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3aB. kadeapoit H.JI. Mensnuk
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3aB. kadeapoii H.JI. Mensiuk
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[Iporokon ot 20 . N
3aB. kadeapoi H.JI. Mensinuk

PaGouas mporpamMma rnepecMoTpeHa, o0cykaeHa u ogodpena s peanuzauuu B 2024 - 2025
yueOHOM rojy Ha 3acejaHuu Kadeapsl XUMUU

[Iporokon ot 20 r. Ne
3aB. kadeapoii H.JI. Mensinuk




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/ibHOI POorpaMmbl

JucuunnrHa XuMus BXOOUT B 0a30BYI0 4acTb y4yeOHOro IulaHa 00pa30BaTENbHOM
IIPOrPaMMBlI.

JUis  u3ydeHuss  JUCHMIUIMHBI ~ HEOOXOOUMbl  3HaHUS  (YMEHMs,  BJIAJICHUA),
c(OpMHPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTNH/ TPAKTUK:

"Xumus" B 00beMe porpamMmsl cpeHel o011e00pa30BaTeIbHON IKOIbI

3HaHus (YMEHHMs, BIaJEHUs), NOJyYeHHbIE NIPU U3YYEHUU JAHHOM TUCLUIUIMHBI OyayT
HEOOXOAUMBI JIJIsl U3YUSHHST TUCIUTUINH/TIPAKTHK:

be3onacHOCTb KU3HEIEATEIbHOCTH

DKoJIOTHs

3 Komnerenuun ody4arounierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) ¥ IIJIAHUPYeEMbIe Pe3yJIbTAThI 00yUeHHu s

B pesynbrare ocBO€HMsS AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydaroIUHCS TOJIKEH
o0s1azaTh CIeAyIOIUMI KOMIETEH UMM

CTpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00y4eHUs
DJIEMEHT
KOMIIETEHIIUU

OIIK-4  roTOBHOCTHIO COYETATh TEOPHUIO M MPAKTUKY JJISl PELICHUS] MHXEHEPHBIX 3a7a4

3HaTh - OCHOBHBIE XUMHYECKHUE ITOHATHS, ITOJ0KEHHS U 3aKOHEIL;

- COBPEMECHHBIC HAMIPABJICHHSI PA3BUTHS HAYYHBIX TCOPHIA,

- METO/Ibl TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO UCCIIEIOBAHUS B
00J1aCTH XUMHUH

YMmeth - pemaTh pacyeTHbIE 3a7a4M IPUMEHHUTENIBHO K MaTepHaly IpOrpaMMBl;
- IPOTHO3UPOBATH BO3MOKHOCTB IIPOTEKAHUS CAMOIIPOU3BOJIBHBIX
IIPOLIECCOB B PA3JINYHBIX XUMUYECKHUX CUCTEMAX;

- COYETaTh TEOPHUIO U MPAKTUKY Ul PELICHUs WHKEHEPHBIX 3a1a4

BJ'I&Z[GTI) - HaBbIKaMHW IIPUMCHCHU S OCHOBHBIX XUMHWYCCKNX 3aKOHOB B
HpO(i)CCCI/IOHaJ'H)HOI\/'I JACATCIIBHOCTH,

- IPAKTUYCCKUMHU HABBIKAMH TCOPECTUYCCKOTO U OKCIICPUMCHTAJIIBHOT'O
HCCICIOBAaHUs B 001aCcTH XUMUH




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

— KoHTakTHas pabora — 10,9 akan. gacos:

— ayIuTOpHas — 8 aKkaJl. 4acoB;

— BHeayuTopHas — 2,9 akaJi. 4yacoB

— caMocTosTenbHast pabora — 124,4 akan. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akajl. yaca

d)opMa aTTCCTalllMH - OK3aMCH

AynutopHast s
KOHTaKTHas pabora E z ®dopma TeKyIero
=
B aKal. Jacax g Bux KOHTPOJISL
Pasnen/ Tema g ( A ) = . P Kon
> & © | camocrosTenpHON |  ycrieBaeMOCTH U
JACITATUTAHBL N £ ., | KommereHIHMH
o & paboThI MPOMEXYTOYHOH
n1a6. | mpaxr. | £ &8
Jlex. : PaKT. =9 aTTecTaluH
3aH. 3aH. | U &
1.
CaMOCTOSITENbHOE
M3y4eHne yueOHon
U Hay4YHOH 3amuTa
1.1 Xummdeckast Y .
20 JIUTEPATYPHI; KOHTPOJIBHOM OIIK-4
TePMOJANHAMHKA
- peuieHue paboThI.
KOHTPOJIBHOM
paboTHI.
CaMOCTOSITENBHOE
u3ydeHue y4eOHoH
qu Ha 13,:0171 3ampra
1.2 Xumuueckast KHHETHKA 20 Y KOHTPOJIBHOM OIIK-4
JATEPaTypHI;
paboTh
- peuieHue
1 KOHTPOJIBHOMN
paboTHI.
- oopmiicHHE
oTyera 1o
nmabopaToOpHEIM
pabotam; 3amura
- caMocTosTeNnpHOe |  abopaTopHon
1.3 PactBOpHI 2 2/21 24,4 |uzyuyenue yueOHOM | pabOTHI. 3amuTa OIIK-4
Y HAY9HOH KOHTPOJIBHON
JIUTEPATYpBI; paboTsL.
- pelrieHne
KOHTPOJIbHOM
paboTHL.




- CAMOCTOSITEIbHOE
u3yucHHe y4eOHOH

U Hay4HOH 3amura
1.4 [TucniepcHbIE CUCTEMBI 20 JIUTEPATYPHI; KOHTPOJIBHOM OIlK-4
- pelenue paboThL.
KOHTPOJIbHOM
paboThI.
- CaMOCTOSTEIILHOE
u3ydeHune yueOHon
15 OKHUCIUTENHHO- qu Ha y;oﬁ 3amura
BOCCTaHOBHUTEJILHEIE 20 i KOHTPOJIBHON OIIK-4
JIUTEPaTypBHl;
IPOLECCHI paboThL.
- pelieHue
KOHTPOJIBHOM
paboThL.
- oopmieHHE
oT4eTa o
Ta00paTOPHBIM
parop 3amuTa
pabotam; .
nabopatopHoOn
1.6 DNeKTPOXUMHUIECKHUE - CaMOCTOSITENIbHOE
2 20 .| pabotsl 3amura OIIK-4
CHCTEMBI U3ydeHne yaeOHOM .
. KOHTPOJIBHON
W HAy9IHOH
paboThL.
JIUTEPaTyphl;
- perieHne
KOHTPOJIBHOM
paboTHI.
HWroro no pazneny 421 1244
HWroro 3a cemectp 421 1244 9K3aMEH
Hroro no aucnumninuae 421 1244 JK3aMeH OIIK-4




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

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

Jlexuu mpoxXosAT KaK B UH(OPMAIIMOHHOHN (opMe, TAe UMEET MECTO MOCIIEI0BaTEIbHOE
U3JIOKEHHE MaTepuana B AMCHMILIMHAPHOM JIOTHKE, OCYLIECTBIIEMOE IPEUMYILECTBEHHO
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 TOATOTOBKU
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 JEMOHCTPAIMOHHOTO XHMHYECKOTO SKCIIEPUMEHTa, KOTOPBIA IO3BOJISET
HauboJjiee MOJHO peajn30BaTh METOJ MPOOJIEMHOro oOyueHHUs 4epe3 MOCTAaHOBKY MpoOieM C
IIOMOLIBIO JIEMOHCTPALMH SIBJICHHUM, PEAKIIUI WIIH ITPOLECCOB.

Jns peanuzanuu nHGOPMAIMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIbHON TEXHOIOTUU
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 MaTEpUall IIyTEeM BBISABICHHS CBS3€H MEXKIy KOHKPETHBIM 3HAHHUEM 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
IKCIIEPUMEHT, OOydJaromuecs (QOpPMYIHPYIOT OOOOIICHHBIE BBIBOJBI I10 CEPHH OIBITOB,
UCIIOJIB3YS IPUEMbI AaHATIOTUU U CPABHEHUSI.

CamocTrosaTenbHas paboTa oOydaromMxcsi BKJIIOYaeT B ceOs camble pa3HOOOpas3HbIe
(bopMbI yueOHOW AEATeTbHOCTU: BBIMOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBepiIeHUue O0GOpPMIICHHS
71a00paTOPHBIX PabOT, MOATOTOBKA K NMPAKTHKYyMY, H3yYeHHE 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.CamocTosTeNlbHasg paboTa o0yJaronuxcs 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 3aKIIIOYUTEIHLHOMY KOHTPOJTIO.
[Tpu npoBeaeHnH pyOeKHOTO U 3aKIIFOUUTEIBHOTO KOHTPOJISI OCHOBHBIMH 337a4aMu, CTOSLTUMHU
nepes; TpenojaBareieM, SBISIOTCS: BBISIBICHHE CTENEHH NPaBHIBHOCTH, 00BbeMa, TITyOHWHBI
3HAHWUW, YMEHUH, HaBBIKOB, MOJTYYEHHBIX MIPU U3YUYEHUHU Kypca HAPSAy C BBISBICHHEM CTENEHU
CaMOCTOSITEITbHOCTH B IPUMCHCHHUH TIOJTyYSHHBIX 3HAHUN, YMCHHH U HaBBIKOB.

CoBpeMeHHbIE HHTEPAKTUBHBIE CPEICTBA MO3BOJISIOT AKCIEPHUMEHTUPOBATH C HOBBIMHU
dopmamu KOoHTpOIsL. OOyUaIOMMMCsT 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 00ecTeueHre CAMOCTOATeIbLHOM 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 - (mara oOpamenus: 14.10.2019). - Tekcrt:
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 obpamenus: 14.10.2019). - MakpooObeKT. - TeKCT : IeKTpOHHBIA. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

3.

0) JlomostHMTEIbHAS JINTEPATYpA:


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

1. Bapnamosa, U. A. PactBopsl. [lucrepcHbie cUCTeMBI © yaeOHoe mocodue / M. A. Bapnmamosa,
JI. T. Konsima. - 2-e u3n., moarot. no ned. usza. 2011 r. - Marauroropek : MI'TY, 2012. - 1 snexTpoH.
OIIT. JIACK (CD-ROM). - 3arin. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=993.pdf&show=dcatalogues/1/1119159/99
3.pdf&view=true (mara oopamenus: 14.10.2019). - MakpooObeKT. - TeKcT : 311eKTpOHHBI#. - CBeAeHUs
nocrymabl Takke Ha CD-ROM.

2. Komsana, JI. I'. OKuCIHTENIbHO-BOCCTAHOBUTENbHBIC peakiuu. OCHOBBI DJICKTPOXUMHUU
yuebnoe nocodue / JI. I'. Konsina, D. P. Mymuna ; MI'TVY. - Marauroropek : MI'TVY, 2015. - 58 ¢. : ui.,
Tadm. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1147.pdf&show=dcatalogues/1/1121163/1
147.pdf&view=true (mata oOpamenus: 14.10.2019). - MakpooObeKkT. - TeKCT : AJIEKTPOHHBIN. -
NmeeTcs neyaTHbIN aHATIOT.

