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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM ToJTy Ha 3acefaHuu kadeapbl XUMHH

[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

(bYHI[aMeHTaJ'II)HI)IX 3HaHUH B 00J1aCTH COBpeMeHHOfI XHMMHH, BKIIIOYAOIMHX OCHOBHBIC
IOHATHA, 3aKOHbI 1 3aKOHOMCPHOCTH, OIMMCBIBAIOIIUC CBOMCTBA XUMHYECKHX COG,Z[I/IHGHI/II‘/'I;
Pa3BUTHEC HABBIKOB CaMOCTOSITEILHOM pa6OTBI, H606X0,Z[I/IMBIX JJI1 IPUMCHCHHA XUMHUYECCKUX
3HaHHUH IIPpU U3YUYCHUH CIICHHUAJIBHBIX JUCLHUIIIIMH 1 naaneﬁmeﬁ HpaKTH‘ICCKOﬁ
JACATCIIBHOCTH.

2 MecTo qucHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

I[I/ICHI/IHJ'II/IHa Xumus BXOOUT B 065[33TCJ'IBHyIO qaCTb yqe6Hor0 IJIaHa

00pa3oBaTeNbHOM MPOrpaMMBl.

Jnst u3ydeHus TUCIUIUIMHBI HEOOXOAMMbI 3HAHUS (YMEHHSI, BIIAJICHUS ),

c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ PAKTUK:

"Xumug" B 06beMe porpaMmbl CpeHel 00111e00pa30BaTeIbHON MIKOJIBI
3HaHus (yMEHUs, BIIAICHUs ), OJYyYEHHbIE IPU U3YYEHUH JAHHOM JTUCLUIUIMHBI

OyayT HEOOXOAMMBI AJI U3YUYECHUS JUCIUILTAH/TIPAKTHK:

be3omacHOCTE XU3HENEATENLHOCTHU
buoxumusa

3 Komnerennun ody4yaronierocsi, opmupyembie B pe3yJibTaTe 0CBOCHUS
AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs
B pe3ynbraTe ocBOGHUS TUCHMITIMHBI (MOYJs) «XHUMUsA» 00yUYarOIIMHACs JOJKEH

00JaiaTh CIEeaYIOMUMUA KOMIETEHIIUSIMHU:

KO[[ HHAUKATOopa I/IHIII/IKaTOP JOCTHXKCHUS KOMIICTCHIIN

YK-1 CniocobeH ocymiecTBIATh MOUCK, KPUTUYECKUI aHATN3 U CUHTE3 UH()OPMAIIUH,
MIPUMEHATHh CUCTEMHBIN MOAXO0J ISl PEIICHHs] IOCTABIECHHBIX 3a7a4

YK-1.1

AHanH3preT 3aaavy, BbIACIIAA €€ 0a3oBbIC COCTaBJIAIOIINC,
paccMaTpuBaCT U NPEAJIAracT BO3MOKHBIC BAPHUAHTHI pCIICHUS
MMOCTaBJICHHOM 3aaa4u, OICHUBAA UX JOCTOMHCTBA U HCAOCTATKH

YK-1.2

Omnpenensier, UHTEPIPETUPYET U PaHKUPYET UHPOPMaLHIO, TPEOYyEMYIO
JUISI pEIIEHUs TOCTAaBJIEHHOM 3a/1a4M; OCYILIECTBIISIET TOMCK MH(POpMAIIUN
110 Pa3JIMYHbIM THUIIaM 3aIIPOCOB

YK-1.3

[Tpu o6paboTke MHGpOpPMALIUU OTIINYAET (PAKThl OT MHEHU,
UHTEpIpeTaluii, OLIeHOK, OpMHUPYET COOCTBEHHBIE MHEHUS U
CYXJIEHUS], apT'yMEHTHPYET CBOU BBIBOJBI MU TOUKY 3pEHUS




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

OO6mias TpyA0€MKOCTh JUCIHUILUIMHBI COCTABIISIET 3 3adeTHbIX enunull 108 akaja. yacoB, B TOM

qHce:

— KOHTaKTHas pabora — 73,9 akaz. 4acos:

— ayuTopHas — 72 axkaj. 4acos;

— BHeayauTopHas — 1,9 akaj. 4acos;

— camocTosTenbHas padora — 34,1 akaj. 4acos;

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

@dopma arTecTaluy - 3a4eT

AynuropHas % o
KOHTaKTHas paboTa E z dopma TeKyIero
o =
5 B aKaJl. yacax 3 Bug KOHTPOJIS
Paznen/ Tema 3 (B axan ) =l = . P Kox
g 8 © | camocrosiTenpHON | ycrieBaeMOCTH H
JIACIMTUTAHBI ] g = . | xommerenun
3 g g paboThI MIPOMEKYTOUHOH
nmab. | mpakT.
Texk. p e aTTecTaluu
3aH. 3aH. | O &
1.
- oopmIeHHE
oTyera 1o
nabopaTopHOi
pabore;
- perieHne 3amura
OMAIITHETO nabopaTopHOH
1.1 Xumnueckas A parop
6 6 6 3amanus Ne 1; pabotsl. JlomarHee
TEPMOJIMHAMHUKA
- 3amadue Ne 1.
CaMOCTOSITEIIBHOE TecrupoBanue.
U3y4YeHHE
y4eOHOi u
HAay4YHOU
JUTEPATYPBI.
- oopmieHHE
oTYeTa 1o
nabopaTopHO
paborte;
1 - peleHue 3ammra
JOMAIIHETO nabopaTopHOI
1.2 Xumnueckasi KHHETHKA 6 6 4 3amanus Ne 2; pabotsl. [lomanHee
- 3aganue Ne 2.
CaMOCTOSTENEHOE TecTupoBanue.
n3y4YeHUe
yaeOHOU 1
Hay4YHOU
JUTEPATYPBHI.
- oopmieHue
oTYeTa 1o
. 3amura
nabopaTtopHoOH .
aGoTe: nabopatopHoi
1.3 PactBOpHI 8 8 8 p ’ pabotsl. JlomariHee
- pelieHne
3aganue Ne 3.
JOMAIIHETO
TectupoBanune
3aganus Ne 3;




CaMOCTOSTENbHOE
H3y4YCHUE

yuebHO u
HayJHOU

JIUTEPaTypHL.

- oopmIIeHUE
oT4eTa o
1abopaToOpHOI
pabore; 3amura

- nabopaTtopHO
CaMOCTOSITEIIBHOE paboTsl.
H3y4YCHHE TectupoBanwue.
yueObHOl U
Hay4YHOU
JIATEPaTypPhIL.

1.4 JTucriepcHble CUCTEMBI 4

- opopmIIeHHE
oTyera o
naboparopHon
pabore;

- peleHue 3amura
1.5 OkucauTensHO- JIOMAIIIHETO nabopaTopHOi
BOCCTAHOBHUTEJIHHEIE 4 4 4.1 3amannsg Ne 4; pabotel. [lomaniHee
TIPOIIECCHI 1 - 3amanue Ne 4.

CaMOCTOSITENEHOE TectupoBanue.
n3ydeHue
yueOHOH H

Hay4YHOU

JIUTEPATYpPBHL.

- oopmiIeHUE
oTyeTa 1o
71a00paTOpHOI
pabore;

- perieHne 3amura
1.6 DnekTpoxumMu4eckue 8 8 6 HOMaHJHerO_ n1aGopaTopHoi
3amanus Ne 5; pabotsr. JlomarmrHee
- 3amanue Ne 5.
CaMOCTOSITENBEHOE TecrupoBanue.
U3y4YeHHE
yueOHOH U
Hay4HOU
JATEPaTypPHL.

CUCTCMBI

HWroro no pazaeny 36 36 34,1

HWroro 3a cemectp 36 36 34,1 3auéT

36 36 34,1 3a4er

HToro no nuCHUMIIIMHE




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 -
KOHCYJIbTAIIMH, T/Ie TEOPETHUECKUI MaTepuall 3apaHee BbIIAeTCs CTYACHTaM JUIs
CaMOCTOSITENILHOTO U3yUEHHUsI, ISl TIOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JECKITHs
MPOXOHUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMHUMO 3TOTO B JIEKIIUH MOTYT UCIOJIB30BATHCS 3JIEMEHTHI IPOOIEMHOTO
nznoxenus. Ocoboe MeCTo B MPOIIECCce MPETOAaBaHUS IUCIUILTHHBI « XUMHUSD 3aHUMAIOT
JIEKIMH C MCTIOJIb30BAaHUEM JIEMOHCTPALMOHHOTO XMMUYECKOTO SKCIIEPUMEHTA, KOTOPBII
MO3BOJISIET HAOOJIEe MOJIHO PEATH30BATh METO/1 MPOOIEMHOTO 00yUEHUS yepe3 MOCTaHOBKY
Ipo0JIEM € TIOMOIIBIO IEMOHCTPALIUH SIBIICHHUH, PeaKLUi UK ITPOLIECCOB.

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

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xo/ie 1a00paTOpHbIX paboT, B X0/ KOTOPBIX
yueOHast paboTa IPOBOAUTCS C pealbHBIMM XMMUYECKMMH BeriecTBamMu. Ha mabopaTopHbIx
pa0oTax BBIIOJIHIIOTCS I'PYIIOBBIC UM UHIAMBUyaIbHbIE 3aJaHUsI 10 IPOHAEHHON TEMe.
ITpu npoBeneHun 1a0OPATOPHBIX 3aHATHH UCIIOIB3YETCS METOJ] KOHTEKCTHOTO 00y4eHus,
KOTOPBIH 1103BOJIIET YCBOUTh MaTepUall IyTeM BBISBICHUS CBA3EH MEKIY KOHKPETHBIM
3HaHUEM U ero npuMmeHeHreM. Kpome toro, riesiecoo0pa3sHo UCIOIb30BaTh TEXHOIOTHIO
KOJIJIEKTUBHOI'O B3aUMOOOyUYeHMs (apHYI0 paboTy) TpeX BUIOB: CTaTUYECKas napa,
JMHAMUYecKas apa, BapHallMOHHAs [1apa; COBMEILAs €€ ¢ TEXHOJIOTHeH MOyIbHOTIO
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 yueOHOMN AEATENbHOCTH: BBINOJIHEHHE JOMAIIHUX 3aJJaHUH, 3aBepIIeHUe
oopmieHus 1ab0paTopHBIX pabOT, MOATOTOBKA K MPAKTUKYMY, U3y4€HHE OCHOBHOTO U
JIOMOJTHUTEIBHOTO MaTepuaa o yueOHUKaM 1 MOcoOUsM, UTEHHE U popaboTKa HayYHOH
JIUTEepaTypsl B OMOIMOTEKe, HanmucaHue pedepaToB U KypcoOBBIX paboT, MOJrOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectaiuu. CamocrosTenbHas paboTa 00ydaromuxcs
JI0JKHA OBITH HalpaBlieHa Ha 3aKpeIyIeHUs TEOPETUYECKOT0 MaTepuaa, U3JI10)KeHHOTO
IpernoiaBaTeseM, Ha MpopaboTKy TeM, OTBEIEHHBIX Ha CAMOCTOSTENIbHOE U3yUeHHE, Ha
MOJIFOTOBKY K JJAOOPAaTOPHBIM 3aHATHSIM, BBIITOJIHEHHE JOMAIIHUX 33JJaHUN 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, 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 koHTpoJs. OOydarOLUMMCS MTPEIaraloTcs 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. l'enpdpman, M. U. Xumus : yueonuk / M. U. I'enedman, B. I1. FOctpaToB. — 4-¢
m3a. — Cankr-IlerepOypr : Jlanp, 2022. — 480 c. — ISBN 978-5-8114-0200-7. —

Tekcr :aaexTpoHHBIH // JIaHb : 3neKTpoHHO-0MOMoTeyHas cuctema. — URL:
https://reader.lanbook.com/book/210221  (mara obpamienus: 15.01.2026). — Pexum
JIOCTYTA: JIsl aBTOPU3. MOJIb30BATENCH.

