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JIner akTyaansanuu paboueil nporpamMmbl

PaGouas nporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena s peauszauuu B 2020 - 2021
y4eOHOM rojly Ha 3aceaHuu Kadeapsl XUMUU

[Ipotokon ot 01 centsabps 2020 r. Ne 1
3aB. kadeapoii F\.Z’ é‘- z _4é é H.JI. Mensinuk

PaGoyas nmporpamma nepecmoTtpena, o0cyx/ieHa 1 ogoopena i peanuzanuu B 2021 - 2022
yueOHOM rojy Ha 3aceqaHuu kapeapbl XUMHUU

[Iporokom ot 20 1. Ne
3aB. kadeapoi H.JI. MensiHuk

PaGouyas nporpamma nepecmoTrpena, o0cysxaeHa u ogodpena s peanuzanuu B 2022 - 2023
yueOHOM rojy Ha 3acefaHuu Kadeapsr XuMuu

[Iporokon ot 20 1. No
3aB. kadeapoi H.JI. Mensinuk

PaGouas nmporpamma nepecMoTpeHa, o0CyxieHa i ogo0pena 1 peanusanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceaHuu Kadenapsl XuUMHUU

[Iporokon ot 20 r. No
3aB. kaeapoit H.JI. Mensnuk

PaGouasi nporpamma nepecMoTpena, o0cyxaeHa u ogodpeHna uis peanu3anuu B 2024 - 2025
yueOHOM rojry Ha 3aceaHuu Kadeapsr XumMuu

[TpoTokonm ot 20 1. No
3aB. kadeapoit H.JI. MensiHuk




1 Ilesin ocBOEHMSI IMCUMILTUHBI (MOIYJISA)

[{enssMu OCBOEHUS TUCITUTTUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XWMWH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIKCHIBAIOIINE CBOMCTBA XMMHWYECKUX COCIMHEHHUI; pPAa3BUTUE HAaBBIKOB
CaMOCTOATEIILHON Pab0Thl, HEOOXOAUMBIX IS IPUMEHEHHS XUMHUYECKUX 3HAHUHU TIPU U3YUYCHUH
CIIELIMAIBbHBIX JUCUUIUIMH U JAIbHEUIIECH TPAKTHUYECKOM NESITEIbHOCTH.

2 MecTo qUCHMIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHO PorpaMmsbl

Huctunmuaa XuMus BXOJAWT B 0a30BYI0 4YacTh y4eOHOro IUiaHa 0Opa3oBaTelbHOU
IIPpOrpaMMBEI.

Jns  uw3ydeHHWs  JAMCHUIUIMHBI ~ HEOOXOAWMBI  3HaHUS  (YMEHHWs,  BIJIAJICHHUS),
c(hOpMUPOBAHHEIC B PE3YNIHTATE H3YUCHUS TUCITUILTNH/ PAKTHK:

«Xumusi» B 00bemMe 00111ero 00pazoBaHus

3uanus (yMEHHUs, BIaJICHUs), MOTYYCHHbIE TPU U3yYEHUU JAHHOW JUCLUILIUHBI OyIyT
HCO6XOIII/IMI>I JJIA I/ISY‘-IGHI/ISI I[I/ICIII/IHJII/IH/HpaKTI/IKI

I'eonorus

Be3zonacHOCTE KU3HEAEITEILHOCTH

3 Komnerenuun ody4arounierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILINHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJabTAThl 00yUeHHu s

B pesynbrare ocBOEHMSI AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydaroIIUHCSA OJIKEH
o0s1azaTh CIeAyIOIUMI KOMIETEH UMM

CTpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00y4eHUs
DJIEMEHT
KOMIIETEHIINH

OK-1 cniocoGHOCTBIO K a0CTPAaKTHOMY MBIIIJICHUIO, aHATTU3Y, CHHTE3Y

3HaTh - OCHOBBI JIOTUKH, HOPMBI KPUTHUYECKOTO MOX0Aa, (hOPMBI aHATTN3a;
- METObI a6CTpaKTHOFO MBIINUJICHUA ITPU YCTAHOBJICHUH UCTUHBI,

- METOJIbl HAYYHOT'O MCCIIEIOBAHUS ITYTEM MBICIIEHHOTO PACUJICHEHHS
00beKTa (aHaAK3) U MYTEM U3YYCHHS TIPEIMETA B €T0 IIEJIOCTHOCTH,
€MHCTBE €ro yactei (CUHTE3)

YMmets - 4JICKBaTHO BOCIPMHUMATh UH(POPMALIUIO, IOTHYECKU BEPHO,
apryMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO M IMCBMEHHYIO PEYb;

- C MCII0JIb30BaHHEM METO/I0B a0CTPAaKTHOTO MBILICHHS, aHATTU3a U
CHHTE3a aHAJIN3UPOBATH AJIbTEPHATUBHBIC BAPUAHTHI PEILICHUS
UCCIIEN0BATEIbCKUX 3a1a4

Biagers - HaBBIKAMHU TIOCTAHOBKH II€JTH, CTIOCOOHOCTBIO B YCTHON M MUCHMEHHOM
peun JOru4ecku 0pOpMUTh PE3yIbTAThl MBIILICHUS;

- [IEJIOCTHOM CUCTEMOM HaBBIKOB HCIIOJIb30BaHUS A0CTPAKTHOTO MBIIIJICHUS
IIPU pelIeHNU TPo6IieM, BO3HUKAIOLIUX MTPH BBITTOJTHEHUU
UCCIIEIOBATEIbCKUX PA0OT, HABBIKAMH OTCTAUBAHMsI CBOCH TOUKHU 3pEHUS

OIIK-4 roTOBHOCTBIO C €CTECTBEHHOHAYYHBIX MO3ULIUNA OLIEHUBATH CTPOCHUE, XUMUUYECKHUI U
MUHEpaJIBHBIN COCTaB 3eMHOM KOpPBI, MOp(oJorndeckne 0COOCHHOCTH U TEHETHYECKUE THITBI
MECTOPOXKIACHUN TBEPABIX MOJE3HBIX UCKOMAEMBIX IIPU PELICHUH 3a/1a4 110 PalMOHAIIBHOMY U
KOMILUIEKCHOMY OCBOEHHIO F€OPECYPCHOI0 IMOTEHIIMAIA HEAP




3HaTh

- OCHOBHBIE XUMHYECKHUE MOHSTHS, MOJOKEHUS U 3aKOHBI;
- COBPEMEHHbIE HAIIPaBJICHUsI Pa3BUTHS HAYYHBIX TEOPHIL;

- METOJIbl TEOPETHYECKOTO U YKCIIEPUMEHTAIBLHOTO HCCIIEIOBAHUS B
00JacTi XMMHUH IPUMEHUTENBHO K MPOdECCHOHANBHON ACSITETbHOCTH

VYMeTh

- ONPEICIIATh XUMHUYECKHIA COCTAaB U CTPOCHUE OOBEKTOB OKPYIKAIOIICH
Cpepl;

- pelaTh pacyeTHHIC 33724l IPUMEHUTEIBHO K MaTepUaTy IPOrPaMMBI;
- HpOFHO3I/IpOBaTb BO3MOXHOCTb HpOTeKaHI/ISI CaMOHpOI/ISBOHBHBIX
IIPOIIECCOB B Pa3IUYHBIX XUMHUYECKHX CHCTEMAaX

Bnanets

- HaBBIKaMHU IPUMEHEHHUS OCHOBHBIX XHMHYECKHX 3aKOHOB B
po(hecCHOHANTLHOM e TEIbHOCTH;

- IPAKTHYECKUMH HaBBIKAMH TEOPETHUIECKOTO U IKCIICPUMEHTAIBHOIO
HCCIICIOBAHUS B 00J1aCTU XUMHH




4. CTpyKTypa, 00b€éM U cotepkaHne TUCHHUIINHBI (MOLYJI5)
OO6mmast Tpy1I0€MKOCTh JUCIUTUTMHBI COCTABIIAET 4 3a4eTHBIX eAnHUI 144 akaj. 4acoB, B TOM YHCIIE:

— KOHTaKTHas pabora — 83,9 akaj. 4yacos:

— aynuropHas — 80 akaj. 4acos;

— BHeaynuTopHas — 3,9 akaJi. 4acoB

— caMocCTosTeNbHAs paboTa — 24,4 akaJl. 4acoB;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

d)opMa aTTCCTalllMH - OK3aMCH

AynuropHas g
o | wonraxrHas paGora E E ®opma TeKyuero
Pa3nen/ Tema 3 (B axaz. yacax) £ Brg . KOHTPOJIA Kon
R —— : g © [ camocrosTempHoi | ycmesaemocTHH | Lo
@) g g paboTh POMEKYTOUHON
ek, 1a0. | IpakT. ER aTTeCTaIHn
3aH. 3aH. | O &
1.
- opopmIIeHHE
oTdyera o
nabopaTopHOM
paborte; 3amumra
- perieHne 7Ta00paTOpHOI
L1 L Xuwirieckas 4 8/41 4 JIOMAIITHETO pabotsl. Jomamnee | OK-1, OTIK-4
TEepPMOANHAMHKA
3aganus Ne 1; 3amadue Ne 1.
- camocrosiTesbHoe|  TecTupoBaHue.
H3yUYeHHEe y4eOHOU
U Hay4yHOU
JUTEPATyPhI
2
- opopmIIeHHE
oTdYera o
nabopaTopHO
paborte; 3amumra
- perieHne 7Ta00paTOpHOI
1.2 2. Xumudeckast KHHETHKA 4 8/41 2 JOMAIIHETO pa6otsl. lomamnuee | OK-1, OIIK-4
3amanus Ne 2; 3amanue No 2.
- camocrositesbHoe|  TecTHpoBaHHe.
M3y4YeHHe yaeOHOH
U Hay4yHOU
JIUTEPATyPhI




- oopmiIeHHE

oT4era o
nabopaTopHO
pabote; 3amura
- peleHue nabopatopHoOn
1.3 3. PacTBOpHI 8 10/41 6 JIOMAIIIHETO pabotel. omamuee | OK-1, OITK-4
3amanus No 3; 3amanne Ne 3.
- camocrositenbHoe|  TectupoBaHue
H3yueHHe yueOHOu
Y Hay4HOU
JIUTEPATypPhI
- oopmIIeHHE
oT4era o
nabopaTopHO 3amura
1.4 4. TucniepcHBIE CUCTEMBI 4 6/41 2 padore; AabopatopHoi OK-1, OIIK-4
- CAaMOCTOSTEIbHOE paboTHI.
u3ydeHue yueOHoi TectupoBanue
¥ HAyIHON
JIUTEPaTyphI.
- opopmIIeHHE
oTyeTa 1o
nabopaTopHO
paborte; 3amura
15 5. OKHUCITUTEIBHO- - peleHue nabopatopHoOn
BOCCTaHOBUTEJIbHBIE 4 6/211 4 JIOMAIIIHETO pa6otsl. lomamuee | OK-1, OITK-4
TIPOIIECCHI 3aganus Ne 4; 3aganue Ne 4,
- camoctositenibHoe |  TectupoBanue
H3yueHHe yueOHOU
U Hay4HOI
JUTEPATyPhI
- opopmIIeHHE
oTyeTa 1o
nabopaTopHO
paborte; 3ammra
- perieHne 7Ta00paTOpHOI
1.6 6. Omexrpoximmrseckue 8 10/41 6,4 JIOMAILHETO pa6otsl. lomamuee | OK-1, OITK-4
CHCTEMBI
3amadus Ne 5; 3amanue Ne 5.
- camocrositesibHoe |  TectupoBanue.
u3ydyeHue yueOHoi
W1 Hay4HOU
JIUTEPATyPhI
HWroro no pazpeny 32 148221 24,4
Hroro 3a cemectp 32 |48/221 24,4 JK3aMeH
HToro no gucLUIINHE 32 |48/1221 24,4 JK3aMeH OK-1,0IIK-4




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

B mpomecce mnpemogaBaHUs UCHUIUIMHBI «XUMHS TMPUMEHSETCS TPaJAUIIMOHHAS
nH(OPMALIMOHHO-KOMMYHHKAIIMOHHAs! 00pa30BaTeIbHbIE TEXHOJIOTHH.

Jlexuu mpoxXosAT KaK B UH(OPMAIIMOHHOHN (opMe, TAe UMEET MECTO MOCIIEI0BaTEIbHOE
U3NIOKEHUE MaTepuaia B AUCHMILIMHAPHOM JIOTHKE, OCYHIECTBIIEMOE MPEUMYIIECTBEHHO
BepOaTbHBIMU CPEICTBAMH, TaK U B (popMe NeKInii-Oece bl TN AUAajora ¢ ayAUTOPHEH, JTCKIIUH
C NMPUMEHEHHEM 3JIEMEHTOB «MO3TOBOIl aTakuy», JEKUUH-KOHCYJIbTALUUN, TJe TEOPETUUECKHI
MaTepHuall 3apaHee BbIIACTCS CTYIEHTaM JUIsl CAMOCTOSITEIBHOTO W3YUEHHs, JUIS TOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKKUM 00pa3oM, JIEKIIHSI TPOXOIUT IO TUILY BOIIPOCKI-OTBETHI-AUCKYCCHUSI.

