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PaGouast mporpamma cocraBineHa Ha ocHoBe @I'OC BO no HampaBieHHIO MOATOTOBKH
22.03.02 Metamutyprus (ypoBeHb OakanaBpuara) (npuka3 Muno6puayku Poccun ot 04.12.2015
r.Ne 1427)

PaGoyast nporpamma paccMOTpeHa U 000peHa Ha 3aceianuu Kadeapbl XumMuu

28.02.2020, mpotokou Ne 7 Zr . .
3aB. kKapeapoi k 5‘% H.JI. Mensauk
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JIner akTyaansanuu paboueil nporpaMmbl

PaGouas nporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena i peamuszauuu B 2020 - 2021
y4eOHOM rojly Ha 3aceqaHuu Kapeapbl XuMUU

[Ipotokon ot 01 centsabps 2020 r. Ne 1
3aB. kadeapoii F\.Z’ é‘- z _4é é H.JI. Mensinuk

PaGoyas nporpamma nepecmoTtpena, o0cyx/ieHa 1 ogoopena i peanuzaunuu B 2021 - 2022
yueOHOM rojy Ha 3aceqaHuu kapeapbl XUMHUU

[Iporokom ot 20 1. Ne
3aB. kadeapoi H.JI. MensHuk

PaGoyas nporpamma nepecmoTrpena, o0cysxaeHa u ogodpena s peanuzanuu B 2022 - 2023
yueOHOM rojy Ha 3acefaHuu Kadeapsr XuMUU

[Iporokon ot 20 1. No
3aB. kadenpoi H.JI. Mensinuk

PaGouas nmporpamma nepecMoTpeHa, o0CyxieHa i o00peHa 1 peanusanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceaHuu Kadenapsl XuUMHUU

[Iporokon ot 20 r. Ne
3aB. kaeapoit H.JI. Mensnuk

PaGouasi nporpamma nepecMoTpena, o0cyxaeHa u ogodpeHna uis peanu3anuu B 2024 - 2025
yueOHOM rojry Ha 3aceaHuu Kadeapsr XumMuu

[TpoTokonm ot 20 1. No
3aB. kadeapoit H.JI. MensiHuk




1 Ilesin ocBOEHM S TUCHMILTAHBI (MOIYJIs1)

Henstmu 0CBOSHUS TUCUUIUTHHBI «XUMUS» SBIsIETCS popMupoBanue ¢yHIaMEeHTaTbHbBIX
3HaHUN B 00JIACTU COBPEMEHHOW XHMHUHU, BKIIIOYAIOIIUX OCHOBHBIC TIOHSTHS, 3aKOHBI H
3aKOHOMEPHOCTH, OIKCHIBAIOIINE CBOWCTBA XHMMHUYECKUX COCAUHEHUMN; pPa3BUTHE HAaBBIKOB
CaMOCTOSITEIbHON pabOThI, HEOOXOAMMBIX JIJISI IPUMEHEHHUS XUMUYECKUX 3HAHUHN TIPU U3y4EeHUHN
CHeLUaJbHBIX TUCLUIUIMH U JalbHEHIIeH MpakTUYeCKOU 1EeSITEIbHOCTH.

2 MecTo AUCHUILTUHBI (MOAYJIS1) B CTPYKTYpe 00pa30BaTeibHON NPOrpaMMbl

JucnuminHa XuMuS BXOAMT B 0a30BYI0 4acTh y4eOHOro IulaHa 0Opa3oBaTENILHOM
IPOTPaMMBEI.

Jns  w3ydeHHs  JUCLHUIUIMHBI ~ HEoOXOoAWMBI  3HaHWS  (YMEHUs,  BIaJCHHSA),
c(OpPMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHS AUCIUTIINH/ TIPAKTUK:

"Xumusa" B 00beMe IporpaMMbl CpeHei 0011e00pa3oBaTeTbHON HIKOJIBI

3HaHus (YMEHUs, BIAJCHU), TIOJTYYCHHBIE MTPU U3YUYEHUH JAHHOW AMCUUIUIMHBI OyIyT
HEOOXOMMBI [T M3YUCHHS TUCIUTUTIH/TIPAKTHK:

be3onacHOCTb KU3HENESATEIBHOCTH

Okonorus

3 KomneTteHnuuu ody4yarouerocsi, popMupyemMbie B pe3yabTaTe 0CBOCHUS

AUCHHUILINHBI (MOAYJI51) U IJIAHUPYeEMble pe3yJIbTaThbl 00y4eHus!

B pesynbraTte OCBOGHMS IOUCHMIUIMHBL (MOIYNsl) «XHUMHsA» OOyYaroLUiics TOJIKEH
001agaTh CAeAYIOIUMHI KOMIIETCHIHSIMHU

CtpyKTypHBII [Tnanupyemble pe3ynbTaThl 00ydeHUs
JJIEMEHT
KOMIIETCHIIMU

OIIK-4 rOTOBHOCTBIO COYETATh TEOPHUIO U MPAKTHUKY JJIS1 PEIICHHS] MHXKEHEPHBIX 3a]1a4

3HaThL - OCHOBHBIE XMUMUYECKHE TTOHATHS, TIOJIOKEHHUS U 3aKOHEI;

- COBPEMEHHBIC HAMPABJICHUS Pa3BUTUS HAYYHBIX TEOPUN;

- METOJIbl TEOPETUYCCKOTO M IKCIIEPUMEHTAIBLHOTO UCCIICIOBAHUS B
00JIaCTH XUMHUHU

Ymets - penaTh pacyeTHbIE 33aJa4l IPUMEHUTENIBHO K MaTepualy IporpaMMBbl;
- IPOTHO3UPOBATh BO3MOKHOCTb IIPOTEKaHUsI CaMOIIPOU3BOJIbHBIX
IIPOLIECCOB B PA3JIMYHBIX XUMUYECKUX CUCTEMAX;

- COYETaTh TEOPHUIO U MIPAKTUKY IS PELICHUs NH)KCHEPHBIX 3a1a4

Bnaners - HaBBIKAMHU TPUMEHEHHUSI OCHOBHBIX XMMHUYECKUX 3aKOHOB B
npodhecCHOHABHOM I TENHHOCTH;

- MPAKTUYECKUMHU HaBBIKAMH TE€OPETHIECKOTO U IKCIIEPUMEHTAITEHOTO
UCCIIEIOBaHMS B 00JIACTH XUMUU




4. CTpyKTYypa, 00bEM U cOlep:KaHNe TUCHUILTHHBI (MOTYJIs1)
OO01mas TpyI0eMKOCTh TUCLIUTUINHBI COCTABIIACT 4 3aueTHBIX equHull 144 akas. yacos, B TOM YUCIIE:

— KOHTaKTHas pabora — 72 aKkaJI. 4acoB:

— aynuropHas — 68 akaj. 4acos;

— BHEayIUTOpHAs — 4 aKkaj1. 4acoB

— caMocTosTeIbHas paboTa — 36,3 aka/1. 4acos;
— ITOJITOTOBKA K 9Kk3amMeny — 35,7 akaj. gaca

CDopMa aTTCCTAallMH - OK3aMCH

AyautopHas ) =
KOHTaKTHas padoTa E z ®opma TEKyLLEro
Pasnen/ Tema § (B akaj. yacax) E EE Bun } KOHTPOJIS Kon
e _—— : g © | caMoCTOATENBHOM |  yOHEBACMOCTHH | | oo
@) 56, | mpaxr S & paboTbI IIPOMEXKYTOUHON
Jlek. : | 28 aTTeCTallun
3aH. 3aH. | § &
1
- oopmiIcHHE
oTyera o
nabopaTtopHO#
pabore; 3amura
- peleHue J1abopaTOpHOIH
11 Xuwnreckas 6 6/41 6 JIOMAIITHETO pabotsl. [lomaiHee OIIK-4
TePMOMHAMHKA
3amanus Ne 1; 3amanue Ne 1.
- camoctositenbHoe|  TecTupoBanue.
U3ydeHUE yaeOHOH
Y HAyIHOU
JITEPATYPHI.
1
- opopmiieHnE
oT4eTa Mo
11abopaTopHOH
paborte; 3amura
- pelieHue nabopaTtopHOH
1.2 Xumuueckasi KHHETHKA 4 4 6 JIOMAIITHETO pabotsl. JlomaiHee OIlK-4
3amaaust Ne 2; 3aganue Ne 2.
- camocrositenibHOe|  TectupoBaHwHe.
H3ydeHHE y4eOHOH
Y HayIHOH
JTUTEPATYPHIL.




- oopmIteHNE
OT4YeTa Mo
nabopaTtopHOH
pabore; 3amura
- pelieHue nabopatopHOH
1.3 PacTBOpSI 8 8/41 6 JIOMAIITHETO pabotsl. JlomamHee OIlK-4
3aganus Ne 3; 3aganue Ne 3.
- camocrositenrbHOe|  TecrupoBaHwme.
u3ydeHue yueOHol
Y HAY4HOH
JUTEPATYPHL.
- opopmieHne
oTyera o
nabopaTropHoi 3amura
1.4 [TucniepcHbIC CUCTEMBI 4 4 6 padore; naGopatopHoit OIlK-4
- CaMOCTOSITEIILHOE paboTHL.
u3ydenue yaeOHoi| TecrupoBanwue.
U Hay4YHOH
JUTEPATYPHL.
- ohopmIteHUE
oTyera Mo
1ab0paTopHOit
pabore; 3amura
15 OKuCIUTENBHO- - peueHue nabopaTopHOit
BOCCTAaHOBHUTEIIHHBIC 4 421 6 JIOMAIITHETO pabortsl. JlomariHee OIlK-4
TIPOIIECCHI 3aganus Ne 4; 3amanue Ne 4.
- camoctositensHoe|  TecTupoBaHue.
H3y4CHHE y4eOHOMH
Y HAyIHOU
JTUTEPATYPHIL.
- oopmIteHHE
OT4YeTa M0
nabopaTtopHOi
pabore; 3amura
- pelIeHue 71a00paTOpHOIt
1.6 IIEKTPOXHMUIECKHE 8 8/41 6,3 ILOII)VlaLLIHGFO pa60TblI.)I[OI\I/)IaLL[Hee OIIK-4
CHCTEMBI
3aganus Ne 5; 3aganue Ne 5,
- camocrositensHOe|  TecrupoBanwe.
u3y4eHue yueOHol
U Hay4HOU
JUTEPATYPHL.
HWroro no pazaeny 34 |34/141 36,3
Hroro 3a cemectp 34 |34/14U 36,3 9K3aMeH
Uroro no gucuurimze 34 |34/141 36,3 3K3aMeH OIIK-4




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B mpouecce mnpenonaBaHus AMCHUIUIMHBL «XHUMHS» TPUMEHSETCS TPaJAULMOHHAS
nH(GOPMalIMOHHO-KOMMYHHUKAIIMOHHAs! 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlexu IpoXoIAT KaK B MHPOPMAIIMOHHOH (popMe, Te UMEET MECTO MOCIIEA0BATEILHOE
U3NIOKEHUE MaTepuaia B AUCHUIUIMHAPHOM JIOTHKE, OCYIIECTBISEMOE MPEUMYILECTBEHHO
BepOALHBIMH CPEJICTBAMH, TaK U B (hopMe JIeKINUN-0ece bl TN Thajora ¢ ayAUTOPHUEH, TeKIUi
C NPUMEHEHHEM JJIEMEHTOB «MO3TOBOM aTakuy», JEKUUH-KOHCYIbTALUN, TIe TEOPETUUECKHIt
MaTepHall 3apaHee BbINACTCS CTYASHTaM JUIsI CAMOCTOSITENBHOTO W3YUYEHHs, JUISl TOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00Pa30M, JIEKIHSI IPOXOIUT IO TUITY BOIPOCHI-OTBETHI-THUCKYCCHSI.

[ToMuMO 3TOTO B JIEKIIMU MOTYT HCHOJB30BATHCS AIIEMEHTHI MTPOOIEMHOTO M3JI0KEHUSI.
Ocoboe MecTo B mpolecce MNpernofaBaHus JUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
WCTIOJIb30BaHUEM JEMOHCTPAIIHOHHOTO XHMHUYECKOTO SKCIIEPHUMEHTa, KOTOPBIM IT03BOJISET
HauboJee MOJHO peajn30BaTh METOJ MPOOJIEeMHOro oOydeHHUs Yepe3 MOCTaHOBKY MpoOieM C
MMOMOULIBIO IEMOHCTPALUH SIBJIEHU, PEAKIIMI WIIA IIPOLIECCOB.