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

0) lonmoJiHUTeILHAS JIUTEPATypa:

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

2. Mynnuna, 3. P. OcHOBHBIE KJ1acChl HEOPraHMUECKUX COCIUHEHUH | yueOHOe
nocobue [t By30B] / O. P. Mynnuna ; MarHUTOrOpCcKuil rocyapCTBEHHBIN TEXHUUECKUN
yausepcuteT uM. I'. M. HocoBa. - Maruutoropck : MI'TY um. I'. K. Hocoga, 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 : 3JeKTPOHHBIIA. -
Ceenenus goctymnHbl Takke Ha CD-ROM.

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

4. Mumypuna, O. A. Xumundeckas kuHeTHka. COCTOSTHHE XMMUYECKOIO paBHOBECHS :
npakTukyM / O. A. Mumypusa, 3. P. Mynnuna, O. B. EpmoBa ; Marautoropckwii roc.
texHndeckui yH-T uM. I'. . Hocosa. - Maruutoropck : MI'TY um. I'. U. Hocoga, 2019. - 1
CD-ROM. - 3arx. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698  (nara obpareHus:
30.01.2026). - MakpooOBeKT. - TekcT : aeKkTpoHHBIN. - CBeeHus AoCcTymHbI Takke Ha CD-
ROM.

5. Menanuk, H. JI. PactBops! : npaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A.
MumypuHa ; 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 : aneKTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

6. Mensnuk, H. JI. lucniepcHsie cuctems! : npaktukyM / H. JI. Mensguuk, 3. P.
Mymnuna, O. A. Mumypuna ; Marauroropckuii roc. rexanueckuit ya-T um. I'. . Hocoga. -
Maruautoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3aru. ¢ TUTYyI. 9KpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/20681 (maTta obpamicHus:



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

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

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

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

9. Mymnuna, 3. P. DnekTpoxumus : IpakTUKyM [a71s By30B] / D. 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. - CBeieHus 0CTyHbI Takke Ha CD-
ROM.

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

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

11. KpaTkwuii cripaBo4HUK (PU3HKO-XUMHUYECKUX BennuuH / cocT.: H. M. bapon, A. M.
[Tonomapena, A. A. Pasuensb, 3. H. Tumodeena; nox pea. A. A. Papnens, 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:
Hay4JHO-TexHHueckuil xxypHan — ISSN 0579-2991.

B) MeTonnuyeckne yKa3anus:

1. Mumypuna, O.A. DHepreTvka XMuMHUYECKHX MTPOLECCOB: METOIUYECKUE YKa3aHUs K
71a00paTOpHBIM paboTaM MO JUCHUILINHE «XUMUS» 17151 00y4aroLUIMXcs BCEX HalpaBiIeHUM
MOATOTOBKU U cHelMabHOCTEN AHEBHOU (popMbl 00ydenus / 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 IO TUCHUIUIMHE «XUMHUS» AJ1s1 00y4YaroluXCsl BCEX HalpaBiIeHUI
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 XUMHUYECKUX PEAKIIMA U XUMUYECKOE PABHOBECHE:!
MeTtonuueckue yka3aHus K JJabopaTOpHBIM paboTaM MO TUCHUIUTMHE «XHUMUS JJIs
oOyuaroluxcsi BCeX HalpaBJIeHHM MOATOTOBKH U CHEIMAIbHOCTEH Bcex popM oOyueHus /
JL.I'. Konsipga, E.B. Tapacrok; Marauroropckuii roc. tTexundeckuii yH-T uM. I'. . HocoBa. —
Marnutoropck : MI'TY nm. I'. K. HocoBa, 2023. —8 ¢. — TekcT : HemocpeCTBEHHBI.

4. Poguonosa, H.M. XuMnueckas KHHETHKA. XMUMUYECKOE PAaBHOBECHE:
METOJIMYECKUE YKa3aHUs ISl CAMOCTOATEIbHON pabOThI O JUCHMILTUHE «XUMUS» IS
oOyyaroluxcsi BCeX HalpaBJIeHHM MOATOTOBKH U CHEIMAIbHOCTEH Bcex popM oOyueHus /
H.U. Pognonosa, A.Il. [lonomapeB; MarHUTOropckuil 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: MeToanyeckas pa3paboTka K JJabopaTopHbIM paboTaMm 1o
TUCHUIUIAHE «XUMHSD TSI 00YyJaIOIIMXCsl BCEX HAIPAaBICHUI MOATOTOBKH U
cnienuanbHocTel Becex ¢popm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuit
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roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1. Hocosa,
2023. — 41 c. — TekcT : HEMOCPEICTBEHHBIH.

6. Uynpona, JI.B. PacTBopsl: MeToin4ecKas pa3paboTKa K CaMOCTOATEIbHOU paboTe
M0 JUCUUTUIAHE «XUMHUS» JUISE 00YYaIOIIMXCS 110 BCEM HAlPaBJICHUSM ITOATOTOBKHU
crienuanbHOCTAM Beex (opm odyuenus / JI.B. Uynposa, 3.P. Mymiuna, O.A. Mumypuna;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . Hocoga, 2023. — 26 c. — TekcT : Hermocpe1CTBEHHBIM.

7. Konsina, JL.I'. KommoniHbie pacTBOPBI: METOIMYCCKUE YKA3aHUS K JTA00paTOPHOIMA
paboTte 1o AMCUUIUINHE «XUMHSD U 00yJaIOIIMXCs 110 BCEM HAIpaBJICHUSM ITOATOTOBKHU
cnenranbHOCTIM Beex ¢opMm oOyuenus / JI.I'. Konsina, JI.A. bonbsiH; MarHUTOropckuii roc.
texuuueckuid yH-T uM. ['. . HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocoga, 2023. — 9
¢. — TekcT : HenmocpeACTBEHHBIN.

8. Konsana, JI.I'. OkucaurenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH: METOIUYECKUE
yKa3aHus K 1a00paTopHOi paboTe Mo JUCIUILINHE «XUMUS» IS 00yJaroIIuXCcs BCeX
HaIpaBJICHUH TIOJTOTOBKH U crienuaibHocTel Bcex hopm obyuenus / JI.I'. Komsna, E.B.
Tapacrox; Marauroropckuii roc. rexundeckuid yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. 1. HocoBa, 2020. — 10 c. — TekcT : HenocpeACTBEHHbIH.

9. Konsina, JI.I'. OxucauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH U AIEKTPOXUMUYECKUE
MIPOIIECCHI: METOMUECKas pa3paboTKa K cCaMOCTOATENBHOM paboTe A1t 00yJaromuxcs mo
BCEM HaIpaBIICHUSM TIOJITOTOBKHU U CIIeNHAIBHOCTAM BeeX popm oOyuenws / JI.I'. Konsna,
E.B. Tapactok, 3.P. Mymiuna; Marauroropckuii roc. rexundeckuii yu-T um. I'. M. Hocosa.
— Marnutoropck : MI'TY um. I'. K. HocoBa, 2017. — 41 c. — Tekct : HEenocpeaCTBEHHBIH.

10. Mumrypuna, O.A. D1eKTpOXUMHUYECKUE IIPOLECCHI: METOJUYECKHE YKA3aHUS K
nabopaTopHOil paboTe Mo AUCUUIUINHE «XUMHUSD» U 00yJaIOMIUXCsI IO BCEM HAIPaBIICHUSM
MOJITOTOBKH U CIIEHUAIBHOCTSM Beex Gopm oOyuenust / O.A. Mumrypuna, H.. Ponuonosa;
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 o0ecnieuenune

HaHMT_II{SBaHHe Ne norosopa Cpoxk nelcTBUS JTULIEH3UH
F'\,’lif(e)sg'gﬁazlom Ne 135 ot 17.09.2007 GeccpouHo
7Zip cB00OIHO pacnipocTpansemoe [10 0eccpovHO
FAR Manager cB00OOIHO pacnipocTpansemoe [10 0eccpovHO
Bpayzep Yandex |cBoOonHO pacmpoctpansemoe [10 6eccpodHo

IIpogeccnonanibHbie 02361 JAHHBIX U MHPOPMAILMOHHbIE CIIPABOYHbIE CHCTEMBI

Hassanme kypca CchlIKa

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

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

Poccuiickas ['ocynapctBennas 6ubnuoreka. Karamorn
/catalogues/

denepanpHOE TOCYIapCTBEHHOE OIOIKETHOE

yupexaenue «DenepaabHbIil HHCTHTYT URL: http://www1.fips.ru/
ITPOMBINIJICHHONW COOCTBEHHOCTH)Y
HanmonansHas uHGOpMaImOHHO-aHATUTHYECKAST URL:

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




DnekTpoHHas 6aza nepuoandeckux m3ganuii OO0
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9 MaTtepuajibHO-TEXHHYECKOe o0ecnevyeHne TUCUUIINHBI (MOIYJIs1)

https://eivis.ru/

MarepuaabHO-TEXHHUECKOE 00ECIICYCHNE IUCIUTUTNHBI BKITFOYALT:

Y4eOHble ayAUTOpHUH IS TPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUTa. OCHAIIEHUE:
MynsTUMEIHIHBIE CPEACTBA XPAHEHUS, TIepeadr U MPECTaBICHUs HHPOPMAIUH.

Y4eOHbIe ayAUTOPHUH IS TPOBEICHUS JTA0OPATOPHBIX 3aHSATUH, TPYIIIOBBIX U
WHVUBUIYAIBHBIX KOHCYJBTAIUH, TEKYIIET0 KOHTPOJIS M MPOMEKYTOYHON aTTeCTaIiH.
Ocnamenue: O60pya0BaHKE TSI BHITTOJHEHUS JIA0OPATOPHBIX padOT, XUMUYECKas TIOCYIa,
peakTuBbl, Harnsqaeie MaTepuanbl: TaOIUIIbI, CXEMBI, IIAKATHI.

