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1 Ilesin ocBOCHMSI IMCUMILIUHBI (MOIYJISA)

[{enssMu OCBOEHUS TUCITUTTUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHWMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIKCHIBAIOIINE CBOMCTBA XMMHWYECKUX COCIMHEHHUI; pPAa3BUTHUE HAaBBIKOB
CaMOCTOATEIILHON Pa0b0ThI, HEOOXOAUMBIX IS IPUMEHECHHS XUMHUYECKUX 3HAHUH TIPU U3YYCHUH
CIIELIMAIBHBIX JUCUUIUIMH U JAIbHEUIIECH TPAKTHYECKOM eI TEIbHOCTH.

2 MecTo qUCHMIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI POorpaMmbl

JucuunnrHa XuMus BXOOUT B 0a30BYIO 4acTh y4yeOHOro IulaHa oOpa3oBaTeNbHOM
IIPOrPaMMBlI.

JUis  u3ydyeHus  JUCHMIUIMHBI ~ HEOOXOOuMbl  3HaHUS  (YMEHMs,  BJIAQJICHUSA),
c(OpMHPOBAHHBIE B PE3YJIbTATE U3YUCHHSI JUCIUTUTNH/ TPAKTUK:

"Xumus" B 00beMe porpaMmsl cpeHel o011e00pa30BaTeaIbHON IKOIbI

3HaHus (YMEHHUs, BIaJEHUs), NOJyYEHHbIE NTPU U3YYEHUU JAHHOM TUCLHUIUIMHBI OyayT
HEOOXOAUMBI 1715l U3YUCHHST AUCHUTUINH/TIPAKTHK:

Okonorus

be3zonacHOCTb KU3HEAEATEIbHOCTH

3 Komnerenuun ody4arounierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILINHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJIbTAThl 00yUeHHu s

B pesynbrare ocBOEHMsSI AUCHUIUIMHBI (MOAyJs) «XHUMHsS» OOydaroIUHCSA OJIKEH
o0y1azaTh CIeAYIOIUMU KOMIETEH UMM

CTpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00y4eHUs
DJIEMEHT
KOMIIETEHIIUU

OIIK-3  roTOBHOCTbHIO IPUMEHATH (PYHIAMEHTAJIbHBIE MaTEMAaTHUECKUE,
€CTECTBEHHOHAYYHbIEC U OOILEMH)KEHEpHbIE 3HAHUSI B TPO(GECCUOHATILHON AEATEIbHOCTU

3HaTh - OCHOBHBIC XUMHWYCCKUC 3aKOHbI 1 3aKOHOMCPHOCTHU ITPOTCKAHUAA,
- MCTOJbI XUMHUYCCKOI'O aHaJIn3a BEIICCTB U 00BEKTOB Oprn(anmeﬁ Cpeabl

YMmeTh - IPOBOJIUTH SKCIIEPUMEHTAIIbHBIE HCCIIeI0OBAaHUS B cepe
poQeCCHOHAIBHON JEATEIHHOCTH;

- YOPaBIAThH MPOIECCAMH, TPOTEKAIOIIUMHU B PA3TMYHBIX XUMUYECKUX
CUCTEMax

BJ'IaI[eTI) - IPAKTUYCCKUMHU HABBIKAMH TCOPECTUYCCKOTO U OKCIICPUMEHTAJIBHOT'O
UCCIIeIOBaHMs B 00J1aCTH XUMHUH;

- CIOCOOHOCTBIO OOBSCHATH PE3yIbTaThl UCCIAEAOBAHUN TPUMEHUTEIHHO K
cdepe npodeccroHaNIbHON 1eATeTbHOCTH.

OIIK-4  cnocoOHOCTBIO COYETATh TEOPUIO U MPAKTHKY ISl PEIICHUs] MH)KEHEPHBIX 3a/1a4

3HaThb - COBPEMECHHBIC HAMIPABJICHHSI PA3BUTHS HAYYHBIX TCOPHIA,
- METO/Ibl TEOPETUYECKOTO U IKCIIEPUMEHTAIILHOTO UCCIIEIOBAaHUS B
00J1aCTH XUMHUH

YMmeth - penaTh pacyeTHbIE 3a7ja4M IPUMEHHUTENIBHO K MaTepuaily MporpaMMel;
- IPOTHO3UPOBATH BO3MOKHOCTb ITPOTEKAHUSI CAMOIIPOU3BOJIBHBIX
IIPOLIECCOB B PA3JINYHBIX XUMUYECKUX CUCTEMAX;

- COYETaTh TEOPUIO U MPAKTUKY JUIS PELICHUs UHKEHEPHBIX 3a1a4




Bnanets

- HaBbIKaMU ITPUMCHCHU I OCHOBHBIX XUMHWYCCKNUX 3aKOHOB B
poeCCHOHATBLHOMN IeATEILHOCTH;

- IPAKTUYCCKHUMH HABBIKAMHU TEOPETHUECKOTO U IKCIIEPUMEHTAIBHOTO
UCCIICIOBaHMS B 00J1aCTH XUMHH




4. CTpyKTypa, 00b€éM U coepkaHne TUCHUIINHBI (MOLYJI5)
OO6mmast Tpy10€MKOCTh JUCIIUTUTMHBI COCTABIIACT 4 3a4eTHBIX eAnHUI] 144 akaj. 9acoB, B TOM YHCIIE:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:

— aynutopHas — 68 aka. 4acos;

— BHeayJUTOpHAas — 4 akaJi. 4acoB

— caMocTosTeNbHas padora — 36,3 akaJ1. 4acoB;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

d)opMa aTTCCTalluM - OK3aMCH

AynuropHas 3 s
o KOHTaKTHas pabora E = ®dopma TeKyIero
=
£ B aKaj. yacax g Bup KOHTPOJISI
Paznen/ Tema 3 (B axan ) == y P Kon
2 & © | camocTosiTeNnbHOM | ycmeBaeMOCTH H
JACITATUTAHBL 5 S ., | KommereHIHMH
3 g g paboTh POMEKYTOUHON
nmab. | mpakt. | 38
Tex. z'S aTTecTaluu
3aH. 3aH. | O &
1.
- opopmIIeHHE
oTdyera o
nabopaTopHOM
paborte; amura
- perieHne Ta00paTOpHO
1.1 Xumuueckas p patop OIIK-3, OIIK-
6 6/41 6 JIOMAIIHETO pabotsl. Jlomaninee
TEPMOIMHAMHUKA 4
3amanns No 1; 3aganue Ne 1.
- camocrosiTesbHOe|  TecTupoBaHue.
H3yUYeHHEe y4eOHOU
U Hay4yHOU
JUTEPATyPhI
1
- opopmIIeHHE
oTdYera o
nabopaTopHO
paborte; amura
- perieHne 7Ta00paTOpHOI
P parop OIIK-3, OTIK-
1.2 Xumuueckast KHHETHKa 4 4 6 JIOMAIIHETO pabotsl. JlomaiHee 4
3aganus Ne 2; 3aganue Ne 2.
- camocrosiTesbHoe|  TecTupoBaHue.
H3yuYeHHEe y4eOHOU
U Hay4yHOU
JUTEPATyPhI




- oopmiIeHHE

oT4era o
nabopaTtopHoi
pabore; Samura
- peleHue nabopatopHoOn
1.3 PactBOpHI 8 8/41 3 JIOMAIIHETO pabotsl. lomalHee OHK-:Z OTIK-
3amanus No 3; 3amanne Ne 3.
- camocrosTespHOe|  TecTupoBaHue.
H3yueHHe yueOHOu
Y Hay4HOU
JIUTEPaTypPhIL.
- oopmIIeHHE
oT4era o
nabopaTopHO 3amura
1.4 TucriepcHbIE CHCTEMBI 4 4 6 padore; AabopatopHoi OTIK-3, OTIK-
- CaMOCTOSTEIIbHOE paboThI. 4
n3ydenue yuebHoit | TectupoBanue.
Y HAyIHOH
JIUTEPaTyphI.
- opopmIIeHHE
oTdyera o
nabopaTopHO
paborte; amura
15 OKHUCITUTEIBHO- - peleHue nabopatopHoOn OIIK-3, OIIK-
BOCCTAHOBUTEIILHBIE 4 421 6 JIOMAILIHETO pabotsl. JlomaiHee 4
TIPOIIECCHI 3aganus Ne 4; 3aganue Ne 4,
- camocrosiTesbHOe|  TecTupoBaHue.
H3yueHHe yueOHOU
U Hay4HOI
JIATEPaTypHL.
- opopmIIeHHE
oT4era o
nabopaTopHO
paborte; amura
- perieHne 7Ta00paTOpHOI
1.6 OMeKTPOXHMAIECKHE 8 8/41 9,3 JIOMAILHETO pabotsl. JlomamiHee OIIK-3, OIIK-
CHCTEMBI 4
3amadus Ne 5; 3aganue Ne 5.
- camocrositesibHoe |  TectupoBanue.
u3ydyeHue yueOHoi
W1 Hay4HOU
JIUTEPaATypPHI.
Hroro no pazaeny 34 |34/141 36,3
Hroro 3a cemectp 34 |34/141 36,3 SK3aMeH
Hroro no aucruriainae 34 |34/14U 36,3 JK3aMEH OIIK-3,0IIK- 4




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

B mpomecce mnpemonaBaHUS IUCHUIUIMHBIL «XUMHS TMPUMEHSETCS TPaJAUIMOHHAS
MH(OPMALIMOHHO-KOMMYHHKAIIMOHHAs! 00pa30BaTeIbHbIE TEXHOJIOTHH.

Jlexuu mpoXoaAT KaK B UH(OPMAIIMOHHOHN (opMe, TAe UMEET MECTO MOCIIEI0BATEIbHOE
U3JIOKEHHE MaTepuana B AUCHMIUIMHAPHOM JIOTHKE, OCYLIECTBISEMOE IPEUMYILECTBEHHO
BepOaTbHBIMU CPEICTBAMH, TaK U B (popMe JeKIuii-Oece bl TN AUAajora ¢ ayAUTOPHEH, JTCKITUH
C NMPUMEHEHHEM 3JIEMEHTOB «MO3TOBOIl aTakuy», JEKUUN-KOHCYIbTALUN, TJe TEOPEeTUUECKHI
MaTepHuall 3apaHee BbIIACTCS CTYIEHTaM JUIsl CAMOCTOSITEIBHOTO W3YUYEHHs, JUIS TOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKKUM 00pa3oM, JIEKIIHS TPOXOIUT IO TUILY BOIIPOCKI-OTBETHI-AUCKYCCHUSI.

[ToMuMO 3TOTO B JIEKIIUU MOTYT HCIOJIB30BATHCS DJIEMEHTHI MIPOOIEMHOTO H3JI0KEHUSI.
Ocoboe MecTo B mpolecce NpernoAaBaHUs TUCHHUIUIMHBL «XHUMHS» 3aHUMAIOT JIEKIHUU C
UCTOJIB30BAHUEM JEMOHCTPAIIMOHHOTO XHMHYECKOTO SKCIIEPUMEHTa, KOTOPBIA IT03BOJISAET
HauboJjiee MOJHO peajn30BaThb METOJ MPOOJIEMHOro oOyueHHUs 4epe3 MOCTaHOBKY MpoOiieM C
MIOMOLIBIO JIEMOHCTPALMH SIBJICHUM, PEAKIIUI WIIH ITPOLECCOB.

