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JIMcT akTyanu3anum padoueii mporpaMMal

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanusaruu B 2024 - 2025
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadempoit H.JI. MGH}IHI/IK

Pabouas nmporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanuzaruu B 2025 - 2026
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

[Iporokom or 20 . Ne

3aB. kadeapoii H.JL MGI[}IHI/IK

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstaux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

IIporokomor _ 20 r. Ne
3aB. kadeapoii H.JI. Menstauk

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa U ogoopena s peanusanuu B 2028 - 2029
yueOHOM roJly Ha 3acejaHuu kapeapbl XUMHUU

[Ipotokom ot 20 . Ne

3aB. kadenpoii H.JL MCH}IHI/IK




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[{enssMu OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHWMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKMX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITEITLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYCHUU
CHeIUaIbHbIX JUCIHUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

Juctumimaa XuMus BXOJUT B 00s3aTENbHYIO 9acTh y4eOHOTO MIaHa 00pa3oBaTenbHOM
MIPOrPaMMB.

Hdns  u3ydeHuss  JAUCHMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIQJICHUS),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

Jns  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHHUSA),
c(hOpMHUPOBAHHEIC B PE3YIIHTATE H3yUCHUS TUCITUILTHH/ IPAKTHK:

"Xumus" B 00beMe MPOTpaMMBI CpeHel 00111e00pa30oBaTEIbHOM IITKOJIBI

3HaHus (YMEHUs, BIIaJICHUs), OJTYYEHHbIE IPU U3YyYEHUHU JAaHHOM JUCLMILIMHBI OyIyT
HEO0XOAUMBI 1715l U3YYSHUSI AUCHUIUINH/TIPAKTHK:

be3zonacHOCTb )KU3HEAEATENbHOCTH

Okonorus

®dusnyeckas XUMHUs

3 Komnerenuun ody4arouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYEMbIe Pe3yJIbTAThl 00yUeHHu s

B pesynbrare ocBO€HMsSI AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydarOIIUUCSA OJIKEH
o0s1afaTh CIeAyIOIUMU KOMIETEHIUSIMMU:

KOI[ HHIUKATOpa I/IHI[I/IKaTop JOCTHXXCHHA KOMIICTCHIINN

VYK-1 Cnioco0eH ocyiiecTBIsATh MOUCK, KPUTUYECKUH aHaJIN3 U CUHTE3 HHPOPMAIUH, TPUMEHSTh
CHCTEMHBIHN MTOJIXO JJIsl PELISHHUs IOCTABJICHHBIX 3a/1a4

VK-1.1 AHanH3preT 3aaavy, BBIICIIAA €€ 0a3oBbIC COCTaBJIAOIIUEC, PACCMATPUBACT
U npearara€tT BO3MOXKHBIC BapUaHTbl PCUHICHUA MOCTaBJICHHOM 3aJa4u,
OLICHUBAA NX JOCTOMHCTBA U HCJOCTATKHU

YK-1.2 Ornpenenser, UHTEPIPETUPYET U paHKUPYET HHOpMAIHIO, TPEOYEMYIO 1JIs
pellieHus TMOCTAaBIEHHOW 3aJaud; OCYIIECTBISET MOUCK WH(GOpMAalUU TO
pa3JIMYHBIM TUIIAM 3aIIPOCOB

YK-1.3 [Ipu  o6pabGotke wuHPoOpMaNMK  oTiAMYaeT (akTbl OT  MHEHUH,
UHTEpIpeTalni, OlleHOK, (POPMHUPYET COOCTBEHHBIE MHEHHS U CYXKACHUS,
apryMEHTHUPYET CBOU BBIBOJIbI M TOUKY 3pEHUS




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:
— KOHTaKTHas pabora — 8,7 akaJi. 4acoB:

— ayJIuTOpHasd — 8 aKaJ. 4aCoB,

— pHeayautopHas — 0,7 akaj. 4acos;
— camocTosTeabHas padota — 95,4 akaj. 4acos;

— B (popMe npakTHuecKoi moarotoBku — 0 akazn. yac;

— MOJTOTOBKA K 3a4éTy — 3,9 akaj. yac

®dopma aTTecTaluu - 3a4E€T

AynutopHas s s
KOHTaKTHas paboTa E z ®opma TeKyIIero
Paszen/ Tema 2 (B akaz. yacax) E E{ Bunx 3 KOHTPOJISI Kon
[— > g O | camocToATENbHOM | yerieBaeMOCTH 1 B —
25 paboTHI MIPOMEKYTOYHOM
Tex. mab. | mpakr. z'S aTTecTalyy
3aH. 3aH. | O &
1. Xumus
- oopmIieHHE
oT4eTa 1o
1a00paTOpHOI
pabore; 3amura
- peuieHue nabopaTtopHOn VK-1.1
4,
1.1 Xummaeckast TepMOANHAMUKA 15 HOMamHero_ paGoTEL VK-1.2,
3amanus Ne 1; Homamnee VK-1.3
- 3amadue Ne 1. '
camocrositeabHoe | TectupoBanue
M3y4eHHEe yueOHOH
U Hay4yHOH
JUTEPATYPHI
- oopmiieHne
oT4eTa 1o
71a00paTOpHOI
pabore; 3amura
- peuieHue nabopaTtopHOn VK-1.1
4,
1.2 XuMnueckass KHHETUKA 1 2 1 20 AOMAIITHETO paboTL. VK-1.2,
3amanus Ne 2; Homamnee VK-1.3
- 3amanne Ne 2. '
camocrositenbHoe |  TectupoBaHue.
u3ydeHue y4eOHOH
Y HAYy9HOH
JIUTEPATyPhI
- oopmnenue
oTYeTa 1o
71a00paTOpHOI
pabore; 3amura
- perieHne JTab0opaTOPHOI VK-1.1
4,
1.3 PacTBOpBI 2/1,61 20 AOMAITTHETO paGoTh.. VK-1.2,
3aganus Ne 3; Jomamnee VK-13
- 3amanue Ne 3. '
camoctosTenpHoe | TecTupoBaHue
u3yucHHe y4eOHOH
U Hay4HOH
JUTEPATypPhI




odopmiieHue

oTyera 1o
nabopaTtopHoOr
pabore; na6ia?£)TaHoﬁ YK-11,
1.4 [TucniepcHbIE CUCTEMBI 20 - patop VK-1.2,
paboThI.
CaMOCTOSITEJIbHOE VK-1.3
.| TecrtupoBanue
u3yucHHe y4eOHOMH
U Hay4HOH
JUTEPATYPHI.
odopmiieHHe
oTyera 1o
nabopatopHoOn
pabore; Samura
L5 oo | o | v
OKHCIIHTEITLHO-BOCCTAHOBUTEIIHHBIC 1 10 A P ) VK-1.2,
3aganus Ne 4; JomarHee
MPOIIECCHI YK-1.3
- 3aganue Ne 4,
camocrositenbHoe |  TectupoBaHue.
M3y4eHne yueOHon
U Hay4HOH
JIUTEPATYPbI
3ammuTa
caMmocTosiTeJbHOE |  JabopaTopHOU
H3y4eHHe yu4eOHOI a00ThI YK-L1,
1.6 DIeKTPOXUMUYIECKUE CHCTEMBI 10,4 i yHee P ) YK-1.2,
Y HAYYHOHI Jomainee
VK-1.3
JUTEPATYPbI 3amanue Ne 5.
TectupoBanue
HWroro no pazneny 4/1,61 95,4
HWroro 3a cemectp 4/1,611 95,4 3a4éT
Hroro no aucnumninuae 4/1,611 95,4 3a4eT




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce mnpenogaBaHMs AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaJULMOHHAS
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLUIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe Jiekuuii-0Oece1bl UM Juaiora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3IOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECKUI
MaTepHuall 3apaHee BbIIAeTCsS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO W3y4YeHMsl, JUIsl OATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

Ocoboe MecTo B mpoliecce MpernojaBaHusl JUCUUIUIMHBL «XUMUS» 3aHUMAOT JIEKIHUHU C
HCIIOJIb30BAHUEM JIEMOHCTPALIMOHHOIO XHMHYECKOIO0 JKCIIEPUMEHTA, KOTOPBIA II0O3BOJISET
HauOoJiee MOJIHO PEeaTu30BaTh METOJ IPOOJEMHOro OOy4eHHUs uepe3 MOCTaHOBKY IpodieMm ¢
MOMOIIBIO0 JAEMOHCTpAllMi SBJICHHWA, PEaKIHWid WIH IpoleccoB. Bo3MoxHO oOBeAMHEHUE B
JEKIMOHHOM H3JIOKEHUU IPUEMOB MBICIEHHOIO W PEaJbHOI0 HKCIEPUMEHTAa, YTO [JaeT
BO3MOYKHOCTB (DOPMUPOBATh 3HAHHS 00JIee BEICOKOM CTEIIEHH 0000IIEHHOCTH.

JIeKIIMOHHBIN MaTepHall 3aKpeIusieTcss B XoJe Ja0opaTopHbIX paboT, B X0/€ KOTOPBIX
yueOHass paboTa MPOBOAMTCS C pEaJbHBIMH XMMHUYECKHMMH BemecTBamu. Ha maGopaTopHBIX
paboTax BBINOJHAIOTCS TPYNIOBbIE WM WHAWBUAYAJIbHBIE 33/JaHUS 110 NpPOIIeHHOH TeMe.
[IpoBenenue nabopaTopHbIX pabOT HEOOXOIMMO IpeNBAPATh HHCTPYKTAKEM IO IpaBUIIaM
6e3onacHoil paboThl B XUMHUYECKOH jabopaTopun. OCHOBHBIM YCJIOBHUEM JIOIyCKa CTYJEHTOB K
nabopaTopHOil paboTe SBIAETCS WX 00s3aTelbHAs IOATOTOBKA K HEH C COCTaBICHHEM
TeopeThyeckoro BBezeHUsA. Ilpu mpoBeneHHM 1a0OpaTOPHBIX 3aHATHH HCHOJIB3YETCS METOJ
KOHTEKCTHOTO OOYYEHHs, KOTOPBIH MO3BOJSIET YCBOMUTh MaTepHall MyTE€M BBISBICHUS CBs3Ei
MEX/y KOHKPETHBIM 3HaHMEM U ero npuMeHeHueM. Kpome Toro, nenecoo0pa3Ho UCOIb30BaTh
TEXHOJIOTHIO KOJUIEKTUBHOTO B3aUMOOOY4eHHMS (MTapHyI0 padoTy) TpEX BUIIOB: CTaTHYECKas mapa,
JMHaMUYecKas napa, BapuallioHHasl 1apa; COBMeIlas €e ¢ TEXHOJIOruel MoyIbHOro 00y4YeHHU .
BoeimonHuB 3kcnepuMeHT, oOyuaromuecss (GOopMyIHpYrOT 0O0OOIIEHHBIE BBIBOJBI MO CEPUU
OIIBITOB, MCIIOJb3Ys IPUEMBI aHAJIOTUH U CPABHEHHSI.

CamocTrosaTrenbHas pabota oOydaromMxcsi BKJIIOYaeT B ceOs camble Pa3HOOOpas3HbIe
(bopMBbl y4eOHOM NEesATETbHOCTH: BBINOJHEHHE JOMAIIHUX 3a/laHui, 3aBeplieHrne 0hopMIICHUs
1abopaTopHbIX pabOT, MOJArOTOBKA K MPAKTUKYMY, W3Y4€HHE OCHOBHOTO M JOIOJHUTEIBHOIO
MaTtepuaja No ydyeOHMKaM M TOcOoOMsSM, YTEeHHEe M MNpopadoTKa HAayyHOW JUTEpaTrypsl B
OoubnuoTeke, HarMcanue pedepaToB U KYpCOBBIX padoOT, MOATOTOBKA K KOJUIOKBUYMaM, 3a4eTam,
UTOTOBOM aTTECTaLUH.

