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Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanusaruu B 2021 - 2022
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadempoii H.JIL MGI[SIHI/IK

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o100peHa s peanusaruu B 2022 - 2023
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

[Iporokom or 20 . Ne

3aB. kadeapoii H.JL MGIMHI/IK

Pabouas mporpamma mepecMoTpeHa, oocykieHa u ogoopena st peanusamnuu B 2023 - 2024
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

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

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

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2025 - 2026
yueOHOM roJly Ha 3acejaHuu kapeapbl XUMHUU

[Ipotokom ot 20 . Ne

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




1 Ilesiu ocBOEHMSI AMCUMILTAHBI (MOIYJIsA)

[{enssMu1 OCBOEHUST TUCITUTTUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHWMWH, BKJIIOYAIONIUX OCHOBHBIC TOHSTHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUYECKHX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYCHUU
CHeNUaIbHbIX JUCIUIUIMH U JaTbHEHIIICH MTPaKTUYECKON NeITeIbHOCTH.

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

Juctumuimaa XuMmus BXOIUT B 0a30BYH 4acTh y4eOHOro IUTaHa o0Opa3oBaTeNbHOM
MIPOrPaMMB.

Jis  u3ydeHus — AWCHMIUIMHBI ~ HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BIAJICHUSA),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

Juctunnmua Xumus BXOIUT B 0a30ByIH0 4acThb y4eOHOro IUIaHa oOpa3oBaTeNbHOM
MIPOTPaMMBI.

Jns  u3ydeHus  AWCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHs,  BIaJCHUSA),
c(hOpMHUPOBAHHEIC B PE3YJIbTATE H3yUCHUS TUCITUILTNH/ PAKTHK:

"Xumus" B 00beMe MPOTrpaMMBI CpeHel 00111e00pa3oBaTEIbHOM ITKOJIBI

3uanus (yMEHHUs, BIaJICHUs), MOTYYCHHbIE TPU U3yYEHUU JAHHOW JUCIUILIUHBI OyIyT
HCO6XOIII/IMI>I JJIA 1/13yqu1/151 I[I/ICIII/IHJII/IH/HpaKTI/IKI

be3onacHOCTE XU3HENEATSITLHOCTH

DJIEKTPUUYECKUE U3MEPECHUS

3 Komnerenunn ody4arounerocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHHUSI

AUCHUILINHBI (MOAYJISA) M IIJIAHUPYeEMble Pe3yJabTAThl 00yUeHHu s

B pesynbrare OCBOEHHS IUCHMIUIMHBI (MOIyisl) «XHMHsS» OOYyYaroUiics TOJIKEeH
o0s1afaTh CIeAyIOIUMU KOMIETEHIUSIMMU:

CTpyKTypHBII [1nanupyemsble pe3yabTaThl 00y4eHUs
DJIEMEHT
KOMIETEHINH
OIIK-1 CHOCOOHOCTBIO NPEACTABIATH aIEKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HaHUH

HAaYYHYIO KapTUHY MHPa Ha OCHOBC 3HAHUA OCHOBHBIX HOJ'IO)KCHI/If/'I, 3aKOHOB U1 MC€TOJ0B
C€CTCCTBCHHBIX HAYK U MAaTCMAaTUKU

3Hartb - OCHOBHBIC XUMWYECKUE MOHATHS, I0JIOKEHUS U 3aKOHBI, II03BOJISIOIINE
IIPEACTABIIATH AIEKBATHYIO COBPEMEHHYIO HAYYHYIO KAPTUHY MHPA;

- COBPEMEHHBIE HAIIPABJICHUS Pa3BUTHs HAYYHBIX TEOPHI;

- METO/bl TEOPETUYECKOTO U HKCIIEPUMEHTAILHOTO HCCIIEI0BaHNUs B 001aCTH
XUMUH

YMmeth - pemaTh pacyeTHbIE 3aJ]a4M IPUMEHHUTENIBHO K MaTepuaity porpaMMel;
- IPOTHO3UPOBATH BO3MOKHOCTb ITPOTEKAHUSI CAMOIIPOU3BOJIBHBIX
IIPOLIECCOB B PA3JINYHBIX XUMUYECKUX CUCTEMAX

Brnanets - HaBBIKAMHU TPUMEHEHHUS COBPEMEHHBIX XUMUUYECKHUX 3aKOHOB M TEOPHil B
pohecCHOHANBEHOM e TEeNbHOCTH,

- MPAKTHYECKUMHU HABBIKAMH TEOPETHIECKOTO M DKCIIEPUMEHTATHFHOTO
WCCIJICTOBAHMUSI JIJIs aJIEKBATHOTO MPECTABICHUS HAYYHOW KapTUHBI MUPa




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUMTLTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3a4eTHIX eauauI] 108 akaza. vacoB, B TOM UucIIe:
— KOHTaKTHas pabota — 15 akan. 4acos:
—ayauTtopHas — 14 akaj. 4acos;

— BHeaynuTopHas — 1 akaj. 4yacoB

— camocTosTenbHas padorta — 89,1 akan. 4acos;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yaca

<DopMa aTrecTaluu - 3a4cT

AynutopHas s s
KOHTaKTHast paboTa E z ®DopmMa TeKyIero
=
B aKaj. yacax o Bun KOHTPOJIS
Pazpmen/ Tema 2 (B axaz. yacax) £EB . p Kon
> 3 ©|caMOCTOATENBHOM | ycIeBaeMOCTH U
JUCLUTUTAHBI < £ ® . | KoMIeTeHIUU
2 5 paboTHI MIPOMEKYTOYHOM
nmab. | mpakT. | £ Q8
Tlex. Z 'S aTTecTaluu
3aH. | 3aH. | O =
1. 1 Xumudeckas TepMOJMHAMHKA
CaMOCTOSITENbHOE
nu3ydeHue y4eOHoH
qu Ha 3:0171 3auTa
1.1 1 Xumudeckas TepmoguHamuka | 1 20 Y KOHTPOJIBHON OIlK-1
JATEPaTypHI;
paboTsl.
- pelieHue
KOHTPOJIBHOM
paboTHI.
HWroro no pazaeny 20
2. 2 Xummyeckasi KHHETHKA
CaMOCTOSITENBHOE
u3yueHue y4eOHOH
g U Ha yH0171 3aura
2.1 2 XuMuueckas KHHETHKA 1 20 i KOHTPOJIbHOM OIIK-1
JIUTEPATYPBHI;
paboThI
- perieHne
KOHTPOJIbHOM
paboTHL.
Hroro no pazneny 20
3. 3 PacTBOpEI
- oopmieHue
oT4eTa o
1abopaTopHBIM
aborawm;
p ’ 3amuTa
CaMOCTOSITENBbHOE AabopatopHoii
3.1 3 PactBoOpBI 1 3 | 421 10 .| paGortsl. 3ammra OIIK-1
u3ydyeHue yueOHou N
. KOHTPOJIbHOU
1 HAy4YHOH
paboTshl.
JUTEPaTypBHl;
- pelieHue
KOHTPOJBHOMN
paboThL.
Hroro no pazaeny 3 | 421 10




4. 4 lucnepcHble CUCTEMBI

CaMOCTOSITENEHOE
u3ydeHue y4eOHOH
Y‘IH Ha y:0171 3amura
4.1 4 [TucniepcHbIE CUCTEMBI 15 i KOHTPOJIBHOM OIIK-1
JIUTEPaTypHI;
paboTbI
- perieHne
KOHTPOJIBHOH
paboTHI.
HWroro no pazneny 15
5. 5 OkuCIHUTENFHO-BOCCTAHOBUTENBHEIE
MPOIIECCHI
CaMOCTOSITENEHOE
u3yueHue y4eOHOH
51 5 Y o Ha yHoﬁ 3ammra
OKHUCIIUTETHHO-BOCCTAHOBUTEIILHBIE 15 i KOHTPOJIBbHOMN OIIK-1
JIUTEPaTypHI;
TIPOIIECCHI paboThI
- perieHne
KOHTPOJIBHOM
paboTHI.
HWroro no pazneny 15
6. 6 DIEKTPOXMMUYECKHE CHCTEMBI
- oopmneHue
oTdYeTa Mo
1abopaToOpHBIM
aboTawm;
p ’ 3amuTa
6.1 6 DJIEeKTPOXUMHUYECKUE CaMOCTOSITENEHOE AabopatopHoii
' p 421 9,1 " | paborer. 3amura OIK-1
CHCTEMBI u3ydeHue yueOHon N
. KOHTPOJIBHON
W HAy4YHOU
paboTsl.
JIUTEPaATypPHI;
- perieHne
KOHTPOJIbHOM
paboTHI.
HWroro no pazaeny 421 9,1
HWroro 3a cemectp 8/41 89,1 3au€r
Wroro no nucuumnnune 8/41 89,1 3a4er OIlK-1




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce mnpenogaBaHMA AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaaULMOHHAS
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHON (opMe, Iie UMEET MECTO TOCIIEI0BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuuii-Oece1bl I Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECCKUI
MaTepHual 3apaHee BbIIAeTCsS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO M3y4YeHMsl, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIGKLMU MOT'YT UCHOJIB30BAaThCS AJIEMEHTHI IPOOJIEMHOIO U3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHUMAIOT JIEKIUU C
UCIOJIb30BAHUEM JEMOHCTPALIMOHHOTO XHMHMYECKOI'O SKCIIEPUMEHTa, KOTOPBIH IO3BOJISET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOY4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
MIOMOILBIO IEMOHCTPALMH SBJIECHU, peaKLuil WK TPOLECCOB.

