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JIMcT akTyanu3anum padoueii mporpaMMal

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanusaruu B 2024 - 2025
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH
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3aB. kadempoii H.JL MGI[}IHI/IK

Pabouas nmporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanuzaruu B 2025 - 2026
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

[Iporokom or 20 . Ne

3aB. kadeapoii H.JL MenﬂHHK

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
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IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

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

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
yueOHOM roJly Ha 3acejaHuu kapeapbl XUMHUU

[Ipotokom ot 20 . Ne

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




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
CaMOCTOSITEITLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYCHUU
CHeIUaIbHbIX JUCIHUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

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

Jucunmmnaa XuMus BXOJUT B 00s3aTENbYI0 YacTh y4eOHOro ImjiaHa oOpa3oBaTeNbHOM
MIPOrPaMMB.

Jnsg  u3ydeHus — AMCUMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BIAJCHUSA),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTpaMMBI CpeHEl 00111e00pa30BaTEIHLHOM ITKOJIBI

3HaHus (YMEHUs, BIIaJICHUs), MIOJTYYEHHbIE IPU U3YyYEHUU JAHHOW JUCLMILIMHBI OyIyT
HEOOXOIUMBI 115l U3Y4YCHHUS JUCIUILTUH/TIPAKTHK:

be3zomnacHOCTh )XKHU3HENEATETHLHOCTU

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-3 Cnoco0eH MpUMEHSITh COOTBETCTBYIOIIUM (DM3UKO-MAaTEMAaTHUECKUN ammapaT, METOIbI
aHaIM3a W MOJCIMPOBAHUSA, TEOPETHUYECKOTO M IKCIIEPUMEHTAJIBLHOTO HCCIICIOBAHUS TIPH
pelIeHrnr MPoecCUOHANBHBIX 33124

OIIK-3.1 Hcnonp3yeT MeTOIbl aHaJM3a M MOJEIMPOBAaHUSA IIPU  PELLIEHUU
npoecCHOHANBHBIX  33Jay, MOJEIUPOBAHUM U NPOEKTUPOBAHUU
DHEPrOCUCTEM

OIIK-3.2 CriocobeH NpUMEHSTh  COOTBETCTBYIOUIMM  (hHU3MKO-MaTeMaTHYeCKH
amnmapar TpH TEOPETUYECKOM M OSKCIIEPUMEHTATLHOM HCCIICIOBAaHUH B
PELICHUH 33/1a4 YDHEProcOepexeHus




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:
— KOHTaKTHas pabora — 10,7 akaj. 4acoB:
—aynutopHas — 10 akaj. 4acos;
— pHeayautopHas — 0,7 akaj. 4acos;
— camocTosTeabHas padota — 93,4 akaj. 4acos;

— B (popMe npakTHuecKoi moarotoBku — 0 akazn. yac;

— MOJTOTOBKA K 3a4éTy — 3,9 akaj. yac

®dopma aTTecTaluu - 3a4E€T

AynuropHas s s
KOHTaKTHas paboTa E z Dopma TeKyIIero
Paznen/ rema 2, (B axaz. yacax) = EE Bux KOHTpOJIA Kox
> S © | caMOCTOSATENBHOMN | yCIeBaeMOCTH U
JUCLUATUINHBI N £ = ., | xomnereHuun
5 25 paboTHI MIPOMEKYTOYHOM
nmab. | mpakT.
Jlex. P S aTTecTalyH
3aH. 3aH. | QO &
1.
CaMOCTOSITEIIBHOE
M3y4eHne yueOHon Samura
1 HAy4IHOH . OIlK-3.1
1.1 Xummaeckast TepMOANHAMUKA 14 Y . KOHTPOJIBHON '
JATEPaTypHI; 6 OIIK-3.2
- paboTHL.
pelieHue
KOHTPOJIBHON
paboTHL.
CaMOCTOSITEIIBHOE
n3ydeHune yaeOHon ammra
1 HAy4IHOH . OIlK-3.1
1.2 Xummyeckasi KHHETHKA 14 Y . KOHTPOJIbHOM '
JIATEPaTypPHI; 6 OIIK-3.2
- paboTHL.
1 peieHue
KOHTPOJIBHOU
paboTHI.
- oopmnenue
oTYeTa 1o
71a00paTOPHBIM
paborawm; Samura
i nabopaTopHOI
CaMOCTOSTEIIEHOE paTop OIIK-3.1,
1.3 PacTBOpBI 2 421 19,4 .| pabotel. 3amura
u3ydeHue yaeOHoun . OIIK-3.2
N KOHTPOJIBHOM
W HAy4YHOU paboTLI
JIUTEPATYPBHI;
- perieHne
KOHTPOJIbHOM
paboTHL.




CaMOCTOSITENbHOE
U3yueHHe y4eOHOH

N aluTa
W Hay4YHOH 3am . OIIK-3.1,
1.4 [TucniepcHbIE CUCTEMBI 14 KOHTPOJIBHOM
JIUTEPATYPHI; OIlK-3.2
paboThL.
- pelieHue
KOHTPOJIBHOM
paboThL.
CaMOCTOSTENbHOE
15 U3yuYCHHE yqe?mn ammra
U Hay4YHOH . OIIK-3.1,
OKHCINTETBHO-BOCCTAHOBUTEIILHEIE 14 KOHTPOJILHOH
JIUTEPATYPHI; OIlK-3.2
IPOLECCHI paboThL.
- pelieHue
KOHTPOJBHOM
paboThL.
- oopmIieHHE
oT4eTa 1o
1a60paTOPHBIM
pabotam; 3amura
- nabopaTopHOM
OIIK-3.1,
1.6 DneKTpOXUMUYECKUE CUCTEMBI 2/21 18 | camocrositensHOe | pabGoTHL. 3amuTa OIIK-3.2
u3ydeHue yueOHol| KOHTPOJIbHOM '
U Hay4HOUH pabdoTsl
JIUTEPaTypHI;
- perieHne
KOHTPOJIBHOM
paboTHI.
HWroro no pazaeny 6/411 93,4
HWroro 3a cemectp 6/41 93,4 3auéT
HWroro no aucuuminzHe 6/41 93,4 3aueT




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 NPE3EHTALUEH.

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
IIPOBEJECHUH J1a00PaTOPHBIX 3aHATHH MCIONb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, 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 pa3HOOOpas3HbIe
(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 pedepaToB 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 3aKJIIOYUTEIBHOTO 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 CPENCTBA 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 OueHOYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOH aTTecTalluM
[IpencraBieHsl B IPUIOKEHUH 2.

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

a) OcHoBHas JquTEpaTypa:

1. OcuoBbl xumun: ydeOnuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUIL[ UH®PA-M,
2014.-560c.: - (Bwicmiee oOpazoBanme: bakanaspuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 26.04.2023). - Tekcr:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yge6noe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropck : MI'TVY, 2015. - 1 snexrpon. 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 oopamenus: 26.04.2023). - MakpooObeKT. - TeKCT : 37eKTpOHHBIIH. - 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 (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
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 W. 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 (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konana, JI. I'. OxuciuTenbHO-BOCCTaHOBUTENBbHBIE peakuuu. OCHOBBI AIIEKTPOXUMHUH '
yuebnoe mocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ui.,
TabII. URL:
https://magtu.informsystema. ru/uploader/ﬁIeUpIoad’)name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara obpamenus: 26.04.2023). - MakpooObeKkT. - TeKCT : DIEKTPOHHBIH. -
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 (mara oOGpamienus: 26.04.2023). - MakpooObekT. - TeKCT : 3JEKTPOHHBIH. -
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:



Hay4JHO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeToan4yeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IIPOLIECCOB: METOJANYECKUE YKA3aHUS K
71a00paTOpHBIM paboTaM IO AUCUUILIMHE «XUMHA» JUIsl O00Yy4arolUMXcs BCeX HaIpaBlICHUH
NOJArOTOBKM W  CHeUWajbHOCTEH 1HEeBHOW (opmbl  oOyuenus / O.A. Mumiypuna;
Maruautoropckuii roc. rTexunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2023. — 11 c. — TekcT : HemoCpeACTBEHHBIH.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA: METOIWYECKUE YKa3aHUSA IS
CaMOCTOSITENTbHONW palbOoThl MO AMCUUIUIMHE «XUMHs» i 00ydYaroMIMXCsl BCEX HaIpaBICHUI
MOJTOTOBKK U crieranbHocTeii Bcex (popm obyuenus / JL.I'. Koasga; MarHuToropckuii roc.
texundyeckuil yH-T uM. ['. YI. HocoBa. — Maruutoropck : MI'TY um. I'. . HocoBa, 2023. — 18 c. —
Tekcr : HenocpeICTBEHHBIMN.

3. Komsma, JLI. CkopocTh XMMHYECKHUX pEaKIHA W XHUMHUYECKOEC pPaBHOBECHE:
Mertoauyeckue ykazaHus K JaOOpaTOpHBIM paboTaM IO JUCHUIUIMHE <« XUMHS» AJs
00y4aroIIMXCs BCEX HANPaBJICHUI MOATOTOBKH M ClielHaibHOCTEH Bcex (opm oOyuenus / JL.T.
Konspa, E.B. Tapactok; Maruuroropckuii roc. texHuyeckuit yH-T um. . WM. Hocopa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2023. —8 c. — Tekct : HemocpeaACTBEHHBIH.

