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Pabouast mporpamMma rnepecMoTpeHa, o0CykaeHa u 0100peHa s peanusaruu B 2026 - 2027
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

[Ipotokom ot 20 . Ne
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3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u oqoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

IIporokom or 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

PaGouas mporpamma nepecmoTpeHa, odcyxieHa u ogodpena st peanuszanuu B 2029 - 2030
yueOHOM roJly Ha 3acejaHuu kapeapbl XUMHU

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

PaGouas mporpamma nepecmoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
yueOHOM roJly Ha 3acejaHuu kKapeapbl XUMHH

[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 XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKMX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YICHUU
CHeNUaIbHbIX JUCIUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

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

Juctumimaa XuMusi BXOJUT B 00s3aTeNIbYI0O YacTh Y4eOHOTrO IiaHa o0pa3oBaTeIbHOM
MIPOrPaMMB.

Hdns  u3ydeHuss  AMCHMUIUIMHBL ~ HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIAJICHUS),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTpaMMBI CpeHEl 00111e00pa30BaTEIHLHOM ITKOJIBI

3HaHus (YMEHUS, BJIAJICHUS), MTOTYYCHHBIE IPH M3yYECHUU TAHHOW IUCIMUILIUHBI OyIyT
HEOOXOIUMBI JIs1 U3YYCHUS] JUCIUILTNH/TIPAKTHK:

I'eonorus

be3ornacHoCTh JKU3HEIEATENBHOCTH

3 Komnerenuuun odyyarouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOECHHUS
AUCHHILIMHBI (MOYJIS) U INIAHUPYEMbIe pe3yJibTaThl 00y4YeHust

B pesynbrare OCBOCHHSA IUCHUIUIMHBI (MOIyJsl) «XUMHUS» OOYYAIOUIUHCSA TOJKEH
001a/1aTh CIEAYIONTIMHI KOMITCTCHITHSIMHU:

KOI{ HHIUKaATOopa I/IHIII/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

VYK-1 CnocoGeH oCylIecTBIATh KPUTUYECKUI aHaIW3 MNpOOJIEMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO MOJIX0/1a, BRIPA0aThIBATh CTPATETHUIO JICHCTBHI

YK-1.1 AHanu3upyeT NpoOJEMHYIO CHTYallMl0 KaK CHCTEMY, BBIABIAS €€
COCTABJISIIONINE U CBSI3U MEXTY HUMU
YK-1.2 KpuTndecku orieHUBaeT HAJICKHOCTh UICTOYHHKOB HWH(OpMAaNnu, paboTaeT ¢

MPOTUBOPEUNBOM HMHPOpMAIEl U3 pa3HBIX HCTOYHHKOB, OIMpEAeIsieT
npoOensl B HMHPOPMALMKM, HEOOXOAUMOM HJisi pEIIeHUs] MPOOJIeMHON
CUTVAIINH, U IPOEKTUPYET NPOLIECCHI 10 MX YCTPAHEHUIO

YK-1.3 Pa3zpabatbiBaeT U colepiKaTenbHO apryMEHTHUPYET CTPATEeTHUI0 PEelIeHUs
MpoOJEMHON CUTyallMM Ha OCHOBE CHUCTEMHOTO M MEXIUCITUTUTMHAPHOTO
MOAXOAOB; CTPOMT CLEHAapUU pealu3aliid CTPATeTuH, OmIpenemss
BO3MOYKHBIE PUCKH U TIpeIaras MyTH UX YCTPaHEHUS




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmast Tpy10€MKOCTh JUCIIUTUTMHBI COCTABIIAET 4 3a4eTHBIX enHUI 144 akaj. 4acoB, B TOM YHCIIE:
— KOHTaKTHasi paboTa — 6,4 akaj. 4acoB:

— ayJIuTOpHasd — 6 aKaJ. 4aCoB,

— paeayautopHas — 0,4 akaj. 4acos;
— camocTosiTeapHas padota — 133,7 akal. 4acos;

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

— MOJTOTOBKA K 3a4éTy — 3,9 akaj. yac

®dopma aTTecTaluu - 3a4E€T

AynutopHas s s
KOHTaKTHas pabora E z ®dopma TeKyIero
=
B aKaJl. 4acax 5] Bug KOHTPOJIS
Pazpmen/ Tema 2 (B axaz. acax) £EB . P Kon
> & © | caMOCTOATENIFHOM | ycIeBaeMOCTH U
JUCIIUILIAHB R [~ . | KoMIeTeHIH
2 5 paboThI TIPOMEKYTOYHOM
nab. | mpakrt. [ 5 &
Jlex. 2 e aTTecTaluu
3aH. 3aH. | QO &
1.
CaMOCTOSTEIBHOE
H3ydYeHne Y4eOHOM
qu Ha 31;10171 3amuTa VK-1.1,
1.1 Xumuueckas TepMOJHUHAMHUKA 21 e );T - KOHTPOJIbHOM YK-1.2,
PaTyphl; paboThI. VK-1.3
- peleHue
KOHTPOJIBHON
paboTslL.
CaMOCTOSITEIBHOE
H3ydeHne y4eOHOM
qu Ha z:oﬁ 3amura YK-1.1,
1.2 XuMnueckass KHHETHKA 22 e );T . KOHTPOJIBHOM VK-1.2,
PaType; paboThI. VK-1.3
1 - peleHue
KOHTPOJIbHOU
paboTsl.
- oopmiieHUE
OTYETA I10
71a60paTOPHBIM
aborawm;
p ’ 3amura
CaMOCTOSITEIIEHOE nabopatopoi YK-1.1,
1.3 PacTBOpBI 2 1 24,7 -| pabotbl. 3amura VK-1.2,
u3ydyeHne yueOHon .
N KOHTPOJIbHOM YK-1.3
¥ HAYYHOU
paboThI.
JIUTEPaTYpHI;
- peleHue
KOHTPOJIbHOU
paboThI.




CaMOCTOSITEIbHOE
n3yueHne y4eOHOH

i HAVAHO Samura VK-1.1,
1.4 [TucniepcHbIE CUCTEMBI 22 e }:i . KOHTPOJIBHOM YK-1.2,
PaTyphl; paboTHL. VK-1.3
- peleHue
KOHTPOJIBHON
paboThL.
CaMOCTOSTEIBHOE
15 H3yq;}:;e y;ngOH Samura VK-1.1,
OKHUCIINTENIBHO-BOCCTAHOBUTEILHBIE 1 20 e };'; . KOHTPOJIBHOM VK-1.2,
IPOLECCHI PaTyphl; paboThL. VK-1.3
- peleHue
KOHTPOJIBHON
paboThI.
- ohopmieHHE
oT4eTa 1o
1a60paTOPHBIM
pabortam; ammra
CaMOCTO;ITEHLHOE J1abopatopHoii YR-L1,
1.6 DneKTpOXMMHUYECKUE CUCTEMBI 2/0,41 24 | pabotsl 3amura VK-1.2,
HsyreHHe y%? tou KOHTPOJIbHOU YK-1.3
Y HAyYHOU paboTs!
JIUTEPATYPBI; ’
- peleHue
KOHTPOJIBHOU
paboThI.
HWroro no pazneny 4/0,41 133,7
Hroro 3a cemectp 4/0,41 133,7 3a4ET
Wrtoro no aucuuIinHe 4/0,41 133,7 3a4eT




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce mnpenogaBaHMA AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaaULMOHHAS
MH(POPMALMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeNIbHbIE TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuuii-0Oece1bl M Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'/I€ TEOPETHYECCKUI
MaTepHuall 3apaHee BbIIAeTCsS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO M3y4YeHMsl, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIGKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO U3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIOJIb30BAHUEM JEMOHCTPALIMOHHOTO XHMHMYECKOIO SKCIIEPUMEHTa, KOTOPBIH IO3BOJISET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOY4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
MIOMOILBIO IEMOHCTPALMH SBIEHUI, peaKLUil WK IPOLECCOB.

Jns peanusannu nHGOPMAIIMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOIOTUU
IIPOBOJIATCS JIEKLMHU-BU3YAIU3AL1H, B X0Jl€ KOTOPBIX H3JI0KEHHE TEOPETUYECKOro MaTepualia
COIIPOBOXAAETCS IPE3EHTALUE.

JIeKIIMOHHBIN MaTepHall 3aKpeIuiieTcss B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peajbHBIMH XUMHYECKHMMH BemiecTBamu. Ha maGopaTopHbIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBECHUH J1a00PaTOPHBIX 3aHATHM MCIOIb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
MIO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBs3eH MeXy KOHKPETHBIM 3HAHUEM U €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BaTh TEXHOJOTHIO KOJUIEKTUBHOIO
B3aUMOOOyYeHus (MapHyr paboTy) Tpex BHUJIOB: CTaTHYeCKas Mapa, JUHAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (GOopMyJIUpyrOT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPABHEHUSI.

CamocrosTenbHas pabota oOyyarolIMXcsl BKIIOYAeT B ceOs caMmble pa3HOOOpa3HbIE
(dbopMBl y4eOHOH NEATETHHOCTH: BBINOJHEHHUE JOMAITHUX 3a/aHUH, 3aBeplIeHne 0(OpMIICHUS
1a00paTOpHBIX paboOT, HOArOTOBKA K NMPAKTHUKYMY, U3yYE€HHE OCHOBHOTO U JIOTOJHUTEIBLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEHHE U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBOoM arrectaruu.CaMocTosITeNIbHasE padoTa o0yJaronuxcsl TOJDKHA OBITh HalpaBiieHa 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
nepesl MpenoJjiaBaTesieM, SBISIFOTCS: BBISBICHHE CTENEHM IPAaBWIBHOCTH, O0beMa, TIyOHHBI
3HaHUH, yMEHU, HABBIKOB, MOJYYEHHBIX NPH U3yYEHUM Kypca Hapsay C BbIIBIEHHUEM CTETIEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUM U HaBBIKOB.

CoBpeMEHHbBIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
¢dopmamu koHTposid. OOyyaromuMcsl IpeIaraloTcss TECTbl U 33Ja4ld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTU3MPOBAHHOM CHUCTEMON NpoBepkH. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Croco0 KOHTPOJS MO3BOJISIET CTYJAEHTaM B J1I000€ BpeMsl MPOUTH TeCT, MpoaHaIU3UpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YuedHO-MeTOoANUYECKOE 00ecTeueHe CAMOCTOSTEIbHOM PadoThl 00yYaloIMXCS
[Ipencraieno B npuiioxkeHuu 1.



7 OueHOYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOH aTTecTalluM
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHue TUCIIUTLTUHBI (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: bakanaBpuar). - 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. -
Maruutoropek : MI'TVY, 2015. - 1 snekrpon. onr. guck (CD-ROM). - 3arn. ¢ turyin. 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) lonoTHUTEILHAS JIUTEepaTypa:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texumdyeckui 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 : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. 3kpa"a. - 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 : 3ICKTPOHHBIA. -
Ceenenus nocrynnsl Takoke Ha CD-ROM.

3. Konapa, JI. I'. OxucnnTenbHO-BOCCTaHOBUTENIbHBIE peakuuu. OCHOBBI AJIEKTPOXUMHUH '
yuebnoe nmocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marauroropek : MI'TY, 2015. - 58 ¢. : ui.,
TaoI. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara obpamenus: 26.04.2023). - MakpooObekT. - TeKCT : DIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass KuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS '
npaktukyM / O. A. Mumypuna, D. P. Mymimuna, O. B. EpioBa ; MarHuTOrOpCKHii TOC. TEXHUYECKHIMA
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 oOpamenus: 26.04.2023). - MakpooObekT. - TekcT : 3ICKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

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

6. Kpartkwmii cnpaBoyHHMK (usnko-xumuueckux BemwuumH / coct.. H. M. Bapon, A. M.
[Tonomapesa, 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. - Tekcr:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BhICIINX YU€OHBIX 3aBeIeHUIN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:



Hay4JHO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeToanyeckne yKazaHus:



1. Mumypuna, O.A. DHepreTuka XUMHUYECKUX TMPOIIECCOB: METOIUYECKHE YKa3aHUs K
nabopaTopHbEIM paboTaM MO TUCHUILUIMHE «XHUMHS UIsi O0ydarolmIuXcs BCEX HaIpaBICHUN
MOJArOTOBKM M CIEIHAIbHOCTeH jgHeBHOW (opmbel  o0yuenuss / O.A. Mumrypuna;
Marnuroropckuii roc. tTexuudeckuii yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2023. — 11 c. — TekcT : HeMOCPEeACTBEHHBIH.

2. Komsama, JII. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YyKa3aHUSA JUIA
CaMOCTOSITENIbHOM pabOoThl MO NUCUUIUIMHE «XUMUS» N7 00ydarolIuXcsl BCEX HarpaBICHHM
NOJrOTOBKH W cnenuanbHocTed Bcex (opm oOydenus / JL.I'. Komsna; Marautoropekuii roc.
texuuyeckui yH-T uM. ['. . HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocoga, 2023. - 18 ¢. —
Tekcr : HenocpeICTBEHHBIM.

3. Komsma, JLI. CkopocTh XHMHUYECKHUX pEaKIHA M XHUMHUYECKOEC pPaBHOBECHE:
Metoauueckne ykasaHus K J1aOOpaTOpHbIM paboTaM MO0 AMCHUIUIMHE «XUMHUS» IS
00y4aroIIMXcs BCEX HANpaBJICHUI NOATOTOBKH M ClielHaibHOCTEH Bcex (hopm oOyuenus / JL.T.
Komsima, E.B. Tapactok; Maruutoropckuii roc. Texuuueckuid yH-T um. . U. HocoBa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2023. —8 ¢. — Tekct : HemocpeACTBEHHBIH.

4. PognonoBa, H.M. Xumuueckass kuHeTHKa. XMMHUYECKOE PaBHOBECHE: METOJINYECKUE
yKa3aHUs JUIsI CAMOCTOATENBbHOM paboThl MO TUCHMIUIMHE «XUMUS» s 00yJaromuxcs BcexX
HAIMpaBJICHUH MOJrOTOBKHM M CIeIHaibHOCTeH Bcex dopm oOyuenus / H.U. 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 Jab0paToOpHBEIM paboTaM 1o
JUCHUILTUHE «XUMHUSD A1 00Y4aroIIUXCsl BCEX HANpaBICHUN MOATOTOBKH M CIIEUATbHOCTEH
Bcex Gopm ooyuenus / JI.B. Uynposa, T.M. Kynukosa; MarHUTOropckuii roc. TeXHUYECKUN YH-T
uMm. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2023. — 41 c. — Tekcr
HEIOCPEICTBEHHBIMN.

6. Uymnposa, JI.B. PactBopsl: MeToanueckasi pa3paboTka K CaMOCTOSTeNIbHOM paboTe mo
TUCHMIUIMHE «XHUMHS» i1 O0OYyYaroIIMXCS IO BCEM HAlpaBICHUSIM IOJATOTOBKU U
crienuabHOCTAM Beex (opm oOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumypusa;
MarnuTtoropckuii roc. tTexuudeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. 1.
Hocoga, 2023. — 26 c. — TekcT : HermocpeACTBEHHBIMH.

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

8. Konsima, JI.I'. OkuciauTenbHO-BOCCTAHOBUTENbHBIE PEAKIIMM: METOJUUECKUE YKAa3aHUs
K J1abopaTopHOM paboTe MO IUCHUIUTUHE «XUMHUS» ISl OOYYaroIIMXCs BCEX HaIpaBICHHUI
HNOATOTOBKH W crenuanbHocTeld Bcex ¢Gopm ob0yuenust /| JLI. Komsma, E.B. Tapactok;
MarnuTtoropckuii roc. tTexundeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. N.
Hocoga, 2023. — 10 c. — TekcT : HemocpeaCTBEHHBIH.

9. Komsma, JI.I'. OkucIuTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH U AJIEKTPOXHUMUYECKHE
IPOIIECChl: METOAMYECKas pa3paboTKa K CaMOCTOSITEIbHON padoTe A 00ydyaromMXcs 0 BCEM
HaMpaBJICHUSAM TOATOTOBKH M CHeHUaIbHOCTIM Bcex ¢opm obyuenust / JL.I'. Komsama, E.B.
Tapacrok, O.P. Mymnuna; Marauroropckuii roc. texnudeckuii yH-T uMm. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. — 41 c. — TekcT : HemoCcpeICTBEHHBIH.

10. Mumypuna, O.A. DNEKTPOXMMHYECKHE IMPOIECChl: METOJMUYECKHE YKazaHUs K
nmabopaTopHON pabOTe MO MUCHUIUINHE «XHUMHS» IS 00YJaromUXCsl TI0 BCEM HaIpaBICHUSIM
MOJOTOBKH W CIIEIMANBHOCTSM Bcex Gopm oOyuenust / O.A. Mumypuna, H.M. Poauonosa;
Marnutoropckuii roc. Texanaeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.
Hocoga, 2023. — 13 ¢. — TekcT : HemocpeACTBEHHBIH.



r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypcehI:

IIporpammHoe o6ecnneuenne

HaumenoBanue o
o Ne norosopa CpoK JIeHCTBYSI JINIICH3UH
MS Office 2007 |y, 135 o1 17.09.2007 SeccpouHo
Professional
7Zip CBOOOJTHO 0EeCCPOYHO
FAR Manager |cBo60HO 0eccpouHO

IIpodeccnonanbabie 6a3bl JAHHBIX 1 HH(OPMAIIMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

DneKkTpoHHBIE pecypchl Oubmmorexkn MITY
uM. I'.11. HocoBa
Poccuiickas T'ocynmapcTBeHHass OuOamoTeka.
Karanoru
®denepanbHOE TOCYIAPCTBEHHOE OFOJKETHOE
yUIpEKICHUE «Denepanbupiii  uactutyr|URL: http://www1.fips.ru/
MPOMBIIIEHHON COOCTBEHHOCTHY
Wudopmanmonnas cuctema - EnuHoe OKHO
JIOCTYIA K MH(POPMAIMOHHEIM PeCypcam
ITouckoBass cucrema Axkagemus Google
(Google Scholar)
HanmmonanpHas
undopmanonHo-ananuTuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuil MHAEKC HAay4YHOI'0 HMUTHPOBAHUS
DnekTpoHHas 0aza NMEPUOIUYSCKUX H3AaHHUI
East View Information Services, OOO

9 MarepHaJIbHO-TeXHHYECKOE o0ecneueHne QU CIUIINHBI (MOTYJIs)

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 00ecIIeYeHne JUCIUTUINHBI BKITFOUAET:

Y4eOHble ayauTOpHM JJIs  TPOBEACHUS 3aHATUH JeKIHOHHOro Tuma. OcHamieHue:
MynbTHMeANIHBIE CPEICTBA XPAaHEHHUS, ITEpeJauu U MpeICTaBIeHUs UHPOPMALIUH.

Y4eOHblE aymuTOPHHM ISl TPOBEINCHHS  JIA0OPATOPHBIX  3aHATHH, TPYNIOBBIX U
WH/IMBUYAIbHBIX KOHCYJbTAIUM, TEKYIEro KOHTPOJS M MPOMEXYTOYHOHM aTrectanuu. OCHalleHHE:
Oo6opynoBanue a5l BBIOTHEHHS J1a00OPaTOPHBIX paboT, XMMUYECKas MoCyia, peakTHBbl, Harmsgase
MaTepHalbl: TAOJINIbI, CXEMBbI, TJIAKAThI.

