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JIucT akryanusanuu padoueil nporpaMmbl

PaGouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamuu B 2024 - 2025
yu4eOHOM Toly Ha 3aceaHuu Kapeapsl XUMUU

IIporokomor 20 1. Ne

3aB. kadempoii H.JL MCH}IHI/IK

Pabouas mporpamma nepecMoTpeHa, 0ocyxaeHa u ogoopena st peanusanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqaHuu kapeapsl XUMHUH

IIporokomor 20 1. Ne

3aB. kadempoii H.JL MCH}IHI/IK

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3acelaHuu Kadeapsl XUMHU

IIporokomor 20 . Ne
3aB. kadeapoii H.JI. Menstauk

Paboyas nporpamma nepecMoTpeHa, 00CykJieHa 1 ogo0peHa s peanm3anuu B 2027 - 2028
y4eOHOM roy Ha 3aceanuu Kadeapsl XUMHU

[Iporokom ot 20 . Ne

3aB. kadeapoii H.JI. Menstauk

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u onodpena s peanuszanuu B 2028 - 2029
y4eOHOM TOJly Ha 3acefaHuu kadenpsr Xumuu

[Iporokom ot 20 . Ne
3aB. kadenpoii H.JI. Menaauk

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peamsanuu B 2029 - 2030
y4eOHOM rojTy Ha 3aceaHuu Kadeapsl XUMHH

[Ipotokom ot 20 . Ne

3aB. kadenpoii H.JL ﬁeﬂﬂHI/IK




1 Iles1u ocBOCHUS TN CUMILTUHBI (MOAYJI51)

[enstMu OCBOCHUS TUCHIUTUINHBI «XHUMUS» SBISETCS GopMupoBaHue (yHIaMEHTAIbHBIX
3HAaHWK B 00JIACTU COBPEMEHHON XHMHUH, BKIIIOYAIOIIMX OCHOBHBIC IIOHSTHS, 3aKOHBI H
3aKOHOMEPHOCTH, OIMCHIBAIOIIME CBOMCTBA XUMHUYECKUX COEAUMHEHHI; DPA3BUTUE HABBIKOB
CaMOCTOSTENIbHOW pabOoThl, HEOOXOAUMBIX IS IPUMEHEHHS XUMHUYECKUX 3HAHUHA TIPU U3y4YCHUH
CIIELIMATBHBIX JUCLMIUIMH U JAJIbHEUIIIEH TPAKTUYECKOM AEATEIbHOCTH

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

JuctunauHa XuMHsS BXOAUT B 00s3aTEIbHYIO YacTh Y4€OHOTO TUTaHa 00pa3oBaTeIbHON
MPOTPAMMBI.

Jlnst  wW3ydeHHWsT  JOUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHWSA  (YMEHHWs,  BIJIAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUCHHUS TUCIUILINH/ IPAKTHK:

Jns  u3ydeHus JUCUMIUIMHBI  HEOOXOIMMBI 3HAHWS, YMEHUS U  BIAJCHUS,
chopMUpOBaHHBIC B pe3yjbTaTe IMOJYyYEHHUS CpeaHero (MOJIHOTO) OOIIero oOpa3oBaHUs IIO
JUCIHUILIMHAM «XHMHI», «Pu3ukay, «MareMaTuka.

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYEeHUU TAHHOW IUCIUTILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

I'eonorus

be3omacHOCTE XU3HEACATCILHOCTH

3 Komnerenuun odyuarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCUHMILIMHBI (MOAYJISA) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynbrare OoCBOEGHMS IUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydarolLIUHCs JOJKEH
o0ajaTh CIeAyIOIUMU KOMIETEHIHSMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

VYK-1 Cnoco0OeH oOCyIIeCTBIATh KPUTUYECKUH aHalIU3 NpOOJIEMHBIX CUTyallud Ha OCHOBE
CHCTEMHOT'0 110/IX0/1a, BBIPA0AThIBATh CTPATETHIO IEHCTBUI

YK-1.1 AHanu3upyeT NpOOJEMHYIO CHTyallMl0 KaK CHCTEMY, BBISBISAA €€
COCTABJIAIOLIME U CBA3U MEXKIY HUMH
YK-1.2 Kputnuecku oriennBaeT HaJe)KHOCTh HCTOYHUKOB MH(pOpMAIINK, paboTaeT ¢

MPOTUBOPEUUBO WHpOpMAIMEll W3 pPa3HBIX HUCTOYHUKOB, OMpEIeseT
npobGensl B WHGOPMAIMKM, HEOOXOAUMON IS pEIICHUS MPOoOIeMHOM
CUTYAIINH, U IPOEKTUPYET MPOLIECCHI M0 X YCTPAHEHUIO

YK-1.3 Pa3zpabatbiBaeT M conep)kaTelbHO apryMEHTHUPYET CTPATETHUI0 pPeIleHUs
MpoOJEMHON CUTyallMd HAa OCHOBE CHCTEMHOTO M MEXIUCITUTUTMHAPHOTO
MOAXOJOB; CTPOUT CLEHApUU peal3aluu CTpaTeruu, ONpeaessis
BO3MOYKHBIE PUCKH U MpeJuTaras NyTH UX YCTPAHCHUSI




4. CTpyKTypa, 00b€EM U colepKkaHne TUCHUIINHBI (MOLYJI5)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI cOCTaBiseT 4 3aueTHBIX eauHui 144 akan. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas pabdora — 68,95 akan. yacos:
— ayauTopHas — 68 akaj. 4acos;
— paeayautopHas — 0,95 akaj. yacos;

— camocTosTenpHas padota — 75,05 akaj1. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;

<DopMa arrecTaluu - 3a4cT

AynuropHas % o
<
=
KOHTgKTHa’I = dopma TEKYILETO
Paznen/ Tema g o QE = Brn KOHTPOTIA Kon
B aKaj. yacax = N
g ( A ) 8 © |caMOCTOSATENbHOI | yCIIeBaeMOCTH 1
JIACIMTUTHHBI 5 £ s ., | KommeTeHn
@) 5 g £ paboThI MIPOMEKYTOYHOM
na0. | mpakT. S
Jlek. P Z 'S aTTecTaluu
3aH. | 3aH. | O &
1. XUMUS
- ohopmiieHHE
oTyera 1o
1a00paTOpHOI
pabore; 3ammura
- pelieHHe .
}:LOII)VIaLLIHCFO nabopatopHoi
1.1 1. XumMuueckas TepMOAUHAMUKA 3 8 6 3aganus Ne 1; paGoTEL YK-1.1, VK-
S p s Jlomammee | 1.2, YK-1.3
3amanue Ne 1.
CaMOCTOSITEIIBHOE
Tectuposanue.
U3yueHHE
yueOHOM U
Hay4YHOU
JUTEPATYPHI.
- opopmiieHue
oTyera 1o
nmabopaTopHOit
pabore; 3ammura
- pelieHue .
Hoﬁ;ammm nabopatopHoi
paboTHI. VK-1.1, VK-
1.2 2. Xumuueckass KHUHETHKA 21 2 6 4 3aganus Ne 2;
JlomarnHee 1.2, YK-1.3
3amanne Ne 2.
CaMOCTOSITEIIBHOE
Tectuposanue.
U3yuCHHE
yaeOHOU 1
Hay4HOU
JIUTEPATYPHI.
-oopmiieHHE
oTyera 1o
nabopaTtopHOi
padore; 3amura
- pelieHue .
Z[OFI)VIaH_IHero nmabopaTtopHoOi
1.3 3. PacTBOpBI 4 12 9,15 | 3amanms Ne 3; paGoTs.. YK-1.1, VK-
o ’ - JlomaniHee 1.2, VK-1.3
3aganue Ne 3.
CaMOCTOSITEIbHOE
Tectuposanue.
U3yuCHHE
yaeOHOU W
Hay4HOU
JIUTEPATYPBI.




odopmiieHue
oT4eTa Mo
nabopaTtopHoOn 3amura
paborte; nmabopaTopHOH
- peleHue paboThL. VK-1.1, VK-
1.4 4. TucniepcHBIE CUCTEMBI 2 8 8
A p JIOMAIITHETO Jomarmiaee 1.2, VK-1.3
3amanus Ne 4; 3ajanue Ne 4,
- TectupoBanwue.
CaMOCTOSITENEHOE
U3ydeHHE
odopmIiIeHNE
oT4eTa 1o
nabopaTtopHOH
padore; 3ammra
- pelieHue .
OMAIIHETO nabopaTopHO
15 5. OKHUCIIUTEIBHO- A . paboThI. VK-1.1, VK-
2 6 4 3aganus Ne 5;
BOCCTAHOBUTEJILHBIE NTPOLIECCHI ) Jomamnee 1.2, VK-1.3
3amanme Ne 5.
CaMOCTOSTENbHOE
Tectuposanue.
n3yvdeHne
yueOHOH U
HayqIHOU
JIUTEPATYPBI.
odopmIiieHNE
oT4eTa 1o
nabopaTtopHOn
padore; 3amuTa
- perieHue .
OMALIHERO nabopatopHoi
1.6 6. DIEKTPOXUMHUIECKUE A . paboTshI. VK-1.1, VK-
4 11 8,2 3ananus Ne 6;
CHUCTEMBI ) Jomamnee 1.2, VK-1.3
3agaHue Ne 6.
CaMOCTOSTENbHOE
Tectuposanue.
n3yveHune
y4eOHOH U
HAay4YHOU
JIUTEPATYPBI.
Hroro no pazneny 17 | 51 75,05
Hroro 3a cemectp 17 | 51 39,35 3a4ET
HWroro no aucuumninHe 17 | 51 75,05 3aueT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B 1nponecce mnpenogaBaHus IUCUUIUIMHBL «XUMHS» TNPUMEHSETCS TpaAULIMOHHAs
UH(POPMALIMOHHO-KOMMYHUKALMOHHAs 00pa30BaTe/IbHbIE TEXHOIOTHH.

Jlekuuu mpoxXoAT Kak B MH(GOPMAIIMOHHOHN (GopMme, T1e UMEET MECTO MOCIIEeI0BATEIbHOE
U3J0KEHWEe MaTepuajga B JUCLMIIMHAPHOM JIOTHMKE, OCYLIECTBISIEMOE INPEUMYIIECTBEHHO
BepOaTbHBIMU CPEACTBAMH, TaK U B (hOpMe JICKIIUN-0eCe bl T TUAIoTa C ay TUTOPUEH, JICKITHH C
IPUMEHEHUEM 3JIEMEHTOB «MO3IOBOM aTakw», JIEKUMH-KOHCYJIbTALUH, TJE TEOPETUYECKUI
MaTepuai 3apaHee BBIJACTCS CTYJEHTaM JJIi CaMOCTOSTEIbHOIO HM3Y4YEHMs, AJIs MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKMM 00pa3oM, JIEKLUS IPOXOAUT 110 THILY BOIIPOCHI-OTBEThI-UCKYCCHSL.

[ToMrMO 3TOTO B JIGKIMU MOTYT HCIOJB30BATHCS AIIEMEHTHI MIPOOJIEMHOTO M3JI0KEHHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl IUCHUIUIMHBI «XUMUS» 3aHMMAIOT JIEKUUH C
MCIIOJIb30BAaHUEM JIEMOHCTPALMOHHOTO XHUMHUYECKOIO HKCIEPUMEHTA, KOTOPBIA I03BOJSET
HauOoJiee MOJIHO Pear30BaTh METOJ NPOOJIEMHOr0 OOydeHHUs uepe3 MOCTAaHOBKY IpolieM ¢
MMOMOUIBIO IEMOHCTPALIMI SIBJICHUI, PEAKLIMI WIIH TTPOLIECCOB.

s peannzanuu UHGOPMAIIMOHHO-KOMMYHHMKAIIMOHHON 00pa3oBaTeIbHON TEXHOJIOTUU
IPOBOJASATCS JIEKLUUU-BU3YyAJIN3allUM, B XOA€ KOTOPBIX U3JI0KEHUE TEOPETUUYECKOro Marepuasa
COIIPOBO’KIAETCS MTPE3EHTALIEH.