3. Mumypuna, O. A. Xumuueckass KuHeTHKa. COCTOSIHHE XHUMHUYECKOTO pPaBHOBECHUS '
npaktukyM / O. A. Mumypuna, D. P. Mymmuna, O. B. Epirosa ; MarHUTOrOPCKHi TOC. TEXHUYECKHIA
yH-T uM. I'. K. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
TUTYIL. DKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara obpamenus: 22.10.2019). - MakpooObeKT. - TeKCT : SJIEKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

4. Mensnuk, H. JI. lucnepcusie cuctemsr : nmpaktukym / H. JI. Mensauuk, 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. 3kpa"a. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara obpamenus: 22.10.2019). - MakpooObeKkT. - TeKCT : SJIEKTPOHHBIA. -
Ceenenus noctynHsl Takke Ha CD-ROM.

5. OOuras u HeopraHuueckas xuMmus : yaeOHoe nocooue : B 2 tomax / E. B. CaBunkuna, B. A.
Muxaiinos, FO. M. Kucenés [u ap.]. — Mocksa : Jlaboparopus 3Hanwui, [0. r.]. — Tom 1 : 3akoHbI 1
koHnenmuun — 2018. — 494 c¢. — ISBN 978-5-00101-602-1. — Texkcrt : amekTpoHHbI# // JlaHp :
3JIeKTpOHHO-OnOmoTeynas cucrema. — URL: https://e.lanbook.com/book/107884

6. Heopranuueckas XWMHs: XUMHUS METAJUIOB : y4deOHO-MeToaudeckoe mocodme / B. T.
Jlo6anoBa, O. M. banamosa, JI. M. ABnonnna, O. I1. YepnoBa. — Mocksa : MUCHC, 2011. — 47 c.
— ISBN 978-5-87623-465-0. — TekcT : 3nekTpoHHbIH // JIaHb : 21eKTpOHHO-OMOIMOTeHast CUCTEMA.
— URL: https://e.lanbook.com/book/116520



https://magtu.informsystema.ru/uploader/fileUpload?name=993.pdf&show=dcatalogues/1/1119159/993.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=993.pdf&show=dcatalogues/1/1119159/993.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
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://e.lanbook.com/book/107884
https://e.lanbook.com/book/116520

B) MeTtoauyeckue yka3anus:

1. EpmoBa, O.B. Pabouas Tterpaap mjisd OTYETOB K JIaDOpaTOpHBIM paboTaM IO
JUCHUIUIMHE «XHUMHUSD» JJI1 00Y4aroIIMXCsl BCEX HANpPaBICHUH MOATOTOBKHU M CIIELMAIbHOCTEN
ounoi Gopmbl 00yuenus / O.B. Epmiosa, JI.I'. Koasina, D.P Mymuna., H.W. Poauonosa, JI.B.
Uynposa; Marauroropckuii roc. rexunyeckud yu-1 uM. I'. 1. HocoBa. — Marauroropck : MI'TY
uM. I'. . HocoBa, 2020. — 46 c. — TekcT : Henmocpe1ICTBEHHBIN.

2. BapnamoBa, .A. OcHOBHBIE KJIACCHI HEOPTaHMYECKUX COCAMHEHHM: METOJNYECKHE
yKazaHus K JabopaTopHOl paboTe Mo AUCHUIUIMHE «XUMHS» Ui O0y4aroummxcs BCex
HaIpaBJICHUH MOJTOTOBKHM U crenuaibHocTel Bcex Gopm oOyuenus / M.A. Bapnamosa, H.JL.
Kanyruna; Marautoropckuii roc. Texuuueckuid yH-T uM. I'. M. HocoBa. — Marnuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 8 c. — TekcT : HemocpeacTBEHHBIMH.

3. BapnamoBa, 1.A. OcHoOBHbBIE KJIaCChl HEOPTAaHUYECKUX COCTUHEHHUI: METOINYECKUE
yKa3aHUs K BBIIOJHEHHUIO CAMOCTOATENBHOM pabOThl MO JUCHHUIUIMHE «XUMUS» IS
00y4aroIINXCs BCEX CIEIMATbHOCTEH U HampaBieHuid Bcex Gopm obydenus / M.A. Bapiamosa,
H.JI. Kanyruna; Marauroropckuii roc. rexuuueckuit yH-T uM. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. 1. HocoBa, 2016. — 33 ¢. — TekcT : HemocpeACTBEHHBIH.

4. Mumypuna, O.A. DHepreTuka XUMHUYECKUX IPOLECCOB: METOAMYECKUE YKAa3aHHUS K
nabopaTopHbIM paboTaM MO TUCHUILUIMHE «XHUMHS» Uisi O0ydyaroluIuxcs BCEX HaIlpaBICHUN
MOJArOTOBKM M  CICIHAIbHOCTeH jgHeBHOW (opmbl  o0yuenuss / O.A. Mumypuna;
MarnuTtoropckuii roc. Texuuueckuil yu-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — TekcT : HeMOCpeACTBEHHBIH.

5. Komsama, JIL.I. Xumuueckas TepMOJAMHAMHUKA: METOJUYECKHE yKa3aHUs JUIS
CaMOCTOSITENIbHOM pabOoThl MO JUCUUIUIMHE «XUMUS» I 00ydarolMXcsl BCEX HalpaBICHUM
MOJITOTOBKHM W crienuanbHocTell Bcex (opm obydenus / JL.I'. Komnsga; Marautoropckuii roc.
texandeckuid yH-T uM. ['. Y. HocoBa. — Marunutoropck : MI'TY um. I'. UI. Hocoga, 2020. — 18 c. —
TeKCT : HeImoCpeACTBEHHBIN.

6. Komsma, JI.I. CkopocTh XUMHUYECKMX pEaKIUd W XUMHUYECKOE pPaBHOBECHE:
Mertoanueckre ykazaHus K JaOOpaTOpHBIM paboTaM IO JUCHUIUIMHE <« XUMHS» A
00y4aroIIMXCs BCEX HAMpaBJICHUI MOATOTOBKH M ClielHaibHOCTel Beex (opm obyuenwus / JL.T.
Komspa, E.B. Tapactok; Marauroropckuii roc. texHuuyeckuit yH-T um. I'. WM. Hocopa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2020. —8 c. — TekcT : HenmocpeacTBEHHBIH.

7. Pomunonora, H.W. XuMnueckass KWUHETHKA. XUMHUUECKOE PABHOBECHE: METOJIMYECKUE
yKa3aHHs Uil CaMOCTOSTENIbHOW paboThl MO JUCHUIUIMHE «XUMHS» JUIsl 00YydYarOLIMXCS BCEX
HaMpaBJIeHUH MOATOTOBKM U crenuaibHocTel Bcex (hopm oOyuenus / H.U. Poxnunonosa, A.II.
ITonomapeB; MarHuroropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Marnuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HemoCpeICTBEHHBIH.

8. Uympoga, JI.B. PacTBopsl: MeTomueckas pa3paboTka K Ja0opaTOpHbIM paboTaM 1o
JUCHUILTNHE «XHUMHUSD) I 00y4aroIIMXCsl BCEX HANpaBiICHUH MOATOTOBKH M CIIEUAIbHOCTEN
Bcex hopm ooyuenust / JI.B. Uynposa, T.M. KynukoBa; MarHUTOropckmii roc. TeXHHYECKUN YH-T
uMm. I'. . HocoBa. — Marautoropck : MI'TY mm. I'. WM. Hocora, 2020. — 41 c. — Tekcr :
HEIOCPEACTBEHHBIN.

9. Yynposna, JI.B. PacTBopsl: MeToiUecKas pa3padoTKa K CaMOCTOSATENBHOW paboTe 1o
IUCUUIUIMHE «XUMHs» A7 OOYyYalolMXcs IO BCEM HAaNpaBlICHHUSM IOJATOTOBKH U
cnienuanbHOCTIM Bcex (opm oOyuenust / JI.B. Uynposa, D.P. Mymnuna, O.A. Muirypuna,
Marnuroropckuii roc. tTexuudeckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.
Hocoga, 2017. — 26 c. — TekcT : HemOCpeACTBEHHBIH.

10. Konsna, JI.I'. KonmougHsle pacTBOpBI: METOAMYECKHE YKa3aHUS K JIaOOpaTOpHON
paboTe 1o AUCHUILTHHE «XUMHS» ISl 00ydaroIuXCsl [0 BCEM HaIlPaBJICHUAM

NOATOTOBKH M crenuainbHOCTsIM Bcex Gopm oOydenus / JL.I. Komsga, JILA. Bonabss;
MarnuTtoropckuii roc. Texaudeckuii yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um.



I'. . HocoBa, 2017. — 9 c. — Tekcr : HEmOCpeACTBEHHBIH.

11. Konsina, JI.I'. OkuciuTenbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU: METOAUYECKUE YKA3aHU K
nabopaTopHoii paboTe MO JUCHMIUIMHE «XHUMHA» Ui OOYYalOIIMXCsS BCEX HaNpaBICHUN
MOJArOTOBKM M CHenuMaabHocTel Bcex ¢opm ob6yuenuss / JILI. Komsma, E.B. Tapaciok;
Marnurtoropckuii roc. rexuudeckuid yH-T uM. I'. . HocoBa. — Marauroropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — TekcT : HeMOCpeACTBEHHBIMH.

12. Konsma, JI.I. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUU M DIEKTPOXHUMHYCCKHE
MPOLIECCHI: METOJIMUYECKasi pa3padoTKa K CaMOCTOATENIbHOU paboTe [uisi 00ydaroIuxcsi MO BCeM
HAMpAaBJICHUSAM IOATOTOBKH M CHEHUATbHOCTAM Bcex ¢opm oOyuenus / JL.I'. Komsma, E.B.
Tapacrok, 2.P. Mymnuna; Marnutoropckuii roc. texnudeckuit yH-t uMm. . WM. Hocoma. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2017. —41 c. — Tekcr : Hemocpe1CTBEHHBIH.

13. Mumypuna, O.A. DJIEKTPOXHMHUYECKHE IPOIECCHl: METOJWYECKHE YKa3aHUs K
nabopaTopHoii pabore 1Mo aucHUIUIMHE «XHUMHUS» I OOYYaIOUIMXCS 10 BCEM HANpPaBICHUAM
MOJTOTOBKM M CIEIHAIbHOCTSIM Bcex ¢opm oOyuenus / O.A. Mumypuna, H.. Poauonosa;
Marnurtoropckuii roc. rexuudeckuid yH-T uM. I'. . HocoBa. — Marauroropek : MI'TY um. I'. 1.
Hocoga, 2017. — 13 c. — TekcT : HEMOCPEACTBEHHBIM.

r) [Iporpammuoe o6ecnneuenue u UHTEepHET-pecypchbl:

IIporpammHoe ob6ecniedeHue

Haumenoanue [10 Ne norosopa Cpox aeicTBus IMLICH3UU
MS Windows 7

Professional(ms  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip cB00OTHO pactpoctpansemoe [10 0eccpovHO

FAR Manager cB00O1HO pacnpocTpansemoe [10 6eccpodHo

IIpodeccuonanbublie 6a3bl JAHHBIX M HH(OPMaIMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanwue kypca Cchuika
Mexnynaponanas crnpaBouyHass cuctema «llommpen»|URL:
polpred.com orpacas «OOpa3oBaHue, HAYKa» http://education.polpred.com/

Hanmonansnas nadopmannonHo-ananutuueckas cucremalURL:
— Poccwuiickuii maaexc Hayynoro nurtupoBanus (PUUHLL)  |https://elibrary.ru/project risc.asp

ITouckosas cucrema Akanemus Google (Google Scholar) |URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - EnuHOe OKHO 1ocTyma K

URL: http://window.edu.ru/
HH()OPMAIMOHHBIM pecypcam



http://education.polpred.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE YUPEKICHUE
«DenepanbHbIit UHCTHUTYT npomeinuennoi| URL: http://www1.fips.ru/
COOCTBEHHOCTHY

9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCIHILTHHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCIIeUeHUE JUCIUTUINHBI BKITFOUACT:

VYdeOHblE ayaUTOpUM JJsl MPOBEACHUS 3aHATUN JIEKIUMOHHOro THma. OcHaleHue:
MynbTUMEIMIHBIE CPEACTBA XPAHEHHS, IIEPE/IavuH U MPECTaBICHHS HH(OPMAIIH.

