MHUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMAA
POCCHUMUCKOU GEJIEPALIUN

®enepanbHOE rocy1apcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOE YUPEIKICHUE
BBICIIIET0 00pa3oBaHUsA
«MarHuToropckuii rocy/1apcTBeHHbIH TexHHueckuid yauBepcuteT uM. I.J1. HocoBa»

/2 YTBEPXIAIO
" Hupexrop UEuC
N.10. Me3un

102.03.2020 T.

PABOYAS TIPOI'PAMMA JUCHUITVIMHBI (MO Y JISA)

XUMUHA

Hanpapnenue noAroToBKy (CreuaibHOCTD)
21.05.04 I'opHoe aeno

HamnpasieHHocTs (poduuib/criennanisanys) nporpaMmbl
21.05.04 cnennamu3anus N 4 "Mapxkuieiigepckoe eno”

YPOBGHI: BBICHIECTO 06pa3013a1mﬂ = CIICHUAJIUTET

®opma 00yueHHs
3a04Has

Wuctutyt/ dakynprer WHCTHTYT ecTECTBO3HAHHS M CTAH AP TH3ALUH
Kadenpa XumMuu

Kype 2

Maruuroropck
2019 rox



PaGouas mporpamma cocrtasieHa Ha ocHoBe @I'OC BO no cnenuansroctu 21.05.04
["opHoe neno (mpuka3z Muno6puayku Poccun ot 17.10.2016 . Ne 1298)

PaGouasi mporpamMmma paccMOTpeHa U 000peHa Ha 3acelaHuH Kadeapbl XUMUH

28.02.2020, mporokos Ne 7 - /g
3aB. Kadeapoit ,’t%//ﬂ A H.JI. Mensiaux

PaGouas mporpamma ogo6pena metoauueckoit komuccuei MEuC
02.03.2020 r. mpotokoi Ne 7

Mpencepatens _____~—, 1N.10. Me3un

CornacoBaHo: 5/
3aB. kadenpoii I'eonorun, Mapkieiiepckoro Jiej1a 1 000TaeH s MoIe3HbIX

HCKOIIaeMBbIX 5

W.A. I'pulnun

Pabouas nporpamma cocrasiena: JOLEHT Kapeapbl XUMHUH, K.X.H., JOLEHT

JW&% / E.B. Tapaciok .

x

Penenzenr:
JIOLEHT Kadephl Ou3nkHi, KaH]l. XUM. HayK q 34-/ = B.A. nozopos




JIner akTyaansanuu paboueit nporpamMmbl

PaGouas nporpamMma nepecMoTpeHa, o0cyxaeHa u ogoopeHa i peamusanuu B 2020 - 2021
y4eOHOM rojly Ha 3aceqanuu Kadeapbl XUMUU

[Ipotokon ot 01 centsabps 2020 r. Ne 1
3aB. kadeapoit ,Z' é‘- z 46 é H.JI. Mensinuk

PaGouas nporpamma nepecmorpena, o0cyx/ieHa u ogoodpena s peanusanuu B 2021 - 2022
yueOHOM roJy Ha 3aceqaHuu kapeapbl XUMUU

[Iporokon ot 20 1. Ne
3aB. kadeapoi H.JI. Mensinuk

PaGoyas nporpamma nepecMoTpeHa, o0cyk/aeHa u ogoopeHa s peanusanuu B 2022 - 2023
y4eOHOM rofy Ha 3acefanuu Kapeapsl XUMUU

[TpoTokon ot 20 r. No
3aB. kadeapoi H.JI. Mensinuk

Pabouyas nporpamma nepecMoTpeHa, o0Ccyxk/aeHa i ogo0peHa s peanusauuu B 2023 - 2024
y4eOHOM rojty Ha 3acelaHuM Kadeapbl XUMHH

[Iporokon ot 20 r. No
3aB. kadeapoi H.JI. Mensinuk

Paboyas nporpamma nepecMoTpeHa, o0Ccyxk/eHa 1 ogo0peHa s peanusauuu B 2024 - 2025
y4eOHOM rojy Ha 3ace/laHuu Kadeapbl XUMHUH

[Iporokon ot 20 r. No
3aB. kadeapoit H.JI. Mensuux




1 Ilesiu ocBOEHMSI AMCUMILTAHBI (MOIYJIsA)

[{enssMu1 OCBOEHUST TUCITUTTUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUYECKHX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYICHUU
CHeNUaIbHbIX JUCIUIUIMH U JaTbHEHIIICH MTPaKTUYECKON NeITeIbHOCTH.

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

Juctumuimaa XuMmus BXOIUT B 0a30BYH 4acTh y4eOHOro IUTaHa o0Opa3oBaTeNbHOM
MIPOrPaMMB.

Jis  u3ydeHus — AWCHMIUIMHBI ~ HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BIAJICHUSA),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTrpaMMBbI CpeHel 00111e00pa3oBaTEIHLHOM ITKOJIBI

3HaHus (YMEHUS, BIAJICHUS), MTOTYYCHHBIE TIPH M3yYECHUU JAHHOW IUCIMILTUHBI OyIyT
HEOOXOIUMBI ISl U3YYCHHUS TUCIUILTNH/TIPAKTHK:

be3zomnacHOCTh )XKHU3HENEATETHLHOCTU

I'eonorus

3 Komnerenuuun odyyarouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOECHHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYeMbIe pe3yJibTaThl 00y4YeHus1

B pesynbrare OCBOGHHS IUCHUIUIMHBL (MOIyis) «XHMHA» OOYyYaroIUiics 10JIKEH
00J1aaTh CIEAYIOINMHI KOMIIETCHIMSIMHI:

CTpyKTypHBII [Tnaaupyemble pe3yabTaThl O0ydeHUS
3JIEMEHT
KOMIIETEHILIUHU
OK-1 CIOCOOHOCTHIO K a0CTPAaKTHOMY MBIIIIEHUIO, aHAIIN3Y, CHHTE3Y
3HaTrh - OCHOBBI JIOTHUKH, HOPMBI KPHTHYECKOTO MOX0/1a, (POPMBI aHATN3a;

- METO/Ibl A0CTPAKTHOT'O MBIIIUICHUS MIPH YCTAHOBIECHUH UCTHHBI,

- MCTOJIbl HAYYHOT'O UCCJICIOBAHUS HYTGM MBICJICHHOI'O PACUJICHCHUA
o0BekTa (aHamu3) U MyTEM U3y4YeHHS MPEMETa B €ro 1EeJI0CTHOCTH,
€IMHCTBE ero yacTei (CUHTE3)

YmeTh - aJICKBaTHO BOCIIPUHUMATH MH(OPMAILINIO, JOTHYECKHU BEPHO,
apryMEeHTHPOBAHO U SICHO CTPOUTH YCTHYIO U TUCBMEHHYIO PEUb;

- C UCIIOJIB30BAHUEM METO0B A0CTPAKTHOIO MBIIIJICHHS, AaHAIN3a U CUHTE3a
AQHAJIN3UPOBATh AJIBTEPHATUBHBIE BAPUAHTHI PEILIEHUS UCCIIE0BATEIbCKUX
3a1a4

Biagers - HaBBIKAMU TIOCTAHOBKH II€JTH, CTIOCOOHOCTBIO B YCTHON M MUChbMEHHOM
peun JOru4ecku 0pOpMUTh PE3yIbTAaThl MBIILICHUS;

- [IEJIOCTHOM CUCTEMOM HaBBIKOB HCIIOJIb30BAHUS A0CTPAKTHOTO MBIIIJICHUS
IIPU pelIeHNU IPpo6ieM, BO3SHUKAIOLIUX MTPH BBITOJIHEHUU
UCCIIEIOBATEIbCKUX PA0OT, HABBIKAMM OTCTAUBaHMS CBOCH TOUKH 3PEHUS

OIIK-4 TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX ITO3UIIMN OLIEHUBATH CTPOCHUE, XUMHUECKHUI
¥ MUHEPAJIbHBIN COCTaB 3eMHOU KOPbI, MOP(OJIOrHUECKIE OCOOCHHOCTH M TeHETUYECKUE THITHI
MECTOPOXKIECHUM TBEPABIX MOJIE3HBIX UCKONIAEMBIX IIPU PEIICHHUH 3a/1a4 IO pallOHATIBHOMY U
KOMILUIEKCHOMY OCBOCHHIO F€OPECYPCHOI0 ITOTEHIIAlIa HEAP




3HaTh

- OCHOBHBIC XUMHWYECKHUE MOHATHS, IIOJI0KEHUS U 3aKOHBI;

- COBPEMEHHBIC HAIIPABJIICHUS Pa3BUTHs HAYYHBIX TEOPHA;

- METO/]Ibl TEOPETHUECKOTO 1 SKCIIEPUMEHTAIBHOTO UCCIIEJOBAHUS B 00J1aCTH
XUMHHU TPUMEHHUTENBHO K MPO(EeCCHOHAIBHON AeITEeNbHOCTH

YMmeTn

- OTIPENIENATh XUMUYECKHI COCTaB M CTPOCHUE O0BEKTOB OKPYKArOIIEH
Cpelbl;

- pelaTh pacyeTHbIE 3a7a4ul IPUMEHUTENBHO K MaTepUaly IporpaMMBl;
- IPOTHO3UPOBATh BO3MOKHOCTH ITPOTEKAHUS CaMOIIPOU3BOJIBHBIX
IIPOLIECCOB B PA3JIMYHbBIX XUMUUECKUX CUCTEMAaxX

Bnanets

- HaBBIKAMU IPUMEHEHHUSI OCHOBHBIX XMMHUYECKUX 3aKOHOB B
npodeccuoHaNbHOM NesTeNIbHOCTH;

- MPAKTUYECKUMHU HABBIKAMH TE€OPETUUYECKOTO U SKCIIEPUMEHTATBLHOTO
UCCJIEIOBAHMSI B 00JIACTH XUMUU




4. CTpyKTYypa, 00bEM U coiep KaHue TUCUMTILTHHBI (MOIYJIs1)
OO6mmast Tpy10€MKOCTh JUCIIUTUTMHBI COCTABIIAET 4 3a4eTHBIX enHUI 144 akaj. 4acoB, B TOM YHCIIE:

— KoHTakTHas pabota — 10,9 akan. yacos:

— ay/IuTOpHas — 8 aKkaJl. 4acoB;

— BHeayIuTOpHas — 2,9 akaj. 4acoB

— camocTosiTeabHas padota — 124,4 aka. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yaca

d)opMa aTTCCTallluH - OK3aMCH

AynuropHas s s
KOHTaKTHas paboTa E z ®opma TeKyIIero
=
B aKaj. yacax o Bu KOHTPOJIS
Pazpmen/ Tema 2, (B axaz. yacax) £ A . p Kon
> & © | caMOCTOSATENBHOM | yCIeBaeMOCTH U
JIACIMTUTHHBI 2 £ < .. | xommeTeHK
5 2 5 paboTs MIPOMEKYTOYHOM
nab. | mpakT.
Tex. p z 9 aTTecTalun
3aH. 3aH. | O &
1.
CaMOCTOSTENbHOE
n3ydeHune yaeOHon
qu/I Ha '{yl-tlloﬁ 3aumpra
.1 Xumudeckast TepMOIHHAMHUK KOHTPOJIBHON -1, -
11X ecKasl TepMOJMHAMUKA 16 Y OHTPOJILHO OK-1, OIIK-4
JUTEPATYPHI;
paboTHI.
- perieHue
KOHTPOJIBHOM
paboTHL.
CaMOCTOSTENbHOE
M3y4eHHe yueOHOH
qu Ha 3:0171 3auTa
.2 XuMudecKas KHHETHKA KOHTPOJIBHON -1, -
12X 14 Y OK-1, OTTK-4
JUTEPATYPHI;
paboThI.
2 - perieHue
KOHTPOJIBHOM
paboTHI.
- oopmiieHne
oTyera o
71a00PaTOPHBIM
abotam;
p ’ 3amura
CaMOCTOSTENEHOE nabopatopHoi
1.3 PactBOpHI 2 221 28 .| pabotsl. 3amura | OK-1, OIIK-4
u3yueHHe y4eOHOH N
N KOHTPOJIBHOMH
W HAy4YHOU
paboTHI.
JIMTEPaTypHI,
- perieHne
KOHTPOJIbHOM
paboTHL.




