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JIMcT akTyanu3anum padoueii mporpaMMal

Pabouast mporpamMma repecMoTpeHa, 00CykaeHa U 0100peHa s peanusanuu B 2023 - 2024
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

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

Pabouast mporpamMma rnepecMoTpeHa, o0CykaeHa u o100peHa s peanusaruu B 2024 - 2025
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL MenﬂHHK

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM rojiy Ha 3aceqanuu kadeapsl XuMUH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

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

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




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
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYICHUU
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-3 Cnoco0eH MpUMEHSITh COOTBETCTBYIOIIUM (DM3UKO-MAaTEMAaTHUECKUN ammapaT, METOIbI
aHaIM3a W MOJCIMPOBAHUSA, TEOPETHUYECKOTO M IKCIIEPUMEHTAJIBLHOTO HCCIICIOBAHUS TIPH
pelIeHrnr MPoecCUOHANBHBIX 33124

OIIK-3.1 Hcnonp3yeT MeTOIbl aHaJM3a M MOJEIMPOBAaHUSA IIPU  PELLIEHUU
npoecCHOHANBHBIX  33Jay, MOJEIUPOBAHUM U NPOEKTUPOBAHUU
DHEPrOCUCTEM

OIIK-3.2 CriocobeH NpUMEHSTh  COOTBETCTBYIOUIMM  (hHU3MKO-MaTeMaTHYeCKH
amnmapar TpH TEOPETUYECKOM M OSKCIIEPUMEHTATLHOM HCCIICIOBAaHUH B
PELICHUH 33/1a4 YDHEProcOepexeHus




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:
— KOHTaKTHas pabora — 77,05 aka. yacos:
— ayauTopHas — 76 akaj. 4acos;
— paeayautopHas — 1,05 akan. yacos;
— camocrosTenpHas padota — 30,95 aka. yacos;

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

<DopMa aTrrecTaluu - 3a4cT

AynuropHas s s
o | xouTakTHas pabora E CE( dopma TeKyLero
Pasnen/ Tema § (B akaj. yacax) E > Bun ) KOHTPOJISI Ko
N — : & O | caMOCTOATENLHOH | YONEBAEMOCTHH | o
O 16, | moaxe 2 5 paboTHI MIPOMEKYTOYHOM
Tlexk. - | MPAKT- | =0 aTTecTaluu
3aH. | 3aH. | Q &
1.
- oopmIieHHE
oT4eTa 1o
1a00paTOpHOI
pabore; 3amura
- pelieHue 71a00paTOpHOI
1.1 Xummaeckast TepMOANHAMUKA 3 4 4 4 HOMamHero_ pacoTEL OIIK-3.1,
3aganus Ne 1; Homaninee OIIK-3.2
- 3amadue Ne 1.
camoctosiTenbHoe | TectupoBanue.
M3y4eHre yueOHOH
U Hay4yHOH
JUTEPATYPBI.
- oopmiieHne
oT4eTa 1o
71a00paTOpHOI
pabore; 3amura
- pelieHue 71a00paTOpHOI
1.2 Xumuueckast KHHETHKA 1 2 3 4 4 JIOMALLIHETO pacoTEL. OIIK-3.1,
3amganusa Ne 2; Jomanaee OIIK-3.2
- 3amanue Ne 2.
camoctosiTenbHoe | TectupoBanue.
u3ydeHue y4eOHOH
Y HAY9HOH
JIUTEPATYyPBHI.
- oopmnenue
oTYeTa 1o
71a00paTOpHOI
pabore; 3amura
- pelrieHne JTabopaTOPHOI
1.3 PacTsopsI 5 4 10 6 JIOMAITHEero paboTsl. OIIK-3.1,
3aganus Ne 3; JomanrHee OIIK-3.2
- 3amanue Ne 3.
camoctosiTenbHoe | TectupoBanue
u3yucHHe y4eOHOH
U Hay4HOH
JUTEPATypBI.




- oopmieHHE

oTYeTa 1o
i | S
1.4 [TucniepcHbIE CUCTEMBI 2 2 4 8 - na6§§g§§£?on %gllii:;_
CaMOCTOSITEIILHOE
.| Tecruposanue.
u3yucHHe y4eOHOMH
U Hay4HOH
JUTEPATYPBHI.
- oopmieHHE
oTYeTa 1o
nabopatopHoOn
pabore; Samura
- pelieHue nabopatopHoOn
15
JIOMAIIIHETO paboThI. OIIK-3.1,
OKHCIIHTEITLHO-BOCCTAHOBUTEIIHHBIC 2 2 6 4,95
3aganus Ne 4; JomanrHee OIIK-3.2
MPOIIECCHI
- 3aganue Ne 4,
camoctosiTesbHoe | TecTupoBaHue.
M3y4eHne yueOHon
U Hay4HOH
JUTEPATYPHI.
- oopmIieHHE
OTYETA 10
1a00paTOpHOI
pabore; 3amura
- perieHne JTabopaTOpHO
JIOMAIIHETO paboTsI. OIIK-3.1,
1.6 DneKTpOXUMUYECKUE CUCTEMBI 5 4 10 4 sananus Ne 5 Jlomammee OTIK-3.2
- 3aganue Ne 5.
camoctosiTesbHoe | TecTupoBaHue.
M3y4eHre yueOHOH
U Hay4yHOH
JUTEPATYPHI.
HWroro no pazneny 19 19 38 130,95
Hroro 3a cemectp 19 19 38 130,95 3a4ET
Wrtoro no aucuumiinHe 19 19 38 30,95 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 «MO3IOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECKUI
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 IIO3BOJIAET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOYy4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
IIOMOUIBIO IEMOHCTPALNH 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 BHUJOB: CTaTHYeCKas Mapa, JUHaAMHUYecKas 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,
uTOroBoM arrectranuu.CaMocTosITeNIbHasT padoTa o0yJaronuxcsl TOJbKHA OBITh HANpaBJIieHA Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TOJArOTOBKY 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 YuedHO-MeTOoANUYECKOE 00ecTeueHe CAMOCTOSTEIbHOM PadoThl 00yYaloIMXCS
ITpencraBneno B npuiaoxxeHuu 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. OcuoBbl xumun: y4ueOnuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUILl UHD®PA-M,
2014.-560c.: - (Beicmee ob6paszoBanme: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.02.2022). - 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: 14.02.2022). - MakpooObeKT. - TeKCT : 3JeKTPOHHBIH. - 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: 14.02.2022). - 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 (mara oOpamienus:14.02.2022). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
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 (mata oOpamenus: 14.02.2022). - MakpooObekT. - TeKCT : IIEeKTPOHHBIH. -
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: 14.02.2022). - MakpooObeKT. - TeKCT : AJIEeKTPOHHBIN. -
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
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true

Hay4JHO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeToan4yeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IIPOLIECCOB: METOJANYECKUE YKA3aHUS K
71a00paTOpHBIM paboTaM IO AUCUUILIMHE «XUMHA» JUIsl O00Yy4arolUMXcs BCeX HaIpaBlICHUH
NOJArOTOBKM W  CHeUWajbHOCTEH 1HEeBHOW (opmbl  oOyuenus / O.A. Mumiypuna;
Maruautoropckuii roc. rTexunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — Tekcr : HemoCpeACTBEHHBIH.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA: METOIWYECKUE YKa3aHUSA IS
CaMOCTOSITENTbHONW palbOoThl MO AMCUUIUIMHE «XUMHs» i 00ydYaroMIMXCsl BCEX HaIpaBICHUI
MOJTOTOBKK U crieranbHocTeii Bcex (popm obyuenus / JL.I'. Koasga; MarHuToropckuii roc.
texundyeckuil yH-T uM. ['. YI. HocoBa. — Maruutoropck : MI'TY um. I'. . HocoBa, 2020. — 18 c. —
Tekcr : HenocpeICTBEHHBIMN.

3. Komsma, JLI. CkopocTh XMMHYECKHUX pEaKIHA W XHUMHUYECKOEC pPaBHOBECHE:
Mertoauyeckue ykazaHus K JaOOpaTOpHBIM paboTaM IO JUCHUIUIMHE <« XUMHS» AJs
00y4aroIIMXCs BCEX HANPaBJICHUI MOATOTOBKH M ClielHaibHOCTEH Bcex (opm oOyuenus / JL.T.
Konspa, E.B. Tapactok; Maruuroropckuii roc. texHuyeckuit yH-T um. . WM. Hocopa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2020. —8 c. — Tekct : HemocpeAcTBEHHBIH.

4. PognonoBa, H.M. Xumuueckass KuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOJINYECKUE
YKa3aHUs JUIsl CAaMOCTOATEIbHONW padOThl MO JUCHMIUIMHE «XHUMHUS» I 00y4yaroumxcs BCeX
HaIpaBJICHUH TOATOTOBKH M clienuaibHocTel Beex (opm oOyuenus / H.. Poauonosa, A.Il.
ITonomapeB; Maruuroropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. HocoBa, 2020. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uynpoga, JI.B. PactBopsl: MeTomudeckas pa3paboTka K Jab0OpaTOpHBEIM padoTaM o
JUCLUIUIMHE «XUMMS» AJIs1 00y4aroluXxcs BCeX HaIpaBIeHUH MOJArOTOBKU U CIELUAIbHOCTEH
Bcex opm ob6yuenus / JI.B. Uynposa, T.M. Kynukosa; MarHUTOropckuii roc. TeXHUYECKUN YH-T
um. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. . Hocosa, 2020. — 41 c. — Teker :
HEIOCPEICTBEHHBIMN.