[ToMuMO 3TOTO B JIEKIUU MOTYT HMCHOJIB30BATHCS DJIEMEHTHI MIPOOIEMHOTO H3JI0KEHUSI.
Ocoboe MecTo B mpolecce NpernoAaBaHUs TUCHHUIUIMHBL «XHUMHS» 3aHUMAIOT JIEKIHUU C
UCTOJIB30BAHUEM JEMOHCTPAIIMOHHOTO XHMHYECKOTO SKCIIEPUMEHTa, KOTOPBIA IO3BOJISET
HauboJjiee MOJHO peajn30BaTh METOJ MPOOJIEMHOro oOyueHHUs 4epe3 MOCTAaHOBKY MpoOieM C
MMOMOULIBIO IEMOHCTPALUMH SIBIICHHUM, PEAKIIUI HIIH ITPOLECCOB.

Jns peanuzanuu nHGOPMAIMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIbHON TEXHOJIOTUU
MIPOBOJIATCS JICKIIMHM-BU3YATU3AI[MH, B XOJI¢ KOTOPBIX M3JIOKEHHE TEOPETUUYECKOTO MaTepualia
COIIPOBOYXKIAETCS MPE3CHTAIUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIsIeTcsl B X0Je J1a0opaTopHbIX paboT, B X0/€ KOTOPBIX
yueOHasi paboTa HpPOBOAUTCA C peajlbHbIMU XMMHUYECKMMHU BemlecTBamu. Ha maGopaTopHBIX
paboTax BBHIMOIHAIOTCS TPYIIIOBBIC WIIM MHIUBHUIyaJbHBIC 3aJaHMsI 10 TpoineHHoi Teme. [Ipu
MIPOBEJICHUH J1a00paTOPHBIX 3aHSITHI HCIONB3YEeTCSd METOJ] KOHTEKCTHOTO OOYYEeHHs, KOTOPBIH
MO3BOJISIET YCBOWTh MaTEpUal IIyTeM BBISABICHHS CBS3€H MEXKIy KOHKPETHBIM 3HAHHEM U €ro
npuMmenenueM. Kpome Toro, neiecooOpa3HO HCHOJIB30BaTh TEXHOJOTHIO KOJUIEKTHBHOTO
B3aUMOOOy4eHHUsl (MapHyro paboTy) TpexX BHUIOB: CTaTHYECKas Mapa, JUHAMHYECKas Iapa,
BapHalliOHHAsl Tapa; COBMeEMIas ee C TEXHOJOTHed MOIyIbHOro o00ydeHus. BpImoaHuB
OKCIIEPUMEHT, oOydaromuecs: (GOpMyTUPYIOT O0OOOIICHHBIE BBIBOJBI IO CEPUH  OIBITOB,
UCIIOJIB3YS IPUEMBI AHATIOTUU U CPABHEHUSI.

CamocTrosaTenbHas paboTa oOydaromMxcsi BKJIIOYaeT B ceOs camble pa3HOOOpas3HbIe
(bopMbI yueOHOW AEATeTbHOCTU: BBIMOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBepiIeHUue O0GOpPMIICHHS
71a00paTOPHBIX pabOT, MOATOTOBKA K NMPAKTHKYyMY, M3yYeHHE OCHOBHOTO W JIOTIOJHUTEILHOTO
MaTepuaiga Mo y4dyeOHMKaM U mocoOusM, YTeHHEe U MpopaboTKa HaydyHOH JHUTepaTyphl B
OoubnMoTeKke, HarMcanue pedhepaToB U KYpCOBBIX padoOT, MOATOTOBKA K KOJUIOKBUYMaM, 3a4eTam,
UTOroBOM arrecranuu.CamocTosiTeNlbHas paboTa o0yJaronmxcs JA0KHA ObITH HampaBlieHa Ha
3aKpeIUIeHUs] TEOPETUIECKOTO MaTepraa, U3JI0KEHHOTO TIpenoaBareieM, Ha IpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITENIbHOE H3yYeHHE, Ha TOJATOTOBKY K JaOOPAaTOPHBIM 3aHSATHUSIM,
BBITTOJIHEHHUE JIOMAITHHUX 33JaHUI U TIOJTOTOBKY K PYOKHOMY U 3aKIIFOYUTEIHLHOMY KOHTPOJTIO.
[Tpu npoBeaeHnH pyOeKHOTO U 3aKIIFOUUTEIBHOTO KOHTPOJISI OCHOBHBIMH 337a4aMu, CTOSLTUMHU
nepes; TpernojaBareeM, SBISIOTCS: BBISIBICHHE CTEMEHH NPaBHIBHOCTH, 00BbeMa, TITyOWHBI
3HAHWUW, YMEHUH, HaBBIKOB, MMOJTYYCHHBIX MIPU U3YUYEHUHU Kypca HApSAy C BBISBICHHEM CTENEHU
CaMOCTOSITEITbHOCTH B IPUMCHCHHUH TIOJTyYSHHBIX 3HAHUN, YMCHHH U HaBBIKOB.

CoBpeMeHHbIE HHTEPAKTUBHBIE CPEICTBA MO3BOJISIOT AKCIEPHUMEHTUPOBATH C HOBBIMHU
dopmamu KOoHTpOIsI. OOyUaIOIMMMCsT TIPEAIaraloTcsl TECThHl W 33/a4M B DJIEKTPOHHOM BHIIE, C
ABTOMATHU3MPOBAHHOW CHUCTEMOW MPOBEPKU. B oTInYme OT OOBIYHOTO TECTHPOBAHHS TaKOM
CTIOCO0 KOHTPOJISI TO3BOJISIET CTYJIEHTaM B JIF000E€ BpEeMsl TPOWTH TECT, MPOAHAIU3HPOBATH
OITMOKY U MIPONTH TECT BTOPUYHO.

6 YueOHO-MeTOAMUYECKOE 00ecTeueHe CAMOCTOATebLHOM padoThl 00y4arommMXcst
[Ipencrasneno B mpunoxenuu 1.



7 OueHoYHbIE CPEeACTBA AJI NPOBEACHHS MPOMEKYTOYHOM ATTeCTAIUMHN
[TpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOANYecKOe M MHPOPMAIHOHHOE 00ecnevyeHHe JUCITUIITIMHBI (MO1YJIs1)

a) OcHoBHas JIUTEpaTypa:

1. OcuoBbl xumuu: yueonuk / B.I'. IBanos, O.H. I'ea. - M.: KYPC: HUL] UH®PA-M, 2014.-
560c.: - (Beicmiee oOpa3oBanume: bakamaBpmar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata o6pamenus: 14.10.2019). - Tekcr:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yue6Hoe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TVY, 2015. - 1 snexrpon. onr. guck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 14.10.2019). - MakpooObeKT. - TeKCT : 3JeKTpOHHBIH. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) JlonmosiHMTEIbHAS JIUTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texumdeckui 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 oOpamenus: 14.05.2020). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucnepcubie cuctemsi : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuii roc. rexunyeckui yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I W. 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 (mara ob6pamenus: 14.05.2020). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Caenenus noctynssl Takke Ha CD-ROM.

3. Komsama, JI. I'. OKuCIMTENEHO-BOCCTAHOBHUTENBHBIE peakuud. OCHOBBI DJIEKTPOXUMHUH '
yuebnoe nmocobue / JI. T'. Konsina, 3. P. Mymiuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ni.,
TalJI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad7name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara oOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : 3JEKTPOHHBIHA. -
NMeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumunyeckas kuHeTHKa. COCTOSIHME XMMHUYECKOIO PpPaBHOBECHS :
npaktukyM / O. A. Mumypuna, 3. P. Mymnuna, O. B. EpiioBa ; MarHUTOropckuii roc. TeXHHYECKHUIA
yH-T UM. ['. K. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
TUTYJL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpooObekT. - TeKcT : 3JICKTPOHHBIA. -
Ceenenus noctynabl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmast xumus: yued. A TeXHMUYECKMX HampaB. W cren. By3oB /H.B.
KopoBun —9-¢ u3zp., mepepad.- M.: Beicmr. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEACTBEHHBIN.
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6. Kparkuii cripaBoyHHK (u3MKo-xumudeckux BenuuuH / coct.. H. M. Bapon, A. M.
[Tonomapesa, A. A. Papnensb, 3. H. Tumodeena; nox pen. A. A. Panens, A. M. [TonomapeBoii. -
10-e u3n., ucnp. u gorm. - CII6. : UBan ®emopos, 2003. - 238 c. : win. - ISBN 5-8194-0071-2. -
TekcT: HemocpeACTBEHHBIM.

7. V3BecTrst BBICIINX Y4€OHBIX 3aBEICHUNA. XUMUS U XUMHYECKas TEXHOJOTHUS: HAyJHO-
texuuueckuit xypHaia — ISSN 0579-2991.

B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IIPOLIECCOB: METOJNYECKUE YKA3aHUS K
1a00paTOpHBIM paboTaM MO AUCLHUILUIMHE «XUMHA» Ul O00y4arolUXcs BCeX HaIlpaBICHUH
NOJrOTOBKM W  CHeUWajdbHOCTEH 1nHeBHOW (opmbl oOyuenus / O.A. Muniypuna;
MarnuTtoropckuii roc. Texuuueckuil yu-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — TekcT : HeMOCpeACTBEHHBIH.

2. Komsapma, JII'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKa3aHUA Ui
CaMOCTOSITEJIbHOM paboThl MO NUCUUIUIMHE «XUMHUS» I 00ydarolUXcsl BCEX HalpaBICHUM
HOATOTOBKH U crenuanbHocTeil Beex (opm oOyuenus / JL.I'. Konsaa; Marauroropckuii roc.
texandeckuid yH-T uM. ['. Y. HocoBa. — Marunutoropck : MI'TY um. I'. UI. Hocoga, 2020. — 18 c. —
TeKCT : HeImoCpeACTBEHHBIN.

3. Komsma, JLI. CkopocTh XHMHYECKHUX pEaKIHA W XHUMHUYCCKOEC pPaBHOBECHE:
Mertoauyeckre ykazaHus K JaOOpaTOpHBIM paboTaM 10 JUCHUIUIMHE <« XUMHS» AJs
00y4aroIIMXCcs BCEX HANPaBJICHUI MOATOTOBKH M ClielHanibHOCTeH Beex (opm oOyuenus / JLT.
Konspa, E.B. Tapactok; Maruuroropckuii roc. texHuuyeckuit yH-T um. I'. WM. Hocopa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2020. —8 c. — Tekct : HemocpeacTBEHHBIN.

4. PonnonoBa, H.M. Xumundeckas kuHeTuKa. XMMHUYECKOE paBHOBECHE: METOAMYECKHE
YKa3aHUs JUIsl CaMOCTOATEIbHOW pabOThl MO JUCHUILUIMHE «XHUMHUS» A 00ydaroluxcsl BCexX
HAIpaBJICHUH TOATOTOBKH M clienuainbHocTel Beex (opm oOyuenus / H.. Poauonosa, A.Il.
ITonomapeB; Maruuroropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Marnuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TeKcT : HemocpeACTBEHHBIH.

5. Uympoga, JI.B. PactBopsl: MeTomuueckast pa3paboTka K jJabopaTopHbIM paboTaM Io
JUCLUIUIMHE «XUMHs» A1 00y4aroluxcs BCeX HalpaBIeHUN MOJATOTOBKU U CHELUAIbHOCTEH
Bcex opm ob6yuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TeXHUYECKUN YH-T
um. I'. Y. HocoBa. — Maruutoropck : MI'TY um. I'. . Hocosa, 2020. — 41 c. — Teker :
HEIOCPEICTBEHHBIMN.

6. Uynposa, JI.B. PacTBopsl: MeToMuecKas pa3paboTka K CaMOCTOATENbHOM paboTe 1o
TUCHUIUIMHE «XUMHS» Uid  00ydJarolIMXCs IO BCEM HalpaBiICHUSM MOJITOTOBKU U
crienuaibHOCTAM BceX (opm oOydenus / JI.B. Uynmposa, 3.P. Mymmna, O.A. Munrypuna;
MarnuToropckuii roc. Texunaeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.
Hocoga, 2017. — 26 c. — TekcT : HemocpeACTBEHHBIH.

7. Konsima, JI.I'. KommoumHbie pacTBOPBI: METOAWYECKHE YKa3aHUS K JabopaTOpHOM
paboTte Mo JUCHMIUIMHE «XUMHSD» U1 00y4aromuXcs MO BCEM HAIpPaBICHHUSIM MOJATOTOBKU M
crieranbHOCTAIM BeeX (opm oOyuenus / JL.I'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndyeckui yH-T uM. I'. M. HocoBa. — MarauTtoropck : MI'TY um. I'. 1. HocoBa, 2017. -9 c. —
TekcT : HemocpeACTBEHHBIM.

8. Konsima, JI.I'. OkuciauTenbHO-BOCCTAHOBUTEIbHbIE PEAKIIMH: METOJUUECKUE YKa3aHUs
K JIa0OpaTOpHOM paboTe MO TUCHUIUINHE «XUMHUS» ISl OOYYarOIIMXCs BCEX HaIPaBICHHUI
MOJATOTOBKM W crenuaibHocTeil Bcex ¢(opm oOyuenms / JLI. Komsma, E.B. Tapaciok;
Marnutoropckuii roc. Texanueckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.
Hocoga, 2020. — 10 c. — Tekct : HemocpeaCTBEHHBIH.