[TomereHust st CaMOCTOSTENLHOM paboThl 00y4aromuxcsi. OcHaIeHue:
[Tepconanbubiec kKoMIbIOTEpHI ¢ TakeTrom MS Office, Beixomom B IHTEpHET U ¢ JOCTYIIOM B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIBHYIO CPEIly YHUBEPCHUTETA.

[TomernieHust 1715t XpaHEHHs ¥ TPOPHIAKTHIECKOTO 00CITy)KUBaHUSI Y4eOHOTO
obopynoBanusi. OcHamenue: Cremiaxu, cedbl Ui XpaHeHHUs y4eOHOro 000pyI0BaHUSI.
WHucTpyMeHTBI 17151 peMOHTa J1a00paTOpPHOTO 000pYI0BAHUS.

INPUJIOKEHHE 1



6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI PadoThI 00y4alIMXCH

CamocrosiTenbHast pabora oOydarolmuxcs MOApa3ieseTcss Ha ayAUTOPHYIO, KOTopas
MIPOMCXOJUT KaK BO BpeMs JIaDOpAaTOPHBIX 3aHATUH, TaK W HA IUIAHOBBIX KOHCYIbTAIMSX, U Ha
BHEAy/IUTOPHYIO, MPOUCXOMASAIIYI0 BO BpEeMs MOJATOTOBKM CTYACHTaMU OTYETOB IO JIaDOpaTOPHBIM
3aHSTHUSM U BBITIOJTHCHUS JOMAITHUX 3a/IaHUH.

AynutopHas —caMoCTOsTelbHass paboTa O0O0ydYaroIMXCs IMPEANoyiaraeT IMPOXO0XKIECHUE
TECTUPOBAHUS 10 KaXKJIOMY pa3eiy JUCHHUILTMHBL. TeCThl BKIIFOYAIOT TEOPETUICCKUE U IPAKTHUECKUE
3aJlaHusl, OTBETHl HAa KOTOpble TPeOYIOT TIyOOKOro INOHMMAaHHUs HW3YYEHHOIo MaTepuana. TecTswl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXKIOMY BOIIPOCY Mpeasaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJUH WM HECKOJBKO MpaBWIBHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISICTCS MyTEM
COIIOCTABJICHHUS MOJYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO 0AJLIOB B K101 TeMe Kypca — 10.

KoHTpoJibHbIe BOPOCHI IS 321U THI JIA00PAaTOPHBIX padboT
Tema «XuMuYecKkass TePMOAMHAMMU KA

DHepeemuKka XumuyecKux npoueccos

Mosxer nu mpolecc pacTBOPEHHs BEIIeCTBA B BOJAE CONPOBOXKIATBCA POCTOM
SHTAJIBIIUU CUCTEMBI?

Mosxert nu ycnoBue AH<0 xapakTepu3oBaTh pacTBOpPEHUE BelleCTBa B BOJE?

UTto Ha3bIBaeTCs TEIIOTOM (SHTAJIBIIMEH) paCTBOPEHUS BellecTBa?

UTto Ha3bIBaeTCH TEIUIOTOM (SHTAIBIIMCH) HEHTpaIU3aIun?

Uto Ha3bIBaeTCs TEIUIOTOM (PHTANIBIINEN) OCaXKIEHUS?

Kak n3mensiercs sHTanbIuUs B 9K30TEPMUUYECKUX peaKLUsX?

Kaxkoit 3HaK ©MeeT N3MEHEHHE SHTAIBIINU SHIOTEPMUYECKON peakun?

=

Nookrwd

Tema «XuMnueckass KHHETHKA»

Cropocmb xumuueckux peaxkyuil

UTto n3yyaeT XuMHU4ecKasi KHHeTHKa?

JlaiiTe onpeneneHne CKOpOCTH TOMOT€HHOW U IeTePOre€HHOM PEaKIU.

Ot kakux (paKkTOpOB 3aBUCUT CKOPOCTh XUMHUYECKON peakiuu?

JlaiiTe onpeneneHne 3aKoHa JAEMCTBUS Macce.

UTto Ha3BIBaIOT KOHCTAHTOM CKOpOCTU?

Ot xakux ¢pakTopoB 3aBUCUT KOHCTaHTa ckopocTtu? Chopmynupyiite npasuio Baut-I'odda.
Uro Ha3bIBalOT TeMIepaTypHbIM KodppunueHToM? Kakue oH MOXET UMETh 3HaYCHUS?
[Toyemy noBbIIEHUE TEMIIEPATYPHI YBETUUUBAET CKOPOCTh PEAKIINU?

ONoGa~WNE

Tema «PacTBOpBLDY

Ilpuzomoenenue pacmeopa conanoi KUciomol u yCmanoeieHue e2o mo4Hoi KOHyeHmpayuu

[lepeuncnure 0CHOBHBIE CITOCOOBI BHIPAYKEHUSI KOHIIEHTPAI[MH PACTBOPOB.

2. Kak paccunrtaTe MOJSPHYIO KOHLEHTPALMIO PACTBOPA, €CJIM M3BECTHA DKBUBAJIECHTHAS
KOHIIEHTpauus?

3. Kak paccuntaTh Maccy pacTBOpa, €CiIM M3BECTHAa MaccoBasl JOJs pPacTBOPEHHOIO
BEIIECTBA B PACTBOPE M MACCA BOJBIL.

4. UYro Takoe SKBUBAJICHT BelllecTBa?

Kak paccunrtars MOJISIpHYIO Maccy SKBUBaJIEHTa BellecTBa?

6. B kakux equHuIaX U3MEpSETCsl TUTP paCTBOPEHHOTO BEILIECTBA?
Inekmpoaumuueckas ouccoyuayus
1.  Kakwue BemiecTBa Ha3bIBAIOTCS SIEKTPOIUTAMU?

=

o
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NogakrowhE

ROoo~NoOR~WNE

NogakrowhE

10.

11.

12.

13.
14.
15.

0.

Uto Takoe 3IeKTpOoIUTHYECKas: JUCCOUaus?

qTO Ha3bIBAKOT CTCIICHBIO AU CCOLIUAIINN BHCKTpOHI/ITa?

Kakue 351eKTpoauThl OTHOCATCS K CHIIbHBIM?

B kakom ciyyae peakiiuy HOHHOTO 0OMEHa MPOTEKArT HeoOpaTuMo?
Kakue BemecTBa B HOHHBIX YPaBHEHHUSX 3aMMMCHIBAIOT B HOHHOM BUJIE?

Tuoponus conei
Urto Takoe ruApoian3 coyen?
Kakue conu noasepraroTcst ruaposnzy?
Kak onpenenuts cpeny pactBopa conu?
Yro Takoe cTeneHb ruapoinsa’?
Kak paccuntars KOHCTaHTY ruapoIn3a?
Kakue gakTopsl BIUSIOT HA CMEIIEHUE PABHOBECHS PEAKIIMH THJI-POJIN3a COIU?
[Ipu KaKkuX YCIOBUSAX MOXHO YCHJIUTH TUJIPOIU3 COTH?

Tema «/ucnepcHbIe CHCTEMbDY
Konnouonwvie pacmeoput
Kakue cucrembl Ha3bIBalOT AUCIIEPCHBIMU?
2.ITo xakuM MPUHIMITIAM MOKHO KJIacCH(DHUIIMPOBATH TUCTICPCHBIC CUCTEMBI?
UYTo sABIISIETCSI OCHOBHBIM ITPU3HAKOM KOJJIOMJIHOIO COCTOSIHUS BelecTBa?
KaxoBa npupoza noBepXHOCTHOM 3Heprun?
Kakumu cmiocob6aMu MOKHO MONTYYUTh JUCTIEPCHBIE CUCTEMBI?
OO0BbsicHUTE MEXaHU3M YCTOMYMBOCTH KOJIJIOMIHBIX CUCTEM.
B ueM cocTOUT CyIIHOCTH arperaTuBHOM yCTOMYUBOCTH?
UYem 00ycioBieHa ceUMEHTAIIMOHHAS YCTOMUNBOCTD?
Kaxkoit mpouecc Ha3bIBaeTCs Koaryisiuein?
HazoBute criocoObI Koarymsiuu 30JIeH.

Tema «OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE npoueccobn

OKucaumensvHo-60ccmanogumenbHle peaKyuu
Kakue peakiiuy Ha3bIBalOT OKUCIUTENBHO-BOCCTAHOBUTEILHBIMU?
UYrto Ha3BIBAIOT OKUCIIEHUEM U BOCCTAHOBJICHUEM?
UYTo Ha3bIBAIOT OKUCIUTENEM U BOCCTAHOBUTENIEM ?
Ha3zoBwute BemecTBa, M3BECTHBIE KaK CHIIbHBIE OKUCITHTEIH.
Ha3zoBure BemecTBa, M3BECTHBIE KaK CUIIbHBIE BOCCTAHOBUTEIIH.
UTo Ha3BIBAIOT OKUCICHHOM (POPMOI U BOCCTaBICHHOM (pOopMOii BemecTBa?
B kakux cinydasx BeliecTBa MPOSBISIOT TOJNBKO OKUCHHTENbHYIO (yHKuuto? I[IpuBenute
MIPUMEPHI.
B kakux ciydasx BemiecTBa MpOSBISIOT TOJIBKO BOCCTaHOBHUTENbHYIO (QyHKuuio? I[IpuBenute
MIPUMEPHI.
B kakux cimyyasx BeleCTBa MPOSBISIOT OKHCIUTENBbHYIO M BOCCTAHOBUTEIBHYIO (YHKITUHU?
[IpuBenuTe MpUMEpBI.
SIBrsieTcst M BEILECTBO, OTJAIOIIEe CBOM €-, B HEKOTOPOH peakIUu OKHUCIUTENIEeM WM
BoccraHoBHTEeNeM?  OKHCISeTCs OHO WM  BOCCTaHABIMBACTCA?  YBEIMUMBACTCS — WIIA
YMEHBIIIAETCS €r0 CTEeTeHb OKUCICHUs?
SIBisieTcsl M BEIIECTBO, TNPUHHUMAIONIEE €-, B HEKOTOPOH pEeaKkIuH OKHUCIUTEIeM WIIH
BoccraHoBUTeneM?  OKHCIsieTcs OHO WJIM BOCCTaHaBIMBaeTcs?  YBEIMUYUBAeTCAd WU
YMEHBIIAETCS €TO CTETIeHb OKUCIICHHS?
VYKaxuTe CTeNeHb OKUCIEHUS aTOMOB B CJEIYIOIIMX BELIECTBAX: XJIOpUA Oapusi, HoJ, XJIOpHas
KHCJIOTa, TUAaHU-HOH, THIPOKCH MarHUs, TEJUTypOBasi KUCIIOTA.
Uro Takoe OKUCINTENbHO-BOCCTAHOBUTENIbHBIA OTEHIIMAN?
Kakwne peakiinu OTHOCSATCS K PEaKIHSIM AUCITPONOPIIHOHUPOBAHUS?
Kakue peakiinu OTHOCATCS K BHYTPUMOJIEKYJISIPHOMY OKUCIIEHHUIO - BOCCTAHOBIICHUIO?



