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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM T'OJTy Ha 3aceaHuu Kapeapsl XUMUU

[Iporokonm ot 20 . Ne
3aB. kadenpoii E.A. BonkoBa

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

[Iporokonm ot 20 . Ne
3aB. kadenpoii E.A. BonkoBa

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

[Iporokon ot 20 . Ne

3aB. kadenpoit E.A. Bonkosa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM TroJly Ha 3acefanuu Kadeapsl XuMHUU

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
NeSITEIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

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

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

"Xumus" B 00beMe IporpaMMbl cpeiHENd 00111e00pa30BaTEIbHOM IKOJIbI

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

be3zonacHOCTb XKU3HEACATEILHOCTH

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00y4eHus:

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

KO[[ HHAUKATOopa I/IHIII/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

YK-1 CniocobeH ocyliecTBIATh MOUCK, KPUTUYECKUI aHaTN3 U CUHTE3 UH()OPMAIIUH,
MIPUMEHSITh CUCTEMHBIN MOJIXOJ IJIsl peHICHHsI TOCTABJICHHBIX 33724

YK-1.1 AHanm3upyeT 3a/1a4y, BeICISISE e 0a30BbIe COCTABIISIONINE,
paccMmaTpuBaeT U MpejiaracT BO3MOKHbIE BAPUAHThI pEIICHUS
MMOCTaBICHHOMN 3aJa4du, OllCHUBAasA UX JOCTOMHCTBA U HEAOCTAaTKN

YK-1.2 Onpenensier, THTEPIPETUPYET U PaHKUPYET UHPOPMALIUIO, TpEOyeMyIO
JUISl peLIeHUs] IOCTaBIEHHON 3aa4l; OCYIIECTBIISIET OUCK HHPOPMALIUU
10 PA3JIMYHBIM THUIAM 3aIIPOCOB

YK-1.3 [Tpu 06paboTke nHOpMaLIUK OTINYAET (PAKTHI OT MHEHHH,
MHTEPIIPETALNN, OLIEHOK, (POPMUPYET COOCTBEHHBIE MHEHUSI U
CYXKJCHMsI, apTyMEHTHPYET CBOU BBIBOJIbI U TOUKY 3PEHHUS




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

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

HHUCJIIC:

— KOHTaKkTHast pabora — 58,05 akas. yacos:
— ayauTopHas — 57 akaj. 4acoB;
— BHeayauTopHas — 1,05 akaj. 4acos;

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

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

@dopma arTecTaluy - 3a4eT

AynuropHas % o
KOHTaKTHas paboTa E z dopma TeKyIero
o =
5 B aKaJ. yacax 3 Bn KOHTPOJIS
Paznen/ Tema 3 (B acan ) =l = A . P Kox
g 8 © | camocrosiTenpHON | ycrieBaeMOCTH H
JIACIMTUTAHBI ] g = . | xommerenun
3 o B paboThI MPOMEKYTOTHOU
na6. | mpakr. [ € &
Tlex . PaKt. | =@ aTTeCTalnuu
3aH. 3aH. | O &
1. Xumus
- oopmIeHHE
oTyera 1o
1abopaTopHOi
pabore;
- perieHne 3amura
OMAIITHETO nabopaTopHOH
1.1 Xumuueckas A parop VK-1.1, VK-
4 6 8 3amanus Ne 1; pabotsl. JlomarHee
TepMOJUHAMUKA 1.2, YK-1.3
- 3amadue Ne 1.
CaMOCTOSITEIIBHOE TecrupoBanue.
U3y4YeHHE
y4eOHOi u
HAay4YHOU
JUTEPATYPBI.
- oopmieHHE
oTYeTa 1o
nabopaTopHO
pabore;
1 - perieHne 3amura
JIOMAIITHETO naboparopHoi VK-1.1. VK
1.2 XumMnueckas KUHETHKA 2 4 8 3agaHus Ne 2; pabotsl. [lomanHee 12 YIZ 13
- 3amanue Ne 2. - '
CaMOCTOSTENEHOE TecTupoBanue.
n3y4YeHUe
yaeOHOU 1
Hay4YHOU
JUTEPATYPBHI.
- ohopmIeHHE
oTYeTa 1o
N 3amura
nmabopaTtopHoOi naBopatopHoii
abore; YK-1.1, VK-
1.3 PacTBOpHI 4 8 11 p g pabotsrl. JlomarrHee g
- peleHue 1.2, VK-1.3
3aganue Ne 3.
JIOMAIITHETO
TectupoBanue
3aganus Ne 3;




CaMOCTOATENBHOE
n3y4eHUE

y4eOHOH U
HayJHOU

JUTEPATypEI.

1.4 JTucriepcHble CUCTEMBI

8,95

- oopmieHHE
oT4eTa o
nabopaTopHO’
pabore;
CaMOCTOSTENBHOE
U3ydeHUE
yueOHOW U
Hay4YHOU
JUTEPATYPEL

3ammra
nabopatopHoOn

paboTHI.
TectupoBanwue.

VK-1.1, VK-
1.2, VK-1.3

1.5 OkucnurensHO-
BOCCTaHOBUTEJILHBIE
MIPOLIECCHI

- oopmieHHE
oT4eTa 1o
nabopaTopHO
pabore;

- pemeHue
JIOMAIIIHETo
3aganus Ne 4;
CaMOCTOSITENEHOE
n3ydeHue
y4eOHOH U
HaY4YHOU
JIUTEPATYPBL

3amura
nabopaTtopHOH

pabotsl. JlomamiHee

3amanue Ne 4.
TectupoBanue.

VK-1.1, VK-
1.2, YK-1.3

1.6 DnekTpoxumMu4eckue
CHCTEMBI

10

- oopmIieHHE
oTdYeTa Mo
naboparopHoi
pabore;

- perieHne
JOMAIIHEeTO
3aganus Ne 5;
CaMOCTOSITEIIbHOE
U3y4eHne
y4eOHOH U
HAay4YHOU
JUTEPATYPBI.

3ammra
nmabopaTopHOi
pabotsl. [lomamHee
3aganue Ne 5.
Tectuposanue.

YK-1.1, VK-
1.2, YK-1.3

Wroro no pazneny

19

38

49,95

Wroro 3a cemectp

19

38

49,95

3a4ET

MTOFOIK)HHCHHHHHHB

19

38

49,95

3a4€CT




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
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 aTaKu, JIEKIUI-
KOHCYJIbTAIIMH, TJIe TEOPETHUECKUI MaTepuall 3apaHee BBIAACTCS CTyIeHTaM IS
CaMOCTOSITENILHOTO U3yUEHHUsI, ISl TIOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JECKITHs
MPOXOHUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMHUMO 3TOTO B JIEKIIUU MOTYT UCIIOIB30BATHCS DJIEMEHTHI TPOOIEMHOTO
nznoxenus. Ocoboe MeCTo B MPOIIECCE MPETOAaBaHUS IUCHUILTHHBI «XUMHUS 3aHUMAIOT
JIEKIMH C MCTIOJIb30BAaHUEM JIEMOHCTPALMOHHOTO XMMUYECKOTO SKCIIEPUMEHTA, KOTOPBII
MO3BOJISICT HAaUOOJIEE MOJIHO PEATU30BaTh METO/ IPOOJIEMHOTO 00Y4EHUS Yepe3 MOCTAHOBKY
po0JIEM € TIOMOIIBIO IEMOHCTPALIUH SIBICHHUH, PeaKLUi UITH ITPOLIECCOB.

Jis peanuzannu MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHON 00pa3oBaTeabHOM
TEXHOJIOTUH NPOBOASATCS JIEKLIUU-BU3YaIN3alliH, B X0/I€ KOTOPBIX U3JIOKEHHE
TEOPETUYECKOI'0 MaTepHaja COMpOBOXKIACTCS IPE3CHTAI[UCH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xoe J1a00opaTopHbIX 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 KOHTEKCTHOTI'O 00Yy4€eHus,
KOTOPBIH 1103BOJIIET YCBOUTh MaTe€pHall IyTeM BBISABICHUS CBA3EH MEXKIY KOHKPETHBIM
3HaHUEM U ero npuMmeHeHreM. Kpome toro, riesiecoo0pa3sHo UCIOIb30BaTh TEXHOIOTHIO
KOJIJIEKTUBHOI'O B3aUM0OOOyueHHs (IapHYIo paboTy) TpeX BUJOB: cTaTUYeCKas 1apa,
JMHAMUYecKas napa, BapHMallMOHHas Ilapa; COBMEILAs €€ ¢ TEXHOJIOIHel MOAYJIbHOTO
oOyueHus. BeIMOTHUB 3KCIEpUMEHT, 00ydaromuecs GopMyIUpyrOT 0000IIEHHBIE BHIBOIbI
10 CEpUU OIBITOB, UCIOJIb3Ys MPUEMbl AaHAJIOTHH U CPAaBHEHUS.

CamocrosTenbHas paboTa 00y4aronXxcs BKIOYaeT B ce0s caMble pa3HOOOpa3HbIe
(dopMbl yueOHOM AeATENbHOCTH: BBIMOJIHEHHE JOMAIIHUX 33aJJaHUH, 3aBepIICHNE
oopmieHus 1ab0paTopHBIX pabOT, MOATOTOBKA K MPAKTUKYMY, U3y4€HHE OCHOBHOTO U
JIOMOJTHUTEIBHOTO MaTepraa o yueOHUKaM M MOCOOUSM, UTEHHE U MPOpaboTKa HaAy4YHOU
JIUTEepaTypsl B OMOIMOTEKe, HaMcaHue peepaToB U KypCOBBIX paboT, MOJrOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectanuu.CaMocTosTenbHas paboTa o0yJaromuxcs
JI0JKHA OBITH HalpaBlieHa Ha 3aKpeIyIeHUs TEOPETUYECKOT0 MaTepuaa, U3JI10)KeHHOTO
IpernoiaBaTeseM, Ha MpopaboTKy TeM, OTBEIEHHBIX Ha CAMOCTOSTENIbHOE U3yUeHHE, Ha
MOJITOTOBKY K JJAOOPAaTOPHBIM 3aHATHSIM, BBIITOJIHEHHE JOMAIIHUX 33aJJaHU{ U MOJTOTOBKY K
PYOEKHOMY U 3aKITIOYUTENBHOMY KOHTpouo. [Ipu nmpoBeneHun pyoexHOro U
3aKJIFOYUTEIBHOTO KOHTPOJIS OCHOBHBIMHM 3aJlauaMu, CTOSIIIIUMHU MEpe]] IIPeroiaBaTeliem,
SIBJISIIOTCS: BBISIBJICHUE 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 UHTEPAaKTUBHBIE CPEICTBA MO3BOJISIOT SKCIEPUMEHTHPOBATH C HOBBIMU
¢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, IPOAHATU3UPOBATh
OIMOKH U TIPOUTH TECT BTOPUIHO.

