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PaGouas nporpamma coctapsiena Ha ocHoBe @I'OC BO - GakanagpuaT mo
HanpasaeHno moArotosku 27.03.01 Cranzapruzaius U Metposoras (ipaxa3 MuHoOpHaykn
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JIner akTyanusanuu padoyeil nporpaMmsl

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

[Iporokom ot 20 . Ne
3aB. kadempoii E.A. BonkoBa

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
yueOHOM rojy Ha 3acefanuu Kapeapsl XuMHUU

[Iporokonm ot 20 1. Ne

3aB. kadeapoii E.A. Bonkosa

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u ogoopena s peanusaruu B 2029 - 2030
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokom or 20 . Ne
3aB. kadeapoii E.A. BonkoBa

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl XuMHH

IIporokom or 20 . Ne
3aB. kadeapoii E.A. BonkoBa




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIMHBI « XUMUS» ABIIseTCS (OPMUPOBAHNE
(GbyHIlaMeHTaJIbHBIX 3HAHUN B 00J1aCTH COBPEMEHHOI XUMUU, BKIIOYAIOIIUX OCHOBHbBIE
MOHSTHSI, 3aKOHBI M 3aKOHOMEPHOCTH, OIMCHIBAOIIME CBOMCTBA XUMHUUECKUX COCTUHECHHIA;
pa3BUTHE HABBIKOB CAMOCTOATEILHOU PabOThl, HEOOXOAUMBIX JUISl IPUMEHEHUSI XUMHUYECKHUX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
NeSITEIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

JucuumnirHa XuMus BXOAUT B 00s13aTEIbHYIO 4aCTh Y4€OHOI 0 I1aHa
00pa3oBaTenbHON IPOrPaMMBI.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUCHHS TUCIUIUIMH/ IPAKTUK:

"Xumus" B 00beMe IporpaMMbl cpeiHENd 00111e00pa30BaTEIbHOM IKOJIbI

3HaHus (YMEHUs, BIIAICHNUS), IOJYyYEHHbIE IPU U3YYEHUH JAHHOM JTUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

be3zonacHOCTb XKU3HEACATEILHOCTH

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

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 Cnocoben aHanu3upoBaTh 3a7auu IpohecCHOHATBHON AesITeIbHOCTH Ha OCHOBE
M0JIOKEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK M MaTEMaTUKU

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

OIIK-1.2 Pemaer cranaapTHeie mpodeccuoHanbHbIe 3a/1a4K ¢ TPUMEHEHUEM
METOJ0B MaTEMaTHYECKOr0 aHAJIN3a

OIIK-1.3 IIpuMeHsieT ecTeCTBEHHOHAYYHbIEC 3HAHUS U METOJIBI MAaTEMAaTUYECKOT O

aHaJIM3a B NPOPeCcCCUOHAIBHOMN AEITEIbHOCTU

OIIK-2 Cnocoben dhopmynupoBath 3a1a4u npohecCuOHATBHON IeITeTbHOCTH Ha OCHOBE
3HaHUU HpO(i)I/IJ'II)HI)IX PasacsIioB MATEMATHYCCKUX U CCTCCTBCHHOHAYYHBIX OUCIUITIINH

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 MaremaTuyeckuil annapat i pereHus popMann30BaHHBIX
3aja4 B 00J1acTH MPOo(heCCHOHATILHON AESTEIbHOCTH




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

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. 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 arTecTaluy - 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. [lomanHee 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)HHCHHHHHHB

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(PpOpMaIMoHHOU (opMe, T1Ie UMEET MECTO
MOCJIeI0BATENbHOE U3JI0KEHHE MaTepHralia B JUCIUILTMHAPHON JIOTHKE, OCYILECTBIIIEMOE
MIPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBaMU, TaK U B (popMme JieKuuit-6ece1bl WiIn Juanora
C ayAUTOPUEM, JIEKIUIN C MPUMEHEHUEM DJIIEMEHTOB «MO3TOBOM aTakwuy, JEKIUMI -
KOHCYJIbTAIIMH, T/Ie TEOPETHUECKUI MaTepuall 3apaHee BbIIAeTCs CTYACHTaM JUIs
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 MPOIIECCce MPETOAaBaHUS IUCIUILTHHBI « XUMHUSD 3aHUMAIOT
JIEKIMH C MCTIOJIb30BAaHUEM JIEMOHCTPALMOHHOTO XMMUYECKOTO SKCIIEPUMEHTA, KOTOPBII
MO3BOJISIET HAOOJIEe MOJIHO PEATH30BATh METO/1 MPOOIEMHOTO 00yUEHUS yepe3 MOCTaHOBKY
po0JIEM € TIOMOIIBIO IEMOHCTPALIUH SIBICHHUH, PeaKLUi UITH ITPOLIECCOB.

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

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xo/ie 1a00paTOpHbIX 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 1a0OPATOPHBIX 3aHATHH UCIIOIB3YETCS METOJ] KOHTEKCTHOTO 00y4eHus,
KOTOPBIH 1103BOJIIET YCBOUThH MaTepUall IyTeM BBISBICHUS CBA3EH MEKIAY KOHKPETHBIM
3HaHUEM U ero npuMmeHeHreM. Kpome toro, riesiecoo0pa3sHo UCIOIb30BaTh TEXHOIOTHIO
KOJIJIEKTUBHOI'O B3aUMOOOyUYeHMs (apHYI0 paboTy) TpeX BUIOB: CTaTUYECKas napa,
JMHAMUYecKas apa, BapHallMOHHAs [1apa; COBMEILAs €€ ¢ TEXHOJIOTHeH MOyIbHOTIO
oOyueHus. BeIMOTHUB 3KCIEpUMEHT, 00ydaromuecs GopMyIUpyrOT 0000IIEHHBIE BHIBOIbI
10 CEpUU OIBITOB, UCIOJIb3Ys MPUEMbl AaHAJIOTHH U CPAaBHEHUS.

CamocrosTenbHas paboTa 00y4arolXcsl BKIOYAeT B ce0s caMble pa3HOOOpa3HbIe
(dopMbl yueOHOMN AEATENbHOCTH: BBINOJIHEHHE JOMAIIHUX 3aJJaHUH, 3aBepIIeHUe
oopmieHus 1ab0paTopHBIX pabOT, MOATOTOBKA K MPAKTUKYMY, U3y4€HHE OCHOBHOTO U
JIOMOJTHUTEIBHOTO MaTepuaa o yueOHUKaM 1 MOcoOUsM, UTEHHE U popaboTKa HayYHOH
JIUTEepaTypsl B OMOIMOTEKe, HanmucaHue pedepaToB U KypcoOBBIX paboT, MOJrOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectanuu.CaMocTosTenbHas paboTa o0yJaromuxcs
JI0JKHA OBITH HalpaBlieHa Ha 3aKpeIyIeHUs TEOPETUYECKOT0 MaTepuaa, U3JI10)KeHHOTO
IpernoiaBaTeseM, Ha MpopaboTKy TeM, OTBEIEHHBIX Ha CAMOCTOSTENIbHOE U3yUeHHE, Ha
MOJITOTOBKY K JJAOOPATOPHBIM 3aHATHSIM, BBIITOJIHEHHE JOMAIIHUX 33JJaHUN U MMOJTOTOBKY K
PYOEKHOMY U 3aKITIOYUTENBHOMY KOHTpouo. [Ipu nmpoBeneHun pyoexHOro U
3aKJIFOYUTEIBHOTO KOHTPOJIS OCHOBHBIMHM 3aJlauaMu, CTOSIIIUMHU MIEpe]] TPeroiaBaTelieM,
SIBJISIIOTCS: BBISIBJICHUE CTENIEHH MTPABUILHOCTH, 00beMa, TI1yOHHbI 3HAaHUH, YMEHHUH,
HaBBIKOB, MOJIYYE€HHBIX ITPH U3YYE€HUH Kypca Hapsay C BBIIBICHUEM CTEIEHU
CaMOCTOSITENTbHOCTH B TPUMEHEHHUH MOJYYSHHBIX 3HAaHUN, YMEHUN U HaBBIKOB.

CoBpeMeHHbIE UHTEPAaKTUBHBIE CPEICTBA MO3BOJISIOT SKCIEPUMEHTHPOBATH C HOBBIMU
¢bopmamu kKoHTpoJs. OOydarOLUMMCs TPEUIaraloTcs TECThI U 33a4H B SJIEKTPOHHOM 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 YueOHO-MeTOAMYeCKOe oDecreyeHne CaMOCTOSITeIbHOIH padoThl 00y4arommXxcst

[IpencraBieno B mpuioxeHuu 1.



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

8 YueOHO-MeTOAMUYECKOE U MH(POPMAIIMOHHOE o0eciedyeHne JUCHUIIMHbI

a) OcHoBHAas JMTEpPaTypa:

1. l'enpdpman, M. U. Xumus : yueonuk / M. U. I'enedman, B. I1. FOctpaToB. — 4-¢
m3a. — Cankr-IlerepOypr : Jlanp, 2022. — 480 c. — ISBN 978-5-8114-0200-7. —

Tekct :anexkTpoHHBIH // JIaHb : 3nekTpoHHO-0MOMoTeYHas cuctema. — URL:
https://reader.lanbook.com/book/210221  (mara obparuenus: 15.01.2026). — Pexum

JOCTyMa: JIJIsl aBTOPU3. MOJIb30BaTeNeH.

2. Axmeros, H. C. OGmias u HeopraHudeckas Xumus : yaeOHuk s By3os / H. C.
AxmeroB. — 14-e uzn., ctep. — Cankr-IlerepOypr : Jlanb, 2025. — 744 ¢. — ISBN 978-5-

507-50851-8. — TekcT : anmekTpoHHbIH // JIaHb : 37eKTpOHHO-O0MOIMOTEeYHAsI CHCTEMA.
— URL.: https://e.lanbook.com/book/481298 (mara oOparuenus: 18.01.2026). — Pexxum
JIOCTYMA: JIsl aBTOPU3. MOJIb30BATENECH.

