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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u oo0peHa s peanm3anuu 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

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefaHuu Kadeapbl XUMHH

[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
(GbyH1TaMeHTaJIbHBIX 3HAHUN B 00JIaCTH COBPEMEHHOIN XMMUH, BKIIOYAIOIINX OCHOBHBIE
MOHSTHSI, 3aKOHBI M 3aKOHOMEPHOCTH, OIMCHIBAOIIME CBOMCTBA XUMHUUECKUX COCTUHECHHIA;
pa3BUTHE HABBIKOB CAMOCTOSATEIHHON PabOThl, HEOOXOAUMBIX JUIS IPUMEHEHUS XUMHUYECKHUX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
JeSITeIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

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

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

"Xumus" B 00beMe IporpaMMbl cpeiHENd 00111e00pa30BaTEIbHOM IKOJIbI

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

MarepuanoBezieHHEe U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTepUanoB

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00y4eHus

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

KO[[ HHAUKATOopa I/IHIII/IKaTOP JOCTHXKCHUS KOMIICTCHIIN

OIIK-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 MeToAbl aHAJIN3a U MOJIEITUPOBAHUS IIPU PELLICHUU
npodecCHOHATBHBIX 33]a4, MOICIMPOBAHNUHN U IPOEKTUPOBAHUU
DHEPrOCUCTEM

OIIK-3.2 Crnoco0OeH NpuMEeHSATh COOTBETCTBYIOLIUHN (PU3NKO-MaTeMaTUUECKUN
anmnapar Ipyu TEOPETUUYECKOM U SKCIIEPUMEHTAIbHOM HCCIIEI0BaHUNU B
pEIIEeHNH 3a]1a4 YDHEProCcOepeKEHUs




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

OO6mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 2  3a4€THBIX €IMHMI] 72 aKaj. 4acoB, B TOM

qHce:
— KOHTaKTHast pabora — 37 aKkaJ. 4acoB:

— aynuTopHas — 36 akaj. 4acos;

— BHeayAuTopHas — 1  akaj. 4yacos;

— caMocTosITelbHas paboTa — 35 akaJl. 4acos;

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

@dopma arTecTaluy - 3a4eT

AynuropHas L
KOHTaKTHas paboTa E z dopma TeKyIero
) =
5 B aKaJ. yacax 3 Bug KOHTPOJIS
Paznen/ Tema 3 (B axan ) =l . P Kox
g 8 © | camocrosiTenpHON | ycrieBaeMOCTH H
JTUCLUTUTAHBI 3 g . | xommerenuu
3 g g paboThI MIPOMEKYTOUHOH
Tlex mal. | mpakr. e aTTeCTalnuu
3aH. 3aH. | O &
1.
- oopmIeHHE
oTyera 1o
nabopaTopHOi
pabore;
- perieHne 3amura
OMAIITHETO nabopaTopHOH
1.1 Xumuueckas . partop OIIK-3.1,
4 4 6 3amanus Ne 1; pabotsr. JlomarrHee
TepMOJUHAMUKA OIlK-3.2
- 3amadue Ne 1.
CaMOCTOSITEIIBHOE TecrupoBanue.
U3y4YeHHE
y4eOHOi u
HAay4YHOU
JUTEPATYPBI.
- oopmieHHE
oTYeTa 1o
nabopaTopHO
paborte;
5 - peleHue 3ammra
JIOMAIITHETO nabopatopHoi OIK-3.1
1.2 XumMnueckas KUHETHKA 2 2 6 3agaHus Ne 2; pabotsl. [lomanHee OITK 3' 2’
- 3amanue Ne 2. '
CaMOCTOSTENEHOE TecTupoBanue.
n3y4YeHUe
yaeOHOU 1
Hay4YHOU
JUTEPATYPBHI.
- oopmieHue
oTYeTa 1o
N 3amura
nabopaTtopHoOH HA60DATODHOI
pabore; parop OIIK-3.1,
1.3 PacTBOpHI 4 4 6 pabotsrl. JlomarrHee
- perieHue OIlK-3.2
3aganue Ne 3.
JOMAIIHETO
. TectupoBanune
3aganns Ne 3;




CaMOCTOATEIbHOE
U3ydeHHE

yuebHO u
HayJHOU

JIUTEPaTypHL.

1.4 JTucriepcHble CUCTEMBI

- 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
MIPOLIECCHI

- opopmIIeHHE
oTYeTa 1o
nabopaTtopHoOn
paborte;

- pereHue
JIOMAIITHETO

CaMOCTOSITETbHOE
u3y4eHHe
yueOHOH H
Hay4HOU
JIUTEpaTyphl.

3amuTa
nabopaTopHOi

3amanus No 4; pabotsl. [lomamiHee

3amadue Ne 4.
TectupoBanwme.

OIIK-3.1,
OIIK-3.2

1.6 DnekTpoxumMu4eckue
CHCTEMBI

- oopmiIeHUE
oT4eTa 1o
71a00paTOpHOI
pabore;

- perieHne
JIOMAITHETO

CaMOCTOSITENILHOE
U3y4eHHE

yueOHOH U
Hay4HOU

JIUTEPATYPHI.

3amura
nabopaTopHO

3agaHus Ne 5; pabotsrl. JlomarmrHee

3amanue Ne 5.
TecrupoBanue.

OIIK-3.1,
OIIK-3.2

Wroro no pazneny

18

18

35

Wroro 3a cemectp

18

18

35

324€T

HToro no nuCHUMIIIMHE

18

18

35

3a4€T




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
MOCJIeI0BATENbHOE U3JI0KEHHE MaTepHralia B JUCIUILTMHAPHON JIOTHKE, OCYILECTBIIIEMOE
MIPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBaMU, TaK U B (popMme JieKuuit-6ece1bl WiIn Juanora
C ayAUTOPUEM, JIEKIUIN C MPUMEHEHUEM DJIIEMEHTOB «MO3TOBOM aTakwuy, JEKIUMI -
KOHCYJIbTAIIHH, TJIe TEOPETHUECKUI MaTepuall 3apaHee BbIJACTCs CTYACHTAM JUIs
CaMOCTOSITENILHOTO U3yUEHHUsI, ISl TIOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JECKITHs
MPOXOHUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMHUMO 3TOTO B JIEKIIUH MOTYT UCIOJIB30BATHCS 3JIEMEHTHI IPOOIEMHOTO
nznoxenus. Ocoboe MEeCTo B MPOLIECCe MPETOAaBaHuUs 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 MU IPOLIECCOB.

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

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xo/ie 1a00paTOpHbIX paboT, B X0Jie KOTOPBIX
yueOHast paboTa IPOBOAUTCS C pealbHBIMM XMMUYECKMMH BeriecTBamMu. Ha mabopaTopHbIx
pa0oTax BBIIOJIHIIOTCS I'PYIIOBBIC UM UHIAMBUyaIbHbIE 3aJaHUsI 10 IPOHAEHHON TEMe.
ITpu npoBeneHun 1a0OPATOPHBIX 3aHATHH UCIIOIB3YETCS METOJ] KOHTEKCTHOTO 00y4eHus,
KOTOPBIH 1103BOJIIET YCBOUThH MaTEpUall IyTeM BBISBICHUS CBA3EH MEXKAY KOHKPETHBIM
3HaHUEM U ero npuMmeHeHreM. Kpome toro, riesiecoo0pa3sHo UCIOIb30BaTh TEXHOIOTHIO
KOJIJIEKTUBHOI'O B3aUMOOOyUYeHMs (apHYI0 paboTy) TpeX BUIOB: CTaTUYECKas napa,
JMHAMUYecKas napa, BapHallMOHHAs Ilapa; COBMEILas €€ ¢ TEXHOJIOIHeH 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
(dbopMbl yueOHOMN AEATENbHOCTH: BBINOJIHEHHE JOMAIIHUX 3aJJaHUi, 3aBepIlIeHue
oopmieHus 1ab0paTopHBIX pabOT, MOATOTOBKA K MPAKTUKYMY, U3y4€HHE OCHOBHOTO U
JIOMOJTHUTEIBHOTO MaTepuaa o yueOHUKaM 1 MOcoOUsM, UTEHHE U popaboTKa HayYHOH
JIUTEepaTypsl B OMOIMOTEKe, HanmMcaHue 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 33aJJaHUN U MMOJTOTOBKY K
PYOEKHOMY U 3aKITIOYUTENBHOMY KOHTpouo. [Ipu nmpoBeneHun pyoexHOro U
3aKJIIOYUTEIBHOTO KOHTPOJISE OCHOBHBIMHU 3aJlauaMU, CTOSIIIMMHU NEpe]] IPeToaBaTelieM,
SIBJISIIOTCS: BBISIBJICHUE CTENIEHH MTPABUIBHOCTH, 00beMa, TI1yOHHbI 3HAaHUN, YMEHHUH,
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. OOydaroLUMMCs TPEUIaraloTcs TECThI U 33a4H B SJIEKTPOHHOM BUJIE, C
aBTOMAaTU3MPOBAHHOM CUCTEMOM MPOBEPKH. B oTinume oT 00bIYHOTO TECTUPOBAHMSI TAaKOM
CIOCO0 KOHTPOJIS MO3BOJISIET CTYACHTAM B JIF000€ BpeMsl IPOUTH TECT, MPOAHATU3NPOBATh
OIMOKH U TIPOUTH TECT BTOPUIHO.