16.
17.

Kaxkune peakiny OTHOCATCS K MEKMOJIEKYJIIPHOMY OKHCJIEHHIO - BOCCTAHOBJICHUIO?
UYto Takoe MEKTPOABIIKYILAs CUJIa OKUCIUTEIbHO-BOCCTAHOBUTEILHON peaKuu?

Tema «3.11eKTp0nguqec1me CHCTEMBID»

Inexkmpoxumuueckue npoyeccol
DNEKTPOXUMHUECKHUE CUCTEMBI.

Krnaccudukanus 31eKTpOXUMHUIECKUX MTPOLIECCOB.
lManpBanmdeckwmii anemeHT Jdanusis — Skoou.
DNEeKTPOABUKYIIAsl CUjla TalbBaHMYECKOIO JIEMEHTA.
N3mepenue 37eKTpOaHBIX TOTSHIIMAIOB.

Psan ctanmapTHBIX 3JEKTPOAHBIX MOTEHIMATIOB. CBOIICTBA METANIOB B COOTBETCTBUU C HX
MIOJIOKEHUEM B PSTy HAMPSXKEHUM.

VYpaBnenue HepHucra.

DNEKTPOJIN3 PAcIIaBOB U paCTBOPOB.

Karoanble 1 aHOAHbBIE TPOIIECCHI.

10. O6benuneHHbId 3akoH @apases. Boixos no Toky.

ocourwnE

© N

Kopposua memannos

1.Yto Takoe xoppo3us?

2.Kakwue BUIBI KOPPO3UHU BaM W3BECTHBI?

3. DneKTpoXuMuieckass Koppo3us. AHOJHOE OKHCICHME MeTajula M KaTOJHOE BOCCTAHOBJICHHE
OKHCIIUTEJISL.

4.Tlepeuncaute cocoObl 3alUTHl METAIJIOB OT KOPPO3HH.

5.1louemy BO3poOCiIa CKOPOCTh BbIIEIEHUS BOJOPOia IPU JOOABICHUH COIU?

6. CpaBHUTE pe3y/bTaThl ONBITOB 10 KOPPO3UHU IPU KOHTAKTE JKeJle3a U IIMHKA, U JKeJle3a U MeJTHOU
IIPOBOJIOKH B JTUCTHIIMPOBAHHOW M «MOpPCKOW» Boze. I'ie mpouecc nporekaer ObicTpee U yem
BbI 3TO 00BsICHUTE?

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

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

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

Tecr Ne 1

ITpu paccMOTpEHUU XUMHUECKON PeaklUu cucmema O3HaYaer:
a) MCXOJHbIE pEeareHThbl
0) NIPOAYKTHl XMMUYECKOH peakiuu
B) PpEaKUMOHHBIN COCY]l
I) HCXOJAHbIE PEareHThl U MPOAYKTHl pEaKIIuU
[TepBsiii 3aK0H (TIEpBOE HAYaI0) TEPMOJIMHAMUKHA MAaTEMaTHUECKU 3allMChIBAETCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
06) K=R/Njx r) AU= Q-W
B sk30Tepmuueckoil peakiuu:
a) SHTAJIBNUS PEaKMOHHON cucTeMbl noBbImaercs (AH > 0)
0) TertoBoit A3 ekt peakiun orpunareneH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHON crucTeMbl ymMeHblnaercs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOIN CHCTEMBbI MOBBIIIAETCS
CrangapTtHbie TeroBbie 3)PeKThl MPUHITO 0003HAYATH:!

a) AUct B) Q 1013°"



6) AHozgg F) AHct
5. Kaxkue u3 npuBeIeHHBIX PEAKIUM SBISAIOTCS SHAOTEPMUUECKUMU?

a) 1/2 N+ 3/2 H,=NHj3 AH = — 46 KJ]x/Moib
0) H,+4/2 0,=H,0, AH = -242 K]]»x/Mob
B) /2 N2+ 1/2 0,=NO , AH = 90 K]I>x/Monb

r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>/moib

6. Kakas w3 HanmMCaHHBIX HIDKE PEaKIMid OTBEYAET TEIUIOTe oOpa3oBaHus OKcuua azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N+ 0O0=NO B) I/2 N2+ 1/20, =NO
6) N+1/20,=NO r) NHz3+5/20;, =2NO+3H;0
7. Tlpu BoccranoBienuu 16r okcuga menu( || ) mo peakuuu :
CuO () + C (rpagur) = CU (¢ + CO (1), morsormsock 22 /I TEmIoThI.
DHTanbnus 00pa3oBaHus OKCUAa Meu ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
8. Husa peakum  NiO ) + C (pagum = Ni o + CO (. Onpeznenure BO3MOXKHOE HAIpPaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHHS PEAaKLIUK IPU CTAaHAAPTHBIX YCIOBUAX U NpU Temiieparype 627°C.

BemectBo AH9s (K]Ix/Momb) S°9s  (Ix/mMonb*K)
NiO (o —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 Temmeparypy Hayaia peakiuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak uzMmeHsieTcs SHTPONHUS IPU Pa3NIoKEHUU KapOoHaTa Kalblus?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HaI0
10. {anHas peaxmus:
2KCIOs3 18y —2KClI (18)+30; () AH<O moeT caMonpou3BOIBEHO MPOTEKATh
a) B MPSIMOM HaIpaBJIeHUN B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIpaBlIEHUH T') HE 3HaI0

XuMuueckass KHHETHKA

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

Tecr Ne 1

1. Pazpen xumuu, U3y4arouIuil CKOPOCTH U MEXaHU3MbBI XUMUYECKUX PEaKIUi, Ha3bIBACTCS
a) XUMHUYecKasi TePMOTMHAMHUKA
0) TEpPMOXUMHUS
B) XMMHYECKass KHHETHKA
2. CKOpOCTh XUMHUYECKOU PEAKITUU — ITO ...
a) BpeMs, 32 KOTOPOE MOJTHOCTHIO PACXOIyeTCs OJTHO M3 HCXOJIHBIX BEIIECTB
0) M3MEHEHHE KOJIMYECTBA BEIIECTBA PEareHTOB (MJIU MPOYKTOB) PEAKIIUH B SIUHUILY
BpEMEHH B eIMHHUIIE OOBeMa
B) KOJIMYECTBO BEIIECTBA MPOIYKTOB PEAKIIUU K MOMEHTY OKOHYAHHSI pEaKIun
3. B kakux eJMHHIAX BBIPAKACTCS CKOPOCTh XUMUIECKON pPEeaKIIiu?



1. -1

a) MO 1 C
0) 6e3pa3mepHasi BeTMYMHA
B) MOJIB C
4. Or xakux (pakToOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT MPUPOJIbI PEAruPyIOLIUX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEaKIIMOHHOTO COCya
5. CocTosiHue XMMHYECKOTO paBHOBECHSI OOPATHMBIX IMPOLIECCOB KOJUYECTBEHHO XapaKTEPU3yeTcs ...
a) paBHOBECHBIMU KOHIICHTPAIUSIMH IPOIYKTOB peaKuu
0) SHEpruei aKTMBHU3aAIUU
B) KOHCTAaHTOI paBHOBECHS
6. Kak 3anuceIBaeTcs BbIpaskeHUE JJIsl CKOPOCTH peakluu
4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)
a) V = K[NO]*[H.0] 6) V = k[NH3][O>] 8) V = k[NOJ*[H,0]°
7. Kak 3anumiercs: BeIpakeHHE Uil KOHCTAHTHI paBHOBecHs peakiuu A +2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D]/ [A][B]
») Kp = [A][B] 7/ [C][D]
8. Kakoii oTpe3ok Ha quarpaMme MOKa3bIBaeT 3HaYCHUE TEIJIOBOT0 A (dexra peakuu?
ayl E _%

[

6) 2 2
A

y 3
—y A

XOJ1 pEaKIu

B) 3

v

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

PactBopbI
B Tectax mo Teme «PacTBOphI»: mepBoe 3ajaHuE OIleHHWBaeTcss B 1 Oamr, BTOpoe, TpeThbe,
4eTBEepTOE, MATOE U IIeCTOE 3aaHud - B 1,5 Oanna; ceapmMoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 Gama.

Tect Nel

1. {ns ypaBuenus peaxiun Cu SO4 + KOH —... cokpaliieHHOE MHOHHOE YpaBHEHHE 3alUIIEeTCs B BUJIE



1) 2K+ S0, = K,S0,
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO, + 20H™ = Cu(OH)xl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B 1) xnopuaa Hatpus B 300 mur 0,2 M pacTBopa paBHa

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

4. JIns momasiienust ruapousa xiopuaa xpoma (I11I) cnenyer
1) 106aBUTH CONAHYIO KHCIOTY
2) 100aBUTH IIEI0Yb
3) pa3baBUTH PacTBOP BOJIOU
4) TOBBICHTH TEMIIEPATYPY
5. B pas3baBieHHOM pacTBOpe, MPUTOTOBJICHHBIM U3 TUAPOCYiIbdaTa KajlblUs U BOJIBI, CyMMa
KO3 GHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JUCCOLMAIIH PACTBOPEHHOT'O BEIIECTBA — 3TO
13 2)4 3)5 4) 6
6. PactBopuMocTh OKcanata cepebpa pasma 3,27-107° r/ 100r H,O. Omnpexenute mpoM3BEICHHE
pactBopumoct AgyC,04
1) 5-107" 2)1,16:10°  3)10,7.10° 4)2,31.10°°
7. MaccoBast 107151 paCTBOPEHHOT'0 BEILIECTBA — 3TO OTHOILLICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJIMYECTBA BEIECTBA K 00bEMY BOJIBI
3) Macchl BEIIeCTBa K Macce pacTBopa
4) KOJMYECTBa BEIIECTBA K 00bEMy pacTBopa
8. K cialGpIM 371eKTpoIuTaM OTHOCHUTCS ...
1) ruaApoOKCH aMMOHHMS
2) THIPOKCH] KaJIHsl
3)  XJ0pHI Kalblus
4) MaprasioBas KUCJIOTa
9. M3BecTHO, YTO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh INEIOYHYIO I KUCIYIO CpENy.
IIpuynHOi 5TOTO ABIAETCA ...
1) osnexTponu3 coneit
2) JAUCTIPOIOPIMOHUPOBAHHE COJICH
3) ruapaTHpOBaHHUE CONIEH
4) ruaponu3s conei
10.3nayenne PH uncroit Bojst ipu 25°C cocraBisieT

N1 2) 7 3)0 4) 10
JAucnepcHbie CHCTEMBI

B Tecrax mo Teme «JlucmepcHble CHCTEMBI»: MEPBOE, BTOPOE, TPEThE M YETBEPTOE 3aJlaHUs
olLleHHUBArOTCA B 1 Oaiut; IISITOE U 1IECTOE 3a0aHusl - B 3 Oasa.