9. Komsana, JI.I'. OKuCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUU U DJIEKTPOXUMHUCCKHE
MPOIIECChl: METOANYECKas pa3padoTKa K caMOCTOSITEIbHON padoTe 1l 00ydyarommxcs 0 BCeM
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E.B. Tapactok, O.P. Mynnuna, Marauroropckuii roc. texuuuyeckuii yH-T uM. I'. M. HocoBa. —
Marnutoropck : MI'TY um. I'. K. Hocosa, 2017. — 41 c. — TekcT : HemocpeACTBEHHBIH.

10. Mumypuna, O.A. DJIEKTPOXUMHUYECKHE IPOLECCHl: METOIMYECKHE YKa3aHusi K
nabopaTopHoil paloTe MO IUCHMIUIMHE «XUMHA» [UId OOYy4arolUXcs IO BCEM HaIPaBICHHUIM
NOJrOTOBKH M CIEUUaTbHOCTAM BceX (opm obOyuenus / O.A. Mwumypuna, H.U. PomuoHoBa;
MaruauToropckuii roc. Texuuueckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. H.
Hocoga, 2017. — 13 ¢. — TekcT : HemoCpeACTBEHHBIH.

r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypcehI:

IIporpammHoe o6ecnneuenne

HaumenoBanue .
0o Ne noroBopa CpoK JIeHCTBUS JTUIICH3UN

MS Windows 7
Professional(ums  |1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |, 135 o1 17.09.2007 GeccpouHo
Professional
7Zip CBOOOIHO pacIpoCTpaHIeMOC 0OECCPOUHO
FAR Manager CBOOOHO pacIpoCTpaHIeMOe OECCPOUHO

IIpodeccnonanbubie 0a3bl JaHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
Ha3BaHue kypca Ccblika

OnekTpoHHas 0a3a mepuoAMYECKUX u3naHuil East
View Information Services, OO0 «IBUC»
HammonansHas nH()OpPMAITMOHHO-aHATTUTUYECKas
cuctema —  Poccmiickuii  umHmekc — Hayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PHI)
ITouckoBas cucrema Axagemusi Google (Google
Scholar)
WNnpopmannonHas cucrema - EnuHoe okHO AoCTyma K
nH(GOPMaLIMOHHBIM pecypcam

https://dlib.eastview.com/

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

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

denepanbHoe rocyJIapCTBEHHOE OrOJKETHOE

yUpeKICHNE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/
IPOMBIIIJICHHON COOCTBEHHOCTI

Pocenticras Tocynapersennas Oubmmorexa, https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

DnekTpoHHbIe pecypchl onbmuorexkn MI'TY um. I'.1. hitp://magtu.ru:8085/marcweb2/Default.asp
Hocosa ) — '

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCHMILTHHBI (MOLYJIs1)

MaTepHaHBHO-TeXHquCKOG obecnieueHue JUCIMITIIIMHBI BKJIIFOYACT:


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

VY4eOHbIE ayqUTOPUM ISl TPOBEACHUS 3aHIATUH JIEKIUOHHOTO THIA. OcCHaleHue:
MynbTHMEANITHBIC CPEICTBA XPAHEHHUS, TIEPEIauH U MPEICTaBICHUS HHPOPMALINH.

VY4eOHble ayauTOpUM s TPOBEICHUS Ja0OpPAaTOPHBIX 3aHSATHH, TPYIIOBBIX U
WH/IMBUYAIBHBIX KOHCYJIBTAIMH, TEKYHIEro KOHTPOJS W MPOMEXKYTOYHOH aTTECTaIlHH.
Ocnamenue: OOopynoBaHue JUIsl BBIMOJTHEHHS JIAOOPATOPHBIX pPabOT, XMMHUYECKas IOCY/Ia,
peakTuBbl, Harsiapie MaTepralibl: TaOJIHIIbI, CXEMBI, TUIAKATHI.

[Tomemenust st CaMOCTOSTENILHOM paboThl oOy4atonuxcs. OcHamenue: [lepconanbHbie
kommbioTepsl ¢ makerom MS Office, Bbixogom B MHTEpHET M C JOCTYIOM B 3JIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BATENbHYIO CPEy YHUBEPCUTETA.

[ToMemienust Juis  XpaHeHHs] W TPOPHIAKTHYECKOTO OOCITY)KUBaHHS y4eOHOTO
obopynoBanus. Ocnamenue: Cremnaxu, ceddbl UIsT XpaHeHUs yueOHOTO 00OpyIOBaHUS.
WHCTpyMEHTHI [T peMOHTA J1a00paTOpHOTo 000pYA0BaHUS.
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6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl 00y4aromuxcs

CamocrosiTenbHas paboTa 00y4Jaromuxcsl MoIpasessieTcsl Ha ayIMTOPHYI0, KOTOpast IPOUCXOAUT
KaK BO BpCMsA Ha60paTOpHHX 3aHHTHﬁ, TaK U Ha IIAHOBBIX KOHCYJIbTAUAX, U HA BHCAYJUTOPHYIO,
MPOMUCXO/AIIYIO BO BpeMs IOATOTOBKH CTYJIEHTaMH OTYETOB 110 JJAOOPATOPHBIM 3aHITHUSIM U
BBIINIOJIHCHU S JOMAIIIHUX SaﬂaHHﬁ.

AynuTopHasi caMoCTosTeNIbHAsl paboTa 00YYarOLIMXCS IIPEIIoIaraeT MPOX0KICHUE TECTUPOBAHUS
10 KAXJA0OMY pasacily AUCHUIIJINHBL. TecTnl BKITIOYAIOT TCOPCTUUCCKHUC U MTPAKTHUICCKUC 3aJaHNs,
OTBETHI Ha KOTOPBIE TPEOYIOT NIyOOKOro MOHUMAaHHs H3Y4eHHOr0 MaTepuaia. TecThl IoCTpOeHbI
eIMHO00PAa3HO: K KaXKOMY BOIIPOCY MPEIaraeTcsi 4eThIpe BapHaHTa OTBETOB, CPEIM KOTOPBIX OJUH
WM HECKOJIBKO MPaBIIIbHBIX. OOpaboTKa pe3ysbTaTOB OCYILECTBIISETCS ITyTEM COIIOCTaBICHUS
HOJIYYCHHBIX PE3YJIbTATOB C ATAJIOHHBIMH M IIPOTEKAET OYEHb OBICTPO. MaKCHMAaIbHOE KOJIUYECTBO
Oai10B B Kak1oi Teme Kypca — 10.

Bapuaumbt memamuyecKkux mecmoevlx 3a0aHuil 01 meKyuieco KOHmpoaa

Xumuueckas mepmoounamuxa

B tectax no teme «XuMu4eckass TEPMOJAMHAMUKAY: MIEPBBIC IECTh 3aJIaHUI OLIEHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aiI, a BOCBMOE, IEBITOE U IECITOE 3aJaHusa — B 2 Oayia.

Tecm No 1
1. IIpu paccMOTpEeHHH XUMHUYECKOH pEeaklMU cucmema 03HAYAET:

a) HUCXOIHbBIE pEeareHThl
0) NPOAYKTHI XUMUYECKOW PEaKINU
B) PEaKIMOHHBIN COCY]
I') MCXOJHBIE peareHThl U MPOAYKThI PeaKLIuu
2. IlepBslii 3aK0H (IIEpBOE HA4aJI0) TEPMOAMHAMUKN MaTEMaTUYECKH 3allUChIBAETCS TaK:

a) PV =vuRT B) K= Aep (- EA/RT)
6) K=R/Na r) AU= Q-W
3. B aK30TepMHUECKOl peakuu:

a) SHTAJIBINS PEaKIMOHHOMN crcTeMbl noBbimaercs (AH > 0)
0) TemoBoit A3 dekT peakiuu orpunarencH (Q< 0)

B) SHTAJIBIIUS PEAKIIMOHHON cucTeMbl yMeHblaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHUCTEMBI ITOBBIILIAETCS

4. CranpaptHble TemioBble 3((HeKThl MPUHATO 0003HAYATD:

a) AUct B) Q 101,3 213
6) AHozgg P) AHct
5. Kakue u3 npuBeneHHBIX peakluil ABISIOTCS YHAOTEPMUIECKUMU?
a) 2 Na+ 3/2H,=NHs, AH = — 46 K]>x/monb
0) H,+4/2 0,=H,0, AH = -242 K][x/M0J1b
B) 2 N2+ %2 02=NO , AH = 90 KI>x/mMob
r)2Hy+ % I, =HI, AH = 26 KI>x/moib

6. Kakas u3 HaNmMCaHHBIX HIDKE PEaKIMii OTBEYaeT TeIIoTe 00pa3oBaHusI OKCHIa a3ota (|| ) B
CTaHJAPTHBIX YCIOBUAX?

a) 2N+ 0O=NO B) /2 N2+ 2 O, = NO
6) N+ 0,=NO r) NHz3+5/20, =2NO +3H,0
7. Tlpu BoccraHoBieHuu 161 okcuaa meau( || ) Mo peakiuu :



CUuO () + C (rpagur) = CU ) + CO (y, mornorunock 22 k/Ik TEMIOTHI.
OuTanenus o6pa3zoBaHus okcuga Meau ( || ) paBHa:

a) 110 B)220,5
0) -200,5 r)735
8. s peakuuu NiO o + C pagur) = Ni ) + CO (). Onpeienite BO3MOXKHOE HanpaBIeHHE
CaMOITPOU3BOJILHOI'O TEUCHHS PEAKIIMU IIPU CTAHJIAPTHBIX YCIOBUIX U IIpU Temiepatype 627°C.

BemectBo AH9g (K]Ix/MOmB) S8 ([Ix/MoB*K)
NiO -239,7 38

C (rpadur) 0 5,74
NI () 0 29,9

CO -110,5 197,4

B otBete ykaxkute 3HaueHMs sHepruu [ nOOCa npu cTaHIapPTHBIX YCIOBUSX, IIPU TEMIIEpAType
627°C u temneparypy Hayajia peakiuu

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

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

9. Kak uaMeHsieTcst SHTPOIHS IPH PA3JIOKEHUH KapOoHaTa KalbIus?
a) YBEIIMYUBACTCS B) HE YMEHBIIIACTCS

0) yMeHbIlIaeTCs T') HE 3HAI0

10. [lanHas peakmmus:

2KC103 (TB) —2KCl (TB)+3O2 (r) AH<O

MO>KET CaMOIIPOU3BOJIBHO NPOTEKATh

a) B MPSIMOM HarpaBJieHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJIEHUH T') HE 3HaI0

Xumuueckan Kunemuka

B Tectax mo teme «XuMHUECKas KHHETUKA»: TIEPBOE, BTOPOE, TPEThE, YSTBEPTOE U IATOE 33 TaHUS
orteHuBarorcs B 0,5 Oaiia; mecroe, ceIbMOE, BOCBMOE, AEBITOE U IecsAToe — B 1 6ami, a
OJMHHAAIATOE — B 2,5 Oajia.

Tecm No 1
1. Pa3nen XUMHU, I/ISYLIaIOHII/Iﬁ CKOpOCTI/I U MEXAaHHU3MbI XUMHNUYCCKHUX peaKuMﬁ, Ha3bIBaACTCsA

a) XUMHUYecKasi TepMOIUHAMUKA
0) TepMOXHUMHUS
B) XMMHYECKass KHHETHKA

2. CkopoCTbh XMMHUYECKOH peaKifu — 3TO ...

a) BpeMs, 32 KOTOPOE MOJIHOCTBIO PAaCXOyeTCsl OJTHO U3 UCXOJIHBIX BEIIECTB

0) U3MEHEHHE KOJIMYECTBA BEIIECTBA PeareHTOB (WM MPOTYKTOB) PEAKIINH B €AUHUILY BDEMEHH B
enuHuIEe o0BemMa

B) KOJIMYCCTBO BCUICCTBA MMPOAYKTOB PCAKINH K MOMCHTY OKOHYAaHUA PCAKIIUU

3. B kakux CANMHUIAX BBIPAXKACTCA CKOPOCTh XUMHYECKOH peaKI_II/II/I?

a) MOJIb JI et

0) 6e3pazmepHasi BeTMYMHA
B) MOJIB ¢



4. Ot kakux (aKTOPOB 3aBUCUT CKOPOCTh XMMHUYECKHX PEaKIUii?

a) OT IPUPOJIBI PEarNPYIOLINX BEIICCTB
0) oT TeMIiepaTypsl
B) OT 00beMa PEaKI[OHHOTO COCy/a

5. CocrosiHMEe XMMHUYECKOTrO paBHOBECHSI 00paTHUMBbIX MPOILIECCOB KOJIMYECTBEHHO
XapaKkTepusyercs ...

a) PaBHOBECHBIMM KOHLIEHTPALUAMH NIPOYKTOB pEaKLUU
0) PHeprueil akTUBU3AIUN
B) KOHCTaHTOI paBHOBECHS

6. Kaxk 3anuceiBaercs Belpaxkenue i ckopoctu peakuu 4 NO ) + 6 HoO =4 NH3 () + 5 Oy
a) V=K[NO]'[H,0] 6) V=K[NH3][O;] B)V =k[NO][H,0]°
7. Kak 3anumieTcst BRIpaKeHHE JUIsl KOHCTaHThI paBHOBecHs peakiuu A + 2 B = C +D?

a) Kp = [C][D]/ [A][B]®
6) Ke = [C][D] / [A][B]
8) Kp = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha AuarpaMMe oKa3bIBaeT 3HAYCHUE TEIUIOBOro 3¢ (heKTa peakiuu?

ayl E %

YN
S/ |

1

v

XO0J1 peaKkluu

9.  Yt0 MOXHO CcKa3aTh O peakiiu, N300paKeHHOI Ha 1uarpamMMe K Borpocy 87

a) 9K30TEepMHUYECKasl pPeaKIlHs
0) PHAOTEpMUYECKAs PEAKITUS
B) pEaKIis ONMUCHIBACT COCTOSIHUE PABHOBECHUS

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

CME€IIacTCA BJICBO.

a) MY MOHUKEHUH TEMIIEPATYPhI
0) IpH MOBBIILIEHUU TEMIIEPATYpPbl

B) IIPpU MOBBINICHUU OABJICHUSA

11. Jins peakuun Cyo + 2 H 5 () = CH 4 () Ipu HeKOTOPOI TemnepaType KOHCTaHTa paBHOBECHS
paBHa 0,8. PaBHOBecHast KOHIIEHTpaIUs BOIopoAa paBHa 1,2 Moub/1. Beraucnure ucxoaHyro
KOHIIEHTPAIMIO BOAOPOIA.

a) 1,2
0) 3.5
B) 5,0



Pacmeopur

B Tectax mo TeMe «PacTBOpBI»: MepBOE 3a/1aHNE OIICHUBAETCs B 1 Oayut; BTopoe, TpeThe, 4eTBEPTOE,
IATOE U IIeCTOe 3aJianus - B 1,5 Oaiia; ceibMoe, BOCbMOE, JICBITOC U JECATOC — B
0,5 6ama.

