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3aB. kadeapoii H.JI. Menstauk
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3aB. kadenpoii H.JL MCH}IHI/IK




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

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

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

Jucunmmnaa XuMus BXOJUT B 00s3aTENbYI0 YacTh y4eOHOro ImjiaHa oOpa3oBaTeNbHOM
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
BEKTOPHOW anreOpbl, aHATUTUYECKOM TEOMETpUM M MaTeMaTHUYeCKOTO
aHajamsa

OIIK-1.4 Pemaer teopermueckue 3amaund B OOJACTH TEIMJIOTEXHUKH, THIPABIUKH,

TCHHOM&CCOO6MCHa, HCIIOJIb3YA (b}/H,Z[aMCHTaHBHBIC 3HaHUA




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO0m1ast Tpy10€MKOCTh UCIIUIUTMHBI COCTABIISET 2 3a4ETHBIX SAMHMIL /2 aKaJl. 4aCOB, B TOM YHCIIC:
— KOHTaKTHas pabora — 8,5 aka/1. 4acos:

— ayJIuTOpHasd — 8 aKaJ. 4aCoB,

— paeayautopHas — 0,5 akaj. 4acos;
— camocTosTeapHas padota — 59,6 akaz. 4acos;

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

<DopMa aTrrecTaluu - 3a4cT

AynutopHas s s
KOHTaKTHas paboTa E z Dopma TeKyIIero
Pasnen/ Tema 2 (B axaz. vacax) £ E[‘ Buz KOHTPOIA Kon
> S © | caMOCTOSATENbHOM | YCIIeBaEMOCTH U
JUCLUTUTAHBI N £ . | xomMneTeHK
25 paboTsl MIPOMEKYTOYHOM
Tlex. mab. | mpaxr. z'S aTTecTalyy
3aH. 3aH. | QO &
1.
CaMOCTOSITEIIbHOE
U3ydeHHe y4eOHOM Sammra OIlK-1.1,
M HAy4YHOU " OIIK-1.2,
1.1 Xummdeckas TepMOAMHAMUKA 9 JII/ITep}EliTprI' KOHTPOJIBHON OINK-1.3
’ ab0ThI o
- peleHue P OIlK-1.4
KOHTPOJIBHON
pabdoTsl
CaMOCTOSITEIIBHOE
M3y4eHHEe yueOHOH Samura OIIK-1.1,
M HAy4YHOU " OIIK-1.2,
1.2 Xummyeckasi KHHETHKA 10 JII/ITep}E,iTprI' KOHTPOJIBHOU OIK-1.3
’ a00TBI -
1 - pelieHue P OIIK-1.4
KOHTPOJIBHOM
paboThI
- oopmieHHE
oTyera o
71a00PaTOPHBIM
paborawm;
aluTa
i naGipI:lITopHoﬁ ONR-1.1,
CaMOCTOSTEIIFHOE OIIK-1.2,
1.3 PacTBOpBI 2 2 10,4 .| pabotel. 3amura
u3ydeHue yaeOHon . OIIK-1.3,
N KOHTPOJIBHOM
Y HAy9HOH paboTI OIIK-1.4
JIUTEPATYPHI; ’
- perieHne
KOHTPOJIbHOM
paboTHL.




CaMOCTOATCIbHOC

u3yucHHe y4eOHOH Samura OIIK-1.1,
U Hay4YHOH = . OIIK-1.2,
1.4 [TucniepcHbIE CUCTEMBI 10 KOHTPOJIBHOM
JUTEPATYPHI, AGOTEL OIIK-1.3,
- pelieHne p ’ OIIK-1.4
KOHTPOJIBHOMN
paboThl.
CaMOCTOSTEIILHOE
15 U3yUYCHHE yqe?mn Sammra OIIK-1.1,
U Hay4YHOH . OIIK-1.2,
OKHCIUTETHEHO-BOCCTAHOBUTEIHHBIE 10 ) KOHTPOJIBHOM
IPOLECCHI JINTEPaTYPHI, paboThi OIIK-1.3,
P - pelieHne ’ OIIK-1.4
KOHTPOJIBHOM
paboThl
- oopmiieHHE
OTYETA 10
71a00PaTOPHBIM
pabotam; Sammra
) J1a00paTOpHOI OIIK-1.1,
CaMOCTOSITEILHOE paTop OIIK-1.2,
1.6 DnexTpoXUMHYECKUE CUCTEMBI 10,2 .| pabotsl 3amura
u3yueHue y4eOHOH KOHTDOILHOG OIIK-1.3,
U Hay4HOUH a%orm OIIK-1.4
JIUTEPATyPHI, P
- pelieHHe
KOHTPOJIBHOMN
paboThI
HWroro no pazneny 59,6
Hroro 3a cemectp 59,6 3a4ET
Hroro no aucrumianae 59,6 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 IO3BOJIAET
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
(GbopMbI 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 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 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. UBanos, B. I'. OcuoBsl xumun: Yuebuuk / B.I'. UBanos, O.H. I'eBa. - Mocksa : KYPC: HUL]
NH®PA-M, 2014. - 560 c. ISBN 978-5-905554-40-7. - Tekct : osnekrpoHHbii. - URL:
https://znanium.com/catalog/product/421658 (mara oGpamienus: 05.02.2022). — Pexxum jpocryma: 1o
TIOJIITHICKE.

2. Komsima, JI. I'. Xumus : yge6noe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TVY, 2015. - 1 snekrpon. onr. guck (CD-ROM). - 3arn. ¢ turyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara obpamienus: 05.02.2022). - MakpooObeKT. - TeKCT : 3JeKTPOHHBIH. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensuuk, 3. P. Mymnuna, O. A. Mumypusa
; Marauroropckuii roc. texunueckud yH-T uMm. I'. M. HocoBa. - Maruuroropck : MI'TY um. I'. U.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kxpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mata oOpamenus:05.02.2022). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

2. Mensnuk, H. JI. lucnepcusie cuctemsi : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; MarHutoropckuii roc. rexunyeckuii yu-t um. I'. 1. Hocosa. - Marauroropek : MI'TVY um.
I WM. HocoBa, 2019. - 1 CD-ROM. - 3arm. c¢ tutyn. odkpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mata oOpamenus: 05.02.2022). - MakpooObeKT. - TEKCT : IIEKTPOHHBIN. -
Caenenus noctynssl Takoke Ha CD-ROM.

3. Komsama, JI. I'. OxuciuTenbHO-BOCCTAaHOBUTENBbHBIE peakuud. OCHOBBI DIIEKTPOXUMHUH '
yuebnoe nmocobue / JI. T'. Konsina, 3. P. Mymiuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ui.,
TalJI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad’7name 1147 .pdf&show=dcatalogues/1/1121163/1
147.pdf&view=true (mara oOpamenus: 05.02.2022). - MakpooObekT. - TeKCT : BIEKTPOHHBIH. -
NMeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumunyeckas kuHeTHKa. COCTOSIHME XMMHUYECKOIO PaBHOBECHS :
npaktukyM / O. A. Mumypuna, 3. P. Mymiuna, O. B. EpioBa ; MarHUTOropckuii roc. TeXHHYECKHUIA
yH-T uM. ['. U. HocoBa. - Marautoropck : MI'TY um. I'. K. Hocosa, 2019. - 1 CD-ROM. - 3arm. ¢
TUTYJL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenus: 05.02.2022. - MakpooObekT. - TekcT : PIEKTPOHHBIH. -
Ceenenus noctynasl Takke Ha CD-ROM.

5. Koposun, H.B. Ob6mas xumus: yued. Ans TeXHUUYECKMX HampaB. U cren. By3oB /H.B.
KopoBun —9-¢ u3zg., mepepad.- M.: Beicmr. mik., 2007.- 557 ¢.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEACTBEHHBIN.

6. Kpatkwii cnpaBouHuk Qusnko-xuMuveckux BenuunH / coct.. H. M. Bapon, A. M.
ITonomapeBa, A. A. Pasuens, 3. H. Tumodeesa; nox pen. A. A. PaBnens, A. M. [lonomapesoii. - 10-e
u3., ucnp. u jom. - CII6. : MBan ®enopos, 2003. - 238 c. : wr. - ISBN 5-8194-0071-2. - Tekcr:
HEIOCPEACTBCHHBIMN.

7. VI3BecTus BhICIIMX Yy4E€OHBIX 3aBeIeHUI. XUMHUS U XUMHUYECKasi TEXHOJIOTHS:



https://znanium.com/catalog/product/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
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https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
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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. TeXHU4ECKHI yH-T
uMm. I'. Y. HocoBa. — Marauroropck : MI'TY mm. I'. 1. Hocoma, 2020. — 41 c. — Tekcr :
HEINOCPEACTBEHHBIN.

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 o0ecnieuenne u UuTepHeT-pecypceoli:

IIporpammHoe o0ecniedeHue

HaumenoBanue o
oo Ne norosopa CpoK JIeHCTBYSI JINIICH3UH
MS Office 2007 |y, 135 1 17.09.2007 GeccpodHo
Professional
7Zip CcBOOOTHO 06eccpouHO
FAR Manager |cBo60o1HO 0eccpouHO
Bpayszep Yandex [cBo6oaHO 0EeCCPOYHO

IIpodeccnonanbubie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanue xypca Cchuika

DnexTpoHHbIE pecypchl Oubnuoreku MITY
uM. ['.11. HocoBa
Poccuiickas T'ocymapcTBeHHass OuOnIMoTEKa.
Karayioru
@denepalibHOE TOCYIAPCTBEHHOE OIOKETHOE
yupexxnenne  «®enepanpubiii  mucruryr|URL: http://wwwl.fips.ru/
ITPOMBIIIIICHHON COOCTBEHHOCTH
Nudopmanmonnas cucrema - EguHoe OKHO
JIOCTYIIa K HFHPOPMAIIMOHHBIM pecypcam
ITouckoBass cucrema Axagemus Google
(Google Scholar)
Hanumonanbuas
undopmanronno-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii HHAGKC HAYYHOT'O IMTHPOBAHUS
OnexTpoHHas 0a3a MEPUOAMYECKUX W3JIaHUI
East View Information Services, OOO

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecnedeHne TUCIUTITHHBI (MOLYJIs1)

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

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

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

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

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 0OecTieueHue JUCHUIUINHBI BKITFOUAET:

YyeOHble ayIUTOpPUM s NPOBEAEHUS 3aHATUH JeKIHoHHoro tuma. OcHalleHue:
MynpTuMeANIHbBIE CPEICTBA XPaHEHUS, IEpeau U NPeCTaBIeHUs HHPOPMAaLIUH.