JIekuMOHHBIN MaTepuai 3aKpervisieTcsl B X0je J1a0opaTOpHbIX paboT, B X0A€ KOTOPBIX
yueOHas paboTa NMPOBOAUTCS C pealbHBIMM XMMHUYECKMMHM BemiecTBamu. Ha maGopaTopHbIX
paboTax BBHIIOJHSIOTCS TPYIIIOBBIE WIM MHAUBHUAYaJIbHbIE 3a/laHus 10 IpoiaeHHoN Teme. [lpu
IPOBEICHUH JIAOOPATOPHBIX 3aHATUH HCHOJB3YETCS METOJ KOHTEKCTHOrO OOy4YeHMsI, KOTOPBIH
MO3BOJIIET YCBOUTH MaTepuajl IyTEM BBISBICHMS CBA3CH MEX1y KOHKPETHBIM 3HAHHUEM M €ro
npuMeHeHueM. Kpome Toro, 1enecooOpa3HO HCIOJIb30BaTh TEXHOJOTHIO KOJJICKTUBHOIO
B3aUMOOOydYeHUs (MapHyr paboTy) Tpex BHUAOB: CTaTHYeCKas Iapa, JUHAMUYECKas Iapa,
BapUalMOHHAs I[1apa; COBMeLass €€ C TEXHOJOrMe MoJyibHOro oOyuyeHus. BbinmomHuB
JKCIIEPUMEHT, 0Oy4arorecs (opMyIUpYyIOT 0000IIEHHbIE BBIBObI [TO CEPUH OIBITOB, UCIIOIb3YS
IIPUEMBI aHAJIOTHH U CPABHEHMSL.

CamocrosiTenbHast paboTa 0oOydaromIMXcsi BKJIOYaeT B ce0s camble pa3HOOOpas3HbIe
(bopMbl yueOHOI JesTeIbHOCTH: BBINOJHEHHE JOMALIHUX 3a/laHHM, 3aBeplieHne opopMIIeHHUs
71a00paTOpHBIX padOT, MOJArOTOBKA K MPAKTUKYMY, U3YYEHHE OCHOBHOTO U JOIMOJHUTEIBHOIO
MmaTtepuaga Mo ydyeOHMKaM M TOCOOMsSM, uYTeHHe M MNpopadoTKa HAayyHOW IUTepaTypbl B
OubmMoTeke, Harcanue pedepaToB U KypCOBBIX padOT, MOJATOTOBKA K KOJUIOKBHYMaMm, 3a4eTam,
UTOroBoi arrecrauuu.CamocTosiTenbHas paboTa 0oOydaroUIMXcsl JODKHA OBITh HalpaBiIeHa Ha
3aKperyIeHUs] TEOPETUUECKOI0 MaTepHala, U3J0KEHHOTO MPernoiaBaTeieM, Ha IpopadoTKy TeM,
OTBEJICHHBIX Ha CAMOCTOSITEIbHOE M3Yy4YEeHHE, Ha IOATOTOBKY K JIAOOPATOPHBIM 3aHATHSAM,
BBINOJIHEHHE JIOMAIIHUX 33/1aHUH ¥ MOATOTOBKY K pyO€KHOMY U 3aKJIIOYUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeaeHnH pyOexKHOTO U 3aKJIFOUUTEIILHOTO KOHTPOJISI OCHOBHBIMU 33/1a4aMU, CTOSLIUMU
nepesa MpenojaBareieM, SBISIOTCS: BBIABICHHE CTENEHHM NPaBHWIBHOCTH, 00beMa, TITyOMHBI
3HaHWW, YMEHUH, HaBBIKOB, MOJTYYEHHBIX MIPU W3YUYEHUU Kypca HAapsAy C BBIIBIEHUEM CTEIEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHHUH TIOJyYEHHBIX 3HAHUN, YMEHUI U HaBBIKOB.

CoBpeMeHHbIE MHTEPAKTUBHBIE CPE/ICTBA MO3BOJISIOT AKCIEPUMEHTHPOBATH C HOBBIMHU
dopmamu KoHTpOst. OOyyaromuMest MpeAaraloTcsi TeCThl U 337ayd B 3JIEKTPOHHOM BHJE, C
aBTOMATHU3UPOBAHHOW CUCTEMOM POBEPKU. B 0TIM4Me OT 0OBIYHOT0 TECTUPOBAHMSI TAKOU CIIOCOO
KOHTPOJISI TIO3BOJISIET CTyJE€HTaM B JII00O€ BpeMsi MPONTH TECT, MPOaHATU3UPOBATh OMIMOKU U
IIPOWTH TECT BTOPUYHO.

6 YueOHO-MeTOUYeCKOe 00eclieueHHe CaMOCTOSITeIbHOM padoThI 00y4yaloummxcst
[Ipencrasneno B mpuioxxkenuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMHI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnevyeHue JUCIUIITIMHBI (MOYJIs1)
a) OcHoBHas TUTEpaTYypAa:
1. OcuoBsl xumun: yueonuk / B.I'. UBanos, O.H. I'esa. - M.: KYPC: HUI] UH®PA-M, 2014.-

560c.: - (Bseiciiee o6OpasoBanue: bakamaspuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata oOpamenus: 19.01.2023). - Tekcrt:
ANEKTPOHHBIN.

2. Komsna, JI. I'. Xumus : yuebnoe mocobue / JI. I'. Komsma, JI. I'. Tapaciok ; MI'TVY. -
Marnutoropck : MI'TVY, 2015. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutya. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (marta oopamenus: 19.01.2023). - MakpooObeKT. - TekcT : aneKTpoHHbIi. - CBeeHUS
noctymHbl Takke Ha CD-ROM.

0) JlonosiHuTEIbHAS JIUTEPATYpA:

1. Mensuuk, H. JI. PactBopst : mpaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A. Muinypuna
; Marauroropckuii roc. texuudueckud yH-T uM. I'. . HocoBa. - Marautoropck : MI'TY um. I'. W.
HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢ tutyn. okpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/
4027.pdf&view=true (mata obpamenus: 19.01.2023). - MakpooObeKT. - TEKCT : 3IEKTPOHHBIN. -
Cenenus noctynHbl Takxke Ha CD-ROM.

2. Mensnuk, H. JI. Tucniepcubie cuctemsr : npaktukym / H. JI. Mensauk, D. P. Mymnuna, O. A.
Muiypuna ; Marautoropckuii roc. rexaudeckuit yu-T um. I'. 1. HocoBa. - Marautoropck : MI'TY um.
I WM. HocoBa, 2019. - 1 CD-ROM. - 3Barn. ¢ tutyn. okpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/
3850.pdf&view=true (mata obpamierus: 19.01.2023). - MakpooObeKT. - TeKCT : 3IEKTPOHHBIN. -
Csenenus noctynusl Takxe Ha CD-ROM.

3. Konsna, JI. I'. OkucAUTENHHO-BOCCTAHOBUTEIbHBIE peakiuid. OCHOBBI AIEKTPOXUMHHU '
yuebHoe mocobue / JI. T'. Komsina, . P. Mymnuna ; MI'TY. - Marautoropek : MI'TVY, 2015. - 58 c. @ ui.,
TaoI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/
1147 pdf&view=true (mara obpamienus: 19.01.2023). - MakpooObeKT. - TEKCT : 3IEKTPOHHBIH. -
Hmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumunueckass kuHeTuka. COCTOSIHME XUMHUYECKOIO pPaBHOBECHUS !
npaktukyMm / O. A. Mumypuna, 3. P. Mysnuna, O. B. Epmiosa ; MarHuTOropckuit roc. TeXHHYESCKHA
yH-T uM. [". 1. HocoBa. - MarauTtoropck : MI'TY um. I'. Y. Hocosa, 2019. - 1 CD-ROM. - 3aru. ¢ Tutym.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/
3851.pdf&view=true (mata oOpamenus: 19.01.2023). - MakpooObeKT. - TEKCT : ANEKTPOHHBIU. -
Ceenenus noctynHbl Takke Ha CD-ROM.

5. Koposun, H.B. O6mas xumusi: yueb. isi TeXHUYECKUX Harpas. u criell. By30B /H.B. KopoBun
—9-¢ u3n., mepepab.- M.: Beicmr. mik., 2007.- 557 c.: wi. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIMN.

6. Kpatkuii crnpaBovHUK (u3uKo-xumudeckux BenuunH / coct.. H. M. bapon, A. M.
[Tonomapesa, A. A. Pasnens, 3. H. Tumodeesa; nox pen. A. A. Pasnens, A. M. Ilonomapesoii. - 10-e
u3., ucnp. u jgon. - CII6. : Man ®enopos, 2003. - 238 c. : mn. - ISBN 5-8194-0071-2. - Tekcr:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BHICIINX YU€OHBIX 3aBeICHUNA. XUMHUS U XUMUYECKask TEXHOJIOT UL
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Hay4YHO-TeXHHUYeckuil xxypHan — ISSN 0579-2991.

B) MeTonuyeckue ykazaHus:

1. Mumypuna, O.A. DHepreTuka XMMUYECKUX MPOLIECCOB: METOJANYECKUE YKa3aHUsS K
7a00paTOpHBIM paboTaM IO AUCHUILIMHE «XHUMHA» JUIsl OO0YyYarolUXCs BCeX HaIpaBICHUN
HOATOTOBKH U CHICIMAIILHOCTEH JHEBHOM (popmbl 00yuenus / O.A. MuiypruHa,; MarHuTOropckuii
roc. Texanueckuit yH-T uM. ['. . HocoBa. — Maraurtoropck : MI'TY um. I'. 1. Hocoga, 2016. — 11
¢.— TekcT : HemoCpeCTBEHHBIN.

2. Konsma, JI.I. Xumudeckas TEpMOJWHAMHUKA: METOJIWYECKHE YKa3aHUSA s
CaMOCTOSITENIbHOW pabOoThl MO AMCUUIUIMHE «XUMHs» i1 00ydYaroMIMXCsl BCEX HampaBICHUIH
MOJrOTOBKK W crienuanbHocTei Beex (hopm obyuenus / JL.I'. Komasima; MarHuTOropckuii roc.
texundyeckud yH-T uM. ['. Y. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoga, 2020. — 18 c. —
TexcT | HemoCpeICTBEHHBIH.

3. Komsma, JI.I. CkopocTh XWMHUYECKUX pEAKIHMA H XUMHUYECKOE paBHOBECHE:
Metoauueckue yka3zaHUs K JIaOOpaTOpHBIM paboTaM M0 JUCHMIUIMHE «XHUMHUS» s
00y4YarONIMXCs BCEX HANpPABJICHUI MOJArOTOBKH M CrielaibHOCTeil Bcex hopm oOydenus / JI.T.
Konsna, E.B. Tapactok; Marnutoropckuii roc. TtexHuueckuid yH-T um. . M. HocoBa. —
Marnutoropck : MI'TY um. I'. M. Hocosa, 2020. —8 c. — TekcT : HemocpeacTBEeHHBIN.

4. PomuonoBa, H.M. Xumnueckas kuHeTHKa. XMMHUECKOE PaBHOBECHE: METOIUYECKUE
yKa3aHMs JUIsi CAMOCTOSTENIEHOW pabOThl MO JUCHUIUIMHE «XUMHS» s 00YJaroluxcsi BCexX
HampapJIeHU MOATOTOBKM M crenuanbHocTell Bcex (opm oOyuenus / H.W. Pomuonosa, A.IL
[TonomapeB; Marauroropckuii roc. Texuudeckuit yH-T uMm. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. HocoBa, 2020. — 20 ¢. — TekcT : HemocpeACTBEHHBIN.

