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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
NeSITEIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

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

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

"Xumus" B 00beMe IporpaMMbl cpeiHENd 00111e00pa30BaTEIbHOM IKOJIbI

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

be3zonacHOCTb XKU3HEACATEILHOCTH

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00y4eHus:

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

KO[[ HHAUKATOopa I/IHIII/IKaTOP JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 CnocobeH pemiats 3aa4u mpohecCuOHaNbHOM NeSTEIbHOCTH Ha OCHOBE
WCIOJIb30BaHUS TEOPETUUECKHUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX M TEXHHUUECKUX HAYK,
a TaKke MaTEeMaTHYeCKOro anmnapara

OIIK-1.1 Omnpenensier XxapaKTepUCTUKH (PU3UYECKOT0 M XMMUYECKOT'0 Tpoliecca
(sIBNIEHMST), XapaKTEPHOTO JUIsl 00BEKTOB PO ECCHOHATBHON
JESATEIIBHOCTH, HA OCHOBE TEOPETUUECKUX U IKCIIEPUMEHTAIbHBIX

HCCIICIOBaHU M

OIIK-1.2 Hcnonb3yeT TeopeTUuYecKre OCHOBBI TEXHUYECKUX HAYK AJIs
MIPUMEHEHNS NHHOBAIIMOHHBIX TEXHOJIOTHI HAa pealbHbIX CTPOUTEIBHBIX
00BEKTOB

OIlK-1.3 Pemaer nnkeHepHbIE 3a7a4M C TOMOIIBI0 MATEMATHYECKOTO arnapara

BEKTOPHOH aJIreOphl, aHAIUTUYECKOW F€OMETPUH U MATEMATUYECKOTO
aHaJIM3a




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

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

HHUCJIIC:

— KOHTaKTHas pabora — 55 akan. yacos:

— aynutopHas — 54 akaj. 4acos;

— BHeayquTopHas — | akaj. 4acos;

— caMocTosITelbHAsA paboTa — 53 akaJl. 4acoB;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

@dopma arTecTaluy - 3a4eT

AynuropHas X
KOHTaKTHas paboTa g QE) DopMa TeKyIero
Pasznen/ tema § (B aan. uacax) é E‘ Buz . KOHTPOIA Kon
[— : g © | camocTosTeNEHO | yomeBaeMOCTHH | ooy
3 g g paboThI MIPOMEKYTOUHOH
Texk. mal. | mpakr. e aTTeCTalnuu
3aH. 3aH. | O &
1.
CaMOCTOSITENEHOE
u3ydeHue
1.1 Xuvmaeckas yqe6H0171V1/1 3amura 3 OIIK-1.1,
TepMOIHAMAKS 2 10 12 Hay4YHOU KOHTPOJIbHOU OIIK-1.2,
TUTEPaTypPHI; paboTsI OIlK-1.3
- perieHne
KOHTPOJIBHOM
paboThI
CaMOCTOSITENEHOE
n3ydeHue
yueOHOM U 3ammra OIIK-1.1,
1.2 Xumuueckast KHHETHKA 2 8 10 HAy4YHOH KOHTPOJIBHOM OIlK-1.2,
JIUTEpaTyphl; pabdoTsl OIlK-1.3
- pelieHue
KOHTPOJIbHOM
1 paboThI
- oopmieHHE
oT4eTa o
71a00paTOPHBIM
pabotawm;
- 3amura
CaMOCTOSITENILHOE nabopaTtopHoOi OIIK-1.1,
1.3 PactBOpHI 6 6 2 H3y4YeHHE paboTsbl. 3ammura OIIK-1.2,
y4eOHOi 1 KOHTPOJILHOH OIIK-1.3
Hay4HOH paboTHL.
JIUTEPATYPBHI;
- perieHue
KOHTPOJIbHOM
paboTHL.
- 3amura OIIK-1.1,
1.4 TucniepcHble CUCTEMBI 4 10 | camocTosTeNnBEHOE KOHTPOJIbHOU OIIK-1.2,
H3y4YCHHE paboThI. OIIK-1.3




JIUTEpaTypBhl;

KOHTPOJIBHOH

yueOHOM U
Hay4YHOU

- pelreHue

paboTHI.

1.5 OkucnurenpHO-
BOCCTAHOBUTEILHEIE
MPOLIECCHI

4,9

CaMOCTOATCIIBHOC

n3ydeHue
yueOHO U
Hay4YHOU
JIUTEPATYPBHI;
- perieHne
KOHTPOJBHOMH
paboThI

3amuTa
KOHTPOJILHOU
paboThL.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.6 DnexTpoxuMuIecKue
CHCTEMBI

10,2

- opopmneHue

1abopaTopHBIM

CaMOCTOATECIIBHOC

OTYCTa 110

pabotam;

u3ydeHue
y4eOHOi u
HayqIHOU
JUTEPaTypBHI;
- peuieHue
KOHTPOJIBHOM
paboThI

3amuTa
1a00paTOpHOI
pabotsl. 3amura
KOHTPOJIbHOU
padoThI

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Wroro no pazneny

18

36

53

3a4eT

Wroro 3a cemectp

18

36

49,1

3a4€T

18

36

53

Hroro no JUCIHUIIIINHE




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

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

Jlexuu mpoXoAAT Kak B HH(POpMaIMoHHOU (opMe, T1Ie HIMEET MECTO
MOCJIeIOBATEIbHOE U3JIOKEHHE MaTepHalia B JUCIUILTMHAPHON JIOTHKE, OCYILECTBIIIEMOE
MIPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBaMU, TaK U B (popMme JieKuuit-6ece1bl WiIn Juanora
C ayAUTOPUEM, JIEKIUIN C MPUMEHEHUEM DJIIEMEHTOB «MO3TOBOM aTakwuy, JEKIUMI -
KOHCYJIbTAIIHH, TJIe TEOPETHUECKUI MaTepual 3apaHee BbIJAeTCsl CTYACHTaM IS
CaMOCTOSITENILHOTO U3yUEHHUsI, ISl TIOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JECKITHs
MPOXOHUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

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

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

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xoe J1a00paTOpHbIX paboT, B X0/ KOTOPBIX
yueOHast paboTa IPOBOAUTCS C pealbHBIMM XMMUYECKMMH BeriecTBamMu. Ha mabopaTopHbIx
pa0oTax BBIIOJIHIIOTCS I'PYIIOBBIC UM UHIAMBUyaIbHbIE 3aJaHUsI 10 IPOHAEHHON TEMe.
ITpu npoBeneHun 1a00PATOPHBIX 3aHATHH UCIOIb3YETCsI METOJ] KOHTEKCTHOI'O 00yUYEeHHUS,
KOTOPBIH 1103BOJIIET YCBOUTh MaTe€pHall IyTeM BBISABICHUS CBA3EH MEXKIY KOHKPETHBIM
3HaHUEM U ero npuMmeHeHreM. Kpome toro, riesiecoo0pa3sHo UCIOIb30BaTh TEXHOIOTHIO
KOJIJIEKTUBHOI'O B3aUMOOOyUYeHMs (apHYI0 paboTy) TpeX BUIOB: CTaTUYECKas napa,
JMHAMUYecKas Iapa, BapyuallMOHHas 1apa; COBMEILas €€ ¢ TEXHOJIOIHel MOAYIbHOTO
oOyueHus. BeIMOTHUB 3KCIEpUMEHT, 00ydaromuecs GopMyIUpyrOT 0000IIEHHBIE BHIBOIbI
10 CEpUU OIBITOB, UCIOJIb3Ys MPUEMbl AaHAJIOTHH U CPAaBHEHUS.

CamocrosTenbHas paboTa 00y4arolXcsl BKIOYAeT B ce0s caMble pa3HOOOpa3HbIe
(dopMbl yueOHOM AeATENbHOCTH: BBIMOJIHEHHE JOMAIIHUX 33aJJaHUH, 3aBepIICHNE
oopmieHus 1ab0paTopHBIX pabOT, MOATOTOBKA K MPAKTUKYMY, U3y4€HHE OCHOBHOTO U
JIOMOJTHUTEIBHOTO MaTepuaa o yueOHUKaM 1 MOcoOUsM, UTEHHE U popaboTKa HayYHOH
JIUTepaTypsl B OMOIMOTeKe, HanMcaHue pedepaToB U KypCOBBIX pabOT, MOATOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectaiuu. CamocrosTenbHas paboTa 00ydaromuxcs
JI0JKHA OBITH HalpaBlieHa Ha 3aKpeIyIeHUs TEOPETUYECKOT0 MaTepuaa, U3JI10)KeHHOTO
IpernoiaBaTeneM, Ha MpopabOTKy TeM, OTBEIEHHBIX Ha CAMOCTOSTENIbHOE N3yueHHe, Ha
MOJITOTOBKY K JJAOOPAaTOPHBIM 3aHATHSIM, BBIITOJIHEHHE JOMAIIHUX 33aJJaHU{ U MOJTOTOBKY K
PYOEKHOMY U 3aKITIOYUTENBHOMY KOHTpouo. [Ipu nmpoBeneHun pyoexHOro U
3aKJIFOYUTEIBHOTO KOHTPOJIS OCHOBHBIMHM 3aJlauaMu, CTOSIIIUMHU MIEpe]] TPeroiaBaTelieM,
SIBJISIIOTCS: BBISIBJICHHE CTENICHH MTPABUILHOCTH, 00beMa, ITyOUHbI 3HaHUH, yMEHUH,
HaBBIKOB, MOJIYYE€HHBIX ITPH U3YYE€HUH Kypca Hapsay C BBIIBICHUEM CTEIEHU
CaMOCTOSITENTbHOCTH B TPUMEHEHHUH MOJYYSHHBIX 3HAaHUN, YMEHUN U HaBBIKOB.

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

6 Y4eOHO-MeTOoqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst

[IpencraBieno B mpuioxeHuu 1.



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

8 YueOHO-MeTOoAMUYECKOE H HH(POPMALIMOHHOE O0eceyeHue JUCIIUIIMHBI

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 :anexTpoHHBIH // JIaHb : 3neKTpoHHO-0MOMoTeyHas cuctema. — URL:
https://reader.lanbook.com/book/210221 (nata oopamenwus: 15.01.2026). — Pexum
JIOCTYTA: JIsl aBTOPU3. MOJIb30BATENCH.

2. Axmeros, H. C. OGmias u Heopranudeckas Xumus : yaeOHuk aiis 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 (mara oOparuenus: 18.01.2026). — Pexum
JOCTyTMa: JIsl aBTOPU3. MOJIb30BaTeNei

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1. Komsina, JI. T'. Xumus : yue6noe nocodue / JI. I'. Konsna, JI. I'. Tapactok ; MI'TYV. -
Maruurtoropek : MI'TY, 2015. - 1 anektpos. 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 A0CTYMHBI Takke Ha CD-
ROM.

2. Mynnuna, 3. P. OcHOBHBIE KJ1acChl HEOPraHMUECKUX COCTUHEHUH : yueOHOe
nocobue [ By30B] / O. P. Mynnuna ; MarHUTOrOpcKuil rocyapCTBEHHBIN TEXHUUECKUN
yausepcuteT uM. I'. K. HocoBa. - Maruurtoropck : MI'TY um. I'. K. Hocosa, 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. MynnuHa, 3. P. Xumudeckas TepMoiuHaMuKa : mpakTukym / O. P. Mymiuna, O. A.
MumypuHa ; MarHuToropckuii roc. rexuudeckuil yH-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. - CBeIeH s OCTYIHBI Takxke Ha CD-
ROM.

