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Pabouas mporpamma cocraBineHa Ha ocHoBe @®I'OC BO 10 HanpapiIeHHIO MOATOTOBKH
22.03.02 Meramutyprus (ypoBeHs OakanaBpuara) (nmpukas Muno6puayku Poccun ot 04.12.2015
r. Ne 1427)

Paboyas nporpaMma paccMOTpeHa U 0100peHa Ha 3acejaHuH Kadeapsl XuMuu
28.02.2020, mpoTokos Ne 7 % s il
3aB. kadenpoir AL HIL Mensifuk
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JIncr akryaausanuu paboyeii nporpaMmsl

PaGouas nporpamMma nepecMoTpeHa, o0cyxaeHa u ogodpena s peamsauuu B 2020 - 2021
y4eOHOM rojy Ha 3acenaHuu Kadeapbsl XUMUU

[Tpotoxon ot 01 centsbps 2020 r. Ne 1
3aB. kadeapoi Z’ éé z dé é H.JI. Mensinuk

PaGouas nporpamma nepecMoTpeHa, o0cyxieHa u ogo0pena ans peanuzanuu B 2021 - 2022
yueOHOM roy Ha 3aceaHuu Kadeapsl XuUMHU

[Iporokon ot 20 . No
3aB. kadeapoit H.JI. Mensnuk

PaGoyas nmporpamma nepecMoTpena, oocyxaeHa u ogoopena s peanuzanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceaHuu Kadeapbl XuMUU

[Ipotokon ot 20 1. Ne
3aB. kadeapoii H.JI. Mensinuk

PaGouas nporpamma nepecMoTpena, o0cyx/ieHa u ogoOpeHa /uisi peanu3auuu B 2023 - 2024
yueOHOM rojly Ha 3aceaHuu kapeapbl XUMUU

[Iporokon ot 20 1. Ne
3aB. kadeapoi H.JI. MensHuk

PabGouas mporpamMma rnepecMoTpeHa, o0cykaeHa u ogodpena s peanuzauuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu kapeapbl XuMUU

[Tporokon ot 20 r. No
3aB. kadeapoii H.JI. Mensinuk




1 Ilesin ocBOCHMSI IMCUMILIUHBI (MOIYJISA)

[{enssMu1 OCBOEHUST TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHWMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIKCHIBAIOIINE CBOMCTBA XMMHUYECKUX COCIMHEHHUI; pPAa3BUTHUE HAaBBIKOB
CaMOCTOATEIILHON PabO0ThI, HEOOXOAUMBIX IS IPUMEHECHHS XUMUYECKUX 3HAHUHU TIPU U3YUCHUH
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  u3ydeHuss  JUCHMIUIMHBI ~ HEOOXOOUMbl  3HaHUS  (YMEHMs,  BJIAJICHUA),
c(OpMHPOBAHHBIE B PE3YJIbTATE U3YUCHHSI JUCIUTUTNH/ TPAKTUK:

"Xumus" B 00beMe nporpamMmsl cpeHel o011e00pa30BaTeaIbHON IKOIbI

3HaHus (YMEHHUs, BIaJEHUs), NOJyYEHHbIE NTPU U3YYEHUU JAHHOM TUCLHUIUIMHBI OyayT
HEOOXOAUMBI JIJIsl U3YUSHHST TUCIUTUINH/TIPAKTHK:

be3onacHOCTb KU3HEIEATEIbHOCTH

DKoJIOTHs

3 Komnerenuun ody4arounierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJIbTAThI 00yUeHHu s

B pesynbrare ocBO€HMsSI AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydaroIUHCS TOJIKEH
o0y1azaTh CIeAYIOIUMU KOMIETEH UMM

CTpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00y4eHUs
DJIEMEHT
KOMIIETEHIIUU

OIIK-4  roTOBHOCTHIO COYETATh TEOPHIO U MPAKTUKY JJISl PELICHUS MHKEHEPHBIX 3a/1a4

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

- COBPEMECHHBIC HAMIPABJICHHUSI PA3BUTHS HAYYHBIX TCOPHIA,

- METO/Ibl TEOPETUYECKOTO U FIKCIIEPUMEHTAIILHOTO UCCIIEIOBAHUS B
00J1aCTH XUMHUU

YmMmeth - pemaTh pacyeTHbIE 3aa4M IPUMEHHUTENIBHO K MaTepraty porpaMMsl;
- IPOTHO3UPOBATH BO3MOKHOCTb ITPOTEKAHUS CAMOIIPOU3BOJIBHBIX
IIPOLIECCOB B PA3JINYHBIX XUMUYECKHUX CUCTEMAX;

- COYETaTh TEOPUIO U MPAKTUKY Ul PELICHUs HHKEHEPHBIX 3a1a4

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

- IPAKTUYCCKUMHU HABBIKAMH TCOPECTUYCCKOTO U OKCIICPUMEHTAJIBLHOT'O
HCCICOOBAaHUs B 00J1aCTH XUMUH




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 = =
o | womrakrHas paGora E QE ®opma TeKyuero
Pasnen/ Tema 3 (B axaz. yacax) £ Brg . KOHTPOIIA Kon
R —— : g O | caMOCTOATENBHOM |  yCMEBAEMOCTHH | o\
O g g paboTh POMEKYTOUHON
ek, 1a0. | IpakT. R aTTecTALH
3aH. 3aH. | O &
1.
- opopmIIeHHE
oTdyera o
nabopaTopHOM
paborte; amura
- peleHue nabopatopHoOn
11 Xunueckas 6 6/41 6 JIOMAIIIHETO pabotsl. JlomaiHee OIIK-4
TEepPMOANHAMHKA
3aganus Ne 1; 3amadue Ne 1.
- camocrosiTesbHoe|  TecTupoBaHue.
H3yUYeHHEe y4eOHOU
U Hay4yHOU
JATEPaTypHL.
1
- opopmIIeHHE
oTdYera o
nabopaTopHO
paborte; amura
- perieHne 7Ta00paTOpHOI
1.2 Xumnueckasi KHHETUKA 4 4 6 JIOMAIIHETOo pabotsl. Jlomaninee OIIK-4
3aganus Ne 2; 3aganue Ne 2.
- camocrosiTesbHoe|  TecTupoBaHue.
H3yuYeHHEe y4eOHOU
U Hay4yHOU
JIUTEPaTyphL.




- oopmiieHUE
oT4era o
nabopaTtopHoi
pabore; Samura
- peleHue nabopatopHoOn
1.3 PactBOpEI 8 8/41 6 JIOMAIIHETO pabotsl. lomalHee OIIK-4
3amanus No 3; 3amanne Ne 3.
- camocrosTespHOe|  TecTupoBaHue.
H3yueHHe yueOHOu
Y Hay4HOU
JIUTEPaTypPhIL.
- oopmIIeHHE
oTyera o
nabopaTopHO 3amura
1.4 TucriepcHbIE CHCTEMBI 4 4 6 padore; AabopatopHoi OIIK-4
- CaMOCTOSTEIIbHOE paboThI.
n3ydenue yuebHoit | TectupoBanue.
¥ HAyIHON
JIUTEPaTyphI.
- opopmIIeHHE
oT4eTa o
nabopaTopHO
paborte; amura
15 OKHUCITUTEIBHO- - peleHue nabopatopHoOn
BOCCTaHOBUTEJIbHBIE 4 4/21 6 JOMAIIIHETO pabotsl. Jlomaninee OIIK-4
TIPOIIECCHI 3aganus Ne 4; 3aganue Ne 4,
- camocrosiTensHoe|  TectupoBanwme.
H3yueHHe yueOHOU
U Hay4HOI
JIATEPaTypHL.
- opopmIIeHHE
oT4eTa o
nabopaTopHO
paborte; amura
- perieHne 7Ta00paTOpHOI
16 DTeKTpOXHMITECKHE 8 8/41 6,3 ,HOII)V[aH.IHeFO pa60TLII.)[[01\I/)1au1Hee OIIK-4
CHCTEMBI
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 9K3aMeH
Hroro no auciurinae 34 |34/141 36,3 9K3aMEH OIIK-4




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

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

Jlexuu mpoXoAT KaK B UH(OPMAIIMOHHOHN opMe, TIe UMEET MECTO MOCIIEeI0BATEIbHOE
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-KOHCYJIbTALUN, TJe TEOPETUUECKHIt
MaTepHuall 3apaHee BbIIACTCS CTYIEHTaM JUIsl CAMOCTOSITEIBHOTO W3YUYEHHs, JUIS TOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKKUM 00pa3oM, JIEKIIHS TPOXOIUT IO TUILY BOIIPOCKI-OTBETHI-AUCKYCCHUSI.

[ToMuMO 3TOTO B JIGKIMU MOTYT HUCIOJB30BATHCS AJIEMEHTHI MIPOOJIIEMHOTO M3JI0KEHUSI.
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 SIBIICHUM, PEAKIIUI WIIH ITPOLECCOB.

Jns peanuzauuu nHGOPMaMOHHO-KOMMYHUKAIIMOHHOM 00pa30BaTEIbHON TEXHOJIOTUU
MIPOBOJIATCS JICKIIMHM-BU3YAU3AI[MH, B XOJI¢ KOTOPBIX M3JIOKEHHE TEOPETUUYECKOTO MaTepualia
COIIPOBOYXKIAETCS MPE3CHTAIUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIsieTcsl B Xo/1e Ja0opaTopHbIX paboT, B X0/1€ KOTOPBIX
yueOHas paboTa HpPOBOAUTCA C peajlbHbIMU XMMHUYECKMMHU BemlecTBamu. Ha maGopaTopHBIX
paboTax BBHIMOIHAIOTCS TPYIIIOBBIC WIIM MHIUBHUIyaJIbHBIC 3aJaHMsI 10 TpoineHHoi Teme. [Ipu
MIPOBEJICHUH J1a00paTOPHBIX 3aHATHH HCIONB3YEeTCd METOJA KOHTEKCTHOIO OOY4YEeHHs, KOTOPBIN
MO3BOJISIET YCBOWTH MaTEpUall IIyTeM BBISABICHHS CBS3€H MEXKIy KOHKPETHBIM 3HAHHEM U €ro
npuMmeHeHueM. Kpome Toro, ueiaecooOpa3HO HCIOJIB30BaTh TEXHOJIOTHUIO KOJIEKTUBHOIO
B3aMMOOOyYeHHUsl (MapHyro paboTy) TpexX BHIOB: CTaTHYECKas Mapa, JWHAMHYECKas Iapa,
BapHalliOHHAs Tapa; COBMeEMIas €€ C TEXHOJOTHed MOIyIbHOro o00ydeHus. BpImoaHuB
IKCIIEPUMEHT, OOydJaromuecs (QOpMYIHPYIOT OOOOIICHHBIE BBIBOJBI II0 CEPHH OIBITOB,
UCIIOJIB3YS IPUEMbI AaHATIOTUU U CPABHEHUSI.

