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JIucT akTyanu3anum padoueii mporpaMmMbl

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena uist peanusaryu B 2021 - 2022
y4eOHOM roly Ha 3aceqaHuu Kadeapbl XuMHUN

[Iporokom o 20 1. Ne
3aB. kadenpoii H.JI. Mensanuk

Pabouas nporpamma nepecMoTpeHa, 00CykIeHa U 0100peHa s peanusaruu B 2022 - 2023
yueOHOM rojly Ha 3acefaHuu Kadeapsl XuMUn

[Iporokon ot 20 r. Ne
3aB. kadeapoit H.JI. Mensuuk

Pabouas mporpamma nepecMoTpeHa, 0ocyxieHa u ogqoopena s peanuzanuu B 2023 - 2024
yueOHOM roly Ha 3aceqaHuu Kadeapsl XuMun

IIporokom or 20 1. Ne
3aB. kadeapon H.JI. Mensaunk

Pabouas mporpamma nepecMoTpeHa, 00CyxkIeHa u oodpeHa st peanm3aruu B 2024 - 2025
y4eOHOM Toly Ha 3aceaHuu Kapeapbl XUMUH

[Ipotokom ot 20 r. Ne
3aB. kadeapoii H.JI. Mensaauk

Pabouas mporpamma nepecMoTpeHa, 00CykIeHa U 0100peHa Jiis peanu3auu B 2025 - 2026
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl XUMUU

[Iporokon ot 20 r. Ne
3aB. kadeapoit H.JI. Menstauk




1 Ilesin ocBOEHM S TUCHMILTAHBI (MOIYJIs1)

Henstmu 0CBOSHUS TUCUUIUTHHBI «XUMUS» SBIsIETCS popMupoBanue GyHIaMEeHTaTbHBIX
3HaHUN B 00JIACTU COBPEMEHHOW XHMHUHU, BKIIIOYAIOIIUX OCHOBHBIC TIOHSTHS, 3aKOHBI H
3aKOHOMEPHOCTH, OIKCHIBAIOIINE CBOWCTBA XHMMHUUYECKUX COCAUHEHUMN; pPa3BUTHE HAaBBIKOB
CaMOCTOSITEIbHON pabOThI, HEOOXOAMMBIX JIJISI IPUMEHEHHUSI XUMUYECKUX 3HAHUHN TIPU U3y4EHUN
CHeLUaJbHBIX TUCLUIUIMH U JalbHEHIIeH MpakTUYeCKOU 1EeSITEIbHOCTH.

2 MecTo AUCHUILTUHBI (MOAYJIS1) B CTPYKTYpe 00pa30BaTeibHON NPOrpaMMbl

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

Jdns  w3ydeHHs  JUCLHUIUIMHBI ~ HEoOXOAWMBI  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
HEOOXOIMMBI TS H3YUCHHS TUCIUIUTIH/TIPAKTHK:

be3onacHOCTb KU3HENESATEIBHOCTH

Okonorus

3 KomneTteHnuuu ody4yarouerocsi, popMupyemMbie B pe3yabTaTe 0CBOCHUS

AUCHHUILINHBI (MOAYJ151) U IJIAHUPYEMble pe3yJIbTaThbl 00y4eHus!

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

CtpyKTypHBII [Tnanupyemble pe3ynbTaThl 00ydeHUs
JJIEMEHT
KOMIIETCHIIMU

OIIK-4  rOTOBHOCTBIO COYETATh TEOPHUIO U MPAKTHUKY ISl PEILICHNS MHXXEHEPHBIX 3a7a4

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

- COBPEMEHHBIEC HAMPABJICHUS PA3BUTUS HAYYHBIX TEOPHUIA;

- METOJIbl TEOPETUYCCKOTO M IKCIIEPUMEHTAIBLHOTO UCCIICIOBAHUS B
00JIaCTH XUMHUHU

Ymets - penaTh pacyeTHbIE 3aJJa4l IPUMEHUTENBHO K MaTepuaiy porpaMMsl;
- 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
npodecCHuOHAIBHOM e TeTbHOCTH;

- 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 padora — 10,9 akan. gacos:

— aynuTopHasi — 8 akaJl. 4acos;

— BHeayIuTopHas — 2,9 akaJi. 4acoB

— caMocTosTenbHast paboTa — 124,4 akaj. 4acos;
— ITOJITOTOBKA K dK3aMeHy — 8,7 akaj. Jyaca

CDopMa aTTCCTAallMH - OK3aMCH

AynurtopHas ) =
KOHTAKTHas pabora E £ dopma TeKyIero
X B
B aKaj. yacax 5] un KOHTPOJISL
Paspnen/ tema 2, ( A ) £ . P Koz
> % © | camocTosTeNBHON | ycIeBaeMOCTH U
JACIUTUTAHBI = £ © .. | xommeTeHIMH
o & paboTbI IIPOMEXKYTOUHON
na6. | mpakr. | €&
Jlek. : PakT. | =g aTTeCTallun
3aH. 3aH. | § &
1.
CaMOCTOSTEIEHOE
u3y4yeHue yueOHoun
U Hay4HOH 3amura
1.1 Xumuueckast i o .
20 JIUTEPaTypBhl; KOHTPOJIbHON OIIK-4
TEepMOANHAMUKA
- pelieHue paboTHL.
KOHTPOJIbHOU
paboThI.
CaMOCTOSTEIEHOE
u3ydyeHue yueOHol
qu Ha yf?oﬁ Sampura
1.2 Xummueckasi KHHETHKA 20 e KOHTPOJIBbHOU OIIK-4
JUTEPATYpPHI;
paboThI
- perieHue
1 KOHTPOJIBHOM
paboThLI.
- oopmIteHIE
OT4YeTa 1o
J1a00paTOpHBIM
paborawm; 3amura
- camMocTosITeNnbHOe |  JTabopaTopHOH
1.3 PacTBOpBI 2 2/21 24,4 |uzyuenue yueOHOI | paboThl. 3amuTa OIlK-4
Y HayIHOH KOHTPOJIbHOI
JIUTEPATYpPHL; paboThL.
- peleHue
KOHTPOJIBHOU
paboTEHI.




- CaMOCTOSITEIIEHOE
U3ydeHUE yaeOHOH

U Hay4HOU 3amura
1.4 [TucriepcHbIe CHCTEMBI 20 JIUTEPATYpPHL; KOHTPOJIBHOM OIIK-4
- pelieHue paboThL.
KOHTPOJIBHON
paboThl.
- CAMOCTOSITEIILHOE
u3ydeHue yueOHol
15 OKHUCIIUTENBHO- U Hay4YHOMU 3amuTa
BOCCTAHOBHUTEIILHBIC 20 JIUTEPaTyphl; KOHTPOJIbHOM OIIK-4
TIPOIIECCHI - pelieHue paboThI.
KOHTPOJIBHON
paboThLI.
- oopmiIcHHE
OTYETA I10
n1abopaTopHbIM Samura
paboram; .
1.6 ONeKTpOXUMHYECKHUE - CaMOCTOSITENIbHOE AabopatopHoit
2/211 20 .| pabotsl. 3amura OIIK-4
CHCTEMBI U3y4YeHHE YueOHOM .
1 HayHOl KOHTPOJBHOU
paboThLI.
JTUTEPATYpPHI;
- pelieHue
KOHTPOJIBHON
paboThI.
HWroro no pazaeny 4/41 124,4
Hroro 3a cemectp 4/41 124,4 9K3aMEH
HToro 1o gucUMIIINHE 4/41 124,4 JK3aMeH OIIK-4




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

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

Jlexu poXOoIAT KaK B MHPOPMAIIMOHHOH (popMe, Te UMEET MECTO MOCIIEI0BATEILHOE
U3NIOKEHUE MaTepuaia B AUCHUIUIMHAPHOM JIOTHKE, OCYIIECTBISEMOE MPEUMYILECTBEHHO
BepOATLHBIMH CPEJICTBAMH, TaK U B (hopMe JIeKIUNH-0ece bl TN Thajora ¢ ayAUTOPHUEH, TeKIUi
C NPUMEHEHHEM JJIEMEHTOB «MO3TOBOM aTakuy», JEKUUH-KOHCYIbTALUN, TIe TEOPETUUECKHIt
MaTepHall 3apaHee BbINACTCS CTYISHTaM JUIsI CAMOCTOSITENBHOTO W3YUYEHHS, JUIS TOATOTOBKH
BOIPOCOB JIEKTOPY, TAKUM 00Pa30M, JIEKIHSI IPOXOIUT IO TUITY BOIPOCHI-OTBETHI-THUCKYCCHUSI.

[ToMuMO 3TOTO B JIEKIIMU MOTYT HCHOJB30BATHCS AIIEMEHTHI MTPOOIEMHOTO M3JI0KEHUSI.
Ocoboe MecTo B mpolecce MNpernofaBaHHs JUCHUIUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
WCTIOJIb30BaHUEM JEMOHCTPAIIHOHHOTO XHMHUYECKOTO SKCIIEPHUMEHTa, KOTOPBIM IT03BOJISET
HauboJee MOJHO peajan30BaTh METOJ MPOOJIEeMHOro oOydeHHUs Yepe3 MOCTAaHOBKY MpoOieM C
MMOMOULIBIO IEMOHCTPALUH SIBJICHU, 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 Jab0opaTOpHBIX paboT, B X0/€ KOTOPBIX
yuyeOHasi paboTa NMPOBOAMUTCS C pealbHbBIMM XMMHUYECKMMHU BelecTBamu. Ha maGopaTopHbIX
paboTax BBHIMONHSAIOTCS TPYIIIOBBIC WIIM WHIMBHIyaJbHBIC 3aJaHMs 10 TpoineHHoi Teme. [Ipu
IIPOBE/ICHUH JIA0OPATOPHBIX 3aHATHI HUCHOJIB3YETCS METOA 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 I[apa; COBMEINAs €€ C TEeXHOJIOTMeil MoJyiabHOro 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, N3J0KEHHOTro MpernoiaBaTreieM, Ha IpopaboTKy TeM,
OTBEJICHHBIX HA CaMOCTOSITEIbHOE H3YYCHHE, Ha IOJATOTOBKY K JIAOOPAaTOPHBIM 3aHATHUSM,
BBITMIOJTHEHHE JIOMAIIIHUX 3aJJaHUi U MOATOTOBKY K PYO€XKHOMY U 3aKIIOYUTEILHOMY KOHTPOJIIO.
ITpu mpoBeeHUN PYOEKHOTO U 3aKIIFOYUTEIBHOTO KOHTPOJISI OCHOBHBIMHU 3a/1a4aMH, CTOSIIIMMU
nepen TMpernojaBaTesieM, SBISIIOTCS: BBISBICHHE CTENEHH NPAaBHJIBHOCTH, 00beMa, TITyOMHBI
3HaHUH, yMEHHIA, HABBIKOB, TIOJTYUYECHHBIX MPH U3YYCHUU Kypca Hapsly C BBISIBICHHUEM CTETICHU
CaMOCTOSITENIbHOCTH B TPUMEHEHUH MOTYYEHHBIX 3HAHUN, YMEHHUH 1 HAaBBIKOB.

