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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM T'OJTy Ha 3aceaHuu Kapeapsl XUMUU

[Iporokonm ot 20 . Ne
3aB. kadenpoii H.JI. Menssauk

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojTy Ha 3acefanuu Kapeapsl XuMHUU

[Iporokonm ot 20 . Ne
3aB. kadenpoii H.JI. Menstauk

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefanuu Kadeapsl XuMHUU

[Iporokonm ot 20 1. Ne

3aB. kadenpoit H.JL. MeasHuk

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

IIporokom or 20 . Ne
3aB. kadeapoii H.JI. Mensauk

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM roJly Ha 3acejaHuu kadeapbl XUMHH

[Iporokom ot 20 1. Ne

3aB. xadenpoit H.J1. Mensnnk




1 Lean ocBOeHMS TUCHUIIIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIUHBI « XUMUS» sABIIsieTCs GOPMUPOBAHUE
(GbyHIlaMeHTaJIbHBIX 3HAHUN B 00J1aCTH COBPEMEHHOI XUMUU, BKIIOYAIOIIUX OCHOBHbBIE
MOHSTHSI, 3aKOHBI M 3aKOHOMEPHOCTH, OIMCHIBAOIIME CBOMCTBA XUMHUUECKUX COCTUHECHHIA;
pa3BUTHE HABBIKOB CAMOCTOSATEIBHONU PabOThl, HEOOXOAUMBIX ISl IPUMEHEHHS] XUMHUYECKHIX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
NeSITEIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

JucuumirHa XuMus BXOAUT B 00s13aTEIbHYIO YaCTh Y4€OHOIO IIaHa
00pa3oBaTenbHON IPOrPaMMBI.

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

"Xumus" B 00beMe IporpaMMbl cpeiHel 00111e00pa3oBaTeIbHOM IKOJIbI

3HaHus (yMEHUs, BIIAICHUS ), TOJyYSHHbIE IPU N3YYEHUH JaHHOM TUCIUIUIMHEI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

be3zonacHOCTb XKU3HEACATEILHOCTH

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00y4eHus

B pesynbrare 0CBOCHUS AUCHUILTUHBI (MOTYJIs1)  «XHUMHUs» 00ydatOUIHiACs JOIDKEH
00JIazaTh CIEAYIONIMMU KOMITIETEHIIUSAMMU:

KO[[ HHAUKATOopa I/IHIII/IKaTOP JOCTHXKCHUS KOMIICTCHIIN

OIIK-3 CnocoOeH NpUMEeHATh COOTBETCTBYIOUINH (PU3HKO-MaTeMaTHUECKUil annapar,
METO]Ibl aHAJIN3a U MOJEINPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIEOBAHHUS
IIPU pelIeHnH NpoQecCHOHANBHBIX 33714

OIIK-3.1 Hcnonp3yeT METOABI aHAJIN3a U MOJIETIUPOBAHUS NIPU PELICHUU
npodecCHOHATBHBIX 33]a4, MOICIMPOBAHNUHN U IPOEKTUPOBAHUU
DHEPrOCUCTEM

OIIK-3.2 Cnoco0OeH NpuMEeHSATh COOTBETCTBYIONNHN (PU3UKO-MaTeMaTUUECKUN
anmnapar Ipyu TEOPETUUYECKOM U SKCIIEPUMEHTAIbHOM HCCIIEI0BaHUNU B
peIIeHNH 3324 YHEProcOepeKeHns




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

OO6mias TpyA0€MKOCTh JUCIHUILUIMHBI COCTABISIET 3 3adeTHbIX eAuHuI] 108 akaj. yacoB, B TOM

HHUCJIIC:

— KOHTakTHas pabora — 10,7 akaz. 4acos:
—aynurtopHas — 10 akaj. 4acos;

— BHeayauTopHas — 0,7 akaj. 4acos;

— camocTosTenbHas padora — 93,4 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOJTrOTOBKA K 3au€ty — 3,9 akaj. yac
®dopma arrecTalyu - 3a4eT

AynuropHas % o
KOHTaKTHas paboTa E z DopMa TeKyIero
S B
B aKajl. 4acax o un KOHTPOJIS
Paznen/ Tema 2 (B axan ) =l = . P Kox
> 8 © | camocrosiTenpHON | ycrieBaeMOCTH H
JIACIMTUTAHBI 2 [~ . | xomnerenuuu
O paboThI MIPOMEKYTOUHOM
na6. | mpakr. [ € &
Tlek. g aTTeCTaluu
3aH. 3aH. | O &
1.
CaMOCTOSITENEHOE
U3ydeHue
4eOHOM U 3amura
1.1 Xumnueckas y N i N OIIK-3.1,
14 Hay4YHOU KOHTPOJIbHOU
TEPMOIMHAMHUKA OIIK-3.2
JATEPaTypPHI; paboTHL.
- perieHne
KOHTPOJIBHOM
paboTHI.
CaMOCTOSITENEHOE
n3ydeHue
yaeOHOU 1 3amura OIK-3.1
1.2 Xumudeckass KHHETHKA 14 HayqHOU KOHTPOJIBHON OIK 3' 2’
JIUTEPATYpBI; paboTHL. '
- perieHue
KOHTPOJIbHOM
1 paboTHL.
- oopmieHHE
oT4eTa o
71a00paTOPHBIM
paborawm;
- 3amura
CaMOCTOSTENEHOE n1abopaToOpHON
OI1K-3.1,
1.3 PacTBOpHI 2 4 19,4 HU3y4YECHHE paboTsbl. 3ammura OITK-3.2
y4eOHOi 1 KOHTPOJILHOH '
HAYYHOM padoThI
JIUTEPaTypBHl;
- perieHne
KOHTPOJIBHOH
paboThL.
- 3amura
e OIK-3.1,
1.4 TucniepcHblE CUCTEMBI 14 | camocrosTensHOE KOHTPOJIBHOM OIK-3.2
n3ydeHue paboThL. '




yueOHOM U
Hay4YHOU
JIUTEpaTypBhl;
- pelenue
KOHTPOJIbHOU
paboThl.

1.5 OkucnurenpHO-
BOCCTAHOBUTEILHEIE

IpOUIEeCChl

14

CaMOCTOSITETTbHOE
u3ydyeHue
yueOHO U
Hay4YHOU
JIUTEPaTyphI;
- perieHne
KOHTPOJBHON
paboThI.

3amuTa
KOHTPOJILHOU
paboThL.

OIIK-3.1,
OIIK-3.2

1.6 DnexTpoxumMuuecKue
CHCTEMBI

18

- oopmieHHE
oT4eTa Mo
1a60paTOPHBIM
paboram;
CaMOCTOSITETTEHOE
n3yJdeHue
yueOHOM U
HayqIHOU

JIMTEPaTypBHI;
- pemeHue
KOHTPOJIbHOU
paboTHI.

3amura
nabopaTopHO
paboThI. 3amura
KOHTPOJBHON
paboThI

OIIK-3.1,
OIIK-3.2

Wroro no pazneny

93,4

324ET

93,4

Wroro 3a cemectp

HToro no nuCHUMIIIMHE

93,4

3a4€T




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B npornecce npenogaBanus JUCUUIUIMHBL «XUMUS TPUMEHSIETCS TPAAULIMOHHAS
MH(POPMAIMOHHO-KOMMYHUKALMOHHAs! 00pa30BaTeIbHBIC TEXHOIOTHH.

Jlexuu mpoXoAAT Kak B HH(PpOpMaIMoHHOU (opMe, T1Ie UMEET MECTO
MOCJIeIOBATEIbHOE U3JIOKEHHE MaTepHalia B JUCIUILTMHAPHON JIOTHKE, OCYILECTBIIIEMOE
MIPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBaMU, TaK U B (popMme JieKuuit-6ece1bl WiIn Juanora
C ayAUTOPUEM, JIEKLIUIN C MPUMEHEHUEM 3JIEMEHTOB «MO3TOBOM aTakuy, JIEKIUN-
KOHCYJIbTAIIMH, TJIe TEOPETHUECKUI MaTepuall 3apaHee BBIAACTCS CTyIeHTaM IS
CaMOCTOSITENILHOTO U3yUEHHUsI, ISl TIOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JECKITHs
MPOXOHUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMHuMO 3TOTO B JIEKIIUU MOTYT UCIOJIB30BATHCS 3JIEMEHTHI IPOOIEMHOTO
nznoxenus. Ocoboe MeCTo B MPOIIECCE MPETOAaBaHUS IUCHUILTHHBI «XUMHUS 3aHUMAIOT
JIEKIMH C MCTIOJIb30BAaHHEM JIEMOHCTPALMOHHOTO XMMHYECKOTO IKCIIEPUMEHTA, KOTOPBII
II03BOJISIET HauOOoJIee MOJIHO Pealn30BaTh METO/I IIPOOIEMHOTO O0yUEHUs Yepe3 OCTAaHOBKY
Ipo0JIEM € TIOMOIIBIO IEMOHCTPALIUH SIBIICHHUH, PeaKLUi UK ITPOLIECCOB.

Jis peanuzannu MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHON 00pa3oBaTeabHOM
TEXHOJIOTUH NPOBOASATCS JIEKLIUU-BU3YaIN3alliH, B X0/I€ KOTOPBIX U3JIOKEHHE
TEOPETUYECKOTI0 MaTepuasa CONpoOBOXKIACTCS IPE3CHTALEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xoe J1a00opaTopHbIX paboT, B X0€ KOTOPbIX
yueOHast paboTa IPOBOAUTCS C pealbHBIMM XMMUYECKMMH BeriecTBamMu. Ha mabopaTopHbIx
pa0oTax BBIIOJIHIIOTCS I'PYIIOBBIC UM UHIAMBUyaIbHbIE 3aJaHUsI 10 IPOHAEHHON TEMe.
ITpu npoBeneHun 1a00PAaTOPHBIX 3aHATHH UCIIOIb3YETCSI METOJ] KOHTEKCTHOTO 00y4eHus,
KOTOPBIH 1103BOJIIET YCBOUTh MaTe€pHall IyTeM BBISABICHUS CBA3EH MEXKIY KOHKPETHBIM
3HaHUEM U ero npuMmeHeHreM. Kpome toro, riesiecoo0pa3sHo UCIOIb30BaTh TEXHOIOTHIO
KOJIJIEKTUBHOT'O B3aUM0OOOyueHHs (apHyto paboTy) TpeX BUJOB: cTaTUYecKas rnapa,
JMHAMUYecKas Iapa, BapHallMOHHas Iapa; COBMEIas ee ¢ TEXHOJIOIHel MOAYIbHOTO
00y4yeHUs. BBIMOIHUB 3KCTIEpUMEHT, oOyuatomuecss GopMyIUpyrT 0000IIEHHbIE BBIBO/IBI
10 CEpUU OIBITOB, UCMOJIb3Ys MPUEMBl AaHAJIOTHH U CPaBHEHHUS.

CamocrosTenbHas paboTa 00y4arolXcsl BKIOYAeT B ce0s caMble pa3HOOOpa3HbIe
(dopMbl yueOHOM AeATENbHOCTH: BBIMOJIHEHHE JOMAIIHUX 33aJJaHUH, 3aBepIICHNE
oopmieHus 1ab0paTopHBIX pabOT, MOATOTOBKA K MPAKTUKYMY, U3y4€HHE OCHOBHOTO U
JIOMOJTHUTEIBHOTO MaTepraa o yueOHUKaM M OCOOMSIM, UTeHHE U MpopaboTKa HayuyHOU
JIUTEepaTypsl B OMOIMOTEKe, HaMcaHue peepaToB U KypCOBBIX paboT, MOJrOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectanuu.CaMocTosTenbHas paboTa o0yJaromuxcs
JI0JKHA OBITh HalpaBiieHa Ha 3aKperyIeHHUsI TEOPETUYECKOI0 MaTepraa, U3J0KEeHHOTo
mpernoiaBaTeneM, Ha MpopaboTKy TeM, OTBEIEHHBIX Ha CAMOCTOSITENIbHOE U3yUeHHE, Ha
MOJITOTOBKY K JJAOOPAaTOPHBIM 3aHATHSIM, BBIITOJHEHHE JOMAIIHUX 33aJJaHUN U MMOJTOTOBKY K
PYOEKHOMY U 3aKIIOYUTENBHOMY KOHTpOuO. [Ipu mpoBeneHun pyoexHOro U
3aKJIIOYUTEIBHOTO KOHTPOJIS OCHOBHBIMHU 3a]lauaMU, CTOSIMMHU MEpe]] IPeroiaBaTeliem,
SIBJISIIOTCS: BBISIBJICHUE CTENIEHH MTPABUILHOCTH, 00beMa, ITyOUHbI 3HaHUH, yMEHUH,
HaBBIKOB, TMOJIYYE€HHBIX [TPU U3YUYEHUH Kypca HapsiAy C BbISBICHUEM CTETIEHU
CaMOCTOSITENTbHOCTH B IPUMEHEHHUH MTOJyYSHHbIX 3HAaHUH, YMEHUI U HaBBIKOB.

