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1 Ilesin ocBOeHMS TUCHUILIMHBI (MOLYJI5)

Hensamu OCBOCHUS JUCIIATIINHEBI «XUMHAIDY SIBIISIETCS dbopmupoBaHue
(dbyHIaMEHTAlbHBIX 3HAHUNH B 00JacTH COBPEMEHHOW XHMUH, BKIIOYAIOIIMX OCHOBHBIC
MOHATHS, 3aKOHBI M 3aKOHOMEPHOCTH, OIKCHIBAIOIME CBOMCTBA XUMHUYECKUX COEAMHEHHIA;
pa3BUTHE HABBIKOB CAMOCTOSTENBHON pabOThl, HEOOXOAUMBIX AJIsi MPUMEHEHHUS XUMHUYECKHX
3HAHUW NIPU U3YYECHUU CHEUUATBHBIX JUCIUIUIMH U JalbHEHIIEH MPAKTUYECKON AESATEIbHOCTH.

2 MecTo AucHMILUIMHBI (MOYJIS1) B CTPYKType 00pa3oBaTeibHON POrpaMMbl

JucuuiuinHa XUMHS BXOAUT B 0053aTeNbyl0 4acTh y4yeOHOro IutaHa oOpa3oBaTeIbHOM
POTPaMMBEI.

Jis  wW3ydeHHs  JUCHUIUIMHBI ~ HEOOXOmuUMBI  3HaHMA  (YMEHHUs,  BJIAJICHUS),
c(hOpMHUPOBAHHBIC B PE3YJIbTATEC M3YYCHUS AUCIUIUINH/ TPAKTUK:

Jns  W3yd4eHWs UCHMIUIMHBI  HEOOXOAMMBI  3HAHMSA, YMEHHS U BJIAJCHHSA,
chopMUpOBaHHBIE B pe3yabTaTe IMOJNyYeHHUs CpeaHero (MOJHOro) oOimiero oOpas3oBaHUs IO
JTUCITUTUTAHAM « XUMHUS.

3HaHus (YMEHHs, BIAJICHUS), MTOMYYCHHBIC PU U3yYCHUN TAHHOUN JHUCIUIUTAHBI OyIyT
HEOOXOMMBI JIJIsl U3yUEHUS TUCITUTLIAH/TIPAKTHK:

CrtpoutenbHble MaTepUabl

be3onacHOCTE KH3HEAEITEIILHOCTH

3 Komnerenuuu o0yuyarouierocsi, popmupyembie B pe3y/ibTaTe 0CBOCHHSA

AUCHHUILINHBI (MOAYJIS) U IJIAHUPYEMbIe pPe3yJbTaThl 00y4eHH s

B pesynbraTe OCBOEHHS AUCHUIUIMHBI (MOIYJs) «XHUMHS» OOyHalOLIUMHCS JIOJIKEH
o0nafark CIeayOUMMUA KOMIIETEHIIUAMU:

Kon nanukartopa WNHnukatop TOCTHKEHUS KOMITETCHIINH

OIIK-1 Croocoben pemars 3agaud  NpopeCcCUOHATBHON  JEATEIPHOCTH Ha  OCHOBE
UCIIONB30BaHUS TEOPETUUYECKUX M MPAKTUUYECKHUX OCHOB €CTECTBEHHBIX U TEXHHYECKUX HAyK, a
TaK)Ke MaTeMAaTHICCKOIO alapara

OIIK-1.1 Omnpenenser XapaKTePUCTUKH (U3NYECKOTO W XUMHUYECKOro Ipoliecca
(s1BIEHMS), XapaKTEpHOI 0 JUTS 00BEKTOB npodeccuoHaTbHON
NEATEIbHOCTH, HA OCHOBE TEOPETHYECKHMX M SKCIEPHUMEHTAIbHBIX
VCCIICIOBAHUN

OIIK-1.2 Hcnons3yer TeopeTUYeCKue OCHOBBI TEXHUYECKUX HAyK U1 IIPUMEHEHUS

HWHHOBAaITMOHHBIX TEXHOJIIOTHUH Ha PCAIbHBIX CTPOUTCIILHBIX 00BEKTOB

OIIK-1.3 Pemaer uHkeHepHbIE 3a7aud C MOMOILBIO MAaTEMaTUYECKOrO armapara
BEKTOPHOM anreOpbl, aHAaJIUTHYECKOM TIeOMeTpUM U MaTeMaTH4eCKOro
aHaJIM3a

OIIK-1.4 Pemmaer Teopermueckue 3anaud B OONACTH TEIUIOTEXHHUKH, THAPABIUKH,

TEIIOMAacCOOOMeHa, UCIOJb3Ys GYHIAMEHTAJIbHEIC 3HAHUS




4. CTpykTypa, 00bEM U coepskaHue TMCHMIIMHBI (MOLYJIsT)

0611135[ TPYAOCMKOCTb AUCHUILIMHBI COCTABIISACT 2 3a4eTHEIX CANHUIL] 72 aKaza. 94acoB, B TOM 4YHUCJIC:
— KOHTaKTHasi pabota — 37 akaj. 4acos:
— aymuTopHas — 36 akaj. 4acos;

— BHCAYIUTOPHAA — 1 aKaJa. 4aCoB

— camocTosTeIbHas paboTa — 35 akaj. 4acos;

dopma aTTecTaluu - 3a4eT

s
AynutopHas 3
KOHTaKTHasi pabora = @opma TeKyIero
Paznen/ Tema % (B axaz. 1acax) 5 Buzn . KOHTpOJIA Kon
Q §l |caMOCTOATENRHON | yCIIEBAEMOCTH U
JHCIATUTAHBL 2 2 6 . | xommereHuMH
3 o paboThI MPOMEKYTOUHOH
Tex. mab. | mpakT. [ s aTTecTALMH
3aH. 3aH. S
g
1. Pazpmen 1
1
odopmieHue
OTYeTa 110
1a00paToOpHOH
pabore; 3amura
- peleHne nabopaTopHOH OIlIK-1.1,
1.1 1. Xumuyeckast JIOMAIIHETO paboTHIL. OIIK-1.2,
4 421 6
TepMOANHAMUKA 3aganus Ne 1; Jlomamnraee OIIK-1.3,
- 3aganue Ne 1. OIIK-1.4
camocrositennbHoe | TecTupoBanue.
HM3y4eHre yueOHou
U Hay4yHOU
JIUTEPATYPBHI.
oopmiieHHe
OTYeTa 110
nabopaTtopHOi
pabore; 3amura
- pelieHne nabopaTopHOi OIIK-1.1,
1.2 2. XuMunueckass KHHETHKa 2 2 6 JIOMALITHETO paooTi. OIK-1.2,
3amaHus Ne 2; Jomamrnee OIIK-1.3,
- 3aganue Ne 2. OIIK-1.4
camocrositennbHoe | TecTupoBanue.
U3ydeHHe y4eOHOMH
Y HAy9IHOM
JIUTEPaTyPBbI.
1.3 3. PactBopsl 4 421 6 - oopmieHUE 3amura OIIK-1.1,
OTYeTa 10 nabopaTopHOH OIIK-1.2,
n1abopaTopHOH paboThL. OIIK-1.3,
pabore; JomarmHee OIlK-1.4
- perieHue 3amanue Ne 3.
JIOMAIIHETO TecTupoBaHue.
3aganus Ne 3;
CaMOCTOSTENHHOE
u3ydeHue yueOHoH
U Hay4HOU
JIUTEPaTypEI.




oopmiieHue

OTYeTa 110
naGopatopHoit 3amura OIIK-1.1,
padore; n1abopaTopHOH OIlIK-1.2,
1.4 4. luciepcHbIe CUCTEMBI 2 2 6 - paBoTEL OIK-1.3,
CAMOCTOATEIDHOC TectupoBanue. OIIK-1.4
u3ydeHune yaeOHon
U HayYyHOU
JIUTEpPaTypEL.
oopmieHHe
OTYETa 110
1abopaTopHOH
pabore; 3amura
- peleHue nabopaTopHOi OIlIK-1.1,
1.5 5. OKHCIIUTENBHO- 2 5 6 JIOMAaIIHETO paboTHI. OIIK-1.2,
BOCCTAaHOBHTEJIBHBIE MPOIECCHI 3aganus Ne 4; Jlomarraee OIIK-1.3,
- 3aganue Ne 4. OIlK-1.4
camocrostenbHoe | TectupoBanue.
U3yueHHEe y4eOHOMH
U Hay4HOU
JITEPaTypEI.
odopmieHue
OTYeTa 110
nabopatropHoit
pabore; 3amura
- peleHue nabopaTopHOi OIlIK-1.1,
1.6 6. DNeKTPOXUMUYECKUE 4 40U 5 JIOMAIIHEro paboThI. OIIK-1.2,
CHCTEMBI 3aganus Ne 5; Jlomarraee OIIK-1.3,
- 3aganue Ne 5. OIIK-1.4
camocrositenbHoe | TectupoBanue.
n3ydYcHHe y4eOHOH
U Hay4HOU
JTUTEPaTypPEL.
HUtoro no paszzmeny 18 |[18/6U 35
Hroro 3a cemectp 18 |18/61 35 3a4€T
Uroro nmo aucuumuinne 18 | 18/61 35 3a4eT




5 Oopa3oBaTe/ibHbIEe TEXHOJIOTHH

B mporecce mnpenomaBaHusl JUCHUIUTAHBI «XHUMHS» TMPUMEHSIETCS TPaJAUIMOHHASL
nH(GOPMAITMOHHO-KOMMYHHUKAIIMOHHAsi 00pa3oBaTeIbHbIe TEXHOJIOTHH.

Jlekuuu TPOXOmAT Kak B MHPOPMALMOHHOW (opme, TIe HMMEET MECTO
MOCJIEJIOBATEIbHOE H3JIOKEHHE MaTepualia B AUCHUIUIMHAPHON JIOTHKE, OCYIIECTBISEMOE
NPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBAMH, TaK M B (hopMe JeKIHii-Oece bl TN THaora C
ayIMTOpUEH, JIEKIIMI C MPUMEHEHUEM 3JIEMEHTOB «MO3IOBOM aTakw», JEKIHMI-KOHCYJIbTALMM,
IJie TEOPETUUECKUI MaTepuall 3apaHee BbIIAETCS CTYyAEHTaM JUIsl CaMOCTOSATENBHOIO U3YUYEHMS,
JUISL TIOJITOTOBKHU BOINPOCOB JIEKTOPY, TaKUM OOpa3oM, JIEKIHS MPOXOJUT MO THILYy BOIPOCHI-
OTBETHI-TUCKYCCHSI.

Oco0oe MecTo B Mpoliecce MpenojaBaHus AUCUUIUIMHBL « XUMHUA» 3aHUMAIOT JIEKLIUU C
UCIIOJIb30BAaHUEM JIEMOHCTPALIMOHHOIO XMMMUYECKOTO SKCIIEPUMEHTA, KOTOPbI IO3BOJSET
HauboJee IMOJIHO peaju30BaTh METOJ MPOoOJEeMHOro oOyudeHUs dyepe3 MOCTAaHOBKY MpoOieM c
MOMOIIBIO JIEMOHCTpAIIMH SIBICHUN, pEaKIMid WIH MPOLEecCcOB. Bo3MOXHO 0O0BEIUHEHHE B
JEKIMOHHOM H3JIO)KEHUH TPHUEMOB MBICICHHOTO U PEAJIbHOr0 HKCHEPUMEHTa, YTO JaeT
BO3MO)XHOCTb ()OPMUPOBATh 3HAHUS 00JIE€ BHICOKOM CTENEHH 0OOOIEHHOCTH.

g peanuzanuu nHGOPMAIMOHHO-KOMMYHHUKALIMOHHONW 00pa30BaTebHON TEXHOJIOTHUU
NPOBOJATCS JICKIMHM-BU3YaJIH3alMM, B XO/I€ KOTOPHIX H3JIOKEHUE TEOPETUYECKOro MaTepHaja
COIPOBOXK/IAETCS MPE3CHTALIEH.

