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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

Jucuumimrnaa Xumusi BXOAUT B 00s13aTEIbHYIO YacTh Y4eOHOro IIaHa 00pa3oBaTeIbHOM
MIPOrPaMMB.

Jnsg  u3ydeHus — AMCUMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BIAJCHUSA),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTpaMMBI CpeHEl 00111e00pa30BaTEIHLHOM ITKOJIBI

3HaHus (YMEHUs, BIIaJICHUs), MIOJTYYEHHbIE IPU U3YyYEHUU JAHHOW JUCLMILIMHBI OyIyT
HEOOXOIUMBI 115l U3Y4YCHHUS JUCIUILTUH/TIPAKTHK:

be3zomnacHOCTh )XKHU3HENEATETHLHOCTU

3 Komnerenuun ody4arouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJIbTAThl 00yUeHHu s

B pesynbrare ocBOeHMsSI AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydaroIUHCSA JOJIKEH
o0s1azaTh CIeAyIOIUMU KOMIETEH UMM

Kon naaukaropa WNHaukaTop TOCTHKEHUS KOMITICTCHITUH

OIIK-1 CnocobeH pemath 3a1a4u MpopeCCHOHATBHON AESITETLHOCTH HAa OCHOBE UCIIOJIB30BAHUS
TEOPETHYECKUX M TMPAKTUUYECKHMX OCHOB €CTECTBEHHBIX W TEXHMUYECKMX HayK, a TaKKe
MaTEeMaTHUECKOro amnmapaTa

OIIK-1.1 Omnpenensier XapakTepUCTUKH (PU3UYECKOTO M XMMHUYECKOIo Ipoliecca
(s1BJI€HUS), XapaKTEPHOTO sl 00bEKTOB MPOECCHOHATBHON AESITEIbHOCTH,
Ha OCHOBE TEOPETUUYECKUX U IKCIIEPUMEHTAIBLHBIX HCCIIEI0BAaHUI

OIIK-1.2 Hcnonb3yeT TeOpeTUYEeCKUE OCHOBBI TEXHUYECKUX HAYK JUII IPUMEHEHUS
MHHOBAIIMOHHBIX TEXHOJIOTMI HA peallbHbIX CTPOUTENBHBIX 0OBEKTOB

OIIK-1.3 Pemraer mH)KeHepHBIE 3aJaud C IOMOIIBIO MaTEMaTH4ECKOro amnmapara
BEKTOPHOU aireOphl, aHAIUTHUECKOW TIE€OMETpPUHM U MaTeMaTHYECKOro
aHaam3a




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)

OO0m1ast Tpy10€MKOCTh UCIIUIUTMHBI COCTABIISET 2 3a4ETHBIX SAMHMIL /2 aKaJl. 4aCOB, B TOM YHCIIC:
— KOHTaKTHas pabora — 8,7 akaJi. 4acoB:

— ayJIuTOpHasd — 8 aKaJ. 4aCoB,

— pHeayautopHas — 0,7 akaj. 4acos;
— camocTosTeapHas padota — 59,4 akaz. 4acos;

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

— MOJTOTOBKA K 3a4éTy — 3,9 akaj. yac

®dopma aTTecTaluu - 3a4E€T

AynutopHas s s
KOHTaKTHas pabora E =z dopma TeKyIero
=
B aKaJl. 4acax 5} Bnu KOHTPOJIS
Pazpmen/ Tema 2, (B axaz. acax) £ A . P Kon
> & © | caMOCTOSITEeNbHOM | ycreBaeMOCTH U
JUCIHUATIIAHBI < [ . | KoMIeTeHIuN
25 padoThI MIPOMEKYTOYHOM
nmab. | mpakT. | 3 &
Jlex. Z 3 aTTecTaluu
3aH. 3aH. | Q &
1.
CaMOCTOSITCIIBHOE
H3ydeHue yaeoHon
qu Ha z;oﬁ 3ammra OIIK-1.1,
1.1 Xummaeckast TepMOANHAMUKA 9 e };T o KOHTPOJBHON OIIK-1.2,
PaTypeL, paboThI OIIK-1.3
- peuieHue
KOHTPOJIBHOM
pabdoTsl
CaMOCTOSITCIIBHOE
H3ydeHue yaeOHon
qu Ha t?:oﬁ 3amura OIIK-1.1,
1.2 XuMnueckass KHHETHKA 10 e };T o KOHTPOJIBHOM OIIK-1.2,
PaTypet, paboThI OIIK-1.3
1 - peueHue
KOHTPOJIBHOM
pabdoThI
- oopmieHHE
OoTYEeTA 110
71a00PaTOPHBIM
aboTaM;
p ’ 3amura
CAMOCTOSTEILHOE nabopaTopHOI OIIK-1.1,
1.3 PacTBOpBI 2 2 10,4 .| pabotel. 3amura OIIK-1.2,
u3yueHHue y4eOHOH N
N KOHTPOJIbHOM OIIK-1.3
U Hay4HOUH
paboThI.
JUTEPATYPHI,
- pelieHue
KOHTPOJIbHOM
paboTHL.




CaMOCTOSITENbHOE
u3yucHHe y4eOHOH

N 3amura OIIK-1.1,
1.4 [TucniepcHbIE CUCTEMBI 10 HﬁTI;a};qHOH. KOHTPOJIBHOM OIIK-1.2,
Parypel, paboThI. OIIK-1.3
- perieHue
KOHTPOJIBHOMN
paboThL.
CaMOCTOSTEIILHOE
15 HayHenme yqe? HOH 3amura OIIK-1.1,
OKHCIUTETHEHO-BOCCTAHOBUTEIHHBIE 10 Hﬁ;a};qﬂon ) KOHTPOJIBHOM OIIK-1.2,
MPOIIECCHI Parypel, paboThI. OIIK-1.3
- pelieHue
KOHTPOJIBHOM
paboTb
- oopmiieHHE
OTYETA 10
71a00PaTOPHBIM
pabotam; Sammra
i nabopaTopHO OIlK-1.1,
1.6 DneKTpOXMMHUYECKUE CUCTEMBI 10 CaMOCTOHTeHLHoeu pabotsl. 3amura OIIK-1.2,
u3yueHue y4eOHOH . 13
1 HayHO# KOHTPOJIBHON OIIK-1.
. paboThI
JIUTEPATyPHI,
- pelieHHe
KOHTPOJIBHOMN
paboThI
HWroro no pazneny 59,4
HUroro 3a cemectp 59,4 3a4éT
Hroro no aucrumianae 59,4 3a4eT




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnponecce mnpenogaBaHus JUCLHUIUINHBL «XHWMHs» TPUMEHSAETCS TpaJaULAOHHAs
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 Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'/IE TEOPETHUYECCKUI
MaTepraj 3apaHee BBIIAETCS CTYIEHTaM U1 CAMOCTOATEIbHOTO M3Yy4Y€HUs, U1 IOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIEKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO M3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIIOJIb30BAHUEM JIEMOHCTPALlMOHHOIO XHMHYECKOIO JKCIIEPUMEHTA, KOTOPBIA IO3BOJIAET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOYy4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
IIOMOUIBIO IEMOHCTPALMH ABICHUM, PEaKIIMHA WX ITPOLIECCOB.

Jlist peanmuzanuu WHGOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIIbHON TEXHOJIOTHU
IIPOBOJATCS JIEKLNU-BU3YAJIN3allMM, B XOJE€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOr0 Marepuala
COIIPOBOXAAETCS PE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuisieTcss B XoJe J1a0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peaJbHBIMH XMMHYECKHMMH BemecTBamu. Ha maGopaTopHBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBEJECHUH J1a00PaTOPHBIX 3aHATHH MCIONb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
II03BOJISIET YCBOUTH MAaTEpHall IIyTEM BBIABICHMS CBA3CH MEXAY KOHKPETHBIM 3HAaHHUEM M €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BAaTh TEXHOJOTUIO KOJUJIEKTUBHOIO
B3aUMOOOyYeHusl (MapHyr paboTy) Tpex BHUOB: CTaTHYeCKas Mapa, JUHAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (QOpMyJIUPYIOT OOOOIIEHHbIE BBIBOABI 110 CEPUHM  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTenbHas paboTa oOyyaromMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIe
(GopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OpMIICHUS
71a00paTOpHBIX pabOT, MOArOTOBKA K NMPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTIOJHUTEIHLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEeHHE U MpopaboTKa HaydyHOH JUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX pabOT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uToroBo arrecranuu. CamocrosiTenbHas paboTa 00yJarouuxcst JoMKHa ObITh HalpaBlieHA Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4yeHHE, Ha MOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyOoe HOTO U 3aKJIIOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepeJsl MpernojiaBaTesieM, SIBISIIOTCS: BBISBJICHHE CTENEHM IPAaBHJIBHOCTH, O0beMa, TITyOHHBI
3HAHWUW, YMEHUH, HaBbIKOB, ITOJIYYEHHBIX IIPU U3YUYEHUU Kypca HApSAAy C BBIABICHUEM CTENEHU
CaMOCTOSITENIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUI U HaBbIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
dbopmamu koHTposid. OOyyaromuMcsl IpeIaraloTcss TECTbl U 33Ja4ld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTH3MPOBAHHOM CHUCTEMON NpoBepkU. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
croco® KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsl MPOMTH TeCT, MpOoaHaIU3UpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOAUUYECKOE 00ecTeueHre CAMOCTOATEIbLHO padoThl 00y4aommXxcst
[pencraBneno B mpuioxeHnH 1.



7 OueHOYHBbIE CPeACTBA AJs NPOBeAeHHs MPOMEKYTOUYHOM aTTecTAlUN
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHre THCITUTLTUHBI (MOTYJIs1)

a) OcHoBHas JquTEpaTypa:

1. OcHoBbl xumuu: yueOuuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUI[ UHD®PA-M,
2014.-560c.: - (Beicmee ob6paszoBanme: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.02.2021). - Tekcrt:
3JIEKTPOHHBIN.

2. Konsina, JI. T. Xumus : yuebnoe mocobue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TVY, 2015. - 1 snekrpon. onr. guck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara obpamienus: 14.02.2021). - MakpooObeKT. - TeKCT : 3JeKTPOHHBIHA. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texuudeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 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 obpamenus: 14.02.2021). - MakpooObeKT. - TEKCT : SIEKTPOHHBIN. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcubie cuctemsi : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marauroropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I'' WM. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o9kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mata obpamenus: 14.02.2021). - MakpooObekT. - TeKCT : IEKTPOHHBIH. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konana, JI. I'. OxuciuTenbHO-BOCCTaHOBUTENBbHBIE peakuuu. OCHOBBI AIIEKTPOXUMHUH '
yueoHoe nmocodue / JI. T'. Komsina, 3. P. Mymmmna ; MI'TY. - Maraurtoropek : MI'TY, 2015. - 58 c. : wi.,
TabII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara oOpamenus: 14.02.2021). - MakpooObekT. - TeKCT : IIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS :
npaktukyM / O. A. Mumypuna, D. P. Mymimuna, O. B. EpioBa ; MarHUTOrOpCKHi TOC. TEXHUYESCKHIMA
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 (mata obOpamenus: 14.02.2021). - MakpooObeKT. - TeKCT : ANEeKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

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

6. Kpartkwmii cnpaBoyHHMK (Qusnko-xumuueckux BemmuunH / coct.. H. M. Bapon, A. M.
[Tonomapera, A. A. Pasaens, 3. H. Tumodeera; mox pea. A. A. Papuens, A. M. Tlonomapesoii. - 10-¢
u3f., ucnp. u gon. - CII6. : MBan ®denopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Teker:
HEIOCPEICTBEHHBIMN.

