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JIncr aktyanusanuu padodeii nporpaMmmsl

Pabouas mporpamma nepecMoTpeHa, o0Ccyx1eHa u ooopeHa g peanuszauuu B 2025 - 2026
y4eOHOM Toy Ha 3acefaHuu Kadeapsl XuMuu

[Ipotokon ot 20 1. Ne
3aB. kadeapoit H.JI. Menstnuk

PaGouas mporpamma nepecMoTpena, oocykaeHa u ogodpena st peanusanuu B 2026 - 2027
y4eOHOM rofy Ha 3aceqaHuu Kadeapsl XuMHUU

[Ipotokon ot 20 . Ne
3aB. xadenpoii H.JI. Mensiauk

PaGouas mporpamma nepecMoTpena, oocykaeHa u ogodpena st peanusanuu B 2027 - 2028
y4eOHOM ToIy Ha 3acenaHuu kapeapbl XUMUH

[Iporokon ot 20 . Ne
3aB. xadenpoii H.JI. Mensiauk

Paboyas nporpamMmma repecMoTpeHa, oocyxaeHa u ogoopeHa s peanuzanuu B 2028 - 2029
y4eOHOM rofy Ha 3aceqaHuu Kadeapsl XuMHUU

[Iporokon ot 20 . Ne
3aB. xadenpoit H.JI. Mensiauk

Pabouas mporpamma repecMoTpena, o0cykaeHa u ogodpena s peanusanuu B 2029 - 2030
yueOHOM rojly Ha 3aceqaHuu Kadeapbl XuUMHUU

[Iporokon ot 20 . Ne
3aB. kadeapoii H.JI. MensHuk




1 Ilesiu ocBOEHM S TUCHHUILIMHBI (MOTYJIs1)

[enssmMu ocBOEHUS AUCHUILTUHBI « XUMUS» SBIseTCs (hopMHUpoBaHKe PyHIaMEHTATBHBIX
3HaHUW B O0OJIACTH COBPEMEHHOW XHMHH, BKJIFOYAIONINX OCHOBHBIC TOHSTHS, 3aKOHBI M
3aKOHOMEPHOCTH, OTHCHIBAIOIINE CBOWCTBA XWMUYECKUX COCIWHEHUH; pa3BUTHE HABHIKOB
CaMOCTOSITEIILHOM pabOThI, HEOOXOMMBIX ISl IPUMEHEHUSI XUMHUSCKUX 3HAHUW TIPH H3yUCHUU
CHeNHaTbHbIX JUCIUILUINH U JaIbHEUIIeH MPaKTUIECKON NeSTEIbHOCTH.

2 MecTo 1M cCHUIIHHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmbl

Jucnumnuaa Xumusi BXOAUT B 003aTeNbHYIO YaCTh YU4EOHOr0 T1aHa 00pa3oBaTeNbHOM
MIPOrPaMMBI.

Jns  wu3ydeHus  AMCUUIUIMHBL ~ HEOOXOMuMBbI  3HaHMA  (YMEHHUs,  BJAJCHUS),
c(hOpMHUPOBAHHEIC B PE3YJIHTATE U3yUCHUS AUCIUILTUH/ TPAKTUK:

Jns  wu3ydeHus  AMCUUIUIMHBL ~ HEOOXOIuMBbI  3HaHMA  (YMEHHUs,  BJAJICHUS),
c(hOpMHUPOBAHHBIEC B PE3YJIHTATE U3yUCHUS AUCIHUILTNH/ TPAKTUK:

"Xumus" B 00beMe IpOorpaMMBbI CpeiHel 0011eo0pa3oBaTeIbHOM MIKOJIBI

3HaHus (YMEHUs, BIa/ICHUs), IOTYYEHHbIE IPU U3YUYEHUN JAHHOM IUCLUUIUIMHBI OyayT
HEOOXOUMBI JUIS U3YUYEHHSI TUCIUIUINH/TIPAKTUK:

be30macHOCTB JKU3HEIEATENBHOCTH

Okosorus

dusnyeckas XuMus

3 Komnerenuun odyuaromerocs, gopmupyemblie B pe3yJbTaTe 0CBOCHUS

AUCHUILVIMHBI (MOYJIs1) ¥ IVIAHMPYeMble pe3y/bTaThl 00y4eHus:

B pesynbraTe OCBOCHHMS AUCHUILTUHBI (MOIYJs) «XUMUS» OOYyYaroIIUiCs MOJDKEH
o0sazaTh CIEAYIOUMMHA KOMIIETEHIIUAMU:

KO)I HHAUKATOpa I/IHIII/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMHA

VK-1 CniocoGeH ocymecTBIsITh HOUCK, KpUTHUECKUN aHAIU3 U CUHTE3 UH(POpMAaINH, TPUMEHSTh
CUCTEMHBIH MMOAXO/T JIJIsl PELIEHHS TOCTAaBJIEHHBIX 3a7a4

YK-1.1 AHanu3upyer 3a/1auy, BelIeNss ee 6a30BbIe COCTABIAIONINE, PACCMATPUBAET
U TpeajaraeT BO3MOXKHbIE BapUAHThI PEIICHUS NOCTABJICHHOW 3alayu,
OIICHUBAs UX JOCTOMHCTBA U HEJJOCTATKHU

YK-1.2 Omnpenensier, HHTEPIPETUPYET U PAaHKUPYET UH(POpMaIHIo, TpeOyeMyto JUis
pellleHrs] OCTaBIECHHON 3aJjaul; OCYUIECTBIISET MOUCK MH(pOpMalUU 1O
pa3IMYHBIM THTIAM 3aIIPOCOB

YK-1.3 I[Ipu  oOpabotke  wHpOpMaAIMU  OTIMYaeT (GakTel OT  MHEHUH,
WHTEPIIPETAINNA, OIICHOK, (OPMUPYET COOCTBEHHBIC MHEHUS U CYXJICHUS,
apryMEHTHPYET CBOM BBIBOJBI M TOUKY 3pEHUS




4. CTpyKTYpa, 00bEM U coepKaHue TUCHUTITHHBI (MOTYJIsSA)
OO01mas Tpy1I0eMKOCTh TUCIUTUTHHBI COCTaBIIsAeT 3 3aueTHBIX eannauil 108 akaa. yacos, B TOM YuCIIe:

— KOHTaKTHas pabota — 8,7 akaJ. 9acoB:

— ayIUTOpHAs — 8 aKaJl. 4acoB;

— BHeayautopHas — 0,7 akaj. 4acos;

— caMocTosiTenbHast pabota — 95,4 akaj. 4acos;

— B (popMe NpakTUIecKor moAroToBku — 0 aka. Jac;,

— MMOATOTOBKA K 3a4€Ty — 3,9 akaj. uac
dopma aTTecTaluH - 3a4eT

AynuTtopHas E s
KOHTaKTHas pabota | & & dopma TeKyIero
Paszen/ Tema o (B akaj. yacax) g E‘ Bun § KOHTPOJIS Ko
J— > 3 o CaMOCTOSITEIBHOM | - yCieBaeMOCTH 1 P A—
o & paboTEI IPOMEKYTOYHOU
T nab. | mpakt. | € 8 aTTecTaIHHR
eK. 8
3aH. 3aH. | U &
1. Xumus
- ohopmiteHme
oTyera 1o
nabopaTopHoi
pabore; 3amura
- peuieHue 7TabopaTOPHOI VK-11
4,
1.1 Xumuueckasi TepMOANHAMUKA 15 JIOMALITHETO . padoret, YK-1.2,
3amanus Ne 1; JomanHee VK-13
- 3amanue Ne 1. '
CaMOCTOSITENLHOE TectupoBanue
U3yueHHe yueOHou
Y Hay4YHOU
JIUTEPATYPBI
- ohopmiteHHe
oTyera 1o
nabopaTopHoi
pabore; 3amura
- peuieHue 7TabopaTOPHOI VK-11
4,
1.2 XuMueckasi KHHETHUKA 1 2 1 20 JIOMALITHETO . padoret, YK-1.2,
3amanus Ne 2; Jomarnee VK-13
- 3aganue Ne 2. '
camocrositenbHoe | TectupoBaHwe.
U3yueHHe yueOHou
Y Hay4YHOU
JIUTEPATYPBI
- ohopmiteHHe
OTYeTa TI0
J1a00paTOpHOI
pabore; 3amura
- peueHue n1ab0paTOpHOI VK-1.1
4,
1.3 Pactaopsr 2/1,61 20 | AOMATETS paGoTEL. VK-1.2,
saganus Ne 3; Homariree VK-13
- 3ajganne Ne 3. '
camocrosiTensHoe | TectupoBanue
u3ydyeHue yueOHoi
Y HAyIHOH
JITEPATYPBI




odopmiteHne

oTyera 1o
1a00paTOpHOI
pabore; J1a6?)al:1lTyi)TaH01‘/'1 YK-11,
1.4 TuciepcHbIE CUCTEMBI 20 - paTop VK-1.2,
paboThL.
CaMOCTOSITEIbHOE VYK-1.3
.| TectupoBanue
H3y4YeHHE yUeOHOM
U Hay4HOU
JIUTEpPaTyphl.
odopmiieHne
oryera 1o
71a00paTOpHOH
paborte; 3amura
OKHCITUTETEHO-BOCCTAHOBUTEIBHEIC 1 10 n . PabOTEL. VK-1.2,
3ananus Ne 4; Jomamaee
TIPOLICCCHI YK-1.3
- 3ajanne Ne 4.
camocrosTenbHoe | Tectupopanue.
u3ydeHune yueOHou
Y Hay4YHOU
JIUTEpPaTyphl
3amura
CaMOCTOATENbHOE |  abopaTopHOU
U3yucHHE yueOHO! o YKL,
1.6 DneKTPOXMMHUYECKUE CHCTEMBI 10,4 y yHes PabOTEL. VYK-1.2,
Y HAy9IHOU Jomarinee
VK-1.3
JIUTEPATYPBI 3ananue Ne 5.
TectupoBanue
HUroro no pazneny 4/1,611 95,4
HWroro 3a cemectp 4/1,611 95,4 3a4éT
HTroro o gucuIimHe 4/1,611 95,4 3a4eT




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B mpomecce mpenogaBaHUS IUCHUIUIMHBI «XUMHS» TPUMEHSETCS TPaAUIIMOHHAS
UH(POPMALMOHHO-KOMMYHUKAIIMOHHAs 00pa30BaTeIbHbIC TEXHOIOTHH.

Jlexumu mpoxoAsT kak B MHPOpMAIIMOHHOH hopme, Tie UMEeeT MeCTO MoCIe0BaTeIbHOE
U3JI0KEHUE MaTepuana B JAUCLUIUIMHAPHOW JIOTUKE, OCYLIECTBIIIEMOE IPEUMYIIECTBEHHO
BepOaIbHBIMU CPEICTBAMU, TaK U B (hopme JeKuuii-6ece1pl UK AUajIora ¢ ay JUTOPHEH, JTeKIui
C IPUMEHEHUEM 3JIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALUH, IZ€ TEOPETUYECKUN
MaTepuaj 3apaHee BBIJAETCS CTYJEHTaM JJIi CaMOCTOATEIbHOIO M3Y4YEHUS, AJI MOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKMM 00pa3oM, JIEKLIHS [TPOXOIUT 110 TUILY BOIPOCHI-OTBETHI-TUCKYCCHSI.

Oco0oe MecTo B mpolecce NMpenoaBaHus AUCHUILIMHBI « XUMHUSD» 3aHUMAIOT JIEKIIUU C
UCIIOJIb30BAaHUEM JIEMOHCTPALIMOHHOTO XHMHUYECKOIO JSKCIIEPUMEHTA, KOTOPBIA IO3BOJIET
Haubosee MOJIHO peajin30BaTh METOJ MPOOJIEeMHOro oOydeHHus 4yepe3 MOCTaHOBKY IpobiieM ¢
MOMOIIBIO JIEMOHCTpAIIM SIBJICHUN, pPEaKIMid WIM TPOIeccoB. Bo3MOXHO oOBeIMHEHHE B
JICKIMOHHOM H3JI0)KEHUU TMPUEMOB MBICJICHHOTO U PEAJbHOr0 SKCIEPUMEHTa, YTO JaeT
BO3MOXHOCTH (pOpMHUPOBATH 3HAHUS OOJIee BBICOKOW CTETIEHH 0000IEHHOCTH.