CoBpeMeHHbIE WHTEPAKTHUBHBIE CPEJICTBA MO3BOJSIOT SKCIIEPUMEHTHPOBATH C HOBBIMH
dbopmamu koHTpoJs. OOydaromuMcs MpeIaraloTcsa TeCThl U 3aJa4d B 3JIEKTPOHHOM BHJE, C
aBTOMATHU3MPOBAaHHOW CHUCTEMOW IMPOBEPKU. B oTianunMe OT OOBIYHOIO TECTUPOBAHMS TAKOM
croco0 KOHTPOJSl TMO3BOJIAET CTYAEHTaM B J1I000€ BpeMsl MPOMTH TeCT, MpOaHAIU3HpPOBAThH
OLMOKY U MTPONTH TECT BTOPUYHO.

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



7 OueHOYHBbIE CpeACTBA ISl IPOBeAeHU POMEKYTOUHOI aTTecTaluN
[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. - CBeAeHUS
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: 22.10.2019). - MakpooObekT. - TeKCT : 3JICKTPOHHBIH. -
Ceenenus noctynHsl Takke Ha CD-ROM.

3. Komsima, JI. I'. OxkucnuTenbHO-BOCCTAaHOBUTENbHBIE peakiuu. OCHOBBI 3JEKTPOXUMUH !
yuebnoe mocodwue / JI. I'. Konsima, D. P. Mymuna ; MI'TVY. - Maraurtoropck : MI'TY, 2015. - 58 ¢. : wi.,
TaomI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara oOpamenus: 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. Epirosa ; MarHuTOrOpCKHiA roc. TEXHUYECKHM
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. OOmas xumus: y4deb. s TEXHHYECKHMX HampaB. W cmerl. By3oB /H.B.
KopoBun —9-¢ u3n., nepepabd.- M.: Beicir. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEMOCPECTBEHHBIN.

6. Kpatkuii cnpaBoyHuk (usmko-xumuueckux BenumuumH / coct.. H. M. Bapon, A. M.
[Tonomapesa, A. A. Papnens, 3. H. Tumodeesa; mox pea. A. A. Pasnens, A. M. Ilonomapesoii. - 10-e
u3n., uctp. u gom. - CII6. : MBan ®@enopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Tekcr:
HEMOCPECTBEHHBIN.

7. VI3BecTust BbICIINX YYEOHBIX 3aBeICHUN. XUMUS U XUMUYECKasi TEXHOJIOT U



Hay4YHO-TexHH4eckuii sxypHai — ISSN 0579-2991.

B) MeTonnyeckue yKa3aHmsi:

1. Mumypuna, O.A. DHepreTuka XMMHYECKUX MPOLECCOB: METOAMUYECKUE YKa3aHUS K
71a00paTOpHBIM paboTaM MO JUCHUILIMHE «XUMHA» I 00y4aroluXcs BCEX HaIlpaBlICHUH
NOJATOTOBKM W  CIEHHMaJbHOCTEH JgHEeBHOW (Gopmbl o0yuenus [/ O.A. Mumypuna;
MarnuToropckuii roc. texunueckuil yH-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY um. I'. .
Hocoga, 2016. — 11 c. — Tekct : HemoCcpeCTBEHHBIH.

2. Komsama, JI.I. Xwumudeckas TepMOAWHAMHUKA: METOAMYECKHE YKa3aHHs IS
CaMOCTOSTENIFHOW PalOThI MO AUCHUIUIMHE «XUMHS» A 00y4yalOMIMXCsl BCEX HalpaBICHUH
MOJATOTOBKK M CIelraabHOCTeH Beex (opm oOyuenust / JIL.I. Komsma; Marauroropckuii roc.
texHnueckuid yH-T uM. I'. Y. HocoBa. — MaruauToropck : MI'TY um. I'. 1. Hocoga, 2020. — 18 c. —
TekcT : HenmoCcpeICTBEHHBIN.

3. Komsapga, JI.I. CkopocTb XMMHYECKMX pEaKUMid M XUMHYECKOE pPaBHOBECHE:
Mertoanyeckue ykazaHus K Ja0OpaTOpHbBIM paboTaM MO JUCHUIUIMHE «XUMHS» AJs
00y4aloIuXCcsl BCEX HAIPaBJICHUI MOATOTOBKH M CIICIHaIbHOCTEH Bcex (opm oOyuenus / JL.T.
Konsna, E.B. Tapactok; Maruuroropckuid roc. texuuyeckui yH-T um. I'. W. HocoBa. —
Marnutoropek : MI'TY um. I'. Y. HocoBa, 2020. -8 c. — Tekct : HenmocpeAcTBEHHBIH.

4. PognonoBa, H.. Xumuueckass kuHeTHKa. XUMUYECKOE PaBHOBECHE: METOJINYECKUE
YKa3aHUs JUIsl CAMOCTOSITEIbHOW pabOThl MO JUCHUIUIMHE «XHUMHS» A 0OydaroluXxcsl BCEX
HaIpaBJIeHUH MOJArOTOBKM M CIenuanbHocTell Beex ¢opm obyuenus / H.U. Poguonora, A.IL
ITonomapeB; Maruuroropckuii roc. Texundeckul yH-T uM. I'. 1. HocoBa. — Maruuroropck :
MI'TVY um. I'. K. Hocoga, 2020. — 20 c. — TekcT : HermocpeACTBEHHBIH.

5. Uynpoga, JI.B. PactBopsl: MeTomudeckast pa3paboTka K Ja00paToOpHBEIM paboTaM 1o
JIUCLUIUIMHE «XUMHSD» 1751 00y4arolUXcs BCEX HAIPaBICHUNA MOATOTOBKM U CIELUANIbHOCTEH
Bcex popm ob6ydenus / JI.B. Uynposa, T.M. KynurkoBa; MarHUTOropcKuii roc. TEXHUUECKUAN YH-T
um. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. M. HocoBa, 2020. — 41 c. — Tekcr :
HEIOCPEACTBEHHBIMN.

6. Uynposa, JI.B. PacTBopsl: MeToanueckasi pa3paboTka K caMOCTOSTENbHOM paboTe 1o
IUCHUIUIAHE «XWUMHS» JUIsI  OOYyYalomMXCs TIO0 BCEM HAINPABICHHUSIM IOJATOTOBKH U
crieruanpHoCcTsIM Beex (opm oOyuenust / JI.B. Uynposa, D.P. Mymnuna, O.A. Mumniypusna;
MarnuToropckuii roc. tTexuuueckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. H.
Hocoga, 2017. — 26 c. — Tekct : HemocpeACTBEHHBIH.

7. Konsga, JI.I'. KonmnoumHbie pacTBOpBI: METOAMYECKHE yKa3aHHUS K JIabOpaTOpHOM
paboTe Mo TUCHMIUIMHE «XHUMHUS» I 00yJarolUXCcs 10 BCEM HAIPaBICHHUSM MOATOTOBKU U
criermanbHOCTAM Beex (opm oOyuenus / JL.I'. Komsina, JI.A. BoabsiH; MarHUTOropckuii roc.
texHnyeckuid yH-T uM. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. W1. HocoBa, 2017. -9 c. —
TekcT : HemocpeACTBEHHBIM.

8. Konsina, JI.I'. OxucanTenbHO-BOCCTAHOBUTEIbHbIE PEAKIIMH: METOUUYECKUE YKa3aHHS
K JIabopaTopHOW paboTe MO MUCHUIUIMHE «XUMHUS» Uil OOyJaromuxcs BCEX HaIpaBJICHUHN
NOATrOTOBKM W crenuainbHocTeil Bcex ¢opm obOyuenuss / JLI. Komsma, E.B. Tapaciok;
Maruautoropckuii roc. rTexunueckui yH-T um. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. U.
Hocoga, 2020. — 10 c. — Tekcrt : HenmocpeCTBEHHBIH.

9. Komsana, JI.I'. OKuCIUTEIBHO-BOCCTAHOBUTEIHHBIC PEAKIIUU U AJIECKTPOXUMHUYECKUE
IPOIIECChl: METOAMYECKas pa3padoTKa K CaMOCTOSTENbHON paboTe Al 00ydaroUMXcs M0 BCeM
HAIpaBJICHUAM IOATOTOBKH M ClenuanbHOCcTAM Bcex (opm obyuenms / JL.I. Komsma, E.B.
Tapacrok, 3.P. Mymnuna; Marauroropckuii roc. texuuueckuit yH-t uMm. I'. M. Hocosa. —
Maruuroropck : MI'TY um. I'. UI. HocoBa, 2017. —41 ¢. — TekcT : HeMmoCpeICTBEHHBIMH.

10. Mumypura, O.A. DJIEKTPOXUMHUYCCKHE MPOIECChI: METOIWYCCKUE YyKa3aHUs K
nabopaTOpHOM paboTe MO AUCHUILIMHE «XUMHS» Ul 00y4arolUXcsl 10 BCEM HaNpaBICHUAM
MOJrOTOBKH U CIHEIMANIBHOCTSIM BceX Gopm o0yuenus / O.A. Mumypuna, H.U. Ponuonosa;
Maruuroropckuii roc. rexuuueckui yH-T uM. I'. 1. HocoBa. — Marnuroropek : MI'TY um. I'. 1.



r) [Iporpammuoe obecnneuenue u UHTepHEeT-pecypes:

IIporpamMmmHoe obecneyenune

HanmenoBanue

1o Ne norosopa Cpok neicTBus JTULIEH3UU
MS Windows 7
Professional(mns  [[1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (mnst  [[1-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)
MS Office 2007 |, 135 1 17.09.2007 GeccpouHo
Professional
7Zip CBOOOJTHO pacIpoCTPaHIEMOE OECCPOUHO
FAR Manager CBOOOJTHO pacpoCTPaHsIEMOE 0OECCPOYHO

IIpodeccuonanbHble 6a3bl JaHHBIX M HH(pOpPMa

ITUOHHBIC CTIPABOYHbLIC CUCTCMbI

Hassanue xkypca

CchBlIKa

DnekTpoHHas 0a3a MNepUOAUYECKUX u3AaHuil East
View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HammonanrsHas I/IH(bopMauHOHHo-aHaJH/ITquCKaﬁ
cucteMa —  Poccmiickuit  ummmekc  mayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PYHI)

Scholar)

ITouckoBast cucrema Axanemus Google (Google

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

Nudopmanmonnas cuctema - EquHoe okHO 10cTyma K
MH(POPMALIMOHHBIM pecypcam

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

®denepaibHOE  TOCYJApCTBEHHOE  OO/KETHOE

yupexIeHIe «DenepanbHbIi urctutyT|URL: http://www1.fips.ru/
TIPOMBIIIIEHHOH COOCTBEHHOCTH

E(;(T:Zigﬁﬁaﬁ Tocynapctsennas — OMONMOTEKA. |pyoc. i rsl.rulru/dreaders/catalogues/

HocoBa

DnexTpoHHbIe pecypchl Oubnuotexku MI'TY um. I'.U.