Tect Nel
1. dnsa ypaBaenus peakiun Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPaBHCHHE 3aIMUIIETCS B
BUJC

1) 2K+ S0, = K,S0,

2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K,S04
3) CuSO, +20H™ = Cu(OH)xl + SO,*

4) Cu*" +20H = Cu(OH),4

2. Macca (B r) xnopuna Hatpus B 300 mu 0,2 M pacTBopa paBHa
1)0,8 2) 3,51 3) 20 4) 1,24

3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO

1)1 2) 2 3) 11 4) 13

4. J1ng noxasnenus rujponusa xjaopuaa xpoma (I1I) cnenyer

1) 1006aBUTH CONIAHYIO KHCIOTY
2) 100aBUTH IIEIOYb

3) pa30aBUTH PaCTBOP BOJOH
4) TOBBICHTH TEMIIEPATYPY

5. B pa36aBieHHOM pacTBOpE, IPUTOTOBICHHBIM U3 FHJIPOCYIb(ara Kalblus U BOJbl, CYMMa
K03 (HULNEHTOB B ypaBHEHUH HEOOpaTUMOMN AMCCOLMAIIMN PACTBOPEHHOT'O BEILIECTBA — ITO

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

6. PactBoprMoOCTh OKcasaTa cepedpa paBHa 3,27-107 1/ 100r H20. Onpenenure npousBeeHNE
pactBopuMocTu AgrCy04

1)510"*  2)1,16:10° 3)10,7-10°° 4)2,31.10°°
7. MaccoBas A0JI1 paCTBOPCHHOI'0 BCUICCTBA — 3TO OTHOILICHUC

1) wmaccsl BeliecTBa K Macce BOJIbI

2) KOJHNYeCTBa BEIECTBA K 00bEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KoyMYecTBa BEIIECTBA K 00BEMY pacTBOpa

8. K cnabbim QJICKTPOJIUTAM OTHOCHUTCA ...

1) rUaPOKCHI aMMOHHUSI
2) THIPOKCH] KaJHsI

3)  XJIOpH]I KaIbIUs

4) MaprasioBas KUCJIOTa

9. N3BeCTHO, UTO BOAHBIE PACTBOPHI MHOTMX COJIEH MOT'YT UMETH LIEIOYHYIO UIIN KUCIIYIO CPELY.
[IpuuuHoOii 3TOTO SABNIAETCA ...

1) osnexTponu3 coneit

2) JAWCTIPOIOPIMOHUPOBAHHE COJICH
3) ruxpaTHpOBaHUE CONCH

4) ruzpponus conei



10.3nauenue PH umcToii Boasl npu 25°C cocraBiser

1)1 2)7 3)0 4) 10

ﬂucnepcnble cucmemol

B Tecrax mo teme «J{ucnepcHbie CHCTEMBI»: TIEPBOE, BTOPOE, TPEThE U YETBEPTOE 3aAaHUS
OLIEHUBAIOTCA B 1 OaiUr; IATOE | IIEeCTOE 3amanus - B 3 Oaia.

Tecm Nel

1. VKaKUTE pa3sMepbl YaCTUIL KOJUTOUIHBIX CHCTEM

1) MeHbIIe 1 HM

2) ooubire 100 aM

3) or 1 am 10 100 aM

2. Kakwue noHbI criocOOHBI BBI3BaTh KOATyJISIHIO KOJUTOHM/IA, YACTUIIBI KOTOPOI'O HMEIOT

MOJIOKUTEIbHBIN 3apsn?

1) KaTHOHBI
2) AQHMOHBI
3) MOJISIPHBIC MOJIEKYIT

3. JInst Kakoro 3MEeKTPOIUTa MOPOT KOATYJISIUN KOO 1A C MOJOXKUTENIBHO 3apsSHKeHHON YacTulien
JTOJKEH OBITH HAMMEHBIITHM?

1) XJTOPHUT KaJIHsI
2) cynbdar Kanus
3) oprodocdar Kanus

Mutera 3013 umeer crpoetne:  {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”

KAaKOM 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTaduiu3aTopa?

4) xnopu xenesa (111)
5) BOJA
6) THPOKCH]I KaJHs

4. Ilpu B3aumoxeiictBun 20 min 0,001H nurpara ceunua (1) ¢ 10 man 0,02H cynbdara kamus
oOpasyercsi 305b cynab(dara cBuHna (ll). K kakomy smexTpoay AOMKHBI TEPEMENIAaThCsl YaCTHIIBI
JMCTIEPCHOM (ha3bl MpH MeKTpoan3e?

1) HAXOJATCS B COCTOSIHUHM JMHAMHYECKOTO PABHOBECHS

2) K KaTomy

3) K aHOJTY

5. B nBe k071061 HasUTO 10 50 MJT 30J1s THAPOKCH A sKene3a. J[1st Toro 4ToObl BEI3BATH

KOaryJisiuio 30515 MoTpedoBaoch 100aBUTh: B epByto — 5,3 M 1H pactBopa xiopuna xanus; B
apyryio — 18,7 M 0,001H pactopa docdara Hatpust. Berauciure nopor Koaryssiiuy Kaxaoro
ANEKTPOJINTA.

OKucnumenbvHo-60CcCMan08UNMeENbHBLE NPOUECCH

B tecrax no teme «OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE MPOIIECCHD»: IEPBOE, BTOPOE, TPETHE,
YETBEPTOE U MATOE 3a7aHus orieHnBaroTcs B 0,5 6aima; mectoe — B 1 6ami; cenpMoe U BOCbMOE — B 2
Oamta, a qeBsToEC — B 2,5 OajioB.

Tecm Ne 1

1. Oxwucnurenp — 3TO aTOM, MOJIEKYJIa HIIH UOH, KOTOPBIH ...
1)  yBenMuMBAaET CBOIO CTCIICHb OKUCICHUS

2) MPUHUMAET HJIEKTPOHBI

3) OT/aeT CBOU JICKTPOHBI



2. Ilpouecc BoccTaHOBIEHUS UMEET MECTO B cllydae, KOTa ...

1) HeWTpaJbHBIC ATOMBI IPEBPAIIAIOTCS B TOJIOKUTEIIbHO-3aPSHKEHHBIC HOHBI

2) TOJOXHTEJILHBIN 3apsii HOHA YMEHbBIITACTCSI

3) OTpHLATENBHBIH 3aps]] HOHA YBEIININBACTCS

3. U3 mpexacraBneHHbIX HIOKE peaknuil K OBP aucnponopuroHupoBaHus MPUHAIJICKHT ...
l) S + 2HNO; = H,SO4 + 2NO

2) 2H>0, = 2H,0 + O

3) Mg+S=MgS

4. K BoccTaHOBHUTENSIM OTHOCSITCS ...

1) mMertamibl, BOXOPO/, YIIIEPOI

2) aKTHBHBIC HEMETAJLIBI

3) 9JeMEHTBI, HAXOSAIIUECS B CPEIHEH YaCTH MEPHOANICCKON CHCTEMBI

5. CreneHu OKHUCICHHUS KUCIIOPO/Ia a) B BOJIE U 0) B IEPOKCHIE BOAOPOAA COOTBETCTBEHHO PAaBHBI

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

6. Ilepmanranar xanus B OBP, mpoTekaronux B KUCIIOH cpejie, BOCCTAHABIUBACTCS JIO ...

1) karnmona Mn?*

2) ManraHar-uona MnOg>

3) okcuaa mapranmna (II) MnO

7. B peakiuu, nporekaroreii 1mo cxeme CrpS3 + KNO3 2 KyCrOy4 + KySO4 + NO oKHCIIeHHTO
MTOJIBEPTAFOTCSI CICAYIONTUE DJIEMEHTHI ...

1) a3or u cepa

2) cepau XpoMm

3) XpoM H a30T

8. Cymma k03 PUIHEHTOB B peakiuu, IPUBEICHHOM B Borpoce Ne 7 paBHa ...

26 2) 18 3) 35
9. Cymma ko3 dunuenton B peakin KMnO,4 + HClyoyy = ... paBHa
30 2) 26 3) 35

DJIEKTPOXUMHUYECKHE CHCTEMBI
B Ttecrax mo Teme «DIEKTPOXMMHUYECKHUE CHCTEMBI»: IE€pBOE, BTOpPOE U TSATOE 3aJaHus
OIICHUBAIOTCS B |1 Oaiut; TpeThe M YeTBepToe 3a1anus— B 1,5 Oana; mectoe u ceapMoe — B 2 Oaa.

Tect Nel

1. DnexTpoaHBIi MOTEHIIUAT OMPEIEISIOT M0 YPaBHEHHUIO ...

1) Hepncra

2) MenneneeBa-Knaneiipona

3) Bonsumana

4) Appennyca

2. Paccunraiite D/IC ranpBanndeckoro sineMerTa Mg|MgSO,||CuSO4|Cu mpu cranpapTHBIX
YCITOBHSIX

1) - 2,03

2) -2,71

3) 2,71

4) 0,81

3. Kakue npoaykTel 00pa3yroTcs Ha KaTojIe Py JISKTPOJIU3e pacTBOpa HUTpaTa cepedpa?
1) BOJIOPO/T

2) cepebpo
3) a30THas KUCIIOTa
4) KHCIIOPOJT

4. VYkaxure cyMMy K03((UIIMEHTOB B YypaBHEHUH AJIEKTpoiu3a pactBopa Hutpara meau (11)
1) 12
2) 11
3) 10



4) 8

5. Kakas u3 npuBeJeHHBIX OKUCITUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIIMI MPOTEKAET
CaMOITPOU3BOJILHO B MPSMOM HaIlpaBJIeHUN?

1). FeSO4 + Cu —...

2) CuSO4+Fe —...

3) CuSO4+Na—...

4) HCI+Cu—...

6. BrruncnuTe Maccy MUHKA, MOJTYYSHHOTO TIPH JIEKTPOIU3E Cylb(ara IUHKA, KOTOPBIN
npoBoauIM B TeueHue 20 cek mpu cuie Toka 1A

1) 2,1-107*
2) 0,05

3) 0,013
4) 6,7-107°

7. llpuBenure cxembl JIEKTPOIHBIX POLIECCOB U MOJIEKYJIIPHOE YPABHEHUE PEAKIUH,
MPOTEKAOIEH MPH IEKTPOXUMHUYECKON KOPPO3UH rajibBaHonapsl Zn|Mg B cepHOKHCION cpeae. B
OTBETE YKOXKUTE CyMMY KO3(DPHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

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

BHeaynutopHass camocTosiTelbHas paboTa OOYYarOIIUXCs OCYHIECTBISCTCS B BUAC H3YYCHHUS
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3/ielly ¢ MpopaboTKON Marepuana; opOpMIICHUS OTYETOB IO
nabopaTOpHBIM paboTaM U BBITIOJHEHHUS JOMAIITHUX 3a[aHUH.

BapuaHTbl TeMaTHYeCKHX JTOMAIIHUX 3aaHU VIS BHEAYTUTOPHO# CaMOCTOSATEIbHOI
PaboTHI CTYIEHTOB M0 TeMaM

JlomatHee 3aganue No 1
1o rteMme «XuUMHYeCKasi TEPMOAMHAMUKA)»

B nomamrHem 3aganuu 1o teMe «XUMHUYECKas TEPMOJMHAMUKAY: TIepBasi 3ajja4a OlleHUBaeTcs B 2,5
Oaina; BTOpas — B 1,5 Gaa; Tpetbs — B 1 Oas.