Jnst peanuzanuu ©HGOPMAIIMOHHO-KOMMYHHUKAIITMOHHOW 00pa30BaTEIbHOW TEXHOJIOTHH
IIPOBOJIATCS JIEKLIMM-BU3YAIU3AI[H, B X0Jle¢ KOTOPBIX H3JI0KEHHE TEOPETUYECKOro MaTepualia
COIIPOBOXAAETCS PE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIsieTcss B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa MPOBOAMTCS C peajJbHBIMH XMMHYECKHMMH BemiecTBamu. Ha maGopaTopHbBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
MIPOBE/ICHUH JTA0OPATOPHBIX 3aHSATHI MCIOJB3YETCS METOA KOHTEKCTHOTO OOyUYeHHsI, KOTOPBII
MIO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBA3eH MeXy KOHKPETHBIM 3HAHUEM U €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIOJB30BAaTh TEXHOJOTHIO KOJUIEKTUBHOIO
B3aUMOOOyYeHus (MapHyr paboTy) Tpex BHUIOB: CTaTWYeCKas Mapa, JUHAMHUYecKas Iapa,
BapHalliOHHAasl Tapa; COBMellas €€ C TEXHOJIOTHMed MOJyJIbHOro o00ydeHus. BpInoaHus
HKCHEPUMEHT, oOydaromuecss (GOpMyJIUPYIOT OOOOIIEHHbIE BBIBOABI 10 CEPUH  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTenbHas pabota oOyyaromMXcsi BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIE
(GbopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OopMIICHUS
71a00paTOpHBIX pabOT, MOArOTOBKA K NMPAKTHUKYMY, U3yYe€HHE OCHOBHOTO U JIOTOJHUTEIBLHOTO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEHHE U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedeparoB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
UTOroBOM arrecranuu. CamocToATeNbHas paboTa 00yJarOIIMXCsl 0HKHA OBITh HallpaBieHa Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha MpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4yeHHE, Ha IOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyoe HOTO U 3aKJIFOYUTEIBHOTO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepesl MpenojiaBaTesieM, SIBISIIOTCS: BBISBICHHE CTENEHM IPAaBHJIBHOCTH, O0beMa, TITyOHHBI
3HAHWUW, YMEHUH, HaBbIKOB, ITOJIYYEHHBIX IIPU U3YUYEHUU Kypca HApSAAy C BBIIBIECHUEM CTENEHU
CaMOCTOSITENIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUM U HaBbIKOB.

CoBpeMEHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJIIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
dbopmamu koHTposid. OOyuaromuMcsl IpeIaraloTcss TECThl U 33Jauld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTH3MPOBAHHOM CHUCTEMON NpoBepkU. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Ccroco® KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsi MPOMTH TeCT, MpoaHaIM3HpPOBATh
OLIMOKH U IPOWUTH TECT BTOPUYHO

6 YueOHO-MeTOoAUUYECKOE 00ecTeueHre CAMOCTOATEIbLHOM PadoThl 00y4ammMXcst
[pencraBneno B mpuioxeHuH 1.



7 OueHOYHBbIE CPeACTBA AJsl NPOBeAeHHs MPOMEKYTOUYHOI aTTecTAluN
[IpencraBieHsl B IPUIOKEHUU 2.

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

a) OcHoBHas JquTEpaTypa:

1. OcuoBel xumuu: yueOnuk / B.I'. UBanoB, O.H. I'epa. - M.: KYPC: HUIL[ UH®PA-M,
2014.-560c.: - (Bwicmiee oOpazoBanue: bakanaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata o6pamenus: 05.10.2020). - Tekcr:
3JIEKTPOHHBIN.

2. Konsna, JI. I'. Xumus : yuebnoe nocodue / JI. I'. Komsma, JI. I'. Tapacrok ; MI'TY. -
Maruutoropck : MI'TVY, 2015. - 1 anekrpon. 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: 05.10.2020). - MakpooObeKT. - TEKCT : 3JeKTpOHHBIH. - CBeIeHUS
noctymabl Takke Ha CD-ROM.

0) JlomostHMTEIbHAS JIUTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuii 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 (mara o6pamenus: 05.10.2020). - MakpooObekT. - TeKCT : IJIEKTPOHHBIH. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucnepcubie cucremsi : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuii roc. rexunueckuit yH-1T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I WM. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. 9kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mata ob6pamenus: 05.10.2020). - MakpooObekT. - TeKCT : IEKTPOHHBIH. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konana, JI. I'. OxucinTtenbHO-BOCCTAaHOBUTENBbHBIE peakuuu. OCHOBBI AIIEKTPOXUMHUH '
yuebnoe mocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. @ u.,
TaoI. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad”name 1147.pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara obGpamenus: 05.10.2020). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS '
npaktukyM / O. A. Mumypuna, D. P. Mymiuna, O. B. EpioBa ; MarHUTOrOpCKHi TOC. TEXHUYECKHIMA
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 oOpamenus: 05.10.2020). - MakpooObekT. - TeKCT : 3ICKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.



http://znanium.com/bookread2.php?book=421658
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true

B) MeTtoauyeckue yka3anus:

1. Mumypuna, O.A. DHepreTuka XUMHUYECKHUX TMPOIECCOB: METOIUYECKHE YKa3aHUs K
na0opaTOpHBIM paboTaM IO AUCHUIUIUHE «XHUMHS» JUIsl O0YYaromMXCs BCEX HAIpaBICHHUN
MOJArOTOBKM M CIEUHAIbHOCTEH jgHeBHOW (opmbl  o0yuenuss / O.A. Mumypuna;
Marnurtoropckuii roc. tTexuudeckuii yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2016. — 11 c. — TekcT : HeMOCPEACTBEHHBIMH.

2. Komsama, JII'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKa3aHUSA JUIA
CaMOCTOSITENIbHOW paboThl MO AMCLUIUIMHE «XUMH» i1 00ydyaroIIMXCsl BCEX HalpaBICHUMN
NOJrOTOBKH W cnenuanbHocTel Bcex (opm oOydenus / JLI'. Komsna; Marautoropekuii roc.
texuuyeckui yH-T uM. ['. . HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocoga, 2020. — 18 ¢. —
TekcT : HenocpeICTBEHHBIMN.

3. Komsma, JI.I'. CkopocTh XHMHUYECKMX PpEAKIIMd M XHMHYECKOE PaBHOBECHE:
Mertoanyeckne ykazaHus K JAaO0OpaTOpHBIM paboTaM MO0 JUCHUIUIMHE <« XUMHS» s
00yuaroLMXCcsl BCEX HAIPABJICHHUH MOJATOTOBKU U CIIelHaNbHOCTeH Bcex popm oOyuenus / JL.T.
Komspa, E.B. Tapacrok; Marauroropckuii roc. texHuuyeckuii yH-T um. I'. WM. Hocoma. —
Marnutoropck : MI'TY um. I'. K. Hocosa, 2020. —8 c¢. — TekcT : HemocpeACTBEHHBIH.

4. PonuonoBa, H.U. Xumuueckas kuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOIUYECCKUE
yKa3aHMsl JUIs CaMOCTOSTENIbHOW PalbOoThl MO JUCLUIUIMHE «XUMHs» JUIsl 00YydaroLIuXcsi BCeX
HaIpaBJICHUH MOJATOTOBKM U crenuaibHocTel Bcex (Gopm oOyuenus / H.U. Poxunonosa, 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 pazpaboTka K JabopaTOpHBIM paboTaM Io
JUCHUIUIMHE «XHUMHUsD) JJI1 00y4aroIMXCsl BCEX HANpaBICHUM MOATOTOBKH M CIIELUAIbHOCTEN
Bcex hopm obyuenus / JI.B. Uynpora, T.M. KynukoBa; MarHUTOrOpCcKHii roc. TEXHUYECKUN YH-T
uMm. I'. U. HocoBa. — Marauroropck : MI'TY mm. I'. 1. HocoBa, 2020. — 41 c. — Tekcr :
HEINOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopsl: MeToiueckast pa3padoTKa K CaMOCTOSTENILHOW paboTe 1o
IUCLUUIUIMHE «XUMHsS» A7 OO0Yy4YarolMXcs 1O BCEM HaNpaBlICHUSIM MOJITOTOBKM U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Muirypuna,
Marnuroropckuii roc. tTexuuueckuit yu-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.
Hocoga, 2017. — 26 c. — TekcT : HemOCpeACTBEHHBIH.

7. Konsna, JL.I. KonnouaHble pacTBOphl: METOAMYECKHE yKa3aHMsS K J1abOpaTOpHON
paboTe 1Mo JUCHUIUIMHE «XUMUS» s 00ydaroluXcsl M0 BCEM HaNpaBiICHUSAM IMOATOTOBKH U
crienanbHOCTAM Beex (opm oOyuenust / JLI. Komsima, JILA. BoapsiH; Marautoropckuii roc.
texandeckuid yH-T uM. I'. K. HocoBa. — MarauTtoropck : MI'TY um. I'. . Hocoga, 2017. -9 c. —
Tekcr : HenmocpeACTBEHHBIN.

8. Konsima, JI.I'. OkuciauTenbHO-BOCCTAHOBUTENbHbIE PEAKIIMM: METOJUUECKUE YKAa3aHUs
K J1abopaTopHOM paboTe MO MUCHUIUINHE «XUMHUS» ISl OOYJaroIIMXCs BCEX HaIpaBICHHUI
MOJATrOTOBKM W crenuaibHocTeil Bcex ¢(opm obOyuenms / JLI. Komsma, E.B. Tapaciok;
MarnuToropckuii roc. Texanueckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. 1.
Hocoga, 2020. — 10 c. — Tekct : HemocpeaCTBEHHBIH.

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

10. Mumypuna, O.A. DIEKTPOXMMHYECKHE IMPOIECChl: METOJMUYECKUE YKazaHUs K
nabopaTopHOil paboTe Mo AUCHUIUIMHE «XUMUS» Ul 00y4aroluXcs MO BCEM HAIpPaBICHUAM
MOJrOTOBKH W CIICIMANIBHOCTSIM Beex Gopm oOyuenust / O.A. Mumypuna, H.M. Poauonosa;
Maruautoropckuii roc. tTexunueckui yH-T um. I'. 1. HocoBa. — Marnutoropck : MI'TY um. I'. U.
Hocoga, 2017. — 13 ¢. — TekcT : HemoCpeACTBEHHBIH.



r) [IporpammHoe o0ecnieuenne u UHTEpHET-pecypcehI:

IIporpamMmmHoe o6ecnneuenne

HanmenoBanue .
o Ne morosopa Cpoxk neiicTBuUS TULIEH3UU

MS Windows 7
Professional(ms  [[1-1227-18 ot 08.10.2018 11.10.2021
KJ1aCCOB)
MS Office 2007 |y, 135 41 17.09.2007 GeccpoHo
Professional
7Zip CBOOOIHO pacIpoCTpaHIEMOC OCCCPOUHO
FAR Manager CBOOOJTHO pacpoCTpaHsIeMoe 0EeCCPOYHO

IIpodeccnonanbubie 0a3bl JaHHBIX U HHPOPMALMOHHBbIE CTIPABOYHbIE CHCTEMbI

Hassanue xypca

CcrUika

BHGKTpOHHa}I 621321 MNEPpUOANICCKUX I/IS,Z[aHI/Iﬁ
East View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

Hanuonanpaas
WH(pOpMAITMOHHO-aHAJIMTUYECKAsE ~ CUCTEMa —
Poccuiickuii HMHACKC HAYYHOI'O ITUTHPOBAHMS

