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JIMcT akTyanu3anum padoueii mporpaMMal

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u o100peHa s peanusaruu B 2022 - 2023
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

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

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

[Iporokom or 20 . Ne

3aB. kadeapoii H.JL MenﬂHHK

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

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

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

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u oJoopena s peanusanuu B 2026 - 2027
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 — 8,7 akaJi. 4acoB:

— ayJIuTOpHasd — 8 aKaJ. 4aCoB,

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

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

— MOJTOTOBKA K 3a4éTy — 3,9 akaj. yac

®dopma aTTecTaluu - 3a4E€T

AynutopHas s s
KOHTaKTHas paboTa E z Dopma TeKyIIero
=
Paznen/ Tema g | (maxan uacax) Er Buz y KOHTPOIA Kox
> S © | caMOCTOSATENbHOM | YCIIeBaEMOCTH U
JIACIMTUTHHBI 2 £ = . | xomMneTeHK
Q & paboTsl MIPOMEKYTOYHOM
na6. | mpakt. | 88
Jlex. Z 3 aTTecTaluu
3aH. 3aH. | QO &
1.
CaMOCTOSITEIIbHOE
H3ydYEeHUE YIeOHOMN OIIK-1.1,
i yHee 3ammra
U Hay4yHOH N OIIK-1.2,
1.1 Xummdeckas TepMOAMHAMUKA 9 KOHTPOJIBHON
JIUTEPATYPHI, AGOTEI OIIK-1.3,
- pelieHue P OIlK-1.4
KOHTPOJIBHOM
pabdoTsl
CaMOCTOSITEIIBHOE
M3y4eHHEe yueOHOH OIlIK-1.1
v yHee 3amura '
U Hay4yHOH N OIIK-1.2,
1.2 Xummyeckasi KHHETHKA 10 KOHTPOJIBLHON
JIUTEPATYPHI, AGOTI OIIK-1.3,
1 - pelieHue P OIlK-1.4
KOHTPOJIBHOM
paboThI
- oopmieHHE
oTyera o
71a00PaTOPHBIM
paborawm;
aluTa
i naGi I;.ITO HOU ONR-1.1,
1.3 PactBOpHI 2 2 10,4 | SAMocTOATEIPHOC a6OTEI 3&11) uTa OIK-1.2,
' p " |uzyuenue yueOHOM P - Jall N OI1K-1.3,
N KOHTPOJIBHOM
Y HAy9HOH OIIK-1.4
. paboThI.
JIMTEPaTypHI,
- 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
MPOLIECCHI fUTEPATYPBI, paboThI OIIK-1.3,
P - pelieHne ’ OIIK-1.4
KOHTPOJIBHOM
paboThl
- oopmiieHHE
OTYETA 10
71a00PaTOPHBIM
pabotam; Sammra
i J1abopaTopHOM OIIK-1.1,
CaMOCTOSITEILHOE paTop OIIK-1.2,
1.6 DnexTpoXUMHYECKUE CUCTEMBI 10 .| pabotsl 3amura
u3yueHue y4eOHOH KOHTDOILHOG OIIK-1.3,
U Hay4HOUH a%orm OIIK-1.4
JIUTEPATyPHI, P
- pelieHHe
KOHTPOJIBHOMN
paboThI
HWroro no pazneny 59,4
HUroro 3a cemectp 59,4 3a4éT
Hroro no aucrumianae 59,4 3a4eT




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnponecce mnpenogaBaHus JUCLHUIUINHBL «XHWMHs» TPUMEHSAETCS TpaJaULAOHHAs
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLUIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe Jiekuuii-0Oece1bl UM Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «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,
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. OcuoBbl xumun: y4ueOnuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUILl UHD®PA-M,
2014.-560c.: - (Beicmee ob6paszoBanme: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.02.2021). - Tekcrt:
3JIEKTPOHHBIN.

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

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texuudeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mata obpamenus: 14.02.2021). - MakpooObeKT. - TEKCT : SIEKTPOHHBIN. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

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

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

4. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS :
npaktukyM / O. A. Mumypuna, D. P. Mymimuna, O. B. EpioBa ; MarHUTOrOpCKHi TOC. TEXHUYESCKHIMA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3
851.pdf&view=true (mata obOpamenus: 14.02.2021). - MakpooObeKT. - TeKCT : ANEeKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

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

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

7. VI3BecTus BbICIINX YUE€OHBIX 3aBeICHUN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:
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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. TeXHUIECKHI 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,
Marnuroropckuii roc. tTexuuueckuit yH-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;
Marnuroropckuii roc. rexuudeckuii yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TVY um.



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

r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypceh:

IIporpammHoe o0ecniedeHue

HaumenoBanue o
0o Ne noroBopa CpoK JIeHCTBUS JTULICH3UU

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

HpO(l)eCCI/IOHaJIbHI)Ie 0a3mbl JAHHBbIX U I/IH(l)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMBI

HasBanue Kypca Ccbuika
DnexTponHblie pecypebl oubmuorekn MI'TY um. I'.U.|http://magtu.ru:8085/marcweb2/Default.asp
Hocosa

Poccuiickas [ocynapcTBeHHast oubmmoteka. |https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

denepanbHOE rOCyIapCTBEHHOE GrouKeTHOS || 5| - hitp://www.fips.ru/

YUIPESKICHHE «DenepanpHblit UHCTUTYT

IIPOMBIIIJIEHHOH COOCTBEHHOCTIY
Nudopmannonnas cucrema - Enunoe okno nocryna k|URL: http://window.edu.ru/
MH(GOPMAIMOHHBIM Pecypcam
ITouckoBas cucrema Axaaemust Google (Google|URL: https://scholar.google.ru/
Scholar)

Haunonanbhas — MHQOPMALMOHHO-AHATHTHYECKAA| R - hitps://elibrary.ru/project risc.asp
CUucreMma — POCCI/H/ICKI/II/I HNHACKC Hay[‘IHOFO
nutuposanus (PHI)

OnekTpoHHas 0Oa3a mnepuomuueckux wu3manuii East|https://dlib.eastview.com/
View Information Services, OO0 «1IBUC»
9 MaTepHaAJILHO-TEXHHYECKOE o0ecneyeHne JUCHMILITHHBI (MOLY.Is)

MartepuanbHO-TeXHHUUECKOE 00eCIIedeHNEe TUCIUIIINHBI BKIIOYAET:

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

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

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

[Tomemienust A XpaHeHUs1 U TPOPUIAKTHIECKOTO O0OCITYKHBaHUS Yy4eOHOTO 00OpYIOBaHUS.
Ocnamenue: Crennaxu, cei@bl 1711 XpaHeHHs] yueOHOro ooopyaoBanus. MIHCTpyMeHTHI U1 peMOHTa
n1abopaToOpHOTO 000PYOBAHUS.
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puiaoxenne 1
6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSTEeIbHOI Pad0oThI 00y4al0IMXCH

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMsl JaOOpPATOPHBIX 3aHATHM, TaK M Ha IJIAHOBBIX KOHCYJbTAllMAX, U HaA
BHEAyIUTOPHYIO, IPOUCXOISIIYI0 BO BPEMS IMOATOTOBKH 00YYaIOIIMMUCS OTYETOB 10 J1JAOOPaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUSI IOMAITHUX 3aJaHui.

AynuTopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCs IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUSA M0 KaXKJAOMY Pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUAIOT TEOPETUUECKNE U IIPAKTUUECKUE
3aJlaHusl, OTBETHI HAa KOTOpbhIE TPEOYIOT TIyOOKOTO TOHMMAHHWs HW3YYEHHOTO Marepuaina. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K Ka)XXAOMY BOIPOCY Mpeljiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJWH WJIM HECKOJBKO MpaBWIBHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISICTCS IyTEM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJIbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MakcumasbHOe
KOJIMYECTBO OAJLTIOB B K10l 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 6ainI, a BOCEMOE, IEBIATOE U IECSITOE 3a0aHusd — B 2 Oajuia.