6 Y4eOHO-MeTOoqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst

[IpencraBieHo B mpuioxeHuu 1.



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

8 YueOHO-MeTOAMUYECKOE U MH(POPMAIIMOHHOE o0eciedyeHne JUCHUIIMHbI

a) OcHoBHAas JMTEpPaTypa:

1. enbpman, M. U. Xumus : yueOunuk / M. U. I'ensdpman, B. I1. FOctpaToB. — 4-¢
us3n. — Cankr-IletepOypr : Jlanb, 2022. — 480 ¢. — ISBN 978-5-8114-0200-7. —

TekcT :anmexTpoHHsIi // JlaHb : aneKkTpoHHO-O0nbIMoTeuHas cucrema. — URL:
https://reader.lanbook.com/book/210221  (mara obpamienus: 15.01.2026). — Pexum
JOCTYMA: JUIsl aBTOPHU3. TIOJIb30BATEINEH.

2. Axmeros, H. C. OGmiast u Heopranu4deckast Xumus : yueOHuk st By3os / H. C.
AxwmetoB. — 14-e usn., crep. — Cankr-IlerepOypr : Jlanb, 2025. — 744 ¢. — ISBN 978-5-
507-50851-8. — Tekcrt : anekTpoHHbIH // JIaHb : AIEKTPOHHO-OMOIMOTEYHAS] CUCTEMA. —
URL.: https://e.lanbook.com/book/481298  (nmara oOpamenus: 18.01.2026). — Pexxum
JOCTYMA: JUIsl aBTOPHU3. TIOJIb30BATEIEH.

0) lonoJiHUTeILHAS JIUTEpaTypa:

1. Komsima, JI. I'. Xumus : yae6noe mocodue / JI. I'. Komsana, JI. T'. Tapaciok ; MI'TYV. -
Maruutoropek : MI'TV, 2015. - 1 anektpos. onrt. guck (CD-ROM). - 3ari1. ¢ TuTy1. SKpaHa.
- URL.: https://host.megaprolib.net/MP0109/Download/MObject/1190  (mara obparteHus:
30.01.2026). - MakpooOBeKT. - TekcT : anekTpoHHbId. - CBeeHus A0CTyHbI Takke Ha CD-
ROM.

2. Mynnuna, 3. P. OCHOBHBbIE KJIacChl HEOPraHMYECKUX COEIMHEHUH | yueOHoe
noco6ue [ By3oB] / 3. P. Mymnuna ; MarHUTOrOpcKuii TOCY1apCTBEHHBIA TEXHUIECKUH
yausepcuteT uM. I'. YI. HocoBa. - Maraurtoropck : MI'TY um. I'. M. Hocosa, 2022. - 1 CD-
ROM. - 3aru. ¢ tutyn. ’kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20274  (nmata obpareHus:
30.01.2026). - ISBN 978-5-9967-2553-3. - MakpooObeKT. - TeKCT : 3IeKTPOHHBIH. -
Ceenenus goctynssl Takke Ha CD-ROM.

3. MymuHa, 3. P. XuMmnuueckas TepMoiMHaMUKa : pakTtukym / O. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuid roc. rexuudeckuil yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3arm. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884  (xara oOpamieHus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

4. Mumypuna, O. A. Xumnueckasi kuHeTuka. CoCcTOssHHE XMMUYECKOTO pAaBHOBECHS :
npaktukym / O. A. Mumypuna, O. P. Mymiuna, O. B. EpmioBa ; Marauroropckuii roc.
texHuueckui yH-T uM. I'. . HocoBa. - Marauroropck : MI'TY um. I'. . Hocosa, 2019. - 1
CD-ROM. - 3arq. ¢ tutyi. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (nmara obpareHus:
30.01.2026). - MakpooOBeKT. - TekcT : aeKkTpoHHbIN. - CBeleHHs J0CTYMHBI Takke Ha CD-
ROM.

5. Mensanuxk, H. JI. PactBopsl : npaktukym / H. JI. Measuuk, 3. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuii roc. texuudeckuii yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - 3arm. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (aara oOpamieHus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

6. Mensnuk, H. JI. lucniepcHsie cuctems! : npaktukyM / H. JI. Mensguuk, 3. P.
Mynnuna, O. A. Mumypusa ; Marauroropckuii roc. rexunueckuii yH-T um. I'. . Hocosa. -
Maruutoropck : MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - 3arx. ¢ TuTy. SKpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/20681 (nata oOparieHwus:



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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30.01.2026). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeieHus AoCcTymHbI Takke Ha CD-
ROM.

7. MymiuHza, 3. P. OKUCINTEIbHO-BOCCTAHOBUTENBHbBIE PEAKLIUU | IPAKTUKYM [ 17151
By30B] / 3. P. Mymnuna, O. A. Munrypuna ; MarHuTOropcKuii roc. TEXHUYECKH yH-T UM. [
. Hocoga. - Maraurtoropck : MI'TY um. I'. 1. Hocoga, 2020. - 1 CD-ROM. - 3arx. ¢ Tutyi.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2885 (nmata
oopamenus: 30.01.2026). - MakpooObeKT. - TekcT : a1eKTpOHHBIN. - CBEICHHS TOCTYITHBI
takxe Ha CD-ROM.

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

9. Mymuna, 3. P. DnekTpoxumus : npakTukyMm [ams By3oB] / O. P. Mymuna, O. A.
MumypuHa ; Marauroropckuid roc. rexuudeckuil yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3aru. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2886 (xara oOpamieHus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeeHHs A0CTYyHbI Takke Ha CD-
ROM.

10. KopoBun, H.B. O0mias xumusi: y4e0. Uit TEXHHYECKUX HAIIPaB. U CIIEI.

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

11. KpaTkwuii cripaBo4HUK (PU3HKO-XUMHUYECKUX BennuuH / cocT.: H. M. bapon, A. M.
[Tonomapena, A. A. Pasaens, 3. H. Tumodeea; nox pea. A. A. Pasnens, A. M.
[Tonomapesoii. - 10-e uzn., uctp. u gom. - CII6. : UBan ®emopos, 2003. - 238 ¢. : wi. - ISBN
5-8194-0071-2. - TekcT: HEMOCPEICTBEHHBIH.

12. V3BecTus BHICIINX YUYEOHBIX 3aBEACHUN. XUMUS U XUMUYECKAst TEXHOJIOTHSL:
Hay4YHO-TexHHueckuil xxypHan — ISSN 0579-2991.

B) MeTonnuyeckne yKa3anus:

1. Mumypuna, O.A. DHepreTnka XUMHUYECKHX IIPOLECCOB: METOINYECKUE YKa3aHUS K
71a00paTOpHBIM paboTaM MO JUCHUILINHE «XUMUS» 17151 00y4aroLUIMXcs BCEX HalpaBiIeHUM
MOATOTOBKU U CHeHalIbHOCTEN JHEBHOU (hopmbl 00yueHus / O.A. MuiypuHa;
Marnurtoropckuii roc. Texaudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . Hocoga, 2023. — 11 c. — TekcT : HEmOCpe1CTBEHHBIM.

2. Konsana, JI.T'. Xumudeckas TepMOAMHAMHUKA: METOJUYECKUE YKA3AHUS JJIs
CaMOCTOSITENIbHOM pabOThI 110 TUCHUIUIMHE «XUMHUS» AJ1s1 00yUarolUXCsl BCEX HalpaBlIeHUN
MOArOTOBKHU U crenranbHocTel Beex Gpopm o0yuenus / JI.I'. Konsna; Marautoropckuii roc.
texHuueckuil yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. . Hocosa, 2023. —
18 ¢. — TekcT : HEMOCPEACTBEHHBIM.

3. Komsipa, JI.I'. CkOpocTh XUMHYECKHMX PEAKIIMA U XUMUYECKOE PABHOBECHE:!
MeTtonuueckue yka3aHus K JJabopaTOpHBIM paboTaM MO TUCHUIUTMHE «XHUMUS JJIs
oOyuaroluxcsi BCeX HalpaBJIeHHM MOATOTOBKH U CHEIMAIbHOCTEH Bcex popM oOyueHus /
JL.I'. Konspa, E.B. Tapacrok; Marauroropckuii roc. texundeckuil yH-T uM. I'. . Hocosa. —
Marnutoropck : MI'TY nm. I'. K. HocoBa, 2023. —8 ¢. — TekcT : HemocpeCTBEHHBI.

4. Poguonosa, H.M. XuMnueckas KHHETHKA. XMMUYECKOE PaBHOBECHE:
METOJIMYECKUE YKa3aHUs ISl CAMOCTOATEIbHON pabOThI O JUCHMILTUHE «XUMUS» IS
oOyyaroluxcsi BCeX HalpaBJIeHHM MOATOTOBKH U CHEIMAIbHOCTEH Bcex popM oOyueHus /
H.U. Pognonosa, A.Il. [lonomapeB; MarHUTOropckuii roc. TEXHHYECKU YH-T uM. I'. 1.
Hocosa. — Marauroropck : MI'TY um. I'. W. Hocosa, 2023. — 20 c. — Tekcr :
HEINOCPEACTBEHHBIMN.

