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VUcOHOM IOV HA 3aCEIaHUH KaQeapsl XHMHH

IIpotokom oT 20 . N
3as. xadeapoit H.JL. Menaaux

Padouas mporpamMMa mepecMoTPeHa. 00CVIEISHA H 0100peHa 11a peanm3anuu B 2029 - 2030
yaeOHOM IOy Ha 3aceTaHuH Kadenpsl XHMHH

IpoTorom oT __ 20 . Ne

3aB. Kadenpoit H.JI. Menanuk




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHust AucUMILTUHBI «Heoprannyeckass XUMus» sBiseTcss (GOpMHUpPOBaHHE
(dyHIaMEHTAILHBIX 3HAHUH B 001aCTH COBPEMEHHON XMMHHU, BKIIFOUAIOIUX OCHOBHBIC MTOHSITHS,
3aKOHbI U 3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOMCTBA XMMHMUYECKHUX COCIWHEHUH; pa3BUTHE
HABBIKOB CAMOCTOSITEIBHON pa0OThI, HEOOXOUMBIX ISl IPUMEHECHHSI XUMHUYECKUX 3HAHUH TIPH
M3YYEHUHU CICIUATIbHBIX JUCIUIUIMH U JajbHEeHIIeH MpakTHYeCcKol 1eaTeIbHOCTH.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMmal

Hucnummuaa Heopranuyeckass XMMES BXOJUT B 0053aTEIbHYI0 YaCTh y4EOHOIO IJIaHa
00pa3oBaTeNbHOI TPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

Xumus B 00beMe cpeiHel 00pa30BaTeIbHOM IKOJIBI.

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW AWCIUTLIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

Ananutudeckas xumusi 1 DXMA

buoxumus

IInmeBast xumus

OU3NKO-XUMHUYECKHE METObI UCCIIEIOBAHUS ChIPbS U MPOJAYKTOB TUTAHUS

3 Komnerenuuu odyuaromerocs, popmMupyemsbie B pe3yJibTaTe 0CBOEHHUS

AUCUMILTUHBI (MOYJIS1) ¥ IVIAHMPYeEMBbIe pe3yJIbTaThl 00y4eHus

B pesyaprate ocBoeHus aucuMIUIMHBL  (Moaynsi) «HeopraHwueckas — XUMHS»
oOyuyaromuiics 10JkeH 001a1aTh CAEAYIOIMMU KOMIIETEHIUSAMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-1 CnocobOeH mMpUMEHSITh €CTECTBEHHOHAYYHBIE U DKOHOMHUYECKHE 3HAHUS TIPU PEUICHUH
npodecCHOoHATBHBIX 3a74a4 B 00J1aCTH TOBAPOBEACHHS;

OIlIK-1.1 Hcnons3yeT OCHOBHBIE MOJOKEHHMS W METOABl JKOHOMUYECKHX HAYK;
OCHOBHBIE TOHSATHUS U METOJIbl €CTECTBEHHOHAYYHBIX AUCIUILINH B 00beMe,
HEOOXO0aUMOM 711 MPO(eCCUOHATBHON NIeATeTbHOCTH; HAayYHBIE OCHOBBI
(bU3MYECKUX, XUMHYECKHX, (U3UKO- XUMHUYECKMX U OHMOJIOTHMUYECKUX
METOJIOB  JJil OLIEHKM I[IOKa3zarejaell kadectBa U 0€30MacHOCTH
MOTPEOUTETBCKUX TOBAPOB

OIlK-1.2 [IpumeHsieT SKOHOMUYECKUE 3HAHUSA JUIS aHajdu3a COLMAJIbHO 3HAYUMBIX
Mpo0JIeM U MPOIIECCOB, PEIICHHUS COUATBHBIX U IPO(GECCHOHATBHBIX 3a/1a4;
€CTECTBEHHOHAy4YHbl€ METOJbl [UIsl pEIICHHUs TOBapOBEAHBIX 3a/ay;
busznueckue, XUMHIECKne, (PU3NKO-XUMHUIECKHE H OMOIOTHYECKUE METO IbI
KaK HHCTPYMEHT MPO(eCcCHOHATBEHOM A TeTbHOCTU

OIIK-1.3 BriOupaer conmanbHO-?PKOHOMHUYECKHE METO/ABI JJISI aHalu3a TEHJICHIIUN
pa3BUTHUS COBPEMEHHOTO OOIIECTBA; METOMABI OIEHKHM KadecTBa TOBAPOB;
(GUBUYIECKUMU, XUMHYECKUMH, (PU3UKO-XUMUYECKUMH OHOJIOTHYECKUMU
METOJIaMH  aHalM3a; METOJaMU  HJEHTU(PUKAIUU U  BBISABICHUS
(anpcuduKaui TOBapOB




4. CTpyKTypa, 00b€EM U colepkaHNe TUCHHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. yacoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 55 akaJl. 4acos:
— ayIuTOpHas — 54 akaJl. 4acoB;

— BHeayJUTOpHas — 1 akaj1. yacos;
— caMOCTOsITeNIbHAs paboTa — 53 akaj. 4acos;
— B opme npakTrueckoii moaroroBku — 0 akas. 4ac;

®dopma aTTeCTalMU - 324ET

Paznen/ tema
JIUCIUATIIUHEI

AynutopHast
KOHTaKTHas pabora
(B akaz. yacax)

Cemectp

11a0.
3aH.

MIPAKT.
3aH.

Jlek.

CamocrosTenbHas
paboTa cTVIeHTa

Bug
CaMOCTOSITEILHON
padoThI

dopma TEKyIEero
KOHTPOJIS
YCIIEBaEMOCTH U
MPOMEKYTOTHOM
aTTecTaluu

Kon
KOMIIETEHIIMH

1. Paszgen 1

1.1 OCHOBHBIE KJIaCChI
HEOPraHMYECKUX COCTUHCHUI.

10

IToaroroska u
BBITTOJTHEHHE
nmabopaTopHBIX
pabort:
«OCHOBHBIE
KJTaCChI
HEOPTaHMYECKUX
COCIMHCHUI
CamocTrosaTeasHoe
U3y4YeHHE
yaeOHOU 1
Hay4YHOM
JIUTEPATYPHI.
Pabora ¢
3JIEKTPOHHBIMHA
OMOIMOTEKAMH.

Kontponbnas
pabota

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.2 Xumunueckas TepMOAWHAMHKA.
XHUMH9ecKast KHHETHKA.

10

ITonroroBka n
BBITTOJTHEHHE
nabopaTtopHoOH
paboThI:
«XuUMHYECKast
TEPMOJIMHAMUKAY,
«XuUMHYECKast
KHUHETHKAY.
CaMoCTOSITENbHOE
U3y4YCHUE
yueOHOI u
Hay4HOU
JUTEPATYPHI.
Pabora ¢
3JIEKTPOHHBIMU
OMOIMOTEKAMH.

Tectuposanue.
Kontponbhas
paborta.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3




1.3. PactBoOpHI

«DNEeKTPOTUTHYIEC

CamocTosATeIbHOE

Iloaroroska u
BBITIOJTHEHUE
n1abopaToOpHBIX
pabort:

Kast

JWCCOLHATHS, | 1

«I'maponus
counei».

H3yUYCHHE
yueOHOI
HayJHOU
JIATEPaTyphIL.
Pabora ¢
INEKTPOHHBIMU
OMOIMOTEKAMH.

€CTUPOBAHUC.

KonTpomnpuas

paboTa

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.4.

MpONIECChI

OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC

CaMOCTOSITENbHOE

ITogroToBka u
BBITTOJTHEHHE
nabopaTopHOi
paboThI:
«OKHCIUTETBHO-
BOCCTAHOBHUTEILH
BIC PEAKIHH»

U3y4YeHUE
y4aeOHOI 1
Hay4YHOM
JIUTEPATYPHI.
Pabota ¢
3JIEKTPOHHBIMHA
OMOIMOTEKAMH.

TectupoBanue
KontponbHas
pabota

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.5 DnexrpoxuMuIecKHe MPOECCH

IlogroroBka u
BBITTOJTHECHHE
nabopaTopHO
paboThI:
«DQNEKTPOXHUMHUYE
CKHE TIPOIECCHD)
CaMocTosTeNbHOS
H3y4YCHHE
yueOHOIt n
Hay4HOU
JIUTEPATYPHI.
Pabora ¢
3JIEKTPOHHBIMHU
OMOIMOTEKAMU.

TectupoBanue
KonTponpuas
pabota

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Wroro no pazneny

18

18

18

Hroro 3a CEMECTpP

18

18

18

3a4éT

HToro no gucLUIINHE

18

18

18

3a4CT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpouecce mnpenopaBaHus aucuuIuivHbl «Heopranuueckass XMMHUS» NPUMEHSAETCS
TpaaUIIMOHHAS HH()OPMAIIMOHHO-KOMMYHHKAIIMOHHAS 00pa30BaTEeIbHbIE TEXHOIOTHH.

Jlekuuu npoxoAT Kak B HH(GOPMALIMOHHOH (opMe, I1e IMEET MECTO MOCIIEI0BATEIbHOE
U3JIO)KEHUE MaTepuana B JAUCLUIUIMHAPHOM JIOTMKE, OCYLIECTBISEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEACTBAMU, TaK U B (hopMe JieKLuii-0ece bl WM Juanora ¢ ayIuToOpUen, JIeKIni
C NPUMECHEHUEM 3JIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALUM, I'Ie TEOPETHYECKUI
MaTepHuall 3apaHee BbIIACTCS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO W3y4YeHHs, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKMM 00pa3oM, JIEKLHS IPOXOJUT IO TUILY BOIIPOCHI-OTBETHI-AUCKYCCHUS.

ITomMuMoO 3TOTO, B JIEKIIMH MOTYT UCHOJIB30BAThCS 3JIEMEHTHI IPOOIEMHOTO H3JI0KEHUS.
Oco0oe mecTo B Ipoliecce IpenojaBaHus AUCUUILINHBI «Heoprannyeckas Xumus» 3aHUMAIOT
JEeKIMM C UCIOJb30BAHUEM JEMOHCTPALIMOHHOTO XMMUYECKOI'O SKCIEPUMEHTa, KOTOPBIH
MO3BOJIsIET HauboJiee MOJHO PEeajr30BaTh METOJ MPOOIEeMHOro OOydeHHUs depe3 MOCTAaHOBKY
po0JIeM C IOMOIIBIO IEMOHCTPALMH SBIEHUH, peakuil WiIn IPOLECCOB.

s peanuzanuy WHGOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTEIbHON TEXHOJIOTUU
HPOBOJATCS JEKIMU-BU3yaIU3alMM, B X0JIe KOTOPBIX H3JIOKEHHE TEOPETUUECKOro MaTepuala
COIPOBOXKAAETCS MPE3EHTALlUEH.

CamocrodarenbHas paboTa oOy4arolMXCsl BKJIIOYaeT B ceOsi caMble pa3HOOOpa3HbIE
dopMBl y4eOHOH NesTETHLHOCTH: BBIMOJHEHHE JAOMAITHUX 33/IaHUi, 3aBepiieHne 0(hOopMIICHUS
71a00paTOpHBIX paboT, MOATOTOBKA K MPAKTUKYMY, U3y4€HHE OCHOBHOT'O U JONOJHUTEIHLHOIO
Marepuaja 1Mo Y4YeOHMKaM M TOCOOMSM, YTEeHHEe M MpopaboTKa HAy4YHOW IJUTEpaTypbl B
6ubnuoreke, HanMcaHue pedepaToB U KypcoOBBIX paboT, MOJrOTOBKA K KOJUIOKBHYMaM, 3a4eTam,
uToroBo arrecranuu. CamocrosiTesnbHas padoTa oOyJaronuxcsi 0KHA ObITh HallpaBieHa Ha
3aKperIeHUs] TEOPETUUECKOro MaTepuaa, U3JI0KEHHOT0 IpenojaBaTeieM, Ha IpopaboTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEIbHOE H3yu€HUE, Ha MOJrOTOBKY K JIAOOpPaTOPHBIM 3aHATHUSM,
BBINOJIHEHHE IOMAITHUX 3aJJaHUH 1 OATOTOBKY K pyOSKHOMY U 3aKJIIOUUTEILHOMY KOHTPOJIO.