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

9 MarepuajJbHO-TeXHHYECKOe o0ecnedyeHne TN CIUILINHBI (MOTYJIs1)

MaTepI/IaHLHO-TeXHI/I‘ICCKOG obecrieueHue JUCIHMITIIIMHBI BKIIFOYACT:

YyeOuble

aAyIUTOPHH TS

IMPOBCACHUA

3aHATUN JEKIUOHHOT'O THUIIA.

OcHarteHue:

MynbTUMeIUAHBIC CPEICTBA XPAaHEHHUS, IIEPEIauu U MPEACTaBICHIS HHPOPMALIH.

VYyeOubie

ayIUTOPUHU

itse: ¢

[IPOBEICHUS

1a00paTOPHBIX

3aHATUH, TPYIIIOBBIX

WHAMBUAYAIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJS U MPOMEXKYTOUHOHM aTTectanuu. OCHalleHHe:
OO6opynoBanue A BBIIOJIHEHUS JIAOOPATOPHBIX paboT, XMMUYECKas Mocyna, peakTuBbl, HarmsagHasie
MaTepUaIbl: TAOIHUIIbI, CXEMBbI, ITAKATHI.

[lomemienust i caMOCTOATENbHOM paboThl oOywaromuxcsa. OcHamenue: [lepcoHanbHbIE
kommbpioTepel ¢ maketom MS Office, Bbixomom B MHTEpHET M C JOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[Tomemmenus 1st XpaHeHUS ¥ TPO(PHIIAKTHISCKOTO OOCITYKUBAaHUS Y4eOHOTrO 000py/I0BaHHUS.
Ocunamienue: Cremnaxu, ceidsl 1 XpaHeHHs: y4eOHOro 060opynoBaHus. MIHCTpyMEHTHI ISl peMOHTA
71a60paTOpPHOTo 000PYIOBAHUS.




MNPUJIO’)KEHUE 1

6. YueOHO-MeTOAMYeCKOe o0ecnieYeHre CaMOCTOATeIbHOI padoThl 00y4YaOIINXCH

CamocTosaTenbHass pabora oOyyarommMxcsl MOApa3JeiseTcss Ha ayJIuTOPHYI0, KOTOpas
MPOUCXOIUT KaK BO BpeMs JIa0OpATOPHBIX 3aHATHUH, TaK W Ha IJIAHOBBIX KOHCYIBTAIMSIX, U Ha
BHEAYJIUTOPHYIO, POUCXOIAIIYIO BO BPEMsI MOATOTOBKH O0YYaIOMUMHUCS OTYETOB 10 J1ab0paTOPHBIM
3aHSTHUSM U BHITIOJTHEHHSI IOMAIIHUX 3a/1aHUH.

AynuTopHasi caMOCTOSTENbHAsh paboTa OOydYalOHMIMXCS —TPEAINOoNiaraeT  IPOXOKIACHUE
TECTUPOBAHUS MO KaXKIOMY pa3ieny AUCUUIUIMHBL. TecThl BKIIOYAlOT TEOPETUYECKHE U MTPAKTUYECKHE
3a/IaHus, OTBETHl HA KOTOpPBIE TPEOYIOT TIyOOKOro MOHMMAHHs HW3YYEHHOTO MaTepuana. TecTbl
MOCTPOCHBI €JMHOOOPA3HO: K Ka)XIOMY BOIIPOCY TMpeAsiaraeTcsi 4eThblpe BapHaHTa OTBETOB, CPEIU
KOTOPBIX OJWH WJIM HECKOJBKO TMpaBWIbHBIX. OOpaboTKa pe3yabTaTOB OCYIIECTBISACTCS IyTEM
COIIOCTABJICHHA TTOJIYYCHHBIX PC3YJILTATOB C 3TAJIOHHBIMU U MPOTCKACT OUYCHb GBICTpO. MakcumanbHoe
KOJIMYECTBO OAJIOB B Kax10i Teme Kypca — 10.

BapnaHTm TeMaTHUYeCKUX TEeCTOBBIX 3aJaHui IJ15 TEKYIIET0 KOHTPOJIsA
Xumuyeckas TEPMOAUHAMHKA

B TecTax mo teMe «XuMHUYECKas TEPMOIUHAMHKAY: TICPBBIC IIECTh 33JJaHUH OIICHUBAIOTCS B
0,5 6amna, cenpbMoe — B 1 60ai1, a BOCEMOE, IEBITOE U IECITOE 3a0aHusI — B 2 Oaa.

Tecr Ne 1

=

[Tpu paccMOTpEHUU XUMHUYECKOW PEaKIUU cucmema O3HAYaeT:

a) HCXOJHBIC PEareHTHI

0) NPOAYKTHI XUMHUYECKON pEeaKI1U

B) PEaKIMOHHBIN COCYI

T') HMCXOJHBIE pEareHThl U MPOJYKTHI peaKIuu

2. ITlepBblii 3aK0H (TepBOE HAYaJI0) TEPMOJIMHAMUKYA MAaTEMAaTHUECKU 3aIIUChIBACTCA TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
6) K=R/Na r) AU= Q-W

3. B aK30TepmMuUecKkoil peakimm:
a) SHTAJIBIINA PEAKIIMOHHOH cucTembl nosbimaercs (AH > 0)
0) TermnoBoii a3 ekt peakuuu orpunareicH (Q< 0)
B) SHTAJIBIIUS PEaKIMOHHON cucTeMbl yMeHblIaercs (AH< 0)
T') AaBJICHHE PEAKIIMOHHOMN CHCTEMBI ITOBBIIIACTCS

4. CrangapTHbIE TEIUIOBbIE AP PEKTH MPUHATO 0003HAYATE!

a) AUct B) Q 101,3°"
0) AH®298 r) AHcr

5. Kakue u3 npuBeIeHHBIX PEAKIHH SIBISIOTCS SHIOTCPMUUSCKUMU?
a) 1/2 N2+ 3/2 Ho= NHj3 , AH = — 46 K/Ixx/monb
0)H2+4/20,=H;0, AH = —-242 K]I/M011b
B) 1/2 N2+ 1/2 O2=NO , AH = 90 K]I>x/mM01b
r) 1/2 Ho+ 1/2 1= HI, AH = 26 KJIx/mo11b

6. Kakas u3 HanmucaHHBIX HIKE PEAKIMH OTBEYAeT TEIUIOTEe OOpazoBaHMs okcuia azota ( || ) B
CTaH/IapPTHBIX 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 :



CUuO ) + C pagur) = CU () + CO (1), mormotusoch 22 k/[K TEMmI0THL.

OHranbnus 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
CaMOIIPOMU3BOJIBHOIO TEUEHUS PEAKIIMK IIPU CTAaHAAPTHBIX YCIOBUAX U Ipu TemmnepaTtype 627°C.

BerectBo AH®2908 (KJIx/MOJIB) S°es (x/Monb*K)
NiO ¢ —239,7 38
C (epagur) 0 5,74
Ni ) 0 29,9
CO -110,5 197,4

B orBere ykaxkute 3HaueHHs sHepruum ['mOOCa NpU CTaHZAPTHBIX YCIOBUSX, IIPU TEMIEpaType
627°C n temmepaTypy Havaja peakluu

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

0) 74,5; -36; 704K r) 225; 78; 279K

9. Kak usMeHsieTcs SHTPONHS MPHU Pa3N0KEeHUU KapOoHaTa Kanblus?
a) YBEITMUNBACTCS B) HE YMEHBIIIACTCS

0) yMeHbIIIaeTCs T') HE 3HAI0

10. {anHas peakiusi:

2KCl10O; (tB) —2KCl (1B)+30: (1) AH<O

MOJKET CaMOIIPOU3BOJIEHO MTPOTEKATh

a) B MPSIMOM HaIlpaBJICHUU B) HE MOXET MPOTEKATh

0) B 0OpaTHOM HarpaBJieHUU T') HE 3HAIO

XuMHu4Yeckass KHHETHKA

B Ttecrax mo teme «XwWMHUeCKas KWHETHKa»: MEPBOE, BTOPOE, TPEThE, YETBEPTOE M TATOC
3amaHusa onenuBaroTca B 0,5 Oamta; miecroe, ceAbMO€E, BOCBMOE, AEBITOE U Jecsitoe — B 1 Oami, a
OJWHHAJIaTOe — B 2,5 Gajia.

Tect Ne 1

1. Pa3zpen xumuu, U3y4arouiuii CKOPOCTH U MEXaHU3Mbl XUMUYECKUX pEaKLIUi, Ha3bIBACTCA

a) XMMHUYecKast TepMOJINHAMHKA

0) TepMOXUMHUS

B) XUMHUYECKasi KHHETUKA

2. CKOpOCTh XMMHYECKOUN peaKIuu — 37O ...

a) BpeMmsi, 32 KOTOPOE MOJHOCTBIO PACXOAYETCsl OJTHO U3 UCXOTHBIX BEIIECTB

0) M3MEHEHHE KOJIMYECTBA BEIECTBA PEareHTOB (WJIM MPOIYKTOB) PEAKIMU B €IWHUIY BPEMEHU B
enuHnIEe o0beMa

B) KOJIMYECTBO BELIECTBA MPOTYKTOB PEaKIU K MOMEHTY OKOHYAHHSI peaKluu

3. B kakux emuHHIIAX BBIPAXKAETCS CKOPOCTh XUMHUUECKON peaKium?

a) momb 11 ¢ !