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1. Komsima, JI. T'. Xumus : yae6noe mocodue / JI. I'. Konsna, JI. T'. Tapactok ; MI'TYV. -
Maruutoropek : MI'TV, 2015. - 1 anektpos. onrt. guck (CD-ROM). - 3ari1. ¢ TuTyI1. 9KpaHa.
- URL.: https://host.megaprolib.net/MP0109/Download/MObject/1190 (mara oGpareHus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeeHus A0CTyHbI Takke Ha CD-
ROM.

2. Mynnuna, 3. P. OCHOBHBIE KJIacChl HEOPTAaHUYECKUX COCTUHEHUH | yaeOHOe
noco6ue [ By3oB] / 3. P. Mymnuna ; MarHUTOrOpcKuii TOCY1apCTBEHHBIA TEXHUIECKUH
yausepcuteT uM. I'. Y. HocoBa. - MarauTtoropck : MI'TY um. I'. U. Hocosa, 2022. - 1 CD-
ROM. - 3aru. ¢ tutyn. ’kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20274  (nata oOpareHus:
30.01.2026). - ISBN 978-5-9967-2553-3. - MakpooObeKT. - TeKCT : 3IeKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

3. MymuHa, 3. P. XuMmnuueckas TepMoiMHaMUKa : pakTukym / O. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuid roc. rexuudeckuil yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3arm. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884  (xara oOpamieHus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

4. Mumypuna, O. A. Xumnueckasi kuHeTuka. CoOCTOSsHHE XUMUYECKOTO PaBHOBECHS :
npaktukym / O. A. Mumypuna, O. P. Mymiuna, O. B. EpmioBa ; Marauroropckuii roc.
texHuueckui yH-T uM. I'. . HocoBa. - Maraurtoropck : MI'TY um. I'. W. Hocosa, 2019. - 1
CD-ROM. - 3arm. ¢ tutyin. okpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698  (nmara obpareHus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

5. Mensanuxk, H. JI. PactBopsl : npaktukym / H. JI. Measuuk, 3. P. Mynnusna, O. A.
MumypuHa ; Marautoropckuii roc. texuudeckuil yH-T uM. ['. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - 3aru. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (xara oOpamieHus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeeHus AocTymHbI Takke Ha CD-
ROM.

6. Mensanuk, H. JI. Jlucniepcusie cucremsl : npaktukym / H. JI. Measauxk, . P.
Mynnuna, O. A. Mumypusa ; Marauroropckuii roc. rexunueckuii yH-T um. I'. M. Hocosa. -
Maruutoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3arx. ¢ TuTyn. SKpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/20681 (nata oOparieHwus:



https://host.megaprolib.net/MP0109/Download/MObject/1190
https://host.megaprolib.net/MP0109/Download/MObject/20274
https://host.megaprolib.net/MP0109/Download/MObject/2884
https://host.megaprolib.net/MP0109/Download/MObject/20698
https://host.megaprolib.net/MP0109/Download/MObject/2605
https://host.megaprolib.net/MP0109/Download/MObject/20681

30.01.2026). - MakpooOBeKT. - TekcT : aneKkTpoHHBIN. - CBeeHus AocTymHbI 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.
akpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2885 (nmara
obpamienus: 30.01.2026). - MakpooObekT. - TekcT : 37eKTpoHHBIH. - CBeleHHsI JOCTYITHBI
takxe Ha CD-ROM.

8. Konana, JI. I'. OxucnurenbHO-BOCCTAaHOBUTENbHbBIE peakiui. 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  (marta oOparieHus:
30.01.2026). - 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. - 3arm. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2886  (xara oOpamieHus:
30.01.2026). - MakpooOBeKT. - TekcT : anekTpoHHbId. - CBeeHus 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. - TekcT: HENOCPEICTBEHHBIA.

11. KpaTkwuii cripaBouHUK (PU3HKO-XUMHUYECKUX BennuuH / cocT.: H. M. bapon, A. M.
[Tonomapena, A. A. Pasaens, 3. H. Tumodeea; nox pea. A. A. Pasnens, A. M.
[Tonomapesoii. - 10-e uzn., uctp. u go. - CII16. : UBan ®emopos, 2003. - 238 ¢. : mi. - ISBN
5-8194-0071-2. - TekcT: HEMOCPEICTBEHHBIH.

12. V3BecTus BHICIINX YUYEOHBIX 3aBEACHUN. XUMUS U XUMUYECKAst TEXHOJIOTHSL:
Hay4yHO-TexHHueckuii xypHai — ISSN 0579-2991.

B) MeTonnuyeckne yKa3anus:

1. Mumypuna, O.A. DHepreTvka XMuMHUYECKHX MTPOLECCOB: METOIUYECKUE YKa3aHUs K
71a00paTOPHBIM padoTaM MO JUCIUILINHE «XUMUS» JUIsl 00y4aroIXcs BCeX HalpaBiIeHUN
MOATOTOBKU U CHeHalIbHOCTEN JHEBHOU (hopmbl 00yueHus / O.A. MuiypuHa;
Marnurtoropckuii roc. Texaudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . Hocoga, 2023. — 11 c. — TekcT : HEmOCpeACTBEHHBIM.

2. Konsana, JI.T'. Xumudeckas TepMOAMHAMHUKA: METOJUYECKUE YKA3AHUS JJIs
CaMOCTOSITENIbHOM pabOThI 110 TUCHUIUIMHE «XUMHUS» AJ1s1 00yUarolUXCsl BCEX HalpaBlIeHUN
MOArOTOBKHU U crenranbHocTel Beex Gpopm o0yuenus / JI.I'. Konsna; Marautoropckuii roc.
texHuueckuil yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. . Hocosa, 2023. —
18 c. — TekcT : HenmocpeACTBEHHBIH.

3. Konsina, JI.I'. CkopocTh XMMHUECKUX pEeaKIUii U XUMUYECKOE PaBHOBECHE:
MeTtonuueckue yka3aHus K JJabopaTOpHBIM paboTaM MO TUCHUIUTMHE «XHUMUS JJIs
oOyuaroluxcsi BCeX HalpaBiIeHHUI MOATOTOBKH U CHEMAIbHOCTEH Bcex popM oOyueHus /
JL.I'. Konspa, E.B. Tapacrok; Marauroropckuii roc. texundeckuil yH-T uM. I'. . Hocosa. —
Marnutoropck : MI'TY nm. I'. K. HocoBa, 2023. —8 ¢. — TekcT : HemocpeCTBEHHBIN.

4. Poguonosa, H.M. XuMnueckas KHHETHKA. XMMUYECKOE PAaBHOBECHE:
METOJIMYECKUE YKa3aHUs ISl CAMOCTOATEIbHON pabOThI O JUCHMILTUHE «XUMUS» IS
oOyyaroluxcsi BCeX HalpaBJIeHHM MOATOTOBKH U CHEIMAIbHOCTEH Bcex popM oOyueHus /
H.U. Pognonosa, A.I1. [loromapeB; MarHUTOropckuil roc. TEXHHYECKH yH-T uM. I'. 1.
Hocosa. — Marauroropck : MI'TY um. I'. W. Hocosa, 2023. — 20 c. — Tekcr :
HEINOCPEACTBEHHBIMN.

5. Uynpoga, JI.B. PacTBopsl: MeToanueckast pa3paboTka K J1adopaTopHbIM paboTaMm 1o
JTUCHHUIUTAHE «XUMHSD» TSI 00yJaIOIIMXCs BCEX HAIlPAaBICHUI MOITOTOBKU U
cnienuanbHocTel Becex popm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuit
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roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. 1. Hocosa,
2023. — 41 c. — TekcT : HEMOCPEICTBEHHBIH.

6. Uynpona, JI.B. PacTBopsl: MeToin4ecKas pa3paboTKa K CaMOCTOSITeIbHOU paboTe
M0 JUCUUTUIAHE «XUMHUS» JUISE 00YYaIOIIMXCS 110 BCEM HAlPaBJICHUSM ITOATOTOBKHU
cHenranbHOCTIM Beex ¢opMm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. MumypuHa;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TVY um.
I'. . Hocoga, 2023. — 26 c. — TekcT : Hermocpe1CTBEHHBIH.

7. Konsina, JI.I'. KonmonaHbie pacTBOPBI: METOIMYECKUE YKa3aHUS K JTa00paTOPHOMA
paboTte 1o AMCUUIUINHE «XUMHSD U 00yJaIOIIMXCs 110 BCEM HAIpaBJICHUSM ITOATOTOBKHU
cnienuanbHOCTAM Beex ¢opm obydenus / JI.I'. Komsina, JI.A. bonesin; Marauroropckuii roc.
texuuueckuid yH-T uM. ['. . HocoBa. — Marauroropck : MI'TY um. I'. 1. HocoBa, 2023. — 9
¢. — TekcT : HenmocpeACTBEHHBIN.

8. Konsana, JI.I'. OkucaurenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH: METOIUYECKUE
yKa3aHus K 1a00paTopHOi paboTe 1o JUCIUILINHE «XUMUS» ISl 00y4JaroIIXCcs BCeX
HaIpaBJICHUH TIOJTOTOBKY U crienuanbHocTel Bcex hopm obyuenus / JI.I'. Konsna, E.B.
Tapacrox; Marauroropckuii roc. rexuudeckuid yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. 1. HocoBa, 2020. — 10 c. — TekcT : HenocpeACTBEHHbIH.

9. Konsina, JI.I'. OxucauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH U AIEKTPOXUMUYECKUE
MPOIIECCHI: METOAMYECKask pa3paboTKa K CaMOCTOSTEIIbHON paboTe 1t 00y4Jaromuxcs 1o
BCEM HaIpaBIICHUSM TIOJITOTOBKHU U CIIeNHAIBHOCTAM BeeX popm oOyuenws / JI.I'. Konsna,
E.B. Tapactok, 3.P. Mymiuna; Marauroropckuii roc. rexundeckuii yu-T um. I'. M. Hocosa.
— Marnutoropck : MI'TY um. I'. UI. HocoBa, 2017. — 41 c. — Tekct : HEenocpeacTBEHHBIH.

