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Pafouast TporpaMMa CoCTaBlIeHa Ha OCHOBE OTOC BO - faxkanaBpHar 1o
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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 CAMOCTOATEIHHOU PabOThl, HEOOXOAUMBIX ISl IPUMEHEHUSI XUMHUYECKHUX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM

JACATCIIBHOCTH.

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

Bo306HOBIIsIEMbIE HCTOYHUKU SHEPTUU

MarepuanoBeieHUE U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTEpHUaJIOB

3 Komnerenuuun o0y4aromerocsi, popmupyemblie B pe3yJibTaTe 0CBOCHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHusl

B pe3ynbrare ocBOeHUS AUCUUILUIMHBL (MOAYI) «XUMUS» 00ydaromuiics JOJKEeH
o0JafaTh CIEAYIONIMMU KOMITIETEHIIUAMHU:

Kon unaukaropa

I/IHI[I/IKaTOp JOCTHXKCHHUA KOMIICTCHII NN

OIIK-3 Cnoco0OeH MpUMEHATh COOTBETCTBYIONIHIA (PU3UKO-MaTeMaTHYECKHU anmapar,
METOBI aHAIHM3a U MOJICITUPOBAHHMS, TEOPETUIECKOTO U IKCTIEPUMEHTAIBHOTO UCCIIETOBAHMS
MIPH penIeHnH MPOoQeCcCHOHATBHBIX 3a1a4

OIIK-3.1 Hcronp3yeT MeTOIbI aHATN3a M MOJICITMPOBAHUS TIPH PEIICHUH
npodeCCHOHATBHBIX 33a]a4, MO/ICTHPOBAHNH M MPOSKTUPOBAHUA
HHEProCHCTEM

OIIK-3.2 Crioco6eH NpuMEeHsTh COOTBETCTBYIOLINH (pU3MKO-MaTeMaTHUECKUI

arrmapar Ipru TCOPECTUICCKOM U SKCIICPUMCHTAJIbHOM HUCCIICJOBAHUU B
PCHICHUHN 3a1a4 3HepFOC6epe)KCHI/IH




4. CTpykTypa, 00bEM U cojiepsKaHue TUCHUTITHHBI (MOYJIs1)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

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

— ayuTopHas — 76 akajl. 4acos;

— BHeayauTopHas — 1,05 akaj. 4acos;

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

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

@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 partop OIIK-3.1,
3 4 4 4 3amanus Ne 1; pabotsr. JlomarrHee
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. [lomanHee 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 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 MAaTEpUall IyTeM BBISBICHUS CBA3EH MEXKAY KOHKPETHBIM
3HaHUEM U ero npuMmeHeHreM. Kpome toro, riesiecoo0pa3sHo UCIOIb30BaTh TEXHOIOTHIO
KOJIJIEKTUBHOI'O B3aUMOOOyUYeHMs (apHYI0 paboTy) TpeX BUIOB: CTaTUYECKas napa,
JMHAMUYecKas napa, BapHallMOHHAs I1apa; COBMEILasi €€ ¢ TEXHOJIOTHeH MOyIbHOTO
oOyueHus. BeIMOTHUB 3KCIEpUMEHT, 00ydaromuecs GopMyIUpyrOT 0000IIEHHBIE BHIBOIbI
10 CEpUU OIBITOB, UCIOJIb3Ys MPUEMbl AaHAJIOTHH U CPAaBHEHUS.

CamocrosTenbHas paboTa 00y4arolXcsl BKIOYAeT B ce0s caMble pa3HOOOpa3HbIe
(dbopMbl yueOHOMH AEATENbHOCTH: BBINOJIHEHHE JOMAIIHUX 33JJaHNi, 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 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, BBIITOJIHEHUE JOMAIIHUX 33aJJaHU{ U MMOJTOTOBKY K
PYOEKHOMY U 3aKITIOYUTENBHOMY KOHTpouo. [Ipu nmpoBeneHun pyoexHOro U
3aKJIFOYUTEIBHOTO KOHTPOJIS OCHOBHBIMHM 3aJlauaMu, CTOSIIIUMHU MIEpe]] TPeroiaBaTelieM,
SIBJISIIOTCS: BBISIBJICHHE CTENIEHH MTPABUIILHOCTH, 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 koHTpoJs. OOydaroLUIMMCs TPEUIaraloTcs TECThI U 33a4H B AJIEKTPOHHOM 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-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-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. —

Tekcr :aaexTpoHHbIH // JIaHb : 3nekTpoHHO-0MOMoTeYHas cuctema. — URL:
https://reader.lanbook.com/book/210221  (mara obparuenus: 15.01.2026). — Pexum
JIOCTYTA: JIsl aBTOPU3. MOJIb30BATENCH.

2. Axmeros, H. C. OGmias u HeopraHudeckas Xumus : yaeOHuk s By3os / H. C.
AxmeroB. — 14-e uzn., crep. — Cankr-IlerepOypr : Jlanb, 2025. — 744 ¢. — ISBN 978-5-
507-50851-8. — Tekcrt : anekTpoHHBIH // JIaHb : 37E€KTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/481298 (mata obpamenus: 18.01.2026). — Pexum
JIOCTYMA: JIsl aBTOPU3. MOJIb30BATENECH.

0) lonmoJiHUTeILHAS JIUTEPATypa:

1. Komsina, JI. T'. Xumus : yue6noe nocodue / JI. I'. Konsna, JI. I'. Tapactok ; MI'TYV. -
Maruurtoropek : MI'TY, 2015. - 1 snektpos. ont. auck (CD-ROM). - 3ari. ¢ TuTys1. 3KpaHa.
- URL.: https://host.megaprolib.net/MP0109/Download/MOQObject/1190  (mata oOpamieHus:
30.01.2026). - MakpooOBeKT. - TekcT : aeKTpoHHbIN. - CBeeHHs 10CTYHBI Takke Ha CD-
ROM.

2. Mynnuna, 3. P. OcHOBHBIE KJIacChl HEOPraHUYECKUX COETUHEHUH ;| yueOHOoe
nocobue [t By30B] / O. P. Mynnuna ; MarHUTOrOpCcKuil rocyapCTBEHHBIN TEXHUUECKUN
yausepcuteT uM. I'. K. HocoBa. - Maruutoropck : MI'TY um. I'. K. Hocoga, 2022. - 1 CD-
ROM. - 3aru. ¢ tutyin. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20274  (nara oOpaleHus:
30.01.2026). - ISBN 978-5-9967-2553-3. - MakpooOBEKT. - TEKCT : 3JIEKTPOHHBIH. -
Ceenenus goctymnHbl Takke Ha CD-ROM.

3. MymnuHa, 3. P. Xumudeckas TepMoiuHaMuKa : mpakTukym / O. P. Mymiuna, O. A.
MumypuHa ; MarHuToropckuii roc. rexuudeckuil yu-1 uM. I'. M. Hocosa. - Marauroropcek :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3aru. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884  (mara oOpamieHus:
30.01.2026). - MakpooOBeKT. - TekcT : AIeKTpOHHBIN. - CBeeH S OCTYIHBI Takxke Ha CD-
ROM.

4. Mumypuna, O. A. Xumudeckast kuHeTrka. COCTOsSTHHE XMMUYECKOTO paBHOBECHS :
npakTukyM / O. A. Mumypusa, 3. P. Mynnuna, O. B. EpmoBa ; Marautoropckwii roc.
texHndeckui yH-T uM. I'. . Hocosa. - Maruutoropck : MI'TY um. I'. U. Hocoga, 2019. - 1
CD-ROM. - 3arx. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698  (nmara obparmeHus:
30.01.2026). - MakpooOBeKT. - TekcT : AeKTpOHHBIN. - CBeIeH s OCTYIHBI Takxke Ha CD-
ROM.

