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1 Ilesiu ocBOEHMSI AMCUMILTAHBI (MOIYJIsA)

[{enssMu OCBOEHUS TUCITUTTUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUYECKHX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYICHUU
CHeNUaIbHbIX JUCIUIUIMH U JaTbHEHIIICH MTPaKTUYECKON NeITeIbHOCTH.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmbl

Juctumuimaa XuMmus BXOIUT B 0a30BYH 4acTh y4eOHOro IUTaHa o0Opa3oBaTeNbHOM
MIPOrPaMMB.

Jis  w3ydeHus — AWCHMIUIMHBI ~ HEOOXOAWUMBI  3HaHUS  (YMCHHsS,  BIAJICHUSA),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTrpaMMBbI CpeHel 00111e00pa3oBaTEIHLHOM ITKOJIBI

3HaHus (YMEHUS, BIAJICHUS), MTOTYYCHHBIE TIPH M3yYECHUU JAHHOW IUCIMILTUHBI OyIyT
HEOOXOIUMBI ISl U3YYCHHUS TUCIUILTNH/TIPAKTHK:

be3zomnacHOCTh )XKHU3HENEATETHLHOCTU

DKOJIOTHS

3 Komnerenuuun odyyarouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOECHHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYeMbIe pe3yJibTaThl 00y4YeHus1

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

CtpyKTypHBII [1nanupyemsble pe3yabTaThl 00y4eHHUs
3JIEMEHT
KOMIIETCHIINH

OIIK-4 TOTOBHOCTBIO COYCTATh TCOPHUIO U TPAKTUKY IJIA PCIICHUS NHKCHCPHBIX 3a1a4

3HaTh - OCHOBHbIE XUMUYECKUE ITOHATHS, IIOJIOKEHNS U 3aKOHBL;

- COBPEMCHHBIC HANIPABJICHUS PA3BUTHS HAYYHBIX TCOPHIL;

- METO/Ibl TEOPETHUECKOTO U IKCIIEPUMEHTAIILHOTO UCCIICIOBAHHS B
00/1aCTH XUMHH

YMmeTh - peuiaTh paCYCTHBIC 3aJa9U IIPUMCHUTCIIBHO K MaTCpUATy IIPOTrPaMMBI;
- IPOrHO3UPOBATH BO3MOKXHOCTL IPOTEKAaHUA CaMOIIPOU3BOJIbHBIX
MponecCoOB B pa3JIMUHBIX XUMHUYCCKUX CUCTEMAX;

- COUCTAaTh TCOPUIO U MPAKTUKY IJId PCIHICHUA MHXKCHCPHBIX 3a/1a4

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

- IPAKTUYCCKUMHU HABBIKAMH TCOPETUYCCKOTO U OKCIICPUMCEHTAJIIBHOT'O
HCCICI0OBAaHUs B 00J1aCTH XUMUAH




4. CTpyKTYypa, 00bEM U coep KaHue TUCUMTLTHHBI (MOIYJIs1)
OO6mmast Tpy10€MKOCTh JUCIIUTUTMHBI COCTABIIAET 4 3a4eTHBIX enHUI 144 akaj. 4acoB, B TOM YHCIIE:

— KoHTakTHas pabota — 10,9 akan. yacos:

— ay/IuTOpHas — 8 aKkaJl. 4acoB;

— BHeayIuTOpHas — 2,9 akaj. 4acoB

— camocTosiTeabHas padota — 124,4 aka. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yaca

d)opMa aTTCCTallluH - OK3aMCH

AynutopHas s s
KOHTaKTHast paboTa E z dopma TeKyIero
=
B aKaJl. Jacax o] Bun KOHTPOJIS
Paznen/ Tema 2, (B axaz. acax) E 2 . p Kon
> & © | camocTosTenbHON |  ycIIeBaeMOCTHU U
JTUCLUTUTAHBI A £ © ., | xommereHIUHU
Q & paboTHI MIPOMEKYTOYHOM
na6. | mpakr. | £ 8
Tex. ‘ 128 aTTecTaluu
3aH. 3aH. | O &
1.
CaMOCTOSITENEHOE
u3ydeHue yueOHon
U Hay4HOH 3amura
11 XuMugeckast i .
20 JIUTEPATYPBI; KOHTPOJIbHOH OIIK-4
TEepPMOANHAMHKA
- perieHne paboTHL.
KOHTPOJIbHOM
paboTHI.
CaMOCTOSITENEHOE
u3yueHue y4eOHOH
g U Ha yH0171 Samura
1.2 Xumuueckast KHHETHKa 20 v KOHTPOJIbHOM OIIK-4
JIUTEPaTypBhl;
paboThI
- perieHne
KOHTPOJIbHOM
paboTHI.
- oopmIeHHE
1 OT4YeTa Mo
71a00paTOPHBIM
paborawm; 3amura
- caMocTosTeNbHOe |  abopaTopHOH
1.3 PactBOpHI 2 2/21 24,4 |uzydyeHue y4eOHOM | paOOTHI. 3amuTa OIIK-4
U Hay4yHOH KOHTPOJIbHOU
JIATEPaTyphI; paboTHI.
- perieHue
KOHTPOJIBHON
paboTHI.
- CaMOCTOSITENIbHOE
u3yueHue y4eOHOH
Y HAY9HOH 3amura
1.4 TuctiepcHbIE CUCTEMBI 20 JIUTEPATypBI; KOHTPOJIbHOM OIIK-4
- pelenue paboThL.
KOHTPOJIBHOMN
paboThL.




- CAMOCTOSTEIbHOE
U3yucHHe y4eOHOMH

15 OKHUCIUTENHHO- W HaYIHOG 3amura
BOCCTAaHOBUTEJIbHBIC 20 v KOHTPOJIBHOM OIIK-4
JIUTEPaTypHl;
IPOLECCHI paboThL.
- pelieHue
KOHTPOJIBHOMH
paboThL.
- oopmieHHE
oTdeTa o
nabopaTopHBIM ET—
paboTam; .
1.6 DJIeKTPOXUMHUYECKHE - CaMOCTOSITEIIHOE 1abopatopHoii
) 2/21 20 .| pabotsl 3amuTta OIIK-4
CHCTEMBI u3ydeHue yueOHon .
. KOHTPOJIBHON
W HAy4IHOH
paboTHL.
JIUTEPaTyphI;
- perieHne
KOHTPOJIBHOMN
paboTHI.
HWroro no pazneny 4/41 1244
Hroro 3a cemectp 4/41 1244 9K3aMEH
Hroro no aucnumninuae 4/41 1244 DK3aMeH OIIK-4




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce mnpenogaBaHMA AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaaULMOHHAS
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHAS 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHON (opMe, Iie UMEET MECTO TOCIIEI0BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuii-Oece1bl WK Juanora ¢ ayIuTOpHeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECCKUI
MaTepHual 3apaHee BbIIAeTCsS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO M3y4YeHMsl, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIEKIMU MOT'YT UCHOJIB30BATHCS 3JIEMEHTHI IIPOOJIEMHOIO M3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIOJIb30BAHUEM JEMOHCTPALIMOHHOTO XHMHMYECKOIO SKCIIEPUMEHTa, KOTOPBIH IO3BOJISET
HanboJiee MOJIHO Peaan30BaTh METOJ MPOOJIEMHOTO OOY4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
MIOMOILBIO IEMOHCTPALMH SBIEHUH, peaKLUil WK IPOLECCOB.

Jlist peanuzanuu WHGHOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIIbHON TEXHOJIOTHU
IIPOBOJIATCS JIEKLIMM-BU3YATIU3AI[H, B X0Jle¢ KOTOPBIX H3JI0KEHHE TEOPETUYECKOro MaTepualia
COIIPOBOXAAETCS PE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIusieTcss B XoJie J1a0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa MPOBOAMTCS C peajJbHBIMH XMMHYECKHMMH BemiecTBamu. Ha maGopaTopHbBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
MIPOBEICHUH JTA0OPATOPHBIX 3aHSATHI MCHOJB3YETCS METOA KOHTEKCTHOTO OOydYeHHsI, KOTOPBII
MIO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBA3eH MeXy KOHKPETHBIM 3HAHUEM U €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BAaTh TEXHOJOTHIO KOJUIEKTUBHOIO
B3aUMOOOyYeHus (MapHyr paboTy) Tpex BHUJOB: CTaTWYeCKas Mapa, JUHaAMHU4ecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (GOopMyJIupyrOT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTenbHas pabota oOyyaromMXcsi BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIE
(GbopMbl yueOHOW AEATEIbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue 0pOpMIICHUS
71a00paTOpHBIX pabOT, MOArOTOBKA K NMPAKTHUKYMY, U3yYe€HHE OCHOBHOTO U JIOTOJHUTEIBLHOTO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEHHE U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBOoM arrectaruu.CaMocTosITeNIbHasE padoTa o0yJaronuxcsl TOJDKHA OBITh HalpaBiieHa Ha
3aKpeIUIeHUs] TEOPETUUECKOr0 MaTepraa, U3JI0KEHHOTO IpenojaBaTeieM, Ha IpopaboTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4yeHHE, Ha IOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJTOTOBKY K PYOEXKHOMY U 3aKJIIOUUTEIBHOMY KOHTPOJIIO.
ITpu npoBeaeHNN pyOEKHOTO U 3aKIIIOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIUMHU
nepesl MpenoJjiaBaTesieM, SBISIFOTCS: BBISBICHHE CTENEHM IPAaBWJIBHOCTH, O0bEeMa, TIIyOHHBI
3HAHWUW, YMEHUH, HaBbIKOB, ITOJIYYEHHBIX IIPU U3YUYEHUU Kypca HApSAAy C BBIABICHUEM CTEIEHU
CaMOCTOSITENTbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUI U HaBBIKOB.

CoBpeMEHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJIIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
dbopmamu koHTposisg. OOydaromuMcsl IpeUIaraloTcsl TECThl U 3a7aud B JIEKTPOHHOM BHJE, C
aBTOMAaTH3MPOBAHHOM CHUCTEMON NpoBepkU. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Ccroco® KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsi MPOMTH TeCT, MpoaHaIM3HpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YuedHO-MeTOoAUYECKOE 00ecneueHe CAMOCTOSTeILHO PadoThl 00yYaomMXcst
[Ipencraieno B npuiioxkeHuu 1.



7 OueHoYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOI aTTeCcTallUuM
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHre THCITUILTUHBI (MOTYJIs1)

a) OcHoBHas JquTEpaTypa:

1. OcuoBbl xumuu: yueonuk / B.I'. Banos, O.H. I'ea. - M.: KYPC: HUL] 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 : yge6noe 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). - MakpooObeKkT. - TeKCT : 37eKTpOHHBIH. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) JlomostHMTEIbHAS JINTEPATYpA:

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

2. Mensnuk, H. JI. [lucnepcusie cucremsr : nmpaktukym / H. JI. Mensuuk, O. P. Mymuna, O. A.
MumypuHa ; Marauroropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I WM. 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 obOpamenus: 22.10.2019). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konsga, JI. I'. OkucinTenbHO-BOCCTAaHOBUTENIBbHBIE peakuuu. OCHOBBI 3JEKTPOXUMHUH '
yuebnoe mocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : u.,
TabII. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’?name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara ob6pamenus: 14.10.2019). - MakpooObekT. - TeKCT : DIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS '
npaktukyM / O. A. Mumypuna, D. P. Mymiuna, O. B. EpriioBa ; MarHUTOrOPCKH#E TOC. TEXHUYESCKHIMA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. Y. Hocoa, 2019. - 1 CD-ROM. - 3arx. ¢
THTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOGpamienus: 22.10.2019). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIHA. -
Ceenenus noctynHsl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmias xumusa: yueb. UIsi TEXHHYECKMX Hampas. W cmen. By3oB /H.B.
Koposun —9-e u3a., nepepad.- M.: Beicr. mik., 2007.- 557 c.: nin. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIMN.