VYdeOHblE ayIUTOPHH Ui TPOBEIEHHsS Ja0OpaTOPHBIX 3aHSATHH, TPYNIOBBIX |
VHIMBHYIbHBIX KOHCYJIBTAIlMH, TEKYIIEr0 KOHTPOJS M IPOMEKYTOYHOH aTTECTAIUH.
Ocnamenne: OOOpyJOBaHUE Ui BBITIOJIHEHUs J1a0OpaTOPHBIX pabOT, XUMHUECKas MOCy.a,
peakTuBbl, HarmsqHpie MaTepuaibl: TaOIHIbI, CXEMbI, TUIAKATHI.

[TomenieHus st CaMOCTOSATENBHOM PaboTh 00y4aronuxcs. OcHaienue: [lepconanbHbIe
kommbioTepsl ¢ makerom MS Office, Beixogom B MHTEpHET W ¢ IOCTYIOM B 3JICKTPOHHYIO
UH(POPMAIMOHHO-00pa30BaTENBHYIO CPEly YHUBEPCUTETA.

[Tomemenuss Uit XpaHEHUS M NPOPUIAKTHYECKOTO OOCITYKUBaHHS y4eOHOTO
obopynoBanusi. Ocnamienne: Cremunaxu, ceddbl s XpaHeHHs y4eOHOro OO0OpYHOBaHHUS.
HNucTpymeHTsI U1t peMOHTa 1a00paTOpHOTO 000y I0BAHHS.


http://www1.fips.ru/

MMPUJIO)KEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI Pad0ThI 00y4al0IMXCH

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMsl JaOOPATOPHBIX 3aHATHI, TaK M Ha IUIAHOBBIX KOHCYJIbTAlMSIX, W Ha
BHEAyIUTOPHYIO, IPOUCXOISIIYI0 BO BPEMS IMOATOTOBKH 00YYaIOIIMMUCS OTYETOB 10 J1JAOOPaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS] IOMAITHUX 3aaHU.

AynuTopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCs IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUSA M0 KaXKJIOMY pa3feily IUCUUILIMHBL. TeCcThl BKIIOUAIOT TEOPETUUECKNE U IIPAKTUUECKUE
3aJlaHusl, OTBETHI HAa KOTOphIE TPEOYIOT TIyOOKOTO TOHMMAaHHWs HW3YYEHHOTO MaTepuana. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K Ka)XXAOMY BOIPOCY Mpeljiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJWMH WJIM HECKOJBKO MpaBWIbHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISICTCS IyTEM
COIIOCTABJICHUS MOJIYYEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcuManbHOe
KOJIMYECTBO 0AJLIOB B K101 TeMe Kypca — 10.

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

B tectax no teme «XuMu4eckass TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OILIEHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aimI, a BOCBMOE, IEBITOE U IECATOE 3aJaHusI — B 2 Oaia.

Teer Ne 1

1. Ilpu paccMOTpEHUU XUMHUECKOW PEaKLUU cucmema O3HAYaer:
a) HUCXOIHbBIE pEareHThl
0) NPOAYKTHI XUMUYECKOW PEaKINI
B) PEaKIMOHHBIN COCY]
I') MCXOJHBIE peareHThl U MPOAYKThI PeaKLIUu

2. Tlepserlit 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEMAaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K= Aexp (- Ea/ RT)

6) K=R/Nj r) AU= Q-W

3. B sk30TepMuueckoil peaxium:
a) SHTAJIBNNS PEaKIMOHHOM cucTeMbl noBbimaercs (AH > 0)
0) TemoBoit A3 dekT peakiun otpunarenct (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHON cucTemMbl yMeHbaeTcst (AH< 0)
I') AaBJICHUE PEAKIIMOHHOMN CUCTEMBbI TOBBIIIAETCS

4. CrangapTHble TEIUIOBbIE 3()(PEKThI MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakue u3 npuBeJCHHBIX PEaKIUii SBISIOTCS SHIOTCPMUICCKUMU?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K][/M0Jb
0) H,+4/2 0,=H,0, AH = -242 K]JI»/Mo01b
B) 1/2 N2+ 1/20,=NO , AH = 90 K]I>x/momb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

6. Kakas m3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHHs OKcHma azoTa ( || ) B
CTaHJApTHBIX YCIOBUAX?

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

6) N+ 1/20,=NO r) NHs+5/20,=2NO +3 H;0
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :

CuO () + C (rpagun) = CU () + CO (), mornotmiioch 22 k/JIk TEMIOTHI.

DHranenus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu NiO ) + C (pagur) = NI g + CO (. Ompenenure BO3MOXKHOE HalpaBlICHUE
CaMOIIPOU3BOJILHOIO TEUCHHS PEAKIIMU IPU CTAHJIAPTHBIX YCIOBUIX U IIpHU Temiepatype 627°C.

BemectBo AH®593 (KI>x/Mo1B) S8 (x/Monbp*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B orBere ykaxute 3HaueHHs >Hepruu ['mOOca mpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°C n TemmepaTypy Hadajla peakluu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K

9. Kak uzmeHsiercs SHTPONHUS PU Pa3NIoKEHUU KapOoHaTa KalbLus?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HAI0

10. [lanHas peakuus:

2KClO3 (TB) —2KCl1 (TB)+302 @ AH<O

MOJKET CaMOITPOU3BOJIBHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4Yeckasa KHHETHKA

B tecrax mo teme «XuMmHYecKas KWHETHKa»: TEPBOE, BTOPOE, TPEThE, YETBEPTOEC W IISATOC
3a7aHus oneHuBamoTea B 0,5 Oaiia; mecroe, ceIbMOE, BOCBMOE, JIEBATOE MU JeciaToe — B 1 Oami, a
oJMHHAAIAaTOE — B 2,5 Oajia.

TecTt Ne 1

1. Pazgen XuMuu, U3ydaroIHid CKOPOCTH M MEXaHU3MbI XHMHYECKHIX PEaKIUi, Ha3bIBACTCS
a) XUMHYecKas TepMOANHAMUKA
0) TepMOXUMHUS
B) XMMUYeCKasi KHHETHKa
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCs OJTHO U3 UCXOJIHBIX BEILIECTB
0) M3MEHEeHNEe KOJIMYECTBA BEIIECTBA PEareHTOB (I MPOAYKTOB) PEaKIUU B €IUHUILY BPEMEHH B
enuHuIe o0bema
B) KOJIMYECTBO BEIIECTBA IMPOYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKIIuu
3. B kakux emuHMIIAX BBIPAKAETCS CKOPOCTh XUMHUECKOM peakuuu?
a) MOJIb JI et
0) 6e3pazmepHas BeIMYMHA
B) MOJIB’ ¢
4. Ot kakux (HakTOpPOB 3aBHCUT CKOPOCTh XMMUYECKUX PEaKIHii?
a) OT IPUPOJIBI PEarupyIONINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO COCyIa
5. CocTOosiHUE XMMHMYECKOTO PAaBHOBECHS OOpATUMBIX MPOLIECCOB KOJMYECTBEHHO XapaKTepU3yeTCs

a) paBHOBECHBIMU KOHIICHTPAIUSMH MPOIYKTOB PEaKIIUU
0) DHEpruei aKTUBU3AIUU
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anuceiBaercs Boipaxenue 11 ckopoctd peakunuu 4 NO ) + 6 H O =4 NH3; () + 5 O, ()



a) V=K[NO]'[H,0] 6) V=K[NH3][O;] B)V =k[NO]'[H,0]°
7. Kaxk 3anumiercs: BeIpaykeHHE 11 KOHCTAHTHI paBHOBecus peakiuu A +2 B = C +D?
a) Kp = [C][D]/ [A][B]*
6) Ky = [C][D]/ [A][B]
») Kr = [A][B] */ [C][D]
8. Kakoii oTpe3ok Ha quarpamme Mokas3bpiBaeT 3HaYCHHUE TEIIOBOro 3¢ deKra peakiuun?
a)l E 2 .
t
0)2 2

B) 3 i
1 ’/ 3
— A\

XOJI peaKIuu

&
<«

v

9. Yrto MOXHO CKa3aTh O PEAKIIUU, H300PKCHHOM Ha TUarpaMMe K Borpocy 87

a) 9K30TEepMHUYECKasl pPeaKIIus

0) SHIOTEepMHUYECKAs PEaKIUs

B) pEaKIis ONUCHIBACT COCTOSIHUE PABHOBECHS
10. PaBHoBecue peakuuu Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEIIAETCs BIEBO.

a) IPU IOHWYKCHUH TeMIIepaTypbl

0) IIpH MOBBIMICHUHU TEMITEPATYPhI

B) IIPH MOBBIIICHUY JIaBJICHUS
11. Jina peakuun Cy + 2 H 5 () = CH 4 () IpH HEKOTOpOI TeMIepaType KOHCTaHTa PaBHOBECHs paBHA
0,8. PaBHOBeCHasi KOHIIEHTpaIHsI BOJOPOa paBHa 1,2 MoJb/1. BEIUKMCINTE MCXOIHYIO KOHIIEHTPAIHIO
BOJIOpOJIA.

a) 1,2

0) 3,5

B) 5,0

PacTBOpbI

B tecrax mo teme «PacTBopbl»: mepBoe 3amaHHe oOlleHHMBaeTcs B 1 Oamn; BTOpoe, TpeTbe,
Y4eTBEpPTOE, MATOE U IIECTOE 3a1aHus - B 1,5 Oana; ceibMoe, BOCBMOE, JIEBIATOE H JISCATOC — B
0,5 6anna.

