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1 e ocBOCHUSA TUCUMIIJIMHBI (MOYJIAA)

[ensiMu 0CBOCHUSI TUCIUIUIMHBI «XUMUSD» sIBIsieTCS (hopMupoBaHue (yHIaMEHTATbHBIX
3HAaHUW B 00JaCTH COBPEMEHHOW XHMHUH, BKJIIOYAIONIUX OCHOBHBIC IOHATHSA, 3aKOHBI H
3aKOHOMEPHOCTH, OIMCHIBAIOIIME CBOMCTBA XMMHUYECKUX COCIMHEHUW; pa3BUTHE HABBIKOB
CaMOCTOSITEIFHOU PabO0ThI, HEOOXOIUMBIX JIJIsi IPUMEHEHHS XUMHUYECKUX 3HAHUU MPU N3yUCHUHU
CIIELIMATBHBIX JUCUUIUIMH U JAJIbHEHIIEH TPAKTUYECKON IS TETbHOCTH.

2 MecTO AMCUMIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTeJIbHOM POrpaMMbl

Juctunnuaa XuMus BXOAWT B 0a30BYI0 4YacTh Y4YeOHOro IUiaHa o0Opa3oBaTebHON
IPOTPaMMBEI.

Jnsi  W3ydeHWs  AMCUUIUIMHBI ~ HEOOXOAWMBI  3HAaHUS  (YMEHHUsS,  BIAJCHUS),
c(OpMHUPOBAHHBIC B PE3YJIbTATE H3yUCHHS AUCIUTUINH/ TPAKTHK:

"Xumusa" B 00beMe nporpaMMel cpeiHel o011eo0pa3oBaTebHOM IKOJIbI

3HaHus (YMEHHUs, BIAJICHUS ), MOJIYyYEHHbIE IPU U3YYEHUH JaHHOW AUCLMILIUHBI OyIyT
HEOOXOAUMBI ISl U3yUCHHS TUCITUTLTIH/TIPAKTHK:

be3zonacHOCTB KU3HEACATEIBHOCTH

I'eosorus

3 Komnerenuuu ody4yaromerocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHUSA

AUCHUILINHBI (MOAYJISA) ¥ IIJIAHUPYeEMble Pe3yJIbTAThI 00yUeHHu s

B pesynbrare oCBOEHMS AUCHUIUIMHBI (MOIys) «XUMHUS» OOydaroluics IOJDKEH
00Ja1aTh CIeAYIOIIMMI KOMIIETEHIUSIMU:

CrpyKTypHBIi [Inanupyemble pe3yabTaThl 00y4eHHs
JJIEMEHT
KOMIIETEHIIMU

OK-1  cmocoOHOCTHIO K aOCTPaKTHOMY MBIIICHUIO, aHAJIU3Y, CHHTE3Y

3HaTh - OCHOBBI JIOTUKH, HOPMBI KPUTHUYCCKOI'O IIOAX014a, q)OpMBI aHaJIn3a,
- METObI a6CTpaKTHOFO MBIIJICHUSA IPHU YCTAHOBJICHUU UCTHHBI,

- MCTOJAbI HAYUYHOT'O UCCIICAOBAHNA HYTGM MBICJICHHOT'O paC4YJICHCHHA
00beKTa (aHANIN3) U MMYTEM U3YUCHHS IIPEIMETA B €r0 IIEJI0CTHOCTH,
€AMHCTBE ero yacte (CUHTE3)

YmMmetn - aJIEKBaTHO BOCIPUHUMATh UH(POPMAIIHIO, IOTHYECKH BEPHO,
apryMEHTHUPOBAHO U SICHO CTPOUTH YCTHYIO U IMCBMEHHYIO PEYb;

- C UCIIOJIb30BAHUEM METOJIOB a0CTPAKTHOI'O MBIIIICHUS, aHAIU3a U
CUHTE3a AaHAJIM3UPOBATh AIbTEPHATUBHBIC BAPUAHTHI PEILICHUS
UCCIIEI0OBATENIBCKUX 3a1a4

Bmagets - HaBBIKAMHM MMOCTAHOBKH II€JIA, CTIOCOOHOCTHIO B YCTHOM M TUCHMEHHOMN
pedn JIOTHYeCKH 0(hOPMHUTH PE3yIbTaThl MBIITUICHHUS;

- IIEJIOCTHOM CHUCTEMOM HABBIKOB MCIOJIb30BAHUS A0OCTPAKTHOTO MBIILJICHUS
MIPU PEIICHUH MPoOIIeM, BOSHUKAIOIIUX TIPH BHITIOJTHEHUN
HCCTIEA0BATEBCKUX padOT, HABBIKAMU OTCTAUBAHUS CBOCH TOUKH 3PCHUS

OIIK-4  roTOBHOCTBIO C €CTECTBEHHOHAYUHBIX TO3UIUI OLIEHUBATh CTPOEHUE, XUMUUECKHUH 1
MUHEpaJIbHBIM COCTaB 3éMHOU KOPbI, MOP(HOJIOTUYECKUE OCOOCHHOCTH U T€HETUYECKUE TUIIbI
MECTOPOKIECHUI TBEPBIX MOJIE3HBIX UCKOIIAEMBIX IPU PEIICHUH 3aJa4 10 PAaMOHAIBHOMY U
KOMIIJIEKCHOMY OCBOEHHIO T'€OPECYPCHOTO IOTEHIMANIA HEAP




3HaTh

- OCHOBHBIE XUMUYECKHUE MTOHATHUS, IIOJIOKEHUS U 3aKOHBI;

- COBPEMEHHBIE HAIIPABJICHUs PAa3BUTHUS HAyYHBIX TEOPUH;

- METOJIbI TEOPETUYECKOTO U IKCIIEPUMEHTAIIBHOTO UCCIIE0BaHNS B
00JacTl XMMUH IPUMEHUTENBHO K MPO(PECCUOHATbHOMN AeATEeIbHOCTU

VYmMmern

- OIIpeNeNTh XUMUYECKHI COCTaB U CTPOEHHE OOBEKTOB OKpY KaroLIei
Cpensl;

- pelmaTth pacyeTHbIE 3314l IPUMEHUTENIBHO K MaTepraiy IporpaMMBbl;
- IPOrHO3UPOBATh BO3MOKHOCTh IIPOTEKAHUS CAMOIIPON3BOJIBHBIX
IIPOLIECCOB B PA3JIMYHBIX XUMUYECKUX CUCTEMAX

Bnazetrs

- HaBbIKaMH1 IMTPUMCHCHUS OCHOBHBIX XUMHWYCCKUX 3aKOHOB B
poheCcCHOHANTBHOM JIEATETLHOCTH;

- IPaKTUYCCKNMHU HABBIKAMU TCOPECTUUCCKOI'O U SKCIICPUMCHTAJIIBHOT'O
HCCTIe0BaHuUs B 00JIaCTH XUMUHU




4. CTpyKTypa, 00b€M M coJep:kaHue JMCIHIIJIMHBI (MO1YJIs1)
OO61ast Tpy1I0€MKOCTh AUCIIUTUTMHBI COCTABIIACT 4 3a4eTHBIX equHUIl 144 akal. 4acoB, B TOM YHCIIE:

— KOHTaKTHas pabora— 10,9 akaz. yacos:

— ayJIMTOpHAs — § aKaJl. 4acoB;

