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JIMcT akTyanu3anum padoueii mporpaMMal

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

IIporokomor 20 1. Ne

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

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

[Iporokom or 20 . Ne

3aB. kadeapoii H.JL MenﬂHHK

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

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

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

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

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

[Ipotokom ot 20 . Ne

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




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

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

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

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

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

"Xumus" B 00beMe MPOTpaMMBI CpeHEl 00111e00pa30BaTEIHLHOM ITKOJIBI

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

be3zomnacHOCTh )XKHU3HENEATETHLHOCTU

3 Komnerenuun ody4arouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJIbTAThl 00yUeHHu s

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

Kon naaukaropa WNHaukaTop TOCTHKEHUS KOMITICTCHITUH

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

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

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

OIIK-1.3 Pemraer mH)KeHepHBIE 3aJaud C IOMOIIBIO MaTEMaTH4ECKOro amnmapara
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
(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,
uToroBoi arrecranuu. CamocrosiTenbHas paboTa 00yJaronuxcsi JoJMKHa 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. OOyuaromuMcsl 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 OueHOYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOH aTTecTalluM
[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 (nara oopamenus: 26.04.2023). — Pexum pocrymna: 1o
TIOJIITHICKE.

2. Komsima, JI. I'. Xumus : yge6noe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropck : MI'TVY, 2015. - 1 snexrpon. 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 oopamenus: 26.04.2023). - MakpooObeKT. - TeKCT : 37eKTpOHHBIIH. - 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 (mara oOpamienuns:26.04.2023). - MakpooObeKkT. - TeKCT @ AIEKTPOHHBIH. -
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 (mara oOpamenus: 26.04.2023). - MakpooObekT. - TekcT : 3JICKTPOHHBIH. -
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: 26.04.2023). - MakpooObekT. - TeKCT : 3JEKTPOHHBIHA. -
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 (mata oOpamenus: 26.04.2023. - MakpooObekT. - TEKCT : AIEKTPOHHBIH. -
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:



Hay4JHO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeToauuecKkue YKazaHus:



1. Mumypuna, O.A. DHepreTuka XUMHUYECKHUX TMPOIIECCOB: METOIUYECKHE YKa3aHUS K
nabopaTopHbEIM paboTaM MO MUCHUILUIMHE «XHUMHS» Uil OOydJaroUIMXcs BCEX HaIpaBICHUN
MOJArOTOBKM M CIEUHAIbHOCTEH jaHeBHOW (opmbl  o0yuenuss / O.A. Mumnypuna;
Marnuroropckuii roc. tTexuudeckuii yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2023. — 11 c. — TekcT : HeOCPEeACTBEHHBIMH.

2. Komsama, JII. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKa3aHUSA JUIA
CaMOCTOSITENIbHOM pabOoThl MO NUCUUIUIMHE «XUMHUS» NI 00ydarolIuXcsl BCEX HAlpaBICHHM
NOJrOTOBKH M cnenuanbHocTed Bcex (opm oOydenus / JL.I'. Komsna; Marautoropekuii roc.
texuuyeckuit yH-T uM. ['. . HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocoga, 2023. — 18 ¢. —
Tekcr : HenocpeICTBEHHBIM.

3. Komsma, JLI. CkopocTh XMMHUYECKHUX pEaKIHA W XHUMHUYECKOEC pPaBHOBECHE:
Metoauueckue ykazaHus K JaOOpaTOpHbIM paboTaM IO AMCHUIUIMHE «XUMHUS» IS
00y4aroIIMXcs BCEX HANpaBJICHUI NOATOTOBKH M ClielHaibHOCTEH Bcex (hopm oOyuenus / JL.T.
Komsima, E.B. Tapactok; Maruutoropckuii roc. Texuuueckuid yH-T uMm. . U. HocoBa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2023. —8 c. — Tekct : HemocpeACTBEHHBIH.

4. PognonoBa, H.M. Xumuueckass KuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOJINYECKUE
YKa3aHUs JUIsl CAMOCTOATEIbHOW padOThl MO JUCHUIUIMHE «XHUMHUS» I 00y4yaroumxcs BCeX
HAIMpaBJICHUH MOJTrOTOBKHM M CIeIHaibHOCTeH Bcex dopm oOyuenus / H.W. Poauonosa, A.Il.
ITonomapeB; Marauroropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. HocoBa, 2023. — 20 ¢. — TekcT : HemocpeACTBEHHBIH.

5. Uynpoga, JI.B. PactBopsl: MeTomudeckas pa3paboTka K Jab0paToOpHBEIM padoTaM o
JUCHUILTUHE «XUMHUSD I 00Yy4aroIIMXCsl BCEX HAMpPaBICHUM MOATOTOBKH M CIIEUATbHOCTEH
Bcex opm ob0yuenus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOropckuii roc. TeXHUYECKUN YH-T
uMm. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2023. — 41 c. — Tekcr
HEIOCPEICTBEHHBIMN.

6. Uymnposa, JI.B. PactBopsl: MeToanueckasi pa3paboTka K CaMOCTOSTeNIbHOM paboTe mo
TUCHUIUIMHE «XUMHS» Uid  00ydarolMXcsi [0 BCEM HalpaBiICHUSM MOJITOTOBKU U
crienuanbHOCTAM Beex (opm oOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumypusa,;
Marnurtoropckuii roc. tTexundeckuii yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.
Hocoga, 2023. — 26 c. — TekcT : HemocpeaACTBEHHBIH.

7. Konsima, JI.I'. KomnoumHbie pacTBOPBI: METOAUYECKHE YKa3aHUs K JabopaTOpHOM
paboTe MO TUCHMIUIMHE «XUMHS» Ul 00y4aroluXcs MO BCEM HAIPaBICHUSM MOATOTOBKU U
crieranbHOCTIM BeeX (opm oOyuenus / JL.T'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndeckui yH-T um. I'. 1. HocoBa. — MarauTtoropck : MI'TY um. I'. . HocoBa, 2023. -9 ¢c. —
Tekcr : HemocpeACTBEHHBIM.

8. Konsima, JI.I'. OkuciauTenbHO-BOCCTAHOBUTENbHBIE PEAKIIMM: METOJUUECKUE YKAa3aHUs
K J1abopaTopHOM paboTe MO IUCHUIUTUHE «XUMHUS» UIsi OOYYaroIIMXCs BCEX HaIpaBICHHUI
MOJATrOTOBKM W crenuaibHocTeil Bcex ¢(opm oOyuenms / JLI. Komsma, E.B. Tapaciok;
MarnuToropckuii roc. Texanueckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.
Hocoga, 2023. — 10 c. — Tekct : HemocpeaCTBEHHBIH.

9. Konsma, JI.I'. OkucnuTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH M AJIEKTPOXHUMUYECCKHE
MPOIIECChl: METOAMYECKas pa3paboTKa K CaMOCTOSITEIbHON padoTe A 00ydyaromuXcs 0 BCeM
HaMpaBJICHUSAM TOATOTOBKH M CHEHHAIbHOCTIM Bcex ¢opm obyuenust / JI.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. DNEKTPOXUMHYECKHE MPOIECChl: METOJUUYECKHE YKa3aHUs K
nabopaTopHON pabOTe MO MUCHUIUINHE «XHUMHS» IS 00Y4JarOmUXCsl TI0O BCEM HaIpaBICHUSIM
MOJITOTOBKH W CIIEIMANBHOCTSIM Beex Gopm oOyuenust / O.A. Mumypuna, H.M. Poanonosa;
MarnuTtoropckuii roc. Texaudeckuii yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um.



I'. 1. Hocoga, 2023. — 13 c. — TekcT : HemocpeACTBEHHBIH.

r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypcehl:

IIporpammHoe o6ecnneuenne

HaumenoBanue o
o Ne norosopa CpoK JIeHCTBYSI JINIICH3UH
MS Office 2007 |y, 135 o1 17.09.2007 SeccpouHo
Professional
7Zip CBOOOJTHO 0EeCCPOYHO
FAR Manager |cBo60oHO 0eccpouHO
Bpaysep Yandex |cBobomHO 0OECCPOUHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanue xypca Cchuika

DnexTpoHHas 0a3a MEPHOAMYCCKUX H3JIaHUI
East View Information Services, OOO
HanmmonanpHas
undopmanonHo-ananuTuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuil MHAEKC HAy4YHOI'0 IMUTHPOBAHUS
ITouckoBass cucrema Axkagemus Google
(Google Scholar)
Wudopmanmonnas cuctema - EnuHoe OKHO
JOCTyHa K HH(G)OPMALIMOHHBIM pecypcam
denepanbHOe TOCYIAPCTBEHHOE OFOKETHOE
yupexaenne  «Demepanbubii  mucturyr|URL: http://wwwl. fips.ru/
MIPOMBIIIEHHON COOCTBEHHOCTH))
Poccuiickas T'ocymapcTBeHHas OuOnMoTEKa.
Karamnoru
OnexkTpoHHble pecypchl Oubanorexku MITY
um. I".1. HocoRra

9 MaTepHaJIbHO-TEXHHYECKOE o0ecrneyeHne TUCHMILITHHBI (MOLYJIs1)

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

MaTepHaﬂBHO-TGXHquCKoe oOecrieyenne JUCHUITIIMHBI BKIIOYACT:

Y4yeOHble ayIUTOpPUM s TNPOBEAEHUS 3aHATUH JeKIHoHHoro tuma. OcHalieHue:
MynpTuMeanHbIE CPEeICTBA XPaHEHUS, IEpeaaun U NPeCTaBIeHUs HHPOPMAaIIUH.