Jns peanuzanuu nHGOPMAIMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIbHON TEXHOJIOTUU
MIPOBOJIATCS JICKIIMHM-BU3YAU3AI[MH, B XOJI¢ KOTOPBIX M3JIOKEHHE TEOPETUUYECKOTO MaTepualia
COIIPOBOXKIAETCS MPE3CHTAIUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIsieTcsl B XoJie J1a0opaTopHbIX paboT, B X0/€ KOTOPBIX
yueOHas paboTa HpPOBOAUTCA C peajlbHbIMU XMMHUYECKMMHU BemlecTBamu. Ha maGopaTopHBIX
paboTax BBITIOJTHSIOTCS TPYIIOBBIC WIM WHAWBHIYAIBHBIC 3a/IaHUs TI0 IPOHAeHHON Teme. [lpu
MIPOBEJICHUH J1a00paTOPHBIX 3aHSATHHA HCIONB3YEeTCd METOJ] KOHTEKCTHOTO OOYYEeHHsI, KOTOPBIH
MO3BOJISICT YCBOUTH MAaTEpHall ITyTeM BBISBICHHS CBS3CH MEXITy KOHKPETHBIM 3HAHHUEM W €ro
npuMmenenueM. Kpome Toro, ueiecooOpa3HO HCHOJIB30BaTh TEXHOJOTHIO KOJUIEKTUBHOTO
B3aMMOOOyYeHHUs1 (TMapHyro paboTy) TpexX BHUIOB: CTaTHYECKas Mapa, JWHAMHYECKas Iapa,
BapHalliOHHAsl Tapa; COBMeEMIas ee C TEXHOJOTHeW MOIyIbHOro o00ydeHus. BpImoaHuB
AKCIIEPUMEHT, OOydJaromuecs (QOpPMYIHPYIOT OOOOIICHHBIE BBIBOJBI II0 CEPHH OIBITOB,
UCIIOJIB3YS IPUEMbI AaHATIOTUU U CPABHEHUSI.

CamocTrosTenbHas padboTa o0ydarolMXcsi BKJIIOYaeT B ceOs camble Pa3HOOOpas3HbIe
(dbopMbI yueOHOU AEATEeTbHOCTU: BBIMOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplIeHUE OGOPMIICHHS
71a00paTOPHBIX pabOT, MOATOTOBKA K NMPAKTHKYyMY, M3yYeHHE OCHOBHOTO W JIOTIOJIHUTEILHOTO
MaTepuaiga Mo y4dyeOHMKaM U mocoOusM, YTeHHEe U MpopaboTKa HaydyHOH JHUTepaTyphsl B
OoubnmoTeke, HarrMcanue pedepaToB U KypCOBBIX padOT, MOATOTOBKA K KOJUIOKBUYMaM, 3a4eTam,
UTOroBOM arrecranuu.CamocTosTeNbHas paboTa o0ydaronmxcs JA0KHA ObITH HampaBlieHa Ha
3aKpeIUIeHUs] TEOPETUIECKOTO MaTepraa, U3JI0KEHHOTO TpenoaBareyieM, Ha IpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITENIbHOE H3yYeHHE, Ha TOJATOTOBKY K JaOOPAaTOPHBIM 3aHSATHUSM,
BBITTOJIHEHHUE JIOMAITHHUX 33JaHUI U TIOJTOTOBKY K PYOEKHOMY U 3aKIIFOUYUTEIHHOMY KOHTPOJTIO.
[Tpu npoBeaeHnH pyOeKHOTO U 3aKIIFOUUTEIBHOTO KOHTPOJISI OCHOBHBIMH 337a4aMu, CTOSITUMHU
nepes; TpenojaBareyeM, SBISIOTCS: BBISIBICHHE CTENEHH NPaBHIBHOCTH, 00BbeMa, TITyOWHBI
3HAHWUW, YMEHUH, HaBBIKOB, MOJTYYEHHBIX MIPU U3YUYEHUHU Kypca HAPSAY C BBISBICHHEM CTEIEHU
CaMOCTOSITEITbHOCTH B IPUMCHCHHUH TIOJTyICHHBIX 3HAHUN, YMCHHUI U HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJISIIOT HKCIIEPUMEHTUPOBATH C HOBBIMHU
dbopmamu koHTpOJs. OOydaronuMes MpeAsiaraloTcsl TeCThl M 3a/1a4d B AJIEKTPOHHOM BHJIE, C
aBTOMATHU3HPOBAHHOW CHUCTEMOW MpPOBEpKU. B oTnuyme OT OOBIYHOTO TECTHPOBAHHS TaKOM
CTIIOCO0 KOHTPOJISI TO3BOJISIET CTYJIEHTaM B JIF000€ BpeMsl MPOWTH TECT, MPOAHAIU3HPOBATH
OILTMOKY U MIPONTH TECT BTOPUYHO.

6 YuedHO-MeTOANUYECKOE 00ecTeueHe CAMOCTOSATEIbHOM PadoThl 00yYalOIMXCS
[Ipencraieno B npuiioxkeHuu 1.



7 OueHoYHbIE CPEeACTBA A/ NPOBEACHHUS MPOMEKYTOYHOM ATTeCTAIUHN
[TpencraBieHbl B IPHIIOKEHUH 2.

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

a) OcHoBHas JIUTEpaTypa:

1. OcuoBbl xumuu: yueonuk / B.I'. Banos, O.H. I'ea. - M.: KYPC: HULl 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 snekrpon. onr. guck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 14.10.2019). - MakpooObeKT. - TeKCT : 3JeKTpOHHBII. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) JlomostHuTEIbHAS JIUTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensinuk, O. P. Mymiuna, O. A. Munrypuna
; 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. [lucnepcusie cuctemsi : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuii roc. rexunueckuii yu-T um. I'. 1. Hocoa. - Marauroropck : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o3kpa"a. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus noctynssl Takke Ha CD-ROM.

3. Komsana, JI. I'. OKucCIMTENbHO-BOCCTAHOBUTENbHBIE peakuud. OCHOBBI DJIEKTPOXUMHUH '
yuebnoe nmocobue / JI. T'. Konsina, 3. P. Mymiuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ui.,
TaoJI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad’7name 1147 .pdf&show=dcatalogues/1/1121163/1
147 .pdf&view=true (mara oOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIHA. -
NMeercs neyaTHblN aHAJIOT.

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

5. Koposun, H.B. OOmast xumus: yued. A TEXHMUYECKMX HampaB. U cren. By3oB /H.B.
KopoBun —9-¢ u3zg., nmepepad.- M.: Beicmr. mik., 2007.- 557 ¢.: nin. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEACTBEHHBIMN.



6. Kparkuii cripaBoyHHK (u3MKo-xumudeckux BenuuuH / coct.. H. M. Bapon, A. M.
[Tonomapesa, A. A. Pasnensb, 3. H. Tumodeea; nox pen. A. A. Pasnens, A. M. [TonomapeBoii. -
10-e u3n., ucnp. u goim. - CII6. : UBan ®emopos, 2003. - 238 c. : win. - ISBN 5-8194-0071-2. -
TekcT: HemocpeACTBEHHBIM.

7. V3BecTrst BBICIINX YYeOHBIX 3aBEICHUNA. XUMUS U XUMHYECKas TEXHOJOTHUS: HAyJHO-
texHuueckuit xypHaia — ISSN 0579-2991.

B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IIPOLIECCOB: METOJNYECKUE YKA3aHUS K
1a00paTOpHBIM paboTaM IO AUCLHUILIMHE «XUMHA» Ul O00y4arolUXcs BCeX HaIlpaBICHUH
NOJrOTOBKM W  CHeUuajdbHOCTEH 1nHeBHOW (opmbl o0yuenus / O.A. Mumiypuna;
Maruutoropckuii roc. rTexunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — Tekct : HemOCpeACTBEHHBIH.

2. Komsma, JI.I. Xwumudeckas TepMOAWHAMHUKA: METOJWYECKUE YKa3aHHUSA IS
CaMOCTOSITENIbHOM paboThl MO JUCUUIUIMHE «XUMHUS» I 00ydarolUMXCsl BCEX HalpaBICHUM
HOATOTOBKH U crenuanbHocTeil Beex (opm oOyuenus / JL.I'. Konsaa; Marauroropcekuii roc.
texandeckuid yH-T uM. ['. Y. HocoBa. — Marautoropck : MI'TY um. I'. UI. Hocoga, 2020. — 18 c. —
TeKCT : HeImoCpeACTBEHHBIN.

3. Komsma, JLI. CkopocTh XHMHYECKHUX pEaKIHA W XHUMHUYCCKOEC pPaBHOBECHE:
Meroauyeckre ykazaHus K Ja0OpaTOpHBIM paboTaM 10 JUCHUIUIMHE <« XUMHS» AJs
00y4aroIIMXCcs BCeX HAMpaBJICHUI MOATOTOBKH M ClielHaibHOCTeH Beex (opm oOyuenus / JLI.
Konspa, E.B. Tapactok; Maruuroropckuii roc. texHuuyeckuit yH-T um. I'. WM. Hocopa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2020. —8 c. — Tekct : HemocpeAcTBEHHBIH.

4. PognonoBa, H.M. Xumnuueckass kuHeTHKa. XMMHUYECKOE PAaBHOBECHE: METOJINYECKUE
YKa3aHUs JUIsl CaMOCTOATEIbHOW pabOThl MO JUCHUILUIMHE «XUMHUS» 1Js 00ydaroluxcsl BCEX
HaIpaBJICHUH TOATOTOBKH M clienuainbHocTed Beex (opm obOyuenus / H.. Poauonosa, A.Il.
ITonomapeB; Maruuroropckuii roc. TexHudeckuii yH-T uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TeKcT : HemocpeACTBEHHBIN.

5. Uympoga, JI.B. PactBopsl: MeTomuueckast pa3paboTka K jJabopaTopHbIM paboTaM Io
JUCLUIUIMHE «XUMHs» A7 00y4aroluxcs BCeX HalpaBIeHUH MOJATOTOBKU U CIHELUAIbHOCTEH
Bcex opm ob6yuenus / JI.B. Uynposa, T.M. Kynukosa; MarHUTOropckuii roc. TeXHUYECKUN YH-T
um. I'. Y. HocoBa. — Maruutoropck : MI'TY um. I'. . Hocosa, 2020. — 41 c. — Teker :
HEINOCPEICTBEHHBIN.

6. Uynposa, JI.B. PacTBopsl: MeToMuecKas pa3paboTKa K CaMOCTOATENbHOM paboTe 1o
TUCHUIUIMHE «XUMHS» Uid  00ydJaroIIMXCcs IO BCEM HalpaBiICHUSM MOJITOTOBKU U
crienuanbHoOCTAM Beex (opm oOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumypusa;
MarnuTtoropckuii roc. tTexundeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HemocpeaACTBEHHBIH.

7. Konsima, JI.I'. KomnoumHbie pacTBOPBI: METOAMYECKHE YKa3aHUS K JabopaTOpHOM
paboTe 1Mo JUCHUIUIMHE «XUMHS» U1 00YyJarolUXcs MO BCEM HANpPaBICHUSM MOATOTOBKU U
crieranbHOCTIM BeeX (opm oOyuenus / JL.T'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndyeckui yH-T um. I'. M. HocoBa. — MarauTtoropck : MI'TY um. I'. 1. HocoBa, 2017. -9 c. —
Tekcr : HemocpeACTBEHHBIM.

8. Konsima, JI.I'. OkuciauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM: METOJUUECKUE YKa3aHUs
K JIa0OpaTOpHOM paboTe MO MUCHHUIUINHE «XUMHUS» ISl OOYYarOIIMXCS BCEX HAIPaBICHHUI
MOJATrOTOBKH W crenuaibHocTeil Bcex ¢(opm oOyuennss / JLI. Komsma, E.B. Tapaciok;
MarnuTtoropckuii roc. Texandeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.
Hocoga, 2020. — 10 c. — Tekct : HemocpeaCTBEHHBIH.

9. Komsma, JI.I'. OkucIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH W AJIEKTPOXHUMUYECKHE
MPOIIECChl: METOAMYECKas pa3pabdoTKa K caMOCTOSTEIbHON padoTe Al 00ydyaromuxcs o 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'. M. Hocosa, 2017. — 41 c. — TekcT : HEMOCPEACTBEHHBIH.

