMXXYILYHO CUJIYy U OIpeAe/InTe HallpaB/IeHHWe CaMOIIPONU3BOJIBHOT'O
MpOTeKaHHA HepBOﬁ pe€aKluu Mpr CTaHAAPTHBIX YC/IOBUAX, UCITO0J/Ib3YS 3HAUYEHHSA OKUC/IUTE/IbHO-
BOCCTAHOBHMTEJ/IbHBIX IIOTEHIIMA/IOB:

HJ + H3P04 d Jz + H3PO3 + Hzo

HNO, - HNO; + NO + H,0O

H[AUC14] + HzOz + NaOH - Au +NaCl + Oz + HQO
NH4R€O4 +H2 - Re + NH3 + Hzo

KBrO - O, + KBr

3agaua Ne2
CocTaBbTe ypaBHeHUsI OKUCIUTETbHO-BOCCTAHOBUTEbHBIX PeaKLUi:

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

Mg + HNOs as) —



3agaua Ne3

[aHbl B OKUCIUTE/IbHO-BOCCTaHOBUTe/MbHBIE TIapbl: KNO,, KNOs; 1 Pb(NQO3),, PbO,. TTonb3ysick
Tab/MLIel CTaHZAPTHBIX OKUC/TUTETbHO-BOCCTAHOBUTE/TBHBIX TTOTEHI[UAJIOB, COCTaBbTe ypaBHEHME
BO3MOJKHOM peakijuu B yKa3aHHOU cpefie (HNO;). PaccuuTaliTe 3HaueHre 371€KTPOBUXKYILEN CUJTbI
peakLvu.

[lomainHee 3aganue No 5

Imo Teme «SJIEKTPOXI/IMI/I‘IECKI/IG CHUCTEMBbI»

B somaiiinem 3aaHuu 1o TemMe «DJIeKTPOXUMUUECKKe CHCTeMbI»: IepBast 3ajiauya OL[eHUBaeTcs B 1
6an; BTOpast — B 1,5 Gania; Tpetbs — B 2,5 bGasa.

3agaua Nel

CocTaBbTe 3/1eKTPOHHO-MOHHbIe YpaBHEHHUsI 3/1eKTPO/IHBIX MPOLIeCCOB Y MOJIEKY/ISIPHOe ypaBHeHre
TOKOOOpa3yrolllell peakiyu, MpoTeKatolei npu pabore raspBanuueckoro 3nemeHTa Co/Co(NOs), //
AI(NO3)s/Al. Paccuuraiite 3/1C (E) raspBaHAYeCcKOro 37ieMeHTa IPU CTaHAAPTHBIX YCIOBUSIX.

[TpuHAB NoTeHLMaN aHO/ja PaBHBIM CTaHJAPTHOMY 3HaueHHI0, paCCUMTalTe KOHL|eHTPaLUI0
KaTWUOHOB MeTasla B KaTO/IHOM pacTBOpe, Tpu KoTopoit 3/1C raibBaHUUYeCKOro 37ieMeHTa
yMeHbLIUTCA Ha 0,02B.

3agaua Ne2

[TpuBeuTe CXeMbl 3/1eKTPOZAHBIX NPOLIECCOB U MOJIEKY/IsIpHble YPaBHEHHs peaKLiyi, POTeKaroIrX
TP 37IeKTPOXUMUYECKOM KOppo3ur rajbBaHomnapbl Co/Ni: a) B KMC/I0# cpefie; 6) BO BIaXXHOM
BO3/lyXe.

Onpenenmute yObUTL MacChl aHO/IA TIPY KOPPO3UH B KUC/IOH cpefie 3a 20 MUH, eC/Ti CKOPOCTb
Koppo3uu coctaBuia 0,01 r/u.

3agaua Ne3

CocTaBbTe 3/1eKTPOHHO-HOHHbIE YPaBHEHUs 3/IeKTPOIHBIX MPOLeCCOB (aHO/| MHEPTHbIN) U
MOJIeKY/ISIPHOE YpaBHEHUe peakliu, MPOUCXO/SLeN MpU 3/1eKTPOIU3e:

a) pacrisiaBa NaOH;
6) pactBopa CoSO,,

BbrunciuTe akTruueckoe KOJIMUeCTBO MeTasljia, MOoy4yeHHOTO Ha KaTo/e MpH 3/1eKTPOo/Ir3e
Co(NO:3),, ecu 3/1eKTpOU3 TIPOBOIW/IN B TeueHUM 1 4. Brixoz MeTasisia mo TOKy coctaBua 85%.

YKa)kuTe BO3MO>KHbIE NMPpUYMHBI YMEHBIIEHHW BbIXO[Ad MeTaJ/ljla [0 CPaBHEHHIO C pACUETHDBIM.

KoHTpo/IbHBIEe BONPOCHI 110 TeMaM
KOHTpo/IbHBIE BONIPOCHI N0 TeMe « XHUMUUYeCKas TePMOJUHAMHKA»

1. OCHOBBI XUMWYECKOU TEPMOJVUHAMUKU: TIOHATHE CUCTEMBI, BU/IbI CUCTEM.

2. TepMoarHaMHUUyeCcKye TapaMeTpbl U (PYHKLIMA COCTOSIHUSL CUCTEMBI.

3. BHyTpenHnsist sHeprus. Pabora. TerioTa.

4. [TepBbIii 3aKOH TePMOAUHAMUKH (BBIBOJ).