CoBpeMeHHbIE MHTEPAKTUBHBIE CPEJICTBA MO3BOJSIOT AKCHEPUMEHTHUPOBATH C HOBBIMU
dopmamu koHTpoJis. OOyyarouMCcsl peUIaraloTcsl TECThl U 3aJaud B 3JIEKTPOHHOM BHJE, C
aBTOMATH3UPOBAHHOM CHCTEMON NpoBepkH. B oTanume oT OOBIYHOIO TECTUPOBAHMS TaKOM
Croco0 KOHTPOJSl IMO3BOJIAET CTYJIEHTaM B JI000€ BpeMsl MPOMTH TeCT, MpOaHAIU3HPOBAThH
OLIMOKH ¥ IPOUTH TECT BTOPUYHO

6 YueOHO-MeTOqUUECKOE 00ecedeHe CAMOCTOSITeJIbHOW PadoThI 00y4aIIMXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OueHoYHbIe cpeIcTBA A5 POBeAeHUsI MIPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Ocuogsl xumun: yueoHuk / B.I'. UBanos, O.H. I'ea. - M.: KYPC: HUL] UH®PA-M,
2014.-560c.: - (Bwicmice obOpasoBanue: bakamaBpumar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?2.php?book=421658 - (mara oOpamenus: 26.04.2023). - Tekcrt:
AIEKTPOHHBIMN.

2. Komsina, JI. T'. Xumust : yaeonoe nocodue / JI. I'. Konsnaa, JI. I'. Tapaciok ; MI'TYV. -
Marnutoropck : MI'TVY, 2015. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ Tty skpaHa. -
URL:



http://znanium.com/bookread2.php?book=421658

https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/112382
1/21.pdf&view=true (mara oopamenus: 26.04.2023). - MakpooObeKT. - TEKCT : 3JIEK-TPOHHBIA.
- CBenenus noctymnssl Takke Ha CD-ROM.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. BapnamoBa, . A. PactBopsl. JlucmepcHble cUCTeMBbI . ydeOHoe mocobue / U. A.
Bapnamosa, JI. I'. Konspa. - 2-e m3a., noaror. no ned. usa. 2011 r. - Marauroropck : MI'TY,
2012. - 1 onekrpon. onrt. guck (CD-ROM). - 3arm. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=993.pdf&show=dcatalogues/1/11191
59/993.pdf&view=true (mata oOpamenus: 26.04.2023). - MakpooOsekT. - TekcT
AIIEK-TPOHHBIH. - CBeteHus JocTynHbl Takxke Ha CD-ROM.

2. Konspa, JI. T'. OxucnurenbHO-BOCCTAHOBUTENbHBIE peakiii. OCHOBBI 3JEKTPOXU-MUU
: yueonoe nocobue / JI. I'. Konsima, . P. Mymmuna ; MI'TVY. - Maruautoropek : MI'TY, 2015. - 58
c. : HIL., Ta0JI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121
163/1147.pdf&view=true = (mara o6pamenus: 26.04.2023). - Makpoobbekr. - Tekcr
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

3. Mumypuna, O. A. Xumuueckass kuHeTuka. COCTOSSHUE XUMHUYECKOTO PaBHOBECHUS !
npaktukyM / O. A. Mumypuna, D. P. Mymnuna, O. B. EpmoBa ; Marauroropckuii roc.
texHnyeckuid yH-T um. I'. M. HocoBa. - Maruutoropck : MI'TY um. I'. . HocoBa, 2019. - 1
CD-ROM. - 3aru. c TUTYIL. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530
464/3851.pdf&view=true  (mara oOpamenus: 26.04.2023). - MakpooObekr. - Tekcr
ANEKTPOHHBIN. - CBefienus AocTynHbI Takxke Ha CD-ROM.

4. Mensuuk, H. JI. TucniepcHbie cuctemsl : ipaktukym / H. JI. Mensuuk, D. P. Myn-nuHa,
O. A. MumypuHa ; Marautoropckuii roc. rTexuudeckui y-T um. I'. M. HocoBa. - MarauToropck
: MI'TY mm. I'. U. HocoBa, 2019. - 1 CD-ROM. - 3arn. c¢ turtyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530
463/3850.pdf&view=true  (mara oOpamenus: 26.04.2023). - MakpooObekr. - Tekcr
3NIEKTPOHHBIN. - CBefeHus 1ocTynHbl Takke Ha CD-ROM.

B) MeToauyeckue ykasaHus:

1. Mumypuna, O.A. DHepreTuka XUMHUYECKUX MPOLECCOB: METOJNYECKUE YKa3aHUS K
7a00paTOpHBIM paboTaM MO JIUCHMIUIMHE «XHMHS» A OOydaloIIMXCsl BCEX HaIlpaBlIeHHH
HOJITOTOBKH M CIICIHATBHOCTEH THEBHOM (hopmbl 00yuenwust / O.A. Munrypruna; MarHUTOrOpcKuit
roc. rexunueckuit yH-T uM. I'. YI. HocoBa. — Maruutoropck : MI'TY um. I'. . Hocoga, 2016. — 11
¢.— TekcT : HemocpeCTBEHHBIN.

2. Komsnma, JILI. Xumuyeckas TepMOAMHAMMKA: METOAMYECKHE yKa3aHMS s
CaMOCTOSITENIbHOM paboThl MO AUCHUIUIMHE «XHUMHS» JUIsl 00ydarolMXCsl BCEX HaIlpaBJICHUMN
NOATOTOBKH W crienuaibHocTeil Beex (opm oOyuenus / JL.I. Komsma; Marautoropckuit roc.
texandeckuid yH-T uM. . . HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocosa, 2020. — 18 ¢c. —
Tekcr : HenoCpeACTBEHHBIM.

3. Komsama, JI.I. CkopocTh XHMHYECKHX PEAKIMH W XUMHUYECKOE pPaBHOBECHE:
Metoauueckie ykazaHus K JIaOOpaTOpHBIM paboTaM MO JUCHMIUIMHE «XHUMHUS»  JUIS
00y4JaroNIMXCsl BCEX HAMpaBJICHHI MOATOTOBKH M crienuaibHOCTel Bcex (hopm oOyuenus / JLT.
Komsna, E.B. Tapacrok; Maruutoropckuii roc. TexHuueckuid yH-T um. I'. M. HocoBa. —
Maruurtoropck : MI'TY um. I'. 1. Hocosa, 2020. —8 ¢. — TekcT : HenmocpeICTBEHHBIH.

4. PomuonoBa, H.W. Xumuueckass kuHeTuka. XUMHYECKOE PaBHOBECHE: METOJAMYECKHE
yKa3aHHs s CaMOCTOSITENIbHON PabOThl MO AUCHUILIMHE «XUMHA» s 00ydaroluxcs Bcex
HaIpaBJICHUH MOArOTOBKM W crenuaibHOcTed Beex (¢opm oOyuenust / H.U. Poauonosa, A.IL
[TonomapeB; Marautoropckuii roc. rexundaeckuii yH-T um. I'. 1. HocoBa. — MarauToropck :


https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true

MI'TY um. I'. 1. Hocosa, 2020. — 20 ¢. — TekcT : HemocpeICTBEHHBIA.

5. Uymnpogsa, JI.B. PacTtBopbl: MeTonnyeckas pazpaboTka K 1ab0opaTOpHBIM paboTaM 10
JUCLHUIIIMHE «XUMHUS» JJI1 00y4aroIIMXCsl BCEX HANpPaBJICHUM MOATOTOBKU M CIELHUATBHOCTEH
KynukoBa; MarHuToropckuii roc. TEXHU4ECKUM yH-T
uMm. I'. 1. HocoBa. — Maruutoropck : MI'TY mm. I'. . Hocosa, 2020. — 41 c. — Tekcr :

Bcex dopm obyuenwus / JI.B. Uynposa, T.M.

HGHOCpe,I[CTBeHHLII\/'I.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o6ecneuenmne

HaumenoBanue .

o Ne norosopa Cpok IeHCTBHS JTUIICH3UH
MS Office 2007 |, 135 o 17.09.2007 GecepoHo
Professional
7Zip CcBOOOHO OeCCPOUHO
FAR Manager |cBo601HO 0OEeCCPOUYHO
Bbpay3sep Yandex|cBo6oaHO 0EeCCPOYHO

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JAaHHbIX nmbopMaunongle CIIPaBOYHbLIC CUCTEMBI

HazBanue xkypca

CcrlUIKa

Hammonansnas
HH(pOPMaIMOHHO-aHATUTHYECKAS
cucteMma — Poccuiicknii HHAEKC HAYIHOTO

URL: https://elibrary.ru/project risc.asp

[TouckoBas cucrema Akagemus Google
(Google Scholar)

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

Wndopmannonnas cucrema - Enaunoe
OKHO _JIOCTyna K _MH(pOpPMAIMOHHBIM

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

DONEeKTpOHHbIE  pecypchl  OMOINOTEKU
MI'TY um. I'.1. HocoBa

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

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTepI/IaJ'IBHO'TeXHI/I‘-ICCKOe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://magtu.informsystema.ru/Marc.html?locale=ru

MarepuanbHO-TEXHHUUECKOE 0OecleueHUe AUCHUIUINHBI BKIIIOUAET:

Tun u Ha3Banue ayautopun OcHalleHUE ayAUTOPUH

VY4eOHble ayUTOpUN JUIsl IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIIA!

MynbpTUMEANIHHBIE CPEICTBA XpaHEHHWs, TMepelaud M TPEICTaBICHUS Yy4eOHOMH
uHpopmanuu

VY4eOHble ayIuTOpUU JIi NPOBEACHUS NPAKTUYECKUX 3aHITUM, AN TPYINIOBBIX U
VMHIVBUAYAJIBHBIX KOHCYJbTAlUi, TEKYILEro KOHTPOJS U IPOMEXYTOUYHOM arrectauuu: Jlocka,
MYJIbTUMEAUMHBIA IIPOEKTOP, KPAH.

[TomerueHuss I CaMOCTOSTENBHON pabOThl OOYYarOIIMXCS W MPOMEXKYTOYHOU
arrecranuu: [lepconanbabie kKommbioTepsl ¢ nakerom MS Office, Beixogom B MHTEpHET U ¢
JIOCTYIIOM B 3JICKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA

[Momemennss i XpaHeHHss W OPOPUIAKTUYECKOrO OOCITYKMBAaHUS — y4eOHOTO
obopynoBanus: CTeiuiaxu A XpaHEeHHs Y4eOHO-HArIAJHBIX 0COOUH, y4eOHO-METOANYECKOM
JOKYMEHTAIUH



2.

3.

4.

[MPMJIOXEHUE 1

6. YueOHO-MeTOJruecKoe 00eCTIeYeHHE CaMOCTOATEIbHOM PaboThl 00yUJarOIIUXCs

CamocTtosaTenbHas paboTa 00ydaroIIMXCS MOApa3Jesercd Ha ayAUTOPHYIO, KOTOpas
MPOUCXOIUT KaK BO BpeMsl JIaDOpAaTOPHBIX 3aHATUHN, TaK M Ha TUIAHOBBIX KOHCYJIbTALUAX, U Ha
BHEAYJIUTOPHYIO, TMPOMCXOJSIIYI0 BO BpeMs IOATOTOBKM OOYyYalOLUMMHUCS OTYETOB 10
71a00PaTOPHBIM 3aHATHUSAM U BBIIIOJIHEHUS JOMAIIHUX 3aJaHUM.