CaMOCTOSITENbHOE
U3yueHHe y4eOHOH

U Hay9HOH 3amura
1.4 [TucniepcHbIE CUCTEMBI 12 i KOHTPOJIBHOM OK-1, OTIK-4
JUTEPaTypBI,
paboThL.
- pemeHue
KOHTPOJBHOMN
paboThL.
CaMOCTOSTENbHOE
u3ydeHune yueOHon
15 qu Ha y;oﬁ 3amura
OKHUCIINTENIBHO-BOCCTAHOBUTEILHBIE 24 v KOHTPOJIBHOM OK-1, OIIK-4
JUTEPaTypBI;
IPOLECCHI paboThL.
- pemeHue
KOHTPOJBHOM
paboThL.
- oopmiieHHE
oTyera o
71a00PaTOPHBIM
aborawm;
P o 3amuTa
CaMOCTOSITENEHOE #abopatopHoii
1.6 DnexTpoXUMHYECKUE CUCTEMBI 2 30,4 .| paGotsl. 3amura | OK-1, OIIK-4
u3ydeHue yueOHon N
. KOHTPOJIBHON
W HAy9HOH
paboThL.
JIUTEPATYyPHI,
- perieHne
KOHTPOJIBHOMN
paboTHI.
HWroro no pazneny 421 1244
Hroro 3a cemectp 421 1244 DK3aMeH
OK-1,0I1K-4
Wroro no nucuumnnune 421 124,4 JK3aMeH




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce mnpenogaBaHMA AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaaULMOHHAS
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHON (opMe, Iie UMEET MECTO TOCIIEI0BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuuii-Oece1bl WM Juaiora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECCKUI
MaTepHual 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 UCHOJIB30BAaThCS 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 SBIEHUH, peaKLUil WK IPOLECCOB.

st peanmmuzanuu WHGHOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIIbHON TEXHOJIOTHU
IIPOBOJIATCS JIEKLIMM-BU3YAIU3AI[H, B X0Jle¢ KOTOPBIX H3JI0KEHHE TEOPETUYECKOro MaTepualia
COIIPOBOXAAETCS PE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuiseTcss B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa MPOBOAMTCS C peajJbHBIMH XMMHYECKHMMH BemiecTBamu. Ha maGopaTopHbBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
MIPOBE/ICHUH JTA0OPATOPHBIX 3aHSATHI MCIOJB3YETCS METOA KOHTEKCTHOTO OOyUYeHHsI, KOTOPBII
MIO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBA3eH MeXy KOHKPETHBIM 3HAHUEM U €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BaTh TEXHOJOTHIO KOJUIEKTUBHOIO
B3aUMOOOyYeHus (MapHyr paboTy) Tpex BHUJOB: CTaTWYeCKas Mapa, JUHaAMHU4ecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (GOopMyJIupyrOT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTenbHas pabota oOyyaromMXcsi BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIE
(GbopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OopMIICHUS
71a00paTOpHBIX pabOT, MOArOTOBKA K NMPAKTHUKYMY, U3yYe€HHE OCHOBHOTO U JIOTOJHUTEIBLHOTO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEHHE U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uToroBo arrecranuu. CamocrosiTenbHas paboTa 00yJaronuxcst JoJKHa ObITh HalpaBlieHA Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha MpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4yeHHE, Ha IOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJTOTOBKY K PYOEXKHOMY U 3aKJIIOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyoeHOTO U 3aKJIIOYUTEIBHOTO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepesl MpenoJjiaBaTesieM, SBISIFOTCS: BBISBICHHE CTENEHM IPAaBWJIBHOCTH, O0bEeMa, TIIyOHHBI
3HAHWUW, YMEHUH, HaBbIKOB, ITOJIYYEHHBIX IIPU U3YUYEHUU Kypca HApSAAy C BBIABICHUEM CTEIEHU
CaMOCTOSITENIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUI U HaBbIKOB.

CoBpeMEHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJIIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
dbopmamu KoHTposid. OOyuaromuMcsl IpeIaraloTcss TECTbl U 33auld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTH3MPOBAHHOM CHUCTEMON NpoBepkU. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Ccroco® KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsi MPOMTH TeCT, MpoaHaIM3HpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YuedHO-MeTOoAUYECKOE 00ecneueHe CAMOCTOSTeILHO PadoThl 00yYaomMXcst
[Ipencraieno B npuiioxkeHuu 1.



7 OueHoYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOI aTTeCcTallUuM
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHre THCITUILTUHBI (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 - (mata o6pamenus: 14.10.2019). - 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. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 14.10.2019). - MakpooObeKT. - TeKCT : 37eKTpOHHBIH. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.
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; Marauroropckuii roc. Texumdeckui 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: 14.05.2020). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucnepcusie cucremsr : nmpaktukym / H. JI. Mensuuk, O. P. Mymuna, O. A.
MumypuHa ; Marauroropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I WM. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. 3kpa"a. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara obGpamenus: 22.10.2019). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konana, JI. I'. OxucinTtenbHO-BOCCTaHOBUTENBbHBIE peakuuu. OCHOBBI AJIEKTPOXUMHUH '
yuebnoe mocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : u.,
TabII. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’?name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara ob6pamenus: 14.10.2019). - 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 ; MarHUTOrOpCKHiA 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 oOGpamienus: 22.10.2019). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIHA. -
Ceenenus noctynHsl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmas xumusa: yueb. I TEXHHYECKMX Hampas. U cmen. By3oB /H.B.
Koposun —9-e u3z., nepepad.- M.: Beicr. mik., 2007.- 557 c.: nin. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIMN.

6. Kpartkwmii cnpaBoyHHMK (usnko-xumuueckux BenmmunH / 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. - Tekcer:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BbICIINX YU€OHBIX 3aBeIeHUN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:



http://znanium.com/bookread2.php?book=421658
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texundyeckuid yH-T uM. ['. Y. HocoBa. — Maruutoropck : MI'TY um. I'. UI. HocoBa, 2020. — 18 c. —
Tekcr : HenocpeICTBEHHBIMN.

3. Komsma, JLI. CkopocTh XMMHUYECKHMX pEaKIHA M XHUMHUYECKOEC pPaBHOBECHE:
Mertoauyeckre ykazaHus K JaOOpaTOpHBIM paboTaM 10 JUCHUIUIMHE <« XUMHS» AJs
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Bcex opm ooyuenus / JI.B. Uynposa, T.M. Kynukosa; MarHUTOropckuii roc. TeXHUYECKUNA YH-T
um. I'. . HocoBa. — Maruutoropck : MI'TY um. I . Hocosa, 2020. — 41 c. — Tekcr :
HEIOCPEICTBEHHBIMN.

6. Uynposa, JI.B. PacTBopbl: MeToMuecKas pa3paboTKa K CaMOCTOSATENIbHONW paboTe 1o
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9 MaTepuaJibHO-TEXHHYeCKOe 00ecreueHue TUCIUIIHHBI (MOTYJIs1)

MarepuanbHO-TEXHUYECKOE 00eCTIeYeHUE TUCIIUTIITMHBI BKITIOYAET:

1. YuebHble aynuTOpuu AJIs IPOBEACHUSI 3aHSITUI JIGKITHOHHOTO TUTa. OCHAIIEHHE ay TUTOPUH:
MYJIbTUMEINIHBIE CPEICTBA XPAHCHHM S, TIEPEAAUN U TIPEACTABICHUS HHPOPMAIIH.

2. YdyeOHble ayAWTOpPHH JJs TPOBEACHHUS JIA0OPATOPHBIX 3aHATUN, TPYMIOBBIX H
WHIUBHUIYAIBHBIX KOHCYJBTAIMMA, TEKYIIETO KOHTPOJS W MPOMEKYTOYHOM arrectanmu. OcHaieHne
aymutopun: O60opyaoBaHue AJs BHIMOTHEHUS TaOOPAaTOPHBIX paboT, XMMHUYECKas MOCY/a, PEaKTHUBBI.
Harmnsinasie MmaTepuanbl: TaOIUIBI, CXEMBI, TIAKATHI.

3. IlomemieHust Ansi caMOCTOATENbHONW pPabOTHl oOywaromuxcsa. OcHalleHue ayIUuTOPHH:
[Tepconanpubie KommbioTepbl ¢ makerom MS Office, Beixomom B MHTEpHET W € JOCTYIIOM B
ANEKTPOHHYIO0 MHPOPMAITMOHHO-00pa30BaTEIbHYIO CpEy YHUBEPCUTETA.

4. TTomereHus 1711 XpaHESHUsI ¥ TPO(PIIIAKTHIECKOTO OOCTYKUBaHHS Y4eOHOTO 000PYy/TI0BaHUS.
Ocnamenue aygutopun: Cremnaxu, cedbl I XpaHeHUs y4eOHOro O00OpYy/IOBaHUS, HHCTPYMEHTHI
JUTsl pEMOHTA J1ab0paTOPHOTO 00OPYIOBAHMUS.



IIpuaoxenne 1

6. YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOAITeIbHOI padoThl 00y4aromuxcst

CamocrosarenbHass paboTa o0OydarOUIMXCS MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MPOMCXOJUT Kak BO BpeMs JIaDOpaTOPHBIX 3aHATUH, TaK M Ha IUJIAHOBBIX KOHCY/IbTALUAX, U Ha
BHEAYJAUTOPHYIO, TMPOHCXOJSIIYI0 BO BpeMs MOATOTOBKM CTYACHTAMH OTYETOB IO JIAOOPAaTOPHBIM
3aHATHUSM U BBIIIOJIHEHUS IOMAITHUX 3adaHU.

AymuTopHass caMOCTOsTENbHAs paboTa OOyYalomUXCs MOpEArnoiaraeT  MpOXOXKICHHE
TECTUPOBAHUSA M0 KaXKJIOMY Pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUAIOT TEOPETUUECKUE U TIPAKTUUECKUE
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 pe3yabTaTOB OCYIIECTBISAETCS IyTEM
COIIOCTABJICHHUS MOJYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MaKkcHMaibHOE
KOJIMYECTBO 0ayIOB B Kak0i Teme Kypca — 10.

