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PaGouas nporpamma cocrasieHa Ha ociose ®I'OC BO - GakanaBpHar 1o HanpasjIeHHIO
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Paboyas nporpamma pacemorpena 1 0j100pena Ha 3aceannn kadeaps Xumnu
15.01.2025, nporokon Ne 4 7
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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl XUMUU

[Iporokom ot 20 . Ne
3aB. kadenpoii H.JI. Menssauk

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

[Iporokonm ot 20 . Ne

3aB. kadeapoii H.JL. Mensnuk

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl XuMHH

IIporokom or 20 . Ne
3aB. kadenpoii H.JI. Mensauuk




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIMHBI « XUMUS» ABIIseTCS (OPMUPOBAHNE
(GbyHIlaMeHTaJIbHBIX 3HAHUN B 00J1aCTH COBPEMEHHOI XUMUU, BKIIOYAIOIIUX OCHOBHbBIE
MIOHSTHS, 3aKOHBI 1 3aKOHOMEPHOCTH, OMUCHIBAIOIINE CBOMCTBA XUMUYECKUX COCIMHEHUII;
pa3BUTHE HABBIKOB CAMOCTOSATEIHHON PabOThl, HEOOXOAUMBIX JUIS IPUMEHEHUS XUMHUYECKHUX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
NeSITEIbHOCTH.

2 MecTo qucHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTe/bHOH MPOrpaMMbl

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

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ PAKTUK:

"Xumusa" B 06beMe nporpaMmbl cpeaHelt 0011eo0pa3oBaTebHON HIKOIIBI

3HaHus (yMEHUs, BIIAICHU ), IOJyYEHHbIE IPU U3YYECHUH JAHHOM JUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

be3zonacHOCTb XKU3HEACATEILHOCTH

3 Komnerenuuun o0y4aromerocsi, popmupyemblie B pe3yJjbTaTe 0CBOCHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00y4eHus

B pe3ynbrare ocBOeHUS AUCUUILUIMHBL (MOAYI) «XUMUS» 00ydaromuiics JOJKEeH
00JIazaTh CIEAYIONIMMU KOMITIETEHIIUSAMMU:

KO[[ HHAUKATOopa I/IHIII/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 CriocobeH aHanu3upoBaTh 3a71a4u MPo(HecCHOHANBEHOM NeSTEIbHOCTH Ha OCHOBE
M0JIOKEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK U MaTEMaTUKU

OIIK-1.1 Hcrionb3yeT MmosioskeHus1, 3aKOHBI ¥ METOJIBI B 00JIACTH €CTECTBEHHBIX
HayK ¥ MaTeMaTHKU IPU PEIIEHUU NPAKTUYECKUX 3a/1a4

OIIK-1.2 Pemaer crangapTHeie podeccnoHanbHbIe 3a/1a4K ¢ TPUMEHEHUEM
METOJ0B MaTEMaTHUECKOr0 aHaJIN3a

OIIK-1.3 IIpuMeHsieT ecTeCTBEHHOHAYYHbIEC 3HAHUS U METOJIBI MAaTEMAaTUYECKOT O

aHaJIM3a B NPOPeCcCCUOHAIBHOMN AEITEIbHOCTU

OIIK-2 Cniocoben ¢opMynupoBaTh 3a1a4u MpoGhecCuOHATBHON IEATeTFHOCTH HAa OCHOBE
3HaHUU HpO(i)I/IJ'II)HI)IX PasacIioB MAaTEMATHYCCKUX U €CCTCCTBCHHOHAYYHBIX JUCIHUITIINH

OIIK-2.1 BeinonHseT nocTaHoBKy 3a7jad B pOPMaIM30BaHHOM BUJIE HA OCHOBE
3HaHUH NPOMUIBHBIX Pa3/IEIOB MATEMaTUYECKUX U
€CTeCTBEHHOHAYYHbIX AUCLUIUIMH B 00J1aCTH pOodecCuoHanbHON
JESTEIIBHOCTH

OIIK-2.2 BeiOupaer MatemaTuyeckuii annapat i peieHus GopMaln30BaHHBIX
3aja4 B 00J1acTH MPOo(heCCHOHATILHON AESTEIbHOCTH




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIHUILUIMHBI COCTABISIET 3 3adeTHbIX eAuHuI] 108 akaj. yacoB, B TOM

qHce:

— KOHTaKkTHast pabora — 58,05 akas. yacos:

— ayauTopHas — 57 akaj. 4acoB;

— BHeayauTopHas — 1,05 akaj. 4acos;

— camocTosTenbHas pabota — 49,95 akaj. 4yacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

dopma aTTecTaluu - 3a4eT

AynuropHas X
KOHTaKTHas padora g QE) dopma TeKyIIero
Pasznen/ tema § (B aan. uacax) é E‘ Buz . KOHTPOIA Kon
[— : g © | camocTosTeNBHO | yomeBaeMOCTHH | L ooy
3 g g paboThI MIPOMEKYTOUHOH
Texk. mal. | mpakr. e aTTeCTalnuu
3aH. 3aH. | O &
1. Xumus
- oopmiIeHHE
oT4YeTa Mo
nabopaTopHOi
pabore;
- perieHne 3amura OIIK-1.1,
11 Xuntaeckas JIOMAIITHETO nabopaTopHO OIlK-1.2,
TepMOJHHAMHKa 4 6 8 3amanns Ne 1; pabotsl. JlomarHee OIIK-1.3,
- 3aganue Ne 1. OIIK-2.1,
CaMOCTOSITEIbHOE TecrupoBanue. OIIK-2.2
U3yueHue
y4eOHO u
HAay4YHOU
JITEPATYPHI.
- oopmieHHE
oTYeTa 1o
nmabopaTtopHoOit
pabore;
1 - perieHne 3amura OIIK-1.1,
JIOMAIIHETO naboparopHoi OIIK-1.2,
1.2 XuMuueckas KHHETHKA 2 4 8 3amaHus Ne 2; pabotsl. lomaiHee OIIK-1.3,
- 3aganue No 2. OIIK-2.1,
CaMOCTOSITENEHOE TecTupoBanue. OIIK-2.2
n3y4YeHUe
yaeOHOU 1
Hay4YHOU
JTATEPATYPHI.
- ohopmieHme
oTYeTa 1o
1a6opaTopHOi 3amura OIlK-1.1,
SoTe: nabopatopHoi OIIK-1.2,
1.3 PactBOpHI 4 8 11 pabore; pabotsl. Jlomaminee OIIK-1.3,
ZI-OI;/IG ;;f:g:o 3aganue Ne 3. OIIK-2.1,
) TectupoBanue OIlIK-2.2
3aganus Ne 3;




CaMOCTOSTENBHOE
U3yUCHHUE
yueOHOH U
HayJHOU
JIUTEPaTypHL.

1.4 JTucriepcHble CUCTEMBI

8,95

- oopmIieHHE
oT4eTa o
nabopaTopHOH
pabore;
CaMOCTOSATENbHOE
U3ydCHHE
yueOHOl U
Hay4YHOU
JIMTEPATYpPBL.

3ammura
nabopaTtopHO

paboThl.
TectupoBanwue.

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

1.5 OkucnurensHO-
BOCCTaHOBUTEJILHBIE
TPOIIECCHI

- oopmIicHHE
oTyera o
nabopaTopHOA
paborte;

- peleHue
JIOMAIITHETO
3aganus Ne 4;
CaMOCTOSITETTbHOE
n3yJdeHune
yueOHOH H
Hay4HOU
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

10

- opopmiieHHE
oTyeTa 1o
nabopaTopHOi
pabore;

- pereHue
JIOMAITHETO
3aganus Ne 5;
CaMOCTOSITEIIbHOE
H3y4eHHE
yueOHOH H
Hay4HOU
JIATEPaTypPHL.