4. PognonoBa, H.M. Xumuueckass KuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOJINYECKUE
YKa3aHUs JUIsl CAMOCTOATEIbHONW pabOThl MO JUCHMIUIMHE «XHUMHUS» I 00y4yarouuxcs BCEX
HaIpaBJICHUH TOATOTOBKH M clienuaibHocTel Beex (opm oOyuenus / H.. Poauonosa, A.Il.
ITonomapeB; Maruuroropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. HocoBa, 2023. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uynpoga, JI.B. PactBopsl: MeTomudeckas pa3paboTka K Jab0OpaTOpHBEIM padoTaM o
JUCLUIUIMHE «XUMMS» AJIs1 00y4aroluXxcs BCeX HaIpaBIeHUH MOJArOTOBKU U CIELUAIbHOCTEH
Bcex opm ob6yuenus / JI.B. Uynposa, T.M. Kynukosa; MarHUTOropckuii roc. TeXHUYECKUN YH-T
um. I'. . HocoBa. — Maruutoropck : MI'TY um. I . Hocosa, 2023. — 41 c. — Teker :
HEIOCPEICTBEHHBIMN.

6. Uynposa, JI.B. PacTBopbl: MeToMuecKas pa3paboTKa K CaMOCTOSATENIbHONW paboTe 1o
TUCHUIUIMHE «XUMHS» Uid  00ydJarolMXcs IO BCEM HalpaBiIeHUSM MOJITOTOBKU U
crienuanbHoOCTAM Beex (opm oOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumypusa;
MarnuTtoropckuii roc. tTexundeckuii yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY mm. I'. 1.
Hocoga, 2023. — 26 c. — TekcT : HenmocpeACTBEHHBIH.

7. Konsima, JI.I'. KomnoumHbie pacTBOPBI: METOAWYECKHE YKa3aHUS K JabopaTOpHOM
paboTe MO TUCHMIUIMHE «XUMHS» U1 00y4aroluXcs MO BCEM HAIPaBICHUSM MOATOTOBKU U
crieranbHOCTIM BeeX (opm oOyuenus / JI.T'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndeckui yH-T um. I'. 1. HocoBa. — MarauTtoropck : MI'TY um. I'. . HocoBa, 2023. -9 c. —
TekcT : HemocpeACTBEHHBIM.

8. Konsima, JL.I'. OkucauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM: METOJUUECKUE YKAa3aHUs
K J1abopaTopHOM paboTe MO MUCHUIUINHE «XUMHUS» UIsI OOYYaroIIMXCs BCEX HaIpaBICHHUI
NOJATrOTOBKM W crenuaibHocTeil Bcex ¢(opm oOyuenns / JLI. Komsma, E.B. Tapaciok;
MarnuToropckuii roc. Texanueckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.
Hocoga, 2023. — 10 c. — Tekct : HemocpeACTBEHHBIH.

9. Komsma, JI.I'. OkucIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH M AJIEKTPOXHUMUYECCKHE
MPOIIECChl: METOAMYECKas pa3padoTKa K CaMOCTOSITEIbHON padoTe A 00ydyaromuXcsl 0 BCEM
HAMpaBJICHUSAM TOATOTOBKH M CHeNHaIbHOCTIM Bcex ¢opm obyuenust / JL.I'. Komsma, E.B.
Tapacrok, O.P. Mymnuna; Marauroropckuii roc. texnudeckuii yH-T uMm. I'. M. HocoBa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. — 41 c. — TekcT : HeoCpeICTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXMMHYECKHE MPOIECChl: METOJUUYECKHE YKazaHUs K
nabopaTopHOil paboTe MO0 AUCHUIUIMHE «XUMUS» Ul 00ydaroluXcs MO BCEM HAIpPaBICHUAM
MOJrOTOBKH U CIIEIMANTBHOCTSIM Beex Gopm oOyuenust / O.A. Mumypuna, H.M. Poxgnonosa;
Maruautoropckuii roc. tTexunueckui yH-T um. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. U.
Hocoga, 2023. — 13 ¢. — TekcT : HemocpeCTBEHHBIN



r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypcehl:

IIporpammHoe o6ecnneuenne

HaumenoBanue o
o Ne norosopa CpoK JIeHCTBYSI JINIICH3UH
MS Office 2007 |y, 135 o1 17.09.2007 SeccpouHo
Professional
FAR Manager |cBo60aHO 0EeCCPOYHO
7Zip CBOOOTHO 0eccpouHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HH(OPMAIIMOHHbIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

DnexTpoHHbIE pecypchl Oumbnuoreku MITY
uMm. ['.1. HocoBa
Poccuiickas T'ocymapcTBeHHass OuOnMoTeKa.
Karanoru
@denepalibHOE TOCYIAPCTBEHHOE OIOKETHOE
yupexxnenne  «®enepanpubiii  mucruryr|URL: http://wwwl.fips.ru/
IIPOMBIIIIJICHHONW COOCTBEHHOCTHY
Wudopmanmonnas cuctema - EnuHoe OKHO
JI0CTyMa K MHPOPMAIIMOHHBIM pecypcaM
ITouckoBass cucrema Axaaemus Google
(Google Scholar)
HauunonansHast
uHpopMmanonHo-ananuTuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHIEKC HAYYHOT'O ITMTUPOBAHUS
OnexTpoHHas 0a3a MEPUOAMYECKUX H3JIaHUI
East View Information Services, OOO

9 MaTepuaJibHO-TEXHHYeCKOe o0ecreyeHrue TUCIUNIHHBI (MOTYJIs1)

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

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

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

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

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 0OecTieueHUe JUCIUIUINHBI BKITFOUAET:

VY4eOHble aynuTOpUM s TPOBEACHMUSI 3aHATUH JIeKIUMOHHOro Tuma. OcHaleHue:
MynbTUMeANIHBIE CPEICTBA XPAaHEHHUS, TTepeIauu U MpeICTaBIeHUs UHPOPMALIUH.

Y4eOHble aymuTOPHHM ISl TPOBEINCHHS  JIA0OPATOPHBIX  3aHATHH, TPYNIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJbTAIUM, TEKYILEro KOHTPOJS M MPOMEXYTOYHOH aTrectanuu. OCHalleHHE:
O6opynoBaHue JUIsl BHIIOJHEHUS J1a0OpaTOPHBIX padOT, XUMUYECKas TIOCy/Aa, peakTuBbl, HarnsaHeie
MaTepHalbl: TAOJIUIIbI, CXEMBbI, TIAKaTHI.

[Tomemenust st caMmocTosTeNbHOM paboThl oOydarommxcs. OcHarenue: [lepcoHanbHBIC
kommbeioTepsl ¢ makerom MS Office, Beixomom B HMHTEpHET M € JOCTYIIOM B JIIEKTPOHHYIO
MH(pOPMaAITMOHHO-00Pa30BATENHHYIO CPEly YHUBEPCHUTETA.

[Tomemienust Ay XpaHeHUs1 U NPOPUIAKTHIECKOTO 0OCITYXHBaHUS Y4eOHOTO 000pYIOBaHUS.
Ocnamenue: Crenmnaxu, cei@bl 1711 XpaHeHHs] yueOHOro o6opyaoBanus. MIHCTpyMeHTHI U1 peMOHTa
n1abopaTOpHOTO 000PYJOBAHUS.



MNPUJIO)KEHHE 1

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl 00y4aromuxcs

CamocrosarenbHass paboTa o0OydarOUIMXCS MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MPOMCXOJUT Kak BO BpeMs JIaDOpaTOPHBIX 3aHATUH, TaK M Ha IUJIAHOBBIX KOHCY/IbTALUAX, U Ha
BHEAYAUTOPHYIO, TIPOUCXOSILYIO BO BpeMs MOATOTOBKU OOYYAIOIIMMHUCS OTYETOB 1O Ja0OpaTOPHBIM
3aHATHUSM U BBIIIOJIHEHUS IOMAITHUX 3adaHU.

AymuTopHass caMOCTOsTENbHAs paboTa OOyYalomUXCs MOpEArnoiaraeT  MpOXOXKICHHE
TECTUPOBAHUSA MO KaXJIOMY Pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUYAIOT TEOPETUUECKUE U TPAKTUYECKUE
3aJjaHus, OTBETHl Ha KOTOpBIE TPEOYIOT TMIyOOKOr0 IMOHMMAHHUS M3Y4YEHHOrOo MaTepuana. TecTbl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXXIAOMY BOIPOCY Mpelsiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH HJIM HECKOJIbKO MNpaBUJIbHBIX. OOpaboTKa pe3yiabTaTOB OCYILECTBIISCTCS IyTEM
COIIOCTABJICHHUS MOJYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MaKkcHMaibHOE
KOJIMYECTBO 0aJIOB B Kak0i Teme Kypca — 10.

Bapl/laHTbI TeMaTHYeCKHUX TeCTOBBIX 3aJaHui IJ19 TEKYHIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tectax no teme «XuMuyeckas TEpPMOAMHAMHUKA: MEPBBIC IIECTh 3aIaHUN OLICHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aimi, a BOCBMOE, IEBITOE U IECITOE 3aJaHusI — B 2 Oayia.