CoBpeMeHHbIE UHTEPAaKTUBHBIE CPEICTBA MO3BOJISIOT SKCIEPUMEHTHPOBATH C HOBBIMU
¢bopmamu koHTpoJIs. OOydarOLUMMCS ITpeIaraloTcs TECThI U 3a7a4il B 3JIEKTPOHHOM BUJIE, C
aBTOMAaTU3MPOBAHHOM CUCTEMOM MPOBEPKH. B oTinume oT 00bIYHOTO TECTUPOBAHMSI TAaKOM
CIOCO0 KOHTPOJIS MO3BOJISIET CTYACHTAM B JIH000€ BpeMs POUTH TECT, MPOAHATU3UPOBATh
OLIMOKH U IIPOWUTH TECT BTOPUYHO.

6 Y4eOHO-MeTOqMYECKOE 0OOecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroIMXCcst

[IpencraBieHo B mpuioxeHuu 1.



7 OueHO4YHbIE CPeICTBA ISl IPOBECHUsI IPOMEKYTOYHOM aTTeCTAIIUN
[IpencraByieHbl B TPUIOKEHUH 2.

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTeyeHHne TUCIIUITHHBI

a) OcHoBHAas JMTEpPaTypa:

1. 3aiineB O. C.. Xumus : yueOnuk ans By3oB / Oner Cepadumonuu 3aiinie ; O. C.
3aiiieB. - MockBa : IOpaiit, 2024. - 470 c. - (Beicmee o6pa3oBanue). - URL:

https://urait.ru/bcode/536174 (mara oOpareHus: 23.09.2024). - URL:
https://urait.ru/bcode/536174. URL:
https://urait.ru/book/cover/DE20CB4B-6BA2-47A4-8FED- 7F02ACA74626 .- ISBN

978-5-9916-8073-8.

2. Xumus : yaeOHUK [t By30B / FOpuii Anexcanaposuy Jlebenes, I'epman HukonaeBuy
danee, Anekcanap Muxaitnosuu [omyOeB, Bamentun Hwukomaesuu I[llamoBanm ; FO. A.
Jlebenes, I'. H. ®aneeB, A. M. I'omy6e, B. H. IlllanoBan ; mox oOmieit penakuwmeit I'. H.
daneeBa. - 2-e u3a. - Mocksa : Opaiit, 2024. - 431 c. - (Bwiciuee o6paszoBanue). - URL:
https://urait.ru/bcode/536017 (mara oOpareHus: 23.09.2024). - URL:
https //uralt ru/bcode/536017 - URL:

0) lonoJiHUTeILHAS JIUTEpPaTypa:


https://urait.ru/book/cover/DE20CB4B-6BA2-47A4-8FED-7F02ACA74626
https://urait.ru/book/cover/D4677F0F-8EA8-4BD0-B1DE-B096B5D9F0E6

1. Hukonbckuii A. b. Xumus : yaeOHUK U MPAKTUKYM Ui By30B / Anekcelt bopucosuu
Hukonbckuit, Aunpeit Bnagumuposud CyBopos ; A. b. Hukonsckuii, A. B. CyBopoB. - 2-¢ u3/.
- Mockaa : FOpaiit, 2024. - 507 c. - (Bsicuiee oopa3oBanue). - URL: https://urait.ru/bcode/536213
(mata  obpamenms: 23.09.2024). - URL: https://urait.ru/bcode/536213. - URL:
https://urait.ru/book/cover/A487ESBF-0A9C-4CA4-93A8-BA897A72019E. - ISBN
978-5-534-03930-6.

2. MapteiHoBa T. B. Xumus : yueOHUK ¥ IpakTUKyM a7 By30B / Tatesina BukropoBHa
MapteiHoBa, Muuna BukrtopoBHa ApramoHoBa, EBrenuit bopucosuu IT'ogynoB ; T. B.
MaprteinoBa, U. B. ApramonoBa, E.b.['ogyHoB ; mon obmieii pegakuueii T. B. MapThIHOBOH. -
2-e m3a. - MockBa : HOpaiit, 2024. - 368 c. - (Beicmiee oOpazoBanume). - URL:

https://urait.ru/bcode/536421 (mara oOpareHus: 23.09.2024). - URL:
https://urait.ru/bcode/536421. URL:
https://urait.ru/book/cover/6BF6BDB2-97B0-4D92-AF1C- 98D388758890 - ISBN

978-5-534-09668-2.

3. Komsana, JI. I'. Xumus : yae6noe nocooue / JI. I'. Konsima, JI. I'. Tapactok ; MI'TV. -
Maruutoropek : MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyi. 3KpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/1190 (maTa oOparteHHs:
14.08.2023). - MakpooObekT. - TekcT : 3aeKTpoHHBIH. - CBemeHHs MOCTYIHBI TaKKe Ha
CD-ROM.

4. Mensnuk, H. JI. PactBopsr : mpaktuky™m / H. JI. Mensgnuk, 3. P. Mymmna, O. A.
Mumypuna ; Marautoropckuii roc. Texuuueckuii yH-T uM. I'. . HocoBa. - Maruuroropck :
MITY wum. I U. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ Turym okpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (nara obpamienus: 26.06.2023).
- MakpooOBbeKT. - TeKcT : 3neKTpoHHBIN. - CBeaeHus 1ocTymHbBI Takxke Ha CD-ROM.

5. Mensnuxk, H. JI. [lucniepcusie cuctemsl : npaktukyM / H. JI. Mensgnuk, O. P. MynnuHa,
O. A. Mumypuna ; Marauroropckuii roc. rexuuueckuid yH-T uM. I'. . HocoBa. - Marauroropck
: MITY um. I U. Hocopa, 2019. - 1 CD-ROM. - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20681 (mara oOparlieHus:
24.08.2023). - MakpooObekT. - TekcT : 37eKTpoHHBIH. - CBeleHHs IOCTYIHBI TaKkXke Ha
CD-ROM.

6. Konsna, JI. I'. OkucnutensHO-BOCCTaHOBUTENIbHBIE peakiui. OCHOBBI AJIEKTPOXUMUH :
meroanueckue ykazanus / A. I'. Komsma, D. P. Mymmna, E. B. Tapacox ; MI'TY. -
Marnuroropek : MI'TY, 2012. - 1 snekrpos. onT. auck (CD-ROM). - 3arn. ¢ TuTyn. 9KkpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/2086 (maTa oOparmeHHs:
26.06.2023). - MakpooObekT. - TekcT : 37eKTpoHHbIH. - CBeleHHs AOCTYIHBI TaKkXke Ha
CD-ROM.

7. Mumrypuna, O. A. Xumudeckass kuHeTuka. COCTOSSHUE XMMHUYECKOIO PaBHOBECHS :
npaktukym / O. A. Mumypuna, 3. P. Mymnuna, O. B. Epmosa ; Marautoropckuii roc.
texHnueckud yH-T uM. ['. . Hocosa. - Maruuroropck : MI'TY um. I'. U. Hocoga, 2019. - 1
CD-ROM. - 3ar. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (ata oOparieHus:
30.08.2023). - MakpooObekT. - Tekct : ameKkTpoHHbIA. - CBeJACHUS JOCTYIHBI TaKXKe Ha
CD-ROM.

8. Koposun, H.B. O6mmas xumus: y4eO. s TEXHUYECKUX HaIpaB. U CIell.

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

9. Kpartkuit cipaBouHUK PU3HKO-XUMHYECKUX BemunH / cocT.: H. M. Bapon, A. M.
[Tonomapesa, A. A. Pasaensb, 3. H. Tumodeea; mox pea. A. A. Papnens, A. M.

[Tonomapesoii. - 10-e uzn., ucnp. u gorm. - CII06. : UBan ®emopos, 2003. - 238 c. : ui. - ISBN
5-8194-0071-2. - TekcT: HEMOCPEACTBEHHBIH.

10. M3BecTust BICIINX y4eOHBIX 3aBEICHUI. XUMMSI U XUMUYECKasl TEXHOJIOTHs:
Hay4YHO-TexHHueckuil xypHan — ISSN 0579-2991.



https://urait.ru/book/cover/A487E5BF-0A9C-4CA4-93A8-BA897A72019E
https://urait.ru/book/cover/6BF6BDB2-97B0-4D92-AF1C-98D3BB75B890
https://host.megaprolib.net/MP0109/Download/MObject/1190
https://host.megaprolib.net/MP0109/Download/MObject/2605
https://host.megaprolib.net/MP0109/Download/MObject/20681
https://host.megaprolib.net/MP0109/Download/MObject/2086
https://host.megaprolib.net/MP0109/Download/MObject/20698

B) MeToauuyecKkue yKazaHus:

1. Mumypuna, O.A. DHepreTrka XUuMHU4YECKHX IIPOLIECCOB: METOIUUECKUE YKa3aHUs K
nabopaTOpHBIM paboTaM MO AMCUUIUIMHE « XUMHUsS» IS 00yUaIOMIMXCs BCEX HANPaBICHUN
MOJITOTOBKH U CIIENUAIbHOCTEH THEBHON Gopmbl 00ydenus / O.A. MunrypuHa;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . HocoBa, 2023. — 11 c. — Tekcr : HENOCPEACTBEHHBIM.

2. Konsana, JI.T'. Xumuyeckas TepMOAMHAMUKA: METOJUYECKUE YKA3aAHUS JJIs
CaMOCTOSITENTbHON Pa0bOThI O JUCUUIUINHE «XUMHUSD» I 00YyJaIOMIMXCs BCEX HaINPaBICHUN
MOJITOTOBKH U crienuanbHocTeil Becex popm oOyuenns / JL.I'. Konsiga; MarHuToropckwii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Maruurtoropck : MI'TY um. I'. Y. Hocosa, 2023. —
18 c. — TekcT : HenmocpeACTBEHHBI.

3. Konsina, JI.I'. CkOpoCcTh XUMHUUYECKHUX PEAKLINA U XUMUYECKOE PABHOBECHE:
Metoanyeckre ykazaHus K Ja00paTOpHBIM paboTaM MO AUCIUILTHHE «XUMUS» IS
00yJaroImuxcst BCeX HaIpaBJICHUH MOATOTOBKY M CHIEIIMATBHOCTEN BceX (HopM 0OydeHus /
JL.I'. Konsiga, E.B. Tapacrok; Marautoropckuii roc. Texundeckuii yu-T uM. I'. . HocoBa. —
Marnutoropck : MI'TY um. I'. 1. HocoBa, 2023. —8 ¢. — TekcT : HemocpeACTBEHHBIH.

4. Ponuonosa, H.1. Xumunyeckas KuHeTUKa. XMMHUECKOE PaBHOBECHUE:
METOJIMYECKUE YKA3aHUs ISl CAMOCTOATEIbHONU PabOThl O TUCIUILINHE «XUMUSD» IS
oOyuaroluxcsi BCeX HampaBJICHHM MOATOTOBKH U CHEIMAILHOCTEH Bcex popM o0yueHus /
H.U. Pognonosa, A.Il. [lonomapeB; MarHuTOropckuii roc. TeXHuueckuit yu-t um. I'. 1.
HocoBa. — Maruautoropck : MI'TY um. I'. K. Hocosa, 2023. — 20 c. — TekcT :
HEIMOCPEICTBEHHBIM.

5. Uynposga, JI.B. PactBopsl: MeTonyeckas pa3paboTka K 1abopaTOpHBIM paboTaM o
JTUCIUILTMHE «XUMUSD» 7151 00y4aronIuXcs BCeX HANpaBICHU MOATOTOBKH U
crnienuanbHocTel Becex Gpopm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuit



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

6. Uynpona, JI.B. PacTBopsl: MeToin4ecKas pa3paboTKa K CaMOCTOATEIbHOU paboTe
M0 JUCUUTUIAHE «XUMHUS» JUISE 00YYaIOIIMXCS 110 BCEM HAlPaBJICHUSM ITOATOTOBKHU
crienuanbHOCTAM Beex ¢opm obyuenus / JI.B. Uynposa, 3.P. Mymnuna, 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: METOIMYECCKUE YKA3aHUS K J1a00paTOPHOMA
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. HocoBa, 2023. — 9
¢. — TekcT : HenmocpeACTBEHHBIN.