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

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

Wroro no pazneny

19

38

49,95

Wroro 3a cemectp

19

38

49,95

3a4€T

MTOFOIK)ﬂHCHHHHHHe

19

38

49,95

3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

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

Jlexuu mpoXoAAT Kak B HH(POpMaIMOHHOU (opMe, Tie IMEET MECTO
MOCJIeIOBATEIbHOE U3JIOKEHHE MaTepHalia B JUCIUILTMHAPHON JIOTHKE, OCYILECTBIIIEMOE
MIPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBaMU, TaK U B (popMme JieKuuit-6ece1bl WiIn Juanora
C ayAUTOPUEM, JIEKIUIN C MPUMEHEHUEM DJIIEMEHTOB «MO3TOBOM aTakwuy, JEKIUMI -
KOHCYJIbTAIIHH, T/Ie TEOPETHUECKUI MaTepual 3apaHee BbIJAeTCsl CTYACHTaM IS
CaMOCTOSITENILHOTO U3yUEHHUsI, ISl TIOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JECKITHs
MPOXOHUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMHUMO 3TOTO B JIEKIIUH MOTYT UCIOJIB30BATHCS 3JIEMEHTHI IPOOIEMHOTO
nznoxenus. Ocoboe MeCTo B IPOIIECCE MPETOAABAHUS AUCIUILTHHBI « XUMHS 3aHUMAIOT
JIEKIMH C MCTIOJIb30BAaHUEM JIEMOHCTPALMOHHOTO XMMUYECKOTO SKCIIEPUMEHTA, KOTOPBII
MO3BOJISIET HAOOJIEe MOJIHO PEATH30BATh METO/1 MPOOIEMHOTO 00yUEHUS yepe3 MOCTaHOBKY
Ipo0JIEM € IOMOIIBIO AEMOHCTPALIUI SBJIECHUH, peakluii WU IPOLIECCOB.

Jis peanuzannu MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHON 00pa3oBaTeabHOM
TEXHOJIOTUH NPOBOASATCS JIEKLIUU-BU3YaIN3alliH, B X0/I€ KOTOPBIX U3JIOKEHHE
TEOPETUYECKOTI0 MaTepuasa CONpOBOXKIACTCSA IPE3CHTALIEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xoe JadopaTOpHbIX paboT, B X0/ KOTOPBIX
yueOHast paboTa IPOBOAUTCS C pealbHBIMM XMMUYECKMMH BeriecTBamMu. Ha mabopaTopHbIx
pa0oTax BBIIOJIHIIOTCS I'PYIIOBBIC UM UHIAMBUyaIbHbIE 3aJaHUsI 10 IPOHAEHHON TEMe.
ITpu npoBeneHun 1a00PATOPHBIX 3aHATHH UCIOIb3YETCsI METOJ] KOHTEKCTHOI'O O0yUYeHHUS,
KOTOPBIH 1103BOJIIET YCBOUTh MaTe€pHall IyTeM BBISABICHUS CBA3EH MEXKIY KOHKPETHBIM
3HaHUEM U ero npuMmeHeHreM. Kpome toro, riesiecoo0pa3sHo UCIOIb30BaTh TEXHOIOTHIO
KOJIJIEKTUBHOI'O B3aUMOOOyUYeHMs (apHYI0 paboTy) TpeX BUIOB: CTaTUYECKas napa,
JMHAMUYecKas napa, BapyMallMOHHas Ilapa; COBMEILas €€ ¢ TEXHOJIOrHel MOAYIbHOTO
oOyueHus. BeIMOTHUB 3KCIEpUMEHT, 00ydaromuecs GopMyIUpyrOT 0000IIEHHBIE BHIBOIbI
10 CEpUU OIBITOB, UCIOJIb3Ys MPUEMbl AaHAJIOTHH U CPAaBHEHUS.

CamocrosTenbHas paboTa 00y4aroUMXcsl BKIOYaeT B ce0sl caMble pa3HOOOpa3HbIe
(dopMbl yueOHOM AeATENbHOCTH: BBIMOJIHEHHE JOMAIIHUX 33aJJaHUH, 3aBepIICHNE
oopmieHus 1ab0paTopHBIX pabOT, MOATOTOBKA K MPAKTUKYMY, U3y4€HHE OCHOBHOTO U
JIOMOJTHUTEIBHOTO MaTepuaa o yueOHUKaM 1 MOcoOUsM, UTEHHE U popaboTKa HayYHOH
JIUTepaTypsl B OMOIMOTeKe, HamrcaHue pedepaToB U KypCOBBIX paboT, MOATOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectanuu.CaMocTosTenbHas paboTa o0yJaromuxcs
JI0JKHA OBITH HalpaBlieHa Ha 3aKpeIyIeHUs TEOPETUYECKOT0 MaTepuaa, U3JI10)KeHHOTO
IpernoiaBaTeneM, Ha MpopabOTKy TeM, OTBEIEHHBIX Ha CAMOCTOSATENILHOE N3yUeHHe, Ha
MOJITOTOBKY K JJAOOPAaTOPHBIM 3aHATHSIM, BBIITOJIHEHHE JOMAIIHUX 33aJJaHU{ U MOJTOTOBKY K
PYOEKHOMY U 3aKITIOYUTENBHOMY KOHTpouo. [Ipu nmpoBeneHun pyoexHOro U
3aKJIFOYUTEIBHOTO KOHTPOJIS OCHOBHBIMHM 3aJlauaMu, CTOSIIIUMHU MIEpe]] TPeroiaBaTelieM,
SIBJISIIOTCS: BBISIBJICHHE CTENICHH MTPABUILHOCTH, 00beMa, ITyOUHbI 3HaHUH, yMEHUH,
HaBBIKOB, MOJIYYE€HHBIX ITPH U3YYE€HUH Kypca Hapsay C BBIIBICHUEM CTEIEHU
CaMOCTOSITENTbHOCTH B TPUMEHEHHUH MOJYYSHHBIX 3HAaHUN, YMEHUN U HaBBIKOB.

CoBpeMeHHbIE HHTEPAaKTUBHBIE CPE/ICTBA MO3BOJIAIOT HKCIIEPUMEHTUPOBATH C HOBBIMH
¢bopmamu koHTpoJIs. OOydarOLUMMCS ITpeIaraloTcs TECThI U 3a7a4il B 3JIEKTPOHHOM BUJIE, C
aBTOMAaTU3MPOBAHHOM CUCTEMOM MPOBEPKH. B oTinume oT 00bIYHOTO TECTUPOBAHMSI TAaKOM
CIOCO0 KOHTPOJIS MO3BOJISIET CTYACHTAM B JIF000€ BpeMsl IPOUTH TECT, MPOAHATU3NPOBATh
OIMOKH U TIPOUTH TECT BTOPUIHO.

6 Y4eOHO-MeTOoqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst

[IpencraBieno B mpuioxeHuu 1.



7 OueHO4YHbIE CPeICTBA ISl POBECHUs POMEKYTOYHON aTTeCTAllul
[IpencraBieHbl B TPUIOKEHUU 2.

8 YueOHO-MeTOoAMYECKOE H HH(POPMALIMOHHOE 00ecTiedeHne JUCITUIIMHBI

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. [lTamoBan ; mox o6mieit penakuueii I'. H. daneesa. — 2-¢ usn., mepepad. u gom. —
Mocksa : U3natenscTBo FOpaiit, 2023. — 431 c. — (Bsicmee obpazoBanue). — ISBN 978-5
-534-02453-1. — Texcr : anexTponHsii // OOpa3zoBarenbHas miaTdopma FOpaiit [caidt]. —
URL.: https://urait.ru/book/cover/7F0C2B24-7759-4C94-8783-185D7EB61ES8 (narta
obpamenus: 17.01.2025).

0) lonmoJiHUTeILHAS JIUTEPATypa:

1. Komsina, JI. T'. Xumus : yue6noe nocodue / JI. I'. Konsna, JI. I'. Tapactok ; MI'TYV. -
Maruurtoropek : MI'TY, 2015. - 1 snektpos. ont. auck (CD-ROM). - 3ari. ¢ TuTys1. 3KpaHa.
- URL.: https://host.megaprolib.net/MP0109/Download/MObject/1190 (mara obpaieHus:
07.03.2024). - MakpooOBeKT. - TeKcT : aeKTpoHHbIN. - CBeieHHs A0CTYMHBI Takke Ha CD-
ROM.

2. Mynnuna, 3. P. OCHOBHBIE KJIacChl HEOPraHUYECKUX COeTMHEHUH : yueOHoe
nocobue [t By30B] / O. P. Mynnuna ; MarHUTOrOpCcKuil rocyapCTBEHHBIN TEXHUUECKUN
yausepcuteT uM. I'. K. HocoBa. - Maruutoropck : MI'TY um. I'. K. Hocoga, 2022. - 1 CD-
ROM. - 3aru. ¢ tutyin. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20274 (nara oGpamicHus:
07.03.2024). - ISBN 978-5-9967-2553-3. - MakpooOBEKT. - TEKCT : 3JIEKTPOHHBIH. -
Ceenenus goctymnHbl Takke Ha CD-ROM.

