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1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[{enssMu OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHWMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKMX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYICHUU
CHeIUaIbHbIX JUCIHUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

Jucuumimrnaa Xumusi BXOAUT B 00s13aTEIbHYIO YacTh Y4eOHOro IIaHa 00pa3oBaTeIbHOM
IIPOrpaMMBl.

Jnsg  u3ydeHus — AMCUMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BIAJCHUSA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUEHUSI AUCLHUIUINH/ IPAKTUK:

«Xumus» 0obeMe IporpaMMbl CpeHen 0011e00pa3oBaTeIbHON HIKOJIbI

3HaHus (YMEHUs, BIIaJICHUs), MIOJTYYEHHbIE IPU U3YyYEHUU JAHHOW JUCLMILIMHBI OyIyT
HEO0XOAUMBI 1715l U3YYSHUSI AUCHUTUINH/TIPAKTHK:

be3zonacHOCTb KU3HEAEATENbHOCTH

3 Komnerenuun ody4arouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJIbTAThl 00yUeHHu s

B pesynbrare ocBOeHMsSI AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydaroIUHCSA JOJIKEH
o0s1azaTh CIeAyIOIUMU KOMIETEH UMM

Kon naaukaropa WNHaukaTop TOCTHKEHUS KOMITICTCHITUH

OIIK-1 Cmnocoben INPUMCHATH CCTCCTBCHHOHAYYHBIC U O6H_[CI/IH)KeHepHLIe 3HaHHusA, MCTOABI
MATEMATHYCCKOI'O aHaJin3a U MOJACIIMPOBAHN S B HpOdJCCCI/IOHaJII)HOﬁ JCATCIbHOCTH,

OIlK-1.1 Pemaer crangaptHeie mpodeccHoHalbHBIE 3aladd ¢ [PUMEHEHHEM
00IIeNHKEHEPHBIX 3HaHUI
OIIK-1.2 [TpumeHsieT MeTOABbl MOJEIHMPOBAHMSI M MaTeMaTHYECKOrO aHauu3a s

pelnrenus 3a71a4 B 1po(eCCHOHAILHON JEeITSILHOCTH




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:

— ayauTopHas — 68 akaj. 4acos;

— BHeayIuTopHas — 4 akaj. 4acos;

— camocrosTenpHas padota — 0,3 akaj. 4yacos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;
— MOJTOTOBKA K DK3aMeHy — 35,7 akaj. Jac

dopma aTTecTaluy - SK3aMEH

AynutopHas s s
o | KomTakTHas pabota E CE( dopma TeKyIero
Pasnen/ Tema § (B akaj. yacax) é > Bun § KOHTPOJIS Kot
N — : g O caMoCTOATENbHOM | ycneBaeMocTH 1 KOMITETEHIHII
O 2 5 padoThI MIPOMEKYTOUHOM
Tlex. nab. | mpakT. R aTTecTaluH
3aH. 3aH. | &
1.
- opopmIIeHHE
oTYeTa 1o
nabopaTopHOi
pabore; 3amura
- pereHue nabopaTopHOi
OIIK-1.1,
1.1 Xumuueckast TepMOTUHAMHUKA 6 8 0,1 JIOMAILHETO pabotsl. [lomarirHee OIK-1.2
3amanus Ne 1; 3amanue Ne 1. '
- camocrositenbHoe| TecTupoBaHue.
u3ydyeHue yueOHoi
W Hay4HOU
JIUTEPATyPhI
- oopmiieHne
OTYeTa 10
nabopaTopHOi
pabore; 3amura
- pereHne nabopaTopHOI
OIlK-1.1,
1.2 Xumudeckas KHHETHKA 2 4 8 JIOMAIITHETO pabotsl. JlomariHee OIK-1.2
3amgaHust Ne 2; 3amanne Ne 2. '
- camocrositesbHoe| TecTupoBaHue.
u3ydyeHue yueOHoH
W Hay4HOU
JIUTEPATYPHI
- ohopmieHue
oTyeTa 1o
nabopaTopHOI
pabore; 3ammra
- pereHne nabopaTopHOH
OIlK-1.1,
1.3 PacTBOpBI 8 12 JIOMAIITHETO pabotsr. lomamiaee OIK-1.2
3amanust Ne 3; 3amanne Ne 3. '
- camocrostensHoe| TectupoBaHue
n3yueHue yuyeOHou
Y Hay4HOU
JTUTEPATYPbI




- ohopmieHue

oTyera o
nabopaTopHO 3amura
1.4 TucriepcHbIE CHCTEMBI 4 4 padore; nabopatopHoi OIK-11,
- CAaMOCTOSITEIIBHOE paboTHI. OIlK-1.2
n3zyueHue yyeOHoli| TecrupoBaHue
Y HAyIHOH
JIUTEPATyPhI
- oopmiIeHHE
oT4era o
nabopaTopHO
pabore; 3amura
15 - peleHue nabopaTopHO OIK-1.1
OKHUCIINTENHHO-BOCCTAHOBUTEILHEIE 4 2 0,2 JIOMAaIIHET 0 pabotsl. lomaiHee OHK-lI 2’
MIPOLIECCHI 3amanus Ne 4; 3aganue Ne 4. '
- camocrositensHoe| TectupoBaHue
H3yueHHe yueOHOU
U Hay4yHOH
JUTEPaTyphI
- ohopmieHue
oTdyera o
nabopaTopHO
paborte; 3amura
- peleHue nabopaTopHO
OIIK-1.1,
1.6 DneKTpOXUMUYECKUE CUCTEMBI 8 JIOMAIIHETO pabotsl. lomaiHee OITK-1.2
3amanus No 5; 3aganne Ne 5. '
- camocrositensHoe| TectupoBaHue
H3yuYeHHEe y4eOHOU
U Hay4yHOH
JUTEPATyPhI
HWroro no pazneny 34 34 0,3
Hroro 3a cemectp 34 34 0,3 SK3aMeH
HWroro no aucuumninHe 34 34 0,3 9K3aMeH




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnponecce mnpenogaBaHus JUCLHUIUINHBL «XHWMHs» TPUMEHSAETCS TpaJaULAOHHAs
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLUIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe Jiekuuii-0Oece1bl UM Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3IOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECKUI
MaTepraj 3apaHee BBIIAETCS CTYIEHTaM U1 CAMOCTOATEIbHOTO M3Yy4Y€HUs, U1 IOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIEKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO M3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIIOJIb30BAHUEM JIEMOHCTPALlMOHHOIO XHMHYECKOIO JKCIIEPUMEHTA, KOTOPBIA IO3BOJIAET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOYy4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
IIOMOUIBIO IEMOHCTPALNH ABICHUM, PEaKIIMHA WX ITPOLIECCOB.

Jlist peanmuzanuu WHGOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIIbHON TEXHOJIOTHU
IIPOBOJATCS JIEKLNU-BU3YAJIN3allMM, B XOJE€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOr0 Marepuala
COIIPOBOXAAETCS PE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuisieTcss B XoJe J1a0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peaJbHBIMH XMMHYECKHMMH BemecTBamu. Ha maGopaTopHBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBEIECHUH J1a00PaTOPHBIX 3aHATHH MCIONb3YETCS METOJ KOHTEKCTHOIO OOY4YEHMsI, KOTOPbII
II03BOJISIET YCBOUTH MAaTEpHall IIyTEM BBIABICHMS CBA3CH MEXAY KOHKPETHBIM 3HAaHHUEM M €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BAaTh TEXHOJOTUIO KOJUJIEKTUBHOIO
B3aUMOOOyYeHusl (MapHyr paboTy) Tpex BHUJOB: CTaTHYeCKas Mapa, JUHaAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (QOpMyJIUPYIOT OOOOIIEHHbIE BBIBOABI 110 CEPUHM  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTenbHas paboTa oOyyaromMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIe
(GopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OpMIICHUS
71a00paTOpHBIX pabOT, MOArOTOBKA K NMPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTIOJHUTEIHLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEeHHE U MpopaboTKa HaydyHOH JUTEepaTypsl B
o6ubnuoreke, HanucaHue pedeparoB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBoM arrectranuu.CaMocTosITeNIbHasT padoTa o0yJaronuxcsl TOJbKHA OBITh HANpaBJIieHA Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyOoe HOTO U 3aKJIIOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepeJsl MpernojiaBaTesieM, SIBISIIOTCS: BBISBJICHHE CTENEHM IPAaBHJIBHOCTH, O0beMa, TITyOHHBI
3HAHWUW, YMEHUH, HaBbIKOB, ITOJIYYEHHBIX IIPU U3YUYEHUU Kypca HApSAAy C BBIABICHUEM CTENEHU
CaMOCTOSITENIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUI U HaBbIKOB.

CoBpeMEHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJIIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
dbopmamu koHTposid. OOyyaromuMcsl IpeIaraloTcss TECTbl U 33Ja4ld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTH3MPOBAHHOM CHUCTEMON NpoBepkU. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
croco® KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsl MPOMTH TeCT, MpOoaHaIU3UpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOAUUYECKOE 00ecTeueHre CAMOCTOATEIbLHO padoThl 00y4aommXxcst
[pencraBneno B mpuioxeHnH 1.



