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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM TOJTy 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

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefanuu Kadeapsl XuMHUU

[Iporokon ot 20 1. 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, ONUCHIBAIOIINE CBOMCTBA XUMHUYECKUX COCTUHEHHUIA;
pa3BUTHE HABBIKOB CAMOCTOSATEIHHON PabOThl, HEOOXOAUMBIX JUIS IPUMEHEHUS XUMHUYECKHUX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
NeSITEIbHOCTH.

2 MecTo qucHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

JucuunnrHa XuMus BXOAUT B 00s13aTEIbHYIO 4acTh Y4€OHOI0 I1aHa
00pa3oBaTenbHON IPOrPaMMBI.

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

"Xumug" B 06beMe porpaMmbl CpeHel 00111e00pa30BaTeIbHON MIKOJIBI

3HaHus (yMEHUs, BIIAICHUs ), OJYyYEHHbIE IPU U3YYEHUH JAHHOM JTUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

MarepuanoBezieHHEe 1 TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTepUaoB

3 Komnerenuuun o0y4aromerocsi, popmupyemblie B pe3yJibTaTe 0CBOCHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00y4eHus

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

KO[[ HHAUKATOopa I/IHIII/IKaTOP JOCTHXKCHUS KOMIICTCHIIMN

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

OIIK-3.1 Hcnonp3yeT METOAbI aHAJIN3a U MOJEIUPOBAHUS NIPU PEILICHUN
npodecCHOHATBHBIX 33]a4, MOICIMPOBAHNUHN U IPOEKTUPOBAHUU
DHEPrOCUCTEM

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




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

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHuI] 144 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabora — 69,8 akaj. 4acos:

— aynuTopHas — 68 akaj. 4acos;

— BHeayauTopHas — 1,8  akaj. 4acos;

— camocTosITenbHas pabota — 74,2 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

®opma aTTecTalmu - 3a4€T ¢ OUEHKON

AynuropHas % o
KOHTaKTHas paboTa E z dopma TeKyIero
o =
5 B aKaJ. yacax 3 Bun KOHTPOJIS
Paznen/ Tema 3 (B axan ) =l = . P Kox
g 8 © | camocrosiTenpHON | ycrieBaeMOCTH H
JIACIMTUTAHBI ] g = . | xommerenun
3 g g paboThI MIPOMEKYTOUHOH
nab. | mpakr.
Texk. p e aTTecTaluu
3aH. 3aH. | O &
1.
- oopmIeHHE
oTyera 1o
nabopaTopHOi
pabore;
- perieHne 3amura
OMAIITHETO nabopaTopHOH
1.1 Xumuueckas . . partop OIIK-3.1,
6 6 12 3aganns Ne 1; pabotsl. JlomarHee
TepMOJUHAMUKA OIlK-3.2
- 3amadue Ne 1.
CaMOCTOSITEIIBHOE TecrupoBanue.
U3y4YeHHE
y4eOHOi u
HAay4YHOU
JUTEPATYPBI.
- oopmieHHE
oTYeTa 1o
nabopaTopHO
paborte;
4 - peleHue 3ammra
JIOMAIITHETO nabopatopHoi
OIIK-3.1,
1.2 Xumnueckasi KHHETHKA 6 6 10 3amanus Ne 2; pabotsl. [lomanHee
OIIK-3.2
- 3amanue Ne 2.
CaMOCTOSTENEHOE TecTupoBanue.
n3y4YeHUe
yaeOHOU 1
Hay4YHOU
JUTEPATYPBHI.
- oopmieHue
oTYeTa 1o
N 3amura
nmabopaTtopHoOi HA60DATODHOI
pabore; parop OIIK-3.1,
1.3 PactBOpHI 6 6 13 pabotsl. JlomariHee
- perieHue OIlK-3.2
3aganue Ne 3.
JOMAIIHETO
TectupoBanune
3aganus Ne 3;




CaMOCTOSTENNEHOE
U3yUCHHUE

yueOHOH U
HayJHOU

JIUTEPaTypHL.

1.4 JTucriepcHble CUCTEMBI

12

- oopmiIeHHE
oT4eTa o
1abopaTopHOI
pabore;
CaMOCTOSATENbHOE
U3ydCHHE
yueObHOl U
Hay4YHOU
JIMTEPaTypPBHL.

3ammura
nabopaTtopHO

paboThl.
TectupoBanwue.

OIIK-3.1,
OIIK-3.2

1.5 OkucnurensHO-
BOCCTaHOBUTEJILHBIE
TPOIIECCHI

10

- opopmIIeHHE
oTyera o
nabopaTtopHoOn
paborte;

- pereHue
JIOMAIITHETO
3aganus Ne 4;
CaMOCTOSITETTbHOE
n3yJdeHune
yueOHOH H
Hay4HOU
JIUTEPaTyphIL.

pabotsl. JJomariHee

3amura
nabopatopHoi

3amadue Ne 4.
TectupoBanwme.

OIIK-3.1,
OIIK-3.2

1.6 DnekTpoxumMu4eckue
CHCTEMBI

17,2

- oopmiIeHUE
oTyeTa 1o
nabopaTtopHOn
pabore;

- perieHne
JIOMAITHETO
3agaHus Ne 5;
CaMOCTOSITEIIbHOE
U3yueHHE
yueOHOH U
Hay4HOU
JIATEPaTypHL.

3amura
nabopaTopHO
pabotsl. Jlomarinee
3amanue Ne 5.
TecrupoBanue.

OIIK-3.1,
OIIK-3.2

Wroro no pazneny

34

34

74,2

Wroro 3a cemectp

34

34

74,2

3a0

HToro no nuCHUMIIIMHE

34

34

74,2

3a4eT C OLICHKOM




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B npornecce 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 aTakwuy, JEKIUMI -
KOHCYJIbTAIIHH, TJIe TEOPETHUECKUI MaTepra 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 MEeCTo B MPOLIECCE MPETIOAaBaAHUS TUCIUILTMHBI « XUMHUS» 3aHUMAIOT
JIEKIMH C MCTIOJIb30BAaHUEM JIEMOHCTPALMOHHOTO XMMUYECKOTO SKCIIEPUMEHTA, KOTOPBII
MO3BOJISIET HAOOJIEe MOJIHO PEATH30BATh METO/1 MPOOIEMHOTO 00yUEHUS yepe3 MOCTaHOBKY
po6JIeM € IOMOIIBIO IEMOHCTPALIUH SIBIEHUH, peakLuii MK IPOLIECCOB.

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

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xoe J1a0opaTopHbIX paboT, B X0/ KOTOPBIX
yueOHast paboTa IPOBOAUTCS C pealbHBIMM XMMUYECKMMH BeriecTBamMu. Ha mabopaTopHbIx
pa0oTax BBIIOJIHIIOTCS I'PYIIOBBIC UM UHIAMBUyaIbHbIE 3aJaHUsI 10 IPOHAEHHON TEMe.
ITpu npoBeneHun 1a0OPATOPHBIX 3aHATHH UCIIOIB3YETCS METOJ] KOHTEKCTHOTO 00y4eHus,
KOTOPBIH 1103BOJIIET YCBOUTh MaTe€pHall IyTeM BBISABICHUS CBA3EH MEKIY KOHKPETHBIM
3HaHUEM U ero npuMmeHeHreM. Kpome toro, riesiecoo0pa3sHo UCIOIb30BaTh TEXHOIOTHIO
KOJIJIEKTUBHOI'O B3aUMOOOyUYeHMs (apHYI0 paboTy) TpeX BUIOB: CTaTUYECKas napa,
JMHAMUYecKas napa, BapHMallMOHHas [apa; COBMEINas €€ ¢ TEXHOJIOIHMed MOYIbHOTO
00y4yeHUs. BBIMOIHUB 3KCTIEpUMEHT, oOyuatomuecss GopMyIUpyrT 0000IIEHHbIE BBIBO/IBI
10 CEpUU OIBITOB, UCMOJIb3Ys MPUEMBl AaHAJIOTHH U CPaBHEHHUS.

CamocrosTenbHas paboTa 00y4arolXcsl BKIOYAeT B ce0s caMble pa3HOOOpa3HbIe
(dopMbl yueOHOM JeTeNbHOCTH: BBIMOJIHEHHE JJOMAIIHUX 33aJJaHUH, 3aBepLICHNE
oopmieHus 1ab0paTopHBIX pabOT, MOATOTOBKA K MPAKTUKYMY, U3y4€HHE OCHOBHOTO U
JIOMOJTHUTEIBHOTO MaTepuaa o yueOHUKaM 1 MOcoOUsM, UTEHHE U popaboTKa HayYHOH
JIUTEepaTypsl B OMOIMOTEKe, HaMcaHue peepaToB U KypCOBBIX pabOT, MOATOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectanuu.CaMocTosTenbHas paboTa o0yJaromuxcs
JI0JKHA OBITH HalpaBlieHa Ha 3aKpeIyIeHUs TEOPETUYECKOT0 MaTepuaa, U3JI10)KeHHOTO
IpernoiaBaTeneM, 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
3aKJIIOYUTEIBHOTO KOHTPOJISE OCHOBHBIMHU 3aJlauaMU, CTOSIIIMMHU NEpe]] IPeToaBaTelieM,
SIBJISIIOTCS: BBISIBJICHUE CTENICHH MPaBUIBHOCTH, 00beMa, IITyOMHbI 3HAaHUH, YMEHUH,
HaBBIKOB, TMOJIYYE€HHBIX [TPU U3YUYEHUH Kypca HapsiAy C BbISBICHUEM CTETIEHU
CaMOCTOSITENTbHOCTH B TPUMEHEHHUH MOJYYSHHBIX 3HAaHUN, YMEHUN U HaBBIKOB.

CoBpeMeHHbIE UHTEPAaKTUBHBIE CPEICTBA MO3BOJISIOT SKCIEPUMEHTHPOBATH C HOBBIMU
¢bopmamu kKoHTpoJs. OOydarOLUIMMCS MTpeIaraloTcs 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 TIPOWTH TECT BTOPHYHO.

6 Y4eOHO-MeTOoqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst

[IpencraBieHo B mpuioxeHuu 1.



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

8 YueOHo-MeTOAMYECKOe U MH(POPMAIIMOHHOE o0ecieyeHre JUCHMIITTHHBI
a) OcHoBHAas JMTEpPaTypa:

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

Tekcr :anexTpoHHBIH // JIaHb : 3neKTpoHHO-0MOMoTeyHas cuctema. — URL:
https://reader.lanbook.com/book/210221  (mara obpamienus: 15.01.2026). — Pexum
JIOCTYMA: JIsl aBTOPU3. MOJIb30BATENECH.

2. Axmeros, H. C. OGmias u HeopraHudeckas 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 : 37EKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/481298 (mara obpamienus: 18.01.2026). — Pexum
JOCTYMA: JIsl aBTOPU3. MOJIb30BATENEH.

0) lono/iHUTeILHAS JIUTEPaTypa:

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/MObject/1190  (mata oOpamieHus:
30.01.2026). - MakpooOBeKT. - TeKcT : a5eKTpoHHbIN. - CBeieHHs 10CTYIHBI Takke Ha CD-
ROM.