Teer Ne 1

1. Ilpu paccMOTpEHUU XUMHUECKOW PEaKLUU cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbl
0) OPOAYKTHI XMMUYECKOH peakiuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U MPOAYKTHI pEaKLIuU
2. TlepBerlii 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEeMaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
0) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxiuu:
a) SHTAJIBNNS PEaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TemoBoit A3 dekT peakin otprunarencH (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbIaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CUCTEMBbI MOBBILIAETCS
4. CrangapTHble TeIUIOBbIe 3()(PEeKThl MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg 1") AHct
5. Kakwue u3 npuBeJCHHBIX PEaKIUi SBISIOTCS SHIOTCPMHUUECKUMHE?
a) 1/2 N+ 3/2 H,=NHj3 AH = — 46 K]I>x/Moib
0)H,+4/20,=H,0, AH = -242 K]]x/Monb
B) 1/2 N2+ 1/20,=NO AH = 90 K]I>x/mMomb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

6. Kakas m3 HamMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe OOpa3oBaHHs oKcHia azoTa ( || ) B
CTaHJApPTHBIX YCIOBUAX?

a) 1/2 N2+ 0O0=NO B) 1/2 N2+ 1/2 0, =NO

6) N+ 1/20,=NO r) NH;+ 520, =2NO+3H,0
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :

CuO () *+ C (rpagur) = CU (o + CO (), mormotunock 22 /K TEMIOTHI.

DHranenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5



8.

6) -200,5 r)735
Hnsa peakuuun  NiO ) + C (pagur) = Ni ¢ + CO (. Ompenenure BO3MOXKHOE HalpaBlICHHE

CaMOIIPOU3BOJILHOTO TEUCHHS PEeaKlUy IPU CTAaHAAPTHBIX YCIOBUAX U MpH Temiieparype 627°C.

BemectBo AH®393  (KJI>k/MOJIB) S%gg  (Jx/mMonb*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B otBete ykaxuTe 3HaueHus sHepruu ['mbOca mpu CTaHIAPTHBIX YCIOBUSX, IPU TEMIEpaType

627°Cun Temneparypy Hayajia peakuuu

9.

a) 74,5;- 3600; 70,4K B)148; 36; 511K

0) 74,5; -36; 704K r) 225; 78; 279K

Kak n3MeHsieTcst SHTPOIUS TPU Pa3IoKESHUN KapOOHATa KaIbIHs?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS

0) yMeHbIlIaeTCs T') HE 3HAI0

10. HanHas peaxus:
2KClO3 (TB) —2KCl1 (TB)+302 @ AH<O
MOJKET CaMOITPOU3BOJIBHO MTPOTEKATh

a) B IPSIMOM HarpaBJICHUN B) HE MOXKET MIPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4Yeckasa KHHETHKA

B Tectax no teme «Xumuueckasi KHHETUKa»: IEPBOE, BTOPOE, TPETHE, YETBEPTOE U MATOE 3aAAHUS

onenuBarorcs B 0,5 6amna; mecroe, ceIbMoe, BOCbMOE, JEBITOE H JiecsaToe — B 1 0ajui, a OJUHHAAIATOS
—B 2,5 Oaia.

=

TecTt Ne 1

Paznen xuMum, U3ydaronuii CKOPOCTH M MEXaHU3MbI XUMHYECKHIX PEaKIfii, Ha3bIBACTCS
a) XUMHUecKas TepMOJANHAMUKA
0) TepMOXUMHUS
B) XMMUYeCKasi KHHETHKa
CKopocTh XMMHUYECKOH peakliuy — 370 ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB
0) M3MEHEHNE KOJIMYECTBA BEIIECTBA PEareHTOB (MM MPOIYKTOB) PEAKINH B €AHHUITY
BPEMEHHU B €IUHHIIE O0beMa
B) KOJIMYECTBO BEIIECTBA IMPOYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PeaKIIuu
B kakux enuHHIIAaX BBIPAXKAETCS CKOPOCTh XUMHUYECKON peakuu?
a) MOJIb JI et
0) 6e3pazmepHas BeIMYMHA
B) MOJIB’ ¢
OT Kakux (paKTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIIHA?
a) OT IPUPOJIBI PEarupyIONINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO COCyIa
CocrosiHMEe XUMUYECKOTO PaBHOBECHS 00PaTUMBIX MPOLECCOB KOJTMUECTBEHHO XapaKTepU3yeTCs ...
a) PaBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) PHeprueil akTUBU3AIUN
B) KOHCTAHTON PaBHOBECHS
Kak 3anuceiBaeTcst BbIpaXKeHUE 7151 CKOPOCTH PEaKIIUU

4NO(F)+6 H,O=4 NH3(r)+502(r)



a) V = k[NO]*[H,0] 6) V = k[NH3][O>] B) V = k[NOJ*[H,0]°
7. Kaxk 3anumiercs: BeIpaykeHHE 11 KOHCTAHTHI paBHOBecus peakiun A + 2 B = C +D?
a) Kp = [C][D] / [A][B]*
6) Ke = [C][D] / [A][B]
B) Kp = [A][B] 7/ [C][D]
8. Kakoii oTpe3ok Ha TuarpaMme MoKas3bIBaeT 3HaYCHUE TEeII0BOro 3¢ dexra peaxuu?

ayl E* .
+
0) 2 2
v
B) 3 i
Y 3
— A\

v

XOJI PEaKINH

9. Yrto MOXHO CKa3aTh O PEaKIUH, U300paKEHHOW Ha JuarpaMme K Bompocy 82

a) 9K30TEepMHUYECKasl pPEaKIIHs

0) SHIOTEepMHUYECKAs PEaKITUs

B) pEaKIs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHoBecue peakuuu  Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEIIAETCs BIEBO.

a) IPU IOHMW)KCHUH TeMIIepaTypbl

0) IIpH MOBBIMICHUHU TEMITCPATYPhI

B) IIPH MOBBIIICHUY JIaBJICHUS

11. Jina peaxkuuu C + 2 H 5 (1 = CH 4 () Ipu HEKOTOpOI TeMIepaType KOHCTaHTa PaBHOBECHUS paBHA
0,8. PaBHOBeCHast KOHIIEHTpaIlMsl BOJOpoia paBHa 1,2 MoJb/11. Beraucnure HCXoHYI0 KOHIIEHTPAIUIO
BOJIOpOJIA.

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 3aaHus - B 1,5 O6asia; ceapmMoe, BOCBMOE, IEBATOE U JIECATOE — B
0,5 6amna.

Tect Nel

1. Inst ypaBuenus peaxiun Cu SO4 + KOH —... cokpaliieHHOE MHOHHOE YpaBHEHHE 3alUIIeTCs] B BUJIE
1) 2K'+S047 = K,S0,
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO,+ 20H™ = Cu(OH),{ + SO,
4) Cu** +20H = Cu(OH),4
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. JIns momasyienust ruapousa xiaopuaa xpoma (I1I) cnegyer
1) 106aBUTH CONAHYIO KHCIOTY
2) n100aBUTH IIEI0Yb
3) pa3baBUTH pacTBOP BOJIOU



4) TOBBICHTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpe, MPUTOTOBJICHHBIM W3 TUAPOCYIb(paTa Kalbllds U BOIBI, CyMMa
KO3 PHUIIMEHTOB B YPaBHECHUU HEOOPATUMOM JUCCOIMUAIIH PACTBOPEHHOTO 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) Maccel BeliecTBa K Macce BOJIbI

2) KOJMYECTBa BEIECTBA K 00bEMY BOJIBI

3) Macchl BeliecTBa K Macce pacTBopa

4) KOJHMYECTBa BEIIECTBA K 00bEMY pacTBOpa
8. K ci1abbIM 3JIeKTpOIMTaM OTHOCHUTCS ...

1) ruapokcH aMMOHHMS

2) THIPOKCH KaJIHsl

3)  XJ0opHI Kalblus

4) MaprasioBas KUCIOTa
9. U3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIGH MOTYT MMETh IMISIOYHYIO WU KHUCIYIO Cpeny.
[IprunHO# 3TOrO SABIAETCS ...

1) osnexTponu3 coneit

2) IUCTIPOIOPIHOHUPOBAHHUE CONEi

3) ruapaTHpOBaHHUE COJICH

4) THAPONIHU3 COJCH
10.3nayenne PH uncroit Bospsl npu 25°C cocrasisieT

N1 2) 7 3)0 4) 10
JAucnepcHbie CHCTEMBI

B Tecrax mo Teme «JlucmepcHble CHCTEMBI»: MEPBOE, BTOPOE, TPEThE M YETBEPTOE 3aJlaHUs
olieHHBaroTcA B 1 Oaiut; IsITOE M 1IeCTOE 3aaHus - B 3 Oaja.