[Tomemenust 1yt caMocTOsTENbHOM pPaboThl oOydaromuxcs. OchHarenue: [lepcoHanbHbIE
koMmmbioTepsl ¢ makeroM MS Office, Boixomom B VHTepHET W € JOCTYIIOM B 3JIEKTPOHHYIO
WH(POPMAIIMOHHO-00pa30BaTENBHYIO CPEly YHUBEPCUTETA.

[ToMemienust A XpaHeHUs: U NPOPUIAKTHIECKOTO 0OCITYKUBaHUS Yy4eOHOTO 00OpYyIOBaHUS.
Ocnamenue: Cremnaxu, cei@bl 1J11 XpaHeHHs] y4eOHOro ooopyaoBanus. MIHCTpyMeHTHI U1 peMOHTa
1a0opaTOpHOTO 000PYJOBAHUS.



MNPUJIO)KEHHE 1

6. YueOHO-MeTOIMYECKOE 00ecneyeHre CaMOCTOsITeJIbHO padoThl 00yJaommxcest

CamocrosarenbHass paboTa o0OydarOUIMXCS MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MPOMCXOJUT Kak BO BpeMs JIaDOpaTOPHBIX 3aHATUH, TaK M Ha IUJIAHOBBIX KOHCY/IbTALUAX, U Ha
BHEAYIUTOPHYIO, MPOUCXOMSAIIYI0 BO BpPEMs MOJATOTOBKM CTYAEHTaMU OTYETOB IO JIAOOPaTOPHBIM
3aHATHUSM U BBIIIOJIHEHUS IOMAITHUX 3adaHU.

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

BapHaHTLI TeMaTHYeCKHUX TeCTOBBIX 3aJaHuM IJ19 TEKYHIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tectax no teme «XuMu4eckass TEPMOAMHAMHUKA»: MIEPBBIC IECTh 3aIaHUN OLICHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aimi, a BOCBMOE, IEBITOE U IECITOE 3aJaHusI — B 2 Oayia.

Teer Ne 1

ITpu paccMOTpEHUU XUMHUECKON Peakluu cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbI
0) MPOAYKTHI XUMUYECKOU PeaKIuu
B) pEaKUMOHHBIN COCY]l
I) HCXOAHbIE PEareHThl U IPOAYKThl PEaKLUU
IlepBslii 3aK0H (TIEpBOE HAYaAJI0) TEPMOJIMHAMUKHA MAaTEMaTUUECKU 3alIUChIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
0) K=R/Nj r) AU= Q-W
B sk30Tepmuueckoii peakuuu:
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
CrangapTHbie TeroBble 3)(PEeKThl MPUHITO 0003HAYATH!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
Kakue u3 npuBeneHHBIX peakiuil SBISIOTCS YHIOTEPMUIECKUMU?
a) 1/2 No+ 3/2 H,=NH;3 AH = — 46 K]I»x/Moib
0) H,+4/2 0,=H,0, AH = -242 K]Ix/Monb
B) 1/2 N2+ 1/2 0,=NO , AH = 90 K]I>x/mMomb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

Kakas u3 HanmucaHHBIX HMKE pEaKIMil OTBedyaeT TeIuioTe oOpa3oBaHMs okcujaa 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
[Tpu BoccTanoBnennu 16r okcuaa menu( || ) mo peakmu :

CuO () + C (rpagmr) = CU (o + CO (), mormotuaock 22 /K TENIOTHI.

OHTtanenus o0pa3zoBaHus okcuaa meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu NiO oy + C (paguny = Ni g + CO (y Ompenenure BO3MOXKHOE HalpaBlICHUE
CaMOIIPOU3BOJILHOIO TEUCHHS PEAKIIMU IPU CTAHJIAPTHBIX YCIOBUIX U IIpHU Temiepatype 627°C.

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

B orBere ykaxute 3HaueHHs >Hepruu ['mOOca mpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°Cun Temneparypy Hayajia peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTpONUs IpHU pa3IokKeHUN KapOoHaTa KaabLus?
a) yBEJIMYUBAETCS B) HE YMEHbIIIAETCS
0) yMeHbIIaeTcs T') HE 3HAI0
10. [lanHast peakuus:
2KClO3 (TB) —2KCl1 (TB)+302 @ AH<O
MOJKET CaMOITPOU3BOJIBHO MTPOTEKATh
a) B IPSIMOM HampaBJIeHUU B) HE MOJKET IIPOTEKATh
0) B 00OpaTHOM HaIpaBJICHUH T') HE 3HAI0

XuMHu4Yeckasa KHHETHKA

B Tectax o Teme «XuMuuecKasi KHHETHKa»: IEPBOE, BTOPOE, TPEThE, YSTBEPTOEC U MATOC 3aTaHUS
onenuBarorcs B 0,5 Oajia; mecroe, ceAbMOe, BOCBMOE, JIEBITOE U IecIToe — B 1 0ajl, a OUHHA/IIATOES
—B 2,5 Oaia.

Tecr Ne 1

1. Pazgen XuMuu, U3ydaroIHid CKOPOCTH M MEXaHU3MbI XHMHYECKHIX PEaKIUi, Ha3bIBACTCS
a) XMMUYecKas TepMOJIMHAMHKa
0) TepMOXUMHUS
B) XUMHUECKasi KHHETHUKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB
0) M3MEHEHNE KOJIMYECTBA BEIIECTBA PEareHTOB (MM MPOIYKTOB) PEAKINH B €ANHUILY BPEMEHHU
B €IMHUIE 00beMa
B) KOJIMYECTBO BEIIECTBA IMPOJYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKIIuu
3. B Kakux eIMHUIAX BBIPAXKAETCS CKOPOCTh XUMUUECKON peakiuun?
a) MOJIb JI et
0) 6e3pa3mepHas BeIMYMHA
B) MOJIB’ ¢
4. Or kakux (pakTopoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT IPUPOJIBI PEarupyIONINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO COCyIa
5. CocTosiHuEe XMMHYECKOT'O paBHOBECHUSI OOPAaTHMBIX IPOLIECCOB KOJUUYECTBEHHO XapaKTepU3yeTcs ...
a) PaBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) sHeprueil akTUBHU3aLUU
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anuceiBaercst BBIpaKe€HHE JJIsi CKOPOCTH pEaKIiH
4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)



a) V = k[NO]*[H,0] 6) V = k[NH3][O>] 8) V = k[NOJ*[H,0]°
7. Kak 3anumiercs: BeIpaykeHHE 11 KOHCTAHTHI paBHOBecus peakiun A +2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D]/ [A][B]
B) Kp = [A][B] 7/ [C][D]
8. Kakoii oTpe3ok Ha [uarpaMMe MoKas3bIBaeT 3HaYeHUE TeIIOBOro ¢ ¢dexra peaxuu?
a)l E.*% .
t
0)2 2

B) 3 i
/ 3
— A\

v

XOJI PEaKINK

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 peakuuun 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. PaBHOBeCHasi KOHIIEHTpaIHsI BOJOPOa paBHa 1,2 MoJb/1. BEIUKMCINTE MCXOIHYIO KOHIIEHTPAIHIO
BOJIOpOJIA.

a) 1,2

0) 3.5

B) 5,0

PacTBOpbI

B tecrax mo teme «PacTBopbl»: mepBoe 3amaHHe oOlleHHMBaeTcs B 1 Oamn; BTOpoe, TpeTbe,
Y4eTBEpPTOE, MATOE U IIECTOE 3a1aHus - B 1,5 Oana; ceibMoe, BOCBMOE, JIEBIATOE H JISCATOC — B
0,5 6anna.

Tect Nel

1. s ypaBHenus peakiuu Cu SO4 + KOH —... cokpallieHHOe MOHHOE YpaBHEHHE 3alUIIeTCs] B BUJIE
1) 2K'+S0,7 = 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. Ins momasienust ruaponusa xiaopuaa xpoma (I1I) cnegyer
1) 1006aBUTH CONMAHYIO KHCIOTY
2) 100aBUTH IIEI0Yb
3) pa30aBUTH PACTBOP BOJOM



4) TOBBICHTH TEMIIEPATYPY
5. B pasbaBiiecHHOM pacTBOpE, MPUTOTOBICHHBIM W3 THAPOCY/Ib(ara KajblMsg W BOIBI, CyMMa
K02(pPUIMEHTOB B ypaBHEHUN HEOOPATUMOM JTUCCOIMAIINHA PACTBOPEHHOTO BEIIECTBA — 3TO

1)3 2)4 3)5 4)6
6. PacrBopumocTs Okcanara cepebpa passa 3,27-107° 1/ 100r H,O. Omnpenenute NpoM3BeIcHHE
pactBopumoct AgyC,04
1) 510" 2)1,16:10°*  3)10,710° 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] KaJIHsI

3)  xJopuI Kalblus

4) MaprasioBas KHUCJIOTa
9. U3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT MMETh IIEIOYHYIO WU KHCIYIO Cpemy.
[IpuuuHOIi 3TOTO ABIAETCA ...

1) osnexTponu3 coneit

2) IUCTIPOIOPIHOHUPOBAHHUE CONEi

3) ruapaTHpOBaHHUE COJICH

4) THAPONIHU3 COJCH

10.3na4yenne PH uncroit Bosbt ipu 25°C cocrasisieT
N1 2)7 3)0 4) 10

I[I/ICHepCHbIe CHCTEMbI

B tecrax mo teme «I[I/ICHGPCHI)IG CUCTCMBD». IICPBOC, BTOPOC, TPETHC M YCTBCPTOC 3aJaHUIA
OLICHUBAIOTCA B 1 6ann; IIATOC M IICCTOC 3alaHUA - B 3 famna.