CamocrosTenpHas paboTa 0OydyaromMXCsi BKIIOYAaeT B ceOs camble Pa3sHOOOpa3HbIE
(dbopMbI yueOHOU AESITeTbHOCTU: BBHIMOJIHEHHE JOMAIIHUX 33/JaHUM, 3aBepiIeHue OhOpMICHUS
71a00paTOPHBIX pabOT, MOATOTOBKA K NMPAKTHKYyMY, M3yYeHHE OCHOBHOTO W JIOTIOJIHUTEILHOTO
MaTepuaiga Mo y4dyeOHMKaM U mocoOusM, YTeHHEe U MpopaboTKa HaydyHOH JHUTEepaTyphl B
OoubnuoTeke, HarMcanue pedepaToB U KYpCOBBIX padoOT, MOATOTOBKA K KOJUIOKBUYMaM, 3a4eTam,
UTOroBOM arrecranuu.CamocTosTeNbHas paboTa o0ydaronmxcs JA0KHA ObITH HampaBlieHa Ha
3aKperUIeHUs] TEOPETUIECKOTO MaTepHaia, U3JI0KEHHOTO Ipero/iaBaTesieM, Ha MPopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITENIbHOE H3yYeHHE, Ha TOJATOTOBKY K JaOOPAaTOPHBIM 3aHSATHUSM,
BBITTOJIHEHHUE JIOMAITHHUX 33JaHUI U TIOJTOTOBKY K PYOEKHOMY U 3aKIIFOUYUTEIHHOMY KOHTPOJTIO.
[Tpu npoBeneHnH pyOeKHOTO U 3aKIIFOUUTEIBHOTO KOHTPOJISI OCHOBHBIMHU 33JauaMu, CTOSIIUMU
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 MO3BOJISIOT HKCIIEPUMEHTUPOBATH C HOBBIMHU
dbopmamu kKOHTpOIs. OOyUaroOmMMCsT TPeATIaraloTcsl TeCThl M 3a7addl B DIIEKTPOHHOM BHIIE, C
ABTOMATHU3UPOBAHHOW CHUCTEMOW MPOBEPKU. B OTIMYME OT OOBIYHOTO TECTHPOBAHUS TaKOM
CTIIOCO0 KOHTPOJISI TO3BOJISIET CTYJIEHTaM B JIF000€ BpeMsl MPOWTH TECT, MPOAHAIU3HPOBATH
OITMOKY 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 00ecnevyeHue JUCIUIIMHBI (MO1YJIs1)

a) OcHoBHas JIUTEpaTypa:

1. OcuoBbl xumuu: yueonuk / B.I'. Banos, O.H. I'ea. - M.: KYPC: HUILl 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 : yde6Hoe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TVY, 2015. - 1 snexrpon. onr. guck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 14.10.2019). - MakpooObeKT. - TeKCT : 3JeKTpOHHBII. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) JlomostHuTEIbHAS JIUTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensnuk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texumdeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcubie 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: 22.10.2019). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus noctynssl Takke Ha CD-ROM.

3. Komsama, JI. I'. OxkucnuTenbHO-BOCCTAaHOBUTENBHBIE peaknud. OCHOBBI DIIEKTPOXHMHUH '
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 :
npaktukyM / O. A. Mumypuna, 3. P. Mymiuna, O. B. EpmioBa ; MarHUTOropckuii roc. TeXHHYECKHUit
yH-T uM. ['. U. HocoBa. - Marautoropck : MI'TY um. I'. K. Hocosa, 2019. - 1 CD-ROM. - 3arm. ¢
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. O6mas xumus: yuyed. A TeXHUUYECKMX 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. Kpatkuii cnpaBouHuk Qusnko-xuMuueckux BenuunH / coct.. H. M. Bapon, A. M.
ITonomapeBa, A. A. PaBuens, 3. H. Tumodeesa; nmox pen. A. A. Panens, A. M. I[lonomapeBoii. - 10-e
u3., ucnp. u jom. - CII6. : MBan ®enopos, 2003. - 238 c. : mr. - ISBN 5-8194-0071-2. - Tekcr:
HEINOCPEACTBEHHBIMN.

7. VI3BecTHs BBICIIUX YUE€OHBIX 3aBeIeHUN. XUMHUS U XUMUYECKasi TEXHOJIOTUSI:



Hay4YHO-TexHHuYecKuil xypHai — ISSN 0579-2991.

B) MeToan4yeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX MPOLECCOB: METOAMUYECKUE yKa3aHUs K
na0opaTOpHBIM paboTaM IO AUCHUILIUHE «XHUMHS» JUIsl O0YJaromUMXcs BCEX HaIpaBICHHN
MOJArOTOBKM M CIEUHAIbHOCTEH jgHeBHOW (opmbel  o0yuenuss / O.A. Mumypuna;
Marnurtoropckuii roc. rTexuudeckuii yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2016. — 11 c. — TekcT : HEMOCPEACTBEHHBIMN.

2. Komsama, JII'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKa3aHUSA JUIA
CaMOCTOSITENIbHOW palbOoThl MO AMCLUIUIMHE «XUMHS» U1 00ydaroIMXCsl BCEX HalpaBIeHUMN
NOJrOTOBKH W cnenuaibHocTed Bcex (opm oOyuenus / JL.I'. Komsna; Marautoropckuii roc.
texuuuyeckuit yH-T uM. ['. . HocoBa. — Maraurtoropck : MI'TY um. I'. 1. Hocoga, 2020. — 18 ¢. —
TekcT : HenocpeACTBEHHBIMN.

3. Komsma, JI.I'. CkopocTh XHMHUYECKMX PEAKIIMd M XHMHYECKOE PaBHOBECHE:
Mertoanyeckre ykazaHus K JaOOpaTOpHBIM paboTaM MO0 JUCHUIUIMHE <« XUMHS» s
00yyaroLMXCcsl BCEX HAIPABJICHHUH MOJATOTOBKU U ClielHaNbHOCTeH Beex popm oOyuenus / JLT.
Komspa, E.B. Tapactok; Marauroropckuii roc. texHmdeckuii yH-T um. I'. M. HocoBa. —
Marnutoropck : MI'TY um. I'. M. Hocosa, 2020. —8 c. — TekcT : HemocpeACTBEHHBIH.

4. PonuonoBa, H.U. Xumuueckas kuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOIUYECCKUE
yKa3aHMsl Ul CaMOCTOSATENIbHOW palboThl MO JUCLUIUIMHE «XUMMs» JUIsl 00ydaroLIUXcsi BCeX
HaMpaBJICHUH MOJTOTOBKM U crenuaibHocTel Bcex (Gopm oOyuenus / H.U. Pomunonosa, A.Il.
[TonomapeB; Maruutoropckuii roc. Texuuueckuit yu-t uMm. I'. 1. HocoBa. — Marnuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HemoCpeICTBEHHBIH.

5. Uymnposa, JI.B. PactBopsl: MeToanyeckas pazpaboTka K JabopaTOpHBIM paboTaM I1o
JUCHUILIMHE «XHUMHUsD) JJI1 00y4aroIMXCsl BCEX HANpaBICHUN MOATOTOBKH M CIIELUATbHOCTEN
Bcex hopm obyuenus / JI.B. Uynpora, T.M. KynukoBa; MarHUTOropcKHii roc. TEXHHYECKUN YH-T
uMm. I'. Y. HocoBa. — Marauroropck : MI'TY mm. I'. . HocoBa, 2020. — 41 c. — Tekcr :
HEINOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopsl: MeToanueckast pa3padoTka K CaMOCTOSTENLHOW paboTe 1o
IUCLUUIUIMHE «XUMHsS» A7 OO0Yy4YarolIMXcs IO BCEM HaNpaBlICHUSIM MOJITOTOBKM U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Muirypuna,
Marnurtoropckuii roc. tTexuudeckuit yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.
Hocoga, 2017. — 26 c. — TekcT : HemoCpeACTBEHHBIH.

7. Konsna, JI.I. KonnouaHele pacTBOphl: METOAMYECKHE yKa3aHMsS K J1abOpaTOpHON
paboTe Mo IUCHUILUIMHE «XUMUS» s 00ydaroluXcsl M0 BCEM HANpaBiICHUSM MOATOTOBKH U
crienanbHOCTAM Beex (opm oOyuenust / JLI. Komsima, JILA. BoapsiH; Marautoropcekuii roc.
texandyeckuid yH-T uM. ['. UI. HocoBa. — Maraurtoropck : MI'TY um. I'. . Hocoga, 2017. -9 c. —
Tekcr : HenmocpeACTBEHHBIN.

8. Komsima, JI.I'. OkucnuTeNbHO-BOCCTAHOBHUTEIBHBIE PEAKIIH: METOJMUECKUE YKa3aHUs
K JabopaTopHOil paboTe MO JUCHUIUIMHE «XUMHs» A 00ydaroluxcs BCeX HampaBiIeHUH
MOJrOTOBKM W creruaibHocTeil Bcex (opm oOyuenus / JLI. Komsma, E.B. Tapaciok;
Marnuroropckuii roc. tTexuudeckuit yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — Tekct : HeMOCpeACTBEHHBIH.