5. Uymnpoga, JI.B. PactBopsl: MmeTonuueckas pazpaboTka K J1a00opaTOpHBIM paboTaM 1o
JUCLHUIUIMHE «XUMUs» A 00y4aroIuXcs BCeX HAIlPaBJICHUM MOJATOTOBKHM U CHEIMaTbHOCTEH
Bcex Gopm o0yuenus / JI.B. Uynposa, T.M. KysrkoBa; MarHuTOropckuii roc. TeXHUIECKUN YH-T
uMm. I'. . HocoBa. — Maruutoropck : MI'TY um. I . Hocosa, 2020. — 41 c. — Tekcr :
HEIOCPEICTBEHHBIMN.

6. Uynpoga, JI.B. PacTBopsl: MeToMuecKasi pa3paboTKa K CaMOCTOSATENIbHOW paboTe 1o
JUCHUIUINHE «XUMMsD» Ul  O0y4arolMxcs [0 BCEM HampaBlICHUSM MOJATOTOBKU U
crieruanbHOCTAM Beex Gopm obyuenus / JIL.B. Uynposa, D.P. Mymnuna, O.A. Mumypuna;
Marnuroropckuii roc. rTexuaudaeckuii yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HEenoCpeCTBEHHBIH.

7. Komsna, JI.I. KommounHble pacTBOpBI: METOIWYECKHE YKa3aHUs K JTaOOpaTOpHOMU
paboTe Mo JUCHUIUIMHE «XHUMHUS» U1 00Y4arolMXCs 10 BCEM HANpPaBICHUSM MOATOTOBKU U
criermanbHOCcTM Beex (opm oOyuenus / JL.I'. Konsna, JI.A. BoabsiH; MarHuToropckuii roc.
texHnueckut yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. W1. HocoBa, 2017. -9 ¢c. —
Tekcr : HenmocpeACTBEHHBIM.

8. Konsina, JI.I'. OxucanTenbHO-BOCCTAHOBUTEbHbBIE PEAKIIMHN: METOIUUYECKUE YKa3aHU
K JIa0OpaTOpHOM paboTe MO MUCHUIUIHHE «XUMHUS» ISl OOYyYaronIMXcCsli BCEX HaIpaBiICHUIN
NOATOTOBKM W crenuanbHocTeid Bcex ¢opm oOyuenuss / JLI. Komsma, E.B. Tapacrok;
Marnurtoropckuii roc. rTexaudueckuii yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — TekcT : HenocpeCTBEHHBIH.

9. Komsna, JI.I'. OKHCANTENHHO-BOCCTAHOBUTEIBHBIC PEAKIIUH H AJIEKTPOXHUMUYECCKHE
IpOIIECChl: METOANYECKas pa3paboTKa K caMOCTOATENbHOM padoTe 1l 00yyaromuxcst Mo BceM
HampaBJICHUSAM TOATOTOBKH M CrenuanbHocTsM Bcex ¢opm obyuenus / JL.I'. Konsma, E.B.
Tapacrok, 3.P. Mymnuna; Marauroropckuii roc. texHuueckuit yH-T um. I. M. Hocosa. —
Marnautoropck : MI'TY um. I'. UI. Hocosa, 2017. — 41 c. — TekcT : HemocpeACTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXMMHUYECKHE IPOILECCH: METOJUYECKHE YKa3aHUs K
71a00paTOpHOIl paboTe MO AUCHUILIMHE «XUMHsD» [UId 00y4aroluXcs 10 BCEM HaIpaBICHUSAM
HOATOTOBKH W CHENUAIBHOCTSIM Bcex gopm obydenus / O.A. Mumypuna, H.. Poxnonosa;



I'. . Hocoga, 2017. — 13 c. — TekcT : HemocpeICTBEHHBIH.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpammHoe o6ecnneuenmne

HaumenoBanue .
o Ne norosopa CpoK IeiCTBHS JTUIICH3UH
MS Office 2007 |\, 135 11 17.09.2007 GeccpOTHO
Professional
7Zip cBOOOJTHO 0eCcCpoOYHO
FAR Manager |cBoOOnIHO 0ecCcpoYHO
Bpaysep Yandex |cBoGoaHO 0OECCPOUHO

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bl JAaHHbIX nmbopMaunongle CIIPaBOYHbLIC CUCTEMBI

Hazspanue kypca CchplIKa

DneKTpoHHbIE pecypchl ombnuoreku MI'TY

https://magtu.informsystema.ru/Marc.html?locale=ru
num. .. HocoBa

Poccuiickas T'ocymapcTBeHHas OubGinoTexa.

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

deepaibHOE TOCYIAPCTBEHHOE OIOKETHOE
yupexaenne  «®Denepanbueiii  uncruryt|URL: http://wwwl.fips.ru/
POMBIIUICHHOM COOCTBEHHOCTH)

WNudpopmannonnas cucrema - EnuHoe OKHO

URL: http://window.edu.ru/
JocTyna K HHGOPMaMOHHLIM pecypcaM

ITouckoBass cucrema Axamemus Google

(Google Scholar) URL: https://scholar.google.ru/

HammonaneHas UH(pOPMAIIMOHHO-
aHanmuThueckas cucrteMa — Poccutickuii|URL: https://elibrary.ru/project risc.asp
HHIEeKC HayyHoro nuruposanus (PMHIL)

DneKkTpoHHas 0a3a MepUOAMYECKUX U3JaHUN

East View Information Services, OOO hitps://dlib.eastview.com/

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaHLHO-TSXHI/I‘-ICCKOG o0OecrieueHue JUCHUIIIIMHBI BKJIIFOYACT:


https://magtu.informsystema.ru/Marc.html?locale=ru
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

1. YueGHble ayuTOpUN IS TPOBEACHHS 3aHATHI JIEKITUOHHOTO THTIA.
OcHameHne ayauTOpHM: MYJIbTHMEAWHHBIC CPEICTBA XPAHEHUS, TMepeladyd M|
npezcTaBiIeHus HHQOpMaIH

2. YueOHble ayAUTOpPUM MJi1 TpPOBeACHHs Ta0OpaTOPHBIX 3aHATHIl, TPYNIOBBIX U
WHJIUBUTyaJIbHBIX KOHCYJIbTAIIUH.
Ocnamenue aynuropuu: Harmisiaeie MaTepuabl: TaOIUIIbI, CXEMBb, [IJIaKaThI.

3. Ilomemienus ans CaMOCTOSATENBHOM pPa0OThI OOYYAIOUMXCA M MPOBEICHHS
POMEKYTOYHOW aTTECTAIlUH.

OcHarienue aynutopun: IlepcoHnanbHbie KomnbioTepsl ¢ makerom MS Office, Beixo10M B
WHTepHET HM C JIOCTYIOM B JJIEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTEeIbHYI0 Cpeay
YHHUBEPCHUTETA

4. TlomemeHus Juis XpaHEHUST U TNPOPHUIAKTHUECKOTO OOCITY)KUBAHHS Yy4eOHOTO
000pyTI0BaHUS.

Ocnamenue aynutopuun: Cremiaxku, ceddbl AN XpaHEHUs y4eOHOro o0OpyIOBaHUS.
HNucTpymeHTsI U1t peMOHTa 1a00paTOpHOTO 000PY10BAHHS.



MNPUJIO)KEHHE 1

6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSITEeIbHOI PadoThI 00y4al0IMXCH

CaMocTtosTenbHass pabora oOydaromuxcs IOApa3JeisieTcss Ha ayJIuTOPHYIO, KOTOpas
MPOMCXOIUT Kak BO BpeMs JabOpaTOPHBIX 3aHATHH, TaK M Ha IUIAHOBBIX KOHCYJIBTAIlUSAX, W Ha
BHEAYJIUTOPHYIO, IPOUCXOIAIIYIO BO BPEMsl IMMOATOTOBKH OOYYAIOIIUMHUCS OTYETOB T10 JIAOOPATOPHBIM
3aHATHSM U IIPH BBITIOJHECHUH TOMAIIHUX 3a/IaHUM.

AynuropHas caMOCTOsITelNbHas paboTa OOYYAarOIIMXCS MPEANoJiaracT IMPOXOXKICHUE
TECTUPOBAHUS 10 KAXKJIOMY pa3ieny JUCIUIUIMHBL. TeCThl BKIYAIOT TCOPSTHUSCKHUE U MPAKTUICCKUE
3aJlaHusl, OTBETHI Ha KOTOPBIE TPEOYIOT MTyOOKOT0 TOHMMAHUS U3YYEHHOTO MaTepraia. MakcumMalibHOe
KOJIMYECTBO OAIJIOB B K&K 101 Teme Kypca — 10.

BreayautopHast camocTosiTellbHAs paboTa 00ydJaromUXcsi OCYIISCTBISCTCS B BHJIC MU3YyUCHUS
JUTEPATyphl TI0 COOTBETCTBYIOIIEMY pasfelly ¢ mpopaboTKoN MaTtepuana; o(hOpMIICHUS OTYETOB IO
71a0b0pPaTOPHBIM padOTaM U BBITOJIHCHUS JOMAITHUX 3aJIaHUH.

IIpumepHbIii epevyeHb 1a00paTOPHBIX PadoT

JlaboparopHast pabota Nel «CBoiicTBa OCHOBHBIX KJIACCOB HEOPTAaHUICCKUX COCTUHEHUI

JlaboparopHas pabota No2 «OmnpezeneHue SHTAIbIINI PACTBOPEHUS U SHEPTUU KPUCTATLTUYECKON
PEIICTKI

JlaboparopHas padota Ne3 «CKOpOCTh XUMUYECKUX PEAKIIUI

Jlaboparopuass pabora Ned «IIpuroroBieHne pacTBOpa U YCTAHOBJICHHE €ro TOYHOU
KOHIIEHTPALIUN

JlabopaTtopHas pabota NeS «DneKkTponuTHIecKast JUCCOIHAITUS

JIaGoparophas pabota Ne 6 «I'uaponus comnei»

JlabopaTtopHas padota Ne7 «KoMIuieKCHbIE COETUHEHUS

JlaboparopHas pabota Ne8 «KonmouaHsie pacTBOPBI»

JlaboparopHast pabota Ne9 «OKUCITHTETFHO-BOCCTAHOBUTEIIHHBIC PEAKIIHI)

JIaboparopHas pabota Nel0«DnekTpoXuMudecKue mpoIecch»

JIaboparopHas pabota Nel0 «Koppo3ust MeTauioB»

KoHnTpoJibHbIe BONPOCHI IS 321U THI JJA00PaTOPHBIX padoT
«CBoiicTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX COeTHHEHUID»

Uro Ttakoe okcunpl? x kmaccudukanms. Homenknarypa.

[lepeunciure OCHOBHbIE XUMUUECKHE CBOMCTBA OKCHUIOB.

Urto takoe ocHoBanusa? Ux knaccudukanus. Homenkmarypa.

[lepeunciure OCHOBHBIE XUMUUECKHE CBOMCTBA OCHOBAHMIA.

Uro Takoe kucnotel? Mx knaccudukanus. Homenkmnarypa.

[lepeunciute OCHOBHBIE XUMUUYECKHE CBOMCTBA KUCIIOT.

Urto Ha3zwBaroT cossamu. Ux knaccudukanus. Homenkmarypa.

[lepeunciure OCHOBHBIE XUMUUYECKHE CBOMCTBA COJIEH.

Kaxkas reneTndeckas CBsI3b CyIIECTBYET MEXKY KJacCaMU HEOPTaHWYECKUX COCTUHCHH?

CoNo~LNE

«Onpezle.nelme IHTAJIBIIMA PACTBOPECHUS U JHEPIrUn KpI/ICTaJIJII/I‘{eCKOﬁ PE€HICTKH»

OCHOBBI XUMHYECKOM TEPMOJUHAMUKU: TTOHSATHE CUCTEMBI, BUJIbI CHCTEM.
TepmoanHaMuyeckue mapameTpsl U (PyHKIIUH COCTOSIHHSI CUCTEMBI.
DOHTanbnus 00pa3oBaHus BEIIECTBA.

TernnoBoit 3¢ exT XuMHUUECKON peakluu.