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

B tectax no teme «XuMu4eckass TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OLIEHUBAIOTCS 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) OPOAYKTHI XMMUYECKOH peakiuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U MPOAYKTHI pEaKLIuU
[lepBsiii 3aK0H (TIEpBOE HAYaI0) TEPMOJIMHAMUKHA MAaTEMaTHUECKH 3alIUChIBAETCS 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) HTAJIBIIUS PEAKIIMOHHOM crucTeMbl ymMeHbIaercs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CHCTEMBbI MOBBIIIAETCS
CrangapTHbie TerIoBble 3)(PEeKThl MPUHITO 0003HAYATH!

a) AUct B) Q 101,3 213
6) AHozgg 1") AHct
Kakue u3 npuBeICHHBIX PEaKIHid SBISIOTCS SHI0TCPMHUSCKUMHE?
a) 1/2 N+ 3/2 H,=NHj3 , AH = — 46 K]I>x/Moib
0)H,+4/20,=H,0, AH = -242 K]]x/Mob
B) 1/2N2+1/20,=NO , AH =90 K]I»x/momb
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 (rpagur) = CU (¢ + CO (), mormotunock 22 kJIkK TENI0THI.

DHranenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5



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

BemectBo AH®393  (KJI>x/MOJIB) S°9s  (JIx/MOaBL*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 u3MeHseTCs SHTPOIUS TPU Pa3IOKEHUU KapOOHATa KaIbIHs?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HAI0
10. [lanHast peakuus:
2KClO3 (TB) —2KCl1 (TB)+302 @ AH<O
MOJKET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B TIPSIMOM HaIpaBJICHUU B) HE MOXET MPOTEKATh
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 6amna; mecroe, ceaAbMoe, BOCBMOE, IEBATOC U IecsaToe — B 1 0aii, a o JUHHAAIATOS
—B 2,5 Oaia.

TecTt Ne 1

1. Pazgen XuMuu, U3ydaroIHid CKOPOCTH M MEXaHU3MbI XHMHYECKHIX PEaKIUi, Ha3bIBACTCS
a) XMMHUYeCKasi TEPMOIMHAMHKA

0) TepMOXUMHUS

B) XUMHYECKasi KHHETHUKA

2. CKOpOCTh XUMHUYECKOW PEAKIIUU — ITO ...

a) BpeMs, 3a KOTOPOE MOJHOCThIO PACXOAYETCsl OJJTHO U3 MCXOJHBIX BEIIECTB

0) M3MEHEHHE KOJIMYECTBA BEIIECTBA PEAreHTOB (WM MPOIYKTOB) PEAKIMU B €AMHUILy BPEMEHH B
enuHuile obwvema

B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIINH K MOMEHTY OKOHYAHUS PEAKIIHH

3. B kakux eIMHHUIIAX BBIPAKAETCS CKOPOCTh XUMHUYECKON peaKiuu?

a) MOJIb JI et

0) 6e3pa3mepHas BeTMUMHA

B) MOJIB’ ¢

4. Ot xakux (aKkTOpOB 3aBUCUT CKOPOCTh XMMHUECKUX PEaKIInii?

a) OT IPUPOJIBI PEarupyIONINX BEIIECTB

0) oT TeMIiepaTypsl

B) OT 00BbEMA PEAKIIMOHHOTO COCya

5. CocTosiHuEe XMMHYECKOT'O paBHOBECHUSI OOPAaTHMBIX IPOLIECCOB KOJUUYECTBEHHO XapaKTepU3yeTcs ...
a) PaBHOBECHBIMU KOHIICHTPAITUSMHE ITPOJYKTOB PEaKIIUN

0) PHeprueil akTUBU3AIUN

B) KOHCTAHTON PaBHOBECHS

6. Kak 3anuchIBaeTCs BIpaKeHUE JIsi CKOPOCTH PEaKIIun

4 NO o T 6 H,O=4 NHg(r) +5 Oz(r)



a) V = k[NO]*[H,0] 6) V = k[NH;3][O,] B) V = k[NO]*[H.0]°
7. Kaxk 3anumiercs: BeIpaykeHHE 11 KOHCTAHTHI paBHOBecus peakiuu A +2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Ky = [C][D]/ [A][B]
») Kp = [A][B] 7/ [C][D]
8. Kakoii oTpe3ok Ha [uarpaMMe MoKas3bIBaeT 3HaYeHUE TeIIOBOro ¢ ¢dexra peaxuu?
a)l E.*%

5) 2 I 2

A
’/ 1 3
— A\

XOJI PEaKINH

B) 3

v

9. Yrto MOXHO CKa3aTh O PEaKIUH, U300paKEHHOW Ha JuarpaMme K Bompocy 82
a) 9K30TEPMHUYECKasl pPeaKIIus
0) SHIOTEepMHUYECKAS PEaAKITUs
B) pEaKIMs ONMCHIBACT COCTOSIHUE PAaBHOBECHUS
10. PaBHoBecue peakuuu Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEIIAETCs BIEBO.
a) IPU IOHMYKCHUH TeMIIepaTyphbl
0) IIpH MMOBBIMICHUH TEMITCPATYPHI
B) IIPH MOBBIIICHUY JIaBJICHUS
11. Jina peaxkuuu C + 2 H 5 (1 = CH 4 () Ipu HEKOTOPO# TemmepaType KOHCTaHTa PaBHOBECHs paBHA
0,8. PaBHOBeCHast KOHIIEHTpaIUsl BOJOpo/ia paBHa 1,2 Mosb/1. BeraucnuTe UCXOAHYIO 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,
YeTBEpPTOE, MATOE U IIECTOE 3a1aHus - B 1,5 Oana; ceibMoe, BOCBMOE, JIEBIATOE H JISCATOC — B
0,5 6anna.

Tect Nel

1. {nst ypaBuenus peaxkiun Cu SO4 + KOH —... cokpalieHHOE HOHHOE YpaBHEHHE 3alUIIEeTCs B BUJIE
1) 2K*+ S04 = K,SO4
2) Cu®" + S0, + 2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO,+ 20H™ = Cu(OH),{ + SO,*
4) Cu**+20H = Cu(OH)
2. Macca (B r) xsnopuna Hatpus B 300 M 0,2 M pactBopa paBHa

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

4. Ins monmasyienust ruapoausa xiaopuaa xpoma (I1I) cnengyer
1) 1006aBHTh COSHYIO KUCIIOTY
2) 100aBHTH MICIOYb
3) pa30aBUTH PaCTBOP BOAOK



4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

4.

MOBBICUTH TEMIIEPATypPy
5. B pa30aBieHHOM pacTBOpe, MPUTOTOBJICHHBIM W3 TUAPOCYIb(paTa Kalbllds U BOIBI, CyMMa
K02(pPUIIMEHTOB B ypaBHEHUH HEOOPATUMON AMCCOIMAIIMK PACTBOPEHHOTO BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PactBopuMmocTs 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. MaccoBas 1071l paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILICHUE
MAacchl BELIECTBA K Macce BObI
KOJIMYECTBA BEIIECTBA K 00bEMY BOJIbI
Macchl BELIECTBA K Macce pacTBopa
KOJIMUYECTBA BelllecTBa K 00beMy pacTBopa
8. K cnmaObIM 351eKTpoarTaM OTHOCUTCS ...
TUAPOKCH]T AMMOHUS
TUIPOKCHUJL Kaus
XJIOPUJ KaJIbITUS
MapraHioBas KUcioTa
9. M3BecTHO, YTO BOJIHBIE PACTBOPHI MHOTHX COJIEM MOTYT UMETh ILIEIOYHYIO WM KHUCIYIO CpE.y.
[IprunHO# 3TOrO SABIAETCS ...
BJIEKTPOJIN3 COJIEH
JTUCTIPONIOPIIMOHUPOBAHUE COTEH
TUAPATUPOBAHUE COJIEH
TUJIPOJIN3 COJIEN
10.3na4yenne PH uncroit Bosbt ipu 25°C cocrasisieT
N1 2) 7 3)0 4) 10
Marnurtoropckuii Texuudeckuii yausepceuret um. [.J1.Hocosa

I[I/ICHepCHbIe CHUCTEMBbI

B tecrax mo teme «I{I/ICHepCHHC CUCTEMBD). IIEPBOC, BTOPOC, TPECTHC M YCTBCPTOC 3aJaHHA
OIICHUBAIKOTCS B 1 6ann; IATOC M IICCTOC 3a1aHus - B 3 Oaina.

Tect Nel

VYkaxure pa3Mepbl YaCTUI KOJUIOUIHBIX CHCTEM

1) wmenbie 1 HM

2)  Gomsire 100 aM

3) ot 1um a0 100 am

Kakue noHbl criocOOHBI BBI3BaTh KOATYJISIMIO KOJIOUIA, YACTHIIBI KOTOPOTO UMEIOT MOJIOKUTEITBHBIN
3apsia?

1)  KkaTuOHBI

2)  aHUOHBI

3)  MOJIAPHBIE MOJICKYII

JInsi Kakoro 3JeKTPOJIUTa TOPOT KOArYJSAIHH KOJUIOMJIA C TOJOXKHTEIBHO 3apsDKEHHOM YacTHIICH
JIOJDKEH OBITh HAMMEHBIIINM?

1)  xjopua Kanus

2)  cynbbar Kanus

3)  oprodochar Kamus

Murienna 30511 UMEET CTPOCHUE:! {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”

KaKOH 2JIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuimu3aropa?

1)  xuopun xene3a (111)
2) Boda
3)  TUAPOKCUM Kaus



5. Tlpu B3ammonerictBun 20 mut 0,001H murpara ceunna (1) ¢ 10 mu 0,02H cynedara xanus oGpasyercs
30116 cynbgata ceunna (11). K kakoMy 37eKTpoly TOMKHBI IepeMenaTbesl YaCTUIIbI JUCTIEPCHOM (a3bl
MIPH BIEKTPOIU3e?
1)  HaxomsTCs B COCTOSHUM JUHAMUYECKOTO PAaBHOBECHSI
2) K Karoay
3) Kk aHomy

6. B nBe konObl HanuTO 1O 50 MIT 30J15 THIPOKCUAA Kele3a. J{ist Toro 4ToObl BRI3BATh KOATYJISIIHEO 3015
noTpeboBanock 1006aBuTh: B mepByo — 5,3 M 1 H pactBopa xmopuaa kanws; B ipyryro — 18,7 mi 0,001 H
pactBopa ¢ocara HaTpus. BeraucauTe mopor KoaryJsiiuu Kak10ro JIEKTPOJIUTA.

OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE MpouecChl

B Tecrax mo Teme «OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: 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) yBeNWYMBACT CBOIO CTENCHb OKHMCIICHHSI
2) TPUHHUMACT 3JICKTPOHBI
3) oTaaeT CBOM 3JCKTPOHBI
2. [Iporiecc BOCCTAaHOBJICHUS UMEET MECTO B CITy4ae, KOT/a ...
1) HelTpaibHBIC AaTOMBI IIPEBPAIIAIOTCS B MOJOKHUTEIbHO-3aPSIKEHHBIC HOHBI
2) TIOJIOKUTEIbHBIN 3apsi]] NOHA YMCHBIIIASTCS
3) oTpuIATENbHBIN 3apsiT HOHA YBETHYMBACTCS
3. U3 npencraBieHHbIX HUXe peakuuii kK OBP nucnponopuiroHMpoBaHUs NPUHAMJIEHKHT ...
1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBHUTEISIM OTHOCSTCH ...
1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJLIBI
3)  2JEeMEHTbI, HAXOASAIINECs B CPEIHEH YacTH MEPHOIUUSCKON CHCTEMbI
5. CreneHu OKMCICHUS KUCIOPO/a a) B BOJIE U 0) B IEPOKCUIE BOAOPOa COOTBETCTBEHHO PABHHI ...
1) a)-2;6)-2
2) a)—2;0)+2
3) a)-20)-1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCIIOHN cpefie, BOCCTAaHABJIUBAETCSA JO ...
1)  xaruona Mn?*
2)  manrasar-mona MnO;”
3)  okcuaa mapranmna (1) MnO
7. B peakiun, mpotekaroteit mo cxeme Cr,Sg + KNO3 2 K,CrO4 + K;SO4 + NO OKHCICHHIO TTOIBEPraroTCs
CIICAYIOIINE DJIEMEHTHI ...
1) asorucepa
2)  cepau XpoMm
3)  XpoM u a30T
8. Cymma k03¢ (HUIIMEHTOB B peakiny, IpUBeAeHHON 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

3JIeKTp0Xl/IMl/I‘IECK](Ie CHUCTEMBbI



1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1).