9. Konsga, JL.I'. OkuciauTenbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMM U IJIEKTPOXMMUYECKHE
MPOIIECCHI: METOAMYECKast pa3paboTka K CaMOCTOSTEILHON paboTe /sl 00yJaromuxcs Mo BCEM
HAlpaBJICHUSM IMOJATOTOBKM W cHenuaibHOCTSM Bcex (opm oOydenus / JLI. Komsma, E.B.
Tapacrok, 3.P. Mymnnnaa; Maraurtoropckuii roc. texuudeckuid yH-T uM. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. —41 c. — Tekcrt : Hemocpe1CTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXUMHYECKHE MPOIECChl: METOJMYECKUE YKazaHUs K
nabopaTopHoil paboTe Mo AUCHUILUIMHE «XUMUS» JUId 00y4aroluXcs MO BCEM HANpaBICHUSM
MOJITOTOBKH U CIIEIMANTBHOCTSIM Bcex Gopm oOyuenust / O.A. Mumypuna, H.M. Poauonosa;
Marnuroropckuii roc. tTexuuueckuit yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.



r) [Iporpammuoe o6ecneuenue u UHTEepHET-pecypceh:

IIporpammHoe obecnieyenne

HanmenoBanne .
0o Ne noroBopa CpoK JIeHCTBUS JTUIICH3UN

MS Windows 7
Professional(mms  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (ms  |[1-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)
MS Office 2007 |y, 135 1 17.09.2007 Geccpouno
Professional
7Zip CBOOOHO pacmpocTpaHsIeMoe OeCcCpoOUHO
FAR Manager CBOOOIHO pacIpoCcTpaHIeMOe 0OECCPOUHO

IIpodeccnonanbubie 0a3bl JaHHBIX U HHPOPMALMOHHBbIE CTIPABOYHbIE CHCTEMbI
HasBanue kypca CchblIka

OnekTpoHHas 0a3a TepUOAMYECKUX W3maHui East
View Information Services, OO0 «IBUC»
HaunonansHas UH(POPMAITMOHHO-aHATUTUICCKAs
cucrema —  Poccuiicknii  mHgekc  mayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PHI)
[TouckoBast cuctema Axanemus Google (Google
Scholar)
HNudopmanronnas cuctema - Enunoe okHO AoCTyma K
HHGOPMAIMOHHELIM pecypcaM

https://dlib.eastview.com/

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

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

®denepanpHOE rOCyJapCTBEHHOE OrOJKETHOE

YUPEIKICHUE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
NPOMBIIIICHHOW COOCTBEHHOCTH))

Poccuiickas locynapersentas OubmoTCKa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

OnekTpoHHble pecypchl oubanoreku MI'TY um. I'.1. http://magtu.ru:8085/marcweb2/Default.asp
Hocoga ' O '

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecnedeHne TUCHUTLTHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 0OecIieueHUe JUCIUIUINHBI BKITFOUAET:

VY4eOHble aynuTOpUU s TPOBEACHMUSI 3aHATUH JIeKIUMOHHOro Tuma. OcHaleHue:
MynbTHMeANIHHBIE CPEICTBA XPAaHEHHUS, TTepeIauu U MpeICTaBIeHUs UHPOPMALIUH.

YyeOHblE ayIUTOPUM Ui TNPOBENCHHUS  J1a0OPATOPHBIX  3aHATHH, TIPYNIOBBIX U
VHJVMBHUIYaJIbHBIX KOHCYJIbTAllMM, TEKYIIErO0 KOHTPOJISA U MPOMEXKYTOUHOU arTecTanuu. OcHaleHue:
OO6opynoBaHue A5 BBIIOTHEHUS J1a00paTOPHBIX paboT, XMMUYECKas Mocyia, peakTHBbl, HarnsaHsie
MaTcepurabl: Ta6J'II/II_[I)I, CXEMBI, IINIaKaThI.

[Tomemenust ans camocTosTeNbHOW paboThl oOyuaronxcs. OcHamienue: IlepcoHanbHble
kommbioTepel ¢ maketom MS Office, Beixomom B MHTEpHET W C JOCTYIIOM B DIIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[TomenieHust A1t XpaHEHUST U POPIIAKTHIESCKOTO OOCITYKHUBAaHHUS YI€OHOTO 000pYIOBaHUS.
OcHamienue: Cremnaxu, ceiidsl 1 XpaHeHus: yueOHOro o0opyaoBaHust. IHCTpyMEHTHI A1 peMOHTa
1a60paToOpHOro 000PYJOBaHHUSL.



MMPUJIO)KEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAaMOCTOATEIbHOI PadoThl 00y4a0IIMXCS

CamocrosiTenbHast pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMsl JaOOpPATOPHBIX 3aHATHM, TaK M HA IJIAHOBBIX KOHCYJbTAlUAX, U Ha
BHEAYIUTOPHYIO, MPOUCXOMAAIIYI0 BO BpeMs MOJTOTOBKU CTYACHTaMHU OTYETOB IO J1a0OpaTOPHBIM
3aHSATHUSIM U BBITIOJIHEHUSI IOMAITHUX 3aaHUi.

AynutopHas caMoCTOsiTelbHass paboTa OOydYaroIIMXCs IPEANoyiaraeT MPOXO0XKJIECHUE
TECTUPOBAHUSA MO KAXKJAOMY Pa3zeily TUCHUILTUHBL. TeCThl BKIIOUYAIOT TEOPETUUECKUE U TIPAKTUUECKUE
3aJlaHusl, OTBETHl HAa KOTOpbIE TPeOYIOT TIyOOKOro MOHMMAaHHSA H3YYEHHOro MaTepuana. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXKIOMY BOIPOCY Mpelsaraercsi YeThlpe BapHUaHTa OTBETOB, Cpelu
KOTOPBIX OJUH WJIM HECKOJBKO NpaBWIbHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISACTCS ITyTEM
COIIOCTABJICHHUS IMOJIYYEHHBIX PE3yJbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcuManbHOe
KOJIMYECTBO 0AJLTIOB B K10l Teme Kypca — 10.

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

B tectax no teme «XuMu4eckass TEPMOAMHAMHUKA: MIEPBBIC IECTh 33/IaHUI OIIEHUBAIOTCS 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) MPOIYKTHl XMMUYECKON peakuu
B) PEaKIMOHHBIN COCY]
I') MCXOJHBIC peareHThl U MPOAYKTHI peaKIuu

[lepBsiii 3aK0H (TIEpBOE HAYaI0) TEPMOJIMHAMUKHA MAaTEMaTHUECKH 3allMChIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)

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

B sk30Tepmuueckoii peakuuu:

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
CrangapTHble TEIU10BbIe 3 PEKThI MPUHITO 0003HAYATH:

a) AUcr B) Q 101,3%"

6) AH°29s8 r) AHcr

Kakue U3 npuBeIEHHBIX PEAKIIUH SBISIOTCS SHAOTEPMUICCKAMHE?
a) 1/2 N2+ 3/2 Ho=NHs , AH = — 46 K][x/mMonb

0) H2+4/2 02,=H20, AH = -242 K]I»/Mo1b

B) 1/2 N2+ 1/2 02=NO , AH = 90 KJTx/Mom

r) 1/2Hx+ 1/2 I=HI, AH = 26 K]I>x/momb

Kakas u3 HamMcaHHBIX HMKE peaklMil OoTBeyaeT Teriore oOpa3oBaHMs okcuia a3ora ( || ) B
CTaHJApPTHBIX YCIOBUAX?

a) 1/2 N2+ 0=NO B) 1/2 N2+ 1/2 O2 = NO

6) N+ 1/202=NO r) NH3+5/202=2NO +3 H20

[Tpu BoccTanoBnenuu 16r okcuma menu( || ) Mo peakuu :

CuO ) + C (rpagur) = CU ) + CO (), mornoTusiock 22 k[ TEIIOTHI.

DHranemus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:



a) 110 B)220,5
6) -200,5 r)735
8. Hnst peakiuet NiO ) + C (pagur) = NI 9 + CO (. Ompenenure BO3MOXKHOE HarpaBliCHHE
CaMOIIPOU3BOJILHOTO TEUEHUS PEAaKLIMU IPU CTAaHAAPTHBIX YCIOBUAX U IpHU TeMiieparype 627°C.

BemectBo AH®298 (KJIx/M0J1B) S°0e8 ([x/Monp*K)
NiO —239,7 38
C (epadur) 0 5,74
Ni ) 0 29,9
CO —-110,5 197,4

B otBeTe ykaxuTe 3HaueHUs dHepruu ['mb0Oca mpu CTaHIAPTHBIX YCIOBUSAX, MPH 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
0. Kak n3MeHsieTcst SJHTpONuUs Npyu pas3IokKEeHUN KapOoHaTa KabIHs?
a) YBEJIMYUBACTCS B) HE YMEHbIIIAeTCs
0) yMCHBIIIAETCS T') HE 3HAI0
10. JlaHHas peakuus:
2KClO3 (tBy —2KCl (18)+30:2 (1) AH<O
MOJKET CaMOIIPOU3BOJILHO MPOTEKATh
a) B MPSIMOM HaIpaBJIEeHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Ttectax mo teme «XHWMHUECKas KHHETHKA». IEPBOE, BTOPOE, TPEThE, YCTBEPTOEC M IISATOC
3amanusa oneHuBarorca B 0,5 Oaiuia; mrecroe, ceAbMOE, BOCBMOE, OEBITOE M IecATOE — B 1 Oami, a
OJMHHAJIAaTOE — B 2,5 Oainia.

Tecer Ne 1

1. Paznen XuMuu, U3y4aromui CKOPOCTH U MEXaHU3Mbl XMMUYECKUX peaKIfii, Ha3bIBaeTCs

a) XUMH4YecKasi TepMOJUHAMUKa

0) TEpPMOXUMHS

B) XUMHMYECKasi KHHETUKA

2. CKOpOCTh XUMHUECKOW peakluu — 370 ...

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

0) U3MEeHEeHHe KOJIMYECTBa BEIIECTBA peareHTOB (WM MPOIYKTOB) PEAKLMU B €AMHUI]Y BPEMEHH B
enuHuIEe o0bemMa

B) KOJIMUECTBO BEILIECTBA MPOJYKTOB PEaKIIMK K MOMEHTY OKOHYAHUS PEaKLUU

3. B kakux enuHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKOW peakiuu?

a) Momb 11 ¢ !