VYyeOHble ayIuTOPUM S TNPOBEJACHHUA  JIa0OpPATOPHBIX  3aHATUH, TPYMIOBBIX U
MHIUBUAYAIBHBIX KOHCYJIbTALUNA, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHON arrecTanuu. OCHalleHHe:
Oo6opynoBaHue AJs BHIIOJHEHUS J1a00paTOpHBIX paboT, XMMUYECKas Mocyna, peakTuBbl, HarnsaHsie
MaTcpHrabl: Ta6J'II/II_[I)I, CXEMBI, IINIaKaThI.

[Tomemenust ans 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 MPOPIIAKTHIESCKOTO OOCITYKHUBAaHHUS YI€OHOTO 000pYIOBaHUS.
OcHamienue: Crennaxu, ceiidsl 1 XpaHeHus: yueOHOro o0opyaoBanus. IHCTpyMEHTHI A1 peMOHTa
71a60paTOpHOTro 000PYIOBAHMSL.



MNPUJIO)KEHHE 1

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl 00y4aromuxcs

CamocrosarenbHass paboTa o0OydarOUIMXCS MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MPOMCXOJUT Kak BO BpeMs JIaDOpaTOPHBIX 3aHATUH, TaK M Ha IUJIAHOBBIX KOHCY/IbTALUAX, U Ha
BHEAYAUTOPHYIO, TIPOUCXOSILYIO BO BpeMs MOATOTOBKU OOYYAIOIIMMHUCS OTYETOB 1O Ja0OpaTOPHBIM
3aHATHUSM U BBIIIOJIHEHUS IOMAITHUX 3adaHU.

AymuTopHass caMOCTOsTENbHAs paboTa OOyYalomUXCs MOpEArnoiaraeT  MpOXOXKICHHE
TECTUPOBAHUSA MO KaXJIOMY Pa3Aeily JUCUUILIMHBL. TecThl BKIOYAIOT TEOPETUUECKUE U TPAKTUYECKUE
3aJjaHus, OTBETHl Ha KOTOpBIE TPEOYIOT TMIyOOKOr0 IMOHMMAHHUS M3Y4YEHHOrOo MaTepuana. TecTbl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXXIAOMY BOIPOCY Mpelsiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH HJIM HECKOJIbKO MNpaBUJIbHBIX. OOpaboTKa pe3yiabTaTOB OCYILECTBIISCTCS IyTEM
COIIOCTABJICHHUS MOJYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MaKkcHMaibHOE
KOJIMYECTBO 0aJIOB B Kak0i Teme Kypca — 10.

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

B tectax no teme «XuMu4eckass TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OLIEHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aimi, a BOCBMOE, IEBITOE U IECITOE 3aJaHusI — B 2 Oayia.

Teer Ne 1

1. Ilpu paccMOTpEHUU XUMHUECKOW PEaKLUU cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbl
0) OPOAYKTHI XMMUYECKOH peakiuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U MPOAYKTHI pEaKLIuU
2. TlepBerlii 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEeMaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K= A (- EA/RT)
0) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxiuu:
a) SHTAJIBNNS PEaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TeroBoil 3¢ ekt peakuuu otpunarenex (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbIaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CHCTEMBbI MOBBIIIAETCS
4. CrangapTHble TeIUIOBbIe 3()(PEeKThl MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg 1") AHct
5. Kakue u3 mpuBEICHHBIX PEAKIIUI SIBISIOTCS SHIOTEPMHUUECKUMU?
a) 1/2 Ny + 3/2H,=NHj , AH = — 46 K]I>x/Moib
0) H+4/2 0,=H,0, AH = -242 K]]x/Monb
B) /2 N2+ 1/2 02=NO , AH = 90 K]I>x/monb
r) 1/2Hy+ 1/2 I,=HI, AH = 26 K]Ix/mMoab

6. Kakas m3 HamMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe OOpa3oBaHHs oKcHia azoTa ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N+ O=NO B) 1/2 N2+ 1/2 02 =NO
6) N+ 1/2 O,=NO r) NHz+5/20, =2NO+3H,;0
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :
CuO () *+ C (rpagur) = CU (o + CO (), mornmotunock 22 /K TEMIOTHI.
DHranenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5



8.

0) -200,5 r)735
Hnsa peakuuun  NiO ) + C (pagur) = NI o + CO (. Ompenenure BO3MOXKHOE HaIlpaBIICHHUE
CaMOITPOU3BOJILHOTO TCUCHHS PEAKIMU IIPH CTAHAAPTHBIX YCIOBUAX M MPH Temiieparype 627°C.

BemectBo AH®393  (KJI>k/MOJIB) S%gg  (Jx/mMonb*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B otBete ykaxuTe 3HaueHus sHepruu ['mbOca mpu CTaHIAPTHBIX YCIOBUSX, IPU TEMIEpaType

627°Cun Temneparypy Hayajia peakuuu

9.

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

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

Kak n3MeHsieTcst SHTPOIUS TPU Pa3IoKESHUN KapOOHATa KaIbIHs?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS

0) yMeHbIlIaeTCs T') HE 3HAI0

10. HanHas peaxus:
2KClO3 (TB) —2KCl1 (TB)+302 @ AH<O
MOJKET CaMOITPOU3BOJIBHO MTPOTEKATh

a) B IPSIMOM HarpaBJICHUN B) HE MOXKET MIPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4Yeckasa KHHETHKA

B Tectax no teme «Xumuueckasi KHHETUKa»: IEPBOE, BTOPOE, TPETHE, YETBEPTOE U MATOE 3aAAHUS

onenuBarorcs B 0,5 6amna; mecroe, ceIbMoe, BOCbMOE, JEBITOE M JIecsaToe — B 1 0ajl, a OJUHHAAIATOS
—B 2,5 Oaia.

=

TecTt Ne 1

Paznen xuMum, U3ydaronuii CKOPOCTH M MEXaHU3MbI XUMHYECKHIX PEaKIfii, Ha3bIBACTCS
a) XUMHUecKas TepMOJANHAMUKA
0) TepMOXUMHUS
B) XMMUYeCKasi KHHETHKa
CKopocTh XMMHUYECKOH peakliuy — 370 ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB
0) M3MEHEHNE KOJIMYECTBA BEIIECTBA PEareHTOB (MM MPOIYKTOB) PEAKINH B €AHHUITY
BPEMEHHU B €IUHHIIE O0beMa
B) KOJIMYECTBO BEIIECTBA IMPOYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PeaKIIuu
B kakux enuHHIIAaX BBIPAXKAETCS CKOPOCTh XUMHUYECKON peakuu?
a) MOJIb JI et
0) 6e3pazmepHas BeIMYMHA
B) MOJIB’ ¢
OT Kakux (paKTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIIHA?
a) OT IPUPOJIBI PEarupyIONINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO COCyIa
CocrosiHMEe XUMUYECKOTO PaBHOBECHS 00PaTUMBIX MPOLECCOB KOJTMUECTBEHHO XapaKTepU3yeTCs ...
a) PaBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) PHeprueil akTUBU3AIUN
B) KOHCTAHTON PaBHOBECHS
Kak 3anuceiBaeTcst BbIpaXKeHUE 7151 CKOPOCTH PEaKIIUU

4NO(F)+6 H,O=4 NH3(r)+502(r)



a) V = k[NO]*[H,0] 6) V = k[NH3][O>] B) V = k[NOJ*[H,0]°
7. Kaxk 3anuiuercs Belpa)k€HUE AJIs1 KOHCTAHThI paBHOBecHs peakuuu A +2 B = C +D?
a) Kp = [C][D] / [A][B]*
6) Ke = [C][D] / [A][B]
B) Kp = [A][B] 7/ [C][D]
8. Kakoii oTpe3ok Ha [uarpaMMe MoKas3bIBaeT 3HaYeHUE TeIIOBOro ¢ ¢dexra peaxuu?
a)l E.*%

5) 2 I 2

A
o/ ;
— A\

B) 3

v

XOJI PEaKINH

9. Urto MOXHO cKa3aTh O PeakIuy, U300paKEHHOW Ha TuarpaMmme K Bonpocy 8?
a) 9K30TEepMHUYECKasl pPEaKIIHs
0) SHIOTEepMHUYECKAs PEaKITUs
B) pEaKIs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHoBecue peakuuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEILAeTCs BIIEBO.
a) MPY MOHUKEHUH TEMIIEPATYPhI
0) IIpH MOBBIMICHUHU TEMITCPATYPhI
B) IIPU MOBBILICHUH JIaBICHUS
11. Jina peaxkuuu C + 2 H 5 () = CH 4 () Ipu HEKOTOpOI TeMIepaType KOHCTaHTa PaBHOBECHUS paBHA
0,8. PaBHOBecHass KOHIIEHTpalusi Bojopojaa paBHa 1,2 Monb/n. BeluuciuTe HCXOTHYIO
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, MATOE U MIECTOE 3aaHus - B 1,5 O6asia; ceapmMoe, BOCbMOE, IEBATOE U IECATOE — B
0,5 6amna.