6 Y4eOHO-MeTOoqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst

[IpencraBieno B mpuioxeHuu 1.



7 OueHO4YHbIE CPeICTBA ISl POBEeHUsI POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B TPUIOKEHUU 2.

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITUHBI
a) OcHoBHAas JMTEpPaTypa:

1. 'enbdpman, M. U. Xumus : yueonuk / M. U. T'ensdman, B. I1. FOctpaToB. — 4-¢ u3n. —
Cankr-IlerepOypr : Jlans, 2022. — 480 c. — ISBN 978-5-8114-0200-7. — TekcT :2JI€KTPOHHBII
/! Jlanp : AIEKTPOHHO-OMOIMOTEeYHAs CUCTEMA. — URL:
https://reader.lanbook.com/book/210221 (mata obpamenus: 15.01.2026). — Pexwum gocryma:
JUISL aBTOPU3. MOJIb30BATENCH.

2. AxmetoB, H. C. OGmias u Heopranudyeckas Xumus : yaeOHuk yist By3oB / H. C. AxmeToB.
— 14-¢ u3n., crep. — Cankr-IlerepOypr : Jlanp, 2025. — 744 ¢. — ISBN 978-5- 507-50851-8.
— Tekcr : onekrpoHHbd // JlaHb : snekTpoHHO-OMONMoTeuHas cuctema. —URL:
https://e.lanbook.com/book/481298  (mara obOparuenus: 18.01.2026). — Pekum mocryma: s
aBTOpU3. MOJIb30BaTENEH

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1. Komsima, JI. I'. Xumus : yae6noe mocodue / JI. I'. Komsna, JI. T'. Tapactok ; MI'TYV. -
Maruutoropek : MI'TV, 2015. - 1 anektpos. ont. auck (CD-ROM). - 3ari1. ¢ TuTyi1. 3KpaHa.
- URL.: https://host.megaprolib.net/MP0109/Download/MObject/1190  (mata oGpareHus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKkTpoHHbId. - CBeeHus A0CTYyHbI Takke Ha CD-
ROM.

2. Mymmuna, 3. P. OcHOBHBIC KJIaCChl HEOPTAHUYECKUX COSIMHEHUH : yueOHOe mocobue
[ By30B] / 3. P. MymnHa ; MarHUTOrOpCKUil TOCY/1apCTBEHHBIA TEXHUYECKUH YHUBEPCUTET
um. I'. . HocoBa. - Marauroropck : MI'TY um. I'. . Hocoga, 2022. - 1 CD- ROM. - 3armn. ¢
tuTyl. ’kpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20274  (nara
obpanienus: 30.01.2026). - ISBN 978-5-9967-2553-3. - MakpooObeKT. - TeKCT : 3JCKTPOHHBIH. -
Ceenenus goctynssl Takke Ha CD-ROM.

3. Mymnuna, 3. P. XuMmudeckas TepMoIMHAMHKA : TPakTUKyM / D. P. Mymuna, O. A.
Mumypuaa ; Marauroropckuii roc. Texuaudeckuil yH-T um. I'. . HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3arm. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884 (nata obpamenus: 30.01.2026).
- MakpooOBeKT. - TeKCT : aMeKTpoHHBIN. - CBeeHus JocTynHbI Takke Ha CD- ROM.

4. Mumypuna, O. A. Xumnueckast kuHeTuka. CoCcTOssHHE XUMUYECKOTO pAaBHOBECHS :
npaktukym / O. A. Mumypuna, 3. P. Mynnuna, O. B. EpmoBa ; Maruutoropckuii roc.
texHuueckui yH-T uM. I'. . HocoBa. - Maraurtoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1
CD-ROM. - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (nara oopamenus: 30.01.2026).
- MakpooOBeKT. - TeKCT : aMeKTpoHHBIN. - CBeneHus JocTynHbI Takke Ha CD- ROM.

5. . Mynnuna, 3. P. OxucianTenbsH0-BOCCTaHOBUTEIbHBIE PEAKIIUHY : TPAKTUKYM [ 15
By30B] / O. P. Mynmnuna, O. A. Mumypusa ; MarHuToropckuii roc. TeXHU4eckuil yH-T um. I'.
. Hocoga. - Marauroropck : MI'TY um. I'. . Hocoga, 2020. - 1 CD-ROM. - 3arx. ¢ Tutyi.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2885 (mara
obpanienuns: 30.01.2026). - MakpooObeKT. - TEKCT : 31eKTpOHHBIN. - CBEAEHUS JOCTYITHBI TAKIKE
Ha CD-ROM.

6. Mymmuna, D. P. Dnexrpoxumust : mpakTukyM [amns By3oB] / 3. P. Mymnuaa, O. A.
MuimypuHa ; MarHuToropckuii roc. texuudeckuit yH-T um. I'. . HocoBa. - Marauroropcex :
MI'TY um. I'. U. HocoBa, 2020. - 1 CD-ROM. - 3arn. ¢ Turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2886 (nata oopamenus: 30.01.2026).
- MakpooObeKT. - TeKcT : anekTpoHHbIN. - CBefieHns AocTynHbI Takke Ha CD-ROM

7. W3BecThs BBICHIMX Y4Y€OHBIX 3aBEICHUN. XUMHS MU XUMHUYECKash TEXHOJOTHS:
Hay4YHO-TexHHueckuit xxypHan — ISSN 0579-2991.



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
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B) MeToauuyecKkue yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX IPOLECCOB: METOAMUYECKUE yKa3aHUs K
nabopaTopHbIM paboTaM MO AUCHHUIUIMHE «XUMHUS» IS 0OydYarolIMXCs BCEX HAIpaBICHUN
MOATOTOBKH W  CICIMUAIBHOCTEH JHEBHOU ¢opmbl o0ydeHus / O.A. MumypuHa;
Marnuroropckuii roc. rexuunyeckui yH-1 uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocoga, 2016. — 11 c. — TekcT : HenmocpeACTBEHHbIH.

2. Konsgma, JLI. Xwumuueckas TEpMOAMHAMMKA: METOAUYECKHE YKa3aHUs JUIs
CaMOCTOSITENIbHON PabOThl MO AUCHUIUIMHE «XHUMUS» UIA 00y4aroIIMXCsl BCEX HAIpPaBICHUH
MOJIrOTOBKM M crenuanbHocTed Beex ¢opm oOyuenus / JL.I. Komsna; Marautoropekuii roc.
texuudeckuit yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoga, 2020. — 18 c.
— TeKCT : HenmoCpeACTBEHHBI.

3. Komsga, JI.I'. CKoOpoCTh XMMHUYECKHMX pEaKIMil W XUMHYECKOE PaBHOBECHUE:
Metonuueckie ykazaHus K J1a00paTopHbIM paboTamM M0 JUCHUIUIMHE «XUMUS» IS
oOyuaroluxcsi BCeX HalpaBiIeHUH MOArOTOBKHU U CHelHalbHOCTeH Bcex Gpopm oOyuenus / JL.T.
Konsima, E.B. Tapactok; Marnutoropckuii roc. texuudeckuid yH-T um. I. M. HocoBa. —
Marnutoropck : MI'TY um. I'. K. HocoBa, 2020. —8 ¢. — TekcT : HemocpeCTBEHHBIH.

4. Ponuonona, H.M. Xumnueckass KuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOJIUYECKHE
yKa3aHUs U1 CaMOCTOSITEIbHON paOOThI MO AUCUUIIINHE « XUMHUS) IS
oOyJaroluxcsi BCeX HaIlpaBJICHUH MOATOTOBKU U CIIeUaNbHOCTEHN Bcex popm oOyuenus / H. .
Ponuonosa, A.Il. [TonomapeB; Marauroropckuii roc. Texuuueckuii yu-t uM. I'. . HocoBa. —
Marnutoropck : MI'TY um. I'. K. Hocoga, 2020. — 20 c. — TekcT :HenocpeACTBEHHBII.

5. Uymposa, JI.B. PactBopsl: MeTouueckasi pa3paboTka K J1abopaTOpHBIM paboTaM o
TUCHUILTNHE «XUMUS» 111 00ydaroluXcsl BCeX HaIlpaBJICHUN MOJITOTOBKU M CIIeUaIbHOCTEH
Bcex (opm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TeXHUYECKUN
yH-T uM. I'. 1. HocoBa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — Tekcr :
HEIMOCPEICTBEHHBIM.

6. Uynpoga, JI.B. PactBopsl: MeToanueckas pa3paboTka K caMOCTOATEIbHON paboTe 1o
TUCHUIUIMHE «XUMHUS» JUIsi  OOYyYaloIIMXCS 1O BCEM HAIPaBJICHUSM MOJITOTOBKUA U
crienuanbHOCTAM Bcex Gopm obyuenus / JI.B. Uymposa, 3.P. Mymiuna, O.A. MumypuHa;
Marnuroropckuii roc. rexuuyeckui yH-1 uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HemoCpeACTBEHHBIN.