JIeKIIMOHHBIN MaTepHuall 3aKpervisieTcs B Xoe JabopaTOpHBIX paboT, B XOJ€ KOTOPBIX
yueOHasi paboTa MPOBOJUTCS C peajlbHbIMH XMMHMYECKMMHM BelecTBamu. Ha maGopaTopHbIx
paboTax BBIMONHSAIOTCS TPYNIOBBIE WM WHANBUAYAIbHBIE 3a/laHUs TI0 TPOMJICHHON Teme.
[IpoBenenune nabopaTopHbIX pPabOT HEOOXOMUMO MpPEeABAPATh HHCTPYKTAXKEM IO IMpaBUiIaM
6e3omacHoil paboThl B XMMHUYECKOH JabopaTopuu. OCHOBHBIM YCIIOBHEM JOMYCKa CTYJICHTOB K
naboparopHoii paboTe sBisgeTcs UX oO0s3aTelibHAs TMOATOTOBKA K HEH C COCTaBIEHUEM
TEOpeTUYeCKoro BBeneHHs. [Ipu mpoBeneHHH TaOOPATOPHBIX 3aHATHH HMCIONB3YETCS METOJ
KOHTEKCTHOTO OO0y4YeHUs, KOTOPHIH MO3BOJSET YCBOUTH MaTepHall IyTEM BBISBICHUS CBSI3€il
MEX/1y KOHKPETHBIM 3HaHHEM M ero npuMeHeHueM. Kpome Toro, 1enecoodpa3Ho UCIIOIb30BaTh
TEXHOJIOTHIO KOJUIEKTMBHOTO B3aUMOOOydYeHHus (MapHyro paldoTy) Tpex BHJIOB: CTaTHUecKas
napa, AMHaMHUYeCcKas Iapa, BapUallMOHHAs Iapa; COBMEILAs €€ C TEXHOJOTHWEH MOIYJIBHOTO
0o0y4deHusi. BeIMOMHUB 3KCIepUMEHT, oOydaroniuecs GopMyJMpYIOT 00OOIIEHHBIE BBIBOJBI IO
CEPHH OIBITOB, UCIIOJIB3YS IPUEMbI AHAJIOTHH Y CPABHCHHUS.

CamocTrosTenbHass pabota 0oOydaroIIMXcs BKIIOYaeT B ceds caMble pa3HOOOpa3HbIe
(dbopMbl y4eOHOH NEesITeIbHOCTH: BBIMOJHEHHE JAOMAIIHUX 3aJlaHHH, 3aBepIICHHE O(pOPMIICHHS
nabopaTtopHbIX paboT, MOATOTOBKA K MPAKTUKyMYy, MU3yUY€HHE OCHOBHOIO U JOTOJHUTEIHHOTO
MaTepuasia Mo y4yeOHMKaM W IMOCOOWsSM, YTEHHWE W TPOpadOTKa HAYYHOU JHTEpaTypbl B
6ubnmuoTexe, HanrMcanue pedeparoB U KypCOBBIX padOT, MOATOTOBKA K KOJUIOKBHYMaM, 3a4eTaM,
WTOTOBOW aTTECTALINH.

CamocTrosTenbHass pabota oOydaromuxcs 0JDKHA ObITh HalpaBieHa Ha 3aKpeIuIeHUs
TEOPETUYECKOr0 MaTepHalia, M3JI0)KeHHOTO MPEeroaBaresieM, Ha MPopadOTKy TeM, OTBEJCHHBIX
Ha CaMOCTOSITEJIbHOE H3yYeHHE, Ha MOJrOTOBKY K JIaOOpaTOPHBIM 3aHSTHSM, BBITIOJHEHHE
JIOMAITHUX 3aJaHU W TOATOTOBKY K PyOSKHOMY M 3aKIIOUUTEILHOMY KOHTpoio. [Tommumo
ATOrO, OOyyaroluecss MPEACTaBISAIOT PE3YNbTaThl CBOEH CaMOCTOATENbHONW paboThl B BUJE
IIPE3CHTALUH.

[Ipn npoBeneHuu pyOEKHOTO M 3aKIIOUUTENIILHOTO KOHTPOJIE OCHOBHBIMHU 3ajjauaMH,
CTOSAIIMMH TIEpE] MPENoJaBareieM, SBISIOTCS: BBIABICHUE CTENCHU IMPABHIBHOCTH, 00BEMa,
[TyOUHBI 3HAHHUM, YMEHUHN, HAaBBIKOB, IMOJIYYCHHBIX MPU U3YYEHUH Kypca Hapsay C BbISBICHHEM
CTETNICHH CaMOCTOSTEILHOCTH B MPUMEHEHHUH TIOJTYYCHHBIX 3HAHWN, YMEHUN W HABBIKOB.

CoBpeMeHHbIE MHTEPAKTUBHBIE CPEICTBA MO3BOJISIOT HKCHEPUMEHTUPOBATh C HOBBIMU
dopmamu koHTpoJs. OOydarOIMMCsl TPEAIaraloTcsl TeCThl U 3a/1aud B 3JIEKTPOHHOM BHJE, C
aBTOMATHU3UPOBAHHON CUCTEMON MPOBEPKH. B oTimume oT 00BIYHOTO TECTUPOBAHUS TAKOM



CH0c0o0 KOHTPOJISI TIO3BOJISIET CTYAECHTaM B JIF000€ BpeMsl MPOUTH TECT, MPOaHATU3UPOBATh OUIHOKUA U
HPOMTH TECT BTOPUYHO.

6 YueOHO-MeTOAUYECKOE 00ecliedyeHHe CAMOCTOSATEeIbHOI padoThl 00y4ar0IIUXCH
[IpencraBneHo B npuioxkeHuu 1.

7 OuneHoYHbIEC CPEACTBA JJIsl MPOBEACHUs NPOMEKYTOYHON aTTecTanuu
[IpencraBnens! B IPUIOKEHUU 2.

8 YueOHo-MeTOMMUYECKOE U HH(POPMALIMOHHOE Oo0ecTieyeHue TUCHUNIHHBI (MOTYJIs1)

a) OcHoBHas JuTepaTypa:

1. OcunoBbl xumun: y4ueOnuk / B.I. MUBanoB, O.H. I'eBa. - M.: KYPC: HUIL| NH®OPA-M,
2014.-560c.: - (Beicmiee o6Opa3zoBanue: bakamaBpuat). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (marta oOpamenus: 14.10.2019). - Tekcrt:
AIEKTPOHHBIN.

2. Komsana, JI. T. Xumus : yueb6Hoe mocooue / JI. I. Komsma, JI. T'. Tapactok ; MI'TVY. -
Marnurtoropck : MI'TVY, 2015. - 1 anextpon. ont. guck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true (mara oOpamenus: 14.10.2019). -
Makpoo0ObekT. - TekcT : anekTpoHHbIN. - CBeAeHus TocTymHbI Takke Ha CD-ROM.

0) lonotHUTeIbHAS JIMTEpaTypa:

1. Mensuuk, H. JI. PactBoper : mpaktukym / H. JI. Menguuk, 3. P. Mymmmna, O. A.
Mumypuna ; Marautoropckuit roc. Texunueckut yu-T um. I'. 1. HocoBa. - Marautoropck : MI'TY
mm. I. WM. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ Tutyn. o3kpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?
name=4027.pdf&show=dcatalogues/1/1532656/4027 .pdf&view=true (mata oOpamenus: 14.05.2020).
- MakpooOnbekT. - Tekcr : anekTpoHHbIH. - CBeneHus 1ocTymHbI Takke Ha CD-ROM.

2. Mensuuk, H. JI. lucnepcusie cuctems! : npaktukyMm / H. JI. Mensgnuk, O. P. Mynnuna, O.
A. Mumypuna ; Marautoropckuii roc. Texuudeckud yH-T um. I. M. HocoBa. - Marautoropck :
MITY wum. I. WU. Hocoma, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. okpanHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true (mata oOpamenus: 14.05.2020).
- MakpooOnbekT. - Tekcr : anekTpoHHbIH. - CBeneHus 1ocTymHbI Takke Ha CD-ROM.

3. Komana, JI. T. OxucnurenbHO-BOCCTAaHOBUTENbHBIE peakuuu. OCHOBBI 3JEKTPOXUMUU !
yuebnoe nocoowue / JI. I'. Komsana, 3. P. Mymuna ; MI'TY. - Marautoropck : MI'TY, 2015. - 58 c. :
WL, TaoI. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true (nara obpamenus: 14.10.2019). -
MaxkpooObeKT. - TeKCT : IeKTpOHHBIN. - MIMeeTcst neyaTHbIN aHaJOor.

4. Mumypuna, O. A. Xumudeckas kuHeTHKa. COCTOSHHUE XHUMHYECKOIO pPaBHOBECHUS :
npaktukyM / O. A. Mumypuna, D. P. Mymnuna, O. B. EpimoBa ; MarHUTOTOpCKHiA TOC. TEXHUYECKUAN
yH-T uM. . 1. HocoBa. - Marautoropck : MI'TY um. I'. 1. HocoBa, 2019. - 1 CD-ROM. - 3armn. ¢
TUTYI. JKpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true (nmata oOpamenus: 22.10.2019).
- MakpooOBeKT. - TekcT : aneKkTpoHHbIH. - CBeneHus HocTymHbI Takke Ha CD-ROM.



5. Mensuauk, H. JI. Tucnepcupie cuctemsl : mpaktukyMm / H. JI. Mensaauk, O. P. Mymina, O. A.
Mumypuna ; Marautoropckuit roc. Texunueckut yu-T um. I'. 1. HocoBa. - Marautoropck : MI'TY
mm. I. W. Hocoma, 2019. - 1 CD-ROM. - 3arn. c¢ Tutyn. okpanHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true (mata oOpamenus: 22.10.2019).
- MakpooOnbekT. - TekcT : anekTpoHHbIH. - CBeneHus 1ocTymHbI Takke Ha CD-ROM.

6. Koposun, H.B. OOmias xumusi: yued. A TEXHHYECKUX HampaB. u crein. By3oB /H.B.
KopoBun —9-¢ m3a., mepepab.- M.: Beicm. mk., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. -
TeKCT: HenoCpeACTBEHHBIN.

7. Kpartkuii crpaBoYHUK (Pu3MKO-XUMHUYECKuX BenuuuH / coct.. H. M. bapon, A. M.
[Tonomapesa, A. A. PaBnens, 3. H. Tumodeea; nox pen. A. A. Pasnens, A. M. Ilonomapesoii. - 10-e
u3n., ucnp. u pon. - CII6. : MBan ®demopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Tekcrt:
HEINOCPEICTBECHHBIMN.

8. M3BecTus BbICHIMX YYE€OHBIX 3aBelICHUN. XUMHS M XUMHUYECKas TEXHOJOTHS: Hay4dHO-
TexHuueckui xypHaia — ISSN 0579-2991.

B) MeToauyeckue yKasaHus:

1. Mumypuna, O.A. DHepreTMka XHMHUYECKHX IIPOLECCOB: METOIMYECKHE YKa3aHUSI K
nabopartopHelM paboTamM MO AMCHUIUIMHE «XUMHUS» U1 OOydYaloIIMXCs BCEX HampaBiIeHUH
MOJrOTOBKM M CHENMaIbHOCTeH JHEBHOW ¢opmbl oOydenus / O.A. Mumrypuna; MarHuTOropckui
roc. Texunuecku yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocoga, 2016. — 11 c.
— Tekcer : HEMOCPENCTBEHHBIN.

2. Komspma, JILIL Xumuueckas TepMOAMHAMHKA: METOIWYECKHE  yKa3aHUAd IS
CaMOCTOATENIBHOW pPabOThl MO AMCUUIUIMHE «XHUMHA» Ul 0OydaroIuXcsi BCEeX HalpaBiIeHUN
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TekcT : HemoCpPEACTBEHHBIM.

3. Konsga, JI.I. CkopocTh XMMUYECKUX peaKkLUii U XMMHUYECKOE paBHOBecue: Mertonndeckue
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Hocoga, 2020. —8 c. — TekcT : HenmocpeACTBEHHBIH.

4. PommonoBa, H.M. Xumuueckass KHHETHKAa. XHWMHYECKOE PABHOBECUE: METOAMYECKHUE
yKa3aHUs JUIsI CaMOCTOSITENbHON paboThl MO TUCHUIUIMHE «XHUMHUS» JUId 0O0y4aromuxcs Bcex
HaIpaBJICHUI TOATOTOBKHM M crenuaibHocTel Bcex ¢dopm obyuennss / H.U. Pommonoma, A.Il
ITonomapes; Marauroropckuii roc. Texunueckuit yH-t um. I. 1. HocoBa. — Maruuroropck : MI'TY
uM. I'. . Hocosa, 2020. — 20 c. — TeKCT : HEMOCpeICTBEHHBIN.