AyIHUTOpHAs CaMOCTOSATENIbHAs padoTa OOydYaIomUXCs IPEAINoiaracT IMPOX0KICHUE
TECTUPOBAHUSL 10 KAXKAOMY pas3ieny IUCHUIUITMHBL. TeCThl BKIIOYAIOT TEOPETUYECKUE U
MPAKTUYECKHUE 3aJaHMs, OTBETHI Ha KOTOPBIE TPEOYIOT TIIIyOOKOrO0 TOHMMAHUS H3y4EHHOTO
MaTepuana. TecThl MOCTPOSHBI €AMHOOOPA3HO: K KAXKIAOMY BOIPOCY MPEIIaraeTcs 4YeThIpe
BapHaHTa OTBETOB, CPEIN KOTOPBIX OJMH MU HECKOJILKO MpaBMIbHBIX. OOpaboTKa pe3yabTaToB
OCYILECTBIISICTCS IYyTEM COIOCTABJICHUS MOJYYCHHBIX PE3y/IbTaTOB C ATAIOHHBIMU U MPOTEKACT
O4YeHb ObICTPO. MakcuMallbHOE KOIMYECTBO OAIIOB B Kax10ii Teme Kypea — 10.

BapI/IaHTbI TeMaTH4YeCKHUX TEeCTOBBIX 3aJJaHull 11 TEKYLIECT0 KOHTPOJIsA
XuMuuyeckas TEPpMOANHAMHUKA

B tecrax o reme «XuMuyeckas TEpMOJIMHAMUKAY: IEPBBIE IECTh 3aIaHUM OLICHUBAKOTCS B
0,5 6ayuta, cenpbMoe — B 1 0aji, a BOCBMOE, IEBSITOE U IECATOE 3aaHus — B 2 Oaja.

Tect Ne 1

[Tpu paccMOTpEHHH XUMHUYECKON PEAKINH cucmemMda 03Ha4aeT:
a) HCXOJHBIC PEareHThI

0) IPOAYKTHI XMMUYECKOH peaKIiuu
B) PEaKIMOHHBIN COCY]I
I') HCXOIHBIE peareHThl U MPOAYKThI PEaKLIUU

[TepBbIii 3aK0H (MIEpBOE HAYaI0) TEPMOJMHAMUKHA MAaTEMATHUECKH 3aITHUChIBACTCS TaK:
a) PV =vuRT B) K= Aep (- EA/RT)

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

B sx30TepmMudeckoit peakiuu:
a) SHTAJIBIHS PEaKIIMOHHON cUcTeMbl ToBbImaercs (AH > 0)

0) TeruoBoi 3¢ ekt peakuun orpuuareieH (Q< 0)
B) DHTAJIbIIUS PEaKIIMOHHOM crucTeMbl yMeHbiaeTcs (AH< 0)
T') IaBJI€HUE PEAKIIMOHHOM CUCTEMBI TOBBIIACTCS

CranpapTHble TemioBble 3()(eKThl IPUHATO 0603HAYATH:
273
a) AUcrt B) Q 101,3



6) AHozgg

r) AHcr

a) yBEIMUYUBAETCS
0) yMeHbIIIaeTcs

10. lanHas peakuus:

B) HE YMEHBIIIAETCS

') HE 3HAIO

5. Kaxkue u3 npuBeICHHBIX PEAKINH SBISIOTCS SHIOTEPMHUECKUMU?
a) 1/2 Np+ 3/2H,=NH3; , AH = — 46 K][x/mMonb
0) H,+4/20,=H,0, AH = 242 K]I»/Mo1b
B) 1/2 N+ 1/2 O,=NO AH = 90 K]I>x/Monb
r) 1/2H;+1/2 I,=HI, AH = 26 K]Ix/Mob
6. Kakas W3 HamMcaHHBIX HIDKE PEaKIMi OTBEYaeT TEIIOTe oOpa3oBaHMs okcuaa azota ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N+ O=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NH3+5/20, =2NO+3H;0
7. Tlpu BoccranoBienuu 16r okcunaa menu( || ) mo peaknuu :
CuO (9 * C (rpagur) = CU (i + CO ), mormotunock 22 kX TEMIOTHI.
DHranpnus 00pa3oBaHus oKkcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Husa peakuuu NiO ) + C (pagur = Ni o + CO (y Ompenenure BO3MOXKHOE HAIPaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHUS PeaKIMU NP CTAaHAAPTHBIX YCIOBUAX U Mpu Temmepatype 627°C.
BemectBo AH®298  (KJIx/MOB) S8  (x/mMons*K)
NiO () -239,7 38
C (rpagpur) 0 5,74
Ni () 0 29,9
CO ¢ -110,5 197,4
B orBere ykaxkure 3HaueHUs OHHeprum [ mOOca TpU CTAaHAAPTHBIX YCIOBHSIX, MpH
temneparype 627°C u  Temneparypy Hayajla peakuuu
a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kaxk usMeHseTcs PHTPONHS IPU Pa3I0KEHUU KapOoHaTa Kalblns?



2K CIO; (TB) —2KCl (TB)+3OZ ) AH<O

MOYET CaMOITPOU3BOJIBHO MIPOTEKAThH

a) B IPSIMOM HalpaBJICHUN B) HE MOKET NPOTEKATh

0) B 00OpaTHOM HarpaBJIEHUU T') HE 3HAIO
XuMH4ecKasi KHHeTHKA

B Tecrax mo teme «XuMHUYeCKas KHHETHKA»: IEPBOE, BTOPOE, TPEThE, YUETBEPTOE H IIATOE
3aganus onenuBarores B 0,5 0aiia; mecroe, ceabMO€E, BOCBMOE, IEBITOE U AecsaToe — B 1 Oain, a
OIMHHAILATOE — B 2,5 Oaia.

Tect Ne 1

1. Pa3zpen xumuu, U3y4yaroniuii CKOpocTH U MEXaHU3MbI XUMUYECKUX peaKLni, Ha3bIBaeTCs
a) XuMHUYecKasi TepMOJIMHAMUKa

0) TepMOXUMUS
B) XUMHUECKasi KHHETHUKA

2. CKOpOCTh XUMHUYECKOW PEaKIUH — 3TO ...
a) BpeMsi, 32 KOTOPOE MOJIHOCTBIO PACXOAYETCS OJTHO U3 UCXOIHBIX BEIECTB

6) N3MCHCHHUEC KOJIMYCCTBA BCHIECCTBA PCAI'CHTOB (I/IJ'II/I HpO,Z[y'KTOB) peaknuuu B CAUHNUIY BPECMCHU
B CAVMHUIIC o0BeMa

B) KOJIMYCCTBO BCHICCTBA MTPOAYKTOB PCAKIIMHA K MOMCHTY OKOHYaHHA pCaKIUn

3. B kakux enuHUIAX BBIPAXKAETCsl CKOPOCTh XUMUYECKOW peaKinu?
-1, 1
a) MOJIb T ' C

0) 6e3pazMepHasi BeIMYMHA
2
B) MOJIb C

4. Ot kakux (pakTOpOB 3aBHCUT CKOPOCTh XUMHUYECKHX PEaKLUil?
a) OT PUPOJBI PEATUPYIOLINX BEILECTB

0) oT TemIepaTypsl
B) OT 00bEMa PEAKIIMOHHOTO COCya

5. CocTossHME  XUMHUYECKOTO  paBHOBECHs  OOpaTUMBIX  IPOLIECCOB  KOJMYECTBEHHO
XapaKTepu3yeTes ...
a) paBHOBECHBIMHU KOHIIEHTPAIUSIMU MPOJTYKTOB peakluu

0) SHepruei akTUBH3AUN
B) KOHCTAHTOM paBHOBECHS

6. Kak 3anuchiBaeTcs BRIPAXKEHHE I CKOPOCTU PEAKIUH
4 NO ot 6 H, O =4 NH3(F) +5 Oz(r)



a) V = k[NOJ*[H,0] 6) V = k[NH3][O;] B) V = k[NO]*[H,0]°

7. Kak 3anumiercst BeIpaykeHHE 111 KOHCTAHTHI paBHOBecHs peakiuu A +2 B = C +D?
a) Kp = [C][D]/ [A][B]*

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

8. Kakoii oTpe3ok Ha quarpaMme rmoka3bIBaeT 3HaYeHUE TEIUIOBOro 3¢ deKTa peakuun?

ajl E_%
. J/ \ )
B) 3
1 I :

v

X0/ peaKInu

9. Urto MOXHO CcKa3aTh O PEAKIUH, H300pAKEHHOW Ha TUarpaMMe K Bonpocy 8?
a) DK30TepMUYECKast peaKIIus

0) SHIOTEpMHUYECKasT PEAKITUS
B) peaKIHs ONTUCHIBACT COCTOSTHUE PAaBHOBECHS

10. PaBHOBecue peaknun  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEILAETCS BIIEBO.

a) IPYU TOHWKCHUHU TeMIIePaTyphl
0) pY NOBBIIIEHUH TEMIIEPATYPHI
B) IIPH MOBBIIICHUH JIaBICHUS

11. JInsa peakuuu Cyy + 2 H 5 ) = CH 4 () Ipu HEKOTOPOI TeMIiepaType KOHCTaHTa paBHOBECUS
paBHa 0,8. PaBHOBecHass KOHIIEHTpaIis BOjAOpoAa paBHa 1,2 Moub/i. Berumcioute MCXOAHYIO
KOHIIEHTPALIMIO BOJIOPOJIA.

a) 1,2

6)3,5

B) 5,0



1)
2)
3)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)

PacTBopbI

B tectax mo teme «PacTBOpBI»: MepBOE 3ajaHKe OllcHUBaeTcs B 1 Oaur; BTOpoe, TpeThe,
YETBEPTOE, IIATOC U IIeCTOe 3a7aHus - B 1,5 0auia; ceapbMoe, BOCBMOE, JIEBITOE U JISCATOE — B
0,5 6auia.

Tecm Nel
1. s ypaBuenus peakiun Cu SO, + KOH —... cokpaliieHHOe HOHHOE YpaBHEHHE 3aIUIIETCS B

BHUIE

2K* + 80427 = K,S0,

Cu?* +S0,% + 2K* + 20H™ = Cu(OH),{ + K,S0,

CuSOy + 20H™ = Cu(OH),4 + SO,

Cu?* + 20H™ = Cu(OH)»{

2. Macca (B 1) xnopuaa Hatpus B 300 mur 0,2 M pacTBOpa paBHa

1) 0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO

1)1 2)2 3)11 4) 13
4. Ins noxasnenus runpoiunsa xiaopuga xpoma (I1I) cnenyer

00aBUTH COJISTHYIO KUCIIOTY
n00aBUTH MIENTOYb
pa36aBUTH pacTBOP BOJAOU
HOBBICUTbH TEMIIEPATypy
5. B pa30aBneHHOM pacTBOpe, MPUTOTOBIECHHBIM M3 TUAPOCYJb(paTa KalblLMs U BOJbI, CyMMa
K03 PUIIMEHTOB B ypaBHEHUU HEOOPATUMON AMCCOLMAILIMN PACTBOPEHHOIO BEILIECTBA — 3TO
1)3 2) 4 3)5 4) 6

6. PacTBOpPHMOCTB OKcanata cepedpa pasHa 3,27-107 r/ 100r H,O. Omnpenenute Ipon3BencHHe
pactBopumoctu Ag2C204

1) 510" 2)1,16-10°  3)10,7-10°° 4)2,3110°*
7. MaccoBas A0JI1 paCTBOPCHHOI'O BCHICCTBA — 3TO OTHOUICHUC

MacCcChl B€IIECTBA K MacC€ BOJbI
KOJIMYECTBA BCIICCTBA K 06’LeMy BOAbI
MacCChI B€IICCTBA K MacCCE pacTBOpa
KOJIMYECTBA BCIICCTBA K 06’LeMy pacTBOpa
8. K cmabeim SJICKTPOJIUTAM OTHOCUTCA ...