Tect Nel

1. VYkaxwurte pa3Mepbl YaCTHIl KOJJIOUIHBIX CHCTEM
1) menbiie 1 HM
2) 6ombiire 100 HM
3) ot 1 am 10 100 HM
2. Kakme wHOHBI CMOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEHOT
MOJIOKUTEIBHBIN 3apsia?
1) KaTHOHBI
2) aHHOHBI
3) moJIsIpHBIE MOJICKYIT
3. JIst KaKoro IIEKTPOJIMTA TOPOT KOArYJISIUU KOJUIOUIA C MOJ0KUTEIBHO 3apsKEHHON YaCTHIICH
JIOJDKEH ObITh HAMMEHBIINM?
1) xnmopu Kamust
2) cynbdar Kamus
3) oprodochar Kamus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”
KaKOM AJICKTPOJIMT MUTPACT POJIb HOHHOTO CTabuIn3aTopa’?
1)  xuopun xene3a (111)
2) BOIa
3)  TUAPOKCH[ KaJUs



5. Ilpu B3ammonmeiictBuu 20 mu 0,001H nutpata csunna (1) ¢ 10 ma 0,02H cynedara xamms
obpazyercs 3o0mb cynbdara cBunna (ll). K kakomy s1eKTpoAy IOKHBI MEPEeMEIIaThCsl YaCTHUIIBI
JTUCTIEPCHOM (pa3bl IPH AIEKTPOIH3E?

1) HaxoASTCS B COCTOSSHUM TUHAMUYECKOTO PABHOBECHUS

2) K KaTody

3) k aHOY
6. B nBe kon0ObI HanmuTo 1o 50 MIT 307151 THAPOKCHAA kKee3a. [Iist Toro 4ToObl BEI3BATH KOATYIISIHIO
30114 moTpedoBaioch 100aBUTh: B epByto — 5,3 mi 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa ¢ocdara HaTpusi. Berancaute mopor KoaryJisiui Kaxaoro dJIEKTPOJIUTA.

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 qeBsToe — B 2,5 0ajioB.

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 IIPEBPAILAIOTCA B MTOJIOKUTEIbHO-3aPKEHHBIE HOHBI
2) ITOJIOKUTEIIBHBIN 3apsii HOHA YMEHBIIAECTCS
3) OTpHULATENIbHBIN 3aps]] MOHA YBEIUYHUBACTCS

3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopuroHupoBaHus NPUHALJIEHKHUT ...

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

4. K BOCCTaHOBHUTEIISIM 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)-20)-1
6. [lepmanranar kanus B OBP, nporekaromux B KUCIION cpefie, BOCCTAaHABIUBAETCA 1O ...
1)  karnona Mn?*
2)  wmanrasar-mona MnO,”
3)  oxkcuma maprania (1) MnO
7. B peakiun, npotekarotieit mo cxeme Cr,Sz + KNO3 2 K,CrO4 + K;SO4 + NO OKHCICHHIO TTOIBEPraroTCs
CIICAYIOIINE DJIEMEHTHI ...
1) asorucepa
2)  cepau XpoMm
3)  XpoM H 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



3J1e1ch0ngnqec1me CHUCTEMBbI

B Ttecrax mo Teme ((3J'I€I(T];)OXI/IMI/I‘ICCKI/IG CUCTEMBD». IICPBOC, BTOPOC MU IIATOC 3adaHUA

OIICHUBAIOTCS B 1 6aut; TpeThe U ueTBepTOoe 3amanus— B 1,5 Oaiia; mectoe u cenpbMoe — B 2 Gaa.

Tect Nel
1. DNEeKTPOIHBIN MTOTSHIIUAN ONIPENIENISIOT M0 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Knaneiipona
3) Bonpumana
4) Appennyca
2. Paccunraiite DJIC ranpanudeckoro snementa Mg|IMgSO,||CuSO,/Cu npu craBmapTHBIX
YCIIOBUSIX
1) -2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakue npoaykThl 00pa3yroTcsi Ha KaTOe MPH AJICKTPOJIM3E PacTBOpa HUTpaTa cepedpa’?
1) BOJIOPO/T
2) cepedpo
3) a30THAs KUCIIOTa
4) KHCJIOPOJI
4, VYkaxute cymMmmy KO3pQHUIMCHTOB B YpaBHEHUH JICKTpOn3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas ¥W3 TOpPHUBEICHHBIX  OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIHMHA  MPOTEKACT

CaMOIIPOU3BOJILHO B NPSIMOM HallpaBJIeHUN?

6.

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...

Bbluuciute Maccy LMHKA, MOJIYYEHHOTO TIPH 3JEKTpoiu3e cyinb(ara IMHKA, KOTOPBIN

poBoAMIN B TeueHue 20 cex npu cuiie Toka 1A

7.

1) 2,1:10%
2) 0,05

3) 0,013
4) 6,7-107

HpI/IBeI[I/ITC CXEMbI JJICKTPOAHBIX MHPOHECCOB W MOJICKYJIIPHOC YpPaBHCHUC PCAKIUH,

NPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKON KOPPO3WH rajbBaHomapbl Zn|Mg B cepHokucion cpene. B
OTBETE YKOXKUTE CyMMY KO3(DPHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

1) 6
2) 5
3 4
4 8

BHeay,Z[I/ITOpHaSI CaMOCTOATCIIbHAsA pa60Ta o6yqa101unxc;1 OCYIICCTBIIKICTCA B BUAC U3YUCHUSA

JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jielly ¢ MpopaboTKoi Marepuaia; ohOpPMIICHUS OTYETOB MO
n1a00paTOPHBIM paboTaM U BBITIOJHEHHUS JIOMAITHUX 3aaHUH.



BapuaHThl TEeMATHYECKUX JOMAIIHUX 3aaHUH VISl BHEAYIUTOPHOI CaMOCTOSITEIbHOM padoThI
CTY/A€HTOB MO0 TeMaM

Jlomamuee 3aganue Ne 1
1o TeMe «XHUMHYeCKasi TEePMOIUHAMHUKA»

B momariHeM 3a1aHuu 1Mo TeMe «XUMHUYECKas TEPMOJANHAMUKA»: ITepBast 3aJada OIIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6aya; Tpeths — B 1 6a.

3amaga Nel

Juisa peakunn CHy o + COy () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIlpPaBIICHUE
CaMOTIPOM3BOJIBHOTO TEUCHHS PEaKIHH IIPH CTAHIAPTHBIX yCIOBHAX W pi  Temmeparype T = 927 °C,
€CITH TETIOBOM A(PEeKT peakuu A0 3aJaHHON TeMIepaTypbl HE U3MEHHUTCSA. YKaXKHUTE: a) BBIICIACTCS
WIA TIOTJIOUIAETCS SHEpPIrus B XOJA€ peakuuu; 0) NpUYMHY HAWJEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccuuraiiTe TemepaTypy Hadaja peakliiH.

3amaga Ne2

Beruncnure temoBoit  addexr peakuuu: CaCy  + 2 HoOpy = Ca(OH); () + C2H (1), monb3ysce
CTaHJAPTHBIMH TEIUIOTaMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEIIOThHI BBIICIUTCS UIIH
MOTJIOTHTCS TIpu oOpazoBanuu 2,24 1 CoH,?

3azmaga Ne3

[To TepMOXUMHYECKUM YpaBHEHHSIM PACCUUTANTE TEIUIOBOU APPEKT peaKIiu:
Hyy + COz)=CO iy + Ha Oy. TepmoxuMuueckue ypaBHEHHS:

a) H2 ) + 02 = HzO () AH = -241,9 KI[)K;

6)2 CO @ T O, o= 2 COy (™) AH =-566,2 k]Ix.

Jlomamuee 3axangue Ne 2
o TeMe « XMMHYECKA KHUHETHKA)

B nomamnem 3aganum mo teme «XHUMHUYECKas KMHETHKay»: MepBas 3ajada oleHuBaercs B 1,5
Oaia; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTas U maTas — B 1 Ga.

3amaya Nel
Peaknusa nporekaer no ypasHenuto: O; y +2 CO (y = 2 CO; (. HavanbHele xoHIEHTpanyn
pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckonabko pa3 U3MEHHUTCS
CKOpOCTh MpsMoOn peakiuu, korjaa mnpopearupyet 30% CO? Bo CkonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOM ¥ 00paTHOM peakiuu, €Cu YBeJIHUUUTh JaBJIeHHE B CHCTEME B J1Ba pa3a?
3amaga Ne2
ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO ke KOJIUYECTBO BEIIECTBA BCTYITUT B PEAKIIUIO TIPU TEMIIEpaType
200 °C, eciu TEMIEPATYPHBIH KOOPPUIIMEHT CKOPOCTH peakinu paBeH 2. Bo CKOIbKO pa3 H3MEHUTCS
MIPU 3TOM CKOPOCTH PEaKIuu?
3amaua Ne3
Haiinute HayanbHbIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKIINH:
Fe (7 + H2O ) = FeO () + Hy (1), ecnu paBHOBECHBIE KOHIIEHTPALMU PEATUPYIOIUX BELIECTB PABHBIL:
[H20]=0,3momp/1, [Hz] = 0,4 Moas/m1.
3amaua Ned
Jia peakumonnou cucremel: CO ) + HO ) = CO2 (y + Hy (7 HavanbHbIE KOHIIEHTpAaLUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monw/n. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBeCHs paBHa 1,45.
3amaya NeS
Bripasute uepe3 KOHIIEHTpAIlMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIMINX PEAKIIAN:
Nz(r) +3 Hz(l—) =2 NH3(1-)’ AH =-922 k]I x;
COz(r) +C ()~ 2 CO(F), AH = +160,5 KI[)K,
CO(I—) + HzO(r) =CO, @ T Hz(r), AH =-41,1 x]JIx.