Jnsa peanuzanuu nHGOPMAIMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTENbHON TEXHOIOTUN
MPOBOJIATCS JICKIIUH-BU3YaJIH3aIlH, B X0JI€ KOTOPBIX M3JIOKEHHE TEOPETHUYECKOT0 MaTephalia
COIIPOBO’KAAETCS MPE3EHTALHEH.

JIeKIIMOHHBIN MaTepHall 3aKperusieTcsl B Xo/e J1ab0opaTOpHBIX paboT, B X0/€ KOTOPBIX
yuyeOHasi paboTa NMPOBOAMUTCS C pealbHbBIMM XMMHUYECKMMHU BelecTBamu. Ha maGopaTopHbIX
paboTax BBHIMONHSAIOTCS TPYIIIOBBIC WIIM WHIMBHIyaJbHBIC 3aJaHMs 10 TpoineHHoi Teme. [Ipu
IIPOBEICHUH JIA0OPATOPHBIX 3aHATHH HUCHOJIB3YETCS METOJA KOHTEKCTHOIO OOy4YeHMsI, KOTOPBIH
MO3BOJISIET YCBOUTh MaTEpUal ITyTeM BBISBICHUS CBSI3€H MEXIy KOHKPETHBIM 3HAHHEM U €ro
npuMeHeHneM. Kpome Toro, menecoo0pa3HO HCHOIb30BaTh TEXHOJOTHIO KOJIJIEKTUBHOIO
B3aMMOOOydeHUs (MapHyr0 paboTy) TpeX BHUJAOB: CTaTHYECKas mapa, JWHAMHYECKas Iapa,
BapHallMOHHAs T[apa; COBMEINAs €€ C TEeXHOJIOTMeil MOoIyiabHOro oOydeHus. BeimomHuB
IKCTIIEPUMEHT, oOydarommecss (HOpMYyIUPYIOT O0OOOIIECHHBIE BBIBOJBI IO CEPHUH  OIBITOB,
UCTIOJIb3Ys TPUEMbI aHAJIOTUH M CPABHEHHUSL.

CamocTodarenbHas paboTa 0OO0y4aromMXcs BKJIIOYaeT B ceOsl caMble pa3HOOOpa3HbIe
(bopMBbl yueOHOH EesSTENTbHOCTH: BBINOJHEHHE JOMAIIHUX 3a/laHuil, 3aBeplIeHne 0(hOopMIICHUS
1a00paTOPHBIX pabOT, MOATOTOBKA K MPAKTHKYMY, H3yYeHHE OCHOBHOTO W JIOTIOJIHUTEILHOTO
MaTepuana Mo ydyeOHMKaM M IOCOOMSIM, YTeHHE W NpopadOTKa HAyyHOH JHMTEepaTrypsl B
OoubnmoTeke, Harmcanne pedepaTtoB U KypCOBBIX pabOT, MOATOTOBKA K KOJUIOKBUYMaM, 3a4eTaM,
UTOroBOM arrectanuu.CamocTosTenbHas paboTa 0O0ydaronMxcs A0DKHA OBITh HampaBiieHa Ha
3aKpeIICHUs] TEOPETUUECKOI0 MaTepHalia, U3J0KEHHOTro MpernoiaBareieM, Ha IpopaboTKy TeM,
OTBEJICHHBIX HA CaMOCTOSITEIbHOE H3Y4YCHHE, Ha IOJITOTOBKY K JIAOOPAaTOPHBIM 3aHATHUSM,
BBITMIOJTHEHHE JIOMAIIIHUX 3aJJaHUi U MOATOTOBKY K PYO€XKHOMY U 3aKIIOYUTEILHOMY KOHTPOJIIO.
[Tpu mpoBeaeHUN PYOEKHOTO U 3aKIIFOYUTEIBHOTO KOHTPOJISI OCHOBHBIMHU 3a/1a4aMH, CTOSIIIMMU
nepen TMpernojaBaTesieM, SBISIIOTCS: BBISBICHHE CTENEHH NPaBHJIBHOCTH, 00beMa, TITyOMHBI
3HaHUH, yMEHHIA, HABBIKOB, TIOJTYUYECHHBIX MPH U3YYCHUU Kypca Hapsly C BBISIBICHHUEM CTETICHU
CaMOCTOSITENIbHOCTH B TPUMEHEHUH MOTYYEHHBIX 3HAHUN, YMEHHUM 1 HAaBBIKOB.

CoBpeMeHHbIE WHTEPAKTHUBHBIE CPEJICTBA MO3BOJSIOT SKCIIEPUMEHTHPOBATH C HOBBIMH
dbopmamu koHTpoJs. OOydaromuMcs TpeIaraloTcsa TeCThl U 3aJa4d B 3JIEKTPOHHOM BHJE, C
aBTOMATHU3MPOBAaHHOW CHUCTEMOW IMPOBEPKU. B oTianunMe OT OOBIYHOIO TECTUPOBAHMS TAKOM
croco® KOHTPOJSl TMO3BOJIAET CTYAEHTaM B JI000€ BpeMsl MPOMTH TeCT, MpOaHAIW3HPOBAThH
OLMOKY U MTPONTH TECT BTOPUIHO.

6 YueOHO-MeTOAMYECKOE 00ecnedeHUe CAaMOCTOATEIbHOI padoThl 00yYaKOIMXCs
[IpencrasneHo B mpunoxxernu 1.



7 OueHOYHBbIE CpeACTBA ISl IPOBeAeHU POMEKYTOUHOI aTTecTalul
[IpencraBneHsb! B MPUIOKEHUH 2.

8 YueOHO-MeTONMYeCKOe H HH(POPMALIMOHHOE 00ecTiedeHHe T CHUIIJIMHBI (MOTY/JIs1)

a) OcHoBHas JiUTEpaTypa:

1. OcuoBbl xumun: yueonuk / B.I'. Banos, O.H. I'eBa. - M.: KYPC: HUIL] UH®PA-M, 2014.-
560c.: - (Bwicmiee oOpazoBanue: bakamaspumar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.10.2019). - Tekcr:
3JIEKTPOHHBIMN.

2. Komsima, JI. I'. Xumus : yue6Hoe mocooue / JI. I'. Komsga, JI. T'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TY, 2015. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (nata oopamenus: 14.10.2019). - MakpooObekT. - TeKcT : 31eKTpOHHBIN. - CBeIeHUs
noctymHbl Takke Ha CD-ROM.

0) JlonmoJIHUTEILHAA JIUTEpaTypa:

1. Mensinuk, H. JI. PactBops! : mpaktukym / H. JI. Mensiauk, O. P. Mymniuna, O. A. Mumrypuna
; Marauroropckuit roc. Texuuueckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
Hocosa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObekT. - TeKcT : 3JICKTPOHHBIH. -
Ceenenus noctynusl Takke Ha CD-ROM.

2. Mensnuk, H. JI. [luctiepcubie cuctemsl : npaktukyM / H. JI. Mensuuk, O. P. Mymnuna, O. A.
MumyprHa ; MarHuToropckui roc. rexundeckuid yu-T uM. I'. 1. HocoBa. - MaruuTtoropck : MI'TVY um.
I W. HocoBa, 2019. - 1 CD-ROM. - 3arn. c¢ turyn. o9kpa"a. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObekT. - TeKCT : 3JICKTPOHHBIH. -
Ceenenus noctynHsl Takke Ha CD-ROM.

3. Konsima, JI. I'. OkucnuTenbHO-BOCCTAaHOBUTENBHBIE peakiuu. OCHOBBI 3JIEKTPOXUMUH !
yuebnoe mocodwue / JI. I'. Konsima, . P. Mymuna ; MI'TVY. - Maraurtoropck : MI'TY, 2015. - 58 c. : wi.,
TaomI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara oOparmenus: 14.10.2019). - MakpooObekT. - TeKCT : 3JEKTPOHHBIH. -
MmeeTcs ne4aTHbI aHAJIOT.

4. Mumypuna, O. A. Xumnyeckas kuHeTHKa. COCTOSIHME XMMHYECKOTO PABHOBECHS :
npaktukym / O. A. Mumnypuna, 3. P. Mymmuna, O. B. EpiroBa ; MarHUTOrOpCKHiA rOC. TEXHUYECKHI
yH-T uM. I'. U. HocoBa. - Maruutoropck : MI'TY um. I'. . Hocoa, 2019. - 1 CD-ROM. - 3arn. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show—dcatalogues/1/1530464/3
851.pdf&view=true (mata oOpamenus: 22.10.2019). - MakpooOwbekT. - TeKCT : 3JICKTPOHHBIH. -
Csenenus noctynusl Takke Ha CD-ROM.

5. Koposun, H.B. O61mas xumus: yue0. 1715 TeXHUYECKHUX Hampas. U crell. By30B /H.B. KopoBun
—9-e¢ usn., mepepad.- M.: Beicmr. mik., 2007.- 557 c.: wn. - ISBN 978-5-06-004403-4. - Tekcrt:
HEIMOCPEACTBEHHBIMN.



6. KpaTtkuii cnipaBouHuK (u3nko-xumuveckux Benuuud / coct.: H. M. Bapon, A. M.
[Tonomapesa, A. A. Pasnens, 3. H. Tumodeesa; nox pen. A. A. Pasnens, A. M. [lonomapeBoit. -
10-e u3n., ucnp. u gom. - CII6. : Ban ®enopos, 2003. - 238 c. : ui. - ISBN 5-8194-0071-2. -
TekcT: HenmocpeICTBEHHBIN.

7. MI3BecTHs BBICIINX Y4E€OHBIX 3aBeleHUI. XUMUS U XUMHUECKasi TEXHOJIOTHs: Hay4HO-
texanaeckuii xxypHai — ISSN 0579-2991.

B) MeToan4yeckne yKasaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX MPOLIECCOB: METOJUYECKUE YKA3aHUS K
nabopaTopHbIM paboTaM MO AUCHUIUIMHE «XHUMHs» Uil O00y4yarolmuxcs BCeX HallpaBICHUN
MOJArOTOBKM W CHCIHHMAIbHOCTeH JgHEBHOM ¢opmbl  o0yuenuss / O.A. Mumrypuna,
MarunuToropckuii roc. texunueckuit yH-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY um. I'. .
Hocoga, 2016. — 11 c. — Tekcr : HeOCpeACTBEHHBIH.

2. Konsma, JILI. Xwumuueckas TepMOJIWHAMUKA: METOAMYECKHE YKa3aHUS IS
CaMOCTOSITENIbHOM paboThl MO JUCHUIUIMHE «XUMHS» ISl 00ydarolUXcsl BCEX HAIlpaBiICHUM
NOATOTOBKH M crnenuanbHocTedl Bcex ¢opm oOydenus / JL.I. Konsga; Marautoropckuii roc.
texandecknid yH-T uM. ['. Y. HocoBa. — MarauToropck : MI'TY um. I'. 1. Hocoga, 2020. — 18 c. —
TeKcT : HernocpeACTBEHHBIN.

3. Komsma, JIL.I. CkopocTh XHMHYECKUX pEaKIUA W XUMHYECKOE paBHOBECHE:
Mertoanyeckre ykazaHus K Ja0OpaTOpHBIM paboTaM MO JUCHUIUIMHE «XUMHS» IS
00Y4aIOIINXCsl BCEX HAIPABJICHUI MOATOTOBKH M CIiClHajIbHOCTEH Bcex Gopm oOyuenus / JL.T.
Komsana, E.B. Tapacrok; Marauroropckuii roc. texumdeckudi yH-T uMm. I'. M. HocoBa. —
Maruuroropck : MI'TY um. I'. K. Hocosa, 2020. —8 ¢. — TekcT : HemocpeACTBCHHBIH.

4. PognonoBa, H.W. Xumuyeckass KWHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOINIECKUE
YKa3aHUs ISl CAMOCTOSITETIbHOW paboThl MO JUCHUIUIMHE «XHUMHUS» A 00ydaroluxcsl BCeX
HarpaBJICHUH TOATOTOBKH M CIielnaibHOCTe Becex Gopm odyuenus / H.U. Poguonosa, A.Il.
[TonomapeB; Maruuroropckuii roc. Texunueckuit yH-T uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocoga, 2020. — 20 c. — TekcT : HermocpeACTBEHHBIH.

5. Uymposga, JI.B. PactBopsl: MeTomuueckas pazpaboTka K Ja00paTOpHBIM paboTaM Io
JUCHUIUIMHE «XUMHSD» 1751 00yJaroIUXCcs BCEX HAINPaBICHUNA MOATOTOBKM U CIELUANIbHOCTEH
Bcex popm o0ydenus / JI.B. Uynposa, T.M. KynrkoBa; MarHUTOropcKuii roc. TEXHUUECKUN YH-T
uMm. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. . Hocoma, 2020. — 41 c. — Tekcr :
HEMOCPEICTBEHHBIN.