JlexuMOHHBIN MaTepHall 3aKperuiseTcss B XoJe JabopaTopHbIX paboT, B X0J€ KOTOPBIX
ydeOHasi paboTa TPOBOAMUTCA C peajbHBIMA XMMHUYECKMMHU BemiecTBamu. Ha jraGopaTopHBIX
paboTax BBIMONHSIOTCS TPYNIOBbIE WU WHIUBUAYaJbHbIC 3aJaHHs MO MPONUICHHOW TeMe.
[IpoBenenne nabopaTOpHBIX PabOT HEOOXOAMMO NPEABAPATh HMHCTPYKTAXKEM IO TpaBUIIaM
Oe3omacHoi paboThl B XUMHUYECKOI Jaboparopun. OCHOBHBIM YCJIOBHUEM JIOMYCKa CTYAEHTOB K
nabopaTopHOil paboTe sBiAeTCS UX 00sA3aTenbHas IMOATOTOBKA K HEH C COCTaBICHHEM
TeopeTuueckoro BBeaeHus. [Ipu mpoBeneHun 1a00PAaTOPHBIX 3aHSITUNA HCIIOJIB3YETCS METO[
KOHTEKCTHOTO OOYYEHHS, KOTOPbI MO3BOJIIET YCBOMUTH MaTe€pHaj IyTEM BBIABICHHS CBs3EH
MeX/1y KOHKPETHBIM 3HaHHEM U ero npuMeHenueM. Kpome Toro, neinecooOpa3zHo UCHOIb30BaTh
TEXHOJIOTHIO KOJUIGKTHBHOT'O B3aUMOOOyUeHUs (MapHYyIo padoTy) TPEeX BHIIOB: CTaTHYECKAas Tapa,
TUHaAMHU4YecKas 1mapa, BapuallMOHHAs 1apa; COBMEIlas €e ¢ TEXHOJIOTHEH MOTYJIbHOTO 00yYeHHsI.
BrImonHuB 3KcriepuMeHT, oOydaromuecst (OpMyIHPYIOT OOOOIICHHbIE BBIBOABI IO CEpPHU
OTIBITOB, UCIOJIb3YS TPUEMbI aHAJIOTUU U CPABHEHUSI.

CamocTtosTenbHass paboTa oOydaromMxcsi BKJIIOYaeT B ceOsl caMble pa3HOOOpa3HbIe
bopMbl yueOHOH NesTeIbHOCTH: BBINOJHEHHE JOMAITHUX 3a/laHHM, 3aBepiieHne ohopMIICHUS
1ab0paToOpHBIX PabOT, MOJArOTOBKA K MPAKTUKYMY, W3y4€HHE OCHOBHOTO M JOIMOJIHUTEIHHOIO
MaTepuaia Mo ydyeOHMKaM M TOCOOHMSM, YTeHHE U MpopadOTKa HAay4yHOW IUTEepaTypbl B
O6ubMoTeke, Harmcanne pedepaToB U KypCOBBIX PabOT, MOATOTOBKA K KOJUIOKBUYMaM, 3a4eTaM,
UTOTOBOM aTTECTALINN.

6 YueOHO-MeTOoANYeCKOe 00ecnevyeHne CaMOCTOSITeIbHOI PadoThHI 00y4aroLIUXCsl
[IpencraBneno B npuioxeHuu 1.

7 OueHoYHbIe cpe/ICTBA /1Jisl IPOBeleHH s POMeKYTOYHOM aTTecTauun
[IpencraBneHb! B IPUIOKEHUH 2.

8 YueOHo-MeTOoqMYECKOE M HH(POPMAIIHOHHOE 00ecTiedeHHe THUCIIUTITUHBI (MOTYJIsl)

a) OcHoBHAas JIUTEpaTypa:

1. Tenbpman, M. 1. Xumus : yueouux / M. U. Tenspman, B. I1. FOctpaToB. — 4-¢ u3a.
— Casnxkrt-IletepOypr : Jlanp, 2022. — 480 c. — ISBN 978-5-8114-0200-7. — Texkcr
uIeKTpoHHBIH  //  JlaHb . DIIGKTpOHHO-OMOnmorewnas  cucrema. —  URL:
https://e.lanbook.com/book/210221 (mata oOpamenus: 07.03.2024). — Pexum goctyna: ais
aBTOPH3. TIOJIb30BATEIICH.

2. Xumus : yueOnuk mis By3oB / FO. A. Jlebenes, I'. H. ®anees, A. M. 'onyGes, B. H.
[amoBaur ; mox obmei penakmueii I'. H. daneeBa. — 2-¢ uz ., mepepad. u qorm. —



MockBa : MWzmarensctBo [Opaiir, 2023. — 431 c. — (Boicmee o6pazoBanue). — ISBN
978-5-534-02453-1. — Tekcr : anexkrpounslii // O6pa3zoBatensHast miatdopma KOpaiir [caiit]. — URL:
https://urait.ru/bcode/511030 (mara obpamenus: 07.03.2024).

0) JlonmosiHUTeIbHAS JIMTEpPaTypa:

1. Mensuuk, H. JI. PactBopsl : mpaktukym / H. JI. Mensuuk, O. P. Mymuna, O. A.
Mumypuna ; Marauroropckuii roc. Texuudeckuii yu-T uM. I'. . HocoBa. - Marnurtoropck : MI'TY
mm. I. WM. Hocoa, 2019. - 1 CD-ROM. - 3arn. ¢ Turyn. o9kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (mara obpamenus: 26.06.2023). -
MakpooObeKT. - TekcT : 3neKTpoHHbBIN. - CBe/leHus 10CTymHbBI Takke Ha CD-ROM.

2. Mensuuk, H. JI. lucniepcusie cucremsl : npaktuky™m / H. JI. Measuuk, 3. P. Mynnuna, O.
A. Mumypuna ; Marautoropckuii roc. texuudeckuii yH-T uMm. ['. M. HocoBa. - Marnuroropck :
MI'TY wum. I. WU. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. okpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20681 (mata obpamenus: 24.08.2023). -
MakpooObeKT. - TekcT : aeKTpoHHbIH. - CBeaenus noctynssl Takxke Ha CD-ROM.

3. Komsipa, JI. I'. OxucanTenbHO-BOCCTaHOBUTEBHBIE peakuuu. OCHOBBI 3JIEKTPOXUMUH :
metoanueckue ykazauus / A. I'. Komsina, 3. P. Mymnuna, E. B. Tapactok ; MI'TY. - MarauToropcx :
MI'TY, 2012. - 1 omekrpon. onr. auck (CD-ROM). - 3arm. ¢ turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2086 (mara oOpamenus: 26.06.2023). -
MakpooObeKT. - TekcT : 3neKTpoHHBIN. - CBeleHus 10CTymHbI Takke Ha CD-ROM.

4. Mumypuna, O. A. Xumnyeckas kuHeTHKa. COCTOSIHME XMMHMUYECKOTO PABHOBECHS :
npaktukyMm / O. A. Mumypuna, 3. P. Mymuna, O. B. EpmoBa ; MarHuTOropckuii roc. TeXHHUECKHI
yH-T uM. I'. K. HocoBa. - Maruautoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-ROM. - 3arn. ¢
tutyn. 9kpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20698 (mara
obpamenus: 30.08.2023). - MakpooObekT. - TekcT : aneKTpoHHbIH. - CBeAeHUS JOCTYIHBI TaK)Ke Ha
CD-ROM.

5. Koposun, H.B. OOmas xumwus: yueb. sl TEXHHYECKUX HampaB. W cren. By3oB /H.B.
KopoBun —9-e uz ., nmepepad.- M.: Beicm. mik., 2007.- 557 c.: wir. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIN.

6. Kpatkmii cnpaBoYHHMK (u3nKo-xuMuyecknx BenmwuuH / cocT.. H. M. bapon, A. M.
ITonomapesa, A. A. PaBnens, 3. H. Tumodeena; nmox pen. A. A. Pasnens, A. M. Ilonomapesoii. - 10-e
u3n., ucnp. u pon. - CII6. : MBan demopos, 2003. - 238 c. : mui. - ISBN 5-8194-0071-2. - Tekcr:
HEIOCPEACTBEHHBIN.

7. VI3BecTus BBICHIMX YUEOHBIX 3aBeICHUNA. XUMHUS U XUMHUYECKast TEXHOJIOTHS:

Hay4YHO-TexHH4YecKuit xkypHai — ISSN 0579-2991.

B) MeToan4yeckue yKasaHusi:

1. Mumypuna, O.A. DHepreTnka XHUMHUYECKUX TMPOIECCOB: METOIWYECKUE YKa3aHUSI K
71a00paTOPHBIM padboTaM MO IUCHUIUTMHE «XUMHSD) 17151 00yUaronIXcs BCEX HAMPaBJIEHUH MOATOTOBKU
¥ crienuanbHocTel qHeBHOU Gopmbl 00yuenus / O.A. MurrypuHa; MarHUTOrOpCKuii Toc. TEXHUYESCKHIA
yH-T uM. ['. 1. HocoBa. — Maruuroropck : MI'TY um. I'. . HocoBa, 2023. — 11 c. — TekcT :
HEIIOCPEACTBEHHBIN.

2. Konsina, JI.I'. Xumudeckast TepMOIMHAMMKA: METOAMYECKUE YKa3aHUS ISl CAMOCTOS TEIIHHOM
paboTel MO AWCHHUILIUHE «XUMHS» I OOYyYaroIIMXCS BCEX HAMpaBICHUH TOATOTOBKU U
cnenuanbHoCcTel Bcex Gpopm obyuenwus / JI.I'. Kossima; MarHUTOropcKuii roc. TEXHUYECKHA YH-T uM. I,
N. HocoBa. — Maruurtoropck : MI'TY um. I'. 1. Hocosa, 2023. —



18 c. — TekcT : HeTmoCcpeICTBEHHBIH.

3. Komsga, JIL.I. CkopocTh XHUMHUYECKUX pEaKIUid M XUMHUYCCKOE PaBHOBECHE:
Metoauueckie ykazaHusi K J1a0OpaTOpHbIM paboTaM M0 JUCHMIUIMHE «XHUMHUS» UL
00ydJaronuxcsi BCEX HAMpaBJICHUH MOATOTOBKH U CIIeUaIbHOCTEH Bcex Gopm oOyuenus / JLT.
Konspa, E.B. Tapacrok; Marnutoropckuii roc. texHumdeckuil yH-T um. I'. M. Hocosa. —
Maruuroropck : MI'TY um. I'. 1. HocoBa, 2023. —8 c. — TeKCT : HenmocpeACTBEHHBIH.

4. PognonoBa, H.M. XuMnueckasi kuHeTuka. XMMHUYECKOE PABHOBECHE: METOAUYECKUE
yKa3aHus ISl CAaMOCTOSITENIbHOM pabOThl MO AMCHUILIMHE «XUMHUS» A 00ydaroIuXcsl BCEX
HaNpaBJICHUH MOJATOTOBKH M clienranbHOCTe Bcex ¢Gopm oOyuenust / H.W. Ponnonosa, A.Il.
ITonomapeB; Maruutoropckuii roc. Texuuueckuii yu-T um. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. . Hocosa, 2023. — 20 c. — TekcT : HenocpeACTBEHHBIH.

5. Uymnpoga, JI.B. PacTBopbl: MeToauueckas pa3padoTka K JabopaTopHbIM paboTam 1o
JUCHUILINHE «XUMMsD» JUIsl 00ydaroluxcsl BCEX HANpaBICHUW MOATOTOBKH M CHEIMAIbHOCTEN
Bcex Gopm obyuenwus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TEXHUYECKHH YH-T
uM. I 1. HocoBa. — Marnutoropck : MI'TY um. I'. YI. HocoBa, 2023. — 41 c. — Tekcer :
HENOCPEICTBEHHBIN.

6. Uynpoga, JI.B. PactBopbl: MeToamueckas pa3paboTka K caMOCTOSITEIbHOI paboTe 1o
TUCHUIUIMHE «XUMHs» 11 OoOydarlolmuxcsi IO BCEM HamlpaBlIeHUSM MOATOTOBKU H
CHEeNHUaIbHOCTSIM Bcex ¢opm oOyuenus / JI.B. Uymnposa, D.P. Mymmnaa, O.A. Munrypuna;
Marnuroropckuii roc. rTexuuueckuit yu-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY um. I'. 1.
Hocosa, 2023. — 26 c. — TekcT : HenocpeACTBEHHBIN.

7. Komsana, JI.I'. KosutonaHeie pacTBOPBI: METOJIWYECKHE YKa3aHUS K J1ab0paToOpHOM
paboTe mo AMCHUIUTUHE «XUMUS» A 00YYarOLUIMXCsl 10 BCEM HAINpaBJICHUSM MOJITOTOBKH U
crienpanbHOCTAM Bcex gopm oOyuenus / JI.I'. Konsga, JILA. BonbsiH; MarHuToropckuii roc.
texuuueckuid yH-T uM. I'. . HocoBa. — Marauroropck : MI'TY um. I'. M. Hocoga, 2023. -9 c. —
Tekcr : HenmocpeACTBEHHBI.