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



http://znanium.com/bookread2.php?book=421658
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
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https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
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Hay4JHO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeTtoauyeckue yka3anus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX MPOLECCOB: METOAMUYECKUE YKa3aHUS K
nabopaTOpHBIM paboTaM IO AUCHUIUIUHE «XHMHS» JUIsI O0YJaromUMXCs BCEX HaIpaBICHHUN
MOJArOTOBKM M CIEUHUAIbHOCTEH jgHeBHOW (opmbel  o0yuenuss / O.A. Mumnypuna;
Marnuroropckuii roc. tTexuudeckuii yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2016. — 11 c. — TekcrT : HeMOCPEACTBEHHBIMH.

2. Komsama, JII'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKa3aHUSA JUIA
CaMOCTOSITENIbHOW palboThl MO AMCLUIUIMHE «XUMHS» 11 00ydyaroIIMXCsl BCEX HalpaBIeHUMN
MOJrOTOBKH W cnenuaibHocTed Bcex (opm oOydenus / JLI'. Komsna; Marautoropekuii roc.
texuuyeckui yH-T uM. ['. . HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocoga, 2020. — 18 ¢. —
Tekcr : HenocpeACTBEHHBIMN.

3. Komapa, JI.I. CkopocTh XMMHYECKMX pEaKUUH M XUMHUECKOE paBHOBECHE:
Metoauueckue ykasaHus K J1a0OpaTopHbIM paboTaM M0 JAMCHUIUIMHE «XUMHUS» IS
00yuaroLMXCcsl BCEX HAIPABJICHHUH MOJATOTOBKU U CIIElHaNbHOCTEeH Beex popm oOyuenus / JLT.
Komspa, E.B. Tapactok; Marauroropckuii roc. texHmuyeckuii yH-T um. I'. M. Hocoma. —
Marnutoropck : MI'TY um. I'. K. Hocosa, 2020. —8 c. — TekcT : HemocpeACTBEHHBIH.

4. PonuonoBa, H.U. Xumuueckas kuHeTuka. XUMHUYECKOE PaBHOBECHE: METOIUYECCKUE
yKa3aHMsl [UIs CaMOCTOSTENIbHOW paboThl MO JUCLUIUIMHE «XUMMS» JUIsl 00ydaroLIuXcsi BCeX
HaMpaBJICHUH MOATOTOBKM U crenuaibHocTel Bcex (Gopm oOyuenus / H.W. Pomxunonosa, A.Il.
[TonomapeB; Maruutoropckuii roc. Texuuueckuit yu-t uMm. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HemocpeICTBEHHBIH.

5. Uymnpoga, JI.B. PactBopsl: MeToanyeckas pa3paboTka K JabopaTOpHBIM paboTaM Io
JUCHUILTNHE «XHUMHUSD) I 00y4aroIMXCcsl BCEX HANpaBiICHUH MOATOTOBKH M CIIEHUATbHOCTEN
Bcex popm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TeXHUIECKHI yH-T
uMm. I'. Y. HocoBa. — Marauroropck : MI'TY mm. I'. 1. Hocoma, 2020. — 41 c. — Tekcr :
HEIOCPEACTBECHHBIN.

6. Uynposa, JI.B. PacTBopsl: MeToaMuecKkast pa3padoTka K CaMOCTOSATENILHOW paboTe 1o
IUCLUUIUIMHE «XUMHsS» A7 OOYyYarolIMXcsi 10 BCEM HaNpaBlICHUSIM MOJITOTOBKM U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Munrypuna,
Marnurtoropckuii roc. tTexuuueckuit yu-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. K.
Hocoga, 2017. — 26 c. — TekcT : HemoCpeACTBEHHBIH.

7. Konsna, JL.I. KonnouaHele pacTBOphl: METOAMYECKHE yKa3aHMsS K J1aOOpaTOpHOU
paboTe 1Mo JuCHUIUIMHE «XUMUS» s 00ydaroluXcsl M0 BCEM HANpaBiICHUSM IMOATOTOBKH U
crienanbHOCTAM Beex (opm oOyuenus / JLI. Komsima, JILA. Boabsi; Marautoropckuii roc.
texandeckuid yH-T uM. I'. UI. HocoBa. — Marautoropck : MI'TY um. I'. . Hocoga, 2017. -9 ¢c. —
TekcT : HenmocpeACTBEHHBIMN.

8. Konsma, JI.T'. OkucinuTebHO-BOCCTAHOBUTEIBHBIC PEAKIINH: METOAMYCCKHUE YKA3AHUS
K JabopaTopHOil paboTe Mo JUCHUIUIMHE «XUMHs» A O0y4aroluxcs BCeX HampaBiIeHUH
MOJrOTOBKM W crenuaibHocTeit Bcex (opm oOyuenus / JLI. Komsma, E.B. Tapaciok;
Marnurtoropckuii roc. tTexuuueckuit yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — Tekct : HEMOCpeACTBEHHBIH.

9. Konsga, JL.I'. OkucauTenbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMM U IJIEKTPOXMMUYECKHE
MPOIIECCHI: METOAMYECKasi pa3paboTka K CaMOCTOSTEILHON padoTe /sl 00yJaromuxcs M0 BCEM
HAlpaBJICHUSM IMOATOTOBKM M cHenualbHOCTSIM Bcex (opm oOydenus / JLI. Komsma, E.B.
Tapacrok, 3.P. MymnnHa; Marauroropckuii roc. texuudeckuid yH-T uM. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. —41 c. — Tekcrt : Hemocpe1CTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXHMMHYECKHE IMPOIECCH: METOAMYECKHUE YKa3aHUs K
nabopaTtopHoit paboTe Mo JUCHHUIUINHE «XUMUSD) I 00y4JaromIMXCcsl 0 BCEM HANpPaBICHUSM
MOJTOTOBKHM U CIenUalbHOCTAM Bcex ¢dopm obyuenust / O.A. Mumypuna, H.W. Poanonosa;



I'. 1. Hocoga, 2017. — 13 c. — TekcT : HeMmocpeACTBEHHBIH.

r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypceh:

IIporpammHoe o0ecniedeHue

HaumenoBanue o
0o Ne noroBopa CpoK JIeHCTBUS JTULICH3UU

MS Windows 7
Professional(mms  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |, 135 o1 17.09.2007 GeccpodHo
Professional
7Zip CBOOOJTHO pacpoCcTpaHsIeMoe 0EeCCPOYHO
FAR Manager CBOOOHO pacmIpocTpaHsIeMoe OeCCpPOUHO

IIpodeccuonanbubie 6a3b1 JAHHBIX U HHGOPMALIMOHHBIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca CchbLika

OnekTpoHHas 0a3a TepUOAMYECKUX W3maHui East
View Information Services, OO0 «IBUC»
Hanmonansnas UH(POPMAMOHHO-aHATUTHYECKAs
cuctema — Poccumiickmit  mHgekc — Hayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PHI)
ITouckoBass cucrema Axagemus Google (Google
Scholar)
WNnpopmannonHas cucrema - Enunoe okHO J0CTyma K
UH(GOPMAIIMOHHBIM pecypcaM

https://dlib.eastview.com/

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

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

®enepanbHOE rOCyIapCTBEHHOE OIOJKETHOE

yUpeKICHNE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/
IPOMBINIIICHHON COOCTBEHHOCTH

Poccuiickas locynapersentas OubmoTCKa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

OnekTpoHHbIe pecypchl oubnnoreku MI'TY um. I'.1. http://magtu.ru:8085/marcweb2/Default.asp
Hocosa ) — '

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIMILITHHBI (MOLYJIs1)

MartepuanbHO-TeXHHUUECKOE 00eCIIedeHNEe TUCIUIIINHBI BKIIOYAET:

VY4eOHble aynuTOpUM s TPOBEACHMUSI 3aHATUH JIeKIUMOHHOro Tuma. OcHaleHue:
MynsTUMeINITHBIE CPEICTBA XPAHEHUS, TIEpeAauu U MPeCTaBICHUs HHPOPMAIIHH.

VYyeOHble ayauTopuuM Ui TPOBEJIEHUS  J1a0OpAaTOPHBIX  3aHATUH, TPYNIOBBIX U
WHJMBUIYaJIbHBIX KOHCYJIbTAIlMM, TEKYLIErO0 KOHTPOJIS U MPOMEKYTOUHOU aTTecTanuu. OcHalleHue:
OO6opynoBanue aJisi BBITIOJIHEHHS JTA0OPAaTOPHBIX pabOT, XMMHYECKasi TIOCYy/a, peakTuBbI, HarmsaHubie
MaTepuabl: TAOIHIIBI, CXEMBbI, TTaKaThI.

[Tomemenust st caMocTosTENbHOM paboThl oOydaromuxcs. OcHarenue: [lepcoHanpHBIC
kommbeioTepsl ¢ makerom MS Office, Beixomom B HMHTEpHET M € JOCTYIIOM B JIIEKTPOHHYIO
MH(pOPMaAITMOHHO-00PA30BATENHHYIO CPEly YHUBEPCHUTETA.

[Tomemienust A XpaHeHUs1 U TPOPUIAKTHIECKOTO O0OCITYKHBaHUS Yy4eOHOTO 00OpYIOBaHUS.
Ocnamenue: Crennaxu, cei@bl 1711 XpaHeHHs] yueOHOro ooopyaoBanus. MIHCTpyMeHTHI U1 peMOHTa
n1abopaToOpHOTO 000PYOBAHUS.
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http://magtu.ru:8085/marcweb2/Default.asp

puiaoxenne 1

6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSTEeIbHOI Pad0oThI 00y4al0IMXCH

CamocrosTenbHass pabora oOydarolmuxcs TMOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOMCXOJUT Kak BO BpeMs JIaDOpaTOPHBIX 3aHATUH, TaK M Ha IUJIAHOBBIX KOHCY/IbTALUAX, U Ha
BHEAYJIUTOPHYIO, IPOUCXOJIAIILYIO BO BpeMsl MMOATOTOBKH 00YYarOIUMHUCA OTUETOB MO J1a00paTOpHBIM
3aHSATHUSM U BBITIOJIHEHUS! IOMAITHUX 3aJaHui.

AynutopHas caMOCTOsITelNbHass paboTa OOydYaroIIMXCS IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUS MO KAXKIOMY pa3zeily TUCHUILTUHBL. TeCThl BKIIOUYAIOT TEOPETUUECKUE U TPAKTUUECKUE
3aJlaHusl, OTBETHI HAa KOTOpbIE TPEOYIOT TIyOOKOTO TOHMMAHHWs HW3YYCHHOTO Marepuaina. TecTsl
MOCTPOEHBI €IMHOOOPA3HO: K KaXIOMY BOIPOCY MpeJjiaraercs 4YeThlpe BapuaHTa OTBETOB, CPEIU
KOTOPBIX OJMH WJIM HECKOJbKO TMpaBWJIbHBIX. OOpaboTKa pe3yJbTaTOB OCYIIECTBISETCA IyTEM
COIIOCTABJICHHUS MOJYUYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OueHb OBICTPO. MakcumasbHOe
KOJIMYECTBO 0aJLIOB B Kax 101 TeMe Kypca — 10.