0) Oe3pa3zmepHas BEJIUUMHA

B) MONIBZ C

4. Ot kakux (pakTOpOB 3aBUCUT CKOPOCTh XMMHUECKHUX PEAKIHii?

a) OT MPUPOIBI PEATUPYIOIINX BEIIECTB

0) OT TeMInepaTypsl

B) OT 00beMa peaKkIIMOHHOI0 COCya

5. CocTossHuEe XMMHYECKOTO PABHOBECHS OOPATUMBIX IMPOIECCOB KOJIUYECTBEHHO XapaKTEPH3YeTCs

a) paBHOBECHBIMHU KOHIIEHTPALUSIMU MPOTIYKTOB peakluu



0) sHepruei akTHBU3AIUN

B) KOHCTAHTOM paBHOBECHS

6. Kak 3anucheiBaeTcs BbIpaskeHUE AJIsi CKOPOCTH PEaKIIuU

4NO 1 +6 HHO=4 NH3 1)+ 50y

a) V=K[NOJ*[H:0] 6) V=Kk[NH;][O2] B)V =k[NO]*[H.0]°

7. Kak 3anumiercs BeIpaskeHUe Uil KOHCTAHTHI paBHOBecus peakuun A +2 B = C +D?
a) Kp = [C][D] / [A][B]?
6) Ke = [C][D]/ [A][B]
8) Kp = [A][B] 7/ [C][D]

8. Kakoii oTpe3ok Ha quarpaMMme MOKa3bIBaeT 3HAYCHUE TEIIOBOTO 3 deKTa peakium?
a)l E 1

VRN
/

XOJI peaKInu

A
1

A

v

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

a) HK30TepMHUYUECKask peaKius

0) SHIOTepMHUYECKAsT PEAKITUS

B) peaKiys ONHMCHIBAET COCTOSIHUE PAaBHOBECHUS

10. PaBrOBecue peakmuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0

CMellaeTcs BIEBO.

a) TP IOHM)KEHUH TeMTIePaTypPhI

0) Ipu MOBBILIEHUN TEMIIEPATYPHI

B) IIPH MTOBBIIIICHUH JTABICHUS

11. ins peakuuu Cu) + 2 H 2 ) = CH 4 () mpu HEKOTOpO# TemrmepaType KOHCTaHTa PaBHOBECHs paBHA
0,8. PaBHOBEeCHast KOHIIEHTpAIUs BOJOpoAa paBHa 1,2 Mob/i1. BeruncauTe UCXOAHYIO KOHIICHTPAITHIO
BOJIOPO/JIA.

a) 1,2

0) 3,5

B) 5,0

PacTBOpBI

B Tectrax mo Teme «PacTBophl»: mepBoe 3amaHue OlleHMBaeTCs B 1 Oai; BTOpoe, TpeThbe,
4eTBEPTOE, IIATOE U IIECTOE 3aAaHus - B 1,5 Oaa; cenpbMoe, BOCbMOE, IEBATOE U JECSITOE — B
0,5 6amna.

Tect Nel

1. {ns ypaBuenus peakiun Cu SO4 + KOH —... cokpalieHHOE HOHHOE YpaBHEHHE 3aIUIIETCS B BUJIE
1) 2K* + S04 = K2S04
2) Cu?* + SO4> + 2K* + 20H™ = Cu(OH)24 + K2S04
3)  CuSOs+ 20H" = Cu(OH)2d + SO
4) Cu?* + 20H" = Cu(OH)24
2. Macca (B r) xsopuna Hatpus B 300 mu 0,2 M pacTBOpa paBHa
1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO4 paBHO
11 2)2 3) 11 4) 13



4. JIns momaBieHus ruaponsa xjaopuaa xpoma (III) caenyer

1) 00aBUTH COJISTHYIO KHCIIOTY
2) 100aBUTH LIET0Yb

3) pa30aBHUThL PACTBOP BOIOM
4) MOBBICUTH TEMIIEPATYPY

5. B pas3baBieHHOM pacTBOpe, MHPUTOTOBIEHHBIM M3 TUApPOCYyiIbpaTa KajdblUsl U BOJBL, CyMMa
K03 (UIIMEHTOB B YpaBHECHUU HEOOPATHMOMN JAUCCOIUAIINH PACTBOPEHHOT'O BEIIECTBA — ATO

1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKkcamata cepeOpa pasha 3,27-107 r/ 100r H2O. Onpenenurte Npou3BENEHHE
pactBopumocTr Ag2C204

1)51072  2)1,16:10°® 3)10,7-10°¢ 4)2,31-10°8
7. MaccoBast 10511 paCTBOPEHHOI'O BEIIECTBA — ATO OTHOILLICHHE

1) MAacChl BEIIECTBA K MAacCe BOJIBI

2) KOJIMUYECTBA BEIIECTBA K 00bEMY BOJIBI

3) MaccChl BEIIECTBAa K Macce pacTBopa

4) KOJIMYECTBA BEIIECTBAa K 00bEMY pacTBOpa
8. K cnmaGpiM a51eKTposiuTaM OTHOCHUTCS ...

1) TUIPOKCU aMMOHHUS

2) THIIPOKCHU]T KaJIHsI

3) XJIOPHU]T KaJIbIIHs

4) MapraHIioBasi KUCJIOTa

9. M3BecTHO, YTO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT UMETh HIEJIOYHYIO WJIU KHUCIYIO CpPE.y.
[IpuunHOM 3TOTO SIBISETCS ...

1) AIIEKTPOIIH3 COJIEH

2) JAMCIPOTIOPIIMOHUPOBAHUE COJICH

3) THIPATHPOBAHUE COJICH

4) THIPOJTU3 COJICH

10.3nauenune PH uncroit Boabl npu 25°C cocrapusier
11 2)7 3)0 4) 10

JAucnepcHble CHCTEMBbI

B Tecrax mo Teme «JlucmepcHbIe CHCTEMBI»: MEPBOE, BTOPOE, TPEThE M YETBEPTOC 3aJaHMs
olLieHUBaroTca B 1 Oam; msITOE U MIECTOE 3aJaHus - B 3 Oaiuia.

Tect Nel

1. Vkaxwure pazMepsl 4aCTUI] KOJJIOUIHBIX CUCTEM

1) w™enbie 1 HM

2)  Gombire 100 aM

3) ot 1 M g0 100 HM

2. Kakue HOHBI CIOCOOHBI BBI3BAaTh KOATYJSIMIO KOJUIOWIA, YACTHUIBI KOTOPOTO HMMEIOT
MOJIOKUTENBHBIN 3apsia?

1)  KaTHOHBI

2)  aHUOHBI

3)  MOJAPHBIE MOJIEKYJI

3. i xakoro 3J€KTPOJIUTA MOPOT KOATYJSILUHN KOJUIOM/IA C MOJIOKUTENBHO 3apsKeHHOM yacTuLei
JIOJDKCH ObITh HAUMCHBIIINAM?

1)  xmopua Kamus

2)  cynbdat Kamus

3) oprodocdar kamus

4.  Murueia 30515 UMEET CTPOCHHUE: {[Fe(OH)3]m n Fe** -(3n —x) CI"} x CI~

KaKOM AJICKTPOJIMT UTPAET POJIb HOHHOTO CTa0uiIn3aropa?

1)  xmopun xenesa (111)



2) Bomda

3)  TUAPOKCH[ KaJus

5. Ilpum Bzaumoneiicteuu 20 mu 0,001H nHurpata cunna (1) ¢ 10 ma 0,02H cynbdara xamus
obpa3yercs 30mb cynbgara cBuHna (11). K kakomy 31ekTpoay AOKHBI MEPEMENIAThCS YaCTHIIBI
TUCTIEPCHOH (pa3bl MpH AMeKTpoH3e?

1)  HaxomsTCs B COCTOSHHH JUHAMUYECKOTO PAaBHOBECHS

2) K Karomy

3) Kk aHomy

6. B nBe xonOb! HaUTO 10 50 MIT 305151 TUAPOKCHA XKene3a. JlJist TOro 4ToObl BRI3BATh KOATYIISIINIO
3011 TOTpeboBaIOCh 100aBUTH: B mepByto — 5,3 M 1H pactBopa xnopuaa xanus; B 1pyryro — 18,7 mi
0,001H pactBopa docdara HaTpusi. Berauciaure nopor Koaryisiu KaKaoro 3JIeKTPOJIUTa.

OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIE IMpoHeCChl

B Tecrax mo temMe «OKHCIUTEILHO-BOCCTAHOBHUTEIIBHBIE MPOILIECCH»: MEPBOE, BTOPOE, TPEThE,
YeTBEPTOE U MATOE 3a7aHusl onleHuBaroTcs B 0,5 6aia; mectoe — B 1 6awt; ceapmMoe U BOCbMOE — B 2
0aja, a IeBsATOE — B 2,5 0aioB.

Teer Ne 1

1. OKuCIUTENH — 3TO ATOM, MOJICKYJIa WM UOH, KOTOPBIH ...
1) yBeNMYMBACT CBOIO CTEIICHb OKHUCIICHUSI
2) TPUHUMACT JJICKTPOHBI
3) OoTmaeT CBOM JJIEKTPOHBI
2. [poriecc BOCCTAHOBJICHUSI UMEET MECTO B CITydae, KOT/a ...
1) wueiTpanbHBIE ATOMBI IPEBPAIIAIOTCS B MOJI0KHUTEIIBHO-3aPAKEHHBIE HOHBI
2) MOJIOXKUTEIIBHBIN 3apsil NOHA YMEHBINACTCSI
3) OTPHIIATENILHBIN 3aps] HOHA YBEITUINBACTCS
3. 13 npencraBieHHbIX HUKE peakimii K OBP nucnponopirnoHUupoBaHus PUHAICHKHUT ...
1) S + 2HNO3 = H,SO04 + 2NO
2) 2H,0, = 2H0 + O2
3) Mg + S = MgS
4. K BOCCTaHOBUTENSIM OTHOCATCH ...
1)  MeTamibl, BOJAOPOI, YIICPOI
2)  aKTHBHBIC HEMETAJLIBI
3)  BIEeMEHTHI, HaXOMAIINECs B CPEIHEH YaCTH TIEPHOANICCKON CHCTEMBI
5. CreneHu OKUCIEHUS KUCTIOPOAA a) B BOJIE U 0) B IEPOKCHJIE BOAOPOA COOTBETCTBEHHO PaBHHI ...
1) a)-2;0)-2
2) a)—-2;0)+2
3) a)-2;6)-1
6. Ilepmanranar kanus B OBP, npoTekaromux B KUCIION Cpeie, BOCCTaHABIMBAETCS JI0 ...
1)  xarmona Mn?*
2)  mamraHaT-moHa MNO4?—
3)  oxkcuma maprania (1) MnO
7. B peakuuu, mpotekaromieir mo cxeme Cr.Sz3 + KNOs3 - KoCrOs + KoSOs + NO okucienuto
MOJIBEPTAOTCSI CIICTYIOLIHE DIEMEHTHI ...
1)  a3orucepa
2)  cepaH XpoMm
3)  XpoMm u a30T
8. Cymma k03¢ (UIIMEHTOB B PeaKIliy, IPUBEICHHOM B Boripoce No 7 paBHa ...
1) 26 2) 18 3)35
9. CymmMma ko3 dunmenton B peakirn KMNnO4 + HCloun, =2 ... paBHa
1) 30 2) 26 3)35



DJIeKTPOXUMHUYECKHE CHCTEMbI

B Tectax mo Teme «DICKTPOXMMHYECKHE CHCTEMBI». IEPBOC, BTOPOE M IIATOC 3aJaHHs
OILICHUBAIOTCS B 1 Oaut; TpeThe U 4eTBepToe 3ananus— B 1,5 6ana; mecroe u ceapmMoe — B 2 6ara.