8. Komsana, JI.I'. OKucIuTeNbHO-BOCCTAHOBHUTEIBHBIE PEAKIIUN: METOAMYECKIE YKa3aHUs
K J1abopaTopHOM paboTe MO AUCHUIUIMHE «XUMHUS» Uil 00yJaronuxcsi BCEX HampaBIICHUN
NOJATOTOBKM M crenuanbHocTel Bcex ¢(opm oOyuenuss / JLI. Komsma, E.B. Tapaciok;
Marnurtoropckunii roc. rexuudecknid yH-T um. I'. 1I. HocoBa. — Marauroropck : MI'TY um. I'. 1.
Hocosa, 2023. — 10 c. — TekcT : HenocpeACTBEHHBIN.

9. Komsinma, JI.I'. OKHCIHTENEHO-BOCCTAHOBHUTEIBHBIE PEAKIIUH M DIIEKTPOXUMHUYECKHE
IPOIIECCHl: METOAMYECKas pa3padoTKa K CaMOCTOSATENIbHONW paboTe JuIst 00ydaroMXcsl 0 BCEM
HaIpaBJICHUSM TOJATOTOBKH M CHeIHaIbHOCTAM Bcex ¢dopm oOyuenus / JL.I. Komsma, E.B.
Tapactok, 3.P. Mymmna; Marauroropckuii roc. texuudeckudi yH-T uM. I'. M. HocoBa. —
Marnutoropek : MI'TY um. I'. 1. Hocoa, 2017. — 41 c. — TekcT : HENOCPEICTBEHHBIA.

10. Mumypuna, O.A. DIeKTpOXMMHUYECKHE MPOLECChl: METOANYECKHE YyKa3zaHHs K
nabopaTOpHON paboTe MO JAMCIUIUIMHE «XUMUS» I 00Y4aIOIMUXCsl TI0 BCEM HaIpaBICHUSM
NOJTOTOBKU U CHeUuanbHOCTAM Bcex (opm oOyuenus / O.A. Mumypuna, H.. Poaunonosa;
MarnuTtoropckunii roc. Texaudeckuil yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY nm. I'. 1.

r) [Iporpammuoe o6ecnieuenue u MHTepHeT-pecypenbl:

IIporpammHoe obecnieueHune

Hanmenosanue [10 Ne norosopa Cpox neicTBus TUICH3UN
MS Office 2007

Professional Ne 135 o1 17.09.2007 0eccpovHo

7Zip cB0oOOAHO pacnpocTpansemoe [10 0eccpouHO
Chemcraft 11-933-14 or 17.07.2014 GeccpoUHo

Windows




FAR Manager cB00OHO pacmpocTtpansemoe [10 6eccpouHo

Bbpaysep Yandex |cBobomHO pacnpoctpansiemoe [10 6eccpovHO
IIpodeccuonanbHble 6a3bl JAHHBIX 1 MH(GOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI
Ha3zBanue xypca Ccbuika
DOnekTpoHHBIE pecypcebl oubmuorexkn MI'TY um. .M.

Hocopa https://host.megaprolib.net/MP0109/Web

Poccuiickas I'ocynapcteennas oubdanoreka. Karamoru [ https://www.rsl.ru/ru/4readers/catalogues/

ITouckoBass cucrema Axanemus Google (Google

Scholar) URL.: https://scholar.google.ru/
Hanmonanenas nH(pOpPMAaIMOHHO-aHATTUTHYECKAs

cucreMa —  Poccumiickuii  ungexkc  mayunoro|URL: https://elibrary.ru/project_risc.asp
uutupoBanus (PUHIL)

OnexktpoHHas 0a3a mnepuoauueckux wu3naHuil East
View Information Services, OO0 «MUBUC»

9 MaTepuajibHO-TeXHUYeCKoe o0ecriedeHne JUCHUIIMHBI (MOTYJIsA)

https://dlib.eastview.com/

MartepuanbHO-TEXHUUECKOE 00eCcTIeYeHNEe TUCIIUIIMHBI BKIIFOYACT:

1. YueOHble ayauTopuu A7 IPOBEICHUS 3aHATUN JTEKIIMOHHOTO TUTIA.

OcHaieHre ayTMTOpUU: MyJIbTUMEIUUHBIC CPEICTBA XpaHEHUSs, IIepeaadn U MPeCTaBICHUS
nH(pOpMaIUU

2. Yd4eOHple ayAWTOpPUU Uil TIPOBEACHUS JIAOOPATOPHBIX 3aHSATHH, TPYIIOBBIX H
WHJVBUyaJIbHBIX KOHCYJIBTALIUMN.
OcHnaiuenue ayiuropun: Harnsiaele Matepuaiibl: TaOJIULbI, CXEMBbI, IUIAKATHL.

3. [TomemeHus 1si CAMOCTOSITEITLHON Pa0OTHI 00YYAIOIINXCS.
OcHamienne ayauropun: [lepcoHanbHbie KommbioTepsl ¢ maketom MS Office, Bbixomom B
WHTEpHEeT U ¢ JOCTYIIOM B DJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEbHY IO CPEly YHHBEPCUTETA

4. TlomemeHuss Ui XpaHeHUS U NPOQMIAKTUYECKOTO  OOCITy)KHBaHUS  y4eOHOro
000pyT0BaHUSI.

Ocnamenne aymutopuu: Cremnaxu, celdsl I8 XpaHeHUs ydeOHOro oOOpyIOBaHHUS.
WHCcTpyMeHTHI U1 peMOHTa J1abopaToOpHOTro 000py10BAaHHS.


http://www.rsl.ru/ru/4readers/catalogues/
http://www.rsl.ru/ru/4readers/catalogues/

MNPUJIOKEHMUE 1

6. YueOGHO-MeTOoAUUECKOe 00ecreueHe CaMOCTOATEIbHOU PAGOTHI O0YJAIONIIIXCH

CamocrosTenbpHas paboTa OOy4YalOUmIMXCS IOApa3AeisieTcss Ha ayJAuTOPHYI, KOTopas
MPOUCXOUT Kak BO BpeMs JIADOPATOPHBIX 3aHATHUN, TaK M HA IUIAHOBBIX KOHCYJBTAIMSIX, U Ha
BHEAYJUTOPHYO, MPOUCXOJSIIYI0 BO BPEeMs TOATOTOBKM CTYJCHTAMH OTYETOB IO JIA0OPaTOPHBIM
3aHATUSM U BBITIOTHCHHS JTOMAITHUX 3a/IaHUH.

AyImuTOopHass caMOCTOsATEeNbHass pabora OOydYaroMMXCsl —MPEAroyiaraeT  IPOXOXKIACHUE
TECTUPOBAHUS 110 KAKIAOMY pa3ieNy AUCHUTUTHHBL. TeCThl BKIIOYAIOT TEOPETUICCKUE U TPAKTHUSCKUE
3aJjaHus, OTBETHl HA KOTOpBIE TPEOYIOT TIyOOKOro TOHWUMAHWs HW3YyYEHHOTO Marepuaia. TecTbhl
MOCTPOCHBI €IUHOOOPA3HO: K KaKIOMY BOIMPOCY IPEIaraeTcsi YeThIpe BapHaHTa OTBETOB, CPEIH
KOTOPBIX OJIMH WJIM HECKOJIbKO MpaBWIbHBIX. OOpaboTKa pe3ysibTaTOB OCYHIECTBISCTCS ITyTEM
COIIOCTABJICHHUS MOJIYYCHHBIX PE3yJIbTATOB C 3TAJOHHBIMH H MMPOTEKAET 04€Hb OBICTPO. MaKkCUMaIbHOE
KOJIMYECTBO 0aLIOB B KaK10i Teme Kypca — 10.

BapI/IaHTLI TeMaTH4eCKHUX TECTOBLIX 3aJaHUH IJ19 TEKYIIET0 KOHTPOJIA
XuMuyeckas TEPMOANHAMHUKA

B tecrax mo reme « XuMHUECKas TEPMOJAMHAMHUKAY . TICPBbIE IIECTh 3aJaHHIi OIICHUBAIOTCS B
0,5 6amta, cenpmoe — B 1 6aiI, a BOCBMOE, IEBIATOE U AECITOE 3aJaHusI — B 2 Oaiia.

Tect Ne 1

1. Tlpu paccMOTpeHMH XUMUYECKOI peakuu cucmema 03Ha4aeT:
a) HCXOJHBIE PEareHThI
0) TPOIYKTHI XUMUYECKON pEaKInu
B) PEaKLMOHHBIN cocyn
I) HCXOJHBIC PEareHTHI U MPOIYKTHI PEaKIIu’
2. Tlepsblii 3aK0H (IIEpBOE HAYAJI0) TEPMOJANHAMHUKN MaTEMaTHUECKHU 3aMChIBAETCS TAK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
0) K=R/Na r) AU= Q-W
3. B aK30TepMHUECcKOii peaKIHH:
a) SHTAJIBIIHS PEAKIIMOHHOM crcTeMbl moBkiraetcs (AH > 0)
0) TerutoBoii 3 dexT peaknuu orpurareneH (Q< 0)
B) DHTAJILIIHS PEAKIIMOHHOW cuCTeMbl yMeHblnaeTcs (AH< 0)
T') AaBJICHHE PEAKIIMOHHOW CUCTEMBI ITOBBIIIIACTCS
4. CrangapTHble TEIIOBbIE AP (PEKTH MPUHIATO 0003HAYATH:

a) AUct B) Q 1013 %"
0) AH°208 r) AHcr
5. Kaxkue u3 npuBeneHHBIX peakuil sIBISIFOTCS SHAOTEPMUYECKUMU?
a) 1/2 N2+ 3/2 H2= NHs AH = — 46 K]I>x/Moib
0) H2+4/2 O2=H20, AH = —242 K]I/Moib
B) 1/2 N2+ 1/2 02=NO , AH = 90 K]I>x/monb
r) 1/2H2+ 1/2 12=HI, AH = 26 KJI>x/mo11b

6. Kakas u3 HamMcaHHBIX HW)KE PEaKIMid OTBEYAET TEIUIOTe oO0pa3oBaHUs okcuia azora ( || ) B
CTaH/IapPTHBIX YCIOBUIX?

a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 O2 =NO

6) N+ 1/202=NO r)NHz+5/202 =2NO +3H20
7. Tlpu BoccraHoBiieHHH 161 okcuaa Meau( || ) mo peakiuu :

CuO ) + C (rpagur) = CU (x) + CO (), mornotunock 22 x>k TeIIOTHI.

OuTanenus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5

6) -200,5 r)735



8. Hus peakiun  NiO ) + C pagur) = NI 9 + CO (). Onpenenure BO3MOXHOE HaNpPaBICHHUE
CaMOTIPOU3BOJIBHOTO TEUEHHUS PEAKIIMH MPU CTAaHJAPTHBIX YCIOBUAX U Mpu Temreparype 627°C.

BeriectBo AHC298  (K/]x/momnb) S°98  (x/Momb*K)
NiO () —239,7 38
C (rpagur) 0 5,74
NI () 0 29,9
CO -110,5 197,4

B otBere ykakute 3HadeHuUs 3Heprum [ mOOca mpu CTaHIAPTHBIX YCIOBHSAX, IIPU TEMIIEpPAType
627°C n temmnepaTypy Hadaja peakluu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak uaMeHsieTcs SHTPONHsI PY pa3IoKEeHUU KapOoHaTa KaJIbIus?
a) YBEJIMYMBACTCS B) HE YMEHBIIACTCS
0) yMeHbIIaeTcs T') HE 3HAI0
10. Hannas peakmus: 2K ClO3 (rB) —2KCl (1B)+302 (r), AH<O MOXeT caMOTpPOU3BOJIBHO MPOTEKATH
a) B IPSIMOM HaIPaBJICHUN B) HE MOXKET IMPOTEKATh
0) B 0OpaTHOM HaIpaBJICHUH I') HE 3HaI0

XuMHu4yeckas KHHETHKA

B Tectax mo Teme «XuMudeckasi KHHETHKA»: TIEPBOE, BTOPOE, TPEThE, YeTBEPTOE U IMATOC 3aIaHUS
ouenuBarorcs B 0,5 Oaia; mecroe, ceIbMOE, BOCEMOE, IEBATOE U JecsiToe — B 1 0aI, a OJUHHAATOE
— B 2,5 6auia.