5. Menanuk, H. JI. PactBopsl : npaktukym / H. JI. Mensnuk, 3. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuii roc. rexuudeckuil yH-1 uM. I'. M. Hocosa. - Marauroropcek :
MI'TY um. I'. K. Hocoga, 2019. - 1 CD-ROM. - 3aru. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (mara oOpamieHus:
30.01.2026). - MakpooOBeKT. - TekcT : aeKTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

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



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. OKUCIUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKLIUHU | 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 peakini. OCHOBBI
anekTpoxumuu : yaebnoe nocobue / JI. I'. Komsina, 3. P. Mymnuna ; MI'TY. -
Marnutoropck : MI'TY, 2015. - 58 c. : wi., Tabiu. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/159  (mata oOpaiieHus:
30.01.2026). - MakpooOBeKT. - TeKCT : AIEeKTPOHHBIN.

9. Mymuna, 3. P. DnekTpoxumus : npakTukyMm [ams By3oB] / O. P. Mymuna, O. A.
MumypuHa ; Marauroropckuii 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 : aneKkTpoHHbIN. - CBeieHus 0CTyHbI 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: HENOCPEACTBEHHBIH.

11. KpaTkwuii cripaBo4HUK (PU3HKO-XUMHUYECKUX BennuuH / cocT.: H. M. bapon, A. M.
[Tonomapena, A. A. Pasaens, 3. H. Tumodeea; nox pea. A. A. Pasnens, A. M.
[TonomapeBoii. - 10-e uzn., uctp. u gom. - CII6. : 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) MeToauuyecKkue yKazaHus:

1. Mumypuna, O.A. DHepreTnka XMMHUYECKHX IIPOLECCOB: METOINYECKUE YKa3aHUS K
1a00paTOpPHBIM paboTaM MO AUCHUILUIMHE «XUMHUS» I 00yUJaroIMXCs BCEX HalpaBICHUN
MOJITOTOBKHM U CIIeLHalIbHOCTEH THEBHOM GopMbl 00ydenus / O.A. MuiypuHa,
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. 1. HocoBa, 2023. — 11 c. — TekcT : HEMOCPEACTBEHHBIM.

2. Komapa, JL.I'. XuMnueckast TepMOAMHaMUKA: METOAMYECKUE YKa3aHUS JJIs
CaMOCTOSITENIbHON pabOThI O AMCHUIUINHE « XUMHUSD» I 00y4aroIKXCsl BCEX HalpaBIeHUN
MOJITOTOBKHM U crienuanbHocTell Becex Gpopm oOyuenus / JL.I'. Konsiga; Marautoropckuii roc.
TexHuuecku yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY nm. I'. 1. Hocosa, 2023. —
18 c. — TekcT : HenmocpeACTBEHHBIN.

3. Komsna, JI.I'. CKkopocTh XMMHUECKHUX PEAKLIMK U XUMUYECKOE PAaBHOBECHE:
Metoanyeckue ykazaHus K 1a00paTOPHBIM paboTaM MO AUCHUIUTNHE « XUMHS» JUIs
o0yyJaroImuxcs BceX HalpaBJIeHUH MOATOTOBKH U CHelMaIbHOCTEN BceX popM oOyueHus /
JLT. Konspna, E.B. Tapacrok; Marautoropckuii roc. Texuudeckuid yH-T um. I'. 1. Hocosa. —
Maruaurtoropck : MI'TY nm. I'. 1. Hocosa, 2023. —8 c. — TekcT : HenmocpeaCTBEHHBIH.

4. Poguonosa, H.1. Xumnueckasi kKuHeTnka. XMUMUYECKOE PaBHOBECHE:
METOAMYECKUE YKa3aHHs Il CAMOCTOSATEILHOM pabOoThI IO JUCIUTUTMHE « XUMUSD) JUIS
o0yyJaroImuxcs BceX HalpaBJIeHUH MOATOTOBKH U CIeHaIbHOCTEN BceX popM oOyueHus /
H.N. Ponuonosa, A.Il. [TonomapeB; Marautoropckuii roc. Texundeckuii yu-t um. I'. 1.
Hocosa. — Marnutoropck : MI'TY nm. I'. K. Hocoga, 2023. — 20 c. — Teker :
HEIOCPEICTBEHHBIM.
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5. Uympoga, JI.B. PacTBopsl: MeToanyeckast pa3paboTka K J1adopaTopHbIM paboTaMm 1o
TUCLUHUIUIAHE «XUMHSD TSI 00YJaIOIIMXCs BCEX HAINPABICHHUM MOATOTOBKH U

cnienuanbHocTel Beex popm obyuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuii roc.
texHudeckuid yH-T UM. I'. M. HocoBa. — Maruuroropck : MI'TY um. I'. K. Hocoga,

2023. — 41 c. — TekcT : HEMOCPEICTBEHHBIH.

6. Uynipona, JI.B. PacTBopsl: MeTonueCcKas pa3paboTKa K CaMOCTOSTEIbHOU paboTe
M0 JUCUUTUINHE «XUMHUS» JUIS 00YYaIOIIMXCS 110 BCEM HAlpaBJICHUSM ITOATOTOBKHU
CHenraIbHOCTIM Beex ¢opm oOyuenus / JI.B. Uynposa, O.P. Mymnuna, 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, JL.I'. Komutonaelie pacTBOPBI: METOAMYECKHE YKa3aHUS K J1a00paTOpHOi
paboTte 1o AMCUUIUINHE «XUMHSD U 00yJaIOIIMXCs 110 BCEM HAIpaBJICHUSM ITOATOTOBKHU U
cnienuanbHOCTAM Beex (opm obydenus / JI.I'. Komsna, JI.A. boaessin; Marauroropckuii roc.
texuuueckuid yH-T uM. ['. . HocoBa. — Marauroropck : MI'TY um. I'. 1. HocoBa, 2023. — 9
c. — TekcT : HenmocpeACTBEHHBIN.

8. Konsana, JI.I'. OkucantenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH: METOIUYECKUE
yKa3aHUs K JJabopaTopHOU paboTe Mo NUCIMIUINHE «XUMUSDH I 00yUYaIoIUXCs BCEX
HaIpaBJICHUH TIOJTOTOBKH U crienuanbHocTel Bcex hopm odyuenus / JI.I'. Konsna, E.B.
Tapacrox; Marauroropckuii roc. rexuudeckuid yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. K. Hocosa, 2020. — 10 c. — TeKkcT : HenocpeACTBEHHBIA.

9. Konsina, JI.I'. OkucauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU U AIEKTPOXUMUYECKUE
MPOIIECCHI: METOAMYECKask pa3paboTKa K CaMOCTOATEIIbHON paboTe 11t 00y4Yaromuxcs 1o
BCEM HaIpaBJICHUSM TIOJITOTOBKU U CIIEHATBLHOCTAM BeeX popm oOyuenus / JI.I'. Komsina,
E.B. Tapactok, 3.P. Mymiuna; Marauroropckuii roc. rexunyeckuit yH-T um. I'. M. Hocosa.
— Marnutoropck : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — Tekct : HEenocpeacTBEHHBIH.

10. Mumrypuna, O.A. D1eKTpOXUMHUYECKUE IIPOLECCHI: METOJUYECKHE YKA3aHUS K
nabopaTopHOii paboTe Mo AUCUUIUINHE «XUMHUS» JUTS 00YyJaIOMIMXCsI 10 BCEM HaIPaBIICHUSIM
MOJIFOTOBKH U CIIELUAIBHOCTAM Beex Gpopm oOyuenus / O.A. Mumypuna, H.J1. Ponuonosa;
Marunuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . HocoBa, 2023. — 13 c. — TekcT : HEMOCPeICTBEHHBIH.