10. Mumypuna, O.A. DJIEKTPOXUMHUYECKHE TMPOLECCHl: METOIMWYECKHEe YKa3aHusi K
nabopaTopHoil paboTe MO JUCHMIUIMHE «XUMHA» [UId OOYy4arolUXcs MO BCEM HaIPaBICHUIM
NOJrOTOBKM M CIEUUaIbHOCTAM Bcex (opm obOyuenus / O.A. Mwumypuna, H.U. PomuoHoBa;
Maruutoropckuii roc. Texuuueckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. H.
Hocoga, 2017. — 13 ¢. — TekcT : HemoCpeACTBEHHBIH.

r) [IporpammHoe odecnieuenne u UHTEpHET-pecypcehi:

IIporpammHoe o6ecnneuenne

HanmenoBanune .
0o Ne noroBopa CpoK JIeHCTBUS JTUIICH3UU

MS Windows 7
Professional(ums  |1-1227-18 or 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (mus  |1-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)
MS Office 2007 |, 135 1 17.09.2007 Gecepouro
Professional
FAR Manager CBOOOIHO pacIpoCTpaHIeMOe 0OECCPOUHO

IIpodeccnonanbubie 0a3bl JaHHBIX U HHPOPMALMOHHBbIE CTIPABOYHbIE CHCTEMbI
HasBanue kypca CchblIka

OnekTpoHHas 0a3a TepUOAMYECKUX W3naHui East
View Information Services, OO0 «IBUC»
Haunonanehas WH(POPMAITMOHHO-aHATUTHICCKAs
cucrema —  Poccuiicknii  mngekc  mayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PHI)
[TouckoBast cuctema Axanemus Google (Google
Scholar)
WNudopmannonHas cuctema - EnuHoe okHO AoCTyma K URL: http://window.edu.ru/
HHGOPMAIMOHHELIM pecypcaM
®denepanbHOE roCyJapCTBEHHOE 010 KETHOE
YUPEIKIACHUE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
HNPOMBIIICHHOW COOCTBEHHOCTH))
OnekTpoHHbIe pecypchl 6ubanoreku MI'TY um. I'.1.
Hocosa
Poccuiickas I'ocynapcrBenHas oubnmnorexa.
Katanoru

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecnedeHne TUCIUTLTHHBI (MOLYJIs1)

https://dlib.eastview.com/

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

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

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

MaTCpI/IaJILHO-TCXHI/I‘-ICCKOC obecrneucHue JAUCIMITIIIMHBI BKJIIFOYACT:



YueOHble ayTUTOpUM [Jsl TPOBEACHUS 3aHATUH JEeKIMOHHOro Ttumna. OcHalieHue:
MynbsTUMeANIHbBIE CPEeICTBA XPAaHEHUS, Iepeau U MPeCTaBlIeHUs HHPOPMAaIIHH.

Y4eOHblE ayIuUTOpHHM JJIsi TPOBEIACHHUSA JIAOOPATOPHBIX 3aHATHH, TPYNIOBBIX U
WHIUBUAYAIbHBIX KOHCYJbTAIlMil, TEKYIIEro KOHTPOJS © MPOMEKYTOYHOM aTTECTAIIUU.
Ocnamenue: OOopynoBaHue JUIsl BBIMOJTHEHHS JIAOOPATOPHBIX pabOT, XMMHUYECKas IMOCYIa,
peakTuBbl, Harnsanbie MaTepuanbl: TaOIUIIbI, CXEMBb, [IJIaKaThI.

[TomemeHust st CaMOCTOSTENILHOM paboThl oOyuaronuxcs. OcHamenue: [lepconanbHbie
kommbioTepsl ¢ makerom MS Office, Bbixogom B MHTEpHET M C JOCTYIOM B 3JIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

[Tomemenust s XpaHeHUs H  NPODUIAKTUYECKOTO OOCIYXHBaHHS y4eOHOTrO
obopynoBanus. Ocnamenue: Cremnaxu, ceddbl UIE XpaHeHUs ydeOHOTO 00OpyIOBaHUS.
WucTpyMeHTHI 17151 peMOHTa 1ab0paTopHOTro 000pYAOBaHHUS.



MPUJIOKXEHME 1
6. YueOHO-MeTOAUYeCKOe o0eclieueHrne CaMOCTOSTEeIbHOI PadoThI 00y4al0IMXCs

CamocrosiTenbHast pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMsl JaOOpPATOPHBIX 3aHATHM, TaK M HA IJIAHOBBIX KOHCYJbTAlUAX, U Ha
BHEAYIUTOPHYIO, MPOUCXOMAAIIYI0 BO BpeMsl MOATOTOBKU CTYIACHTAMHU OTYETOB IO JIaOOpaTOPHBIM
3aHSATHUSIM U BBITIOJIHEHUSI IOMAITHUX 3aaHUi.

AynutopHas caMoCTOsiTelbHass paboTa OOydYaroIIMXCs IPEANoyiaraeT MPOXO0XKJIECHUE
TECTUPOBAHUSA MO KAXKJAOMY Pa3zeily TUCHUILTUHBL. TeCThl BKIIOUYAIOT TEOPETUUECKUE U TIPAKTUUECKUE
3a/laHusl, OTBETHl HAa KOTOpble TPEOYIOT TNyOOKOro MOHMMAaHHSA H3YYEHHOrO MaTepuaina. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXKIOMY BOIPOCY Mpelsaraercsi YeThlpe BapHUaHTa OTBETOB, Cpelu
KOTOPBIX OJUH WJIM HECKOJBKO NpaBWIbHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISACTCS ITyTEM
COIIOCTABJICHHUS IMOJIYYEHHBIX PE3yJIbTAaTOB 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 TEPMOAMHAMUKAY: MIEPBBIC MIECTh 3aJaHUN OLICHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aiI, a BOCBMOE, IEBITOE U IECIATOE 3aJaHusa — B 2 Oayia.

Teer Ne 1

=

IIpu paccMOTpEHUU XUMHUECKON PEeaKLUU cucmema O3HAYaer:

a) HUCXOIHbIE pEareHThl

0) NPOAYKTHI XUMUYECKOU PEAKIUI

B) PEaKLMOHHBIN COCY]

I') MCXOJHBIC peareHThl U MPOAYKTHI peaKIIu1

2. Tlepsbrlit 3aK0H (TIEpBOE HAYAIIO) TEPMOJIMHAMHUKHI MAaTEMAaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K= Aexp (- Ea/ RT)
6) K=R/Nj r) AU= Q-W

3. B sk30TepMuueckoil peaxium:
a) SHTAJIBINS PEaKIIMOHHOM cucTeMbl noBbimaercs (AH > 0)
0) TemoBoit A3 dekT peakiuu otprunarencH (Q< 0)
B) DHTAJIIIUS PEAKIIMOHHOM cucTemMbl yMeHblaeTcs (AH< 0)
I') AaBJICHUE PEAKIIMOHHOMN CUCTEMBbI ITOBBIIIAETCS

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

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakue u3 npuBeICHHBIX PEaKIUi SBISIOTCS SHIOTCPMHUUECKUMHE?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K][/M0I1b
0) H,+4/2 0,=H,0, AH = -242 K]I»/Mo1b
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 u3 HammcaHHBIX HIDKE PEaKIMid OTBEYaeT TeIuioTe oOpa3oBaHUs Okcuaa azora ( || ) B
CTaHJApPTHBIX YCIOBUAX?

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

6) N+ 1/20,=NO r) NHs+ 520, =2NO +3 H;0
7. Tlpu BocctanoBienun 16T okcuma meau( || ) mo peakuus :

CuO () *+ C (rpagum) = CU () + CO (), mornotuiioch 22 kJIk TEMIOTHI.

DHranemus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:



a) 110 B)220,5

6) -200,5 r)735
8. Husa peakmmu  NIiO ) + C (pagur) = Ni g + CO (. Ompenenure BO3MOXKHOE HalpaBlICHUE
CaMOIIPOU3BOJILHOTO TEUEHUS PEAaKLIMU IPU CTAaHAAPTHBIX YCIOBUAX U IpHU TeMiieparype 627°C.

BemtectBo AH®95 (KIx/MO1B) S%9s (Jx/Momb*K)
NiO -239,7 38
C (rpacpur) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBeTe ykaxute 3HaueHus dHeprum [ mOOcCa mMpu CTaHIAPTHBIX YCIOBUSX, MIPH TEMIIEPAType
627°C u TemnepaTypy Hauyaja peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTPONUS PU PA3TI0KEHUN KapOoHaTa KaJbIHs?
a) yBEJIMYUBACTCS B) HE YMEHbIIIAETCs
0) yMeHbIIIaeTCst I') HE 3HaI0
10. Maunas peakiusi: 2KClOs (tg) —2KCl (15)+30; (), AH<O MoxkeT caMOnpon3BOIbHO IPOTEKATh
a) B MPSIMOM HaIpaBJIeHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Ttectax mo teme «XuMMHUecKas KHHETHKa». IEPBOE, BTOPOE, TPEThE, YETBEPTOE M IISTOC
3amanusa oneHuBarorca B 0,5 Oaiuia; mrecroe, ceAbMO€E, BOCBMOE, OEBITOE M IecATOE — B 1 Oami, a
OJMHHAJIAaTOE — B 2,5 Oainia.

Teer Ne 1

1. Paznen XuMuu, U3y4aromui CKOPOCTH U MEXaHU3Mbl XMMUUYECKHX PEaKIUil, Ha3bIBAETCS
a) XUMHAYecKast TEPMOIMHAMHKA
0) TEpPMOXUMHS
B) XUMHUYECKasi KHHETHKA
2. CKOpOCTh XUMHUYECKOW Peakluu — 370 ...
a) BpeMs, 3a KOTOPOE MOJITHOCTBIO PACXOAYETCsl OJTHO U3 MCXOTHBIX BEIIECTB
0) M3MEHEeHNEe KOJTMYECTBA BEI[ECTBA PEareHTOB (WM MPOAYKTOB) PEAKIIUU B €IMHUIY BPEMEHH B
enuHuIEe o0bema
B) KOJIMUECTBO BEILIECTBA NMPOJYKTOB PEaKIMK K MOMEHTY OKOHYAaHUs PEAKLIUU
3. B kakux enuHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKOW peaKkinu?
a) MOIIb T ¢
0) Oe3pa3zmepHas BeIMYMHA
B) MOJIB”
4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XUMHUUECKUX PEaKIINi?
a) OT IPUPOJIBI PearupyroINX BEIIECTB
0) OT TeMnepaTypsl
B) OT 00beMa peakIIMOHHOTO coCcy/a
5. CocrosiHEe XMMHUYECKOTO PaBHOBECHS 0OPATUMBIX IPOIIECCOB KOIMUECTBEHHO XapaKTepU3yeTcs ...
a) paBHOBECHBIMH KOHIICHTPALUSAMH NPOYKTOB PEaKIHH
0) DHEpruei aKTHBHU3AIUN
B) KOHCTaHTOH paBHOBECHUS
6. Kak 3anucsiBaercs BoipaxkeHue it ckopocTu peakuun 4 NO ) + 6 HO =4 NH3 () +5 O, ()
a) V=K[NOJ*[H.0] 6) V=k[NH3][0,] B)V =k[NO]‘[H.0]°
7. Kak 3anmmiercst BeIpakeHHE s KOHCTAHTHI paBHOBecus peakiuu A + 2 B = C +D?



a) Kp = [C][D] / [A][B]
6) K» = [C][D] / [A][B]
B) Kp = [A][B] 7 [C][D]
8. KaKOﬁ OTpGSOK Ha ILI/IaI‘paMMe ITOKA3bIBACT 3HAYCHHUC TCIIJIOBOTI'O 3(1)(1)6KT21 peaKHI/II/I?
a) 1 E %

=/
/

XOJI pEaKINK

A

A

v

9. Yro MOXXHO CKa3aTh O peaKIiu, U300paKEHHON Ha TUarpaMme K Bompocy 8?

a) 9K30TepMHUUECKas peaKus

0) SHIOTEepMHUYECKAs PEaKIUs

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

a) IPU IOHWYKCHUH TeMIIepaTyphbl

0) IIpH MMOBBIMICHUU TEMITCPATYPhI

B) IIPH MTOBBIIICHUY JIABJICHUS
11. Jina peakuuu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOpOI TeMIepaType KOHCTaHTa PaBHOBECHs paBHA
0,8. PaBHOBeCHast KOHIIEHTpaIHs BOJOPoa paBHa 1,2 MoJib/l1. BEIUKCINTE UCXOIHYIO KOHIIEHTPAIHIO
BOJIOpO/IA.

a) 1,2

0) 3.5

B) 5,0

PacTBOpbI

B Tecrax mo Teme «PacTBOpBI»: MepBOe 3alaHHE OIlCHMBaeTcs B | Oaii; BTOpoe, TpeThe,
4eTBEPTOE, MATOE U MIECTOE 3aaHus - B 1,5 O6asia; ceapmMoe, BOCbMOE, IEBATOE U IECATOE — B

0,5 6anna.