8. Konsana, JI.I'. OkucaurenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH: METOIUYECKUE
yKa3aHUs K JJabopaTopHOU paboTe Mo NUCIMILINHE «XUMUSDH JJI1 00yUYaIoIUXCs 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'. 1. HocoBa, 2020. — 10 c. — TekcT : HenocpeACTBEHHbIH.

9. Konsina, JI.I'. OxucauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH U AIEKTPOXUMUYECKUE
MPOIIECCHI: METOAMYECKas pa3paboTKa K CaMOCTOSITEIIbHOU paboTe Jist 00y4daroImuxcs 1o
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'. UI. 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
MOATOTOBKU U CHENHAIbHOCTAM Bcex ¢popM oOyuenus / O.A. Mumypuna, H.W. Pogronosa;
Marnurtoropckuii roc. Texaudeckuid 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 6eccpouHo
FAR Manager cB00OOTHO pacnipocTpansemoe [10 0eccpovHO
7Zip cB00OOTHO pacnipocTpansemoe [10 0eccpovHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HH(POPMALMOHHBIE CIIPABOYHbIC 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

yupexaenune «DeaepaabHbIil HHCTUTYT URL.: http://www1.fips.ru/
TPOMBIIIJICHHON COOCTBEHHOCTH)

HanmonansHas nHGOpMaIMOHHO-aHATUTUIECKAST URL:

cucrema — Poccuiickuii nuaekc Haydnoro nutupoBanust | 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 00ECTIeYCHHNE TUCITUTUTUHBI BKITFOYALT:

VY4eOHble ayIUTOPUH [T IPOBEACHUS 3aHATUHN JIGKIMOHHOTO Tuna. OCHaIeHHE:
MynbTUMEMIHBIC CPECTBA XPAHSHHUS, IEPEAAYH U MPEICTABICHIS HHPOPMAIIHH.

VYueOHbIe ayIMTOPUH JUIs TIPOBEACHUS 1a00PaTOPHBIX 3aHSITHI, TPYIIIOBBIX U
VHIMBHIyJIbHBIX KOHCYJIBTALU, TEKYILIETO KOHTPOJIS U IIPOMEIKYTOYHOM aTTECTAIH.
Ocnamenue: O60pya0BaHME ISl BBITOJIHEHUS JTA0OPATOPHBIX padOT, XUMHUYECKas TIOCY/Ia,
peakTuBbl, Harssiiaple MaTepuaibl: TaOIHIbI, CXEMBI, TUIAKATHL.

[TomemeHus A7k CaMOCTOSTENLHOM padoThl 00ydaromuxcsi. OcHaIeHUE:
[Mepconanbhbie kKommbloTepsl ¢ naketom MS Office, Beixogom B IHTEpHET U ¢ JOCTYIIOM B
AIIEKTPOHHYIO MHPOPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCHUTETA.

[Tomerenus st XpaHeHUs! U TPOPHIAKTHIECKOTO 00CTy)KMBaHUsI y4eOHOTO
obopynoBanusi. OcHamenue: Ctemiaxu, cedsl U1 XpaHeHU y4eOHOT0 000pyIOBaHMS.
WucTpymeHTsI 7151 peMOoHTa 1a00paTOPHOTO 000PYI0BAHHUS.



MNPUJIO)KEHHE 1

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl 00y4aromuxcs

CamocrosarenbHass paboTa o0OydalOUIMXCS MOApa3AeiseTcs Ha ayauTOpPHYIO, KOTopas
MPOMCXOJUT Kak BO BpeMs JIaDOpaTOPHBIX 3aHATUH, TaK M Ha IUJIAHOBBIX KOHCY/IbTALUAX, U Ha
BHEAyIUTOPHYIO, IIPOUCXO/ISAIIYI0 BO BPEMS MTOATOTOBKH 00YYaIOIMMUCS OTYETOB 110 JJAOOPATOPHBIM
3aHATHUSM U BBIIIOJIHEHUS IOMAITHUX 3adaHU.

AymuTopHass caMOCTOsITENbHAsE paboTa OO0ydYaromuXcs IPEanojaraeT IMpOoXOXkKIEeHHE
TECTUPOBAHUSA M0 KaXKJIOMY Pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUAIOT TEOPETUUECKUE U IIPAKTUUECKUE
3aJjaHus, OTBETHl Ha KOTOpBIE TPEOYIOT TMIyOOKOr0 IMOHMMAHHUS M3Y4YEHHOrOo MaTepuana. TecTbl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXJAOMYy BOIPOCY MpejiaraeTcs 4eThblpe BapHaHTa OTBETOB, Cpelu
KOTOPBIX OJMH HJIM HECKOJNbKO MpaBUIbHBIX. OO0paboTKa pe3yiabTaTOB OCYILECTBIISCTCS IyTEM
COIIOCTABJICHHUS MOJYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MaKkcHMaibHOE
KOJIMYECTBO 0ayIOB B Kak0i Teme Kypca — 10.

KoHTpoJibHbIe BONPOCHI 1JIs1 321U THI JIA00PaTOPHBIX PadoT
Tema «XuMuYecKass TePMOAMHAMMU KA

DHepeemuKka XumuyecKux npoueccos
1. MoxeTr 1M mpoluecc pacTBOPEHHs BEIIECTBA B BOJE COIMPOBOXKAATHCA POCTOM DHTAIBIUU
CUCTEMBI?
Mosxer nu ycinoBue AH<0 xapaktepr3oBaTh paCTBOPEHUE BEUIECTBA B BojiE?
UTto Ha3bIBaeTCs TEIIOTOM (SHTAJIBIIMEN) paCTBOPEHUS BelllecTBa?
Uto Ha3bIBaeTCH TEIUIOTOM (SHTAIBIIMEH) HEHTpaIU3aIun?
Uto Ha3bIBaeTcs TEIUIOTOM (FHTANIBIINEN) OCaXIeHUS?
Kaxk n3mensiercs sHTanbIus B SK30TEPMUUYECKUX peaKIUsX?
Kaxkoit 3HaK ©MeeT M3MEHEHHE YHTATIBITUU SHIO0TEPMUYECKON peaKiun?

Nogakown

Tema «XuMnueckast KHHETHKA»

Cropocmb xumuueckux peaxkyuil

UTto n3yuyaeT XuMHU4ecKasi KHHeTHKa?

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

Ot kakux (paKkTOpOB 3aBUCUT CKOPOCTh XUMUYECKON peaKkiuu?

JlaiiTe onpeneneHue 3aKoHa AEMCTBUS Macc.

Uto Ha3bIBalOT KOHCTAHTOM CKOPOCTH?

Ot kakux ¢pakTOpOB 3aBUCUT KOHCTaHTa ckopocTtu? Chopmynupyiite npasuio Baut-I'odda.
Uro Ha3bIBalOT TeMIepaTypHbiM KodpunuenToM? Kakie oH MOXKET UMETh 3HaYCHUS?
[Toyemy noBbIIIEHUE TEMIEPATYPHI YBETUUUBAET CKOPOCTh PEAKIUN?

NG~ WNE

Tema «PacTBOpBDY

Ilpuzomoenenue pacmeopa conanoil KUciomol U yCmanosieHue €20 mouHoil KOHUeHmpayuu
1. Ilepeunciure OCHOBHBIE CIIOCOOBI BRIPAKEHHS KOHIIEHTPAIIMH PacTBOPOB.
2. Kak paccuntath MOJSPHYIO KOHIIEHTPALMIO pPAcTBOpPa, €CIH M3BECTHA HKBHBAJICHTHAS
KOHIIEHTpaus?
3. Kak paccuuraTh Maccy pacTBOpa, €CIM W3BECTHA MAaccoBasl JIOJiI PacTBOPEHHOTO BEIIECTBA B
pacTBOpe U Macca BOJIBI.
4. Yro Takoe 3KBUBAJICHT BellecTBa?
5. Kak paccunTarh MOJIIPHYIO MacCy SKBUBAJICHTA BelIecTBa?
6. B kaxkux eauHUIIAX U3MEPSETCA TUTP PaCTBOPEHHOTO BelecTBa?
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NogakownE

BOoo~NoOR~WNE

NogakrowhE

10.

11.

12.

0.

dnekmpoaumuyeckasn ouccoyuauus
Kakwue BemecTBa Ha3bIBalOTCS AIEKTPOIUTAMHU?
UTo TaKoe MEeKTPOIUTHIECKAs TUCCOHAIINS?
UTo Ha3BIBAIOT CTEMEHBIO TUCCOIUAIIAN ICKTPOIUTA?
Kaxkue 31eKTposuThl OTHOCSATCS K CUIIbHBIM?
B xakoM ciydae peakiimu HOHHOTO 0OMeHa MPOTEKAIT HeoOpaTUMO?
Kakwue BerecTBa B MOHHBIX YPAaBHEHUSX 3aITUCHIBAIOT B HIOHHOM BH/IE?

Tuoponus conei
Urto Takoe ruApoiau3 coyen?
Kaxkue conu moasepraroTcs Tuapoansy?
Kax onpenenuts cpeny pactBopa conu?
Uto Takoe creneHb ruaposunsa’
Kak paccuntarbs KOHCTaHTY TUApPOIH3a?
Kaxkue hakTopbl BIUAIOT HA CMEIICHUE PABHOBECHUS PEAKIIUK THI-POIM3a COJIA?
[Ipu KakuX yCIOBHUSIX MOXKHO YCHUIUTh THAPOJIU3 COIN?

Tema «/lucnepcHbie cUCTEMBD)
Konnouonwsie pacmeoput
Kakue cucreMbl Ha3bIBalOT JUCTIEPCHBIMU?
2.ITo kakuM NMPUHLMIIAM MOKHO KJIacCU(UIUPOBATh JUCIIEPCHBIE CUCTEMBI?
UYro sBiIsIeTCSI OCHOBHBIM IPU3HAKOM KOJUIOMJIHOIO COCTOSIHUS BelllecTBa?
KaxoBa npupoza noBepXHOCTHON 3HEPrUn?
Kakumu cnocobamu MOYKHO MOJIYYUTh JUCIIEPCHBIE CUCTEMBI?
OOBsicHUTE MEXaHU3M YCTOMYUBOCTH KOJIJIOUAHBIX CUCTEM.
B yem cocTouT CyIHOCTh arperaTuBHON yCTOMUNMBOCTH?
YeMm 00ycioBI€HA CETUMEHTAIMOHHAS YCTOHUYNBOCTD?
Kakoii mporuiecc Ha3pIBaeTCs Koarysiuein?
Ha3zoBute cnocoObl Koarysisiiuu 30J1eH.

Tema «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE npoueccobn»

OKucaumenbHo-60ccmanogumesnbHble peaKyuu
Kakue peakuiuy Ha3pIBalOT OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIMU?
UYTo Ha3bIBalOT OKUCIEHUEM U BOCCTAHOBJICHUEM?
UTto Ha3bIBalOT OKUCIUTENIEM U BOCCTAHOBUTENEM?
HazoBure BemecTBa, N3BECTHBIE KAK CHJIBHBIE OKHACIUTEIN.
Ha3oBute BeniecTBa, M3BECTHBIE KaK CUIIbHBIE BOCCTAHOBUTEIIH.
Uto Ha3bIBAIOT OKUCIIEHHOH (POPMOI 1 BOCCTaBICHHOM (hopMoii BeriecTBa?
B kakux ciydasx BeliecTBa MNPOSIBISIOT TOJNBKO OKUCIUTENbHYIO (yHKuuto? Ilpusenure
IIPUMEPBHI.
B kakux ciydasx BemiecTBa MpOSBISIOT TOJIBKO BOCCTaHOBUTENbHYIO (QyHkuuio? I[IpuBenute
IIPUMEPBHI.
B kakux cioyyasx BelecTBa MPOSBISIOT OKHCIUTENbHYIO M BOCCTAHOBUTENIbHYIO (YHKIUHU?
[IpuBenuTe npUMepBHl.
SBnsieTcs 1M BELIECTBO, OTAAIOIIEE CBOM €-, B HEKOTOPOM pEaKUuW OKHUCIUTEIEM WU
BoccTaHoBUTENEM? OKHCIE€TCS OHO WM BOCCTAHAaBIMBAETCA?  YBeIW4MBAacTCd WU
YMEHBIIAETCS €ro CTENEeHb OKUCIICHUS?
SBnsiercd 1M BEIIECTBO, NPHUHUMAIOLIEE €-, B HEKOTOPOM pEeakUHMHW OKUCIUTEIEM WIN
BoccTaHOBUTeNeM? OKHCIIIETCS OHO WM BOCCTAHABIMBACTCA?  YBEIWYMBACTCA  HIIU
YMEHBILIAETCS €T0 CTENEHb OKUCIECHUs?
VYKaxure cTeNeHb OKUCIIEHUS aTOMOB B CIEAYIOIIMX BELIECTBAX: XJIOpUI Oapus, oA, XJIOpHas
KHMCJIOTa, IUAHUI-UOH, TUIPOKCHU]T MarHusl, TEJITypoBasi KUCJIOTA.