6 YuedHO-MeTOIHUYECKOE 0fecTiedeHre CAMOCTOSITEIbHOI padoThl 00yyaromuxcst
[pencraBneHo B mpuiioxeHn# 1.

7 OueHoYHbIE cpecTBA VIS IPOBeAeHUsI MPOMEKYTOUHOMH aTTecTAluM
[IpencraBieHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOe H HH(POPMAIMOHHOE 00ecTieYeHre THCITUTITHHBI (MOTYJIs1)

a) OcHoBHas auTEpaTrypa:

1. OcuoBsl xumun: yueOuuk / B.I'. Banos, O.H. I'eBa. - M.: KYPC: HUI] UTHO®PA-M,
2014.-560c.: - (Bwicmee obpa3oBanme: bakamaBpmar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 — (nmara obOpamenus: 26.04.2023). - Tekcr:
3JIEKTPOHHBIN.

2. Komsina, JI. T'. Xumus : yueonoe nocobue / JI. I'. Konsina, JI. T'. Tapaciok ; MI'TYV. -
Maruutoropck : MI'TY, 2015. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyIL. sKpaHa. -
URL:



https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (nara oopamenus: 26.04.2023). - MakpooObekT. - TekcT : 31eKTpoHHBIH. - CBeICHUS
noctymHbl Takke Ha CD-ROM.

0) lonoJtHUTEILHAS JIUTEepaTypa:

1. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensuuk, 3. P. Mymnuna, O. A. Mumypusa
; Marauroropckuil roc. Texuudeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
Hocora, 2019. - 1 CD-ROM. - 3arn. ¢ Tutym. 2kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3JICKTPOHHBIA. -
Ceenenus noctynnsl Takke Ha CD-ROM.

2. Mensauk, H. JI. [Tucniepcubie cucremsr : npaktukyMm / H. JI. Mensauuk, D. P. Mymiuna, O. A.
Mumypuna ; MarHutoropckuii roc. rexunyeckuii yu-T um. I'. 1. Hocosa. - Marauroropck : MI'TV num.
I W. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ turymn. 2kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

3. Konsma, JI. I'. OxucnurenbHO-BOCCTAaHOBUTENbHBIE peakuu. OCHOBBI 3JIEKTPOXUMHH :
yuebnoe mocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marauroropek : MI'TVY, 2015. - 58 ¢. @ ui.,
TaoJI. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObeKT. - TEKCT : 3IEKTPOHHBIN. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuyeckas kuHeTHKa. COCTOSIHHE XHMHUYECKOTO PaBHOBECHS :
npaktukyM / O. A. Mumypuna, D. P. Mymimuna, O. B. EpiioBa ; MarHUTOrOpCKHit TOC. TEXHUYESCKHIA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
THTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOGpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3JICKTPOHHBIHA. -
Ceenenus noctynssl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmas xumusa: yueb. Il TEXHHYECKMX Hampas. W cmern. By3oB /H.B.
Koposun —9-e u3a., nepepad.- M.: Beicun. mik., 2007.- 557 c.: nin. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIMN.

6. Kparkuit cnpaBounuk ¢usuko-xumuueckux BemuunH / coct.. H. M. Bapon, A. M.
[TonomapeBa, A. A. Pasuens, 3. H. Tumodeesa; mox pen. A. A. Panens, A. M. [lonomapesoid. - 10-e
u3., ucnp. u gon. - CII6. : Mean ®denopos, 2003. - 238 c. : nun. - ISBN 5-8194-0071-2. - Tekcer:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BbICIINX YUE€OHBIX 3aBeIeHUN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:

HayYHO-TeXHHUYecKui xxypHai — ISSN 0579-2991.

B) MeToauyeckne yKa3aHus:

1. Mumypuna, O.A. DHepreruka XWMHUYECKHX IPOLIECCOB: METOJMYECKHE YKa3aHHUs K
71a00paTOPHBIM paboTaM MO JUCHUILIMHE «XUMHSD) TS 00yJaroIuXCsi BCeX HalpaBJIeHUH MTOATOTOBKH
U crienualibHOCTEH THEeBHOU GopMbl 00yuenus / O.A. MunypruHa; MarHUTOrOpCKHii TOC. TEXHUYECKHIA
yH-T uMm. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. . Hocosa, 2023. — 11 c. — Teker :
HEIOCPEICTBEHHBIMN.

2. Konsna, JI.T'. Xumuyeckast TepMOJIMHAMHKA: METOAMYECKHE YKa3aHUS JJIS1 CAMOCTOATEIbHOM
paboThl MO JAUCHUIUIMHE «XHUMHUSA» Ul OOYydYarolMXCsl BCEX HANpaBJIEHUH IOATOTOBKU H
crnienuanbHocTel Bcex Gopm ooyuenus / JI.I'. Konsima; MarHuToropckuii roc. TeXHU4eCKUid yH-T UM. I
N. HocoBa. — Maraurtoropck : MI'TY um. I'. Y. Hocosa, 2023. —



18 c. — TekcT : HemoCpeICTBEHHBIH.

3. Komsanma, JLI. CkopocTh XHMHYECKHX pEaKIUii M XHMHYECKOE paBHOBECHUE:
Metonuueckne yka3zaHusi K J1a0OpaTOpHBIM paboTaM M0 AUCHMIUIUHE «XUMHUS» Ui
00y4aloIIMXCcsl BCEX HAIPABICHUHN MOJITOTOBKHU U ClielHaNIbHOCTEH Beex ¢opm oOydenus / JL.T.
Konsima, E.B. Tapactok; Marautoropckuii roc. texuudeckuii yH-T uMm. . WM. Hocoma. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2023. —8 ¢. — TekcT : HemocpeACTBEHHBIH.

4. PonnonoBa, H.M. Xumuueckas kuHeTHKa. XHUMHYECKOE PABHOBECHE: METOJIUYECKHE
yKa3aHUsS JJIs1 CaMOCTOSITETIbHOM pabOThl MO JUCHUIUIMHE «XUMHs» I 00y4JaromuXcs BCEX
HaIpaBJIeHUH MMOATOTOBKH U CIIElHalbHOCTEH Bcex ¢dopm obyuenust / H.U. Pogmonosa, A.Il.
[TonomapeB; Maruutoropckuii roc. Texuudeckuit yu-T um. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2023. — 20 c. — TekcT : HemoCpeICTBEHHBIH.

5. Uynposa, JI.B. PactBopsl: MeToanueckas pazpadoTka K j1ab0opaTopHbIM paboTaM 1o
IUCLUUIUIMHE «XUMUS» Ui 00YyJaroUINXCsl BCEX HANPABICHUN MOATOTOBKH M CIIEIUATBLHOCTEH
Bcex ¢opm obyuenwus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOropcKuii roc. TEXHHYECKHMA YH-T
uMm. I'. Y. HocoBa. — Maruutoropck : MI'TY um. I'. Y. Hocora, 2023. — 41 c¢. — Tekcr :
HEIOCPEICTBEHHBIM.

6. Uynposa, JI.B. PacTBopsl: MeToanueckasi pa3paboTKka K caMOCTOATENbHOM paboTe 1mo
IUCHUIUIMHE  «XuMHs» I oOydaroluxcsi 1O BCEM HamlpaBlIEHUSM MOATOTOBKU H
crienuanbHOCTIM Bcex ¢opm obOyuenust / JI.B. Uynpora, D.P. Mymiuna, O.A. MuiypuHa;
MarnuTtoropckuii roc. Texuuueckuid yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. .
Hocoga, 2023. — 26 c. — TekcT : HemocpeACTBEHHBIH.

7. Komsna, JL.I'. KonnounnHbele pacTBOpbHI: METOAMYECKHE yKa3zaHUs K JabOpaTopHOI
paboTe MO AUCHUILTHHE «XUMUS» s 00YJaloUINXCsl 1O BCEM HAlpaBJICHUSM MOJITOTOBKH U
crieraabHOCTAM Bcex (opm obydenus / JL.I'. Komsima, JI.A. BoabsiH; MarHuToropckuii roc.
texandyeckuid yH-T uM. ['. . HocoBa. — Marauroropck : MI'TY um. I'. . HocoBa, 2023. -9 c. —
TeKCT : HeImoCpeACTBEHHBIN.

8. Komsana, JI.I'. OkucnuTenbHO-BOCCTAHOBUTENBHBIE PEAKIMH: METOINYECKAE YKA3aHUs
K JabopaTOpHOM paboTe Mo AMCHUIUIMHE «XUMHSD» I 00ydaroluxcs BCeX HaIlpaBICHUN
MOJrOTOBKM M crnenuanbHocTedi Bcex ¢opm oOyuenns / JLI. Komsma, E.B. Tapaciok;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. M. Hocoa. — Marnuroropck : MI'TY um. I'. .
Hocoga, 2023. — 10 c. — TekcT : HemoCpeACTBEHHBIH.

9. Komsapna, JI.I'. OKuciIuTenbHO-BOCCTAHOBUTENIBHBIE PEAKIMM U 3JIEKTPOXUMHUYECKHUE
MPOIIECCHI: METOANYECKass pa3padoTKa K CaMOCTOSTEILHOM padoTe Mjisi 00ydaroIuXcs M0 BCEM
HAIPaBJICHUSM MOATOTOBKH U CHELHaTbHOCTAM Bcex (opm obyuenus / JL.I. Komsma, E.B.
Tapactok, J.P. Mymniuna; Marautoropckuii roc. texuuueckuid yH-T uM. I'. WM. Hocoa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2017. — 41 c. — Tekcr : HenocpeACTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXUMHYECKHE MPOIECCHI: METOIUYECKHE YKa3aHUS K
nabopaTopHoil paboTe Mo AUCHMIUIMHE «XUMHS» Uil 00ydaromuxcs MO BCEM HaIpaBlICHHUSIM
MOJITOTOBKH U CHEIHaIbHOCTAM BceX (opm oOyuenus / O.A. Mumypuna, H.U. Ponuonosa;
Marnurtoropckuii roc. rexuudeckud yH-1 uM. I'. 1. Hocoa. — Marnuroropck : MI'TY um. I'. .

r) [Iporpammuoe odecnieuenne u UHTEepHET-pecypcehl:

IIporpammHuoe obecnieueHue

Haumenosanwue 10 Ne noroBopa Cpok neiicTBUS TUIICH3UN
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHO
Professional

7Zip cB00OTHO pacrpoctpansemoe [10 0EeCCpOYHO
Chemcraft

Windows 11-933-14 o1 17.07.2014 O6eccpouHo




FAR Manager |cBob6oaHO OCCCPOUHO
Bpayzep CcBOOOTHO 06eccpouHO

IIpodeccnonanbHbie 6a3bl JAHHBIX 1 HH(POPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

DnexTpoHHas 06a3a MepUOIUYECKUX U3TAHUN
East View Information Services, OOO
HauunonansHas
undopmanuronHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHISKC HAYYHOIO0 IIMTHUPOBAHUS
ITouckoBass cucrema Axagemusi Google
(Google Scholar)
Poccuiickas ['ocymapcTBeHHass OmOIMOTEKA.
Karanoru
DnexTpoHHbIe pecypcbl oubmnoreku MI'TY
uMm. ['.1. HocoBa

9 MaTepuaJIbHO-TeXHHYeCKOe 00ecredeHue TUCIIUITIHHBI (MOTYJIs1)

https://dlib.eastview.com/

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

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

https://magtu.informsystema.ru/Marc.html?locale=ru

MarepuanbHO-TEXHHUECKOE 00ecIIeueHUe JUCIUTUINHBI BKITIOUACT:

1. Y4eOHble ayIUTOPUN [T IPOBEICHHS 3aHATHIA JIEKITUOHHOTO THIIA.

OcHalleHHe ayTUTOpUH: MYJIbTUMEIUIHBIC CPEICTBA XPAHEHHUS, MIEPEIaui U IPEICTaBICHUS
uHpOpMaLUN

2. VYueOHblE ayaUTOPUU JJs TPOBEACHUS Ja0OpaTOPHBIX 3aHATUH, TPYNHOBBIX U
WHIUBUTYaJIbHBIX KOHCYJIbTAIUH.
Ocnamenue aynuropuu: Harmisaaeie MaTepuabl: TaOIUIIbI, CXEMBbI, IIJ1aKaThI.