10. Mumrypuna, O.A. D1eKTpOXUMHUYECKUE IIPOLECCHI: METOJUYECKHE YKA3aHUS K
nabopaTopHOil paboTe Mo AUCHUTUTHHE «XUMHS» TSl 00YYaIOIIMXCS 110 BCEM HAIpPaBJICHUSIM
MOJITOTOBKH U CIIEHUAIBHOCTSIM Beex Gopm oOyuenus / O.A. Mumypuna, H.. Ponnonosa;
Marnurtoropckuii roc. rTexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . Hocoga, 2023. — 13 c. — TekcT : Henmocpe1CTBEHHBIM.

r) IIporpammuoe obecieuenune u MHTEpHET-pecypchl:

IIporpammHuoe o0ecnieuenune

HaunmenoBanue .
o Ne norosopa Cpox nencTBUs TUIIEH3UN
Qﬂrg’fgsg'gﬁjom Ne 135 ot 17.09.2007 GeccpouHo
FAR Manager cB00OHO pacnpocTpansemoe [10 6eccpouHo
7Zip cB00O0aHO pactpocTpansemoe [10 6eccpouHo
Bbpaysep Yandex |cBoOoanHo pacmpoctpansiemoe [10 06eccpodHo

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBbIE CHCTEMbI

HasBanue kypca Ccpuika
EIJ/II%KI;FI%(:{HZM 6a3a nepuoanuecknx m3gaanuii OO0 https://eivis.ru/
HanmonansHas HHGOpMaMOHHO-aHATUTHYECKAST URL:
cucrema — Poccuiickuii nuaekc HaydHoro nutupoBanust | https://elibrary.ru/project_risc.
(PUHIT) asp
deepanbHOE FOCYAAPCTBEHHOE OFOIKETHOE
yupexaenue «DenepaabHbIil HHCTHTYT URL: http://www1.fips.ru/

IIPOMBIIITIEHHONW COOCTBEHHOCTH)»

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

Poccuiickas I'ocynapcTBennas 6ubanoreka. Karaigoru
/catalogues/




DrekTpoHHbIe pecypcsl onbmmorekn MI'TY um. I'.1. https://host.megaprolib.net/M
Hocosa P0109/Web

9 MaTtepuajibHO-TEXHHYECKOe o0ecnevyeHne TUCUUIINHBI (MOIYJIs1)

MarepuaabHO-TEXHHUECKOE 00ECIICYCHNE IUCIUTUTNHBI BKITFOYALT:

Y4eOHbIe ayAUTOPHUH IS TPOBEICHUS 3aHATUH JICKIIMOHHOTO THUIIA.

OcHamenue: MynbTUMEIUIHBIE CPEICTBA XPaHEHUs, TIEpeaud U MPECTaBICHUS
uHpopManuu.

Y4eOHbIe ayIUTOPHUH IS TPOBEICHUS JIA0OPATOPHBIX 3aHATHH, TPYIIIOBBIX U
WHVMBUIYAIBHBIX KOHCYJBTAIUH, TEKYIIET0 KOHTPOJIS M MPOMEKYTOYHON aTTeCTaIiH.
Ocnamenue: O60pya0BaHKE IS BHITIOJHEHUS JIA0OPATOPHBIX pabOT, XUMUYECKas TIOCY/Ia,
peakTuBbl, Harnsqaeie MaTepuanbl: TaOIUIIbI, CXEMBI, IIAKATHI.

[TomereHust A1 CAMOCTOSITENILHON pabOThI 00YJArOIIUXCS.

Ocnainenue: [lepconanbHbie KoMIbIOTepHI ¢ TakeroM MS Office, Beixomom B
WHTEpHET U ¢ JOCTYIOM B BJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPENY
YHHUBEPCHTETA.

[TomernieHust 1715t XpaHEHUs ¥ TPOPHIAKTHIECKOTO 00CITy)KUBaHUSI Y4eOHOTO
0o0opyI0BaHUA.

Ocnamenne: Cteliaxu, ceidpl A1 XpaHeHUs] y4eOHOT0 000pYA0BaHMUS.
WHucTpyMeHTBI 17151 peMOHTa J1a00paTOpPHOTO 000PYyI0BAHUS.



6. YueOHO-MeTOIUYECKOE 00ecIiedeHHe CAMOCTOSITeIbHOM padoThl 00y4aroIInxcst

CamocrosTenbHas paboTa 00ydJaronIuxcs MOApasIeNIIeTCsl Ha Ay IUTOPHYIO, KOTOpas MPOUCXOINUT KaK BO
BpeMsl JTa0OpATOPHBIX 3aHATHIA, TaK U Ha IJIAHOBBIX KOHCYJIBTAIHUAX, M HA BHEAYAUTOPHYIO, IPOUCXOIAIIYIO BO
BpeMS IIOATOTOBKH CTYJEHTAMH OTYETOB IO JaO0OpaTOPHBIM 3aHATHSAM H BHITIOTHEHHUS JOMAITHAX 3a/1aHUH.

AynuTopHas caMOCTOATEIbHAs paboTa 00yJaIOMIMXCs MPEIoaraeT MpoXoKIeHHEe TECTUPOBAHUS TI0
KOXJIOMY pa3iefly AUCHUILUIMHBL. TecThl BKIIOYAIOT TECOPETUYECKHE U MPAKTUUYECKHE 3aJaHus, OTBETHI Ha
KOTOpBIE TPeOYyIOT TIIyOOKOTO TOHUMAaHHWS W3YYeHHOTO Marepuaia. TecThl MOCTPOeHBI eAMHOOOPa3HO: K
KaKIOMY BOTIPOCY TIPEJIaraeTcs 4eThIpe BapHaHTa OTBETOB, CPEAH KOTOPBIX OJIWH MM HECKOJIBKO MTPaBUIIHHBIX.
O0paboTKa pe3ybTaTOB OCYIIECTBISICTCS IyTEM COIOCTABIICHUS MOJIYYCHHBIX PE3yJbTATOB C ATAIOHHBIMH U
MPOTEKAET OYCHBb OBICTPO. MaKCHMaITbHOE KOJMYECTBO 0aJUIOB B Kaxior Teme Kypca — 10.

BapuanThbl TeMaTH4YeCKUX TECTOBBIX 3aJaHU /151 TEKYLIEr0 KOHTPOJIS
XumMuyeckasi TepMOJAMHAMHUKA

B Tecrax mo Teme «XuMudeckas TSPMOAMHAMUKA»: ITEPBbIC MIECTh 38 JaHUI OICHUBAIOTCS B
0,5 6anna, cenpMoe — B 1 6aj1, a BOCEMOE, JIEBATOE M JIECATOE 3aaHus — B 2 Oaja.

Tecr Ne 1

IIpu paccMOTpeHNH XUMHUYECKON PEaKkUU CUCmemMa O3HAYaeT:
a) HCXOIHBIE PeareHThl
0) TPOAYKTHI XUMHUYECKOH peaKknuu
B) PEaKIMOHHBINA COCYT
I) HCXOIHBIC PEareHThl U MPOAYKTHI PEaKIH
[lepBbIii 3ak0H (TIEpBOE HAYAI0) TEPMOJANHAMUKN MaTEMAaTUYECKU 3aIIMChIBACTCS TaK:
a) PV =vRT B) K= A (-Ea/ RT)
0) K=R/Njx r) AU= Q-W
B sx30TepMHUECKON peakLuu:
a) SHTAJBIINS PEAKIIMOHHOM cucTeMBbl ToBbIaercst (AH > 0)
0) terutoBoii 3 ekt peakimu orpuraresieH (Q< 0)
B) DHTAJBIHA PEAKIIMOHHON crcTeMbl yMeHbiaetcs (AH< 0)
T') 1aBJCHUE PEaKIIMOHHOW CHCTEMBI MOBBIIIACTCS
CrannapTHble TeioBble 3G GeKTH TPUHATO 0003HAYATS!

a) AUcr B) Q 1013 2
6) AHozgg F) AHct
Kakue u3 npuBeIeHHbIX PEAKIHIA ABISIOTCSA SHI0TEPMHUYECKUME?
a) 1/2 N, + 3/2 H,= NH; AH = — 46 KJI)x/Monb
0) H,+4/20,=H,0, AH = 242 KJ]x/Mounb
B) 1/2 Np+ 1/20,=NO | AH = 90 KJTx/moms
r) 1/2H,+1/2 1,=HI, AH = 26 KJx/moib
Kakast ¥3 HanmMCaHHBIX HIKE PEaKIMi OTBEYAeT TEIUIOTe 00pa3oBaHMs OKCHIa a3ota ( || ) B CTaHAapTHHIX
ycIoBusix?
a) 172 N,+ 0= NO B) 1/2 N, + 120, =NO
6) N+1/20,=NO r) NH;+5/20, =2NO +3H,0

[Tpu BoccTanosennu 161 okcuma meau( || ) Mo peakiu :
CuO (y * C (rpagur = CU ) + CO y, mormoTunock 22 kI TEIIOTHI.
OHTanenusg o0pazoBaHus okcuaa Menu ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
Hns peakiuu NiO (o + C pagur) = Ni (o + CO () Onpeznenure Bo3MOKHOE HAIPaBIEHUE CAMOIPOU3BOJIBHOTO
TEUEHHS PEAKIUY TP CTAHIAPTHBIX YCIOBHSX U NpH Temnepatype 627°C.