4. Mumypuna, O. A. Xumundeckas kuHeTrka. COCTOSTHE XMMUYECKOI'O paBHOBECHS :
npaktukyM / O. A. Mumypusa, 3. P. Mymnnuna, O. B. EpmoBa ; Marautoropckwii roc.
texHndeckuil yH-T uM. I'. . Hocosa. - Maruutoropck : MI'TY um. I'. U. Hocoga, 2019. - 1
CD-ROM. - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698  (nmara oOpameHus:
30.01.2026). - MakpooOBeKT. - TekcT : AeKTpOHHBIN. - CBeAeH S OCTYIHBI Takxke Ha CD-
ROM.

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

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



https://reader.lanbook.com/book/210221
https://e.lanbook.com/book/481298
https://host.megaprolib.net/MP0109/Download/MObject/1190
https://host.megaprolib.net/MP0109/Download/MObject/20274
https://host.megaprolib.net/MP0109/Download/MObject/2884
https://host.megaprolib.net/MP0109/Download/MObject/20698
https://host.megaprolib.net/MP0109/Download/MObject/2605
https://host.megaprolib.net/MP0109/Download/MObject/20681

30.01.2026). - MakpooOBeKT. - TekcT : aneKkTpoHHBIN. - CBeeHus AocTymHbI Takke Ha CD-
ROM.

7. MymiuHza, 3. P. OKUCINTEIbHO-BOCCTAHOBUTENBHbBIE PEAKLIUU | IPAKTUKYM [ 17151
By30B] / 3. P. Mymnuna, O. A. Munrypuna ; MarHuTOropcKuii roc. TEXHUYECKH yH-T UM. [
. Hocoga. - Maraurtoropck : MI'TY um. I'. 1. Hocoga, 2020. - 1 CD-ROM. - 3arx. ¢ Tutyi.
akpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2885 (mara
obpamienus: 30.01.2026). - MakpooObekT. - TekcT : 37eKTpoHHBIH. - CBeleHHsI JOCTYITHBI
takxe Ha CD-ROM.

8. Konsana, 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 oOpaieHus:
30.01.2026). - MakpooOBeKT. - TeKCT : AIEeKTPOHHBIN.

9. Mymuna, 3. P. DnekTpoxumus : npakTukyMm [ams By3oB] / O. P. Mymuna, O. A.
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Hassanue kypca Cchuika
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9 MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne TUCHUUIIMHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCcTieYeHNEe AUCIUIUINHBI BKIIOYAET:

VY4eOHble ayIUuTOpUN Ui IPOBEACHUS 3aHATHH JIEKIIMOHHOTO Tuna. OcHalleHue:
MynbTuMeauitHbIE CPECTBA XPaHEHUS], IEpeJaul U IPEJICTaBICHUs HH()OPMALINH.

VY4eOHble ayIUTOpUN JJIs POBEACHUS JIaOOPATOPHBIX 3aHATHH, IPYNIOBLIX U
HHIUBHUIYAJIbHBIX KOHCYJ'II)T&HI/I?I, TCKYLIETO KOHTPOJIA U HpOMe)I(YTOQHOﬁ arTrecranuu.
OcHnarmenue: O6opyaoBaHuE JJIs BHITIOJTHEHUS JIA0OPATOPHBIX PabOT, XMMHUYECKast TOCY/Ia,
PCAKTUBEI, HaFHfII{HBIe MaTCpurajbI: Ta6J'II/IIIBI, CXEMBI, ITJIaKaTHhI.

[Tomernenust y1st caMOCTOATENBHOM padOThI 00yvaromuxcs. OcHaleHue:
[Mepconanbhbie KommbloTeps ¢ maketom MS Office, Beixoom B IHTEpHET U € JOCTYIIOM B
AJIEKTPOHHYIO WH(POPMAIIMOHHO-00pa30BATEIBHYIO CPEly YHHBEPCHTETA.

[Tomemienus A XpaHeHUs: ¥ MPOPUIAKTUYECKOT0 00CITyKUBaHUSI y4eOHOTO
o0opynoBanus. OcHamenue: Crennaxu, celdbl sl XpaHeHUs yueOHOro 000pyAOBaHHUS.
NHCcTpyMeHTHI Jy1sl peMOHTa J1abopaTOpHOTO 000PYI0BAHUS.
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6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl 00y4aromuxcs

CamocrosarenbHass paboTa o0OydarOUIMXCS MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MPOMCXOJUT Kak BO BpeMs JIaDOpaTOPHBIX 3aHATUH, TaK M Ha IUJIAHOBBIX KOHCY/IbTALUAX, U Ha
BHEAYIUTOPHYIO, MPOUCXOMSAIIYI0 BO BpPEMs MOJATOTOBKM CTYAEHTaMU OTYETOB IO JIAOOPaTOPHBIM
3aHATHUSM U BBIIIOJIHEHUS IOMAITHUX 3adaHU.

AymuTopHass caMOCTOsITENbHAsh paboTa OO0yYaloImUXCs IPeNnojaraeT IMpOXOoXkJIeHHE
TECTUPOBAHUSA M0 KAXIOMY pa3Aeily JUCUUIIUHBL. TecThl BKIIOYAlOT TEOPETUUECKUE U MPAKTUYECKUE
3aJjaHus, OTBETHl Ha KOTOpBIE TPEOYIOT TMIyOOKOr0 IMOHMMAHHUS M3Y4YEHHOrOo MaTepuana. TecTbl
MIOCTPOCHBI €IMHOOOPA3HO: K Ka)XJAOMYy BOIPOCY MpejiaraeTcsi YeThlpe BapHaHTa OTBETOB, Cpeau
KOTOPBIX OJMH HJIM HECKOJNbKO MpaBUIbHBIX. OO0paboTKa pe3yiabTaTOB OCYILECTBIISCTCS IyTEM
COIIOCTABJICHHUS MOJYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MaKkcHMaibHOE
KOJIMYECTBO 0ayIOB B Kak0i Teme Kypca — 10.

KoHTpoJibHbIe BONPOCHI ISl 321U THI JIA00PATOPHBIX PadoT
Tema «XuMuYecKass TePMOAMHAMMU KA

DHepeemuKka XumuyecKux npoueccos

Mosker nu mpolecc pacTBOPEHHsI BElIeCTBA B BOJAE CONPOBOXKIATBCA POCTOM
SHTAJIBIIUU CUCTEMBI?

Mosxer nu ycnoBue AH<0 xapaktepr3oBaTh paCTBOPEHUE BELIECTBA B BOJE?

UTto Ha3bIBaeTCs TEIIOTOM (SHTAIBIIMEH) paCTBOPEHUS BellecTBa?

UTto Ha3bIBaeTCH TEIUIOTOM (SHTAIBITMCH) HEHTpaIU3aIun?

Uto Ha3bIBaeTCs TEIVIOTOM (FHTANIBIINEN) OCAXKIEHUS?

Kak n3mensiercs sHTanbIuUs B 5K30TEPMUUYECKUX peakLusX?

Kaxkoit 3Hak ©MeeT N3MEHEHHE SHTAJIBIIUU YHAOTEPMUYECKON peakuu?

=

Nookrwd

Tema «XuMnueckast KHHETHKA»

Cropocmb xumuueckux peaxkyuil

UTto n3yuyaeT XuMHU4ecKasi KHHeTHKa?

JlaiiTe orpeneneHne CKOpOCTH TOMOT€HHOW U IeTePOre€HHOM PEaKIUH.

Ot kakux (paKkTOpOB 3aBUCUT CKOPOCTh XUMUYECKON peaKiuu?

JlaiiTe onpeneneHne 3aKkoHa JAEMCTBHS Macce.

UTto Ha3BIBaIOT KOHCTAHTOM CKOpOCTU?

Ot kakux ¢pakTopoB 3aBUCUT KOHCTaHTa ckopocTtu? Chopmynupyiite npasuio Baut-I'odda.
Uro Ha3bIBalOT TeMIepaTypHbIM KodppunueHToM? Kakue oH MOXET UMETh 3HaYEHUS?
[Toyemy noBbIIEHHE TEMIEPATYPHI YBETUUMBAET CKOPOCTh pEAKIUN?

ONoGa~WNE

Tema «PacTBOpBLDY

IlIpuzomoenenue pacmeopa conanoi KUciomol U yCmanoeieHue e2o mo4Hoi KOHUeHmpayuu

[lepeuncnure 0CHOBHBIE CITOCOOBI BHIPAYKEHUSI KOHIIEHTPAI[MH PACTBOPOB.

2. Kak paccunrtaTe MOJSPHYIO KOHLIEHTPALMIO PACTBOPA, €CJIM U3BECTHA 3KBUBAJICHTHAS
KOHIIEHTpauus?

3. Kak paccuntaTh Maccy pacTBOpa, €CIM HM3BECTHAa MaccoBasl JOJs pPacTBOPEHHOIO
BEIIECTBA B PACTBOPE M MACCa BOJBIL.

4. UYrto Takoe SKBUBAJICHT BelllecTBa?

Kak paccunrtars MOJISIpHYIO Maccy SKBUBaJIEHTa BellecTBa?

6. B kakux equHUIIAX U3MEPSETCS TUTP PACTBOPEHHOTO BELECTBA?

=

o
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10.

11.

12.

13.

0.

dnekmpoaumuyeckasn ouccoyuauus
Kaxkue BelrecTBa Ha3bIBaIOTCS SIEKTPOIUTAMHU?
Uto Takoe 3IeKTpOoIuTHYECKas: JUCCOUaIus?
UTo Ha3bIBAIOT CTEIICHBIO TUCCOLUAIINY JIEKTPOIUTA?
Kaxkue 31eKTpoanuThl OTHOCSATCS K CHIIBHBIM?
B kaxom ciyuae peakiuy HOHHOro 0OMeHa MPOTEKAI0T HeoOpaTUMo?
Kakue BemecTBa B HOHHBIX YPaBHEHHUSX 3aMMMCHIBAIOT B HOHHOM BHUJIE?

Tuoponus conei
Uto Takoe ruposinu3 coyieun?
Kaxkue conu noaseprarorcst Tuipoinzy?
Kak onpenenuts cpeny pactBopa conu?
Urto Takoe creneHb ruapon3a’
Kak paccuntars KOHCTaHTY TUapOIH3a?
Kakue gakTopsl BIUSIOT HA CMEIIEHUE PABHOBECHS PEAKIIMH THJI-POJIN3a COTU?
[Ipu KakuX yCIOBUSAX MOXHO YCHJIUTH TUJIPOJIHU3 COTH?