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

B tecrax mo reme «XuMudeckas TEpMOJIMHAMHKAY: TIEPBBIC IIECTh 3aJJaHUH OIECHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aiiI, a BOCBMOE, IEBIATOE U IECATOE 3aJaHusa — B 2 Oayuia.

Tecer Ne 1

1. Tlpu paccMOTpEHUH XUMHUECKOW PEaKLUu cucmema O3HAYaeT:
a) HCXOIHbIE peareHThI

0) OPOAYKTHI XMMUYECKOH peakiuu
B) pEaKUMOHHBIN COCY]l
I) HCXOIHBIE PEareHTHl H MPOAYKTHl PEaKIIuU

2. TlepBbrit 3aK0H (TIEpBOE HAYAIIO) TEPMOTMHAMHUKHI MAaTEeMaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = Agxp (- EA/ RT)

6) K=R/Nj r) AU= Q-W

3. B sk30TepMuueckoil peaxium:
a) SHTAJIBNNS PEaKMOHHON cucTeMbl nosblmaercs (AH > 0)

0) TermoBoit a3 ekt peakiuu otpunarenacH (Q< 0)
B) DHTAIBIHUS PEAKIIMOHHOMN CUCTeMBI yMeHbIaeTcs (AH< 0)
F) JaBJICHUC peaKI.[HOHHOfI CHUCTEMBI ITOBBIIIIACTCSA

4. CranmapTtHble TeTUIOBbIe 3 (EKThI MPUHATO 0003HAYATH:



a) AUcr B) Q 1013°"°

0) AH°9s r) AHcrt
5. Kakue u3 mpuBEICHHBIX PEAKIINH SBIISIOTCS SHAOTEPMHUUECKUMU?
a) 1/2 N+ 3/2 H,=NHjs AH = — 46 K]]x/monb
0) Hy+4/2 0,=H,0, AH = -242 K]I/monb
B) /2 N2+ 1/2 0,=NO , AH = 90 K]I>x/Monb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>/Monb

6. Kakas w3 HanmMCaHHBIX HIDKE PEaKIMil OTBeYaeT TeruioTe obOpazoBaHus okcuaa azora ( || ) B
CTaHJIAPTHBIX YCIOBUSX?

a) 1/2 N,+ 0= NO B) 1/2No+1/20, =NO
6) N+ 1/20,=NO r) NHz+5/20, =2NO +3H,0

7. Tlpu BoccranoBieHuu 16r okcuaa menu( || ) Mo peakuy :
CuO ) + C (rpagur) = CU (¢ + CO (1, mormoTunock 22 kI TEIIOTHI.

DHTanbnus 00pa3oBaHus OKCUAa Meu ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735

8. Hmsa peakmuu  NiO g + C (pagur) = Ni g + CO (. Onpenennre Bo3MOXXHOE HalpapIeHUE
CaMOTIPOM3BOJIBHOTO TEUEHUS PEaKIIMU MPU CTAaHAAPTHBIX YCIOBHIX U MpHU Temneparype 627°C.

BemectBo AH®293  (KJI>k/MOJIB) S°9s  (Hx/mMonp*K)
NiO (1 —239,7 38
C (rpadum) 0 5,74
Ni () 0 29,9
CO -110,5 197,4

B otBere ykaxkwure 3HaueHUs SHepruw [ mOOca MpW CTaHIAPTHBIX YCIOBHSX, NMPH TEMIIEpaType
627°Cn Temneparypy Hayajia peakuuu

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

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

9. Kak u3MeHseTCs SHTPOIHUS IPU Pa3IIOKEHUN KapOOHaTa KaJIbIUs?
a) YBEIIMUNBACTCS B) HE YMCHBIIIACTCS
0) yMeHbIIaeTcs T') HE 3HAI0

10. JTannHas peakius:



2KC103 (TB) —>2KC1 (TB)+302 (r) AH<O
MOKET CaMOITPOMU3BOJIBHO ITPOTCKATh
a) B IIpAMOM HaITpaBJICHUH B) HE MOXKCET MMPOTCKATh

0) B 00OpaTHOM HaIpaBJICHUH I') HE 3HaI0

XuMnyeckas KHHETHKA

B Tecrax mo reMe «XuMHUYECKask KHHETHKA»: TIEPBOE, BTOPOE, TPEThE, YETBEPTOE H MATOC 3aIaHUs
onenuBarorcs B 0,5 6ajia; mecroe, cebMoe, BOCbMOE, JIEBITOE U IeciIToe — B 1 0ajll, a OUHHA/IIATOCS
—B 2,5 Oaia.

Tect Ne 1

1. Paznen XHUMMHU, H3yanOHlHﬁ CKOPOCTHU U MCXAaHU3Mbl XUMHUYCCKHX peaKHHﬁ, Ha3bIBACTCA
a) XUMHYCCKasa TCPMOJHNHAMUKaA

0) TePMOXHMHUS
B) XMMHYECKasi KHHETHKA

2. CkopocTb XMMHUYECKOH peakiuu — 37O ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB

0) U3MEHEHHE KOJIMYCCTBA BEIIECTBA PEAareHTOB (WM MPOJYKTOB) PEAKIIMK B €AMHUITY BDEMCHH B
enuHUIe o0Bema

B) KOJIMYECTBO BEUIECTBA MPOJTYKTOB pEaKLi K MOMEHTY OKOHYAaHMsI peakluu

3. B kakux eguHUIIAX BhIpaxaeTcs CKOPOCTh XMMHUECKOM peakuun?
a) MOIIb T ¢

0) Oe3pa3zmepHas BeIMYMHA
2
B) MOJIb" C

4. Ot kakux (aKTOpOB 3aBUCUT CKOPOCTh XMMHUUYECKHUX PEaKIuii?
a) OT IPUPOJIBI PearupyroINX BEIIECTB

0) OT TeMnepaTypsl
B) OT 00BbEMA PEAKIIMOHHOTO COCya

5. CocrosiHME  XMMHUYECKOIO  paBHOBECHS  OOpaTUMbBIX  IPOLIECCOB  KOJMWYECTBEHHO
XapaKTEepU3yeTcs ...
a) paBHOBECHBIMU KOHIIEHTPALUSAMU IIPOLYKTOB peaKLuu

0) PHeprueil akTUBU3AIUN

B) KOHCTAHTON PaBHOBECHS



6. Kax 3amuchIBacTCs BLIPaXKEHUE JIs CKOPOCTH PEAKIIMU
4 NO o T 6 H,O=4 NH3(F) +5 Oz(r)

a) V=K[NOJ'[H,0]  6)V=Kk[NH:][0;]  B)V=k[NOJ'[H.0]°

7. Kak 3anumieTcst BRIpaKeHHE JUIsl KOHCTaHThI paBHOBecus peaknuu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B]*

6) Kp = [C][D] / [A][B]

8) Kp = [A][B] */ [C][D]

8. Kakoii oTpe3ok Ha AuarpaMMe oKa3bIBaeT 3HaUYeHue TeroBoro dddexra peakiun?

a) l

6)2

B) 3

e

A

VA -

1 I 3

v

XOJ1 peaklnu

9. Yt0 MOXHO CKa3aTh O peakIiy, N300paKeHHOH Ha AuarpamMe K Bornpocy §?
a) HK30TepMHUECKas peaKIus

0) SHIOTEepMHUUECKas PeaKIUs

B) pCaKknus ONMMUChIBACT COCTOAHUEC PABHOBECH A

10. PaBHoBecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO;,, AH>0
CMEILAETCS BIIEBO.

a) MY MOHUKEHUH TEMIIEPATYPbI

0) IpH MOBBIILIEHUU TEMIIEPATYpPbl

B) IIPpU MOBBINICHUHN OABJICHUSA

11. Jinsa peaxkuuu Cyy + 2 H 5 ) = CH 4 () Ipu HekoTOpO# TeMmepaType KOHCTaHTa pPaBHOBECHs
paBHa 0,8. PaBHOBecHass KOHIIEHTpamus Boaopoaa paBHa [,2 Momb/n. Berumcianre HCXOIHYIO
KOHIIEHTPALIUIO BOJIOPOJIA.

a) 1,2

6)3,5



B) 5,0

PacTBOpbI

B Tecrax mo Teme «PacTBOph»: mepBoe 3amaHUE OlEeHHMBaeTcs B | Oami; BTOpoe, TpeThbe,
YeTBEpPTOE, IIATOE U IIECTOC 3aaHus - B 1,5 Oaia; ceibMoe, BOCBMOE, JIEBIATOC M JICCATOC — B
0,5 6ama.

Tect Nel

1. dnsa ypaBrenus peakun Cu SO4 + KOH — ... cokpalieHHOE HOHHOE YPaBHCHHE 3aIUIIETCS B BHJIC

1) 2K* + S04 = K,SO,
2) Cu® + S0, +2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO, + 20H™ = Cu(OH)zd + SO,*
4) Cu** +20H™ = Cu(OH),4
2. Macca (B r) xnopuaa Hatpus B 300 mut 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactsopa HCIO4 paBHO

1 2)2 3)11 4) 13
4. 1ng noxasneHus ruponusa xjaopuaa xpoma (I1I) cnenyer

1) 106aBHUThH COSHYIO KUCIIOTY

2) 100aBHUTH IIETOYD

3) pa3zbaBHUTH pacTBOP BOMOM

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NMPUTOTOBJIEHHBIM HU3 TUApPOCYyiIbpaTa KajlblUsi MU BOJbI, CyMMa
KO3 QHINEHTOB B YpaBHEHUH HEOOPATUMON JUCCOLMAIIMH PACTBOPEHHOI'O BEIIECTBA — 3TO

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

6. PactBopmMocTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpexnenure npou3BeACHUE
pactBopuMoctu AgC204

1)5.107" 2)1,16:10°  3)10,7-10° 4)2,31-10°°
7. MaccoBas A0JId paCTBOPCHHOI'0 BCUICCTBA — 3TO OTHOILICHUC

1) wmacchl BemecTBa K Macce BOJIbI

2) KOJIMYECTBA BEIIECTBA K 00BEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KoJHMYecTBa BEIIECTBa K 00beMy pacTBOpa
8. K cnalGpIM 371eKTponuTaM OTHOCHUTCS ...

1) ruapOKCUI aMMOHUS
2) THAPOKCHI Kalus

3) xJIOpUa KaabIIHs

4) MapraHIioBas KUcJIoTa



9. U3BeCcTHO, 4TO BOJHBIE PAaCTBOPHI MHOTMX COJIEH MOTYT MMETh INEIOYHYIO MM KHCIYIO Cpeny.
[IpynunHO# 5TOTO ABIACTCA ...