7 OueHOYHBbIE CPeACTBA AJs NPOBeAeHHs MPOMEKYTOUYHOM aTTecTAlUN
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHre THCITUTLTUHBI (MOTYJIs1)

a) OcHoBHas JquTEpaTypa:

1. OcuoBbl xumun: y4ueOnuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUILl UHD®PA-M,
2014.-560c.: - (Beicmee ob6paszoBanme: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.02.2022). - Tekcrt:
3JIEKTPOHHBIN.

2. Konsina, JI. T. Xumus : yuebnoe mocobue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TVY, 2015. - 1 snekrpon. onr. 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 obpamienus: 14.02.2022). - MakpooObeKT. - TeKCT : 3JeKTPOHHBIH. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texuudeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mata obpamenus: 14.02.2022). - MakpooObeKT. - TEKCT : SIEKTPOHHBIN. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcubie cuctemsi : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marauroropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I'' WM. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o9kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mata obpamenus: 14.02.2022). - MakpooObekT. - TeKCT : 3IEKTPOHHBIH. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konana, JI. I'. OxuciuTenbHO-BOCCTaHOBUTENBbHBIE peakuuu. OCHOBBI AIIEKTPOXUMHUH '
yueoHoe nmocodue / JI. T'. Komsina, 3. P. Mymmmna ; MI'TY. - Maraurtoropek : MI'TY, 2015. - 58 c. : wi.,
TabII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara oOpamenus: 14.02.2022). - MakpooObekT. - TeKCT : IIEeKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS :
npaktukyM / O. A. Mumypuna, D. P. Mymimuna, O. B. EpioBa ; MarHUTOrOpCKHi TOC. TEXHUYESCKHIMA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3
851.pdf&view=true (mata obOpamenus: 14.02.2022). - MakpooObeKT. - TeKCT : AJIEeKTPOHHBIN. -
Ceenenus noctynssl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmas xumusa: yueb. I TEXHHYECKMX Hampas. U cmern. By3oB /H.B.
Koposun —9-e u3a., nepepad.- M.: Beicr. mik., 2007.- 557 c.: nin. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIMN.

6. Kpartkwmii cnpaBoyHHMK (Qusnko-xumuueckux BemmuunH / coct.. H. M. Bapon, A. M.
[Tonomapera, A. A. Pasaens, 3. H. Tumodeera; mox pea. A. A. Papuens, A. M. Tlonomapesoii. - 10-¢
u3f., ucnp. u gon. - CII6. : MBan ®denopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Teker:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BbICIINX YUE€OHBIX 3aBeICHUN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:
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Hay4JHO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeToan4yeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IIPOLIECCOB: METOJNYECKUE YKA3aHUS K
71a00paTOpHBIM paboTaM IO AUCHUIUIMHE «XUMHA» Ul O00y4arolUXcs BCeX HaIlpaBICHUH
NOJrOTOBKM W  CHeUuajgbHOCTeH 1nHeBHOW (opmbl  o0yuenus [/ O.A. Mumiypuna;
Maruautoropckuii roc. rTexunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — Tekct : HemoCpeACTBEHHBIH.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA: METOIWYECKUE YKa3aHUSA IS
CaMOCTOSITENTLHON PalOoThl MO AMCUUIUIMHE «XUMHs» i1 00ydaroOMIMXCsl BCEX HalpaBICHUI
MOJTOTOBKK U crierdanbHocTeii Bcex (popm obyuenus / JI.I'. Koasma; MarHuToropckuii roc.
texundyeckuid yH-T uM. ['. Y. HocoBa. — Maruutoropck : MI'TY um. I'. . Hocoga, 2020. — 18 c. —
Tekcr : HenocpeICTBEHHBIM.

3. Komsma, JLI. CkopocTh XHMHYECKHUX pEaKIHA W XUMHUYCCKOEC paBHOBECHE:
Mertoauyeckre ykazaHus K Ja0OpaTOpHBIM paboTaM 10 JUCHUIUIMHE <« XUMHS» AJs
00y4aroIIMXCsl BCEX HANPaBJICHUI MOATOTOBKH M ClielHaibHOCTEH Bcex (opm oOyuenus / JL.T.
Konspa, E.B. Tapactok; Maruuroropckuii roc. texHuuyeckuit yH-T um. . WM. Hocopa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2020. —8 c. — Tekct : HemocpeACTBEHHBIH.

4. PognonoBa, H.M. Xumuueckass KuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOJINYECKUE
YKa3aHUs JUIsl CAMOCTOATEIbHONW padOThl MO JUCHUIUIMHE «XHUMHUS» I 00y4yarouuxcs BCeX
HaIpaBJICHUH TOATOTOBKH M clienuainbHocTel Beex (¢opm oOyuenus / H.. Poauonosa, A.Il.
ITonomapeB; Marauroropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. HocoBa, 2020. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uynpoga, JI.B. PactBopsl: MeTomudeckas pa3paboTka K Jab0paToOpHBEIM padoTaM o
JUCLUIUINHE «XUMHs» A1 00y4aromuxcs BCeX HalpaBIeHUH MOJATOTOBKU U CELUAIbHOCTEH
Bcex opm ob6yuenus / JI.B. Uynposa, T.M. Kynukosa; MarHuTOropckuii roc. TeXHUYECKUN YH-T
um. I'. . HocoBa. — Maruutoropck : MI'TY um. I . Hocosa, 2020. — 41 c. — Teker :
HEIOCPEICTBEHHBIMN.

6. Uynposa, JI.B. PacTBopbl: MeToMuecKas pa3paboTKa K CaMOCTOSATENIbHONW paboTe 1o
TUCHUIUIMHE «XUMHS» Uid  00ydarolMXcsi IO BCEM HalpaBiICHUSM MOJITOTOBKU U
crienuanbHOCTAM Beex (opm oOyuenust / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumypusa,;
MarnuTtoropckuii roc. Texundeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HemocpeaCTBEHHBIH.

7. Konsima, JI.I'. KomnoumHbie pacTBOPBI: METOAWYECKHE YKa3aHUS K JabopaTOpHOM
paboTe Mo TUCHMIUIMHE «XUMHS» U1 00y4aroluXcs MO BCEM HAIPaBICHUSM MOATOTOBKU U
crieranbHOCcTIM BeeX (opm oOyuenus / JL.I'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndeckui yH-T uM. I'. M. HocoBa. — Maraurtoropck : MI'TY um. I'. . HocoBa, 2017. -9 c. —
TekcT : HemocpeACTBEHHBIM.

8. Konsima, JI.I'. OkuciauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH: METOJUUECKUE YKa3aHUs
K J1abopaTopHOM paboTe MO MUCHUIUINHE «XUMHUS» UIsi OOYYaroIIMXCs BCEX HaIpaBICHHUI
MOJATrOTOBKM W crenuaibHocTeil Bcex ¢(opm oOyuenns / JLI. Komsma, E.B. Tapaciok;
MarnuTtoropckuii roc. Texanueckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. 1.
Hocoga, 2020. — 10 c. — Tekct : HemocpeaCTBEHHBIH.

9. Komsma, JI.I'. OkucIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH M AJIEKTPOXHUMUYECCKHE
MPOIIECChl: METOAMYECKas pa3paboTKa K CaMOCTOSITEIbHON padoTe A 00ydyaromuXcs 0 BCeM
HAMpaBJICHUSAM TOATOTOBKH M CHeNUaIbHOCTIM Bcex ¢opm obyuenust / JL.I'. Komsma, E.B.
Tapacrok, O.P. Mymnuna; Marauroropckuii roc. texuudeckuit yH-T uMm. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — TekcT : HemoCpeICTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXHMMHYECKHE IMPOIECChl: METOJMYECKHE YKazaHUs K
nabopaTopHOil paboTe Mo AUCHUIUIMHE «XUMUS» Uil 00ydaroluXcs MO BCEM HAIpPaBICHUAM
MOJrOTOBKH W CIIEIMANTBHOCTSIM Beex Gopm oOyuenust / O.A. Mumypuna, H.M. Poanonosa;



I'. 1. Hocoga, 2017. — 13 c. — TekcT : HeMmocpeACTBEHHBIH.

r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypceh:

IIporpammHoe o0ecniedeHue

HaunmenoBanue

10 Ne norosopa CpoK neicTBUS JTUIEH3UU
MS Of‘f_lce 2007 Ne 135 ot 17.09.2007 OeccpouHo
Professional
FAR Manager |cBo601HO 06eccpouHO

IIpodeccnonanbubie 0a3bl JaHHDb

IX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca

CchlIKa

BHGKTpOHHa}I 6a3a HepI/IO,Z[I/I‘ICCKI/IX
n3nanuii East View Information Services,

https://dlib.eastview.com/

HammonansHas
HH(pOPMAITMOHHO-aHATUTUYECKAS
cucrtema — Poccuiickuii MHAEKC HAYYHOTO

URL: https://elibrary.ru/project risc.asp

[TouckoBas cucrema Akagemus Google
(Google Scholar)

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

Nudopmanmonnas cucrema - EguHoe
OKHO JIOCTYIIa K HH(MpOPMAIMOHHBIM

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

®denepanpHOE rocyaapCTBEHHOE
OropKeTHOE yupexkaeHue «DeneparbHbIi
UHCTUTYT [IPOMBILIEHHOU

URL: http://www1.fips.ru/

Poccuiickas I'ocynapcrBennas
o6ubaunoreka. Karamoru

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

DNEeKTpOHHbIE  pecypchl  OMOINOTEKU

MI'TY um. I'.'11. HocoBa

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

9 MaTepHaJIbHO-TEXHHYECKOE o0ecnedeHne TUCHUTITHHBI (MOLYJIs1)

MaTepI/IaJILHO'TeXHI/I‘leCKOC obecrnieucHue JAUCIMITIIIMHBI BKJIIHOYACT:

VY4eOHble ayauTOpUM JUIsl TPOBEACHUS 3aHITUNA JEKUMOHHOro Tuna. OcHalleHue:

MyJ'IbTHMe,Z[HfIHBIe CpCACTBA XpaHCHUS, IICPEAAYIU U ITPCACTABICHUA I/IH(i)OpMaLII/II/I.