Tema «/lucniepcHbIe CHCTEMBD»
Konnouonwvie pacmeoput
Kakue cucreMbl Ha3bIBalOT IUCTIEPCHBIMU?
2.11o xakuM NMpUHIMIIAM MOKHO KJIacCU(PUIMPOBATh TUCIEPCHBIE CUCTEMBI?
UYTo sABIISIETCSI OCHOBHBIM ITPU3HAKOM KOJJIOMJIHOTO COCTOSIHUS BelecTBa?
KaxoBa npupoza noBepXHOCTHOM 3Heprun?
Kakumu ciocob6aMu MOKHO MONTYYUTh JUCTIEPCHBIE CUCTEMBI?
OOBbscHUTE MEXAHNU3M YCTOWYMBOCTU KOJUIOMIHBIX CUCTEM.
B ueM cocToUT CyIIHOCTH arperaTuBHOM yCTOMUNBOCTH?
UYem 00ycioBiIeHa cEUMEHTAIIMOHHAS YCTOMUNBOCTD?
Kaxkoit mpouecc Ha3bIBaeTCs Koarysiuen?
HazoBute criocoObI Koarymsiuu 30JIeH.

Tema «OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE npoueccobn

OKucaumensvHo-60ccmanogumenbHle peaKyuu
Kakue peakiinu Ha3bIBaIOT OKUCIUTENBHO-BOCCTAHOBUTEIbHBIMU?
UYto Ha3BIBAIOT OKUCIIEHUEM U BOCCTAHOBJICHUEM?
UYTo Ha3bIBAIOT OKUCIUTENEM U BOCCTAHOBUTENIEM ?
Ha3zoBwute BemecTBa, M3BECTHBIE KaK CHIIbHBIE OKUCITHTEIH.
Ha3zoBure BeecTBa, N3BECTHBIE KaK CHJIbHBIE BOCCTAHOBUTENH.
UTto Ha3BIBAIOT OKUCICHHOM (OPMOI U BOCCTaBICHHOU (popMOii BemecTBa?
B kakux cinydasx BelmiecTBa MPOSBISIOT TOJNBKO OKUCHHTENbHYIO (yHKuuto? I[IpuBenure
MIPUMEPHI.
B kakux ciydasx BellecTBa MPOSBISIOT TOJBKO BOCCTaHOBUTENbHYIO (QyHkuuio? [IpuBenute
MIPUMEPHI.
B kakux cimyyasx BelecTBa MPOSBISIOT OKHCIUTENbHYIO U BOCCTAHOBUTEIBbHYIO ()YHKITUU?
[IpuBenuTe mpUMeEpBL.
SIBrsieTcst M BEILECTBO, OTJAIOIIEe CBOM €-, B HEKOTOPOH peakIuu OKHUCIUTENIEeM WM
BoccraHoBHTeNeM?  OKHCISeTCss OHO WJIM  BOCCTaHAaBIHMBAeTCsA?  YBEIMYMBACTCS WU
YMEHBIIIAETCs €r0 CTeTeHb OKUCICHUS?
SIBrsieTcsl M BEIIECTBO, TNPUHHUMAIONIEE €-, B HEKOTOPOH pEeaKkIuH OKHUCIUTEIeM WIIH
BoccraHoBuTeneM?  OKHCIsieTcs OHO WJIM  BOCCTaHaBIMBaeTcs?  YBEIMUYUBAEeTCAd WU
YMEHBIIAETCS €TO CTETIeHb OKUCIICHUS?
VYKaxuTe CTeNeHb OKUCIIEHUS aTOMOB B CIIEIYIOIIMX BEIIECTBAX: XJIOpUJ Oapus, Hoa, XJIopHas
KHCJIOTA, TUAaHU-HOH, THIPOKCH MarHus, TEJUTypOBasi KUCIIOTA.
Uro Takoe OKUCIUTENbHO-BOCCTAHOBUTEbHBIA OTEHIIMAN?



14.
15.
16.
17.

Kakune peakuiny OTHOCATCS K peakIHsIM TUCTIPONOPLUOHUPOBAHUSA?

Kakue peakuiny 0THOCSATCS K BHYTPUMOJIEKYJIIPHOMY OKHCIIEHUIO - BOCCTAHOBJIEHUIO?
Kaxkune peakuiny OTHOCATCS K MEKMOJIEKYJIIPHOMY OKHCJIEHHIO - BOCCTAHOBJICHHUIO?
Uto Takoe 3MEKTPOABIIKYILAs CUJla OKUCIUTEIbHO-BOCCTAHOBUTEIbHON peakuu?

Tema «3.11eKTp0ngnqec1me CHUCTEMbBI»

Inexkmpoxumuueckue npoyeccol
DIEKTPOXUMHUYECKUE CUCTEMBI.

Krnaccudukanus 3MeKTpoOXUMHUYECKUX MTPOLIECCOB.
lNanbBanmyeckuii anemenT Janusis — Skoowu.
DNEKTPOABUKYILAS CUJIA TAIbBAHUYECKOTO 3JIEMEHTA.
H3MepeHne 3JIeKTPOAHBIX TOTEHIIMAIIOB.

ocourwhE

II0JIO)KEHHUEM B PSIly HANIPSIKEHUM.
VYpaBuenue HepHucra.
DNEKTPOIN3 pacIljIaBOB U PaCTBOPOB.
KarosHble 1 aHOTHBIE TPOLIECCHI.
10. O6benuneHHbId 3akoH @apazes. Boixos no Toky.

© oo~

Koppo3ua memannos
1.Yro Takoe koppo3usi?
2.Kakwue BUIBI KOPPO3UHU BaM W3BECTHBI?

3.3J’IeKTp0XI/IMI/I‘{CCKa${ KOppOo3us:. AHOI[HOG OKHCJICHHMC MCTalllla M KaTOAHOC BOCCTAHOBJICHHC

OKHCIIUTEIISL.
4.Tlepedncnute CrIocOOBI 3alIUTHl METAJUIOB OT KOPPO3HUH.
5.1louemy Bo3pocCiIa CKOPOCTh BbIAEICHUS BOJIOPOAA IIPU 100aBIEHUU CONMU?

6. CpaBHUTE pe3y/bTaThl ONBITOB M0 KOPPO3UU MPU KOHTAKTE JKeJIe3a U LIMHKA, U JKeJle3a U MeIHOH
IIPOBOJIOKH B JTUCTHIIMPOBAHHOW M «MOpPCKOW» Boze. I'ie mporuiecc nporekaer ObicTpee U yem

BBI 3TO 00BsICHUTE?

Bapl/laHTLI TeMaTHYeCKUX TEeCTOBBIX 3aJJaHui 11 TEKYHIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B Ttectax no teme «XuMu4eckas TEpMOAMHAMHUKA: MEPBBIC IECTh 3aIaHUN OLIEHUBAIOTCS B

0,5 6amna, cegpMoe — B 1 0aii, a BOCBMOE, IEBITOE U IECITOE 3aJaHusI — B 2 Oaya.

Tecer Ne 1

ITpu paccMOTpEHUU XUMHUECKON Peakluu cucmema O3HaYaer:
a) MCXOJHbIE pEeareHThbl
0) MOPOAYKTHI XMMUYECKOH peakiuu
B) PpEaKUMOHHBIN COCY]l
I) HCXOJAHbIE PEareHThl U MPOAYKTHl peaKIIuU
[lepBrrIit 3aK0H (TTepBOE HAYAII0) TEPMOTUHAMUKHA MaTEeMaTHUECKH 3aIMCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
0) K=R/Nj r) AU= Q-W
B sK30TepmMuueckoii peakuuu:
a) SHTAJIBINS PEaKMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TeroBoit 3¢ ekt peakuun orpunareneH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbiaeTcs (AH< 0)
T') AaBJI€HHE PEAKIIMOHHOIN CUCTEMBbI MOBBIIIAETCS

Pf[I[ CTaHJAPTHBIX 3JICKTPOJHBIX ITOTCHIIMAIOB. CBoiicTBa METAJIOB B COOTBETCTBUH C UX



4. CranpmapTtHble TeTUIOBbIe 2P (EKThI MPUHATO 0003HAYATH:

a) AUct B) Q 1013°"
6) AHozgg F) AHct
5. Kakue u3 NpUBEICHHBIX PEAKIUil SIBISIOTCSA SHIOTEPMUICCKUMHE?
a) 1/2 N+ 3/2 H,=NH;3 AH = — 46 KJIx/Moib
0) H,+4/2 0,=H,0, AH = -242 K]]»x/Mob
B) /2 N2+ 1/2 0,=NO , AH = 90 K]I>x/monb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>/Monb

6. Kakas w3 HanmMCaHHBIX HIDKE PEaKIMid OTBEYAET TEIUIOTe oOpa3oBaHus Okcuua azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NHz;+ 520, =2NO+3H,0
7. Tlpu BoccranoBienuu 16r okcuaa menu( || ) mo peakuuu :
CuO () + C (rpagur) = CU (¢ + CO (1), morsotmsock 22 /I TEmIoTsL.
DHTanbnus 00pa3oBaHus OKCUAa Meu ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hnsa peakmuu  NiO g + C (pagury = Ni g + CO (. Onpenenure Bo3MOXXHOE HarpaBIeHUE
CaMOIIPOU3BOJILHOTO TEUEHHS PEAaKLIUK IPU CTAaHAAPTHBIX YCIOBUAX U IpU Temiieparype 627°C.

BemectBo AH9s (K]Ix/Momn) S°9s  (Ix/mMonp*K)
NiO (o —239,7 38
C (rpagu) 0 5,74
Ni g0 0 29,9
CO -110,5 197,4

B orBere ykaxuTe 3HaueHHs >Hepruu ['mOOca MpHu CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°Cu Temmeparypy Hayajia peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak usMmeHsieTcs SHTPONHUS IPU Pa3NI0KEHUU KapOoHaTa Kalblus?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HaI0
10. {anHas peaxmus:
2KCIOs3 18y —2KClI (18)+30; () AH<O moeT caMonpou3BOJIBLHO MPOTEKATh
a) B IPSIMOM HaIpaBJIeHUN B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJIEHUH I') HE 3HaI0

XuMuueckass KHHETHKA

B Tecrax mo reme «XuMu4ecKkasi KHHETHKA»: IEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE 3a/IaHuUs
ouenuBarorcd B 0,5 6aia; mectoe, ceAbLMOE, BOCBbMOE, IEBSATOE U ecaToe — B 1 Oai1, a oAuHHAAIaToe
— B 2,5 Oaina.

Tecr Ne 1

1. Pazpen xumuu, U3y4aronuIuil CKOPOCTH U MEXaHU3MbI XUMUYECKUX PEaKIUi, Ha3bIBACTCS
a) XUMHUYeCcKasi TePMOTMHAMHUKA
0) TEpPMOXUMHUS
B) XMMHYECKass KHHETHKA
2. CKOpOCTh XUMHUYECKOU PEAKIIUU — ITO ...
a) BpeMs, 32 KOTOPOE MOJTHOCTHIO PACXOIyeTCs OJTHO U3 HCXOJIHBIX BEIIECTB
0) M3MEHEHHE KOJIMYECTBA BEIIECTBA PEareHTOB (MJIM MPOIYKTOB) PEAKIIUH B SIUHUILY
BpEMEHH B eIMHHUIIE OOBeMa



B) KOJIMYECTBO BEILECTBA POJYKTOB PEAKI[MK K MOMEHTY OKOHYAHUS PeaKLuU
3. B Kakux eIuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakuuu?
a) MOJIb JI et
0) Oe3pa3mMepHas BeTUIHHA
B) MOJIB ¢
4. Or xakux (pakTOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT IPUPObl pearnpyroLIMX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO CoCya
5. CocTosiHuE XMMHYECKOI'O PAaBHOBECHUS 0OpAaTHUMBIX IPOLIECCOB KOJUYECTBEHHO XapaKTepU3yeTcs ...
a) paBHOBECHBIMH KOHIICHTPALUSAMH MPOYKTOB PEAKIHH
0) SHepruei aKTUBHU3aAIUU
B) KOHCTAaHTOI paBHOBECHS
6. Kak 3anuceiBaeTcs BIpaK€HHE AJIs1 CKOPOCTH peaKIiu
4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)
a) V = K[NO]*[H.0] 6) V = k[NH3][O>] 8) V = kK[NOJ*[H,0]°
7. Kaxk 3anumiercs: BeIpaykeHHE Uil KOHCTAHTHI paBHOBecHs peakiuu A +2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D] / [A][B]
») Kp = [A][B] 7/ [C][D]
8. Kakoii oTpe3ok Ha quarpaMme MOKa3bIBaeT 3HaYCHHE TEIJIOBOr0 A dexra peakuu?
ayl E _%

A....