2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

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

Tect Nel
DNEeKTPOAHBIA MTOTEHITUA ONIPEACIISIOT 10 YPABHEHHUIO ...
Hepncra
MenneneeBa-Kinaneiipona
boabmmana
AppeHunyca

Paccuuraiite DJIC ransBanndeckoro snemenTa Mg|MgSO,||CuSO4|Cu npu cranaapTHBIX YCIOBUAX
—-2,03

-2,71

2,71

0,81

Kakue npoaykTsl 00pa3yroTcst Ha KaToZe MPH JIEKTPOJIM3E pacTBOpa HUTpaTa cepedpa’?

BOJIOPOJT

cepebpo

a30THAas KUCIIOTa

KHCIIOPOJ

VkaxuTe cymMmmy KO3QPHUIIMECHTOB B ypaBHEHHUH 3JIEKTPOIN3a pacTBopa Hutpara meau (11)

12

11

10

8

Kakas u3 npuBeIeHHBIX OKUCITHTEIFHO-BOCCTAHOBUTEIHHBIX PEAKITHI MTPOTEKAET CaMOIPOU3BOJIBHO B
MPSIMOM HaIPaBJICHUH?

FeSO,4 + Cu —...

CuSO4 +Fe —...

CuSO4 + Na —...

HCI+Cu —...

Brrauciure Maccy IMHKa, MOYYEHHOTO MPH AJIEKTPOJIH3e Cynb(ara IUHKA, KOTOPHIA MPOBOAWIHA B
teyeHue 20 cex mpu cuie Toka 1A

2,1-107"

0,05

0,013

6,7-10°°

[TpuBeauTE CXEMBI JIEKTPOIHBIX MTPOIECCOB U MOJIEKYIISIPHOE YPAaBHEHUE PEAKIINH, IIPOTEKAIOIICH TIPH
AIIEKTPOXHUMUIECKOM KOPPO3UH rajbBaHonapbl Zn|M(g B CepHOKHUCIION cpefie. B 0TBeTe yKaKUTe CyMMy

K03 (HULIHEHTOB B MOJIEKYJISIPHOM ypaBHEHUHU.
6

5
4
8

Breaynuropnas camocrosiTenbHas paboTa 00ydaroImMXCs OCYIIECTBISCTCS B BHJIC WU3YYCHUS

JTUTEPaTyphl IO COOTBETCTBYIOIIEMY paslielny ¢ MpopaboTKoi marepuaina; oGopMIEeHUS OTYETOB IO
nabopaTOpHBIM PaboTaM M BBITIOJIHEHHS JIOMAITHUX 3aJJaHUH.

BapuaHThl TEMAaTHYECKMX JOMAIIHUX 3aJaHUH I BHEAYIMTOPHOI CaMOCTOATEIbHON padoThI

CTYACHTOB IO TeMaM

Jlomamuee 3agaaue No 1
1o TeMe «XUMHYeCKasi TEPMOTUHAMHKA»




B nmomaniaem 3amaHuu 1Mo TeMe « XUMHUYecKash TSPMOIMHAMKKAY: TIepBasl 3a/laya OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 6anna; Tpeths — B 1 6am.

3agayua Nel

Jia peakunn CHy oy + CO2 () = 2 CO () + 2 Hy () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOMPOU3BOJIBHOTO TEUCHUSI PEAKIIMHU MPU CTAaHJAPTHBIX YCIOBUSX U nipu  Temmeparype T = 927 OC,
€CJIM TEIUIOBOM 3 (dEeKT peakIuy 10 3aJaHHON TeMIIepaTypbl HE U3MEHUTCS. Y KQKHTE: a) BBIACIISICTCS
WM TIOTJIOUIAETCS SHEPrusi B XOJ€ pPEaKuuu; O0) NPUUYMHY HAWJIEHHOTO0 HW3MEHEHUs SHTPOIUHU.
PaccuuraiiTe TemnepaTypy Hauajna peakiuu.

3amaga No2

Beruncnure temoBoit  addexr peakuuu: CaCy  + 2 HoOy = Ca(OH); () + C2H (1), monb3ysce
CTaHJAPTHBIMU TEIJIOTAaMH OOpa30BaHUs pearupyronux BemecTB. CKOJIbKO TEIUIOTHI BBIICIUTCS WM
MOTJIOTHTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOU APPEKT peaKIiu:
Hyy + COz)=CO iy + Ha Oy. TepmoxuMuueckue ypaBHEHUS:

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

6)2 CO @ T 0O, o= 2 COz () AH =-566,2 xk]Ix.

Jlomamnee 3aganue No 2
o TeMe « XUMHYECKAsA KHHETHKA)

B nomamnem 3aganuum mo teme «XHUMHUYECKash KMHETHKay: MepBas 3ajada oleHuBaercs B 1,5
Oaa; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTas U msaTast — B 1 Ga.

3amaya Nel

Peaknusa nporekaer no ypasHenuto: O; oy +2 CO (y = 2 CO; (. HavanbHele xoHIEHTpanyu
pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckoiabko pa3 U3MEHHUTCS
CKOpOCTh MpsMou peakiuu, korjaa mnpopearupyet 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOM ¥ 00paTHOM peakiuu, €CIu YBEIUUUTh JaBlIeHHE B CHCTEMeE B JBa paza?

3amaga Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO ke KOJIWYECTBO BEIIECTBA BCTYITUT B PEAKIIUIO TIPU TEMIIEpaType
200 °C, eciu TEMIEPaTypHbIH KOOPPUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo ckoibKo pa3 U3MEHUTCS
MIPU ATOM CKOPOCTh peaxiuu?

3amaua Ne3

Haiinute HayanbHbBIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHUS PEAKIINH:
Fe (7 + H2O () = FeO () + Hy (1), €cnu paBHOBECHBIE KOHIIEHTPALMU PEATUPYIOIUX BELIECTB PABHBIL:
[H20]=0,3momp/1, [H2] = 0,4 Moas/m1.

3amaua Ned

Jia peakumonnou cucremel: CO ) + HO ) = CO2 (y + Hj (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 yepe3 KOHIIEHTpAIMK PeareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKITAN:

Nz(r) +3 Hz(l—) =2 NH3(r), AH =-922 k]I x;
COz(r) +C (r) = 2 CO(F), AH =+160,5 K,Z[)K;
CO(,—) + HQO(]-) =CO, o T HZ(r), AH =-41,1 k]I x.

VkaxuTe HanpaBICeHUE CMEIICHUSI XUMUUYECKOTO PABHOBECHS ATUX PEAKIIUN: a) MPU MOHKEHUN
TEMIIEPATyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIIICHWU MNaBIEHUS, €CIM TeMIeparypa
MMOCTOSTHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»




B nmomammnem 3aganum 1o teme «PacTBopel»: mepBasg, BTOpas, TpeTbsd U IATas 3a4adu
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6anna.

3amaya Nel
B xakom o0beme BojibI ciieayeT pactBopuTh 135r SNCly mist monydyenus 3M pactBopa xjopuaa

onoBa (Il) ¢ mmotHocThIO P = 1,405 T/MNA?

Paccunraiite: a) MaccoByl [IOJIF0 BEIIECTBA B pacTBope; O) MOJSIPHYIO KOHIEHTPAIUIO
HKBUBAJICHTA; B) MOJISUIBHOCTB; T) THTP; 1) MOJIbHYIO JIOJIFO BEIIECTBA B PACTBOPE.

3agaya Ne2

3aKOHUYUTE MOJCKYJSpHbIC W HANUIIATE COKpAICHHBbIE WOHHBIC YPaBHCHHSI peaKluid
B3aUMOJICHCTBHS CIICIYIONINX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO4 —

Sb(OH); + NaOH —

3amaua Ne3

CocTtaBbTe 110 JIBa MOJICKYJISIPHBIX YPaBHEHHS PEAKIHiA K CIICIYIONIMM HOHHBIM:

Ba* + CrOs/ — BaCrOy;

NH,;" + OH — NH4OH;

ZnS + 2H" —Zn*" +H,S

3asaga Ne4d
Boeruucnure pH 0,05M pacTBopa cepHOI KUCIOTHI.

3agauda Ne5

Kakue u3 cnenyrommx coneir moaseprarotcs ruaponusy: NaySiOs. Cu(NOs);. KBr? Cocraebre
HMOHHBIE U MOJIEKYJISIpPHbIE YPaBHEHHUS THIpPOJIM3a COOTBETCTBYMOIUX coyed. Kakoe 3nauenue pH (<
WIN> 7) UMEIOT PacTBOPBI ATUX COJIEH?

3agauda Ne6

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

Jlomamuee 3aganue Ne 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 6ainma; TpeTbs — B 1 6ai.

3amaga Nel

[TonGepure KOAPGUIUEHTH B ypaBHEHUSX OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
VYKakuTe THI KaXKI0U PEAKIIH.

Paccumuraiite 5SJIEKTPOABMKYIIYIO CHIy W OIPEAECIUTE HAMNpPaBIECHUE CaMOIPOU3BOJBHOIO
NpOTEKaHUsd  TEpPBOM  peakluMud NOpH  CTAHJAPTHBIX  YCIOBUSIX,  HMCIOJB3ys  3HAYCHHUS
OKHUCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX MOTESHIINATIOB:

H] + HsPO, — J, + H3PO3; + H,0O

HNO, — HNO; + NO + H,O

H[AuCl;] + H,O, + NaOH — Au +NaCl +0; + H,O

NH;ReO, +H, — Re + NH; + H,0

KBrO —- 0O, + KBr

3agayga Ne2

CocTaBbTe YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH:

KMnO; + NaNO, + H,0—



NaCrO, + H,0O, + NaOH —

Bi(OH); + Na;S,03+ NaOH —

Bi,O; + C —

Mg + HNOs (pas) —

3amaga Ne3

Hanbl nBe okuciutenbHo-BocctaHoBUTeNbHbIe mapbl: KNO;, KNOjz; u Pb(NOgs);, PbO..
[Tonb3ysick TaOyMIEeld CTAaHAAPTHBIX OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX IOTEHIIHAIOB, COCTABBTE
ypaBHEHHE BO3MOXHOH peakumu B ykazanHoi cpene (HNOs). Paccuumraiite 3HaueHue
AJIEKTPOIBIIKYILEH CHIIBI PEaKIIHH.

