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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 r. 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 1. 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. Mensauuk

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. Mensauk




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

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

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuunnraa XuMus BXOAUT B 00s13aTENIbHYIO 4aCTh Y4€OHOIO I1aHa
00pa3oBaTenbHON IPOrPaMMBI.

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

"Xumus" B 00beMe IporpaMMbl cpeiHENd 00111e00pa30BaTEIbHOM IKOJIbI

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

be3zonacHOCTb XKU3HEACATEILHOCTH

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHust

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

KO[[ HHAUKATOopa I/IHIII/IKaTOP JOCTHXKCHUS KOMIICTCHIIN

OIIK-3 CriocobeH mprUMeHsITh COOTBETCTBYIOIIMM (PU3NKO-MaTeMaTHYECKUH anmapar,
METO/IbI aHAJIM3a U MOJEIIMPOBAHUS, TEOPETHUECKOTO U KCIIEPUMEHTAIILHOTO HCCIIEA0BaHNUS
IIpH pelIeHnr TpodecCHOHATbHBIX 3a7a4

OIIK-3.1 Hcnonp3yeT METOABI aHAJIN3a U MOJIETIUPOBAHUS NIPU PELICHUU
npodecCHOHATBHBIX 33]a4, MOICIMPOBAHNUHN U IPOEKTUPOBAHUU
DHEPrOCUCTEM

OIIK-3.2 Crnoco0OeH NpuMEeHSATh COOTBETCTBYIOLIUHN (PU3NKO-MaTeMaTUUECKUN
anmnapar Ipyu TEOPETUUYECKOM U SKCIIEPUMEHTAIbHOM HCCIIEI0BaHUNU B
peIIeHNH 3324 YHEProcOepeKeHns




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

OO6mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABJISIET 3 3a4eTHbIX eaunul] 108 akaa. yacoB, B TOM

qHce:
— KOHTaKTHast pabora — 77,05 akaj. yacos:

— ayuTopHas — 76 akajl. 4acos;

— BHeayauTopHas — 1,05 akaj. 4acos;

— camocTosTenbHas padora — 30,95 akaj. 4yacos;

— B opme npakTudeckoit moaroroBku — 0 akaz. vac;

@dopma arTecTaluy - 3a4eT

AynuropHas % o
KOHTaKTHas padora E z dopma TeKyIero
o =
5 B aKaJ. yacax 3 Bn KOHTPOJIS
Paznen/ Tema 3 (B axan ) =l = A N P Kox
g 8 © | camocrosiTenpHON | ycrieBaeMOCTH H
JIACIMTUTAHBI ] g = . | xommerenuu
3 O paboThI MIPOMEKYTOUHOM
na6. | mpakr. [ € &
Tlex . PaKt. | =@ aTTeCTalnuu
3aH. 3aH. | O &
1.
- oopmiIeHHE
oTyera 1o
nabopaTopHOi
pabore;
- perieHne 3amura
OMAIITHEeTO nabopaTopHOH
1.1 Xumuueckas A patop OIIK-3.1,
3 4 4 4 3amanus Ne 1; pabotsr. JlomamrHee
TepMOJUHAMUKA OIlK-3.2
- 3amadue Ne 1.
CaMOCTOSITEIBHOE TecrupoBanue.
U3y4YeHHE
y4eOHO u
HAay4YHOU
JITEPATYPHI.
- oopmieHHE
oTYeTa 1o
nmabopaTtopHoOit
pabore;
1 - perieHne 3amura
JIOMAIIIHETO naboparopHoi OINK-3.1
1.2 XumMnueckas KUHETHKA 2 3 4 4 3agaHus Ne 2; pabotsl. lomaiHee OITK 3' 2’
- 3amanue Ne 2. '
CaMOCTOSITENEHOE TecTupoBanue.
n3y4YeHUe
yaeOHOU 1
Hay4YHOU
JIUTEPATYPHI.
- ohopmieHme
oTYeTa 1o
N 3amura
nmabopaTtopHoOit naBopatopHoii
abore; OIlK-3.1
1.3 PactBOpHI 5 4 10 6 p ’ pabotsl. JlomariHee '
- perieHue OIlK-3.2
3aganue Ne 3.
JIOMAIIIHETO
TectupoBanue
3aganus Ne 3;




CaMOCTOATENBHOE
n3y4eHUE
y4eOHOH H
HayJHOU
JIUTEPATypPHI.

1.4 JTucriepcHble CUCTEMBI

- oopmieHHE
oT4eTa o
1ab0paToOpHOi
pabore;
CaMOCTOATENBHOE
U3ydeHUE
yueOHOW U
Hay4YHOU
JIUTEPATYPHIL.

3ammura
nabopatopHoOn

paboThl.
TectupoBanwue.

OIIK-3.1,
OIIK-3.2

1.5 OkucnurensHO-
BOCCTaHOBUTEJILHBIE
MIPOLIECCHI

4,95

- oopmieHHE
oT4eTa 1o
nabopaTtopHoOH
pabore;

- pemeHue
JIOMAIIIHETO
3aganus Ne 4;
CaMOCTOSITENEHOE
n3ydeHue
y4eOHOH
HaY4YHOU
JIUTEPATYpPBHIL.

3amura
nabopaTtopHOH
pabotsl. [lomamiHee
3amadue Ne 4.
TectupoBanue.

OIIK-3.1,
OIIK-3.2

1.6 DnekTpoxumMu4eckue
CHCTEMBI

10

- oopmiIeHHE
oTdYeTa Mo
naboparopHon
pabore;

- perieHne
JOMAIIHETO
3aganus Ne 5;
CaMOCTOSITEIBHOE
U3y4eHne
y4eOHOH
HAay4YHOU
JIUTEPATYPHI.

3amura
nmabopaTopHOi
pabotsl. Jlomarinee
3amanue Ne 5.
Tectuposanue.

OIIK-3.1,
OIIK-3.2

Wroro no pazneny

19

19

38

30,95

Wroro 3a cemectp

19

19

38

30,95

3a4€T

MTOFOIK)HHCHHHHHHB

19

19

38

30,95

3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B nporecce npenogaBanus JUCUUTUIMHBL «XUMUS) IPUMEHSACTCS TPAJUIIMOHHAS
MH(POPMAIMOHHO-KOMMYHHKALMOHHAS! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuu mpoXoAAT Kak B HH(PpOpMaIMoHHOU (opMe, T1Ie UMEET MECTO
MOCJIeIOBATEIbHOE U3JIOKEHHE MaTepHalia B JUCIUILTMHAPHON JIOTHKE, OCYILECTBIIIEMOE
MIPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBAMH, TaK U B pOpMe JIeKIUK-0ece1bl I Jrajiora
C ayAUTOPUEM, JIEKIUIN C MPUMEHEHUEM DJIIEMEHTOB «MO3TOBOM aTakwuy, JEKIUMI -
KOHCYJIbTAIIMH, TJIe TEOPETHUECKUI MaTepuall 3apaHee BBIAACTCS CTyIeHTaM IS
CaMOCTOSITENIFHOTO U3YyUEHHUsI, /ISl IOJTOTOBKH BOIIPOCOB JICKTOPY, TAKUM 00Pa30M, JICKITUS
MPOXOHUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMHUMO 3TOTO B JIEKIIUH MOTYT UCIOJIB30BATHCS 3JIEMEHTHI IPOOIEMHOTO
nznoxenus. Ocoboe MeCTo B MPOIIECCE MPETOAaBaHUS IUCHUILTHHBI «XUMHUS 3aHUMAIOT
JIEKIMH C MCTIOJIb30BAaHHEM JIEMOHCTPALMOHHOTO XUMHYECKOTO IKCIIEPUMEHTA, KOTOPBIN
MO3BOJISIET HAOOJIEe MOJIHO PEATH30BATh METO/1 MPOOIEMHOTO 00yUEHUS yepe3 MOCTaHOBKY
po0JIEM € TIOMOIIBIO IEMOHCTPALIUH SIBICHHUH, PeaKLUi UITH ITPOLIECCOB.

Jis peanuzannu MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHON 00pa3oBaTeabHOM
TEXHOJIOTUH NTPOBOASATCS JIEKLIUU-BU3YAIU3alliH, B X0/JI€ KOTOPBIX U3JIOKEHHUE
TEOPETUYECKOTI0 MaTepuasa CONpOBOXKIACTCSA IPE3CHTALIEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xoe J1a00opaTopHbIX paboT, B X0€ KOTOPbIX
yueOHast paboTa IPOBOAUTCS C pealbHBIMM XMMUYECKMMH BeriecTBamMu. Ha mabopaTopHbIx
pa0oTax BBIIOJIHIIOTCS IPYIIOBBIC UM UHIUBHLyaIbHbIE 3aJaHUSI 10 IPONAECHHON TEMe.
ITpu npoBeneHun 1a0OPATOPHBIX 3aHATHH UCIIOIB3YETCS METOJ] KOHTEKCTHOTO 00y4eHus,
KOTOPBIH 1103BOJIIET YCBOUTh MaTe€pHall IyTeM BBISABICHUS CBA3EH MEXKIY KOHKPETHBIM
3HaHUEM U ero npuMeHeHreM. Kpome toro, 1es1ecoodpa3Ho UCIOIb30BaTh TEXHOJIOTUIO
KOJIJIEKTUBHOI'O B3aUMOOOyUYeHMs (apHYI0 paboTy) TpeX BUIOB: CTaTUYECKas napa,
JMHAMUYecKas napa, BapHMallMOHHas Ilapa; COBMEILAs €€ ¢ TEXHOJIOIHel MOAYJIbHOTO
oOyueHus. BBIMOIHUB SKCIEpUMEHT, 00yJaromuecs GopMyIUpYIOT 000OIIEHHBIE BBIBOIBI
10 CEpUU OIBITOB, UCIOJIb3Ys MPUEMbl AaHAJIOTHH U CPAaBHEHUS.

CamocrosTenbHas paboTa 00y4arolXcsl BKIOYAeT B ce0s caMble pa3HOOOpa3HbIe
(dopMbl yueOHOM AeATENbHOCTH: BBIMOJIHEHHE JOMAIIHUX 33aJJaHUH, 3aBepIICHNE
oopmieHus 1abopaTopHBIX pabOT, MOJArOTOBKA K MPAKTUKYMY, U3yYEeHHE OCHOBHOI'O U
JIOMOJTHUTEIBHOTO MaTepuaa o yueOHUKaM 1 MOcoOUsM, UTEHHE U popaboTKa HayYHOH
JIUTEepaTypsl B OMOIMOTEKe, HaMcaHue peepaToB U KypCOBBIX 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 JJAOOPAaTOPHBIM 3aHATHSIM, BBIITOJIHEHHE JOMAIIHUX 33aJJaHU{ U MOJTOTOBKY K
PYOEKHOMY U 3aKITIOUUTENIbHOMY KOHTpOu0. [Ipu npoBeneHnn pyoekHOro U
3aKJIFOYUTEIBHOTO KOHTPOJIS OCHOBHBIMHM 3aJlauaMu, CTOSIIIUMHU MIEpe]] TPeroiaBaTelieM,
SIBJISIIOTCS: BBISIBJICHUE CTENICHH MTPABUILHOCTH, 00beMa, ITyOUHbI 3HaHUH, yMEHUH,
HaBBIKOB, MOJIYYE€HHBIX [TPU U3YUYEHUH Kypca HapsiAy C BBISIBIEHUEM CTEIICHU
CaMOCTOSITENTbHOCTH B TPUMEHEHHUH MOJYYSHHBIX 3HAaHUN, YMEHUN U HaBBIKOB.