5. Uymnpoga, JI.B. PacTBopsl: MeToanyeckast pa3paboTKa K J1abopaTopHbIM paboTaMm 1o
TUCHUIUIAHE «XUMHSD TSI 00YyJaIOIIMXCsl BCEX HAIPAaBICHUI MOATOTOBKH U
cnienuanbHocTel Becex ¢popm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuit


https://host.megaprolib.net/MP0109/Download/MObject/2885
https://host.megaprolib.net/MP0109/Download/MObject/159
https://host.megaprolib.net/MP0109/Download/MObject/2886

roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Maruurtoropck : MI'TY um. I'. 1. Hocosa,
2023. — 41 c. — TekcT : HEMOCPEICTBEHHBIH.

6. Uynpona, JI.B. PacTBopsl: MeToanueckas pa3paboTKa K CaMOCTOSITEIILHOU paboTe
M0 JUCUUTUIAHE «XUMHUS» JUISE 00YYaIOIIMXCS 110 BCEM HAlPaBJICHUSM ITOATOTOBKHU
cHenranbHOCTIM Beex ¢opMm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. MumypuHa;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . Hocoga, 2023. — 26 c. — TekcT : Hermocpe1CTBEHHBIM.

7. Konsina, JL.I'. KomutonHelie pacTBOPBI: METOIMYECKHE YKa3aHUS K J1a00paTOpHOi
paboTte 1o AMCUUIUINHE «XUMHSD U 00yJaIOIIMXCs 110 BCEM HAIpaBJICHUSM ITOATOTOBKHU
cnienuanbHOCTAM Beex ¢popm obyuenus / JI.I'. Komsina, JI.A. bonesin; Marauroropckuii roc.
texuuueckuid yH-T uM. ['. . HocoBa. — Marauroropck : MI'TY um. I'. 1. HocoBa, 2023. — 9
¢. — TekcT : HenmocpeACTBEHHBIN.

8. Konsana, JI.I'. OkucaurenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH: METOIUYECKUE
yKa3aHus K 1a00paTopHOi padoTe MO JUCIUILTUHE « XUMUS» ISl 00yJaroIINXCs BCEX
HaIpaBJICHUH TIOJITOTOBKH U crienuanbHocTel Bcex hopm odyuenus / JI.I'. Konsna, E.B.
Tapacrox; Marauroropckuii roc. rexundeckuid yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. K. Hocoa, 2020. — 10 c. — TekcT : HenocpeCTBEHHBIA.

9. Konsina, JI.I'. OxucauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH U AIEKTPOXUMUYECKUE
MPOIIECCHI: METOAMYECKask pa3paboTKa K CaMOCTOSTEIIbHON paboTe 1t 00y4Jaromuxcs 1o
BCEM HaNpaBJICHUSM TIOJITOTOBKU U CIIEIHATBLHOCTAM BeeX popm oOyuenus / JI.I'. Komsina,
E.B. Tapactok, 3.P. Mymiuna; Marauroropckuii roc. rexundeckuii yu-T um. I'. M. Hocosa.
— Marnutoropck : MI'TY um. I'. UI. HocoBa, 2017. — 41 c. — Tekct : HEenocpeacTBEHHBIH.

10. Mumrypuna, O.A. D1eKTpOXUMHUYECKUE IIPOLECCHI: METOJUYECKHE YKA3aHUS K
nabopaTopHOil paboTe Mo AUCHUIUIHHE «XUMHS» ISl 00YJaIOMIMXCs 110 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'. . Hocoga, 2023. — 13 c. — TekcT : Henmocpe1CTBEHHBIM.

r) [lporpammuoe odecnieuenne u UnTepHeT-pecypcehi:

IIporpammHuoe odecnieuenune

Haumenosanue .
o Ne norosopa Cpoxk nelcTBUS JTULIEH3UH
MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpodHo
FAR Manager cB00OTHO pacnipocTpansemoe [10 0eccpovHO
7Zip cB00OOIHO pacnipocTpansemoe [10 0eccpovHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanue Kypca Cchuika

DnekTpoHHbIe pecypcbl oubauoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

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

Poccuiickas I'ocynapcTBennas 6ubnnoreka. Karaisoru
/catalogues/

denepanbHOE TOCYIAPCTBEHHOE OO KETHOE

yupexaenue «DenepaabHbIil HHCTHTYT URL: http://www1.fips.ru/
IPOMBIIIJICHHON COOCTBEHHOCTH)

HanmonansHas uHGOpMaImOHHO-aHATUTHYECKAST URL:

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

DjekTpoHHas 0a3a mepuoIuUecKux u3nanuii East View

Information Services, OO0 «MMIBUC» https://dlib.eastview.com/




9 MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne JTUCHUIIMHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTICYeHHE AUCITUTUINHBI BKITFOYACT:

VYueOHbIe ayTUTOPUH ISl IPOBEACHUS 3aHATHIA JICKIIMOHHOTO THITa. OCHALIICHUE:
MynbTUMEMIHBIC CPEICTBA XPAHEHHUS, IEPEAAYH U MPEICTABICHNUS HHPOPMAIIHH.

VYueOHbIe ayIMTOPUH JUIs TIPOBEACHUS 1a00PaTOPHBIX 3aHSITHI, TPYIIIOBBIX U
VHIMBHIyJIbHBIX KOHCYJIbTAIUI, TEKYILIETO KOHTPOJIS M IPOMEKYTOUYHOW aTTECTAIIHH.
Ocnamenue: O60pyI0BaHME sl BHITTOJHEHUS JIA0OPATOPHBIX padOT, XUMHUYECKas TIOCY/a,
peakTuBbl, Harssiiaple MaTepuaibl: TaOIHIbI, CXEMBI, TUIAKATHL.

[TomemeHus A7k CaMOCTOSTENLHOM padoThl 00ydaromuxcsi. OcHaIeHUE:
[Mepconanbhbie kommnbloTeps ¢ naketom MS Office, Beixogom B IHTEpHET U ¢ JOCTYIIOM B
AIIEKTPOHHYIO MHPOPMALMOHHO-00pPa30BaTENbHYIO CPEly YHUBEPCHUTETA.

[Tomerenus st XpaHeHUs! U TPOPHIAKTHIECKOTO 00CTy)KMBaHUsI y4eOHOTO
obopynoBanusi. OcHamenue: Cremiaxu, ceiibl i XxpaHeHus yaeOHOro 000py10BaHuUsI.
WucTpymeHTsI 7151 peMOoHTa 1a00paTOPHOTO 000PYI0BAHHUS.



MPUJIOKEHME 1
6. YueOHO-MeToIHYECKOe 00ecrieueHHe caMOCTOSITEILHOM PadoThl 00yYaI0IMXCSI

CamocrosarenbHass paboTa o0OydaroUIMXCs MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MPOMCXOJUT Kak BO BpeMs JIaODOpaTOPHBIX 3aHATUH, TaK M HA IUJIAHOBBIX KOHCYJIbTALUAX, U Ha
BHEAYJAUTOPHYIO, TPOMCXOJSIIYI0 BO BpEeMsl MOJATOTOBKHU CTYACHTAMH OTYETOB IO JIAOOPaTOPHBIM
3aHATHUSM U BBIIIOJIHEHUS IOMAITHUX 3aaHUi.

AymuTopHass caMOCTOsTENbHAs paboTa OOYyYalomUXCs MOpPEArnoiaraeT MpPOXOXKICHHE
TECTUPOBAHUSA M0 KaXIOMY pa3Aeily JUCUUIIUHBL. TecThl BKIIOYAOT TEOPETUUYECKUE U MPAKTUYECKUE
3aJaHus, OTBETHl Ha KOTOpBIE TPEOYIOT TMIyOOKOr0 IMOHMMAaHHUS HM3Y4YEHHOro MaTepuana. TecTbl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXXIAOMY BOIPOCY Mpeljiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH HJIM HECKOJIbKO MpaBUIbHBIX. OO0paboTKa pe3yiabTaTOB OCYILECTBIISCTCS IyTEM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO 0aJIOB B KaXk0i Teme Kypca — 10.

KoHTpoJibHbIe BOPOCHI IS 321U THI JIA00PaTOPHBIX padoT
Tema «XuMuYecKass TePMOAMHAMMUKA)

IHepeemuKka XumuyecKux npoueccos
MosxeTr 1M mpouecc pacTBOPEHHS BELIECTBA B BOJAE COMNPOBOXKAATHCS POCTOM SHTAJIbIIUU
CUCTEMBI?
Mosxer nu ycnoBue AH<0 xapaktepu3oBaTh paCTBOPEHUE BEUIECTBA B BOJE?
UTto Ha3bIBaeTCs TEIIOTOM (SHTAJIBIIMEN) paCTBOPEHUS BellecTBa?
Urto Ha3bIBacTCH TEIUIOTOM (SHTAIBITMEH) HEHTpaIU3aIun?
Uto Ha3bIBaeTCs TEIUVIOTOM (PHTANIBIIMEN) OCAXKIEHUS?
Kak n3mensiercs sHTanbIMs B SK30TEPMUUYECKUX peaKLUsIX?
Kaxkoit 3HaK ©MeeT N3MEHEHHE SHTAIBIINN SHA0TEPMUYECKON peakiun?