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcehi:

IIporpamMHoe obecnevenue

Haumenosanue .
10 Ne norosopa Cpok neiicTBuUs IMIEH3UH
mg’fgszﬁ'gﬁazlom Ne 135 ot 17.09.2007 GeccpouHo
FAR Manager cB00OIHO pacnpocTpansemoe [10 6eccpouHo
7Zip cB00OOTHO pacnipocTpansemoe [10 06eccpovHO
Bbpaysep Yandex |cBoOoaHo pacnpoctpansiemoe [10 0eccpovHO

IIpodeccnonanbubie 0a3bl JAHHBIX H HHPOPMALMOHHbIE CIIPABOYHBbIE CHCTEMbI

HasBanue kypca Cchuika
i()IJ/II%K;II():(ii{Haﬂ 0a3za nepuonndeckux uznanuit OO0 https://eivis.ru/
HanmonansHas HHGOpMaMOHHO-aHATUTHYECKAST URL:
cucrema — Poccuiickuii nuaekc Haydnoro nutuposanust | https://elibrary.ru/project_risc.
(PUHILY) asp
®denepanbHOE rocy1apcTBEHHOE OI0KETHOE
yupexaenue «DenepanbHbIil HHCTUTYT URL: http://www1.fips.ru/

HpOMLIH.IJ'ICHHOfI COOCTBEHHOCTH




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

Poccuiickas ['ocynapctBennas Oubnuoreka. Karangoru
/catalogues/

DiekTpoHHbIe pecypchl onbmmorekn MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

9 MaTtepuajJbHO-TEXHHYECKOE o0ecrevyeHne TUCUUIINHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00CeCIIeUeHUE TUCITUTUTMHEI BKITIOYACT:

Y4eOHbIe ayIUTOPUH JJIs IPOBEACHUS 3aHATHH JICKIIMOHHOTO THIIA.

OcHaienue: MyabTUMEIUMHBIC CPEICTBA XPaHEHUs, TIepeadn U MPEACTaBICHUS
nHpopManuu.

Y4eOHbIe ayTUTOPUH JJIs IPOBEIACHHUS JTAOOPATOPHBIX 3aHATHH, TPYIITOBBIX U
WHWMBUIYAIBHBIX KOHCYJIBTAIIUI, TEKYIIEr0 KOHTPOJIS M POMEKYTOYHOMN aTTeCTaIlUH.
Ocnarenue: O00pyA0BaHKE SIS BBITIOJHEHUS JIAOOPATOPHBIX pa0d0OT, XUMHUYECKas TIOCY/Ia,
peakTuBbl, Harsqaeie MaTepHuaiibl: TAOJIUIIbI, CXEMBI, IJIAKATHI.

[TomereHust A1 CaMOCTOSTEIILHON padOThl 00YYAFOIIHUXCS ¥ POMEKYTOYHON
aTTeCTalluH.

Ocuamienne: Ilepconanbubie kKombioTepsl ¢ makerom MS Office, Beixomom B
WHTepHEeT ¥ ¢ TOCTYIIOM B 3JICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIILHYIO CPey
YHUBEPCHUTETA.

[TomernieHus 115t XpaHEHUs ¥ TPOPHIAKTHYIECKOTO 00CTy)KUBaHUSI Y4eOHOTO
0o0opynoBaHUs.

Ocnamenue: Cremnaxu, ceidbl 1715 XpaHeHHs] y4eOHOTO 000pYI0BaHHUS.
WHucTpyMeHTBI 17151 peMOHTA J1a00paTOpPHOTO 000pYI0BAHUS.



6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI PadoThI 00y4alIMXCH

CamocrosiTenbHast pabora oOydarolmuxcs TMOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MIPOMCXOJUT KaK BO BpeMs JIaDOpAaTOPHBIX 3aHATUH, TaK W HA IUIAHOBBIX KOHCYIbTAIMSX, U Ha
BHEAYIUTOPHYIO, MPOUCXOMAIIYI0 BO BpEeMsl MOJATOTOBKU CTYACHTAMHU OTYETOB IO JIaOOpaTOPHBIM
3aHSTHUSM U BBITIOJTHCHUS JOMAITHUX 3a/IaHUH.

AynutopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCS IpeaArnoyiaraeT  MPOXO0XKJICHUE
TECTUPOBAHUS 10 KaXJAOMY pa3einy JUCIHUILUIMHBL. TeCThl BKIIOYAIOT TEOPSTHUECKUE U MTPAKTUICCKHE
3a/laHusl, OTBEThl HAa KOTOpble TPeOYIOT TINyOOKOro NMOHMMAaHHWs H3YYEHHOIro MaTepuana. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K Ka)XXIAOMY BOIPOCY MpeljiaraeTcsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJUH WM HECKOJBKO MpaBWIBHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISICTCS MyTEM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJIbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MaKkcHuMaIbHOE
KOJIMYECTBO 0AJLIOB B Kax1oi TeMe Kypca — 10.

BapHaHTLI TeMaTHYeCKHUX TeCTOBBIX 3aJaHuM 19 TEKYHIEro KOHTPOJIA
XumMHu4yeckas TEPpMOAUHAMHUKA

B tectax no teme «XuMu4eCKasi TEPMOJAMHAMHUKA»: IEPBBIE LIECTh 3aIAHUN OLICHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0ai, a BOCBMOE, IEBITOE U IECITOE 3aJaHusa — B 2 Oayia.

Teer Ne 1

ITpu paccMOTpEHUU XUMHUYECKON PEeaKlUu cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbl
0) MPOAYKTHI XUMHUYECKOU PeaKkIuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U IPOAYKTHl PEaKLUU
IlepBsiii 3aK0H (TIEpBOE HAYaI0) TEPMOJIMHAMUKHA MAaTEMaTHUECKU 3alIUChIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
0) K=R/Nj r) AU= Q-W
B sk30Tepmuueckoii peakuuu:
a) SHTAJIBNNS pEaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TemoBoit A3 dekT peakin orprunarencH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbIaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CUCTEMBbI MOBBILIAETCS
CrangapTtHbie TerioBble 3)(PEeKThl MTPUHITO 0003HAYATH!

a) AUcr B) Q 1015°"
6) AHozgg F) AHct
Kakue U3 npuBeICHHBIX PEaKIUi SBISIOTCSA SHAOTEPMUICCKUMHE?
a) 1/2 N+ 3/2 Hp = NH3 AH = — 46 KJIx/Momb
0) H,+4/20,=H,0, AH = -242 K]Ix/Monb
B) 1/2 Np+ 1/2 0,=NO AH = 90 KJTx/moxmb
r) 1/2H;+ 1/2 1,=HI, AH =26 K]I»/Monb

Kakas w3 HanmucaHHBIX HIKE pEakIMil oTBewyaeT TeruioTe oOpa3oBaHMs okcuyaa aszota ( || ) B
CTaHJApPTHBIX YCIOBUAX?
a) 1/2 N2+ 0O0=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NHz;+ 520, =2NO+3H,0
[Tpu BoccTanoBnennu 16r okcuma menu( || ) Mo peakiuu :
CuO () *+ C (rpagur) = CU (¢ + CO (), mormotuaock 22 /K TENI0THI.
DHrtanenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735



8. Hua peakmum  NiO oy + C (paguny = Ni o + CO (. Ompenenure BO3MOKHOE HalpaBlICHUE
CaMOITPOU3BOJILHOTO TEUEHUS pEAaKLIUU IIPU CTAaHAAPTHBIX YCIOBUAX U IpH TeMiieparype 627°C.

BemtectBo AH®293  (KJI>k/MOJIB) S°9s  (x/Monp*K)
NiO -239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBeTe ykaxuTe 3HaueHus dHeprum [ mOOCa mMpu CTaHIAPTHBIX YCIOBUSX, NMIPH TEMIIEpAType
627°Cu TeMieparypy Hadyajia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTPOIUS IPU Pa3I0KEHUN KapOOHaTa KaJIbLUs?
a) YBEIIMYMBACTCS B) HE YMEHBIIIACTCS
0) yMEHbIIIAeTCS T') HE 3HAI0
10. JTannas peakius:
2KC|O3 (TB) —2KCl (TB)+302 (r) AH<O
MO3KET CaMOIIPOU3BOJIHO NMPOTEKATh
a) B MPSIMOM HaIpaBJIEeHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Tecrax mo remMe «XHMHYECKask KHHETHKAY: IIEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOC 3aIaHuUs
ouenusarorcda B 0,5 6aia; mecroe, ceAbMOE, BOCbMOE, IEBSITOE U JecsiToe — B 1 Oaiu1, a oAuHHAaAIaToe
—B 2,5 Oaina.