— BHEAayIuTOpHas — 2,9 akaj1. 4acoB

— caMocTosiTenbHas padoTta — 124,4 akas. 4acos;
— MOJATOTOBKA K DK3aMeHY — 8,7 akaJ. yaca

dopma aTTecTaluu - SK3aMEH

AynuTopHast 2 =
KOHTaKTHas paboTa E % ®opma TeKymero
=
Paszen/ Tema 9 (B akaj. yacax) g = Bun 5 KOHTPOIIS Koxn
5 & © | caMOCTOATENBHOM | yCIIEBaEMOCTHU U
JICLUILTAHBI . £ s ., | KOMIIETEHIIMU
S & paboThI HPOMEXYTOYHOI
nal. | mpakr.
Jlex. P 'S aTTeCTAlNH
3aH. | 3aH. QO &
1.
CaMOCTOSITENBbHOE
n3ydeHue yueOHoi
i yaes 3amura
W HAY4HOH .
1.1 Xumunueckast TepMOJUHAMUKA 2 16 KOHTPOJIbHOU OK-1, OIIK-4
JIUTEPATYPHI;
paboThl.
- peleHue
KOHTPOJIbHOU
paboThl.
CaMOCTOSITENBbHOE
nu3ydeHue yueOHoi
i yaes 3amura
W HAYYHOH .
1.2 XumMuueckasi KHHETHKA 14 KOHTPOJIbHOU OK-1, OIIK-4
JIUTEPATYPHI;
paboThl.
- peleHue
KOHTPOJIbHOU
paboThL.
- opopmiieHne
OT4YEeTa IO
J1a00paTOPHBIM
aboTawm;
P ’ 3amura
CaMOCTOSITENBbHOE JabopatopHoii
1.3 PactBOpBI 2 2/21 28 .| paGotsl. 3amura | OK-1, OIIK-4
n3ydeHue yueOHoi .
. KOHTPOJILHON
W HAY4HOH
paboThl.
JIUTEPATYPHI;
- peleHue
KOHTPOJIbHOU
paboThl.




CaMOCTOSITEIIEHOS
HU3y4YCHUE yU4eOHOMH
y?/l HA yl?oﬁ 3amura
1.4 JTucriepcHble cucTeMbl 12 Y1 KOHTPOJIBHOIN OK-1, OIIK-4
JIUTEPATYPBI;
paboThL.
- peleHue
KOHTPOJIBHOM
paboThL.
CaMOCTOSITEIIEHOS
HU3y4YCHUEC yUeOHOMH
1.5 OKHUCITUTEITBHO- Y“H Ha y;oﬁ 3amura
) 24 i KOHTPOJIbHOU OK-1, OIIK-4
BOCCTaHOBHUTEJbHBIE MPOLIECCHI JIUTEPATYPBI; AGOTHI
- pelieHue P ’
KOHTPOJIBHOM
paboThL.
- opopmiieHne
oTyeTa 1o
11a00paTOPHBIM
aboTaMm;
P ’ 3amura
CaMOCTOSITEIIEHOS s1abopatopHoi
1.6 DIeKTPOXUMHYECKHE CHCTEMBI 2 30,4 ~| pa6otsl. 3ammura | OK-1, OIIK-4
n3ydeHue yueOHoun .
N KOHTPOJIbHOM
Y HAYYHOU
paboThL.
JIUTEPATYPBI;
- peleHue
KOHTPOJIbHOU
paboThL.
Uroro no pazneny 4/21 124,4
HUroro 3a cemecTp 421 1244 9K3aMeH
OK-1,0I1K-4
Hrtoro no aucuuiuinHe 421 1244 JK3aMEH ’




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

B 1npouecce mnpenogaBaHus IUCHUIUIMHBI «XHUMHS» TMPUMEHSETCS TpaJuLMOHHAs
nH(}OPMaLIMOHHO-KOMMYHUKAIIMOHHAs 00pa30BaTeIbHbIe TEXHOJIOTUH.

Jlexuuu npoxodsT Kak B UHPOPMAIIMOHHON hopme, T/ie UMEET MECTO MOCIeA0BaTEIbHOE
U3JI0KEHWE MaTepuaia B AMCLUILUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE IPEUMYILECTBEHHO
BEpOATLHBIMU CPEACTBAMM, TaK U B (popme JieKuii-Oece1bl MM uajnora ¢ ayAuTOpuen, JeKuui
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JIEKIMH-KOHCYJIbTAlUW, TI€ TEOPETHYECKUI
MaTepuaj 3apaHee BBIJIAETCS CTYJIEHTaM JJIi CaMOCTOSITEIbHOTO W3Y4Y€HUs, Ui MOJTrOTOBKHU
BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JIEKIHS IPOXOJUT IO TUILY BOIIPOCHI-OTBETHI-JUCKYCCHUS.

[ToMuMO 3TOrO B JIEKLMU MOTYT MCHOJIB30BATHCS AJIEMEHTHI MPOOIEMHOTO U3JIOKEHUSI.
Ocoboe MecTo B mpolecce MPEeNnoJaBaHUus TUCIUIUIMHBI «XUMUS» 3aHUMAIOT JICKIIUU C
HCIOJIb30BAHUEM JIEMOHCTPALIMOHHOTO XHMHUYECKOTO 3SKCIIEPUMEHTa, KOTOPBIA IO3BOJISET
HauboJiee MOJHO PEaJu30BaTh METOJ MPOOJIEMHOro oOydyeHHUs 4epe3 MOCTAaHOBKY MPOOJEM C
MMOMOIIBIO IEMOHCTPAIMI SIBJICHUH, PEAKIIUI WJIH ITPOIIECCOB.

Jlist peanuzanuu “HGOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTeIbHON TEXHOJOTUH
MIPOBOJATCS JIEKUUU-BU3YaJIM3allUY, B XOJ€ KOTOPBIX M3JI0KEHHE TEOPETUYECKOro Marepuasa
COIMPOBOXKIAETCA MPE3EHTALlUEH.

JlexumoHHBIH MaTepuall 3aKperuisieTcs B XoJe JabopaTopHbIX paboT, B X0J€ KOTOPBIX
yueOHasi paboTa IPOBOAMTCS C PEaJbHBIMM XMMHUYECKMMHM BeliectBamu. Ha maGopaTopHbix
paboTax BBINOJHSIOTCS TPYNIOBbIE WIM MHAUBUAYaIbHbIE 3aJlaHUS 110 IpoiaeHHoN Teme. [lpu
IIPOBEJICHUH J1a00PATOPHBIX 3aHATHI HCIONB3YETCS METOJ] KOHTEKCTHOIO O0Y4YeHHMsI, KOTOPbII
MIO3BOJISIET YCBOUTh MATe€pHall IIyTEM BBISBICHHS CBA3€H MEXIy KOHKPETHBIM 3HAHUEM M €ro
npuMmeHenneM. Kpome Toro, uenaecooOpa3HO HCIHOJIb30BATh TEXHOJOTHUIO KOJJIEKTUBHOTO
B3auMOOOydeHHs (TapHyr0 paboTy) TpeX BHJOB: CTaTHYeCKas Iapa, JUHAMUYECKas Iapa,
BapHallMOHHAs IIapa; COBMeENass €€ C TEXHOJIOTMEeH MOJyJbHOro 00ydeHus. BpinmoaHus
AKCIIEPUMEHT, oOydaromuecss GOpMYyIUPYIOT OOOOIIEHHBIE BBIBOJBI IO CEPUH OIBITOB,
WCIO0JIb3YS IPUEMBI aHAJIOTUU U CPABHEHUSI.