VYuebHble ayauTOpuM NI TPOBEICHUS] JTaOOpAaTOPHBIX 3aHSATHH,
TEKYILEro KOHTPOJS M IPOMEXKYTOUYHOM AaTTECTalUH.
HEHUsl J1abopaTOpHBIX paboOT, XUMHUYECKas IMocyza,

WHIUBUAYAIBHBIX KOHCYJbTAIUH,
Ocnamenue: OOopyaoBaHUE IS BBIIOJ

PCAKTUBEI, Harnsannsie MaTCpHraJibl: Ta6JII/ILIBI, CXCMBI, IIJIaKAaTHI.

[TomereHus 111 caMOCTOSATENBHOM paboThl oOydaronuxcs. OcHamenue: [lepconanpHbie
kommbioTepsl ¢ maketom MS Office, Beixogom B MHTEpHET M C JAOCTYIIOM B JJIEKTPOHHYIO

nH(pOpPMaITMOHHO-00Pa30BATEIBHYIO CPEY

[Tomemenuss st
obopynoBanusa. Ocnamenne: Cremmaxu,
WHcTpyMeHTHI 17151 pEeMOHTa TabopaTopHOT

XpaHeHus U  TNPO(UIAKTUYECKOTO

YHHUBEpPCUTETA.

0 000pyIOBaHUSI.

MNPUJIO)KEHHE 1

IPYNIOBBIX U

oOciy)xuBaHusi  y4eOHOIO
ceiippl UIsI XpaHeHUs ydyeOHOro 00OpyAOBaHUA.


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

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl 00y4aromuxcs

CamocrosiTennbHasi paboTa oOOydaromuUXcsl MOApA3JEsieTcss Ha ayIAUTOPHYIO, KOTOpas
MPOUCXOJUT KaK BO BpeMs JIaOOpaTOPHBIX 3aHATHH, TaK W HA IUIAHOBBIX KOHCYJIBTALMAX, W Ha
BHEAYIUTOPHYIO, MPOMCXOMASIIYI0 BO BpPEMS MOJATOTOBKH CTYACHTAMH OTYETOB IO JIAOOPATOPHBIM
3aHATHSAM U BBIITOJHEHHS JOMAIIHUX 3aJaHHH.

AynuTopHas caMOCTOsITeNbHas paboTa OOYYArOIIMXCS MPEANoJiaraeT IMPOXOXKICHUE
TECTUPOBAHUS 10 KAXKJIOMY pa3ieny JUCIHUIUIMHBL. TeCThl BKIYAIOT TCOPSTHUCCKUE U MPAKTUICCKUE
3aJlaHusA, OTBETHl HAa KOTOpbIE TPEOYIOT TJIyOOKOrO IOHMMAaHHWsS H3YYEHHOTro MaTepuana. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXKIOMY BOIPOCY MpeaaraeTcsi 4eThpe BapuUaHTa OTBETOB, CpPeIu
KOTOPBIX OJUH WJIM HECKOJIBKO NpaBWIbHBIX. OOpaboTKa pe3ysIbTaTOB OCYIISCTBISACTCS IMyTeM
COIIOCTABJICHUS TOJYYEHHBIX PE3yJIbTATOB C ATAIOHHBIMU M MPOTEKAET OYeHb OBICTPO. MaKcHMaIbHOE
KOJIMYECTBO OAIIOB B K&K 101 Teme Kypca — 10.

BapuaHThl TeMaTHYeCKHMX TECTOBBIX 3a/JaHUI IS TEKYILIEro KOHTPOJIs
XumMuveckasi TepMOTAHAMHUKA

B Tecrax mo teme «XuMHYECKas TEPMOJANHAMHKAY: IIEPBBIE IIECTh 3aJaHUil OLCHUBAIOTCS B
0,5 6amra, cegpbMoe — B 1 6aiI, a BOCEMOE, IEBITOE U IECITOE 3a0aHusa — B 2 Oauia.

Tecr Ne 1

1. Ilpu paccMOTpEeHUH XUMUYECKON PEAKIUH cuUcCmemMa O3HAYaeT:
a) HUCXOJHBIC PeareHThI
0) MPOAYKTHl XUMUYECKOW peaKuu
B) PEaKIMOHHBIN COCYT
I) HCXOIHBIE PEareHThl U MPOAYKTHl PEaKIIuu
2. Ilepsblil 3aK0H (MepBOE HAYaJI0) TEPMOIMHAMUKHN MAaTEMAaTHUYECKU 3alIUCBIBACTCS TaK:
a) PV =vuRT B) K = Agp (- EA/ RT)
6) K=R/Nj r) AU= Q-W
3. B sk30oTepMuveckoil peaxium:
a) PHTAJIBINS PEaKIIMOHHON crucTeMbl nossiaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareicH (Q< 0)
B) SHTAJIBIUS PEeaKIMOHHON crucTeMbl yMeHbInaeTcs (AH< 0)
T') AaBIICHHE PEAKIIMOHHOIN CHCTEMBI MOBBIIIACTCS
4. CraHgapTHbIE TEIUIOBbIE AP PEKTH NPUHATO 0003HAYATE!

a) AUcr B) Q 1013
6) AHozgg P) AHct
5. Kakue u3 npuBeIeHHBIX PEaKIHUH SBISIOTCS SHAOTEPMUYECKUMU?
a) 1/2 Np+ 3/2 H,=NH3 , AH = — 46 K]I»x/mMomb
0) H,+4/20,=H,0, AH = -242 K]JI»/Mo01b
B) /2 N2+ 1/2 0,=NO , AH =90 K]I>x/momb
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I>x/momb

6. Kakasg u3 HanmMcaHHBIX HMXKE PEAaKIMH OTBEYaeT TEeIuloTe oOpa3oBaHMs okcuja azota ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2N,+0=NO B) 1/2N2+1/2 0, =NO
6) N+ 1/20,=NO r) NH;+ 520, =2NO +3H,0
7. Tlpu BoccranoBienuu 16r okcuga menu( || ) mo peakuuu :
CUuO () + C (rpagur) = CU (¢ + CO (1), morsotmsock 22 /I TEmIoThI.
OuTanenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735



8. Husa peakmum  NiO ) + C (pagum = Ni @ + CO (. Onpenenure BO3MOXKHOE HAIPABICHUE
CaMOIIPOU3BOJILHOTO TEUEHHS PEAKLIMY IIPU CTAaHAAPTHBIX YCIOBUAX U IpH TeMieparype 627°C.

BemtectBo AH®293  (KJI>k/MOJIB) S°9s  (x/mMonp*K)
NiO -239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBere ykaxkwure 3HaueHUs sHepruum ['mOOca mpu cTaHAAPTHBIX YCIOBUSX,

627°Cu TeMieparypy Hadyajia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTPONUS PHU Pa3TI0KEHUN KapOoHaTa KaJIbIHs?
a) yBeIMYMBaETCS B) HE YMEHbIIIAeTCs
0) yMeHbIIaeTcs T') HE 3HAI0
10. JTannas peakius:
2KC103 (TB) —2KCl (TB)+302 (r) AH<O
MO3KET CaMOIIPOU3BOJIBHO NMPOTEKATh
a) B MPSIMOM HaIpaBJIeHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

IIpY TeMIEepaType

B Tecrax mo reMe «XHUMHYECKask KHHETHKA»: TIEPBOE, BTOPOE, TPEThE, YETBEPTOE H MATOC 3aIaHuUs
ouenusarorcda B 0,5 6aia; mecroe, ceAbMOE, BOCBbMOE, IEBSITOE U JecsiToe — B 1 Oaiu1, a oAuHHAAIaToe

—B 2,5 Oamna.