Tect Nel

1. VYkaxwure pazMepbl YaCTHIl KOJJIOUIHBIX CHCTEM
1) menbiie 1 HM
2) 60sbie 100 HM
3)ot 1 HM 10 100 HM
2. Kakue WOHBI CIMOCOOHBI BBI3BATh KOATYISAIUIO KOJUIOMIA, YaCTHIBI KOTOPOTO HMEHOT
MOJIOYKUTEIBHBIN 3apsis?
1) KaTHOHBI
2) aHHOHBI
3) moJIIpHBIC MOJIEKYIT



3. Jlns Kakoro 5SJeKTpPOJUTa IMOPOr KOAaryysiuu KOJUIOMZA C MOJIOXKHUTEIbHO 3apsKeHHON
YacTHUIIeH JOKEH ObITh HAMMEHBIINM?
1) x;mopu 1 Kajust
2) cynbdaT Kamus
3) oprodocdar kamus
4. Muuema 3o umeer crpoerne:  {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”
KaKOM 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTaduiu3aTopa?
1) xnmopwu xesesa (111)
2)Bosia
3) ruAPOKCH]T KaJHs
5. Ipu B3aumonericteuu 20 mu 0,001H mutpara ceunma () ¢ 10 i 0,02H cynsdara xanus
obpasyetrcs 30ib cyibdara cBuHma (l). K kakoMmy 3aeKTpoiy MOMKHBI TEepeMEIIaThCs
YaCTHUIIBl IUCTIEPCHON (ha3bl IPHU AIIEKTposn3e?
1) HaxXOAATCS B COCTOSHUU TUHAMHUYECKOTO PAaBHOBECHS
2) K KaTomy
3) k anoxy
6. B nBe konOel Hamuro mo 50 mur 3078 TUApOKcHIA jkenesa. s Toro 4ToOBI BHI3BATH
KOaryJisIuio 30715 moTpedoBanock 1006aBuTh: B epByro — 5,3 mit 1H pactBopa xinopuaa kanus;
B apyrywo — 18,7 mun 0,001H pactBopa ¢docdara Harpus. Beraucnaure mopor Koaryisuuu
KaXKJIOTO 3JIEKTPOJIHTA.

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

4eTBEPTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 6amia; mectoe — B 1 6ayt; ceapmMoe U BOCbMOE — B 2
Oasa, a feBsitoe — B 2,5 OailIoB.

Tecr Ne 1
1. OxucauTens — 3T0 aTOM, MOJIEKYJIA UIIM MOH, KOTOPBIH ...
1) YBEJIMUYUBAET CBOIO CTENIEHb OKUCIIEHUS
2) IIPUHUMAET IEKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI
2. IIpouiecc BOCCTaHOBJIEHHSI UMEET MECTO B CIIy4ae, KOTA ...
1) HENTpaJbHbIE ATOMBI PEBPAILAIOTCA B MOJIOKUTEIbHO-3apsyKEHHbIE HOHBI
2) IOJIOKUTEIIBHBIN 3apsii HOHA YMEHBIIIAETCS
3) OTpHULATENbHBIN 3aps/] MOHA YBETUUYHUBAETCS
3. I3 npencraBineHHbIX HUXKE peakunii kK OBP nucnponopunoHpoBaHus NPUHALJIEKHUT ...
1) S + 2HNO;3; = H,SO,4 + 2NO
2) 2H>0, = 2H,0 + O,
3) Mg + S = MgS
4. K BOCCTaHOBUTENSAM OTHOCSTCS ...
1) METaJITBI, BOJOPOJI, YTIEPO.T
2) AKTUBHBIE HEMETAJLJIBI
3) 3JIEMEHTBI, HaXOAIINAECS B CPEHEN YACTH ITEPUOANYECKON CUCTEMBI
5. CreneHn OKUCIIEHUS KUCIIOPO/ia @) B BOJIE U 0) B EPOKCHJIE BOJOPO/Ia COOTBETCTBEHHO PABHHI . . .
1) a)—2;0)—2
2) a)—2;0)+2
3) a)—2;6)—-1
6. Ilepmanranar kanus B OBP, nporekaroniux B KUCION Cpefie, BOCCTAaHABIUBACTCA 10 ...
1) Kkatrona Mn?*
2) MaHraHaT-noHa MnO4°
3) okcuaa mapranna (II) MnO

7. B peakuuu, nporekatomieir mo cxeme Cr,Ss3 + KNO; =2 KyCrO4 + KySO4 + NO okucienuto



MTOABEPTAIOTCS CIICIYIONINE AIEMEHTHI ...

1) a30T U cepa
2) cepa v XpoM
3) XPOM H a30T
8. Cymma k03(ppHUIIMEHTOB B peakluu, MPUBEIeHHON B Borpoce Ne 7 paBHa ...
1) 26 2)18 3) 35
2)
9. CymMma ko3 dunmenron B peakin KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3)35

3J1€KTPOXI/IMI/I‘1€CKI/I€ CHUCTEMBbI

B Ttecrax mo Tteme «DIIEKTPOXUMHUYECKUE CHUCTEMBI»: IEPBOE, BTOPOEC U IMATOE 3aJaHUA
OIICHUBAIOTCS B 1 0ajur; TpeThe M YeTBepTOE 3a1anus— B 1,5 Gania; mectoe u ceapMoe — B 2 Oaa.

Tect Nel
1. DnexTpoaHBIN TOTEHIIMAN ONPEAETSIOT 110 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kaneiipona
3) Bonpumana
4) Appennyca
2. Paccunmraiite DJIC ranpBanndeckoro sinemeHta MQ|MQgSO,||CuSO,Cu npu cranmapTHBIX
YCIIOBUSAX
1) -2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakwue nmpoaykThl 00pa3yroTcsi Ha KaToJIe IPH AJIEKTPOJIM3E pacTBOpa HUTpara cepedpa?
1) BOJOPO/T
2) cepedpo
3) a30THAas KUCIIOTa
4) KHCJIOPOJI
4. VYkaxute cyMMy KO3 GHUIIMEHTOB B YpaBHCHHUHU dJIEKTpOIn3a pactBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas w3 mpuUBENEHHBIX  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIUHA  MPOTEKaeT
CaMOITPOU3BOJILHO B MPSMOM HAITPaBJICHUN?
1). FeSO4 + Cu —...
2) CuSO4 + Fe —...
3) CuSO4 +Na —...

4) HCI+ Cu —...
6. Bpruuciure Maccy IMHKA, TOJYYEHHOTO TPU IJIEKTpoiH3e cyibdaTa IUHKA, KOTOPBIHA
npoBoauiv B TeueHue 20 cex mpu cuie Toka 1A

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

3) 0,013
4) 6,7-1072

7. TlpuBemuTe CXeMbl OHIIEKTPOAHBIX IMPOIECCOB U MOJEKYISIPHOE YpaBHEHHE peakIuH,
MPOTEKAIOIIEH TPU DICKTPOXMMHUYECKONH KOPPO3WH raibBaHomapbl Zn|Mg B CEpHOKHCIION
cpene. B orBete ykaxkure cymmy K03 pULIHEHTOB B MOJIEKYIISIPHOM ypaBHEHHUU.

1) 6

2) 5



3) 4
4) 8

BHeaynutopHasi camocTosiTesbHasi paboTa 0OydYaroNIMXCsl OCYIIECTBIISICTCS B BUJC M3YYCHHUS
JHUTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3/ielly ¢ MpOopabOTKON Marepuana; opOpMICHUS OTYETOB IO
nabopaTOpHBIM paboTaM U BBITIOJTHEHUS JIOMAITHUX 3aaHUH.

BapuaHThl TeMaTHYeCKUX JOMANIHUX 32aHUH IJISI BHEAYIMTOPHOI CaMOCTOSITEIbHOM PadoThI
CTYJAEHTOB 110 TeMaM
JlomamrHee 3aganme Ne 1
1o TeMe «XHMHYeCKasi TEePMOAUHAMHUKA»

B momamiHeM 3a1aHuu M0 TeMe «XHUMHUYECKass TEPMOJAMHAMKKA»: IepBast 3a7ada OILIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6aya; Tpeths — B 1 Oa.

3agayga Nel

Ja peakunn CHy oy + COy2 () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIPaBIICHHUE
CaMOITPOU3BOJILHOTO TCUCHUS PEAKIIUU NIPHU CTAaHIAPTHBIX YCIOBHUSAX M pu  Temmepatype T = 927 OC,
eclii TerI0Boi 3((eKT peakuuu a0 3aJaHHOW TeMIIepaTypbl HE U3MEHUTCA. Y KOKUTE: a) BbIACTSAETCS
WIM TIOTJIONIACTCS JHEPIrHs B XOJ€ peakuuu; O0) NMPUYMHY HANJICHHOTO WM3MCHCHHS DHTPOIIHH.
Paccuuraiite TemnepaTypy Hadasia peaxkium.

3ajgaga Ne2

Beruncnure tennosoit 3 dext peakuun: CaCy ) + 2 HoO() = Ca(OH); () + CoH; (1), moIb3ysCh
CTaH/IAPTHBIMU TEIIOTAMU O0pa30BaHUs pearnpyrommx BemecTB. CKOIbKO TEIIOTHI BBIACIUTCS WA
MOTJIOTUTCS TIpH oOpa3oBanuu 2,24 1 CoH,?

3ajgaga Ne3

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

a) Hp o T Y05 ™= H,O (™) AH =-241,9 x]Ix;

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

Jlomainee 3aganue No 2
o TeMe «XMMH4YeCKasi KHHEeTUKA»

B ngomamnem 3amaHuu mo teme «XHUMHYECKas KMHETHKay: MepBas 3ajada oleHuBaeTcs B 1,5
Oanna; Bropas — B 0,5 Gasuia; TpeThs, YeTBepTas U nsaTas — B 1 Ga.