Tect Ne 1

1. Pa3zgen XuMuu, U3yYaroIHid CKOPOCTH U MEXaHU3MbBI XUMHUYCCKUX PEAKITHI, HA3bIBACTCS
a) XMMUYeCcKas TePMOIMHAMUKA
0) TepMOXUMHS
B) XUMHUYECKasi KHHETHKA
2. CKOpOCTh XUMHYECKOU pEeaKuu — 37O ...
a) BpeMs, 3a KOTOPOE TMOJTHOCTBIO PACXOIYETCs OJTHO U3 UCXOIHBIX BEIIECTB
0) M3MeHEeHNEe KOJIMYECTBA BEIIECTBA PEareHTOB (WM IPOAYKTOB) PEaKIIMU B €IMHUILY BpEMEHH B
enuHuIEe o0bema
B) KOJIMYECTBO BEIIECTBA MTPOIYKTOB PEAKITMHM K MOMEHTY OKOHYAHHSI PEaKIHH
3. B kakux eMHUIAX BBIPAXKAECTCS CKOPOCTh XMMUYECKOHN peaKium?
a) Momb ;1 ‘¢ !
0) 6e3pa3mMepHas BeIMIrHA
B) MOJIBZ C
4. Or kakux (paKTOPOB 3aBUCHT CKOPOCTh XMMUYECKHX PEAKITHIT?
a) OT MPUPOIBI PEATUPYIONTUX BEIIECTB
0) OT TemIepaTypsbl
B) OT 00beMa PEaKIIMOHHOTO COCY/Ia
5. CocTosiHIEe XUMHYECKOTO PABHOBECHS 00OPATHMBIX ITPOIIECCOB KOJTHMYSCTBEHHO XapaKTEPU3yeTCs . ..
a) PaBHOBECHBIMH KOHIICHTPAIIUSMU TPOTYKTOB PEAKIINU
0) PHeprueil akTUBU3AIUU
B) KOHCTAaHTOW PaBHOBECHS
6. Kaxk 3anuceiBaercs Beipakenue st ckopoctu peakiuu 4 NO ) + 6 H20 =4 NH3z ) + 5 O2 ()
a) V = K[INOJ*[H20] 0) V = K[NH3][O2] B) V = K[NOJ*[H20]°
7. Kaxk 3anumiercst BeIpaXeHHe 151 KOHCTaHThI paBHOBecHs peakuuu A + 2 B = C +D?
a) Ke = [C][D]/ [A][B]?
6) Ke = [C][D] / [A][B]



B) Ke = [A][B] %/ [C][D]
8. Kakoii oTpe3ok Ha AuarpamMme MOKa3bIBAaeT 3HAYCHHE TEIUIOBOTO d(PdeKTa peakunu?
al ]
0) 2

B)3 | | ST

v

X0J1 peaKkiuu

9. UYt0 MOXHO CKa3aTh O peakiuu, N300pakKeHHOH Ha AuarpaMmMe K Bompocy 8?

a) PK30TEPMHUECKAs PEaKIUs

0) SHIOTEepMUYECKAs PEaAKIIUS

B) pEaKIIHsl OIMMCHIBAET COCTOSIHUE PABHOBECHS
10. PaBHoBecue peakuu Fe 30 4 + 4CO = 3Fe + 4CO2 , AH>0
CMeEIIaeTCs BICBO.

a) MIpH MOHWKEHUU TeMIIePaTyPhI

0) MMpH MOBBIIICHUH TEMIIEPATYPhI

B) IIPU TTOBBIIICHUY JIABIICHUS
11. dns peakuuu Cwx) + 2 H 2 () = CH 4 () mpu HEKOTOPOIA TeMIiepaType KOHCTaHTa paBHOBECHS paBHA
0,8. PaBHOBeCHas KOHIIEHTpAIIMsI BOJOPOia paBHa 1,2 MOJb/J1. Beraucinure UCXoHYH0 KOHIIEHTPAIUIO
BOJIOPO/IA.

a) 1,2

0) 3,5

B) 5,0

PacTBopnI

B Ttecrax mo Teme «PacTBOpBI»: mepBOe 3ajaHWe OlcHMBaeTcs B 1 Oaiur, BTOpoe, TpEThe,
4eTBEpTOE, MATOE M IISCTOE 3a1aHus - B 1,5 0asia; cempmMoe, BOCbMOE, IEBATOC U JIECATOE — B
0,5 Gamna.

Tect Nel

1. Ins ypaBuenus peakuuu Cu SO4 + KOH — ... cokpalieHHOe HOHHOE ypaBHEHHUE 3aMUIIETCS B BUJIE
1) 2K* + SO4*~ = K2S04
2) Cu? +S04* + 2K* + 20H™ = Cu(OH)24 + K2SOs
3) CuSOs + 20H" = Cu(OH)24d + SO4*
4) Cu* +20H = Cu(OH)2d
2. Macca (B 1) xsopuaa Hatpus B 300 min 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO4 paBHO
1)1 2)2 3)11 4) 13

4. JIns noxasienus ruaponusa xiaopuaa xpoma (I11) cnenyer

1) 100aBUTH CONSHYIO KUCIOTY

2) 100aBUTH IIETOYD

3) pa30aBUTH paCTBOP BOMIOM

4) TMOBBICHTH TEMIICPATYPY
5. B pasz0aBieHHOM pacTBOpe, NMPUTOTOBICHHBIM W3 THAPOCYNb(haTa KajdblMsi W BOJBL, CyMMa
K03 QUIMEHTOB B ypaBHEHUH HEOOPATUMOMN TUCCOIMAIIMN PACTBOPEHHOTO BEIIECTBA — 3TO

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



6. PactBopuMOCTH OKcamara cepedpa pasna 3,27-1073 1/ 100r H20. Onpenennte npousBeneHue
pactBopumoctu Ag2C204
1) 5-10°"2 2)1,16-10°8 3) 10,7-10°° 4)2,31-10°8

7. MaccoBasi 107151 paCTBOPEHHOT'O BEIIIECTBA — 3TO OTHOIICHUE

1) maccsl BelrecTBa K Macce BOJIBI

2) KOJMYECTBa BEIIECTBA K 00HEMY BOJIBI

3) Macchl BEIIeCTBa K Macce pacTBopa

4) KoJIMYecTBa BEIIECTBA K 00bEMY PacTBOPa
8. K c11abbIM 2JIeKTPOIMTaM OTHOCUTCS ...

1) ruapokcu aMMOHUS

2) THIPOKCH] Kaus

3) XJIOpH[ KaJbIHs

4) MaprasioBas KHCJIOTa
9. M3BecTHO, YTO BOIHBIC PACTBOPHI MHOTHX COJIEH MOTYT UMETh IICIOYHYIO MM KHCIYIO Cpeiy.
IIpuuunoOii 5TOTO ABIACTCA ...

1) aaexTpoaHU3 comeii

2) JIUCIPOIOPIHOHUPOBAHKE CONCH

3) ruapaTHpoBaHHE COJeiH

4)  THAPOISIU3 COJeH
10.3nauenue PH uucToii Boas! npu 25°C cocTaBiser

11 2) 7 3)0 4) 10

JAucnepcHble CHCTEMBI

B Tectax mo Teme «JlucriepcHbIe CHCTEMBD»: MEPBOE, BTOPOE, TPEThE M YETBEPTOC 3a/IaHUs
OllEHUBAIOTCA B 1 Oaiut; maToe U mectoe 3aanusd - B 3 Oajia.

Tect Nel

1.  VYkaxwure pazMepbl YaCTHI[ KOJUTOMIHBIX CHCTEM

1) wmeHbme 1 HM

2)  6omasme 100 M

3) ot 1 uM g0 100 am
2. Kakume WHOHBI CIOCOOHBI BBI3BATh KOAryJSIHIO KOJUIOMJA, YACTUIBI KOTOPOTO HMEKOT
MOJIOKUTEIBHBIN 3apsia?

1)  KaTHOHBI

2)  aHHWOHBI

3)  MOJIApHBIE MOJICKYT
3. JIist Kakoro BJIEKTPOJIMTA MTOPOT KOATYJISIIMU KOJUIOUAA C MOJIOKHUTEIIFHO 3apsHKEHHOM YacTUIleH
JOJDKEH ObITh HAMMEHBIIIAM ?

1) xuopun Kamus

2)  cynbdar Kanmus

3) oprodocdar kamus
4.  Muuenia 301 UIMEET CTPOCHHUE: {[Fe(OH)3]mn Fe** -(3n—x) CI'} x CI~
KAaKOW AJIEKTPOJIUT UTPAET POJIb HOHHOTO cTabunu3aTopa?

1)  xmopun xenesa (l1)

2) Boma

3) TUIPOKCHU Kaus
5. Ilpum B3ammopmeiicteuu 20 mu 0,001H nutpata cBunna (1) ¢ 10 mu 0,02H cynbdara xamms
obpazyercs 3o0mb cynbdara cBunma (lI). K kakomy 31neKTpoay MOIDKHBI MEpPEMEIIaThCs YaCTHUIIBI
TUCTIEPCHOM (pa3bl pH IEKTPOIHU3e?

1) HaXOHIATCS B COCTOSIHUM TUHAMHYCCKOTO PAaBHOBECHS

2) K Katoay

3) «kaHoay



6. B nBe kon6s1 HasIMTO 10 50 MIT 307151 TUAPOKCHIA KKere3a. [ Toro 4ToObI BRI3BATh KOATYJISALIUIO
30151 moTpedoBanock 100aBUTh: B epByto — 5,3 mut 1H pactBopa xiopuaa kanus; B Apyryto — 18,7 mi
0,001H pactBopa ¢ocara HaTpus. Berauciure mopor Koarysisiuy KaXJ0ro 3JIeKTPOIUTa.

OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIE MPOLECCHI
B tecrax mo teme «OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIE MPOIIECCHI»: MEPBOE, BTOPOE, TPEThHE,

YeTBEPTOC U IIATOE 3aaHus oreHuBaroTes B 0,5 Oamia; mecroe — B 1 6amr; ceapMoe 1 BOCBbMOE — B 2
Oata, a 1eBsiToe — B 2,5 6ajuioB.

Tecr Ne 1
1. Oxucnurens — 3TO aTOM, MOJIEKYJIa U HOH, KOTOPBIHA ...
1) YBEJIMYUBAET CBOIO CTENIEHb OKUCIICHUS
2) MIPUHUMAET HJIEKTPOHBI
3) OT/IaeT CBOU 3JICKTPOHBI
2. [Iporuecc BoccTaHOBIICHUS UMEET MECTO B CiIyyae, Korja ...
1) HEUTpaJbHbIE ATOMBI IPEBPAILIAIOTCS B MOJIOXKHUTEIIbHO-3aPSYKEHHBIE HOHBI
2) MOJIOXKUTEIBHBIN 3apsi/i MOHA YMEHBIIIAETCs
3) OTpHULIATEIBHBIN 3apsii MOHA YBEITUUUBACTCS
3. U3 npencraBnennbix HUKe peaknuii K OBP qucnponopiimonrnpoBanus IpUHAJICKHT ...
1) S + 2HNOs3 = H2S04 + 2NO
2) 2H202 = 2H20 + O2
3) Mg + S = MgS

4. K BOCCTaHOBUTEIISIM OTHOCSITCS ...
1)  meramisl, BOAOPO/, YIIIEPO
2)  aKTUBHBIC HEMETAJUIBI
3)  DIIEMEHTBI, HAXO/SIIUECS B CPEIHEH YaCTH IEPHOANICCKON CUCTEMBI
5. Crenenu OKUCIIEHNS KUCIIOPO/IA &) B BOJIE M 0) B IEPOKCH/IE BOJOPOA COOTBETCTBEHHO PABHHI . . .
1) a)-2;0)-2
2) a)-2;6)+2
3) a)-20-1
6. [lepmanranar kanus B OBP, nmpoTekaromux B KUCIO# cpejie, BOCCTaHABIUBACTCS [0 ...
1)  xarmona Mn?
2)  wmanrasaT-uona MnOs>—
3)  oxcuaa mapranma (11) MnO
7. B peakiuu, nporekatommeil mo cxeme CrzSs + KNOs = K2CrOs + K2SOs + NO okucnenuto
MIOJIBEPTAIOTCS CIIEAYIOIINE HIEMEHTHI ...
1) aszorucepa
2)  cepau XpoM
3)  XpoM H a3oT
8. Cymma k03¢ (HUIIMEHTOB B peaklny, MPUBEICHHOM B Bompoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3¢ durtuerto B peakinu KMnO4 + HClxomn, = ... paBHa
1) 30 2) 26 3) 35

3HeKTp0XI/IMI/I‘leCKHe CHUCTEMBbI

B Tecrax mo Teme «DIEKTPOXUMHUYECKHE CHUCTEMBI»: TIEPBOE, BTOPOE M IATOC 3aJaHUS
OIleHUBAIOTCS B 1 0asut; TpeThe M YeTBepTOe 3aanus— B 1,5 Oania; mectoe u cenbMoe — B 2 Oaia.