Tect Ne 1

1. Pazgen XHUMUU, H3y‘IaIOHlHﬁ CKOPOCTHU U MEXAaHNU3MbI XUMHUYCCKUX peaKHHfI, Ha3bIBACTCsA

a) XMMHAYecKast TepPMOIHHAMHKA

0) TEpPMOXUMHS

B) XUMHYECKas KHHETHKA

2. CkopoCTb XMMHUYECKOH peaKiyu — 3TO ...

a) BpeMsi, 32 KOTOPOE MOJHOCTBIO PACXOIYETCS OJTHO M3 UCXOIHBIX BEIECTB

6) N3MCHCHHUEC KOJIMYCCTBA BCUICCTBA PCATCHTOB (I/IJ'II/I HpO,Z[YKTOB) pc€akunu B CIUHHUIY BpCMCHU B

enuHNIle 0o0BeMa

B) KOJINYECTBO BEUIECTBA POIYKTOB PEAKLIMN K MOMEHTY OKOHYaHMsI peaKkLuu
3. B kakux eJMHHUIIAX BBIPAXKAETCS CKOPOCTh XMMUIECKOH peaKIim?

a) MOIb 1 ¢

0) Oe3pa3zmepHas BETMYMHA

B) MOJIb" C

4. Ot kakux (pakTOpPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKIuii?

a) OT IPUPOJIBI PearupyroINX BEIIECTB

0) OT TeMnepaTypsl

B) OT 0ObeMa peakIIMOHHOTO cocy/a

5. CocTtossHME  XUMHYECKOTO  pPAaBHOBECHS  OOpAaTHMBIX  IPOIIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIICHTPAIUSIMH MPOIYKTOB peaKuu

0) PHeprueil akTUBU3AIUN

B) KOHCTAHTON PaBHOBECHS

6. Kak 3anmuceiBaeTcs BhIpakeHUE I CKOPOCTU PEAKLIUU

4 NO o T 6H,O0=4 NH3(r) +5 Oz(r)

KOJINYECTBCHHO



a) V = k[NO]*[H,0] 6) V = k[NH;3][O,] B) V = k[NO]*[H.0]°

7. Kak 3anuiercs BeIpaKeHUe 7151 KOHCTaHThI paBHOBecus peakuuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D] / [A][B]
») Kp = [A][B] 7/ [C][D]

8. Kakoif oTpe30k Ha AuarpamMme MoKa3bIBaeT 3HaUCHHE TETIOBOro 3¢ddexra peakunu?

ayl g -
4
0)2 2
v
B) 3 i
’/ 1 3
— A\

v

XOJI pEaKINK

9. YT0 MOXHO CKa3aTh O peaKIiK, N300paKCHHOI Ha [uarpaMmme K Borpocy 8?
a) 9K30TEepMHUYECKasl pPEaKIIHs
0) SHIOTEepMHUYECKAs PEaKITUs
B) pEaKIs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBuomecue peakiuu Fe 30 4 + 4CO = 3Fe + 4CO;,, AH>0
CMEIIAaeTCs BICBO.
a) IPU IOHMW)KCHUH TeMIIepaTypbl
0) IIpH MOBBIMICHUHU TEMITCPATYPhI
B) IIPH MOBBIIICHUY JIaBJICHUS
11. Jinsa peakuuu Cyy + 2 H » ) = CH 4 () Ipu HexoTOpoO#i TeMneparype KOHCTaHTa paBHOBECHS
paBHa 0,8. PaBHOBecHass KOHIEHTpallus BoAOpoAa paBHa 1,2 Monb/n. Beruucnure HCXOAHYIO
KOHIICHTPALIMIO BOJIOPO/IA.
a) 1,2
0) 3.5
B) 5,0

PacTBOpbI

B Tecrax mo Teme «PacTBOphI»: MepBOe 3agaHHMe OICHMBaeTcsl B | Oayur; BTOpOE, TPEThE,
4eTBEPTOE, MIATOE U MIECTOE 3aaHusl - B 1,5 O6asia; ceapmMoe, BOCbMOE, JIEBATOE U IECATOE — B
0,5 6amna.

Tect Nel

1. Inst ypaBuenus peaxiun Cu SO4 + KOH —... cokpaliieHHOE MHOHHOE YpaBHEHHE 3alUIIeTCs] B BUJIE
1) 2K*+ S04 = K,SO4
2) Cu* + S0, +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO,+ 20H™ = Cu(OH)z{ + SO,
4) Cu**+20H = Cu(OH)
2. Macca (B r) xnopuna Hatpus B 300 mut 0,2 M pacTBopa paBHa

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

4. Ins monmasyienust ruapoiusa xiaopuaa xpoma (I1I) cnengyer
1) 106aBHUTbH COJSHYIO KUCIIOTY
2) 100aBHTH MICIOYb
3) pa30aBHUTH paCTBOP BOAOK



4) TMOBBICUTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpe, MPUTOTOBJICHHBIM W3 TUAPOCYIb(paTa Kalbllds U BOIBI, CyMMa
KO3 PHUIIMEHTOB B yPaBHECHUU HEOOPATUMOM JIMCCOIMAIIMHN PACTBOPEHHOT'O BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PactBopuMmocTs Okcanara cepebpa passa 3,27-107° 1/ 100r H,O. Omnpenenute MpoM3BeIcHHE
pactBopumoct AgyC,04
1) 510" 2)1,16:10°*  3)10,7.10° 4)2,31-10°°
7. MaccoBast 103151 pAaCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE
1) macchl BEmEecTBa K Macce BOJIbI
2) KOJMYECTBA BEUIECTBA K 00BHEMY BOJIBI
3) Macchl BelecTBa K Macce pacTBopa
4) KOJIMYECTBa BelIeCTBA K 00BEMY pacTBOpa
8. K cnmaObIM 351eKTpoarTaM OTHOCUTCS ...
1) ruapoKCUa aMMOHUS
2) TUAPOKCHU Kaus
3) xJIOpUa KaabIHs
4) MapraioBas KHCJI0Ta
9. U3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIGH MOTYT MMETh IMISIOYHYIO WU KHUCIYIO Cpeny.
[IprunHO# 3TOrO SABIAETCS ...
1) snekrponus cosuei
2) AUCTPONOPIIMOHUPOBAHUE COJICH
3) ruapaTupoBaHHUE COJICH
4) ruapoaus conei
10.3na4yenne PH uncroit Bosbt ipu 25°C cocrasisieT
N1 2) 7 3)0 4) 10
Marnurtoropckuii Texuudeckuii yausepceuret um. [.J1.Hocosa

I[I/ICHepCHbIe CHUCTEMBbI

B tecrax mo teme «I[I/ICHGPCHHC CUCTCMBD». IIECPBOC, BTOPOC, TPECTHLC M UYCTBCPTOC 3aJaHHA
OIICHUBAIKOTCS B 1 6ann; IATOC M IICCTOC 3alaHus - B 3 Oaina.

Tect Nel

1. VYkaxwurte pa3Mepbl YaCTHIl KOJJIOUIHBIX CHCTEM
1) wmenbie 1 HM
2)  Gomabire 100 HM
3) ot 1um g0 100 am
2. Kakme wHOHBI CMOCOOHBI BBI3BATH KOATYJSIUIO KOJUIOM/A, YACTHIBI KOTOPOTO HMMEIOT
MOJIOKUTENBHBIN 3apsan?
1)  kaTHOHBI
2)  aHUOHBI
3)  mosspHBIE MOJICKYII
3. Jlnsg Kakoro 3JeKTPOJUTA IMOPOT KOATYIISAIIMU KOJUIOUIA C MOJIOKUTEIILHO 3apsyKEHHOM YacTHIIEi
JIOJDKEH ObITh HAMMEHBIIIM?
1)  xuopun Kanus
2)  cynbdar Kanus
3) oprodocdar kanus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”
KaKOH JIEKTPOJIUT UTPAET POJIh HOHHOTO cTabuan3aropa?
1)  xmopun xene3a (111)
2) Bom;a
3)  rUApOKCHI Kaus



[Tpu B3zammopeiictBur 20 ma 0,001H mutpara cBunama (1) ¢ 10 ma 0,02H cynbdarta xamus
obpa3yercs 30116 cynbdara cunna (I1). K xakoMy a51eKTpoay TODKHBI IEPeMenaThCsl YaCTHIThI
JTUCTIEPCHOM (a3bl MpH IEKTpoIH3e?

1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PAaBHOBECHS

2) K Karomy

3) kaHony

B nBe k01061 HanmuTO 1o 50 Mt 307151 THAPOKCHAa xelne3a. [1jis Toro 4Toobl BbI3BaTh KOATYIISILIHIO
3011 TOTPeOOBANIOCH 10OABUTH: B nepBylo — 5,3 M 1H pacTBopa xmopuaa kanus; B Apyryto — 18,7
M 0,001H pactBopa docdara Hatpus. Berauciaute mopor KoaryJsiu# Kaxaoro dJIEKTPOJINTA.

OKHCIAUTEITbHO-BOCCTAHOBUTEIbHBIE MpouecChl

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

4eTBEPTOE U IATOE 3aaaHus oleHuBaroTes B 0,5 Oama; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a 1eBsSTOE — B 2,5 0ajUIOB.

Tecr Ne 1

1. OxucauTENh — 3TO aTOM, MOJIEKYJIa WJIKM UOH, KOTOPBIH ...

\9)

(98]

o)

o0

\O

1) yBeaMYMBAaeT CBOKO CTEICHb OKHCICHHS
2) TPUHHUMACT 3JICKTPOHBI
3) oTmaer CBOM ANIEKTPOHbBI
. IIponecc BOCCTaHOBIIEHUA UMEET MECTO B Cllydae, KOrja ...
1) HeiTpanbHBIC aTOMBI IIPEBPALIAIOTCS B MOJIOKUTEIbHO-3aPSKCHHBIC HOHBI
2) TOJIOKUTEIbHBIN 3apsi]] HIOHA YMCHBIIIASTCS
3) OTpHLATENBHbIH 3apsi/1 HOHA YBEIHMYHBACTCSI
. I3 mpencraBieHHbIX HUKE peakunii kK OBP nucnponopunoHpoBaHus NPUHAMIEKHT ...
1) S+ 2HNO;3 = H,SO, + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS

. K BoccTaHOBHTEIISIM OTHOCSTCH ...