=

Nogakown

Tema «XuMnueckass KHHETHKA»

Crkopocmb xumuueckux peaxkuyuil
UTto n3yuyaeT XuMU4ecKas KHHeTHKa?
JlaiiTe onpeneneHne CKOpOCTH TOMOT€HHOW U IeTePOre€HHOM PEaKIUH.
Ot xakux (paKkTOpOB 3aBUCUT CKOPOCTh XUMHUYECKON peakiuu?
JlaiiTe onpeneneHue 3akoHa JAEMCTBUS Macce.
UTto Ha3BIBalOT KOHCTAHTOM CKOpOCTU?
Ot xakux ¢pakTOpoB 3aBUCUT KOHCTaHTa ckopocTtu? Chopmynupyiite npasuio Bant-I'odda.
Uro Ha3bIBalOT TeMIepaTypHbiM KodpunueHToM? Kakie oH MOXET UMETh 3HaYEHUS?
[Toyemy noBbIIEHUE TEMIEPATYPHI YBETUUUBAET CKOPOCTh PEAKIINU?

NG~ WNE

Tema «PacTBOpBDY

Hpuzomowzeuuepacmeopa COJIAHOUL KUCTIOM bl U ycmaHnoejienue e2o mouHoiu KORUuenmpauyuu

1. [lepeuncnure oCHOBHBIE CIIOCOOBI BHIPAYKEHUSI KOHIIEHTPAIIUH PACTBOPOB.

2. Kak paccunrtaTe MOJISPHYIO KOHLEHTPALMIO PACTBOPA, €CJIM U3BECTHA 3KBUBAJICHTHAS
KOHIIEHTpanus?

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

4. UYrto Takoe SKBUBAJICHT BellecTBa?

S5. Kak paccunrtars MOJISIpHYIO Maccy SKBUBaJIEHTa BellecTBa?



S~ wd P

NogakowhpE

RO ~NoOOR~WNE

NogakrowhE

10.

11.

12.

0.

6. B kakux equHUIIAX U3MEPSETCS TUTP PaCTBOPEHHOTO BelecTBa?
dnekmpoaumuyeckasn ouccoyuauus

Kakwue BemecTBa Ha3bIBalOTCS AIEKTPOIUTAMHU?

UTo TaKoe MEeKTPOIUTHIECKAs TUCCOHAIINS?

UTo Ha3BIBAIOT CTEMEHBIO TUCCOIUAIIAN ICKTPOIUTA?

Kaxkue 31eKTposuThl OTHOCSATCS K CUIIbHBIM?

B kakoM ciydae peakiiuu HOHHOTO 0OMEHa MPOTEKAT HeOOpaTuMo?

Kakwue BerecTBa B MOHHBIX YPAaBHEHUSX 3aITUCHIBAIOT B HIOHHOM BH/IE?

Tuoponus conei
UTto Takoe ruApoian3 coyei?
Kaxkue conu moasepraroTcs Tuapoansy?
Kax onpenenuts cpeny pactBopa conu?
Uto Takoe creneHb ruaposunsa’
Kaxk paccunurarb KOHCTaHTY ruapon3a’?
Kaxkue akTopbl BIUSAIOT HA CMEIICHUE PABHOBECHUS PEAKIIUH THI-POIM3a COJIA?
[Ipu kakuX yCIOBHUSX MOXKHO YCUJIUTh THAPOIU3 COJINA?

Tema «/lucnepcHbIe CHCTEMbD)

Konnouonwvie pacmeoput
Kakue cucreMbl Ha3bIBalOT IUCTIEPCHBIMU?
2.ITo KaKUM MPUHIIMTIAM MOKHO KIIaCCU()UIIUPOBATH JUCIIEPCHBIE CUCTEMBI?
UYTo sABIISIETCSI OCHOBHBIM ITPU3HAKOM KOJJIOMJIHOIO COCTOSIHUS BelecTBa?
KaxoBa npupoza noBepXHOCTHON 3HEprun?
Kakumu ciocob6aMu MOKHO MOTYYUTh JUCTIEPCHBIE CUCTEMBI?
OOBbscCHUTE MEXAHN3M YCTOWYMBOCTU KOJUIOMIHBIX CUCTEM.
B ueM cocToUT CyIIHOCTH arperaTuBHOM yCTOMYUBOCTH?
UYem 00ycioBiIeHa cEUMEHTAIIMOHHAS YCTOMUNBOCTD?
Kakoii mpouecc Ha3pIBaeTCs KOaryssiuein?
HazoBute ciocoOb1 Koarysiuu 30J1€H.

Tema «OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE npoueccobn

OKucaumensvHo-60ccmanogumenbHle peaKyuu
Kakue peakiiuu Ha3bIBalOT OKUCIUTENBHO-BOCCTAHOBUTEILHBIMU?
UYrto Ha3BIBAIOT OKUCIIEHUEM U BOCCTAHOBJICHUEM?
UYTo Ha3bIBAIOT OKUCIIUTENIEM U BOCCTAHOBUTENIEM ?
Ha3zoBwute BemecTBa, M3BECTHBIE KaK CHIIbHBIE OKUCITHTEIH.
Ha3zoBure BemecTBa, M3BECTHBIE KaK CUIIbHBIE BOCCTAHOBUTEIIH.
UTto Ha3BIBAIOT OKUCICHHOW (OPMOI U BOCCTaBICHHOM (pOopMOii BemecTBa?
B kakux cinydasx BeliecTBa MPOSBISIOT TOJNBKO OKUCHUTENbHYIO (yHkuuo? I[IpuBenute
MIPUMEPHI.
B kakux ciydasx BelIecTBa MPOSBISIOT TOJBKO BOCCTaHOBUTENbHYIO (QyHKnuio? [IpuBenute
MIPUMEPHI.
B kakux cimyyasx BeIeCTBa MPOSBISIIOT OKHCIUTENBHYIO U BOCCTAaHOBUTEIBHYIO ()YHKITUHU?
[IpuBenuTe MpUMeEpBI.
SIBrsieTcst M BEILECTBO, OTJAIOLIEe CBOM €-, B HEKOTOPOH peakIu OKHUCIUTENIEeM WM
BoccraHoBUTeeM?  OKHCISeTCss OHO WJIM  BOCCTaHABIMBAeTCsA?  YBEIMYMBACTCS WU
YMEHBIIIAETCS €r0 CTETeHb OKUCICHUS?
SIBrsieTcsl M BENIECTBO, TNPUHHUMAIOUIEE €-, B HEKOTOPOH pEeaKkIuH OKHUCIUTEIeM WIIH
BoccraHoBUTeneM?  OKHCHSeTcs OHO WJIM BOCCTaHaBIUBaeTcs?  YBEJIMUMBACTCA MU
YMEHBIIAETCS €TO CTETIeHb OKUCIICHHUS?
VYKakuTe CTeNeHb OKUCIEHUS aTOMOB B CJIEIYIOIIMX BELIECTBAX: XJIOpUA Oapus, HoJ, XJIOpHas



13.
14.
15.
16.
17.

N

ook

KHCIIOTa, IUAHUI-UOH, THJIPOKCH]T MAarHUsI, TEJITypOBasi KUCJIOTA.

Yo Takoe OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN OTEHIIUAN?

Kakue peakuiny oTHOCSATCS K peaklUsIM JUCTPONOPIIHOHUPOBAHUS?

Kakue peakuiuy 0THOCSATCS K BHYTPUMOJIEKYJIIPHOMY OKHCIIEHHUIO - BOCCTAHOBJICHUIO?
Kakue peakuiuu 0THOCSATCS K MEKMOJIEKYJISIPHOMY OKHCJICHHIO - BOCCTAHOBIICHUIO?
Uto Takoe 3MEeKTPOABIIKYILAs CUJIa OKUCIUTEIbHO-BOCCTAHOBUTEILHON peakuu?

Tema «3.11eKTp0ngnqec1me CHUCTEMbBI»

InekmpoxumuyecKue npoyeccol
DNEKTPOXUMUYECKUE CUCTEMBI.

Krnaccudukanus 31eKTpoXUMHUYECKUX MTPOLIECCOB.
lNanbBanmyeckuii snemenT Janusms — Skoowu.
DNEKTPOABUKYILAS CUJIA TATIbBAHMYECKOTO 3JIEMEHTA.
N3mepenue 31eKTpOaHbIX TOTEHIUAIIOB.

Psin cranapTHBIX 31€KTPOAHBIX MOTEHIHaN0B. CBOKMCTBA METAJIJIOB B COOTBETCTBUU € UX
I0JIO)KEHHUEM B PSIIy HANIPSIKEHUM.

YpaBuenue HepHcra.

DNEeKTPOIU3 pacIljIaBOB U PaCTBOPOB.

KaroaHbie 1 aHOHBIE POLECCHI.

10. O6benunenHsid 3akoH @apazes. Boixos no Toky.

ocoukrwhE

© oo~

Koppo3susa memannos
Yro Takoe Koppo3us?
Kaxue Buibl KOppo3uM BaM U3BECTHbI?
DICKTPOXUMHYECKass KOPpO3us. AHOIHOE OKHCICHHE MeTalyla M KaTOJHOE BOCCTAHOBJICHHE
OKHCJIUTEIS.
[epeurcanre CrIoCcOOBI 3aIMTH METAJUIOB OT KOPPO3HUH.
[Touemy Bo3pociia CKOPOCTh BBIICICHUS BOIOPO/Ia MPH T00ABICHUH COJIN?
CpaBHHTE pe3yJIbTaThl OMBITOB 10 KOPPO3UH MPH KOHTAKTE JKelle3a U [IMHKA, U JKelle3a U MeTHON
IIPOBOJIOKH B AMCTUJUIMPOBAHHOM U «MOpPCKoii» Boje. [' e mporecc mpoTekaer ObIcTpee U 4YeM Bbl
9TO 00BICHUTE?