Tecr Ne 1

[Tpu paccMOTpEHNU XUMHUECKOW PEAKIINU cucmema O3HAYACT:
a) MCXOJHBIE pEeareHThbl
0) MPOAYKTHl XUMUYECKOW peaKuu
B) PEaKIMOHHBIN COCYT
I) HCXOIHBIE PEareHThl U MPOAYKTHl PEaKIIuu
ITepBbIif 3aK0H (TepBOE HaYa0) TEPMOJUHAMUKHA MaTEMaTHUECKH 3aMChIBACTCS TAK:
a) PV =vuRT B) K = Agp (- EA/ RT)
6) K=R/Nj r) AU= Q-W
B sx30TepMuueckoil peaknuu:
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
CrannaptHble TemoBble 3¢ (HeKThl MPUHATO 0003HAYATD:

a) AUcr B) Q 10137
6) AHozgg P) AHct
Kaxkne n3 npruBeieHHBIX peaKkIui SABISIOTCS S3HIO0TEPMUYECKUMUA?
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

Kakasg w3 HamucaHHBIX HUXKE peakiMii OTBeyaeT Teryiore oOpazoBaHMs okcuaa azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N2+ O=NO B) 1/2N2+1/2 0, =NO
6) N+ 1/20,=NO r) NH;+ 520, =2NO +3H,0
[Tpu BoccTanoBneHuu 16T okcuaa Meau( || ) 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. Hua peakmum  NiO oy + C (pagumy = Ni o + CO (. Ompenenure BO3MOKHOE HalpaBlICHUE
CaMOITPOU3BOJILHOTO TEUEHUS pEAaKLIUU IIPU CTAaHAAPTHBIX YCIOBUAX U IpH TeMiieparype 627°C.

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

B otBeTe ykaxute 3HaueHus dHeprum [mOOCa mMpu CTaHIAPTHBIX YCIOBUSX, MIPH TEMIIEPAType
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 IPU PA3TIOKEHUN KapOOHAaTa KaJIbIUs?
a) YBEJIMYUBACTCS B) HE YMEHbIIIAeTCs
0) yMCHBIIIAETCS T') HE 3HAI0
10. JTanHas peakius:
2KC103 (TB) —2KCl (TB)+302 (r) AH<O
MO3KET CaMOIIPOU3BOJIHO NMPOTEKATh
a) B MPSIMOM HaIpaBJIEeHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Tecrax mo reMe «XHUMHYECKask KHHETHKA»: TIEPBOE, BTOPOE, TPEThE, YETBEPTOE H MATOC 3aIaHuUs
ouenusarorcda B 0,5 6aia; mecroe, ceAbMOE, BOCbMOE, IEBSITOE U JecsiToe — B 1 Oaiu1, a oAuHHAaAIaToe
—B 2,5 Oamna.

Tecer Ne 1

1. Paznen XuMuM, U3y4arolMi CKOPOCTU M MEXaHU3Mbl XUMHUECKUX PEeaKLUi, Ha3bIBAECTCS
a) XUMH4ecKasi TepMOJUHAMUKa

0) TEpPMOXUMHS

B) XUMHMYECKasi KHHETUKA

2. CKOpOCTh XMMHUYECKOW peakluu — 370 ...

a) BpeMs, 32 KOTOPOE MOJHOCThIO PACXOYETCsl OJJTHO U3 UCXOJHBIX BEIIECTB

0) U3MEHEeHUe KOJIMYECTBA BEIIECTBA pEareHTOB (WIM MPOJYKTOB) PEAKIMU B €AMHUI]y BPEMEHH B
enuHUIe 0o0BeMa

B) KOJINYECTBO BEUIECTBA POLYKTOB PEAKLINN K MOMEHTY OKOHYAaHMsI peakLuu

3. B kakux enuHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKOU Peakinu?

a) MOIIb T ¢

0) Ge3pa3zmepHas BETMYMHA

B) MOJIb" C

4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XMMHUECKUX pEeaKLnui?

a) OT IPUPOJIBI PearupyroIMX BEeIECTB

0) OT TemnepaTypsl

B) OT 00beMa peakIIMOHHOTO cocya

5. CocTosiHue XUMHUYECKOTO paBHOBECHS 00pPaTHUMBIX MTPOLIECCOB KOJIMUECTBEHHO XapaKTEPU3yeTCs ...
a) PaBHOBECHBIMH KOHIICHTPALUSAMH NPOJYKTOB PEAKIHH

0) SHEpruei aKTUBHU3AIUU

B) KOHCTaHTOI paBHOBECHS

6. Kak 3anuceiBaeTcst BIpaK€HHE AJIs1 CKOPOCTH PEaKIH

4 NO ot 6 H,O=4 NH3(1-) +5 Oz(r)

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



1)
2)
3)
4)

1)
2)
3)
4)

7. Kak 3anumiercs BeIpaKeHHUE 711 KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) K = [C][D]/ [A][B]*
6) Kp = [C][D]/ [A][B]
8) Kr = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha TuarpaMme IMmoKasbIBaeT 3HaYeHUE TeIIOBOro  dddexra peaxium?

ayl E? .
4
0) 2 2
v
B) 3 Y
/7 ;
—y Y

v

XOJ1 pEaKIu

9. UYt0 MOXHO CKa3aTh O PEAKIUH, H300PAKEHHOW Ha TUarpaMMe K Bonpocy 8?
a) 9K30TepMHUUECKas peaKius
0) sHIOTEpMUYECKasT PeaKIUs
B) peaKIMs OMUCHIBAET COCTOSTHUE PABHOBECHS
10. PaBHOBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMeEIIaeTCsl BIEBO.
a) MPY MIOHUKCHUH TEMIIEPATYPHI
0) Ipu MOBBILICHUHN TEMIIEPATYPbl
B) TIPY TTOBBIIICHUY JIABJICHUS
11. Ina peakunu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PABHOBECHUS PaBHA
0,8. PaBHOBECHas1 KOHIIEHTpAIM BOJOpoa paBHa 1,2 MoJib/l. BeuncauTe UCXOAHYIO KOHIIEHTP AIHIO
BOJIOpO/IA.
a) 1,2
0) 3,5
B) 5,0

PacTBoOpsI

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

Tect Nel

1. dnsa ypaBaenus peakiun Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPaBHEHHE 3aIUAIIETCS B BHJIC
2K* + S04 = K;S0,

Cu?* +S0,% + 2K* + 20H™ = Cu(OH),4 + K,SO,

CuSO, + 20H™ = Cu(OH),d + SO,*

Cu** + 20H™ = Cu(OH){

2. Macca (B r) xnmopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

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

4. J1na nonasnenus rugponusa xiaopuaa xpoma (III) cienyer
JI00aBHUTD COJISTHYIO KUCIIOTY

100aBUTH IIEJI0Yb

pa30aBUTH PacTBOP BOAOH

HOBBICUTH TEMIIEPATYPY



1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

4,

5. B pa3baBieHHOM pacTBOpe, MPUTOTOBJICHHBIM U3 TUApPOCYyidbdaTa KajlblUs U BOIBI, CyMMa
KO3 PHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JHCCOLMAIIMH PACTBOPEHHOT'O BEIIECTBA — 3TO
13 2)4 3)5 4) 6
6. PacTBopHMOCTH OKcamata cepebpa paBha 3,27-107 1/ 100r H,O. Ompexenute OpoH3BEICHHUE
pactBopumoctu AgyC,04
1)5107" 2)1,16:10°  3)10,7-10° 4) 2,31-10°
7. MaccoBast 107151 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOLLICHUE
MAaccChl BEUIECTBA K Macce BObI
KOJINYECTBA BEIIECTBA K 00bEMY BOJIBI
Macchl BEUIECTBa K Macce pacTBopa
KOJINYECTBA BEIIECTBA K 00BEMY pacTBOpa
8. K cnalGpIM 371eKTponIuTaM OTHOCHUTCS ...
TUAPOKCH]T AMMOHUS
TUAPOKCH]T KaJIUS
XJIOPUJ KaTbIIHs
MapraHioBasi KucjioTa
9. U3BecTHO, 4TO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh IIEIOYHYIO WM KUCIYIO Cpeny.
[IpyuuHoOi 3TOTO ABIAETCA ...
ANEKTPOIIU3 CONeH
JUCTIPOIIOPIMOHUPOBAHUE COJIEH
TUIpaTHPOBAHUE COJEH
TUAPOJIU3 COJIEH
10.3nauenne PH umcToii Boas npu 25°C cocrasiser
1)1 2) 7 3)0 4) 10
Marnutoropckuii Texuuueckuii yuusepcutet um. I.J1.Hocosa

JAucnepcHbie CHCTEMBI

B Tecrax mo Teme «JlucmepcHble CHCTEMBI»: MEPBOE, BTOPOE, TPEThE M YETBEPTOE 3aJlaHUs
olleHHBaroTca B 1 Oaiut; IITOE U IIECTOE 3a0aHus - B 3 Oaja.