1) anexTpoinu3 coneit

2) JUCHPOIOPIIMOHUPOBAHUE COJICH
3) rumpaTHpoOBaHUE COJICH

4) ruapoau3 conen

10.3na4yenne PH uncroit Bosbt ipu 25°C cocraBisieT

D1 2) 7 3)0 4) 10

Maruautoropckuii Texuuueckuii yuusepcurtet um. I'.M.HocoBa

I[I/ICHepCHbIe CHCTEMBbI

B Ttectax mo Teme «I[I/ICHepCHLIe CUCTCMEBD»: IICPBOC, BTOPOC, TPCTHC H UYCTBCPTOC 3adaHUA

olLieHUBaroTca B 1 Oaiur; msIToe M IIECTOE 3aaHus - B 3 Oaja.

4.

Tect Nel

VKaKUTE pa3zMepbl YaCTUI] KOJUTOUIHBIX CHCTEM

1) wmenbie 1 HM

2)  Gomabire 100 HM

3) ot 1um g0 100 am

Kakve WOHBI CIOCOOHBI BBI3BaTh KOATYJSIHMIO KOJUIOMJA, 4YaCTHUIBI KOTOPOTO HMMEOT
MOJIOKUTENBHBIN 3apsia’?

1)  KaTHOHBI

2)  aHUOHBI

3)  moJsIpHBIC MOJIEKYIT

JI1st KaKoTO AJIEKTPOJIUTA OPOT KOAryJISIIIMK KOJUIOH/IA C MOJIOKHUTENBHO 3apsDKCHHOW YacTHIICH
JIOJDKCH OBITh HAUMEHBIITAM?

1)  xuopun Kanus

2)  cynbdar Kanus

3) oprodocdar kanus

Mutienna 30511 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”

Kakou QJICKTPOJHUT UT'PACT POJIb HOHHOT'O CTa6I/IJ'II/138.TOpa?

1)  xmopun xene3a (111)

2) BOmA

3)  rUApOKCHI Kaus

ITpu B3zammopeiictBur 20 ma 0,001H mutpara cBunama (1) ¢ 10 ma 0,02H cymbdarta xamus
obpa3yercs 3016 cynbdara cunna (I1). K kakomy amektpomy qoMKHBI IepeMeIaTbcss YaCTHUIIBI
JUCTIEPCHOM (ha3bl IPH IEKTPOIH3e?

1) HaxomaTCcs B COCTOSHHM JMHAMHUYECKOTO PaBHOBECHS

2) K Karomy

3) Kk aHomy

B nBe xon0b1 HamuTO 1Mo 50 MIT 30715 THAPOKCH A Kese3a. [|jist Toro 4ToObl BBI3BATh KOATYIISIIHIO
3011 TOTpeOOBaNIOCh 0OaBUTH: B mepByto — 5,3 M 1H pacTBopa xmopuaa kanus; B Apyryto — 18,7
M 0,001H pactBopa docdara Hatpus. Berauciante mopor Koarysiu# Kaxa0ro 3JIEKTPOJINTA.



OKHCIAUTEIbHO-BOCCTAHOBHTEIbHBIE mpouecchl

B Tecrax mo Teme «OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
4eTBEPTOE U IATOE 3aaaHus oleHuBaroTes B 0,5 Oaia; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oata, a qeBsToe — B 2,5 6ajioB.

Tecr Ne 1
1. OxucauTeNnb — 3TO aTOM, MOJIEKYJa WJIK UOH, KOTOPBIH ...

1) yBeIMYMBAET CBOKO CTEICHb OKUCICHHS
2) TPUHHUMACT JICKTPOHBI
3) oTmaer CBOM ANIEKTPOHbBI
. IIporiecc BOCCTaHOBIICHHSI HIMEET MECTO B CiIydae, KOrja ...

[\

1) HeiTpanbHBIC aTOMBI IIPEBPALIAIOTCS B OJIOKUTEIbHO-3aPSKCHHBIC HOHBI
2) TOJIOKUTEIbHBIN 3apsi]] HOHA YMCHBIIIASTCS
3) OTpHLATENBHbIH 3apsi/ HOHA YBEIHMYHBACTCSI
. I3 nmpencraBineHHbIX HUXKE peakunil kK OBP nucnponoplinoHMpoBaHUS NPUHAIIIEHKHUT ...

1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBHUTEIISIM OTHOCSTCH ...
1)  Mertauibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJUIBI
3)  2JEeMEHTbI, HAXOASAIINECs B CPEIHEH YacTH MePHOIUUSCKOM CHCTEMbI
5. CreneHn OKUCTICHUS KUCIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUIE BOAOPO/a COOTBETCTBEHHO PABHHI ...
1) a)-2;6)-2
2) a)—2;0)+2
3) a)-20-1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCIOHN cpefie, BOCCTaHABJIUBAETCSA JO ...
1)  karnona Mn?*
2)  wmanrasar-mona MnO;”
3)  oxkcuma maprania (1) MnO

(98]

7. B peakuuu, npotekaromieii mo cxeme Cr,Sz + KNO; > K,CrO4 + K;SO4 + NO okucienuto
MOJIBEPTAIOTCS CIICYIOLIUE AIIEMEHTHI ...
1) asorucepa
2)  cepau XpoMm
3)  XpoM H a30T
8. Cymma k03¢ (HUITMEHTOB B peaKIlvu, IIPUBEICHHOM B Borpoce Ne 7 paBHa ...
1) 26 2) 18 3) 35
9. Cymma ko3 dunmerron B peaxiurn KMNnO,4 + HC oy = ... paBHA

1) 30 2) 26 3) 35

3J1eKTp0ngnqec1<ne CHUCTEMBI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHUCTEMBI»: IEPBOE, BTOPOE M TSATOE 3a/aHus
OIICHUBAIOTCS B 1 Oajur; TpeThe M YeTBepTOe 3aManus— B 1,5 Gana; mectoe u ceapMoe — B 2 Oaa.

Tecr Nel
1. DneKTponHBI NOTEHIMAT ONPEAETSAIOT 110 YPABHEHUIO ...



1) Hepucra
2) Menneneesa-Knamneiipona
3) bonbumMana
4) Appenuyca
Paccunraiite DJIC rampBanndeckoro siemeHta MQIMQgSO,||CuSOy|/Cu mpu cranmapTHBIX
YCIIOBUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
Kakue mpoaykTel 00pa3yroTcsi Ha KaTOJIe MPH AJIEKTPOIIU3E PacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) aszoTHas KUCIIOTa
4) KHCIOpOJ
VkaxuTe cyMmy KO3QPHUIIMECHTOB B ypaBHEHHUH 3JIEKTPOIN3a pacTBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8
Kakas ¥W3 TNPUBEACHHBIX  OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIMH  MPOTEKaeT
CaMOTIPOM3BOJILHO B TIPSIMOM HarpaBJICHUH?
1). FeSO4+ Cu —...

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

Bbrunciute Maccy LMHKA, MOJIYYEHHOTO TIPH 3JEKTpoiu3e cyinb(ara IMHKA, KOTOPBIN
npoBoauiv B TeueHue 20 cex mnpu cuie Toka 1A

1) 2,1-10™

2) 0,05

3) 0,013

4) 6,7-107
[IpuBenure cxeMbl DSJIEKTPOJHBIX IPOLECCOB W MOJIEKYJISIPHOE YpaBHEHHE pEaklLUH,
NPOTEKAIOMICH TPU DICKTPOXMMHUYECKONH KOPPO3WH raibBaHomapbl Zn|Mg B CEpHOKHCIION
cpene. B orBete ykaxkure cymmy K03 (pUIIHEHTOB B MOJIEKYIISIPHOM ypaBHEHHUHU.

1) 6

2) 5

3) 4

4) 8

BHeay,Z[I/ITOpHaSI CaMOCTOATCIIbHAsA pa60Ta o6yqa101unxc;1 OCYIICCTBIIKICTCA B BUAC U3YUCHUSA

JMTEPATYpPhl TI0 COOTBETCTBYIOIEMY pa3jeiy ¢ MpopaboTKoW MaTepuaia; ohOPMIICHUS OTYETOB MO
71a00paTOPHBIM pabOTaM U BBITIOJHECHHUS JIOMAITHUX 3aaHUH.

BapuaHThl TEeMaTHYECKMX AOMAIIHUX 3aJaHUI /151 BHEaAyAUTOPHOI CaAaMOCTOSATEIbHOM PadoThI

CTYACHTOB 110 TEMaM

Jlomamnee 3agague Ne 1

o TeMe «XuMu4ecKas TePMOANHAMHUKA)



B nmomaniaem 3amaHuu 1Mo TeMe «XUMHUYecKas TePMOIMHAMKKAY: TIepBasl 3aJlaya OIICHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oay.

3amaga Nel

Juisa peakunn CHy o + COy ) = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIPABIICHUE
CaMOIIPOU3BOJIBHOTO TEUEHUS PEaKLMU IPU CTaHJAPTHBIX YCIOBUSAX U npu Temneparype T = 927 °c,
€CJIU TEII0BOM 3 (EKT peakuuu 10 3aJaHHON TeMIepaTypbl He U3MEHUTCS. YKaXUTE: a) BbIICISCTCS
WIN TIOTJIOLIAETCS SHEpPrust B XOA€ peakuuu; O0) NpUYMHY HAHIEHHOrO H3MEHEHHs SHTPOINUH.
Paccuutaiite Temneparypy Hauana peakiiH.

3amaga No2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyO(ry = Ca(OH);z () + C2H; (1), HONB3ysCH
CTaHJIAPTHBIMU TEIIOTAMU O00pa30BaHMs pearupyromux BemecTB. CKOIBKO TEIUIOTHI BBIJICIUTCS WIN
MOTJIOTUTCS TIpH oOpa3oBanuu 2,24 1 CoHy?

3amaya Ne3

[To TepMOXUMHYECKUM YpaBHEHHSIM PACCUUTANTE TEIUIOBOU dPPEKT pEaKIiu:
Hyy + COz ) =CO ( + Ha Ory. TepmoxuMuueckue ypaBHEHHS:

a)Ho oy +7%2 02 =H20 (, AH = -241,9 xJ1x;

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

Jlomaimnee 3aganue No 2

no TeMe «XMMHYeCKasd KHHETHKA»

B nomamnem 3amanuu no teme «XUMHYECKas KMHETHKa»: NepBas 3ajaya oleHuBaercs B 1,5
Oanna; BTopas — B 0,5 Gasuia; TpeThs, YeTBepTast U msTast — B 1 Ga.

3amayga Nel

Peaxnus mporekaer nmo ypasHeHuio: O ) +2 CO y = 2 CO; (. HavanpHple KOHLEHTpanuu
pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckoiabko pa3 U3MEHHUTCS
CKOpOCTh MpsAMOW peakuuu, korga npopearupyeT 30% CO? Bo ckoibKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuu, €CIU YBEIUUUTh JaBlIEHHE B CHCTEME B JBa pasa?

3amaga No2

[Ipu Temneparype 40 °Cc HEKOTOPOE KOJMYECTBO BEILECTBA BCTYNAeT B peakiuio 3a 20MUH.
PaccuuTaiite Bpemsi, mpu KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYNHUT B PEAKLIUIO IIPH TEMIIepaType
200 °C, eciu TemmepaTypHbIii KO3 (UIHEHT CKOPOCTH PEaKIH paBeH 2. Bo CKOIBKO pa3 H3MEHHTCS
IIPU 3TOM CKOPOCTH peaKiuu?