3. [loMeneHust AT CAMOCTOSATEIHHOU pa0OThI 00YyUAIOIITUXCSL.
OcHainenre ayauropun: [lepconanbHbie KoMmbioTepbl ¢ maketom MS Office, Bbixomom B
WHTEpHET ¥ ¢ JOCTYIIOM B DJIEKTPOHHYIO HHPOPMAITHOHHO-00pa30BaTEIbHYIO Cpey YHUBEPCHUTETA

4. TlomemeHuss uis XpaHeHHss U OPOMUIAKTUYECKOTO OOCHYXHMBaHHS  y4eOHOTO
000pyT0BaHUs.

Ocnamenue ayautopun: Cremnaxu, ceddbl Uisi XpaHEeHUs Yy4eOHOro 000pyAOBaHUS.
HNucTpymMeHTHI U151 peMOHTa 1ab0paTOpHOTO 000y I0BAHHS.

MNPUJIO)KEHHE 1



6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI PadoThI 00y4alIMXCH

CamocrosiTenbHass pabora oOydarolmuxcs MOApa3ieseTcss Ha ayAUTOPHYIO, KOTopas
MPOUCXOAUT KAaK BO BpeMsl JaOOpPATOPHBIX 3aHATHM, TaK M Ha IJIAHOBBIX KOHCYJbTAllMAX, U HaA
BHEAyIUTOPHYIO, IPOUCXOISIIYI0 BO BPEMS IMOATOTOBKH 00YYaIOIIMMUCS OTYETOB 10 JIJAOOPATOPHBIM
3aHSATHUSM U BBITIOJIHEHUSI IOMAITHUX 3aaHU.

AynutopHas caMoOCTOsTelIbHass paboTa O0OydYaroIMXCs IMpEANoyiaraeT MPOXO0XKJIECHUE
TECTUPOBAHUS 10 KAXKIOMY pa3zeily TUCHUILTUHBL. TecThl BKIIOYAIOT TEOPETUUECKUE U MPAKTUUECKUE
3aJlaHusl, OTBETHl HAa KOTOpble TPeOYIOT TIyOOKOro INOHMMAaHHUs HW3YYEHHOIo MaTepuana. TecTswl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXKIOMY BOIPOCY Mpearaercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJUH WM HECKOJBKO MpaBWIBHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISICTCS MyTEM
COIIOCTABJICHHUS MOJYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO 0AJLIOB B Kax 101 TeMe Kypca — 10.

Bapl/laHTbI TeMaTHYeCKHUX TeCTOBBIX 3aJaHui IJ19 TEKYHIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tectax no teme «XuMu4eckasi TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OILICHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0ai, a BOCBMOE, IEBITOE U IECITOE 3aJaHusa — B 2 Oayia.

Teer Ne 1

1. Ilpu paccMOTpEHUU XUMHUYECKOW PEaKLUU cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbl
0) MPOAYKTHI XUMHUYECKOU PeaKkIuu
B) pEaKUMOHHBIN COCY]l
I) HCXOIHbIE PEareHThl U MPOAYKThI PEAKLIUU
2. TlepBelit 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEMAaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K= A (- EA/RT)
6) K=R/Nju r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBNNS pEaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TeroBoil 3¢ ekt peakuuu otpunarenet (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbIaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CUCTEMBbI MOBBILIAETCS
4. CranaapTHble TeIuoBble 3 ()EKTH TPUHATO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg 1") AHct
5. Kaxkue u3 mpuBEeICHHBIX PEAKIINH SBISIOTCS SHAOTEPMUUECKUMU?
a) 1/2 Ny + 3/2H,=NHj , AH = — 46 K]I>x/Moib
0) H+4/2 0,=H,0, AH = -242 K]]x/Mob
B) I/2 N2+ 1/2 02=NO , AH = 90 K]I>x/monb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/mMomb

6. Kakas m3 HammcaHHBIX HIDKE pEaKIMii OTBEYAeT TEIUIOTe oOpa3oBaHUs okcuaa azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N+ O=NO B) 1/2 N2+ 1/2 02 =NO
6) N+ 1/2 O,=NO r) NHz+5/20, =2NO+3H;0
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :
CuO () *+ C (rpagur) = CU (o + CO (), mormotunock 22 kJkK TEMI0THI.
DHranenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735



8.

Hnsa peakmmu NiO ) + C (rpagur) = Ni ¢ + CO (. Onpenenure BO3MOXKHOE HalpaBlICHUE
CaMOIIPOU3BOJILHOTO TEUEHHS PEAKLIMY IIPU CTAaHAAPTHBIX YCIOBUAX U IpH TeMieparype 627°C.

BemtectBo AH®293  (KJI>k/MOJIB) S°9s  (x/mMonp*K)
NiO -239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBeTe ykaxuTe 3HaueHus dHeprum [ mOOCa mMpu CTaHIAPTHBIX YCIOBUSX, NMIPH TEMIIEpAType

627°Cu TeMieparypy Hadyajia peakiuu

9.

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

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

Kak n3MeHsieTcst SHTpOIUS NP Pa3IoKEHUU KapOOHATa KaIbIIHs?
a) yBEINYHUBaCTCS B) HE YMCHBIIIACTCS

0) yMeHbIIIaeTCs I') HE 3HaI0

10. JTannas peakius:
2KC103 (TB) —>2KC1 (TB)+302 (r) AH<O
MOXKET CaMOIIPOU3BOJILHO MPOTEKATh

a) B MPSIMOM HaIpaBJieHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMHu4YecKkass KHHETHKA

B Tecrax mo teme «XuMHUYecKass KHHETHUKA: IIEPBOC, BTOPOC, TPCTHE, YCTBCPTOC U IIATOC 3aJaHUs

ouenusarorcda B 0,5 6aia; mecroe, ceAbMOE, BOCbMOE, IEBSITOE U JecsiToe — B 1 Oaiu1, a oAuHHAaAIaToe
—B 2,5 Oamna.

=

Tecer Ne 1

Pa3znen xumMuu, u3yyaroniuii CKOpoCTH ¥ MEXaHU3MbI XUMUYECKUX PEAKLUi, Ha3bIBACTCS
a) XUMH4ecKasi TepMOJJMHAMUKa
0) TEpPMOXUMHS
B) XUMHMUECKasi KHHETHUKA
CKOpOoCTh XMMHUYECKOH pEAKLIUU — 3TO ...
a) BpeMs, 32 KOTOPOE MOJHOCThIO PACXOyeTCsl OJTHO U3 UCXOJIHBIX BEIIECTB
0) U3MEHEHNE KOJMYECTBA BEIIECTBA PeareHTOB (MJIM MPOJIYKTOB) PEaKIMU B €AUHUILY
BpEMEHH B eMHHUIE O0bemMa
B) KOJINYECTBO BEUIECTBA POIYKTOB PEAKLIMN K MOMEHTY OKOHYaHMsI peaKkLuu
B kakux equHUIIaX BBIPAXAETCS CKOPOCTh XUMHUYECKON PEaKkun?
a) MOIb 1 ¢
0) Oe3pa3zmepHas BETMYMHA
B) MOJIb" C
Ot kakux (paKkTOpOB 3aBUCUT CKOPOCTh XUMUUECKHUX PEAKIIH?
a) OT IPUPOJIBI PearupyroINX BEIIECTB
0) OT TeMnepaTypsl
B) OT 0ObeMa peakIIMOHHOTO cocy/a
CocTosiHrEe XUMUYECKOTO PaBHOBECHS 0OpAaTUMBIX MPOLIECCOB KOJTMYECTBEHHO XapaKTepU3yeTcs ...
a) paBHOBECHBIMH KOHIICHTPALUSAMH MPOJYKTOB PEaKIHH
0) SHEpruei aKTUBU3AIUU
B) KOHCTAaHTON paBHOBECHS
Kak 3anuceiBaeTcst BBIpaXEHHUE ISl CKOPOCTH PEAKIIUU
4 NO ot 6 H,O=4 NH3(1-) +5 Oz(r)
a) V = k[NO]*[H,0] 6) V = k[NH3][O>] B) V = kK[NOJ*[H,0]°



7. Kak 3anumiercs BeIpaKeHHUE I KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) K = [C][D]/ [A][B]*
6) K = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha [uarpamme 1MokasblBaeT 3HaYeHHE TEII0BOro 3¢ ¢dekra peakiuu?

ayl E? .
4
0)2 2
v
B) 3 Y
Y 3
—y Y

v

XOJ1 pEaKIu

9. Ut0 MOXHO CKa3aTh O PEAKIUH, H300pAKEHHOW HA TUarpaMMe K Borpocy 87
a) 9K30TepMHUYIECKas peaKius
0) PHIOTEpPMHUYECKAsT PEAKITUS
B) peaKIIMsl OMUCHIBAET COCTOSTHUE PABHOBECHS
10. PaBHOBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMeEIIaeTCsl BIEBO.
a) MPY MIOHUKCHUH TEMIIEPATYPhI
0) IpH MOBBIILICHUHU TEMIIEPATYPbl
B) TIPH TTOBBIIIICHUY JIABJICHUS
11. Ina peakunu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemInepaType KOHCTaHTa PABHOBECHUS PaBHA
0,8. PaBHOBecHass KOHIIEHTpauusi Bojopoja paBHa [,2 Moub/a. Bpeluncaute HUCXOAHYIO
KOHIIEHTPAIIMIO BOAOPOIA.
a) 1,2
0) 3,5
B) 5,0

PacTBoOpsI

B Tecrax mo Teme «PacTBOpb»: mepBOe 3amaHUE OIECHHWBaeTcs B | Oamr, BTOpoe, TpeThe,
4eTBEepTOE, MATOE U IIeCTOe 3aaHud - B 1,5 Oanna; ceapmoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 Gamna.

Tect Nel

1. dnsa ypaBaenus peakun Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPABHEHHE 3aIUIIECTCS B BHJIC
1) 2K"+ S0, = K,SO,
2) Cu* +S04 +2K" + 20H = Cu(OH)2{ + K,S0,
3) CuSO, + 20H™ = Cu(OH)zl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xsopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO4 paBHO
N1 2)2 3)11 4) 13

4. J1na nonasnenus rugponusa xiaopuaa xpoma (III) cienyer
1) 1mo0aBUTH CONITHYIO KHCIIOTY
2) 100aBUTH IIEIOYb
3) pa30aBUTH PacCTBOp BOJOH
4) TOBBICHTBH TEMIIEPATYPY



5. B pazbaBiieHHOM pacTBOpe, TMPUTOTOBICHHBIM W3 THAPOCY/Ib(ara KajablMsg M BOIBI, CyMMa
KO3 PHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JHCCOLMAIIMH PACTBOPEHHOT'O BEIIECTBA — 3TO
13 2)4 3)5 4) 6
6. PacTBopHMOCTH OKcamata cepebpa paBha 3,27-107 1/ 100r H,O. Ompexenute OpoH3BEICHHUE
pactBopumoctu AgyCy04
1)5107" 2)1,16:10°  3)10,7-10° 4) 2,31-10°
7. MaccoBast 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOLLICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJHMYECTBa BEIIECTBA K 00bEMY BOJIbI
3) Macchl BEIIeCTBa K Macce pacTBOpa
4) KoJIM4ecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnmaObIM 251eKTpoIMTaM OTHOCUTCS ...
1) ruapoKCcH aMMOHHMS
2) TUAPOKCH] KaJus
3) XJIOpHI KaIbLusg
4) MaprasioBas KUCIIOTa
9. M3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT MMETh INEIOYHYIO HIIM KUCIYIO CPENy.
[IpyuuHoOi 3TOTO ABIAETCA ...
1) osmexTposu3 coei
2) IUCUPOTOPLHHUOHUPOBAHHUE COJICH
3) ruapaTHpOBaHHE COei
4) THAPOJIU3 COJCH
10.3nauenne PH umcToii Boas npu 25°C cocrasiser
1)1 2) 7 3)0 4) 10

I[I/ICHepCHbIe CHCTEMBbI

B tecrax mo teme «I[I/ICHGPCHHC CUCTCMbBD». IICPBOC, BTOPOC, TPETHEC M YCTBCPTOC 3aJaHUIA
OIICHUBAIKOTCS B 1 6ann; IATOC M IICCTOC 3aJaHus - B 3 Oaina.