Tect Nel

VKaxuTe pasMepbl YaCTHI[ KOJUIOMIHBIX CHCTEM

1)  wmenbie 1 HM

2)  Gombire 100 HM

3) or1umao 100 am

Kaxwe noHBI CIIOCOOHBI BBI3BATH KOATYJISIIINIO KOJUIOHM/IA, YaCTHI[BI KOTOPOTO UMEIOT TTOJIOKHUTEIBHBIN
3apsan?

1)  KaTHOHBI

2)  aHUOHBI

3)  TOJNSApHBIC MOJEKYIT

JIsl KaKoro SJIEKTPOJIUTA MOPOr KOATYISIMK KOJUIOHIA C IMOJOXHUTEIBHO 3apsDKCHHOM dYacTuien
JOJKEH OBITh HANMEHBIITAM?

1)  xyopua Kamus

2) cynbbart Kaaus

3) oprodocdar kanus

Muriesuia 30J11 KMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”

Kakou QJICKTPOJIUT UTPACT POJIb NOHHOT'O CTa6I/IJ'II/I3aTOpa?

1)  xmopun xene3sa (111)
2) BOda
3)  TUAPOKCH] Kalus



5. Tlpu B3ammonerictBun 20 mut 0,001H murpara ceunna (1) ¢ 10 mu 0,02H cynedara xanus oGpasyercs
30116 cynbgata ceunna (11). K kakoMy 37eKTpoy JOKHBI TepeMeIaThCcsl YaCTHIIBI AUCTIEPCHON (hasbl
IIPH DIIEKTpOH3e?
1)  HaxomsTCs B COCTOSHUM JUHAMUYECKOTO PAaBHOBECHSI
2) K Karoay
3) Kk aHomy

6. B nBe konObl HanuTO 1O 50 MIT 30J15 THIPOKCUAA Kele3a. J{ist Toro 4ToObl BRI3BATh KOATYJISIIHEO 3015
nmoTpeboBanock 1006aBuTh: B epByo — 5,3 M 1 H pactBopa xmopuaa kanws; B ipyryro — 18,7 mu 0,001 H
pactBopa ¢ocara HaTpus. BeraucauTe mopor KoaryJsiiui KaKI0ro JIEKTPOJINTA.

OKHCIAUTEITbHO-BOCCTAHOBUTEIbHBIE MpouecChl

B Tecrax mo Teme «OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
4eTBEPTOE U IATOE 3aJaHus oleHuBaroTes B 0,5 Oama; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a 1eBsSTOE — B 2,5 0ajUIOB.

Tecr Ne 1

1. OxucauTENh — 3TO aTOM, MOJIEKYJIa WJIKM UOH, KOTOPBIH ...
1) yBeNWYMBACT CBOIO CTENCHb OKHMCIICHHSI
2) TPUHHUMACT 3JICKTPOHBI
3) oTaaeT CBOM 3JCKTPOHBI
2. [Ipornecc BOCCTAaHOBJICHUSI UMEET MECTO B CIIydae, KOT/a ...
1) HelTpaibHBIC AaTOMBI IIPEBPAIIAIOTCS B MOJOKHUTEIbHO-3aPSIKEHHBIC HOHBI
2) TIOJIOKUTEIbHBIN 3apsi]] NOHA YMCHBIIIASTCS
3) oTpuIATENbHBIN 3apsiT HOHA YBETHYMBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopuiroHpoBaHus NPUHAJIEKHUT ...
1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBHUTEISIM OTHOCSTCH ...
1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJLIBI
3)  2JEeMEHTbI, HAXOASAIINECs B CPEIHEH YacTH MEPHOIUUSCKON CHCTEMbI
5. CreneHu OKMCTICHUS KUCIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUIE BOAOPO/Ia COOTBETCTBEHHO PABHHI .. .
1) a)-2;6)-2
2) a)—-2;0)+2
3) a)-2;0)-1
6. Ilepmanranar kanust B OBP, npoTekaronmx B KHUCJIOW cpejie, BOCCTAHABIUBAETCA JI0 ...
1)  xaruona Mn?*
2)  manranar-mona MnO,”
3)  okcuaa mapranmna (1) MnO
7. B peakiun, mpotekarotei mo cxeme CroSg + KNO3 2 K,CrO4 + K;SO4 + NO OKHCICHHIO TOIBEPTaroTCs
CIICAYIOIINE DJIEMEHTHI ...
1) asorucepa
2)  cepau XpoMm
3)  XpoM u a30T
8. Cymma k03¢ (HUIIMEHTOB B peakiny, IpUBeAeHHON B Borpoce Ne 7 paBHa ...
1) 26 2)18 3)35
9. Cymma ko3¢ purmentoB B peakuun KMnO, + HClyopy = ... paBHa
1) 30 2) 26 3)35



1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1).

2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

3J1eKTp0ngnqec1me CHUCTEMBbI

B Tectax mo Teme «DIEKTPOXUMHYECKHE CHCTEMBI». IEPBOE, BTOPOC M IIATOC 3aJlaHus
OILICHUBAIOTCS B 1 6ajut; TpeThe U ueTBepTOoe 3amanus— B 1,5 Oaiia; mectoe u cenpMoe — B 2 Gaa.

Tect Nel

DNEeKTPOAHBIN NOTEHIMAN ONPEAEIISAIOT 10 YPABHEHHUIO ...

Hepucra

MenneneeBa-Kinaneiipona

bonpnmana

AppeHunyca

Paccuwnraiite DJIC ranpBanudeckoro anemeHTa Mg|MgSO4||CuSO4|Cu mpu cTaHmapTHBIX YCIOBUSIX
—-2,03

-2,71

2,71

0,81

Kakue npoaykTsl 00pa3zyroTcst Ha KaToZe IIPU AJIEKTPOJIM3€E pacTBOpa HUTpaTa cepedpa’?

BOJIOPOJL

cepebpo

a30THasl KUCJIOTa

KHUCIIOPOJ

VYkaxuTe cymMmmy KO3QQHUIMCHTOB B ypaBHEHHH 3JICKTPOIn3a pacTBopa Hutpara meau (11)

12

11

10

8

Kakas n3 nprBeIeHHBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM IIPOTEKAET CaMOIIPOU3BOJIBHO B
MPSIMOM HalpaBJIeHUU?

FeSO4 + Cu —...

CuSO4 + Fe —...

CuSO4 + Na —...

HCI+Cu —...

Bbruucnure mMaccy IMHKa, MOJyYEHHOTO MPU 3JIEKTPOJIM3e Cynb(ara IUHKA, KOTOPBIA MPOBOANIM B
teyeHue 20 cex mpu cuie Toka 1A

2,1-107"

0,05

0,013

6,7-10°°

IIpuBennuTe CXEMBI AMEKTPOAHBIX IPOLIECCOB U MOJIEKYJIIPHOE YpaBHEHUE PEAKLIMH, IPOTEKAIOIIEN IpU
ANEKTPOXMUMUIECKON KOPPO3UH rajbBanonapbl Zn|M(g B cepHOKHUCIION cpefie. B oTBeTe yKakuTe Cymmy
KO3 PHUIIMEHTOB B MOJIEKYJIIPHOM ypaBHEHUHU.

6
5
4
8

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

JUTEPATypPhl TI0O COOTBETCTBYIOIIEMY pasJiely ¢ MpopaboTKON Marepuala; o(GOpMIICHUS OTYETOB TIO
1ab0paTOPHBIM padOTaM U BBITIOJHEHUS JOMAITHUX 3a/IaHUH.

BapuanTbl TeMaTHYeCKMX JOMANTHUX 3aJaHUH 1JIS BHEAYIMTOPHOI CAaMOCTOSITEILHOI padoThl

CTYAEHTOB II0 TEMaM



Jlomamnee 3agaaue Ne 1
no teMe «XHMHYECKasi TEPMOJIMHAMHUKA)

B nomarHem 3amaHuu 1o TeMe « XuMudecKkas TepMOJUHAMUKAY: TIepBasi 3a/1a4a OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 Oamna; Tpetbs — B 1 Oay.

3amaga Nel

Juisa peakunun CHy o + COy () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOTIPOM3BOJIBHOTO TEUCHUSI PEAKIIMHU MPU CTAHJAPTHBIX YCIOBUAX M Mpu  Temreparype T = 927 OC,
€CJIM TEIUI0BOM 3((dEeKT peaKkIuy 10 3aIaHHON TeMIIepaTypbl HE U3MEHUTCS. Y Ka)KHUTE: a) BBIACISICTCS
WIM TIOTJIONIACTCS JHEPTrHs B XOJ€ peakuuu; 0) MPUYMHY HANJICHHOTO W3MEHECHHS JHTPOIIHH.
PaccuunraiiTe TemmepaTypy Hadajia peaKiuu.