5. OHTabNMs KaK (QYHKLUS COCTOSIHUSI CUCTeMbI. DHTaJIbIMSI 00pa30BaHMs BellleCTBa.

6. TenioBoi 3¢(peKT XuMHUecKor peak . PakTOphbl, BAUAIOLME Ha TETVIOBOU 3(PQeKT
XUMHUUYECKOM peaKLUH.

7. Tepmoxumus. 3akoH ['ecca.

8. CnepcrBus us 3akoHa ['ecca.

9. OHTpoNUs KakK (QYHKLMSI COCTOSTHUSI CUCTEMBI.

10. BTopol 3aK0H TepMOVHAMUKH.

11. TpeTuii 3aKOH TepMOIUHAMUKHU.

12. Oneprus ['n66ca.

13. Harpag/ieHre caMONpOX3BO/ILHOTO MPOTEKAaHWUS XUMUUECKUX PeaKLUi.



KonmpoabHble @onpocbl no meme « Xumuueckdss KUHemMuKa»

1. XumMmuueckasi KuHeTvka. CKOpOCTh XUMHUECKOUW peakiiuM U MeTO/IbI ee
peryvpoBaHuUs.

2. BiusiHue KOHLIEHTpALMKM Ha CKOPOCTh XMMUYECKOW peakiuu (3aKOH [IeHCTBYIOLIMX
Macc).

3. Bnusinue TemniepaTypbl Ha CKOPOCTb XuMuueckol peakiuu. [IpaBuno BauT — Nodda.

4 Teopust aKTUBHBIX CTOJIKHOBEHHUH AppeHuyca.

5 OHeprus akTvMBaLMy. YpaBHeHHe AppeHuyca.

6. Teopus nepexoHOr0 KOMIUIEKCA. DHepreTuyeckas JuarpaMmma.
7 KpuBast MakcBesuia — BosbijMaHa. DHepreTuueckuii 6apbep.

8 KaTtanutuueckue cucreMsl.

9 BivsiHue KaTanmM3aTopa Ha CKOPOCTh XUMUUECKOM peaKIUH.

10. ['oMoreHHbI 1 reTeporeHHbIN KaTaaus.

11. KonebarenbHble peakiyu.

12. Xumunyeckoe paBHOBecre. OOpaTrMbie M HEOOpaTUMbIe PeaKLUH.
13. KoHcTaHTa XMHUUeCKOro PaBHOBECUSI.

14. CwMmelenre xumuueckoro pasHoBecust. [IpuHuun Jle-IllaTenbe.
15. BnusiHve KoHLeHTpaLuy, JaB/ieHrs U TeMIlepaTyphbl.

16. @da30Bble paBHOBECUSI.

17. @®az0BbIe AUarpaMmbl 151 OHOKOMITOHEHTHBIX CUCTEM.

KOHmpOfleble 80NnpocChl no meme «Pacmeopbl»

1. [Tonstre pactBopa. PacTBoprMocCTh BellecTBa. PacTBOpUMOCTS rasa.

2. PactBopsl. CriocoObI BbIpaskeHHs1 KOHL|EHTPaLi PaCTBOPOB (MaccoBasi 1071,
MOJIsSIpHasi KOHLIEHTpaLYs, MOJIsIpHasi KOHLIEHTpaLysl SKBUBasleHTa, MOJIbHast 107151, TUTP).

3. KonnvrarveHble cBOKCTBa pacTBOPOB. VieanbHbIid pacTBop.

4. 3akonsl Paysst: I (ToHoMerpuueckuii) u 11 (30y/MoCKONMYeCKui 1
KPUOCKOTTUYECKUH).

5. Ocmoc. OcmoTHrueckoe faBiieHre. CxeMa ocMOMeTpa.

6. KucnoTHO-0CHOBHBIE B3aUMO/IeHCTBUS BELECTB.

7. VonHad Teopusi KUCI0T ¥ OCHOBaHMM AppeHuyca. OCHOBHBIE MTOHSTUS U MOJI0KEHUS
Teopuu AppeHuyca.

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

9. Crenenb auccoruanyu. CUibHBIE U cjlabble 3/1IeKTPOJIUTHI.

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

11. 3akoH pa3bapyieHust OcTBaIb/a.

12. Peakiii HIOHHOTO 0OMeHa MeXXy 3/IeKTPOMTaMH (Ha IprMepe peakuyii obpa3oBaHus
c/1aboro 371eKTpoJIUTa, 0CajiKa 1 rasa).

13. IIpousseseHre paCTBOPUMOCTH.

14. VonHoe npousBefeHue Bogbl. BogopoHbli M THAPOKCHIBHBIN TTOKa3aTesu.

15. I'mpponus conent. Tumel ruziposMsa Cosiei.

16. KonuuectBeHHbIe XapakKTePUCTUKU TIpOLiecca TUApPO/Ir3a.

17. @aKTOpbI, BIUAOLLKME Ha IIPOLIeCC TUPO/In3a.