7. Konana, JL.I'. KonnouaHble pacTBOpbI: METOAMYECKHE YKa3aHUS K J1aOOpaTOpHOU
paboTte 1Mo AUCHUIIINHE «XUMHSD» A 00y4yaroIIMXCsl M0 BCEM HalpaBJIEHUSIM MOJATOTOBKU U
cnienuanbHoOCcTAM Beex (opm obyuenus / JL.I'. Konsga, JI.A. bonesn; Marautoropckuii roc.
texHndyeckui yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2017. -9 c. —
TekcT : HelmoCpeICTBEHHBIN.

8. Konsapa, JI.I'. OkucauTenpHO-BOCCTAHOBUTEIBHBIEC PEAKIIMH: METOINYECKUE YKA3AHUS

K J1a0opaTopHOi paboTe Mo AUCHUILTUHE «XUMUS» U1 00yUaroIuxcs BcexX
HanpaBlIeHUH NOArOTOBKUM W cnenuaibHocTed Bcex (opm obyudenus / JLI'. Komsna, E.B.
Tapacrok; Marautoropckui roc. texuudeckuii yH-T uM. I'. M. HocoBa. — Maruauroropcexk :
MI'TY um. I'. U. Hocoga, 2020. — 10 c. — TekcT : HEMOCpeACTBEHHBIH.
9. Komspa, JII'. OxHCINTENbHO-BOCCTAHOBUTENBHBIE PEAKIUU M 3JIEKTPOXUMHUYECKHE
MPOIIECCHI: METOIMUYECKAs pa3pad0TKa K CAMOCTOSITEIbHOW paboTe JyIsl 00YJaronuXcs M0 BCEM
HaIpaBJIEHUSAM TOATOTOBKH M CIENHAIBHOCTAM Bcex ¢opm obOyuenus / JI.I'. Komsma, E.B.
Tapacrok, O.P. Myminna; Marauroropckuii roc. texuudecknid yH-T um. . WM. Hocosa. —
Marnutoropck : MI'TY nm. I'. 1. HocoBa, 2017. — 41 c. — TekeT : HenmocpeacTBEHHBIMN.

10. Mumypuna, O.A. DJIEKTPOXUMHUYECKUE MPOILIECChl: METOAMYECKHE YKa3aHUS K
nabopaTOpHON paboTe MO MUCIMIUIMHE «XUMHUS» NI 00yYaIOIIUXCS 1O BCEM HAIPaBICHUSIM
MOJATOTOBKU U CIIEHUANIbHOCTAM Bcex ¢opMm oOyuenus / O.A. Mumypuna, H.M. Ponnonosa;
MarnuTtoropckuii roc. Texunueckuii yH-T uM. I'. 1. HocoBa. — Maruurtoropck : MI'TY um. I'. 1.
Hocoga, 2017. — 13 c. — Tekcr : HenmocpenCTBEHHBIN



r) [Iporpammuoe o6ecnieuenne u UHTEpHET-pecypcebl:

IIporpammHoe obecnieueHue

HaunmenoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpouHO
Professional
FAR Manager cB00OOIHO pacripocTpansemoe [10 0eccpovHO
7Zip cB00OIHO pacnipocTpansemoe [10 0eccpovHO
Bbpay3ep Yandex |cBoGomHo pacnpoctpansemoe [10 OeccpouHO

IIpodeccnonanbHbie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanwne kypca CchluIKa
3I.J/IIEKI;II%O»HH3,H 6a3a nepuoanueckux uzgaanuit OO0 https://eivis.ru/
Hanmonanenas nHGOpManmoHHO-aHATTUTHYECKAST URL:
cucrema — Poccuiickuii nuaekc HaydHoro nurtupoBanus | https://elibrary.ru/project_risc.
(PUHLY) asp
denepanbHOE TOCYIAPCTBEHHOE OFOKETHOE
yupexaenne «DeaepaabHblii HHCTUTYT URL.: http://www1.fips.ru/

HpOMLIH.IJ'I@HHOﬁ COOCTBEHHOCTH)

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

Poccuiickas ['ocynapcTBeHHas oubanoreka. Karamoru
/catalogues/

DnekTpoHHbIe pecypchl oudimoreku MI'TY uwm. I'.1. https://host.megaprolib.net/M
Hocosa P0109/Web

9 MaTtepuajibHO-TEXHUYECKOE o0ecnevyeHne JTUCHUUIIMHBI (MOIYJIs1)

MarepuaabHO-TEXHHUECKOE 00ECIICYCHNUE TUCIUILTUHBI BKIIFOYACT:

VY4eOHble ayIUTOPUH I IPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

OcHaiienue: MynbTUMeIMHBIE CPEICTBA XpPaHEHUs, IIepeadn U MpPeACTaBICHUs
uH(pOopMaLUH.

VY4eOHble ayIUTOpUH 1JIs IPOBEACHUS JIaOOPATOPHBIX 3aHATHH, IPYNIOBLIX U
HHIUBHUIYAJIbHBIX KOHCYHBTaHHﬁ, TCKYLICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ arrecraiun.
OcHamenue: O6opyaoBaHue AJI BBITOTHEHUS JTa00OPATOPHBIX paboT, XUMHYECKast TOCY/a,
PCAKTUBEI, HaFHfII{HBIe MaTCpurabl: Ta6J'II/IIIBI, CXEMBI, ITJIaKaTHhI.

[Tomernenust 1y1st CaMOCTOSATEIBHOM pabOTHI 00YJAIOIITUXCSI.

Ocnarienue: [Tepconanbubie kKommbioTepsl ¢ makerom MS Office, Beixomom B
WHTepHeT 1 ¢ JOCTYIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPELY
YHHBEPCUTETA.

[Tomenienus s XpaHeHUs: U MPOPUIAKTUYECKOT0 00CITy)KUBaHUSI y4eOHOTO
000pyT0BaHUs.

OcHnamenue: Cremnaxu, cei@bl 17151 XpaHeHHs] yueOHOro 000py10BaHUsl.
HNHCcTpyMeHTHI 17151 peMOHTa J1abopaTOpHOTO 000PYI0BaHUS.
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6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl 00y4aromuxcs

CamocrosarenbHass paboTa o0OydarOUIMXCS MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MPOUCXOJUT Kak BO BpeMs JIaDOpaTOPHBIX 3aHATUN, TaK U HA IUIAHOBBIX KOHCYJIbTALMSIX, U Ha
BHEAYJAUTOPHYIO, MPOUCXOJSIIYI0 BO BPEMS MOATOTOBKM CTYAECHTAMH 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 IS 32U 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 SHTAIBIIUU YHAOTEPMUYECKON peakuun?

=

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 M3BECTHAa 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 CyHIHOCTH arperaTuBHOM yCTOMUHUBOCTH?
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 OKUCIEHUS aTOMOB B CIEIYIOIIMX BEIIECTBAX: XJIOpUJ Oapus, Hoxa, 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 OKHCIIEHHUIO - BOCCTAHOBJICHUIO?
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 % .
4
0) 2 2
v
B) 3 'y
Y 3
—y A

v

XOJI pEaKIu

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 TeMIepaTypbl
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,

4eTBEepTOE, MATOE U MIeCTOe 3aaHud - B 1,5 Oanna; ceapmMoe, BOCbMOE, IEBATOE U JIECATOC — B
0,5 Gama.



Tect Nel

1. dns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHUE 3aUIIECTCS B BUIC
1) 2K+ S0, = K,S0,
2) Cu* +S047 +2K" + 20H™ = Cu(OH),{ + K804
3) CuSO, + 20H™ = Cu(OH)l + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuaa Hatpus B 300 mur 0,2 M pacTBopa paBHa

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

4. JIns momasiienust ruapoausa xiopuaa xpoma (I1I) cnenyer
1) 106aBUTH CONIAHYIO KHCIOTY
2) 100aBUTH IIEIOYb
3) pa30aBUTH PacCTBOP BOJOM
4) MOBBICHTH TEMIIEPATYPY
5. B pasbaBieHHOM pacTBOpe, NPUTOTOBICHHBIM M3 THUApPOCYiIb(ara KajablMsg U BOIBI, CyMMa
K03 (HULMEHTOB B YpaBHEHUH HEOOpaTUMOMN AUCCOIMAIIMHM PACTBOPEHHOTO BEIIECTBA — ATO
1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure npousBeACHUE
pactBopumoct Ag,C,04
1) 5-107" 2)1,16:10°  3)10,7.10° 4)2,31.10°°
7. MaccoBas 1071l paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILICHUE
1) macchl BelecTBa K Macce BOJIbI
2) KOJMYECTBA BEIECTBA K 00bEMY BOJIBI
3) Macchl BEIIeCTBa K Macce pacTBopa
4) KOJMYECTBa BEIIECTBA K 00bEMy pacTBopa
8. K calGpIM 371eKTponIuTaM OTHOCHUTCS ...
1) ruaApoOKCH aMMOHHMS
2) THIPOKCH KaJIHsl
3)  XJ0opHI Kalblus
4) MaprasioBas KUCJIOTa
9. U3BecTHO, 4TO BOJHBIE PACTBOPHI MHOTMX COJIEH MOTYT MMETh ILIEIOYHYIO WM KUCIYIO Cpeny.
IIpunynHOi 5TOTO ABIAETCA ...
1) osnexTponu3 coneit
2) IUCTIPOTIOPIIHOHHUPOBAHHUE CONEi
3) ruapaTHpOBaHHUE CONIEH
4) ruaponu3s conei
10.35auenne PH uncroit Bosst ipu 25°C cocrasisieT

D1 2) 7 3)0 4) 10

JucnepcHbie CHCTEMBI

B Ttectax mo Teme «JlucmepcHbIe CHCTEMBI»: MEPBOE, BTOPOE, TPEThe U UYETBEPTOE 3aJaHUS
olLleHUBArOTCA B 1 Oalut; IISITOE U 1IECTOE 3aaHusl - B 3 Oasa.



