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1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[{enssMu OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKMX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYCHUU
CHeNUaIbHbIX JUCIUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOorpaMmbl

Juctumimaa XuMusi BXOJUT B 00s3aTeNIbYI0O YacTh Y4eOHOTrO IiaHa o0pa3oBaTeIbHOM
MIPOrPaMMB.

Hdns  u3ydeHuss  AMCHMUIUIMHBL ~ HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIAJICHUS),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTpaMMBI CpeHEl 00111e00pa30BaTEIHLHOM ITKOJIBI

3HaHus (YMEHUS, BJIAJICHUS), MTOTYYCHHBIE IPH M3yYECHUU TAHHOW IUCIMUILIUHBI OyIyT
HEOOXOIUMBI JIs1 U3YYCHUS] JUCIUILTNH/TIPAKTHK:

be3omnacHOCTh )XU3HENEATEIHbHOCTH

TeopeTrnueckre OCHOBBI JIEKTPOTEXHUKH

3 Komnerenuuun odyyarouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOECHHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYEMbIe pe3yJibTaThl 00y4YeHust

B pesynbrare OCBOGHHS IUCHUIUIMHBL (MOIyis) «XHMHA» OOYyYaroIUiics 10JIKEH
00J1aaTh CIEAYIOINMHI KOMIIETCHIMSIMHI:

KOI{ HHIUKaATOopa I/IHIII/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

OIIK-2 Crnocoben ¢opmynupoBaTh 3aaaddl MPo(ecCHOHATLHON IEeATEIHEHOCTH Ha OCHOBE
3HaHU#, NPOQUIBHBIX Pa3/CiIOB MaTEMaTHUYECKUX M ECTECTBEHHOHAYUYHBIX JIHUCIIUILINH
(MomyIieit)

OIlK-2.1 BrimonHseT MOCTaHOBKY 3amad B (OPMAIIM30BAHHOM BHJIE Ha OCHOBE
3HaHUU MPO(UIBHBIX PA3/IeIOB MATEMAaTUYECKUX U €CTECTBEHHO-HAYYHBIX
JTUCLHUILIIMH B 00J1acTH Po(heCCUOHATBHOM IeITeTbHOCTH

OIIK-2.2 BoiOupaer maremartvyeckuil ammapaTr A peueHus (opMali30BaHHBIX
3aja4 B 001acTH PO eCCHOHATLHOMN NesITETbHOCTH




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:
— KOHTaKTHas pabota — 73,9 akaj. 4yacos:
— ayauTopHas — 72 aKaj. 4acoB;
— BHeayauTopHas — 1,9 akaj. 4acos;
— camocTosTenpHas padora — 34,1 akaz. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;

<DopMa aTrrecTaluu - 3a4cT

AynutopHas s s
o KOHTaKTHas pabora E z ®dopma TeKyIero
=
B aKaJl. 4acax 3] Bun KOHTPOJISI
Paznen/ Tema 3 (B axaz. acax) £ B y p Kon
g & ©|caMOCTOSTEIbHOM | yCIIeBaeMOCTH U
JUCIIUILIAHB S [ . | KoMneTeHuun
@) 2 5 padoThI TIPOMEKYTOYHOM
11a0. OpakT. | 3 &
Jlex. 2 e aTTecTaluu
3aH. 3aH. | QO &
1.
- oopmiIeHUE
oTYeTa 10
nabopaTopHOi
abore;
p ’ 3ammuTa
- peleHue .
OMALIIHero nabopaTtopHOn
1.1 Xumuueckas TepMOTHHAMHUKA 6 6/41 6 3aganust Ne 1; paGoTEL OIK-2.1,
' 7 Jomarnraee OIIK-2.2
3aganue Ne 1.
CaMOCTOSTEIILHOE
TectupoBanue.
u3yveHue
y4aeOHOI 1
Hay4HOM
JIUTEPATYPHI.
- ohopmieHUe
0OTYETa 10
nabopaTopHO
abore;
p ’ 3amura
- peleHue .
OMALIIHeEro nabopaTtopHOn
paboThI. OIIK-2.1,
1.2 XuMnueckass KHHETHUKA 2 6 6/21 4 3amanns No 2;
Homaninee OIIK-2.2
3aganue Ne 2.
CaMOCTOSTEIILHOE
TecrupoBanue.
U3yueHue
y4aeOHOI 1
Hay4HOM
JIUTEPATYPHI.
- ohopmieHUe
0TYETA 10
nabopaTtopHoOi
abore;
p ’ 3amura
- peleHue .
JIOMALLIHETo nabopaTopHOit
1.3 PacTBOpBI 8 821 8 3aganus Ne 3; paGoTh.. OIK-2.1,
' - Jomanraee OIIK-2.2
3amanne Ne 3.
CaMOCTOSTEIILHOE
TectupoBanue
U3yveHue
yueOHOU W
Hay4HOU
JIUTEPATYPHI.




- oopmIiieHHE

)4

oTyera o
nabopaTtopHoi
paborte; 3amura
- 1abopaToOpHOIH OIIK-2.1,
1.4 ucnepenpie cueremst 4 421 6 CaMOCTOSITENIbHOE paboThl. OIIK-2.2
U3y4YCHUE TecTupoBaHue.
yueOHOl U
Hay4YHOU
JUTEPaTypHL.
- opopmiienne
oTyera o
nabopaTopHO’
pagore; 3amura
- peleHue .
15 TOMAIIHETo JTa00paTOpHOI
' . paboTsI. OIIK-2.1,
OKHUCIINTENHHO-BOCCTAHOBUTEILHEIE 4 4 41 3agaHus Ne 4;
JomanrHee OIIK-2.2
MPOLIECCHI -
3amanue Ne 4.
CaMOCTOATEIbHOE
Tectuposanue.
n3ydeHue
yuebHO u
HayJHOU
JIUTEPaTyphI.
- oopmiieHne
oTyera o
nabopaTopHOi
padore; 3ammura
- pereHue N
OMAILHEro na6op6aTopHon )1
5. paboThI. OIIK-2.1,
1.6 DneKTpOXUMUYECKUE CUCTEMBI 8 8/2,611 6 Sa/Z[aHI/I_ﬂ Ne 5; Jlomamee OTIK-2.2
3aganue Ne 5.
CaMOCTOATETbHOE
TectupoBanue.
n3ydeHue
yueOHOH H
HayJHOU
JIUTEPaTyphI.
HWroro no pazneny 36 [36/12,611 34,1
Hroro 3a cemectp 36 (36/12,611 34,1 3a4ET
Hroro no aucnumnnuae 36 36/12,6 34,1 3a4eT




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce mnpenogaBaHMA AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaaULMOHHAS
MH(POPMALMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeNIbHbIE TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuuii-0Oece1bl M Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'/I€ TEOPETHYECCKUI
MaTepHuall 3apaHee BbIIAeTCsS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO M3y4YeHMsl, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIGKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO U3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIOJIb30BAHUEM JEMOHCTPALIMOHHOTO XHMHMYECKOIO SKCIIEPUMEHTa, KOTOPBIH IO3BOJISET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOY4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
MIOMOILBIO IEMOHCTPALMH SBIEHUI, peaKLUil WK IPOLECCOB.

Jns peanusannu nHGOPMAIIMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOIOTUU
IIPOBOJIATCS JIEKLMHU-BU3YAIU3AL1H, B X0Jl€ KOTOPBIX H3JI0KEHHE TEOPETUYECKOro MaTepualia
COIIPOBOXAAETCS IPE3EHTALUE.

JIeKIIMOHHBIN MaTepHall 3aKpeIuiseTcss B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peajbHBIMH XMMHYECKHMMH BemiecTBamu. Ha maGopaTopHbIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBECHUH J1a00PaTOPHBIX 3aHATHM MCIOIb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
MIO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBs3eH MeXy KOHKPETHBIM 3HAHUEM U €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BaTh TEXHOJOTHIO KOJUIEKTUBHOIO
B3aUMOOOyYeHus (MapHyr paboTy) Tpex BHUJIOB: CTaTHYeCKas Mapa, JUHAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (GOopMyJIUpyrOT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPABHEHUSI.

CamocrosTenbHas pabota oOyyarolIMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIE
(dbopMBl y4eOHOH NEATETHHOCTH: BBINOJHEHHUE JOMAITHUX 3a/aHUH, 3aBeplIeHne 0(OpMIICHUS
1a00paTOpHBIX paboOT, HOArOTOBKA K NMPAKTHUKYMY, U3yYE€HHE OCHOBHOTO U JIOTOJHUTEIBLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEHHE U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uToroBo arrecranuu. CamocrosiTenbHas paboTa 00yJaronuxcst JoJKHa ObITh HalpaBlieHA Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyOoe HOTO U 3aKJIIOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepesl MpenoJjiaBaTesieM, SBISIFOTCS: BBISBICHHE CTENEHM IPAaBWIBHOCTH, O0beMa, TIyOHHBI
3HaHUH, yMEHU, HABBIKOB, MOJYYEHHBIX NPH U3yYEHUM Kypca Hapsay C BbIIBIEHHUEM CTETIEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUM U HaBBIKOB.

CoBpeMEHHbBIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
¢dopmamu koHTposid. OOyyaromuMcsl IpeIaraloTcss TECTbl U 33Ja4ld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTU3MPOBAHHOM CHUCTEMON NpoBepkH. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Croco0 KOHTPOJS MO3BOJISIET CTYJAEHTaM B J1I000€ BpeMsl MPOUTH TeCT, MpoaHaIU3UpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOAMUYECKOE 00ecTeueHre CAMOCTOATeIbLHOM padoThl 00y4arommXxcst
[Ipencrasneno B mpunoxxeHuu 1.



7 OueHOYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOH aTTecTalluM
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHue TUCIIUTLTUHBI (MOTYJIs1)

a) OcHoBHas JquTEpaTypa:

1. OcuoBbl xumun: ydeOnuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUIL[ UH®PA-M,
2014.-560c.: - (Bwicmiee oOpazoBanme: bakanaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 26.04.2023). - Tekcr:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yge6noe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TVY, 2015. - 1 snekrpon. onr. guck (CD-ROM). - 3arn. ¢ turyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 26.04.2023). - MakpooObeKT. - TeKCT : 37eKTpOHHBIIH. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) lonoTHUTEILHAS JIUTEepaTypa:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texumdyeckui 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: 26.04.2023). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcubie cuctemsi : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. 3kpa"a. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynnsl Takoke Ha CD-ROM.

3. Konapa, JI. I'. OxucnnTenbHO-BOCCTaHOBUTENIbHBIE peakuuu. OCHOBBI AJIEKTPOXUMHUH '
yuebnoe nmocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marauroropek : MI'TY, 2015. - 58 ¢. : ui.,
TaoI. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara obpamenus: 26.04.2023). - MakpooObekT. - TeKCT : DIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass KuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS '
npaktukyM / O. A. Mumypuna, D. P. Mymimuna, O. B. EpioBa ; MarHuTOrOpCKHii TOC. TEXHUYECKHIMA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
THTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TekcT : 3ICKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmas xumusa: yueb. Il TEXHHYECKMX Hampas. U cnern. By3oB /H.B.
Koposun —9-e u3a., nepepad.- M.: Beicun. mik., 2007.- 557 c.: nin. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIMN.

6. Kpartkwmii cnpaBoyHHMK (usnko-xumuueckux BemwuumH / coct.. H. M. Bapon, A. M.
[Tonomapesa, A. A. Pasaens, 3. H. Tumodeera; mox pea. A. A. Papuens, A. M. Tlonomapesoii. - 10-¢
u3f., ucnp. u gon. - CII6. : MBan ®denopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Tekcr:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BhICIINX YU€OHBIX 3aBeIeHUIN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:



Hay4JHO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IPOLIECCOB: METOJANYECKUE YKA3aHUS K
nabopaTopHbIM padoTaM MO TUCHUILUIMHE «XHUMHS» Uisi 00ydaroUuuxcs BCEeX HalpaBICHUN
NOJrOTOBKM W  CHeUWajbHOCTEH 1HeBHOW (opmbl  oOyuenus / O.A. Muniypuna;
Maruautoropckuii roc. rTexunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2023. — 11 c. — TekcT : HemoCpeACTBEHHBIH.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA: METOJWYECKUE YKa3aHHUSA IS
CaMOCTOSITENTbHON PalOoThl MO AMCHUUIUIMHE «XUMHs» i 00ydYaromIMXCsl BCEX HaNpaBICHUI
MOJTOTOBKK U crierpanbHocTeii Bcex (popm obyuenus / JL.I'. Koasma; MarHutoropckuii roc.
texundyeckuil yH-T uM. ['. Y. HocoBa. — Maruutoropck : MI'TY um. I'. UI. HocoBa, 2023. — 18 c. —
Tekcr : HenocpeICTBEHHBIMN.

3. Komsma, JLI. CkopocTh XMMHUYECKHMX pEaKIHA M XHUMHUYECKOEC pPaBHOBECHE:
Metoauueckre ykasaHus K J1aOOpaTOpHbIM paboTaM M0 AMCHUUIUIMHE «XUMHUS» IS
00y4aroIIMXCcs BCEX HANPaBJICHUI NOATOTOBKH M ClielHaibHOCTEH Bcex (hopm oOyuenus / JL.T.
Komsima, E.B. Tapactok; Maruutoropckuii roc. Ttexuuueckuid yH-T um. [. U. HocoBa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2023. —8 c. — Tekct : HemocpeACTBEHHBIH.

4. PognonoBa, H.M. Xumnuueckass KuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOJINYECKUE
YKa3aHUs JUIsl CAMOCTOATEIbHONW pabOThl MO JUCHMIUIMHE «XHUMHUS» I 00y4yarouuxcs BCEX
HAIMpaBJICHUN MOJrOTOBKHM M CIeIHaibHOCTeH Bcex dopm oOyuenus / H.U. Poauonosa, A.Il.
ITonomapeB; Marauroropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. HocoBa, 2023. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uynpoga, JI.B. PactBopsl: MeTomudeckas pa3paboTka K Jab0OpaToOpHBEIM paboTaM o
JTUCHUILTUHE «XUMHUSD» I 00Y4aroIIMXCsl BCEX HAMpPaBICHUH MOATOTOBKH M CIIEUATbHOCTEH
Bcex Gopm ob6yuenus / JI.B. Uynposa, T.M. Kynukosa; MarHUTOropckuii roc. TeXHUYECKUN YH-T
uMm. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2023. — 41 c. — Tekcr
HEINOCPEICTBEHHBIMN.

6. Uymnposa, JI.B. PactBopsl: MeToanueckast pa3paboTka K cCaMOCTOSTeNIbHOM paboTe mo
JUCHMIUIMHE «XHUMHS» Jid  O0O0YyYaloIIMXCS IO BCEM HANpaBICHUSIM IOJATOTOBKU U
crienuanbHOCTAM Beex (opm oOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumypusa;
MarnuTtoropckuii roc. tTexundeckuii yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY mm. I'. 1.
Hocoga, 2023. — 26 c. — TekcT : HenmocpeACTBEHHBIH.

7. Konsima, JI.I'. KomnoumHbie pacTBOPBI: METOAWYECKHE YKa3aHUS K JabopaTOpHOM
paboTe MO TUCHUIUIMHE «XUMHS» U1 00y4aroluXcs MO BCEM HAIPaBICHUSM MOATOTOBKU U
crieranbHOCTIM BeeX (opm oOyuenus / JI.T'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndeckui yH-T um. I'. M. HocoBa. — MarauTtoropck : MI'TY um. I'. . HocoBa, 2023. -9 c. —
Tekcr : HemocpeACTBEHHBIM.

8. Konsima, JI.I'. OkuciauTenbHO-BOCCTAHOBUTENbHBIE PEAKIIMM: METOJUUECKUE YKAa3aHUs
K J1abopaTopHOM paboTe MO MUCHUIUTUHE «XUMHUSD» Uil OOYyYaroIIMXCs BCEX HaIpaBICHHUI
HNOATOTOBKM W crenuanbHocTeld Bcex ¢Gopm ob0yuenust /| JLI. Komsma, E.B. Tapactok;
Marnurtoropckuii roc. tTexundeckuii yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.
Hocoga, 2023. — 10 c. — TekcT : HemocpeaCTBEHHBIH.

9. Komsma, JI.I'. OkucIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH U AJIEKTPOXHUMUYECKHE
MPOIIECChl: METOAMYECKas pa3padoTKa K CaMOCTOSITEIbHON padoTe A 00ydyaromuXcsl 0 BCEM
HaMpaBJICHUSAM TOATOTOBKH M CHeNHaIbHOCTIM Bcex ¢opm obyuenust / JI.I'. Komsma, E.B.
Tapacrok, O.P. Mymnuna; Marauroropckuili roc. texuudeckuii yH-T um. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. — 41 c. — TekcT : HeoCpeICTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXMMHYECKHE MPOIECChl: METOJMUYECKHE YKazaHUs K
nabopaTopHON paboTe MO MUCHUIUIMHE «XHUMHS» IS 00yJaromUXCsl TI0O BCEM HaIpaBICHUSIM
MOJITOTOBKH U CIIEIMANBHOCTSIM Bcex Gopm oOyuenust / O.A. Mumypuna, H.M. Poauonoga;
MarnuToropckuii roc. Texandeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.



r) [IporpammHoe o0ecnieuenne u UHTEpHET-pecypcehI:

IIporpammHoe o6ecnneuenne

HaumenoBanue .
10 Ne norosopa Cpoxk neiicTBuUS JTULEH3UU
MS Office 2007 |y 135 1 17.09.2007 GeccpoHo
Professional
7Zip CBOOOTHO 06eccpouHO
FAR Manager [cBoGomHO 0OECCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBanwue kypca CchblIKa

DneKTpoHHBIE pecypchl Ombmmoreku MITY
uMm. ['.1. HocoBa
Poccuiickas T'ocymapcTBeHHass OuOnmoTeka.
Karanoru
@denepalibHOE TOCYIAPCTBEHHOE OIOKETHOE
yupexxnenne  «®enepanpubiii  mucruryr|URL: http://wwwl.fips.ru/
IIPOMBIIIIJICHHONW COOCTBEHHOCTHY
Nudopmannonnas cuctema - EnuHoe OKHO
JI0CTYIa K HTHGOPMAIIMOHHBIM pecypcam
ITouckoBass cucrema Axagemus Google
(Google Scholar)
HanuonansHas
undopmanuronHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHIEKC HAYYHOT'O ITMTUPOBAHUS
DnexTpoHHas 0a3a MEePHOAMYCCKHUX H3JIaHUI
East View Information Services, OOO

9 MarepHaJIbHO-TeXHHYECKOE o0ecnedyeHne 1 CIUIINHBI (MOTYJIs)

https://magtu.informsystema.ru/Marc.html?locale=ru

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

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

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

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00eCIIeUeHUE JUCIUTUINHBI BKITFOUACT:

VY4eOHble aynuTOpUM s TPOBEACHMUSI 3aHATUNW JIeKIUOHHOro Tuma. OcHaleHue:
MynsTUMeANITHBIE CPEICTBA XPAHEHUS, TIepeauu U MPeCTaBlIeHUs HHPOPMAIIHH.