0) Ge3pa3zmepHas BEIMYMHA

B) MOJIBZ C

4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTb XMMHUECKUX pPEaKIHii?

a) OT IPUPOBI pearupyroux BeIeCcTB

0) OT TemMnepaTypsl

B) OT 00beMa peakIIMOHHOTO cocy/a

5. CocrosiHue XMMHUYECKOTO0 PAaBHOBECHS OOPATHMBIX MPOLIECCOB KOJUYECTBEHHO XapaKTepHU3yeTcs

a) paBHOBECHBIMU KOHIIEHTPAIUSIMH NPOIYKTOB peaKuu
0) sHeprueil akTUBHU3aLUU
B) KOHCTAHTOI paBHOBECHS



1)
2)
3)
4)

1)

6. Kak 3anmceiBaeTcst BBIpaKeHHUE 11 CKOPOCTH PEaKINU

4NO »+6H0=4NH31)+50:

a) V=K[NOJ*[H20] 6) V=Kk[NH3][O2] B)V =k[NOJ*[H20]°

7. Kaxk 3anumiercs: BeIpakeHHe Il KOHCTAHTHI paBHOBecus peakiuu A +2 B = C +D?
a) Kp = [C][D]/ [A][B]?
6) Kp = [C][D] / [A][B]
8) Kp = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha quarpaMme MoKas3bIBaeT 3HaYCHUE TEIUIOBOr0 A deKTa peakuun?
a)l E 1

VRN
/

XOJI peaKIuu

A

A

v

9. Yrto MOXHO CKa3aTh O PEAKIIUU, H300PAKEHHOM Ha JrUarpaMMe K Borpocy 87

a) 9K30TEePMHUYECKasl pPeaKiIus

0) SHIOTEepMHUYECKAS PEaAKITUs

B) pEaKIisl ONMCHIBACT COCTOSIHUE PABHOBECHS

10. PaBHoBecue peakuuu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0

CMEIIAETCs BIEBO.

a) IPY IOHW)KCHUH TeMIIepaTyphbl

0) IIpH MOBBIMICHUHN TEMITCPATYPhI

B) IIPH MOBBIIICHUY JIaBJICHUS

11. ns peakuuu C) + 2 H 2 ) = CH 4 () mpu HEKOTOpOH TemmepaType KOHCTaHTa PABHOBECHS paBHA
0,8. PaBHOBeCHast KOHIIEHTpaIUsl BOJOpo/ia paBHa 1,2 Monb/1. BerarcnuTe UCXOAHYIO KOHIIEHTPAIUIO
BOJIOpOJIA.

a) 1,2

0) 3.5

B) 5,0

PacTBOpbI

B tecrax mo teme «PacTBopbI»: mepBoe 3ajaHUE oOleHHBaeTcs B 1 Oamn; BTOpoe, TpeThbe,
4eTBEpPTOE, MATOC U MIECTOE 3a1aHus - B 1,5 Oana; ceibMoe, BOCBMOE, JIEBIATOE U JISCATOC — B
0,5 6anna.

Tect Nel

1. nst ypaBuenus peakiun Cu SO4 + KOH —... cokpaliieHHOE MHOHHOE YpaBHEHHE 3alUIIETCs B BUJIE
2K* + SO4* = K2S04
Cu?* + S042 + 2K* + 20H" = Cu(OH)24 + K2SO4
CuSO; + 20H" = Cu(OH)2d + S04~
Cu2* + 20H- = Cu(OH)24
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 HC104 paBHO
N1 2)2 3)11 4) 13

4. Ins momasienust ruaponusa xiaopuaa xpoma (I1I) cnegyer
T00aBHUTH COJSTHYIO KUCIIOTY



2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

4.

100aBUTh IIEI0Yb
pa30aBUThH PacTBOP BOAOH
MOBBICUTH TEMIIEPATYPY

5. B pasbaBieHHOM pacTBOpe, NPUTOTOBICHHBIM M3 THUApOCYiIb(dara KajablMsg WU BOABI, CyMMa
K03 (HULMEHTOB B YpaBHEHUH HEOOpaTUMOMN AMCCOIMAIIMKM PACTBOPEHHOIO BEUIECTBA — ATO

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

6. PactBopuMocTh OkcanaTta cepebpa pasHa 3,27-107 r/ 100r H20. Onpenenurte npou3BeNcHUE
pactBopumoctu Ag2C204

1)5102  2)1,16:10° 3)10,7-106  4)2,31-10°8

7. MaccoBas A0JId paCTBOPECHHOI'0 BE€HICCTBA — 3TO OTHOIICHUEC

MacChl BEIECTBA K MAacCe BOJIbI
KOJINYECTBA BEIIECTBA K 00bEMY BOJIBI
MacChl BEIIECTBA K Macce pacTBopa
KOJIMYECTBA BEIECTBA K 00BEMY pacTBOpa

8. K cimabeim QJICKTPOJIMTaM OTHOCHUTCA ...

TUJIPOKCHJT AMMOHUSA
TUJIPOKCHU/]T KaJnst
XJIOpUJT KaJbLUS
MapraHIloBasi KUCIIOTa

9. M3BecTHO, YTO BOJIHBIE PACTBOPHI MHOTHX COJIEH MOTYT UMETh IIEJIOYHYIO WM KHUCIYIO CpPELy.
[IpuuuHOI 3TOTO ABIAETCA ...

3JIEKTPOJIU3 COJIEH
JUCITPOTIOPIIMOHUPOBAHUE COJIEH
TUAPATUPOBAHUE COJIEH
TUJIPOJIN3 COJIEU

10.3nauenune PH uuctoii Boas! npu 25°C cocrapusier

D1 2)7 3)0 4)10

MarnuTtoropckuii Texuudeckui yausepcuret um. I'.M.Hocosa

I[I/ICHepCHbIe CHUCTEMBbI

B Ttecrax no teme «JlucnepcHbIE CHUCTEMBI»: NEPBOE, BTOPOE, TPEThE M YETBEPTOE 3aJaHUS

OIICHUBAIKOTCs B 1 6ann; IATOC M ICCTOC 3aJaHUs - B 3 Oaina.

1)
2)
3)

Tect Nel

VYkaxuTe pazmMepbl YaCTHUI] KOJUIOUAHBIX CUCTEM

MeHbIe 1 aM

ooubiie 100 HM

ot 1 aM mo 100 am

Kakme wuOHBI CHOCOOHBI BBI3BATh KOATYNAIMIO KOJJIOMJA, YaCTUIBI KOTOPOTO HMEIOT

MTOJIOKUTETBHBIN 3apsia?

1)
2)
3)

KaTHUOHBI

AHHUOHBbI

MOJISIPHBIC MOJICKYJI

ZIJ'IH KaKoro 3JICKTPOJIMTA MMOPOT KOaryJjadinuu KOJJIoru/aa € IMOJIOKHUTECIbHO Sapﬂ)KeHHOﬁ qacTUIeH

JOJIDKCH OBITh HAUMEHBIITUM?

1)
2)
3)

XJIOPH/T] KaJTHsI
cynbdar Kaaus

oprodocdar kanus

Mutienna 30511 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI

KaKOH 2JIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuimu3aropa?

1)
2)

xyopun xenesa (111)
BOJIA



3)  TUAPOKCHI Kayus

5. [Tpu B3aumogeiicteuu 20 ma 0,001H wutpata cBunua (1) ¢ 10 mun 0,02H cynbsdara xanus
oOpasyercst 305 cyiab(dara cBuHma (ll). K kakoMy smexTpomy AOMKHBI TEPEMENIaThCsl YaCTHIIBI
IHCTIEPCHOM (ha3bl MpH AMEKTpoIH3e?
1)  HaxoAATCs B COCTOSHHU JUHAMUYECKOTO PABHOBECHS
2) K Karoay
3) Kk aHomy

6. B nBe xon6b1 HamuTO 10 50 MIT 301 THAPOKCHIA kKene3a. J{ist Toro 4roObl BEI3BATh KOATYJISIIHIO
307151 TOTpeboBaIoCh 100aBUTH: B repByto — 5,3 mur 1H pactBopa xmopuaa kanus; B 1pyryto — 18,7 mi
0,001H pactBopa ¢ocdara HaTpusi. BeraucanuTe mopor KoaryJisiud Kaxaoro dJIEeKTPOJIUTA.

OKHCIANTENBLHO-BOCCTAHOBUTEIbHbBIE NMpouecChl

B Tectax mo teme «OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPEThE,
4EeTBEPTOE U MATOE 3a7aHus oneHuBaroTcs B 0,5 6ama; mectoe — B 1 6ait; ceapmMoe U BOCbMOE — B 2
Oamna, a aeBsiToe — B 2,5 OaJIOB.

Teer Ne 1

1. OKkucIUTENh — 3TO aTOM, MOJICKYJIA WA HOH, KOTOPBIH ...

1) yBeNMYMBACT CBOIO CTCHICHb OKHCIICHHUSI

2) MPUHUMACT SIEKTPOHBI

3) oTaaeT CBOM JICKTPOHBI

2. Tporiecc BOCCTAHOBIICHUS] UMEET MECTO B CIIydae, KOr/a . ..

1) HelTpabHBIC ATOMBI IIPEBPAILAIOTCS B MOJIOKHUTEIbHO-3aPSIKCHHBIC HOHBI

2) MOJ0XKUTEIbHBII 3aps HOHA YMCHbIIACTCSA

3) OTPHUIATEIILHBINA 3apsi]] HOHA YBEITUIHBACTCS

3. U3 npeacTaBieHnbIx Hike peakiuii K OBP aucnponopuuoHMpoBaHus IIPUHAIEHKHT ...
1) S + 2HNO3 = H2SO4 + 2NO

2) 2H>0, = 2H,0 + O2

3) Mg + S = MgS

4. K BOCCTaHOBUTENSIM OTHOCATCH ...
1)  meraIbl, BOAOPO/, YIIIEPO
2)  aKTHBHbBIC HEMETAJLIbI
3)  3JeMEHTHI, HaXOAIINECS B CPETHEH YaCTH MEPHOMUECKON CHCTEMBI
5. CtemneHu OKUCIIEHUSI KUCIOpO/a a) B BOZE U 0) B MEPOKCHIE BOIOPOJIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-20-1
6. [lepmanranar kanus B OBP, mpoTekaromux B KUCIIOH cpefie, BOCCTaHABIMBAETCS 1O ...
1)  xarmona Mn%*
2)  manranat-nona MnOs>—
3)  oxcuaa maprania (1) MnO
7. B peakmuu, nporekatorierdr mo cxeme Cr.Sz + KNOsz = KoCrOs + KSOs + NO oxucneHuro
MIOJIBEPTAIOTCS CIIEAYIONINE AIIEMEHTHI ...
1) aszorucepa
2)  cepau Xpom
3)  XpoM M azoT
8. Cymma k03(ppHUIIMEHTOB B peakiuu, MPUBEIEHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmerton B peaiurn KMNOs + HClouy, = ... paBHa
1) 30 2) 26 3) 35

SHeKTpongnqecxne CHCTEMBI
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B Tectax mo Teme «DNEKTPOXUMHUYECKHE CHCTEMBI»: IEPBOE, BTOPOE M TSATOE 3a/laHus
OIICHUBAIOTCS B |1 Oajut; TpeThe M YeTBEpTOE 3aanus— B 1,5 Gania; mectoe u ceapMoe — B 2 Oaa.