Tect Nel

1. VkaxuTe pa3Mepsl YaCTHUIl KOJUIOUJHBIX CUCTEM
1) menbiie 1 HM
2) 60bie 100 HM
3)or 1 um g0 100 HM
2. Kakue wuoHbl crnocoOHBI BbI3BaTh KOAryJasIUIO KOJUIOMAA, YaCTUIBl KOTOPOTO HMMEIOT
MOJIOKUTEIBHBIN 3apsia?
1) KaTHOHBI
2) aHHOHBI
3) moJisipHbBIC MOJICKYJT
3. Jlnsg Kakoro 5SJeKTPOJUTa IMOPOr KOAryisiUM KOJUIOMJA C IMOJIOKUTEIbHO 3apsHKEHHOMN
JacTUIIeH JOKEH OBbITh HAMMEHBIIUM?
1) xmopu Kajust
2) cynbdaT Kamus
3) oprodocdar kamus
4. Muuea 3oms uMeer crpoerne:  {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”
KaKOM AJIEKTPOJIUT UTPAET POJIb HOHHOTO cTaduiu3atopa?
1) xopu xenesa (111)
2)Bosia
3) ruIpOKCHI Kaust
5. Tlpu B3aumoneiicteuu 20 mi 0,001H uutpara ceunna (1) ¢ 10 M 0,02H cynbdara xamus
obpasyercst 301 cyabdarta cBunma (ll). K kakomy siekTpoay MOKHBI MEpeMEInaThCst
YaCTHUILIBI TUCTIEPCHOM (a3bl PU dNIEKTpoau3e?
1) HaXOATCS B COCTOSIHMU JTMHAMHUYECKOTO PaBHOBECHS
2) K KaToay
3) k aHoy
6. B nBe konObl Hanmuto mo 50 mu 3058 ruUApoKcuAa skenesa. s TOro 4toObl BBI3BATH
KOaryJisiuio 30J1 HoTpeOdoBaJIOCh 100aBUTh: B repByto — 5,3 mi1 1H pactBopa xmnopuaa kanus;
B npyryto — 18,7 mn 0,001H pactBopa docdara HaTpusa. Berauciute mopor Koarymisiuu
KaX/I0TO 2JIEKTPOJIUTA.

OKHCINTEILHO-BOCCTAHOBUTEIbHBIE MPOIECCHI
B Tectax mo teme «OKHCIUTEIEHO-BOCCTAHOBHTEIBHBIC TPOIECCHI»: MEPBOE, BTOPOE, TPEThE,
4eTBEepTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 Oana; mectoe — B 1 6ain; ceapmMoe U BOCbMOE — B 2
Oamna, a JeBsitoe — B 2,5 0aJIoB.

TecTt Ne 1

1. OKucauTENH — ATO aATOM, MOJIEKYJIa I UOH, KOTOPBIH ...

1) YBEIUYMBAET CBOIO CTEIIEHb OKUCIICHUS
2) MPUHUMAET DJIEKTPOHBI
3) OTJAET CBOM DJIEKTPOHBI
2. ITporiecc BOCCTAaHOBJIEHUSI UMEET MECTO B Clly4yae, Korjaa ...
1) HENUTpaJIbHBIE ATOMBI IIPEBPAILAIOTCS B MTOJIOKUTEIBHO-3apsKEHHBIE NOHBI
2) MTOJIOKUTEIBHBIN 3apsii HOHA YMEHBIIAETCS
3) OTpHULIATENbHBIN 3aps]] MOHA YBEITUUYHUBAETCS
3. U3 npencraBieHHbIX HIKE peakunii kK OBP nucniponopuroHupoBaHus NpUHAIIEKUT ...
1) S + 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBUTEISIM OTHOCSTCS ...
1) MeTaJulbl, BOAOPOI, YTIAEPOI



2) aKTUBHbIE HEMETALIbI

3) 3JI€MEHTBI, HaXOASIIHUECS B CPEAHEN YaCTU MEPUOANYECKON CUCTEMBI
5. CreneHn OKHMCTICHHUS KUCIIOPO/a a) B BOJIE U 0) B TIEPOKCUIE BOAOPOIa COOTBETCTBEHHO PABHHI ...
1) a)—2;0)—2
2) a)—2;0)+2
3) a)—2;0)—1
6. Ilepmanranar kanusi B OBP, npoTekaromnux B KHUCJIOW cpejie, BOCCTAaHABIUBAETCA JI0 ...
1) karnona Mn”*
2) MaHraHaT-uoHa MnO42*
3) okcuaa mapranmna (II) MnO

7. B peakuuu, nporekatomieir mo cxeme Cr,Sz3 + KNO; 2 KyCrO4 + KySO4 + NO okucienuto
[IOJIBEPrarOTCs CIIEAYIONIUE SIIEMEHTHI ...

1) a30T | cepa
2) cepa v XpoM
3) XPOM H a30T
8. Cymma k03(ppHUIIMEHTOB B peakliuy, MPUBEIeHHON B Borpoce Ne 7 paBHa ...
1) 26 2)18 3) 35
2)
9. Cymma ko3 dunmerron B peakirn KMnO4 + HC oy =2 ... paBHa
1) 30 2) 26 3)35

3J1eKTp0ngnqec1cne CUCTEMbI

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

Tect Nel
1. DaexTpoaHBIN TOTEHIIMAN ONIPEAETSIOT 110 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kaneiipona
3) Bonsumana
4) Appennyca
2. Paccuwmraiite DJIC rampBanuyeckoro siemeHta MgIMgSO,||CuSO,|Cu mpu craHmapTHBIX
YCIIOBUSX
1) —2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakwue mpoaykThl 00pa3yroTcsl Ha KaToJie MPH JIEKTPOJIM3e pacTBOpa HUTpara cepedpa?
1) BOJIOPO/T
2) cepedpo
3) a30THAas KUCIIOTa
4) KHCJIOPOJI
4. VYxaxuTe CyMMY KOX(P(PHUIMEHTOB B ypPaBHEHUHU dJICKTPOn3a pactBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8

5. Kakas W3 TPHUBEICHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIMHA  MPOTEKaeT
CaMOTIPOM3BOJIHLHO B IIPSMOM HarpaBICHUH?
1). FeSO,; + Cu —...
2) CuSO, + Fe —...
3) CuSO4 +Na —...



4) HCI + Cu —...
6. Bpluuciure Maccy LMHKA, MOJYYEHHOTO MPH 3JEKTpoiu3e Cyib(ara IUHKA, KOTOPBIN
npoBoauiu B TeueHue 20 cek mpu cuie Toka 1A

1) 2,1-107*
2) 0,05

3) 0,013
4) 6,7-107

7. llpuBenuTe CXEMbl JJIEKTPOJHBIX IPOLECCOB U MOJEKYJISIPHOE YpaBHEHHE pEaKIUH,
NPOTEKAIOIIEH TPU DJICKTPOXMMHUYECKONW KOPpO3WH TaibBaHomapsl Zn|Mg B CEpHOKHCION
cpene. B oTBete ykaxkute cyMMy K03 PHUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHUU.

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

BHeaynuTopHas camocTosiTenbHas padoTa 00Yy4arolIUXCs OCYIIECTBISICTCS B BHJIC MU3Y4YCHUS
JIUTEPATyphl 10 COOTBETCTBYIOLIEMY pa3Jielly ¢ MpopaboTkoil MaTtepuania; 0ohOpMICHHS OTYETOB IO
nabopaTopHBIM paboTaM U BBHITIOJTHEHHUS TIOMAITHUX 3aaHUH.

BapuanTbl TeMaTH4YeCKMX JOMANTHUX 3aJaHU I 1J151 BHEAYyTUTOPHOI CaMOCTOSAITeIbHOH PadoThI
CTYAEHTOB 10 TeMaM
JlomamHee 3amanue Ne 1
1o TeMe «XUMH4YeCKasi TEPMOTHUHAMHUKA»

B momamiHeM 3agaHuu 1Mo TeMe «XHUMHUYECKash TEPMOJAMHAMUKA: IepBast 3aJada OLIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6ayua; Tpeths — B 1 6a.

3ajgayga Nel

Ja peakunn CHy oy + CO2 () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOITPOU3BOJILHOTO TCUCHUS PEAKIIUHU TP CTAHJAPTHBIX YCIOBUSAX M Ipu  Temneparype T = 927 o,
eclu TerIoBoi 3((deKT peakuuu 10 3aJaHHOW TeMIIepaTypbl HE U3MEHHUTCA. Y KOKUTE: a) BhIICTSAETCS
WIM TIOTJIONIACTCS JHEPTrHs B XOJe peaknuu; O0) MPUYMHY HANJICHHOTO W3MCHCHHS JHTPOIIHH.
Paccuwnraiite TemnepaTypy Hadaia peaxkiuu.

3ajgaga Ne2

Beruncnure tennosoit 3 dext peakuun: CaCy ) + 2 HoO) = Ca(OH); () + CoH; (1), mOIB3ysACH
CTaHJIAPTHBIMU TEIIOTAMU 00pa30BaHMS pearupyromux BemecTB. CKOIbKO TEIUIOTHI BRIICITUTCS HITU
MOTJI0TUTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3ajgaga Ne3

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

a) Hp o T Y0, = H,O (™) AH =-241,9 x]Ix;

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

JlomamHee 3axanue Ne 2
mo TeMe «XHUMHYECKAd KHHETHKA»

B ngomammHem 3amaHuu mo teme «XHUMHYECKas KUHETHKay: MepBas 3aaada oleHuBaeTcs B 1,5
Oanna; BTopas — B 0,5 6ajuia; TpeThs, YeTBEpTasl U msaTas — B 1 Ga.

3amaya Nel

Peakuus nporekaer no ypasHeHuto: O, ) ¥2 CO y = 2 CO; (. HauvanpHble KOHLIEHTpanuu
pearupyromux BemiectB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 Monb/1. Bo ckombko pa3 u3MEHUTCS
CKOpOCTh MpsMon peaknuu, korjaa npopearupyet 30% CO? Bo CkombKO pa3 M3MEHSTCS CKOPOCTH
MPUMOHN ¥ 00paTHOM peakiuy, €CITU YBEJIUYUTh JaBJIEHHE B CCTEME B JIBa pa3a?



3amaga Ne2
ITpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.