Teer Ne 1

1. Pazpen xumuu, U3y4arouIuil CKOPOCTH U MEXaHU3Mbl XMMHUYECKUX PEaKli, Ha3bIBACTCS
a) XUMHAYecKast TepMOIMHAMHKA

0) TEpPMOXUMHS

B) XMMHYECKasi KHHETHKA

2. CKOpOCTh XMMHUYECKOW peakluu — 370 ...

a) BpeMs, 32 KOTOPOE MOJHOCThIO PACXOYETCsl OJJTHO U3 UCXOJHBIX BEIIECTB

0) U3MEHEHUE KOJIMYECTBA BELIECTBA PEareHTOB (MM MPOAYKTOB) pEakIMM B €IUHUIY BPEMEHH B
enuHuIEe 00BeMa

B) KOJIMUECTBO BEILECTBA MPOJYKTOB PEAKIM K MOMEHTY OKOHYAHUS peaKLuU

3. B kakux enuHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakinuu?

a) MOIIb T ¢

0) Oe3pa3zmepHas BEIMYMHA

B) MOJIB”

4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XUMHUECKUX PEaKIIUi?

a) OT IPUPOJIBI PearupyroIMX BEeIECTB

0) OT TemnepaTypsl

B) OT 00beMa peakIIMOHHOTO cocya

5. CocTosiHue XUMHUYECKOTO paBHOBECHS 00pPaTHUMBIX MTPOLIECCOB KOJIMUECTBEHHO XapaKTEPU3yeTCs ...
a) paBHOBECHBIMU KOHIICHTPAIUSMH MPOIYKTOB PEaKIIUMU

0) SHEpruel aKTUBHU3AIUU

B) KOHCTaHTOH paBHOBECHS

6. Kak 3anmceiBaeTcst BRIpaKEHHE JJIST CKOPOCTH PEAKIHH

4 NO 0 +6 Hzo =4 NH3(1-) +5 Oz(r)

a) V = k[NO]*[H,0] 6) V = k[NH3][03] B) V = k[NOJ*[H,0]°



1)
2)
3)
4)

1)
2)
3)
4)

7. Kak 3anumiercs BeIpaXKeHHUE /1711 KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) K = [C][D]/ [A][B]*
6) Kp = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]
8. Kakoii oTpe3ok Ha TuarpaMme IMmoKasbIBaeT 3HaYeHUE TeIIOBOro  dddexra peaxium?
a)l E_%

A
0)2 2
B) 3

/)

A

Y

v

XO0J1 peaKInu

9. Ut0 MOXHO CKa3aTh O PEaKIUU, NU300pAKEHHOM HA TUarpaMMe K Boripocy 87
a) PK30TEPMHUECKAs PEaKIus
0) sHIOTEpMUYECKasT PeaKIUs
B) pEaKIis ONMUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHOBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEIIAeTCs BJICBO.
a) MPY MIOHUKCHUH TEMIIEPATYPhI
0) Ipu MOBBILICHUHN TEMIIEPATYPbl
B) TIPY TTOBBIIICHUY JIABJICHUS
11. Ina peakunu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PABHOBECHUS PaBHA
0,8. PaBHOBEeCHAsI KOHIICHTpAIUsI BOJOpoia paBHa 1,2 MOJIb/1. BEIYHCITUTE UCXOAHYIO KOHIICHTPAITHIO
BOJIOpOJIA.
a) 1,2
0) 3.5
B) 5,0

PacTBoOpsI

B Tecrax mo Teme «PacTBOphI»: TiepBOe 3ajaHue OICHWBAaeTcss B 1 0aiut; BTOpoe, TpEThe,
4eTBEepTOE, MATOE U IIeCToe 3a7anus - B 1,5 Oanna; ceapmoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 Gamna.

Tect Nel

1. dnsa ypaBaenus peakun Cu SO4 + KOH — ... cokpallieHHOE HOHHOE YPABHCHHE 3aIHIIETCS B BUJIC
2K" + S04 = K;S0,

Cu?" +SO,* + 2K" + 20H™ = Cu(OH),{ + K,S0,

CuSO, + 20H™ = Cu(OH),d + SO,*

Cu** + 20H™ = Cu(OH){

2. Macca (B r) xsopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO
N1 2)2 3)11 4) 13

4. Tns moxasneHus ruponnsa xjaopuaa xpoma (I11) cnenyer
J100aBUTh COJISTHYIO KUCIIOTY

N00aBUTH IIET0Yb

pa30aBUTh PacTBOP BOAOH

MTOBBICUTH TEMITEPATYPY



1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

4,

5. B pa3baBieHHOM pacTBOpe, MPUTOTOBJICHHBIM U3 TUApPOCYyidbdaTa KajlblUs U BOIBI, CyMMa
KO3 PHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JHCCOLMAIIMH PACTBOPEHHOT'O BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PacTBopEMOCTH OKcamata cepebpa paBHa 3,27-107 1/ 100r H,O. Ompexenute OpoH3BEICHHUE
pactBopumoctu AgyC,04
1)5107" 2)1,16:10°  3)10,7-10° 4) 2,31-10°
7. MaccoBast 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOLLICHUE
MAaccChl BEUIECTBA K Macce BObI
KOJINYECTBA BEIIECTBA K 00bEMY BOJIBI
Macchl BEUIECTBa K Macce pacTBopa
KOJINYECTBA BEIIECTBA K 00BEMY pacTBOpa
8. K cnalGpIM 371eKTponIuTaM OTHOCHUTCS ...
TUAPOKCH]T AMMOHUS
TUAPOKCH]T KaJIUS
XJIOPUJ KaTbIIHs
MapraHioBas KucjioTa
9. U3BecTHO, 4TO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT UMETh ILEJIOYHYIO HIIM KHCIYIO Cpeny.
[IpyuuHoOi 3TOTO ABIAETCA ...
ANEKTPOIIU3 CONeH
JUCTIPOIIOPIMOHUPOBAHUE COJIEH
TUIpaTHPOBAHUE COJEH
TUAPOJIU3 COJIEH
10.3nauenne PH umcToii Boas npu 25°C cocrasiser
1)1 2) 7 3)0 4) 10
MarnuTtoropckuii Texuuueckuil yuusepcutet um. I'.J11.Hocosa

JAncnepcHblie cMCTEMBI

B Tecrax mo Teme «JlucriepcHBIE CHCTEMBI»: IEPBOE, BTOPOE, TPEThE M YETBEPTOC 3aJaHHUS
olLieHHBaroTcA B 1 Oaiur; IsITOE M IIECTOE 3aJaHus - B 3 Oaja.

Tect Nel

VKaxuTe pasMephl YaCTHIL KOJUIOMTHBIX CHCTEM

1)  wmenbie 1 HM

2)  Gombire 100 HM

3) or1umao 100 am

Kakue HOHBI CIIOCOOHBI BBI3BATh KOATY/ISINIO KOJUIOM/IA, YACTUI[BI KOTOPOT'O HMEIOT MOJOKHUTEIbHBIH
3apsan?

1)  KaTHOHBI

2)  aHHUOHBI

3)  TOJISApHBIC MOJEKYII

JInst Kakoro 3JeKTPOJIMTa MOPOT KOAryJslud KOJUIOHAA C IMOJOXHTEIBHO 3apsKEHHON YacTHIIeH
JOJDKEH OBITh HAMMEHBIITNM?

1)  xyopua Kamus

2) cynbbart Kaaus

3) oprodocdar kanus

Muriesuia 30J11 KMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”

Kakou QJICKTPOJIUT UTPACT POJIb NOHHOT'O CTaGI/IHI/ISaTOpa?

1)  xmopun xene3sa (111)
2) Bona
3)  TUAPOKCH] Kaus



5. Tlpu B3ammonerictBun 20 mu 0,001H mutpara ceunna (1) ¢ 10 mu 0,02H cynedara xamus oGpasyercs
30116 cynbgata ceunna (11). K kakoMy 37eKTpoy JOKHBI TepeMeIaThCcsl YaCTHIIBI AUCTIEPCHON (hasbl
MIPH BIEKTPOIU3e?
1)  HaxomsTCcs B COCTOSHHU JUHAMUYECKOTO PAaBHOBECHS
2) K Karoay
3) Kk aHomy

6. B nBe k00wl HanKTO 1O 50 MIT 30J151 THIPOKCUAA Kele3a. J{iist Toro 4ToObl BRI3BATh KOATYJISIIIHIO 30715
nmoTpeboBanock 1006aBuTh: B epByo — 5,3 M 1 H pactBopa xmopuaa kanws; B ipyryro — 18,7 mu 0,001 H
pactBopa docdara HaTpus. BeraucauTe mopor KoaryJsiiui KaKI0ro JIEKTPOJINTA.