3. Mymnuna, 3. P. Xumudeckas TepMoiuHaMMKa : IpakTukyMm / O. P. Mymuna, O. A.
MumypuHa ; MarHuToropckuii roc. rexuudeckuil yu-1 uM. I'. M. Hocosa. - Marauroropcek :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3aru. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884 (nata oOparieHwus:
07.03.2024). - MakpooOBeKT. - TeKcT : AeKTpOHHBIN. - CBeIeH S OCTYIHBI Takxke Ha CD-
ROM.

4. Mumypuna, O. A. Xumundeckas kuHeTHka. COCTOSTHHE XMMUYECKOIO paBHOBECHS :
npakTukyM / O. A. Mumypusa, 3. P. Mynnuna, O. B. EpmoBa ; Marautoropckwii roc.
texHuueckuil yH-T uM. I'. M. Hocosa. - Marauroropck : MI'TY um. I'. 1. Hocoga, 2019. - 1
CD-ROM. - 3arx. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (xarta obpareHus:
07.03.2024). - MakpooOBeKT. - TeKcT : AeKTpOHHBIN. - CBeIeH S OCTYIHBI Takxke Ha CD-
ROM.

5. Menanuk, H. JI. PactBops! : npaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuii roc. rexuudeckuil yH-1 uM. I'. M. Hocosa. - Marauroropcek :
MI'TY um. I'. K. Hocoga, 2019. - 1 CD-ROM. - 3aru. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (nata oOpaiieHus:
07.03.2024). - MakpooOBeKT. - TekcT : aeKTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

6. Mensnuk, H. JI. lucniepcHsie cuctems! : npaktukyM / H. JI. Mensguuk, 3. P.
Mymnuna, O. A. Mumypuna ; Marauroropckuii roc. tTexanueckuit yu-T um. I'. . Hocoga. -
Maruutoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3aru. ¢ TuTyI. SKpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/20681 (maTa obparieHwus:



07.03.2024). - MakpooObeKT. - TekcT : aneKkTpoHHbIN. - CBeneHus AocTynHbI Takke Ha CD-
ROM.

7. MymiuHza, 3. P. OKUCINTEIbHO-BOCCTAHOBUTENBHbBIE PEAKLIUU | IPAKTUKYM [ 17151
By30B] / 3. P. Mymnuna, O. A. Munrypuna ; MarHuTOropcKuii roc. TEXHUYECKH yH-T UM. [
. Hocoga. - Maraurtoropck : MI'TY um. I'. . Hocoga, 2020. - 1 CD-ROM. - 3arx. ¢ Tutyi.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2885 (nara
obpamienusi: 07.03.2024). - MakpooObeKT. - TekcT : 37eKTpoHHBIH. - CBeleH s JOCTYITHBI
takxe Ha CD-ROM.

8. Konana, JI. I'. OxucnurenbHO-BOCCTAaHOBUTENbHbBIE peakini. OCHOBBI
anekTpoxumuu : yaebnoe nocobue / JI. I'. Komsina, 3. P. Mymnuna ; MI'TY. -
Marnutoropck : MI'TY, 2015. - 58 c. : wi., Tabiu. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/159 (mata oOpamieHwus:
07.03.2024). - MakpooOBeKT. - TeKCT : AIEeKTPOHHBIN.

9. Mymuna, 3. P. DnekTpoxumus : npakTukyMm [ams By3oB] / O. P. Mymuna, O. A.
MumypuHa ; Marautoropckuii roc. rexuudeckuil yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3armn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MOQObject/2886 (mata oOpaieHus:
07.03.2024). - MakpooObeKT. - TekcT : aneKkTpoHHbId. - CBeeHHs A0CTyHbI Takke Ha CD-
ROM.

10. KopoBun, H.B. O0mias xumusi: y4e0. Uit TEXHHYECKUX HAIIPaB. U CIIEI.

By30B /H.B. KopoBun —9-¢ u3zn., nepepad.- M.: Beicm. mk., 2007.- 557 c.: mi. - ISBN 978-5-
06-004403-4. - Tekcr: HEMOCPEACTBCHHBIN.
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Hay4yHO-TexHHueckuii xypHai — ISSN 0579-2991.
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1. Mumypuna, O.A. DHepreTnka XMuMHU4YECKHX ITPOLIECCOB: METOUYECKNE YKa3aHUS K
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cnienuanbHocTel Beex ¢popm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuit
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MPOIIECCHI: METOAMYECKas pa3paboTKa K CaMOCTOSITEIIbHOU paboTe Jist 00y4daroImuxcs 1mno
BCEM HaIpaBIICHUSM TIOJITOTOBKHU U CIIeNHaIbHOCTAM BeeX popm oOydenwus / JI.I'. Konsna,
E.B. Tapactok, 3.P. Mymiuna; Marauroropckuii roc. rexundyeckuii yu-T um. I'. M. Hocosa.
— Marnutoropck : MI'TY um. I'. UI. HocoBa, 2017. — 41 c. — Tekct : HenocpeacTBEHHBIH.

10. Mumrypuna, O.A. D1eKTpOXUMHUYECKUE IPOLECCHI: METOJUYECKHE YKA3aHUS K
nabopaTopHOil paboTe Mo AMCUUIUINHE «XUMHUS» U 00YyJaIOMIMXCsI 10 BCEM HAIPaBIICHUSIM
MOJITOTOBKH U CIIEUAIBHOCTSM Beex Gopm oOyuenus / O.A. Mumypuna, H.1. Ponnonoga;
Marnurtoropckuii roc. rTexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . Hocoga, 2023. — 13 c. — TekcT : HemoCpeICTBEHHBIMN.

r) [lporpammuoe odecnieuenne u UnTepHeT-pecypcehi:

IIporpammMHoe odecnevyenue

Haumenosanue .
1o Ne norosopa Cpoxk neicTBUS TUIICH3UH
I':\’/: gfgsglgﬁazlom Ne 135 ot 17.09.2007 06eccpovHo
FAR Manager cB00OOIHO pacnipocTpansemoe [10 06eccpodHo
7Zip cB00OOTHO pacnipocTpansemoe [10 06eccpovHo
bpaysep Yandex |cBoGogHO pacnpoctpansemoe I[1O 0eccpouHo

IIpogeccnonanbHbie 02361 JAHHBIX U MHGPOPMAIMOHHbIE CIIPABOYHbIE CHCTEMBI

HasBanue kypca Cchuika

DnekTpoHHbIe pecypcbl oubauoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

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

Poccutickas ['ocynapctBennas 6ubnuoreka. Karamorn
/catalogues/

denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE
yupexaenue «DeneparbHbIil HHCTHTYT URL: http://www1.fips.ru/
TPOMBIIIICHHOW COOCTBEHHOCTHY




HanmonansHas nH)OpMaImoHHO-aHATUTHYECKAS URL:

(PUHIT) asp

cucreMa — Poccuiickuii nuaekc HaydHoro nutupoBanus | https://elibrary.ru/project_risc.

DnekTpoHHas 0a3a nepuoarueckux u3nanuii East View

Information Services, OO0 «MIBUC» https:/fdlib.eastview.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIINHBI (MOYJIs1)

MarepuaabHO-TEXHHUECKOE 00ECIICYCHNE IUCIUTUTNHBI BKITFOYALT:

VY4eOHbIe ayAMTOPUH JUTS IPOBEICHUS 3aHATHIA JICKIIUOHHOT'O THUIIA.

OcHaienue: MynbTHMEIMIHHBIC CPEICTBA XPAHECHUSI, IEPEIaud U TPE/ICTABICHUS
uHpopMaLuu.

VY4eOHbIe ayIMTOPUU JUTS IPOBEICHUS JIAOOPATOPHBIX 3aHSATHUH, IPYIIOBBIX U
WHIUBUIyJIbHBIX KOHCYJIBTALMH, TEKYILEr0 KOHTPOJIS ¥ IPOMEKYTOYHOM aTTECTAIHH.
Ocnamenue: O60pya0BaHKE TSI BHITTOJHEHUS JIA0OPATOPHBIX padOT, XUMUYECKas TIOCYIa,
peakTuBbl, Harisiiapie MaTepHabl: TaOIHIbI, CXEMBI, IIAKATHI.

[TomereHust A1 CAMOCTOSITENILHOM padOThI 00YJAFOIIUXCSI.