®dakTophI, BAUSAIONINE HA TETJIOBOH d(PPEKT XUMHUIECKON pEeaKInu.

agrownPE



6. Cdhopmynupyiite 3akon ['ecca.
7. Kakue ciencTBus BLITEKAIOT U3 3aKoHa [ ecca.
8. OHTponUs Kak (PYHKIHMS COCTOSIHUSI CHCTEMBI.

«CKOpOCTL XUMHYECCKHUX peakunﬁ»

Urto n3yyaeT XuMu4ecKas KHHeTHuKa?
JlaiiTe onpeneneHue CKOPOCTH TOMOT€HHOM U TeTepOreHHON peaKIui.
Ot xakux (paKkTOpOB 3aBUCUT CKOPOCTh XUMUUECKON peaKIiu?
JlaiiTe onpeneneHue 3aKoHa JeUCTBHS Macc.
UTo Ha3bIBalOT KOHCTAHTON CKOPOCTH?
Ot kakux ¢GakTOpOB 3aBUCUT KOHCTaHTa ckopoctu? Chopmynupyiite npasuino Bant-I'odda.
Urto Ha3bIBalOT TeMIiepaTypHbiM KoagdunuenToM? Kakie oH MOXKET UMETh 3HaYCHUS?
8. [Toyemy moBbIIEHUE TEMIIEPATYPHI YBEIUUUBAET CKOPOCTh PEAKIUU?

NoookrownpE

((HpI/IFOTOB.]IeHI/Ie pacTrBopa U YCTAHOBJICHHE €I'0 TOYHOH KOHICHTPpaum»

1. [Tepeunciure OCHOBHBIE CIIOCOOBI BHIPAXKEHUST KOHIIEHTPAIUU PACTBOPOB.

2. Kak paccuntath MOJSpHYIO KOHIICHTPAIMIO PAacTBOpA, €CIIM M3BECTHA DKBHUBAJICHTHAS
KOHIICHTpauus?

3. Kak paccunrate Maccy pacTBopa, €Clid H3BECTHa MAaccoBasl JI0JI1 PacTBOPEHHOTO
BEILIECTBA B paCTBOPE M Macca BOJBbI.

4, Yto Takoe SKBUBAJIEHT BelllecTBa?

5. Kaxk paccunrtars MOJISIpHYIO Maccy SKBHUBaJieHTa BelecTBa?

6. B kakux equHUIIAX U3MEPSAETCS TUTP PaCTBOPEHHOTO BeliecTBa?

(<3J'IeKTp0JII/lTI/I"IECKaH AUCCOUALIH A

Kaxkue BemiecTBa Ha3pIBatOTCS SJIEKTPOIUTAMU?
UTo Takoe 3IEKTPOIUTHYECKAS TUCCOIUAINsA?
UTO Ha3BIBAIOT CTENEHBIO TUCCOLMALIUN IEKTPOIUTA?
Kaxkue 31eKTpouThl OTHOCSTCS K CUIIBHBIM?
B kakom ciyyae peakiiud HOHHOTO 0OMeHa MPOTEKArT HeoOpaTuMo?
Kaxkue BemiecTBa B HOHHBIX YPaBHEHHUSIX 3alTUCHIBAIOT B HIOHHOM BUIE?
Kak nucconnupyroT amdoTepHbIe 3TEeKTPOTUTHI?

NoookrwdPE

«I'mapoJm3 conei»

Yro Takoe ruapoau3 couei?

Kakwue conu moaBepraroTcst THAPOIH3Y?

Kak onpenenuts cpeny pacTBopa coiau?

Yro Takoe MHIMKATOPHI?

KonnyecTBeHHast XapaKTEpUCTHKA THAPOIM3A.

Kak paccuntaTh KOHCTaHTY THAPOJIH3a?

Kakue ¢akTops! BIUAIOT Ha CMEIIEHUE PABHOBECHS PEaKIMK I'HIPOIN3a COTTH?
[Tpu KakUX YCIOBHSIX MOXHO YCHIIUThH TUAPOIIH3 COJIN?

Kax MoxkHO 0ctabuTh ruaponus?

wCoNoOR~ WD E

«KommiekcHbIe COCINHCHUS»

Urto Takoe KOMITJICKCHBIC COCTUHEHUS?

Kiaccudukanmsi KOMIIEKCHBIX COSAMHEHUH.

IIpuBenuTe peakuus MOIyYEHUsT KOMIUIEKCHBIX COCIUHEHUMN.
Kakue nonbsl MOTyT OBITH KOMILIEKCOOOpa30oBaTeIsIMu?

i N =
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Kak nucconumpyroT B pacTBOPE KOMIUIEKCHBIE COEAUHEHUS?
YT0 TaKkoe KOHCTAaHTA HECTOMKOCTU KOMILJIEKCHOI'O COETUHEHUA?
7. Urto xapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO COCTUHEHHUS?

o

«I[ucnepcnue CHCTEMBID»

JlaiiTe onpenenenue IUCIepcHoN cuctemsl. [IpuBenure npumepsl.
Knaccuukanus aucnepcHbIX CUCTEM.

CriocoObl 1osTyueHHs! KOJJIOUHBIX PACTBOPOB.

CrpoeHne KOJIJIOUIHBIX YacTHLI.

VY CcTONYNBOCTD KOJIJIOUIHBIX CUCTEM.

Koarysauus kosuonaos.

Koarynsanus KomuionIHbIX pacTBOPOB 3JIEKTPOIUTAMH.

[Tpaswio lyneie — [Napau. Koarynupyromiast cmocoOHOCTb.
B3aumMHas xoarymsinus.

CoNOR~ LN E

«OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE PeaKIun»

Kakue peakunu Ha3pIBatOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

UTO Ha3BIBAIOT OKUCIIEHUEM U BOCCTAHOBJIICHUEM?

UTO Ha3bIBAIOT OKUCIUTEIEM U BOCCTAHOBUTENIEM?

Ha3zoBure BemiecTBa, M3BECTHBIE KaK CHJIBHBIE OKUCIUTENH.

Hazosure BemiecTBa, U3BECTHBIE KaK CUJIBHBIE BOCCTAHOBUTEIH.

Kaxkue peakunu OTHOCSTCS K peakusiM AUCTIPOIOPIIUOHUPOBAHUS?

Kaxkue peakunu OTHOCATCS K BHYTPUMOJIEKYJIIPHOMY OKHCIIEHHIO - BOCCTAHOBIICHUIO?
Kaxkue peakunu OTHOCSATCS K MEKMOJICKYJIIPHOMY OKHCJICHHIO - BOCCTAHOBJICHHUIO?

ONoGaR~wWdE

«3JIQKTp0XI/IMI/I‘IECKI/Ie nmpouecconn

DnekTpoxuMuieckue cucteMbl. Kimaccudukarius 3J1eKTpOXUMUYECKUX TTPOLIECCOB.
l"anpBanmyeckuii anemeHT Jlanuaisa — Skoowu.

DNEeKTPOABUKYIIAS CHJIA TAIbBAHMYECKOTO DJIEMEHTA.

N3mepenue 21eKTpOIHBIX IOTEHIMAIOB. Pl CTaHAapTHBIX AJEKTPOAHBIX TIOTEHIIUATIOB.
CBoiicTBa METAJJIOB B COOTBETCTBUU C UX TOJIOKEHUEM B PSIIy HAIIPSDKCHUI.

oY

S. VYpasuenue HepHcra.
6. DNEeKTPOJIN3 PACcIIaBOB M pacTBOPOB. KaTomHbIe M aHOIHBIE TIPOLIECCHI.
7. O6benunennslit 3akoH ®apazes. Berxos mo Toky.

«Koppo3ust MeTa110B»

1. Yro Takoe koppo3us?

2. Kakwue BBl KOPpO3UHN BaM U3BECTHBI?

3. DIeKTpoXuMHuUecKass Koppo3us. AHOJHOE OKHCICHHE MeTajula M KaTOJHOE BOCCTAHOBJIICHHE
OKHCJIUTES.

4. Tlepeuncnute cocoObl 3alIUTH METAIJIOB OT KOPPO3HH.

5. Tloyemy Bo3poOCiIa CKOPOCTh BBIAETIEHUS BOJIOPOAA MTPH 100aBIEHUU COMH?

6. CpaBHHTE pe3yabTaThl ONBITOB [0 KOPPO3UH IIPU KOHTAKTE JKeJe3a U IIMHKA, U JKeJe3a U MeTHOU
MIPOBOJIOKH B JUCTUJUTMPOBAHHON U «MOPCKOI» Bojie. I'ie mpoliecc mpoTekaeT ObICTpee U YeM BbI 3TO
o0bsicHuTe?



BapHaHTbl TeMAaTHYEeCKHUX JOMAIIHUX 3aJaHUM IJI CaMOCTOSATEIbLHOM paﬁoTbI CTYACHTOB IO
TeEMaM

Jlomamnee 3aganue Ne 1
1o TeMe «XHMHYECKasi TEPMOIMHAMHUKA)

B nomamHem 3amaHuu 1Mo TeMe « XuMUdecKas TepMOJUHAMUKAy: TIepBasi 3a/1a4a OIICHHBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oay.

3amaua Nel

Hns peakuun CHs ) + CO2 ) = 2 CO ) + 2 Hz () onpenenuTe BO3MOXKHOE HAIpaBiCHUE
CaMOTIPOM3BOIHLHOTO TEUEHHs PEaKIUU PU CTAHAAPTHHIX YCIOBUSX U Ipu  Temmepatype T = 927 °C,
ecli TeryIoBoi 3(h(PeKT peakiuu A0 3aJaHHON TeMIIepaTypbl HE U3MEHHUTCA. Y KaKUTE: a) BBLICTSAETCS
WIM TIOTJIONIACTCS JHEPTrHs B XOJ€ peakuuu; O0) MPUYMHY HANJACHHOTO W3MEHECHHS JHTPOIIHH.
Paccuuraiite TemnepaTypy Hadaia peaxkiuu.

3ajmaya Ne2

Brrancnute TernoBoit  addext peakuuu: CaCs ) + 2 H2Or) = Ca(OH)2 ) + C2Hz (1), monb3ysck
CTaH/IAPTHBIMHU TEILIOTaMU 00pa30BaHUS pearupyromux BemecTB. CKOJIbKO TEIIOTHl BBIACIUTCS I
MOTJIOTUTCS TP oOpa3oBanuu 2,24 1 CoHy?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHUSIM paccuuTaiiTe TeraoBoi 3pheKT peakiuu:
Hop + CO2 ) =CO ¢+ H2 Oy Tepmoxumuueckne ypaBHEHHUS:

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

0)2COr +020)=2CO0O2 ), AH =-566,2 k]I k.

Jlomamnee 3aganue No 2
o TeMe « XUMHYECKAsd KHHETHKA)

B nomamnem 3amannu no teme «XUMUYECKas KWHETHKa»: NepBas 3ajada oleHuBaerca B 1,5
0amna; Bropast — B 0,5 Ganna; TpeThbs, 4eTBepTas u naras — B 1 6am.

3amaga Nel
Peaknust mporekaer mo ypaBHeruoo: Oz ¢y +2 CO ¢y = 2 CO2 (. HauanbHbIe KOHIIEHTpAITUH

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckombko pa3 U3MEHUTCS
CKOpOCTh MpsMon peakmuu, korjaa npopearupyeT 30% CO? Bo CkoibKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuy, €Cu YBEeJIHNUUTh JaBlieHHE B CHCTeME B JBa pasza?

3amaya Ne2

Ipu temmepatype 40 °C HekoTOpoe KONMYECTBO BelIECTBA BCTYHAeT B PEAKIHIO 32 20MMH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO IIPU TEMIIEpAType
200 °C, ecnn TemmepaTypHbIii KO3(MUIHEHT CKOPOCTH PEaKIHH paBeH 2. Bo CKONBKO pa3 M3MEHHTCS
IIPU 3TOM CKOPOCTb PEAKIIHH?