CoBpeMeHHbIE UHTEPAaKTUBHBIE CPEICTBA MO3BOJISIOT SKCIEPUMEHTHPOBATH C HOBBIMU
¢bopmamu koHTpoJIs. OOydarOLUMMCS ITpeIaraloTcs TECThI U 3a7a4il B 3JIEKTPOHHOM BUJIE, C
aBTOMAaTH3MPOBAHHOM CUCTEMOM MPOBEPKH. B oTaMune 0T 0OBIYHOTO TECTUPOBAHUS TaKOM
CIOCO0 KOHTPOJIS MO3BOJISIET CTYACHTAM B JIF000€ BpeMsl IPOUTH TECT, MPOAHATU3NPOBATh
OIMOKH U TIPOUTH TECT BTOPUIHO.

6 YueOHO-MeTOUYeCKOE 00ecnieyeHHe CAMOCTOATEIbHOMH PadoThl 00yUar0IIHUXCS

HpCI[CTaBJ'ICHO B IPUJIOKCHHU U 1.



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

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTeyeHHne TUCIIUITHHBI

a) OcHoBHAas JMTEpPaTypa:

1. Tenpdman, M. . Xumus : yaebnuk / M. U. I'ensdman, B. I1. FOcTpatoB. — 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: ais
aBTOPH3. MOJIb30BATEIICH.

2. Xumus : yueOHuk 1151 By30B / FO. A. Jlebenes, I'. H. danees, A. M. I'ony6es, B.
H. [TamoBan ; mox o6mieit penakuueii I'. H. daneeBa. — 2-¢ usn., mepepad. u gom. —
Mocksa : 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) lonoJiHUTeILHAS JIUTEpPaTypa:

1. Komsima, JI. T'. Xumus : yae6noe mocobue / JI. I'. Komsna, JI. I'. Tapactok ; MI'TY. -
Maruutoropek : MI'TV, 2015. - 1 anextpos. onrt. auck (CD-ROM). - 3ari1. ¢ TuTyI1. 9KpaHa.
- URL: https://host.megaprolib.net/MP0109/Download/MObject/1190 (nara oOpamieHus:
07.03.2024). - MakpooObeKT. - TekcT : aneKkTpoHHbIN. - CBeeHus A0CTYyIHbI Takxke Ha CD-
ROM.

2. Mynnuna, 3. P. OCHOBHBbIE KJ1acChl HEOPraHMYECKUX COEIMHEHUH | yueOHoe
noco6ue [ By3oB] / 3. P. Mymnuna ; MarHUTOrOpcKuii TOCY1apCTBEHHBIA TEXHUIECKUH
yausepcuteT uM. I'. V1. HocoBa. - Maraurtoropck : MI'TY um. I'. W1. Hocosa, 2022. - 1 CD-
ROM. - 3aru. ¢ tutyn. ’kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20274 (xara oOpamieHus:
07.03.2024). - ISBN 978-5-9967-2553-3. - MakpooOBbeKT. - TEKCT : 37IeKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

3. Mynnuna, O. P. XuMuueckast tTepMogHaAMUKa : mpakTukym / O. P. Mynnuna, 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 (mata oOpaiieHus:
07.03.2024). - MakpooOBeKT. - TekcT : aneKTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

4. Mumypuna, O. A. Xumnueckasi kuHetuka. CoCcTOssHHE XMMUYECKOTO pAaBHOBECHS :
npaktukym / O. A. Mumypuna, 2. P. Mymnuna, O. B. EpmoBa ; Marautoropckuii roc.
texHuueckui yH-T uM. I'. . HocoBa. - Maraurtoropck : MI'TY um. I'. U. Hocosa, 2019. - 1
CD-ROM. - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (nara obGpartieHus:
07.03.2024). - MakpooOBeKT. - TeKcT : aeKTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

5. Mensnuxk, H. JI. PactBopsl : npaktukym / H. JI. Measuuk, 3. P. Mynnuna, O. A.
MumypuHa ; Marautoropckuii roc. texuudeckuil yH-T uM. ['. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - 3arm. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (mata obpaieHus:
07.03.2024). - MakpooOBeKT. - TeKcT : aneKTpoHHBIN. - CBeeHus AoCcTynHbI Takke Ha CD-
ROM.

6. Menanuk, H. JI. Jlucniepcusie cucremsl : npaktukym / H. JI. Mensuuxk, 3. P.
Mynnuna, O. A. Mumypusa ; Marauroropckuii roc. rexunueckuii yH-T um. I'. M. Hocosa. -
Maruutoropck : MI'TY um. I'. U. Hocogsa, 2019. - 1 CD-ROM. - 3arx. ¢ TuTyn. SKpaHa. -



URL: https://host.megaprolib.net/MP0109/Download/MObject/20681 (nata oOpartieHwus:
07.03.2024). - MakpooObeKT. - TeKcT : aneKTpoHHbIN. - CBeneHus AocTynHbI Takke Ha CD-
ROM.

7. MyminHza, 3. P. OKUCINTEIbHO-BOCCTAHOBUTENBHbBIE PEAKLIUU | IPAKTUKYM [ 17151
By30B] / 3. P. Mymnuna, O. A. Munrypuna ; MarHuTOropckuii roc. TEXHUUECKHH 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 (mata
obpamienusi: 07.03.2024). - MakpooObeKT. - TekcT : 37eKTpOoHHBIH. - CBeleH s JOCTYITHBI
takxe Ha CD-ROM.

8. Konsana, JI. I'. OxucnurenbHO-BOCCTAaHOBUTENbHbBIE peakini. OCHOBBI
aneKTpoxumMuu : yaebnoe nocodue / JI. I'. Konsina, O. P. Mymnuna ; MI'TY. -
Marnutoropck : MI'TY, 2015. - 58 c. : wi., Tabiu. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/159 (nara oOpamieHwus:
07.03.2024). - MakpooOBeKT. - TeKCT : AIEeKTPOHHBIN.

9. Mymuna, 3. P. DnekTpoxumus : npakTukyMm [ams By3oB] / O. P. Mymuna, O. A.
MumypuHa ; Marauroropckuid 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 (mata oOpaieHus:
07.03.2024). - MakpooObeKT. - TekcT : aneKkTpoHHbIN. - CBeeHus A0CTYyHBI Takke Ha CD-
ROM.

10. Koposun, H.B. O0mmas xumusi: y4e0. Uit TEXHHYECKUX HAIlpaB. U CIIEI.

By30B /H.B. KopoBun —9-¢ u3zn., nepepad.- M.: Beicm. mik., 2007.- 557 c.: mi. - ISBN 978-5-
06-004403-4. - Tekcr: HEMOCPEACTBCHHBIN.

11. KpaTkuii cripaBo4HUK (PU3NKO-XUMHUECKUX BenmnynH / cocT.: H. M. bapon, A. M.
[Tonomapesa, A. A. Pasuens, 3. H. Tumodeea; nox pea. A. A. Pasnens, A. M.
[Tonomapesoii. - 10-e uzn., uctp. u gom. - CI16. : UBan ®emopos, 2003. - 238 ¢. : mi. - ISBN
5-8194-0071-2. - TekcT: HEMOCPEICTBEHHBIH.

12. U3BecTus BBICIINX Y4E€OHBIX 3aBeJCHUN. XUMUS U XUMHUYECKasi TEXHOJIOT U
Hay4JHO-TexHHueckuil xxypHan — ISSN 0579-2991.

B) MeToanueckue yKazaHusi:

1. Mumypuna, O.A. DHepreTvka XUuMHYECKHX MTPOLECCOB: METOIUYECKUE YKa3aHUs K
71a00paTOpPHBIM paboTaM MO JUCHUIUINHE «XUMUS» 17151 00yJaroUIMXcs BCEX HalpaBiIeHUM
MOATOTOBKU U CIICIUATILHOCTEN JHEBHOM (opMbl oOyuenus / O.A. Mumrypuna;
Marnurtoropckuii roc. Texaudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TVY um.
I'. . HocoBa, 2023. — 11 c. — TekcT : HENOCpeICTBEHHBIH.

2. Konsana, JI.T'. Xumuyeckas TepMOAMHAMHUKA: METOJIUUECKUE YKAa3aHUS TSI
CaMOCTOSITENIbHOM pabOTHI 110 TUCHUIUIMHE «XUMHUS» AJ1s1 00yUYarolUXCsl BCEX HalpaBlIeHUN
MOArOTOBKHU U cnenuanbHocTel Beex Gpopm o0yuenus / JI.I'. Konsna; Marautoropckuii roc.
texHuueckuil yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. . Hocosa, 2023. —
18 ¢. — TekcT : HeMOCPEACTBEHHBIM.

3. Konsga, JI.I'. CkopoCcTh XMMUYECKUX PEAKIINI U XUMUYECKOE PABHOBECHE:
Meroandeckue ykazanus K 1a00paTOpHBIM paboTaM MO JUCIUTIIUHE «XUMUSD) s
oOyuaroluxcsi BCeX HalpaBJIeHHM MOATOTOBKH U CHEIHMAIbHOCTEH Bcex popM oOyueHus /
JL.I'. Konspa, E.B. Tapacrok; Marauroropckuii roc. tTexundeckuil yu-T uM. I'. . HocoBa. —
Marnutoropck : MI'TY nm. I'. K. HocoBa, 2023. —8 ¢. — TekcT : HemocpeCTBEHHBIN.

4. Poguonosa, H.M. XuMnueckas KHHETHKA. XMMUYECKOE PAaBHOBECHE:
METOJIMYECKUE YKA3aHUsI JIJIsl CAMOCTOSTEIbHOM paboThl O JUCIUIUINHE «XHUMUSD JUIS
oOyuyaroluxcsi BCeX HanpaBJIeHHM MOATOTOBKH U CHEIHMAIbHOCTEH Bcex popM oOyueHus /
H.U. Pognonosa, A.Il. [loromapeB; MarHUTOropckuil roc. TEXHHYECKUM yH-T uM. I'. 1.
Hocosa. — Marauroropck : MI'TY um. I'. 1. Hocosa, 2023. — 20 c. — Tekcr :
HEINOCPEACTBEHHBIMN.

5. Uymnpoga, JI.B. PacTBophl: MeToan4eckas pa3paboTKa K JJabopaToOpHbIM paboTam



M0 JUCUUTUIMHE «XUMHUSD» Ul 00YJaIOIIMXCs BCEX HANPABICHUM MOATOTOBKU U
cnienuanbHocTel Becex ¢popm oOyuenus / JI.B. Uynposa, T.M. Kynukosa; MarHutoropckuii
roc. rexuudeckuid yH-T UM. I'. M. HocoBa. — Maruurtoropck : MI'TY um. I'. 1. Hocosa,
2023. — 41 c. — TekcT : HENMOCPEICTBEHHBIH.