3agayga Ne2

Beraucnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO(y = Ca(OH)3 () + CoH; (1), monb3ysch
CTaH/IAPTHBIMHU TEILIOTaMH 00pa30BaHUS pearupyromux BemecTB. CKOJIbKO TEIIOTHl BBIACIUTCS I
MOTJIOTUTCS TIpH oOpa3oBanuu 2,24 1 CoH,?

3ajgadga Ne3

[To TepMOXUMUYECKUM YPaBHEHUSIM paccuuTaiiTe TeraoBoi 3pHeKT peakiuu:
Hypy + COz)=CO () + H2 Ory. TepmoxuMudeckue ypaBHEHUS:

a) Hp ® T Y0, = H,O () AH =-241,9 x]Ix;

6) 2 CO () + 02 ) — 2 C02 (™) AH = -566,2 KI[)K

Jlomainee 3aganue No 2
o TeMe «XHMHYECKAd KHHETHKA)

B ngomamiHem 3aiaHuu 1Mo TeMe «XHMHYECKas KMHETHKa»: IepBas 3ajada olleHUBaeTcs B 1,5
Oainna; BTopas — B 0,5 Gajuia; TpeThs, YeTBEpTast U msTast — B 1 Ga.

3amaua Nel

Peaknus nporekaer nmo ypaBHeHHo: O () +2 CO (y = 2 CO; (. HauanpHble KOHLEHTpanuu
pearupytomux BemecTB paBHbl: [Oz] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoiabko pa3 U3MEHUTCS
CKOpPOCTb MpsAIMOH peakuuu, korzna npopearupyet 30% CO? Bo ckonbko pa3 M3MEHATCS CKOPOCTH
MIPUMOM U 00paTHOM peakiuu, eciu YBEIUUNUTh JaBJIEHUE B CUCTEME B JBa pa3a?

3agaua Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIIUT B PEAKIUIO PU TEMIIEpATYpe
200 °C, eciu TemmepatypHbIii K03 (UIHEHT CKOPOCTH Peakiuy paBeH 2. Bo CKONBKO pas H3MEHHTCS
IIPU 3TOM CKOPOCTb PEAKIH?

3agadga Ne3
Haiinute HayanbHbIe KOHIIEHTPALUKA UCXOIHBIX BEIIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIIMU:

Fe (7 + H2O ) = FeO () + Hy (1), ecnim paBHOBECHBIE KOHIIEHTPALMU PEATMPYIOIUX BEHMIECTB PABHBIL
[H20]=0,3momw/m1, [Hz] = 0,4 Momnb/m.

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
BeIpa3uTte yepe3 KOHLEHTpAlMU PEareHTOB KOHCTAHTHI PABHOBECUS CIEAYIOIINX PEAKIINN:
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
TCMIICPATYPbI, €CJINW OAaBJICHUC ITOCTOSIHHO, 6) IIpHU MNOBBIMICHUW OAaBJICHHUA, CCIW TCMIICPATYypa
MOCTOSIHHA.

Jdomamnee 3aganue Ne 3
no teme «PacTBopbn)

B nmomamnem 3amanmm mo Teme «PacTBOpbI»: mepBasi, BTOpas, TPeThs M IATas 3aJadyd
oueHuBaercs B 1 6at; uerBepras u mecras — B 0,5 6arna.

3amaya Nel

B xakom o0beme BojibI ciieayeT pactBopuTh 135r SNCly mist monydyenus 3M pactBopa xjopuaa
onosa (I1) ¢ mmotHocThIO P = 1,405 T/MN?

Paccunraiite: a) MaccoByl [ONIF0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIICHTPAIUIO
SKBHUBAJICHTA; B) MOJISUIIBHOCTbD; I) THUTP; /1) MOJIBHYIO JIOJIIO BEIIECTBA B PacTBOPE.

3amaya Ne2

3aKOHYUTE MOJEKYJspHblE U HANHUIIUTE COKpAaIICHHbIE HMOHHBIE YpaBHEHMSI peakuuit
B3aMMOJICHCTBUS CIEAYIONINX BEIIECTB:

HBr + NaOH —

AgNO; + HpS —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,SO,—

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe 10 JIBa MOJICKYJISIPHBIX YPABHCHHS PEAKIU K CIICTYIOIIUM HOHHBIM:

Ba’* + CrO;~ — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H" —Zn* +H,S

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

3amaya NeS

Kakwue u3 ciemyrommx coneit moasepratorcs ruaponnsy: Na,SiOs. Cu(NOgs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJISIpHBIE YpaBHEHHUs THAPOJM3a COOTBEeTCTBYroUMX coneil. Kakoe 3Hauenune pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

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

Jlomamnee 3aganue Ne 4
I10 TEME «OKI/ICJIl/lTeJIbHO-BOCCTaHOBI/ITeJIbHI)Ie npoueccm»

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

3amayga Nel

[Tonbepute KOA(pPUIMEHTHI B ypaBHEHUSX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHi.
VYKaxuTe TUI KaKI0M peaklvu.

PaccunTaiiTe SIE€KTPOABMKYIIYIO CHUIY W ONPEACIUTE HAMNPABICHUE CAMOIPOU3BOJBHOTO
MpOTEKaHUs  IEPBOM  peakUMud  NOpH  CTAHJAPTHBIX  YCIOBUSX,  HMCIOJb3ys  3HAYCHHUS
OKHUCIIMTEIIFHO-BOCCTAHOBHUTEIIHbHBIX MOTSCHIIHAIOB:

H] + HsPO, — J, + H3PO; + H,0

HNO, — HNOs; + NO + H,0

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



NH;ReO, +H, — Re + NH; + H,O

KBrO — 0O, + KBr

3amaga No2

CocTaBbTe YpaBHEHHS OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

BI(OH)3 + Na,S$,05+ NaOH —

Bi.O; + C —

Mg + HNO3 (pa) =

3amaga Ne3

Hanbl nBe okuciutenbHo-BocctaHoBuTeNbHBIe mapbl: KNO;, KNOjz; u Pb(NOgs);, PbO..
[Tonb3ysick TaOyMIeld CTAaHAAPTHBIX OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX IOTEHI[HANIOB, COCTABBTE
ypaBHEHHE BO3MOXHOH peakumu B ykazanHoi cpene (HNOs). Paccuumraiite 3HaueHue
AJIEKTPOIBIIKYILEH CHIIBI PEaKIIUH.

Jlomamnee 3aganue Ne 5
10 TeMe «DJIeKTPOXUMUYECKHE CHCTEMbI»

B momamnem 3amanuu 1o TeMe «JIEKTPOXUMHUYECKHAE CUCTEMBI»: TIepBast 3a/1a4a OlICHUBACTCS B
1 6amr; BTopas — B 1,5 O6aina; Tpethbst — B 2,5 Oasna.

3amayga Nel
CocraBbTe JJIEKTPOHHO-UOHHBIC YpPAaBHEHHUS OJEKTPOJHBIX MPOIECCOB W  MOJEKYJISPHOE

ypaBHEHHE TOKOOOpa3yrmolleld peakiuu, MHpoTeKaromiel mpu padoTe TIalbBaHUYECKOTO 3JIEMEHTa
Co/Co(NOs3)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) raqpBaHHYECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIOBUSIX.

[IpuHsB MOTEHIIMAT aHOJA DPABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTANUTE KOHIIEHTPAIUIO
KaTHOHOB METaJljia B KAaTOAHOM pacTBope, mpu koTopoi 3/1C raipBaHUYECKOTO AJIEMEHTa YMEHBIIUTCS
Ha 0,02B.

3amaga No2

[IpuBenuTe CXEMBI DJEKTPOJHBIX TPOIIECCOB UM MOJEKYJISPHBIE YpaBHEHUS PEaKIUi,
MPOTEKAIOIINX TPHU JJIEKTPOXUMHUYECKOH Koppos3uu rainpBanonapsl  Co/Ni: a) B kucioit cpeze; 6) Bo
BJIQYKHOM BO3/IyXe€.

Omnpenenure yObUTh Macchl aHOJA MPU KOPPO3UHM B KHUCIOHM cpene 3a 20 MHH, €ClIU CKOPOCTh
kopposuu coctasmia 0,01 /4.