BemectBo AH®g  (KJIx/MoJIB) S°gs  (JIxk/MoOnb*K)
NiO -239,7 38
C (rpagum) 0 5,74
Ni 0 299
CO -110,5 197,4




B oTBeTe ykakure 3HadeHHS dHeprum [ mOOCa Mpu CTaHIAPTHBIX YCIIOBUAX, NMpHU Temreparype 627°C u
TEMIIEpaTypy Havajia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
Kak m3mensiercs sHTponHs IpH Pa3IoKeHNH KapOOHAaTa Kaublys?
a) yBeIMYUBAETCS B) HE yMEHbIIAECTCS
0) yMeHbIIaeTcs T') HE 3HAI0
. JlanHas peakius:
2KC|O3 (TB) —2KClI (TB)+302 () AH<O
MOJKET CaMOIPOHU3BOIBHO MPOTEKATh
a) B IPSIMOM HaITpaBJICHUH B) HE MOYKET ITPOTEKATh
0) B 00OpaTHOM HampaBJICHHN T') HE 3HAI0

XyuMuueckas KHHeTHKA

B tecrax mo Teme «XuMmuueckas KWHETHKa». IEPBOE, BTOPOE, TPEThE, YETBEPTOC W MATOC 3aJaHUS
oneuuBarorcs B 0,5 6amia; mecroe, ceabMOE, BOCEMOE, JIEBATOE U JeCIToe — B 1 0ai, a ofMHHAAIATOE — B 2,5
Oaiuia.

Tecr Ne 1

1. Paznen xumuu, U3y4aroNuii CKOPOCTH U MEXAHU3Mbl XUMHUYECKUX PEAKLUH, Ha3bIBACTCS
a) XUMHUYEeCcKasi TepMOIMHAMHKA
0) TepMOXUMUS
B) XUMHYECKasi KHHETHKA
2. CkopocTh XUMHYECKOH peaklu — 3TO ...
a) BpeMs, 32 KOTOPOE MOJTHOCTBIO PACXOAYETCSl OJTHO M3 UCXOIHBIX BEIIECTB
0) M3MEHEHNEe KOJMYECTBA BEIIECTBA PEAreHTOB (MM MPOAYKTOB) pPEaklIUH B €IWHUILY BPEMEHH B €IHHUIIE
o0beMa
B) KOJINYECTBO BEILIECTBA MPOIYKTOB PEAKIMY K MOMEHTY OKOHYAHUS peaKluu
3. B kakux eIMHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUYECKOW PEaKITHH?
a) MOTb 1 TC
0) Oe3pa3MepHas BEIMYMHA
B) MOJIB’ C
4. Or kakux (HakTopOB 3aBUCHT CKOPOCTh XMMHUYECKUX PEAKLIUI?
a) OT MPUPO/BI pearupyrouIiX BEIIeCTB
0) oT TeMneparypsl
B) OT 00bEMa PEAKLIMOHHOTO COCYAa
5. CocTosiHre XMMHYECKOTO PAaBHOBECHS 00pAaTUMBIX MTPOIIECCOB KOJIMYECTBEHHO XapaKTePU3YyeTCs ...
a) paBHOBECHBIMH KOHIEHTPAIMSIMU MTPOAYKTOB PEAKLIUU
0) sHepruel akTHBU3AIlUU
B) KOHCTaHTON paBHOBECHS
6. Kak 3anmceiBaeTcst BRIpaKeHHE ISl CKOPOCTH PEaKIiu
4 NO (1) +6 Hzo =4 NH3(F) +5 Oz(r)
a) V =k[NO]'[H,0] 6) V = k[NH3][O-] B) V = k[NO]“[H.0]°
7. Kak 3anmmiercst BeIpakKeHHUE Il KOHCTaHTHI paBHOBecHs peakuuu A + 2 B = C +D?

a) K = [C][D] / [A][B]*

6) Kp = [C][D] / [Al[B]

8) K = [A][B] */ [C][D]
8. Kakoii oTpe3ok Ha auarpaMme IMOKa3bIBaeT 3HaUYeHUE TerioBoro 3ddexra peaximn?

ayl E 4

A
6) 2 / \ 2
B) 3 v
/ 1
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XOJI PEaKITiH

9. Yro MOXHO CKa3aTh O PEAKIMHU, U300paKeHHON Ha AuarpaMmMme K Borpocy 8?
a) 9K30TepMHYIECKask peaKIIHsI
0) SHIOTepMUYCCKAs PEAKITUS
B) PeaKlius OIHMCBIBAET COCTOSHUE PABHOBECHS
10. PaBuoBecue peakuuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEIIAeTCs BIIEBO.
a) MpHU MOHKEHUU TEMIIEPATyPhl
0) IpH NOBBIIIEHUH TEMIIEPATYPBI
B) IIPU MOBBILICHUH JIaBJICHUS]
11. Jina peakuuu Cyy + 2 H 5 y = CH 4 (y Ipu HekoTOpoO# TemnepaType KOHCTaHTa paBHoBecus pasHa 0,8.
PaBHOBecHas KOHIIEHTpalus BOAOPOAa paBHa 1,2 MoJIb/1. BeuuciuTe HCX0HYIO KOHIIEHTPAIMIO BOJOPO/A.
a) 1,2
0) 3,5
B) 5,0

PacTtBOpbI

B tectax no teme «PacTBophD»: IEpBOE 3a/1aHKe OIICHUBAETCS B 1 6aiut; BTopoe, TpEThe, YeTBEPTOE, MATOE
M LIECTOE 3a7aHus - B 1,5 Oamia; cenbMoe, BOCbMOE, JIEBSITOE U JIECATOE — B
0,5 6amna.

Tect Nel

1. dns ypasuenus peakiun Cu SO, + KOH — ... cokpameHHOe HOHHOE YpaBHEHHUE 3aIHIIETCS B BUJIE
2K + S0, = K,S0,4

Cu®* + S0, + 2K* + 20H™ = Cu(OH)\ + K,S0,

CuSO, + 20H™ = Cu(OH)d + SO,*

Cu** + 20H™ = Cu(OH),{

2. Macca (B 1) xnopuaa Hatpus B 300 mu 0,2 M pacTtBopa paBHa

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

4. Ins monmaBnenus runpoiusa xiopuaa xpoma (I1I) ciegyer
J00ABUTH COJIAHYIO KUCIIOTY
N00aBUTH IIENIOYb
paz0aBUTH PacTBOP BOJOU
IIOBBICUTH TEMIIEPATYPY
5. B paz6aBiieHHOM pacTBOpE, IPUTOTOBICHHBIM U3 THAPOCYIb(AaTa KaJIbLUs U BOJbI, CyMMa KO3()()UIIMEHTOB B
ypaBHEHHH HEOOPaTUMOH TUCCOLMALIMH PACTBOPEHHOTO BEILIECTBA — 3TO
1)3 2)4 3)5 4)6
6. PacTBOpHMOCTH OKcanara cepeGpa pasHa 3,27-107 1/ 100r H,0. Onpezenute nmpou3BeieHHe pacTBOPUMOCTH
Ag,C,0,
1) 510" 2)1,16-10°  3)10,7-10°° 4)2,31-10°°
7. MaccoBasi 107151 paCTBOPEHHOT'O BELIECTBA — 3TO OTHOILIEHNE
Macchl BELIECTBA K Macce BOJbI
KOJIMYECTBA BEIIECTBA K 00BbEMY BOJIBI
MacchlI BEIIECTBA K Macce pacTBopa
KOJINYECTBA BELIECTBA K 00beMy pacTBopa
8. K cnaObIM 37eKTpOIMTaM OTHOCHUTCH ...
TUAPOKCUJT AaMMOHHUS
THIPOKCH]] KaJTusl
XJIOPHU]T KAJIbLIUs
MapraHIoBas KHCIOTa
9. U3BecTHO, YTO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh MIEIOYHYIO WM KHCITyIo cpedy. llpnuamnoit
9TOTO SBISAETCS ...
3JIEKTPOJIN3 COJIEN



4.

2) JAUCTIPOMOPLHOHUPOBAHUE COJICH
3) rupparupoBaHHE CONEi
4) ruaponus conei

10.3unauyenne PH umcroii Bomsl npu 25°C coctaiser
11 2)7 3)0 4) 10
MarnuToropckuil Texuuueckuii yausepeureT uMm. I'.M1.Hocosa

JAucnepcHble cuCTEMbI

B tecrax no Teme «/lucnepcHbie CHCTEMBI»: IEPBOE, BTOPOE, TPEThE U YETBEPTOE 3a/IaHUs OLCHUBAIOTCS B
1 Oayur; mATOE M IIeCTOE 3a7aHus - B 3 Oaja.

Tect Nel

VKaKXHTe pa3Mepbl YaCTUI] KOJUIOMIHBIX CHCTEM

1)  wmensme 1 HM

2)  Gombime 100 HM

3) ot 1 M g0 100 um

Kakue noHbI CIOCOOHBI BBI3BATh KOATYIISIMIO KOJUIOU/IA, YACTHIBI KOTOPOTO HMEIOT TOJIOKHTENbHbIN 3apsia?
1)  kaTuoHbBI

2)  aHHOHBI

3)  TOJIAPHBIC MOJICKYT

JIJIst KaKoro 3JIEKTPOJIUTA MOPOT KOATYJISAIMH KOJUTOHIA C MOJOKUTEIBHO 3apsDKEHHOM YacTUIIeH T0JKEH ObITh
HaUMEHbIIUM?

1)  xyopun Kaaus

2)  cynbdar Kanus

3)  oprodochar kamms

Mul1iena 30151 UIMEET CTPOEHHE: {[Fe(OH)s]mn Fe** -(3n—x) CI'} x CI”

KaKOU DIIEKTPOJIHUT UTPAET POJIh HOHHOTO CTadmimm3aropa’?

1)  xuopwun xene3a (111)

2) Bom;a

3)  TUAPOKCH] Kaaus

[Tpu B3anmoneticteuu 20 mn 0,001H murpara ceurna (1) ¢ 10 M 0,02H cynedara xamus obpasyercs 3016
cyabdara ceuHma (l1). K xakoMy 31eKTpoay JODKHBI MEPEMEINAThCS YaCTHUIBl JUCIEPCHOW (a3bl mpu
3nexTpoause?