Tect Nel

1. {ns ypaBuenus peakiuu Cu SO4 + KOH —... cokpalieHHOE HOHHOE YpaBHEHHE 3alUIIeTCs] B BUJIE
1) 2K'+S047 = K;S0,
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO,+ 20H™ = Cu(OH),{ + SO,*
4) Cu** +20H = Cu(OH),4d
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 pactsopa HCIO4 paBHO
11 2)2 3)11 4) 13

4. JIns monmasiienust ruapoiusa xiaopuaa xpoma (I1I) cnengyer
1) 106aBUTH CONAHYIO KHCIOTY
2) 100aBUTH IIEI0Yb
3) pa3baBUTH pacTBOP BOJIOU



4) TOBBICHTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpe, MPUTOTOBJICHHBIM W3 TUAPOCYIb(paTa Kalbllds U BOIBI, CyMMa
KO3 PHUIIMEHTOB B YPaBHECHUU HEOOPATUMOM JHCCOIMAIIH PACTBOPEHHOT'O BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PactBopuMmocTs Okcanara cepebpa passa 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) Mmacchl BelecTBa K Macce BOJIbI
2) KOJMYECTBAa BEIECTBA K 00bEMY BOJIBI
3) Macchl BelecTBa K Macce pacTBopa
4) KOJHMYECTBa BEIIECTBA K 00bEMY pacTBOpa
8. K ci1abbIM 3JIeKTpOIMTaM OTHOCHUTCS ...
1) ruapoKCcH aMMOHHUSI
2) THIPOKCH KaJIHsl
3)  XJ0pHI Kalblusi
4) MaprasioBas KUCJIOTa
9. U3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIGH MOTYT MMETh IMISIOYHYIO WU KHUCIYIO Cpeny.
[IprunHO# 3TOrO SABIAETCS ...
1) osnekTponu3 coeit
2) IUCTIPOINOPIHOHUPOBAHHUE CONEH
3) ruapaTHpOBaHHUE COJICH
4) THAPONIHU3 COJCH
10.3na4yenue PH uncroit Bosb ipu 25°C cocrasisieT

N1 2) 7 3)0 4) 10
JAucnepcHbie CHCTEMBI

B Tecrax mo Teme «JlucmepcHble CHCTEMBI»: MEPBOE, BTOPOE, TPEThE M YETBEPTOE 3aJlaHUs
olieHHBaroTcA B 1 Oalut; IsITOE M 1IeCTOE 3a0aHus - B 3 Oaja.

Tect Nel

1. VYkaxwure pa3Mepbl YaCTUIl KOJIOUIHBIX CHCTEM
1) menbie 1 HM
2) 60sbie 100 HM
3)or 1 um g0 100 HM
2. Kakwe woHBI CHOCOOHBI BBI3BATH KOATYJSIHIO KOJUTOHMA, YAaCTHI[BI KOTOPOTO HMEIOT
MOJIOXKUTEIBHBIN 3apss?
1) KaTHOHBI
2) aHHMOHBI
3) moJsipHBIC MOJIEKYIT
3. lnsg Kakoro SJICKTPOJIMTA IMOPOT KOAryJsiMH KOJUIOWAA C TOJIOKUTEIBHO 3apshKEHHOMN
YaCTUIIEH NOJDKEH OBITH HANMEHBIITHUM?
1) xsmopua Kasust
2) cynbdaT Kamus
3) oprodocdar kanus
4. Muueia 3015 umeer crpoerne:  {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”
KaKOH 3JICKTPOJIUT UTPACT POJIb HOHHOTO cTabuIM3aTopa?
1) xmopwu sxenesa (111)
2)Bojia
3) rUAPOKCHI KaTust



5. Ilpu B3ammoneiictBuu 20 mu 0,001H mutpara ceunna (1) ¢ 10 ma 0,02H cynwdara xanus
obOpasyercs 30ib cyibdara cBuHna (lI). K kakomy snekTpoay MODKHBI MEpeMemaThCs
YaCTHUILIBI IUCTIEPCHOM (a3bl PU dIIEKTPoIu3e?

1) HaxOAATCS B COCTOSTHUM INHAMUYECKOTO PAaBHOBECHS
2) K KaToy
3)k aHony

6. B nBe kon0Obl Hanmuto mo 50 mu 3058 ruUApoKcuaa skene3a. s TOro 4rtoObl BBI3BATH
KOaryJisiuio 301 moTpedoBasioch 100aBuTh: B iepByto — 5,3 mut 1H pactBopa xstopuaa kamus;
B npyryto — 18,7 ma 0,001H pactBopa ¢docdara Harpusa. Beraucaure mopor Koaryssiuu
Ka)KJIOTO 3JIEKTPOJIUTA.

OKHCIANTENBLHO-BOCCTAHOBUTEIbHbBIE NMpouecChl
B Ttecrax mo teme «OKHCIUTEIHLHO-BOCCTAHOBUTEILHBIC IIpOoLECChI»: MEPBOC, BTOPOEC, TPETHE,

4eTBEPTOE U TATOE 3a7aHus oneHuBaroTcs B 0,5 6amia; mectoe — B 1 6ayt; ceapmMoe U BOChbMOE — B 2
Oama, a feBsiToe — B 2,5 OaJlIoB.

Tecr Ne 1
1. OkucnuTens — 3TO aTOM, MOJIEKYJ1a WX HOH, KOTOPBIH ...
1) YBEJIMUUBAET CBOIO CTEIIEHb OKUCIICHUS
2) IPUHUMAET HJIEKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI
2. IIponiecc BOCCTaHOBJICHUS UMEET MECTO B CIIy4ae, KOrAa ...
1) HEUTpaJbHbIE ATOMBI IIPEBPAILAIOTCS B [10JIOKUTEIbHO-3apKEHHBIE HOHbI
2) MIOJIOKUTEIIBHBIN 3aps HOHA YMEHbIIACTCS
3) OTpHULATENbHBIN 3aps/] MOHA YBETUUYHUBAETCS
3. U3 npeacraBieHHbIX HUKe peakuuii kK OBP aucnponopuroHupoBaHus NpUHAJIEKUT . . .
1) S + 2HNO;3; = H,SO,4 + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg + S = MgS
4. K BOCCTaHOBUTEISAM OTHOCSTCH ...
1) METaJITBI, BOJOPOJI, YTIEPOJT
2) aKTHBHBIE HEMETAJLIIbI
3) AJIEMEHTBI, HaXOAAIINECS B CPEAHEN YACTH ITEPUOANYECKON CHCTEMBI
5. CreneHu OKUCIIEHUS KUCIIOPO/1a a) B BOJIE U 0) B EPOKCHJIE BOJOPO/Ia COOTBETCTBEHHO PABHHI ...
1) a)—2;0)—2
2) a)—2;0)+2
3) a)—2;6)—-1
6. Ilepmanranar xanus B OBP, nporekaroniyx B KUCION Cpefie, BOCCTAaHABIUBACTCA 1O ...
1) Kkatrona Mn?*
2) MaHraHaT-noHa MnO,*
3) okcuaa mapranna (II) MnO

7. B peakuuu, npotekatomieir mo cxeme CrSz3 + KNO; =2 KyCrO4 + K3SO4 + NO okucieHuto
MTOJIBEPTAFOTCS CIICTYIONTUE SJIEMEHTHI ...

1) a30T U cepa
2) cepa u Xpom
3) XpOM U a30T
8. Cymma k03(ppHUIIMEHTOB B peakiuu, MpUBeIeHHON B Bompoce Ne 7 paBHa ...
1) 26 2)18 3) 35
9. Cymma ko3 dunmenron B peakiun KMnOy4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1cne CHCTEMBI



B Ttecrax mo Tteme «DIIEKTPOXUMHUYECKUE CHUCTEMBI»: IEPBOE, BTOPOEC U IMATOE 3aJaHUSA
OIICHUBAIOTCS B 1 0ajur; TpeThe M YeTBepTOE 3a1anus— B 1,5 Gania; mecroe u ceapMoe — B 2 Oaa.

Tect Nel
1. DnexTpoaHbBIN TOTEHIMAN ONPEAETSAIOT 110 YPABHEHHUIO ...
1) Hepnucra
2) MenzaeneeBa-Knaneiipona
3) Boabimana
4)  Appenunyca
2. Paccumraiite DJIC ranbpBanndeckoro aemeHTa MgMgSO4[|CuSO4/Cu mpu craHmapTHBIX

YCIIOBHSX
1) -2,03
2) -—-271
3) 2,71
4) 081
3. Kaxkue npoaykTel 00pa3yroTcs Ha KaToJIe Py JICKTPOJIM3E pacTBOpa HATpaTa cepedpa?
1) Bomopox
2)  cepebpo

3) a3oTHas KHCIIOTa
4)  xucnopon
4. Vxaxute cymMMmy K03 (UIIMEHTOB B YpaBHEHUH 3JIEKTPoIIn3a pacTBopa HuTpaTa meau (1I)

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

5. Kakas nus3 MPHUBCACHHBIX OKHCIINTCIBbHO-BOCCTAHOBHUTCIIbHBIX pCaKHI/Iﬁ MMPOTCKACT
CaMOIIPOU3BOJIbHO B ITPSAMOM HaHpaBJIeHI/II/I?