3amaga Ne3

CocTaBbTe DJIEKTPOHHO-UOHHBIE YpPaBHEHHUS OJJIEKTPOIHBIX MPOILECCOB (aHOJ HWHEPTHHIA) H
MOJIEKYJIIPHOE YPABHEHHUE PEaKIUU, IPOUCXOIAIIEH TP SJIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOq,

Breruncnure ¢akTHdecKkoe KOJWYECTBO MeETaula, TMOJYYEHHOTO Ha KaTOJE TPHU DIICKTPOJIU3E
Co(NO3),, ecitu 35IeKTpOIIH3 MIPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia o Toky coctaBui 85%.

VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBITICHUS BBIX0/Ia METAJIJIa TT0 CPAaBHEHUIO C PACUCTHBIM.

BapuaHTt 1oMauniHeil KOHTPOJILHOM PadoOTHI

BAPHUAHT Ne 1

TEMA 3AJJAHHUE
3aganme 1. OxoH4YaHWE 3JIEKTPOHHOU  (POPMYIIBI
. ..6526p1'.Y1<a>1<1/ITe MOJIOKEHUE 3JIEMEHTA B
Tema 1. IIEPUOJANYECKON CHCTEME: IEPUOJ, IPYIILY, IMOArPYIIILY,
IMepuoanyeckasi cucTeMa 3JIeMeHTOB | Ha3BaTh 3JeMEeHT. CoCTaBbTE 3JIEKTPOHHYIO (GOpMYyIy
CTpPOCHHE aTOMa aToMa »JJIEMEHTA. YKaXXUTE€ D3JEKTPOHHOE CEMEWUCTBO,




MeTajul WIH HEMeTaIll. CocraBbTe
AJIEKTPOHHO-TpapuuecKyo GopMylny s yKa3aHHBIX
3JIEKTPOHOB B HOPMAJIbHOM COCTOSIHUU.

3amanue 2. VYkasaTh BCE€ KBAHTOBBLIE 4YHCIA IS
JIEKTPOHOB, OTBEYAIOILUX CJIEIYIOLIEH 3JIeKTPOHHOM

dhopmyie 5p6

Tema 2. 3apanue. CocTaBpTe ypaBHEHUS pPEAKUUN, IPU TOMOIIU
KucioTHO-0CHOBHBIE CBOCTBA KOTOPBIX MOKHO OCYIIECTBUTD clenyrolme
BellecTB MIpEeBpPALICHUS
Zn — ZnO — ZnCl, — Zn(OH),—Na,[Zn(OH)4]
3apanue 1. [Ina peakuun FesOyk) + Hory = 3Fe0k) + H.0n
OIPEeNISIUTE BO3MOXKHOE HAMPABJICHUE CAMOITPOU3BOIILHOTO
TEYEHUS] PeaKlUU NpPU CTAHJAPTHBIX YCIOBHUSIX U IPHU
Tema 3. temneparype t =1227°C, ecom TerwioBoil (et 10

XumMn4yeckasi TePMOJAUHAMUKA

3aJIaHHOM TeMIepaTypbl He U3MEHHTCSL.

VYKaxure: a) BBIIEIACTCS WM TOTIIOMACTCS SHEPTHS B XOZIE
peakiyy; O) NPUUMHY HAWIEHHOTO WM3MEHEHUsI SHTPOIHU.
Paccunraitre Temmieparypy, Ipu KOTOPOW YCTaHABIMBACTCS
paBHOBECHE 1 IPOUCXOAUT cMeHa 3Haka AG.
3ananue 2. Berunciure Terosoit addekt peaximu 3FesOyk)
+ 8Alx) = 4ALOsk) + 9Fek), MONB3YACh CTaHIAPTHBIMU
SHTAIBIMAMU ~ OOpa30BaHMsI  pEarupyrolX  BELIECTB
(mpunoxenue 3). CKOJIBKO TeIIOThI BbIIEIUTCS (IIOTJIOTUTCS)
np1 00pa3oBaHKM BellecTBa F€ B konmuectse 56 r?

Tema 4.
XUMHYECKAd KMHETHKA U
XHMHYecKOe paBHOBeCHe

3aganme 1. TemmeparypHblii KOA((UIHEHT peakIiu
paBeH 2,5. Kak M3MeHMTCA CKOPOCTb PEaKLMH: a) MpHU
noBellIeHNH TemmnepaTtypsl oT 60 no 100°C; 6) npu
OXJIQXJACHUH peakmoHHou cMecu oT 50 1o 30°C?

3ananme 2. J{nsa obparumoii peaknun FesOuxy + Hopy =
3FeOky + HOr) 3anmmmTe BBIpaKEHHE KOHCTAHTBI
paBHoBecust AH®, xJlx =+ 69,8. [Ipemnoxure crnocoos!
YBEJIMYEHUS] KOHLIEHTPAIMH TPOAYKTOB PEAKIIHH.

Tema S. PacTBopbl

3aganue 1. B 180 ma Boxsl pactBopeHo 20 r cynbdata
Mmaprasna. [Tomyuwmics pactBop miotHoctso 1,101 r/mo.
Bbruncnute MOJNISIpHYIO, HOPMAJIbHYIO, MOJISIIBHYIO
KOHLEHTPAalUM M MAacCOBYK JIOJK PacTBOPEHHOTO
BEIIIECTBA.

3ananue 2. CocraBbTe MOJIEKYJIIpPHBIE u
MOHHO-MOJIEKYJIIPHbIE ypaBHEHUs peakuuit
B3aUMO/JICHCTBUS B paCTBOPAX MEXKIY:

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

NH4OH u MnCly; H,SO,4 u Ba(OH)z.
3ananme 3. CocTaBpT€ HOHHO-MOJIEKYJSIDHBIE H
MOJICKYJISIpHBIe ypaBHeHHs ruaponms3a coieir NapSiOs,
SbCl3, Rb,SO,4. Kakoe 3nauenune pH (>7, <7) umeror
pacTBOPBI ITUX COJIEN?

Tema 6.
OKHCJINTEIBLHO-BOCCTAHOBUTEILHBIC
CBOJNCTBAa BelIeCTB

3aganue. MeTooM 3JIEKTPOHHOTO OanaHca Moa0epuTe
KO3((DUIIMEHTHl B YPAaBHEHUSAX, YKOKUTE OKHCIUTENb U
BOCCTaHOBHTENIb, HAIUIINTE JJICKTPOHHBIC YypaBHEHUS
MIPOLIECCOB OKHUCIICHUSI M BOCCTAHOBIICHUS

HsPO3; + KMnO4 + H,SO4 = H3PO4 + MNSO4 + KoSO4 +
H,O

CuS0O4 + H3PO, + H,O = CuH + H3PO4 + H,S0,
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Tema 7.
3JI€KTp0XI/lMI/l‘leCKI/Ie CHUCTEMBbI

3aganue 1. Jlod  ragbBaHMYECKOTO  DJIEMEHTA,
00pa30BaHHOIO MJIACTUHAMU U3 METAIIJIOB

Zn wu AQ , TOTPpYKXEHHBIX B PACTBOPHI HUX COJEH C
KOHIICHTpallUe HOHOB METAJLJIOB

A"™ =0,01u B™ =0,05

1) cocTaBbTE CXEMY rajibBAHHUCCKOTO JIEMEHTA;

2) HaANWIIUTE YPaBHEHHUS DJIEKTPOTHBIX IPOIIECCOB M
TOKOOOpa3yrolen peakiiny;

3) paccuwmraiite AIIEKTPOJBIKYIITYIO CUITY
rajbBaHUYECKOr0 DJICMEHTA.

3aganme 2. CocTaBbT€ ypaBHEHHUS DJIEKTPOJHBIX
MpoIecCOB  (aHOJ  WMHEPTHBIA) U  MOJEKYJSIPHOE
yYpaBHEHUE pEaKIUU, MPOXOIAIICH IPHU DSIECKTPOJIHU3E
paciiiaBa WM pactBopa siekTpoauta  pacmiaB CaCl;
Brruncnute Maccy mMeraia BbIACTUBIIETOCS Ha KaToJe,
€CJIM 3JICKTPOJIN3 MPOBOAUIM npu cuiie Toka A =10,0. B
TedeHue BpemMeHu = 2,5 u4.Beixox Mmeramia mo Toky Br
cocrasun  98%.