[

6) 2 2
A

% ;
—y A

XOJI pEaKIu

B) 3

v

9. UYt0 MOXHO CKa3aTh O PEAKIUH, H300pKESHHOW Ha TUarpaMMe K Bonpocy 8?
a) HK30TepMHUUECKas peaKIus
0) SHIOTEepMHUUECKas PeaKIUs
B) peaKIisl ONUCHIBAET COCTOSIHUE PaBHOBECHUS
10. PaBHOBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMELIAETCs BJIEBO.
a) IpY IOHM)KEHUH TeMIIepaTypbl
0) Tpu MOBBILIEHUH TEMIIEPATYPHI
B) MY MTOBBIIICHNH JIaBJICHUS
11. ina peakunu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PABHOBECHUS PaBHA
0,8. PaBHOBecHass KOHIIEHTpauusi Bojopoja paBHa [,2 Moub/a. Bpruncaute HUCXOAHYIO
KOHIIEHTPALIUIO BOJIOPO/JIA.
a) 1,2
0) 3,5
B) 5,0

PactBopbI



B Tectax mo Teme «PacTBOphI»: mepBoe 3ajaHuE OIleHHWBaeTcss B 1 Oamr, BTOpoe, TpeThbe,
4eTBEpPTOE, MATOE U MIECTOE 3aaHus - B 1,5 Oanna; cepmMoe, BOCBMOE, IEBIATOE U JIECATOC — B
0,5 6amna.
Tect Nel

1. dnsa ypaBaenus peakun Cu SO4 + KOH — ... cokpaliieHHOE HOHHOE YPaBHEHHE 3aMUIIETCS B BUJIC
1) 2K'+S0,5 = K;S04
2) Cu®* + S0, +2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO, + 20H™ = Cu(OH)xl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuaa Hatpus B 300 mut 0,2 M pactBopa paBHa

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

4. Ins nonasienus rusponusa xiaopuaa xpoma (I1I) cneqyer
1) 106aBUTH CONAHYIO KHCIOTY
2) 100aBUTH IIEI0Yb
3) pa3baBUTH pacTBOP BOJIOU
4) TMOBBICHTH TEMIICPATYPY
5. B pa3baBieHHOM pacTBOpe, MPUTOTOBJICHHBIM U3 TUAPOCYIbdaTa KalbllUsi U BOJIBI, CyMMa
KO3 PHUIMEHTOB B ypaBHEHUU HEOOPATUMOM JHCCONMAIIIH PACTBOPEHHOTO BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PactBopuMmocTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure npou3BeACHUE
pactBopumoctu AgC204
1)5-107" 2)1,16:10°  3)10,7-10° 4)2,31-10°
7. MaccoBas 107151 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOIICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJMYECTBAa BEIECTBA K 00bEMY BOJIBI
3) Macchl BEIIECTBA K Macce pacTBOpa
4) KOJHMYECTBa BEIIECCTBA K 00bEMY pacTBOpa
8. K cnalGpIM 371eKTpouTaM OTHOCHUTCS ...
1) ruApOKCHI aMMOHUSI
2) THIPOKCH] KaJHsI
3)  XJIOpHJI KaJIbIIHsI
4) MaprasioBas KUCIIOTa
9. M3BecTHO, UTO BOJHBIE PACTBOPbI MHOTUX COJIEHl MOT'YT MMETh ILEIOYHYIO HJIM KUCIYIO Cpeny.
[IpyuuHoOii 3TOTO SABIAETCA ...
1) osnekrponus coseit
2) JIUCTPOTIOPIUOHUPOBAHHUE COJICH
3) ruapaTHpOBaHHUE COJEHt
4) THAPOJIU3 COJICH
10.3nauenue PH uuctoii Boawt ipu 25°C cocraiser
1)1 2) 7 3)0 4) 10

JAucnepcHble CHCTEMBbI

B Tecrax mo teme «JlucnepcHsle CHCTEMBI»: IEPBOE, BTOPOE, TPEThE M HYETBEPTOE 3aJaHUS
olLleHUBarOTCs B | 6aut; msAToe M 1ectoe 3aJaHus - B 3 Oaa.

Tect Nel
1. VYkaxuTe pa3Mepbl YaCTHUI] KOJUIOUIHBIX CUCTEM

1) meHbine 1 HM
2) 6oibiie 100 M



3)ot 1 uM g0 100 HM
2. Kakuwe wOHBI CHOCOOHBI BBI3BATh KOATyJSIMIO KOJUIOHMA, YaCTHUI[BI KOTOPOTO HMEIOT
MOJIOKUTEIbHBIN 3apsn?
1) KaTHOHBI
2) aHHOHBI
3) moJisipHbBIC MOJICKYJT
3. s Kakoro 9JIEKTPOJIMTA IOPOT KOAryJsIMH KOJUIOWAA C IOJIOKUTEIBLHO 3apsDKEHHON
YACTHILECH JJOJDKEH ObITh HAUMEHBIINM?
1) xmopu Kajust
2) cyabdar Kaaus
3) oprodocdar kamus
4. Muuea 3015 umeer crpoerne:  {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”
KaKOH 3JICKTPOJIUT UTPAET POJIb HOHHOTO cTabuim3aropa?
1) xmopwu sxesesa (111)
2)Boaa
3) ruAPOKCH]T KaJHs
5. Ipu B3aumonericteuu 20 mu 0,001H mutpara ceunma () ¢ 10 i 0,02H cynsdara xanus
obpasyetrcs 30ib cyiabdara cBuHma (lI). K kakomy 3aeKTpoay MOMKHBI TEepeMEIIaThCs
YaCTHUIIBl IUCTIEPCHON (ha3bl IPHU AIIEKTposn3e?
1) HaxOAATCS B COCTOSHUU THHAMUYECKOTO PAaBHOBECHS
2) K KaToay
3)k aHomy
6. B nBe konOpr Hamuro mo 50 mur 3078 THUApOKcHIA jkene3a. s Toro 4ToOBl BHI3BATH
KOaryJisiuo 30J1s OTpedoBaIoCh 100aBUTh: B riepByro — 5,3 mut 1H pacTBopa xitopuaa Kanusi;
B apyrywo — 18,7 mun 0,001H pactBopa ¢docdara Harpus. Beraucnaure mopor Koaryisnuu
KaXJIOTO JJICKTPOJIUTA.

OKHCIANTENBLHO-BOCCTAHOBHTEIbHbBIE NMpouecChl
B Ttecrax mo teme «OKHCIUTEIHLHO-BOCCTAHOBUTEILHEIC poueccCChl»: MEpBOC, BTOPOC, TPCTHE,

4eTBEPTOE M TATOE 3a7aHus oneHuBaroTcs B 0,5 6amia; mectoe — B 1 6ayt; ceapMoe U BOChbMOE — B 2
Oama, a qeBsToe — B 2,5 OasioB.

Teer Ne 1
1. OxucauTens — 3T0 aTOM, MOJIEKYJIA UIIM MOH, KOTOPBIH ...
1) YBEJIMUYUBAET CBOIO CTENIEHb OKUCIICHUS
2) IIPUHUMAET JIEKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI
2. IIpouecc BOCCTaHOBJIEHHSI UMEET MECTO B CIIy4ae, KOTA ...
1) HENTpaJbHbIE ATOMBI PEBPAILAIOTCA B MTOJIOKUTEIbHO-3apsyKEHHbIE HOHBI
2) IOJIOKUTEIIBHBIN 3apsii HOHA YMEHBIIIAETCS
3) OTpHULATENbHBIN 3aps/] MOHA YBETUUYHUBAETCS
3. I3 npencraBineHHbIX HUXKE peakunii kK OBP nucnponopunoHpoBaHus NPUHALJIEKHUT ...
1) S + 2HNO;3; = H,SO,4 + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg + S = MgS
4. K BOCCTaHOBUTENSAM OTHOCSTCS ...
1) METaJITBI, BOJOPOJI, YTIEPO.T
2) AKTUBHBIE HEMETAJLJIBI
3) 3JIEMEHTBI, HaXOIAIINECS B CPEHEN YACTH ITEPUOANYECKON CHCTEMBI
5. CreneHy OKUCIICHUS KUCIIOPO/1a @) B BOJIE U 0) B IEPOKCHJIE BOJOPO/Ia COOTBETCTBEHHO PABHHI .. .
1) a)—2;0)—2

2) a)—2;0)+2



3) a)—2;0)—1
6. Ilepmanranar xanus B OBP, nmporekaromux B KUCJION Cpefie, BOCCTAHABJIUBAETCSA 1O ...

1) karnona Mn**
2) MaHraHaT-uoHa MnO42_
3) okcuaa mapranmna (II) MnO

7. B peakuuu, npotekatomieir mo cxeme Cr,S3 + KNO; 2 K,CrO4 + KySO4 + NO okucienuto
[IOJIBEPTarOTCS CIIEAYIOUINE SIIEMEHTHI ...

1) a30T | cepa
2) cepa v XpoM
3) XpOM H a30T
8. Cymma k03 PHUIMEHTOB B peakinu, TPUBEICHHON B Boripoce Ne 7 paBHa ...
1) 26 2) 18 3)35
2)
9. Cymma ko3 dunuenron B peaxiun KMnO4 + HC oy = ... paBHA
1) 30 2) 26 3) 35

3J1€KTPOXI/IMI/I‘1€CKI/I€ CHUCTEMbI

B Ttecrax mo Teme «DIIEKTPOXUMHUYECKUE CHUCTEMBI»: IEPBOE, BTOPOEC U TMATOE 3aJaHUA
OIICHUBAIOTCS B 1 Oajur; TpeThe M YeTBEpTOE 3a1anus— B 1,5 Oania; mecroe u ceapMoe — B 2 Oaa.

Tect Nel
1. DraexTpoaHBIN TOTEHIIMAN ONIPEAETSIOT 110 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kaneiipona
3) Bonpumana
4) Appennyca
2. Paccumraiite DJIC ranpBanndeckoro siemeHta MQ|MQgSO,||CuSO,Cu npu cranmapTHBIX
YCIIOBHSIX
1) —-2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakue nmpoaykThl 00pa3yroTcsi Ha KaToJie IPH IEKTPOJIM3e pacTBOpa HUTparta cepedpa?
1) BOZIOPO/T
2) cepedpo
3) a30THAas KUCIIOTa
4) KHCJIOPOJI
4. VYxaxuTe CyMMY KO (PHUIIMESHTOB B ypaBHEHHH dJICKTPOJIM3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8

5. Kakas ¥3 TOpHUBENCHHBIX  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIMHA  MPOTEKaeT
CaMONPON3BOJIBHO B NPSMOM HallpaBiIeHUN?