VY4eOHble ayauTOpuM Ui TPOBEIEHUS  J1a0OpAaTOPHBIX  3aHATUH, TPYNIOBBIX U
WHIUBUAYAIBHBIX KOHCYIbTAIUN, TEKYIIET0 KOHTPOIS U MPOMEKYTOYHOU arTecTanuu. OCHaIeHHE:
Oo6opynoBanue a5l BBIOJHEHHS J1a00OPaTOPHBIX paboT, XMMUYECKas MOCyia, peakTHBbl, Harmsgasie
MaTepuasbl: TAOIHIIbI, CXEMBbI, TITaKaThI.

[Tomemenust 11t caMocTOsTENbHOM paboThl oOydaromnuxcs. OcHarenue: [lepcoHanbHbIC
koMmmbioTepsl ¢ makeroMm MS Office, Bbixomom B VHTepHET W € JOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCUTETA.

[Tomenienust a1t XpaHEHUsT U MPOPIIAKTHIECKOTO OOCITYKHUBaHHUS YI€OHOTO 000pYyIOBaHUS.
Ocnamenue: Crenmnaxu, cei(bl A5 XpaHeHUs] yueOHOTro 00opyaoBanus. THCTpyMEHTHI Ui peMOHTa
71a00paTOpHOro 000PYIOBaHHUSL.



MNPUJIO)KEHHE 1

6. YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOAITeIbHOI padoThl 00y4aromuxcst

CamocrosarenbHass paboTa o0OydarOUIMXCS MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MPOMCXOJUT Kak BO BpeMs JIaDOpaTOPHBIX 3aHATUH, TaK M Ha IUJIAHOBBIX KOHCY/IbTALUAX, U Ha
BHEAYJAUTOPHYIO, IMPOHCXOJSIIYI0 BO BpeMsS MOATOTOBKM CTYACHTAMH OTYETOB IO JIAOOPaTOPHBIM
3aHATHUSM U BBIIIOJIHEHUS IOMAITHUX 3adaHU.

AymuTopHass caMOCTOsTENbHAs paboTa OOyYalomUXCs MOpEArnoiaraeT  MpOXOXKICHHE
TECTUPOBAHUSA M0 KAXIOMY pa3Aeily JUCUUIIUHBL. TecThl BKIIOYAlOT TEOPETUUECKUE U MPAKTUYECKUE
3aJaHus, OTBETHl Ha KOTOpbIE TPEOYIOT TIIIyOOKOrO MOHMMAaHHUS HM3YYEHHOTOo MaTepuana. TecTbl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXXIAOMY BOIPOCY Mpelsiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH HJIM HECKOJNbKO MpaBUIbHBIX. OO0paboTKa pe3yiabTaTOB OCYILECTBIISCTCS IyTEM
COIIOCTABJICHHUS MOJYYEHHBIX PE3yJIbTAaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO 0ayIOB B Kak0i Teme Kypca — 10.

BapHaHTLI TeMaTHYeCKHUX TeCTOBBIX 3aJaHuM IJ19 TEKYHIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tectax no teme «XuMu4eckass TEPMOAMHAMUKAY: MIEPBBIC IECTh 33 IaHUK OLICHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aimi, a BOCBMOE, IEBITOE U IECITOE 3aJaHusI — B 2 Oayia.

Teer Ne 1

1. Ilpu paccMOTpEHUH XUMHUECKOW PEaKLUU cucmema O3HaYaer:
a) MCXOJHbIE pEeareHThbI
0) MPOAYKTHI XUMUYECKOU PeaKIuu
B) pEaKUMOHHBIN COCY]l
I) HCXOAHbIE PEareHThl U IPOAYKThl PEaKLUU
2. Tlepserlii 3aK0H (TIEpBOE HAYAIIO) TEPMOJIMHAMHUKH MAaTEMAaTHIECKU 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K= A (- EA/RT)
6) K=R/Nju r) AU= Q-W
3. B sk30TepMuueckoil peaxiuu:
a) SHTAJIBNNS PEaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TeroBoil 3¢ ekt peakuuu otpunarenex (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbIaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CHCTEMBbI MOBBIIIAETCS
4. CrangapTHble TEIUIOBbIE 3()PEKTHI MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakue u3 mpuBEeICHHBIX PEAKIIHH SBISIOTCS SHAOTEPMUUECKUMU?
a) 1/2 Ny + 3/2H,=NHj AH = — 46 K]I»x/Moib
0) Hy+4/2 0,=H,0, AH = -242 K]Ix/Monb
B) /2 Ny+ 1/2 02=NO , AH = 90 K]I>x/monb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I»x/mMo11b

6. Kakas m3 HamMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe OOpa3oBaHHs oKcHia azoTa ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) I/2N,+ O0=NO B) 1/2 N2+ 1/2 02 =NO
6) N+ 1/2 O,=NO r) NHz+5/20, =2NO+3H;0
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :
CuO () + C (rpagun) = CU (¢ + CO (), mormotunock 22 /K TENIOTHI.
OHTtanenus o0pa3zoBaHus okcuaa meau ( || ) paBHa:
a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu  NiO g + C (pagurny = Ni ) + CO (. Ompenenure BO3MOXKHOE HAIpPaBICHUE
CaMOIIPOU3BOJILHOIO TEUCHHS PEAKIIMU MIPU CTAHIAPTHBIX YCIOBUIX U IIpHU Temieparype 627°C.

BemectBo AH®393  (KJI>x/MOJIB) S%gg  (x/mMonp*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B orBere ykaxute 3HaueHHs >Hepruu ['mOOca mpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°Cun Temneparypy Hayajia peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak uzMmeHsieTcs SHTPONHUS PU PA3JI0KEHUN KapOoHaTa KallbLus?
a) YBEIIMUUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTcs T') HE 3HAI0
10. [lanHas peakuus:
2KCIO;3 (t8y =2KCl (18y+30; (1 AH<O MoeT caMmonpou3BOJIbHO MPOTEKATh
a) B MPSIMOM HAIpaBJICHUN B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Tecrax mo reMe «XHUMHYECKask KHHETHKA»: TIEPBOE, BTOPOE, TPEThE, YETBEPTOE H MATOC 3aIaHuUs
ouenusarorcda B 0,5 6aia; mecroe, ceAbMOE, BOCbMOE, IEBSITOE U JecsiToe — B 1 Oaiu1, a oAuHHAaAIaToe
—B 2,5 Oaia.

Tect Ne 1

1. Pazgen XuMuu, U3ydarolui CKOPOCTU U MEXaHU3Mbl XMMUUYECKHX pEaKLUil, Ha3bIBAETCs
a) XUMHAYecKas TEpMOIMHAMHKA
0) TEpPMOXUMHS
B) XUMHUYECKasi KHHETHKA
2. CKOpOCTh XMMHUYECKOW peakluu — 370 ...
a) BpeMs, 32 KOTOPOE MOJHOCThIO PACXOyeTCsl OJTHO U3 UCXOJIHBIX BEIIECTB
0) M3MEHEHNE KOJMYECTBA BEIIECTBA PeareHTOB (MJIM MPOJIYKTOB) PEAKIMU B €AUHUILY
BpEMEHH B €MHUIE O0bemMa
B) KOJIMUECTBO BEILECTBA MPOJYKTOB PEaKI[M K MOMEHTY OKOHYAHUS PeaKLuU
3. B kakux enuHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakinuu?
a) MOIIb T ¢
0) Oe3pa3zmepHas BEIMYMHA
B) MOJIB”
4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XMMHUECKUX pPEeaKLIUi?
a) OT IPUPOJIBI PearupyroINX BEIIECTB
0) OT TeMnepaTypsl
B) OT 0ObeMa peakIIMOHHOTO cocy/a
5. CocTosiHue XUMHUYECKOTO paBHOBECHS 00pPaTHUMBIX MTPOLIECCOB KOJIMUECTBEHHO XapaKTEPU3yeTCs ...
a) paBHOBECHBIMH KOHIICHTPALUSAMH NPOJYKTOB PEaKIHH
0) DHEpruei aKTUBU3AIUN
B) KOHCTaHTOI paBHOBECHS
6. Kak 3anmceiBaeTcst BRIpaKEHHE JJIST CKOPOCTH PEAKIHH
4 NO 0 +6 Hzo =4 NH3(1-) +5 Oz(r)
a) V = k[NOJ*[H20] 6) V = k[NH3][O2] B) V = K[NO]*[H,0]°