OKHCIAUTEITbHO-BOCCTAHOBUTEIbHBIE MpouecChl

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

Tecr Ne 1

1. OxucauTeNnb — 3TO aTOM, MOJIEKYJa WJIM UOH, KOTOPBIH ...
1) yBeNWYMBACT CBOIO CTENCHb OKHMCIICHHSI
2) TPUHHUMACT 3JICKTPOHBI
3) oTaaeT CBOM 3JCKTPOHBI
2. [Iporiecc BOCCTAaHOBJICHUS UMEET MECTO B CITy4ae, KOT/a ...
1) HelTpaibHBIC AaTOMBI IIPEBPAIIAIOTCS B MOJOKHUTEIbHO-3aPSIKEHHBIC HOHBI
2) TOJIOKUTEIbHBIN 3apsi]] HIOHA YMCHBIIIACTCS
3) oTpuIATENbHBIN 3apsiT HOHA YBETHYMBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopuroHupoBaHus NPUHALJIEHKHUT ...
1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBHUTEIISIM OTHOCSTCH ...
1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJUIBI
3)  2JEeMEHTbI, HAXOASAIINECs B CPEIHEH YacTH MEPHOIUUSCKON CHCTEMbI
5. CreneHu OKMCTICHUS KUCIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUIE BOAOPO/Ia COOTBETCTBEHHO PABHHI .. .
1) a)-2;6)-2
2) a)—2;0)+2
3) a)-20)-1
6. [lepmanranar kanus B OBP, mporekaromux B KUCJIOH cpefie, BOCCTAaHABJIUBAETCS JO ...
1)  karnona Mn?*
2)  wmanranar-mona MnO,”
3)  oxkcuma maprania (1) MnO
7. B peakiun, mpotekarotieit mo cxeme Cr,Sz + KNO3 2 K,CrO4 + K;SO4 + NO oKHCICHHIO TT0IBEPraroTCs
CIIEYIOIINE DJIEMEHTHI ...
1) asorucepa
2)  cepau XpoMm
3)  XpoM u a30T
8. Cymma k03¢ (HUIIMEHTOB B peakiiy, IpUBEACHHOM B Borpoce Ne 7 paBHa ...

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

DJIEKTPOXMMHUYECKHE CHCTEMBI



1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1).

2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

B Ttecrax mo Teme «DIEKTPOXMMHYECKHE CHCTEMBI»: IIEPBOE, BTOPOE M IMIATOC 3adaHUsS
olLleHUBAIOTCs B | 6ayut; TpeThe U yeTBepToe 3a1anus— B 1,5 Gama; mecroe u ceapmoe — B 2 Hasia.

Tect Nel
DNEeKTPOAHBIA MTOTEHITUA ONIPEACIISIOT 10 YPABHEHHUIO ...
Hepncra
MenneneeBa-Kinaneiipona
boabmmana
AppeHunyca

Paccuuraiite DJIC ransBanndeckoro snemenTa Mg|MgSO,||CuSO4|Cu npu cranaapTHBIX YCIOBUAX
—-2,03

-2,71

2,71

0,81

Kakue npoaykTsl 00pa3yroTcst Ha KaToAe MPU AJIEKTPOJIM3E pacTBOpa HUTpaTa cepedpa’?

BOJIOPOJT

cepebpo

a30THAas KUCIIOTa

KHCIIOPOJ

VkaxuTe cymMmmy KO3QPHUIIMECHTOB B ypaBHEHHUH 3JIEKTPOIN3a pacTBopa Hutpara meau (11)

12

11

10

8

Kakas u3 npuBeIeHHBIX OKHUCITHTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MIPOTEKAET CAaMOIIPOU3BOJIEHO B
MPSIMOM HaIPaBJICHUH?

FeSO,4 + Cu —...

CuSO4 + Fe —...

CuSO4 + Na —...

HCl + Cu —...

Brrauciure Maccy IHMHKA, MOTYYEHHOTO NPU AJIEKTPOJH3e Cynb(dara MUHKA, KOTOPHIH MPOBOIMIN B
teyeHue 20 cex mpu cuie Toka 1A

2,1-107"

0,05

0,013

6,7-10°°

[TpuBeauTE CXEMBI JIEKTPOIHBIX MTPOIECCOB U MOJIEKYIISIPHOE YPAaBHEHUE PEAKIINH, IIPOTEKAIOIICH TIPH
AIIEKTPOXMUMUYIECKOM KOPPO3HH rajibBaHomapbl Zn|Mg B cepHOKHUCITON cpefie. B oTBeTe ykaxuTte cymmy

K03 (HULIHEHTOB B MOJIEKYJISIPHOM ypaBHEHUHU.
6

3)
4
8

Breaynuropnas camocrosiTenbHas paboTa 00ydaroImMXCs OCYIIECTBISCTCS B BHJIC WU3YYCHUS

JTUTEPaTyphl IO COOTBETCTBYIOIIEMY paslielny ¢ MpopaboTKoi marepuaina; oGopMIEeHUS OTYETOB IO
nabopaTOpHBIM PaboTaM M BBITIOJIHEHHS JOMAIITHUX 3aJJaHUH.

BapuaHThl TEMAaTHYECKHX JOMAIIHUX 3aJaHUH 1JIs1 BHEAYIMTOPHOI CaAMOCTOATEIbHON padoThI

CTYACHTOB IO TeMaM

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




B nomamHeMm 3amaHuu 1mo TemMe «XuMHYECKas TEPMOJUHAMUKAY: MIepBasi 3aJada OLCHUBACTCS B
2,5 Ganna; BTopas — B 1,5 6amna; Tpetsst — B 1 Oam.

3agayua Nel

Jisa peakunn CHy p + CO2 () = 2 CO (y + 2 Hy () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOMPOU3BOJIBHOTO TEUCHUSI PEAKIIMHU MPU CTAaHJAPTHBIX YCIOBUSX U nipu  Temmeparype T = 927 OC,
€CJIM TEIUIOBOM 3P (HEKT peakiuu 10 3aJaHHOU TeMIEpaTypbl HE U3MEHHUTCS. Y KOKUTE: a) BhIICIICTCS
WM TIOTJIOUIAETCS SHEPrusi B XOJ€ pPEaKuuu; O0) NPUUYMHY HAWJIEHHOTO0 HW3MEHEHUs SHTPOIUHU.
PaccunraiiTe TemnepaTypy Hadajia peaKiuu.

3amaga No2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyO(y = Ca(OH);z () + C2H; (), HONB3yscCh
CTaHJAPTHBIMHU TEIJIOTaMH OOpa30BaHUs pearupyroniux BemecTB. CKOIbKO TEIUIOTHI BBIISTUTCS WIH
MOTJIOTHTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOU APPEKT peaKIiu:
Hoy + COz¢)=CO ( + H2 Ofy. TepMoXumMuuecKkue ypaBHEHUS:

a) H, o T 150, = H,O (™) AH =-241,9 x]Ix;

6) 2CO o T 0O, = 2 COy ) AH =-566,2 xk]Ix.

Jlomamuee 3axangue Ne 2
o TeMe « XUMHUYECKA KUHETHKA)

B nomamnem 3aganuu mo teMe «XMMHYECKas KMHETHKa»: mepBas 3ajada oleHuBaercs B 1,5
Oaya; Bropas — B 0,5 6ajuta; TpeThs, yeTBepTas U nsaTas — B 1 Ga.

3amayga Nel
Peaknusa nporekaer no ypasHenuto: O; ) +2 CO (y = 2 CO; (. HavaneHele xoHIEHTpanyu

pearupyromux BeuiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckonbko pa3 U3MEHUTCS
CKOpOCTh MpsAMON peakuuu, korjaa mnpopearupyet 30% CO? Bo CKoNbKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM U 00paTHOM peakiuu, €CIu YBEJIUUUTh JaBlIeHUE B CCTEME B JBa paza?

