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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM T'OJTy Ha 3aceaHuu Kapeapsl XUMUU

[Iporokonm ot 20 . Ne
3aB. kadenpoii H.JI. Menstauk

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojTy Ha 3acefanuu Kapeapsl XuMHUU

[Iporokonm ot 20 . Ne
3aB. kadenpoii H.JI. Menstauk

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefanuu Kadeapsl XuMHUU

[Iporokonm ot 20 1. Ne

3aB. kadenpoit H.JL. Mensnuk

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefanuu Kadeapsl XuMHUU

IIporokom or 20 . Ne
3aB. kadeapoii H.JI. Mensauk

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanmsanuu B 2030 - 2031
y4eOHOM roJly Ha 3acejaHuu kadeapbl XUMHH

[Iporokom ot 20 1. Ne

3aB. xadenpoit H.J1. Mensnnk




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIUHBI « XUMUS» sABIIsieTCs GOPMUPOBAHUE
(GbyHIlaMeHTaJIbHBIX 3HAHUN B 00J1aCTH COBPEMEHHOI XUMUU, BKIIOYAIOIIUX OCHOBHbBIE
MOHSTHSI, 3aKOHBI M 3aKOHOMEPHOCTH, OIMCHIBAOIIME CBOMCTBA XUMHUUECKUX COCTUHECHHIA;
pa3BUTHE HABBIKOB CAMOCTOSATEIHHON PabOThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKIX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
NeSITEIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

JucuunnrHa XuMus BXOAUT B 00s13aTEIbHYIO 4acTh Y4€OHOI0 I1aHa
00pa3oBaTenbHON IPOrPaMMBI.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIHUILINH/ TPAKTHK:

"Xumus" B 00beMe IporpaMMbl cpeiHel 00111e00pa3oBaTeIbHOM IKOJIbI

3HaHus (yMEHUs, BIIAICHNUS ), IOJyYEHHbIE IPU U3YYE€HUH JaHHOMN JUCIMITIIMHbI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

be3zonacHOCTb XKU3HEACATEILHOCTH

OCHOBEI IMUIICBBIX ITPOU3BOACTB

MGTOI[BI M TEXHOJIOTHH UCIBITAHUH 1 KOHTPOJIA B HHHIGBOfI IMPOMBIIIJICHHOCTH

Opranuzanys 1 TEXHOJIOTHUS KOHTPOJIS Ka4ecTBa

3 Komnerenuuu odyyaromerocsi, popmMupyemMsbie B pe3y/bTaTe 0CBOCHHS

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbrare ocBOE€HUS AUCUUILIMHBL (MOAYI) «XUMUS» 00ydaromuiics JOJKEeH
o0JaiaTh CIEeaYIOMUMU KOMIETEHIUSIMHU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JOCTHIKCHHA KOMIICTCHIINN

OIIK-1 Cnocoben ananu3upoBaTh 3a7a4u MpohecCUOHATBLHOM IeITeTbHOCTH Ha OCHOBE
HOJ'IO)KGHHﬁ, 3aKOHOB U METOI0OB B 00JIaCTH €CTECTBEHHBIX HAaYK U MAaTCMAaTUKN

OIlK-1.1 Hcnonb3yeT nonoxKeHusl, 3aKOHbl 1 METO/bI B 00J1aCTH €CTECTBEHHBIX
HAyK ¥ MaTeMaTHKU IPU PEIICHUHU NPAKTUYECKUX 3a/1a4

OIIK-1.2 Pemaer cranaapTHbie podeccuoHanbHbIE 3a/1a4K ¢ TPUMEHEHUEM
METOJ0B MaTEMaTHYECKOr0 aHaJIN3a

OIIK-1.3 IIpuMeHsieT ecTeCTBEHHOHAYYHbIEC 3HAHUS M METOJIBI MAaTEMAaTUYECKOT O

aHaJIM3a B MPOoQeCcCUOHANIBHOMN EITEeIbHOCTH

OIIK-2 CnocobeH hopmynupoBath 3a1a4u MpOoPeCCHOHATHHON ASSITENFHOCTA HA OCHOBE
3HaHUN TPOMUIBHBIX Pa3eNOB MATEMATHUECKUX M €CTECTBEHHOHAYUHBIX JUCIHUILITUH

OIIK-2.1 BrIinonHseT NocTaHoOBKY 3a/1a4 B ()OpMaTM30BaHHOM BH/JIE HA OCHOBE
3HaHUH NPO(UIBHBIX Pa3eIOB MATEMAaTUIECKUX U
€CTeCTBEHHOHAYYHBIX JUCUUIUIMH B 00J1aCTH pOoQecCuoHanbHOM
JIESITEIBHOCTH

OIIK-2.2 BriOupaer mareMaTHueCKU# anmapart s pereHus popMaan30BaHHBIX
3aja4 B 00J1acTH MPOo(heCCHOHATLHON AESTEIbHOCTH




4. CTpyKTYpa, 00bEM H COJEepKaHNEe TUCUUIIMHBI (MOIYJIs1)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 5 3aueTHbIX eaunul] 180 akaa. yacos, B TOM

qHce:

— KOHTaKTHas padora — 18,7 akaj. 4acos:

— ayauTopHas — 16 akaj. yacos;

— BHeayauTopHas — 2,7 akKaJl. 4acoB;

— camocTosTenbHas pabora — 148,5 akaj. 4yacos;

— B popme npakTudeckoil moaroroBku — 0 akai. yac;
— MO/ATOTOBKA K 3K3aMeHy — 8,9 akaj. Jac

— MOATOTOBKA K 3a4€Ty — 3,9 akaj. yac

dopma aTTecTaluu - 3a4eT, IK3aMeH

AynutopHast ] o
KOHTaKTHas paboTa = dopma TeKyIIero
Pasien/ Tema 2 (B akaj. yacax) g E{ Bun § KOHTPOJISI Ko
[— > g O | caMOCTOATENBHOH |  yCIIeBACMOCTH H KOMITETeHIIHH
o & paboThI MIPOMEKYTOUHOM
na6. | mpakr. [ .8 aTTECTALNN
Jlek. < S
3aH. 3aH. | O &
1. Xumus
- oopmieHHE
oT4eTa Mo
nabopaTopHOi
pabore;
- perieHne 3amura OIIK-1.1,
11 Xuntaeckas JIOMAIITHETO nabopaTopHO OIlK-1.2,
TepMOJHHAMHKa 2 24 3amanns Ne 1; pabotsl. JlomarHee OIIK-1.3,
- 3aganue Ne 1. OIIK-2.1,
CaMOCTOSITEIbHOE TecrupoBanue. OIIK-2.2
U3y4eHHe
y4eOHO u
HAay4YHOU
JIUTEPATYPHI.
- oopmieHHE
oT4YeTa 10
nmabopaTtopHoOi
paborte;
1 - pelueHue 3ammra OIIK-1.1,
JOMAIIHETO nabopaTopHOI OIIK-1.2,
1.2 XuMuueckas KHHETHKA 3 3amaHus Ne 2; pabotsl. [lomanHee OIIK-1.3,
- 3aganue No 2. OIIK-2.1,
CaMOCTOSITENEHOE TecTupoBanue. OIIK-2.2
n3ydeHue
yaeOHOU 1
Hay4YHOU
JTATEPATYPHI.
- oopmneHue
oT4YeTa M0
naGopaTopHoit 3amuTa 5 OIIK-1.1,
ote: nabopaTtopHoi OIlK-1.2,
1.3 PactBopsl 2 2 15,75 pa i pabotsbl. Jlomaminee OIIK-1.3,
z;oliae E:gz 3aganue Ne 3. OIIK-2.1,
. TectupoBanue OIIK-2.2
3aganus Ne 3;




CaMOCTOSTENBHOE
U3yUCHUE
yueOHOH U
HayJHOU
JIUTEPaTypHL.

1.4 JTucriepcHble CUCTEMBI

16,95

- oopmIieHHE
oT4eTa o
nabopaTopHOH
pabore;
CaMOCTOSATENbHOE
U3ydeHHUE
yueOHOl U
Hay4HOU
JIUTEpaTyphl.

3ammura
nabopaTtopHO

paboThl.
TectupoBanwue.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-2.1,
OIIK-2.2

1.5 OxucnurensHO-
BOCCTaHOBUTEILHEIE
MPOIIECCHI

47,35

- oopmIieHHE
oTyera o
nabopaTopHOA
paborte;

- peleHue
JIOMAIITHETO
3aganus Ne 4;
CaMOCTOSITETTbHOE
n3yJdeHHe
yueOHOH H
Hay4YHOM
JIUTEPATypPHI.

3amura
nabopatopHoi
pabotsl. JJomariHee
3amadue Ne 4.
TectupoBanwme.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-2.1,
OIIK-2.2

1.6 DnekTpoxumMu4eckue
CHCTEMBI

41,45

- opopmiieHHE
oTyeTa 1o
nabopaTopHOi
pabore;

- pereHue
JIOMAITHETO
3aganus Ne 5;
CaMOCTOSITEIIbHOE
U3y4YeHHE
yueOHOH H
Hay4HOU
JIUTEPaTypPHL.

3amura
nabopaTopHO
pabotsl. Jlomamniaee
3amanue Ne 5.
TecrupoBanue.

OIIK-2.1,
OIIK-2.2,
OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Wroro no pazneny

148,5

Hroro 3a CEMECTP

88,8

OK3aMCH

HToro no nuCUMIUINHE

148,5

3a4er, 3K3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B npornecce npenogaBanus JUCUUIUIMHBL «XUMUS TPUMEHSIETCS TPAAULIMOHHAS
MH(POPMAIMOHHO-KOMMYHHKALMOHHAS! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuu mpoXoAAT Kak B HH(PpOpMaIMoHHOU (opMe, T1Ie UMEET MECTO
MOCJIeI0BAaTEIbHOE U3JI0KEHHE MaTeprala B JUCIUIUTMHAPHON JIOTHKE, OCYIIECTBIIIEMOE
MIPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBaMU, TaK U B (popMme JieKuuit-6ece1bl WiIn Juanora
C ayAUTOPUEM, JIEKIUIN C MPUMEHEHUEM DJIIEMEHTOB «MO3TOBOM aTakwuy, JEKIUMI -
KOHCYJIbTAIIMH, TJIe TEOPETHUECKUI MaTepuall 3apaHee BBIAACTCS CTyIeHTaM IS
CaMOCTOSITENIFHOTO U3YyUEHHUs], Ul OJATOTOBKH BOIIPOCOB JIEKTOPY, TAKUM 00Pa30M, JICKITUS
MPOXOHUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMHUMO 3TOTO B JIEKIIUH MOTYT UCIOJIB30BATHCS 3JIEMEHTHI IPOOIEMHOTO
nznoxenus. Ocoboe MeCTo B MPOIIECCE MPETOAaBaHUS IUCHUILTHHBI «XUMHUS 3aHUMAIOT
JIEKIMH C MCTIOJIb30BAaHUEM JEMOHCTPALMOHHOTO XUMHYECKOT'O SKCIIEPUMEHTA, KOTOPBII
II03BOJISIET HauOOoJIee MOJIHO pPealn30BaTh METO/I IIPOOIEMHOTO O0yUYEHHS Yepe3 OCTaHOBKY
Ipo0JIEM € TIOMOIIBIO IEMOHCTPALIUH SIBIICHHUH, PeaKLUi UK ITPOLIECCOB.