6. YUynposa, JI.B. PacTBopsl: MeToMuecKast pa3paboTKa K CaMOCTOATEIBHOM paboTe 1o
OUCHUIUIMHE «XUMHUS» i1 O0OyYaromMXCs IO BCEM HAmpaBlICHUSM MOJITOTOBKU U
crienuanbHOCTAIM Bcex (popm oOywenust / JI.B. Uynposa, 3.P. Mymmna, O.A. Munrypuna;
Marnautoropckuii roc. rTexunueckui yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2017. — 26 c. — Tekct : HemocpeACTBEHHBIH.

7. Konsana, JI.I'. KomnoumHbie pacTBOpBI: METOAMYECKHE yKa3aHHUS K JIabopaTOpHOM
paboTe Mo mUCHMITIMHE «XUMHUS» I 00yJalOIUXCs 110 BCEM HAIPaBICHHUSIM TMOATOTOBKU U
crenuanbHOCTIM Beex (opm obyuenust / JI.I. Konsma, JILA. Boapsa; MarHuTOrOpCKHii roc.
texundyeckuid yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. W1. HocoBa, 2017. -9 c. —
TekcT : HenmocpeACTBEHHBII.

8. Konsina, JI.I'. OxucnuTenbHO-BOCCTAHOBUTEIBHbIE PEAKIIH: METOJUIECKUE YKa3aHHS
K JabopaTopHOi padoTe MO AMCHUIUIMHE «XUMHUS» 7 0OydarouMxcs BCEeX HaIpaBlICHUN
NOJATrOTOBKM W crenuanbHocTeil Bcex ¢(opm obOyuenmss / JL.I. Komsma, E.B. Tapaciok;
Marnautoropckuii roc. rTexunueckuit yH-T um. I'. . HocoBa. — Marunuroropck : MI'TY um. I'. U.
Hocoga, 2020. — 10 c. — Tekcrt : HemocpeACTBEHHBIH.

9. Komsna, JI.I'. OKkucauTenbHO-BOCCTAHOBUTENBHBIE PEAKIMH U 3JICKTPOXUMHUYECKUE
MPOIIECCHI: METOANYECKasi pa3paboTKa K CaMOCTOSATEILHON paboTe Juisi 00y4YaromuXCs 10 BCEM

1 s I ™ — v~



E.B. Tapacrok, 3.P. Mymnmmna; Marauroropckuii roc. texuudeckuil yH-T uM. I'. WM. HocoBa. —
Marnutoropek : MI'TY um. I'. W1. Hocosa, 2017. — 41 c. — TekcT : Henmocpe1CTBEHHBIH.

10. Mumypuna, O.A. DJIEKTpOXMMHUYECKHE MPOLECChl: METOAMYECKUE YKa3aHusi K
nabopaTtopHoi paboTe MO AUCHUIUIMHE «XUMHs» ISl OOydYaroIIMXCs IO BCEM HaIpaBICHUSM
HOATOTOBKH M CHEHUAaNbHOCTSIM BceX (opm obOyuenuss / O.A. Mumypuna, H.. Poamonosa;
MarnuTtoropckuii roc. Texuudeckuii yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. W
Hocoga, 2017. — 13 c. — TekcT : HermocpeICTBEHHBIH.

r) [Iporpammuoe o6ecneuenue u UHTepHeT-pecypeni:

IIporpamMHoe o6ecnieueHne

HaummMeHnoBaHue .
o Ne norosopa Cpok neicTBus JIULICH3UU

MS Windows 7
Professional(mns  |[1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (mst  [[1-757-17 o1 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 |, 135 1 17.09.2007 Geccpouro
Professional
FAR Manager CBOOOJTHO pacpoCTpaHsIEMOe 0OECCPOYHO

IIpodeccuonanbHble 6a3bl JAHHBIX M HH(POPMAIMOHHBIE CIPABOYHBIE CHCTEMbI
HasBsanue kypca CchpUIKa

DnekTpoHHas 0a3a MepUOAUYECKUX u3maaHuil East
View Information Services, OO0 «11BUCy
HanvonanbHas WH(POPMAIIMOHHO-aHATUTUIECKAs
cucrema —  Poccmiickuii  mamexc  nHayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PYHI)
ITouckoBass cucrema Axagemus Google (Google
Scholar)
Nudopmarnmonnas cuctema - EqmHoe okHO 1ocTyma K
HH(GOPMAIMOHHBIM pecypcam

https://dlib.eastview.com/

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

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

DenepanbHOE roCylapCTBEHHOE OIOJIKETHOE

yUpexKICHHUE «DenepanbHbIi unctutyT|URL: http://www1.fips.ru/
POMBIIIJIEHHON COOCTBEHHOCTH

Poccutickas Tocynapcrsennas OubmmoTeKa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

OnexTpoHHble pecypesl 6udanorexku MI'TY um. I'.H. http://magtu.ru:8085/marcweb2/Default.asp
HocoBa ' '

9 Marepua/jibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIHMHbI (MOTYJIs1)

MaTepI/IaJIBHO-TCXHI/I‘-IeCKOG obecrieueHue JUCIMITIIIMHBI BKIIFOYACT:



YdeOHblE ayTuTOpUM ISl TIPOBEACHUS 3aHATUH JIGKIIMOHHOTO THma. OCHAaIIeHue:
MynbTUMeIUHHBIE CPEICTBA XPAHCHHUS, ITEPEIauH U MPEACTaBICHHS HHPOPMAIIHH.

VYdeOHblE ayIuTOpHM JJIS TPOBEIACHHS JIA0OPATOPHBIX 3aHATUH, TPYIIOBBIX U
WHIUBUYAIbHBIX KOHCYJIBTAIlMM, TEKYHIIEr0 KOHTPOJIS W IMPOMEKYTOUHOW aTTECTAI[WH.
OcHamienne: O0OpymoBaHHE ISl BBIOJHEHHS JAa0OpaTOPHBIX pabOT, XMMHYECKas TOCyna,
peakTuBbI, Harisiabpie MaTepralibl: TA0IHIIbI, CXEMBI, TUIAKATHI.

[Momenienus i caMoCTOsATeNIbHON padoThl o0yuatorumxcs. OcHarnienue: [lepcoHanbHbIe
kommbioTepsl ¢ makerom MS Office, BoixogoM B MHTEpHET M C JOCTYIOM B DJIEKTPOHHYIO
UH(POPMAIIMOHHO-00Pa30BaTEIBHYIO CPEly YHUBEPCUTETA.

IMomerenust Uit  XpaHeHHUS W OPOPHIAKTHYECKOrO OOCTy)KMBaHUS  ydeOHOro
obopynoBanusi. OcHamienue: Cremtaxu, ceddbl Ui XpaHEHUS y4eOHOro 00OpYyJIOBaHUS.
HNucTpyMeHTHI 171 peMOHTa JIa00paTOPHOTO 00OPYIOBAHHS.



MNPUJIO)KEHMUE 1
6. YueOHO-MeTOAMUYeCKOe o0ecnieueHre CaMOCTOATeIbHOI padoThl 00yUYaloIINXCH

CamMocTosTenpHass paboTra OOydarOmUXCsl TOApa3IeseTCsl Ha ayJIuTOPHYIO, KOTOpas
IPOUCXOIUT Kak BO BpeMs J1a0OpaTOPHBIX 3aHATHH, TaK M Ha IUIAHOBBIX KOHCYJIbTAIlMSAX, M Ha
BHEAYIUTOPHYIO, MPOMCXOJSAIIYI0 BO BPEMsS IOJITOTOBKH CTYJACHTAMH OTYETOB IO JIAOOPATOPHBIM
3aHATHUSAM U BBIITIOJIHCHUS JOMAIIIHUX 3a,[[aHHﬁ.

AynuTopHas  caMOCTOsATEJIbHas paboTa OOYYAMOIIMXCS  MPEAIoyiaracT  IMPOXOXKICHUE
TGCTI/IpOBaHI/ISI 110 Ka)KI[OMy pa:meny JUCHUIIIINHBI. TGCTBI BKJIFOYAKOT TCOPCTI/I‘IGCKI/IG nu HpaKTI/I‘-IeCKI/Ie
3aJlaHusA, OTBEThl Ha KOTOpBIE TPEOYIOT TIYOOKOrO MOHUMAaHHUS HM3YYEHHOTO MaTepuana. TecTsl
MOCTPOCHBI €MHOOOPA3HO: K KaXJIOMYy BONPOCY MpEIJiaraeTcsi 4eThlpe BapuaHTa OTBETOB, CPEIU
KOTOPBIX OJWH WM HECKOJBKO MpaBWIbHBIX. OO0paOOoTKa pe3yJbTaTOB OCYIISCTBISACTCS ITyTEM
COIIOCTABJICHHUA HOHY‘-IGHHBIX pCSYHBTaTOB C 3TAJIOHHBIMH U HpOTeKaeT OYCHb GBICTpO. MaKCI/IMaJIBHOG
KOJIMYECTBO OAJTOB B Kax10i Teme Kypca — 10.

BapuaHThl TeMAaTHYeCKHX TECTOBBIX 3aIaHUI I TEKYIIEr0o KOHTPOJIs
XuMHyecKasi TEPMOJAMHAMMKA

B Tecrax mo teme «XuMudecKas TEPMOAMHAMHKAY: TIEPBBIE HIECTh 3aaHUI OICHUBAIOTCS B
0,5 6amna, cenpbMoe — B 1 0ail1, a BOCEMOE, IEBITOE U NECITOE 3a0aHusd — B 2 Oaua.

Tect Ne 1

=

I[Ipu paccMOTpEHNU XUMHUYECKON PEaKINU cucmema O3HAYaeT:

a) MCXOJHBIC peareHThI

0) NPOAYKTHl XUMHUYECKON pEeaKIUU

B) PEaKLMOHHBINA cOCy]l

T') HMCXOJHBIE pEareHThl U MPOIYKTHI peaKIuu

2. TlepBblif 3aK0H (MepBOe HaYaJI0) TEPMOJIMHAMUKHA MAaTEMAaTHUYECKU 3aIIUChIBACTCA TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
6) K=R/Na r) AU= Q-W

3. B sK30TepMuUecKoil peakiym:
a) SHTAJIBIIUS PEAKIIMOHHOW cucTeMbl oBbiaercsa (AH > 0)
0) TermoBoii 3¢ ekt peakuuu otpunareicH (Q< 0)
B) SHTAJIBIIUS pEaKIMOHHON crcTeMbl yMeHbInaeTcst (AH< 0)
T') AaBJICHUE PEAKIIMOHHOMN CHCTEMBI MOBBIIIIACTCS

4. CraHgapTHbIE TEIUIOBBIE AP PEKTH MPUHATO 0003HAYATE!

a) AUcr B) Q 101,37
0) AH®298 r) AHcr
5. Kakue u3 npuBeIeHHBIX pPEaKIIHil IBISIOTCS HIO0TEPMHUUYCCKUMU?
a) 1/2 N2+ 3/2 Ho= NHj3 , AH = — 46 K/Ixx/monb
0) H2+4/2 02=H20, AH = —242 K]I/Mo11b
B) 1/2 N2+ 1/2 O2=NO , AH = 90 K]I>x/mM01b
r) 1/2Hx+ 1/2 1=HI, AH = 26 K]I»/M0J1b

6. Kakas u3 HanmumcaHHBIX HMXKE PEAKIMH OTBEYaeT TEIUIOTEe O0pa3oBaHMs okcuia azora ( || ) B
CTaH/JapPTHBIX YCIOBHAX?

a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 O2 = NO

6) N+ 1/202=NO r) NHz3+5/202=2NO+3H:0
7. Tlpu BocctanoBnenuu 16r okcuna meau( || ) Mo peakuu :

CuO ) + C pagun) = CU ) + CO (1), mormotusnoch 22 k/[k TEMIOTHL.

DHranbnus 00pa3oBaHus OKCUAA Meu ( || ) paBHa:



a) 110 B)220,5

6) -200,5 r)735
8. Hust peakiuu NiO ) + C (pagur) = Ni o + CO (. Onpenenure BO3MOXHOE HampaBiCHUE
CaMOIIPOMU3BOJIBHOTO TEUEHUS PEAKIMK IIPHU CTAaHIAPTHBIX YCIOBUSX U pu Temnepatype 627°C.