Tect Nel
1. DNEeKTPOIHBIN MMOTEHIUA ONPECIISIOT 0 YPAaBHEHHUIO ...
1) Hepucra
2) MeunneneeBa-Kianeiipona
3) Bosbiimana
4) Appenuyca
2. Paccuntaiite DJIC rampBanmdeckoro siaementa MQ|IMgSOs||CuSO4Cu mpu cranmapTHBIX
YCIIOBUSIX
1) —-2,03
2) -2,71
3) 2,71
4) 0,81
3. Kaxkue nponykTel 00pa3yroTcs Ha KaToJie TIPH JIEKTPOJIM3E pacTBOpa HUTpaTa cepedpa?
1) BOAOPOJ
2) cepedpo
3) a30THas KUCIJIOTa
4) KHCIIOPOJT
4. VkaxuTte cyMMy KO (QHIIEHTOB B ypaBHEHUH dIIEKTpoIiu3a pacTBopa Hurpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas W3 TpHUBEACHHBIX  OKHCIUTEIHFHO-BOCCTAHOBUTEIBFHBIX  PEaKIUHd  MPOTEKaeT
CaMOIPOM3BOJIBLHO B MPSIMOM HarpaBJIeHUH?
1). FeSO4 + Cu —...
2) CuSO4 + Fe —...
3) CuSO4 + Na —...
4) HCI+ Cu —...
6. Beruncnanre Maccy nWHKa, IOJYYEHHOTO NPH D3JEKTpOiM3e CynbhaTa IUHKA, KOTOPBIH
poBoAuIN B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-1073
7. [lpuBenuTe CXEMBI AIEKTPOJHBIX MPOLECCOB M MOJICKYISIPHOE YpaBHEHHE pEaKIWy,

NPOTEKAIOIICH MpPU AJIEKTPOXUMHYECKON KOppo3uH TanbBaHomapsl ZN|Mg B cepHokuciol cpene. B
OTBETE YKOXUTE CyMMY K03()(PULIMEHTOB B MOJIEKYJIIPHOM YpaBHEHHUHU.

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

BHeaynautopHasi camocTosiTelIbHas paboTa 00y4aroImuXcs OCYIIECTBIISICTCS B BUJIC M3yUCHUS
JMTEPATyphl TI0 COOTBETCTBYIOIIEMY pa3/ieiy ¢ mpopaboTKoil Marepuana; opOpMICHHUsS OTYETOB IO
71a00paTOPHBIM pabOTaM U BBITIOJIHECHHUS JOMAIITHUX 3aaHUM.



BapuaHThl TeMAaTHYeCKMX JOMALIHUX 32JaHUH /151 BHEAyIMHTOPHOH CaMOCTOATEIbLHOM PadoThl
CTy}IeHTOB o TEMamM

Jlomaninee 3aganue No 1
1o TeMe « XHMHYECKasi TEPMOTUHAMMKA»

B nomamHem 3amaHuu 1Mo TeMe « XMMUYecKasi TepMOJIMHAMUKAy: TIepBasi 3a7a9a OICHUBACTCS B
2,5 6amna; Bropas — B 1,5 6amna; Tpetbs — B 1 6asm.

3agaua Nol
Hns peakumu CHs ) + CO2 ) = 2 CO ) + 2 Hz () onpenenute BO3MOXKHOE HaIpaBiICHUE

CaMOIPOU3BOIBLHOTO TEUEHUs PEAKIUU MPU CTAHIAPTHBIX YCIOBHAX M mpu TemmepaType T = 927 °C,
€CIIM TEeTUTIOBOH d(PEeKT peakuuu 0 3aJaHHOW TeMIepaTypbl HE U3MEHHUTCS. YKAKUTE: a) BBIACISACTCS
WIK TIOTJIONIAeTCA JHEpPrus B XOJle peakuuu; O) MPUYMHY HAWIEHHOTO HW3MEHEHHUS DHTPOIIUU.
Paccunraiite TeMiiepaTypy Hadaja peakiuy.

3agaua No2

Boeruucnure TeroBoit addext peakmun: CaCz ) + 2 HoOr) = Ca(OH)z2 () + C2Ho> (1), momb3ysich
CTaHJAPTHBIMHU TEIUIOTaMU 00pa30BaHMs pearupyroummx BemecTB. CKOIbKO TEMIO0Thl BBIACIUTCS UIH
MOTJI0TUTCS Tipu oOpa3oBanuu 2,24 1 CoHy?

3agaua Ne3

[lo TepMOXUMUYECKUM YpaBHEHHUSM paccunuTaiTe TEraoBoi 3 (eKT peakuu:
Hy @ + CO2 = CO ) + H2 O). TepmoxumMuueckue ypaBHEHHUS :

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

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

Jlomaninee 3aganue No 2
o TeMe « XUMHYECKasd KHHETHKA)

B nomamnem 3amaHuu mo TeMe «XWMHYECKas KMHETHKa»: MepBas 3ajada oleHuBaetcs B 1,5
Oamna; Bropast — B 0,5 Oanna; TpeTbs, 4eTBepTas u nsaras — B 1 6ani.

3amaua Nel

Peaknusa mporekaer no ypaBHeHuto: Oz (¢ +2 CO 7 = 2 CO2 (. HauanpHble KOHIEHTpALIMK
pearupyronux BemiectB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 Monb/1. Bo ckonbko pa3 H3MEHHUTCS
CKOpOCTh NpsAMOW peakuuu, korga npopearupyet 30% CO? Bo ckoJIBKO pa3 M3MEHSTCS CKOPOCTH
IIPUMOI U 0OpaTHOM peakIuy, €ClId YBEIMYUTh JaBJIEHHE B CUCTEME B JiBa pa3za?

3agaua Ne2

Ipu temmnepatype 40 °C HekoTOpoe KOMMYECTBO BEIIECTBA BCTYNAET B PEaKIHIo 32 20MHH.
Paccuuraiite Bpemsi, HpU KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYNHMT B PEAKIHIO IMpU
temneparype 200 °C, ecnu TemnepaTypHbIi KO3((GUIHEHT CKOPOCTH peakiuu paseH 2. Bo ckosibko
pa3 UBMEHUTCS IPU ITOM CKOPOCTh peaKkuu?

3amaya Ne3

HaiinuTte HayanbHble KOHIEHTPAIMK UCXOIHBIX BEIIECTB U KOHCTAHTY PAaBHOBECHUS PEaKIUH:
Fe (7 + H20 () = FeO () + Hz (1), €cii paBHOBECHBIE KOHIIEHTPAIIUN PEAarupyIoNIMX BEIICCTB PABHBI:
[H201]=0,3moms/m1, [H2] = 0,4 Momb/m.

3amaya Ne4

Jna peakumonnon cucremel: CO ¢y + H20 ) = CO2 p + H2 (7 HauvanbHbIE KOHLIEHTpALMH
paBubl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/i1. OnpenenuTe KOHIIEHTPAIIMK BCEX BEIIECTB B MOMEHT
paBHOBECHsI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3azmaya No5

Bripa3sute uepe3 KOHLIEHTpalMK peareHTOB KOHCTAHThl PAaBHOBECHSI CIAEAYIOUINX PEaKIU:

No@ + 3 Hary) = 2 NH3(r), AH = -92,2 k/JIx;
COzr) + C @) =2 COq), AH = +160,5 xJIx;



COw + H20Or) = CO2 (n + Hory, AH =-41,1 x/]x.
VKaKKMTe HAIPABIEHUE CMEIIEHUS XUMUYECKOTO PABHOBECHS DTUX PEAKLIUH: &) IIPH MOHMKEHUH
TEMIICPATYPBI, €CJIMU HOaBJICHHUC IIOCTOAHHO, 6) IIpyu TIOBBIIICHUU HOABJICHHA, CCIHM TCEMIICpATypa
IIOCTOsITHHA.

JlomamHee 3axanue Ne 3
no reme «PacTBopbn»

B nomamiHem 3amanum 1o Teme «PacTBophI»: TepBas, BTOpas, TPEThbs M IATas 3ajadd
orieHUBaeTcs B 1 6am; yetBepTas u mecras — B 0,5 6ama.

3amaua Nel

B kakom o0beMe Bojibl ciieayeT pactBoputh 1351 SNClo amst monyuerus 3M pacTBopa xJiopuaa
oxnoa (Il) ¢ mmotaOCTRIO P = 1,405 T/MIT?

PaccuuTaiite: a) MaccoByr OO BEIIECTBA B pacTBOpe; ©0) MOJSPHYIO KOHIICHTPAIUIO
SKBUBAJICHTA; B) MOJISUIBHOCTB; T') TUTP; ) MOJIBHYIO JIOJIO BEIIECTBA B paCTBOPE.

3anaya Ne2

3aKOHYUTE MOJICKYJSPHBIE U HANWIIUTE COKpAIICHHBIE WOHHBIC YPaBHCHHS peaKIui
B3aMMOJICHCTBUS CIEAYIOLINX BEUIECTB:

HBr + NaOH —

AgNO3 + H2S —

MgC|2 + KOH —

CaF; + HCl —

Sb(OH)3 + H2SOs —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe 10 IBa MOJICKYJISPHBIX YPaBHEHHS PEAKIU K CIEIYIOIIUM HOHHBIM:

Ba?* + CrO4> — BaCrOy;

NHs* + OH — NH4OH;

ZnS + 2H" — Zn?" + H,S

3amaya Ned
Beruncnure pH 0,05M pactBopa cepHON KUCIOTHI.

3amaya Ne5

Kakune u3 cnenyrommx coneit monsepratorcst ruapoinszy: NaxSiOs. Cu(NOz)z2. KBr? CocraBbre
VOHHBIE U MOJIEKYJIIpDHBIE YpaBHEHUs TMAPOJIM3a COOTBETCTBYoUMX coyiel. Kakoe 3Hauenue pH (<
WIN> 7) UMEIOT pacTBOPHI 3TUX COJICH?

3azmaya Neb

Haiinure npoussenenue pacrBopumoctu PHClo, eciim B 200 Mt Bozbl pactBopsietrcst 2,17 T 3TOT0
COEMHEHUS.

JlomaniHee 3axanue No 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE POLECCHD)

B pomamnem 3amannu mo TemMe «OKHCIUTENbHO-BOCCTAHOBUTENBHBIC MPOIECCHD: TepBas
3a/ava orieHuBaeTcs B 1,5 Oanna; BTopas — B 2,5 6amna; TpeThbst — B 1 Gai.

3amaya Nel

[Tonbepure kod>(puIMEHTHI B ypaBHEHUSAX OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
VYKaxuTe TUIl KaXI0U peaklyu.