1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJLIBI
3)  2JEeMEHTbI, HAXOASAIINECs B CPEIHEH YacTH MEPHOIUUSCKON CHCTEMbI

. CTeneHn OKHUCIICHHS KUCIIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUIE BOJOPO/Ia COOTBETCTBEHHO PABHHI ...

1) a)-2;6)-2
2) a)—-2;06)+2
3) a)-2;0)-1

. [lepmanranat kanus B OBP, npoTekaromux B KUCION cpeie, BOCCTAHABIUBAETCS 10 ...

1)  xaruona Mn?*
2)  Manrasar-nona MnO;%
3)  okcuaa mapranmna (1) MnO

. B peaknuu, mporekaromieii mo cxeme Cr,S; + KNO; > K,CrO4 + K;SO4 + NO okucienuro

MIOJIBEPTAIOTCS CIICTYIOIIUE HIIEMEHTHI ...
1) asorucepa

2)  cepau XpoMm

3)  XpoM u a30T

. Cymma k03(ppu1IMeHTOB B peakiuu, MpUBEeHHOH B Bonpoce Ne 7 paBHa ...

1) 26 2) 18 3) 35

. Cymma ko3 dunuenton B peakiiun KMnOy4 + HClyopy = ... paBHa

1) 30 2) 26 3) 35

3J1eKTp0ngnqec1me CHUCTEMBbI



B Ttecrax mo Teme «DIEKTPOXMMHYECKHE CHCTEMBI»: IEpBOE, BTOPOE W IIATOE 3aaHUsS
oLeHUBarOTCs B | 6arut; TpeTke u 4eTBepToe 3a1anus— B 1,5 6ana; mecroe U cepmoe — B 2 6aa.

Tect Nel
1. DnekTponHBII MOTEHIIMAT ONPEAESIOT 0 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kamneiipona
3) Boabimana
4) Appenunyca
2. Paccunmraiite DJIC ranpBannmdeckoro siemeHta MQIMQ@SO,||CuSO4|/Cu mpu cranmapTHBIX
YCIIOBUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue npoaykTsl 00pa3yroTcs Ha KaTojie U JIEKTPONIM3e pacTBOopa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHUCIOTa
4) KuCIoposa
4. VYxaxuTe CyMMY KOX(P(QHUIMEHTOB B ypaBHEHHHU 3JICKTPOIIKM3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas w3 mnpuBENEHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUNA  MPOTEKAeT
CaMOIIPOU3BOJILHO B MPSMOM HallpaBJIeHUN?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+ Cu—...
6. Bpluuciure Maccy IMHMHKA, TOMYYEHHOTO TPU IJIEKTponu3e cyibdaTa IMHKA, 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. TlpuBemuTe CXeMbl OHIIEKTPOAHBIX IMPOIECCOB U MOJEKYISIPHOE YpaBHEHHE peakIuH,
NPOTEKAIOIIEH TPU DICKTPOXMMHUYECKONH KOPPO3WH raibBaHomapbl Zn|Mg B CEpHOKHCION
cpexne. B orBete ykaxkure cymmy K03 pUIIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.
1) 6
2) 5
3) 4
4) 8

BHeaynutopHast camocTosiTelbHas padoTa OOYUYaIOIIMXCS OCYIICCTBISICTCS B BUIC WU3YUYCHHS
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jieNly ¢ MpopaboTKON Marepuana; opOpMIICHUS OTYETOB IO
71a00paTOPHBIM paboTaM U BBITIOJTHEHHUS JIOMAITHUX 3aaHUH.

BapuaHThl TeMaTHYeCKMX JOMANIHUX 3aJaHU /151 BHEAyIUTOPHOI CaAMOCTOSATeIbHOI PadoThI
CTYJEHTOB 110 TeMaM

Jlomamnee 3agaaue Ne 1
no teMe «XHMHYeCKasi TEPMOJAMHAMHUKA)




B nomarHem 3amaHuu 1o teMe « XuMudecKkas TepMOJUHAMUKAY: TIEpBasi 3a/1a4a OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 Oamna; Tpetbs — B 1 Oay.

3amaga Nel

Jusa peakunn CHy o + COy ) = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOTIPOM3BOJIBHOTO TEUCHUSI PEAKIIMHU MPU CTAHIAPTHBIX YCIOBUAX M Mpu  Temmeparype T = 927 OC,
eclii TerIoBoi A (deKT peakuuu 10 3aJaHHOW TeMIIePaTyphl HE U3MEHUTCS. Y KOKUTE: a) BBIICIACTCS
WU TIOTJIONIAETCS SHEPrusl B XOJE pPEaKIuu; O) NPUYMHY HAWICHHOTO HW3MEHEHHUS DSHTPOIHHU.
PaccuunraiiTe TemepaTypy Hadajia peaKiuu.

3ajgayga Ne2

Beraucnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO() = Ca(OH)3 () + CoH; (1), mOIB3ysCH
CTaH/IAPTHBIMU TEIIOTaMHU 00pa30BaHUS pearupyrommx BemecTB. CKOIbKO TEIJIOTHI BBIACIUTCS WA
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoH,?

3ajgaga Ne3

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

a) Hp ® T Y0, = H,O (™) AH =-241,9 x]Ix;

6) 2 CO () + 02 ) — 2 C02 (™) AH = -566,2 KI[)K

Jlomainee 3aganue No 2
o TeMe «XHMHYECKAA KHHETHKA)

B ngomamiHem 3aiaHuu 1Mo TeMe «XHMHYECKas KHHETHKa»: IepBas 3ajada oleHUBaeTcs B 1,5
Oamta; Bropast — B 0,5 Gaia; TpeThs, 4eTBepTas u nsaras — B 1 6ayr.

3amaua Nel

Peaknus nporekaer nmo ypaBHeHHIO: O (y +2 CO (y = 2 CO; (. HauanpHble KOHLEHTpauuu
pearupytomux BemecTB paBHbl: [Oz] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoiabko pa3 u3MEHUTCS
CKOpPOCTb MpsIMOM peakuuu, korzna npopearupyet 30% CO? Bo ckonbko pa3 M3MEHATCS CKOPOCTH
MPUMOI ¥ OOpaTHOW peakiny, €CJIU YBEIIMUUTh JaBJICHUE B CUCTEME B JIBa pa3a?

3amaua Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEIIECTBA BCTYNAeT B peakuuio 3a 20MuH.
Paccuuraiite Bpems, Ipu KOTOPOM 3TO e KOJMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO IIPU TEMIIEpAType
200 °C, ecin TemmepaTypHblii KOO(Q(HUIMEHT CKOPOCTH peakiuy paseH 2. Bo CkoIbKo pas H3MEHHTCs
IIPU 3TOM CKOPOCTh peakuuu?

3amagya Ne3

Haiinute HayanbHbIE KOHIIEHTPALUU UCXOIHBIX BEIIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIIMU:
Fe (7 + H2O ) = FeO () + Hy (1), ecnmu paBHOBECHBIE KOHIIEHTPALMU PEArMPYIOIUX BEHIECTB PABHBIL:
[H20]=0,3momw/71, [Hz] = 0,4 Momnb/m.

3amaua Ned

Hns peakumonnoi cucremsl: CO ) + HoO y = CO2 (y + H; () HavanbHble KOHIEHTPAlMH
paBubl: [H20] = 0,5 momnw/n, [CO] = 0,6 Mmons/n. OnpenenuTe KOHIIEHTPAIIUUA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBecHUs paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHLIEHTpALlUK PEareHTOB KOHCTaHThl PABHOBECHUS CIEAYIOIINX PEaKIIHiA:

Nz(r) +3 Hz(r) =2 NH3(F), AH =-922 k]I x;
COz(r) +C ™= 2 CO(]-), AH =+160,5 xJIx;
CO(F) + Hzo(r) =CO, @ T Hz(r), AH =-41,1 k]I k.

VYkaxuTe HanpaBJIeHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEaKLMii: a) IPHU NOHMKEHUH
TEMIIEpPATypbl, €CIH JaBJICHHE IOCTOSHHO, O) MpH TOBBIILICHWU JaBIEHHUS, €CIM TeMIeparypa
MOCTOSIHHA.

Jlomainnee 3aganue Ne 3




1o reme «PacTtBopbn»

B nmomamnem 3amanum mo Teme «PacTBOpbI»: mepBas, BTOpas, TPeTbsl M ITas 3aJadu
oueHuBaercs B 1 6amt; yerBepras u mecras — B 0,5 6arna.

3amaua Nel
B xakom o6beMe BojbI ciieayer pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa

onoBa (Il) ¢ mmotHOCTRIO P = 1,405 1/MN?

PaccumraiiTe: a) MaccoByr JOJI0 BEHIECTBA B PacTBOpe; O) MOJSPHYIO KOHIICHTPAIHIO
SKBHMBAJICHTA; B) MOJSUIBHOCTB; I) THTP; JI) MOJBHYIO JIOJIIO BEIIECTBA B PacTBOPE.