TUAPOKCHU AMMOHHUS
TUAPOKCUJT KATUS

XJOPUJ KanbIus

MapraHIoBas KUCI0Ta

9. U3BecTHO, UTO BOJIHBIE PACTBOPHI MHOTUX COJIEW MOT'YT UMETh LIEIOYHYIO WU KUCITYIO Cpely.
[IpyuunHOi 3TOTO SIBISETCS ...

AIEKTPOIIU3 COJIEH

JTUCTIPONOPIMOHUPOBAHUE COTEH



4.

3) rHapaTHpOBaHHE COJICH
4) ruapoIM3 coyei

10.3nauenue PH uncToii Boas! npu 25°C cocTasser
1 2)7 3)0 4) 10
Maruutoropckuii Texuudeckuii yuusepcuret um. I'.M1.HocoBa
JucnepcHble cuCTEMBI

B tecrax mo Teme «/lucnepcHbie CUCTEMbI»: NIEPBOE, BTOPOE, TPEThE M YETBEPTOC 3aaHUS
OLIEHUBAIOTCA B 1 0ajur; ImATOE U IIIECTOE 3amanus - B 3 Oasia.

Tect Nel

VKaxuTe pa3Mephl YaCTHI KOJUIOMIHBIX CHCTEM

1) wmenbme 1 HM

2)  Goabire 100 HM

3) ot 1amgo 100 am

Kakre WOHBI CHOCOOHBI BBI3BATh KOATYJSIIHIO KOJUIOW/A, YACTHIBI KOTOPOTO HMEIOT
HOJIOKUTEIIBHBIN 3apsi?

1) KaTuOHBI

2)  aHHOHBI

3)  moJsIpHBIC MOJIEKYII

JIJ1s1 KaKoro AJIEKTPOJIMTA TOPOT KOATYJISAIUK KOJJIOU/IA C TTOJIOKUTEIBHO 3apsHKCHHON YacTHIICH
OJKEH OBITh HAMMEHBIITNM?

1)  xsopua Kanus

2) cynbdart Kanus

3) oprodocdar kanus

Muiienia 30 HIMEeT CTPOCHHE: {[Fe(OH)s]m n Fe** -3n—x) CI'} x CI”

KAaKOM AJIEKTPOJIUT UTPAET POJIb HOHHOTO cTabunu3aropa?

1)  xmopun xenesa (111)

2) BOmA

3)  TUIPOKCHM Kalusl

[Tpu B3zaumopericteun 20 mi 0,001H nmutpara csunna (1) ¢ 10 mun 0,02H cynbdara xamus
oOpasyertcs 3015b cynbdara cBuHa (11). K kakoMy 31ekTpoay JOKHBI TepeMeIaThCsl YacTUIIbI
TMCTIEPCHOM (pa3bl pH IeKTpon3e?

1)  HaxomATCs B COCTOSHHU TMHAMUYECKOTO PAaBHOBECHS

2) K Karomy

3) kaHomy

B nBe xon6b1 HanuTo mo 50 M1 30715 THAPOKCHIA Kene3a. J[Js Toro uToOb! BBI3BAaTh KOATYIISALIUIO
30JI51 TOTPEOOBAIOCH T00AaBUTE: B IepBYto — 5,3 mit 1H pacTBopa xmopuna kamus; B npyryo — 18,7
mi 0,001H pactBopa docata HaTpus. Beraucaure nopor KoaryJisiuu KaxI0ro JeKTPoJInTa.

OKHCINTEIbHO-BOCCTAHOBHUTEILHbIE nmpoueccnsl

B Tecrax mo Teme «OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIE MPOLIECCHI»: IMEPBOE, BTOPOE,
TpEThe, YeTBEPTOEC U IITOE 3a7aHus oleHuBaroTcs B 0,5 6amna; mecroe — B 1 6ai; cenpMoe u
BOCBMOE — B 2 0ajia, a IeBAToe — B 2,5 0aJlIoB.

Tect Ne 1



2)
3)

3.
1)
2)
3)

1. OxucnuTeNns — 3T0 aTOM, MOJIEKYJIa WU UOH, KOTOPBIH ...

1) yBeIMYMBACT CBOIO CTEIICHb OKHUCIICHHS

2) TPUHUMACT SIIEKTPOHBI

3) oTaaeTr cBOM AIIEKTPOHBI

2. TIporecc BOCCTAHOBIICHUSI UMEET MECTO B CIydyae, KOrja ...

1) HeilTpaibHBIC aTOMBI IIPEBPAIIAIOTCS B MOJIOKUTEIBHO-3aPSKCHHBIC HOHBI
MIOJIO’KUTENBHBIN 3apsi/i NOHA YMEHbBILAETCS
OTPHULATEINIBHBIN 3apsJl MOHA YBEINYMBACTCSA
W3 npencraBineHHbIX HUXKE peakuuil Kk OBP aucnponopunoHnpoBaHus IPUHAUIEKUT ...
S+ 2HNO;3; = H,SO4 + 2NO
2H,0, = 2H,0 + O,
Mg + S = MgS
4. K BoCCTaHOBUTENSIM OTHOCSTCH ...
1)  Mertamibl, BOZOPO, YIIepos
2)  aKTHBHBIC HEMETAJIbI
3)  2JeMeHTbI, HAXOASAIINECS B CPEIHEH YaCTH MEPHOIUUECKOM CHCTEMbI
5. CterneHn OKHUCIICHUS KUCIIOPO/ia &) B BOZE M 0) B IIEPOKCH/IE BOIOPOIA COOTBETCTBEHHO
PaBHHI ...
1) a)-2;06)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar kanus B OBP, nporekaromux B KUCIIOHN Cpefie, BOCCTAaHABIUBAETCS JO ...
1)  karmona Mn?*
2)  Mmanramar-nona MnO,>
3)  oxcuma maprania (IT) MnO

7. B peakuuu, npotekarorieii mo cxeme Cr,Sz3 + KNO; > K,CrO4 + K;SO4 + NO okucienuto

1)
2)
3)
4)

HO/IBEPTAIOTCS CICAYIONINE JICMEHTHI ...
1) asorucepa
2)  cepau XpoMm
3)  XpoM u a30T

8. Cymma K03 PHUIIMEHTOB B peaKlny, PUBEICHHON B Borpoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. CymmMma ko3 duruento B peakipn KMnO,4 + HC oy = ... paBHa

1) 30 2) 26 3) 35

DIIEKTPOXUMUYECKUE CUCTEMBI

B tecrax mo teme «SHGKTPOXI/IMI/I"IeCKI/Ie CUCTEMBI». MEPBOC, BTOPOC U IATOC 3adaHUA
OLICHUBAIOTCs B 1 63..1'[.1'[; TPETHC U UCTBCPTOC 3aJaHUSA— B 1,5 Gaﬂﬂa; mecToC N CCAbMOEC — B 2 bamna.

Tect Nel
DJIEKTPOAHBIN NOTEHIIMAT OMPEACIISIIOT 110 YPABHEHHUIO ...
HepHcra
MenneneeBa-Knaneiipona
bonbimana
Appennyca



1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1).

2)
3)

4)

1)
2)
3)
4)

1)
2)
3)
4)

Paccunraiite D/IC ranpBanmdeckoro anmemeHta MQ|MgSO,||CuSO4Cu mpu craHmapTHBIX
YCIIOBHSX

-2,03

-2,71

2,71

0,81

Kakue npoayKTsl 00pa3yroTcs Ha KaToje MpHU 3JIEKTPOJIN3E pacTBOpa HUTpaTa cepedpa’?

BOJIOPOJT

cepebpo

a30THasl KUCJIOTA

KHCIOPOA

Vkaxure cymmy K03(h(GUIIMEHTOB B YpaBHEHHH 3JIEKTPOJIK3a pacTBopa Hutpara meau (1)

12

11

10

8

Kakas w3  TpUBEICHHBIX  OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX  PEAKIU  MPOTEKaeT
CaMONPOM3BOJILHO B TIPSIMOM HarpaBJICHUU?

FeSO, + Cu —...

CuSO, + Fe —...
CuSO, +Na —...
HCI + Cu —...

Brrancnute maccy IMHKA, TOTYYEHHOTO TIPU DIIEKTPOIIU3E Cyb(aTa IIMHKA, KOTOPHIM TPOBOAUIN
B TeueHue 20 cex npu cuie Toka 1A

2,1-10°*

0,05

0,013

6,7-10°

[IpuBenuTe cxeMbl DIEKTPOJHBIX MPOILECCOB U MOJIEKYJSIPHOE ypaBHEHHE pEakiluw,
NPOTEKAOIIEH MPHU IICKTPOXUMHUECKOW KOPPO3HHU TajabBaHomapbl ZN|M(J B CEpHOKHCIION Cpejie.
B otBete ykaxute cymMmmy Ko3Gh(HUIHEHTOB B MOJIEKYISIPHOM ypaBHEHUH.

6
5
4
8

BueaynutopHas camocTosTenabHas paboTa 00y4aromMXcs OCYLIECTBIISIETCS B BUIE

U3yUYEHHsI TUTEPATYpPHI 10 COOTBETCTBYIOIEMY pa3Jiely ¢ MpopaboTKOi MaTepuaa; o(hopMICHUS
OTYETOB I10 JIA0OPATOPHBIM PA0OTaM U BBIMOJIHEHHSI TOMAIIHUX 3a/laHUH.
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TEMaM

JlomalHee 3aganue No 1




no TeMe «XuMH4ecKas TEPMOAUHAMHUKA»

B nmomambeM 3amaHuu 1o TeMe «XHMMHUECKas TEePMOJWHAMHUKA»: IIepBas 3ajaada
orieHuBaeTcs B 2,5 6ayuta; BTopas — B 1,5 6aina; Tpethst — B 1 Gaw.

3amaua Nel

Hns peakuun CHy ) + COy () = 2 CO () + 2 Hy () onpenienuTe BO3MOKHOE HAIIPABICHUE
CaMOIIPOU3BOJILHOTO TE€YCHUS PEAKIIMH MPU CTAHAAPTHBIX YCIOBUSAX M Ipu Temmeparype T =
927 °C, eciu TeruioBoit 3 dexT peakuu 10 3aJaHHON TEMITepaTyphbl HE U3MEHUTCS. Y KaKUTE: a)
BBIJICJISICTCS] WJTM TIOTJIOMIACTCSL SHEPTHS B XOJIe peakluu; 0) NpUYMHY HAWJICHHOTO M3MCHEHUS
sHTponuu. Paccunraiite Temreparypy Havajga peaKiivH.

3amaga No2

Berauciure temnosoit addext peakunu: CaC, ) + 2 HoOr) = Ca(OH)2 o + C2Hs (),
MOJIB3YSCh CTaHIAPTHBIMH TETUIOTAMH 00pa30BaHUS pearupyrommx BemecTB. CKOIbKO TETUIOTHI
BBIJICIIUTCS WJIM TTOTJIOTUTCS Tipu 00pa3oBanuu 2,24 1 CoH,?

3agaya Ne3

[To TepMOXUMHUYECKUM YPaBHEHUSIM PACCUMTANTE TEIUIOBOM d(PPEKT peaKIiu:
Hyy + COz ) =CO () + H2 Or). TepmoxuMuueckue ypaBHEHHS:

a) H, ) +1% 0, = H,O ) AH = -241,9 KI[)K;

0)2 CO o T 0O, o= 2 CO, (™) AH =-566,2 x]Ix.