3amaya Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEIECTBA BCTYNAET B peakuHio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO ke KOJIWYECTBO BEIIECTBA BCTYITUT B PEAKIIUIO TIPU TEMIIEpaType
200 °C, eciu TEMIEPaTypHbIH KOOPPUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo ckoibKo pa3 U3MEHUTCS
MIPU ATOM CKOPOCTH PEaKIuu?

3amaua Ne3

Haiinute HayanbHbBIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHUS PEAKIINH:
Fe (n + H2O ) = FeO () + Hy (1), ecniu paBHOBECHBIE KOHIIEHTPALMU PEATUPYIOIIUX BELIECTB PABHBIL:
[H20]=0,3momp/1, [H2] = 0,4 Moas/m1.

3amaua Ned

Hus peaknmonnoi cucremsl: CO y + HoO ) = COz (7 + H, () HavanbHbIe KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBECHUs paBHa 1,45.

3amaya NeS

Bripasute uepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIMIMX PEAKIIUN:

Nz(l—) +3 Hz(l—) =2 NH3(1-)’ AH = -92,2 KI[)K,
COz(r) +C (1) = 2 CO(F), AH =+160,5 xJIx;
CO(r) + HQO(]-) =COs (r) + Hz(l—), AH = -41,1 KI[)K

VkaxuTe HapaBJICHUE CMEIICHUSI XUMUUECKOTO PAaBHOBECHS ATUX PEAKIIUN: a) MPU MOHKEHUN
TEMIIEPATyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIIICHWU MNaBIEHUS, €CIM TeMIeparypa
MMOCTOSTHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopb»




B nomammnem 3aganum no teme «PacTBopel»: IepBas, BTOpas, TPETbs M IATas 3ahadu
orieHuBaeTcs B 1 6amn; yerBepras u mectas — B 0,5 Oaa.

3agaya Nel

B xakom o0beme BojibI ciieayeT pactBopuTh 135r SNCly miist monydyenus 3M pactBopa xjopuaa
onosa (I1) ¢ mmotHocThIO P = 1,405 T/MN?

Paccuuraiite: a) maccoByl0 JOJIO BELIECTBA B pacTBope; O0) MOJISPHYIO KOHLEHTPAIUIO
SKBHUBAJICHTA; B) MOJISUIIBHOCTD; I) THUTP; /1) MOJIBHYIO JIOJIIO BEIIECTBA B PacTBOPE.

3agaya Ne2

3aKOHUYUTE MOJCKYJSpHbIC W HANUIIATE COKpAICHHBbIE WOHHBIC YPaBHCHHSI peaKluid
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO,4 —

Sb(OH); + NaOH —

3amaga Ne3

CocTaBbTe 1O JABa MOJIEKYJISPHBIX YPABHEHUS PEAKUUi K CIEIYIOIIUM HOHHBIM:

Ba* + CrOs/ — BaCrOy;

NH,;" + OH — NH4OH;

ZnS + 2H" —Zn*" +H,S

3asaga Ne4d
Beruucnure pH 0,05M pacTBopa cepHOM KMCIOTHI.

3agauda Ne5

Kakue u3 caenyromux coneii moasepratorcst ruaponnsy: NapSiOs. Cu(NOs),. KBr? CocraBbre
HMOHHBIE U MOJIEKYJISIPHbIE YPAaBHEHHUS THIpOJIM3a COOTBETCTBYMOIUX coyed. Kakoe 3nauenue pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJIEH?

3agaua Ne6

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

Jlomamuee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE ITPOLECCHD)

B nomamnem 3ananuu no remMe «OKHCIUTENbHO-BOCCTAHOBUTENBHBIE MTPOLIECCHI»: MepBasi 3aa4a
orieHuBaercs B 1,5 Gama; BTopas — B 2,5 6ainma; TpeThs — B 1 6ai.

3ajgaga Nel

[TonGeputre KOAPGUIUEHTH B ypaBHEHUSX OKUCIUTENHbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.
VKaxuTe TUN KaXXI0N peakivu.

PaccunraiiTe SIE€KTPOABMKYILYIHO CUIYy UM OIPEAEIUTE HAIpPaBIECHUE CaMOIPOU3BOJIBHOTO
NpOTEKaHUsd  TEpPBOM  peakluMud NOpH  CTAHJAPTHBIX  YCIOBUSIX,  HMCIOJB3ys  3HAYCHHUS
OKHCJIUTEILHO-BOCCTAHOBUTEIHLHLIX TOTCHIINAJIOB:

HJ + H3PO4 — Jz + H3P03 + HQO

HNO, — HNO; + NO + H,0O

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

NH;ReO, +H, — Re + NH; + H,0

KBrO —- 0O, + KBr

3amaya No2

CocTaBbTe YypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI:

KMnO; + NaNO, + H,0—



ocoaMrdwhE

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S;,03+ NaOH —

Bi,O; + C —

Mg + HNOs (pas) —

3amaga Ne3

Hanbl nBe okuciutenbHo-BocctaHoBUTeNbHBIe mapbl: KNO,;, KNOjz;; u Pb(NOgs);, PbO..
[Tonb3ysick TaOyMIeld CTAaHAAPTHBIX OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX TMOTEHIIUAIOB, COCTABBTE
ypaBHEHHE BO3MOXHOM peakumu B  ykazanHoi cpene (HNOs3). Paccuuraiite 3HaucHHe
AJIEKTPOIBIIKYILEH CHIIBI PEaKIIHH.

Jdomaminee 3aganue Ne 5
Imo TeMe «3JIEKTpOXI/IMI/I'-IeCKPle CUCTEMbD»

B nomarinem 3agaHuu 10 TeMe «DIEKTPOXUMHUCCKUE CHCTEMBI»: IIEpBast 3a/1a4a OLIEHUBACTCS B
1 Gam; BTOpas — B 1,5 6amna; Tpeths — B 2,5 6amia.

3amaya Nel
CocTaBbTe DJIGKTPOHHO-MOHHBIE YypaBHEHHUS JJIEKTPOAHBIX TIPOIECCOB M  MOJEKYISIpHOE

ypaBHEHHE TOKOOOpa3yloeld peakiyy, MpOTEKaomeld mpu padoTe TralbBaHUYECKOTO JIIEMEHTa
Co/Co(NO3), // AI(NO3)s/Al. Paccumraiite DJIC (E) raibBaHMYECKOTO 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHIMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYEHUIO, PACCUMTANTE KOHIEHTPAIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, mpu Kotopoit D/1C ranbBaHN4eCcKOTo IeMEHTa YMEHBIINUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenure cxeMbl SJICKTPOAHBIX MPOIECCOB U  MOJEKYISpPHBIE YPaBHEHHS PEaKIIMid,
NPOTEKAIOIINX TIPU JIEKTPOXUMHYECKOH Koppo3uu rainbBanonapbl Co/Ni: a) B kucioit cpeze; 0) Bo
BIIQ)KHOM BO3/yXe€.

Onpenenure yObUIh MAacchl aHofa MPU KOPPO3UH B KUCTOM cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaga Ne3

CocTaBpTe AIEKTPOHHO-MOHHBIE YPAaBHEHHS OJIIEKTPOJHBIX MPOIECCOB (aHOJI HMHEPTHBINA) H
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, IIPOUCXOMISIIECH MTPH JIEKTPOIIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Brrancnute ¢akTuyeckoe KOJIWYECTBO METajlla, MOJYYEHHOTO Ha KaToie NpU DIEKTPOJIN3e
Co(NO3),, ecitit 3JIeKTPONIH3 MTPOBOAMIK B TeueHuH | 4. Bbixoa Merasia mo Toky coctaBui 85%.

YkakuTe BO3MOKHBIE TPUUMHBI YMEHBIIICHUS BHIXOa METalIa IO CPABHEHHIO C PACUETHBIM.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM
KOHTpOJII)HbIe BOIIPOCKHI IO TEME «XHMHUYecKas TEPMOIUHAMUKA»

OCHOBBI XUMHYECKOI TEPMOJUHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepmoauHaMuyeckue napameTpsl U PyHKIIUN COCTOSTHUSI CUCTEMBI.