3agaga Ne2

3aKOHYUTE MOJICKYJSApPHBIC U HAIMIIATE COKPAICHHBIC HWOHHBIC YPaBHCHHS peakIui
B3aMMOJICHCTBHS CIICIYIONINX BEIICCTB:

HBr + NaOH —

AgNO3 + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,SO,—

Sb(OH); + NaOH —

3amayga Ne3

CocTaBbTe 110 JIBa MOJICKYJISIPHBIX YPaBHEHHS PEAKIHi K CIICYIOIIMM HOHHBIM:

Ba** + CrO,> — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H" — Zn** +H,S

3amaua Ned
Boruncnute pH 0,05M pactBopa cepHON KUCTIOTHI.

3amaya NeS

Kakwue u3 ciemyromnmx coneit moasepratorcst ruaponusy: Na,SiOs. Cu(NOgs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpDHBIE YpaBHEHUs THAPOJIM3a COOTBETCTBYroUMX coneil. Kakoe 3nauenue pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3Toro
COEIMHEHMUSL.

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIE MPOIECCHD

B nomantaem 3amanuu mo TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIILHBIC TTPOIIECCHI»: ITepBas 3a1ada
orieHuBaercs B 1,5 6amna; Bropas — B 2,5 6anna; TpeThs — B 1 Oa.

3amayga Nel
[Tonbepure KOA(PPUIMEHTHI B ypaBHEHHUSIX OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHi.

VYKaxuTe TUI KaKI0M peaklvu.

PaccuntaiiTe SIE€KTPOABUAKYINYIO CHUIY W ONPEACIUTE HAMPABICHUE CAMONPOU3BOJIBHOTO
MpOTEKaHUs  IEPBOM  peakUMud [pH  CTAaHJAPTHBIX  YCIOBUSX,  HMCIIOJb3ys  3HAYEHHUS
OKHCIIUTETLHO-BOCCTAHOBUTEIIHLHBIX ITOTEHITHAJIOB:

H] + H3PO, — J, + H3POs; + H,0

HNO, — HNO3; + NO + H,0

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

NH;ReO, +H, — Re + NH; + H)O

KBrO —- O, + KBr

3amaga No2
CocraBbpTe ypaBHEHHS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA:



KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

BI(OH)3 + Na,S$,05+ NaOH —

Bi.O; + C —

Mg + HNO3 puo) —

3ajgaga Ne3

Janbl nBe okucnutenbHo-BocctaHoBuTenbHbIe mapbl: KNO,;, KNOjz; u Pb(NOg3),;, PbO..
[Tonb3ysick Tabnmuiel CTAaHAAPTHBIX OKHCIHUTEIHHO-BOCCTAHOBUTEIHHBIX TOTEHI[UAIOB, COCTABHTE
ypaBHEHHE BO3MOXKHOH peakumu B  ykasannoir cpeme (HNOs3). Paccuwmraiite 3HaucHwue
AJIEKTPOIBIIKYILEH CHIIBI PEaKIIHH.

Jlomamnee 3aganue Ne 5
10 TeMe «JJIeKTPOXMMHUYECKHE CHCTEMbI»

B momarrnem 3amaHuu 1o TeMe «IIEKTPOXUMUYECKUE CHCTEMBIy: IepBasi 3a/1avya OICHUBACTCS B
1 6amr; BTopas — B 1,5 O6aina; Tpethst — B 2,5 Oasna.

3amaga Nel
CocraBbTe JJIEKTPOHHO-UOHHBIC YpPAaBHEHHUS OJEKTPOJHBIX IMPOIECCOB W  MOJEKYJISPHOE

ypaBHEHHE TOKOOOpa3yrmoliel peakiuu, NpoTeKaroulel mpu paboTe TalbBaHUYECKOTO 3JIEMEHTa
Co/Co(NOs3); // AI(NO3)s/Al. Paccuuraiite DJIC (E) raapBaHHYECKOrO 3JIEMEHTA MPH CTaHIAPTHBIX
YCIOBUSIX.

[IpuHsiB MOTEHIIMAT aHOJA DPABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTAUTE KOHIEHTPAIUIO
KaTHOHOB METaJlJia B KATOAHOM pacTBope, npu kotopoit 3/C ranbBaHUYECKOro 3JIEMEHTa YMEHbBILIUTCS
Ha 0,02B.

3amaga No2

[IpuBenuTe CXE€MBI SJIEKTPOJHBIX TMPOIECCOB U MOJEKYJSIPHBIE YpPaBHEHHUS PpeaKIluii,
MPOTEKAIOIINX TPH JIEKTPOXUMHUYECKOH Koppo3uu ranpBanonapel Co/Ni: a) B kucioit cpeze; 6) Bo
BJIQYKHOM BO3/IyXe€.

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

3amaga Ne3

CocTaBbTe AJIEKTPOHHO-UOHHBIE YpPAaBHEHHUS OJJIEKTPOIHBIX TPOILECCOB (aHOJ HWHEPTHHIA) H
MOJIEKYJIIPHOE YPABHEHHUE PEAKIUU, IPOUCXOIAIIEH TP SJIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Beruucnure (akTudeckoe KOJWYECTBO MeETaula, MOJYYEHHOTO Ha KaTOJE TPU DJICKTPOJIU3E
Co(NO3)2, eciu 351eKTpOIIH3 MIPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia o Toky coctaBui 85%.

VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBITICHUS BBIX0/Ia METAJIJIa TT0 CPAaBHEHUIO C PACUECTHBIM.

KoHTpoJibHBbIE BONIPOCHI 110 TEMaM
KoHTpoJsbHbIE BONPOCHI 110 TeMe «XMMHYeCKas TEPMOAUHAMHUKA»

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: MTOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMHU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Paborta. Terora.

[TepBblii 3aKOH TEPMOJAMHAMUKHU (BBIBOJ).

OHTaNBNUA KaK (GYHKLIUSA COCTOSHUS CUCTEMbI. DHTAIbINS 00pa30BaHMs BELIECTBA.
TermoBoit >@dext xumuueckoil peakuuu. DakTopbl, BIMSIONIME HA TEIUIOBOH 3(dekT
XAMHUYECKOU PEaKLUU.

Tepmoxumusi. 3akoH ['ecca.

Crnencrsug us 3akona I'ecca.

OHTponus Kak (PyHKIHS COCTOSIHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.
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TpeTuii 3aKOH TEPMOJIMHAMUKH.
Oueprus ['ub6ca.
Hanpasnenue caMonpon3BOJIbHOTO MPOTEKAHUSI XUMUYECKUX PEAKITHIA.

KOHTpOJIbeIe BOIIPOCHI MO TEME «XHMHYeCKasi KHHETHKA»

Xumnueckass KHHETHKA. CKOPOCTh XMMHYECKOW PEaKIIMU U METO/bI €€ PErYIUPOBAHMS.
BiusiHue KOHIIEHTpay Ha CKOPOCTh XUMHUYECKOM peaklnu (3aKOH AEHCTBYIOLIMX MacC).
Bnusaue Temneparypbl Ha CKOpOoCcTh XuMuueckor peakiuu. [IpaBuio Baut — 'odda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexoIHOro KOMILIEKCa. DHEpreTuyecKas quarpaMmma.

KpuBas MaxkcBemia — bonbimana. DHepreTuueckuii 6apnep.

Karanutruueckue cucTemsl.

Bimmstnue xaranusaropa Ha CKOPOCTh XMMUYECKON pEeaKIUu.

['oMOreHHBIi U reTepOreHHbIN KaTaaus3.

KonebarenbHble peakuuu.

Xumuyeckoe paBHoBecre. OOpaTuMbIie U HEOOPATUMBIE PEAKIIUU.

KoHcTanTa XMMHY€ECKOro paBHOBECHSL.

Cwmemenne xumuueckoro pasHosecus. [Ipunuun Jle—Illarense.

BnusiHue KoHIIEHTpauu, JaBiIeHUs U TEMIIEPATypHI.

@®a30BbIE PABHOBECHSI.

®a30BbIe AUArpaMMBbl JJIs1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KOHTpOJ’[beIC BOIIPOCHI IO TEME «PaCTBOpr»

[TonsiTue pactBopa. PactBopumocTs BemecTBa. PacTBopuMocTs rasa.

PactBopbrl. CmocoObl BBIpakeHHsI KOHIEHTpPAIMU pPAcTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHLEHTpaLusl, MOJISIpHas KOHLEHTpalKs SKBUBaJIEHTa, MOJIbHAS JI0JISl, TUTP).

Konnurarushasie cBoiicTBa pacTBOpOB. M ieanbHbIil pacTBOp.

3axonsl Payns: | (Tonomerpuueckuit) u |l (30ynnnockonuueckuit 1 KpHOCKOMUYECKHH).

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpaA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEIIECTB.

HNonHast Teopust KUCIOT U OCHOBaHMI AppeHuyca. OCHOBHbIE MOHSTHUS U TOJIOKEHUS TEOPUU
Appennyca.

Jucconmanus KHCIOT, OCHOBAaHMM W COJIEH C TOYKHM 3pEHUs HOHHOW Teopuu AppeHuyca
(mpumepsI).

Crenenp qucconnanuy. CuiabHbIE U CllaOble AIEKTPOIUTHI.