JlomalHee 3aganue No 2

no TeMe «XHUMH4YeCcKass KHHETHKA»

B nomamHem 3aaHuu mo TeMe «XHMMHUYEeCcKash KHHETUKa»: MepBas 3ajavya OICHUBACTCS B
1,5 6anna; Bropast — B 0,5 Gaia; TpeThs, YeTBEpTas U msaTas — B 1 Ga.

3amaua Nel

Peaxumsa nporekaer no ypasaenuto: O; i +2 CO y =2 CO3 (), HayanbHble KOHLIEHTpALUK
pearupytomux BeriectB paBHbl: [O2] = 1,2 monb/1, [CO]= 0,8 Momnb/1. Bo CKOIBKO pa3 U3MEHHUTCS
CKOpOCTb MPsIMOM peakiuu, koraa npopearupyet 30% CO? Bo ckoJIbKO pa3 U3MEHSTCS CKOPOCTH
PUMOM M 00paTHOM peakuy, €CIM YBEIUUUTh AaBJIEHUE B CCTEME B JiBa paza?

3agaua Ne2

IIpu remneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYNAET B peakLuio 3a 20MUH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO K€ KOJIMYECTBO BELIECTBA BCTYNUT B PEAKLUIO NpU
temneparype 200 °C, ecim TeMIepaTypHblii K03 PUIMEHT CKOpOCTH peakuuu paBeH 2. Bo
CKOJIBKO pa3 U3MEHUTCS IIPU ITOM CKOPOCTh PEAKLIMH?



3agaua Ne3

Haiigure HavanbHbIE KOHIICHTPALMHA MCXOJHBIX BEIIECTB W KOHCTAHTY PaBHOBECHS
peaKIuu:
Fe (n + H20 () = FeO () + Ha (1), ecitn paBHOBECHBIE KOHLIEHTPALMU PEarupyronMx BELIECTB
paBubL: [H,0]=0,3moms/m1, [Hz] = 0,4 Moms/m.

3amaua Ne4

s peaknuonnoi cucremsl: CO )y + HoO () = CO2 v + Ho () HadanbHbIE KOHICHTPALUU
paBubl: [H20] = 0,5 monbe/n, [CO] = 0,6 moup/i. OnpenenuTe KOHIEGHTPAIIMU BCEX BEIIECTB B
MOMEHT PaBHOBECHS, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaya NeS
BripaszuTte uepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHThI PAaBHOBECHS CICAYIOLIUX PEaKIUil:
Nary + 3 Hogy = 2 NH3(, AH =-92,2 xJIx;
COyy +C =2 COq), AH = +160,5 x]JIx;

COw +HOp =CO2() +How, AH=-411
KJIK.

VKakure HalpaBlIeHUE CMEIIEHUS XHMHYECKOrO PaBHOBECHS 3THUX pEaKLUMH: a) IpH
HNOHMKEHUU TEeMIIepaTyphl, €CIM JIaBJICHUE MOCTOSIHHO; 0) NMpH MOBBIIICHUM JABJICHUS, €CIU
TeMIepaTypa NOCTOSHHA.

JlomamHee 3aganue No 3

1o reme «PacrBopbi»

B nomamnem 3amanum mo teme «PacTBopel»: mepBasi, BTOpasi, TPEThsl M TsATas 3agadu
orieHuBaetcs B 1 Oamn; yerBepras u mectas — B 0,5 Oamna.

3amaua Nel

B xakom obGbeme Boabl cienyer pactBoputh 1351 SnCl, mus momyuenus 3M pactBopa
xnopuna ojnosa (1) ¢ mmoraocteio p = 1,405 r/mn?

PaccuuTaiiTe: a) MaccoBylO JIOJIO BEIECTBA B pacTBOpe; 0) MOJSAPHYIO KOHLIEHTPALHIO
HKBHUBAJIEHTA; B) MOJISULIBHOCTbB; ) THUTP; /1) MOJIBHYIO JIOJIFO BELIECTBA B PacTBOPE.

3amaua Ne2

3aKOHYNTE MOJICKYJISIPDHBIC W HAIMUIIUTE COKpPAIMICHHBIC HWOHHBIC YPABHCHUA pCaKLII/Iﬁ
B3aUMOJEHCTBUS CJICAYHOIIUX BCIICCTB:

HBr + NaOH —
AgNO3; + H,S —

MgCl, + KOH —



CaF; + HCl—

Sb(OH); + H,S04 —

Sb(OH); + NaOH —

3amauga Ne3

CocraBbTe 10 JBa MOJIEKYJISIPHBIX YPaBHEHUS PEAKLIUNA K CICTYIOIIUM HOHHBIM:
Ba®* + CrO; — BaCrOy;

NH;* + OH — NH;OH;

ZnS + 2H" - zZn*" +H,S

3amaua Ned

Brruucnute pH 0,05M pacTBopa cepHOM KUCIOTHI.

3aymayga Ne5

Kakue u3 cnemyronmx coneii moaseprarorcs ruapoindy: NapSiOz. Cu(NOs),. KBr?
CocraBpTe MOHHBIE U MOJIEKYJSIPHBIE YPABHEHMs TMIPOJIM3a COOTBETCTBYrOMX conel. Kakoe
3HayeHue pH (< > 7) UMEI0T pacTBOPHI ATUX COJICH?

3amaua Ne6

Haiinure npoussenenune pactsopumoctu POCly, eciiu B 200 M Bojbl pactBopsiercst 2,17 T
3TOrO COETMHEHUSI.

JlomalHee 3aganue Noe 4

no TeMe «OKUCINTEIbHO-BOCCTAHOBUTEIbHDbIE nmpoueccobn»

B nomamnem 3ananuu o teme «OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE MPOLIECCHI): TIEpBast
3a/ava orieHuBaeTcs B 1,5 6anna; BTopas — B 2,5 6amna; Tpeths — B 1 Ga.

3amaua Nel

[Ton6epure KOAhPUITMEHTH B ypaBHEHUSX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH.
VYKaxuTe TUI KaKJI0M PEaKInu.

Paccuuraiite SJICKTPOABMIXKXYIIYIO CUIIY U OINPCACIUTE HAIPABJICHUC CaMOIIPOU3BOJIBHOTO
IMPOTCKAHUA HepBOfI p€aknun 1pu  CTAHAJAPTHBIX  YCJIOBHIX, HCIIOJIB3YA  3HAUCHUA
OKHCIINTCIBbHO-BOCCTAHOBUTCIIbHBIX ITOTCHIIMAIIOB:

Hl + HsPO, — J, + H3PO; + H,0
HNO, — HNO; + NO + H,0O

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



NH;ReO, +H, — Re + NH; + H0

KBrO —- 0O; + KBr

3agaua No2

CocTaBbTe ypaBHCHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:
KMnO; + NaNO; + H;O —

NaCrO, + H,O, + NaOH —

Bi(OH); + NaS;03+ NaOH —

Bi,03 + C —

Mg + HNO3 pass) —

3asaga Ne3

Jlanbel 1Be oKHcauTenbHO-BOCcTaHOBHTEIbHBIE mapbl: KNO,, KNO3; u Pb(NO3),, PbO..
[Tonb3ysick  TaOnuieil cTaHAAPTHBIX  OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  MOTEHIUAJOB,
COCTaBbTE YpaBHCHHE BO3MOKHOU peakimu B ykazanHou cpene (HNOs3). Paccuunraiite 3HaueHue
ANEKTPOJABHKYIIEH CHIIBI PEAKIUU.

JlomalHee 3aganue Ne 5

Imo TeMe «BJIGKTI)OXI/IMI/I"ICCKI/IB CHCTEMBbBD»

B nomamnem 3aganuu mo Teme «ODIEKTPOXMMHUYECKHE CHUCTEMbI»: TMepBas 3aaada
orieHuBaercs B 1 Oamn; Bropas — B 1,5 6anna; TpeThs — B 2,5 Oarna.

3amaua Nel

CocraBbTe 3JEKTPOHHO-MOHHBIE YPAaBHEHHS 3JIEKTPOIHBIX IPOIECCOB M MOJIEKYIISPHOE
ypaBHEHHE TOKOOOpa3yIoIIel peakinuu, MPOTEKAIOIIEH MpH paboTe TalbBAHHYECKOTO DIIEMEHTA
Co/Co(NO3), // AI(NO3)s/Al. Paccuntaiite DJIC (E) raapbBaHHYECKOrO »JJIEMEHTa TPH
CTaHIapPTHBIX YCIOBHSIX.

[IpuHsB nOTEHIMAN aHOJa PaBHBIM CTaHAaPTHOMY 3HAUEHHUIO, PACCUUTANTE KOHIIEHTPALIIO
KaTHOHOB MeTajlyla B KaTOJHOM pacTBope, mpu kotopod OJIC raabpBaHHYECKOTO 3JIEMEHTA
ymenbintes Ha 0,02B.

3agauga Ne2

[IpuBeauTe CXEMBbI 3JIEKTPOAHBIX MPOIECCOB W MOJEKYJSPHBIE YpPABHEHHS PEaKIIHiA,
MPOTEKAIOIINX MPH JICKTPOXUMHUUECKON Koppo3un ranbaHonapel  Co/Ni: a) B kucioi cpee; 0)
BO BIIAXHOM BO3JIyXE€.

Omnpenenurte yObUTH MAacChl aHO/AA MPU KOPPO3HUH B KUCIION cpeae 3a 20 MUH, €ClTi CKOPOCTh
koppo3uu cocrabmia 0,01 r/4.

3agaua Ne3



CocTaBbTe 31EKTPOHHO-UOHHBIE YPABHEHHUSI SJEKTPOAHBIX MPOLIECCOB (AHOJ MHEPTHBIN) 1
MOJIEKYJISIPHOE YPaBHEHHME PEAKLIUU, IPOUCXOAILIEH P 3IIEKTPOJIN3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOy,

Breruncnute GpakTHdeckoe KOJMYIECTBO METAJUIA, MMOJIYICHHOTO Ha KaTOJIe TIPH SJEKTPOIH3E
Co(NO3),, eciu 37eKTPOIIHU3 MPOBOAMIM B TedeHur 1 4. Beixoa Metaia mo Toky coctaBui 85%.

VKaXuTe BO3MOXKHBIC INpUYUHbBI YMCHBIICHUA BbIXOAa MCTALJIa II0 CPABHCHHUIO C
PpaC4YCTHBIM.

BapuanT n1oManHeii KOHTPOJIbHON PadoThI

BAPUAHT Ne 1

TEMA 3AJJAHUE

3aganue 1. OxoHyaHHWe OAJIEKTPOHHOH  (POPMYIIBI
.. ..6526p1'.YKa>KHTe MOJIOKEHUE 3J€MEHTA B
MEPUOINYECKON CHUCTEME: MEPUOoJ, IpyIIy, HOArPYIIILY,
Ha3BaTh d2JeMeHT. CocTaBbTe 3JIEKTPOHHYIO GopMyny
aToMa »3JIEMEHTA. YKaXXUT€ 3JIEKTPOHHOE CEMEMCTBO,
Hepnozmqeucaﬂ CUCTEMaA JJIEMEHTOB | MmeTallll UJIN HeMeTaJll. CocraBbTe

CTPOCHHME aTOMA ANEKTpOHHO-Tpaduyeckyro (opMmyny [Uisl yKa3aHHBIX

Tema 1.

OJICKTPOHOB B HOPMAJIbHOM COCTOSAHHUH.