Tect Nel

1. st ypaBHenus peakiuu Cu SO4 + KOH —... cokpalieHHOe MOHHOE YpaBHEHUE 3alMIIeTCs B BUJIE
1) 2K* + SO, = K,S04
2) Cu®* + S0, +2K* + 20H™ = Cu(OH)2d + K,S04
3) CuSO,+ 20H™ = Cu(OH)2{ + 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
11 2)2 3)11 4) 13

4. Ins momasnienust ruaponusa xiaopuaa xpoma (I1I) cnegyer
1) 1006aBUTH CONAHYIO KHCIOTY
2) 100aBUTH IIEI0Yb
3) pa30aBUTH PACTBOP BOJOM
4) TOBBICHTBH TEMIIEPATYPY
5. B pas3baBieHHOM pacTBOpe, MPUTOTOBJIEHHBIM U3 TUAPOCYIb(daTa KajlbLUs U BOJBI, CyMMa



K02(pPUIMEHTOB B ypaBHEHUN HEOOPATUMOM JTUCCOIMAIIMHA PACTBOPEHHOTO BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcanara cepebpa pasHa 3,27-107° 1/ 100r H,O. Omnpenenute MpoM3BeIcHIE
pactBopumoct AgyC,04
1)510"*  2)1,16:10° 3)10,7-10°° 4)2,31-10°°

7. MaccoBas 1071l paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILICHUE

1) Maccel BelecTBa K Macce BOJIbI

2) KOJMYECTBAa BEIECTBA K 00bEMY BOJIbI

3) Macchl BEIIECTBA K Macce pacTBOpa

4) KOJHMYECTBa BEIIECCTBA K 00bEMY pacTBOpa
8. K cnmaObIM 351eKTpoanTaM OTHOCUTCS ...

1) rEaPOKCH aMMOHHUSI

2) TUAPOKCH] KaJus

3) xJopuI Kaublus

4) MaprasioBas KUCJIOTa
9. U3BecTHO, 4TO BOJHBIC PACTBOPHI MHOTHX COJIEH MOTYT MMETh INEIOYHYIO WM KHCIYIO Cpefdy.
[IpuuuHOii 3TOTO SIBNISAETCS ...

1) osnexTponu3 coeit

2) IUCTIPOIOPIIHOHUPOBAHHUE CONEi

3) ruapaTHpOBaHHUE CONICH

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

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

B Tecrax mo Teme «JlucriepcHbIE CHCTEMBI». IIEPBOE, BTOPOE, TPEThE M YCTBEPTOE 3aJIaHUs
olLieHHBaroTca B 1 Oaiut; IIsIToe M 11ecToe 3aaHus - B 3 Oaja.

Tect Nel

1. Vkaxwure pa3Mepsl YaCTUI] KOJUIOUJIHBIX CHCTEM

1) wmenbe 1 HM

2)  O6ombme 100 M

3) ot 1M g0 100 uM
2. Kakue WOHBI CHOCOOHBI BBI3BATh KOATYISIMIO KOJUIOMIA, YACTHIBI KOTOPOTO HMEIOT
MIOJIOYKUTEIBLHBIN 3apsi?

1) KaTuOHBI

2)  aHUOHBI

3)  TOJIApHBIC MOJIEKYJT
3. JImst Kakoro AIIEKTPOJIMTA TOPOT KOAryJIsIIuU KOJUIOUIA C MOJIOKHUTENBHO 3apsDKSHHON YacTHIIeH
JOJDKEH OBITh HAMMEHBIITHM?

1)  xmopua Kanus

2) cynbdar Kanus

3) oprodocdar kanus
4.  Mumenna 3071 UMeeT CTPOEHHE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”
KaKOM AJIEKTPOJIMT UTPAET POJIb HOHHOTO CTadmiIm3aropa?

1)  xuopun xene3a (111)

2) Boja

3) TUAPOKCHU] KaJus
5. IIpu B3ammopeiictBum 20 mun 0,001H nutpara csunma (1) ¢ 10 mn 0,02H cynbdara xamus
oOpasyercsi 30ib cynab(ara cBunma (ll). K kakoMy smekTpomy AOMKHBI TEPEMENIaThCsl YaCTHIIBI
JHCTIEPCHOM (ha3bl pH IeKTpoIn3e?

1) HaxomaTcs B COCTOSHHU TUHAMHUYECKOTO PAaBHOBECHSI



2) K Karomy

3) kaHomy
6. B nBe ko061 HamuTO 1Mo 50 MIT 30715 TUAPOKCH A Keme3a. [[st Toro 4To0sl BBI3BaTh KOATYJISIIUIO
3011 ToTpedoBaioch 100aBUTh: B epByto — 5,3 M 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa ¢ocdara HaTpusi. Berancaute mopor KoaryJisiud Kaxaoro dJIEKTPOJIUTA.

OKHCINTENBbHO-BOCCTAHOBUTEIbHbBIE NMpouecChl
B Ttecrax mo teme «OKHCIUTEILHO-BOCCTAHOBUTEILHBIC IIpOLECChI»: MEPBOC, BTOPOEC, TPETHE,

4eTBEPTOE U IATOE 3aaaHus oleHuBaroTes B 0,5 Oamna; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a 1eBsToe — B 2,5 OajioB.

Tecr Ne 1
1. OxucauTeNnb — 3TO aTOM, MOJIEKYJla WJIM UOH, KOTOPBIH ...
1) YBEJIMUYUBAET CBOKO CTEIIEHb OKUCIICHHUS
2) MPUHUMAET HJICKTPOHBI
3) OTJAET CBOM DJIEKTPOHBI
2. [Ipouiecc BOCCTaHOBJIEHMSI UMEET MECTO B ClIydae, KOT/a ...
1) HEUTpaJIbHBIE ATOMBI IIPEBPAILAIOTCA B MTOJIOKUTEIbHO-3apsKEHHBIE HOHBI
2) MIOJIOKUTEIIBHBIN 3apsil HOHA YMEHBIIAETCS
3) OTpHULATEIIbHBIN 3aps]] MOHA YBEIUYUBACTCS
3. U3 npencraBieHHbIX HUXKE peakunil kK OBP nucnponopuiroHMpoBaHus NPUHAJIEHKHUT ...
1) S + 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBHUTEIISIM OTHOCSTCS ...
1)  Meraibl, BOAOPO, YIIEPOT
2)  aKTHBHBIC HEMETAJUIBI
3)  DyIEMEHTHI, HaXOIAIINECS B CPETHEH YaCTH TEPHOANIECKOM CHCTEMBI
5. CreneHn OKHMCTIEHHS KUCIOPOa a) B BOJIE U 0) B TIEPOKCH/IE BOAOPOAA COOTBETCTBEHHO PABHHI ...
1) a)-2;6)-2
2) a)—2;0)+2
3) a)-20-1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCIION cpesie, BOCCTaHABIUBAETCSA 1O ...
1)  karnona Mn?*
2)  wmanrasar-mona MnO,”
3)  oxkcuma maprania (1) MnO
7. B peakuuu, npotekaromieii mo cxeme Cr,Sz + KNO; > K,CrO4 + K;SO4 + NO okucienuto
MIOJIBEPTAIOTCS CIICTYIOIIUE YIIEMEHTHI ...
1) aszorucepa
2)  cepaH XpoMm
3)  XpoMm u a30T
8. Cymma k03¢ GHUIMEHTOB B PeaKIiy, TPUBEICHHON B Bonpoce Ne 7 paBHa ...

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

DJIeKTPOXMMHUYECKHE CHCTEMbI

B Ttecrax mo Teme ((BHCKTPOXI/IMI/I‘IGCKI/IG CUCTEMBD). TICPBOC, BTOPOC U IIATOC 3adaHUA
OIICHUBAIOTCs B 1 6aJ'IJ'I; TPETHEC U YCTBCPTOC 3aJaHUSA— B 1,5 6anna; meCTOoC U CEABbMOC — B 2 Gaa.

Tect Nel



1. DJIEKTPOAHBIN MOTEHIMAT ONPEACIISIOT 10 YPABHEHHUIO ...

1) Hepucra

2) Menneneesa-Kianeiipona

3) Bonbpumana

4) Appennyca
2. Paccunraiite DJIC ranbBanudeckoro sjiementa Mg|IMgSO,||CuSO4Cu mpu cranmapTHBIX
YCIIOBHUSX

1) —2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakue npoayKTbl 00pa3yroTcs Ha KaToze IPH JIEKTPOJIM3e pacTBOpa HUTpara cepedpa?

1) BOJOPOT

2) cepedpo

3) a30THas KUCJIOTa

4) KHCJIOPO/I
4, Ykaxure cymmy K03QGHUIIMEHTOB B ypaBHEHUH 3JICKTpon3a pactBopa Hutpata meau (1)

1) 12

2) 11

3) 10

4) 8
5. Kakass W3 TPUBCICHHBIX  OKUCIUTEIbHO-BOCCTAHOBHTEILHBIX  PEAKIUH  MPOTEKAeT
CaMOIIPOU3BOJIHHO B MPSIMOM HAIpaBICHUH?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 +Na —...

4) HCI+ Cu —...
6. Bbruricinre Maccy IMHKA, TOJYYEHHOTO TIPH 3JEKTposin3e Cyibdara IHHKA, KOTOPBIA
npoBoAwn B TeueHue 20 cek npu cuiie Toka 1A

1) 2,1:10*

2) 0,05

3) 0,013

4) 6,7-107
7. [IpuBenuTe CXEMBI DJJICKTPOJHBIX MPOIECCOB M MOJICKYJISIPHOE YpPAaBHCHHE PEaKIIHH,

NPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKON KOppo3uM TanbBaHomapel Zn|Mg B cepHOkucion cpene. B
OTBETE YKOKUTE CyMMY K03(D(PHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

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

Breayautopsas  camocrostenpHas  pabora  obywaommxes  OCYIICCTBIIACTCA B BHUAC HU3YUYCHUA JIMTCPATYPBI 110
COOTBCTCTBYIOIIEMY pas3acity C Hpopa60TKOI71 Marcpualia, 0(1)OpMJIeHI/I$I OTYETOB IIO Ha60paT0pHBIM
pa60TaM U BBIIIOJTHCHHUA JOMAIITHUX 3aﬂaHI/II>’I.

BapuaHThl TeMaTHYECKHX TOMAIIHUX 3aJaHHIl /UIsi BHEAYZUTOPHOM CaMOCTOSTEILHOI PadoThI
CTYAEHTOB 110 TEMaM

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

B nomarHem 3amaHuu 1o TeMe «XuMudeckas TepMOJUHAMUKay: TIepBast 3a/1ada OIICHUBAETCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oam.