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

6. Bprumcimre Maccy NHMHKA, TOJYYEHHOTO TIPH DJIEKTPONU3e Cyib(ara IUHKA, 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. llpuBemuTe CXE€Mbl OJJIEKTPOJHBIX TPOIECCOB U MOJEKYISPHOE YpaBHEHHE pEaKIIHH,
MpOTeKaroIel MpHu 3JIEKTPOXUMHUECKOW KOppO3uH rajgbBaHomapbl Zn|Mg B CepHOKHCION
cpene. B oTBere ykaxkute cyMMy K03()PHUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHUHU.

1) 6
2) 5
3 4
4 8

BHeayauTopHass caMocTOsTeNIbHAS padoTa 00ydJarONUXCs OCYIIECTBISCTCS B BHJE H3yUCHHS
JTUTEPaTyphl IO COOTBETCTBYIOIIEMY pa3liely C MpopaboTKoi marepuana; opOpMICHHS OTUYETOB IO
nabopaTOpHBIM paboTaM M BBITIOJIHEHHS JIOMAITHUX 3aJJaHUH.

BapuaHThl TeMATHYECKUX JOMAIIHUX 3aaHUM /sl BHEAYIUTOPHO CAaMOCTOSITEIbHOM PadoThI
CTY/A€HTOB M0 TeMaM

Jlomamuee 3agaaue No 1




no TeMe «XMMHYecKas TEPMOIUHAMHUKA»

B momarmiHeM 3a1aHuu 1Mo TeMe «XUMHUYECKas TEPMOJANHAMUKA»: ITepBast 3a7ada OIIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6aya; Tpeths — B 1 6a.

3amaua Nel

Ja peakunn CHy oy + COy2 () = 2 CO () + 2 H; () onpenennure BO3MOXKHOE HAIPaBIICHUE
CaMONIPOM3BOJIBHOTO TEUCHHS PEAKIIHH [IPH CTAHAAPTHBIX YCIOBHAX 1 pi Temmeparype T = 927 °C,
€CIIM TEIJIOBOM A(PPEKT peakluu A0 3aJaHHOM TeMIepaTypbl HE U3MEHUTCA. Y KaXKUTE: a) BbIIEIACTCS
WIA TIOTJIOUIAETCS SHEPIrus B XOJA€ peakuuu; O0) NpUYMHY HAWJEHHOTO HW3MEHEHUs SHTPOIHUU.
PaccuuraiiTe TemiepaTypy Hadana peakiiuH.

3amaua Ne2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyOry = Ca(OH);z () + C2H; (1), nonb3ysch
CTaHJAPTHBIMH TEIUIOTAMU 00pa30BaHMs pearupyroummx BemecTB. CKOJIbKO TEIIOThI BBIICIUTCS UIIH
MOTJIOTHTCS TIpu oOpazoBanuu 2,24 1 CoH,?

3azmaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHSIM PACCUHTANTE TEIUIOBOU APPEKT peaKIiu:
Hyy + COz)=CO iy + Ha Ory. TepmoxuMuueckue ypaBHEHHS:

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

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

Jlomainee 3aganue No 2
o TeMe « XUMHYECKAsA KHHETHKA)

B nomamnem 3aganuu mo teme «XHUMHUYECKas KMHETHKay: MepBas 3ajada oleHuBaercs B 1,5
Oaya; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTas U msaTas — B 1 Ga.

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

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckonabko pa3 U3MEHHUTCS
CKOpOCTh MpsMon peakiuu, korjaa npopearupyet 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
IIPUMOM U OOpaTHOM peakIiy, €CIIU YBEIUYUTh JaBJICHUE B CCTEME B JIBa paza’?

3amaya Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIUIO PU TEMIIEpATYpe
200 °C, ecim TeMIIepaTypHbId KO3((GUIIMEHT CKOPOCTU peakuu paBeH 2. Bo ckonbko pa3 U3MEHUTCA
IIPU 3TOM CKOPOCTb PEAKIINH?

3amaua Ne3

Haiiaure HauanbHble KOHIEHTPALMU UCXOAHBIX BEIECTB U KOHCTAHTY PaBHOBECHUS PEAKIINH:
Fe () + H20 () = FeO () + Hz 1), eciiu paBHOBECHBIE KOHLEHTPALMU PEATUPYIOIIUX BEILECTB PABHBIL:
[H20]=0,3momp/1, [Hz] = 0,4 Moas/m1.

3agaya Ne4
Hus peakumonnoi cucremsl: CO ) + HoO yp = CO2 (y + H; () HavanbHble KOHIEHTPALMH
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mmons/n. OnipenenuTe KOHIIEHTPAIIUHA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJTH KOHCTAaHTa paBHOBECHS paBHa 1,45.
3agaua Ne5
Bripazute uepe3 KOHIIEHTpAIH PEareHTOB KOHCTAHThHI PABHOBECHS CICIYIONINX PEAKITHil:
Nz(r) +3 Hz(r) =2 NH3(F), AH =-92.2 k]I x;
COQ(I—) +C = 2 CO(r), AH =+160,5 x/Ix;
CO(F) + HzO(r) = CO» @ T Hz(r), AH =-41,1 k]I x.



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 mo Teme «PacTBOphD»: TmepBas, BTOpas, TPEThid W IsATas 3aJadu
ornieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3amaua Nel

B kakom o0beme Boabl ciienyeT pactBopuTh 1351 SnCl, mist monyuenus 3M pacTBopa xjopuaa
onoBa (II) ¢ mmotHOCTRIO p = 1,405 T/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 COKPAIICHHBIE WMOHHBIC YpPaBHEHUS PEaKIHMA
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO3; + 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 — NH,OH;

ZnS + 2H" — Zn®* +H,S

3agaua Ne4d

Berancnure pH 0,05M pactBopa cepHON KUCITIOTHI.

3agauda Ne5

Kaxue u3 cnemyrommx coneil moaseprartcs ruaponusy: NasSiOs. Cu(NOs),. KBr? CocraBbre
HMOHHBIE U MOJIEKYJISIPHbIE YPaBHEHUS TMJIPOJHM3a COOTBETCTBYromMX coneld. Kakoe 3nauenune pH (<
WIH> 7) UMEIOT PacTBOPHI ATUX COJIEH?

3agauda Neb6

Haiinure npoussenenue pactBopumoct PbCly, eciiu B 200 Mt Bozsl pactBopsiercst 2,17 1 3Toro
COETMHEHUSI.

Jlomaninee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE ITPOLECCHD)

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 Kk03(pPULIMEHTHI B ypaBHEHHMAX OKUCIUTEIBbHO-BOCCTAHOBHUTEIBHBIX pPEaKLHUH.
VYKakuTe THI KaXKI0U PEAKIIH.

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

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

CocTraBbTe YpaBHEHUS OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUH:

KMnO, + NaNO, + H,O—

NaCrO, + H,O0, + NaOH —

Bi(OH); + Na;S;,03+ NaOH —

Bi,O; + C —

Mg + HNOs pug)—

3ajgaua Ne3

Jlaubl 1Be OKHCIUTEIbHO-BoccTaHOBUTENbHBIE Mmapbl: KNO;, KNOjz; u Pb(NOgz),;, PbO..
[Tonb3ysick TaOnuiel CTAaHAAPTHBIX OKHUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX TOTEHIIMAIOB, COCTABHTE
ypaBHEHHE BO3MOXKHOM peakiuu B ykazanHou cpeae (HNOs3). Paccuumraiite 3HaueHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

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

B nomantneMm 3aganuu 1o TemMe «JIEKTPOXUMUYECKHE CHCTEMbI»: TIepBas 3ajava OllCHUBACTCS B
1 6amr; BTOpas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

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

ypaBHEHHE TOKOOOpa3yloeld peakiuy, MpOTEKaomeld mpu padoTe TralbBaHUYECKOTO JIIEMEHTa
Co/Co(NO3); // AI(NO3)s/Al. Paccuuraiite DJIC (E) ranbBaHHYECKOro 3JIEMEHTa MPU CTaHIAPTHBIX
YCIIOBHSX.

[TpuHSIB MOTEHIIMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlIa B KATOJHOM pacTBope, mpu KoTopoit D/1C ranbBaHN4IecKOTo AIeMEHTa YMEHBIINUTCS
Ha 0,02B.

3amaga Ne2

[IpuBenute cxeMbl OJIEKTPOAHBIX TPOIECCOB U MOJEKYISpPHbIE YPaBHEHUS PpPEaKIIUH,
MIPOTEKAIOIINX MPHU JIEKTPOXUMHUUECKON Koppo3uH ranbBaHonapsl Co/Ni: a) B Kucloil cpeze; 0) BO
BJIQKHOM BO3/yXe€.

Onpenenure yObUTh MAacchl aHOJa MPU KOPPO3UH B KUCTOW cperne 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3amagya Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YpPaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (aHOJI HWHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIIUH, IIPOUCXOISIIECH MTPH AIEKTPOITH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOq,

Bbruncnure ¢akTtuyeckoe KOJIWYECTBO METasula, MOJYYEHHOIO Ha KaToJle MPH 3IIEKTPOJIU3e
Co(NO3)2, ecitu 3JIEKTPOIIH3 TPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia o Toky coctaBui 85%.

VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBITICHUS BBIX0/Ia METaJIJIa TT0 CPAaBHEHUIO C PACUETHBIM.

BapuaHTt 1oMaumHeil KOHTPOJILHOM PadoTHI

BAPHUAHT Ne 1

TEMA 3AJJAHHUE
Tema 1. 3aganme 1. OxoHYaHME 3JIEKTPOHHOU  (POPMYIIBI
Ilepuoauyeckas cucremMa 3J1eMEeHTOB ....6s26p1'.YKa>K1/ITe IIOJIO’KEHUE 3JIEMEHTA B
CTpPOCHHE aTOMa MIEPUOJNYECKON CUCTEME: MEPHOJ, IPyMIy, HOArpYMILY,




Ha3BaTh dJeMeHT. CoCTaBbTE JJICKTPOHHYIO (HOpMYTy
aToMa »JJIEMEHTa. YKaXXUTe DJIEKTPOHHOE CEMEWCTBO,
METAaJII HIIH HEMETAJII. CocTaBbTe
AJIEKTPOHHO-TpapuUecKyr0 GopMylly s yKa3aHHBIX
3JICKTPOHOB B HOPMAJILHOM COCTOSTHUH.

3amanue 2. VYkasaTh BCE€ KBAHTOBBLIE 4YHCIA IS
AJICKTPOHOB, OTBEUAIOIIHUX CJIACAYIOIMIECH DSJIEKTPOHHOM

dbopmyie 5p6

Tema 2. 3apanue. CocTaBbTe YpaBHEHUS PEAKIIUI, IPYU TOMOILIHU
Kuc10THO-0CHOBHBIE CBOIICTBA KOTOPBIX MOKHO OCYIIECTBUTD CIEAYIOIINE
BellecTB MIpEeBPALCHUS
Zn — Zn0O — ZnCl, — Zn(OH),—Na,[Zn(OH)4]
Tema 3. 3apanue 1. [Ina peakuun FesOyk) + Hory = 3Fe0k) + H.0n

XumMu4veckas TEPMOAUHAMHUKA

ONpEZIETIMTE BO3MOYKHOE HAIPABJICHHE CaMOIPOU3BOIBHOIO
TEUECHUsI PEaKUUH TPH CTAHIAPTHBIX YCIOBUSAX W TIPH
Temmeparype t =1227°C, ecim TeruioBoi ekt 1o
3aJTaHHOH TEeMIIepaTyphl HE U3MEHUTCS.

VYKaxure: a) BBIIEIACTCS WM TOTJIOMIACTCS SHEPTHS B XOZIE
peakimy; O) NpPHYMHY HAWIECHHOIO WM3MEHEHHS SHTPOITHH.
Paccunraitre Temmieparypy, Ipyd KOTOPOM YCTaHABIMBACTCS
paBHOBECHE 1 IPOUCXOUT cMeHa 3Haka AG.
3ananue 2. Berunciure Terosoit addext peakimu 3Fe;Oyk)
+ 8Alx) = 4ALOsk) + 9Fek), MONB3YACh CTaHIAPTHBIMU
SHTAIBIMAMU ~ OOpa30BaHMS ~ PEArMpyrONIMX  BEIIECTB
(mpunoxenue 3). CKOJIBKO TeIIOThI BbIIEIUTCS (IIOTJIOTUTCS)
npu oOpazoBaHuH BenecTBa Fe B kommuectse 56 17?7

Tema 4.
XuMHYecKasd KHHEeTHKA U
XHMHYECKOe PABHOBECHE

3aganme 1. TemneparypHbiii Ko3(h(dULIKEHT peakuuu
paBeH 2,5. Kak M3MeHMTCA CKOPOCTb PEaKLMH: a) MpHU
noBellIeHNH TemmnepaTypsl oT 60 no 100°C; 6) npu
OXJIQXACHUH peakmoHHou cMmecu oT 50 1o 30°C?
3ananme 2. Jliia oopatumoit peakiun FesOux) + Haypy =
3FeO) + HoO(3anummre BeIpakeHHe KOHCTAHThI
paBHoBecust AH®, x/[x =+ 69,8. Tlpennoxute criocoOb!
YBEJIMYEHUS] KOHLIEHTPAIMH TPOAYKTOB PEAKIIHH.

Tema S. PacTBopsl

3aganume 1. B 180 M Boas! pactBopeno 20 r cynbdara
Mmapranua. [Tonyanics pactBop miotHocTso 1,101 r/mi.
Boruncnute MOISIpHYI0, HOPMaJIbHYIO, MOJISUIBHYIO
KOHILIEHTPALUU U MacCOBYIO JIOJIF0 PACTBOPEHHOTO
BEIIIECTBA.

3ananue 2. CocTaBbTE MOJIEKYJISIPHBIE U
MOHHO-MOJIEKYJIIpHbIE YpPaBHEHUS PEaKIIHii
B3aUMOJICICTBUS B paCTBOPAX MEKIY:

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

NH4OH u MnC|2; H,SO4 un Ba(OH)z
3apanme 3. CocraBpTe€ HOHHO-MOJIEKYJSIPHBIE H
MOJICKYJISIpHBIE ypaBHEHHs Truaponm3a coieir NaySiOs,
SbCl3, Rb,SO,4. Kakoe 3nauenune pH (>7, <7) umeror
pacTBOPBI ITUX COJIEN?

Tema 6.
OKHCJINTEIBLHO-BOCCTAHOBUTEILHBIC
CBOMICTBA BelIECTB

3apanue. MeTo10M 3JIEKTPOHHOTO OanaHca moaoepuTe
KOA((PHUIHUEHTHI B YpaBHEHUSX, YKAXKHUTE OKHCIUTENb U
BOCCTAHOBUTEJb, HAITUIIINTE JIEKTPOHHBIC YPABHEHUS
MIPOLIECCOB OKHUCIICHUSI M BOCCTAHOBIICHUS

HsPO; + KMnO,4 + H,SO4 = H3PO4 + MNSO4 + K,SO4 +
H,O




CuS0QO4 + H3PO, + H,O = CuH + H3PO4 + H,S0,

3JI€KTp0XPlMPl‘leCKI/Ie CHUCTEMBbI O6p&30BaHHOFO IJ1aCTMHaMHU U3 MCTAJIJIOB

Tema 7. 3ananue 1. /{715 raabBaHUYECKOTO DJIEMEHTA,

Zn un Ag,norpyXeHHbIX B paCTBOPHI UX COJIEH €
KOHIIEHTpallMell HOHOB METaJIOB
A™ =0,0lu B™ =0,05
1) COCTaBbTE CXEMY rajlbBaHUUYECKOIO
AJIEMEHTA;
2) HANUIINUTE YPaBHEHUS DJIEKTPOTHBIX
MIPOIIECCOB U TOKOOOPA3YIOIIEH peaKinu;
3) paccuuTaiTe AMEeKTPOABUKYIILYIO CHUITY
rajibBaHU4ECKOr0 JIEMEHTA.
3aganme 2. CocTaBbTe YpaBHEHHUS JIEKTPOIHBIX
MPOIIECCOB (aHOJ MHEPTHBIN) U MOJIEKYJISIPHOE
ypaBHEHHUE PEAKIINH, TPOXOISIICH MPH SJIEKTPOITH3E
pacruiaBa win pactBopa siektponuta  paciiaB CaCly
BrruncnuTe Maccy MeTasia BEIICTUBIIETOCS HA KaToJe,
€CJIHM JIEKTPOJIN3 TPOBOIMIM Tipu cujie Toka A =10,0. B
Te4yeHue BpeMeH! = 2,5 4.Bpixo1 Merana 1o Toky Br
cocraBun  98%.
3ananue 3. CocTaBbTe ypaBHEHUS 3JIEKTPOIHBIX
MPOIIECCOB M MOJIEKYJISIPHOE YpaBHEHUE PEAKIIUH,
MPOTEKAOIIEH TIPU AIEKTPOXUMUYECKOM KOPPO3UHU
ranpBa”onapel: Pb - Sn
a) B KHCIION cpefie;
0) B atMoc(epe BIAKHOTO BO3IyXa.

oakrwdE

N

SRS

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYecKas TEPMOANHAMHKA)

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: TOHITHE CUCTEMBI, BUIBI CUCTEM.
TepMmonnHaMuyeckue napaMeTpbl U (PyHKIIMHA COCTOSTHUSL CUCTEMBI.

Buytpennss sneprus. Padora. TermoTa.

[lepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJ).

OHTaNbNMs Kak QYHKIUS COCTOSHUS CUCTEMbI. DHTANIbINS 00pa30BaHMs BEIECTBA.
TennoBoit 3gdext xumuueckoi peakunu. GakToOpbl, BAUSIONINE HA TEIUIOBOM AP deKT
XUMHYECKON PEaKIIHH.

Tepmoxumus. 3akoH I'ecca.

CnencrBus u3 3akoHa ['ecca.

DOHTpOMUs KaK QYHKIHS COCTOSHUS CUCTEMBI.