1). FeSO,; + Cu —...
2) CuSO,4 + Fe —...
3) CuSO4 +Na —...
4) HCI+ Cu —...

6. Bpruuciure Maccy IMHKA, TOJYYEHHOTO TPU IJIEKTpoiH3e cyibdaTa IUHKA, KOTOPBIHA
npoBoauiv B TeueHue 20 cex mpu cuie Toka 1A
1) 2,1-107*
2) 0,05
3) 0,013



4) 6,7-1072
7. llpuBenuTe CXEMbl OJJIEKTPOJHBIX MPOLECCOB M MOJEKYJIIPHOE YpPaBHEHHE pEaKIMH,
MPOTEKAIOIIEH MPH 3JICKTPOXUMHUECKOW KOPPO3WH TajabBaHOomapsl Zn|MQ B CEpHOKHCIIOM
cpexne. B orBete ykaxkure cymmy K03 pULIMEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.

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

BHeaynuTopHas camocTosiTenbHas padoTa 00YYalONIMXCS OCYIIECTBISICTCS B BHJIE MU3Yy4YCHUS
JIMTEPaTyphl 10 COOTBETCTBYIOLIEMY paslielly ¢ MpopaboTKoW Marepuaina; opOpPMIICHHS OTYETOB IO
nabopaTopHBIM paboTaM U BBHITIOJTHEHHUS TOMAITHUX 3aaHUH.

BapuanThl TeMaTHYeCKMX JOMANIHUX 3aJaHU 1J151 BHEAYTUTOPHOMH CAMOCTOSITeIbLHOI PadoThI
CTYJAEHTOB 110 TeMaM
JlomamrHee 3aganme Ne 1
1o TeMe «XUMHYeCKasi TEPMOTHUHAMHUKA»

B momamiHeM 3agaHuu 1Mo TeMe «XHUMHUYECKash TEPMOJAMHAMMKAY: IEepBast 3a7ada OLIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6ayua; Tpeths — B 1 6a.

3ajgaga Nel

Ja peakunn CHy oy + CO2 () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIIPaBIICHUE
CaMOITPOU3BOJILHOTO TCUCHUS PEAKIIUU NIPHU CTAaHIAPTHBIX YCIOBUSAX M pu  Temmepatype T = 927 OC,
€clii TerI0Bo# 3(h(eKT peakuuu 10 3aJaHHOW TeMIIepaTypbl HE U3MEHUTCA. Y KOKUTE: a) BbIACTSACTCS
WIM TIOTJIONIACTCS JHEPTrHs B XOJ€ peakuuu; O0) MPUYMHY HANJICHHOTO W3MCHCHHS JHTPOIIHH.
Paccuuraiite TemnepaTypy Hadasia peakium.

3ajgaga Ne2

Beruncnure tennosoit 3 dext peakuun: CaCy ) + 2 HoO) = Ca(OH)3 () + CoH; (1), moIB3ysCH
CTaHJIAPTHBIMU TEILIOTAMU 00pa30BaHUS pearnpyrommx BemecTB. CKOIbKO TEIIOTHI BBIACIUTCS WA
MOTJI0TUTCS Tpu oOpazoBanuu 2,24 1 CoHy?

3agaga Ne3

[To TepMOXUMHUYECKIM YPaBHEHUSIM paccuuTaiiTe TeraoBoi 3pHeKT peakiuu:
Hyp + COz )= CO ( + Hy Ory. TepmoxuMudeckue ypaBHEHHS:

a) H, o T Y 0, ™= H,O (™) AH =-241,9 x]Ix;

6) 2CO () + 02 ) — 2 COZ (™) AH = -566,2 KI[)K

Jlomaimnee 3aganue No 2
o TeMe «XMMH4YeCKass KHHETUKA»

B ngomamnem 3amaHuu mo teme «XHUMHYECKas KMHETHKay: MepBas 3ajada oleHuBaeTcs B 1,5
Oainna; BTopas — B 0,5 Gasuia; TpeThs, YeTBEpTas U msaTas — B 1 Ga.

3amaya Nel

Peaxnus mporekaer no ypaBHeHuto: O; ) 2 CO ) = 2 CO; () HauanbHble KOHIIEHTpanuu
pearupyromux BemectB paBHbl: [Oz] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoiabkO pa3 U3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, korjaa npopearupyetr 30% CO? Bo CKOJIBKO pa3 HU3MEHSATCA CKOPOCTH
MPUMOI ¥ OOpaTHOW PEaKINH, €CIIU YBEIIMUUTh JaBJICHUE B CUCTEME B JiBa pa3a?

3amaua Ne2

IIpu temneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYIAET B peakiuio 3a 20MUH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO e KOJMYECTBO BEILIECTBA BCTYIUT B PEAKIIUIO IIPU TEMIIEpAType
200 °C, ecin TemmepaTypHblii KOO(Q(HUIMEHT CKOPOCTH peakiuu paBeH 2. Bo CkoIbKo pas H3MeHHTCs
MIPU 3TOM CKOPOCTh peakiuu?



3amaya Ne3
HaiinuTe HadaibHBIC KOHIIEHTPAIIMK MCXOIHBIX BEIIECTB U KOHCTAHTY PABHOBECHS PEAKIINH:

Fe (7 + H20 () = FeO () + Hy (1), ecnim paBHOBECHBIE KOHIIEHTPAIMU PEATMPYIOIUX BEUIECTB PABHBIL:
[H20]=0,3momb/1, [Hz] = 0,4 Momn/71.

3ajaua Ned

Jia peakuuonnou cucremel: CO ) + HyO ) = CO2 (y + Hj (7 HayanbHblE KOHIIEHTPAaLUU
pasusl: [H20] = 0,5 mons/i, [CO] = 0,6 mons/n. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3agaua Ne5

Bripasurte uepe3 KOHLIEHTPALUU PEareHTOB KOHCTAHThI PAaBHOBECHUS CICAYIOIINX PEaKIIHA:

Nz(r) +3 Hz(r) =2 NH3(r)7 AH =-922 k]I x;
COQ(F) +C (= 2 CO(F), AH =+160,5 KI[)K;
CO(F) + HzO(F) =CO @ T Hz(r), AH =-41,1 x]JIx.

VYkaxuTe HanpaBiICHUE CMEIICHUSI XUMUUYECKOT0 PABHOBECHS ATUX PEAKLUN: a) MPU MOHUKEHUU
TeMIIepaTypbl, €CIIM JaBJIEHWE IOCTOSHHO;, O) NpH IOBBIIICHUH JaBJICHHUs, €CIU TeMmIeparypa
MOCTOSIHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»

B nomammnem 3amanum mo Tteme «PacTBOphD»: mepBasi, BTOpas, TPETbsl W TMsATasl 3a7adu
ornieHuBaeTcs B 1 6amt; yerBepras u mectas — B 0,5 6aria.

3amaya Nel

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

Paccunraiite: a) MaccoByl [OJIF0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIICHTPAIUIO
SKBHUBAJICHTA; B) MOJISUIIBHOCTD; T) THUTP; /1) MOJIBHYIO JIOJIIO BEIIECTBA B PacTBOPE.

3amaua Ne2

3aKOHYUTE MOJEKYJspHbIE U HANHUIIUTE COKpAaIlCHHbIE HMOHHBIE YpaBHEHMSI peakuui
B3aMMOJICHCTBUS CIICAYIONIUX BEIICCTB:

HBr + NaOH —

AgNO; + HpS —

MgCl, + KOH —

CaF, + HCIl—

Sb(OH); + H,SO4—

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe 110 JIBa MOJICKYJISIPHBIX YPABHCHHS PEAKIIU K CIICTYIOIIUM HOHHBIM:

Ba’* + CrO;s — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H" —Zn* +H,S

3amaua Ne4
Beraucnure pH 0,05M pactBopa cepHOM KUCIOTHI.

3amaua Ne5

Kakwue u3 cienyromux coneit moasepratorcst ruaponnsy: NapSiOs. Cu(NOgz),. KBr? CocraBbTe
WOHHBIE U MOJIEKYJSIPHbIE YpaBHEHUsI THAPOJIM3a COOTBETCTBYIoMX coneil. Kakoe 3nHauenne pH (<
win=> 7) UMEIOT pacTBOPBI ATUX COJEi?

3amaya Ne6

Haiinute npoussenenue pacrsopumoctu PhCly, eciu B 200 mut Boabl pactBopsiercs 2,17 T 3T0ro
COCIMHECHHSL.



Jlomaimnee 3aganue No 4
1o TeMe «OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbBIE MPOIECChD»

B nomamaem 3agannu mo teme «OKHCIUTEILHO-BOCCTAHOBUTEIILHBIE IIPOLIECCH»: TIEpBas 3a1a4a
orieHuBaercs B 1,5 6ama; Bropas — B 2,5 6aya; Tpeths — B 1 Oa.

3amaya Nel
[TonbGepure KOAPGUIUMCHTHI B ypaBHEHUSAX OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIHM.

VYKaxuTe TUN KaXI0H peakivu.

Paccunraiite SJIEKTPOABIKYINYIO CHIy H ONPEISIHTE HANpaBIEHUE CaMOIPOU3BOJILHOTO
MPOTEKAHUS  TEPBOM  pEaKIUuud  TNPU  CTAHJAPTHBIX  YCJIOBUAX,  HCIONB3ysS  3HAYCHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX IIOTEHI[HAIOB:

Hl + HsPO, — J, + H3PO3; + H,O

HNO, — HNO; + NO + H,O

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

NH;ReO, +H, — Re + NH; + H,0O

KBrO — 0O, + KBr

3ajgaga Ne2

CocTaBbTe YpaBHEHUS OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIINI:

KMnO; + NaNO, + H,O—

NaCrO, + H,O, + NaOH —

Bi(OH)3 + Na)S,0g+ NaOH —

Bi.O; + C —

Mg + HNOs (pas) —

3amaga Ne3

Haubl nBe okuciutenbHO-BocctaHoBUTebHBIe mapbl: KNO,;, KNOjz; u Pb(NOgs);, PbO..
[Tonp3ysick TaOMUIECH CTaHIAPTHBIX OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX ITOTCHIIMAIIOB, COCTAaBbTE
ypaBHEHHE BO3MOXHOM peakumu B ykazanHoi cpene (HNOs). Paccuumraiite 3HaueHme
AJIEKTPOBIIKYIIECH CHIIBI PEAKITUH.

Jlomamnee 3aganue Ne 5
o TeMe «JIeKTPOXUMHUYECKHE CHCTEMbD)

B momarrnem 3amaHuu 10 TeMe «DJIEKTPOXUMUYCSCKUE CHCTEMBDy: ITepBast 3a/1aya OICHUBACTCS B
1 Gamn; BTOpas — B 1,5 6anna; TpeThs — B 2,5 Gamna.