Tect Nel
1. DJIEKTPOAHBIN MOTEHIINAT ONPEAECTSAIOT M0 YPABHEHHUIO ...
1) Heprcra



2) MenneneeBa-Knaneiipona

3) Bonbimana

4) Appennyca
2. Paccunraiite DJIC ranpBanuueckoro siementa Mg|MgSO4||CuSO4|Cu npu cranmapTHBIX
YCIIOBHSIX

1) —2,03

2) —2,71

3) 2,71

4) 0,81
3. Kaxkue npoaykTel 00pa3yroTcsi Ha KaTo/Ie MPH JISKTPOIIN3e pacTBOpa HUTparta cepedpa?

1) BOJIOPOJI

2) cepedpo

3) a30THAas KMCIIOTa

4) KHUCIIOPOJ
4, Vkaxure cymMmmy Ko3(h(HUIIHEHTOB B ypaBHEHHUH 3JIEKTpon3a pactBopa HutpaTta meau (11)

1) 12

2) 11

3) 10

4) 8
5. Kakass ¥3 TpUBENEHHBIX  OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUH  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSIMOM HAIIPaBJICHUN?

1). FeSO4 + Cu —...

2) CuSOs + Fe —...

3) CuSO4 + Na —...

4) HCI + Cu —...
6. Breunciute Maccy NWHKA, TOJYYEHHOTO TPU O3JIEKTPONU3e CcyiabdaTa IMHKA, KOTOPBINA
poBoAuIN B TeueHue 20 cek npu cuiie Toka 1A

1) 2,1-10*

2) 0,05

3) 0,013

4) 6,7-1073
7. [TpuBenuTe CcXeMBl DIEKTPOAHBIX MPOIECCOB W MOJEKYJSIPHOE YpaBHEHHE pEaKInH,

MPOTEKAIOIIEH MPH ANEKTPOXUMUYECKONH KOPpO3UH rajibBaHonapbl Zn|Mg B cepHOKHUCION cpene. B
OTBETE YKaXHUTE CyMMY KOA((UIIMEHTOB B MOJIEKYJIIPHOM YpaBHEHUH.

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

Bueayuropuas  camocrosrensnasn  padora  obywaiommxes  OCYHICCTBJIACTCA B BHJAC HU3YUCHHA JIMTCPATYpPhI 110
COOTBCTCTBYIOIICMY pa3acilty C€ Hpopa60TKOI7I MaTcpurajia, O(I)OpMJleHI/DI OTYECTOB IIO J1a60paT0pHLIM
pa60TaM Y BBIIIOJTHCHHA JOMAIITHUX 33}13HI/H>1.

BapuaHThI TEMATHYECKHX JOMAINHUX 32/1aHUI 111 BHEAYTUTOPHOM CaMOCTOSATEIbHOI PadoThI
CTY/ICHTOB 110 TeMaM

JlomarnHee 3axanue Ne 1
1o TeMe «XuMHYecKast TEPMOTUHAMUKA)

B nomantaem 3agaHum 1Mo TeMe « XMMHYeCKasi TEPMOIMHAMUKAY : TTepBast 3aja4a OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 6aia; Tpeths — B 1 Ga.

3amaua Nel



Hus peakuuun CHa ) + CO2 ) = 2 CO (y + 2 H2 () onpenenute BO3MOXHOE HAIPaBICHHUE
CaMOTIPOM3BOIFHOTO T€UEHHs PEaKINH TPU CTAHIAPTHHIX YCIOBHAX M IpH Temmepatype T = 927 °C,
€CITU TETUIOBOM (P PEKT peakiuu J0 3aJaHHON TeMIIepaTypbl HE U3MEHHUTCS. Y Ka)KUTE: a) BBIICIACTCS
WIA TIOTJIONIAETCS DHEPIUs B XOJA€ peakiuu;, O0) MPUYHUHY HAHJIEHHOrO HM3MEHEHHS SHTPOIUH.
PaccuuTaiite TeMiiepatypy Hadana peakiiuu.

3amayda No2

Berancnute termmoBoit addext peakmun: CaCz ) + 2 H2Or) = Ca(OH)2 ) + C2H2 (), mons3yschk
CTaHJIAPTHBIMHU TEILIOTaAMU 00pa30BaHMs pearupyrommx BemecTs. CKOJIbKO TEIUIOTHI BBIACIUTCS HIIN
MOTJI0TUTCS Tipu oOpazoBanuu 2,24 1 C2H2?

3agaga Ne3

[To TepMOXMMHYECKUM YPaBHEHHUSIM PaCCUUTANTE TEIIOBOM (D (PeKT peakiuu:

Ho@ + CO2 @ = CO ) + H2 Ow). Tepmoxumuueckue ypaBHEHHUS:

a) How + % O2 @) = H20 (v, AH = -241,9 xJIx;

0)2COw + 021 =2CO2 ), AH = -566,2 xJIx.

JlomarHee 3aganue Ne 2
0 TeMe « XMMHUYECKAsd KHHeTHKA

B nomamnem 3amannm 1o Teme «XWMHUYECKas KMHETHKa»: MepBas 3ajada oleHuBaercs B 1,5
Oaina; BTopas — B 0,5 Oajuia; TpeThs, 4eTBepTas U msaTas — B 1 6aw.

3amaua Nel
Peakuusa nporekaer no ypaBHeHuto: Oz ) +2 CO ) = 2 CO2 (). HayasibHble KOHLIEHTpaUU

pearupyromux BemectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 monb/1. Bo ckoilbko pa3 M3MEHUTCA
CKOpPOCTb NpsAIMOH peakuuu, korza npopearupyer 30% CO? Bo cKOIbKO pa3 M3MEHATCS CKOPOCTH
MPUMOM U 00paTHOM peakuu, eciiu YBEJIUYHUTh JaBJIeHUE B CUCTEME B JIBa pa3a?

3amaua Ne2

IIpu temmepatype 40 °C HexoTOpoe KOTMYECTBO BEIIECTBA BCTYNAET B PEakKmHio 3a 20MHH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO K€ KOJIMYECTBO BELIECTBA BCTYNHT B PEAKLIUIO IIPU TEMIIEpAType
200 °C, ecrm TemmepaTypHbIii KO3Q(HUIMEHT CKOPOCTH PEaKIUN paBeH 2. Bo CKONBKO pa3 M3MEHHTCS
IIPU 3TOM CKOPOCTb PEAKIIMH?

3amauda Ne3

HaiinuTe HauanbHbIe KOHIIEHTPAIIMU UCXOIHBIX BEIIECTB U KOHCTAHTY PABHOBECHS PEaKIIUU:
Fe (n + H20 ) = FeO ) + H2 (), eciiu paBHOBECHBIE KOHLIEHTPAIIUU PEarupyroNIuX BEIIECTB PABHbI:
[H20]=0,3momb/1, [H2] = 0,4 Moan/m.

3amayda Ne4

Jisa peakunonHoit cuctembl: CO ) + H20 ) = CO2 (7 + H2 (7 HavanbHble KOHUEHTpALUU
paBubl: [H20] = 0,5 monw/a, [CO] = 0,6 monw/n. Onpeaennure KOHIIEHTPAIIMH BCEX BEIIECTB B MOMEHT
paBHOBECHsI, €CJIM KOHCTAaHTa paBHOBecHs paBHa 1,45.

3amauda NeS

BeIpa3sute yepe3 KOHLEHTpALlMU peareHTOB KOHCTAHThl PABHOBECHS CIIEIYIOIINX pPEeaKLUil:

N2y + 3 Ha) = 2 NH3(r), AH =-92,2 xJ1x;
CO2r) +C =2 COw), AH = +160,5 x/Ix;
COw +H20n =CO2r + Haw, AH=-41,1 x]Ix.

VYKakuTe HanpaBJiEeHUE CMEIICHNUS XUMUYECKOTO PaBHOBECUS ATUX PEaKLUi: a) MPU HOHWKEHUH
TEMIIEpPaTypbl, €CIH [aBJICHHE IOCTOSHHO, O) MpHU TMOBBLIIICHWU [AaBICHUS, €CIU TeMIepaTrypa
IIOCTOSIHHA.

Jomamnee 3aganue Ne 3
no reme «PacTBopsn»

B nmomamHem 3amaHuu mo Teme «PacTBOpe»: TepBasi, BTOpas, TPEThs W TATasl 3ajadu
orieHuBaercs B 1 Gamn; yerBepras u mectas — B 0,5 Oamna.



3amaua Nel
B kaxom o0bemMe Boabl cirenyet pactBoputh 1351 SnClz mis momydenus 3M pactBopa Xjiopuaa

onoga (II) ¢ mnotHOCTRIO p = 1,405 r/™Mn?

PaccuuraiiTe: a) MaccoBy[O JOJIO BEIIECTBA B PAcCTBOpE; 0) MOJIIPHYIO KOHICHTPAIHIO
SKBUBAJICHTA; B) MOJISUIBHOCTD; ') TUTP; A) MOJBHYIO JOJIIO BEIIECTBA B paCTBOPE.

3amaya No2

3aKOHYHMTE MOJEKYJSIpHBIE U HAMWIIUTE COKPAICHHBIE WOHHBIC YPAaBHECHUS PEAKIHiA
B3aMMOJICHCTBUS CIEAYIOIINX BEIECTB:

HBr + NaOH —

AgNOs + HoS —

MgCl2 + KOH —

CaF2 + HCl —

Sb(OH)3z + H2S0s —

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe 10 J1Ba MOJICKYJIIPHBIX YPABHCHHSI PEAKIUH K CIICTYIONIIM HOHHBIM:

Ba?* + CrO4* — BaCrOq;

NHs* + OH — NH4OH;

ZnS + 2H* — Zn* + H2S

3amaua Ne4
Brraucaure pH 0,05M pactBopa cepHON KUCIIOTBHI.

3amaua NeS

Kakue u3 caenyromux cosieii mogaseprarorcs ruapoaunsy: NazSiOs. Cu(NOs)2. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIpHBIE YPAaBHEHMS THAPOJIN3a COOTBETCTBYMOUX conel. Kakoe 3nauenue pH (<
Win> 7) UMEIOT PacTBOPBI ATUX COJEH?

3amaua Neb

Haiigure npoussenenue pacrsopumoctu PbClz, ecniu B 200 M Boas! pactBopsietrcst 2,17 r aToro
COE/IMHEHUSI.

JlomaiHee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTE/IbHBIE MPOLECCHD)

B nomamaem 3amanuu mo teMe « OKUCIIUTETbHO-BOCCTAHOBUTEIIBHBIC ITPOIIECCHI»: TIepBas 3a/1a4a
orieHuBaercs B 1,5 6amna; Bropas — B 2,5 6anna; Tpeths — B 1 Gam.

3amaua Nel
[Tonbepute KOAGPHUIMEHTHI B ypaBHEHUSX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITHIA.

VYKaxuTe TUIl KaXI0U peakuu.

PaccunTaiite 3IEKTPOABIKYIIYIO CHIY W ONpPEICIUTE HampaBIeHHE CaMOMPOU3BOIBHOTO
NPOTeKaHHWs  TEPBOM  pEaKIMW  TNPU  CTAHAAPTHBIX  YCIOBHSX,  HCIOJB3ys  3HAYCHUS
OKHCIIUTENBHO-BOCCTAHOBUTEILHEIX ITOTEHIIAAIIOB:

Hl + H3POs — Jo + H3POs + H2:0

HNO2 — HNOs3 + NO + H20

H[AuCls] + H202 + NaOH — Au +NaCl +02 + H20

NHsReOs +H2 — Re + NHsz + H20

KBrO— 02 + KBr

3amaua No2

CocTaBbTe ypaBHCHHS OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHNA:

KMnOs + NaNO2 + H20 —

NaCrOz + H202 + NaOH —

Bi(OH)s + Na2S20s+ NaOH —

Bi.Os + C —

Mg + HNO3 (pass) >



3amaua Ne3
Janbl nBe okucnutenbHO-BoccTaHoBHTENbHBIE mapbl: KNO2, KNOs; u Pb(NO3)2, PbOs.

[Tonp3ysich TaONUIEH CTaHAAPTHBIX OKHUCIUTEIHLHO-BOCCTAHOBUTEILHBIX TOTEHIIMATIOB, COCTaBbTEC
ypaBHEHHE BO3MOXXKHOM peakinuu B ykazaHHoil cpene (HNOg3). Paccuwraiite 3HaueHue
AJIEKTPOBIDKYIIEH CHJIBI PEAKITUH.