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

B tecrax mo Teme «Xumuaeckas TEPMOANHAMHKA»: IICPBBIC IICCTH 3a)1aH1/1171 OLCHHUBAKOTCA B

0,5 6amna, ceqpMoe — B 1 0aiiI, a BOCEMOE, IEBITOE U IECATOE 3aJaHusI — B 2 Oayia.

Tecer Ne 1

1. Tlpu paccMOTpEHUH XUMHUECKOW PEaKLIUU cucmema O3HaYaer:

a) HCXOJ/HBIC PeareHThI

0) MPOAYKTHI XUMUYECKOU PEaKIIUu

B) PpEaKUMOHHBIN COCY]l

I) HCXOJHBIE PEareHThl U MPOIYKTHl PEaKIINH

2. TlepBerit 3aK0H (TIEpBOE HAYAIIO) TEPMOTMHAMHUKHI MAaTEeMAaTHIECKH 3aITUCHIBAETCS TaK:

a) PV=vRT B) K =Aep (- EA/RT)
0) K=R/Nj r) AU= Q-W

3. B sk30TepMuueckoil peaxium:

a) SHTAJIBINS PEaKMOHHON cucTeMbl nosblmaercs (AH > 0)
6) TeroBoii s ekt peakuuu otpunareneH (Q< 0)



B) DHTAIBIHUS PEAKIIMOHHOMN cUCTeMBI yMeHbIaeTcs (AH< 0)
F) JaBJICHUC peaKHHOHHOfI CHUCTEMBI ITOBBIIIACTCSA
4. CranmapTtHble TeTUIOBbIe 2P (EKThI MPUHATO 0003HAYATH:

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakwe u3 npuBeJCHHBIX PEAKIUi SIBISIOTCS SHIOTCPMHUUCCKUMHE?
a) 1/2 Ny + 3/2H,=NHj , AH = — 46 KJIx/moib
0) H,+4/2 O,=H,0, AH = -242 K]]»x/Mob
B) /2 N2+ 1/2 0,=NO , AH = 90 K]I>x/monb
r) 1/2 Hy+ 1/2 1,=HI, AH = 26 K]Ix/Moi1b

6. Kakas u3 HamMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe oOpazoBaHMs okcuia azoTta ( || ) B
CTaH/IapPTHBIX YCIOBHSX?
a) 1/2 N+ O0=NO B) 1/2 N2+ 1/20, =NO
6) N+ 1/20,=NO r) NHz+5/20, =2NO+3H,;0
7. Tlpu BoccranoBienuu 16r okcuga menu( || ) mo peakuuu :
CuO () + C (rpagur) = CU (¢ + CO (1), morsotmsock 22 /I TEmIoThI.
DHTanbnus 00pa3oBaHus OKCUAa Meu ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
8. Hnsa peakmuu  NiO g + C (pagur) = Ni g + CO (. Onpenennre Bo3MOXXHOE HarpapIeHUE
CaMOIIPOU3BOJILHOTO TEUEHUS pEaKLIMK IPU CTAaHAAPTHBIX YCIOBUAX U NpU Temiieparype 627°C.

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

B otBere ykaxuTe 3HaueHHs >Hepruu ['mOOCa MpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°Cu TemmepaTypy Hayaua peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsieTcs SHTPONHUS IPU Pa3NI0KEHUU KapOoHaTa KalbIus?
a) yBEITMYINBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HaI0
10. {anHas peaxmus:
2KCIO;3 (t8y =2KCl (18y+30; (1 AH<O mokeT caMonpou3BOJIBHO MTPOTEKATh
a) B IPSIMOM HaIpaBJIeHUN B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIpaBlIEHUH T') HE 3HaI0

XuMuueckass KHHETHKA

B tecrax no Teme «XuMHuuecKasi KHHETUKa»: IEPBOE, BTOPOE, TPEThE, YETBEPTOE U IMATOE 33JaHUS
oneHuBarorcs B 0,5 6ajna; mecroe, ceIbMOe, BOCEMOE, IEBATOE U AecAToe — B 1 0ajI, a OMMHHAAIATOE
—B 2,5 Oamna.

Tecr Ne 1

1. Pasnen XMMUU, U3YYAIOIIH CKOPOCTH M MEXAHU3MbI XUMHYCCKHX PEaKIUi, Ha3bIBACTCS
a) XMMHUYecKast TEPMOIHHAMHKA
0) TEpPMOXUMHUS
B) XUMHYECKas KHHETHKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMsi, 32 KOTOPOE MOJHOCTBIO PACXOIYETCS OJTHO M3 UCXOIHBIX BEIECTB



0) U3MEHEeHHEe KOJMYECTBA BEIICCTBA PEAareHTOB (MJIM MPOIYKTOB) PEAKIINH B CAMHHUITY
BPEMEHH B €IMHUIE O0BeMa
B) KOJIMYECTBO BEUIECTBA MPOJTYKTOB PEaKLUK K MOMEHTY OKOHYAHHSI peaklnuu
3. B Kakux eIuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakiuu?
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 PeaKkIMOHHOTO cCocy/a
5. CocrosiHue XUMHUYECKOTO PaBHOBECHS 00PaTHUMBIX 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) Kp = [A][B] %/ [C][D]
8. Kakoii oTpe3ok Ha TuarpaMMe MOKas3bIBaeT 3HaYCHUE TEIJIOBOT0 A dexra peakuu?
ayl E _%

[

6) 2 2
A

% ;
—y A

XOJI pEaKIfu

B) 3

v

9. UYt0 MOXXHO CKa3aTh O PEAKIUH, H300pKEHHOW Ha TUarpaMMe K Bonpocy 8?
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 KOHIEHTpaIusi BOJAOpoJa paBHa 1,2 Moaws/1. BeruucauTe HCXOAHYIO
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. J1na noxasneHus ruaponusa xjaopuaa xpoma (III) cnenyer
1) 100aBUTH CONIAHYIO KHCIOTY
2) 100aBUTH IIEIOYb
3) pa30aBUTH PACTBOP BOJOH
4) TMOBBICHTH TEMIICPATYPY
5. B pa30aBieHHOM pacTBOpe, MPUTOTOBJICHHBIM U3 TUAPOCYIbdaTa 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. Omnpexenute MpoM3BEICHIE
pactBopumoctu AgyCy04
1) 5-107" 2)1,16:10°  3)10,7.10° 4)2,31.107°
7. MaccoBast 107151 paCTBOPEHHOT'O 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.
IIpunynHOi 5TOTO ABIAETCA ...
1) osnexTponu3 coneit
2) IUCTIPONOPLUOHUPOBAHUE CONEH
3) ruapaTHpOBaHUE CONEi
4) THaPONIU3 COJCH
10.3nayenne PH uncroit Bosw ipu 25°C cocraBiseT
1)1 2) 7 3)0 4) 10

JucnepcHbie CHCTEMBI

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



Tect Nel

1. Vkaxure pa3Mepbl YaCTHUI] KOJUIOUAHBIX 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 KOAryisilMM KOJUIOMAA C IMOJIOKUTENIbHO 3apsiKeHHON
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 30iib cyibdara cBuHna (II). K kakomy 31eKTpoay MODKHBEI MEpPEeMEmaThCs
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 30J1 HoTpeOdoBaJIOCh 100aBUTh: B repByto — 5,3 mi1 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 «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 DIIEKTPOHBI
3) OTZaeT CBOU JJIEKTPOHBI
2. ITporiecc BOCCTAaHOBJIEHUSI UMEET MECTO B Clly4yae, Korjaa ...
1) HENUTpaJIbHBIE 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 OTHOCSTCH ...
1) MeTaJulbl, BOAOPOI, YTIAEPOI



2) aKTUBHbIE HEMETALIbI

3) AJIEMEHTHI, HAaXOSIIHECS B CPETHEH YaCTH ePUOAUUECKON 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 kanus B OBP, nmpoTekaroniux B KMUCJION cpelie, 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(ppHUIIMEHTOB B peakliuy, MPUBEIeHHON B Borpoce 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 rampBanudeckoro siementa MgMgSOy||CuSOyCu mpu crangapTHBIX
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 cymMMmy KO3(QGUIIMEHTOB B YpaBHEHUU AIIEKTPoNn3a 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) 6,7-107°

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

BueaynuTopHasi caMmocrosATesbHAsA paboTa OOYYAIOIIUXCS OCYIIECTBISETCS B BHIE
U3Y4YCHHUS JIUTEPATYPhl MO COOTBETCTBYIONIEMY pa3feiy ¢ HpopaboTKOW MaTepuana; ohOopMICHHS
OTYETOB IO JIA0OPATOPHBIM PAOOTaM U BBHITIOJIHEHUS JOMAIITHUX 3aJJaHUH.