3amayga Nel
CocTaBbTe JJIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJEKTPOJHBIX TMPOIECCOB W  MOJEKYISIPHOE

ypaBHEHHE TOKOOOpa3ymollel peakiuu, MpoTeKaromiel mpu paboTe TalbBaHUYECKOTO JJIEMEHTa
Co/Co(NOs3), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raipBaHHUECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIOBUSIX.

[IpuHsB TOTEHIIMAT aHOJA DPABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTANUTE KOHIIEHTPAIUIO
KaTMOHOB METaJlla B KATOJHOM pacTBope, pu kKoTopoil D/IC raabBaHMYECKOr0 3JIEMEHTA YMEHBIIUTCS
Ha 0,02B.

3amaua Ne2

[IpuBenuTe CXEeMBI SJIEKTPOJHBIX TMPOIECCOB U MOJEKYJSIPHBIC YpPaBHEHHUS PpeaKIluid,
MPOTEKAIIIUX MPH AIICKTPOXUMHUUECKOI Koppo3uu ramsBaHonapbl Co/Ni: a) B kucnoit cpene; 0) BO
BJIQ)KHOM BO3/yXe€.

Omnpenennute yObUTb Macchl aHOJA MPU KOPPO3UHM B KHCIOW cpene 3a 20 MHH, €CIH CKOPOCTh
kopposuu coctasmia 0,01 /4.

3amaua Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHS OJJIEKTPOJHBIX IPOLECCOB (aHOJ HMHEPTHBIA) U
MOJIEKYJIIPHOE YPABHEHHUE PEAKIUU, IPOUCXOIAIIEH TP SJIEKTPOIIH3E:



a) pacrmaBa NaOH;

0) pactBopa CoSOqy,

Bbruuciure QakTHuecKkoe KOJIMYECTBO MeETajula, MOJYYCHHOTO Ha KaTojAe IMPH SJICKTPOIIN3e
Co(NO3)2, ecitu 3JIeKTpOIIH3 MIPOBOAMIM B TeueHHH 1 4. Bbhxoa MeTasuia o Toky coctaBui 85%.

VYKaXuTe BO3MOXKHBIC TPUYMHBI YMECHBIICHHS BBIX0JIa METAJIJIA IT0 CPABHEHUIO C PACUETHBIM.
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12.
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KoHTpoJsibHbIE BONIPOCHI 110 TEMaM
KouTpoJibHbIe BOIPOCHI 10 TeMe «XMMH4YeCKas TePMOANHAMHKA)

OCHOBBI XMMUYECKOH TEPMOAMHAMUKHU: IIOHATHE CUCTEMBI, BU/IBI CUCTEM.
TepmoanHaMuveckue napameTpsl U (PyHKIIUH COCTOSTHHSI CUCTEMBI.

Buyrtpennss sueprus. Pabora. Terora.

IlepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJ).

OHTanpnus Kak QYHKIUSA COCTOSTHUSI CUCTEMbI. DHTaNbIINsA 00pa30BaHMsl BELIECTBA.
TernoBoit 3P dexT xumMudeckoi peakiuu. GakTopel, BIUAIONINE HA TEIUIOBOK ekt
XUMHUYECKON peakIuH.

Tepmoxumus. 3akoH I'ecca.

CrenctBus u3 3akoHa ['ecca.

OHTponHs Kak (QYHKIUS COCTOSIHUS CUCTEMBI.

Bropoii 3ak0H TepMOJIMHAMUKH.

Tperwnii 3aKOH TEPMOINHAMHUKMU.

Oueprus ['ub6ca.

Hanpasiienue caMoInpor3BOJIbHOTO MPOTEKAHUSI XUMUUECKUX PEAKLIUM.

KOHTpOJIbeIe BOITPOCHI IO TEME «XHMHYeCKass KHHETHKA»

Xumunyeckas KuHeTHKa. CKOpOCTh XMMHUYECKOM peakuu U METO/Ibl €€ PEryJINPOBaHMUSL.
BnusiHMe KOHIEHTpaluu Ha CKOPOCTh XUMHMUYECKOW peakiUM (3aKOH JeHCTBYIOLIUX
Mmacc).

Brnusinue TemnepaTypsl Ha CKOpoCTh xumMuueckoi peakiuu. [Ipasuno Baut — [N'odda.
Teopust akTUBHBIX CTOJIKHOBEHMI AppeHuyca.

OHeprus akTUBAaLMU. Y paBHEHUE AppeHuyca.

Teopus mepexoqHOro KOMIUIEKca. DHEepreTnyeckas AuarpaMma.

Kpusas MakcBenna — bonbpiimana. DHepreTuueckuii 6apnep.

Karaimtnueckue cucTemsl.

Binsaue xaranusaropa Ha CKOPOCTb XMMUYECKOU pEaKIuu.

['oMOreHHBIN 1 reTepOreHHbIN KaTalnus3.

KonebarenbHble peakuuu.

Xumunyeckoe paBHoBecue. OOpaTUMbIe U HEOOPATUMBbIE pEaKLIUU.

KoHcTaHTa XMMHUYECKOTO PABHOBECHS.

Cwmenienne xumuueckoro papHoBecusd. [Tpunuun Jle—Illarense.

BnusiHue KOHIEHTpaly, JaBIEHNs U TEMIIEPATYPHI.

@da30BbIE PABHOBECHS.

@da30BbIe AMarpaMMBbl 1JI1 OAHOKOMIIOHEHTHBIX CUCTEM.

KonTtpouabHbie Bonpocsl 1o Teme «PacTBopbn»

ITonsarue pactBopa. PactBopuMocTs BemecTBa. PacTBOpuMOCTS rasa.

PactBopsl. CrtocoObI BeIpaskeHHs KOHIIEHTPAITUH paCTBOPOB (MaccoBast AOJIsI, MOJISIPHAS
KOHIIGHTPALUs, MOJIAPHAs: KOHIICHTPALIMs SKBUBAJICHTA, MOJIbHAS OIS, TUTD).
KonnurarusHele cBolicTBa pacTBOPOB. M ieanbHbIN pacTBOp.

3akonel  Paymsa: | (toHomerpmueckuit) wu |l (90ymnmmockonmuueckuit M
KPUOCKOTIMYECKUH).

Ocmoc. Ocmotnyeckoe naBieHue. Cxema 0CMOMETpa.



12. KuciioTHO-0CHOBHBIE B3aNMOIENCTBUS BEIECTB.

13. Honnast Teopus KMCIOT U OCHOBaHUN AppeHuyca. OCHOBHBIE MOHATHS U MOJIOKEHUS
Teopuu AppeHnyca.

14. Jucconmanus KucjaoT, OCHOBAHUH U COJIEH C TOUKU 3pEHUS HOHHOU Teopuu AppeHunyca
(mpumepsr).

15. Crenenp auccounanyu. CUIbHBIE U claOble AIEKTPOIHTHI.

16. Jlucconmanus cnadbix 3JeKTpoiauToB. KoHcTaHTa Auccoraiyi.

17. 3akoH pazbasienus OcTBanba.

18. Peakiiuyn noHHOr0 0OMeHa MEXKy JEKTPOIMTAaMH (Ha IPUMEpE peakIuii 00pa3oBaHus
CJ1a00r0 3JEKTPOIUTA, OCAKA U Ta3a).

19. [IpousBeneHne pacTBOPUMOCTH.

20. Honnoe npousseneHue Boibl. BogopoHbIid U THIPOKCUIIBHBIN TOKA3aTENH.

21. I'mpponus coseld. TUbl rUAPOIN3a CONIEH.

22. KonnuecTBeHHBIE XapaKTEPUCTUKU MPoOIiecca THIPOIN3a.

23. @DakTophl, BIUSAIOIINE HA TTPOLIECC TUIPOTU3A.

KOHTpOJILHLIe BOIIPOCHI IO TEME «I[ncnepcm,le CHCTEMBI»

I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.
HucnepcHocth. Knaccudukanum 1ucnepcHbIX CUCTEM.
Kommonmaeie pactBopsl. JInoduinsHbIe U JIMOPOOHBIE KOJUIOUIHI.
CriocoOsl MmoTydeHus: KOJUTOUIHBIX PAaCTBOPOB.

CrpoeHune KOJIOUTHBIX YacTHL.

IIpaBuno dasiaca — Ileckopa.

Y CeToN4nBOCTh KOJUTOMAHBIX CUCTeM. CTaOMIN3aTOPHI.
Koarymsmus nuopuinbHbIX U TM0(OOHBIX KOJIOHIOB.
CenuMeHTalys KOJUTOUIOB.

0. Koarymsius KomIouaHbIX pacTBOPOB IEKTPOTUTAMH.

1. [IpaBumno lyneue — Napau. Koarynupyroias crnocoOHOCTb.
12. OnTHyeckue CBONCTBA KOJUIOUIHBIX PACTBOPOB.

13. DNeKTpUUECKUE CBOICTBA KOJUIOUIHBIX PACTBOPOB.

RBROooo~NoORwNE

KonTpoabHbie Bonpochl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
npouecchn

OCHOBHBIE MIOHATHUS TEOPUU OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM.
OKHUCIIUTEHLHO-BOCCTAHOBUTEILHBIE CBOMCTBA BCUICCTB.

Bakneimme OKUCIUTENN U BOCCTAHOBUTEIH.

Tunbl OKUCIUTETEHO-BOCCTAHOBUTENIBHBIX PEAKIUH (TIPUMEPHI).
OKHCIUTENBHO-BOCCTAHOBUTEIbHBINA TOTEHIIUA.

VYpasuenue HepHcra.

CocraBiieHHE OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI.
HaHpaBJ’IeHHe OKHUCIHUTCIIbHO-BOCCTAHOBUTECIIbHBIX peaKHHﬁ.

NGO~ wWdE

KOHTPOJILH])IB BOIIPOCHI IO TEME ((BHCKTPOXI/IMI/I‘ICCKI/IC CUCTEMBD»

11. DnekTpoXxuMu4ecKrue cucteMbl. Kimaccudukarus 31eKTpOXUMHUYECKUX TTPOIIECCOB.

12. DNEeKTPOXUMHUYECKHE MPOLECChl, MPOTEKAaIolMe Ha TpaHHIE pa3liena «MeTaul —
pacTBoOp».

13. l"anpBanmyeckuii aemeHT Jlanmaisa — Skoowu.

14. DNEeKTPOABUKYIIAsl CUjla ralbBaHUUYECKOIO JIEMEHTA.

15. N3mepenne  3NEKTPOAHBIX  MOTEHIMANOB. Psa  CTaHAAPTHBIX  3JEKTPOJHBIX
noTeHIMaioB. CBOMCTBA METAIJIOB B COOTBETCTBUM C HMX TOJIOXKEHUEM B DALY
HaIpsHKEHUN.



16.
17.
18.
19.
20.
21.

22.
23.
24,
25.
26.
27.
28.
29.

VYpasnenue HepHucra.

DNEeKTPOIN3 pacilIaBoB U pacTBOpoB. KaToaHble 1 aHOAHBIE POLIECCHI.

O6bennHeHHBIH 3aKkoH Dapanes. Berxos mo Toky.

Kopposus metamnos. Knaccudukaiys KOppo3MOHHBIX MTPOIIECCOB.
Xumuyeckasi Koppo3usl.