JlomarnHee 3aganaue Ne 5
no TeMe «JIeKTPOXUMHYECKHE CHCTEMbD)

B momarineMm 3aaHuu 1o TeMe « NEKTPOXUMHUUYECKUE CUCTEMBD»: TIepBast 3a7a4a OIICHUBACTCS B
1 6amn; BTOopas — B 1,5 G6aina; Tpeths — B 2,5 Oajia.

3amaua Nel
CocraBbTe IJICKTPOHHO-MOHHBIC YPABHEHHS DJCKTPOJHBIX IPOIECCOB W  MOJEKYJSIPHOE

ypaBHEHHE TOKOOOpa3ylolIeld peakiiu, MPOTEKalonield mpu paboTe TraJbBaHUYECKOTO JIIEMEHTA
Co/Co(NOs3)2 // AI(NO3)s/Al. Paccuuraiite /IC (E) ranbBaHH4eCcKOro 3jIeMEHTa MPH CTaHIAPTHBIX
YCIIOBUSIX.

[IpuHSB MOTEHIMAN aHOAA PAaBHBIM CTAaHAAPTHOMY 3HAYCHHUIO, PACCUMTANUTE KOHIIEHTPAIIUIO
KaTHOHOB METaJlIa B KATOJHOM pacTBOpe, pu KoTopoit D/IC ranbBaHNYECKOTO 3JIEMEHTa YMEHBIITUTCS
Ha 0,02B.

3amaya No2

[IpuBeaute CcXeMbI DSIEKTPOJHBIX MPOILECCOB UM MOJIGKYJISIPHBIC YpaBHEHUS PEaKIui,
MIPOTEKAIOMIUX TPHU AJICKTPOXUMUUYECKOW KOppo3uu rajgbBaHomnapel Co/Ni: a) B Kuciou cpene; 0) Bo
BIIQ)KHOM BO3/yXE€.

Onpenenure yObIIb Macchl aHO/a TPU KOPPO3UHM B KUCIOH cpene 3a 20 MHH, €ClI CKOPOCTb
koppo3uu cocraBuia 0,01 r/4.

3amaua Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YPAaBHEHHS OJIIEKTPOJHBIX IPOIECCOB (AHOA WHEPTHBIA) H
MOJIEKYJISIPHOE YPaBHEHHUE PEAKIIUHU, IIPOUCXOISIIEH MTPH AJIEKTPOITH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOa4.

Breramcnure (hakTHUecKkoe KOJIMYECTBO MeETallla, MOJIYYSHHOTO Ha KaToJe IMPH DIICKTPOJIN3E
Co(NO3)z2, ecitu 2JIEKTPOIIH3 TPOBOAMIH B TeueHHH 1 4. Bbixoa MeTasmia o Toky coctaBui 85%.

YKaKUTe BO3MOXHBIC IPUYUHBI YMEHBIIICHUS BBIX0JIa METAJLIA TT0 CPABHEHHIO C PACUCTHBIM.

KOHTpOJI])HI)Ie BOIIPOCKHI IO TEMaM
KOHTpOJII)Hble BOIIPOCHI IO TEME «XHMHUYecKas TEPMOAUHAMUKA)

OCHOBBI XUMHUYECKON TEPMOANHAMUKU: TIOHATUE CUCTEMBI, BUIBI CUCTEM.
TepMmoanHaMuyeckue napameTpbl U GyHKIIUU COCTOSIHUS CUCTEMBI.

BuyTtpennsist sneprus. Padora. Terora.

[TepBblit 3aKOH TEPMOIMHAMUKH (BBIBOJ).

OHTaNBNUs KaK (QYHKIHS COCTOSHUSL CUCTEMBI. DHTANbBIINSA 00pa30BaHMs BEILIECTBA.
TeroBoit 3ddext xumuyeckoil peakuuu. DaxkTophl, BIMSAIONIME Ha TEIUIOBOM 3]dexT
XUMHUYECKON PEaKIINH.

7. Tepmoxumus. 3akoH ['ecca.

8.  CnencrtBus u3 3akoHa ['ecca.

9.  DHrponus Kak (QyHKIHS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOJHAMHKH.

11. TpeTuii 3aK0H TEPMOIUHAMHKH.

12. Dueprus ['ub6ca.

13. HanpaBieHue caMONpoOn3BOIBHOTO NPOTEKAHNS XUMHUECKUX PEAKIHH.

ook~ wdE

KOHTpOJ’[bHLIC BOIIPOCHI IO TEME «XuMHYeCKasi KHHETHKA)



XuMmuyeckas KuHeTHKa. CKOpOCTh XUMUYECKON PEAKIIMM U METOBI €€ PETYJINPOBAHMSL.
BnusiHue KOHLIEHTpalMy Ha CKOPOCTh XUMUYECKOM peakiuu (3aKOH AEHCTBYIOLUX Mace).
Brnusinue temnepatypsl Ha CKOpOCTh XUMHU4YecKoil peakiuu. [IpaBuno Baut — [Nodda.
Teopust akTUBHBIX CTOJIKHOBEHUN AppeHHyca.

OHeprus akTuBaluu. Y paBHEHUE AppeHuyca.

Teopust nepexoTHOr0 KOMILJIEKCa. JHEpreTudecKas JuarpaMmma.

Kpusas Maxkcsemnna — bonbiiMana. DHepreTuyeckuii 6apbep.

Karanuruueckue CUCTEMBI.

Bimstnue kaTanu3aTtopa Ha CKOPOCTbh XMMUYECKOM PEaKIIUH.

0. T'oMOreHHBII U TeTePOTCHHBIA KaTaJIH3.

1. KonebarenbHble peakiyu.

12. Xwumnueckoe paBHoBecue. OOpaTUMbIe U HEOOPATHMBbIE PEAKIIUH.

13. KoHcTaHTa XMMHYECKOIO paBHOBECHSI.

14. Cwmemenue xumnueckoro pasHosecus. [Ipunuun Jle—Ilarense.

15. BuusHMe KOHLIEHTpPALUH, 1aBJICHUS U TEMIIEPATYPBbI.

16. ®da3oBbie paBHOBECHSI.

17. ®a3oBble quarpaMMsl il OJHOKOMIIOHEHTHBIX CUCTEM.

RROooNo G kwNE

KOHTpOJIbHI)Ie BOIIPOCHI IO TEME «PaCTBOpr»

1.  Ilousarue pactBopa. PactBopuMocCTsh BemiecTBa. PactBopumocTs rasa.
2. PactBophl. CriocoObI BBIpaKCHHSI KOHIICHTPAIMU PACTBOPOB (MaccoBas JOJIs, MOJISIpHAs
KOHLEHTpALUs, MOJISIPHAs KOHLEHTPALKsl SKBUBAJIEHTA, MOJIbHAS OIS, TUTP).

3. KommurarusHbIe CBOICTBa pacTBOPOB. M ieaibHBIN pacTBOp.

4.  3axonsl Payns: I (Tonomerpuueckuii) u |l (30yannockonuueckuii ¥ KPUOCKOMTUIECKUN ).

5. Ocmoc. OcmoTryeckoe napieHue. Cxema ocMoMeTpa.

6. KucinorHo-ocHOBHbBIE B3aUMO/IEHCTBHS BEILIECTB.

7. HonHas Teopusi KUCIOT U OCHOBaHHH AppeHnyca. OCHOBHBIE MOHSATHS U TOJOXKEHHUS TEOPUU
Appennyca.

8.  Jluccommanusi KHCIOT, OCHOBAaHHH W COJEH C TOYKH 3PEHUS HOHHOW TEOPUH AppeHuyca
(mpumepsI).

9.  Crenens mucconuanuu. CHIbHBIE U clIa0bIe DIICKTPOJIUTHL.

10. ducconmanus ciaalbIX 31eKTpoauToB. KoHCTaHTa qucconuanum.

11. 3akon pazbasnenus OcTBaiba.

12. Peakuuu HOHHOTO OOMEHA MEXKIY DIEKTPOIUTaMHU (Ha MpUMepe peakuuit 00pazoBaHHs €1ab0ro
AJIEKTPOJINTA, OCAJIKa U Ta3a).

13. Tlpou3sBeneHue pacTBOPUMOCTH.

14. Wonnoe npousBeneHne BOAbI. BogopoaHbIN U THAPOKCUIIHHBIN MTOKA3aTEIH.

15. Tuaponus coneit. Tumsl rugposnza coneil.

16. KonuyecTBeHHbIE XapaKTEPUCTHKH MIPOIecca TUAPOIN3a.

17. ®akTopsl, BIUAIONIME HA TPOLIECC THAPOIIU3A.

KonTposabHbIe BONPOCHI 10 TeMe «/lucnepcHbie cMCTEMbI»

I'eTreporennsie cmecu. JlucrnepcHbIe CUCTEMBI.

HucnepcHocth. Kimaccuduxary qucepcHbIX CUCTEM.
Komnonansie pactopsl. JInoduinbHbie 1 TH0()OOHBIE KOJUIOHIHI.
CrniocoObI oTy4eHus: KOJIJIOUTHBIX PaCTBOPOB.

CtpoeHne KOJIJIOUIHBIX YACTHLL.

[IpaBuno ®asiaca — Ileckosa.

Y CcTONYMBOCTD KOJUTOUAHBIX cucTeM. CTaOMIN3aTOPHI.
Koarynsmust mnoduiabHbIX U THOGHOOHBIX KOJIJIOUIOB.
CenumeHTanust KOJJIOUIOB.

0. Koarynsus KOJUIOUIHBIX PACTBOPOB AMEKTPOIUTAMHU.

BOo~NoOOR~WNE



11.
12.
13.

N~ wWNE

agprwOdE

[pasuno Ulynsue — lapau. Koarynupyiomas criocooHOCTb.
OnTHyeckue CBOMCTBAa KOJIOMIHBIX PAaCTBOPOB.
DNEKTpUYECKHUE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTpoabHbie Bonpockl mo TeMe « OKNCIUTEILHO-BOCCTAHOBUTEIbHBIE
npoIecch»

OCHOBHBIE MOHATHUS TEOPUH OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUH.
OKHCIUTEIBHO-BOCCTAHOBUTEIBHLIC CBOMCTBA BEILICCTB.

Bakueiimme OKUCIMTEIIN U BOCCTAHOBUTEIIH.

TUMBI OKUCTUTENHEHO-BOCCTAHOBUTEIBHBIX PEAKIIUH (TIPUMEDPHI).
OKHUCIINTEIHFHO-BOCCTAHOBUTEILHEIN ITOTECHITHAI.

VYpaBuenue Hepucra.

CocraBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

Hanpasnenue okucauTeIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

KOI—[TpOJ’IbeIe BOITIPOCKHI IO TEME ((:)JICKTPOXI/[MI/[‘JCCKI/IC CHUCTEMbD»

DNEKTpOXUMHUYECKHe CUCTeMbl. Kitaccupukanus 3eKTPOXUMUIECKIX TIPOIIECCOB.
DIIEKTPOXUMHUYECKHE TIPOIIECCHI, MPOTEKAIOIINE HA TPAHHUIIE Pa3fiesia «METall — pacTBOPY.
lanpBannyeckumii 3nemeHT Janusis — SIkoow.

DIEeKTPOABUKYIIAS CHJIa TaTbBAHUYECKOTO AJIEMEHTA.

HsMmepenue dSneKTpOAHBIX NOTEHIMANOB. Psj cTaHZapTHBIX  AJEKTPOMHBIX ITOTEHLMAJIOB.

CBOI/ICTBa MCTAJUIOB B COOTBETCTBUU C UX ITOJIOKCHUEM B PAOY HaprDKeHI/II/I

6. VYpasuenue HepHcra.

7.  DIEeKTpOJu3 pacIuIaBoOB U pacTBOPOB. KaToaHbie M aHOTHBIE TIPOIIECCHI.
8. O0benunenHsii 3akoH dapazest. Berxop mo Toky.

9.  Koppo3sus meramioB. Kitaccupukamnust KOppO3NOHHBIX TTPOIIECCOB.

10. Xwumwuueckas KOppO3HsL.

11. DnexTpoxumudeckas KOppo3usi. AHOIHOE OKHCICHHE METaJlla M KaTOJHOE BOCCTAHOBJICHHE
OKHUCIIUTESL.

12. Tlpumepsl KOPPO3HUH B KHCIIOH cpejie M aTMOC(HEPHON KOPPO3HUH.

13. CkopocTh KOppO3UH.

14. 3ammTa METAIJIOB OT KOPPO3HUH.

15. 3ammuTHbBIE MOKPHITHSL.