6. Uynposa, JI.B. PacTBopbl: MeToMuecKas pa3paboTKa K CaMOCTOSATENIbHONW paboTe 1o
TUCHUIUIMHE «XUMHS» Uid  00ydJarolMXcs IO BCEM HalpaBiIeHUSM MOJITOTOBKU U
crienuanbHoOCTAM Beex (opm oOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumypusa;
MarnuTtoropckuii roc. tTexundeckuii yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY mm. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HemocpeACTBEHHBIH.

7. Konsima, JI.I'. KomnoumHbie pacTBOPBI: METOAWYECKHE YKa3aHUS K JabopaTOpHOM
paboTe MO TUCHMIUIMHE «XUMHS» U1 00y4aroluXcs MO BCEM HAIPaBICHUSM MOATOTOBKU U
crieranbHOCTIM BeeX (opm oOyuenus / JI.T'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndyeckui yH-T um. I'. M. HocoBa. — Maraurtoropck : MI'TY um. I'. . HocoBa, 2017. -9 c. —
TekcT : HemocpeACTBEHHBIM.

8. Konsima, JL.I'. OkucauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM: METOJUUECKUE YKAa3aHUs
K J1abopaTopHOM paboTe MO MUCHUIUINHE «XUMHUS» UIsI OOYYaroIIMXCs BCEX HaIpaBICHHUI
NOJATrOTOBKM W crenuaibHocTeil Bcex ¢(opm oOyuenns / JLI. Komsma, E.B. Tapaciok;
MarnuToropckuii roc. Texanueckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.
Hocoga, 2020. — 10 c. — Tekct : HemocpeaCTBEHHBIH.

9. Komsma, JI.I'. OkucIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH M AJIEKTPOXHUMUYECCKHE
MPOIIECChl: METOAMYECKas pa3padoTKa K CaMOCTOSITEIbHON padoTe A 00ydyaromuXcsl 0 BCEM
HAMpaBJICHUSAM TOATOTOBKH M CHeNHaIbHOCTIM Bcex ¢opm obyuenust / JL.I'. Komsma, E.B.
Tapacrok, O.P. Mymnuna; Marauroropckuii roc. texuudeckuii yH-T uMm. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. — 41 c. — TekcT : HeoCpeICTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXMMHYECKHE MPOIECChl: METOJUUYECKHE YKazaHUs K
nabopaTopHOil paboTe MO0 AUCHUIUIMHE «XUMUS» Ul 00ydaroluXcs MO BCEM HAIpPaBICHUAM
MOJrOTOBKH U CIIEIMANTBHOCTSIM Beex Gopm oOyuenust / O.A. Mumypuna, H.M. Poxgnonosa;
Maruautoropckuii roc. tTexunueckui yH-T um. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. U.



r) [IlporpammHuoe odecnieuenne u UHTEpHET-pecypcebl:

IIporpammHoe o0ecnieyenune

HaumenoBanue o
o Ne moroBopa CpoKk neiicTBUS JIUIICH3UH
MS Office 2007 |\, 135 o1 17.09.2007 GeccpouHo
Professional
FAR Manager |cB0601HO 0EeCCPOYHO
7Zip CBOOOTHO 0eccpouHO
Bpaysep Yandex |cBobomHO 0OECCPOUHO

IIpodeccnonanbubie 6a3bl JAHHBIX U HHGOPMAIHOHHBbIE CTIPABOYHbIE CHCTEMbI
HasBanue Kkypca CchblIka

DnexTpoHHas 0a3a MEPUOAMYCCKUX H3JIaHUI
East View Information Services, OOO
HanmmonanpHas
undopmanronno-ananuruueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuil MHAEKC HAy4YHOI'0 IMUTHPOBAHUS
ITouckoBass cucrema Axamemuss Google
(Google Scholar)
Wudopmanmonnas cucrema - EnuHoe OKHO
JI0CTyMa K UHPOPMAIIMOHHBIM pecypcam
denepanbHOe TOCYIAPCTBEHHOE OFOKETHOE
yupexaenne  «Demepanbubii  macruryr|URL: http://www1.fips.ru/
MIPOMBIIIEHHON COOCTBEHHOCTH)Y
Poccuiickas T'ocymapcTBeHHas OuOnMoTEKa.
Katanoru
DnexTpoHHBbIE pecypchl Ombnuoreku MITY
uMm. [.1. HocoBa

9 MaTtepuajbHO-TeXHHYECKOE o0ecreueHue JUCHUTLUINHBI (MOTYJIs1)

https://dlib.eastview.com/

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

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

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

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

MartepuanbHO-TEXHHUUECKOE 00ecTIieueHNE IUCIUIUIMHBI BKIIOYAEeT:

VY4eOHble ayAUTOPUH [T TPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

OcHamenne: MynbTUMeIUNHBIE CpeICTBa XpaHEHWs, IMepeladyd U IPEICTaBICHUS
uHpOpMalnu.

VY4eOHble ayauTOpuM Ui TPOBEIEHUS  J1a0OpaTOPHBIX  3aHATUH, TPYNIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIbTALMN, TEKYIIEr0 KOHTPOJS U NMPOMEKYTOUHON arrecTanuu. OCHalIeHHE:
OO6opynoBanue IJisi BBHITIOJIHEHHS JTA0OPATOPHBIX pabOT, XMMHYECKasi TIOCYy/a, peakTuBbI, HarmsaHubie
MaTepuabl: TAOIUIIbI, CXEMBI, IJIAKATHI.

[TomereHus 111 CaMOCTOSATEIBHON pabOThI 00YJAIONTUXCS U IPOMEKYTOYHOM aTTECTAIUH.

OcHamenue: [lepconanbapie kommbloTepsl ¢ makeroM MS Office, Beixogom B MHTEpHET 1 €
JOCTYTIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCUTETA.

[Tomerienus st XpaHeHUs! U TPOPHIAKTHIECKOTO 00CTyKMBaHUsI y4eOHOT0 000pyIOBaHHUS.

Ocnamenue: Cremnaxu, ceiidbl s XpaHeHus: yueOHoro obopynoBanus. THCTpyMeHTHI 1uis
peMoHTa J1a00opaTOPHOTo 000PYIOBaHHUS.


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru

INPUJIOKEHUE 1

6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSTEeIbHOI Pad0oThI 00y4al0IMXCH

CamocrosTenbHass pabora oOydarolmuxcs TMOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOMCXOJUT Kak BO BpeMs JIaOOpaTOPHBIX 3aHATUN, TaK U HA IUIAHOBBIX KOHCYJIbTALMSIX, U Ha
BHEAy/IUTOPHYIO, MPOUCXOMASAIIYI0 BO BpEMs MOJTOTOBKM CTYACHTaMU OTYETOB IO JIaDOpaTOPHBIM
3aHSTHUSM U BBIMOJIHEHUS JOMALTHUX 3a/IaHUM.

AynutopHas caMocCTOsiTelNbHass paboTa O0O0y4aromMXcs MpeArnojaraeT MpOXOXIACHHE
TECTUPOBAHUS 10 KaXJAOMY pa3einy AUCHUIUIMHBL. TecThl BKIIOYAIOT TEOPETUYECKUE U MTPAKTHUYECKHE
3a/laHusl, OTBETHl HAa KOTOpble TPeOYIOT TIyOOKOro MHOHHMMAaHHUs H3Y4YEHHOTO MaTepuana. TecTsl
MMOCTPOCHBI €IMHOOOPA3HO: K KaXJAOMYy BONPOCY MpEIIaraeTcs 4YeThIpe BapHaHTa OTBETOB, CpPEId
KOTOPBIX OJMH WJIM HECKOJbKO TMpaBWJIbHBIX. OOpaboTKa pe3yJbTaTOB OCYIIECTBISETCA IyTEM
COITOCTABJICHUS TOJIYUYEHHBIX PE3yJIbTATOB C ATAJIOHHBIMU M MPOTEKAET OYEHb OBICTPO. MaKCHMaIbHOES
KOJIMYECTBO 0AJLTIOB B K10l Teme Kypca — 10.

BapuaHThl TeMAaTHYeCKUX TECTOBBIX 3aJaHUIl /ISl TEKYILIEero KOHTPOJISA
XumMuveckasi TePMOTAHAMHUKA

B tecrax mo reme «XuMuUecKasi TEpPMOJIMHAMHKAY: TIEPBBIC IIECTh 3aJJaHUH OIECHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aimI, a BOCBMOE, IEBITOE U IECATOE 3aJaHusI — B 2 Oaia.