6. Uynpona, JI.B. PacTBopsl: MeToin4ecKas pa3paboTKa K CaMOCTOATEIbHOU paboTe
M0 JUCHUTUIAHE «XUMHUS» JUIS 00YYaIOMIMXCS 10 BCEM HAIPABJICHUSAM MOATOTOBKHU U
crienuanbHOCTAM Beex ¢opm odydenus / JI.B. Uynposa, 3.P. Mymiuna, O.A. Mumypuna;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . Hocoga, 2023. — 26 c. — TekcT : Henmocpe1CTBEHHBIM.

7. Konsima, JI.I'. KoyutonHelie pacTBOPBI: METOAMYECKHE YKa3aHUS K J1a00paToOpHOi
paboTe 1o AUCUUIUINHE «XUMHSD U 00yJaIOIIMXCs 110 BCEM HAIpPaBJICHUSM ITOATOTOBKHU
cnernuanbHOCTIM Beex ¢opMm oOyuenus / JI.I'. Konsina, JI.A. bonbsiH; MarHUTOropckuii roc.
texuuueckuid yH-T uM. ['. . HocoBa. — Marauroropck : MI'TY um. I'. 1. HocoBa, 2023. — 9
c. — TekcT : HenmocpeACTBEHHBIN.

8. Konsana, JI.I'. OkucantenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM: METOIUYECKUE
yKa3aHUs K JJabopaTopHOU paboTe Mo NUCIMILINHE «XUMUSD I 00yUYaIoIUXCs BCEX
HaIpaBJICHUH TIOJTOTOBKH U crienuaibHocTel Bcex hopm odyuenus / JI.I'. Konsiga, E.B.
Tapacrox; Marauroropckuii roc. rexuudeckuid yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. 1. Hocoga, 2020. — 10 c. — TekcT : HenocpeACTBEHHbIH.

9. Konsina, JI.I'. OkucauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH U AIEKTPOXUMUYECKUE
MPOIIECCHI: METOAMYECKask pa3paboTKa K CaMOCTOSTEIIbHON paboTe 1J1si 00y4Yaromuxcs 1Mo
BCEM HaIpaBIICHUSM TIOJITOTOBKHU U CIIeHAIBLHOCTAM Beex popm oOydenwus / JI.I'. Konsna,
E.B. Tapactok, 3.P. Mymiuna; Marauroropckuii roc. rexunueckuii yu-T um. I'. M. Hocosa.
— Marnutoropck : MI'TY um. I'. K. HocoBa, 2017. — 41 c. — Tekct : HEenocpeaCTBEHHBIH.

10. Mumrypuna, O.A. D1eKTpOXUMHUYECKUE IIPOLECCHI: METOUYECKHE YKA3aHUS K
nabopaTopHOil paboTe Mo AUCUUIUINHE «XUMHUS» U 00YyJaIOMIUXCsI 10 BCEM HAIPaBIICHUSM
MOJITOTOBKH U CIIEHMAIBHOCTSM Beex Gopm odyuenus / O.A. Mumypuna, H.W. Ponnonoga;
Marnutoropckuii roc. Texuuueckuid yH-T uM. I'. 1. HocoBa. — Maruurtoropck : MI'TY um.
I'. . Hocoga, 2023. — 13 c. — TekcT : Henocpe1CTBEHHBIM.

r) IIporpammuoe obecnieuenune 1 MHTEpHET-pecypesl:

IIporpamMHoe odecnevenue

HaunmenoBanue .
1o Ne norosopa Cpoxk neicTBUS TUIICH3UH
MS Office 2007
Professional Ne 135 o1 17.09.2007 06eccpoyHO
FAR Manager cB00OTHO pacnipocTpansemoe [10 06eccpovHo
7Zip cB00OOTHO pacnipocTpansemoe [10 06eccpovHO

IIpogeccnonanbHbie 02361 JAHHBIX U MHPOPMAIMOHHbIE 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 «DenepaabHbIil 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 TUCHUILINHBI (MO1YJIs1)

MarepuanbHO-TeXHUYECKOe 00eCIeYeHNE TUCIUIUTIHBI BKITIOYACT:

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.
Ocnamienue: O0opyoBaHKeE IS BHIIOTHEHUS JIAOOPAaTOPHBIX paboT, XUMUYECKas Iocy/a,
peakTuBbl, Harisiiapie MaTepHabl: TaOIHIbI, CXEMBI, IIAKATHI.

[MomereHus Uit CaMOCTOSITEILHON pab0Thl 00yYaIOLIUXCSI U IPOMEIKYTOYHOM
aTTeCTaIH.

Ocnarmienune: [lepconanbubie kKomnbioTepsl ¢ makerom MS Office, Beixomom B
HNHTepHeT u ¢ 10CTYNOM B 3JIEKTPOHHYIO HH(OPMAIITMOHHO-00pa30BaTEIbHYIO CPEIy
YHUBEPCUTETA.

[Momerenus Uit XpaHEHHsI U MPOGUIAKTHYECKOTO 00CITYy)KUBAHUS Y4€OHOTO
00opyIOBaHUSI.

Ocnamenne: Cremnaxu, ceidpl A XpaHeHUs] y9eOHOTO 000pYAOBaHMUS.
WHCTpyMEHTHI Il PEMOHTA JIa00paTOPHOTO 000PYI0BAHUSL.



IMTPUJIOXXEHUE 1

6. YueOHO-MeTOANYECKOE 00ECTIEeYCHIUE CaMOCTOATEILHON PabOThI 00yJaIOIIUXCS

CamocrosarenbHass pabota o0OydaroOUIMXCS MOApa3feiseTcs Ha ayAuTOpPHYIO, KOTopas
IIPOUCXOJUT KakK BO BpEMs JIaDOpAaTOPHBIX 3aHATUM, TaK W Ha IJIAHOBBIX KOHCYJIbTALUAX, U Ha
BHEAYJAUTOPHYIO, MPOUCXOJSIIYI0 BO BPEMS MOATOTOBKM CTYACHTAMH OTYETOB IO JIAOOPaTOPHBIM
3aHSATHUSM U BBINOJIHEHUS JOMAIIHUX 3a/laHUM.

AymuTopHas caMOCTOsTENbHAs paboTa OOYyYalomUXCs MOpPEArnoiaraeT  MpOXOXKICHHE
TECTUPOBAHUS 110 KaXIOMY pasieily AUCHUILIMHBL. TecTbl BKIIOYAIOT TEOPETHYECKUE U MPAaKTUYECKUE
3a7laHys, OTBETbl Ha KOTOpbIe TPeOyIOT IIIyOOKOro MOHMMAHUsS M3yUEHHOrO Marepuaya. TecThl HOCTPOEHBI
€IMHO00pa3HO: K KaXJIOMY BOINPOCY IpPEAaraeTcsl YeThbpe BapHaHTa OTBETOB, CPEAM KOTOPBIX OJMH WU
HECKOJIbKO TpaBWIbHBIX. OOpaboTKa pe3yNbTaTOB OCYILIECTBIAETCS IYTEM COIOCTaBJICHHUS IOIY4YEHHBIX

PE3YIbTATOB C STAJIOHHBIMHA U IIPOTCKACT OUCHb 6I>ICTpO. MakcuMaabHOE KOIHYECTBO OaJIIoB B Ka)KILOfI TEME KypcCa
- 10.

BapI/IaHTI)I TEMATHYCCKHUX TECTOBBIX 3a)IaHI/Iﬁ IJISI TEKYLHEr0 KOHTPOJIsA

XuMnuyeckasi TepMOAHHAMHMKA

B Tectax mo Teme «XuUMHYECKast TEPMOTUHAMHKAY: TIEPBbIC IIECTh 3aJaHUil OIICHUBAIOTCS B
0,5 6amna, cenbMoe — B 1 6a1, a BOCBMOE, IEBSITOE U IECATOE 3aJaHus — B 2 Oasua.

Tect Ne 1

1. Ilpu paccMOTpeHHM XMMHYECKOM peaKIiy cucmema O3HaYaeT:
a) HCXOIHBIC pEarcHTHI

0) TPOIYKTHI XUMUYECKOH peaKiuu
B) PEaKIMOHHBIN COCY]T
I) HCXOIHBIE pEareHThl U MPOAYKThI PEaKINH

2. TlepBblii 3aK0H (MIEpBOE HAYAIO) TEPMOAMHAMUIKHA MaTeMaTHYECKH 3aITUCHIBACTCS TaK:
a) PV =uRT B) K= Ay (- Ea/ RT)

6) K=R/N, r) AU= Q-W

3. B aKk3oTepMHUECKON peaKIyu:
a) DHTAIBITUS PEAKIIMOHHON cUcTeMBI moBbIiaetrcs (AH > 0)

6) TeroBoii addekT peakiuu orpunarencH (Q< 0)

B) SHTAJILIINS PEAKIIMOHHOM cucteMsl ymMeHbmaercst (AH< 0)



T ) JaBJICHUC peaKHI/IOHHOﬁ CHCTCMBI ITOBBIIIACTCA

4. CrangapTHble TETIOBbIE 3P PEKTH MPUHATO 0003HAYATH:

a) AUcr B) Q 1013 218
6) AHozgg 1") AHct
5. Kakue u3 mpuBeICHHBIX PEAKIHI SIBIAIOTCSA YHIOTEPMUUCCKUMU?
a) 1/2 Np+ 3/2 H,= NH3; AH = — 46 KJI)x/MoI1b
0) H,+4/20,=H,0, AH = -242 KJ]x/monb
B) 1/2 N+ 1/2 0,=NO , AH = 90 K]I>x/mMo16
r) 1/2Hy+1/2 1,=HI, AH = 26 K]I)x/mMo1b
6. Kaxkas U3 HanmMCaHHBIX HIKE PEAKIIMi OTBEYAET TEIUIOTE 00pa3oBaHMsA OKCHaa a3oTa ( || ) B cTaHIapTHBIX
yCIoBUsIX?
a) 1/2 N+ O=NO B) 1/2 N+ 1/2 0, =NO
6) N+ 1/2 0,=NO r) NH;+5/20, =2NO+3H,0

7. Ilpu BoccranoBieHuu 16r okcuna Meau( || ) mo peaximu :
CuO (9 * C (rpagur) = CU ) + CO y, mormoTunock 22 kJx TEIIOTHI.

OHranbnus o0pa3oBaHus okcuaa meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735

8. Mmsapeaxkuun NiO )+ C rpagur = Ni (o + CO () Onpenenure Bo3MOKHOE HAIIPABJICHUE CAMOIIPOU3BOIBHOTO
TEUEHUS PEaKUUU NPU CTAaHAAPTHBIX YCIOBUAX U Ipu TeMieparype 627°C.