CamocrosrenbHas pabora oOydaroIIMXcsi BKJIIOYaeT B ceOs camble pa3HOOOpa3HbIe
(dopMbl yueOHOM AESITETbHOCTU: BBINOJIHEHHUE JIOMAIIHUX 3aJlaHuM, 3aBeplueHre 0(pOopMIIEHUS
1abopaTopHbIX pabOT, MOArOTOBKA K MPAKTUKYMy, U3YyY€HHE OCHOBHOTO U JIOMOJIHUTEIBHOTO
Marepuajga Mo y4yeOHMKaM U MOcoOusAM, YTEeHHE M MNpopabOoTKa HAaydyHOUl JHUTEepaTypbl B
OoubnuoTeke, HarmMcanue pedepaToB U KypCOBBIX padOT, MOArOTOBKA K KOJUIOKBIYMaM, 3a4€TaM,
uToroBo arrecranuu. CamocrosTenbHas paboTa 00yJaronuxcs J0MKHA ObITh HalpaBlieHa Ha
3aKpEIJICHHUS] TEOPETUUECKOI0 MaTepHala, 3J0KEHHOTO MPeroiaBaTeieM, Ha popaboTKy TeM,
OTBEJICHHBIX HAa CaMOCTOSTEIbHOE M3ydEHHE, Ha IOJrOTOBKY K J1a0OpaTOPHBIM 3aHATHSIM,
BBITNIOJIHEHUE JIOMAIIHKUX 33JJaHUI U TOJrOTOBKY K PYO€KHOMY U 3aKIHOYUTEILHOMY KOHTPOJIIO.
[Ipu npoBeneHnn pyOeKHOTO U 3aKIIFOUUTEIBHOTO KOHTPOJISI OCHOBHBIMHU 33/1a4aMU, CTOSLIUMU
nepeJl MpernojiaBaTeseM, SIBIISIFOTCS: BbISBIEHHE CTENEHU MPAaBUIBHOCTHU, 00beMa, TIyOHHBI
3HAaHUH, YMEHHIA, HABBIKOB, MOJYYCHHBIX NP U3yUYECHHH Kypca HapsAy C BBISIBICHHUEM CTEIICHU
CaMOCTOSITEIBHOCTH B IPUMEHEHUH MOJYyYEHHBIX 3HAHUN, yMEHUI 1 HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEJICTBA MO3BOJIIOT IKCIEPUMEHTUPOBATH C HOBBIMHU
dbopmamu kKoHTpOJs. OOyJaronuMcs MpeAiaraloTcsl TeCThl M 3a7a4d B AJIEKTPOHHOM BHJE, C
aBTOMAaTU3UPOBAHHOM cucTeMOll MpoBepku. B oTinmune OT OOBIYHOTO TECTHUPOBAHUS TaKoil
CHOCO0 KOHTPOJISi IMO3BOJIAET CTYIAEHTaM B JiI000€ BpeMsl HPONTH TeCT, MpOoaHAIU3UPOBATh
OIIMOKH M TIPOMTH TECT BTOPHYHO.

6 YueOHO-MeTOAMYECKOE 00ecIIeYeHHe CAMOCTOATEIbHOM PadoThI 00y4YarouuXxcs
[IpencraBneno B npuitokeHuu 1.



7 OueHoYHbIE CPeICTBA AJIs IPOBEACHHS IPOMEKYTOYHON ATTeCTALMHU
[IpencraBieHsl B IPUIOKEHUH 2.
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u3n., ucnp. u jom. - CII6. : Ban ®enopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Tekcr:
HEIOCPEACTBEHHBIN.

7. I3BecTusi BBICIINX yU€OHBIX 3aBEICHUM. XUMUS U XUMUYECKast TEXHOJIOTHS:




Hay4yHO-TexHHUeckui )xypHai — ISSN 0579-2991.

B) Meroauyeckue yKazaHus:

1. Mumypuna, O.A. DHepreTuka XUMUYECKUX MPOIECCOB: METOJUUECKUE YKa3aHUs K
nabopaTopHbIM paboTaM MO JUCHUIUIMHE «XHUMHs» Uil OOy4JaroUIMXcs BCEX HaIpaBJICHUH
MOATOTOBKM M  CHEIUaJIbHOCTEW jaHeBHOM Qopmbel oOyuenus / O.A. Mumypusa;
MarnuTtoropckuii roc. tTexunaeckuil yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocoga, 2016.— 11 c. — TekcT : HemocpeACTBEHHBIM.

2. Komsama, JI.I. Xumpnueckas TEpMOJMHAMMKA: METOAWYECKHE YKa3aHWUS UL
CaMOCTOSITEJIbHON PabOThI MO AUCHUUIUIMHE «XUMUS» JUIsl 0OydaroluXcs BCEX HaIlpaBJICHUM
MOATOTOBKM U crenuanbHocTei Beex popm oOydenus / JI.I. Konsna; Marauroropckuii roc.
texuudeckuid yH-T uM. ['. 1. HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocosa, 2020. - 18 ¢. —
TekcT : HenocpeCTBEHHBIN.

3. Komsma, JL.I'. CropocTh XUMHUYECKMX pPEAKIH W XUMHUYECKOE pPaBHOBECHE:
Meroandeckue ykazaHusi K J1abopaTopHbIM paboTaM 10 JUCHUIIIMHE «XUMHUS» IS
oOyuaronuxcst BCeX HalpaBJIEHUH MOJArOTOBKU U crienuanbHocTel Beex ¢popm oOyuenus / JL.T.
Komsama, E.B. Tapacrok; Marnutoropckuii roc. texuudecku yH-T mm. . M. Hocoma. —
Marnutoropck : MI'TY um. I'. 1. HocoBa, 2020. —8 c¢. — TekcT : Henocpe1cTBEHHBIM.

4. PomuonoBa, H.M. Xumuueckass kuHeTHKa. XUMHUYECKOE PaBHOBECHE: METOINYECKUE
yKa3aHus Ui CaMOCTOSITEIbHOM pabOThl MO IUCHUILUIMHE «XUMHs» A oOydarolmuxcs BCex
HaIpaBJIeHUH TOATOTOBKU M CrienuaibHOCTeN Bcex Gopm oOydenus / H.M. Pogmonosa, A.Il.
[ToromapeB; Maruuroropckuii roc. Texuuueckuii yH-T uM. I'. M. HocoBa. — Maruuroropck :
MI'TY um. I'. K. Hocosa, 2020. — 20 ¢. — TekcT : HenmocpeACTBEHHBIH.

5. Uymposa, JI.B. PactBopsl: MmeToanueckas pazpaboTka K jJab0paTOpHBIM paboTaM 10
TUCHMIUIMHE «XHUMUsDY Il 00Yy4arolMXCsl BCEX HaIllpaBJICHUH MOATOTOBKH U CIIELUAIbHOCTEN
Bcex Gopm obyuenwus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOropckuii roc. TEXHUY€CKUN YH-T
uMm. I'. 1. HocoBa. — Maruautoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — Tekcr :
HEIOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopbl: MeTomnueckas pazpaboTka K CaMOCTOSITEIbHOU paboTe 1mo
TUCUMIUIMHE «XHUMHUS» s OOydaloIIMXCs IO BCEM HAlpaBiICHUSM TOJATOTOBKH U
cnenuanbHOCTsIM Bcex (opm oOyuenmsi / JI.B. Uynposa, O.P. Mymnuna, O.A. Mumypusa;
MarnuTtoropckuii roc. Texunaeckuit yH-T um. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HenmocpeaCTBEHHBIM.

7. Komsna, JL.I'. KomnounHele pacTBOpbI: METOJMYECKHE yKa3zaHUs K J1aboOpaTOpHOI
paboTe Mo IUCHUILUIMHE «XUMUsS» A 00ydarou[uxcs MO BCEM HAampaBiEHUSM MOATOTOBKH U
cnernuanbHOCTsIM Becex (opm obyuenms / JI.I'. Konsga, JILA. Bonesan; Marautoropckuii roc.
texHudeckuid yH-T uM. ['. 1. HocoBa. — Marnutoropck : MI'TY um. I'. 1. Hocosa, 2017. -9 c. —
Tekcr : HenmocpeCTBEHHBIN.

8. Konsina, JI.T'. OkucnutenbHO-BOCCTAHOBUTENbHBIE PEAKLIUN: METOANYECKUE YKa3aHUs
K JIabopaTopHO paboTe MO IUCHUIUIMHE «XUMHUS» Ui OOYyJaroIMXCs BCEX HAIpPaBJICHHUIN
MOATOTOBKM M crenuanbHocte Bcex ¢(opm oOydenust / JL.I. Komsna, E.B. Tapaciok;
MarnuTtoropckuii roc. tTexuuaeckuil yH-T um. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 ¢. — TekcT : HenocpeICTBEHHbIN.

9. Konsga, JI.I'. OxucianTenbHO-BOCCTAHOBUTENbHBIE PEAKLUU U AJIEKTPOXUMUYECKUE
MIPOIIECCHI: METOAMYECKasi pa3padOTKa K CaMOCTOSTEILHOM paboTe s 00yJaronuXxcsi MO0 BCEM
HaIlpaBJICHUSM TOJATOTOBKH M crenualbHOCTAM Bcex ¢dopm oOyuenus / JL.I'. Komsanma, E.B.
Tapactok, 3.P. Mymnuna; Marauroropckuii roc. texuuueckuid yH-T uM. ['. M. HocoBa. —
Maruuroropck : MI'TY um. I'. . HocoBa, 2017. —41 c. — TekcT : HEeoCpeICTBEHHBIH.

10. Mumypuna, O.A. DIeKTpOXMMHYECKHE IPOILECCHl: METOJUYECKUE YKa3aHUs K
nabopaTopHOi paboTe MO AUCHMIUIMHE «XHMUS» JUIsi 00yJarolmUXCs MO0 BCEM HaIpPaBJICHUSM
MOATOTOBKH U CHEHUalbHOCTAM Bcex (opm oOyuenust / O.A. Mumypuna, H.M. Poaunonosa;
MarnuTtoropckuii roc. tTexunaeckuil yH-T um. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.



r) [IporpamMHoe ob6ecneuenue u MHTEepHeT-pecypcebl:
URL: http://newlms.magtu.ru/ O6pazoBatenpupiii mopran ®I'bOY BO «Marautoropckuii
roCyJapCTBEHHBIN TeXHNUeCKul yHuBepcurer um. I'.11. Hocosa»
URL: https://openedu.ru/course/msu/CHEMCW./ Onnaita-kypc «Kak xumusi 0OOBbACHSIET U

M3MEHSET OKPYKAIOLTUH MUP»
URL: www.chemistry.ru/ OtkpsiTas XuMus

IIporpammHoe obecnieueHne

HanmenoBanue .
10 Ne norosopa Cpoxk neicTBUS TULICH3UN

MS Windows 7
Professional(mis  |/[1-1227-18 01 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (st [A-757-17 o1 27.06.2017 27.07.2018
KJ14CCOB)
MS Office 20071y, 135 41 17.09.2007 Geccpouno
Professional
7Z1p CcBOOOTHO pacIpocTpaHsIeMoe OCCCPOIHO
FAR Manager cBOOOTHO pacIpoCcTpaHsIeMOe OCCCPOIHO

l'[pO(])eccuona.ﬂbele 0a3bl JaHHBIX U I/IH(l)OpMaIII/IOHHbIe CIIPaBOYHBLIC CUCTEMbI

Hassanue xypca

CchUIka

OnekTpoHHas 0a3a MepuoaMYecKux u3nanuii East
View Information Services, OO0 «MIBHUC»

https://dlib.eastview.com/

HarmmonasHas WH()OPMAIIMOHHO-aHATUTHICCKAS
cucrema —  Poccuiickuii  mHaekc — HayuHoro|URL: https://elibrary.ru/project risc.asp
mutupoBanus (PUHIL)

ITouckoBasi cucrema Akamgemusi Google (Google
Scholar)

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

WNudopmanronHas cucrema - EnuHoe okHO gocTyna K

HHOOPMAITMOHHEIM pecypcaM

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

Karanoru

Poccuiickas l'ocynapctBenHas oubnuorexa.

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

Hocosa

OnekTpoHHbIe pecypchl onbmuorexku MI'TY um. I'.1.

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

9 MaTtepuajibHO-TeXHHYECKOe o0ecrieueHne TUCHUIIUHBI (MOIYJIN)

MartepuanbHO-TeXHUYECKOE 00ecreYeHNEe TUCIUIUINHBI BKIIFOYAET:

1. YuebHble ayAuTOPUH JUIs IPOBEICHUS 3aHATHH JeKIMOHHOTO THIa. OCHAIlEHUE ayAUTOPHH:
MYJIbTUMEUIHBIE CPEICTBA XPAHEHHUS, IEPEAAYH U MPEACTABICHUS HH(DOPMAIIH.

2. VYueOHble ayaUTOpUU U1 MpOBeIeHUs J1a0OpaTOPHBIX 3aHITHM,
MHIUBUAYAIbHBIX KOHCYJIBTAIMI, TEKYIEr0 KOHTPOJS U MPOMEXKYTOUHOM arTectauuu. OcHalleHHe
aynutopuun: O0opynoBaHUE JJis BHIMOJIHEHHS Ja00paTOpPHBIX padOT, XMMHUYECKAsl MOCYa, PEAKTHUBBI.

Hal"J'IflI[HBIC MaTCpuabl: Ta6J'[I/IIIBI, CXEMBHI, IIJTaKaThI.

IPYNIOBBIX U

3. IlomemieHuss A caMOCTOSITEIbHOM paboThl oOywaromuxcsi. OcHalleHHe ayIuTOPUHU:
[lepconanbubie koMmmbloTepsl ¢ maketoM MS Office, BeixomomM B MHTepHeT M C AocTynoM B
ANIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEIBHYIO CPEY YHUBEPCUTETA.

4. ITomemenus 11 XpaHEHUS U PO (PHITAKTHIECKOTO 00CTY)KUBaHMs yaeOHOTO 000PyI0BaHUS.
Ocnaienue ayauropuu: Cremutaxu, ceibl uig XpaHeHUs] y4eOHOTO 00O0pYyAOBaHMs, HHCTPYMEHTbI

JUTsl peMOHTA J1a00PaTOPHOTO 00OPYAOBAHUS.



[E—

IIpuinoxenne 1
6. YueOHO-MeTOAN4YeCKOEe 00ecnieyeHne CAMOCTOSITeIbHOH PadoThl 00y4yarouxcst

CamocrosaTrenbHas pabora oOyuaroluxcs MOJApa3JeisieTcs Ha ayAUTOPHYIO, KOTopas
IMPOHUCXOJUT KaK BO BpPEMs na60paT0pH},1x SaHﬂTHfI, TaK W Ha IIJIAHOBBIX KOHCYJIbTAUUAX, W Ha
BHEAYJUTOPHYIO, MPOUCXOJAIIYI0 BO BpPEeMsl MOATOTOBKH CTYJEHTAaMH OTYETOB MO JIAOOPATOPHBIM
3aHATUAM U BBITIOJIHEHHUS JOMAIIITHUX 3az[aH1/1171.

