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Jlucr akTyanusanuu paéovei nporpaMmel

Paboyas mporpamma nepecmotpena, o6cyxkiena u o106pena as peammsaruu B 2020 - 2021
y4eOHOM rojy Ha 3aceanuu Kadenpsl XuMuu

ITporokomor 11 KT510 2021r. Ne 2
3aB. Ka(benpoﬁw H.JI. Mensauk

Paboyas nporpamma nepecMotpena, obcyskiena u ogobpena st peausamuu B 2021 - 2022
y4ebHOM oIy Ha 3aceaHuu kabeapsl XuMuu

[Tporoxonm ot 200 % Nooa
3aB. kadenpoii H.JI. Mensiauk

Paboyas mporpamma nepecMotpeHa, o6cyskaena u ogo6pena s peamusamun B 2022 - 2023
y4eOHOM oy Ha 3aceanuu kabeapsl Xumuu

IIporokomor 20 . N
3as. kadenpoii H.JI. Mensuux

Paboyas nporpamma nepecMoTpeHa, o6Cyxk/eHa u 0106peHa st peamsarmu B 2023 - 2024
y4eOHOM rofly Ha 3aceilaHud kadenpsl Xumuu

[IpoTokon or 20 r.oNe .
3aB. xadenpoii H.JI. Mensuux




1 Ilesin ocBOCHMSI IMCUMILIUHBI (MOIYJISA)

[{enssMu1 OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OIKCHIBAIOIINE CBOMCTBA XMMHUYECKUX COCIMHEHHUI; pPAa3BUTHUE HAaBBIKOB
CaMOCTOATEIILHON pabO0Thl, HEOOXOAUMBIX IS IPUMEHECHHS XUMHUYECKUX 3HAHUHM TIPU U3YUCHUH
CIIELIMAIBHBIX JUCUUIUIMH U JAIbHEUIIECH TPAKTHYECKOM eI TEIbHOCTH.

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

JucuunnrHa XuMus BXOJUT B 00s3aTEIbyI0 YacTh y4eOHOro IJ1aHa 0Opa30BaTEeNIbHOM
IIPOrPaMMBlI.

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

"Xumus" B 00beMe nporpamMmmsl cpeHel o011e00pa30BaTeIbHON IKOIbI

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

be3onacHOCTb KU3HEIEATEIbHOCTH

3 KoMmnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYEMbIe pe3yJibTaTbl 00y4YeHus1

B pesynbrare ocBO€HMsSI AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydaroIUHCSA TOJIKEH
o0Js1azaTh CIeAYIOIUMU KOMIETEH UMM

Kon naaukaTopa WNHaukaTop JOCTHKEHUS KOMITICTCHITIH

OIIK-3 CrnocobeH MpUMEHSTh COOTBETCTBYIOMINK (PU3UKO-MAaTEeMAaTHUYECKUN armapaT, METOJIbI
aHaIM3a M MOJEIHMPOBAHMSA, TEOPETUYECKOTO M IKCIIEPUMEHTAIBHOIO HCCICIOBAaHUS MpPU
peneHnH NpodecCHOHANBHBIX 33144

OIIK-3.1 Hcnons3yeT MeTOApl aHaau3a W MOJCIMPOBAHMS IIPU  pPELUEHUU
npopecCHOHATBHBIX  33/a4, MOACIMPOBAHMUM M  NPOECKTHUPOBAHUU
HHEPrOCUCTEM

OIIK-3.2 Cnoco0eH TOpUMEHATh COOTBETCTBYIOIIMHM  (PU3UKO-MAaTeMaTHUYECKUIl
anmapar INpud TEOPETHYECKOM WU DKCIIEPUMEHTAIBLHOM HCCIEIOBAHUN B
PELICHUH 33/1a4 DHEProcOepeKEeHUs




4. CTpyKTypa, 00b€éM U cotepkaHne TUCHUIINHBI (MOLYJIs)
OO6mmas Tpy1I0€MKOCTh JUCIIUIUTMHBI COCTaBIIAET 3 3a4eTHIX eauauI] 108 akaa. vacoB, B TOM 4ucIIe:
— KOHTaKTHas paboTa — 73,9 aka. 4yacos:

— ayIUTOpHAs — /2 aKaJ. 9acoB;

— BHeaynuTopHas — 1,9 akan. yacoB
— caMocTosTeNnbHas padora — 34,1 aka. 4yacos;

®dopma aTTecTaluy - 3a4ET

AynutopHas = s
o KOHTaKTHas paboTa E = ®dopma Tekymero
=
5 B aKal. Jacax ) Bux KOHTPOJISL
Paznen/ Tema 3 (B akan ) E B . P Kon
2 3 © | camocrosTenbHON | ycrieBaeMOCTH U
JACITATUTAHBL 5 [ ., | KommereHIHMH
Q0 & paboTbI POMEKYTOUHON
© n1a6. | mpakr. | €8
Tlex. : PaKT. =9 aTTeCTalHH
3aH. 3aH. | O &
1.
- oopmieHHE
oT4eTa Mo
nabopatopHoOn
pabore; 3amura
- perieHne Ta00paTOpHO
1.1 Xumudeckas P patop OIIK-3.1,
6 6/211 6 JIOMAIITHET0 pabotsl. Jlomaninee
TEPMOIMHAMHUKA OIIK-3.2
3amannsa Ne 1; 3aganue Ne 1.
- camocTosTenbHoe |  TecTHpoBaHue.
u3ydeHune yaeOHon
U Hay4yHOH
JUTEPATYPBI.
2
- oopmieHHE
oTdeTa M0
nmabopaTopHOit
pabore; 3amura
- perieHne 7Ta00paTOpHOI
OIIK-3.1,
1.2 Xumuueckast KHHETHKa 6 6 6 JIOMAITHETO pabotsl. JlomaiHee
OIIK-3.2
3aganus Ne 2; 3aganue Ne 2.
- camoctosTenbHoe |  TecTupoBaHue.
u3ydeHune yaeOHon
U Hay4yHOH
JUTEPATYPBI.




- oopmieHHE

oTYeTa Mo
naboparopHon
pabore; Samura
- pelieHue nabopatopHoOn OIK-3.1
1.3 PactBOpHI 821 6 JIOMAIITHETO pabotsl. lomalHee .
OIIK-3.2
3amanns Ne 3; 3amanne Ne 3.
- camoctosiTenbHoe|  TectupoBaHue
U3yucHHe y4eOHOMH
U Hay4HOH
JIUTEPATYPBI.
- oopmieHHE
oTYeTa Mo
nabopatopHon 3amura
paborte; 1abopaTopHOI OIIK-3.1,
1.4 ucnepenpie cueremst 4 4 6 . CaMOCTOSITENIbHOE paboThI. OIlIK-3.2
u3ydeHue yueObHoit | TectupoBanue.
Y HAYIHOH
JIUTEPATYPBI.
- oopmieHHE
oTdYeTa Mo
nabopatopHoOn
pabore; 3amura
15 OKHUCITUTEIBHO- - pelieHue nabopatopHoOn OIK-3.1
BOCCTAHOBUTEIILHBIE 4 4 41 JIOMAILTHETO pabotsl. JlomaiHee )
OIIK-3.2
TIPOIIECCHI 3aganus Ne 4; 3aganue Ne 4,
- camocTosTenbHoe |  TecTupoBaHue.
M3y4eHrne yueOHon
1 HAy49HOH
JUTEPATYPEI.
- oopmieHHE
oT4eTa Mo
nmabopaTopHOit
pabore; 3amura
1.6 DIEKTPOXUMHUYECKUE - betniere nabopatoproi OIIK-3.1,
CHCTOMBL 8 821 6 JIOMAILHETO pabotsl. JlomamiHee OTIK-3.2
3amaHus Ne 5; 3aganue Ne 5.
- camoctosiTensHoe | TectupoBanue.
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYPBI.
HWroro no pazaeny 36 | 36/61 34,1
Hroro 3a cemectp 36 36/61 34,1 3a4ET
HWroro no aucuumninHe 36 | 36/61 34,1 3ayer




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

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

Jlexuu mpoXosT KaK B UH(OPMAIIMOHHOHN (opMe, TAe UMEET MECTO MOCIIEeI0BATEIbHOE
U3JIOKEHHE MaTepuana B AUCHMIUIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IPEUMYILECTBEHHO
BepOaTbHBIMU CPEJICTBAMH, TaK U B (popMe JeKInii-Oece bl TN UAajora ¢ ayAUTOPHEH, JTCKIIUH
C NMPUMEHEHHEM JJIEMEHTOB «MO3TOBOIl aTakuy», JEKIUH-KOHCYJIbTALUN, TJe TEOPETUUECKHI
MaTepHuall 3apaHee BbIIACTCS CTYIEHTaM JUIsl CAMOCTOSITEIBHOTO W3YUEHHs, JUIS TOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKMUM 00pa3oM, JIEKIIHS TPOXOIUT IO TUILY BOIIPOCKI-OTBETHI-IUCKYCCHUSL.

[ToMuMO 3TOTO B JIEKIIUU MOTYT HCIHOJIB30BATHCS DJIEMEHTHI MIPOOIEMHOTO H3JI0KEHUSI.
Ocoboe MecTo B mpolecce NpernoAaBaHUs TUCHHUIUIMHBL «XHUMHS» 3aHUMAIOT JIEKIHUU C
UCTOJIB30BAHUEM JEMOHCTPAIMOHHOTO XHMHYECKOTO SKCIIEPUMEHTa, KOTOPBIA IO3BOJISET
HauboJjiee MOJHO peajn30BaTh METOJ MPOOJIEMHOro oOyueHHUs 4epe3 MOCTAaHOBKY MpoOieM C
MIOMOLIBIO JIEMOHCTPALUH SIBJICHUM, PEAKIIUI WIIH ITPOLECCOB.