BapuaHTbl TeMaTHYECKHX JOMALIHUX 3aIaHUi IJIsl BHEAYUTOPHOHN caMOCTOSITEIbHOMH PadoThI
CTY/IEHTOB 10 TeMaM

Jlomammuee 3aganue Ne 1
1o TeMe «XUMHYeCKAsi TEPMOAUHAMHUKA»

B nomarHem 3amaHuu 1Mo TeMe « XuMUYecKas TepMOJUHAMUKAY: TIepBasl 3a/1a4a OIICHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oay.

3amaga Nel

Hns peakumn CHy ) + CO; (o = 2 CO () + 2 H, () onpenennte BO3MOXKHOE HalpaBlICHHE
CaMOIIPOU3BOJIBHOTO TEUEHUS PEAKLIMU IIPU CTAHJAPTHBIX YCJIOBUAX U nIpu  Temneparype T = 927 °c,
€clii TeIrI0BOM 3((EeKT peakuu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbIIEISAETCS
WIA TIOTJIOUIAETCS PHEPrus B XOJ€ peakuuu; O) NPUUYMHY HAWJEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccunraiiTe TeMnepaTypy Hadana peakiuH.

3amaga Ne2

Berancaure temosoit  sddekr peakunn: CaCs  + 2 HoOy = Ca(OH): () + C2H (), mone3ysce
CTaHJAPTHBIMH TEIUIOTaMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEMIOThI BBIICIUTCS UITH
MOTJIOTHTCS TpU oOpazoBanuu 2,24 1 CoH,?

3amaga Ne3

ITo TepMOXUMHUYECKUM YPaBHEHUSIM paccuuTaiiTe TEMI0BON A3P(HEKT peaKiuu:
Hypy + COzq)=CO (+ Ho Of). TepMoxummuueckue ypaBHEHUS:

a) H2 ) + 02 © = HzO (r)» AH = -241,9 KI[)K;

6) 2 CO @ T O, = 2 COs (r)» AH =-566,2 xk]Ix.

JlomamHee 3axanue Ne 2
I10 TEME «XI/IMI/I‘IECKaH KHHETHKA»

B nomamaem 3amaHuu mo Teme «XMMHUYECKas KMHETHKay: MepBas 3ajada orneHuBaercs B 1,5
Oamna; Bropast — B 0,5 Ganna; TpeThs, 4eTBepTas u nsaras — B 1 6a.

3amayga Nel
Peakuus nporekaer no ypasHeHuto: O, ) +2 CO y = 2 CO; (. HauvanpHble KOHLIEHTpanuu

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/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 BpeMs, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO PU TEMIIEpAType
200 °C, ecin TemmeparypHblit K0dG(GHUIUEHT CKOPOCTH peakiuy paBeH 2. Bo CKOIBKO pa3s H3MEHHTCS
IIPU 3TOM CKOPOCTh PEaKIHH?
3amaga Ne3
Haiiaute HayanpHble KOHIEHTPALMU UCXOAHBIX BEUIECTB U KOHCTAHTY PaBHOBECHUS PEAKIINH:
Fe () + H20 ) = FeO () + Hy (1), €citn paBHOBECHBIE KOHLIEHTPALIMHY PEarupyONIMX BEIIECTB PaBHBbI:
[H20]=0,3momb/11, [Hz] = 0,4 Momn/71.
3amaua Ned
Jus peakumonnoi cucremsl: CO ) + HoO y = COz (y + Hy () HavanbHble KOHLCHTPALMH
paBubl: [H2O] = 0,5 momaw/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.
VYkaxuTe HanpaBJICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU MOHKEHUH
TEMIIEPATyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MpH TMOBBIIICHUU [aBICHUS, €CIM TeMIleparypa
[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 Bojbl cieayeT pactBoputh 1351 SnCly st nmomydenus 3M pactBopa xjiopuia
oniosa (II) ¢ mnotHocTwIO p = 1,405 T/™Mn?

PaccuuTaiiTe: a) MaccoByrO JIOJII0 BEIIECTBa B pacTBope; 0) MOJSPHYIO KOHIEHTPAlUIO
SKBHMBAJIEHTA; B) MOJISUIBHOCTbB; ) THUTP; /1) MOJIBHYIO JIOJIIO BEILIECTBA B PacTBOPE.

3amaua Ne2

3aKOHYMTE MOJIEKYJISIDHBIE W HANWIIUTE COKpAIEHHBbIE WOHHBIE YpPaBHEHHS peaKIHid
B3aUMOJICHCTBHS CIEIYIOLINX BEIIECTB:

HBr + NaOH —

AgNO; + HsS —

MgClz + KOH —

CaF, + HCl—

Sb(OH)3 + H,SO4 —

Sb(OH); + NaOH —

3amauya Ne3

CocTaBbTe 10 /1Ba MOJIEKYJISIPHBIX YPaBHEHUS PEaKIUi K CIIeIyIOIUM HOHHBIM:

Ba®* + CrOs — BaCrOg;

NH," + OH — NH4OH;

ZnS + 2H" — Zn®* +H,S

3amaua Ned

Beraucnure pH 0,05M pactBopa cepHOM KUCIOTHI.

3amaya NeS

Kakwne u3 cienyrommx cosneit moasepratorcst ruaponnsy: NapSiOs. Cu(NOgz),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJISIpHBIC ypaBHEHHUs THAPOJIM3a COOTBETCTBYroUMX coneil. Kakoe 3Hauenune pH (<
win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?



3amaga Neb
Haiinure npoussenenue pactBopumoct PbCly, eciiu B 200 Mt Bozsl pactBopsiercs 2,17 T 3Toro

COEIUHEHHUS.

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbLHbIE IIPOLECCHI»

B nomamaem 3amanuu mo teMe «OKHCIUTEIbHO-BOCCTAHOBUTENILHBIC MTPOIIECCHI»: MepBas 3a1a4a
orieHuBaercs B 1,5 6amia; BTopas — B 2,5 O6anna; Tpetbs — B 1 Oai.

3amaya Nel
[TonbGepure KOAPGUIUMCHTHI B ypaBHEHHUSAX OKHCIUTCIIBHO-BOCCTAHOBHUTEIBHBIX PEAKIIHM.

VKaxuTe TN KaXKJI0M PEaKIuu.

PaccunTaiiTe SIEKTPOABHKYIIYIO CHIY UM ONPEACIUTE HAMNpaBICHUE CAaMOIPOU3BOJBHOTO
MPOTEKAaHUs  MEPBOM  peakluud MNpU  CTAHAAPTHBIX  YCJIOBUAX,  HUCIOJB3YS  3HAUYCHHS
OKHCIIMTEIILHO-BOCCTAHOBHUTEIIHHBIX MOTCHIIHAJIOB:

HJ + HsPO, — J, + H3PO; + H,O

HNO, — HNOsz; + NO + H,0

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

NH;ReO, +H, — Re + NH; + H,0O

KBrO — 0O, + KBr

3amaga No2

CocraBbTe ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN:

KMnQO,s + NaNO, + H>,O0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na)S;0s3+ NaOH —

Bi,O; + C —

Mg + HNO3 (pa36) —

3ajgadga Ne3

Jausl 1Be OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mapel: KNO;, KNOjs; u Pb(NOs);, PbO..
[Tonp3ysick TabOnuIEH CTaHIAPTHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IOTEHIIMATIOB, COCTABHTE
ypaBHEHME BO3MOXKHOW peakiuu B yka3zaHHoH cpene (HNOj). Paccuuraiite 3HadeHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIUH.

Jlomamnee 3aganue Ne 5
10 TeMe «JJIeKTPOXMMHUYEeCKHE CHCTEMbI»

B nomaminem 3aganuu o TeMe «NEeKTPOXUMHUUYECKUE CUCTEMBI»: TIepBasi 3a/1aya OLlEHUBAETCS B
1 6amr; BTOpas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3amaya Nel
CocTaBbTe DIIEKTPOHHO-MOHHBIE YypaBHEHHUS OJJIEKTPOAHBIX TMPOIECCOB U  MOJEKYISIPHOE

ypaBHEHHE TOKOOOpa3yrollell peakiiy, MPOTEKaroield Mmpu paboTe rajlbBaHUYECKOTO JJIEMEHTa
Co/Co(NOs)2 // AI(NO3)s/Al. Paccumraiite DJIC (E) rampBaHHUECKOT0 DJIEMEHTA MPHU CTAHAAPTHBIX
YCIIOBUSX.

[IpuHSAB MOTEHIMAJ aHOJA PABHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHIICHTPAIIUIO
KaTHOHOB METAJIJIa B KATOJIHOM pactBope, mpu kKoTopoit D/IC raibBaHUYECKOT0 3JIEMEHTA YMEHBIIUTCS
Ha 0,02B.

3amaya Ne2
[IpuBenuTe cXeMbl DJCKTPOAHBIX TPOIECCOB M  MOJEKYISPHBIE YPaBHEHHUS PEaKIIHid,

MPOTEKAIOIINX MPHU JIEKTPOXUMHUUECKON Koppo3uu ranbBaHonapsl Co/Ni: a) B KUcloil cpeze; 0) BO
BJIQKHOM BO3/yXe€.



Onpenenure yObUIb Macchl aHOJA TMPHU KOPPO3UHU B KHUCIOH cpene 3a 20 MHUH, €CIM 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 TPOBOAMWIN B TeueHHH | 4. BrIxoa MeTaiia mo ToKy coctaBui 85%.