AynutopHas caMocTosTenbHass paboTa OOy4aromMXCs MpeAanojaraeT MpOXOXKICHHE
TECTUPOBAHUA 10 KAXKIOMY pasaciay AUCHUIIINHBI. TecThI BKIIIOYAIOT TCOPCTUYCCKUEC U MPAKTUICCKUC
3aaaHus, OTBCTBI Ha KOTOPBIC Tpe6y}0T FJ'IY60KOFO INOHMMAaHusg HN3YYCHHOI'O Marcpuaa. TecTol
MIOCTPOEHBI €IMHOOOPA3HO: K KaXXIOMY BOIIPOCY Ipeaaraercs 4eTblpe BapHaHTa OTBETOB, CPEIU
KOTOPBIX OJIMH WM HECKOJIbKO TMpaBWIbHBIX. OOpaboTKa pe3yabTaTOB OCYIIECTBISECTCA IyTEM
COIIOCTABJICHHS ITOJIYYCHHBIX PE3YJIbTATOB C 3TAJIOHHBIMH W ITPOTEKACT OUCHDb 6BICTpO. MaxkcumansHOe
KOJIMYECTBO OAIOB B KXo Teme Kypca — 10.

Bapl/laHTbl TeMaTHYeCKHUX TeCTOBBIX 3aJaHUM JJ15 TEKYIIEro KOHTPOJIsA
XuMuueckas TEPMOAUHAMHUKA

B TECTax II10 TCMC ((XI/IMI/I‘IGCKaSI TepMOI[I/IHaMI/IKa»Z HepBBIe mIeCThb 3aI[aHI/II\/’I OLICHUBAKTCA B
0,5 0ayuta, cegpMoe — B 1 6aii, a BOCBMOE, AEBATOE U JIECATOE 3a0aHus — B 2 Oaja.

TecT Ne 1

[Ipu paccMOTpeHNN XUMUYECKON peaKuy cucmema 03Ha4aer:
a) HUCXOJIHbIE peareHThbl
0) NPOAYKTHl XUMUYECKOW peaKuu
B) pEaKUHOHHBIN COCYy/
I') MCXOJHbIE PEareHThl U MPOIYKTHI PEAKIINH

[lepBrlii 3aK0H (IE€pBOE HAYaJI0) TEPMOAMHAMUKN MaTEMaTHYECKH 3aIIMChIBAETCS TaK:
a) PV=vRT B) K= Ay (- EA/ RT)

6) K=R/Na r) AU= Q-W

B 3K30TepMUYECKON peakuu:

a) SHTAJIBIINS PEaKIMOHHOM cucTeMbl noBeimmaeTcs (AH > 0)
0) TermoBoit 3 dext peakunn orpunareicH (Q< 0)

B) DHTAJIBIINS PEaKLIMOHHON cucTeMbl yMeHblnaercs (AH< 0)
I') IaBJI€HHE PEaKIMOHHON CHUCTEMBbI MOBBIIIAETCS
CrangapTHble TEII0BbIE 3PPEKTH MPUHATO 0003HAYATH:

a) AUct B) Q 101,3 273

6) AHozgg F) AHct

Kaxue n3 npuBeIeHHBIX PEAKIUH SBJISFOTCS SHAOTEPMUUICCKUMHU?
a) 1/2N,+3/2 H,=NH3; , AH = — 46 K]Ix/Monb

6) Hy+4/2 0,=H,0, AH = =242 K]I/mob

B) 1/2 N+ 1/2 O,=NO , AH = 90 KI>x/moib
r)1/2H,+1/21,=HI, AH = 26 K]I>x/moib

Kakass 13 HamucaHHBIX HMJKE peaklMil OTBEYaeT TelioTe oOpa3zoBaHus okcuja asora ( || ) B
CTaHJAPTHBIX YCIOBHSX?

a) 1/2 N+ O=NO B) 1/2 N+ 1/2 0, =NO

06) N+ 1/2 0,=NO r) NH3+ 5/20,=2NO+3 H,0

[Ipu BoccTanoBnenuu 16r oxcumaa meau( || ) mo peakuu :

CuO () + C pagur) = Cu i + Co (), mornotunock 22 k/Ik TENIOTHI.

DHraneusg 00pa3oBanus okcuaa meau (|| ) paBaa:



a) 110 B)220,5
6) -200,5 r)735
8. Husa peakmunn NiO ) + C pagur) = N1 ¢ T CO (. Onpenenure BO3MOKHOE HalpaBIeHUE
CaMOIIPOU3BOJIBHOTO TEUEHUS PEAKIMH [TPU CTaHJAPTHBIX YCIOBUAX U Ipu Temmeparype 627°C.

BemectBo AH9g (KJ>/MOJIB) S°os  (x/Monp*K)
NiO (o —239,7 38
C (rpagun) 0 5,74
Ni 0 29,9
CO —-110,5 197,4

B oTBere ykaxute 3HaueHus sHepruu ['mb0ca mpu cTaHAAPTHBIX YCIOBHSX, MPU TeMIepaType
627°C u TemmepaTypy Hadajla peaKkl1H

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225;78; 279K
9. Kak u3mensiercst 3HTponus IpyU pasiioKeHUU KapOoHaTa Kaublus?
a) yBEJIIMYUBAETCS B) HE YMEHbIIIAETCS
0) yMeHbIIaeTCs I') HE 3HAI0
10. JanHas peakuus:
2KCIO3 (TB) —2KCl1 (TB)+302 () AH<O
MOKET CaMOIIPOU3BOJILHO MPOTEKATh
a) B IPSIMOM HaIPaBJICHUH B) HE MOXXET MPOTEKAThH
0) B 00paTHOM HallpaBJIEHUU I') HE 3HAaI0

XuMHuuyeckass KHHETHKA

B TeCcTax II0 TEMEC <<XI/IMI/I‘~I€CKa$[ KNHCTHUKA»: nepBoe, BTOpOC, TpCTBC, T-IeTBCpTOC U IATOC
3ajaHusa oneHuBaroTesd B 0,5 Oaia; mecroe, cebMOE, BOCBMOE, JEBITOC U jeciToe — B 1 Oami, a
OIMHHAALATOE — B 2,5 Oaja.

Tect Ne 1

1. Paznmen xumuu, U3ydarolmuii CKOPOCTH U MEXaHU3Mbl XUMUYECKUX PEAKIUIA, HA3bIBACTCS

a) XMMHYecKasi TEPMOIUHAMHKA

0) TepMOXUMUS

B) XUMUYECKasi KHHETHUKA

2. CkopocTb XMMHUYECKOHN peakluu — 3TO ...

a) BpeMs, 32 KOTOPOE MOJHOCTHIO PacX0yeTCsl OJIHO U3 UCXO/IHBIX BELIECTB

0) U3MEHEHNEe KOJIMYECTBA BEIIECTBA PEAareHTOB (MJIM MPOAYKTOB) PEAKIUU B CAWHHUILY BPEMEHU B
equHuIE 00BeEMa

B) KOJIMYECTBO BEIIECTBA MTPOJIYKTOB PEAKIIMA K MOMEHTY OKOHYAHUS PEAKIIUU

3. B kakux eIMHHIIAX BBIPAXKAETCS CKOPOCTh XUMHUYECKOW peaKIuu?

a) MOJIb 1 ¢

0) Oe3pa3zmepHas BeTUINHA

B) MOJIB” C

4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIINI1?