Tect Nel

1.  Vkaxure pa3Mepsl YaCTHIl KOJUTOUTHBIX CHCTEM
1) menbire 1 HM
2) 6ombiire 100 HM
3) ot 1 um 10 100 HM
2. Kakume wWOHBI CHOCOOHBI BBI3BATH KOATYISIHIO KOJUIOMIA, YAaCTHIBI KOTOPOTO HMEIOT
MOJIOKUATEIBHBIN 3apsia?
1) kaTHOHBI
2) aHUOHBI
3) mossipHBIE MOJICKYIT
3. JIast KaKkoro 3JIEKTPOJIHMTA TOPOT KOAryJyIsIiii KOJUTOH/A C MOJOXHUTEILHO 3apsHKCHHON YacTHIICH
JOJKEH OBITh HANMEHBIITAM?
1) xynopua kamus
2) cynbdar Kamust
3) oprodocdar kanus
4.  Munenna 30711 UMeeT CTPOEHHUE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”
KaKOM 3JIEKTPOJIUT UTPACT POJIb HOHHOTO cTabmiu3aropa’?
1) xnopun xene3sa (111)
2) Boga
3) rUAPOKCHT KaJThs



5. Ilpum B3ammopmeiictBuu 20 mu 0,001H wutpata ceunma (1) ¢ 10 mm 0,02H cynsdara xamus
obpazyercs 3o0mb cynbdara cBunna (ll). K kakomy s1eKTpoAy IOKHBI MEPEeMEIIaThCsl YaCTHUIIBI
JUCTIEPCHOM (ha3bl IPH AIEKTPOIIH3E?

1) HaxoASTCS B COCTOSSHUM TUHAMUYECKOTO PABHOBECHUS

2) K KaTody

3) k aHOY
6. B nBe koi0bI HanmuTo 1o 50 MIT 30715 THIPOKCH A XKele3a. [lJig Toro 4ToObl BbI3BaTh KOATYIISIIIUIO
30114 moTpedoBaioch 100aBUTh: B epByto — 5,3 mi 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa ¢ocdara HaTpusi. Berancaute mopor KoaryJisiiud Kaxaoro dJeKTPOJIUTA.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE MPOLECCHI
B tecrax nmo teme «OKHMCIUTETHLHO-BOCCTAHOBUTEIIbHBIE MPOILIECCHI»: MEPBOE, BTOPOE, TPETHE,

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

Tecr Ne 1

1. OxucauTENh — 3TO aTOM, MOJIEKYJIa WJIKM UOH, KOTOPBIH ...
1) YBEJIMUUBAET CBOIO CTENIEHb OKUCIICHUS
2) MPUHUMAET HJIEKTPOHBI
3) OTJAET CBOU DJIEKTPOHBI

2. [Ipouiecc BOCCTaHOBJIEHMSI UMEET MECTO B ClIydae, KOTa ...
1) HEUTpPaJIbHBIE ATOMBI IIPEBPAILAIOTCS B MTOJIOKUTEIBHO-3apsKEHHBIE HOHBI
2) ITOJIOKUTEIIBHBIN 3apsii HOHA YMEHBIIAECTCS
3) OTpHULATENIbHBIN 3aps]] MOHA YBEIUYHUBACTCS

. I3 mpencraBineHHbIX HUXKE peakunii kK OBP nucnponopuinoHupoBaHUs NPUHAIIIEKHUT ...

1) S + 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BOCCTAaHOBUTEIISIM OTHOCSTCS ...
1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJLIBI
3)  BIEMEHTHI, HaXOIAIINECS B CPETHEH YaCTH TIEPHOANIECKOM CHCTEMBI
5. CreneHu OKMCTICHUS KUCIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUIE BOAOPO/Ia COOTBETCTBEHHO PABHHI .. .
1) a)-2;6)-2
2) a)—-2;0)+2
3) a)-2;0)-1
6. Ilepmanranar kanust B OBP, npoTekaronmx B KHUCJIOW cpejie, BOCCTAHABIUBAETCA JI0 ...
1)  xaruona Mn?*
2)  manranar-mona MnO,”
3)  okcuaa mapranmna (1) MnO
7. B peakuuu, mpotekaromieii mo cxeme Cr,S3 + KNO; > K,CrO4 + K;SO4 + NO okucienuro
MOJIBEPTAIOTCS CIICYIOLIUE SIICMEHTHI ...
1) asorucepa
2)  cepau XpoMm
3)  XpoM u a30T
8. Cymma k03¢ (HUITMEHTOB B peaKIliu, IIPUBEICHHOM B Borpoce Ne 7 paBHa ...

1) 26 2)18 3)35
9. CymMma ko3 dunmenton B peakin KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3)35

3J1eKTp0ngnqec1me CHUCTEMBbI



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

Tect Nel

1. DNeKTPOAHBIA NOTEHIIUAN OIPEIEIIAIOT [0 YPABHEHHUIO . ..

1) Hepncra

2) MenneneeBa-Knaneiipona

3) bBosabimana

4)  Appenunyca
2. Paccunraiite DJIC rampBanndeckoro siemeHta MQ|MQ@SO,||CuSOy|/Cu mpu cranmapTHBIX
YCIIOBUSX

1) -2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakue npoaykTel 00pa3yroTcsi Ha KaTOJe MPH AIIEKTPOIIU3€e pacTBOpa HUTpaTa cepedpa?

1) Bomopox

2) cepebpo

3) a30THas KUCIIOTA

4)  xuciaopon
4, VYkaxuTe cymMmmy KO3 QHUIMEHTOB B ypaBHEHHH 3JIEKTposin3a pactBopa Hutpara meau (1)

1) 12

2) 11

3) 10

4) 8
5. Kakas 13 [pUBEACHHBIX  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIMH  MpOTEeKaeT
CaMOITPOU3BOJILHO B MPSIMOM HallpaBJIeHUN?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 +Na —...

4) HCI+ Cu —...
6. Bbruuciute Maccy LMHKA, MOJIYYEHHOTO TIPH 3JEKTpoiu3e cyinb(ara IMHKA, KOTOPBIH
poBoAMIN B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1-10*

2) 0,05

3) 0,013

4) 6,710
7. IIpuBenure cxeMbl DJIEKTPOJHBIX IPOLIECCOB W  MOJIEKYJISIPHOE YpaBHEHHE pEaKlUU,

NPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKON KOPpO3uH rajbBaHonapbl Zn|Mg B cepHOkucion cpene. B
OTBETE YKOKUTE CyMMY KO3(PPHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUHU.

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

BHeaynutopHasi camocTosiTesbHas paboTa OOYYaIOIIMXCS OCYIIECTBIISICTCS B BUIC WU3YUYCHHS
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3/ielly ¢ MpopaboTKoi Marepuaia; ohOPMIICHUS OTYETOB MO
71a00paTOPHBIM paboTaM U BBITIOJTHEHHUS JIOMAITHUX 3aaHUH.

BapuanTbl TeMaTHYeCKMX JOMANTHUX 3aJaHUH 1JI51 BHEAYIMTOPHOI CaAMOCTOSITeILHOI padoThl
CTYJAEHTOB 110 TeMaM

Jlomamnee 3agaaue Ne 1
no teMe «XHMHYeCKasi TEPMOJAMHAMHUKA)




B nomarHem 3amanuu o teMe «XuMudeckas TepMOJUHAMUKAY: TIepBast 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 TEUCHHSI PEAKIIUHU MPU CTAHIAPTHBIX YCIOBHAX M Ipu  Temneparype T = 927 OC,
eclu TerIoBoi 3(h(eKT peakuuu 10 3aJaHHOW TeMIIepaTyphl HE U3MEHHUTCS. Y KOKUTE: a) BBIICTSACTCS
WU TIOTJIONIAETCS SHEPrusl B XOJE pPEaKIuu; O) NPUYMHY HAWICHHOTO HW3MEHEHHUS DSHTPOIHHU.
PaccuunraiiTe TemmepaTypy Hadajia peakiium.

3ajgayga Ne2

Beraucnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO() = Ca(OH)3 () + CoH; (1), mOIB3ysCH
CTaHJIAPTHBIMU TEIJIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBIICTUTCS U
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

Jomamnee 3aganue Ne 2
1o TeMe «XHMHYecKass KHHEeTHKA»

B ngomamiHem 3aiaHuu 1Mo TeMe «XHMHYECKas KHHETHKa»: IepBas 3ajada oleHUBaeTcs B 1,5
Oata; Bropast — B 0,5 Gaia; TpeThs, 4eTBepTas u rsaras — 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
IPUMOI ¥ 00paTHOM peakluu, eciu YBEJIUUNUTh JaBJIEHUE B CUCTEME B JIBa pa3a?

3amaua Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNAeT B peakuuio 3a 20MHH.
Paccuuraiite Bpems, Ipu KOTOPOM 3TO e KOJMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO IIPU TEMIIEpAType
200 °C, ecin TemmepaTypHblii K0d(Q(GHUIMEHT CKOPOCTH peakiuy paBeH 2. Bo CKOIBKO pa3 H3MeHHTCS
IIPU 3TOM CKOPOCTh peaKIuu?

3amagya Ne3

Haiinute HayanbHbIE KOHIIEHTPALUU UCXOIHBIX BEIIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIIMU:
Fe (7 + H2O ) = FeO () + Hy (1), ecnmu paBHOBECHBIE KOHIIEHTPALMU PEArMPYIOIUX BEHIECTB PABHBIL:
[H20]=0,3momb/m1, [Hz] = 0,4 Momnb/m.