Tect Nel

1. Inst ypaBuenus peaxkiun Cu SO4 + KOH —... cokpalieHHOE MOHHOE YpaBHEHHE 3alUIIETCs B BUJIE
1) 2K'+S047 = K;S0,
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO,+ 20H™ = Cu(OH),{ + SO,
4) Cu** +20H = Cu(OH),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 2)2 3)11 4) 13

4. Ins momasienust ruaponusa xiopuaa xpoma (I1I) cnegyer
1) 1006aBUTH CONMAHYIO KHCIOTY
2) 100aBUTH IIEI0Yb
3) pa3baBUTH pacTBOP BOJIOU



4) TOBBICHTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpe, MPUTOTOBJICHHBIM W3 TUAPOCYIb(paTa Kalbllds U BOIBI, CyMMa
K02(pPUIMEHTOB B ypaBHEHUN HEOOPATUMOM JTUCCOIMAIINHA PACTBOPEHHOTO BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBopuMmocTs Okcanara cepebpa passa 3,27-107° 1/ 100r H,O. Omnpenenute NpoM3BeIcHHE
pactBopumoct AgyC,04
1)510*  2)1,16:10° 3)10,7-10°° 4)2,31:10°°

7. MaccoBast 103151 pAaCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE

1) Maccel BelecTBa K Macce BOJIbI

2) KOJMYECTBa BEIECTBA K 00bEMY BOJIBI

3) Macchl BEIIECTBA K Macce pacTBOpa

4) KOJHMYECTBa BEIIECTBA K 00bEMY pacTBOpa
8. K ci1abbIM 3JIeKTpOIMTaM OTHOCHUTCS ...

1) ruapokcH aMMOHHMS

2) THIPOKCH] KaJIHsI

3)  XJ0opHI Kalblus

4) MaprasioBas KUCIOTa
9. U3BeCTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT MUMETh INEIOYHYIO WM KHCIYIO Cpeidy.
[IprunHO# 3TOrO SABIAETCS ...

1) osnexTponu3 coneit

2) IUCTIPOIOPIHOHUPOBAHHUE CONEi

3) ruapaTHpOBaHHUE COJICH

4) THAPONIHU3 COJCH
10.3na4yenne PH uncroit Bosbt ipu 25°C cocrasisieT

N1 2)7 3)0 4) 10
JAncnepcHblie cMCTEMBI

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

Tect Nel

1.  Vkaxure pa3Mepsl YaCTHIl KOJUTOUTHBIX CHCTEM

1) wmenbie | HM

2)  O6ombme 100 M

3) or 1 uM g0 100 aM
2. Kakume wuOHBI CHOCOOHBI BBI3BATH KOATYISIHIO KOJUIOMIA, YACTHIBI KOTOPOTO HMEIOT
MOJIOKUTEIBHBIH 3apsia?

1) KaTuoHBI

2)  aHUOHBI

3)  TOJApHBIC MOJIEKYJT
3. Jlis KaKoro 3JeKTPOJIMTA MOPOT KOArYIISIMU KOJUIOU/IA C MOJOKUTEIBHO 3apsSHKEHHON YacTUIIeH
JOJKEH OBITh HANMEHBIITAM?

1) xmopun Kajwus

2) cynbdar Kanus

3) oprodocdar kamus
4.  Munenna 30711 UMeeT CTPOEHHUE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”

Kakou QJICKTPOJIUT UTPACT POJIb NOHHOT'O CTaGI/IHI/ISaTOpa?

1)  xmopun xenesa (111)
2) BojIa
3) TUAPOKCH] KaJus



5. Ilpu B3ammonmeiicteuu 20 mu 0,001H wutpata ceunma (1) ¢ 10 ma 0,02H cynbdara xamms
obpazyercs 3o0mb cynbdara cBunna (ll). K kakomy s1eKTpoAy IOKHBI MEPEeMEIIaThCsl YaCTHUIIBI
JTUCTIEPCHOM (pa3bl IPH AIEKTPOIH3E?

1) HaxomATCs B COCTOSHHH IMHAMUYECKOTO PAaBHOBECHS

2) K Karomy

3) kaHomy
6. B nBe ko061 HanmuTO 10 50 MII 301151 THAPOKCHAA *kele3a. [t Toro yToObl BHI3BATh KOATYIISIUIO
30114 moTpedoBaioch 100aBUTh: B epByto — 5,3 mi 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa ¢ocdara HaTpusi. Berancaute mopor KoaryJisiui Kaxaoro dJIEKTPOJIUTA.

OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE MpouecChl

B Tecrax mo Tteme «OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
4eTBEPTOE U IATOE 3aaaHus oleHuBaroTes B 0,5 Oama; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a qeBsToe — B 2,5 0ajioB.

Tecr Ne 1

1. OkucauTENb — 3TO aTOM, MOJIEKYJIa WJIM UOH, KOTOPBIH ...
1) yBeMYMBACT CBOIO CTEIICHb OKHMCIICHHSI
2) IPUHHUMACT 3JICKTPOHBI
3) oTaaeT CBOM 3ICKTPOHBI
2. [Iporiecc BOCCTAaHOBJICHUS UMEET MECTO B CITy4ae, KOT/a ...
1) HeliTpasbHBIC ATOMBI IIPEBPAIIAIOTCS B MOJOKHUTEIbHO-3aPSIKEHHBIC HOHBI
2) TIOJIOKUTEIbHBIN 3apsi]] HIOHA YMEHBIIIACTCS
3) oTpuUIaTEeNbHBIN 3apsiT HOHA YBETHYMBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopuroHupoBaHus NPUHALJIEHKHUT ...
1) S+ 2HNO3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S =MgS
4. K BOCCTaHOBHUTEISIM OTHOCSTCH ...
1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJLIBI
3)  2JEeMEHTbI, HAXOASAIINECS B CPEIHEH YaCTH MEPHOINUSCKON CHCTEMBI
5. CreneHu OKMCICHHUS KUCIOPO/a a) B BOJIE U 0) B IEPOKCUIE BOAOPOa COOTBETCTBEHHO PABHHI ...
1) a)-2;6)-2
2) a)—2;0)+2
3) a)-20)-1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCIIOHN cpefie, BOCCTAaHABJIUBAETCSA JO ...
1)  karnona Mn?*
2)  wmanranar-nona MnO;”
3)  okcuaa mapranmna (1) MnO
7. B peakmun, mporekarorieir mo cxeme Cr,Sz; + KNO; 2> K,CrO; + K;SO; + NO oxkucieHuro
MIOJIBEPratOTCs CIEIYIOLINE FIEMEHTHI ...
1) asorucepa
2)  cepau XpoMm
3)  XpoM u a30T
8. Cymma k03¢ (HUIIMEHTOB B peakiny, IpUBeAeHHON B Borpoce Ne 7 paBHa ...

1) 26 2)18 3)35
9. CymMma ko3 dunmenton B peakin KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3)35

DJIEKTPOXMMHUYECKHE CHCTEMBI



B Ttecrax mo Teme «DIEKTPOXMMHYECKHE CHCTEMBI»: IEpBOE, BTOPOE W IIATOE 3adaHUs
oLleHUBarOTCs B | 6arut; TpeTke U 4eTBepToe 3a1anus— B 1,5 6ania; mecroe U cepmoe — B 2 6aa.

Tect Nel

1. DNeKTPOAHBIA NOTEHIIUAN OIPEIEIIAIOT [0 YPABHEHHUIO . ..

1) Hepucra

2) MenneneeBa-Knaneiipona

3) Bonbpumana

4) Appennyca
2. Paccunraiite DJIC ranpBanndeckoro simemeHra MQ|MQgSO,||CuSOy|/Cu mpu craHmapTHBIX
YCIIOBUSX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakue npoaykTel 00pa3yroTcsi Ha KaTOJe MPH AIIEKTPOIIU3€e pacTBOpa HUTpaTa cepedpa?

1) BOJIOPO/T

2) cepedpo

3) a30THAas KUCIIOTa

4) KHCJIOPO/I
4, VYkaxuTe cymMmy KOXQQHUIMCHTOB B ypaBHEHHH dJICKTPOJIM3a pacTBopa Hutpata meau (11)

1) 12

2) 11

3) 10

4) 8
5. Kakas 13 [pUBEACHHBIX  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMil  MpOTeKaeT
CaMOIIPOU3BOJILHO B NPSIMOM HallpaBJIeHUN?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 +Na —...

4) HCI+ Cu —...
6. Bbluuciute Maccy LMHKA, HOJYYEHHOTO MpH D3JEKTpONM3e Cyib(ara HUHKA, KOTOPBIN
poBoAMIN B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1:10%

2) 0,05

3) 0,013

4) 6,7-107°
7. [IpuBenure cxeMbl DSJIEKTPOJHBIX IPOLECCOB W MOJIEKYJSIPHOE YpaBHEHHE pEaklUu,

MPOTEKAIOIICH MPU 3JICKTPOXUMHUYECKON KOppo3uM TanbBaHomapel Zn|Mg B cepHOKucion cpene. B
OTBETE YKOKUTE CyMMY KO3(DPHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

1) 6
2) 5
3 4
4 8

BHeaynutopHasi camocTosiTesbHas paboTa OOYYaIOIIMXCS OCYIIECTBIISICTCS B BUIC WU3YUYCHHS
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3/ielly ¢ MpopaboTKoN Marepuana; opOpMIICHHUS OTYETOB IO
71a00paTOPHBIM paboTaM U BBITIOJTHEHHUS JIOMAITHUX 3aaHUH.

BapuanTbl TeMaTHYeCKMX JOMAITHUX 3aJaHUH 1JI51 BHEAYIMTOPHOI CaAaMOCTOSITEILHOI padoThl
CTy}IeHTOB 1o TeEMamM

Jlomaninee 3aganue Ne 1
1o TeMe «XHMHYECKasi TEPMOJIMHAMHUKA)




B ngomarHem 3aaHuu 1Mo TeMe « XuMudecKkas TepMOJIMHAMUKAy: TIepBasi 3a/aua OI[CHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oam.

3amaga Nel

Hus peakumn CHy ) + CO; (o = 2 CO ) + 2 H, () ompenenure BO3MOKHOE HalpaBlICHHE
CaMOTIPOM3BOJIBHOTO TEYCHHS PEAKIIMK IIPH CTAaHAAPTHBIX YCIOBUSIX M IpU Temriepatype T = 927 0C,
eclu TerIoBoi 3(h(eKT peakuuu 10 3aJaHHOW TeMIIepaTyphl HE U3MEHHUTCS. Y KOKUTE: a) BBIICTSACTCS
WU TIOTJIONIAETCS SHEPrusl B XOJE pPEaKIuu; O) NPUYMHY HAWICHHOTO HW3MEHEHHUS DSHTPOIHHU.
PaccuunraiiTe TemepaTypy Hadajia peaKiuu.

3ajgayga Ne2

Beraucnure temnooit addext peakuun: CaCs ) + 2 HoOry = Ca(OH); () + C2Ho (1), monb3ysice
CTaHJIAPTHBIMU TEIJIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBIICTUTCS U
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoH,?

3ajgaua Ne3

[To TepMOXUMUYECKUM YPAaBHEHUSIM PAaCCUUTANTE TETIOBOU 3 (HEKT peakiuu:
Hs ) + COz ) = CO () + H2 O(r). TepmoxuMudeckue ypaBHEHUS:

a) Hp ® T 15 0, o= H,O (™) AH =-241,9 x]JIx;

6) 2CO () + 02 )~ 2 COQ () AH = '566,2 KI[)K

Jlomainee 3aganue No 2
o TeMe «XHMHYECKAA KHHETHKA)

B ngomamiHem 3aiaHuu 1Mo TeMe «XHMHYECKas KMHETHKa»: IepBas 3ajada oleHUBaeTcs B 1,5
Oata; Bropast — B 0,5 Gaia; TpeThs, 4eTBepTas u msaras — B 1 6ayr.