13. Yro Takoe OKUCIUTEIbHO-BOCCTAHOBUTEILHBIN IIOTEHITNAI?

14. Kakue peakiuu OTHOCSTCS K peakUsIM JUCIPONOPLUOHUPOBAHUS?

15. Kakwue peakiu OTHOCSATCSA K BHYTPUMOJIEKYISIPHOMY OKHCJICHHUIO - BOCCTAHOBJICHUIO?
16. Kakwue peakiiuu OTHOCSTCS K MEKMOJICKYJISIPHOMY OKHCJICHHIO - BOCCTAHOBIICHUIO?
17. Yo Takoe 3JIEKTPOABIIKYIIAs CHUIIa OKHCIUTEIbHO-BOCCTAHOBUTEIIHHOM PEAKIINH?

TeMa «JIeKTPOXUMHYECKHE CUCTEMbD)

Anekmpoxumuueckue npoyeccol
DIIEKTPOXUMUYECKUE CHUCTEMBI.

Knaccudukanus 31eKTpOXUMUIECKIX TPOIIECCOB.
INanpBanm4eckmii 35memMeHT Jdanusms — SIkoowu.
DIEKTPOABUKYILAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.
N3mepenne 3eKTpOoAHBIX TOTCHIIHAIOB.

Psim cTaHmapTHBIX AJIEKTPOJHBIX TOTEHIManoB. CBOHCTBA METAUIOB B COOTBETCTBHH C HX
MIOJIOKEHUEM B PSIIy HAMPSKCHHH.

7.  VYpasuenue HepHcra.

8.  DNeKTposu3 pacIiiaBOB U PACTBOPOB.

9.  KaroaHble B aHOIHBIC IPOIIECCHI.

10. OO6weaunennsiii 3akoH dapanes. Beixox mo Toky.

S~ wdPE

Koppo3usa memannos
1. Yo Takoe koppo3usi?
2.  Kakwue BUabI KOPPO3UH BaM U3BECTHBI?
3. DuexTpoxuMHUYecKas KOppo3us. AHOJHOE OKHCICHHE METalla W KaTOJHOE BOCCTAaHOBIICHHE
OKUCIIUTESL.
4.  Tlepeuncnure CrioCOOBI 3aITUTHI METAJIIIOB OT KOPPO3HH.
5. Ilouemy Bo3pociia CKOPOCTh BBIJICICHHS BOJAOPO/Ia U JOOABICHUH COJIN?
6.  CpaBHHUTE pe3y/IbTaTHI ONBITOB [0 KOPPO3HH IPU KOHTAKTE JKejIe3a U [IMHKA, U Kelle3a U MEIHOU
MIPOBOJIOKH B JUCTHJUTMPOBAHHON U «MOPCKO» Bojie. I e mpoiiecc nmporekaet ObIcTpee U 4YeM BbI 3TO
o0BsicHuTE?

Bapl/laHTbI TeMaTH4YeCKHUX TEeCTOBBIX 3aJaHuM I TEKYIIEro KOHTPOJIsA
XuMHu4yeckas TePpMOANMHAMHUKA

B Tectax mo teme «XuMHuuecKas TEpPMOJAMHAMUKAY: TIEPBBIE IIECTh 3aJaHUI OIEHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aiI, a BOCBMOE, IEBITOE U JIECATOE 3aJaHusa — B 2 Oaia.

Tect Ne 1

1. Tlpu paccMOTpeHHH XUMUYECKON PEAKIUH cucmemMd O3HAYaeT:
a) HCXOIHbIE peareHThI
0) MPOAYKTHI XUMHUYECKOU peaKkIuu
B) PEAKLMOHHBIN cocy
I) HCXOJHBIE pEareHThl U MPOIYKTHl PEaKIINU
2. Tlepsblil 3aK0H (MepBOE HAYAJIO0) TEPMOIMHAMUKHN MAaTeMaTHUYECKU 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K = Agxp (- EA/ RT)
0) K=R/Na r) AU= Q-W
3. B sKk30TepMHUecKOi peakIuu:
a) SHTAJIBIINS PEAKIIMOHHOU cucTeMbl oBeimaercs (AH > 0)
0) TermoBoit a3 ekt peakiuu otpunareiacH (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHON cucTeMbl ymMeHbaeTcs (AH< 0)



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

a) AUct B) Q013"
6) AHozgg F) AHct
5. Kakwe u3 npuBeACHHBIX PEAKIHH IBISIOTCS SHIOTEPMHUUCCKUMHE?
a) 1/2 N+ 3/2 H,=NH3 AH = — 46 K][x/Mob
0) Hy+4/2 0,=H,0, AH = -242 K]I/monb
B) 1/2 N2+ 1/20,=NO , AH = 90 K]I>x/moib
r) 1/2H,+1/21,=HI, AH = 26 K]I>x/Moi1b

6. Kakas w3 HanmMCaHHBIX HIDKE PEaKIMid OTBEYAET TEIUIOTe oOpa3oBaHus Ookcuua azora ( || ) B
CTaHJIAPTHBIX YCIOBUSX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NH3+ 520, =2NO+3H;0
7. Ilpum BoccranoBienun 16T okcuma meau( || ) mo peakuuu :
CuO () + C (rpagur) = CU (¢ + CO (), mormotunock 22 kI TEMI0THI.
DOHTanbnus 00pa3oBaHus OKcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hua peakmuu  NiO oy + C (pagury = Ni ) + CO (. Ompenenure BO3MOXKHOE HAIpPABICHUE
CaMOTIPOM3BOJIBLHOI'O TCUCHHS PEAKIIMU TIPU CTaHAAPTHBIX YCIOBUSX U pU Temnepatype 627°C.

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

B otBete ykaxute 3HaueHus sHepruu ['mOOca mpu CTaHIApTHBIX YCIOBUSX, IPU TEMIEpaType
627°Cn Temneparypy Hadajla peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTPOIHS TPU Pa3I0KEHUN KapOOHaTa KabIHs?
a) yBEeJIMYNBACTCS B) HE YMEHBIIIAETCS
0) yMeHbIlIaeTCs T') HE 3HaI0
10. [lanHas peakuus:
2KC103 (TB) —2KCl1 (TB)+302 (r) AH<O
MOJKET CaMOIIPOU3BOJIBHO NTPOTEKATh
a) B IPSIMOM HaIlpaBJIEHUU B) HE MOXET 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 ONMHHAAIATOE
—B 2,5 Oamna.

Tecr Ne 1

1. Pasnen XMMUU, U3YYAIOIIH CKOPOCTH M MEXAHU3MbI XUMHYCCKHX PEaKIUi, Ha3bIBACTCS
a) XMMHUYecKast TEpPMOIHHAMHKA
0) TEpPMOXUMHUS
B) XMMUYECKasi KHHETHKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — 3TO ...
a) BpeMsi, 32 KOTOPOE MOJHOCTBIO PACXOIYETCS OJTHO M3 UCXOIHBIX BEIECTB



0) U3MEHEeHHEe KOJMYECTBA BEIICCTBA PEAareHTOB (MJIM MPOIYKTOB) PEAKIINH B CAMHHUITY
BpPEMEHH B €IMHUIIE O0BeMa
B) KOJIMYECTBO BEUIECTBA MPOJTYKTOB PEaKLUK K MOMEHTY OKOHYAHHSI peaklnuu
B kakux enquHuIaxX BbIpaXaeTcs CKOPOCTh XUMHUUYECKON peakiuu?
a) MOJIb JI et
0) Oe3pa3mMepHas BeTUIHHA
B) MOJIB C
Ot Kkakux (paKTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIIHA?
a) OT MPUPOJIbI PEarupyIOLUX BEIIECTB
0) OT TeMIepaTypsl
B) OT 00beMa PeaKkIMOHHOTO cCocy/a
CocTosiHre XUMUYECKOTO PAaBHOBECHS 0OpATUMBIX IPOLIECCOB KOJTMYECTBEHHO XapaKTepU3yeTcs ...
a) PaBHOBECHBIMH KOHIICHTPALUSAMH MPOJYKTOB PEAKIHH
0) SHEpruei aKTHBU3aAIUU
B) KOHCTAHTOI paBHOBECHS
Kak 3anuceiBaeTcsi BbIpaKe€HHUE JIJIsI CKOPOCTU PEaKIIUN
4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)
a) V = k[NO]"[H.0] 6) V = k[NHs][O] 8) V = kK[NOJ*[H,0]°
Kak 3anumercst BeIpaykeHHe I8 KOHCTAaHTHI 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]
Kakoii oTpe3ok Ha quarpaMme MoKa3bIBaeT 3HAYeHUE TEIUIOBOTO A deKTa peakuun?
ayl E*%

[

5) 2 2

A
% ;
—y A

B) 3

v

XOJI pEaKIfu

9. UYt0 MOXHO CKa3aTh O PEAKIUH, N300pKEHHOW Ha TUarpaMmMe K Bonpocy 87

a) 9K30TepMHUYIECKast peaKius
0) SHIOTEepMHUUECKas PeaKIUs
B) peaKIIMsl OMUCHIBAET COCTOSTHUE PABHOBECHS

10. PaBHOBecue peakmuu  Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEIIAETCsI BIIEBO.

a) MpH MOHUKEHUH TEMIIEPATYPhI
0) Tpy MOBBILIEHUH TEMIIEPATYPHI
B) IIpY MOBBILLIEHUH J1aBJICHUS

11. ina peakunu Cyy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PAaBHOBECHUS PaBHA
0,8. PaBHOBECHas1 KOHIIEHTpAIIMS BOJOpOa paBHA 1,2 MOIB/1. BEIYHCINTE UCXOTHYIO KOHIICHTPAIIHIO
BOJIOpOJIA.

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 YPaBHEHHE 3aIUIICTCS 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 r) xnopuna 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) 1006aBUTH CONIAHYIO KHCIOTY
2) 100aBUTH IIEIOYb
3) pa30aBUTH PaCTBOP BOJOM
4) TMOBBICHTH TEMIIEPATYPY
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. Ompexenute mpoM3BEICHHE
pactBopuMoctu AgC204
1) 5-107"? 2)1,16:10°  3)10,7.10° 4)2,31.10°°
7. MaccoBast 107151 paCTBOPEHHOTI'0 BEIIECTBA — 3TO OTHOILLICHUE
1) Mmacchl BelecTBa K Macce BOJIbI
2) KOJMYECTBa 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) TUAPOKCH] Kaus
3)  XJopHI Kalblus
4) MaprasioBas KUCJIOTa
9. M3BeCTHO, YTO BOJIHBIE PACTBOPHI MHOTHX COJIE MOTYT MMETh IICJIOYHYIO WM KUCIYIO Cpeay.
[IpuunHOi 5TOTO ABIAETCA ...
1) osnexTponu3 comneit
2) IUCTIPONIOPLUOHUPOBAHUE CONEH
3) ruapaTHpOBaHUE CONEi
4) THIPONIU3 COJCH
10.3nayenne PH uncroit Bosw ipu 25°C cocrasisieT
1)1 2) 7 3)0 4) 10

JucnepcHbie CHCTEMBI

B Tectax mo Teme «JlucmepcHbIe CHCTEMBD»: MEPBOE, BTOPOE, TPEThE M UYETBEPTOE 3aJaHUS
OllEHUBAIOTCA B 1 0aJl1; mATOE U IIeCTOE 3aJaHus - B 3 Oaa.