Buytpennss sneprus. Pabota. Terora.

IlepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJ).

DOHTanbIus Kak (YHKIUS COCTOSIHHUSI CUCTEMBL. DHTAJIbIUS 00pa30BaHMsI BEILIECTBA.
TernoBoit apdexT xumudyeckoil peakuuu. PakTopsl, BAUAIOMINE HA TEIUIOBOH A(PPEKT XMMUYECKOMH
peaxkuuu.

Tepmoxnumus. 3akoH I'ecca.

CrencrBus u3 3akoHa [ ecca.

OHTponus Kak (QyHKIUS COCTOSIHUS CUCTEMBI.

BTtopoii 3aKk0H TepMOITMHAMHUKH.

Tpernii 3aK0OH TEPMOJAUHAMUKHU.
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Oueprus [ m60ca.
Hamnpasinenue caMOnIpoU3BOIBHOIO MPOTEKAHNS XUMHUECKUX PEAKLIUMA.

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

Xumuueckas kKuHeTuka. CKOpocTh XMMUUYECKOM peakliiy U METObI €€ PErYIUPOBaHUSL.
Brnusinue KoHIIEHTpaIK Ha CKOPOCTh XUMUYECKON peakuy (3aKOH JEHCTBYIOIIUX Macce).
Bnustaue Temrneparypsl Ha CKOPOCTh XUMHU4Yeckoi peakiun. [Ipasuno Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

DHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoqHOro KoMIUIeKca. DHEpreTnyecKas AuarpaMma.

Kpupas Maxkcsenna — bonbiimana. DHepreTuueckuii 6apsep.

Karanurnueckue cucTeMsl.

Biusiaue karanuzaropa Ha CKOPOCTh XMMHYECKOM peaKIuu.

I'OMOreHHBIN U reTepOreHHbIN KaTaluus.

KonebarenbHble peakuuu.

Xumuuaeckoe paBHoBecre. OOpaTuMblie 1 HEOOpATUMBIEC PEAKLIUH.

KoHcTanTa XuMHUY€eCKOro paBHOBECHS.

Cwmenienne xumuueckoro paHosecus. [Ipunuun Jle—Illarense.

BnusiHue KOHIIEHTpalyy, 1aBJIE€HUs U TEMIIEPATyPHI.

@da30BbIE PABHOBECHUSI.

@da3oBbI€ AUArpaMMBbl JJi1 OJHOKOMIIOHEHTHBIX CUCTEM.

KontpouabHbie Bonpockl o Teme «PacTBopbn»

[Tonstue pactBopa. PactBopumocTs BemecTBa. PacTBopuMocTh rasa.

PactBopbl. CriocoObl  BbIp@KEHHS KOHIIEHTpAlMM pacTBOPOB (MaccoBas Jl0JId, MOJSIpHAas
KOHIIEHTpALlKs1, MOJISIPHAs KOHLEHTPALKs SKBUBAJIEHTA, MOJIbHAS JIOJIS, TUTP).

Konnurarusnasle cBoicTBa pacTBOpOB. M ieanbHbIil pacTBOp.

3axonbl Payns: | (Tonomerpuueckuit) u |l (30ynnockonnueckuii 1 KpUOCKOITUYECKUIN).

Ocmoc. Ocmotuueckoe nasienne. Cxema 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOAECUCTBHS BELLIECTB.

HNonnast Teopust KUCIOT U OcHOBaHMM AppeHuyca. OCHOBHbIE MOHSTHS U IOJIOKEHUS TEOpUHU
Appennyca.

Jlucconumanus KucioT, OCHOBaHUM U CoJiel C TOUKH 3pEHUs HOHHOM Teopuu AppeHnyca (IpUMephl).
Crenenp auccounanuu. CuiabHbIE U cllaOble SIEKTPOIHUTHI.

Jucconmanus cnadbix 37aeKTpoiauToB. KoHcTaHTa Aucconuanyi.

3akoH pa3basnenus OcTBaibaa.

Peakiun woHHOTO OOMEHa MEXAy SJEKTpOJMTaMH (HAa TMpUMEpe peakiuil oOpa3oBaHUs ClabOro
3JIEKTPOJINTA, OCAJIKa U ra3a).

[IpousBeneHre pacCTBOPUMOCTH.

Honnoe npounsseneHue Boabl. BogopoaHblid U THIPOKCHIIBHBINA TOKA3aTENH.

I'maponus coneit. Tunel ruponusa comnen.

KonnuecTBeHHBIE XapaKTEPUCTHKY MPOLiEcca THIPOIIN3a.

@daxTopHl, BAUSIOLINE Ha TPOLECC TUAPOIIN3A.

KonTposabHbie Bonpockl 10 TeMe «/lucnepcHbie cucreMbDy

I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.

HucnepcHocts. Kitaccudukanmum AucnepcHbIX CUCTEM.
Komnnounnnsie pactBopsl. JInodunbHbie U 110GOOHBIE KOUIOUIBI.
CriocoObI osTyyeHHsI KOJJIOUHBIX PACTBOPOB.

CrtpoeHue KOUIOUIHBIX YaCTHII.

IIpaBuno dasuca — Ileckosa.



ONoGa~wWNE

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

Y CToMYMBOCTh KOJUTOMAHBIX cucTeM. CTaOUIN3aTopHl.
Koarynsmus nuodunbHbIX 1 THO()OOHBIX KOJUIOHIOB.
CenumeHTanys KOJUIOUIOB.

Koarymnsiius KoJuIouHbIX pacTBOPOB 3JIEKTPOIUTAMH.
[TpaBumno lyneue — N'apau. Koarynupytromas crmocoOHOCTb.
OnTHyeckue cBOMCTBAa KOJUIOUIHBIX PACTBOPOB.
DeKTpUUeCKHe CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OCHOBHbIE MIOHATHS TEOPHH OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIX PEaKIHi.
OKMCIINTEIFHO-BOCCTAaHOBUTEIbHEIE CBOMCTBA BCIICCTB.

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIH.

Tunbl OKUCIUTENEHO-BOCCTAHOBUTENIBHBIX PEAKIIUH (IIPUMEPHI).
OKuCINTENbHO-BOCCTAHOBUTEIIbHBINA IOTEHIIMAI.

VYpasuenue HepHcra.

CocraBiieHHE OKUCIINTENBHO-BOCCTAHOBUTEIIBHBIX PEAKIUI.
HaHpaBHeHHC OKHCJIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKm/Iﬁ.

KOHTpOJIbeIe BOIIPOCHI IO TEME «3.]'ICKTPOXI/IMI/I'leCK]/Ie CHUCTEMbD»

DnexkTpoxuMuyecKre cucteMbl. Kimaccupukarus 3JeKTpOXUMHYECKUX MTPOIECCOB.
ONEKTPOXUMHUYECKHE ITPOLIECCHI, IPOTEKAIOLINE HAa IPAHULIE pa3/iena «METAILII — PaCTBOPY.
lNanpBarmdeckwmii amement Jdanuamsa — Skoown.

DNEKTPOABUKYIIAsl CHJIa FaIbBAaHMYECKOIO DJIEMEHTA.

N3mepenne 31eKTPOAHBIX NOTEHIUAIOB. Pl CTaHIApPTHBIX JJEKTPOAHBIX ITOTEHIMAJIOB
METAJIJIOB B COOTBETCTBUHU C UX ITOJIOKEHUEM B PsIly HANIPSHKCHUM.

VYpaBuenue HepHcra.

DNEeKTPOIN3 pacIIaBoB U pacTBOPOB. KaTomHbIE U aHOAHBIE MPOLIECCHI.

OOwenunennslit 3akon @apanes. Berxos mo Toxy.

Koppo3sus metamnos. Knaccudukanus Koppo3nOHHBIX MPOLIECCOB.

Xumuyeckasi Koppo3usl.

. CsoiicTBa

BHCKTpOXI/IMI/I‘-IeCKaH KOoppo3us. AHO,[[HOC OKHCJICHHMEC MCETallla MW KaToAHOC BOCCTAHOBJICHHC

OKHUCITUTEIIS.
[Tpumepsl KOPpO3UM B KUCTION cpelie U aTMOC(HEpPHON KOPPO3UH.
CKopocTh KOPPO3HH.