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

B nomarinem 3agaHuu 10 TeMe «DIEKTPOXUMHUCCKUE CHCTEMBI»: IIepBast 3a/jaua OLIEHUBACTCS B
1 Gam; BTOpas — B 1,5 6amna; Tpeths — B 2,5 6amia.

3amaya Nel
CocTaBbTe DJIGKTPOHHO-MOHHBIE YypaBHEHHUS OJJIEKTPOAHBIX TMPOIECCOB U  MOJEKYISpPHOE

ypaBHEHHE TOKOOOpAa3yIoIIel peakiyy, MPOTEKaomeld Npu padoTe TaJbBaHUYECKOTO 3JIEMEHTa
Co/Co(NO3), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raibBaHMYECKOTrO 3JIEMEHTA IPHU CTaHIAPTHBIX
YCIIOBHSX.

[lpuHSB MOTEHIMAJ aHOJA PABHBIM CTAaHIAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHICHTPAIIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, pu Kotopoit D/1C ranbBaHN4YeCKOT0 3JIeMEHTa YMEHBIIUTCS
Ha 0,02B.

3amaya Ne2

[lpuBeauTe CXEMbl 3JCKTPOIHBIX IPOLECCOB W  MOJCKYJSIPHBIC YPAaBHEHHS PEaKIHiA,
NPOTEKAIOIINX TPU JIEKTPOXUMHYECKOH Koppo3uu ranbpaHonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQKHOM BO3/yXe€.

Onpenenure yObUIb MAacchl aHOJa MPU KOPPO3WUU B KHUCIOHM cpene 3a 20 MHUH, €CIM CKOPOCTh
koppo3uu coctaBuia 0,01 r/y.

3aymaga Ne3

CocTaBbTe IIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (AHOJI HWHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, IIPOUCXOMISIIECH MTPH JIEKTPOIIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

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

YkakuTe BO3MOKHBIE TPUUMHBI YMEHBIIICHUS BHIXOa METalIa IO CPABHEHHIO C PACUETHBIM.

BapuaHT 1oMalHeil KOHTPOJIBHOI PadoThI

BAPHUAHT Ne 1

TEMA 3AJJAHUE
3aganue 1. OxoHyaHHe JJIEKTPOHHOH  (OPMYIIBI
....65%6p" . Ykaxure MI0JIO’KEHUE JJIEMEHTA B
Tema 1. MIEPUOINYECKON CHCTEME: MEPUOJ, TPYIIY, NOArPYIIILY,
IMepuoanyeckasi cucTeMa 3JIeMeHTOB | Ha3BaTh 3JeMeHT. CocTaBbTe 3JIEKTPOHHYIO (OpMYITy
CTPOEHHE aTOMa aToMa JJIEMEHTA. YKaXXUTe JJIEKTPOHHOE CEMENCTBO,
MeTaJI U HEMETAJLI. CocraBbTe

AJIEKTPOHHO-TPAPUIECKYI0 (OpMYyITy HJisi yKa3aHHBIX
3J€KTPOHOB B HOPMAJIbHOM COCTOSIHUH.

3amanme 2. VYkasaTh BCE€ KBAHTOBLIE 4YHCIA IS
AJIEKTPOHOB, OTBEYAIOIIMX CIEAYIONIEH SJIECKTPOHHOM




dopmye 5p°

Tema 2. 3ananue. CocTaBbTe ypaBHEHUsI peaklui, IPU OMOILN
KucioTHo-ocHOBHBIE CBONCTBA KOTOPBIX MOKHO OCYIIECTBUTH CJIEIYIOIINE

BelleCTB MpeBpaIeHUs
Zn — ZnO — ZnCl, — Zn(OH),—Na,[Zn(OH)4]
3aganme 1. Jliis peakiun FesOux) + Hoq = 3Fe0k) + HOr
OTpe/IeINTe BO3MOXKHOE HAIpaBJIEHUE CaMOIIPOU3BOJIBHOIO
TEUCHUSI PEaKIMU TpPHU CTAHIAPTHBIX YCIOBUSX U IPHU

Tema 3. Temriepatype t =1227°C, ecim TeruioBoit adexr 10

XumMuyeckas TEPMOAUHAMHUKA

3a/1aHHOM TEMIIEpaTyphbl HE U3MEHUTCS.

VYKaxuTe: a) BBIISIACTCS WIH TOTIIOMIACTCS SHEPTHS B XO7Ie
peakiyy;, O) TPUYMHY HAWICHHOTO W3MEHEHHUSI SHTPOIUH.
Paccunraitre Temmieparypy, Ipyd KOTOPOM YCTaHABIMBACTCS
PaBHOBECHE U POUCXOIUT cMeHa 3Haka AG.
3ananue 2. Berurcire TemoBoit ekt peakumu 3FesOu
+ 8Alx) = 4ALOsx) + 9FeK), MONB3YACH CTaHIAPTHBIMH
SHTAJBIMSIMKA ~ OOpa30BaHMsl  PEArMPYIOIIMX  BEIIECTB
(mpunokenue 3). CKOIBKO TeIIOThI BBIIETUTCS (IIOTJIOTUTCS)
py 00pa3oBaHKy BelliecTBa Fe B konmuecTse 56 1?

Tema 4.
XHAMHYeCKasad KHHEeTHKA H
XHMHYeCKOe paBHOBecHe

3aganue 1. TemmneparypHbiii kKo3(h(dUIKMEHT peakiuu
paBeH 2,5. Kak uM3MeHMTCS CKOpPOCTb pEaKIMM: a) MHpU
MoBBIIEHUH TemrepaTypsl oT 60 mo 100°C; 6) npu
OXJIXKJICHUH peakunoHHoM cmecu oT 50 1o 30°C?
3apanue 2. [l o6parumoit peakunn FesOyy + Hapy =
3FeO) + HoOr3anuimre BblpaXkeHHe KOHCTAHThI
paBHoBecust AH®, k/[x =+ 69,8. Ilpemnoxute criocoOb
YBEJIMYCHHS KOHIIEHTPAIIMU POIYKTOB PEaKIUH.

Tema S. PacTBopsI

3aganme 1. B 180 mi Bogs! pactBopeno 20 r cynbdata
Mmapranua. [lonyuwics pactBop miotHocTsio 1,101 r/mi.
Beruuciure MONISIpHYI0, HOPMaJIbHYIO, MOJISUIBHYIO
KOHLIEHTPALUU U MacCOBYIO JIOJII0 PAaCTBOPEHHOTO
BELIECTBA.

3aganue 2. CocTaBbTe MOJIEKYJISIPHBIE U
HMOHHO-MOJIEKYJISIPHbIE YPaBHEHUSI peakiuii
B3aUMO/ICHICTBUS B paCTBOPAX MEXKIY:

Bi2(804)3 54 NaOH; FEC|3 u H,S;

NH4OH u MnCly; H,SO4 u Ba(OH),.
3aganue 3. CocTaBpTe€ MOHHO-MOJIEKYJISIDHBIE H
MOJICKYJISIpHBIC ypaBHeHHs ruaponuza coieir NaySiOs,
SbCl;, Rb,SO,4. Kakoe 3nauenue pH (>7, <7) umetor
pacTBOPBI ATUX COJICIT?

Tema 6.
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC
CBOMCTBAa BeIleCTB

gaﬂaﬂl/le. MCTOI[OM QJICKTPOHHOI'O 6aHcha HOI[6CpI/ITe
K02 GUITHEHTHI B YPABHEHHSIX, YKAKUTE OKUCIUTEID U
BOCCTAHOBUTCIIb, HAITUIIIHUTC 3JICKTPOHHBIC YPABHCHUS
IIPOLECCOB OKNCIICHUA U BOCCTAHOBJICHHUA

H3zPO3; + KMnO4 + H,SO,4 = H3PO4 + MNSO4 + K,SO,4 +
H,0

CuSO4 + H3PO;, + H,O = CuH + H3PO4 + HSO4

Tema 7.
3JI€KTp0XI/lMI/l‘{eCKI/[e CUCTEMbI

3apanue 1. /1151 raapBaHUYECKOTO DJIEMEHTA,
00pa30BaHHOIO MJIACTUHAMU U3 METAIIJIOB

Zn wu AgQ, IOTPY>KEHHBIX B paCTBOPBI UX COJICH C
KOHL[GHTpaHI/Ieﬁ HMOHOB MCTaJIJIOB

A" =0,0lu B™ =0,05

1) COCTAaBbTC CXCMY I'aJIbBAHUYCCKOI'O 3JICMCHTA,
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2) HANUIIUTE YPABHEHHS SJICKTPOIHBIX MPOIECCOB U
TOKOOOPAa3yIolel peakiny;

3) paccuHTaiiTe MEKTPOABIKYIILYIO CHUITY
raJbBaHUIECKOTO 3JICMEHTA.

3aganme 2. CocTraBbTe YpaBHEHHUS JIEKTPOIHBIX
MPOLIECCOB (aHOJI MHEPTHBIN ) U MOJIEKYJISIPHOE
ypaBHEHHUE PEAKIINH, TPOXOSAIICH MPH IJIEKTPOIHU3E
paciiiaBa win pactBopa siaekTpoiauta  pacmiaB CaCl;
BoruncnuTe Maccy MeTasuia BhIICTUBIIETOCs HAa KaToze,
€CJIM JIEKTPOJIN3 TPOBOIMIM 1ipu cuiie Toka A =10,0. B
Te€4eHHEe BpeMeHu = 2,5 4.BbIxoa Merauia o Toky Br
cocraBun  98%.

3ananme 3. CocTraBbTe YpaBHEHHUS JIEKTPOIHBIX
MPOIIECCOB U MOJIEKYJISIPHOE YPaBHEHUE PEAKIUH,
MPOTEKAOIEH IPU ANEKTPOXUMUYECKOM KOPPO3UHU
ranpBaHomnapel: Pb - Sn

a) B KHCIION cpefie;

0) B atMoc(epe BIAKHOTO BO3IyXa.

KoHTpoJibHbIE BOPOCHI 10 TEMaM
KoHTpoJibHbIe BONPOCHI 10 TeMe « XHMHUYEeCKasi TEPMOANHAMH KA

OCHOBBI XMUMHUYECKON TEPMOJUHAMUKHU: IOHATHE CUCTEMBI, BUIBI CUCTEM.
TepMmonnHaMuyeckue napaMeTpbl U (PyHKIUH COCTOSTHUSL CUCTEMBI.

Buytpennss sueprusi. Pabora. Tertora.

[lepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJ).

OHTaNbNMs Kak QYHKIUSA COCTOSTHUSI CUCTEMbI. DHTANbIINSA 00pa30BaHMsl BELIECTBA.
TemnoBoil 3¢ dext xumuueckoil peakiuu. PakTophl, BIAUSIONIME HA TEIJIOBOM 3(PPEKT XUMUUECKON
peaxkuuu.

Tepmoxumust. 3axoH ['ecca.

CnencrBus u3 3akoHa ['ecca.

DOHTponus KaK QYHKIHS COCTOSTHUS CHUCTEMBI.

Bropoii 3aKk0OH TepMOJIMHAMUKHU.

TpeTuit 3aKOH TEPMOIHUHAMUKHU.

Oueprus ['ub6ca.

Hanpasnenue caMonpon3BOJIbHOTO MPOTEKAHHUSI XUMUYECKUX PEAKIIHIA.