3agaua Nel

Hus peakuun CHy ) + COz () = 2 CO () + 2 Hy () onpeiennte BO3MOKHOE HallpaBJICHUE
CaMOTIPOM3BOJIBHOTO TEUEHHUS PEaKIIMU MPU CTAaHAAPTHBIX YCIOBHSIX U ipu Temmepatype T = 927 OC,
€CIIK TeTUI0BOM 3(h(PeKT peakunu 10 3aJaHHOU TeMIepaTyphl HE U3MEHUTCS. YKaKUTe: a) BBIICNAETCS
WJTU TIOTJIONIAETCS SHEPTUSI B XOI€ PEaKINu; 0) MPUUNHY HAalJIEHHOTO U3MEHEHUS YHTPOITHH.
PaccuunraiiTe TeMnepaTypy Hauana peakiuu.

3apaua Ne2

Beruncaure termoBoit addexr peakmmn: CaCs () + 2 HoO(r = Ca(OH); ) + C2Hs (1), monb3ysce
CTaHJIaPTHBIMU TEIUIOTaMU 00pa30BaHUs pearupyromux BemecTB. CKOIbKO TETUIOTH BBIAEIUTCS WIH
MOTJIOTHTCS TipU oOpazoBaruu 2,24 1 CoH,?

3amauga Ne3

[To TepMOXUMHUYECKIM YPaBHEHHUSIM PACCUUTANTE TETIOBON AP (HEKT peaKIuu:
Hy ) + COz ) = CO (1) + H2 Of). TepMoxumudeckne ypaBHEHUS:

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

6) 2 CO ) + 02 Ol 2 C02 ()1 AH = -566,2 KI[)K



JlomamHee 3aganue No 2
mo TeMe «XXUMHYeCKAsI KHHETHKA)

B nomamnrHem 3aganun 1o TeMe «XUMHUYECKas KHHETUKAy: TiepBas 3a/1a4a olieHuBaeTcs B 1,5 Oanna;
BTOpas — B 0,5 Oajyuta; TpeThs, yeTBEepTas U nstas — B 1 Gasr.

3agaua Nel

Peaxnusa nporekaer no ypasaeHuo: O ) +2 CO ) =2 CO; (). HauaspHble KOHIIEHTpaMN
pearupyromux BemiecTB paBHbL: [O2] = 1,2 moaw/n, [CO]= 0,8 moinb/11. Bo ckoIbKO pa3 u3BMEHUTCS
CKOPOCTb MpsAMOM peakuuu, koraa npopearupyet 30% CO? Bo ckoJIbKO pa3 U3MEHATCS CKOPOCTH
IIPUMOM U OOpaTHOM peakIiy, €ClIM YBEIUYHUTh JaBJICHHE B CUCTEME B JIBa paza’

3agaua Ne2

[Ipu temnepatype 40 °c HEKOTOPOE KOJIMYECTBO BELIECTBA BCTYIAET B peakiuio 3a 20MuH.
Paccuuraiite BpeMsi, Ipu KOTOPOM 3TO KE KOJIHMYECTBO BEIIECTBA BCTYIIUT B PEAKIIUIO TIPH
temmneparype 200 °C, ecin TEeMIIEPaTypHBII K03()pPUIIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCSA MPU ITOM CKOPOCTh PEeaKIuu?

3agaua Ne3

Haiinute HayanbHble KOHLEHTPAIIMKA UCXOIHBIX BELIECTB U KOHCTAHTY PAaBHOBECHS PEaKIMH:
Fe (1) + H20 (5 = FeO (1) + Ha (1), eciin paBHOBECHBIE KOHIIEHTPAIMN PEAarupyONIUX BEIIECTB PABHBI:
[H20]=0,3momb/1, [Ho] = 0,4 Momb/m1.

3amaua Ned

Jns peakumonnon cuctemsl: CO y + Hz0 ) = CO3 () + Hy () HaYanbHbIE KOHIEHTPALUK PABHBIL
[H20] = 0,5 monp/n, [CO] = 0,6 monb/a. OnpeenuTe KOHIIEHTPAIMK BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTU KOHCTAaHTa paBHOBECHUs paBHa 1,45.

3agauda Ne5
Bripasurte uepe3 KOHLEHTpALMK PEareHTOB KOHCTAHTHI PABHOBECUS CIEAYIOIINX PEAKIINN:

N2@y + 3 Hayy = 2 NHj3py, AH =-92,2 k/Ix;
COyr) + C =2 COqy, AH = +160,5 x]JIx;
COy + H2O(ry = CO2 1y + Hyry, AH = -41,1 x]JIx.

VYKakuTe HarpaBiIeHUE CMEIICHNUS XUMHUUECKOI0 PABHOBECHS 3TUX PEaKIUil: a) MpH MOHMKEHUN
TeMIIepaTyphbl, €ClIU 1aBJIeHHE OCTOSHHO; 0) MPU MOBBIILIEHUH JaBJICHUs, €CIIU TeMIIepaTypa
ITOCTOSIHHA.

Jdomamnee 3axanmne Ne 3
o reme «PacrBopbsn»

B nomarmnem 3aanuu o teme «PacTBOpEI»: TiepBasi, BTOpast, TPEThsI U TATAs 33]]a9U OICHUBACTCS
B | Gasu; yerBepras u mecras — B 0,5 Gana.

3agaua Nel
B kakom o0beme BofbI ciieayet pactBopuTh 1351 SNCly mist monmyuenus 3M pactBopa xsopuaa
osoBa (I1) ¢ mmotHoCTBIO P = 1,405 T/MNA?

Paccunraiite: a) MaccoByIO JI0JTIO BEIIECTBA B pacTBOPE; 0) MOJSPHYIO KOHIIEHTPAIUIO
SKBHUBAJIEHTA; B) MOJISIIBHOCTB; T) TUTP; J1) MOJBHYIO JIOJIO BEIIECTBA B PACTBOPE.

3agaua Ne2

3aKOHUYUTE MOJIEKYJSPHbIE U HAMUIIUTE COKPAIllEeHHbIE HOHHBIE YPaBHEHUS peaKIIUii
B3aMMO/JICHCTBUS CIEAYIONIUX BEIIECTB:



HBr + NaOH —
AgNO; + HpS —
MgCl, + KOH —
CaF, + HCl —
Sb(OH)3 + H,S0, —
Sb(OH); + NaOH —

3agaua Ne3
CocraBbTe 110 JBa MOJICKYJISIPHBIX YPaBHEHUS PEAKIIUNA K CIICTYIOIIIMIM HOHHBIM:

Ba®" + CrO,> — BaCrOy;

NH," + OH — NH,OH;
ZnS + 2H" — Zn*" +H,S

3agaua Ned
Brruucnute pH 0,05M pacTBopa cepHOM KUCTOTHI.

3amauga NeS

Kakwue u3 cneayromux coseit moasepratorcs ruapoaunsy: Na,SiOs. Cu(NOs),. KBr? Cocrasbre
HOHHBIC U MOJICKYJISIPHBIC YPAaBHEHHUS THIPOJIN3a COOTBETCTBYIOIUX coeil. Kakoe 3nauenue pH (<
win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3agauya Ne6
Haiinure npoussencuue pactsopumoctu POCly, eciim B 200 mut Boasl pactBopsiercst 2,17 T aToro
COCJIMHCHHSI.

JlomamHee 3aganue Ne 4
1o TeMe «OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbBIE MPOIECChD

B nomammnewm 3amanuu 1o teme «OKUCITUTENHHO-BOCCTAHOBUTEBHBIE TIPOIIECCHI): MepBast 3a7a4a
orieHuBaercs B 1,5 6amna; Bropas — B 2,5 6anna; TpeThs — B 1 Oa.

3amaua Nel

[Ton6epure KO3 PUITUEHTHI B YpPaBHEHUSIX OKUCITUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKITUI. YKaKUTE
THUI KQXKJIOM PEaKLUU.

Paccuuraiite QJICKTPOABMIKYIIYIO CUJTY U OIIPCACINTE HAIIPABICHHUEC CaMOIIPON3BOJILHOT'O
MMPOTCKAHUA nepBoﬁ peaKknuuu 1npu CTaHAAPTHLIX YCJIOBUAX, UCITIOJIb3Ys 3HAUCHUA OKUCIUTCIILBHO-
BOCCTAaHOBHUTCIIbHBIX ITOTCHIIMAJIOB:

HJ + H3POs — Jo + H3POs + H,O

HNO, — HNO; + NO + H,0O

H[AUCI] + H;0;, + NaOH — Au +NaCl + 0, + H,0
NH4ReO, + H, — Re + NH3 + H,0

KBrO — O, + KBr

3agaua Ne2
CocTaBbTe ypaBHEHHS OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

KMnO4 + NaNO; + H,0 —
NaCrO, + H,O, + NaOH —
BI(OH)g + Na,S,05 + NaOH —
Bi,O; + C —

Mg + HNOg3 (ass) —



3agaua Ne3

Jlausl qBe okuciuTenbHo-BoccTanoBuTeNbHBIE apbl: KNO2, KNO3; u Pb(NO3),, PbO,. ITonb3yscs
TaOJUIICH CTAHIAPTHBIX OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX MOTCHIIMAIOB, COCTABLTE YPaBHECHHUE
BO3MOJKHOH peakiuu B ykazanHou cpene (HNO3). Paccunraiite 3HaUeHHME SIIEKTPOABUKYIIEH CHIIBI
peaxiuu.

JlomamHee 3aganue Ne 5
1o TeMe «JJIeKTPOXUMHUYEeCKHe CUCTEMbD)

B nomariiiHem 3a1aHuu 1Mo TeMe «IeKTPOXUMHUYCSCKIE CUCTEMbI»: TIepBas 3a/1a4ya OlleHUBaeTcs B 1
Oat;, Bropast — B 1,5 6amna; Tperbs — B 2,5 Gaia.

3agaua Nel

CocTtaBbTe JICKTPOHHO-UOHHBIC YPABHEHHS AJICKTPOIHBIX MPOIIECCOB U MOJICKYJISIPHOE YPAaBHEHHE
TOKOOOpa3ykolIel peakiuu, MpoTeKarouiel mpu padote raipBanuueckoro saemerta Co/Co(NOs), //
AI(NO3)s/Al. Paccunraiite D/IC (E) rabBaHHYECKOTO JIEMEHTA [TPU CTAHIAPTHBIX YCIOBHSX.

[IpuHsB MOTEHIMA aHO/Ia PaBHBIM CTaHAAPTHOMY 3HAYCHHUIO, PACCUNTANTE KOHIICHTPAITUIO
KaTMOHOB MeTaljla B KaTOJXHOM pacTBope, pu KoTopoit DJIC rabBaHMUECKOro JIeMEeHTa
ymenbiuutes Ha 0,02B.

3agaua Ne2

[IpuBeauTe cXeMbl JEKTPOTHBIX MPOIECCOB U MOJIEKYJIIPHBIE YPABHEHUS PEAKIINii, MPOTEKAIOIINUX
IPH 3JICKTPOXUMHUECKOI Koppo3uu ranbBanomnapbl Co/Ni: a) B kucio# cpene; 6) BO BIaKHOM
BO3JIyXE.

Omnpenenure yObUIbL MAacChl aHOJA TIPU KOPPO3UU B KHUCIION cpere 3a 20 MUH, €ClIi CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaua Ne3

CocTaBbTe 3J€KTPOHHO-UOHHBIE YPAaBHEHUS 3JIEKTPOJIHBIX IPOLECCOB (aHO MHEPTHBIN) U
MOJIEKYJIIPHOE YPAaBHEHHUE PEAKIUU, IIPOUCXOIAILEH IIPU IIEKTPOIIU3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOy,

Brruucnure gpaktuueckoe KOJTUYECTBO METAILIA, MOTYYEHHOTO Ha KaTOJIe TIPH DIIEKTPOIIH3E
Co(NO3),, eciu 37eKTpOIIHA3 TPOBOAMWIN B TeueHHH | 4. BeIXoa MeTaia mo ToKy coctaBui 85%.

VkaxuTe BO3MOKHBIE OPUYUHBI YMCHBIICHUSA BbIXO/Ja METaJlJIa IO CPAaBHCHUIO C paCYCTHBIM.