Tect Nel



1. VYkaxwure pa3Mepbl YaCTHIl KOJJIOUIHBIX CHCTEM

1) menbire 1 HM

2) 6ombIire 100 HM

3) ot 1 um g0 100 HM
2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEIOT
MOJIOKUTEIBHBIN 3apsia?

1) KaTHOHBI

2) aHHOHBI

3) moJsipHBIC MOJICKYT
3. Iy KaKoro 3JEKTPOIUTA MOPOT KOATYIISIIUN KOJUIOU/IA C MOJIOKUTEIFHO 3apsSHKEHHOW YacTULICH
JOJDKEH ObITh HAMMEHBIIINM?

1) xopua Kamus

2) cynbdar Kamust

3) oprodochar Kamus
4.  Mumenna 3051 UMeeT CTPOEHHUE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”
KaKOH 3JICKTPOJIUT UTPACT POJIb HOHHOTO cTabuim3aropa?

1) xnmopup xenesa (111)

2) Boga

3) ruApPOKCHT KaJTns
5. IIpu B3aummogeiictBuu 20 mun 0,001H nutpara csunma (1) ¢ 10 man 0,02H cynwsdarta kanus
obpasyercss 30mb cynbdara cBuama (l1). K kakomy 31€KTpoay IOJDKHBI MEPEMEIIAThCS YaCTHIIBI
JHMCTIEPCHOM (ha3bl MPH AMEKTPOIH3e?

1) HaxOASTCS B COCTOSHUM TUHAMUYECKOTO PAaBHOBECHS

2) K KaToy

3) k aHOY
6. B nBe kosObl HAJIMTO 11O 50 MIT 30715 TUAPOKCH A JKene3a. JIJist TOro 4TOObI BBI3BATh KOATYIISIIUIO
30151 moTpeboBanock 100aBuTh: B nepByto — 5,3 M 1H pactBopa xsopuna kamus; B apyryro — 18,7 miu
0,001H pactBopa docdara HaTpusi. Berauciaute mopor Koaryasiul KaKI0ro dJICKTPOIUTA.

OKHCAUTEIbHO-BOCCTAHOBHTEIbHBIE npoueccChl
B Tecrax mo teme «OKHCIUTEIHLHO-BOCCTAHOBUTEILHEIC MpoHecCChI»: MEPBOC, BTOPOC, TPETHE,

YETBEPTOE M MATOE 3a7aHusl olleHuBaroTcs B 0,5 O6anna; mecroe — B 1 6amr; ceapbmMoe U BOCbMOE — B 2
Oama, a 1eBsTOC — B 2,5 OasuIoB.

Tecr Ne 1

1. OKuCIUTENs — 3TO aTOM, MOJICKYJIA UK HOH, KOTOPBIH ...
1) YBEJIMYMBAET CBOIO CTEIIEHb OKHUCIICHHUS
2) OPUHAMAET DIICKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI

2. TIpoiiecc BOCCTAaHOBIICHHUSI IMEET MECTO B Clly4ae, KOT/a ...
1) HEWTpaIbHBIE aTOMBI IPEBPALIAIOTCA B MOJOKUTEIBHO-3APSKEHHBIE HOHBI
2) MOJIOKUTEITBHBIN 3apsii HOHA YMEHbBIIACTCS
3) OTPULIATEIIBHBIN 3apsi]] MOHA YBEIUYNBACTCS

. VI3 npencraBneHHbIx HIKe peaknnit Kk OBP aucnponopiimoHupoBaHus IPUHAICHKHUT ...

1) S + 2HNO; = H,SO,4 + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BoccTaHOBHUTEISIM OTHOCSITCS ...
1)  meramisl, BOAOPO, YIIIEPO
2)  aKTHBHBIC HEMETAJLIbI
3)  2JEMEHTHI, HAXOAIINECS B CPEIHCH YacTH TEPUOTUUECKON CUCTEMBI
5. CterneHn OKUCIIEHUSI KUCIIOPO/a a) B BOZE M 0) B MEPOKCHIE BOIOPOIa COOTBETCTBEHHO PABHHI . ..



1) a)-2;06)-2
2) a)—-2;0)+2
3) a)-2;0)-1
6. I[lepmanranar xanus B OBP, nporekaromux B KUCJION Cpefie, BOCCTAHABJIUBAETCSA JO ...
1)  xaruona Mn?*
2)  MaHraHaT-uoHa I\/InO42_
3)  okcuma mapranmna (1) MnO
7. B peakuuu, npotekatomieir mo cxeme Cr,S3 + KNO; =2 K,CrO4 + KySO4 + NO okucienuto
MIOJIBEPTAOTCS CIICAYIOLIUE AIIEMEHTHI ...
1) asorwmcepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma k03 PHUIIMEHTOB B peakinu, MpUBEIEHHOM B Borpoce Ne 7 paBHa ...

1) 26 2) 18 3)35
9. Cymma ko3 dunmerron B peakin KMnO4 + HC oy =2 ... paBHa
1) 30 2) 26 3)35

3HeKTp0XI/IMI/I‘lECKI/Ie CUCTEMBbI

B Ttecrax mo Teme «DIIEKTPOXUMHUYECKHE CHCTEMBI»: IIEPBOE, BTOPOEC W IIATOE 3aJaHUs
olleHUBAIOTCs B 1 Oait; TpeThe M YeTBepTOe 3aanus— B 1,5 Oana; mectoe u ceapMoe — B 2 Oaa.

Tect Nel
1. DNEKTPOIHBIN MOTSHIIUAN ONIPENIENISIOT M0 YPABHEHHUIO ...
1) Hepucra
2) MengeneeBa-Knaneiipona
3) bBombimana
4)  Appenuyca
2. Paccunraiite DJIC ranbpBanudeckoro siaementa Mg|IMgSO,||CuSO,/Cu npu craBmapTHBIX
YCIIOBUSIX
1) -2,03
2) -271
3) 2,71
4) 0,81
3. Kaxkue nponykTel 00pa3yroTcst Ha KaToJie TIPH JIEKTPOIN3€ pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHUCIIOTa
4)  kucIopon
4. VYkaxuTe cymMmy KOXQQHUIMEHTOB B ypaBHEHHH JIEKTPOsIM3a pacTBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas ®W3 TPUBEICHHBIX  OKHCIUTEILHO-BOCCTAHOBUTEIFHBIX  PEAaKIUHd  MPOTEKaeT
CaMOMPOM3BOJIBLHO B MPSMOM HarpaBJIeHUH?
1). FeSO4 + Cu —...
2) CuSO4 + Fe —...
3) CuSO4 + Na —...
4) HCI+ Cu —...
6. Bbuuciute Maccy NHMHKA, TOJIYYEHHOTO TPH O3JCKTpoNu3e Cynbdara IMHKA, KOTOPBIN
npoBoAun B TeueHue 20 cek npu cuiie Toka 1A
1) 21-10*

2) 0,05



3) 0,013

4) 6,7-10°
7. [IpuBenutTe cxeMbl OSJICKTPOAHBIX MPOLECCOB M MOJEKYJIIPHOE YpPaBHEHHME pPEAKIMH,
NPOTEKAIOIICH MPU 3JICKTPOXUMHUYECKON KOppo3uu TanbBaHomapel Zn|Mg B cepHokucion cpene. B
OTBETE YKOKUTE CyMMY KO3(DPHULINEHTOB B MOJIEKYJIIPHOM ypaBHEHUU.

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

BueaynuTopHasi caMmocrosATesbHAsA paboTa OOYYAIOIIUXCS OCYIIECTBISETCS B BHIE
U3Y4YEHUs JUTEpaTyphl MO COOTBETCTBYIOUIEMY pa3zeny ¢ IpopadoTkoil Marepuana; odopmiieHus
OTYETOB IO JTJAOOPATOPHBIM pabOTaM U BBIMIOJTHEHUS JTOMAITHUX 33JIJaHUH.

BapuaHTbl TeMaTHYEeCKHX JOMAIIHUX 3aJaHUi I BHEAYIUTOPHOU caMOCTOATEIbHOI padoThI
CTY/J€HTOB IO TeMaM

Jlomaninee 3aganue Ne 1
1o TeMe «XUMH4YeCKasi TEPMOTHUHAMHUKA»

B momarmiHeM 3agaHuu 1Mo TeMe «XHUMHUYECKas TEPMOJAMHAMMKA»: IEepBast 3a7ada OLIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6ayua; Tpeths — B 1 6a.

3ajgayga Nel

Ja peakunn CHy oy + COy2 () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIIPaBIICHUE
CaMOITPOU3BOJILHOTO TCUCHUS PEAKIIUU NIPHU CTAaHIAPTHBIX YCIOBHUSAX M pu  Temmepatype T = 927 o,
eclii TeryIoBoi 3((eKT peakuuu A0 3a1aHHON TeMIiepaTypbl He U3MEHHUTCS. YKaKUTE: a) BbIAENsAeTCS
WIM TIOTJIONIACTCS JHEPTrHs B XOJe peaknuu; O0) MPUYMHY HANJICHHOTO W3MCHCHHS JHTPOIIHH.
Paccuwnraiite TemnepaTypy Hadaia peaxium.

3ajgaga Ne2

Beruncnure Tennosoit 3 dext peakuun: CaCy ) + 2 HoO) = Ca(OH); () + CoH; (), moIB3ysCh
CTaHJIAPTHBIMU TEIIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBIICITUTCS HITU
MOTJI0TUTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3ajgaga Ne3

[To TepMOXUMHUYECKIM YPaBHEHUSIM paccuuTaiiTe TeraoBoi 3pHeKT peakiuu:
Hypy + COz¢q)=CO (+ H2 Of). TepMoXxummuueckue ypaBHEHUS:

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

0)2CO« + 0y =2CO0O;3 ), AH =-566,2 kJIx.

Jlomaimnee 3aganue No 2
I10 TEME «Xnanecxaﬂ KHHETHKA»

B nomamaem 3agaHuu mo Tteme «XHMMHYECKas KMHETHKa»: TepBas 3ajada oleHuBaercs B 1,5
Oamna; Bropast — B 0,5 Ganna; TpeThs, 4eTBepTas u nsaras — B 1 6a.

3amayga Nel
Peaxius nporekaer nmo ypasHeHuio: O ) +2 CO y = 2 CO; (. HavanpHple KOHLEHTpalUu

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckombko pa3 W3MEHHUTCS
CKOpOCTh MpsMon peaknuu, korjaa mpopearupyet 30% CO? Bo CkombKO pa3 U3MEHSTCS CKOPOCTH
IIPUMOM 1 0OpaTHOM peakIuy, eClii YBEIUYHUTh JaBlIeHHE B CUCTEME B JIBa paza’?

3amaya Ne2

ITpu Temnepatype 40 °Cc HEKOTOpPOE KOJINYECTBO BEILIECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO IPU TEMIIEpaType
200 °C, ecnu TemmepaTypHbIil KO3 (UITHEHT CKOPOCTH PEaKIH paBeH 2. Bo CKOIBKO pa3 H3MEHHTCS
MPU 3TOM CKOPOCTh pEaKLHU?



3amaga Ne3
HaI>'II[I/ITe Ha4dYaJIbHBIC KOHLIeHTpaI_[I/II/I HNCXOIHBIX BCIICCTB U KOHCTaHTy paBHOBeCI/IH peaKLII/II/IZ

Fe (7 + H2O () = FeO () + Hy (1), ecniu paBHOBECHBIE KOHIICHTPALMU PEArMPYIOIUX BELIECTB PABHBIL
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.

3ajaua Ned
Jia peakumonnou cucremel: CO ) + HyO () = CO2 (y + Hj (7 HayanbHblE KOHIIEHTPALUU
paBubl: [H2O] = 0,5 momaw/n, [CO] = 0,6 Mmons/n. OnpenenuTe KOHIICHTPAIIUA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBecHUs paBHa 1,45.
3agaua Ne5
Bripasurte uepe3 KOHLIEHTpALUU PEareHTOB KOHCTAHThI PABHOBECHUS CIACAYIOIINX PEaKIIHii:
Nz(r) +3 Hz(r) =2 NH3(r)7 AH =-922 k]I x;
COQ(F) +C = 2 CO(F), AH =+160,5 KI[)K;
CO(F) + HzO(r) = CO» @ T Hz(r), AH =-41,1 k]I x.
VYkaxuTe HanpaBiICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIMA: a) IPHU TOHKEHUH
TEMIIEPATyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIIICHUU [aBICHUS, €CIM TeMIleparypa
MMOCTOSIHHA.