6. Kpartkwmii cnpaBoyHHMK (usnko-xumuueckux BenmmunH / coct.. H. M. Bapon, A. M.
[Tonomapera, A. A. Pasaens, 3. H. Tumodeena; mox pea. A. A. Pasuens, A. M. [TonomapeBoid. - 10-¢
u3f., ucnp. u gon. - CII6. : UBan ®enopos, 2003. - 238 c. : min. - ISBN 5-8194-0071-2. - Tekcr:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BbICIINX YU€OHBIX 3aBeIeHUN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:



Hay4JHO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IPOLIECCOB: METOJANYECKUE YKA3aHUS K
71a00paTOpHBIM paboTaM MO AUCUHUILIMHE «XUMHA» Ul O00y4arolUMXcs BCeX HaIlpaBICHUH
NOJArOTOBKM W  CHeUWajbHOCTEH JnHEeBHOW (opmbl  oOyuenus [/ O.A. Muniypuna;
Maruautoropckuii roc. rTexunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — Tekct : HemocpeACTBEHHBIH.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA: METOJWYECKUE YKa3aHHUSA IS
CaMOCTOSITENTbHONW PalbOoThl MO AMCHUUIUIMHE «XUMHs» Ui 00ydYarOMIMXCsl BCEX HaIpaBICHUI
MOJTOTOBKK U crierpanbHocTeii Bcex (popm obyuenus / JL.I'. Koasma; MarHutoropckuii roc.
texanyeckuid yH-T uM. ['. Y. HocoBa. — Maruutoropck : MI'TY um. I'. Y. Hocoga, 2020. —18 c. —
Tekcr : HenocpeICTBEHHBIMN.

3. Komsma, JLI. CkopocTh XMMHUYECKHMX pEaKIHA M XHUMHUYECKOEC pPaBHOBECHE:
Mertoanyeckre ykazaHus K JaOOpaTOpHBIM paboTaM 10 JUCHUIUIMHE <« XUMHS» AJs
00y4aroIIMXCcs BCEX HANpaBJICHUI MOATOTOBKH M ClielHaibHOCTeH Beex (opm oOyuenus / JLT.
Konspga, E.B. Tapactok; Maruuroropckuii roc. texHuueckuit yH-T um. I'. WM. Hocopa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2020. —8 c. — Tekct : HemocpeaAcTBEHHBIH.

4. PognonoBa, H.M. Xumnuueckass KuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOJINYECKUE
YKa3aHUs JUIsE CAMOCTOSATENBHOM pabOoThl M0 TUCHMIUIMHE «XUMUS» s 00Y4aromumxcs BCex
HAaIpaBJICHUH TOATOTOBKH M clienuainbHocTel Beex (opm oOyuenus / H. Poauonosa, A.Il.
ITonomapeB; Maruuroropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. HocoBa, 2020. — 20 ¢. — TekcT : HemocpeACTBEHHBIH.

5. Uynpoga, JI.B. PactBopsl: MeTomudeckas pa3paboTka K Jab0OpaToOpHBIM paboTaM o
JUCLUIUIMHE «XUMMsD» AJ1s1 00y4aroluXxcs BCeX HaIpaBICHUH MOJArOTOBKU U CIELUAIbHOCTEN
Bcex opm ooyuenus / JI.B. Uynposa, T.M. Kynukosa; MarHUTOropckuii roc. TeXHUYECKUNA YH-T
um. I'. Y. HocoBa. — Maruutoropck : MI'TY um. I'. . Hocosa, 2020. — 41 c. — Teker :
HEIOCPEICTBEHHBIMN.

6. Uynposa, JI.B. PacTBopsl: MeToMuecKas pa3paboTka K CaMOCTOATENbHOM paboTe 1o
TUCHUIUIMHE «XUMHS» Uid  00ydYarolMXcs IO BCEM HalpaBiIeHUSIM MOJITOTOBKU U
crienuanbHoOCTAM Beex (opm oOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumypusa;
MarnuTtoropckuii roc. tTexundeckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY mm. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HemocpeACTBEHHBIH.

7. Konsima, JI.I'. KomiouaHbie pacTBOPBI: METOAMYECKHE YKa3aHUS K JabopaTOpHOM
paboTe Mo JUCHUIUIMHE «XUMHUS» U1 00Yy4arolUuXcs MO BCEM HANpPaBICHUSM MOATOTOBKU U
crieranbHOCTIM BeeX (opm oOyuenus / JI.T'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndeckui yH-T um. I'. M. HocoBa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2017. -9 c. —
Tekcr : HemocpeACTBEHHBIM.

8. Konsima, JL.I'. OkucauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM: METOJUUECKUE YKAa3aHUs
K JIa0OpaTOpHOM paboTe MO MUCHUIUINHE «XUMHUS» ISl OOYYarOIIMXCS BCEX HAIPaBICHHI
MOJATrOTOBKM W crenuaibHocTeil Bcex ¢(opm oOyuenus / JLI. Komsma, E.B. Tapaciok;
MarnuToropckuii roc. Texunaeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. N.
Hocoga, 2020. — 10 c. — Tekct : HemocpeaCTBEHHBIH.

9. Komsma, JI.I'. OkuCAUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIMH U AJIEKTPOXHUMUYECCKHE
MPOIIECChl: METOANYECKas pa3paboTKa K caMOCTOSTENbHON padoTe 1l 00ydyaromuXxcs 0 BCEM
HaMpaBJICHUSAM IOATOTOBKH M CrenuanbHocTsM Bcex ¢opm obyuenus / JL.I'. Konsma, E.B.
Tapacrok, O.P. Mymnuna; Marauroropckuili roc. texuudeckuit yH-T um. I'. M. HocoBa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2017. — 41 c. — TekcT : HemOCpeICTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXUMHYECKHE IMPOIECChl: METOJMUYECKHE YKazaHUs K
nabopaToOpHON paboTe MO MUCHUIUIMHE «XHMHSI» IS 00YJaIOMUXCsl IO BCEM HaIpPaBJICHUSIM
MOJrOTOBKH U CIICIMAIBHOCTSIM Beex Gopm oOyuenust / O.A. Mumypuna, H.M. Poauonosa;
Maruautoropckuii roc. tTexunueckuit yH-T um. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. U.



r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypcehl:

IIporpamMmmHoe o6ecnneuenne

HaumenoBanue .
o Ne moroBopa Cpox fAeiCcTBUS JIUIICH3UN

MS Windows 7
Professional(uis  |1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s |-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 |y, 135 1 17.09.2007 GeccpodHo
Professional
7Zip CBOOOIHO pacIpoCTpaHIEMOC 0OECCPOUHO
FAR Manager CBOOOIHO pacIpoCTpaHIeMOe OECCPOUHO

ITpodeccuonabHbIe 6a3bI AAHHBIX H HHPOPMAIMOHHBIE CIIPABOYHBIE CHCTEMbI
HasBanue Kypca Ccbuika

OnekTtpoHHas 0a3a MepuoaMuYecKUX u3aaHuii East
View Information Services, OO0 «MBUC»
HannonanpHas UH()OpPMAIMOHHO-aHATM THYECKAsT
cucreMa —  Poccuiickuii  ungekc  mayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PHI)
[TouckoBast cuctema Axanemus Google (Google
Scholar)

Nudopmanmonnas cuctema - EquHoe okHO 1ocTyma K URL: http://window.edu.ru/
HH()OPMAIIMOHHEIM PeECypcam ' ) T

https://dlib.eastview.com/

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

denepanbHoe rocyIapCTBEHHOE OIOJKETHOE

yUpEeKICHIE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/
IPOMBIIIJICHHON COOCTBEHHOCTI

Pocenticras Tocynapersennas Oubmmorexa, https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

DnekTpoHHbIe pecypchl oubmuorexkn MI'TY um. I'.1. http://magtu.ru:8085/marcweb2/Default.asp
Hocosa ’ S '

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecnedeHne TUCHUTLTHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUUECKOE 0OecIieueHUe JUCIUIUINHBI BKITFOUAET:

VY4eOHble aynuTOpUM [ TPOBEACHUS 3aHATUN JIEKIHMOHHOro Tuma. OcHalleHue:
MynsTUMEINITHBIE CPEICTBA XPAHEHHUS, TIEpeAau U MPEeCTaBICHUs HHPOPMAIIHH.

VY4eOHble ayauTopuu Ui  TPOBEJIEHUS  J1a0OpaTOPHBIX  3aHATUH, TPYNIOBBIX U
WHJMBUIYAJIbHBIX KOHCYJIbTAI[MM, TEKYLIErO0 KOHTPOJIS U MPOMEKYTOUHOU aTTecTanuu. OcCHalleHue:
OO6opynoBanue IJisi BBITIOJIHEHHS JTA0OPATOPHBIX PabOT, XMMHYECKasi TIOCYy/a, peakTuBbI, HarmsaHubie
MaTepuabl: TAOIHIIBI, CXEMBbI, TTaKaThI.

[Tomemenust st caMmocTosTeNbHOM paboTel oOydaromuxcs. OcHarenue: [lepcoHanbHBIC
kommbeioTepsl ¢ maketom MS Office, Beixomom B MHTEpHET W ¢ IOCTYNIOM B DIEKTPOHHYIO
nH(pOPMaAITMOHHO-00PA30BATENHHYIO CPEly YHUBEPCHUTETA.

[Tomemienust Ans XpaHeHUsT U NPOPUIAKTHIECKOTO 00CTYKUBaHUS Y4eOHOTO 000pYIOBaHUS.
Ocnamenue: Crenmnaxu, cei@bl 1711 XpaHeHHs] y4eOHOro ooopyaoBanus. MIHCTpyMeHTHI U1 peMOHTa
nabopaTopHOT0o 000PYOBAHUS.



MNPUJIO)KEHHE 1

6. YueOHO-MeTOANYECKOE 00ecTieYeHHe CAMOCTOSITeIbHOM padoThl 00y4aromuxcs

CamocrosarenbHass paboTa o0OydaroUIMXCs MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MPOUCXOJUT KaK BO BpeMs JIaDOpaTOPHBIX 3aHATUN, TaK U HA IUIAHOBBIX KOHCYJbTAlUSX, M Ha
BHEAyIUTOPHYIO, IIPOUCXO/SAIIYIO0 BO BPEMS ITOATOTOBKH 00YYaIOIMMUCS OTYETOB 110 JJAOOPaTOPHBIM
3aHATHUSM U BBIIIOJIHEHUS IOMAITHUX 3aaHUi.