3amaua Ned
Jia peakumonnou cucremel: CO ) + HO ) = CO2 (y + Hj (7 HayanbHbIE KOHIIEHTpAaLUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monw/n1. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBECHS paBHa 1,45.
3amaya NeS
Bripasute uepe3 KOHIIEHTpAIlMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKIIAN:
N2(r) +3 H2(r) =2 NH3(1—)’ AH = -92,2 KI[)K;
COz(r) +C (= 2 CO(F), AH = +160,5 x/Ix;
CO(F) + Hzo(r) =CO, o T Hop, AH =-41,1 k]I x.



VYKakuTe HanpaBJieHUE CMEIIEHUS XUMUYECKOTO0 PAaBHOBECHS ATUX PEaKIUii: a) IpU MOHMKEHUU
TEMIIEPATyphl, €CIH JaBJICHHE IOCTOSHHO, O) MpH TMOBBIIMICHUU JaBICHUS, €CIH TeMIepaTypa
MOCTOSIHHA.

Jlomamnee 3aganue Ne 3
no reme «PactBopbn»

B nomamnem 3amanum mo Teme «PacTBOphD»: TmepBas, BTOpas, TPEThid W IsATas 3aJadu
ornieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3amaua Nel

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

PaccuuraiiTe: a) MaccoByl JOJIO0 BeIIECTBA B pacTBOpe; 0) MOJSPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTh; ') THUTP; 1) MOJIbHYIO JIOJIIO0 BEIIECTBA B PACTBOPE.

3amaua Ne2

3aKOHYUTE MOJICKYJSIpHbIE ¥ HAIWIIUTE COKPAIICHHbIE MOHHBIE YpPAaBHEHHUS pEaKIMi
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO4 —

Sb(OH); + NaOH —

3amaga Ne3

CocTaBpTe 10 ABa MOJIEKYJISIPHBIX YPaBHEHUS PEAKIUi K CIEIYIOIIUM HOHHBIM:

Ba®* + CrOs~ — BaCrOy;

NH,;" + OH — NH4OH;

ZnS + 2H"— Zn** +H,S

3agaua Ne4d

Berancnure pH 0,05M pactBopa cepHON KUCITIOTHI.

3agauda Ne5

Kaxue u3 cnenyrommx coneil moaseprarotes ruaponusy: NaySiOs. Cu(NOs),. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIPHBIE YPaBHEHUs THIpOJM3a COOTBETCTBYIOIUX coyiell. Kakoe 3nauenune pH (<
WIH> 7) UMEIOT PacTBOPHI ATUX COJIEH?

3agauda Neb6

Haiinure npomssenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T aToro
COETMHEHUSI.

Jlomaninee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE IIPOLIECCHI»

B nomamaem 3amanuu o teMe «OKHCITUTENbHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: TepBasi 3a1a4a
orieHuBaeTcs B 1,5 Gama; BTopas — B 2,5 6anna; Tpetbs — B 1 Oai.

3amaga Nel

[Tonbepure Kk03(pPULIMEHTHI B ypaBHEHHMAX OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX pPEaKLUH.
VYKakuTe THI KaXKI0U PEAKIIH.

Paccunraiite SIEKTPOABMKYIIYI0 CUIY W OIPEACIUTE HAIpaBICHUE CaMOIPOU3BOJIBHOIO
IPOTEKaHWA  MEPBOM  PEAKUUU  TNPU  CTAaHAAPTHBIX  YCJIOBUAX,  MCIONb3yd  3HAYCHUSA
OKHUCIIUTENBHO-BOCCTAHOBUTEIILHBIX ITIOTEHIIUATIOB!

HI + HsPO, — J, + H3PO3; + H,O

HNO, — HNO3; + NO + H,0



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

NH;ReO, +H, — Re + NH; + H,0

KBrO —- 0O, + KBr

3ajgaga Ne2

CocTaBbTe YpaBHCHHS OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

KMnO; + NaNO, + H,O0—

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S;,03+ NaOH —

Bi,O; + C —

Mg + HNO3 pae) —

3ajgaua Ne3

Hanbl 1Be okucnutenbHo-BocctaHoBuTenbHble mapbl: KNO,;, KNOjz; u Pb(NOg3),;, PbO..
[Tonb3ysick Tabnuiel CTaHAAPTHBIX OKUCIHTEIHHO-BOCCTAHOBUTEIHHBIX TOTEHIIMATIOB, COCTABbTE
ypaBHEHHE BO3MOXHOH peaknuu B ykazanHou cpeae (HNOs). Paccuumraiite 3HaueHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

Jlomainee 3aganue Ne 5
1o TeMe «JIEeKTPOXMMUYECKHE CHCTEMbI»

B nomamntneMm 3amanuu 1o TeMe «DJIEKTPOXUMUYECKUE CHCTEMbI»: TIepBasi 3a7a4a OILICHUBAETCS B
1 6amr; BTOopas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3amaya Nel
CocTaBbTe DIIGKTPOHHO-MOHHBIE YypaBHEHHUS OJJIEKTPOAHBIX TPOIECCOB U  MOJEKYISIpPHOE

ypaBHEHHE TOKOOOpa3yloeld peakiuy, MpOTEKaomeld mpu padoTe TralbBaHUYECKOTO JIIEMEHTa
Co/Co(NO3), // AI(NO3)s/Al. Paccumraiite DJIC (E) raibpBaHHMYECKOTO 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSX.

[TpuHSIB MOTEHIIMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlIa B KATOJHOM pacTBope, mpu KoTopoit D/1C ranbBaHN4IecKOTo AIeMEHTa YMEHBIINUTCS
Ha 0,02B.

3amaga Ne2

[IpuBenuTe cxeMbl DJCKTPOAHBIX TPOIECCOB M  MOJEKYISpPHBIE YPaBHEHUS PEaKIIHid,
MPOTEKAIOIINX TPU IEKTPOXUMHUYECKOH Koppo3uu ranbpBaHonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQKHOM BO3/yXe€.

Ornpenenure yObUIb MacChl aHOJa MPU KOPPO3UHU B KUCIOM cpene 3a 20 MUH, €CIU CKOPOCTh
Koppo3uu coctaBuia 0,01 r/y.

3amagya Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YpPaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (aHOJI HWHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIIUH, IIPOUCXOISIIECH MTPH AIEKTPOITH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOq,

Bbruncnure ¢akTtuyeckoe KOJIWYECTBO METaUIa, MOJIYYEHHOIO Ha KaToJe NpH DJIEKTPOJIU3e
Co(NO3)2, eciu 35IeKTpOIIH3 MIPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia o Toky coctaBui 85%.

VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBITICHUS BBIX0/Ia METaJIJIa TT0 CPAaBHEHUIO C PACUETHBIM.

BapuaHT 10MamHeii KOHTPOJIbHOI PadoOThI

BAPHUAHT Ne 1

TEMA 3AJJAHHUE
Tema 1. 3aganme 1. OxoHYaHME 3JIEKTPOHHOU  (POPMYIIBI
Ilepuoauyeckas cucremMa 3J1eMEeHTOB ....6526p1'.YKa>K1/ITe IIOJIO’KEHUE 3JIEMEHTA B
CTpPOCHHE aTOMa MIEPUOJNYECKON CUCTEME: MEPHOJ, IPyMIy, HOArpYMILY,




Ha3BaTh dJeMeHT. CoCTaBbTE JJICKTPOHHYIO (HOpMYTy
aToMa »JJIEMEHTa. YKaXXUTe DJIEKTPOHHOE CEMEWCTBO,
METAaJII HIIH HEMETAJII. CocTaBbTe
AJIEKTPOHHO-TpapuUecKyr0 GopMylly s yKa3aHHBIX
3JICKTPOHOB B HOPMAJILHOM COCTOSTHUH.

3amanue 2. VYkasaTh BCE€ KBAHTOBBLIE 4YHCIA IS
AJICKTPOHOB, OTBEUAIOIIHUX CJIACAYIOIMIEH SJIEKTPOHHOM

dbopmyie 5p6

Tema 2. 3apanue. CocTaBbTe YpaBHEHUS PEAKIIUI, IPYU TOMOILIHU
Kuc10THO-0CHOBHBIE CBOIICTBA KOTOPBIX MOKHO OCYIIECTBUTD CIEAYIOIINE
BellecTB MIpEeBPALCHUS
Zn — Zn0O — ZnCl, — Zn(OH),—Na,[Zn(OH)4]
Tema 3. 3apanue 1. [Ina peakuun FesOyk) + Hory = 3Fe0k) + H.0n

XumMu4veckas TEPMOAUHAMHUKA

ONpEZIETIMTE BO3MOYKHOE HAIPABJICHHE CaMOIPOU3BOIBHOIO
TEUECHUsI PEaKUUH TPH CTAHIAPTHBIX YCIOBUSAX W TIPH
Temmeparype t =1227°C, ecim TeruioBoit S¢dekT 10
3aJTaHHOH TEeMIIepaTyphl HE U3MEHUTCS.