JlomamHee 3axanue Ne 3
mo reme «PacTBopbp)

B nmomamnHem 3amanuum 1o Teme «PacTBOpeI»: TepBas, BTOpas, TPEThd W IIATas 3aJadd
orieHuBaercs B 1 6ayur; werBepTas u mectas — B 0,5 Oaia.

3amaua Nel

B kakom o6beMe BoabI cienyeT pactBoputh 1351 SNCl, anst mosmydenus 3M pacTBopa xjopuaa
onosa (I1) c mnotHocThIO P = 1,405 T/™MNA?

PaccuuraiiTe: a) MaccoByl OO0 BEIIECTBA B pacTBOpe; O0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJIEHTA; B) MOJISLIBHOCTh; T) THUTP; 1) MOJIbHYIO JIOJIFO BEIIECTBA B PACTBOPE.

3agaya Ne2

3akoHunTE MOJICKYJIIPHBIE W  HAIIMIOIHUTE COKPAIICHHLBIC HWOHHBIC YPAaBHCHUA peaKquI
B3aMMOJICHCTBUS CIEAYIONINX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgC|2 + KOH —

CaF, + HCl—

Sb(OH)3 + H»,SO,4 —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe MO JABa MOJIEKYJSPHBIX YPABHEHUS PEAKIU K CIETYIOIIUM HOHHBIM:

Ba®* + CrOs — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H' — Zn*" +H,S

3amaga Ned

Boruncnure pH 0,05M pacTtBopa cepHON KUCIOTHI.

3amaga NeS

Kakue u3 caenyromux coneit moasepratorcs runponusy: NaSiOs. Cu(NOgz),. KBr? CocraBbre
WOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a COOTBETCTBYoUMX coneil. Kakoe 3Hauenue pH (<
WUIU> 7) UMEIOT PaCTBOPBI 3TUX COJIEH?

3amaga Ne6



Haiinute npoussenenue pacrsopumoctu PhCly, eciu B 200 mut Boabl pactBopsiercs 2,17 T 3T0r0
COEIMHEHMUS.

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

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

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

VYKaxuTe TUN KaXI0H peakivu.

Paccunraiite SJIEKTPOABIKYINYIO CHIIy H ONPEISIMTE HANpaBIEHUE CaMOIPOU3BOJILHOTO
MPOTEKAaHWUs  TMEPBOM  peakIuud  TNpH  CTAHAAPTHBIX  YCJIOBUAX,  HCIONB3YyS  3HAYCHHS
OKHCIIUTEILHO-BOCCTAHOBHUTEIbHBIX IIOTEHI[HAIOB:

Hl + HsPO, — J, + H3POs; + H,0

HNO, — HNO; + NO + H,0O

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

NH4REO4 +H, — Re + NH; + HZO

KBrO — 0O, + KBr

3ajgaga Ne2

CocTaBbTe ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA:

KMnO; + NaNO, + H,O—

NaCrO, + H,O0, + NaOH —

Bi(OH)3 + NaS,0g+ NaOH —

Bi.O; + C —

Mg + HN03 (pa36)_’

3amaga Ne3

Haubl 1Be okucnutenbHO-BoccTaHoBUTeNbHBIe mapbl: KNO,;, KNOjz; u Pb(NOgs);, PbO..
[Tonb3ysick Tabnuileld CTAaHAAPTHBIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX MOTEHIIMANOB, COCTAaBbTE
ypaBHEHHE BO3MOXKHOW peakumu B ykazaHHoi cpene (HNOs). Paccuumraiite 3HaueHme
ANEKTPOABIIKYILEH CHIIBI PEaKIIUU.

Jlomamnee 3aganue Ne 5
o TeMe «JIeKTPOXUMUYECKHE CHCTEMbD)

B momarraem 3amaHuu 10 TeMe «DJIEKTPOXUMUYESCKUE CHCTEMBD: ITepBasi 3a/1aya OICHUBACTCS B
1 Gamn; BTOpas — B 1,5 6anna; TpeThs — B 2,5 Oamna.

3amayga Nel
CocTaBbTe IJIEKTPOHHO-MOHHBIC YpPAaBHEHHS DJEKTPOJHBIX TMPOIECCOB W  MOJEKYISIPHOE

ypaBHEHHE TOKOOOpa3yrolllell peakiuu, IMpoTeKaromeld Mpu paboTe TajJbBaHMYECKOTO 3JIEMEHTa
Co/Co(NOs3), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raapBaHHUECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIIOBUSIX.

[IpuHsB MOTEHLMAN aHOJAa PaBHBIM CTaHJIAPTHOMY 3HAYEHHIO, pPAacCUUTATe KOHIIEHTPAIUIO
KAaTHOHOB METaJljla B KATOAHOM pacTBOpE, pu koTopoi 3/C ranbBaHMUECKOI0 3JIEMEHTA YMEHBIINTCS
Ha 0,02B.

3amaua Ne2

[IpuBenure cxembl BJEKTPOAHBIX TPOIECCOB U MOJEKYJISpHbIE YpaBHEHUS PpEaKIHii,
MPOTEKAIOIINX TPHU MEKTPOXUMHYECKOH Koppo3uu ranpBaHonapel Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQ)KHOM BO3IyXe€.

Omnpenenute yObUIb Macchl aHOJA NMPH KOPPO3UHM B KUCIION cpene 3a 20 MUH, €ClIM CKOPOCTh
kopposuu cocrapmia 0,01 /4.

3amaya Ne3



CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHS OJJIEKTPOJHBIX IPOLECCOB (aHOJ HHEPTHBIA) U
MOJIEKYJISIPHOE YPaBHEHHME PEAKLIMH, IPOUCXOAAIIEH NP 3JIEKTPOIIU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOy,

Bbraucnure ¢akTHueckoe KOJMYECTBO METallla, IMOJyYEHHOrO Ha KaToJe TMPH DIICKTPOJIH3Ee
Co(NO3),, eciu 37eKTpOIIKA3 TPOBOAMWIM B TeueHHH | 4. BrIxoa MeTaiia mo ToKy coctaBui 85%.

VYkaxuTe BO3MOKHBIC TPUUMHBI YMEHBIIICHUS BBIX0/Ia METAJIJIa 110 CPABHEHUIO C PACUETHBIM.

BapuanT 10oMalHeil KOHTPOJILHOI PadoThI

BAPUAHT Ne 1

TEMA 3AJJAHHUE
Tema 1. 3ananme 1. OxoH4YaHWE BIEKTPOHHOU  (POPMYIIBI
TeproanyecKas CHCTEMA JJIeMeHTOB | ....65°6p" . Vkakure II0JIO’KEHUE JJIEMEHTa B
CTPOEHHE aTOMa MIEPUOJNYECKON CHUCTEME: MEPUOJ, IPyMIy, HOArpYIILY,

Ha3BaTh d2JeMeHT. CocTaBbTe SJIEKTPOHHYIO GopMyny
aToMa »>JIEMEHTA. YKaXUTE€ OJJIEKTPOHHOE CEMENCTBO,
METaJI HIIA HEMETAIII. CocTaBbTe
ANEKTPOHHO-TpaduuecKyr0 (HopMyiry JUisl yKa3aHHBIX
3JICKTPOHOB B HOPMAJILHOM COCTOSIHUH.

3aganne 2. VYka3zaTh BCE KBaHTOBEIC 4YHCIA JUJIA
ANEKTPOHOB, OTBEYAIOIIUX CIEAYIOMIEH AIIEKTPOHHOU

dopmyie 5p°

Tema 2. 3apanune. CocTaBbTe YpaBHEHHUS PEAKIIMi, IPYU TOMOILIHU
KHuc10THO-0CHOBHBIE CBOMCTBA KOTOPBIX MOKHO OCYIIECTBUTH CIICTYIOIIHE
BelleCTB MpeBpalieHus
Zn — Zn0O — ZnCl, — Zn(OH),—>Na,[Zn(OH)4]
Tema 3. 3ananme 1. [Ina peakuun FesOupq) + Hyry = 3Fe0gq + HOr
XuMHnuyeckasi TepMOJANHAMUKA OTIPENIENTUTE BO3MOXKHOE HATPABJICHUE CaMOIPOU3BOIILHOTO

TEUECHUsI PEaKUUH TPH CTAHIAPTHBIX YCIOBUSAX W TIPH
Temmeparype t =1227°C, ecim TeruioBoit S¢dekT 10
3aJTaHHOM TeMIepaTypbl He U3MEHHTCSL.

VYKaxure: a) BBIIEISAETCS WM TIOTJIOMIACTCS SHEPTHS B XOZIE
peakiyy; O) NPUUYMHY HAWIEHHOTO WM3MEHEHUsI SHTPOIHU.
Paccunraitre Temrieparypy, Ipu KOTOPOH YCTaHABIMBACTCS
paBHOBECHE U IPOUCXOAUT cMeHa 3Haka AG.
3ananue 2. Beranciure TernoBoit addext peakimu 3FesOyk)
+ 8A|(K) = 4A|203(K) + 9Fe(K), MONB3YSCh CTaHAAPTHBIMU
SHTAIBIMAMU ~ OOpa30BaHMsI ~ PEArupyrolMX  BELIECTB
(mpunokenue 3). CKOJIBKO TeIIOThI BbIIETUTCS (IIOTJIOTUTCS)
npyu 00pa30BaHKM BeliecTBa F€ B konmmuecTse 56 r?

Tema 4. 3aganue 1. TemmneparypHbiii Ko3(hdULIKEHT peakuuu
XUMHYeCKasi KHHEeTHKA U paBeH 2,5. Kak M3MeHMTCS CKOPOCTb PEaKLMH: a) NpHU
XHMHYECKOe paBHOBeCHE MoBBIIIEHNN TemrepaTypsl oT 60 nmo 100°C; 6) npu

OXJIAKJIEHUM peaknoHHOM cmecH oT 50 1o 30°C?
3ananme 2. Jliis oopatumoit peakiun FesOux) + Haypy =
3FeO) + HoO3anummre BbIpakeHHe KOHCTAHThI
paBHoBecust AH®, x/[x =+ 69,8. Tlpemnoxute cmiocoOb!
YBEJIMYEHUS] KOHIEHTPAIMH TPOAYKTOB PEAKIIHH.

Tema 5. PacTBopbl 3aganue 1. B 180 M Boasl pactBopeno 20 r cynbdara
Mmapranua. [Tonyanncs pactBop miotHoctso 1,101 r/m.
Beruuciure MOJIIpHYI0, HOPMaJIbHYIO, MOJISUIBHYIO
KOHIICHTPALMU U MAaCCOBYIO JIOJIO PACTBOPEHHOTO




BELIECTBA.
3ananue 2. CocTaBbTE MOJIEKYJISPHBIE U
MOHHO-MOJIEKYJIIpHbIE YPaBHEHUS PEaKIIHii
B3aUMOJICHCTBUS B PACTBOPAX MEKIY:

Biz(SO4)3 u NaOH; FEC|3 u H»S;

NH;OH u MnC|2; H,SO,4 u Ba(OH)z.
3aganme 3. CocraBbT€ HMOHHO-MOJIEKYJISIDHBIE U
MOJICKYJISIpHBIC ypaBHeHHs ruaposim3a cosieii NapSiOs,
SbCl3, Rb,SO,4. Kakoe 3nauenune pH (>7, <7) umeror
pacTBOPBI ITUX COJIEH?

Tema 6. 3aganue. MeTo10M 3J1€KTPOHHOTO OanaHca moadoepuTe
OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE | KOOPDUIIUEHTHI B yPAaBHEHUSX, YKAKUTE OKUCITUTENh U
CBOIicTBa BelleCcTB BOCCTAHOBUTEJb, HAITUIINTE 3JIEKTPOHHBIE YPABHEHUS

IIpOLECCOB OKUCJIICHUA U BOCCTAHOBJICHHUA
H3PO3; + KMnO4 + H,SO,4 = H3PO4 + MNSO4 + K,SO4 +

H,0
CuSO4 + H3PO;, + H,0O = CuH + H3PO4 + HSO4
Tema 7. 3ananme 1. /{114 raapBaHUYECKOTO DJIEMEHTA,
DIeKTPOXMMHUYECKUE CUCTEMbI 00pa30BaHHOTO IIACTUHAMHU U3 METAJIIOB

Zn u Ag, norpyXeHHbIX B paCTBOPBI UX COJIEH C
KOHIIEHTpaLueil HOHOB METaJlJIOB

A"™ =0,01u B™ =0,05

1) cocraBbTe CXEMY rajibBAaHUYECKOTO 3JICMCHTA;

2) HAIUIIUTE YPaBHEHHS dJICKTPOIHBIX IMPOIECCOB U
TOKOOOpa3yroulel peakiuu;

3) paccuMTaiiTe MEKTPOABIKYIIYIO CHITY
raJbBaHUYECKOTO 3JIEMEHTA.