KOHTpOJII)HbIe BOIIPOCHI IO TEME «XHMHYeCKass KHHETHKA»

Xnumuueckas KHHeTHKa. CKOpOCTh XUMHUYECKOW PEaKIIMM U METO/bI €€ PETYIMPOBAHMUSL.
BnusiHue KOHLIEHTpAIlMK Ha CKOPOCTh XUMHUYECKON PeaKLny (3aKOH JEHCTBYIOIIMX MACC).
Bnusinue TemnepaTypsl Ha CKOpOCTh xumMudeckoi peakiuu. [Ipasuno Baut — ['odda.
Teopust akTUBHBIX CTOJIKHOBEHMI AppeHuyca.

OHeprus akTUBaLlMU. Y paBHEHUE AppeHuyca.

Teopust mepexoTHOro KOMILIEKCAa. DHEPreTHYeCcKasl 1ruarpamma.

Kpusas MakcBenna — bonpiimana. DHepreTuueckuit 6apbep.

Karanntnueckue cucTemsl.

BnusiHue katanusatopa Ha CKOPOCTh XUMUYECKOU PEAKIIUH.

['oMOreHHBIi U reTepOreHHbIN KaTalnus3.

KonebarenbHble peakuuu.

Xumunyeckoe paBHoBecue. OOpaTuMble U HEOOPATUMBbIE pEaKLUU.

KoHcTaHTa XMMHUYECKOTO PABHOBECHSI.

Cwmenenne xumudeckoro papHoBecus. [Tpunuun Jle—Illarenbe.

Bnusinue KoHUEHTpaly, JaBlIeHNs U TEMIIEPATYypPHI.
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®da3oBbI€ paBHOBECHSI.
daz3oBnIe AuarpaMmsbl 111 OAHOKOMITIOHCHTHBIX CUCTCM.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «PaCTBopLI»

ITonsTe pactBopa. PactBopuMocTs BemecTsa. PacTBOpuMoCTs rasa.

PactBoppl. CrocoObl  BhIp@KEHHS KOHIIGHTpAIlMM PAacTBOPOB (MaccoBas JOJs, MOJISIpHAs
KOHLEHTpaLUs, MOJISIpHAs KOHLIEHTPALHsI SKBUBAJIIEHTA, MOJIbHASL J10JIs1, TUTP).

KonnuraruBHeie cBoMCTBa pacTBOPOB. M neanbHbIl pacTBOp.

3akonsl Payns: | (tonomerpudeckuii) u |l (30y/UIHOCKONMMYECKUI M KPUOCKOTTMYECKUH ).

OcmMmoc. Ocmotuueckoe napieHue. Cxema 0CMOMETpA.

KucnorHo-ocHOBHBIE B3aUMOACHCTBUS BEILIECTB.

Honnast Teopust KUCIOT U OCHOBaHMM AppeHuyca. OCHOBHbIE IOHSTHS U IOJIOKEHUS TEOpUU
AppeHnuyca.

Jucconumanus KUcioT, OCHOBaHUM U COJIEN C TOUKH 3pEHUsI HOHHOM TeopuH AppeHnyca (IpUMepBl).
Crenens aucconuanuu. CUIbHBIC U CIIa0bIe AIEKTPOIIUTHI.

Jucconumanus cnadbix 3JeKTpoiauToB. KoHcTanTa aucconuanui.

3akoH pa3daBieHuss OcTBaIbBIA.

Peaknmm moHHOTO OOMEHAa MEXIY JJICKTpoJMTaMu (HAa MPUMEpe peaknuid oOpa3oBaHUs CIaboOro
ANEKTPOJINTA, OCAKA U raza).

[Ipou3sBeneHne pacTBOPUMOCTH.

Honnoe npousBeneHue Bosl. Bogopo Hblii U THAPOKCUIBHBIN TOKa3aTeH.

I'mpponus coseld. Tunel ruapoIN3a CONE.

KonnuecTBeHHBIE XapaKTePUCTUKH MPoOIiecca THIPOIN3a.

@daxTOopHl, BAUSIOLINE Ha IPOLECC TUAPOIIN3A.

KOHTpOJ’[bHI)Ie BOITIPOCHI IO TEME «I[I/ICl'IepCHLIe CHUCTEMBID»

I'eTeporennsie cMecH. /lucnepcHble CHCTEMBI.
HucnepcHocth. Kitaccudukanyuy AUCnepcHbIX CUCTEM.
Konnounnneie pactBopsl. JInodunbHbie 1 110POOHBIE KOJUIOUABI.
CriocoObl osTyyeHHsI KOJJIOUHBIX PACTBOPOB.

CrtpoeHne KOITOUIHBIX YaCTHL.

IIpaBuno dasuca — Ileckosa.

VY CToNYMBOCTh KOJUTOMAHBIX CUCTeM. CTaOMIN3aTOPHI.
Koarynsamus nuoduiabHbIX U THO0()OOHBIX KOJUIOUIOB.
CemnumeHnTanusg KOJUIOUIOB.

Koarymsiuust KoJuIonaHbIX pacTBOPOB 3JIEKTPOJIUTAMH.
[TpaBumno lyneue — Napau. Koarynupytomias cnocoOHOCTb.
OnTHyeckue cBONCTBA KOJUIOUIHBIX PACTBOPOB.
DIeKTpUYECKHe CBOWCTBA KOJIOUJIHBIX PACTBOPOB.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEME «OKHCINTETHLHO-BOCCTAHOBHTEIbHBIE
npouecch»

OCHOBHBIE MOHSTHS TEOPUU OKUCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHUCINTEITFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BCIICCTB.

Baxneiiiine okuCIUTENU 1 BOCCTAHOBUTEIIH.

Tunbl OKHCIUTETEHO-BOCCTAHOBUTEBHBIX PEAKITUH (TIPUMEPHI).
OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBINA MTOTEHITHAI.

VYpaBnenue HepHucra.

CocTaBiieHHEe OKUCIUTEILHO-BOCCTAHOBUTEILHBIX peaKI_[I/II\/JI.
Hanpasrienue oKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.
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KoHTpoJsibHbIE BONPOCHI 10 TeMe «DIeKTPOXUMHUYECKHE CHCTEMbD»

DnexTpoxumuueckue cuctembl. Kimaccuduxarus 3eKTpoXMMHUYECKUX TPOIIECCOB.

DNEKTPOXUMHYECKUE MPOIIECCHI, TPOTEKAIOIINE HAa TPAHUIIEC Pa3/ieia «METAILT — PaCTBOPY.

lNanpBarmYeckmii aemeHT Jdanusisa — Skoou.
DNEKTPOABUKYIIAS CUJIA TaIbBAHUYECKOTO 3JIEMEHTA.

I/I3MepeHHe OJICKTPOJHBIX IMOTCHIMAIOB. Pﬂl[ CTAaHAAPTHBIX J3JICKTPOAHLIX IMOTCHIUAJIIOB. CBolicTBa

METAJJIOB B COOTBETCTBHUM C UX MOJIOKEHHUEM B Py HAIIPSKECHHUIM.
VYpaBuenue HepHucra.

DNEeKTpoIN3 PacIiaBOB U pacTBOPOB. KaToIHbIE M aHOIHBIE IPOLECCHI.
O0wenunennslii 3akon @apanes. Berxoa mo Toky.

Kopposus metannos. Knaccudukaiys KOppo3nOHHBIX MTPOLIECCOB.
XuMunueckas KOppo3usl.

DNeKTpoXuMHUYECKass KOppo3us. AHOJHOE OKHCIEHHE MeTala M KaTOJIHOE
OKHUCIIUTES.

[Tpumepsl KOPPO3UK B KUCIION cpeie U aTMOC(hEpHON KOPPO3UH.
CkopocTb KOppO3uH.

3ammra METaJIIOB OT KOPPO3HH.

3aluTHBIC TOKPHITHSL.

DIEKTPOXUMHUECKHUE CIIOCOOBI 3aIUTHI OT KOPPO3UU METAILIOB.
XUMHYECKUE UCTOYHHUKHU TOKA. ['albBAaHUYECKUI JIEMEHT.
XUMHYECKNE UCTOYHUKHU TOKA. AKKYMYJISITOPBI.

XUMHYECKUE UCTOYHUKHU TOKA. TOIJIMBHBIEC 3JIEMEHTHI.

BOCCTaHOBJICHHUEC



Mpuioxenne 2
7. OueHOYHbIE CPeCTBA I NPOBEACHNS POMEKYTOUYHOM aTTecTAllul

HpOMe)KYTO‘-IHaSI arrecranus nMECT OCJIBIO OIpCACINTb CTCIICHb JOCTHIXXCHUA
3aIJIAHUPOBAHHBIX PE3YJIbTATOB O6y‘IeHI/IH IO JUCHUIIIIMHE 3a Ol'IpCI[GJ'IGHHBIfI nepuon 06yLI€HI/I${.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHUS] U OLIEHOYHBIE CpeACTBA /Jisl INPOBeIeHUs!
NMPOMEKYTOYHON aTTeCTAINH:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OK-1
CIIOCOOHOCTBIO K

a6CTpaKTHOMy MBIINIJICHUIO, AHAJIN3Y, CHHTC3Y

3HaThb

- OCHOBBI
KPUTHYECKOTO
aHaJMn3a;

- METO/ibl a0CTPAKTHOTO MBIIICHHSI
IIPH YCTAHOBJICHUU UCTUHBL

- METOJbl HAYYHOTO HCCIIECIOBAHHS
myTéM MBICIIEHHOTO pacuICHEHUS
o0BbeKTa (aHamu3) U MyTEM U3yUeHUs
npeaMera B €ro  IEJIOCTHOCTH,
€IMHCTBE €ro YacTeil (CUHTE3)

JIOTHKH,
MMOaX0/a,

HOPMBI
hopmbI

Ilepeuensy meopemuueckux 60npocos

1. CoBpeMeHHBbIE MTOJIOKEHHUSI XUMUUYECKOH TEPMOJUHAMUKH.

2. OcHOBBI XMMHUYECKOM KuHeTHKHU. KaTtanus.

3. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS ITPOLIECCOB B PACTBOPAX.

4. OCHOBHBIEC 3aKOHOMEPHOCTH IPOTEKAHUS MPOLIECCOB B AUCIIEPCHBIX CUCTEMAX.

5. 3aKOHOMEPHOCTHU M HAIPaBJIEHUE MPOTEKAHUS OKHUCIUTEIbHO-BOOCTAHOBUTENIBHBIX IPOLIECCOB.
6. CoBpeMEHHbIE HANPABJICHUS PA3BUTHS AIEKTPOXUMHUHU.

YMmers

- aJICKBaTHO BOCIIPHHUMATb
nH(OPMAIINIO, JIOTUYECKH BEPHO,
apryMEHTHUPOBAHO U SICHO CTPOHTH
YCTHYIO U TUCBMEHHYIO PEYb;

- C UCIHOIB30BaHHEM  METOJOB
a0CTPaKTHOTO MBINIJICHHS, aHAIA3a
u CUHTE3a aHATU3HPOBATH
aIbTepHATHBHBIC BapUaHTHI
pEIIeHUs UCCIIeIOBATeNbCKHUX 33124

Ilpumepnsle npakmuueckue 3a0anus

[TpoBecTn aHaM3 BIUSHUS KOHIICHTPAIIUU HA CKOPOCTh XUMHUYECKON peakiuu
Na;S;03 + HpSO4 = S + SOz + NaSO4 + HyO mo skcnepuMeHTanbHBIM JaHHBIM. [IpoBectu
00pabOTKY MOJIYIEHHBIX IAHHBIX C UCTIOJIB30BAHUEM COBPEMECHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHA.
Pe3ynbTarhl ONTOB MpEACTaBUTH B BUJIE TAOTHUIIBI 1.