KonmpoabHble gonpocbl no meme «/lucnepcHble cucmembi»

1. 'eteporennsie cmecu. [lucrepcHble CUCTEMBI.

2. HucnepcHoctb. Knaccudukaiiym AUCIIepCHBIX CUCTEM.

3. Konnoupanbie pactBopsl. JInoguiibHbie ¥ MMOG0OHBIe KOJIIOU/BI.



PN AWM

Crioco0blI 1MoJTyYeHust KOJIJIOU/IHBIX PACTBOPOB.

CTpoeHue KOJIOUHBIX YaCTHLI.

IIpaBuno ®asnca — [1eckosa.

Y CTOHUMBOCTD KOJJIOWJHBIX ccTeM. CTabW/INA3aTophI.
Koarynsiusi TMopuIbHBIX ¥ TMOPOOHBIX KOIJIOH/IOB.
CevMeHTaLMs KOJIJIOU/IOB.

Koarysisums KoIouHbIX paCTBOPOB 3JIEKTPO/IMTaMMU.
IMpaBuno Ulysnbie — Napau. Koarynupytoiijasi CrioCOOHOCTS.
OnThueckre CBOMCTBA KOJIJIOUJHBIX PaCTBOPOB.
OneKkTpryecKue CBOWCTBA KOJIOUHBIX PACTBOPOB.

KOHTpOJ’[beIe BOIIPOCHI 0 TEME «OKHC/IUTE/TBHO-BOCCTAHOBUTE/IbHBIE

NP OIecchb»

OcCHOBHBIE NIOHATUS TEOPUU OKUC/IUTE/IEHO-BOCCTAHOBUTE/IbHBIX PeaKLIiK.
OKuCUTeTbHO-BOCCTaHOBUTE IbHbIE CBOMCTBA BELL[ECTB.

Baknenime oKuCIUTeM U BOCCTAHOBUTEIIH.

Tunbl OKMC/IUTETbHO-BOCCTAHOBUTE/IbHBIX PeakLUi (IpUMephl).
OxucUTeIbHO-BOCCTaHOBUTEIBHBIN NIOTEHLUAIL.

YpaBHenue HepHcra.

CocraBieHre OKUC/IUTEIbHO-BOCCTAHOBUTE/IBHBIX PeakLUui.
HarmpaBnieHre OKMC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX PeaKLUi.

KoumpobHble 60onpocbl no meme «3/1eKmMpoxumuyeckue cucmembi»

1.

2.
pacTBOp».

3.

4.

5.

OneKTpoXxUMHyecKre cucteMbl. Knaccudukariyis 31eKTpoXUMHAYeCKUX MPOLeCCOB.
O/eKTpOXUMHUYeCcKue IPOLecChl, MPOTeKarollie Ha TpaHuLie pasjesia «MeTasul —

I"ansBaHKYeckuit 3semMeHT Jauuans — SAko6u.
ONeKTPOABWXKYLLas CUjla ralbBAHUUECKOr0 3/IeMeHTa.
N3mepenue 5/1eKTPOAHBIX MOTEHLIUAIOB. PsiJi CTaHZAPTHBIX 3JIEKTPOJHBIX

noreHyanoB. CBOMCTBA META/IZIOB B COOTBETCTBUU C UX TOJIOJKEHUEM B PsIZly HaIlpsDKeHUH.

6.
7.
8.
9.
10.
11.

YpaBHenue HepHcra.

OMeKTpo/In3 pacruiaBoB ¥ pacTBOPOB. KaTo/iHble ¥ aHOHbIE NTPOL{eCCHI.
O6benuHeHHbIN 3ak0H Papajies. Beixoz 1o TOKY.

Koppo3us metamioB. Knaccuukariysi KOppo3MOHHBIX MPOLIECCOB.
XuMuyeckasi KOppo3usl.

OneKTpoXrMHYecKasi Koppo3usi. AHOZJHOe OKMCJ/IeHVe MeTaslia U KaTofHoe

BOCCTAHOBJIEHHE OKHC/IUTEeJIA.

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

[Tpumepsl KOPpO3UHX B KUC/ION cpejie U aTMOC(hepHOM KOPPO3UH.
CKOpOCTb KOPPO3UH.

3alura MeTa/uIoB OT KOPPO3UH.

3alyTHbIe TTOKPLITHS.

DJIeKTPOXUMHUYECKHE CTIOCOOBI 3al[UTHI OT KOPPO3UX METaJl/IoB.
XvMHYeckKre UCTOUHMKU TOKa. ['albBaHMUeCKUIA 371eMeHT.
XUMryeckKue UCTOYHUKU TOKa. AKKYMYJIATOPBI.

XHWMHUUeCKre UCTOYHMKU TOKA. TOI/IMBHBIE 3/IeMeHTHI.



IMMPNJIOXEHUE 2

7. OLleHOYHbIe CPe/iCTBA JAJisl IPOBe/ieHNs MPOMEe)XXYTOUHOM aTTecTaluu

[TpoMe)kyTouHasi aTTecTalusi UMeeT 1[e/Ibl0 OTpefie/IuTh CTeTeHb JOCTYXKeHUsI 3arjlaHUPOBaHHBIX
pe3y/bTaToB 00yUeHUs 110 AUCHUIIMHE 3a OTpe/le/IeHHbIN TIepro/, 00yJeHusl.

a) NnaHnpyemble pe3ybTaTbl 00y4YeHUSA N OLLEHOYHbIe CpeaAcTBa A5 NPoBeAeHMNs
MPOMEXYTOYHOW aTTecTaunn:



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

[TnaHvpyemsble pe3ybTaThl

3/IeMeHT OneHouHbIE Cpe/CTBa
obOyueHust
KOMIIeTeHI{ UM
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
pacTBopa.