DNEeKTpOXUMHUYECKass KOppo3usi. AHOIHOE OKHCIICEHHE MeTajljia
BOCCTAHOBJICHHUE OKHCIIHTEIIS.

[Tpumepbl KOPPO3HUH B KUCIION cpelie U aTMOC(HEPHON KOPPO3UH.
CKopocTh KOPPO3UH.

3anuTa METaJUIOB OT KOPPO3HH.

3alUTHBIE TOKPHITHS.

DIEKTPOXUMHUYECKHE CITOCOOBI 3aIIUTHI OT KOPPO3UH METAJLIOB.
XHUMHYECKHE NCTOYHHUKHN TOKA. ["aIbBaHMYECKUM DJICMEHT.
XUMUYECKUE UCTOYHUKHU TOKA. AKKYMYJISTOPBI.

XHUMHYECKHE NCTOYHUKHN TOKA. TOIUIMBHBIC DJIEMEHTEI.

n  KarogHOC



Mpuioxenne 2

7. OeHOYHbBbIE CPeACTBA /IJIsl NPOBEJEHUS MPOMEKYTOYHOMH aTTeCcTAluU
HpOMe)KYTO‘-IHaSI aTTeCcranui HUMECT OCJIBbIO OIpCACINTb CTCIICHDb JOCTHIXKCHUA
3aIJIaHUPOBAHHBIX PE3Y/IbTATOB OOYyUEHUS MO JUCIUIUIMHE 3a ONpeAeNeHHBINA Mepuo 00yUeHHUs.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHHUS] M OLICHOYHBbIE CPeACTBA /JJsl NPOBeIeHHS
NPOMEKYTOYHOM ATTEeCTALMM:



Kon
WHIUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHI[NHA

O1eHOYHEIE cpe€acTBa

OIIK-1 CnocobeH pemath 3a1a4u mpodheccHoHaTLHOU IeATETPHOCTH Ha OCHOBE UCIIOJIE30BAHUS TEOPETHUECCKUX U MPAKTUYCCKUX OCHOB €CTECTBEHHBIX U

TCXHUYCCKHUX HAYK, a4 TAKKC MATCMAaTUYCCKOI'O allrapara

OIIK-1.1

Omnpenenser XapaKTePUCTUKU

¢u3n4eckoro M XUMHYECKOTO
npoiiecca (SBJICHHS), XapaKTEPHOTO
Ui 00BEKTOB TpodeccrHoHaIbHON
JeSITeIIbHOCTH, Ha OCHOBE
TEOPETUYCCKHUX u

OKCIICPUMCHTAJIbHBIX HCCIIeIOBaHU M

Hepeueub meopemuiecCKux 6onpocoe K sauenty.:

16.
17.

18.
19.
20.
21.
22.
23.

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBbI, (YHKIIMH COCTOSIHUSA CUCTEMBI. [IepBbIil 3aKOH TepMOIMHAMUKH.

OHepreTuka XMMHUYECKHUX IPOLIECCOB.

OHnransnus. 3akoH ['ecca u ciieCTBUSA U3 HETO.

OHntponus. YpasHenue bonbiiMana. BTopoil u TpeTuii 3aKOHbI TEPMOJIMHAMUKH.

Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHsisi 1 UCTUHHAs CKOPOCTH
peakunn. Kunernueckas kpuasi.

CKopocCTb peakui U METO/Ibl €€ PEryJINPOBAHHUS.

Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-T'odda.

OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILIEKC. Y paBHEHUE AppeHuyca.

. KaranuzaTopsl 1 kaTanuTHYECKUE CUCTEMBL. | OMOT€HHBIN KaTalnus.

. KaTtanuzaTopsl 1 KaTanIUTUYECKUE CUCTEMBI. [ €TepOreHHbIN KaTains.

. XuMHueckoe paBHOBecue. KOHCTaHTa XUMHUUYECKOTO paBHOBECHS.

. Cmemenne xumuueckoro paHosecusd. [Tpunuun Jle [larense.

. PactBOpb1. CiocoObI BeIpakeHUsl KOHIIEHTPAIIUU PACTBOPOB.

. PactBops! anektponntoB. CTeNeHh U KOHCTAHTA JEKTPOJIMTUUECKONW TUCCOIHUAIIMU. 3aKOH

pa36asnenus OcTBaibaa.
Jucconumanus KuciaoT, OCHOBaHUM, cosieil. AM(pOTEpHbIE JIEKTPOIUTHI.

PactBopumocts. IlpousBeneHne pacTBOpUMOCTH. YCiIOBHE 00pa3oBaHHsS U PAaCTBOPEHUS
OCAaJIKOB.

Hucconnanus Boasl. lonHOe pounssenenne Boabl. pH.

I'maponus coneit. CTeneHs U KOHCTaHTa THAPOIIU3a.

Hucnepcusie cucremsl. Kimaccudukarus. JinopunsHsie 1 110()0OHBIE KOJTOUIBI.

CtpoeHnne KOJUTOUTHBIX YacTHII.
Koarymnsiuust KoJuIouHbIX pacTBOPOB.
OKHCIUTENIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBa

BEIIECTB. Knaccudukanus




Kon
AHAUKATOPA

NHpukatop AoCTHXKEHUS
KOMIIETEHIINU

OneHouHble CpeacTBa

OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI.

24. DnekTpoXuMHYECKHe CUCTEMBI. 3akoHbl Dapanes. DIeKTpOoaHBIA TOTESHIIUAI.

25. I'anpBannveckuii anemMeHT Jlanusisa SIkoOu.

26. DJIEeKTPOXUMUYECKUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [IpuMeHeHue aiekTponsa.

27. DnekTpoyin3. AHOMHBIM U KaTOIHBIA MPOIECCHI IPH AIEKTPOJIU3e pacTBOpoB. [IpumeHeHue
AIIEKTPOJIN3A.

28. Kopposus. Bugsl kopposzuu. Crioco0bl 3aIMThl METAIIOB OT KOPPO3HUH.

OIIK-1.2

Hcnonb3yeT TeOpeTHYeCKue OCHOBBI
TCXHUYCCKUX HAYK IJI NPUMCHCHHA
WHHOBAIIMOHHBIX TEXHOJOTM Ha
pEabHBIX CTPOUTENIBHBIX 00BEKTOB

Hpumepn ble npaKkmuueckKue 3a0anus

1. Hamucarh 3JIEKTpOHHBIC YpPaBHEHHS JJICKTPOJIHBIX MPOIECCOB, YPAaBHCHHE CYMMAapHOMW
TOKOOOpa3yromei peakuuu, BeMUCIUTh J/IC raqpBaHUYECKOTO 3JIEMEHTA, €CIIM KOHIEHTPAIUU
34 241
noHOB MeTaiioB paBHbL: [Al°]=0,001 mons/a, [Co™ ]=0,1 mMonb/m.
2. Hammucatb MOHHBIE ¥ MOJIEKYJISIpHBIE ypaBHEHHs peakiuii ruaponu3sa comueit: KsPOys; NaSOy;
ZnC|2.
3. 3aKOHYMTH YpaBHEHH PEaKIIHii, HAMCAB UX B MOJICKYJIIPHON M MOHHOM (hopMax:

Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaibius coaepxurca 478,8 r Ca(OH),. IlnotHocTs pactBopa 1,14
r/mit. Paccuuraiite: o(Ca(OH)2); Cy; Cox; Cmy N(Ca(OH)) u N (H20); T.

5. CocTaBbTe ypaBHEHHsI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIil:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnOy4 + NaySO3 + HyO —.

6. Hamucath SJ€KTpOHHBIC YpaBHEHHUS JJICKTPOJIHBIX IPOIECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3yromeil peakuuu, BeIYUCIUTh DJ[C ranbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
+ +
MOHOB METAJJIOB PABHBI: [Mn2 1=0,01 momnb/m, [Au3 1=0,1 monb/m.

7. 3aKOHYUTH YpaBHEHUs peaklUii, HamKrcaB UX B MOJIEKYJIIPHOM U MOHHOM dopMax:
NH4OH + HNO3; —, Zn(OH); + NaOH—, AIPO4 + Na;SO4 —.

8. HamncaTh ypaBHEHUS peakluii THIPOJIN3a B MOJIEKYIsipHOM U HoHHOM Buje: Aly(SO4)s, KCI,




Kon
AHAUKATOPA

NHpukatop AoCTHXKEHUS
KOMIIETEHIINU

OneHouHble CpeacTBa

Na,SOs.

9. Hamucath SJCKTPOHHBIC YpPaBHEHHUs ODIIGKTPOJHBIX MPOIECCOB, ypaBHEHHWE CYMMAapHOM
TOKOOOpa3yromei peakuuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO AIJIEMEHTa, €CIM KOHIEHTPAIUU
+ +
MOHOB METAJJIOB PABHBI: [Zn2 1=0,01 mounp/m, [Cu”]=1,0 Moms/m.

10. Cynbdar amomunans maccor 36,4 T pactBopwin B 100 T Boasl. [I10THOCTE MOTy4eHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hammcarp 51eKTpOHHBIE YpaBHEHHUS JJIEKTPOAHBIX IPOIECCOB, ypaBHEHHUE CYMMAapHOMN
TOKOOOpa3yromel peakiuuu, BeIYUCIUThL DJ[C rallbBAaHHMYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUU
HOHOB METAJJIOB PABHBI: [Mn2+]:0,01 moub/11, [Ag*]=1,0 Mob/m.

12. 3akOHUYHUTH ypaBHEHUS PEAKIIHii, HATUCAB UX B MOJIEKYJISIPHOM U HOHHOM BUJIE:

MnS + H,SO,4 —, Fe(OH)3; + NaOH —, NH4CI1 + KOH —.

13. Onpenenure TEpMOIMHAMUYECKYIO BO3MOKHOCTB NpoTekanus peakuun CaO) + 2 Cio) =
= CaC; () + CO(p, AH; = 460 x/Ix npu crannapTHeIX ycnoBusx. Paccuuraiite Temnepatypy Hadana
peakiuu, ecaun  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaCy)= 70 Jx/Monb-K;
S(CO)=197 dx/moms-K.

14. CocTaBbTE ypaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUI:

KMnQO4 + NaNO, + H,SO,4 —, Crz(SO4)3 + Br, + NaOH —.

15. Onpenenute TEPMOANHAMUYECKYIO BO3MOXKHOCTB npotekanus peakuun 2 Cl ) + 2 HyOy =4
HClry + Oy (r, AH; = 115,6 x/[x npu cranmapTHBIX ycnoBusx. Paccuuraiite Temneparypy Hadana
peakiuu, eciau S(Clp)=223 Jhx/mons K; S(H,0)=189 x/mons-K; S(HCl)= 187 x/Mons-K;
S(02)=205 Tx/monbK.

16. Harucatps ypaBHEHHSs peakiliii rHapon3a B MoJieKyssipHoM 1 nonHoM Buje: CrCls, NaNOs,
K,COs.

17. CocraBbTe ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI:

K>Cr,07 + NapSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.
18. I'omorenHas peakius mpoTekaeT mo ypaBHeHutro H, oy + b ) = 2 Hly). Hauanpnas
KOHIIEHTpaluss Bojgopoaa 2,1 Monbs/n, noga 1,5 monw/n. Bo CKOIbKO pa3 M3MEHHUTCS CKOPOCTh
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peakuuu, koraa npopearupyet 30% Bogoponaa?