VYyeOHble ayIuTOPUM S TNPOBEJACHHUA  JIa0OpPATOPHBIX  3aHATUH, TPYMIOBBIX U
VHJMBHUIYAJIbHBIX KOHCYJIbTAllMM, TEKYIIErO0 KOHTPOJISA U MPOMEXKYTOUHOU arTecTanuu. OcHaleHue:
Oo6opynoBaHue AJs BBIIOJHEHUS J1a00paTOpHBIX paboT, XMMUYECKas Mocya, peakTuBbl, HarnsaHsie
MaTCpHraJbl: Ta6J'II/II_[I)I, CXEMBI, IINIaKaThI.

[Tomemmenust ansi camocTosTeNbHOW paboThl oOyuaronxcs. OcHamienue: IlepcoHanbHble
kommbioTepel ¢ maketom MS Office, Bbixomom B MHTEpHET W C JOCTYIIOM B DIIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[TomenieHust A1t XpaHEHUST U MPOPIIAKTHIECKOTO OOCITYXKHBaHHUS YI€OHOTO 000pYIOBaHUS.
OcHamienue: Crennaxu, ceiidsl g XpaHeHus: yueOHOro o0opyaoBaHust. IHCTpyMEHTHI A1 peMOHTa
71a00paTOpHOro 000PYIOBAHMS.
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puiaoxenne 1
6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSTEeIbHOI Pad0oThI 00y4al0IMXCH

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
IIPOUCXOJUT KakK BO BpPEMs JIaDOpAaTOPHBIX 3aHATUM, TaK U Ha IJIAHOBBIX KOHCYJIbTALUAX, U Ha
BHEAyIUTOPHYIO, IPOUCXOISIIYI0 BO BPEMS IMOATOTOBKH 00YYaIOIIMMUCS OTYETOB 10 J1JAOOPaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS] IOMAITHUX 3aaHU.

AynuTopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCs IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUSA M0 KaXKJIOMY Pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUAIOT TEOPETUYECKUE U IPAKTUUECKUE
3aJjaHus, OTBETHl Ha KOTOpBIE TPEOYIOT TIIyOOKOr0 IMOHMMAHHUS HM3Y4YEHHOTOo MaTepuana. TecTbl
MIOCTPOEHBI €IMHOOOPA3HO: K Ka)XXAOMY BOIPOCY Mpeljiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH HJIM HECKOJIbKO MpaBUJIbHBIX. OOpaboTKa pe3yiabTaTOB OCYIIECTBISIETCS IyTEM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO 0aJIOB B Kak0i Teme Kypca — 10.

Bapl/laHTbI TeMaTHYeCKHUX TeCTOBBIX 3aJaHui IJ19 TEKYHIEro KOHTPOJIsA

XumMuueckasi TepMOIHHAMHKA
B Tecrax mo teme «XuMHYECKas TEPMOJANHAMHKAY: IIEPBBIE IIECTh 3aJaHUil OLCHUBAIOTCS B
0,5 6amra, cegpbMoe — B 1 6aiI, a BOCEMOE, IEBITOE U IECITOE 3a0aHusa — B 2 Oauia.

Tecr Ne 1

1. Ilpu paccMOTpEeHUH XUMUYECKON PEAKIUH cuUcCmemMa O3HAYaeT:
a) HUCXOJHBIC PeareHThI
0) MPOAYKTHl XUMUYECKOW peaKuu
B) PEaKIMOHHBIN COCYT
I) HCXOIHBIE PEareHThl U MPOAYKTHl PEaKIIuu
2. Ilepsblil 3aK0H (MepBOE HAYaJI0) TEPMOIMHAMUKHN MAaTEMAaTHUYECKU 3alIUCBIBACTCS TaK:
a) PV =vuRT B) K = Agp (- EA/ RT)
6) K=R/Nj r) AU= Q-W
3. B sk30oTepMuveckoil peaxium:
a) PHTAJIBINS PEaKIIMOHHON crucTeMbl nossiaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareicH (Q< 0)
B) SHTAJIBIUS PEeaKIMOHHON crucTeMbl yMeHbInaeTcs (AH< 0)
T') AaBIICHHE PEAKIIMOHHOIN CHCTEMBI MOBBIIIACTCS
4. CraHgapTHbIE TEIUIOBbIE AP PEKTH NPUHATO 0003HAYATE!

a) AUcr B) Q 1013
6) AHozgg P) AHct
5. Kakue u3 npuBeIeHHBIX PEaKIHUH SBISIOTCS SHAOTEPMUYECKUMU?
a) 1/2 Np+ 3/2 H,=NH3 , AH = — 46 K]I»x/mMomb
0) H,+4/20,=H,0, AH = -242 K]JI»/Mo01b
B) /2 N2+ 1/2 0,=NO , AH =90 K]I>x/momb
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I>x/momb

6. Kakasg u3 HanmMcaHHBIX HMXKE PEAaKIMH OTBEYaeT TEeIuloTe oOpa3oBaHMs okcuja azota ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2N,+0=NO B) 1/2N2+1/2 0, =NO
6) N+ 1/20,=NO r) NH;+ 520, =2NO +3H,0
7. Tlpu BoccranoBienuu 16r okcuga menu( || ) mo peakuuu :
CUuO () + C (rpagur) = CU (¢ + CO (1), morsotmsock 22 /I TEmIoThI.
OuTanenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735



8. Husa peakmum  NiO ) + C (pagum = Ni @ + CO (. Onpenenure BO3MOXKHOE HAIPABICHUE
CaMOIIPOU3BOJILHOTO TEUEHHS PEAKLIMY IIPU CTAaHAAPTHBIX YCIOBUAX U IpH TeMieparype 627°C.

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

B otBere ykaxkwure 3HaueHUs sHepruum ['mOOca mpu cTaHAAPTHBIX YCIOBUSX,

627°Cu TeMieparypy Hadyajia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTPONUS PHU Pa3TI0KEHUN KapOoHaTa KaJIbIHs?
a) yBeIMYMBaETCS B) HE YMEHbIIIAeTCs
0) yMeHbIIaeTcs T') HE 3HAI0
10. JTannas peakius:
2KC103 (TB) —2KCl (TB)+302 (r) AH<O
MO3KET CaMOIIPOU3BOJIBHO NMPOTEKATh
a) B MPSIMOM HaIpaBJIeHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

IIpY TeMIEepaType

B Tecrax mo reMe «XHUMHYECKask KHHETHKA»: TIEPBOE, BTOPOE, TPEThE, YETBEPTOE H MATOC 3aIaHuUs
ouenusarorcda B 0,5 6aia; mecroe, ceAbMOE, BOCBbMOE, IEBSITOE U JecsiToe — B 1 Oaiu1, a oAuHHAAIaToe

—B 2,5 Oamna.

Tect Ne 1

1. Pazgen XHUMUU, H3y‘IaIOHlHﬁ CKOPOCTHU U MEXAaHNU3MbI XUMHUYCCKUX peaKHHfI, Ha3bIBACTCsA

a) XMMHAYecKast TepPMOIHHAMHKA

0) TEpPMOXUMHS

B) XUMHYECKas KHHETHKA

2. CkopoCTb XMMHUYECKOH peaKiyu — 3TO ...

a) BpeMsi, 32 KOTOPOE MOJHOCTBIO PACXOIYETCsI OJTHO U3 UCXOIHBIX BEIECTB

6) N3MCHCHHUEC KOJIMYCCTBA BCUICCTBA PCATCHTOB (I/IJ'II/I HpO,Z[YKTOB) pc€akunu B CIUHHUIY BpCMCHU B

enuHNIle 0o0BeMa

B) KOJINYECTBO BEUIECTBA POIYKTOB PEAKLIMN K MOMEHTY OKOHYaHMsI peaKkLuu
3. B kakux eJMHHUIIAX BBIPAKAETCS CKOPOCTh XUMUYIECKOH peakiuu?

a) MOIb 1 ¢

0) Oe3pa3zmepHas BETMYMHA

B) MOJIb" C

4. Ot kakux (pakTOpPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKIuii?

a) OT IPUPOJIBI PearupyroINX BEIIECTB

0) OT TeMnepaTypsl

B) OT 0ObeMa peakIIMOHHOTO cocy/a

5. CocTtossHME  XUMHYECKOTO  pPAaBHOBECHS  OOpAaTHMBIX  IPOIIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIICHTPAIUSIMH MPOIYKTOB peaKuu

0) PHeprueil akTUBU3AIUN

B) KOHCTAHTON PaBHOBECHS

6. Kak 3anmuceiBaeTcs BhIpakeHUE I CKOPOCTU PEAKLIUU

4 NO o T 6H,O0=4 NH3(r) +5 Oz(r)

KOJIMYECTBCHHO



a) V = k[NO]*[H,0] 6) V = k[NH;3][O,] B) V = k[NO]*[H.0]°

7. Kak 3anuiercs BeIpaKeHUe 7151 KOHCTaHThI paBHOBecus peakuuu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B]*
6) Ky = [C][D]/ [A][B]
») Kp = [A][B] */ [C][D]