AymuTopHass caMOCTOsTENbHAs paboTa OOYyYalomUXCs MOpPEArnoiaraeT MpPOXOXKICHHE
TECTUPOBAHUSA MO KaXKJAOMY pa3Aeily JUCUUILIUHBL. TeCThl BKIIOUAIOT TEOPETUUECKNE U IIPAKTUUECKUE
3aJaHus, OTBETHl Ha KOTOpBIE TPEOYIOT TIyOOKOr0 IMOHMMAHHUS M3Y4YEHHOTOo MaTepuana. TecTbl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXXIAOMY BOIPOCY Mpeljiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH HJIM HECKOJbKO NpaBWIbHBIX. OOpaboTKa pe3yJabTaTOB OCYILECTBISCTCS IyTEM
COIIOCTABJICHHUS TMOJIYUEHHBIX PE3yJbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakchManbHOe
KOJIMYECTBO 0aJIOB B KaXk0i Teme Kypca — 10.

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

B tectax no teme «XuMu4eckass TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OLIEHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aii, a BOCBMOE, IEBITOE U IECITOE 3aJaHusI — B 2 Oaya.

Teer Ne 1

=

ITpu paccMOTpEHUU XUMHUECKON PeaklUu cucmema O3HAYaer:

a) MCXOJHBIE peareHThl

0) NPOAYKTHl XUMUYECKOW PEAKIUI

B) PEaKIMOHHBIN COCY]

T') HCXOJIHBIE PEareHThl U MPOAYKTHI peaKIIuu

2. Ilepsblil 3aK0H (MepBOE HAYaJI0) TEPMOIMHAMUKHN MAaTEMAaTHUYECKU 3alIUCHIBACTCS TaK:
a) PV =vuRT B) K= Aep (- EA/RT)
6) K=R/Na r) AU= Q-W

3. B sk30TepMuveckoil peaxium:
a) PHTAJIBINS PEaKIIMOHHOM cucTeMsl nossimiaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareicH (Q< 0)
B) SHTAJIBIIUS peaKMOHHON cucTeMbl ymMeHbInaercs (AH< 0)
T') AaBIICHHE PEAKIIMOHHOMN CHCTEMBI IMTOBBIIIACTCS

4. CraHgapTHbIE TEIUIOBbIE AP PEKTH NPUHATO 0003HAYATE!

a) AUct B) Q 101,3 213
6) AH598 F) AHcr

5. Kakue u3 nmpuBeIeHHBIX PEaKIH SBISIOTCS SHAOTEPMUUECKUMU?
a) 1/2 Np+ 3/2 H;= NH3 , AH = — 46 K][x/M0J1b
0)H,+4/20,=H,0, AH = -242 K]I»/Mo11b
B) 1/2 N2+ 1/2 O, =NO , AH =90 KI>x/moib
r) 1/2H;+1/2 1,=HI, AH = 26 K]I)/moib

6. Kakasg u3 HanmMcaHHBIX HMKE PEAaKIMH OTBEYaeT TEeIuloTe oOpa3oBaHMs okcuja azota ( || ) B
CTaHJAPTHBIX YCIOBUAX?

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

6) N+1/20,=NO r) NHz+5/20,=2NO+3H;0
7. Tlpu BoccranoBnenuu 16r okcuaa menu( || ) mo peakuuu :

CUuO () + C (rpagur) = CU () + CO (y, mornorunock 22 /I TEMIOTHI.

OuTanenus oopa3zoBaHus okcuaa Meau ( || ) paBHa:



a) 110 B)220,5

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

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

B otBeTe ykaxuTe 3HaueHus dHeprum [ mMOOCa mMpu CTaHIAPTHBIX YCIOBUSX, MIPH TEMIIEpAType
627°C u TemnepaTypy Hauyaja peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K

0) 74,5; -36; 704K r) 225; 78; 279K

9. Kak u3MeHsIeTCs SHTPONHSI IIPHU Pa3IOKEHUU KapOoHaTa KabIus?
a) YBEJIMYUBACTCS B) HE YMEHbIIIAeTCs

0) yMCHBIIIAETCS T') HE 3HAI0

10. JTannas peakius:

2KC103 (TB) —2KCl (TB)+302 (r) AH<O

MOJKET CaMOIIPOU3BOJILHO NMPOTEKATh

a) B MPSIMOM HaIpaBJIEeHUU B) HE MOXXET NMPOTEKATh

0) B 0OpaTHOM HaIlpaBJICHUN T') HE 3HAI0

XuMuueckass KHHETHKA

B Ttecrax mo Teme «XumHueckas KHUHETHKa»: MEPBOE, BTOPOE, TPEThe, YETBEPTOE U MSTOE
3amanus ouenunBaroTcsd B 0,5 Oama; mecTtoe, ceabMOe, BOCEMOE, IEBITOE U jJecsitoe — B 1 Oami, a
OJMHHAIIATOE — B 2,5 Oaiia.

Tecer Ne 1

1. Pazgen XuMuM, U3y4arolMi CKOPOCTU M MEXaHU3Mbl XMMUYECKHX peaKIUi, Ha3bIBaeTCs

a) XUMH4ecKasi TepMOJUHAMUKa

0) TEpPMOXUMHS

B) XUMHMYECKasi KHHETUKA

2. CKOpOCTh XUMHUECKOW peakluu — 37O ...

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

0) U3MEeHEeHHe KOJIMYECTBA BEIIECTBA PEareHTOB (WIM MPOIYKTOB) PEAKIMU B €AMHUILY BPEMEHH B
enuHUIEe 00BEeMa

B) KOJINYECTBO BEUIECTBA POLYKTOB PEAKLINN K MOMEHTY OKOHYAaHMsI peaKkLuu

3. B kakux enuHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKOW peakinuu?

a) MOIIb T ¢

0) Ge3pa3zmepHas BEIMYMHA

B) MOJIB” ¢

4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XMMHUECKUX pEeaKLIUn?

a) OT IPUPOJIBI pearupyroIMX BEeIIECTB

0) OT TemMnepaTypsl

B) OT 00beMa peakIIMOHHOTO cocy/a

5. CocrosiHue XMMHUYECKOTO0 PaBHOBECHS OOPATHMBIX IMPOLIECCOB KOJIWYECTBEHHO XapaKTepHU3yeTcs

a) PaBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) PHepruei akTUBU3AIUN
B) KOHCTAHTON PaBHOBECHS



6. Kak 3anmcheiBaeTcsi BRIpaKEHHE JJIs1 CKOPOCTH PEAKITHH

4 NO ot 6 H,O=4 NH3(1-) +5 Oz(r)

a) V=K[NO]'[H,0] 6) V=Kk[NH3][O;] B)V =k[NO]'[H,0]°

7. Kak 3anumiercs: BeIpakeHHe 11 KOHCTAHTHI paBHOBecHs peakiuu A +2 B = C +D?
a) Kp = [C][D]/ [A][B]*
6) Ky = [C][D]/ [A][B]
») Kr = [A][B] */ [C][D]

8. Kakoii oTpe3ok Ha quarpamme 1Mokas3bpiBaeT 3HaYCHHUE TEIIOBOro 3¢ deKra peakiun?
a)l E 1

VRN
/

XOJI peaKIuu

A

A

v

9. Yrto MOXXHO CKa3aTh O PEAKIINU, U300PKEHHOW Ha JUarpaMMe K Borpocy 87

a) 9K30TEePMHUYECKasl pPeaKiIus

0) SHIOTEepMHUYECKAS PEaAKITUs

B) pEaKIsl ONMCHIBACT COCTOSIHUE PAaBHOBECHUS

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

CMEIIAETCs BICBO.

a) Y IOHWYKCHUH TeMIIepaTypbl

0) IIpH MMOBBIMICHUH TEMITCPATYPHI

B) MPY MOBBIIICHUH JABICHHUS

11. Jina peakuun Cy + 2 H 5 () = CH 4 () Ip HEKOTOpOI TeMIepaType KOHCTaHTa PaBHOBECHs paBHA
0,8. PaBHOBeCHast KOHIIEHTpaIUsl BOJopo/ia paBHa 1,2 Moub/1. BeraucnuTe UCXOAHYIO KOHIIEHTPAIUIO
BOJIOpOJIA.

a) 1,2

0) 3.5

B) 5,0

PacTBOpbI

B Tecrax mo Teme «PacTBOpBI»: MepBOe 3aJaHHMe OICHMBaeTcs B | Oayur; BTOpOE, TPEThE,
4eTBEPTOE, MIATOE M IIECTOE 3aaHus - B 1,5 O6asia; ceapmMoe, BOCbMOE, IEBATOE U IECATOE — B
0,5 6ama.

Tect Nel

1. st ypaBuenus peaxiuu Cu SO; + KOH —... cokpaliieHHOE MOHHOE YpaBHEHHE 3alUIIETCs B BUJIE
1)  2K"+S04 = K;S0,

2)  Cu* +S04 +2K" + 20H = Cu(OH),{ + K580,

3) CuSO,4 + 20H™ = Cu(OH)z{ + SO,*

4) Cu** + 20H™ = Cu(OH)4

2. Macca (B r) xnopuna Hatpus B 300 mut 0,2 M pacTBopa paBHa

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

4. Ins monmasyienust ruapoausa xiaopuaa xpoma (I1I) cnengyer
1) 100aBUTH COJISTHYIO KHCIIOTY



2) TIOOABUTH IIEI0Yb
3) pa3baBUTh PacTBOP BOAOH
4) MTOBBICHTDH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpe, MPUTOTOBJICHHBIM W3 TUAPOCYIb(paTa KalblUs U BOJIBI, CyMMa
KO3 PHUIIMEHTOB B YPaBHECHUU HEOOPATUMOM JUCCOIMAIIH PACTBOPEHHOTO BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PacrBopuMmocTs Okcanata cepebpa passa 3,27-107° 1/ 100r H,O. Omnpenenute NpoH3BeIcHHE
pactBopumoct AgyC,04
1)510*  2)1,16-10° 3)10,7-10°° 4)2,31-10°°
7. MaccoBast 103151 pAaCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE

1) MacChl BEIIECTBA K MacCe BOJIbI

2) KOJIMYECTBA BEIIECTBA K 00bEMY BOJIBI

3) MAaccChl BEIIECTBA K MAacCe pacTBopa

4) KOJIMYECTBA BEIIECTBAa K 00bEMy pacTBopa
8. K cmaObIM 3J1eKTpOIMTaM OTHOCUTCS . ..

1) THJIPOKCHUT aMMOHHUS

2) THIPOKCHU]T KaJIHst

3) XJIOPHUJT KaJIbIIHS

4) MaprafioBas KMCJI0Ta

9. M3BecTHO, YTO BOJIHBIE PACTBOPHI MHOTHX COJIEM MOTYT UMETh IIEIOYHYIO WM KHUCIYIO CpE.y.
[IpuuuHOIi 3TOTO ABIAETCA ...