VYKaxure: a) BBIIEIACTCS WM TOTJIOMIACTCS SHEPTHS B XOZIE
peakimy; O) NpPHYMHY HAWIECHHOIO WM3MEHEHHS SHTPOITHH.
Paccunraitre Temmieparypy, Ipyd KOTOPOM YCTaHABIMBACTCS
paBHOBECHE 1 IPOUCXOUT cMeHa 3Haka AG.
3ananue 2. Berunciure Terosoit addext peaximu 3FesOyk)
+ 8Alx) = 4ALOsk) + 9Fek), MONB3YACh CTaHIAPTHBIMU
SHTAIBIMAMU ~ OOpa30BaHMS ~ PEArMpyrONIMX  BEIIECTB
(mpunoxenue 3). CKOJIBKO TeIIOThI BbIIEIUTCS (IIOTJIOTUTCS)
npu 00pa3oBaHKM BenecTBa Fe B konmuectse 56 17

Tema 4.
XuMu4YecKkasd KHHEeTHKA U
XHMHYECKOe PABHOBECHE

3aganme 1. TemneparypHbiii Ko3(h(dULIKEHT peakuuu
paBeH 2,5. Kak M3MeHMTCA CKOPOCTb PEaKLMH: a) MpHU
noBellIeHNH TemmnepaTypsl oT 60 no 100°C; 6) npu
OXJIQXACHUH peakmoHHou cMmecu oT 50 1o 30°C?
3ananme 2. Jliia oopatumoit peakiun FesOux) + Haypy =
3FeO) + HoO(3anuimmre BbIpakeHHe KOHCTAHThI
paBHoBecust AH®, x/[x =+ 69,8. Tlpennoxute criocoOb!
YBEJIMYEHUS] KOHLIEHTPAIMH TPOAYKTOB PEAKIIHH.

Tema S. PacTBopsl

3aganume 1. B 180 M Boas! pactBopeno 20 r cynbdara
Mmapranua. [Tonyanics pactBop miotHocTso 1,101 r/mi.
Boruncnute MOISIpHYI0, HOPMaJIbHYIO, MOJISUIBHYIO
KOHILIEHTPALUU U MacCOBYIO JIOJIF0 PACTBOPEHHOTO
BEIIIECTBA.

3ananue 2. CocTaBbTE MOJIEKYJISIPHBIE U
MOHHO-MOJIEKYJIIpHbIE YpPaBHEHUS PEaKIIHii
B3aUMOJICICTBUS B paCTBOPAX MEXKIY:

Bi2(804)3 " NaOH; FEC|3 " HzS;

NH4OH u MnC|2; H,SO4 un Ba(OH)z
3apanme 3. CocraBpTe€ HOHHO-MOJIEKYJSIPHBIE H
MOJICKYJISIpHBIe ypaBHeHHs ruaponmsza coieir NapSiOs,
SbCl3, Rb,SO,4. Kakoe 3nauenune pH (>7, <7) mmeror
pacTBOPBI ITUX COJIEN?

Tema 6.
OKHCJINTEIBLHO-BOCCTAHOBUTEILHBIC
CBOMICTBA BelIECTB

3apanue. MeTo10M 3JIEKTPOHHOTO OanaHca moaoepuTe
KOA((PHUIHUEHTHI B YpaBHEHUSX, YKAXKHUTE OKHCIUTENb U
BOCCTAHOBUTEJb, HAITUIIINTE JIEKTPOHHBIC YPABHEHUS
MIPOLIECCOB OKHUCIICHUSI M BOCCTAHOBIICHUS

HsPO; + KMnO,4 + H,SO4 = H3PO4 + MNSO4 + K,SO4 +
H,O




CuS0QO4 + H3PO, + H,O = CuH + H3PO4 + H,S0,

Tema 7. 3ananue 1. /{715 raabBaHUYECKOTO DJIEMEHTA,
DJIeKTPOXUMHYECKHe CHCTEMbI 00pa30BaHHOIO IJIACTUHAMU U3 METAIIJIOB
Zn u Ag, norpyXeHHbIX B paCTBOPBI UX COJIEH ¢
KOHIIEHTpallMell HOHOB METaJIOB
A"™ =0,01u B™ =0,05
1) cocraBbTE CXEMY rajibBAHUYECKOTO DIIEMEHTA;
2) HAaIUIIUTE YPaBHEHHS dJICKTPOIHBIX MPOIECCOB U
TOKOOOpa3yrolleil peakiny;
3) paccuHTaiTe MEKTPOABIKYIILYIO CUITY
rajJbBaHUYECKOTO 3JIEMEHTA.
3ananue 2. CocTaBbTe ypaBHEHUS 3JIEKTPOIHBIX
MIPOLIECCOB (QHOJI MHEPTHBII) U MOJIEKYJISIPHOE
YPaBHEHUE PEAKIMU, IPOXOJAIIECH ITPU IIEKTPOIHU3E
paciuiaBa Wwin pacTBopa sjekrponuta paciuia CaCl,
Boruncnute Maccy MeTasuia BbIACIUBLIETOCs Ha KaTo/e,
€CJIU AJIEKTPOJIU3 MpoBoAUIHU Npu cuiie Toka A =10,0. B
TeueHue BpeMeHu = 2,5 4.Bbixon MeTaiuia no Toky Br
coctaBun  98%.
3aganue 3. CocTaBbTe ypaBHEHUS AJIEKTPOIHBIX
MIPOLIECCOB U MOJIEKYJISIPHOE YpaBHEHHE PEaKIUH,
MIPOTEKAOIIEH ITPH JIEKTPOXUMUYECKON KOPPO3HH
raapBadomnapel: Pb - Sn
a) B KUCJION cpeie;
0) B aTMoc(epe BIaKHOTO BO3AyXa.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM
KOHTpOJII)HbIe BOIIPOCKHI IO TEME «XHMHUYecKas TEPMOINHAMUKA»

OCHOBBI XMMHUYECKOI TEPMOJMHAMUKHU: TOHSITHE CUCTEMBI, BUIbI CUCTEM.
TepmoauHaMudeckre napaMeTpsl U PYHKIIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

[TepBblIii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

OHTanbnus Kak QYHKIUS COCTOSIHUS CUCTEMBI. DHTAJIbIINS 00pa30BaHMsI BEILIECTBA.
TennoBoil 3¢ddexr xumuyeckolt peakuuu. DakTopsl, BIMAONIME HA TemIoBoi 3¢ddekt
XMMHYECKON PEaKIIuu.

7. Tepmoxumus. 3akoH ['ecca.

8.  CnencrBus u3 3akoHa ['ecca.

9.  DHrpomnus Kak GyHKIUS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMHKH.

11. Tperuii 3aK0H TEPMOJUHAMUKH.

12. Dueprus ['n606ca.

13. HanpasieHue caMOnpoOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

oo wdE

KOHTpOJILHbIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

XuMnueckast KnHeTuka. CKOpoCTh XMMUYECKOM pEaKLMU U METO/IbI €€ PETYJINPOBAHMS.
BrusiHre KOHIIEHTpAIMK Ha CKOPOCTh XUMHYECKOW peaKIny (3aKOH JACHCTBYIOIINX Macce).
BnusiHue Temnepatypsl Ha CKOpOCTh XUMHUYeckor peakuuu. [Ipasuno Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopust nepexoqHOTO KOMIUIEKCA. DHEpPreTUYEeCKas Juarpamma.

Kpusast Makcsenna — bonsiimana. DHeprerudeckuii 0apbep.

Karanuruueckne CUCTEMBI.

NG~ WNE



BinsiHue katanuzaTopa Ha CKOPOCTh XUMHUUYECKON peakinu.

10. TomoreHHbIH U TeTEPOTeHHBIN KaTaIHU3.
11. KonebaTenpHbIC pEaKIIHH.
12. Xwumunueckoe paBHoBecue. OOpaTuMblie M HEOOpPATUMBIE PEAKIINH.
13. KoHcTaHTa XMMHUYECKOTO PaBHOBECHSI.
14. Cwmemenue xummnueckoro pasHoBecus. [lpunnun Jle-Illarense.
15. BuusHMe KOHLEHTpALUH, JaBJICHUS U TEMIIEPATYPHI.
16. ®da3oBble paBHOBECHSI.
17. ®a3oBble quarpaMMsl Ui OJHOKOMIIOHEHTHBIX CHCTEM.
KonTpouabHbie Bonpocsl 1o Teme «PactBopbn»