5. Yymnposa, JI.B. PactBOphl: MeToanmdeckass pa3paOoTka K JIaOOpaTOpHBIM paboTaMm IO
JUCIUIUINHE «XUMUSD» ISl 00y4JaroUIMXCcsl BCEX HalpaBiICHUN MOJATOTOBKU M CIIEUANbHOCTEH BCeX
¢dopm oOyuenus / JI.B. Uynposa, T.M. Kynukosa; Marauroropckuii roc. Texuuyeckuit yu-t um. I. W.
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6. Uymposa, JI.B. PactBopsl: MeToamueckas pa3paboTka K CaMOCTOSATENBbHOH paboTe Mo
JTUCIUIUINHE «XUMUS» ISl 00ydaroluXxcs MO BCEM HAlpaBiICHUSM IMOJTOTOBKHM U CIIELHUAIbHOCTIM
Bcex (opm oOyuenus / JL.B. Uymposa, 2.P. Mymnuna, O.A. Mumypuna, MaraHuToropckuii roc.
TexHuyeckul yH-T uM. [. 1. HocoBa. — Maruuroropck : MI'TY mum. I'. 1. Hocosa, 2017. — 26 c. —
TekcT : HemOCPEACTBEHHBIN.

7. Konsina, JI.I'. Konmnouansle pacTBOpBI: METOAMYECKHE yKa3aHUs K JabopaTopHOU pabote 1o
JUCHUIUIMHE «XUMHS» JUIs 00OYYarolUXCsl 0 BCEM HANPABJICHUSM IOJTOTOBKH U CIIEHUAIBHOCTAM
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8. Komsma, JILI. OKuCANTENBbHO-BOCCTAHOBUTENBHBIE pEAaKIMM: METOAWYECKHE YKa3aHHUd K
nabopatopHoil paboTe MO AUCHUILTUHE «XUMHUS» A1 00yJarOUIMXCs BCEX HANpPaBJICHUN MOJITOTOBKU
U cnenuaibHOCTe Bcex (opm oOyuenms / JLI. Komsma, E.B. Tapactok; Marauroropckuii roc.
texHuueckut yH-T uM. [. . HocoBa. — Marautoropck : MI'TY um. I'. . Hocosa, 2020. — 10 c. —
TeKCT : HemoCPEACTBEHHBIMN.

9. Konsma, JL.I. OxHUCIUTEIBHO-BOCCTAHOBUTENIbHBIE PEAKIUU M DIEKTPOXUMHUUYECKUE
NPOIIECChl: METoJMYecKas pa3paboTka K CaMOCTOATENbHOW paboTe Iisi oOydaromuxcs MO BCEM
HaIpaBJICHUAM IMOATOTOBKH W CIeHAIbHOCTAM Beex (opm obyuenms / JI.I'. Komsma, E.B. Tapacrok,
O.P. Mymnuna; Marauroropckuil roc. texumdeckuid yH-T uMm. I. M. HocoBa. — MaruuToropck :
MI'TY um. I'. 1. Hocoga, 2017. — 41 c. — TekcT : HemocpeACTBEHHBIM.

10. Mumypuna, O.A. DIEKTPOXUMUYECKHE TMPOILIECChl: METOJUYECKHE YKa3aHUsS K
naboparopHoil paboTe MO IUCHUIUIMHE «XUMHs» 71 OOy4arolMXcsli MO BCEM HampaBiICHUSIM
MOJITOTOBKH W CIIEHUANBHOCTAM Bcex ¢opm obOyuenus / O.A. Mwumypuna, H.U. Ponmonona;
Marnutoropckuii roc. Texuudeckud yH-T um. I'. 1. HocoBa. — Maruurtoropck : MI'TY um. I'. W.
Hocosa, 2017. — 13 c. — TekcT : HENOCPEICTBEHHBIN.

r) [IporpammHoe obecnneyenne 1 UHTEpHET-pecypChbl:

IIporpammMHoe oGecniedenne

HaumenoBanmue .
o Ne norosopa Cpok neiicTBUS JTUIICH3UU

MS Windows 7
Professional(mis  |[-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (mns |[A-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Ofﬁce 2007 Ne 135 ot 17.09.2007 06eccpouHO
Professional
771p CBOOOIHO pPacCIpOCTPAHIEMOC OCCCPOUHO
FAR Manager CBOOOIHO pacIpoCTpaHsIEMOE 0eccpoUHO

IIpodeccuonabubie 6a3bl JAHHBIX 1 HH()OPMAIIMOHHBIE CIIPABOYHbIE CHCTEMbI
HasBaHue kypca Ccblika

OnekTpoHHas 0a3a TepuoAMYeCKUX wu3naHuii East
View Information Services, OO0 «MIBUCy
HarnmonansHas WH(POPMAITMOHHO-aHATU THIECKAS
cucreMa —  Poccmiickmii  muaekc  Haygnoro|URL: https://elibrary.ru/project risc.asp
muruposanust (PMHIT)
ITouckoBast cucrema Axagemuss Google (Google
Scholar)
WNudopmanmonnas cucrema - Equnoe okHo poctyna
K MH()OPMAIIMOHHBIM pecypcam

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL: http://window.edu.ru/

®denepanibHOE rOCyJIapCTBEHHOE OromKeTHOE

yupexaeHue «DenepanbHbIit urctutyT|URL: http://www1 fips.ru/
IIPOMBILLICHHON COOCTBEHHOCTH

Poccuiickas l'ocynapctBenHast OoubmmoTeKa.

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

OnexkTpoHHBIE pecypchl onbmoteku MI'TY um. I'U.
HocoBa

http://magtu.ru:8085/marcweb2/Default.asp




9 MaTtepuajibHO-TeXHUYECKOe ofecreyeHue TUCHUNIHHBI (MOIYJIs1)

MarepuaibHO-TEXHUYECKOe 00eCTIeYeHHE TUCIUIUTMHBI BKIIFOUAeT:

1. Y4yeOHble aymuTOpuu AJIsl TPOBENCHUS 3aHATHIA JIEKIIMOHHOTO THUIIA.

OcHalleHue ayguTOpUM: MYJIbTUMEIUNHBIE CpPEACTBAa XpaHEHUs, IepeJaud MU
IIpeJICTaBICHNUS UHPOpMALH

2. YueOHble ayIUTOpUHU [UIl TPOBENCHUS J1a0OPATOPHBIX 3aHATHH, TPYNIOBBIX H
VH/IMBUIYAIbHBIX KOHCYJIBTAIINN.

OcHnamenue aynuropuu: HarmsaHsle Mmarepuabl: TaOIUIIbI, CXEMBbI, IJIaKaThl.

3. IlomemeHust AJis CaMOCTOSITETLHON padOThI 00YJIarOIITIXCHS.

Ocnamenue ayguropuu: [lepconanbable kommnbroTepsl ¢ nakerom MS Office, Brixonom
B VHTEpHET W C JOCTYIOM B DIEKTPOHHYIO HWH(MOPMAMOHHO-00pPa30BaTEIbHYIO Cpeay
YHHUBEpCHUTETA

4. IlomemeHuss aasg XpaHEHUS M MNPOPHIAKTUYECKOro OOCITyKUBaHUS Y4eOHOTO
00opynoBaHuS.

Ocnamenue aymutopuun: Cremmaxu, ceddbl ais XpaHEeHUS y4eOHOTO O0OpYyIOBaHMS.
WHCTpyMEHTHI 1711 pEMOHTA J1aO0paTOPHOTO 00OPYIOBAHHUS.

INPHJIOKEHHUE 1



6. YueOHO-MeTOAHMYECKOE oOf0ecleueHue CaMOCTOATEJbHOH PpadoThl
O0yUaIoIuXcs

CamocrosTesibHasA paboTa O0yJaoNUXCs MMOAPa3Ae/AeTcsa Ha ayJuTOPHYI0, KOTopas
MMPOUCXOJUT KaK BO BpeMs JIaDOPAaTOPHBIX 3aHATHU, TaK M HA TJIAHOBBIX KOHCYJIbTAIUAX, U
Ha BHEAyJUTOPHYI0, MOPOUCXOJAIIYID BO BpeM:dA IOATOTOBKU CTYAEHTaMH OTYEeTOB IO
J1abOpPaTOPHBIM 3aHATHUSIM U BBIIOJTHEHUS JOMAITHUX 33/TaHUN.

AynuTopHasi caMocTosiTeJIbHasi paboTa OOyJaloIIUXCs IPEATIoIaraeT IMPOXOXKIEHUE
TECTUPOBAHUA MO KaXKJAOMY pasfiesly AUCHUIUIMHBL. TecThl BKIIOYAIOT TEOPETHUECKUE U
MPAKTHYECKHE 3aJ]aHMsI, OTBETHI HA KOTOpPhIE TPEeOYIOT NTyOOKOro MOHMMAHUS U3yUYEHHOTO MaTepHana.
TecTsl MOCTPOCHBI €AMHOOOPA3HO: K KAKIOMY BONPOCY IpeIIaracTcs 4YeThipe BapHaHTa OTBETOB,
CpeIu KOTOPBIX OIUH WM HECKOJIBKO MpaBUILHBIX. OOpaboTKa pe3yibTaToOB OCYIIECTBISIETCS MyTEM
COITOCTABJICHHS MTOJYYSHHBIX PE3YJIbTATOB C ATAJIOHHBIMH U MPOTEKAET OYeHb OBICTPO. MaKkcuMabHOe
KOJIMYECTBO OAIIOB B KaXK/10i Teme Kypca — 10.

BapI/IaHTLI TeMaTH4YeCKHX TeCTOBBIX 3aJaHMH JJ1s TEKYIIEro KOHTPOJIs
XuMuueckas TePpMOAUHAMHUKA

B tectax nmo teme «XumMuyeckas TEPMOAMHAMUKA»: MEPBBIE LIECTh 3aJaHUN OLICHUBAIOTCS B
0,5 6anna, cenpbMoe — B 1 0ail1, a BOCBEMOE, IEBATOE M JECITOE 3adaHus — B 2 Oaja.

Tect Ne 1

1. [Ipu paccMOTpEeHHM XUMUYECKOW PEaKIUU cucmema O3HaYaeT:
a) HCXOIHBIEC PEareHThl
0) TPOIYKTHI XUMUYECKON PEeaKITUU
B) PEaKLMOHHBIN cocyn
I') MCXOAHBIE pEareHThl U MPOAYKThl peaKluu

2. [lepBblIii 3aK0H (MEpBOE HAYANI0) TEPMOJAMHAMHUKY MAaTEMAaTUUECKHU 3aMUCHIBAECTCS TAK:
a) PV=vRT B) K= A (- Ea/RT)
0) K=R/Nj r) AU= Q-W

3. B sKx30TepMUUecKoil peakiuu:

a) SHTAJIBNHS PEAKIMOHHON cucTembl noBkImaercs (AH > 0)
0) TeroBoii a3 dext peakiuu otpurareieH (Q< 0)
B) HTAJIBIIUS PEAKIIMOHHON cucTeMbl ymeHbaeTcs (AH< 0)
I') JaBJI€HUE PEAKIIMOHHOMN CUCTEMBI MOBBILIAETCS
4. CranpapTHble TerioBble 3((GEKTH TPUHATO 0003HAYATD:
a) AUct B) Q 1013°"
6) AHozgg F) AHCT
5. Kakune n3 npuBeieHHBIX PEAKIUM SBISIOTCS SHAOTEPMUYECKUMHU?
a) 1/2 N,+3/2 H,=NH;, AH = — 46 K/I)x/mMonb
0) H.+4/2 0,=H,0, AH = -242 K]I»/Mo1b
B) 1/2 N,+ 1/2 O,=NO , AH = 90 K]Ix/Mob
r) /2 H,+ 1/2 ,=HI, AH = 26 K]I>/momb
6. Kakasi 13 HanmumcaHHBIX HIKE pEaKLUi OTBEYaeT TeruioTe oOpa3oBaHUs okcuia azora ( || ) B
CTaHJIAPTHBIX YCIOBUSIX?
a) 1/2N,+ O=NO B) /2 N,+ 1/2 O, =NO
0) N+ 1/2 0,=NO r) NH;+5/20,=2NO+3 H,O
7. [Tpu BocctanoBnenuu 16T okcuaa Meau( || ) mo peakuuu :
CuO ) + C pagur) = Cu o + Co (ry, TOMIOTUIOCH 22 K/[K TEMIOTHI.
OHTanenus 00pazoBaHus okcuaa Meau ( || ) paBHa:

a) 110 8)220,5



6) -200,5 r)735
8. Hns peakin NiO ) + C pagmy = Ni o + CO (. Onpenenuite BO3MOXHOE HaIlpaBlICHUE
CaMOITPOU3BOJIBHOTO TEUCHHSI PEAKIIMU P CTAHAAPTHBIX YCIOBUSIX U TIpH Temneparype 627°C.