1) AIIEKTPOJIH3 COJIEH

2) JIUCIPOTIOPIIHOHUPOBAHHE COJICH

3) THIPATHPOBAHUE COJICH

4) THIPOJIH3 COJIeit

10.3nayenne PH uncroit Bosbt ipu 25°C cocraBisieT
N1 2)7 3)0 4) 10

JAucnepcHbie CHCTEMBI

B Tecrax mo Teme «JlucmepcHble CHCTEMBI»: MEPBOE, BTOPOE, TPEThE M YETBEPTOE 3aJlaHUs
olleHHBaroTca B 1 Oaiut; IIsITOE M 1IeCTOE 3aaHus - B 3 Oaja.

Tect Nel

1.  Vkaxwure pa3Mepsl YaCTHUIl KOJUTOMIHBIX CHCTEM

1)  wmenbie 1 M

2)  Gombire 100 HM

3) or1umao 100 am

2. Kakume wWOHBI CHOCOOHBI BBI3BATH KOATYISIMIO KOJUJIOMIA, YAaCTHIBI KOTOPOTO HMEIOT
MOJIOKUTEIBHBIN 3apsia?

1)  KaTHOHBI

2)  aHUOHBI

3)  TOJNSApHBIC MOJEKYIT

3. JIast KaKkoro AIIEKTPOJIMTA TIOPOT KOAryJyIsiiiii KOJUTOHUA C MOJIOKUTEIBHO 3apsSKEHHOM YacTUIIeH
JOJKEH OBITh HANMEHBIITAM?

1)  xyopua Kamus

2) cynbbart Kaaus

3) oprodocdar kanus

4.  Mumenna 3078 UMeeT CTPOEHHUE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”

KaKOM 3JIEKTPOJIUT UTPACT POJIb HOHHOTO cTabuiu3aropa’?

1)  xmopun xene3a (111)

2) BOda

3)  TUAPOKCH] Kalus



5. Ilpu B3ammonmeiicteuu 20 mu 0,001H murpara cBunmna (1) ¢ 10 ma 0,02H cynedara xammst
obpazyercs 3o0mb cynbdara cBunna (ll). K kakomy s1eKTpoAy IOKHBI MEPEeMEIIaThCsl YaCTHUIIBI
JTUCTIEPCHOM (pa3bl IPH AIEKTPOIH3E?

1) HaxomsTcs B COCTOSHUM JMHAMHUYECKOTO PAaBHOBECHS

2) K Karoay

3) Kk aHomy

6. B nBe koi0bI HanmuTo 1o 50 MIT 307151 THAPOKCHAA *kele3a. [l Toro 4ToObl BI3BAaTh KOATYIISILIUIO
30114 moTpedoBaioch 100aBUTh: B epByto — 5,3 mi 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa ¢ocdara HaTpusi. Berancaute mopor KoaryJisiui Kaxaoro dJIEKTPOJIUTA.

OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE MpouecChl

B Tecrax mo Teme «OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
4eTBEPTOE U IATOE 3aaaHus oleHuBaroTes B 0,5 Oama; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a qeBsToe — B 2,5 0ajioB.

Tecr Ne 1

1. OxucauTeNnb — 3TO aTOM, MOJIEKYJa WJIM UOH, KOTOPBIH ...
1) yBeNWYMBACT CBOIO CTENCHb OKHMCIICHHSI
2) TPUHHUMACT 3JICKTPOHBI
3) oTaaeT CBOM 3JCKTPOHBI
2. [Iporiecc BOCCTAaHOBJICHUS UMEET MECTO B CITy4ae, KOT/a ...
1) HelTpaibHBIC AaTOMBI IIPEBPAIIAIOTCS B MOJOKHUTEIbHO-3aPSIKEHHBIC HOHBI
2) MIOJIOKUTEIIBHBIN 3apsi NOHA YMEHBIIIASTCS
3) OTpHUIATENbHBIN 3aps]] HOHA YBETUUYUBAETCS
3. U3 npencraBiaeHHbIX HUXKE peakunii kK OBP nucnponopuinoHupoBaHus NPUHAJIEHKHUT ...
1) S + 2HNO3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS
4. K BOCCTaHOBHUTEISIM OTHOCSTCH ...
1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJUIBI
3)  2JEeMEHTbI, HAXOASAIINECs B CPEIHEH YacTH MEPHOIUUSCKON CHCTEMbI
5. CreneHn OKHCTICHHS KUCIOPO/a a) B BOJIE U 0) B TIEPOKCH/IE BOAOPOAA COOTBETCTBEHHO PABHHI ...
1) a)-2;6)-2
2) a)—-2;0)+2
3) a)-20)-1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCJIOH cpefie, BOCCTAaHABJIUBAETCSA JO ...
1)  xaruona Mn?*
2)  manrasar-mona MnO;”
3)  okcuaa mapranmna (1) MnO
7. B peakuun, mpotekaromieii mo cxeme Cr,Sz3 + KNO; =2 K,CrO4 + KySO4 + NO okucienuto
MIOJIBEPratOTCs CIEIYIOLINE FIEMEHTHI ...
1) asorucepa
2)  cepau XpoMm
3)  XpoM u a30T
8. Cymma k03¢ (HUIIMEHTOB B peakiiy, IpUBEACHHOM B Borpoce 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



3J1e1ch0ngnqec1me CHUCTEMBbI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI». IIEPBOC, BTOPOE M IIATOC 3aJaHUS
OILICHUBAIOTCS B 1 6aut; TpeThe U ueTBepTOoe 3amanus— B 1,5 Oaiia; mectoe u cenpbMoe — B 2 Gaa.

Tect Nel
1. DNEeKTPOAHBIA TOTEHIIUAN OIPEIEIIAIOT 10 YPABHEHHUIO . ..
1) Hepucra
2) MenneneeBa-Knaneiipona
3) Bonpumana
4) Appennyca
2. Paccunraiite DJIC rampBanndeckoro siemeHta MQ|MQgSO,||CuSOy|/Cu mpu craHmapTHBIX
YCIIOBUSX
1) —-2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakue npoaykTel 00pa3yroTcsi Ha KaTOJIe MPH AIIEKTPOIIU3€e pacTBOpa HUTpaTa cepedpa?
1) BOJIOPO/T
2) cepedpo
3) a30THAs KUCIIOTa
4) KHCJIOPOJI
4, VYkaxute cymMmmy KO3pQHUIMEHTOB B YpaBHEHUH 3JICKTpoin3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas W3 NOpUBENEHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIUHA  MPOTEKaeT
CaMOITPOU3BOJILHO B MPSMOM HallpaBJIeHUN?
1). FeSO4 + Cu —...
2) CuSO4 + Fe —...
3) CuSO4 +Na —...
4) HCI+ Cu —...
6. Bbruuciute Maccy LMHKA, HOJYYEHHOTO MpH 3JEKTpoiu3e Cyibdara IUHKA, KOTOPBI
poBoAMIN B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1:10%
2) 0,05
3) 0,013
4) 6,7-107
7. IIpuBenure cxeMbl DJIEKTPOJHBIX IPOLIECCOB W MOJIEKYJISIPHOE YpaBHEHHE pEaKlUu,

NPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKON KOppO3uH TaibBaHomapel Zn|Mg B cepHOKucIon cpene. B
OTBETE YKOKUTE CyMMY KO3(PPHUIIMEHTOB B MOJIEKYJIIPHOM ypaBHEHUH.

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

BHeaynutopHasi camocTosiTelbHass padoTa 0OYUYaIOIIMXCS OCYIIECTBIISICTCS B BUJIC WU3YUYCHHS
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jielly ¢ MpopaboTKON Marepuania; opOpMIICHUS OTYETOB IO
71a00paTOPHBIM paboTaM U BBITIOJHEHHUS JOMAIITHUX 3aJ[aHUH.



BapuaHThl TEeMATHYECKUX JOMAIIHUX 3aaHUH VISl BHEAYIUTOPHOI CaMOCTOSITEJIbHOM padoThl
CTY/A€HTOB MO0 TeMaM

Jlomamuee 3aganue Ne 1
1o TeMe «XHUMHYeCKasi TEePMOIUHAMHUKA»

B momamiHeM 3agaHuu 1Mo TeMe «XHUMHUYECKas TEPMOJAMHAMHKA»: IepBas 3a7ada OLIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6aya; Tpeths — B 1 6a.

3amaga Nel

Hus peakumn CHy ) + CO; (o = 2 CO ) + 2 Hy () ompenennre BO3MOKHOE HalpaBlICHHE
CaMOITPOU3BOJILHOTO TEYEHHUS PEAKIIMU MPU CTAHJAPTHBIX YCIOBUAX U Npu Temnepatype T = 927 0C,
€clii TeTI0BOoi A(h(PeKT peakuu 10 3aJaHHONW TeMIIepaTypbl HE U3MCHHUTCS. Y KQKUTE: a) BBIICTSACTCS
WU TIOTJIONIAETCS SHEPrusl B XOJ€ PEaKIuu; O) NPUYUHY HAWICHHOTO HW3MEHEHUS DSHTPOIHHU.
PaccuuraiiTe TemepaTypy Hadaja peaKkLyH.

3amaya No2

Berauciure temnosoit 3¢ ekt peakuu: CaCs (o + 2 HoOgy = Ca(OH); () + CoHs (1), monb3ysch
CTaHJIAPTHBIMU TEIJIOTaMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBIACTUTCS WU
MOTJIOTHTCS TIpu oOpazoBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHYECKUM YpaBHEHHSIM PACCUUTANTE TEIUIOBOU APPEKT peaKIiu:
Hy ) + COz ) = CO () + H2 Of). TepMoxumuueckue ypaBHEHHUS:

a) H2 ) + 02 = HzO () AH = -241,9 KI[)K;

6)2 CO @ T 0O, = 2 CO, () AH =-566,2 x]Ix.

Jlomamnee 3aganue No 2
o TeMe « XUMHYECKAsd KHHETHKA)

B nomamnem 3amannu no teme «XUMUYECKas KUHETHKa»: NepBasl 3ajgada oleHuBaerca B 1,5
0amna; Bropast — B 0,5 Ganna; TpeThbs, 4YeTBepTas u nsaras — B 1 6am.

3amaya Nel

Peaknusa nporekaer no ypaBaenuro: O, ) +2 CO y = 2 CO; (. HavaneHble kKOHIEHTpanyn
pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 mMonb/1. Bo ckonbko pa3 u3MEHUTCS
CKOpOCTh MpsMoOn peakiuu, korjaa mnpopearupyet 30% CO? Bo CkonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOM ¥ 00paTHOM peakiuu, €CIu YBEeJIHUUUTh JaBlIEHHE B CHCTEMeE B JBa paza?

3amaga Ne2

IIpu temneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYMAET B peakuuio 3a 20MHUH.
Paccuuraiite Bpems, mpu KOTOPOM OITO K€ KOJMYECTBO BEIIECTBA BCTYNMHT B PEAKIMIO MPHU
temnepatype 200 °C, ecim TEeMIEPaTypHbIH KO3()PHUIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS MPU ITOM CKOPOCTh PEaKITuu?

3amaua Ne3

Haiinute HavaibHBIC KOHIIEHTPAIIUK MCXOIHBIX BEIIECTB U KOHCTAHTY PABHOBECHS PEAKIINH:
Fe (n + H20 ) = FeO () + Hy (1), €cniu paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOLINX BEIIECTB PAaBHBI:
[H20]=0,3momp/1, [Hz] = 0,4 Moas/m1.