URL: https://elibrary.ru/project risc.asp

[TouckoBas cuctema Akanemust Google (Google
Scholar)

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

Nudopmanmonnas cucrtema - EnuHOEe OKHO
JIOCTyNa K HH(OOPMALIMOHHBIM pecypcaM

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

OdenepalibHOE  TOCYIAPCTBEHHOE — OFOKETHOE
yUpexJIeHue «DenepanbHbIi UHCTHUTYT
NPOMBIIICHHOW COOCTBEHHOCTH))

URL: http://www1.fips.ru/

Poccuiickas  T'ocynapctBeHHass — OuOIHOTEKa.
Karanoru

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

DnekTpoHHbIe pecypebl onbmuoreku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

@denepanbHblii  00pa30BaTENbHBIA  HOPTAT
OxoHomuka. Counosiorus. MeHeKMEHT

~ |http://ecsocman.hse.ru/

VYHuBepcurerckass HH(GOPMAIMOHHAS CUCTEMa
POCCHA

https://uisrussia.msu.ru

MesxayHapoaHas HayKOMETpUYECKas
pedeparrBHas M MOJHOTEKCTOBas 0a3a JaHHBIX
HayuHbIX n3ganuii «Web of science»

http://webofscience.com

M

eXIyHApOIHAS pedepaTuBHas 1| http://scopus.com
MOJIHOTEKCTOBAsl _ CclipaBoYyHasi  0a3a  JIaHHBIX

Me;w:[yHapoz(gas{ 0aza TOMHOTEKCTOBBIX |1 //1ink springer.com/
ypHaIoB Springer Journals

MexnyHnapoaHas KOJUIEKIIUS HaY4YHBIX
MPOTOKOJIOB IO Pa3JIMYHBIM OTpac/sIM 3HaHU

http://www.springerprotocols.com/

MexnyHapoaHas 6a3a HaydyHBIX MaTe€pHalOB B
obsacT  (U3WYSCKUX HAYK W WHKHHUPHHTA

http://materials.springer.com/

MexayHapoaHas 6a3a CpaBOYHBIX M3/IaHUI 1O
BCeM oTpacisaM 3Hanuii SpringerReference

http://www.springer.com/references

MexnayHnaponnas pedepaTuBHas 0aza JaHHBIX 110
YHCTOM U MpUKIaaHOoi MaTemaTuke ZOMATH

http://zbmath.org/

MexnyHapoaHas pedepaTtuBHas "
IIOJTHOTEKCTOBAasl _ cHpaBoYHas 0a3a  JTaHHBIX

https://www.nature.com/siteindex
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ApXUB HayudHbIX XKypHaJIOB «HammoHanbHbIN
AJIEKTPOHHO-MHGOPMAITMOHHBIN  KOHILIOPLIAYM
9 MaTepua/IbHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIHHBI (MOTYJIs1)

https://archive.neicon.ru/xmlui/

MartepuanbHO-TEXHHUECKOE 00eCIIeYeHNEe TUCIIUTIINHBI BKITFOYACT:

1. Y4eOHbIe ayAUTOPUH VIS IPOBECHUS 3aHITUI JICKIITHOHHOTO THTIA.

OcHalieHre ayIuTOpUN: MYJIBTUMEIUNHBIC CPEACTBA XPAHCHHUS, MEPEIaydl U MPEIICTaBICHUS
nHpopmaruu

2. VYueOHblE aygUTOpPUM U TPOBENEHUS JAOOPAaTOPHBIX 3aHATUH, TPYNIOBBIX H
VMHJIMBU1yaJIbHBIX KOHCYJIbTAllUM.
Ocuamienue aynutopun: Harnsgasle MaTepranbl: TaOIULbI, CXEMBbI, TUIAKATHI.

3. [MomerneHus ik CAMOCTOSTEIBHOM pabOThI 00YyUAFOIIUXCS.
OcHamienne ayauropun: IlepconanbHbie KommbioTepsl ¢ maketom MS Office, Brixogom B
WHTEpHET ¥ C TOCTYIIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEILHYIO Cpely YHUBEPCHUTETA

4. TTomereHusI U XpaHSHHSI U TPO(PHIAKTHIECKOTO 00CTYKHMBaHUS YIeOHOTO 000pyI0BaHUSI.
Ocnamenue ayautopun: Cremnaxu, celdsl g XpaHeHHs y4eOHOro 0O0OPYIOBAaHMUS.
NHcTpymeHTsI AJ1s peMOHTa 1ab0paToOpHOTO 000PY10BAHMUSL.

MNPUJIOKEHHE 1

6. YueOHO-MeTOoaAMYEeCKOe oOf0eclmeueHue CaMOCTOATEIbHOU PadoThI
o0yUaromuxcs

CamocrosTenbHasa pabora oOydyaromuxcs MOApas3/iesIsAeTcs Ha ayJINTOPHYIO, KOTOpas
MIPOUCXOIUT KaK BO BpeMs JIaOOpaTOPHBIX 3aHATHHN, TaK U HA IUIAHOBBIX KOHCYJIBTAIUAX, U Ha
BHEAyJUTOPHYIO, IPOUCXOJAAINYI0 BO BpeMs MNOATOTOBKU CTYJIEHTAMH OTYETOB IIO
JIabOpaTOPHBIM 3aHATUSIM U BBIIIOJTHEHUS JOMAITHUX 3a/IaHUH.

AynuTopHasi caMOCTOsITeJIbHasE paboTta OOydJaloIIuxcs IPeAIIoJIaraeT IIPOXOKIAeHHe
TECTUPOBAHUA II0 KAXKAOMY pasfiesly AUCHUIUIMHBI. TecTbl BKIIOYAIOT TEOPETUYECKHE U
MPAKTUYECKHE 3a/1aHUs, OTBETHI Ha KOTOPBIE TPeOYIOT MTyOOKOr0 MOHUMaHUS U3y4eHHOTO MaTepHaia.
TecThl MOCTPOCHBI €IMHOOOPA3HO: K KaXKIOMY BOIPOCY IPEAaraeTcsi YeThlpe BaphUaHTa OTBETOB,
Cpeu KOTOPBIX OJMH WM HECKOJBKO MpaBHIbHBIX. OOpaboTKa pe3ynbTaTOB OCYIIECTBISETCS MyTeM
COITOCTABJICHUS TTOJIYUYEHHBIX PE3yJIbTaTOB C ATAIOHHBIMU M MPOTEKAET OYEHb OBICTPO. MaKCHMaIbHOE
KOJIMYECTBO 0aIOB B K101 Teme Kypca — 10.

BapuaHTBI TeMAaTHYeCKHX TECTOBBIX 3aJaHUIA /ISl TEKYIETr0 KOHTPOJISI
XumMHuYeckasi TEpMOAUHAMUKA
B Tecrax mo teme «XuMHuUecKasi TEpPMOJUHAMHUKAY: TIEPBbIE IECTh 3aJaHUi oneHuBaroTcs B 0,5
Oamna, cenpmoe — B 1 6asi, a BOCbMOE, IEBATOE U JECATOe 3aJaHus — B 2 Oaa.
Tect Ne 1
1. Tlpu paccMOTpeHUHN XUMUYECKOW PEAKITUH cUCmeMd O3HAYACT:
a) HCXOJ/HBIC PEarcHThI
0) MPOAYKTHI XUMHUYECKOU PEaKIIuu
B) PpEaKUMOHHBIN COCY]l
I) WCXOJHBIC PEareHThl U MPOIYKTHl PEaKIINH
2. TlepBsIii 3ak0H (TIEpBOE HAYAJI0) TEPMOIMHAMUKHA MaTEeMaTUUECKH 3aMMCHIBACTCS TaK:
a) PV =vuRT B) K= Agp (- EA/ RT)

6) K=R/Nju r) AU= Q-W
3. B aKk30TepMuUeCcKOil peakiuu:

a) SHTAJBINS PEAKIIMOHHON cucTeMbl oBbImaetcs (AH > 0)
0) TertoBoii A3 ekt peakuun orpunareieH (Q< 0)


https://archive.neicon.ru/xmlui/

B) DHTAJIBIIUS PEAKIIMOHHOM cUCTeMbl yMeHbIaeTcs (AH< 0)
T') JaBJICHUE PEAKIIMOHHON CHCTEMBI IMOBBIIIACTCS
4. CranmapTHble TeTUIOBbIE 2P (HEKThI MPUHATO 0003HAYATH:

a) AUcr B) Q 1013°"
6) AHozgg F) AHct
5. Kakue u3 NpUBEICHHBIX PEAKIUi SIBISIOTCSA SHIOTEPMUICCKUMHE?
a) 1/2 N+ 3/2 H,=NHj3 AH = — 46 KJIx/moib
0) H,+4/2 0,=H,0, AH = -242 K]]»x/Mob
B) /2 N2+ 1/2 0= NO AH = 90 K]I>x/Monb
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I/Mob

6. Kakas u3 HamMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe oOpazoBaHMs okcuia azoTta ( || ) B
CTaH/IaPTHBIX YCIOBHAX?

a) 1/2N,+0=NO B) 1/2 N2+ 1/2 0, =NO

6) N+1/20,=NO r) NHz+5/20, =2NO+3H;0
7. Tlpu BoccranoBienuu 16r okcruaa menu( || ) mo peakuuu :

CuO () + C (rpagur) = CU (¢ + CO (1), morsotmnock 22 /I TEMIoThI.

DHTanbnus 00pa3oBaHus OKCUIa Meu ( || ) paBHA:

a) 110 B)220,5

6) -200,5 r)735

8. Hna peakmuu  NiO (g + C (pagury = Ni g + CO (. Onpenenure Bo3MOXXHOE HarpapIeHUE
CaMOIIPOU3BOJILHOTO TEUEHHS PEaKLIMU IPU CTAaHAAPTHBIX YCIOBUAX U NpH Temiieparype 627°C.