VYKakuTe HanpaBJieHUE CMEIIEHUS XUMUYECKOTO0 PAaBHOBECHS ATUX PEaKIUii: a) IpU MOHMKEHUU
TEMIIEPATyphl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIINICHWU NaBICHUS, €CIM TeMIeparypa
MOCTOSTHHA.

Jlomamnee 3aganue Ne 3
no reme «PacTtBopbn»

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) MOJISLIBHOCTB; ') THUTP; 1) MOJIbHYIO JIOJIFO BEIIECTBA B PACTBOPE.

3agaya Ne2

3aKOHYUTE MOJICKYJSIpHbIE M HANUIIUTE COKpPAICHHbIE HWOHHBIE YPaBHEHMSI pEaKIIMid
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO4 —

Sb(OH); + NaOH —

3amaga Ne3

CocTaBbTe 10 JABa MOJIEKYJSPHBIX YPABHEHUS PEAKUU K CIEIYIOIIUM HOHHBIM:

Ba*” + CrO/ — BaCrOy;

NH,;" + OH — NH4OH;

ZnS + 2H" —Zn*" +H,S

3agaua Ned

Berancnure pH 0,05M pactBopa cepHON KUCITIOTHI.

3agauda Ne5

Kaxue u3 cnenyrommx coneil moaseprarotcs ruaponusy: NaySiOs. Cu(NOs);. KBr? Cocraebre
HMOHHBIE U MOJIEKYJISIPHbIE YPaBHEHUS THIPOJIM3a COOTBETCTBYIOIIUX coyied. Kakoe 3Hauenue pH (<
WIH> 7) UMEIOT PacTBOPHI ATUX COJIEH?

3agauda Neb6

Haiinure npoussenenue pacrsopumoctu PhCly, ecu B 200 Mt Bozsl pactBopsiercst 2,17 T 3Toro
COETUHEHUSI.

Jlomaimnee 3aganue No 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IIPOLECCHI»

B nomamnem 3ananuu no teMe «OKHCIUTENBHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: MepBas 3a7a4a
orieHuBaercs B 1,5 Gama; BTopas — B 2,5 6anna; TpeTbs — B 1 Oai.

3amaga Nel

[Tonbepure Kk03(pPULIMEHTHI B ypaBHEHHMAX OKUCIUTEIBbHO-BOCCTAHOBHUTEIBHBIX pPEaKLHUH.
VYKakuTe THI KaXKI0U PEAKIIH.

Paccunraiite SIEKTPOABMKYIIYIO CHUIY U OIPEAEIUTE HAIpaBICHUE CaMOIPOU3BOJIBHOIO
MIPOTEKaHUs  MEPBOM  peakluud INpU  CTAaHAAPTHBIX  YCIOBUAX,  HCIONB3YyS  3HAYECHMS
OKHUCIIUTENBHO-BOCCTAHOBUTEIILHBIX ITIOTEHIUATIOB!

H] + HsPO, — J, + H3PO3; + H,O

HNO, — HNOsz; + NO + H,0O



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,O0, + NaOH —

Bi(OH); + Na;S,03+ NaOH —

Bi,O; + C —

Mg + HNO3 pa) =

3ajgaua Ne3

Hanbl 1Be okucnutenbHo-BocctaHoBuTenbHble mapbl: KNO,;, KNOjz; u Pb(NOg3),;, PbO..
[Tonb3ysick Tabnuiel CTAaHAAPTHBIX OKHUCIHUTEIHHO-BOCCTAHOBUTEIHHBIX TOTEHIIUAIOB, COCTABHTE
ypaBHEHHE BO3MOXHOH peakmuu B ykazaHHou cpeae (HNOs3). Paccuumraiite 3HaueHue
BJIEKTPOJBHKYILEH CUIIbI PEAKIIUH.

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

B nomantneMm 3aganuu 1o TemMe «JIEKTPOXUMUYECKHE CHCTEMbI»: TIepBas 3ajava OllCHUBACTCS 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. Paccuuraiite DJIC (E) ranbpBaHHYECKOr0O 3JIEMEHTA MPU CTAHIAPTHBIX
YCIIOBHSX.

[lpuHSB MOTEHIMAJ aHOJA PABHBIM CTAaHIAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHICHTPAIIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, mpu KoTopoit /1C ranbBaHN4eCcKOTo IeMEHTa YMEHBIINUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenuTe cXeMbl DSJICKTPOAHBIX TPOIECCOB U  MOJEKYISpPHbIE YPaBHEHHS] PEaKIIHid,
MPOTEKAIOIINX TPU IEKTPOXUMHUYECKOH Koppo3uu ranbpBaHonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQKHOM BO3/yXe€.

Onpenenure yObUTh MAacchl aHOJa MPU KOPPO3UH B KUCTOW cperne 3a 20 MUH, €CIM CKOPOCTh
Koppo3uu coctaBuia 0,01 r/y.

3amagya Ne3

CocTaBbTe AIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX TMPOLECCOB (AHOJ HWHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, IIPOUCXOISIIECH MTPH AJIEKTPOIIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Brrancnute ¢akTuyeckoe KOJIWYECTBO METajlla, MOJYYEHHOTO Ha KaToie NpU DIEKTPOJIN3e
Co(NO3),, ecitu 3JIeKTPOIIH3 MTPOBOAMIM B TeueHHH 1 4. Bhixoa MeTasia mo Toky coctaBui 85%.

YkakuTe BO3MOKHBIE TPUUMHBI YMEHBIIICHUS BHIXOa METalIa IO CPABHEHHIO C PACUETHBIM.



BapuaHT nomManHeil KOHTPOJLHON padoThI

BAPHUAHT Ne 1

TEMA 3AJJAHHUE
Tema 1. 3ananme 1. OxoHYaHHE BIEKTPOHHOW  (POPMYIIBI
Ilepnoauyeckas cucremMa 3J1€eMeHTOB ....6326p1'.YKa>KHTe IIOJIO’KEHUE 3JIEMEHTA B

CTpOE€HUE aTOMa

MEePUONYECKON CHCTeME: MEPHOJ, TPYIMIY, HOATPYIILY,
Ha3BaTh 3JeMeHT. CoCTaBbTE JJICKTPOHHYIO (HOpMYITy
aToMa »JJIEMEHTAa. YKaXXUT€ JJICKTPOHHOE CEMEMCTBO,
METAaJII HIIH HEMETAJII. CocTaBbTe
AJIEKTPOHHO-TpapuUecKyr0 GopMylny s yKa3aHHBIX
3JICKTPOHOB B HOPMAJILHOM COCTOSTHUH.

3amanue 2. VYkasaTh BCE€ KBAHTOBBLIE 4YHCIA IS
AJICKTPOHOB, OTBEUAIOIIHUX CJIACAYIOIMIECH DSJIEKTPOHHOM

dbopmyie 5p6

Tema 2. 3apanue. CocTaBbTe ypaBHEHHUS PEAKIIU, IPYU TOMOIIU
KucioTHO-0CHOBHBIE CBOIiCTBA KOTOPBIX MOKHO OCYIIECTBUTH CIICAYIOIIHE
BellecTB MIpEeBpPALICHUS
Zn — ZnO — ZnCl, — Zn(OH),—Na,[Zn(OH)4]
Tema 3. 3apanue 1. [{na peakuuu FesOyk) + Hor = 3Fe0k) + H.0n

XuMuyeckas TEPMOAUHAMHUKA

ONpEZIETIMTE BO3MOYKHOE HAIPABICHAE CAaMOIPOU3BOIBHOTO
TEUECHUsI PEaKUUH TPH CTAHIAPTHBIX YCIOBUSAX W TIPH
Temmeparype t =1227°C, ecim TeruioBoit S¢dekT 10
3aJJaHHON TEeMIIepaTypbl HE N3MEHUTCS.

VYKaxure: a) BBIIEIACTCS WM TOTJIOMIACTCS SHEPTHS B XOZIE
peakimy; O) NpPHYMHY HAWIECHHOIO WM3MEHEHHS SHTPOITHH.
Paccunraitre Temmieparypy, Ipyd KOTOPOH YCTaHABIMBACTCS
paBHOBECHE 1 IPOUCXOUT cMeHa 3Haka AG.
3ananue 2. Berunciure Terosoit addekt peakimn 3FesOyk)
+ 8Alx) = 4ALOsk) + 9Fek), TONB3YACh CTaHIAPTHBIMH
SHTAIBIMAMU ~ OOpa30BaHMsI ~ pEarupyrolMX  BEIIECTB
(mpunoxenue 3). CKOJIBKO TeIIOThI BbIIETUTCS (IIOTJIOTUTCS)
npy1 00pa30BaHKM BelliecTBa F€ B konmuectse 56 r?

Tema 4.
XuMH4YecKkasd KHHEeTHKA U
XHMHYeCKOe PABHOBECHE

3aganme 1. TemneparypHblii Ko3(pdULIMEHT peakuuu
paBeH 2,5. Kak M3MEHMTCA CKOPOCTb PEaKLMH: a) MpHU
noBellIeHNH TemmnepaTypsl oT 60 no 100°C; 6) npu
OXJIQXACHUH peakmoHHou cMecu oT 50 1o 30°C?
3ananme 2. Jlyis oopatumoit peakiun FesOux) + Haypy =
3FeO) + HoO3anummre BeIpakeHHe 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. [Tonydnics pactBop miotHoctso 1,101 r/mi.
Boruncnute MOISIpHYI0, HOPMaJIbHYIO, MOJISUIBHYIO
KOHLIEHTPALUU U MacCOBYIO JIOJIF0 PACTBOPEHHOTO
BEIIIECTBA.
3ananue 2. CocTaBbTe MOJIEKYJISIPHBIE U
MOHHO-MOJIEKYJIIpHbIE YpPaBHEHUS PEaKIIHii
B3alMOJICICTBUS B paCTBOPAX MEXKIY:

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

NH4OH u MnC|2; H,SO4 n Ba(OH)z
3aganue 3. CocTaBbT€ MOHHO-MOJIEKYJISIPDHBIE H
MOJICKYJISIpHBIe ypaBHeHHs ruaponm3a coieir NapSiOs,




SbCl3, Rb,SO,4. Kakoe 3nauenune pH (>7, <7) ummeror
pacTBOPBI ITUX COJIEH?