3amaua Ned

Jia peakimonnon cucremsl: CO )y + HoO ) = COz (y + Hy 7y HavanbHBIE KOHIIEHTPALUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/n. OnpeaenuTe KOHIICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripasute yepe3 KOHIIEHTpAIMH PEareHTOB KOHCTAHTHI PABHOBECHS CIISAYIOIIMX PEAKIIAN:

N2(r) +3 H2(r) =2 NH3(1-), AH = -92,2 KI[)K;
COz(r) +C ()= 2 CO(F), AH =+160,5 x/Ix;
CO(F) + HZO(F) =CO, o T How), AH =-41,1 k]I x.



VYKakuTe HanpaBlIEHUE CMEIICHNS XUMUYECKOTO PaBHOBECHS ATUX PEaKLUi: a) IPpU MOHUKEHUU
TEMIIEPATyphl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIINICHWU NaBICHUS, €CIM TeMIeparypa
MOCTOSTHHA.

Jlomamnee 3aganue Ne 3
no reme «PactBopbn»

B nomamnem 3amanuum mo teme «PacTBOphD»: TmepBas, BTOpas, TPETbs M MsATasl 3a7adu
ornieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3amaua Nel

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

PaccuuraiiTe: a) MaccoBylO JOJIO BEIIECTBA B pacTBope; 0) MOJSPHYIO KOHIEHTPAIUIO
SKBUBAJICHTA; B) MOJISUIBHOCTD; I') TUTP; 1) MOJIBHYIO JIOJIIO BEILIECTBA B PacTBOPE.

3amaua Ne2

3aKOHYUTE MOJICKYJSIPHbIE M HAMUIIUTE COKPAICHHbIE WOHHBIE YpPAaBHEHHUS peaKluid
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)g + H,SO, —

Sb(OH); + NaOH —

3amaga Ne3

CocTaBbTe 10 JBa MOJIEKYJSPHBIX YPABHEHUS PEaKUUi K CIEIYIOIIUM HOHHBIM:

Ba*" + CrO,~ — BaCrOy;

NH,s" + OH — NH4OH;

ZnS + 2H" — Zn* +H,S

3agaua Ne4d

Berancnure pH 0,05M pactBopa cepHON KUCIIOTHI.

3agauda Ne5

Kaxkue u3 cnenyrommx coneir moaseprarotcs ruaponusy: NaySiOs. Cu(NOs),. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIPHbIE YPaBHEHHUS THIpPOJIM3a COOTBETCTBYMOIUX coned. Kakoe 3nauenue pH (<
WIH> 7) UMEIOT PacTBOPHI ATUX COJIEH?

3agauda Neb6

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

Jlomaninee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IIPOLECCHI»

B nomamuem 3amanuu mo TemMe «OKUCIMTETHHO-BOCCTAHOBHUTEIBHBIC MPOIIECCHI: IMepBas
3amava ornieHuBaercs B 1,5 6ara; BTopas — B 2,5 6aina; TpeThst — B 1 Ga.

3amaga Nel

[Tonbepure Kk03(pPULIMEHTHI B ypaBHEHHMAX OKUCIUTEIBbHO-BOCCTAHOBHUTEIBHBIX pPEaKLHUH.
VYKakuTe THI KaXKI0U PEAKIIH.

Paccunraiite SIEKTPOABMKYIIYI0 CUIY W OIPEACIUTE HAIpaBICHUE CaMOIPOU3BOJIBHOIO
MIPOTEKAaHUsl MEPBOM pEaKIUU IPU CTAHJAPTHBIX YCIIOBHSX, HCIOJIB3YS 3HAYEHUS OKHCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX ITOTCHIIUAJIOB!

HJ + H3PO, — J, + H3PO3 + H,O

HNO, — HNOs; + NO + H,O



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

NH;ReO, + H, — Re + NH; + H,O

KBrO — O, + KBr

3ajgaga Ne2

CocTaBbTe YpaBHCHHS OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

KMnO4 + NaNO, + H,0O —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,0g + NaOH —

Bi,O; + C —

Mg + HNOs; (ass) —

3ajgaua Ne3

Hanbl 1Be okucnutenbHo-BocctaHoBuTenbHbIe mapbl: KNO,;, KNOjz; u Pb(NOg3),;, PbO..
[Tonb3ysick Tabnuiel CTAaHAAPTHBIX OKUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX TOTEHI[UAIOB, COCTABHTE
ypaBHEHHE BO3MOXHOH peaknuu B ykazanHou cpeae (HNOs). Paccuumraiite 3HaueHue
BJIEKTPOJBHKYILEH CUIIbI PEAKIIUH.

Jlomainee 3aganue Ne 5
1o TeMe «JIEeKTPOXMMUYECKHE CHCTEMbI»

B nomantneMm 3aganuu 1o TemMe «JIEKTPOXUMUYECKHE CHCTEMbI»: TIepBas 3ajava OllCHUBACTCS B
1 6amr; BTOopas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3amaya Nel
CocTaBbTe DJIGKTPOHHO-MOHHBIE YypaBHEHHUS OJJIEKTPOAHBIX TPOIECCOB M  MOJEKYISIPHOE

ypaBHEHHE TOKOOOpa3yloeld peakiuy, MpOTEKaomeld mpu padoTe TralbBaHUYECKOTO JIIEMEHTa
Co/Co(NO3); // AI(NOg3)s/Al. Paccuntaiite D/IC (E) ranbBaHHYECKOro 3JIEMEHTA MPHU CTaHAAPTHBIX
YCIIOBHSX.

[TpuHSIB MOTEHIMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYEHHIO, PACCUMTANTE KOHIEHTPAIIUIO
KaTHOHOB MeTajula B KaTOJAHOM pacTBope, mpu koropoid DJIC rampBaHHYECKOTO DJIEMEHTA
ymenbmutcs Ha 0,02B.

3amaga Ne2

[IpuBenuTe cxeMbl DJCKTPOAHBIX TPOIECCOB M  MOJEKYISpPHBIE YPaBHEHUS PEaKIIHid,
MPOTEKAIOIINX TPU JICKTPOXUMHUYECKOI Kopposuu rampBanonapsl Co/Ni: a) B kucnoii cpeze; 0) Bo
BJIQKHOM BO3/yXe€.

Onpenenure yObUTh MAacchl aHOJa MPU KOPPO3UH B KUCTOW cperne 3a 20 MUH, €CIM CKOPOCTh
Koppo3uu coctaBuia 0,01 r/y.

3amagya Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHs HJIEKTPOAHBIX MPOLECCOB (aHOA HMHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, IIPOUCXOISIIEH ITPH AIEKTPOIH3E:

a) pacrutaBa NaOH;

0) pactBopa CoSOy,

Bbruucnure ¢akTHueckoe KOJUYECTBO METallla, IMOJyYEHHOrO Ha KaToJie NMpH DIIEKTPOJIH3e
Co(NO3),, ecitit 351eKTPONIH3 MTPOBOAMIH B TeueHuH | 4. Bbixoa Merasa mo Toky coctaBui 85%.

YKakuTe BO3MOKHBIE TPHUUMHBI YMEHBIIICHUS BHIXOa METaIa TI0 CPABHEHHIO C PACUETHBIM.



BapuaHT nomManHeil KOHTPOJLHON padoThI

BAPHUAHT Ne 1

TEMA 3AJJAHUE
3aganue 1. OKOHYAHHE DICKTPOHHOH (GOPMYIBI ....65°6p . VKakuTe
IIOJIOKEHHUE D3JIEMEHTa B IEPUOJUYECKOM cHucTeMe: MNepuoj, Tpymiy,
Tema 1. HOATPYIIyY, Ha3BaTh 3eMeHT. COCTaBbTE AIIEKTPOHHYIO (GOPMYITY aroma
Ilepuonnueckas DJIEMEHTA. YKaXHUTE DJJICKTPOHHOE CEMEHCTBO, METAUl MU HEMETAIlI.

CUCTEMA IJICMCHTOB
CTPOCHUE aTOMA

CoctaBbTe  3JIEKTPOHHO-Tpaguueckyro  GopMmyiry  uis
AIIEKTPOHOB B HOPMaJIbHOM COCTOSTHUU.
3apanme 2. VYkazaTh BCe KBAaHTOBbIE 4YHCIA JUIsl 3JIEKTPOHOB,
OTBEYAIONIUX CIICIYIOIICH 2JICKTPOHHOH hopMyIie Sp6

YKa3aHHBIX

Tema 2.
KuciorHo-ocHOBHEIE
CBOJCTBA BelIECTB

3aganue. CocTaBpTe YpaBHEHMsI peakLUi, IPU IIOMOIIH KOTOPBIX MOKHO
OCYHICCTBUTE CICAYIOIHNE IIPEBPAIICHUA
Zn — ZnO — ZnCl, — Zn(OH),—Nay[Zn(OH)4]

3apanue 1. [{na peakuun FesOyk) + Hyr) = 3Fe0yq + H.O ompenenure
BO3MO)KHOE HAIPABJICHUE CAMOIIPOM3BOJIBHOTO TEYCHHUSI PEAKIMH  IPU
CTaHJapPTHBIX YCJIOBUAX U IpU Temmeparype t =1227°C, ecnm TeruioBoi

Tema 3. addexr 1o 3amaHHON TeMIIepaTyphbl HE U3MEHUTCS.
Xumuueckas VYKaxure: a) BbIICIAETCS WIM TOIVIOLIAETCS SHEPrUs B XOfe peakuuu; O)
TePMOAUHAMMKA IIPUYHHY HAWJIECHHOTO W3MEHEHWs SHIpOIMM. Paccuuraiite Temmieparypy, Npu
KOTOPO YCTaHABJIMBAETCS PABHOBECHE U IPOUCXOIUT cMeHa 3Haka AG.
3aganue 2. Bormcimire TeroBoi addexr peaximm 3FesOsny + 8Alk) =
4A1LO3Kk) + 9Fek), TONB3YACh CTAHIAPTHBIMU SHTAIBIMAMH O0pa30BaHUS
pearupyronx Bemect (npuiokeHue 3). CKOJIbKO TEIUIOThI BBIIEIUTCS
(mornorutcst) pu 00pa3oBaHUM BelliecTBa Fe B kommyectse 56 1?7
3aganme 1. TemmeparypHblii kKodpduuueHT peakiuu paseH 2,5. Kak
Tema 4. M3MEHUTCS CKOPOCTh PEaKklUu: a) IpU MOBBIIIEHUU TeMneparypbl ot 60
XuMunueckas 1o 100°C; 6) npu oxJaxJeHUH peakinoHHoi cMecu oT 50 10 30°C?
KHHETHKA U 3ananme 2. Jlna o6parumoit peakunn Fe3Oyk) + Hypy = 3FeO) + H0
XHMHUYEeCKOoe 3alAIINTE BBIPAKEHUE KOHCTAaHThI paBHOBecust AH®, k/[x =+ 69,8.
paBHOBecHe ITpennoxuTe crnocoObl YBEeIHMUEHUs! KOHIICHTPAIIUHU MPOJTYKTOB PEaKIIUH.