16. DNEeKTpPOXHUMHYECKUE CIIOCOOBI 3aIUTHI OT KOPPO3UH METAILIOB.

17. Xwumuueckune UCTOYHUKHU TOKA. | aTbBAaHUYECKHI AIIEMEHT.

18. Xwumuueckne UCTOYHUKH TOKA. AKKYMYJISTOPHI.

19. Xwumuueckue UCTOYHUKHU TOKA. TOIUIMBHBIE SJIEMEHTHI.



MNPUJITOKEHMUE 2

7. OueHoYHBIE CPeCTBA IS MPOBEAeHHs MPOMEKYTOUHOM aTTecTaAllUN
[IpomexxyTouHast ~ aTrecTranusi  WMMEET  LEJIbI0  ONPENENUTh  CTENEHb  JIOCTHXKEHUS
3aIJIaHUPOBAHHBIX PE3yJIbTATOB O0YUEHHUS MO TUCIUILIMHE 32 ONpEeeSICHHBIN MepHo 00yUYeHUSI.

a) Ilnanupyemble pe3yabTaTbl 00yYeHHUS] M OLIEHOYHBIE CpeACTBA JJisi NPOBeIEHUs!
NMPOMEKYTOYHOM aTTEeCTALMHU:
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VK-1: Criocoben

OCYHICCTBJIATH ITOUCK, KpI/ITI/ILIeCKI/Iﬁ aH

aJIn3 U CUHTEC3 HHq)OpMaHHH, IIPUMCHATH CUCTEMHBIN moAXOod AJid pCIICHUS ITOCTABJIICHHBIX 3a/1a4

VK-1.1

AHanusupyeTr 3aaady, BbIIEISAS ee

0a30BbIC COCTABJISIOIINE,
paccMaTpuBaeT M IpeIaraer
BO3MOXHBIC BapI/IaHTI)I pCHIeHI/ISI

IMOCTaBJICHHOM 3aJadyu, OCHHUBAaA UX
JOCTOMHCTBA U HEJOCTATKHU

[lepeuyeHb TeopeTHYECKUX BONPOCOB K 3a4eTy:
1. OCHOBBI XMMHMYECKOH TEPMOJAMHAMHUKH: CHUCTEMA, TEPMOAUHAMHUYECKHE
CUCTEMBI, (YHKIIH COCTOSIHUSI CUCTEMBI. [IepBhIii 3aKOH TEPMOIMHAMUKH.
DHepreTuka XMMUYECKUX MPOLIECCOB.
Onranbnus. 3akoH ['ecca u cieacTBUs U3 HETO.
OuTponus. YpaBHenue bonbiMana. BTopoii v TpeTuid 3aKOHbI TEPMOJUHAMUKH.
Oneprust [ m66ca. HarpaBneHuss XUMUYECKHUX MPOIIECCOB.
Xumnueckass KuHeTuka. CKOpocTh XuMu4yeckor peakuuu. CpeHss U UCTUHHASL CKOPOCTH
eakuuu. Kunernyeckas kpusasi.
CKOpOCTh peaklvy U METOJIbI €€ peryIMpOBaHUs.
Brnusiaue Temmeparypsl Ha ckopocTh peakuun. [Ipasuno Bant-I'odda.
DHeprus akTUBalui. AKTUBUPOBAHHBIA KOMIUIEKC. Y paBHEHUE AppeHHyCa.
0. KaranusaTopsl 1 KaTAIIMTUYECKHE CUCTEMBI. | OMOTE€HHBIN KaTaJIn3.
1. Karanu3aTtopsl 1 KatanuTudeckue cucTeMsbl. ['eTeporeHHbli KaTanus.

napameTpsl

BB ©O©®0NTD oUW

12. Xumuueckoe paBHoBecre. KOHCTaHTa XMMUYECKOTO paBHOBECHSL.

13. Cwmenenne xumudeckoro papHoBecust. [Ipuniun Jle [larense.

14. PactBopbl. CriocoObI BeIpake€HUsI KOHIIEHTPAIMH PACTBOPOB.

15. PactBops! anekTposnToB. CTeNeHb U KOHCTaHTA 3JIEKTPOJIMTHYECKON TUCCOMALNN. 3AKOH

pazbasienus OcTBaib/aa.

16. Juccormarus KUCIIOT, OCHOBaHUH, cojieii. AMGBOTEpHBIE JIEKTPOITUTHI.

17.  PactBopumocTts. IIpousBenenue pacTBOpUMOCTH. YClIOBHE OOpa30BaHUS U PACTBOPEHHUS
OCaJIKOB.

18.  HMuccoumanus Boasl. MoHHOE mpou3BeaeHue Boabl. pH.

19. I'maponus coneid. CTeneHb U KOHCTaHTa THAPOJIN3a.

20.  Jucnepcubie cuctemsl. Kmaccudukanus. Jlnodunasabie n muodoOHbIe KOJUTOUIBL.

21.  CtpoeHue KOJUIOWIHBIX YACTHII.

22.  Koarynsiuus KOJUIOMIHBIX pacTBOPOB.

23. OKHCIUTENIBHO-BOCCTAHOBUTENBHBIE CBOICTBA BEIIECTB. Knaccudukanus

OKHCJIUTENBHO-BOCCTAHOBUTENBHBIX PEAKLIHA.
24. DIJIEKTPOXUMHUYECKUE CUCTEMBI. 3aKOHBI Dapajesi. DNEKTPOIHbIA TOTEHIUA.
25. lanpBanmueckuii anement Januamsa Sxoou.
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26. DNEKTPOXUMHUECKHE CUCTEMBI: 3JIEKTPOJIHN3 paciuiaBoB. [IpuMeHeHue aneKTposmsa.

27. DNeKTponn3. AHOJHBINA U KaTOIHBIN MPOIECCHI MPHU AIEKTPOIU3€e pacTBOpoB. [IpuMenenue
JJEKTPOJIH3A.

28. Koppo3zus. Buasl koppo3un. CriocoObI 3a1IUTH METAJUIOB OT KOPPO3UH.

Ilpumepniule npakmuueckue 3a0anus 01 3auema:

1. Hanwucarb 3leKTpOHHBIE YpaBHEHHUS DJIEKTPOJHBIX IPOIECCOB, ypaBHEHHUE CYMMapHOU
TOKOOOpasymwIe peakuuu, Bbauciauth J/C rajabBaHUYECKOrO 3JIEMEHTA, €CIM KOHIICHTPALUU
HOHOB MeTaJIoB pasHsI: [AI**]=0,001 mons/1, [Co?*]=0,1 Momns/1.

2. Hanmcats MOHHBIE U MOJIEKYJIIpHBIC YpaBHEHHS peakiuii ruapoiusa cojeii: KsPOs; Na2SOs,
ZnClo.

3. 3aKOHYUTH YpaBHEHUS PEAKIUi, HATUCAB UX B MOJICKYJISIPHON ¥ MOHHOHN popmax:

Al(OH)3 + NaOH —, K2CO3 + H2SO4 —, Hz2S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kansius cogepxurcs 478,8 r Ca(OH)2. [TnotHocTs pactBopa 1,14
r/mit. Paccuuraiite: ®(Ca(OH)2); Cum; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBpTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUI:

K2Cr207 + FeSO4 + H2S04 — , KMnO4 + Na2SO3 + H20 —.

6. Hammcath SJEKTpOHHBIC YpaBHEHHUS OJIIEKTPOJHBIX MPOIECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromel peakuuu, BoIYUCIUTh, DJ{C rarbBaHUYECKOTO 3JEMEHTa, €CIH KOHIEHTpaluu
MOHOB METaIoB paBHEL: [Mn?*]=0,01 moms/1, [Au*]=0,1 Moms/m.

7. 3aKOHYUTH YpaBHEHUS peaKIIMii, HAMKCaB UX B MOJIEKYJISIPHOW U MOHHOM opMax:

NH4OH + HNO3 —, Zn(OH)2 + NaOH—, AIPO4 + Na2SOs4 —.

8. Hamucath ypaBHEHHs peakiuii TUAPONN3a B MOJIeKysipHoM 1 HoHHOM BHe: Al2(SO4)3, KCI,
Naz2S0s.

9. Hammcath 5J€KTpOHHBIE YpaBHEHHUS OHIIEKTPOJHBIX MPOIECCOB, ypaBHEHHE CYMMAapHOU
TOKOOOpasymlie peakuuu, BeIUCIUTh DJC raapbBaHUYECKOro 3JIEMEHTa, €CIU KOHIEHTPAIUU
MOHOB METaJIOB paBHBI: [Zn?*]=0,01 moms/1, [Cu*]=1,0 MomB/1.

10. Cynbdat amromunust Maccoit 36,4 r pactBopwian B 100 r Boxbl. [LIOTHOCTE MOTYYEHHOTO
pactBopa 1,32 r/mi. Paccunraiite: ®(Al2(SO4)3); Cm; Cox; Cm; N(Al2(SO4)3) u N (H20); T.

11. Hamucarb 5J€KTPOHHBIE YPAaBHEHHsI JJIEKTPOJHBIX IPOIECCOB, YPAaBHEHHE CyMMapHOU
TOKOOOpa3yrolel peakuuu, BoIYUCIUTh DJ{C rarbBaHUYECKOTO 3JEMEHTa, €CIH KOHIEHTpaluu
MOHOB METaIoB paBHEL: [Mn?*]=0,01 moms/1, [Ag*]=1,0 Mons/m.

12. 3aKoHUNTH YpaBHEHUS pEaKIii, HAIMCAB UX B MOJIEKYJIIPHOM U HOHHOM BHJIE:
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MnS + H2SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Omnpenenure TEpPMOIMHAMHYECKYIO BO3MOKHOCTH npoTekanus peakiuu CaOw) + 2 Cx) =
= CaC2 ) + CO@), AHr = 460 x/Ix npu craHIapTHBIX ycioBHsIX. Paccunraiite TeMnepatypy Hayaia
peakiuu, ecau  S(Ca0)=38 J[Ix/monsK; S(C)=6 [x/monsK; S(CaC2)= 70 Jx/monb-K;
S(CO)=197 dx/mons-K.

14. CocraBbTe ypaBHEHUS OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIU:
KMnO4 + NaNO2 + H2SO4 —, Cr2(SO4)3 + Br2 + NaOH —.

15. Onpenenure TepPMOAMHAMHYECKYIO BO3MOXKHOCTB nipoTekanus peakimu 2 Clz2 ) + 2 H20r) =4
HCl) + O2 (), AHr = 115,6 x/[x 1ipu cTaHIapTHBIX yCIoBUsX. Paccuutaiite Temneparypy Havaia
peakuuu, ecan S(Cl2)=223 Jx/mons-K; S(H20)=189 JIx/mons-K; S(HCl)= 1871x/monb-K;
S(02)=205 JIxx/moabK.

16. Hanmcate ypaBHeHHs peakiuid ruponn3a B MosiekyasspHoM U noHHOM Buze: CrCls, NaNQOs,
K2CO:s.

17. CocraBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIU:
K2Cr207 + Na2SO3 + H2SO4 —, KMnOs + NaNO2 + H20 —.

18. T'omorenHast peakiusi mporekaer mo ypaBHeHuto Hz «) + |2 ¢ = 2 Hlw. Hauanbnas
KOHIIGHTpalus Bojopoaa 2,1 mousp/i, moma 1,5 monb/i. Bo CKOJNBKO pa3 M3MEHUTCS CKOPOCTH
peakiuu, xkorja npopearupyet 30% Bogopoaa’?

19. B 640 M Bozas! pactBopuiau 160 r xmopuaa sxesesa (I11). [T1oTHOCTS MoydeHHOTo pacTBopa
1,032 r/mi. Paccumraiite: o(FeCls); Cm; Cox; Cm; N(FeCls) u N (H20); T.

20. Onpegenure TEPMOAWHAMUYECKYIO BO3MOXKHOCTH IMpoTekaHus peakuuu CS2 k) +3 Ozm=
=CO2 ) + 2 SO2 (1), AHr = -1075 x/[x npu cTaHgapTHBIX ycioBusX. Paccuuraiite Temmnepatypy
Hauasna peakmuu, ecnu S(CS2)=151 J[x/monb K; S(02)=205 x/Mons K; S(CO2)= 213 Jx/Monb K;
S(S02)=248 JTxx/monbK.

21. Peakuus uzet o ypasHeHHto: 2 Hz () + S2 (r) = 2 H2S(r). HauanpHas koHIEHTpanus BOa0opoaa
2 momw/1, cepsl 1,5 Monb/n. OnpenenuTe Bo CKOJIBKO pa3 H3MEHUTCS] CKOPOCTh PEAKIIMH K MOMEHTY,
Korjaa npopearupyet 0,7 Mob/1 Bojiopoaa?