BemectBo AH®5s (KJx/MOIB) SCos (Jx/Momp*K)
NiO —239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO —-110,5 1974

B otBere ykaxuTte 3HaueHMs >Hepruu ['mOOca MpH CTaHIAPTHBIX YCIOBUSX, NMPH TeMIIEpaType
627°C n Temreparypy Hadaja peaKkiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225;78; 279K
9. Kak n3mensiercst SHTpOMuUS IpU Pa3noKeHUU KapOoHaTa KaiabIlus?
a) YBEIIMYUBACTCS B) HE YMEHbIIIAECTCS
0) yMeHbIIaeTcs T') HE 3HAIO
10. Hannas peakuus: 2KCIO5 (rp) —2KCl (1513 0; (), AH<O MOXkeT caMOTpOU3BOJILHO MPOTEKATh
a) B IPSIMOM HampaBlIeHUU B) HE MOXKET IPOTEKaTh
0) B 00paTHOM HampaBJICHUH I') HE 3HaI0

XuMHu4yeckas KHHETHKA

B tecrax mo Teme «XuMHUYecKas KHHETHUKa»: TEPBOE, BTOPOE, TPEThE, YETBEPTOE W IATOE
3amanus oreHuBarorcs B 0,5 Gaura; mecroe, ceapbMoe, BOCBMOE, JIEBATOE M JiecsaToe — B 1 Oaml, a
OJMHHAAIAaToE — B 2,5 Oanna.

Teer Ne 1

1. Paznen xumuu, n3y4aromuii CKOPOCTH U MEXaHU3MbI XMMUYECKHUX PEAKLIUM, Ha3bIBACTCS
a) XUMUYecKasi TepMOJJTHAMUKA
0) TepMOXUMUS
B) XUMHUYeCKasi KWHETHKa
2. CKOpOCTh XUMHUYECKON PEAKIIUH — ITO ...
a) BpeMs, 3a KOTOPOE MOJIHOCTBIO PACXOAYETCs OTHO M3 UCXOAHBIX BEUIECTB
0) U3MEHEHHEe KOJIMYECTBa BEIIECTBA PEareHToB (MM MPOAYKTOB) PEaKIMK B €AUHUILY BPEMEHH B
equHUIE 00BEMa
B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIIMU K MOMEHTY OKOHUAHUSI PEaAKIIUU
3. B kakux eaMHMIIAX BBIPAXXAETCSI CKOPOCTh XMMHUYECKOU PEaKIINU?
a) Momb 1 ‘¢ !
0) 6e3pa3mepHas BEIMYUHA
B) MOJIb” C
4. OT KakuX (aKkTOPOB 3aBUCUT CKOPOCTh XUMHUYECKUX PEAKIIUA?
a) OT IPUPOJIBI PEarupyroINX BEIIeCTB
0) oT TemMmneparypsl
B) OT 00beMa PEAKITMOHHOTO COCY/Ia
5. CocTosiHue XMMHUYECKOTO PaBHOBECHSI OOPAaTUMBIX MPOIIECCOB KOMMYECTBEHHO XapaKTepPHU3YeTCs

a) paBHOBECHBIMH KOHILIEHTPALIUSIMH ITPOAYKTOB PEAKLIUU
0) sHeprueil akTuBU3aIUU
B) KOHCTAHTOH paBHOBECHUS
6. Kak 3anuceiBaercs Boipaxkenue ajsi ckopoctu peakuuu 4 NO )+ 6 H,O =4 NH;s ) + 5 Oy
a) V=K[NOJ'[H.O] 6) V=K[NH;][0.] B)V =Kk[NO][H,0O]°
7. Kak 3anumercst BelpaxkeHue 1J11 KOHCTaHThl paBHOBecHs peakunu A +2 B = C +D?



a) Ky = [C][D]/ [A][B]*
6) K» =[C][D] / [A][B]
B) Ke =[A][B] %/ [C][D]
Kakoit OTPE30K Ha auarpaMme nokas3bIBa€T 3HAUYCHHUC TCIIJIOBOT'O 3(1)(beKTa peaKI_[I/II/I?

a) l E R
]
B) 3 y
1 3

v

\/ >
XOJI PeaKIuu
9. UTOo MOXKHO CKa3aTh O Peakluu, N300paKeHHON Ha AuarpaMMe K Bompocy 87

a) DK30TEpMUYECKasl peaKLus

0) SHIOTepMUYECKAs PEeaKITUs

B) peaKIysi ONMCHIBAECT COCTOSIHUE PAaBHOBECHUS
10. PaBnoBecue peakuuu Fe ;0 4 +4CO = 3Fe + 4CO,, AH>0
CMEIIAETCs BIIEBO.

a) MpU MOHMKEHUU TEMIIepaTypbl

0) 1py MOBBILLICHUN TEMIIEPATYPbI

B) IIPH MOBBIIICHUH J1aBJICHUS
11. Jna peakuun Cyy + 2 H 2 n = CH 4 () Ipy HEKOTOpOU TemImepaType KOHCTAHTa PaBHOBECHS
paBua 0,8. PaBHOBecHasi KOHIIEHTpalds BOIOpoAa paBHa 1,2 Moib/1. Beruuciaure uCXOmHyIO
KOHLIEHTPALMIO BOJOPOJA.

a) 1,2

0) 3,5

B) 5,0

PacTBOpBI

B tecrax mo Teme «PacTBopb»: TepBOe 3amaHuE OICHMBaeTCs B 1 Oami;, BTOpoe, TpEThe,
YyeTBepToe, IMATOE W IecToe 3afaHus - B 1,5 Oamna; cempbMoe, BOCBMOE, NIEBATOEC M JECATOE — B
0,5 6amna.

Tect Nel

1. nsa ypaBuenus peakiuu Cu SO4 + KOH —... cokpallleHHOE MOHHOE YpaBHEHUE 3alIUIIETCS B BUJIE
1) 2K* + SO4* = K,S0,
2) Cu*" + S04 + 2K+ 20H = Cu(OH).d + K,S0,
3) CuSO,+20H = Cu(OH),d + SO,
4) Cu*+20H = Cu(OH),{
2. Macca (B r) xnopuna Hatpus B 300 miu1 0,2 M pactBopa paBHa

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

4. Jlns monaBnenus ruaponmsa xiaopuaa xpoma (I1) cnenyer
1) mo6aBUTH COJIIHYIO KHUCIIOTY
2) no0aBUTH MIETOYH
3) pa36aBUTH pacTBOP BOJOM
4) NOBBICUTH TEMIIEPATYPY
5. B pas0aBieHHOM pacTBOpe, NPHUIOTOBICHHBIM W3 THAPOCYIb(aTa KaJbLUs W BOJBI, CyMMa



K03((UIIMEHTOB B ypaBHEHUH HEOOPATUMOM JMCCOIMAIIUN PACTBOPEHHOTO BEIIECTBA — 3TO
13 2)4 3)5 4)6
6. PacTBopuMOCTh OKcanara cepebpa pasHa 3,27X0° r/ 100r H,O. Omnpenenurte NpoM3BeicHHE
pactBopuMocT Ag,C,04
1)5¥407"  2)1,16x40° 3)10,740°° 4)2,31407°
7. MaccoBas 10151 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOLIEHUE
1) Maccel BeniecTBa K Macce BOJbI
2) KOJIMYECTBa BELIECTBA K 00bEMY BObI
3) Macchl BelecTBa K Macce pacTBopa
4) KoJMYecTBa BEUIECTBA K 00bEMY pacTBOpa
8. K cimabbiM 31eKTpOoIuTaM OTHOCHUTCS ...
1) ruapokcua aMMOHUS
2) TUAPOKCH] KaJIus
3) XJopuj Kajablus
4) MaprasuoBasi KUCJIOTa
9. U3BecTHO, YTO BOJHBIE PAacTBOPbl MHOTMX COJIEH MOTYT MMETh IIEJIOYHYIO WJIH KHUCIYHO CpEdy.
[IpuurHOI 3TOTO ABJISIETCA ...
1) osnexrponus coneit
2) IUCTIPONOPLIMOHUPOBAHHE COJICH
3) ruapatupoBaHUE COJEH
4) THIpOIU3 CcoNeH
10.3nauenne PH uncroii Bogs! npu 25°C cocraBiseT
1)1 2)7 3)0 4) 10

JAucnepcHble cUCTEMBI

B Tecrax mo Teme «JlucrmepcHBIE CHCTEMBI»: MEPBOE, BTOPOE, TPETbE M YETBEPTOE 3aIaHHUs
OLIEHUBAIOTCS B 1 OaILT; IIATOE M IIECTOE 3amaHus - B 3 Oajia.

Tect Nel

1.  VYkaxwurte pazMepbl YaCTHUI] KOJJIOUTHBIX CHCTEM

1) w™enbme 1 HM

2)  O6oube 100 HM

3) ot 1umpao 100 am
2. Kakwe WOHBI CIOCOOHBI BBI3BAaTh KOATYJSIMIO KOJUIOMJA, YACTUIBI KOTOPOTO UMEIOT
MOJIOKUTENIbHBIN 3apsij?

1) xaTuoHBI

2)  aHHUOHBI

3) nosspHBIE MOJIEKYII
3. Jlns Kakoro 3JeKTPOJIUTa MOPOT KOAryJsUuU KOJJIOUJA C MOJOXKHUTEIBHO 3apsSKEHHON YacTHUIIeH
JIOJKEH ObITh HAUMEHbBIIIUM?

1) xmopua Kamus

2) cynbdar kamus

3) oprodocdar kanus
4.  Munemia 305151 UMEET CTPOCHHUE: {[Fe(OH)3]m n Fe*" -(3n —x) CI'} x CI"
KaKOM 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuinuzatopa?

1) xmopun xene3a (111)

2) Boma

3) TUAPOKCU] Kaaus
5.  Ilpm B3ammoperictBum 20 mi 0,001H wutpara cBunma (1) ¢ 10 ma 0,02H cynbdara xamus
oOpasyercs 301b cyinbgara ceunHua (l). K kakomy s1eKTpoay IOJDKHBI HEpEeMEIaThcsi YacTUIIbI
JIUCTIEPCHOM (ha3bl IPH IEKTPOIU3E?

1) HaxoasTCs B COCTOSSHMM IMHAMHUYECKOTO PABHOBECHUS



2) K Karogy

3) kaHomy
6. B nBe konObl HamuTO 10 50 MJT 301 TUAPOKCHIA JKene3a. JlJist Toro 4ToObl BBI3BATH KOATYIISIIUIO
30151 TOTpeOoBaIOCh 100aBHTh: B mepByro — 5,3 M1 1H pacTBOpa xnopuaa kamus; B Apyryro — 18,7 mn
0,001H pactBopa ocdara Harpus. Beraucinure mopor Koaryisiiuy Kaxaoro dJIEKTPOJIHTA.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI
B tecrax mo teme «OKHUCTUTEIHHO-BOCCTAHOBUTENIBHBIE MPOIECCH»: MEPBOE, BTOPOE, TPEThHE,

YeTBEPTOE M MATOE 3aJaHus oneHuBaroTcs B 0,5 6ama; mecroe — B 1 6amr; ceapmMoe U BOCbMOE — B 2
Oamta, a 1eBsiTtoe — B 2,5 6ajuIoB.

Teer Ne 1
1. OxucnuTens — 3TO aTOM, MOJIEKYJIa WU UOH, KOTOPBIH ...
1) YBEJIIMUUBAET CBOIO CTENEHb OKUCIECHUS
2) IIPUHUMAET JICKTPOHBI
3) OTIACT CBOU DJIEKTPOHBI
2. Ilpouiecc BOCCTaHOBIEHUSI IMEET MECTO B CiIydae, KOorja ...
1) HEUTpaJIbHBIE aTOMBI IIPEBPALIAIOTCS B MOJI0XKUTEIbHO-3aPSKEHHBIE HOHBI
2) IIOJIOKUTEIIBHBIN 3apsi/i HOHA YMEHBIIAETCS
3) OTpULATEIbHBIN 3aps]] MOHA YBEIUYUBACTCS
3. U3 npencraBieHHbIX HUKe peakuuii K OBP nucnponopiuuoHnpoBanus NpUHAIEKHUT ...
1) S +2HNO; = H,SO4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBHUTEISIM OTHOCSTCH ...
1)  Meramibl, BOAOPO, YTIIEPO
2)  aKTHUBHbBIE HEMETAJUIbI
3)  drIeMeHTHl, HaXOAIIMECs B CpPEAHEN YacTU MEPUOANYECKON CUCTEMBI
5. CreneHr OKHUCIICHUSI KUCIIOPO/Ia a) B BOJIE U 0) B TIEPOKCHUJIE BOIOPOJIA COOTBETCTBEHHO PABHHI .. .
1) a)—-2;6)-2
2) a)—-2;0)+2
3) a)-2;0)—-1
6. Ilepmanranar kanust B OBP, mpoTekaronmx B KMCII0OM cpesie, BOCCTAHABIUBAECTCS 10 ...
1) xarmoma Mn?*
2)  manrasar-uoHa MnO,*
3)  okcmaa mapranmna (1) MnO
7. B peakuuu, mporekaromei mo cxeme CrS; + KNO; a K,CrOs + K,SO, + NO okucneHHo
MOJIBEPralOTCs CIEAYIOIINE HIEMEHTHI ...
1) a3orucepa
2)  cepau XpoM
3) Xpom u a3or
8. Cymma xk03(ppuImeHToB B peakiuu, MpuBeAeHHOM B Bopoce Ne 7 paBHa ...