Teer Ne 1

1. Tlpu paccMOTpEHUH XUMHUECKOW PEaKLIUU cucmema O3HAYaer:
a) HCXOJHbIE peareHThI

0) OPOAYKTHI XMMUYECKOH peakiuu
B) pEaKUMOHHBIN COCY]l
I) HCXOIHBIE PEareHThl U MPOAYKTHl PEaKIIuU

2. HepBBIfI 3aKOH (HepBOC Haqano) TCPMOJAUHAMHUKHN MATCMATUYCCKU 3aIIMCBIBACTCA TaK:
a) PV =uRT B) K = Aexp (- Ea/ RT)

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

3. B sk30TepMuueckoil peaxium:
a) PHTAJIBIINS PEaKIIMOHHON crucTeMbl noBsiaercs (AH > 0)

0) TeroBoit 3¢ ekt peakiuu otpunareicH (Q< 0)
B) DHTAJIBIIUS PEaKIIMOHHOM crucTeMbl yMeHbaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOIN CUCTEMBbI MOBBIIIAETCS

4. CranmapTHble TeTUIOBbIE 2P (EKThI MPUHATO 0003HAYATH:
273
a) AUct B) Q 101,3

6) AHozgg F) AHct

5. Kakue u3 npuBeIeHHBIX PEAKIHi SBISIOTCS SHIOTCPMUUCSCKIMU?



a) 1/2 N+ 3/2Hy=NHs; AH = — 46 K]]x/mMonb

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 1,=HI, AH = 26 K]I>x/Monb

6. Kakas w3 HanmMCaHHBIX HIJKE PEaKIMid OTBEYAET TEIUIOTe oOpa3oBaHus okcuua azora ( || ) B
CTaHJIAPTHBIX YCIOBUSX?

a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NHz;+ 520, =2NO+3H,0

7. Tlpu BoccranoBienuu 16r okcuga menu( || ) mo peakuuu :
CuO ¢ + C (rpagur) = CU (¢ + CO (1, mornmoTunock 22 kI TEIIOTHL.

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

8. Hnsa peakmuu  NiO g + C (pagury = Ni g + CO (. Onpenennre Bo3MOXXHOE HarpapIeHUE
CaMOTIPOM3BOJIBHOTO TEUEHHUS PEAKIIMU MPU CTAaHAAPTHBIX YCIOBUAX U Mpu TemiiepaType 627°C.

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

B otBete ykaxuTe 3HaueHus sHepruu ['mOOca mpu CTaHIAPTHBIX YCIOBUSX, IPU TEMIEpaType
627°C u TeMmmepaTypy Hadaja peakluu

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

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

9. Kak u3MeHseTcs SHTPOIHUS TIPU Pa3IoKESHUN KapOOHaTa KabIHs?
a) YBEITMINBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIIaeTcs T') HE 3HAI0

10. [lanHas peaknus:
2KCl10; (TB) —2KCl1 (TB)+302 1) AH<O

MOKET CaMOITPOMU3BOJIBHO IMTPOTCKATh

a) B IPSIMOM HallpaBJIEHUU B) HE MOXET MIPOTEKAThH



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

B Tecrax mo reMe «XuMUYECKask KHHETHKAY: TIEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE 3aIaHHUS
onenuBarorcs B 0,5 Oajia; mecroe, cebMOe, BOCbMOE, JIEBITOE U IeciaToe — B 1 0ajll, a OJUHHA/IIATOC
—B 2,5 Oaia.

Tect Ne 1

1. Paaz[en XUMHU, I/ISY‘IaIOH_[I/Iﬁ CKOPOCTHU U MEXAaHHU3Mbl XUMHUUYCCKHUX peaKHHﬁ, Ha3bIBACTCA
a) XUMHYCCKas TCPMOJHMHAMUKaA

0) TEPMOXHMHUS
B) XMMHYECKass KHHETUKA

2. CkopoCTbh XUMHYECKON PEaKIHH — 3TO ...
a) BpeMsi, 32 KOTOPOE MOJHOCTBIO PACXOYETCsl OJJHO U3 UCXOHBIX BEIIECTB

0) M3MEHEeHHE KOJIMYECTBA BEIIECTBA pearcHTOB (WM MPOAYKTOB) PEaKIMK B CIIMHHUILY BpEMEHU B
enuHuIe oObema

B) KOJIMYECTBO BEUIECTBA MPOJYKTOB PEAKLIMU K MOMEHTY OKOHYaHUsI peakLuu

3. B kakux eMHHUIIAX BBIPAKACTCS CKOPOCTh XUMUYECKOM peaKiuu?
-1 -1
a) MOJIb 1 " C

0) 6e3pa3MepHas BeIMYMHA
2
B) MOJIb C

4. Ot kakux (aKTOpOB 3aBUCUT CKOPOCTh XMMHUYECKUX peaKIuii?
a) OT IPUPOJIbl pearnpyroLINX BEIIECTB

0) OT TeMneparypsl
B) OT 00BbEMA PEAKIIMOHHOTO COCya

5. CocrosiHME  XMMHUYECKOIO  paBHOBECHS  OOpaTUMbBIX  IPOLIECCOB  KOJMWYECTBEHHO
XapaKTepu3yercs ...
a) paBHOBECHBIMH KOHIICHTPALUSAMH NPOJYKTOB PEaKIHH

0) pHepruei akTUBU3AIUN
B) KOHCTAHTON PaBHOBECUS

6. Kak 3anuceiBaercs BBIPpAKCHUC JJISI CKOPOCTH PCAKIIUU
4 NO ) +6 HZO =4 NH_?,(F) +5 O2(r)

a) V=K[NOJ'[H,0]  6)V=Kk[NH3][0:]  B)V =Kk[NOJ*[H,0°

7. Kak 3anuiercst BeIpaXeHUE 7151 KOHCTaHThI paBHOBecus peakuuu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B]*

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



8) K = [A][B] %/ [C][D]

8. Kakoif oTpe3ok Ha AuarpamMme mokas3bIBaeT 3HaUCHHE TeroBoro 3¢ dexra peakuuu?

a) l

5) 2

B) 3

£

A

ax

1 I

v

XOJ1 pEaKIu

9. UYrto MOXHO CKa3aTh O peakIiy, N300paKCHHON Ha quarpamme K Bompocy 87
a) 9K30TEepMHUYECKasl PEaKIIHs

0) SHIOTEepMHUUECKas PeaKIUs

B) PEaKknys OIMUCBIBACT COCTOAHUC PABHOBECUSA

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

a) MpY MOHUKEHUH TEMIIEPATYPhI

0) Ipy MOBBILIEHUH TEMIIEPATYPHI

B) IIPpU MOBBINICHUHN OABJICHUSA

11. Jinsa peakuun Cyy + 2 H 5 ) = CH 4 () Ipu HeKoTOpPO# TeMnepaType KOHCTaHTa PaBHOBECHs
paBaa 0,8. PaBHOBeCcHas KOHIIEHTpamus BOAOpoJa paBHa 1,2 Monw/n. Berauciaure HCXOAHYIO

KOHICHTpAIUI0 BOJOpOaA.

a) 1,2
6) 3.5

B) 5,0

B Tectax mo Teme «PacTBOphI»: mepBoe 3aaHue OIleHHWBaeTcss B 1 0amr, BTOpoe, TpeThbe,
YeTBEepTOe, MATOE U IIeCToe 3a4aHud - B 1,5 Oanna; ceapmoe, BOCbMOE, IEBATOE U JIECATOE — B

0,5 6amna.

PactBopbI



Tect Nel
1. ns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHHE 3aIUIICTCS B BUJE

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

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

1)1 2)2 3) 11 4) 13
4. J1ng noxasneHus ruaponusa xjaopuaa xpoma (III) cnenyer

1) 106aBHUTH COSHYIO KUCIIOTY

2) n06aBHUTH LIETOYD

3) pa3zbaBHUTBH pacTBOP BOMOI

4) TOBBICUTH TEMIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUIOTOBJIEHHBIM U3 TUApPOCYyiIb(paTa KajlbLUsi WU BOJbI, CyMMa
KO3 PHUIHUEHTOB B YpaBHEHUH HEOOPATUMON JUCCOLMALIMHM PACTBOPEHHOI'O BEILIECTBA — 3TO

13 2) 4 3)5 4) 6

6. PactBopuMocTh OKcanata cepebpa pasma 3,27-107° r/ 100r H,O. Omnpexenute mpoM3BeICHHE
pactBopumMoctu Ag2C204

1)5-107" 2)1,16:10°  3)10,7-10° 4)2,31-10°
7. MaccoBast 107151 paCTBOPEHHOT'0 BEIIECTBA — 3TO OTHOILLICHUE

1) macchl BemecTBa K Macce BOJIbI

2) KOJMYECTBA BEIIECTBA K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KOIMYECTBa BelIeCTBA K 00BEMY pacTBOpa
8. K calGpIM 371eKTpoIuTaM OTHOCHUTCS ...

1) ruApOKCUI aMMOHUS

2) TUAPOKCUI Kaus

3) XJIOpUa KaabIHs

4) MapraHIoBas KUcJioTa
9. M3BeCTHO, YTO BOJIHBIE PACTBOPHI MHOTHX COJIE MOTYT MMETh WICJIOYHYIO WM KHUCIYIO Cpeay.
[IpnuunHO# 5TOTO ABIAETCA ...

1) snextponus cosen
2) JAWCIPOIIOPIIMOHUPOBAHUE COJIEH
3) ruapaTupoBaHHUE CoJeit
4) THaPONU3 CONei
10.3nauenue PH uucroii Boast ipu 25°C cocrasiser

D1 2) 7 3)0 4) 10

Maruautoropckuii Texuuueckuii yuusepcutet um. I.M.HocoBa



JAucnepcHbie CHCTEMBI

B Ttecrax mo teme «J/lucmepcHbIE CHCTEMBI»: MEPBOE, BTOPOE, TPEThE W HYETBEPTOEC 3aJaHUS
OLIEHUBAIOTCA B 1 Oai1; mATOE U IIeCTOE 3aJaHusd - B 3 Oaiia.