BemectBo AH®pg  (KIx/Mo11B) S°ges  (x/Momb*K)
NiO —239,7 38
C (rpagum) 0 5,74
Ni () 0 29,9
CO » -110,5 197,4

B otBere ykaxkute 3HaueHus dHepruu ['mOOca mpu cTaHAApPTHBIX YCIOBUSX, IIpu Temieparype 627°C u
TEeMIIEpaTypy Havalla peakiuu

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

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

9. Kak u3MeHsieTcs SHTPOHS IPH pa3ioKeHUur KapOoHaTa KabIiys?
a) YBEITMYUBAETCS B) HE YMEHBIIIAETCS
0) yMeHbITIaeTCs T') HE 3HAI0

10. JlanHas peakuus:



2KC103 (TB) —2KCl (TB)+302 () AH<O
MOJKET CaMOIPOU3BOJIBHO MPOTEKAThH
a) B IPSIMOM HaITpaBJICHUH B) HE MOYKET ITPOTEKATh

0) B 00OpaTHOM HaIpaBJICHUH T') HE 3HAI0

XuMHnyeckass KHHETHKA

B tectax mo Teme «XHMHUYCCKas KHHETHKA». IIEPBOE, BTOPOE, TPEThE, YETBEPTOE U IISATOC 3aJaHHUs
oueHuBarorcs B 0,5 Oaja; 1mectoe, ceaAbMO€E, BOCbMOE, IEBITOE U AecaToe — B 1 Oaiu1, a oauHHAaIaToe — B 2,5
Oaia.

Tect Ne 1

1. Pazgen xumun, H3y4aronuii CKOPOCTH U MEXaHU3MbI XUMHUYECKHX PEaKINii, HA3bIBACTCS
a) XUMHUYEecKasi TepMOIMHAMHKA

0) TepMOXUMHUS
B) XMMHYECCKasi KHHETHKA

2. CKOpOCTh XUMHUYECKOH peakIiuu — 3TO ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCS OJJHO M3 UCXOIHBIX BEIIECTB

0) M3MEHEHHE KOJIMYECTBA BEIIECTBA PeareHTOB (MM MPOYKTOB) PEAKIMK B CIUHUIY BDEMEHH B €HHHUIIC
o0beMa

B) KOJIMYECTBO BCUICCTBA NPOAYKTOB PCAKIIMHA K MOMCHTY OKOHYAHUWSA PEaKIINU

3. B Kakux eJuHHUIAX BBIPAKAETCS CKOPOCTh XUMHUECKON PeaKIiu?
a) MOJIb 1 ¢

0) Oe3pa3zmepHasi BETMYMHA
2
B) MOJIb C

4. Ot xakux (aKTOpOB 3aBUCUT CKOPOCTh XUMHUECKUX PEaKIHNA?
a) OT MPHUPO/IBI pearupyronfx BEIIEeCTB

0) oT TemmepaTypsl
B) OT 00bEMa PEaKLIMOHHOTO COCYAa

5. CocTosiHre XHMHUYECKOTO PaBHOBECHS 0OPAaTUMBIX ITPOIIECCOB KOJTMYECTBEHHO XapaKTepU3yeTCs ...
a) paBHOBECHBIMH KOHIICHTPAIMSIMHA MTPOAYKTOB PEaKIIUU

0) SHepruel aKTUBU3AINH

B) KOHCTaHTOW PaBHOBECHS



6. Kak 3anucniBaetcs BBIPpAXKCHHUC IJId CKOPOCTHU PCAKIINN
4 NO ) +6 Hzo =4 NH3(r) +5 OZ(r)

a) V=k[NOJ'[M:0]  6) V=K[NHs][O,]  B)V =k[NOJ*[H,0]°

7. Kak 3anumiercs BelpaskeHHe JJIs1 KOHCTaHThl paBHOBecHs peakuun A + 2 B = C +D?
a) K, = [C][D]/ [AI[B]

6) Kp = [C][D] / [A][B]
») K = [A][B] %/ [C][D]

8. Kakoii oTpe30ok Ha AuarpaMme IMOKa3bIBacT 3HaUeHHUE TeIioBoro 3ddexra peaximu?

ayl B

- \
6) 2 2
-

B) 3
1 I 3

v

XOJI PeaKIuu

9.  UYro MOKHO CKa3aTh O PEeaKIuK, U300paKEHHOW Ha Auarpamme K Borpocy 8?
a) PK30TepMHUYIECKasi peaKIIHsI

0) SHIOTEepMUYECKast PeaKIIHs
B) peaKIiyisi OMUCHIBAET COCTOSTHUE PABHOBECHUS

10. PaBHoBecue peaxnuu Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMELIAETCS BIEBO.

a) TIPY TIOHIDKEHUN TeMIIepaTyphI
0) TIpy MOBBIIEHUH TEMIIEPATYPHI

B) IIPU MTOBBIIICHUH TaBICHUS
11. Jna peakuuu C) + 2 H 5 )y = CH 4 ipu HekoTOpo# TemnepaType KOHCTaHTa paBHOBecHs paBHa 0,8.
PaBHOBecHast KOHIIEHTpalMs BOAOPOAa paBHa 1,2 Moib/1. Beruucnure HCXOJHYI0 KOHLIEHTPALUIO BOAOPOIA.
a) 1,2
0) 3,5

B) 5,0



PactBopsl

B tecrax mo teme «PacTBOphI»: IEpPBOE 3aaHKe OlleHUBAeTCs B 1 Oaju1; BTOpoe, TPEThE, YETBEPTOE, IIATOE
U IIECTOe 3aJaHus - B 1,5 0ajta; cempbMoe, BOCBMOE, IEBSITOE U JECATOE — B
0,5 6amna.

Tect Nel

1. {nst ypaBHenus peakin Cu SO, + KOH —... cokpailieHHOe HOHHOE YpaBHEHHE 3alUIIETCS B BHJIE

1) 2K*"+S04 =K,SO,
2) Cu* +S0,” + 2K" + 20H™ = Cu(OH),4 + K,S0,
3) CuSO, + 20H = Cu(OH),{ + SO,
4) Cu* +20H = Cu(OH)d
2. Macca (B 1) xnopuaa Hatpus B 300 mu 0,2 M pactBopa paBHa

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

1)1 2)2 3)11 4) 13
4. 1na nmonasieHus rumponmnsa xiopuaa xpoma (I1I) crexyer

1) 100aBUTH CONSHYIO KUCIIOTY

2) mobaBUTH IIETOYD

3) pas3baBHUThH PaCTBOP BOIOM

4) TOBBICUTH TEMIIEPATypy
5. B pa3baBieHHOM pacTBOpe, MPUTOTOBJICHHBIM U3 TUAPOCYIbdaTa KalbllUsi U BOJIBI, CyMMa
K03 (HULHUEHTOB B YpaBHEHUH HEOOpATUMOMN JUCCOLUAIIMN PACTBOPEHHOTO BELIECTBA — ITO

13 2) 4 3)5 4)6

6. PactBOpHMOCTB OKcanaTa cepebpa pasHa 3,27-107 r/ 100r H,0. OnpenenuTe IponsBeieHIe PACTBOPUMOCTH
Ag2C,04

1)5.10" 2)1,16:10®*  3)10,7.10°° 4)2,31.10°*
7. MaccoBas A0JI1 paCTBOPCHHOT'O BEHIECTBA — 3TO OTHOLICHUC

1) wMacchl BemecTBa K Macce BOJIbI

2) KOJIMYECTBA BEIIECTBA K 00HEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJMYECTBA BEIIECTBA K 00bEMY PaCTBOPA
8. K ciiabbIiM 3J1eKTpOIMTaM OTHOCHTCS ...

1) rUApPOKCHI aAMMOHHS

2) THIPOKCHUJ Kaus

3) xuopu KaabIys

4) MaprasioBas KucJIoTa
9. M3BecTHO, YTO BOJIHBIE PACTBOPHI MHOTHX COJIEd MOTYT MUMETh IIECTOYHYIO WM KHCIYIO CPELy.
[IpuunHO¥ 5TOTO ABIAETCA ...

1) osnexrponu3 coneit
2) MCHPOIIOPLUOHUPOBAHHE COJICH
3) rupparupoBaHue CONei



4) ruaponus coner

10.3nauenne PH uncroii Boast npu 25°C cocrasiser

1 2)7 3)0 4) 10

MarnuToropckuii Texuudeckuil yausepcurer um. I'.M1.Hocosa

JAucnepcHble cUCTEMbI

B tecrax mo Teme «HI/ICHepCHLIe CUCTCMbI»: IICPBOC, BTOPOEC, TPCTHC U YETBEPTOC 3aJaHd OLICHUBAIOTCA B

1 Oayur; mATOE W IIeCTOE 3ahaHus - B 3 Oasa.

4.

Tect Nel

VKaxuTe pa3Mepsl YaCTHI] KOJUTOUTHBIX CHCTEM

1)  wmenbme 1 HM

2)  6omsme 100 HM

3) ot 1ummo 100 um

Kakue MOHBI CIIOCOOHBI BBI3BATh KOATYJISIUIO KOJUIOMIA, YACTHIIBI KOTOPOTO HMEIOT IOJIOKHUTEIbHBIH
3apsna?

1)  KaTHOHBI

2)  aHHOHBI

3)  TONApHBIE MOJIEKYIT

JI1s1 Kakoro 3JEKTPOJIUTA MOPOT KOATYJISIUU KOJJIOU/1Aa C TIOJIOKHUTENIBHO 3apsHKEHHOM YacTHULIeH
JIOJKCH OBITh HAUMEHBIITAM?

1)  xyopun Kanus

2)  cynbdar Kamus

3)  oprodocdar kanus

Muriesna 3015 umeer crpoenne:  {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”

KaKOM 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTaduin3aropa?

1)  xmopwun xenesa (111)

2) BOja

3)  TUIPOKCH Kaust

[Tpu B3aumopeiictun 20 mu 0,001H nutpara csunna (1) ¢ 10 man 0,02H cynbdara xamus
oOpa3yercs 3016 cynbdara cBunna (II). K xakoMy anekTpoay ITOKHBI IEpeMenaThCsl YaCTHIIbI
JUCTIEPCHOM (a3bl MpH d1EKTponn3e?

1) HAaXOJSTCA B COCTOSIHUY TUHAMHUYECKOTO PABHOBECUS

2) K Karomy

3) kanomy

B nBe xon0Obl HamuTo 1m0 50 MIT 30151 THAPOKCHAA JKene3a. it TOro 4to0bl BBI3BATh KOATYJISIHIO 301
notpeboBanoch 100aBUTh: B mepByIo — 5,3 mut 1H pactBopa xiopuna xanus; B apyryto — 18,7 ma 0,001H
pactBopa doctara HaTpusi. BerurcinuTe mopor Koarysiuy KaKI0ro SJIEKTPOJIHTA.

OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE nmpoueccobl



B Tecrax mo teme «OKHCIUTETHLHO-BOCCTAHOBUTEIBHBIE ITPOLIECCHD): TIEPBOE, BTOPOE, TPEThE, YETBEPTOE U
msaToe 3a7aHus orneHuBaroTcesa B 0,5 6amna; mecroe — B 1 6aii; cenbMoe U BOCbMOE — B 2 0ajia, a IeBIToe — B 2,5
0amos.

Tecr Ne 1

—_—

. Okucaurens — 310 aTOM, MOJICKYJIa UJIM UOH, KOTOpBIP'I cee

1) yBemMYMBAET CBOKO CTEIEHb OKHUCICHUS
2) TPUHUMAET SIICKTPOHBI
3) oTaaeT CBOU JJIECKTPOHBI
. IIporiecc BOCCTaHOBIICHHUSI KIMEET MECTO B CITydae, KOT/a . ..