1) 26 2) 18 3)35
9. Cymma kodpuuuentos B peakimn KMnOy + HCl i @ ... paBHa
1) 30 2) 26 3)35

3J'IeKTp0XHMI/I‘-leCKI/Ie CUCTEMBbI

B Ttecrax mo Teme «DNEKTPOXMMHUYECKHE CHUCTEMBI»: IIEPBOE, BTOpPOE W TISITOC 3afaHus
OIICHMBAIOTCA B 1 6asut; TpeThe U 4eTBepToe 3agaHusi— B 1,5 O6aina; mecroe u ceapbmoe — B 2 Oasia.

Tect Nel



l. DNEKTPOIHBIN MOTEHIIMAJI ONPEIEISAIOT MO0 YPABHEHHUIO ...

1) Hepncra

2) Menneneesa-Knaneipona

3) Bosnbiimana

4) Appennyca
2. Paccuuraiite 3JIC rampBanmdeckoro nsinemeHta MgMgSO4|CuSO4Cu mpu crangapTHBIX
YCIIOBUSAX

1) -2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakune npoaykTel 00pa3yroTcst Ha KaToJe MpH JIEKTPOJIN3€e pacTBOpa HUTpaTa cepedpa’?

1) BOZOPOA

2) cepebpo

3) a30THAas KHCJIOTa

4) KHCIIOPOJT
4. VYkaxure cymmy KO3(QQHUIMEHTOB B YPaBHEHUH JIEKTPOIM3a pacTBopa HuTpara meau (1)

1) 12

2) 11

3) 10

4) 8
5. Kakas 13 mpuBeNEeHHBIX  OKHMCIMTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKLUUH  MpPOTEKaeT
CaMOIIPOM3BOJILHO B MPSIMOM HaIlpaBJICHUU?

1). FeSO,+ Cu —...

2) CuSO4 +Fe —...

3) CuSO4+ Na —...

4) HCI +Cu—...
6. Bbuucnure Maccy IMHKA, IOJYYE€HHOTO MpU 3JEKTpoiM3e Cyinb(daTra I[MHKA, KOTOPBIN
npoBoaniIM B TedeHue 20 cex mpu cuse Toka 1A

1) 2,1-10*

2) 0,05

3) 0,013

4) 6,7-10°
7. [TpuBeauTe CcXEMBI 3JIEKTPOAHBIX MPOLECCOB U MOJIEKYJIIPHOE YpaBHEHHE pEeakluHy,

NPOTEKAIOMIEH MPH AIIEKTPOXUMHUECKONW KOPpO3MM TaibBaHomapel Zn|Mg B cepHOKHCION cpene. B
OTBETE YKOKUTE CyMMY KO3(D(PULIHEHTOB B MOJIEKYJISIPHOM YPaBHEHUH.

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

Bueayzuropuas  camocrostenshas  pabora  obywaommxes OCYIICCTBILICTCA B BHUIAC HU3YUYCHUA JIMUTCpATYypbl 11O
COOTBCTCTBYIOLIEMY pa3aciy ¢ HpOpaGOTKOﬁ Marcpuala, O(bOpMJIeHI/ISI OTYETOB II0 Ha60paTOpHI)IM
pa60TaM U BBIIIOJIHCHUA JOMAIITHUX 3a,[[aHPH>i.

BapuaHTBI TeMAaTHYECKUX AOMAIIHHUX 32aHHI 1)1 BHEAYUTOPHOM CaMOCTOATEILHOM padoThI
CTYIEHTOB 10 TeMaM

Jlomaninee 3aganue Ne 1
no TeMe « XHMHUYECKasi TEPMOTUHAMHUKAY

B nomaniaem 3aaHum 1Mo TeMe « XHMHYECKas TePMOJIUHAMHKA: TIepBasl 3aJla4ya OICHUBACTCS B
2,5 6amna; Bropast — B 1,5 6amna; TpeThs — B 1 Gan.



3amaya Nel

Hns peakunu CHy p + CO; o = 2 CO v + 2 H, () onpenenute BO3MOXKHOE HaNpaBJICHHUE
CaMOIIPOU3BOJILHOTO TEUEHHS PEaKIUK PH CTAaHIAPTHBIX YCI0BUAX M npu Temmeparype T = 927 °C,
€ClM TeruIoBor 3(h(eKT peakiuu 10 33JaHHOW TeMIepaTypbl HE U3MEHUTCS. YKOKUTE: a) BBIACTACTCS
WIM TIOTJIOIAETCS SHEPrusi B XOjA€ peakuuu; 0) MpUYMHY HAWJIEHHOTO H3MEHEHHS SHTPOMHUU.
Paccuuraiite TeMiiepaTypy Hadajla peakiyH.

3amaya No2

Berancnute teruoBoit addexr peakiuu: CaC, « + 2 H,Of) = Ca(OH), « + C,H; (), mONB3YsICH
CTaHJAPTHBIMU TETUIOTAMH OOpa30BaHUsS pearupyroniux BeniecTB. CKOIbKO TEIUIOTHl BBIACTUTCS WU
NOMIOTUTCS ITpU 0OpazoBanuu 2,24 1 C,H,?

3amaya No3

[Io TepMOXMMHYECKHM ypaBHEHHSIM  pAcCUMTAalWTe TEIIOBOH A(PQEKT  peakuuu:
H: ¢ + COz ¢y =CO y + H2 Oy TepmoxuMuueckue ypaBHEHUS:

a) H, o) + % 0, = H,O ©)s AH = -241,9 KI[)K;

6)2CO¢ + 0, =2CO; ¢y, AH =-566,2 k]I x.

JTomamHee 3aganue No 2
mo TeMme «XMMHUYECKAsA KHHETHKA»

B nomamnem 3amanum no teme «XUMHYECKas KHMHETHKay»: MepBas 3a7ada olleHuBaeTcs B 1,5
Oanna; Bropas — B 0,5 Gansa; TpeThs, 4eTBepTas u naras — B 1 Oa.

3amaya Nel

Peakmus npotekaer mo ypaBHeHuto: O, ¢y +2 CO y = 2 CO, (. HauanpHble KOHIIEHTpalUMK
pearupyromux BemecTB paBHbl: [O,] = 1,2 monw/a, [CO]= 0,8 mMonb/n. Bo ckoiabko pa3 M3MEHHTCS
CKOpOCTh MpsiMOi peakiuu, korga npopearupyer 30% CO? Bo CKONBKO pa3 M3MEHATCS CKOPOCTH
IPUMOM ¥ 0OpaTHOU peakIuy, eCliu YBEITUYUTh JaBJIeHHE B CUCTEME B JiBa pa3a?

3agaya Ne2

IIpu temneparype 40 °C HeKOTOpOE KOIMYECTBO BELIECTBA BCTYIAeT B Peakuuio 3a 20MuH.
Paccuuraiite Bpemsi, MpU KOTOPOM 3TO K€ KOJIWYECTBO BEIIECTBA BCTYMUT B PEAKUUIO IPHU
temneparype 200 °C, ecnm TemmeparypHblii KO3(QQUIHMEHT CKOPOCTH PEaKIUM paBeH 2. Bo CKONBKO
pa3 U3MEHUTCS TIPU 3TOM CKOPOCTh peakiuu?

3amaya No3

Haiinure HavyanbHble KOHIICHTPAIIMM HCXOJHBIX BEIIECTB M KOHCTAHTY PABHOBECHUS PEAKIIMH:
Fe n + H2O () = FeO ) + H; (v, €CIM paBHOBECHBIE KOHIIEHTPAIIMU PEAarupyronux BEIIECTB PaBHbI:
[H,O]=0,3momnb/11, [H,] = 0,4 Mob/11.

3anaya No4

g peakunonHoit cuctemsl: CO ¢y + H,O y = CO; (y + Hz (y HauasibHblE KOHIEHTPALUU PaBHBI:
[H.O] = 0,5 monw/n, [CO] = 0,6 monw/n. OnpenenuTe KOHIICHTPAIIMM BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAaHTa paBHOBecHs paBHa 1,45.

3amaya NoS

Bripasurte uepe3 KOHIIEHTpAIIUU PeareéHTOB KOHCTAHTHI PABHOBECHUS CIEAYIOIINX PEaKIIHii:

Nz(r) + 3 Hz(r) = 2 NH3(F), AH = —92,2 KI[)K;
COz(r) + C @ = 2 CO(F), AH = +160,5 KI[)K,
CO(r) + HZO(F) = C02 ) + Hz(r), AH = —41,1 KI[)K

VkaxkuTe HanpaBJIEHUE CMEIICHUSI XUMUUYECKOTO PAaBHOBECHS STUX PEAKIIMii: a) MpU MOHUKEHUHU
TEMIIEPaTyphl, €CJIH JaBJICHHE IOCTOSHHO; O) NpHU TMOBBIICHUH [ABJICHUS, €CJIH TeMIeparypa
MOCTOSIHHA.

Jlomamnee 3axanue Ne 3
no teme «PacTtBopbp»




B nomammem 3amanuum no Tteme «PacTBopeD»: TiepBas, BTOpas, TPEeThsi W TATas 3aJa4yd
orieHuBaeTcs B 1 6ayt; yeTBepTas u mectas — B 0,5 Gasa.

3amaya Nel

B kakom o0beme Bogbl ciienyer pactBoputh 135 SnCl, mns momydenuss 3M pacTBopa XJopuaa
onosa (I1) ¢ mmotHOCTBIO p = 1,405 T/MN?

PaccuuraiiTe: a) maccoByro JOJIO BEIIECTBA B pacTBope; 0) MOJISIPHYIO KOHIICHTPAIIHIO
HKBMBAJICHTA; B) MOJISIILHOCTD; ) TUTP; /1) MOJBbHYIO JIOJIIO BEIIECTBA B PaCTBOPE.

3agaya Ne2

3aKkOHUYMTE MOJIEKYJSIPHBIE U HANMIIUTE COKpAlICHHBbIE HWOHHBIE YypaBHEHUS peakiuil
B3aMIMOJICUCTBHS CJICTYIOIINX BEIIECTB:

HBr + NaOH —

AgNO3 + HzS —

MgCl, + KOH —

Can + HC1—>

Sb(OH); + H,SO, —

Sb(OH); + NaOH —

3amaya No3

CocTaBbTe 110 JIBa MOJISKYJISIPHBIX YPABHEHUS PEAKIIUH K CIICTYIOIIUM UOHHBIM:

Ba’ + CrO, — BaCrOy;

NH," + OH — NH.,OH;

ZnS + 2H" — Zn*" +H,S

3anaya No4
Boruncnute pH 0,05M pacTtBopa cepHON KHCIIOTHI.

3amaya NoS

Kakune u3 cnenyromux coneit moaseprarorest ruapoin3y: Na,SiOs. Cu(NOs),. KBr? CocraBbte
MOHHBIE U MOJIEKYJSIpHbIE ypaBHEHHUs TUIPOJIM3a COOTBETCTByromuX coineil. Kakoe 3nauenue pH (<
WIN> 7) IMEIOT pacTBOPHI ATUX COJIEH?

3anaya Neb

Haiinute npoussenenue pactsopumoct PbCly, eciiu B 200 Mt Bozs! pactBopsiercst 2,17 T 3Toro
COEIMHEHMUSI.

JTomamHee 3aganue Ne 4
1o TeMe «OKHCINTETbHO-BOCCTAHOBUTEIbHBIE MPOIECCHD

B nomamnem 3aganuu no teme «OKHCIUTEIBHO-BOCCTAHOBUTENBLHBIE MPOIECCHDY: TepBast
3a/a4a oreHuBaercs B 1,5 O6anna; Bropas — B 2,5 O6aya; TpeThst — B 1 Gaiw.

3agayga Nel
[TonGepute KOI(hGUIMEHTHI B YPaBHEHHUSX OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

VYKaXuTe TUT KOKI0U peaKIri.