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

ayl g -
4
0)2 2
v
B) 3 i
’/ 1 3
— A\

v

XOJI pEaKINK

9. YT0 MOXHO CKa3aTh O peaKIiK, N300paKCHHOI Ha [uarpaMmme K Borpocy 8?
a) 9K30TEepMHUYECKasl pPEaKIIHs
0) SHIOTEepMHUYECKAs PEaKITUs
B) pEaKIs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBuomecue peaknun Fe 30 4+ 4CO = 3Fe + 4CO;,, AH>0
CMEIIAaeTCs BICBO.
a) IPU IOHMW)KCHUH TeMIIepaTypbl
0) IIpH MOBBIMICHUHU TEMITCPATYPhI
B) IIPH MOBBIIICHUY JIaBJICHUS
11. Jinsa peakuuu Cyy + 2 H 5 ) = CH 4 () Ipu HexoTOpO# TeMmepaType KOHCTaHTa PaBHOBECHs
paBHa 0,8. PaBHOBecHas KOHIIEHTpallus BOAOpoAa paBHa 1,2 Monb/n. Beraucnure HCXOAHYIO
KOHIICHTPALIMIO BOJIOPO/IA.
a) 1,2
0) 3.5
B) 5,0

PacTBOpbI

B Tecrax mo Teme «PacTBOphI»: MepBOe 3agaHHMe OICHMBaeTcsl B | Oayur; BTOpOE, TPEThE,
4eTBEPTOE, MIATOE U MIECTOE 3aaHus - B 1,5 O6asia; ceapmMoe, BOCBMOE, IEBATOE U JIECATOE — B
0,5 6amna.

Tect Nel

1. nst ypaBuenus peaxiuu Cu SO4 + KOH —... cokpaliieHHOE MHOHHOE YpaBHEHUE 3alUIIeTCsl B BUJIE
1) 2K*+ S04 = K,SO4
2) Cu* + S0, +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO,+ 20H™ = Cu(OH)z{ + SO,
4) Cu**+20H = Cu(OH)
2. Macca (B r) xnopuna 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 pactBopa HCIO, paBHO
1 2)2 3)11 4) 13

4. Ins monmasyienust ruapoiusa xiaopuaa xpoma (I1I) cnengyer
1) 106aBHUTbH COJSHYIO KUCIIOTY
2) 100aBHTH MICIOYb
3) pa30aBHUTH paCTBOP BOAOK



4) TMOBBICUTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpe, MPUTOTOBJICHHBIM W3 TUAPOCYIb(paTa Kalbllds U BOIBI, CyMMa
KO3 PHUIIMEHTOB B YPaBHECHUU HEOOPATUMOM JMCCOIMUAIIH PACTBOPEHHOTO BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PacrBopumocTs Okcanara cepebpa pasra 3,27-107° 1/ 100r H,O. Omnpenenute mpoM3BeIcHHE
pactBopumoct AgyC,04
1) 510" 2)1,16:10°*  3)10,7.10° 4)2,31-10°°
7. MaccoBast 103151 pAaCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE
1) macchl BemecTBa K Macce BOJIbI
2) KOJMYECTBA BEUIECTBA K 00BHEMY BOJIBI
3) Macchl BelecTBa K Macce pacTBopa
4) KOJIMYECTBa BelIeCTBA K 00BEMY pacTBOpa
8. K cnmaObIM 351eKTpoarTaM OTHOCUTCH ...
1) ruapoKCUa aMMOHUS
2) TUAPOKCHU Kaus
3) xJIOpUa KaabIHs
4) MapraioBas KHCJI0Ta
9. U3BeCcTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT UMETh INEIOYHYIO HIIM KHCIYIO Cpeny.
[IprunHO# 3TOrO SABIAETCS ...
1) snekrponus cosuei
2) AUCTPONOPIIMOHUPOBAHUE COJICH
3) ruapaTupoBaHHUE COJICH
4) ruapoaus conei
10.3na4yenne PH uncroit Bosbt ipu 25°C cocrasisieT
N1 2) 7 3)0 4) 10
Marnurtoropckuii Texuudeckuii yausepceuret um. [.J1.Hocosa

I[I/ICHepCHbIe CHUCTEMBbI

B tecrax mo teme «I[I/ICHGPCHHC CUCTCMbBID»:. IICPBOC, BTOPOC, TPETHEC M YCTBCPTOC 3aJaHUA
OIICHUBAIKOTCS B 1 6ann; IATOC M IICCTOC 3alaHus - B 3 Oaina.

Tect Nel

1.  VYkaxwure pazMepbl YaCTUIl KOJUIOUIHBIX CHCTEM
1) wmenbie 1 HM
2)  Gomabire 100 HM
3) ot 1um g0 100 am
2. Kakme wHOHBI CMOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEHOT
MOJIOKUTENBHBIN 3apsan?
1)  kaTHOHBI
2)  aHUOHBI
3)  mosspHBIE MOJICKYII
3. Jlnsg KaKoro 3JeKTPOJUTA MOPOT KOATyJISAIUH KOJUIOM/IA C MOJOKUTEIHHO 3apsyKEHHOM YacTHIIeH
JIOJDKEH ObITh HAMMEHBIIIM?
1)  xuopun Kanus
2)  cynbdar Kanus
3) oprodocdar kanus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”
KaKOH JIEKTPOJIUT UTPAET POJIh HOHHOTO cTabuan3aropa?
1)  xmopun xene3a (111)
2) Bom;a
3)  rUApOKCHI Kaus



[Tpu B3zammopeiictBur 20 ma 0,001H wutpara cBurama (1) ¢ 10 ma 0,02H cynbdara xamus
obpa3yercs 30116 cynbdara cunma (I1). K kakomy amekTpomy J0MKHBI IepeMeaTbcss YaCTHIIBI
JTUCTIEPCHOM (a3bl MpH IEKTpoIH3e?

1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PAaBHOBECHS

2) K Karomy

3) kaHomy

B nBe k01061 HanmuTO 1o 50 Mt 307151 THAPOKCHAa xelne3a. [1jis Toro 4Toobl BbI3BaTh KOATYIISILIHIO
3011 TOTPeOOBANIOCH J00aBHUTH: B nepByto — 5,3 M 1H pacTBopa xmopuaa kanus; B Apyryto — 18,7
M 0,001H pactBopa docdara HaTpus. BeraucauTe mopor Koaryasiui Kaxaoro dJIEKTPOJIHTA.

OKHCIAUTEITbHO-BOCCTAHOBUTEIbHBIE MpouecChl

B tecrax nmo teme «OKHMCIUTETHLHO-BOCCTAHOBUTEIIbHBIE MPOILIECCHI»: MEPBOE, BTOPOE, TPETHE,

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

Tecr Ne 1

1. OxucauTENh — 3TO aTOM, MOJIEKYJIa WJIKM UOH, KOTOPBIH ...

\9)

(98]

o0

\O

1) yBeaMYMBAaeT CBOKO CTEICHb OKHCICHHS
2) TPUHHUMACT 3JICKTPOHBI
3) oTmaer CBOM ANIEKTPOHbBI
. IIponecc BOCCTaHOBIIEHUA UMEET MECTO B Cllydae, KOrja ...
1) HeiTpanbHBIC aTOMBI IIPEBPALIAIOTCS B [IOJ0KUTEIbHO-3aPSKCHHBIC HOHBI
2) TOJIOKUTEIbHBIN 3apsi]] HIOHA YMCHBIIIASTCS
3) OTpHLATENBHbIH 3apsi/1 HOHA YBEIHMYHBACTCSI
. I3 mpencraBineHHbIX HUXKe peakunii kK OBP nucnponopuinoHupoBaHUsS NPUHAIIIEHKHUT ...
1) S+ 2HNO;3 = H,SO, + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS

. K BoccTaHOBHTEIISIM OTHOCSTCH ...

1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJLIBI
3)  2JEeMEHTbI, HAXOASAIINECs B CPEIHEH YacTH MEPHOIUUSCKON CHCTEMbI

. CTeneHn OKHUCIICHHS KUCIIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUIE BOJOPO/Ia COOTBETCTBEHHO PABHHI ...

1) a)-2;6)-2
2) a)—-2;06)+2
3) a)-2;0)-1

. [lepmanranat kanus B OBP, npoTekaromux B KUCION cpeaie, BOCCTAHABIUBAETCS JI0 ...

1)  xaruona Mn?*
2)  Manrasar-nona MnO;%
3)  okcuaa mapranmna (1) MnO

. B peaknuu, mporekaromieii mo cxeme Cr,S; + KNO; > K,CrO4 + K;SO4 + NO okucienuro

MIOJIBEPTAIOTCS CIICTYIOIIUE HIIEMEHTHI ...
1) asorucepa

2)  cepau XpoMm

3)  XpoM u a30T

. Cymma k03(ppu1IMeHTOB B peakiuu, MpUBEeHHOH B Bonpoce Ne 7 paBHa ...

1) 26 2) 18 3) 35

. Cymma ko3 dunuenton B peakiiun KMnOy4 + HClyopy = ... paBHa

1) 30 2) 26 3) 35



3J1eKTp0ngnqec1cne CHCTEMBI

B tecrax mo teme «DIEKTPOXUMUYECKUE CUCTEMBI»: TIEPBOE, BTOPOE U MATOE 3aIaHUS
OIICHUBAIOTCS B 1 Oajur; TpeThe M YeTBepTOE 3a1anus— B 1,5 Gania; mecroe u ceapMoe — B 2 Oaa.