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

Bnanets - HaBbIKAMM TIOCTAaHOBKM  LIeJH, ITpumepHble npakmuyeckue 3a0aHus:
CTIOCOOHOCTRLIO B YCTHOﬁ u HPOBECTI/I dHa/IN3 BJIMAHHWSA KOHLIEHTPAllMK Ha CKOPOCTb XUMHYeCKOU peakiuu
MCbMeHHOW  peund  jiormdecky | Na:5:0s + HaSOs = S + SO; + Na;SO4 + H:0 1o 3KcrepumeHTanbHbIM JAaHHbIM. I:IPOBeCTI/I obpaboTky
O(i)OPMI/ITB pe3y/IbTaThbl MBIILIEHNUS; T10J/IyUeHHBIX JaHHBIX C MCII0/Ib30BAHHEM COBPEMEeHHBIX HHCbOpMaL[I/IOHHLIX TEeXHOJIOTHUH. PGSYJ'II:THTLI OIITOB
- L|eJIOCTHOH CHUCTeMOil HaBbIKOB | PCACTABHTE B BUAE TabmaLpl 1.
VICII0/1b30BaHUs abcTpakTHOTrO Tabma 1

Howmep O6bem, M Konuenrparms Bpems Ckopoctb

MBIIIIEHASA pr PELIEHNH OIbITa Na,S,03 H,O H,SO, Na,S,0s, 102 MOSIBJIEHUS peakiu, 102
npobsieM,  BO3HUKAWOIIUX  TIPU MOJIB/TT MyTH, C ol
BBLITIOJIHEHUUA ~ UCC/Ie/l0BaTe/IbCKUX 1 1 7 D) 13
paboT, HaBbBIKAMU  OTCTaWBaHUs 2 ) 6 ) 2:6
CBOEM TOUKU 3peHus 3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
ITo JaHHBIM Ta6]’II/ILU:I 1 TMOCTPOUTH I‘paCbI/IK 3dBUCUMMOCTHU CKODOCTH pedKlJUKM OT KOHLIEHTpALIMKU
THOCY/b()aTa HATPHUs, OTIOXKKMB Ha OCH abciucc KoHieHTpalyio NarS;0s, a Ha ocu OpIMHAT — CKOPOCTh
peaxLuH.
Caesnatb BBIBOJ, O 3aBUCMMOCTH CKOPOCTH PeaKLUY OT KOHLeHTPalyy THOCYIbdaTa HaTpHsL.
OIIK-4

TOTOBHOCTBIO C €CTECTBEHHOHAYUHBIX TO3UI[UH OL€EHUBATh CTPOEHHEe, XMMUUYECKUH Y MUHEPaIbHbIM COCTaB 3€MHOM KOpbI, MOP(h0JIOTHUeCKHe 0COOEHHOCTH
Y TeHeTHYeCcKHe TUIbl MeCTOPOXK/IeHHH TBeP/IbIX M0JIe3HbIX MCKOMaeMblX MPU PelleHUH 3a/lay M0 pPalyoHaJbHOMY Y KOMIJIEKCHOMY OCBOEHHUIO

3HaThb

- OCHOBHBIe XMMHUECKHEe ITOHATHA,
I10JIO’KeHHS 1 3aKOHBI;

- COBpEMEHHLIE HallpaBJ/IEHUA

Ilepeuenb meopemuueckux 60npocog:
1. OCHOBBl XMMHYECKOM TepMOJMHAaMMKHU: CHUCTeMa, TepMOJUHaMHUYecKhe IapamMeTpbl
CUCTeMbI, PYHKLIMMA COCTOSIHUSI CUCTeMBI. [1epBbIil 3aKOH TepMO/JMHAMUKH.

Pa3BUTHS HAYUHBIX TEOPUH; 2. OHepreTKa XMMHUYeCKHX MPOLIeCCOB.
- MeTOAbl TeopeTUYecKoro u | 3. OHTanbnus. 3aKoH ['ecca U CyieICTBUS U3 Hero.
9KCIIepUMEHTaIBHOr0 4. OHTponus. YpaBHeHHUe bosbliMaHa. BTOpoy U TpeTrid 3aKOHbI TEPMOJAUHAMUKH.




CTpyKTypHBII

[TnaHvpyemsble pe3ybTaThl

3/1eMeHT OreHOuHBIE CpeCTBa
KOMIIeTeHI[UH A

ucciefoBaHuss B 00macTh XUMuUM | 5. Oneprusi ['n66ca. HarpapieHnsi XuMu4yeCcKrX MpOLIeCCOB.