Tect Nel
DNEKTPOAHBINA MOTEHIIUA OMPEACIIAIOT M0 YPABHEHHUIO ...
Hepucra
MenaeneeBa-Kinaneipona
bonbiMmana
AppeHnunyca

Paccumraiite DJIC ranpBanmueckoro snemeHta MQ|IMQSO4||CuSO4Cu mpu craHmapTHBIX
YCIIOBUSAX
—-2,03
-2,71
2,71
0,81
Kakne npoaykTsl 00pa3yroTcst Ha KaTOZe MPH AJIEKTPOJIM3E PacTBOpa HUTpaTa cepedpa’?
BOJOPOI
cepebpo
a30THasl KUCIIOTa
KHCIIOPOJ
VkaxuTe cyMmy KO3QPHIIMECHTOB B ypaBHEHHUH 3JIEKTPOIn3a pacTBopa Hutpara meau (11)
12
11
10
8
Kakas ®3 TpUBEICHHBIX  OKHCIMTEIFHO-BOCCTAHOBUTENFHBIX  PEAKIUH  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HaIlpaBJICHUN?
FeSO4 + Cu —...
CuSO4 +Fe —...
CuSO4 +Na —...
HCI+Cu —...
Bbunciute Maccy NWMHKA, TOJYYEHHOTO TPH DJEKTpoNU3e Cynb(ara IMHKA, KOTOPBIN
npoBoAwn B TeueHue 20 cex npu cuiie Toka 1A
2,110
0,05
0,013
6,7:1072
[IpuBenuTe CcXeMbl DJEKTPOAHBIX MPOIECCOB M MOJICKYJISPHOE YpaBHEHHE pPEaKIIHH,
NpPOTEKAIOIIEH NPU AIEKTPOXUMHUYECKOI Koppo3uu ranbBaHonapel ZN|Mg B cepHokmcioii cpexe. B

OTBETE YKOKHUTE CyMMY KO3 PHUITMEHTOB B MOJIEKYIIPHOM ypaBHEHHH.
6

5
4
8
Breaynuropnas camocrosiTenbHas paboTa 00ydaroImMXcs OCYIIECTBISCTCS B BHJIEC WU3YYCHUS

JTUTEPaTyphl IO COOTBETCTBYIOIIEMY paslielny C MpopaboTKON marepuaina; oGopMIeHUs OTYETOB IO
nabopaTOpHBIM paboTaM U BBITIOJTHEHHS JOMAIITHUX 3aJJaHUH.

BapuaHThl TEMATHYECKHX JOMAIIHUX 32JAHUH 1JIs1 BHEAYIMTOPHOI CaAMOCTOATEILHON padoThI

CTYACHTOB IO TeMaM

Jlomamuee 3agaaue No 1




no TeMe «XuMH4ecKas TEPMOAUHAMHUKA)

B momamiHeM 3a1aHuu 1Mo TeMe «XHUMHUYECKas TEPMOJAUHAMUKA: IepBast 3a7ada OIIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6aya; Tpeths — B 1 6am.

3amaua Nel

Hna peakuun CHg ) + CO2 ) = 2 CO ) + 2 Hz () onpenenute BO3MOXKHOE HalpaBICHUE
CaMOMPOU3BOILHOTO TeUeHHUs PEaKIUU MPU CTAHAAPTHBIX ycloBuaX u pu Temmnepatype T = 927 °C,
ecli TeryIoBoi 3(h(eKT peakiuu 10 3aJaHHON TeMIlepaTypbl HE U3MEHUTCS. YKaXHTE: a) BbIICNAETCS
WIM TOrJIOUIaeTCs SHEpPrus B XOJe peakuuu; O) MPUYMHY HANJAEHHOTO H3MEHEHMS JHTPOIHU.
PaccuuraiiTe TeMiiepaTypy Hadajia peaKkLuH.

3amaua Ne2

Brraucnure TermnoBoit addekr peakuun: CaCs ) + 2 H2Or) = Ca(OH)2 ) + C2Hz (), monb3ysich
CTaH/IaPTHBIMU TEIIOTaMU 00pa30BaHUs pearupyromux BemecTB. CKOJIbKO TEIIOThl BBIACIUTCS WU
MOTJI0TUTCS Tipu oOpazoBanuu 2,24 1 CoHz?

3amaua Ne3

[To TepMOXUMHYECKUM YPaBHEHHSIM PACCUUTANTE TEIUIOBOM APPEKT pEaKIiu:
Hz ) + CO2 () = CO () + H2 O(r). TepMoxumMuueckne ypaBHEHUS:

a) Ho ) + 7% O2 ) = H20 (), AH = -241,9 xJIx;

6)2COr) + 020 =2 CO2 (), AH = -566,2 x /I k.

Jlomainee 3aganue No 2
o TeMe « XUMHYECKAsd KHHETHKA)

B nomamnem 3aganum mo teme «XHMMHUYECKas KMHETHKay»: MepBas 3ajada oleHuBaercs B 1,5
Oaia; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTas U nATas — B 1 Ga.

3amaya Nel
Peaknus mporekaer mo ypaBHeHuto: Oz ) +2 CO y = 2 CO2 (. HauanbHble KOHIICHTpAIMH

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 mMonb/n. Bo ckompko pa3z u3MeHHUTCS
CKOpOCTh MpsMon peakmuu, korjaa mnpopearupyeT 30% CO? Bo CKoNbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOM ¥ 00paTHOM peakiuu, €CIu YBEJIHNUUTh JaBlIeHHE B CHCTEME B JBa pasa?

3amaya Ne2

IIpu temmepatype 40 °C HekoTOpoe KOJTMYECTBO BENIECTBA BCTYMAET B peakiuio 3a 20MUH.
Paccuuraiite Bpemsi, mpu KOTOPOM OTO K€ KOJMYECTBO BEIIECTBA BCTYNMHUT B PEAKIHIO TPHU
temneparype 200 °C, ecnu TemmepaTypHsIii KOd((GUIMEHT CKOPOCTH Peakiuy paBeH 2. Bo ckombko
pa3 U3MEHUTCS MPU ITOM CKOPOCTh PEaAKIUu?

3amaua Ne3

Haiinute HayanbHbBIE KOHIIEHTPAIIMHA UCXOIHBIX BEIIECTB M KOHCTAHTY PABHOBECHSI PEAKITUU:
Fe o + H20 ) = FeO () + Ha (1), ecniu paBHOBeCHBbIE KOHIIEHTPAIIUU PEArupyroluX BEIIECTB PaBHBI:
[H20]=0,3moms/1, [H2] = 0,4 Moas/m.

3amaua Ned

Jia peakmonnon cucremsl: CO )y + H20 ) = CO2 (7 + H2 (p HavanbHbIE KOHIEHTpALUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBeCHs paBHa 1,45.

3amaya NeS

Bripasute uepe3 KOHIIEHTpAIlMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICTYIOIIMX PEAKIIUNA:

N2 + 3 Haey) = 2 NH3 ), AH =-92,2 /I x;
COzr) + C =2 COw), AH =+160,5 x/Ix;
COq) + H20@) = CO2 () + Ha), AH =-41,1 xJ]x.

VYkaxuTe HampaBJIeHUE CMEIIEHUSI XUMUUECKOTO PABHOBECHUS dTUX PEAKIIMI: a) IPU MOHKCHUHN
TEMIIEPAaTyphl, €CIH JaBJICHHE IOCTOSHHO, O) MPHU TMOBBLIINIEHWU NaBIEHUS, €CIM TeMIleparypa
MMOCTOSTHHA.



Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»

B nomamnem 3amanum mo Teme «PacTBOphD»: TmepBas, BTOpas, TPeThd W TATas 3a4adu
orieHUBaeTcs B 1 O6am; yerBepras u mectas — B 0,5 6arnia.

3amaya Nel

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

PaccuuraiiTe: a) MaccoBylO JOJIO BelIECTBA B pacTBOpe; 0) MOJIPHYIO KOHI[EHTPALHUIO
SKBUBAJICHTA; B) MOJISUIBHOCTD; I') TUTP; 1) MOJIBHYIO JIOJIO BEILIECTBA B PaCTBOPE.

3amaua Ne2

3aKOHUYUTE MOJICKYJSpHbIE W HANUIIUTE COKpAICHHBIE WOHHBIC YPaBHCHHSI peaKIuid
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO3 + HoS —

MgCl; + KOH —

CaF, + HCI —

Sb(OH)3 + H2SOs —

Sb(OH); + NaOH —

3amaga Ne3

CocTaBbTe MO JABa MOJIEKYJISPHBIX YPABHEHUS PEaKUUi K CIETYIOIIUM HOHHBIM:

Ba?* + CrOs> — BaCrOs;

NH:* + OH — NH4OH;

ZnS + 2H' — Zn** + H:S

3agaua Ned

Boeruucnure pH 0,05M pacTBopa cepHOM KMCIOTHI.

3agaua Ne5

Kaxue u3 cnenyrommx coner noaseprarotcs ruaponusy: NaxSiOs. Cu(NOzs)z2. KBr? Cocraebre
HMOHHBIE U MOJIEKYJISIpPHbIE YPaBHEHHUS THIpPOJIM3a COOTBETCTBYMOIUX coyiel. Kakoe 3nauenue pH (<
WIN> 7) UMEIOT PacTBOPBI ATUX COJIEH?

3agauda Ne6

Haiinute npoussenenue pacrsopumoctu PhClz, eci B 200 Mt Bozsl pactBopsiercst 2,17 T 3Toro
COETUHEHUSI.

Jlomaimnee 3aganue No 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IIPOLECCHI»

B nomamuem 3amanuu mo TemMe «OKHCIMTETHHO-BOCCTAHOBHUTEIBHBIC MPOIIECCHI: TepBas
3a/maya ornieHuBaercs B 1,5 6aia; BTopas — B 2,5 6aina; TpeThst — B 1 Ga.

3amaga Nel

[Tonbepure Kk03(pPUIMEHTHI B YpaBHEHMSX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKLUH.
VYKaXuTe THUIl KaXKI0U PEAKIINH.

Paccunraiite SIEKTPOABMKYIIYIO CUIY W OIPEACIUTE HAIpaBICHUE CaMOIPOU3BOJIBHOIO
MIPOTEKAaHUs MEPBOM pPEaKIUU IPU CTAHIAPTHBIX YCIOBMSX, MCIOJbB3ys 3HAYEHUS OKHUCIHMTEIIBHO-
BOCCTAHOBUTEJIbHBIX ITOTCHIIUATIOB:

HJ + H3POs — Jo + H3POs + H2O

HNO; — HNOsz + NO + H20

H[AuCls] + H202 + NaOH — Au +NaCl + 02 + H20

NH4ReOs + H2 — Re + NHsz + H20

KBrO — Oz + KBr

3amaga Ne2
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CocrtaBbTe ypaBHEHHS OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

KMnOs + NaNO, + H.0 —

NaCrO, + H.0, + NaOH —

Bi(OH)s + NaxS;0g + NaOH —

Bi.O; + C —

Mg + HNO3 (pass) —

3amaua Ne3

Hanbl nBe okuciutenbHo-BocctaHoBUTENbHBIE mapbl: KNOz, KNOsz; u Pb(NOz)2, PbOo.
[Tonmp3ysick TaONMUIECH CTAaHAAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IMOTCHIIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXKHOH peakiuu B ykazanHou cpeae (HNOs). Paccuumraiite 3HaueHue
BJIEKTPOJABUKYILEH CUIIbI PEAKLIUH.