Jis peanu3annu MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHON 00pa3oBaTeIbHOM
TEXHOJIOTUH NPOBOASATCS JIEKLIUU-BU3YaIN3alliH, B X0/I€ KOTOPBIX U3JIOKEHHE
TEOPETUYECKOTI0 MaTepuasa CONpOBOXKIACTCSA IPE3CHTALIEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xoe J1a00opaTopHbIX paboT, B X0€ KOTOPbIX
yueOHasi paboTa MPOBOAUTCS € pealbHbIMU XMMUYECKMMH BeriecTBamu. Ha mabopaTopHbIx
pa0oTax BBIIOJIHIIOTCS I'PYIIOBBIC UM UHIAMBUyaIbHbIE 3aJaHUsI 10 IPOHAEHHON TEMe.
ITpu npoBeneHun 1a0OPATOPHBIX 3aHATHH UCIIOIB3YETCS METOJ] KOHTEKCTHOTO 00y4eHus,
KOTOPBIH 1103BOJIIET YCBOUTh MaTe€pHall IyTeM BBISABICHUS CBA3EH MEXKIY KOHKPETHBIM
3HaHUEM U ero npuMeHeHneM. Kpome toro, rienecoodpa3Ho UCIONIb30BaTh TEXHOIOTHIO
KOJIJIEKTUBHOTO B3aUMOOOyUYeHHs (apHYI0 paboTy) TpeX BUIOB: CTaTUYECKas mapa,
JMHAMUYecKas Iapa, BapHallMOHHas Iapa; COBMEIas ee ¢ TEXHOJIOIHel MOAYIbHOTO
o0y4yeHus. BBIOIHUB 3KCIIEPUMEHT, oOydatomyecs GopMyIHpytoT 0000IIEeHHbIE BEIBOIBI
10 CEpUU OIBITOB, UCMOJIb3Ys MPUEMBl AaHAJIOTHH U CPaBHEHHUS.

CamocrosTenbHas paboTa 00y4arolXcsl BKIOYAeT B ce0s caMble pa3HOOOpa3HbIe
(dopMbl yueOHOM AeATENbHOCTH: BBIMOJIHEHHE JOMAIIHUX 33aJJaHUH, 3aBepIICHNE
oopmieHus 1abopaTopHBIX pabOT, MOArOTOBKA K MPAKTUKYMY, U3y4€HHE OCHOBHOTO U
JIOMOJTHUTEIBHOTO MaTepuaa o yueOHUKaM 1 MOcoOUsM, UTEHHE U popaboTKa HayYHOH
JIUTEepaTypsl B OMOIMOTEKe, HaMcaHue peepaToB U KypCOBBIX paboT, MOJrOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectaninu.CamMocTosTeNbHas paboTa 00yJyaromuxcs
JI0JKHA OBITh HalpaBlieHa Ha 3aKPeIyICHUs TEOPETUYECKOT0 MaTepuaa, H3JI0KeHHOTO
mpernoiaBaTeneM, Ha MpopaboTKy TeM, OTBEIEHHBIX Ha CAMOCTOSITENIbHOE U3yUeHHE, Ha
MOJITOTOBKY K JJAOOPAaTOPHBIM 3aHATHSIM, BBIITOJIHEHHE JOMAIIHUX 33JJaHUN U MIOATOTOBKY K
PYOEKHOMY U 3aKIIOYUTENBHOMY KOHTpOuO. [Ipu mpoBeneHun pyoexHOro U
3aKJIIOYUTEIBHOTO KOHTPOJISE OCHOBHBIMHU 3aJlauaMU, CTOSIIIMMHU NEpe]] IPeToaBaTelieM,
SIBJISIIOTCS: BBISIBJICHUE CTENIEHH MTPABUILHOCTH, 00beMa, ITyOUHbI 3HaHUH, yMEHUH,
HaBBIKOB, TMOJIYYE€HHBIX [TPU U3YUYEHUH Kypca HapsiAy C BBISIBICHUEM CTETIEHU
CaMOCTOSITENTbHOCTH B TPUMEHEHHUH MOJYYSHHBIX 3HAaHUN, YMEHUN U HaBBIKOB.

CoBpeMeHHbIE UHTEPAaKTUBHBIE CPEICTBA MO3BOJISIOT SKCIEPUMEHTHPOBATH C HOBBIMU
¢bopmamu kKoHTpoJIs. OOydarOLIMMCS MTPEUIaraloTcs TECThI U 337a4M B SJIEKTPOHHOM BHUJIE, C
aBTOMAaTU3MPOBAHHOM CUCTEMOM MPOBEPKH. B oTinume oT 00bIYHOTO TECTUPOBAHMSI TAaKOM
CIOCO0 KOHTPOJIS MO3BOJISIET CTYACHTAM B JIF000€ BpeMsl IPOUTH TECT, MPOAHATU3NPOBATh
OLIMOKH U IIPOWUTH TECT BTOPUYHO.

6 Y4eOHO-MeTOoqMYECKOE 0O0ecTedeHHe CAaMOCTOATEIbHOM PadoThl 00y4aOIIMXCS

[IpencraBieHo B mpuioxeHuu 1.



7 OueHO4YHbIE CPeICTBA ISl POBECHUs POMEKYTOYHON aTTeCTAllul
[IpencraByieHbl B TPUIOKEHUH 2.

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITUHBI

a) OcHoBHAas JMTEpPaTypa:

1. Tenpdman, M. . Xumus : yaebnuk / M. U. 'envpman, B. I1. FOctparos. — 4-¢
m3a. — Cankr-IlerepOypr : Jlanp, 2022. — 480 c. — ISBN 978-5-8114-0200-7. — Tekcr :
AJIEKTPOHHBIN // JlaHb : 35ekTpoHHO-O0nbOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/210221 (nara obparuenus: 17.01.2025). — Pexxum gocryma: s
aBTOPH3. MOJIb30BATEIICH.

2. Xumus : yueOHuk 1151 By30B / FO. A. Jlebenes, I'. H. danees, A. M. I'ony6es, B.
H. [TamoBan ; mox o6mieit penakuueii I'. H. daneeBa. — 2-¢ usn., mepepad. u gom. —
Mocksa : M3natenscTBo FOpaiit, 2023. — 431 ¢. — (Bsicmee obpazoBanue). — ISBN 978-5
-534-02453-1. — Tekcr : anexktpoHHbli // Obpa3zoBaTenbHas mwiardopma FOpait [caiit]. —
URL.: https://urait.ru/book/cover/7F0C2B24-7759-4C94-8783-185D7EB61ES8 (narta
obpamenus: 17.01.2025).

0) lonoJIHUTeILHASA JIUTEPATYypa:

1. Mensiauk, H. JI. PactBopsr! : npaktukym / H. JI. Measuuk, 3. P. Mynnuna, O.

A. Mumypuna ; Marautoropckuii roc. rexuuueckuit yu-T uM. I'. . Hocosa. -
Maruutoropck : MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - 3arx. ¢ TuTyn1. SKpaHa. -
URL : https://magtu.informsystema.ru/uploader/fileUpload?
name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true (marta obpaiueHus:
14.02.2022). - Makpoo0ObeKT. - TekcT : a5eKTpoHHbIid. - CBeleHHs 0CTYIHBI Takke Ha CD-
ROM.

2. Mensnuk, H. JI. [lucnepcuslie cuctemsl : npaktukym / H. JI. Mensuuxk, 3. P.
Mynnuna, O. A. Mumypusa ; Marauroropckuii roc. rexunueckuii yH-T um. I'. M. Hocosga. -
Maruutoropck : MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - 3arx. ¢ TUTYy. SKpaHa. -
URL.: https://magtu.informsystema.ru/uploader/fileUpload?
name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true (mara obpareHus:
14.02.2022). - MakpooObeKT. - TeKCT : 3eKTPOHHBIN. - CBeleH s TOCTYIHBI Takxke Ha CD-
ROM.

3. Konsiga, JI. I'. OkucnauTenbHO-BOCCTaHOBUTEIbHBIE peakiiMi. OCHOBBI
anekTpoxumuu : yaebnoe nocodue / JI. I'. Komsina, 3. P. Mynnuna ; MI'TY. -
Marnutoropck : MI'TVY, 2015. - 58 c. : un., Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true (marta oOpaieHus:
14.02.2022). - MakpooObeKT. - TeKcT : 2IeKTpOHHBIN. - FIMeeTcs medaTHbIi aHaJIoT.

4. Mumypusa, O. A. Xumnueckast knHeTuka. CoCTOSSHUE XUMUYECKOTO
paBHOBecHs : mpakTukyM / O. A. Mumypuna, 3. P. Mymnuna, O. B. Epmiosa ;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBsa. - Marauroropck : MI'TY um. T
. Hocoga, 2019. - 1 CD-ROM. - 3arn. ¢ Tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true (marta oOpareHus:
14.02.2022). - MakpooObeKT. - TekcT : aekTpoHHbIN. - CBeeHHs AocTymHbI Takke Ha CD-
ROM.

5. Koposun, H.B. O6mas xumus: yued. A1 TEXHUYECKUX Halpas. U CIIeLl.

By30B /H.B. KopoBun —9-¢ u3n., mepepab.- M.: Beicm. mik., 2007.- 557 c.: uin. - ISBN 978-5-
06-004403-4. - TekcT: HEMOCPEACTBCHHBIM.

6. Kpatkuit cnpaBouHUK GU3HKO-XUMHYECKUX BesmunH / cocT.: H. M. Bapon, A.

M. TlonomapeBa, A. A. PaBnens, 3. H. Tumodeesa; mox pen. A. A. Panens, A. M.
[Tonomapesoii. - 10-e uzn., ucnp. u gorm. - CII06. : UBan ®emopos, 2003. - 238 c. : ui. - ISBN
5-8194-0071-2. - TekcT: HEMOCPEACTBEHHBIH.



7. V3BecTus BBICHINX Y4eOHBIX 3aBeleHUN. XUMHUS U XUMHYECKast TEXHOIOTHSI:
Hay4YHO-TexHHuYecKkuil xxypHan — ISSN 0579-2991.

B) MeTonnueckne yKa3aHus:

1. Mumypuna, O.A. DHepreTuka XuMHYECKUX MPOIECCOB: METOAMYECKHUE YKa3aHUs K
71a00paTOPHBIM paboTaM IO AUCHUILUIMHE «XUMHUs» I 00yUYaroIIUXCs BCEX HallPaBICHUN
MOATOTOBKH U CIICIUAIILHOCTEN THEBHOUM opMbl oOyuernus / O.A. Mumrypuna;
MaruauToropckuii roc. Texuuueckuid yu-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um.
I'. . Hocoga, 2016. — 11 c. — TekcT : HEMOCPEICTBEHHBIN.

2. Konspa, JI.I'. Xumuyeckas TepMOAMHAMUKA: METOJANYECKUE YKA3aHUS TS
CaMOCTOSITENTbHON PabOThI O AUCHUIUIMHE «XUMHUS» U1 00y4JarOIIMUXCs BCEX HANpaBICHUN
MOJITOTOBKH U crienuanbHocTeil Becex popm oOyuenus / JL.I'. Konsiga; MarHuToropckwii roc.
texHuueckuil yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. . Hocosa, 2020. —
18 c. — TekcT : HenmocpeACTBEHHBIH.

3. Komsina, JI.I'. CkOpocTh XUMHUUYECKHX PEAKIINA U XUMHUYECKOE PAaBHOBECHE:!
Metoanyeckre ykazaHus K 1a00paTOpHBIM paboTaM MO AUCHUIUTHHE «XUMUS» JUIs
00yJaromuxcs BceX HAIPaBJICHUH MMOATOTOBKH M CIIEIUATBHOCTEH BceX popM 0OyueHus /
JL.I'. Konspga, E.B. Tapacrok; Marauroropckuii roc. tTexuudeckuit yu-T uM. I'. M. HocoBa. —
Maruurtoropck : MI'TY um. I'. 1. Hocosa, 2020. —8 c. — TekcT : HenocpeCTBEHHbIH.

4. Ponuonosa, H.1. Xumnyeckas KuHEeTHKAa. XUMHUECKOE PAaBHOBECHE:
METOAMYECKUE YKA3aHUs TSI CAMOCTOSATEIIEHOW PaOOThI IO TUCIUTUTHHE « X UMD JUIS
00yJaroImuxcst BCeX HaIpaBJICHUH MMOATOTOBKHU M CHIEIIMATBHOCTEN BceX (HopM 0OydeHus /
H.NU. Ponuonosa, A.Il. [TonomapeB; Marautoropckuii roc. TexHuueckuii yu-t um. I'. 1.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TexkcrT :
HEINOCPEICTBEHHBIMN.