Bropoii 3aKk0OH TepMOJIMHAMUKHU.

Tpernii 3aK0OH TEPMOJINHAMHUKH.

Oueprust [nb6ca.

Hanpasnenue caMonpou3BoJIbHOTO MPOTEKAHUSI XUMUUECKUX PEAKIIHA.

KOHTpOJII)Hble BOIIPOCHI IO TEME «XuMHUYeckass KHHETHKAY

Xumnyeckas KuHeTHKa. CKOpOCTh XMMHUYECKOM peakiuu U METO/IbI €€ PEryJINPOBaHMUS.
BnusiHMe KOHIEHTpalMu Ha CKOPOCTh XUMHUECKOW peakIMM (3aKOH JeHCTBYIOIIUX
Mmacc).

Bnustaue Temrieparypsl Ha CKOPOCTh XUMHUYeckoi peakiuu. [Ipasuno Bant — Lodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBaLMU. Y paBHEHUE AppeHuyca.

Teopust mepexoAHOro KOMIUIEKCa. DHEPreTUYeCcKas AuarpamMmma.
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10.
11.
12.

13.
14.
15.
16.
17.

RROo~NoR~wNE

0.
1.
12.
13.

Kpupas Maxkcemna — bonbiimana. DHepreTuueckuii 6apsep.
Karanutuuecknue CUCTEMBI.

BiusiHue katanusatopa Ha CKOPOCTb XUMUYECKOU PEaKLUu.
I'oMOreHHBIN U reTepOreHHbIN KaTaluus.

KonebarenbHble peakiuuu.

Xumuueckoe papHoBecre. OOpaTuMblie 1 HEOOpATUMBIEC PEAKLINH.
KoHcTaHnTa XMMHYECKOIO PABHOBECHS.

Cwmenienne xumuueckoro paHosecus. [Tpunuun Jle—Illarense.
BiusiHue KOHLIEHTpaLy, JaBJICHNs U TEMIIEPATYPHI.

da30BbIC PABHOBECHH.

da30BbI€ AMArPAMMBI J1JIs1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KOHTpOJIbHLIe BOIIPOCHI IO TEME «PaCTBopr»

ITonsTne pactBopa. PactBopuMocTs BemecTsa. PactBopuMocCTs rasa.

PactBopbl. CriocoObI BhIpaXKeHUS KOHIIEHTPAIMH PacTBOPOB (MaccoBast A0S, MOJISIpHASI
KOHLEHTpALUs, MOJISIPHAsl KOHLIEHTPALlKUs SKBUBAJIEHTA, MOJIbHASL 10JIs1, TUTP).
KonnurarusHeie cBolicTBa pacTBOpoB. M neanbHblil pacTBOp.

3akousl Payms: I (tonomerpuueckuit) wu Il (30yuimockonmuueckuil U
KPUOCKOTIMYECKUH).

Ocmoc. Ocmotrueckoe napieHue. Cxema 0ocCMOMETpA.

KucnotHo-ocHOBHbBIE B3aMMOIEUCTBUS BELIECTB.

WNonnas Teopus KMCIOT U ocHOBaHUN AppeHuyca. OCHOBHBIE MOHITHS U MOJIOXKEHUS
Teopuun AppeHuyca.

Jucconmarus KUCjaoT, OCHOBAHHH U COJIEH C TOUKHU 3pEHUsI HOHHOW Teopuu AppeHunyca
(Tpumepsr).

Crenens nucconuanuu. CHIbHBIC U CTA0bIE DJIEKTPOIUTHI.

Juccounanus cnalblix 37eKTpoanuToB. KoHcTaHTa Aucconnani.

3akoH pa3basinenus OcTBaibaa.

Peakiiun noHHOTO OOMEHa MEXAY JIEKTPOIUTaMU (Ha MpUMepe peakluii 00pa3oBaHMs
c1a00Tr0 ANEKTPOJIUTA, OCAIKA U Ta3a).

[IponsBeneHne pacTBOPUMOCTH.

HNonHnoe npousseaeHue Boabl. BoAOpOIHBIN U THAPOKCUIIBHBIN MOKa3aTEeNH.

I'mpoponns coneit. Tunel rugponusa conen.

KonnuecTBeHHBIE XapaKTEPUCTUKU MpoOIiecca THIPOIN3a.

@DaxTOopHl, BAUSAIOLUIME HA IPOLECC THAPOIIN3A.

KonTposabHbie Bonmpockl 10 TeMe «/lucnepcHblie cucreMbD)

I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.
HucnepcHocts. Kitaccudukanyum AUCnepcHbIX CUCTEM.
Komnnounansie pactBopsl. JInodunbHbie U 110GOOHBIE KOJUIOUIBI.
CriocoObl osTyyeH st KOJJIOUIHBIX PACTBOPOB.

CtpoeHne KOJUTOUIHBIX YacTHII.

IIpaBuno dasuca — [leckosa.

Y CcToInBOCTh KOJUTOUAHBIX cucTeM. CTaOnIM3aTopHl.
Koarymnsus nuodunbHbIX U THO(QOOHBIX KOJUIOHIOB.
CeanMeHTaIUS KOJJIOUIOB.

Koarymsiuus KoJIouaHbIX pacTBOPOB 3JIEKTPOIUTAMH.
[TpaBumno lyneue — Napau. Koarynupytromas cmocoOHOCTb.
OnTHyeckue cBONCTBA KOJUIOUIHBIX PACTBOPOB.
DJIEKTPUYECKUE CBOMCTBA KOJIJIOMAHBIX PACTBOPOB.
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12.
13.
14.
15.
16.
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18.
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KoHTposbHbIe BONPOCHI 10 TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
PO ECCHI»

OcCHOBHBIE MOHSTHS TEOPUU OKUCITUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.
OKHCITUTEIIFHO-BOCCTAHOBUTEIbHEIC CBOMCTBA BEIIIECTB.

Baxxneiine OKUCINTEIN 1 BOCCTAHOBUTEIIH.

TuIbl OKHCIUTETEHO-BOCCTAHOBUTEIIBHBIX PEAKITUH (TIPUMEPHI).
OKHCIUTEIBEHO-BOCCTAHOBUTEIBHBIN ITOTCHIIAAIL.

VYpasuenue HepHucra.

CocraBieHrue OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
Hanpasnenre oKuCInTenbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHTpOJIbHLIe BOIIPOCHI IO TEME «3.11eRTp0ngnqec1me CHUCTEMbBID»

DNeKTpOXUMHYECKHEe CUCTeMbl. Kitaccudukarus 3JeKTpOXUMHYECKHX TIPOIECCOB.
DNEeKTPOXUMHUYECKHE MPOLECChl, NMPOTEKAIoIMe Ha TpaHUIE pazjena «MeTaul —
pacTBOp».

lNanpBanmdeckmii anemeHT Jdanusis — Skoou.

DNEeKTPOABUKYINAS CHJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3mepenne  3NIEKTPOAHBIX  MOTEHUMANOB. Psa  CTaHAAPTHBIX — 3JEKTPOJHBIX
noteHuanoB. CBOICTBA METAJJIOB B COOTBETCTBUM C HMX TOJIOXKEHUEM B ALY
HaNPsHKEHUM.

VYpasuenue HepHcra.

DIEeKTpoIN3 PaciuiaBoB U pacTBOpoB. KaTo/iHbIE M aHOIHBIE TIPOLIECCHI.
O6benunenHsbi 3akoH @apazes. Boixos no Toky.

Kopposus metannos. Knaccudukaiys KOppo3nOHHBIX MTPOLIECCOB.

Xumuyeckasi Koppo3usl.

DNEeKTpOXUMHUYECKass KOppo3usi. AHOJHOE OKHCIEHHE MeTalyla M  KaTOJHOE
BOCCTaHOBJIEHUE OKUCIUTENS.

[Tpumepsl KOPPO3UH B KUCIION cpelie U aTMOC(hEpPHON KOPPO3UH.

CkopocTh KOppO3UH.

3amura METaJIOB OT KOPPO3HH.

3alMTHBIC TOKPBITHSL.

DAEKTPOXUMHUECKHE CIIOCOOBI 3aUTHI OT KOPPO3UU METAILIOB.

XUMUYECKUE UCTOYHUKH TOKA. ['albBAHMYECKHI DIIEMEHT.

XHUMHYECKUE UCTOUHUKH TOKA. AKKYMYJISTOPHI.

XHUMUYECKUE UCTOYHUKU TOKA. TOIJIMBHBIC JIEMEHTHI.



INPUJIOKEHUE 2

7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU
HpOMe)KYTO‘-IHaSI arTrecranuia UMECT L CIBIO OHpeIICHI/ITB CTCIICHb JOCTHIXCHUA
3aIUIAHMPOBAHHBIX PE3Y/IbTATOB OOYUCHHMSI 110 TUCIUILIMHE 3a ONPEACIICHHBINA MePHOoI 00yUICHUSI.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHON aTTeCTAINH:
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O1eHOYHEIE Cpe€acTBa

OIIK-1 CniocobeH pemath 3a1a4u mpodheccnoHaTLHOM IeATETPHOCTH Ha OCHOBE UCIIOJIb30BAHUS TEOPETHUCCKUX U MPAKTUYCCKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKHUX HAYK, a TAK)Ke MAaTEeMaTHYECKOTO anmapara

OIIK-1.1

Omnpenensier XapaKTePUCTHKH
¢uU3n4eckoro M XUMHYECKOTO
nporecca (SBICHHS), XapaKTePHOTO
Ui 00BEKTOB MPOQPECCHOHATBHON
NesITeIIbHOCTH, Ha OCHOBE
TEOPETUYECKHIX u
AKCICPUMEHTAIBHBIX UCCIICTOBAHHIA

Hepeueub meopemuiecCKux 6onpocoe K zauenty.:

16.
17.