3azmaya Nel
Peakuus nporekaer nmo ypaBHeHuio: Os ) ¥2 CO y = 2 CO; (. HauvanbHple KOHLIEHTpanuu

pearupytomux BemiectB paBHbl: [Oz] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoiabko pa3 U3MEHUTCS
CKOpPOCTb MpsIMOM peakuuu, korzna npopearupyet 30% CO? Bo ckonbko pa3 M3MEHATCS CKOPOCTH
MPUMOI ¥ OOpaTHOW peakiny, €CJIU YBEIIMUUTh JaBJICHUE B CUCTEME B JIBa pa3a?

3amaua Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNAeT B peakuuio 3a 20MHH.
Paccunraiite Bpems, mMpu KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYMHUT B PEAKIHIO MpU
temneparype 200 °C, ecm TEMIEPATypHbIN KO3()PUIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh peaKuu?

3amagya Ne3

Haiinute HauanpHbIe KOHIIEHTPALIMK UCXOAHBIX BEUIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIIHH:
Fe (7 + H20 ) = FeO () + Ha (1), ecnim paBHOBECHBIE KOHLIEHTPALMU PEATUPYIOIMX BEIIECTB PABHBI:
[H20]=0,3moms/71, [Hz] = 0,4 Mmomnb/m.

3amaua Ned

Jisa peakuuonnoi cucremsl: CO ¢y + HyO ) = COz (7 + Hy (7 HadanbHblE KOHIIEHTpALUU
paBubl: [H20] = 0,5 momnw/n, [CO] = 0,6 Mmons/n. OnpeneuTe KOHIIEHTPAIIMNA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJTM KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHLIEHTpALlUKU PEareHTOB KOHCTAHTBI PABHOBECHS CIEAYIOIIMX PEAKIIUA:

Nz(r) +3 Hz(r) =2 NH3(r), AH =-922 k]I x;
COz(r) +C () = 2 CO(I—), AH = +160,5 KI[)K;
CO(F) + Hzo(r) =CO» o T Hz(r), AH =-41,1 k]I x.

YKakuTe HapaBlIeHUE CMEIIECHUS XUMUYECKOTO PABHOBECHS ITHX PEAKIUi: a) IPU MOHMKECHUN
TeMIIepaTyphl, €CIIM JaBJIieHWE IOCTOSSHHO;, O) TpH TOBBIIICHUH [aBJICHHs, €CIHU TeMmIeparypa
MOCTOSIHHA.

Jlomainnee 3aganue Ne 3




1o reme «PacTtBopbn»

B nomamHem 3amanumum mo Teme «PacTBOpeI»: TiepBas, BTOpas, TPEThs M IATas 3ajadu
orieHuBaercs B 1 Oayr; werBepTas u mectas — B 0,5 Oaria.

3amaua Nel
B xakom o6beMe BojbI ciieayer pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa

onoBa (Il) ¢ mmotHOoCTRIO P = 1,405 r/™Mn?

PaccumraiiTe: a) MaccoByr JOJI0 BEHIECTBA B PacTBOpe; O) MOJSPHYIO KOHIICHTPAIHIO
SKBHMBAJICHTA; B) MOJSUIBHOCTb; ') THUTP; J1) MOJIBHYIO JOJIIO BEIIECTBA B pacTBOpE.

3ajgayga Ne2

3aKOHYUTE MOJICKYJSApPHBIC U HAIMIIATE COKPAICHHBIC HWOHHBIC YPaBHCHHS peakIui
B3aMMOJICHCTBHS CIICIYIONIUX BEIICCTR:

HBr + NaOH —

AgNO3 + H,S —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3; + H,SO4 —

Sb(OH); + NaOH —

3amaga Ne3

COCTaBI)Te II0 ABa MOHCKy.]ISIpHI)IX ypaBHCHI/IH peaKHI/If/'I K CJ'ICIIYIOHII/IM HNOHHBIM:

Ba?* + CrO4 — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn*" +H,S

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

3amaya NeS

Kakwue u3 ciemyrommx coneit moasepratorcst ruaponusy: Na,SiOs. Cu(NOgz),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJISIpHBIE YpaBHEHUs THAPOJM3a COOTBETCTBYroUMX coneil. Kakoe 3Hauenue pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3T0r0
COEIMHEHMUSL.

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIE MPOIECCHD

B nomamuem 3amanuun mo Teme «OKHCIUTETHbHO-BOCCTAHOBUTENBHBIE MPOIECCH): TepBas
3ajava orieHuBaetcs B 1,5 6ana; BTopas — B 2,5 6amna; Tpetbst — B 1 6a.

3amayga Nel
[Tonbepure KOA(PPUIMEHTHI B ypaBHEHHUSIX OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHi.

VYKaxuTe TUI KaKI0M peaklvu.

PaccuntaiiTe SIEKTPOIBMKYIIYIO CHJIYy W ONPEIAEIUTE HANpaBiICHHUE CaMOIPOU3BOJIBHOTO
MPOTEKaHUsl NEPBOM PEAKUHUHM IIPU CTAHAAPTHBIX YCIIOBHSAX, HCIIOJb3Ysl 3HAYEHUsS OKHUCIMTEIBHO-
BOCCTAaHOBHUTEIILHBIX TOTEHITHAIOB:

HJ + HsPO, — J, + H3PO3 + H,O

HNO, — HNO;3; + NO + H,0

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

NH4ReO4 +H, — Re + NHj3 + HZO

KBrO — O, + KBr

3amaga Ne2

CocraBbTe ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN:



KMnQO,4 + NaNO, + H,O —

NaCrO, + H,O, + NaOH —

BI(OH)3 + Na,S,05 + NaOH —

Bi,O; + C —

Mg + HNOs; (pasg) —

3ajgaga Ne3

Janbl nBe okucnutenbHo-BocctaHoBuTenbHbIe mapbl: KNO,;, KNOjz; u Pb(NOgz),;, PbO..
[Tonb3ysick Tabnuiel CTAaHAAPTHBIX OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX TOTEHIIUANIOB, COCTAaBHTE
ypaBHEHHE BO3MOXKHOH peakiuu B ykazanHou cpeae (HNOs3). Paccuuraiite 3HaueHwme
AJIEKTPOIBIIKYILEH CHIIBI PEaKIIHH.

Jlomamnee 3aganue Ne 5
10 TeMe «JJIeKTPOXMMHUYECKHE CHCTEMbI»

B momamznem 3amaHuu 1o TeMe «JIEKTPOXUMUYECKUE CHCTEMBDy: MepBasi 3a/1aya OIEHUBACTCS B
1 6amr; BTopas — B 1,5 O6aina; Tpethst — B 2,5 Oasna.

3amayga Nel
CocraBbTe JJIEKTPOHHO-UOHHBIE YpPAaBHEHHUS DJEKTPOJHBIX TMPOIECCOB W  MOJEKYJISIPHOE

ypaBHCHHE TOKOOOpA3yOIEH peakiuy, MPOTEKarolled Npu pabdoTe TajJbBaHHMYECKOTO 3JIEMEHTA
Co/Co(NOs3); // AI(NOg3)s/Al. Paccuuntaiite DJIC (E) rajbpBaHHYECKOro 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHSAB MOTEHIIMAI aHOJA PAaBHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUMTANTE KOHICHTPAIIHIO
KaTHOHOB MeETajlla B KaTOJHOM pacTtBope, mnpu koropoid DJIC raibBaHUYECKOTrO 3JIEMEHTA
ymenbiutes Ha 0,02B.

3agaya Ne2

[MpuBeauTe CXEMbI 3JCKTPOIHBIX IPOLECCOB W  MOJCKY/SIPHBIC YPAaBHEHHS PEaKIHA,
MPOTEKAIOIINX MPHU 3JIEKTPOXUMHUECKON Koppo3uu ramsBanomnapbl Co/Ni: a) B kucioii cpeze; 0) BO
BIIQYKHOM BO3/yXe€.

Onpenenute yObUIb MacCchl aHOJIA MPH KOPPO3UHM B KUCIIOHW cpene 3a 20 MUH, €CIM CKOPOCTh
kopposuu coctasmwia 0,01 /4.

3agaya Ne3

CocTaBbTe JJIEKTPOHHO-HOHHBIC YPAaBHEHHS DJICKTPOAHBIX MPOIECCOB (AHOJ HWHEPTHBIN) H
MOJICKYJISIPHOE YPAaBHEHHE PEAKIIUHU, IIPOUCXOISIICH MTPH AIEKTPOITH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Breruncnurte (akTHueckoe KOJIMYECTBO METallla, TMOJTYYCHHOIO Ha KaTOJe TPH JIIEKTPOIIU3E
Co(NO3),, eciu 37eKTpOIHA3 TPOBOAWIM B TedeHuu | 4. Beixoa Metania mo Toky coctaBui 85%.

YkaxuTe BO3MOXKHbIC TPHUNHBI YMEHBIIICHHSI BBIX0/1a METaJlIa 110 CPAaBHEHHIO C PACUETHBIM.

BapuaHTt 1oMaumHeil KOHTPOJILHOM PadoTHI

BAPHUAHT Ne 1

TEMA 3AJJAHHUE
3amanne 1. OKOHYaHHE >IEKTPOHHOH (OpMyIEI ....65°6p". Ykaxure
MOJIO)KEHHE DJIEMEHTa B MEPUOJAMYECKOM cHucTeMe: Mepuoj, TpyIIy,
Tema 1. HOATpYIIy, Ha3BaTh 3eMeHT. COCTaBbTE AIIEKTPOHHYIO (GOPMYITY aToMa
Ilepuoanueckas JJIEMEHTA. YKaXKUTE JJEKTPOHHOE CEMENCTBO, METAUl WM HEMETAILI.
cucrema 3jieMeHTOB | CocTaBbTe  3JEKTPOHHO-rpaduueckyro  GopMyny Ul yKa3aHHBIX
CTpOeHHe aToMa AIIEKTPOHOB B HOPMaJIbHOM COCTOSTHUU.
3aganue 2. VYka3aThb Bce KBaHTOBbIE YHCIA [UIsl DJIEKTPOHOB,
OTBEYAIOIIUX CIIEYIOUIeH AIeKTPOHHOU hopmyIie 5p°
Tema 2. 3apanmne. CocTaBbTe YpaBHEHHUs PEAKIUi, IPU MOMOIIHA KOTOPBIX MOXKHO




Kuciaorno-ocHOBHEIE
CBOJCTBA BelIECTB

OCYIIECTBUTH CIECAYIOIINUEC IPEBPALICHUSI
Zn — ZnO — ZnCl, — Zn(OH),—Nay[Zn(OH)4]

3apanue 1. {na peaxiun FesOyk) + Hyr = 3Fe0y + HO ompenenure
BO3MOXKHOE HAIIPABIICHHE CAMOINPOM3BOJIIBHOIO TEUCHUSI PEAKIUU  IPH
CTAHJAPTHBIX YCIOBHSX M TpH Temmeparype t =1227°C, ecim Teruiooit