BemiectBo AH®2908 (KJIx/MOJIB) S°e8 (x/Monb*K)
NiO ¢ —239,7 38

C (rpacur) 0 5,74
Ni ) 0 29,9

CO o -110,5 197,4

B otBere ykaxkute 3HaueHHs dHepruu ['mOOCa MpM CTAaHAAPTHBIX YCIOBHSIX, IPH TEMIIEpaType
627°C u temmepaTypy Hadaja peakluu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTCs SHTPOIHS NIPU PA3IIOKEHUN KapOOHATa KaJIbIUs?
a) YBEITMUNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HAI0
10. Maunas peakiust: 2KCIO3 (tg) —2KCl (18)+30: (1), AH<O M03eT caMOIPOHU3BOIBHO MPOTEKATH
a) B IPSIMOM HAIPaBICHUU B) HE MOXET MPOTEKATh
0) B 00paTHOM HaIpaBJIEHUU T') HE 3HAI0

XuMHu4Yeckass KHHETHKA

B tecrax mo teme «XwWMHUecKas KHHETHKA»: IEPBOE, BTOPOE, TPEThE, UETBEPTOE U IISATOEC
3agaHusa oneHuBaroTca B 0,5 Oamia; miecroe, ceAbMO€E, BOCbMOE, AEBSITOE U JecsiToe — B 1 Oami, a
OJWHHAJIaTOEe — B 2,5 Gajia.

Tect Ne 1

1. Paznen XuMuU, U3y4aromnuii CKOPOCTH M MEXaHU3MbI XHMUYECKHIX PEaKIfii, Ha3bIBACTCS
a) XUMHU4ecKasi TepMOJIMHAMUKA
0) TepMOXUMHUS
B) XMMHUYECKas KHHETUKA
2. CKOpOCTh XMMHYECKOUN peaKIuu — 370 ...
a) BpeMmsl, 32 KOTOPOE MOJHOCTBIO PACXOIyeTCsl OJJHO U3 UCXOTHBIX BEIIECTB
0) U3MEHEHHE KOJIMYECTBA BEIIECTBA PEAareHTOB (MU MIPOYKTOB) PEAKIIMU B €IMHUILY BDEMECHHU B
enuunIEe o0beMa
B) KOJIMYECTBO BELIECTBA MPOAYKTOB PEAKIIMU K MOMEHTY OKOHYaHUS peaKIuu
3. B kakux enuHHIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKOM peakiun?
a) Momb ;1 ‘¢t
0) Oe3pa3MepHas BETUIHHA
B) MOJIB? C
4. Ot kakux (paKTOpOB 3aBUCUT CKOPOCTh XMMHUECKHUX PEAKIHii?
a) OT IPUPOBI pearupyroIIuX BELIECTB
0) OT TeMIepaTypsl
B) OT 00beéMa peakIIMOHHOI0 coCya
5. CocrosiHre XMMHYECKOTO PABHOBECHS OOPATUMBIX MPOIIECCOB KOJNYECTBEHHO XapaKTEPU3yeTCs . ..
a) paBHOBECHBIMHU KOHIICHTPAIUSIMU MPOJTYKTOB PEAKIIUU
0) SHeprueil akTMBU3aIUN
B) KOHCTaHTOM paBHOBECHS
6. Kaxk 3ammceiBaetcs Beipakenne 11t ckopocT peakiuu 4 NO ¢y + 6 HO =4 NH3 () + 5 02 ()
a) V=Kk[NOJ*[H:0] 6) V=Kk[NH;][O2] B)V =k[NO]*[H.0]°
7. Kak 3anmmiercst BeIpakeHUe Ui KOHCTAHTHI paBHOBecus peakuun A + 2 B = C +D?



a) Kp = [C][D] / [A][B]?
6) Ke = [C][D] / [A][B]
8) K = [A][B] %/ [C][D]
8. Kakoii 0Tpe30K Ha AMarpaMMe MOKa3bIBAET 3HAYEHHE TEIIOBOrO (P deKTa peaKkiyuu?
a) l E %

W VRN
/

XOJI peaKInu

A
1

A

v

9. UYt0 MOXHO CKa3aTh O PEAKINH, N300pKEHHON Ha THarpaMMe K Bompocy 87

a) 9K30TepMUYIECcKas peakuus

0) SHIOTEpMHUYECKAsT PEAKIIUS

B) peakiysi ONMCHIBAET COCTOSIHUE PAaBHOBECHUS
10. PaBroBecue peakmuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMellaeTcs BIEBO.

a) P OHM)KCHUH TEMIIEPaTyPhl

0) 1pu MOBBILIEHUN TEMIIEPATYPHI

B) IIPH MTOBBIIICHUY JIABICHUS
11. ins peakumu Cu) + 2 H 2 ) = CH 4 () mpu HEKOTOpO# TemnepaType KOHCTaHTa PaBHOBECHs paBHA
0,8. PaBHOBEeCHast KOHIIEHTpAITUS BOOpoAa paBHa 1,2 Mob/11. BeraucauTe HCXOAHYIO KOHIIEHTPAIUIO
BOJIOPO/JIA.

a) 1,2

0) 3,5

B) 5,0

PacTBOpBI

B Tecrax mo Teme «PacTBOphl»: mepBoe 3amaHuWe OLCHHWBAETCs B 1 Oai; BTOpoe, TPEThE,
4eTBEpPTOE, MATOE U IIeCTOE 3aanus - B 1,5 Oanna; cepMoe, BOCBMOE, IEBATOE U JIECSITOE — B
0,5 6amna.

Tect Nel

1. Ins ypaBaenust peakiuu Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YpaBHEHHE 3aIUIIETCS B BUE
1) 2K* + SO4*~ = K3S04
2) Cu?" +S04> + 2K* + 20H™ = Cu(OH)24 + K2S04
3) CuSO4+ 20H- = Cu(OH)2d + SO~
4) Cu? +20H = Cu(OH)¢
2. Macca (B r) xsmopuna Hatpus B 300 mut 0,2 M pacTBOpa paBHa

1)0,8 2) 351 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO4 paBHO
n1 2)2 3)11 4) 13

4. JIns momaBienus runpoinsa xjaopuaa xpoma (I1I) cienyer
1) 100aBUTH CONIAHYIO KUCIIOTY
2) 100aBHTH IIECIOYb
3) pa30aBUTH pacTBOP BOIOM
4) TMOBBICHTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpE, MPUTOTOBIICHHBIM M3 THUAPOCYIb(paTa KaIbIUs H BOJBI, CyMMa



KO2()PUITMEHTOB B ypaBHEHUH HEOOpATUMOMN AUCCOIMAIIMN PAaCTBOPEHHOTO BEIIECTBA — ATO
1)3 2)4 3)5 4) 6
6. PactBOpuMOCTh OKcanmata cepebpa pasha 3,27-107 r/ 100r H20. Omnpenpenure Tpou3BeneHHE
pactBopumocT Ag2C204
1)51072  2)1,16:10® 3)10,7-10°¢ 4)2,31-10°8
7. MaccoBast 107151 paCTBOPEHHOTO BEIIECTBA — 3TO OTHOIIEHUE
1) Mmaccsl BemiecTBa K Macce BOJIbI
2) KOJIHMYECTBAa BELIECTBA K 00BEMY BOJIBI
3) Macchl BelIeCTBa K Macce pacTBopa
4) KomMYecTBa BElIECTBA K 00beMy pacTBOpa
8. K c1aObIM 371€KTponuTaM OTHOCUTCH ...
1) ruApOKCHI aMMOHUS
2) THAPOKCH] KaJus
3) XJIOpUI KaubLusl
4) MapraHIoBas KUCIIOTa
9. W3BecTHO, YTO BOJHBIE PACTBOPbl MHOTHX COJIEH MOTI'YT MMETh IIEJIOYHYIO MJIM KHUCIIYIO Cpeny.
IIprunHOM 3TOTO ABIAETCS ...
1) osnextponu3 coneit
2) IHUCTIPONOPIIMOHMPOBAHUE CONIEH
3) rugpaTHpOBaHHE COJEH
4) THAPONIN3 COJCH
10.3nauenue PH uuctoit Bogs! npu 25°C coctaBnsieT
N1 2)7 3)0 4) 10

I[I/ICHCPCHLIQ CHUCTEMBbI

B Ttecrax mo Teme ((,ZII/ICHepCHI)Ie CUCTEMBI». IICPBOEC, BTOPOC, TPETHE W UYCTBEPTOC 3adaHUA
OLICHUBAIOTCS B 1 68.HJ'I; IATOC M IICCTOC 3aJaHUsA - B 3 Oaa.

Tect Nel

1. Vkaxwure pazmMepsl 4aCTUI] KOJUIOUIHBIX CUCTEM

1) wmenbme 1 HM

2) ©Oonbme 100 HM

3) orl umgo 100 am
2. Kakme wHOHBI CNOCOOHBI BBI3BATH KOATYJSAILHMIO KOJUIOMJA, YAaCTHUILBI KOTOPOTO HWMEIOT
MOJIOKUTENBHBIN 3apsn?

1)  KaTHOHBI

2)  aHHOHBI

3)  TOJApHBIC MOJEKYI
3. g KaKoro 3JEKTPOIUTA IMOPOT KOATYJISIIUHN KOJUIOM/IA C TTOJIOKUTEIFHO 3apsSKCHHON YacTHIICH
JTOJIKEH OBITh HAUMEHBIIIUM?

1)  xjopun Kanus

2) cymbdar Kanus

3) oprodocdar kamus
4.  Munenna 301 UMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI~
KaKOH 3JICKTPOJIUT UTPAET POJIh HOHHOTO CTaOMIM3aTOpa’?

1)  xmopwun xene3a (111)

2) Boma

3)  TUAPOKCHI Kalus
5. TIpu BzaummoneiictBuu 20 mun 0,001H nutpara cBunna (II) ¢ 10 ma 0,02H cynbdara xamus
oOpasyercsi 30ib cynabpara cBunna (ll). K kakomy 35ekTpoay MOMKHBI MEpeMeniaThCsl YaCTHIIBI
JHCTIEpCHOM (pasbl MpH 31eKTpoIn3e?

1) HaXomATCS B COCTOSIHHU TUHAMHYECKOTO PABHOBECHS



2) K Karomy

3) kaHomy
6. B aBe xonObl HanmuTO 10 50 MIT 30715 THAPOKCH A kee3a. [t Toro 4ToOs! BbI3BATh KOATYIISIIMIO
3011 TOTpeboBaIOCh 100aBUTH: B mepByto — 5,3 M 1H pactBopa xiopuna kanus; B 1pyryio — 18,7 miu
0,001H pactBopa docdara HaTpusi. Beraucanute mopor Koaryisiuy Kaxaoro dJEKTPOJIUTA.

OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIE IMPOUECChI
B Tectax mo teme «OKHCIHUTENHLHO-BOCCTAHOBHTEIILHBIE IpouccCCo»: MEPBOC, BTOPOC, TPCTHC,

YeTBEPTOE U MATOE 3a7aHusl onleHuBaroTcs B 0,5 6aia; mectoe — B 1 6awt; ceapmMoe ¥ BOCbMOE — B 2
0aja, a IeBsATOE — B 2,5 0aioB.

Tect Ne 1
1. OkucnuTens — 3TO aTOM, MOJIEKYJa WA UOH, KOTOPBIH ...
1) YBEJIUYMBAET CBOIO CTETICHb OKUCIICHHUS
2) MIPUHUMAET DJICKTPOHBI
3) OTJAeT CBOU DJICKTPOHBI
2. IIporecc BOCCTaHOBJIEHUSI UMEET MECTO B ClIydae, KOrja ...
1) HEUTpabHBIC ATOMBI MPEBPANIAIOTCS B MOJIOKUTEIHLHO-3aPSKEHHBIE HOHBI
2) MOJIOKUTENBHBIN 3apsi/i HOHA YMEHBIIAETCS
3) OTPHUIIATETBHBIN 3apsij] HOHA YBEIMUYUBACTCS
3. U3 npencraBneHHbIx HIKe peakunii Kk OBP nucnponopunoHupoBaHus NpUHAMJIEKUT ...
1) S + 2HNO3 = H,SO4 + 2NO
2) 2H>0, = 2H0 + O2
3) Mg + S = MgS

4. K BOCCTaHOBUTENSIM OTHOCATCH ...
1)  MeTamibl, BOJOPOI, YIICPOI
2)  aKTHBHBIC HEMETAJLIBI
3)  3JeMEHTHI, HaXOAIINECS B CPEIHEH YacTH TIEPUOTHUECKON CHCTEMBI
5. CterneHn OKHUCIIEHUS KUCIOpO/a a) B BOJIE U 0) B MEPOKCHJIE BOJOPOIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—-2;0)t2
3) a)-2;6)-1
6. Ilepmanranar kanus B OBP, npoTekaromux B KUCIIOH cpefie, BOCCTAHABINBAETCSA JO ...
1)  karmona Mn?*
2)  maHraHaT-moHa MnO4>—
3)  okcuma mapranma (1) MnO
7. B peakuuu, mpotekatomieir mo cxeme Cr.Sz3 + KNOz - KoCrOs4 + KoSOs + NO okucienuto
MIOJIBEPTAIOTCS CIICTYIOIIHE HIEMEHTHI ...
1) a3orucepa
2)  cepa u XpoM
3)  Xpom u a3oT
8. Cymma ko3 pHIIMEeHTOB B peakiuu, IpUBeIeHHOH B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3)35
9. CymmMma ko3 durmenron B peakirn KMNnO4 + HCloun, = ... paBHa
1) 30 2) 26 3)35

3J1eRTp0ngu'{ec1me CHUCTECMbI

B Ttecrax mo Teme <<3J'ICKTPOXI/IMI/I‘—IGCKI/I6 CUCTEMBID»: IICPBOC, BTOPOC U IIATOC 3adaHUA
OLCHUBAIOTCS B 1 63.J'IJ'I; TPETHC U YCTBCPTOC 3alaHUA— B 1,5 6anna; meCTOC U CEAbMOC — B 2 Oana.