2. Mynnuna, 3. P. OcHOBHBIE KJ1acChl HEOPraHMUECKUX COCTUHEHUH : yueOHOe
nocobue [ By30B] / O. P. Mynnuna ; MarHUTOTOpCKHil rocyaapCTBEHHBIN TEXHUUECKUN
yausepcuteT uM. I'. M. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2022. - 1 CD-
ROM. - 3aru. ¢ tutyin. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20274  (nata oOpareHus:
30.01.2026). - ISBN 978-5-9967-2553-3. - MakpooObeKT. - TeKCT : 3JeKTPOHHBbIA. -
Ceenenus goctynssl Takke Ha CD-ROM.

3. MymnuHa, 3. P. Xumudeckas TepMoiuHaMuKa : mpakTukym / O. P. Mymiuna, O. A.
MuiypuHa ; MarHuToropckuii roc. rexuudeckuil yH-1 uM. I'. M. Hocosa. - Marauroropck :
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 : AeKTpOHHBIN. - CBeIeH s OCTYIHBI Takxke Ha CD-
ROM.

4. Mumypuna, O. A. XuMmundeckas kuHeTHka. COCTOSTHE XMMUYECKOIO paBHOBECHS :
npaktukyM / O. A. Mumypusa, 3. P. Mymnnuna, O. B. EpmoBa ; Marautoropckwii roc.
texuuueckuil yH-T uM. I'. M. Hocosa. - Maraurtoropck : MI'TY um. I'. . Hocoga, 2019. - 1
CD-ROM. - 3arx. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698  (nmara oOparmeHus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKkTpoHHBIN. - CBeeHus AoCcTymHbI Takke Ha CD-
ROM.

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

6. Menanuk, H. JI. Tucniepcubie cucremsl : npaktukym / H. JI. Measuuk, 3. P.
Mynnuna, O. A. Munrypusa ; Marauroropckuii roc. rexuanueckuit yu-T um. I'. Y. Hocosa. -
Marnautoropck : MI'TY um. I'. K. Hocoga, 2019. - 1 CD-ROM. - 3ar:. ¢ TuTy. sKpaHa. -


https://reader.lanbook.com/book/210221
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https://host.megaprolib.net/MP0109/Download/MObject/2605

URL.: https://host.megaprolib.net/MP0109/Download/MObject/20681 (nata oOparieHwus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKkTpoHHBIN. - CBeneHus AocTynHbI Takke Ha CD-
ROM.

7. MyminHza, 3. P. OKUCINTEIbHO-BOCCTAHOBUTENBHbBIE PEAKLIUU | IPAKTUKYM [ 17151
By30B] / 3. P. Mymnuna, O. A. Munrypuna ; MarHuTOrOpcKui roc. TEXHUYECKH yH-T UM. [
. Hocoga. - Maraurtoropck : MI'TY um. I'. . Hocoga, 2020. - 1 CD-ROM. - 3arx. ¢ Tutyi.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2885 (nmata
oopamenus: 30.01.2026). - MakpooObeKT. - TekcT : aIeKTpOHHBIN. - CBEICHUS TOCTYITHBI
takxe Ha CD-ROM.

8. Konsana, JI. I'. OxucnurenbHO-BOCCTAaHOBUTENbHbBIE peakiui. OCHOBBI
anekTpoxumuu : yaebnoe nmocobue / JI. I'. Komsina, 3. P. Mymnuna ; MI'TY. -
Marnutoropck : MI'TY, 2015. - 58 c. : wi., Tabiu. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/159  (mata oOpaiieHus:
30.01.2026). - MakpooOBEKT. - TeKCT : AIEeKTPOHHBIN.

9. MymuHa, 3. P. DiiekTpoxuMus : IpakTuKyM [iis By3oB] / O. P. MymuHa, O. A.
MumypuHa ; Marauroropckuid roc. rexuudeckuil yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3aru. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2886 (xara oOpamieHus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKkTpoHHbId. - CBeeHus 0CTyHbI Takke Ha CD-
ROM.

10. KopoBun, H.B. O0miast xumusi: y4e0. Uit TEXHHYECKUX HAIIPaB. U CIIEI.

By30B /H.B. KopoBun —9-¢ u3zn., nepepad.- M.: Beicm. mk., 2007.- 557 c.: wi. - ISBN 978-5-
06-004403-4. - TekcT: HENOCPEACTBEHHBIH.

11. KpaTkwuii cripaBo4HUK (PU3UKO-XUMHUUECKUX BennduuH / cocT.: H. M. bapon, A. M.
[Tonomapesa, A. A. Pasuens, 3. H. Tumodeea; nox pea. A. A. Pasnens, A. M.
[Tonomapesoii. - 10-e uzn., uctp. u go. - CI16. : UBan ®emopos, 2003. - 238 ¢. : wi. - ISBN
5-8194-0071-2. - TekcT: HEMOCPEICTBEHHBIH.

12. U3BecTus BBICIINX YU4EOHBIX 3aBeACHUN. XUMUSI U XMMUYECKast TEXHOJIOTHSL:
Hay4JHO-TexHHueckuil xxypHan — ISSN 0579-2991.

B) MeToauuyecKkue yKazaHus:

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

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

3. Komsna, JI.I'. CKkopocTh XMMHUECKHUX PEAKLIMK U XUMUYECKOE PAaBHOBECHE:
Metoanyeckue ykazaHus K 1a00paTOpHBIM paboTaM MO AUCHUIUINHE « XUMHUS» IS
o0yyJaroImuxcs BceX HalpaBJIeHUH MOATOTOBKH U CHelMaIbHOCTEN BceX popM oOyueHus /
JLT. Konspna, E.B. Tapacrok; Marautoropckuii roc. Texuudeckuid yH-T um. I'. 1. Hocosa. —
Maruaurtoropck : MI'TY nm. I'. 1. Hocosa, 2023. —8 c. — TekcT : HenmocpeaCTBEHHbIH.

4. PonmonoBa, H.M. Xumuueckast KHHETUKA. XHUMHUYECKOE PABHOBECHE:
METOAMYECKUE YKa3aHHs Il CAMOCTOSATEILHOM pabOoThI IO JUCIUTUTMHE « XUMUSD) JUIS
o0yyJaroImuxcs BceX HalpaBJIeHUH MOATOTOBKH U CIeHaIbHOCTEN BceX popM oOyueHus /
H.N. Ponuonosa, A.Il. [TonomapeB; MarauToropckuii roc. Texundeckuii yu-t um. I'. 1.
Hocosa. — Marnutoropck : MI'TY nm. I'. K. Hocoga, 2023. — 20 c. — Teker :
HEMOCPEICTBEHHBIN.

5. Yymposa, JI.B. PactBopsl: MmeTomnueckas pa3paboTka K 1abopaTOpHBIM paboTaM 1o
TUCLHUIUIAHE «XUMHSD» ISl 00ydarOIIMXCsl BCEX HAIIPABJICHUH TOATOTOBKH U
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cnienuanbHocTel Beex ¢popm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuit
roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1. Hocosa,
2023. — 41 c. — TekcT : HEMOCPEICTBEHHBIH.

6. Uynipona, JI.B. PacTBopsl: MeTonuecKas pa3paboTKa K CaMOCTOSTeILHOU paboTe
M0 JUCHUTUINHE «XUMHUS» JUISE 00YYaIOMIMXCs 110 BCEM HAIpaBJICHUSM ITOATOTOBKHU
crienuanbHOCTAM Beex ¢opm odydenus / JI.B. Uynposa, 3.P. Mymiuna, O.A. Mumypuna;
Marnurtoropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . Hocoga, 2023. — 26 c. — TekcT : HEermocpe1CTBEHHBIM.

7. Konsina, JL.I'. KoyutonHelie pacTBOPBI: METOAMYECKHE YKa3aHUS K J1a00paToOpHOi
paboTte 1o AMCUUIUINHE «XUMHSD U 00yJaIOIIMXCs 110 BCEM HAIpaBJICHUSM ITOATOTOBKHU U
cnenranbHOCTIM Beex (opMm oOyuenus / JL.I'. Konsiaa, JI.A. boabsiH; MarHUTOropcKuii roc.
texuuueckuid yH-T uM. I'. . HocoBa. — Marauroropck : MI'TY um. I'. 1. HocoBa, 2023. — 9
¢. — TekcT : HenmocpeACTBEHHBIN.

8. Konsana, JI.I'. OkucautenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM: METOIUYECKUE
yKa3aHUs K JIabopaTopHOU paboTe Mo AUCHMIUINHE «XUMUS I 00yUJaoIIUXCs BCEX
HaIpaBJICHUH TIOJTOTOBKH U crienuanbHocTel Bcex hopm odyuenus / JI.I'. Konsna, E.B.
Tapacrox; Marauroropckuii roc. rexundeckud yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. 1. HocoBa, 2020. — 10 c. — TekcT : HenocpeACTBEHHbIH.

9. Konsina, JI.I'. OkucauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU U AJIEKTPOXUMUYECKUE
MPOIIECCHI: METOAMYECKas pa3paboTKa K CaMOCTOATEIILHON paboTe J1si 00y4Yaromuxcs 1o
BCEM HaNpaBJICHUSM TIOJITOTOBKU U CIIEHATBLHOCTAM BeeX popm oOyuenus / JI.I'. Komsina,
E.B. Tapactok, 3.P. Mymiuna; Marauroropckuii roc. rexundyeckuii yu-T um. I'. M. Hocosa.
— Marnutoropck : MI'TY um. I'. UI. HocoBa, 2017. — 41 c. — Tekct : HenocpeacTBEHHBIH.

10. Mumrypuna, O.A. D1eKTpOXUMHUYECKUE IPOLECCHI: METOJUYECKHE YKA3aHUS K
nabopaTopHOil paboTe Mo AUCHUIUTHHE «XUMHUSD» TSl 00YJaIOMIMXCs 10 BCEM HalpaBJICHUSIM
MOJITOTOBKH U CIIEHUAIBHOCTSIM Beex Gopm oOyuenus / O.A. Mumypuna, H.. Ponnonosa;
Marnurtoropckuii roc. rTexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. 1. HocoBa, 2023. — 13 c. — TekcT : HemocpeACTBEHHBIH.

r) IIporpammuoe obecieuenune u MHTEpHET-pecypchl:

IIporpammHuoe o0ecnieuenune

HanmenoBanue .
o Ne norosopa Cpoxk nelcTBUS JTULIEH3UH
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FAR Manager cB00OIHO pacnipocTpansemoe [10 0eccpovHO
7Zip cB00OOHO pactpocTpansemoe [10 06eccpouHo
Bpayzep Yandex |cBoOonHO pacmpoctpansemoe [10 6eccpodHo

IIpogeccnonanbHbie 02361 JAHHBIX U MHGPOPMAILMOHHbIE CIIPABOYHbIE CHCTEMBI

HasBanwme kypca CchlIKa

DjekTpoHHas 0a3a mepruoIuUecKux u3nanuii East View

Information Services, OOO «MMIBUC» https://dlib.eastview.com/

HanmonansHas uHGOpMaImoOHHO-aHATUTHYECKAsT URL:

cucrema — Poccuiickuii nuiekc HaydHoro nutupoBanust | https://elibrary.ru/project_risc.
(PUHII) asp

denepanbHOE TOCYIAPCTBEHHOE OO KETHOE

yupexaenue «DeneparbHbIil HHCTHTYT URL: http://www1.fips.ru/

IPOMBIIIJIEHHONW COOCTBEHHOCTH»

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

Poccuiickas ['ocynapcTtBennas 6ubnunoreka. Karamoru
/catalogues/
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Hocosa P0109/Web

9 MaTtepuajibHO-TEXHHYECKOe o0ecnevyeHne TUCUUIINHBI (MOIYJIs1)

MarepuaabHO-TEXHHUECKOE 00ECIICYCHNE IUCIUTUTNHBI BKITFOYALT:

Y4eOHble ayAUTOPHUH IS TPOBEICHUS 3aHATUH JEKITHOHHOTO THMa. OcHaIeHue:
MynsTUMEIHIHBIE CPEACTBA XPAHEHUS, TIepeadr U MPECTaBICHUs HHPOPMAIUH.