3amaya Nel

Hus peakumn CHy ) + CO; (o = 2 CO ) + 2 Hy () ompenenure BO3MOKHOE HalpaBlICHHE
CaMOIIPOU3BOJILHOTO T€YEHHUS PEAKIMU MPHU CTAHJAPTHBIX YCIOBUAX U Mpu Temnepatype T = 927 oc,
ecliu TerIoBoi 3(h(eKT peakuu 10 3aJaHHON TeMIepaTypbl He H3MEHUTCS. YKaXKHUTE: ) BBIICIACTCS
WIM TOIJIOUIaeTCs SHEpPrus B XOJ€ peakuuu; O) MPUYMHY HANJACHHOTO H3MEHEHMSI JHTPOIHH.
PaccuuraiiTe TeMiiepaTypy Hadajia peaKkLuH.

3agaya Ne2

Beruncnure temnosoit 3¢ ekt peakuuu: CaCy o + 2 HyO(y = Ca(OH); () + CoH; (1), mONB3YsICh
CTaH/IaPTHBIMU TEIJIOTaMU 00pa30BaHUs pearupyromux BemecTB. CKOJIbKO TEIIOThl BBIACIUTCS WU
MOTJIOTUTCS TP oOpa3oBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMUYECKUM YPaBHEHUSIM paccuuTaiiTe TeraoBon 3GeKT peakiuu:
Hy ) + COz ) = CO () + H2 O(p). TepmoxuMuueckue ypaBHEHUS:

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

6) 2CO ) + 02 Sl 2 C02 () AH = '566,2 KI[)K

Jlomainnee 3aganue No 2
10 TeMe «XUMHYECKAsI KHHETHKA)»

B ngomarniHem 3ajaHuu 1Mo TeMe «XHMHYECKas KHHETHKay»: MepBas 3ajada oleHuBaercs B 1,5
Oama; Bropast — B 0,5 Gaia; TpeThs, 4eTBepTas u nsaras — B 1 6ayr.

3azmaya Nel
Peakuus nporekaer mo ypasHenuio: Oy ) ¥2 CO y = 2 CO; (. HauvanpHple KOHLIEHTpanuu

pearupyromux BemiectB paBHbL: [O2] = 1,2 mons/i, [COJ= 0,8 Monb/1. Bo ckombko pa3 M3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, kornga npopearupyer 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOI ¥ OOpaTHOW peaklvM, €CJIU YBEIIMUUTh JaBJICHUE B CUCTEME B JIBa pa3a?

3amaua Ne2

[Tpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEIIECTBA BCTYMAET B peakuuto 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYNHUT B PEAKIHIO NpU
temneparype 200 °C, ecim TEMIEPATYPHBIN KO3()PUIMEHT CKOPOCTH peakinu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS MPU ITOM CKOPOCTh peaKkuu?

3amaga Ne3

Haiinute HayanpHble KOHIIEHTPAIIUK UCXOAHBIX BEIIECTB M KOHCTAHTY PABHOBECHS PEAKIUU:
Fe (7 + H20 ) = FeO () + Ha (1), ecnim paBHOBECHBIE KOHLIEHTPALMU PEATUPYIOIUX BEIIECTB PABHBI:
[H20]=0,3momb/71, [Hz] = 0,4 Momnb/m.

3amaua Ned

Jsa peakuuonnoi cucremsl: CO y + HoO ) = COz (y + Hy (7 HadanbHblE KOHIIEHTPALUU
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mmons/n. OnpeieTuTe KOHIIEHTPAIIUUA BCEX BEUIECTB B MOMEHT
paBHOBECHSI, €CIIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3ajmaya NeS

BrIpa3ute uepe3 KOHLUEHTpAlMU PEareHTOB KOHCTAHTBI PABHOBECUS CIEAYIOIINX PEAKIIUA:

Nz(r) +3 Hz(r) =2 NH3(F), AH = -92,2 KI[)K;
COz(r) +C (= 2 CO(F), AH =+160,5 x/Ix;
CO(F) + Hzo(r) =CO» o T Hz(r), AH =-41,1 k]I x.

YKakuTe HanpaBlIeHUE CMEIICHUS XUMUYECKOTO PaBHOBECHUS ITUX PEAKIU: a) P TOHUKEHUH
TeMIIepaTyphl, €CIIU JaBJIEHWE IOCTOSSHHO;, O) TpH TOBBIIICHUH aBJICHHS, €CITH TeMmIepaTrypa
MOCTOSIHHA.

Jomamnee 3axanue Ne 3
no reme «PacrBopbn»

B nmomammem 3amanum mo Teme «PacTBOpel»: TepBas, BTOpas, TPEThS W TATas 3a7aqd
otieHuBaercs B 1 Oamn; yerBepTas u mectast — B 0,5 Oana.



3agava Nel

B xakom o6beMe BojbI cieayet pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa
onoBa (Il) ¢ mmotHOCTRIO P = 1,405 r/™MN?

PaccuuraiiTe: a) MaccoBylO JOJIO BelIECTBA B pacTBOpe; 0) MOJSPHYIO KOHIEHTPALHUIO
SKBUBAJICHTA; B) MOJISULIBHOCTD; T') TUTP; 1) MOJIBHYIO JIOJIIO BEILIECTBA B PACTBOPE.

3agaya Ne2

3aKOHYUTE MOJICKYJSIpHbIE M HAMUIIUTE COKpAIlCHHbIE MOHHBIE YpPAaBHEHHUS peakluid
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocraBbTe MO B2 MOJICKYJIIPHBIX YPAaBHEHUS PEAKIMM K CJIEIYIOUUM HOHHBIM:

Ba’" + CrO,> — BaCrOy;
NH," + OH — NH,OH;
ZnS + 2H' — Zn®** + H,S

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

3amaya NeS

Kakue u3 ciemyrommux coseit moasepratorcs ruaponusy: NaSiOs. Cu(NOs),. KBr? CocraBbte
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a COOTBEeTCTBYromMX coneil. Kakoe 3Hauenue pH (<
win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

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

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTETHLHO-BOCCTAHOBUTEIbHBIE MPOIECChD

B nomamuem 3amanum mo Teme «OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE TMPOIIECCH): TEpBas
3ajava orieHuBaetcs B 1,5 6anna; BTopas — B 2,5 6amna; Tpetbst — B 1 6ai.

3amayga Nel

[Tonbepute KOA(PPUIMEHTHI B ypPaBHEHUSX OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHi.
VYKaxuTe TUIl KaKI0N peakLvu.

Paccumraiite 5JIEKTPOABMKYIIYI0 CHJly W OIPEIACIUTE HANpaBICHUE CaMOIPOU3BOJIBHOTO
MPOTEKaHUsl TNEPBOM PEAKLIMMU IPU CTAaHAAPTHBIX YCIIOBUAX, HCIOJB3Ys 3HAYEHUS] OKHUCIUTEIBHO-
BOCCTAHOBHUTEIILHBIX TOTEHITHAIOB:

HJ + HsPOs — J, + H3PO3 + H,O

HNO, — HNO; + NO + H,0O

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

NH4R€O4 +H, — Re + NHj3 + HQO

KBrO — O, + KBr

3amaga No2

CocraBbTe ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINMN:

KMnO4 + NaNO, + H,O0 —

NaCrO, + H,0, + NaOH —

Bi(OH)3 + NaS,05 + NaOH —

Bi,O; + C —



Mg + HNOs; (ass) —

3amaua Ne3

Jaubl nBe okucnutenbHo-BocctaHoBuTenbHBIe mapbl: KNO,;, KNOjz; u Pb(NOgz),;, PbO..
[Tonb3ysick Tabmuilell CTAaHAAPTHBIX OKHCIHUTEIHHO-BOCCTAHOBUTEIHHBIX TOTEHIIMANIOB, COCTAaBHTE
ypaBHEHHE BO3MOXKHOH peakiuu B ykazanHou cpeae (HNOs3). Paccuuraiite 3HaueHue
3JIEKTPOJBHKYILEH CUIIbI PEAKIIUH.

JlomaniHee 3aganue Ne 5
1o TeMe «JIeKTPOXUMHUYECKHE CHCTEMbI»

B momamnem 3amaHuu 1o TeMe «JIEKTPOXUMUYECKUE CUCTEMBI): IepBasi 3a/1aya OIEHUBACTCS B
1 6amm; BTopas — B 1,5 O6ayna; Tpethbst — B 2,5 Oasna.

3amaga Nel
CocraBbTe 3JEKTPOHHO-MOHHBIE YpPABHEHUS OJEKTPOJHBIX MPOIECCOB U  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOpa3yIoIIel peakiiu, MPOTEKAIoNield Npu padoTe TralbBaHUYECKOTO DIIEMEHTA
Co/Co(NOs3); // AI(NOg3)s/Al. Paccunraiite DJIC (E) raqpBaHHUECKOro 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHSAB MOTEHIIMAI aHOJa PAaBHBIM CTAHAAPTHOMY 3HAUYCHHIO, PACCUUTAMTE KOHIICHTPAIIHIO
KaTHOHOB MeETajlla B KAaTOJHOM pacTBope, mnpu koropoi DJIC raibBaHUYECKOTrO 3JIEMEHTa
ymenbiutes Ha 0,02B.

3agaya Ne2

[MpuBeauTe CXEMbI 3JCKTPOIHBIX IPOLECCOB W  MOJCKY/SPHBIC YpPAaBHEHHS PEaKIHA,
MPOTEKAIOIINX MPHU 3JIEKTPOXUMHUECKON Koppo3uu ramsBanomnapsl Co/Ni: a) B kucioit cpeze; 6) Bo
BIIQYKHOM BO3/yXE€.

Onpexnenute yObUIb Macchl aHOJA NMPH KOPPO3UHM B KUCIIOHN cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocrasuia 0,01 r/4.

3agaya Ne3

CocTaBbTe 3JIEKTPOHHO-UOHHBIC YpPABHEHHS JJICKTPOAHBIX MPOIECCOB (aHOA HHEPTHBIH) U
MOJICKYJISIPHOE YPAaBHEHHE PEAKIIUHU, IIPOUCXOISIICH MTPH AJIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Bbruncnure (akTHUYECKOe KOJUYECTBO MeTallla, MOJyYEHHOrO Ha KAaTOJe TMPH DIICKTPOIIH3E
Co(NO3),, eciu 37eKTpOIIK3 TPOBOAMWIN B TeueHuH | 4. BeIxoa MeTaiia mo ToKy coctaBui 85%.

YkaxuTe BO3MOXHBIC TPHUUHBI YMEHBIIICHHS BBIX0/1a METaJIIa 110 CPAaBHEHHIO C PACUETHBIM.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJILHLIe BOIIPOCHI 110 TEME «XHMHYecKas TEPMOANHAMHKA)

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: TOHITHE CUCTEMBI, BU/IBI CHCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMH COCTOSHUS CUCTEMBI.

Buytpennss sneprus. Pabora. Terutora.

[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

OHTaNBNUA KaK (GYHKLUSA COCTOSHUS CUCTEMbI. DHTAbINA 00pa30BaHMs BELIECTBA.
TeroBoit >@dext xumuueckoil peakuuu. DakTopbl, BIMSIONIME HAa TEIUIOBOM A(deKT
XUMHUYECKOHN pPEaKIINH.

7.  Tepmoxumus. 3axoH ['ecca.

8.  CneacrtBus u3 3akoHa ['ecca.

9.  DHrpomnus Kak GYHKIUS COCTOSHUSI CHCTEMBI.

10. Bropoii 3aKOH TepPMOAMHAMUKH.

11. Tperuii 3aK0H TEPMOIUHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMOpOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

Sk wdE

KOHTpOJII)Hble BOITIPOCHI IO TEME «XHuMHYeCcKasa KHHETHKA»



Xumunyeckas KnHeTuka. CKOpoCTh XMMUYECKOM peaklui U METO/BI €€ PETYJINPOBAHMSL.
BrusiHrEe KOHIIEHTpAIMK Ha CKOPOCTh XUMHYECKOM peaKIuu (3aKOH JEHCTBYIOIIUX Macc).
Bnusiaue Temneparypsl Ha CKOPOCTh XUMHUYeckor peakuuu. [Ipasuno Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexoIHOro KOMILIEKCa. DHEpreTUuYecKas JuarpamMmma.