1.  Ilousarue pactBopa. PacTBopuMocTh BelecTBa. PactBopumocTs rasa.
2.  PactBoppl. CrnocoObl BbIpaXE€HUS KOHLEHTpAallUM PpacTBOPOB (MaccoBas JA0Js, MOJspHas
KOHLEHTpAaLUs, MOJISIPHAsl KOHLIEHTPALKUs SKBUBAJIEHTA, MOJIbHASL 10JIs1, TUTP).
3. KonnurarusHble cBOMCTBa pacTBOpoB. VaeanbHblil pacTBOD.
4.  3axonsl Payns: | (ronomerpuueckuit) u |l (30ymuinockonn4eckuii 1 KpUOCKOIIUYECKUIN).
5. Ocmoc. Ocmotuyeckoe naBieHue. Cxema oCMOMETpa.
6. KucnorHo-oCHOBHBIE B3aMMOACHCTBUS BEIIECTB.
7. HonHasg Teopus KUCIOT U OCHOBaHUI AppeHuyca. OCHOBHBIEC NMOHATHS U IOJIOKEHUS TEOPUU
Appennyca.
8.  [luccommanus KHCIOT, OCHOBAaHMM M COJEeH C TOYKM 3pEHUS HOHHOW TeopuHM AppeHuyca
(mpumepsl).
9.  Crenens nucconuanuu. CHiibHbIE U c1a0ble JIEKTPOJIUTHL.
10. Huccoumanus cnabbix anmekTponnToB. KoHcTaHTa AMCCOIMAIU.
11. 3akon pazbaBieHust OcTBaibA.
12. Peakiuu mOHHOrO 0OMEHa MEXKIY JIEKTPOJIUTaMu (Ha MpUMepe peakiuii 00pa3oBaHUs CIIad0Tro
3JIEKTPOJINTA, OCAJIKa U ra3a).
13. TIpousBeneHne paCTBOPHUMOCTH.
14. HonHoe mpou3sBeieHre Bobl. BoTOpOHBIN U THIPOKCUIIBHBIN MTOKa3aTeH .
15. Tmaponus coneir. Tunsl rugpoan3a conei.
16. KonuuecTBeHHBIE XapaKTEPUCTUKHU Mpoliecca TUAPOIn3a.
17. ®akTopsl, BIUAIONIME HA MPOIECC THIPOJIN3A.

KonTpoJsbHbIe BONIPOCHI 10 TeMe «/{ucnepcHbie CHCTEMbI»
1. I'ereporennsie cmecu. JlucnepcHble CUCTEMBI.
2. HucnepcHocth. Knaccudukanum 1ucnepcHbIX CUCTEM.
3. Konnmounusie pactBopsl. JInopuibHbie U T10()OOHBIE KOITOUIBI.
4.  CrnocoObl OMy4eHHs KOJUTOMIHBIX PaCTBOPOB.
5. CrpoeHue KOJUIOMIHBIX YacTHII.
6. IIpasuno @asiaca — [leckoa.
7. YcTOWYMBOCTH KOJUTOUIHBIX cucTeM. CTaOMIn3aTophl.
8.  Koarymsmus mnopuibHBIX 1 JTHOPOOHBIX KOJIJIOUIOB.
9.  CenumeHTaIus KOJIOUJIOB.
10. Koarymsiusi KOJUIOMIHBIX PACTBOPOB JIEKTPOINTAMH.
11. TIpasuno Ulynsue — l'apau. Koarynaupyromias ciocoOHOCTb.
12.  Onruueckue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.
13. DnexTpuyeckue CBOWCTBA KOJUIOMIHBIX PACTBOPOB.

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIE
MPOLECCHI»
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agrwdE

OCHOBHBIE IOHATHUS TEOPUH OKUCIIUTEIEHO-BOCCTAHOBUTENIBHBIX PEaKIUil.
OKHCIIMTEIFHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA BCHICCTB.

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIIH.

Tumbl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIUHN (TIPUMEPHI).
OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIM OTEHIHAIL.

Ypasuenue HepHcra.

CocraBieHne OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIU.
HaHpaBHeHI/Ie OKHUCIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKI_[I/Ifl.

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «JJIeKTPOXUMHUYECKUE CHCTEMbI»

DIIeKTpoXUMHUYecKre cucteMbl. Kimaccuukanus 3JIeKTpPOXUMHUYECKHIX TTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE pa3/iesa «MeTaul — pacTBOPY.
[ManpBanm4eckmii 35memMeHT Jdanusms — SIkoowu.

DIEKTPOABUKYIIAS CUJIA TAIbBAHUYECKOTO AJIEMEHTA.

N3mepeHne dICKTPOMHBIX IMOTEHIIMATIOB. Ps  CTaHZApTHBIX AJICKTPOJIHBIX IMOTCHIIMAIOB.

CBOI/ICTBa MCTAJIJIOB B COOTBETCTBUU C UX ITOJIOKCHUCM B PAAY HaHpiDKeHI/II/I

6. YpaBuenue HepHcra.

7. DnexTpoau3 paciiaBoB U pacTBOpOB. KaToaHble U aHOIHBIE POLIECCHI.
8.  OObenunenHbI 3akoH Papazes. Beixoa mo Toky.

9.  Koppo3sus meramioB. Knaccudukaius KOppo3MOHHBIX TTPOIECCOB.

10. Xwumudeckass KOppo3wus.

11. DOnexTpoxumuyeckas KOppo3us. AHOJHOE OKHMCIEHHE METaula U KaTOAHOE BOCCTAHOBJICHHE
OKUCIIUTES.

12. Tlpumepsl KOPPO3UH B KHCIION cpesie U aTMOc(hepHOi KOppo3uHu.

13. CkopocTh KOppO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3ammuTHBIC TOKPHITHSL.

16. DNeKTpOXHMMHYECKUE CTIOCOOBI 3aIUTHI OT KOPPO3UH METAJIOB.

17. Xumuueckue UCTOYHHUKH TOKa. ['aTbBaHMUYECKUIT S11€MEHT.

18. XumuUeckne HCTOUHUKHU TOKA. AKKYMYJISITOPHI.

19. Xwumuueckue UCTOUYHUKHU TOKA. TOMIMBHBIE 3JIEMEHTHI.



MNPUJIO)KEHHUE 2

7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU
HpOMe)KYTO‘-IHaSI arTrecranuia UMECT L CIBIO OHpeIICHI/ITB CTCIICHb JOCTHIXCHUA
3aIUTAHMPOBAHHBIX PE3Y/IbTATOB OOYUCHHUS 110 JUCITUTIIMHE 32 OTPEICICHHBIN Mepruo] 00ydeHHUS.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CPeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHOI aTTeCTAINH:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

OIIK-3: Cnoco0OeH MpUMEHSTh COOTBETCTBYIOIIMN (PU3MKO-MAaTeMaTHUECKU ammapar, METOIbl aHaIM3a U MOJEIMPOBAHUS, TEOPETUYECKOTO U
SKCHEPUMEHTAIBHOIO UCCIIEJOBAHUS NIPU PEIIEHUH TPO(eCCHOHAIBHBIX 3a1a4

OIIK-3.1

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

MOJCIIMPOBAHUU U MMPOCKTUPOBAHUU
OHCProCUCTEM

Hepeqenb meopemu4ecKux 60npocoe

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

Ilpakmuueckue 3a0anus:

1. Jna peakuuu CHy y + COy () =2 CO () + 2 Hy (1) onpenennre BO3MOKHOE HAIIPABICHHUE
CaMOIIPOM3BOJIBHOTO TEUCHHS PEAKIIMH PH CTAHIAPTHEIX YCIOBHSX M ipH  Temmeparype T =927°C,
ecnu TemnoBoi 3¢¢deKT peakuu O0 3aJaHHOW TeMmmepaTypbl HE M3MEHHUTCS. YKaxHUTe: a)
BBIJIETISICTCSl WM IOTJIOUIA€TCS DHEPrusl B XOAE PEaKUH; 0) NpUYUHY HAJIEHHOr0 M3MEHEHUs
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKlIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. YKaxure HalpaBlIeHUE CMEIIEHHUS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKLui: a) PU MOHMWKEHUU TEMIIEpaTyphl, €CIU JaBJICHUE MMOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CITH TeMIIEpaTypa MOCTOSHHA.

3. CKOIbKO MUUTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C TJIOTHOCTHIO 1,84 r/mi
notpedyercst uis npurorosienus 2 i1 0,25M pactBopa?

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

5. 3o1b rumpokcuaa Maruus nonydeH myrem cmemnuanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TOJYYEHHOTO 30JI1 W HAIUIIATE
(bopMyity ero MULEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIIKYILYIO CHIIy U ONPEEIUTE HAlpPaBICHUE CaMOIPOU3BOJIBHOTO
MPOTEKAHUS peakuuu npu CTaHJIapPTHBIX YCIIOBUSIX, UCIIOJIB3YS 3HAYEHUs
OKHUCIIUTENBLHO-BOCCTAHOBUTENBHBIX IToTeHIIMamos Hl + HiPO, — J, + H3PO3; + H,O0.

7. llpuBeaute cxeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISpPHbIE YpaBHEHHUS peakiui,
NPOTEKAIOIINX TPH JIEKTPOXUMHUUECKON Koppo3un ranbBaHonapel  Co/Ni: a) B kucioii cpene; 0) Bo
BJIQXKHOM Bo3ztyxe. OnpenenuTe yOblIb MacChl aHO/1a PU KOPPO3HUHU B KUCIIOi cpefie 3a 20 MUH, ecliu
CKopocTh Kopposun coctapmia 0,01 /4.