Y4eOHbIe ayAUTOPUH IS TPOBEICHUS JIA0OPATOPHBIX 3aHATHH, TPYIIIOBBIX U
WHVUBUIYAIBHBIX KOHCYJBTAIUH, TEKYIIET0 KOHTPOJIS M MPOMEKYTOYHON aTTeCTaIiH.
Ocnamenue: O60pya0BaHKE TSI BBITOJHEHUS JIA00PATOPHBIX padOT, XUMUYECKas TIOCY/Ia,
peakTuBbl, Harnsqaeie MaTepuanbl: TaOIUIIbI, CXEMBI, IIAKATHI.

[TomereHust A7t CAMOCTOSITENILHOM paboThl 0Oydaromuxcs. OcHaICHHE:
[Tepconanbubic kKoMIbIOTEpHI ¢ Takerom MS Office, Beixomom B IHTEpHET U ¢ JOCTYIIOM B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIBHYIO CPEIly YHUBEPCHUTETA.

[TomernieHust 1715t XpaHEHHs ¥ TPOPHIAKTHIECKOTO 00CITy)KUBaHUSI Y4eOHOTO
obopynoBanus. OcHamenue: Cresuiaxu, cedbl Uit XpaHeHUsT y4eOHOTO 000pyJ0BaHUSI.
WucTpyMeHTHI 17151 peMOHTa J1a00paTOPHOTO 000PYIOBAHHSL.



MNPUJIO)KEHHE 1

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl 00y4aromuxcs

CamocrosarenbHass paboTa o0OydarOUIMXCS MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MIPOMCXOJUT Kak BO BpeMs JIaDOpaTOPHBIX 3aHATUN, TaK U HA IUIAHOBBIX KOHCYJbTAlUSAX, M Ha
BHEAYJAUTOPHYIO, MPOUCXOJSIIYI0 BO BPEMS MOATOTOBKM CTYAECHTAMH OTYETOB IO JIAOOPaTOPHBIM
3aHATHUSM U BBIIIOJIHEHUS IOMAITHUX 3adaHU.

AymuTopHass caMOCTOsTENbHAs paboTa OOyYalomUXCs MOpEArnoiaraeT  MpOXOXKICHHE
TECTUPOBAHUSA M0 KaXKJIOMY Pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUYAIOT TEOPETUUECKUE U IIPAKTUUECKUE
3aJjaHus, OTBETHl Ha KOTOpBIE TPEOYIOT TMIyOOKOr0 IMOHMMAHHUS M3Y4YEHHOrOo MaTepuana. TecTbl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXXIAOMY BOIPOCY Mpelsiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH HJIM HECKOJIbKO MpaBUJIbHBIX. OO0pabOTKa pe3yabTaTOB OCYIIECTBISAETCS IyTEM
COIIOCTABJICHHUS MOJYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MaKkcHMaibHOE
KOJIMYECTBO 0ayIOB B Kak0i Teme Kypca — 10.

KoHTpoJibHbIe BOPOCHI IS 321U THI JIA00PaTOPHBIX padoT
Tema «XuMHUYeCKass TEPMOIMHAMHUKA)

DHepeemuKka XumuyecKux npoueccos
MosxeTr 1M mpouecc pacTBOPEHMs] BELIECTBA B BOJAE CONPOBOXKAATHCS POCTOM SHTAIbIIUHU
CUCTEMBI?
Mosxer nu ycnoBue AH<0 xapaktepu3oBaTh paCTBOPEHUE BEUIECTBA B BOJE?
UTto Ha3bIBaeTCs TEIIOTOM (SHTAJIBIIMEN) paCTBOPEHUS BelllecTBa?
Uto Ha3bIBaeTCs TEIUIOTOM (PHTANBIIMEH) HEUTpanu3auuu?
Uto Ha3bIBaeTcs TEIUVIOTOM (FHTANIBIIMEN) OCAXKIEHUS?
Kak n3mensiercs sHTanbIuUs B SK30TEPMUUYECKUX peaKLUsX?
Kaxkoit 3HaK ©MeeT M3MEHEHHE SHTAIBIINU SHIO0TEPMUYECKON peakuun?

=

Nogakown

Tema «XuMnueckast KHHETHKA»

Cropocmb xumuueckux peaxkyuil
UTto n3yyaeT XuMHU4ecKasi KHHeTHKa?
JlaiiTe orpeneneHne CKOpOCTH TOMOT€HHOW U IeTEPOre€HHOM PEaKIU.
Ot kakux (aKkTOpOB 3aBUCUT CKOPOCTh XUMUYECKON peaKkiu?
JlaiiTe onpeneneHue 3aKoHa JAEMCTBUS Macce.
UTto Ha3BIBaIOT KOHCTAHTOM CKOpOCTH?
Ot xakux ¢akTOpoB 3aBUCUT KOHCTaHTa ckopocTtu? Chopmynupyiite npasuio Baut-I'odda.
Uro Ha3bIBalOT TeMIepaTypHbIM KodppunueHToM? Kakue oH MOXET UMETh 3HaYCHUS?
[Toyemy noBbIIEHNE TEMIEPATYPHI YBETUUUBAET CKOPOCTh PEAKIINU?

N~ WNE

Tema «PacTBOpBDY

Hpuzomowzeuuepacmeopa COJIAHOU KUCIOM bl U ycmaHnoejienue e2o MmMouHOIl KOoHuyenmpauuu

1. [lepeuncnure 0CHOBHBIE CITOCOOBI BHIPAYKEHUSI KOHIIEHTPAI[MH PACTBOPOB.

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

3. Kak paccuntaTh Maccy pacTBOpa, €CiIM HM3BECTHAa MaccoBasl JOJS PAaCTBOPEHHOIO
BEIIECTBA B PACTBOPE M MACCa BOJBIL.

4. UYrto Takoe SKBUBAJICHT BelllecTBa?

S5. Kak paccunrtars MOJISIpHYIO Maccy SKBUBaJIEHTa BellecTBa?

6. B kakux equHUIIAX U3MEPSETCS TUTP PACTBOPEHHOTO BELECTBA?



SourwdE

NogakrowhE

BOoo~NoOR~WNE

NogakrownE

10.

11.

12.

0.

dnekmpoaumuyeckasn ouccoyuauus
Kaxkue BelecTBa Ha3bIBaIOTCS SJIEKTPOTUTAMU?
Uto Takoe 3IeKTpOoIuTHYECKas: JUCCOUaIus?
UTO Ha3BIBAIOT CTENEHBIO IUCCOIUALIUN IEKTPOIUTA?
Kaxkue 31eKTpoanuThl OTHOCSATCS K CHIIBHBIM?
B kakom ciyyae peakiiud HOHHOTO 0OMEHa MPOTEKAIT HeoOpaTuMo?
Kaxkue BemiecTBa B HOHHBIX YPaBHEHUSX 3aIUCHIBAIOT B HOHHOM BHIE?

Tuoponus conei
Uto Takoe ruposinu3 coyieun?
Kaxkue conu noaseprarorcst Tuipoinzy?
Kak onpenenuts cpeny pactBopa conu?
Urto Takoe creneHb ruapon3a’
Kak paccuntarh KOHCTaHTY ruapoIH3a?
Kakue gakTopsl BIUSIOT HA CMEIIIEHUE PABHOBECHUS PEAKIIMH TH/I-POJIN3a COIHU?
[Ipu KakuX yCIOBUSAX MOXHO YCHJIUTH TUJIPOJIHU3 COTH?

Tema «/lucniepcHbIe CHCTEMBD»

Konnouonwsie pacmeoput
Kakue cucreMbl Ha3bIBalOT JUCTIEPCHBIMU?
2.ITo KaKuUM NMPUHLMIIAM MOKHO KJIacCU(UIUPOBATh JUCIIEPCHBIE CUCTEMBI?
UYro sBiIsIeTCSl OCHOBHBIM IIPU3HAKOM KOJUIOMJAHOI'O COCTOSIHUS BelecTBa?
KaxoBa npupoza noBepXHOCTHON 3HEPrUn?
Kakumu cnocobamu MOYKHO MOJIYYUTh JUCIIEPCHBIE CUCTEMBI?
OOBsicHUTE MEXaHU3M YCTOHYHMBOCTH KOJUIOUAHBIX CUCTEM.
B yem cocTouT CyIIHOCTh arperaTuBHON yCTOMYNUBOCTH?
YeM 00yciioBI€HA CETUMEHTALMOHHAS YCTOHYHUBOCTh?
Kakoii nmpouecc Ha3pIBaeTCs KOarysiiuein?
Ha3zoBute cnocoObl Koarysisiiuu 30J1eH.