7. Kak 3anumiercs BeIpaKeHHUE I KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) K = [C][D]/ [A][B]*
6) Kp = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha [uarpamme 1MokasblBaeT 3HaYeHHE TEII0BOro 3¢ ¢dekra peakiuu?
ayl E _%

6) 2 # 2

A
% ;
—y Y

XOJ1 peaKIu

B) 3

v

9. UYt0 MOXHO CKa3aTh O PEAKIUH, N300pKEHHOW Ha TUarpaMMe K Bonpocy 8?
a) PK30TCPMHUUCCKAs PEaKIUs
0) PHIOTEpPMHUYECKAsT PEAKITUS
B) pEaKIUs ONMUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHoBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEIIAeTCs BJICBO.
a) MPY MIOHUKCHUH TEMIIEPATYPhI
0) IpH MOBBIILICHUHU TEMIIEPATYPbl
B) TIPH TTOBBIIICHUH JIABJICHUS
11. Ina peakunu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemInepaType KOHCTaHTa PABHOBECHUS PaBHA
0,8. PaBHOBecHass KOHIIGHTpauus Bojaopoaa paBHa 1,2 Moip/n. Berauciure HCXOIHYIO
KOHIICHTPALIMIO BOJIOPO/IA.
a) 1,2
0) 3,5
B) 5,0

PacTBoOpsI

B Tecrax mo Teme «PacTBOph»: TepBOe 3ajaHUE OICHHWBAaeTCS B | Oamr, BTOpoe, TPEThe,
4eTBEepTOE, MATOE U IIeCTOe 3aaHud - B 1,5 Oanna; ceapmoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 Gamna.

Tect Nel

1. s ypaBaenus peakun Cu SO4 + KOH — ... cokpalieHHOE HOHHOE YPABHEHHE 3aIUIIETCS B BHJIC
1) 2K"+ S0, = K,SO,
2) Cu®" + S0, + 2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO, + 20H™ = Cu(OH)z\ + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xsopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO4 paBHO
N1 2)2 3)11 4) 13

4. Tns moxasneHus ruponnsa xjaopuaa xpoma (I11) cnenyer
1) 1mo0GaBUTH CONIHYIO KHCIIOTY
2) 100aBUTH IIEIOYb
3) pa30aBUTH PacCTBOp BOJOH
4) TMOBBICHTH TEMIIEPATYPY



5. B pazbaBiieHHOM pacTBOpe, TMPUTOTOBICHHBIM W3 THAPOCY/Ib(ara KajablMsg M BOIBI, CyMMa
KO3 PHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JHCCOLMAIIMH PACTBOPEHHOT'O BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PacTBOpHMOCTH OKcamata cepebpa paBha 3,27-107 1/ 100r H,O. Ompexenute OpoH3BEICHHUE
pactBopumoctu AgyCy04
1)5107" 2)1,16:10°  3)10,7-10° 4) 2,31-10°
7. MaccoBast 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOLLICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJHMYECTBa BEIIECTBA K 00bEMY BOJIbI
3) Macchl BEIIeCTBa K Macce pacTBOpa
4) KoJIM4ecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnmaObIM 251eKTpoIMTaM OTHOCUTCS ...
1) ruapoKCcH aMMOHHMS
2) TUAPOKCH] KaJus
3)  XJIOpH KaJIbI[HsI
4) MaprasioBas KUCIIOTa
9. M3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT MMETh IIEIOYHYIO HIIM KUCIYIO CPEy.
[IpyuuHoOi 3TOTO ABIAETCA ...
1) osmexTposu3 coei
2) IUCUPOTOPLHHUOHUPOBAHHUE COJICH
3) ruapaTHpOBaHHE COei
4) THAPOJIU3 COJCH
10.3nauenne PH umcToii Boas npu 25°C cocrasiser
1)1 2) 7 3)0 4) 10

I[I/ICHepCHbIe CHCTEMBbI

B tecrax mo teme «I[I/ICHGPCHI)IG CUCTCMBD». IICPBOC, BTOPOC, TPETHC M YCTBCPTOC 3aJaHUIA
OLICHUBAIOTCA B 1 6ann; IIITOC M IICCTOC 3alaHUA - B 3 famna.

Tect Nel

1. VYxkaxwure pazMepbl YaCTUIl KOJUIOUIHBIX CHCTEM
1) meHbie 1 HM
2) 6omb1e 100 HM
3)ot 1 uM 10 100 HM
2. Kakuwe wOHBI CHOCOOHBI BBI3BATh KOATYJSIMIO KOJUIOHMJA, YAaCTHUI[BI KOTOPOTO HMEIOT
TIOJIOKUTEIBHBIN 3apsia?
1) KaTHOHBI
2) aHHOHBI
3) moJIsipHBIE MOJIEKYIT
3. Jlas Kakoro H3JEKTPOJHMTA MOPOT KOATYISIMH KOJUIOWIA C MOJOXKUTEIbHO 3apsDKCHHOM
YaCTHUIICH JIOJKEH ObITh HAMMEHBIITHM?
1) x7opua Kanus
2) cynbdaT Kamus
3) oprodocdar kamus
4. Muneina 3oms umeer crpoenune:  {[Fe(OH)s]m n Fe** -3n—x) CI'} x CI”
KaKOM 3JICKTPOJIMT UTPAET POJIb HOHHOTO CTabuamn3aropa?
1) xnmopu xenesa (111)
2)BOJa
3) ruipokcuI Kamus
5. Ilpm B3ammoneiictuu 20 mu 0,001H mutpara cBunma (11) ¢ 10 min 0,02H cynedara xamus
obpasyetcst 30ib cynbdarta cBunma (l1). K kakoMmy 3JIeKTpoIy MODKHBI HEpEeMEInaThCs
YACTHIIBI AUCTICPCHOM (ha3bl TPH NIEKTPOIIU3e?



1) HaxoIATCS B COCTOSIHUM TMHAMHYECKOTO PABHOBECHS
2) K KaTomy
3) k anoxy
6. B aBe kouObl Hamuro mo 50 M 305 rHIpOKcHIa kene3a. s TOro 4ToObl BBI3BAThH
KOAryJISILIKIO 301151 TOTPeOOBAIOCh NOOaBUTH: B epByto — 5,3 mi1 1H pactBopa xnopuaa kanus;
B apyryo — 18,7 mun 0,001H pactBopa ¢docdara Harpus. Beraucnure mopor Koaryisiuu
Ka)XI0T'0 dJICKTPOJIUTA.

OKHUCINTEbHO-BOCCTAHOBUTEJIbHbIE MPOIECChI
B tecrax nmo teme «OKHMCIUTETHbHO-BOCCTAHOBUTEIIbHBIE MPOLIECCH»: MEPBOE, BTOPOE, TPETHE,

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

Tecr Ne 1
1. OxucauTeNnb — 3TO aTOM, MOJIEKYJa WJIK UOH, KOTOPBIH ...
1) YBEJIMYMBAET CBOIO CTEIIEHb OKUCIIEHUS
2) MPUHUMAET HJIEKTPOHBI
3) OTJA€eT CBOU JICKTPOHbI
2. [Ipouiecc BOCCTaHOBJIEHMSI UMEET MECTO B Cllydae, KOTa ...
1) HelTpaJibHble aTOMBI IIPEBPALIAIOTCS B NOJIOXKHUTEIbHO-3aPSKEHHbBIE HOHbI
2) MIOJIOKUTEIIBHBIN 3apsii HOHA YMEHbBIIAETCS
3) OTPULIATEJIbHBIN 3apsi)l HOHA YBEJINYUBAETCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunoHpoBaHus NPUHAJIEHKHUT ...
1) S + 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS
4. K BOCCTaHOBUTENSIM OTHOCSTCH ...
1) METaJUIbl, BOAOPO, YIIIEPOa
2) aKTHUBHBIC HEMETAJLIBI
3) 3JIEMEHTBHI, HaXOASIIMeCs B CpeAHEN YaCTH MEPUOINIECKON CUCTEMbI
5. CreneHn OKUCTICHUS KUCIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUIE BOJOPO/a COOTBETCTBEHHO PABHHI ...
1) a)—2;0)—2
2) a)—2;06)+2
3) a)—2;0)—1
6. [lepmanranar kanus B OBP, nporekaromux B KUCIION cpefie, BOCCTaHABIUBAETCA 1O ...
1) karrona Mn?*
2) MaHraHaT-HoHa MnO,”
3) okcuaa maprania (II) MnO

7. B peakuun, npotekarorieii mo cxeme Crp,Sz3 + KNO; =2 K,CrO4 + KySO4 + NO okucieHuro
MIOJIBEPTAOTCS CIICYIOLTUE AIIEMEHTHI ...