N

1) He#TpanbHBIC ATOMBI TIPEBPAIIAIOTCS B MOJIOKHUTEIbHO-3aPSKEHHBIC HOHBI
2) TIOJIOXKUTENBHBIN 3apsil HOHA YMEHBIIACTCS
3) oTpuUIATeNbHbII 3apsi HOHA YBEINYNBACTCSI
. 3 mpencraBnenHbix HUke peakunii K OBP nucnponopuroHupoBaHust pUHAIEHKUT ...

1) S+ 2HNO; =H,SO4 + 2NO
2) 2H>0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BocCTaHOBHUTEIIAM OTHOCSTCS ...
1)  merayuibl, BOAOPO, YIIIEPO
2)  aKTHBHBIC HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPETHEH YaCTH MEPHOAMUSCKON CHCTEMBI
5. CTenieHH OKHMCIICHHS KUCIIOPO/Ia a) B BOJIE U 0) B MIEPOKCHIE BOAOPOIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)-2;06)+2
3) a)-2;0)-1

[98)

6. Ilepmanranar xanus B OBP, npoTekaroniux B KUCION Cpefie, BOCCTaHABINUBACTCA 10 ...
1)  karnona Mn?*
2)  manraHar-noHa MnO42
3)  oxcuma maprania (1) MnO
7. B peakumu, nporekaromeit mo cxeme CrSz; + KNO; = KyCrOs + K;SO, + NO okwucienuro
MIOJIBEPTAIOTCS CIEIYIONINE AIIEMEHTHI ...
1)  asorucepa
2)  cepau XpoM
3)  Xpom m a3or
8. CymMma k03¢ (HUIIMEHTOB B peakiMy, IpUBEAeHHON B Borpoce Ne 7 paBHa ...
1) 26 2) 18 3) 35
9. Cymma koaddunuenton B peakuuu KMnO,4 + HCl . = ... paBHa

1) 30 2) 26 3)35

3J1eKTp0ngnqec1<ne CHCTEMBI

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

Tect Nel
1. DnexTpoJHbIi MOTEHIMAN OIPEIEIISIOT 0 YPAaBHEHHUIO ...
1) Hepsucra
2) Menpeneesa-Kianeiipona
3) BonbimMana



4) Appenuyca
2. Paccuwmraiire ]IC ragsBannueckoro smeMenta Mg|MgSQO,||CuSO,4|Cu mpu cTaHgapTHBIX YCIOBHIX
1) -2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakue npoayKThl 00pa3yroTcsi Ha KaTo/Ie MPH AJIEKTPOJIN3e pacTBOpa HUTpaTa cepebpa?
1) Bomopoxn
2) cepebpo
3) a3zoTHas KKCIOTA
4) KucIoposa
4. VYxaxute cyMMy K03 GHUIHMEHTOB B ypPaBHECHHUH JIEKTPoJm3a pactBopa Hurpata meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas W3 TpUBENCHHBIX  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUHA  IPOTEKaeT
CaMOMPOU3BOJILHO B MPSMOM HaIlpaBiIeHUN?
1). FeSO,+ Cu —...

2) CuSO,+Fe —...
3) CuSO,+Na —...
4) HCI+Cu—...

6. BpluMcnuTe Maccy IMHKA, MOJYYEHHOT'O MPH AJIEKTPONM3e Ccynbdara HUHKA, KOTOPHIA MPOBOAWINA B
teuenue 20 cex npu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°
7. llpuBemuTe CXEMbl OJJIEKTPOJHBIX MPOLECCOB U MOJEKYJISPHOE YpaBHEHHE pEaKIHH,
NPOTEKAOMIEH MPH AIEKTPOXUMHICCKONH KOPpO3uH rambBaHonapbsl Zn|Mg B CepHOKHCION
cpene. B orBere ykaxkute cyMMy K03()PHUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHUHU.
1) 6
2) 5
3) 4
4) 8

BHeayautopHass camocTosTelIbHAS paboTa 00yJaroONMUXCs OCYIISCTBIISICTCS B BHJIC M3YyUCHUS
JTUTEPaTyphl IO COOTBETCTBYIOIIEMY pasliely C MpopaboTKoi marepuaina; oGopMIeHUS OTYETOB IO
abopaTOpHBIM PabOTaM U BBITIOJTHEHHS JTOMAIITHUX 3aJJaHUH.

BapI/IaHTbI TeMaTH4YeCKUX JOMAIIHUX 3aJaHUH 1J15 BHCa}U]HTOpHOI\/’I CaMOCTOSAITEIbHOM paﬁOTBI
CTYAEHTOB IO TEMaM

Jlomanigee 3aganue Ne 1

no TeMe «XuMH4YIecKasa TEPMOAUHAMUKA»

B nomamrHem 3aganun 1o TeMe «XuMHYecKasi TEpMOJMHAMUKAY: TIepBast 3a/1a4a OLeHUBaeTCs B 2,5 Oaia;
BTOpas — B 1,5 6amna; Tpetss — B 1 Gai.



3amaua Nel

Hnsa peakumn CHy p + CO; p = 2 CO y + 2 H, () onpenenure BO3MOMKHOE HaIpaBICHUE
CaMOIIPOU3BOJIBHOTO TEUCHUS PEAKIMU MPH CTaHAAPTHBIX YCJIOBUSAX W MpH Temreparype T = 927 °C, ecnm
TEIIOBON 3(QeKT peaknuu a0 3aJaHHOW TEMIIEpPaTypbhl HE HW3MEHUTCS. YKaXKHTE: a) BBIICIACTCS HIIH
MOTJIONIAETCS JHEPrus B XOAC peakuuu; 0) MPUYMHY HAWJICHHOTO HM3MCHEHHWs SHTponuu. Paccuutaiite
TEMIIEpaTypy Havalia peakiuu.

3amaya Ne2

Bemuncnure temosoi  addexr peakumn: CaC;  + 2 HyOp = Ca(OH); « + CH, (), mons3ysce
CTaHJIAPTHHIMH TEIUIOTaMU 00pa3oBaHHsS pearupyrommx BemecTB. CKOJBKO TEIUIOTHl  BBIJACIUTCS WU
MOTJIOTUTCS P oOpazoBanuu 2,24 1 C,H,?

3amaya Ne3

[To TepMOXMMHUYECKUM YPaBHEHUSIM PACCUUTANTE TETUIOBOM AP HEKT peakuuu:
Hyqy + COz4 = CO )+ Hy Oy TepMoXxuMHYECKHE YPAaBHEHHSA:

a) H2 () + % 02 o= Hzo () AH = '241,9 KZ[)K,

6)2 CO ¢y + Oy qy =2 CO; ), AH = -566,2 k]lx.

Jlomaninee 3aganme Ne 2

o TeMe «XHMHYeCcKass KHHETHKA

B nomamnem 3amanum mo teme «XHWMHYecKas KHHETHKay»: MepBas 3ajada oleHuBaercs B 1,5 Oamna;
Bropas — B 0,5 6ara; TpeThs, yeTBepTas u mnaras — B 1 Gam.

3amaua Nel

Peakuns nporekaer no ypasHenuto: O, ) +2 CO y =2 CO; () HauanpHble KOHIIEHTpALMK Pearupyonnux
BemtecTB paBHbL: [O;] = 1,2 mons/n, [CO]= 0,8 Monb/11. Bo ckoiIbKO pa3 U3MEHUTCSI CKOPOCTh MPSAMON PEeaKLuy,
korga mpopearupyetr 30% CO? Bo ckonbko pa3 M3MEHSTCS CKOPOCTH NMPUMOM M OOpaTHOM peakLyH, €CIH
YBEJIMYUTH JABJICHHE B CICTEME B /IBa pa3a?

3amaya Ne2

Ipu Temneparype 40 °C HEKOTOpOE KOIHYECTBO BEMIECTBA BCTYNAET B peakiuo 3a 20muH. Paccunraiite
BpEMs, IPH KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYIIMT B peakimio mpu temmeparype 200 °C, ecin
TeMmneparypHblii KO3()(QUIIMEHT CKOPOCTH peakuuy paBeH 2. Bo cKoibKO pa3 M3MEHHUTCS MPU 3TOM CKOPOCTD
peakuuu?

3amaya Ne3

HaiinnTe HavanbHbIe KOHIIEHTPAIIMH UCXOIHBIX BEIIECTB M KOHCTAHTY PABHOBECHS PEAKIIHH:
Fe @ + HO 4y = FeO () + H, ), ecnmum paBHOBEeCHbIE KOHLEHTPAlUH PEArHpylOIINX BEIIECTB PaBHBI:
[H,O]=0,3moun/n1, [Hz] = 0,4 Mo/,



3amaua No4

Huns peakumonnoi cucremsl: CO y +HyO )= COy (y +H, () HavanbHble KOHUEHTpauuu pasHbl: [HO] =
0,5 monp/n, [CO] = 0,6 moaw/n. OnpenenuTe KOHIICHTPALMM BCEX BELICCTB B MOMEHT PaBHOBECHS, C€CIIU
KOHCTaHTa paBHOBeCHs paBHa 1,45.

3amaga NeS
Bripasute uepe3 KOHIICHTpAIMK PEarcHTOB KOHCTAHTHI PABHOBECHS CIEAYIONINX PEaKIIUi:
No + 3 Hoy = 2 NHi(y, AH = -92,2 xJIx;
COyry +C)=2COy), AH =+160,5 xJIx;
COyy +H0p =CO;2y + Hypy, AH =-41,1 x[Ix.

VKkaxuTe HampaBiICHHE CMEUICHUS XUMHUYECKOTO pPAaBHOBECHS STUX pPEaKIMi: a) MpU TOHWKEHUU
TEMIIEPATyPHhl, ECIIM AABIICHHUE ITOCTOSHHO; 0) TIPH MOBBIIIICHUHN JaBIICHU, €CIIA TeMIIepaTypa MOCTOsSHHA.

Jlomannnee 3aganue Ne 3

1o reme «PacTBopb»

B nomamrnem 3ananuu no teme «PacTtBopbI»: mepBasi, BTopasi, TPEThs U IATas 33Ja4d OLlEeHUBaeTcs B 1
Oarr; yeTBepTas u mecrtas — B 0,5 Oamra.

3amauya Nel

B kakom o0beme Boib ciieyeT pactBoputh 1351 SNCl, auist monmyuenust 3M pactBopa xiopua onosa (11) ¢
IIOTHOCTHIO P = 1,405 r/mn?

PaccuuTaiite: a) MaccoBy0 JOJIO BELIECTBA B PACTBOPE; 0) MOJSIPHYIO KOHLEHTPALUIO SKBUBAJICHTA; B)
MOJISITIBHOCTR; T)  THUTP; /1) MOJIBHYIO JIOJIIO BELIECTBA B PACTBOPE.

3amaya Ne2

3aKOHUYNTE MOJIEKYJISIPDHBIC W HAIMIIUTE COKpallleHHble MOHHBIE YpaBHEHUS peaKIMid B3aWMOJCHCTBUS
CJIETYIOITUX BEIIECTB:

HBr + NaOH —
AgNO; + H,S—
MgCl, + KOH —
CaF, + HCl—
Sb(OH); + H,SO; —
Sb(OH); + NaOH —
3amaga Ne3

CocraBbTe 110 JABa MOJICKYJISIDHBIX YPAaBHCHUA peaKL{I/Iﬁ K CJICAYIOIIUM MOHHBIM!