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

24,

OCHOBBI XMMMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBI, (YHKIIMH COCTOSIHUSA CUCTEMBI. [1epBblil 3aKOH TEPMOAUHAMUKH.

OHepreTuka XMMHUYECKHUX IPOLIECCOB.

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

OHntponus. YpasHeHue bosbiiMana. BTopoil u TpeTuii 3aKOHbI TEPMOJIUHAMUKHU.

Oueprus ['m66ca. HampaBiieHus XMMHYECKHUX MPOIIECCOB.

Xumuueckas kuHeTuka. CkopocTh XxuMudeckoi peakuuu. CpeqHss U MCTUHHAs CKOpPOCTU
peakunn. Kunernueckas kpuasi.

CKopocCTb peakui U METO/IbI €€ PEryJIMPOBAHHUS.

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

OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILIEKC. Y paBHEHUE AppeHuyca.

. KatanuzaTopbl 1 KaTanUTHYECKUE CUCTEMbI. [ OMOT€HHBIN KaTans.

. KaTtanuzaTopbl 1 KaTanIUTUYECKUE CUCTEMBI. [ €TepOreHHbIN KaTains.

. XumMuyeckoe papHoBecue. KoHCcTaHTa XMMUYECKOTO paBHOBECHSL.

. Cmemenne xumuueckoro paHosecus. [Tpunuun Jle [larensbe.

. PactBOpb1. CiocoObI BeIpaskeHUsI KOHIIEHTPAIUU PACTBOPOB.

. PactBops! snektponutoB. CTeNeHh U KOHCTAHTA JEKTPOJIMTUUECKOW TUCCOIUAIIMU. 3aKOH

pa36asnenus OcTBaibaa.

Jucconumanus KUciaoT, OCHOBaHUM, cosiell. AMQOTEpHbIE 3JIEKTPOTUTHI.

PactBopumocTs. IlpousBenenue pacTBOpuMOCTH. YciIOBHUE O0pa3oBaHHMS U PACTBOPEHMS
OCAaJIKOB.

Hucconnanus Boasl. MonHOe pounsseneHue Boabl. pH.

I'mpponus coneil. CTeneHb U KOHCTAHTA THIPOIU3a.

Hucnepcusie cucrembl. Knaccuduxanus. Jlnodguibabie 1 110)OOHBIE KOJTOUIHI.

CrpoeHne KOJTOUIHBIX YaCTHLL.

Koarynsiuust KoJuIouHbIX pacTBOPOB.
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE CBOICTBa
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.
DIEKTPOXUMHUYECKHE CUCTEMBI. 3aKoHbl Dapajes. DIEKTPOAHBIN NOTEHIUAL.

BEIIECTB. Knaccudukanus
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25. N'anpBarm4eckmii 3emMeHT Jlanuais Axoou.

26. DIEKTPOXUMUYECKUE CHCTEMBI: SJICKTPOJIN3 paciuiaBoB. [I[puMeHEeHHE AIEKTPOIH3a.

27. DnexkTposn3. AHOJIHBIN M KaTOJIHBIN MPOIECCHI MPU AIEKTPOIU3e pacTBOpoB. [Ipumenenue
AJEKTPOJIU3A.

28. Koppo3sus. Buasl koppo3un. CriocoObl 3a1IMTHl METAIJIOB OT KOPPO3HH.

OIIK-1.2

HCHOJ’IB?)YCT TCOPECTUYCCKHNEC OCHOBBI
TCXHUUYCCKHUX HAYK IJII NPUMCHCHHA
HMHHOBAIIlMOHHBIX TEXHOJIOTHH Ha
PCAIBbHBIX CTPOUTCIIBHBIX 00BEKTOB

Ilpumepnvle npakmuyecKkue 3a0anus

1. HanucaTh 53JIEKTPOHHBIE YpPAaBHEHMs DSJIEKTPOAHBIX IPOILIECCOB, YpaBHEHUE CyMMapHOU
TOKOOOpa3ytomeil peakuuu, BoIYUCIUTh, DJ[C ralbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHLEHTpPaluu
HOHOB MeTaiuioB pasHs: [A1*1]=0,001 monb/i1, [Co?*]=0,1 Mous/iL.

2. Hanncath MOHHBIE U MOJIEKYJISIpHBIC YpaBHEHUS peakuuid rugponusa coieit: K3POy; NapSOs,
ZnC|2.

3. 3aKOHYUTH YpaBHEHHs pEaKLUii, HAMKCAB UX B MOJIEKYJISIPHON U MOHHOM opmax:

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

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

5. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUNA:

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

6. HamucaTh 5J€KTpOHHBIE YpaBHEHHUS OJJIEKTPOJIHBIX MPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpasyromel peakuuu, BeMUCIUTh DJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJVIOB PABHBI: [Mn2+]=0,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH ypaBHEHUs peakliii, HaMCcaB UX B MOJIEKYJIIPHOW U MOHHOM Qopmax:

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

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

9. Hammcatrs 51€KTpOHHBIE YpaBHEHMsI DJIEKTPOJHBIX IIPOIIECCOB, YpaBHEHHWE CyMMapHOMU
TOKOOOpa3yromeit peakiuu, BeIYUCIUTh, DJ[C ranbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
MOHOB METAJJIOB PABHBI: [Zn2+]=0,01 Mous/11, [Cu*]=1,0 Moub/.

10. Cynbdat amomunust Maccoit 36,4 r pactBopuian B 100 r Boasl. [IIO0THOCTH MOIY4EHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: 0(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hamucarh 37€KTpPOHHBIE YpaBHEHHS 3JEKTPOJHBIX IPOLECCOB, YpPABHEHUE CyMMapHOU
TOKOOOpasyromel peaknuu, BeMUCIUTh JJ[C ranpbBaHUYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUH
MOHOB METAJVIOB PABHBI: [Mn2+]=O,01 moiw/11, [Ag']=1,0 Mons/m.
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12. 3akOHUYMUTH ypaBHEHUS PEAKIIHi, HATUCAB UX B MOJICKYJISIPHOM U HOHHOM BHUJIE:
MnS + H,SO,4 —, Fe(OH)3; + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOIMHAMUYECKYIO BO3MOKHOCTB NpoTekanus peakuun CaO + 2 Co) =
= CaC; () + CO(y), AH; = 460 xI>x pu cTaHJapTHBIX YCIOBHAX. PaccunraiiTe TeMnepaTypy Hadaa
peakuuu, ecau  S(Ca0)=38 Jhx/monb-K; S(C)=6 JIx/mons-K; S(CaCy)= 70 x/monb-K;
S(CO)=197 Ox/monb-K.

14. CocTaBbTe ypaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUA:

KMnO, + NaNO; + H,SO,4 —, Cry(SOy)3 + Br, + NaOH —.

15. Onpenenure TepMOJMHAMHUYECKYIO BO3MOXKHOCTB ITpoTekanus peakuuu 2 Cl, ) + 2 H Oy =4
HClyy + Oy (1, AH; = 115,6 x/[x npu cranmapTHbIX ycrnoBusx. PaccunTaiite Temmeparypy Hadaia
peakiuu, eciau S(Clp)=223 Jhx/mons K; S(H20)=189 JIx/mons K; S(HCl)= 187]x/mMonsK;
S(02)=205 JTxx/monbK.

16. Hanncath ypaBHEeHUS peakluii THApoan3a B MosieKyisipHoM U nonHoM Bujze: CrCls, NaNOg,
K,CO:s.

17. CocTaBbTe ypaBHEHHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIN:

K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. T'omorenHas peakuus mporekaer mo ypasHenutro Ho ) + b oy = 2 Hly). Havanbnas
KOHIIEHTpauusi Bogopoxa 2,1 mone/n, monma 1,5 monb/1. Bo CKOMBKO pa3 M3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bonopoxna?

19. B 640 mu Boasl pactBopmin 160 r xmopuna xkenesa (I11). ILnoTHOCTs MOTydYeHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClg); Cy; Cox; Crm; N(FeClz) u N (H20); T.

20. Ompeznenute TEPMOIMHAMUYECKYIO BO3MOXKHOCTH HpoTekaHHs peakuuu CSj ) +3 Oyp=
=CO; () + 2 SO; (y, AH; = -1075 k/I>x mpu cTaHIapTHBIX yciaoBusX. Paccuuraiite TemmepaTypy
Havana peakiuu, eciu S(CS2)=151 JIx/mons-K; S(O2)=205 dx/Mons-K; S(CO2)= 213 dx/monb-K;
S(S0,)=248 JTx/monb K.