Tema 6. 3aganue. MeTo10M 3JI€KTPOHHOTO OanaHca noadoepuTe
OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE | KOOPDUITUEHTHI B yPAaBHEHUSIX, YKAKUTE OKUCITUTENh U
CBOICTBA BeIIECTB BOCCTaHOBUTEJIb, HAITUIIIUTE AJIEKTPOHHbBIE YPABHEHHS

IIpOLECCOB OKUCJIICHUA U BOCCTAHOBJICHHUA
HsPO3; + KMnO,4 + H,SO4 = HaPO4 + MNSO4 + K,SO4 +

H,0
CuS0O4 + H3PO, + H,O = CuH + H3PO4 + H,S0,
Tema 7. 3apanme 1. /{15 ranbBaHUYECKOTO 3JIEMEHTA,
DJIEKTPOXUMHYECKHE CHCTEMbI 00pa30BaHHOIO IJIACTUHAMU U3 METAIIJIOB

Zn u Ag, norpyXeHHbIX B paCTBOPBI UX COJIEH €
KOHIIEHTpaLueil HOHOB METAJJIOB

A"™ =0,01u B™ =0,05

1) cocraBbTe CXEMy rajbBaHUYECKOTO 3JICMEHTA;

2) HAaIUIIUTE YPaBHEHHS dJICKTPOIHBIX IPOIECCOB U
TOKOOOpa3yroulel peakiuy;

3) paccuMTaiiTe MEKTPOABIKYIIYIO CHITY
rajlbBaHUYECKOT'0 AJIEMEHTA.

3aganue 2. CocTaBbTe ypaBHEHUS AJIEKTPOIHBIX
IIPOLIECCOB (AHOJ MHEPTHBIN) U MOJIEKYJISIPHOE
YpaBHEHUE PEAKIINH, IPOXOAAIIECH IPH IIEKTPOIHU3E
pacruiaBa WM pactBopa 3iekrponura  paciuias CaCl,
Boruncnute Maccy MeTasuia BbIACIUBLIETOCs Ha KaTo/e,
€CJIU AJIEKTPOJIU3 MpoBoAuiIU npu cuiie Toka A =10,0. B
TeueHue BpeMeHu = 2,5 4.BbIxon MeTaiuia no Toky Br
coctaBun  98%.

3aganue 3. CocTaBbTe ypaBHEHUS AJIEKTPOIHBIX
IIPOLIECCOB U MOJIEKYJISIPHOE YpaBHEHHE PEaKLIUy,
MIPOTEKAOIIEH ITPH JIEKTPOXUMUYECKON KOPPO3HH
raapBadomnapel: Pb - Sn

a) B KUCJION cpefie;

0) B aTMoc(epe BIaKHOTO BO3AyXa.

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

OCHOBBI XMMHUYECKOI TEPMOJMHAMUKHU: TOHSITHE CUCTEMBI, BUIbI CUCTEM.
TepMmoauHaMudeckue napameTpsl U QyHKIIUH COCTOSIHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

[TepBblIii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

OHTanbnus Kak QYHKIUS COCTOSIHUS CUCTEMBI. DHTAIbIUS 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 GyHKINS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMHKH.

11. Tperuii 3aK0H TEPMOJUHAMUKH.

12. Dueprus ['n606ca.

13. HanpasieHue caMOnpoOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

oo wdE



KOHTpOJIbeIe BOIIPOCHI IO TEME «XuMHUYecKasi KHHETHKA

1.  Xumnueckas kuHeTuka. CKOpOCTh XUMHUYECKON PEAKIIMK U METOJIbI €€ PETyIUPOBaHUS.
2.  BriusHUE KOHIIGHTPAIMH HA CKOPOCTh XUMUYECKON PEaKINK (3aKOH JEHCTBYIOIIUX MAaCC).
3.  BumsHue Temmnepatypsl Ha CKOPOCTh XUMHUECKOM peakmuu. [IpaBuno Bant — [N'odda.
4.  Teopust akTUBHBIX CTOJIKHOBEHUU AppeHuyca.
5.  DHeprus akTUBalUU. Y paBHEHUE AppeHHycCa.
6. Teopus nmepexoHOr0 KOMILJIEKCA. JHEpreTUdYecKasi JuarpaMma.
7.  Kpusas Makcsemia — bonbiiMana. DHepreTudeckuii 6apbep.
8.  Karanuruueckue CUCTEMBI.
9.  BiusHHe KaTanM3aTopa Ha CKOPOCTh XUMUYECKOH PEaKIiH.
10. T'oMOreHHBIN M reTepOreHHbIN KaTalus3.
11. KonebaTenbHbIe peaKiiu.
12. Xumwuueckoe paBHOBecue. OOpaTUMBbIC U HEOOPATHMBIC PEAKIIUH.
13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.
14. Cwmemenune xumudeckoro paBHoBecus. [Ipunnun Jle—Illarense.
15. BiusiHMe KOHIEHTpAIMH, 1aBJICHUS U TEMIIEPATYPHI.
16. ®da3oBbiec paBHOBECHS.
17. ®a3oBble AUarpaMmsbl 1St OJHOKOMIIOHEHTHBIX CUCTEM.
KounrtpoJbHubie Bonpocsl 1o TeMe «PacTBopb»

1.  Ilousarue pactBopa. PacTBopuMocCTh BelecTBa. PactBopumocTs rasa.
2.  PactBopbl. CrocoObl BbIpaKE€HHUS KOHIIEHTPAIMM pAcTBOPOB (MaccoBasi O, MOJIApHas
KOHIICHTpAIKs, MOJISIPHASI KOHIIEHTPALIMS YKBUBAJIICHTA, MOJIbHAS JAOJIS, TUTD).
3.  KomnuratuBHble cBOHCTBa pacTBOPOB. M neanbHbli pacTBOp.
4.  3axonsl Payns: | (ronomerpuueckuit) u |l (30ymuinockonn4eckuii 1 KpUOCKOIIUYECKUIN).
5. Ocmoc. Ocmotuyeckoe naBieHue. Cxema oCMOMETpa.
6. KuCI0THO-OCHOBHBIC B3aUMOJICHCTBHUS BEIICCTB.
7. HonHasg Teopusi KUCIOT U OCHOBaHUU AppeHuyca. OCHOBHBIC MOHSATHUS U TMOJIOXKEHUS TECOPUU
Appennyca.
8.  Jluccommarnus KUCIOT, OCHOBaHUM M COJEell C TOYKU 3pEHUS MOHHOH Teopuu AppeHuyca
(mpumepsr).
9.  Crenens aucconuanuu. CUIbHBIC U ClIa0bIe AIEKTPOIIUTHI.
10. ducconmarus cnabbix anekTponuToB. KoHcTaHTa AMCCOIMaIiug.
11. 3akon pazbaBnenust OcTBanpaa.
12. Peakiuu mOHHOr0 0OMEHa MEXKIY JIEKTPOJIUTaMu (Ha MpUMepe peakiuii 00pa3oBaHUs CIIad0To
ANEKTPOJIUTA, OCAKA U Traza).
13. TIpousBeneHne paCTBOPHUMOCTH.
14. VouHoe mpowusBeAeHHE BOABL. BOIOpOAHBIN U THAPOKCUIBHBIN MOKa3aTeINu.
15. Tmaponus coneir. Tunsl rugpoar3a conei.
16. KonuyecTBeHHbIE XapaKTEPUCTUKU MPOIIECca THAPOIIN3A.
17. ®akTopsl, BIUAIONIME HA MPOIECC THIPOJIN3A.

KouTtpoJbabie Bonpockl 1o TeMe «/[ucnepcHble CHCTEMBI»
1. I'ereporennsie cMecH. [{ucriepcHble CHCTEMBI.
2. HucnepcHocth. Knaccudukanum 1uCnepCeHbIX CUCTEM.
3. Kommownmusie pactBopsl. JInohuiabHBIEe U JIMOPOOHBIE KOJUTOMIHI.
4.  CnocoObl MOTy4eHHs KOJUIOUIHBIX PACTBOPOB.
5. CTtpoeHHe KOJIJIOMIHBIX YaCTHII.
6. IIpaBuno Pasnca — [leckona.
7.  YCTOWYMBOCTH KOJUIOMIHBIX cucTeM. CTaOuIn3aTopshl.
8.  Koarymsauus 1nopuiabHbIX U JIHOPOOHBIX KOJIJIOUIOB.



10.
11.
12.
13.

NN E

arLONOE

CenumeHTaIMs KOJUIOUIOB.

Koarynsuust KoJUIOUAHBIX paCTBOPOB JIEKTPOIUTAMH.
[TpaBumno lyneue — 'apau. Koarynupytomas crnocoOHOCTb.
Orntuyueckre CBOMCTBA KOJUTOMAHBIX PAaCTBOPOB.
DNeKTpUUecKHe CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KoutpoJbHblie Bonpochbl 1o TeMe «OKUCINTETbHO-BOCCTAHOBHTEIbHbIE
npoieccbn

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

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIIH.

Turbl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIUHN (TIPUMEPHI).
OKuCIUTENbHO-BOCCTAHOBUTENBHBIN MOTEHIHAIL.

VYpasuenue HepHcra.

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

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

DnekTpoxumudeckue cucteMbl. Kimaccudukanus 31eKTpPOXUMUYECKHUX MTPOIIECCOB.
DJIEKTPOXUMHUYECKHUE TTPOIIECCHI, MPOTEKAIOIIUE HAa TPaHULIEC pa3eia «METall — paCTBOP».
I"anpBannveckuii anemMeHT Jlanusmsa — SIkoou.