PaccunraiiTe 53JIEKTPOABHKYILYIO CHUJIYy W OIPEIEIUTE HAIpaBJICHUE CaMOIPOU3BOIBHOTO
MPOTEKAHMUS MEPBOM pEaKUUM TPU CTAHJAPTHBIX YCIOBUAX, HCIOJIb3YS 3HAYEHUS OKHUCIUTEIbHO-
BOCCTAHOBUTEJILHBIX OTECHIINAIOB:

HJ + H3PO4 g Jz + H3PO3 + HzO

HNOZ — HNO3 + NO + Hzo

H[AuCls] + H,O, + NaOH — Au + NaCl + O, + H,O

NH4R€O4 +H2 — Re + NH3 + HZO

KBrO — O, + KBr

3amaua Ne2

CocTaBbTe ypaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUIA:

KMHO4 + NaNOz + Hzo e

NaCrO;, + H,O, + NaOH —



Bl(OH)3 + N3.28208+ NaOH —

Bl 203 + C —

Mg + HNO; ga) —

3agauya No3

Janbl &1Be OKHCIUTENbHO-BoccTaHOBUTENBHBIE mapbl: KNO,, KNOs;; u Pb(NO;),, PbO..
[Tonp3ysich TabnuIed CTaHOAPTHBIX OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX MMOTEHIIMATIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOM peakiuu B ykazanHou cpene (HNOs). Paccuuraiite 3HaueHue
AIIEKTPOJBMKYIIEH CHUJIBI PEAKIIH.

JlomamHee 3aganue Ne 5
1o TeMe «JIEKTPOXHUMHYECKHE CHCTEMbD>

B nmomamraem 3amaHuu o Teme « JIeKTPOXUMHUYECKHE CHCTEMBI»: IepBasi 3a7ja4a OIICHUBACTCS B
1 6amm; BTOpas — B 1,5 Gamna; Tpetbs — B 2,5 Oana.

3amaya Nel

CocTaBbTe AJIEKTPOHHO-MOHHBIE YPaBHEHHUS JJIEKTPOJIHBIX IIPOLIECCOB M MOJEKYJSPHOE
ypaBHEHHE TOKOOOpa3ylolleil peakuuu, MpoTeKaromeld mnpu paboTe TraabBaHMYECKOTO HIIEMEHTA
Co/Co(NOs), // AI(NOs)s/Al. Paccuntaiite D/IC (E) radpBaHUYECKOTrO 3JIEMEHTa MPHU CTaHIAPTHBIX
YCIIOBUSIX.

[IpuHsB moOTeHIMAT aHOJa PaBHBIM CTAaHAAPTHOMY 3HAUEHHUIO, PACCUUTANTE KOHIECHTPAIUIO
KaTMOHOB MeTaJljla B KaTOAHOM pacTBope, ipu kotopoit 3/IC rarbBaHUYECKOro 2JIeMEHTa YMEHBITUTCS
Ha 0,02B.

3amaya No2

[IpuBenuTe CXeMBI JIEKTPOAHBIX MPOIECCOB U  MOJEKYJSIDHBIE ypaBHEHUS PEAKIUH,
MPOTEKAIOUINX MPH JIEKTPOXUMUYECKONW Koppo3uu rajpBaHomapsl Co/Ni: a) B kucioi cpene; 6) Bo
BJIQKHOM BO3JyXe€.

Omnpenenure yObIIb Macchl aHOAA MPH KOPPO3MH B KHCIOM cpene 3a 20 MUH, €ClU CKOPOCTh
kopposuu coctaBmia 0,01 r/d.

3amaya No3

CocTtaBbTe 3JEKTPOHHO-MOHHBIC YpPaBHEHUS JJIEKTPOJHBIX IMPOIECCOB (aHOJ HHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHUE PEAKIINU, TPOUCXOSIICH MTPH IEKTPOIIU3E:

a) pacriaBa NaOH;

0) pactBopa CoSO..

Bbrancnure (hakTuueckoe KOIMMYECTBO MeETallla, IMOJNyYeHHOTO Ha KaToje TPH DIIEKTPOIU3e
Co(NOs),, ecnu 31eKTpOIU3 MPOBOIMIN B TeueHUH 1 4. Beixon metainia no Toky coctaBui 85%.

VYKaxkuTe BO3MOXKHBIE MPUUMHBI YMEHBIIEHUS BBIX0/Ia METaJIJIa IO CPABHEHUIO C PACYETHBIM.

KoHTposibHbIEe BONPOCHI IO TEMaM
KonTpoabHble BONPOCHI 10 TeMe «XUMHYeCcKasi TEPMOIMHAMMKA)

OCHOBBI XMMUY€ECKOH TEPMOJMHAMUKHU: IOHATHE CUCTEMBI, BUIBI CUCTEM.
TepmoauHamMuueckne napaMmeTpsl U GYHKIMHU COCTOSHUS CUCTEMBI.

Bnytpennss sneprus. Pabora. Temora.

[lepBrlii 3aKOH TEPMOAMHAMHUKH (BBIBOJ).

OHTaNBNUA KaK QYHKIUS COCTOSHUS CUCTEMBL. DHTANIbIINA 00pa30BaHUs BEIIECTBA.
TerutoBolt >ddexT xummuueckord peaknuu. DaxkTOphl, BIUSIOIMIME Ha TEIUIOBOW 3¢ ¢ekT
XUMHUYECKOH peakIui.

7. Tepmoxumus. 3akoH ['ecca.

8.  CrnenctBus us 3axoHa I'ecca.

9. DHTpomnus Kak (PpyHKIUS COCTOSIHUSI CHCTEMBI.

10. Btopoii 3aKOH TEPMOAMHAMUKH.

11.  TpeTuii 3aKOH TEPMOJUHAMUKH.

12. Dueprus ['mb0ca.

AN



13. HanpasneHue caMOIPOU3BOJIBHOTO MPOTEKAHNUS XUMHUUECKUX PEaKIuil.
KouTtpoJibHbIe BOPOChI 10 TeMe «XMMHYeCKasi KHHeTHKA)

Xumnueckasi KUHeTHKA. CKOPOCTh XUMHUYECKOM peaKIuu U METO/IbI €€ PETYIUPOBAHUSI.
Brnusinue KoHIIEHTpallUy Ha CKOPOCTh XUMHUYECKOW PeaKIuu (3aKOH JAEHCTBYIOIINUX Macce).
Bnustare Temrnepatypsl Ha CKOPOCTh XuMHUeckor peakuuu. [Ipasuno Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHUI AppeHuyca.

DHeprusi akTUBallMK. YpaBHEHHE AppeHuyca.

Teopust nepexogHOro KOMIUIEKCa. JHEpreTuyecKas AuarpaMmma.

Kpuas Maxkcemna — bonbimana. DHepretuueckuit 6apbep.

Karanutnueckue cuctemsl.

Binsiaue xatanusatopa Ha CKOPOCTb XMMUYECKON PEAKIIH.

['oMoreHHbIl U TE€TEpOTEHHBIN KaTalu3.

KonebarenbHble peakiuu.

Xumugeckoe paBHoBecue. OOpaTHMble U HEOOpATHUMbIE PEAKITHH.

KoHcTanTa XMMHU4YE€CKOro paBHOBECHS.

Cwmemenne xumuyeckoro pasHosecust. [Tpunnun Jle—Illarense.

Biusinue koHLIEHTpaIuy, JaBICHUS U TEMIIEPATYPHI.

@da30BbIE paBHOBECHUSI.

®dazoBbIe AUArpaMMBbI 1711 OTHOKOMITOHEHTHBIX CUCTEM.
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KOHTpOJI])HbIe BOIIPOCHI IO TEME «PaCTBOPLI»

1.  Tlomsarue pactBopa. PactBopuMocTh BemiecTBa. PacTBOpuMOCTD rasa.

2. PactBopbrl. CrnocoObl BbIpaXeHHsI KOHIICHTPAIlMU pPacTBOPOB (MaccoBas MJOJsI, MOJSIpHas
KOHIICHTpAIIMsI, MOJISpHAsl KOHIICHTPAIIHsI SKBUBAJIEHTA, MOJIbHASI 10JIsI, TUTP).

Komnuraruaeie cBolicTBa pacTBOpOB. MaeanbHbIi pacTBOp.

3axonsl Payns: I (toHomeTpuueckuii) u I (30ymmnockonmueckuii 1 KpuOCKOIMYECKU ).

Ocmoc. OcMoTuyeckoe napieHne. Cxema 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJIEHCTBUS BEILIECTB.

. Honnas teopusi KuCIOT U ocHOBaHMM AppeHuyca. OCHOBHbBIC TOHATHUS U TOJOKEHUS TEOPHH
Appenuyca.

8.  Jluccommanus KHUCJIOT, OCHOBAaHMH M COJIEM C TOYKHM 3pEHHSI HOHHOW Teopuu AppeHuyca
(mpumepsr).

9.  Crenens nucconnanuu. CUibHbIE U cTa0bIE STEKTPOIUTHI.

10. JIuccommanust cnadbIx AMeKTpoauToB. KOHCTaHTa AMCCOIHAITHH.

11. 3akon pazb6arnenust OcTBanbaA.

12. Peakuuu MOHHOTO OOMEHA MEXy SJEKTPOJUTaMU (Ha MpUMepe peakuuii 00pa3oBaHUs Claboro
AIIEKTPOJIUTA, OCAJIKa U raza).

13. IIpousBeneHue pacTBOPUMOCTH.

14. HoHHoe npousBeaeHue Boibl. BogOpoaHbBIN U THIPOKCUIIbHBINA MMOKA3aTeIH.

15. T'maponu3 coneit. Tunsl ruapoansa comueil.

16. KonnuecTBeHHbIE XapaKTEPUCTUKH MpoOIlecca THAPOIU3A.

17. ®akTopsl, BIUSIONINE HA MPOIIECC THIPOJIN3A.

NGO LA W

KOHTpOJ’IbeIC BOIIPOCHI IO TEME «I[chepcnble CHUCTEMbI»

I'ereporennsie cMecH. [lucnepcHbie CUCTEMBI.

HucnepcHocts. Knaccudukanum 1ucrnepcHbIX CUCTEM.
Kommouansie pactBopsl. JInodusHbie 1 THOGOOHBIE KOJITIOUIBI.
CriocoObI mony4eHus KOJUIOUAHBIX PACTBOPOB.

CtpoeHue KOJUIOUHBIX YacTHII.

[IpaBuno dasuca — [leckona.
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10.
11.
12.
13.
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VYCroiunBOCTh KOIUTOMAHBIX crcTeM. CTaOUIN3aTOPHI.
Koarymnsmus mnodunbHbIX 1 THOGOOHBIX KOJUTOUIOB.
CenuMeHTaIys KOJUIOUIOB.

Koarynsius KonIouHbIX pacTBOPOB AIIEKTPOIUTAMH.
[IpaBuno tlynsie — IMapau. Koarynupyroias crnocoOHOCTb.
OnTHyeckre CBONCTBA KOJIOUTHBIX PaCTBOPOB.
DJeKTpUYECKHUE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTposbHbie Bonmpochl o TeMe «OKUCINTETbHO-BOCCTAHOBUTE/IbHbIE
npoiecchb»

OCHOBHbBIE IOHATHSI TEOPHUH OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX pPEaKIUil.
OKHCIIUTEIBHO-BOCCTAHOBUTEIIHLHBIE CBOMCTBA BCIIICCTB.

Baxheiinme oKUCIUTETN U BOCCTAHOBUTEIH.

Tunbl OKUCTUTENHLHO-BOCCTAHOBUTENIBHBIX PEAKIIUN (TTPUMEPHI).
OKuCINTENBbHO-BOCCTAHOBUTENbHBIN MOTEHIIMAI.

VYpaBHeHue HepHcra.

CocTaBneHre OKMCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKIuil.
HaHpaBJIeHI/Ie OKHUCJIHNTCIIbHO-BOCCTAHOBUTCIIbBHBIX peaKIII/If/'I.

KOHTpOJ’IbHI)Ie BOIIPOCKHI IO TEME «3.11eKTp0ngnqec1me CHUCTEMbID»

DekTpoxuMudeckre cucteMbl. Kitaccuukanus 3IeKTpOXUMHYECKIX MTPOIECCOB.
DJIEKTPOXUMHUUECKHE TIPOIIECCHI, MPOTEKAIOIINE Ha TPAHUIIE pa3/ieia «METaJlll — pacTBOPY.
lanpBannueckwmii anemenT Jlanuansa — Sxkoou.

DJIEKTPOJIBIKYIIAs CHJIa TAIbBAHUYECKOTO 2JIEMEHTA.