5. YUymposa, JI.B. PactBopsl: MmeToinueckas pa3paboTKa K 1JabopaTOpHBIM paboTaM 1o
JUCHUIUINHE «XUMUS» [l 00y4aronuxcs BceX HalpaBiIeHUH MOATOTOBKY U
crenuanbHocTel Beex popm ooyuenus / JI.B. Uynposa, T.M. Kynukosa; Marautoropckuit
roc. rexuudecknid yH-T uM. I'. 1. HocoBa. — Maruurtoropck : MI'TY um. I'. 1. Hocoga,
2020. — 41 c. — TekcT : HEMOCPEICTBEHHBIH.

6. YUympona, JI.B. PactBopsl: MmeTouueckas pa3paboTka K caMOCTOATEIbHON padoTe
0 TUCHUIUIMHE «XHUMHUD» 7151 00y4YaIoLUXCsl [10 BCEM HAIIPaBJICHUSIM ITOATOTOBKH U
crienuagbHOCTIM Beex ¢hopm oOyuenus / JI.B. Uynposa, 3.P. Mymmna, O.A. Muiypusa;
Marnurtoropckuii roc. Texaudeckuid yH-T uM. I'. M. HocoBa. — Marnuroropck : MI'TY um.
I'. . Hocoga, 2017. — 26 c. — TekcT : HEeMOCPEICTBEHHBIN.

7. Konsina, JI.I'. KonyonHble pacTBOpBI: METOIMYECKUE YKa3aHUS K J1a00paTOpHOM
paboTe Mo AUCUUIIIINHE «XUMUS» IS 00yHaroIIMUXCs IO BCEM HApaBIE€HUSM MOJATOTOBKU U
cnenuanbHocTIM Beex ¢opM oOyuenus / JI.I'. Konsina, JI.A. boabsH; Marautoropckuii roc.
texandeckuid yH-T uM. ['. U. HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocoga, 2017. — 9
c. — TekcT : HemocpeACTBEHHBIMN.

8. Komsima, JI.I'. OxucIuTenbHO-BOCCTAHOBUTEIBHBIE PEAKIINU: METOIMYECKUE
yKa3aHHs K Ja00paTOpHOI paboTe N0 AUCHUIUINHE «XUMHUS» IS 00yJaroIIMXCs BCEX
HampaBJICHUH MOATOTOBKYU U cHelMaibHOCTeN Beex (popm obyuenus / JI.I'. Komsina, E.B.
Tapacrok; Marauroropckuii roc. rexuudeckud yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. U1. Hocoa, 2020. — 10 c. — TekcT : HEMOCpeACTBEHHBIM.

9. Konsna, JI.I'. OkucauTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH U AJIEKTPOXUMUYECKUE
MIPOLIECCHI: METOIUYECKAs pa3padoTKa K CAMOCTOATEIBHOM paboTe ISl 00yJaroIuXCs 1o
BCEM HaIPaBICHHUSIM MOJITOTOBKH U CIIeUaIbHOCTAM Beex Gpopm oOyuenwus / JL.I'. Konsna,
E.B. Tapactok, O.P. Mynnuna; Marauroropckuii roc. rexunueckuit yH-T uM. I'. M. Hocosa.
— Marnutoropck : MI'TY um. I'. K. HocoBa, 2017. — 41 c. — TekcT : HEenocpenCTBEHHBI.

10. Mumrypuna, O.A. DNeKTpOXUMHUYECKUE TIPOLECCHI: METOJUUECKHE YKA3aHUS K
nabopaTopHoil paboTe Mo AUCUUIUINHE «XUMHUSD» 7151 00YJaIOIIMXCS 110 BCEM HaIpaBJICHUSM
MOJITOTOBKH U CIIEHUAIEHOCTAM Bcex Gopm oOyuenus / O.A. Mumypuna,



H.U. PonnonoBa; Marauroropckuii roc. rTexunueckuii yH-T uM. I'. M. Hocona. —
Maruurtoropck : MI'TY um. I'. 1. Hocosa, 2017. — 13 ¢. — TekcT : HEnmocpeACTBEHHBI.

r) [Ilporpammuoe odecneuenne u UHTEpHET-pecypcehl:

IIporpammHoe obecnieueHue

HaumenoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
MS Office 2007 |\ 135 o1 17.09.2007 Gecepouro
Professional
FAR Manager cB00OIHO pacripocTpansemoe [10 0eccpovHO
7Zip cB00OOHO pactpoctpansemoe [10 OeccpouHO
bpaysep Yandex |cBoOoano pacnpoctpansiemoe [10 06eccpovHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca Cchuika

DnekTpoHHbIe pecypchl oudimoreku MI'TY uwm. I'.1. https://host.megaprolib.net/M
Hocosa P0109/Web

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

Poccuiickas 'ocynapctBennas oubnuoreka. Karanorn
/catalogues/

denepanbHOE rOCYAaPCTBEHHOE OFOIKETHOE

yupexaenue «DeneparbHbIii HHCTUTYT URL: http://www1.fips.ru/
POMBIIIJICHHON COOCTBEHHOCTH)

HanuonansHas nHGOpMamoOHHO-aHATUTHYECKAS URL:

cuctema — Poccuiickuit nuaekc HaygHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHII) asp

DJeKTpoHHas 0a3a mepuoIuuecKux u3nanuii East View

Information Services, OO0 «11BUC» hitps://dlib.eastview.com/

9 MaTepuajibHO-TeXHUYECKOe olecredeHne JUCHUNIMHBI (MOAYJIs1)

MatepuanbHO-TEXHUYECKOE 00ecTIeYeHHEe TUCITUTINHBI BKITFOYAET:

VY4eOHble ayIUTOpUH I IPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

OcHaiienue: MynbTUMeIUHBIE CPEICTBA XpaHEHUs, TIepeadn U MPeACTaBICHUs
uH(pOopMaLUu.

VY4eOHble ayIUTOpUN JJIs IPOBEACHUS JIAOOPATOPHBIX 3aHATHH, IPYNIOBLIX U
HHIUBHUIYAJIbHBIX KOHCYJ'II)T&HI/I?I, TCKYLIETO KOHTPOJIA U HpOMe)I(YTOqHOﬁ arrecranun.
OcHamenue: O6opyaoBaHuE AJI BHITTOTHEHUS 1a00OPATOPHBIX paboT, XUMHYECKast TTOCY/Ia,
PCAKTUBEI, HaFJ’IfI}IHBIe MaTCpurabI: Ta6J'II/II_[I)I, CXEMBI, ITJIaKaTHhI.

[Tomerenust y1si CAaMOCTOSATEIBHOM pabOThI 00YJAIOIITUXCSI.

OcHarienue: [TepconanbHbie kKoMmboTephI ¢ maketom MS Office, Berxomom B
HNHTEepHET U C TOCTYNOM B JIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTEIbHYIO CPEy
YHHBEPCUTETA.

[Tomemienus s XpaHeHUs: ¥ MPOPUIAKTUYECKOTO 00CITYyKUBaHUSI y4eOHOTO
000pyT0BaHUS.

OcHnamenue: Crennaxu, cei@bl 7151 XpaHeHUs] yaeOHOro 000pYyJ0BaHHUS.
NHCcTpyMeHTHI sl peMOHTa J1abopaTOpHOTO 000PYI0BAHUS.



INPUJIOKEHUE 1

6. YueGHO-MeTogUeCcKoe 00eceueHre CAaMOCTOATETbHOU PAaGOThI 00YYaIOIIUXC

CamocrosiTensHas paGOTa 06y‘la}()U.H/IXC}I ToApas/Ie/sAeTCs Ha ayAMTOPHYIO, KOTOpas IPOMCXOJHUT KakK BO BpeMst naﬁopaToprIx 3aHATHH, TaK U Ha IUIAHOBBIX KOHCY/IpTaUMAX, U Ha
BHEAYIUTOPHYIO, IIPOUCXOIALLYIO BO BPEMs MOJATOTOBKH CTY/JICHTAMH OTYETOB IO Hﬁ60paT0pHLIM 3aHATHAM H BHITIOJHEHUS TOMAIIHHUX 3aJaHHIL.

AYINTOpHAK  CMOGTORTETbHA  PAGOTA OBYNAIOUIXCH TEATIOTAracT MpoXOAeHHe Teciposamnn mo Kaxiowy pasteny miewsnmms, 1 ©CTBI  BKIIFOYAFOT
TEOPETUYECKHE M TPAKTUYECKUE 3a/aHMs, OTBETHl HAa KOTOpBIE TPEOYIOT TIIyOOKOro MOHUMAaHHUS
M3y4EHHOro Marepuaia. TecTbl HOCTPOeHbI €MUHOOOPA3HO: K KaXKIOMY BOIIPOCY MpeAIaraeTcs 4eTbipe
BapHaHTa OTBETOB, CPEIAM KOTOPBIX OJMH WM HECKOJIbKO NpaBWIbHbIX. OOpaboTka pe3yabTaToB
OCYILLECTBIISICTCSA IIyTEM COIOCTABJICHUS IOJIYYEHHBIX PE3YyJIbTaTOB C ATAIOHHBIMU M IPOTEKAET OYEHb
ObIcTpo. MakcuMasbHOE KOJIMYECTBO OAIIOB B KaxK10i Teme Kypea — 10.

BapHaHTLI TeMaTHYeCKHUX TEeCTOBBIX 3aJaHUM 119 TEKYHIEro KOHTPOJIA
XuMHuyeckas TEPpMOAUHAMHUKA

B tectax no teme «XuMu4eckasi TEPMOAMHAMUKA»: MEPBBIC IECTh 3aIaHUN OLICHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aiI, a BOCBMOE, IEBITOE U IECIATOE 3aJaHusI — B 2 Oaya.

Teer Ne 1

1. Ilpu paccMOTpEHUH XUMHUECKOW PEaKLUU cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbl
0) MPOAYKTHI XUMUYECKOU PeaKIuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U IPOAYKTHl PEaKLIUU
2. Tlepserlit 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEeMAaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
0) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBNNS PEaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TemoBoit A3 dekT peakin otprunarencH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CUCTEMBI MOBBILIAETCS
4. CrangapTHble TeIUIOBbIE 3()(PEKTh MPUHIATO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakwue u3 npuBeICHHBIX PEaKIUi SBISIOTCS SHIOTCPMHUUECKUMHE?
a) 1/2 N+ 3/2 H,=NHj3 , AH = — 46 K]I>x/Moib
0)H,+4/20,=H,0, AH = -242 K]]x/Monb
B) 1/2 N2+ 1/20,=NO AH = 90 K]I>x/mMomb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I»x/mMoab

6. Kakas m3 HamMcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHHs oKcHia azoTa ( || ) B
CTaHJApTHBIX YCIOBUAX?

a) 1/2 N2+ 0O0=NO B) 1/2 N2+ 1/2 0, =NO

6) N+ 1/20,=NO r) NHz;+ 520, =2NO+3H,0
7. Tlpum BoccranoBienun 16T okcuma meau( || ) mo peakuuu :

CuO () *+ C (rpagmr) = CU (o + CO (), mormotuaock 22 /I TENIOTHI.

DHrtanenus o0pa3zoBaHus okcuaa meau ( || ) paBHa:

a) 110 B)220,5

6) -200,5 r)735

8. Hua peakmuu  NiO oy + C (pagurn = Ni ) + CO (. Omnpenenure BO3MOXKHOE HAIpPaBICHUE
CaMOIIPOU3BOJILHOIO TEUCHHS PEAKIIMU IPU CTAHIAPTHBIX YCIOBUIX U IIpHU Temiepatype 627°C.