1)  HaxomsaTCs B COCTOSIHUM AUHAMUYECKOTO PABHOBECHSI

2) K Karomy

3) K awnomy

B nBe konOpl Hamuro mo 50 M 3018 rHApoKcuma kene3a. s TOro 4roObl BBI3BATH KOAryJISIIUIO 30JIS
norpeboBanoch n00aBUThH: B mepByro — 5,3 mu 1H pactBopa xnopuaa kanus; B apyryto — 18,7 ma 0,001H
pactBopa docdara HaTpus. BeraucinTe mopor Koarysiuy KaXJ0ro 3JIeKTPOJIHTA.

OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE npoueccobl

B Tectax mo Teme «OKHCINTETHFHO-BOCCTAHOBUTEIIBHBIE MPOIIECCHI»: IEPBOE, BTOPOE, TPEThHE, YETBEPTOC U
nsaToe 3aganus onenuBaroTcesa B 0,5 6amna; mecroe — B 1 6aiiI; ceabMoe M BOCbMOE — B 2 0ajuia, a 1eBITOE — B 2,5
0aJIoB.

Tecr Ne 1

1. OKucIUTENTH — 3TO ATOM, MOJIEKYJIa W MOH, KOTOPHIH ...

1) yBenMuYMBAET CBOIO CTENECHb OKUCIICHUS

2) NPUHAMACT DJICKTPOHBI

3) oTaaeT CBOM 3JIEKTPOHBI

2. [poriecc BOCCTaHOBIICHUSI IMEET MECTO B CITydae, KOTJa ...

1) HeliTpasbHBIC ATOMBI IPEBPAIIAIOTCS B MOJOKHUTEITBHO-3aPSKEHHBIC HOHBI

2) TOJIOXHUTEIbHBIN 3apsi/] HOHA YMEHbIIIACTCS
3) oTpuIATeNbHbII 3apsil HOHA YBEINYNBACTCSI
3. I3 npencraBieHHbIX HIKE peakiuii Kk OBP nucnponopinoHnpoBaHus NPUHAAIEKHT ...



1)
2)
3)

. B

1)
2)

4)
1)
2)
3)
4)
1)

3)
4)

1)

3)
4)

1).

2)

4)

S + 2HNO; = H,SO, + 2NO
2H202 = 2H20 + 02
Mg + S = MgS
4. K BOCCTaHOBUTENSIM OTHOCSTCA ...
1)  mertamibl, BOZOPOI, YIICPOI
2)  aKTHBHBIC HEMETAJUIBI
3)  aneMeHTHI, HAXOAAIIMECS B CPEIHEH YaCTH MEPHOANIECKON CHCTEMBI
5. CrereHn OKUCIICHHS KUCIIOpOa a) B BoJIE 1 0) B TIEPOKCHIEC BOJIOPOJA COOTBETCTBEHHO PABHHE .. .
1) a)-2,06)-2
2) a)—-2,6)+2
3) a-20-1
6. [Tepmanranar kanms B OBP, mpoTekaromux B KHCIION cpejie, BOCCTAHABIUBACTCS 1O ...
1)  xarmoma Mn*'
2) MaHraHaT-uoHa MnOf*
3)  okcmma mapranma (1) MnO
peakmmu, mpotTekaroreii mo cxeme Cr,S; + KNO; 2 K,CrO; + K,SO, + NO OKHCIECHHIO TIOABEPTAIOTCS
CJICYFOIIUE SJICMEHTHI . ..
1)  asorucepa
2)  cepau XpoM
3)  Xpom u a3or
8. Cymma k03 (HUITMCHTOB B peaKIuy, MPUBEACHHOM B Borpoce Ne 7 paBHa ...

1) 26 2) 18 3)35
9. Cymma ko3 durmenros B peakuuun KMnO,4 + HCl o, = ... paBHa
1) 30 2) 26 3)35

aﬂeKTpOXHMH‘IQCKI/Ie CUCTEMBbI

B Tecrax mo Teme «IICKTPOXUMHUYECKHE CHCTEMBI»: IIEPBOE, BTOPOE U IMATOE 3aJaHUs OICHUBAIOTCS B 1
0aJut; TpeThe U YeTBepTOe 3ananusi— B 1,5 Oaa; mecroe u ceaqpmoe — B 2 Oaa.

Tect Nel
DNEeKTPOAHBII MOTEHIIUA OTPEACIISIOT TI0 YPABHEHHIO . ..
Hepucra
MenneneeBa-Knaneipona
BbonbiimMana
Appenuyca

Paccuuraiite D/IC ranpannueckoro anementa Mg|MgSO,||CuSO,|Cu nipu cTaHIapTHBIX YCIOBHSIX
—-2,03

-2,71

2,71

0,81

Kakue nponykTel 00pa3yroTcs Ha KaToe MpH 3JIEKTPOJIN3e pacTBOpa HUTpaTa cepedpa?

BOJIOPOJ

cepebpo

a30THas KHCIIOTa

KHCJIOPOJ

Vkaxkure cyMmy Ko3Q(UIIMEHTOB B YpaBHEHUH dJIEKTpon3a pactBopa Hutpara meau (11)

12

11

10

8

Kakas 13 nprBeIeHHBIX OKHUCIHUTENFHO-BOCCTAHOBUTEIIBHBIX PEAKLUI MPOTEKAET CaMOIPOU3BOJILHO B MPSIMOM
HaIpaBlIeHUN?

FeSO4 +Cu—...

CuSO, + Fe —...

CuSO,; +Na —...

HCl + Cu —...

BrruucnuTe Maccy IIMHKA, MTOJyYEHHOTO TIPH AJIEKTPOIIN3e Cyib(dara MuHKa, KOTOPBI MpoBovin B TeueHue 20
CeK Ipu cuiie Toka 1A



1)

3)
4)

1)

3)
4)

2,1-10*

0,05

0,013

6,7-10°°

[IpuBenuTe cXxeMbl 3JEKTPOJHBIX IPOLECCOB U MOJEKYJISIPHOE YpPAaBHEHHE pEaKUUH, NPOTEKAIIEH Nnpu
ANMEKTPOXUMHUYECKOW KOppo3uH raibBanomapsl Zn|Mg B cepHOKHCIIONW cpeie. B oTBeTe ykakute cymmy
KO3 PHUIMEHTOB B MOJICKYIAPHOM YPaBHEHHH.

6
5
4
8

BHeayI[I/ITOpHaH CaMOCTOATECIIbHAsA pa60Ta o6yqa}0mnxca OCYIIECTBIIIECTCA B BHAC HU3YUYCHUA

JUTEPATYphl IO COOTBETCTBYIOIIEMY pa3leiny ¢ mnpopaboTKol Marepuana, o(OpMIICHHS OTYETOB IIO
mabopaToOpHBIM paboTaM M BBHITTOTHEHUS TOMAITHUX 3aaHHA.

BapuaHThI TeMaTHYeCKHX JOMAIIHUX 3aJaHUM 1)1 BHeayIMTOPHOI CaMOCTOATEJbLHON padoThl CTYAEHTOB 1O

TeMaM

Jlomannnee 3aganue Ne 1
1o TeMe «XUMU4YecKasi TEePMOIMHAMHUKA»

B nomamtaem 3agannm 1o TeMe « X MMUYecKas TepMOIMHAMUKAY: TIepBas 3ajiada olleHBaeTcs B 2,5 6aa;
BTOpas — B 1,5 Gamna; Tpetbs — B 1 Oam.

3amaga Nel

Hna peakumun CHy p + CO, p = 2 CO y + 2 H, () onpenenure BO3MOMKHOE HaNpaBICHUE
CaMOTIPOU3BOJBLHOTO TCUCHUS PEAKIMK MPHU CTAaHJAPTHBIX YCIOBUAX M IpH Temmeparype T = 927 0C, eCIlIf
TEIUIOBOM A(PGEKT peakiuu M0 33aJaHHOH TeMIepaTyphl HE H3MEHHUTCA. YKaKUTE: a) BBIICISICTCS WITN
MOTJIONIACTCS JHEPrus B XOAC peakuuu; 0) MPUYMHY HAWJICHHOTO M3MEHEHHWs SHTponuu. PaccuuTaiite
TeMIIepaTypy Hauajga peakKIluim.

3amaga No2

Beraucnure temnoBoit  addext peakmun: CaC; o, + 2 HyOn = Ca(OH), ) + C.H; (), monb3yscsk
CTaHJIAPTHBIMH TEIUIOTaMU 00pa3oBaHMs pearupyrommx BemecTB. CKOJBKO TEIUIOTH  BBIACIUTCS WU
MOTJIOTUTCS ITpu oOpazoBanuu 2,24 1 C,H,?

3amaya Ne3

[To TepMOXMMHUYECKUM YPaBHEHHSIM PACCUUTANTE TETUIOBOH AP PEKT peakinu:
Hyy + CO; )= CO )+ Hy Ofpy. Tepmoxumudeckue ypaBHEHHUS:

a) H2 () +% 02 o= HQO ()» AH = '241,9 KI[)K,

6) 2CO ) + 02 O 2 C02 ()s AH = '566,2 KI[)K

JlomamHee 3aganue Ne 2
o TeMe «XMMHYeCcKasd KHHEeTHKA»

B nomamnem 3amaHum mo Teme «XUMHUECKas KMHETHKa»: MepBas 3ajada oleHuBaeTcs B 1,5 Ganna;
Bropas — B 0,5 6ara; TpeThs, yeTBepTas u mnaras — B 1 Gam.

3anmaga Nel

Peaxnus nmpotekaer 1o ypasaeHuto: O, ) +2 CO )y =2 CO; () HavanpHble KOHIIEHTpAMK pearnpyrOIIuX
BemiecTB paBHbL: [O;] = 1,2 Mo/, [COJ= 0,8 Mosib/n. Bo cKobKO pa3 M3BMEHUTCS CKOPOCTh MPSAMON PEAKIIHH,
korga mpopearupyeT 30% CO? Bo CKONBKO pa3 M3MEHATCS CKOPOCTH MPUMON W OOpaTHOHM peakIuu, eciiv
YBEJIUYUTH JaBJIEHHE B CHCTEME B /iBa paza?