Tect Nel

1.  Vkaxwure pa3Mepsl YaCTUI] KOJUIOUIHBIX CHCTEM
1) wmenbme 1 oM
2) ©Oonbmre 100 HM
3) ot 1amgo 100 am
2. Kakue HOHBI CMOCOOHBI BBI3BATH KOATY/SIMIO KOJUIOMIA, YaCTHIBI KOTOPOTO HMMEIOT
MOJIOKUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT
3. JIast Kakoro IIEKTPOJIMTA TOPOT KOAryJyIsiiiii KOJUTOHIA C MOJOXKHUTEILHO 3apsHKCHHOM JacTUIIEN
JIOJDKCH OBITh HAUMEHBIIIAM?
1)  xuopua Kanus
2) cynbdar Kanus
3) oprodocdar kanus
4.  Muuena 3055 UIMEET CTPOCHHE: {[Fe(OH)3]m n Fe&** -(3n—x) CI'} x CI”
KaKOM 3JICKTPOJIMT UTPAET POJIb HOHHOTO CTabuau3aropa?

1)  xuopun xene3a (111)
2) Bom;a
3)  rUApOKCHI KaHs

5. IIpu B3aumoneiictBuu 20 mu 0,001H nutpara cunna (1) ¢ 10 ma 0,02H cynedarta xanus
obpasyercs 3076 cynbdara ceunna (I11). K kakoMy siexkTpoay H0KHBI IEpEMENIAThCS YaCTUIIBI
JCTIEpCHOM (pa3bl mpH aeKTposu3e?
1)  HaxomATCs B COCTOSHHU JUHAMHUYECKOTO PAaBHOBECHS
2) K Katomy
3) kaHoay

6. B nBe kosn6b HasMTO MO 50 MIT 307151 TUAPOKCH A Kene3a. {1 Toro 4roObl BEI3BATh KOATYJISIHIO
305151 TOTPeOOBAIOCH TOOABHUTH: B mepByIo — 5,3 M1 1 H pacTBopa xmopuaa kanus; B Apyryto — 18,7
mi 0,001H pactBopa docarta HaTpus. BeruricauTe nopor Koarymisiuy KaXJ0ro JIeKTPOINTA.

OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE MpPOouECChI

B tecrax mo teme «OKHCIUTETHEHO-BOCCTAHOBUTEIIBHBIC MPOIIECCH»: MEPBOE, BTOPOE, TPEThHE,
YETBEPTOEC M MATOE 3a7aHus onleHuBaroTcs B 0,5 O6anna; mecrtoe — B 1 6amr; ceapmMoe U BOCbMOE — B 2
Oanna, a JeBsiToe — B 2,5 0aJIOB.

Tect Ne 1
1. OxucnuTens — 3T0 aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...

1) yBeNMYMBAET CBOIO CTEIICHb OKHCIICHHSI
2) TPUHUMAET AJIEKTPOHBI
3) oTmacT CBOM AIIEKTPOHBI
2. ITporiecc BOCCTAaHOBJIEHUSI UMEET MECTO B Clly4yae, Korjaa ...

1) HelTpalbHBIC AaTOMBI IIPEBPAILAIOTCS B MTOJIOKHUTEIbHO-3aPSKCHHBIC HOHBI
2) TIOJIOXKUTEIBHBIN 3apsi/] HOHA YMEHBIIACTCS



3) OTpHLATENBHBIH 3apsi/1 HOHA YBEIHYHBACTCSI
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunoHpoBaHus NPUHAMJIEHKHUT ...

1) S+ 2HNO; =H,SO4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBUTEIISIM OTHOCSITCA ...
1)  meTaibl, BOAOPO, YIIIEPO
2)  aKTHBHBIC HEMETAJLIBI
3)  2JEMEHTHI, HAXOAIINECS B CPETHEH YaCTH MEPHOAMUCCKON CHCTEMBI
5. CreneHn OKHMCIICHHUS KUCIIOPO/Ia a) B BOJIE U 0) B MEPOKCHUIE BOAOPOIa COOTBETCTBEHHO PABHHI .. .
1) a)-2;0)-2
2) a)-2;6)+2
3) a)-2;0)-1
6. Ilepmanranar kanust B OBP, mpoTekaronux B KUCJION cpelie, BOCCTAaHABIMBAETCS JI0 ...
1)  xarnona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcupaa maprania (1) MnO
7. B peakumu, npotekaromier mo cxeme Cr,Sz; + KNO3 =2 K,CrO4 + K;SO4 + NO okuciieHuro
MTOJIBEPTarOTCSI CICAYIONTUE SJICMCHTHI ...
1) asormcepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma k03 PHUIMEHTOB B peaKInu, MPUBEICHHON B Boripoce Ne 7 paBHa ...
1) 26 2) 18 3) 35
9. Cymma ko3 dunmenton B peakin KMnO,4 + HC oy = ... paBHa

1) 30 2) 26 3) 35

3J1eKTp0ngnqec1cne CUCTEMBbI

B Ttecrax mo Teme <<3J'I€KTpOXI/IMI/I‘I€CKI/I€ CUCTCMBD». TICPBOC, BTOPOC U IIATOC 3adaHUA
OIICHUBAKOTCS B 1 6ann; TPETHC U YCTBCPTOC 3aJaHUSA— B 1,5 63.]'[.]'[21; meCTOoC U CEABbMOC — B 2 Gaa.

Tect Nel
1. DaexTpoaHBIN MOTEHIIMAN ONIPEAETISIOT 110 YPABHEHHIO ...
1) Hepncra
2) MenneneeBa-Knaneiipona
3) BoabiMana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanmuyeckoro siemeHta MQ|IMQSO,||CuSO4|Cu mpu cranmapTHBIX
YCIIOBUSIX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakue nmpoaykTel 00pa3yroTcsi Ha KaTo/Ie TIPH AIEKTPOIIN3e PacTBOpa HUTpaTa cepedpa’?
1) Bomopon
2) cepebpo
3) a3oTHas KHUCIO0Ta
4) kucnopon
4. Ykaxute cyMMy KO3 (HUIIMEHTOB B YpaBHCHHH DJIEKTpOH3a pactBopa Hurpara meau (11)
1) 12
2) 11



3) 10
4) 8
5. Kakas Hn3 IMPUBCACHHBIX OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ IIPOTEKACT

CaMOIIPOU3BOJILHO B MPSIMOM HallpaBJIeHUN?
1). FeSO4 + Cu —...

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

6. Bbrumciure Maccy LMHKA, HOJYYEHHOTO IpH 3JEKTpoju3e Cyib(ara IUHKA, KOTOPBIN
npoBoAwn B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-107°
7. IlpuBemuTe cXeMbl OSIIEKTPOAHBIX IPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakiuH,
NPOTEKAIOIICH TPU DICKTPOXMMHUYECKONH KOPpO3uM TanbBaHomapsl Zn|Mg B CEpHOKHCION
cpezne. B orBetre ykaxkure cymmy K03 pULHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUU.
1) 6
2) 5
3) 4
4) 8

BHeayI[I/ITOpHaH CaMOCTOATCIIbHAsA pa60Ta o6yqa10mnxc;1 OCYIICCTBIIKICTCA B BUAC U3YUCHUSA

JUTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3/ielly ¢ MpopaboTKoi Marepuaia; ohOpPMIICHUS OTYETOB MO
nabopaTOpPHBIM paboTaM U BBITIOJIHEHHUS JIOMAITHUX 3aaHUH.

BapHaHTbl TeMaTH4YeCKHUX JOMAIIHUX 3aJaHuil 119 BHeay)II/ITopHOﬁ CaMOCTOATEIbHOM paﬁoTI)I
CTYACHTOB 110 TEMaM

Jlomaninee 3aganue Ne 1

no TeMe «XuMH4ecKas TEPMOANHAMUKA»

B ngomarHem 3aaHuu 1Mo TeMe «XUMUYecKas TepMOJUHAMUKay: TIepBasl 3a/1a4a OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 Ganna; Tpeths — B 1 Oam.

3amayga Nel

Jisa peakunun CHy oy + CO, ) = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIlpaBIICHUE
CaMOMPOU3BOJIBHOTO TEUEHUSI PEAKIIMU MIPU CTAaHJAPTHBIX YCIOBUSX U nipu  Temmeparype T = 927 0C,
eclu Ter1oBoi 3 (eKT peakuuu 10 3aJaHHOW TeMIIepaTyphl HE U3MEHHUTCA. Y KOKUTE: a) BBIICTISAETCS
WIM TIOTJIONIAeTCS DHEPrHst B XOJ€ peakuuu; O0) MPUUYNHY HAWICHHOTO H3MEHEHHUS SHTPOIHH.
PaccunraiiTe TeMnepaTypy Hadana peakyH.

3amaya No2

Beruncnure temoBoit  addekr peakuuu: CaCs  + 2 HoOy = Ca(OH); () + C2H (1), monb3ysce
CTaH/IaPTHBIMU TEIJIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBIACIUTCS WIN
MOTJIOTHTCS Tpu oOpazoBanuu 2,24 1 CoH,?