Tema 3. adexr 1o 3amaHHON TeMIepaTypbl He U3MEHUTCSL.
XumMuyeckas YkaxuTe: a) BBIICISICTCS WM TOIJIONIASTCS SHEPrHsi B XONE Peakiuu; 0O)
TePMOJAUHAMHUKA NPUYKHY HAWECHHOTO W3MEHEHWs SHTponuM. Paccuuraiite Temrieparypy, Mpu
KOTOpPOH yYCTAaHABIIMBACTCSI PABHOBECUE U MPOUCXOIUT CMeHa 3Haka AG.
3aganue 2. Bprmcimire TermoBor addexr peaximm 3FesOsny + 8Alk) =
4A1LO3K) + 9Fek), MONB3YACh CTAHIAPTHBIMU SHTAIBIMAMH O0pa30BaHUS
pearupyronx BeulectB (npwioxkeHue 3). CKOJIbKO TEIIOThl BbIACIUTCS
(mornoturcst) mpu 0Opa3oBaHKy BelecTa Fe B konmuecTse 56 17
3apnanme 1. Temmeparypubpiii ko3pdunmeHT peaknuu paBeH 2,5. Kak
Tema 4. U3MEHUTCS CKOPOCTh PEaKLUu: a) IPHU MOBBILIEHUN TeMneparypsl ot 60
XuMH4eckas 10 100°C; 6) mpu oxnakIeHUH peakimoHHoi cmecu ot 50 1o 30°C?
KHHETHKA U 3apanme 2. [l oopatumoil peakimu Fe3Ouk) + Hypy = 3FeO) + HO
XHMHYECKoe 3alUIINTE BbIpaXKeHUE KOHCTaHThl paBHOBecust AHC, kJlx =+ 69.8.
paBHOBecHE [TpennoxuTe crocoObl YBEIHUCHUST KOHIICHTPAITUH IPOJTYKTOB PEAKIINH.

Tema S. PacTtBopbl

3aganue 1. B 180 mu Bogst pactBopeno 20 r cynbhara Maprasiia.
[Tosryuamicst pacTBop TIOoTHOCTHIO 1,101 r/Mut. Beraucnure MoJsipHYy¥o,
HOPMAaJIbHYIO, MOJISUIBHYFO KOHIEHTPAIMU U MaCCOBYIO JIOJIEO
pPacTBOPEHHOI'O BELIECTBA.
3apanmne 2. CocTaBbTe MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHBIE
YpaBHEHUs pEaklMii B3aUMOJEHCTBHS B paCTBOpPax MEXY:

Bi2(504)3 u NaOH; FEC|3 u H,S;

NH4OH u MnCly; H2SO4 u Ba(OH),.
3aganme 3. CocraBbT€ HOHHO-MOJIEKYJISIPHBIE M MOJEKYJISIPHbIE
ypaBueHust ruzaponusa cojeir Na,SiOs, ShCls, Rb,SO,4. Kakoe 3nHauenme
pH (>7, <7) uMeroT pacTBOPBI ITUX CONEH?

Tema 6.
OKHCINTEIBLHO-
BOCCTAHOBHTEILHEIE
CBOlCTBa BelIeCTB

3aganue. MeTo10M 371€KTpOHHOTO OanaHca noadoepute K03 PUIMEHTHI B
YPaBHEHMSIX, YKQKUTE OKUCIUTENb U BOCCTAHOBUTEb, HAITUILIUTE
AIIEKTPOHHBIE YPaBHEHUS MPOILIECCOB OKUCICHHUS U BOCCTAHOBJICHUS
H3;PO3; + KMnO,4 + H,SO,4 = H3PO4 + MnSO4 + KSO4 + HO

CuSO4 + H3PO, + H,O = CuH + H3PO4 + H,SO4

Tema 7.
DJIEKTPOXHMHYECKHE
CHCTEeMBbI

3ananme 1. /1511 ranpBaHUYECKOTO 3JIEMEHTa, 00Pa30BAHHOTO
IUTACTHHAMU U3 METAIIJIOB

Zn u AQ, NOrpy>XeHHbIX B paCTBOPHI X COJIEH C KOHIEHTpaluel HOHOB
METaJIJIOB

A™ =0,01 u B™ =0,05

1) cocraBbTE CXeMy rajibBAHUYECKOTO DJICMEHTA;

2) HamUIIUTE YPaBHEHUs 3JEKTPOAHBIX MPOIECCOB M TOKOOOpa3yroniei
peaxiuu;

3)  paccuuTaiiTe IEKTPOABIKYIIYIO CUITY FaJlbBaHUIECKOTO JIEMEHTA.
3aganue 2. CocTtaBbTe ypaBHEHUS 3JIEKTPOIHBIX MPOIECCOB (aHO
MHEPTHBIN) U MOJIEKYJIIPHOE YPaBHEHUE PEAKIIMH, TPOXOIALIEHN TPH
IIEKTPOJIM3E paciliaBa Wil pacTBopa aekrponnuta paciuiaB CaCl; .
BrruncnuTe Maccy MeTasuia BhIIETUBLIETOCS HA KaTOAE, €CIH
AJIEKTPOJI3 MpoBovH Tipu cuiie Toka A =10,0. B Tedyenue Bpemern = 2,5
y.Beixoa merauia o Toky Br coctaBun  98%.

3aganue 3. CocTraBbTe ypaBHEHUS dJIEKTPOIHBIX MPOIIECCOB U
MOJIEKYJISIPHOE YPaBHEHHE PEAKIIUH, IPOTEKAIOIIEH IIPH
MEKTPOXMUMUIECKOW KOPpO3uHK ranbBaHonapsl: Pb - Sn

a) B KHUCIIOM cpefie;




\ 0) B arMoc(epe BIaKHOTO BO3TyXa.

oL E

KoHTpoJsbHbIE BONIPOCHI 110 TEMaM
KouTpoJibHbIe BOIPOCHI 10 TeMe «XMMH4YeCKas TePMOANHAMHKA)

OCHOBBI XMHYECKOH TEPMOTUHAMUKHU: TTOHSITHE CUCTEMBI, BUIBI CHCTEM.

TepmoauHaMuYecKre mapaMeTpbl U PYHKIIUU COCTOSTHHS CUCTEMBI.

Buyrpennss sueprus. Padora. Temora.

[1epBbIii 3aKOH TEPMOAMHAMUKY (BBIBO).

DHTanbnus Kak (QYHKIUS COCTOSIHUS CHCTEMBbI. DHTAJBITNs 00pa30BaHMs BEIIECTBA.

TennoBoit 3¢dekT XuMmudeckor peakiuu. DakTophl, BIMAIONIME HAa TEIIOBOH AddekT

XMMHYECKON PEAKIIUU.

7.
8.
9.

10.
11.
12.
13.

RO ~NoOOR~WNE

1.
2.

0.
11.
12.
13.
14.
15.
16.
17.

Tepmoxumusi. 3akoH ['ecca.

CnenctBus u3 3akoHa ['ecca.

OHTponuUs KaK GYHKIIHS COCTOSHUS CUCTEMBI.

BTopoii 3aKOH TEpMOAVHAMUKH.

Tpetuii 3aK0H TEPMOJTUHAMUKH.

Oueprus ['nb6ca.

HamnpaBnenue caMonpon3BOJIbHOTO MPOTEKAHNUSI XUMUUECKUX PEAKIIUMA.

KOHTpOJILHLIe BOIIPOCHI MO TEME «XHMMHYeCKasi KHHETHKA)

Xumunyeckas KnHeTuka. CKOpocTbh XMMUYECKOM peaKLUU U METOAbI €€ PETYJINPOBAHMSL.
BiusiHue KOHIIEHTpay Ha CKOPOCTh XUMUYECKOM peakuy (3aKOH JIEHCTBYIOIIUX Macce).
Bausinue Temneparypsl Ha CKOpoCcTh xuMHuuyeckoil peakuun. [Ipasuno Bant — I'odda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallMU. Y paBHEHHE AppeHuyca.

Teopus nepexoJHOro KOMIUIEKca. DHepreTuyecKas guarpaMmma.

Kpusast MakcBenna — bonbiimana. DHepretuueckuii 6apbep.

Karanmutrueckue cuCTeMBI.

BnusiHue katanu3aropa Ha CKOPOCTb XUMUYECKOW PEAKIIUH.

I'OMOreHHBIN U reTepOreHHBIN KaTalus3.

KonebarenbHble peakuuu.

Xumunueckoe paBHoBecrue. OOpaTuMble 1 HEOOPATUMBIE PEAKLIUH.

KoHcTaHTa XMMHUYECKOrO paBHOBECHSI.

Cwmemenne xumudeckoro pasHosecus. [Ipunnun Jle-1llarense.

BnusiHue KOHLIIEHTpalyy, JaBJICHUS U TEMIIEPATYPBHI.

®a30BbIE pABHOBECHSL.

®da30BbIe AMAarpamMMbl AJIs1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KonTtpoabsnbie Bonpocsl 1o Teme «PactBopbn»

[Toustue pacTBopa. PaCTBOpI/IMOCTB BCIICCTBA. PaCTBOpI/IMOCTB rasa.
PaCTBOpLI. CnocoObl BBIPAKCHUA KOHIICHTpAalluU pPacTBOPOB (MaCCOBa}I A0JId, MOJIIpHasA

KOHIOCHTpalKA, MOJIApHAsA KOHIUCHTPpAlWA SKBUBAJICHTA, MOJIbHAA J10JIA, TI/ITp).

3. KonnmurarusHble cBOMCTBa pacTBOpoB. VaeanbHbII pacTBOD.

4.  3axonsl Payns: | (Tonomerpuueckuit) u |l (30yuinockonn4eckuii 1 KpUOCKOIINYECKUHN).

5. Ocmoc. OcmoTHueckoe aaBneHne. Cxema ocMOMeTpa.

6. KwncimoTHO-0CHOBHBIE B3aMOJIEHCTBHS BEIISCTB.

7. HVonHasg Teopus KUCIOT U OCHOBaHUI AppeHuyca. OCHOBHBIE MOHSATHS U TOJIOKEHUS TEOPUH
AppeHunyca.

8.  Juccommanus KHCIOT, OCHOBAaHMM M COJEeH C TOYKM 3PEHUsT HOHHOW TeopuH AppeHHuyca
(mpumepsr).

9.  Crenensp nuccoruanuu. CHUIIbHBIC U cIa0bIe SIEKTPOJIUTHL.



10. Huccommarus cinadbix 35eKTponToB. KoHCTaHTa quccoIuanim.

11. 3axon pazbaBnenus OcTBanba.

12. Peaknuu MOHHOTO OOMEHA MEXIY AJIEKTPOJUTaMHU (Ha MpUMepe peakiuii o0pa3oBaHus ci1aboro
ANEKTPOJINTA, OCAJKA U raza).

13. IIpousBeneHune pacTBOPHUMOCTH.

14. VonHoe npousBeneHuE BOAbl. BoIOpOAHBIN U THAPOKCUIIBHBIN IIOKA3aTEIH.

15. Tmaponus coseid. TUIbI rUAPOIN3A CONCH.

16. KonnyecTBeHHbBIE XapaKTEPUCTUKH MPOIIECCca THAPOIIH3A.

17. ®akTopsl, BAUIIONIME HA IPOLECC THAPOIIN3A.