3amaya Ne3

HaiinuTte HayanbHble KOHIEHTPALMK UCXOIHBIX BELIECTB U KOHCTAHTY PABHOBECHSI PEAKIIMHU:
Fe (7 + H2O ) = FeO () + Hy (1), ecnu paBHOBECHBIE KOHIIEHTPALMU PEArMPYIOIUX BELIECTB PABHBIL:
[H20]=0,3momb/1, [Hz] = 0,4 Moab/m.

3amaya No4

Jia peakumonnou cucremel: CO ) + HO ) = CO2 (y + Hj 7y HayanbHblE KOHIIEHTPALUU
paBubl: [HoO] = 0,5 momaw/n, [CO] = 0,6 Monw/n. OnpenenuTe KOHIICHTPAIMHM BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaya NeS
BsipasuTe uepe3 KOHIEHTPAIMH PEareHTOB KOHCTAHTBI PABHOBECHSI CIICTYIOIINX PEaKIIUii:
Nag + 3 Hag = 2 NHa, AH = 92,2 xJIx;
COyp) +C =2 COq), AH =+160,5 xJIx;
COw +HzO0r =CO2 + Haw, AH=-41,1 kllx.

Vkaxure HaIIpaBJICHUC CMCIICHUA XUMHWYCCKOI'O PABHOBECHUS 3THUX peaKHHﬁZ a) IIpHU ITOHUKCHUHU
TEMIICPATYpPhI, €CJIN OAaBJICHUC IIOCTOSHHO, 6) IIpu HNOBBIMICHUW [OaBJICHHUA, CCJIU TEMIICPATYypa
IIOCTOsIHHA.

JlomamHee 3axanue Ne 3

no reme «PacrBopbn»

B nomamnem 3amanun mo Teme «PacTBopel»: TepBas, BTOpas, TpeThs M TMATas 3a7auud
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6ana.

3amayga Nel

B xakom o6beMe BojbI ciieayet pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa
osoBa (I1) ¢ mmotHoCTBIO P = 1,405 T/MN?

PaccumTaiiTe: a) MaccoByl OO BEIIECTBA B pacTBOpe; 0) MOJISIPHYIO KOHIIEHTPAIHIO
SKBHMBAJIEHTA; B) MOJISUIBHOCTB; T) THUTP; ) MOJIbHYIO JIOJIIO BEILIECTBA B PACTBOPE.

3agauga Ne2

3aKoHYHTE MOJICKYJIIPHBIE W  HAIIMIOHUTE COKPAIICHHBIC HWOHHBIC YPAaBHCHUA peaKHI/II\/’I

BBaHMOHeﬁCTBHH CICAYIOIIUX BCIICCTB!:
HBr + NaOH —
AgNO; + H,S —

MgCl, + KOH —



CaF, + HCIl—

Sb(OH); + H,S0; —

Sb(OH); + NaOH —

3ajgaua Ne3

CocraBbTe MO B2 MOJICKYJISIPHBIX YPABHEHUS PEAKIIMM K CJIETYIOIUM HOHHBIM:
Ba®* + CrO;# — BaCrOy;

NH;" + OH — NH4OH;

ZnS + 2H' — zZn*" +H,S

3amaya Ned

Boeruucnure pH 0,05M pacTBopa cepHOI KUCIOTHI.

3amaua Ne5

Kakue u3 ciemyromux coseit moasepratorcs ruaponnsy: NaSiOs. Cu(NOs),. KBr? CocraBbre
HOHHBIC ¥ MOJICKYJISIPHBIC YPaBHEHHS THIPOJIU3a COOTBETCTBYIONMX coseil. Kakoe 3nauenue pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJICH?

3amaua Ne6

Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Bozbl pactBopsiercst 2,17 T 3Toro
COEIMHEHMUSL.

Jlomamnee 3aganue Ne 4

1o TeMe «OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE nmpoueccosn»

B nomamaem 3amanuu o teMe «OKHCIUTENbHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: TepBasi 3a1a4a
orieHuBaercs B 1,5 6amna; Bropas — B 2,5 6anna; TpeThs — B 1 Oam.

3amgadga Nel

[TonGepure KkKOA(PGUIUEHTHI B ypaBHEHUSX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHMM.
VYKakuTe THUIl KaXKI0W PEAKIINH.

Paccuuraiite QJICKTPOABMIXKYIIYIO CHIIY W OHNPCACIUTC HAIPABJICHUC CaMOIPOU3BOJIBHOTO
IMPOTCKAHUA HepBOﬁ pCaknuun npu CTaHAAPTHBIX YCII0BUAX, HCIIOJIB3Ys 3HaA4YCHUA
OKHCIHUTECIBPHO-BOCCTAHOBUTCIIbHBIX ITOTCHIMAJIOB!

H] + HsPO, — J, + H3PO; + H,0

HNO, — HNO; + NO + H,0O



H[AuCl;] + H;O, + NaOH — Au +NaCl +0; + H)O
NH;ReO, +H, — Re + NH; + H0

KBrO — 0O; + KBr

3amaga Ne2

CocraBbTe ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH:
KMnOs + NaNO; + HO0 —

NaCrO, + H;O, + NaOH —

Bi(OH); + NayS$;0s+ NaOH —

Bi.O; + C —

Mg + HNO3 pass) —

3amaua Ne3

HManbl nBe okucnutenbHo-BocctaHoBuTenbHble mapbl: KNO,;, KNOjz; u Pb(NOg3),;, PbO..
[Tonp3ysick TaOMUIECH CTAaHIAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX ITOTCHIIMAIIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peaknuu B ykazaHHoi cpene (HNOj). Paccuwraiite 3HaueHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

Jlomamnee 3aganue Ne 5

o TeMe «3JICKTp0XI/IM]/I‘IeCKI/Ie CUCTEMBI»

B momarraem 3amaHuu 10 TeMe «DJIEKTPOXUMUYESCKUE CHCTEMBD: IepBasi 3a/1avya OICHUBACTCS B
1 6amr; BTOpas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3amayga Nel

CocTaBbTe DJIEKTPOHHO-MOHHBIC YPABHEHHUS JJIEKTPOIHBIX IPOIECCOB M  MOJICKYISIPHOE
ypaBHEHHE TOKOOOpa3yrollel peakiuy, MPOTEKaroleld Mpu padoTe TabBaHHUECKOTO 3JIEMEHTA
Co/Co(NOs); // AI(NOs)s/Al. Paccumraiite DJIC (E) rampBaHHUECKOTO DJIEMEHTA MPHU CTAHAAPTHBIX
YCIIOBHSIX.

HpI/IHHB MOoTCHIMAJl aHOAda PAaBHBIM CTAHAAPTHOMY 3HAYCHUIO, paCCQHTaﬁTC KOHIOCHTPAHIO
KaTUOHOB MCTaJIJIa B KATOAHOM PACTBOPEC, IIpU KOTOpOfI SI[C TaJIbBAHUYCCKOTO 3JICMCHTA YMCHBIIUTCA
Ha 0,02B.

3amaga No2

IIpuBenure cxeMbl 3JIEKTPOAHBIX IPOLECCOB M  MOJEKYJISPHBIE YPAaBHEHMSI PEaKLMM,
NPOTEKAIOIINX TPU JIEKTPOXUMHYECKOH Koppo3uu raibpBanonapel  Co/Ni: a) B kucioit cpene; 0) Bo
BJIQ)KHOM BO3/YXE€.



Omnpenenute yObUIb Macchbl aHOJA NMPH KOPPO3UHM B KUCIION cpene 3a 20 MUH, €ClIM CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJJIEKTPOJHBIX IPOLECCOB (aHOJ HHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKIuu, IPOUCXOASILEH PU JIEKTPOIIN3E:

a) pacriaBa NaOH;
0) pactBopa CoSOqy,

Bbraucnure ¢akTHueckoe KOJMYECTBO METallla, IMOJyYEHHOrO Ha KaToJe MPH DIIEKTPOJIH3E
Co(NO3)2, ecitu 3JIeKTpOIIH3 MPOBOAMIM B TeueHHH 1 4. Bbhixoa MeTasuia o Toky coctaBui 85%.

VYKaxxuTe BO3MOKHEIC IMPUYUHBI YMCHBIICHUS BbIXOAa MCTaJJIa 110 CPAaBHCHHUIO C paCUCTHBIM.

BapuanT nomMamHeil KOHTPOJLHON padoThI

BAPUAHT Ne 1

TEMA 3AJJAHUE

3aganne 1. OxoHuYaHHWE SJICKTPOHHOU  (HOPMYIBI
....65%6p" . Yiaxure HOJIOKEHHE JJIEMEHTa B
MEPUOTNIECKON CHUCTEMe: TIepUO/l, TPYIITY, MOATPYIITY,
Ha3BaTh »JeMeHT. CocTaBbTe 3JEKTPOHHYIO (OpMYITy

Tema 1. aToMa »JJIEMEHTa. YKaXXUTe 3JIEKTPOHHOE CEMEWCTBO,

MeTaI 17011 HEeMeTall. CocraBbTe

epnomuteckast CHCTEMA JIEMEHTOB | 5o 1o nyo-rpadudeckyio  GOpMyITy /T8 YKA3aHHBIX
CTpocHHE aTOMA JJIEKTPOHOB B HOPMAJILHOM COCTOSIHUH.

Saganue 2. VYKaszarp BCE€ KBAaHTOBBIE 4YHCIA JUIA
ANEKTPOHOB, OTBEYANOIIUX CIEAYIOMIEH AIEKTPOHHOU

hopmyne 5p6

Tema 2. 3aganme. CocTaBbTe ypaBHEHUS PEAKIHUi, IPH MOMOILU
KOTOPBIX MO>KHO OCYILIECTBHUTD CIIeAYIOIINE
Kuci10THO-0CHOBHBIE CBOIICTBA IpEBPaIEHUS]
BeleCTB Zn — ZnO — ZnCl; — Zn(OH),—Nay[Zn(OH)4]

3apanme 1. [l peakin FesOuk) + Hoqy = 3Fe0k) + HO
OTpeeNITe BO3MOYKHOE HAMpaBJICHHE CaMOIPOM3BOJIBHOTO
TEUEHHUs PEaKLUUU IPH CTAaHAAPTHBIX YCIOBUSAX M MpPHU
Temmeparype t =1227°C, ecim TeruioBoit S¢dekT 10
3aJTaHHOM TeMIepaTypbl He U3MEHHTCSL.

VKakuTe: a) BBIAEISIETCS WM TIOITIOIASTCS SHEPTHS B XOJIE
peakiyy; O) NMPUYMHY HAWIEHHOTO WM3MEHEHUsI SHTPOIHUM.
Paccunraitre Temmieparypy, Ipu KOTOpOW YCTaHABIMBACTCS
paBHOBECHE U IPOUCXOAUT cMeHa 3Haka AG.
3ananue 2. Beranciure Termosoit addekt peaximn 3FesOyk)
+ 8Alx) = 4ALOsk) + 9Fek), MONB3YACh CTaHIAPTHBIMU
SHTAIBIMAMU ~ OOpa30BaHMsI ~ pEArupyrolX  BEIIECTB
(mpunokenue 3). CKOIBKO TeMIOTHI BBIIETHUTCS (TIOTJIOTHTCS)

Tema 3.