Jns peanuzanuu nHGOPMAIMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIbHON TEXHOJIOTUU
MIPOBOJIATCS JICKIIMHU-BU3YaTU3aAI[MH, B XO0JI¢ KOTOPBIX M3JI0KEHHE TEOPETUUYECKOTO MaTepualia
COIIPOBOYXKIAETCS MPE3CHTAIUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIsIeTcsl B X0Jie J1a0opaTopHbIX paboT, B X0/€ KOTOPBIX
yuebHas paboTa HpPOBOAUTCA C peajlbHbIMU XMMHUYECKMMHU BemlecTBamu. Ha maGopaTopHBIX
paboTax BEITIOJTHSIOTCS TPYIIIOBBIC WM WHAWBHUIYAIbHBIC 3a/IaHus TI0 IPOHAcHHON Teme. [Ipu
MIPOBEJICHUH J1a00paTOPHBIX 3aHITHI HCIONB3YEeTCSd METOJ] KOHTEKCTHOTO OOYYEeHHsI, KOTOPBIN
MO3BOJISICT YCBOUTH MAaTEpHall ITyTEM BBISBICHHS CBS3CH MEXTy KOHKPETHBIM 3HAHHUEM H €ro
npuMmenenueM. Kpome Toro, neiecooOpa3HO HCHOJIB30BaTh TEXHOJOTHIO KOJUIEKTHBHOTO
B3aMMOOOyYeHHusl (TMapHyro paboTy) TpexX BHIOB: CTaTUYECKas Mapa, JWHAMHYECKas Iapa,
BapHalliOHHAs Tapa; COBMeEMIas ee C TEXHOJOTHeW MOIyIbHOro o00ydeHus. BpImoaHuB
IKCIIEPUMEHT, OOydJaromuecs (QOpMYIHPYIOT OOOOIICHHBIC BBIBOJBI IO CEPHH OIBITOB,
UCIIOJIB3YS IPUEMbI AaHATIOTUU U CPABHEHUSI.

CamocrosTenpHas paboTa oOydyaromMXCsi BKIIOYAaeT B ceOs caMmble Pa3sHOOOpa3HbIE
(dbopMbI yueOHOU AEATEeIbHOCTU: BBIMOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplIeHUue 0hOpPMIICHHS
71a00paTOPHBIX pabOT, MOATOTOBKA K NMPAKTHKYyMY, M3y4eHHE OCHOBHOTO W JIOTIOJIHUTEIHLHOTO
MaTepuaiga Mo y4dyeOHMKaM U mocoOusM, YTeHHEe U MpopaboTKa HaydyHOH JHUTepaTyphl B
OoubnoTeKe, HarMcanue pedepaToB U KYpCOBBIX padoOT, MOATOTOBKA K KOJUIOKBUYMaM, 3a4eTam,
UTOroBOM arrecranuu.CamocTosTeNnbHas paboTa o0ydaronmxcs JA0KHA ObITH HampaBlieHa Ha
3aKpeIUIeHUs] TEOPETUIECKOTO MaTepraa, U3JI0KEHHOTO TpenoaBareieM, Ha MpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITENIbHOE H3y4eHHE, Ha TOJATOTOBKY K JaOOPAaTOPHBIM 3aHSATHUSM,
BBITTOJIHEHHUE JIOMAITHHUX 33JaHUI U TIOJTOTOBKY K PYOEKHOMY U 3aKIIFOUYUTEIHBHOMY KOHTPOJTIO.
[Tpu npoBeaeHnH pyOeKHOTO U 3aKIIFOUUTEIBHOTO KOHTPOJISI OCHOBHBIMH 33JauaMu, CTOSLTUMHI
nepes; TpenojaBareieM, SBISIOTCS: BBISIBICHHE CTENEHH NpPaBHIBHOCTH, 00BbeMa, TITyOHWHBI
3HAHWUW, YMEHUH, HaBBIKOB, MOJTYYEHHBIX MIPU U3YUYEHUHU Kypca HAPSAY C BBISBICHHEM CTENEHU
CaMOCTOSITEITbHOCTH B MPUMCHCHHUH TIOJTyICHHBIX 3HAHUN, YMCHHUI U HABBIKOB.

CoBpeMeHHbIE HHTEPAKTUBHBIE CPEICTBA MO3BOJISIIOT HKCIIEPUMEHTUPOBATH C HOBBHIMHU
dbopmamu koHTpOJs. OOydaronuMes MpeAiaraloTcsl TeCThl M 3a/1a4d B AJIEKTPOHHOM BHJIE, C
aBTOMATHU3HPOBAHHOW CHUCTEMOW MpPOBEpKU. B oTnuyme OT OOBIYHOTO TECTHPOBAHHS TaKOM
CTIOCO0 KOHTPOJISI TO3BOJISIET CTYJIEHTaM B JIF000€ BpeMsl MPOWTH TECT, MPOAHAIU3HPOBATH
OITMOKY U MIPONTH TECT BTOPUYHO.

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



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

8 YueOHO-MeTOAMYecKOe M MHPOPMAIHOHHOE 00ecnevyeHue JUCIUIITIMHBI (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 snekrpon. onr. guck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 14.10.2019). - MakpooObeKT. - TeKCT : 3JeKTpOHHBIIH. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) JlonmosiHMTEIbHAS JIUTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensinuk, O. P. Mymiuna, O. A. Munnypuna
; Marauroropckuit roc. Texuudeckui 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 cucremsr : nmpaktukym / 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: 22.10.2019). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus noctynssl Takke Ha CD-ROM.

3. Komsana, JI. I'. OKucinTeNbHO-BOCCTAHOBUTENbHBIE peakuud. OCHOBBI DJIEKTPOXUMHUH '
yuebnoe nmocobue / JI. T'. Konsina, 3. P. Mymiuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ui.,
TalJI. 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 : 3JEKTPOHHBIHA. -
NMeercs neyaTHbIN aHAJIOT.

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

5. Koposun, H.B. OOmast xumus: yued. A TEXHMUYECKMX HampaB. W cren. By3oB /H.B.
KopoBun —9-e u3zn., mepepad.- M.: Beicur. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEACTBEHHBIN.

6. Kpatkuii cnpaBouHuk Qusnko-xuMuveckux BenuuunH / 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 YU€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 AWCHUIUIUHE «XHUMHS» JUIsI 00YJaromMXCs BCEX HaIpaBICHHNA
MOJArOTOBKM M CIEUHAIbHOCTEH jgHeBHOW (opmbel  o0yuenuss / O.A. Mumypuna;
Marnurtoropckuii roc. tTexuudeckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2016. — 11 c. — TekcT : HEMOCPEACTBEHHBIMA.

2. Komsama, JII'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKa3aHUSA JUIA
CaMOCTOSITENIbHOW palboThl MO AMCLUIUIMHE «XUMHS» i1 00ydarolMXCsl BCEX HalpaBIeHUMN
NOJrOTOBKH W cnenuaibHocTed Bcex (opm oOyuenus / JL.I'. Komsna; Marautoropekuii roc.
texuuuyeckuit yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocona, 2020. — 18 ¢. —
Tekcr : HenocpeACTBEHHBIMN.

3. Komsma, JI.I'. CkopocTh XHMHUYECKMX PEAKIIMd M XHMHYECKOE DPaBHOBECHE:
Mertoanyeckre ykazaHus K JaO0OpaTOpHBIM paboTaM MO0 JUCHUIUIMHE <« XUMHS» s
00yyaronMxcsi BCeX HalpaBJICHHH MOATOTOBKHU U ClielHaIbHOCTEH Beex (opm oOyuenus / JLT.
Komspa, E.B. Tapactok; Marauroropckuii roc. texHmuyeckuii yH-T um. I'. M. Hocosa. —
Marnutoropck : MI'TY um. I'. K. Hocosa, 2020. —8 c. — TekcT : HemocpeACTBEHHBIH.

4. PonuonoBa, H.U. Xumuueckas kuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOIUYECCKUE
yKa3aHMs Ul CaMOCTOSTENIbHOW paboThl MO JUCLUIUIMHE «XUMHS» JUIsl 00yYarOLIMXCsl BCEX
HaIpaBJICHUH MOJTOTOBKM U crenuaibHocTel Bcex (Gopm oOyuenus / H.U. Poxuonosa, A.Il.
[TonomapeB; Maruutoropckuii roc. Texuuueckuit yH-t uM. I'. 1. HocoBa. — MaruuTtoropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HemocpeICTBEHHBIH.

5. Uymnpoga, JI.B. PactBopsl: MeToanyeckas pazpaboTka K JabopaTOpHBIM paboTaM Io
JUCHUILIMHE «XHUMHUSD) JJI1 00Yy4aroIMXCsl BCEX HANpaBICHUN MOATOTOBKH M CIIELUATbHOCTEN
Bcex hopm oOyuenus / JI.B. Uynpora, T.M. KynukoBa; MarHUTOropcKHii roc. TEXHUYECKUN YH-T
uMm. I'. . HocoBa. — Marauroropck : MI'TY um. I'. Y. HocoBa, 2020. — 41 c. — Tekcr :
HEINOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopsl: MeTorueckast pa3padoTKa K CaMOCTOATENBHOM paboTe 1o
IUCLUUIUIMHE «XUMHsS» A7 OOYyYarolMXcs IO BCEM HaNpaBlICHUSIM MOJITOTOBKM U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Muirypuna,
Marnuroropckuii roc. tTexuuueckuit yu-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. K.
Hocoga, 2017. — 26 c. — TekcT : HemOCpeACTBEHHBIH.

7. Konsna, JI.I'. KonnmouaHele pacTBOphl: METOAMYECKHE yKa3aHMsS K J1abOpaTOpHON
paboTe Mo JUCHUILUINHE «XUMUS» s 00ydaroluXcsl [0 BCEM HAMpaBiI€HHUSM MOATOTOBKH U
crienanbHOCTAM Beex (opm oOyuenust / JLI. Komsima, JILA. BoapsiH; Marautoropckuii roc.
texandeckuid yH-T uM. I'. UI. HocoBa. — MarauTtoropck : MI'TY um. I'. . Hocoga, 2017. -9 c. —
Tekcr : HenmocpeACTBEHHBIN.