3ajgaua Nel

Peakuus mporekaer no ypasHenuto: O; ) +2 CO ) = 2 CO; () HauvanpHble KOHLIEHTpanuu
pearupytomux BemecTB paBHbl: [Oz] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoiabko pa3 u3MEHUTCS
CKOPOCTh MpsAMOHN peakuuu, korzna npopearupyeT 30% CO? Bo cKOIbKO pa3 M3MEHSATCS CKOPOCTU
MIPUMOI U 00paTHOM peakiuu, eciu YBEJIUUUTh JaBlIeHUE B CCTEME B JBa paza?

3amaga Ne2

IIpu temmneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYIAET B peakiuio 3a 20MUH.
Paccuuraiite BpeMs, pu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIIUT B PEAKIUIO IIPU TEMIIEPATYPE
200 °C, ecin TemmepaTypHblii KOO(Q(UIMEHT CKOPOCTH peakiuy paBeH 2. Bo CKoIbKO pas H3MEHHTCs
IIPU 3TOM CKOPOCTb PEAKIIUU?

3amaya Ne3
HaiinuTe HavaibHBIE KOHIIEHTPAIIUK UCXOIHBIX BEIIECTB U KOHCTAHTY PABHOBECHS PEAKIINH:

Fe (7 + H2O ) = FeO () + Hy (1), €cniu paBHOBECHBIE KOHIIEHTPALUU PEArUPYIOIIUX BELIECTB PABHBL:
[H20]=0,3momb/11, [Hz] = 0,4 Momn/m1.
3amaua Ned



Jia peakumonnou cucremel: CO ) + HyO ) = CO2 (y + Hj (7 HayvanbHbIE KOHIIEHTPAaLUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTe KOHIICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3agayga NeS5

Bripazute yepe3 KOHIEHTPALIMU PEareHTOB KOHCTAHThI PABHOBECHS CIEAYIOIINUX PEAKIUM:

Ng(r) +3 Hg(r) =2 NH3(F), AH = -92,2 KI[)K;
COQ(F) +C (= 2 CO(F), AH =+160,5 x/Ix;
CO(F) + Hzo(r) = C02 ) + Hz(r), AH = -41,1 KI[)K

YKaxuTe HanpaBJICHUE CMEIICHUS XUMHUYECKOTO PABHOBECHS ATUX PEAKIUI: a) MPU MOHWKEHUN
TeMIIepaTyphbl, €CIIM JaBJIEHWE IOCTOSHHO; O) MpH IIOBBIIICHUH JaBJICHHs, €CIU TeMmIeparypa
IIOCTOSIHHA.

Jlomamnee 3aganue Ne 3
no teme «PacTtBopbn»

B nomamnem 3amanuum mo Tteme «PacTBOphD»: TMepBasi, BTOpas, TPETbsl W MsATasl 3a7adu
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3amaya Nel

B xakom o0beme BojibI ciieayeT pactBopuTh 135r SnCly mist monydenus 3M pactBopa xjopuaa
osioBa (I1) ¢ mmotHocThIO P = 1,405 T/MNA?

Paccuunraiite: a) MaccoBylO J0JIF0 BEHIECTBA B pacTBope; O0) MOJISPHYIO KOHIIEHTPAIUIO
SKBHUBAJICHTA; B) MOJISUIBHOCTbD; T) THUTP; /1) MOJIBHYIO JIOJIIO BEIIECTBA B PacTBOPE.

3amaua Ne2

3aKOHYUTE MOJEKYJIspHblE U HANHUIIUTE COKpAIICHHbIE HWOHHBIE YpaBHEHMsI peakuui
B3aMMOJICHCTBUS CIICAYIONINX BEIIECTB:

HBr + NaOH —

AgNO; + HpS —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,;SO,—

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe 110 JIBa MOJICKYJISIPHBIX YPABHCHHS PEAKIIU K CIICTYIOIIUM HOHHBIM:

Ba’* + CrO;s — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H' — Zn*" +H,S

3amaua Ne4
Boruncnute pH 0,05M pactBopa cepHON KUCTOTHI.

3amaua Ne5

Kakue u3 ciemyromux cosneit moasepratorcs ruaponnsy: NapSiOs. Cu(NOgs),. KBr? CocraBbTe
HMOHHBIE U MOJIEKYJSPHBIE YPaBHEHHUS THUIPOJIM3a COOTBETCTBYMOMmUX coneill. Kakoe 3nauenue pH (<
WIH> 7) UIMEIOT PacTBOPHI ITUX COJIEH?

3amaya Ne6

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

Jlomamnee 3aganue No 4
10 TEME «OKI/ICJIl/lTeJIbHO-BOCCTaHOBI/ITeJIbHI)Ie npoueccm»

B nomantaem 3amanuu mo TeMe «OKHCIUTEIIbHO-BOCCTAHOBUTEIILHBIC ITPOIIECChI»: TIepBast 3a1a9a
onieHuBaercs B 1,5 6amna; Bropas — B 2,5 6anna; TpeThs — B 1 Oa.



3amaya Nel
[Tonbepure kKOd(pPUIMEHTHI B ypPaBHEHHUSIX OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHi.

VKaxuTe TN KaXKJI0M PEaKIuu.

PaccunrtaiiTe 3JEKTPOJABIIKYIIYIO CHJIY W ONPEACIUTE HAMPaBICHHE CaMOIPOU3BOJILHOTO
MPOTEKAHUS  TEPBOM  pEaKIuu TpPU  CTAHAAPTHBIX  YCJIOBUSAX,  HCIONB3ysd  3HAYCHUS
OKHCIIUTEIHHO-BOCCTAHOBHUTENBHBIX IIOTEHI[HAIOB:

H] + HsPO, — J, + H3PO; + H,O

HNO, — HNO; + NO + H,0

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

NH;ReO, +H, — Re + NH; + H,0O

KBrO —- 0O, + KBr

3agayga Ne2

CocTaBbTe YpaBHCHHS OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

KMnO; + NaNO, + H,O0—

NaCrO, + H,O, + NaOH —

Bi(OH)3 + Na)S,0g+ NaOH —

Bi.O; + C —

Mg + HNOs (pa5) —

3amaya Ne3

Hanbl nBe okuciutenbHo-BocctaHoBuTebHbIe mapbl: KNO,;, KNOjz; u Pb(NOgs);, PbO..
[Tonp3ysick TaOMUIECH CTAaHIAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX ITOTCHIIMAIIOB, COCTAaBbTE
ypaBHEHHE BO3MOXHOM peakumu B ykazanHoi cpene (HNOs3). Paccuumraiite 3HaueHme
AJIEKTPOBIIKYIIECH CHIIBI PEAKIUH.

Jlomamnee 3aganue Ne 5
10 TeMe «DJIeKTPOXUMUYECKHE CHCTEMbI»

B momarrnem 3amaHuu 1o TeMe «JIEKTPOXUMUYCCKUE CHCTEMBDy: IepBasi 3a/1avya OICHUBACTCS B
1 Gamn; BTOpas — B 1,5 6anna; TpeThs — B 2,5 6amna.

3amayga Nel
CocTaBbTe JJIEKTPOHHO-MOHHBIC YpPAaBHEHHUS OJEKTPOJHBIX TMPOIECCOB W  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOpa3yrmolleld peakiuu, NpoTeKaromiel mpu paboTe TalbBaHUYECKOTO JJIEMEHTa
Co/Co(NOs3); // AI(NO3)s/Al. Paccuuraiite DJIC (E) raqpBaHHUECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIOBUSIX.

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

3amaga No2

[IpuBenuTe CXE€MBI DJIEKTPOJHBIX TPOIIECCOB UM  MOJIEKYJISIPHBIE YpaBHEHHUS PEaKIUi,
MPOTEKAIOIINX TPH JJIEKTPOXUMHUYECKO# Koppo3uu rajgpBanonapbl Co/Ni: a) B kucioit cpeze; 6) Bo
BJIQYKHOM BO3/yXe€.

Omnpenenute yObUTb Macchl aHOJA MPU KOPPO3UHM B KHCIOW cpene 3a 20 MHH, €CIM CKOPOCTh
kopposuu coctasmwia 0,01 /4.

3amaya Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHHS OJIIEKTPOJHBIX IPOIECCOB (aHOA HWHEPTHBIN) H
MOJIEKYJIIPHOE YPABHEHHUE PEaKIUU, IPOUCXOIAIIEH TP SJIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOqy,

Breruncnure (akTHdecKkoe KOJWYECTBO MeETaula, TOJYYEHHOTO Ha KaToJe TPU JJICKTPOJIU3E
Co(NO3)2, ecitu 2JIEKTpOIIH3 TPOBOAMIM B TeueHuH 1 4. Bbixoja MeTasuia o Toky coctaBui 85%.

VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBITICHHUS BBIX0/Ia METaJIJIa TT0 CPABHEHUIO C PACUECTHBIM.
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KoHTpoJsbHbIE BONIPOCHI 110 TEMaM
KouTpoJibHbIe BOIPOCHI 10 TeMe «XMMH4YeCKas TePMOANHAMHKA)

OCHOBBI XMMUYECKOH TEPMOAMHAMUKY: TIOHSATHE CHCTEMbI, BHJIbI CUCTEM.
TepMmonnHaMuyeckue mapaMeTpbl U (PyHKIIUUA COCTOSTHUSI CUCTEMBI.

Buytpennss sneprus. Pabora. TertoTa.

[lepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJI).

DOHTaNBNM KaK QYHKIUS COCTOSHHS CUCTEMbI. DHTANbBIINS 00pa30BaHMs BEIIECTBA.
TennoBoi 3¢ dhekT XumMudeckoi peakuun. OakTophl, BIUSAIONIME HA TEIIOBOK 3P heKT
XUMHUYECKOHN peakInu.

Tepmoxumus. 3akoH I'ecca.

CnenctBusd u3 3akoHa 'ecca.

OHTponus Kak (QyHKIHS COCTOSIHUS CUCTEMBI.

BTopoii 3ak0H TepMOJIUHAMUKH.

Tperunii 3aKOH TEPMOJINHAMHUKHU.

Oueprus [ m60ca.

Hanpasiienue caMoInpon3BOJIbHOTO MPOTEKAHUSI XUMUYECKUX PEAKIIHIA.

KOHTpOJIbeIe BOITIPOCHI IO TEME «XHMHYeCKass KHHETHKA»

Xumunyeckas KuHeTHKa. CKOpOCTh XMMHUYECKOM peakuu U METO/Ibl €€ PEryJINPOBaHMUSL.
BnusiHue KOHIEHTpalMu Ha CKOPOCTh XUMHUECKOW peakIUM (3aKOH JeHCTBYIOIIUX
Mmacc).

Bnusinue Temneparypsl Ha CKOpOCTh XUMHUYeckor peakuuu. [Ipasuno Bant — 'odda.
Teopust akTUBHBIX CTOJIKHOBEHMI AppeHunyca.

OHeprus akTUBAaLMU. Y paBHEHUE AppeHuyca.

Teopus nepexoqHOro KoMIUIeKca. DHEpreTuyeckas AuarpaMma.