Tect Nel

1. VYxkaxwure pazMepbl YaCTUIl KOJUIOUIHBIX CHCTEM
1) meHbie 1 HM
2) 6omb1e 100 HM
3)ot 1 uM 10 100 HM
2. Kakuwe wOHBI CHOCOOHBI BBI3BATh KOATYJSIMIO KOJUIOHMJA, YAaCTHUI[BI KOTOPOTO HMEIOT
MOJIOKUTEIBHBIN 3apsn?
1) KaTHOHBI
2) aHHOHBI
3) moJisipHBIE MOJICKYJT
3. Jlasi Kakoro HSJEKTPOJHMTA MOPOT KOATYISAIMH KOJUIOWJA C MOJOXKUTEIbHO 3apsDKCHHOM
YaCTHUIICH JIOJDKEH ObITh HAMMEHBIITHM?
1) xopua Kanus
2) cynbdaT Kamus
3) oprodocdar kamus
4. Muneina 3oms umeer crpoenue:  {[Fe(OH)s]m n Fe** -3n—x) CI'} x CI”
KaKOM 3JICKTPOJIMT UTPAET POJIb HOHHOTO CTabuamn3aropa?
1) xnmopu xenesa (111)
2)Bosia
3) rupoKCHI Kaust
5. Ilpu B3ammoneiictBuu 20 M 0,001H mutpara cBunma (I11) ¢ 10 M 0,02H cynsdara xamus
obpasyercss 30ib cyibdarta cBuHna (). K kakomy snekTpoay MOKHBI MEpeMemaThCs
YaCTHIIbI TUCTIEPCHOM (ha3bl IPH IIESKTPOTH3E?



1) HaxoIATCS B COCTOSIHUM TMHAMHYECKOTO PABHOBECHS
2) K KaTomy
3) k anoxy
6. B aBe kouObl Hamuro mo S50 M1 3018 rHApoKcuia kenesa. s TOro uyToOBI BBI3BATH
KOAryJISILIKIO 301151 TOTPeOOBAIOCh NOOaBUTH: B epByto — 5,3 mi1 1H pactBopa xnopuaa kanus;
B apyryo — 18,7 mun 0,001H pactBopa ¢docdara Harpus. Beraucnure mopor Koaryisiuu
Ka)XI0T'0 dJICKTPOJIUTA.

OKHUCINTEbHO-BOCCTAHOBUTEJIbHbIE MPOIECChI
B tecrax nmo teme «OKHMCIUTETHbHO-BOCCTAHOBUTEIIbHBIE MPOLIECCH»: MEPBOE, BTOPOE, TPETHE,

4eTBEPTOE U IATOE 3aaaHus oleHuBaroTes B 0,5 0aa; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a qeBsToe — B 2,5 6ajioB.

Tecr Ne 1
1. Okucnurens — 3TO aTOM, MOJICKYJIa UM UOH, KOTOPBIH ...
1) YBEJIMUUBAET CBOIO CTENIEHb OKUCIICHUS
2) MPUHUMAET HJIEKTPOHBI
3) OTJAET CBOU DJIEKTPOHBI
2. [Ipouiecc BOCCTaHOBJIEHMSI UMEET MECTO B Cllydae, KOTa ...
1) HEUTpPaJIbHBIE ATOMBI IIPEBPAILAIOTCA B IIOJIOKUTEIbHO-3aPKEHHBIE HOHBI
2) MIOJIOKUTEIIBHBIN 3apsil HOHA YMEHBIIIAETCS
3) OTpHULATENIbHBIN 3aps]] MOHA YBEIUYUBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunoHpoBaHus NPUHAJIEHKHUT ...
1) S + 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS
4. K BoCCTaHOBUTENSIM OTHOCSTCH ...
1) METaJUIbI, BOJIOPOJI, YTIIIEPOT
2) aKTHUBHBIC HEMETAJLITBI
3) 2JIEMEHTBI, HaXOJAIIMECS B CPETHEN YaCTH IIEPUOAUUECKON CUCTEMBI

5. CreneHn OKUCTICHUS KUCIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUIE BOJOPO/a COOTBETCTBEHHO PABHHI ...
1) a)—2;0)—2

2) a)—2;06)+2
3) a)—2;0)—1
6. [lepmanranar kanus B OBP, mporekaromux B KUCIIOHN cpefie, BOCCTAHABJIUBAETCS JO ...
1) karrona Mn?*
2) MaHraHaT-HoHa MnO,”
3) okcuaa mapranua (II) MnO

7. B peakuuu, mpotekaromieii mo cxeme CrpSz3 + KNO; 2 K,CrO4 + KySO4 + NO okuciieHuro
MOJIBEPTAOTCS CIICYIOLIUE SIIEMEHTHI ...

1) a30T U cepa
2) cepa U XpoMm
3) XpOM H a30T
8. Cymma k03 PUIHEHTOB B peakinu, pUBeIeHHOH B Boripoce Ne 7 paBHa ...
1) 26 2) 18 3) 35
9. CymMma ko3 dunmenton B peakin KMnOy4 + HC oy, = ... paBHa
1) 30 2) 26 3) 35

3J1e1ch0ngnqec1me CHUCTEMBbI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IIEPBOC, BTOPOE M IIATOC 3aJaHUS
OILICHUBAIOTCS B 1 6asut; TpeThe U YeTBepTOoe 3amanus— B 1,5 6aia; mectoe u cenbMoe — B 2 Oaa.



Tect Nel
1. DeKTpOoIHBIH MOTEHIIHA OTPEIEIISIOT 10 YPABHEHHUIO . ..
1) Hepncra
2) MengaenceBa-Knaneiipona
3) bBoasimana
4)  Appenunyca
2. Paccuwmraiite DJIC rampBanuueckoro siementa MgMgSOy||CuSOyCu mpu crangapTHBIX

YCIIOBHSAX

1) -2,03

2) -2]71

3) 2,71

4) 081

3. Kakwe mpoaykThl 00pa3yroTCst Ha KaToJIe MPH 3JIEKTPOIIN3E pacTBoOpa HUTpaTa cepedpa?

1) Bogopon

2)  cepebpo

3) a3zoTHas KHCIoTa
4)  xucnopon
4. VYxaxuTe CyMMYy KOX(Q(QHUIMCHTOB B ypaBHEHHH JICKTPOIN3a pacTBopa Hutpara meau (11)

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

5. Kakas M3 DOpHUBEOCHHBIX  OKUCIIUTEIBHO-BOCCTAHOBUTEJIBHBIX  PEAKUMHA  MPOTEKaeT
CaMOIIPOU3BOJILHO B NPSIMOM HallpaBJI€HUN?

1). FeSO4 + Cu —...
2) CuSO4 + Fe —...
3) CuSO4 +Na —...
4) HCI+ Cu —...

6. Bpluumciure Maccy NHMHKA, TOTYYEHHOTO TMPHU AJIEKTPONM3e CcyibdaTa IUHKA, KOTOPHIHA
npoBoauiv B TeueHue 20 cex mnpu cuie Toka 1A

1) 2,1-10%
2) 0,05

3) 0,013
4) 6,7-10°°

7. IlpuBemuTe CXeMbl OHIIEKTPOAHBIX MPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakiuH,
MPOTEKAIOIIEH MpHU 3IEKTPOXMUMHUYECKON KOppo3uu ranbBaHomnapbsl ZnMg B CEpHOKHUCIION
cpexne. B orBete ykaxxkure cymmy K03(h(pULIMEHTOB B MOJIEKYJIIPHOM YpaBHEHUH.

1) 6
2) 5
3 4
4) 8

BHeaynutopHas camocTosiTelIbHass paboTa 0OydYaroIIMXCsl OCYIECTBIISCTCS B BUJIC M3YYCHUS
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jielly ¢ MpopaboTKON Marepuana; opOpMIICHUS OTYETOB IO
n1a00paTOPHBIM paboTaM U BBITIOJHECHHUS JOMAIITHUX 3a[aHUH.

BapuanTbl TeMaTHYeCKMX JOMAITHUX 3aJaHUI /151 BHEAYUTOPHOM CaMOCTOSATeJIbHOMH PadoThl
CTy}IeHTOB o TeMamM

Jlomamnee 3agaaue Ne 1
no teMe «XHMHYeCKasi TEPMOJAMHAMHUKA)




B nmomaniaem 3amaHuu 1Mo TeMe « XMMHYecKas TSPMOAMHAMHKA: TIepBas 3ajjaya OICHHUBACTCS B
2,5 6amna; Bropas — B 1,5 6anna; Tpeths — B 1 6am.

3agayua Nel

Jia peakunn CHy oy + CO2 () = 2 CO () + 2 Hy () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOMPOU3BOJIBHOTO TEUCHUSI PEAKIIMHU MPU CTAaHJAPTHBIX YCIOBUSX U nipu  Temmeparype T = 927 OC,
€CJIM TEIUIOBOU 3 (dEKT peakIuu 10 3aJaHHON TeMIIepaTypbl HE U3MEHHUTCS. Y KKUTE: a) BhIICIACTCS
WM TIOTJIOUIAETCS SHEPrusi B XOJ€ pPEaKuuu; O0) NPUUYMHY HAWJIEHHOTO0 HW3MEHEHUs SHTPOIUHU.
PaccuuraiiTe TemnepaTypy Hauajna peakiuu.

3amaga No2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyOy = Ca(OH);z () + C2H; (1), HoNB3ysch
CTaHJAPTHBIMHU TEIJIOTaMH OOpa30BaHUs pearupyroniux BemecTB. CKOIbKO TEIUIOTHI BBIISTUTCS WIH
MOTJIOTHTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YpaBHEHHSIM PACCUUTANTE TEIUIOBON dPPEKT peaKIiu:
Hy@y + COz )= CO () + Ha Ory. TepmoxuMuueckue ypaBHEHHS:

a) H2 @) + 02 = HzO (r)» AH = -241,9 KI[)K;

6)2 CO @ T 0O, o= 2 COy ) AH =-566,2 xk]Ix.

Jlomamnee 3aganue No 2
o TeMe « XUMHYECKAsA KHHETHKA)

B nomamnem 3aganuum mo teme «XWMHYECKas KHMHETHKa»: MepBas 3ajada oleHuBaercsa B 1,5
Oaia; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTas U msaTas — B 1 Ga.

3amayga Nel
Peaknusa nporekaer no ypasHenuto: O; oy +2 CO (y = 2 CO; (. HavanbHele xoHIEHTpanyn

pearupyromux BemiectB paBHbl: [O2] = 1,2 moaw/n, [CO]= 0,8 monb/i1. Bo CKOIBKO pa3 U3MEHUTCS
CKOpOCTh MpsMou peakiuu, korjaa mnpopearupyet 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
IIPUMOM U 0OpaTHOM peakIuy, eClii YBEIUYHUTh JJaBlIeHHE B CUCTEME B JIBa paza’?

3amaga Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEIECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIIUT B PEAKIUIO IPU TEMIIEpAType
200 °C, ecim TeMIepaTypHblid K03((UIMEHT CKOPOCTU peakiuy paBeH 2. Bo CkobKO pa3 u3MeHHUTCs
IIPU 3TOM CKOPOCTb PEAKIINH?