NIPUMEHUTEeTbHO K | 6. Xumunyeckass KUHeTHKa. CKOpPOCTb XMMHUeCKOM peakuyu. CpefHsisi U UCTHHHAsi CKOPOCTH

npod)eCCUOHAIBHOM JlesiITe/IbHOCTH | peakluu. KrHeTHueckasi KpuBasi.
7. CKOpOCTb peakLiui U MeTO/Ibl €€ peryJ/MpOBaHusl.
8. BnusiHue TeMriepaTypbl Ha CKOPOCTh peakuyu. [1paBuio Baut-I'odda.
9. OHeprus akTUBaLMy. AKTUBUPOBaHHBIM KOMILIEKC. Y paBHeHMe AppeHuyca.
10. KaranusaTopsl 1 KaTauTUyecKue CUCTeMbl. ['OMOreHHbIM KaTaus.
11. KaranusaTopsl ¥ KaTanuTHYecKue CUCTeMBI. ['eTeporeHHbIN KaTaaus.
12. XuMuueckoe paBHoBecre. KoHCTaHTa XMMUYECKOIO PaBHOBECHS.
13. CwMmelleHre xumuueckoro pasHoBecust. [Ipunuun Jle HlaTensbe.
14. PactBopsl. CriocoObI BbIpayKeHHs1 KOHL|EHTPALd PaCTBOPOB.
15. PacTtBopb! 371eKkTpomuToB. CTeneHb U KOHCTaHTa 3/1eKTPOIUTUYECKOU Juccolyali. 3aKOH
pasbasnierusi OcTBaibza.
16. [uccouyanus KUcaoT, OCHOBaHUM, coJieli. AM(OTepHbIe 3/1eKTPOJIUTHI.
17. PactBopumocTs. IIpon3sBesieHre pacTBOPUMOCTH. Y(C/IOBHe 00pa3oBaHHWsS M PacTBOPEHHUS
0CaJKOB.
18. Hduccoumanus Boabl. VIoHHOe ripousBejieHre Boabl. pH.
19. I'maponus coseli. CTerneHb U KOHCTAHTA FUAPOIM3a.
20.  ducnepcHbie cucteMsbl. Knaccudukanusi. JInoguabHble ¥ mM0pOOHbBIE KOJUIOUIBI.
21. CTtpoeHure KOJ/UIOUJHBIX YaCTUL].
22. Koaryiauuys Ko/1IouAHbIX paCTBOPOB.
23. OK1CIUTeTbHO-BOCCTAHOBUTE/IbHBIE CBOMCTBA BellecTB. Kaccudukanus OKUC/IATENbHO-
BOCCTAHOBUTEJIbHBIX PeaKL1i.
24. OneKTpoXUMHUYeCcKre CUCTeMbl. 3aKoHbl Papazesi. DeKTPOJHbIN TOTeHLUaI.
25. anbBaHnueckuii snemeHT anuans Skobu.
26. ONeKTpOXUMHUYEeCKHe CUCTEMBI: 3/IeKTPO/IM3 pPaciliaBoB. [IpumeHeHMe 31eKTponr3a.
27. OneKTponn3. AHOAHBIM U KaTOAHBIN MPOLIeCChI IPY 3JIeKTPO/IM3e pacTBOpoB. [Ipumenenne
3JIeKTPOJIM3a.
28. Koppo3swus. Bugpl koppo3uu. CiocoObl 3alUThl META/UIOB OT KOPPO3UH.

YmeTb - orpefiesisiTh XMMHYECKU COCTaB IIpumepHble npakmuyecKkue 3a0aHus:

U CTpOeHHe 00BEKTOB

OKDYKarolllel cpeibl;

1. Hammcate 5/1eKTPOHHbIE ypaBHEHMs 371eKTPOJHbIX IIPOLIEeCCOB, ypaBHEHHe CyMMapHOM
ToKOOOpasyroleil peakiuu, BbUMCAUTh JC rajbBaHUUECKOTO 3jIeMeHTa, eCId KOHLeHTpaluu




CTpyKTypHBII

[TnaHvpyemsble pe3ybTaThl

3/IeMeHT OreHOYHbIE Cpe/iCTBa
obOyueHust
KOMIIeTeHI[UH
- peluatb  pacyeTHble  3ajlaud | MOHOB MeTa/uIoB paBHbI: [Al**]=0,001 moss/1, [Co**]=0,1 Mosb//1.
NpUMEHUTEeTIbHO K Marepuaity 2. HarnrcaTb MOHHBIE U MOJIEKYJISIpHbIe YpaBHeHHUsl peakuyi ruzposinsa coneit: KsPOu; Na,SOy;
TpPOrpaMMmbl; ZnCl,.
- TIPOTHO3WPOBaTh BO3MO>XHOCTb 3. 3aKOHUYMTh YpaBHeHUsI peakl[yii, HallMcaB UX B MOJIEKYJIIPHOW U MIOHHOM (hopmax:
NpoTeKaHusi  camonpou3BosibHbIX | AI(OH); + NaOH -, K,CO; + H.SO, —, H,S + KOH .
TPOLIECCOB B pas/IMuHbIX 4. B 2 51 pactBOpa rugpokcuzaa Kanelus copepxutcs 478,8 r Ca(OH),. IlnoTHOCTL pacTBOpa

XUMHNYeCKHUX ChUcTeMax

1,14 r/mn. Paccuutaiite: ®(Ca(OH),); Cy; Cs; Cm; N(Ca(OH),) u N (H,0); T.