XuMuYecKasi TepMOTUHAMUKA




Tipy 00pa3oBaHUM BeliecTBa F€ B KommuecTse 56 17

Tema 4.

XuMHu4YecKass KHHETHKA U
XUMHYECKOEC paBHOBECUE

3apanme 1. TemmeparypHblii KOA(QOHUIHMEHT peakuuu
paBeH 2,5. Kak M3MEHHTCS CKOPOCTh pEaKlUH: a) MPH
NoBBIIIEHUN TemnepaTypsl ot 60 nmo 100°C; 6) mpwu
OXJIAKJICHUH peakiimoHHO cmecu oT 50 o 30°C?

3aganme 2. Jlnsa obparumoit peakuuu FesOuxy + Hypy =
3FeOy) + HOr) 3anmmmre BBIpaXKEHHE KOHCTAHTBI
paBuoBecust AH®, k/lx =+ 69,8. [Ipeanoxure crocoOb!
yBEJIMYEHUS] KOHIICHTPAIMH MPOJIYKTOB PEaKknu.

Tema S. PacTBOphI

3ananue 1. B 180 M Boasr pactBopero 20 T cynbdata
mapranmna. [lomyuuncs pactBop mioraHocteio 1,101 r/mi.
Beruncnute  MOISIpHYIO, HOPMAIBHYIO, MOJISUTBHYIO
KOHIICHTPAallUM M MAacCOBYIO JIOJIO PacTBOPEHHOTO
BCIICCTBA.

3amanne 2. CocTaBbTe MOJIEKYJIIPHbIE u
HMOHHO-MOJIEKYJISIPHBIC ypaBHEHUS peakuuit
B3aMMO/ICHCTBUS B paCTBOPAX MEKIY:

Bi2(804)3 u NaOH; FEC|3 " HzS;

NH,OH u MnCly; H,SO,4 u Ba(OH)z.
3aganue 3. CocTaBbT€ MOHHO-MOJIEKYJISIDHBIE U
MOJIEKYJIIpHBIE ypaBHEHHs ruapoiuza coieir NaySiOs,
SbCl;, Rb,SO,4. Kakoe 3nauenue pH (>7, <7) umeror
pPacTBOPBI ATUX COJICH?

Tema 6.

OKHCJINTEIBLHO-BOCCTAHOBUTEILHBIC
CBONMCTBAa BeIleCTB

3aganue. MerosoM 3JIEKTPOHHOrO OanaHca noadepure
K03()(HUIIMEHTHI B ypaBHEHUSIX, YKAKUTE OKUCIUTEIb U
BOCCTAHOBHTEINb, HAINHWIINTE 3JICKTPOHHBIC YpaBHEHHS
MIPOLIECCOB OKUCIIEHUSI M BOCCTAHOBIICHHS

H3;PO3; + KMnO4 + H,SO,4 = H3PO4 + MNSO,4 + KySO4 +
H.0

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

Tema 7.

BJIGKTPOXI/IMI/I‘ICCKI/Ie CHUCTEMBI

3aganme 1. Jlng  rajabBaHUYECKOrO0  DJIEMEHTA,
00pa30BaHHOIO IJIACTUHAMU U3 METAIIJIOB

Zn u AQ , TOTPYXEHHBIX B PACTBOPHI HUX COJIEH C
KOHIIEHTPallMe HOHOB METAJIIOB

A™ =0,0lu B™ =0,05

1) cocraBbTE CXeMy rajibBAHUYECKOTO DIIEMEHTA;

2) HaNUWIIUTE YpaBHEHUS DJICKTPOJHBIX IMPOIECCOB U
TOKOOOpa3yromen peakiiim;

3) paccuwmraiite AIIEKTPOJABIKYIILYIO (97014
raJbBaHUYECKOTO 3JIEMEHTA.

3apanue 2. CocraBbTe ypaBHEHUS AIJIEKTPOJHBIX
mpoueccoB  (aHOA  WHEPTHBIA) M MOJIEKYJISIpHOE
YPaBHEHUE peakLUuu, MPOXOJAUIE IpHU DIEKTPOIU3E
paciiiaBa win pactBopa saekTponuta  pacma CaCl;
Brruucnure maccy Merasnia BbIIETUBILIErOCsS Ha KaTOJeE,
€CJIM DJIEKTPOJIN3 TPOoBOAMIIM Tipu cuie Toka A =10,0. B
TedeHue BpemMeHu = 2,5 4.Beixoxg meramia mo Toky Br
cocraBmin  98%.

3apanue 3. CocraBbTe ypaBHEHUS AIJIEKTPOJHBIX
MPOLIECCOB U MOJIEKYJIIPHOE YPAaBHEHUE PpPEAKLUU,
MPOTEKAKOIIEH IIPU  DJIEKTPOXUMHUYECKOW  KOPPO3UHU
raapBaHomnapel: Pb - Sn

a) B KUCJION cpefe;

0) B arMoc(epe BIaXHOTO BO3TyXa.
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KoHTpoJsbHbIe BONIPOCHI 10 TEMaM
KoHTpoJibHBbIe BOPOCHI 0 TeMe «XHMHUYeCKasi TEPMOJUHAMMUKA»

OCHOBBI XMMHUYECKON TEPMOJIUHAMUKHU: MTOHITHE CUCTEMBI, BUIBI CUCTEM.
TepmoauHaMu4Yeckre napaMeTpsl U PYHKIIUU COCTOSTHHS CUCTEMBI.

Bryrtpennsis sueprus. Pabora. Temora.

[TepBblii 3aKOH TEPMOAMHAMUKHU (BBIBOJ).

OHTanbNus Kak QYHKIUS COCTOSIHUS CUCTEMbI. DHTAJbIUs 00pa30BaHMsl BEILIECTBA.

TermnoBoit 3¢ddexr xumuyeckoit peakuuu. DakToppl, BIMAIONME HA TEIIOBOH 3¢ddekt

XUMHUYECKON peaKII1H.

Tepmoxumust. 3akoH ['ecca.

Crnencrus u3 3akona ['ecca.

DHTpoNUs KaK QYHKIHS COCTOSTHUASI CHCTEMBI.

Bropoii 3akoH TepMOAUHAMUKH.

Tpernii 3aKOH TEPMOIUHAMUKHU.

Oueprus ['ub6ca.

Hamnpapnenue caMonpon3BOIbHOTO MPOTEKAHUS XUMHUUYECKUX PEaAKIIHi.

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMMHYeCKasi KHHETHKA)

Xumunyeckasi KuHetuka. CKOpoCTh XUMUYECKOM peakiuu U METO/Ibl €€ PETryJINPOBaHMSL.
BiusiHue KOHLIEHTpalK Ha CKOPOCTh XUMHUYECKON PeaKLuu (3aKOH JAEHCTBYIOLIMX Macce).
Bnusiaue Temmepatypsl Ha CKOPOCTh XUMHUYeckor peakuuu. [Ipasuno Bant — Fodda.
Teopus akTUBHBIX CTOJIKHOBEHHUI AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCa. DHEpreTUYECKas AuarpaMmma.

Kpusas Maxkcsenna — bonbiimana. DHepreTuueckuii 6apsep.

Karanurnueckne CUCTEMBI.

BimmstHue karanuzaropa Ha CKOPOCTh XMMUYECKON pPEaKIUu.

I'OMOreHHBIN U FeTEPOreHHbIN KaTaaus.

KonebaTenbHble peakiuu.

Xumnueckoe paBHoBecre. OOpaTuMble 1 HEOOpaTUMBbIE PEAKLIUH.

KoHcTaHTa XMMHUYECKOTO PaBHOBECHS.

Cwmemenne xumudeckoro pasHosecus. [Ipunnun Jle—Illarense.

BiistHue KoHUEHTpaluu, 1aBJIeHNs U TEMIIEPaTypHhI.

®da30BbIE PABHOBECHS.

@dazoBble AMArpaMMBbl 1JI1 OJHOKOMIIOHEHTHBIX CUCTEM.

KonTpoJubHbie Bonpocsl 1o teme «PacTtBopb»

ITonsiTe pactBopa. PactBopuMocTs BeniecTBa. PactBopumMocTs rasa.

PaCTBOpLI. CnocoObl BBIPAKCHUA KOHIICHTpAalluU pPaCcTBOPOB (MaCCOBa}I A0JId, MOJIIpHasA

KOHIICHTpAIUSI, MOJISIPHAsT KOHIICHTPAITUS SKBUBAJICHTA, MOJIBHAS JIOJISL, THTD).
KosnuratusHble cBoiicTBa pacTBOPOB. M ieaibHbIH pacTBOp.

3axonsl Payns: | (Tonometpuueckuit) u |l (30ynnnockonuueckuii 1 KpPUOCKOMUYECKHIN).
Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpaA.

KHCcI10THO-OCHOBHBIE B3aUMOACUCTBHS BEILIECTB.

HonHasi Teopusi KUCIOT U OCHOBaHMU AppeHmyca. OCHOBHBIE MOHATHUS U IOJIOXKEHUS TEOPUU

AppeHnnyca.

Jucconmanus KHUCIOT, OCHOBAaHMUN W COJIE C TOYKM 3pEHUs MOHHOW Teopuu AppeHuyca

(mpumepsr).
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Crenenp qucconnanuu. CuiabHbIE U CIIA0bIe AIEKTPOIUTHI.

Jucconnanus cnadbix 3nekTponnToB. KoHcTaHTa AMCCONMAIUN.

3akoH pazoasieHuss OcTBagbia.

Peakuinu noHHOT0 0OOMEHA MEXAY JIEKTPOIUTaMU (Ha MpUMEpe peakuuii o0pa3oBaHus ci1aboro
JIEKTPOJIMTA, OCA/IKA U ra3a).

IIpou3sBeneHne pacCTBOPUMOCTH.

HonHoe npousBeaeHue BoJbl. BogopoaHbIil U IHIpOKCHIIBHBIA IOKA3aTEeNH.

I'mpponus coseit. TUIbl rUAPOIN3a COJICH.

KonnyecTBeHHbIE XapaKTEPUCTHKH MPOLIECCA THIPOIIN3A.

@DakTOopbI, BAMSIOIINE HA IPOLIECC THAPOIIU3A.

KoHnTpoJibHbIe BONpockl 10 TeMe «/lucnepcHblie CHCTEMbI»

I'eTreporennsie cmecu. JlucrnepcHbIe CUCTEMBI.
HucnepcHocts. Knaccudukanuu AUCIIEPCHBIX CUCTEM.
Kommonnneie pactBopsl. JInodunsHbIe U JTMOPOOHBIE KOJTOUIEL.
CrniocoOblI MoTy4eHus KOJUTOUIHBIX PACTBOPOB.

Ctpoenune KOJUIOUIHBIX YacTHII.

[IpaBuno @asiuca — [leckona.

Y CTOWYNBOCTH KOJUTOUAHBIX crcTeM. CTaOMITN3aTOpPHI.
Koarymsiuust nuo@uiibHbIX U THOGOOHBIX KOJTOUIOB.
CenumeHTaIus KOJIOUIOB.