3amaua Ne3

HaiinuTe HayanbHble KOHIEHTPALIMK UCXOHBIX BEIIECTB M KOHCTAHTY PaBHOBECHSI PEaKIUu:
Fe ¢y + H20 () = FeO (1) + Hz (1), eciiu paBHOBECHBIE KOHLEHTPALUU PEATUPYIOIIUX BEILECTB PABHBIL:
[H20]=0,3momp/1, [Hz] = 0,4 Moas/m1.

3agaya Ne4
Hus peakumonnoi cucrtemsl: CO ) + HoO y = CO2 (7 + Hy () HavanbHble KOHIEHTPALMH
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mmons/n. OnipenenuTe KOHIIEHTPAIIUHA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBeCHUs paBHa 1,45.
3agaua Ne5
Bripasurte uepe3 KOHLIEHTpALUK PEareHTOB KOHCTaHThl PABHOBECHUS CIEAYIOIINX PEaKIIHii:
Nz(r) +3 Hz(r) =2 NH3(F), AH = -92,2 KJI)K,
COQ(I—) +C = 2 CO(r), AH =+160,5 x/Ix;
CO(F) + HzO(r) = CO» @ T Hz(r), AH =-41,1 k]I x.
VYkaxuTe HanpaBJIeHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEaKLMii: a) IPHU NOHMKEHUH
TEMIIepaTyphl, €CIIM JaBJIEHWE IOCTOSHHO;, O) TpH TOBBIIICHUH aBJICHHs, €CIH TeMmIeparypa
MOCTOSIHHA.



Jdomamnee 3axanmne Ne 3
no reme «PacTtBopbn»

B nmomamnem 3amanmm mo Teme «PacTBOpbI»: mepBas, BTOpas, TPeTbsl M IATas 3aJadu
oueHuBaercs B 1 6amt; yerBepras u mecras — B 0,5 6arna.

3amaua Nel

B kakom o0weme Boabl ciiemyeT pactBoputh 1351 SnCly mist monydyenust 3M pacTBopa Xsopuaa
osiosa (II) ¢ mmotHoCTRIO p = 1,405 T/MN?

Paccunraiite: a) MaccoByl [OJI0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIICHTPAIUIO
SKBHUBAJICHTA; B) MOJISIIBHOCTbD; I) THUTP; /1) MOJIBHYIO JIOJIIO BEIIECTBA B PacTBOPE.

3ajmaga Ne2

3aKOHYUTE MOJEKYJspHblE U HANHUIIUTE COKpAalIeHHbIE HMOHHBIE YpaBHEHMsI peakuuit
B3aUMOJICHCTBUS CICAYIOIINX BEIIECTB:

HBr + NaOH —

AgNO3; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,SO,—

Sb(OH); + NaOH —

3amaua Ne3

CocraBbTe MO JBa MOJICKYJIIPHBIX YPAaBHEHUS PEAKIIMM K CJIEIYIOIUM HOHHBIM:

Ba’* + CrO;s — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H" —Zn®* +H,S

3amaua Ned
Boruncnute pH 0,05M pactBopa cepHON KUCTIOTHI.

3amaya NeS

Kakue u3 ciemyromnmx coneit moasepratorcs ruaponusy: NapSiOs. Cu(NOgs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJISIDHBIE YpaBHEHHUs THAPOJM3a COOTBETCTBYroUMX coneil. Kakoe 3Hauenune pH (<
win=> 7) UMEIOT pacTBOPBI ATUX COJIEi?

3amaua Ne6

Haiinute npoussenenue pacrsopumoct PbCly, eciiu B8 200 M1 Bozibl pactBopsiercst 2,17 r 3Toro
COEIMHEHMUSL.

Jlomamnee 3aganue No 4
I10 TEME «OKI/ICJIl/lTeJIbHO-BOCCTaHOBI/ITeJIbHI)Ie npoueccm»

B nomamnaem 3amanuu mo TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIILHBIC TTPOIIECCHI»: ITepBas 3a1ada
orieHuBaercs B 1,5 6amna; Bropas — B 2,5 Ganna; TpeThs — B 1 Oam.

3amayga Nel

[Tonbepute kKOA(pPUIMEHTHI B ypaBHEHHUSX OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHi.
VYKaxuTe TUI KaKI0M peaklvu.

PaccuntaiiTe SIE€KTPOABMKYIIYIO CHUIYy W ONPEACIUTE HAMPABICHUE CAMONPOU3BOJIBHOTO
NPOTEKaHUs  IEPBOM  peakUMud NpH  CTAaHJAPTHBIX  YCIOBUSX,  HMCIIOJB3Ys  3HAYEHHUS
OKHCIIUTETLHO-BOCCTAHOBUTEIIHLHBIX ITOTEHITHAJIOB:

H] + HsPO, — J, + H3PO; + H,0O

HNO, — HNO; + NO + H,0

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

NH;ReO, +H, — Re + NH; + H)O

KBrO —- O, + KBr



3amaga No2
CocraBbpTe ypaBHEHHS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA:

KMnQO; + NaNO, + H,O0 —

NaCrO, + H,O, + NaOH —

BI(OH)3 + Na,S$,05+ NaOH —

Bi,O; + C —

Mg + HNOs ) —

3ajgaua Ne3

JlaHbl 1Be OKHCIUTEIbHO-BoccTaHOBUTENbHBIE Mmapbl: KNO,;, KNOjz; u Pb(NOgz);, PbO..
[Tonb3ysick TaOyMIeld CTAaHAAPTHBIX OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIX TMOTEHIIUANIOB, COCTABBTE
ypaBHEHHE BO3MOXXHOM peakuuun B ykazaHHoil cpene (HNOjz). Paccuutaiite 3HaueHue
AIEKTPOIBIIKYILEH CHIIBI PEaKIIUH.

Jlomamnee 3aganue Ne 5
1o TeMe «JIeKTPOXUMUYECKHE CHCTEMbI»

B momarnem 3amaHum 1o TeMe «DJIEKTPOXUMUYCCKUE CHCTEMBIy: IepBasi 3a/1avya OICHUBACTCS B
1 6amr; BTOopas — B 1,5 O6aina; Tpeths — B 2,5 Oasna.

3amayga Nel

CocTaBbTe DJIGKTPOHHO-MOHHBIC ypaBHEHHUS JJICKTPOJHBIX TIPOIECCOB W  MOJCKYJSPHOE
ypaBHEHHE TOKOOOpa3yroliel peakiuu, HpoTeKarouiel mpu paboTe TralbBaHUYECKOTO 3JIEMEHTa
Co/Co(NO3)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) raqpBaHHYECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIOBUSIX.

[TpuHSIB MOTEHIMAT aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlJia B KATOAHOM pacTBope, npu kotopoi 3/C raibBaHUUECKOro 3JIeMEHTa YMEHbBILIUTCS
Ha 0,02B.

3amaga No2

[TpuBenuTe CXEMBI DJICKTPOAHBIX TIPOIECCOB M  MOJICKYJSPHBIC YPaBHEHHS PEAKIIHH,
MPOTEKAIOIINX MPHU IEKTPOXUMHUUECKON Koppo3uu ranbpBaHonapsl Co/Ni: a) B KUCIO# cpene; 0) BO
BJIQYKHOM BO3/IyXe€.

Omnpenenure yOblUTb Macchl aHOJA MPU KOPPO3UHM B KHCIOW cpene 3a 20 MHH, €ClIM CKOPOCTh
kopposuu coctasmia 0,01 /4.

3amaga Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YPAaBHEHUS JJIEKTPOJIHBIX IPOIECCOB (aHOJI WHEPTHBIA) W
MOJIEKYJISIPHOE YpaBHEHHE PEAKIUH, IPOUCXOAIIEH MPHU dNEKTPOTU3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Bbruucnure ¢akTHueckoe KOJMYECTBO METallla, IMOJyYEHHOrO Ha KaToJie NMpH DIIEKTPOJIH3e
Co(NO3),, eciu 37eKTpOIIHA3 TPOBOAWIM B TeueHHH | 4. BrIxoa Metaiia mo Toky coctaBui 85%.

VYkaxuTe BO3SMOXKHbBIE IPUUUHBI YMEHBIIEHHSI BHIX0/1a METAJJIA 110 CPAaBHEHUIO C PACUETHBIM.

BapuaHT 1oMalIHeil KOHTPOJIBHOI PadoThI

BAPHUAHT Ne 1

TEMA 3AJJAHUE
Tema 1. 3aganue 1. OxoHyaHHe JJIEKTPOHHOH  (OPMYIIBI
Ilepuoauyeckas cucremMa 3J1eMEHTOB ....6526p1‘.YKa>KHTe MOJIOKEHUE 3JIEMEHTA B
CTpOeHHe aToMa MEPUONYECKON CHCTEME: MEPHOJ, IPyMMy, HOArpPYIIILY,

Ha3BaTh »MeMeHT. CocTaBbTe 3JEKTPOHHYIO (OPMYITY
aToMa »dJIEMEHTA. YKaXUT€ OHJIEKTPOHHOE CEMENCTBO,
MCTaJlJl NI HEMCTAJIJ. COCTaBBTe




AJIEKTPOHHO-TPAPUUECKYyI0 (GOpMYyITy HJisi yKa3aHHBIX
ANIEKTPOHOB B HOPMAIILHOM COCTOSIHUU.

3aganme 2. VYKa3zaTh BCe KBaHTOBBIE 4YHCIA JUIA
JJIEKTPOHOB, OTBEYAIOIIMUX CIEAYIOIIEH SIEKTPOHHON

hopmyne 5p6

Tema 2. 3ananue. CocTaBbTe ypaBHEHUsI peaklui, IpU IOMOILU
Kucj10THO-0CHOBHBIE CBOMiCTBA KOTOPBIX MOKHO OCYILIECTBUTD CJIECAYIOIINE
BelleCTB IIPEBPALLICHUS
Zn — ZnO — ZnCl, — Zn(OH),—>Na,[Zn(OH)4]
Tema 3. 3aganme 1. [l peakiun FesOui) + Hoq = 3Fe0k) + HOr

XuMuYecKasi TEPpMOJIUHAMUKA

ONPE/ICTITE BO3MOKHOE HAIPABIICHHE CaMOIPOU3BOJIBHOTO
TEUCHHUs PEaKLUWU IPH CTAHAAPTHBIX YCIOBUSX M MpPHU
TeMIiiepatype t =1227°C, ecim TemwioBoit addexr 10
3a/1aHHOM TEMIIEpaTyphbl HE U3MEHUTCS.

VYKaxuTe: a) BBIICISACTCS WM MOIIIOMIACTCS SHEPTHs B XO7Ie
peakiyy; 0) TPUYMHY HAWICHHOTO WM3MEHEHHUSI SHTPOIHH.
Paccunraiite Temrieparypy, Mpy KOTOpPOH YCTaHABIMBACTCSI
paBHOBECHE M IPOUCXOAUT cMeHa 3HaKa AG.
3ananue 2. Berurcimre TeroBoil ekt peakuyu 3FesOu
+ 8Alx) = 4ALOsx) + 9Fek), MONB3YACH CTaHIAPTHBIMH
SHTAJBIMSIMKA ~ OOpa30BaHMsl  PEArMPYIOIIMX  BEIIECTB
(mpunokenue 3). CKOIBKO TeIIOThI BBIIETUTCS (TIOTJIOTUTCS)
ipy 0OpasoBaHuy BeliecTsa Fe B konmuectse 56 1?