19. B 640 M Boasl pactBopuin 160 1 xmopuna xeinesa (I1I). [moTHOCTH mOTydyeHHOTO pacTBOpa
1,032 r/mu. Paccunraiite: o(FeCls); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpeznenure TEPMOJMHAMHUYECKYIO BO3MOMKHOCTb IpoTeKaHHus peakuun CS; () +3 Oyp)=
=CO; (y + 2 SO; (y, AH; = -1075 x/Ix mpu craHgapTHBIX yciaoBusix. Paccuuraiite temmepatypy
nadana peakuuu, eciu S(CS;)=151 x/monb-K; S(02)=205 Ix/mons K; S(CO,2)= 213 JIx/Monb K;
S(S0,)=248 JI:x/monb K.

21. Peakuus uner no ypasHeHuto: 2 Hy ) + Sy (n = 2 HaS(ry. HauanbHas KoHLeHTpalys BoAopoaa
2 Mow/m, cepsl 1,5 Moub/n. OnpenesuTe BO CKOJIBKO pa3 K3MEHHUTCSI CKOPOCTh PEaKIIMH K MOMEHTY,
korna npopearupyet 0,7 MoJib/1 Bojopoaa?

22. Onpeznenute TEPMOJUHAMUYECKYIO BO3MOXKHOCTh TPOTEKaHUS peakiuu 2 ZNS o + 3 Oy =
=2 2Zn0 ) + 2 SO; 1), AH, = -890 x/I>x npu crangapTHBIX ycloBusX. PaccuuTaiite Temneparypy
Hauana peakiuu, ecian S(ZnS)=58 J:x/monb K; S(02)=205 JIx/mons K; S(ZnO)= 44 JIx/mons K;
S(S0,)=248 Jxx/monbK.

23. HauanbHble KOHIEHTPAUK UCXOIHBIX BelecTB B peakuuu: 2 SO; ) + Oy () = 2 SO3 () 6b11H
pasusbl 1,8 Monb/nm SO, 1 2,4 Moab/m Oz. Bo CKOJBKO pa3 H3MEHUTCS] CKOPOCTh PEAKIIMH K MOMEHTY,
korja npopearupyert 0,8 moinb/n SO,?

24. B pactBope opToochopHoit kucinoTsl Mmaccoit 1200 r u miotHOCTHIO 1,153 /M1 copepxKuUTCs
312 r H3POy. Paccuntaiite: ®(H3POy); Cy; Coxs Cry N(H3PO4) 1 N (H20); T.

OIIK-1.3

Pemaer wmH)XeHepHBIE 3a1a4uu
ITOMOUIBIO
anmapara  BEKTOPHOMU
AHAJIMTUYECKON T€OMETPUH

MAaTEMaTHYCCKOI'oO aHajln3a

C

MaTEMaATHYIECCKOI'O
anreopsl,

u

Ilpumepnvle npakmuyeckue 3a0anus

1. s peakyun CHy (ny + CO2 () = 2 CO () + 2 Hp (1) onpenennte BO3MOKHOE HalpaBICHHAE
CaMOTIPOU3BOJILHOTO TEYCHUS PEAKIINH MTPH CTAaHJAPTHBIX YCIOBUSIX U Ipu  Temriepatype T =927 OC,
eclu TerioBOM 3(deKT peakuuu 10 3aJaHHOM TEeMIIepaTypbl HE HM3MEHUTCA. YKaXKHUTE: a)
BBIJICJISIETCSI WJTM TIOTJIOMIAETCSl DHEPrusi B XOJA€ peakuuu; 0) MPUYUHY HAWJEHHOTO H3MEHEHMUS
sHTponuHU. Paccunraiite TemnepaTypy Hadajaa peakiuu.

2. Bripa3uTe 4epe3 KOHIIEHTpAIM PEareHTOB KOHCTAaHThI PABHOBECHS CIIEIYIOIIUX PEaKIInn
Nory + 3 Hory = 2 NH3p, AH = -92,2 xJx. YkaxuTe HampapieHHE CMEIIEHHsS XUMHUYECKOTO
paBHOBECHSI STUX PEaKLUi: a) MPH MOHUKEHUHU TEMIIEPaTyphl, €CIH JaBJICHHE MOCTOSHHO; 0) mpu
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IOBBIIICHHUH OaBJICHUA, €CJIIU TEMIIEpaTypa IMOCTOSIHHA.

3. CkoIbKO MUUTMIHTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIOTHI C TUIOTHOCTHIO 1,84 1/mi
norpedyercs s npurorosienus 2 i1 0,25M pactsopa?

4. Kakuwe u3 cienyrommux coiseit moasepratorcs ruaponusy: NaySiOs. Cu(NOs),. KBr?
CocTaBpTe MOHHBIE M MOJIEKYJSPHBIE YpaBHEHHUs T'HAPOJN3a COOTBETCTBYHOIIMX coiiel. Kakoe
3HaueHune pH (< wim> 7) UMEI0T pacTBOPHI ITUX COJCH?

5. 301b THApOKCUAA MarHus noaydeH mytem cmemuBanus 0,02 n 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TOJY4EHHOTO 30JI1 W HAIUIIATE
bopmyTy €ero MUIIEIUIBL.

6. PaccunTaiiTe 2JIEKTPOJBIDKYINYIO CHITy W ONPEISIIMTE HAIPABICHUE CaMOIPOHU3BOJIEHOTO
MIPOTEKAHUS peakuuu pu CTaH/IapPTHBIX YCIIOBUSX, HCIIOJB3YS 3HaYEHUS
OKHCIIUTENBLHO-BOCCTAHOBUTENBHBIX oTeHaios H) + H3PO, — J, + H3PO; + H)0.

7. llpuBeauTe CXeMbl SJIEKTPOAHBIX IPOLECCOB W MOJIEKYJISIPHBIE YPABHEHUsS PpEaKIuM,
MPOTEKAIOIINX MPH JICKTPOXUMHUUECKON Koppo3un ranbaHonapsl  Co/Ni: a) B kucioit cpene; 0) BO
BJIa)KHOM Bo3ayxe. Onpenenure yOblUTb MacChl aHO/1a ITPH KOPPO3UU B KUCIIOH cpeze 3a 20 MuH, eciu
CKOpocTh Kopposuu coctasuiua 0,01 r/4.

8. CocTaBbTe 31EKTPOHHO-UOHHBIE YPAaBHEHUS JIEKTPOJHBIX MPOLECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHUE PEAKIIUHU, TPOUCXOIAIIEH TpH dieKkTposnse pactBopa CoSOy4 Beruncnure
(akTHYEeCKOEe KOJMYECTBO MeTallla, MoixydeHHoro Ha katoae npu anektpoimnse Co(NOs),, ecim
NIEKTPOJIN3 NPOBOAMIM B TeueHMH | 4. Beixox mertamna mo Toky coctaBmil 85%. Ykaxkute
BO3MO>KHBIE IPUYMHBI YMEHBIIEHHS BBIX0/1a METAJUIA [10 CPABHEHUIO C PACYETHBIM.

OIIK-1.4

Pemaer Teoperuueckue 3amauu B
obmactu TEIUIOTeXHUKH,

Hpumepn blé npaKkmuuecKue 3a0anus

1. Jna peakuyun CHy (ny + CO2 () = 2 CO () + 2 Hy (1) onpeniennre BO3MOXKHOE HaNpaBICHAE
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THIPaBIMKH,  TeIioMaccooOMeHa,
UCIIOJIB3YS ¢dbyHIaMeHTalbHbIE
3HAHUS

CAMOIIPOM3BOIBHOTO TEUCHH)S PEAKIIHH IPH CTAHIAPTHBIX yCIoBUsX n npu  Temmeparype T =927°C,
ecii TemioBoi 3¢¢deKT peakuu O0 3aJaHHOW TemrepaTypbl HE M3MEHHUTCS. YKaxHuTe: a)
BBIJICTISICTCSl WJIM TOTJIOUIAeTCS JHEpPrus B XOJA€ peakiuu; 0) MpUYMHY HalJIEHHOTO W3MEHEHUs
sHTponuu. Paccunraiite TemnepaTypy Hadajla peaKiiu.

2. BeIpa3uTe vepe3 KOHIICHTPALUN PEarcHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIIUX PEaKIIUH
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHUE CMEILICHUS XUMHUYECKOIO
PaBHOBECHSI STUX PEAKLUi: a) MPH MOHKEHUH TEMIIEPATyphl, €CII JIaBJICHHUE TIOCTOSIHHO; 0) Tpu
TIOBBIIIICHUH JIABJICHUS, €CITH TEMIIEpPaTypa MOCTOSHHA.

3. IlpuBenute cXEeMbl 3JICKTPOIHBIX IPOLECCOB W MOJCKYJSPHBIC YPAaBHEHHS PEaKIIHiA,
NPOTEKAIOIIUX MPH JCKTPOXUMHUUECKON Koppo3un ranbaHonapel  Co/Ni: a) B kuciioii cpejie; 0) BO
BIIXKHOM Bo3ayxe. Onpeaenure yOblIb MACChl aHOA ITPU KOPPO3UH B KUCIION cpene 3a 20 MuH, eciiu
CKOpocTh Koppo3uu coctapmia 0,01 /4.




0) Ilopsiiok mpoBeaeHUs MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEIN U KPUTEPHH
OlLleHUBAHUS:

[TpoMexyTouHass arTecTalys IO JUCUUIUIMHE «XHUMMS» BKIIOYAET TEOPETUUYECKUE
BOTIPOCHI, TTO3BOJISIONINE OLCHUTh YPOBEHb YCBOCHHUSI 0OYUYaAIOIIMMUCS 3HAHUHM, M TPAKTHYECKUE
3aJ]aHusl, BBISBJIAIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BIIAJCHUM, TPOBOAUTCS B hopMme
3ayeTa.

3ayer Mo JAHHOW AMCUUIUIMHE MPOBOAUTCS B YCTHOH (opme mo Omieram, KaKIbld U3
KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OHO IIPAKTHYECKOE 3aJaHUE.

Ilokazamenu u Kpumepuu ouenueanusn sauema:

«3a4TEHO» - O0YyYaromMiics JAEMOHCTPUPYET MOPOTOBBIM ypOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMM: B XOJ€ KOHTPOJIbHBIX MEPOINPUATUI JONYCKAIOTCS OIIMOKH, HpPOSBISAETCS
OTCYTCTBHE OTAEIbHBIX 3HAHUI, YMEHHI, HABBIKOB, 00YYaIOIIMUNCS UCIBITHIBACT 3HAUUTEIbHbBIC
3aTpyJHEHUS NPU ONIEPUPOBAHUU 3HAHUSMU M YMEHUSMU IPU UX [IEPEHOCE HA HOBBIE CUTYaLIUH;

«HE 3a4TEHO» - 00yJaroIIMiics HE MOXKET MOKa3aTh 3HAHUSI HA YPOBHE BOCIIPOU3BEACHUS 1
00BsicHeHus1 HH(OPMAIK, HE MOXKET IMOKa3aTh MHTEIUICKTYAIbHBIC HABBIKH PEUICHUS MPOCTHIX
3azay.