PaccuuTaiite 5>JIEKTPOABMKYILYIO CHUJIY W ONPEAEIUTE HAIMpPaBICHUE CaMOIPOU3BOJIBLHOTO
MPOTEKAHUS TNEPBOM PEAKLMHM IIPU CTAHAAPTHBIX YCIOBHSX, UCIOJIb3Yys 3HAYEHUSI OKHCIUTEIBHO-
BOCCTAaHOBHUTEIILHBIX ITOTECHITNAIOB:

HJ + H3POs — J2 + H3PO3 + HO



HNO; — HNOs; + NO + H20

H[AuCls] + H20, + NaOH — Au + NaCl + 02 + H2O
NH;ReOs4 + H, — Re + NH3z + H;O

KBrO — O + KBr

3amaya Ne2
CocraBbTe ypaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMN:

KMnOs + NaNO2 + H.,O —

NaCrO; + H202 + NaOH —

Bi(OH); + NaS;0s + NaOH —

Bi0s + C —

Mg + HNOs (paz5) —

3ajaya Ne3

Hanbl nBe okuciutenbHo-BoccTaHoBuTeNbHbIe mapbl: KNO2, KNOs; u Pb(NO3)2, PbO..
[Tone3ysick TaOuuiel CTaHIAPTHBIX OKHUCIIMTEIHLHO-BOCCTAHOBUTEIBHBIX TOTEHIIHAIIOB, COCTABHTE
ypaBHEHHE BO3MOXHOUM peakiuu B ykazaHHoil cpeae (HNOs3). Paccuuraiite 3HaueHue
BJIEKTPOJBHKYILIEH CHIIBI PEAKIUU.

JlomalHee 3aganue Ne 5
Mo TeMe «JIeKTPOXUMHYECKHE CHCTEMbI»

B nomamneM 3aianuu o TeMe «DIEeKTPOXUMUYECKUE CUCTEMBIY: MepBasi 3a/laya OI[CHUBAECTCS B
1 Gamn; BTOpas — B 1,5 G6amna; TpeThs — B 2,5 Oanna.

3amaga Nel
CocTaBbTe DIIEKTPOHHO-MOHHBIE YpaBHEHUS JJIEKTPOAHBIX TPOIECCOB M  MOJEKYIsIpHOE

ypaBHEHHE TOKOOOpa3yrolel peakiuu, MpoTeKawomeld Mnpu padoTe TralbBaHHMYECKOTO 3JIEMEHTa
Co/Co(NOz3). // AI(NO3)3/Al. Paccumntaiite 3JIC (E) rajibBaHUYECKOTO 3JIEMEHTA MPHU CTaHIAPTHBIX
YCIIOBUSIX.

[IpuHsAB MOTEHIMAll aHOJA PAaBHBIM CTAHJAPTHOMY 3HAUEHHIO, PACCUMTAMTE KOHIEHTPALUIO
KaTHOHOB MeETaJlla B KaTOJHOM pacTBope, Inpu kotopo IJIC raapBaHHYECKOTO JJIEMEHTa
ymenbiutcs Ha 0,02B.

3agaua Ne2

[lpuBenuTe CcXeMbl 3JEKTPOJIHBIX MPOLECCOB U MOJEKYJSPHbIE YpaBHEHHs peakluil,
MPOTEKAIOIIUX MPH AJIEKTPOXUMHUYECKON Kopposuu raibpBanomapsl Co/Ni: a) B kucioit cpeae; 6) BO
BJIQ)KHOM BO3/YXE€.

Onpenenure yObUIb MAacChl aHOZA TPU KOPPO3UHU B KUCIOW cpene 3a 20 MHUH, €CIIM CKOPOCTh
koppo3uu cocraBuina 0,01 r/u4.

3azmaya Ne3

CocTaBpTe AJIEKTPOHHO-MOHHBIE YpPAaBHEHHs DJJIEKTPOJHBIX IPOLECCOB (AHOA HWHEPTHBIA) H
MOJIEKYJISIPHOE YPaBHEHHE PEaKIUH, IPOUCXOIAIIEH NP dJIEKTPOIIU3E:

a) pacmiaBa NaOH;

0) pactBopa CoSOg4.

Bbruncnure (akTHueckoe KOJUYECTBO MeETallla, IMOJyYeHHOTO Ha KaTOoAe NPHU DIIEKTPOJIN3E
Co(NO3)2, eciu 271eKTpOIIn3 TPOBOAMIN B TeueHnH | 4. Bbixoa merainia mo Toky coctaBui 85%.

VYkakuTe BO3MOXHbBIE TPUUMHBI YMEHBILIEHUS BbIX0/1a METaJ1a [0 CPABHEHHIO C PACUETHBIM.



BapuaHT 10MamHel KOHTPOJIBLHOM PadoThI

BAPHUAHT Ne 1

TEMA 3AJIAHUE
3aganmne 1. OKkoHYaHME >JIEKTPOHHOH (opMymnHl ....6526pl.Vkaxure
MOJIOKEHUE DJIEMEHTa B TEPUOAMYECKON CHUCTEME: MEpUOoa, TPYIIy,
Tema 1. MOJTPYIITY, Ha3BaTh 37eMeHT. COCTaBbTE IEKTPOHHYIO QOopMyTy aToMa
Hepuoanyeckas AJIEMEHTA. YKaXUTE JJIEKTPOHHOE CEMEMCTBO, METa/ll WJIM HEMETal.

CHUCTEMA 3JICMECHTOB
CTpocHHuE aToMa

CoctaBbTe  3JIEKTPOHHO-Tpauueckyo  Gopmyilny  Ais
3JIEKTPOHOB B HOPMAJILHOM COCTOSIHUU.
3aganme 2. VYkazaTb BCE€ KBAaHTOBBIE 4YHCIA JJII  DJIEKTPOHOB,
OTBEYAIONMX CJIeAyIoNIei 2MeKTpoHHOM popmyie 5p°

YKa3aHHBIX

Tema 2.
KuciaorHo-ocHOBHEIE
CBOMCTBA BelllecTB

3aganue. CocTaBbTe YpaBHEHUs peakLui, IPU IOMOIIHA KOTOPBIX MOKHO
OCYILECTBUTH CIIEAYIOIINE IPEBPALLICHHS
Zn — Zn0O — ZnCly; — Zn(OH)2—>Naz[Zn(OH)4]

3aganue 1. [Ina peakuun FesOsx) + Hory = 3Fe0k) + H2Oq) onpenenmre
BO3MO)KHOE HAIPABJIICHUE CAMOIPOM3BOILHOIO TEUCHHUs pEaKlIUu MpH
CTAaHIAPTHBIX YCIOBUAX M TIpH Temmeparype t =1227°C, ecrm TemmoBoit

Tema 3. 3(ekT 10 3a1aHHOM TeMIIepaTypbl HE U3MEHUTCS.
Xumuueckas VYkaxure: a) BbIIEIAETCS WIM TOIVIOLACTCS SHEPrs B XOze peakiuu; O)
TePMOAUHAMHKA NPUYMHY HAWACHHOTO M3MEHEHWs SHIponmu. Paccuuraiite temmeparypy, Ipu
KOTOPOH yCTaHaBJIMBAETCS PABHOBECHE U MPOMCXOIUT CMeHa 3Haka AG.
Baganme 2. Borumciure TerioBort addexr peakmmm 3FesOsx) + 8Alk) =
4Al1,03k) + 9Fe), MONB3yACh CTaHAAPTHBIMU SHTAIBIMSIME O0Opa30BaHUS
pearupyronmx BemiecTB (mpwiokeHre 3). CKOIBKO TETUIOTHI BBIICTUATCS
(mornoTutes) mpu 0Opa3oBaHUHM BellecTBa Fe B kormyectse 56 r?
3apanme 1. Temmneparypubslii koddduuueHt peaxknuu paeH 2,5. Kak
Tema 4. M3MEHUTCS CKOPOCTh PEeaKlUu: a) MpHU MOBBIILIEHUU TemmepaTypsl ot 60
XuMuueckast 1o 100°C; 6) mpu oxnakaeHu peakinoHHou cmecu oT 50 1o 30°C?
KHHETHKA U 3aganme 2. [l o6parumoit peaktmu FesOxk) + Hopy = 3FeO) + H20(r
XUMHYecKoe 3alMILIUTE BbIpa)KEHNE KOHCTaHThI paBHOBecuss AH®, kJ[x =+ 69,8.
paBHOBecHe [Ipensioxkute ciocoObl yBeIUUEHUs] KOHLIEHTPALMK IPOAYKTOB PEAKIIUU.

Tema S. PacTBopsl

3ananue 1. B 180 mur Boasl pactBopeHo 20 1 cynabdara MapraHia.
[Momyuauncs pactBop miotHOCTHIO 1,101 1/MIT. BeuucanTe MOJSIpHYTO,
HOPMAJIBHYIO, MOJISUIBHYIO KOHIIEHTPALMK U MACCOBYIO JIOJIEO
PacTBOPEHHOIO BEILIECTBA.

3ananue 2. CocTaBbTE MOJIEKYJISIPHBIE © HOHHO-MOJIEKYJISIPHBIE
YPaBHEHUS PEaKLMi B3aUMOJECHCTBHS B pAaCTBOPaX MEXKIY:

Bi2(S04)3 u NaOH; FeCls u H2S;
NH4OH u MnCly; H>SO4 1 Ba(OH)z.
3amanue 3. CocTaBbTe MOHHO-MOJIEKY/SPHBIE M MOJIEKYJIAPHBIE

ypaBHenus ruaponusa coieir NaxSiOs, SbClz, Rb2SOs. Kakoe 3naucHme
pH (>7, <7) uMeroT pacTBOPHI 3TUX CONECii?

Tema 6.
OKHCJIUTETBHO-
BOCCTAHOBHTEJIbLHBIE
CBOICTBAa BeIlleCTB

3aganue. MeTO0M 3J€KTPOHHOTO OasiaHca mojoepuTe KodPPHUIUEHTH B
YPaBHEHHSAX, YKAKUTE OKACIIUTENb U BOCCTAHOBUTEI, HAITUIIINTE
AJIEKTPOHHBIE YPaBHEHHSI ITPOLIECCOB OKHUCIICHUS U BOCCTAHOBJICHHUS
H3PO3 + KMnO4 + H2SO4 = H3PO4 + MnSO4 + K2SO4 + H2O

CuSO4 + H3PO; + H,O = CuH + HzPO4 + H>SO4

Tema 7.
DJIEKTPOXMMHYECKHE
CHUCTEMBI

3ananue 1. /s rabBaHUYECKOTO 3JIEMEHTa, 00pa30BaHHOTO
IUTACTUHAMU U3 METaJIOB

Zn u Ag, NOTpyKEHHBIX B PACTBOPHI UX COJIEH C KOHLIEHTPALMEN HOHOB
METaJUIOB




A™ =0,01 u B™ =0,05
1) cocTaBbTe CXeMy ralibBAHUYECKOTO DIICMEHTA,

peaxiuy;

3ananue 2. CocTaBbTe YpPaBHEHUS JJIEKTPOJHBIX MTPOLIECCOB (aHO

Brruncaure MacCCy METalljla BBIACIIMBIICTOCA HA KaTOJAC, CCJIIN

4.Bexox Metaia o Toky Bt coctaBuin  98%.