5. CocTaBbTe ypaBHeHUsI OKHMCIUTE/TbHO-BOCCTAHOBUTEIbHBIX PeaKLMI:
chr207 + FESO4 + HZSO4 -, KMHO4 + Nast3 + Hzo -,

6. HamucaTb 5/1€KTPOHHBIE ypaBHEHHUs 3/1€KTPOJHBIX IIPOLIeCCOB, YpaBHEHHE CyMMapHOMN
TOKOOOpa3ytoleid peakiyy, BbUUC/IUTh D/IC rajbBaHUUECKOTO 3/IeMeHTa, €C/IM KOHLeHTpaI|U
MOHOB MeTa/ljIoB paBHel: [Mn*]1=0,01 mob/1, [Au**1=0,1 Mob//1.

7. 3aKOHUMTb ypaBHEHUs peakLvii, HalycaB UX B MOJIEKYJ/ISIPHOM U MOHHOM (hopMax:

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

8. Hanmcatb ypaBHeHUs peakLjil THAPOJIM3a B MOJIEKY/ISIPHOM U MOHHOM BHJe: Alx(SO4)s, KCl,
NHQSO3.

9. HamucaTb 5/1€KTPOHHbIe ypaBHeHHUs 3/€KTPOAHBIX IIPOLIeCCOB, YpaBHEHHE CyMMapHOM
TOKOOOpa3ytoiiedl peakuud, BbUMCIUTL O/JC rasbBaHUYECKOTO 3/1eMEHTa, eC/Td KOHLeHTPAL[UH
MOHOB MeTa/jIoB paBHbL: [Zn>]=0,01 moss/a, [Cu]=1,0 Mob/.

10. Cynbdar amomunus Maccor 36,4 r pactBopuau B 100 r Bogpbl. [110THOCTE MOTyUe€HHOTO
pactBopa 1,32 r/mn. PaccumTaiite: ®(Al(SO4)3); Cum; Cox; Cmy N(AL(SO4)3) u N (H20); T.

11. HamucaTb 3/1€KTPOHHbIE ypaBHEHUSI 3/E€KTPOJHBIX IIPOLIeCCOB, ypaBHEHHME CyMMapHOW
TOoKOOOpa3ytoleid peakiyy, BbUHUCIUTh D/IC rajbBaHUUECKOTO 3/IeMeHTa, €C/IM KOHLeHTpal|u
MOHOB MeTa/lIoB paBHbl: [Mn*]=0,01 moss/1, [Ag']1=1,0 Mo/b/m.

12. 3aKOHUUTh YpaBHEHUs peakliii, HalMCaB UX B MOJIEKYJIIPHOM Y MOHHOM BHJIe:

MHS + HzSO4 -, Fe(OH)3 + NaOH -, NH4C1 + KOH -,

13. Ornpegenvte TepMOAVYHAMUYECKYO BO3MOXXHOCTB TIpoTeKaHus peakijuu CaOg + 2 Cy) =
= CaC;  + COw), AH, = 460 k/I)X npy CTaHJAPTHBIX YCAOBUSIX. PaccuuTaiiTe TeMriepaTypy Hayasa
peakiy, ecau  S(Ca0)=38 [x/monp'K; S(C)=6 [DIx/mons'K; S(CaC,)= 70 [Dx/MonbK;
S(CO)=197 Ox/monb-K.

14. CocTaBbTe ypaBHEHUs] OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX PeaKLIK:
KMDO4 + NaN02 + HzSO4 -, Crz(SO4)3 + Br2 + NaOH -.




CTpyKTypHBII
3/71eMeHT
KOMIIeTeHI[UH

[TnaHupyemMble pe3ybTaThl
obOyueHust

OueHOYHBIE Cpe/iCTBa

15. OnipesiennTe TepMOJUHAMUUECKYIO BO3MOXXHOCTh TipoTeKaHusi peakiyu 2 Cl; ¢y + 2 Ho.O) =4
HCly + O, (n, AH,; = 115,6 x/I)x npu cTaHZapTHBIX YCIOBUSIX. PaccunTaiiTe TeMriepaTypy Havasia
peakiuu, eciu S(Cly)=223 Dx/monbK; S(H,0)=189 [Dx/mons-K; S(HCl)= 1871x/MonbK;
S(0,)=205 Dx/monb-K.

16. Hanmcate ypaBHeHHUs1 peakLivid rMpo/n3a B MoeKyasspHoM U MoHHOM BHze: CrCls, NaNOs,
K,COs.

17. CocTaBbTe ypaBHEHUs] OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX PeaKLIK:
chr207 + Na2503 + H2804 -, KMHO4 + NaN02 + Hzo i

18. I'omoreHHas peakuus IporekaeT 1o ypaBHeHutwo H, o + L, n = 2 HIy. HauanbHas
KOHLIeHTpalus Bozgopoza 2,1 monw/n, uoga 1,5 mosb/n. Bo CKOMBKO pa3 U3MEHMUTCS CKOPOCTb
peakuuy, Korza rnpopearupyet 30% Bopopoza?