Tema «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE npoueccobn»

OKucnumenvbHo-60ccmanosumesbuble peaKkyuu
Kakue peakuiuy Ha3pIBalOT OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIMU?
UYTo Ha3bIBalOT OKUCIEHUEM U BOCCTAHOBJICHUEM?
UTto Ha3bIBalOT OKUCIUTENIEM U BOCCTAHOBUTENEM?
Ha3oBute BemiecTBa, U3BECTHBIE KAK CUIIbHBIE OKUCIIUTENH.
Ha3oBute BeniecTBa, M3BECTHBIE KAK CUIIbHBIE BOCCTAHOBUTEIIN.
UYro Ha3bIBAIOT OKUCIIEHHOH (pOpMOIt 1 BOCCTaBIEHHOM (hopMoii BemiecTBa?
B kakux ciydasx BeliecTBa MNPOSIBISAIOT TOJNBKO OKUCIUTENbHYIO (yHKuuto? Ilpusenure
IIPUMEPBI.
B kakux ciydasx BemiecTBa MpOSBISIOT TOJIBKO BOCCTaHOBUTENbHYIO (QyHkuuio? I[IpuBenute
IIPUMEPBHL.
B kakux cioyyasx BellecTBa MPOSBISIOT OKHUCIUTEIbHYIO M BOCCTAaHOBUTEIbHYIO (pyHKIMH?
[IpuBenuTe mpUMeEpBI.
SBnsieTcd 1M BEIIECTBO, OTHAIOIIEE CBOM €-, B HEKOTOPOM PpEAaKIMHM OKHCIUTEIEM WIH
BoccTaHoBUTENEM? OKHCIE€TCS OHO WJIM BOCCTAHABIMBAETCA?  YBEIWYMBACTCS WU
YMEHBIIAETCS €ro CTENEeHb OKUCIICHUS?
SIBnsercs 1M BEIIECTBO, IPUHUMAIOLIEE €-, B HEKOTOPOM pEaKkIUM OKHUCIUTEIEM WIH
BoccraHoBUTesleM?  OKHCISi€TCs OHO WJIM  BOCCTAHABIMBAeTCA?  YBEIMUYUBAECTCA WU
YMEHBILIAETCS €T0 CTENEHb OKUCIEHUS?
VYKakuTe CcTereHb OKUCIIEHUS aTOMOB B CIIEIYIOIIMX BEIIECTBAX: XJOopuA Oapusi, Hoa, XJopHas
KHUCJIOTA, IUaHU-UOH, TUIPOKCUJL MarHus, TeJIypoBas KUCIIOTA.
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14.
15.
16.
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ISR A

YTo TaKo€ OKHCIUTEIHFHO-BOCCTAHOBUTEILHBIN IMOTSHITHAN?

Kakue peakuiuy OTHOCATCS K peakUsIM JUCIPONIOPLUOHUPOBAHUS?

Kakue peakunu OTHOCSATCS K BHYTPUMOJICKYJIIPHOMY OKHCIICHUIO - BOCCTAHOBJICHHUIO?
Kaxkue peakunu OTHOCSATCS K MEKMOJIEKYJISIPHOMY OKUCJICHHUIO - BOCCTAHOBJICHUIO?
UTo Takoe 3IEKTPOABIKYIIAS CHUIIa OKHCIUTEIbHO-BOCCTAHOBUTEILHOM peaKIuu?

TeMa «JIeKTPOXUMHYECKHE CUCTEMbD)

dnekmpoxumuueckue npoyeccovl
DNEKTPOXUMHUYECKHUE CUCTEMBI.

Krnaccudukanus 31eKTpOXUMHUYECKUX MTPOIIECCOB.
lManpBanmdeckwmii aemeHT Jdanusis — Skoowu.
DNEKTPOABUKYIIAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.
N3mepenue 37eKTpoHBIX TOTCHITHAIOB.,

Psin cTanmapTHBIX 3JEKTPOAHBIX MOTEHITMAIOB. CBOMCTBA METANIOB B COOTBETCTBUU C MIX
TTOJIOXKEHUEM B PSTy HAMPSHKCHUM.

VYpasuenue HepHcra.

DIIEKTPOIM3 PACIUIABOB M pAaCTBOPOB.

Karoaneie n aHOAHBIE TPOLIECCHI.

10. O6benunennsiit 3akoH ®apazes. Beixos no Toky.

oakrwdE

© o~

Koppo3usa memannos
Urto Takoe Koppo3usi?
Kakue BuabI KOppO3UH BaM U3BECTHBI?
DNEeKTPOXUMHUYECKass KOPpO3usi. AHOJHOE OKHUCIECHHWE MEeTajula M KaTOJHOE BOCCTAaHOBJICHUE
OKUCIIATES.
[Tepeunciure criocoObl 3a1UTH METAJJIOB OT KOPPO3UH.
[ToueMy BO3pociia CKOPOCTH BBIJICICHHS BOJOPO/Ia IPpU JOOABICHUH COJIN?
CpaBHUTE pe3yJIbTAThI OMBITOB IO KOPPO3UHU MTPH KOHTAKTE JKeJie3a U IMHKA, U JKelie3a U METHON
MIPOBOJIOKH B AUCTUJUIMPOBAHHOM U «MOpPCKOii» Boje. [ e mporiecc mpoTekaeT ObIcTpee U YeM BbI
3TO 00BsICHUTE?

BapHaHTbI TeMaTH4YeCKHUX TEeCTOBBIX 3aJaHuM I TEKYIIEro KOHTPOJIsA
XuMHu4yeckas TePpMOANMHAMHUKA

B Tectax nmo teme «XuMHUYeCKast TECPMOANHAMHKa»: IICPBBIC IICCTh 3aJlaHU# OLICHUBAIOTCA B

0,5 6ama, cenpMoe — B 1 0ami, a BOCbMOE, IEBSITOE U IECATOE 3aJaHus — B 2 Oaja.

TecTt Ne 1

1. Tlpu paccMOTpeHHH XUMUYECKON PEAKIUH cucmemMd O3HAYaeT:
a) HCXOIHbIE peareHThI
0) MPOAYKTHI XUMHUYECKOU peaKkIuu
B) PEAKLMOHHBIN cocy
I) HCXOIHBIE PEareHThl H MPOIAYKTHl pEaKIIuu
2. Tlepsblil 3aK0H (MepBOE HAYAJIO0) TEPMOIMHAMUKHN MAaTeMaTHUYECKU 3aITUCHIBACTCS TaK:
a) PV=uRT B) K = Aeyp (- EA/RT)
6) K=R/Nj r) AU= Q-W
3. B sK30TepMuveckoil peaxium:
a) PHTAJIBINS PEaKIIMOHHON cucTeMbl nossiaercs (AH > 0)
0) TermoBoit 3¢ ekt peakuu orpunarencH (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHON cucTeMbl yMeHblaercs (AH< 0)



T') IaBJICHUE PEAKIIMOHHON CHCTEMBI ITOBBIIIACTCS
4. CraHgapTHbIE TEIUIOBBIE AP PEKTH NPUHATO 0003HAYATE!

a) AUct B) Q1013
6) AHozgg F) AHct
5. Kakwe u3 npuBeACHHBIX PEAKIHH IBISIOTCS SHIOTEPMHUUCCKUMHE?
a) 1/2N,+ 3/2H,=NH3; AH = — 46 K][x/Mob
06) Hy+4/2 0,=H,0, AH = -242 K]I/monb
B) 1/2N,+1/20,=NO AH = 90 K]I>x/moib
r) 1/2Hy+ 1/2 1,=HI, AH = 26 K]I:x/Moib

6. Kakas w3 HanmMCaHHBIX HIDKE PEaKIMid OTBEYAET TEIUIOTe oOpa3oBaHus Ookcuua azora ( || ) B
CTaHJIAPTHBIX YCIOBUSX?
a) 1/2 N2+ O=NO B) 1/2 N+ 1/2 0, =NO
0) N+ 1/20,=NO r) NH;+5/20; =2NO+3H,;0
7. Ilpum BoccranoBienun 16T okcuma meau( || ) mo peakuuu :
CuO () + C (rpagur) = CU (o + CO (), mormotunock 22 K/ TEMI0THI.
OHrtanbeus o0pa3oBaHus okcuaa meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hua peakmmuu  NiO oy + C (pagury = Ni o + CO (. Ompenenure BO3MOXKHOE HAIpPABICHUE
CaMOTIPOM3BOJILHOIO TCUCHHS PEAKIIMU TIPU CTaHAAPTHBIX YCIOBUSX U IpU Temnepatype 627°C.

BemtectBo AH®9s  (KJIx/Momn) S%9s  (Ix/Monb*K)
NiO () -239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO (p -110,5 1974

B orBere ykaxkurte 3HaueHus: >Hepruu ['mOOCa mpu CTaHIAPTHBIX YCIOBUSX, IIPU TEMIIEPAType
627°C u TemmepaTypy Haudaja peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kaxk u3MeHsieTcst SHTPOMHSI PU Pa3NI0KEHUU KapOoHaTa KaIbIus?
a) YBEIMYMBACTCS B) HE YMEHbBIIIaeTCs
0) yMeHbIaeTcs T') HE 3HAI0
10. [lanHas peakuus:
2KClOs3 (t8) =2KCl (18y+30: (1) AH<O mokeT caMonpou3BOJILHO MPOTEKATh
a) B MPSIMOM HarpaBJICHUU B) HE MOXET MPOTEKATh
0) B 00paTHOM HampaBlIE€HUU T') HE 3HaI0

XuMHu4yeckas KHHETHKA

B Tectax o Teme «XuMHuuecKkasi KHHETHKay: IEPBOE, BTOPOE, TPEThE, YSTBEPTOEC U MATOE 33 TaHUS
onenuBarorcs B 0,5 6amna; mecroe, ceabMoe, BOCEMOE, IEBATOC U IecsToe — B 1 0aj1, a o JuHHAAIATOE
—B 2,5 Oaia.

TecT Ne 1

1. Pazgen XuMuu, U3y4arOMIHid CKOPOCTH M MEXaHU3MbI XHMHYECKHIX PEaKIUi, Ha3bIBACTCS
a) XMMHUYecKas TepMOJIMHAMHKA
0) TepMOXHUMHUS
B) XUMHYECKasi KHHETHUKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMms, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOTHBIX BEIIECTB



0) U3MEHEeHHEe KOJMYECTBA BEIICCTBA PEAareHTOB (MJIM MPOIYKTOB) PEAKIINH B CAMHHUITY
BPEMEHH B €IMHUIE O0BeMa
B) KOJIMYECTBO BEUIECTBA MPOJYKTOB pEaKlUi K MOMEHTY OKOHYAHUS peaKINH
3. B Kakux enuHUIIAX BBIPAKAETCS CKOPOCTh XUMHUECKON peakiunu?
a) MOJIb JI et
0) Oe3pa3mMepHas BeTUIHHA
B) MOJIB C
4. Or xakux (pakTOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT MPUPOJIbI PEarupyIOLUX BEIIECTB
0) OT TeMIepaTypsl
B) OT 00beMa PeaKIOHHOTO CoCcy/a
5. CocrosiHue XUMHUYECKOTO paBHOBECHS 00PaTUMBIX MTPOLIECCOB KOJTMUECTBEHHO XapaKTePU3yeTCs ...
a) PaBHOBECHBIMH KOHIICHTPALUSAMH MPOJYKTOB PEAKIHH
0) SHEpruei aKTHBU3aAIUU
B) KOHCTaHTOI paBHOBECHS
6. Kak 3anuceIBaeTcs BbIpaskeHUE JJIs1 CKOPOCTH peakluu
4 NO ot 6 H,O=4 NH3(r) +5 Oz(r)
a) V = k[NO]*[H,0] 6) V = k[NH][O] B) V = k[NOJ*[H,0]°
7. Kak 3anuiuercs BelpaskeHUE AJIs1 KOHCTaHThI paBHOBecHsl peakuuu A +2 B = C +D?
a) Kp = [C][D]/ [A][B’
6) Kp = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]
8. Kakoii oTpe3ok Ha quarpamme Mokas3piBaeT 3HAYCHHUE TEIIOBOTO A (deKTa peakiuu?
ayl E _%

[

6) 2 2
A

% ;
—y A

XOJI pEaKIfu

B) 3

v

9. UYt0 MOXHO CKa3aTh O PEAKIUH, N300pKEHHOW Ha TUarpaMmMe K Bonpocy 87
a) HK30TepMHUECKas peaKIus
0) SHIOTEepMHUUECKas PeaKIUs
B) peaKIs ONUCHIBAET COCTOSIHUE PaBHOBECHUS
10. PaBHoBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMELIAETCs BJIEBO.
a) IpY IOHM)KEHUH TeMIIepaTypbl
0) Tpy MOBBILIEHUH TEMIIEPATYPHI
B) MU MTOBBIIICHNY JIaBJICHUS
11. ina peakunu Cyy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PABHOBECHUS PaBHA
0,8. PaBHOBecHass KOHIIEHTpaIusi BOJOpOJa paBHa 1,2 Monb/I. BbeMucIUTe HMCXOTHYIO
KOHIIEHTPALIMIO BOJIOPO/JIA.
a) 1,2
0) 3,5
B) 5,0



PacTBOpbI

B Tectax mo Teme «PacTBOphI»: mepBoe 3ajaHue OIleHHWBaeTcss B 1 0amr, BTOpoe, TpeThe,

4eTBEpPTOE, MATOE U IIECTOE 3aaHus - B 1,5 Oana; cepmMoe, BOCBMOE, JIEBIATOE H JIECATOC — B
0,5 6ama.