BemectBo AH®z93  (KJI>k/MOJIB) S%gs  (Ix/monp*K)
NiO —239,7 38
C (rpagu) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBere ykaxure 3HaueHUs sHepruu ['mbOca mpu cTaHIAPTHBIX YCIOBHSX, NPH TeMIepaType
627°Cu TemmepaTypy Hayaua peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTCs SHTPOIHUS TIPU Pa3IOKCHUN KapOOHATa KaIbIHs?
a) YBEIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HaI0
10. Mannas peakuust: 2KClOs (1) —2KCl (15)+303 (1), AH<O MOeT caMOITpoH3BOIILHO IPOTEKATh
a) B TIPSIMOM HaTpaBJICHUU B) HE MOXET MPOTEKATh
0) B 00paTHOM HampaBlIE€HUU T') HE 3HaI0

XuMuueckass KHHETHKA
B tecrax no Teme «XuMHuuecKasi KHHETHKa»: IEPBOE, BTOPOE, TPEThE, YETBEPTOE U IMATOE 3aJaHUS
oneHuBarorcs B 0,5 6ajna; mecroe, ceabMOe, BOCEMOE, IEBIATOE U AecaToe — B 1 0ajl, a OMMHHAAIATOE
—B 2,5 Oamna.
Tect Ne 1

1. Pazpen xumuu, U3y4arouIuil CKOPOCTH U MEXaHU3MbBI XUMUYECKUX PEaKIUi, Ha3bIBACTCS

a) XUMHYeCKasi TepMOUHAMUKA

0) TEpPMOXUMHUS

B) XUMHUYECKass KHHETHUKA
2. CKOpOCTh XUMHUYECKOU PEAKIIUU — ITO ...

a) BpeMmsl, 32 KOTOPOE TOJIHOCTHIO PACXOIYETCs OJTHO U3 MCXOJIHBIX BEIIECTB

0) M3MEeHEeHNE KOJTMYECTBA BEIIECTBA PeareHTOB (MM MPOAYKTOB) PEAKIIUH B SAMHUILY BPEMEHU B
enuHUIe 0o0BeEMa

B) KOJMYECTBO BEIIECTBA MIPOIYKTOB PEAKIIMHA K MOMEHTY OKOHUYAHUSI peaKIUU
3. B kakux eguHUIIAX BRIPAKACTCS CKOPOCTh XUMHUUYECKON peakiuu?



1. -1

a) MO 1 C
0) 6e3pazmepHasi BeTMYMHA
B) MOJIB C
4. Or xakux (pakToOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT MPUPOIbI PEAruPyIOLIUX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEaKIIMOHHOTO CoCya
5. CocTosiHEe XUMHUYECKOTO PABHOBECHSI OOPATUMBIX TIPOIIECCOB KOJMYECTBEHHO XapaKTEPU3YETCH ...
a) paBHOBECHBIMU KOHIICHTPAIUSIMH IPOIYKTOB peaKluu
0) SHEpruei aKTUBHU3AIUU
B) KOHCTAaHTOI paBHOBECHS
6. Kak 3anuceiBaercs Boipaxenue 11 ckopoctu peakuuu 4 NO ) + 6 HoO =4 NHz () + 5 O, ()
a) V = k[NO]"[H,0] 6) V = k[NH3][O2] B) V = k[NOJ*[H,0]°
7. Kak 3anumiercs BeIpakKeHHE /711 KOHCTAHTHI paBHOBecHs peakiuu A +2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha [uarpamme Mokas3bIBaeT 3HaYEHHUE TEIIoBoro 3¢ dekra peakiuu?

a) l tE .
4
0) 2 2
v
B) 3 +
’/ 1 3
— A\

v

XOJ] pEaKIiu

9. Yrto MOKHO CKa3aTh O Peaklluu, U300pakeHHON Ha Auarpamme K Bompocy 8?7

a) 9K30TEepMHUYECKasl PEaKIIHs

0) PHAOTEpPMUYECKAs PEAKITUS

B) peaKIis ONMCHIBAET COCTOSIHUE PAaBHOBECHS
10. PaBHoBecue peakmun  Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEIIAeTCs BIEBO.

a) IpY NOHM)KEHUH TeMIepaTypbl

0) IIpH MOBBILLIEHUU TEMIIEPATYpPbl

B) NPH MOBBILICHNUH J1aBICHUS

11. Jina peaxkuuu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPO# TemmepaType KOHCTaHTa PaBHOBECHs paBHA
0,8. PaBHOBecHasi KOHIIEHTpaIMsl BOJOpoa paBHa 1,2 Moib/1. BeuucnuTe HCXOIHYIO KOHIEHTPAIHIO
BOJIOpOJIA.

a) 1,2

0) 3,5

B) 5,0

PacrBopsI
B Tectax mo Teme «PacTBOphI»: mepBoe 3ajaHue OIleHHWBaeTcss B 1 Oamr, BTOpoe, TpeThbe,
4eTBEepTOE, MATOE U IIeCTOe 3aaHus - B 1,5 Oanna; ceapmMoe, BOCbMOE, IEBATOE U JIECATOC — B
0,5 Gama.

Tect Nel
1. {ns ypaBuenus peakiun Cu SO; + KOH —... cokpalieHHOE MOHHOE YpaBHEHHE 3alUIIETCs B BHJIE
1) 2K* + SO, = K,S0,
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO, +20H™ = Cu(OH)xl + SO,*
4) Cu*" +20H = Cu(OH),4



2. Macca (B r) xnopuna Hatpus B 300 mut 0,2 M pacTBopa paBHa

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

4. JIns momasiienust ruapousa xiaopuaa xpoma (I1I) cnengyer
1) 106aBUTH CONAHYIO KHCIOTY
2) 100aBUTH IIEI0Yb
3) pasbaBUTH PacTBOP BOJIOU
4) TNOBBICHTH TEMIIEPATYPY
5. B pazbaBiieHHOM pacTBOpe, NMPUTOTOBICHHBIM W3 THApOCY/Ib(dara KajablMsg M BOIBI, CyMMa
KO3 GHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JUCCOLMAIIMH PACTBOPEHHOTO BEIIECTBA — 3TO
13 2)4 3)5 4) 6
6. PacTBopHMOCTH OKcamata cepebpa pasha 3,27-107 1/ 100r H,O. Ompexenute OpoH3BEICHHUE
pactBopumMoctu AgC204
1)5-107" 2)1,16:10°  3)10,7-10° 4)2,31-10°
7. MaccoBast 107151 paCTBOPEHHOTI'0 BEILIECTBA — 3TO OTHOILLICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJIMYECTBA BEILECTBA K 00bEMY BOJIBI
3) Macchl BEIIeCTBa K Macce pacTBOpa
4) KOJMYECTBa BEIIECTBA K 00bEMY pacTBopa
8. K crmaObIM 351eKTpOoIMTaM OTHOCUTCS . ..
1) ruaApOKCH aMMOHHMS
2) THIPOKCH KaJIHsl
3)  XJ0pHI Kalblus
4) MaprasioBas KUCJIOTa
9. M3BecTHO, YTO BOAHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh IIEIOYHYIO MM KUCIYIO CpEy.
[IpnynHO# 5TOTO ABIAETCA ...
1) osnexTponu3 coneit
2) IUCTIPONIOPIIHOHHUPOBAHHUE CONEi
3) ruapaTHpOBaHHUE CONEH
4) ruaponus conei
10.3na4yenne PH uncroit Bosst ipu 25°C cocrasisieT
N1 2) 7 3)0 4) 10
JlucnepcHble CHCTEMbI
B Tecrax mo Teme «JlucmepcHble CHCTEMBI»: NEPBOE, BTOPOE, TPEThE M YETBEPTOE 3aJlaHUs
olieHHBaroTcA B 1 Oaiut; IsITOE M 1IeCTOE 3aaHus - B 3 Oaja.
Tect Nel
1.  Vkaxwure pazMepbl YacTHUI] KOJUIOUTHBIX CHCTEM
1) wmenbme 1 HM
2)  O6ombme 100 HM
3) orluMmzgo 100 M
2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOM/A, YACTHIBI KOTOPOTO HWMEIOT
MIOJIOKUTETHHBIN 3apsia?
1) KaTuoHBI
2)  aHUOHBI
3)  TOJApHBIC MOJIEKYJT
3. Jlus Kakoro JIEKTPOJIMTAa MOPOT KOATYISIIUU KOJUION/IA C MOJOXKUTENBLHO 3apsHKeHHON JacTuliei
JOJDKEH OBITh HAMMEHBIIM?
1) xmopua Kajwus
2) cynabdar Kamus
3) oprodocdar kamus
4,  Murenna 30715 IMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”
KaKOM AJIEKTPOJIUT UTPAET POJIb HOHHOTO cTaduimu3aTopa?
1)  xmopun xenesa (111)



2) Boma

3)  TrUAPOKCHUI Kaus
5.  Ilpu B3ammonmeiicteuu 20 mu 0,001H nutparta cBunna (1) ¢ 10 ma 0,02H cynedarta kamms
obpasyercs 3016 cynbdara cBuHma (l). K kxakomy smexTpoay MOMKHBI NEpeMemaThbCsl YaCTHULBI
JUCTIEPCHOM (ha3bl IPH AJIEKTPOIIH3E?

1) HaxoAATCSA B COCTOSHHM AMHAMUYECKOTO PaBHOBECHS

2) K Karomy

3) kaHomy
6. B nBe koi0b1 HanmuTO 10 50 MII 307151 THAPOKCUAA *Kene3a. [t Toro yToObl BHI3BATh KOATYIISIUIO
307151 TOTpeboBaIoCh 100aBUTH: B repByto — 5,3 mur 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa docdata HaTpus. Berauciure mopor Koarysiuy Kaxaoro JIeKTPOIIUTa.

OKHCJINTEILHO-BOCCTAHOBUTEIbHBIE MPOIECCHI
B Tectax mo teme «OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPEThE,
4eTBEPTOE U TATOE 3a7aHus oneHuBaroTcs B 0,5 6amia; mectoe — B 1 6ayt; ceapmMoe U BOCbMOE — B 2
Oama, a feBsiToe — B 2,5 OaJlIoB.