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

B nomarHeM 3aaHuu 110 TeMe «DJIEKTPOXUMHUYCSCKUE CUCTEMBI»: IepBast 3a/1adya OICHUBACTCS B
1 6amt; BTOopas — B 1,5 6aina; Tpethst — B 2,5 Oasia.

3ajmaua Nel

CocTaBbTe DJIGKTPOHHO-MOHHBIE ypaBHEHHUS JJIEKTPOAHBIX TPOIECCOB U MOJEKYISIpPHOE
ypaBHEHHE TOKOOOpPAa3yIOIIeH peakiuu, MpOoTeKaroule mNpu paboTe TralbBaHUYECKOTO JIIEMEHTA
Co/Co(NO3)2 // AI(NOz)3/Al. Paccuuraiite DJIC (E) ranpBaHHYeCKOro 3JIEMEHTa HPH CTaHIAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHLMAN aHOJA PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METajula B KaTOJAHOM pacTBope, mpu kotopoir IJIC raibBaHUYECKOTO 3JIEMEHTA
ymenbuTcs Ha 0,02B.

3amaya Ne2

[IpuBenute cxeMbl SJCKTPOAHBIX MPOIECCOB U  MOJEKYISPHBIE YPAaBHEHHS PEaKIIMid,
NPOTEKAIOIINX MPHU JIEKTPOXUMHUECKON Koppo3uu ransBanomnapsl Co/Ni: a) B kucioii cpeze; 0) Bo
BJIQKHOM BO3/yXe€.

Ornpenenure yObUIb MAacchl aHoja MPU KOPPO3UH B KUCTOW cpere 3a 20 MUH, €CIM CKOPOCTh
koppo3uu coctaBuia 0,01 r/y.

3amaga Ne3

CocTaBbTe JIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (aHOJI HWHEPTHBIA) U
MOJIEKYJISIPHOE YPAaBHEHHE PEAKIINH, POUCXOISIIEH MTPH AIEKTPOITH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOas.

Brbrancnute ¢akTuyeckoe KOJIWYECTBO METasula, MOJYYEHHOTO Ha KaTofe NpU DIEKTPOJIU3e
Co(NO3)2, ecitit 3JIeKTPOIIH3 MTPOBOAMIM B TeueHHH 1 4. Bhxoa MeTasia mo Toky coctaBui 85%.

YKakuTe BO3MOKHBIE TPHUMHBI YMEHBIICHUS BBIXOa METallIa TI0 CPABHEHHIO C PACUETHBIM.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM
KOHTpOJII)Hble BOIIPOCHI IO TEME «XuMHuUYecKas TEPMOIUHAMUKA»

OCHOBBI XUMHYECKON TEPMOANHAMUKH: [IOHATHE CUCTEMBI, BUIBI CHCTEM.

TepMmoauHaMuyeckue napameTpsl U QyHKIIUH COCTOSIHUSI CUCTEMBI.

Buytpennss sneprus. Pabora. Teriora.

ITepBblil 3aKOH TEPMOAMHAMUKH (BBIBON).

OHTa’dbNMs Kak QYHKIUS COCTOSIHUS CUCTEMbI. DHTAJbIUs 00pa30BaHMsl BEILIECTBA.

TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAONME HA TemiaoBoil 3ddekr
XMMHYECKON peaKIIuu.

Tepmoxumust. 3akoH ['ecca.

CrnencrBus u3 3akoHa ['ecca.

OHTponus Kak (PyHKIMS COCTOSIHUS CUCTEMBI.
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BTopoii 3aKk0H TepMOJIMHAMUKH.

Tperuii 3aKOH TEPMOIUHAMUKHU.

Duneprus ['m60ca.

Hampasnenne camorpon3BoJIbHOTO MPOTEKAHUSI XUMUYECKUX PEAKIIHIA.

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

Xumunyeckas KuHetuka. CKOpoCTh XMMUYECKOM peaklui U METO/bI €€ PETyJINPOBAHMSL.
Bnusinue KOHIIEHTpaIMK Ha CKOPOCTh XUMUYECKON peakIiuy (3aKOH JEHCTBYIONIUX MAacce).
Bnusaue Temneparypbsl Ha CKOpOoCcTh XxuMuueckor peakuuu. [IpaBuio Baut — Nodda.
Teopust aKTUBHBIX CTOJIKHOBEHHI AppeHuyca.

DHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoJHOro KoMIUIEKca. DHepreTuyecKas guarpaMmma.

Kpupas Maxkcsenna — bonbiimana. DHepreTuueckuii 6apnsep.

Karanutnueckue cucremsl.

Bnusgnaue kaTtanu3aropa Ha CKOPOCTb XUMHYECKOM pEaKIiH.

I'OMOreHHBIN U reTepOreHHBIN KaTalns.

KonebaTenbHble peakiuu.

Xumunueckoe paBHoBecue. OOpaTuMble 1 HEOOPATUMBIE PEAKLIUU.

KoHcTanTa XMMHUYECKOro paBHOBECHS.

Cwmemenune xumuyeckoro pasHoBecus. [Ipunnun Jle-Illarense.

BiusHue KOHIIEHTpALMK, JaBJIECHUS U TEMIIEPATYyPHhI.

®a30BbIE pABHOBECHSI.

@dazoBble AMarpaMMsbl J1Ji1 OAHOKOMIIOHEHTHBIX CHCTEM.

KontpouabHbie Bonpockl 1o Teme «PacTBopbn»

[lonsiTue pactBopa. PactBopuMocTs BemiecTBa. PactBopuMocCTs rasa.

PactBopsl. CmocoObl BBIpaKEHHsSI KOHIICHTPALIMM PAcTBOPOB (MaccoBas JOJIs, MOJIApHAS
KOHIIEHTpAIlMs1, MOJISIpPHAst KOHLIEHTPALIUs SKBUBAJIEHTA, MOJIbHASI TOJISA, TUTP).

Konnurarueasle cBOMCTBA pacTBOPOB. M teanbHbIi pacTBOp.

3axonsl Payns: | (Tonometpuueckuit) u |l (30ynnuockonuueckuit ¥ KPHOCKOMTUIECKHIA ).

OcMmoc. OcmoTtrueckoe napieHrne. CxemMa 0CMOMETpA.

KucioTHO-0CHOBHBIE B3aMMOIEHCTBUS BELIECTB.

WNonnast Teopust KUCIOT U OCHOBaHMI AppenHuyca. OCHOBHBIC TIOHSTHS U TIOJIOKEHUS TEOPUU
AppeHnyca.

Huccomnmanusi KUCJIOT, OCHOBAaHUM M COJEH C TOYKH 3pEHHUs] MOHHOW TEOpHUH AppeHHmyca
(mpumepsl).

Crenens aucconuanuu. CUIbHBIC U CIa0bIe DIEKTPOIUTHI.

Jucconmarus cinabbix 21MeKTpoauToB. KoHCTaHTa ArCcCOUaIii.

3axoH pa3basienus OcTBanb/a.

Peakunu moHHOTO 0OMEHA MEX]y AJIEKTPOJIIUTaMU (Ha MpUMeEpe peakiuii oOpazoBaHus c1aboro
AJIEKTPOJINTA, OCAJIKA M Ta3a).

ITpon3BeneHne pacTBOPUMOCTH.

HNouHoe npousBenenre Boabl. BonopoaHbIil U THAPOKCUIIBLHBIN MTOKA3aTEIH.

I'upponus coneit. TUIBI TUAPOIN3A COJIECH.

KonnuecTBeHHbIE XapaKTEPUCTUKH MPoLIecca THIPOIHU3a.

@DakTOpHI, BAUAIONIME HA MIPOLIECC TUIPOIU3A.

KonTtpoabHbie Bonpockl 1o Teme «/[ucnepcHbie cucTeMbDy
I'eTeporennsie cMecu. JlucnepcHble CUCTEMBI.

HucnepcHocth. Knaccudukanuu 1ucnepeHbIX CUCTEM.
Komnouansie pactBopsl. JInoguisHbie 1 110(OOHBIE KOJIOUIBI.
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CrniocoObI oTydeHus: KOJUIOUAHBIX PACTBOPOB.

CtpoeHune KOJUIOUIHBIX YacTHII.

[IpaBuno ®@asHca — [leckosa.

Y CTOMYMBOCTD KOJUTOUAHBIX cucTeM. CTaOMITN3aTOpPHI.
Koarymnsmust mnoduibHbIX 1 TH0(POOHBIX KOJIJIOUIOB.
CenumeHTalus KOJJIOUIOB.

Koarynsauus KoJIOMaHbIX paCTBOPOB JIEKTPOIUTAMMU.
[Tpasuiio llyneie — Iapau. Koarynmupyromas cnocoOHOCTb.
Onrtrueckre cBOMCTBA KOJUIOUAHBIX PACTBOPOB.
DJIEKTPUUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KoutpoJbHblie Bonpochl Mo TeMe «OKUCINTETbHO-BOCCTAHOBHTEIbHbIE
npouecchbn)

OCHOBHBIE TOHATHUSI TEOPUU OKUCITUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.
OKHUCIINTEIFHO-BOCCTAHOBHUTEIIFHEIC CBOMCTBA BEIIIECTB.

Bakueiime OKUCINTEIN U BOCCTAHOBUTEIIH.

THUIIBI OKMCIIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIUN (TIPUMEPHI).
OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIN ITOTCHITHA.

Ypasuenue Hepucra.

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

KoHTpoJsibHbIE BONPOCHI 110 TeMe «IIeKTPOXUMHUYECKUE CUCTEMbD)

DIIeKTpOXUMHUYECKHEe cucTeMbl. Kimaccupukanus 31eKTpOXUMHUYECKHX MTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE HA TPAHULIE pa3/ienna «MeTaul — pacTBOPY.
I"anpBann4eckuii 35emMeHT Jdanusmsa — SIkoowu.

DIIEKTPOABUKYIIAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3Mepenne dIeKTPOIHBIX NOTEHUMAIOB. Psj cTaHAapTHBIX 3JIEKTPOAHBIX IMOTEHIUAJOB.

CBoiicTBa METAJUIOB B COOTBETCTBUU C MX MOJIOKEHUEM B Py HAIPSHKEHUH.

Ypasuenue HepHcra.