Kpusas MakcBenna — bonpiimana. DHepreTuueckuii 6apbep.

Karaimrnueckue cucTeMsl.

BnusiHue katanusatopa Ha CKOPOCTb XUMUYECKOM pEaKIUH.

['oMOreHHBIN 1 reTepOreHHbIN KaTalnus3.

KonebarenbHble peakuuu.

Xumunyeckoe paBHoBecue. OOpaTuMble U HEOOPATUMBbIE pEaKLUU.

KoHcTaHTa XMMHUYECKOTO PABHOBECHS.

Cwmenienne xumuueckoro paHoBecus. [Tpunuun Jle-Illarense.

BnusiHue KOHIEHTpaly, JaBIEHNs U TEMIIEPATYPHI.

@da30BbIE PABHOBECHS.

da30BbIE AMATPAMMBI J1JIs1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KonTtpouabsnbie Bonpocsl o Teme «PacTBopsn»

Ilonsatue pactBopa. PactBopumocTs BemecTsa. PacTBopuMocTs rasa.

PactBopbl. CriocoOb! BeIpaXkeHUS KOHIIEHTPAIMK pacTBOPOB (MaccoBast 10151, MOJISIpHAS
KOHLIEHTpALUsl, MOJISIPHAs KOHLEHTPALKs SKBUBAJIEHTA, MOJIbHAS OIS, TUTP).
KomnurarusHsele cBolicTBa pacTBOPOB. M ieanbHbIN pacTBOp.

3akonsl  Paymsa: | (tomomerpmueckmii) wu |l (90ymmockomuueckuii  H
KPUOCKOTIMYECKHUI).

Ocmoc. Ocmotnyeckoe naBieHue. Cxema ocCMOMETpa.

KucimoTHO-0CHOBHBIE B3aUMOJIEHCTBHS BEIIECTB.

Honnast Teopus KMCIOT U OcHOBaHUN AppeHuyca. OCHOBHBIE MOHATHS U MOJIOKEHUS
Teopuu AppeHnyca.

Jucconumanus KUCIIOT, OCHOBAaHUM U COJIEH C TOUKH 3pEHUsI HOHHOM Teopun AppeHuyca
(mpumepsr).

Crenenp auccounanuu. CuibHbIE U clabble AIEKTPOIHUTHI.



16. Jucconmarust cinabpix 35eKTponToB. KoHCTaHTa quccoruanuim.

17. 3akoH pazbasienus OcTBanbaa.

18. Peakiiuu norHOr0 0OMeHa MeXy JEKTPOIUTaMH (Ha IPUMEPE peakIuii 00pa3oBaHMs
c11aboro IEKTPOIUTA, OCAKA U Ta3a).

19. [IpousBeneHne pacTBOPUMOCTH.

20. HNonHoe npousseneHue BoAbl. BOTOPOIHBIN U THAPOKCUIIBHBIN IIOKA3aTEH.

21. I'maponus coneit. Tunsl ruponnsa cosen.

22. KonnuecTBeHHbIE XapaKTEpUCTUKU MPOLIecca THAPOIIHN3A.

23. @DaxTOopHl, BIUSIIOUINE HA TPOLIECC TUAPOIH3A.

KOHTpOJILHLIe BOIIPOCHI IO TEME «I[ncnepcnme CHUCTEMbID»

I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.
HucnepcHocts. Knaccudukanum 1ucnepeHbIX CUCTEM.
Komnounansie pactBopsl. JInodpumisHbie 1 110()OOHBIE KOJUTOUIBIL.
CriocoOsl MmoTydeHus: KOJUIOUIHBIX PACTBOPOB.

CrpoeHune KOJJIOUIHBIX YacTHLI.

IIpaBuno dasiaca — Ileckona.

VY CeToNYnBOCTh KOJUTOMAHBIX cCUCTeM. CTaOMIN3aTOPHI.
Koarymsius nuopunbHbIX U TH0(OOHBIX KOIOHIOB.
CenuMeHTalys KOJUTOUIOB.

0. Koarymsius KoIIouaHbIX pacTBOPOB IEKTPOITUTAMH.

1. [IpaBuno lyneue — Napau. Koarynupytromias ciocoOHOCTb.
12. OnTHyeckue CBONCTBA KOJJIOUIHBIX PACTBOPOB.

13. DneKTpUUECKHUE CBOICTBA KOJUIOUIHBIX PACTBOPOB.

RBoOoo~NOR~wNE

KOHTpOJIbeIe BOIIPOCHI IO TEME «OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE

npouecchb

1. OCHOBHBIE NOHSATHS TEOPUU OKUCITUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

2. OKHCIUTENEHO-BOCCTAHOBUTEIHHBIE CBOWCTBA BEIIECTB.

3. Baxneiiine oKMCIUTENN U BOCCTAHOBUTEIIH.

4, Tumbl OKHCIUTETEHO-BOCCTAHOBUTENIBHBIX PEAKIUHN (TIPUMEPHI).

5. OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBINA MTOTEHIUA.

6. VYpasuenue Hepuera.

7. CocraBneHne OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIMil.

8. Hamnpasnenue okucauTenbHO-BOCCTAHOBUTEIBHBIX PEAKITHI.

KouTpoJibHbIe BOPOCHI 0 TeMe «JJIeKTPOXUMHYECKHE CUCTEMbD)

11. DnekTpoxuMuieckue cucteMbl. Kimaccudukarus 31eKTpOXUMUYECKUX TTPOLIECCOB.

12. DNEeKTPOXUMHUYECKHE MPOLECChl, MPOTEKAIOIMe Ha TpaHHIE pa3jena «MeTaul —
pacTBoOp».

13. l"anpBanmyeckuii aemeHT Jlanmaisa — Skoowu.

14. DIEKTPOABMKYIIAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.

15. WN3mepenne  3NEKTPOAHBIX  MOTEHIMANOB. P CTaHAAPTHBIX  3JEKTPOJHBIX
noTeHImaioB. CBOWCTBA METAIJIOB B COOTBETCTBUM C HMX TOJIOXKEHHUEM B PAIY
HaIpsHKEHUN.

16. VYpasuenue Hepuera.

17. DNEeKTPOIN3 PaciiaBoB U pacTBOpoB. KaToiHbIE M aHOIHBIE TIPOLIECCHI.

18. OO6benHeHHBIH 3aKk0H Dapanes. Berxos mo Toky.

19. Kopposus metannos. Knaccudukaiiys KOppo3nOHHBIX MTPOIIECCOB.

20. Xumugeckasi KOpposusl.



21.

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

ONEeKTpOXUMHUYECKas KOppo3us. AHOAHOE OKHCICHHE MeTallla M KaTOJHOE
BOCCTAHOBJICHUE OKUCIUTEIIS.

[TpumMeps KOppO3UHU B KUCIIOH cpenie 1 aTMOCHEPHON KOPPO3UH.

CkopocTb KOppo3uH.

3amura METaJIOB OT KOPPO3HH.

3alUTHBIE TOKPHITHS.

DIEKTPOXUMHUECKHUE CIIOCOOBI 3aIIUTHI OT KOPPO3UU METAILIOB.

XUMHUYECKUE UCTOYHHUKHU TOKA. ['albBAaHUYECKUI JIEMEHT.

XHUMHYECKUE UCTOUHUKHU TOKA. AKKYMYJISITOPBI.

XHWMHYECKUE UCTOUYHUKH TOKA. TOIUIMBHBIE 3JIEMEHTHI.



MNPUJIO)KEHHUE 2

7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU
HpOMe)KYTO‘-IHaSI arTrecranuia UMECT L CIBIO OHpeIICHI/ITB CTCIICHb JOCTHIXCHUA
3aIUTAHMPOBAHHBIX PE3Y/IbTATOB OOYUCHHUS 110 JUCITUTIIMHE 32 OTPEICICHHBIN Mepruo] 00ydeHHUS.

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



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeaCTBa

VK-1: Criocoben

OCYIICCTBJIATH IMOUCK, KpI/ITI/I‘ICCKI/If/’I aHaJIn3 U CUHTEC3 I/IH(bOpMaI_[I/II/I, IMIPUMCHATH CHCTEMHBIHN nmoaxoq AJid pCuICHUA IMOCTABJICHHBIX 3a/1a4

VK-1.1

AHanusupyeT 3a7ady, BBIICISS ee

0a3oBbIE COCTAaBIISIOIIHE,
paccMaTpuBaeT M IpejuIaraetr
BO3MOXHBIC BapI/IaHTBI peIHeHI/ISI

IOCTaBJICHHOM 3aJa4u, ocHUuBasA UX
JOCTOMHCTBA U HCAOCTATKH

Hepeueub meopemudecKux 6onpocoe:

16.
17.

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

24,

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKM: CHUCTEMA, TEPMOJMHAMHUYECKHE IapaMeTphl
CUCTEMBbI, (PYHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIil 3aKOH TEPMOAUHAMUKH.

OHepreTuka XMMHUYECKHUX IIPOLIECCOB.

OHrtanbnus. 3akoH ['ecca u cieacTBUS U3 HETO.

OHntponus. YpasHenue bosbiiMana. Bropoil u TpeTuii 3aKOHbI TEPMOJIUHAMUKHU.

Oueprus ['m66ca. HampapiieHus XMMHUECKHUX MPOIECCOB.

Xumuueckas kuHeTuka. CKopocTh XxuMudeckoi peakuuu. CpeqHsis U UCTUHHAs CKOpPOCTU
peakuun. Kunernueckas kpupasi.

CKopocCTb peakiui U METO/Ibl €€ PEryJINPOBAHHUS.

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

OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.

. KatanuzaTopsl 1 KaTanuTHYeCKUE CUCTEMbl. [ OMOT€HHBIN KaTaus.

. KaTtanuzaTopbl 1 KaTanTUTUYECKUE CUCTEMBI. [ €TepOreHHbIN KaTains.

. XuMHueckoe paBHoBecHue. KOHCTaHTa XUMHUYECKOTO PaBHOBECHS.

. Cmemenne xumuueckoro paHosecusd. [Tpunuun Jle [larensbe.

. PactBOpb1. CiocoObI BeIpakeHUs KOHIIEHTPALIUK PaCTBOPOB.

. PactBopsI snektponntoB. CTENeHh U KOHCTAHTA JJEKTPOJIUTUUECKONU TUCCOIMAIIUU. 3aKOH

pa36asnenus OcTBaibaa.

Jucconumanus KUciaoT, OCHOBaHUM, cosiell. AMQOTEpHbIE 3JIEKTPOIUTHI.

PactBopumocts. IlpousBenenue pacTBopuMOCTH. YciIOBHE 00pa3oBaHMS U PACTBOPEHHUS
OCaJIKOB.