VYKaXuTe BO3MOXKHBIE TPUUUHBI YMEHbBILIEHHUS BbIX0/1a METAJJIA 10 CPABHEHUIO C PACUETHBIM.
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KoHTpoJsibHbIE BONIPOCHI 110 TEMaM
KonTtpoJibHbIe BOIPOCHI 10 TeMe « XMMU4YeCKas TePMOANHAMHKA)

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: IOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepmoaunaMuyeckue napameTpsl U (PyHKIIUH COCTOSIHUSI CUCTEMBI.

Buytpennss sneprus. Pabora. Temora.

[1epBblii 3aKOH TEPMOJMHAMUKH (BBIBOJ).

DOHTANBNU KaK QYHKIUS COCTOSHUS CUCTEMbI. DHTANIBINS 00pa30BaHMs BEIIECTBA.
TennoBoit a3pdext xumuueckoit peakiun. GakTopsel, BIUAIOIINE HA TEIUIOBOH 3 deKT
XMMHYECKON PEaKIUu.

Tepmoxumus. 3akoH ['ecca.

CanenctBus u3 3akoHa ['ecca.

OHTponus Kak (QyHKIMS COCTOSIHUS CUCTEMBI.

BTtopoii 3aKk0H TepMOIMHAMUKHU.

Tperuii 3aK0H TEPMOIMHAMUKH.

Oueprust [m06ca.

HanpasiieHue caMoIpon3BOJIbHOTO IPOTEKAHUSI XUMUYECKUX PEAKLIMM.

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

Xumndeckast KUHETHKA. CKOpPOCTb XMMUUYECKON pEaKLIUU U METO/IbI €€ PETYIHMPOBaHUS.
BnusiHue KOHILEHTpallMM Ha CKOPOCTh XMMHYECKOM peakiuM (3aKOH JeHCTBYIOLIMX
Macc).

Bnusinue TemnepaTypsl Ha CKOpOCTh XuMuueckoi peakuuu. [Ipasmio Bant — [N'odda.
Teopust aKTUBHBIX CTOJIKHOBEHMI AppeHunyca.

DHeprus akTUBallMU. Y paBHEHUE AppeHuyca.

Teopus nepexoqHOro KOMIUIEKCa. DHEpreTuyecKas AMarpaMma.

Kpusas Maxkcsenna — bonbiimana. Duepreruueckuii 6apsep.

Karanutuueckne CUCTEMBI.

Bimsiaue xaranuzaropa Ha CKOPOCTh XMMUYECKOM PEaKIUu.

I'oMOreHHBIN U reTepOreHHbIN KaTalus.

KonebarenbHble peakiuu.

Xumuueckoe paHoBecre. OOpaTuMblie 1 HEOOpaTUMBIE PEAKLIUH.

KoHcTaHTa XMMHYECKOTO PaBHOBECHS.

Cwmenienne xumuueckoro paHosecus. [Tpunuun Jle-Illarense.

BinsiHue KOHIEHTpauyy, JaBIE€HUs U TEMITEpaTyphl.

@da30BbIE PABHOBECHUS.

@da30BbIE AMArpaMMBbl I OJHOKOMIIOHEHTHBIX CUCTEM.

KonTtpouabsHbie Bonpocsl 1o Teme «PacTBopbn»

Ilonstue pacTBopa. PaCTBopI/IMOCTL BCIICCTBA. PaCTBOpI/IMOCTB rasa.



8. PactBopsl. CriocoOb! BeIpaKeHUsT KOHIICHTPAIMHA PACTBOPOB (MaccoBast 10151, MOJISIpHAS
KOHICHTpalud, MOJIApHasA KOHICHTPAlHUA S5KBUBAJICHTA, MOJIbHAA 10JIA, TI/ITp).

9. KomnmuraruBHeie cBoMicTBa pacTBOPOB. M neanbHbIid pacTBOP.

10. 3akonel  Paymsa: 1 (tonomerpmueckuit) u Il (30ymamockomuyeckwii U
KPUOCKOTIMYECKUH).

11. OcmMmoc. Ocmotuueckoe napieHue. Cxema 0CMOMETpA.

12. KucnorHo-ocHOBHBIE B3aUMOACHCTBUS BEILIECTB.

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

14, Juccounarys KMUCIOT, OCHOBAHUM U COJIEH C TOYKH 3pEHUS HOHHON TEOpUM AppeHuyca
(mpumepsr).

15. Crenens aucconuanuu. CUIbHBIE U CJIa0bIe AJIEKTPOIIUTHI.

16. Juccormanus cnadbix 3JeKTPoauToB. KOHCTaHTa AMCCOIMAIUN.

17. 3akoH pazdasieHuss OcTBaIbIA.

18. Peakiiun nOHHOTO OOMEHA MEXKAY JICKTPOIUTaMHU (Ha MpUMepe peakluii 00pa3oBaHHs
CJ1a00r0 3JIEKTPOIUTA, OCAKA U Ta3a).

19. [IpousBeneHne pacTBOPUMOCTH.

20. Honnoe npousseneHue Boibl. BogopoaHblii U THIPOKCUIIBHBIN TOKA3aTENH.

21. I'maponus coseld. Tunel ruapoan3a Coneu.

22. KonunuecTBeHHBIE XapaKTePUCTUKU MPOIlecca THIPOIN3a.

23. dakTopbl, BAUSAIOIINE HA TIPOLIECC TUAPOTIU3A.

KOHTpOJIbeIe BOITPOCHI IO TEME «I[ncnepcnme CHUCTEMBI»

I'ereporennsie cMecu. [lucriepcHble CHCTEMBI.
HucnepcHocts. Kitaccudukanyy AucnepcHbIX CUCTEM.
Komnounansie pactBopsl. JInodpmisHbie 11 110()OOHBIE KOJUTOU/IBIL.
CriocoOblI 1osTyyeHHs! KOJJIOUHBIX PACTBOPOB.

CrpoeHue KOUIOUIHBIX YaCTHII.

IIpaBuno dasguca — [leckosa.

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

0. Koarymsiiys KoJIouaHbIX pacTBOPOB 3JIEKTPOJIUTAMH.

1. [TpaBumno lyneue — Napau. Koarynupytromas cnocoOHOCTb.
12. OnTHyeckne cBONCTBA KOJUIOUIHBIX PACTBOPOB.

13. DneKTpUUecKHe CBOICTBA KOJUIOUIHBIX PACTBOPOB.

RBooo~NoO R wNE

KonTpoabHbie Bonpochl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
npouecchn

OCHOBHBIE NOHSATHS TEOPUU OKUCITUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHUCINTEITFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BCUICCTB.

Baxxneiiine okMCIUTENU U BOCCTAHOBUTEIIH.

Tumbl OKHCIUTETEHO-BOCCTAHOBUTEBHBIX PEAKITUH (TIPUMEPHI).
OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBINA MTOTEHITUA.

VYpasuenue HepHucra.

CocraBneHne OKUCIUTENbHO-BOCCTAHOBUTENbHBIX PEAKIIHA.
HanpaBneHHe OKHCINTEIIbHO-BOCCTAHOBUTEIIbHBIX peaKHHﬁ.

ONoGaRwWdE

KOHTpOJIbH])Ie BOIIPOCHI IO TEME ((BHCKTPOXI/IMI/I'ICCKI/IC CUCTEMBD»
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DnexTpoxumuueckue cuctembl. Kimaccuduxarus s3meKTpoXMMHUUECKUX POIIECCOB.
DNEeKTPOXUMHUYECKUE MPOIECChl, MPOTEKAIolMe Ha TpaHHIE pa3jena «MeTaul —
pacTBOp».

lanpBannyeckuii 3emMeHT Jlanuaisa — Skoou.

DNEKTPOABUKYILAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.

N3MepeHne  BAEKTPOOHBIX  IMMOTEHUHANOB. PsJ CTaHOApTHBIX  AJIEKTPOIHBIX
noreHuuanoB. CBOICTBA METAJUIOB B COOTBETCTBUM C HMX IIOJIOKEHUEM B pALY
HaIIpsKECHUN.

VYpasuenue HepHucra.

DIeKTpOoIN3 PacIuIaBOB U pacTBOPOB. KaTo/iHbIE M aHOIHBIE TIPOLIECCHI.
O0wenunennslit 3akon @apases. Berxoa mo Toky.

Kopposus metannos. Knaccudukaiys KOppo3nOHHBIX MTPOLIECCOB.

XuMuueckas KOppo3usi.

DNEeKTpOXUMHUYECKass KOppOo3us. AHOAHOE OKHCICHHE MeTalla U KaTOJHOE
BOCCTaHOBJIEHUE OKUCIUTENS.

[Ipumepsl KOppO3UK B KUCIIOH cpeie U aTMOC(hEpHON KOPPO3UH.

CkopocTh KOppO3uH.

3amura MEeTaioB OT KOPPO3HUH.

3aluTHBIC TTOKPHITHSL.

DIEKTPOXUMHUYECKHUE CIIOCOOBI 3aIUTHI OT KOPPO3UU METAILIOB.

XUMUYECKUE UCTOYHUKH TOKA. ['albBAHMYECKUI DIIEMEHT.

XHUMHYECKUE UCTOUHUKHU TOKA. AKKYMYJISITOPBI.

XUMUYECKUE UCTOYHUKHU TOKA. TOIJIMBHBIEC 3JIEMEHTHI.