Koarynsauus KoJmouaHbIX paCTBOPOB 3JIEKTPOIUTAMMU.
[IpaBuno llyneue — Napau. Koarynupyromas crnocoOHOCTb.
Onruyeckre CBOMCTBA KOJUIOUAHBIX PACTBOPOB.
DIIeKTPUUECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTpoabHubie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
npouecchn

OCHOBHBIE IOHATHUSI TEOPUU OKUCITUTENBHO-BOCCTAHOBUTENIbHBIX PEAKIIHI.
OKHUCIINTEILHO-BOCCTAHOBHUTEILHBIE CBOMCTBA BCUICCTB.

BaxxHeiinve OKUCIUTENN U BOCCTAHOBUTEIH.

THUIBI OKUCIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIUH (IPUMEpHI).
OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIN MOTEHIIMA.

VYpasuenue HepHcra.

CocraBiieHUe OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI.
HanpaBneHHe OKUCJIUTCIIBHO-BOCCTAHOBHUTECIIbHBIX peakunﬁ.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEME ((BHCKTPOXI/IMI/I‘ICCKI/IC CUCTEMBD»

DneKTpoXxuMudeckue cucteMbl. Kimaccudukarus 3IeKTPOXUMHAYECKHIX TTPOIIECCOB.
DIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAaHULIE pa3/iena «MEeTal — pacTBOPY.
IManpBarmveckmii 3memenT Jlanmamsa — Skoowu.

DNEKTPOABMKYIIAsA CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3mepenne SIEKTPOMHBIX TMOTEHIMATIOB. Psi  CTaHAApTHBIX AJIEKTPOJIHBIX MOTEHITHAIOB.
CBoiicTBa METAJJIOB B COOTBETCTBUU C UX MOJOKEHUEM B Py HAIPSHKCHUI.

VYpasuenue HepHcra.

DJIEKTPOIN3 PacIUIaBOB U pacTBOPOB. KaTonHbIe M aHOAHBIE TPOLIECCHI.

OO0nenuHeHHBIN 3akoH Dapanes. Beixom mo Toky.

Koppo3zus meramios. Knaccudukanus KOppo3nOHHBIX MPOLIECCOB.
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Xumuyeckasi Koppo3usi.

DIEKTPOXUMUYECKass KOPpOo3us. AHOJHOE OKHCICHHE MeTallla U KaTOJHOE BOCCTAHOBJIECHUE
OKHUCJIUTEIA.

[Tpumepsl KOPPO3UK B KUCTION cpejie M aTMOCHEPHON KOPPO3UH.
CKOpOCTh KOPPO3HUHU.

3amuTa METauIoB OT KOPPO3HUHU.

3anIUTHBIC TOKPBITHUA.

DIEKTPOXUMHUYECKHE CIIOCOOBI 3aIIUTHl OT KOPPO3UU METAJLIOB.
XyUMHJecKre HCTOYHHUKH TOKa. ['albBaHMYECKHi 3JIEMEHT.
XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPHI.

XUMHYECKHE HCTOYHHUKHN TOKA. TOIUITMBHBIC DJIEMEHTEI.



Mpuioxenne 2

7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU
HpOMe)KYTO‘-IHaSI arTrecranuia UMECT L CIBIO OHpeIICHI/ITB CTCIICHb JOCTHIXCHUA
3aIlUIAHMPOBAHHBIX PE3Y/IbTATOB OOYYECHHS 10 TUCHIUILIMHE 3a ONPEACIICHHBIN Mepro1 00yICHUSI.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHHUS] M OLICHOYHBbIE CPeACTBA /JJsl NPOBeIeHHS
NPOMEKYTOYHOM ATTEeCTALMM:



Kon Nunukatop AoCTHXEHUS
WHIUKaTOpa KOMIIETEHI[NHA

O1eHOYHEIE cpe€acTBa

OIIK-1 CniocobeH pemath 3a1a4u MpodhecCHOHATBEHOM e TEIILHOCTH Ha OCHOBE MCTIOIB30BAHUS TCOPETUUECKUX U MMPAKTUIECKUX OCHOB €CTECTBEHHBIX U

TCXHUYCCKHX HAYK, a TAKIKC MATCMATUYCCKOI'O arapara

OIIK-1.1 Omnpenensier XapaKTEPUCTUKU
¢U3MYeCKOr0 M XUMHYECKOTO
npoiiecca (SBJICHHS), XapaKTEPHOTO
IS 00BEKTOB TpOo(decCHOHATBLHOM
NesITeNIbHOCTH, Ha OCHOBE
TEOPETUYECKIX u
AKCIIEPUMEHTAIBHBIX HCCIEA0BaHUN

Ilepeuens meopemuueckux 6onpocos K 3auemy:

1. OcHOBBl XMMMUYECKOH TEPMOJMHAMUKU: CHUCTEMA, TEPMOJUHAMHYECKHE I1apaMeTphl
CUCTEMBbI, (PYHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIil 3aKOH TEPMOIUHAMUKH.

2. DHepreTuka XMMHUYECKUX MPOLECCOB.

3. DHranenus. 3akoH ['ecca u ciecTBUS U3 HETO.

4. Durponus. YpasHenue bonbiimana. Bropoit u Tpetuil 3aKkoHbl TEPMOAMHAMUKH.

5. Dueprus ['u66ca. HampaBieHus XMMHYECKHUX MPOIIECCOB.

6. Xumnyeckast kuHeTrKa. CKOPOCTh XMMUYECKO# peakuuu. CpeqHsss ¥ UCTHHHAS CKOPOCTH
peakunn. Kunernueckas kpupasi.

7. CKOpOCTb peakiMi U METOIbI €€ PeryTUPOBAHMUSL.

8. Bnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-I'odda.

9. DHeprust akTUBaIK. AKTUBUPOBAHHBIM KOMIUIEKC. Y paBHEHHE AppeHuyca.

10. Karanuzaropsl U KaTaIUTHYECKHE CUCTEMBbL. | OMOT€HHBIN KaTanus.

11. Karanu3aTopsl 1 KaTaIUTHYECKUE CUCTEMBI. | €TepOreHHbIN KaTaJIns.

12. XumMuueckoe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO PaBHOBECHS.

13. Cwmemenmne xumudeckoro paHosecus. [Tpunnun Jle [larense.

14. PactBopbl. CiocoOb! BeIpaskeHUs! KOHLEHTPAIUK PacTBOPOB.

15. PactBopb! anekTponnToB. CTeneHb U KOHCTAHTA 3JIEKTPOIUTUYECKON AUCCOIUAIIIH.
3akoH pa3basnenus OcTBaib/a.

16. Juccornmarus KICIOT, OCHOBaHUM, cosieil. AM(OTEpHBIE JIEKTPOITUTHL.

17. PactBopumocts. Ilpou3sBeneHue pacTBOPUMOCTH. YcCIOBHE OOpa3oBaHUS H
pacTBOpPEHUS OCATKOB.

18. Hucconnanus Boasl. MonHOe ponsseneHne Boabl. pH.

19. I'mpponus coneit. CteneHb U KOHCTAHTA TUAPOIN3A.

20. Hucnepcusie cucremsl. Kimaccudukarys. JInopunsabie 1 110(OOHBIE KOJUIOUIBI.

21. CtpoeHne KOJUTOUTHBIX YaCTHII.

22. Koarymnsiuust KoJuIouJHbIX pacTBOPOB.

23. OKHCINTETFHO-BOCCTAHOBUTEIIHLHBIC CBOMCTBA BEIIECTB. Knaccudukanms




Kon

NHpukatop AoCTHXKEHUS

OneHouHble CpeacTBa

WHJUKaTOpa KOMITETeHIIUHT
OKUCITUTEIHbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIA.
24, DIJIEKTPOXUMHUYECKUE cUCTeMbI. 3akoHbl Dapanesi. DNEeKTPOIHBIN MOTEHIUA.
25. ["anpBannyeckuii anemeHT Jlanusis SIkoOu.
26. DIIEKTPOXUMUYECKHUE CUCTEMBI: JICKTPOJIN3 pacIuiaBoB. [I[puMeHeHHE 3IIeKTpoIH3a.
27. OnexTponan3. AHOIHBIM M KaTOAHBIM MpOLIECCHl IPU 3JIEKTPOJIU3E PACTBOPOB.
[IpumMeneHue 3aeKTpoIIn3a.
28. Kopposus. Buasl koppo3uu. CriocoOb! 3alIMTH METAJUIOB OT KOPPO3HUHU.
OIIK-1.2 Hcnonb3yeT TeOpeTHYECKUE OCHOBBI Ilpumepnvie npaxmuyeckue 3a0anus

TCXHUYCCKUX HAYK IJId NPUMCHCHUA
HMHHOBAIIlMOHHBIX TEXHOJIOTHH Ha
PCAIbHBIX CTPOUTCIIbHBIX 00BEKTOB

1. HamucaTh 3JEKTPOHHBIC YpPaBHEHHUS JJICKTPOIHBIX IPOIECCOB, YpPaBHEHHE CyMMAapHOMN
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ[C ralbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHILEHTpPaluu
HOHOB MeTaiuioB pasHsr: [AI*1]=0,001 monb/i1, [Co%*]=0,1 Mous/iL.

2. Hanmcatb MOHHBIE U MOJIEKYJISIPHBIE ypaBHEHUs peakuuii ruaponusa coneid: KzsPOy; NaySOy;
ZnC|2.

3. 3aKOHYUTH YpaBHEHUSI pEaKIUii, HAMKUCAB UX B MOJIEKYISIPHON U HOHHOM (popmax:

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

4. B 2 n pactBopa ruapokcuaa kanbius copepxurcs 478,8 r Ca(OH),. IlnotHOCTh pacTBOpa
1,14 v/mi. Paccunraiite: w(Ca(OH),); Cy; Co; Cmy N(Ca(OH)) 1 N (H20); T.

5. CocTaBbTe ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.

6. Hamucath 5neKTpOHHBIE YpaBHEHHUS AJIEKTPOAHBIX IMPOIIECCOB, YPaBHEHHE CyMMAapHOM
TOKOOOpa3yromel peaknuu, BeMUCIUTE DJ[C rajbBaHHMYECKOTO 3JEMEHTA, €CIU KOHIICHTPAIHH
MOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH YPaBHEHUSI peaKkluii, HaIMCaB UX B MOJIEKYJISIPHOM U MOHHOM (popmax:

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

8. Hamucars ypaBHEHHS peakiinii THAPOJIH3a B MOJIEKysipHoM 1 nonHoM Bujie: Aly(SO4)s3, KCI,
Na,SOs.

9. Hamucath 3J€KTPOHHBIC YpPaBHEHHUS JJICKTPOJHBIX IPOIECCOB, YPABHCHHE CYyMMAapHOM
TOKOOOpa3yromeit peakiuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO ASJIEMEHTa, €CIM KOHIEHTPAlUu
MOHOB METAJIOB PABHBI: [Zn?*1=0,01 moxs/n, [Cu*]=1,0 Monb/1.