1) a30T U cepa
2) cepa ¥ Xpom
3) XPOM H a30T
8. Cymma k03¢ GHUIMEHTOB B peaKIiy, IPHUBEICHHOW B Bonpoce Ne 7 paBHa ...
1) 26 2)18 3)35
2)
9. Cymma ko3 dunmerron B peaxiprn KMnOy4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

:‘)HeKTPOXI/IMI/I‘IeCKI/Ie CHCTEMBI



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

Tect Nel
1. DyexTpoIHBIN MOTEHIUAI ONPEACISIOT 0 YPABHEHHIO ...
1) Hepucra
2) MenaeneeBa-Knaneiipona
3) Bonpumana
4) Appennyca
2. Paccunmraiite DJIC ranpBanmyeckoro snemeHTa MgMgSO4[|CuSO4/Cu mpu craHmapTHBIX
YCIIOBUSIX
1) —2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakue mpoaykThl 00pa3yroTcsi Ha KaTojIe MPH JIEKTPOJIN3E PacTBOpa HUTpaTa cepedpa’?
1) BOZOPO/T
2) cepedpo
3) a30THAas KUCIIOTa
4) KHCJIOPOJI
4. Yxkaxute cyMMy KOX(QHUIIMEHTOB B ypaBHEHHH dJIEKTpoJIM3a pactBopa Hurpara meau (1I)
1) 12
2) 11
3) 10
4) 8

5. Kakas M3 DIpHUBENCHHBIX  OKUCIUTEIBHO-BOCCTAHOBUTEJIBHBIX  PEAKUMHA  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSIMOM HallpaBJIeHUN?

1), FeSO, + Cu —...
2) CuSO, + Fe —...
3) CuSO, + Na —...
4) HCI + Cu —...

6. Bpluuciure Maccy IMHMHKA, TOMYYEHHOTO TPU IJIEKTponu3e cyibdaTa IMHKA, KOTOPBIHA
npoBoauiv B TeueHue 20 cex rnpu cuie Toka 1A

1) 2,1:10
2) 0,05

3) 0,013
4) 6,7-107°

7. IlpuBemuTe CXeMbl OSIIEKTPOAHBIX IMPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakiuH,
MPOTEKAIOIIEH MpHU 3JIEKTPOXMMHUYECKON KOppo3uu ranbBaHomnapsl ZnMg B CEpHOKHUCIION
cpezne. B otBete ykaxkure cymmy K03(h(pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.

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

BHeayauTopHass caMoCTOSITeNIbHAs padoTa 00ydJarONUXCs OCYIIECTBISETCS B BHJIE M3yUCHUS
JTUTEPaTyphl IO COOTBETCTBYIOIIEMY paslielny ¢ MpopaboTKoi marepuaina; oGopMIEHUS OTYETOB IO
nabopaTOpHBIM paboTaM M BBITIOJIHEHHS JIOMAITHUX 3aJJaHUH.

BapuaHThl TEeMaTHYECKMX AOMALIHUX 3aJaHUH /151 BHEAYAUTOPHON CaMOCTOSATEIbHOM padoThl
CTYAE€HTOB 0 TeMaM
Jlomamnee 3aganue Ne 1
1o TeMe «XHMHYECKasi TEePMOJIMHAMHUKA)




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

3amaga Nel

Juisa peakunn CHy o + COy () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOTIPOM3BOJIBHOTO TEUCHUSI PEAKIIMHU MPU CTAHIAPTHBIX YCIOBUAX M Mpu  Temmeparype T = 927 OC,
eclii TerIoBoi A (deKT peakuuu 10 3aJaHHOW TeMIIePaTyphl HE U3MEHUTCS. Y KOKUTE: a) BBIICIACTCS
WU TIOTJIONIAETCS SHEPrusl B XOJE pPEaKIuu; O) NPUYMHY HAWICHHOTO HW3MEHEHHUS DSHTPOIHHU.
PaccuunraiiTe TemepaTypy Hadajia peaKiuu.

3ajgayga Ne2

Beraucnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO() = Ca(OH)3 () + CoH; (1), monb3ysch
CTaH/IAPTHBIMU TEIIOTaMHU 00pa30BaHUS pearupyrommx BemecTB. CKOIbKO TEIJIOTHI BBIACIUTCS WU
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoH,?

3ajgaua Ne3

[To TEepMOXUMHUYECKUM YPAaBHEHHUSAM PACCUUTANTE TEINIOBOM 2 (DHEKT peaKIuu:
Hypy + COz)=CO ( + Ha Ory. TepmoxuMuueckue ypaBHEHHS:

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

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

Jlomainee 3aganue No 2
o TeMe «XHMHYECKAA KHHETHKA)

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

3amaya Nel
Peaknus nporekaer no ypaBHeHuto: O; oy +2 CO y = 2 CO; (. HauanbHple KOHLEHTpauuu

pearupyromux BemiectB paBHbL: [O2] = 1,2 mone/i, [COJ= 0,8 Mosb/1. Bo ckoIbkO pa3 m3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, korzaa npopearupyer 30% CO? Bo CKOIbKO pa3 U3MEHSTCS CKOPOCTH
IIPUMOI ¥ 00paTHOM peakiuy, €CIu YBEIUUNUTh JaBJIEHUE B CUCTEME B JBa pa3a?

3amaua Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNAeT B peakuuio 3a 20MHH.
PaccuuTaiitTe Bpems, Ipu KOTOPOM 3TO e KOJMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO IPU TEMIIEPATYpE
200 °C, ecin TemmepaTypHblii KOO(Q(HUIMEHT CKOPOCTH peakiuy paBeH 2. Bo CKOIbKO pa3 H3MEHHTCs
IIPU 3TOM CKOPOCTb PEAKLINH?

3amagya Ne3

Haiinute HayanpHble KOHIIEHTPALIMK UCXOAHBIX BEIIECTB U KOHCTAHTY PABHOBECHSI PEaKIIUU:

Fe () + H20 () = FeO () + Hy (1), €citn paBHOBECHBIE KOHLIEHTPALIMHM PEarupyrONIMX BEIIECTB PaBHBbI:
[H20]=0,3moms/71, [Hz] = 0,4 Mmomnb/m.

3anaya Ned

Hus peakumonnon cucremsl: CO y + HoO yp = COz (y + Hy () HavanbHble KOHIEHTPAlUK
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mmons/n. OnpenenuTe KOHIICHTPAIIUUA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHLIEHTpALlMK PEAareHTOB KOHCTAHTBI PABHOBECUS CIEAYIOIINX PEAKIIUNA:

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

VkaxuTe HanpaBJIeHUE CMEUIEHUSI XUMUUECKOTO PABHOBECHS STUX PEAKLIMii: a) IPHU NOHUKEHUH
TEMIIEpaTypbl, €CIAH JaBJCHHE IOCTOSHHO, O) MpHU TMOBBIIIEHUU JaBIEHUS, €CIM TeMIleparypa
IIOCTOSIHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»




B nmomammnem 3agaHum 1o teMme «PacTBOpeD»: mepBas, BTOpas, TpeTbid W IATas 3a1adud
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arna.

3agaya Nel
B kakom o6weme Bojbl cienyer pactBoputh 1351 SnCly mist monmydenust 3M pacTBopa XJopuaa

osiosa (II) ¢ mmotHoCTRIO p = 1,405 T/MN?

Paccunraiite: a) MaccoByl [OJI0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIICHTPAIUIO
SKBHMBAJICHTA; B) MOJSUIBHOCTB; I) THTP; 1) MOJIbHYIO JIOJIFO BEIIECTBA B PACTBOPE.

3amaga No2

3aKOHUYUTE MOJCKYJSpHbIC W HANUIIATE COKpAICHHBbIE WOHHBIC YPaBHCHHSI peaKluid
B3aMMOJICHCTBUS CIICAYIONINX BEIICCTB:

HBr + NaOH —

AgNO3 + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO,4 —

Sb(OH); + NaOH —

3ajgaga Ne3

CocTtaBbTe 110 JIBa MOJICKYJISIPHBIX YPaBHEHHS PEAKIHiA K CIICIYIONIMM HOHHBIM:

Ba?* + CrO,> — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H' — Zn®" +H,S

3asaga Ne4d
Boeruucnure pH 0,05M pacTBopa cepHOI KUCIOTHI.

3agauda Ne5

Kakue u3 cienyromux comei moasepratorcst ruaponusy: NapSiOs. Cu(NOs),. KBr? CocraBbre
HMOHHBIE U MOJIEKYJISIPHbIE YPAaBHEHHUS THIpOJIM3a COOTBETCTBYMOIUX coyed. Kakoe 3nauenue pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJIEH?

3agaua Neb6

Haiinute npoussenenue pacrsopumoctu PbCly, ecniu B 200 mut Boab! pactBopsiercs 2,17 T 3T0ro
COETUHEHUSI.

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

B nomamnem 3amanuu no teMe «OKHCITUTENBHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: MepBas 3a7a4a
orieHuBaercs B 1,5 Gama; BTopas — B 2,5 6ainma; TpeTbs — B 1 6ai.

3ajgaga Nel

[TonGeputre KOAPGUIUEHTH B ypaBHEHUSX OKUCIUTENHbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.
VKaxuTe TUN KaXXI0N peakivu.