Tect Nel
1. DaexTpoIHBINA MOTEHIIMAT OPEACISIOT 110 YPABHEHHIO ...
1) Hepucra
2) MenneneeBa-Kamneiipona
3) Boabimana
4) Appenuyca
2. Paccuuraiite DJIC ramsBanudeckoro snementa MQIMgSO,||CuSO,Cu mpu cranmapTHBIX
YCIIOBHUSX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue mpoaykTel 00pa3yroTcs Ha KaToJIe IIPH JICKTPOJIM3E pacTBOpa HATpaTa cepedpa?
1) Bomopon
2) cepebpo
3) aszoTHas KUCIIOTa
4) KHCIOpOJ
4. VYxaxuTe CyMMY KOX(P(PHUIMEHTOB B ypPaBHEHHH dJICKTPOJIM3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas ¥3 TpHBENCHHBIX  OKHCIMTEIFHO-BOCCTAHOBUTENIBHBIX  PEAKIHMHA  MPOTEKaeT
CaMOMPOM3BOJILHO B MPSMOM HarpaBiIeHUH?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+ Cu —...
6. Bprumcimre Maccy NHMHKA, TOJYYEHHOTO TIPH DSJIEKTPONU3e Cyib(ara IMHKA, KOTOPBINA
npoBoAwin B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10™*
2) 0,05
3) 0,013
4) 6,7-10°
7. TlpuBemuTe CXEMBI DIIEKTPOAHBIX MPOIECCOB W MOJEKYISIPHOEC YpaBHEHHE pEaKIuH,
NPOTEKAIOMIEH TPU DIEKTPOXMMHUYECKOH KOpPpO3WH raibBaHomapbl Zn|Mg B CEepHOKHCION
cpene. B oTBere ykaxkute cyMMy K03 PHUIIMEHTOB B MOJIEKYJISPHOM YPaBHEHUU.
1) 6
2) 5
3) 4
4) 8

BueaynutopHas camocrosiTenbHas paboTa o0y4yarolmmxcs OCYIIECTBISETCS B BHE M3Yy4EHUS
JUTEpaTyphl IO COOTBETCTBYIOLIEMY pa3zeny C MpopaboTKoi MaTepuana; opOpMIICHUS OTYETOB I10
71a00paTOPHBIM padOTaM U BBINOJHEHUS JOMAITHUX 3a/IlaHUM.



BapuaHThl TeMaTHYeCKUX TOMANTHUX 32JaHUI IJIsl BHEAYIUTOPHOI CaMOCTOSITEIbHOM PadoThI
CTYAEHTOB MO0 TeMaM

Jlomamuee 3aganue Ne 1
1o TeMe «XHMHUYeCKasi TePMOAHUHAMHUKA»

B momariHeM 3aaHuu 1Mo TeMe «XHUMHUYECKas TEPMOJAMHAMKKA»: IepBast 3a7ada OILIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6aya; Tpeths — B 1 6a.

3amaga Nel

Jisa peakunn CHy o + COy ) = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOTIPOM3BOJILHOTO TEUCHHS PEaKIHH IIPH CTAHAAPTHBIX YCI0BUsX 1 mpi  Temmeparype T = 927 °C,
€CITH TETIOBOM A(PPEKT peakuu A0 3aJaHHON TeMIepaTypbl HE U3MEHHUTCS. YKaXHUTE: a) BBIIEIACTCS
WIA TIOTJIOUIAETCS SHEpPIrus B XOJA€ peakuuu; 0) NpUYMHY HAWJEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccuuraiiTe TeMiiepaTypy Hadasna peaKkyH.

3amaga Ne2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyO(ry = Ca(OH);z () + C2H, (1), HONB3ysCH
CTaHJAPTHBIMHU TEIUIOTAMU 00pa30BaHMs pearupyromux BemmecTB. CKOIbKO TEIIOTHI BBIIEIUTCS WU
MOTJIOTHTCS TIpu oOpazoBanuu 2,24 1 CoH,?

3azmaga Ne3

[To TepMOXUMHYECKUM YpaBHEHHSIM PACCUUTANTE TEIUIOBOU APPEKT peaKIiu:
Hyy + COz)=CO iy + Ha Ory. TepmoxuMuueckue ypaBHEHHS:

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

6)2 CO @ T O, o= 2 COy (™) AH =-566,2 k]Ix.

Jlomamnee 3aganue No 2
o TeMe « XUMHYECKAsA KHHETHKA)

B nmomamnem 3amanuu no teme «XUMHYECKas KMHETHKa»: NepBas 3ajaya oleHuBaercsa B 1,5
0amna; Bropast — B 0,5 Ganna; TpeThbs, 4eTBepTas u naras — B 1 6am.

3amaya Nel

Peaknusa nporekaer no ypasHenuto: O; y +2 CO (y = 2 CO; (. HavanbHele xoHIEHTpanyn
pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckonabko pa3 U3MEHHUTCS
CKOpOCTh MpsMoOn peakiuu, korjaa mnpopearupyet 30% CO? Bo CkonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOM ¥ 00paTHOM peakiuu, €CIu YBEeJIHUUUTh JaBlIEHHE B CHCTEMeE B JBa paza?

3amaga Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILIECTBA BCTYNAET B peakuuio 3a 20MHH.
PaccuunraiiTe Bpemsi, mpu KOTOPOM 3TO Ke KOJMYECTBO BEIIECTBA BCTYITUT B PEAKITHIO TIPU TEMIIEpAType
200 °C, eciu TEMIEPATYPHBIH KOOPPUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo cKoJIbKO pa3 U3MEHUTCS
MIPU ATOM CKOPOCTh pPeaKiuu?

3amaua Ne3

HaiinuTe HavaibHBIE KOHIIEHTPAIIUN UCXOJIHBIX BEIIECTB U KOHCTAHTY PABHOBECHS PEAKIINH:
Fe (n + H2O () = FeO () + Hy (1), €cnmu paBHOBECHBIE KOHIIEHTPALUU PEATUPYIOIIUX BELIECTB PABHBIL:
[H20]=0,3momp/1, [Hz] = 0,4 Moas/m1.

3amaua Ned

Jia peakumonnou cucremel: CO ) + HO () = CO2 (y + Hj (7 HavanbHbIE KOHIIEHTpAaLUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monw/n. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.

3amaua NeS

Bripasurte yepe3 KOHLIEHTPALMK PEareHTOB KOHCTAHThI PAaBHOBECHS CIIEIYIOUINX PEaKIHii:

N2(r) +3 H2(r) =2 NH3(1—)’ AH = -92,2 KI[)K;
COz(r) +C (= 2 CO(F), AH = +160,5 x/Ix;
CO(F) + Hzo(r) =CO, o T Hop, AH =-41,1 k]I x.



VYKakuTe HanpaBJieHUE CMEIIEHUS XUMUYECKOTO0 PAaBHOBECHS ATUX PEaKIUii: a) IpU MOHMKEHUU
TEMIIEPATyphl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIINICHWU NaBICHUS, €CIM TeMIeparypa
MOCTOSIHHA.

Jlomamnee 3aganue Ne 3
no reme «PactBopbn»

B nomamnem 3amanum no teme «PacTBopel»: mepBas, BTOpas, TpeTbid W IMATas 3aJaud
ornieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3amaua Nel

B xakom o6beMe BojbI cieayet pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa
onoBa (Il) ¢ mmotHOCTRIO P = 1,405 r/MN?

PaccuuraiiTe: a) MaccoByl JOJIO0 BeIIECTBA B pacTBOpe; 0) MOJSPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTh; ') THUTP; 1) MOJIbHYIO JIOJIIO0 BEIIECTBA B PACTBOPE.

3amaua Ne2

3aKOHYUTE MOJICKYJSIPHbIE M HAMUIIUTE COKPAICHHbIE WOHHBIE YpPAaBHEHHUS peaKluid
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO4 —

Sb(OH); + NaOH —

3amaga Ne3

CocTaBbTe 10 JABa MOJIEKYJISPHBIX YPABHEHUS PEaKUUi K CIEIYIOIIUM HOHHBIM:

Ba®* + CrOs~ — BaCrOy;

NH,;" + OH — NH4OH;

ZnS + 2H"— Zn** +H,S

3agaua Ne4d

Berancnure pH 0,05M pactBopa cepHON KUCITIOTHI.

3agauda Ne5

Kakue u3 cnenyrommx coneir moaseprarotcs ruaponusy: NaySiOs. Cu(NOs),. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIPHbIE YPaBHEHHUS THIpPOJIM3a COOTBETCTBYMOIUX coned. Kakoe 3nauenue pH (<
WIH> 7) UMEIOT PacTBOPHI ATUX COJIEH?

3agauda Neb6

Haiinure npomssenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T aToro
COETMHEHUSI.

Jlomaninee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IIPOLECCHI»

B nomamaem 3amanuu o teMe «OKHCITUTENbHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: TepBasi 3a1a4a
orieHuBaeTcs B 1,5 Gama; BTopas — B 2,5 6anna; Tpetbs — B 1 Oai.

3amaga Nel

[Tonbepure k03(pPULIMEHTHI B ypaBHEHHMAX OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX pPEaKLHUH.
VYKakuTe THI KaXKI0U PEAKIIH.

Paccunraiite SIEKTPOABMKYIIYI0 CUIY W OIPEACIUTE HAIpaBICHUE CaMOIPOU3BOJIBHOIO
IPOTEKaHWA  MEPBOM  PEAKUUU  TNPU  CTAaHAAPTHBIX  YCJIOBUAX,  MCIONb3yd  3HAYCHUSA
OKHUCIIUTENBHO-BOCCTAHOBUTEIIBHBIX IIOTEHIIUAJIOB!