KOHTpOJIbHBIe BOIIPOCHI IO TEMaM
KOHTpOJIbHI)Ie BOIIPOCHI IO TEME «XuMuueckKas TEPMOAUHAMHUKA»

1. OCHOBBI XHMHYECKOH TEPMOAMHAMUKH: TIOHSITHE CUCTEMBI, BUJIBI CHCTEM.

2. TepmoauHaMuyeckue napameTpsl U (PyHKIIUH COCTOSTHHUSI CUCTEMBI.

3. Buytpennss sueprus. Pabora. Tertora.

4. I1epBblii 3aKOH TEPMOJMHAMUKH (BBIBON).

5. OHTanbNus Kak (YHKIUS COCTOSIHUSI CUCTEMBL. DHTAJIbIUS 00pa30BaHMsI BEILIECTBA.

6. TemnoBoit 3¢ ekt xumuueckoit peakuun. GakTopsl, BIUSIONINE HA TEIUIOBON AP PEeKT
XUMHYECKOHN PEaKIIuu.

7. Tepmoxumus. 3akoH I'ecca.

8. CrnenctBus u3 3akoHa ['ecca.

9. OHTponHs KaK (QYHKIHS COCTOSIHUS CUCTEMBI.

10. Bropoii 3ak0H TEpMOAMHAMUKH.

11. Tpertwnii 3aK0OH TEPMOIMHAMHUKH.

12. Oueprus ['u66ca.

13. Hamnpasinenue caMOnIpOXU3BOJIBHOTO POTEKAHUS XUMUYECKUX PEAKLIUN.



KOHmpOJleble 60npocovl no meme «Xumuueckan KuHemuKka

1. Xumuueckas KuHeTuka. CKopocTh XMMUUYECKOM peakliuy U METO/bI €€
peryjaupoBaHusl.

2. Brusinue KoHIIEHTpaIMK Ha CKOPOCTh XMMUYECKOM peakiuu (3aKOH JeHCTBYIOLIUX
Mmacc).

3. Bnusiaue Temneparypsl Ha CKOPOCTh XUMHU4Yeckoi peakiun. [Ipasuno Bant — Fodda.

4, Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

o. DHeprusi akTUBaluu. Y paBHEeHUE AppeHuyca.

6. Teopus nepexoqHOro KOMIUIEKca. DHEpreTnyecKas AuarpaMma.

7. Kpupas Maxkcemna — bosbiimana. DHepreTuueckuii 6apsep.

8. Karanutuueckue cuctemsl.

9. BiusiHue xaranuzaropa Ha CKOPOCTh XMMHYECKOM peaKIuu.

10. ['oMOreHHBIN ¥ reTepOreHHbIN KaTaaus.

11. KonebaTenbHble peakiium.

12. Xumudeckoe paBHoBecue. OOpaTUMBbIC U HEOOPATUMEBIE PEaKIIUU.

13. KoHcTanTa XuMHUY€CKOro paBHOBECHS.

14. Cwmemenne xumuueckoro pasaoBecus. [Ipunnun Jle—Illatense.

15. BiusiHue KOHIIEHTpalKK, JaBJIE€HUS U TEMIIEpaTyphl.

16. ®da30BbIC PAaBHOBECHSI.

17. ®da3oBbIe AMArpaMMBbI JJI1 OJHOKOMIIOHEHTHBIX CHUCTEM.

Konmpomzubte 60RPOCbL O meme «Pacmsopbt»

1. [TonsTue pactBopa. PactBopumocTs BemecTBa. PacTBopuMocTh rasa.

2. PactBopsl. CriocoObI BhIpaK€HUsI KOHIIEHTPAIUUA PACTBOPOB (MaccoBas J0Jid,
MOJIIpHasl KOHIICHTPAIIHs, MOJISIpHAsI KOHIIEHTPAIUsl IKBUBAJICHTA, MOJIbHAS JIOJIS, TUTP).

3. KomnurarusHasele cBolicTBa pacTBOPOB. M ieanbHbIN pacTBop.

4. 3akonsl Payns: | (Tonomerpuueckuit) u 1 (30yminockonuveckuit u
KPUOCKOTIMYECKUI).

5. OcmMmoc. Ocmotrueckoe aapieHne. Cxema 0CMOMETpA.

6. KucnoTHO-OCHOBHBIE B3aUMOJICHCTBUS BEIIECTB.

7. WNonHas Teopust KUCIOT U OCHOBaHUM AppeHnyca. OCHOBHBIE MOHSITHS U MOJOKEHUS
Teopun AppeHuyca.

8. Jlucconuanusi KUCIOT, OCHOBAHUM U COJIEH C TOUKHU 3PEHUSI MIOHHOU TEOPUH
Appenunyca (mpumepsl).

9. Crenens aucconuarnyu. CUIBHBIC U CIIa0bIe DIIEKTPOIIUTHI.

10. Jlucconmanus cnadbix 37eKTpoiauToB. KoHcTaHTa Arcconuaim.

11. 3akoH pazbasieHus OcTBanbaa.

12. Peakiiun noHHOTr0 0OOMEHa MEX Ay IEKTPOJIUTaMHU (Ha IPUMEPE PEaKINii 00pa3oBaHUS
c11aboro 3JIEKTPOIUTA, OCAJKa U Ta3a).

13. [IpousBeneHne pacTBOPUMOCTH.

14. HNonnoe npousseaeHune Boabl. BogopoaHbIN U THAPOKCUIIBHBIN TOKa3aTeNu.

15. I'maponus coneit. Tunsl ruponn3a comnen.

16. KonnuecTBeHHbIE XapaKTEPUCTUKU MpoIiecca THIPOIN3a.

17. @DaKTOpBbI, BIUAIOLIME HA MPOLIECC THIPOJIN3A.

KOHmpOJleble 60npocol no meme «ﬂucnepcnble cucmemasl)

1. I'ereporennsie cMecH. [lucrepcHble CUCTEMBL.
2. JucnepcHocTth. Kitaccudukarum TUCTIepCHBIX CHCTEM.
3. Komnnounansie pactBopsl. JInopuisHbie 1 110(GOOHBIE KOJUTOUIBI.



0.
1.
12.
13.

RB©ooo~N O~

NG~ wWNE

CriocoOBbI moTy4eH sl KOJUIOUIHBIX PACTBOPOB.

CrtpoeHure KOJUTOUTHBIX YaCTHII.

[IpaBuno ®asuca — [leckosa.

VY eToYnBOCTh KOJUTOMAHBIX cCUCTeM. CTaOMIN3aTOPHI.
Koarynsamus mnoduibHbIX 1 TH0GOOHBIX KOJUIOUIOB.
CenumeHTanus KOJUIOUIOB.

Koarynsiusi KOJUTOHTHBIX paCTBOPOB 3JICKTPOJIMTAMH.
[Tpaswio lyneie — [Napau. Koarynupyroriast cmiocoOHOCTb.
OnTHuyeckre CBOMCTBA KOJUIOMIHBIX PACTBOPOB.
DNEeKTpUUECKHUEe CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KOHTpOJIbeIe BOIIPOCHI IO TEME «OKHCJIUTEJIbHO-BOCCTAHOBHUTEIbHBIE

npouecch»

OcCHOBHBIE OHSTHS TEOPUU OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.
OKHCIINTEIIFHO-BOCCTAHOBUTEIbHEIC CBOMCTBA BEIIIECTB.

Baxxueiine OKUCIMTEIIN 1 BOCCTAHOBUTEIIH.

THUIbI OKKCIIUTETEHO-BOCCTAHOBUTEIIBHBIX PEAKITUH (TIPUMEDPHI).
OKHCIUTEIIBEHO-BOCCTAHOBUTEIBHBIN ITOTCHIIAAIL.

Ypasuenue HepHcra.

CocraBneHre OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA.
HanpasneHnre oKucanTenbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHmpOJleble 60NPOCHL O meme ((Qﬂekmpoxumuuea(ue cucmemol)

1.

2.
pacTBoOpY.

3.

4.

5.

DnexTpoxumuueckue cuctembl. Kimaccuduxanus 31eKTpoXUuMUYECKUX MTPOLIECCOB.
DNEKTPOXUMHUYECKHE ITPOLIECCHI, IPOTEKAIOLINE HAa IPAHULIE pa3/iena «MEeTaJlI —

l"anpBanmyeckuii anemeHT Janmansa — Skoowu.
DNEeKTPOABUKYIIAS CHJIA TATbBAHMYECKOTO DJIEMEHTA.
N3MepeHue 351eKTpOAHBIX MOTEHIMAIOB. Pl CTaHIAPTHBIX AIEKTPOIHBIX

noteHuyanos. CBolcTBa METAJIJIOB B COOTBETCTBUH C MX MOJIOKEHUEM B PSly HaIlPSHKEHUH.

6.
7.
8.
9.
10.
11.

VYpasuenue HepHcra.

ONeKTpoIN3 pacIulaBOB U PacTBOPOB. KaToHBIE M aHOJHBIE IPOLIECCHI.
OO0rwenunenHsli 3akon Papajes. Berxoa mo Toky.

Kopposus metannos. Knaccugukaiys KOppo3nOHHbBIX POLIECCOB.
XuMHuecKass KOpposusl.

DNEKTPOXUMHUYECKAs KOPPO3UsA. AHOHOE OKUCICHHE METalJla U KaTOAHOE

BOCCTAHOBJICHHUEC OKUCIIUTCIIA.

12.
13.
14.
15.
16.
17.
18.
19.

[TpumMeps KOppO3UH B KUCIIOH cpenie U aTMOCHEPHON KOPPO3HH.
CkopocTb KOppo3uH.

3amuTa METAJUIOB OT KOPPO3HH.

3alMUTHBIE TOKPBITHSL.

DNEKTPOXUMHUECKHUE CIIOCOOBI 3alUTHI OT KOPPO3UU METAILIOB.
XUMHYECKME UCTOYHUKHU TOKA. ['albBaHUUYECKUI DJIEMEHT.
XUMUYECKHE UCTOUHUKH TOKA. AKKYMYJISITOPBL.

XuMHUYecKre HCTOYHUKHN TOKa. TOINIMBHBIE DJIEMEHTEL.



[MPUJIOXEHUE 2

7. OueHOYHbBIE CPeCTBA I NPOBEAeHNs POMEKYTOYHOM aTTeCTAIUN

[IpomexyTouHas arTecTanusi UMeeT LEJIbI0 OMpPEIeNIUTh CTENEeHb NOCTHKEHHS 3alyTaHUPOBAHHBIX
pe3yNIbTaTOB 00YYEHHS MO AUCLMILINHE 32 OINpe/IeJIeHHbIN epruo1 00ydeHus.

a) [lnannpyempble pe3y/ibTaThl 00y4eHHs U OLIEHOYHbIE CPeICTBA JI1 IPOBeAeHUs
NMPOMEXKYTOYHOM aTTeCTAMHU:



CTpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

OneHouHble CpeacTBa

OK-1
CIIOCOOHOCTBIO K

a6CTpaKTHOMy MBINIJICHWUIO, AHAJIN3Y, CHHTC3Y

3HaThb

- OCHOBBI  JIOTHKH,  HOPMBI
KPUTHYECKOTO M0AX0/a, (OPMBI
aHaJln3a;
- METO/IBI abCTpaKkTHOTO
MBIIUJICHUSI TPH  YCTAHOBIICHUU
WCTHUHBL

- METOIbl HAYYHOI'O HCCIICIOBAHUSI
nyTéM MBICICHHOTO PacCUJICHEHUS
o0beKkTa  (aHAM3) ®  OYTEM
W3yYeHHUs  TpeaMera B €ro
[EJIOCTHOCTH, €MHCTBE €ro JacTei
(cuHTE3)

Hepeltenb meopemuu4ecKux 6onpocoes

1. OCHOBHBIE METOJIbI XUMHYECKOTO aHAJIH3a.
2. OcHoBHbIE TIPUOOPBI U 00OPYIOBAHUE JIJISI XUMUYECKOTO aHAJIN3a BEIIECTB.
3. Metoauku poBeieHus onbIToB. [IpaBuia TeXHUKH OE30MACHOCTH.

YmMmern

- aZICKBaTHO BOCIIPUHUMATH
nH(pOpPMAIIHIO, JIOTUYECKH BEPHO,
apryMEHTUPOBAHO U SCHO CTPOUTH
YCTHYIO U IUCBMEHHYIO PEYD;

- C HCIOJb30BAHHEM METOJOB
abCTpaKTHOTO MBIIIICHUS, aHATTN3a
u CUHTE3a aHaJIM3UPOBATh
albTEepHATUBHBIE BAPUAHTHI
peuenus MCCIIEIOBATEIbCKUX
3a7a4

Ilpumepnvie npakmuueckue 3a0anus

1. Onpenenuth ¢ KaKMMU U3 yKa3aHHBIX HMJKE BEILECTB MOYKET B3aUMOJEHCTBOBATH PACTBOP
THIPOKCUIA Kallus: MOoAO0BoAOpoaHas kuciorta, xjopun meau (l), oxcun yrinepona (1V), oxcun
ceuua (Il), ruapoxcun amoMHHUSA, THUAPOKCUA aMMoOHHsA. CocTaBbTe ypaBHEHMS BO3MOXKHBIX
peakuuii B MOJIEKYJIIPHOM U HOHHO-MOJIEKYJIIPHOU (popmax.

2. Ompenenute BO3MOXKHOCTh BOCCTAHOBIIEHHMsI okcuja xeneza FesOs yriepogom mpu
CTaHJapTHBIX ycnoBusx U Temmneparype 1100 K. Peakius BoccranoBnenust Fe304: Fe3044) +4C ) =
= 3Fe(K) + 4CO(F)

3. Temneparypubiii ko3¢ duLueHT peakiuu paBeH 2,5. Kak M3MEHHUTCS CKOPOCTh peaklvu: a)
IIpU MOBBIIIEHUH TemnepaTypsl oT 60 10 100°C; 6) mpu oXJIaXIeHUH PeakIMOHHOM cMecH oT 50 1o
30°C?