Tecr Ne 1
1. OKkucIUTENh — 3TO aTOM, MOJICKYJIA WJIA HOH, KOTOPBIH ...
1) YBEIMYMBACT CBOKO CTECIICHb OKUCIICHUS
2) OPUHUMAET DJICKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI
2. TIporecc BOCCTAaHOBIICHUSI UMEET MECTO B Clly4ae, KOra ...
1) HEUTpabHbBIC ATOMBI IPEBPAIIAOTCS B TOJIOKHUTEIBHO-3aPSKEHHBIC HOHBI
2) HOJIOKUTEIIBHBIN 3apsi/i HOHA YMEHbBIIACTCS
3) OTPHIIATEbHBIN 3apsil HOHA YBEITUUHBACTCS
3. U3 npencraBneHHbIX HUKE peakiuii K OBP mucmponopinoHupoBaHus MPUHAIICHKHT ...
1) S + 2HNO; = H,SO,4 + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BocCcTaHOBUTEIISIM OTHOCSTCS ...
1)  metaIBl, BOAOPO/, YIIIEPOT
2)  aKTHBHBIE HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPETHEH YaCTH MEPHOAMUECKON CHCTEMBI
5. CterneHn OKUCIIEHUs KUCIOpO/a a) B BoZie M 0) B MEPOKCHIE BOJIOPOJIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar kanus B OBP, mpoTekaromux B KUCIIOHN cpesie, BOCCTAaHABIUBAETCS 1O ...
1)  karnona Mn?*
2)  MaHraHaT-uoOHa MnO42_
3)  oxcuma maprania (1) MnO
7. B peakuuu, npotekatomieir mo cxeme Cr,Sz3 + KNO; =2 KyCrO4 + KySO4 + NO okucnenuto
MTOJIBEPTAFOTCS CIICTYIONTUE SJICMEHTHI ...
1) aszorucepa
2)  cepau Xpom
3)  XpoM M azoT
8. Cymma k03(ppHUIIMEHTOB B peakilny, MPUBEIEHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunuenron B peakiun KMnO4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

DJIeKTPOXMMHUYECKHE CHCTEMBI
B Ttecrax mo Tteme «DIIEKTPOXUMHUYECKUE CHUCTEMBI»: IMEPBOE, BTOPOEC U IMATOE 3aJaHUSA
oIleHUBaIOTCs B 1 0asut; TpeThe M YeTBEpTOE 3aaHus— B 1,5 Gaiia; mecToe u cebMoe — B
2 Oauia.



Tect Nel

1. DNEeKTPOIHBIN MOTSHIIUAN ONIPEIENISIOT M0 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Knaneiipona
3) Bonbpumana
4) Appennyca
2. Paccunraiite DJIC ransBanudeckoro sjiementa Mg|MgSO,||CuSO4|/Cu mpu cranmapTHBIX
YCIIOBHSIX
1) —-2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakwue npoaykThl 00pa3yroTcsi Ha KaToJe MPH AJISKTPOJIM3E PacTBOpa HUTpaTa cepedpa’?
1) BOJIOPO/T
2) cepedpo
3) a30THas KUCIIOTa
4) KHCJIOPO/I
4. VYkaxuTe cymmy KO3Q(UIMEHTOB B ypaBHEHUH JIEKTpoIn3a pactBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas ¥W3 TOpPUBEICHHBIX  OKHUCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX  PEAKIMHA  MPOTEKACT
CaMOTIPOHM3BOJILHO B IIPSIMOM HarpaBJIeHUH?
1). FeSO,; + Cu —...
2) CuSO4 + Fe —...
3) CuSO4 + Na —...
4) HCI+ Cu—...
6. Berumcnanre Maccy IMHKA, IOJNYYEHHOTO TIPU 3JIEKTpoNu3e cynbdara IMHKA, KOTOPBIH
poBoAMIN B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1:107
2) 0,05
3) 0,013
4) 6,7-107°
7. [TpuBenuTe CcXEeMBI OJIEKTPOJHBIX MPOLECCOB M MOJEKYISIPHOE YpaBHEHHE pEaKIlvy,

NPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKON KOppO3uH TanbBaHomapel Zn|Mg B cepHOKucIon cpene. B
OTBETE YKOKUTE CyMMY KO3(PPHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUHU.

1) 6
2) 5
3) 4
4) 8

BueaynuTopHast caMmocroATesbHasA paboTa OOYUYAIOIIUXCS OCYIICCTBISETCS B BHIC
U3YYEHHUs JIUTEpaTyphbl MO COOTBETCTBYIOIIEMY pa3jeny ¢ HpopaboTkKoil Martepuaina; ohopmiIeHUs
OTYETOB 110 JJaOOPaTOPHBIM pabOoTaM U BBHIIOIHEHHUS JOMAIIHUX 3aaHUH.
BapuaHThI TeMATHYECKHX JOMANIHHX 3aaHUil 1Jisi BHEAYTUTOPHOM CaMOCTOSITeJbHOM PaGoThI
CTYJAEHTOB I10 TeMaM
Jomamnee 3axanue Ne 1
1o TeMe «XHMHYeCKass TEPMOJMHAMHUKA)

B nomarHem 3amaHuu 1o teMe « XuMudeckas TepMOJUHAMUKAY: TIEpBasi 3a/1a4a OIICHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oam.

3amaga Nel



Jisa peakumn CHy oy + CO2 () = 2 CO () + 2 H; () onpenenure BO3MOXXHOE HAIPaBIICHUE
CaMOTMPOU3BOJIBHOTO TEUCHUSI PEAKIIMU MPU CTAaHJAPTHBIX YCIOBUSX U nipu  Temmeparype T = 927 OC,
€CJIM TEIUIOBOU 3P (dEKT peakIuy 10 3aJaHHON TeMIIepaTypbl HE U3MEHHUTCS. Y KKUTE: a) BhIICISACTCS
WM TIOTJIOUIAETCS JHEPrusi B XOJ€ peakuuu; 0) MPUYMHY HAWJACHHOTO H3MEHEHHUS HHTPOIIHUU.
PaccuunraiiTe TemepaTypy Hadajia peaKiiuu.

3agayga No2

Beraucnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO() = Ca(OH)2 () + CoH; (), monb3ysch
CTaHJAPTHBIMU TEIUIOTaMHU OOpa30BaHUs pearupyronmx BemecTB. CKOIbKO TEIUIOTHI BBIACIUTCSA WU
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOU APPEKT peaKiiu:

Hypy + COz¢q)=CO () + Ho Of). TepMoxummuueckue ypaBHEHUS:

a) H, o T 150, ®= H>0O (™) AH =-241,9 x]Ix;

6) 2 CO () + 02 o= 2 COZ () AH = -566,2 KZ[)K

Jlomainee 3aganue No 2
o TeMe « XUMHYECKAsd KHHETHKA)

B nomamnem 3aganum mo teme «XHUMHUYECKas KMHETHKay: MepBas 3ajada oleHuBaercs B 1,5
6amna; Bropast — B 0,5 Ganna; TpeThbs, 4yeTBepTas u naras — B 1 6a.

3amaua Nel

Peaknus nporekaer no ypaHeHuto: O; oy +2 CO y = 2 CO; (. HauanbHple KOHLEHTpauuu
pearupyromux BemiectB paBHbL: [O2] = 1,2 mons/i, [COJ= 0,8 Mosb/1. Bo ckoIbKO pa3 M3MEHUTCS
CKOpOCTh mpsAMOW peakuuu, korga npopearupyeT 30% CO? Bo CkonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOI ¥ OOpaTHOW peaklvM, €CJIU YBEIIMUUTh JaBJICHUE B CUCTEME B JIBa pa3a?

3amaua Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEIIECTBA BCTYNAeT B peakuuio 3a 20MHH.
Paccuuraiite Bpems, Ipu KOTOPOM 3TO e KOJMYECTBO BEILIECTBA BCTYIUT B PEAKIIUIO IIPU TEMIIEpAType
200 °C, ecin TemmepaTypHblii KOO(Q(HUIMEHT CKOPOCTH peakiuy paBeH 2. Bo CKoIbKO pas H3MEHHTCs
IIPU 3TOM CKOPOCTh peakuuu?

3aymaga Ne3

Haiinute HauanpHbIe KOHIIEHTPALIMU UCXOAHBIX BEUIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIIHH:
Fe (7 + H20 ) = FeO () + Hy (1), ecnmm paBHOBECHBIE KOHIIEHTPAIMU PEATMPYIOIUX BEHIECTB PABHBIL
[H20]1=0,3momb/m1, [Hz] = 0,4 Mmomnb/m.

3amaua Ned

Hus peakumonnoi cucremsl: CO ) + HyO y = CO2 (y + Hy () HavanbHble KOHUEHTPALMH
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mmons/n. OnpenenuTe KOHIIEHTPAIIUHA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBecHUs paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHLIEHTpALUK PEareHTOB KOHCTAaHThl PABHOBECHS CIAEAYIOIINX PEaKIIMiA:

Nz(r) +3 Hz(r) =2 NH3(r), AH =-922 k]I x;
COz(r) +C ™= 2 CO(]-), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO, @ T Hz(r), AH =-41,1 k]I x.

VkaxuTe HanpaBJIeHUE CMEUIEHUSI XUMUUECKOTO PABHOBECHS STUX PEAKLIMii: a) IPHU NOHUKEHUH
TeMIIepaTyphl, €CIIU JaBJieHWE TOCTOSSHHO; O) TpH TOBBIIICHUH aBJICHHs, €CIHU TeMmIeparypa
MOCTOSIHHA.

Jdomaimnee 3aganue Ne 3
no reme «PacrBopbn»

B nomamnem 3amanuum mo Teme «PacTBOphI»: TiepBasi, BTOpas, TPEThs W MATas 3a1adu
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6ana.

3agava Nel

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



PaccuuraiiTe: a) MaccoByl JOJIO BEIIECTBA B pacTBOpe; 0) MOJISIPHYIO KOHIIEHTPAITHIO
SKBUBAJIEHTA; B) MOJISLIBHOCTB; ') THUTP; 1) MOJIbHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3amaua Ne2

3aKOHYUTE MOJICKYJSIpHbIE M HAMUIIUTE COKpAlllCHHbIE WOHHBIE YpPAaBHEHHUS peakluid
B3aMMO/ICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)3 + H,SO4 —

Sb(OH); + NaOH —

3amaua Ne3

CocraBbTe MO B2 MOJICKYJIIPHBIX YPABHEHUS PEAKIMM K CJIETIYIOIUM HOHHBIM:

Ba® + CrOss — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H" —Zn** +H,S

3anaya Ne4d

Boeruucnure pH 0,05M pacTBopa cepHOM KUCIOTHI.

3amaua NeS

Kakue u3 caenyromux conei moasepratorcst ruaponnsy: NapSiOs. Cu(NOs),. KBr? CocraBbre
HMOHHBIE U MOJIEKYJISIPHbIE YPaBHEHHUs THIpPOJIM3a COOTBETCTBYMOIUX coyed. Kakoe 3nauenue pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJICH?

3asaga Neb

Haiinure npoussenenue pacrsopumoctu PhCly, eciu B 200 mut Boabl pactBopsiercs 2,17 T aToro
COCJIMHCHHSI.