PaccuuTaiiTe »NEKTPOJABIKYIIYIO CHIYy U ONPEIEIUTE HAIpaBICHUE CaMONPOU3BOJIBHOIO
MPOTEKAaHWs  TMEPBOM  peakuud  TpH  CTAHAAPTHBIX  yCIOBUAX,  HWCIONB3YyS  3HAYCHHS
OKHUCIIUTELHO-BOCCTAHOBUTEILHBIX ITOTCHIIHAIOB:

H] + HsPO, — J, + H3PO3; + H,0O

HNO, — HNO; + NO + H,0O

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

NH;ReO, +H, — Re + NH; + H,0

KBrO —- 0O, + KBr

3amaya No2

CocTraBbTe ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUH:

KMnO,s + NaNO, + H,O0 —



NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,03+ NaOH —

Bi,O; + C —

Mg+ HNO3 (pas) —

3amaga Ne3

Janbl JBe OKHUCIUTENbHO-BoccTaHOBUTENbHBIC mapbl: KNO;, KNOjz; u Pb(NOgs);, PbO..
[Tonb3ysick TaOyMIEeld CTAaHAAPTHBIX OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX IOTEHI[HANIOB, COCTAaBBTE
ypaBHEHHE BO3MOXXHOM peakuuu B ykazaHHoil cpene (HNOjz). Paccuutaiite 3HaueHue
AJIEKTPOIBIIKYILEH CHIIBI PEaKIIHH.

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

B nomarisnem 3agaHuu 10 TeMe «DIEKTPOXMMHUYCCKHE CHCTEMBI»: TIEpBast 3a7ada OlCHHUBAETCS B
1 Gam; BTOpas — B 1,5 6amna; Tpeths — B 2,5 6amia.

3amaya Nel
CocTaBbTe DJIGKTPOHHO-MOHHBIE YypaBHEHHUS OJJIEKTPOAHBIX TMPOIECCOB U  MOJEKYISpPHOE

yYpaBHEHHE TOKOOOpa3yIoIIel peakiyu, MpOoTeKaroulei mpu paboTe TrallbBaHUYECKOTO JIIEMEHTa
Co/Co(NO3), // AI(NO3)s/Al. Paccumraiite DJIC (E) rasbBaHHYECKOTO 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHLMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, pu KoTopoii D/]C ranbBaHUYECKOTo 371€MEHTa YMEHBIIUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenure cxeMbl SJICKTPOAHBIX MPOIECCOB U  MOJEKYISpPHBIE YPaBHEHHS PEaKIIMid,
MPOTEKAIOIINX MPH AIIEKTPOXUMUYECKOH Koppo3uu rampBaHonapsl Co/Ni: a) B Kucioit cpene; 0) Bo
BIIQ)KHOM BO3/yXe€.

Ornpenenure yObUIh MAacchl aHoa MPU KOPPO3UH B KUCTOW cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHs 3JIEKTPOAHBIX MPOLECCOB (aHOA HMHEPTHBIN) U
MOJIEKYJISIPHOE YPAaBHEHHE PEAKIINH, POUCXOISIICH TTPH DIIEKTPOIIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Bbruucnure QakTHueckoe KOJIMYECTBO MeETajula, MOJYYeHHOTO Ha KaTojAe IpH 3JIEKTPOJIu3e
Co(NO3),, ecnu 31eKTpOIK3 TPOBOAMWIM B TeueHHH 1 4. BeIxoa Meraiia mo Toky coctaBui 85%.

VYKaxuTe BO3MOXKHbBIE IPUUUHBI YMEHBILIEHHSI BHIX0/1a METAJUIA IO CPABHEHHIO C PACYETHBIM.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM
KOHTpOJII)HbIe BOIIPOCKHI IO TEME «XHMHUYecKas TEPMOIUHAMUKA»

OCHOBBI XMUMHYECKOIN TEPMOJIUHAMUKHU: TOHSITHE CUCTEMBI, BUJIBI CUCTEM.
TepmoauHaMuyeckue napameTpsl U (PyHKIIUN COCTOSTHHUSI CUCTEMBI.

Buytpennss sueprus. Pabora. Temora.

I1epBbIii 3aKOH TEPMOJMHAMUKH (BBIBON).

OHTaNbNMs KaK (YHKIUS COCTOSIHUSI CUCTEMBL. DHTAIbIIN 00pa30BaHUs BELIECTBA.
TennoBoit a3pdexT xumuueckoit peakiuu. GakTopel, BIUSAIONINE HA TEIUIOBOK ekt
XMMHYECKON PEaKIuu.

7 Tepmoxnumus. 3axkoH ['ecca.

8. CrnenctBus u3 3akoHa ['ecca.

9 OHTponus Kak (PyHKIHS COCTOSIHUS CUCTEMBI.

10. Bropoii 3akoH TepMOAMHAMUKH.

11. Tperuit 3aK0H TEPMOIMHAMUKH.

ocoarwNE
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Ouneprus [ m60ca.
Hamnpasinenue caMOnporU3BOJIBHOTO POTEKAHNUS XUMUUYECKUX PEAKLIAN.

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYECKasH KHHETHKA»

Xumnueckasi KUHETHKA. CKOPOCTh XUMUYECKON pEeaKIIuu U METO/IbI €€ PEryJIupOBaHUsI.
Brnusinue KOHIEHTpAlMKU HAa CKOPOCTh XUMHUYECKOW peakiuu (3aKOH JeHCTBYIOLINX
Mmacc).

Brustaue Temneparypsl Ha CKOpoCcTh XuMuuecko peaknun. [IpaBuio Baut — N'odda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

DHeprusi akTUBaluu. Y paBHEeHUE AppeHuyca.

Teopus mepexoqHOro KOMIUIEKca. DHEepreTuyeckas AuarpaMma.

Kpusas Maxkcseina — bonbiimana. Duepreruueckuii 6aposep.

Karanutuueckue cuCTeMsl.

Binsiaue xaranusaropa Ha CKOPOCTb XMMUYECKON PEAKLUU.

['oMOreHHBII U reTepOreHHbIN KaTalnus3.

KonebarenbHble peakuuu.

Xumunyeckoe paBHoBecue. OOpaTuMbie U HEOOPATUMBIE pPEaKIIUU.

Konctanta XuMHU4uecKkoro paBHOBECHS.

Cwmenienne xumuueckoro papHoBecus. [Ipunnumn Jle—Illarense.

Brusinue KoHIIEHTpaIMK, TaBJIEHUS U TEMIIEPATYPHI.

®da30BbIC PABHOBECHS.

®da3oBbIe AUArpaMMBbI JJI1 OJHOKOMIIOHEHTHBIX CHUCTEM.

KOHTpOJIbHBIe BOIIPOCHI IO TEME «PaCTBOpI)I»

ITonsTne pactBopa. PactBopuMocTs BemecTsa. PactBopuMocCTs rasa.

PactBopbl. CriocoObI BhIpaXeHUS KOHIICHTPAIMH PacTBOPOB (MaccoBast A0S, MOJISIpHAsT
KOHLIEHTpALKs1, MOJISIPHAs. KOHLIEHTPALKs SKBUBAJIEHTA, MOJIbHASL 10JIs1, TUTP).
KonnurarusHseie cBolicTBa pacTBOpOB. M neanbHblil pacTBOp.

3akousl Payms: I (tonomerpuueckuit) wu Il (30yuiMockonmuueckuil U
KPUOCKOIIMUYECKUI).

Ocmoc. Ocmotrueckoe napieHne. Cxema 0OCMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOAECUCTBHS BELLIECTB.

WNonnast Teopus KMCIOT U ocHOBaHUN AppeHuyca. OCHOBHBIE MOHITHS U MOJIOXKEHUS
Teopun AppeHuyca.

Jucconmarus KUCI0T, OCHOBAHHH U COJIEH C TOUKHU 3pEHUSI HOHHOW Teopuu AppeHunyca
(mpumepsl).

Crenens nuccornanuu. CHIIbHBIE U CIa0bIe JIEKTPOIUTHL.

Juccounanus cnalblix 37eKTpoanuToB. KoHcTaHTa Aucconnani.

3akoH pa3basinenus OcTBaibaa.

Peakiiun noHHOTO OOMEHa MEXAY JIEKTPOIUTaMU (Ha MpUMepe peakluii 00pa3oBaHMs
c1a00Tr0 ANEKTPOJIUTA, OCAIKA U Ta3a).

[IponsBeneHne pacTBOPUMOCTH.

HNonHoe npounsBenenne Boasl. BonopoaHbIil U THAPOKCUIILHBIN TOKA3aTEIIH.

I'mpponus coselt. TUIBI TUAPOIN3A COJIEH.

KonnuecTBeHHBIE XapaKTEPUCTUKH MpoOIiecca THIPOIN3a.

@DaxTOopHl, BAUSAIOLINE HA IPOLECC TUAPOIIN3A.

KonTtpoabHbie Bonpockl 1o TeMe «/[ucnepcHbie cucTeMbDy
I'eTeporennsie cMecu. [lucnepcHbie CUCTEMBI.

HucnepcHocth. Kitaccudukanuu 1ucrnepcHbIX CUCTEM.
Konnounansie pactBopsl. JInodunbHbie 1 110GOOHBIE KOJUIOUIHI.



CriocoOBbI moTy4eH sl KOJUIOUIHBIX PACTBOPOB.

CrtpoeHure KOJUTOUTHBIX YaCTHII.

[IpaBuno ®asuca — [leckosa.