Tabmuna 1
Howmep O0Bem, M1 KoHnuenTpanus Bpems Ckopoctb
ombiTa | NaS,03 H,O H,SO4 Na;S,03, 102 | mosnenus peaknuu, 10,
MOJIB/TI MYTH, C !

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2

5 5 3 2 6,5

ITo nanHBIM TabIUIBI 1 TOCTPOUTH IpaduK 3aBUCUMOCTH CKOPOCTH PEAKLUHU OT KOHIEHTpAIUU
THOCYNb(aTa HaTpUs, OTIOKHUB Ha ocu abcmucc koHneHtpamutoo NapS;Os, a Ha ocu opawHAT —
CKOPOCTb PEaKIHH.

Crienathb BBIBOJI O 3aBUCUMOCTH CKOPOCTH peaklMu OT KOHIIEHTPAlMU THOCYJIb(haTa HaTpusl.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

Bnanets

- HaBBIKAMH IIOCTAHOBKH IIEJIH,
CIOCOOHOCTBIO B YCTHOH W
MMMCbMEHHOMN peyn  JIOTUYECKH
0 OpPMUTH PE3yNIbTATHI MBIIIJICHUS;
- IEJOCTHOM CHCTEMOM HaBBIKOB
HCIIOIb30BaHUS abCTpPaKTHOTO
MBIIICHUS TIPH PEIICHHH Po0JeMm,
BO3HUKAIOIIMX TIPH  BBITIOJHEHUU
HCCIEN0BATENLCKUX pabor,
HaBBIKAMM  OTCTAMBaHHUSA  CBOCH
TOYKHU 3PCHUS

Tembt 0oknaooes

1. KoHuenmnuu coBpeMeHHON XUMUU.

2. DIEKTPOXUMHUYECKAsi KOPPO3Ud MaTEPUAIOB, IPUMEHSIEMbIX B MAIIMHOCTPOCHUH.

3. Kunetnueckue Teopun B KOHTEKCTE XMMUYECKOTO 3HAHUS.

4. KauecTBEHHBIN M KOJIMYECTBEHHBINM aHAJIN3 00Pa3I[0B CILIABOB.

5. XuMUKO-TeXHUYECKasi 00padOTKa METAJIOB | CIIJIABOB, IPUMEHSIEMBIX B MAITHHOCTPOCHUHU.
6. CpaBHUTEIBHBIN aHAIM3 COBPEMEHHBIX KaTaJIM3aTOPOB, IPUMEHSIEMbIX ITPU TPOU3BOJICTBE
MaTepHaJIOB JIJIsl MAIIMHOCTPOCHUS

7. OcHOBHBIE TTPOOJIEMBI COBPEMEHHON XHUMUH.

OIIK-4

TOTOBHOCTBIO C €CTCCTBCHHOHAYYHBIX MO3ULIMH OI[CHUBATh CTPOCHHUC, XUMHYECKHUH 1 MI/IHCpaJ'IbHHﬁ COCTaB 3¢MHOM KOPHI, MOp(bOHOFI/I‘{CCKHe 0COOEHHOCTH U
TCHCTUYCCKUC TUIIBI MGCTOpO)K[[GHI/II;'I TBCPABIX IMOJIC3HBIX UCKOIMACMBIX ITPHU PCIICHUHN 3a/la4 110 pallHOHAJIbHOMY U KOMIIJICKCHOMY OCBOCHUIO I'COPECYPCHOI'O

IOTCHIHMAJIa HCAPD

3HaTh

- OCHOBHBIE XHMHUYECKHE TOHSITHSI,
MTOJIOKCHUS Y 3aKOHBI,

- COBPEMEHHbBIE  HaIlpaBJICHUS
Pa3BUTHS HAYYHBIX TEOPUH;

- METOAbI  TEOPETUYECKOTO U
IKCIIEPUMEHTAITLHOTO HCCIICIOBAHUS
B 00JIaCTH XUMUU MPUMEHUTENBHO K
po¢eCCUOHATBHON IEATETLHOCTH

IIepedyeHb TEOPETUYECKUX BOIIPOCOB:
OCHOBBI XHMHYECKOM TEPMOAMHAMUKHU: CHUCTEMA, TEPMOJAMHAMUYECKUE IapaMeTpPbl CUCTEMBI,
(byHKIMU COCTOSHUS cucTeMbl. [1epBblil 3aKOH TEPMOJUHAMUKH.
DHepreTuka XMMHUYECKHUX IPOIECCOB.
OHransnus. 3akoH ['ecca u ciieCTBUSA U3 HETO.
OHntponus. YpasHeHue bonbiiMana. BTopoil u TpeTuii 3aKOHbI TEPMOIUHAMUKHY.
Oneprust [ m66ca. HarpaBneHust XMUMHUUYECKUX POLIECCOB.
Xumuueckasi KuHeTuka. CKopocTh XuMU4ecKoi peakiuu. CpeqHss 1 ICTUHHAs CKOPOCTH PEaKIMH.
Kunernueckas Kkpusasi.
CKOpOCTh peaklIni U METOABI €€ PETYITUPOBAHMS.
Bnusinue Temreparypsl Ha ckopocTh peakuuu. [lpasuno Bant-I'odda.
DOHeprus akTUBALMU. AKTUBUPOBAHHBIN KOMIUIEKC. Y paBHEHUE AppeHuyca.
KaranuzaTopsl 1 KaTaqUTUYECKUE CUCTEMBI. [ OMOTE€HHBIH KaTanus.
Karanu3aTopsl 1 KaTaIUTHYECKUE CUCTEMBI. | eTepOreHHbIi KaTaaus.
XuMuueckoe paBHOBecHe. KOHCTaHTa XMMHYECKOTO PaBHOBECHSI.
Cwmemenne xumuueckoro paBHoBecust. [Ipuanmm Jle [arense.
PactBopbl. CiocoObI BhIpa)KE€HMs] KOHIIEHTPAIIUK PaCTBOPOB.




CTpyKTypHBIii
DJIEMEHT

[Tnanupyemsble pe3ynbTaThl

OneHouHble CpeaCTBa

KOMIIETCHIIUH 0byuenus

PactBopel anexkTposuToB. CTelneHb W KOHCTAaHTa 3SJIEKTPOIMTHYECKOM JIUCCOLMAlUU. 3aKOH
paz0aBnienust OcTBasbaA.
Juccormmarus KICIIOT, OCHOBaHUM, COJIeH. AM(OTEpPHBIC JIEKTPOJIHUTHI.
PactBopumocTs. [IpousBeaeHue pacTBOpUMOCTH. Y ClIOBUE 00pa30BaHUs U PACTBOPEHHUS OCAIKOB.
Huccounanusa Boasl. MoHHOE npousBenenue Boabl. pH.
I'mnponus coneil. CTeneHb U KOHCTAHTA THPOIU3a.
Hucnepcusie cuctemsl. Knaccuduxarus. Jlnogunsueie u 110hoOHBIE KOTOUIBL.
CtpoeHure KOTOUTHBIX YaCTHULl.
Koarynsuus KoJsmonaHbIX pacTBOPOB.
OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC CBOICTBA BEILIECTB. Kiaccudpukamnus
OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA.
DNeKTpOoXUMHUUECKHE cucTeMbl. 3akoHbl Dapases. DIEKTPOJHbIA NOTEHIUA.
INanpBanm4eckmii 3ement Janusis SAxkoou.
DNEeKTPOXUMHUUECKHE CUCTEMBI: AJIEKTPOJIN3 paciuiaBoB. lIpruMeHeHue 31eKTposu3a.
OnekTponu3. AHOAHBIA M KATOOHBIM MpPOLECChl MpPU BJIEKTPoJiU3e pacTBOpoB. [IpuMeneHue
AIIEKTPOJIN3A.
8.  Kopposus. Buasl koppos3un. CiocoObl 3aIMTH METAIOB OT KOPPO3UH.

YMeThb - onpeneasiTh XUMHYECKHUH COCTaB Ilpumepnvle npakmuueckue 3a0anun:

U CTpOeHue 00beKTOB
OKPpY:KalolleH cpeabl;

- pemarb  pacyeTHble  3aJauM
IIPUMEHUTENIBHO K MaTepuany
MIPOrpamMmBl;

- IMPOrHO3UPOBATH BO3MOXHOCTbH
MPOTEKAHUS CaMOIPOU3BOJIBHBIX
MIPOLIECCOB B Pa3IUYHBIX

XUMHUYCCKUX CUCTEMAX

1. Hamucarb »5IeKTpOHHBIE YpPaBHEHHS 3JIEKTPOJHBIX MPOIECCOB, YpaBHEHHE CyMMapHOU
TOKOOOpa3yrolell peakuuu, BoIYMCIUTh DJ[C rajJbBaHMYECKOTO 3JIEMEHTa, €CIM KOHLEHTpaluu
3 2+
HoHOB MeTaiioB paBHbl: [Al7]=0,001 mons/1, [CO™ ]=0,1 Mob/m1.
2. Hammcath MOHHBIC W MOJICKYJISIPHBIC YpaBHeHHS peakiuid ruaposmsa coieit: KsPOy, NaySOy,
ZnC|2.
3. 3aKOHUYUTH YpaBHEHMsI peaklUii, HaKMCaB X B MOJIEKYJISIPHONW U MOHHOM popmax:
Al(OH); + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.
4. B 2 1 pactBopa ruapokcuaa kaibius coaepxurca 478,8 r Ca(OH),. IlnotHocTs pactBopa 1,14
r/mia. Paccumraiite: w(Ca(OH);); Cyv; Cox; Cmy N(Ca(OH)2) m N (H20); T.
5. CocTaBbTe ypaBHEHHUS OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINN:
KoCr,07 + FeSO,4 + H,SO4 — , KMnOy4 + NapSO3 + H,O —.
6. Hammcare 5JIEKTpPOHHBIE YpPAaBHEHMs DJIEKTPOAHBIX ITPOLIECCOB, YPABHEHUE CYMMAapHOW
TOKOOOpa3yronieil peakuuu, BeIMUCIUTh JJIC raJbBaHHYECKOro 3JIEMEHTA, €CIIM KOHIEHTpaluu
2+ 3+
nOHOB MeTayuToB paBHBL: [Mn“"]=0,01 mouns/m, [AU™]=0,1 mosb/m.
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7. 3aKOHYUTH YPAaBHEHHS PEAKIMi, HAITMCAB WX B MOJICKYJIIPHOW ¥ HOHHOH (opmax:
NH4OH + HNO3 —, Zn(OH); + NaOH—, AIPO4 + Na;SO4 —.

8. HammcaTh ypaBHEHUS peaklnii THAPOJIN3a B MOJIEKYIsspHOM B HoHHOM Buze: Aly(SO4)3, KCI,
Na,SOs.

9. Hanmucarb 3J€KTpOHHBIE YypaBHEHHUS OJIJIEKTPOJHBIX IMPOLIECCOB, YpaBHEHHE CYMMapHOU
TOKOOOpa3yromei peakuuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO AJIEMEHTa, €CIM KOHIEHTPAIUU
HOHOB METAJJIOB PABHBI: [Zn2+]=0,01 moub/11, [Cu*]=1,0 Monb/m.