Jdomamnee 3aganue Ne 4
1o TeMe «OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIE MPOLECChD

B nomamaem 3aganuu nmo teme «OKUCIUTENTbHO-BOCCTAHOBUTEIBHBIC MTPOIIECCH»: TTEpBas 3a7a4a
orieHuBaercs B 1,5 Oanna; Bropas — B 2,5 6anna; TpeThs — B 1 Oan.

3ajgaga Nel

[TonGeputre KOAPGUIUEHTH B ypaBHEHUSX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
VKaxuTe TUN KaXXI0N peakivu.

PaccuuTaiiTe »NEKTPOJABIKYIIYIO CHIIYy U ONPEIEIUTE HANpaBICHUE CaMOIPOU3BOJIBHOIO
MPOTEKAaHWs  TMEPBOM  peakIMud  TpU  CTAHJAAPTHBIX  yCJIOBUAX,  HUCIONB3YyS  3HAUYCHHS
OKHCJINUTEIbHO-BOCCTAHOBUTEIHHBIX ITOTCHI[NAIOB:

HJ + H3PO4 — Jz + H3P03 + HQO

HNO, — HNO; + NO + H,O

H[AuCl;] + H,O, + NaOH — Au +NaCl +0; + H,O

NH;ReO, +H, — Re + NH; + H,0

KBrO — 0O, + KBr

3amaya No2

CocTraBbTe ypaBHEHUS OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUH:

KMnO; + NaNO, + H,O0—

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S;0s+ NaOH —

Bi 03 + C —

Mg + HNO3 (pas6) —

3amaga Ne3

Hanbl nBe okuciutenbHO-BoccTaHoBUTeNbHBIC mapbl: KNO;, KNOs; u Pb(NOgs);, PbO..
[Tonp3ysick TabnuIEeH CTaHIAPTHBIX OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX ITOTEHIINATIOB, COCTABBHTE
ypaBHEHHE BO3MOXHOM peakumu B ykazanHoi cpene (HNOs3). Paccuumraiite 3HaueHue
AJIEKTPOJIBIKYIIICH CHIIBI PEaKITUH.

JdomamHee 3aganme Ne 5




mo TeMe «3.11eKTp0ngnqec1me CHUCTEMBI»

B nomaminem 3aganuu o treMe «JIEKTPOXUMUYECKUE CUCTEMbI»: TIepBas 3a/1aya OLIEHUBAETCS B
1 Gam; BTOpas — B 1,5 Gamna; Tpeths — B 2,5 6ama.

3agaya Nel

CocTaBbTe DIJIGKTPOHHO-MOHHBIE ypaBHEHUS JJICKTPOJHBIX TIPOIECCOB U  MOJCKYJISPHOE
ypaBHEHHE TOKOOOpa3ylole peakiuu, MpoTeKaroleil npu padoTe raJlbBAHMYECKOTO 3JIEMEHTa
Co/Co(NOs3); // AI(NO3)s/Al. Paccuuraiite DJIC (E) raapBaHHUECKOTO 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBUSIX.

[IpuHsB MOTEHLMAN aHOJAa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlJIa B KATOAHOM pacTBope, mpu koTopoi I/IC raapbBaHUYECKOTO AIEMEHTA YMEHBIITUTCS
Ha 0,02B.

3amaua Ne2

[IpuBenure cxembl BJICKTPOAHBIX MPOIECCOB U  MOJEKYISPHBbIE YPaBHEHHS PEaKIIMiA,
NPOTEKAIOIINX TIPU AJIEKTPOXUMHYECKOH Koppo3uu ranbpaHonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BIIQ)KHOM BO3/yXe€.

Ornpenenure yObUIb MAacchl aHOfa MPU KOPPO3WUU B KHUCIOH cpene 3a 20 MHUH, €ClIM CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaga Ne3

CocTaBpTe AJIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJIIEKTPOJHBIX MPOLECCOB (AHOJI HHEPTHBIA) U
MOJICKYJISIPHOC YPaBHEHHE PEAKITUH, IIPOUCXOISAIICH P IIIEKTPOIIU3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOqy,

Breruncnute ¢akTuyeckoe KOJIWYECTBO METajlla, MOJIYYEHHOTO Ha KaTroie NpU SJIEKTPOJIU3e
Co(NO3),, ecitu 35IeKTPOIIH3 MPOBOAMIM B TeueHHH 1 4. Bhixoa MeTasia mo Toky coctaBui 85%.

YKkakuTe BO3MOKHBIE TPUUMHBI YMEHBIIICHUS BHIXOa METalIa IO CPABHEHHIO C PACUETHBIM.

KoHTpo/ibHBIE BONPOCHI 10 TEMaM
KoHTpoJibHbIe BONPOCHI 10 TeMe « XHMHUYEeCKasi TEPMOANHAMH KA

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: TOHITHE CUCTEMBI, BU/IBI CHCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennsis sneprus. Padora. Terutora.

[TepBblii 3aKOH TEPMOAMHAMUKHU (BBIBOJ).

OHTaNBNUA KaK (YHKLHUSA COCTOSHUS CUCTEMbI. DHTANbIN 00pa30BaHMs BELIECTBA.
TeroBoit >@dext xumuueckoil peakuuu. DakTopbl, BIMSIONIME HA TEIUIOBOH A(dekT
XUMHUYECKOHN PEaKIINH.

7.  Tepmoxumus. 3axoH ['ecca.

8.  CneacrtBus u3 3akoHa I'ecca.

9.  DHrpomus Kak GYHKINS COCTOSHUS CHCTEMBI.

10. Bropoii 3aKOH TepPMOAMHAMUKH.

11. Tperuii 3aK0H TEPMOIUHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMOPOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

ook~ wdE

KoHTpoJibHBIE BONIPOCHI 10 TeMe «XMMHUYeCKas KHHETHKA)
XnMunyeckas KnHeTuka. CKOpocTh XMMHUYECKOM pEaKLIMK U METOBI €€ PETYIUPOBAHUS.
BrusiHre KOHIIEHTpAIMK Ha CKOPOCTh XUMHYECKOW peaKIny (3aKOH JACHCTBYIOIINX Macce).
BnusiHue Temnepatypsl Ha CKOpOCTh XUMHueckor peakuuu. [Ipasuno Bant — Foddda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.
OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.
Teopust nepexogHOTO KOMIUIEKCA. DHEPreTUYeCcKas Juarpamma.
Kpusast MakcBenna — bonbiimana. DHepretuueckuii 6apbep.
Karanuruueckne CUCTEMBI.
BimstHue karanusaropa Ha CKOPOCTb XMMUYECKON pPEeaKIUu.

CoNoa~WNE



10.

['oMOreHHbIi ¥ TeTepOreHHbIN KaTalus.

11. KonebarenabHble peaKiHH.
12. Xwummdeckoe paBHOBecue. OOpaTUMBbIC U HEOOPATHUMBIC PEAKIIUH.
13. KoHcTaHTa XUMHYECKOTO PABHOBECHS.
14. Cwmemenune xumudeckoro paBHoBecus. [Ipunnun Jle—Illarense.
15. BiusHMe KOHIEHTpALMH, TABJICHUS U TEMIIEPATYyPHI.
16. ®da3oBbie paBHOBECHS.
17. ®a3oBble 1uarpaMMsl 17151 OJHOKOMIIOHEHTHBIX CUCTEM.
KonTposbHbIe Bonpockl 10 TeMe «PacTBopbD)
1.  Ilousarue pactBopa. PacTBopuMocTh BelecTBa. PactBopumocTs rasa.
2. PactBopbl. CnocoObl BbIpak€HUSI KOHIEHTPAlMUd pPacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHLEHTpaLUs, MOJISIpPHAs. KOHLIEHTPALlKMs SKBUBAJICHTA, MOJIbHAS J10JIsl, TUTP).
3. KomnmuratuBHbIe CBOMCTBa pacTBOPOB. M neanbHbIN pacTBOp.
4.  3axonsl Payns: | (ronomerpuueckuit) u |l (30ymuinockonn4eckuii 1 KpUOCKOIIUYECKUIN).
5. Ocmoc. Ocmotuyeckoe naBieHue. Cxema oCMOMETpa.
6. KucnorHo-ocCHOBHBIE B3aMOACHCTBHS BEIIECTB.
7. HonHasg Teopusi KUCIOT U OCHOBaHMI AppeHumyca. OCHOBHBIE MOHSATHUS U IMOJIOKEHUS TEOPUU
Appennyca.
8.  Jluccommarnus KUCIOT, OCHOBaHUM M COJEeMl C TOYKM 3pEHUS HOHHOH Teopuu AppeHuyca
(mpumepsl).
9.  Crenens aucconuanuu. CUabHbIC U cla0ble YIEKTPOIUTHIL.
10. duccoumanus cnadbix anekTponnToB. KoHcTaHTa AMCCOIMAIU.
11. 3akon pazbaBieHus OcTBalbIA.
12. Peakiuu moHHOrO 0OMEHa MEXKIY JIEKTPOJIUTaMu (Ha MpUMepe peakiuid 00pa3oBaHUs CIIadoro
3JIEKTPOJINTA, OCAJIKa U ras3a).
13. TIpousBeneHne paCTBOPHUMOCTH.
14. HonHoe mpou3sBeeHre Bobl. BoTOpOIHBIN U THIPOKCUIIBHBIN MTOKa3aTeH .
15. Tmaponus coneir. Tunsl rugpoar3a conei.
16. KonuuyecTBeHHBIE XapaKTEPUCTUKHU Mpoliecca TUAPOIn3a.
17. ®akTopsl, BIUAIONIME HA MPOIECC THIPOJIN3A.
KonTpoJibHbIe Bonpockl 0 TeMe «/lucnepcHbie CHCTEMbI»
1.  Tereporennsle cMecHu. JlucnepcHble CUCTEMBI.
2. JlucnepcHocts. Knaccuukanuu TuCiepcHBIX CUCTEM.
3. Konnounusie pactBopsl. JInopunbHbie U TM0()OOHBIE KOITOUIBI.
4. CnocoObl MOTy4eHHs KOJUIOUAHBIX PACTBOPOB.
5. CrpoeHue KOJUIOMIHBIX YacTHII.
6. IIpasmno @asiaca — [eckoa.
7. YcTOWYMBOCTH KOJUTOUIHBIX cucTeM. CTaOMIn3aTophl.
8.  Koarymsanus mnopuisHBIX 1 JTHOPOOHBIX KOJIIOUIOB.
9.  CenumeHTaIus KOJIOUJIOB.
10. Koarymsusi KOJUIOMIHBIX PACTBOPOB JIEKTPOINTAMH.
11. TIpasuno Ulynsue — I'apau. Koarynaupyromias criocOOHOCTb.
12.  Onruueckue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.
13. DnekTpuyeckue CBOWCTBA KOJUIOMIHBIX PACTBOPOB.
KonTtpoJsabHbie Bonpock 10 TeMe «OKHCIUTEeTbHO-BOCCTAHOBUTEIbHbIE
npouecch
1. OcHOBHbIE MOHATHUS TEOPUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.
2.  OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIE CBOICTBA BEIIECTB.
3.  Baxwneillne oOKUCIUTENN U BOCCTAHOBUTEIH.
4.  Tunel OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX pEAKLUM (IIPUMEPBI).



OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHBIN ITOTCHIINAIT.
VYpasuenue HepHcra.

CocTaBieHU€e OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
Hamnpagnenue okucnuTeIbHO-BOCCTAHOBUTENbHBIX PEAKIIH.

N oo

KoHTpoJibHbIe BOPOCHI 10 TeMe «JJIeKTPOXUMHUYECKHE CHCTEMbD)
DnekTpoxummuueckue cuctembl. Kimaccudukanus 31eKTpOXUMUYECKIX ITPOILIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE pa3/iesia «MEeTal — pacTBOPY.
[ManpBanm4eckmii 35memMeHT Jdanusms — SIkoowu.

DNEKTPOABUKYIIAs CUJIa TajlbBAaHUYECKOIO JIEMEHTA.

N3mepenne 3IEKTPOAHBIX MMOTEHIMATOB. Ps  CTaHAAPTHBIX AJIEKTPOJIHBIX MOTEHIMAJIOB.
CBOI/ICTBa METAJIJIOB B COOTBETCTBHUHU C UX IOJIOKEHHUEM B PSIIy HAMIPSIKEHUM.

6. VYpasuenue Hepucra.

7.  DIexTpoiau3 paciiaBoB U pacTBOpOB. KaToaHble U aHOIHBIE MPOLIECCHI.

8.  OObenunenHslii 3akoH Papaznes. Beixos mo Toky.

9.  Kopposus metamios. Knaccudukaius KOppo3MOHHBIX MTPOIECCOB.

10. Xwumwuueckas KOppO3usl.

11. DnexTpoxumuyeckas KOppo3us. AHOJHOE OKHCICHHE MeTaula U KaTOAHOE BOCCTAHOBJICHHE
OKHCITUTES.

12. Tlpumepsl KOppO3UU B KUCIIOH cpeie U aTMOCPEpPHOI KOPPO3HH.

13. CkopocTh KOppO3HH.

14. 3ammra METalIOB OT KOPPO3UH.

15. 3ammuTHbBIE TOKPBITHSL.

16. DnexTpoxuMHUYECKHE CIIOCOOBI 3aIUTHI OT KOPPO3UH METAJIIOB.

17. Xumuueckue UCTOUYHUKH TOKA. ['aTbBaHUYECKHI SJIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYISTOPBI.

19. Xwumudeckue UCTOYHUKH TOKA. TOTUIMBHEIC dJICMECHTEHI.

arODE



MNPUJITOKEHMUE 2
7. OneHOYHBIE CPeACTBA /ISl NPOBEICHUsI POMEKYTOYHOM aTTecTANMU

HpOMe)KYTO‘-IHaSI aTTeCcranui HUMECT OCJIBbIO OIpCACINTb CTCIICHDb JOCTHIXKCHUA
3aIJIaHUPOBAHHBIX PE3Y/IbTATOB OOYyUEHUS MO JUCIUIUIMHE 3a ONpeAeNeHHBINA Mepuo 00yUeHHUs.

a) Ilnanupyemblie pe3yJbTaTbl O00y4YeHHUS] M OLIEHOYHBIE CPeACTBA /ISl TNPOBedeHUs
NMPOMEKYTOYHOM aTTEeCTALMHU:



CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

OIIK-1

CIIOCOOHOCTBIO TIPEICTABIIATH a/ICKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUI HAYYHYIO KapTUHY MHPa Ha OCHOBE 3HAHHSI OCHOBHBIX MOJIOKCHHIA, 3aKOHOB H
METOJIOB €CTECTBEHHBIX HAYK U MATEMAaTUKH

3HaThb

- OCHOBHBIE XMMHYECKHE ITOHITHA,
ITOJI0KEHUS u 3aKOHBI,
ITO3BOJISIIOIIIME MPEJICTABIIATh
aJICKBaTHYIO COBPEMEHHYIO
Hay4YHYIO KapTUHY MHPA,

- COBPEMEHHBIC HaIpaBJICHUS
Pa3BHUTHS HAYYHBIX TCOPUIA;

- METOJbl  TEOPETUYECKOro H
AKCIIEPUMEHTAILHOTO MCCIICIOBAHUS
B 00JIaCTH XUMUHU

Ilepeyennb TeopeTHYECKNX BONMPOCOB K 3a4eTy:

1. OCHOBBI XHMHYECKOH TEPMOAMHAMHKHU: CHUCTEMA, TEPMOIJMHAMUYCCKHUE IIapaMETPhI
CHUCTCMBEI, q)YHKI_[I/II/I COCTOSAHHA CUCTCMBI. HepBHﬁ 3aKOH TCPMOJAUHAMHKHU.

2. DHepreTuka XMMHUYECKHUX IPOLECCOB.

3. OHransnus. 3akoH ['ecca u ciieCTBUSA U3 HETO.

4. OHutponus. YpasHenue bosbiiMana. BTopoil u TpeTnii 3aKOHbI TEPMOIMHAMUKH.

5. Oneprust [ m66ca. HarpapieHust XMMHUUYECKUX IPOLIECCOB.

6. Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas kpusasi.

7. CKopocCTb peakui U METO/Ibl €€ PEryJIMPOBAHHUS.

8. Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBusno Baut-I'odda.

9. OHeprus akTUBallMU. AKTHUBUPOBAHHBIN KOMILIEKC. Y paBHEHHE AppeHuyca.

10. KaranuzaTopsl 1 KaTaIUTUYECKUE CUCTEMBI. [ OMOTE€HHBIN KaTanus.

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

12. XumMuueckoe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO PaBHOBECHS.

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

14. PactBopbl. CocoObI BeIpaskeHUs! KOHLEHTPAIUK PacTBOPOB.

15. PactBopb! 31ekTpoanToB. CTeneHb U KOHCTaHTa MEKTPOIUTUYECKON TUCCOLUaMU. 3aKOH

pa3basnenus OcTBanb/a.

16. Huccornmarus KUCIOT, OCHOBAaHUM, cosieil. AM(OTEpHBIE JIEKTPOITUTHL.

17.  PactBopumocTts. IIpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa3OBaHHsI U PACTBOPEHHS
0CaJIKOB.

18.  uccoumanus Boasl. loHHOe npousseneHue Bojasl. pH.

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

20.  Jucnepcubie cuctemsl. Knaccudukanus. Jlnopunbaeie u 1uodoOHbIE KOIITOUIBI.

21.  CTpoeHue KOJUIOMIHBIX YaCTHII.

22.  Koarynauus KOJUIOUAHBIX PacTBOPOB.

23. OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BEILIECTB. Knaccudukanus

OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

AJIEMEHT OueHouHbIe CpeiCcTBa
KOMITETCHIINH 00yueHms
24, DJIEKTPOXUMHUYECKUE cUCTeMbl. 3akoHbl Dapanes. DIEeKTPOIHbBIN MOTEHIUA.
25. ["anpBannyeckuii anemeHT Jlanuams SIkoOu.
26. DIIEKTPOXUMHUYECKHUE CUCTEMBI: DJICKTPOJIN3 pacIuiaBoB. [I[puMeHeHHE 3IIeKTpoIH3a.
27. OnexTponaun3. AHOIHBIA U KaTOAHBINA MPOLIECCHI NPU 3JIEKTPOIU3e pacTBOpoB. IIpumenenne
AEKTPOJIN3A.
28. Koppo3sus. Buasl koppo3uu. CriocoObl 3alIMTH METAJUIOB OT KOPPO3HUH.
YMeThb - pemaTb  pacyeTHbIC  3aJa4M Ilpumepnvle npakmuueckue 3a0anus 0111 3auema:
MIPUMEHUTEITEHO K MaTepuany 1. HammcaTh 53JIEKTPOHHBIE YpPAaBHEHMs DSJIEKTPOIAHBIX IPOILIECCOB, YpaBHEHUE CyMMapHOU
MIPOTrPaMMBl; TOKOOOpa3yromeil peakuuu, BoIYHCIUTh, DJ[C ralbBaHUYECKOTO 3JIEMEHTa, €ClIM KOHILEHTpPaluu
- NPOTHO3UPOBATH BO3MOXKHOCTH | HOHOB METAIIJIOB PaBHBI: [AI**1=0,001 mounb/1, [CO**]=0,1 Moub/1.
MPOTEKAHUS CaMOIIPOU3BOJIBHBIX 2. Hanncath MOHHBIE U MOJIEKYJISIpHBIC YpaBHEeHUS peakuuid ruaponusa coieit: KsPOys; NapSOs,
MIPOIIECCOB B paznuunsbix | ZnCl,.

XUMHNYCCKHNX CUCTEMAX

3. 3aKOHYUTH YpaBHEHHs peaKlUii, HAMKCAB UX B MOJIEKYJISPHOU U MOHHOM opmax:
A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaibius coaepxutcs 478,8 r Ca(OH),. [lnmotHocTs pactBopa 1,14
r/mi. Paccunraiite: w(Ca(OH);); Cv; Cox; Cmy N(Ca(OH)2) u N (H20); T.

5. CocraBbTe YpaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUMN:

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

6. Hanucarb DSJ€KTPOHHBIE YpPaBHEHHUs JJIEKTPOJHBIX IIPOLIECCOB, YPaBHEHHE CYMMapHOU
TOKOOOpasyromel peakuuu, BeMUCIUTh DJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PABHBI: [Mn2+]=0,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH ypaBHEHUs peaklUii, HaK1caB UX B MOJIEKYJIIPHOM U HOHHOM opMax:

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

8. HammcaTh ypaBHEHUS peakinii THAPOJIN3a B MOJIEKYIsipHOM U HoHHOM Buje: Aly(SO4)3, KCI,
Na,SOs.

9. Hamwmcars 5JIEKTpPOHHBIE YPaBHEHHs DSJIEKTPOAHBIX IIPOLIECCOB, YPAaBHEHUE CyMMapHOU
TOKOOOpa3yromei peakuuu, BeIMUCIUTh JJIC raqpBaHHYECKOro 3JIEMEHTA, €CIIM KOHIEHTpaluu
MOHOB METAJIOB PABHBI: [Zn?*1=0,01 moxs/n, [Cu*]=1,0 MonB/1.