3amanue 3. CocTaBbTe ypaBHEHHS dJICKTPOIHBIX MPOIECCOB U
MOJICKYJISIPHOE YpaBHEHHE PEaKIINH, MPOTEKAIOIICH TPpH
ANIEKTPOXMUMHUYECKOW KOPPO3HH TaibBaHonapsl: Pb - Sn

a) B KUCIIOM cpene;

0) B aTMOcdepe BIaXKHOTO BO3yXa.

2) HaNWIIUTE YPaBHEHHS HJICKTPOIHBIX MPOIECCOB U TOKOOOPA3YIOIICH
3) paccumTaiiTe MEKTPOABIIKYIIYIO CHUITY TaTbBaHUIECKOTO 3JIEMEHTA.

MHEPTHBIN) U MOJIEKYJISIPHOE YpPaBHEHUE PEAKIUH, TPOXOAAIIECH pr
ANIEKTPOJIN3E PACIliaBa WK pacTBopa 3jektpoiuta paciuia CaClz .

3NIEKTpOsn3 npoBoawin npu cuiie Toka A =10,0. B Teuenue Bpemenu = 2,5

SourwNdE

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJIbeIe BOIIPOCHI IO TEME «XHMHYeCcKas TCPMOIUHAMHUKA)»

OCHOBBI XUMHUYECKOM TEPMOANHAMUKHU: TIOHATHE CUCTEMbI, BUJIbI CUCTEM.
TepmoanHamuueckre napaMeTpbl U QYHKIIMA COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Pabora. Temora.

[lepBbIii 3aKOH TEPMOTMHAMHUKH (BBIBO).

DHTaIbNusl Kak (YHKIUS COCTOSIHHSI CHCTEMBI. DHTAIBIINSA 00pPa30BaHUS BEIIECTRA.
TemnoBoit 3¢pdekT XumMudeckor peakiuud. DakTOpbl, BIMAIONME HAa TEIUIOBOH

XUMHYECKON PEAKIUU.

7.
8.
9.

10.
11.
12.
13.

RROooNoO~wNE

0.
1.
12.
13.
14.
15.
16.
17.

Tepmoxumus. 3akoH ['ecca.

CrnenctBus u3 3akoHa ['ecca.

DHTpOMNUs KaK QYHKIUS COCTOSHUS CUCTEMBI.

Bropoii 3aKk0H TEpMOIMHAMUKHU.

TpeTuii 3aKOH TEPMOIMHAMUKH.

Oueprus ['nb6eca.

Hanpapnenue caMmonpon3BOIbLHOTO MPOTEKAHNU XUMHUUECKHUX PEaKIIHiA.

KOHTpOJIbeIe BOIIPOCHI IO TEME «XuMHYecKasi KHHETHKA

XuMHYecKasi KHHETHKA. CKOpOCTB XHUMHYESCKOMN pcakuuu U METOAbBI €€ PCTYJIMPOBAHU.

ahdexr

BrusiHre KOHIIEHTpAIMK HA CKOPOCTh XMMHUYECKOM peakIuu (3aKOH JEHCTBYIOIIUX Macc).

Brustaue Temnepatypsl Ha CKOPOCTh XuMHUUYeckoi peaknuu. [IpaBuno Bant — Nodda.
Teopust akTUBHBIX CTOJIKHOBEHUI AppeHnyca.

DHeprus akTUBaluu. Y paBHEeHUE AppeHuyca.

Teopus nepexoJHOro KOMITJIEKca. DHepreTuyecKkas Juarpamma.
Kpusas Makcgenna — bonpiimana. DHepretuueckuii 6apbep.
Karanutrnueckue cuCTeMBl.

Binsanue xatanusaropa Ha CKOPOCTb XMMUYECKOM pEeaKUu.
["'oMOreHHsIil U reTepPOreHHbIN KaTajus.

KonebarenpHble peakiuu.

Xumuueckoe paBHoBecHe. OOpaTUMbIE M HEOOPATHUMbBIC PEAKIIUH.
Konctranta XxuMru4yeckoro paBHOBECHS.

Cwmemenne xumudeckoro paBHosecust. [Ipunnun Jle—Illarenbe.
BnusiHue KOHIIEHTpALMK, TABJICHUS U TEMIIEPATYPHI.

®a3oBbIC paBHOBECHS.

®dazoBble AUArpaMMBbl JJ1si OAHOKOMIIOHEHTHBIX CUCTEM.



KonTpoabnsbie Bonnpocsl no teme «PacTtBopbi»

1. Ilonstue pactBopa. PacTBopuMoOCTb BeliecTBa. PactBopumocTs rasa.
2.  PactBopbl. CnocoObl BBIpa)KEHUS KOHIICHTPAIMM pacTBOPOB (MaccoBasi JAOJsI, MOJIApHas
KOHILICHTpAIlKs, MOJISIPHAsT KOHIEHTPAIUs SKBUBAJICHTA, MOJIbHAS JI0JIS, TUTD).
3. KonnuratuBHbIE CBOMCTBa pacTBOPOB. MmeabHbBIN pacTBOpP.
4.  3axonsl Payns: | (Tonomerpuueckuil) u |l (30yminockonuueckuii 1 KpUOCKOITMYECKUI).
5. Ocwmoc. Ocmotuyeckoe naBieHue. Cxema oCMOMETpa.
6. KuCI0THO-OCHOBHBIE B3aUMOJICHCTBHUS BEIICCTB.
7. HoHHas Teopusi KUCIOT U OCHOBaHUU AppeHuyca. OCHOBHBIE MOHSTHUS M IOJIOKEHHUS TEOPUU
Appennyca.
8.  Jluccommarnusi KMCJIOT, OCHOBAaHMUN U COJEHl C TOYKM 3pEHUS HMOHHON Teopuu AppeHuyca
(mpumepsl).
9.  Crenens auccormanyu. CHUIbHBIC U CIa0bIe DIEKTPOIUTHL.
10. Huccomnmanus cnadbix anekTponnToB. KoHcTaHTa qucconmanum.
11. 3akon pazbaBnenus OcTBayibaa.
12. Peakiuu HOHHOTO 0OOMEHA MEXIY JEKTPOJIUTaMH (Ha MpUMepe peakinii 00pa3oBaHUs CIIa00To
ANEKTPOJINTA, OCAJKA U ra3a).
13. TlpousBeneHne pacTBOPHUMOCTH.
14. HVounHoe npousBeaeHHE BOAbL. BoIOPOAHBII U THAPOKCUIIBHBIN MOKA3aTeINu.
15. Tmaponus coseid. TUtbl rUAPOIN3A COTICH.
16. KonudecTBeHHbIE XapaKTEPUCTUKH MIPOLIECCa THAPOIH3A.
17. ®akTopsl, BIUSAIONIME HA MMPOIECC THAPOIIN3A.
KontpoabHbie Bonmpockl mo TeMe «/{ucnepcHbIe CHCTEMbI»
1. I'eTeporennsie cmecu. [{ucnepcHbie CUCTEMBI.
2. JHucnepcHocts. Knaccugukanuu TUCTIEPCHBIX CUCTEM.
3. Kommoumgnasie pactBopsl. JInopuibHbIe 1 THO()OOHBIE KOIIOUIHI.
4.  CnocoObl MOTy4eHHs KOJUIOUIHBIX PACTBOPOB.
5. CrpoeHue KOJJIOUIHBIX YaCTHUL.
6. IIpaBuno Pasuca — [leckona.
7.  YCTOWYMBOCTH KOJUTOMAHBIX cUCTeM. CTaOMIN3aTOPHI.
8.  Koarymsauus nuouiabHBIX U THO(QOOHBIX KOJIIOUIOB.
9. CemumeHTanus KOJUIOUIOB.
10. Koarynsmus KOJUIOMIHBIX PACTBOPOB JIEKTPOIUTAMHU.
11. TIpasuno llynene — apau. Koarymupytomas crmocoOHOCTS.
12. Onruyeckue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.
13. DnexTpuueckue CBOMCTBA KOJUIOWIHBIX PACTBOPOB.
KonTposbHbie Bonnpockl 10 TeMe «OKHCINTEIbHO-BOCCTAHOBUTEJIbHbIE
Npouecch»
1.  OcHOBHbIE TOHATHUS TEOPUU OKUCITUTEITHLHO-BOCCTAHOBUTEIBHBIX PEAKITHH.
2.  OKUCIUTENHbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA BEILIECTB.
3.  Baxdeimie OKUCIUTEA U BOCCTAHOBUTEIIH.
4.  Tumnbl OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKUUil (IPUMEPBHI).
5. OKHUCIUTENHHO-BOCCTAHOBUTEIHHBIN MOTEHIIMAIL.
6. VYpasuHenue Hephcra.
7. CocTaBieHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHII.
8. HampaBneHune OKHCIUTENEHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

KoHTpoJibHbIE BONPOCHI N0 TeMe «DIeKTPOXUMHUYECKHE CHCTEMbD)



DnexTpoxumMmuueckue cucteMbl. Kiaccudukarus 3JeKTpOXUMHUYECKUX MTPOIECCOB.
DNEKTPOXUMHUUECKHE MPOLIECCHI, MPOTEKAIOIIUE HAa TPAHULIE Pa3/iesia «METalll — PaCTBOPY.
lanpBanmyeckmii 3aeMeHT Jauuais — SIkoOwu.

DNEKTPOABUKYIIAS CUJIA TaTbBAHUYECKOTO JIEMEHTA.

WN3mepenune sieKTpOAHBIX TMOTEHUUANOB. Psii  cTaHZApTHBIX SJEKTPOAHBIX IMOTEHLUAJIOB.
CBOI/ICTBa METAJIJIOB B COOTBETCTBUU C MX MOJIOKEHUEM B PAly HaIPSHKCHUH.

6. YpaBuenue HepHcra.

7.  DIeKTpoau3 pacijiaBoB U pacTBOpOB. KaTonHble U aHOIHBIE MPOLIECCHI.

8.  OObenunennslii 3akoH dapanes. Berxon mo Toky.

9.  Kopposus metamos. Knaccudukaiiys KOppo3nOHHBIX MTPOIIECCOB.

10. Xwummueckast KOPPO3Hs.

11. DnexTpoxuMuyeckas KOppo3us. AHOJHOE OKHUCICHHE METalula U KaTOAHOE BOCCTAaHOBJICHHE
OKHCIIUTEISL.

12. Tlpumepsl KOppO3UH B KUCIIOH cpesie U aTMOCPEPHOIN KOPPO3HH.

13.  CkopocCTh KOPPO3HH.

14. 3ammra MeTaioB OT KOPPO3HH.