3apanme 3. CocraBbT€ YpaBHEHHS DIIEKTPOJIHBIX
MPOIIECCOB W  MOJIEKYJIIPHOE YpaBHEHUE PEAKIUH,
MPOTEKAIoMeH TPH  AJICKTPOXUMHYECKOM  KOPPO3HH
ranpBaHomnapel: Pb - Sn

a) B KHUCJION cpeie;

0) B atMoc(epe BIAKHOTO BO3IyXa.

KOHTpOJ’ILHbIe BOIIPOCHI IO TEMaM
KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYecKas TEPMOANHAMHKA)

OCHOBBI XMMHUYECKON TEPMOJUHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepmoanHaMuyeckre napaMeTpbl U QYHKIIMHM COCTOSIHUS CUCTEMBI.

Buytpennss sneprus. Padora. Tertora.
[lepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJ).

OHTaneNus Kak (I)YHKI_[I/ISI COCTOSIHUSI CUCTEMBI. DHTAIBIIH O6pa30BaHI/IH BCIICCTBA.

TemnoBoil 3¢ ekt xummuueckoil peakiuu. PakTophl, BIAUSIONIME HA TEIJIOBOM 3(PPEeKT XuMUUECKON

PEaKIMH.
Tepmoxumust. 3axoH ['ecca.
CrenctBus u3 3akoHa ['ecca.

DOHTponus KaK QYHKIHS COCTOSHUS CHCTEMBI.

BTopoli 3aKk0H TepMOJIMHAMUKH.
Tpetuit 3aKOH TEPMOIUHAMUKH.
Oneprust [nb6ca.

Hamnpasnenne caMonpon3BOIBHOTO MPOTEKAHNS] XUMHUECKUX PEAKIIMM.

KOHTpOJILHbIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

Xumuueckas knHeTuka. CKopocTh XMMHUYECKOM peaKLU U METOABI €€ PETYIUPOBAHUS.
BrusiHre KOHIIEHTpAIMK HA CKOPOCTh XMMHUYECKOM peaKIuu (3aKOH JEHCTBYIONIUX Macc).
Bnustnue Temneparypsl Ha CKOpOCTh XuMHU4eckoi peakiun. [Ipasuno Bant — Fodda.
Teopust akTUBHBIX CTOJKHOBEHU AppeHuyca.

OHeprus akTUBaLMU. Y paBHEHUE AppeHuyca.

Teopust mepexoAHOTr0 KOMILIEKCa. DHEPreTUUEeCKas AuarpamMmma.

Kpusast MakcBemnna — bonpiimana. DHepreTudeckuii 6apbep.

Karanutudeckue CUCTEMBI.

Binsaue xaranusaropa Ha CKOPOCTb XMMUYECKOM pEaKIvu.
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['oMOreHHbIi U TETEPOTreHHBIN KaTaaus.

KonebarenbHble peakiuu.

Xumudeckoe paBHoBecue. OOpaTuMbIe 1 HEOOPATUMbIC PEAKIINH.
KoncTanta xuMHuueckoro paBHOBECHS.

Cwmenenue xumudeckoro papHoBecus. [Ipunuun Jle—Illarense.
Brusinue koHIIEHTpALMK, TaBICHUS U TEMIIEpaTyphI.

da30BbIC paBHOBECHS.

@da3oBbIe AUArpaMMBbl JIs1 OJHOKOMIIOHEHTHBIX CUCTEM.

KonTposbHbie Bonpockl 110 TeMe «PacTBopbD)

[TonsTue pacrBopa. PactBopumocTs BemecTBa. PacTBopuMocTh rasa.

PactBopsl. CrnocoObl  BBIpaXKEHHMS KOHIEHTpPAlMM pacTBOPOB (MaccoBas JOJs, MOJISIpHAs
KOHIEHTPALUs1, MOJISIPHAs KOHLIEHTPALIUs SKBUBAJIEHTA, MOJIbHASI IOJISA, TUTP).

Konnurarusnasle cBolicTBa pacTBOpOB. M ieanpHbIil pacTBOp.

3axonbl Payns: | (Tonomerpuueckuit) u 1l (30ynnockonnueckuii 1 KpUOCKOITUYECKUIN).

Ocmoc. Ocmotrueckoe napieHue. Cxema 0ocCMOMETpA.

KucnoTHo-ocHOBHBIE B3aUMOACHCTBHS BEILIECTB.

HNonnast Teopust KUCIOT U OcHOBaHMM AppeHuyca. OCHOBHbIE MOHSTHS U IOJIOKEHUS TEOpUU
Appenuyca.

Jucconumanus KucioT, OCHOBaHUM U COJIed C TOUKH 3pEHUsI HOHHOM Teopuu AppeHuyca (IpUMephl).
Crenens aucconuanuu. CUIbHBIC U CIIa0bIe AIEKTPOIIUTHL.

Jucconmanus ciadbix 3JeKTpoiauToB. KoHCTaHTa Aucconuayi.

3akoH pazdaBieHuss OcTBaIbBIA.

Peaknmm moHHOTO OOMEHa MEXIY JJICKTpoJMTaMu (Ha MPUMEpe peaknuid oOpa3oBaHUs CIabOro
ANEKTPOJIUTA, OCAKA U raza).

[Ipou3sBeneHne pacTBOPUMOCTH.

HNonnoe npousseaeHue Boabl. BonopoaHbIi U THAPOKCUIIBHBIN MOKa3aTemu.

I'maponus coneit. Tunsl ruponn3sa comnen.

KonnuecTBeHHBIE XapaKTEpUCTUKU MPOLIECCa THAPOIH3A.

®daxTopsl, BAUSIOLINE Ha IPOLECC TUAPOIIN3A.

KOHTpOJII)HbIe BOIIPOCHI IO TEME «I[ncnepcmﬂe CUCTEMBI»

I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.
HucnepcHocts. Kitaccudukanum AucnepcHbIX CUCTEM.
Komnnounnnsie pactBopsl. JInodunbHbie U 110POOHBIE KOJUIOUABI.
CriocoObI osTyyeHHsI KOJJIOUIHBIX PACTBOPOB.

CtpoeHne KOJUIOUIHBIX YaCcTHIL.

IIpaBuno dasuca — Ileckosa.

VY CTOMYMBOCTD KOJUTOMAHBIX CUCTeM. CTaOMIM3aTOPHI.
Koarynsmus muoduiabHbIX 1 THO0()OOHBIX KOJUIOUJIOB.
CeauMeHTaUS KOJJIOUIOB.

Koarymsiuys KoJuIonaHbIX pacTBOPOB 3JIEKTPOIUTAMH.
[TpaBumno lyneue — Napau. Koarynupytromas cnocoOHOCTb.
OnTHyeckue cBONCTBA KOJUIOUIHBIX PACTBOPOB.
DIEeKTpUYECKHE CBOWCTBA KOJJIOUMJIHBIX PACTBOPOB.

KOHTpOJIbHI)Ie BOIIPOCHI 110 TEME «OKHCINTETHLHO-BOCCTAHOBHTEIbHbBIE
npouecch»

OcCHOBHbIE MOHSTHS TEOPUU OKUCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHCIUTEILHO-BOCCTAHOBUTEILHEIE CBOMCTBA BEIIECCTB.
BaxHeiinme OKHUCIUTENIN U BOCCTAHOBUTEIIH.
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Tunsl OKMCIUTENHHO-BOCCTAHOBUTENIBHBIX PEaKIuil (IPUMEpHI).
OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBINA TOTEHITUA.

VYpaBuenue Hepucra.

CocraBieHre OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.
Hanparienue oKHCINTENbHO-BOCCTAHOBUTENIBHBIX PEAKIIHIA.

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «DIeKTPOXUMHUYECKHE CUCTEMbD)

BHGKTPOXI/IMI/I‘IGCKI/IB CHCTCMBI. KJ'IaCCI/I(bI/IKaI_[I/IH SJICKTPOXUMHNYCCKUX ITPOLECCOB.

BHGKTPOXI/IMI/I‘ICCKI/IB IMPOLECChI, MPOTCKAOIIUE HA I'PAHULIC pa3aciia «METaJll — paCTBOP».

lNanbBanmyeckuii snemenT Janusis — Skoowu.
DNEeKTPOABUKYIIAS CUJIA TAJIbBAHUYECKOTO 3JIEMEHTA.

I/IsMepeHHe QJICKTPOJHBIX IMOTCHIIMAJIOB. PSII[ CTaHAAPTHBIX JBJICKTPOAHBIX IMOTCHIUAJIOB. CsoiicTBa

METAJIJIOB B COOTBETCTBHH C UX ITOJIOKEHHUEM B PsIly HANIPSDKCHUM.
VYpasuenue HepHcra.