3amaua Ne3

HaiinuTe HavabHBIE KOHIIEHTPAIIMK NCXOJIHBIX BEIIECTB U KOHCTAHTY PAaBHOBECHS PEAKIINH:
Fe i + H20 () = FeO () + Hz (), eciu paBHOBECHBIE KOHIIEHTPALUY PEArHPYIOIIUX BEIIECTB PaBHBI:
[H20]=0,3moms/1, [H2] = 0,4 Moas/m.

3amaua Ned

Jia peaknuonnon cucremsl: CO ¢y + H20 ) = CO2 (7 + H2 ) HavanbHbIE KOHIIEHTpAaLUU
paBusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBeCHs paBHa 1,45.

3amaua NeS

Bripasurte yepe3 KOHLIEHTPALMK PeareéHTOB KOHCTAHThI PABHOBECHS CIEIYIOLINX PEaKIil:

N2 + 3 Hoey = 2 NH3 ), AH =-92,2 x/Ix;
COzr)y +C @ =2 CO), AH =+160,5 x/Ix;



COr +H20@ =CO2 ¢ + Hor, AH =-41,1 xJIx.
VYKaXuTe HalpaBlICHHE CMEIICHUS] XUMHUYCSCKOTO PAaBHOBECHS ITUX PEAKIIUi: a) PH TOHIKCHUN
TEMIIepaTyphbl, €CIU [aBJICHHE IOCTOSHHO; 0) MpH TMOBBINICHHH JJaBJICHHS, €CIM TeMIeparypa
MOCTOSTHHA.

Jlomamnee 3aganue Ne 3
no reme «PacTtBopbn»

B nomaninem 3aganuu rno reme «PactBopbl»: iepBasi, Bropasi, TPEThs U I1Tas 3aJja4d OLIEHUBAETCSA
B | Gaur; yetBepras u mecras — B 0,5 Oana.

3amaua Nel

B xakom o6beMe BojbI ciieayer pactBoputh 135r SNCly mist monydyenus 3M pactBopa xjopuaa
onoBa (Il) ¢ mmotHOCTRIO P = 1,405 r/™MN?

PaccuuraiiTe: a) MaccoByl OO0 BEIIECTBA B pacTBope; 0) MOJSPHYIO KOHIEHTPAIUIO
SKBUBAJICHTA; B) MOJISLIBHOCTh; ) THUTP; 1) MOJIbHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3amaua Ne2

3aKOHUUTE MOJICKYJSIPHbIC W HAIUIINATE
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO3 + H2S —

MgCl; + KOH —

CaF, + HCl—

Sb(OH); + H2SOs4 —

Sb(OH); + NaOH —

3amaga Ne3

CocTaBbTe MO JABa MOJEKYJISPHBIX YPABHEHUS PEAKIUi K CIETYIOIIUM HOHHBIM:

Ba?* + CrOs& — BaCrOg:

NHs* + OH — NHsOH;

ZnS + 2H'— Zn** +H,S

3amaua Ned

Boruncnute pH 0,05M pactBopa cepHON KUCTIOTHI.

3amaya NeS

Kakwue u3 caemyromux coneit moasepratorcs ruaponnsy: NaSiOs. Cu(NOz)2. KBr? CocraBbTe
WOHHBIE U MOJIEKYJSIPHBIE YPaBHEHHUS TUIAPOIM3a COOTBETCTBYIOImUX coneil. Kakoe 3nauenue pH (<
win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiinure npousBenenue pacrsopumoctu PHClo, eciii 8 200 mut Bozsl pactBopsiercst 2,17 T 3Toro
COEIUHEHMUS.

COKpAIllCHHBICE HOHHBIE YpPAaBHEHMS pPEaKLHU

Jlomaimnee 3aganue No 4
I10 TEME «I[ncnepcmﬂe CUCTEMBD»

3agaua 1
3o0Jb MONYYEH NyTEM CMEIIMBaHUsl pacTBopa A u pactBopa B. Ompenenurte 3apsii 4acTull
MOJIYYEHHOTO 30J1s1 U HAMUIIUTE GOPMYITY €ro MUIEILIBL.

B 3 PactBop | Va, C, PactBop Vs, C,
ap. OITb A MIT MOJIB/TT B MIT MOJIB/TT
1 PbSO, Pb(NO3), | 20 0,001 1. K2S04 10 0,04 M
3amaga No2

Hanummre ¢hopmyiny MHULIEUIBI 3015, TOTY4€HHOTO IPU MOCTETNIEHHOM MPHWINBAHUH K BOJHOMY
pacTBOpy TMEPBOM COJHM, B3ATOW B M30BITKE, pa30aBIECHHOTO PAacTBOpa BTOPOW COJIM. YKAKUTE 3HAK




3apsaga KOHHOHI[HOﬁ YaCTHUIIBI. Kakoii wu3 OJICKTPOJIUTOB  ABJISICTCSA HaH60nee 3KOHOMHWYHbBIM
KOaryiasiTOpoM 3TOro 3071517

Bap. | PactBop 1 | PactBop 2 Koaryssarop
1 AgNO3 Kl NH4Cl; K2SOg4; FeCls

3azmaga Ne3
Bbraucnute mopor KoaryisiMu pacTBopa cyibgara Hatpus, ecnu nobasienue 0,003 1 0,1 H.

Na>SOg4 Be3biBaeT koaryssuto 0,015 i 305s?

Jlomaninee 3aganue Ne 5
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE MPOLIECCHI»

B nomamraem 3aganuu nmo Teme «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC ITPOIICCCHI»: TepBas 3a1a4a
orieHuBaercs B 1,5 Gama; BrTopas — B 2,5 6aia; Tpetbs — B 1 Oai.

3amaya Nel
[Tonoeputre k03(pPUIMEHTEI B YpaBHEHHSX OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIUH.

VYKaxuTe THN KaXXI0N peaklvu.

PaccuuTaiiTe 3JCKTPOJIBMXKYIIYIO CHIY M OINPEACIUTE HAMPABICHHE CaMOIPOH3BOJIBLHOTO
MPOTCKaHMs TMEPBOM PEAKIMU TPU CTAHJAPTHBIX YCIOBHSIX, HCIIOJIB3YS 3HAUYCHUS OKHCIUTEIbHO-
BOCCTAaHOBUTEJBHBIX ITOTEHIIHAIIOB:

Hl + H3POs — J» + H3PO3 + H0

HNO, — HNOs + NO + H20

H[AuCl;] + H202 + NaOH — Au +NaCl +0; + H20

NHsReOs +H; — Re + NHs + H20

KBrO —- Oz + KBr

3amaga No2

CocTaBbTe YpaBHEHUS OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKITHii:

KMnOs + NaNO2 + HO—

NaCrO, + H20, + NaOH —

Bi(OH)s + NaxS$:0s+ NaOH —

Bi.O: + C —

Mg + HNO3 (u:) —

3agaga Ne3

Hanbl nBe oxkuciutenbHo-BoccTaHOBUTENbHBIE mapbl: KNOz, KNOsz; u Pb(NOgz)2, PbOo.
[Tonp3ysich TaOMUICH CTAaHAAPTHBIX OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX IMOTEHIIHAIOB, COCTaBbTE
ypaBHCHHE BO3MOXXHOW peakiuu B ykazanHod cpene (HNO3). Paccuurtaiite 3HaucHHe
AJIEKTPOJBHKYILEH CHIIbI PEAKIUH.

Jlomaminee 3aganue Ne 6
1o TeMe «JIeKTPOXUMUYECKHE CHCTEMbI»

B nomamnem 3amanuu o TeMe «IeKTPOXUMUYECKUE CUCTEMBD): MepBasi 3a/1aya OIEHUBACTCS B
1 6amr; BTOopas — B 1,5 6ayna; Tpethst — B 2,5 Oasna.

3amaga Nel
CocTaBbTe DIJIEKTPOHHO-MOHHBIE YpPaBHEHHUS JJIEKTPOAHBIX IIPOLECCOB M  MOJEKYJSPHOE

ypaBHEHHE TOKOOOPA3yIOILEH peakiuy, NPOTEKAroIleil Hpu paboTe TralbBaHUYECKOrO DJIEMEHTA
Co/Co(NO3)2 // AI(NO3)a/Al. Paccumraiite D/IC (E) rampBaHHUECKOTO 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBUSIX.



[TpuHSIB MOTEHIIMAN aHOJa PABHBIM CTAaHAAPTHOMY 3HAYEHHUIO, PAcCUMTANTE KOHICHTPAIUIO
KaTHOHOB METaJIJIa B KATOJTHOM pactBope, pu KoTopoit DJIC raisBaHUYECKOro 3JIEMEHTa YMEHBIIUTCS
Ha 0,02B.

3agaya Ne2

[IpuBenuTe CXEMBI DJCKTPOAHBIX TPOIECCOB M  MOJEKYISPHBIC YPAaBHCHHS PEaKIIHiA,
MPOTEKAIOIINX TPU JIEKTPOXUMHUYECKOI Koppo3uu rajgpBanonapbl Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQ)KHOM BO3/YXE€.

Omnpenenure yObUTb Macchl aHOJA MPU KOPPO3UHM B KHCION cpene 3a 20 MHH, €ClIM CKOPOCTh
kopposuu cocrapmia 0,01 /4.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHUS OJIIEKTPOJHBIX MPOIECCOB (aHOA HWHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOISAIICH P IIIEKTPOITU3E:

a) pacriaBa NaOH;

0) pactBopa CoSOas.

Brerancnute ¢akTuyeckoe KOJIWYECTBO METasula, MOJYYEHHOTO Ha KaToie NpU SJIEKTPOJIU3e
Co(NO3)2, ecitit 3JIEKTPOIIH3 TPOBOAMIM B TeueHuH | 4. Bbhixoa MeTasia mo Toky coctaBui 85%.

YKaxxuTe BO3MOXKHbIE TPUUUHBI YMEHbBIIIEHUS BBIX0/1a METaJlJIa 110 CPABHEHUIO C PACUETHBIM.

BapHaHTbI TeMAaTHYE€CKHUX TECTOBbIX 3azla1mﬁ AJIA TEKYHIEeTr0 KOHTPOJIsA
o TeMaM

XumMuyeckas TEPMOAUHAMHUKA

B tecrax no teme «XuMuueckas TEpMOJUHAMUKAy: TIEpBbIE IIECTh 3a7aHui ouieHuBarorces B 0,5
Oama, ceapbmoe — B 1 6asu1, a BOCbMOE, JIEBATOE U JIecIToe 3alaHust — B 2 Oaa.

Teer Ne 1

1. Tlpu paccMOTpEHUH XUMHUECKOW PEaKLUU cucmema O3HAYaeT:
a) MCXOJHbIE pEeareHThbl
0) MIPOAYKTHI XMMUYECKOH peakiiu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U MPOAYKTHl peaKLuu
2. TlepBbrlii 3aK0H (TIEpBOE HAYAJIO) TEPMOJIMHAMHUKH MAaTEMAaTUIECKH 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
0) K=R/Na r) AU= Q-W
3. B sk30TepMuueckoil peaxiuu:
a) SHTAJBIIHS PEAKIMOHHOM cucTtembl noBbimaercs (AH > 0)
0) TertoBoit A3p ekt peakiun orpunareieH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOU crucTeMbl yMeHbaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CUCTEMBI ITOBBIIIAETCS
4. CrangapTHble TEIUIOBbIE 3()(PEeKTh MPUHITO 0003HAYATH:!

a) AUcr B) Q 101327
06) AH°298 r) AHct
5. Kakue u3 NpuBEICHHBIX PEAKIUi SIBISIOTCS SHAOTEPMUICCKUMHE?
a) 1/2 N2+ 3/2 H,=NHs AH = — 46 K]]x/moms
0) H2+4/202,=H20, AH = -242 K]I»x/Monb
B) 1/2 N2+ 1/202=NO , AH = 90 K]I»/Mob
r) 1/2H2+ 1/2 1= HI, AH = 26 K]Ix/mMob

6. Kakas w3 HanmMCaHHBIX HIDKE PEaKIMi OTBEYAET TEIUIOTe oOpa3oBaHus OKcuua azora ( || ) B
CTaHJApPTHBIX YCIOBUAX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 02 =NO
6) N+ 1/202=NO r) NH3+ 5202 =2NO +3H20
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :



CUuO () + C (rpagur) = CU () + CO (), morsotusock 22 kJ TErIoTHI.
DHranenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
0) -200,5 r)735
8. Husa peakiuu  NIiO ) + C (pagur) = Ni o + CO (. Omnpenenure BO3MOXKHOE HarpaBICHUE
CaMOTIPOHM3BOJILHOTO TCUCHHS PEAKIIUU TPU CTAHJAAPTHBIX YCIOBUAX U TpU TeMmepatype 627°C.