DIIEKTPOABUKYILASA CUJIA TAIbBAHUYECKOTO 3JIEMEHTA.

N3MepeHne SIeKTpPOIHBIX NOTEHUUAIOB. Psii  CTaHZAPTHBIX AJIEKTPOAHBIX IMOTEHIIMAJIOB.

CBOI/ICTBa MCTAJIJIOB B COOTBETCTBUU C UX IIOJIOKCHUCM B DALY HaHpH)KeHI/II/I

6. VYpasuenue Hepucra.

7.  DIeKTpoau3 paciyiaBoB U pacTBOpOB. KaToaHbIe U aHOIHBIE IPOLIECCHI.
8.  OObenunenHsblii 3akoH Papaznes. Beixos mo Toky.

9.  Koppo3sus metamios. Knaccudukanus KOppo3MOHHBIX MTPOIECCOB.

10. Xwumwuueckas KOppO3usl.

11. DnexTpoxumuueckas KOppo3us. AHOJHOE OKHUCIEHHE MeTaljla M KaTOJHOE BOCCTAHOBIIEHHE
OKHCIIUTESL.

12. TIpumepsl KOppo3uu B KHCIION cpesie U aTMOc(hepHOit KOppo3uu.

13.  CkopocTh KOppO3HH.

14. 3amuTa METaUIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHS.

16. DnexTpoXuMHUUECKHE CIIOCOObI 3alUThl OT KOPPO3UU METAIJIOB.

17. Xumuueckue UCTOYHUKHU TOKa. ['albBAHMUYECKUI AIIEMEHT.

18. Xumuueckue UCTOUHUKHU TOKA. AKKYMYJISTOPBI.

19.

XUMHYeCKHe HCTOYHUKHN TOKA. TOIUIMBHBIC DJIEMEHTEI.



MNPUJIOKEHHUE 2
7. OeHOYHbBbIE CPeACTBA /IJIsl NPOBEJEHUS MPOMEKYTOYHOMH aTTeCcTAluU

HpOMC)KYTOLIHaH arrecragus nuMmeer OCJIbIO OIIPCACIINTD CTCIICHb JOCTHIKCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘ICHI/ISI 10 JUCHUILIMHE 3a OHpCI[eJIeHHbe/'I nepuon O6y‘-I€HI/IH.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHON aTTeCTANNH:



Kon
WHIUKaTOpa

Nuaukatop 1OCTUXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

VYK -1: CnocobeH ocymiecTBIATh KpUTHUECKUI aHaINU3 NPOOJEMHBIX CUTYallMi Ha OCHOBE CUCTEMHOTI'O II0JIX0/ia, BbIpa0aThIBaTh CTPATErHIO AEHCTBUI

YK-1.1: AHanuzupyeT npoOIeMHYIO Ilpumepnuvle npakmuueckue 3a0aHUA .
CUTYAIINIO KaK CUCTEMY, BBISBIISIS €€ 1. Ompenenure TepMOAMHAMUYECKYIO BO3MOKHOCTD IpoTekanus peakuuu CaO + 2 Cyq) =
COCTABJIAIOLIME U CBA3U Mexay HUMH | = CaC; () + CO(r), AH; = 460 /I npu crangapTHeIX ycaoBusAx. Paccunraiite Temmneparypy Hadana

peakiuu, ecmu  S(Ca0)=38 [Ix/monsK; S(C)=6 [Ix/monsK; S(CaCj)= 70 Jx/Monb-K;
S(CO)=197 dx/mons-K.

2. T'omorenHas peakuusi OpoTekaeT Ho ypaBHeHHIO Hy ) + |y n = 2 Hl). HauampHas
KOHIIeHTpanusi Bojxopoaa 2,1 monbs/n, uoma 1,5 monb/n. Bo CKONIbKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopona?

3. B 2 n pactBopa runpokcua kanbius conepxkurcs 478,8 r Ca(OH),. [Inotnocts pactBopa 1,14
r/mi. Paccumraiite criemyromue KoHIeHTpamuu noiayduBiierocs pacteopa: o(Ca(OH),); Cy; Cox;
Cm; N(Ca(OH),) u N (H20); T.

4. Omnpenenure TPOAYKTHl pPEaKIWH B CICAYIOIMUX B3aUMOACHCTBHSX. Hamummre wux B
MOJICKYJISIPHOM U MOHHOM opMax:
A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

5. Hanmcare noHHBIE U MOJIEKYJISIpHBIE YpaBHEHUs peakuuid ruapoinsa coneit: KsPOa; Na SOy,
ZnC|2.

6. CocTaBbTe ypaBHEHHS OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKITHIA:
K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.

7. HamucaTh SJEKTPOHHBIE YpPaBHEHHUS OHJIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CYyMMapHOU
TOKOOOpasyromel peakuuu, BeMUCIUTh DJ[C ranpbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [A|3+]=0,001 MOJIB/I, [C02+]=0,1 MOJIB/ 1.

YK-1.2: Kputnuecku orieHMBaeT HAJEKHOCTh Ilepeuens meopemuueckux 6onpocos:

HMCTOYHUKOB MH(pOpManuu, paboraeTt
C MPOTUBOPEUNBOM HHPOpPMAIIHEH U3
pasHBIX HWCTOYHUKOB, OIPEIENSIeT
pOOEITbI B uH(pOopMaIny,
Heo0X0IuMO JUIs pelieHus
poOIeMHOI CUTYyaIluH, u
MPOEKTUPYET TPOILECCHl IO WX

1. OCHOBBI XMMHMYECKOM TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMHUYECKHE IapaMeTphl
CUCTEMBI, YHKIIH COCTOSIHUS CUCTEMBI. [1epBbIil 3aKOH TepMOIMHAMUKHY.

OHepreTuka XMMHUYECKHUX IIPOLIECCOB.

DHTaILNU. 3aK0H [ 'ecca U CIIeICTBUA U3 HETO.

OHntponus. YpasHeHue bonbliMana. BTopoii u TpeTuii 3aKOHbI TEPMOJMHAMUKH.

Ouneprus ['n66ca. HampaBieHus XMMHYECKHUX MPOIIECCOB.

Xumuyeckasi KuHeTuka. CKOpocTh XuMu4ecKkol peakuuu. CpenHsisi 1 HCTUHHAs CKOPOCTH

Sk wm




Kon
AHAUKATOpPa

Nunukatop JoCTHXKEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

yCTpaHEHHIO

PEaKIuu. Kunernueckas KpuBasd.

7. CKopocCTbh peakui U METO/Ibl €€ PEryJINPOBAHHUS.

8. Bnustaue Temneparypsl Ha ckopocTh peakinuu. [IpaBuiio Bant-I'odda.

9. OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.

10. KaranuzaTopsl 1 katanuTuyeckue cucTeMbl. [ OMOTeHHBIH KaTanus.

11. Karanu3aTopsl ¥ KaTaIUTUYECKUE CUCTEMBI. | €TepOreHHbIN KaTalns.

12. Xumuueckoe paBHOBecue. KoHCTaHTa XUMUYECKOTO PaBHOBECHSI.

13. Cwmemenne xumudeckoro paHosecus. [Tpunuun Jle [larense.

14. PactBopbl. CiocoObI BhIpaKeHUSI KOHLIEHTPALIUK PACTBOPOB.

15. PactBopbl 21ekTpoauToB. CTeneHb U KOHCTaHTa IEKTPOIUTUYECKON Juccounanuu. 3akoH
pa3basnenus OcTBanb/a.

16. Jlucconumarus KAciaoT, OCHOBaHHM, coliel. AM(OTEpHBIE JIEKTPOIUTHI.

17. PactBopumocTts. [IpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa30BaHUS U PACTBOPEHHS
OCAaJIKOB.

18.  Jluccommanus Boasl. MoHHOE pon3BeneHue Bobl. pH.

19. I'unponus coneil. CTeneHp U KOHCTAHTA THIPOIU3a.

20. Hucnepcubie cuctembl. Knnaccuduxkanus. Jlnoduibabie 1 110()OOHBIE KOJTOHWIHI.

21. CtpoeHnune KOJUIOUIHBIX YacTHII.

22. Koarynsius KoamouHbIX pacTBOPOB.

23. OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC CBOMCTBA BEILIECTB. Knaccudukamms
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIUH.

24, DNEeKTPOXUMHUYECKHE CUCTEMBI. 3akoHbI Dapaes. DAEKTPOAHBINA OTEHIUAL.

25. ["anpBannveckuii anemeHT Jlanuans Skobu.

26. DNEeKTPOXUMHUUECKHE CUCTEMBI: AJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKTpou3a.

217. DneKkTpoau3. AHOTHBIA U KaTOJHBIN MPOIECChl MIPH AJIEKTPONIN3e pacTBOpoB. [IpuMenenue
AIIEKTPOJIN3A.

28. Koppo3zus. Buas! koppo3un. CriocoObl 3aUThl METAIOB OT KOPPO3HH.

Ilpumepnvie npakmuueckue 3a0anus

1. dna peakuun CHy ry + COz () = 2 CO () + 2 Hy () onpenennte BO3MOKHOE HalpaBJIeHUE
CaMONPOU3BOJILHOTO TEYEHUS PEAKIIMH [TPU CTaHJAPTHBIX YCIOBUSIX U npu  Temrepatype T =927 0C,
ec TerioBOM S(PdeKkT peaknuwu 10 3aJaHHOW TEMIIEpaTypbl HE HM3MEHUTCS. YKaKHUTE: a)




Kon
AHAUKATOpPa

Nunukatop JoCTHXKEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

BBIJIETISICTCSl WJIM TIOTJIOLIAeTCS DHEPrusl B XOA€ pPeakiuu;, 0) MpUUMHY HaJICHHOTO HW3MEHEHUS
sHTponuu. Paccunraiite TemMnepaTypy Hayajaa peakiuu.