3aganue 2. CocTaBbTe ypaBHEHUS AJIEKTPOIHBIX
MIPOIIECCOB (AHOJ MHEPTHBIN) U MOJIEKYJISIPHOE
YpaBHEHHE PEaKIUH, IPOXOIAIIEH MPHU 3JIEKTPOIU3E
pacriaBa WM pactBopa iekrponura  pacruias CaCly
BrruncnuTe Maccy MeTasuia BhIACTUBIIETOCs Ha KaTo/e,
€CJIN DJIEKTPOJIN3 NPOBOIWIHN ITpH cuie Toka A =10,0. B
TeueHue BpeMeHu = 2,5 4.BbIxon Metaiuia no Toky Br
coctaBua  98%.

3aganue 3. CocTaBbTe ypaBHEHUS AJIEKTPOIHBIX
IIPOLIECCOB U MOJIEKYJISIPHOE YPABHEHHE PEAKLIUH,
MPOTEKAIOIIEH MPH SIIEKTPOXUMUYECKONU KOPPO3HH
rajgpBaHomapel: Pb - Sn

a) B KUCJION Ccpefie;

0) B aTMoc(epe BIaKHOTO BO3IyXa.

KOHTpOHBHLIe BOIIPOCHI IO TEMaM
KOHTpOJII)Hble BOIIPOCHI MO TEME «XuMHuUYecKas TEPMOIUHAMUKA»

OCHOBBI XUMUYECKON TEPMOAMHAMUKU: TIOHSATHE CUCTEMBI, BUJIbI CUCTEM.

TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Padorta. Teriora.

[TepBblii 3aKOH TEPMOJAMHAMUKHU (BBIBOJ).

OHTaNBNUA KaK (GYHKIUS COCTOSHUS CUCTEMbI. DHTAIbINS 00pa30BaHMs BELIECTBA.

TennoBoit 3¢dekr xumudeckor peakiuu. DakTophl, BIMAIONME HAa TEIIOBOH A(pdeKT
XUMHYECKON PEAKIIUU.

7.  Tepmoxmmus. 3akoH ['ecca.

8.  CnencrBus u3 3akona ['ecca.

9.  DuTpomnus Kak PyHKIUS COCTOSHUS CUCTEMBI.

SN



10.

BTopoii 3aKk0H TepMOJIMHAMUKH.

11. Tperuii 3aK0H TEPMOJIUHAMUKH.
12. Dueprus ['m606ca.
13. HanpasieHue caMOnpoU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

KoHTpoJibHbIE BONIPOCHI 110 TeMe «XMMHYeCKasi KHHETHKA)
1.  Xumnueckas kuHeTuka. CKOpOCTb XUMHUUECKON PEAKIIMU U METOJIbI €€ PETYJIUPOBAHUS.
2.  BiusHue KOHLIEHTPALMH HA CKOPOCTh XUMUYECKON PeaKIiK (3aKOH JEHCTBYIOLIUX MAacc).
3.  BumsHue Temmnepatrypsl Ha CKOPOCTh XUMHUYECKOM peakiuu. [IpaBuno Bant — [N'odda.
4.  Teopust akTUBHBIX CTOJIKHOBEHUU AppeHuyca.
5.  DHeprus akTUBalUU. Y paBHEHUE AppeHHycCa.
6. Teopus nmepexoHOr0 KOMILJIEKCA. JHEpreTUdYecKast JuarpaMma.
7.  Kpusas Makcsemia — bonbiiMana. DHepreTudeckuii 6apbep.
8.  Karanuruueckue CUCTEMEI.
9. BrusgHue KaTanM3aTopa Ha CKOPOCTh XUMUYECKON PEaKIIHH.
10. TomoreHHbIH U TETEPOTEHHBIN KaTaIH3.
11. KomnebaTenpHbIC pEaKIIUH.
12. Xwumunueckoe paBHoBecue. OOpaTuMbie 1 HEOOpPATUMBIEC PEAKIINH.
13. KoHcTaHTa XMUMHYECKOTO PAaBHOBECHSI.
14. Cwmemenue xummnueckoro pasHoBecus. [lpunnun Jle-Illarense.
15. BnwusHHe KOHIEHTpPALIMH, 1aBICHUS U TEMIIEPATypBhI.
16. ®da3oBble paBHOBECHSI.
17. ®da3oBble 1UarpaMMsbl 1151 OJHOKOMIIOHEHTHBIX CUCTEM.

KontpouabHbie Bonpockl o Teme «PacTBopbn»

7. Tlonsrue pactBopa. PactBoprMocCTb BemiecTBa. PactBopumocTs rasa.
8.  PactBoprl. CrnocoObl BBIpa)KEHUS KOHIEHTPAIIMKA pPAacTBOPOB (MaccoBas MAOJs, MOJSpHas
KOHIIEHTpAIIKs, MOJISIPHAst KOHLIEHTPALIKUS SKBUBAJIEHTA, MOJIbHAS IOJISA, THUTP).
9.  KommurarusHbIe CBOMCTBA pacTBOPOB. VneanbHbII pacTBOP.
10. 3akownsl Payns: | (Tonomerpuueckuii) u |l (30ymarnockonuyeckuii 1 KPUOCKOTTHMUECKUN ).
11. Ocmoc. OcmoTrueckoe napienune. Cxema ocMoMeTpa.
12.  Kucia0THO-OCHOBHBIE B3aUMO/ICHCTBHS BEIIECTB.
13. HonHas Teopusi KUCIOT M OCHOBaHWH AppeHnyca. OCHOBHBIE MOHSTHS W TMOJOXKEHHUS TEOPHU
Appennyca.
14. uccommamusi KHCJIOT, OCHOBaHUW W COJE€H C TOYKH 3pEHUS] MOHHOW TEOpUH AppeHunyca
(mpumepsl).
15. Crenens aucconnanuu. CUIBHBIC U CIa0BIE DIEKTPOTUTHI.
16. Huccoumanus cnadbbix snekTponnToB. KoHcTaHTa AMcconMaum.
17. 3akon pazbasnenus OcTBaibpaa.
18. Peakuuu HOHHOTO OOMEHA MEXAY JIEKTPOJIUTAMU (Ha MpUMEpe peakuuii oOpa3oBaHus ci1aboro
AJIEKTPOJINTA, OCAJIKA M Ta3a).
19. TlpousBeneHue pacTBOPUMOCTH.
20. HonHOe mpou3BecHUE BOIbI. BOIOPOIHBIN U THIPOKCHIIBLHBIA TOKA3ATEH.
21. Twunponus coneit. Tumsl ruapoIn3a coyei.
22. KonmuecTBeHHBIE XapaKTEPUCTUKH MpoIlecca THAPOITU3a.
23. ®daxTopsl, BIUSIOLINE HA IPOLIECC THIPOIH3A.

KoHnTpoJbHBIe BONIPOCHI 10 TeMe «/lucnepcHble CHCTEMBbI»
1. I'ereporennsie cMecH. [lucriepcHble CUCTEMBI.
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11.
12.
13.
14.
15.

0.
1.
12.
13.

HucnepcHoctb. Kitaccudukanum 1ucrepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguisHbie 1 110(OOHBIE KOJIIOUIBI.
CrniocoOblI MostydeHus KOJUTOUIHBIX PACTBOPOB.

CrpoeHre KOJIOUTHBIX YacTHULl.

[IpaBuno ®asHca — [leckosa.

Y CTOMYNBOCTH KOJUTOUAHBIX cucTeM. CTaOUITN3aTOpPHI.
Koarymnsuust mnoduibHbIX 1 TM0(POOHBIX KOJIJIOUIOB.
CenumeHTanus KOJUIOUIOB.

Koarynsiuust KOJUIOUAHBIX PACTBOPOB JIEKTPOIUTAMHU.
ITpaBumno lyneue — 'apau. Koarynupyromas crnocoOHOCTb.
OnTHyeckue CBONCTBA KOJIJIOUHBIX PaCTBOPOB.
DNeKTpUUecKHe CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KoHTposbHbIe BONpockl 10 TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIE
MPOIECCHI»

OCHOBHBIE TOHATHUSI TEOPUU OKUCITUTEIHFHO-BOCCTAHOBUTEIIBHBIX PEAKITHI.
OKHUCIINTEIFHO-BOCCTAHOBHUTEIIbHEIC CBOMCTBA BEIIECTB.

Bakueiime OKUCINTENIN 1 BOCCTAHOBUTEIIH.

THIIbI OKMCIIMTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIUi (TIPHUMEPHI).
OKHCIUTEIFHO-BOCCTAHOBUTEIBHEIN ITOTCHITHA.

Ypasuenue Hepucra.

CocraBiieHUe OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHI.
Hanpapnenue oKMCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KoHTpoJsibHbIE BONPOCHI 110 TeMe «JJIeKTPOXUMHUYECKHE CHCTEMbI

DnekTpoxumMmuueckue cuctembl. Kimaccudukarus 3MeKTpOXUMUIECKIX MTPOIECCOB.
DIIEKTPOXUMUYECKHE TTPOIIECCHI, MPOTEKAIOIINE HA TPAHUIIE pa3/iea «MeTal — pacTBOPY.
["anpBanmveckuii anemeHT Jlanuamsa — Skoowu.

DIEeKTPOABMKYIIAS CUJIA TAIbBAHUYECKOTO AJIEMEHTA.

N3MepeHne dIeKTpPOIHBIX NOTEHUUAIOB. Psa  CTaHZAPTHBIX JJIEKTPOAHBIX IOTEHIIUAJIOB.

CBoiicTBa METAJUIOB B COOTBETCTBUU C UX MOJIOKEHUEM B Py HAIPSLKEHUH.

16. VYpasuenue Hephcra.

17. DOnexTtponus pacmiaBoB U pacTBOpOB. KaTonHble U aHOIHBIE POLIECCHI.
18. OO6weaunennsiii 3akoH dapanes. Beixox mo Toky.

19. Koppo3sus meramioB. Kinaccudukarus KOppo3HOHHBIX TPOIIECCOB.

20. XwuMuueckas KOppO3Hs.

21. DnexTpoxuMUYecKas KOppo3ws. AHOTHOE OKHCICHHE MeTallla M KaTOJHOE BOCCTaHOBIICHHE
OKHCITUTEJI.

22. Tlpumepsl KOPPO3UHU B KUCIION CpeJie B aTMOC(EPHON KOPPO3HH.

23. CkopocTh KOPpO3UH.

24. 3amuTa METauIoB OT KOPPO3HUH.

25. 3anuTHBIC TOKPHITHS.

26. DIEKTPOXMMHYECKHE CITOCOOBI 3alIUTHl OT KOPPO3UH METAJLIOB.

27. XuMUYecKHe UCTOUYHUKH TOKa. ['allbBaHMUECKUN DIIEMEHT.

28. XWMHUYeCKHEe NCTOUYHUKHU TOKA. AKKYMYJISITOPHI.

29. XuMHUYeCKHe UCTOUYHUKH TOKA. TOTUIMBHBIE JIEMEHTHI.



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 O0y4YeHHUS! U OLIEHOYHbIE CpeACTBA /AJsl NPOBeleHHSs
NMPOMEKYTOYHOI aTTeCTAINH:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

OIIK-3: Cnoco0OeH MpUMEHSTh COOTBETCTBYIOIIMN (PU3MKO-MAaTeMaTHUECKUi ammapaT, METOJbl aHalIM3a U MOJEIMPOBAHUS, TEOPETUYECKOTO U
SKCHEPUMEHTAIBHOIO UCCIIEJOBAHUS NIPU PEIIEHUH TPO(eCCHOHAIBHBIX 3a1a4

OIIK-3.1

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

MOJCIIMPOBAHUU U MMPOCKTUPOBAHUU
OHCProCUCTEM

Hepeqenb meopemu4ecKux 60npocoe

1. OCHOBHBIE METO/IbI XUMHUECKOI'0 aHAJIN3A.
2. OcHoBHBIE IPUOOPHI U 000PYIOBAHUE JUIsI XUMHUYECKOI'O aHAJIN3a BELLECTB.
3. Metoauku npoBeaeHus onbIToB. [IpaBuia TeXHUKN 6€30MaCHOCTH.