Tect Nel



1. DJIEKTPOAHBIN MOTEHIUMAT OMPEAEIISIOT MO YPABHEHHUIO ...

1) Hepucra

2) MenneneeBa-Knaneiipona

3) bospivana

4) Appennyca
2. Paccuntaiite DJIC rampBanmdeckoro snementa MQ|IMgSO4||CuSO4Cu mpu cranmapTHBIX
YCIIOBUSX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakue mpoykThl 00pa3yroTcst Ha KaToJIe MPH JIEKTPOIIU3E pacTBOpa HUTpaTa cepedpa?

1) BOJIOPO/I

2) cepedpo

3) a30THas KUCJIOTa

4) KHCIIOPOJT
4. Vkaxkure cyMmmy K03(h(QUIIHEHTOB B ypaBHEHHH 3JIEKTposin3a pactBopa Hutpara meau (I1)

1) 12

2) 11

3) 10

4) 8
5. Kakas W3 TpHBEICHHBIX  OKHCIUTEIHFHO-BOCCTAHOBUTEIFHBIX  PEAKIHUHA  MPOTEKAeT
CaMOTIPOU3BOJILHO B MPSIMOM HaIlpaBICHUHN?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
6. Beruucinre Maccy NWMHKA, TONXYYEHHOTO TIPH D3JEKTPONM3e Cyinb(ara IUHKA, KOTOPBIA
poBoAWIIN B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1-10%

2) 0,05

3) 0,013

4) 6,7-107
7. [IpuBenure cxeMbl DSJIEKTPOIHBIX MPOLECCOB W MOJEKYISIPHOE YpaBHEHUE pEeaKIIUH,

NPOTEKAIOIIEH MPU AJIEKTPOXUMHYECKO KOppo3uH TanbBaHomapsl Zn|Mg B cepHokucion cpene. B
OTBETE YKaXXUTE CyMMY K03()(PULIMEHTOB B MOJIEKYJIIPHOM ypaBHEHUHU.

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

BueaynuropHasi camoctosTenbHasi paboTa 00y4aromMXCsl OCYLIECTBISIETCSI B BUJIE M3YyYCHUS
JUTEpaTyphl IO COOTBETCTBYIOLIEMY pa3zelly ¢ MpopaboTKoil MaTepuasa; oOpMIIEHUS OTYETOB IO
71a60paTOPHBIM pabOTaM U BBIINOJIHEHUS JOMAIIHUX 3a/1aHUH.

BapuaHTbl TeMaTHYECKHX JOMANIHUX 3a/JaHUI VIS BHEAYITUTOPHOM caMOCTOSATEILHOI PadoThI
CTY/ICHTOB 110 TeMaM

Jlomannee 3agague Ne 1
1o TeMe «XUMHYECKasi TEPMOANHAMH KA

B momamHeM 3aaHuu M0 TeMe « XHUMHUYCCKas TEPMOAMHAMUKAY: ITepBast 3aJja4a OlCHUBACTCS B
2,5 6anna; Bropas — B 1,5 6amna; Tpeths — B 1 Ga.



3agauda Nel
Hns peakumu CHs ) + CO2 ) = 2 CO ) + 2 Hz () onpenenuTe BO3MOXKHOE HalpaBieHUE

CaMONPOM3BONBLHOTO TEUEHHs PEAKIIMH TIPH CTAHAAPTHBIX yCIOBUAX U npu Temmeparype T = 927 °C,
€CIIM TEeTUIOBOH 3(PEeKT peakuu 10 3aJaHHOW TeMIepaTypbl HE U3MEHHUTCS. YKAKUTE: a) BBIACIACTCS
WINA TIOTJIOUIAETCSl SHEpPrus B XOJ€ peakuuu; 0) NpUYMHY HANWJAEHHOTNO HW3MEHEHHUS SHTPOIUHU.
Paccunraiite TeMIiepaTypy Hadajla peakLuu.

3agaua Ne2

Beruncnute TemmoBoii s dekt peakmuu: CaCs ) + 2 H2O¢) = Ca(OH)z2 () + C2H2 (1), mONB3ysch
CTaHJAPTHBIMHU TEIUIOTAMU 00pa30BaHUs pearupyroummx BemecTB. CKOIbKO TEIUIOTHI BBIIEIUTCS WU
MOTJIOTHTCS TIpu oOpazoBanuu 2,24 1 CoH,?

3azmaya Ne3

[To TepMOXUMHYECKUM YPaBHEHUSIM PACCUUTANUTE TEIUIOBOM APPEKT peaKIuu:
Hz ) + CO2) = CO () + H2 O(r). TepMoxumuueckne ypaBHEHUS:

a) Ho () + %2 O2 () = H20 (), AH = -241,9 xJIx;

6)2COr) +02(n=2CO2 (1, AH =-566,2 xJIx.

Jlomaninee 3aganue No 2
mo TeMe «XMMHYeCKasd KHHETHKA)

B nomamnem 3amanuu mo teMe «XHMMHUYECKas KHMHETHKay»: MepBas 3ajada oleHuBaercs B 1,5
Oamna; Bropast — B 0,5 Oamnna; TpeTbs, yeTBepTas u msaras — B 1 6ani.

3amaua Nel
Peaknusa mporekaer no ypaBHeHuto: Oz ¢ +2 CO ¢y = 2 CO2 (. HauanpHbie KOHIIEHTpAIT

pearupyromux BemiectB paBHbl: [O2] = 1,2 monp/n, [COJ= 0,8 Monb/a1. Bo ckombko pa3 U3MEHHUTCS
CKOpOCTh MpsiMor peakimu, korga mpopearupyeT 30% CO? Bo ckombko pa3 M3MEHSTCS CKOPOCTH
MPUMOI ¥ 0OpaTHOM peakiuu, €Clii YBETUYHUTh JaBICHHUE B CUCTEME B JIBa pa3a’?
3agauga Ne2
Mpu Temnepatype 40 °C HekoTOpOe KONHMYECTBO BENIECTBA BCTYMAET B PEAKIHIO 3a 20MUH.
Paccuuraiite Bpemsi, IpH KOTOPOM 3TO K€ KOJMYECTBO BEHIECTBA BCTYNUT B PEAKIHUIO MpPH
temmnepatype 200 °C, ecrnu TemmepaTypHbIi KOd(UIMEHT CKOPOCTH peakiuy paseH 2. Bo CKOIBbKO
pa3 UBMEHUTCS TIPU FTOM CKOPOCTh peaKiyu?
3amaua Ne3
Haiinure HauanpHble KOHIEHTPALIMU UCXOJHBIX BEIIECTB U KOHCTAHTY PABHOBECHS PEAKIUU:
Fe (i + H20 ) = FeO () + Ha (1), ecnu paBHOBECHBIE KOHLEHTPALMU PEArMPYIOIINX BELIECTB PABHBI:
[H20]=0,3momb/11, [H2] = 0,4 Mmonb/m.
3aaya Ned
Jns peakumonHout cucteMsl: CO ¢y + H20 ) = CO2 v + Hz (7 HavampHblE KOHUEHTPALMH
paBubl: [H20] = 0,5 monb/n, [CO] = 0,6 monw/n. OnpenenuTte KOHIICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.
3azmaya NeS
Bripaszute uepes3 KOHIIEHTpAIMK PEeareHTOB KOHCTAHThI PABHOBECHS CIIEAYIOIIMX PEeaKIHil:
N2 + 3 Hary) = 2 NH3r), AH = -92,2 xJIx;
CO2r) + C 1) =2 COqr), AH =+160,5 x/]x;
COqy + H2Oy = CO2 (ry + Hary, AH = -41,1 x ] x.
VKaxxute HanpaBlIeHUE CMEIEHUS XUMHUECKOTO PABHOBECHUS 3TUX PEAKLIM: a) MPU NOHWKEHUH
TEMIIEpaTypbl, €CIM JaBJI€HHE IOCTOSHHO, 0) MpH MOBBILIEHUH [aBJICHUs, €CIU TeMIlepaTypa
IIOCTOSIHHA.

Jlomannee 3aganue No 3
no treme «PacTBopb»

B nomammem 3amanum 1o Teme «PacTBopel»: mepBas, BTOpas, TPEThS W TATas 3aaadu
otieHuBaetTcs B 1 Oamn; yerBepTas u mectas — B 0,5 Oara.



3azmaya Nel

B xakom o6beme BobI ciieayeT pactBopuTh 1351 SNCly mist moayuenust 3M pactBopa xjopuia
onoBa (Il) ¢ mmotaOCTRIO P = 1,405 T/MIT?

PaccuuTaiite: a) MaccoByl OO BEIIECTBA B pacTBOpe; ©0) MOJSPHYIO KOHIICHTPAIUIO
SKBUBAJIEHTA; B) MOJISLIBHOCTD; T') TUTP; 1) MOJBHYIO JIOJIO BEILIECTBA B PACTBOPE.

3agaua Ne2

3aKOHYUTE MOJICKYJISIPHBIE M HANUIIUTE COKpallleHHbIE WMOHHBIE YPAaBHEHHUS peakKIMi
B3aMMOJICHCTBUS CIEAYIONINX BEUIECTB:

HBr + NaOH —

AgNO3 + H2S —

MgCl2 + KOH —

CaF; + HCl —

Sb(OH)3 + H2SOs —

Sb(OH); + NaOH —

3ajaya Ne3

CocTaBbTe 10 /1Ba MOJIEKYJISIPHBIX YPAaBHEHUS PEaKUUN K CIEIYIOIIUM HOHHBIM:

Ba?* + CrO4> — BaCrOy;

NHs* + OH — NHiOH;

ZnS + 2H' —» Zn** + H,S

3agaua Ne4
Beruncnure pH 0,05M pactBopa cepHON KUCITIOTHI.

3agaua Ne5

Kakue u3 cnenyromux coneit noasepratorest ruaponnsy: NazSiOs. Cu(NOs)2. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIPHbIE YpaBHEHHUS TMIpOJH3a COOTBETCTBYMOImUX coyieil. Kakoe 3nauenune pH (<
WIN> 7) IMEIOT pacTBOPHI 3TUX COJIEH?

3amaya Neb

Haiinure nponssenenune pacrBopumoctu PHClz, eciim B 200 Mt Boabl pactBopsiercst 2,17 T aToro
COEJIMHEHUS.

JlomaiHee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE TPOLECChD)

B JOMAIllHEM 3alaHHUU 110 TEMEC ((OKI/ICJII/ITCJ'IBHO-BOCCTaHOBI/ITeHbHLIe HpOI.[GCCBI»Z HepBa;{
3a/1aua orieHuBaeTcs B 1,5 6amna; BTopas — B 2,5 6aia; TpeThs — B 1 Gai.

3amaua Nel
[Mon6eputre k03(pPUIMEHTHI B ypaBHEHHSIX OKHUCIMTEIbHO-BOCCTAHOBHTEIBHBIX pPEaKIUH.

VYKaxuTe TUI KaXI0i peakivu.