KOHTpOJILHLIe BOIIPOCHI IO TEME «I[ncnepcm,le CHUCTEMBI»

I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.
JHucnepcHocth. Knaccudukanuu AucrepcHbIX CUCTEM.
Komnouansie pactBopsl. JInoduisHbie 1 110(OOHBIE KOJUIOUIBI.
CniocoOblI MoTy4eHus KOJUTOUIHBIX PACTBOPOB.
CtpoeHure KOITOUTHBIX YacTHLl.
[IpaBuno @asiuca — [leckona.
Y CTOMYNBOCTH KOJUTOUAHBIX cucTeM. CTaOMITN3aTOpHI.
Koarymnsiuust nuo@uiibHbIX U THO(GOOHBIX KOJLJIOUIOB.
CenumeHTaIus KOJIOUIOB.
0. Koarynsamus KOJJIOUIHBIX paCTBOPOB AIIEKTPOIUTAMH.
1. IIpasuno Ulynsue — Napau. Koarynupyromast citocoOHOCTb.
12. Onrtuueckue CBOMCTBA KOJUIOUAHBIX PACTBOPOB.
13. DnekTpuyecKue CBOMCTBA KOJUIOMIHBIX PACTBOPOB.

RRO©oo N ORWNE

KouTtpoJbHbie Bonpochl 1o TeMe «OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
npoiecchbn»

OCHOBHBIE IOHATHUSI TEOPUU OKUCITUTENBHO-BOCCTAHOBUTENIbHBIX PEAKIIUI.
OKHUCIINTEILHO-BOCCTAHOBUTEILHBIE CBOMCTBA BECUICCTB.

BaxHeiinie OKUCIUTENN U BOCCTAHOBUTEIIH.

TumbI OKUCIUTENEHO-BOCCTAHOBUTENBHBIX PEAKIIUN (TIPUMEPHI).
OKHMCIHUTENbHO-BOCCTAHOBUTENbHBINA MOTEHIIMAI.

VYpasuenue HepHcra.

CocraBiieHHe OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI.
HaHpaBJ’ICHI/Ie OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ.

N~ WNE

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «3.]'ICKTp0XI/IMI/[‘leCKI/Ie CHUCTEMbI»

OnekTpoxumuueckue cuctembl. Kimaccuduxamus 31eKTpOXUMUYECKUX MTPOLIECCOB.
DNEKTPOXUMHUYECKHE ITPOLIECCHI, IPOTEKAOIIUE HA IPAHULIE Pa3/iea «METAJII — pacTBOP».
IManpBarmveckwmii amemenT Jlanuamsa — Skoowu.

DNEKTPOABUKYIIAs CUJIa TaIbBAHUYECKOIO AJIEMEHTA.

W3mepeHune »HIIEKTPOAHBIX MOTEHIMANOB. PsAn cTaHAApTHBIX 3JEKTPOAHBIX IMOTEHIIMAJIOB.
CBOI/ICTBa METAJIJIOB B COOTBETCTBHUHU C UX IMOJIOKEHUEM B PSIIy HATIPSIKEHUM.

6. VYpasuenue Hepucra.

7. DIexTpoiu3 paciaBoB U pacTBOpOB. KaToaHble U aHOAHbIE TPOIECCHI.

8.  OObenunHeHHbIH 3akoH Papaznes. Beixon mo Toky.

9.  Kopposus meraios. Kimaccudukaiyst KOppo3HOHHBIX IPOIECCOB.

10. Xwumwudeckas KOPpO3us.

11. DnexTpoxumuueckass KOppo3us. AHOIAHOE OKHCIEHHE MeTallyla U KaTOJIHOE€ BOCCTAHOBJICHHE
OKHCIIUTESL.

12. TIpumepsl KOPpO3UH B KHCIION cpesie U aTMOc(hepHOi KOppo3uu.

arODE



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

CKOpOCTh KOPPO3HUH.

3amuTa METauIoB OT KOPPO3HUHU.

3alUTHBIE TOKPBITHS.

DIEKTPOXUMHUYECKHE CIIOCOOBI 3aIIUTHl OT KOPPO3UU METAJLIOB.
XUMHUYECKUE UCTOYHUKHU TOKA. ['albBAHUYECKUH AJIEMEHT.
XUMUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XHUMHYECKUE UCTOUHUKH TOKA. TOIIMBHBIE 3JIEMEHTHI.

7. OueHOYHBIE CPeACTBA AJIsl POBEACHUS IPOMEKYTOUYHOM aTTecTAlMU
IIpomexyrouHass  aTTecranus UMEET  LEIbI0  ONpPENEIUTH
3aIJIaHUPOBAHHBIX PE3YIbTATOB OOYyUEHUS MO JUCIUILIMHE 32 ONpe/IeJIeHHbIN Nepruo1 00ydeHus.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHHS] M OLICHOYHBbIC CPeACTBA JJsl NPOBeICHHS

MPOMEKYTOYHOM aTTeCTALMM:

INPUJIO’)KEHHE 2

JOCTHIXXCHUA



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-4

TOTOBHOCTBIO COUYCTATh TCOPHIO U NNPAKTUKY JJIA pEIICHUA WHXCHCPHBIX 3a1a4

3HaThb

- OCHOBHBIE XMMHYECKHE ITOHITHA,
[MOJI0KEHHUS U 3aKOHBI,

- COBPEMEHHBIC HaIpaBIICHUS
Pa3BUTHSI HAYYHBIX TEOPHIA,

- METOJBI  TEOPETUYECKOTO H
9KCIIEPUMEHTAJILHOTO HCCIICIOBAHMS
B 0071aCTH XUMHH

Hepeuenb meopemu4ecKux 60npocoe6 K IK3ameny:
1. OCHOBBI XHMHYECKOH TEPMOAMHAMHKHU: CHUCTEMA, TEPMOIJHMHAMUYCCKHUEC IIapaMETPhI
CHUCTCMBI, (1)YHKI_[I/II/I COCTOSAHHA CUCTCMBI. HepBHﬁ 3aKOH TCPMOJAUHAMHKHU.

2. DHepreTuka XMuMUYECKUX ITPOLIECCOB.

3. OHranbnus. 3aKoH ['ecca u ciencTBus U3 HEro.

4. OHtponus. YpaBHeHue bonbiimana. Bropoii u TpeTuii 3aKOHbI TEpPMOAMHAMUKH.

5. Oneprus ['m66ca. HanpapiieHUs: XUMHUECKUX TPOIIECCOB.

6. Xumnueckass kuHetuka. CKOpOCTh XUMHUUECKOW peakuuu. CpelHsisi 1 UCTUHHAsi CKOPOCTH
peaxkuuu. Kunerndeckas kpupasi.

7. CKOpOCTh peakliui U METOAbI €€ PEryIUpPOBAHMUSL.

8. Bnustaue Temriepatypsl Ha cKOpocTh peakuuu. [Ipasuno Bant-I'odda.

9. DHeprus akTUBalMu. AKTUBUPOBAHHBIA KOMILIEKC. Y paBHEHUE AppeHuyca.

10. KaTtanuzaTopbl 1 KaTaTUTHYECKHE CUCTEMBI. | OMOT€HHBIN KaTaJIn3.

11. KaranusaTopsl 1 KaTalUTUUECKHE CUCTEMBI. | €TepOreHHbIi KaTalns.

12. Xumunueckoe paBHoBecrue. KOHCTaHTa XMMHUYECKOTO paBHOBECHS.

13. Cwmemenne xumudeckoro pasHosecus. [Tpunuun Jle [larense.

14. PactBopel. CriocoOBI BeIpaXeHUsI KOHIIEHTPAIIUUA PACTBOPOB.

15. PacTBopb! 2nekTpoiauToB. CTeneHb U KOHCTaHTA IEKTPOJIUTUYECKON TUCCOLUALMU. 3aKOH

pazbaBnenust OcTBaIbaA.

16.  uccoumanusi KUCIOT, OCHOBAaHUH, coneil. AMGOTEpHbIE HIEKTPOIUTHI.

17. PactBopuMocTs. [IpousBeneHne pacTBOPUMOCTH. YCIIOBHE OOpa30BaHMUSI U PACTBOPEHUS
OCaJIKOB.

18. Huccounanusa Boasl. MoHHOE npousBenenne Boasl. pH.

19. I'maponus coneil. CTeneHb U KOHCTaHTA THIPOIHU3a.

20. Hucnepcusie cuctemsl. Knaccuduxanus. Jlnogunpheie u 110oOHbBIE KOJUTOUIBL.

21. CrpoeHne KOJTONTHBIX YaCTHULL.

22. Koarynsmust KoJTOMIHBIX pacTBOPOB.
23.  OKHCIUTEIbHO-BOCCTAHOBHUTENbHBIE CBONCTBA BemiecTB. Kiaccudukaius OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKITHH.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

DJIEMEHT OneHouHble CpeaCTBa
KOMIIETEHINH 0byuenus
24. DIJIEKTPOXUMHUYECKUE CUCTEMBI. 3akoHbl Dapajiest. DIEKTPOIHbINA MOTECHIINA.
25. ["anpBannyeckuii anemeHT Jlanuams SIkoOu.
26. DNEKTPOXUMHUYECKHE CUCTEMBI: AJIEKTPOJIU3 paciiaBoB. [I[puMeHeHne 31eKTpoIu3a.
27. OnexTponaun3. AHOIHBIA U KaTOAHBIN MPOLIECCHI NPU 3JIEKTPOIU3e pacTBOpoB. IIpumenenne
AIIEKTPOJIN3A.
28. Kopposus. Buasl koppozun. CiocoObl 3alIMTH METAJUIOB OT KOPPO3UH.
YmMmeTh - pemiath ~ pacueTHble  3aJauu Ilpumepnvle npakmuyeckue 3a0anusn 0nsa IK3amena:
IIPUMEHUTENBHO K Marepuaty 1. HamucaTth 531€KTpOHHBIE YpaBHEHHUS AJIEKTPOJHBIX IPOLECCOB, ypaBHEHHUE CYMMAapHOM
MIPOTPaMMBbI; TOKOOOpa3yromeil peakuuu, BoIYHCIUTh, DJ[C ralbBaHUYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
- NPOTHO3UPOBATH BO3MOXKHOCTH | HOHOB METAIIJIOB PaBHBI: [AI**1=0,001 mounb/1, [CO**]=0,1 Moub/1.
MIPOTEKAHUS CaMOTIPOU3BOJIbHBIX 2. Hanncath MOHHBIE U MOJIEKYJSIpHBIC YpaBHEeHUS peakuuid rufponusa coieit: KsPOy; NaySOs,
MIPOIIECCOB B paznuunsbix | ZnCl,.