KpuBas MaxkcBemia — bonsiimana. DHepreTuueckuii 6apnep.

Karanutrnueckue cuctemsl.

Bnusgnaue kaTtanu3aropa Ha CKOPOCTh XUMHYECKOM peaKkuu.

0. T'oMOreHHBIH U TeTepOreHHbIN KaTains.

11. KomnebaTenpHbIC pEaKIIHH.

12. Xwumnueckoe paBHoBecue. OOpaTuMblie U HEOOpPATUMBIE PEAKILINU.

13. KoHcTraHTa XMMHYECKOTO PAaBHOBECHSI.

14. Cwmemenue xummnueckoro pasHosecus. [lpunnun Jle-Illarense.

15. BnwusHHe KOHUEHTpPALIUHU, IaBJICHUS U TEMIIEPATYPHI.

16. ®da3oBble paBHOBECHSI.

17. ®da3oBble fUarpaMMsbl 17151 OJHOKOMIIOHEHTHBIX CUCTEM.

RO NGOk wDNE

KountpoabHbie Bonpockl o Teme «PacTBopbn»

1. Tlousarue pactBopa. PacTBopuMoOCTh BemiecTBa. PactBopuMocTs rasa.
2. PactBopbel. CrocoObl BBIpOKEHHUS KOHIICHTPAIMU pPACTBOPOB (MaccoBas MJOJS, MOJISIpHAs
KOHIIEHTPALKs, MOJISIPHAst KOHLIEHTPALIUS SKBUBAJIEHTA, MOJIbHASI IOJISA, TUTP).

3. KommuraruBHbIe CBOKCTBA pacTBOPOB. M eanbHbIid pacTBOp.

4.  3axonsl Payns: | (Tonomerpuueckuit) u |l (30yIMOCKONUYECKH U KPUOCKOIIUYECKUI).

5. Ocmoc. OcMoTuyeckoe nasienue. Cxema ocMOMeETpa.

6. KuciorHo-oCHOBHbBIE B3aUMO/ICHCTBHUS BEIIECTB.

7. UVoHHas Teopus KUCIOT U OCHOBaHUN AppeHuyca. OCHOBHBIC MOHATUS U TOJOXKEHUS TEOPUU
Appenuyca.

8.  Jluccommarnusi KHCJIOT, OCHOBAaHWUH M COJIEH C TOYKH 3pEHUS WOHHOH Teopwu AppeHmyca
(mpumepsl).

9.  Crenens gucconuanuu. CHIBLHBIC U CIIA0BIC JIEKTPOJIATHI.

10. duccoumanus cnadbix snekTponnToB. KoHcTaHTa Arcconmarum.

11. 3akon pazbasnenus OcTBaibpaa.

12. Peakuuu HOHHOTrO OOMEHA MEXAY JIEKTPOJIUTaMHU (Ha MpUMepe peakuuil oOpa3oBaHus ci1aboro
AJIEKTPOJINTA, OCAJIKa U ra3a).

13. TIpousBeneHue pacTBOPUMOCTH.

14. VouHoe npousBeneHuEe BOAbL. Bo1opoaHbIN U THAPOKCUIBHBIN TOKa3aTEIH.

15. Tunponus coneil. Tumsl ruapoan3a coyei.

16. KommuecTBeHHBIE XapaKTEPUCTUKHU TPOIIECca THAPOIH3a.

17. ®axTopsl, BIUSIONINE Ha IPOLIECC THAPOIIN3A.

KOHTpOJILHLIe BOIIPOCHI 110 TEME «I[ncnepcnble CUCTEMBbBD)

I'ereporennsie cmecu. JlucnepcHble CUCTEMBI.

HucnepcHocTtb. Kimaccudukamnum 1ucrepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguisHbie 1 110(OOHBIE KOJIOUIBI.
CniocoOblI MoTy4eHus KOJUIOUIHBIX PACTBOPOB.

CrpoeHne KOJTOUTHBIX YacTHLL.

IIpaBuno ®dasuca — [leckona.

Y CTONYMBOCTD KOJIOUAHBIX cucTeM. CTaOMIN3aTophI.
Koarymsiuust nuo@uiibHbIX U THO(GOOHBIX KOJTOUIOB.
CenumeHTalus KOJIOUIOB.

CoNoUA~AWNE



10.
11.
12.
13.

N~ wWNE

agrwdE

Koarynsanuus KoJsTOuaHbIX paCTBOPOB JIEKTPOIUTAMMU.
[TpaBuno Ulynsue — [Napau. Koarynupyromas ciocoOOHOCTb.
OnTuyeckre CBOMCTBA KOJUIOMIHBIX PACTBOPOB.
DNEeKTpUUECKHE CBOMCTBA KOJUIOUHBIX PACTBOPOB.

KonTpoabHbie Bonpockl o TeMe « OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OCHOBHBIE TOHATHS TEOPUHU OKUCIUTEIBHO-BOCCTAHOBUTEJILHBIX PEAKIINM.
OKHUCIINTEIFHO-BOCCTAHOBHUTEIIBHEIC CBOMCTBA BEIIIECTB.

Baxxueiinme oKUCINTEIN U BOCCTAHOBUTEIIH.

THIIBI OKMCIIUTEBHO-BOCCTAHOBUTENBHBIX PEaKIIUi (TIPUMEPHI).
OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIN ITOTCHITHA.

VYpaBuenue HepHcra.

CocraBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.
HanpaBnenue oKMCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KoHTpoJsibHbIE BONPOCHI 110 TeMe «IJIeKTPOXUMHUYECKHE CUCTEMbD)

DIIeKTPOXUMUYECKHE cucTeMbl. Kimaccuukanus 3IeKTpPOXUMHUYECKHX TTPOIIECCOB.
DIIEKTPOXUMUYECKHE TTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE pa3/iena «MeTaul — pacTBOPY.
INanpBaHM4eckuii 35emMeHT Jdanusmsa — SIkoowu.

DIIEKTPOABMKYIIAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3MepeHne »SIaeKTPOIHBIX NOTEHUHUAIOB. Psa cTaHgapTHBIX 3JIEKTPOJHBIX IMOTEHIUMAJIOB.

CBOI/ICTBa MCTAJIJIOB B COOTBETCTBUU C UX IMOJIOKCHUCM B PAAY HaprDKeHI/II/I

6. YpaBuenue HepHcra.

7. DnexTponu3 paciuiaBoB U pacTBOpOB. KaTtoaHble U aHOIHBIE POLIECCHI.
8.  OObenunenHsbi 3akoH Papazes. Boixos mo Toky.

9.  Koppo3sus metammioB. Kiaccudukaius KOppO3UOHHBIX ITPOIIECCOB.

10. Xwumwudeckass KOppo3wus.

11. DOnexTpoxumuueckas KOppo3us. AHOJHOE OKHCIEHHE METaula U KaTOAHOE BOCCTAHOBJICHHE
OKHCIIUTESL.

12. TIpumepsl KOPPO3UHU B KUCIIOH CpeJie B aTMOC(EPHOIN KOPPO3HH.

13. CkopocTh KOppO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3ammuTHBIC TOKPHITHSL.

16. DNeKTpOXMMHUYECKHE CIIOCOOBI 3aIIUTHI OT KOPPO3UH METAJLIOB.

17. Xwumudeckue UCTOYHUKHU TOKa. ['allbBaHMUYECKUN DIIEMEHT.

18. XumHUYecKne HCTOYHUKHU TOKA. AKKYMYJISITOPHI.

19. Xwumuueckue UCTOYHUKU TOKA. TOTIIMBHEIE SJIEMEHTHI.



MNPUJIO’)KEHHUE 2

1. OIIeHO‘lHLIe cpeacrea AJid MPpoOBEACHUSA l'lpOMe)KyTO‘IHOi/i aTrrecranum
HpOMe)KYTO‘IHaH arrecragus umeer O CIbIO OIIPECACIINTD CTCIICHDb JOCTHIKCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB 06yqumI IO JUCHMIIIIMHE 3a OHpCI[GJIGHHHfI nepuon 06yquI/151.

a) Ilnanupyemble pe3yJibTaThbl O0OyUeHHS] U OIEHOYHbIE CPeACTBA ISl NPOBEdEHUS
MPOMEKYTOYHOM aTTeCTALMHU:



CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1eHOYHEIE Cpe€acTBa

OIIK-3

TOTOBHOCTBLIO IPUMCHSTDH q)yH[[aMeHTaJIBHBIe MAaTCMAaTUYCCKUEC, CCTCCTBCHHOHAYYHBIC U O6H.[CI/IH)KeHepHBIC 3HaHHUA B HpO(i)eCCHOHaHBHOfI JACATCIIBHOCTHU

3HaThb

- OCHOBHBIE XMMHYECKHE 3aKOHBI U
3aKOHOMEPHOCTH MPOTEKAHUS;

- METOAbl XHMHYECKOTO aHalu3al
BEIIECTB U OOBEKTOB OKpYyKaroIen
CpeJibl

Ilepeuens meopemuueckux 60npocoé K IK3ameny:

1. OcHOBBI XMMHUYECKOH TEPMOAMHAMUKU: CUCTEMA, TEPMOJIMHAMUYECKHE [1apaMETPhbl CUCTEMBI,
(byHKINU COCTOSTHUS cucTeMbl. [1epBbIil 3aKOH TEPMOJUHAMUKH.

2. DHepreTuka XMMHUYECKHUX IPOLECCOB.

3. Dwnramenus. 3akoH ['ecca u creacTBUS U3 HETO.

4. Outponus. YpaBHenue bonblimana. Bropoii u TpeTuii 3aK0HbI TEPMOAMHAMUKHY.

5. DOmueprus ['m66ca. HarpapieHus: XUMHYECKUX MTPOIIECCOB.

6. Xwumnueckass kuHetuka. CKopocTh xuMMHUYecKoM peakuuu. CpeaHss U UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas Kpupasi.
7. CKOpOCTb peaklMu U METO/Ibl €€ PEeryIMpOBaHUS.
8. Bnmsnue Temmeparypsl Ha CKOopocTh peakuuu. [Ipasmino Bant-I'odda.
9. Dwueprus akTUBalMKM. AKTUBUPOBAHHbIN KOMIUIEKC. Y paBHeHHE AppeHuyca.
10. Karanu3aTopbl 1 KaTaIUTHYECKUE CUCTEMBI. [ OMOTeHHBIH KaTanms.
11. Katanu3aTopbl U KaTaIUTHYECKUE CUCTEMBI. [ eTepOoreHHbli KaTaius.
12. Xumundeckoe paBHOBecue. KoHCTaHTa XUMHUYECKOTO PABHOBECHSI.
13. Cwmemenne xumuyeckoro pasHosecus. [Ipunnun Jle Hlatense.
14. PactBopbl. CriocoObI BbIpaXKeHUSI KOHLIEHTPALIUK PACTBOPOB.
15. PactBopsl 3nekTponuToB. CTeNeHb U KOHCTaHTA 3JIEKTPOJUTHUECKONW JUCCOIUAIMU. 3aKOH
paz06aBienust OcTBaIbaA.

16. Jlucconmanus KUCIOT, OCHOBaHUHU, cosei. AM(OTEpHBIE SJEKTPOIUTHI.

17. PactBopumoctb. [IpousBeneHne pacTBOPUMOCTH. YCIIOBUE OOpa30BaHUS U PACTBOPCHHUS
0CaJIKOB.

18. Muccormarnus Bobsl. MoHHOE ipon3BeeHue BoIbl. pH.

19. T'mpponus coneit. CTeneHs U KOHCTaHTa TUAPOIIH3a.

20. Mucnepcusbie cuctembl. Kinaccudukamnus. JlnodrisHbie 1 1H0()OOHBIE KOJUTOU/IHL.

21. CrtpoeHHe KOJJIOUAHBIX YACTHII.

22. Koarymsius KOJIJIOUTHBIX PaCTBOPOB.

23. OKuCIUTEeNbHO-BOCCTAHOBUTENIbHBIE CBOMcTBa BemiecTB. Kiaccupukanuss OKHCIUTEIbHO-

BOCCTaAHOBHUTCIIbHBIX peaKHHﬁ.