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

9. Konsga, JL.I'. OkuciauTenbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMM U IJIEKTPOXMMUYECKHE
MPOIIECCHI: METOAMYECKasi pa3paboTKa K CaMOCTOSITEIFHON paboTe /sl 00yJaromUXCsl IO BCEM
HAlpaBJICHUSAM IMOJATOTOBKH W cCHenHanbHOCTSIM Bcex (opm oOyuenus / JL.I. Komsma, E.B.
Tapacrok, 3.P. Mymnnnaa; Marauroropckuii roc. texuudeckuid yH-T uM. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. —41 c. — Tekcrt : Hemocpe1CTBEHHbIH.

10. Mumypuna, O.A. DICKTPOXHMMHYECKHE IPOIECChI: METOJWYCCKUE YyKa3aHUsI K
nabopaTopHoil paboTe Mo AUCHUILUIMHE «XUMUS» JUIs 00y4aromuXcs M0 BCEM HaIpaBICHUSM
MOJITOTOBKH U CIIEIHANTBHOCTSIM BeeX Gopm oOyuenust / O.A. Mumypuna, H.M. Poauonosa;
Marnuroropckuii roc. tTexuuueckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.



r) [Iporpammuoe o6ecneuenue u UHTEepHET-pecypceh:

IIporpammHoe obecnieyenne

HanmenoBanne .
o Ne moroBopa Cpok AeiCcTBUS JIUIICH3UN

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 |, 135 1 17.09.2007 Geccpouno
Professional
FAR Manager CBOOOTHO pacnpocTpaHsIeMoe 0ECCPOUHO

HpO(l)eCCI/IOHaJIbHI)Ie 0a3mbl JAHHBbIX U I/IH(l)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMbBI

HazBanwue xypca

CchUIKa

OnekTpoHHas 0a3a TepUOAMYECKUX W3maHui East
View Information Services, OO0 «MBUC»

https://dlib.eastview.com/

HaHI/IOHaHBHaH I/IH(bOpMaI_II/IOHHO'aHaJ'II/ITI/I‘leCKaH
cucrema — Poccumiickmii  ummgekc  mayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PHI)

ITouckoBass cuctema Axagemus Google (Google
Scholar)

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

WNn¢popmannonHas cucrema - EnuHoe okHO J0CTyma K
UH(POPMALIMOHHBIM pecypcaM

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

CDeL[epaJILHoe ToOCydapCTBEHHOC 6IO,I[)K6THO€

YUPEKIACHUE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/
HpOMLIIJ.IJ'IGHHOfI COOCTBEHHOCTH

E(;i;igﬁﬁaﬂ Tocynapcraennas OubmmoTCKa. https://www.rsl.ru/ru/4readers/catalogues/

OnekTpoHHbIe pecypchl 6ubanoreku MI'TY um. I'.1.
HocoBa

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

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUILTHHBI (MOLYJIs1)

MaTepI/IaJ'[BHO-TGXHI/I‘IGCKOG obecrieucHue JUCIIMITIIMHBI BKJIIFOYACT:

YueOHble ayauTOpUU IS TMPOBEIACHUS

3aHATUA  JIEKIIMOHHOTO

THUIIA.

OcHalieHue:

MyJ'IbTHMe,Z[HfIHBIe CpCACTBA XpaHCHUS, IICPEAAYUN U TPCACTABICHUA I/IH(i)OpMaL[I/II/I.

VYueOHsie

ayIuTOpUHN

JUIA IMPOBCACHUA

1a00pPaTOPHBIX

3aHATUH, TPYNIOBBIX

WH/IMBUYAJIbHBIX KOHCYJbTAIIUM, TEKYIEro KOHTPOJS M MPOMEXYTOYHOM aTtectanuu. OCHalleHHE:
O6opynoBaHue JUIsl BHIIOJHEHUS J1a0OpaTOPHBIX padOT, XUMUYECKas TIOCy/Aa, peakTuBbl, HarnsaHeie
MaTepuasbl: TAOIHIIbI, CXEMBbI, TITaKaThI.

[Tomemenust st caMocTosTENbHOM paboThl oOydaromuxcs. OcHamenue: [lepcoHanbHBIC
kommbeloTepsl ¢ maketom MS Office, Beixomom B MHTEpHET W ¢ IOCTYNIOM B DIEKTPOHHYIO
nH(pOPMaAITMOHHO-00PA30BATENHHYIO CPEly YHUBEPCHUTETA.

[Tomerienust Anst XpaHeHUs1 U NPOPUIAKTHIECKOTO 00CTYKUBaHUS Y4eOHOTO 000pYIOBaHUS.
Ocnamenue: Crennaxu, cei@bl 1Ji1 XpaHeHHs] y4eOHOro ooopyaoBanus. MIHCTpyMeHTHI U1 peMOHTa
nabopaToOpHOTO 000PYJOBAHUS.



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

CamocrosiTenbHass pabora oOydaroluxcs MOApa3Jeisercs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMsl JaOOpPATOPHBIX 3aHATHM, TaK M Ha IJIAHOBBIX KOHCYJbTAllMAX, U HaA
BHEAy/IUTOPHYIO, MPOUCXOMASAIIYI0 BO BpEeMs MOJTOTOBKM CTYACHTaMU OTYETOB IO JIaDOpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS IOMAITHUX 3aJaHu.

AynuTopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCs IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUSA M0 KaXKJAOMY Pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUAIOT TEOPETUUECKNE U IIPAKTUUECKUE
3aJlaHusl, OTBETHI HAa KOTOphIE TPEOYIOT TIyOOKOTO TOHMMAaHHWs HW3YYEHHOTO MaTepuana. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXKIOMY BOIIPOCY Mpeajaraercs 4eThblpe BapUaHTa OTBETOB, Cpelu
KOTOPBIX OJWH WJIM HECKOJBKO MpaBWIBHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISICTCS IyTEM
COIIOCTABJICHUS MOJIYYEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcuManbHOe
KOJIMYECTBO 0AJLIOB B Kax 101 TeMe Kypca — 10.

BapHaHTLI TeMaTHYeCKHUX TeCTOBBIX 3aJaHuM 119 TEKYHIEro KOHTPOJIA
XumMuyeckas TEPMOAUHAMHUKA

B tecrax no teme «XuMuueckas TEpMOJMHAMUKA»: TIEPBbIE IIECTh 3a7aHuil oueHuBarorcs B 0,5
Oama, ceapbmoe — B 1 6asu1, a BOCbMOE, JIEBATOE U JeCATOe 3aaHusl — B 2 Oaa.

Teer Ne 1

=

IIpu paccMOTpEHUU XUMHUECKON PEeakLUu cucmema O3HAYaer:

a) HUCXOIHbBIE pEareHThl

0) NPOAYKTHI XUMUYECKOW PEaKINI

B) PEaKLMOHHBIN COCY]

I') MCXOJHBIE peareHThl U MPOAYKThI PEaKLU1

2. Tlepserlit 3aK0H (TIEpBOE HAYAJIO) TEPMOJIMHAMHUKHN MAaTEMAaTHIECKH 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
6) K=R/Nj r) AU= Q-W

3. B sk30TepMuueckoil peaxium:
a) SHTAIBIHS PEAKIMOHHOM crcTembl moBbimaercs (AH > 0)
0) TemoBoit A3 dekT peakiun otpunarenct (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTembl yMeHblaeTcst (AH< 0)
I') AaBJICHUE PEAKIIMOHHOMN CUCTEMBbI TOBBIIIAETCS

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

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakue u3 mpuBEeICHHBIX PEAKIIHH SBISIOTCS SHAOTEPMUUECKUMU?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K][/M0Jb
6) H,+4/2 0,=H;0, AH = —-242 K][x/M0J1b
B) 1/2 N2+ 1/2 0,=NO , AH = 90 K]I>x/momb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

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

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

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

CuO () *+ C (rpagur) = CU () + CO (), mormotunock 22 /I TENI0ThI.

DHranenus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu NiO ) + C (pagur) = NI g + CO (. Ompenennre BO3MOXKHOE HalpaBlICHUE
CaMOIIPOU3BOJILHOIO TEUCHHS PEAKIIMU IPU CTAHAAPTHBIX YCIOBUAX U IIpHU TeMieparype 627°C.

BemectBo AH®293 (KI>x/Mo1B) S%9g ([x/M0B*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B oTBere ykaxkute 3HaueHHs dHepruu [mMOOca mpu CTaHIAPTHBIX YCIOBHSX, IIPU TEMIIEpaType
627°C 1 Temmeparypy Hadaia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTCs SHTPOIHUS TIPU Pa3IOKEHUN KapOOHATa KabIHs?
a) YBEIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIIaeTcs T') HE 3HAI0
10. Mannas peakuust: 2KClOs (1g) —2KCl (15y+303 (1), AH<O MOkeT caMOIpon3BOJILHO IPOTEKATh
a) B TIPSIMOM HaIPaBJICHUU B) HE MOXET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4yeckasas KHHETHKA

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

Tecr Ne 1

1. Pazgen XuMuu, U3ydaromuii CKOPOCTH M MEXaHU3MbI XUMHUYECKHIX PEaKIUi, Ha3bIBACTCS
a) XUMHYeCcKas TepMOANHAMUKA
0) TepMOXUMHUS
B) XUMHYECKasi KHHETHKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMs, 3a KOTOPOE€ MOJHOCTBIO PaCXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB
0) M3MEHEeHNE KOJIMYECTBA BEIIECTBA PEareHTOB (I MPOAYKTOB) PEaKIUU B €IUHUILY BPEMEHH B
enuHuIe o0bema
B) KOJIMYECTBO BEIIECTBA IMPOJYKTOB PEAKIIMH K MOMEHTY OKOHYAaHHUS PEAKIIUU
3. B Kakux eIuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakiuu?
a) MOJIb JI et
0) 6e3pa3mepHas BeIMYMHA
B) MOJIB’ ¢
4. Or kakux (pakTopoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKLINI?
a) OT IPUPOJIBI PEarupyIOINX BEIIECTB
0) oT TeMIepaTypsl
B) OT 00BbEMA PEAKIIMOHHOTO COCyIa
5. CocrosiHMe XMMUYECKOTO PaBHOBECHUS 00OPAaTUMBIX IMPOLIECCOB KOIMUECTBEHHO XapaKTepU3yeTcs ...
a) paBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) sHeprueil akTUBHU3ALUU
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anuceiBaercs Boipaxenue st ckopoctu peakuuu 4 NO ) + 6 H O =4 NH; () + 5 O, ()
a) V=K[NO]'[H,0] 6) V=Kk[NH3][O,] B)V =k[NOJ*[H,0]°
7. Kak 3anumiercs BeIpakeHHe Ui KOHCTAHTHI paBHOBecus peakiuu A +2 B = C +D?