BemectBo AH®298  (KJI>k/MOJIB) S°9s  (JIx/mMoap*K)
NiO —239,7 38
C (padu) 0 5,74
Ni ) 0 29,9
CO -110,5 1974

B orBere ykaxuTe 3HaueHHs sHepruu ['mOOca mpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°C n TemmepaTypy Hayajla peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak usMmeHsieTcs SHTPONHUs IPU Pa3NI0KEHUU KapOoHaTa Kalblus?
a) yBEJIMUYUBaETCS B) HE YMEHbIIIAETCs
0) yMeHbIIaeTCs T') HE 3HAI0
10. [lanHas peakuus:
2KCIOs3 (tB) —2KCl (18)+302 (1) AH<O
MOJKET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXKET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4yeckas KHHETHKA

B Tectax o Teme «XuMHuUuecKasi KHHETHKay: IEPBOE, BTOPOE, TPEThE, YSTBEPTOE U TATOE 3aaHHS
onenuBarorcs B 0,5 6amna; mecroe, ceIbMoe, BOCEMOE, JIEBATOE | JiecsaToe — B 1 0aji, a o JUHHAAIATOS
—B 2,5 Oaia.

Tect Ne 1

1. Pa3zgen xvuMuu, U3y4aroNHii CKOPOCTH M MEXaHU3MbI XUMUUECKHX PEaKIINii, HA3bIBACTCS

a) XUMHYecKas TepMOANHAMUKA

0) TepMOXHUMHUS

B) XMMUYeCKasi KHHETHKA

2. CkopoCTbh XMMHUYECKOH peaKIfu — 3TO ...

a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACX0AyeTCsl OJJHO U3 MCXOTHBIX BEIIECTB

0) M3MEeHEeHHe KOJIMUYECTBA BEIIECTBA PeareHTOB (MM MPOAYKTOB) PEAKIIMY B CIUHHILY BPEMEHH B
enuHuile obvema

B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIIUN K MOMEHTY OKOHYaHHS PEAKIINN

3. B kakux eauHUIaX BBIPaXKaeTCsi CKOPOCTh XMMUYECKOW peaKiuu?

a) Momb ;1 ‘¢t

0) 6e3pa3mepHas BeIMYMHA

B) MOJIBZ C

4. Or xakux (aKTOpOB 3aBUCHT CKOPOCTh XUMHUYECKUX PEAKIIUii?

a) OT IPUPOJIBI PEaruPyIOINX BEIIECTB

0) oT TeMIiepaTypsl

B) OT 00BbEMa PEAKIIMOHHOTO COCya

5. CocrossHMe  XHMHYECKOTO  paBHOBECHS  OOpaTMMBIX  IPOLIECCOB  KOJIUYECTBEHHO
XapaKTepU3yeTcs ...

a) PaBHOBECHBIMU KOHIEHTPALMSIMU TIPOYKTOB PEaKIHu



0) PHeprueil akTUBU3AIUN

B) KOHCTAHTON PaBHOBECHS

6. Kak 3anuceiBaercst BEIpaXeHHUE ISl CKOPOCTH PEAKIIUU

4NO 1y +6 H:O=4NH31+50:2(

a) V =k[NOJ*[H20] 6) V = K[NH3][O2] B) V = k[NOJ*[H.0]°

7. Kak 3anumieTcst BRIpaKeHHE ISl KOHCTaHThI paBHOBecus peaknuu A + 2 B = C +D?
a) Ke = [C][D] / [A][B]?
6) Ke = [C][D]/ [A][B]
8) Kp = [A][B] / [C][D]

8. Kakoii oTpe3ok Ha AuarpaMMe oKa3bIBaeT 3HaUYeHue TermioBoro dddexra peakiun?

a)l %
A
0) 2 2
B) 3 yy
3
- v

v

XOJ1 pEaKIu

9. UYrto MOXHO CKa3aTh O peaKIiy, N300paKCHHON Ha quarpaMmme K Borpocy 87
a) HK30TepMHUUECKas peaKus
0) PHIOTEpPMHUYECKAsT PEAKITUS
B) peaKIysl OIMCHIBAET COCTOSIHUE PaBHOBECHUS
10. PaBuoBecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0
CMelIaeTcs BIEBO.
a) IPY IOHM)KEHUH TeMIIepaTypbl
0) Ipy MOBBILIEHUH TEMIIEPATYPHI
B) MY MTOBBIIICHNH JIaBJICHUS
11. Jns peakuuu C) + 2 H 2 ) = CH 4 mpu HeKoTOpO# TemnepaType KOHCTaHTa paBHOBECHSI paBHA
0,8. PaBHOBecHass KOHIEHTpalusi BoJOpoAa paBHa 1,2 Moab/i1. Berumcaute HCXOaHYIO
KOHIIEHTPALIUIO BOJIOPO/JIA.
a) 1,2
0) 3,5
B) 5,0

PactBopbI

B Tectax mo Teme «PacTBOphI»: mepBoe 3agaHuE OIleHHWBaeTcsi B 1 0ami; BTOpoe, TpeThbe,
4eTBEepTOE, MATOE U IIeCTOE 3aanus - B 1,5 Oanna; ceapmMoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 Gama.

Tect Nel

1. disa ypaBaenus peakiun CuU SO4 + KOH — ... cokpalieHHOe HOHHOE YPaBHEHHE 3aIUIIETCS B BHJIC
1) 2K*" +S04* = K2SOq4
2) Cu?* + S042 + 2K* + 20H™ = Cu(OH)2d + K2S04
3) CuSO; + 20H" = Cu(OH)2d + SO42-
4) Cu** + 20H" = Cu(OH)24
2. Macca (B r) xnmopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa
1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO4 paBHO
N1 2)2 3)11 4) 13



4. Ins monmasiienust ruapoausa xiaopuaa xpoma (I1I) cnegyer
1) 100aBHUTH COJSHYIO KUCIIOTY
2) n00aBHUTH HIETOYD
3) pa3zbaBHUTBH pacTBOP BOAOI
4) TOBBICUTH TEMIIEPATYPY
5. B pasbaBieHHOM pacTBOpe, NMPUTOTOBICHHBIM W3 THUApPOCYIb(dara KaidblMsi WU BOABIL, CyMMa
K03 (HULMEHTOB B YpaBHEHUH HEOOpaTUMOMN AUCCOIMAIIMY PACTBOPEHHOTO BEUIECTBA — ATO
1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKkcanaTta cepebpa pasna 3,27-107 r/ 100r H20. Onpenenurte npou3BeNcHUE
pactBopumoctu Ag2C204
1) 5:10°12 2)1,16-10°8 3) 10,7-10°° 4)2,31-10°8
7. MaccoBas 1071l paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILICHUE
1) Macchl BEmecTBa K Macce BOJIbI
2) KOJHMYECTBA BEUIECTBA K 00BHEMY BOJIBI
3) Macchl BelecTBa K Macce pacTBopa
4) KOJIMYECTBa BEIIECTBA K 00BEMY pacTBOpa
8. K cmaObiM 351eKTpoauTaM OTHOCUTCS ...
1) TUAPOKCHT aMMOHUS
2) TUAPOKCHUJ Kaus
3) XJIOpHU KaabIIHs
4) mapraHIoBas KHCJIO0Ta
9. U3BecTHO, 4TO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh IIEIOYHYIO MU KUCIYIO Cpeny.
[IpyuunoOii 3TOTO ABIAETCA ...
1) snextposnus cosei
2) JIUCTIPOIIOPIIMOHUPOBAHKE COJICH
3) rumpaTHpOBaHUE COJCH
4) ruapoaus conei
10.3nauenue PH uncroii Bosel mpu 25°C coctaBnsieT
11 2)7 3)0 4) 10
Marnuroropckuii Texuudeckuil yuusepcuret um. I'.11.Hocosa

JAucnepcHbie CHCTEMBI

B Tectax mo Teme «JlucmepcHbie CHCTEMBI»: MEpPBOE, BTOPOE, TPEThE M UYETBEPTOE 3aJaHUS
olleHHBaroTca B 1 Oaiut; IIsITOE M IIeCTOE 3aaHus - B 3 Oaja.

Tect Nel

1.  Vkaxkure pa3Mepsl YaCTHUIl KOJUTOUIHBIX CHCTEM
1) wmenbie 1 HM
2)  Gombire 100 HM
3) ot 1um g0 100 am
2. Kakume wWOHBI CHOCOOHBI BBI3BATh KOArYJSIHIO KOJUIOWIA, YACTHIBI KOTOPOTO HMEIOT
TOJIOKUTEIBHBIN 3apsi?
1) KaTHOHBI
2)  aHUOHBI
3)  mossipHBIC MOJIEKYIT
3. JIast Kakoro JIEKTPOJIMTA TIOPOT KOAryJIsSiii KOJUTOUIA C MOJI0KUTEIIBHO 3apsyKEHHON JaCTHIICH
JIOJDKCH OBITh HAUMEHBIIAM?
1)  xmopua Kajus
2)  cynbdar Kaaus
3) oprodocdar kanus
4,  Murenna 30715 IMEET CTPOCHHE: {[Fe(OH)s]m n Fe*" -(3n —x) CI'} x CI
KaKOM DJIEKTPOJIMT UTPAET POJIb HOHHOTO CTabmIH3aropa?



1)  xmopun xene3a (111)

2) Boma

3)  ruApOKCHI Kaus

ITpu B3zammoperictBur 20 ma 0,001H wutpara cBuama (1) ¢ 10 mun 0,02H cynbdara xamus
oOpasyertcs 301b cynbdara ceunua (l1). K kakoMy 31eKkTpoay J0KHBI EPEMEIaThCsl YaCTUIIBI
JMCTIEPCHOM (pa3bl pH eKTpoIn3e?

1)  HaxomATCs B COCTOSHHU JMHAMHUYECKOTO PAaBHOBECHS

2) K Karomy

3) kanomy

B nBe xon6b1 HamuTO 10 50 MIT 301 THAPOKCUAA Kerne3a. J[i1st Toro uToObl BBI3BAaTh KOATYIISALIUIO
307151 TOTPEOOBAJIOCH 100aBUTh: B IepBYI0 — 5,3 M1 1H pactBopa xmopuna kanus; B npyryro — 18,7
mi 0,001H pactBopa docharta HaTpus. BeraucauTe mopor Koarymsiuy KaX0ro JIEKTPOJIUTA.

OKHCIAUTETbHO-BOCCTAHOBUTEIbHBIE MpouecChl

B tecrax nmo teme «OKHCIUTETHEHO-BOCCTAHOBUTENIBHBIE MPOIIECCHI»: MEPBOE, BTOPOE, TPETHE,

YeTBEPTOE U IATOE 3aJaHus oleHuBaroTes B 0,5 0ama; mectoe — B 1 6aii; ceibMOe M BOCBMOE — B 2
Oauta, a 1eBsTOE — B 2,5 OasIOB.
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Tecr Ne 1

. OKkuciuTens — 3To aToM, MOJIEKYJIa WX HOH, KOTOPBIH ...
1) yBeaMYMBAaeT CBOKO CTEICHb OKUCICHHS
2) TPUHHUMACT JICKTPOHBI
3) oTmaer CBOM JIEKTPOHbBI
. IIporecc BOCCTaHOBIIEHH UMEET MECTO B Cllydae, KOrja ...
1) HeiiTpanbHBIC aTOMBI IIPEBPALIAIOTCS B MOJIOKUTEIbHO-3aPSKCHHBIC HOHBI
2) TOJOKUTEIbHBIN 3apsi/] HOHA YMEHBIIIASTCS
3) OTpHLATENbHbIH 3apsi/1 HOHA YBEIHYHBACTCSI
. I3 mpencraBieHHbIX HUXeE peakuinii Kk OBP nucnponoplinoHMpoBaHUS NPUHAMIEKHT ...
1) S+ 2HNOs3 = H2SO4 + 2NO
2) 2H202 = 2H20 + O
3) Mg+ S=MgS

. K BoccTaHOBHTEIISIM OTHOCSTCH ...