DNEeKTPOIN3 pacIjaBoB U pacTBOpoB. KaTogHble M aHOAHBIE TIPOIIECCHI.

OO6benuneHHbIl 3aKoH Papaness. Beixos mo Toky.

Koppo3zus metamnos. Knaccudukaiys Koppo3nOHHBIX IPOIIECCOB.

XuMuyeckast Koppo3usl.

DNEeKTpOXUMHUUECKass KOppo3us. AHOAHOE OKHUCIIEHHWE MeTajljla M KaTOJHOE BOCCTaHOBJIEHUE

OKHCIHUTCIIA.

[Tpumepsl KOPPO3UU B KUCIIOH cpefie U aTMOCHEPHOM KOPPO3UH.
CKopocTh KOppO3uH.

3amura MEeTaIoB OT KOPPO3HH.

3alUTHBIE TOKPHITHUS.

DNEKTPOXUMHUYECKHE CITOCOOBI 3alTUTHI OT KOPPO3UU METAIIIOB.
XUMHYECKUE UCTOYHUKH TOKA. ["abBaHMUECKUIl 21€eMEHT.
XHUMHUYECKHE UCTOYHHUKHU TOKA. AKKYMYJISTOPBI.

XUMHUUECKUE UCTOYHUKH TOKA. TOIIMBHBIE SJIEMEHTHI.



IMPUJIOKEHUE 2

7. OIIeHO‘leIe cpeacrea AJisl IPOBECACHUA l'lpOM@)KyTO‘lHOfI arrecranuu
HpOMe)KYTO‘IHaH arrecragus umeer O CIbIO OIIPECACIINTD CTCIICHb JOCTHIKCHUA
3aIlJITaHUPOBAHHEBIX PE3YJIbTAaTOB 06yquI/15[ IO JUCHMIIIIMHE 3a OHpGI[CJ'ICHHBIfI nepuon O6y‘-ICHI/I$I.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Jsl IPOBeleHUs!
NMPOMEKYTOYHOI aTTeCTAINH:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-4

TOTOBHOCTBIO COYCTATh TCOPHIO U NPAKTUKY I pEIICHUA NWHXXCHCPHEBIX 3a1a4

3HaThb

- OCHOBHBIE XMMHYECKHE ITOHITHA,
[MOJI0KEHHUS U 3aKOHBI,

- COBPEMEHHBIC HaIpaBIICHUS
Pa3BHUTHS HAyYHBIX TCOPHIA;

- METOJBI  TEOPETUYECKOTO H
9KCIIEPUMEHTAJILHOTO HCCIICIOBAHMS
B 0071aCTH XUMHHU

Hepeuenb meopemu4ecKux 60npocoe6 K IK3ameny:
1. OCHOBBI XHMHYECKOH TEPMOAMHAMHKHU: CHUCTEMA, TEPMOIMHAMHUYCCKHUEC IapaMCETPhI
CHUCTCMBI, (1)YHKI_II/II/I COCTOSAHHA CUCTCMBI. HepBHﬁ 3aKOH TCPMOJAUHAMHKHU.

2. DHepreTuka XMUMUYECKHUX MPOLIECCOB.

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

4. OHtponus. YpaBHeHue bonbiimana. Bropoil u TpeTuii 3akKOHbI TEpPMOJUHAMUKH.

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

6. Xumnueckass kuHeTuka. CKOpOCTh XMMUUYECKOW peakiuu. CpelHsss U UCTUHHASI CKOPOCTH
peakuuu. Kunetnueckas Kpupasi.

7. CKOpOCTh peakliui U METOAbI €€ PEryIMpPOBAHMUSL.

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

9. DHeprus akTUBallMi. AKTUBUPOBAHHBIN KOMILJIEKC. Y paBHEHHE AppeHuyca.

10. KaTtanuzaTopbl 1 KaTaTUTHYECKUE CUCTEMBI. [ OMOT€HHBIN KaTaJIn3.

11. Karanu3aTopsl 1 KaTaJIUTHYECKUE CUCTEMBI. [ €TepOreHHbIN KaTanus.

12. Xumunueckoe paBHoBecrue. KOHCTaHTa XMMHUYECKOTO paBHOBECHS.

13. Cwmemenne xumndeckoro pasHosecus. [Ipunuun Jle Illarense.

14. PactBopel. CriocoObI BhIpaXEHUsI KOHIIEHTPAIIUK PAaCTBOPOB.

15. PacTBopb! 21neKkTpoanToB. CTEneHb U KOHCTaHTA JIEKTPOIMTUYECKON TUCCOLMALMU. 3aKOH

pazbaBnenust OcTBaIbaA.

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

17. PactBopuMocTs. [IpousBeneHne pacTBOPUMOCTH. YCIIOBUE OOpa3oBaHHUS M pPacTBOPEHUS
OCAaJIKOB.

18. Huccounanusa Boasl. MoHHOE npousBenenne Boasl. pH.

19. I'maponus coneil. CTeneHb U KOHCTAHTA THIPOJIU3a.

20. Hucnepcusie cuctemsl. Knaccuduxanus. Jlnogunpheie u 110(oOHbIE KOJUIOUIBL.

21. CrpoeHne KOITOUIHBIX YaCTHULl.

22. Koarynsiius KoJuIouHbIX pacTBOPOB.
23.  OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE CBOMCTBa BemiecTB. Kiaccudukanus OKUCIUTETBHO-
BOCCTAHOBHTEJBHBIX PEaKITHil.




CTpyKTypHBII

[Tnanupyemble pe3ynbTaThl

AJIEMEHT OueHouHbIe CpeIcTBa
KOMITCTCHIINH 00yueHms
24, DIJIEKTPOXUMUYECKUE cUCTeMbl. 3akoHbl Dapajiest. DIEKTPOIHbINA MOTEHIINA.
25. ["anpBannyeckuii anemeHT Jlanuams SIkoou.
26. DIIEKTPOXUMHUYECKHUE CUCTEMBI: JICKTPOJIN3 PacIuIaBoB. [I[puMeHeHUE 2IIeKTPOIn3a.
27. DNeKTponan3. AHOJHBIA M KAaTOJHBIA IIPOLIECCHI MPU 3IEKTPOIU3e pacTBOpoB. [Ipumenenmne
AEKTPOJIN3A.
8. Kopposus. Buasl koppo3un. CriocoObl 3aIUTH METAJLUIOB OT KOPPO3HUH.
Ymets - pemaTh  pacyeTHbIE  3aJa4M Ilpumepnvle npakmuueckue 3a0anus 013 IK3AMeHA:
MIPUMEHUTEITEHO K MaTepuany 1. HammcaTh 3JIEKTPOHHBIE YpPAaBHEHHS OJJIEKTPOIHBIX IIPOIIECCOB, YPaBHEHHE CYMMAapHOM
MIPOTrPaMMBl; TOKOOOpa3yroleil peakuuu, BeIYUCIUTh, DJ[C ralbBaHMYECKOTO 3JEMEHTa, €CIM KOHILEHTpPalUuu
- IPOTHO3MPOBATh  BO3MOXKHOCTH | HOHOB MeTa/mioB paBHbL: [AlI¥*]=0,001 momns/m, [C0?**]1=0,1 Momns/m.
MPOTEKAHUS CaMOTIPOU3BOJIbHBIX 2. Hanncath MOHHBIE U MOJIEKYJSpHBIC YpaBHEHUS peakuuii ruaponusa coieit: KsPOs; NaxSOs;
MIPOIIECCOB B paznuunsbix | ZnCly.

XUMUYECKUX CUCTEMAX;
- COYeTaTh TEOPHUIO U NMPAKTUKY AJIA
peLICHUSA NHKEHEPHBIX 3aa4

3. 3aKOHUYUTH YpaBHEHHs pEaKlHii, HAKUCaB UX B MOJIEKYJIIPHOM M HOHHOM (hopmax:
Al(OH)3 + NaOH —, K>,CO3 + H2SO4 —, H2S + KOH —.

4. B 2 1 pactBopa ruapokcuaa xanbius conepxkurcsa 478,8 v Ca(OH),. IlnotHOCTs pacTBOpa
1,14 r/mn. Paccuuraiite: o(Ca(OH)2); Cwm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHHS OKACIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIAN:

K2Cr207 + FeSO4 + H2SO4 — , KMnO4 + NaSO3 + H20 —.

6. Hanucarp DSJEKTPOHHBIE YpaBHEHHUs JJIEKTPOJHBIX IIPOLIECCOB, YpPaBHEHHE CYMMapHOU
TOKOOOpa3yromei peakuuu, BeIMUCIUTh DJC raapbBaHMUECKOr0 3JEMEHTA, €CIU KOHIEHTpAIuu
MIOHOB MeTaIIoB paBHsl: [MN?*]=0,01 moms/1, [Au®*]=0,1 Momb/m.

7. 3aKOHYUTH YpaBHEHUsI peaklUii, HaKMCcaB UX B MOJIEKYJSIPHOW U MOHHOM popmax:

NH4OH + HNO3 —, Zn(OH)2 + NaOH—, AIPO4 + Na2SO4 —.

8. Hamucath ypaBHEHHUs peakiuii ruiposin3a B MosekysipHoM u noHHOM Buje: Alx(SO4)3, KCI,
Na>SOs.

9. Hammcars 53JIEKTPOHHBIE YPAaBHEHMs DJIEKTPOIAHBIX ITPOLIECCOB, YPABHEHUE CyMMapHOU
TOKOOOpa3yromei peakuuu, BeIMUCIUTh D/IC raqpBaHHYECKOro 3JIEMEHTA, €CIIM KOHIEHTpaluu
MOHOB MeTaNIoB paBHsI: [Zn?"]=0,01 momns/m, [Cu*]=1,0 Moms/m.

10. Cynbdat amomunust Maccoit 36,4 r pacrBopuiu B 100 r Bojsl. [II0THOCTH MOTYy4EHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cm; N(AI2(SO4)3) 1 N (H20); T.