\ BemectBo \ AH®z93  (KJI>K/MOIIB) \ S%gg  (x/mMmonb*K) \




NiO -239,7 38
C (rpacpur) 0 5,74
Ni 0 29,9
CO (p -110,5 197,4

B otBeTe ykaxuTe 3HaueHus dHeprum [ mMOOCa mMpu CTaHIAPTHBIX YCIOBUSX, MIPH TEMIEpaType
627°Cu TeMIeparypy Hadyajia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTPONUS PU PA3TI0KEHUN KapOOHaTa KaJIbIHs?
a) YBEIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs I') HE 3HaI0
10. Mannas peakus: 2KClOs (pg) —2KCl (15)+30; (), AH<O MokeT caMOnpon3BOIBHO IPOTEKATh
a) B IPSIMOM HaIpaBJIeHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Tecrax mo reMe «XHMHYECKash KHHETHKAY: IIEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOC 3aIaHHUs
ouenusarorcda B 0,5 6aia; mecroe, ceAbLMOE, BOCBbMOE, IEBSITOE U JecsiToe — B 1 Oaiu1, a oAuHHAaAIaToe
—B 2,5 Oaina.

Teer Ne 1

1. Pazpen xumuu, U3y4arouIuil CKOPOCTH U MEXaHU3MbI XUMUYECKUX PEaKIUi, Ha3bIBACTCS
a) XMMHAYecKas TEPMOIMHAMHKA
0) TEpPMOXUMHUS
B) XMMHYECKass KHHETHKA
2. CKOpOCTh XUMHUECKOW peakluu — 37O ...
a) BpeMms, 32 KOTOPOE MOJTHOCTBHIO PACXOAYeTCsl OJTHO U3 MICXOTHBIX BEIIECTB
0) M3MeHEeHUe KOJTMYECTBA BEIIECTBA PeareHTOB (MK MPOAYKTOB) PEaKI[MH B EANHHILY BpEMEHU B
enuHuIEe 00BeMa
B) KOJIMYECTBO BEIIECTBA MPOIYKTOB PEAKIIUU K MOMEHTY OKOHYAHHSI peaKlun
3. B Kakux enuHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUYECKOW peakiuu?
a) MOIIb T ¢
0) Oe3pa3zmepHas BeIMYMHA
B) MOJIB”
4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XMMHUECKUX pEeaKLni?
a) OT IPUPOJIBI PearupyroINX BEIIECTB
0) OT TeMnepaTypsl
B) OT 00beMa peakIHOHHOTO cocya
5. CocrosiHEe XMMHUYECKOTO PaBHOBECHS OOPATUMBIX IPOIIECCOB KOJIMUECTBEHHO XapaKTEePU3YeTCs .. .
a) paBHOBECHBIMU KOHIICHTPAIUSMH MPOIYKTOB PEaKIIUU
0) DHEpruei aKTUBU3AIUN
B) KOHCTaHTOI paBHOBECHS
6. Kak 3anucsiBaercs BoipaxkeHue it ckopocTu peakuuu 4 NO ) + 6 HoO =4 NH3 () +5 O, ()
a) V = k[NO]*[H,0] 6) V = k[NH3][03] B) V = k[NOJ*[H.0]°
7. Kak 3anmmiercst BeIpakeHHE Ui KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B]*
6) K = [C][D]/ [A][B]
8) Kp = [A][B] */ [C][D]
8. Kakoii oTpe3ok Ha quarpaMMe MmoKa3bIBaeT 3HAYCHHUE TEIIIOBOTO A dexTa peakiun?

a) 1 *E / \




5) 2 2

B) 3 7'y

v

XO0J1 peaKInu

9. YTo MOXXHO CKa3aTh O pEaKIMH, N300paKEHHON Ha TUarpaMme K Bompocy 87

a) 9K30TEepMHUYECKasl peaKiIus

0) SHIOTEepMHUYECKAs PEeaKITUs

B) pEaKIis ONMCHIBACT COCTOSIHUE PAaBHOBECHUS
10. PaBHoBecue peakuun Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEILAeTCsl BIIEBO.

a) MPY MOHUKEHUH TEMIIEPATYPhI

0) IIpH MMOBBIICHUHU TEMITEPATYPhI

B) IIPU MOBBILICHUH JIaBJICHUS

11. Jina peaxkuuu C + 2 H 5 (1 = CH 4 () Ipu HEKOTOpOI TeMIepaType KOHCTaHTa PaBHOBECHUs paBHA
0,8. PaBHOBecHast KOHIIEHTpalMsl BOJopoia paBHa 1,2 Mosb/1. BerarcnuTe HCXOAHYIO0 KOHIIEHTPAIHIO
BOJIOpO/IA.

a) 1,2

0) 3.5

B) 5,0

PacTBOpBI

B Ttecrax mo teme «PacTBopbl»: mepBoe 3aqaHHe OlleHHMBaeTcs B 1 Oamn; BTOpoe, TpeThbe,
Y4eTBEpPTOE, MATOE U MIECTOE 3a1aHus - B 1,5 Oana; ceibMoe, BOCBMOE, JIEBIATOE H JISCATOC — B
0,5 6anna.

Tect Nel

1. {nst ypaBHenus peakiun Cu SO; + KOH —... cokpallieHHOe MOHHOE YpaBHEHUE 3alUIIeTCs B BUJIE
1) 2K* + SO, = K,S04
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO,+ 20H™ = Cu(OH)2{ + 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
1 2)2 3)11 4) 13

4. Ins monmasnienust ruaponusa xjiaopuaa xpoma (I1I) cnegyer
1) 1006aBUTH CONAHYIO KHCIOTY
2) 100aBUTH IIEIOYb
3) pa3baBUTH PacTBOP BOJOU
4) TOBBICHTBH TEMIIEPATYPY
5. B pas3baBieHHOM pacTBOpe, MPUTOTOBJIEHHBIM U3 TUApOCyidbdaTa KajlblUsi U BOJBI, CyMMa
KO3 PHUIIMEHTOB B ypaBHEHUU HEOOPATUMOMN JUCCOLMAIIMH PACTBOPEHHOT'O BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PactBopuMmocTh Okcanara cepebpa paBHa 3,27-107 1/ 100r H,O. Onpenenure npou3BeACHUE
pactBopumoct AgyC,04
1) 510" 2)1,16:10°*  3)10,7.10° 4)2,31-10°°
7. MaccoBas 1011 paCTBOPEHHOI'0 BELIECTBA — 3TO OTHOLIEHUE



1) maccsl BelecTBa K Macce BOJIBI

2) KOJHMYECTBa BEIIECTBA K 00BEMY BOJIbI

3) Macchl BellecTBa K Macce pacTBopa

4) KoJIMYecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K crmabpiM 37eKTpoIuTaM OTHOCUTCS ...

1) ruapoKcH aMMOHHMS

2) THAPOKCH] KaJus

3)  xJopuI Kaublus

4) wmaprasioBas KHCJIOTa
9. M3BecTHO, YTO BOJHBIE PACTBOPHI MHOTHX COJI€H MOTYT MMETh INEJTOYHYIO WM KHUCIYIO Cpeny.
[IpuuunHO# 3TOTO ABIAETCA ...

1) saexTpoaus coneit

2) IUCTIPONOPLUOHUPOBAHUE CONCH

3) ruapaTHpOBaHHUE CONEi

4) THAPOJIU3 COJICH
10.3nauenne PH umcToii Boas npu 25°C cocrasiser

1)1 2) 7 3)0 4) 10

I[I/ICHepCHbIe CHUCTEMDbI

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

Tect Nel

1.  Vkaxwure pazMepbl YaCTHUI] KOJJIOUTHBIX CHCTEM

1) wmenbie 1 HM

2)  Gomasie 100 HM

3) ot uM g0 100 aM
2. Kakuwe WOHBI CIOCOOHBI BBI3BaTh KOATyMSALHIO KOJJIOMJA, YACTHIBI KOTOPOTO HUMEIOT
MTOJIOKUTEIBHBIN 3apsia?

1)  KaTHOHBI

2)  aHHUOHBI

3)  TONApHBIE MOJIEKYJT
3. Jlna xakoro 3JEKTPOIUTA MOPOT KOATYIISAIIUU KOJUIOUA C MOJIOKUTEIFHO 3apsSKEHHOW YacTHIICH
JOTHKEeH OBITh HAUMEHBIIUM?

1) xuopun Kanus

2) cynbdar Kanus

3) oprodocdar kamus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”
KaKOM 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTaduiu3aTopa?

1)  xmopun xenesa (111)

2) BOja

3)  rUapOKCHI Kalus
5. Ilpum B3ammopmeiictBuu 20 mua 0,001H wutpata cBunma (1) ¢ 10 mum 0,02H cynedara kammst
obpa3zyercs 3o0mb cynbdara cBunna (ll). K kakomy s1ekTpoAy ITOMKHBI MEpPEeMemIaThCsl YacTHUIIBI
nucnepcHo (as3bl mpu AneKTponse?

1) HaxomATCS B COCTOSHHM JMHAMUYECKOTO PAaBHOBECHS

2) K Karomy

3) kaHomy
6. B nBe ko061 HamuTO 1Mo 50 MIT 30715 TUAPOKCH A Keme3a. [[st Toro 4ToObl BBI3BaTh KOATYIISIHIO
30114 moTpedoBasioch 100aBUTh: B epByto — 5,3 M 1H pactBopa xmopuna kanus; B Ipyryto — 18,7 miu
0,001H pactBopa docdaTa HaTpusi. Beraucaute mopor Koaryisiud Kaxaoro dJIEKTPOJIUTA.



OKHCANTENbHO-BOCCTAHOBUTEIbHbIE MpoueCChI

B Tectax mo teme «OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPEThE,
4eTBEpPTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 6ama; mectoe — B 1 6at; ceapmMoe u BOCbMOE — B 2
Oamna, a aeBsitoe — B 2,5 0aJIOB.

Tecer Ne 1
1. OxucauTenb — 3TO aTOM, MOJIEKYJa WIM UOH, KOTOPBIH ...
1) YBEJIMUYUBAET CBOIO CTEIIEHb OKUCIICHUS
2) MPUHUMAET HJIEKTPOHBI
3) OTJAET CBOM DJIEKTPOHBI
2. IIpouiecc BOCCTaHOBJIEHMSI UMEET MECTO B ClIydae, KOT/a ...
1) HEUTPaJIbHBIE ATOMBI IIPEBPAILAIOTCA B ITOJIOKUTEIbHO-3aPKEHHBIE HOHBI
2) MIOJIOKUTEIIBHBIN 3apsii HOHA YMEHbBIIIAETCS
3) OTpHULATEIIbHBIN 3aps]l MOHA YBEINYUBACTCA
3. U3 npencraBineHHbIX HUXKE peakunil kK OBP nucnponopunoHupoBaHus NPUHAJIEHKHUT ...
1) S + 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBHUTEIISIM OTHOCSTCS ...
1)  Mertauibl, BOAOPO, YIIEPOT
2)  aKTUBHBIC HEMETAJUIBI
3)  DIEMEHTHI, HaXOIAIINECS B CPEIHEH YACTH TIEPHOANICCKON CHCTEMBI
5. CterneHn OKHCIICHUSI KUCIIOPO/Ia a) B BOZE M 0) B IIEPOKCHJIE BOIOPOIA COOTBETCTBEHHO PABHHI . . .
1) a)-2;06)-2
2) a)—2;0)+2
3) a)-20-1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCIIOHN cpefie, BOCCTAaHABJIUBAETCA JO ...
1)  karnona Mn?*
2)  wmanranar-mona MnO,”
3)  oxkcuma maprania (1) MnO
7. B peakuuu, npotekarorieii mo cxeme Cr,S3 + KNO; > K,CrO4 + K;SO4 + NO okucienuto
MIOJIBEPTAIOTCS CIICTYIOIIUE HIIEMEHTHI ...
1) asorucepa
2)  cepaH XpoMm
3)  XpoM u a30T
8. Cymma k03¢ GHUIMEHTOB B PeaKIiy, PHUBEICHHON B Bonpoce Ne 7 paBHa ...