1)  mMeTanbl, BOAOPOJ, yIiIepoa
2)  aKTHBHbIC HEMETAJUIBI
3)  2JEeMEHTbI, HAXOASAIINECs B CPEIHEH YaCTH MEPHOIUUSCKON CHCTEMbI

. CTeneHn OKHUCIICHHUS KUCIIOPO/Ia a) B BOJIE U 0) B IEPOKCHUIE BOJOPOIa COOTBETCTBEHHO PABHHI ...

1) a)-2;0)-2
2) a)-2;6)+2
3) a)-2;0)-1

. [lepmanranat xkanus B OBP, nporekaronux B KUCION cpefie, BOCCTAHABIMBAETCS 1O ...

1)  xarmonma Mn?*
2)  wmanraHaT-noHa MnQO4?—
3)  okcuaa mapranmna (1) MnO

. B peakmuun, nporekaromieir mo cxeme Cr.S3 + KNOsz > KoCrOs + KzSOs + NO okucienuro

MIOJIBEPTAIOTCS CIICAYIOIIUE DIIEMEHTHI ...
1) asorucepa

2)  cepau Xpom

3)  XpoM H a30T

. Cymma k03¢ puineHToB B peakiiuu, MpuBeIeHHOH B Bonpoce Ne 7 paBHa ...

1) 26 2) 18 3)35

. Cymma ko3 dunuentos B peakiiuu KMnOs + HCloun, =2 ... paBHa

1) 30 2) 26 3) 35



3J1eKTp0ngnqec1me CHUCTEMBbI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IEPBOE, BTOPOE M IIATOC 3aJIaHus
OILICHUBAIOTCS B 1 6asut; TpeThe U 4eTBepTOoe 3aManus— B 1,5 Oaiia; mectoe u cenpbMoe — B 2 Gaa.

Tect Nel
1. DnekTponHBII MOTEHIMAT ONPEAESIOT 0 YPABHEHHUIO ...
1) Hepucra
2) Menneneesa-Kiamneiipona
3) bonbuMana
4) Appenuyca
2. Paccunmraiite DJIC ranpBanmdeckoro siemeHra Mg|MgSO4||CuSOs|Cu mpu cranmapTHBIX
YCIIOBHSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue nmpoaykTsl 00pa3yroTcst Ha KaTo/Ie MpH IEKTPOIN3E pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHUCIO0Ta
4) KuCIopona
4. VYxaxuTe CyMMY KOX(P(QHUIMEHTOB B ypPaBHEHHHU dJICKTPOIM3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakags w3 TpuUBENEHHBIX  OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  pEaKUUNA  MPOTEKAeT
CaMOTIPOM3BOJIIFHO B TIPSIMOM HaIpaBJICHUU?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+Cu—...
6. Bpluumciure Maccy IMHKA, MONYYEHHOTO TPU IJIEKTponu3e cyibdaTa IUHKA, KOTOPBIHA
npoBoauiv B TeueHue 20 cex mnpu cuie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-107
7. IlpuBemuTe CXeMbl OIIEKTPOAHBIX IPOLECCOB U MOJEKYISIPHOE YpaBHEHUE peaKiuH,
MPOTEKAIOIICH TPU DICKTPOXMMHUYECKONH KOPpO3WH rayibBaHomapbl Zn|Mg B CEpHOKHCIION
cpexne. B orBete ykaxxkure cymmy K03(h(HUIIMEHTOB B MOJIEKYJIIPHOM YpaBHEHUH.
1) 6
2) 5
3) 4
4) 8



MNPUJIO)KEHHUE 2
7. OneHOYHBIE CPeICTBA /ISl POBe/ICHUsI IPOMEKYTOYHOM aTTecTAlMU

HpOMe)KYTO‘IHaH arrecranus nMeeT O CJIBIO OIIPCACIINUTD CTCIICHDb JOCTHIKCHUA
3aIVIAHUPOBAHHBIX PE3YJIbTATOB O6y‘leHI/IH 10 JUCHUIIIIMHE 3a OHpGHCJ’ICHHHfI nepuon O6y‘IeHI/I$I.

a) Ilnanupyemble pe3y/jbTaTbl O0y4YeHHSI U OLIEHOYHbIE CpeACTBAa /AJsl NPOBeIeHHUS
MPOMEKYTOYHOM aTTeCTALMHU:
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YK -1: Cnnoco0eH OCYIIeCTBISITh KpUTHYECKUI aHAIN3

POOJIEMHBIX CUTYaIMi HA OCHOBE CHCTEMHOTO 10/IX0/1a, BEIpA0AThIBATh CTPATETHIO JICHCTBUI

YK-1.1:

AHanuzupyert npooIeMHYIO
CHUTYaIHIO KaK CHCTEMY, BBISBIISS €€
COCTABIISIFOLIHE U CBSI3U MEXKIY
HUMH

Ilepeuensy meopemuueckux 6onpocos:
1. OCHOBBl XMMHYECKOH TEPMOAMHAMHUKHU: CHUCTEMa, TEPMOAMHAMUYECKHUE IapamMeTpbl
CHCTEMBI, QYHKIIUU COCTOSTHUS cucTeMbl. [1epBblil 3aKOH TePMOTUHAMUKH.
2 DOHepreTrka XMMUYECKHUX IPOLIECCOB.
3 Onranbnus. 3akoH ['ecca u cieacTBuUs U3 HETo.
4 Outponusd. YpaBHeHue bonbiimana. BTopoit u TpeTuil 3aKoHbl TEPMOIMHAMUKH.
) Oueprust [ m06ca. HampasiieHNsI XUMHUECKUX MTPOIIECCOB.
6. Xumnueckas kuHetuka. CKopocTh XUMHUYECKON peakiuu. CpelHsas U UCTUHHAsE CKOPOCTH
peakun. Knnernyeckast Kpupasi.
7. CKOpPOCTb peakiuu 1 METO/Ibl €€ PeryaIupoBaHHUs.
8. Bnusiane Temriepatypsl Ha cKOpocTh peakiun. [IpaBuno Bant-I'odda.
9. OHeprust akTuBalKi. AKTUBUPOBAHHBIM KOMIUIEKC. Y paBHeHUE AppeHuyca.

10. KaranmsaTopsl 1 KaTaauTHYECKUE CUCTEMBL. [ OMOreHHBIN KaTanus.

11. KaranuzaTopsl 1 KaTaauTHYECKUE CUCTEMBI. [ €TeporeHHbli KaTanus.

12. Xumuueckoe paBHoBecHe. KOHCTaHTa XMMHUYECKOTO paBHOBECHSL.

13. Cmenienne xumudeckoro pasHosecus. [Ipunnun Jle [larense.

14. PactBopbl. CriocoObI BhIpa)KE€HUsI KOHIICHTPAIIUHA PACTBOPOB.

15. PactBops! a5ekTponnToB. CTENEHb U KOHCTaHTA 3JEKTPOIUTHYECKON TUCCOIMAMN. 3aKOH
paszbasnenust OcTBaibAA.

16. Jucconunanus KUCI0T, OCHOBaHUH, coneil. AMGOTEpHbIE AIEKTPOIUTHI.

17. PactBopumocTs. [Ipon3BeneHne pacTBOPUMOCTH. YCJIOBHE 0Opa30BaHUS U PacTBOPEHHS
0CaJKOB.

18. Huccounanusa Boasl. MoHHOE npousBeneHne Boasl. pH.

19. I'mnponus coneit. CTeneHb U KOHCTaHTa TMAPOJIN3a.

20. Hucnepcusie cucrembl. Knaccuduxarnus. JInodunbapie u m1o)oOHBIE KOO IHI.

21. CrpoeHne KOJJIOUIHBIX YacTHLI.

22.  Koarymsinus KOJJIOWIHBIX PaCTBOPOB.

23. OKuCINTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBa BemiecTB. Knaccudukanus okucinutenbHo-

BOCCTAaHOBHUTCIIBHBIX peaKum‘/'I.




Kon

Nupukarop qocTuxReHUst

OneHouHble CpeacTBa

UHMKATOpa KOMIIETEHIINH
24. DIEKTPOXUMHUYECKHE CUCTEMBI. 3akoHbI Dapajies. DIeKTPOIHBIN MOTEHIIAAT.
25. lNanpBanmyeckwmii anement Jlanusis SxkoOu.
26. DIEKTPOXUMHUECKUE CUCTEMBI: AJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHne anexTponmsa.
27. DIIEKTPOJIN3. AHOJIHBIA M KaTOJIHBINA MPOLIECCHI MPH IEKTPOJIN3€e pacTBOpoB. [Ipumenenue
NEKTPOJIN3A.
28.  Kopposzus. Buasl koppo3uu. CriocoObl 3alIUThl METAJIOB OT KOPPO3HUHU.
Ilpumepnvie npakmuyueckue 3a0aHUA.
1. Onpenenure TepMOAUHAMUYECKYIO BO3MOXKHOCTD MpoTekanus peakuu CaOg) + 2 C) =
= CaC; ) + COq), AHr = 460 x>k npu cTaHAapTHHIX yClIOBUsSIX. PaccunTaiiTe Temneparypy Havasa
peakuuu, eciu S(CaO)=38 J[x/mons-K; S(C)=6 [Ix/mons-K; S(CaCz)= 70 Jx/monb-K;
S(CO)=197 Ix/mons-K.
2. TomorenHasi peakiusi nporekaer mo ypaBHeHuto Hx ) + I ¢n = 2 Hly). Havanbnas
KOHIIeHTpauusi Boxopona 2,1 monb/n, noxa 1,5 mone/n. Bo CKONBKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?
3. B 2 1 pactBopa ruapokcuna xkanbius conaepxutcs 478,8 r Ca(OH),. IlmotHOCTH pacTBOpa
1,14 r/mn. Paccunraiite cneayromie KOHIIEHTpaluuu noixyunBiierocs pactsopa: o(Ca(OH)2); Cuy;
Coi; Cm; N(Ca(OH)2) u N (H20); T.
4. Omnpenenure MPOAYKTHI PEAKIMH B CIEAYIOIIUX B3auMOJeHcTBHsIX. Hamummre ux B
MOJIEKYJISIPHOM ¥ HOHHOM (opMax:
Al(OH)3 + NaOH —, K2COs3 + H2SO4 —, H2S + KOH —.
5. Hammucatb nOHHBIE ¥ MOJIEKYJISIpHBIE ypaBHEHHs peakunii Tuaponu3za coneit: KsPOs, Na2SOq;
ZnCl,.
6. CocraBbTe ypaBHEHHS OKHUCIUTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIIUI:
K2Cr207 + FeSO4 + H2SO4 — , KMnOs + NaxSO3 + HoO —.
7. HamucaTh 37E€KTPOHHBIC YpaBHEHHUS OJJIEKTPOJIHBIX IPOIECCOB, ypaBHEHUE CYMMAapHOU
TOKOOOpa3yromeil peakuuu, BeIUCIUTh DJ[C raqbBaHUYECKOTO SJEMEHTa, €CIIM KOHIEHTPAIluU
MOHOB MeTa/mnoB paBHbL: [AIF*]=0,001 momns/1, [C0?*]=0,1 Moms/m.
YK-1.2: Kputnueckn OIICHUBAET Ilpumepnwvie npaxmuueckue 3a0anus
HaJEKHOCTb VCTOYHUKOB 1. dns peakuuu CHg )y + CO2 ) =2 CO () + 2 Hz () onpenennte BO3MOXKHOE HallpaBJICHNE
nHpOpMaIHH, pabortaer C | caMOTIPOM3BOIPHOTO TEUYCHHSI PEAKIMH TMPU CTAHJAPTHBIX YCIOBHSAX W TPH  TeMmmeparype T

POTHUBOpPEUNBON HH(popMaren u3
pa3HBIX MCTOYHUKOB, ONPEIEISIET

=927°C, eciu TeroBoit 2 heKT peaKuy 10 3aJ1aHHOM TEMIIEpaTyphl He H3MEHUTCS. YKAaKHUTE: a)
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POOEITBI B
HEOOXOIUMOM
pOOIIEMHOM
MIPOEKTUPYET
yCTPaHCHHIO

uH(pOpMaIuy,
TSt pemieHus
CHUTYallUH, u
OpOLECCHl M0 X

BBIICITISICTCS. WJIM TIOTJIONIACTCS SHEPTUs B XOJle peakiuu; 0) MpUYNHY HANWJACHHOTO W3MEHEHUS
sHTponuu. Paccunraiite Temneparypy Hayaia peakiuu.