21. Peakuus unet no ypasHeHuto: 2 Hy () + Sy () = 2 HoSry. HauanbHas KoHLEHTpalys BoAopoaa
2 momnb/1, cepsl 1,5 Monb/n. OnpeaenuTte BO CKOJIBKO pa3 U3MEHHUTCS CKOPOCTh PEeaKIIMU K MOMEHTY,
Korjaa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Onpenenute TEPMOAMHAMUYECKYIO BO3MOXKHOCTD IMIPOTEKAHUS peakuuu 2 ZnS () + 3 Oy =
=2 2n0 ) + 2 SO; 1), AH, = -890 x/I)x npu craHIapTHBIX ycIoBUsX. PaccuuTaiite Temmeparypy
Havana peakiuy, eciu S(ZnS)=58 [x/mons-K; S(02)=205 Ix/monb-K; S(ZnO)= 44 Jx/mons K;
S(S0,)=248 JTxx/monbK.
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WHNKATOpa KOMITCTCHITHH
23. HauanbHble KOHIEHTPALMH UCXOIHBIX BelecTB B peakuuu: 2 SO; ) + Oy () = 2 SO3 () 6b1IH
pasusbl 1,8 Monb/n SO 1 2,4 Mob/11 Oz. Bo CKOJIBKO pa3 H3MEHUTCSI CKOPOCTh PEAKIIMH K MOMEHTY,
koraa npopearupyet 0,8 Mmonn/1 SO,?
24. B pactBope oprodocopHoii kucnotsl Maccoit 1200 r u mumoTHOCTHIO 1,153 T/MIT comepkuTest
312 r H3PO4. Paccuntaiite: ®(H3POy); Cy; Cox; Cn; N(H3PO4) 1 N (H20); T.
OIIK-1.3 Pemraer wHXeHepHblE 3aJauM  C Ilpumepnule npaxmuueckue 3a0anus
IIOMOIIIBIO MaTeMaTHIECKOTO 1. s peakuyun CHy (ny + CO2 () = 2 CO () + 2 H (1) onpenennre BO3MOKHOE HalpaBICHAE
almapata  BEKTOPHOH  aireGpbl, | CAMONPOU3BOIBHOTO TEUCHHUS PEAKLIUH IPU CTAHIAPTHBIX YCIOBUAX M Ipi  Temneparype T =927°C,
AHAJIMTUYECKON reoMeTpun u|ecnu TeroBOM HPQEeKT peakuuud 0 3aJaHHOW TEeMIIepaTypbl HE HU3MEHHTCSA. YKaXHTe: a)

MAaTEMATHYCCKOI'O aHaJIn3a

BBIJICTISICTCSl WJIM TIOTJIONIAeTCS DHEPrHsl B XOAE pPeakiuu;, O) MPUUMHY HaANJEHHOTO HW3MEHEHUS
sHTponuu. Paccunraiite Temneparypy Hadasaa peakLuu.

2. Beipa3uTe yepe3 KOHIEHTPALUU PeareéHTOB KOHCTAHTHI PABHOBECHS CIIEAYIOIIUX PeaKIui
Nory + 3 Hary = 2 NH3py, AH = -92,2 xJIkx. YKaxkure HanpaplIcHHE CMEUICHUS XUMHYECKOIO
paBHOBECHSI STUX PEaKUUi: a) MPH MOHUKEHUU TEMIEPaTyphl, €CIH JaBJICHHE MMOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpPATypa MOCTOSHHA.

3. CkonbKO MUJITMIUTPOB 96%-HOrO pacTBOpa CEpHOIl KUCIOTHI C IUIOTHOCTHIO 1,84 1/mi
norpedyetcs s npurorosienus 2 i1 0,25M pactsopa?

4, Kakue w3 crieaymomux cosied moxasepratorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJSIPHBIC YpaBHEHHUS THUIIPOJIM3a COOTBETCTBYOIMHUX coneil. Kakoe
3HadyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX COJei?

5. 3onb rugpokcuaa Maraus nonydeH nyreM cMmemuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Onpenenure 3apsa 4acTHI] MOJYYEHHOTO 30J U HAIMILNATE
(bopmyTy €ero MUIIEIUIBIL.

6. PaccunTaiiTe 2JIEKTPOABIIKYILYIO CHIIy U ONPEIEIUTE HAlpPABICHUE CaMOIPOU3BOJIBHOTO
MPOTEKAHUS peakuuu pu CTaH/IapTHBIX YCIIOBUSIX, HCIIOJIB3YS 3HauEHUs
OKHCJINTENLHO-BOCCTAHOBUTENBHBIX IToTeHIInanos H + HsPO, — J, + H3PO3; + H,O0.

7. IlpuBeaute cxeMbl 3JEKTPOAHBIX IPOIECCOB U MOJEKYJISpPHbIE YpaBHEHHUS peaklui,
IPOTEKAIOIMX IPH IEKTPOXUMHUUYECKON Koppo3un rajgsBaHonapel  Co/Ni: a) B Kucinoii cpeze; 6) Bo
BIIQXKHOM Bo3ayxe. Omnpeaenurte yOblIb MACChl aHOA ITPU KOPPO3UH B KUCIION cpene 3a 20 MUH, ecliu
cKopocTh Kopposun coctapmia 0,01 /4.

8. CocTaBbTe 31EKTPOHHO-HOHHBIE YPaBHEHUS 3JIEKTPOJIHBIX MPOIECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJISIDHOE YPAaBHEHUE peakLnu, IPOUCXoisauiel npu snekrpoaunse pactsopa CoSOs Beruncaure




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

WHJUKaTOpa KOMITETCHIIUHT
(bakTHYeCKOe KOJMYECTBO MeTaylla, MOJTydeHHOro Ha katozae mpu aektpoiuse Co(NOs),, eciu
AJIEKTPOJIM3 TMPOBOJAUIM B TedeHuH | 4. Bbeixon meramna mo TOKy coctaBuil 85%. Ykaxure
BO3MO)KHbIE PUYMHBI YMEHBIICHHS BBIX0J1a METAJUIA 110 CPABHEHUIO C PACYETHBIM.
OIIK-1.4 Pemaer Teopernueckue 3amauv B Ilpumepnule npakmuueckue 3a0anus

obiactu TEIUIOTEXHUKH,
THIPaBIMKH,  TEIIOMAaccooOMeHa,
UCTIOJIB3Ys (byHIaMEHTaIbHbIC
3HAHHUS

1. s peakuyun CHy (ny + CO2 () = 2 CO () + 2 H () onpenennre BO3MOKHOE HalpaBICHAE
CaMOIPON3BOJIHOTO TCUCHHUS PEAKIIMH [IPH CTAHIAPTHBIX YCIOBUAX ¥ npr  Temmeparype T =927°C,
ecny TeruioBod 3(ddekT peakuuu 10 3aJaHHONW TeMIEpaTypbl HE HM3MEHUTCS. YKaXHTE: a)
BBIJICJIACTCSL WM TIOTJIOLIAETCS SHEPIrUs B XOAE peakuuu; 0) NpUYMHY HAWJEHHOTO U3MEHEHHUs
sHTponuU. Paccunraiite Temieparypy Hadasaa peaKkLuu.

2. Bolpaszute uepe3 KOHLEHTpAIMKU PEareHTOB KOHCTaHThl PAaBHOBECHUS CIICAYIOIIUX peaKIuii
Nory + 3 Hary = 2 NH3py, AH = -92,2 xJIx. YKaxkure HanpaplIcHHE CMEUICHUS XUMHYECKOIO
pPaBHOBECHsI 3THX PEaKLUi: a) MpU MOHMKEHUH TEeMIIepaTyphl, €ClIU JaBJIeHUE MOCTOSHHO; 0) Ipu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEPATypa MOCTOSHHA.

3. IlpuBenure cxeMbl 3JEKTPOJHBIX MPOLIECCOB WU MOJEKYJSpPHbIE YpaBHEHUS peakLuH,
MPOTEKAOIIUX MPH ATEKTPOXUMHUYECKON Koppo3un rainpBanonapel  Co/Ni: a) B kuciol cpene; 0) BO
BJIaKHOM Bo3yxe. Onpenenure yOblUIb MacChl aHO/1a ITPU KOPPO3UU B KUCIIOH cpeae 3a 20 MuH, eciiu
CKopocTh Koppo3un coctapmia 0,01 1/4.




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

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJ]aHusl, BBISIBIIAIOIINE CTENIEHb CHOPMUPOBAHHOCTH YMEHHH U BIIaJIeHU, MPOBOIUTCS B hopMme
3aueTa.

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

Ilokazamenu u Kpumepuu oUyeHUBAHUA 3a4ema:

«3a4TEHO» - OOYYArOIIMICS JIEMOHCTPUPYET MOPOTOBEI ypOBEHH CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTJACIHHBIX 3HAHUH, YMCHHI, HABBIKOB, O0YJAIOIINUICS UCTIBITHIBACT 3HAUYUTEIIHHBIC
3aTpyJHEHHs PU ONEPUPOBAHUY 3HAHUSMU M YMEHHUSIMU MPU UX NEPEHOCE HA HOBBIE CUTYAIUU;

«HE 3a4TEHO» - 00yUAIOIIHNIICS HE MOKET MTOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHHUS U
00BsicHEHUST MHPOPMAIUH, HE MOKET MOKa3aTh MHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