VY eToYnBOCTh KOJUTOMAHBIX cCUCTeM. CTaOMIN3aTOPHI.
Koarynsmus mnoduinbHbIX 1 THO(GOOHBIX KOJIJIOUIOB.
CenumeHTanus KOJUIOUIOB.

0. Koarynsiusi KOJUTOHTHBIX paCTBOPOB 3JICKTPOJIMTAMH.

1. [Tpaswio lyneie — [Napau. Koarynupyroriast cmiocoOHOCTb.
12. OnTHuyeckre CBOMCTBA KOJUIOMIHBIX PACTBOPOB.

13. DJEeKTpUYECKUE CBONCTBA KOJJIOUHBIX PACTBOPOB.

RB©ooo~N O~

KOHTpOJIbeIe BOIIPOCHI IO TEME «OKHCINTENBLHO-BOCCTAHOBHTEIbHbIE

Npouecchb

1. OCHOBHBIE IOHATHUS TEOPUU OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM.

2. OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE CBOKCTBA BEIIECTB.

3. Baxxnerinme OKUCIUTENN U BOCCTAHOBUTEIIH.

4. Tunsl OKUCIUTETHHO-BOCCTAHOBUTENIBHBIX PEAKIUil (IPUMEpHI).

S. OKHCANTENBHO-BOCCTAHOBUTEIbHBIA OTEHIIUA.

6. Ypasuenue HepHcra.

1. CocraBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI.

8. Hamnpanenue okucanTenbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH.

KoHTpoJibHBbIE BOIPOCHI O TeMe «DJIEKTPOXUMHYECKHE CHCTEMbD»)

1. DnexTpoxumuueckue cuctembl. Kimaccuduxarus s3neKTpoXMMHUYECKUX POIIECCOB.

2. DNEKTPOXUMHUYECKHE TPOILECChl, IPOTEKAlolMe Ha TpaHMIle pas3jena «MeTaul —
pacTBOp».

3 lanbBanmyeckuii snemenT Januams — Skoowu.

4. DNEKTPOABUKYILAS CUJIA TAIbBAHUYECKOTO 3JIEMEHTA.

5) W3mepenue  31€KTPOAHBIX  MOTEHIMANOB. Psii  CTaHAApTHBIX — AJIEKTPOAHBIX
noteHuuanoB. CBOIICTBA METAIJIOB B COOTBETCTBUM C HMX IOJIOKEHUEM B pALY
HaIpsKEHUH.

6 VYpasuenue HepHcra.

7 DNEeKTpOIN3 paciIaBoB U pacTBOpoB. KaTtoaHble 1 aHOAHbBIE MPOIIECCHI.

8. O6benunennsiit 3akoH ®apazes. Berxos mo Toky.

9. Kopposus meramios. Knaccudukanust Koppo3noOHHBIX TTPOILIECCOB.

10. Xumunyeckast KOppo3usl.

11. DNeKTpOXUMHYECKass KOppo3us. AHOJIHOE OKHCIEHHE MeTalsla M KaTOJHOE
BOCCTAHOBJICHHE OKUCIIUTEIIS.

12. [Tpumepsl KOppo3uHN B KUCIIOHN cpenie 1 aTMOCHEPHON KOPPO3UH.

13. CkopocTb KOppo3uH.

14. 3ammTa METaJJIOB OT KOPPO3HH.

15. 3alMTHBIE TOKPBITHSL.

16. DIEKTPOXUMHUYECKHE CITIOCOOBI 3aIIUTHI OT KOPPO3UU METAJLIOB.

17. XUMHUYECKNE UCTOUHHUKY TOKa. ['albBaHMUECKUI JIEMEHT.

18. XHUMHYECKUE UCTOYHUKH TOKA. AKKYMYJISITOPHI.

19. XHUMHUYECKHE UCTOYHUKH TOKA. TOIJIMBHBIC AJI€MEHTHI.



MNPUJIO)KEHHUE 2

7. OeHOYHbIE CPeACTBA /IJIsl NPOBEJeHUS MPOMEKYTOYHOMH aTTecTAluU
HpOMe)KYTO‘-IHaSI aTTeCcranui HUMECT OCJIBbIO OIpCACINTb CTCIICHDb JOCTHIXKCHUA
3aIIaHUPOBAHHBIX PE3YJIbTATOB O0YUEHUS MO JUCIHUILIMHE 32 ONpeIeTICHHbIN Mepruo1 00ydeHus.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CPeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHON aTTeCTANNH:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeaCTBa

OIIK-2 Cnocoben (GopMmynupoBath 3amadu MpodecCHOHAIBHON NEATEThbHOCTH HAa OCHOBE 3HAHWH, MPOQHIBHBIX DPa3/IeliOB MaTEMaTHYECKHX M
€CTeCTBEHHOHAYYHBIX JTUCIMILINH (MOIYJICH )

OIlK-2.1

BemonHsier THOCTaHOBKY 3amad B
(opManM30BaHHOM BH/IE HA OCHOBE
3HaHUI  OPOQWIBHBIX  Pa3[elioB
MaTEMATHYCCKHUX u
€CTECTBCHHO-HAYYHbBIX TUCIHUIUINH B
obnacTu npodeccuOHaTBLHON
AESATEIbHOCTH

Hepeueub meopemuidecKux 6onpocoe:

16.
17.

18.
19.
20.
21.
22.
23.

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKM: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBbI, (YHKIIMH COCTOSIHUS CUCTEMBI. [IepBbIil 3aKOH TepMOIMHAMUKHU.

OHepreTuka XMMHUYECKHUX IIPOLIECCOB.

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

OHntponus. YpasHeHue bosbiiMana. BTopoil u TpeTuii 3aKOHbI TEPMOJIUHAMUKHU.

Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
peakunn. Kunernueckas kpuasi.

CKopoCTb peakiui U METO/IbI €€ PEryJIMPOBAHHUS.

Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Bant-T'odda.

OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

. KaranuszaTopsl n karanurnyeckue cucreMbl. [ OMOTeHHBIH KaTanus.

. Karanu3aTopsl 1 KaTaIMTHYECKUE CUCTEMBI. [ €TepOreHHBIN KaTanus.

. Xumuueckoe paBHoBecre. KOHCTaHTa XMMHUYECKOTO paBHOBECHS.

. Cmemenne xumuueckoro paHosecusd. [Tpunuun Jle [larense.

. PactBopbl. CriocoOb! BBIPaKEHHSI KOHILIEHTPALUU PACTBOPOB.

. PacTBopbI anexTponuToB. CTeneHb U KOHCTaHTA AJIEKTPOJIMTUYECKON JUCCOLUAIH. 3aKOH

pa36asnenus OcTBaibaa.

Jucconumanus KUciaoT, OCHOBaHUM, cosieil. AMQOTEpHbIE 3JIEKTPOTUTHI.

PactBopumocts. IlpousBeneHue pacTBOpUMOCTH. YCiIOBHUE 00pa3oBaHHsS U PAaCTBOPEHUS
OCaJIKOB.

Hucconnanus Boasl. lonHOe nponsseneHue Boabl. pH.

I'mnpomus coneii. CteneHb U KOHCTAHTA TUAPOIN3A.

Hucnepcusie cucremsl. Kimaccudukarus. JInopunsabie 1 110(OOHBIE KOJUIOUIBI.

CTpoeHue KOITOUIHBIX YaCTHII.

Koarymnsiuust KoJuIouJHbIX pacTBOPOB.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOICTBa
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI.

BEIL[ECTB. Knaccudukanus




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

24. DneKTpoXuMHYECKUEe CUCTEMBI. 3akoHbl Dapanes. DIeKTpOAHBINA MTOTEHITUAI.

25. I'anpBannveckuii anemMeHT Jlanusisa SIkoOu.

26. DJIEeKTPOXUMUYECKUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [IpuMeHeHue aiekTponsa.

27. DnekTposin3. AHOIHBIA U KaTOJHBIA MPOIECCHl IPH AIEKTPOIIM3e pacTBOpoB. [IpuMeHnenune
AIIEKTPOJIN3A.

28. Koppo3swus. Buasl koppo3un. CriocoOb! 3a1UThl METAIIOB OT KOPPO3HH.

Ilpakmuueckue 3a0anus:

1. Jna peakuuu CHy y + CO2 () = 2 CO () + 2 H; (1) onpenennure BO3MOKHOE HAIIPABICHHUE
CaMOIIPOM3BOJIBHOTO TEUSHHS PEAKIIMH PH CTAHIAPTHEIX YCIOBHSX M IpH  Temmeparype T =927°C,
ecnu TemnoBoi 3¢ ¢deKT peakuuu 0 3aJaHHOW TeMmmepaTypbl HE M3MEHHUTCS. YKaxHUTe: a)
BBIJIETISICTCSl WM IOTJIOUIAETCS 3HEPIHsl B XOJA€ peakuuu; 0) MpUUYMHY HAaWJEHHOTO WU3MEHEHUS
sHTponuu. Paccunraiite TemmnepaTypy Hayaia peakiim.

2. Bripa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKIui
Nory + 3 Hary = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalnpaplICHUE CMELICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKLui: a) PU MOHMWKEHUU TEeMIIEpaTyphl, €CIU JaBJIEHHE MMOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CITH TeMIIEpaTypa MOCTOSHHA.