Ba** + CrO,> — BaCrOy;
NH4+ + OH_ —> NH4OH,

ZnS + 2H' — Zn** +H,S

3agaua Neqd
Boraucnute pH 0,05M pacTtBopa cepHOI KUCTOTHI.

3agayga N5

Kakue u3 cienyromux cosneit moaseprarotes ruaponnsy: Na,SiO;. Cu(NO;),. KBr? CocraBbre HOHHBIC H
MOJIEKYJISIDHBIE YpaBHEHHs THIIPOJH3a COOTBETCTByromux coieil. Kakoe 3mauenme pH (< wim> 7) mmMeror
pacTBOPHI ATUX coNeh?

3amaua Neb

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

JlomamHee 3aganue Ne 4

1m0 TeMe «OKHCIUTEIbLHO-BOCCTAHOBHTEIbLHbIE MpoecCohbn

B nomamaem 3amanuu 1mo TeMe «OKHCIUTENbHO-BOCCTAHOBHTEIBHBIC IPOLECChD»: IEpBas 3aaada
orleHuBaetcs B 1,5 6amna; Bropas — B 2,5 6aia; TpeThs — B 1 0aini.

3amaua Nel

IMonbepute KOAPPUIMEHTHI B yPaBHEHUSIX OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUNA. YKaXUTE THII
KaXXJI0M peakiuu.

PaccuuTaiiTe SJEKTPOABIKYIIYIO CHIIy W OMPEISIUTE HANpPaBJICHHE CAaMOIPOHM3BOJIBHOIO MPOTEKAHUS
MEepPBOM peakIuu TPH CTAHIAPTHBIX YCIOBUSX, WCIIONB3YsS 3HAYEHUS OKUCIUTEIHHO-BOCCTAHOBHUTEIHHBIX
MTOTEHITHAJIOB:

Hl + H3PO, — J, + H3PO; + H,0

HNO, — HNO; + NO + H,O

H[AuCl,] + H,O, + NaOH — Au +NaCl +0, + H,0
NH,ReO, +H, — Re + NH; + H,0

KBrO —» O, + KBr

3agaua Ne2

CocTraBpTe ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITHIA:

KMnO, + NaNO, + H,O0—



NaCrO, + H,0, + NaOH —
Bi(OH); + NaS,0s+ NaOH —
Bi,O; + C —

Mg + HNO; (a5 —

3amaya Ne3

Hanbl 1Be okuciautenbHO-BoccTaHoBuTebHBIE mapbl: KNO,, KNOs; u Pb(NOs),, PbO,. IToms3ysch
TaOJMIeH CTaHIAPTHBIX OKHUCIUTEIIEHO-BOCCTAHOBUTEILHBIX MOTCHIIUAIOB, COCTABHTEC YPABHCHUE BO3MOXKHOM
peakimu B ykazanHo# cpene (HNOj3). Paccunraiite 3HaueHHE 3TEKTPOIBIKYIICH CHITBI PEAKITUH.

JlomammHee 3axanue Ne 5

o TeMe «3.J1eKTp0ngnqec1me CHCTEMBD>

B nomainem 3amaHuu 1o TeMe «QJIEKTPOXUMHUYECKUE CUCTEMBI»: MepBas 3ajada OlleHuBaeTcs B 1 O6ai;
BTOpas — B 1,5 6anna; Tpeths — B 2,5 Gaa.

3amaua Nel

CocTaBbTe 3JEKTPOHHO-MOHHBIE YpaBHEHMS DJEKTPOIHBIX IPOIECCOB W MOJIEKYJISIPHOE YpaBHEHHE
TOKOOOpa3ylolllel peakuuu, TMpoTeKaroleid npu padore raigpBaHudeckoro amementa Co/Co(NOg), //
AI(NOs)s/Al. PaccunTaiite DJIC (E) raibBaHU4ECKOT0 3JIEMEHTA TIPH CTAHIAPTHBIX YCIOBHSIX.

[IpuHsB MOTEHLMAN aHOAA PAaBHBIM CTAaHAAPTHOMY 3HAUYEHHIO, PACCUUTANTE KOHLEHTPALUI0 KaTHOHOB
MeTaJljia B KaTOAHOM pacTBope, pu kotopor DJ1C raapBaHNUECKOro 31eMeHTa yMeHbIntes Ha 0,02B.

3ajaga Ne2

IIpuBenuTe cxembl ANEKTPOIHBIX MPOLIECCOB U MOJEKYJSPHBIE YPAaBHEHUS PEAKIMH, IPOTEKAIOIINX MpU
ANEKTPOXUMHYECKOI Koppo3uu ranpBaHonapsl  Co/Ni: a) B Kucioii cpese; 0) BO BIOKHOM BO3/IyXe.

Omnpenenure yObUIF MAacChl aHOJA MIPHU KOPPO3UU B KUCIION cpeae 3a 20 MHH, €ClTU CKOPOCTh KOPPO3UH
coctasuia 0,01 /4.

3amaya Ne3

CocTaBbTe 3JEKTPOHHO-MOHHBIE YPAaBHEHUS AJIEKTPOJHBIX MPOIIECCOB (aHO MHEPTHBIN) U MOJIEKYJIIpPHOE
YpaBHEHHUE PEaKIUU, IPOUCXOAIIEH IPH AIIEKTPOIIU3E:

a) pacrmaBa NaOH;
0) pactBopa CoSO,,

BoruncinTe (hakTHUecKoe KOJHMYECTBO METallia, MoJydeHHoro Ha karoje mpu snektponuse Co(NOz),,
€CJIH JIEKTPOJIN3 MMPOBOIMIM B TeueHNH 1 4. BeIxoa mMeraimia mo Toky coctaBui 85%.

VYKaxuTe BO3MOKHBIC IMIPUYMHBI YMCHBIICHHWA BbIXOAa METaJlIa 10 CPABHCHHUIO C PACYCTHBIM.

KOHTpOJ’lebIe BOIIPOCHI 10 TEMaM
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KOHTpOJI])HBIe BOIIPOCKHI 110 TEME «XuMuuyeckas TEPMOAUHAMUKA»

OCHOBBI XUMHYECKOH TEPMOANHAMUKH: IOHATHE CUCTEMBI, BUABI CUCTEM.
TepmoauHaMuUecKue nmapamMeTpsl U GYHKIUN COCTOSIHUSI CUCTEMBL.

Buytpennsis sneprus. Padora. Terora.

IlepBEIit 3aKOH TEPMOTUHAMUKH (BBIBO).

OHTanenusg Kak QyHKLIUS COCTOSHHS CHCTEMBI. DHTAJIBINS 00pa30BaHMs BEIISCTBA.
TemnoBoit 3¢ppexT xummuyeckoil peakiuu. DakTopbl, BIUSIOMIME HAa TEMIOBOM 3(P(EKT XUMHUYECKON
peaxknuu.

Tepmoxumus. 3akon ['ecca.

CrnenctBud u3 3akoHa ['ecca.

DHTpoMus Kak (YYHKIUSA COCTOSHUS CHCTEMBI.

Bropoii 3ak0H TepMOAUHAMUKH.

TpeTnii 3aKk0H TEPMOAVMHAMUKHU.

Oneprust [160ca.

Hampasienue caMOnpon3BOIBHOTO MPOTEKAHUS XUMUYECKUX PEaKIIUN.

KOHTpOJIbHLIe BOIIPOCKHI 110 TEME «XuMHu4YecKass KHHeTHKA

Xumundeckast KHHeTHKa. CKOPOCTh XUMHUYECKOHN peakllui U METO/IbI €€ PeryJIHpOBaHus.
BnusiHre KOHLEHTpaUUU HAa CKOPOCTh XUMUYECKON peakiy (3aKOH ACHCTBYIOIINX Macc).
BrmsiHue TeMriepatypbl Ha CKOpOCTh XuMudeckoi peaknud. [lpasuio Baunt — 'ododa.
Teopus akTUBHBIX CTOJIKHOBEHUN AppeHuyca.

OHeprus akTUBalMK. Y paBHEeHUE AppeHnyca.

Teopus nepexoqHOro KOMIUIEKCa. DHEPreTHIeCcKas AuarpaMMa.

KpuBas Makcsenna — bonmsiimana. DHepreTudeckuii 6apnep.

Karanurndeckue cuctemsl.

Bnusinue kaTanuzaTopa Ha CKOPOCTh XUMHUYECKON PEAKLUU.

I'oMOreHHbIN U T€TePOreHHbIN KaTanus.

KoneGaTenpHble peakuy.

Xummueckoe paBHoBecre. OOpaTUMbIe 1 HEOOpaTUMbIE PEaKIIHH.

KoHcTaHTa XNMUYECKOTO PAaBHOBECHS.

Cwmemenne xumudeckoro paBHoBecwust. [Ipuniun Jle—1llarense.

BrnusiHre KOHIIEHTpAINH, JABIEHUS U TEMIIEPATypPHI.

®a30BbIEC pABHOBECHSI.

®a30BbIC AHArPAMMBI U1 OJJTHOKOMIIOHEHTHBIX CHCTEM.

KonTtposabHbie Bonpochl o teMe «PacTBopbh»

[Tonsitue pactBopa. PactBopumMocTs BemecTBa. PactBopumMocTsb rasa.

PactBopbl. CriocoObI BRIpaYKEHUS KOHIIEHTPAIIMU PacTBOPOB (MaccoBasi OIS, MOJISpHAsT KOHIICHTPAIIHS,
MOJISIpHAst KOHIIEHTPAI[Ms SKBUBAJICHTA, MOJIbHAS JIOJIS, THTP).

Kosnurarusnsle CBOMCTBaA pacTBOPOB. M ieanbHblil pacTBOp.

3akonsl Payns: | (TonomeTpudeckuii) u |l (30ymTnockomu4eckuii 1 KPHOCKOTIMYECKUH ).

Ocmoc. OcmoTtndeckoe napieHne. Cxema ocCMOMETpa.

KuciaoTHO-0CHOBHBIE B3aUMOIEHCTBUS BEIIECTB.

HonHast Teopust KUCIOT U OCHOBaHUM AppeHunyca. OCHOBHBIC IIOHSATHS U MTOJIOKECHUS TEOPHH AppeHuyca.
Jucconmariyisi KUCIIOT, OCHOBAaHHUN U COJICH C TOUKH 3PEHUS] HOHHOW TeOpHH AppeHuyca (MpUMephl).
Crenenp nuccorarui. CHIbHBIC U CJIA0BIE DJICKTPOIUTEL.

Juccornmarus ciaadbix 3J1eKTpoInToB. KoHCcTaHTa JUCCOIHALINY.

3akoH pa3daBnenus OcTBaibaa.



12. Peakuum uOHHOrO OOMEHa MEXIy OSJEKTpONUTaMH (Ha MNpuUMepe peakiuid oOpazoBaHusi ciaaboro
3JIEKTPOJINTA, OCAIKa U Ta3a).

13. TlpowusBencHHEe paCTBOPUMOCTH.

14. Honnoe npousseneHue BoAbl. BomoponHblil ¥ THAPOKCUIBHBIN MOKA3aTEINH.

15. T'mapomm3 coneit. THITBI THAPOIN3a COJICH.

16. KonmvecTBeHHbIC XapaKTEPUCTHUKH MpoOIlecca FHIPOIN3a.

17. ®akTOpBbl, BIUAIONIKE HA IPOIIECC THPOJIN3A.