10. Cynbdat amomunus Maccoit 36,4 r pactBopuian B 100 r Boasl. [II0THOCTH MOTY4EHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hanmcarb >I€KTpOHHBIE YPAaBHEHMs DJIEKTPOJHBIX IPOLECCOB, YPAaBHEHHE CYMMApHOU
TOKOOOpa3yroneil peakuuu, BoIYUCIUTh DJ{C rajJbBaHMYECKOr0O 3JI€MEHTa, €ClIM KOHILEHTpaluu




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

MOHOB MeTayuioB pasHel: [MNn®"]=0,01 mous/i, [Ag*]=1,0 Mob/m1.

12. 3aKOHYUTH YpaBHEHHUS PEAKLMI, HAIIMCAB UX B MOJIEKYJISIPHOM U MIOHHOM BHJIE:
MnS + H,;SO4 —, Fe(OH)3; + NaOH —, NH4Cl1 + KOH —.

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

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI:
KMnQO4 + NaNO», + H,SO4 —, CI‘2(SO4)3 + Br, + NaOH —.

15. Onpenenure TePMOANHAMUIECKYIO BO3MOXKHOCTB poTekanus peakiuu 2 Cly iy + 2 HO) =4
HCly + Oy (ry, AHy = 115,6 x/Ix nipu cTaHIapTHHIX yCIOBHSAX. Paccumraiite Temmeparypy Havaia
peakuu, ecaun S(Cl2)=223 [Ix/mons-K; S(H20)=189 [x/mons'K; S(HClH= 187]1x/momnbK;
S(02)=205 JTxx/momas-K.

16. Hamucatp ypaBHEHHsI peakiiiii ruaposiu3a B MosieKyssipHoM 1 noHHoM Buje: CrCls, NaNOs,
K2CO:s.

17. CocTaBbTe ypaBHEHUS OKUCITHTEILHO-BOCCTAHOBUTEIHHBIX PEAKIIU:
K>Cry,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. TI'omorenHass peakius IMpoTekaeT mo ypaBHeHutro H, oy + b ) = 2 Hly). Hauanpnas
KOHIIEHTpanusi Bojxopoaa 2,1 mons/n, uoma 1,5 monb/n. Bo CKONMbKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopona?

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

20. Onpeznenurte TEPMOJMHAMHUYECKYIO BO3MOMKHOCTb IMpoTeKaHHs peakuun CS; () +3 Oyp)=
=CO; (y + 2 SO; (y, AH; = -1075 x[I>x mpu crangapTHbIX ycnoBusix. Paccuuraiite temmnepatypy
navana peakuuu, eciu S(CS,)=151 Jx/monb - K; S(02)=205 Tx/mons K; S(CO,2)= 213 Jx/monb K;
S(S0O,)=248 JTrx/monbK.

21. Peakius uner no ypaBHeHuto: 2 Hy ) + Sy () = 2 HoSry. HauanbHas KoHLIEHTpaIys Bogopoaa
2 Momnb/11, cepsl 1,5 Mounb/n. Onpenenure BO CKOIBKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMH K MOMEHTY,
Koraa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Onpenenute TEPMOAMHAMUYECKYIO BO3MOXKHOCTD MPOTEKAHUS peakuuu 2 ZNS ) + 3 Oy =
=2 2n0 ) + 2 SO, 1), AH, = -890 x/Ix npu craHIapTHBIX ycIoBUsX. PaccuuTaiite Temmeparypy
Havana peakiuu, ecin S(ZnS)=58 Jx/moib K; S(02)=205 JIx/monb K; S(ZnO)= 44 Jix/moinb K;




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

AJIEMEHT OueHouHbIe CpeiCcTBa
oOyueHus
KOMIIETEHINH
S(S0,)=248 JTxx/moab-K.

23. HayanbHble KOHLEHTPAIMU UCXOIHbIX BetecTB B peakuuu: 2 SO, iy + Oy () = 2 SO3 () 6b111
paBHsbI 1,8 Mosb/1 SO; u 2,4 moib/11 Oy. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIMi K MOMEHTY,
korna npopearupyet 0,8 mosb/nm SO,?

24. B pactBope opTodochopHoit kucioTel Macco 1200 r 1 muiotHOCTRIO 1,153 1/MIT comepkutcs
312 r H3PO,. Paccumnraiite: ®(H3PO,); Cy; Coxs Cy N(H3PO4) 1 N (H20); T.

Bnanets - HaBBIKaMHU TIPUMEHEHUS 1. Jna peakuuu CHy y + COy () =2 CO (y + 2 Hy (1) onpenennure BO3MOKHOE HAIIPABICHHUE

COBPEMEHHBIX XUMHUYECKHX 3aKOHOB
U Teopuil B MpodeccuoHAIbHON
NEeSITeIbHOCTH;

- MPAKTUYECKUMHU HaBbIKaMU
TEOPETHUECKOTO u
AKCIIEPUMEHTAILHOTO HCCIIEIOBAHUS
JUIsL  aJIeKBaTHOTO  TPEICTABIICHUS
HAy4YHOU KapTHUHBI MHUpa

CaMOIIPOM3BOJIBHOTO TEUCHHS PEAKIIMH PH CTAHIAPTHEIX YCIOBHSX M ipH  Temmeparype T =927°C,
ecnu TemioBoi 3¢ ¢deKT peakiuu 0 3aJaHHOW TemmepaTypbl HE H3MEHHUTCA. YKaXKUTE: a)
BBIJICJISICTCSl WIIM TIOTJIONIAETCS SHEPIUs B XOAE peakuuu; 0) MPUUMHY HAWIACHHOTO H3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Bripaszute depe3 KOHIEHTpAIMHA PEareHTOB KOHCTAaHTHI PAaBHOBECHUS CIICAYIOIIUX PEaKIUii
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHUE CMELICHUS XUMHUYECKOIO
PaBHOBECHSI STHX PEAKLUi: a) MPH MOHIKEHUH TEMIIEPaTyphl, €CIIM JaBJICHUE TIOCTOSHHO; 0) TpH
MOBBILICHUH JIABJICHUS, €CIIH TeMIIEpaTypa MOCTOSHHA.

3. CkoabKO MULTHUIMTPOB 96%-HOTO pacTBOpa CEpPHOM KHUCIOTHI C TUIOTHOCTHIO 1,84 r/mi
notpedyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyronmx coieit moasepratorcs ruaponusy: NapSiOs. Cu(NO3),. KBr?
CocTaBbTe MOHHBIE M MOJIEKYJISIDHBIE YPAaBHEHHUS THIPOJIM3a COOTBETCTBYIOLIMX cojeil. Kakoe
3HaueHne pH (< wi> 7) UMEIOT pacTBOPHI ATUX COJICH?

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

6. PaccunTaiiTe »lEKTPOABIKYIIYIO CUITY U ONPEIEIUTE HAIpPaBJIEHUE CAMOIPOU3BOJIBLHOTO
POTEKaHUS peaximu npu CTaHJApTHBIX YCIIOBUSX, UCTIOJB3YS 3HAaYEeHUs
OKHUCIIATEIHFHO-BOCCTAHOBUTENBHBIX IToTeHmanos H) + HiPO, — J, + H3PO; + H)O0.

7. IlpuBenute cXeMbl 3JEKTPOJIHBIX IPOLECCOB W MOJEKYJSPHbIE YpPAaBHEHMS pEaKIHid,
NPOTEKAIOIINX TPH dJICKTPOXUMHUUECKON Koppo3un ranbaHonapel  Co/Ni: a) B kucioii cpenie; 0) BO
BJIaKHOM Bo3ayxe. Onpenenurte yOblUTb MacChl aHO/1a ITPH KOPPO3UU B KUCIIOH cpeae 3a 20 MuH, ecliu
CcKopocTh Koppo3uu coctaBuia 0,01 r/4.

8. CocTaBbTe JIEKTPOHHO-UOHHBIE YPABHEHUS 3JIEKTPOAHBIX MPOLECCOB (aHOA MHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHHUE PEAKIINH, TPOUCXOISTICH rpH diekTposmse pactBopa CoSO4 Beramcnmre




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

(bakTHYeCcKOe KOJMYECTBO MeTaylla, MoiydeHHOro Ha katoae mpu aiektpoiuse Co(NOs),, eciu
AJIEKTPOJIM3 TPOBOJAMIM B TedeHUH | 4. Beixojg Metaia mo Toky coctaBui 85%. Ykaxure
BO3MO)KHbIE IPUYMHBI YMEHBIICHHUS BBIX0/1a METAJUIA [10 CPABHEHUIO C PACYETHBIM.




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

IIpomexxyTouHass arrecTtauus IO AUCHUIUIMHE «XHMMHUSA» BKIKOYACT TEOPETUYECKHE
BOIIPOCHI, TO3BOJIAIOLINE OLEHUTh YPOBEHb YCBOCHHUS 00YUYaIOIIMMUCS 3HaHUH, U PAKTUUYECKUE
3aJJaHMsl, BBISIBIIAIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUI U BIIaJICHUH, TPOBOAUTCS B opme
3ayeTa.

3ayer Mo JAaHHOW AMCUUIUIMHE MPOBOAMUTCS B YCTHOW (hopMme MO OuieraM, KaXIbld U3
KOTOPBIX BKJIIOYACT 2 TEOPETUYECKUX BOIIPOCA U OHO IIPAKTHYECKOE 3aJaHUE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

«3aYTeHO» - OOydaroUMics NEMOHCTPUPYET MOPOTOBBI YpOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMM: B XOJE€ KOHTPOJIbHBIX MEPOIPUATUI JONYCKAIOTCS OIIMOKH, HPOSBISAETCS
OTCYTCTBHUE OTJIEJIbHBIX 3HAHUH, YMEHUMN, HABBIKOB, O0YYArOIUICS UCIBITHIBAET 3HAUUTEIbHBIC
3aTPYAHEHUS IIPU ONIEPUPOBAHUY 3HAHUSMU U YMEHUSAMU IIPU UX IIEPEHOCE HA HOBBIE CUTYALlUH;

«HE 3aUTEHO» - 00yUaIOIIUNCS HE MOXKET [T0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUSA U
00BsicHeHus1 HH(OPMAIK, HE MOXKET IMOKa3aTh MHTEIICKTYaJIbHbIE HABBIKH PEUICHUS MPOCTHIX
3a1ad.