DNEeKTPOIN3 pacIIaBoB U pacTBOPOB. KaToaHbIE U aHOAHBIE MPOLIECCHI.
OO6wenunennslil 3akon ®apases. Berxox mo Toky.

Koppo3sus metamnos. Kiaccudukanus KOppo3nOHHBIX MPOLIECCOB.
XuMu4eckas Koppo3usi.

ONEeKTpOXUMHUYECKass KOppo3us. AHOIHOE OKHCIEHUE MeTalla M KaToAHOe
OKHUCIIUTENS.

ITpumepbl KOPPO3UH B KUCIIOHM cpesie M aTMOC(hEpHOI KOPpO3UH.
CkopocTb KOppO3uH.

3amura METaJUIOB OT KOPPO3HUH.

3aluTHBIE TOKPHITHS.

DNEeKTPOXUMHUYECKHE CIOCOOBI 3aLIUThI OT KOPPO3UH METAILIOB.
XHWMHYECKUE UCTOYHUKH TOKA. ['albBaHUYECKHN DJIEMEHT.
XHWMHUYECKNE UCTOYHUKHU TOKA. AKKYMYJISTOPBI.

XHAMHMYECKUE UCTOYHUKH TOKA. TOIUIMBHBIE DJIEMEHTHI.

BOCCTAaHOBJICHUC



Mpuioxenne 2

7. OueHOYHbIE CPeICTBA /I MPOBeAeHHs POMEKYTOUYHOM aTTecTaluu
[IpomexxyrouHast — aTTecTalusi MMEET  LENbI0  ONPEACNIUTh  CTENEHb  JIOCTHKCHUS
3aIUIAHMPOBAHHBIX PE3Y/IbTATOB OOYUCHHUS 110 JUCIUIIMHE 32 ONPEICIICHHBIN IepHoJ 00yICHHS.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHUS] U OLIEHOYHBIE CpeACTBA /Jisl INPOBeIeHUs!
NMPOMEKYTOYHON aTTeCTAINH:



Kon WHauKaTop AOCTHKEHUS
MHIMKATOpa KOMIIETCHIINH

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

Ilepeuens meopemuueckux 60npocog K 3auemy:
OCHOBBI XHMHYECKOM TEPMOAMHAMUKHU: CHUCTEMA, TEPMOJAMHAMUYECKUE IApaMETPbl CUCTEMBI,
GyHKIIHM COCTOSHUS cucTeMbl. [1epBblii 3aKOH TepMOIUHAMUKH.
OHepreTuka XMMHUYECKHUX IIPOLIECCOB.
OHrtanbnus. 3akoH ['ecca U ciieACTBUS U3 HETO.
OHntponus. YpasHeHue bosbiiMana. BTopoil u TpeTuii 3aKOHbI TEPMOJIUHAMUKHU.
Oueprus ['m66ca. HampapiieHus XUMHYECKHUX MPOIIECCOB.
Xumuyeckasi KuHeTuka. CKopocTh XuMU4ecKoi peakiuu. CpeqHss 1 UICTUHHAs CKOPOCTH PEaKIMHU.
Kunernueckast kpuasi.
CKopocCTb peakiui U METO/IbI €€ PEryJINPOBAHHUS.
Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBusno Baut-T'odda.
OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.
Karanu3aTopsl 1 KaTanUTUYECKUE CUCTEMBL. [ OMOT€HHBIN KaTanus.
KaTtanuzaTopbl 1 KaTaIUTUYECKUE CUCTEMBIL. [ €TEpOTreHHBIN KaTalIn3.
Xumnueckoe paBHoBecre. KoHCTaHTa XUMHUECKOTO paBHOBECHS.
Cwmemenune xumudeckoro paHosecus. [Tpunnun Jle [larense.
PactBopbl. CiocoObI BeIpaskeHUs! KOHLIEHTPAIUK PacTBOPOB.
PactBopbl anexkTponnToB. CTENeHb M KOHCTaHTa AJIEKTPOJIUTUYECKOW JUCCOLMALUU. 3aKOH
pa36asnenus OcTBaibaa.
Jucconumanus KUciaoT, OCHOBaHUM, conieil. AMQOTEpHbIE 3JIEKTPOTUTHI.
PactBopumocTs. [IpousBenenne pactBOpuMocTH. Y ciioBre 00pa3oBaHus U PaCTBOPEHUS OCAIKOB.
Hucconmanus Boael. MoHHOE nponsBeaeHue Boasl. pH.
I'mpponus coneil. CTeneHb 1 KOHCTaHTA THIPOJIN3a.
Hucniepcusie cuctembl. Knaccuduxanus. Jlnodguibabie u 110)OOHBIE KOJTOUIBI.
CrpoeHne KOJTOUTHBIX YacTHULL.
Koarynsanus KoJsTouaHbIX pacTBOPOB.
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE CBOICTBa BEIIECTB. Knaccuduxanus
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.
DNEKTPOXUMHUYECKHE CUCTEMBI. 3aKoHbl Dapajes. DIEKTPOAHBIN NOTEHIUAL.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

IManpBanm4eckwmii amemenT Jlanusis SAxoou.

DIIEKTPOXUMHUYECKUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [I[puMeHeHne 31eKTpoIn3a.

OJIeKTPOJIN3. AHOJHBIA M KATOJIHBIA MPOLECCHl MPHU DIIEKTPOJIM3E pacTBOpoB. IlpumeHeHue
AJEKTPOJIU3A.

8.  Koppo3sus. Buasl koppo3un. CriocoObl 3alIMTE METAJIOB OT KOPPO3HH.

OIIK-1.2

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

Ilpumepnvle npakmuyecKkue 3a0anus

1. Hammcarh SJIGKTPOHHBIE YpaBHEHHS SJIEKTPOIHBIX IPOIECCOB, YPaBHEHHE CYMMAapHOM
TOKOOOpa3ytomeil peakuuu, BoIYUCIUTh, DJ[C ralbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHLEHTpPaluu
HOHOB MeTaiuioB pasHs: [AI**]=0,001 monb/i1, [Co%*]=0,1 Mous/iL.

2. Hanncath MOHHBIE U MOJIEKYJSIpHBIC ypaBHeHMsI peakuuii ruaponusa comneil: KsPOy; 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; Cmy N(Ca(OH),) u N (H20); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUNA:

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

6. HamucaTtb 5JeKTpOHHBIE ypaBHEHHUS OHIIEKTPOJHBIX MPOIECCOB, yPaBHEHHE CYMMAapHOM
TOKOOOpasyromel peakuuu, BeMUCIUTh DJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH YpaBHEHMsI peaklUii, HaKMCcaB X B MOJIEKYJSPHONW U MOHHOM popmax:

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

8. HammcaTh ypaBHEHUS peakiuii THAPOJIN3a B MOJIEKYIsipHOM U HoHHOM Buje: Aly(SO04)3, KCI,
Na,SOs.

9. Hamucath SJEKTpPOHHBIC YpPaBHEHUS OJJICKTPOJIHBIX IPOIECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3yromei peakuuu, BeIYUCIUTh DJ[C ralibBaHMUYECKOTO SJEMEHTA, €CIM KOHIICHTPAIHH
MOHOB METAJJIOB PABHBI: [Zn2+]=0,01 Moits/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: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

OIlK-1.3

Pemmaer
IIOMOIIBIO

HHXXCHCPHBIC 3aJaun C
MaTeMaTHu4ICCKOIro

Ilpumepnvle npakmuyeckue 3a0anus

1. Ins peakuyu CHy ¢y + COp y = 2 CO () + 2 H () onpeaenuTe BO3MOKHOE HAIIPABICHHUE




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

amnmapara  BEKTOPHOM  anreOpsl,
AHAJIMTUYECKON reoMeTpun u
MaTEMaTUYECKOI0 aHaJIN3a

CAMOIIPOM3BOIBHOTO TEUCHH)S PEAKIIHH IPH CTAHIAPTHBIX yCIoBUsX n pr  Temmepatype T =927°C,
ecny TeruioBod 3¢ dekT peakuuu 10 3aJaHHONW TeMIEpaTypbl HE HM3MEHUTCS. YKaXKHTE: a)
BBIJIETISICTCSl WJIM TOTJIOLIAeTCS PHEPrus B XOAE pPeakiuu; 0) MpUUMHY HANJAEHHOTO H3MEHEHUS
sHTponuu. Paccunraiite TemMnepaTypy Hayajaa peakiuu.