a) Kp = [C][D]/ [A][B]®



6) Kp = [C][D]/ [A][B]
8) Kp = [A][B] 7/ [C][D]

8. Kakoii oTpe3ok Ha quarpaMMe MoKa3bIBaeT 3HaUYCHUE TEII0BOro 3ddekra peakuuu?
a) l E %

VRN
L/

X0/Jl peaKuuu

7y
\;

v

v

9. UYt0 MOXHO CcKa3aTh O PEAKIUH, U300paKEHHOW Ha TuarpaMmme K Bonpocy 87

a) PK30TCPMHUUCCKAs PEaKIus

0) PHIOTEpMUYECKAsT PEAKIIH

B) pEaKIis ONMUCHIBACT COCTOSIHUE PABHOBECHS
10. PaBHoBecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEIIAETCs BJICBO.

a) MPY MIOHUKCHUH TEMIIEPATYPhI

0) IpH MOBBIIICHUHU TEMIIEPATYPhl

B) TIPY TTOBBIIICHUH JIABJICHHS
11. Ina peakuuu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PaBHOBECUS PaBHA
0,8. PaBHOBECHAsI KOHIICHTpAIUs BOJOpOoIa paBHa 1,2 MOJIb/1. BEIYHCITUTE UCXOAHYIO KOHIICHTPAITHIO
BOJIOpOJIA.

a) 1,2

0) 3,5

B) 5,0

PacTBoOpsI

B Tecrax mo Teme «PacTBOpe»: TepBOe 3amaHUE OIECHHWBaeTcs B | Oamr, BTOpoe, TpeThbe,
4eTBEepTOE, MATOE U MIeCTOE 3aaHud - B 1,5 Oanna; ceapmoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 6amna.

Tect Nel

1. s ypaBaenus peakun Cu SO4 + KOH — ... cokpaliieHHOE HOHHOE YPABHEHHE 3aIUIIETCS B BHJIC
1) 2K* + SO4* = K,S0,
2) Cu*" + S0, + 2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO, + 20H™ = Cu(OH)zl + 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 HCIO,4 paBHO
N1 2)2 3)11 4) 13

4. Tns mogaBneHus ruponnsa xjaopuaa xpoma (I11) cnenyer

1) 1o0GaBUTH COJITHYIO KHCIIOTY

2) 100aBUTH IIEIOYb

3) pa30aBUTH PacTBOp BOJOH

4) TMOBBICHTH TEMIIEPATYPY
5. B pazbaBieHHOM pacTBOpe, NMPUTOTOBIEHHBIM M3 TUApocyibdara KaidblMsg MU BOJBL, CyMMa
K03 (HULIMEHTOB B ypaBHEHHH HEOOpaTUMOMN AMCCOIMAIIMHM PACTBOPEHHOIO BELIECTBA — ATO



1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure Npou3BeACHUE
pactBopumoctu AgyC,04
1)510"  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 00HEMY BOJIbI

3) Macchl BEIIeCTBa K Macce pacTBopa

4) KoJIMYecTBa BEIIECTBAa K 00bEMY pacTBOpa
8. K cnmaObIM a51eKTpoIuTaM OTHOCUTCS . ..

1) ruapoKcH aMMOHHMS

2) THIPOKCH KaJIHsI

3) xJopuI Kaublus

4) MaprasioBas KUCIIOTa
9. M3BecTHO, YTO BOJHBIC PAaCTBOPHI MHOTHX COJICH MOTYT MMETh INEIOYHYIO WU KUCIYIO CPENy.
[IpuuuHoOi 3TOTO ABIAETCA ...

1) osnexTposu3 coseit

2) JIUCUPOTOPIHUOHUPOBAHUE COJICH

3) ruapaTHpOBaHHE COCi

4) THAPOJIU3 COJCH
10.3nauenne PH uwmcToii Boas npu 25°C cocrasiser

1)1 2)7 3)0 4) 10
I[I/ICHepCHLIe CUCTEMBI

B tecrax mo teme «I[I/ICHGPCHI)IG CUCTCMBD». IICPBOC, BTOPOC, TPETHC MW UYCTBCPTOC 3adaHUA
OLICHUBAIOTCA B 1 6ann; IIATOC M IICCTOC 3alaHUA - B 3 Gamna.

Tect Nel

1. VYkaxwurte pa3Mepbl YaCTHIl KOJUIOUIHBIX CHCTEM

1) wmenbie 1 HM

2)  Gomabie 100 HM

3) ot 1 uM g0 100 aM
2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEHOT
TTOJIOKUTEIBHBIN 3apsia?

1) KaTHOHBI

2)  aHHWOHBI

3)  TONApHBIE MOJIEKYJT
3. JIst KaKoro IIEKTPOJIHMTA TIOPOT KOATYJISIIUU KOJUIOUA C MOJIOKHUTENBLHO 3apsDKCHHOM YacTHIICH
JOJDKEH OBITh HAMMEHBIINM?

1)  xuopun Kanus

2) cynbdar Kamus

3) oprodocdar kamus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”
KaKOM 3JICKTPOJIMT UTPAET POJIb HOHHOTO CTabuan3aropa?

1)  xmopun xenesa (111)

2) BOja

3)  rUapOKCHI Kalus
5. Ilpum B3ammonmeiictBuu 20 mua 0,001H wutpata csunma (1) ¢ 10 mum 0,02H cynwsdara xamus
obpasyercs 30ib cyinbdara cBunma (l1). K kakoMmy 31ekTpoay MOIKHBI HEpEMENaThbCsl YaCTHIIBI
nucrepcHoi (as3sl mpu AneKTponze?

1) HaxomATCS B COCTOSTHMM JMHAMHUYECKOTO PABHOBECHS

2) K Karomy



3) K aHomy
6. B nBe xos6b1 HasMTO 10 50 MIT 307151 TUAPOKCH A Kene3a. {1 Toro 4roObl BEI3BATh KOATYIISIIUIO
307151 TOTpeboBaoCch 100aBUTH: B repByIo — 5,3 mur 1H pactBopa xmopuma kanus; B 1pyryto — 18,7 mi
0,001H pactBopa docdata HaTpusi. Berauciure mopor Koaryasiuy Kaxaoro 3JIeKTPOIIUTa.

OKHCIAUTEITbHO-BOCCTAHOBUTEIbHBIE MpouecChl

B Tectax mo teme «OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPEThE,
YETBEPTOE M MATOE 3a7aHus oueHuBatorcs B 0,5 6aia; mecroe — B 1 6ami; ceapbMoe U BOCbMOE — B 2
Oamna, a aeBsiToe — B 2,5 OaJIOB.

Tect Ne 1
1. OxkucnuTens — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...
1) YBEJIUYHMBAET CBOIO CTEIEHb OKUCIICHHUS
2) MIPUHUMAET AJICKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI
2. IIporecc BOCCTaHOBJICHUSI UMEET MECTO B Cllydae, Korja ...
1) HEUTpaIBbHBIC aTOMBI MPEBPAIIAIOTCS B MOJOKUTEIbHO-3apXKEHHBIE HOHBI
2) MOJIOKUTEIBHBIN 3apsii HOHA YMEHbBIIIAETCS
3) OTPHULIATENBHBIN 3apsi] HOHA YBEITUYNBACTCS
3. U3 npencraBineHHbIX HIDKe peakunii K OBP nucnponopinoHupoBaHus IPUHAICKUT ...
1) S + 2HNO; = H,SO4 + 2NO
2) 2H>0, = 2H,0 + O,
3) Mg + S = MgS

4. K BocCTaHOBHUTEIIAM OTHOCSTCS ...
1)  merayuIbl, BOAOPO, YIIIEPO
2)  aKTHBHBIC HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPEIHEH YaCTH MEPHOAMUECKON CHCTEMBI
5. CTerneHn OKHCIICHHUS KUCIIOpO/ia a) B BoJIe M 0) B IIEPOKCH/IE BOJOPO/Ia COOTBETCTBEHHO PABHHI . . .
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar kanus B OBP, mporekaromux B KUCIOHN cpefie, BOCCTAaHABIUBAETCS 1O ...
1)  xarnona Mn?*
2)  MaHraHaT-HOHa MnO,%—
3)  oxcuaa maprania (1) MnO
7. B peakuuu, nporekatomieir mo cxeme Cr,Ss3 + KNO; =2 KyCrO4 + K3SO4 + NO okucienuto
MTOJIBEPTAFOTCSI CIICAYIONTUE dJICMEHTHI ...
1)  a3or u cepa
2)  cepau Xpom
3)  XpoM u a30T
8. Cymma k03(pdUIIMEHTOB B peakilny, MPUBEIEHHON B Boripoce Ne 7 paBHa ...

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

DJIEKTPOXMMHUYECKHE CHCTEMbI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IIEPBOE, BTOPOE M TIATOE 3aJIaHUs
OLICHUBAIOTCS B 1 6asut; TpeThe U YeTBepToe 3aaaHus— B 1,5 Oaa; mecToe u ceibMoe — B
2 Oama.

Tect Nel
1. DNEeKTPOAHBIA MOTEHIUAT ONPEACIISIOT IO YPABHEHHUIO ...