Tema 4.
XUMHYECKAd KHHEeTHKA U
XHMHYeCcKOe paBHOBeCHe

3aganue 1. TemmneparypHbiii ko3(h(UIKMEHT peakiuu
paBeH 2,5. Kak uM3MeHMTCS CKOpPOCTb pEaKIMH: a) HpU
noBblIeHuN Temnepatypsl ot 60 mo 100°C; 6) mpwu
OXJIXKJIECHUH peakunoHHoM cmecu oT 50 1o 30°C?
3apanue 2. [l o6parumoit peakunn FesOyy + Hapy =
3FeO) + HoOr3anmummre BbIpaXeHHe KOHCTAHThI
paBuoBecust AH°, xJ[x =+69,8. I[Ipennoxute ciocoOsl
YBEJIMYCHHS KOHIIEHTPAIIMU POIYKTOB PEaKIUH.

Tema S. PacTBopbl

3aganme 1. B 180 mi Bogs! pactBopeno 20 r cynbdata
Mmapranua. [lonyuwmics pactBop miotHocThio 1,101 r/mi.
Beruucnure MOJISIpHYI0, HOPMaJIbHYIO, MOJISUIBHYIO
KOHLIEHTPALUU U MacCOBYIO JIOJII0 pPAaCTBOPEHHOTO
BELIECTBA.

3aganue 2. CocTaBbTe MOJIEKYJISIPHBIE U
MOHHO-MOJIEKYJISIPHbIE YpaBHEHHSI peaKiui
B3aMMO/JICHCTBUS B paCTBOPAX MEKIY:

Bi2(804)3 u NaOH:; F9C|3 u H»S;

NH,OH u MnC|2; H,SO4 n Ba(OH)z.
3ananme 3. CocTtaBbTe HOHHO-MOJEKYJISIpHBIE H
MOJICKYJISIpHBIC ypaBHEHHs ruapoiu3a coieir Na,SiOs,
SbCl;, Rb,SO,4. Kakoe 3nauenue pH (>7, <7) umetror
pacTBOPBI ATUX COJICHT?

Tema 6.
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC
CBONMCTBAa BeIleCTB

gaﬂaﬂl/le. MCTOIIOM QJICKTPOHHOT'O 6aJIcha H0ﬂ6epI/ITe
K03 DHUIMEHTHI B yPaBHEHHSIX, YKAKUTE OKUCITUTENb U
BOCCTAHOBUTCIIb, HAITUIIIHUTC 3JICKTPOHHBIC YPABHCHUS
IIPOLECCOB OKNCIICHUA U BOCCTAHOBJICHHUA

H3;PO3; + KMnO4 + H,SO,4 = HPO4 + MNSO4 + K,SO4 +
H,O

CuSO4 + H3PO;, + H,O = CuH + H3PO4 + HSO4

Tema 7.
DJIEKTPOXMMHUYECKHE CHCTEMBI

3aganue 1. /115 raapBaHUYECKOTO DJIEMEHTA,
06p3.30BaHHOFO IJ1aCTUHaAMHM U3 METaJIJIOB




Zn u Ag, NOTPYXEHHBIX B paCTBOPHI UX COJIEH C
KOHLIEHTpaL¥ell HOHOB METAJIIIOB
A™ =0,0lu B™ =0,05
1) COCTaBbTE CXEMY raJlbBAHUYECKOIO
AIIEMEHTA;
2) HaIUIINTE YPAaBHEHUS 3JIEKTPOIHBIX
MIPOLIECCOB U TOKOOOPa3yIolel peakiuu;
3) paccuuTaiTe AMEKTPOABMKYIIYIO CHITY
rajbBaHUYECKOTO 3JIEMEHTA.
3ananue 2. CocTaBbTe ypaBHEHUS 3JIEKTPOJHBIX
MIPOLIECCOB (aHOJ MHEPTHBII) U MOJIEKYJISIPHOE
YPaBHEHUE PEAKINH, IPOXOAIIECH IIPU IIEKTPOIHU3E
pacmuiaBa win pactBopa snekrpoiauta  paciiaB CaCly
Boruncnute Maccy MeTasuia BbIAEIUBLIETOCS HAa KaToe,
€CJIU AJIEKTPOJIU3 MpoBOAMIIM Ipu cuiie Toka A =10,0. B
TeueHue BpeMeHu = 2,5 4.Bbixon MeTaiuia no Toky Br
coctaBun  98%.
3aganue 3. CocTaBbTe ypaBHEHUS AJIEKTPOIHBIX
MIPOLIECCOB U MOJIEKYJISIPHOE YpaBHEHHE PEaKIUH,
MIPOTEKAOIIEH ITPH JIEKTPOXUMUYECKON KOPPO3HH
rajpBaHonapel: Pb - Sn
a) B KUCJION Ccpeie;
0) B aTMoc(epe BIaKHOTO BO3AyXa.

ocoarwnE

N
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KoHTposbHbIe BONPOCHI 10 TEMaM
KouTtpoJibHbIe BOpoChI 10 TeMe «XUMUYecKasi TEPMOTUHAMMKA»

OCHOBBI XMMHYECKON TEPMOJIMHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepmoauHaMuyeckue napameTpsl U (PyHKIIUN COCTOSTHHUSI CUCTEMBI.

Buytpennss sneprus. Pabora. Temora.

I1epBbIii 3aKOH TEPMOJMHAMUKH (BBIBON).

OHTanbnus Kak (yHKIUS COCTOSIHUSI CUCTEMBI. DHTAJIbIUS 00pa30BaHMsI BELLIECTBA.
TennoBoit a3pdexT xumuueckoit peakiun. GakTopsel, BAUSAIONINE HA TEIUIOBOK ekt
XMMHYECKON PEaKIIuu.

Tepmoxnmus. 3akoH I'ecca.

Cnencrsust u3 3akoHa ['ecca.

OHTponus Kak (QyHKIUS COCTOSIHUS CUCTEMBI.

BTtopoii 3aKk0H TepMOIMHAMUKH.

Tperunii 3aKOH TEPMOJIUHAMHUKHU.

Oueprus ['nb6ca.

HanpasiieHne caMonpon3BOJIbHOTO NPOTEKAHUSI XUMUYECKUX PEAKIIMM.

KOHTpOJILHbIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

Xumuueckas KnHeThka. CKOpOCTh XMMUYECKOM pEAKIIMKU U METO/IBI €€ PETYITUPOBAHMS.
BnusiHue KOHLEHTpallMM HAa CKOPOCTb XMMMUYECKOM pEeaKkIUH (3aKOH IEHCTBYIOLIUX
Mmacc).

Bnusinue Temneparypsl Ha CKOPOCTh XUMHUeckoi peakiuu. [Ipasuno Bant — Fodda.
Teopus aKTUBHBIX CTOJIKHOBEHUN AppeHHyca.

OHeprus akTUBaLMU. Y paBHEHUE AppeHuyca.

Teopust mepexoAHOTr0 KOMILIEKCA. DHEpPreTHYeCcKas JuarpaMmma.

Kpusast MakcBenna — bonpiimana. DHepreTuueckuii 6apbep.

Karanutuueckne CUCTEMBI.

Binsaue xaranusaropa Ha CKOPOCTb XMMUYECKOM PEaKIUu.
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['oMoOreHHbIi1 U TeTEPOreHHBIN KaTaaus.

KonebartenbHble peakiuu.

Xumuyeckoe paBHoBecue. OOpaTuMble U HEOOPATUMBIE PEaKILIUU.
Koncranra XxuMHuueckoro paBHOBECHS.

Cwmemenue xumudeckoro papHoBecus. [Tpunuun Jle—Illarense.
Brusinue koHIIEHTpaLMK, TaBICHUS U TEMIIEpaTyphI.

®da30BbIe PABHOBECHS.

@da3oBbIe AUArpaMMBbI J1JI1 OJHOKOMIIOHEHTHBIX CUCTEM.

KonTposbHbie Bonpockl 110 TeMe «PacTBopbD)

[TonsTe pactBopa. PactBopumMocTs BemecTBa. PactBopuMocTs rasa.

PactBopsl. CriocoObl BeIpaskeHHs KOHIIEHTPAIIUH PaCTBOPOB (MaccoBasi A0JIsI, MOJIIPHAS
KOHIEHTpALKs, MOJISIPHAs KOHLIEHTPALlKUs SKBUBAJICHTA, MOJIbHAS JIOJIS, TUTP).
KomnurarusHaeie cBolicTBa pacTBOPOB. M neanbHbIi pacTBop.

3akonbl  Paynma: I (toHomerpuueckmit) u Il (30ymnmockomuyeckuit U
KPUOCKOIMYECKUH).

OcmMmoc. Ocmotnueckoe gapieHne. Cxema 0cCMOMETpA.

KucnoTHO-OCHOBHBIE B3aUMOJICHCTBUS BEIIECTB.

WNonnas teopust KucaotT u ocHoBaHUM AppeHuyca. OCHOBHBIE MOHATHS U MOJOKEHUS
Teopun AppeHuyca.

Jlucconmanus KuciaoT, OCHOBAHUH U COJIEH C TOUKHU 3pEHUsI MIOHHOU Teopuu AppeHuyca
(mpumepsr).

Crenens aucconuanyu. CUIbHBIC U CIIa0bIe AIEKTPOIIUTHI.

Jucconmanus cnadbix 37eKTpoiauToB. KoHcTaHTa Aucconuanyi.

3akoH pazoasneHuss OcTBagbIa.

Peakuuu noHHOro oOMeHa MeX]ly 3JIEKTPOJIUTaMH (Ha MpUMepe peakiuii o0pa3oBaHUs
c11aboro 3JIeKTPOSIUTA, OCaaKa U ra3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

HNonnoe npousseaeHne Boabl. BonopoIHbIN U THAPOKCUIIBHBIN MOKa3aTeNH.

I'maponus coneld. Tunel ruapoan3a CoNe.

KonuyecTBeHHBIE XapaKTEPUCTUKH MPOLECCa THIPOIH3a.

@daxTOopHl, BAUSIOLINE HA IPOLECC TUAPOIN3A.

KOHTpOJILHLIe BOIIPOCHI IO TEME «I[ncnepcnble CUCTEMBbBD)

I'ereporennsie cMecH. [lucriepcHbIe CUCTEMBI.
HNucnepcHoctb. Kitaccudukanum TucrepcHbIX CUCTEM.
Komnnouansie pactBopsl. JInopuisHbie 1 110(GOOHBIE KOJTOUIBIL.
CriocoObl MmosTydeHus: KOJTOUIHBIX PACTBOPOB.

CrpoeHne KOJTOUIHBIX YaCTHL.

[IpaBuno dasuca — [leckona.

Y cTolunBOCTD KOJIOUAHBIX crucTeM. CTaOMIIN3aTophl.
Koarymsmus nuopuibHbIX U TMO0(OOHBIX KOJIOHIOB.
CenumeHTanys KOJUIOUIOB.

Koarymsanus KoJutonaHbIX pacTBOPOB AIEKTPOIUTAMHU.
[TpaBuno Ulynsue — IMapau. Koarynupyromas ciocoOHOCTb.
Onruyeckne CBOMCTBA KOJUIOUIHBIX PACTBOPOB.
DneKTpUUECKHEe CBOMCTBA KOJUIOUAHBIX PACTBOPOB.

KOHTpO.]'IbHLIe BOIIPOCHI IO TEME «OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE

MPOLECCHI»
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OCHOBHBIE TTOHSTHSA TECOPHUHU OKHCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/If/'I.

OKMCIINTEIFHO-BOCCTAHOBUTEIbHEBIE CBOMCTBA BCIICCTB.
Baxueline oKMCIUTEIN U BOCCTAHOBUTEIH.

Tunbl OKUCIUTENEHO-BOCCTAHOBUTENIBHBIX PEAKIUH (TIPUMEPHI).
OKuCINTENbHO-BOCCTAHOBUTEIIbHBINA IOTEHIIMAI.

VYpasuenue HepHcra.

CocraBieHne OKUCIUTENbHO-BOCCTAHOBUTEIbHbBIX PEAKLIUH.
HanpaBneHHe OKHUCINUTCIIbHO-BOCCTAaHOBUTCIIbHBIX peaKnHﬁ.