Tect Nel

1. ns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHUE 3aUIICTCS B BUIC
1) 2K+ S0, = K,S0,
2) Cu* + S04 +2K" + 20H = Cu(OH),{ + K,S04
3) CuSO, + 20H™ = Cu(OH).d + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuaa Hatpus B 300 mu 0,2 M pacTBopa paBHa

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

4. J1ng noxasneHus ruaponusa xjaopuaa xpoma (III) cnenyer
1) 100aBUTH CONIAHYIO KHCIOTY
2) 100aBUTH IIEIOYb
3) pa30aBUTH PACTBOP BOJOH
4) TMOBBICHTH TEMIICPATYPY
5. B pa3baBieHHOM pacTBOpe, MPUTOTOBJICHHBIM W3 TUIAPOCYIb(daTa KalblUsi U BOJIBI, CyMMa
KO3 PHUIUEHTOB B ypaBHEHUU HEOOPATUMOM JUCCONMAIIH PACTBOPEHHOTO BEIIECTBA — 3TO
13 2)4 3)5 4)6
6. PactBopuMocTh OKcanata cepebpa pasma 3,27-107° r/ 100r H,O. Omnpenenute MpoM3BeICHHE
pactBopumoctu AgyCy04
1) 5-107" 2)1,16:10°  3)10,7.10° 4)2,31.107°
7. MaccoBast 107151 paCTBOPEHHOTI'0 BEIIECTBA — 3TO OTHOILLICHUE
1) Mmacchl BelecTBa K Macce BOIbI
2) KOJMYECTBAa BEIECTBA K 00bEMY BOJIBI
3) Macchl BelllecTBa K Macce pacTBopa
4) KOJHMYECTBa BEIIECTBA K 00bEeMy pacTBOpa
8. K cnmaObIM 251eKTpoarTaM OTHOCUTCH ...
1) ruaPOKCHI aMMOHHUSI
2) THIPOKCH KaJTHsl
3)  XJI0pHI KalbIus
4) MaprasioBas KUCJIOTa
9. M3BecTHO, YTO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh IIEIOYHYIO M KUCIYIO CpENy.
[IpnymnHO# 5TOTO ABIAETCA ...
1) osnexTponu3 coneit
2) IUCTIPONOPLUOHUPOBAHUE CONEH
3) ruapaTHpOBaHUE CONEi
4) THaPONIU3 COJCH
10.3nayenne PH uncroit Bosw ipu 25°C cocrasisieT
1)1 2) 7 3)0 4) 10

JucnepcHbie CHCTEMBI

B Tectax mo Teme «JlucmepcHble CHUCTEMBI»: 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 uoHBI CHOCOOHBI BBI3BaTh KOAryJSIUIO KOJUIOMAA, YAaCTUILIBI KOTOPOTO HUMEIOT
MOJIOKUTEIBHBIN 3apsia?
1) KaTHOHBI
2) aHHOHBI
3) moJisipHbBIC MOJICKYJT
3. Jlns Kxakoro 5SJeKTPOJUTa IMOPOT KOAryJsIMHM KOJUIOMAA C TOJOKUTEIBHO 3apsKEHHOM
JacTUIIeH JOKEH OBbITh HAMMEHBIIUM?
1) xmopu Kajust
2) cynbdaT Kamus
3) oprodocdar kamus
4. Muuea 3015 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 B3aumopeiictuu 20 mia 0,001H mutpara cBunua (11) ¢ 10 ma 0,02H cynbdara xanus
obpasyercss 3056 cyibdara cBuHna (lI). K kakomy aieKTpomy IODKHBI IEPEMEIIaThes
YaCTHUILIBI TUCTIEPCHOM (a3bl PU dNIEKTpoau3e?
1) HaXOATCS B COCTOSIHMU JTMHAMHYECKOTO PABHOBECHSI
2) K KaToay
3) k aHoy
6. B nBe konObl Hanmuto mo 50 mu 3058 ruUApoKcuAa skenesa. s TOro 4toObl BBI3BATH
KOaryJisiuio 30J11 HoTpeOdoBalIOCh 100aBUTh: B mepByto — 5,3 mit 1H pactBopa xmnopuaa kanus;
B Apyryto — 18,7 mu 0,001H pactBopa ¢ocdara Harpus. Berancnure mopor Koaryisiuu
KaXX/IOTO 2JIEKTPOIIUTA.

OKHCINTEILHO-BOCCTAHOBUTEIbHBIE MPOIECCHI
B Tectax mo teme «OKHCIUTEILHO-BOCCTAHOBHTEILHBIC MPOIECCHI»: 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 DIIEKTPOHBI
3) OTZaeT CBOU JJIEKTPOHBI
2. ITporiecc BOCCTAaHOBJIEHUSI UMEET MECTO B Clly4yae, Korjaa ...
1) HENTpaJIbHBIE ATOMBI IIPEBPAILAIOTCA 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) AJIEMEHTHI, HAXOJSIINECS B CPEIHEN YaCTH ePUOTUUECKON CHCTEMBI
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) ManrasaT-uona MnQO4%—
3) oxcuaa maprania (1) MnO

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

1) a30T | cepa
2) cepa v XpoM
3) XPOM H a30T
8. Cymma k03(ppUIIMEHTOB B peaKlnK, MPUBEIEHHON B Boripoce Ne 7 paBHa ...
1) 26 2)18 3) 35
2)
9. Cymma ko3 dunmerron B peakin KMnOy4 + HC oy =2 ... paBHa
1) 30 2) 26 3)35

3J1eKTp0ngnqec1cne CHUCTEMBbI

B Ttecrax mo Teme «DIIEKTPOXUMHUYECKHE CHCTEMBI»: IIEPBOE, BTOPOEC W IATOE 3aJaHUs
OIICHUBAIOTCS B 1 O6auT; TpeThe W YeTBepTOe 3amanusi— B 1,5 Oaiia; mectoe u cenpMoe — B 2 Gayia.

Tect Nel
1. DAeKTpoIHBIN NOTEHIIMAT OPEACIISIOT 110 YPABHEHHIO ...
1) Hepucra
2) MenneneeBa-Knaneiipona
3) Bonbrmana
4) Appenunyca
2. Paccuwmraiite DJIC ramsBanuueckoro siementa MgMgSOy||CuSOyCu mpu cragapTHBIX
YCIOBUSAX
1) -2,03
2) -2,71
3) 2,71
4) 0,81
3. Kaxwue mpoaykTel 00pa3yroTcs Ha KaToJie Py JICKTPOJIM3e pacTBOpa HATpaTa cepedpa?
1) BOJIOPOJT
2) cepebpo
3) a30THAas KUCJIOTA
4) KHCIIOPOJT
4. Vxaxute cymMMy KO3(PGUIIMEHTOB B YpaBHEHUH AIIEKTpoin3a pacTBopa HuTpaTa meau (II)
1) 12
2) 11
3) 10
4) 8

5. Kakas nus3 IPHUBCACHHBIX OKHCIIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX pealcum‘/'l IMPOTECKACT
CaMOIIPOU3BOJIbHO B ITPSAMOM HaHpaBJICHI/II/I?

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

4) HCI+Cu—...



6. Bbruuciure Maccy LMHKA, HOJYYEHHOTO MpH 3JEKTpoiu3e Cyib(ara IUHKA, KOTOPBIH
npoBoAwn B TeueHue 20 cex npu cuiie Toka 1A

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

3) 0,013
4) 6,710

7. IlpuBenuTe cXeMbl OSIIEKTPOAHBIX IPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakluH,
NPOTEKAIOIICH TPU DICKTPOXMMHUYECKOH KOPpO3uM TanbBaHonapsl Zn|Mg B CEepHOKHCION
cpezne. B orBete ykaxkure cymmy K03 pULHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUU.

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

BHeaynutopHasi camocTosiTelbHass padoTa 0OyUYaIOMIMXCS OCYIICCTBIISIETCS B BUIC M3YyUCHHS
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3/ielly ¢ MpopaboTKoN MaTepuaia; ohOPMIICHUS OTYETOB IO
nabopaTOpHBIM paboTaM U BBITIOJHECHUS JIOMAITHUX 3aaHUH.

BapuaHThl TEMATHYECKMX JOMAITHUX 3aJaHUH 1JIs1 BHEAYIUTOPHOU CAMOCTOATEbHONH PadoThl
CTY/J€HTOB M0 TeMaM

Jlomaninee 3aganue Ne 1
1o TeMe «XUMHYeCKasi TEePMOTAUHAMHUKA»

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

3ajgayga Nel

Jisa peakunn CHy oy + COy () = 2 CO () + 2 Hy () onpenenure BO3MOXKHOE HAIIpaBIICHUE
CaMOITPOU3BOJILHOTO TCUCHUS PEAKIIUU TIPH CTAHIAPTHBIX YCIOBHUAX M Mpu  Temmepatype T = 927 o,
eclu TerIoBoi 3((eKT peakuu 0 3aJaHHOW TeMIIepaTyphl HE U3MEHHUTCA. Y KOKUTE: a) BhIIACTISAETCS
WIM TIOTJIONIACTCS JHEPTHs B XOJe peaknuu; O) NPUYMHY HAWICHHOTO W3MEHEHHS DSHTPOIHH.
Paccuwnraiite TemnepaTypy Hadaia peaxiuu.