3agaua Ne2

Ipu Temmeparype 40 °C HeKOTOPOE KOIMYECTBO BEIIECTBA BCTYIIACT B peaKiio 3a 20MuH. PaccunTaiite
BpEMs, IPH KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYIHT B peakuuio mpu temmeparype 200 °C, ecin
TeMmneparypHblii KO3 (QUIIMEHT CKOPOCTH peakuuy paBeH 2. Bo cKoibko pa3 M3MEHHUTCS MPU 3TOM CKOPOCTD
peakmum?

3anmaga Ne3



Haiinute HauanbHBIC KOHIIGHTPAIIMK UCXOIHBIX BEIIESCTB M KOHCTAHTY PABHOBECHS PEAKITUH:
Fe @ + HyO o = FeO () + H, (y, ecnu paBHOBECHBIE KOHIICHTPALMM PEArMPYIOLIMX BEIIECTB PABHBI:
[H,0]=0,3momnb/11, [H,] = 0,4 Momb/m.
3amaua Ne4
Juns peakunonnoi cuctemsl: CO y + HyO )= CO; y +H, () HavdanbHble KOHIEHTpanuu pasHbl: [H,0] =
0,5 momp/n, [CO] = 0,6 Momp/i1. OmnpenenuTe KOHIICHTPAIIMM BCEX BEIIECTB B MOMEHT pPaBHOBECHS, €CITH
KOHCTaHTa paBHOBecHs paBHa 1,45.
3amaga Ne5
BripasuTte yepes KOHIICHTpAIMKA PEareHTOB KOHCTAHTHI PABHOBECHS CIEAYIONINX PEaKIIHi:
NZ(r) +3 Hz(r) =2 NHg(r), AH= '92,2 KI[)K,
COypy +C =2 COqy, AH=+160,5 xJ1x;
CO(F) + HZO(F) = C02 ) + Hz(r), AH = '41,1 KI[)K.
VYKaXuTe HaANpPaBICHHE CMEIICHUS XMMHUYSCKOTO DPABHOBECHS OSTHX pEaKIWH: a) MpPH MOHWKCHUH
TEMIIEPATYPhI, €CIIU AABJICHUE ITOCTOSHHO; 0) IIPH MOBBIIIICHUH JaBJICHUS, €CIIA TeMIIepaTypa MOCTOsSHHA.

Jlomaninee 3aganue Ne 3

1o reme «PacTBopbi»

B momamiHem 3amaHuu 1o TeMe «PacTBOphI»: mepBasi, BTopas, TPEThs M IATas 3a7add OLIEHUBACTCS B 1
Oasut, yeTBepTas u mecras — B 0,5 Oasia.

3amaga Nel

B kakom o0beme Bojibl citeyet pactBopuTh 135t SNCl, st momyvenust 3M pactBopa xstopua osiosa (1) ¢
IIOTHOCTHIO p = 1,405 r/mn?

Paccunraiite: a) MacCOBYIO JIONIO BEHIECTBA B PacTBOpE; 0) MOISIPHYIO KOHIICHTPAIMIO SKBUBAJICHTA; B)
MOJISUIBHOCTB; T) THTP; 1) MOJIbHYIO JIOJIIO BELIECTBA B PACTBOPE.

3anaga Ne2

3aKoHYHUTE MOJICKYJISIPDHBIC W HAIIUIIWUTE COKPALICHHLIC MOHHBIC YPAaBHCHHUA peaKHI/Iﬁ B3aHMOI[CI>'ICTBH$I
CJICAYIOIINX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCIl, + KOH —

CaF, + HCl—

Sb(OH)g + stO4 —

Sb(OH); + NaOH —

3anaua Ne3

CocTaBbTe 110 JIBa MOJIEKYJISIPHBIX YPAaBHEHUS pEaklnii K CIEAYIOIIIM HOHHBIM:

Ba® + CrO,> — BaCrOy;

NH,;" + OH — NH,OH;

ZnS + 2H" —zZn** +H,S

3amaga Ne4

Brruucaure pH 0,05M pacTBOpa cepHOM KHCIOTHIL.

3agaua NeS

Kakwe u3 cnenyronmx coneit nmoasepratorcs tuapoiansy: Na,SiOz. Cu(NOjz),. KBr? CocraBsTe HOHHBIE U
MOJICKYJISIpHBIE YpaBHEHHMSI THAPOJINM3a COOTBETCTBYOIMX cosiell. Kakoe 3nauenme pH (< wnm> 7) umeror
pacTBOPHI ATUX CoJIeh?

3ajgaua Ne6

Haiinure npoussenerne pactBopumoctd PbCl,, ecmu B 200 mu Bomsl pactBopsiercsi 2,17 T 3TOTrO
COETUHEHMSL.

JlomamrHee 3axanue Ne 4
1o TeMe «OKUCINTENbHO-BOCCTAHOBUTEIbHbIE POLECCHI»

B nomammnem 3amanuu mo Teme «OKHUCIMTEIbHO-BOCCTAHOBHTEIbHBIC IPOLIECCHDY: IepBas 3ajada
orieHuBaercs B 1,5 Oamna; Bropas — B 2,5 6ana; Tpeths — B 1 Oai.

3amaua Nel



Tom6epute kK0d(PPUITUEHTEI B YPABHEHHUIX OKHCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIIUM., YKaKUTE THIT
KaXJ0M peakiyu.

PaccuunTaiiTe BIEKTPOABIKYINYIO CHIY U OMPEACIUTE HANpaBlICHHE CAMOIMPOHM3BOIBHOTO MPOTEKAHHS
MEpBOM peaki¥ TPH CTAHAAPTHBIX YCIOBHUSX, HCIONB3YS 3HAUCHHS OKHCIHTEIbHO-BOCCTAHOBHTEIBHBIX
IMOTEHIINAIOB:

HJ + H3PO4 — Jz + H3P03 + Hgo

HNOZ i HNO3 + NO + Hzo

H[AUC|4] + H202 + NaOH — Au + NaCl +0, + Hzo

NH4ReO4 +H, — Re + NH; + Hgo

KBrO —» 0O, + KBr

3amauga Ne2

CocTaBbTe ypaBHEHHUS OKUCIUTELHO-BOCCTAHOBUTEILHBIX PEAKIINIL:

KMnO, + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

Bl(OH)3 + N328208+ NaOH —

Bl 203 + C —

Mg + HNOjz (ass) —

3agayga Ne3

Hanbl aBe OKHCIUTENbHO-BOccTaHOBHTENbHBIE mapbhl: KNO,, KNOs;; u Pb(NOs),;, PbO,. Tloab3ysch
Ta6HHHCﬁ CTaH}IapTHBIX OKHCIHUTECJIIbHO-BOCCTAHOBHUTCIIBHBIX IMOTCHIIMAIIOB, COCTABbTC ypaBHeHI/IC BO3MO)KHOI7[
peakiuu B ykazanHoi cpene (HNO3). Paccunralite 3HaueHUE AIEKTPOIBUKYIICH CHITBI PEaKIINH.

JlomamHee 3aganue Ne 5§
1o TeMe «DJIEKTPOXUMUYECKHE CHCTEMbD)

B nomaniaem 3agaHuu 1o TeMe «DISKTPOXUMHIECKHE CHCTEMbI»: TIepBast 3aj1ava oleHuBaeTcs B 1 6a;
BTOpas — B 1,5 Oaa; Tpeths — B 2,5 Oainia.

3amaua Nel
CocTaBbTe 3JEKTPOHHO-MOHHBIE YpaBHEHHS DJEKTPOAHBIX IPOIECCOB W MOJIEKYJSIPHOE YpaBHEHHE

TOKOOOpa3ylolllell peakinuu, TMpoTeKaroleid npu padore raigpBaHudeckoro amementa Co/Co(NOg), //
AI(NOs)s/Al. PaccunTaiite DJIC (E) raibBaHUYECKOT0 JIEMEHTA TIPH CTAHIAPTHBIX YCIOBHSIX.

[TpuHSAB TOTEHIMAN aHOAA PAaBHBIM CTAHIAPTHOMY 3HAUCHWIO, PACCUMUTANTE KOHIECHTPAIUIO KATHOHOB
MeTaJuia B KaTOJTHOM pacTBope, Mpu kotopoit DJIC raapBaHUYECKOro 3eMenTa ymenbiutes Ha 0,02B.

3agaya Ne2

[MpuBeanuTEe CXEMBI JIEKTPOIHBIX MPOIECCOB U MOJICKYJISIPHBIC YPABHEHUS PEaKIIMi, MPOTEKAOIIUX MPU
ANMEKTPOXUMHYECKOI Koppo3un raibpBaHonapsl  Co/Ni: a) B kucioii cpesie; 0) BO BIaXXHOM BO3/IyXe.

Ompenenure yObUIF MAacChl aHOJA MIPHU KOPPO3UU B KUCIION cpene 3a 20 MHH, €CITU CKOPOCTh KOPPO3UH
coctasuia 0,01 /4.

3amaya Ne3

CocTaBbTe 3JEKTPOHHO-MOHHBIE YPaBHEHUS AJIEKTPOJHBIX MPOIECCOB (aHO MHEPTHBIN) U MOJIEKYJIIPHOE
YPaBHCHUE PEAKI|H, POUCXOIAIICH MPH SIIEKTPOITU3E:

a) pacrutaBa NaOH;

0) pactBopa CoSQ,,

Borauciute (akTHUeCKOe KOJIMYECTBO MeTajlia, MoJaydeHHoro Ha katoie npu anekrpoimuse Co(NOs)s,,
€CJIM 3JIEKTPOJIN3 MPOBOAWIM B TeueHuH 1 4. Beixog meraia no Toky coctaBui 85%.

Ykaxxute BO3MOKHBIE IMPUYMHBI YMCHBIICHHWA BbIXOAd METaJlIa 10 CPAaBHCHHIO C PACUCTHBIM.