Paccuuraiite SIEKTPOABMXKYIIYIO CHIY W ONPENEIUTE HaIMpaBiICHUE CaMOIPOU3BOJIBHOIO
NPOTEKAHMs IEPBOM PEaKIUM IPHU CTAHAAPTHBIX YCIOBHUAX, WMCIOJB3YS 3HAYEHHS OKHCIIUTEIBHO-
BOCCTAHOBUTEIHHBIX ITOTCHIIUAJIOB:

HJ + HsPOs — J2 + H3PO3 + H20

HNO,; — HNO3 + NO + H,O

H[AuCls] + H202, + NaOH — Au + NaCl + 02 + HxO

NH;ReO4 + H2 — Re + NHsz + HO

KBrO — Oz + KBr

3amaua Ne2

COCTaBBTe YpaBHCHUS OKUCIIUTECIIBHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ:

KMnO4 + NaNO,; + H,O —

NaCrO; + H,O2 + NaOH —

Bi(OH); + NaxS;0s8 + NaOH —

BiO3 + C —



Mg + HNO3 (pass) —

3ajmaya Ne3

Hanbl nBe okuciutenbHO-BoccTaHoBuTeNnbHBIE mapbl: KNO2, KNOs; u Pb(NO3)2, PbO..
[Tone3ysick TabnuIlel CTaHTAPTHBIX OKUCIHTEIHLHO-BOCCTAHOBUTEIBHBIX TOTEHIIHAIOB, COCTABHTE
ypaBHEHHE BO3MOXHOM peakmuu B ykazaHHou cpeae (HNOs). Paccuuraiite 3HadeHme
BJIEKTPOJBHKYIIEH CHIIBI PEAKIUU.

JlomanrHee 3aganne Ne 5
1o TeMe «JIeKTPOXUMHYECKHE CUCTEMbD»

B nomamrneM 3agaHuu 1o TemMe «DJICKTPOXUMUYECKHE CUCTEMBI»: TIepBas 3a7ava OlEHUBACTCS B
1 Gamn; BTOpas — B 1,5 6amna; TpeThs — B 2,5 Oanna.

3amaga Nel
CocTaBbTe DIIGKTPOHHO-HOHHBIE YpPaBHEHUS JJCKTPOAHBIX TMPOIECCOB M  MOJEKYIIpHOE

ypaBHEHHE TOKOOOpa3yolleld peakiuu, HpOoTeKarolleld Mpu padoTe TraabBaHUYECKOI'O 3JIEMEHTA
Co/Co(NOs3). // AI(NO3z)3/Al. Paccuntaiite DJIC (E) ranpBaHHYECKOrO 3JIEMEHTA MPH CTAHAAPTHBIX
YCIIOBUSIX.

[IpuHsIB MOTEHIMAN aHOJa PAaBHBIM CTaHAAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB MeTaysla B KaTOJHOM pacTtBope, mnpu Kotopod OJIC ranbpBaHHYECKOTO JJIEMEHTa
ymenblutcs Ha 0,02B.

3asaya No2

[IpuBeaute cxeMbl SIEKTPOAHBIX TPOIECCOB M MOJEKYIApPHBbIE YPaBHEHHS pPEaKIIHiA,
NPOTEKAIOIINX TP JIEKTPOXUMHUYECKON Kopposuu ransBanomnapsl Co/Ni: a) B kucnoii cpeze; 0) BO
BJIa)KHOM BO3/1yXe.

Onpenenure yObUIb MAacChl aHOJA MPHU KOPPO3WU B KUCIOM cpene 3a 20 MHH, €ClU CKOPOCTh
koppo3uu cocraBuia 0,01 r/u.

3amauga Ne3

CocTaBbTe HJIEKTPOHHO-MOHHBIE YpPaBHEHHs SJIEKTPOAHBIX MPOIECCOB (aHOA HMHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIIUH, TPOUCXOISIIEH MTPH AIEKTPOIIH3E:

a) pacmaBa NaOH;

0) pactBopa CoSOs,

Bbruucnure ¢akTHueckoe KOJUYECTBO MeTallla, IMOJydeHHOTO Ha KaTofe NpHU DIIEKTPOJIN3e
Co(NO3)2, eciu 37eKTpOIA3 MPOBOAWIM B TeueHun 1 4. Brixon Meraiia mo Toky coctaBui 85%.

YKaKuTe BO3MOXHBIC TPHYMNHBI YMEHBIIICHHUS BBIX0/1a METaJIa TI0 CPABHEHHIO C PACUCTHBIM.

KoHTpoJibHbIE BONPOCHI 10 TeMaM
KonTposibHbIe BOPOCHI 10 TeMe «XMMU4YeCKasi TEPMOJIMHAMHUKA

OCHOBBI XUMUYECKOH TEPMOAMHAMUKH: TIOHSTHE CUCTEMBI, BUIBI CHCTEM.
TepmonuHamMuyecKke napaMeTpbl U PYHKIUU COCTOSTHUS CUCTEMBI.

Buytpennss sueprus. Pabora. Temora.

[lepBblii 3aKOH TEPMOJUHAMUKH (BBIBOJ).

OHTaNbNUs Kak (GYHKIUS COCTOSHUS CUCTEMbI. DHTAJIbINA 00Pa30BaHus BELECTBA.
TemnoBoit 3¢ddexr xumuyeckor peakiuu. DakTOpbl, BIUSAIOMIME HA TEIUIOBOM 3¢ ¢eKT
XMUMHUYECKON peakluu.

7.  Tepmoxumus. 3axoH ['ecca.

8. Cnenctsus u3 3akoHa ['ecca.

9.  DHrpomnus Kak GyHKIUS COCTOSHUS CHCTEMBI.

10. Bropoii 3aK0H TEPMOIUHAMHUKH.

11. Tperuii 3aK0H TEPMOIUHAMUKH.

12. DOmueprus ['u66ca.

13. HamnpasieHne caMONpOU3BOIBHOTO MPOTEKAHUS XUMHUUECKUX PEAKITHHA.

SOk whPE

KOHTpOJILHBIe BOIIPOCHI IO TEME «XHMHYEeCKasd KHHETHKA



Xumnueckasi KUHETHKa. CKOPOCTh XMMUYECKON pEeaKIIuu U METOJIbI €€ PEeryIupOBaHUsI.
Brnusinue KOHIIEHTpaIMKi Ha CKOPOCTh XUMHUYECKOM peakluu (3aKOH JAeHCTBYIOIIUX Macc).
Brnusitaue TemmepaTtypsl Ha CKOpOCTh XUMU4eckoid peakiuu. [Ipasuno Baut — [N'odda.
Teopusi akTUBHBIX CTOJIKHOBEHUN AppeHuyca.

DHeprus akTuBaluu. YpaBHeHUE AppeHuyca.

Teopust mepexoHOro KOMITIEKCa. DHepreTuyecKkas Auarpamma.

KpuBas MakcBeimna — boibliMana. DHepreTHUecKuii bapbep.

Karanutuueckue CUCTEMBI.

Binsanne xatanusaropa Ha CKOPOCTb XMMHYECKOM pEeaKIUu.

0. T'oMoOreHHBIN U TE€TEPOrCHHBIA KaTaIN3.

11. KonebaTenbHble peakiuu.

12. Xumwnueckoe paBHOBecHe. OOpaTUMBbIC M HEOOPATHUMbIC PEAKIIUH.

13. KoHcTaHTa XUMHYECKOTO PaBHOBECHSI.

14. Cwmemenne xummuueckoro paBoBecus. [Ipuniun Jle—Illatennbe.

15. BrusaHMe KOHIICHTPALMH, JABJICHUS U TEMIIEPATYPHI.

16. ®da3oBbIe paBHOBECHS.

17. ®a3oBble gUarpaMmsl 1J1si OAHOKOMITIOHEHTHBIX CUCTEM.

BOoo~NoOR~WNE

KOHTpOJ’lebIe BOIIPOCHI IO TEME «PaCTBOPBI»

1.  Tlonstue pactBopa. PacTBopumocTs BeuiecTBa. PactBopumocTs rasa.
2.  PactBoprl. CrnocoObl BbIpak€HHMsI KOHIIEHTpAallUM pacTBOPOB (MaccoBas MO, MOJISpHas
KOHLCHTpAaUus, MOJIApHasd KOHOCHTpalrd SKBUBAJICHTA, MOJIbHAA O0JIA, TI/ITp).

3. KonnuratusHble cBOMCTBa pacTBOpoB. MneanbHblil pacTBOD.

4.  3axonsl Payns: | (Tonomerpuueckuit) u |l (30yinockonuueckuii 1 KpUOCKOITUYECKUH).

5. Ocmoc. OcmoTHueckoe aasneHue. Cxema 0CMOMETpA.

6. KucioTHO-OCHOBHBIE B3aMOILEHCTBHS BEIIECTB.

7. HonHas Teopus KUCIOT U OCHOBaHUM AppeHuyca. OCHOBHBIC NMOHSATHS U IOJIO)KEHUS TEOPUHU
Appenunyca.

8.  Juccommanus KHUCJIOT, OCHOBAaHMM M COJEeH € TOYKM 3pEHUST HMOHHOM TeopuH AppeHHyca
(mpumepsr).

9.  Crenens nucconuanuu. CUIIbHBIE U cIa0ble JIEKTPOJIUTHI.

10. Huccormmarus ciaadbIx 37eKTpouToB. KOHCTaHTa quccoIumanuu.

11. 3axon paszbaBnenus OcTBajibia.

12. Peakiuu MOHHOTO OOMEHA MEXIY AJIEKTPOJUTAMHU (Ha MpUMepe peakiuii oopa3zoBaHus ci1aboro
AJIEKTPOJINTA, OCAJKA U raza).

13. IIpousBeneHue pacTBOPUMOCTH.

14. HonHoe npousBeaeHue BOAbL. BoIOpOAHBII U TMAPOKCUIIBHBIN ITOKa3aTENu.

15. Tmaponus coseit. Tumbl rugpoarsa comei.

16. KonuyecTBeHHBIE XapaKTEPUCTUKU MPOIIecca THAPOIIH3a.

17. ®akTopsl, BIUSAIONIME HA MPOIIECC THAPOIIH3A.

KonTpoJbHbie Bonpocskl 0 TeMe «/licnepcHbie CHCTEMbD)

I'ereporennsie cmecu. /lucnepcHble CUCTEMBI.

Hucnepcuocts. Kimaccudukarmm 1MCepCcHbIX CUCTEM.
Konnounausie pactBopsl. JInopuibHbie 1 THO0()OOHBIE KOITOUIBI.
CrniocoOblI 1osTydeHus: KOJUTOUIHBIX PACTBOPOB.

CrpoeHne KOJIOUIHBIX YaCTHL.

[IpaBuno ®asuca — [leckosa.

YcToiunBOCTh KOJUIOMIHBIX cucTeM. CTaOUIN3aTOPHI.
Koarymsiiust nuo@uiibHbIX U T10(GOOHBIX KOJIOUIOB.
CenumeHTanus KOJIJIOUIOB.

LCoNoOA~AWNE



10.
11.
12.
13.

N~ LNE

arONOE

Koarynsauus KoJuIOuaHBIX paCTBOPOB 3IEKTPOIUTAMH.
[Mpasuo llyneie — [Napau. Koarynmupyrorasi crtocoOHOCTb.
OnTHueckre CBONCTBA KOJIJIOUIHBIX PACTBOPOB.
DNeKTpUYECKHe CBOMCTBA KOJIJIOUHBIX paCTBOPOB.

KonTposbHbie Bonnpockl 10 TeMe «OKHCJINTENbHO-BOCCTAHOBUTEIbHbIE
Npouecch»

OCHOBHbBIE TIOHATHSI TEOPHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMH.
OKHUCIIUTEIHLHO-BOCCTAHOBUTEIBHEIE CBOMCTBA BCIICCTB.

Baxxuelinme oKMCIUTEIN U BOCCTAHOBUTEIIN.

Turbl OKUCIUTENTEHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TPUMEPHI).
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIN IOTEHLINA.

VYpasuenue HepHcra.

CocraBiieHHE OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUIA.
HaHpaBHCHHe OKHUCJIHNTCIIbHO-BOCCTAHOBHUTCIIBHBIX peaKum”I.

KOHTpOJ’IbHI)Ie BOIIPOCHI IO TEME «3.11eKTp0ngnqecKne CUCTEMbID»

DIeKTpOXUMHUYEeCKre cucTeMbl. Kinaccupukamus 3J1IeKTpOXUMUYECKUX TIPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, TPOTEKAIOIINE Ha TPAHULIE Pa3/iesa «MEeTall — PacTBOP».
lanpBanmyeckuii anement Jlanmaisg — Skoou.

DIIEKTPOABUKYILAS CUJIA TAIIbBAHUYECKOTO JIEMEHTA.

M3MepeHne 5IIEKTPOAHBIX MMOTEHIMANOB. P CTaHOAPTHBIX SJEKTPOJIHBIX IMOTEHIUMAJIOB.

CBOI/ICTBa MCTAJUIOB B COOTBETCTBUH C UX IOJIOKCHUCM B pAAY HaHpH)KeHHH

6.  YpaBuenume HepHcra.

7.  DAeKTpoiu3 pacIjiaBoB U pacTBOPOB. KaTomHbIe 1 aHOIHBIE MPOIIECCHI.
8. O06benuHeHHbIN 3akoH Papanes. Beixoma mo Toky.