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «DJIeKTPOXUMHUYECKHE CUCTEMbD)

DnexTpoxumuueckue cuctembl. Kimaccuduxarus s3meKTpoXMMHUYECKUX POIECCOB.
DNEKTPOXUMHYECKHE IPOLECCH], NPOTEKAIOIME Ha TpaHMIlE pas3jiena «MeTaul —

pacTBOp».
lanpBarmdeckwmii anement Jdanuaisa — Skoown.

DNEKTPOABUKYILAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.

N3MepeHne  BAEKTPOAHBIX  MOTEHUHMAIOB. PAx  cTaHIapTHBIX

AJIEKTPOIHBIX

IIOTCHIOHAJIOB. CpoiicTBa METa/UIOB B COOTBETCTBHMU C HX IIOJIOKEHHEM B paRy

HaIlpsKECHUH.
Ypasuenue HepHcra.

DNEeKTpOIU3 paciIaBoB U pacTBOpoB. KaTtoaHble 1 aHOAHbBIE MPOLIECCHI.

O6benunennsiit 3akoH ®apazes. Beixos no Toky.

Kopposus metannos. Knaccugukaiys KOppo3nOHHBIX ITPOLIECCOB.
XuMHueckasi Kopposusl.

DNEeKTPOXUMHUYECKass KOppo3usi. AHOIHOE OKHCICHHE MeTalia
BOCCTAHOBJICHUE OKUCIUTEIIS.

[Tpumepsl KOppO3UHU B KUCIIOHN Cpeie U aTMOCHEPHON KOPPO3UH.
CkopocTb KOppo3uH.

3amuTa METauIoB OT KOPPO3HUH.

3alUTHBIE TOKPBITHS.

DNEKTPOXUMHUYECKHE CIIOCOOBI 3alUTHl OT KOPPO3UU METAIIIOB.
XUMUYECKUE UCTOYHUKH TOKA. |'albBaHUYECKU DJIEMEHT.
XUMUYECKHE UCTOUHUKH TOKA. AKKYMYJISITOPBI.

XUMUYECKUE UCTOYHUKH TOKA. TOIUIMBHBIE 3JIEMEHTBHI.

n KaTrogHOC



INPUJIOKEHUE 2

7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU
HpOMe)KYTO‘-IHaH arrecranusa HUMECT LICIBO OHpe,[[eJII/ITB CTCIICHb JOCTHXCHUA
3aIUIAHUPOBAHHBIX PE3Y/IbTATOB OOYUCHHUS 110 JUCITUTIIMHE 32 ONPEICICHHBIN Mepruo] 00ydeHHUS.

a) Ilnanupyemble pe3yJbTaTbl O00yYeHUS] W OLIEHOYHbIE CPeACTBA ISl NPOBEdEHUS
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

VK-1: Criocoben

OCYIICCTBJIAATH IMOUCK, KpI/ITI/I‘ICCKI/Iﬁ aHaJIu3 U CUHTEC3 I/IH(i)OpMaIII/II/I, IIPUMCHATH CHUCTEMHBIN moAXOd JAJid pCUICHU A MOCTABJICHHBIX 3aJia4

VK-1.1

AHanusupyeT 3ajady, BBIIEIAS €€

0a30BbIE COCTAaBIISIOIIHE,
paccMaTpuUBacT | npeiaracT
BO3MOXKHBIC  BapHaHTBl  PELICHHS

IMOCTaBJICHHOM 3aJa4yu, OOCHHUBAasA HUX
JOCTOMHCTBA U HCJOCTATKH

Ilepeuens meopemuueckux 60npocog K 3auemy:
1. OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMUYECKHE IapaMeTpbl
CUCTEMBbI, (YHKIIMH COCTOSIHUSA CUCTeMBI. [IepBbIil 3aKOH TepMOIMHAMUKH.
OHepreTuka XMMHUYECKHUX IPOLIECCOB.
OHrtanbnus. 3akoH ['ecca u cieacTBUS U3 HETO.
OHntponus. YpasHeHue bosbliMana. BTopoil u TpeTuii 3aKOHbI TEPMOJUHAMUKHU.
Oueprus ['m66ca. HampapiieHus XMMHYECKHUX TPOIECCOB.
Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
eakunu. Kunernueckasi kpupasi.
CKopocCTb peakui U METO/IbI €€ PEryJINPOBAHHUS.
Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Bant-T'odda.
OHeprus akTUBallMU. AKTUBUPOBAHHBIN KOMIUIEKC. Y paBHEHHE AppeHuyca.
0. KaranusaTopsl 1 KaTanUTUYECKUE CUCTEMBL. [ OMOT€HHBINM KaTanus.
1. Karanu3aTopsl 1 KaTaIUTUYECKUE CUCTEMBI. | €TepOreHHbIN KaTaJIn3.
Xumnueckoe paBHoBecre. KoHCTaHTa XUMUUECKOTO paBHOBECHSI.

RBEO0oNT oMW

-
no

13. Cwmemenune xumudeckoro pasHosecus. [Ipunuun Jle Illarense.
14.  PactBopsl. CriocoOBI BBIpaXKEeHUsI KOHLIEHTPAI[MH PACTBOPOB.
15.  PactBopsl 3nekTponuToB. CTENeHb U KOHCTAHTA 3JIEKTPOIUTUUYECKON JAUCCOLUAIMU. 3aKOH

pazbaBnenust OcTBaIbaA.

16.  uccoumanusi KHCIIOT, OCHOBAaHUH, coneil. AMGOTEpHbIE FIEKTPOIUTHI.

17. PactBopumMocTts. [IpousBeneHne pacTBOPUMOCTH. YcClIOBHE OOpa3oBaHMsSI U PACTBOPEHUS
OCAaJIKOB.

18. Huccoumnanusa Boasl. MoHHOE npousBeneHue Boasl. pH.

19. I'maponus coneil. CTeneHb U KOHCTAHTA THIPOJIU3a.

20. Hucniepcusie cuctembl. Knaccuduxanus. Jlnodguibabie 1 110)OOHBIE KOJTOUIBI.

21. CrpoeHne KOJUTOUIHBIX YacTHULl.

22. Koarynsiius KoJuIouHbIX pacTBOPOB.

23. OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE CBOICTBa BEIECTB. Knaccudukanus

OKHCJIUTEITLHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.
24, DNEKTPOXUMHYECKHE CUCTEMBI. 3akoHbI Dapaes. IEKTPOAHBINA MOTEHIUAL.
25. IManpBarmveckwmii amement Jlannamsa Axkoou.
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Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

26. DNEKTPOXUMHUYECKHE CUCTEMBI: AJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHune 31eKTpousa.

27. DNeKTponan3. AHOJHBIA M KaTOJAHBIA MPOLIECCHI MPH 3JIEKTPOJIU3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.

28. Koppo3sus. Buasl koppo3un. CriocoObl 3aUThl METAIOB OT KOPPO3HH.

Ilpumepnvie npakmuueckue 3a0anus 011 3auema:

1. HanucaTh 53JIEKTPOHHBIE YpPAaBHEHHS 3JIEKTPOIHBIX IPOILIECCOB, YPABHEHUE CyMMapHOU
TOKOOOpa3ytoleil peakuuu, BoIYUCIUTh, DJ[C ralbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHLEHTpPaluu
HOHOB MeTaiuioB pasHs: [AI**]=0,001 monb/i1, [C0%*]=0,1 Mos/iL.

2. Hanncath MOHHBIE U MOJIEKYJSIpHBIC YpaBHEeHUsI peakiuii ruaponusa comueit: KsPOy; NapSOs,
ZnC|2.

3. 3aKOHYUTH YpaBHEHHs peaKlUii, HAMMKCAB UX B MOJIEKYJSIPHON U MOHHOM opmax:

A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaibius coaepxurcsa 478,8 r Ca(OH),. [lnmotHocTs pactBopa 1,14
r/mit. Paccanraiite: o(Ca(OH);); Cy; Cox; Cmy N(Ca(OH)) u N (H20); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnOy4 + NaySO3 + H,O —.

6. HamucaTb 5JeKTpOHHBIE ypaBHEHHUS OHIIEKTPOJHBIX MPOIECCOB, YPaBHEHHE CYyMMAapHOM
TOKOOOpa3yromel peaknuu, BeIYUCIUTh DJ[C raJlbBAHMYECKOTO JIEMEHTa, €CIM KOHIICHTPAIUU
MOHOB METAJVIOB PAaBHBI: [Mn2+]=0,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH YpaBHEHMsI peakLUii, HaK1CcaB X B MOJIEKYJISIPHONW U MOHHOM popmax:

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

8. HammcaTh ypaBHEHUS peakinii THAPOJIN3a B MOJIEKYIApHOM U HoHHOM Buje: Aly(SO4)3, KCI,
Na,SOs.

9. Hammcatrh 537€KTpOHHBIE YpPaBHEHMsI DJIEKTPOIHBIX IPOILIECCOB, YpaBHEHUE CyMMapHOU
TOKOOOpa3yromeit peakuuu, BeIYUCIUTh DJ[C ranbBaHHYECKOrO 3JEMEHTa, €CIU KOHIIEHTPAIUH
MOHOB METAJJIOB PABHBI: [Zn2+]=0,01 Mois/11, [Cu*]=1,0 Moub/.

10. Cynbdar amomunus maccoit 36,4 r pactBopwin B 100 r Bogsl. [I1OTHOCTH MOITY4EHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hamucarh 37€KTpPOHHBIE YpaBHEHHUS 3JEKTPOJHBIX MPOLECCOB, YpPaBHEHUE CyMMapHOU
TOKOOOpa3yromel peaknuu, BeMUCIUTh JJ[C ranpbBaHUYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUH
MOHOB METAJJIOB PaBHBI: [Mn2+]=O,01 mois/11, [AgT]=1,0 Mons/m.

12. 3aKkOHYNTH YpaBHEHUs pEaKIuii, HAIKMCAB UX B MOJIEKYJISIPHOM M HOHHOM BHJIE:
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MnS + H,;SO4 —, Fe(OH)3; + NaOH —, NH4Cl + KOH —.

13. Ompenenute TepMOAMHAMUYECKYIO BO3ZMOKHOCTD IIpoTekanus peakuun CaO + 2 Cy) =
= CaC; (¢ + CO(r), AH; = 460 x>k ipu cTaHAApTHBIX YCIOBHAX. Paccuuraiite TeMneparypy Havaa
peakiuu, ecmun  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/mons-K; S(CaCy)= 70 Jx/Monb-K;
S(CO)=197 x/monb-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKLIUI:
KMnQO4 + NaNO, + H,SO4 —, Cr2(504)3 + Br, + NaOH —.

15. Onpenenute TEPMOANHAMHYECKYIO BO3ZMOXKHOCTB npoTekanus peakiyu 2 Cly (y + 2 H,O(y =4
HCly + Oy (ry, AHy = 115,6 x/Ix nipu cTaHIapTHHIX yCIOBHSAX. Paccumraiite Temmeparypy Havaia
peakuu, ecau S(Cl2)=223 [Ix/mons-K; S(H20)=189 [x/mons'K; S(HClH= 187]1x/moinbK;
S(02)=205 JTx/momab-K.

16. Harucatp ypaBHEHHsI peakiliii ruaposm3a B MosiekyssipHoM U noHHOM Buje: CrCls, NaNOs,
K2CO:s.

17. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINNA:
KoCr,07 + NaSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omorenHas peakius nporekaer no ypaBHeHutro H, ) + b ) = 2 Hly). Hauanpnas
KOHIIeHTpanusi Bojxopoaa 2,1 monbs/n, uoma 1,5 mons/n. Bo CkOIbKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

19. B 640 mna Boxsl pactBopuiu 160 T xnopuna sxenesa (I1I). [110THOCTH MOTy4eHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crm; N(FeClz) u N (H20); T.