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

DJIEKTPOXMMHUYECKHE CHCTEMbI

B Ttecrax mo Teme ((3J'ICKTpOXI/IMI/I‘IeCKI/Ie CUCTEMBD». TICPBOC, BTOPOC U IIATOC 3adaHUA
OIICHUBAIKOTCS B 1 63.J'IJ'I; TPETHC U YCTBCPTOC 3alaHUA— B 1,5 6anna; meCToC U CEABbMOC — B 2 Gaa.

Tect Nel
1. DJIEKTPOAHBIN MOTEHIMAT ONPEACIISIOT 10 YPABHEHHUIO ...
1) Hepucra
2) Menneneesa-Kianeiipona
3) Bonbimana

4) Appennyca



2. Paccunraiite DJIC ranpanudeckoro siaementa Mg|IMgSO,||CuSO,|/Cu npu craHmapTHBIX

YCIIOBUSAX
1) -2,03
2) -2,71
3) 2,71
4) 0,81
3. Kaxue nponykTel 00pa3yroTcsi Ha KaTOJIe MPH AJIEKTPOJIU3€e pacTBOpa HUTpaTa cepedpa?
1) BOJOPOT
2) cepedpo
3) a30THasi KUCIIOTa
4) KHCIIOPOJT
4, VYkaxure cymmy K03()GHUIIHEHTOB B ypaBHEHUH 3JI€KTpoIn3a pactBopa Hurpara meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas ®3 TNPUBEACHHBIX  OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIMH  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HaIlpaBJICHUN?
1). FeSO4 + Cu —...
2) CuSO4 + Fe —...
3) CuSO4 + Na —...
4) HCI+ Cu —...
6. BerumcnuTe Maccy IIMHKA, IMOJYYCHHOTO TIPH 3JEKTpPoiu3e cyib(dara MHWHKA, KOTOPBII
MpoBouIN B TeueHue 20 cek mpu cuje Toka 1A
1) 2,110
2) 0,05
3) 0,013
4) 6,7-1073
7. [IpuBenuTe CXEMBI 3JIEKTPOJHBIX MPOIECCOB W MOJICKYJISPHOE YpaBHCHHE pEaKIIUH,

NPOTEKAIOIIEH TPH AIEKTPOXHUMHUYECKOI KOoppo3uu ranbBaHonapsl ZN|Mg B cepHokmcioii cpexe. B
OTBETE YKa)KUTE CYyMMY KOA(P(UIIMEHTOB B MOJIEKYJISIPHOM YpaBHEHHH.

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

BueaynuTopHas  camocrostensuas pabora  obywaommxes OCYHICCTBIIACTCA B BUAC MIYUCHHUA JIMTCpATypbl 110
COOTBCTCTBYIOLIIEMY pPa3acily C HpopaGOTKOP'I MaTtepualia; OQ)OpMHeHI/ISI OTYECTOB IIO J'IaﬁopaTOpHLIM
pa6OTaM " BBIIIOJIHCHUS JOMAITHUX 33}13HI/H>1.

BapuaHThl TeMATHYeCKUX JOMANTHUX 3aJAHUM ISl sueaymropnoii CAMOCTOSITEIbHOM PA0OTHI CTYICHTOB
1o TeMaM

Jlomamuee 3agaaue No 1
10 TEME «XI/IMl/l‘leCKaﬂ TepMO[[l/lHaMl/lKa»

B nmomaniaem 3amaHuu 1Mo TeMe « XUMHYecKass TEPMOJIUHAMIKAY: TIepBasl 3a/1ada OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 Ganna; Tpeths — B 1 Oam.

3agaya Nel
Hus peakumn CHy ) + CO; () = 2 CO () + 2 Hy () onpenennte BO3MOXKHOE HalpaBlICHUE

CaMOITPOU3BOJILHOTO TEUCHUS PEAKIIUU MIPU CTAHIAPTHBIX YCIOBUAX M pu  Temnepatype T = 927 oC,
ecli TerIoBoi 3((eKT peakuu 10 3aJaHHOW TeMIIepaTyphl HE U3MEHHUTCS. Y KOKUTE: a) BBIICTSACTCS



WIA TOTJIOUIAETCS PHEPIus B XOJA€ peakuuu; O0) NPUYMHY HAWJEHHOTO HW3MEHEHUs SHTPOIHUU.
PaccuuraiiTe TeMiepaTypy Hadaja peakLuH.

3amaga Ne2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyO(ry = Ca(OH);z () + C2H; (), HONB3ysch
CTaHJAPTHBIMH TEIUIOTaAMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEIIOThI BBIIEIUTCS UIIH
MOTJIOTHTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3azmaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHSIM PACCUMTANUTE TEIUIOBOM A(PPEKT peaKIiu:
Hypy + COz¢)=CO (+ Ho Ofy. TepMoxummuueckue ypaBHEHUS:

a) Hp ® T X 0)) = H,O (™) AH =-241,9 x]Ix;

6) 2CO ) + 02 @~ 2 COZ ()1 AH = -566,2 KI[)K

Jlomainee 3aganue No 2
10 TeMe «XHMHYECKAsI KHHETHKA»

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

3ajmaua Nel

Peaknus nporekaer no ypasHeHuto: O oy +2 CO y = 2 CO; (. HauanbHple KOHLEHTpauuu
pearupyromux BemectB paBHbL: [O2] = 1,2 mone/i, [COJ= 0,8 Mosb/1. Bo ckoIbKO pa3 H3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, korga mnpopearupyer 30% CO? Bo CkonbKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOI ¥ OOpaTHOW peaklvM, €CIIU YBEIIMUUTh JaBJICHUE B CUCTEME B J1Ba pa3a?

3amaua Ne2

[Tpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNACT B peakuuio 3a 20MHH.
Paccuunraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO PU TEMIIEpaType
200 °C, ecin TemmepaTypHblit KOO(Q(HUIMEHT CKOPOCTH peakiuy paBeH 2. Bo CKoIbKO pas H3MEHHTCs
MIPH 3TOM CKOPOCTh PEaKIHu?

3amaga Ne3

Haiinute HauanpHbIe KOHIIEHTPALIMK UCXOAHBIX BEUIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIIHH:
Fe (7 + H20 ) = FeO () + Hy (1), ecnmm paBHOBECHBIE KOHIIEHTPAIMM PEATHPYIOIUX BENIECTB PABHBIL
[H20]1=0,3momb/m1, [Hz] = 0,4 Momnb/m.

3anaya N4

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

3ajmaya NeS

Bripazute uepes3 KOHIIEHTpAIMK PEareHTOB KOHCTAHThHI PAaBHOBECHS CISIYIOUINX PEaKIHil:

Nz(r) +3 Hz(r) =2 NH3(F), AH =-922 k]I x;
COz(r) +C ™= 2 CO(]-), AH =+160,5 xJIx;
CO(F) + Hzo(r) =CO, @ T Hz(r), AH =-41,1 k]I x.

YKakuTe HanpaBlIeHUE CMEIIEHUS XUMUYECKOTO PABHOBECHS ITHX PEAKIUi: a) IPU MOHMKECHUN
TeMIIepaTyphl, €CIIU JaBJIEHWE TOCTOSHHO;, O) TpH TOBBIIICHUH aBJICHHs, €CIH TeMmIeparypa
MOCTOSIHHA.

Jomamnee 3axanmne Ne 3
no reme «PacTtBopbn»

B nomamHem 3amanmm mo Teme «PacTBOpeI»: TiepBas, BTOpas, TPEThs W IATas 3a7add
orieHuBaercs B 1 Oat; uerBepTas u mectas — B 0,5 Oana.

3agava Nel
B xakom o6beMe BojbI cieayet pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa
osiosa (I1) ¢ mmotHocThIO P = 1,405 1/™MNA?



PaccuuraiiTe: a) MaccoByl JOJIO BEIIECTBA B pacTBOpe; 0) MOJISIPHYIO KOHIIEHTPAITHIO
SKBUBAJIEHTA; B) MOJISLIBHOCTB; ') THUTP; 1) MOJIbHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3agaya Ne2

3aKOHYUTE MOJICKYJSpHbIE W HANUIIATE COKpAICHHBbIE WOHHBIC YPaBHCHHSI peaklui
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe 10 JBa MOJICKYJISPHBIX YPABHCHUS PEAKIUN K CICTYIOIIUM HOHHBIM:

Ba® + CrOss — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H' — Zn*" +H,S

3amaua Ned
Boruncnure pH 0,05M pactBopa cepHON KUCIOTHI.

3amaya NeS

Kakue u3 ciemyromux cosneit moasepratorcs ruaponnsy: NaSiOs. Cu(NOgs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHMs THMAPOJIM3a COOTBETCTBYoIMX cosiell. Kakoe 3Hauenue pH (<
win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Neb

Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3T0ro
COEIMHEHMUSL.

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTETHLHO-BOCCTAHOBUTEIbHBIE MPOIECChD

B nomamaem 3aganuu mo teme «OKUCIUTENIBHO-BOCCTAHOBUTEIBHBIC MTPOIIECCHI»: TTEpBas 3a1a4a
otieHuBaercs B 1,5 Oanna; Bropas — B 2,5 6anna; TpeThs — B 1 Oan.

3amayga Nel
[TonGepute KOA(PPUIMEHTHI B ypPaBHEHHUSX OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHi.

VYKaxuTe TUI KaKI0N peaklvu.

PaccuunTaiiTe SIEKTPOABIKYIIYIO CHIY U ONPEACTUTE HAlpaBIeHHE CaMOIIPOU3BOIILHOTO
NPOTeKaHWs  TEPBOM  PEaKkUMW TNPH  CTAHJAPTHBIX  YCIOBHSX,  HWCIOJB3ysd  3HAYCHUS
OKHCIIUTEILHO-BOCCTAHOBUTENIBHBIX [IOTEHI[UAIOB:

H] + HsPO, — J, + H3PO; + H,0O

HNO, — HNOs; + NO + H,0

H[AUC|4] + H,O, + NaOH — Au +NaCl +0, + H,O

NH;ReO, +H, — Re + NH; + H,0O

KBrO — 0O, + KBr

3amaga No2

CocTaBbTe YpaBHEHUS OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIINI:

KMnO; + NaNO, + H,0 —

NaCrO, + H,0O, + NaOH —

Bi(OH)3 + Na,S,0g+ NaOH —

Bi,O; + C —

Mg + HNOs; (paz6) —

3agaua Ne3

Jaubl nBe okucnutenbHo-BoccTaHoBuTenbHbIe mapbl: KNO,;, KNOjz; u Pb(NOg3),;, PbO..
[Tonp3ysich TaOMUICH CTAaHAAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IOTCHIIMAIIOB, COCTAaBbTE



ypaBHEHHE BO3MOXKHOM peakuuu B ykasanHoi cpeme (HNOs3). Paccuuraiite 3HaucHHe
JJIEKTPOABUIKYILEH CUIIBI PEAKIUU.

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

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

3amaga Nel
CocraBbTe JJIEKTPOHHO-UOHHBIE YpPABHEHUS OSJEKTPOJHBIX MPOIECCOB U  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOpa3yloleld peakiuy, NpOoTeKaroIel mnpu padoTe rajbBaHMYECKOTO dJIEMEHTA
Co/Co(NOs3)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) ragpBaHHUECKOTO 3JIEMEHTA MPH CTAHAAPTHBIX
YCIIOBHSIX.

[IpuHsiB MOTEHIIMAT aHOAA DPABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTAUTE KOHIEHTPAIUIO
KaTHOHOB METaJlJia B KATOAHOM pacTBope, npu kotopoi 3/C ranbBaHUYECKOTo 3JIEMEHTa YMEHbBILIUTCS
Ha 0,02B.

3amaga No2

[IpuBenuTe CXEeMBbl SIEKTPOJHBIX IMPOIECCOB U MOJEKYJSIPHBIE YPAaBHEHHUS PpEaKIluil,
MPOTEKAIOIIUX TIPH SJIEKTPOXUMHYECKOW Koppo3uu raibBaHomapbl Co/Ni: a) B Kucion cpene; 0) Bo
BJIQYKHOM BO3/yXe€.