4. na oopatumoit peakuun Fe30uk) + Hypy = 3FeOy + HoOr 3anmmmunTe BeipakeHHe KOHCTAHTHI
paBuoBecust AH®, k/bx =+ 69,8. Ilpeanoxkure cnocoObl yBeNIWYEHHs] KOHLIEHTPALUU MPOITYKTOB
peaxkuuu.

5. Ilpn mnpokanvBaHUM METAUIMYECKOTO THUTaHa oOpasyeTcst Oeiblii MOPOIIOK, KOTOPBIH
pacTBopsieTCsl B KOHLIEHTPUPOBAaHHOM CEPHOM KHCIOTE M CIUIaBJIsSIETCd CO IIenoubto. Yto
IpescTaBisieT cobol 3To coequHenre? Hanmummre ypaBHEeHUS BCEX YKa3aHHBIX PeaKIuil.

6. CKOJNBbKO MWUIMIUTPOB 96%-HOro pacTBOpa CEpHOM KHUCIOTHI C IMJIOTHOCTHIO 1,84 r/mi




CTpyKTypHBII

IInanupyemslie pe3ysbTaThl

JJIEMEHT OueHouHbIe CpeiCcTBa
0o0y4eHus
KOMIIETEHIINHU
notpeOyercs it purotosieHus 2 i1 0,25M pactBopa?

7. Kakue BeliecTBa MU B KaKOM KOJMYECTBE BBIIETATCS Ipu npoxoxaeHun 48250 Kn
anekTpuyecTBa 4depe3 pactBop xsopuna Mapranua (l1)? CocraBbTre cxemy 3J€KTpOJU3a 3TOrO
pacTtBopa.

8. AnmroMuHUH ckiienad ¢ Menpro. Kakoi u3 meramuioB OyneT KOppOoAHpOBATh B Cpelie CepHOU
KHCIIOTHI M aTMocdepe BIaxkHOTo Bo3ayxa? CocTaBbTe CXEMbI JIEKTPOXUMHUUECKON KOPPO3UH.

Bnaners - HaBbIKAMHM T[IOCTAHOBKH ILIEJIH, Ipumepnvie npakmuueckue 3a0anus:
CHOCO6HOCTBIO B YCTHOﬁ u HpOBCCTI/I AHAJIN3 BIIMAHNA KOHICHTPAIUN Ha CKOPOCTH XUMHUYECKOMN peaKkuun
IHCBMEHHON ~ PeYM  JIOTHYCCKH Na,S,0; + H,SO, = S + SO, + Na,SO, + H,O mo skcnepumeHTanbHBIM JaHHBIM. [IpoBecTn 06paboTKy
O(I)OpMI/ITB PE3yIBTATHI MBILIEHHS; IOJIYYCHHBIX JAaHHBIX C MCIOJIB30BAHUEM COBPEMEHHBIX I/IHq)OpMaI_II/IOHHBIX TEXHOJIOTHH. PCSy.TII)TaTLI OIITOB
- LENOCTHOM CHCTeMOil HaBbikop | PCACTABHTE B BUIC Tabmuet 1.
WCIIO0b30BAHUS abCcTpaKTHOTO Tabiyma |
MBILLICHIS i S Howmep O0bem, Ml KOHueHTpam_/IZ;I Bpewms Ckopoctb )
OIBITA Na,S,03 H,O H,SO, Na,S,03, 10 MmosiBNICHUsT | peaknuu, 107,
npoOyiieM,  BO3HHMKAIOMIMX  IPHU MOTIB/IT MyTH, C 'l
BBIIIOJIHCHUN  HUCCJICOOBATCIbCKUX 1 1 7 2 1,3
paboT, HaBBIKAMH  OTCTaMBaHUS 2 2 6 2 26
CBOEH TOUYKH 3pCHUS 3 3 5 2 3,9
4 4 4 2 52
5 5 3 2 6,5
Ilo JaHHBbIM Ta6J'II/II_II>I 1 INOCTPOUTH Fpa(bHK 3aBUCUMOCTHU CKOPOCTHU pPCaKIUU OT KOHLCHTPALUH
THOCYNb(]aTa HAaTpHs, OTIOXKUB Ha ocu abciucc koHIeHTpamuio Na,S,03;, a Ha OcH OpIUHAT — CKOPOCTH
peaKIuu.
CraenaTh BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKIIMH OT KOHIIEHTPAIIMY THOCYIb(haTa HATPHSL.
OIIK-4

TOTOBHOCTBIO C €CCTCCTBCHHOHAYYHBIX H03HHI/II>'I OIICHUBATb CTPOCHHC, XUMHUYECKUHN U MI/IHepaJ'IBHHﬁ COCTaB 3€MHOM KOPBI, MOp(l)OJ'IOI‘I/I‘-ICCKI/IC 0COOEHHOCTHU
N TCHCTHYCCKHEC THUIIBI MeCTOpO)KJIGHI/II\/II TBCPABIX IMOJIC3HBIX HCKOIMACMBIX MPU PCIICHHUH 3a4a4 M0 PAllMOHAJIbHOMY W KOMIIJICKCHOMY OCBOCHHIO

3HaTh

- OCHOBHBIC XUMHUYCCKHE ITOHATHA,
ITOJIOKCHHSA U 3aKOHBI,

- COBpPCMCHHBIC HaITpaBJICHUA

Ilepeuens meopemuueckux 60npocoe:
1. OCHOBBI XMMHYECKOM TEPMOJIMHAMHUKHU: CHCTEMA, TEPMOJAMHAMUYECKHE IapaMeTphl
CHCTEMBI, QYHKILIUU COCTOSTHUS cucTeMbl. [1epBblil 3aKOH TepMOIUHAMUKH.

Pa3BUTHS HAYYHBIX TEOPUH; 2. DHepreTuka XMMHYECKHUX MPOIIECCOB.
- METOJBl TEeopeThueckoro u | 3. OHranbnus. 3akoH ['ecca u cieacTBUS U3 HETO.
JKCIEPUMEHTAIILHOTO 4. OHTponus. YpaHeHnue bonbliMana. BTopoii u TpeTuii 3aKOHbI TEPMOJMHAMUKH.




CTpyKTypHBII

IInanupyemslie pe3ysbTaThl

JJIEMEHT OneHouHble CpeacTBa
KOMIIETEHIINHU 00yseHus

UCCIICIOBAHMSI B OOJACTH XUMHH | 5. Oueprus ['m66ca. HampasiieHrss XUMHYECKHX TIPOIECCOB.

MIPUMEHUTEIBHO K | 6. Xumnueckass kuHeTuka. CKOpOCTh XUMUYECKOM peakuuu. CpeaHsis U UCTUHHAS CKOPOCTH

npoeCCUOHATLHON AEATENIFHOCTH | peakuuu. Kunernueckas KpuBasi.
7. CKOpOCTh peakuny U METO/bI €€ PEeryJIMPOBaHUS.
8. Bnusiaue Temnepatypsl Ha cKOpocTh peakiuu. [IpaBuno Bant-I'odda.
9. DHeprus akTUBalui. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.
10. KaranusaTopsl 1 KaTaIUTUYECKUE CUCTEMBL. [ OMOT€HHBIN KaTans.
11. KaranuszaTopsl 1 KaTanuTHUYECKUE CUCTEMBIL. ['eTepOoreHHbIi KaTanus.
12. Xumuueckoe paBHoBecHe. KOHCTaHTa XMMHUYECKOIO paBHOBECHSI.
13. Cwmemenne xumuueckoro paBHoBecus. [Ipunnun Jle Hlatense.
14. PactBopel. CriocoObI BeIpaK€HUsI KOHIICHTPALIUUA PACTBOPOB.
15. PactBops! 3nektponutoB. CTENeHb U KOHCTAHTA 3JIEKTPOIUTUYECKON TUCCONUAlUU. 3aKOH
pazbasnenust OcTBaIbIA.
16. Jlucconuanus KucioT, OCHOBaHMM, colieil. AM(OTEpHbIE JIEKTPOIUTHIL.
17. PactBopumocTs. [lpousBenenue pacTBOpUMOCTU. YcCaoBHE OOpa3OBaHHS U PACTBOPEHUS
OCaJKOB.
18. Huccounanusa Boasl. MoHHOE nponsBeaeHne Boasl. pH.
19. I'mnponus coneit. CTeneHb U KOHCTaHTa TMIPOJIN3a.
20. Hucnepcusie cuctemsl. Kinaccuduxanus. JinogunpHbie n 110¢poOHbIE KOJUIOUADI.
21. CrpoeHne KOJIIOUIHBIX YacTHLI.
22. Koarynsmus KoJutonaHbpIX pacTBOPOB.
23. OKuCINTENBHO-BOCCTAHOBUTENIbHBIE CBOWCTBA BemllecTB. Kiaccupukanus OKHUCIUTENBHO-
BOCCTAaHOBUTENbHBIX PEAKLIUH.
24, DNEKTPOXUMHYECKHE CUCTEMBI. 3aKOHBI Papajes. NeKTPOAHBIN MOTEHIUAIL.
25. lanpBanmyeckuit anement [lanmans Skobw.
26. DNEKTPOXUMHYECKHE CUCTEMBI: JJIEKTPOJIN3 pacIIaBoB. [I[puMeHeHne 2IeKTpoamn3a.
27. OnekTponu3. AHOIHBIN M KaTOJHBIA MPOIIECCHI TPH AJIEKTPOJIN3e pacTBOpoB. [IpumeHeHme
ANEKTPOJIN3A.
28. Kopposus. Buner koppo3un. CriocoObI 3alIUTH METAJUIOB OT KOPPO3HH.

Ymeth - ONpeAeNATh XUMUYECKHI COCTaB Ilpumepnvie npakmuyueckue 3a0anus:

" CTpPOCHHE 00BEKTOB

OKpY>Kalollleu cpepl;

1. Hanwucarp 5IE€KTpOHHBIE YpaBHEHHUS DJIEKTPOJIHBIX IPOIECCOB, ypaBHEHHWE CYMMapHOU
ToKoOOpa3ytomiel peakiu, BeIMUCIUTh DJIC raJpBaHHYECKOro 3JIEMEHTA, €CJIM KOHLEHTpAIUU




CTpyKTypHBII

IInanupyemslie pe3ysbTaThl

JJIEMEHT OrneHOYHBIE CPECTBA
0o0y4eHus
KOMIIETEHIINH
- pemaTth  pacueTHBIC  3a4aud | HOHOB MeTamioB pasHsr: [Al**]=0,001 moms/i, [C0**]=0,1 Momb/m.
MPUMEHUTEIILHO K MaTepuaiy 2. HanucaTh MOHHBIE U MOJIEKYJISIPHBIC YpaBHeHHS peakiui ruaposmsa cosei: KsPOg; NapySOy;
MPOrPaMMBl; ZnCl,.
- TPOTHO3UPOBATh BO3MOKHOCTb 3. 3aKOHYUTH YpaBHEHUSI pEaKUii, HAIKMCAB UX B MOJIEKYJISIPHON U HOHHOM (popmax:
npotekanus  camorpou3BosibHbIX | Al(OH); + NaOH —, K,CO3 + H,SO4 —, HoS + KOH —.
MPOIECCOB B Pa3IMYHBIX 4. B 2 1 pactBopa ruapokcuna kanwius coxepxutcs 478,8 r Ca(OH),. [InmoTHOCTE pacTBOpa

XUMHNYCCKHUX CUCTEMAX

1,14 r/mn. Paccuuraiite: w(Ca(OH),); Cum; Cox; Cmy N(Ca(OH),) 1 N (H20); T.

5. CocraBbTe ypaBHEHHs OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI:
K>Cr,07 + FeSO,4 + H,SO4 — , KMnOy4 + Na,SO3 + H,O —.

6. Hamucarb »JIeKTpOHHBIE YpPaBHEHHS 3JIEKTPOJHBIX IPOLECCOB, YpaBHEHUE CyMMapHOMH
TOKOOOpasyromien peakiuu, BeaucauTh DJC raapbBaHUYECKOTO AJIEMEHTa, €CIM KOHIICHTPALMH
HMOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 MOJTB/ I, [Au3+]=0,1 MOJIB/J1.

7. 3aKOHUNTH YpaBHEHHsI PEaKIIHii, HAMMCAB UX B MOJICKYJISIPHON M HOHHOM (hopmax:

NH;OH + HNO3; —, ZH(OH)Z + NaOH—, AIPO4 + Na,SO4 —.

8. HammcaTh ypaBHEHUs peakIifii THIPOJIH3a B MOJICKYJIIpHOM 1 noHHOM Bujie: Aly(SO4)s, KCI,
Na,SOs.

9. Hanmcarb 31€KTpOHHBIE YpaBHEHUS OJJIEKTPOJHBIX IPOLECCOB, ypaBHEHHWE CYMMapHOU
ToKoOOpa3yrouel peakiuy, BeMUCIUTh DJIC raqbBaHMUECKOTO 3JIEMEHTAa, €CIM KOHLEHTpAIUU
WOHOB METAJJIOB PaBHBI: [Zn2+]:0,01 Moib/11, [Cu*]=1,0 Mo/

10. Cynbdat amomunus maccoit 36,4 r pactBopuian B 100 r Boasl. [II0THOCTH MOIY4EHHOTO
pactBopa 1,32 r/mi. PaccunTaiite: w(Al2(SO4)3); Cum; Cox; Cm; N(AIL(SO4)3) u N (H20); T.