15. 3ammTHbIE NOKPBITHUS.

16. DneKTpOXMMHYECKHE CIIOCOOBI 3aIIUTHI OT KOPPO3HH METAJIOB.

17. Xumuueckue UCTOYHUKH TOKaA. ['aIbBaHUYECKHIT 2JIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYJISITOPBIL.

19. Xwumuueckue UCTOYHUKHU TOKA. TOIUTUBHBIC SJICMEHTEHI.

arONOE



INPUJIO’)KEHUE 2

7. OneHOYHBIE CPeICTBA ISl IPOBeIeHUsI IPOMEKYTOUYHOM aTTeCTAlluH
[IpomexxyrouHass — aTTecTanuss UMEET  LENbI0  ONPENeNIUTh  CTENEHb  JOCTH)KEHUS
3aIJIaHUPOBAHHBIX PE3Y/IHTATOB O0YUESHHS 110 TUCIUILIMHE 32 ONPEICIICHHBIN MTepHo 00yUeHHS.

a) Ilnanupyemble pe3yJbTaTbl O00y4YeHHS] U OICHOYHbIEC CpPeICTBA [JIfl INPOBeJIeHHUS
MPOMEKYTOYHOM aTTeCTALMHU:



CrpyKTypHBII
JIEMEHT

KOMIICTCHLIN

IInanupyeMsble pe3ysbTaThl
oOydeHus

OneHouHbIe CpesicTBa

OIIK-4

TOTOBHOCTBIO COYCTATh TCOPHIO U MMPAKTUKY JJIA pCIICHUA WHXCHCPHBIX 3aJ1a4

3HaTh

- OCHOBHBIE XHMHMYECKHE ITOHSITHS,
MIOJIOYKEHHUSA U 3aKOHEI,

- COBPEMCHHEIC HaIpaBJICHAS
Pa3BHUTUS HAYYHBIX TEOPHIA;

- METOIBI  TEOPETUYCCKOTO H
IKCIIEPUMEHTAIILHOTO UCCIICI0OBAHUS
B 00JIACTH XHMUH

Ilepeuens meopemuueckux 60npoco8 K IKIAMEHY:
1. OCHOBBI XMMHYECKOM TEPMOJMHAMUKU: CUCTEMA, TEPMOJMHAMUYECKHE IapaMeTphl
CUCTEMBI, PYHKIIUU COCTOSIHUS CUCTEMBI. [IepBbIif 3aKOH TEpMOIUHAMUKHU.
DHepreTuka XMMHUYECKHUX MPOLIECCOB.
DHTanenus. 3akoH ['ecca U ciieAcTBUA U3 HETO.
OHnTponus. YpaBHeHue bonblimana. BTopoii u TpeTuil 3aK0HbI TEPMOAMHAMUKH.
Oueprus [ m606ca. HanpapieHuss XUMHYECKUX MPOIIECCOB.
Xumunyeckass kuHeTHka. CKOpocTh XuMH4eckol peakuuu. CpelHss U MCTUHHAs CKOPOCTU
eakuuu. Kunetnueckas Kpupasi.
CKOpocCTb peakiy U METOJIbl €€ PETyIUPOBAHUS.
Bnusane temneparypsl Ha ckopocTh peaknuu. [IpaBmio Bant-I'odda.
DHeprus akTUBaluu. AKTUBUPOBAHHBIA KOMILUIEKC. YpaBHeHHE AppeHuyca.
0.  Karanuzatopbl ¥ KaTaTUTHUECKHE CUCTEMbI. | OMOTe€HHBIN KaTanus.
1.  KaranuszaTopsl U KaTaIUTUYECKUE CUCTEMBI. [ eTeporeHHblil KaTaaus.

P2 Oo~ND oOuTswWwN

12. Xwumwnyeckoe paBHOBecue. KoHCTaHTa XUMHUUECKOT0 paBHOBECHSI.

13.  Cwmemenue xummuueckoro papaoBecus. [Ipunmmmn Jle [aTtense.

14.  PactBopsl. CriocoOb! BeIpaKe€HHUS KOHIIEHTPALMU PAaCTBOPOB.

15.  PactBopsl 35ekTpoauToB. CTeneHb U KOHCTAHTA 3JEKTPOIUTHUECKON THUCCOLMALNU. 3aKOH

paszbaBnenus OcTBanbaA.

16.  Jluccoumanust KHCIOT, OCHOBAaHH, coJieil. AM(OTEpHBIE SIEKTPOITUTEHI.

17. PactBopumocts. IlponsBeneHne pacTBOpUMOCTH. YCiIOBHE 00pa30BaHMsS U pPACTBOPEHUS
OCaJIKOB.

18.  Jluccoumanus Boasl. MoHHOe mpousBeaeHue Boasl. pH.

19.  T'maponu3 coneii. CTeneHb M KOHCTaHTa THAPOIIH3A.

20.  ucnepcHble cucteMsl. Kimaccudukanus. JInopunpHble 1 110(GOOHBIE KOJTOU/IBIL.

21.  CrpoeHue KOJJIOWIHBIX YaCTHII.

22.  Koarynsuus KOJJIOUIHBIX PACTBOPOB.

23.  OKHCIHTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA BemlecTB. Kiaccuukammsi OKHCIUTEIBHO-

BOCCTAaHOBHTCJIIBHBIX peaKHHﬁ.




CrpykTypHBIi
JJIEMEHT

[Inanupyemslie pe3ysIbTaThl

OneHoyHbIE CpeicTBa

KOMITCTCHITHH 00yHeHms
24.  DJIEKTPOXMMHYECKUE CUCTEMBI. 3aKOHBI Dapajies. DIeKTPOHBIN MOTSHITHAIL.
25. T'anpBaHmMueckwmii 3eMeHT danusisa SIkoou.
26.  DJIEKTPOXMMHYECKHE CUCTEMBI: 3JICKTPOIN3 PACILIaBOB. [I[pUMEHEHHE AICKTPOIH3a.
27.  DnexTponu3. AHOJIHBIA U KaTOMHBIM MPOLIECCH MPH AJIEKTPoIn3e pacTBopoB. [IpumeHeHme
AIIEKTPOITH3A.
28. Kopposus. Bungsl kopposun. CriocoObl 3alTUTHl METAIIJIOB 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, BeIMUCIUTh DJ[C ranpbBaHMYECKOTO 3JIEMEHTA, €CJIM KOHIICHTPAIUH
- IPOTHO3MPOBATH BO3MOYKHOCTB | HOHOB MeTa/uIoB paBHbL: [AI**]=0,001 moms/1, [C0?*]=0,1 Momns/m.
IIPOTEKAHUS CaMOIPOU3BOJIbHBIX 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 MOJICKYJIIPHON 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 YpaBHCHHS OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

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

6. Hammcatp SJIEKTPOHHBIE YpaBHEHHUS OJIJIEKTPOJHBIX MPOIECCOB, ypaBHEHUE CyMMapHOU
TOKOOOpa3yroleil peakuuu, BerYUCIuTh DJ[C raibBaHMYECKOTO 3JEMEHTa, €CIM KOHLEHTPAINH
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 ypaBHEHHUS peakluii THAPOIN3a B MOJIeKyasipHoM 1 moHHOM 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 Boabl. [ITOTHOCTH 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 ranpbBaHMUECKOTO 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. 3akOHYHUTH ypaBHEHUS PEaKIMii, HAIMCAB UX B MOJICKYJISIPHOM ¥ HOHHOM BUJIE:
MnS + H,SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpexnenure TEPMOIUHAMUYECKYIO BO3MOXKHOCTD NMpoTekanus peakuu CaO) + 2 Ci) =
= 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 (), AHy = 115,6 x/I)x mpu cTaHZapTHBIX 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 OKUCIUTEIBLHO-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 peakiuu 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). HauvanbnHas 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. Omnpenennurte 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. HauanpHbIe KOHIIEHTPAIIMU UCXOAHBIX BemiecTB B peakiuu: 2 SOs ) + Oz () = 2 SO3 () 611N
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 kuciaorsl 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 HCCIICIOBAaHUS
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 TemoBoi SQ(EKT 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 KOHIEHTPALlMU PeareéHTOB KOHCTAaHTHl PABHOBECHSI CIICAYIONIUX PEaKIUn
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/mMi
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 COOTBETCTBYMOIIMX coneld. 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 37EKTPOABIDKYIIYIO CHIIY M ONpEENIUTEe HAIpaBICHUE CaMOIPOU3BOJIHLHOTO
MPOTEKAaHUsl PEaKIUU TPU CTAHAAPTHBIX YCIOBUAX, HCIONB3yS 3HAYEHHUS OKHCIUTEIHHO-
BOCCTaHOBUTENBHBIX MOoTeHIMamoB HJ + H3POs — Jo + H3PO3z + H20.

7. TlpuBeaute cXeMbl SJEKTPOIAHBIX TMPOIECCOB M MOJEKYISpPHBbIE YPaBHEHUS PEaKIIHid,
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 JEKTPOHHO-UOHHBIE YPaBHEHUS DIIEKTPOIHBIX MPOIECCOB (aHOJ 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 35IeKTPOIIH3 MPOBOAMIM B TeueHuH | 4. Bbixoa Merasa 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 arrecTaluss 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 JTUCUHUILIMHE MPOBOJUTCS 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 KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYecKoe U TIIyOOKoe 3HaHMe
ydeOHOro Marepuasa, CBOOOJHO BBITIOJHSET MPAKTHUYECKUE 3aJlaHus, CBOOOTHO OIEepUpYyeT
3HAHUAMU, YMCHUSAMU, IPUMCHACT UX B CUTyallUAX MOBBIIIEHHON CII0KHOCTHU.

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

— Ha OLIEHKY «Yy/I0BJIeTBOPUTEIbHO» (3 Oayna) — oOydarouuiicss 1eMOHCTPUPYET MOPOTOBBIi
YPOBEHb C(HOPMHPOBAHHOCTH KOMITETCHIIMI: B X0JI¢ KOHTPOJIBHBIX MEPOTIPHUSATHIA JOIMTYCKAIOTCS
OIIMOKHU, TPOSBISETCS OTCYTCTBHE OTICNbHBIX 3HAHHUM, YMEHHUIl, HAaBBIKOB, OO0y4arouIuics
HUCTIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHHUA IIPU ONICPUPOBAHWU 3HAHUAMU U YMCHUSAMU 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 ITPOCTHIX 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.