3amaya Ne3

[To TEepMOXUMHUYECKUM YPAaBHEHUSM PACCUUTANTE TETNIOBOM 3((DHEKT peaKIuu:
Hypy + COz¢)=CO () + H2 Of). TepMoxummuueckue ypaBHEHUS:

a) H, ® T %5 0y = H,O (™) AH =-241,9 x]Ix;
6) 2 CO () + 02 o= 2 COZ () AH = -566,2 KZ[)K

Jlomainee 3aganue No 2

10 TeMe «XUMHYeCKass KHHETHKA»

B nomamaem 3agaHuu mo TtemMe «XHMMHYECKas KMHETHKay: IepBas 3ajada olneHuBaercs B 1,5
Oaia; BTopas — B 0,5 6ajuia; TpeThs, YeTBEPTasl U msaTas — B 1 Gaw.

3amayga Nel

Peakuus nporekaer nmo ypaBHeHuio: O; oy +2 CO y = 2 CO; (. HauanbHple KOHLEHTpanuu
pearupyromux BeuiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckonabko pa3 U3MEHHUTCS
CKOpOCTh mpsAMOW peakuuu, korga npopearupyer 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuu, €CIu YBEeJIHUUUTh JaBlIeHUE B CCTEME B JBa pasa?

3amaga No2

ITpu Temnepatype 40 °Cc HEKOTOpPOE KOJINYECTBO BEILIECTBA BCTYNAET B peakuuio 3a 20MuH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJINYECTBO BEIIECTBA BCTYIUT B PEAKIUIO IIPU TEMIIEPATYPE
200 °C, eciu TemmepatypHbIi K03 UIHEHT CKOPOCTH Peakiuy paBeH 2. Bo CKONBKO pas H3MEHHTCS
IIPU 3TOM CKOPOCTb PEAKLIUU?

3amaga Ne3

HaiinuTe HavaibHBIC KOHIIEHTPAIIMHA UCXOHBIX BEIIECTB M KOHCTAHTY PABHOBECHS PEAKITUU:
Fe (7 + H2O () = FeO () + Hy (1), ecnu paBHOBECHBIE KOHIIEHTPALMU PEATUPYIOIUX BELIECTB PABHBIL:
[H20]=0,3moms/71, [Hz] = 0,4 Mmomnb/m.

3amaua Ned

Jia peakumonnou cucremel: CO ) + HO () = CO2 (y + Hj (7 HayanbHbIE KOHIIEHTpALUU
paBubl: [H20] = 0,5 momnw/n, [CO] = 0,6 Mmons/n. OnpenenuTe KOHIIEHTPAIIUUA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.

3agayda Ne5
BrIpaszure uepe3 KOHIIGHTPAIMH PEareéHTOB KOHCTAHTHI PABHOBECHS CIIEAYIOIINX PEAKIIUH:
Nor + 3 Hay = 2 NH3(py, AH = -92,2 xJIx;
COyry +C @ =2CO), AH =+160,5 xIx;
COr +HoOr =CO2y + Hyp, AH =-41,1 x/Ix.

VYKakuTe HanpaBlieHUE CMEIEHUSI XUMUYECKOTO PAaBHOBECHS ATUX PEaKIUil: a) MPHU MOHUKEHUH
TEMIIEPATypbl, €CIH JaBJICHHE IOCTOSHHO, O) MpH TOBBIILIEHWU JaBIEHHUS, €CIM TeMIleparypa
MOCTOSIHHA.



Jlomaimnee 3aganue Ne 3

no reme «PacTtBopbn»

B nmomammnem 3amanum mo Teme «PacTBOphI»: TiepBas, BTOpas, TPEThid W IATas 3aaadud
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3amaga Nel

B xakom o0beme BojibI ciieayeT pactBopuTh 135r SNCly mist monydyenus 3M pactBopa xjopuaa
onoBa (Il) ¢ mmotHOCTRIO P = 1,405 r/MN?

PaccunTaiiTe: a) MaccoByro JIOJII0 BeHIeCTBa B pacTBope; 0) MOIAPHYIO KOHIICHTPALUIO
SKBUBAJICHTA; B) MOJISUIBHOCTD; ) THUTP; 1) MOJIbHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3amaya No2

3aKOHYHUTE MOJICKYJISIPDHBIC W HAIIUMIIHUTE COKPAIICHHBIC HMOHHBIC YPABHCHUA peaKHI/Iﬁ
B3aHUMOJICHCTBHUS CJICAYIOIIUX BCUICCTB!:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,S0; —
Sb(OH); + NaOH —
3amaga Ne3

CocraBbTe MO J1Ba MOJICKYJIAPHBIX YPaBHEHUS PEAKIIMM K CJIEIYIOITUM HOHHBIM:
Ba®* + CrO; — BaCrOy;
NH;* + OH — NH4OH;
ZnS + 2H" —Zn** +H,S
3amaga Ne4

Beraucnure pH 0,05M pactBopa cepHOM KUCIOTHI.

3agadga Ne5

Kakue u3 ciaenyromux conei moasepratorcs runponusy: NaSiOs. Cu(NOgz),. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIDHBIC ypaBHEHHUs THAPOJIM3a COOTBETCTBYroUMX coneil. Kakoe 3Hauenune pH (<
win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaya Ne6

Haiimure npomssenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T aToro
COEIMHEHHUSL.



Jlomaimnee 3aganue No 4

no TeMe «OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE nmpoueccon>

B nomaniaem 3amanuu mo TeMe «OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIC ITPOIIECChI»: ITepBas 3a1ada
orieHuBaercs B 1,5 6amia; Bropas — B 2,5 O6ania; Tpetbs — B 1 Oai.

3amaga Nel

[Tonbepure KO3(pPULIMEHTHI B ypaBHEHHAX OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX pPEAKLUH.
VYKaXuTe THUIl KaXKI0H PEAKLUN.

Paccumuraiite >3JIEKTPOABMKYIIYIO CHIy W OIPEAECIUTE HAMNPABIECHUE CaMOIPOU3BOJBHOIO
MPOTEKaHUs  NEpPBOM  peakUUud NPH  CTAHJAPTHBIX  YCIIOBHUSX,  HCHOOJIb3ys ~ 3HAYCHHS
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX MOTEHIIUAIOB:

Hl + H3PO, — J, + H3PO; + H,0

HNO, — HNO; + NO + H;O

H[AuCl,] + H,O, + NaOH — Au +NaCl +0O, + H,O
NH4sReO, +H, — Re + NH; + HO

KBrO —» 0O; + KBr

3amaya Ne2

CocTaBbTe ypaBHEHHS OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA:
KMnO4; + NaNO; + HO0—

NaCrO, + H;O, + NaOH —

Bi(OH); + Na)S$;0s+ NaOH —

Bi.O; + C —

Mg + HNO3 pass) —

3amaua Ne3

Maubl n1Be okucnutenbHO-BocctaHoBuTenbHBIe mmapbl: KNO,;, KNOjz; u Pb(NOgz),;, PbO..
[Tonp3ysich TaOMUIECH CTAaHIAPTHBIX OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX IOTCHIIMAIOB, COCTAaBbTE
ypaBHCHHE BO3MOXKHOW peakiuu B ykaszanHod cpene (HNOs).  Paccuurtaiite 3HadYeHue
AJIEKTPOIBIIKYIIEH CHIIBI PEAKITUH.

Jlomaimnee 3aganue Ne 5

mo TeMe «SJICKT[)OXI/IMPI‘ICCKI/IB CUCTEMBD»

B nomarniaem 3a1aHnu 1o TeMe «JIEKTPOXHUMHUYECKIE CUCTEMBI»: TIepBasi 3ajada OlEHHBACTCS B
1 6amm; BTOopas — B 1,5 6ayna; Tpethbst — B 2,5 Oasna.



3amaya Nel

CocraBbTe DIEKTPOHHO-MOHHBIE ypPAaBHEHMs DIIEKTPOIHBIX IPOLIECCOB M  MOJEKYISIPHOE
ypaBHEHHE TOKOOOPA3yIOIEH peakiuy, NPOTEKAIoIIeil Ipd padoTe TralbBaHWYECKOTO 3JIEMEHTA
Co/Co(NOs3)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) ragpBaHHUECKOTO 3JIEMEHTA MPHU CTAHAAPTHBIX
YCIIOBUSIX.

HpI/IHHB IIOTCHIKMaJl aHOoJa pPAaBHBIM CTAaHAAPTHOMY 3HA4YCHHUIO, pacch/ITaﬁTe KOHLOCHTPAIHIO

KaTMOHOB METaJula B KATOJHOM pacTBope, rpu KoTopoit DJIC rabBaHMYECKOT0 3JIEMEHTA YMEHBIIUTCS
Ha 0,02B.

3amaga No2

[IpuBenure cxembl BJCKTPOAHBIX MPOIECCOB U  MOJEKYISPHBbIE YPAaBHEHUS PEaKIIMid,
MPOTEKAIOIINX TIPH JIEKTPOXUMHUYECKOH Koppo3uu rajgpBanonapel  Co/Ni: a) B kucioi cpene; 6) Bo
BJIQ)KHOM BO3/YXE€.