Ocuarmienune: [lepconanbubie kombioTepsl ¢ makerom MS Office, Beixomom B
WHTEpHET U ¢ AOCTYIIOM B 3JICKTPOHHYIO HH()OPMALIMOHHO-00Pa30BaTEIBHYIO CPEIY
YHUBEPCUTETA.

[Tomenienust 1y1st XpaHeHHs ¥ TPOPHIAKTHIECKOTO 00CITy)KUBaHUSI Y4€OHOTO
00opyIOBaHUSI.

Ocnamenne: Cremnaxu, ceidpl A XpaHeHUs] y4eOHOTO 000pYAOBaHHUS.
WHCTpyMEHTBI Il PEMOHTA JIa00paTOPHOTO 000PYIOBAHUSL.



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/IbTaUMAX, 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 TMPAKTUYECKHE 3aJaHMsi, OTBETHl Ha KOTOPHIE TPeOYIOT IIyOOKOrO MOHHMAaHUS
M3y4EHHOro Marepuaia. TecTbl HOCTPOeHbI €MUHOOOPA3HO: K KaXKIOMY BOIIPOCY MpeAIaraeTcs 4eTbipe
BapHaHTa OTBETOB, CPEAM KOTOPBIX OJMH WM HECKOJbKO NpaBMIbHBIX. OOpaboTka pe3ynbTaToB
OCYILLECTBIISICTCSA IIyTEM COIOCTABJICHUS MOJIYYEHHBIX PE3YJIbTaTOB C TAIOHHBIMU 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 «XuMHYECKask TEPMOJAMHAMUKAY: MIEPBBIC IECTh 3a/IaHUI OLIEHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0ai, a BOCEMOE, IEBITOE U IECATOE 3aJaHusa — B 2 Oayia.

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) TEPMOJIMHAMHUKHI MAaTEMAaTHIECKU 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
06) K=R/Nju r) AU= Q-W
3. B sk30TepMuueckoil peakiuu:
a) SHTAJIbINS pEeaKMOHHON cucTeMbl nosblaercs (AH > 0)
0) TemoBoit A3 dekT peakin otprunarencH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CUCTEMBbI MOBBIIIAETCS
4. CrangapTHble TeIUIOBbIE 3()(PEKTh MPUHIATO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakue u3 mpuBeICHHBIX PEAKIINI SIBISIOTCS SHIOTEPMHUUECKUMU?
a) 1/2 N+ 3/2 H,=NHj3 , AH = — 46 K]I»x/Moib
0) H,+4/20,=H,0, AH = -242 K]Ix/Momnb
B) 1/2 N2+ 1/2 0,=NO , AH = 90 K]I>x/mMomb
r) 1/2H;+1/21,=HI, AH = 26 K]I»x/Moi1b

6. Kakas m3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe OOpa3oBaHHs okcuia azora ( || ) B
CTaHJApPTHBIX YCIOBUAX?

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

6) N+1/20,=NO r) NH3+5/20, =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 (pagury = Ni ) + CO (. Ompeznenure BO3MOXKHOE HAIpaBICHUE
CaMOTIPOU3BOJIBHOTO TEUEHUS PEAKIIUU ITPU CTAaHAAPTHBIX YCIOBHAX U IpU Temneparype 627°C.

\ BemecTBo \ AH®293  (KJI>/MOIIB) \ S%gg  (x/monp*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: 2KCIlOs (pg) —2KCl (15)+30; (1), AH<O MokeT caMOnpon3BOIBHO IPOTEKATh
a) B IPSIMOM HaIpaBJIeHUU B) HE MOXXET MMPOTEKATh
0) B 0OpaTHOM HaIlpaBJIeHUU T') HE 3HAI0

XuMnuyeckas 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 Oaia.

Teer Ne 1

1. Pazpen xumuu, U3y4arouIuil CKOPOCTH U MEXaHU3MbI XUMUYECKUX PEaKIUi, Ha3bIBACTCS
a) XMMHAYecKas TEPMOIMHAMHKA
0) TEPMOXHMHUS
B) XMMHYECKasi KHHETHUKA
2. CKOpOCTh XUMHUYECKOM PEaKIUU — 3TO ...
a) BpeMs, 32 KOTOPOE MOTHOCTBHIO PACXOAYETCsl OJJHO U3 MCXOHBIX BEIIECTB
0) M3MeHEeHUe KOJIMYECTBAa BEIIECTBA PeareHTOB (WK MPOAYKTOB) PEaKI[MH B EAMHHILY 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 pPEaKLIni?
a) OT MPUPOJIBI PEaruPYIOLIUX BEIIECTB
0) OT TeMnepaTypsl
B) OT 00beMa peakIMOHHOIO cocy/a
5. CocrosiHMEe XMMUYECKOTO PABHOBECHS OOPATUMBIX MPOIIECCOB KOJIMYECTBEHHO XaPaKTEPUIYETCH ...
a) paBHOBECHBIMU KOHIICHTPAIUSIMH MPOIYKTOB PEaKIIuu
0) SHepruei aKkTHBU3aAIUU
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 Tl KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B]*
6) Kp = [C][D]/ [A][B]
8) Kr = [A][B] */ [C][D]
8. Kaxkoii oTpe3ok Ha quarpamme IMokas3bpIBaeT 3HaUEHUE TeIIOBOro A dekTa peakiuu?

a) 1 *E / \




5) 2 2

B) 3 7y

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 peakuuu Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEILAETCs BIEBO.

a) MPH MOHUKEHUH TEMIIEPATYPhI

0) IIpH MOBBIMICHUHU TEMIIEPATYPhI

B) IIPU MOBBILICHUH JIaBJICHUS

11. Jina peaxkuuu C + 2 H 5 (1 = CH 4 () Ipu HEKOTOpOI TeMIepaType KOHCTaHTa PaBHOBECHUs paBHA
0,8. PaBHOBecHast KOHIIEHTpalUsl BOJopo/ia paBHa 1,2 Moub/1. BerarcnuTe UCXOAHYIO KOHIIEHTPAIHIO
BOJIOpO/IA.

a) 1,2

0) 3.5

B) 5,0

PacTBOpBI

B Ttecrax mo teme «PacTBOpBI»: MEpBOC 3aqaHUE OILICHHMBaeTcs B 1 Oami;, BTOpoOe, TPEThe,
4eTBEPTOE, MATOC U MIECTOE 3a1aHud - B 1,5 Oana; ceibMoe, BOCBMOE, IEBIATOE H JISCATOC — B
0,5 6ama.

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
N1 2)2 3)11 4) 13

4. Ins monasnenust ruaponusa xjaopuaa xpoma (I1I) cnegyer
1) 1006aBUTH CONAHYIO KHCIOTY
2) 100aBUTH IIEI0Yb
3) pa3baBUTH PacTBOP BOJOU
4) TOBBICHTBH TEMIEPATYPY
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. PacTBOpEMOCTh OKcanaTa cepebpa pasHa 3,27-107 1/ 100r H,O. Omnpenenute MpoM3BEnCHHE
pactBopumMoctu Ag2C204
1)5.107" 2)1,16:10°  3)10,7-10° 4)2,31-10°
7. MaccoBas 107151 paCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE



1) maccsl BelecTBa K Macce BOJIBI

2) KOJHMYECTBa BEIIECTBA K 00BEMY BOJIbI

3) Macchl BelecTBa 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 COJIEH MOTYT MMETh IEJTOYHYIO WM KHUCIYIO Cpeny.
[IpuuunHO# 3TOTO ABIAETCA ...

1) saexTpoaus coneit

2) IUCTIPONOPLUOHUPOBAHUE CONCH

3) ruapaTHpOBaHHUE CONEi

4) THAPOSIU3 COJICH
10.3nauenue 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)  Gomabime 100 HM

3) ot 1 uM g0 100 am
2. Kakue WOHBI CIOCOOHBI BBI3BaTh KOATyMSALHUIO KOJJIOMJA, YACTHII KOTOPOTO HUMEIOT
TTOJIOKUTEIBHBIN 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 Kamus

3) oprodocdar kamus
4.  Munema 30515 UIMEET CTPOCHHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”
KAaKOM 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuiu3aropa?

1)  xmopun xenesa (111)

2) Boja

3)  TUAPOKCHI KaIus
5. Ilpum B3ammopmeiictBuu 20 mua 0,001H wutpata cBunma (1) ¢ 10 mum 0,02H cynedara kammst
obpasyercs 30i1b cyinbdara cBuHma (l). K kxakomy snexTpoay MOMKHBI HepeMemaTbcsl YaCTULBI
nucnepcHo (as3bl mpu AneKTponse?