KonTpoibHbIe Bonpockl N0 TeMam
KoHnTposbHbIE BONIPOCHI 0 TeMe «XHMHYeCKasi TePMOIUHAMHUKA»

OCHOBBI XUMHUYECKON TEPMOJUHAMUKH: TIOHATHE CUCTEMBI, BUJIBI CUCTEM.
TepMoanHaMuuecKue napameTpsl 1 QyHKIUH COCTOSIHUSI CUCTEMBI.
Baytpennss sueprus. Pabota. Temora.
[lepBrIit 3aK0H TEPMOJUHAMUKH (BBIBO).
OHTanbnuA Kak GYHKLIUS COCTOSIHUSL CUCTEMBI. DHTAJIBINSA 00pa30BaHMsI BEILIECTBA.
Temnooit 3hdext xumuueckoir peaknumu. DakTopbl, BIUSIOIIME HAa TeroBoi 3ddekT
XUMHUYECKOHN peakiivu.
7. Tepmoxumus. 3akoH ['ecca.

S
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RBPBooo~NooO~MwONE

1.
2.

CrnenctBus u3 3akoHa [ecca.

OHTpONIHS KaK (PYHKITHS COCTOSHUS CUCTEMBI.

BTtopoii 3aK0oH TepMOAMHAMUKHY.

Tpernit 3aK0H TEPMOANHAMUKH.

Oueprus ['nbbca.

Hampapnenmne caMommpon3BOIBHOTO MTPOTEKAHMS XUMHUYECKUX PEaKITnil.

KOHTpOJIbeIe BOIIPOCHI IO TEME «XuMHYecKask KHHETHKA)

Xumuueckasi KuHeTHKa. CKOPOCTh XUMUYECKOH peaklii U METO/Ibl €€ PEeryIHpOBaHHUS.
BrnusiHne KOHIEHTpaLUUU Ha CKOPOCTh XUMHUYECKON peakiuy (3aKOH JIEHCTBYIOIINX Macce).
Brusiaue Temmnepatypsl Ha CKOPOCTh XUMUdeckor peaknuu. [Ipasuno Baut — 'odda.
Teopus akTUBHBIX CTOJIKHOBEHHH AppeHuyca.

OHeprus akTUBaIMK. Y paBHEHHE AppeHnyca.

Teopus nepexoqHOro KOMIUIEKCa. DHEPreTH4ecKas JuarpaMmma.

Kpupas MaxkcBemna — bonpiiMana. DHepreTHIeCKuit 6apsep.

Karanurnueckue cuctemsl.

Bnusinue katanuzaTopa Ha CKOPOCTh XUMHUYECKOM peaKIii.

I'oMoOreHHbIM U reTeporeHHbIN KaTanus.

KonebarenbHpie peakium.

Xummueckoe paBHoBecre. OOpaTUMbIe 1 HeOOpaTUMBIE PEaKIINH.

Koncranta XuMHYECKOTO paBHOBECHSL.

Cwmelenue xumuueckoro papHoBecus. [Ipunnun Jle-Illarense.

Biusuue KOHUCHTpaluuu, 1aBJICHUA U TEMIICPATYPhI.

@®a30BbIC pABHOBECHUS.

da3oBbIe AUATPaMMBI AJ151 OAHOKOMIIOHEHTHBIX CHCTEM.

KOHTpOJ'IbeIe BOITPOCHI IO TEME «PaCTBopBI»

ITonsTue pacrBopa. PactBopumMocTs BemecTBa. PactBopuMocCTs rasa.
PactBopel. CriocoObl BeIpaskeHHS KOHLIEHTpAIMKW pacTBOPOB (MaccoBas OIS, MOJISpHAs

KOHICHTpAalrAa, MOJIApHas KOHIECHTpalUA SKBUBAJICHTA, MOJIbHAA OOJI, TI/ITp).

3.

4,

5.

6.

7.
Appennyca.

8.
(mpumepsr).

9.

10.

11.

12.

KonnuratueHble CBOICTBaA pacTBOPOB. M eanbHbIN pacTBOp.

3akonsl Payns: I (ToHomeTrpuueckuii) u 11 (30ymmrnockonnieckuii 1 KpHOCKOITUIECKHH ).
OcMmoc. Ocmotuyeckoe nasieHue. Cxema ocMOMETpA.

KucnoTHo-ocHOBHBIE B3aUMOJEHCTBUS BELIECTB.

WNonnas teopus KUCIOT U OCHOBaHUI AppeHunyca. OCHOBHBIE TTOHATHS W MOJIOKEHUS TEOPHH

Hucconuanusi KHUCIOT, OCHOBAHMM M COJE€Hl ¢ TOYKM 3pEHUSI MOHHOM Teopuu AppeHuyca

Crenenb nqucconuanuu. CHIbHBIE U C1a0bIe SJIEKTPOJIUTHI.

Huccormanust cnadbix 3neKTponuToB. KoHCTaHTa Arcconmaniy.

3akoH pa3basnenus OcTBanba.

Peakinu HOHHOTO OOMEHA MEXK]TY JIEKTPOJIUTAMH (Ha IPUMEpPE peakiuii 00pa3oBaHus Ci1aboro

ANIEKTPOJINTA, OCAJIKA U ra3a).

13.
14.
15.
16.
17.

ocouhrwdE

[IpousBeneHue pacCTBOPUMOCTH.

HounHoe npousBeieHre Bojibl. BogOpoAHBIN U THIPOKCUIIBHBIN TOKA3aTEelH.
I'mpposns coneit. Tumbl ruaponmn3a coen.

KonuyecTBeHHBIE XapaKTEPUCTUKU MpoOIEcca TUAPOIHU3A.

@DakTophl, BIUIIONINE HA MPOLIECC TUAPOIN3A.

KoutpoabHblie Bonpochl o TeMe «JlucnepcHble CUCTEMbI»

I'eTeporennsie cmecu. JlucnepcHblie CUCTEMBI.

HucnepcHocTs. Kiaccudukammm quciepcHBIX CHCTEM.
Komnounnsie pactBopsl. JInoduiababie U 110(G0OHBIE KOIJIOUABI.
Croco6b! TOTyYeHUS KOJUIOUIHBIX PACTBOPOB.

CtpoeHne KOJIJIOUTHBIX YaCTHII.

[IpaBuno ®asHca — IleckoBa.



NG~ E

arwdE

Y cToiunBOCTh KOMIOUAHBIX cucTeM. CTaOMInu3aTOPEL.
Koarynsmms mTnoGHIbHEIX U THOPOOHBIX KOJUIONIOB.
CenumeHTanus KOJIJIOUIOB.

Koarynsiuus KommouIHeIX pacTBOPOB NEKTPOIUTAMH.
[pasumo lymneue — IM'apau. Koarynupytomias ciocoOHOCTb.
Onrtuyeckue cBOMCTBA KOJUIOUIHBIX PACTBOPOB.
OneKTpuyecKue CBONCTBA KOJIOUIHBIX PaCTBOPOB.

KoHTpoJsibHbIe BONpochl 10 TeMe «OKHCIMTeIbHO-BOCCTAHOBUTEIbHbIE
npouecchh

OcHOBHBIE TOHATUS TEOPHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINH.
OKHCANTETHHO-BOCCTAHOBUTENBHBIE CBOMCTBA BEILLIECTB.

Baxkneiimye oKUCIUTENN U BOCCTAHOBUTEIH.

THunbl OKUCIUTEIBHO-BOCCTAHOBUTEBHBIX PEaKLUH (TIPUMEpBI).
OKHUCIUTENHHO-BOCCTAHOBUTEIIbHBIH [TOTEHIIHAL.

YpaBHeHue HepHcra.

CocTaBieHue OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH.
Hanpasnenne oKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIINH.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «BJIeKTpOXI/IMI/I‘leCKHe CUCTCMBD»

DnexTpoxuMudeckue cucteMbl. Kitaccudukarus 3MeKTpOXUMAYECKUX TIPOIECCOB.
DIEeKTPOXUMHUUYECKHE MPOIIECCHI, MPOTEKAIONINE HA TPAHUIIE pa3jelia «KMETaJI — PACTBOPY.
lansBannueckuii dneMeHT Jlanusis — SAxkoou.

DNEeKTPOABIKYIIAS CHIIA TATPBAHMYECKOTO IEMEHTA.

I/ISMCpCHI/Ie QJICKTPOAHBLIX ITOTCHIMAJIOB. PSI)Z[ CTaHAAPTHBIX JBJICKTPOJAHBIX I[MOTCHUHAJIOB.

CBoiicTBa METaJJIOB B COOTBETCTBUH C UX IMOJIOKEHUEM B PSAAY HANPSKEHUH.

6.

7.

8.

9.

10.
11.

OKHCIIUTEIS.

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

VYpaBuenue HepHcTa.

DJeKTpoin3 pacIulaBoB U pacTBOpoB. KaToaHbIE 1 aHONHBIE IIPOLIECCHI.

O6benunenHsbiii 3akoH @apajes. Beixos mo Toky.

Kopposus merannos. Kiaccudukanust KOppo3HOHHBIX MIPOLIECCOB.

XUMHYECKast KOPPO3HUSL.

OJNeKTpOoXUMHUUYECKass KOppo3us. AHOJHOE OKUCJIEHHE METalla U KaTOAHOE BOCCTAHOBJICHUE

[Ipumeps! KOoppo3uu B KUCIIOi cpene u aTMochEepHOM KOPPO3UH.
CKOpOCTh KOPPO3HH.

3amuTa METauIoB OT KOPPO3HUH.

3alyTHRIE TOKPHITHS.

DJIEKTPOXUMHUYECKUE CITOCOOBI 3aIIUTHI OT KOPPO3HU METAILJIOB.
XUMUYECKUE UCTOUHUKHU TOKA. ["albBAHUYECKUN SJIEMEHT.
XUMHUYECKHE UCTOUHUKH TOKA. AKKYMYJISITODBI.

XUMHUYECKHE UCTOUHUKH TOKA. TOITUBHBIE SIEMEHTHI.