HI + HsPO, — J, + H3PO3; + H,O

HNO, — HNO3; + NO + H,0



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

NH;ReO, +H, — Re + NH; + H,0

KBrO —- 0O, + KBr

3ajgaga Ne2

CocTaBbTe YpaBHCHHS OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

KMnO; + NaNO, + H,O0—

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S;,03+ NaOH —

Bi,O; + C —

Mg + HNO3 pae) —

3ajgaua Ne3

Hanbl 1Be okucnutenbHo-BocctaHoBuTenbHble mapbl: KNO,;, KNOjz; u Pb(NOg3),;, PbO..
[Tonb3ysick TaOnuiel CTAaHAAPTHBIX OKHUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX TOTEHIIMAIOB, COCTABHTE
ypaBHEHHE BO3MOXHOH peaknuu B ykazanHou cpeae (HNOs). Paccuumraiite 3HaueHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

Jlomainee 3aganue Ne 5
1o TeMe «JIEeKTPOXMMUYECKHE CHCTEMbI»

B nomantneMm 3agaHuu 1o TemMe «JIEKTPOXUMUYECKHE CUCTEMbI»: TIepBas 3aja4a OllCHUBACTCS B
1 6amr; BTOopas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3amaya Nel
CocTaBbTe DIIGKTPOHHO-MOHHBIE YypaBHEHHUS OJJIEKTPOAHBIX TPOIECCOB U  MOJEKYISIpPHOE

yYpaBHEHHE TOKOOOpa3yIoIIel peakiyy, MpOoTeKaroulei mnpu paboTe TrallbBaHUYECKOTO JIIEMEHTa
Co/Co(NO3), // AI(NO3)s/Al. Paccumraiite DJIC (E) raibpBaHHMYECKOTO 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSX.

[TpuHSIB MOTEHIIMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlIa B KATOJHOM pacTBope, pu KoTopoii D/]C ranbBaHUYECKOT0 21€MEHTa YMEHBIIUTCS
Ha 0,02B.

3amaga Ne2

[IpuBenuTe cxeMbl DJCKTPOAHBIX TPOIECCOB M  MOJEKYISpPHBIE YPaBHEHUS PEaKIIHid,
MPOTEKAIOIINX TPU IEKTPOXUMHUYECKOH Koppo3uu ranbpBaHonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQKHOM BO3/yXe€.

Onpenenure yObUTh MAacchl aHOa MPU KOPPO3UH B KUCTOW cpere 3a 20 MUH, €CIM CKOPOCTh
Koppo3uu coctaBuia 0,01 r/y.

3amagya Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YpPaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (aHOJI HWHEPTHBIA) U
MOJICKYJISIPHOE YPaBHEHHE PEAKIINH, IIPOUCXOISIIECH MTPH IIEKTPOITH3E:

a) pacrutaBa NaOH;

0) pactBopa CoSOy,

Boeruncnute (akTuueckoe KOMMYECTBO METallla, MOJTYYEHHOTO Ha KaTOJe TMPH JIIEKTPOIIN3e
Co(NO3),, ecitu 35IeKTPOIIH3 MTPOBOAMIM B TeueHHH | 4. Bhixoa MeTasia mo Toky coctaBui 85%.

YKakuTe BO3MOKHBIE TPHUUMHBI YMEHBIIICHUS BHIXOa METaIa TI0 CPABHEHHIO C PACUETHBIM.

BapuaHT 1oMalHeil KOHTPOJIBHOI PadoThI

BAPHUAHT Ne 1

TEMA 3AJJAHUE
3amanue 1. OkoHYaHWE DIJIGKTPOHHOH  (OPMYIIBI
....65%6p" . Vkaxure MTOJIOXKEHHUE 3JIEMEHTA B
Tema 1. MEePUOINYECKON CUCTEME: TEPUOo, TpymHIy, NOATPYIIY,
Ilepuoanyeckasi cucTeMa 3JIeMeHTOB | Ha3BaTh 3JeMeHT. CocTaBbTe 3JEKTPOHHYIO (OpPMYITY




CTPOECHUE aTOMA

aToMa »dJIEMEHTA. YKaXUT€ OHJIEKTPOHHOE CEMENCTBO,
MeTaJlI HIIH HEMETAILIL. CocraBbTe
AJIEKTPOHHO-TPAPUUECKyI0 (GOpMYyITy HJisi yKa3aHHBIX
3JEKTPOHOB B HOPMAJILHOM COCTOSIHUH.

3aganme 2. VYKa3zaTb BCe KBaHTOBEBIE 4YHCIA JUIA
JJIEKTPOHOB, OTBEYAIOIIMUX CIEAYIOIIEH SIEKTPOHHON

hopmyne 5p6

Tema 2. 3ananue. CocTaBbTe ypaBHEHUsI peaklui, IPU IOMOILU
KucioTHo-0cHOBHBIE CBONCTBA KOTOPBIX MOKHO OCYIIIECTBUTH CJICIYIOIINE

BelleCTB MpeBpaIeHUs
Zn — ZnO — ZnCl, — Zn(OH),—>Na,[Zn(OH)4]
3aganme 1. [l peakiyn FesOuk) + Hoq = 3Fe0k) + HOr
OTpe/IeINTe BO3MOXKHOE HAIpaBJIeHUE CaMOIPOU3BOJIBHOIO
TEUCHHUs PEaKLUUU IPH CTAHIAPTHBIX YCIOBUSX U TPH

Tema 3. Temriepatype t =1227°C, ecim TeruioBoit addexr 10

XuMHuuyeckas TEPMOAUHAMHUKA

3a/1aHHOM TEMITEpaTypbl HE U3MEHUTCS.

VYKaxuTe: a) BBIICISACTCS WM TOIIIOMIACTCS SHEPTHS B XO7IC
peakiyy; 0) TPUYMHY HAWICHHOTO W3MEHEHUSI SHTPOIHH.
Paccunraiite Temrieparypy, Mpy KOTOpPOH YCTaHABIMBACTCSI
paBHOBECHE M IPOUCXOAUT cMeHa 3HaKa AG.
3ananue 2. Berurcimre TeroBoil ekt peauyu 3FesOu
+ 8Alx) = 4ALOsx) + 9Fek), MONB3YACH CTaHIAPTHBIMH
SHTAJBIMSIMUA ~ OOpa30BaHMsl  PEArMPYIOIIMX  BEIIECTB
(mpunoxenue 3). CKOIBKO TeIIOThI BbIIETUTCS (IIOTJIOTUTCS)
ipy 00pa3oBaHKy BelllecTBa Fe B koimuecTse 56 1?

Tema 4.
XuMu4YecKkasd KHHEeTHKA U
XHMHYECKOe PABHOBECHE

3aganme 1. TemmeparypHblii KO3((UIMEHT peakiuu
paBeH 2,5. Kak M3MeHMTCS CKOpPOCTb pEaKIMH: a) HpU
NOBBbIIEHUN TeMmnepaTypsl or 60 no 100°C; 6) mpu
OXJIAXKJIECHUH peakunoHHoM cmecu oT 50 o 30°C?
3ananue 2. [l o6parumoit peakunn FesOyy + Haypy =
3FeO) + HoOr3anummre BblpaXKeHHe KOHCTAHThI
paBuoBecust AH°, xJ[x =+69,8. [Ipennoxute cnocoOsl
YBEJIMUYEHUS! KOHIIEHTPAIMH NPOJIYKTOB pEaKlUu.

Tema S. PacTBopsl

3aganme 1. B 180 M Bogs! pactBopero 20 r cynbgaTa
Mmapranua. [lonyuwmics pactBop minotHocTsio 1,101 r/mi.
BrruncnuTe MOJISIpHYI0, HOPMaJIbHYIO, MOJISUIBHYIO
KOHIIEHTPALUU U MacCOBYIO JIOJII0 PAaCTBOPEHHOTO
BELIECTBA.

3ananue 2. CocTaBbTe MOJIEKYJISIPHBIE U
HMOHHO-MOJIEKYJIIPHBIE YPAaBHEHUS PEAKIUI
B3aUMO/JICHCTBUS B paCTBOPAX MEXKIY:

Bi2(804)3 " NaOH; F9C|3 u H,S;

NH4,OH u MnCly; HzSO4 " Ba(OH)z.
3ananue 3. CocraBbT€ HOHHO-MOJIEKYJIIDHBIE U
MOJICKYJIIpHBIC ypaBHeHHs ruapoiu3a coieir NaySiOs,
SbCl;, Rb,SO,4. Kakoe 3nauenue pH (>7, <7) umetror
pacTBOPBI ATUX COJIEI?

Tema 6.
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC
CBOJNCTBAa BeIleCcTB

gaﬂaﬂl/le. MCTOIIOM QJICKTPOHHOT'O 6aHcha HOI[GepI/ITe
K03 DHUIMEHTHI B ypPaBHEHHSIX, YKAXKUTE OKUCITUTENb U
BOCCTAaHOBUTCIIb, HAITUIIIHUTC 3JICKTPOHHBIC YPABHCHUS
IIPOLECCOB OKNCJIICHUA U BOCCTAHOBJICHHUA

H3;PO3; + KMnO4 + H,SO,4 = H3PO4 + MNSO4 + K,SO4 +
H,O

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




Tema 7.
3JI€KTp0XI/lMI/l‘leCKI/Ie CHUCTEMBbI

3aganue 1. /115 raapBaHUYECKOTO DJIEMEHTA,
00pa30BaHHOIO MJIACTUHAMU U3 METAIIJIOB

Zn u Ag, norpyXeHHbIX B paCTBOPBI UX COJIEH ¢
KOHIICHTpallUe HOHOB METAJLJIOB

A™ =0,0lu B™ =0,05

1) cocTaBbTE CXEMY rajibBAHHUCCKOTO JIEMEHTA;

2) HAIUIIUTE YPaBHEHHUS dJICKTPOIHBIX MPOIECCOB U
TOKOOOpa3yrolen peakiiny;

3) paccuHTaiiTe MEKTPOABIKYIILYIO CHITY
rajibBaHUYECKOr0 JIEMEHTA.