a) OT MIPUPO/JIBI PEArUPYIONIUX BEIIECTB

0) OT TeMIeparypbl

B) OT 00BbEMa PEaKIIMOHHOTO CoCyaa

5. CocrosiHue XMMHUYECKOTO0 PaBHOBECHUS OOPATUMBIX MPOLIECCOB KOJMYECTBEHHO XapaKTEepHU3yeTcs

a) PaBHOBECHBIMU KOHIIEHTPAIMSIMHU MPOTYKTOB PEAKIINU
0) SHEprueil akTUBU3AIUN
B) KOHCTaHTOM paBHOBECHUS



1)
2)
3)
4)

1)

6. Kak 3anuceiBaeTcs BIpa)keHHE Ui CKOPOCTU PEeaKLUU

4 NO ot 6 H,O = 4NH3(F) +5 Oz(r)

a) V=K[NO]'[H,0] 6) V=k[NH;][0,] B)V =k[NOJ'[H,0]°

7. Kak 3anuiuercst BeIpakeHHe Ui KOHCTaHThI paBHOBecus peakuuu A +2 B = C +D?
a) Kp = [C][D] / [A][B]’
0) Kp =[C][D] / [A][B]
8) Kp = [A][B] */ [C][D]

8. Kaxoil oTpe3ok Ha quarpamme MOKa3bIBa€T 3HAYEHHUE TEIJIOBOrO 3 deKTa peakuuu?
a)l E 4

|1 /7N
/N

A4

v

XOJl peaKkiuu

9. UTO0 MOXHO CKa3aTh O peakluu, 1300pakeHHOH Ha Juarpamme K Bornpocy 8?

a) PK30TepMUYECKasl PEaAKIIHs

0) SHIOTEPMHUYECKAsT PEAKIIUS

B) PEaKIs OMUCHIBAET COCTOSIHUE PaBHOBECHS

10. PaBHoBecue peakiuu Fe ;0 4 +4CO = 3Fe +4CO,, AH>0

CMEIIIAeTCs BIEBO.

a) NpU NOHWKEHUH TEMIIEPaTypbl

0) IIpH MOBBIILIEHUU TEMIIEPATypbl

B) IIPY MOBBILLIEHUH J1aBJICHUS

11. na peakuuu Cy + 2 H 5 ) = CH 4 () Ipy HEKOTOPOI TeMIlepaType KOHCTaHTa PaBHOBECHUS PaBHA
0,8. PaBHOBeCHast KOHIIEHTpAITUs BOJIOPO/Ia paBHA 1,2 MOJB/1. BEIYUCINTE UCXOIHYIO KOHIICHTPAIIHIO
BOJIOpO/IA.

a) 1,2

0) 3,5

B) 5,0

PacrBoOpsI

B Tectax mo Teme «PacTtBopb»: mepBoe 3amaHue oIleHHBaeTcs B 1 0amr, BTOpoe, TpeThe,
4YeTBEepTOoe, MATOE U LIecToe 3aanus - B 1,5 Oamia; cenpMoe, BOCbMOE, JIEBATOE U JIECSITOE — B
0,5 oauia.

Tect Nel

1. ns ypaBHenus peakuuu Cu SO4 + KOH —... cokpalieHHOe HOHHOE YpaBHEHHE 3alHILIETCs B BUC
2K+ SO42_ = K»,SOq,
Cu*" + S0, + 2K + 20H = Cu(OH),4 + K,S04
CuSOy4 + 20H™ = Cu(OH),d + S04~
Cu** + 20H = Cu(OH),V
2. Macca (B r) xmopunaa Hatpust B 300 M 0,2 M pactBopa paBHa
1) 0,8 2) 3,51 3) 20 4) 1,24
3. 3unauenue PH 0,1 M pactBopa HCIO4 paBHO
11 2)2 3) 11 4) 13
4. lns nomasyienus runpoiuza xiopuaa xpoma (I1I) cienyer
N00aBUTH COJIIHYIO KUCIIOTY



2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

4.
KaKOM 3JIEKTPOJIUT UTPAET POJib HOHHOTO cTabuau3aTopa’?

N00aBUTh 1IET0Yb
paz0aBUTH PacTBOP BOJOU
MIOBBICUTDH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, MPUTOTOBICHHBIM M3 THIpOCyidb(dara KaJblUs U BOJIbL, CyMMa
K03(¢(ULMEHTOB B YpaBHEHMH HEOOPATUMOM JUCCOLIMAIMU PACTBOPEHHOTO BEILIECTBA — 3TO
13 2)4 3)5 4)6
6. PactBopuMocTh OKcamara cepebpa paHa 3,27-107 r/ 100r H,O. Ompenenute mpow3BeIeHHE
pactBopumMocTi Ag,C;04
151072 2)1,16:10° 3)10,7-10° 4)2,31-107°
7. MaccoBas 40Jisl paCTBOPEHHOTO BEIMIECTBA — 3TO OTHOILICHUE
Macchl BEIIECTBA K Macce BOJIbI
KOJIMYECTBA BELIECTBA K 00BbEMY BOJIbI
Macchl BEIleCTBA K Macce pacTBOpa
KOJIMYECTBA BEUIECTBA K 00bEMY pacTBOpa
8. K cialObIM 371€KTpoarTaM OTHOCUTCS ...
TUAPOKCU aMMOHUS
TUAPOKCU Kallus
XJIOPUJT KaIbIIHs
MapraHuoBasi KUcioTa
9. N3BeCTHO, UTO BOJHBIE PACTBOPHI MHOTHX COJIEM MOTYT MMETh WIEJIOYHYIO WJIM KHUCIYIO Cpely.
[IprumnHOi1 3TOTO ABNISAETCA ...
3IEKTPOJIU3 COJIeH
JUCIPOIIOPLUUOHUPOBAHKE COJIEN
TUAPATUPOBAHUE COJIEHN
TUAPOIIU3 CONEN
10.3nayenuie PH gucroii Bojs ipu 25°C cocrasisier
1 2)7 3)0 4) 10
MarnuTtoropcknii Texuuueckui yausepcuteT uM. I'.M.Hocosa

Ilucnepcm,le CHUCTEMBbI

B Tecrax mo Teme «JlucriepcHBIE CHCTEMBI»: MEPBOE, BTOPOE, TPEThe W UYETBEPTOC 3aTaHUS
olLleHUBaIOTCd B 1 0am; MsTOE U MIECTOE 3a7aHus - B 3 OaJnia.

Tect Nel

VYKaXnuTe pazMepsl YaCTHIl KOJUIOUIAHBIX CHCTEM
1) Menbue 1 HM
2)  6ompme 100 HM
3) ot lampao 100 am
Kakne WOHBI CIOCOOHBI BBI3BATH KOAryJSIUIO KOJUIOWAA, YAaCTHIBI KOTOPOTO HMEIOT
MTOJIOKUTETBHBIN 3apsif?
1) KkaTtuoHBI
2)  aHUWOHBI
3)  moJiApHBIE MOJIEKYII
JUjis KaKoTO 3JEKTPOJIMTa MOPOT KOATryIsLUN KOJUIOUIA C TOJIOKUTEIBHO 3apsKEHHOM YyacTUIei
JOJDKEH OBITh HAMMEHBIITNM ?
1) xmopun xamus
2)  cynbdar kanus
3) oprodocdar kamus
Murienia 305151 UMEET CTPOCHHUE: {[Fe(OH)3]m n Fe’* ‘B3n—x) CI'} xCI'

1) xnopun xenesa (111)
2) Bomda



3)  TUIPOKCHUI Kaaus

5. [Ipu B3aumoneiictBuu 20 ma 0,001H nutparta cBunua (1) ¢ 10 mun 0,02H cynbdara xanus
obpasyercs 301b cyiabdara cunma (ll). K xakomy snaexkTpoay MODKHBI MEPEMEIIaThCsl YaCTHIIBI
JMCIIEPCHOM (a3bl MPH IEKTPOIH3e?
1) HaxoJiITCA B COCTOSIHMW AMHAMHYECKOTO PAaBHOBECHS
2) K Karomy
3) kanomy

6. B nBe k01661 HamuTO MO 50 MIT 3011 THIPOKCHUIA Kele3a. [t Toro 4ToObl BBI3BaTh KOATYIISIUIO
307151 moTpedoBanock 100aBUTh: B epByto — 5,3 mi 1H pactBopa xnopuaa kanus; B apyryro — 18,7 miu
0,001H pactBopa docdara HaTpusi. Beraucaure mopor Koaryisiui KaX10T0 JIEKTPOIUTa.