Koutpoabhblie Bonpochl o TeMe «JlucnepcHble CHCTEMBI»

T'ereporennsie cmecu. JlucnepcHble CUCTEMBI.
HucniepcHocTth. Kimaccudukarmum TUCIIepCHBIX CUCTEM.
Komnonnnsie pactBopsl. JInodunbHbie 1 110GOOHBIE KOIIOUIBL.
CriocoOsI TOyYeHHsI KOJUTOUTHBIX PACTBOPOB.

CtpoeHne KOJUTOUAHBIX YaCTHII.

IIpaBuno ®asuca — Ileckosa.

Y CTOWYMBOCTH KOJIOUIHBIX CUCTeM. CTaOMIN3aTOPBI.
Koarymsanus muoduinbHEIX ¥ THO(POOHBIX KOJITOUIOB.
CenumeHTanys KOJIJIOUIOB.

0. Koarymsuus KOJUIOHIHBIX PACTBOPOB JIEKTPOIUTAMH.

1. pasuno llyneue — I'apau. Koarynupytomast ctocoOHOCTS.
12. Onruyeckue cBOWCTBA KOJUIOMIHBIX PaCTBOPOB.

13. DrekTpuYecKue CBOMCTBA KOJUIOMIHBIX PACTBOPOB.

RERowoo~NoOR~WONE

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE

npoueccbn»

OCHOBHBIE TIOHATHS TEOPUN OKHACIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKITUH.
OKHCIINTEIIFHO-BOCCTAHOBUTENIHLHBIE CBOMCTBA BEIICCTB.

Baxueiinine oKUCINTEIN U BOCCTAaHOBUTEIH.

THIBI OKHCIUTETHFHO-BOCCTAHOBUTEIBHBIX PEAKIINA (TIPUMEPHI).
OKXHUCIINTEITFHO-BOCCTAHOBUTEIIHLHBIN TTOTCHITHA.

VYpasHenne HepHcra.

CocrapieHne OKUCITUTENFHO-BOCCTAHOBUTEIHHBIX PEAKITHI.
Hanpagnenue oKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUIL.

NN E

KonTpoJibHbIe BONPOCHI 10 TeMe «JIeKTPOXUMHYEeCKHe CHCTEMbD)

1 OnexrpoxuMuueckue cucteMsl. Kitaccudukarust 3neKTpoXuMHYECKUX IPOLIECCOB.

2 DNEKTPOXUMHUYECKHE MPOLIECCHI, MPOTEKAIONINE HA TPAHUIIE pa3zesia «METaJI — PACTBOPY.

3. TanpBanmYeckuii ameMeHnT Jdanuaisa — SIkoou.

4 ONEeKTPOABIKYILAs CHJIA TaIbBaHUUECKOTO 3JIEMEHTA.

) W3mepenne »MeKTPOIHBIX TOTEHIMANIOB. PSa CTaHAApTHBIX AIEKTPOJHBIX ToTeHIManoB. (CBoiicTBa
METAJIJIOB B COOTBETCTBHH C MX TIOJIOKEHUEM B PsiIy HAIPSKEHUH.

6 VYpasuenue HepHcra.

7 DNEKTPONH3 pacIyiaBoOB B pacTBOpOB. KaToqHbIE M aHOIHBIE MTPOLIECCHI.

8. O6benunenHsbli 3akoH Papaznes. Boxon mo Toky.

9.  Koppo3zus meramnos. Knaccudukanust KOppo3HOHHBIX TPOLIECCOB.

10. Xwumwuueckas KOppO3wsl.

11. DOnexTpoxumuveckas KOppo3us. AHOIHOE OKHCIIEHNE METaslyla M KaTOAHOE BOCCTAHOBJICHHE OKUCIIUTEIS.



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

ITpumepsl KOPPO3UU B KUCIIOH cpelie U aTMOC(EPHON KOPPO3UH.
CKOpOCTBH KOPPO3UH.

3amura MeTauioB OT KOPPO3UH.

3alUTHBIC TOKPHITHSL.

DIIEKTPOXUMHYCCKHE CIIOCOOBI 3aIUTHI OT KOPPO3HH METAJIIOB.
XUMHAYeCcKe HCTOYHUKH TOKa. I aTbBaHUIECKUN DJIEMCHT.
XUMHUECKHE UCTOYHUKHU TOKA. AKKYMYJISTOPHI.

XUMHYECKHE NCTOYHUKHU TOKA. TOIUIMBHBIE 3JIEMEHTHI.



INPUJIOKEHUE 2

7. OneHoOYHBIE CPeCTBA 151 IPOBeACHUs MPOMEKYTOUHOI aTTecTalun
HpOMC)KYTOLIHaH arTrecranus nuMeeT OECJIbIO OIpCACIINTD CTCIICHb JOCTHIKXCHHUA
3aIllJTaHUPOBAHHBIX PE3YJIbTATOB 06yquH51 110 JUCHUIIJIMHE 3a OHpeI[eJIeHHbe/'I nepuon O6y‘-I€HI/I$I.

a) Ilnanupyembie pe3yJbTaTbl O00yYeHUS] U OLIEHOYHBIE CpPeACTBA IS NPOBEdEHUS
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

OIIK-3: Cnoco0OeH MpUMEHSTh COOTBETCTBYIOIIMK (PU3MKO-MAaTeMAaTHUECKUI ammapaT, METOAbl aHAIW3a M MOJEIMPOBAaHUS, TEOPETUYECKOTO U
9KCHEPUMEHTAIBHOIO UCCIIEJOBAHUS IPU PEHIEHUH NPO(ECCHOHAIBHBIX 3a/1a4

OIIK-3.1

Hcnonp3yer Meronbl a”anusa U
MOJEIUMPOBAaHKUS  [PU  PELICHUU
npodeccrnoHalIbHbBIX 3az1ady,

MOJCIIMPOBAHUU U MMPOCKTUPOBAHUU
OHCProCUCTEM

Hepeqenb meopemu4ecKux 60npocoe

1. OCHOBHBIE METO/IbI XUMHUECKOI'0 aHAJIN3A.
2. OcHoBHBIE IPUOOPHI U 000PYIOBAHUE JIJIsI XUMHUECKOTO aHAJIN3a BEILECTB.
3. Metoauku npoBeaeHus onbIToB. [IpaBuia TeXHUKN 6€30MaCHOCTH.

Ilpakmuueckue 3a0anus:

1. Jna peakuuu CHy y + CO2 () = 2 CO ) + 2 Hy (1) onpenennure BO3MOKHOE HAIIPABICHHUE
CaMOIIPOHM3BOJIBHOTO TEUCHHS PEAKIIHH PH CTAHIAPTHEIX YCIOBHSX M ipH  Temmeparype T =927°C,
ecnu TemnoBoi 3¢¢deKT peakuu O0 3aJaHHOW TeMmmepaTypbl HE M3MEHHUTCS. YKaxHUTe: a)
BBIJIEJISICTCSl WM IOTJIOLIAETCS DHEPrusl B XOAE pPEaKIMH; 0) MPUUMHY HANJAEHHOTO HW3MEHEHHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKlIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHHUE CMELICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKLui: a) PU MOHMWKEHUU TEMIIEpaTyphl, €CIU JaBJICHUE MMOCTOSHHO; 0) mpu
MOBBILICHUY JIABJICHMS, €CIIM TEMIIEPATypa MOCTOSHHA.

3. CkoapKO MULTHIIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C TUIOTHOCTHIO 1,84 r/mi
notpedyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakue wu3 crnepyromux coned moxaseprarorcs rujaponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBpTe MOHHBIE M MOJEKYJSPHBIE YPAaBHEHHUs THAPOJN3a COOTBETCTBYHOIIMX coiyiel. Kakoe
3HaueHne pH (< wim> 7) UMEI0T pacTBOPHI AITUX COJIECH?

5. 3o1p rumpokcuaa Maruus noiydeH myrem cmemuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsa 9acTUI] TOJYYEHHOTO 30JI1 W HAIUIIATE
(bopMyity ero MULEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CHIy U OIPEIEINTE HAlpPaBIECHUE CaMOIPOU3BOIBHOIO
MPOTEKAHUS peakuuu npu CTaH/IapTHBIX YCIIOBUSIX, UCIIOJIB3YS 3HauEHUs
OKHUCIIUTENHLHO-BOCCTAHOBUTENBHBIX IToTeHIIManos Hl + HiPO, — J, + H3PO3; + H,O0.

7. llpuBeaute cxeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISpPHbIE YpaBHEHHUS peakiui,
NPOTEKAIOIINX TPH dJIEKTPOXUMHUUECKON Koppo3un ranbBaHonapel  Co/Ni: a) B kucioii cpene; 0) Bo
BJIQXKHOM Bo3ztyxe. OnpenenuTe yOblIb MacChl aHO/1a PU KOPPO3HUHU B KUCIIOi cpefie 3a 20 MUH, ecliu
CKopocTh Kopposun coctapmia 0,01 /4.




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

WHJUKaTOpa KOMITETCHIIUHT
8. CocraBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHHS AJIEKTPOAHBIX MPOLECCOB (aHOJ MHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHUE PEAKIINH, TPOUCXOIAIICH pH 3eKTposnse pactBopa CoSOy4 Brranciure
(bakTHYeCcKOe KOJMYECTBO MeTaylla, MoiydeHHOro Ha kartozae mpu aiektpoiuse Co(NOs),, eciu
AJIEKTPOJIU3 TMPOBOJAMIM B TedeHUMH |1 4. Beixojg mMeramna mo Toky coctaBui 85%. Ykaxure
BO3MO)KHbIE PUYMHBI YMEHBIICHHUS BBIX0/1a METAJUIA [10 CPABHEHUIO C PACYETHBIM.
9. [IpoBecTu aHaNKU3 BIUSHUS KOHIICHTPALIMA HA CKOPOCTh XUMHUECKOU peaKIu
Na,S,03 + H,SO4 = S + SO, + NaSO4 + H,O mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn
00pabOoTKy MOJIYICHHBIX TaHHBIX C UCIIOJIB30BAHUEM COBPEMECHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHA.
Pe3ynbTarhl ONTOB NPEACTaBUTH B BUJIE TAOTHUIIBI 1.
Tabmuna 1
Howmep O06bem, Mt Konuenrpauus Bpewms CxopocTb
onbiTa | NaS,03 H,O H,SO4 Na,S;03, 10° | moseienus peaKiuu, 10,
MOJTB/JT MYTH, C !
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
[To nanHbIM TabMUIBI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIUU
THOCYNb(aTa HaTpUs, OTIOKHUB Ha ocu abciucc koHneHtpamutoo NapS,Os, a Ha ocu opawHAT —
CKOpOCTb pEaKIUu.
Crenatb BBIBOJ] O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIUH THOCYJIb(haTa HaTPusl.
OIIK-3.2 Cnocoben MPUMEHSTh Ilepeuenv meopemuueckux 60npocos:
COOTBETCTBYIOIIHNI 1. OCHOBBI XMMHUYECKOHM TEPMOJMHAMHUKHU: CHUCTEMA, TEPMOJAMHAMUYECKHUE IapaMeTpPhI
(bU3MKO-MaTEMaTHYECKUM  ammapar | CHCTeMBbI, (PYHKITUUA COCTOSIHUSI CUCTEMBI. [IepBbIii 3aKOH TEPMOIUHAMUKH.
npu TEOPETHUUECKOM ul2. DHepreTuka XUMUUYECKHUX MPOLIECCOB.
AKCIIEPUMEHTAILHOM HCCIICIOBaHUH | 3. OHranbnus. 3akoH ['ecca U ciencTBUs U3 Hero.
B peleHnu 3ajay | 4. OHntponus. YpasHeHue bonbliMana. BTopoii u TpeTnii 3aKOHBI TEPMOINHAMUKH.
HEPTOCOEPEIKECHUS S. Oneprus [ m60ca. HampaBieHus: XUMUYECKHX TIPOIECCOB.
6.