2. Beipa3uTe yepe3 KOHILEHTPALUU PeareéHTOB KOHCTAHThI PABHOBECHS CIICAYIOIIUX peaKIui
Nory + 3 Hary = 2 NH3py, AH = -92,2 xJIx. Ykaxkure HanpaplIcHHE CMELICHUS XUMHYECKOIO
paBHOBECHsSI STUX pEaKUUi: a) MPU MOHUKEHUU TEMIEPATyphl, €CIM JaBJeHHE MMOCTOSHHO; 0) mpu
MOBBIIICHUH JIaBJICHUSI, €CIIU TEMIIEpaTypa MOCTOSIHHA.

3. CkoJIbKO MUJUTMIUTPOB 96%-HOro pacTBOpa CEpHOIl KUCIOTHI € IUIOTHOCThIO 1,84 1/mi
notpedyetcs s npurorosienus 2 i1 0,25M pactsopa?

4, Kakue w3 crieayromux cosieil moasepratorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJSIPHBIC YpaBHEHHUS THUIPOJIM3a COOTBETCTBYIOmHUX coseil. Kakoe
3HauyeHue pH (< wim> 7) ©UMEIOT pacTBOPHI ATUX COJICH?

5. 301b THApOKCUAa MarHus noaydeH mytem cmemuBanus 0,02 i 0,011, pactBopa MgCl, u
0,028 11 0,005 H. pactBopa NaOH. Onpenenure 3apsii 4acTUll MOJYYEHHOI'O 30Ji1 U HAIUIIUTE
bopmyTy €ero MUIIEIUIBL.

6. PaccuuTaiiTe AJEKTPOABIDKYILYIO CUIy U ONpPEEIUTE HApaBICHHE CaMOMPOU3BOJILHOTO
MPOTEKAHUS peakiuu npu CTaHJAPTHBIX YCIIOBHUSIX, HCIIONB3YS 3HAYCHHS
OKHCIIUTENBLHO-BOCCTAHOBUTENBHBIX oTeHaios H + H3PO, — J, + H3PO; + H)0.

7. TlpuBeauTe CXEeMbI DJIEKTPOAHBIX MPOIECCOB U MOJICKYJISIPHBIE YpaBHEHUS peaKIIui,
MPOTEKAOIIUX MTPH AIIEKTPOXUMHUYECKON Koppo3uu ransBanonapsl  Co/Ni: a) B kucioii cpene; 0) Bo
BIIQXKHOM Bo3ayxe. Omnpeaenure yOblIb MACChl aHOA ITPU KOPPO3UH B KUCIION cpene 3a 20 MuH, eciiu
CKOpocTh Kopposuu coctapmia 0,01 r/4.

8. CocTaBbTe PJIEKTPOHHO-UOHHBIE YPABHEHHS AJIEKTPOJHBIX MPOIECCOB (aHOA WHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHUE PEaKInu, IPOUCXOIAIIeH pu anekTponuse pactBopa CoSO4, Beraucnute
(akTHUECKOE KOJMYECTBO MeTalla, MoJydeHHOro Ha karozae mpu siektponuse Co(NOs),, ecnu
AJIEKTPOJIM3 MPOBOJAWUIM B TedeHMH | 4. BbeIxoa meramna mo TOKy coctaBui 85%. Ykaxure
BO3MOYKHBIE MIPUYMHBI YMEHBIIICHHS BBIXOJa METAJIJIA IO CPABHEHUIO C PACUETHBIM.

YK-1.3

Pa3pabatbiBaeT M coiepxKaTenbHO
apryMEHTUPYET CTPATETUIO PELICHHUS
MpoOJIEMHON CHUTyallud Ha OCHOBE

CHUCTEMHOT'O U
MEXIUCUUIIMHAPHOTO  TIOJIXOJIOB;
CTPOMT  CLIEHApUM  peajli3aluu

Ipumepnvie npakmuueckue 3ad0anusn:

1. OmpenenuTh, ¢ KAKUMU U3 YKAa3aHHBIX HU)KE BEILECTB MOXET B3aMMOEWCTBOBATH PacTBOP
TUAPOKCUAA Kanus: HojgoBojoponHas kuciorta, xyuopun meau (II), oxcua yrimepoma (IV), oxcun
ceuHia (II), ruapoxkcun amOMMHUSA, THAPOKCUA aMMOHMA. COCTaBbTE€ YpaBHEHHsI BO3MOXKHBIX
peaxkiuii B MOJIEKYJIIPHOM U MOHHO-MOJIEKYJIIpHOH hopmax.

2. Ompenenure BO3MOXKHOCTh BOCCTaHOBIEHHMsT okcupa xene3a FezO, yriepogom mpu




Kon
AHAUKATOpPa

Nunukatop JoCTHXKEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

CTparerun, Oonpecaciiside BO3MOIKHBIC

pUCKM M Ipenjaras IyTu
yCTpaHEHUS

ux

CTaHAapTHBIX ycnoBusx, u Temmeparype 1100 K. Peaknus BoccranoBnenus FezOs: Fe3044) +4C )
== 3FE(K) + 4CO(F)

3. TemneparypHsbiii kKoduiueHT peakuu paBeH 2,5. Kak U3MEHUTCS CKOPOCTh PEAKIUU: a) TIPH
nosellieHUH Temneparypbl oT 60 1o 100°C; 6) mpu oxjakJeHUU peakuuoHHOM cMecu oT 50 no
30°C?

4. Ina obparumoii peakuun FesOy) + Hypy = 3FeO) + HO3anuiure BbipaxkeHHe KOHCTaHThI
paBHoBecuss AH°, xJlx = + 69,8. Ilpennoxxure crocoObl yBEIMYECHHS KOHIICHTPALUUA TPOIYKTOB
peaKkIuu.

5. Ilpu mnpokanMBaHMM METANIMYECKOT0 THUTaHa oOpa3yercs Oenblii MOPOIIOK, KOTOPBIN
pacTBOpsieTCS B KOHIEHTPUPOBAHHOW CEPHOM KHCJIOTE M CIUIABJISIETCS CO IIeNoYbio. YTo
npecTaBisieT coboit 3To coeauHenne? Hanmuimmre ypaBHEHUS BCEX YKa3aHHBIX PEaKIUil.

6. CKoOJIbKO MUJUTWIHTPOB 96%-HOro pacTBOpa CEpPHON KHCIOTHI C IUIOTHOCTBHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 1 0,25M pactBopa?

7. Kakue BemecTBAa M B KaKOM KOJIMUECTBE BBIIEIATCA mnpu mnpoxoxacHuu 48250 Ki
anekTpudecTBa uepe3 pactBop xyopuga Mmapranina (I)? CocrtaBpTe cxeMy 3JI€KTpoOJiM3a 3TOTO
pacTBopa.

8. AmoMuHUI ckjenaH ¢ Meapto. Kakoit u3 meramioB OyaeT KOppoaupoOBaTh B Cpelie CepHOn
KHUCJIOTHI M aTMocdepe BiIakHOTo Bo3ayxa? CocTaBbTe CXEMbI AJIEKTPOXUMHUECKON KOPPO3HH.

9. IIpoBecTu aHanu3 BIUSHUS KOHIIEHTPALIUA Ha CKOPOCTh XUMHUECKOU peaKInu
Na;S;03 + Hp,SO, = S + SO, + NaSO4 + HO 1o akcniepuMeHTanbHBIM JaHHBIM. [IpoBecTH
00paboTKy MOJIYYEHHBIX IaHHBIX C UCMIOIF30BAHUEM COBPEMEHHBIX HH(DOPMAIIMOHHBIX TEXHOJIOTHIA.
Pe3ynbpTaThl ONITOB MPEACTaBUTH B BUJIE€ TAOIHIIBI 1.

Tabmumna 1
Howmep O6beM, M1 Konuenrpanus Bpems Ckopoctb
onbiTa | NayS,;03 H,0 H,SO4 Na,S,0s, 10% | mosBnenus peaxiuu, 10%,
MOJIB/JT MYTH, C !

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2

5 5 3 2 6,5




Kon
AHAUKATOpPa

Nunukatop JoCTHXKEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

[To nanHBIM TaOIHUIBI 1 TOCTPOUTH IrpadMK 3aBUCHMOCTH CKOPOCTH PEAKIUH OT KOHIICHTPAIUK
THOCY/b(aTa HATPUS, OTIOKUB Ha ocu adciucc koHmeHtpamuio Na,S;0Os, a Ha ocw opaMHAT —
CKOPOCTh PeaKIiu.

CraenaTh BBIBOJI O 3aBUCHMOCTH CKOPOCTH PEaKIIUU OT KOHIIEHTPAIIMU THOCY/Ib(aTa HaTPHsL.




0) Ilopsinok npoBeeHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3aTeJM H KPUTEPHH
OLICHUBAHUS:

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOIIPOCHI, MMO3BOJISAIONINE OIICHUTh YPOBEHb YCBOCHUS O0YUYAIOIIUMHKCS 3HAHUHM, U MPAKTUUYECKUE
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 BOIIPOCA U OJIHO MIPAKTUUYECKOE 3aJaHuE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - OOYYArOIIMICS JIEMOHCTPUPYET MOPOTOBEI ypOBEHH CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OT/JCIbHBIX 3HAHUH, YMEHHI, HABBIKOB, OOYYAIOIINIICS UCIIBITHIBACT 3HAYUTEIHHBIC
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3aU4TEHO» - 00yUaIOIIHIICS HE MOKET MTOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U
00BsicHEeHUST MHPOPMAIUH, HE MOKET MOKa3aTh MHTEIUICKTYyalbHbIe HABBIKU PELICHHS MPOCTHIX
3azad.