3ajgaga Ne2

Beruncnure tennosoit 3 dext peakuun: CaCy ) + 2 HoOy = Ca(OH); () + CoH; (1), moIB3ysCh
CTaHJIAPTHBIMU TEIJIOTAMU O0Pa30BaHMs pearupyromux BemecTB. CKOIBKO TEIUIOTHI BBIACIUTCS WIN
MOTJI0TUTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3ajgaga Ne3

[To TepMOXUMUYECKIM YPaBHEHUSIM paccuuTaiiTe TeraoBoi 3pGeKT peakiuu:
Hy + COz )= CO () + H2 Ory. TepmoxuMudeckue ypaBHEHHS:

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

6) 2 CO () + 02 ) — 2 COZ (T)» AH = -566,2 KH)K

Jlomaninee 3aganue Ne 2
o TeMe «XMMH4YeCKasd KHHETUKA)

B ngomammHem 3amaHuu mo teme «XHUMHYECKas KMHETHKay: MepBas 3ajada oleHuBaercs B 1,5
Oanna; BTopas — B 0,5 Gajuia; TpeThs, YeTBEpTasi U msaTas — B 1 Ga.

3amaya Nel

Peaxnusa nporekaer no ypasHenuto: O; oy +2 CO y = 2 CO; (. HavanbHele KOHIEHTpanyu
pearupyromux BemectB paBHbL: [Oz] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoIbKO pa3 U3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, korga mnpopearupyeT 30% CO? Bo ckolbKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOI U 00paTHOM peakiuu, €ciIu YBEIUUNUTh JaBlIEHUE B CCTEME B JBa pasa?



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

Paccuuraiite BpeMs, Mpu KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO IPU TEMIIEpaType
200 °C, ecim TemmepaTypHbIii KO3 (UIHEHT CKOPOCTH PEaKIii paBeH 2. Bo CKOIBKO pa3 H3MEHHTCS
IIPU 3TOM CKOPOCTh PEaKIHH?
3amaga Ne3
Haiiaute HayanpHble KOHIEHTPALMU UCXOAHBIX BEUIECTB U KOHCTAHTY PaBHOBECHUS PEAKIINH:
Fe () + H20 ) = FeO () + Hy (1), €citn paBHOBECHBIE KOHLIEHTPALIMHM PEarupyONIMX BEIIECTB PaBHBbI:
[H20]=0,3momb/11, [Hz] = 0,4 Momn/m1.
3amaua Ned
Jus peakumonnoi cucremsl: CO ) + HoO y = COz (y + Hy () HavanbHble KOHLCHTPALMH
paBubl: [H2O] = 0,5 monw/n, [CO] = 0,6 Mmonw/n. OnpenenuTe KOHIICHTPAIIUA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBecHUs paBHa 1,45.
3amaya NeS
BeolIpa3ute uepe3 KOHLIEHTpalMKM peareHTOB KOHCTAHThl PAaBHOBECHS CIENYIOLIUX PEAKIUIL:
Nz(r) +3 Hz(r) =2 NH3(F)7 AH =-922 k]I x;
COQ(F) +C = 2 CO(F), AH =+160.,5 KI[)K;
CO(F) + HzO(r) =CO, @ T Hyp, AH =-41,1 k]I x.
VYkakuTe HanpaBJIeHUE CMEIIEHUS XUMUYECKOI0 PAaBHOBECHS ATUX PEaKLUii: a) IpU MOHMKEHUU
TEMIIEpPaTyphbl, €CIH JaBJCHHE IIOCTOSHHO, O) MpU TOBBIIIEHUH MJABJICHUS, €CIU TemIepaTrypa
[IOCTOSIHHA.

Jlomamnee 3axanue 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.

3ajmaua Nel

B xakom o0beMe Boabl cieayet pactBoputh 1351 SnCly st nomydenus 3M pactBopa xjopuia
oniosa (II) ¢ mnotHocTwIO p = 1,405 T/™Mn?

PaccuuTaiiTe: a) MaccoByrO JIOJII0 BEIIECTBa B pacTBope; 0) MOJSPHYIO KOHIEHTPAlUIO
SKBUBAJICHTA; B) MOJISLIBHOCTB; ) THUTP; 1) MOJIbHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3amaua Ne2

3aKOHUUTE MOJEKYJIspHblE W HANHUIINTE COKpAlICHHbIE HWOHHbIE YPaBHEHMsI peakuui
B3aMMOJEHCTBUS CIEAYIOINX BEIECTB!

HBr + NaOH —

AgNO3; + H,S —

MgClz + KOH —

CaF, + HCl—

Sb(OH)3 + H,SO4 —

Sb(OH); + NaOH —

3amauya Ne3

CocraBpTe 10 ABa MOJIEKYJISPHBIX YPABHEHUS pEaKLUi K CIEIYIOIIUM HOHHBIM:

Ba’* + CrO42' — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H" — Zn®* +H,S

3amaua Ned

Beraucnure pH 0,05M pactBopa cepHOM KUCIOTHI.

3amaua N5



Kakue u3 ciaemyrommx coineit moasepratorcst ruapoiusy: NapSiOs. Cu(NOgz),. KBr? CocraBbTe
VOHHBIE U MOJIEKYJISIPHBIE YPAaBHEHHUS THIpPOJIM3a COOTBETCTBYIOIUX coyel. Kakoe 3HaueHune pH (<
W= 7) UMEIOT PacTBOPBI ATUX COJIEH?

3amagya Neb
Haiinute npoussenenne pacrsopumoctu PbCly, eciim B 200 Mt Boasl pactBopsiercs 2,17 T 3Toro

COCIMHCHNA.

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

B nomamaem 3amanuu mo teMe «OKHCIUTEIbHO-BOCCTAHOBUTEIILHEIC MTPOIIECCHI»: MepBasi 3a1a4a
orieHuBaercs B 1,5 6amia; Bropas — B 2,5 O6ania; Tpetbs — B 1 Oai.

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

VYKaxuTe TUN KaKI0H peakivu.

Paccuuraiite SJEKTPOABIXYIIYIO CHJIYy W ONpPEACIUTE HaIpaBiICHUE CaMOIPOU3BOJIBHOTO
MpPOTEKaHWs  MEpPBOM  peakuuud TNpuU  CTAaHAAPTHBIX  YCJIOBUAX,  HCIONB3yd  3HAUCHUS
OKHCJIUTEIHbHO-BOCCTAHOBUTEIIHLHEIX ITOTCHIIMAJIOB!

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 OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA:

KMnO, + NaNO, + H,O—

NaCrO, + H,O, + NaOH —

Bi(OH)3 + Na)S,0g+ NaOH —

Bi,O; + C —

Mg + HN03 (pa36)_’

3amaga Ne3

Jlaubl J1Be OKHCIUTENbHO-BoccTaHOBUTENbHBIE mapbl: KNO;, KNOjz; u Pb(NOgz);, PbO..
[Tonb3ysick Tabnuileld CTAaHAAPTHBIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX MOTEHIIMANOB, COCTaBbTE
ypaBHEHHE BO3MOXKHOM peakuuu B ykazaHHoil cpene (HNOjz). Paccuutaiite 3HaueHue
AIEKTPOJIBHXKYIIEH CHIIBI PEaKIUU.

Jlomamnee 3aganue Ne 5
o TeMe «JIeKTPOXUMHUYECKHE CHCTEMbD)

B momaraeM 3amaHuu 1o TeMe «DJIEKTPOXUMUYECKUE CHCTEMBD: ITepBast 3a/1avya OIEHUBACTCS B
1 Gamn; BTOpas — B 1,5 6anna; TpeThs — B 2,5 Gamna.

3amayga Nel
CocTaBbTe DJIEKTPOHHO-MOHHBIC YpPAaBHEHHS DJEKTPOJHBIX TMPOIECCOB W  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOpPAa3yIolel peakiuu, MpPOTEKaroIeil Mpu paboTe raJbBaHUYECKOTO 3JIEMEHTA
Co/Co(NOs)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) raapBaHHYECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIIOBHSIX.

[IpuHsB TOTEHIMA] aHOJa PaBHBIM CTAaHIAPTHOMY 3HAYEHHIO, PAcCUMTAMTE KOHIICHTPAIUIO
KaTHOHOB METaJllla B KaTOJHOM pacTBope, pu KoTopoit IJIC raibBaHHYECKOT0 JJIEMEHTa YMEHBITHTCS
Ha 0,02B.

3amaya No2



[IpuBenure cxembl BJEKTPOAHBIX MPOIECCOB M  MOJEKYISpPHBbIE YPAaBHEHHS PEaKIIHid,
MPOTEKAIOIINX MPHU IEKTPOXUMHUIECKON Koppo3uu ranpBaHonapsl Co/Ni: a) B KUCIIOH cpene; 0) BO
BJIQ)KHOM BO3IyXe€.

Onpenenure yObUTh Macchl aHOJA MPU KOPPO3UHM B KHUCIOW cpene 3a 20 MHH, €CIH CKOPOCTh
kopposuu cocrapmwia 0,01 /4.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJJIEKTPOJHBIX IPOLECCOB (aHOJ HHEPTHBIA) U
MOJIEKYJISIPHOE YPaBHEHHME PEAKLIUMU, IPOUCXOIAIIEH TP 3JIEKTPOJIU3E:

a) pacriaBa NaOH;

0) pactBopa CoSOy,

Bbraucnure ¢akTHueckoe KOJMYECTBO METallla, IMOJyYEHHOTO Ha KaToJe MPH DIICKTPOJIH3Ee
Co(NO3),, eciu 37eKTPOIIA3 TPOBOAMIN B TeueHHH | 4. BrIxoa MeTaiia mo ToKy coctaBui 85%.

VYkaxuTe BO3MOKHBIC TPUUMHBI YMEHBIIICHUS BBIX0/Ia METAJIJIa [0 CPABHEHUIO C PACUETHBIM.

KoHTpoJibHBbIE BOIPOCHI 10 TEMaM
KoHTpoJibHbIe BONPOCHI 10 TeMe « XHMHUYEeCKasi TEPMOANHAMH KA

1. OCHOBBI XMMUYECKOH TEPMOAMHAMUKU: TIOHSATHE CUCTEMBI, BUJIbI CUCTEM.

2. TepmoanHaMuveckne mapameTpsl U PYHKIIUU COCTOSTHHS CHUCTEMBI.

3. Buytpennss sueprusi. Pabora. Temora.

4. [lepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJ).

S. OHTaNnbnus Kak QYHKIUS COCTOSHUS CUCTEMbI. DHTANIbIINSA 00pa30BaHMs BELIECTBA.

6. TernoBoit a3pdexT xumudeckoi peakiuu. GakTopel, BIUSIONIAE HA TEIUIOBOK (et
XUMHUYECKON peakiuu.

7 Tepmoxumus. 3akon 'ecca.

8. CrenctBus u3 3akoHa ['ecca.

9. OHTponHs KaK (QYHKIHS COCTOSIHUS CUCTEMBI.

10. BTtopoii 3ak0H TepMOIMHAMHUKHU.

11. Tperwnii 3aKOH TEPMOINHAMHUKHU.

12. Oneprust ['n06ca.

13. Hanpasrenue caMonpon3BOJIbHOTO MPOTEKAHUSI XUMHUUECKUX PEAKIIUM.

KoHTpobHBIE BONPOCHI 0 TeMe «XHMHYeCKasi KHHEeTHKA»

1. Xumunyeckas KuHeTHKa. CKOpOCTh XMMHUYECKOM peakiuy U METO/IbI €€ PEryJINPOBaHMUSL.

2. BnusiHue KOHIEHTpalMu Ha CKOPOCTh XUMHUECKOW peakIMM (3aKOH JeHCTBYIOIIUX
Mmacc).

3. Bnusiaue Temneparypsl Ha CKOpOCTh XUMHUUYeckoi peakiuu. [Ipasuio Bant — odda.

4. Teopust akTUBHBIX CTOJIKHOBEHMI AppeHunyca.

S. DOHeprust akTUBalK. Y paBHEHHE AppeHHyca.

6. Teopus nepexoqHOro KOMIUIEKca. DHEepreTnyeckas AuarpaMma.

7. Kpusas MakcBenna — bonpiimana. DHepreTuueckuit 6apbep.

8. Karanutuueckue cucTemsl.

9. Bnusinue katanuzaropa Ha CKOPOCTh XUMHUYECKOM PeaKIMu.

10. ['oMOreHHBIi 1 reTepOreHHbIN KaTalnus3.