2. BrIpa3zure yepe3 KOHIEHTPAIMKA PEareHTOB KOHCTAHThI PABHOBECHS CIEAYIOUINX PEeaKIHi
N2 + 3 Hae) = 2 NH3p, AH = -92,2 x/Ix. Ykaxure HampaBlieHHE CMEIICHHUS XUMUYECKOTO
PaBHOBECHSI ATHX PEAKIUN: a) MPHU MOHKCHUU TEMIIEPATYPhI, €CIIA JTaBJIECHUE MTOCTOSHHO; 0) Tpu
MOBBILLICHUH J1aBJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

3. CkonmbKO MWITHIHTPOB 96%-HOTO pacTBOpa CEPHON KHUCIOTHI ¢ TUIOTHOCTHIO 1,84 T/Mi
notpedyercs ans npurotosienus 2 i 0,25M pactopa?

4. Kakue u3 cienyromux coneil noasepratorcs ruaponusy: NapxSiOs. Cu(NOs).. KBr?
CocTaBbTe MOHHBIE W MOJEKYJSPHbIE YpPaBHEHHUS THUIPOJIHM3a COOTBETCTBYIOIIMX coseld. Kakoe
3HaueHue pH (< wiu> 7) uMEI0T pacTBOPHI AITUX COJIEH?

5. 301 TUAPOKCHIA MarHus notydeH myreM cMemmuBanus 0,02 1 0,011, pactBopa MgClz u
0,028 1 0,005 H. pactBopa NaOH. Onpenenure 3apsa 9acTUIl TOTYYSHHOTO 30JIs1 U HAIMIIUTE
(hopMyIly ero MHUIIEIUIHI.

6. PaccunraiiTe EKTPOJABIKYIYIO CHIIY U OIPENIEIUTE HAIIPABICHHE CAMOIPOU3BOIBHOTO
MPOTEKAHUS pEeaKlIUd TMPH CTAHIAPTHBIX YCIOBHUSX, HUCHONB3YyS 3HAYEHUS OKHUCIUTEIHHO-
BOCCTAHOBUTENBHEIX moTenrmanos HJ + H3PO; — Jo» + H3POs + H20.

7. TlpuBemuTe CcXeMbl SJEKTPOIHBIX IMPOLIECCOB W MOJEKYISpHBIE YpPaBHEHHUS PEakIui,
MPOTEKAIOIINX MPH IEKTPOXUMHUYECKOI Koppo3uu rambBanomnapbl  Co/Ni: a) B kucioii cpene; 0)
BO BIKHOM Bo3ayxe. Onpenennurte yoblTh MAaCChl aHOJIA TIPU KOPPO3UU B KUCIIOH cpere 3a 20 MuH,
€CJIH CKOpOCTh Koppo3uu coctamia 0,01 /4.

8. CocraBbTe 3JEKTPOHHO-UOHHBIC YpPaBHEHHsS AJIEKTPOJHBIX MPOIECCOB (aHOA WHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE pEaKIHW, NPOUCXOJImell mnpu snekrponm3e pactBopa CoSOa,
Breruncnute ¢akThyeckoe KOMUYECTBO MeTaljia, MOJYyYEeHHOTO0 Ha KaToJAe MpPH JIIEKTPOIU3e
Co(NO3)2, ecri 37€KTPOJIH3 MPOBOAMIM B TeueHuH | 4. Beixoa mMerasia mo Toky coctaBuit 85%.
YKaKUTE BO3MOXKHBIE TPHUMHBI YMEHBIIICHUS BEIXOAA METAJIA IO CPABHEHHIO C PACUETHBIM.

YK-1.3

PazpabatbiBaeT U coaepxareiabHO
apryMEHTUPYET CTpaTETHIo
petieHust NpoOJIEeMHOM cUTyaluu Ha

Ilpumepnvie npakmuueckue 3a0anun:
1. OnpenenuTh, ¢ KAKUMH W3 yKa3aHHBIX HIDKE BEIICCTB MOXET B3aUMOJICHCTBOBATH PAaCcTBOP
TUAPOKCHUAA Kamus: omoBogopoaHas kuciota, ximopun meau (Il), okeun yrmepoma (1V), okcun

OCHOBE CUCTEMHOTO u [cBunua (ll), ruapokcua amroMuHUS, THAPOKCUA aMMOHHMs. COCTaBbTE YpaBHEHMSI BO3MOXKHBIX
MEXIUCIUIUIMHAPHOTO  TOXOJ0B; | peakUii B MOJIEKYJIIPHON M MIOHHO-MOJIEKYJIIPHON (opMax.
CTPOUT  CLIEHAapUU  pealu3aluu
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CTpaTeruu, OIpeneisis BO3MOXKHBIC
pUCKM W Ipemjaras IyTH HX
YCTpaHEHHUS

2. Omnpenenute BO3MOXKHOCTh BOCCTAaHOBIIEHHS oOKcupaa xene3a FesOs yrmepomom mpu
CTaHIApTHHIX ycloBusx, u temneparype 1100 K. Peakmus BoccranoBnenus Fe304: Fe3Osu) +4C k)
= = 3Few) +4CO)

3. TemmniepaTypHbiii kKo duueHT peakuu paBeH 2,5. Kak M3BMEHHUTCS CKOPOCTh PEaKIUH: Q)
pu NOBbIeHHH Temiiepatypsl oT 60 10 100°C; 6) npu 0XTaKACHUU peakMOHHON cMecH oT 50 10
30°C?

4. Nns obparumoit peakuuu FesOuyk) + Hypy = 3FeO) + H2O(r3anummmre BeipakeHHe KOHCTAHTHI
paBuoBecust AH°, x/[x =+ 69,8. Ilpeanoxure cnocoObl yBeNTUYEHHUS KOHLIEHTPALUUA MPOIYKTOB
peaxkuuu.

5. Tlpu mnpokalvBaHWM METAJUIMYECKOTO THUTaHa oOpa3yercs Oemblii MOPOIIOK, KOTOPBIH
pacTBopsieTcsi B KOHLEHTPUPOBAHHOM CEpHON KHUCJIOTE M CIUIABISETCS CO Miesnoubto. Yto
MpecTaBiIseT cobol 310 coequHenne? Hamummmre ypaBHEHUS BCEX YKa3aHHBIX PEaKIUil.

6. CKOJIBKO MWUIMIHTPOB 96%-HOTO pacTBOpa CEpHOW KHCIOTHI C IJIOTHOCTBIO 1,84 T/Mut
notpedyercs ans npurorosienus 2 1 0,25M pactopa?

7. Kakue BemiecTBa M B KakOM KOJMYECTBE BbLAEHATCS Ipu mnpoxoxaeHun 48250 Kiu
aJleKTpuuecTBa yepe3 pactBop xjopunaa mapranua (I1)? CocraBbTe cxemy 3JI€KTpoOjH3a 3TOrO
pacTBopa.

8. AmoMuHu# ckiienaH ¢ Meapto. Kakoit u3 metamioB OyneT KOppoAUpOBaTh B cpelie CepHOU
KHCIIOTBI M aTMOc(epe BIaxkHOTo Bo3ayxa? CocTaBbTe CXEMbI 3JIEKTPOXUMHUECKONH KOPPO3UH.

9. IIpoBecTu aHanmu3 BIAMSHUS KOHIEHTPALUU Ha CKOPOCTh XuMuueckoi peakiuu NaS,03 +
H2S04 = S + SO2 + NaxSO4 + H20 mo skcnepuMeHTanbHBIM TaHHBIM. [IpoBecTn 00paboTKy
MOJIYYEHHBIX JAHHBIX C UCIOJIb30BAaHUEM COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJIOTHA.
Pe3ynbTarhl ONTOB NpPEACTaBUTH B BUJIE€ TAOIUIBI 1.

Tab6nuna 1
Howmep O6beMm, M Konnenrpanus Bpewms Cxopocts
OIIbITa Na2S203 H.0 H,SO4 NazS,03, 102 | mosBieHus peaxiuu, 10,
MOJTB/JT MYTH, C c

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
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[To nanHBIM TabIUIBI 1| TOCTPOUTH rpadUK 3aBUCKIMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIHH
THOCYNb(aTa HATPHUS, OTIOKHUB Ha ocu adcuucc KoHeHTpanuto NaxS;0Os, a Ha ocu opaAMHAT —
CKOPOCTh PEaKIuH.

Crenath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKIIMU OT KOHIIEHTPAIIMU THOCYIb(ara HATPHs.




0) Ilopsinok nmpoBeneHust MPOMEKYTOYHOM ATTECTALMH, TOKA3aTeJIH M KPUTEPHH
OLlICHMBAHHA:

IIpomexxyrounass arrecrauus I0 IUCHUINIMHE «XUMHUS» BKIOYAET TEOPETHUECKUE
BOIIPOCHI, TO3BOJISAIOLINE OLEHUTh YPOBEHb YCBOCHHUS O0YYaIOLIMMUCS 3HAHUN, U IPAKTUYECKHE
3aJJaHMsl, BBISIBIIAIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, IPOBOAUTCS B (hopMe
3a4eTa.

3ayer Mo JaHHOW JUCLHUIUIMHE MPOBOAUTCS B YCTHOH (hopme mo Omieram, KaxIblid U3
KOTOPBIX BKJIIOYACT 2 TEOPETUYECKUX BOIIPOCA U OJHO MIPAKTUYECKOE 3aJaHUE.

Ilokazamenu u Kpumepuu oyeHUGAHUA 3a4ema:

«3a4TeHo» - oOyuaromMiics AEMOHCTPUPYET MOPOrOBbI ypOBEHb CHOPMHUPOBAHHOCTU
KOMIIETEHIIMI: B XOJE€ KOHTPOJBHBIX MEPONPHUATHHA JOMYCKAIOTCA OIIUOKH, MPOSBISETCS
OTCYTCTBHUE OTJEJIbHBIX 3HAHUH, YMEHHUH, HABBIKOB, OOYUYaIOIIMNACS MCIIBITHIBAET 3HAUUTEIIbHbIC
3aTPYAHEHUS IIPU ONIEPUPOBAHUY 3HAHUSMU U YMEHHUAMMU IIPU UX IIEPEHOCE HA HOBBIE CUTYaLUU;

«He 324TeHO0» - 00YJAIOIUICI HE MOKET II0Ka3aTh 3HaHUS Ha YPOBHE BOCIPOM3BEACHUS
U 00bsCHEHHUS MHPOPMALIUHY, HE MOXKET MIO0Ka3aTh MHTEIICKTyalIbHbIE HABBIKU PEIICHHS TPOCTHIX
3a1ad.