Paccuuraiite BpeMsi, pu KOTOPOM 3TO K€ KOJHUECTBO BEIIECTBA BCTYIUT B PEAKIIMIO MIPH TEMIIEpaType
0 o

200 “C, ecnu TemmepaTypHbIid K03()(PHUIIMEHT CKOPOCTH peakiuu paBeH 2. Bo CKOIbKO pa3 U3MEHHUTCS

[PU 3TOM CKOPOCTb peaKiuu?

3amaga Ne3
Haiinute HayanbHbIe KOHIIEHTPALIUUA UCXOIHBIX BEIIECTB U KOHCTAHTY PaBHOBECHUS PEAKIIMH:

Fe (7 + H2O ) = FeO () + Hy (1), ecniu paBHOBECHBIE KOHIIEHTPALMU PEATUPYIOIUX BELIECTB PABHBIL:
[H20]=0,3momb/11, [Hz] = 0,4 Momn/m1.
3ajgadga Ne4
Jia peakumonnou cucremel: CO ) + HyO () = CO2 (y + Hj (7 HayvanbHbIE KOHIIEHTPAaLUU
pasusl: [H20] = 0,5 Mo/, [CO] = 0,6 Monw/n. OnpenenuTe KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.
3agaga NeS5
Bripasute yepe3 KOHIIEHTpaIlMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKIIUMN:
Ng(r) +3 Hg(r) =2 NH3(F), AH = -92,2 KI[)K;
COz(r) +C (1) = 2 CO(F), AH =+160,5 x/Ix;
CO(F) + HzO(F) = COZ () + Hz(r), AH = -41,1 KI[)K
YKaXkuTe HaNpaBJICHHE CMEIICHUS XUMHUYECKOTO PABHOBECHS ATUX PEAKIUI: a) MPU MOHWKEHUN
TEMIIEpaTyphl, €CIIM JaBJIEHWE TMOCTOSHHO; O) MpH TOBBIIICHUH [OaBJICHUs, €CIU TeMmIeparypa
IMOCTOSTHHA.
Jdomaminee 3aganmne Ne 3
mo reme «PacTBopbp)

B nmomammHem 3amanum 1mo Teme «PacTBOphI»: TepBas, BTOpas, TPEThbi W IATas 3aJadud
orieHuBaercs B 1 6ayut; werBepTas u mectas — B 0,5 Oaia.

3amaua Nel

B kakom o0beMe BojbI ciienyeT pactBoputh 1351 SNCl, s mosydenus 3M pacTBopa xjiopuaa
osoa (Il) ¢ mmotHOCTRIO P = 1,405 T/MI?

PaccuuraiiTe: a) MaccoByl OO0 BEIIECTBA B pacTBOpe; 0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTh; T) THUTP; 1) MOJIbHYIO JIOJIFO BEIIECTBA B PACTBOPE.

3agaya Ne2

3akoHunTE MOJICKYJIIPHBIE W  HAIIMIOHUTE COKPAIICHHLIC MWOHHBIC YPAaBHCHUA pCaKHI/II\/JI
B3aMMOJICHCTBUS CIEAYIONINX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgC|2 + KOH —

CaF, + HCl—

Sb(OH)3 + H,SO4 —

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe MO JABa MOJIEKYJSPHBIX YPAaBHEHUS PEAKIUi K CIEIYIOIIUM HOHHBIM:

Ba®* + CrOs — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H' — Zn*" +H,S

3amaga Ned

Boruncnure pH 0,05M pacTtBopa cepHON KUCIOTHI.

3agauda Ne5

Kakue u3 cnenyromux coneit moasepratorcs runponusy: NapSiOs. Cu(NOgz),. KBr? CocraBbre
VMOHHBIE U MOJIEKYJISIPHbIE YPaBHEHUs TUIPOJM3a COOTBETCTBYIOIUX coyieil. Kakoe 3nauenune pH (<
Win> 7) IMEIOT PaCTBOPBI ATHX CONEH?



3amaga Neb
Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsietrcst 2,17 T aToro

COEIUHEHHUS.

Jlomainee 3aganue No 4
1o TeMe «OKMCIUTETbHO-BOCCTAHOBHUTEIbLHbIE MPOLECCHD)

B nomaniaem 3amanuu mo TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ITPOIISCChI»: ITepBas 3a1ada
ornieHuBaercs B 1,5 6amia; Bropas — B 2,5 O6ana; Tpetbs — B 1 Oai.

3amaga Nel
[TonGepure KOIPGUIUEHTH B ypaBHEHUSX OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

VYKaxuTe TUN KaXI0H peakivu.

Paccunraiite SJIEKTPOABIKYINYIO CHJIy H ONpPEISIUTE HANpaBIEHUE CaMOIPOU3BOJILHOTO
MPOTEKAHUS  TEPBOM  pEaKIUu  TNPU  CTAHJAPTHBIX  YCJIOBUAX,  HCIONB3ysS  3HAYCHUSA
OKHCIIUTEILHO-BOCCTAHOBHUTEIIbHBIX IIOTEHI[HAIOB:

Hl + HsPO, — J, + H3POs; + H,0

HNO, — HNO; + NO + H,O

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

NH4REO4 +H, — Re + NH; + HZO

KBrO — 0O, + KBr

3ajgaga Ne2

CocTaBbTe ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA:

KMnO; + NaNO, + H,O—

NaCrO, + H,O, + NaOH —

Bi(OH)3 + NaS,0g+ NaOH —

Bi.O; + C —

Mg + HNOs (pas) —

3amaya Ne3

Hanbl nBe okuciutenbHo-BocctaHoBUTebHBIe mapbl: KNO,;, KNOjz; u Pb(NOgs);, PbO..
[Tonb3ysick Tabnuileld CTaHAAPTHBIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX MOTEHIIMANOB, COCTAaBbTE
ypaBHEHHE BO3MOXKHOW peakumu B ykazaHHoi cpene (HNOs). Paccuumraiite 3HaueHme
ANEKTPOABIIKYILEH CHIIBI PEaKIIUU.

Jlomamnee 3aganue Ne 5
o TeMe «JIeKTPOXUMHUYECKHE CHCTEMbD)

B momarrnem 3amaHuu 10 TeMe «DJIEKTPOXUMUYCSCKUE CHCTEMBD: ITepBasi 3a/1aya OICHUBACTCS B
1 Gamn; BTOpas — B 1,5 G6anna; TpeThs — B 2,5 6ama.

3amayga Nel
CocTaBbTe JJIEKTPOHHO-MOHHBIE YpPAaBHEHHUS DJEKTPOJHBIX TMPOIECCOB W  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOPA3yIoIeH peakiuy, MPOTEKarome MpH paboTe raJbBaHUYECKOTO 3JIEMEHTa
Co/Co(NOs), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raapBaHHYECKOr0 3JIEMEHTA MPH CTAHIAPTHBIX
YCIIOBHSIX.

[IpuHsB TOTEHIMA aHOJa PaBHBIM CTAaHIAPTHOMY 3HAYEHHIO, PAcCUMTAMTE KOHIEHTPAIUIO
KaTHOHOB METaJlla B KaTOJHOM pacTBope, pu KoTopoii IJ]C ranbBaHHYECKOTO JIEMEHTa YMEHBIITHTCS
Ha 0,02B.

3amaga No2

[IpuBeuTe CXEMBI 3JEKTPOAHBIX IPOIECCOB M  MOJEKYJISIPHBIE YpaBHEHHS pEaKIHi,
MPOTEKAIOIINX TPH JJIEKTPOXUMHUYECKOH Kopposuu ranpBanonapsl  Co/Ni: a) B kucioit cpeze; 6) BO
BJI&YKHOM BO3JIyXE.



Onpenenure yObUIL Macchl aHOZa MPU KOPPO3UH B KUCTOW cpene 3a 20 MUH, €CIH CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3amaua Ne3

CocraBbTe 3JIEKTPOHHO-UOHHBIE YPAaBHEHUS JJIEKTPOJHBIX MPOLECCOB (aHOJ HMHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKIUH, POUCXOIAIICH P 3JIEKTPOIIU3E:

a) pacriaBa NaOH;

0) pactBopa CoSOy,

Bbraucnure ¢akTHueckoe KOJUMYECTBO METallla, IMOJyYEHHOTO Ha KaToJe TMPH DIIEKTPOJIH3Ee
Co(NO3),, eciu 37eKTpOIIA3 TPOBOAMIM B TeueHHH | 4. BrIxoa MeTaiia mo ToKy coctaBui 85%.

VYKaxuTe BO3MOXHbIE TPUYUHBI YMEHbBILIEHUS BbIX0/1a METaJlJIa 110 CPABHEHUIO C PACUETHBIM.
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KoHTpoJsibHbIE BONIPOCHI 110 TEMaM
KonTpoJibHbIe BOPOCHI 10 TeMe «XMMH4YeCKas TePMOANHAMHKA)

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: [TOHSITHE CUCTEMBI, BUABI CUCTEM.
TepmoaunaMuyeckue napameTpsl U (PyHKIIUN COCTOSIHUSI CUCTEMBI.

Buytpennss sneprus. Pabora. Temora.

[1epBblii 3aKOH TEPMOJMHAMUKH (BBIBOJ).

DOHTANBNM KaK QYHKIUS COCTOSHHS CUCTEMBI. DHTANbBINS 00pa30BaHMsI BEIIECTBA.
TennoBoit a3pdext xumuueckoit peakiun. GakTopsl, BAUAIONINE HA TEIUIOBOK 3 ekt
XMMHYECKON PEaKIUu.

Tepmoxumusi. 3akon ['ecca.

CanenctBus u3 3akoHa ['ecca.

OHTponus Kak (QyHKIHMS COCTOSIHUS CUCTEMBI.

Bropoii 3aKk0H TepMOIMHAMUKHU.

Tperuii 3aK0H TEPMOIMHAMUKH.

Oneprust [m066ca.

HanpasiieHue caMoIpon3BOJIBHOTO IPOTEKAHUSI XUMUYECKUX PEAKLIMM.