11. KonebarenbHble peakiuu.

12. Xumunyeckoe paBHoBecue. OOpaTuMbIe U HEOOPATUMBbIE pEaKLUU.

13. KoHcTanTa XMMHUYECKOTO PAaBHOBECHSI.

14. Cwmemenne xumuueckoro pasHoBecus. [Ipuanun Jle—Illatense.

15. BnusiHue KOHLIEHTpaluy, JaBIE€HUS U TEMIIEPaTyphl.

16. ®da30BbIC PaBHOBECHSI.

17. da3oBble AUArpaMMBbl JJIsi OJHOKOMIIOHEHTHBIX CHCTEM.

KoHnTtpoJbHbie Bonnpockl 1o TeMe «PacTBopb»



~

ITonsaTue pactBopa. PactBopuMocTs BemecTsa. PactBopuMocCTs rasa.

8. PactBopsl. CriocoOb!I BeIpaKeHUsT KOHIIEHTPAIMK PACTBOPOB (MaccoBas 015, MOJISIpHAs
KOHIICHTPALUsl, MOJIIPHAS KOHIICHTPALIUS SKBUBAJICHTA, MOJIbHAS OIS, THTD).

9. KosnmuraruBHbie cBoMcTBa pacTBOPOB. M eanbHblid pacTBOP.

10. 3akonel Paymsa: 1 (tonomerpumueckuit) wu Il (30ymamockomuyeckwii U
KPUOCKOTIMYECKUH).

11. Ocmoc. Ocmotuueckoe naBieHue. CxemMa 0CMOMETpA.

12. KucnorHo-ocHOBHBIE B3aUMOACHCTBUS BEILIECTB.

13. Wonnas Teopus KUCIOT U ocHOBaHUN AppeHuyca. OCHOBHBIC MOHITHS U MOJIOXKEHUS
Teopun AppeHuyca.

14, Juccounarys KMUCIOT, OCHOBAHUM U COJICH C TOYKH 3pEHUS HOHHON TEOpUH AppeHHnyca
(mpumepsr).

15. Crenens aucconuanuu. CUIbHBIC U ClIa0ble AJIEKTPOIIUTHL.

16. Juccormanus cnadbx 3JMeKTPOoIuTOB. KOHCTaHTa TUCCOIMAIIH.

17. 3akoH pazdasieHuss OcTBaIbIA.

18. Peakuyuu noHHOro 0OMeHa MEXy JIEKTPOIUTaMHU (Ha IpuMepe peakuii 00pa3oBaHUs
CJ1a00T0 3JEKTPOINTA, OCAKA U Ta3a).

19. [Ipou3BeneHne pacTBOPUMOCTH.

20. Honnoe npoussenenue Boibl. BogopoaHblii ¥ THIPOKCUIIBHBIN TOKA3aTEH.

21. I'maponus coseld. Tunel ruapoIN3a CONEH.

22. KonunuecTBeHHBIE XapaKTePUCTUKU MPOIlecca THIPOIN3a.

23. ®dakTophl, BAUSAIOIINE HA TIPOLIECC THAPOIIU3A.

KOHTpOJIbeIe BOIIPOCHI IO TEME «I[ncnepcnme CHUCTEMBID»

I'ereporennsie cMecu. [{ucriepcHble CHCTEMBL.
HucnepcHocts. Kitaccudukanuy AucnepcHbIX CUCTEM.
Komnounansie pactBopsl. JInodpmisHbie 11 110()OOHBIE KOJUTOU/IBI.
CriocoObl osTyyeHHsl KOJJIOUHBIX PACTBOPOB.

CrpoeHune KOJIJIOUIHBIX YacTHII.

IIpaBuno dasguca — [leckosa.

VY CToNYMBOCTh KOJUTOMAHBIX CUCTeM. CTaOMIN3aTOPHI.
Koarymsus nuodunbHbIX U THO(QOOHBIX KOJIOMIOB.
CegumeHTanus KOJUIOUIOB.

0. Koarymsiiys KoJIonaHbIX pacTBOPOB 3JIEKTPOJIUTAMH.

1. [TpaBumno lyneue — Napau. Koarynupytromas cnocoOHOCTb.
12. OnTHyeckne CBONCTBA KOJJIOUJHBIX PaCTBOPOB.

13. DNEeKTPUYECKHE CBOMCTBA KOJUTOMAHBIX PACTBOPOB.

RBooo~NoOhwNE

KonTpoabHbie Bonpochl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
npouecchn

OcCHOBHBIE NOHSTHS TEOPUU OKUCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHUCINTEITFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BCUICCTB.

Baxxneiiiie okucIuTeN U1 BOCCTAHOBUTEIH.

Tumbl OKHCIUTETEHO-BOCCTAHOBUTEIBHBIX PEAKITUH (TIPUMEPHI).
OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIA MTOTEHITUA.

VYpasnenue HepHucra.

CocraBneHne OKUCIUTENbHO-BOCCTAHOBUTENbHBIX PEAKIIHi.
HanpaBneHHe OKHCINTEIIbHO-BOCCTAHOBUTECIIbHBIX peaKHHﬁ.

NGO~ wWdE



11.
12.

13.
14.
15.

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

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

KoHTpoJsbHbIE BONIPOCHI 10 TeMe «IJIeKTPOXUMUYECKHE CHCTEMbD»

DnexTpoxumuueckue cuctembl. Kimaccuduxarus s3meKTpoXMMHUYECKUX POIIECCOB.
DNEKTPOXUMHYECKHUE TPOLECCHl, IPOTEKAIOLIME Ha TpaHMIE pas3jena «MeTaul —
pacTBOp».

lansBannyeckuit anmemeHT Januains — Sxoow.

DNEKTPOABUKYILAS CUJIA TAIbBAHUYECKOTO 3JIEMEHTA.

N3mepenne  3JIEKTPOAHBIX — MOTEHUMANOB. Psaj  CTaHAAPTHBIX — DIEKTPOJHBIX
noreHuuanoB. CBOICTBA METAJUIOB B COOTBETCTBUM C HMX IIOJIOKEHUEM B pALY
HanpsHKEHUM.

VYpasuenue HepHcra.

DIEeKTpOIN3 PacIuIaBOB U pacTBOPOB. KaToiHbIE M aHOIHBIE TIPOLIECCHI.
O0wenunennslii 3akon @apases. Berxoa mo Toky.

Kopposus metannos. Knaccudukaiys KOppo3nNOHHBIX MTPOLIECCOB.

XuMuueckas KOppo3usi.

DNEeKTpOXUMHUYECKass KOppo3us. AHOZHOE OKHCIEHHE MeTala M KaTOJHOE
BOCCTAHOBJICHUE OKUCIIUTEII.

[Tpumepsl KOPPO3UU B KUCIION cpelie U aTMOC(HEPHON KOPPO3UH.

CkopocTh KOppO3uH.

3amura MEeTauioB OT KOPPO3HH.

3alMTHBIC TOKPBITHSL.

DIEKTPOXUMHUECKHUE CIIOCOOBI 3aIUTHI OT KOPPO3UU METAJLIOB.

XUMUYECKUE UCTOYHUKH TOKA. ['albBAHMYECKUI DIIEMEHT.

XHUMHYECKUE UCTOUHUKHU TOKA. AKKYMYJISITOPBI.

XHWMHMYECKUE UCTOYHUKH TOKA. TOIIIMBHBIE 3JIEMEHTHI.



IMPUJIOKEHUE 2

7. OeHOYHbIE CPEACTBA /IJIsl IPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU

HpOMC)KYTOLIHaH arrecragus numeer OCJIbIO OIIPCACIINTD CTCIICHb JOCTHIXCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘ICHI/ISI 10 JUCHUILIIMHEC 3a onpeneneHHHﬁ nepuon O6y‘-ICHI/ISI.

a) Ilnanupyemble pe3y/jbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHOM ATTeCTAINH:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

OIIK-3: Cnoco0OeH MpUMEHSTh COOTBETCTBYIOIIMK (PH3MKO-MAaTEeMAaTHYECKU armapaT, METOAbl aHAIW3a M MOJEIMPOBAHUS, TEOPETUYECKOTO U
9KCHEPUMEHTAIBHOIO UCCIIEJOBAHUS NIPU PEIIEHUH TPO(EeCCUOHAIBHBIX 3a]1a4

OIIK-3.1

Hcnonszyer Meroabl aHamu3za |
MOJEIUPOBAaHKUS  I[PU  PELICHUU
npodeccrnoHalbHbBIX 3az1ad,

MOZACIIMPOBAHUU U MMPOCKTUPOBAHUU
OHEPIrOCUCTEM

Ilepeuenvy meopemuueckux 60npocos
1. OcHoBHBIE METOIBI XUMUUECKOI'O aHAJIN3A.
2. OcHOBHbIE IPUOOPBI 1 000PYIOBAHKE JIJIsI XUMHUYECKOIO aHAJIN3a BEILECTB.
3. Mertoauku nmpoBeaeHus onbIToB. [IpaBuia TeXHUKH 6€30MaCHOCTH.

Ilpakmuueckue 3a0anusn:

1. Jna peakuuu CHy y + COy () = 2 CO () + 2 Hy (1) onpenennute BO3MOKHOE HAIIPABICHHUE
CaMOIIPOHM3BOJIBHOTO TEUCHHS PEAKIIHH PH CTAHIAPTHEIX YCIOBHSX M ipH  Temmeparype T =927°C,
ecnu TemmoBoi 3¢ ¢deKT peakiuu 10 3aJaHHOW TemImepaTypbl HE H3MEHHUTCA. YKaXKuTe: a)
BBIJIETISIETCSl WM TOTJIOUIAETCS 3HEPIrHsl B XOJA€ peakuuu; 0) NpUYMHY HAWJEHHOTO WU3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

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

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

4. Kakwe w3 cieayronmux coieit moasepratorcs ruaponusy: NaSiOs. Cu(NOj),. KBr?
CocTaBpTe MOHHBIE M MOJEKYJSPHBIE YPAaBHEHHUs THAPOJN3a COOTBETCTBYHOIIMX coiyiel. Kakoe
3HaueHne pH (< wi> 7) UMEIOT pacTBOPHI ATUX COJICH?