10. Cynbdar amomunus maccot 36,4 r pactBopwin B 100 r Boasl. [Im0THOCT MOMTyd4eHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hanmcatrh SINeKTPOHHBIE YpaBHEHHsI DJIEKTPOJHBIX MPOIECCOB, YpPaBHEHHE CyMMapHOM




Kon
AHAUKATOPA

NHpukatop AoCTHXKEHUS
KOMIIETEHIINU

OneHouHble CpeacTBa

TOKOOOpa3yromei peakuuu, BeIYUCIUTh DJ[C raJbBaHMYECKOTO AIJIEMEHTa, €CIM KOHIEHTPAIUU
HOHOB METAJJIOB PABHBI: [Mn2+]=O,Ol mouw/11, [AgT]=1,0 Mos/m1.

12. 3aKkOHUYMTH ypaBHEHUS PEAKIMI, HAIIMCAB UX B MOJIEKYJISIPHOM M HIOHHOM BH/IE:

MnS + H,;SO4 —, Fe(OH); + NaOH —, NH4Cl + KOH —.

13. Onmpenenure TepMOANHAMHYECKYIO BO3ZMOKHOCTD NpoTekanus peakuuu CaO ) + 2 Cyg) =
= CaC; () + CO(r), AH; = 460 xJI>x npu cTaHIapTHBIX YCIOBHUAX. PaccunraiiTe TeMnepaTypy Hadaa
peakimu, ecaun  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaCjy)= 70 Jx/Mons-K;
S(CO)=197 dx/mons-K.

14. CocTaBbTe ypaBHEHHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIINI:

KMnQO4 + NaNO, + H,SO,4 —, CI'z(SO4)3 + Br, + NaOH —.

15. Ompenenure TepMOJUHAMHYECKYIO BO3MOKHOCTD mpotekanus peakuun 2 Cly iy + 2 HoO(p
=4 HCly + O, (1), AH; = 115,6 x/Ix pu cTaHAapTHBIX ycIoBUAX. PaccunraiiTe TeMnepaTypy Hadana
peakuun, ecau S(Clp)=223 Jx/mons K; S(H,0)=189 JIx/mons-K; S(HClH= 187]x/momab-K;
S(02)=205 Tx/monbK.

16. Harucath ypaBHEHHS peakiiuii ruaposii3a B MojiekyssipaoM u HoHHOM BHe: CrCls, NaNOs,
K,CO:s.

17. CoctaBbTe ypaBHEHHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUH:

K>Cr,07 + Na,SO3 + H,SO4 —, KMnO,4 + NaNO; + H,O —.

18. I'omorennass peakuus HpoTekaer mo ypasHeHuro H, ) + b y = 2 HIly. Havanbnas
KOHIEeHTpauusi Bojxopoaa 2,1 monb/n, noga 1,5 mons/n. Bo ckonbko pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyer 30% Bonopoxna?

19. B 640 mu Boas! pactBopuiu 160 r xmopuna sxkenesa (111). IlnoTHocTs monyueHHOTO pacTBopa
1,032 r/mi. Paccumraiite: o(FeClz); Cy; Cox; Cm; N(FeCls) u N (H20); T.

20. Onpenennure TePMOANHAMUUYECKYIO BO3MOKHOCTh HpoTekaHHs peakiuu CS; o +3 Orpn=
=CO; ) + 2 SO; (, AH; = -1075 k[l mpu cTraHgapTHbIX ycioBusix. Paccuuraiite temmepatypy
Havana peakuuu, eciiu S(CS;)=151 Jx/monb-K; S(02)=205 Ix/mons K; S(CO,)= 213 Jx/monb K;
S(S0,)=248 JTx/monb K.

21. Peaxuus uner no ypasHeHuto: 2 Hy ) + Sy () = 2 HoS(ry. HauanbHast KoHIIEHTpalyst Bo1oposa
2 Mounb/11, cepol 1,5 Monb/n. Onpenenure BO CKOJIBKO pa3 U3MEHHTCS CKOPOCTh PEeaKIIMi K MOMEHTY,
Koraa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Onpenenute TEPMOANHAMUYECKYIO BO3MOKHOCTb IPOTEKaHUsI peakuu 2 ZNS () + 3 Oy =
=2 7n0 ) + 2 SO, (y, AH,; = -890 k/[x npu craHgapTHHIX ycinoBHsAX. PaccunTaiite Temmeparypy




Kon

NHpukatop AoCTHXKEHUS

OneHouHble CpeacTBa

WHJUKaTOpa KOMITETeHIIUHT
Hauana peakiuu, ecian S(ZNS)=58 Jx/moinb K; S(02)=205 Ix/monb K; S(ZnO)= 44 JIx/monb K;
S(S0,)=248 JTxx/moab-K.

23. HauanpHble KOHLIEHTPAIUMU UCXOAHBIX BelecTB B peakuuu: 2 SO, () + Oy () = 2 SO3 () 6bu1H
paBHsbI 1,8 Mosb/1 SO; u 2,4 moib/11 Oy. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIMi K MOMEHTY,
korna npopearupyet 0,8 mosb/nm SO,?

24. B pactBope oprtodochopHoit kmcioTel Maccor 1200 r w mmoTHocThio 1,153 r/mn
coaepxutcs 312 r H3PO,. Paccunraiite: o(H3PO,); Cy; Co; Crmy N(H3PO4) u N (H0); T.

OIIK-1.3 Pemaer wuHxeHepHBIE 3amaun  C Ilpumepnvie npaxmuyeckue 3a0anus
OMOILBIO MAaTeMaTHYeCKOro 1. s peakyun CHy (ny + CO2 () = 2 CO () + 2 Hy (1) onpenennre BO3MOKHOE HalpaBICHAE
anmapata  BEKTOpHOH  anreGpbr, | CAMONPOH3BOIBHOIO TEUCHHUS PEAKIIMHU IPH CTAHJAPTHBIX YCIOBHSAX M TIPH  TEMIIEpaType T=927°C,
. eclii  TeIuioBOoM 3¢ (GEKT peakuu 10 33aJaHHOW TeMIepaTyphl HE HM3MCHHUTCS. YKaXHUTE: a)
aQHAJIUTUYECKOM reOMeTpUH u

MAaTEMATHYCCKOI'O aHaJInu3a

BBIJICJIACTCSl WIIM TIOTJIOLIAETCS SHEpPrus B XOJAE peakuuu; 0) NpUUMHY HAWJEHHOTO U3MEHEHHUs
sHTponuu. Paccunraiite Temneparypy Hadasaa peakLuu.

2. BeIpa3ure uepe3 KOHLEHTPALMM PEAareHTOB KOHCTAHThI PABHOBECHSI CIEAYIOIIMX PEeaKLUl
Nowy + 3 Hory = 2 NH3py, AH = -92,2 xJx. YkaxuTe HampapieHHE CMEIIEHHsS XMMHUYECKOTO
pPaBHOBECHsI 3TUX PEaKLUi: a) IpU MOHM)KEHUH TEMIIepaTyphbl, €ClI JaBJIeHUE OCTOSAHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEPATypa MOCTOSHHA.

3. CKOIbKO MMJUIMIMTPOB 96%-HOro pacTBOpa CEpHOM KUCIOTHI € IUIOTHOCTHIO 1,84 r/mi
notpedyetcs s npuroronienus 2 i1 0,25M pacteopa?

4. Kakuwe u3 cienyromux cosieii moasepratorcss ruapoiusy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISIPHBIC YpaBHEHHUS THUIIPOJIM3a COOTBETCTBYHOIMHUX coneil. Kakoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX CoJei?

5. 3o71b ruapoKcHIa MarHus noiydeH myrem cmemuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsii 4acTHUI] MOJTYYEHHOTO 30/ U HaIMIIUTE
(bopMyTy €ero MUIIEIUIBI.

6. PaccunraiiTe 2JIEKTPOABIKYILYIO CHILYy M OINpPEACIUTE HalpaBIE€HUE CAMOIIPOU3BOJIBHOTO
MPOTEKAHUS peakuuu pu CTaH/IapTHBIX YCIIOBUSIX, UCIIOJIB3YsI 3HauEHUs
OKHUCIIUTENBLHO-BOCCTAHOBUTENBHBIX IToTeHIIMamos Hl + HiPO, — J, + H3PO3; + H,O0.

7. llpuBenuTe cXeMbl 3JIEKTPOJIHBIX TMPOIECCOB M MOJIEKYJSPHbIE YpaBHEHHS peakuui,
NPOTEKAIOIINX TPH JIEKTPOXUMHUUECKON Koppo3un ranbBaHonapsl  Co/Ni: a) B kucioii cpene; 0) BO
BJIQXKHOM Bo3ztyxe. OnpenenuTe yOblIb MacChl aHO/1a PU KOPPO3HUHU B KUCIIOi cpefie 3a 20 MUH, ecliu
CKOpocTh Kopposun coctapmia 0,01 /4.
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8. CocTaBbTe 3JIEKTPOHHO-MOHHBIE YPABHEHUS 3JIEKTPOIHBIX MPOIECCOB (aHOA WHEPTHBIN) U
MOJIEKYJIIPHOE YpaBHEHHUE PEaKIUH, MPOUCXOIAIICH MpH 3JekTposm3e pactBopa CoSO, Beruncaure
(akTHYECKOE KOJMYECTBO MeTaula, MoJydeHHOro Ha karozae npu 3aektponuse Co(NOs),, ecnu
AJIEKTPOJIU3 MPOBOJAMIM B TeueHMHM | 4. Beixom Meramna mo Toky coctraBui 85%. Ykaxute
BO3MOYKHBIE PUYMHBI YMEHBIIICHHS BBIXOJa METAJLJIA IO CPABHEHUIO C PACUETHBIM.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[IpoMexyTouHass arTecTalysl IO JUCHUIUIMHE «XHUMHS» BKIIOYA€T TEOPETUUYECKHE
BOIPOCHI, MO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHS 00Yy4alOIMMUCS 3HAHUM, U IPaKTUYECKUe
3aJJaHusl, BBISBJIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3ader Mo JAHHOW TUCIUILIMHE MPOBOJUTCS B YCTHOW (opMe Mo OumieTam, KaKIbld U3
KOTOPBIX BKJIFOYACT 2 TEOPETUUYECKUX BOIPOCA U OJTHO NMIPAKTUUYECKOE 3aJIaHue.

Ilokazamenu u Kpumepuu ouenueanun zauema.:

«3aYTEHO» - OOYYaIOUIMIACS NEMOHCTPUPYET MOPOTOBBIA ypOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIH: B XOJE€ KOHTPOJIbHBIX MEPONPHUATHH JONMYCKAIOTCS OLIMOKH, HpPOSBISIETCS
OTCYTCTBHUE OTJICJBbHBIX 3HAHWW, YMEHHUH, HABBIKOB, O0YUYAIOIINNCS HCIIBITHIBAECT 3HAUUTEIILHBIC
3aTpyIHEHUs NIPH ONEPUPOBAHUN 3HAHUSIMU U YMEHHUSMU IPU MX MEPEHOCE HAa HOBbIE CUTYallUH;

«HE 3a4TEHO» - 00y4aroIIniica HE MOXKET I0Ka3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BENCHUS U
00BbsicHeHUs! MH(OpMaIK, HE MOXKET 110Ka3aTh MHTEJJIEKTyalbHbIE HAaBBIKM PEILIEHHs MTPOCTHIX
3ajay.