INPUJIOXKXEHHUE 2

7. OneHoOYHBIE CPeCTBA 151 IPOBeCHUs MPOMEKYTOUHOI aTTecTallNl
HpOMexcyTqua;{ aTTeCTanuid HUMECT JE(SA103320) ONpCACIINTb CTCIICHDb JOCTHIXKCHUA
3aIVIAHUPOBAHHBIX PE3YJIbTATOB O6y‘IeHI/I$I 10 JUCLHHUIIIIMHE 3a OHpCI[GJ'IGHHBIﬁ nepuon 06yLIeHI/I$I.

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



Kon
WHIUKATOpa

Nuaukatop qocTHxREHUs
KOMIICTCHIINU

OneHouHble CpeacTBa

OIIK-1: CnocobeH aHanM3MpOBAThH 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 MAaTEMAaTHKU IIPU PELICHUHU
[IPAaKTUYECKUX 3a1a4

Ilepeuens meopemuueckux 60npocos:
1. OCHOBBI XMMMUYECKON TEPMOJMHAMUKU: CHUCTEMA, TEPMOJMHAMHUYECKHE IapaMeTphl
CUCTEMbI, (YHKIIMH COCTOSIHUS CUCTEMBI. [IepBbIif 3aKOH TepMOIUHAMUKHY.
2 OHepreTuka XMMHUYECKHUX IPOLIECCOB.
3 OHTaAIBIN. 3aK0H [ 'ecca U CiIeICTBUSA U3 HETO.
4 Outponus. YpaBHeHue bonbliMana. BTopoii u TpeTuit 3aK0OHbI TEPMOJMHAMUKH.
5 Oueprusa ['m66ca. HampaBieHns XMMHYECKHUX TPOIECCOB.
6. Xumunyeckasi kuHeTuka. CKOpocTh XUMHUecKOM peakuuu. CpenHsisi U UCTUHHAsT CKOPOCTH
peakuuu. Kunernueckas kpusasi.
1. CKopocThb peaki U METO/Ibl €€ PEryJIUPOBaHUS.
8. Brnusinue TemnepaTypsl Ha ckopocTh peakiuu. [IpaBuno Baut-I'odda.
9. DHeprusi akTUBaIuu. AKTUBUPOBAHHBIA KOMILJIEKC. Y paBHEHUE AppeHHnyca.

10.  Karanu3aropsl U KaTaTUTUYECKHE CUCTEMBL. | OMOTr€HHBIH KaTallu3.

11. KaranmsaTopbl 1 KaTaauTUYECKUE CUCTEMBIL. [ eTepOreHHbIN KaTanus.

12. Xumuueckoe paBHoBecHe. KoHCTaHTa XMMHUYECKOTO paBHOBECHSI.

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

14.  PactBOpbl. CIOCOOBI BBRIpRXKEHUSI KOHLIEHTPALIMH PACTBOPOB.

15. PactBopb! 3nekTpoanToB. CTeneHb U KOHCTAaHTa 3JIEKTPOIUTUYECKON TuccCoraluu. 3aKoH
pa36asnenust OcTBanbAaA.

16. Jucconumanus KucioT, OCHOBaHUM, cosieli. AM(QOTEpHbIE 3JIEKTPOIUTHI.

17.  PactBopumocTb. IIponsBeneHue pacTBOPUMOCTH. YcCIOBHE OOpa30BaHHUS U PACTBOPEHMS
OCaJKOB.

18.  Muccoumarus Boasl. loHHOE nmpousBeneHue Bojasl. pH.

19.  T'mmpomms coneil. CTeneHp U KOHCTAHTA THIPOJIN3A.

20.  Jucnepcuble cuctembl. Knaccudukanus. Jinopunbubie u 1modoOHbIe KOIIOUIBI.

21.  CtpoeHHe KOJUTOMIHBIX YaCTHII.

22.  Koarymsiuus KOJJIOUIHBIX PACTBOPOB.

23.  OKHCIUTETHHO-BOCCTAHOBUTEILHBIC CBOIiCTBa BEIIECTB. Knaccudukanus

OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.
24, DIEKTPOXUMHUYECKHE CUCTEMBI. 3aKOHbI Dapases. DIeKTPOIHBIN MOTEHITHAT.




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

3. TemnepatrypHblii K03 (HULMEHT peakuu paBeH 2,5. Kak U3MEHUTCSI CKOPOCTh PEAKIMHU: a) IIPU
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°, x/[x = + 69,8. Ilpennoxure cnocoObl yBelIUYeHUS! KOHLEHTPALUN MPOITYKTOB
pEaKIHH.

5. Ilpu npoxkaJMBaHUM METAJUIMYECKOIO THUTaHa oOpaszyercs Oenblii MOPOLIOK, KOTOPBIi
pacTBopsieTCsi B KOHLIEHTPUPOBAaHHOW CEpHOM KHCIOTE€ M CIUIaBisIeTcs CO Ienoubto. Yro
IpesicTaBiIsieT cobol 310 coequHenre? Hamummre ypaBHEHUs BCEeX YKa3aHHBIX peaKIuil.

6. CKOIpKO MWILTIUIUTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIOTHI € IJIOTHOCTHIO 1,84 T/mMi
notpedyercs ans npurorosienus 2 i1 0,25M pactopa?

7. Kakume BemectBa M B KakoOM KOJMYECTBE BBIACIATCA Ipu mnpoxoxiaeHun 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
KHCJIOTHI ¥ atMocepe BiaakHOTro Bo3ayxa? CocTaBbTe CXEMBbI 3JIEKTPOXUMHUYECKON KOPPO3HH.

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 | mosBnenus 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 CHIY U ONpPENEIUTE HalpaBiIeHHE CaMOMPOU3BOJIBHOTO
MPOTEKAHUS peaxuu npu CTaHJIaPTHBIX YCIIOBUSIX, UCTIOJNB3YS 3HAYCHUS
OKHUCIIUTEILHO-BOCCTAHOBUTENBHBIX moTeHImanos H + H3PO, — J, + HiPO; + H)0.

7. TlpuBeaute CXeMbl DJIEKTPOIHBIX MPOIECCOB W MOJEKYJISPHBbIE YPAaBHEHUSI PEaKIIU,

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 coctasuia 0,01 /4.
8. CocraBbTe DIJIGKTPOHHO-WOHHBIC YPABHCHHS DSJICKTPOJIHBIX TIPOIECCOB (aHOJ WHEPTHBIN) W
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
MOHOB METAJVIOB PaBHBI: [A|3+]=O,001 MOJIB/I, [C02+]=0,1 MOJIB/]I.

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




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 kaiabius 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 SJ€KTpPOHHBIC ypaBHEHHUS OJIIEKTPOJHBIX MPOIECCOB, ypaBHEHHWE CyMMapHOU
TOKOOOpa3yromeil peakiuu, BoIYUCIUTh, DJ[C raJlbBAHMYECKOTO 3JEMEHTa, €CIM KOHLIEHTPalUuu
HOHOB MeTaUIoB paBHbL: [Mn?']=0,01 monb/1, [Au®"]=0,1 Moub/1L.

7. 3aKOHYUTH YpaBHEHHsI peaKLUii, HAMKMCAB UX B MOJEKYJISPHON U MOHHOM 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. Hanucatrb 5J€KTpOHHBIC YypaBHEHHUS OJIIEKTPOJHBIX MPOIECCOB, YPAaBHEHHE CYMMAapHOM
TOKOOOpasyromend peaxkiuu, BeauciauTh JJC raapbBaHUYECKOTO 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) u N (H,0); T.

11. Hammcarh 3JCKTpOHHBIC YpPaBHEHHUS JJICKTPOIHBIX IIPOIECCOB, ypaBHEHUE CyMMapHOU
TOKOOOpa3yromeil peakiuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO SJEMEHTa, €CITH KOHIIEHTPAlUu
MOHOB METAJJIOB PaBHBI: [Mn?1=0,01 monb/1, [Ag*]=1,0 Momb/m.

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

MnS + H,SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TepMOANHAMHYECKYIO BO3MOKHOCTB poTeKaHus peakuuu CaO ) + 2 Cyo) =
= CaC; () + CO(), AH; = 460 x>k npu CTaHJApTHBIX YCIOBUSX. 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(H,0)=189 JIx/mons-K; S(HClH= 187]1x/monbK;
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 (I1I). [moTHOCTh moTydeHHOT0 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
BOIIPOCHI, TO3BOJIAIOLINE OLEHUTh YPOBEHb YCBOCHHUS 00YUYaIOIIMMUCS 3HAaHUH, U MPAKTUYECKUe
3aJlaHUs, BBIABIAIONIME CTENIEHb CHOPMHUPOBAHHOCTH YMEHHUH U BIaJIeHUH, IpOBOAUTCA B (hopme
3a4eTa.

3a4yer Mo JAHHOW AMCUUIUIMHE MPOBOAMUTCS B YCTHOM (opMme mo Ouieram, KakIblid U3
KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OHO MIPAKTHUUECKOE 3aJaHHUE.

Ilokazamenu u Kkpumepuu oyeHUBAHUA 3auema:

«aureno» - OOYYAIOLIUICS JIEMOHCTPUPYET IOPOTOBBIH YpPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH: B XOJE€ KOHTPOJIBHBIX MEPONPUATHHA JOMYCKAIOTCS OLIMOKH, IPOSBISIETCS
OTCYTCTBHUE OTJIEJIbHBIX 3HAHUH, YMEHUH, HABBIKOB, O0YYAIOIUICS UCIBITHIBACT 3HAUUTEIbHBIC
3aTpYyJHEHMS U ONIEPUPOBAHUY 3HAHUSAMHU M YMEHHMSIMU IIPU X IIEPEHOCE HAa HOBBIE CUTYalUH;

«He 3a4YTeHO0» - 00y4YaoIUics HE MOKET [T0Ka3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BEICHUS
U 00bsCHEeHHS HHPOPMALINH, HE MOXKET IOKa3aTh HHTEJUICKTYAIbHbIC HABBIKHA PELICHHUS TPOCTHIX
3az1a4.