Ilpakmuueckue 3a0anus:

1. Jna peakuuu CHy y + COy () =2 CO () + 2 Hy (1) onipeienure BO3MOKHOE HAIIPABICHHUE
CaMOIIPOM3BOJIBHOTO TEUCHHS PEAKIIMH PH CTAHIAPTHEIX YCIOBHSX M ipH  Temmeparype T =927°C,
ecnu TemnoBoi 3¢¢deKT peakuu O0 3aJaHHOW TeMmmepaTypbl HE M3MEHHUTCS. YKaxHUTe: a)
BBIJICJISICTCS. WIIM TIOTJIONIAETCS SHEPrusi B XOJ€ 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 HalpaBlIeHUE CMEIIEHHS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKLui: a) PU MOHMWKEHUU TEMIIEpaTyphl, €CIU JaBJICHUE MMOCTOSHHO; 0) mpu
MOBBILICHUY JIABJICHMS, €CIIM TEMIIEPATypa MOCTOSHHA.

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

4. Kakue wu3 crnepyromux coned moxaseprarorcs rujaponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBpTe MOHHBIE M MOJEKYJSPHBIE YPAaBHEHHUs THAPOJN3a COOTBETCTBYHOIIMX coiyiel. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 3o1p rumpokcuaa Maruus noiydeH myrem cmemuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TOJYYEHHOTO 30JI1 W HAIUIIATE
(bopMyity ero MULEIUIBI.

6. PaccunTaiiTe 2JIEKTPOJABIKYILYIO CHIIy M ONPEIEIUTE HAIPABICHUE CaMOIIPOU3BOJIBHOIO
MPOTEKAHUS peakuuu npu CTaH/IapTHBIX YCIIOBUSIX, UCIIOJIB3YS 3HauEHUs
OKHUCIINTENHLHO-BOCCTAHOBUTENBHBIX IToTeHIIMamos Hl + HiPO, — J, + H3PO3; + H,O0.

7. llpuBeaute cxeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISpPHbIE YpaBHEHHUS peakiui,
NPOTEKAIOIINX TPH JIEKTPOXUMHUYECKON Kopposun ranbaHonapel  Co/Ni: a) B kucioii cpene; 0) Bo
BJIQXKHOM Bo3ztyxe. OnpenenuTe yOblIb MacChl aHO/1a PU KOPPO3HUHU B KUCIIOi cpefie 3a 20 MUH, ecliu
CKopocTh Kopposun coctapmia 0,01 /4.
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MHAMKATOpa KOMIIETEHIIUH
8. CocraBbTe 3JEKTPOHHO-UOHHBIE YPAaBHEHHS IEKTPOAHBIX MPOLECCOB (aHOJ UHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHHUE PEAKIINHU, TPOUCXOIAIICH pH 3eKkTposnse pactBopa CoSOy4 Brruncnure
(bakTHYeCcKoe KOJMYECTBO MeTaylla, MoiydeHHOro Ha kartozae mpu aiektpoiuse Co(NOs),, eciu
AJIEKTPOJIU3 TMPOBOJAUIM B TedeHUH | 4. Beixong meramna mo Toky coctaBmil 85%. Ykaxute
BO3MOJKHBIE IIPUUMHBI YMEHBIIEHHS BbIX0a METAJIJIA IO CPABHEHHIO C PACUETHBIM.
OIIK-3.2 Crniocoben PUMECHSTh Ilepeuens meopemuueckux 60npocos:
COOTBETCTBYIOIIHNI 1. OCHOBBI XMMHUYECKOHM TEPMOJMHAMHUKHU: CHUCTEMA, TEPMOJAMHAMUYECKUE I1apaMeTpPhbl
(bu3MKO-MaTEMaTUUECKUN  ammapar | CACTEMbI, YHKIIMM COCTOSIHUS CUCTEMBI. [1epBblil 3aKOH TEPMOIMHAMUKH.
npu TEOPETHUECKOM ul2. DHepreTuka XMuMUYECKUX ITPOLIECCOB.
HKCIEPUMEHTAIBHOM HCCIICIOBAaHUH | 3. OHranbnus. 3akoH ['ecca u ciencTBUs U3 HEro.
B pereHnu 3anau | 4. OHtponus. YpaBHeHue bonbimana. Bropoii u TpeTHii 3aKOHbI TEPMOJUHAMUKH.
SHEPTrocOEPEIKEHUS S. Oueprus ['m66ca. HampaBiieHUs XUMHYECKHUX TIPOIIECCOB.
6. Xumnueckass kuHetuka. CKOpOCTh XUMUYECKOU peakiuu. CpeaHsss U UCTUHHASI CKOPOCTH
peakuuu. Kunetnueckas Kpupasi.
7. CKOpOCTh peakliui U METOAbI €€ PEryIUpPOBAHMUSL.
8. Bnusinue temnepatypsl Ha ckopocTh peakiuu. [lpaBuno Baut-I'odda.
9. DOHeprus akTUBalMU. AKTUBUPOBAHHBIN KOMILIEKC. Y paBHEHUE AppeHuyca.
10. KaTtanuzaTopsl 1 KaTaTUTHYECKHE CUCTEMBI. | OMOT€HHBIN KaTaJIn3.
11. Karanu3aTopsl 1 KaTaJIUTUYECKUE CUCTEMBI. [ €TepOreHHbIi KaTanus.
12. Xumunueckoe paBHoBecue. KoHCTaHTa XMMHYECKOTO paBHOBECHSL.
13. Cwmemenne xumndeckoro pasHosecus. [Tpunuun Jle [larense.
14. PactBopel. CriocoObI BeIpaXeHUsI KOHIIEHTPAIIUK PACTBOPOB.
15. PacTBopbl 2nekTpoiauToB. CTeneHb U KOHCTaHTA IEKTPOJIUTUYECKON TUCCOLUALMU. 3aKOH
pazbaBnenust OcTBaIbaA.
16. Jucconnanus KUCIOT, OCHOBaHUH, coneil. AMpOTEpHbIE HIEKTPOIUTHI.
17. PactBopumMocTs. [IpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa30BaHUS U PACTBOPEHHS
OCaJIKOB.
18. Huccoumnanusa Boasl. MoHHOE npousBeneHne Boasl. pH.
19. I'mpponus coneil. CTeneHb U KOHCTAHTA THIPOIHU3a.
20. Hucnepcubie cuctemsl. Knaccudukanus. Jlnopunbabie u 110(oOHbIE KOJIOUIBL.

21. CTpoeHHE KOJUIOMIHBIX YaCTHU1l.
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22. Koarynsiuus KoJuIouHbIX pacTBOPOB.

23. OKHCIHUTENIbHO-BOCCTAHOBUTEIbHBIC CBOMCTBa BEILIECTB. Knaccudukanus
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI.

24, DNeKTpOXUMHUUECKHE cUCTEMBI. 3akoHbl Dapanes. DIEeKTPOHBIA NOTEHLIHA.

25. INanpBanm4eckwmii 3emenT Jlanusisa Axoou.

26. DNEKTPOXUMHUUECKHE CUCTEMBI: AIEKTPOJIN3 paciuiaBoB. IIpruMeHeHue 31eKTpousa.

217. DJIeKTPOJIN3. AHOJHBIA U KATOJHBIA MPOLECCHl IPHU AEKTPOIN3€e pacTBOpoB. [Iprmenenune
AIIEKTPOJIN3A.

28. Kopposus. Buast koppo3un. CriocoObl 3alIUTHl METAJUIOB OT KOPPO3HUHU.

Ilpumepnvie npakmuueckue 3a0anus:

1. Onpenenuth, ¢ KAKUMU U3 YKa3aHHBIX HM)KE BEILECTB MOXET B3aMMOJEICTBOBATH pacTBOP
THJIPOKCHA Kanus: HomoBoaopoaHas kuciora, ximopua menu (1), oxcua yrmepoma (1V), oxcua
ceunua (Il), ruapoxcun amoMuHus, TUAPOKCcHa amMMmoHHs. COCTaBbTE€ ypaBHEHHSI BO3MOMHBIX
peakuuii B MOJIEKYJISIpPHOW U MOHHO-MOJIEKYJISIpHOH (hopMax.

2. Ompenenure BO3MOXKHOCTH BOCCTAHOBIIEHHsSI okcuia xene3a FezO, yriepomom mpu
CTaHAapTHBIX ycnoBusx, u temmneparype 1100 K. Peaknust BoccranoBinenus Fe304: Fe3044) +4Cy)
== 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 obpatumoii peakiun FesOuk) + Hypy = 3FeO) + H O 3anuimure BbIpakeHHe KOHCTaHTBI
paBHoBecust AH°, x/[x = + 69,8. Ilpeanoxure cnocoObl yBeITMUEHUS] KOHIEHTPALUN MPOIYKTOB
peaxiuu.

5. Ilpm mnpoxkaJuBaHMM METAJUIMYECKOrO THTaHa oOpasyercs Oesblii MOPOIIOK, KOTOPBIN
pacTBopsieTCsl B KOHLEHTPUPOBAaHHOMW CEpHOM KHCJIOTE€ M CIUIaBJISeTCs cO Iueioybto. 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 i npurorosienus 2 i 0,25M pactopa?

7. Kakue BemiecTBa M B KakOM KOJIMYECTBE BbLIeHATCA npu mnpoxoxaeHuu 48250 Kn
alieKTpuuecTBa yepe3 pactBop xsopuaa maprania (l1)? CocrtaBbTe cxemy 3JEKTPOJIM3a 3TOTO
pacTBopa.
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8. ANroMUHUI CKIIeTIaH ¢ Meablo. Kakoif u3 MetamioB OyaeT KOppoaupoBaTh B Cpeaie CEPHOU
KHCIIOTHI B aTMOcdepe BIaKHOTO Bo3ayxa? CocTaBbTE CXEMBbI AJICKTPOXHUMHUYECKON KOPPO3HH.

9. IlpoBecTu aHanu3 BAUSHUS KOHIICHTPAI[MH Ha CKOPOCTh XUMUYECKOUN peaKuu
Na,S;03 + HpSO, = S + SO, + NaSO4 + HyO mo akcnepuMeHTanbHBIM JaHHBIM. [IpoBecTn
00paboTKy MOJIYYEHHBIX IaHHBIX C UCIOJIB30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHA.
Pe3ynbTaThl ONTOB MPEACTaBUTH B BUJIE€ TAOIHIIBI 1.

Tabauma 1
Homep O6beM, mI Konuentpauus Bpewms Ckopoctb
ombiTa | NaS,03 H,O H,SO4 Na;S,0s, 102 | nosBnenus peakuuu, 10,
MOJIB/JI 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 HATPUS, OTIOKUB Ha ocH adciucc koHmeHtpanuio Na;S;0Os3, a Ha ocw opaMHAT —
CKOPOCTh PEaKITUH.

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




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

[IpomexyTouHass arTecTalisi MO JUCHUIUIMHE «XUMHS» BKIOYAET TEOPETHUYECKUE
BOTIPOCHI, TO3BOJISIIOIINE OLICEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHUM, U MPAKTUYICCKUE
3aJ]aHusl, BBISBJIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW UCUUIUIMHE MPOBOAUTCS B YCTHOM (Qopme mo OumieraM, KaxKIbli u3
KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OHO MPAKTHUECKOE 3aJaHUE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

@aureno» - OOYUAIOUIMICS JEMOHCTPHUPYET IOPOTOBBI ypOBEHb C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSTHI JOMYCKAIOTCS OIIMOKH, MPOSIBISETCS
OTCYTCTBHE OT/ACIHHBIX 3HAHUI, YMCHHIA, HABBIKOB, O0YJAIOIINNCS UCTIBITHIBACT 3HAUYNTEIIBHBIE
3aTpyJHEHHs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU MX IEPEHOCE Ha HOBBIC CUTYAIUH;

«HE 3a4TEHO» - 00yJaroIIniicsd HE MOXKET I10Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U
00BsicHEHUST MHPOPMAIK, HE MOKET MOKa3aTh UHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