3aganme 2. VYka3zaTh Bce KBaHTOBbIE 4HCIA JUId
JJIEKTPOHOB, OTBEUYANOIIHUX CIEAYIOIIEH SJIEKTPOHHOMN

bopmyne Sp6

Tema 2. 3aganue. CocTaBbTe YpaBHEHUS peaklUid, TPy MOMOIIH

KOTOPBIX MOKHO OCYHIECTBUTH CICAYIOIIUC

Kn THO-OCHOBHBIE CBOICTB
CJIOTHO-0CHO € CBolicTBa MpeBpaIeHHs

BelIECTB
Zn — ZnO — ZnCl, — Zn(OH),—>Nay[Zn(OH)4]

3apanme 1. [l peakin FesOui) + Hoqy = 3Fe0k) + HO
ONpEIeUTe BO3MOXKHOE HAMNpPABJIEHUE CAMOIPON3BOIBHOTO
TEUECHUs] PEaKLUH TPH CTAaHAAPTHBIX YCIOBHUSAX U TpPHU
Temeparype t =1227°C, eciu Termiooii sddexr 10
3aJaHHOM TEMITEPATYpPhl HE U3MEHUTCSL.

Tema 3.
yKa)KI/ITeI a) BBIICIICTCA WUJIA TIOIJIOIIACTCA 3Hepm5{ B X0OI€

XuMuYecKasi TepMOAHHAMHUKA peakiuy; O) NpUYMHY HANWIEHHOIO HM3MEHEHWS SHTPOIMH.
Paccuuraiite Temmeparypy, Mpy KOTOPOM YCTaHABIMBACTCS
PaBHOBECHE 1 IPOUCXOAUT cMeHa 3Haka AG.




3ananme 2. Borunciure terioBoit addext peakumu 3Fe304 )
+ 8Alx) = 4ALOsk) + 9Fek), MONB3YACh CTaHIAPTHBIMU
SHTANBIMSIMUA ~ OOpa30BaHMsl  PEArHPYIOIIMX  BELIECTB
(mpunoxenue 3). CKOMBKO TEIIOTHI BBIICTUTCS (TIOTJIOTHTCST)
py 00pa3oBaHUHM BeliecTBa Fe B koimvecTse 56 1?7

Tema 4.

XuMHYecKass KHHETHKA U
XUMHYECKOEC paBHOBECUE

3apanme 1. TemmeparypHblii KOA(POHUIHMEHT peakuuu
paBeH 2,5. Kak M3MEHHTCS CKOPOCTh PEaKlUH: a) MPH
noBbIeHH Temmneparypel ot 60 mo 100°C; 6) mpm
OXJIAKJICHUH peakiimoHHOM cmecu oT 50 o 30°C?

3ananue 2. [l o6parumoit peakunn FesOyky + Hopy =
3FeO) + HOr3anuimmre BbpakeHHEe KOHCTAHTBI
paBHoBecust AH®, k/[x =+ 69,8. Ilpennoxxure criocoOb!
YBEJIMYEHUS KOHIIEHTPAIMH MPOTYKTOB PEaKInu.

Tema S. PacTBOpsI

3aganue 1. B 180 M Boasl pactBopeno 20 r cynbdara
Mmapranna. [lonyuuics pactBop miotHocThio 1,101 r/mi.
Brruucnure MonsipHyI0, HOpMaJIbHYIO, MOJISUTBHYIO
KOHLIEHTPALUU U MacCOBYIO JIOJIF0 PACTBOPEHHOTO
BELIECTBA.

3aganue 2. CocTaBbTe MOJIEKYJISIPHBIE U
MOHHO-MOJIEKYJISIPHBIC YPABHEHUS PEAKLIUN
B3aUMOJICHCTBUS B PACTBOPAX MEXKIY:

Bi2(804)3 " NaOH; FEC|3 " st;
NH4,OH u MnCly; H,SO,4 u Ba(OH)z.

3aganue 3. CocTaBpT€ MOHHO-MOJIEKYJSIDHBIE H
MOJICKYJISIpHBIE ypaBHeHHs ruaponusa coneil NaySiOs,
SbCl;, Rb,;SO,4. Kakoe 3nauenne pH (>7, <7) umerot
PacTBOPHBI ATUX COJIEH?

Tema 6.

OKHCJINTEIBLHO-BOCCTAHOBUTEILHBIC
CBONMCTBAa BeIleCTB

3ananue. MeTo10M 3J1€KTPOHHOTO OanaHca noadoepure
K03(h(OULMEHTHI B YpaBHEHUSAX, YKAKUTE OKUCIUTENDb U
BOCCTAHOBUTENb, HATUIINTE 3JIEKTPOHHBIE YPABHEHUS
IIPOLIECCOB OKHUCIIEHUS M BOCCTAHOBJICHUS

H3;PO3; + KMnO4 + H,SO,4 = H3PO4 + MNSO4 + K,SO,4 +
H,O

CuSO4 + H3PO;, + H,O = CuH + H3PO4 + HSO4

Tema 7.

3aganue 1. /[y ralbBAHUYECKOTO DJIEMEHTA,
06p3.30BaHHOFO IJIaCTUHAMHU U3 METAJIJIOB

Zn wu AQ, IOTPY>KEHHBIX B paCTBOPBI UX COJICH C
KOHIICHTpAIllMel HOHOB METaJLJIOB
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BHGKTPOXHMH‘ICCKHC CHCTEMBI

A" =0,0lu B™ =0,05

1) cocraBbTE CXEMY rajibBAHUYECKOTO DIIEMEHTA;

2) HAIHWIIUTE YPaBHEHHS 3JICKTPOIHBIX IPOLIECCOB U
TOKOOOpa3yrollien peakiiny;

3) paccuuTaiiTe AMEKTPOABIKYILIYIO CHITY
rajJbBaHUYECKOTO 3JIEMEHTA.

3ananue 2. CocTaBbTe ypaBHEHUS 3JIEKTPOIHBIX

MPOIIECCOB (aHOJ MHEPTHBIN) U MOJIEKYJISIPHOE
ypaBHEHHUE PEAKIINH, TPOXOISAIICH MPH IJIEKTPOIHU3E
paciuiaBa Win pacTBopa siekrponuta paciuia CaCl;

Brruucnure maccy Mertasnia BeIICTUBIIETOCS Ha KaToJIe,
€CJIU AJIEKTPOJIU3 MPOoBOAMIM Iipu cuiie Toka A =10,0. B
Te4yeHue BpeMeH! = 2,5 4.Bpixo1 Meraa 1o Toky Br
coctaBun  98%.

3apanue 3. CocTaBbTe ypaBHEHHS 3JIEKTPOIHBIX
MIPOLIECCOB U MOJIEKYJISIPHOE YpaBHEHHE PEaKIUH,
MPOTEKAIOIIEH MPH JICKTPOXUMUIECKON KOPPO3UH

ranpBadomnapel: Pb - Sn
a) B KUCJIOH cpene;

0) B aTMoc(epe BIaKHOTO BO3AyXa.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «XuMuueckas TEPMOAUHAMHUKA»

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: TOHITHE CUCTEMBI, BUJIBI CHCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUS CUCTEMBI.

Buytpennsis sneprus. Padora. Terutora.

[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

OHTaNBNU KaK (GYHKLHUSA COCTOSHUS CUCTEMbI. DHTAbIN 00pa30BaHMs BELIECTBA.

TemoBoit 3ddext xumuyeckoi peakuuu. @OakTopbl, BIMSIONIME Ha TEMIOBOM 3ddekt

XUMUYECKOU PEAKLIUHU.

Tepmoxumus. 3akoH ['ecca.

CnenctBus U3 3akoHa ['ecca.

OHTpoMNuUs KaK GYHKIHS COCTOSHUS CUCTEMBI.

Bropoii 3ak0OH TEpMOAVHAMUKH.

Tpernii 3aKOH TEPMOIMHAMHUKHU.

Oneprus ['ub6ca.

HampaBnenue caMonpon3BOJIBHOTO MPOTEKAHNUS] XUMAYECKUX PEAKIIUM.

KOHTpOHLHLIe BOIIPOCHI IO TEME «XHMHYeCKasd KHHETHKA)

Xumuyeckasi KuHetuka. CKOpOCTh XUMUYECKOM peakiiuu U METO/IbI €€ PEryJINPOBaHMUSL.

BnusiHue KOHIIEHTpaMy Ha CKOPOCTh XUMUYECKON peakuy (3aKOH JEHCTBYIOINX Macce).

Bnusaue Temneparypbsl Ha CKOpOoCcTh XuMuueckor peakiuu. [IpaBuio Baut — Nodda.
Teopust aKTUBHBIX CTOJIKHOBEHU AppeHuyca.
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OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexoIHOro KOMILIEKCa. DHEpreTuyecKas quarpaMmma.
KpuBas MaxkcBemia — bonbiiMana. DHepreTuueckuii 6apbep.
Karanutrnueckue cucTemsl.

BiistHue xaranusaropa Ha CKOPOCTb XMMUYECKON PEAKIUU.
["'oMOreHHbIi ¥ TeTepOreHHbIA KaTalus.

KonebarenbHble peakuuu.

Xumuyeckoe paBHoBecre. OOpaTuMble U HEOOPATUMBIE PEAKLIUU.
KoHcTaHTa XMMHYECKOTr0 paBHOBECHSI.

Cwmenienue xumudeckoro pasHoBecus. [Tpunuun Jle—Illatense.
BnusiHue KoHIIEHTpaluy, 1aBJIeHNUs U TEMIIEPATYPHI.

@®a30BbIE PABHOBECHSI.

®a30Bble AUArpaMMBbl JJIs1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KOHTpOJ’[beIC BOIIPOCKHI IO TEME «PaCTBOpr»

[Tonsitue pactBopa. PactBopumocTs BemecTBa. PactBopumocTs rasa.

PactBoprl. CrniocoObl BBIpaXEHHUSI KOHIIEHTpPAIMM DPACTBOPOB (MaccoBas J0JisA, MOJISIpHAS
KOHIICHTpAIYs, MOJISIPHASI KOHIICHTPALIMS SKBUBAJICHTA, MOJIbHAS I0JIS, TUTP).

Konnurarusnsle cBoiicTBa pacTBOpoB. MaeansHblil pacTBoOp.

3axonsl Payns: | (Tonomerpuueckuit) u |l (30ynnnockonuueckuit 1 KpHOCKOMUYECKH).

OcMmoc. Ocmotrueckoe aaBieHne. Cxema 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

Honnast Teopusi KUCIOT U OCHOBaHUN AppeHuyca. OCHOBHbBIC MOHSATHUS U IMOJIOKEHUS TEOPUU
Appenuyca.

Hucconmanus KUCIOT, OCHOBaHUM W COJIEM C TOYKH 3PEHUS HMOHHOW Teopuu AppeHuyca
(mpumepsI).

Crenenb auccornuanyu. CUIBHBIC U CIIa0bIe DIIEKTPOIUTHL.

Hucconmanus ciaabbix a5ekTponuToB. KoHcTaHTa quccoruanuu.

3akoH pa3basnenus OcTBaib/a.

Peaxiiuu nonHoro oOMeHa MexAy JIEKTPOIUTaMu (Ha IpUMeEpe peakiuii oopazoBaHus ciaboro
ANIEKTPOJINTA, OCAJIKa U ra3a).

IIpou3sBeneHne pacCTBOPUMOCTH.

HNonnoe npousseneHmne Boabl. BonopoIHbIN U THAPOKCUIIBHBIN MOKa3aTemu.

I'mpponus comeit. Tunel ruApoIn3a CoNeH.

KonuyecTBeHHbIE XapaKTEpUCTUKH MPOLEcca THIPOIIN3a.

®DaKTOpPHI, BAUSAIONINE HA MPOIIECC THIPOTU3A.

KOHTpOJ]l)Hble BOIIPOCHI IO TEME «OKHCINTEILHO-BOCCTAHOBUTEILHEBIE
npoieccbn

OCHOBHBIE TOHATHS TEOPUHU OKUCIUTEIbHO-BOCCTAHOBUTEIIHHBIX PEAKIIUM.
OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC CBOMCTBA BEIICCTB.

Baxxneinie oKuCINTEIIN 1 BOCCTAHOBUTEIIH.

TuImbl OKUCIUTENTbHO-BOCCTAHOBUTENBHBIX PeakUuid (IpUMEpHI).
OKUCINTEIIFHO-BOCCTAHOBUTEIIHHBIN ITOTCHIINAIL.