XUMHUYECKUX CUCTEMAX;
- COYeTaTb TEOPUIO U NPAKTUKY AJIA
peLICHUSA NHKEHEPHBIX 3aa4

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

4. B 2 1 pactBopa ruapokcuaa xanbius conepxkurcsa 478,8 v Ca(OH),. IlnoTHOCTS pacTBOpa
1,14 r/mn. PaccunTaiite: w(Ca(OH);); Cym; Cox; Crny 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
TOKOOOpa3yromei peakuuu, BoIYUCIUTh DJ[C raJbBaHMYECKOTO 3JEMEHTA, €CJIM KOHIIEHTPAIUH
MOHOB METAJJIOB PABHBI: [Mn2+]=0,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH YpaBHEHUs peaklUii, HaKMCcaB X B MOJIEKYJISIPHONH U MOHHOM popmax:

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

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

9. Hammcare 53JIEKTPOHHBIE YPAaBHEHMs DSJIEKTPOAHBIX ITPOILIECCOB, YPABHEHUE CYMMAapHOU
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. Hanmcarh 31I€KTpOHHBIE YPaBHEHHS DJIEKTPOAHBIX IMPOLIECCOB, YPAaBHEHHUE CYMMapHOMU
TOKOOOpa3yroneil peakuuu, BoIYUCIUTh DJ{C rajJbBaHMYECKOT0 3J€MEHTa, €CIM KOHILEHTpaluu




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

MOHOB MeTayuioB pasHel: [MNn®"]=0,01 mous/i, [Ag*]=1,0 Mob/11.

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

13. Ompenenute TepMOAMHAMUYECKYIO BO3ZMOKHOCTD IpoTekanus peakuun CaO + 2 Cy) =
= CaC; () + CO(r), AH; = 460 x>k ipu CTaHApTHBIX yCI0BHAX. Paccunraiite Temneparypy Hadaia
peakiuu, ecmu  S(Ca0)=38 [Ix/monsK; S(C)=6 [Ix/monsK; S(CaCj)= 70 Jx/monb-K;
S(CO)=197 dx/monn-K.

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

15. Onpenennte TepMOIMHAMUYECKYIO BO3MOXHOCTD npoTekanus peakiuu 2 Cly ) + 2 HO(
=4 HClyy + Oz (y, AH; = 115,6 x/I)k npu cTaHIapTHBIX YCIOBHsX. Paccumraiite Temneparypy
nauana peakuuu, eciu S(Cl)=223 Jx/monb K; S(H,0)=189 JIxx/mons K; S(HCl)= 187 Ix/mons-K;
S(02)=205 JTxx/momas-K.

16. Hanucatp ypaBHEHHsI peakiiiii ruaposiu3a B MosieKyssipaoM u noHHoM Buje: CrCls, NaNOs,
K2CO:s.

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

18. I'omoreHHas peakius HporekaeT mo ypaBHeHuto H, ) + L y = 2 Hly). Hauanpnas
KOHIIEHTpaluss Bojgopoaa 2,1 monbe/n, uoma 1,5 mons/n. Bo ckoabko pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopona?

19. B 640 mn Boasl pactBopuin 160 1 xnopuna sxenesa (I1I). [I1oTHOCTH MONTy4eHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpeznenute TEPMOJUHAMHUYECKYIO BO3MOXKHOCTb HpoTekaHus peakiuu CS; ) +3 Oyp=
=CO;, ( + 2 SO; (), AH, = -1075 x/Ix npu craHmapTHbIX yciaoBusix. Paccumraiite Temmeparypy
navana peakuuu, eciiu S(CS;)=151 Jx/monb-K; S(02)=205 Ix/mons K; S(CO,2)= 213 JIx/monb K;
S(S0O,)=248 JTrx/monbK.

21. Peaknusa uger mo ypaBHeHHIo: 2 Hy oy + So () = 2 HyS). HauanpHas koHueHTparus
BOJIOpOJIa 2 MOJIB/1, cepsl 1,5 Momb/n. Onpenenute BO CKOJIBKO pa3 M3MEHUTCS CKOPOCTh PEAKITUU K
MOMEHTY, Korjaa rnpopearupyet 0,7 Moib/1 Bogopoaa?

22. Onpenenute TEPMOAMHAMUYECKYIO BO3ZMOXKHOCTD IIPOTEKaHUs peakuuu 2 ZNS ) + 3 Oy =
=2 2Zn0 ¢y + 2 SO, (1, AH; = -890 kI npu cTaHIapTHBIX ycioBusx. PaccunTaiite Temmepatypy
Havana peakiuu, eciu S(ZnS)=58 Jx/monb K; S(02)=205 x/monbs K; S(ZnO)= 44 JIx/moinb K;




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

DJIEMEHT OneHouHble CpeaCTBa
oOyueHus
KOMIIETEHINH
S(S0,)=248 JTxx/moab-K.

23. HayaypHble KOHIEHTPALUU UCXOAHBIX BelecTB B peakuuu: 2 SO, iy + Oy () = 2 SO3 ) 6bu1H
paBHsbl 1,8 Mosb/1 SO; 1 2,4 moib/11 Oy. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIM K MOMEHTY,
korna npopearupyet 0,8 mosb/nm SO,?

24. B pactBope oprodochopHoit kuciaorel Maccort 1200 r m mmotHocThro 1,153 r/mMn
coaepxutcs 312 r H3PO,. Paccunraiite: w(H3PO,); Cyi; Cog; Cry N(H3PO4) 1 N (H0); T.

Bnagets - HaBbIKAMU MPUMEHEHUS OCHOBHBIX Ilpumepnvle npakmuyeckue 3a0anusn 0nsa IK3amena:

XAMHYECKHAX 3aKOHOB B
podecCHoHaAIbHOM IeATSIIBHOCTH;

- MPAKTUICCKIUMHU HaBBIKAMU
TEOPETUYECKOIO u
IKCIIEPUMEHTAIILHOTO HCCIICIOBAHUS
B 00JIaCTH XUMUHU

1. Jlnsa peakumu CHy y + CO; ) = 2 CO () + 2 Hy (1) onpesiennTe BO3MOXKHOE HAITPABICHUE
CaMONIPOM3BOJILHOTO TEYEHMs PEAaKLUUU IPU CTAHJApTHBIX YCIOBUAX W NpH  Temmeparype T
=927°C, eciu TemwoBoit HpPEKT peakiyuu 10 3a1aHHOM TEMIIEPATYPhl HE H3MEHHTCS. YKAKHUTE: a)
BBIJICJIAECTCSL WIIM TIOTJIOLIAETCS SHEpPrus B XOJAE peakuuu; 0) NpUUMHY HalWJAEHHOTO M3MEHEHUS
sHTponuu. Paccunraiite Temneparypy Hadasaa peakLuu.

2. BolpaszuTe uepe3 KOHLUEHTpALMKU PEareHTOB KOHCTaHThl PAaBHOBECHUS CIICAYIOIIUX PeaKIui
Nory + 3 Hary = 2 NH3p, AH = -92,2 xJx. YkaxuTe HamnpapieHHE CMEIIEHHS XMMHUYECKOTO
pPaBHOBECHsI 3TUX PEaKLUi: a) NpU MOHMKEHUH TeMIIepaTyphl, €ClIM JaBJIeHUE MOCTOSHHO; 0) Ipu
MOBBILICHUH JIaBJICHUS, €CIIM TEMIIEpaTypa MOCTOSHHA.

3. CKONbKO MWIIMIUTPOB 96%-HOr0 pacTBOpa CEpHON KUCIOTHI C IJIOTHOCTBHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 i1 0,25M pactsopa?

4. Kakwe w3 cnenyromux coneit noasepratorcs rupponusy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJIEKYJISIPHBIC YpPaBHEHUsI THUAPOJIM3a COOTBETCTBYIOIIMX cojei. Kakoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX CoJei?

5. 3omb THApOKCUIA MarHus noiydeH mytem cmenmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsii 4acTHUI] MOJTYYEHHOIO 30/ W HalMIIUTE
(bopmyTy €ero MUIIEIUIBL.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CHIIy U ONPEIEINTE HAlpPaBICHUE CaMOIPOU3BOJIEHOTO
MPOTEKaHUs pEeakUUu TMpU CTAHJAPTHBIX YCIOBUSAX, HCIONb3ySd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX oTeHInanos HJ + H;PO, — J, + H3PO3 + H,0.

7. TlpuBeauTe cXeMbl 3JEKTPOJHBIX MPOLECCOB M MOJEKYJSpPHbIE YpaBHEHUS peakLui,
NPOTEKAIOIIMX TPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQXXHOM Bozayxe. Omnpenenure yObUIb Macchl aHOAa MPU KOPPO3UU B Kuciou cpene 3a 20 MuH,
€CIIi CKOPOCTh Kopposuu coctaBmia 0,01 r/4.

8. CocTaBbTe NEKTPOHHO-MOHHBIE YPABHEHHMsI 3JICKTPOJHBIX MPOIIECCOB (aHOA UHEPTHBIN) U




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

MOJIEKYJISIPHOE YpaBHEHHE PEaKIuu, MPOUCXOAAIIeH npu anekTpoiuse pactBopa CoSOy,
Beruucnute pakTryeckoe KOJIMYECTBO METalIa, MOJyYeHHOTO Ha KaTo/Ie PH JIEKTPOIIN3e
Co(NO3),, eciu 37eKTpOIIH3 MPOBOAMIM B TedeHuH 1 4. Beixoa Metaia mo Toky coctaBui 85%.
YkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0/Ia METaJIJIa 110 CPABHEHUIO C PACUETHBIM.




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

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOIIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 0OYUYAIOIIMMUCS 3HAHUHM, U TPAKTHYECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
IK3aMEHa.

DK3aMeH 10 JaHHOW TUCIUIUIMHE MPOBOAMUTCA B YCTHOM (hopMe MO SK3aMEHAI[MOHHBIM
OuneraM, KaXAblii U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHUX BOMPOCA U OJHO MPAKTUYECKOE
3aJlaHueE.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA:

— Ha OUEHKY «OTJHYHO» (5 OamnoB) — oOydarolmuiicss JEMOHCTPUPYET BBICOKHM YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOE U TIIIyOOKOe 3HaHue
yueOHOro Martepuana, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO OIEpUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUX MTOBBIIICHHOHN CI0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics IEMOHCTPUPYET CpEeIHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOMYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPyIHEHUS TMpPU aHAIUTUYECKUX OIepalusx,
nepeHoce 3HaHUK M YMEHUN Ha HOBBIE, HECTaHJAPTHBIC CUTYallH.

— Ha OLIGHKY «YyJI0BJIETBOPHUTEJIBLHO» (3 6amia) — o0ydyarouiuiicss JEMOHCTPUPYET MOPOTOBBIi
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIUI: B X0/I€ KOHTPOJILHBIX MEPOIPHUATHI JOITYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBHE OTHENbHBIX 3HAHUM, YMEHUMH, HABBIKOB, OOy4aroIIUNCs
UCTIBITHIBACT 3HAYUTENBHBIC 3aTPYJHECHUS TPU ONIEPHPOBAHUN 3HAHUSMH M YMEHUSIMH TPU HX
MEPEeHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLIEHKY «HEeY/J0BJIeTBOPUTEJIbHO» (2 0ayuia) — oOydarolmuiics JeMOHCTPUPYET 3HAHUS HE
6onee 20% TEOpEeTHUECKOTO MaTepuana, AOMYCKAeT CYIIECTBEHHbIE OLIMOKH, HE MOXEeT
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIO0BJIeTBOPHUTeIbHO» (1 Oamn) — oOydarouuiics He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOW3BEICHHS W OOBACHEHHWs WHPOpPMAIWU, HE MOXET II0Ka3aTh
UHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUS MPOCTHIX 3a/1ay.