3ananme 2. CocTaBbTe YpaBHEHHUS JIEKTPOIHBIX
MPOIIECCOB (aHOJ MHEPTHBIN) U MOJIEKYJISIPHOE
ypaBHEHHUE PEaKIINH, TPOXOISAIICH MPH IJIEKTPOITH3E
paciiiaBa WM pactBopa siekTpoauta  pacmiaB CaCl;
BrruncnuTe Maccy MeTasia BEIICTUBIIETOCs Ha KaToJe,
€CJIH JIEKTPOJIN3 TPOBOIMIIH 1pu cuiie Toka A =10,0. B
Te4YeHue BpeMeHH = 2,5 4.Bpixo1 Merana 1o Toky Br
cocraBun  98%.

3ananue 3. CocTaBbTe ypaBHEHUS 3JIEKTPOIHBIX
MPOIIECCOB M MOJIEKYJISIPHOE YpaBHEHUE PEAKIINH,
MPOTEKAOIIEH IPU ANEKTPOXUMUYECKOM KOPPO3UU
ranpBaHomnapel: Pb - Sn

a) B KHCIIOH cpene;

0) B atMoc(epe BIaKHOTO BO3IyXa.

ook~ wdE
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11.
12.
13.

CoNoa~WNE

KOHTpOJ’ILHbIe BOIIPOCHI IO TEMaM
KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «XuMHYecKas TePMOANHAMHUKA»

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKH: ITOHITHE CUCTEMBI, BUIBI CUCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Padora. Terutora.

[TepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJ).

OHTaNBNUA KaK (GYHKLUSA COCTOSHUS CUCTEMbI. DHTAbIN 00pa30BaHMs BELIECTBA.

TemoBoit >pdext xumuueckoil peakuuu. PakTopbl, BIMSIONIME HA TEIUIOBOM 3(deKT

XUMHUYECKON peaKIuH.
Tepmoxumust. 3axoH ['ecca.
CrnenctBus u3 3akoHa ['ecca.

DHTponus KaK (YHKIHS COCTOSTHUS CHCTEMBI.

Bropoii 3aKk0H TEpMOIMHAMUKH.
Tpernii 3aKOH TEPMOINHAMHUKHU.
Oueprus ['ub6ca.

Hampasnenue caMonpon3BOIBHOTO MPOTEKAHNUSI XUMUYECKUX PEAKIIHMN.

KOHTpOJILHbIe BOIIPOCHI IO TEME «XHMHYeCKAsA KHHETHKA»

XuMunyeckas KnHeTuka. CKOpoCTh XMMUYECKOM pEaKLMU U METO/IbI €€ PETYJINPOBAHMSL.
BrusiHrEe KOHIIEHTpAIMK Ha CKOPOCTh XUMHYECKOW peaKIiy (3aKOH JACHCTBYIOIINX Macce).
BnusiHue Temnepatypsl Ha CKOPOCTh XuMHuueckor peakuuu. [Ipasuno Bant — Todda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopust nepexogHOTO KOMIUIEKCA. DHEPreTUYeCcKas Juarpamma.

Kpusast Makcsenna — bonsiimana. DHeprerudeckuii 0apbep.

Katanutuueckue cucTeMEI.

BimstHue karanusaropa Ha CKOPOCTb XMMUYECKON pEeaKIUu.




10.
11.
12.
13.
14.
15.
16.
17.
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10.
11.
12.

13.
14.
15.
16.
17.

RROoOo~NoO~WNE

=

0.
1.
12.
13.

['oMOreHHbIi ¥ TeTepOreHHbIN KaTalus.

KonebaTenbHble peakiuy.

Xumudeckoe paBHoBecrue. OOpaTUMBbIC U HEOOPATHUMbIC PEAKIIUH.
KoHcTaHTa XUMHUYECKOTO PaBHOBECHSI.

Cwmenienue xumudeckoro papHoBecus. [Tpunuun Jle—Illatense.
Biusinue KoHUEHTpalu, 1aBjIeHUus U TEMIIEPATYyPHhI.

®dazoBbIe paBHOBECHSI.

®dazoBble AUarpaMMbl AJis OJHOKOMIIOHEHTHBIX CUCTEM.

KonTposbHble Bopockl 1o TeMe «PacTBopbDy

[TonsiTue pactBopa. PactBopuMocCTs BeniecTBa. PacTBopumMocCTs rasa.

PactBopsl. CrnocoObl BBIpaKEHHsI KOHIIGHTPALIMUM pacTBOPOB (MaccoBas JI0Jis, MOJIIpHAS
KOHIEHTpAIUs1, MOJISIpHAs KOHIEHTpAaLKs SKBUBAJICHTa, MOJIbHAS JIOJIS, TUTP).

Konnurarueasie cBOMCTBA pacTBOPOB. M 1eanbHbIi pacTBOp.

3axonsl Payns: | (tonomerpuyeckuit) u |l (30ynnuockonuueckuit 1 KPHOCKOMUYECKHIA ).

OcMmoc. Ocmotrueckoe napienrne. Cxema 0CMOMETpA.

KuciioTHO-0CHOBHBIE B3aMMOJICHCTBHS BEIIECTB.

Honnast Teopusi KUCIOT U OCHOBaHUU AppeHuyca. OCHOBHBIE MOHSATHUS U IOJIOXKEHUS TEOPUU
Appennyca.

Jucconmanus KUCJIOT, OCHOBAaHUW M COJEH C TOYKM 3PEHHUS HMOHHOM Teopuu AppeHuyca
(mpumepsr).

Crenenp aucconuanyu. CUIbHBIE U CI1a0bIe AIEKTPOJIUTHI.

Jucconumanus ciadbix 3MeKTpoiauToB. KoHCTaHTa ArccOoUaIiig.

3akoH pa3basienus OcTBanb/a.

Peakunu moHHOTO OOMEHA MEX]y AJEKTPOIUTaMU (Ha MpUMEpe peakiuii o0pa3oBaHus ciaboro
AJIEKTPOJIUTA, OCAJIKA U Ta3a).

ITpon3BeneHne pacTBOPUMOCTH.

HonHnoe npousseneHue Boabl. BOTOPOIHBIN U THAPOKCUIIBHBIN MOKa3aTeNu.

I'maponus couneid. Tunel rugponnsa conen.

KonunuecTBeHHBIE XapaKTEPUCTUKH MPoOLIecca THIPOIH3a.

@akTOpBl, BAUSAIOLIUE HA TPOLIECC THIPOIU3A.

KOHTpOJILHLIe BOIIPOCHI IO TEME «I[ncnepcnble CUCTEMBbBD)

I'ereporennsle cmecH. JluciepcHbIE CUCTEMBI.
JucnepcHocts. Knaccudukanuu AucrepcHbIX CUCTEM.
Konnouansie pactBopsl. JInodguisHbe 1 110(OOHBIE KOJIOUIBI.
CrniocoOblI MostydeHus KOJUIOUIHBIX PACTBOPOB.

CrpoeHne KOJTOUTHBIX YacTHLl.

IIpaBuno ®asuca — [leckona.

Y CTONYMBOCTD KOJMIOUAHBIX cucTeM. CTaOMIN3aTOPhI.
Koarymsiuust nuo@uiibHbIX U JIHOGOOHBIX KOJTOUIOB.
CenumeHTanus KOJUIOUIOB.

Koarynmsanust KOJTOMAHBIX paCTBOPOB JIEKTPOIUTAMMU.
[TpaBuno Ulynsue — [Napau. Koarynaupyromas ciocOOHOCTb.
Onruyeckre CBOMCTBA KOJUIOUIHBIX PACTBOPOB.
DNEKTpUYECKHUE CBOICTBA KOJUIOUIHBIX PACTBOPOB.

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OCHOBHBIC TIOHATHS TEOPHUU OKHUCINUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ.
OKHCIUTEIBHO-BOCCTAaHOBUTEIILHBIC CBOMCTBA BCIICCTB.
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12.
13.
14.
15.
16.
17.
18.
19.

Baxneinme okuCINTEIIN X BOCCTAHOBUTEIIH.

Tumbl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUH (TIPUMEPHI).
OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIN ITOTEHIIHA.

VYpasuenue HepHcra.

CocraBiieHUe OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITHH.
HaHpaBHeHI/Ie OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/Ifl.

KOHTpOJIbHLIe BOIIPOCHI IO TEME «3.11eRTp0ngnqeclme CHUCTEMbID»

DnekTpoxummuueckue cuctembl. Kimaccudukanus 31eKTpOXUMUYECKIX MTPOILECCOB.
DIEKTPOXUMHUYECKHE ITPOLIECCHI, IPOTEKAIOLIUE HA IPAHULIE pa3iera «METaJlIl — pacTBOP».
INanpBanm4eckmii 35memMeHT Jdanusms — SIkoowu.

DNEKTPOABUKYIIIAsl CUJIa TalbBAaHUYECKOIO AJIEMEHTA.

W3mepeHne 3IEKTPOAHBIX IMOTEHUMANIOB. Psl  CTaHAAPTHBIX 3JEKTPOJHBIX MOTEHIUAJIOB.
CBolicTBa METAJIIOB B COOTBETCTBUHU C MX IMOJIO)KEHUEM B PSIly HANPSHKEHUH.

Ypasuenue Hepucra.

DJEeKTPON3 pacjiaBoB U pacTBOpoB. KaToaHble M aHOAHBIE IIPOLIECCHI.

O6benunennsbiit 3akoH @apazest. Berxos mo Toky.

Koppo3zus meramios. Knaccudukanms KOppo3nOHHBIX MPOLIECCOB.