VYpasuenue HepHcra.

CocTaBieHHU€e OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
HanpaBneHne OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.



12.
13.
14.
15.
16.
17.
18.
19.

KoHTpoJibHbIe BONPOCHI N0 TeMe «JIeKTPOXUMHUYECKHe CHCTeMbD)

DnekTpoxuMudeckue cuctembl. Kimaccudukarus 3eKTpOXUMUIECKIX TTPOIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAOIIUE HA TPAHULIE Pa3/iena «MeTaul — pacTBOP».
I"anpBanuveckuii anemMeHT Januansa — SIkoowu.

DIIEKTPOABUKYILAsA CHUJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3mepenne HIEKTPOJIHBIX TMOTEHIMAIOB. P CTaHZApTHBIX 3JIEKTPOJIHBIX MOTEHIIHAJIOB.
CBoiicTBa METAJIOB B COOTBETCTBUU C UX MOJ0KEHUEM B Py HAIPSHKCHUIA.

VYpasuenue HepHcra.

DJIEKTPOIN3 PACIUIaBOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TPOLIECCHI.

O0benuHenHbll 3akoH Papazest. Beixoa no Toky.

Kopposus metannos. Knaccudukaius KOppo3nNOHHBIX MTPOLECCOB.

XuMuyeckasi Koppo3usl.

DNIEKTPOXUMUYECKass KOppO3usi. AHOAHOE OKHMCIEHHE METajula M KaTOJAHOE BOCCTAHOBJICHUE
OKHCJIUTENS.

[Tpumepsl KOPPO3UU B KUCIION cpelie M aTMOCHEPHON KOPPO3UH.

CKopocTh KOppO3UH.

3amuTa METaIoB OT KOPPO3HH.

3aluTHBIC TOKPBITUS.

DNEKTPOXUMHUYECKHE CIIOCOOBI 3aIIUThl OT KOPPO3UU METAILIOB.

XUMHUYECKUE UCTOYHUKHU TOKA. ['albBAHUYECKUH JIEMEHT.

XHUMHYECKUE UCTOUHUKHU TOKA. AKKYMYJISITOPBI.

XUMHYECKUE UCTOUYHUKH TOKA. TOIIMBHBIC 2JIEMEHTHI.



IMPMJIOXEHUE 2

7. OueHOYHBIE CPEICTBA /JIsl IPOBeIEHUsI MPOMEKYTOUHOI aTTecTAlNU

[IpomexxyTouHasi aTTecTamus WMEET [EeJIbI0 OINPENCUTh CTENEHb JIOCTHKCHUS
3aIIaHUPOBAHHBIX PE3YJIBTATOB OOYUCHHUS MO KaXKI0W TUCIUTUTHHE (MOYJII0) 32 ONpeAeTICHHBIN
MepuoJ1 00y4YeHUsI.

a) [lnanupyemble pe3yabTaThl 00yYeHHs] U OLlCHOYHbIE CPeICTBA JIsl NPOBeIeHUS
NPOMEKYTOYHOM aTTecTALMHU:
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OIIK-1 : Cnocoben NPpUMCHATb CCTCCTBCHHOHAYYHBIC U 9DKOHOMHWYCCKUC 3HAHUWSA IIPpHU PCIICHHUHA HpO(I)CCCI/IOHaJ'IBHBIX 3aJa4 B obnactu TOBApPOBCIACHMUA,

OIlK-1.1

Hcronb3yeT OCHOBHBIC TIOJIOXKECHHUS
U METOJIbI SKOHOMHUECKUX HAYK;
OCHOBHBIC ITOHSTHS U METOIbI
€CTCCTBCHHOHAYYHBIX JIUCIUTUINH B
00BbeEME, HEOOXOTUMOM JIJISI
PO ECCUOHAIBHON JEATEIHHOCTH;
HAyYHBIC OCHOBBI (PM3NICCKUX,
XUMUYECKHX, (PU3UKO

Hepeuenb meopemudecKux 6onpocoe:

1. OCHOBBI XMMHYECKONH TEPMOAMHAMUKHU: CHUCTEMA, TEPMOIAUMHAMMUYECKHUE I1apaMeTphl
CHCTEMbl, PYHKLIUU COCTOSTHUS cucTeMbl. [1epBblil 3aKOH TEpMOJIUHAMUKH.

2. DHepreTuka XMMHYECKUX IPOIIECCOB.

3. OHranbnus. 3akoH ['ecca u cieacTBUSA U3 HETO.

4. Outponus. YpaBHeHnue bonbliMana. BTopoii u TpeTuii 3aKOHbI TEPMOJIMHAMHUKH.

0. Oneprust ['m06ca. HanpapiieHUs: XUMHUECKUX MPOLIECCOB.

6. Xumunyeckas KuHeTHka. CKopocTh XUMHUUYECKOM peakiuu. CpeaHsisi U ICTUHHAsA CKOPOCTH
peakunu. Kunernueckas Kpusas.

/. CKopocThb peakii U METO/Ibl €€ PEryJIupOBaHUS.

8. Brnusinue TemnepaTypsl Ha ckopocTh peakiuu. [Ipasuno Bant-I'odda.

0. DHeprus akTUBalMU. AKTUBUPOBAHHBII KOMILIEKC. Y paBHEHUE AppeHunyca.

10.  Karanu3aropsl U KaTaTUTUYECKHE CUCTEMBL. | OMOT€HHBIN KaTallu3.

11. KaranmsaTopsl 1 KaTanIuTHYECKUE CUCTEMBI. [ €TepOreHHbIN KaTanus.

12. Xumuueckoe paBHoBecre. KoHCTaHTa XMMHUYECKOTO paBHOBECHS.

13. Cwmenienne xumudeckoro paHosecus. [Ipunnun Jle [llarense.

14.  PactBopbsl. CIOCOOBI BBIpRXKEHUSI KOHLIEHTPAIIMHA PACTBOPOB.

15. PactBopbl 3nexTponuToB. CTeNeHb M KOHCTAHTA 3JIEKTPOIMTUYECKOM TUCCOLMAIUU.
3akoH pa3dasneHnus OcTBanbaa.

16. Jucconmarus KMUCIOT, OCHOBAHUM, COJIeiH. AM(OTEPHBIE JIEKTPOTHUTHI.

17.  PactBopumocTs. IIpousBenenne pacTBOPUMOCTH. Y cI0BHE 00pa30BaHUs M PACTBOPEHHUS
0CaJIKOB.

18.  Muccoumarus Boasl. loHHOE npousBeneHue Bojasl. pH.

19. IMuaponus coneii. CTeneHb M KOHCTaHTA THAPOIIU3A.

20.  Jlucnepcuble cuctemsl. Knaccudukanus. JInodunbubie n 1modoOHbIE KOTIOUIBL.

21. CrtpoeHne KOJJIOUIHBIX YaCTHII.

22.  Koarynsiuus KOJJIOWIHBIX PACTBOPOB.
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23. OXUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC CBOMCTBaA KJ'IaCCI/I(bI/IKaHI/IH

OKHCJINTCIBbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ.

BEILIECTB.

24. DIIEKTPOXUMHUYECKUE CUCTEMBI. 3aKOHbI Dapajiesi. DIEeKTPOIHbINA MOTECHIIUAI.

25. lanpBannyeckuii 3aemeHT Jlanuans SIkoou.

26. DIEKTPOXUMHUYECKHUE CUCTEMBI: JIEKTPOJIM3 paciuiaBoB. [I[puMeHeHne 2eKTpon3a.

27. OnekTponu3. AHOJHBIA W KAaTOAHBIM TMPOLECCHl TPH  DIIEKTPOJIU3E PACTBOPOB.

[IpMeHeHue IeKTPoIn3a.
Kopposus. Buasl koppo3uu. CriocoObl 3alUThl METAIIOB OT KOPPO3HUHU.

OIlK-1.2

[TpuMeHsIeT SJKOHOMHUYECKUE 3HAHUS]
Ul aHAJTM3a COIMAIbHO 3HAYHMMBIX
MpoOJeM | MPOIECCOB, PEIICHHUS]
COLIMATIBHBIX U NPOQECCHOHATbHBIX|
3a1ad;

METOAbI

€CTECTBEHHOHAYYHBIE
JUIST
TOBApOBEAHBIX 3a1a4; (pusnyeckue,

pelIeHus|

XHUMHNUYCCKHC, q)HSHKO-XHMH‘{eCKI/IC uj

Ouonornueckue METO/IBI KaK|
WHCTPYMEHT  MPOQecCHOHANTBHOMH
e TeNbHOCTH

Ilpumepnsvle npakmuyeckue 3a0anu::

1. HamucaTh 3JI€KTPOHHBIC YPaBHEHHUS 3JICKTPOJIHBIX IMPOIECCOB, YPaBHEHHE CyMMAapHOM
TOKOOOpa3yrlei peakiuu, BEraucinTh JJIC raibBaHu4ecKoro JIeMEHTa, eClIi KOHIICHTPALUY|
3+ 2+
oHoB MeTaiioB paBHbL: [Al°]=0,001 momas/i1, [CO™ [=0,1 Mob/m.
2. Hamucate MOHHBIE M MOJICKYJISIpDHBIC YpaBHEHUWs peakuui ruaposmsa codeit: KzPOy;
Na,SQOy; ZnCl,.

3. 3aKOHYUTH YPaBHEHUSI peaKkluii, HAUCAaB UX B MOJIEKYJISIPHOM U HOHHOM (popmax:

A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.
4. B 2 n pactBopa ruapokcuaa kanbius coaepxxutcs 478,8 r Ca(OH),. ITnoTHoCcTh pacTBOpa

1,14 r/min. Paccuutaiite: o(Ca(OH),); Cym; Coxs Cmy N(Ca(OH),) u N (H20); T.
5. CocTaBbTe ypaBHEHMSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA:

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

6. Hamucatrb 31neKTpOHHBIE YpaBHEHHUS SJEKTPOJHBIX MPOLECCOB, YPAaBHEHHE CYMMAapHOMN
TOKOOOpa3yroIIe peakinu, BEIaucaIuTh JJ[C raipBaHUYECKOTO JIEMEHTA, €CJIM KOHIICHTPAIUN
2+ +
MOHOB MeTaioB paBHbl: [MN“"]=0,01 mMomns/m, [Au**1=0,1 moub/m1.

7. 3aKOHUUTH YpaBHEHHsI pEaKIMii, HAKMCAB UX B MOJIEKYJIIPHON M HOHHOM hopmax:
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NH4OH + HNO3; —, Zn(OH),; + NaOH—, AIPO4 + Na,SO4 —.

8. Hanmcath ypaBHEHHUsI peakiuii THIPOJM3a B MOJICKYIIpHOM 1 HOHHOM Buje: Aly(SOa)s,
KC|, Na,SOs.

9. Hanmcarh 3JCKTPOHHBIC ypaBHEHHUS JJIEKTPOJIHBIX IPOIECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3ymolie peakiuu, BIYuciIuTh JJ]C rajipBaHUYECKOro JIEMEHTa, €CIM KOHIICHTPALNH
2+
IIOHOB MeTa/IoB paBHEL: [ZN°"]=0,01 momns/n, [Cu*]=1,0 Mons/1.

10. Cynbdat amomunus maccoit 36,4 T pactsopusiu B 100 r Bogsl. [I10THOCTH OTy4E€HHOTO
pactBopa 1,32 r/mi. PaccunTaiite: w(Al2(SO4)3); Cum; Cox; Cm; N(AIL(SO4)3) u N (H20); T.
11. Hanucath 5J€KTPOHHBIE YPaBHEHUS SJCKTPOAHBIX MPOIECCOB, YpaBHEHHUE CYMMapHOU
TOKOOOpa3yrolie peakiuuu, BIaucauTh JJ]C raipBaHMUECKOro 3J1€MEHTa, €CIU KOHIIEHTPAIUH|
241 +
MOHOB MeTajuioB paBHbL: [Mn“"]=0,01 mons/n, [Ag ]=1,0 MoaB/71.
12. 3akOoHYHTH ypaBHEHUS PEaKI[Mii, HATMCAB UX B MOJIEKYJISIPHOM M HOHHOM BHUJIE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CI + KOH —.