11. HanmcaTh 5J€KTPOHHbBIE YpPAaBHEHMs 3JIEKTPOJHBIX IPOLECCOB, YPABHEHUE CYMMAapHOM
TOKOOOpasyromield peakiuu, BeUcIuTh JJ[C raapbBaHUYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIMH
MOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 mons/1, [AgT]=1,0 Moms/m.

12. 3aKoH4YNTH YpaBHEHHUS pEAKIIMil, HAKCAB UX B MOJIEKYJIIPHOM U HOHHOM BHJIE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CI + KOH —.

13. Onpenenure TEPMOANHAMUYECKYIO BO3ZMOKHOCTD poTeKaHus peakiuu CaO + 2 Cyo) =
= CaC; ) + CO), AH, = 460 xI>x npu cTaHAapTHBIX YCIOBHAX. PaccunraiiTe TeMnepaTypy Hadaaa
peaknmu, ecmu  S(Ca0)=38 Jx/moms-K; S(C)=6 J[Ix/moms-K; S(CaCy)= 70 Ix/monb K;
S(CO)=197 Hx/mons-K.

14. CocraBbTe YpaBHEHHS OKMCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUIN:

KMnO4 + NaNO, + H,SO4 —, CI‘2(804)3 + Br, + NaOH —.




CTpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

OneHouHble CpeacTBa

15. Ompexnenute TEPMOIMHAMUYECKYIO BO3MOKHOCTh npoTekanus peakuun 2 Cly ) + 2 HoO(p
=4 HClyy + Oz (1, AH; = 115,6 x/Ix npu cTaHzapTHBIX ycloBHsX. Paccuuraiite Temmeparypy
Hauvana peakuuu, eciau S(Cly)=223 JIx/mons K; S(H20)=189 [Tx/mons-K; S(HCI)= 187 1x/momb-K;
S(02)=205 JTxx/momb-K.

16. Hantucatb ypaBHEHHsI peakiiiii THaposn3a B MosieKyssipHoM U voHHOM Buje: CrCls, NaNOs,
K2CO:s.

17. CocTaBbTe ypaBHEHUS OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:
K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omoreHHas peakuus HpoTekaeT 1o ypaBHeHuo H, oy + b n = 2 Hly). Hauampnas
KOHIIeHTpauus Bojaopoaa 2,1 monb/in, uwoga 1,5 monw/n. Bo ckoiabko pa3 M3MEHHUTCS CKOPOCTh
peakuu, koraa npopearupyet 30% Bogopoaa?

19. B 640 mn Boas! pactBopuin 160 r xnopuna xenesa (I1I). [I1oTHOCTH MONTy4eHHOTO pacTBOpa
1,032 r/mit. Paccuwmraiite: o(FeCls); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpenenute TEPMOJMHAMMYECKYIO BO3MOXKHOCTb HpoTeKaHHs peakiuuu CS; ) +3 Oyp)=
=CO;y (n + 2 SO; 1), AH, = -1075 x/[x npu cranmapTHbIX yciaoBusx. Paccumraiite temmepartypy
Havana peakiuu, eciu S(CS,)=151 JIx/mons K; S(02)=205 Jx/Mons K; S(CO,)= 213 JIx/monsK;
S(S0,)=248 Tx/monn K.

21. Peakuus uper no ypasHeHuto: 2 Hy ) + Sy ) = 2 HyS(). HauanpHas koHUeHTpamus
BOZIOpOJA 2 MOJIb/J, cephl 1,5 Momb/n. OnpenenuTe Bo CKOJIBKO pa3 U3BMEHUTCS CKOPOCTh PEaKIIUU K
MOMEHTY, Korja npopearupyet 0,7 Moib/1 Bogopoaa?

22. Ompeznenute TEPMOJMHAMUYECKYIO BO3MOKHOCTB IPOTEKAHUs peakiuu 2 ZNS (o + 3 Oy =
=2 2Zn0 ) + 2 SO, (), AH; = -890 /I npu craHIapTHBIX yCIOBUsAX. PaccunTaiite TemmepaTypy
Havaia peakuuu, ecim S(ZnS)=58 Jx/monb K; S(02)=205 Tx/monb-K; S(ZnO)= 44 Jx/monb-K;
S(S0O2)=248 Jx/monb K.

23. HayanpHble KOHIIEHTPALUU UCXOIHBIX BemecTB B peakiuu: 2 SO, () + Oy (n = 2 SO3 () Ob1n
paBubl 1,8 Mons/n1 SOz u 2,4 Momb/n Oz. Bo cKoJIbKO pa3 U3MEHHUTCSI CKOPOCTh PEaKIUU K MOMEHTY,
koryia mpopearupyet 0,8 Mosb/m SO,?

24. B pactBope oprodochoproit kuciaorel maccor 1200 r u miotHocThio 1,153 /M
conepxutcs 312 r HsPO,4. Paccunraiite: o(H3PO,); Cyi; Cox; Cry N(H3PO4) 1 N (H20); T.

Bnanets

HaBBIKaMH IMPUMCHCHUA

OCHOBHBIX XHMHUYECKHX 3aKOHOB B
npoeccHoHABLHOM IeATENbHOCTH,

Ilpumepnsvle npakmuyecKkue 3a0anHuA:
1. s peakuuu CHy y + CO; ) =2 CO () + 2 Hy (1) onpenenute BO3MOXKHOE HAIIPABJICHUE
CaMOIIPOU3BOJILHOTO TEUYEHHS pEeaklMy TPU CTAHJAPTHBIX YCIOBHSX W mpu  Temmeparype T




CTpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

OneHouHble CpeacTBa

- MPAaKTUICCKUMU HaBBIKaAMH

TCOPECTUICCKOI'O
OKCIICPUMCHTAJIIBHOT'O
HCCIICIOBAHUA B 001aCTH XUMHH

u

=927°C, eciu TemnoBoil 5GdEKT PeakIHH 10 3aIaHHOI TeMIIEPaTyphl HE H3MCHHTCS. YKAKHTE: a)
BBIICTISICTCSl WJIM TOTJIOLIAETCS PHEPrusl B XOJE peakiuu; 0) MpUYUHY HAlJIEHHOTO M3MEHEHUs
sHTponuu. PaccunTaiite TemnepaTypy Hadajia peakluH.

2. BoIpa3uTe uepe3 KOHIEHTpPALMU PeareHTOB KOHCTAHThl PAaBHOBECHSI CIEAYIOLIUX peaKlui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIx. Ykaxkure HanpaBlICHUE CMELICHHS XMMHUYECKOIO
PaBHOBECHSI 3TUX pEaKLUi: a) MPU MOHUKEHUHM TEMIIEPATyphl, €CIH JIaBJIeHUEe MOCTOSHHO; 0) mpu
TIOBBIIICHUH JIABJICHUS, €CIIU TEMIIepaTypa MOCTOSHHA.

3. Ckonbko MUITWIHTPOB 96%-HOrO pacTBOpa CEpHOMl KUCIOTHI € IUIOTHOCTHIO 1,84 1/mn
notpeOyercs uist purotoBieHus 2 i1 0,25M pactBopa?

4. Kakue w3 criemyromux cojeid moaseprarorcs ruaposimusy: NapSiOs;. Cu(NOgs),. KBr?
CocraBbTe MOHHBIE U MOJEKYJSIPHBIC YPaBHEHHUS THUIPOJIM3a COOTBETCTBYIOIMX coneil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI STUX COJIeH?

5. 301b TUApPOKCHIA MarHus noiyveH myrem cmemmuBanus 0,02 n 0,011, pactBopa MgCl, u
0,028 1 0,005 n. pactBopa NaOH. Omnpenenute 3apsia 4acTHI] MOTYYEHHOTO 30J1 U HAIUIIKATE
(hopMyITy €r0 MHIICIUTHI.

6. PaccumnTaiiTe 2IEKTPOABIDKYILYIO CUIY U ONpPEEIUTE HAMpaBiIeHHE CaMOMPOU3BOIBHOTO
MPOTEKAaHUS PEaKIMU TPU CTAaHAAPTHBIX YCJOBUSX, HCIHOJB3ySd 3HAYEHUS OKHCIUTEIHHO-
BOCCTAaHOBUTENBHEIX moTeHnainos HJ + HsPO, — J, + H3PO3; + H,0.

7. TlpuBeaute CXEeMBbI DJIEKTPOAHBIX MPOIECCOB W MOJEKYJSIPHBIE YpaBHEHUS pEaKIui,
MPOTEKAIOIINX MPH 3JEKTPOXUMHUECKOI Kopposuu rambBanomnapbl Co/Ni: a) B kucioii cpene; 6) BO
BJIQXXHOM Bozzyxe. Omnpenenure yOblIb Macchl aHOJa MPHU KOPPO3UH B KHUCIOM cpere 3a 20 MuH,
€CIIi CKOPOCTh Koppo3uu coctapuia 0,01 r/u4.

8. CocTaBbTe JEKTPOHHO-UOHHBIE YPABHEHHUS DJIEKTPOIHBIX MTPOILIECCOB (aHO UHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKIuu, MPOUCXOAsIIel mpu annekTponuse pactBopa CoSOy,
Brruucnure gpakruueckoe KOJIUYECTBO METAILIA, TIOJYICHHOTO Ha KaTOJ1e TIPH DIICKTPOIIH3e
Co(NO3)2, eciu 35IeKTpOIIH3 MPOBOAWIM B TeueHHH 1 4. Bbixoa MeTasuia 1o Toky coctaBui 85%.
YkaxuTe BO3MOXKHBIC TPUYMHBI YMEHBITICHUS BBIX0JIa METaJIa 110 CPABHEHHUIO C PACUCTHBIM.




0) Ilopsnok mnpoBeaeHHs] NPOMEXKYTOYHON ATTECTAMH, IOKA3aTEeJHM W KPHTEPHH
OLICHUBAHUS:

[TpoMexyTouHas arrecTanus M0 AUCHUIUIMHE «XHMHUD» BKIHOYAECT TEOPETUUECKUE BOIIPOCHI,
MO3BOJISIOIINE OLCHUTh YPOBEHb YCBOCHUS O0OYYAIOUIMMHUCS 3HAHUH, M MIPAKTUYECKHE 3aaHuUs,
BBISBIISIIONINE CTENEeHb C(HOPMUPOBAHHOCTH YMEHHMH M BIIQACHUH, NpOBOAMTCS B (opme
JK3aMeHa.

DK3aMeH 10 JAaHHOW JIUCIMIUIMHE IMPOBOAUTCS B YCTHOH ¢opMe MO SK3aMEHAIMOHHBIM
OuneraM, KaXAblil U3 KOTOPBIX BKIIKOYAET 2 TEOPETUYECKUX BONPOCA U OAHO IPAKTUYECKOE
3a/laHueE.

Ilokazamenu u Kpumepuu oueHueanus IK3amena:

— Ha OLIEHKY «OTJIHYHO» (5 0ayuioB) — o0y4arouiuiicsi 1€eMOHCTpUPYET BBICOKMH YPOBEHb
c(OPMHPOBAHHOCTUH KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTH4YEeCKOe U INIyOOKoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINONHAET NPAKTHYECKUE 3aJaHMsl, CBOOOIHO ONEpUPYET
3HAHUSIMM, YMEHUSIMH, IPUMEHSET UX B CUTYalUsIX MOBBIIIECHHOMN CI0XKHOCTH.

— Ha OICHKY «xopomo» (4 Oamia) — oOydJaromuics JEMOHCTPHPYET CPEAHHA YPOBCHB
Cc(OPMHUPOBAHHOCTH KOMIICTCHIIMA: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTpyAHCHUSA IIPpU AHAIUTHYCCKUX OIICpalugax,
NepeHoce 3HAaHUK M YMCHUW Ha HOBBIC, HECTAHIAPTHBIC CUTYAIUH.

— Ha OIICHKY «Y/0BJIEeTBOPUTEILHO» (3 Oaia) — 00yJaronuiicss IEMOHCTPUPYET TOPOTOBBII
ypOBeHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMI: B X0/Ji¢ KOHTPOJIBHBIX MEPOIPUSATHI JTOIYCKAIOTCS
OIIMOKHU, MPOSBISAETCS OTCYTCTBHE OTHENbHBIX 3HAHUN, YMEHUMH, HABBIKOB, OOy4aroluics
UCTIBITHIBACT 3HAYUTENIbHBIE 3aTPYJHEHUS MPHU ONEPUPOBAHUU 3HAHUSMH U YMEHUSMH IPU UX
MEPEHOCE HA HOBBIC CUTYallNH.

— Ha OLIEHKY «HEY/JAO0BJIETBOPUTEIbHO» (2 Oanna) — oOydaromuicss JeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHUeCKOro maTepualia, JOMYCKAeT CYIIECTBEHHBIC ONIMOKHA, HE MOXKET
MOKAa3aTh UHTEIUICKTya IbHbIe HABBIKU PEIICHH MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeYyIO0BJIeTBOpUTEAbHO» (1 Oamn) — oOydaroniuiics HE MOXKET MOoKa3aTh
3HaHMS Ha YpPOBHE BOCIPOU3BEACHHUS U OOBSCHEHUS HHPOpMallMK, HE MOXKET I[0Ka3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.