1) HaxomATCS B COCTOSHHM JMHAMUYECKOTO PAaBHOBECHS

2) K Karomy

3) kaHomy
6. B nBe xon0b1 HamuTO 1Mo 50 MIT 30715 TUAPOKCHA Keme3a. [[ist Toro 4ToObl BBI3BaTh KOATYIISIHIO
30114 oTpedoBasioch 100aBUTh: B epByto — 5,3 mi 1H pactBopa xiopuna kanus; B Ipyryto — 18,7 miu
0,001H pactBopa docdara HaTpusi. Berancaute mopor Koaryisiui Kaxaoro dJIEKTPOJIUTA.



OKHCANTENbHO-BOCCTAHOBUTEIbHbIE MpoueCChI

B Tectax mo teme «OKHCIUTEIEHO-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) I0JIOKUTEIIBHBIN 3apsii HOHA YMEHBIIIAETCS
3) OTPHULATEIILHBIN 3aps] MOHA YBEINYUBACTCA
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunoHupoBaHus NPUHALJIEHKHUT ...
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)-2;0)-1
6. [lepmanranar kanus B OBP, nporekaromux B KUCIION Cpefie, BOCCTAaHABJIUBAETCSA JO ...
1)  karuona Mn?*
2)  manrasar-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, IPHUBEJCHHON B Borpoce Ne 7 paBHa ...

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

3J1eKTp0ngnqec1cne CUCTEMBbI

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) MenneneeBa-Kianeiipona
3) Boabimana

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)GHUIIMEHTOB B ypaBHEHUH 2JIEKTPOJIr3a pacTBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas ¥3 TPUBEACHHBIX  OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIMH  MPOTEeKaeT
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) 6,7-10°
7. [IpuBenuTe CXEMBI JJIEKTPOJHBIX IPOLECCOB W MOJICKYJISPHOE YpPaBHCHHE pEaKIIUU,

MPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYCCKON KOppO3uH TanbBaHomapsl Zn|Mg B cepHOKucon cpene. B
OTBETE YKOKUTE CyMMY KO3(P(PHUIIMEHTOB B MOJIEKYJIIPHOM ypaBHEHHHU.

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 OTYCTOB 110 Ha60paTOpHHM
pa6OTaM 1 BBIIIOJIHCHHUS JOMAITHUX SaﬂaHHﬁ.

BapHaHTbI TeMaTHYECKHUX JOMAIIHUX 3aJaAHUM JJIA preaymuroproii CAMOCTOSATEILHOM paGOTbI CTYAEHTOB
mo TeMamM

Jlomamuee 3aganue Ne 1
1o TeMe «XUMHYECKAsI TEPMOTUHAMMKA»

B nmomaniaem 3amaHuu 1Mo TeMe « XUMHUYecKash TEPMOIMHAMIKAY: TIepBast 3aJ1aya OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 Ganna; Tpeths — B 1 Oam.

3amgauga Nel
Jisa peakunn CHy oy + CO, ) = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIPaBIICHUE

CaMOIPOU3BOJIBHOTO TEUYECHHSI PEAKIIMH ITPU CTAaHJAPTHBIX YCIOBUAX M npu  Temmeparype T = 927 °c,
€CITH TETIOBOM (P PEeKT peakLuu 70 3aJaHHOH TeMIlepaTypbl HE U3MEHUTCS. YKaXHTe: a) BhIICIACTCS



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

3amaga Ne2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyOry = Ca(OH);z () + C2H; (1), HONB3ysCH
CTaHJAPTHBIMH TEIUIOTaAMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEIIOThI BBIIEIUTCS UIIH
MOTJIOTHTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3azmaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOW APPEKT 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 3aaHuu MO TeMe «XHMHUYEeCKas KHHETHKay»: IepBas 3ajada oleHuBaeTcs B 1,5
Oamna; Bropast — B 0,5 Gana; TpeThs, 4eTBepTas u nsaras — B 1 6asr.

3ajmaua Nel

Peaknus nporekaer no ypasHeHuto: O oy +2 CO y = 2 CO; (. HauanbHple KOHLEHTpauuu
pearupyromux BemiectB paBHbL: [O2] = 1,2 mons/i, [CO]= 0,8 Monb/i1. Bo CKOJIBKO pa3 M3MEHUTCS
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 BEILIECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO PU TEMIIEpaType
200 °C, ecin TemmepaTypHblii KOO(Q(UIMEHT CKOPOCTH peakiuy paBeH 2. Bo CKOIbKO pas H3MEHHTCs
IIPH 3TOM CKOPOCTh PEAKIHH?

3amaga Ne3

Haiinute HayanpHble KOHIIEHTPALUK UCXOAHBIX BEHIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIINH:
Fe (7 + H20 ) = FeO () + Hy (1), ecnm paBHOBECHBIE KOHIICHTPAIMU PEArMPYIOIUX BEHIECTB PABHBIL
[H20]1=0,3momb/m1, [Hz] = 0,4 Momnb/m.

3anaya Ned

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

BrIpa3ute yepe3 KOHIEHTpAMU PEareHTOB KOHCTAHThI PABHOBECHS CIEAYIOIIMX PEAKLIUA:

Nz(r) +3 Hz(r) =2 NH3(F), AH = -92,2 KI[)K;
COz(r) +C (= 2 CO(F), AH =+160,5 x/Ix;
CO(F) + Hzo(r) = C02 ) + Hz(r), AH = -41,1 KI[)K

VkaxuTe HanpaBiIeHUE CMEUIEHUSI XUMUUYECKOTO0 PABHOBECHS ATUX PEAKLU: a) MPU NOHUKEHUU
TeMIIEpaTyphbl, €CIIM JaBJIeHWE TOCTOSHHO; O) MpH TOBBIIICHUH [aBJICHUs, €CITU TeMmIeparypa
MOCTOSTHHA.

Jomamnee 3axanmne Ne 3
no reme «PacTtBopbn»

B nmomammem 3amanun mo Teme «PacTBOphI»: TepBas, BTOpas, TPEThsl W TMATasl 3a7a4d
otieHuBaercs B 1 Oamn; yerBepTas u mectas — B 0,5 Oana.

3amaya Nel
B xakom o0beme BojbI cieayer pactBoputh 1351 SnCly mist momydyenus 3M pactBopa xjopuaa

osoBa (I1) ¢ mmotHocTRIO P = 1,405 T/MN?



PaccuuTaiiTe: a) MaccoByl0 JOJIO BEIIECTBA B pacTBope; 0) MOISAPHYIO KOHIICHTPAIHIO
SKBUBAJIEHTA; B) MOJISLIBHOCTB; ') THUTP; 1) MOJIbHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3amaya Ne2

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

HBr + NaOH —

AgN03 + 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 — NH4OH;

ZnS + 2H' — Zn*" +H,S

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

3amaya NeS

Kakue u3 ciemyromux cosneit moasepratorcs ruaponnsy: NaSiOs. Cu(NOgs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a COOTBETCTBYroUMX coneil. Kakoe 3Hauenue pH (<
win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Neb

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

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEILHbIE MTPOLIECCHI»

B nomamnem 3aganuu no teme «OKUCIUTENTbHO-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.

PaccunraiiTe SJIGKTPOABIDKYIYIO CHIJIy M ONPEICIIUTE HANpaBICHHE CaMOIPOU3BOIHHOTO
MpPOTEKaHUs  TEpPBOM  peakuud TpU  CTAaHAAPTHBIX  YCJIOBUAX,  HCIONB3yd  3HAUCHUS
OKHCJINTEIHHO-BOCCTAHOBUTEBHEIX ITOTEHIIHAJIOB!

H)] + H3PO, — J, + H3POs; + H,0

HNO, — HNO; + NO + H,O

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

NH4REO4 +H, — Re + NH; + HzO

KBrO — 0O, + KBr

3amaga No2

CocTaBbTe ypaBHEHHS OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA:

KMnO, + NaNO, + H,0—

NaCrO, + H;O0, + NaOH —

Bi(OH)3 + Na,S,0g+ NaOH —

Bi,O; + C —

Mg + HN03 (pas6) —

3amaga Ne3

Jaubl 1Be okucnutenbHO-BoccTaHoBuTenbHbIe mapbl: KNO,;, KNOjz; u Pb(NOgz),;, PbO..
[Tonb3ysick Tabnuileld CTaHAAPTHBIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX TMOTEHIIMANIOB, COCTaBHTE



ypaBHEHHE BO3MOXHOH peakmuu B ykazanHou cpeaxe (HNOs3). Paccumraiite 3HaueHue
JJIEKTPOABUIKYILEH CUIIBI PEAKLUU.