Onpenenure yOblUTb Macchl aHOJA MPU KOPPO3UHM B KHCIOHN cpene 3a 20 MHH, €CIM CKOPOCTh
koppo3uu cocrasuia 0,01 r/4.

3amaya Ne3

CocraBbTe 3JIEKTPOHHO-UOHHBIE YPAaBHEHUS JJIEKTPOIHBIX IPOLECCOB (aHOJ HWHEPTHBIA) H
MOJIEKYJISIPHOE YPaBHEHHE PEAKIUU, POUCXOIAIICH MPHU 3IIEKTPOTU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOq,

Beruucnure (akTudeckoe KOJWYECTBO MeETalla, MOJYYEeHHOTO Ha KaTOJE TPHU DIICKTPOJIU3E
Co(NO3),, eciu 37eKTPpOIIHA3 TPOBOAMIN B TeueHHH | 4. BeIXoa MeTania mo ToKy cocTaBui 85%.

VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIIEHUS BBIX0/Ia METAJIJIa TI0 CPABHEHUIO C PACUETHBIM.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYecKas TEPMOANHAMHKA)

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKH: MTOHITHE CUCTEMBI, BUIBI CUCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMHU COCTOSIHUSL CUCTEMBI.

Buytpennsis sneprus. Padora. Terutora.

[TepBblii 3aKOH TEPMOJAMHAMUKHU (BBIBOJ).

OHTaNBNUA KaK (PYHKIUS COCTOSHUS CUCTEMbI. DHTANbBIINs 00pa30BaHMs BELIECTBA.
TeroBoit >@dext xumuueckoil peakuuu. DakTopbl, BIMSIONIME HA TEIUIOBOM 3(dekT
XUMHUYECKOHN pPEaKIINH.

7.  Tepmoxumus. 3axoH ['ecca.

8.  CneacrtBus u3 3akoHa 'ecca.

9.  DHrpomus Kak GYHKIUS COCTOSHUS CHCTEMBI.

10. Bropoii 3aKOH TepPMOAMHAMUKH.

11. Tperuii 3aK0H TEPMOIUHAMHUKH.

12. Dueprus ['ub6ca.

13. HanpasieHne caMOpOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

ook wdE

KOHTpOJIbeIe BOITIPOCHI IO TEME «XHMHYecKasi KHHETHKA»

=

XnMuyeckast KnHeTuka. CKOpOCTh XUMUYECKOW PEaKUU U METOMBI €€ PETYJINPOBAHMUS.
BnusiHue KOHIIEHTpauy Ha CKOPOCTh XUMHUUYECKOM peaklnu (3aKOH JA€HCTBYIOLIMX Macc).
3.  BumsHue Temmeparypsl Ha CKOPOCTh XUMHUEcKoM peakmuu. [IpaBmio Bant — N'odda.

no



Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexoJHOro KOMIUIEKca. DHepreTuyecKas JuarpaMmma.
KpuBas MaxkcBemia — bonbimana. DHepreTuueckuii 6apnep.
Karanuruueckue cUCTEMBI.

BistHue karanusaropa Ha CKOPOCTb XMMUYECKON pPEeaKIUu.

0. T'oMOreHHBIN U TE€TEPOTCHHBIA KaTaJIN3.

1. KonebarenbHble peakilyy.

12. Xummdeckoe paBHOBecue. OOpaTUMBbIC U HEOOPATHMBIC PEAKIIUH.
13. KoHcTraHTa XMUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenue xummuueckoro pasHosecus. [lpunnun Jle-Illarense.
15. BnwusHHe KOHLEHTpPALMH, 1aBICHUS U TEMIIEPATypBhI.

16. ®dazoBble paBHOBECHSI.

17. ®da3oBble 1UarpaMMsl JIJIs1 OJHOKOMIIOHEHTHBIX CUCTEM.

RR©o N O A

KonTtpouabHbie Bonpockl o Teme «PacTBopbn»

1.  Tlousarue pactBopa. PacTBopuMOoCTh BemiecTBa. PactBopumocTs rasa.
2. PactBopbel. CmocoObl BBIpOKEHHUS KOHIICHTPAIMU pPACTBOPOB (MaccoBas JOJs, MOJISIpHAs
KOHIIEHTpAIlKs1, MOJISIPHAs KOHLEHTPALKs SKBUBAJICHTA, MOJIbHAS JIOJIS, TUTP).

3. KommuraruBHbIe CBOKCTBA pacTBOPOB. M eanpHbIid pacTBOp.

4.  3axonsl Payns: I (Tonomerpuueckuit) u Il (30yminockonu4eckuii 1 KpUOCKOIIUYECKUIN).

5. Ocmoc. OcMoTuyeckoe napienue. Cxema ocMOMeTpa.

6. KuciaoTrHo-OoCHOBHbBIE B3aUMO/ICHCTBHUS BEIIECTB.

7. HVoHHas Teopus KUCIOT U OCHOBaHUN AppeHuyca. OCHOBHBIC MOHATUSI U TOJOXKEHUS TEOPUU
Appenuyca.

8. Jluccommanmsi KHCJIOT, OCHOBAaHMH M COJEH C TOYKH 3pEHUST WOHHOH Teopuu AppeHmyca
(mpumepsl).

9.  Crenens gucconuarnuu. CHIBHBIC U CIIA0BIC JIEKTPOJIUTHI.

10. duccoumanus cnadbbix snekTponnToB. KoHcTaHTa AMcconnaum.

11. 3akon pazbasnenus OcTBaibpaa.

12. Peakuuu HOHHOTO OOMEHa MEXIY 3JEKTPOJUTAMHU (Ha MpUMEpe peakluil oOpa3oBaHMs Cl1aboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

13. TIpousBeneHue pacTBOPUMOCTH.

14. VouHoe npousBeaeHHE BOAbL. BoIOpOAHBIN U THAPOKCUIIBHBIN MOKA3aTENH.

15. Tunponus coneil. Tunsl ruapoan3a coye.

16. KonmyecTBeHHBIE XapaKTEPUCTUKHU TPOIIECCa THAPOIH3A.

17. ®axTopsl, BIUSIONIME HA MIPOLIECC THIPOIH3A.

KonTtpoabHbie Bonpockl 1o Teme «/[ucnepcHbie cucTeMbDy

I'ereporennsie cmecu. JlucnepcHble CUCTEMBI.
HucnepcHoctb. Knaccudukanum 1ucnepeHbIX CUCTEM.
Konnouansie pactBopsl. JInodguisHbe 1 110(OOHBIE KOJIOUIBI.
CrniocoOblI MostydeHus KOJUIOUIHBIX PACTBOPOB.

CrpoeHre KOJTOUTHBIX YacTHLl.

IIpaBuno dasuca — [leckona.

Y CTONYMBOCTD KOJMIOUAHBIX cucTeM. CTaOMIN3aTOPhI.
Koarymsiuust nuo@uiibHbIX U JIHOGOOHBIX KOJTOUIOB.
CenumeHTanus KOJIOUIOB.

0. Koarynamus KOIIOUIHBIX PACTBOPOB JIEKTPOIUTAMHU.

1. TIlpasuno Illynbue — I'apau. Koarynupytomiast cnocoOHOCTb.
12. Onruueckue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

13. DnexTpuuecKkue CBOMCTBA KOJUIOMIHBIX PACTBOPOB.

RROoOo~NoO~WNE



N A~wWNE

agrwOdpE

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIE
MPOLECCHI»

OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHCIUTENIbHO-BOCCTAHOBUTEIHLHBIE CBOMCTBA BEIICCTB.

Baxxueiiye oKuciIuTean 1 BOCCTAHOBUTEIH.

Tumbl OKUCIUTENTbHO-BOCCTAHOBUTENBHBIX PEAKIIUHN (TIPUMEPHI).
OKHCITUTENIbHO-BOCCTAHOBUTEBHBIHM TOTEHIIUAI.

VYpaBuenue HepHcra.

CocraBiieHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.
Hanpapnenue OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «DJIeKTPOXUMHUYECKHE CUCTEMbD)

DIIeKTPOXUMHUYECKHE cucTeMbl. Kimaccuukanus 3JIeKTPOXUMHUYECKHX TTPOIIECCOB.
DIIEKTPOXUMUYECKHE TTPOLIECCHI, MPOTEKAIOIINE Ha TPAHUIIE Pa3/iesa «MEeTaul — pacTBOPY.
INanpBaHM4eckmii 35emMeHT Jdanusmsa — SIkoowu.

DIIEKTPOABMKYIAS CUJIA TAIbBAHUYECKOTO AJIEMEHTA.

N3MepeHnne »SIEKTPOIHBIX MOTEHIUAIOB. Psii  CTaHAApTHBIX AJIEKTPOAHBIX IOTEHIIMAIOB.

CBOI/ICTBa MCTAJIJIOB B COOTBETCTBUU C UX ITOJIOKCHUCM B PAAY HaHpSDKGHI/II/I

6. YpaBuenue HepHcra.

7. DnexTpoau3 paciiaBoB U pacTBOpoB. KaToaHble U aHOAHBIE IPOLIECCHI.
8.  OObenunenHsi 3akoH Papazes. Boixoq mo Toky.

9.  Koppo3sus meramioB. Kinaccudukarus KOppo3MOHHBIX TPOIECCOB.

10. Xwumudeckas KOppo3wus.

11. DOnexTpoxumuueckas KOppo3us. AHOJHOE OKHCIEHHE METaula U KaTOAHOE BOCCTAHOBJICHHE
OKHCITUTEJI.

12. TIpumepsl KOPPO3UHU B KUCIIOH Cpejie B aTMOC(EPHOI KOPPO3HH.

13. CkopocTh KOppO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3ammuTHBIC TOKPHITHSL.

16. DNeKTpOXMMHYECKUE CIIOCOOBI 3aIUTHI OT KOPPO3UH METAJIOB.

17. Xwumuueckue UCTOYHUKHU TOKa. ['allbBaHMUYECKUN IIEMEHT.

18. XumHUecKkne HCTOUHUKHU TOKA. AKKYMYJISITOPBI.

19. Xwumuueckue UCTOYHUKU TOKA. TOTIIMBHBIE SJIEMEHTHI.



INPUJIOXKXEHHUE 2

7. OeHoOYHbBbIE CPEACTBA /IJIsl NPOBEJeHHUS MPOMEKYTOYHOMH aTTeCcTAlluU
HpOMe)KYTO‘-IHaSI aTTeCcranui HUMECT OCJIBIO ONpCACIINTb CTCIICHb JOCTHIXKCHUA
3aIIaHUPOBAHHBIX PE3YJIbTATOB OOYUEHUs MO JUCIUILIMHE 32 ONpeAeNICHHbIA epuo 00y4UeHHs.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHHUS] M OLICHOYHbIE CPeACTBA JJIsl NPOBeIeHHS
NPOMEKYTOYHOM ATTEeCTALMM:



Kon
WHIUKATOpa

Nuaukatop qocTHxREHUs
KOMIICTCHIINU

OneHouHble CpeacTBa

OIIK-1: CnocobeH aHanM3MpOBATh 3a/a4M NPOPECCHOHATBHON NEATEILHOCTH HAa OCHOBE IOJIOKEHHH, 3aKOHOB M METOAOB B 00JacTH CHOCOOHOCTBIO K

a0CTPaKTHOMY MBILUIEHUIO, aHAIU3Y, CUHTE3Y

OIIK-1.1:

Hcnonp3yeT nooxeHus, 3aKOHbI U
METOABI B OOJIACTH €CTECTBEHHBIX
HayK M MAaTeMaTUKU IIPU PEILICHUU
[IPAaKTUYECKUX 3a1a4

Ilepeyenn TeopeTHYeCKMX BONPOCOB:

1. OCHOBBI XMMHUYECKOM TEPMOAUMHAMHUKHU: CHUCTEMA, TCPMOAMHAMHNYCCKUEC IIapaMETPhI
CHUCTCMBI, (1)YHKI_II/II/I COCTOSAHHA CUCTCMBI. HepBbeI 3aKOH TCPMOJUHAMUKH.