N3MepeHne 53IEKTPOIHBIX MNOTEHUMANIOB. Ps  CcTaHAApTHBIX 3IEKTPOAHBIX IMOTEHLIHAJIOB.

CBOI/ICTBa MCTAJJIOB B COOTBCTCTBHHU C UX ITOJIOXKCHUEM B PAAY HaHpH)KeHI/II/I

6.  VYpaBHenue HepHcra.

7. DAeKTpoJIU3 pacIuiaBoOB U pacTBOPOB. KaTonHbie v aHOJHBIE TPOIIECCHI.
8.  OOwenuHeHHbIN 3akoH Papanes. Boixon no Toky.

9.  Kopposusa metamnos. Knaccudukaiys KOppo3HOHHBIX MPOIECCOB.

10. Xumuueckast KOppo3usl.

11. DraexTpoxuMuyeckass KOppo3us. AHOJHOE OKHCJICHHE MeTallla M KaTOJAHOE BOCCTaHOBIICHUE
OKUCJIUTENS.

12. TIpumepsl KOPpO3WH B KUCITION cpeie M aTMOC(HEPHON KOPPO3HUH.

13. CkopocTbh KOppO3UHU.

14. 3ammTa METaJJIOB OT KOPPO3HH.

15. 3amuTHBIE TOKPBITHSL.

16. DAeKTpOXUMHUYECKHE CIIOCOOBI 3alUTHI OT KOPPO3UU METAILIOB.

17. Xumudeckue UCTOUHUKH TOKA. ['albBAHMUECKUIN JIIEMEHT.

18. XuUMHYECKHE UCTOYHUKU TOKA. AKKYMYJISITOPHI.

19. Xwumudeckue UCTOUHUKH TOKA. TOIUIMBHBIC SJIEMEHTHI.



IMPUJIOXKEHMUE 2

7. OuneHo4YHbIE CPeACTBA s MPOBEAeHHUS IPOMEKYTOYHOM aTTeCTAluN
[IpomexxyTouHass  arTecTanus HMMEeT  LEJIbIO  ONPENENUTb  CTENEHb  JOCTHIKEHUS
3aIUTAHUPOBAHHBIX PE3YJIBTaTOB OOYUEHUS 110 TUCIUILIMHE 32 ONPEeIICHHBIN Meproa 00y4eHusl.

a) Ilnanmpyemble pe3yJbTaTbl OOYYeHHSI M OIIEHOYHBbIE CPeICTBA IS MPOBeAeHHS
NMPOMEKYTOYHOM! aTTeCTAMHU:



Kon
WHAMKATOpa

NupukaTop 1OCTUKEHUS
KOMIIETEHITNHT

OneHouHble CpeacTBa

OIIK-1 Cnocoben pemaTth 3aga41 HpO(pGCCHOHaHBHOﬁ ACATCIIbBHOCTH Ha OCHOBC HCIIOJIb30BAHUA TCOPCTUUYCCKUX U MPAKTHIYCCKUX OCHOB €CTCCTBCHHBIX
N TCXHUYCCKUX HAYK, a TAKXKC MAaTCMAaTUYCCKOr'o ariapara

OIIK-1.1

Omnpenenser XapaKTEePUCTUKH
¢uznyeckoro U XUMHUYECKoIo
nporecca (SBICHHsSI), XapaKTEPHOTO
UIsi 00BEKTOB TMpodeccuoHaTbH
JIeSITEILHOCTH, Ha ocHOBe
TEOPETUUYECKUX 7}
AKCIEPUMEHTATBHBIX UCCIICIOBAHU

6.

10
11
12
13
14
15

16
17
18
19
20
21
22
23

24

Ilepeuens meopemuueckux 6onpocoeé K zauemy:
OCHOBBI XMMHMYECKOW TEPMOJMHAMUKHU: CHUCTEMA, TEPMOAMHAMUYECKHE MAapaMeTpbl CUCTEMBI,
(GyHKIIUN cOCTOSIHUA cUcTeMBI. [1epBbIil 3aKOH TepMOJMHAMUKHY.
DHepreTuKa XuMUYECKHUX MPOIECCOB.
OHranenus. 3akoH ['ecca u ciaencTBus U3 HEro.
OHTponus. YpaBHeHue bonbiMana. BTopol u TpeTHii 3aKOHBI TEPMOJUHAMUKH.
Oueprust ['m60ca. HampaBneHus XUMHYECKHUX MPOLIECCOB.
Xumnueckass KuHeTHKa. CKOpOCTh XUMHUYECKOM peakunu. CpelnHsAs M HMCTHHHAs CKOPOCTH
peakuuu. Kunetnueckas Kpusasi.
CKOpOCTh peakuy U METO/IbI €€ PETYIINPOBAHUS.
Bnusinue Temnepartypsl Ha ckopocTh peakuuu. [Ipasuno Bant-T'odda.
DHeprus akTUBalluh. AKTUBUPOBAHHBIN KOMIUIEKC. YpaBHEHHE AppeHnyca.
KaranuzaTopb! 1 KaTaJIUTHUECKHE CUCTEMBI. | OMOT€HHBIN KaTaus.
Karanu3aropsl 1 KaTaIUTHYECKUE CUCTEMBI. [ €TepOreHHbIN KaTalns.
XuMnyeckoe paBHoBecHe. KoHCTaHTa XMMHUUYECKOTO PABHOBECHS.
Cwmemenne xumuueckoro pasHosecus. [Ipunnun Jle [larense.
PactBopsl. CiocoObI BbIpakKeHUs! KOHIIEHTPALMU PACTBOPOB.
PactBopel anekTponuToB. CTEneHb M KOHCTAHTA DIIEKTPOJMTHYECKOM JHCCOLMALMN. 3aKOH
paz6asnenus OcTBaiba.
Juccormarus KHCIIOT, OCHOBaHHM, COJIEH. AMQOTEPHBIEC IJICKTPOIUTHI.
PactBopumocTs. [IponsBenenne pacTBOpUMOCTH. YCIOBHE 00pa30BaHUS U PACTBOPEHHS OCAJIKOB.
Huccoumanusa Boapl. MonHoe mpousseaeHue Boasl. pH.
I'moponus coneii. CreneHb U KOHCTaHTA THIPOJIH3a.
Hucnepcusie cuctemsl. Knaccuduxanus. Jinodunsueie n m1opoOHbIE KOIIOUIBI.
CrpoeHune KOUIOMIHBIX YaCTHIL.
Koarymsanust KOJuTouaHbIX PACTBOPOB.
OKHCINTENBHO-BOCCTAHOBUTEIBHBIE
BOCCTAHOBHTEIIBHBIX PEAKIIUHL.
DIEKTPOXUMUYECKHE CUCTEMBI. 3akoHbI Dapasies. DNEKTPOAHbII OTEHIIUAIL.

CBOICTBA  BEIISCTB. KJ'IaCCI/I(pI/IKaL[I/ISI OKHCJIIUTCIBbHO-




Kon

Wuaukatop JOCTHKCHUS

O11leHOYHbIE CPEACTBA

MHAMKATOpa KOMITETEHIIUU
25) lN'anpBaamueckuit anemMeHT Jdanmamsa Sxobu.
26| DneKTpOXUMHUYECKUE CUCTEMBI: 2JIEKTPOJIN3 paciulaBoB. IIpuMenenue anexTponusa.
27| Onexrtponu3. AHOAHBIN M KaTOIHBIM NIPOLECCHl HpPU DIEKTpoiu3e pacTBopoB. IIpumenenue
JJIEKTPOJIN3A.
28.  Koppozus. Buasl koppos3un. CriocoObl 3a1IUThl METAJUIOB OT KOPPO3HH.
Ilpakmuueckue 3a0anusn
IIpoBecTr aHanM3 BIMSAHUSA KOHLIEHTPALMKM HA CKOPOCTh XMMHUYECKOM peakuuu
Na,S,0; + H,SO4 = S + SO, + Na,SOs + H,O no skcnepumeHTanbHbIM JaHHBIM. [IpoBecTu
00pabOTKy MOJYYEHHBIX JAQHHBIX C HCIHOJb30BAaHHEM COBPEMEHHBIX HMH(OPMAIMOHHBIX
TEXHOJIOTUH. Pe3ynbraThl ONTOB NPEACTaBUTH B BUIE TAOIUIIBI 1.
Tabmuma 1
Howmep O6bem, M KonuenTtpanus Bpewms CkopocTb
ombiTa | Na,S,0; H,O H,SO. Na,S,0s, 10? | nossienus | peakuuu, 107,
MOJIIB/TI MYTH, 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
[lo npanHpiM TaOmuubl 1 m1OCTpoUTh TpaduK 3aBUCUMOCTH CKOPOCTH pEaKIUH OT
KOHIIEHTpAIlMK THOCYINIb(aTa HATpus, OTIIOKHUB Ha OcH abcuucc KoHIeHTpaluio Na,S,0;, a Ha ocH
OpAMHAT — CKOPOCTh PEAKIINH.
CrenaTh BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPALIUU THOCYIIb(haTa HATPHsL.
OIIK-1.2 Hcnonb3yer TEOPETUUYECKHUE Ilpumepnoie npaxmuueckue 3a0anus 014 3a4ema:
OCHOBBI TEXHUYECKHX HAyK JUIs 1. dns peakiun CHy y + CO; ) =2 CO ) + 2 H; () onpenenute BO3MOXXHOE HANpaBJICHUE
MIPUMEHEHUS MHHOBAIIMOHHBIX | CAMOIIPOU3BOJIBHOTO TEUEHUS PEaKUUu IMPH CTaHAApPTHBIX YCIOBHMSIX U Mpu  TeMmieparype T
TEXHOJIOTUI Ha peanbbix [ =927°C, ecnu TeruioBoii d3GGeKT peakuuu 10 3aJaHHON TEMIIEPATYPhI HE U3MEHUTCS. YKAKHUTE: a)

CTPOUTCIIBHBIX 00BEKTOB

BBIJICJIAECTCS. WM IIOIJIOIIAETCS SHEPrus B XOJE peakuuu; O) MPUYMHY HAHJAEHHOIO U3MEHEHUs
sHTponuu. Paccunraiite Temneparypy Hadaja peaKluu.

2. BoIpaszurte yepe3 KOHIIEHTPallMi PEareHTOB KOHCTAHThI PABHOBECHSI CIEAYIOIINUX PEaKIUui




Kon
WHJUKaTOpa

Wuaukatop JOCTHKCHUS
KOMIIETEHIINHT

O11leHOYHbIE CPEACTBA

Nowy + 3 Hawy = 2 NHjp, AH = -92,2 x/Ix. Ykaxute HampaBieHHUE CMEIICHHS XUMHYECKOTO
PaBHOBECHS ITHX PEAKIMA: a) MPHU MOHMKEHUH TEMIIEPaTypbl, €CJIM JaBJIEHUE OCTOSHHO; 0) mpu
MOBBILICHUH JJABJICHUS, €CIIU TEMIIepaTypa MOCTOsIHHA.

3. Ckonbko MWUIMIUTPOB 96%-HOro pactBopa CEpHO KHUCIOTHI ¢ IIOTHOCTBIO 1,84 r/mi
notpedyercs Juis npurorosnenus 2 1 0,25M pactsopa?

4. Kakue u3 cruenyroomux coneid monasepratorcs ruaponusy: Na,SiO;. Cu(NOs).. KBr?
CocTaBpTe MOHHBIE M MOJIEKYJSIPHBIE YpaBHEHHUS THUAPOJHM3a COOTBETCTBYIOIMIMX cojeil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPBI ITHX COJIEH?

5. 3onb ruapokcuaa Maraus noiydeH mytem cMemuBanus 0,02 i1 0,011, pactBopa MgCl, u
0,028 11 0,005 H. pactBopa NaOH. Omnpenenure 3apsii 4acTULl MOIYYEHHOIO 30J M HAIUIINTE
bopMyITy €ro MHUIICILIBI.

6. Paccuuraiite 2JIeKTPOABMKYLIYIO CUIIy U ONPEIEIINTE HAIPABICHUE CaMOIIPOU3BOIBHOIO
OPOTEKAaHUs] pEaKUuu IPU CTAaHAAPTHBIX YCIOBUSX, MCIONb3YysSd 3HAUCHHUS OKUCIMTEIbHO-
BOCCTaHOBMTENbHBIX NoTeHuManos HJ + H;PO, — J, + H;POs + H,O.

7. IlpuBenuTte cXeMbl 3JIEKTPOAHBIX IPOLECCOB M MOJIEKYJISIPHbIE YPaBHEHHUS PpEaKLUi,
HPOTEKAIOLINX MPHU IEKTPOXUMHUYECKOH Koppo3uu ransBaHonapbl Co/Ni: a) B kucioii cpeze; 0)
BO BJI&YKHOM Bo3ayxe. Ompenenure yobulb MacChl aHO/A IPU KOPPO3UU B KUCIIOU cpene 3a 20 MuH,
€CJIM CKOpOCTh Koppo3uu coctasuina 0,01 /4.