3ammra METaJIOB OT KOPPO3HH.

3aluTHBIC TTOKPHITHSL.

DAEKTPOXUMHUECKHUE CIIOCOOBI 3aIUTHI OT KOPPO3UU METAILIOB.
XnMuyeckre UCTOYHUKH ToKa. ['aTpBaHMYeCKIH DJIEMEHT.
XUMHUYECKNE UCTOYHUKHU TOKA. AKKYMYJISITOPBI.

XUMHYECKHE HCTOYHUKHU TOKA. TOIUIMBHBIE DJIEMEHTHI.



INPUJIOKEHUE 2

7. OneHoOYHBIE CPeCTBA 151 IPOBeACHUs MPOMEKYTOUHOI aTTecTalun
HpOMC)KYTOLIHaH arrecragus nuMeeT OEJIbIO OIpCACIINTD CTCIICHb JOCTHIKXCHHUA
3aIllJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘ICHI/Iﬂ 110 JUCHUIIJIMHE 3a OHpCI[GJIeHHbII;'I nepuon O6y‘-I€HI/IH.

a) Ilnanupyembie pe3yJbTaTbl O00Yy4YEeHHUS] M OLIEHOYHBIE CPeACTBA /ISl NPOBedeHUs
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

OIIK-3: Cnoco0eH MNpUMEHSTh COOTBETCTBYIOIIMH (DU3MKO-MaTeMaTHUECKUI ammapaT, METOAbl aHajlu3a M MOJICIMPOBAHUS, TEOPETUUYECKOTO U
9KCHEPUMEHTAIBHOIO UCCIIEJOBAHUS NIPU PEIIEHUH TPO(eCCUOHAIBHBIX 3a1a4

OIIK-3.1

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

MOJCIIMPOBAHUU U MMPOCKTUPOBAHUU
OHCProCUCTEM

Hepeqenb meopemu4ecKux 60npocoeé

1. OCHOBHBIE METO/IbI XUMHUECKOI'0 aHAJIN3A.
2. OcHoBHBIE IPUOOPHI U 000PYIOBAHUE JUIsI XUMHUYECKOI'O aHAJIN3a BELLECTB.
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)
BBIJICJISICTCSl WIIM TIOTJIONIAETCS SHEPrus B XOJE peakuuu; 0) MPUYMHY HAWJCHHOTO W3MEHEHHS
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. CKOIbKO MUUTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C TJIOTHOCTHIO 1,84 r/mi
notpelyercst uis npurorosyenus 2 i1 0,25M pactsopa?

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

5. 3o1b rumpokcuaa Maruus noiydeH myrem cmemmuBanus 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 CHIIy U ONPEIEINTE HAlpaBICHHE CaMOIIPOU3BOJIBHOTO
MPOTEKAHUS peakuuu npu CTaH/IapTHBIX YCIIOBUSIX, UCIIOJB3YS 3HauEHUs
OKHUCIIUTENHLHO-BOCCTAHOBUTENBHBIX IToTeHIIManos Hl + HiPO, — J, + H3PO3; + H,O0.

7. llpuBeaute cxeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISpPHbIE YpaBHEHHUS peakiui,
NPOTEKAIOIINX TPH JIEKTPOXUMHUUECKON Koppo3un ranbBaHonapsl  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 YPaBHEHHSI AJIEKTPOJAHBIX MPOLECCOB (aHO MHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHUE PEAKIINHU, TPOUCXOIAIIEH MPpH dieKTposnse pactBopa CoSOy4 Brrunciure
(bakTHYeCcKOe KOJMYECTBO MeTaylla, MoiydeHHOro Ha kartozae mpu aiektpoiuse Co(NOs),, eciu
AJIEKTPOJIM3 TPOBOJAUIM B TedeHuH | 4. Bbeixon meramna mo TOKy coctaBuil 85%. Ykaxure
BO3MOJKHBIE IPUYMHBI YMEHBIICHHS BBIX0/1a METAJLIA [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.
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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 11 pactBOpa rusipokcuaa kanbims cojaepxurcs 478,8 r Ca(OH),. [lmotHOCTH 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
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ[C ralbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
MOHOB MeTaiuIoB paBHbl: [Mn?*]=0,01 mous/i, [Au**]=0,1 Moub/1.

7. 3aKOHYUTH YpaBHEHHs peaKlUii, HAMKCaB UX B MOJIEKYJIIPHOW U MOHHOU opMax:

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

9. HamucaTth 5JEKTpPOHHBIE YpaBHEHHUS OJJIEKTPOJIHBIX MPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromel peaknuu, BeIMUCIUTh DJ[C TrallbBAHMYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUU
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, HAUCAB UX B MOJIEKYJISIPHOM U HOHHOM BH/IE:

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

13. Onpenenute TEPMOAMHAMHYECKYIO BO3MOXKHOCTB NpoTekanus peakunuu CaOy + 2 Cyq) =
= CaC; (¢ + CO(r), AH; = 460 x>k ipu cTaHAapTHBIX YCIOBHAX. Paccunraiite TemnepaTypy Hadana
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
peakuun, ecan S(Cl2)=223 Jx/mons-K; S(H20)=189 [Ix/mons-K; S(HCl)= 187]x/monb-K;
S(02)=205 Tx/monbK.

16. Hamucatp ypaBHEHHsI peakiiiii THAPOIH3a B MosieKysipHoM u noHHOM Buje: CrCls, NaNOs,
K,CO:s.

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 M Boasl pactBopuin 160 1 xmopunaa sxenesa (I1I). [ImoTHOCTh MOTydeHHOTO 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 yCI0BHAX. Paccuuraiite Temmepatypy
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/m, cepsl 1,5 Mounb/n. OnpenenuTe Bo CKOJIBKO pa3 M3MEHUTCSI 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 crangapTHBIX ycinoBusix. Paccunraiite 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
passsbI 1,8 Monb/n SO; 1 2,4 Moiab/1 Oz. Bo cKoJIBKO pa3 U3MEHUTCS] CKOPOCTh PEaKIMM K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?




0) Ilopsaiok MpoBeAeHUsI MPOMEKYTOUHON ATTECTAIUM, OKA3ATe/IM U KPUTEPUU OLleHUBAHUSA:

[IpomexyTouHas arrecTanusi MO JUCHUIUIMHE «XUMHS» BKIIOYAET TEOPETUYECKHE BOIPOCHI,
MO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHS OOY4YalONIMMHUCS 3HAHUH, W TPAKTUYECKUE 3aJaHUs,
BBISBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHU U BIaICHUH, MPOBOJIUTCS B opMe 3aUeTa.

3ayer Mo JaHHOW TUCHMIUIMHE MPOBOAUTCS B YCTHOU (popme 1o Omieram, KakIblid U3 KOTOPBIX
BKJIIOUYAET 2 TEOPETHUECKHUX BOMPOCA U OJIHO MPAKTUUYECKOE 3a/JaHUE.

Ilokazamenu u Kpumepuu oyeHuganus 3auema:

«3a4TEeHO» - OO0ydJaroluiics JIEeMOHCTPUPYET IOPOTOBBIA YpOBEHb C(HOPMUPOBAHHOCTH
KOMITIETEHIIHI: B X0J€ KOHTPOJbHBIX MEPONPUATUI AOMYCKAIOTCS OIIMOKHU, IPOSBISETCS OTCYTCTBUE
OTJIETIbHBIX 3HAHUM, YMEHUH, HABBIKOB, 00YYAIOIIUNACSA UCTIBITHIBACT 3HAUNUTEIbHBIC 3aTPYAHCHUS MPU
OTIEPUPOBAHUY 3HAHUSIMU M YMEHUSIMH MPU UX [IEPEHOCE Ha HOBBIE CUTYaLIUU;

«HEe 3aYTeHO» - 00yJalomMiics He MOXKET MOKa3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BEACHUS U
00BsiICHEHUSI HTHPOPMAIIMH, HE MOXKET IM0Ka3aTh UHTEJUICKTyallbHbIE HABBIKU PEILIEHUs IPOCTHIX 3aa4.