9.  Koppo3sus metamioB. Knaccudukanus KOppo3UOHHBIX TPOIECCOB.

10. Xwumwuyeckast KOPpPO3Hs.

11. DnexTpoxuMuyeckas KOppo3us. AHOJHOE OKHUCICHHE MeTallla M KAaTOAHOE BOCCTAHOBJIICHHE
OKHCITUTES.

12. Tlpumepsl KOppO3UH B KUCIOH cpeie M aTMOCPEPHOI KOPPO3HH.

13. CxopocTb KOppO3HH.

14. 3ammra METaJJIOB OT KOPPO3HUHU.

15. 3ammTHBIC TOKPBITHS.

16. DAEKTPOXMMHYECKUE CIIOCOOBI 3alIUTHI OT KOPPO3HH METAJIOB.

17. Xumuueckue UCTOYHUKHU TOKa. ['albBaHUYECKUIN 3IIEMEHT.

18. XumHueckue UCTOYHUKH TOKA. AKKYMYJISTOPHI.

19.

XuMHU4YecKre HCTOYHUKH TOKa. TOIIMBHEBIE 3JIEMEHTEI.



INPUJIO’)KEHUE 2

7. OuneHOYHBIE CPeICTBA ISl IPOBeIeHUsI IPOMEKYTOUYHOM aTTeCTALIUH
[IpomexxyrouHass — aTTecTanuss UMEET  LENbI0  ONPENeNIUTh  CTENEHb  JOCTH)KEHUS
3aIJIaHUPOBAHHBIX PE3Y/IbTATOB OOYUSHHS 110 IUCIUILIMHE 32 ONPEICTICHHBINA TIEPHUO 00yUeHHUS.

a) Ilnanupyemble pe3yJbTaTbl O0y4YeHUSI U OLEHOYHbIE CpeACTBA /sl TPOBeIeHHS
MPOMEKYTOYHOM aTTeCTALMHU:



CtpyKTypHBIH
AIIEMEHT
KOMIETEHINH

IInaHupyemMsle pe3yabTaTsl
o0y4eHUs

OneHouHble cpescTBa

OIIK-4

TOTOBHOCTBIO COYCTATh TCOPHIO U IMMPAKTUKY JJIA pCIICHUA WHXCHCPHBIX 3aJ1a4

3HaTh

- OCHOBHBIE XMMHYECKHE ITOHITHI,
ITOJIOKEHHS U 3aKOHBI;

- COBPEMCHHEIC HaIpaBJICHUS
Pa3BUTHS HAYYHBIX TCOPHIA;

- METOIBI  TEOPETUYCCKOTO H
IKCIIEPUMEHTAIILHOTO UCCIIEI0BAHUS
B 00J1aCTH XUMHUH

Ilepeuensy meopemuueckux 60npocoe K IK3ameny:
1. OCHOBBI XMMHYECKOM TEPMOJMHAMUKH: CUCTEMA, TEPMOJMHAMUYECKHE IapaMeTphl
CUCTEMBbI, PYHKIIUN COCTOSIHUS CUCTEMBI. [IepBbIif 3aKOH TEpMOINHAMUKY.
2 DHepreTuka XMMHUYECKUX IPOLIECCOB.
3 Onranbnus. 3akoH I'ecca U cieAcTBUS U3 HETO.
4 OHTponus. YpaBHeHue bonbiMana. BTopoii u TpeTuit 3aK0OHbI TEPMOAMHAMUKH.
5 Ouneprust [ m06ca. HampaBieHns XMMHUUECKHUX MPOLIECCOB.
6. Xnmuyeckass kuHeTHKa. CKOpOCTh XUMHYecKol peakunu. CpelHss U MCTHHHAs CKOpPOCTU
peakuuu. Kunetnueckas kpupas.
7. CKOpOCTb peakiy U METOJIbI €€ PETYIUPOBAHUS.
8. Bnusaue temnepaTypsl Ha ckopocTh peakiuu. [IpaBuno Baut-I'odda.
9. OHeprus akTuBalUU. AKTUBUPOBAHHBIN KOMIUIEKC. Y paBHEHHE AppeHHyca.

10. KaranmszaTopsl 1 kaTanuTHYECKHE CUCTEMBI. [ OMOTe€HHBIN KaTaaus.

11. Karanu3aTopsl 1 KaTadIUTUYECKNE CUCTEMBI. [ €TepOoreHHbli KaTanus.

12. Xnmuueckoe paBHoBecHe. KOHCTaHTa XUMHUYECKOIO PaBHOBECHS.

13. CMmemenne xumuueckoro pasHosecus. [Ipunnun Jle [larense.

14. PactBopel. CriocoObI BeIpaKeHUsT KOHIIEHTPAIIUH PACTBOPOB.

15. PacTBopbl 31eKkTponuToB. CTENEHh U KOHCTAHTA AJIEKTPOJIUTUYECKON JUCCOLUALMU. 3aKOH

paszbasnenus OcTBanbaA.

16.  Jluccomnmanusi KUCIOT, OCHOBaHUH, cosleil. AM(OTEPHBIE JIEKTPOJIUTHL

17. PactBopumocTs. IlpousBeneHrne pacTBOPUMOCTH. YCIOBHE OOpa3oBaHUS W PACTBOPCHHUS
OCaJIKOB.

18.  Juccommanus Boasl. lonHoe npousBeneHue Bojsl. pH.

19. I'unponus coneit. CTeneHb U KOHCTaHTa T'MIPOJIN3a.

20. Hucniepcubie cucremsl. Knaccudukanus. Jlnodunpabie 1 11M0POOHBIE KOJUTOUIBI.

21. CrpoeHue KOJIJIOUIHBIX YaCTHLl.

22.  Koarymsmus KOJUIOUIHBIX PAaCTBOPOB.

23. OKHUCIUTENTFHO-BOCCTAHOBUTENIbHBIE CBOWCTBA BemlecTB. Kiaccudukanusi OKUCIUTENBHO-

BOCCTAaHOBHUTCIIBHBIX pCaKHHﬁ.




CrpykTypHBIi

[Inanupyemslie pe3ysIbTaThl

3JIEMEHT OneHoyHbIE CpeicTBa
KOMITCTCHITHH 00yHeHms
24. DIIEKTPOXUMUYECKHUE CUCTEMBI. 3aKoHbI Dapaies. DNEKTPOIHBIN MOTEHIIUAI.
25. lNanpBanmyeckuii aement Janmais SkoOu.
26. DIIEKTPOXUMHUYECKHIE CHCTEMBI: JIEKTPOJIN3 PacIUIaBoB. [[puMeHeHue 3IIeKTPOIIH3a.
27. DnexTponan3. AHOAHBIN U KaTOAHBIN MPOIECCHl MPHU IEKTPOIN3e pacTBOPOB. [IpuMeneHue
AIIEKTPOITH3A.
28. Koppo3sus. Buasl koppo3un. CiocoObl 3aIUTH METAIIOB OT KOPPO3HH.
YmeTh - pemiath  pacueTHbIE  3a7aud Ilpumepnvle npakmuyeckue 3a0anusn 011 IK3amena:
MIPUMEHHUTEITEHO K MaTepHaty 1. Hammcatrh SJIEKTpOHHBIC ypaBHEHHUS OJJICKTPOJHBIX IPOIECCOB, YPaBHEHHWE CYMMAapHOM
MIPOTPAMMBIL; TOKOOOpa3ytomeit peakuuu, BeMUCIUTh DJ[C ranpbBaHMUECKOTO 3JIEMEHTA, €CJIM KOHIICHTPAIUH
- IPOTHO3MPOBATH BO3MOYKHOCTB | HOHOB MeTa/uIoB paBHbL: [AI**]=0,001 moms/1, [C0?*]=0,1 Momns/m.
IIPOTEKAHUS CaMOIIPOU3BOJIbHBIX 2. Hanmcath MOHHBIE U MOJIEKYJISIpHbIE YpaBHEeHUs peakimid rugpoinsa coneid: KsPOs; NazSOs;
MIPOIIECCOB B pasnmuunbiX | ZnClo.

XHUMHUYCCKUX CUCTEMAX,
- COUCTAaTh TCOPHUIO U NPAKTUKY IJIsA
pCeICHNA MHKCHCPHLIX 3a/iayd

3. 3aKOHUUTH YpaBHEHHS PEaKIHii, HAKMCAB UX B MOJICKYJIAPHON M HOHHOM (hopmax:
Al(OH)3 + NaOH —, K>CO3 + H2SO4 —, H2S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaneiusa coaepxurcs 478,8 r Ca(OH),. [InotHocTh pacTBopa
1,14 r/mn. Paccumntaiite: ®(Ca(OH)2); Cum; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHHS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

K2Cr07 + FeSO4 + H2SO4 — , KMnOg4 + NaSO3 + H20 —.

6. Hammcatp SJIEKTPOHHBIE YpaBHEHHUS OJIJIEKTPOJHBIX MPOIECCOB, ypaBHEHUE CyMMapHOU
TOKOOOpa3yroleit peakuuu, BorYucIuTh DJ[C ranbBaHMYECKOTrO 3JIEMEHTa, €CJIM KOHIIEHTPAIUH
MIOHOB MeTaIoB paBHbL: [Mn?*]=0,01 moms/m, [Au*]=0,1 Moms/m.

7. 3aKOHYUTH YPaBHECHHSI pEaKIi, HAITMCAB UX B MOJICKYJISIPHOM U HOHHOM (popMax:

NH;OH + HNO3 —, Zn(OH)2 + NaOH—, AIPO4 + NaxSO4 —.

8. HammcaTh ypaBHEHUS peakluii THAPOIN3a B MOJIeKyasipHoM 1 noHHOM Buje: Al2(SOs)s3, KCI,
Na2S0Os.

9. Hammcarb »NEeKTpOHHBIE YpaBHEHHUS OJIIEKTPOJHBIX MPOIECCOB, ypaBHEHHUE CyMMapHOU
TOKOOOpa3yromelt peaknuu, BeIYHCIUTh DJ[C rajmbBaHHUYECKOTO 3JIEMEHTA, €CJIM KOHIICHTPAINH
MIOHOB METAIIOB paBHbI: [ZNn?*]=0,01 mons/m, [Cu*]=1,0 Mons/m.

10. Cynbdat amomunus maccoit 36,4 r pactBopmwiu B 100 T Bojbl. [I10THOCTH MOTy4€HHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO04)3); Cm; Cox; Cm; N(Al2(SO4)3) 1 N (H20); T.

11. Hanucath 3JEKTPOHHBIE YPAaBHEHHUS AJIEKTPOIHBIX IPOIECCOB, YPaBHEHUE CYMMapHOM
TOK0OOpa3yromeit peakuuu, BeIMUCIUTh, DJIC ranpbBaHHUECKOTO JJIEMEHTA, €CJIHM KOHIICHTPAIUH




CrpykTypHBIi
JJIEMEHT

KOMIICTCHIIHN

[Inanupyemslie pe3ysIbTaThl
oOyueHus

OneHoyHbIE CpeicTBa

FIOHOB MeTaIoB paBHEL: [Mn?*]=0,01 moms/m1, [Ag*]=1,0 Moms/m.

12. 3akOHYMTH ypaBHEHHUS PEAKLUi, HATUCAB UX B MOJIEKYJSIPHOM U MOHHOM BUJIE:
MnS + H,SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenennre TEPMOAMHAMUYECKYIO BO3MOXKHOCTD ITpoTeKaHus peakun CaOw) + 2 C) =
= CaCs (x) + COq), AHr = 460 x>k mpu cTaHIApTHBIX yCIOBUAX. PaccunTaiite TeMepatypy Hadaia
peakuuu, ecmu S(Ca0)=38 [Ix/mons'K; S(C)=6 [Ix/mons'K; S(CaCy)= 70 J[x/monsK;
S(CO)=197 dx/mons-K.

14. CocTaBbTe ypaBHEHUS! OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA:
KMnO4 + NaNO; + H2SO4 —, Cr2(SO4)3 + Brz + NaOH —.

15. Onpenenure TEPMOAMHAMHYECKYIO BO3MOXKHOCTB npoTekanus peakimu 2 Cly ¢y + 2 H2O(p
=4 HCly + Oz (), AHr = 115,6 x/I)x mpu cTaHmapTHBIX yCIOBHSX. Paccumraiite TemmepaTypy
Havasa peakuuu, eciau S(Cl2)=223 Jx/monb-K; S(H20)=189 Jxx/monb K; S(HCl)= 187 Ix/momnsK;
S(02)=205 JIx/moab-K.