2. Bripa3uTe yepe3 KOHILEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKlIun
Nory + 3 Hory = 2 NHjpy, AH = -92,2 xJx. YkaxuTe HampapleHHE CMEIIEHHsS XMMHUYECKOTO
paBHOBECHsSI STUX pEaKUUi: a) MPU MOHUKEHUU TEMIEPaTyphl, €CIH JaBJeHHE MMOCTOSHHO; 0) mpu
MOBBIIICHUH JIaBJICHUS, €CITU TEMIIEpaTypa MOCTOSIHHA.

3. CkonbKO MUJITMIUTPOB 96%-HOrOo pacTBOpa CEpHOIl KUCIOTHI € IUIOTHOCTHIO 1,84 1/mn
norpedyercs s npurorosienus 2 i1 0,25M pactsopa?

4. Kakue w3 crneayromux cosneil moxasepratorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJIEKYJISIPHBIC YpPaBHEHHUS THUIIPOJIM3a COOTBETCTBYOIMUX coseil. Kakoe
3HauyeHue pH (< wim> 7) ©UMEIOT PacTBOPHI ATUX COJICH?

5. 3ok ruIpOKCHIA MarHus mosydeH myrem cmemmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] MOJYYEHHOTO 30Ji1 W HAMUIINTE
bopmyTy ero MUIIEIUIBL.

6. PaccuuTaiiTe AJEKTPOABIKYILYIO CUIy U ONpPEEIUTE HAlpaBiICHHE CaMOMPOU3BOJILHOTO
MPOTEKAHUS peakiuu npu CTaHJAPTHBIX YCIIOBHUSIX, UCIIOJIB3YS 3HAYCHUS
OKHUCJINTENHLHO-BOCCTAHOBUTENBHBIX IToTeHIIanos Hl + HsPO, — J, + H3PO3; + H,O0.

7. llpuBeauTe CXEeMbI DJIEKTPOIHBIX MPOIECCOB M MOJICKYJISPHBIE YpaBHEHUS peaKIIui,
MPOTEKAIOIINX TPH JCKTPOXUMHUUECKON Koppo3un ranbBaHonapsl  Co/Ni: a) B kucioii cpejie; 0) BO
BIIQXKHOM Bo3ayxe. Omnpeaenure yOblIb MACChl aHOA ITPU KOPPO3UH B KUCIION cpene 3a 20 MUH, ecliu
CKOpocTh Kopposuu coctasuiua 0,01 r/q.

8. CocTaBbTe JEKTPOHHO-UOHHBIE YPABHEHHS DJIEKTPOIHBIX MPOIECCOB (aHOJ MHEPTHHIN) U
MOJIEKYJISIPHOE YpaBHEHHUE PEaKIuu, IPOUCXO el pu anekTponuse pactBopa CoSO4, Beraucnute
(akTHUECKOE KOJMYECTBO MeTalla, MoJydeHHOro Ha karozae mpu saektponuse Co(NOs),, ecnu
AJNIEKTPOJIM3 MPOBOJAWUIM B TedeHMH | 4. Bbeixon meramna mo TOKy coctaBuin 85%. Ykaxure
BO3MOJKHBIE MIPUYMHBI YMEHBIIICHHS BBIXOJa METAJIJIA IO CPABHEHUIO C PACUETHBIM.

OIlIK-1.4

Pemraer Teopetmueckue 3amaun B

obmactu TEIUIOTEXHHUKH,
THUAPABIUKH,  TEIJIOMAacCOOOMEHa,
HCTIONB3YS (dbyHIaMeHTaIbHbBIE

Ilpumepnvle npakmuuecKkue 3a0anus

1. Onpexnennre TEpMOIAMHAMUYECKYIO BO3MOXKHOCTD ITpoTeKanus peakuun CaO) + 2 C) =
= CaC; () + CO(p), AH; = 460 x/I)x npu cranmapTHBIX ycinoBusX. PaccuuTaiitTe TemnepaTypy Hadana
peakiuu, ecan  S(Ca0)=38 JIx/mons K; S(C)=6 [x/monsK; S(CaCjy)= 70 Jlx/Monb-K;




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

3HaHUA

S(CO)=197 x/monb-K.
2. CoctaBbTe YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI:
KMnQO4 + NaNO, + H,SO4 —, Cr2(504)3 + Br, + NaOH —.

3. Onpenenure TEPMOJMHAMUYECKYIO BO3MOXKHOCTh npotekanus peakimu 2 Cly (o + 2 Ho Oy =4
HCl + Oy (ry, AHy = 115,6 x/Ix nipu cTaHIapTHEIX yCIOBHSAX. Paccumraiite Temmeparypy Havaia
peakuuu, ecan S(Cl2)=223 [Ix/mons K; S(H20)=189 [lx/mons K; S(HClH= 187]1x/momnbK;
S(02)=205 JTxx/moas-K.

4. HanmcaTh ypaBHEHHs peakiMii ruapoin3a B MojekyispHoMm 1 noHHoM Buje: CrCl;, NaNOs,
K2CO:s.

5. I'omoreHHas peakuus IpoTekaeT 1o ypaBHeHuto H, ¢y + b oy = 2 HIy. Hauanbnas
KOHIIeHTpanusi Bojxopoaa 2,1 monbs/n, uoma 1,5 monb/n. Bo CKoOIbKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

6. B 640 mu Boas! pactBopmiiu 160 r xnopuna sxenesa (I1I). [ImoTHOCTs moMydeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crm; N(FeClz) u N (H20); T.

7. Onpeznenute TEPMOANHAMUYECKYIO BO3MOKHOCTb IIPOTEKaHUs peakuu CS; ) +3 Oypy= =CO,
@ T 2 SOy (), AH; = -1075 x/Ix npu crangapTHbIX ycioBusix. Paccuuraiite Temneparypy Hauyajga
peakuun, eciu S(CSy)=151 [Ix/mons K; S(0,)=205 JIx/moas-K; S(CO,)= 213 Jx/monsK;
S(S0,)=248 Jxx/monbK.

8. Peaknus uner no ypaBHeHuto: 2 Hy ) + Sy 1) = 2 HaS(r. HauanbeHast koHLeHTpaius Bogoposaa 2
MoJIb/J, cepbl 1,5 Monb/a. Onpenenure BO CKOJIbKO pa3 U3MEHHUTCS CKOPOCTh PEaKIMU K MOMEHTY,
Korja npopearupyet 0,7 MoJb/1 Bogopoaa?

9. Onpenenure TEPMOAUHAMHYECKYIO BOSMOXKHOCTb MPOTEKAHUs peakiuu 2 ZNS ) + 3 Oy =
=2 2n0 ) + 2 SO, (1, AH, = -890 k/I>x npu cTaHgapTHBIX yciaoBusix. PaccuuTaiite TemnepaTypy
Havana peakiun, ecin S(ZnS)=58 Jx/monb K; S(02)=205 JIx/mons K; S(ZnO)= 44 JIx/mons K;
S(S0,)=248 JTx/monb K.

10. HaganbHble KOHLIEHTPAIMU UCXOHBIX BemecTB B peakuuu: 2 SO,y + Oy () = 2 SO;3 () 6b111
passsbI 1,8 Monb/n SO, 1 2,4 Moiab/n Oz. Bo cKoJIbKO pa3 U3MEHUTCS] CKOPOCTh PEaKIMi K MOMEHTY,
korja npopearupyet 0,8 mosb/1m SO,?




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

[IpomexyTouHass arTecTalyss MO JUCHUIUIMHE «XUMHS» BKIOYAeT TEOPETUUYECKUE
BOTIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAaHHOW IUCHUIUIMHE MPOBOJUTCS B YCTHOM ¢opme mo OuseraMm, KaKIbld U3
KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OHO MIPAKTHUUECKOE 3aJaHHUE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - OOYYArOIIMICS JIEMOHCTPUPYET MOPOTOBEI ypOBEHH CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEpONPUATUN JOMYCKAIOTCS OIIMOKH, MPOSBIIAETCS
OTCYTCTBHE OTJACIHHBIX 3HAHUH, YMCHHI, HABBIKOB, O0YJAIOIINUICS UCTIBITHIBACT 3HAUYUTEIIHHBIC
3aTpyJHEHHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3aUTEHO» - 00yUaIOIIHIICS HE MOXKET ITOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U
00BsicHEHUST MHPOPMAIUH, HE MOKET MOKa3aTh MHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