5. 301b ruapoKcUAa MarHus noaydeH mytem cmemuBanus 0,02 1 0,01H. pactBopa MgCl, u
0,028 1 0,005 u. pactBopa NaOH. Omnpenenure 3apsii 4acTUIl MOTYYEHHOTO 30JI1 M HAMHUIIUTE
(bopMyity ero MULEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CHIy M OIPEJIEINTE HalpaBJIEHUE CaMOIPOU3BOIBHOIO
MPOTEKAHUS peakuuu npu CTaH/IapTHBIX YCIIOBUSIX, UCIIOJIB3YS 3HauEHUs
OKHCIINTENHLHO-BOCCTAHOBUTENBHBIX IToTeHIIMamoB H + HiPO, — J, + H3PO3; + H,O0.

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




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

8. CocraBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHHSI AJIEKTPOJAHBIX MPOLECCOB (aHOJ UHEPTHBIN) U

MOJIEKYJISIPHOE YpPaBHEHHUE peaKkluu, IPOUCXOos1Iel pu 3nekTpoause pactBopa CoSO4, Beruncaure
(pakTHUECKOE KOJIMYECTBO METaslia, MONy4eHHOro Ha karone mpu siekrpoimnze Co(NOs)z, eciu
AJIEKTPOJIM3 TMPOBOJAMIM B TedeHUH |1 4. Beixojy mMeramina mo Toky coctaBui 85%. Ykaxwure
BO3MOYKHBIE IPUUNHBI YMEHBIIIEHUS BBIXOA METAJIA 10 CPABHEHUIO C PACUETHBIM.

OIIK-3.2

Cnocoben
COOTBETCTBYIOLIHH
(U3UKO-MaTEeMaTHYECKUI  armapar
npu TEOPETUICCKOM u
OKCIICPUMCHTAJIbHOM HCCJICI0OBAaHUU
B peleHUH 3a1a4
9HEprocOepeKeHUs

IMPUMCHATH

Hepeltenb meopemu4ecKux 6onpocoe:

16.
17.

18.
19.
20.
21.

OCHOBBI XMMHUYECKOHM TEPMOJMHAMHUKHU: CHUCTEMA, TEPMOJAMHAMUYECKUE I1apaMeTpPhbl
CUCTEMBI, PYHKIIMH COCTOSIHUS CUCTEMBI. 11epBbIil 3aKOH TEpMOIMHAMUKHY.

DHepreTuka XMuMUYECKUX ITPOLIECCOB.

OHranbnus. 3akoH ['ecca u ciencTBUs U3 HEro.

OHtponus. YpaBHeHue bonbiimana. Bropoii u TpeThii 3aKOHbI TEpPMOJUHAMUKH.

Oneprus ['m66ca. HanpapiieHUs: XUMHYECKUX TIPOIIECCOB.

Xumnueckass kuHetuka. CKOpOCTh XUMUYECKOU peakiuu. CpeaHsss U UCTUHHASI CKOPOCTH
peaxkuuu. Kunerndeckas kpusasi.

CKOpOCTh peakliui U METOAbI €€ PEryJIUPOBAHMUS.

Bnusinue temnepatypsl Ha ckopocTh peakiuu. [Ipasuno Baut-I'odda.

DHeprus akTUBalMu. AKTUBUPOBAHHBIA KOMILIEKC. Y paBHEHHE AppeHuyca.

. KatanuzaTopbl 1 KaTanTUTHYECKHE CUCTEMBI. | OMOT€HHBIN KaTaJIn3.

. KaranuzaTopsl 1 kKaTanuTHUECKHE CUCTEMBI. [ €TepOreHHbIN KaTalln3.

. XUMU4ecKoe paBHOBecHe. KoHCTaHTa XMMUYECKOTO paBHOBECHSI.

. Cmemienne xumuueckoro pasHosecus. [Ipunuun Jle arense.

. PactBopb1. CiocoObl BeIpakeHUsl KOHIEHTPALUU PaCTBOPOB.

. PactBOphI 3nekTponuToB. CTeNeHb U KOHCTaHTa 3JEKTPOJIUTUUECKOW TUCCOIMAMU. 3aKOH

pazbaBnenust OcTBaIbaA.

Jucconumarus KUCIOT, OCHOBaHHM, coleil. AM(OTEepHBIE YIEKTPOIUTHIL.

PactBopumocTs. IlpousBeneHue pacTBOpUMOCTH. YCIOBHE OOpa30BaHMsI M PACTBOPEHUS
0CaJIKOB.

Huccoumnanusa Boasl. MoHHOE npousBeneHne Boasl. pH.

I'uaponus coneit. CTeneHb U KOHCTAHTA TUAPOIU3A.

Hucnepcusie cuctemsl. Knmaccudukanus. Jlnodpuipabie 1 110QOOHBIE KOJITOUIHI.

CtpoeHune KOJUIOUHBIX YacTHII.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

22. Koarynsinusi KOJUIOUIHBIX PAaCTBOPOB.

23. OKUCIHUTETHHO-BOCCTAHOBUTEIBHBIE CBOMCTBa BEILIECTB. Knaccudukanus
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI.

24. DNeKTPOXUMUYECKUE CHCTEMBI. 3aKoHbl Dapajes. DIeKTPOIHBIN MOTCHIIHAT.

25. N'anpBarmYeckmii aemMeHT Jlanusis Axkoou.

26. DIEKTPOXUMUYECKUE CHCTEMBI: SJICKTPOIHN3 paciuiaBoB. [IpuMeHeHHe AIeKTpon3a.

27. DnexkTposn3. AHOJIHBIN M KaTOJHBIN MPOIECCHI MPHU AIEKTPOIU3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.

28. Kopposus. Bunbl kopposuu. CriocoObl 3a1UThl METAIIJIOB OT KOPPO3HH.

Ilpumepnvie npakmuueckue 3a0anu::

1. Onpenenuth, ¢ KAKUMU U3 YKa3aHHBIX HM)KE BEILECTB MOXET B3aMMOJEICTBOBATH pacTBOP
THJIPOKCHIA Kalus: HoaoBoaopoaHas kuciora, xjmopua menu (II), okcun yraepoma (IV), okcun
ceuHua (II), rugpokcun amoMuHus, ruapokcua aMMmoHus. CocTaBbTE ypaBHEHHS BO3MOYKHBIX
peakuuii B MOJIEKYJISIpPHOW U MOHHO-MOJIEKYJISIpHOH (hopMax.

2. Ompenenure BO3MOXKHOCTH BOCCTaHOBIEHHs okcuma xene3a FezO, yriepomom mpu
cTaHAapTHBIX ycnoBusx, u temmneparype 1100 K. Peaknust BoccranoBnenus FezOa: Fe3044) +4C)
== 3FE(K) + 4CO(F)

3. TemnepatypHblif K03 HuLMeHT peakiu paBeH 2,5. Kak U3MEHHUTCS] CKOPOCTh PEakIMU: a) IPH
noBellIeHNH Temnepatypbl oT 60 1o 100°C; 6) mpu oxJaxJIeHUU peakuuoHHOM cMecu oT 50 no
30°C?

4. Ina obparumoii peakiun FesOuk) + Hypy = 3FeO) + HoOr3anuiure BbIpaXkeHHe KOHCTaHThI
paBHoBecust AH°, x/[x = + 69,8. Ilpeanoxure cnocoObl yBeITMUEHUS] KOHIEHTPALUN MPOIYKTOB
peaxiuu.

5. Ilpu mnpoxkaJuBaHMM METAJUIMYECKOIO0 THUTaHa oOpaszyercs Oenblii MOPOLIOK, KOTOPBIH
pacTBopsieTCsl B KOHLEHTPUPOBAHHOM CEpHOM KHCJIOTE€ M CIUIaBJISETCS cO Iuenoybto. UYrto
npeJcTaBisieT coboi 3To coennHenne? Hanummre ypaBHEHUS BCeX YKa3aHHBIX peaKIuil.

6. CKOJTBbKO MIITHIIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C IUIOTHOCTHIO 1,84 T/Mi
notpedyercst 11 npurorosnenus 2 i1 0,25M pactBopa?

7. Kakue BemiecTBa M B KakOM KOJIMYECTBE BbLIeHATCA npu mnpoxoxaeHuu 48250 Kn
aNieKTpuuecTBa yepe3 pactBop xsopuaa mapranina (II)? CocraBbre cxemy 3JEKTpOJU3a 3TOTrO
pacTBopa.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

8. AmoMuHMI ckienad ¢ Meapto. Kakoit n3 MeTaiuioB OyJIeT KOppoaupOBaTh B Cpelie CEPHOM
KHCIIOTHI B aTMOcdepe BIaKHOTO Bo3ayxa? CocTaBbTE CXEMBbI AJICKTPOXHUMHUYECKON KOPPO3HH.

9. IlpoBecTu aHanu3 BAUSHUS KOHIICHTPAI[MH Ha CKOPOCTh XUMUYECKOUN peaKuu
Na,S;03 + H,SO, = S + SO, + NaSO4 + HyO mo akcniepuMeHTanbHBIM JaHHBIM. [IpoBectr
00paboTKy MOJIyYEHHBIX IaHHBIX C UCIOJIB30BAHUEM COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHUH.
Pe3ynbTaThl ONTOB MPEACTaBUTH B BUJIE€ TAOIHIIBI 1.

Tabmuma 1
Homep O6beM, M Konuentpauus Bpewms Ckopoctb
ombiTa | NaS,03 H,O H,SO4 Na;S,03, 102 | nosnenus peakuuu, 10,
MOJIb/JT MYTH, C !

1 1 7 2 1,3

2 2 6 2 2,6

3 3 3) 2 3,9

4 4 4 2 95,2

3) 3) 3 2 6,5

[To nanHbIM TabMUIBI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIUU
THOCY/Ib(aTa HATPHUS, OTIOKUB Ha OCH alcIucc KOHIEeHTparuio NaS;0O3, a Ha ocH OpJWHAT —
CKOPOCTh PEaKITuH.

Crenatb BBIBOJI O 3aBUCMMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIUU THOCYJIb(haTa HaTPHsl.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTECTALMH, TOKA3aTeJH U KPUTepUHu
OLICHUBAHUS:

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

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

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

«3a4TEHO0» - OO0YJAIOIIHMICS JIEMOHCTPUPYET MOPOTOBBIA ypOBEHBb C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OT/ACIHHBIX 3HAHUI, YMCHHIA, HABBIKOB, O0YJAIOIINNCS UCTIBITHIBACT 3HAUYNTEIIBHBIE
3aTpyJHEHHUS PU OTIEPUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX NIEPEHOCE HA HOBBIE CUTYAIUH;

«He 32a4YTeHO0» - 00yUaIOIIMICSI HE MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS
U 00BbsICHeHHsI HH(OPMALIUK, HE MOXKET MTOKa3aTh MHTEIUIEKTYalbHbIE HABBIKM PEIICHUS MTPOCTHIX
3azad.