Jucconmanus ciadbix 31eKTpoiauToB. KoHcTaHTa Arcconuaim.

3akoH pa3basienus OcTBaibaa.

Peakiiun moHHOTO 0OMEHA MEXKITY AJIEKTPOJIUTAaMHU (Ha MpUMEpe peakiuii oOpa3oBaHUs cI1aboro
IIEKTPOJINTA, OCAAKA U raza).

IIpou3sBeneHne pacTBOPUMOCTH.

HNonHoe npounsseneHne Boasl. BonopoaHslii ¥ THAPOKCHUIIBHBIN OKA3aTEINH.

I'maponus coneit. Tunsl rupon3a conen.

KonuuecTBeHHBIE XapaKTEPUCTUKH NIPOLIECCA THIPOIH3A.

@DaxTOophbl, BIUSIOLIUE HA TPOLIECC THIPOIU3A.

KonTposabHbie Bopockl 10 TeMe «/lucnepcHblie cucreMbDy

I'eTreporennsie cmecu. JlucnepcHbie CUCTEMBI.

Hucnepcrocts. Kimaccudukanum qucrepeHbIX CUCTEM.
Konnoumueie pactBopsl. JInodunpabie U TM0POOHBIE KOJITOUIBI.
Crioco6bI mostyueHus KOJTOUTHBIX PACTBOPOB.
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CtpoeHure KOJTOUTHBIX YaCTHII.

IIpaBuno dasuca — [leckosa.

Y CcTOWYMBOCTD KOJUIOMAHBIX cucTeM. CTaOuiIn3aTophl.
Koarymnsmust mnoduiabHbIX 1 TM0()OOHBIX KOJUIOHIOB.
CenumeHTAaIMs KOJUIOUIOB.

Koarynsuust KoJuIOuaHbIX pacCTBOPOB JIEKTPOIUTAMH.
ITpaBumno lyneue — 'apau. Koarynupyromas crmocoOHOCTb.
OnTuyeckue cBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DNeKTpUUecKHe CBOICTBA KOJUIOUHBIX PACTBOPOB.

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OCHOBHBIE IOHATHUS TEOPUH OKUCIIUTEILHO-BOCCTAHOBUTENIBHBIX PEaKIil.
OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA BCUICCTB.

Baxuelime oKMCIUTEIN U BOCCTAHOBUTEIIH.

Tumbl OKMCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TIPUMEPHI).
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIN TOTEHIIAAIL.

VYpasuenue HepHcra.

CocraBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN.
HaHpaBHeHI/Ie OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ.

KOHTpOJIbeIe BOIIPOCHI IO TEME «3.]'ICKTPOXI/IMI/I‘ICCKI/IC CHUCTEMbI»

DnekTpoxumudeckue cucteMbl. Kimaccudukanus 3J1eKTpPOXUMUYECKHUX TTPOIIECCOB.
DJIEKTPOXUMHUYECKHUE TTPOIIECCHI, MPOTEKAIOIIUE HAa TPaHUIIC pa3jieia «METal — pacTBOPY.
[NanpBanmvecknii anemenT Jlanuamsa — Skoowu.

DNEKTPOABUKYIASA CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3MepeHne »IeKTpPOIHBIX NOTEHUUAIOB. Psii  CTaHZAPTHBIX AJIEKTPOAHBIX MMOTEHIIMAJIOB.
CBoiicTBa METAJNIOB B COOTBETCTBUU C UX MOJ0KEHUEM B PsIIY HAIPSHKEHUH.

Ypasuenue HepHcra.

DIIEKTPOIN3 PacIUIaBOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TPOLIECCHI.

OO0nenuHeHHbIM 3akoH Dapanes. Beixoa 1o Toky.

Kopposus metannos. Knaccudukaiiys KOppo3UOHHBIX MTPOIECCOB.

Xumuyeckasi Koppo3usi.

DIEKTPOXUMUYECKass KOppo3us. AHOJHOE OKHCIEHHE MeTallla U KaTOJAHOE BOCCTAHOBJIEHUE
OKHCITUTEIIA.

[Tpumepsl KOPPO3UU B KUCTION cpejie M aTMOCHEPHON KOPPO3UH.

CKopocTh KOPPO3UH.

3amuTa METaioB OT KOPPO3HH.

3amuTHBIC TOKPBITHS.

DIEKTPOXUMHUYECKHE CITOCOOBI 3alTUTHI OT KOPPO3UU METAIIIOB.

XyUMHUYecKre NCTOYHUKH TOKa. [ allbBaHMYSCKHi1 DJIEMEHT.

XHUMHUYECKUE UCTOUHUKHU TOKA. AKKYMYJISTOPHI.

XYUMHUYEeCKHE NCTOYHHUKH TOKa. TOIINBHEBIC 3JIEMEHTHI.



PUJIOXKXEHUE 2

7. OeHoOYHbBbIE CPEACTBA /IJIsl NPOBEJeHHUS MPOMEKYTOYHOMH aTTeCcTAlluU
HpOMe)KYTO‘-IHaSI aTTecranus HUMECT O EIbIO ONpCACIINTb CTCIICHDb JOCTHIXKCHUA
3aIJIaHUPOBAHHBIX PE3Y/IbTATOB O0YUEHUS MO JUCIHILIMHE 32 ONpeIeTICHHbIN Nepruo1 00ydeHus.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHHUS] M OLICHOYHbIE CPeACTBA JJIsl NPOBeIeHHS
NPOMEKYTOYHOM ATTEeCTALMM:



Kon
WHIUKATOpa

Nuaukatop qocTHxREHUs
KOMIICTCHIINU

OneHouHble CpeacTBa

OIIK-1: CnocoGen pemiath HHKEHEPHBIE 3a/1a4i B TPOPECCUOHATBLHON IEATEIBHOCTH C UCIOIB30BAHUEM METOAOB €CTECTBEHHBIX HAyK, MAaTEMaTHUECKOrO

aHaJIn3a U MOACIIMPOBAHUA

OIIK-1.1:

Brnageer HaBbIKaMU HCIIOTB30BAHUS
COBPEMEHHBIX  MH(OPMAIMOHHBIX
TEXHOJOTHA  JUIS  TIOBBIIICHHS
KBaTMUKAIMKU TPOodHeCcCHOHATBEHOMN
JeSITeTbHOCTH

Ilepeuens meopemuueckux 60npocos:
1. OCHOBBI XMMMUYECKON TEPMOJMHAMUKU: CHUCTEMA, TEPMOJMHAMHUYECKHE IapaMeTphl
CUCTEMbI, (YHKIIMH COCTOSIHUS CUCTEMBI. [lepBbIil 3aKOH TEpPMOIMHAMUKH.
2 OHepreTuka XMMHUYECKHUX IPOLIECCOB.
3 OHTaIbIN. 3aK0H ['ecca U CiIeaCTBUA U3 HETO.
4 OHntponus. YpaBHeHue bonbliMana. BTopoil u TpeTuii 3aKOHbI TEPMOIMHAMUKH.
5 Oueprusa ['m66ca. HampaBieHns XMMHYECKHUX TPOIECCOB.
6. Xumunyeckasi kuHeTuka. CKOpocTh XUMHUecKOM peakuuu. CpenHsisi U UCTUHHAsT CKOPOCTH
peakuuu. Kunernueckas Kpusasi.
1. CKopocThb peakii U METO/Ibl €€ PEryJIupOBaHUS.
8. Brnusinue TemnepaTypsl Ha ckopocTh peakiuu. [lpasuno Bant-I'odda.
9. DHeprusi akTUBaIuu. AKTUBUPOBAHHBIA KOMILJIEKC. Y paBHEHUE AppeHHnyca.

10.  Karanu3aropsl U KaTaTUTUYECKHE CUCTEMBL. | OMOTr€HHBIH KaTallu3.

11. KaranmsaTopbl 1 KaTaauTUYECKUE CUCTEMBIL. ['€TepOreHHbIN KaTanus.

12. Xumuueckoe paBHoBecre. KoHCTaHTa XMMUYECKOTO paBHOBECHS.

13. Cwmenenne xumuueckoro paHosecus. [Ipunnun Jle [llarense.

14.  PactBOpbl. CIOCOOBI BBRIpRXKEHUSI KOHLIEHTPALIMH PACTBOPOB.

15. PactBopb! 3nekTpoanToB. CTeneHb U KOHCTAaHTa 3JIEKTPOIUTUYECKON Tuccolranuu. 3aKoH
pa36asnenust OcTBanbAaA.

16. Jucconmarus KMUCIOT, OCHOBAaHUM, COJIei. AM(OTEPHBIE JIEKTPOTHUTHI.

17.  PactBopumocTb. IIponsBeneHue pacTBOPUMOCTH. YcCIOBHE OOpa30BaHHUS U PACTBOPEHMS
OCaJKOB.

18.  Muccoumarus Boasl. loHHOE nmpousBeneHue Bojasl. pH.

19. IM'aaponus coneii. CTeneHb M KOHCTaHTA THAPOIIU3A.

20.  Jucnepcuble cuctemsl. Knaccudukanus. Jinodunbasie n 1modoOHbIe KOIIOUIBL.

21.  CtpoeHHe KOJUTOMIHBIX YaCTHII.

22.  Koarymsiuus KOJJIOUIHBIX PACTBOPOB.

23.  OKHCITUTETHHO-BOCCTAHOBUTEILHBIC CBOICcTBa BEIIECTB. Knaccudukanus

OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.
24, DIEKTPOXUMHUYECKHE CUCTEMBI. 3akoHbI Dapases. DIeKTPOIHBIN MOTEHITHA.