CTpyKTypHBII

AJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0y4eHUS OueHouHbIe CpeICTBa
KOMITCTCHIINH
24. DnexTpoXUMHUYECKHE CUCTeMbl. 3aKoHbI Dapajes. IIEKTPOIHBIN OTCHITHAIL.
25. T'appBaHmueckuii aneMeHT Jlanusns SIkoou.
26. DJIEKTPOXUMHYECKHE CUCTEMBI: 3JIEKTPOJIM3 paciuiaBoB. [I[puMeHeHne aeKkTponsa.
27. Dnextponu3. AHOIHBIN M KaTOTHBINA MPOIECCHl MPHU AEKTPOIU3e PacTBOPOB. lIpumenenue
PIICKTPOJIN3A.
28. Kopposzus. Bunsr kopposuu. CriocoObl 3alTUTHl METAIIIOB OT KOPPO3HH.
YMerh - NPOBOAMUTH  SKCHEpUMEHTalbHble| Ilpumephnvie npakmuueckue 3a0anusn 01 IK3AMeHa:
MICCIICTOBAHUS B chepe 1. Hammcath 57eKTpOHHBIE YpaBHEHHUS JJICKTPOJHBIX IPOIECCOB, YpPaBHEHHUE CyMMapHOU
Mpo¢eCCHOHAIBHON JEATEIHHOCTH; TOKOOOpa3yroleil peakiuu, BeraucauTh JJ[C raapBaHUYECKOrO 3JIEMEHTa, €CJIM KOHIICHTPAI|H
- VIIPaBISTh MPOIIECCaMH,| MOHOB METAJIJIOB PaBHBI: [AI**1=0,001 mounb/1, [C0**]=0,1 Moub/m1.
MPOTEKAIOIUMHU B Pa3IIMYHBIX 2. HanucaTte HOHHBIC U MOJIEKYJISIpHBIE ypaBHEHUS peakiuii ruapoiunsa coneit: KsPOy4; NapSOy;

XUMHUYCCKUX CUCTEMAX

ZI’IC|2.

3. 3aKOHYUTH YpaBHEHUsI pEaKLUii, HAMCAB UX B MOJEKYJISAPHON U MOHHOH opmax:
A|(OH)3 + NaOH —, K,CO3 + H,SO, —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa xanbius cogepxkutcs 478,8 r Ca(OH),. [1notHocTh pacTBOpa
1,14 r/mn. Paccunraiite: ®(Ca(OH),); Cum; Cox; Cmy N(Ca(OH),) u N (H20); T.

5. CocTaBbTe YpaBHEHMSI OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnOy4 + Na,SO3 + H,O —.

6. Hanmmcarbs 2JIE€KTpOHHBIE YpPaBHEHHMS DJIEKTPOJHBIX IPOLIECCOB, YPABHEHHE CYMMApHOU
TOKOOOpasytomen peakiuu, BUUCIuTh JJIC TraqbBaHUYECKOTO SJEMEHTA, €CIU KOHIEHTpPAIUH|
HMOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 MOJIB/I, [Au3+]=0,1 MOJIB/ 1.

7. 3aKOHYUTh YPaBHEHMSI peaKkluii, HaIUCaB UX B MOJIEKYJISIPHON U MOHHOM (popmax:

NH;OH + HNO3; —, ZH(OH)Q + NaOH—, AIPO4 + Na,SO,4 —.

8. HanmcaTh ypaBHEHUS peakiMii TUAPOIIH3a B MOJIeKysipHoM U noHHOM BHJe: Aly(SOy)s, KCI,
Na,SOs.

9. Hammcarbe 51€KTpOHHBIE YpPABHEHUS OJJIEKTPOJIHBIX IPOLECCOB, YPaBHEHHE CyMMapHOU
TOoKOOOpa3yromie peakiuu, BMUCIUTh DJ[C ranbBaHUYECKOrO 3JI€MEHTa, €CIM KOHLEHTPAIH
WOHOB METAJJIOB PaBHBI: [Zn?*1=0,01 mous/i, [Cu*]=1,0 Moub/11.

10. Cynbdat amomunus maccoit 36,4 r pacteopuin B 100 r Boabl. [I10THOCTE MOTy4eHHOTO
pactBopa 1,32 r/mi. PaccunTaiite: ®(Al2(SO4)3); Cum; Cox; Cmi N(AIL(SO4)3) u N (H20); T.

11. Hanucarp 51E€KTpOHHBIE ypaBHEHUS DIIEKTPOIHBIX IPOLECCOB, YPaBHEHHE CYMMAapHOU

TOKOOOpasyromen peakiuu, BeucanTh J/IC raqbBaHUYECKOTO 3JIEMEHTAa, €CIIM KOHIEHTpaIuH|




CTpyKTypHBII
DJIEMEHT

KOMIICTCHIINU

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeacTBa

HOHOB MeTa/uIoB pasHbl: [Mn”"]=0,01 moxs/i, [Ag*]=1,0 Mous/i1.

12. 3akOoHUYMTH ypaBHEHUS PEAKIIUI, HAIIMCAB UX B MOJIEKYJISIPHOM U HOHHOM BU/IE:
MnS + H,SO4 —, Fe(OH)3 + NaOH —, NH4CI + KOH —.

13. Ompenenure TepMOANHAMHYECKYIO BO3ZMOKHOCTB poTekanus peakuuu CaO ) + 2 Cyo) =
= CaC; () + CO(r), AH; = 460 x/[x 1pu crannapTHBIX ycioBusax. Paccunraiite TeMeparypy Hadana
peaknuu, ecmu  S(Ca0)=38 [Ix/mons-K; S(C)=6 Ix/monbK; S(CaCy)= 70 [x/monb K;
S(CO)=197 Ix/monn-K.

14. CocTaBbTe ypaBHEHUS OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMMA:
KMnO4 + NaNO, + H,SO4 —, CI’z(SO4)3 + Br, + NaOH —.

15. Onpenenure TepMOAUMHAMHYECKYIO BOSMOXXKHOCTh npoTtekanus peakuun 2 Cly (y + 2 HO(py
=4 HCly + O; (y, AH; = 115,6 x/Ix npu craHZapTHBIX yclIoBUsX. Paccuuraiite Temmeparypy
Havaima peakiun, ecom  S(Clp)=223  JIx/mons'K;  S(H,0)=189  JIx/monsK; S(HCI)=
187 Ix/momn-K; S(02)=205 JTx/mons K.

16. Hanucatps ypaBHCHHS peakiuii THpOM3a B MoJeKyasipHoM u nonHom Buze: CrCls, NaNOs,
K2CO:s.

17. CoctraBbTe ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHINA:
K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omoreHHass peakuus HpoTekaeT mo ypaBHeHuto H ) + |, ¢y = 2 HIy. Hauanphas
KOHIIeHTpanus Bojpopoaa 2,1 monb/n, noaa 1,5 monbs/n. Bo ckonbko pa3 M3MEHHUTCS CKOPOCTH
peakuu, korja npopearupyet 30% Bogopona?

19. B 640 M Boasl pactBopuiu 160 r xmopuna skenesa (I1). [ImoTHOCTs moTy4eHHOTO pacTBOPA|
1,032 r/mi. Paccuwmraiite: o(FeClz); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpenenute TEPMOAMHAMHYECKYIO BO3MOXKHOCTh NMpoTekaHus peakiuuu CS; o +3 Oyp)=
=CO; (n + 2 SO; (1), AH; = -1075 x>k npu CTaHAAPTHBIX yClIOBUAX. PaccuuTaiite Temmneparypy
Hayvana peakmu, eciiu S(CS,)=151 Ix/mons K; S(02)=205 JIx/mons K; S(CO,)= 213 JIx/monbK;
S(S0,)=248 x/monb K.

21. Peakuus uaer no ypaBHeHuio: 2 Hy )y + Sy ) = 2 H.S(). HauanpHas kxoHueHTpars
BOZOpOJa 2 MOJIb/I, cepbl 1,5 Monb/n. Onpenenure BO CKOJIBKO pa3 U3MEHUTCSI CKOPOCTh PeaKIuu
K MOMEHTY, Korja npopearupyet 0,7 Moib/1 Bomopoaa?

22. Onpenenute TEPMOANHAMUYECKYIO BO3MOXKHOCTb IIPOTEKAHUS peakuuu 2 ZNS () + 3 Oy =
=2 2n0 ) + 2 SO, (), AH; = -890 k/I>x mpu cTaHAapTHBIX yCIOBHAX. Paccunraiite Temmneparypy
Havaia peakiuu, eciu S(ZnS)=58 Jlx/monb K; S(0,)=205 Jlx/monb K; S(ZnO)= 44 Jlx/monb-K;




CTpyKTypHBII

DJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeacTBa
KOMIIETEHINH
S(S0,)=248 Tx/monn-K.

23. HayanbpHble KOHIEHTPALUU UCXOAHBIX BelecTB B peakuuu: 2 SO, ) + Oy ) = 2 SO3 () ObLIH
paBusbl 1,8 Monb/nm SO; u 2,4 Mmonb/1 Oz. Bo CKOBKO pa3 U3BMEHHUTCS CKOPOCTh PEAKIIMKH K MOMEHTY,
korjaa npopearupyet 0,8 mosb/m SO;,?

24. B pactBope opTodochopHoit kuciaoTel Maccoit 1200 r u tutotHOCTBIO 1,153 /M comepkuTCs
312 r H3PO4. Paccunraiite: o(H3PO4); Cyi; Coxs Crny N(H3PO4) u N (H20); T.
Bnaners - MPaKTUYECKUMHU HaBbIKamu|  Ilpumepnsle npakmuyecKkue 3a0anus 011 IK3amena:
TEOPETUYECKOTO " 1. Jna peakuuu CHy () + CO, ) =2 CO (y + 2 H; () onpeaenute BO3MOXKHOE HalpaBJICHUE]

PKCIIEPUMEHTAILHOTO HCCIICIOBAHUS B
00J1aCTH XMMHM;

- CIHOCOOHOCTBIO 00BACHATH
[PE3YIBTATHI HCCIIEIOBAHUH
[IPUMEHUTEIHLHO K chepe

pohecCuOHATIBHON e TENbHOCTH.

CaMONPOM3BOJIBHOIO TEUEHUs pEaKLUM IpU CTAaHAAPTHBIX YCIOBMSX M Npu  Temmeparype T
=927°C, eciu TemoBoit > PEKT peakuuu 10 3aIaHHON TeMIIepaTyphl He H3MEHHTCS. YKakKuTe: a)
BBIJICJIAETCS. WIIM TIOTJIONIAETCSl SHEPIus B XOJ€ peakuuu; 0) NpUYMHY HalJEeHHOIo HU3MEHEHHUs
sHTponuu. Paccunraiite TeMiiepaTypy Ha4dajua peakiiii.

2. Belpa3ute yepe3 KOHIEHTPALUU PeareHTOB KOHCTAHThl PABHOBECHS CIEAYIOLINX peaKLu]
Now + 3 Haw = 2 NH3p, AH = -92,2 kJIk. YKaXkuTe HalpaBieHUE CMEIICHUS XUMUYECKOIO
PaBHOBECHS! 3TUX PEAKLUi: a) MpU MOHWKEHUU TeMIIEpaTyphl, €CIU JaBJI€HUE ITOCTOSHHO; 0) mpH
MOBBILLIEHUH J1aBJICHUS, €CIIM TEMIIepaTypa IOCTOSHHA.

3. CkonbKO MHUIMIMTPOB 96%-HOro pacTBopa CEpHOM KHCIOTHI ¢ MIOTHOCTHIO 1,84 1/Mi
notpedyercs ans npurorosienus 2 i1 0,25M pactopa?