3. CkoapKO MUJLTHUIMTPOB 96%-HOTO pacTBOpa CEpPHOM KHUCIOTHI C TUIOTHOCTHIO 1,84 r/mi
notpedyercst 11 npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyrommux coieit moasepratorcs ruaponusy: Na,SiOs. Cu(NOj),. KBr?
CocTtaBpTe MOHHBIE M MOJIEKYJSPHBIE YpAaBHEHHUs THAPOJN3a COOTBETCTBYHOIIMX coiyiel. Kakoe
3HaueHne pH (< wi> 7) UMEIOT pacTBOPHI ATUX COJICH?

5. 301b ruapoKcuaa Maraus noaydeH mytem cmemnBanus 0,02 1 0,01H. pactBopa MgCl, u
0,028 1 0,005 u. pactBopa NaOH. Omnpenenure 3apsii 4acTUIl MOTYYEHHOTO 30JI1 M HAIHUIIUTE
(dbopMyity ero MULEILIBI.

6. PaccunTaiiTe 3JIEKTPOABIDKYILYIO CHIIy U ONpPEJIEINTE HAIpaBJIEHUE CaMOIPOU3BOIBHOIO
POTEKaHUS peaximu npu CTaHJApTHBIX YCIIOBUSX, UCTIOJB3YS 3HAaYEeHUs
OKHCIIATEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos H + HiPO, — J, + H3PO; + H)O0.

7. IlpuBenute cXeMbl 3JEKTPOJIHBIX IPOLECCOB W MOJEKYJSPHbIE YpPAaBHEHMS pEaKIHid,
MIPOTEKAIOIIUX MTPH JIEKTPOXUMHUYECKON Koppo3un raibBanonapbl  Co/Ni: a) B kucioi cpeze; 6) Bo
BJIaKHOM Bo3ayxe. Onpenenure yOblUTb MacChl aHO/1A ITPH KOPPO3UU B KUCIIOH cpeze 3a 20 MuH, eciiu
CKOpOoCTh KOppo3uu coctaBuia 0,01 r/4.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

8. CocTaBbTe JIEKTPOHHO-UOHHBIE YPABHEHUS IEKTPOJHBIX IPOLIECCOB (aHOA MHEPTHBIN) U
MOJIEKYJISIPHOE YpPaBHEHHUE peaKkluu, IPOUCXOos1Iel pu 3nekTpoause pactBopa CoSO4, Beruncaure
(pakTHUECKOE KOJIMYECTBO METaslia, MONy4eHHOro Ha karone mpu siekrpoimnze Co(NOs)z, eciu
AJIEKTPOJIU3 TMPOBOJAMIM B TedeHUH |1 4. Beixojg mMeramina mo Toky coctaBui 85%. Ykaxure
BO3MOYKHBIE IPUUNHBI YMEHBIIIEHUS BBIXOA METAJIA 10 CPABHEHUIO C PACUETHBIM.

OIIK-2.2

Bri6bupaet MaTE€MaTHYECKUI
anmapar s pereHus
(bopMann30BaHHBIX 33734 B 001aCTH
npodeccuOHATbHON AeSITEIbHOCTH

Ilpumepnvie npakmuyueckue 3a0anus:

1. OnpenenuTb, ¢ KAKUMHU U3 YKa3aHHBIX HID)KE BELIECTB MOXKET B3aMMOJAEHCTBOBATH PacTBOP
IMJIPOKCHIa Kalus: HomoBoaopoaHas kuciora, xjaopua menu (II), okcun yraepoma (IV), oxeun
ceuHia (II), rugpokcun amoMMHUA, THAPOKCUA aMMoOHus. CocCTaBbTe ypaBHEHHS BO3MOKHBIX
peaknuii B MOJICKYIISIPHOW U HOHHO-MOJIEKYIISIPHOU (hopmax.

2. Ompenenure BO3MOXKHOCTh BOCCTaHOBIEHHMs okcuia xene3a FezOs yriepogom mpu
CTaHJapTHBIX ycioBusAx, u temneparype 1100 K. Peakuus Boccranosnenus FezO4: Fe304u) +4C
== 3FE(K) + 4CO(F)

3. TemneparypHbIif K03(h(HUIIHEHT peakyu paBeH 2,5. Kak H3MEHUTCSI CKOPOCTh PEaKIMU: a) IPH
noBbIIeHNH Temnepatypbl oT 60 1o 100°C; 6) mpu OoXJaXIeHUU peakuoHHON cMecu oT 50 g0
30°C?

4. Ina obparumoii peakiun FesOypq + Hypy = 3FeO) + H O 3anuiure BoIpaskeHre KOHCTaHTBI
paBHoBecust AH°, k/[x = + 69,8. Ilpemnoxure cnocoObl yBelIWYeHUs] KOHLIEHTPALUU MPOTYKTOB
peaxkuuu.

5. Ilpu mnpoxkanMBaHMM METANIMYECKOTO THUTaHa oOpa3yercs Oenblii MOPOIIOK, KOTOPBIH
pacTBOpsieTCSI B KOHLEHTPUPOBAHHOM CEPHOM KHCJIOTE€ M CIUIABIIAETCA CO Iuenoybto. UYro
npencTaBisieT codoit 3To coequHenune? Hamummre ypaBHEeHUs BCeX YKa3aHHbBIX peaKIuil.

6. CKOJBKO MWIIMIUTPOB 96%-HOro pacTBOpa CEpHOM KHUCIOTHI C IJIOTHOCTHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 i1 0,25M pacteopa?

7. Kakue BemecTBa M B KAaKOM KOJMYECTBE BBIACIATCA Ipu mnpoxoxiaeHun 48250 Kn
aneKTpudecTBa 4epe3 pactBop xyopuaa mapranma (II)? CocraBpTe cxemy 3JIEKTPOJH3a ITOTO
pacTBopa.

8. AnroMUHUI CKIIeTIaH ¢ Meablo. Kakoif n3 MetamioB OyaeT KOppoaupoBaTh B Cpelie CEpPHOU
KHCJIOTHI ¥ aTMoc(epe BiaakHOTro Bo3ayxa? CocTaBbTe CXEMbI AIEKTPOXUMHUYECKON KOPPO3HH.

9. IIpoBecTn aHaNM3 BIUSHUS KOHIIEHTPALIMA HA CKOPOCTh XUMHYECKOU pEeaKIIK1
Na,S;03 + H,SO,s = S + SO, + NaSO4 + H,O mno skcnepuMeHTanbHBIM JaHHBIM. [IpoBectn




Kon Nuaukatop AoCTHXEHUS

OI_[CHO‘IHBIG Cpe€acTBa
HHJUKaTopa KOMIICTCHIIM

06pa60TKy MOJIYYCHHBIX JaHHBIX C UCIIOJIE30BAHUEM COBPEMECHHBIX I/IH(bOpMaLII/IOHHBIX TEXHOJIOTHH.
P€3y.HBTaTBI OIITOB NPCACTABUTH B BUJIC Ta6JII/ILU:I 1.

Tabmuma 1
Howmep O0BeM, Mt Konuenrpanus Bpewms CxkopocTthb
ombiTa | NaS,03 H,O H,SO4 Na;S,0s, 102 | nosBnenus peakuuu, 10,
MOJIB/JT MYTH, C 1

1 1 7 2 1,3

2 2 6 2 2,6

3 3 3) 2 3,9

4 4 4 2 5,2

3) 3) 3 2 6,5

ITo naHHBIM TAaOIHUIBI 1 TOCTPOUTH rpadMK 3aBUCMMOCTH CKOPOCTH PEAKIUU OT KOHICHTPAIIMK
THOCY/Ib(aTa HATPUS, OTIOKUB Ha OCH a0OCIuUcC KOHIEeHTparuio NaS;0Os3, a Ha ocw OpAMHAT —
CKOPOCTh PEaKIiu.

CnaenaTh BBIBOJI O 3aBUCHMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIMK THOCY/Ib(aTa HaTPHSI.




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

[IpomexyTouHass arTecTalys IO JUCHUIUIMHE «XUMHUS» BKIIOYACT TEOPETUYECKUE
BOIIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 0OYUYAIOIIMMUCS 3HAHUHM, U TPAKTHYECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAaHHOW IUCUUIUIMHE MPOBOAMUTCS B YCTHOW (opme mo Ouieram, KakIblid U3
KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OHO MIPAKTHUUECKOE 3aJaHHUE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3aYTEHO» - OOYydaIOUIMICS JIEMOHCTPUPYET MOPOTOBBI YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTACIHHBIX 3HAHUI, YMCHHIA, HABBIKOB, 00YJAIOIINUNCS UCTIBITHIBACT 3HAUYNTEIBHBIC
3aTpyJHEHHs PU ONIEPUPOBAHUY 3HAHUSMU M YMEHHUSIMH IIPU UX [IEPEHOCE Ha HOBbIE CUTYALIUU;

«HE 3a4TEHO» - 00y4aroIIMiicsa HE MOXKET MOKa3aTh 3HAHUSI HA YPOBHE BOCIIPOU3BEACHUS U
00BsicHEHUST MHPOPMAIUH, HE MOKET MOKa3aTh MHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