1) Hepucra

2) MewnpeneeBa-Knaneipona

3) Bonpumana

4) Appennyca
2. Paccunraiite DJIC rampBanndeckoro siemeHta MQ|MQ@SO,||CuSOy|/Cu mpu craHmapTHBIX
YCIIOBUSAX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakue npoaykTsl 00pa3zyroTcst Ha KaToZe MPH JIEKTPOJIM3E pacTBOpa HUTpara cepedpa?

1) BOJIOPO/I

2) cepebpo

3) a30THasi KUCIIOTa

4) KHCIIOPOJT
4, VYkaxkure cymMmy K03()(OHUIMEHTOB B YpaBHEHHUH SJICKTpOn3a pactBopa uurpara meau (11)

1) 12

2) 11

3) 10

4) 8
5. Kakas #3 TNPUBEACHHBIX  OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIMH  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HaIlpaBJICHUN?

1). FeSO4+ Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
6. BerumcnuTe Maccy IIMHKA, IMOJYYCHHOTO TIPH 3JIEKTpPoiu3e cyib(dara MWHKA, KOTOPBII
npoBoauIu B TeueHue 20 cek mpu cuie Toka 1A

1) 2,110

2) 0,05

3) 0,013

4) 6,7-1073
7. [IpuBenuTe CXEMBI D3JEKTPOTHBIX IMPOIECCOB W MOJICKYJISIPHOS YPAaBHCHHE pPEaKIIHH,

NpPOTEKAIOIIEH TPH AIEKTPOXUMHUYECKOI KOoppo3uu ranbBaHonapsl ZnN|Mg B cepHokmcioii cpexe. B
OTBETE YKa)KUTE CYMMY KOA(P(UIIMEHTOB B MOJIEKYJISIPHOM YpaBHEHHH.

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

BaeayquropHas camocrosiTeJibHasgs paboTa OOYYAIOIIUXCA OCYIIECTBISETCS B BHIEC
U3YYCHUsI JIUTEPATYPhl MO COOTBETCTBYIOIIEMY pa3leily C MpopaboTKoi Marepuana; 0(hOpMIICHUS
OTYETOB M0 JJAOOPaTOPHBIM pabOTaM U BBINOJIHEHMSI TOMAIIHUX 3a/laHuM.

BapuaHThI TeMATHYECKHX JOMANIHHX 3aaHUil 1Jisi BHEAYTUTOPHOM caMOCTOSITEJbHOI PaGoThI
CTYJAEHTOB I10 TeMaM

JlomamHee 3aganue Ne 1
I10 TEME «XI/IMI/I‘IECKaH TepMOI[I/[HaMI/[Ka»

B nmomaniaem 3amaHuu 1Mo TeMe «XUMHUYecKash TSPMOIMHAMIKAY: TIepBast 3a/1aya OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 Ganna; Tpetss — B 1 Oam.

3amauya Nel



Jia peakuun CHy ¢y + COp () = 2 CO () + 2 Hy () onpenenuTe BO3MOKHOE HamnpaBlICHUE
CaMOMPOU3BOJIBHOTO TEUEHHS PEaKLMK PU CTAaHAAPTHBIX YCIOBUSX U Mpu Temneparype T = 927 0C,
€CJIM TETUIOBOM 3(PHEKT peakIuu 10 3aJaHHON TeMIIepaTypbl HE U3MEHHUTCS. Y KKUTE: a) BhIICACTCS
WU TIOIJIOUIAETCS SHEPrust B XOJ€ peakuuu; 0) MPUYMHY HANJACHHOTO HW3MEHEHMS] SHTPOIIHH.
PaccuunraiiTe TemepaTypy Hadajia peaKiiuu.

3agayga No2

Beraucnure temnosoit addext peakuun: CaCs ) + 2 HoOry = Ca(OH); () + CoHo (1), monb3ysich
CTaHJAPTHBIMU TEIJIOTaMH OOpa30BaHUsl pearupyronux BemecTB. CKOIbKO TEIUIOTHI BBIICIUTCS WIH
MOTJIOTUTCS TIpH oOpa3oBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOU APPEKT peaKiiu:

Hy ) + COz ) = CO (1) + H2 Of). TepMoxumuueckue ypaBHEHUS:

a) Hy () + % Oy = H20 (ny, AH =-241,9 xJIx;

6) 2 CO () + 02 ® = 2 COZ () AH = -566,2 KI[)K

Jlomamnee 3aganue No 2
mo TeMe «XMMHYeCKAsd KHHETUKA)

B nomamnem 3aganum mo teme «XHUMHUYECKas KMHETHKay: MepBas 3ajada oleHuBaercs B 1,5
Oaya; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTas U msaTas — B 1 Ga.

3amayga Nel
Peaknusa nporekaer no ypasaenuto: O ) +2 CO y = 2 CO; (. HavaneHbele kOHIEHTpanyu

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckoiabko pa3 U3MEHHUTCS
CKOpOCTh MpsAMOW peakumu, korjaa npopearupyet 30% CO? Bo CkoibKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuu, €Clu YBEJIMYUTh JaBJIeHUE B CHCTEME B JiBa pa3a?

3amaya Ne2

IIpu temneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYIAET B peakiuio 3a 20MuH.
Paccuuraiite Bpemsi, mpu KOTOPOM ITO K€ KOJMYECTBO BEIECTBA BCTYNHT B PEAKIMIO IPHU
temneparype 200 °C, ecim TEMIEPATYPHBIH KO3(PPHUIIMEHT CKOPOCTU peakiuu paBeH 2. Bo ckoiabko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh PEaKIUu?

3amaua Ne3

Haiinute HayanbHbIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKIINH:
Fe (n + H20 ) = FeO () + Hy (1), €ciu paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOIUX BELIECTB PABHBIL:
[H20]=0,3momp/1, [H2] = 0,4 Moas/m1.

3amaua Ned

Hus peaknuonHoit cucremsl: CO y + HyO oy = CO2 (y + Hy () HavanbHbIE KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/1. Onpeaenute KOHIEHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBECHUs paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHIIEHTpAIMU PEareHTOB KOHCTAHTHI PABHOBECHS CISAYIOIMIMX PEAKIIUMN:

Nz(r) +3 Hz(r) =2 NH3(1-), AH = -92,2 KI[)K;
COQ(F) +C = 2 CO(F), AH =+160,5 KI[)K;
CO(F) + HZO(F) =CO, @ T How), AH =-41,1 k]I x.

VkaxuTe HanpaBICeHUE CMEIICHUSI XUMUUECKOTO PAaBHOBECHS ATUX PEAKIIUN: a) MPU MOHKEHUN
TEMIIEPaTyphl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBLIIIEHWU AaBIEHHUS, €CIU TeMIepaTypa
MMOCTOSTHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»

B nomamnem 3amanum no Tteme «PacTBOphD»: TmepBas, BTOpas, TPeThid W TNATas 3a4adu
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6ania.



3amaga Nel
B xakoMm oObeme Boabl ciienyer pactBoputh 1351 SnCly ans monydenust 3M pacTBopa xsopuaa

onosa (Il) c mmotHocThIO P = 1,405 T/MN?

Paccunraiite: a) MaccoByl [OJI0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIICHTPAIUIO
SKBHMBAJICHTA; B) MOJSUIBHOCTb; ') THUTP; J1) MOJBHYIO JOJIIO BEIIECTBA B pacTBOPE.

3agayga No2

3aKOHYUTE MOJICKYJSAPHBIC W HAIMIIATE COKpAICHHBIC HWOHHBIC YPaBHEHHS peakiui
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCI —

Sb(OH)g + H,SO,; —

Sb(OH); + NaOH —

3ajgaua Ne3

CocTaBbTe 110 JIBa MOJICKYJISIPHBIX YPABHEHHUS PEAKIIUH K CIICIYIOIIUM HOHHBIM:

Ba®" + CrO4~ — BaCrOy;

NH;" + OH — NH;OH;

ZnS + 2H" — Zn** +H,S

3asaya Ned
Boeruucnure pH 0,05M pacTBopa cepHOM KUCIOTHI.

3amaua NeS

Kakue u3 caenyromux conei moasepratorcst ruaponusy: NapSiOs. Cu(NOs),. KBr? CocraBbre
HMOHHBIE U MOJIEKYJISIPHBIE YPAaBHEHUs THIPOJM3a COOTBETCTBYHOIUX coyiel. Kakoe 3nauenue pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJICH?

3asaga Neb

Haiinure npoussenenue pacrsopumoctu PhCly, eciu B 200 mut Boabl pactBopsiercs 2,17 T 3Toro
COCJIMHCHHSI.

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

B nomamuem 3amanun mo TemMe «OKHCIUTETHLHO-BOCCTAHOBHUTEIBHBIC MPOIIECCHI: IMepBas
3a/1aya ornieHuBaercs B 1,5 6aia; BTopas — B 2,5 6aina; TpeThst — B 1 Ga.

3amaya Nel
[TonGeputre KOADGUIUEHTH B ypaBHEHUSX OKUCIUTENbHO-BOCCTAHOBHUTENBHBIX PEAKIIHA.

VKaxuTe THN KaXXI0N peakivu.

Paccuuraiite QJICKTPOABMIXKYLIYIO CHIIY W OHNPCACINUTC HAIPABJICHUC CaMOIIPOU3BOJIBHOTO
IMPOTCKAHUA HepBOﬁ pCakuu IMpu CTAaHAAPTHBIX YCIOBUAX, HCIIOJb3YysA 3HAYCHUSA OKHCIIMTCIBHO-
BOCCTAHOBUTCIIbHBIX ITOTCHIIUAJIOB:

HJ + H;PO, — J, + H3PO3 + H,O

HNO, — HNOs; + NO + H,0

H[AUCL] + H,0, + NaOH — Au +NaCl + O, + H,0

NH;ReO, + H, — Re + NH; + H,0O

KBrO — O, + KBr

3agaya Ne2

CocTtaBbTe YpaBHEHUS OKACITHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINI:

KMnO4 + NaNO, + H,0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S;03 + NaOH —

Bi 03 + C —

Mg + HNO3 (pa36) —



3amaga Ne3
Hanbl nBe okuciutenbHO-BoccTaHoBUTeNbHBIE mapbl: KNO;, KNOs; u Pb(NOgs);, PbO..