2. DOHepreTuka XMMUYECKHUX ITPOLIECCOB.

3. OHnranbnus. 3akoH ['ecca u cieacTBUs U3 HETO.

4, Outponus. YpaBHeHue bonpiimana. Bropoit u TpeTuii 3akOHbI TEPMOJUHAMUKH.

o. Oueprust [ m06ca. HampasiieHNsI XUMHUECKUX MTPOIIECCOB.

6. Xumnueckass kuHeTuka. CKOpOCTh XUMUYECKOM peakuuu. CpeaHsis U UCTUHHAS CKOPOCTH
peakuuu. Kunernueckas kpuast.

7. CKOpOCTh peaklry U METO/bI €€ PEryJIUPOBAHUS.

8. Bnustare Temrniepatypsl Ha CKOpOcTh peakiuu. [Ipasmino Bant-I'odda.

9. DHeprusi akTUBaluu. AKTUBUPOBAHHBINA KOMILJIEKC. Y paBHEHUE AppeHuyca.

10. KartanusaTopbl 1 KaTaTUTUYECKUE CUCTEMBL. [ OMOT€HHBIN KaTaJIn3.

11. KaranuszaTopsl 1 KaTaauTH4ecKue CUCTEMBI. ['eTepOreHHbI KaTanus.

12. Xumuueckoe paBHoBecHe. KOHCTaHTa XMMHUYECKOIO paBHOBECHSI.

13. Cwmemenne xumuueckoro pasHoBecus. [Ipunnun Jle Hlatense.

14. PactBopbl. CriocoObI BeIpaKE€HUsI KOHIICHTPAIIUUA PACTBOPOB.

15. PactBopsb! 2nekTponuToB. CTeneHp U KOHCTAaHTa dJIEKTPOJUTHYECKON AUCCOLMAMN. 3aKOH
paszbasnenust OcTBaibAA.

16. Jluccouuanus KUCIOT, OCHOBAaHUH, conieil. AM(OTEpHBIE HIEKTPOIUTHL.

17. PactBopumocTs. IlpousBenenue pacTBOpUMOCTU. YcaoBHE OOpa3OBaHHS U PACTBOPEHUS
0CaJKOB.

18. Huccounanus Boasl. MoHHOE npousBeaeHne Boasl. pH.

19. I'mpponus coneit. CTeneHb U KOHCTaHTa TMAPOJIN3a.

20. Hucnepcusie cuctemsl. Knaccuduxanus. Jlnogunbhblie u 11ohoOHbIE KOJIOUIBL.

21. CrpoeHne KOJJIOUIHBIX YacTHLI.

22. Koarynsmus Ko/umonaHbeIX pacTBOPOB.

23. OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE CBOICTBa BEIIECTB. Knaccugukanus

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUH.
24.  DnekTpoxuMMHUYecKHe cucTeMbl. 3akoHbl Dapajes. DIEKTPOAHbIM NOTEHIHA.




25. lNanpBarmyeckwmii anement [lanuaisa Axko0u.

26. DNEKTPOXUMHUECKHE CUCTEMBI: JJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHne 3IeKTpoaun3a.
27. DIIeKTpOoJIN3. AHOJHBIN U KATOJHBIA MPOLECCH IPU EKTPOIN3€e pacTBOpoB. [Iprumenenne
NEKTPOJIN3A.

Koppo3sust. Buast koppo3uu. CriocoOb! 3aIIUThl METAIUIOB OT KOPPO3HH.

OIIK-1.2:

Pemaet CTaHAapTHBIC

npodeccuoHabHBIE  3aJa4dl  C

IMPUMCHCHUCM
MATEMATHYCCKOI'O aHaJIu3a

MCETOJ0B

Ilpumepnsle npakmuyeckue 3a0anus

1. Onpenenuth ¢ KaKMMH U3 YKa3aHHBIX HH)KE BELIECTB MOXKET B3aMMOJCHCTBOBATH PACTBOP
TMJIPOKCUAA Kalusl: MOA0BOJopoaHas kuciorta, xjaopux meau (II), oxcun yrnepona (IV), okcun
ceuHua (II), ruapoxcun amoMuHus, THAPOKCUA aMMOHHUsA. COCTaBbTe ypaBHEHHS BO3MOKHBIX
peakuuii B MOJIEKYJIIPHOM U HOHHO-MOJIEKYJIIPHOU (popmax.

2. Ompenenute BO3MOXKHOCTh BOCCTaHOBJIEHHsS oOKcuaa xene3a FezOs yrmepogom mpu
cTaHJapTHBIX ycnoBusx u Temmneparype 1100 K. Peakius BoccranoBinenust FezO4: Fe3044) +4C ) =
= 3Fe(K) + 4CO(F)

3. TemnepatrypHblii K03 (HUIMEHT peakuy paBeH 2,5. Kak U3MEHUTCS CKOPOCTh peakiMu: a) IpH
noBbIieHuN Temmeparypsl or 60 mo 100°C; 0) mpu OXJaXIeHHH PEeaKIUOHHOW cMecH oT 50 1o
30°C?

4. Tna obpatumoit peakiun FesOyk) + Hopy = 3FeOy + HoO3anummunTe BeIpaskeHNEe KOHCTAHTHI
paBHoBecust AH°, x/[x = + 69,8. Ilpennoxure cnocoObl yBelIUYeHUS] KOHLUEHTPALUN MPOJYKTOB
pEaKIHH.

5. Ilpu npoxkaJMBaHUM METAJUIMYECKOIO THUTaHa oOpaszyercs Oenblii MOPOLIOK, KOTOPBIi
pacTBopsieTCsi B KOHLIEHTPUPOBAaHHOW CEpHOM KHCIOTE€ M CIUIaBisIeTcs CO Ienoubto. Yro
npecTaBisieT codol 3To coequHenune? Hanmummure ypaBHEHNS BCeX YKa3aHHBIX peaklni.

6. CkOJIpKO MWILTIIIUTPOB 96%-HOrO pacTBOpa CEpHOM KHUCIOTHI € IJIOTHOCThIO 1,84 T/Mi
notpedyercs ans npurorosienus 2 i1 0,25M pactopa?

7. Kakue BemectBa M B KAakOM KOJIMYECTBE BBIAENATCA IpH mpoxoxiaeHuu 48250 Kn
aneKTpudecTBa 4epe3 pactBop xsopuaa mapranma (I)? CocraBpTe cxemMy 3JIEKTPOJU3a ITOTO




pacTBopa.

8. AmoMUHUH CKJIeTTaH ¢ Mefpto. Kakol 3 MeTamioB OyJIeT KOppOJUpOBaTh B CPele CEpHOM
KHCIIOTHI 1 aTMOC(epe BIaKHOTO Bo3ayxa? CocTaBbTe CXEMBI SJIEKTPOXUMHUYECKON KOPPO3UH.

OIIK-1.3

HpI/IMCHHeT CCTCCTBCHHOHAYYHBLIC
3HaHUA u MCETO/bI
MaAaTEMaTH4ICCKOI'O aHaJli3a B

npodecCHOHABHOM IeATEIBHOCTH

Ilpumepnsle npakmuueckue 3a0anus:

ITpoBecTr aHAIU3 BIMSHUSA KOHIIEHTPAIIMHM HA CKOPOCTh XUMHUYCCKON peaKInu
Na,S,03 + HSO4 = S + SO, + NaSO4 + H;O mo skcnepuMmeHTanbHBIM JaHHBIM. [IpoBectu
00pabOTKYy MOJYYCHHBIX JaHHBIX C HCIIOIh30BAHUEM COBPEMEHHBIX HH()OPMAI[HOHHBIX TEXHOJOTHIA.
Pe3ynbTaThl ONTOB NPEACTaBUTH B BHJIE TAOIHUIIBI 1.

Tabmuma 1
Howmep O6beM, Ml KoHuenrpanus Bpewms CxkopocTb
onbiTa | Na,S,03 H,0 H,SO,4 Na,S,0s, 107 | mosBienns peaxiuu, 10%,
MOJTB/JT MYTH, C ¢t

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2

5 5 3 2 6,5

[To nanHbIM TaOHIBI 1 TOCTPOUTH TpadUK 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUN
THOCYNb(aTa HATPHs, OTIOKHUB Ha ocu adciucc koHueHTpanuio NaS;0Os, a Ha ocu opauHAT —
CKOpPOCTh PEaKIIHH.

Crenath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUU THOCYIh(aTa HaATPHS.

OIIK-2: Cmnocoben dopmynupoBaTh 3amauu MpodhecCHOHATHHOM JESTEIHPHOCTH Ha OCHOBE 3HAHMM MNPOPUIBHBIX pa3/esioB MaTEMaTHYECKUX H

C€CTCCTBCHHOHAYYHBIX JUCHUIIINH

OIlK-2.1

BeimonHsieT mocTaHOBKY 3amad B
(bopMann3oBaHHOM BHU/I€ HA OCHOBE
3HaHUNW TPO(GUIBHBIX  pa3/IeoB
MaATEMATHYCCKUX u
CCTCCTBCHHOHAYYHBIX JUCHUIIIINH B
o0nactu npodeccuoHaIbHOM
ACATCIIbHOCTH

Hepeuenb meopemuidecKux 6onpocoe

1. OCHOBHBIE METOBI XMMUUYECKOTO aHAIIN3A.
2. OcHoBHbIE MPUOOPEI K 000PYIOBAHUE JIJISI XUMUYECKOTO aHaIN3a BEIIECTB.
3. Metoauku mpoBeaeHus onbIToB. [IpaBuia TeXHUKH 6€30MaCHOCTH.




Ilpumepnsvle npakmuyeckue 3a0anus:

1. s peakumu CHy () + CO2 () = 2 CO () + 2 H; (1) onpeaennte BO3MOKHOE HalpaBJIECHHE
CaMOIIPOM3BOJIBHOTO TCYCHHS PEAKIIMN [IPH CTAHIAPTHBIX YCIOBHSX 1 ipu  Temieparype T =927°C,
eclii TEeTuIOBOW A(P(}EeKT peakuu 10 3aJaHHOW TEeMIEpaTypbl HE HW3MEHUTCS. YKAKUTE: a)
BBIJICTISICTCSl WJIM TIOTJIOLIAETCS AHEPrusl B XOJe peakiuu; 0) MpUYUHY HAlJIEHHOTO W3MEHEHUs
sHTponuu. Paccunraiite TeMiiepaTypy Hadaja peakliiH.

2. BoIpa3uTe uepe3 KOHIEHTpPALMU PearecHTOB KOHCTAHThl PABHOBECHSI CIEIYIOIINX PEaKIIHii
Nowy + 3 Hoy = 2 NH3py, AH = -92,2 x/Ix. Vkaxkure HampaplieHHME CMELICHUS XMMHYECKOIrO
paBHOBECHSI 3TUX PEaKLU: a) MPU MOHWKEHUH TEMIIEPATYphl, €CIU JIaBlIEHUE MOCTOSIHHO; 0) mpH
TIOBBIIICHUH JIABJICHUS, €CIIM TEMIIepaTypa MOCTOSHHA.

3. Cxonpko MUUTWIMTPOB 96%-HOro pacTBOpa CEpHOMl KUCIOTHI € IUIOTHOCTHIO 1,84 1/mi
notpeOyercs uist purotoBieHus 2 i1 0,25M pactBopa?

4. Kakue w3 crieaymomux cojeid moasepraiorcs ruapoinsy: NapSiOs;. Cu(NOgs),. KBr?
CocraBbTe MOHHBICE U MOJIEKYJSIPHBIC YpPaBHEHHUS THUIPOJM3a COOTBETCTBYOmUX coseil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI STUX COJIEH?

5. 3omb ruapokcuaa Maraus noiaydeH mytem cmemmuBanus 0,02 1 0,011, pactBopa MgCl, n
0,028 1 0,005 H. pactBopa NaOH. Onpenenure 3apsa 4acTUL MOJIYYEHHOI'O 30Ji1 U HAUIIUTE
(hopMyITy €r0 MHIICIUTHIL.