22. OnpenenuTe TePMOTUHAMAYIECKYIO BO3MOXHOCTh MTPOTEKaHus peakiuuu 2 ZnS ) + 3 Oz =
=2 2n0 ) + 2 SO2 (), AHr = -890 k/[x npu crangapTHBIX yciaoBusX. PaccuuTaiite TemnepaTypy
Havana peakuun, eciau S(ZnS)=58 Jlx/mons-K; S(02)=205 Ix/monb-K; S(ZnO)= 44 x/monb K;
S(S02)=248 JTrx/monb-K.

23. HauanbHble KOHIICHTPAIIMK HCXOIHBIX BemlecTB B peakimu: 2 SO2 () + O2 () = 2 SO3 (r) Obun
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paBHbI 1,8 monw/n SO2 u 2,4 Monb/n O2. Bo ckoiibKO pa3 U3MEHUTCS] CKOPOCTh PEAKIIMN K MOMEHTY,
korna npopearupyet 0,8 mosb/1 SO2?
24. B pactBope optodochopnoii kucimorsl Maccoi 1200 r u mmotHocThO 1,153 /Mt copepsxutes 312
r H3aPO4. Paccunraiite: @(H3PO4); Cm; Cox; Cm; N(H3PO4) u N (H20); T.

YK-1.2 Onpenenser, HMHTEPIPETUPYET U Ilpumepnuvie npakmuueckue 3a0anus

paHxupyet nH(pOpPMAIIHIO,
TpeOyemyro TUIS pelieHus
IIOCTABIICHHOU 3a7a4u;

OCYIIECTBIISIET MOUCK HH(pOpMAIUU
10 Pa3JIMYHbIM THUIIAM 3aPOCOB

1. Ins peakuuu CHa () + CO2 ) = 2 CO () + 2 H2 () onpenenute BO3MOKHOE HAIlpaBJICHUE
CaMOIPOU3BONBFHOTO TEUEHHs PEAKIIH TIPH CTAHJAPTHBIX yCIOBHSX U IpH  Temmepatype T =927°C,
ecnu TeruioBOM 3(p(dEeKT peakuuu [0 3aJaHHOW TeMIEepaTypbl HE HU3MEHHUTCS. YKaXUTE: a)
BBIJICJISICTCS. WIIM TIOTJIONIACTCS SHEPrHs B XOJAE peakuuu; 0) MPUUMHY HAWICHHOTO W3MEHEHUS
sHTponuH. Paccunrtaiite TemmnepaTypy Hayaia peaxiim.

2. BeipasuTe uepe3 KOHIEHTPAIUU PEareHTOB KOHCTAHTHI PABHOBECHS CIEAYIOMIUX PEaKIHA
N2y + 3 Ho) = 2 NH3r, AH = -92,2 x/Ix. Ykaxure HampaBlIeHHE CMEIICHUS XUMUYECKOTO
paBHOBECHS 3TUX PEAKIMH: a) MPHU NOHWKEHUU TEMIIEPaTyphl, €CIH JaBlIEHHE MTOCTOSIHHO; 0) MpH
MIOBBIIICHUH JIABJICHHSI, €CIIH TeMIIepaTypa MOCTOSHHA.

3. CkoJbkO MUWLTHIIATPOB 96%-HOTO pacTBOpa CEpHOW KHUCIIOTHI C IUIOTHOCTHIO 1,84 1/mi
notpedyercs uist mpurorosnenus 2 1 0,25M pactBopa?

4. Kakwe w3 cienyromux coseil moasepratorcss ruaposusy: Na2SiOs. Cu(NOs)2. KBr?
CocTaBbTe MOHHBIE M MOJEKYJSpPHBbIE ypaBHEHUs THAPOIM3a COOTBETCTBYIOHMX coyeld. Kakoe
3HayeHue pH (< unu> 7) UMEIOT pacTBOPHI 3TUX COJIEH?

5. 3omb ruapokcuaa Maraus noiydeHn mytem cMermmBanus 0,02 n 0,01H. pactBopa MgClz2 u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsii 4acTUIl MOJYYEHHOTO 30JI51 U HAINUIINATE
(bopMyITy €ro MULEILIBI.

6. PaccumraiiTe >NMEKTPOABIKYIIYIO CHIY M OIPEICIIUTEe HAIpPaBICHHE CaMOIPOU3BOIBHOTO
MPOTEKaHUS peakuuu npu CTaHJaPTHBIX YCIIOBUSIX, UCTIONB3YS 3HAYCHUS
OKHCJIUTEILHO-BOCCTAHOBUTENBHBIX oTeHmainos HJ + Hi3POs — J2 + H3zPOs + H:20.

7. TlpuBegute cXeMbI SJEKTPOIHBIX MPOIECCOB M MOJEKYISpPHBbIE ypaBHEHUS pEaKIIUH,
MIPOTEKAOILIUX MPH JEKTPOXUMHUECKON Koppo3uu ranbBanonapsl Co/Ni: a) B Kucioit cpeze; 0) Bo
BIQXXKHOM Bo3nyxe. Onpenenute yObUIb Macchl aHOAA TIPU KOPPO3HUH B KUCIOH cpene 3a 20 MuH, eciu
cKopocTh Koppo3uu coctaBuia 0,01 r/4.

8. CocraBbTe SIEKTPOHHO-MOHHBIE YPAaBHEHUS SJIEKTPOAHBIX MPOIECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJIIPHOE YPaBHEHUE PEAKIINH, POUCXOAAIIEN pH AnekTpoiause pactBopa CoSOa. Beruncnure
(dakTHUECKOe KOJIMYECTBO METauia, Mojy4eHHoro Ha karone mpu anekrposnze Co(NO3)2, eciau
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ANIEKTPONIN3 TpoBOAWIAM B TedeHnmn 1 4. Beixoxg metamna mo Toky cocraBun 85%. Ykaxute
BO3MOJKHBIE TIPUYMHBI YMEHBIIICHHS BBIXO0/1a METAJIJIa TI0 CPABHEHHIO C PACUETHBIM.
YK-1.3 IIpu  o6pabGotke  uHpOpMaALUU Ilpumepnvle npakmuuecKkue 3a0aHu:
ornuyaer  (akTel OT  MHEHUH, 1. OnpenenuTh ¢ KaKUMH U3 yKa3aHHBIX HUXKE BEIIECTB MOXKET B3aUMOJCHCTBOBATH PACTBOP
HWHTEpIpeTaIui, OLICHOK, | THAPOKCUAA Kajusi: MOJoBojaOpoaHas kuciota, xjiopua meau (1), oxcun yrimepona (IV), oxcupa
dbopmupyer cobctBennbie MHCHHS | | cBUHIA (I1), TMApPOKCHI aTOMUHUSA, THAPOKCHI aMMOHHUSA. COCTaBbTE YpPaBHEHHUS BO3MOMHBIX
CYXKICHHs, apryMEHTHPYET CBOM | peakIyii B MOJICKYJISIPHONH U HOHHO-MOJICKYJISIPHOU (hopMax.

BBIBOJIbI U TOUKY 3pPCHUA

2. OmpenenuTe BO3MOXHOCTh BOCCTAHOBJICHHS oOkcuaa xeneza FesOs yriepomom mnpu
crangapTHbIX ycnosusax u temneparype 1100 K. Peakius BoccranoBnenus FesOa: Fe3Oaw) +4Cx) =
= 3Few + 4COq)

3. TemmniepatypHsblii koddpunmeHT peakuuu paBeH 2,5. Kak ©3MEHUTCSI CKOPOCTh PEAKIUU: a) IPU
noBbIIeHHH TeMriepaTypbl oT 60 mo 100°C; 6) npu OXJaXJISHUH PeakIUOHHON cMmecu OT 50 1o
30°C?

4. JTns obparumoit peakiun FesOak) + Hawy = 3FeO) + H2O(r) 3anuimmTe BbipakKeHHe KOHCTAHTHI
paBaoBecust AH®, k/[x = + 69,8. Ilpeanoxure crnocoObl yBeIU4YEeHUS! KOHIICHTPALUHU MPOJAYKTOB
PEaKIIHH.

5. Ilpu npoxalMBaHUM METAJUIMYECKOTO THTaHA oOpaszyercs Oenblii MOPOIIOK, KOTOPBIH
pacTBOpsieTCsl B KOHIEHTPUPOBAHHON CEpPHOWM KHUCJIOTE M CIUIABIAETCA CO Imenoybio. Yto
MpEACTABISIET CO00i 3TO coenunenne? Hanummre ypaBHEHUS BCeX yKa3aHHBIX PEaKIIU.

6. Cxombko MUIITWIHTPOB 96%-HOrOo pacTBOpa CEpHON KHUCIOTHI C IMIOTHOCTHIO 1,84 r/mi
notpedyercs ans npurorosienud 2 i1 0,25M pacteopa?

7. Kakme BemiecTBa M B KAaKOM KOJMYECTBE BBIACIATCS TpH TpoxoxaeHun 48250 Kn
aNekTpuuecTBa 4epe3 pactBop xisopuaa mapranua (I1)? CocraBbTe cxemy 3JIEKTPOJU3a 3TOTO
pacTBopa.

8. AmomuHMIA ckenad ¢ Menplo. Kakol u3 MeTamuioB OyJeT KOPpOAUPOBATh B CPEJie CEPHOM
KHUCJIOTHI U aTMocdepe BiIakHOTo Bo3ayxa? CocTaBbTe CXEMbI SJIEKTPOXUMHUECKON KOPPO3HH.

9. IIpoBecTn aHaTN3 BIVSIHIS KOHIIEHTPAIUN HA CKOPOCTh XUMUYIECKOW PEaKIINU
Na25203 + H2SO4 = S + SO2 + NaxSOs4 + H20 no skcnepumeHTanbHbIM AaHHBIM. [IpoBecTH
00paboTKy MOJTyYEHHBIX TAHHBIX C UCTIOJIE30BAHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOIOTHIA.
Pe3ynbTaThl ONTOB MpEeACTaBUTH B BUJIE TaOIHIIBI 1.

Tab6numa 1
CkopocTb ‘

‘ Homep ‘ O6Bem, M ‘ KoHuentpanus ‘ Bpems ‘
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OIIBITA Na2S203 H-0 H2SO4 Na2S203, 10?2 | mosBnenns | peaximu, 107,
MOJIB/JT MYTH, C ¢t
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5

[To nanHbIM TabIUIB 1 TOCTPOUTH IpaduK 3aBUCUMOCTH CKOPOCTH PEAKIIMUA OT KOHIICHTPALIUU
THOCYJIb(aTa HATPUS, OTIOKUB Ha ocH abciucc KoHreHTpanuio Naz2S203, a Ha ocu OpAMHAT —

CKOPOCTB pC€aKIUu.

C)leJ'IaTL BBIBO/JI O 3aBUCUMOCTHU CKOPOCTHU pCaKIU OT KOHICHTpALIUN TI/IOCYJIB(I)S.TEI HaTpus.




0) [lopsinok mpoBeeHNs MPOMEKYTOYHOH ATTECTAIIUM, MOKA3ATEJIM U KPUTEPUH
OllCHMBAHUS:

[TpomexxyTouHass aTrecTanus IO JIUCHUIUIMHE «XHMHS» BKIIOYAET TEOPETHUECKUE
BOIIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS 00YyYaIOIIMMHUCA 3HAHUH, U IPAKTUYECKHE
3aJjaHMsl, BBISIBIISIONINE CTENEHb C(OOPMUPOBAHHOCTH YMEHUHN U BIIaJICHUN, TPOBOAUTCS B (hopme
3a4era.

3ayer 1Mo JaHHOM AMCUUIUIMHE MPOBOAUTCS B YCTHOW (opMme mo Ouseram, KaXIblid U3
KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OJHO MPAKTHUECKOE 3aJaHHeE.

Ilokazamenu u Kpumepuu oyeHUGAHUA 3a4ema:

«3a4TeHO0» - 00yYaroIuiicsl 1eMOHCTPUPYET HMOPOTrOBbI YPOBEHb CHPOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPONPUSATUN JOIMYCKAIOTCA OIIMOKH, MPOSBIIAETCS
OTCYTCTBHUE OTJENIbHBIX 3HAHUN, YMEHHI, HABBIKOB, O0YUaIOIIUNACS HCIIBITHIBAECT 3HAUUTEIIbHBIC
3aTpyIHEHUS IpU ONIEPUPOBAHNHU 3HAHUSMU U YMEHUSMU IIPU UX [IEPEHOCE Ha HOBBIE CUTYALIUU;

«HE 3aUTEHOY - 00YYaIOIIUICs HE MOKET MTOKa3aTh 3HAHUs Ha YPOBHE BOCIIPOU3BECHUS U
00BsiICHEHUS! UHPOpPMALH, HE MOKET MOKa3aTh UHTEJUIEKTYyalbHbIE HABBIKH PEIICHUS MPOCTHIX
3ajad4.