[Tonp3ysick TabmuIed CTaHAAPTHBIX OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX IOTEHLUANIOB, COCTAaBbTE
ypaBHEHHE BO3MOXHOM peakumu B ykazanHoi cpene (HNOs3). Paccuumraiite 3Hauenue
JIEKTPOABIIKYLLEH CUIIBI pEaKIUH.

Jlomamnee 3aganue Ne 5
10 TeMe «JIeKTPOXMMHUYECKHE CHCTEMbI»

B nomarinem 3agaHuu 10 TeMe «DIEKTPOXUMHUYCCKHE CHCTEMBI»: IIEpBast 3aaua OLICHUBACTCS B
1 Gam; BTOpas — B 1,5 6amna; Tpeths — B 2,5 6ama.

3amaya Nel
CocTaBbTe DJIGKTPOHHO-MOHHBIC ypaBHEHHUS JJICKTPOJHBIX TPOIECCOB M  MOJCKYJISPHOE

ypaBHEHHE TOKOOOpa3yloIIel peakiuy, MPOTEKaoued mnpu padoTe raJbBaHUYECKOTO HIIEMEHTa
Co/Co(NOs3), // AI(NOg3)s/Al. Paccunraiite DJIC (E) raipBaHHYECKOro 3JIEMEHTA MPH CTAHIAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHLMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB MeTajula B KaTOJAHOM pacTBope, mpu kortopod DJIC rampBaHUYECKOTO DSJIEMEHTA
ymenbuTcs Ha 0,02B.

3amaya Ne2

[IpuBenute cxeMbl SJICKTPOAHBIX MPOIECCOB U  MOJEKYISPHBIE YPAaBHEHHS PEaKIIMid,
NPOTEKAIOIINX TPHU JICKTPOXUMHUECKOI Kopposuu ramsBanomnapbl Co/Ni: a) B kucnoii cpeze; 0) BO
BIIQ)KHOM BO3/yXe€.

Ornpenenure yObUIb MAacchl aHOJa MPU KOPPO3UHU B KUCIOM cpene 3a 20 MUH, €CIH CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaga Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJIIEKTPOJHBIX IPOLECCOB (AHOJI HHEPTHBIA) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOMISIIEH MTPH AJIEKTPOITH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOqy,

Borancnute ¢akTuyeckoe KOJIWYECTBO MeETaslla, MOJTYYEHHOTO Ha KaToJe MPH JIIEKTPOIU3e
Co(NO3),, ecitu 3JIeKTPOIIH3 MTPOBOAMIM B TeueHHH | 4. Bhixoa MeTasia mo Toky coctaBui 85%.

YKkakuTe BO3MOKHBIE TPUUMHBI YMEHBIIICHUS BHIXOa METalIa IO CPABHEHHIO C PACUETHBIM.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM
KOHTpOJII)HbIe BOITIPOCHI IO TEME «XuMuueckKas TEPMOAUHAMHUKA»

OCHOBBI XMMHUYECKOI TEPMOJMHAMUKHU: TOHSITHE CUCTEMBI, BUIbI CUCTEM.
TepmoauHaMu4eckre napaMeTpsl U PYHKIIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

[TepBblii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

OHTanbIMs Kak QYHKIUS COCTOSTHUS CUCTEMBbI. DHTAJIbIIUS 00pa30BaHMsI BEILIECTBA.
TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAOLNIME Ha TemiIoBoi 3¢ddekt
XMMHYECKON PEaKIIuu.

7. Tepmoxumus. 3akoH ['ecca.

8.  CnencrBus u3 3akoHa ['ecca.

9.  DHrpomnus KaK GyHKINS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMHKH.

11. Tperuii 3aK0H TEPMOJTUHAMUKH.

12. Dueprus ['n606ca.

13. HanpasieHue caMOnpoOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

oo wdE

KOHTpOJILHbIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»



Xumnueckass KHHETHKA. CKOPOCTh XMMHYECKOW PEAKIIMU U METO/IbI €€ PErYITUPOBAHMS.
BiusiHue KOHIIEHTpauy Ha CKOPOCTh XUMHUUYECKOM peaklny (3aKOH JEHCTBYIOIIUX Macce).
Bnusaue Temneparypsl Ha CKOpoCcTh XxuMuueckor peakiuu. [IpaBuio Baut — Nodda.
Teopust aKTUBHBIX CTOJIKHOBEHUM AppeHuyca.

DOHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoTHOro KOMILIEKCca. DHEPreTUYECcKast 1uarpaMmma.

Kpupas Makcsenna — bonbiimana. DHepreTuueckuii 6apnep.

Karanutnueckue cucremsl.

Bnusnaue kaTtanu3aropa Ha CKOPOCTbh XUMHYECKOM pEaKIvHU.

0. T'oMOreHHBIN U TE€TEPOTCHHBIN KaTaJIN3.

1. KonebarenbHble peakiluy.

12. Xwummueckoe paBHOBecue. OOpaTUMBbIC U HEOOPATHUMBIC PEAKIIHH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenune xumudeckoro paBHoBecus. [Ipunnun Jle—Illarense.

15. BiusiHMe KOHIEHTpALMH, TABJICHUS U TEMIIEPATYPHI.

16. ®da3oBbiec paBHOBECHS.

17. ®a3oBble AUarpaMmsbl 1Jisi OJHOKOMIIOHEHTHBIX CUCTEM.

RRO©oOoNoORWNE

KOHTpOJIbHBIe BOIIPOCHI IO TEME «PaCTBOpI)I»

1.  Ilousarue pactBopa. PacTBopuMocCTh BelecTBa. PactBopumocTs rasa.
2.  PactBoppl. CrnocoObl BbIpaXE€HUS KOHLEHTpAallMM pacTBOPOB (MaccoBas JA0Js, MOJspHas
KOHLOCHTpalusd, MOJIApHasA KOHUCHTPAIHA S5KBUBAJICHTA, MOJIbHAA O0JIA, TI/ITp).

3. KomnmuratuBHbIC CBOMCTBA pacTBOPOB. MneanbHbIi pacTBOP.

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

5. Ocmoc. OcMoTndeckoe napienre. Cxema ocMoMeTpa.

6. KucI0THO-OCHOBHBIE B3aMMO/IEHCTBHS BEILIECTB.

7. HonHasg Teopusi KUCIOT U OCHOBaHUU AppeHuyca. OCHOBHBIC MOHSATHUS U TMOJIOXKEHUS TECOPUU
Appennyca.

8.  Jluccommainusi KUCIOT, OCHOBaHUM M COJEel C TOYKU 3pEHUS HOHHON Teopuu AppeHuyca
(mpumepsr).

9.  Crenens aucconuanuu. CUIbHbIC U Ca0ble YIEKTPOIUTHIL.

10. JImuccommanmst caadbIX AIEKTPOoIMTOB. KOHCTaHTa TUCCOIMAIIHN.

11. 3akon pazbaBnenust OctBanbpia.

12. Peakiuu mOHHOTO 0OMEHA MEXy JJICKTPOJIUTAMU (Ha MPUMEpPEe peakiuii oOpa3oBaHus c1adboro
ANEKTPOJIUTA, OCAKA U Traza).

13. TlpousBeneHue pacCTBOPUMOCTH.

14. VonHoe nmpousBeAeHHE BOABI. BOIOPOAHBIN U THAPOKCUIBHBIN MOKa3aTeINu.

15. Tmaponus coneit. Tunsl rugpoan3a conei.

16. KonuyecTBeHHbIE XapaKTEPUCTUKH MTPOLIECCa THIPOITH3a.

17. ®akTopsl, BIUAIONIME HA MPOIECC THIPOJIN3A.

KOHTpOJII)HbIe BOIIPOCHI IO TEME «I[ncnepcmﬂe CUCTEMBI»

I'eTeporennsie cMecH. [lucnepcHble CHCTEMBI.

HucnepcHocth. Kitaccudukanmuu AUCnepCHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco6b! nosyueHus KOJTOUTHBIX PacTBOPOB.

CTpoeHue KOIOUIHBIX YaCTHII.

IIpaBuno ®dasguca — [leckosa.

Y CTONYMBOCT KOJUTOUAHBIX cucTeM. CTaOuIN3aTopBhl.
Koarymsamust mnoduiabHbIX 1 TM0()OOHBIX KOJUIOHIOB.
CeanMeHTaIns KOJIJIOUIOB.

0. Koarynsmus KOJXTOUIHBIX PACTBOPOB JIEKTPOIUTAMHU.

BOoo~NoTgR~WNE



11. TIpaBumno lyneue — 'apau. Koarynupytromas crmocoOHOCTb.
12. Onruueckue CBOMCTBA KOJUIOUIAHBIX PACTBOPOB.
13. DnexkTpuyeckue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KoutpoJbHblie Bonpochbl o TeMe «OKUCINTETbHO-BOCCTAHOBHTEIbHbIE
npoueccbn)

OCHOBHBIE TTOHATHUSI TCOPHUU OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/If/'I.
OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA BEILIECTB.

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIIH.

Tumbl OKUCIUTENTbHO-BOCCTAHOBUTENIBHBIX PEAKIIUHN (TIPUMEPHI).
OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIN OTEHIMAIL.

VYpasuenue HepHcra.

CocraBieHne OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIU.
HaHpaBHeHI/Ie OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Ifl.

NN E

KOHTpOJIbHLIe BOIIPOCHI IO TEME «3.11eRTp0ngnqeclme CHUCTEMbI»

DnekTpoxumudeckue cucteMbl. Kimaccudukanus 31eKTpOXUMHUYECKHUX MTPOIIECCOB.
DIEKTPOXUMHUYECKHE MTPOLIECCHI, TPOTEKAIOIIUE HA TPAaHULIE pa3zelia «METall — pacCTBOPY.
I"anpBanuveckuii anemMeHT Jlanuaisa — SIkoou.