Xumuueckasi KOpposusi.

DNEKTPOXUMHUYECKasT KOppo3us. AHOJHOE OKHCIIEHHE MeTajljla M KaTOJHOE BOCCTAHOBIJICHHE
OKHCITTUTES.

[Ipumepsl KOPPO3UU B KUCIIOH cpefie U aTMOC(PEPHOM KOPPO3UH.

CKopocTh KOPPO3UH.

3aiuTa METauioB OT KOPPO3UHU.

3alUTHBIE TOKPBITHS.

DNEKTPOXUMHUYECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAILIOB.

XVMMHYECKNE UCTOYHUKH TOKA. |'albBaHUYECKHUM IIEMEHT.

XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XVMMHYECKNE UCTOYHUKH TOKA. TOIIMBHBIE JIEMEHTHI.



Mpuioxenne 2

7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU
HpOMe)KYTO‘-IHaSI arTrecranuia UMECT L CIBIO OHpeIICHI/ITB CTCIICHb JOCTHIXCHUA
3aIUIAHMPOBAHHBIX PE3Y/IbTATOB OOYYECHHS 1O TUCHIUILINHE 33 ONPEIeIICHHbIN IepHo O0yIeHHS.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHON aTTeCTAINH:
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OneHouHble CpeaCTBa

OIIK-1 CnocobeH pemath 3a1a4u mpodheccnoHaTLHOU IeATETPHOCTH Ha OCHOBE UCIIOJIE30BAHUS TEOPETHUCCKUX U MPAKTUYCCKUX OCHOB €CTECTBEHHBIX U

TEXHUYCCKHUX HAYK, a TAKKC MAaTEMATHUYCCKOr'O alrrapara

OIIK-1.1

Omnpenensier XapaKTePUCTHKH
¢u3n4eckoro M XUMHYECKOTO
nporecca (SBICHHS), XapaKTePHOTO
Uit 00BEKTOB MPOQPECCHOHATBHON
NesITeIIbHOCTH, Ha OCHOBE
TEOPETUYECKHIX u
IKCIIEPUMEHTAIBHBIX UCCIICTIOBAHHIA

Hepeueub meopemuiecCKux 6onpocoe K zauenty.:

16.
17.

18.
19.
20.
21.
22.
23.

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKM: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBI, (PYHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIil 3aKOH TEPMOIUHAMUKH.

OHepreTuka XMMHUYECKHUX IIPOLIECCOB.

OHrtanbnus. 3akoH ['ecca u cieacTBUS U3 HETO.

OHntponus. YpasHeHue bosbiiMana. BTopoil u TpeTnii 3aKOHBI TEPMOIMHAMUKH.

Oueprus ['m66ca. HampapiieHus XMMHUECKHUX MPOIECCOB.

Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
peakunn. Kunernueckas kpupasi.

CKopocCTb peakui U METO/IbI €€ PEryJINPOBAHHUS.

Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-T'odda.

OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

. KatanuzaTopbl 1 KaTanTUTHYECKUE CUCTEMbI. [ OMOT€HHBIN KaTaius.

. KaTtanuzaTopbl 1 KaTanIUTUYECKUE CUCTEMBI. [ €TepOreHHbIN KaTains.

. XumMuyeckoe paBHoBecHe. KoHCcTaHTa XMMUYECKOTO PaBHOBECHSI.

. Cmemenne xumuueckoro paHosecusd. [Tpunuun Jle [larense.

. PactBopb1. CiocoObI BeIpakeHUsl KOHIIEHTPAIIUU PACTBOPOB.

. PactBopsI snektponntoB. CTeNeHh U KOHCTAHTA AJEKTPOJIUTUUECKON TUCCOIMAIIUU. 3aKOH

pa36asnenus OcTBaibaa.

Jucconumanus KUciaoT, OCHOBaHUM, cosiell. AMQOTEpHbIE 3JIEKTPOTUTHI.

PactBopumocts. IlpousBeneHue pacTBOpUMOCTH. YCiIOBHUE 00pa3oBaHHsS U PAaCTBOPEHUS
OCaJIKOB.

Hucconnanus Boasl. MonHOe pounsseneHne Boabl. pH.

I'unponus coneil. CTeneHp U KOHCTaHTa THIPOIH3a.

Hucnepcusie cuctemsl. Kinaccudukanus. JInopunsHbie 1 110(G0OHBIE KOJUIOUIBI.

CTpoeHue KOITOUIHBIX YaCTHII.

Koarymnsiuust KoJuIouJHbIX pacTBOPOB.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOICTBa
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI.

BEIIECTB. Knaccudukanus
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24. DneKTpOXUMHYECKUE CUCTEMBI. 3akoHbI Dapases. DIeKTPOIHBIN MOTESHITAA.

25. I'anpBannveckuii anemMeHT Jlanusisa SIkoOu.

26. DIEKTPOXUMHYECKUE CUCTEMBI: SJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKkTpoimsa.

27. DnekTposin3. AHOIHBIA U KaTOJHBIA MPOIECCHl IPH AIEKTPOJIN3e pacTBopoB. [IpumeHeHme
AEKTPOJIN3A.

28. Kopposus. Bugsl kopposzuu. Crioco0bl 3aIUTH METAJUIOB OT KOPPO3HH.

OIIK-1.2

Hcnonp3yeT TeOpeTUUECKUE OCHOBBI
TEXHUUYECKUX HAYK JJIS IPUMEHEHUs
WHHOBAIIMOHHBIX TEXHOJOTUWA Ha
pEaAIbHBIX CTPOUTENBHBIX 0OBEKTOB

Ilpumepnvie npakmuyeckue 3a0anus

1. Hanmcarb »51eKTpOHHBIE ypaBHEHHUS OJIJIEKTPOJIHBIX MPOLECCOB, YpaBHEHHWE CYMMapHOU
TOKOOOpa3yromel peaknuu, BeIMUCIUTh DJ[C rallbBAHMYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUU
HOHOB METAJJIOB PABHBI: [AI3+]=0,001 MOJIB/I, [C02+]=O,1 MOJIB/JI.

2. Hammcath MOHHBIC W MOJICKYJISIPHBIC YpaBHEHUS peakuuid ruaposmsa coneit: KsPOy, NaySOy,
ZnC|2.

3. 3aKOHUYUTH YpaBHEHMsI peakLMii, HAaKCaB UX B MOJIEKYJISPHONW U MOHHOM popmax:

Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

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

5. CocTaBbTe YpaBHCHHS OKACIUTEILHO-BOCCTAHOBHTEIBHBIX PEAKIIAN:

KoCry,07 + FeSO4 + H,SO4 — , KMnOy4 + NaySO3 + HoO —.

6. Hamucath SJ€KTpOHHBIC YpaBHEHHUS OJJICKTPOJHBIX IPOIECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3yromeit peakuuu, BeIYUCIUT, DJ[C ranbBaHHUECKOTO 3JEMEHTa, €CIU KOHIIEHTPAIUH
MOHOB METAJJIOB PABHBI: [Mn2+]:0,01 MOJIB/I, [Au3+]=0,1 MOJIB/II.

7. 3aKOHYUTH YpaBHEHHsI peaKlUii, HAIMKMCAB UX B MOJIEKYJISPHOU U MOHHOM opmax:

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

8. Hamucath ypaBHEHHUS PEaKIHii THIpOIK3a B MOJIEKY/sIpHOM B noHHOM Buje: Aly(SO4)s, KCI,
Na,SOs.

9. HamucaTh 5J€KTpPOHHBIE YpaBHEHHUS OHJIEKTPOJHBIX MPOIECCOB, YpaBHEHHWE CYMMapHOU
TOKOOOpasyromel peakuuu, BeMUCIUTh JJ[C ranpbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 mons/1, [Cu*]=1,0 Momns/m.

10. Cynbdat amomunust maccoir 36,4 t pactBopmwiu B 100 T Boabl. [I10THOCTE MOTy4€HHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AI2(SO4)3) 1 N (H20); T.

11. HamucaTh S7I€KTPOHHBIE YpPaBHEHHUS AJIEKTPOIAHBIX MPOIECCOB, YPAaBHEHUE CYMMapHOM
TOKOOOpa3yromeil peakiuu, BeIYUCIUTh DJIC ralbBaHMYECKOTO IJIEMEHTa, €CIM KOHIEHTPalUuu
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MOHOB MeTayuioB pasHel: [MNn®*]=0,01 mous/i, [Ag*]=1,0 Mos/11.

12. 3aKOHYUTH YpaBHEHHUS PEAKLUH, HAIIUCAB UX B MOJIEKYJISIPHOM U MOHHOM BHJIE:
MnS + H,SO,; —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Ompenenute TepMOAMHAMUYECKYIO BO3MOKHOCTD IIpoTekanus peakuun CaO + 2 Cy) =
= CaC; () + CO(r), AH; = 460 xJI>x npu cTaHIapTHBIX YCIOBHUAX. PaccunraiiTe TeMnepaTypy Hadaa
peakiuu, ecaun  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaCjy)= 70 Jx/Mons-K;
S(CO)=197 x/monb-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI:

KMnQO4 + NaNO, + H,SO4 —, CI‘2(SO4)3 + Br, + NaOH —.

15. Onpexnenure TePMOANHAMUIECKYIO BO3MOXKHOCTB npoTekanus peakiuu 2 Cly iy + 2 HO) =4
HCly + Oy (ry, AHy = 115,6 x/Ix nipu cTaHIapTHHIX yCIOBHSAX. Paccumraiite Temmeparypy Havaia
peakuuu, ecaun S(Cl2)=223 [Ix/monb-K; S(H,0)=189 Jx/mons K; S(HClH= 1871x/momnbK;
S(02)=205 JTxx/momas-K.