19. B 640 mn Boabl pactBopuaun 160 r xnopuga »kese3sa (III). [110THOCTb MOTyueHHOTO pacTBOpa
1,032 r/mn. Paccuuratite: w(FeCls); Cu; Co; Cm; N(FeCls) u N (H,O); T.

20. Ornpegenvre TepMOAMHAMUUECKYI0 BO3MOKHOCTb TIPOTEKaHUSI peaklu CS; o +3 Opn=
=CO; ¢y + 2 SO; y, AH; = -1075 k/I)X npu CTaHJAPTHBIX yC/I0BUsX. Paccunraiite TemriepaTypy
Havasa peakuud, eciu S(CS,)=151 bx/monb-K; S(02)=205 Ix/monb-K; S(CO,)= 213 Ix/Monb-K;
S(S0,)=248 Mx/monb-K.

21. Peakuus uzet no ypaBHeHuto: 2 H, ) + So ) = 2 H,S(y. HauanbHasi KOHL|eHTpaLus BOgopoJa
2 MoJb/n, cepsl 1,5 Mosis/1. Onpesiesiure BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTb peakLiii K MOMEHTY,
Korga ripopearupyet 0,7 MoJib/1 Bogopoza?

22. Onpepenure TepMOAUHAMHAYECKYHO BO3MOKHOCTD IIPOTEKaHUs peakuu 2 ZnS ) + 3 Oy =
=2 7Zn0  + 2 SO, y, AH, = -890 k> 1pu CTaH[ApTHBIX yCJI0OBUSAX. PaccuuTaiiTe TeMmneparypy
Hayvasa peakuuu, ecnu S(ZnS)=58 Ix/monb-K; S(0O,)=205 Ix/monb-K; S(ZnO)= 44 Tx/MonbK;
S(S80,)=248 Dx/monb-K.

23. HauasibHble KOHIIEHTPALMU UCXOAHBIX BellecTB B peakiuu: 2 SO; ¢y + O ¢y = 2 SO; ) ObUH
pasHbl 1,8 Mosb/n SO, 1 2,4 mosib/n1 O,. Bo CKOBKO pa3 U3MEeHUTCSI CKOPOCTh peakLjiy K MOMEHTY,
Korza npopearupyert 0,8 mons/n SO,?

24. B pactBope oprtodocdhopHoi Kuciaotel macco 1200 r u motHocThio 1,153 r/mn
cogepxxutcst 312 r H3PO,. Paccuuraiite: o(HsPO4); Cy; Cog Cm; N(H3PO4) u N (H0); T.

Brnagetb

HaBBbIKdAMHAX IMpUMEHEHUA

OCHOBHBIX XMMHWYeCKUX 3aKOHOB B
npodeCCMOHA/ILHOM JiesiTeNIbHOCTH;

ITpumepHble npakmuyecKue 3a0aHusi:
1. Ona peaktyu CHy y + CO, () = 2 CO y + 2 Hy ( OnipesiesiuTe BO3MOXKHOE HarlpaBjieHUe
CaMOIPOM3BO/ILHOIO TeUeHHsl PeAKLUH NIPY CTaHJAPTHEIX YCI0BUAX U rpu Temrieparype T =927°C,




CTpyKTypHBII
3/71eMeHT
KOMIIeTeHI[UH

[TnaHupyemMble pe3ybTaThl
obOyueHust

OueHOYHBIE Cpe/iCTBa

- MPpAKTUYECKUMU HaBbIKaMK

TeOpeTHUYeCKOro
9KCTIepUMEHTa/IbHOTO
HCCeIoBaHMUs B 00/1aCTH XUMHUH

u

ecu TeruioBoM 3((deKT peakLuM [0 3aJaHHOM TeMIepaTypbl He M3MEHHWTCS. YKaXuTe: a)
BBIJIEJISIETCS] WM TIOTJIOIIAeTCS SHEeprysi B XoJie peakuuu; 0) MpUUMHY HalIeHHOTO W3MeHeHHs
SHTpomnuy. PaccuuTanite TemrnepaTypy Hauasaa peakiuu.

2. BoipasuTe uepe3 KOHL|EHTpalL[MM peareHTOB KOHCTaHThbl PaBHOBECUS CJ/IeZYIOLMX peakLdn
Now + 3 Hoyy = 2 NHip, AH = -92,2 k/[)K. YKaxuTe HarpabjieHUe CMeLleHUsI XWMUYeCKOro
paBHOBeCHsI 3TUX peaKLWil: a) NPU MOHWKEeHUU TeMIlepaTyphbl, ec/d JaBjieHhe TOCTOSIHHO; 0) rpu
TIOBBILLIEHUH [1aB/IeHHUs], €C/TU TemIepaTypa MOCTOsSIHHA.

3. CKOMbKO MU/UTUIUTPOB 96%-HOro pacTBOpa CepHOM KMC/IOThI C TUIOTHOCTBIO 1,84 r/mn
notpebyeTcst 15 mpurorossenus 2 i1 0,25M pactBopa?

4. Kakve wu3 ciefyrouux cosied mozsepratorcs ruaponnsy: Na,SiOs. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE W MOJIEKY/SIDHbIe YpPaBHEHHs THJpOJiM3a COOTBETCTBYHOIIMX cojeu. Kakoe
3HaueHue pH (< Wan> 7) UMeIOT pacTBOPBI 3TUX COJIeN?