IMPUJIOKEHUE 2

7. OeHOYHbIE CPEACTBA /IJIsl IPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU

HpOMC)KYTOLIHaH arrecragus numeer OCJIbIO OIIPCACIINTD CTCIICHb JOCTHIXCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘ICHI/ISI 10 JUCHUILIMHE 3a OHpCI[eJIeHHbe/'I nepuon O6y‘-I€HI/IH.

a) Ilnanupyemble pe3yjbTaTbl O0y4YeHHSI U OLIEHOYHbIE CpeACTBA /Jsl NPOBeIeHHUS
NMPOMEKYTOYHOM ATTeCTAINH:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

OIIK-3: Cnoco0OeH MpUMEHSTh COOTBETCTBYIOIIMK (PU3MKO-MAaTEeMAaTHUYECKUN ammapar, METOIbl aHaIM3a W MOJAEIHPOBAHHUS, TEOPETHUYECKOTO H
SKCHEPUMEHTAIBHOIO UCCIIEJOBAHUS NIPU PEIIEHUH TPO(eCCHOHAIBHBIX 3a1a4

OIIK-3.1

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

MOJCIIMPOBAHUU U MMPOCKTUPOBAHUU
OHCProCUCTEM

Ilepeuenv 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 3a0anus:

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 TemnoBoi 3¢¢deKT peakuu O0 3aJaHHOW TeMmmepaTypbl HE M3MEHHUTCS. YKaxHUTe: a)
BBIJICJISICTCSl WIIM TIOTJIONIAETCS SHEPrus B XOJE peakuuu; 0) MPUYMHY HAWJCHHOTO W3MEHEHHS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

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

3. CKOIbKO MUUTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C TJIOTHOCTHIO 1,84 r/mi
notpelyercst uis npurorosyenus 2 i1 0,25M pactsopa?

4. Kakwe w3 cieayronmux coieit moasepratorcs ruaponusy: NaSiOs. Cu(NOj),. KBr?
CocTaBpTe MOHHBIE M MOJEKYJSPHBIE YPAaBHEHHUs THAPOJN3a COOTBETCTBYHOIIMX coiyiel. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 301 ruapOKCUAa MarHus noaydeH mytem cmemuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 u. pactBopa NaOH. Omnpenenure 3apsii 4acTUIl MOTYYEHHOTO 30JI1 M HAMHUIIUTE
(bopMyity ero MULEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CHIIy U ONPEIEINTE HAlpaBICHHE CaMOIIPOU3BOJIBHOTO
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 MPH IEKTPOXUMHUUYECKON Koppo3un rajasBaHonapel  Co/Ni: a) B Kucioii cpeze; 6) 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 (aHO MHEPTHBIN) U

MOJIEKYJISIPHOE YpaBHEHUE peaKLuu, IPOUCXosliel pu anexkrpoaunse pactBopa CoSO4, Beruncaure
(pakTHUECKOE KOJIMYECTBO METaslia, MONy4eHHOro Ha karone mpu siekrpoimnze Co(NOs)z, eciu
AJIEKTPOJIM3 TPOBOJAUIM B TedeHuH | 4. Bbeixon meramna mo TOKy coctaBuil 85%. Ykaxure
BO3MOYKHbBIE IPUYMHBI YMEHBIIEHUS BBIX0J]a METAJUIA 110 CPABHEHHIO C PACUETHBIM.

OIIK-3.2

Cnocoben
COOTBETCTBYIOLIHIA
(bu3MKO-MaTEMaTHYECKUN  ammapar
npu TEOPETUICCKOM u
OKCIICPUMCHTAJIbHOM HCCJICJOBaHUHU
B pelIeHUH 3ama4
SHEPTrocOEPEIKEHUS

IMPUMCHATDH

Hepeltenb meopemu4ecKux 6onpocoe:

16.
17.

18.
19.
20.
21.

OCHOBBl XMMMYECKOH TEPMOJMHAMUKU: CHCTEMa, TEpMOJUHAMUYECKHE HapaMeTphbl
CUCTEMBI, PYHKIIMH COCTOSIHUS CUCTEMBI. 11epBbIil 3aKOH TEpMOIMHAMUKHY.

DHepreTuka XMMUYECKUX MPOLECCOB.

OHranbnus. 3akoH I'ecca U clieACTBUS U3 HETO.

OuTponus. YpaBHeHue boabiimana. BTopoil u TpeTHii 3akoHbI TEpPMOIUHAMUKH.

Oneprus ['m66ca. HanpapiieHUs: XUMHYECKUX TIPOIIECCOB.

Xumnueckass kuHeTHka. CKOpocTh XUMHUYecKol peakuuu. CpenHss U UCTHHHAs CKOPOCTU
peakuuu. Kunetnueckas kpupasi.

CKOpOCTb peakiMy U METO/Ibl €€ peryIupoBaHMsL.

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

DOHeprust akTUBaMKi. AKTUBUPOBAHHBIM KOMIUIEKC. Y paBHEHUE AppeHuyca.

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

. KaranuzaTopsl 1 kKaTanuTHUECKHE CUCTEMBI. [ €TepOreHHbIN KaTalln3.

. XuMu4ecKoe paBHoBecHe. KoHCTaHTa XMMUYECKOTO paBHOBECHSI.

. Cmemenne xumuueckoro pasHosecus. [Ipunnun Jle lllarense.

. PactBopb1. CiocoObl BeIpakeHUsl KOHIEHTPALUU PaCTBOPOB.

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

pazbaBnenust OcTBaIbaA.

Jucconumarus KUCiIoT, OCHOBaHHM, coneil. AM(OTEpHBIE AIEKTPOIIUTHI.

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

Huccoumnanusa Boasl. MoHHOE npousBeneHne Boasl. pH.

I'uaponus coneit. CTeneHb U KOHCTAHTA TUAPOIU3A.

Hucnepcusie cuctemsl. Knaccudukanus. Jlnopunpabie 1 110POOHBIE KOJITOUIBI.
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 CUCTeMBbI. 3aKkoHbl Dapajest. DIEKTPOTHBIN MOTCHIIHAT.

25. N'anpBarmveckmii anemeHT Jlanuais Axkoou.

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

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

28. Kopposus. Bunbl kopposzuu. CriocoObl 3a1IUThl METAILIIOB OT KOPPO3HH.

Ilpumepnvie npakmuueckue 3a0anuA:

1. Onpenenuth, ¢ KAKUMU U3 YKa3aHHBIX HM)KE BEILECTB MOXET B3aMMOJEICTBOBATH pacTBOP
THJIPOKCHIA Kalus: HoaoBoaopoaHas kuciora, xjmopua menu (II), okcun yraepoma (IV), okcun
ceunua (II), rugpokcun amoMuHUA, TUAPOKCUA aMMOHUs. CocTaBbTE YpaBHEHMSI BO3MOKHBIX
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
noBeleHNH Temneparypbl oT 60 1o 100°C; 6) mpu oxJjakJeHUU peakuoHHON 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. Ilpm mnpoxkaJuBaHMM METAJUIMYECKOrO THTaHa oOpasyercs Oesblii MOPOIIOK, KOTOPBIN
pacTBopsieTCsl B KOHLEHTPUPOBAaHHOM CEpHOM KHUCIOTE€ M CIUIaBISEeTCS CO Iienoubto. YTo
npeJcTaBisieT coboi 3To coennHenne? Hanummre ypaBHEHUS BCeX YKa3aHHBIX peaKIuil.

6. CKOJTBbKO MIJITHIIMTPOB 96%-HOTO pacTBOpa CEPHOM KUCIOTHI C IUIOTHOCTHIO 1,84 1/mi
notpedyercst 11 npurorosnenus 2 i1 0,25M pactBopa?

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




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

8. AnroMuHHMIA cKIleTiaH ¢ Meablo. Kakoif n3 MetamioB OyaeT KOppoJaupoBaTh B Cpelie CEpHOU
KHCITIOTHI B aTMOcdepe BIaKHOTO Bo3ayxa? CocTaBbTe CXEMBbI AJICKTPOXHUMHYECKON KOPPO3HH.

9. IlpoBecTu aHanu3 BAUSHUS KOHIICHTPAI[MH Ha CKOPOCTh XUMUYECKOUN peaKuu
Na,S;03 + Hp,SO, = S + SO, + NaSO4 + HyO mo akcniepuMeHTanbHBIM JaHHBIM. [IpoBecTr
00paboTKy MOJIyYEHHBIX IaHHBIX C UCIOJB30BAHUEM COBPEMEHHBIX HH(DOPMALIMOHHBIX TEXHOJIOTHIA.
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 HAa OCH a0OCIUCC KOHIEHTparuio Na,S;0O3, a Ha ocw OpJWHAT —
CKOPOCTh PEaKITuH.

Crenatb BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKIUU OT KOHIEHTPAIlMU THOCYIb(haTa HATpusl.




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

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

3aueT Mo JAHHOW NUCUUIUIMHE MPOBOJUTCS B YCTHOH ¢opme mo Ouseram, KaKIblid U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

«3a4TEHO0» - O0YJAIOMIMIICS TEMOHCTPUPYET MOPOTOBBIA YPOBEHH CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OT/ACIHHBIX 3HAHUI, YMCHHIA, HABBIKOB, O0YJAIOIINNCS UCTIBITHIBACT 3HAUYNTEIIBHBIE
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSAMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

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