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

MHAMKATOpa KOMIIETEHIIUH
8. CocraBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHHSI AJIEKTPOJAHBIX MPOLECCOB (aHO MHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHUE PEAKLINHU, TPOUCXOIAIIEH pH dneKTposnse pactBopa CoSO4 Brruncnure
(bakTHYeCcKoe KOJMYECTBO MeTaylla, MoiydeHHOro Ha kartozae mpu aiektpoiuse Co(NOs),, eciu
AJIEKTPOJIM3 TPOBOJAUIM B TedeHuH | 4. Bbeixon meramna mo TOKy coctaBuil 85%. Ykaxure
BO3MOJKHBIE IIPUYMHBI YMEHBIIEHHS BbIX0OJa METAJIJIA IO CPABHEHHIO C PACUETHBIM.
OIIK-3.2 Crniocoben PUMECHSTh Ilepeuens meopemuueckux 60npocos:
COOTBETCTBYIOIIMNI 1. OCHOBBI XMMHUYECKOM TEPMOJMHAMHUKHU: CHCTEMA, TEPMOJAMHAMUYECKHE I1apaMeTpPhbl
(bu3MKO-MaTEMaTUUECKUN  ammapar | CACTEMbI, YHKIIMM COCTOSIHUS CUCTEMBI. [1epBblil 3aKOH TEPMOIMHAMUKH.
npu TEOPETHUECKOM ul2. DHepreTuka XMuMUYECKUX ITPOLIECCOB.
HKCIEPUMEHTAIBHOM HCCIICIOBAaHUH | 3. OHranbnus. 3akoH ['ecca u ciencTBUs U3 HEro.
B pereHnu 3anau | 4. OHtponus. YpaBHeHue bonbiimana. Bropoii u TpeTuil 3aKOHbI TEPMOJIUHAMUKH.
SHEPTrocOEPEIKEHUS S. Oueprus ['m66ca. HampaBiieHUs XUMHYECKHUX TIPOIIECCOB.
6. Xumnueckass kuHetuka. CKOpOCTh XUMUYECKOU peakiuu. CpeaHsss U UCTUHHASI CKOPOCTH
peakuuu. Kunetnueckas Kpupasi.
7. CKOpOCTh peakliui U METOAbI €€ PEryIUpPOBAHMUSL.
8. Bnustaue Temriepatypsl Ha cKOpocTh peakiuu. [Ipasuno Bant-I'odda.
9. DHeprus akTUBalMu. AKTUBUPOBAHHBIA KOMILIEKC. Y paBHEHUE AppeHuyca.
10. KaTtanuzaTopsl 1 KaTaTUTHYECKHE CUCTEMBI. | OMOT€HHBIN KaTaJIn3.
11. Karanu3aTopsl 1 KaTaJIUTUYECKUE CUCTEMBI. [ €TepOreHHbIi KaTanus.
12. Xumunueckoe paBHoBecHe. KOHCTaHTa XUMHYECKOTO paBHOBECHS.
13. Cwmemenne xumndeckoro pasHosecus. [Tpunuun Jle [larense.
14. PactBopel. CriocoObI BeIpaXeHUsI KOHIIEHTPAIIUK PACTBOPOB.
15. PacTBopbl 2nekTpoiauToB. CTeneHb U KOHCTaHTA IEKTPOJIUTUYECKON TUCCOLUALMU. 3aKOH
pazbaBnenust OcTBaIbaA.
16. Jucconmanus KUCIOT, OCHOBaHUH, cosiell. AM(OTEpHbIE 3TEKTPOIUTHI.
17. PactBopuMocTs. [IpousBeneHne pacTBOPUMOCTH. YCIOBUE OOpa30BaHUS U PACTBOPEHHS
OCaJIKOB.
18. Huccoumnanusa Boasl. MoHHOE npousBeneHne Boasl. pH.
19. I'mpponus coneil. CTeneHb U KOHCTAHTA THIPOIHU3a.
20. Hucnepcusie cuctemsl. Knaccudukanus. Jlnopunsabie 1 muodoOHbIe KOITIOUIBL.

21. CTpoeHHE KOJUIOMIHBIX YaCTHU1l.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

22. Koarynsiuus KoJuIouHbIX pacTBOPOB.

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

24. DIIEKTPOXUMUYECKUE CUCTEMBI. 3akoHbI Dapajies. DIeKTPOIHBIN MOTEHIIUAI.

25. IManpBanmveckwmii 3emenT Jlanusms SAxkoou.

26. DIIEKTPOXUMUYECKUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [I[puMeHeHune 31eKTpoan3a.

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

28. Kopposus. Buast koppo3un. CrocoObl 3alIUTH METAJUIOB OT KOPPO3HUHU.

Ilpumepnvle npakmuyeckue 3a0aHus:

1. Onpenenuth, ¢ KAKUMU U3 YKa3aHHBIX HM)KE BEILECTB MOXET B3aMMOJEICTBOBATH pacTBOP
THJIPOKCHIA Kalus: HoaoBoaopoaHas kuciora, xjmopua menu (II), okcun yraepoma (IV), okcun
ceunua (II), rugpokcun amoMuHUsA, TUAPOKCUA amMMoHHsA. CoCTaBbTE€ YpaBHEHMSI BO3MOKHBIX
peaxiuii B MOJIEKYJISIPHOM U MOHHO-MOJIEKYIIIpHOM hopmax.

2. Ompenenure BO3MOXKHOCTH BOCCTaHOBIEHHs okcuma xene3a FezO, yriepomom mpu
cTaHAapTHBIX ycnoBusx, u temmneparype 1100 K. Peaknust BoccranoBienus FezOs: Fe3044) +4Cy)
== 3FE(K) + 4CO(F)

3. TemnepatypHblif K03 HuLMeHT peakiu paBeH 2,5. Kak U3MEHHUTCS] CKOPOCTh PEakIMU: a) IPH
noBeleHNH Temneparypbl oT 60 1o 100°C; 6) mpu oxJjakJeHUU peakuoHHON cMecu oT 50 no
30°C?

4. Ina obpatumoii peakiun FesOuk) + Hypy = 3FeO) + H O 3anuiure BhIpakeHHe KOHCTaHTBI
paBHoBecust AH°, x/[x = + 69,8. Ilpeanoxure cnocoObl yBeITMUEHUS] KOHIEHTPALUN MPOIYKTOB
peaxiuu.

5. Ilpm mnpoxkaJuBaHMM METAJUIMYECKOrO THTaHa oOpasyercs Oesblii MOPOIIOK, KOTOPBIN
pacTBopsieTCsl B KOHLEHTPUPOBAaHHOM CEpHOM KHUCIOTE€ M CIUIABJsIeTCs €O Iienoubto. YTo
npescTaBisieT coboi 3To coennHenre? Hanummre ypaBHEHUS BCeX YKa3aHHBIX peakIuil.

6. CKOJTBbKO MIITWIUTPOB 96%-HOTO pacTBOpa CEPHOM KUCIOTHI C IUIOTHOCTHIO 1,84 1/mi
notpedyercst 11 npurorosnenus 2 i1 0,25M pactBopa?

7. Kakue BemecTBa M B KaKOM KOJIMYECTBE BbLAEHATCA npu mnpoxoxacHuu 48250 Kiu
aNieKTpuuecTBa yepe3 pactBop xsopuaa mapranina (II)? CocraBbre cxemy 3JEKTpOJU3a 3TOTrO
pacTBopa.
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AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

8. AnroMuHHMIA cKIleTiaH ¢ Meablo. Kakoif n3 MetamioB OyaeT KOppoJaupoBaTh B Cpelie CEpHOU
KHCITIOTHI B aTMOcdepe BIaKHOTO Bo3ayxa? CocTaBbTE CXEMbI AJICKTPOXUMHUECKON KOPPO3HH.

9. IlpoBecTu aHanu3 BAUSHUS KOHIICHTPAI[MH Ha CKOPOCTh XUMUYECKOUN peaKuu
Na,S;03 + HSO, = S + SO, + NaSO4 + HyO mo akcnepuMeHTanbHBIM JaHHBIM. [IpoBectr
00paboTKy MOJIyYEHHBIX IaHHBIX C UCIOJIB30BAHUEM COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHUH.
Pe3ynbTaThl ONTOB MPEACTaBUTH B BUJIE€ TAOIHIIBI 1.

Tabauma 1
Howmep O6bem, M Konnentpanus Bpewms CxkopocTthb
ombiTa | NaS,03 H,O H,SO4 NayS,0s, 102 | nosnenus peakuuu, 10,
MOJIB/JI MYTH, C !

1 1 7 2 1,3

2 2 6 2 2,6

3 3 3) 2 3,9

4 4 4 2 95,2

3) 3) 3 2 6,5

[To nanHbIM TabnUIBl 1 TOCTPOUTH TpaduK 3aBUCIMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUU
THOCYNb(aTa HATpUs, OTIIOKHUB Ha Oocu abcuucc KoHUeHTpammio NaS;Os, a Ha ocH OpAMHAT —
CKOPOCTh PEaKIIHMH.

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




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

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW IUCUUIUIMHE MPOBOIUTCS B YCTHOW (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - OOYYArOIIMIiCS JIEMOHCTPUPYET MOPOTOBBIM YPOBEHH CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTJACIHHBIX 3HAHUH, YMCHHI, HABBIKOB, O0YJAIOIINUICS UCTIBITHIBACT 3HAUYUTEIIHHBIC
3aTpyJHEHHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3aUTEHO» - 00yUaIOIIHNIICS HE MOKET MTOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHHUS U
00BsicHEHUST MHPOPMAIUH, HE MOKET MOKa3aTh MHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