16. Harucatp ypaBHEHHsI peakiliii ruaposu3a B MosiekyssipHoM U noHHOM Buje: CrCls, NaNOs,
K2COs.

17. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINNA:

KoCr,07 + NaSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omorenHas peakius nporekaer no ypaBHeHutro H, ) + b ) = 2 Hly). Hauanpnas
KOHIIEHTpauusi Bogopoaa 2,1 mons/n, nona 1,5 monb/a. Bo CKOIbKO pa3 HM3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

19. B 640 ma Boas! pactBopuiu 160 1 xsopuaa xenesa (III). [TnoTHOCTS MoTyuyeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpeznenure TEPMOJMHAMHUYECKYIO BO3MOMKHOCTb MpOTeKaHHs peakuun CS; () +3 Oyp)=
=CO; ( + 2 SO» (1), AH; = -1075 k/Ix npu cTaHIApTHBIX YCIOBUsX. Paccuuraiite Temmeparypy
Hauana peaknuu, eciu S(CS,)=151 Jlx/monb K; S(02)=205 Ix/momas K; S(CO,)= 213 Jx/MonbK;
S(S0,)=248 Jxx/monb-K.

21. Peakuus uier no ypasHeHuto: 2 Hy () + Sy () = 2 HySry. HauanpHas KoHLEHTpanys Bogopoaa
2 monb/1, cepsl 1,5 Moinb/n1. Onpenenure BO CKOJIbKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMU K MOMEHTY,
Koraa npopearupyet 0,7 MoJb/1 Bogopoaa?

22. Omnpenenute TEPMOJMHAMUYECKYIO BO3MOXKHOCTh ITPOTEKaHUs peakiuu 2 ZNS (o + 3 Oy =
=2 2n0 ) + 2 SO, (1), AH; = -890 k/I>x npu crangapTHHIX ycloBUsX. PaccunTaiite Temmeparypy
Havaia peakiun, ecian S(ZnS)=58 Jx/monb K; S(02)=205 JIx/mons K; S(ZnO)= 44 JIx/mons K;
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WHJUKaTOpa KOMITETCHIIUHT
S(S0,)=248 JTxx/moab-K.

23. HayanbHble KOHLEHTPAIMU UCXOIHBIX BellecTB B peakuuu: 2 SO, iy + Oy () = 2 SO3 () 6b111
paBusbl 1,8 Mosb/1 SO; u 2,4 moib/11 Oy. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIM K MOMEHTY,
korna npopearupyet 0,8 monb/m SO,?

24. B pactBope opTodochopHoit kucioTel Maccoi 1200 r 1 muiotHOCTRIO 1,153 1/MIT comepkutcs
312 r H3PO4. Paccumnraiite: ®(H3PO4); Cy; Coxs Cy N(H3PO4) 1 N (H20); T.

OIIK-1.3 Pemaer wuH)KeHEpHblE 3agaud  C Ilpumepnvie npakmuyeckue 3a0anus
IIOMOIIBIO MaTEMaTHYECKOI'0 1. dna peakuuu CHy (¢ + COy ) = 2 CO () + 2 Hy () onpeaenure BO3MOKHOE HAIIPABICHHUE
anmapata  BEKTOPHOM  anreOpsbl, | CaMOIIPOU3BOJIBHOTO TEUEHUS PEAKIIMU IIPY CTaHJAPTHBIX YCIOBUSAX U NIpU  Temriepatype T =927°C,
aQHAJTUTUYECKOM reOMEeTPHUH u|ecan TerioBod 3(QeKxT peakuud A0 3aTaHHON TeMIlepaTypbl HE HW3MEHUTCA. YKaXKHUTE: a)

MAaTEMaTHYCCKOIro aHajin3a

BBIJICJISICTCSl WIIM TIOTJIONIACTCS SHEPIHs B XOJAE peakiuu; 0) MpUYMHY HAWJCHHOTO W3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Bripaszute depe3 KOHIEHTpAIMH PEareHTOB KOHCTAaHTHI PAaBHOBECHUS CIICAYIOMIUX PEaKIUi
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHUE CMELICHUS XUMHUYECKOIO
PaBHOBECHSI STHX PEAKLUi: a) IpU MOHMKEHUH TEMIIEPATyphl, €CIIM JaBJICHUE TOCTOSHHO; 0) Tpu
MOBBILICHUH JIABJICHUS, €CITH TeMIIEpaTypa MOCTOSHHA.

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

4. Kakwe w3 cienyronux coineit moasepratorcs ruaponusy: NapSiOs. Cu(NOj),. KBr?
CocTaBbTe MOHHBIE M MOJIEKYJISIDHBIE YPAaBHEHHUS THUIPOJIM3a COOTBETCTBYIOLIMX cojeil. Kakoe
3HaueHne pH (< wi> 7) UMEIOT pacTBOPHI ITUX COJEH?

5. 3o1b rumpokcuaa Maruus noiydeH myrem cmemuBanus 0,02 n 0,01H. pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsa 9acTUI] TOJYY4EHHOTO 30JI1 W HAIUIIATE
(dbopMyity ero MULEILIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CUITy U ONpPEJENIUTE HalpaBiIeHHE CaMOIPOU3BOJILHOTO
POTEKaHUS peakuuu npu CTaHJapTHBIX YCJIOBUSIX, UCTIONB3YS 3HaYeHUs
OKHUCIINTEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos Hl + HiPO, — J, + H3PO3; + H)O0.

7. IlpuBenute cXeMbl 3JEKTPOJIHBIX IPOLECCOB W MOJEKYJSpHbIE YpPAaBHEHMS pEaKIHid,
MPOTEKAIOIINX MPH JEKTPOXUMHUUECKON Koppo3un ranbaHonapsl  Co/Ni: a) B kucioit cpeie; 0) BO
BJIaKHOM Bo3ayxe. Onpenenure yOblUTb MacChl aHO/1A ITPH KOPPO3UU B KUCIIOH cpeze 3a 20 MuH, eciiu
CcKopocTh Koppo3uu coctaBuia 0,01 r/4.

8. CocTaBbTe IEKTPOHHO-MOHHBIE YPABHEHUS DJIEKTPOJHBIX MPOLECCOB (aHOA WHEPTHBIN) U




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

WHJUKaTOpa KOMIIETEHIUU
MOJICKYJIIPHOE YpaBHEHHUE PEaKIUH, MPOUCXOIAIICH MpH 3JekTposn3e 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%. VYkaxute
BO3MOYKHBIE IPUYMHBI YMEHBIIICHHS BBIXOJa METAJLJIA IO CPABHEHUIO C PACUETHBIM.

OIIK-1.4 Pemaer Teopernueckue 3agauv B Ilpumepnvle npakmuyeckue 3a0anus

obmactu TETIOTEXHUKH,
TUJIpaBIMKH,  TeIloMaccooOMeHa,
UCTIOJNB3YS byHIaMeHTaNbHBIC
3HaHUA

1. dna peakuuu CHy (¢ + COy ) = 2 CO () + 2 Hy () onpeaenure BO3MOKHOE HAIIPABICHHUE
CaMONPOU3BOJILHOTO TEUCHUS PEAKIIMH ITPU CTAaHJAPTHBIX YCIOBUSIX U Ipu  Temriepatype T =927OC,
eCIM TeIIOBOM 3(deKkT peakuwu 0 3aJaHHOW TEeMIIEpaTypbl HE HM3MEHUTCA. YKaKHUTE: a)
BBIJICJISIETCSI WJIM TIOTJIOMIAETCSl PHEPrusi B XOAC peakuuu; 0) MPUUYMHY HaWJIEHHOTO H3MEHEHMS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Bripa3uTe 4yepe3 KOHILEHTPAIMU PEareHTOB KOHCTAaHThl PABHOBECHS CIICIYIOIIUX PEaKInn
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalnpaplICHUE CMELICHUS XUMHUYECKOIO
paBHOBECHUSI 9TUX PEAKLMU: a) IPU MOHMKEHUU TEMIIEpaTyphl, €CJIU JaBJIeHUE MOCTOSIHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CITH TeMIIepaTypa MOCTOSHHA.

3. IlpuBeauTe CcXeMbl SJEKTPOAHBIX MPOIECCOB M MOJICKYJISPHBIE YpaBHEHUsS pEaKIui,
IPOTEKAIOIIUX P SIEKTPOXUMHUYECCKON Koppo3un raasBanonapsl  Co/Ni: a) B kucioii cpeze; 6) Bo
BIIXKHOM Bo3ayxe. Omnpeaenure yOblIb MACChl aHOA ITPU KOPPO3UH B KUCIION cpene 3a 20 MuH, eciiu
CKOpOCTh Koppo3uu coctaBuia 0,01 r/4.




0) Ilopsanox mnpoBeaeHMs TMPOMEKYTOYHOHM aTTeCTALMH, MOKA3aTeJH M KPHTEPHH
OLICHUBAHUS:

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOIIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 0OYUYAIOIIMMUCS 3HAHUHM, U TPAKTHYECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW IUCUUIUIMHE MPOBOIUTCS B YCTHOW (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OHO MIPAKTHUUECKOE 3aJaHHUE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3aYTEHO» - OOYYAIOLIUIICS JEMOHCTPUPYET MOPOTOBBIH YpPOBEHb C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTJACIHHBIX 3HAHUH, YMCHHI, HABBIKOB, O0YJAIOIINUICS UCTIBITHIBACT 3HAUYUTEIIHHBIC
3aTpyJHEHHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3a4TEHO» - 00y4aIOIIUKCsI HE MOXKET 110Ka3aTh 3HAaHUS HA YPOBHE BOCIIPOU3BEACHUS U
00BsicHEHUST MHPOPMAIUH, HE MOKET MOKa3aTh MHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