8. CocTaBbTe JIEKTPOHHO-MOHHBIE YPABHEHUS AJIEKTPOIHBIX MPOIECCOB (aHO MHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHUE PEAKLIUU, IPOUCXOSILIEH IPH AteKTpoau3e pacteopa CoSOy,
Boruncnure gakTuueckoe KOIMYECTBO METaslIa, OIYYEHHOIO Ha KaTo/ie MPH AJIEKTPOIN3e
Co(NOs),, ecnu 31eKTpOIU3 MPOBOIMIN B TeueHUH 1 4. Beixon metainia nmo Toky coctaBui 85%.
YKaxuTe BO3MOKHbIE IPUYMHBI YMEHBIICHHSI BbIX0J1a METAJIJIA 110 CPABHEHHUIO C PACUETHBIM.

OIIK-1.3

Pemaer wuHXXEHEpHBIE
ITOMOUIBIO
anmapara  BEKTOPHOMU
AHAJTUTUYECKOU r€OMETPUH
MaTeMaTUYECKOro aHaJIn3a

3aJa4um

C

MaTeMaTH4eCKOro
anreOpsl,

n

Ilpumepuvie npakmuueckue 3a0anus 014 3auema:

1. Hamumcare 57€KTpOHHBIE YPAaBHEHHs AJIEKTPOAHBIX IPOLECCOB, YPABHEHHUE CYMMAapHOU
TOKOOOpa3yromeil peakiuy, BoIYUCIUTh DJ[C raqpBaHMYECKOrO 3JIEMEHTA, €ClIM KOHIEHTpaluu
MOHOB MeTaJI0B paBHEL: [Al7]=0,001 moms/n, [Co*]=0,1 mMomns/m1.

2. HanncaTh MOHHBIE M MOJIEKYJISIPHBIE ypaBHEHUs peakuuil ruaponusa coneil: KsPOu; Na,SOy;
Zl’lClz.

3. 3aKOHYHThH YpaBHEHHUS PEaKIIMii, HAIIKCAB UX B MOJIEKYJIAPHON M HOHHOM (hopMmax:

AI(OH); + NaOH —, K,CO; + H,SO4 —, H,S + KOH —.
4. B 2 11 pactBopa ruapokcuia kanbims copepxkutcs 478,8 r Ca(OH),. ITnoTHOCTh pacTBOpa




Kon
WHJUKaTOpa

Wuaukatop JOCTHKCHUS
KOMIIETEHIINHT

O11leHOYHbIE CPEACTBA

1,14 r/mn. Paccunraiite: w(Ca(OH),); Cu; Co; Cmy N(Ca(OH),) u N (H,0); T.

5. CocTaBbTe ypaBHEHUsI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIMA:
KzCI'zO7 + FGSO4 + HzSO4 -, KMHO4 + Nast3 + Hzo —.

6. Hanucate 251eKTpOHHBIE ypaBHEHHUS JJIEKTPOIHBIX IIPOLIECCOB, YPAaBHEHHE CyMMAapHOU
TOKOOOpa3yroIen peakiuu, BeauciauTh JJIC rajipbBaHUYECKOTO 3JIEMEHTA, €CJIM KOHIICHTPAIUH
MOHOB METaJIOB paBHbL: [Mn*]=0,01 mons/1, [Au**]=0,1 Monb/1.

7. 3aKOHYUThH ypaBHEHUS PEAKIUil, HAlIMCaB UX B MOJIEKYJIIPHOM U MIOHHOU (hopmax:

NH4OH + HNO3 -, ZH(OH)z + NaOH—>, AIPO4 + NaZSO4 —.

8. Hanmcatp ypaBHEHUs peakuuil TUIpoian3a B MOJEKYISIpHOM U HOHHOM Buje: Al (SO4)s, KCl,
Nast3.

9. Hamucath 35IeKTpOHHBIE YpaBHEHHUS 3JEKTPOJIHBIX IPOLIECCOB, YpPAaBHEHHE CyMMapHOMU
TOKOOOpa3zyromeil peakiuu, BoIYUCIUTh DJ[C raqpBaHMYECKOrO 3JIEMEHTA, €CJIM KOHUEHTpaluu
MOHOB METAJIOB paBHEL: [Zn**]=0,01 moms/n, [Cu]=1,0 Momns/11.

10. Cynbsdar anromunuss maccoit 36,4 r pactBopuian B 100 r Bogpsl. IInoTHOCTE MOMyYeHHOTO
pactBopa 1,32 r/mn. Paccuuraiite: (Al (SO4)3); Cu; Coi; Cmy N(AL(SOs)3) u N (H,0); T.

OIIK-1.4

Pemaer Tteopertmueckue 3amauud B

obsacTu TEIUIOTEXHUKH,
THJIPaBIMKH,  TEIIOMaccooOMeHa,
UCTIONB3YS byH1aMeHTaIbHbIE
3HaHUA

Ilpumepnwie npaxmuueckue 3a0anus 014 3a4ema:

1. HammcaTe »2J7E€KTpPOHHBIE YpaBHEHMsI JJIEKTPOJIHBIX IIPOLIECCOB, YpAaBHEHHE CyMMapHOMU
TOKO0Opa3yrolien peakiuu, BEraucauTh JJIC raqpBaHUYECKOro dJIEMEHTa, €CITU KOHIICHTPAIUH
VOHOB METAJIJIOB paBHbL: [Mn*]=0,01 mons/1, [Ag"]=1,0 Mo/

2. 3aKOHYNTH YPABHEHUS PEAKIIMI, HAINCAB UX B MOJIEKYJIPHOM U NOHHOM BHJIE:

MnS + H,SO,; —, Fe(OH); + NaOH —, NH4Cl + KOH —.

3. Onpenenure TEPMOAMHAMHUYECKYIO BO3MOKHOCTh MpoTekaHusi peakuun CaOu) + 2 Cy =
= CaC; + CO(, AH; = 460 x/I>x ipu cTaHIapTHBIX yclaoBusaX. Paccunraiite TemnepaTypy Hadana
peakmuu, eciu  S(Ca0)=38 [Ix/monbK; S(C)=6 J[Ix/mons'K; S(CaC)= 70 Jx/mMonbK;
S(CO)=197 JIx/monp-K.

4. CocTaBbTe ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIUii:

KMDO4 + NaNOz + HzSO4 —, CI'2(SO4)3 + BI’Z + NaOH —.

5. Onpenenute TEPMOIMHAMHYECKYIO BOBMOKHOCTH TpoTekanus peakiuu 2 Cl, ) + 2 H,O) =4
HClyy + Oz ¢y, AH, = 115,6 xJIx npu cTannapTHbIX ycloBusax. PaccuuTaiite TeMnepaTypy Hadana
peakmuu, ecim S(Cl)=223 [Ix/monbK; S(H,O)=189 [Ix/monsK; S(HCl)= 187 x/Monb-K;
S(0,)=205 JIxx/monb-K.




Kon
WHJUKaTOpa

Wuaukatop JOCTHKCHUS
KOMIIETEHIINHT

O11leHOYHbIE CPEACTBA

6. Hanucath ypaBHEHUs1 peakluid ruiposinia B MosieKysipHoM U noHHoM Bujie: CrCls, NaNOs,
K,CO:s.

7. CocTaBbTe ypaBHEHHSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI:
KzCI’zO7 + NaQSO3 + HzSO4 -, KMI’IO4 + NaN02 + H2O —.

8. T'omorennas peakuus nporekaer mo ypasHenutro Hr n + L n = 2 HIly. Havanenas
KOHIIEHTpanus Bogopona 2,1 momb/i1, noma 1,5 mMonb/n. Bo ckombko pa3 M3MEHHUTCS CKOPOCTh
peakiuu, korna npopearupyet 30% Bogopoaa?

9. B 640 mn Boasl pactBopuiu 160 r xnopuna xenesa (I11). ILnoTHOCTS MOMTyYeHHOTO pacTBOpa
1,032 r/mn. Paccuauraiite: o(FeCls); Cy; Co; Cm; N(FeCls) u N (H,0); T.

10. Onpenenurte TEpMOAMHAMHUYECKYIO BO3MOKHOCTb MpOTeKaHus peakuuu CS; o +3 Oyp=
=CO; ¢y + 2 SO, (y, AH, = -1075 x>k npu cTaHgapTHBIX ycioBuUAX. Paccuurtaiite Temmeparypy
Haudana peakuuu, eciu S(CS,)=151 J[x/monbs K; S(0,)=205 Ix/monbK; S(CO,)= 213 JIxx/MonbK;
S(S0O,)=248 dx/monb K.

11. Peakuus uner o ypaBuenuto: 2 H, ¢y + S, ) = 2 H,S(. Hauanbnas koHnieHTpamus Bogopoaa
2 momw/n, cepbl 1,5 monp/n. OmnpenenuTe BO CKOJIBKO pa3 HM3MEHUTCS CKOPOCTh pEakUUd K
MOMEHTY, Korjia npopearupyet 0,7 Moib/1 Bogopoaa?

12. Onpenenure TePMOAMHAMUYECKYIO BOBMOKHOCTb IPOTEKAHUS peakuu 2 ZnS ) + 3 Oy =
=2 7ZnO0 ( + 2 SO; (, AH; = -890 x/I)x npu crangapTHbIX yciaoBHsX. PaccuuTaiite Temneparypy
Havajna peakiuu, eciu S(ZnS)=58 JIx/monw-K; S(0,)=205 Ix/mons K; S(ZnO)= 44 Jlx/monsK;
S(S0O,)=248 Tx/monb-K.

13. HaganpHbIe KOHIIEHTPAITUU UCXOMHBIX BemEeCTB B peakiuu: 2 SO, ¢ + Os ) = 2 SOs () Ob1IH
passsbI 1,8 Mosb/1 SO, 1 2,4 Moib/1 O,. Bo ckonbko pa3 U3MEHUTCS] CKOPOCTh PEAKIIUU K MOMEHTY,
koraa npopearupyet 0,8 monb/m SO,?

14. B pactBope optodochopnoit kucinotsl Mmaccor 1200 r u mutotHOCTHIO 1,153 1/Mn
conepxkutcs 312 r H;PO,. Paccuntaiite: o(H;PO4); Cyv; Cs; Cy N(H;POL) 1 N (H,0O); T.




0) Ilopsinox mpoBeAeHUsI MPOMEKYTOYHOM ATTECTALIMH, MIOKA3ATEJH H KPUTEPHH
OlLIeHUBAHMSA:

[IpoMexxyTouHast arrectanus MO AUCUHUIUIMHE «XHUMHS» BKIIOYA€T TEOPETUUYECKHUE
BOMPOCHI, TIO3BOJISIFOIINE OLICHUTh YPOBEHb YCBOCHHS 00yUYaIONIMMICS 3HAHUHN, U MPAKTUICCKUE
3aJIaHMsl, BBISIBISIIOIIME CTEMEHb CPOPMUPOBAHHOCTH YMEHHUH U BIaJACHUHN, TPOBOAUTCS B (popme
3aueTa.

3aueT 1Mo JAaHHOW AWCIUIUIMHE TPOBOAMTCS B YCTHOW (hopme mo Owmiieram, KaKIbIH W3
KOTOPBIX BKIIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3a1aHHE.

Ilokazamenu u Kpumepuu oueHUBAHUA 3a4ema:

«3a4TEHO0» - 00yUaIOUINIiCS MEMOHCTPUPYET MOPOTOBBIA YpPOBEHb CHOPMUPOBAHHOCTH
KOMIIETCHITUI: B XOJI¢ KOHTPOJIbHBIX MEPONPUSIITHI JTOMYCKAIOTCS OIIMOKH, TMPOSBISICTCS
OTCYTCTBHE OTIEIbHBIX 3HAHUI, YMEHUI, HABBIKOB, 0OYyUaIOIIUICS UCTIBITHIBACT 3HAUYUTEIbHBIC
3aTPyAHEHUS TIPU ONIEPUPOBAHUHU 3HAHUSIMU U YMEHHUSIMU MIPU UX MIEPEHOCE HA HOBBIE CUTYAIUU;
«HE 3a4TEHO» - O0YJAIOIIUNCS HE MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEACHUS U

00BsICHEHHS MH()OPMAITUH, HE MOXKET IMOKa3aTh MHTEIUICKTYaIbHBIC HABBIKH PEIICHUS TPOCTHIX
3a;ay.
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