5. 3osb ruzpoKcHAa MarHus nonydeH nytem cmetuuBanus 0,02 1 0,01H. pactBopa MgClL, u
0,028 n 0,005 H. pactBopa NaOH. Omnpepenure 3apsif 4acTHL| MOJyYEHHOTO 307151 U HAIMILWTE
(hopmyi1y ero MuLesbl.

6. PaccurTanTe 371eKTPOABWXKYILYIO CHIy U ONpefe/uTe HarpaB/ieHWe CaMOIIPOM3BO/IbHOIO
MPOTEKaHUs1 peakUWW TIPU CTaHAAPTHBIX YC/AOBUSIX, MCIOJIb3Ys 3HAaueHUsl OKUC/IUTEbHO-
BOCCTaHOBUTE/IbHBIX TTOoTeHUManoB HJ + H;PO, - J, + H3POs; + H,0.

7. TlpuBemuTe CXeMbl >3J/IEKTPOJHBIX TPOLIECCOB M MOJEKYJ/SIPHble YDaBHEHHUs peaklui,
MIPOTEKAIOL[UX TIPY 3JIeKTPOXMMHUUeCKOUM Koppo3uu raibBaHomnapbl Co/Ni: a) B Kucoii cpefie; 6) Bo
BI@XHOM Bo3zayxe. Orpefenure yObIIb MacChl aHOZ@ TIPY KOPPO3UM B KUC/IOW cpefie 3a 20 MuH,
eC/IM CKOpOCTh Koppo3uu coctaBuia 0,01 r/y.

8. CocTaBbTe 3/1eKTPOHHO-MOHHbIE YPaBHEHUS 3/IeKTPOJHbBIX MPOLIeCCOB (aHOZ, UHEPTHBIN) U
MOJIEKY/ISIPHOE YpaBHEeHNe peakLiiH, MPOUCXO/sLIel Mpu 3eKTpoause pactBopa CoSOy,
Borurcute pakTrueckoe KOJIMYeCTBO MeTaslja, MOoy4eHHOT0 Ha KaToZe MpU 3/1eKTPOIn3e
Co(NO:3),, ecu 2/1eKTpOU3 TIPOBOJWIM B TeueHUU 1 4. Brixoz MeTasiia mo TOKy coctaBua 85%.
YKaKuTe BO3MO’KHbIE TTPUUMHBI YMEHbIIIeHHs BbIX0/jda MeTaJljla 10 CPABHEHUIO C PACUETHBIM.




0) Ilopsifok mpOBefleHHs] TPOMEXYTOYHOW aTTeCTAlUH, IO0Ka3aTeld W KPUTEpHH
OLleHUBAHMA:

[Tpome)KyTOUHasi aTTeCTarys 110 AUCIUIUTHHE « XHUMUS» BK/IFOUAeT TeOpPeTHUYeCKHe BOTPOCHI,
TI03BOJISIIOIIIME OLIEHUTh YPOBEHb YCBOEHUsI 00YYaroIMMUCS 3HAaHWH, U TPAKTUUeCKUe 3aflaHus,
BBISIB/ISIFOLIME CTelleHb C(OPMHPOBAHHOCTU YMEHWW W B/ajleHWH, TpOBOAWUTCS B (opme
5K3aMeHa.

OK3aMeH IO JaHHOW AUCLMIVIMHE TIPOBOJUTCS B YCTHOW (hopMe MO 35K3aMeHal[MOHHBIM
Ouneram, KaXIbli U3 KOTOPBIX BK/IOUaeT 2 TeOpeTHUeCcKUX BOIPOCa M OJHO TMpaKTUUecKoe
3aziaHue.

Ilokazamenu u Kpumepuu OoyeHuUedaHusl 3Kk3ameHa.

— Ha OLeHKY «OT/IMYHO» (5 0annoB) — oOyuaroluiics JAeMOHCTPUPYEeT BBICOKUI YpOBEHb
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 OLeHKYy «xopomo» (4 Oamma) — oOyuaromuicsi AeMOHCTPUPYeT CpelHWN 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 OL|eHKY «y/l0BJIETBOPUTE/NLHO» (3 6ansa) — 00yuarouics 1eMOHCTPUPYeT IOPOrOBbIi
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 OLIEHKY «HEeY/I0BJIETBOPUTE/IbHO» (2 0Oarsa) — 00yyarouiicss eMOHCTPUPYET 3HAHMUS
He Oosiee 20% TeopeTHUYeCKOro MaTepuasa, [OIyCKaeT CYIleCTBeHHble OILIMOKW, He MOKeT
TI0Ka3aTh UHTE/UIEKTYya/IbHble HaBbIKU PEIIeHUs MPOCTHIX 3a/au.

— Ha OLIEHKY «HeyAOBJIeTBOpUTe/NAbHO» (1 6ami) — oOyuaromuiics He MOKeT ToKa3aTh
3HAaHWUS Ha YPOBHE BOCIPOM3Be/leHUS] W OOBsICHeHUs1 WH(OpMAI[UHM, He MOXKET I10Ka3aTh
VHTeJI/IeKTya/TbHble HaBLIKK PellleHHs] MPOCThIX 3a/jau.
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