OKHCANTENbHO-BOCCTAHOBHUTEIbHbIE MpoueCChI

B tecrax mo teme «OKHCIUTETHLHO-BOCCTAHOBUTEIBHBIC MPOIIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOE U IITOE 3aanus oneHnBatorcs B 0,5 6aya; mecroe — B 1 6ajwr; cenbMoe U BOCbMOE — B 2
Oama, a IeBAToE — B 2,5 OaJIOB.

Tect Ne 1

1. OxucauTenh — 3TO aTOM, MOJIEKYJIa UM HOH, KOTOPBIH ...
1) yBenumuuBaeT CBOIO CTENEHb OKUCIECHUS
2) NPUHHUMAET JIEKTPOHBI
3) oThaer cBOM 3JIEKTPOHBI
2. IIpouecc BOCCTaHOBIEHUS NMEET MECTO B CiIydae, KOTaa ...
1) HelTpanbHbIE aTOMBI IPEBPALLIAIOTCS B MOJIOKUTEIbHO-3aPSKEHHbBIE HOHBI
2) ITOJIOKUTEIIBHBIN 3apsi] HOHA YMEHBIIAECTCS
3) OTpULATENIbHBIN 3apsi]l HOHA YBEITUYUBACTCS
3. U3 npeacraBneHHbIx Hike peakiuii k OBP aucrnponopuroHupoBaHus NPUHAIEKHUT ...
1) S + 2HNO; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S =MgS
4. K BocCTaHOBUTEINSIM OTHOCSTCS ...
1)  meTawibl, BOJOPOI, YIIIEpOd
2)  aKTHUBHbBIE HEMETAJUIbI
3)  DIIeMEHThI, HaxXOAIINECs B CPEAHEN YacTU MEPUOINYECKON CUCTEMBI
5. CreneHu OKUCIIEHUS KHCIIOPO/ia a) B BOJIE U 0) B MEPOKCH/IC BOIOPOIa COOTBETCTBEHHO PABHHI ...
I) a)—-2;06)-2
2) a)—-2;0)+2
3) a)-2;0)-1
6. [lepmanranat xanust B OBP, nporekaromux B KUCION cpejie, BOCCTAHABIMBACTCS JIO ...
1)  xarmona Mn*"
2)  manranar-moHa MnO,”
3)  oxcuaa maprasua (II) MnO
7. B peakiuun, mnporekaromieir mo cxeme Cr,S; + KNO; 2> K,CrOs + K;SOs + NO oxuciaeHuio
[IOABEPratoTCsl CAEAYIOLIUE JIEMEHTHI ...
1) a3orucepa
2)  cepau XpoM
3) Xpowm u a3oT
8. CymMa k03P PUIIMEHTOB B peaKIiy, MPUBEJACHHON B Borpoce Ne 7 paBHa ...

1) 26 2) 18 3)35
9. Cymma ko3 durtnerron B peakiiuu KMnO, + HClyopy, = ... paBHa
1) 30 2) 26 3)35

3ﬂeKTp0XI/IMI/I‘IeCKHe CHUCTEMBbI



1.
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 Tecrax mo TeMe «DIEKTPOXMMHYECKHE CHCTEMBD»: IIEPBOE, BTOPOE M IIATOC 3aJaHus
olleHUBAIOTCs B 1 Oaut; TpeThe U 4eTBepTOoe 3aanusi— B 1,5 Gana; mectoe u cenpmoe — B 2 Oaia.

Tect Nel
DNEeKTPOJHBIA NOTEHLIMA ONPENENISIIOT 110 YPaBHEHHUIO ...
Hepncra
MenneneeBa-Kinaneitpona
bonbiimana
Appennyca

Paccuuraiite DJIC ranpBanuueckoro snemeHTa MgMgSOy||CuSO4Cu npu crangapTHBIX
YCIOBUSAX
—-2,03
-2,71
2,71
0,81
Kakune npoaykTsl 00pa3yroTcs Ha KaTOJ€E IIPH IEKTPOJIU3E pacTBOpa HUTpaTa cepedpa?
BOJOPOJL
cepedpo
a30THas KUCJIOTA
KHCIIOPOJ
VYxaxute cymmMy Ko3(h(GULIMEHTOB B ypaBHEHUU 3JIEKTPOJIM3a pacTBopa HuTpara meau (1)
12
11
10
8
Kakas 13 [pUBENEHHBIX  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUil  MpOTEKaeT
CaMOIPOU3BOJIBHO B IIPSIMOM HarpaBiIeHUU?
FeSO4 + Cu —...
CuSO4 + Fe —...
CuSO4 + Na —...
HCI + Cu —...
Bbruncnute Maccy LMHKa, TOJYYEHHOIO IpU AJIEKTPOJIM3E Cyinb(ara IHHKA, KOTOPBIH
npoBoin B TeueHue 20 cex npu cuie Toka 1A
2,1-107
0,05
0,013
6,7-107
[IpuBeaute cxembl DSJIEKTPOJHBIX MPOLECCOB W MOJEKYISIPHOE YpaBHEHHME pEaKlUU,
MPOTEKAIOIIEH IMPU AEKTPOXUMUYECKON KOppO3uu TrajbBaHomapel ZnMg B cepHOKHCIION cpere. B
OTBETE YKAXUTE CYMMY KOA(P(GUIUEHTOB B MOJIEKYISIPHOM ypaBHEHHUH.
6

5
4
8
BreaynuropHas camoctosTenbHas paboTa 0OydaromInxcs OCYIIECTBIACTCS B BHUJIC M3yUCHUS

JUTEPATyphl IO COOTBETCTBYIOLIEMY pa3fenly ¢ mpopaboTKoi marepuaina; oQOpMIICHHS OTYETOB IO
1a00paTOPHBIM PadOTaM M BBHITTOJTHEHHS JOMAIIHUX 3aaHUH.

BapI/IaHTbI TeMaTHYEeCKHUX JOMANIHUX 3aJaHuil 115 BHeay)II/ITOPHOﬁ CaMOCTOSITENbHOM paﬁoTbl

CTYAEHTOB 110 TEMaM

Jlomainee 3aganue Ne 1




no TeMe «XuMHUecKasi TEPMOAUHAMHUKA)

B nomamHem 3aiaHuu 1Mo TeMe « XUMUYecKas TePMOJIUHAMUKAy: MepBas 3ajada OICHUBACTCS B
2,5 6amna; BTopas — B 1,5 6amna; Tperbs — B 1 Gam.