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMMHYeCKasi KHHETHKA)

Xumndeckas KUHETHKa. CKOpPOCTh XMMHUYECKOHN PEaKLIMU U METO/BI €€ PETYJINPOBAHMS.
BnusiHue KOHLEHTpalMKW HAa CKOPOCTh XMMHYECKOM peakiuu (3aKOH EHCTBYIOIIHUX
Macc).

Bnusinue TemnepaTypsl Ha CKOpOCTh xumMuueckoi peakuuu. [Ipasuno Baut — [N'odda.
Teopust aKTUBHBIX CTOJIKHOBEHMI AppeHunyca.

DHeprusi akTUBaIuu. Y paBHEHUE AppeHuyca.

Teopus nepexoqHOro KOMIUIEKCa. DHEpreTnyecKas AuarpaMma.

Kpusas Maxkcsenna — bonbiimana. Duepreruueckuii 6apsep.

Karanutuueckne CUCTEMBI.

Bimsiaue xaranuzaropa Ha CKOPOCTh XMMUYECKOM pEaKIUu.

I'oMOreHHBIN U reTepOreHHbIN KaTalus.

KonebarenbHble peakuuu.

Xumnueckoe paBHoBecre. OOpaTuMble 1 HEOOPATUMBIE PEAKLIUH.

KoHcTaHTa XMMHYECKOTrOo paBHOBECHS.

Cwmenienne xumuueckoro paHosecus. [Tpunuun Jle-Illarense.

BinsiHue KOHIEHTpauyy, JaBIE€HUS U TEMIIEpaTyphl.

@da30BbIE PABHOBECHUS.

@da30BbIE AMArpaMMBbl I OJHOKOMIIOHEHTHBIX CUCTEM.

KoHnTtpoJbHbie Bonnpockl 1o TeMe «PacTBopb»

[TonsiTe pactBopa. PactBopuMocTs BeniecTBa. PactBopuMocTs rasa.



8. PactBopsl. CriocoOb! BeIpaKeHUsT KOHIICHTPAIMHA PACTBOPOB (MaccoBast 10151, MOJISIpHAS
KOHICHTpalusd, MOJIIpHasA KOHICHTPAlUA S5KBUBAJICHTA, MOJIbHAA O0JIA, TI/ITp).

9. KomnmuraruBHeie cBoMicTBa pacTBOPOB. M neanbHbIid pacTBOP.

10. 3akonsl  Paymsa: | (toHomerpmueckuil) wu |l (90ymnmmockonmuueckuit  u
KPUOCKOTIMYECKUH).

11. OcmMmoc. Ocmotuueckoe napieHue. Cxema 0CMOMETpA.

12. KucnorHo-ocHOBHBIE B3aUMOACHCTBUS BEILIECTB.

13. Wonnast Teopus KMCIOT U OCHOBaHUN AppeHuyca. OCHOBHBIE MOHATHS U MOJIOKEHUS
Teopun AppeHuyca.

14, Juccounarys KUCIOT, OCHOBAHUM U COJIEH C TOUKH 3PEHUS HOHHOM TEOpUr AppeHunyca
(mpumepsr).

15. Crenens aucconuanuu. CUIbHBIE U CJIa0bIe AJIEKTPOIIUTHI.

16. Juccounarus cnaldbix 31MeKTpoauToB. KoHcTaHTa Aucconnanim.

17. 3akoH pazdasieHuss OcTBaIbIA.

18. Peakiiun HOHHOTO OOMEHA MEX1y JCKTPOIUTaMHU (Ha IpUMepe peakuii 00pa3oBaHMs
CJ1a00r0 3JIEKTPOIUTA, OCAKA U Ta3a).

19. [IpousBeneHne pacTBOPUMOCTH.

20. Honnoe npousseneHue Boibl. BogopoaHblii U THIPOKCUIIBHBIN TOKA3aTENH.

21. I'mpaponus coseld. Tunel ruapoIn3a CONEH.

22. KonunuecTBeHHBIE XapaKTePUCTUKU MPOIlecca THIPOIN3a.

23. dakTophl, BAUSIOIINE HA MTPOIIECC TUAPOTU3A.

KOHTpOJ’[bHI)Ie BOITPOCHI IO TEME «I[I/ICl'IepCHLIe CHUCTEMBI»

I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.
HucnepcHocth. Knaccudukanum 1ucnepcHbIX CUCTEM.
Komnounansie pactBopsl. JInodpmisHbie 11 110()OOHBIE KOJUTOU/IBIL.
CriocoOsl MmoTyueHus: KOJUTOUIHBIX PACTBOPOB.

CrpoeHure KOTOUIHBIX YaCTHUL.

IIpaBuno dasiaca — Ileckopa.

VY CeToNYnBOCTh KOJUTOMAHBIX cCUCTeM. CTaOMIN3aTOPHI.
Koarymsus nuodunbHbIX U THO()OOHBIX KOJIOMIOB.
CenuMeHTalMs KOJIJIOUIOB.

0. Koarymsiiys KoJIouaHbIX pacTBOPOB 3JIEKTPOJIUTAMH.

1. [TpaBumno lyneue — Napau. Koarynupytoias crnocoOHOCTb.
12. OnTHyeckne cBONCTBA KOJUIOUIHBIX PACTBOPOB.

13. DneKTpUUecKHe CBOICTBA KOJUIOUIHBIX PACTBOPOB.

RBowoo~NOwNE

KonTpoabHbie Bonpochl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
npouecchn

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

Bakneimme OKUCIUTENN U BOCCTAHOBUTEIH.

Tumnbl OKHCIUTETEHO-BOCCTAHOBUTEIBHBIX PEAKITUH (TIPUMEPHI).
OKHCINTENBHO-BOCCTAHOBUTEIbHBIA TOTEHIIUA.

VYpaBuenue HepHcra.

CocraBiieHHE OKUCIIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI.
HanpaBneHHe OKHUCIHNTEIIbHO-BOCCTAHOBUTECIIbHBIX peaKum‘/'I.

NGO~ wWdE

KOHTpOJIbH])Ie BOIIPOCHI IO TEME ((BHCKTPOXI/IMI/I‘ICCKI/IC CUCTEMBD»

11. DnekTpoxuMu4eckue cucteMbl. Kimaccudukarus 31eKTpOXUMHUYECKUX TTPOIIECCOB.
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DNEeKTPOXUMHYECKHE TPOIeCChl, MPOTEKalolue Ha TpaHMIle pas3jeia «MeTaul —
pacTBOp».

lNanpBarmYeckmii amemeHT Jdanusis — Skoomn.

DNEKTPOABUKYIIAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.

W3mepenue  SIEKTPOAHBIX  MOTEHIMANOB. Psii  cTaHAApTHBIX — AIEKTPOAHBIX
noteHuanoB. CBOICTBA METAJJIOB B COOTBETCTBUM C HMX TMOJIOKEHUEM B ALY
HanpsHKEHUH.

VYpasuenue HepHcra.

DNEeKTPOIN3 pacijiaBoB U pacTBOpoB. KatoaHble 1 aHOAHBIE MPOIIECCHI.
OO6bennHeHHBIH 3aKkoH Dapanes. Berxo mo Toky.

Kopposus metannos. Knaccudukaiys KOppO3nOHHBIX MTPOIIECCOB.

Xumuyeckasi KOppo3usi.

DNEeKTPOXUMHUYECKass KOppo3us. AHOIHOE OKHCICHME MeTayla M  KaTOJHOE
BOCCTAHOBJICHHE OKHUCIUTEIIS.

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

CKopocTh KOppO3UH.

3amura METauIoB OT KOPPO3HUH.

3a1uTHBIC TOKPHITHS.

DNEKTPOXUMHUECKHUE CIIOCOOBI 3aIUThI OT KOPPO3UU METAILIOB.

XUMUYECKUE UCTOUHHUKH TOKa. ['aTbBaHUYECKHI SJIEMEHT.

XHUMUYECKUE UCTOUYHUKHU TOKA. AKKYMYJIATOPBI.

XUMUYECKHE UCTOUHUKH TOKA. TOIIMBHbBIE 2TIEMEHTHI.



IMPUJIOKEHUE 2

7. OeHOYHbBbIE CPeACTBA /IJIsl NPOBEJEHUS MPOMEKYTOYHOMH aTTeCcTAluU
HpOMe)KYTO‘-IHaSI aTTeCcranui HUMECT OCJIBbIO OIpCACINTb CTCIICHDb JOCTHIXKCHUA
3aIIaHUPOBAHHBIX PE3YJIbTATOB O0YUEHUS MO JUCIHUILIMHE 32 ONpeIeTICHHbIN Mepruo1 00ydeHus.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHON aTTeCTAINH:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

VK-1: Criocoben

OCYIICCTBJIAATH IMOUCK, KpI/ITI/I‘ICCKI/Iﬁ aHaJIu3 U CUHTEC3 I/IH(i)OpMaIII/II/I, IIPUMCHATH CHUCTEMHBIN moAXOod JAJid pCUICHU A MOCTABJICHHBIX 3a/1a4

VK-1.1

AHanusupyeT 3ajady, BBIIEIAS €€

0a30BbIE COCTAaBIISIOIIHE,
paccMaTpuUBacT | npeiaracT
BO3MOXKHBIC  BapHaHTBl  PELICHHS

IMOCTaBJICHHOM 3aJa4yu, OOCHHUBAasA HUX
JOCTOMHCTBA U HCJOCTATKH

Ilepeuens meopemuueckux 60npocog K 3auemy:
1. OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMUYECKHE I1apaMeTpbl
CUCTEMBbI, (YHKIIMH COCTOSIHUSA CUCTeMBI. [IepBbIil 3aKOH TepMOIMHAMUKH.
OHepreTuka XMMHUYECKHUX IPOLIECCOB.
OHrtanbnus. 3akoH ['ecca u cieacTBUS U3 HETO.
OHntponus. YpasHeHue bosbliMana. BTopoil u TpeTuii 3aKOHbI TEPMOJUHAMUKHU.
Oueprus ['m66ca. HampapiieHus XMMHYECKHUX TPOIECCOB.
Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
eakunu. Kunernueckasi kpupasi.
CKopocCTb peakui U METO/IbI €€ PEryJINPOBAHHUS.
Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Bant-T'odda.
OHeprus akTUBallMU. AKTHUBUPOBAHHBIN KOMIUIEKC. Y paBHEHHE AppeHuyca.
0. KaranusaTopsl 1 KaTanUTUYECKUE CUCTEMBL. [ OMOT€HHBINM KaTanus.
1. Karanu3aTopsl 1 KaTaIUTUYECKUE CUCTEMBI. | €TepOreHHbIN KaTaJIn3.
Xumnueckoe paBHoBecre. KoHCTaHTa XUMUUECKOTO paBHOBECHSI.