Omnpenenure yOblUTb Macchl aHOJA MPU KOPPO3UHM B KHCIOHW cpene 3a 20 MHH, €ClIH CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaya Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHHS OJJIEKTPOJIHBIX IPOLIECCOB (aHOJ HHEPTHBIA) U
MOJIEKYJISIPHOE YPABHEHHME PEAKLIUH, IIPOMCXOASILEN IIPU MIEKTPOIIN3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOy,

Brbrancnute ¢akTuyeckoe KOJIWYECTBO METajlla, MOJYYEHHOTO Ha KaToie NpU DIEKTPOJIU3e
Co(NO3),, ecitu 3JIeKTPOIIH3 MTPOBOAMIM B TeueHHH | 4. Bhixoa MeTasia mo Toky coctaBui 85%.

VKaxure BO3MOKHEIE MMPpUYIUHBI YMCHBIICHUS BbIXOJAa MCTAJJIA IO CPABHCHHUIO C PACUCTHLIM.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «XuMHYecKas TePMOANHAMHUKA»

OCHOBBI XMMHUYECKOI TEPMOJIUHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepMmoauHaMudeckne napameTpsl U QYHKIIUN COCTOSTHHSI CUCTEMBI.

Buytpennss sneprus. Pabora. TemioTa.

ITepBblil 3aKOH TEPMOAMHAMUKH (BBIBON).

OHTanbNMs Kak QYHKIUS COCTOSIHUSI CUCTEMBI. DHTAJbIUs 00pa30BaHMsl BEILIECTBA.
TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAOLNME HA TEMIoBoi 3¢ddekTt
XUMHYECKOW PEaKInu.

7. Tepmoxumus. 3akoH 'ecca.

8.  CmencrBus u3 3akona ['ecca.

9.  DHrpomnus Kak GyHKINS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKkOH TepMOIUHAMHUKH.

11. Tperuii 3aK0H TEPMOJIUHAMUKH.

12. Dueprus ['m60ca.

13. HanpasieHue caMOnpoU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

ook wdE
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KOHTpOJIBHbIe BOITPOCHI 11O TEME «XHMHYeCKasi KHHETHKA)

Xumunyeckast KnHeTuka. CKOpoCTh XUMUYECKOM peakMy U METO/bI €€ PETYJINPOBAHMUS.
Bnusinue KoHIIEHTpaIK Ha CKOPOCTh XUMUYECKOM peakuu (3aKOH JIEHCTBYIOIINX Macce).
Bnusiaue Temneparypsl Ha CKOPOCTh XUMHUYecKor peakuuu. [Ipasuno Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexoIHOro KOMILIEKCca. DHEpreTuyecKas quarpamMmma.

KpuBas MakcBemia — bonbsiiMana. DHepreTuueckuii 6apbep.

Karanutruueckue cucTemsl.

BiistHue xaranusaropa Ha CKOPOCTb XMMHUYECKON pPEeaKIUu.

["'oMOreHHbIi ¥ TeTepOreHHbIA KaTalus.

KonebarenbHble peakuuu.

Xumuyeckoe paBHoBecue. OOpaTuMblie U HEOOPATUMBIE PEAKIIUU.

KoHcTanTa XMMHY€ECKOro paBHOBECHSL.

Cwmemenne xumuueckoro pasHosecus. [Ipunuun Jle—Illarense.

BnusiHue KoHIIEHTpanuy, JaBiIeHUs U TEMIIEPATypPHI.

®a30BbIE PABHOBECHUSI.

®a30Bble AUArpaMMBbl JJIs1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KOHTpOJ’[beIC BOIIPOCHI IO TEME «PaCTBOpr»

ITonsTne pactBopa. PactBopuMocTs BemecTBa. PactBopumMocTs rasa.

PactBopbl. CnocoObl BbIpaXXKEHHMsS KOHILIEHTPALMd pacTBOPOB (MaccoBas J0Jis, MOJIIpHAs
KOHLEHTpaLusl, MOJISIpHAs KOHLEHTpaLUs SKBUBAJIEHTa, MOJIbHAS JIOJISl, TUTP).

KonnuratusHble cBoiicTBa pacTBOPOB. M ieabHbIi pacTBOp.

3axonsl Payns: | (Tonomerpuueckuit) u |l (30ynnnockonuueckuit 1 KpHOCKOMUYECKHI).

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEIIECTB.

HoHHas Teopusi KUCIOT U OCHOBaHMN AppeHnyca. OCHOBHbBIE MOHSATHS M MOJOXKEHHUS TEOPHUU
Appennyca.

Jucconmanus KHCIOT, OCHOBAaHMN W COJIEH C TOYKHM 3pEHUs HOHHOM Teopuu AppeHuyca
(mpumepsI).

Crenenp quccounanui. CuiabHbIE U CllaOble SIEKTPOIUTHI.

Jucconumanus ciadbix 31eKTpoauToB. KoHcTaHTa Arcconuaim.

3akoH pa3basnenus OcTBaib/a.

Peakiiuu noHHOro oOMeHa MEXy dJEKTPOJIUTAMH (HA MPUMEpPEe pPeakiuidi oOpa3oBaHus cI1aboro
IIEKTPOJINTA, OCAJKA U raza).

IIpou3sBeneHne pacTBOPUMOCTH.

HonHoe npounsseneHne Boasl. BonopoaHslii ¥ THAPOKCHUIIBHBIN OKA3aTEINH.

I'maponus coneit. Tunsl rupon3a conen.

KonuuecTBeHHBIE XapaKTEPUCTUKH NTPOLIECCA THIPOIH3A.

@DakTOophbl, BIUSIIOLIUE HA TPOLIECC THIPOIH3A.

KonTposabHbie Bonmpockl 10 TeMe «/lucnepcHbie cucreMbn)

I'eTreporennsie cmecu. JlucnepcHbie CHCTEMBI.

JucnepcHoctb. Knaccudukanuu AUCTIEPCHBIX CUCTEM.
Konnoumgneie pactBopsl. JInodunbpabie U TM0POOHBIE KOJITOUIBI.
Crioco6bI mostyueHus KOJTOUTHBIX PACTBOPOB.

CtpoeHure KOJTOUTHBIX YaCTHII.

IIpaBuno ®dasuca — [leckosa.

Y CTONYMBOCTD KOJUIOUAHBIX cucTeM. CTaOuIn3aTopshl.
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Koarymnsmust mnoduinbHbIX 1 T10(POOHBIX KOJIJIOUIOB.
CenuMeHTAIHS KOJUTOUIOB.

Koarynsiust KOJUTOUTHBIX PACTBOPOB JICKTPOIUTAMH.
[Tpasuiio [lyneie — lapau. Koarynmupyromas cnocoOHOCTb.
OnTHyecKkre CBOMCTBA KOJUIOUIHBIX PACTBOPOB.
DIEKTPUYECKHE CBOMCTBA KOJUTOUIHBIX PACTBOPOB.

KonTpoabHbie Bonpockl o TeMe « OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OCHOBHBIE IOHATHUS TEOPUH OKUCIIUTEILHO-BOCCTAHOBUTENIBHBIX pPEaKIil.
OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA BCIICCTB.

Baxueiiume oKMCIUTENN U BOCCTAHOBUTEIH.

Tumbl OKMCIUTEBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TIPUMEPHI).
OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIN TOTEHIIAAIL.

VYpasuenue HepHcra.

CocraBieHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIU.
HaHpaBHeHI/Ie OKHUCIUTCIIbHO-BOCCTAHOBHUTCIIbBHBIX peaKHHﬁ.

KOHTpOJIbeIe BOITIPOCHI IO TEME «3.]16KTp0XI/IMI/I‘leCKI/Ie CHUCTEMbBI»

DnekTpoxumudeckue cucteMbl. Kimaccudukanus 3J1eKTpPOXUMUYECKHUX MTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, TPOTEKAOIINE HA TPAHULIE Pa3/iena «MeTal — pacTBOP».
[ManpBanmvecknii anemenT Jlanuams — Skoowu.

DIEKTPOABUKYILAsA CUJIA TAIIbBAHUYECKOTO JIEMEHTA.

N3MepeHne SIeKTpPOIHBIX NOTEHUUAIOB. Psii  CTaHZAPTHBIX AIEKTPOAHBIX MMOTEHIIMAJIOB.
CBoiicTBa METAJNIOB B COOTBETCTBUU C UX MOJOKEHUEM B Py HAIPSHKCHUI.

Ypasuenue HepHcra.

DIIEKTPOIN3 PaCcIUIaBOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TPOLIECCHI.

O6benunenHbli 3akoH Dapazest. Beixoa mo Toky.

Kopposus metannos. Knaccudukaiys KOppo3UOHHBIX MTPOIECCOB.

Xumuyeckasi Koppo3usi.

DIEKTPOXUMUYECKass KOppo3us. AHOJHOE OKHCIEHHE MeTallla U KaTOJAHOE BOCCTAHOBJIIEHUE
OKHCJIUTENS.

[Tpumepsl KOPPO3UU B KUCTION cpejie M aTMOChEPHON KOPPO3UH.

CKopocTh KOPPO3UH.

3amuTa METaioB OT KOPPO3HH.

3amuTHBIC TTOKPBITHS.

DNEKTPOXUMHUYECKHE CIIOCOOBI 3alIUTHl OT KOPPO3UU METAILIOB.