16. Harucate ypaBHEHHs peakuuii ruaposn3a B MosieKyasipHoM u nonHoM Buze: CrClz, NaNOg,
K2COa.

17. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKLIUII:
K2Cr07 + NaS03 + H2SO4 —, KMnO4 + NaNO2 + H20 —.

18. T'omorenHass peakuusi mporekaeT mo ypaBHeHuro Hx ) + |2 ) = 2 HlIy). Havanenas
KOHIIEHTpanus Bojopoaa 2,1 Momnw/m, moma 1,5 Monb/i1. Bo CKOJIBKO pa3 M3MEHUTCS CKOPOCTh
peakiuu, korja npopearupyet 30% Bogopona?

19. B 640 mn Boasl pactBopuin 160 1 xnopuna xene3a (I1I). [ImoTHOCTH MoMydyeHHOTO pacTBOpa
1,032 r/mi. Paccuwnraiite: o(FeClz); Cwm; Cox; Cm; N(FeCls) u N (H20); T.

20. Onpenenure TEPMOAMHAMHUYECKYI0 BO3MOXKHOCTH MpoTeKaHusi peakuuu CSy o +3 Oxn=
=CO; (n + 2 SO2 (1), AHr = -1075 x/Ix mpu cTaHAapTHBIX ycloBHAX. PaccuuTaiite TemmnepaTtypy
Haudaya peakiuu, eciu S(CS2)=151 x/monb K; S(02)=205 Tx/mons-K; S(CO2)= 213 JIx/Monb-K;
S(S02)=248 JTxx/monb-K.

21. Peakuus uner mo ypaBHeHuto: 2 Hx o) + S» ) = 2 H2Sq). HauvanbhHas xoHueHTpanus
BOJIOpOJa 2 MOJIb/J, cepsl 1,5 Momb/n. OnpenenuTe BO CKOIBKO pa3 U3MEHUTCS] CKOPOCTh PEaKIUH K
MOMEHTY, Korja npopearupyet 0,7 Monb/1 Bogopoaa?

22. Onpenennurte TePMOAMHAMUYECKYIO BOBMOKHOCTB TIPOTEKaHUs peakunu 2 ZNS ) + 3 Oz =
=2 2n0 ) + 2 SO2 (1), AHr = -890 x/[>k npu cTaHAapTHBIX YCJIOBUX. Paccunraiite TemnepaTtypy
Havasa peakuuu, eciu S(ZnS)=58 JIx/monb K; S(02)=205 Ix/mons K; S(ZnO)= 44 JTx/mons K;




CrpykTypHBIi

[Inanupyemslie pe3ysIbTaThl

JIIEMEHT OrneHouHbIE CpeCTBA
o0y4yeHus
KOMIIECTECHITHH
S(S02)=248 JTxx/monb-K.

23. HauanpHble KOHIIEHTPALIMU UCXOAHBIX BemiecTB B peakiuu: 2 SOs ) + Oz ) = 2 SO3 () 011N
paBssl 1,8 Mons/n SOz u 2,4 Momw/m O2. Bo CKOIBKO pa3 M3MEHHUTCS] CKOPOCTh PEaKIHA K MOMEHTY,
koraa npopearupyert 0,8 momnb/n SO2?

24. B pactBope oprtodocdopHoii kucinorsl maccod 1200 r u mmotHocThio 1,153 r/ma
conepxkutcs 312 r HsPO4. Paccunraiite: w(H3PO4); Cv; Cow; Cmy; N(H3PO4) 1 N (H20); T.

Brnanets - HaBBIKAMU IPUMEHEHHS OCHOBHBIX Ilpumepnvie npakmuueckue 3a0anus 01 IK3AMeHA:

XAMUYECKHUX 3aKOHOB B
npodeccruoHaNbHON 1eATeIHbHOCTH,

- MIPAKTHICCKIMH HaBBIKAMH
TEOPETUIECKOTO 31
IKCIIEPUMEHTAIILHOTO HUCCIICIOBAHUS
B 00JIACTH XUMUH

1. dmst peakruu CHa () + CO2 () = 2 CO () + 2 Hz () onpenenute BO3MOXHOE HAINpaBIICHUE
CaMOTIPOM3BOJILHOTO TEUYEHHS PEaKlMU NPU CTAHIAPTHBIX YCIOBHSX W mpu  Temmeparype T
=927°C, ecnm TeroBoi A3QQEKT peaKIMy 10 3aJaHHON TeMIIepaTyphl He H3MEHHUTCA. YKaKHUTe: a)
BBIJICTISICTCS. WJIM TIOTJIONIACTCS] PHEPrUs B XOJ€ peakiuu; 0) MPUYMHY HaWJEHHOTO W3MEHEHUS
sHTponuu. Paccuuraiite TemnepaTypy Hadaja peakiyu.

2. Beipa3ute depe3 KOHIEHTPALMKU PEareéHTOB KOHCTAaHThl PABHOBECHS CIICAYIOIIUX PEaKIIUn
Noey + 3 Hay = 2 NH3), AH = -92,2 xJIx. Ykaxure HalpaBl€HHE CMEIIECHUS XUMUYECKOTO
paBHOBECHS 3TUX PEAKIUU: a) MPU MOHWKCHUH TEMIIEPATYPHI, €CITU JIaBIICHUE TIOCTOSIHHO; 0) mpH
MOBBIIICHUH JABJICHHUs, €CIIU TeMIIepaTypa MOCTOSHHA.

3. CKOJBKO MWIIHIUTPOB 96%-HOTO pacTBOpa CEpHOW KHUCIOTHI C IJIOTHOCTBHIO 1,84 r/mi
noTpeOyeTtcs s npurorosieHus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyronmx cojeit moasepratorcs ruaponusy: NaxSiOs. Cu(NOs).. KBr?
CocTaBbTe HMOHHBIE W MOJIEKYJISIPHBIE ypaBHEHHUS THAPOJU3a COOTBETCTBYIOIIMX colieid. Kakoe
3Hauenue pH (< wim> 7) UMEI0T pacTBOPHI AITUX COJIECH?

5. 3o1b ruapokcHaa Maraus monydeH mytem cmemmuBanus 0,02 1 0,011, pactBopa MgCly u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsija 4acTHUI] TMOTYYCHHOTO 3071 U HAIMIINATE
dbopMyIy €ero MHUIIEIUIHI.

6. PaccunraiiTe 3JIEKTPOABIDKYIIYIO CHIY M ONpEIENIUTe HAIpaBICHUE CaMOIPOU3BOJILHOTO
MPOTEKAaHUsl PEaKIUU TPU CTAHAAPTHBIX YCIOBUAX, HCIONB3yS 3HAYEHHUS OKHCIUTEIHHO-
BOCCTaHOBUTENBHBIX MOoTeHIMamoB HJ + H3POs — Jo + H3PO3z + H20.

7. TlpuBeaute cXeMbI SJEKTPOAHBIX TMPOIECCOB M MOJEKYISPHBbIE YPaBHEHUS PEaKIIHiA,
NPOTEKAIOIINX TP AMEKTPOXUMHUYECKOI Koppo3un ramsBanomnapbl Co/Ni: a) B kucioli cpene; 0) Bo
BIXXHOM Bo3ayxe. Ompenennte yObUTh Macchl aHOAA MPU KOPPO3UU B KUCJOU cpenae 3a 20 MuH,
€CJIM CKOpOCTh Kopposuu coctapmwia 0,01 r/4.

8. CocTaBbTe 2JEKTPOHHO-MOHHBIE YPAaBHEHUS DJIEKTPOIHBIX MPOIECCOB (aHO MHEPTHBIN) U




CrpykTypHBIi
JJIEMEHT

KOMIICTCHIIHN

[Inanupyemslie pe3ysIbTaThl
oOyueHus

OneHoyHbIE CpeicTBa

MOJICKYJISIPHOE YPAaBHCHHE PEAKIIUH, POUCXOISAIICH MpH dekTpoiu3e pactBopa CoSOys,
Beruuciure pakTuyeckoe KOJIUYEeCTBO METAIIA, MIOJIyYEHHOTO Ha KaToIe TP JICKTPOIIU3E
Co(NO3)2, eciu 35IEKTPOIH3 MPOBOAMIM B TeueHuH | 4. Bbixoa Metasa mo Toky coctaBui 85%.
YKaXuTe BO3MOXHBIC TPUUUHBI YMEHBIIIEHUS BBIX0/Ia METaJJIa IO CPABHEHHIO C PACUETHBIM.




0) [lopsinok npoBeieHUs MPOMEKYTOUHON ATTECTAIMH, IOKA3aTeJIM H KPUTEPHH
OLlCHMBAHMUS:

[IpomexxyTouHasi arrecTalysl IO JUCUUIUIMHE «XHUMHS» BKIIOYAET TEOPETUUYECKUE
BOIPOCHI, MTO3BOJISIONINE OIIEHUTh YPOBEHb YCBOCHHS 00YUaIOIIMMUCS 3HAHUM, ¥ IPAKTHUECKUE
3a/laHusl, BBISIBISIIOIINE CTENIEHb COPMUPOBAHHOCTH YMEHUN U BIIaJCHHM, TPOBOAUTCS B popMme
9K3aMeHa.

DK3aMeH O JaHHOW JIUCUHUILIMHE MPOBOJIUTCS B YCTHOW (hopme 1Mo dK3aMeHAIMOHHBIM
OuneTaM, KaXXAbIi M3 KOTOPBIX BKJIOYAET 2 TEOPETUYECKHUX BOIMPOCA U OJHO MPAKTUYECKOE
3a/laHue.

Ilokazamenu u Kpumepuu OYEHUBAHUA IKZAMEHA:

— Ha OICHKY «OTJUYHO» (5 0a/ioB) — OOydYarOMIMICS IEMOHCTPUPYET BBICOKHH YpPOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMaTHYecKoe U TIIyOOKoe 3HaHHe
ydeOHOro Marepuasa, CBOOOJHO BBITIOJHSET MPAKTHUYECKUE 3aJlaHus, CBOOOTHO OIEepUpYyeT
3HAHUAMU, YMCHUSAMU, IPUMCHACT UX B CUTyallUAX MOBBIIIEHHON CII0KHOCTHU.

— Ha OIICHKY «Xopomo» (4 Oamma) — oOydaroIMACs ITEMOHCTPUPYET CPEIHHHA YpPOBEHB
Cq)OpMHpOBaHHOCTH KOMHCTCHHI/If/'Ii OCHOBHBIC 3HaHHWA, YMCHHUSA OCBOCHBLI, HO OOITYCKAKOTCsA
HE3HAYUTENIbHbIE OINMOKM, HETOYHOCTH, 3aTPyAHEHHs TpU aHAJTUTHUYECKUX OIepalusx,
NEPCHOCC 3HAHUH U YMGHI/If/'I Ha HOBBIC, HCCTAHAAPTHBLIC CUTYyalUH.

— Ha OLICHKY «Yy/0BJIeTBOPUTEIbHO» (3 Oayna) — oOydarouuiicss 1eMOHCTPUPYET MOPOTOBBIi
YPOBEHb C(HOPMHPOBAHHOCTH KOMITETCHIIMI: B X0JI¢ KOHTPOJIBHBIX MEPOTIPHUSATHIA JOIMTYCKAIOTCS
OIIMOKHU, TPOSBISETCS OTCYTCTBHE OTICNbHBIX 3HAHHUM, YMEHHUIl, HAaBBIKOB, OO0y4arouIuics
HUCTBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHHA IIPHU ONCPUPOBAHWUN 3HAHUAMU U YMCHUAMU IIPU HUX
MepeHoce Ha HOBBIE CUTYaIUH.

— Ha OLICHKY «HEeYIOBJeTBOPUTEJLHO» (2 0aymra) — o0yJarommiics JeMOHCTPUPYET 3HAHHS HE
6onee 20% TeopeTHUECKOTO0 MaTepHaa, JOMYCKAaeT CYIIECTBEHHbIE OLIMOKH, HE MOXET
IMOKa3aTh MHTCIIJICKTYAJIbHBIC HABBIKW PCIICHUA IMTPOCTHIX 3aaa4.

— Ha OLIEHKY «HeYJAOBJIeTBOPUTEJbHO» (1 Oamn) — oOyyarouiuiicss He MOXKET MMOKa3aTh 3HAHUS
Ha YPOBHC BOCITPOM3BCACHUSA u O6T)$ICHGHI/I$[ HH(l)OpMaHI/II/I, HC MOXKET IIOKa3aTh
MHTEJJIEKTYalbHbIE HABBIKM PEIICHUS IPOCTHIX 3a/1a4.