6. PaccuuTaiiTe 2JIEKTPOABIDKYILYIO CUIy U ONpPEIEIUTE HAlpaBiICHHE CaMOIPOU3BOJILHOTO
MPOTEKAHUS peaxuu npu CTaHJIaPTHBIX YCIIOBUSIX, UCTIOJNB3YS 3HAYCHUS
OKHUCIIUTENLHO-BOCCTAHOBUTENHBIX noTeHIanos H + H3PO, — J, + H3PO; + H)0.

7. TlpuBeaute CXeMbI DJIEKTPOIHBIX MPOIECCOB W MOJEKYISPHBIC YpPaBHEHUS DPEAKIIUM,

MPOTEKAIOIIUX MIPH AIEKTPOXUMUYECKOM Koppo3un ranbsBanonapbl  Co/Ni: a) B kucmoii cpene; 0) Bo
BIIAYXXKHOM Bo3ayxe. Omnpenenute yObUTh MacChl aHOJIA MPU KOPPO3UHU B KUCIIOM cpenie 3a 20 MUH, eciti
CKOpocTh Kopposuu coctapuia 0,01 r/4.
8. CocTaBbTe JJIEKTPOHHO-MOHHBIE YPAaBHEHHUS DJIEKTPOIHBIX IMPOIECCOB (aHOJ WHEPTHBIN) U
MOJICKYJISIPHOE YpaBHEHUE PEAKIINHU, POUCXOIAIIEH Mpu ekTposu3e pactBopa CoSO,4 Beruncnure
(bakTHYeCKOe KOIMYECTBO MeTaiia, MmojydeHHoro Ha karoge mpu snektponuse Co(NOs),, eciu
AJIEKTPOJIU3 TPOBOAWIM B TeueHWU | 4. Beixon metamna mo Toky cocTtaBui 85%. Ykaxwurte
BO3MO)KHBIE IPUYMHBI YMEHBIIIEHUS BBIX0J1a METAJUIA 110 CPABHEHUIO C PACYETHBIM.

OIlK-2.2

Bribupaer MaTeMaTU4eCKUn
anmapar TSt pereHus
(hopma30BaHHBIX 3aa4 B
o0nactu npodeccuoHaIbHOM

Ilpumepnsle npakmuyeckue 3a0aHuA:

I. Hammcate 5JIEKTpPOHHBIE YPAaBHEHHMs DSJIEKTPOIHBIX ITPOLIECCOB, YPAaBHEHHUE CYMMapHOU
TOKOOOpa3yromeil peakiuu, BeIYUCIUTh DJ[C ralbBaHMUYECKOTO SJEMEHTa, €CITH KOHIICHTPAIUu
MOHOB METAJVIOB PaBHBI: [A|3+]=0,001 MOJIB/I, [C02+]=0,1 MOJIB/]I.

2. Hanncats MOHHBIC U MOJIEKYJSIPHBIE YpaBHEeHUs peakuuid ruaponusa coneit: KsPOy4, NapSOy,




ACATCIIbHOCTH

ZnC|2.

3. 3aKOHUYMTH YpaBHEHHsI PEaKIIHii, HAMCAB UX B MOJICKYJIIPHON M HOHHOM (hopmax:
Al(OH)s + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa runpokcua kanbsius coaepxutcs 478,8 r Ca(OH),. IlnotHocTs pactBopa 1,14
r/mi. Paccunraiite: w(Ca(OH);); Cym; Cox; Cmy N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe ypaBHEHHS OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + Na,SO3 + HyO —.

6. Hammcath SJEKTpPOHHBIC ypaBHEHHUsS OJIJIEKTPOJIHBIX MPOIECCOB, YPaBHEHHE CyMMAapHOU
TOKOOOpa3yromeil peakiuu, BoIYUCIUTh, DJ[C rajlbBAHMYECKOTO SJEMEHTa, €CIM KOHLIEHTPalUu
HOHOB MeTaUIoB paBHbL: [Mn?']=0,01 monb/1, [Au®"]=0,1 Moub/11.

7. 3aKOHYUTH YpaBHECHUsI pEaKIMii, HAMMCAaB UX B MOJICKYJIIPHON ¥ HOHHOH (hopmax:

NH;OH + HNO3; —, Zn(OH); + NaOH—, AlIPO,4 + Na,SO, —.

8. HammcaTh ypaBHEHHUS peakIfii TMIpoJn3a B MOJICKY/ISIpHOM B HoHHOM Buje: Aly(SOy)s, KCI,
Na,SOs.

9. Hanmmcatrbh 5JE€KTpOHHBIE YypaBHEHUS OJIIEKTPOJHBIX IPOIECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpasyromen peakiuu, BeUcIuTh DJC raabBaHUYECKOTO AJIEMEHTa, €CIU KOHIICHTPALMH
HMOHOB METAJVIOB PABHBI: [Zn2+]=0,01 moub/11, [Cu']=1,0 MomB/1.

10. Cynbdat amomunus maccor 36,4 r pactBopmwin B 100 r Boasl. [110THOCTE MOTyd4€HHOTO
pactopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Cox; Crmi N(Al(SO4)3) 1 N (H20); T.

11. Hammcarh 3JCKTpOHHBIC YpPaBHEHHUS JJICKTPOIHBIX IIPOIECCOB, ypaBHEHUE CyMMapHOU
TOKOOOpa3yroleil peakiuu, BeIYUCIUTh, DJ[C ralbBaHMYECKOTO SJEMEHTa, €CIU KOHLIEHTpalUu
WOHOB METAJJIOB PaBHBI: [I\/In2+]=0,01 mous/11, [AgT]=1,0 Momns/m.

12. 3akOoHYHTH YpaBHEHUS PEaKIINii, HAMTMCAB UX B MOJIEKYJISIPHOM M HOHHOM BHUJIE:

MnS + H,SO,4 —, Fe(OH)3 + NaOH —, NH4CI + KOH —.

13. Onpenenure TepMOANHAMHYECKYIO BO3MOKHOCTB poTeKkaHus peakuuu CaO ) + 2 Cyo) =
= CaC; () + CO(), AH; = 460 x>k pu cTaHJapTHBIX YCIOBHsX. PaccunraiiTe TeMnepaTypy Hadana
peakimu, ecmu  S(Ca0)=38 Jx/moms-K; S(C)=6 J[lx/moms-K; S(CaCy)= 70 Ix/monb K;
S(CO)=197 Hx/mons-K.

14. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKITUMN:
KMnO4 + NaNO, + H,SO4 —, Cr2(804)3 + Br, + NaOH —.

15. Onpenenure TEpMOANHAMUYECKYIO BO3MOXKHOCTB npotekanus peakuun 2 Cly ) + 2 HyO(y =4
HCl) + Oy 1y, AHy = 115,6 k) nipu cTaHmapTHBIX ycioBusx. PaccunTaiite TemmnepaTypy Hadana
peakimu, ecau S(Cl2)=223 JIx/mons K; S(H20)=189 Jx/mons-K; S(HClH= 187]1x/monb-K;
S(02)=205 Tx/monb-K.

16. Hartucats ypaBHEHHS peakiivii riapoin3a B MosieKynsipaom u noHHoM Buje: CrCls, NaNOs,




K2CO:s.
17. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUNA:
K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omoreHHas peakuus IpoTekaeT mo ypaBHeHutro H o + b ) = 2 Hl). Hauanpnas
KOHIIEHTpanus Bojopoda 2,1 mousbp/in, moma 1,5 monb/in. Bo CKONBKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, korja npopearupyet 30% Bogopoaa?

19. B 640 mu Boasl pactBopriia 160 1 xmopuna xesnesa (I11). InoTHOCTh mOTydeHHOTO pacTBOpa
1,032 r/mit. Paccuwnraiite: o(FeCls); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpenenute TEPMOJUHAMHUYECKYIO BO3MOMKHOCTB HpOTeKaHHs peakiuun CS; ) +3 Oyp)=
=CO; (1 + 2 SO; (1), AH; = -1075 kI npu craHIapTHBIX yciaoBHsAX. Paccuuraiite Temmeparypy
Hauvana peakuun, eciia S(CS2)=151 JIx/monb-K; S(02)=205 Tx/monb-K; S(CO,)= 213 JIx/moib-K;
S(S0,)=248 Tx/monn K.

21. Peakuus uner no ypasHeHuto: 2 Hy ) + Sy ) = 2 HyS(). HauansHas koHUEHTpanus Bogopoja
2 Monb/1, cepsl 1,5 Monb/n. OnpenenuTe BO CKOIBKO pa3 U3MEHHUTCSI CKOPOCTh PEAKIIMH K MOMEHTY,
korna npopearupyet 0,7 Mosb/1 Bogopoaa?

22. Ompeznenute TEPMOJMHAMUYECKYIO BO3MOKHOCTB IIPOTEKaHUs peakiuu 2 ZNS (o + 3 Oy =
=2 2Zn0 (y + 2 SO, (1, AH, = -890 k/I>x npu cTaHJapTHBIX yclaoBusx. PaccuuTaiite TemnepaTypy
Havasa peakiuu, ecian S(ZnS)=58 Jx/monb K; S(02)=205 Ix/monbs K; S(ZnO)= 44 Jx/moinb-K;
S(S0,)=248 Txx/mons K.

23. HaganbHble KOHLEHTPAIMU UCXOIHBIX BellecTB B peakuuu: 2 SO, iy + Oy () = 2 SO;3 () 6b11H
paBusl 1,8 Monb/n SO; u 2,4 Monb/1 Oz. Bo ckoIbKO pa3 U3MEHUTCSI CKOPOCTh PEAKIIUH K MOMEHTY,
korya mpopearupyet 0,8 Mosb/m SO,?

24. B pactBope opTodocdopHoii kuciaotel Maccoit 1200 r u mutotHOCTHIO 1,153 1/MI contepKuTCS
312 r H3PO,. Paccumnraiite: ®(H3PO,); Cyi; Cox; Crny N(H3PO4) 1 N (H20); T.




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

IIpoMexyTouHass arrecTanys IO IUCUUIUIMHE «XHMHS» BKIHOYAECT TEOPETUYECKHE
BOIPOCHI, TO3BOJISAIOLINE OLEHUTh YPOBEHb YCBOCHMS O0YYaIOLIMMUCS 3HAHUN, U IPAKTUYECKUE
3aJlaHUs, BBIABIAIONIME CTENIEHb CHOPMHUPOBAHHOCTH YMEHHUH U BIaJIeHUH, IpOBOAUTCA B (hopme
3a4eTa.

3a4yer Mo JAHHOW JMCHUIUIMHE MPOBOAUTCS B YCTHOH ¢opme mo Omieram, KaKAblid U3
KOTOPBIX BKJIIOYAET 2 TEOPETUUYECKUX BOIIPOCA U OJHO MPAKTUUYECKOE 3aJaHHE.

Ilokazamenu u Kkpumepuu oyeHUBAHUA 3auema:

«3a4TeHO0» - 00ydJaroUUiicsd IEeMOHCTPUPYET MOPOrOBbIM YpOBEHb C(HOPMUPOBAHHOCTU
KOMIIETEHIIMH: B XOJE€ KOHTPOJIbHBIX MEPONPUATHH JONMYCKAIOTCS OLIMOKH, HpPOSBISIETCS
OTCYTCTBHUE OTJIEJIbHBIX 3HAHUH, YMEHUH, HABBIKOB, 00yUarOIIUNACS UCIIBITHIBAECT 3HAUNUTEIIbHBIE
3aTpYJHEHMS U ONIEPUPOBAHUY 3HAHUSAMHU M YMEHHMSIMHU IIPU X IIEPEHOCE HAa HOBBIE CUTYalUH;

«He 3a4YTeHO0» - 00y4JarolUics HE MOYKET II0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEIACHMUS
1 00bsCHEHHUS MH(POPMALIUY, HE MOKET TMI0Ka3aTh HHTEIIEKTYaJIbHbIE HABBIKU PEIICHHS TPOCTHIX
3az1a4.