XUMUYECKUE UCTOYHUKHU TOKA. ['aTbBAHUYECKUHN AJIEMEHT.

XUMHYECKUE UCTOUHUKHU TOKA. AKKYMYJISTOPHI.

XHUMHAYECKHEe HCTOYHUKHN TOKA. TOINIMBHEIC DJIEMEHTEI.



MNPUJIOXKEHMUE 2
7. OlleHOYHbIE CPeICTBA ISl POBeIeHNsI POMEKYTOYHON aTTecTaluu

HpOMC)KYTOLIHaH arrecragus nuMmeer OCJIbIO OIIPCACIINTD CTCIICHb JOCTHIXCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘ICHI/ISI 10 JUCHUILIMHE 3a OHpCI[eJIeHHbe/'I nepuon O6y‘-I€HI/IH.

a) Ilnanupyembie pe3yJbTaTbl O00yYeHUS] W OLIEHOYHBIE CPeACTBA ISl NPOBEdEeHUS
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

OIIK-3: Cnoco0OeH MpUMEHSTh COOTBETCTBYIOIIMK (PU3MKO-MAaTeMaTHYECKUI ammapaT, METOABl aHAIKW3a M MOJEIMPOBAHUS, TEOPETUYECKOTO U
9KCHEPUMEHTAIBHOIO UCCIIEJOBAHUS NIPU PEIIEHUH TPO(eCCUOHAIBHBIX 3a]1a4

OIIK-3.1

Hcnonp3yer Meronbl a”anusa U
MOJEIUMPOBAaHKUS  [PU  PELICHUU
npodeccrnoHalIbHbBIX 3az1ady,

MOJCIIMPOBAHUU U MMPOCKTUPOBAHUU
OHCProCUCTEM

Hepeqenb meopemu4ecKux 60npocoe

1. OCHOBHBIE METO/IbI XUMHUECKOI'0 aHAJIN3A.
2. OcHoBHBIE IPUOOPHI U 000PYIOBAHUE JUIsI XUMHUYECKOI'O aHAJIN3a BELLECTB.
3. Metoauku npoBeaeHus onbToB. [IpaBrina TeXHuKN 6€30MacHOCTH.

Ilpakmuueckue 3a0anus:

1. Jna peakuuu CHy y + COy () =2 CO () + 2 Hy (1) onpenennre BO3MOKHOE HAIIPABICHHUE
CaMOIIPOM3BOJIBHOTO TEUCHHS PEAKIIMH PH CTAHIAPTHEIX YCIOBHSX M ipH  Temmeparype T =927°C,
ecnu TemmoBo 3¢ GheKT peakiuu 10 3aJaHHOW TeMIepaTypbl HE H3MEHUTCS. YKaKUTE: a)
BBIJIETISIETCSl WM TOTJIOUIAETCS 3HEPIrHsl B XOJA€ peakuuu; 0) NpUYMHY HAWJEHHOTO WU3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKlIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHHUE CMELICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKLui: a) PU MOHMWKEHUU TEMIIEpaTyphl, €CIU JaBJICHUE MMOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CITH TeMIIEpaTypa MOCTOSHHA.

3. CkoapKO MULTHIIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C TUIOTHOCTHIO 1,84 r/mn
notpedyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakue wu3 crnepyromux coned moxaseprarorcs rujaponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBpTe MOHHBIE M MOJEKYJSPHBIE YPAaBHEHHUs THAPOJN3a COOTBETCTBYHOIIMX coiyiel. Kakoe
3HaueHne pH (< win> 7) UMEI0T pacTBOPHI ITUX CONEH?

5. 3o1p rumpokcuaa Maruus noiydeH myrem cmemuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TOJYYEHHOTO 30JI1 W HAIUIIATE
(bopMyity ero MULEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CHIIy M ONPENEIUTE HalpaBICHUE CaMOIPOU3BOJIBHOTO
MPOTEKAHUS peakuuu pu CTaH/IapTHBIX YCIIOBUSIX, HCIOJIB3YS 3HauEHUs
OKHUCIIUTENBLHO-BOCCTAHOBUTENBHBIX IToTeHIIMamos Hl + HiPO, — J, + H3PO3; + H,O0.

7. TlpuBeauTe cXeMbl 3JEKTPOJHBIX IPOLECCOB M MOJEKYJSpPHBbIE YpaBHEHHs pEaKIHii,
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.




Kon Nuaukatop AoCTHXEHUS
OneHoyHbIe CpeaCcTBa
WHJUKaTOpa KOMITETCHIIUHT
8. CocraBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHHSI AJIEKTPOJAHBIX MPOLECCOB (aHO MHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHHUE PEAKIINH, TPOUCXOIAIICH pH 3neKkTposnse pactBopa CoSO4 Brruncnure
(bakTHYeCcKoe KOJMYECTBO MeTaylla, MoiydeHHOro Ha kartozae mpu aiektpoiuse Co(NOs),, eciu
AJIEKTPOJIM3 TMPOBOJAUIM B TedeHMU | 4. Bbixon meraia mo TokKy coctaBuid 85%. Ykaxwure
BO3MO)KHbIE PUYMHBI YMEHBIICHHUS BBIX0/1a METAJUIA [10 CPABHEHUIO C PACYETHBIM.
9. [IpoBecTu aHaNKU3 BIUSHUS KOHIICHTPALIMA HA CKOPOCTh XUMHUECKOU peaKIu
Na,S,03 + H,SO4 = S + SO, + NaSO4 + H,O mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn
00paboTKy MOJIYYEHHBIX TaHHBIX C UCTIOIB30BAHUEM COBPEMECHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHA.
Pe3ynbTarhl ONTOB NPEACTaBUTH B BUJIE TAOTHUIIBI 1.
Tabmuna 1
Howmep O6Bem, M1 Konuenrpanus Bpems Ckopoctb
onbiTa | NaS,03 H,O H,SO4 Na,S,03, 10? | mnosienns peaKiuu, 10,
MOJTB/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 nanHbIM TabMUIBI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIUU
THOCYNb(aTa HaTpUs, OTIOKHB Ha ocu abcuucc koHneHtpamutoo NapS,Os, a Ha ocu opawHAT —
CKOpOCTb pEaKIUu.
Crenatb BBIBOJ] O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIUH THOCYJIb(haTa HaTPusl.
OIIK-3.2 Cnocoben MPUMEHSTh Ilepeuenv meopemuueckux 60npocos:
COOTBETCTBYIOIIHNI 1. OCHOBBI XMMHUYECKOHM TEPMOJMHAMHUKHU: CHUCTEMA, TEPMOJAMHAMUYECKHUE IapaMeTpPhI
(bU3MKO-MaTEMaTUYECKU  ammapar | CHCTeMBbI, (YHKIIUUA COCTOSIHUSI CUCTEMBI. [IepBbIii 3aKOH TEPMOIUHAMUKH.
npH TEOPETUIECKOM ul2. DHepreTuka XMuMUYECKUX ITPOLIECCOB.
IKCIIEPUMEHTATBHOM HCCIIEIOBAaHUH | 3. OHranbnus. 3akoH ['ecca U ciencTBUs U3 Hero.
B peleHnu 3ajay | 4. OHtponus. YpasHeHue bonbliMana. BTopoii u TpeTuii 3aKOHBI TEPMOIUHAMUKH.
HEPTOCOEPEIKECHUS S. Oneprus [ m60ca. HampaBieHus: XUMUYECKHX TIPOIECCOB.
6.

Xumunyeckast KnHeTuka. CKOpocTh XMMUUYECKOM peakLnu.
Cpenassisi M UCTUHHAsS CKOpOCTH peakiuu. Kunetnueckas kpupasl.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

7 CKopocCThb peakiii U METO/IbI €€ PeryIMpPOBAHHUS.
8. Bnustnue Temriepatypsl Ha CKOpocTh peakiuu. [Ipasuno Bant-I'odda.
9 DOHeprus akTUBALMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.
10. KaTtanuzaTopbl 1 KaTaIUTHYECKUE CUCTEMBI. | OMOT€HHBIN KaTaJIN3.
11. KaranuzaTopsl U KaTaquTUYECKUE CUCTEMBI. [ eTeporeHHblii Karanus.
12. Xumndeckoe paBHoBecue. KoHCTaHTa XMMUYECKOTO paBHOBECHSL.
13. Cwmenenne xumuyeckoro pasHosecus. [Ipunnun Jle [larenbe.
14. PactBopbl. CriocoObI BBIpaXKCHHSI KOHIIEHTPAIIUN PACTBOPOB.
15. PactBopb! a1ekTponuToB. CTeneHb ¥ KOHCTAHTA IEKTPOIUTUYECKON TUCCOLIUAIIUY.
3akoH pa3basienus OcTBaibaa.
16. Jucconumanus KUciaoT, OCHOBaHHM, conieil. AM(OTEepHBbIE JIEKTPOIUTHI.
17. PactBopumocTs. IIponsseneHue pacTBOpUMOCTH.
18. YcnoBue o0pa3oBaHUs U PACTBOPEHUSI OCA/IKOB.
19. Huccounanusa Boasl. MoHHOE npousBeaeHue Boasl. pH.
20. I'unponus coneil. CTeneHp U KOHCTaHTa TUPOIH3a.
21. Hucnepcusie cuctemsl. Kinaccudukamus. JlnodunsHbie n m1o(h0OHBIE KOJUTOUIL.
22. CTpoeHue KOJIOUIHBIX YaCTHII.
23. Koarynsuust KoJTOMaHBIX paCTBOPOB.
24. OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BEIIECTB.
Krnaccudukanusi OKMCIUTENEHO-BOCCTAHOBUTEIBHBIX PEAKITUH.
25. DneKTpoXxuMHu4ecKkue cucteMbl. 3akoHbl Dapajes. DIEeKTPOAHBIN MOTEHIIA.
26. lManpBarmveckwmii amement Jlanusmsa Axkoou.
27. DNEeKTPOXUMHUYECKUE CUCTEMBI: SJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 3nekTponsa.
28. DNeKTponan3. AHOJAHBIA U KaTOAHBIN MPOIECCHI TIPH DJIEKTPOIN3E PACTBOPOB.