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 3JIEKTPOHHO-UOHHBIE YpPABHEHUS OSJEKTPOAHBIX TMPOIECCOB U  MOJIEKYJSIPHOE

ypaBHEHHE TOKOOOpa3ylole peakiuy, MpoTeKarolell mnpu padoTe TralbBaHHMUECKOTO 3JEMEHTa
Co/Co(NOs3)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) ragpBaHHUECKOTO 3JIEMEHTA MPH CTAHAAPTHBIX
YCIIOBUSIX.

[IpuHsiB mOTEHIMAN aHO/JA PABHBIM CTAHJAPTHOMY 3HAYEHHUIO, PACCUUTANTE KOHILIEHTPAIUIO
KaTHOHOB METaJljia B KATOAHOM pacTBope, npu kotopoi 3/1C ranbBaHUUECKOr0 3JIeMEHTa YMEHbBILIUTCS
Ha 0,02B.

3amaua Ne2

[IpuBenuTe CXEMbl SJEKTPOJHBIX IMPOLIECCOB UM MOJEKYJISPHbIE YpPaBHEHHUS PEaKIUi,
MPOTEKAIOIIUX MPHU IEKTPOXUMHUUECKON Koppo3uu raibpBaHomnapsl Co/Ni: a) B Kucloil cpeze; 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.

3amaua Ne3

CocraBbTe 3JIEKTPOHHO-WOHHBIE YpPAaBHEHUS JJIEKTPOIHBIX TPOIECCOB (aHOJ HWHEPTHBIA) H
MOJIEKYJISIPHOE YPaBHEHHE PEAKIUU, POUCXOIAIICH MPHU 3IIEKTPOTU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Boeruncnure (akTHueckoe KOJMMYECTBO METallla, MOJIYYCHHOIO HA KAaTOJE IMPH JIIEKTPOIIU3E
Co(NO3),, eciu 37eKTpOIIA3 IPOBOAWIM B TeueHuH | 4. Beixoa Metania mo Toky coctaBui 85%.

VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0/Ia METAJIJIAa TI0 CPABHEHUIO C PACUETHBIM.

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

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: TOHITHE CUCTEMBI, BUJIBI CUCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennsis sneprus. Padora. Terutora.

[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

OHTaNBNUA KaK (YHKLUS COCTOSHUS CUCTEMbI. DHTANbIINS 00pa30BaHMs BELIECTBA.
TemoBoit >dext xumuueckoil peakuuu. PakTopbl, BIKAIOINIME HA TEIUIOBOM A(¢eKT
XUMHUYECKOHN PEaKIINH.

7.  Tepmoxumus. 3axoH ['ecca.

8.  CneacrtBus u3 3akoHa I'ecca.

9.  DHrpomus Kak GyHKINS COCTOSHUS CHCTEMBI.

10. Bropoii 3aKOH TepPMOAMHAMUKH.

11. Tperuii 3aK0H TEPMOIUHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMOIpOU3BOIBHOTO MIPOTEKAHUS XUMHUECKUX PEAKITHIA.

ook~ wdE

KOHTpOJII)Hble BOIIPOCKHI IO TEME «XuMHYecKass KHHETHKA»

=

Xummnaeckast KnHeTrka. CKOpOCTh XMMUYECKOH PEaKIK U METOJIBI €€ PeTyIUPOBaHHUS.
BnusiHre KOHIIEHTpAlMU Ha CKOPOCTh XUMHUECKON PEeaKluu (3aKOH JAEHCTBYIOLIMX Macce).
3. BumsHue Temmeparypbl Ha CKOPOCTh XUMHUECKOH peakmmu. [Ipasmio Bant — [Nodda.

no



Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopust nepexogHOTO KOMIUIEKCA. DHEPreTUYEeCcKas Juarpamma.
KpuBas MaxkcBemia — bonbiiMana. DHepreTuueckuii 6apbep.
Karanuruueckue cUCTEMBI.

BiistHue xaranu3aropa Ha CKOPOCTb XMMUYECKON PEaKIUU.

0. T'oMOreHHBIN U TE€TEPOTCHHBIA KaTaJIN3.

1. KonebarenbHble peakilyy.

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

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

16. ®dazoBble paBHOBECHSI.

17. ®da3oBble 1UarpaMMsl JIJIs1 OJHOKOMIIOHEHTHBIX CUCTEM.

RR©o N O A

KonTposbHbie Bonmpockl 1o TeMe «PacTBopbD)

1.  Tlousarue pactBopa. PacTBopuMoOCTh BelecTBa. PactBopuMocTs rasa.

2. PactBopbel. CmocoObl BBIpOKEHHUS KOHIICHTPAIMK pPACTBOPOB (MaccoBas JOJS, MOJISIpHAs
KOHIIEHTpAIlKs1, MOJISIPHAs KOHLEHTPALKs SKBUBAJICHTA, MOJIbHAS JIOJIS, TUTP).

Konnurarusasle cBOMCTBA pacTBOPOB. M ieanbHbIi pacTBOp.

3axonsl Payns: I (TonomeTrpuueckuit) u Il (30ynnnockonuueckuii 1 KPHOCKOIMTUYECKHIA ).

OcmMmoc. OcmoTtrueckoe napienue. Cxema 0CMOMETpA.

KucnoTHo-oCHOBHBIC B3aUMOCHCTBHSI BEILIECTB.

. Honnas Teopus kucioT u ocHoBaHUI AppeHuyca. OCHOBHBIC TMOHSTHS U TOJIOKEHUS TEOPHH
Appenuyca.

8.  Jluccommarnusi KHCJIOT, OCHOBAaHUH M COJIEH C TOYKH 3pEHUS WOHHOH Teopwu AppeHmyca
(mpumepsr).

9.  Crenensp nuccoruanuu. CHIIbHBIC U cJIa0bIe DJIEKTPOJIUTHL.

10. [uccoumanus caabbix 31eKTpoanuToB. KoHcTaHTa TUCCONMALINN.

11. 3akon pazbasnenus OcTBaibpaa.

12. Peakuuu HOHHOTO OOMEHA MEXAY JIEKTPOJIUTAMHU (Ha MpUMepe peakuuii o0pa3oBaHus ci1aboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

13. TIpousBeneHue pacCTBOPUMOCTH.

14. VouHoe npousBeaeHHE BOAbL. BoIOpOAHBIN U THAPOKCUIIBHBIN MOKA3aTENH.

15. Tuaponus coneii. TUmbl TUAPOIN3A CONCH.

16. KonmyecTBeHHBIE XapaKTEPUCTUKHU TPOIIECCa THAPOIH3A.

17. ®axTopsl, BIUAIOIINE HA MIPOLIECC THAPOIIN3A.

No ok ow

KOHTpOJILHLIe BOIIPOCHI IO TEME «I[ncnepcnble CHUCTEMBD)

I'ereporennsie cmecu. /lucnepcHble CUCTEMBI.
HucnepcHocth. Knaccudukanum 1ucnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguiisHbie 1 110(OOHBIE KOJUIOUIBI.
CrniocoOblI MostydeHus KOJUIOUIHBIX PACTBOPOB.

CrpoeHre KOJTOUTHBIX YacTHLl.

IIpaBuno dasuca — [leckona.

Y CTONYMBOCTD KOJIOUAHBIX cucTeM. CTaOMIN3aTOpBhI.
Koarymsiuust nuo@uiibHbIX U JIHOGOOHBIX KOJTOUIOB.
CenumeHTanus KOJUIOUIOB.

0. Koarynsius KOJTOUTHBIX PACTBOPOB JIEKTPOIUTAMHU.

1. TIlpaBuno Illlynesue — I'apau. Koarynupytomias cnocoOHOCTb.
12.  Onruueckue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

13. DnekTpuyeckue CBOWCTBA KOJUIOMIHBIX PACTBOPOB.

RRO©oOo~NoO~WNE



N A~wWNE

agrwdE

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIE
MPOLECCHI»

OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE CBOWCTBA BEIIECTB.

Baxxueilye okuciIuTen U BOCCTAHOBUTEIH.

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

VYpaBuenue HepHcra.

CocraBiieHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.
Hanpapnenue OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

KoHTpoJsibHbIE BONIPOCHI 10 TeMe «JJIeKTPOXUMUYECKHE CUCTEMbD

DIIeKTpOXUMHUYECKre cucTeMbl. Kimaccuukanus 3JIeKTpPOXUMHUYECKHIX TTPOIIECCOB.
DIIEKTPOXUMHUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE pa3/iesa «MeTaul — pacTBOPY.
INanpBann4eckuii 35emMeHT Jdanusmsa — SIkoowu.

DIEKTPOABUKYIAS CUJIA TAIIbBAHUYECKOTO 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 aHOIHBIE MPOLIECCHI.
8.  OObenunenHsbi 3akoH Dapazes. Boixoq mo Toky.

9.  Koppo3sus meramioB. Kinaccudukarus KOppo3MOHHBIX TPOIECCOB.

10. Xwumudeckas KOppo3wus.

11. DOnexTpoxumuyeckas KOppo3us. AHOJHOE OKHMCIEHHE METaula U KaTOAHOE BOCCTAHOBJICHHE
OKUCIIUTESL.

12. Tlpumepsl KOPPO3UH B KHCIIOK cpesie M aTMOC(HEepHOH KOPPO3UH.

13. CkopocTbh KOppO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3ammuTHBIC TOKPHITHSL.

16. DNeKTpOXMMHYECKUE CIIOCOOBI 3aIUTHI OT KOPPO3UH METAJIOB.

17. Xumuueckue UCTOYHHUKH TOKa. ['ambBaHMUYECKUIT S7I€MEHT.

18. XumHYecKkne HCTOYHUKHU TOKA. AKKYMYJISITOPHI.

19. Xwumuueckue UCTOUYHUKH TOKA. TOIIMBHBIE 3JIEMEHTHI.



INPUJIOXKXEHHUE 2

7. OeHoOYHbBbIE CPEACTBA /IJIsl NPOBEJeHHUS MPOMEKYTOYHOMH aTTeCcTAlluU
HpOMe)KYTO‘IHaH arrecragus HUMeeT I CJIIbO ONpCACIINTb CTCIICHb JOCTUKCHUA
3aIJIaHUPOBAHHBIX PE3Y/IbTATOB O0YUEHUS MO JUCIHILIMHE 32 ONpeIeTICHHbIN Nepruo1 00ydeHus.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHHUS] M OLICHOYHbIE CPeACTBAa /JJsl NPOBedeHHS
NPOMEKYTOYHOM ATTEeCTALMM:



Kon
WHIUKATOpa

Nuaukatop qocTHxREHUs
KOMIICTCHIINU

OneHouHble CpeacTBa

OIIK-1: CnocobeH aHanu3upoBaTh 3a/a4d NPOPECCHOHATHHON NEATETLHOCTH HAa OCHOBE IOJIOKEHHUH, 3aKOHOB M METOZOB B 00JacTH CHOCOOHOCTBIO K

a0CTPaKTHOMY MBILUIEHUIO, aHAIU3Y, CUHTE3Y

OIIK-1.1:

Hcnonp3yeT nooxeHus, 3aKOHbI U
METOABI B OOJIACTH €CTECTBEHHBIX
HayK M MAaTEMATHKU IIPU PEIICHUU
[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. OHranbnus. 3aKoH ['ecca u ciencTBUs U3 HEro.

4. OHtponus. YpaBHeHue bonbimana. Bropoii u TpeTHil 3aKOHbI TEPMOJUHAMUKH.

o. Oueprust [ m06ca. HampasiieHNsI XUMHUECKUX MTPOIIECCOB.

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

7. CKOpOCTh peakluy U METOAbI €€ PeryJIMpOBaHHUS.

8. Bnusiane Temriepatypsl Ha CKOpOocTh peakiuu. [Ipasmino Bant-T'odda.

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

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

11. KaranuszaTopbl 1 KaTaaUTHUYECKUE CUCTEMBIL. [ €TepOoreHHbI KaTaius.

12. Xumuueckoe paBHoBecHe. KOHCTaHTa XUMHUYECKOIO PaBHOBECHSI.

13. Cmenienne xumudeckoro pasHosecus. [Ipunnun Jle [larense.

14. PactBopbl. CriocoObI BeIpaKE€HUsI KOHIICHTPAIIUUA PACTBOPOB.

15. PactBopsb! 2nekTponauToB. CTeneHs U KOHCTAaHTa 3JIEKTPOIUTHYECKON TUCCOLMANU. 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'mnponus coneit. CTeneHb U KOHCTaHTa TMAPOJIN3A.

20. Hucnepcusie cuctemsl. Knaccuduxanus. Jlnogunphbie u 110hoOHbIE KOJIOUIBL.

21. CrpoeHne KOJJIOUIHBIX YacTHLI.

22. Koarynsmus Ko/umonaHbeIX pacTBOPOB.

23. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE CBOIICTBa BEIIECTB. Knaccuduxanus

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




25. lNanpBarmyeckwmii anement [lanuaisa Axko0u.

26. DNEKTPOXUMHUECKHE CUCTEMBI: JJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHne 3IeKTpoaun3a.
27. DIIEKTPOJIN3. AHOJHBINA U KATOJIHBIA MPOLECCH IIPU AJIEKTPOIN3€ pacTBopoB. [Ipumenenue
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. Onpenenuts ¢ KaKMMH U3 yKa3aHHBIX HMJKE BEILECTB MOXKET B3aUMOJEHCTBOBATH PACTBOP
TMJIPOKCUAA Kalusl: MOA0BOJopoaHas kuciorta, xjaopux meau (II), oxcun yrnepona (IV), okcun
ceuHua (II), ruapoxcun amoMuHUs, THUAPOKCUA aMMOHUsA. COCTaBbTE ypaBHEHHS BO3MOKHBIX
peakuuii B MOJIEKYJIIPHOM U HOHHO-MOJIEKYJIIPHOU (popmax.

2. Ompenenute BO3MOXKHOCTH BOCCTaHOBIEHHsS okcuaa xkene3a FezOs yrmepogom mpu
cTaHJapTHBIX ycnoBusx u Temmneparype 1100 K. Peakius BoccranoBinenust FezO4: Fe3044) +4C ) =
= 3Fe(K) + 4CO(F)

3. TemnepatrypHblii K03 HULUeHT peakuu paBeH 2,5. Kak M3MEHUTCS] 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 = 3FeO + HoO3anumunTe BeIpaskeHNEe KOHCTAHTHI
paBHoBecust AH°, xk/[x = + 69,8. Ilpemnoxure cnocoObl yBelIWYEHHUs] KOHUEHTPALMU MPOTYKTOB
pEaKIHH.

5. Ilpu npoxkaJMBaHUM METAJUIMYECKOIO THUTaHa oOpaszyercs Oenblii MOPOLIOK, KOTOPBIi
pacTBOpseTCsl B KOHLEHTPUPOBAaHHOM CEPHOM KHUCIOTE M CIUIABIETCS €O Ieno4bto. YTo
IpesicTaBiIsieT cobol 310 coequHenre? Hamummre ypaBHEeHUS BCEX YKa3aHHBIX peaKIuil.

6. CKOJTBbKO MWILTIUIHTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIOTHI C IJIOTHOCThIO 1,84 T/Mi
notpedyercs ans npurorosienus 2 i1 0,25M pactopa?

7. Kakue BemectBa M B KAakOM KOJMYECTBE BbLAEHATCA IHpu mnpoxoxaeHun 48250 Kn
anekTpudecTBa 4epe3 pactBop xsopuaa mapranma (I)? CocraBpTe cxeMy dJEKTpOJM3a STOTO




pacTBopa.

8. AmoMUHUH CKJIeTTaH ¢ Mefpto. Kakol 3 MeTamioB OyJIeT KOppOJUpOBaTh B CPele CEpHOM
KHCJIOTHI ¥ atMoc(epe BiaakHOTro Bo3ayxa? CocTaBbTe CXEMBbI AJIEKTPOXUMHUYECKONH KOPPO3UH.

OIIK-1.3

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

npodecCHOHABHOM IeATEIBHOCTH

Ilpumepnsle npakmuueckue 3a0anus:

ITpoBecTr aHAIU3 BIMSHUSA KOHIEHTPAIIMHM HA CKOPOCTh XMMHUYECKON peakIiuu
Na,S,03 + HSO4 = S + SO, + NapSO4 + HO mo skcnepuMmeHTanbHBIM JaHHBIM. [IpoBectu
00pabOTKYy MOJYYCHHBIX JaHHBIX C HCIIOIh30BAHUEM COBPEMEHHBIX HH()OPMAI[HOHHBIX TEXHOJOTHIA.
Pe3ynbTaThl ONTOB NPEACTaBUTH B BHJIE TAOIHUIIBI 1.