4. Kakue wu3 creayommx coseil momsepratorcst ruaponusy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe HOHHBICE W MOJICKYJISIPHBIE yYpaBHEHUS THAPOJIN3a COOTBETCTBYIOMMX coiiehd. Kaxkoe]
3HavyeHue pH (< unu> 7) UMeoT pacTBOPBI 3TUX COJNEH?

5. 3o1b ruApoOKcUIa Maruus noiydeH nyrem cmermBanus 0,02 1 0,01H. pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Onpenenute 3apsa 4acTULl MOJIYYEHHOTO 30Js1 U HAIMIIUTE
(hopmyy ero MUIIEIUIBL.

6. PaccunTaiiTe 37€KTpOIBHKYINYIO CHUIIYy U ONPENEIUTE HAIPaBIECHUE CaMOIPOU3BOJILHOTO
MPOTEKAHUS pEakUUu TMpPU CTAHJAPTHBIX YCIOBUSX, HCIOJB3YS 3HAYEHHS] OKHUCIUTEIHbHO-
BOCCTAaHOBUTENBHEIX moTeHnuanos HJ + HsPO, — J, + H3iPO3; + H,0.

7. IlpuBeaute cxembl 3NEKTPOAHBIX IPOLIECCOB U MOJIEKYJSIPHBIE YpPaBHEHHS pPEaKIHid,
MPOTEKAIOMINX MPU JIEKTPOXUMHUUECKON Koppo3uu ranbBaHonapsl Co/Ni: a) B xucnoit cpene; 0)
BO BIaXXHOM Bozayxe. Onpenenure yObulb MacChl aHOJa IPU KOPPO3UU B KUCIIOHN cpenie 3a 20 MuH,
€CIIU CKOPOCTh Koppo3uu coctapmia 0,01 /4.

8. CocTaBbTe 53JEKTPOHHO-WOHHBIE YpPAaBHEHUS AJIEKTPOJHBIX MNPOLECCOB (AHOJ HWHEPTHBIN) U




CTpyKTypHBII

AJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0y4eHUS OueHouHbIe CpeICTBa
KOMIIETEHINH
MOJIEKYJISIPHOE ypaBHEHHUE peaKIMM, MpoucXoismei mnpu anekrponusze pactBopa CoSOy,
Beruncnute (akTHdeckoe KOIMYECTBO MeETajlla, MOJYYEHHOTO Ha KAaroAe NPH AJICKTPOJIN3E
Co(NO3),, ecnu 37eKTpOIK3 MPOBOAWIM B TedeHur 1 4. BrIxoa Meraiia mo ToKy coctaBui 85%.
YkaxxuTe BO3MOXKHBIC TPUUYMHBI YMEHBIIICHUS BBIX0JIa METaJJIa 10 CPABHEHUIO C PACUETHBIM.
OIIK-4

TOTOBHOCTBLIO COUYCTATh TCOPHIO U NPAKTUKY JJIA pCIICHUA MHKCHCPHBIX 3a1a4

3HaThb

- COBPEMEHHBIC HaIpaBJICHUS
Pa3BUTHS HAYYHBIX TCOPHIA,

- METOABl  TEOPETUYECKOro |
AKCIIEPUMEHTAIBLHOTO HCCIICIOBAHHS
B 0071aCTH XUMHHU

Ilepeuens meopemuueckux 6onpocos

1. OCHOBHBIE METO/Ibl XMMUYECKOTO aHAJIN3a.

2. OcHoBHBIE TIPUOOPBI K 00OPYIOBAHUE JIJISI XUMUYCCKOTO aHAJIM3a BEIICCTB.
3. MeTtoauku npoBeieHus onbIToB. [IpaBuia TeXHUKH 0€30MacHOCTH.

YMmers

3a1a4un
MaTepHary

- pewlarb  pacyeTHbIE
IIPUMEHUTENBHO K
IIPOTrPaMMBl;

- IPOrHO3UPOBATh  BO3MOXKHOCTh
IIPOTEKAHHUS CaMOITPOU3BOJIbHBIX
IIPOLIECCOB B Pa3IMYHbIX
XUMHYECKHUX CHCTEMAX;

- coYeTaTb TEOPHUI0 U IPAKTUKY IS
pEeLIeHNs NHXEHEPHBIX 3a7a4

Ilpumepnvie npakmuueckue 3a0anus

1. Onpenenuth ¢ KaKUMU M3 YKa3aHHBIX HU)KE BEIIECTB MOXKET B3aWMOJEWCTBOBATH PACTBOP
THUAPOKCHUA Kallus: MOA0BoAOpoAHas kucioTa, xiopun meau (1), oxcun yrmepona (1V), okcun
ceunua (ll), rugpokcun amomMuHuUs, TUAPOKCH] aMMOHMs. CocTaBbT€ YpaBHEHMSI BO3MOXKHBIX
peakiuii B MOJIEKYJISIpPHOM U HOHHO-MOJIEKYJISIpHON (hopMax.

2. Ormpenennte BO3MOXXHOCTh BOCCTAaHOBJICHHS OKcuaa keneza FesO, yriepomoM mpu
cTaHAapTHBIX ycnoBusx u temmnepatype 1100 K. Peakuus BoccranoBnenust Fe304: FesOy) +4C ) =
= 3Fe(K) + 4CO(F)

3. TemnepaTypHblii KOA(QGHUIMEHT peakuuu paBeH 2,5. Kak M3MEHUTCS CKOPOCTb peakluu: a)
IIpH NoBbIIeHnu TemnepaTypsl oT 60 1o 100°C; 0) npu oXJIaxIeHUU peakIMoHHOW cMecH oT 50 1o
30°C?

4. Ins o6patumoit peakiun FesOyk) + Hory = 3FeOy) + HoOr 3anummuTe BeIpakeHHe KOHCTAHThI
paBHoBecust AH°, kJbx = + 69,8. Ilpennoxure crocoObl yBeIHMUEHHs] KOHLIEHTPALMH MPOTYKTOB
peaxiuu.

5. Ilpm mnpokamMBaHMKM METANIMYECKOTO TUTaHa oOpas3yeTcs Oenblii MOPOIIOK, KOTOPBIN
pacTBopsieTcsi B KOHIEHTPUPOBAHHON CEpHOM KHUCIOTE W CIUIABJISETCS €O Iienoyblo. Yto
MpeaCTaBiseT co0oii 3To coenrnenne? Hanummre ypaBHeHNs BCEX YKa3aHHbBIX PEeaKLUi.

6. CKOIbKO MUUTHIMTPOB 96%-HOTO pacTBOpa CEpHOM KHCIOTHI C IUIOTHOCTHIO 1,84 T/mi
notpeOyercs it mpurorosienus 2 i1 0,25M pactopa?

7. Kakme BemecrBa M B KakOM KOJMYECTBE BbLACIATCS mpu mnpoxoxaeHuu 48250 Ku
QJIeKTpHUecTBa yepe3 pactBop xyopuaa mapranma (I1)? CocraBpTe cxemy 3JEKTPOJIM3a ITOTO




CTpyKTypHBII

DJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0y4eHUS OueHouHbIe CpeICTBa
KOMIIETCHIIUH
pacTtBopa.
8. AnromuHM ckiemnmaH ¢ menapo. Kakoil w3 MeTamioB OyneT KOppoAHpOBaTh B Cpelle CEPHOM
KHCIIOTHI M aTMocdepe BiIaxkHOro Bo3ayxa? CocTaBbTe CXEMbI JIEKTPOXUMHUUECKON KOPPO3UH.
Buianers - HaBBIKAMM IIPUMEHEHUS OCHOBHBIX Ilpumepnvle npakmuueckue 3a0anun:

XUMHAYECKUX 3aKOHOB B
npodeccHoHaAEHOM JIeATEIILHOCTH;

- MPAKTUYCCKUMU HaBBIKAMU
TEOPETUYCCKOTO u
AKCICPUMEHTAIBHOTO HCCIICAOBaAHUS
B 00JIaCTU XUMUH

IIpoBecTu aHayIN3 BIMAHNSA KOHLIEHTPALUU HA CKOPOCTh XMMHYECKON PEaKIIUH
Na,S,03 + H,SO, = S + SO, + NaSO, + H,O mo sxcnepuMeHTanbHBIM JaHHBIM. [IpoBecTh
00pabOTKy TMOJIY4EHHBIX JaHHBIX C HCIHOJb30BAHMEM COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJIOrHH. Pe3ynbTaThl ONTOB NPEACTaBUTh B BUJIE TaOIUIBI 1.

Tab6ymma 1
Howmep O6beM, Ml Konuenrpanus Bpewms CkopocTb
onbiTa | NayS,03 H,0 H,SO,4 Na,S,0s, 107 | mosBnenns peaxiuu, 10,
MOJTB/JT MYTH, C ¢t
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
I[To nanapM  TaOmumel 1 TOCTpOWTH TpadUK 3aBUCHMOCTH CKOPOCTH PEAKIUU  OT

KOHIIEHTPAILlMU THOCYNb(aTa HATpHUs, OTJIOXKHUB Ha ocH abcuucc koHueHTpanuto NapS;0s, a Ha ocu
OpAMHAT — CKOPOCTh PEaKIUu.
Crenatpb BBIBOJI O 3aBUCMMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIUN THOCYIb(haTa HATPHS.




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

[IpoMexyTouHass arTecTalyss MO JIUCHUIUIMHE «XHUMHS» BKJIIOYA€T TEOPETUUYECKHE
BOIIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 00YUYaAIOIIMMUCS 3HAHUH, U TPAKTHYECKUE
3aJJaHusl, BBISIBIISIOIINE CTENIEHh CPOPMUPOBAHHOCTH YMEHHM U BIIaJICHU, MPOBOIUTCS B hopMme
IK3aMEHa.

DK3aMeH 10 JaHHOW JUCIHILIMHE MPOBOAUTCA B YCTHOH (dopMe MO SK3aMEHAIIMOHHBIM
OuneraM, KaXKAblii U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHUX BOMPOCA U OAHO MPAKTUYECKOE
3aJlaHueE.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OUEHKY «OTJHYHO» (5 OamnoB) — oOydarouuiicss JEMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTUYECKOe W TIIyOOKOe 3HaHue
yueOHOro Martepuaia, CBOOOJHO BBINOJHSET MPAKTUYECKUE 3aJaHUs, CBOOOJHO OINEpPUpPYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYaIUAX MOBBIIICHHOHN CIO0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics IEMOHCTPUPYET CpEeIHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMSA, YMEHHS OCBOCHBI, HO IOIMYCKalOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPyAHEHHUS TpPU aHAJTUTUYECKUX OIeparusx,
nepeHoce 3HaHWK M YMEHUH Ha HOBBIE, HECTAHIAPTHBIC CUTYAIHH.

— Ha OLIGHKY «YyJI0BJIETBOPHUTEJIBLHO» (3 6amia) — o0ydyarouiuiicss JEMOHCTPUPYET MOPOTOBBIi
YPOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIMN: B X0JI€ KOHTPOJIBHBIX MEPOIPHITUN TOITYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBHE OTHENbHBIX 3HAHUM, YMEHUN, HABBIKOB, OOyYarOIIUKCS
UCTIBITHIBACT 3HAYMTENBHBIC 3aTPYJHEHUS TPU ONEPHPOBAHUN 3HAHUSMH U YMEHUSIMH TPU HX
MEPEeHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLIEHKY «HEeYyJ0BJIeTBOPUTEJIbHO» (2 0ayuia) — oOydaromuiics JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeOpeTHUECKOTO MaTepHala, JOMYCKAeT CYIIECTBEHHbIE OIIMOKH, HE MOXET
N0Ka3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIO0BJIeTBOPHUTeaIbHO» (1 Oami) — oOydarouuiics He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOW3BENCHHS W OOBACHEHHWs WHPOpMANWK, HE MOXKET TII0Ka3aTh
UHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUS MPOCTHIX 3a1au.