25. lNanpBarmyeckwmii anement [lanuaisa Axko0u.

26. DNEKTPOXUMHUECKHE CUCTEMBI: JJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHne 3IeKTpoaun3a.
27. DIIeKTpOoJIN3. AHOJHBIN U KATOJHBIA MPOLECCH IPU JIEKTPOIN3€ pacTBOpoB. [Iprumenenue
NEKTPOJIN3A.

Koppo3sus. Buast koppo3uu. CriocoObl 3aIUThl METAJUIOB OT KOPPO3UH.

OIIK-1.2:

HpI/IMeHHeT MAaT€MaTU4YCCKUC U

CCTCCTBCHHOHAYYHBIC 3HAHUA
npodecCHOHABHOM IeATEIBHOCTH

B

Ilpumepnsle npakmuyeckue 3a0anus

1. Onpenenuth ¢ KAKUMHU M3 YKa3aHHBIX HIDKE BEIIECTB MOXKET B3aWMOJICHCTBOBATH PacTBOP
THAPOKCHIA Kalus: HOoAoBojopoaHas kuciora, xaopua meau (Il), oxcun yrimeponma (1V), oxcun
ceuna (ll), ruapokcua amOMuHUA, THAPOKCUI aMMOHHUsA. COCTaBbTE YpaBHEHHSI BO3MOIKHBIX
peakuuii B MOJIEKYJIIPHOM U HOHHO-MOJIEKYJIIPHOU popmax.

2. Ompenenute BO3MOXKHOCTH BOCCTaHOBJIEHHsS OKcuaa xenesa Fe3Os yrmepogoMm mpu
cTaHJapTHBIX ycnoBusax u Temmneparype 1100 K. Peakius BoccranoBinenust Fez04: Fe3044) +4C ) =
= 3Fe(K) + 4CO(F)

3. TemnepatrypHblii K03 (HUIMEHT peaky paBeH 2,5. Kak M3MEHHUTCS CKOPOCTh PEakIiu: a) IPH
noBbIieHuN Temmeparypsl or 60 mo 100°C; 0) mpu OXJaXIeHHH PEeaKIUOHHOW cMecH oT 50 1o
30°C?

4. Tna obpatumoit peakin FesOyk) + Hypy = 3FeOy + HoO3anumunTe BeIpaskeHNEe KOHCTAHTHI
paBHoBecust AH°, x/[x = + 69,8. Ilpennoxure cnocoObl yBelIUYEHUS! KOHLUEHTPALUU MPOTYKTOB
pEaKIHH.

5. Ilpu npoxkaJMBaHUM METAJUIMYECKOIO THUTaHa oOpaszyercs Oenblii MOPOLIOK, KOTOPBIi
pacTBopsieTCsi B KOHLIEHTPUPOBAaHHOW CEpHOM KHCIOTE€ M CIUIaBisIeTcs CO Ienoubto. Yro
IpesicTaBiIsieT cobol 3To coequHenune? Hanmummre ypaBHeHUs BCeX YKa3aHHbBIX peaKuil.

6. CkOJIpKO MWILTIIIUTPOB 96%-HOrO pacTBOpa CEpHOM KHUCIOTHI € IJIOTHOCThIO 1,84 T/Mi
notpedyercs ans npurorosienus 2 i1 0,25M pactopa?

7. Kakue BemectBa M B KAakOM KOJMYECTBE BbLAEHATCA IHpu mnpoxoxaeHun 48250 Kn
anekTpudecTBa 4epe3 pactBop xsopuaa mapranma (I1)? CocrtaBbTe cxeMmy 3JEKTpoJiM3a STOTO




pacTBopa.

8. AmoMUHUH CKJIeTTaH ¢ Mefpto. Kakol 3 MeTamioB OyJIeT KOppOJUpOBaTh B CPele CEpHOM
KHCIIOTHI 1 aTMOC(epe BIaKHOTO Bo3ayxa? CocTaBbTe CXEMBI SJIEKTPOXUMHUIECKONH KOPPO3UH.

OIIK-1.3

Mopenupyer IIPOLIECCHI
(YHKITMOHUPOBAHUS cUCTEM
MIPOMBILIICHHOTO TPaHCHOpTa IS
penieHus KOHKPETHBIX
WHXXEHEPHBIX 3a/1a4

Ilpumepnsle npakmuueckue 3a0anus:

ITpoBecTr aHAIU3 BIMSHUSA KOHIEHTPAIIMHM HA CKOPOCTh XMMHUYECKON peakIiuu
Na,S,03 + HSO4 = S + SO, + NaSO4 + H;O mo skcnepuMmeHTanbHBIM JaHHBIM. [IpoBectu
00pabOTKYy MOJYYCHHBIX JaHHBIX C HCIIOIh30BAHUEM COBPEMEHHBIX HH()OPMAI[HOHHBIX TEXHOJOTHIA.
Pe3ynbTaThl ONTOB NPEACTaBUTH B BHJIE TAOIHUIIBI 1.

Tabmuma 1
Howmep O6beM, Ml KoHuenrpanus Bpewms CxkopocTb
onbiTa | Na,S,03 H,0 H,SO,4 Na,S,0s, 107 | mosBienns peaxiuu, 10%,
MOJTB/JT MYTH, C ¢t

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2

5 5 3 2 6,5

[To nanHbIM TaOHIBI 1 TOCTPOUTH TpadUK 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUN
THOCYNb(aTa HATPHs, OTIOKHUB Ha ocu adciucc koHueHTpanuio NaS;0Os, a Ha ocu opauHAT —
CKOpPOCTh PEaKIIHH.

Crenath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUU THOCYIh(aTa HaATPHS.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

IIpoMexyTouHas arrecTanys IO IUCUUIUIMHE «XHMHS» BKIHOYAECT TEOPETUYECKHE
BOIIPOCHI, TIO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHUS OOYYAIOUIMMUCS 3HAHUHN, U MPAKTHYECKHUE
3aJ]aHMsl, BBISIBIIAIONINE CTENEHb C(OOPMUPOBAHHOCTH YMEHUI U BIIaICHUH, TPOBOAUTCS B popme
JK3aMEHa.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B yCTHOW (hopMe MO 3K3aMEHAIMOHHBIM
Owieram, KaXIbli M3 KOTOPBIX BKJIIOYAET 2 TEOPETUUYECKUX BOIPOCA U OJHO MPAKTUUYECKOE
3a/laHue.

Ilokazamenu u Kpumepuu ouernueanusl IK3amena.:

— Ha OLEHKY «OTJMYHO» (5 OamnoB) — oOyyaromMics JEMOHCTPUPYET BBICOKMH YpPOBEHb
c(OPMHUPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U INIyOOKOoe 3HaHue
yueOHOro Marepuajga, CBOOOJHO BBINOJHSET MPAKTUUYECKHE 3a/laHus, CBOOOJHO ONEpUpYET
3HaHUSIMM, YMEHUSMU, IPUMEHSET UX B CUTYaLUAX HOBBILIEHHON CII0KHOCTH.

— Ha OLIEHKY «Xxopomo» (4 Oamna) — OOydYaroIIMICS AEMOHCTPUPYET CpPEIHUM YpPOBEHb
Cq)OpMHpOBaHHOCTI/I KOMHCTGHHHﬁI OCHOBHBIC 3HaHHA, YMCHUA OCBOCHBLI, HO JOITYCKArOTCA
HE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAJIMTUYCCKUX OIICpalusiax, IICPECHOCC
3HAHUU U yMeHI/If/'I Ha HOBLIC, HCCTAHJAPTHBIC CUTYyalluu.

— Ha OLIEHKY «yI0BJIETBOPHMTEJbLHO» (3 Oaymia) — oOyyarouuiicss J€MOHCTPUPYET MOPOTOBBIi
YpOBE€Hb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMIA: B X0/I€ KOHTPOJIBHBIX MEPOIPHUATUN JOIMYCKAFOTCS
OIIMOKH, MPOSBISAETCS OTCYTCTBHE OTHENIbHBIX 3HAHUIM, yYMEHHUMN, HABBIKOB, OOydaromuics
UCTIBITHIBACT 3HAUUTENIbHBIE 3aTPYJHEHUS MPHU ONEPUPOBAHUU 3HAHUSAMH U YMEHUSMH IPU UX
HEepeHOCce Ha HOBbIE CUTYAIUH.

— Ha OIICHKY «HeYI0BJIEeTBOPUTEJIbHO» (2 Oamia) — oOydJaroIIMiicss JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuana, JOMyCKaeT CyIIeCTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS IPOCTHIX 3a/1a4.

— Ha OILICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6ain) — o0ydaromuiicss He MOXET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BEICHUS U O0BsICHEHHSI HH(POPMAIIUHU, HE MOXKET MMOKa3aTh UHTEIUICKTyalIbHbIS
HAaBBIKM PELIECHUs MPOCTHIX 3a7a4.