Hucconnanus Boasl. lonHOoe pounsseneHne Boabl. pH.

I'mppomus coneit. CteneHb U KOHCTAHTA TUAPOIN3A.

Hucnepcusie cucremsl. Kimaccudukarus. JInopunsabie 1 110(OOHBIE KOJUIOUIBI.

CTpoeHue KOJITOUIHBIX YaCTHII.

Koarymnsiuus KoJuIouJHbIX pacTBOPOB.
OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE CBOICTBa
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH.
DNEeKTpOXUMHUYECKHe cucTeMbl. 3akoHbl Dapajies. DIeKTPOAHBIN NOTEHIUAL.

BEIIECTB. Knaccudukanus




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

25. N'anpBarm4eckmii 3emMeHT Jlanuais Axoou.

26. DIEKTPOXUMUYECKUE CHCTEMBI: 3JICKTPOJIN3 paciuiaBoB. [I[puMeHEeHHE AIeKTpOoIH3a.

27. DnexkTposn3. AHOJIHBIN M KaTOJHBIN MPOIECCHI MPHU AICKTPOIU3e pacTBOpoB. [IpuMeHneHnue
AJEKTPOJIU3A.

28. Koppo3sus. Bunbl koppozuu. Crioco0bI 3a1IUThl METAILJIOB OT KOPPO3HH.

Ilpumepnvie npakmuueckue 3a0anun:

1. s peakumu CHy () + CO; () = 2 CO () + 2 Hy (1) ompenieniTe BO3MOXKHOE HAIIPABJICHUE
CaMOIPOM3BOJILHOTO TEYECHUS PEaKIMU PU CTAHJAPTHBIX YCIOBUSAX U Ipu  Temnepatype T =927°C,
ecny TeruioBod 3(ddekT peakuuu 10 3aJ4aHHOKW TeMIEpaTypbl HE HM3MEHUTCS. YKaXKHTE: a)
BBIJICJIACTCSl WIIM TIOTJIOLIAETCS SHEPrus B XOJAE peakuuu; 0) NpUUMHY HAWJEHHOTO U3MEHEHUs
sHTponuu. Paccunraiite Temneparypy Hadasaa peakLuu.

2. Bolpaszute uepe3 KOHLEHTpALMKU PEareHTOB KOHCTaHThl PaBHOBECHUS CIICAYIOIIUX peaKIuii
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJx. YkaxuTe HamnpapieHHE CMEIIEHHsS XMMHUYECKOTO
pPaBHOBECHsI 3TUX PEaKLUi: a) IpU MOHM)KEHUH TEeMIIepaTyphbl, €ClIU JaBJIeHUE OCTOSAHHO; 0) npu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpPATypa MOCTOSHHA.

3. CKONbKO MWIIMIUTPOB 96%-HOro pacTBOpa CEpHON KUCIOTHI C IJIOTHOCTHIO 1,84 r/min
notpedyetcs s npurorosienus 2 i1 0,25M pactsopa?

4. Kakuwe w3 crenyromux coneir noaseprarorcs ruaponusy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISIPHBIC YpaBHEHHUS THUIIPOJIM3a COOTBETCTBYOmMHUX coneil. Kakoe
3HadyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX COJei?

5. 3ok ruIpOKCHIA MarHus monydeH myrem cmemmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsii 4acTHUI] MOJIYYEHHOTO 30JI W HaIMIIUTE
(bopmyTy €ero MUIIEIUIBIL.

6. PaccunTaiiTe 2JIEKTPOABIIKYILYIO CHIIy U ONPEEIUTE HAlpPaBICHUE CaMOIPOU3BOJIBHOTO
MPOTEKAHUS peakuuu pu CTaH/IapTHBIX YCIIOBUSIX, UCIIOJIB3YsI 3HauEHUs
OKHCIIUTENBHO-BOCCTAHOBUTENLHBIX oTeHmaios H) + HiPO, — J, + H3PO; + H,0.

7. llpuBeaute cxeMbl 3JEKTPOIHBIX MPOIECCOB U MOJEKYJISpPHbIE YpaBHEHHUS peakiui,
NPOTEKAIOIIUX TIPH JIEKTPOXUMHUUECKON Koppo3un ranbBaHonapsl  Co/Ni: a) B kucioii cpene; 0) BO
BIIQXKHOM Bo3ayxe. Omnpeaenurte yOblIb MACChl aHOA ITPU KOPPO3UH B KUCIION cpene 3a 20 MUH, ecliu
cKopocTh Kopposun coctamia 0,01 /4.

8. CocraBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHMSI AJIEKTPOJHBIX IPOIECCOB (aHOJ MHEPTHBHIN) U




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

MOJIEKYJIIPHOE YpaBHEHHUE PEaKIUH, MPOUCXOIAIICH MpH 3JekTposn3e pactBopa CoSO, Beruncaure
(akTHYECKOE KOJMYECTBO MeTaula, MoJydeHHOro Ha karozae mpu 3aektponusze Co(NOs),, ecnu
AJIEKTPOJIU3 MPOBOJAMIM B TeueHMHM | 4. Beixom Meramna mo Toky coctraBui 85%. VYkaxute
BO3MOYKHBIE IPUYMHBI YMEHBIIICHHS BbIX0a METAJLJIA IO CPABHEHUIO C PACUETHBIM.

VK-1.2

Ompenenser, WHTEPIPETUPYET W
paHXupyer uH(pOPMAIIHIO,
TpedyemMyto JUISt perieHus
IIOCTaBJICHHOM 3aJ1a49M;
OCYIIECTBJISIET MOUCK HH(POPMALUH
10 Pa3JIMYHBIM TUIIAM 3aIPOCOB

Ilpumepnvie npakmuueckue 3a0anus:

1. Onpenennth, ¢ KAKUMU U3 YKa3aHHBIX HU)KE BEIIECTB MOYKET B3aUMOJIEHCTBOBATh PACTBOP
THJIPOKCHA Kanus: HomoBoaopoaHas kuciora, xjmopua menu (1), oxcua yrmepoma (1V), oxcua
ceunua (ll), rugpokcun amomMuHus, ruapokcus aMMmoHus. CocTaBbTE ypaBHEHHS BO3MOYKHBIX
peakuuii B MOJIEKYJISIpPHOW U MOHHO-MOJIEKYJISIpHOH (opMax.

2. Ompenennure BO3MOXKHOCTH BOCCTAHOBIICHHsSI okcuma xene3a FezO, yriepomom mpu
CTaHAapTHBIX ycnoBusx, u temmneparype 1100 K. Peaknust BoccranoBienus Fe304: Fe3044) +4Cy
== BFE(K) + 4CO(F)

3. TemneparypHblif K03 (huMeHT peakiuy paBeH 2,5. Kak M3MEHUTCS] CKOPOCTh PEakIMU: a) IPH
noBbleHUH Temneparypbl oT 60 1o 100°C; 6) mpu oxJjakJeHUU peakUuuoHHOM cMecu oT 50 no
30°C?

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

5. Ilpu mnpokaJuBaHMM METAJUIMYECKOrOo THTaHa oOpasyercs Oesblii MOPOIIOK, KOTOPBIN
pacTBopsieTCsl B KOHLEHTPUPOBAHHOM CEpHOM KHCJIOTE€ M CIUIaBIAETCS cO Iuenoybto. Yrto
npezcTaBisieT coboi 3To coennHenne? Hanummre ypaBHeHNs BCeX YKa3aHHbBIX PeaKLni.

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

7. Kakue BemecTtBa M B KAaKOM KOJMYECTBE BbLAEHATCS NHpu mnpoxoxaeHun 48250 K
aNIeKTpuuecTBa yepe3 pactBop xiuopuna mapranna (l1)? CoctaBbre cxemy 3J€KTpOJIM3a 3TOTO
pacTBopa.

8. AmoMuHUI CKJemnaH ¢ Meapto. Kakoil u3 meramioB OyaeT KOppoaupoBaTh B Cpeiie CepHOn
KHCJIOTHI M aTMocdepe BiIakHOro Bo3ayxa? CocTaBbTe CXEMBbI AEKTPOXHUMHUYECKON KOPPO3HH.

YK-1.3

IIpu  oOpaborke  uHPOpPMAIUU
ornu4aeT (akTbl OT  MHEHHI,
WHTEpHpeTalni, OLICHOK,

Ilpumepnsvle npakmuyecKkue 3a0aHuA:
[TpoBecTn aHAN3 BIUSHUS KOHIICHTPAIIUU Ha CKOPOCTh XUMHUYECKOM peakiuu
Na,S;03 + H,SO, = S + SO, + Na,SO, + H,O mno skcnepuMeHTanbHBIM JaHHBIM. [IpoBecTH




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

dhopmupyeT cOOCTBEHHBIC MHEHUS H

CYXKACHUA, apryMmCHTHPYCT
BbBIBOJIbI 1 TOUKY 3PCHHA

CBOHt

06pa60TKy MOJIYYCHHBIX JaHHBIX C UCIIOJIE30BAHUEM COBPEMECHHBIX I/IH(bOpMaLII/IOHHBIX TEXHOJIOTHH.
P€3y.HBTaTBI OIITOB NPCACTABUTH B BUJIC Ta6JII/ILU:I 1.

Tabmuma 1
Howmep O0BeM, Mt Konuenrpanus Bpewms CxkopocTthb
ombiTa | NaS,03 H,O H,SO4 Na;S,0s, 102 | nosBnenus peakuuu, 10,
MOJIB/JT MYTH, C 1

1 1 7 2 1,3

2 2 6 2 2,6

3 3 3) 2 3,9

4 4 4 2 5,2

3) 3) 3 2 6,5

I[To manHBIM TabIMIEI | TOCTPOUTH IpauK 3aBUCMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPALIUH
THOCY/Ib(aTa HATPUs, OTIOKUB Ha ocu adciucc koHmeHtpanuio Na,S;0Os3, a Ha ocw opaMHAT —
CKOPOCTb PEaKI[HH.

CenaTth BBIBOJT O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIMK THOCY/Ib(aTa HaTpus.




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

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

3aueT Mo JAaHHOW UCUUIUIMHE MPOBOJUTCS B YCTHOM (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OHO MPAKTHUECKOE 3aJaHUE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

«3a4TEHO» - OOYYArOIIMICS JEMOHCTPUPYET MOPOTOBEI ypOBEHH CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTJACIBHBIX 3HAHUH, YMCHHIA, HABBIKOB, O0YJAIOIINIACS UCTIBITHIBACT 3HAYUTEIHHBIC
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSAMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3aUTEHO» - 00YUAOIIHIICS HE MOXKET MTOKa3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BEICHUS U
00BsiCHEHUST MHPOPMAINH, HE MOXKET MOKa3aTh UHTEJUIEKTYaJIbHbIE HABBIKH PEIICHUS MPOCTHIX
3azad.