RBEO0oNT oMW

-
no

13. Cwmemenne xumugeckoro pasHosecus. [Ipunuun Jle Illarense.
14.  PactBopsl. CriocoOBI BBIpaXKEeHUsI KOHLIEHTPAI[MH PACTBOPOB.
15.  PactBopsl 3nekTponuToB. CTENeHb U KOHCTAHTA 3JIEKTPOIUTUUYECKON JAUCCOLUAIMU. 3aKOH

pazbaBnenust OcTBaIbaA.

16.  uccoumanusi KHCIIOT, OCHOBAaHUH, coneil. AMGOTEpHbIE FIEKTPOIUTHI.

17. PactBopuMocTts. [IpousBeneHne pacTBOPUMOCTH. YcClIOBHE OOpa3oBaHMsSI U PacTBOPEHUS
OCAaJIKOB.

18. Huccoumnanusa Boasl. MoHHOE npousBeneHue Boasl. pH.

19. I'maponus coneil. CTeneHb U KOHCTAHTA THIPOJIU3a.

20. Hucnepcusie cuctemsl. Knaccuduxanus. Jlnogunpheie u 110oOHbIE KOJUIOUIBL.

21. CrpoeHne KOJTOUTHBIX YaCTHULl.

22. Koarynsiius KoJuIouJHbIX pacTBOPOB.

23. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE CBOICTBa BEIIECTB. Knaccuduxanus

OKHCJIUTEITLHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.
24, DNEKTPOXUMHYECKHE CUCTEMBI. 3akoHbI Dapaes. IEKTPOAHBINA MOTEHIUAL.
25. IManpBarmveckwmii amement Jlannamsa Axkoou.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

26. DNEKTPOXUMHUYECKHE CUCTEMBI: AJIEKTPOJIU3 paciuiaBoB. [IpruMeHeHune 31eKkTpousa.

27. DNeKTponan3. AHOJHBIA M KaTOJAHBIA MPOLIECCHI MPH 3JIEKTPOJIU3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.

28. Koppo3sus. Buasl koppo3un. CriocoObl 3aUThl METAIOB OT KOPPO3HH.

Ilpumepnvie npakmuueckue 3a0anus 011 3auema:

1. HamucaTh SIEKTPOHHBIC YpPaBHEHUS JJICKTPOJHBIX IPOILIECCOB, YPAaBHEHHE CyMMAapHOM
TOKOOOpa3ytoleil peakuuu, BoIYUCIUTh, DJ[C raJbBaHMYECKOTO 3JEMEHTa, €ClIM KOHLEHTPaluu
HOHOB MeTaiuioB pasHs: [AI**]=0,001 monb/i1, [Co%*]=0,1 Mous/iL.

2. Hanncath MOHHBIE U MOJIEKYJISIpHBIC YpaBHEHUS peakiuii ruaponusa comneit: KsPOy; NapSOs,
ZnC|2.

3. 3aKOHYUTH YpaBHEHHs peaKlUii, HAMMKCAB UX B MOJIEKYJSIPHON U MOHHOM opmax:

A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kanbius coaepxurcs 478,8 r Ca(OH),. [InotHocTs pactBopa 1,14
r/mit. Paccanraiite: o(Ca(OH);); Cy; Cox; Cmy N(Ca(OH),) u N (H20); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.

6. HamucaTh 5J€KTpOHHBIE YpaBHEHHUS OJJIEKTPOJIHBIX MPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpasyromel peakuuu, BeMUCIUTh JJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJVIOB PAaBHBI: [Mn2+]=0,01 MOJIB/II, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH YpaBHEHUs peaklUii, HalK1caB UX B MOJIEKYJIIPHOM U MOHHOM opMax:

NH;OH + HNO3; —, Zl’l(OH)z + NaOH—, AIPO4 + Na,SO,4 —.

8. HammcaTh ypaBHEHUS peakinii THAPOJIN3a B MOJIEKYIApHOM U HoHHOM Buje: Aly(SO4)3, KCI,
Na,SOs.

9. Hamucath SJEKTPOHHBIC YpaBHEHHUsS OJJIGKTPOJHBIX MPOIECCOB, ypaBHEHHWE CYMMapHOM
TOKOOOpa3yromeil peakuuu, BeIYUCIUTh DJ[C raibBaHMYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
MOHOB METAJJIOB PABHBI: [Zn2+]=O,01 Mois/1, [Cu*]=1,0 Moub/.

10. Cynbdat amomunust Maccoit 36,4 r pactBopuian B 100 r Boasl. [II0THOCTH MOTY4EHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hanmmcath 51€KTPOHHBIE YPaBHEHUS SJEKTPOJHBIX IPOIECCOB, YpaBHEHHWE CyMMAapHOM
TOKOOOpa3yromel peaknuu, BeIMUCIUTL DJ[C TrallbBAHMYECKOTO AJIEMEHTA, €CIM KOHIICHTPAIUN
MOHOB METAJJIOB PaBHBI: [Mn2+]:0,01 mois/11, [AgT]=1,0 Mons/m1.

12. 3aKOHYNTH YpaBHEHHUS pEaKIMi, HAllMCaB UX B MOJIEKYJISIPHOM M HOHHOM BHJIE:
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MnS + H,;SO4 —, Fe(OH)3; + NaOH —, NH4Cl + KOH —.

13. Ompenenute TepMOAMHAMUYECKYIO BO3ZMOKHOCTD IIpoTekanus peakuun CaO + 2 Cy) =
= CaC; () + CO(r), AH; = 460 x/I>x pu cTaHIapTHBIX YCIOBHUAX. Paccunraiite TeMnepaTypy Havaa
peakiuu, ecmu  S(Ca0)=38 [Ix/monsK; S(C)=6 [Ix/monsK; S(CaCjy)= 70 Jx/Monb-K;
S(CO)=197 x/monb-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKLIUI:
KMnQO4 + NaNO, + H,SO4 —, CI‘2(SO4)3 + Br, + NaOH —.

15. Onpenenure TePMOANHAMUIECKYIO BO3MOXKHOCTB NpoTekanus peakuuu 2 Cly iy + 2 HO) =4
HCly + Oy (ry, AHy = 115,6 x/Ix npu cTaHIapTHHIX yCIOBHAX. Paccumraiite Temmeparypy Havaia
peakuuu, ecaun S(Cl2)=223 [Ix/mons-K; S(H20)=189 [x/mons'K; S(HClH= 187]1x/momnbK;
S(02)=205 JTxx/momas-K.

16. Hamucatp ypaBHEHHsI peakiiiii ruaposiu3a B MosieKyssipaoM u moHHoM Buje: CrCls, NaNOs,
K2CO:s.

17. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINNA:
KoCr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omorenHas peakius IpoTekaeT Ho ypaBHeHutro H o + b ) = 2 Hl). Hauampnas
KOHIIeHTpanusi Bojxopoaa 2,1 monbs/n, uoma 1,5 mons/n. Bo CkOIbKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

19. B 640 ma Boas! pactBopuiu 160 1 xmopuaa xenesa (II). [TnoTHOCTS MOTyuyeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpeznenurte TEPMOJUMHAMHUECKYI0 BO3MOMKHOCTb IMpOTeKaHHs peakuun CS; () +3 Oyp)=
=CO; ( + 2 SO» (1), AH; = -1075 k/Ix npu cTaHIApTHBIX yclaoBHAX. Paccuuraiite Temmeparypy
Hauana peaknuu, eciu S(CS,)=151 JLx/monb K; S(02)=205 Ix/moib-K; S(CO,)= 213 Jx/MonbK;
S(S0,)=248 Jxx/monbK.

21. Peakuus uier no ypasHeHuto: 2 Hy ) + Sy () = 2 HoS(r). HauanbHas KoHLEHTpalys BoAopoa
2 monb/1, cepsl 1,5 Moinb/n1. OnpenenuTe Bo CKOJIbKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMU K MOMEHTY,
Koraa npopearupyet 0,7 MoJb/1 Bogopoaa?

22. Omnpenenute TEPMOJMHAMUYECKYIO BO3MOKHOCTh ITPOTEKaHUs peakiuu 2 ZNS (o + 3 Oy =
=2 2n0 ) + 2 SO, (1, AH, = -890 k/I>x npu cTaHgapTHBIX yciaoBusix. PaccuuTaiite TemmepaTypy
Havana peakiun, ecian S(ZNS)=58 Jx/monb K; S(02)=205 JIx/mons K; S(ZnO)= 44 JIx/mons K;
S(S0O,)=248 JTrx/monb-K.