DNEKTPOABUKYIIAs CUJIa TaTbBAHUYECKOTO JIEMEHTA.

W3mepenne SIEKTPOAHBIX MOTEHIMANIOB. Psii  CTaHAAPTHBIX AJEKTPOJIHBIX MOTEHIIMAIOB.
CBOI/ICTBa METAJIJIOB B COOTBETCTBHHU C UX IMOJIOKEHUEM B PsiIy HAMIPSKEHUH.

6. VYpasuenue Hepucra.

7.  DIeKTpoau3 pacijiaBoB U pacTBOpOB. KaToaHble U aHOAHBIE MPOLIECCHI.

8.  OObenunenHslii 3akoH Papaznes. Beixos mo Toky.

9.  Kopposus metamnos. Knaccudukaius KOppo3MOHHBIX TPOIECCOB.

10. Xwumwuueckas KOppO3usl.

11. DnexTpoxumuyeckas KOppo3us. AHOJHOE OKHCIEHHE MeTalljla M KaTOJHOE BOCCTaHOBIICHUE
OKHCJIUTEISL.

12. Tlpumepsl KOppO3UU B KUCIIOH cpeie U aTMOCPEepHOIl KOPPO3HH.

13.  CkopocTh KOppO3HH.

14. 3ammTa METaUIOB OT KOPPO3HUH.

15. 3ammTHBIC TOKPHITHS.

16. DnexTpoxuMHUYECKHE CTIOCOOBI 3aIUTHI OT KOPPO3UH METAJIOB.

17. Xumudeckue UCTOYHUKH TOKA. ['abBaHMUECKHI DJIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYISTOPBI.

19. Xwumudeckue UCTOYHUKH TOKA. TOTUIMBHEIC dJICMECHTEHI.

arLONOE



MNPUJIO’)KEHHUE 2
7. OuneHo4HbIe cpeacTBa VIS IPOBeeHHs IPOMEKYTOYHOH aTTeCTaluu

HpOMe)KYTO‘-IHaSI arrecranus nUMECT OCJIBIO ONpCACIINTb CTCIICHb JOCTHXKCHHUA
3aIVIAHUPOBAHHBIX PE3YJIbTATOB O6y‘IeHI/IH IO JUCHUIIIIMHE 3a Ol'IpCI[GJ'IGHHBIfI nepuon 06yLI€HI/I${.

a) Ilnanupyemble pe3yJbTaTbl O00yYeHUS] W OLIEHOYHBIE CpPeACTBA IS NPOBEdeHUS
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE CpeacTBa

OIIK-3: Cnoco0OeH MpUMEHSATh COOTBETCTBYIOIIMK (PU3MKO-MAaTeMAaTHUECKU ammapaT, METOABl aHAIKW3a M MOJEIMPOBAaHUS, TEOPETUYECKOTO U
9KCHEPUMEHTAIBHOIO UCCIIEJOBAHUS NIPU PEIIEHUH TPO(eCCUOHAIBHBIX 3a1a4

OIIK-3.1

Hcnonp3yer Meronbl a”anusa U
MOJEIUMPOBAaHKUS  [PU  PELICHUU
npodeccrnoHalIbHbBIX 3az1ady,

MOJCIIMPOBAHUU U MMPOCKTUPOBAHUU
OHCProCUCTEM

Hepeqenb meopemu4ecKux 60npocoe

1. OCHOBHBIE METO/IbI XUMHUECKOI'0 aHAJIN3A.
2. OcHoBHBIE IPUOOPHI U 000PYIOBAHUE JUIsI XUMHUYECKOI'O aHAJIN3a BELLECTB.
3. Metoauku npoBeaeHust onbIToB. [IpaBuia TeXHUKN O€30MACHOCTH.

Ilpakmuueckue 3a0anus:

1. JJna peakuuu CHy () + CO; () = 2 CO () + 2 Hy (1) onpenenure BO3MOKHOE HAIlpaBJICHUE
CaMOIIPOM3BOJIBHOTO TEUYEHHS] peakUWy MpU CTAaHJIAPTHBIX YCIOBUSX W mpu  Temieparype T
=927°C, eciu TemoBoi 3¢ (deKT peakuu 10 3aJaHHOW TEMIEPATypbl HE U3MEHUTCS. YKaKUTE: a)
BBIJIETISIETCSl WM TOTJIOUIAETCS 3HEPIrHsl B XOJA€ peakuuu; 0) NpUYMHY HAWJEHHOTO WU3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKlIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHUE CMELICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKLui: a) PU MOHMWKEHUU TEMIIEpaTyphl, €CIU JaBJICHUE MMOCTOSHHO; 0) mpu
MOBBIIIEHUH JJaBJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

3. CkOJIbKO MUUTHUIMTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIOTHI C ITJIOTHOCTHIO 1,84 r/mi
notpedyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakue wu3 crnepyromux coned moxaseprarorcs rujaponusy: NapSiOz. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJIEKYJISIPDHBIE YPAaBHEHHUS THIPOJIM3a COOTBETCTBYIOLIMX cojeil. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX CONEH?

5. 3omb ruapokcuaa Maraus nonydeH myrem cmemmBanus 0,02 1 0,01H. pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsa 9acTUI] TOJYYEHHOTO 30JI1 W HAIUIIATE
(bopMyity ero MULEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CHIIy U OIPENEIUTE HAIPABIECHUE CaMONPOU3BOIBHOIO
MPOTEKaHUs pEeakUUu TMpU CTAHJAPTHBIX YCIOBUSAX, HCIONb3ySd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTAaHOBUTENLHEIX noTeHuanos HJ + H;PO, — J, + H3PO3; + H,0.

7. TlpuBeauTe cXeMbl 3JEKTPOJHBIX IPOLECCOB M MOJEKYJSpPHBbIE YpaBHEHHS pEaKIIMii,
NPOTEKAIOIINX IPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQXXHOM Bozayxe. Omnpenenure yObUIb Macchl aHOAA MPU KOPPO3UU B Kuciou cpene 3a 20 MuH,
€CIIi CKOpOCTh Kopposuu coctapmia 0,01 /4.




Kon Nuaukatop AoCTHXEHUS
OneHoyHbIe CpeCTBA
WHJUKaTOpa KOMITETCHIIUHT
8. CocraBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHHS AJIEKTPOJAHBIX MPOLECCOB (aHO MHEPTHBIN) U
MOJICKYJISIPHOE YpaBHEHHE peakIUH, MNpouCcXoismeld npu osnekrponuze pactBopa CoSOq,
Bbruncnute (QaxkTuueckoe KOJMYECTBO MeTallla, IOJIYy4eHHOTO Ha Karoie MpH DIEKTPOIH3e
Co(NOg)2, eciu 31eKTpOJIM3 MPOBOAWIN B TeueHuu 1 4. Beixoa mMeramia mo Toky cocraBui 85%.
VYkaxxuTe BO3MOXKHbIE TPUUMHBI YMEHbILIEHUS BbIX0/1a METaJlJIa 110 CPABHEHUIO C PACUETHBIM.
9. IlpoBecTu aHanu3 BAMSHUSA KOHIIEHTPALMU HA CKOPOCTh XUMHUUYECKOM peakiuu
Na,S,03 + H,SO4 = S + SO, + Na,SO4 + H,O mo skcnepumeHTanbHbIM AaHHBIM. [IpoBecTn
00pabOTKy TOJYYEHHBIX JaHHBIX C HCHOJB30BAHMEM COBPEMEHHBIX HWH(POPMAIMOHHBIX
TEXHOJIOTHil. Pe3yabpTaThl ONTOB MPEACTaBUTh B BUJIE TAOIHIIBI 1.
Tabmuna 1
Howmep O06bem, Mt Konuenrpauus Bpewms CxopocTb
onbiTa | NaS,03 H,O H,SO4 Na,S;03, 10° | moseienus peaKiuu, 107,
MOJTB/JT MYTH, C !
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
[To nanHbIM TabMUIBI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIUU
THOCYNb(aTa HaTpUs, OTIOKHUB Ha ocu abcuucc koHneHtpamuioo NapS;Os, a Ha ocu opawHAT —
CKOPOCTb PEaKIINH.
Crienatb BBIBOJI O 3aBUCUMOCTH CKOPOCTH peaKlMU OT KOHIEHTPAllu THOCYIb(aTa HaTpusl.
OIIK-3.2 Cnocoben MPUMEHSTh Ilepeuenv meopemuueckux 60npocos:
COOTBETCTBYIOIINH ¢busuko- | 1. OCHOBBl XMMHYECKOH TEPMOJWHAMUKH: CHUCTEMA, TEPMOJUHAMHYECKHE IapaMeTphl
MaTeMaTUYeCKHil  ammapaT  TpH | CHCTeMbl, DYHKIIMH COCTOSHUS CUCTEeMBI. [1epBhIif 3aKOH TEPMOIMHAMHUKH.
TEOPETUYECKOM ul2. OHepreTuka XMMHUYECKHUX IIPOLIECCOB.
IKCIIEPUMEHTATBHOM HCCIIEIOBAaHUH | 3. OHranbnus. 3akoH ['ecca U ciencTBus U3 HEro.
B peleHnu 3ajau | 4. OHntponus. YpasHeHue bonbliMana. BTopoii u TpeTuii 3aKOHbI TEPMOJUHAMUKH.
HEPTOCOEPEIKECHUS S. Oneprus [ m60ca. HampaBieHus: XUMUYECKHX TIPOIECCOB.
6.