20. Onpeznenurte TEPMOJMHAMHUECKYIO BO3MOMKHOCTb IMpoTeKaHHs peakuun CS; () +3 Oyp)=
=CO; (1 + 2 SO» (1), AH; = -1075 x/Ix npu cTaHIapTHBIX yCIOBHUsAX. Paccumraiite TemmepaTypy
Hauana peaknuu, eciu S(CS,)=151 JLx/monb K; S(02)=205 Ix/momab-K; S(CO,)= 213 Jx/MonbK;
S(S0,)=248 Jxx/monbK.

21. Peakuus uier no ypasHeHuto: 2 Hy ) + Sy () = 2 HaSry. HauanpHas KoHLEHTpanys Bogopoaa
2 monb/11, cepsbl 1,5 Moinb/n1. Onpenenure BO CKOJIbKO pa3 U3MEHHUTCSI CKOPOCTh PEAKIIMU K MOMEHTY,
Korja npopearupyet 0,7 MoJb/1 Bogopoaa?

22. Omnpenenute TEPMOJUHAMUYECKYIO BO3MOKHOCTh IIPOTEKaHUs peakiuu 2 ZNS (o + 3 Oy =
=2 2n0 ) + 2 SO; (1), AH; = -890 k/I>x npu crangapTHHIX yciaoBusix. Paccuuraiite Temmeparypy
Havana peakiun, ecian S(ZNS)=58 Jx/monb K; S(02)=205 JIx/mons K; S(ZnO)= 44 JIx/mons K;
S(S0O,)=248 JTrx/monb-K.

23. HavanpHble KOHIICHTPAIIMH NCXOTHBIX BemecTB B peakiun: 2 SO ) + Oy () = 2 SO; () ObutH
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paBHsbl 1,8 Mosib/1 SO; u 2,4 moib/11 Oy. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIMi K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?
24. B pactBope oprodochoproii kuciaotsl Macco 1200 r u rutotHOCTRIO 1,153 1/M1 comepxutes 312
r H3PO,. Paccunraiite: w(H3PO4); Cyp; Cox; Cms N(H3PO4) u N (H20); T.
YK-1.2 Ormpenenser, HHTEPIPETUPYET U Ilpumepnvie npakmuuecKkue 3a0aHus
paHXUpyeT nHpopmaruto, 1. dna peakuun CHy ry + COy () = 2 CO () + 2 Hy () onpeaennute BO3MOKHOE HalpaBICHUE
TpeOyemyro JUTSt pElIeHUs | caMOIPOU3BOJILHOIO TEUCHUSI PEaKLIUU IIPU CTAaHAAPTHBIX YCIOBUAX U IIpH  Temneparype T =927°C,
MIOCTABIICHHOM 3a/auu; | €M TEIUIOBOM 3¢ @deKT peakuuu 10 3aJaHHOM TeMIEepaTypbl HE H3MEHUTCS. YKaXKuTe: a)

OCYILIECTBIISIET MOMCK HMH(OpMauu
10 Pa3JINYHBIM TUIIAM 3aIIPOCOB

BBIJICJISICTCSl WIIM TIOTJIONIACTCS SHEPIUsS B XOAE peakiuu; 0) MpUUMHY HAWJACHHOTO WU3MEHEHHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Bripasute depe3 KOHIEHTpAIMH PEareHTOB KOHCTAaHTHI PAaBHOBECHUS CIICAYIOMIUX PEaKIUi
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHUE CMEILICHUS XUMHUYECKOIO
PaBHOBECHSI STHX PEaKLMWi: a) IpU MOHWKEHUH TEMIIEpaTyphl, €ClIM JaBICHHE NOCTOSHHO; 0) mpH
MOBBILICHUH JIABJICHUS, €CITH TeMIIepaTypa MOCTOSHHA.

3. CkoIbKO MUUTMIHTPOB 96%-HOTO pacTBOpa CEpHOM KHCIIOTHI C TUIOTHOCTHIO 1,84 1/mi
notpedyetcs s npurorosienus 2 1 0,25M pactBopa?

4. Kakwe wu3 cienyromux coneil moasepratorcst ruaponusy: NapSiOs. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE M MOJEKYJSPHBbIE ypaBHEHHUs THAPOJIM3a COOTBETCTBYIOIMMX coneil. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJCH?

5. 3071b ruapoKcUaa MarHus noaydeH mytem cmemuBanus 0,02 1 0,011. pactBopa MgCl, u
0,028 1 0,005 u. pactBopa NaOH. Omnpenenure 3apsi 4acTUIl MOTYYEHHOTO 30JI1 M HAMHUIIUTE
(bopMyity ero MULEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CUITy U ONpPEEIUTE HalpaBiIeHHE CaMOIPOU3BOJILHOTO
POTEKaHUS peakuuu npu CTaHJapTHBIX YCJIOBHUSIX, UCTIOIb3YS 3HA4YeHUs
OKHUCIIATEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos H + HiPO, — J, + H3PO; + H)O0.

7. IlpuBenute cXeMbl 3JEKTPOJHBIX IPOLECCOB W MOJEKYJSPHbIE YpPAaBHEHMs pEaKIHid,
MIPOTEKAIOLIUX MTPH IEKTPOXUMHUYECKON Koppo3uu rasibBaHonapbl  Co/Ni: a) B kucioii cpeze; 0) Bo
BJIaKHOM Bo3ayxe. Onpenenurte yOblUTb MacChl aHO/1a ITPH KOPPO3UU B KUCIIOH cpeze 3a 20 MuH, ecliu
CKOpocTh Koppo3uu coctaBuia 0,01 r/4.

8. CocTaBbTe >JEKTPOHHO-MOHHBIE YPABHEHUS AJIEKTPOIHBIX IMPOIECCOB (aHOJ MHEPTHBIN) M
MOJICKYJISIPHOE YPaBHEHUE PEAKIINH, TPOUCXOISIICH PpH dteKkTposmse pactBopa CoSO4 Beramcnure
(akTHYeCKOe KOJMYECTBO MeTaiula, NoiydeHHoro Ha katoxe npu aiektpoimnse Co(NOs),, ecin
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WHNKATOpa KOMITCTCHIHI
AJIEKTPOJIU3 MPOBOJAMIM B TeueHUHM | 4. Beixom Meramna mo TokKy coctaBui 85%. VYkaxute
BO3MOYKHBIE IPUYMHBI YMEHBIIICHHS BBIXOJa METAJlJIa 10 CPABHEHHIO C PACUETHBIM.
VK-1.3 I[Ipu  oOpabGoTke  wmHDOPMAIUU Ilpumepnvle npakmuyeckue 3a0anHus:
ornuyaeT  (HaKThl  OT  MHCHHH, 1. OnpenenuTh ¢ KAKUMH M3 YKa3aHHBIX HID)KE BEIIECTB MOXET B3aMMOJICHCTBOBATH PACTBOP
UHTEpIIpETALNH, OLICHOK, | rupoKcHa Kaiaus: MoJ0oBoJopoaHas kuciota, xjaopun meau (1), oxkenn yrnepona (IV), oxeupg
dhopmupyet cooctBeHHbIe MHeHUs | | cBuHIA (II), ruapokcwa amroMUHUS, THUIPOKCHI aMMOHHUsA. COCTaBbTE YpPaBHEHHSI BO3MOIKHBIX
CYXJCHHs, apryMEHTUPYET CBOH | PEaKIMil B MOJCKYISIPHONH U HOHHO-MOJICKYISIpHOU (hopMax.

BbIBOJZIbI 1 TOUKY 3PCHUA

2. Ompenenure BO3MOXKHOCTh BOCCTaHOBIEHHMsI okcuia xene3za FezOs yriepogom mpu
cTaHIapTHbIX ycnosusx u temmneparype 1100 K. Peakius BoccranoBinenust FezOy4: Fe3044) +4C ) =
= 3FE(K) + 4CO(F)

3. TemneparypHslif K03 HUITUEHT peakiu paBeH 2,5. Kak H3MEHUTCS] CKOPOCTh PEakIuu: a) Ipu
noBbIlIeHNH Temnepatypbl oT 60 1o 100°C; 6) mpu oXJakIeHUU peakuoHHON cMecu oT 50 g0
30°C?

4. s obparumoit peakuuu Fe30ux + Hypy = 3FeOk) + HoO(r)3anumnTe BbIpaskeHUEe KOHCTAHTHI
paBHoBecust AH°, k/bx = + 69,8. Ilpemnoxure cnocoObl yBeJIWYEHUS! KOHLUEHTPALUU MPOTYKTOB
pEaKIMH.

5. Ilpm mnpoKaJMBaHUHM METAJUIMYECKOTO THTaHAa oOpasyercss OeJblii TOPOMIOK, KOTOPBIN
pacTBOpsieTCSI B KOHLEHTPUPOBAHHOM CEpHOM KHUCIIOTE M CIUIABJISIETCS €O Ienoubto. YTo
npeJcTaBisier co0oil 3To coeanHenne? Hanummre ypaBHEeHUS BCEX YKa3aHHbBIX peaKUi.

6. CKOJBKO MWIIMIUTPOB 96%-HOro pacTBOpa CEpHOM KHUCIOTHI C IJIOTHOCTHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 i1 0,25M pacteopa?

7. Kakue BemectBa M B KAKOM KOJMYECTBE BBLACHATCS Npu mnpoxoxaeHun 48250 Ki
aeKTpudecTBa 4epe3 pactBop xisopuaa mapranma (II)? CocraBpTe cxemy 3JIEKTPOJH3a 3TOTO
pacTBopa.

8. AnroMuHU ckilenan ¢ Meablo. Kakoif u3 MetamioB OyaeT KOppoaupoBaTh B Cpelie CEpHOU
KHCJIOTBI M aTMoc(epe BiIakHOro Bo3ayxa? CocTaBbTe CXEMBbI AIEKTPOXUMUYECKON KOPPO3UH.

9. IlpoBecTu aHanu3 BAUSHUS KOHIIEHTPALIMU Ha CKOPOCTh XMMHUYECKOH peakuuu
Na,S;03 + HpSO, = S + SO, + NaSO4 + HyO mo akcnepuMeHTanbHBIM JaHHBIM. [IpoBecTn
00paboTKy MOJIYYEHHBIX IaHHBIX C UCIIOJIB30BaHUEM COBPEMEHHBIX MH(OPMAIITMOHHBIX TEXHOJIOTHUH.
Pe3ynbTaThl ONTOB MpeACTaBUTH B BUJE TaOMUIIBI 1.

Taomuma 1
CKopocTh |

| Homep | O0beM, M | Konnentpauus | Bpems |




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

UHIMKAaTOpa KOMIIETEHIMH
OIIbITa Na,S,03 H,O H,SO, Na,S,03, 10° | mosiBienus peakuuu, 107,
MOJIB/JT MYTH, C 1
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5

[To manHBIM TabIMIEI | TOCTPOUTH IpauK 3aBUCMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPALIUH
THOCY/Ib(aTa HATPUs, OTIOKUB Ha ocu adciucc koHmeHtpanuio Na,S;0Os3, a Ha ocw opaMHAT —
CKOPOCTb PEaKI[HH.

CnaenaTh BBIBOJT O 3aBUCHMOCTH CKOPOCTH PEaKIIUU OT KOHI[EHTPAIIMK THOCY/Ib(aTa HATpusl.




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

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, ITO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUYAIOIIMMHUCS 3HAHUN, ¥ TIPAKTHYECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW IUCUUIUIMHE MPOBOIUTCS B YCTHOW (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - OOYYAIONIMICS IEMOHCTPUPYET MOPOTOBBI YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTJACIBHBIX 3HAHUH, YMCHHIA, HABBIKOB, 00YJAIOIINICS UCTIBITHIBACT 3HAYUTCIHHBIC
3aTpyJHEHHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3a4TEHO» - 00yUAIOIIHNIICS HE MOKET MTOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHHUS U
00BsicCHEHUST MHPOPMAINH, HE MOXKET MOKa3aTh UHTEJUIEKTYaJIbHbIE HABBIKH PEIICHUS MPOCTHIX
3azad.