ITpuMmeHeHne AIeKTpoIn3a.
29. Kopposus. Buasr koppozun. CriocoObI 3alIUTH METAJUIOB OT KOPPO3UH.

Ilpakmuueckue 3a0anus:

1. HamucaTh 5S1EKTpOHHBIE YpaBHEHHUS OJIEKTPOJHBIX MPOILECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3yromel peaknuu, BEIMUCIUTL DJ[C TrallbBAHMYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUN
MOHOB METAJJIOB PaBHBI: [AI3+]=O,001 MOJIB/I, [C02+]=0,1 MOJIB/I.

2. Hanmcath HOHHBIC W MOJICKYJISIPHBIC YpaBHEHHS peakiuid ruaposmsa coieit: KsPOy4, NaySOy,




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

ZnC|2.

3. 3aKOHYMTH YpaBHEHHs PEaKIIHii, HAKMCAB UX B MOJICKYJIIPHON M HOHHOM (hopMmax:
Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 n pactBopa ruapokcuaa kaiabius coaepxurcsa 478,8 r Ca(OH),. IlnotHocTs pactBopa 1,14
r/mn. Paccuuraiite: (Ca(OH)z); Cy; Cox; Cm; N(Ca(OH)2) m N (H20); T.

5. CocraBbTe ypaBHEHHS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil:

KoCr,07 + FeSO4 + H,SO4 — , KMnO4 + NapSO3 + HyO —.

6. HamucaTp »JI€KTpOHHBIC YPaBHEHHUS 3JIEKTPOJHBIX MPOIECCOB, YpaBHEHHE CyMMapHON
TOKOOOpa3yroei peakuuu, BeMUCIUTh JJIC rajbBaHMUECKOro 3JIEMEHTA, €ClIM KOHLEHTpaluu
MOHOB MeTauIoB paBHbl: [Mn?*]=0,01 mous/i, [Au**]=0,1 Moub/1.

7. 3aKOHUUTH YpaBHEHHs peaklMii, HaMCcaB UX B MOJIEKYJIIPHOM M HOHHOM (hopMmax:

NH;OH + HNO;3; —, Zn(OH); + NaOH—, AlIPO4 + Na,SO,4 —.

9. HamucaTrb 3JI€KTpOHHBIE YPAaBHEHUS 3JEKTPOJHBIX IPOLECCOB, YpaBHEHHE CyMMapHOU
TOKOOOpa3yroniei peakuuu, BeMUCIUTh JJIC raabBaHHUECKOTO DJIEMEHTA, €CJIM KOHIEHTpAIUU
HOHOB METAJJIOB PABHBI: [Zn2+]=0,01 moub/11, [Cu*]=1,0 Monb/m.

10. Cynbdar amromunus maccoit 36,4 v pactBopwiu B 100 T Boabl. [I10THOCTE TOTYydEeHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Coxs Crmi N(Al2(SO4)3) u N (H,0); T.

12. 3aKOHYUTH YpaBHEHHUS PEAKIMi, HAllMCaB UX B MOJIEKYJISIPHOM M MIOHHOM BHJIE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CIl + KOH —.

13. Onpenenute TEPMOAMHAMHYECKYIO BO3MOXKHOCTB NpoTekanus peakuuu CaOg + 2 Cyq) =
= CaC; (¢ + CO(r), AH; = 460 xI>x ipu cTaHAApTHBIX YCIOBHUAX. PaccuuraiiTe TeMnepaTypy Hadaa
peakiuu, ecaun  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaCy)= 70 Jx/Mons-K;
S(CO)=197 Ix/mons-K.

14. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN:
KMnO4 + NaNO», + H,SO,4 —, CI‘Q(SO4)3 + Br, + NaOH —.

15. Onpenenure TepMOANHAMHIECKYIO BO3MOXKHOCTB TTpoTekanus peakuu 2 Cly (i + 2 HO) =4
HCl + Oz 1y, AHy = 115,6 x/Ix nipu cTaHIapTHHIX yCIOBHSAX. Paccumraiite Temmeparypy Havaia
peakmun, ecaun S(Clp)=223 Jx/mons K; S(H,0)=189 [x/mons'K; S(HCH= 187]x/momnbK;
S(02)=205 Tx/monbK.

16. Hamucarp ypaBHEHHsI peakiiiii THApOIH3a B MosieKyisspHoM u noHHOM Buje: CrCls, NaNOs,
K2COs.

17. CocTtaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIN:
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KoCr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO, + HoO —.

18. I'omorenHas peakius nporekaeT no ypaBHeHuto H, oy + b ) = 2 Hly). Hauanpnas
KOHIIEHTpanus Bojopoaa 2,1 mousp/in, noma 1,5 monb/n. Bo CKONbKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bogoponaa?

19. B 640 M Boasl pactBopuin 160 1 xmopuna sxenesa (I1I). ImoTHOCTH MOTyd4eHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeCls); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpeznenure TEPMOJMHAMHUYECKYIO BO3MOMKHOCTb IpoTeKaHHus peakuun CS; () +3 Oyp)=
=CO; (y + 2 SO; (y, AH; = -1075 x/Ix mpu craHIapTHBIX yciaoBusiXx. Paccunraiite Temmeparypy
nauana peakuuu, eciu S(CS;)=151 [x/monb-K; S(02)=205 Tx/mons K; S(CO,2)= 213 JIx/Monb K;
S(S0,)=248 Jxx/monbK.

21. Peakuus unet no ypaBHeHuto: 2 Hy ) + Sy ) = 2 HyS(). Hauanpaas koHUEHTpanus Bogopoaa
2 momw/m, cepsl 1,5 Monb/n. OnpenenuTe BO CKOIBKO pa3 H3MEHHUTCS! CKOPOCTh PEaKIIMA K MOMEHTY,
Korna npopearupyet 0,7 Moib/1 Bogopoaa?

22. Omnpenenute TEPMOJMHAMUYECKYIO BO3MOKHOCTB IIPOTEKaHUs peakiuu 2 ZNS (o + 3 Oy =
=2 2n0 ) + 2 SO, (1, AH, = -890 x/I>x npu cTaHgapTHBIX yciaoBusxX. Paccuutaiite TemnepaTtypy
Havana peakiun, ecian S(ZnS)=58 Jx/moinb K; S(02)=205 Ix/mons K; S(ZnO)= 44 Ix/mons K;
S(S0,)=248 Jxx/moab-K.

23. HayanbHble KOHLEHTPAIMU UCXOIHBIX BelecTB B peakuuu: 2 SO, ) + Oy () = 2 SO3 () 6b111
passbI 1,8 Monb/n SO, 1 2,4 Moiab/n Oz. Bo ckoIbKO pa3 U3MEHUTCS] CKOPOCTh PEaKIMi K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?




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

[IpomexxyTouHast aTTecTanus MO AUCHUIUIMHE «XHUMHS» BKIIOYAET TEOPETUUYECKUE
BOIPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHS O0YUYAIOUIMMUCS 3HAHUN, U MPAKTUYECKUE
3aJlaHusl, BBISBJIAIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BIIAJCHUM, TPOBOAUTCS B hopMme
3ayeTa.

3aueT Mo JAaHHOW NUCHUIUIMHE MPOBOJUTCS B YCTHOM ¢opme mo OuieraMm, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Iloxazamenu u Kpumepuu oyeHUBaAHUA 3a4ema:

«3a4TEHO» - OOYYAIOIIMIICS EMOHCTPUPYET MOPOTOBEI YpOBEHb C(HOPMUPOBAHHOCTH
KOMIIETCHIIMM: B XOJE€ KOHTPOJIbHBIX MEPONPUSTHI JOMYCKAIOTCS OIIMOKH, MPOSIBISETCS
OTCYTCTBHE OTAEIbHBIX 3HAHUI, YMEHHI, HABBIKOB, 00YJaIOIINNCS UCTIBITHIBACT 3HAUNUTEIbHbBIC
3aTpyJHEHHs PU ONEPUPOBAHUY 3HAHUSAMHU M YMEHHUSIMH IPU X EPEHOCE Ha HOBBIC CUTYAIUH;

«He 32a4TeHO0» - 00yYaOIIMNCs HEe MOKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOM3BEICHUS
U 00bsICHeHHsI HH(OPMALIUY, HE MOXKET NTOKa3aTh MHTEIUIEKTyalbHbIE HABBIKH PEIICHUS TPOCTHIX
3azad.