XyUMHU4YeCcKass KMHETHKA. CKOpOCTB XUMHYECKOMN pCaKkIuu. CpCIlHﬂﬂ U UCTUHHAA CKOPOCTU
PCaKIuu. Kunernueckas KpHBas.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE CpeacTBa

7 CKopocCThb peakIui U METO/IbI €€ PeryJInpOBaHHUS.

8. Bnustnue Temriepatypsl Ha cKopocTh peakuuu. [lpasuno Bant-I'odda.

9 DOHeprus akTUBALMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

10. KaTtanuzaTopbl 1 KaTaIUTHYECKUE CUCTEMBI. | OMOT€HHBIN KaTaJIN3.

11. KaranuzaTopsl 1 kKaTanuTUYecKue cUcTeMbl. | eTeporeHHsblii Karamus.

12. Xumndeckoe paBHoBecue. KoHCTaHTa XUMHYECKOTO paBHOBECHSL.

13. Cwmenenne xumuyeckoro pasHosecus. [Ipunnun Jle [larenbe.

14. PactBopbl. CrtocoObI BBIpaKCHHSI KOHIICHTPAIIUN PACTBOPOB.

15. PactBopb! snekTponanToB. CTeneHb U KOHCTaHTA MEKTPOIUTUYECKON TUCCOLMAMU. 3aKOH
pazbaBnienust OcTBasibaA.

16. Jucconumanus KUciaoT, OCHOBaHUM, coneil. AMQOTEpHbIE TIEKTPOIUTHIL.

17. PactBopumocTs. IlpousBeneHue pacTBOpUMOCTH. YCIOBHE OOpa3OBaHMsI M PACTBOPEHUS
0CaJIKOB.

18. Huccounanusa Boasl. MoHHOE npousBeaeHue Boasl. pH.

19. I'unponus coneil. CTeneHb U KOHCTaHTa THAPOIU3A.

20.  Jucnepcusie cuctembl. Knaccudukanus. Jlnopuibaeie u muodoOHbIE KOITOUIBL.

21. CTpoeHue KOJIOUIHBIX YaCTHII.

22. Koarynsmust KoJTOMIHBIX pacTBOPOB.

23. OKHCTUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBa BemiecTB. Knaccudukaiusi OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHA.

24. DneKTpoXuMHYecKkue cucTeMbl. 3akoHbl Dapanes. DNeKTpOoAHBIN MOTEHIUA.

25. lManpBarmveckwmii amement Jlanusmsa Axkoou.

26. DNEeKTPOXUMHUYECKUE CUCTEMBI: SJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 3nekTponsa.

27. DneKTponu3. AHOMHBIN M KaTOJHBIA TPOIIECCHI MPU AJIEKTPOSIN3e pacTBOpoB. [IpumeHeHmne
ANEKTPOJIN3A.

28. Kopposus. Bumsr koppozun. CriocoObI 3alIUTH METAJUIOB OT KOPPO3UH.

Ilpakmuueckue 3a0anusn:

1. HamucaTh 371€KTpOHHBIE YPAaBHEHHUS SJEKTPOIHBIX IMPOIECCOB, YpaBHEHHE CyMMapHON
TOKOOOpa3yromiei peakiuu, BeMUCIUTh J/IC raqbBaHUYECKOTO 3JIEMEHTa, €CIIM KOHIEHTPAIUU
MOHOB METAJJIOB PaBHBI: [A|3+]=0,001 MOJIB/I, [C02+]=0,1 MOJIB/ L.

2. Hanmucatp MOHHBIE ¥ MOJICKYJISIpHBIE ypaBHeHHs peakiuii ruapoinu3a coieid: KsPOys; NapSOy,
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ZnC|2.

3. 3aKOHYMTH YpaBHEHHs PEaKIIHii, HAKMCAB UX B MOJICKYJIIPHON M HOHHOM (hopMmax:
Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kanbius conepxkurcsa 478,8 v Ca(OH),. IlnotHoCTh pacTBOpa
1,14 r/mn. Paccuuraiite: w(Ca(OH)); Cy; Cox; Crny N(Ca(OH)2) u N (H20); T.

5. CocraBbTe ypaBHEHHS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil:

KoCr,07 + FeSO4 + H,SO4 — , KMNnO4 + NapSO3 + HyO —.

6. HamucaTtp »JI€KTpOHHBIC YPaBHEHUS 3JIEKTPOTHBIX MPOIECCOB, YpaBHEHHE CyMMAapHON
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ[C ralbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
MOHOB MeTaiuIoB paBHbl: [Mn?*]=0,01 mous/i, [Au**]=0,1 Moub/1.

7. 3aKOHYUTH YpaBHEHHS peaklUii, HAMKCAB UX B MOJIEKYJISIPHOW U MOHHOM Qopmax:

NH;OH + HNO;3; —, Zn(OH); + NaOH—, AIPO4 + Na,SO, —.

9. HamucaTth 5JEKTpPOHHBIE YpaBHEHHUS OJJIEKTPOJIHBIX MPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromel peakuuu, BeIMUCIUTh DJ[C raJlbBAaHHYECKOTO 3JIEMEHTAa, €CIIM KOHIICHTPAIHH
HOHOB METAJJIOB PABHBI: [Zn2+]=O,01 moub/11, [Cu*]=1,0 Monb/m.

10. Cynbdar amromunus maccoit 36,4 v pactBopwiu B 100 T Boabl. [I10THOCTE TOTYydEeHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Coxs Cmi N(Al2(SO4)3) u N (H,0); T.

12. 3aKkOHYUTH YpaBHEHHUS PEaKIUi, HAllMCaB UX B MOJIEKYJISIPHOM M HIOHHOM BHJIE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CIl + KOH —.

13. Onpenenute TEPMOAMHAMHYECKYIO BO3MOXKHOCTB NpoTekanus peakunuu CaOy + 2 Cyq) =
= CaC; () + CO(r), AH; = 460 x>k pu cTaHAApTHBIX yCcIOBUsAX. Paccuuraiite TemnepaTrypy Hayana
peakiuu, ecaun  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaCj)= 70 Jx/Mons-K;
S(CO)=197 Ix/mons-K.

14. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN:
KMnOQO4 + NaNO», + H,SO,4 —, CI‘Q(SO4)3 + Br, + NaOH —.

15. Onpenennte TepPMOIMHAMUYECKYIO BO3MOXHOCTB npoTekanus peakmuu 2 Cly ) + 2 HO(
=4 HCly + Oz (, AH = 115,6 x/[x npu craHgapTHBIX ycnoBusX. Paccuuraiite TemmepaTypy
navana peaknuu, eciau S(Cl)=223 Jix/mons K; S(H,0)=189 JIxx/mons K; S(HCl)= 187 Ix/Mons-K;
S(02)=205 Tx/monb-K.

16. Hamucatp ypaBHEHHsI peakiiiii THAPOIH3a B MosieKysipHoM u noHHOM Buje: CrCls, NaNOs,
K,CO:s.

17. CocTtaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIN:
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KoCr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + HyO —.

18. I'omoreHHas peakuus nporekaeT mo ypasHeHutro H, ) + b oy = 2 Hly). Hauanpnas
KOHIIEHTpanus Bojopoaa 2,1 mousp/in, noma 1,5 monb/n. Bo CKONbKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bogoponaa?

19. B 640 M Boasl pactBopuin 160 1 xmopunaa sxenesa (I1I). [TmoTHOCTH MoMydeHHOTO pacTBOpa
1,032 r/mu. Paccunraiite: o(FeCls); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpeznenurte TEPMOJUMHAMHYECKYIO BO3MOXKHOCTb IpoTeKaHHs peakuuu CS; ) +3 Oyp=
=CO; ¢y + 2 SO, (1), AH; = -1075 x/I)x npu cTaHAApTHHIX YCIOBUsX. Paccumraiite TemmepaTypy
nauana peakuuu, eciiu S(CS;)=151 x/monb-K; S(02)=205 Ix/mons K; S(CO,2)= 213 JIx/Monb K;
S(S0,)=248 Jxx/monbK.

21. Peakuusa uner no ypasHeHuto: 2 Hy ) + Sy ) = 2 HyS). HavanbHas xoHUEHTpanus
BOJIOpOJIa 2 MOJIB/I, cepsl 1,5 Monb/n. OnpenenuTe BO CKOJIBKO pa3 M3MEHUTCS CKOPOCTh PEAKIINU K
MOMEHTY, Koraa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Omnpenenute TEPMOJUHAMUYECKYIO BO3MOKHOCTB IIPOTEKaHUs peakiuu 2 ZNS (o + 3 Oy =
=2 2n0  + 2 SO, (), AH; = -890 /I mpu craHIapTHBIX yclloBUsAX. PaccunTaiite Temmepartypy
Havana peakiuu, eciu S(ZnS)=58 x/monb K; S(02)=205 x/mons K; S(ZnO)= 44 JIx/mons K;
S(S0,)=248 Jxx/moab-K.

23. HaganbHble KOHLIEHTPAIIMU UCXOHBIX BemecTB B peakiuu: 2 SO; () + Oy () = 2 SO;3 () Oblin
passbI 1,8 Monb/n SO, 1 2,4 Moiab/1 Oz. Bo cKoJIbKO pa3 U3MEHUTCS] CKOPOCTh Peakui K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?




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

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YJaIOMIMMUCS 3HAHUH, ¥ TIPAKTHUECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW IUCUUIUIMHE MPOBOIUTCS B YCTHOW (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJIHO IPAKTUUYECKOE 3a/IaHUE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - OOYYArOIIMICS JEMOHCTPUPYET MOPOTOBBIH YpOBEHb CHOPMHUPOBAHHOCTHU
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOINPUSTUI JOMYCKAIOTCS OIIMOKH, MPOSBIAETCS
OTCYTCTBHE OTJACIBHBIX 3HAHUH, YMCHHIA, HABBIKOB, OOYYAIOIIHIICS UCIIBITHIBACT 3HAYUTEIHHBIC
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3a4TCHO» - O0YUAIONIUICS HE MOXKET TMOKa3aTh 3HAHUS HA YPOBHE BOCIIPOM3BEICHHUS
U oObsicHeHUS UHPOpMAIMU, HE MOXKET IOKa3aTh HMHTEIJICKTyajJbHble HABBIKU pEIleHUs
MPOCTHIX 3a7a4.