Tema S. PacTBopbl

3apanme 1. B 180 M Boas! pactBopeno 20 r cynbhaTa Mapraua.
[Tomyuwcst pactBop mioTHOCTHIO 1,101 /M. Beraucnure MossipHYTO,
HOPMAJIbHYIO, MOJISUIbHYIO KOHLIEHTPALMKA U MacCOBYIO JOJIO
PacTBOPEHHOI'O BELIECTBA.

3aganue 2. CocTaBbTe MOJIEKYJIIPHBIE U HOHHO-MOJIEKYJIIPHBIE
YpaBHEHUS PEaKIMi B3aNMOJEHCTBHS B paCTBOpPaxX MEXY:

Bi2(804)3 51 NaOH; FeC|3 u H,S;
NH4OH u MHCIZ, H2804 " Ba(OH)g
3amanue 3. CocraBbTe WOHHO-MOJICKYJISPHBIE M  MOJEKYJISPHBIC

ypaBuenus ruaponusa cojeir Na,SiOs, ShCls, Rb,SO,4. Kakoe 3naucHme
pH (>7, <7) uMer0T pacTBOPBI ITHX CONEH?

Tema 6.
OKHCINTETBHO-
BOCCTAHOBHUTEJIbLHBIE
CBOlCTBa BelleCcTB

3aganune. MeTo0M 3J€KTPOHHOTO OasiaHca 1moioepuTe Ko3pPUIUEHTH B
YPaBHEHHSIX, YKQKUTE OKUCITUTENb U BOCCTAHOBUTEIh, HATTHIITUTE
AJIEKTPOHHBIE YPABHEHUS MPOLIECCOB OKUCICHUS U BOCCTAHOBIICHUS
H3;PO3; + KMnO,4 + H,SO,4 = H3PO,4 + MnSO4 + KSO4 + HO

CuSO4 + H3PO, + H,O = CuH + H3PO4 + H,SO4

Tema 7.
DIEeKTPOXUMHUYECKUE
CHCTEMBI

3ananue 1. /{75 rampBaHYECcKOT0 2JIEMEHTa, 00pa30BaHHOTO
IJ1aCTUHaAMU U3 METaJIJIOB

Zn u Ag, MOTpyXEHHBIX B PACTBOPHI UX COJICH C KOHIIEHTPAIMEH HOHOB
METAJIJIOB

A™ =0,01 u B™ =0,05




1) cocraBbTE CXeMY rajibBAHUYECKOTO DJICMEHTA;
peaxiuu;

3aganue 2. CocTtaBbTe ypaBHEHUS 2JIEKTPOIHBIX MPOIECCOB (aHO

Brruucnute MacCy METajljla BBIACIIMBIICTOCA HAa KAaTOAC, €CIIN

4.Bbixox merasuia o Toky Br coctaBun  98%.

3aganmue 3. CocTaBbTe ypaBHEHUS DJIEKTPOIHBIX POIIECCOB U
MOJICKYJISIPHOE YPaBHEHHE PEAKLIUH, POTEKAIOLIeH IpU
IIEKTPOXMUMUYIECKOW KOPPO3KHK ranbBaHonaps: Pb - Sn

a) B KUCIIOM cpefie;

0) B arMoc(epe BIaKHOTO BO3TyXa.

2) HaNWIIUTE YPaBHEHHUS DJICKTPOIHBIX MPOIIECCOB U TOKOOOpa3yroIei
3) paccuMTalTe MEKTPOIBIIKYIYIO CHITY FaJIbBAHUYECKOTO DJICMEHTA.

MHEPTHBIN) U MOJIEKYJIIPHOE YPaBHEHUE PEAKIMH, TPOXOIALIEH ITpU
3IIEKTPOJIM3€E pacIliaBa Wil pacTBopa asekrposinta paciuiaB CaCl, .

AIEKTPOJIN3 MPOBOAMIIM TIpH crute Toka A =10,0. B TeueHne BpeMeHu = 2,5

oo

KoHTposbHbIe BONPOCHI 10 TEMaM
KouTtpoJibHble Bonpockl 10 TeMe «XMMHU4YeCKasi TEPMOANHAMHKA

OCHOBBI XMMHUYECKOI TEPMOJMHAMUKHU: TOHSITUE CUCTEMBI, BU/IbI CUCTEM.
TepmoauHaMuyeckue napaMeTpbl U QYHKIIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

I[TepBblii 3aKOH TEPMOAMHAMUKU (BBIBOJ).

DOHTANBNUS KaK (YHKIUS COCTOSHUS CUCTEMbI. DHTAIBINS 00pa30BaHMs BELIECTBA.
TennoBoit 3¢ddexr xumuyeckod peakuuu. DakTopbl, BIHAOLIME HA TEMJIOBOM

XMMHYECKON PEaKIuu.

7.
8.
9.

10.
11.
12.
13.

HBOooo~NoOr~LNE

0.
11.
12.
13.
14.
15.
16.
17.

Tepmoxumus. 3akon ['ecca.

CnenctBus u3 3akoHa ['ecca.

OHTponUs KaKk (PyHKIUS COCTOSIHUS CUCTEMBI.

BTopoii 3aKOH TEpMOAVHAMMKH.

Tperuii 3aKOH TEPMOJIUHAMUKHU.

Ouneprus ['n06ca.

HanpasieHnue caMonpon3BOJIbHOTO NPOTEKAHHUSI XUMUYECKUX PEAKIIUI.

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

XyMH4YeCKass KMHETHKA. CKOpOCTL XHUMHYECKOU p€akuuu U METOJLI €€ PCTyJIMPOBAHUA.

apdexT

BinustHue KoHIEHTpaIMU Ha CKOPOCTh XMMUYECKOM peakInu (3aKOH JEHCTBYIONIUX MacC).

Bausinue Temmneparypsl Ha CKOpoCcTh xuMHuueckoit peakuun. [Ipasuno Bant — I'oddda.
Teopust aKTUBHBIX CTOJIKHOBEHHI AppeHuyca.

OHeprus akTUBaLlUU. Y paBHEHUE AppeHuyca.

Teopus nepexoTHOro KOMILIEKCA. DHEpreTudecKas quarpaMmma.
Kpusast MakcBenna — bonbiimana. DHepretuueckuii 6apbep.
Karanurnueckne CUCTEMBI.

Bnnsnane kaTanu3aropa Ha CKOPOCTh XUMHYECKOW pEaKIINH.
I'OMOreHHBIN ¥ reTEpOreHHbIN KaTaaus.

KonebarenbHble peakiuu.

Xumnueckoe paBHoBecre. OOpaTuMblie 1 HEOOpaTUMBIE PEAKIINH.
KoHcTaHTa XMMHYECKOTO PaBHOBECHS.

Cwmemenne xumndeckoro pasHoBecus. [Ipunnun Jle—Illarense.
BinsiHME KOHIIEHTpALVH, JaBJICHUS U TEMIIEPATypHhI.

®da30BbIe PABHOBECHUS.

®a30BbIC AMArpaMMBbl AJIs1 OJTHOKOMIIOHEHTHBIX CHCTEM.



KonTposbHbIe Bonpockl 10 TeMe «PacTBopbD)

1. Ilonsarue pactBOpa. PactBopuMocTh BemiecTBa. PacTBopuMOoCTh rasa.
2.  PactBoprl. CrnocoObl BBIpa)KEHUS KOHIEHTpAIlMM PAacTBOPOB (MaccoBas MAOJs, MOJSpHas
KOHIEHTpALUs1, MOJISIPHAs KOHLEHTPALlKs SKBUBAJICHTA, MOJIbHAS JIOJIS, TUTP).
3. KonnmurarusHble cBOMCTBa pacTBOpOB. neanbHbI pacTBOD.
4,  3akonsl Paymst: | (ToHomerpuueckuii) u |l (30ymmnockonudecKuii 1 KpUOCKOMTUYECKUMN ).
5. Ocmoc. OcMoTuyeckoe nasienue. Cxema ocMOMeETpa.
6. KuciaorHo-oCHOBHbBIE B3aUMO/ICHCTBHUS BEUIECTB.
7. HonHas Teopusi KUCIOT U OCHOBaHUU AppeHuyca. OCHOBHbBIC MOHATUS U TOJOXKEHHUS TEOPUU
Appenuyca.
8.  Jluccommanus KHCJIOT, OCHOBAaHWW M COJIeH C TOYKM 3PEHHS HOHHOW TEopuu AppeHuyca
(mpumepsr).
9.  Crenens aucconuanuu. CuiabHbIC U clla0ble JIEKTPOIUTHIL.
10. Huccoumanus cnadbix anekTponnToB. KoHcTaHTa AMCCcOnMAIUg.
11. 3akon pazbaBieHus OcTBalb/a.
12. Peakiuu moHHOTO 0OMEHa MEXKIY JIEKTPOJUTaMu (Ha MpUMepe peakiuid 00pa3oBaHUs CI1adoro
ANEKTPOJINTA, OCAKA U raza).
13. TIpousBeneHne pacTBOPHUMOCTH.
14. VouHoe npousBeAeHHE BOAbI. BOIOPOAHBIN 1 THAPOKCUIBHBIN MOKA3aTeINu.
15. T'maponus coneit. Tunsl ruapoan3a coiei.
16. KonuyecTBeHHbIE XapaKTEPUCTUKU MIPOLIECCa TUAPOIIN3A.
17. ®akTopsl, BIUAIONIME HA MPOIECC THIPOJIN3A.
KonTpoJibHbIe Bonpocskl 10 TeMe «/lucnepcHbie CHCTEMbI»
1. I'ereporennsie cMecu. [lucriepcHble CHCTEMBL.
2. HucnepcHocts. Knaccudukanum IucnepcHbIX CUCTEM.
3. Konmoumnsie pactBopsl. JInopuibHbIe 1 TM0()OOHBIE KOITIOUIBI.
4. CnocoObl Mosy4eHHs KOJJIOUAHBIX PAaCTBOPOB.
5.  CrpoeHune KOJJIOUIHBIX YaCTHL.
6. IIpaBuno PasHca — [leckona.
7.  YCTOWYMBOCTH KOJUIOMIHBIX cucTeM. CTaOuIn3aTopshl.
8.  Koarynauus 1uopuibHbIX U JIHOPOOHBIX KOJIJIOUIOB.
9.  CenumeHTaIus KOJUIOHJIOB.
10. Koarynsuus KOJIOUAHBIX PACTBOPOB AIEKTPOIUTAMHU.
11. TIpaBumno lyneue — 'apau. Koarynupytomias crnocoOHOCTb.
12.  OnTHueckue cBOCTBA KOJIOUAHBIX PACTBOPOB.
13. DnekTpuyecKue CBOMCTBA KOJUIOMIHBIX PACTBOPOB.
KonTposbHbie Bonpockl 10 TeMe «OKHCIUTEeTbHO-BOCCTAHOBUTEIbHbIE
Npouecchb»
1.  OcHOBHBIEC NOHATHUS TEOPUU OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUi.
2.  OKHCIHUTETHHO-BOCCTAHOBUTEIHHBIE CBOMCTBA BEIIECTB.
3.  Baxwueiime oKuCIUTENN U BOCCTAHOBUTEIH.
4.  Twunbl OKUCTUTETHFHO-BOCCTAHOBUTEIBHBIX PEAKIHHA (PUMEPHI).
5. OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIN MOTEHIUAIL.
6. VYpasuenue Heprcra.
7. CocraBiieHHE OKUCIIUTEILHO-BOCCTAHOBUTENIBHBIX PEaKIil.
8.  HampaBneHue OKHCIUTETHHO-BOCCTAHOBUTEIBHBIX PEAKIIHN.