Tabmuua 1
Howmep O6beM, Ml Konuenrpanus Bpewms CkopocTb
onbiTa | NaS,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 manHbBIM TaOHIBI | TOCTPOUTH TpadUK 3aBUCUMOCTH CKOPOCTH PEAKIIMUA OT KOHIICHTPAIUN
THOCYNb(aTa HATPHs, OTIOKHUB Ha ocu adciucc koHueHTpanuio NaS;0Os, a Ha ocu opaUHAT —
CKOpPOCTh PEaKIIHH.

Crenatb BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUU THOCYIh(aTa HaTPHs.

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 BH/I€ HA OCHOBE
3HaHUNW TPO(GUIBHBIX  pa3/IeoB
MaATEMATHYCCKUX u
CCTCCTBCHHOHAYYHBIX JUCHUIIIINH B
o0nactu npodeccuoHaIbHOM
ACATCIIbHOCTH

Hepeueub 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 HalpaBJICHHE
CaMOIIPOHM3BOJIBHOTO TCYCHHS PEAKIIAN [IPH CTAHIAPTHBIX YCIOBHSX 1 nipu  Temieparype T =927°C,
eclii TEeTuIoBOW A(P(}EeKT peakmuu [0 3aJaHHOW TeMIEepaTypbl HE H3MEHUTCS. YKAKUTE: a)
BBIJICTISICTCSl WJIM TIOTJIOLIAETCS AHEPrusl B XOJe peakiuu; 0) MpUYUHY HAlJIEHHOTO W3MEHEHUs
sHTponuu. Paccunraiite TeMiiepaTypy Hadaja peakliiH.

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

3. Ckonbko MHLTHUIMTPOB 96%-HOro pacTtBOpa CEpHOM KHCIOTHI ¢ IJIOTHOCTHIO 1,84 r/mn
notpeOyercs uist purotoBieHus 2 i1 0,25M pactBopa?

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

5. 3omb ruapokcuaa MarHus nonydeH myrem cmemuBanus 0,02 m 0,011, pactBopa MgCl, u
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
OKHUCIIUTEILHO-BOCCTAHOBUTENBHBIX moTeHImanos H + H3PO, — J, + HiPO; + 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-MOHHBIC YPABHEHUS DJIEKTPOIHBIX IMPOIIECCOB (AHOJ WHEPTHBIN) U
MOJICKYJIIPHOE YpaBHEHUE PEAKIINHU, POUCXOIAIIEH 1pu ekTposu3e pactBopa CoSO,4 Beruncnure
(bakTHYeCKOe KOIMYECTBO MeTaiia, MmojydeHHoro Ha karoge mpu snektponuse Co(NOs),, eciu
AJIEKTPOJIU3 TPOBOAWIM B TeueHWH | 4. Beixon metamna mo Toky cocTtaBui 85%. Ykaxwurte
BO3MOXKHBIE IPUYNHBI YMEHBIIIEHUS BBIX0JIa METAJUIA 110 CPABHEHUIO C PACYCTHBIM.

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, €CITU KOHIIEHTPAIUU
1oHOB MeTaiuioB pasHsr: [AI*Y]=0,001 monb/1, [Co?*]=0,1 mMous/m.

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




ACATCIIbHOCTH

ZnCl 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 + HO —.

6. Hammcath SJEKTpPOHHBIC ypaBHEHHUsS OJJIEKTPOJIHBIX MPOIECCOB, YpaBHEHHE CyMMAapHOM
TOKOOOpa3yromeil peakiuu, BoIYUCIUTh, DJ[C raJlbBAHMYECKOTO 3JEMEHTa, €CIM KOHLIEHTPalUuu
HOHOB MeTaUIoB paBHbL: [Mn?']=0,01 monb/1, [Au®"]=0,1 Moub/1L.

7. 3aKOHYUTH YpaBHEHUSI pEaKlMii, HAKMCAB UX B MOJEKYJISIPHONU U MOHHOH opmax:

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

8. Hammcath ypaBHCHHUS peakIfii TMIpOoJn3a B MOJICKY/ISIpHOM B HoHHOM Buje: Aly(SOy)3, KCI,
Na,SOs.

9. Hanmmcatrbh 5JE€KTpOHHBIE YypaBHEHUS OJIIEKTPOJHBIX IPOIECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpasyromend peakiuu, BeaucauTh DJC ranbBaHUYECKOTO AJIEMEHTa, €CIM 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); Cum; Cox; Cmi N(Al(SO4)3) 1 N (H,0); T.

11. Hammcarh 3JCKTpOHHBIC YpPaBHEHHUS JJICKTPOIHBIX IIPOIECCOB, ypaBHEHUE CyMMapHOU
TOKOOOpa3yromeil peakiuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO SJEMEHTa, €CITH KOHIIEHTPAlUu
WOHOB METAJJIOB PaBHBI: [I\/In2+]=O,01 mos/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 poTeKaHus peakuuu CaO ) + 2 Cyo) =
= CaC; () + CO(), AH; = 460 x>k pu CTaHJApTHBIX YCIOBHSX. Paccunraiite TeMnepaTypy Hadaua
peaknuu, 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 —, CI‘z(SO4)3 + Br, + NaOH —.

15. Onpeznenure TEpMOANHAMUYECKYIO BO3MOXKHOCTB npotekanus peakuun 2 Cly ) + 2 HyO) =4
HCl) + Oy 1y, AHy = 115,6 x/[)x npu cTaHIapTHBIX yclnoBusaX. PaccunTaiite TemmepaTypy Hadana
peakimu, ecau S(Cl2)=223 Jx/mons K; S(H20)=189 JIx/mons'K; S(HClH= 187]1x/monb-K;
S(02)=205 Tx/monb-K.

16. Hartucatpb ypaBHEHHS peakiiuii ruapoin3a B Mosekysipaom u noHHoM Bujae: 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 Ho ypaBHeHutro H, o + b )y = 2 Hl). Hauampnas
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 Bogsl pactBopriia 160 1 xmopuna xenesa (I11). ImoTHOCTh MOTydeHHOTO pacTBOpa
1,032 r/mit. Paccuwnraiite: o(FeCls); Cy; Cox; Cm; N(FeCls) u N (H20); T.

20. Onpenenute TEPMOJMHAMHUYECKYIO BO3MOMKHOCTB IpOTeKaHHs peakiuun CS; ) +3 Oyp=
=CO; (1 + 2 SO» (1), AH; = -1075 k/Ix npu craHIapTHBIX ycIoBHUsX. Paccuuraiite TemmepaTypy
Hauvana peakuuu, eciiu S(CSy)=151 Jix/monb-K; S(0,)=205 Tx/mons-K; S(CO,)= 213 JIx/mMoiab-K;
S(S0,)=248 Tx/monn K.

21. Peakuus uner no ypaBHeHuto: 2 Hy ) + Sy 1) = 2 HyS(). HauanbHas koHIEHTpalus Bo1opoaa
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, AHy = -890 k/I>x npu cTaHJapTHBIX yclaoBusX. Paccuutaiite TemnepaTypy
Havaa peakiuu, eciau S(ZnS)=58 Jx/monb K; S(02)=205 Ix/mons K; S(ZnO)= 44 Jx/moinb-K;
S(S0,)=248 Txx/mons K.

23. HaganbHble KOHLEHTPALMU UCXOIHBIX BellecTB B peakuuu: 2 SO, () + Oy () = 2 SO3 () 6b11H
paBHbl 1,8 Monb/1 SO 1 2,4 Moab/n O2. Bo cKoJbKO pa3 U3MEHHUTCSI CKOPOCTh PEaKIUU 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,. Paccunraiite: ®(H3PO,); Cyi; Cox; Cy N(HsPO4) 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 MEPONPHUATHH JONMYCKAIOTCS OLIMOKH, IPOSBISIETCS
OTCYTCTBHUE OTJIEJIbHBIX 3HAHUH, YMEHUH, HABBIKOB, OOyUYarOIIUNACS UCIIBITHIBAET 3HAUNUTEIIbHBIE
3aTpYyJHEHMS U ONIEPUPOBAHUY 3HAHUSAMHU M YMEHHMSIMU 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.