10. Cynbdar amromunus maccoit 36,4 v pactBopwiu B 100 T Boabl. [I10THOCTE TOTYy4EeHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Coxs Crmi N(Al2(SO4)3) u N (H,0); T.

11. Hamwmcath 3J€KTpOHHBIE YpaBHEHHS 3JICKTPOJHBIX IIPOIIECCOB, YpaBHEHUE CyMMapHOU
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ[C raibBaHUYECKOTO 3JIEMEHTa, €ClIM KOHILEHTPaluu
MOHOB MeTauIoB paBHsr: [Mn?*]=0,01 mounb/x1, [Ag*]=1,0 Moub/1.

12. 3akOHUYMUTH ypaBHEHUS PEAKIIHi, HATUCAB UX B MOJIEKYJISIPHOM U HOHHOM BUJIE:

MnS + H,SO,4 —, Fe(OH)3; + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEpMOIUHAMUYECKYIO BO3MOKHOCTB NpoTekanus peakuun CaO) + 2 Cio =
= CaC; () + CO(p, AH; = 460 x/I)x npu cranmapTHeIX ycnoBusx. PaccuuTaiite TemnepaTypy Hadana
peakimu, ecaun  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaCy)= 70 Jx/Monb-K;
S(CO)=197 dx/moms K.

14. CocTaBbTe ypaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIINA:
KMnQO4 + NaNO, + H,SO,4 —, Crz(SO4)3 + Br, + NaOH —.

15. Onpenenute TEPMOANHAMUYECKYIO BO3MOXKHOCTB npotekanus peakuun 2 Cl ) + 2 HyOy =4
HClr + Oy, AH; = 115,6 x/[x npu cranmapTHBIX ycnoBusx. PaccunTaiite Temreparypy Hadaia
peakiuu, eciau S(Cly)=223 Jhx/mons K; S(H20)=189 JIx/mons-K; S(HCl)= 187]1x/MonsK;
S(02)=205 Tx/monb K.

16. Hamucatp ypaBHEHHsI peakiiiii THAPOIH3a B MosieKyisipHoM U noHHOM Buje: CrCls, NaNOs,
K,CO:s.

17. CocraBbTe ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI:
K>Cr,07 + NapSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omorenHas peakius mporekaeT mo ypaBHeHutro H, oy + b ) = 2 Hly). Hauanpnas
KOHI[eHTpalusi Bojxopoaa 2,1 mons/n, uoma 1,5 monp/n. Bo CKONMbKO pa3 M3MEHHUTCS CKOPOCTh
peaxuuu, koraa npopearupyet 30% Bonopoxaa?

19. B 640 mu Bonsl pactBopuin 160 r xnopuza xenesa (I11). [InmoTHOCTS mosyueHHOTO pacTBOpa
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1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crmj N(FeCls) u N (H20); T.

20. Onpeznenure TEPMOJUMHAMHUYECKYI0 BO3MOXKHOCTH IpOTeKaHUs peakuun CS; () +3 Oyp=
=CO; () + 2 SO, (y, AH; = -1075 k/I>x nmpu craHgapTHBIX yciaoBusX. Paccuuraiite TemmepaTypy
Havana peakuuu, eciiu S(CSy)=151 [x/monb-K; S(02)=205 Ix/monb K; S(CO,2)= 213 Jx/monb-K;
S(S0,)=248 JTxx/moab-K.

21. Peakuus unet no ypaBHeHuto: 2 Hy ) + Sy ) = 2 H,S(. HauansHas koHIEHTpanus Bogopoja
2 Mow/1, cepsl 1,5 Moub/n. OnpenesmTe BO CKOJIBKO pa3 K3MEHHUTCSI CKOPOCTh PEaKIIMi K MOMEHTY,
korna npopearupyet 0,7 MoJib/1 Bojtopoaa?

22. Onpeznenute TEPMOJUHAMUYECKYIO BO3MOXKHOCTh TPOTEKaHUS peakiuu 2 ZNS (o + 3 Oy =
=2 2Zn0 ) + 2 SO, 1), AH, = -890 x/I>x npu crangapTHBIX ycloBuUsX. PaccuuTaiite Temmeparypy
Hayana peakiun, ecian S(ZnS)=58 Jx/monb K; S(02)=205 JIx/moas K; S(ZnO)= 44 JIx/mons K;
S(S0,)=248 Jxx/monbK.

23. HauanbHble KOHIEHTPAUH UCXOIHBIX BelecTB B peakuuu: 2 SO, ) + Oy () = 2 SO3 () 6b11H
pasusbl 1,8 Monb/n SO, 1 2,4 Monb/1 Oz. Bo CKOJIBKO pa3 H3MEHUTCSI CKOPOCTh PEAKIIMH K MOMEHTY,
korna npopearupyet 0,8 monb/n SO,?

24. B pactBope opToochopHoit kucinotsl Mmaccoit 1200 r u muiotHOCTHIO 1,153 /M1 cogepKuUTCs
312 r H3POy. Paccuntaiite: ®(H3POy); Cy; Coxs Cy N(H3PO4) 1 N (H20); T.

Bnanets

- HaBBIKAMH MTPUMECHCHHS OCHOBHBIX
XUMHYECKHUX 3aKOHOB B
po¢eCCUOHAIBHON e TEHHOCTH,

- MPAKTUYECKUMHU HaBbIKaMU
TEOPETUIECKOTO u
AKCIIEPUMEHTAILHOTO MCCIIEIOBAHUS
B 00JIaCTH XUMHUHU

Ilpumepnvie npakmuueckue 3a0anun:

1. Jna peakuun CHy (y + CO2 () = 2 CO () + 2 H; (1) onpenennuTe BO3MOKHOE HalpaBJIeHHE
CAMOIIPOM3BOIBHOTO TCUCHHS PEAKIIMH [PH CTAHIAPTHBIX YCI0BUsX ¥ npy  Temmeparype T =927°C,
€caM TEIUIOBOM J(Q(EKT peakuuu [0 3aJaHHOM TEMIEpaTypbl HE HM3MEHUTCA. YKaKuTe: a)
BBIJICJIACTCSl WIM TIOTJIOLIAETCS SHEPrHs B XOJE peakuuu; 0) NpUYMHY HAWJEHHOTO U3MEHEHHUs
sHTponuu. Paccunraiite TemnepaTypy Hadajla peaKkiuHy.

2. Belpaszute yepe3 KOHILEHTpAIMKM PEareHTOB KOHCTaHThI PAaBHOBECHUS CIICAYIOIIUX PEaKIUil
Nory + 3 Hory = 2 NH3y, AH = -92,2 xJIk. Ykaxure HarpaplIeHHE CMEIIEHHS XUMHUYECKOIO
pPaBHOBECHsI 3THX PEAKLUI: a) NpU MOHMKEHUH TEMIIEpaTyphl, €CIIU JaBIEHHUE MOCTOSHHO; 0) Ipu
HOBBIIICHUH JABJICHUS, €CIIA TEMIIEPATypa MOCTOSHHA.

3. CkoabKO MHLTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C TJIOTHOCTHIO 1,84 r/mi
notpedyercst 11 npurorosieHus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyrommux coieii moasepratorcst ruaponusy: NapSiOs. Cu(NOj),. KBr?
CocraBbTe MOHHBIE M MOJIEKYJIDHBIE YPABHEHHUS THUAPOJIM3a COOTBETCTBYIOLIMX cojel. Kakoe
3HaueHne pH (< wim> 7) UMEIOT pacTBOPHI ITUX COJICH?
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5. 30716 THAPOKCUAA MarHus moiaydeHn mytem cmemmuBanus 0,02 1 0,011, pactBopa MQCl, wu
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] TOJYYEHHOTO 30Ji1 U HAMUIIATE
dbopMyIly ero MUIIEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CUIIy U ONPEJEIUTE HAlpaBICHUE CaMOIPOU3BOJIBHOTO
MIPOTEKAHUS peaxIuu npu CTaH/IapTHBIX YCIOBHSIX, UCIIOJNB3YS 3HAYEHUS
OKHCJIUTEIBHO-BOCCTAHOBUTENLHBIX ToTeHmaios H) + HiPO, — J, + H3PO; + H,0.

7. TlpuBegute cXeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISPHbIE YpaBHEHHUS pPEaKIuH,
NPOTEKAIOIIUX MPH 3JIEKTPOXUMHUUECKON Kopposun ranbpanonapel  Co/Ni: a) B kucioii cpene; 0) BO
BJIQXKHOM Bozztyxe. OnpenenuTe yOblTb MacChl aHO/Ia IPU KOPPO3HUHU B KUCIIOi cpefie 3a 20 MUH, ecliu
CKOpocTh Koppo3uu coctapmia 0,01 /4.

8. CocTaBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHUS JIEKTPOIHBIX MPOLECCOB (aHOJ MHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHUE PEAKIINH, TPOUCXOIAIICH pH dieKTposnse pactBopa CoSOy4 Berancnure
(bakTHYeCKOe KOJMYECTBO MeTaylla, MoidydeHHOro Ha kartozae mpu aiektpoiause Co(NOs),, ecin
AJIEKTPOJIN3 TPOBOJAMIM B TedeHUH | 4. BeIxog meramna mo TOKy coctaBmil 85%. Ykaxute
BO3MO>KHbIE MPUYMHBI YMEHBIIECHHUS BBIX0/1a METAJUIA [0 CPABHEHUIO C PACYETHBIM.




0) Ilopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM U KPUTEPHH
OLICHUBAHUS:

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOIIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 0OYUYAIOIIMMUCS 3HAHUHM, U TPAKTHYECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
IK3aMeHa.

DK3aMeH 10 JaHHOW JUCIHILIMHE MPOBOAUTCA B YCTHOH ¢opMe MO 3K3aMEHAIIMOHHBIM
OuneraM, KaXAblii M3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHUX BOMPOCA U OJHO MPAKTUYECKOE
3aJlaHue.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00yYaromuiicss TEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTUYECKOE M TIIyOOKOE 3HaHHE
yueOHOro Martepuana, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO OIEpUpyeT
3HAHUSIMH, YMCHHUSMH, TIPUMEHSCT UX B CUTYAIUSIX TOBBIIIICHHON CII0)KHOCTH.

— Ha OLEHKY «xopomo» (4 6amra) — o0yJaromuiicss 1eMOHCTPUPYET CPEAHHI YpOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHSA, YMEHHS OCBOCHBI, HO IOIMYCKaIOTCS
HE3HAYUTENbHbIE OIMOKN, HETOYHOCTH, 3aTPYAHCHHUS [IPH aHAJTUTUYECKUX OTepallnsiX, IEPeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OICHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydarouuiics JIEeMOHCTPHPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMH: B XOAE KOHTPOJBHBIX MEPOIPHITHI
JOTYCKAlOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHUI, HAaBBIKOB,
00yYaromuiCsl WUCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TPH ONEPUPOBAHUH 3HAHUAMHU U
YMEHHSIMH MPU UX MIEPEHOCE HA HOBBIE CUTYALIUU.

— Ha OLIEHKY «Hey/10BJIETBOPUTEJIbHO» (2 Oaa) — 00yyarouuiicss 1IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHMUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHBbIC OIIMOKU, HE MOKET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHTeabHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WHPOpPMAIUU, HE MOXKET I0Ka3aTh
MHTEJJIEKTYaTbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1ad.