13. Onpenenure TEPMOANHAMUYECKYIO BO3MOKHOCTB IpoTekaHus peakuun CaO ) + 2 Ceo) =
= CaC; (¢ + CO(), AH; = 460 x/I>x npu craHmapTHBIX ycloBusaX. Paccuuraiite TemmnepaTypy
Havana peaknuu, ecau S(Ca0)=38 Ix/monb K; S(C)=6 x/Monb-K; S(CaCy)= 70 JIx/Monb-K;
S(CO)=197 dx/mons-K.

14. CocTaBbTe ypaBHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINI:

KMnO4 + NaNO, + H,SO4 —, CI‘z(SO4)3 + Br, + NaOH —.

15. Onpenenure TepMOIUHAMHIECKYIO BO3MOKHOCTB MpoTekanus peakuu 2 Cl, ) + 2 HoOyy
=4 HCly + Os (v, AH; = 115,6 x/Ix npu cTaHgapTHHIX ycnoBusx. Paccumraiite Temmnepatypy|
Havana peakiun, ecaun  S(Clp)=223  Ix/mons K; S(H,0)=189 [Ix/mons'K; S(HCI)=
187 Ix/moins-K; S(02)=205 Jx/moms K.

16. Hamucath ypaBHEHHs peakiuii Tuaposin3a B MojekyiuspHoM u MoHHOM Bujue: CrCls,

N&NOg, K2C03.
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17. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUNA:

K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omoreHHas peakuus MIpoTekaeT 1o ypaBHeHuto Hr ) + l» n = 2 Hl). Havanbhas
KOHIICHTpanus Bogopoaa 2,1 Monw/n, noxa 1,5 Monw/1. Bo CkoIBKO pa3 M3MEHHUTCS CKOPOCTH
peakiu, koraa npopearupyet 30% Bogopona?

19. B 640 mu Bonbl pactBopmin 160 r xnopuna sxenesa (III). IlnoTHOCTH mOITy4YeHHOTO
pactBopa 1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpenenure TepMOJUHAMHYECKYIO BO3MOXKHOCTh IPOTEKaHUs peakuuu CS; () +3 Oyp)=
=CO; () + 2 SO (1), AH; = -1075 x/Ix npu cTanaapTHBIX ycnoBusax. PaccuuTaiite Temmeparypy|
Hauana peaknud, ecad  S(CSy)=151 Jx/mons K; S(0,)=205 Ix/monsK; S(COy)= 213
JTx/Mome K S(SO2)=248 JTxx/momb K.

21. Peakuusa uzetr mo ypaBHeHuto: 2 Hy ) + Sy () = 2 HyS(). HauanpHas koHueHTpanus
BO/I0po1a 2 MOJIB/I1, cepbl 1,5 Moib/11. OnpenenuTe Bo CKOIBKO pa3 U3MEHUTCSI CKOPOCTh PEAKIINN
K MOMEHTY, Korja npopearupyet 0,7 Mois/1 Bogopoaa?

22. Omnpenenute TEPMOIUHAMUYECKYIO BO3ZMOKHOCTD IIPOTEKAaHUs peakiuu 2 ZNnS o + 3 Oy
=2 2Zn0 ) + 2 SO (1), AH, = -890 kI mpu cTaHIApTHBIX ycloBUsAX. Paccunraiite TemMneparypy
Havama peakiuu, eciu S(ZnS)=58 Jhx/mons K; S(02)=205 x/monsK; S(ZnO)= 44
J1x/Moms K S(SO2)=248 JTx/momnb K.

23. HauanpHble KOHIIEHTPALUU UCXOAHBIX BellecTB B peakiuu: 2 SO, iy + Oy () = 2 SO3 ()
Oobun paBHbl 1,8 Monb/m SOz u 2,4 Monb/m Oz. Bo CKONBKO pa3 W3MEHHUTCSI CKOPOCTh PEAKINH K
MOMEHTY, Korja npopearupyet 0,8 monb/m SO,?

24. B pactBope opTodocdopHoii kucaotel Maccoit 1200 r u mutotHocThiO 1,153 1/mn

conepxkutcs 312 r H3PO,. Paccuuraiite: @(H3PO4s); Cyv; Cox; Cry N(H3PO4) 1 N (H20); T.
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OIIK-1.3

Bribupaer

COIMAIbHO-3KOHOMUYECKHE METO/Ib]
[UIsl aHallM3a TEeHJICHIUI pa3BUTHS]
COBPEMEHHOT0 O0OIIEeCTBa; METO/Ib]

OIICHKU KavyecTBa TOBapOB;
(DU3UIECKUMU, XUMHYECKHUMH,
(U3UKO-XUMHUYECKUMU

0100 HYCCKUMU METOJaMHU
AHaJIN3a; METOIaMH|
UACHTH(DHUKAIIM W BBISBICHUS]

(banbcuduKauu TOBapOB

Ilpumepnvie npakmuuecKkue 3a0anusa U3 nPOPeccuonaIbHoU 0daacmu:

1. g peakumu CHy () + CO2 ) =2 CO () + 2 Hj () omrpesienuTe BO3MOXKHOE HAIIPABICHUE
CaMOIIPOM3BOJIBHOIO TEYECHUS PEaKLMM IIPU CTAaHIAPTHBIX YCIOBHAX M IIpU Temmeparype T
=927°C, eciut TemoBoii 5pPEKT peaKuH 10 3a1AHHON TEMIIePATyphl He H3MCHUTCS. YKaKUTE: a)
BBIJICIISICTCS. MJT TIOTJIOMIACTCSL DHEPTUS B XOJIE Peakiuu; 0) MPUYMHY HaAJIGHHOTO W3MEHCHHS
bHTponuuU. PaccunTaiite Temreparypy Havaia peakiiyu.

2. BrIpazuTe depe3 KOHIEGHTPAIMM PEareHTOB KOHCTAHTHI PABHOBECHUS CIICTYIOIIUX
peakuuil Npry + 3 Hyp = 2 NHip), AH = -92,2 xJIx. Ykaxkure HampaBleHUE CMELICHUS
XMMHAYECKOTO PABHOBECHS ITHUX PEaKIMid: a) MPU MOHWKCHUU TEMIIEPaTyphl, €CIIU JIaBICHHE
[MOCTOSIHHO; 0) IPH MOBBIIICHUH JIABJICHUS, €CITH TEMIIepaTypa MOCTOsSHHA.

3. CKOJBKO MUJUTUIUTPOB 96%-HOTO pacTBOpa CEPHOUM KUCIOTHI € MIIOTHOCTHIO 1,84 1/M11
motpeOyetcs uist mpurorosienus 2 i1 0,25M pactBopa?

4. Kakue u3 creayrommx coneit moaseprarorcs ruaponusy: NapSiOs;. Cu(NO3),. KBr?
CocTaBbTe MOHHBIE U MOJIEKYJISIPDHBIE YPAaBHEHUS TMAPOJIM3Aa COOTBETCTBYIOIUX coieil. Kakoe
3HadeHue pH (< unu> 7) UMEoT pacTBOPBI 3TUX COJEi?

5. 3omb rugpokcuna Maraus noiydeH nyrem cMermBanus 0,02 i 0,01H. pactBopa MCl;
1 0,028 11 0,005 1. pactBopa NaOH. Onpenenute 3aps/] 4acTHIL TOJIYYEHHOTO 30JI U HAMIIUTE
(bopMyiTy €ro MULEIIBL.

6. PaccuuTaiiTe JIeKTpOABIKYIIYIO CUITY U OIIPEICIUTE HAPABICHHE CAMOTIPOU3BOIBHOTO
[IPOTEKAHUS npu CTaH/IapPTHBIX HCTIONB3YS 3HAYECHHUSA
OKHCJINTENHHO-BOCCTAHOBUTENBHEIX IToTeHmanos Hl + H3PO, — J, + H3PO3; + H,0.

pcaknuu YCJ10BUSX,

7. HpI/IBCI[I/ITe CXCMbI JJICKTPOAHBIX ITPOHCCCOB U MOJICKYJISAPHBIC YPaBHCHUS peaKI_II/Iﬁ,
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[IPOTEKAIOIINX IPH JICKTPOXUMHUUECKON Koppo3un ranbBaHonapsl  Co/Ni: a) B kucioii cpene; 0)
BO BJI&XKHOM Bo3nyxe. Onpenenute yOblUIb Macchl aHOJA MPU KOPPO3UH B KHUCIIOHN cpene 3a 20
MUH, €CJTH CKOPOCTh Koppo3uu coctapmia 0,01 r/4.

8. CocraBbTe IJIEKTPOHHO-UOHHBIC ypaBHEHUS AJICKTPOJHBIX MPOIECCOB (aHOJ HHEPTHHIN) U
MOJIEKYJISIPHOE ypaBHEHHUE PEaKIMH, MPOUCXonsduiel mnpu siaexTponuze pactBopa CoSOq
Bbruucinte (GpakTHUECKOe KOJMYECTBO METallla, MOJYYCHHOTO Ha KaToJe TPHU DIIEKTPOJIN3E
Co(NO3),, ecitut 37eKTpOIHA3 TPOBOAWIM B TedeHuu | 4. Beixoa merania mo Toky coctaBui 85%.
Y Ka)KuTe BO3MOYKHBIE TPUUMHBI YMEHbBIIIEHUS BBIX0/1a METAILIA M0 CPABHEHUIO C PACUETHBIM.




6) HOpﬂ)IOK MMpoBEACHUA l'lpOMC)KyTO‘lHOfI aTTeCTalluM, IIOKa3aTe¢/JIn U KPUTEPUH
OICHUBAHUA:

[TpomexxyTouHas aTTectanus Mo AucuuIUinHe «HeopraHndeckass XUMHS) MPOBOIUTCS B
dbopme 3ayera.

[ToaroroBka K 3a4eTy 3aKI0YacTCS B U3YYCHHUH U THIATEIBHOU MPOpaboTKe 00ydaronumcs
yueOHOro Marepualia JUCIHUILIUHBI C y4EeTOM YYEeOHUKOB, YYEOHBIX MOCOOHH, JEKIIMOHHBIX U
MIPaKTUYECKUX 3aHATUH, CTPYNIIMPOBAHHOM B BHJI€ KOHTPOJIbHBIX BOIIPOCOB.

IToxa3zatenun u KPUTECPHUHA OLICHUBAHUA 3a4Y€Ta:

«3a4TEHO» - O0yJaloUIUiiCsl JEMOHCTPUPYET MOPOTOBBIA YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETCHIIMI: B XOJE€ KOHTPOJIbHBIX MEPONPHUATHA JOMYCKAIOTCS OIIMOKH, MPOSBISETCS
OTCYTCTBHE OTJCIBHBIX 3HAHUI, YMCHHIA, HABBIKOB, 00YJAIOIINICS UCTIBITHIBACT 3HAYUTCIHHBIC
3aTpyAHEHUS TP ONIEPUPOBAHUH 3HAHUSIMU 1 YMEHHUSMHU MPU UX TIEPEHOCE HA HOBBIC CUTYAIUU;

«HE 3aU4TEHO» - 00yUaIOIINIICS HE MOKET MMOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHHUS U
00BsICHEHUST MHPOPMAITUH, HE MOXKET MOKa3aTh HHTEIUICKTYAIbHBIC HABBIKH PEIICHUS IMPOCTHIX
3ajad.