XyUMHU4YeCcKass KMHETHKA. CKOpOCTB XUMHYECKOMN pCaKkIuu. CpCIlHﬂﬂ U UCTUHHAA CKOPOCTU
PCaKIuu. Kunernueckas KpHBas.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

7 CKopocCThb peakiii U METO/IbI €€ PeryIMpPOBAHHUS.

8. Bnustnue Temreparypsl Ha cKOpocTh peakiuu. [lpasuno Bant-I'odda.

9 DOHeprus akTUBALMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

10. KaTtanuzaTopbl 1 KaTaIUTHYECKUE CUCTEMBI. | OMOT€HHBIN KaTaJIN3.

11. KaranuzaTopsl U KaTaquTUYECKUE CUCTEMBI. [ eTeporeHHblii Karanus.

12. Xumunueckoe paBHoBecHe. KOHCTaHTa XUMHYECKOTO paBHOBECHSL.

13. Cwmenenne xumuyeckoro pasHosecus. [Ipunnun Jle [larenbe.

14. PactBopbl. CrtocoObI BBIpaKCHHSI KOHIICHTPAIIUN PACTBOPOB.

15. PactBopb! snekTponanToB. CTeneHb U KOHCTaHTA MEKTPOIUTUYECKON TUCCOLMAMU. 3aKOH
pazbaBnienust OcTBasibaA.

16. Jucconuanus KUciaoT, OCHOBaHUM, cosieil. AMGOTEpHBbIE AIEKTPOIUTHL.

17. PactBopumocTs. IlpousBeneHue pacTBOpUMOCTH. YCIOBHE OOpa3OBaHMsI M PACTBOPEHUS
0CaJIKOB.

18. Huccounanusa Boasl. MoHHOE npousBeaeHue Boasl. pH.

19. I'unponus coneil. CTeneHp U KOHCTaHTa TUPOIH3a.

20.  Jucnepcusie cuctembl. Knaccupukanus. Jlnodunbabie n m1oQpOOHBIE KOJTOUIBL.

21. CTpoeHue KOJIOUIHBIX YaCTHII.

22. Koarynsmust KoJTOMIHBIX pacTBOPOB.

23. OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE CBOICTBa BEILIECTB. Knaccudukanus
OKUCITUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIIHIA.

24. DneKkTpoxuMHuieckue cucteMbl. 3akoHbl dDapanes. DNeKTpoAHBIA TOTEHIUA.

25. lManpBanmveckwmii amement lanuamsa Axkoou.

26. DNEeKTPOXUMHUYECKUE CUCTEMBI: SJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 3nekTponsa.

27. DneKTponu3. AHOMHBIN M KaTOJHBIA TPOIIECCHI MPU AJIEKTPOSIN3e pacTBOpoB. [IpumeHeHmne
ANEKTPOJIN3A.

28. Kopposus. Bumsr koppoznn. CriocoObI 3alIUTH METAJUIOB OT KOPPO3HUH.

Ilpakmuueckue 3a0anusn:

1. HamucaTh 371€KTpOHHBIE YPAaBHEHHUS SJEKTPOIHBIX IMPOIECCOB, YpaBHEHHE CyMMapHON
TOKOOOpa3yromiei peakiuu, BeMUCIUTh J/IC raqbBaHUYECKOTO 3JIEMEHTa, €CIIM KOHIEHTPAIUU
MOHOB METAJJIOB PaBHBI: [A|3+]=0,001 MOJIB/I, [C02+]=0,1 MOJIB/ L.

2. Hanmucatp MOHHBIE ¥ MOJICKYJISIpHBIE ypaBHeHHs peakiuii ruapoinu3a coieid: KsPOy; NapSOy;
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ZnC|2.

3. 3aKOHYMTH YpaBHEHHs PEaKIIHii, HAKMCAB UX B MOJICKYJIIPHON M HOHHOM (hopMmax:
Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 n pactBopa ruapokcuaa kaiabius coaepxurcsa 478,8 r Ca(OH),. IlnotHocTs pactBopa 1,14
r/mn. Paccuuraiite: (Ca(OH);); Cy; Cox; Cm; N(Ca(OH)2) m N (H0); T.

5. CocraBbTe ypaBHEHHS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil:

KoCr,07 + FeSO4 + H,SO4 — , KMnOy4 + NapSO3 + HyO —.

6. HamucaTtp »JI€KTpOHHBIC YPaBHEHUS 3JIEKTPOTHBIX MPOIECCOB, YpaBHEHHE CyMMAapHON
TOKoOOpa3yrouei peakuuu, BeMUCIUTh JJIC rajbBaHMUECKOro 3JIEMEHTA, €ClIM KOHLEHTpaluu
MOHOB MeTaiuIoB paBHbl: [Mn?*]=0,01 mous/i, [Au**]=0,1 Moub/1.

7. 3aKOHUUTH YpaBHEHUs peaKiyii, HamyucaB UX B MOJIEKYJIIPHOM M HOHHOM hopmax:

NH;OH + HNO;3; —, Zn(OH); + NaOH—, AIPO4 + Na,SO, —.

9. HamucaTrb 3JI€KTpOHHBIE YPAaBHEHUS 3JEKTPOJHBIX IPOLECCOB, YpaBHEHHE CyMMapHOU
TOKOOOpa3yromeil peakunu, BeMUCIUTh D/IC raqbBaHUYECKOTO 3JIEMEHTA, €CJIM KOHIEHTpAIUU
HOHOB METAJJIOB PABHBI: [Zn2+]=O,01 moub/11, [Cu*]=1,0 Monb/m.

10. Cynbdar amromunus maccoit 36,4 v pactBopwiu B 100 T Boabl. [I10THOCTE TOTYydEeHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Coxs Cmi N(Al2(SO4)3) u N (H,0); T.

12. 3aKOHYUTH YpaBHEHHUS PEaKIUi, HAIIMCAB UX B MOJIEKYJISIPHOM M HIOHHOM BHJIE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CIl + KOH —.

13. Onpenenute TEPMOAMHAMHYECKYIO BO3MOXKHOCTB NpoTekanus peakunuu CaOy + 2 Cyq) =
= CaC; (¢ + CO(r), AH; = 460 xI>x ipu cTaHAApTHBIX YCIOBHAX. PaccunraiiTe TeMnepaTypy Hadaa
peakiuu, ecaun  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaCj)= 70 Jx/Mons-K;
S(CO)=197 Ix/mons-K.

14. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN:
KMnOQO4 + NaNO», + H,SO,4 —, CI‘Q(SO4)3 + Br, + NaOH —.

15. Onpenenure TepMOANHAMHIECKYIO BO3MOXKHOCTD TTpoTekanus peakuu 2 Cly (i + 2 HO) =4
HClyy + Oy, AH; = 115,6 x/x npu crangapTHBIX yclnoBusx. Paccuuraiite Temneparypy Hadana
peakmun, ecau S(Cl2)=223 [Ix/mons K; S(H,0)=189 [Ix/mons-K; S(HCH= 187]x/momnsK;
S(02)=205 Tx/monbK.

16. Hamucatp ypaBHEHHsI peakiiiii THAPOIH3a B MosieKysipHoM u noHHOM Buje: CrCls, NaNOs,
K2COs.

17. CocTtaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIN:
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KoCr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + HyO —.

18. I'omorenHas peakius IpoTekaeT no ypaBHeHutro H, oy + b ) = 2 Hly). Hauanpnas
KOHIIEHTpanus Bojopoaa 2,1 mousp/in, noma 1,5 monb/n. Bo CKONbKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bogoponaa?

19. B 640 mn Boasl pactBopuin 160 1 xmopuna xenesa (I1I). [TmoTHOCTH MoydeHHOTO pacTBOpa
1,032 r/mu. Paccunraiite: o(FeCls); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpeznenure TEPMOJMHAMHUYECKYIO BO3MOMKHOCTb IpoTeKaHHs peakuun CS; () +3 Oyp)=
=CO;, (1 + 2 SO» (1), AH; = -1075 k/Ix npu cTaHIapTHBIX YCIOBHsX. Paccuuraiite Temmeparypy
nauana peakuuu, eciu S(CS;)=151 x/mons-K; S(02)=205 Ix/mons K; S(CO,2)= 213 JIx/mMonb K;
S(S0,)=248 Jxx/monbK.

21. Peakuus unet no ypaBHeHuto: 2 Hy ) + Sy ) = 2 HyS(). HauanbHas koHIEHTpanus Bo1opoaa
2 Momw/1, cepsl 1,5 Monb/n. OnpenenuTe BO CKOIBKO pa3 M3MEHHUTCSI CKOPOCTh PEaKIIMA K MOMEHTY,
Korna npopearupyet 0,7 Moib/1 Bogopoaa?

22. Omnpenenute TEPMOJUHAMUYECKYIO BO3MOKHOCTB IIPOTEKaHUs peakiuu 2 ZNS (o + 3 Oy =
=2 2n0 ) + 2 SO, (1), AH, = -890 k/I>x npu craHIapTHBIX ycloBusX. PaccuuTaiite Temmeparypy
Havana peakiun, ecian S(ZNS)=58 Jx/moinb K; S(02)=205 JIx/mons K; S(ZnO)= 44 JIx/mons K;
S(S0,)=248 Jxx/moab-K.

23. HayanbHble KOHLIEHTPAIMU UCXOIHBIX BemecTB B peakuuu: 2 SO, iy + Oy () = 2 SO3 () 6b111
paBssbI 1,8 Mo/ SO, 1 2,4 Moiab/1 Oz. Bo cKoJIbKO pa3 U3MEHUTCS] CKOPOCTh PEaKIMM K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?




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

[IpomexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKJIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TO3BOJISIIOIINE OLICEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHUM, U MPAKTUYICCKUE
3aJ]aHusl, BBISBJIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW NHCUUIUIMHE MPOBOJUTCS B YCTHOHM ¢opme mo OuseraMm, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

@aureno» - OOYUAIOUIMICS JEMOHCTPHPYET TIOPOTOBBIA YpPOBEHb CHOPMHPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOINPUSATUN JOMYCKAIOTCS OIIUOKH, MPOSBISAETCS
OTCYTCTBHE OT/ACIHHBIX 3HAHUI, YMCHHIA, HABBIKOB, O0YJAIOIINNCS UCTIBITHIBACT 3HAUYNTEIIBHBIE
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSAMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3aU4TEHO» - 00YUaIOIIHIICS HE MOXKET MTOKa3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BEICHUS U
00BsicHEHUST MHPOPMAIK, HE MOKET MOKa3aTh UHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