23. HavanpHble KOHIICHTPAIIMH NCXOIHBIX BemecTB B peakiun: 2 SO ) + Oy () = 2 SO; () ObuH




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

WHJUKaTOpa KOMITETCHIIUHT
paBHsbl 1,8 Mosib/1 SO; u 2,4 moib/11 Oy. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIMH K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?
24. B pactBope oprodochoproii kuciaotsl Macco 1200 r u rutotHOCTRIO 1,153 1/M1 comepxutes 312
r H3PO,. Paccunraiite: @(H3PO4); Cyp; Cox; Cms N(H3PO4) u N (H20); T.
YK-1.2 Ormpenenser, HHTEPIPETUPYET U Ilpumepnvie npakmuuecKkue 3a0aHus
paHXUpyeT nHpopmaruto, 1. dna peakuun CHy ry + CO2 () = 2 CO () + 2 Hy () onpenennute BO3MOKHOE HalpaBJICHUE
TpeOyemyro JUTSt pElIeHUs | caMOIPOU3BOJILHOIO TEUCHUSI PEaKLIUU IIPU CTAaHAAPTHBIX YCIOBUAX U IIpH  Temneparype T =927°C,
MOCTaBIICHHOM 3a/aud; | €M TEIUIOBOM 3¢ (deKkT peaknuu 10 3aJaHHOM TeMIepaTypbl HE H3MEHUTCS. YKaKUTE: a)

OCYILIECTBIISIET MOMCK HMH(OpMauu
10 Pa3JINYHBIM TUIIAM 3aIIPOCOB

BBIJICJISICTCS. WIIM TIOTJIONIAETCS SHEPrHsi B XOJ€ Peakuuu; 0) MpUYMHY HAWJCHHOTO W3MEHECHHS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Bripasute depe3 KOHIEHTpAIMH PEareHTOB KOHCTAaHTHI PAaBHOBECHUS CIICAYIOMIUX PEaKIUi
Nory + 3 Hory = 2 NH3p, AH = -92,2 xJIk. YKaxure HalpaBlIeHUE CMEILIEHHsS XUMHUYECKOIO
PaBHOBECHSI STHX PEaKLMWi: a) MPH MOHMKEHUH TEMIIEPAaTyphl, €CIIM JaBJICHUE TIOCTOSHHO; 0) Tpu
MOBBILICHUH JIABJICHUS, €CITH TeMIIepaTypa MOCTOSHHA.

3. CkoIbKO MUUTMIHTPOB 96%-HOTO pacTBOpa CEpHOM KHCIIOTHI C TUIOTHOCTHIO 1,84 1/mi
notpedyetcs nis npurorosienus 2 i1 0,25M pactopa?

4. Kakwe w3 cienyrommux coiei moasepratorcs ruaponusy: NaSiOs. Cu(NO3),. KBr?
CocraBbTe MOHHBIE M MOJIEKYJISIPHBIE YPAaBHEHHUS THIPOJIM3a COOTBETCTBYIOUIMX cojeil. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJCH?

5. 3071b ruapoKcUAa MarHus noiayde nytem cmemuBanus 0,02 n 0,011, pactBopa MgCl, wu
0,028 1 0,005 u. pactBopa NaOH. Omnpenenure 3apsi 4acTUIl MOTYYEHHOTO 30JI1 M HAMHUIIUTE
(bopMyity ero MULEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CUITy U ONpPEEIUTE HalpaBiIeHHE CaMOIPOU3BOJILHOTO
MPOTEKAHUS peaxiun npu CTaHJIapPTHBIX YCIOBUSIX, UCTIONb3Ys 3HA4YeHUs
OKHUCIIATEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos H + HiPO, — J, + H3PO3; + H)O0.

7. IlpuBenute cXeMbl 3JEKTPOJHBIX IPOLECCOB W MOJEKYJSPHbIE YpPAaBHEHMs pEaKIHid,
MIPOTEKAIOIIUX MTPH AJIEKTPOXUMHUYECKON Koppo3uu ranpanonapsl  Co/Ni: a) B kucioii cpene; 0) Bo
BJIaKHOM Bo3ayxe. Onpenenurte yOblUTb MacChl aHO/1a ITPH KOPPO3UU B KUCIIOH cpeze 3a 20 MuH, ecliu
CKOpocTh Koppo3uu coctaBuia 0,01 r/4.

8. CocraBbTe >JEKTPOHHO-MOHHBIE YPABHEHHUS AJIEKTPOAHBIX IMPOIECCOB (aHOJ MHEPTHBIN) M
MOJICKYJISIPHOE YpaBHEHUE PEaKIluu, TPOUCXOAICH TipH 3JieKTpoiu3e pactBopa CoSO4, Beraucute
(akTHYeCKOe KOJMYECTBO MeTayula, NoiydeHHoro Ha katoxe npu anektpoimnse Co(NOs),, ecim




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

WHNKATOpa KOMITCTCHIHI
AJIEKTPOJIU3 MPOBOJAMIM B TeueHUHM | 4. Beixom Meramna mo TokKy coctaBui 85%. VYkaxute
BO3MO>KHBIE IPUUMHBI YMEHBIICHHS BbIX0J]a METAJIJIA IO CPABHEHHIO C PACUETHBIM.
VK-1.3 I[Ipu  oOpabGoTke  wmHDOPMAIUU Ilpumepnvle npakmuyeckue 3a0anHus:
ornuyaeT  (HaKThl  OT  MHCHHH, 1. OnpenenuTh ¢ KAKUMH M3 YKa3aHHBIX HIDKE BEIIECTB MOXKET B3aWMOJICHCTBOBATH PacTBOP
UHTEpIIpETALNH, OLICHOK, | rupoKcHa Kaiaus: MoJ0oBoJopoaHas kuciota, xjaopun meau (1), oxkenn yrnepona (IV), oxeupg
dhopmupyet cooctBeHHbIe MHeHUs | | cBuHIA (II), ruapokcwa amroMUHUS, THUIPOKCHI aMMOHHUsA. COCTaBbTE YpPaBHEHHSI BO3MOIKHBIX
CYXJCHHsI, apryMEHTHUPYET CBOH | PEaKIMi B MOJECKYISIPHONH U HOHHO-MOJICKYJISIPHOH (hopMax.

BbBIBOJZIbI 1 TOUKY 3PCHHA

2. Ompenenure BO3MOXKHOCTh BOCCTaHOBIEHHMs okcuia xene3a FezOs yriepogom mpu
cTaHapTHbIX ycnosusx u temmneparype 1100 K. Peakius BoccranoBinenust FezOy4: Fe3044) +4C ) =
= 3FE(K) + 4CO(F)

3. Temmieparypublii ko3 uEeHT peakuuy paBeH 2,5. Kak H3MEHUTCS CKOPOCTh PEAKITUH: a) TIPH
noBbIlIeHNH Temnepatypbl oT 60 1o 100°C; 6) mpu oXJakIeHUU peakuoHHON cMecu oT 50 g0
30°C?

4. s obparumoit peakuuu Fe30ux + Hyy = 3FeOk) + HO(r)3anummnTe BbIpaskeHHEe KOHCTAHThI
paBHoBecust AH°, k/[x = + 69,8. Ilpemnoxure cnocoObl yBeIWYEHUs] KOHLIEHTPALUU MPOIYyKTOB
pEaKIMH.

5. Ilpu mnpoxkanMBaHMM METANIMYECKOTr0 THUTaHa oOpa3yercs Oenblii MOPOIIOK, KOTOPBIH
pacTBOpsieTCSI B KOHLEHTPUPOBAHHOM CEPHOM KHCJIOTE€ M CIUIABIIAETCA CO Iuenoybto. UYro
npencTaBisieT coboit 3To coequHenre? Hamummre ypaBHEeHUs BCeX YKa3aHHbBIX peaKiuil.

6. CKOJBKO MWIIMIUTPOB 96%-HOro pacTBOpa CEpHOM KHUCIOTHI C IJIOTHOCTHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 i1 0,25M pacteopa?

7. Kakue BemecTBa M B KAaKOM KOJMYECTBE BBIACIATCA Ipu mnpoxoxkiaeHun 48250 Kn
aeKTpudecTBa 4epe3 pactBop xisopuaa mapranna (II)? CocraBpTe cxemy 3JIEKTPOJU3a 3TOTO
pacTBopa.

8. AnroMuHU ckilenan ¢ Meablo. Kakoif u3 MetamioB OyaeT KOppoaupoBaTh B Cpelie CEpHOU
KHCJIOTBI M aTMocepe BiaakHOro Bo3ayxa? CocTaBbTe CXEMbI AIEKTPOXUMHUUYECKON KOPPO3HH.

9. IIpoBecTn aHaNM3 BIUSHUS KOHIIEHTPALIMA HA CKOPOCTh XUMHYECKOU pEaKIINKU
Na,S;03 + HpSO, = S + SO, + NaSO4 + HyO mo akcnepuMeHTanbHBIM JaHHBIM. [IpoBectr
00paboTKy MOJIYYEHHBIX IaHHBIX C UCIIOJIB30BaHUEM COBPEMEHHBIX MH(OPMAIITMOHHBIX TEXHOJIOTHUH.
Pe3ynbTaThl ONTOB MpeACTaBUTH B BUJE TaOMUIIBI 1.

Tabmmma 1
CKopocTh |

| Homep | O0BeM, M | Konnenrtpauus |  Bpems |




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

OIIbITa Na,S,03 H,O H,SO, Na,S,03, 107 | mosiBienus peakuuu, 107,
MOJIB/JT MYTH, C 1
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 manHBIM TabIMIEI | TOCTPOUTH IpauK 3aBUCMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPALIUH
THOCY/Ib(aTa HATPUs, OTIOKUB Ha ocu adciucc koHmeHtpanuio Na,S;0Os3, a Ha ocw opaMHAT —
CKOPOCTb PEaKI[HH.

CnaenaTh BBIBOJI O 3aBUCHMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIMK THOCY/Ib(aTa HATpusl.




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

[IpomexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKJIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TTO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS OOYUYAIOIIMMICS 3HAHUW, ¥ TIPAKTHYECKUE
3aJ]aHusl, BBISBJIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAaHHOW UCUUIUIMHE MPOBOJUTCS B YCTHOM (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

«3a4TEHO» - OOYYAIOIIMICS JEMOHCTPUPYET MOPOTOBEI YpOBEeHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTJACIBHBIX 3HAHUI, YMCHHIA, HABBIKOB, 00YJAIOIINIACS UCTIBITHIBACT 3HAYUTEIHHBIC
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSAMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3aU4TE€HO» - 00YUaIOIIHIICS HE MOKET MTOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U
00BsiICHEHUST MHPOPMAINH, HE MOXKET MOKa3aTh UHTEJUIEKTYaJIbHbIE HABBIKH PEIICHUS MPOCTHIX
3azad.