11. Hanmcarh 31I€KTpOHHBIE YPaBHEHHs DJIEKTPOAHBIX IPOLIECCOB, YPAaBHEHHE CyMMAapHOU

TOKOOOpasyromel peaknuu, BeMUCIuTh JJC ranpbBaHUYECKOTO JIEMEHTA, €CIM KOHIICHTPAIUH




CTpyKTypHBII
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeacTBa

MIOHOB MeTa/lIoB paBHbL: [Mn?*]=0,01 moms/1, [Ag*]=1,0 Mo/

12. 3aKkOHYUTH YpaBHEHHUS PEAKLMH, HAIIMCAB UX B MOJIEKYJISIPHOM M MOHHOM BHJIE:
MnS + H2SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpegenure TepMOAMHAMUYECKYIO BOBMOXHOCTH IipoTekanus peakiuu CaOq) + 2 Ce) =
= CaCy () + COq), AHr = 460 kxIx mpu cTaHIapTHBIX yCJIOBUsAX. PaccunTaiiTe TemnepaTypy Hadasia
peakiuu, ecmun  S(Ca0)=38 [Ix/monsK; S(C)=6 [Ix/monsK; S(CaCy)= 70 Jx/Monb-K;
S(CO)=197 x/monb-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI:
KMnOs + NaNO> + H2SO4 —, Cr2(SO4)3 + Br2 + NaOH —.

15. Omnpenenure TEPMOAMHAMUYECKYIO BO3MOXKHOCTh mpoTekanus peakuuu 2 Cly ) + 2 HoOq
=4 HCly) + O2 (y, AHr = 115,6 k/[x nipu CTaHAApPTHBIX YCIOBUsAX. Paccumraiite TemmepaTypy
nauana peakuuu, eciu S(Cl2)=223 Jx/monb-K; S(H20)=189 JIxx/mons K; S(HCl)= 187 Ix/mons-K;
S(02)=205 JTxx/momas-K.

16. Haniucath ypaBHEHUsI peakiuii ruiposin3a B MosiekysipHoM 1 nonHom Buze: CrClz, NaNOg,
K2COs.

17. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINNA:
K2Cr207 + NaxSO3z + HaSO4 —, KMnOs + NaNO2 + H20 —.

18. T'omoreHHass peakuus NpoTekaeT Mo ypaBHeHHIO Hz ¢ + |2 ¢ = 2 Hly). Hauamenas
KOHIIEHTpauusl Bogopoaa 2,1 monw/n, nona 1,5 monb/n. Bo CKONBKO pa3 M3MEHHTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

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

20. Omnpenenure TEPMOJUMHAMUYECKYIO BO3MOXHOCTb NMpoTeKaHus peakiuu CSy ) +3 Oxn=
=CO2 (n + 2 SO2 (1), AHr = -1075 /I mpu cTaHAApPTHBIX ycloBHsX. PaccuuTaiiTe TemmnepaTypy
Havana peakuuu, eciiu S(CS2)=151 Jx/monb-K; S(02)=205 Tx/mons K; S(CO2)= 213 Jx/monb K;
S(S02)=248 JTx/monb K.

21. Peaknusa uaer mo ypaBHeHHIO: 2 Hx ) + S2 ) = 2 HoS(y. HauanmpHas kOHICHTpaIus
BOJIOpOJIa 2 MOJIB/J, cepsl 1,5 Monb/n1. OnpenenuTe BO CKOJIBKO pa3 M3MEHUTCS CKOPOCTh PEAKLIUHU K
MOMEHTY, Korjaa npopearupyet 0,7 Moib/1 Bogopoa?

22. Omnpenenurte TEPMOAUMHAMUYECKYIO BOZMOKHOCTh MPOTEKaHUs peakiuu 2 ZNnS ) + 3 Oz =
=2 2Zn0 ) + 2 SOz (), AHr = -890 x>k mpu cTaHAapTHBIX YCIOBUSX. Paccumraiite Temmneparypy
Havaya peakiuu, eciu S(ZnS)=58 Jx/monb K; S(02)=205 x/monbs K; S(ZnO)= 44 Jx/moinb K;




CTpyKTypHBII

[Tnanupyemble pe3ynbTaThl

DJIEMEHT OueHouHbIe CpeIcTBa
oOyueHus
KOMIIETEHINH
S(S02)=248 JTxx/monbK.

23. HavanbHbIe KOHIIEHTPAIIMU UCXOAHBIX BemecTB B peakiuu: 2 SO () + Oz ) = 2 SO3 () ObLIH
paBHsbl 1,8 Mosib/1 SOz u 2,4 moib/11 O2. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKII K MOMEHTY,
koraa npopearupyet 0,8 mosn/in SO2?

24. B pactBope oprtodochopHoit kucaorel Maccoit 1200 r um mmotHocthro 1,153 r/mMn
coaepxutcs 312 r H3POas. Paccuuraiite: w(H3PO4); Cvm; Cox; Cm; N(H3PO4) u N (H20); T.

Bnaners - HaBbIKAMU MPUMEHEHUS OCHOBHBIX Ilpumepnvle npakmuyeckue 3a0anusn 01 IK3amena:

XAMHYECKHAX 3aKOHOB B
podecCHoHaAIbHOM IeATSIIBHOCTH;

- MPAKTUICCKIUMHI HaBBIKaMU
TEOPETUYECKOIO u
AKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS
B 00JIACTH XUMUHU

1. dnst peakuuu CHy ) + CO2 () = 2 CO () + 2 Ha () onipeaenute BO3MOKHOE HApPaBIICHHUE
CaMOIPOM3BOJILHOIO TEYEHMs PEaKLUUU IPU CTAHJApTHBIX YCIOBUAX W INpH  Temmeparype T
=927°C, eciu TennoBo# YQQPEKT peakImy 10 3aJaHHOH TeMIepaTyphl He M3MEHHUTCS. YKaKHUTE: a)
BBIJICJIACTCSl WIIM TIOTJIOLIAETCS SHEpPrus B XOJ€ peakuuu; 0) NpUUMHY HaWJEHHOTO W3MEHEHUs
sHTponuu. Paccunraiite TemnepaTypy Hadajaa peakiuu.

2. BolpaszuTe uepe3 KOHLUEHTpALMU PEareHTOB KOHCTaHThl PAaBHOBECHUS CIICAYIOIIHUX PeaKIUii
N2y + 3 Hae) = 2 NH3p, AH = -92,2 k/[x. Ykaxkute HampaBlieHHE CMEHICHUS XUMHUYECKOTO
pPaBHOBECHsI 3THX PEaKLUi: a) NpU MOHMKEHUH TeMIIepaTyphl, €ClIU JaBJIeHUE MOCTOSHHO; 0) Ipu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpaTypa MOCTOSHHA.

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

4. Kakuwe w3 cnenyromux coneit noasepratorcs rupponusy: NazSiOs. Cu(NOs).. KBr?
CocraBbTe MOHHBIE M MOJEKYJISIPHBIC YpPAaBHEHMs THAPOJIM3a COOTBETCTBYIOIIMX cojei. Kakoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX COJIei?

5. 3omb THApOKCUIA MarHus noiydeH myrem cmemmBanus 0,02 1 0,011, pactBopa MgCl2 u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsj 4acTHIl MOJYYEHHOTO 30JI1 U HANMIIUTE
(bopMyTy €ero MUIIEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIIKYILYIO CHIIy U ONPEIEIUTE HAlpPaBICHUE CaMOIPOU3BOJIBHOTO
MPOTEKAaHUs pEeakUuu TMpU CTAHJAPTHBIX YCIOBUSAX, MHCIONb3ysd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTaHOBUTENBHBIX nMoTeHuuanoB HJ + H3POs — J2 + H3PO3 + H20.

7. TlpuBeaute cxeMbl 3JEKTPOAHBIX IPOIECCOB U MOJEKYJISpPHbIE YpaBHEHUS peaklui,
NPOTEKAIOIINX NPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQXXHOM Bozayxe. Omnpenenure yObUIb Macchl aHOAA MPU KOPPO3UU B Kuciol cpene 3a 20 MuH,
€CIIi CKOPOCTh Koppo3uu coctasuia 0,01 /4.

8. CocTaBbTe NEKTPOHHO-MOHHBIE YPAaBHEHHMsI 3JICKTPOJHBIX MPOIIECCOB (aHOA UHEPTHBIN) U
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oOyueHus
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MOJIEKYJISIPHOE YpaBHEHHE PEaKIuu, MPOUCXOAAIIEH npu anekTpoiuse pactBopa CoSOs,
Beruucnute pakTryeckoe KOJIMYECTBO METaIa, MOJyYeHHOTO Ha KaTo/1e IPH JIEKTPOIIN3e
Co(NO3)2, eciu 37eKTPOIIH3 POBOAMIM B TedeHuH 1 4. Beixoa Metasia mo Toky coctaBui 85%.
YkaxuTe BO3MOKHbIC MPUUMHBI YMEHBIIIEHUS BBIX0/Ia METaJIIa 110 CPABHEHUIO C PACUECTHBIM.




0) ITopsinok npoBeeHUsI MPOMEKYTOUYHOM aTTeCTALINH, IOKA3ATeJIH U KPUTEPUH
OLICHUBAHUS:

[IpoMexyTouHass arTecTalyss MO JIUCHUIUIMHE «XHUMHS» BKJIIOYA€T TEOPETUUYECKHE
BOIIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 00YUYaAIOIIMMUCS 3HAHUH, U TPAKTHYECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHM U BIIaJICHU, IPOBOIUTCS B opMme
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 IK3AMEHA:

— Ha OUEHKY «OTJHYHO» (5 0OamnoB) — oOydarouuiicss JEMOHCTPUPYET BBICOKHUI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTUYECKOe W TIIyOOKOe 3HaHue
yueOHOro Marepuaja, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/aHus, CBOOOJIHO OIEpUpYeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUIX MTOBBIIICHHOHN CI0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics IEMOHCTPUPYET CpEeIHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMSA, YMEHHS OCBOCHBI, HO IOIMYCKalOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHUS TMpPU aAHAIUTUYECKUX OIEepalusx,
nepeHoce 3HaHUK M YMEHHUN Ha HOBBIC, HECTAHJAPTHBIC CUTYallUH.

— Ha OLIGHKY «YyJI0BJIETBOPHUTEJIBLHO» (3 6amia) — o0ydyarouiuiicss JEMOHCTPUPYET MOPOTOBBIi
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIMN: B X0JI€ KOHTPOJbHBIX MEPOIPUATHI JOITYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBHE OTHENbHBIX 3HAHUM, YMEHUN, HABBIKOB, OOydYaromIuucs
UCTIBITHIBACT 3HAYUTENBHBIC 3aTPYJHEHUS TPU ONEPHPOBAHUN 3HAHUSMH M YMEHUSIMH TIPU HX
MEPEeHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLIEHKY «HEeYy/J0BJIETBOPUTEJIbHO» (2 0ayuia) — oOydaromuiics JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHUECKOrO MaTepHaa, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIO0BJIeTBOPHUTeaIbHO» (1 Oami) — oOydarouuiics He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOW3BEICHHS W OOBACHEHWs WHPOpPMAIWU, HE MOXET II0Ka3aTh
UHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a]1ay.