KoHTpoJsibHbIE BONIPOCHI 10 TeMe «DIeKTPOXUMHUYECKHE CUCTEMbD



DIeKTpoXuMuIecKkre cucteMbl. Kiaccudukarus 3IeKTPOXUMHAYECKHUX TTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE pa3/iesa «MEeTal — pacTBOPY.
IManpBarmveckmii 3emeHT Jlanusmasa — Skoowu.

DIEKTPOABUKYILAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3mepeHne dIeKTPOMHBIX IMOTEHIMATIOB. Psa  CTaHAApTHBIX AJIEKTPOJIHBIX MOTCHITMAIOB.
CBOI/ICTBa METaJUIOB B COOTBETCTBHH C UX MOJIOKEHUEM B Py HAIPSKEHUH.

6. YpaBuenue HepHcra.

7.  DIEeKTpoiu3 pacIjiaBoB U pacTBOpoB. KaTogHbie U aHOAHBIC MPOLIECCHI.

8. OO0beauHeHHBIH 3akoH Dapanes. Beixo 1Mo Toky.

9.  Koppo3susa meramios. Kimaccudukamms Koppo3nOHHBIX ITPOIIECCOB.

10. Xwumwuueckas KOppO3usl.

11. DnexkTpoxumMudecKas KOppo3us. AHOTHOE OKHCICHHE METajlla U KaTOJAHOE BOCCTAHOBJICHHE
OKHUCITUTENS.

12. TIpumepsl KOppPO3UHU B KHCIIOH Cpelie U aTMOC(HEPHON KOPPO3HUH.

13. CkopocTh KOppO3HH.

14. 3ammrta METaIOB OT KOPPO3UH.

15. 3ammuTHbBIE TOKPBITHSL.

16. DIEeKTpPOXUMHUYECKHE CITOCOOBI 3aITUTHI OT KOPPO3HH METAILIIOB.

17. Xumudeckne HCTOYHMKH TOKA. [ albBaHMYECKUN SJIEMCHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYJISTOPBI.

19. Xwumudeckue UCTOYHUKU TOKA. TOTUIMBHEIC 3JICMECHTHI.

agrODE



IMPUJIOKEHUE 2

7. OeHOYHbBbIE CPeACTBA /IJIsl NPOBEJEHUS MPOMEKYTOYHOMH aTTeCcTAluU
HpOMe)KYTO‘-IHaSI aTTeCcTanus UMECT CJIbIO OIPCACIINTD CTCIICHDb JOCTUKCHU S
3aIIaHUPOBAHHBIX PE3YJIbTATOB O0YUEHUS MO JUCIHUILIMHE 32 ONpeIeTICHHbIN Mepruo1 00ydeHus.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHON aTTeCTAINH:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-4

TOTOBHOCTBIO COUYCTATh TCOPHIO U NNPAKTUKY JJIA pEIICHUA WHXCHCPHBIX 3a1a4

3HaThb

- OCHOBHBIE XMMHYECKHE ITOHITHA,
[MOJI0KEHHUS U 3aKOHBI,

- COBPEMEHHBIC HaIpaBIICHUS
Pa3BUTHSI HAYYHBIX TEOPHIA,

- METOJBI  TEOPETUYECKOTO H
9KCIIEPUMEHTAJILHOTO HCCIICIOBAHMS
B 0071aCTH XUMHH

Hepeuenb meopemu4ecKux 60npocoe6 K IK3ameny:
1. OCHOBBI XHMHYECKOH TEPMOAMHAMHKHU: CHUCTEMA, TEPMOIJHMHAMUYCCKHUEC IIapaMETPhI
CHUCTCMBI, (1)YHKI_[I/II/I COCTOSAHHA CUCTCMBI. HepBHﬁ 3aKOH TCPMOJAUHAMHKHU.

2. DHepreTuka XMuMUYECKHUX MTPOLIECCOB.

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

4. OHtponus. YpaBHeHue bonbiimana. Bropoii u TpeTuii 3aKOHbI TEpPMOAMHAMUKH.

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

6. Xumnueckass kuHetuka. CKOpOCTh XMMUUYECKOU peakiuu. CpelHsss 1 UCTUHHAs CKOPOCTHU
peaxkuuu. Kunerndeckas kpupasi.

7. CKOpOCTh peakliui U METOAbI €€ PEryIUpPOBAHMUSL.

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

9. DHeprus akTUBalMu. AKTUBUPOBAHHBIA KOMILIEKC. Y paBHEHUE AppeHuyca.

10.  Karamu3aropbl  KaTATUTHYECKHE CUCTEMBI. | OMOTEHHBIN KaTaau3.

11.  Karanuzaropbl ¥ KaTaTUTHUYECKHUE CUCTEMBI. | €TepOTeHHBIN KaTallu3.

12. Xwummyeckoe paBHOBecre. KOHCTaHTa XUMHUYECKOTO PABHOBECHS.

13. Cwmemenue xumuyeckoro pasHosecus. [Ipunnun Jle Hlarense.

14.  PactBopsl. CIoCOOBI BRIpaKEHUSI KOHIIEHTPAIIUU PACTBOPOB.

15.  PactBopbl 371eKTpoauToB. CTeneHb U KOHCTAHTA AJIEKTPOJIUTHYECKON Jrcconanum. 3aKoH

pazbaBnenust OcTBaIbaA.

16.  Jluccoumanus KMCIOT, OCHOBaHH, coiei. AM(OTEpHbIE IEKTPOJIUTHI.

17.  PactBopumocts. Ilpon3BeneHue pacTBOpuMOCTH. YcioBue oOpa3oBaHHUs M pPacTBOPEHUS
OCaJIKOB.

18. Huccounanusa Boasl. MoHHOE npousBeienre Boasl. pH.

19.  T'maponus coneil. CTeneHpb U KOHCTaHTa THUAPOJIH3a.

20.  JIucriepcuble cucteMbl. Kitaccudukanus. JInodripHbIe ¥ THOPOOHBIE KOJUTOHIBL.

21.  CrpoeHue KOJJIOUJHBIX YACTHII.

22.  Koarymsanus KOJUIOUJIHBIX PaCTBOPOB.

23.  OKuCIMTENbHO-BOCCTaHOBHTENbHbBIE CBOMcTBa BemecTB. Knaccudukanus OKHCIUTEIHHO-

BOCCTaAaHOBHUTCIIbHBIX peaKHHﬁ.




CTpyKTypHBIii
DJIEMEHT

[Tnanupyemsble pe3ynbTaThl

OneHouHble CpeaCTBa

KOMIETEHINH 0byuenus
24.  DIeKTpOXMMHYECKHE CHCTeMbl. 3aK0oHbI Dapajes. DNEKTPOIHBIN OTCHITHAIL.
25.  TanpBanmueckwuii a3meMeHT Januss SIkoou.
26.  DJEKTPOXMMHUYECKHE CUCTEMBI: 3JIEKTPOJIU3 paciuiaBoB. [IpumMeHeHe 31eKTpoIu3a.
27.  DnexTtposin3. AHOJHBIA M KaTOAHBIA MPOLECCHI MPU IEKTPOJIN3E pacTBOPoB. IIpumenenune
AIIEKTPOJIN3A.
28. Koppo3swus. Buapsl koppo3un. CriocoOb! 3aIMTHl METAIOB OT KOPPO3HH.
YmMmeTh - pemiath ~ pacueTHble  3aJauu Ilpumepnvle npakmuyeckue 3a0anusn 0nsa IK3amena:
IIPUMEHUTENBHO K Marepuaty 1. Hamucath >37€KTpOHHBIE YpaBHEHHS AJIEKTPOJHBIX IIPOLIECCOB, YpaBHEHHWE CYMMapHOU
MIPOTPaMMBbI; TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ[C raJbBaHMYECKOrO 3JEMEHTa, €CIM KOHIIEHTPAIUH
- NPOTHO3UPOBATH BO3MOXKHOCTH | HOHOB METAIIJIOB PaBHBI: [AI**1=0,001 mounb/1, [CO**]=0,1 Moub/1.
MIPOTEKAHUS CaMOTIPOU3BOJIbHBIX 2. Hanncath MOHHBIE U MOJIEKYJSIpHBIC YpaBHEHUS peakuuid rugponusa coieit: KsPOys; NaySOq,
MIPOIIECCOB B paznuunbix | ZnCl,.

XUMHUYECKUX CUCTEMAX;
- COYeTaTb TEOPUIO U NPAKTUKY AJIA
peLICHUSA NHKEHEPHBIX 3aa4

3. 3aKOHYUTH YpaBHEHHS peaKlUii, HAMKCAB UX B MOJIEKYJIIPHON U MOHHOH (opMax:
A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa xanbius conepxkurcsa 478,8 v Ca(OH),. IlnoTHOCTS pacTBOpa
1,14 r/mn. PaccunTaiite: w(Ca(OH);); Cym; Cox; Crny N(Ca(OH)2) u N (H20); T.

5. CocraBbTe YpaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINN:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.

6. Hanucarb DSJ€KTPOHHBIE YpPaBHEHHUs JJIEKTPOJHBIX IIPOLIECCOB, YPaBHEHHE CYMMapHOU
TOKOOOpasyromel peakuuu, BeMUCIUTh DJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PABHBI: [Mn2+]=0,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH YpaBHEHUs peaklUii, HaKMCcaB X B MOJIEKYJISIPHONH U MOHHOM popmax:

NH;OH + HNO3; —, Zl’l(OH)z + NaOH—, AIPO4 + Na,SO,4 —.

8. HammcaTh ypaBHEHUS peakiuii THAPOJIN3a B MOJIEKYIsipHOM U HoHHOM Buje: Aly(SO04)3, KCI,
Na,SOs.

9. Hammcare 53JIEKTPOHHBIE YPAaBHEHMs DSJIEKTPOAHBIX ITPOILIECCOB, YPABHEHUE CYMMAapHOU
TOKOOOpa3yromei peakuuu, BeIMUCIUTh JJIC raqpBaHHYECKOro 3JIEMEHTA, €CIIM KOHIEHTpaluu
MOHOB METAJIOB PABHBI: [Zn?*1=0,01 moxs/n, [CU*]=1,0 MonB/1.

10. Cynbdat amomunusi Maccoit 36,4 r pacrBopuiu B 100 r Bojbl. [IIOTHOCTE MOTYy4EeHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hanmcarb >I€KTpOHHBIE YPAaBHEHMs DJIEKTPOJHBIX IPOLECCOB, YPAaBHEHHE CYMMApHOU
TOKOOOpa3yromei peakuuu, BoIYUCIUTh, DJIC raJbBaHMYECKOrO 3JEMEHTA, €CJIM KOHIIEHTPAIUH




CTpyKTypHBIii
DJIEMEHT
KOMIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

MOHOB MeTayuioB pasHel: [MNn®"]=0,01 mous/i, [Ag*]=1,0 Mob/11.

12. 3aKOHYUTH YpaBHEHHUS PEAKLMI, HAIIMCAB UX B MOJIEKYJISIPHOM U MIOHHOM BHJIE:
MnS + H,;SO4 —, Fe(OH)3; + NaOH —, NH4Cl1 + KOH —.

13. Ompenenute TepMOAMHAMUYECKYIO BO3MOKHOCTD IIpoTekaHus peakuuu CaO + 2 Cyq) =
= CaC; () + CO(r), AH; = 460 xI>x ipu CTaHIApTHBIX yCIOBHAX. Paccunraiite Temneparypy Hadaa
peakiuu, ecmu  S(Ca0)=38 [Ix/monsK; S(C)=6 [Ix/monsK; S(CaCjy)= 70 Jx/Mons-K;
S(CO)=197 dx/monn-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI:
KMnQO4 + NaNO, + H,SO4 —, CI‘2(SO4)3 + Br, + NaOH —.

15. Onpenennte TepMOIMHAMUYECKYIO0 BO3MOXHOCTD npoTekanus peakuu 2 Cly ) + 2 HO(
=4 HClyy + Oz (1, AH; = 115,6 x/I)k npu cTaHIapTHBIX YCIOBHsX. Paccuumraiite Temmeparypy
nauana peakuuu, eciu S(Cl)=223 Jx/monb-K; S(H,0)=189 JIxx/mons-K; S(HCl)= 187 Ix/mons-K;
S(02)=205 JTxx/momas-K.

16. Hamucatp ypaBHEHHsI peakiiiii ruaposimu3a B MosieKysisipHoM u noHHoM Buje: CrCls, NaNOs,
K2CO:s.

17. CocTaBbTe ypaBHEHUS OKUCITHTEIHLHO-BOCCTAHOBUTEIHHBIX PEAKIIU:
K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omoreHHas peakius HporekaeT mo ypaBHeHuto H, ) + L y = 2 Hly). Hauanpnas
KOHIIEHTpanusi Bojxopoaa 2,1 mons/n, uoma 1,5 monb/n. Bo CKONMbKO pa3 M3MEHHUTCS CKOPOCTh
peakunu, koraa npopearupyet 30% Bogopona?

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

20. Onpeznenute TEPMOJUMHAMHUYECKYIO BO3MOXKHOCTb IpoTeKaHMs peakiuuu CS; ) +3 Oyp=
=CO;, ( + 2 SO; (), AH, = -1075 x/Ix npu craHmapTHbIX yciaoBusix. Paccumraiite Temmeparypy
navana peakuuu, eciiu S(CS,)=151 Jx/monb - K; S(02)=205 Tx/mons K; S(CO,)= 213 JIx/mMonb K;
S(S0O,)=248 JTrx/monbK.

21. Peaknusa uger mo ypaBHeHHIo: 2 Hy oy + So () = 2 HyS). HauanpHas koHueHTparus
BOJIOpOJIa 2 MOJIB/1, cepsl 1,5 Momb/n. Onpenenute BO CKOJIBKO pa3 M3MEHUTCS CKOPOCTh PEAKITUU K
MOMEHTY, Korjaa rnpopearupyet 0,7 Moib/1 Bogopoaa?

22. Onpenenute TEPMOAMHAMUYECKYIO BO3MOXKHOCTD MPOTEKAHUS peakuuu 2 ZNS ) + 3 Oy =
=2 2Zn0 ¢y + 2 SO, (1, AH; = -890 kI npu cTaHIapTHBIX ycioBusx. PaccunTaiite Temmepatypy
Havaa peakiuu, eciu S(ZnS)=58 Jx/monb K; S(02)=205 x/monbs K; S(ZnO)= 44 JIx/moinb K;




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

DJIEMEHT OneHouHble CpeaCTBa
oOyueHus
KOMIETEHINH
S(S0,)=248 JTxx/moab-K.

23. HaganpHble KOHLIEHTPALlMU UCXOHBIX BemecTB B peakiuu: 2 SO; () + Oy () = 2 SO3 () Oblin
paBHsbl 1,8 Mosb/1 SO; u 2,4 moib/11 Oy. Bo CKOBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIMi K MOMEHTY,
korna npopearupyet 0,8 mosb/nm SO,?

24. B pactBope oprtodochopHoit kuciaorel Maccor 1200 r u mmotHoctho 1,153 /M
coaepxutcs 312 r H3PO,. Paccunraiite: w(H3PO,); Cyi; Co; Crmy N(H3PO4) 1 N (H0); T.

Bnagets - HaBbIKAMU MPUMEHEHUS OCHOBHBIX Ilpumepnsle npakmuyecKkue 3a0anus 011 IK3amena:

XAMHYECKHAX 3aKOHOB B
podecCHoHaAIbHOM IeATSIIBHOCTH;

- MPAKTUICCKIUMHU HaBBIKAMU
TEOPETUYECKOIO u
AKCIIEPUMEHTAILHOTO MCCIICIOBAHUS
B 00JIaCTH XUMUHU

1. Jlisa peakumu CHy y + CO; ) = 2 CO () + 2 Hy (1) onpesieniTe BO3MOXKHOE HAIIPABICHUE
CaMONIPOM3BOJILHOTO TEYEHMs PEAaKLUUU IPU CTAHJApTHBIX YCIOBUAX W NpH  Temmeparype T
=927°C, eciu TemwoBoit 3 PEKT peakiuy 10 3aJaHHOM TEMIIEPAaTyphl HE H3MEHUTCS. YKaKUTE: a)
BBIJICJIAECTCSL WIIM TIOTJIOLIAETCS SHEpPrus B XOJAE peakuuu; 0) NpUUMHY HalWJAEHHOTO M3MEHEHUS
sHTponuu. Paccunraiite Temneparypy Hadasaa peakLuu.

2. Bolpaszute uepe3 KOHLEHTpAIMKU PEareHTOB KOHCTaHThl PaBHOBECHUS CIICAYIOIIUX peaKIuii
Nowy + 3 Hory = 2 NH3p, AH = -92,2 xJx. YkaxuTe HampapieHHE CMEIIEHHS XMMHUYECKOTO
pPaBHOBECHsI 3TUX PEaKLUi: a) NpU MOHMKEHUH TeMIIepaTyphl, €ClIM JaBJIeHUE MOCTOSHHO; 0) Ipu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpAaTypa MOCTOSHHA.

3. CKONbKO MWIIMIUTPOB 96%-HOro pacTBOpa CEpHON KUCIOTHI C MIOTHOCTHIO 1,84 r/mMi
notpedyetcs s npurorosienus 2 i1 0,25M pactsopa?

4. Kakwe w3 cnenyromux coneir noasepratorcs rupponusy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISIPHBIC YpaBHEHHUS THUIPOJIM3a COOTBETCTBYOMHUX coneil. Kakoe
3HavyeHue pH (< wnn> 7) UMEIOT pacTBOPBI 3TUX COJEeH?

5. 3omb THApOKCUIA MarHus noiydeH mytem cmemmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsii 4acTHUI] MOJTYYEHHOIO 30/ W HalMIIUTE
(bopMyTy €ero MUIIEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CHIIy U OIPENEIUTE HAIPABIECHUE CaMONPOU3BOJIBHOIO
MPOTEKaHUs pEeakUUu TMpU CTAHJAPTHBIX YCIOBUSAX, HCIONb3ySd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX IoTeHInanos HJ + H3PO, — J, + H3PO3 + H,0.

7. TlpuBeauTe cXeMbl 3JEKTPOJHBIX IPOLECCOB M MOJEKYJSpPHBbIE YpaBHEHHS pEaKIHii,
NPOTEKAIOIIMX TPH 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 coctapuia 0,01 r/4.

8. CocTaBbTe NEKTPOHHO-MOHHBIE YPAaBHEHHsI 3JIEKTPOJHBIX MPOILIECCOB (aHOA UHEPTHBIN) U




CTpyKTypHBIii
DJIEMEHT
KOMIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

MOJIEKYJISIPHOE YpaBHEHHE PEaKIuu, MPOUCXOAAIIeH npu anekTpoiuse pactBopa CoSOy,
Beruucnute pakTuyeckoe KOJIMYECTBO METAIA, MOJIyYEHHOTO Ha KaTo/Ie TPH 3JEKTPOIN3e
Co(NO3),, eciu 37eKTpOIIH3 MPOBOAMIM B TedeHUH | 4. Bbixo MeTasuia mo Toky coctaBmi 85%.
YkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0/Ia METaJIJIa 110 CPABHEHUIO C PACUETHBIM.




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

[IpomexyTouHass arTecTalysi O JUCHUIUIMHE «XUMHS» BKJIIOYAET TEOPETHUUYECKUE
BOIIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 0OYUYAIOIIMMUCS 3HAHUHM, U TPAKTHYECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
IK3aMEHa.

DK3aMeH 10 JaHHOW TUCIHUIUIMHE MPOBOAUTCA B YCTHOM (hopMe MO 3K3aMEHalMOHHBIM
OuneraM, KaXAblii U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHUX BOMPOCA U OJHO MPAKTUYECKOE
3aJlaHueE.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA:

— Ha OUEHKY «OTJHYHO» (5 0amnoB) — oOydarouuiicss JEMOHCTPHUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYecKOoe M TIIyOOKOe 3HaHHE
yueOHOro Martepuana, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO OIEpUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUX MTOBBIIICHHOHN CI0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluics IEMOHCTPUPYET CpEIHUN YpPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOMYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPyIHEHUS TMpPU aHAIUTUYECKUX OIepalusx,
nepeHoce 3HaHWK M YMEHUH Ha HOBBIE, HECTAaHIAPTHBIE CUTYAIHH.

— Ha OLIGHKY «YyJI0BJIETBOPHUTEJIBLHO» (3 6amia) — o0ydyarouiuiicss JEMOHCTPUPYET MOPOTOBBIi
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIUI: B X0/I€ KOHTPOJILHBIX MEPOIPHUATHI JOITYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBHE OTHENbHBIX 3HAHUM, YMEHUMN, HABBIKOB, OOy4YaroIIUNCS
UCTIBITHIBAET 3HAYUTENBHBIC 3aTPYJHEHUS TPU ONEPHPOBAHUM 3HAHUAMHU U YMEHHSMHU TIPH UX
MEPEeHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLIEHKY «HeY/0BJIeTBOPUTEJIbHO» (2 0amia) — oOydaromuiics JeMOHCTPUPYET 3HAHUS HE
6onee 20% TEOpeTHUECKOTO MaTepuaina, JOMYCKAeT CYIIECTBEHHbIE OUIMOKH, HE MOXET
MOKa3aTh MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIO0BJIeTBOPHUTeIbHO» (1 Oamn) — oOydarouuiics He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOW3BEICHHS W OOBACHEHHWs WHPOpPMAIWU, HE MOXET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUs MPOCTHIX 3ajau.