3ajgaya Nel

Has peakuun CHy o + CO, () = 2 CO ) + 2 H, () onpeaennte BO3MOKHOE HalpaBiIeHUE
CaMOIPOM3BOJIBHOTO TEUCHHS PEAKIMU IPU CTAHAAPTHBIX yCIOBHAX 1 npu Temmeparype T = 927 °C,
€CIIU TEIIOBOM A(PPEKT peakluu A0 3aJaHHO! TEMIIEPATypbl HE U3MEHUTCS. YKaXHUTe: a) BbIJICIACTCS
WIA TOTJIONIAETCS SHEPIrUs B XOAE peakuuy; O) NpUYMHY HAWJCHHOIO M3MEHEHHUS SHTPOIMH.
Paccunraiite TeMneparypy Hadajia peakuH.

3ajgaya Ne2

Beraucnure termnosoil s ekt peakuun: CaC; (o + 2 HyO) = Ca(OH); () + C:H; (), nonB3ysich
CTaHJAPTHBIMU TEIUIOTAMU 00pa30BaHMsl pearupyromux BemecTs. CKOJIbKO TEIUIOTH! BBIACIUTCS WIN
MOTJI0TUTCS Ipu oOpazoBanuu 2,24 1 C,H,?

3ajgaya Ne3

[To TepMOXUMUYECKUM YpPaBHEHHSIM paccUUTaiTe TEIIOBOM 3(hdeKT peakuuu:
Hy ¢y + CO2 () = CO () + Ha O(r. TepMoxumudeckue ypaBHEHUS:

a) Hy vy +%2 02 () = H2O (1), AH =-241,9 ]I x;

6) 2 CO ™ t O, ™= 2 CO, () AH =-566.2 KJIX.

Jlomannee 3aganue Ne 2
o TeMe « XUMH4YecKass KHHeTHKA)

B JOMAIIHEM 3a1aHUU 110 TEMEC ((XI/IMI/I‘IGCKaSI KHUHCTHUKA» . nepBaﬂ 3aa4a OOCHUBACTCA B 1,5
Oanna; BTopas — B 0,5 Oamta; TpeThs, yeTBepTas u nstas — B 1 Ga.

3amaua Nel
Peakuus nporekaer no ypaBHeHuro: Or ) +2 CO y = 2 CO; (. HavanbHbele KOHIEHTpanuu

pearupyromux BemectB paBHbl: [O] = 1,2 monw/n, [COJ= 0,8 monb/n1. Bo CKOJIBKO pa3 M3MEHUTCSA
CKOPOCTh TpsiIMOM peakmuu, koraa npopearupyetr 30% CO? Bo CKOIBKO pa3 M3MEHATCS CKOPOCTH
MPUMOM ¥ 00OpaTHOM peaKIny, €ClIM YBEIIMYUThH IaBJIICHUE B CUCTEME B JBa pa3a’?
3azaya No2
[Ipu temneparype 40 °C HEKOTOPOE KOJIMYECTBO BEIECTBA BCTYIIAET B peakiuio 3a 20MHUH.
Paccuuraiite Bpems, mpH KOTOPOM OTO JK€ KOJMYECTBO BEIICCTBA BCTYNUT B PEAKIUIO TMpHU
temmeparype 200 °C, ecin TemmeparypHbIi K03(hHIHEHT CKOPOCTH peakiuy paBeH 2. Bo ckoibko
pa3 U3MEHUTCS MPU ITOM CKOPOCTh Peakiuu?
3azaya Ne3
Haiinnre HayanpbHbIE KOHIICHTPALIMHA UCXOAHBIX BEIIECTB U KOHCTAHTY PABHOBECHS PEAKIINU:
Fe (7 + H2O () = FeO (1) + Ha (1), eciiu paBHOBECHBIE KOHLEHTPALMK PEarupyrolluX BEIECTB PABHBI:
[H,O]=0,3moms/1, [Hy] = 0,4 Momb/m1.
3anaya Ne4
Hns peakuuonnoit cucremsl: CO y + HoO ) = CO, () + Hy () HavanbHbIE KOHIEHTPaLMH
paBubl: [H,O] = 0,5 mons/a, [CO] = 0,6 monw/n. Onpenenute KOHIICHTPAIMH BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.
3ayaga NeS
Bripasurte uepe3 KOHIICHTpAIlUK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIMINX PEAKITUIN:
Nz(r) +3 Hz(r) =2 NH3(F), AH =-92.2 x]JIx;
COyry + C ) =2 CO(yy, AH = +160,5 xIx;
CO(F) + HQO(F) =CO, ™ T Hz(r), AH=-41,1 KJIK.
VYkaxxute HanpaBJICHUE CMEIIEHUS XUMHYECKOTO PABHOBECHUS ITHX PEAKIIMIA: a) TIPU MTOHUKEHUN
TEMIIEPaTyphl, €CJIM JaBJICHHE IIOCTOSHHO; O) TPH TOBBIICHWU MJaBJICHUS, €CIIM TeMIlepaTypa
MMOCTOSTHHA.



JlomalnHee 3aganue Ne 3
no reme «PacrBopbi»

B nomamuem 3amanmm mo Teme «PacTBOphI»: TepBas, BTOpas, TPEThbsi M IATas 3aqadd
onieHuBaercs B 1 6ayut; yerBepTas u mecras — B 0,5 Gainna.

3amaua Nel

B kakom o6weme Boawl cineayeT pactBoputh 1351 SnCly ansa momydenust 3M pactBopa xiopuaa
osioBa (II) ¢ mnotHoCcTRIO p = 1,405 r/™Mn?

Paccuuraiite: a) maccoByl JOJIFO BEIIECTBA B pacTBOpe; 0) MOJSIPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISUIBHOCTD; T) THUTP; 1) MOJBHYIO JOJIO BEIIECTBA B PACTBOPE.

3amaua Ne2

3aKoH4HUTE MOJICKYJIAPHBIE MW HAIWIOWUTEC COKPAIICHHLBIC MOHHBIC YpPaBHCHUSA peaKHI/II\/'I
B3aHMOHCﬁCTBHH CJICOYIOIINUX BCIICCTB!:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl —

Sb(OH); + H,SO4 —

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe 110 ABa MOJICKYJIAPHBIX YPaBHCHUA peaKHI/Iﬁ K CJICAYHOIIUM MOHHBIM!

Ba’" + CrO4 — BaCrOq;

NH;" + OH — NH4OH;

ZnS + 2H" — Zn*" +H,S

3anaua Ne4

Beruucnure pH 0,05M pacTBOpa cepHOM KHACIOTBHI.

3ajgauya Ne5

Kakue n3 cnemgyrommx comneit moaseprarorcs ruapoiansy: NaSiOs. Cu(NOs),. KBr? CocraBbre
MOHHBIE U MOJIEKYJSIpHbIE YPAaBHEHHUS THIPOJIM3a COOTBETCTBYIOIUX coseld. Kakoe 3nauenue pH (<
Win=> 7) UMEIOT pacTBOPBI 3TUX COJIEeH?

3ajgaya Neb6

Haiinure npoussenenue pacrsopumoctu PbCly, eciin B 200 M Boabl pactBopsiercst 2,17 r 3Toro
COEJIMHEHUSI.

JlomainHee 3aganue No 4
no TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEILHbIE MIPOLECCHI»

B JOMaAIllHEM 3aJaHUMU 110 TEMEC «OKI/IC.]'II/ITGJ'II)HO-BOCCTaHOBI/ITeJ'H)HI)Ie HpOHeCCLI»I nepBaﬂ
3a;aya oneHuBaercs B 1,5 6amna; BTopast — B 2,5 6aya; TpeThs — B 1 Ga.

3amaga Nel

[TonGepure KOI(PPUIIMEHTHI B YpaBHEHUSAX OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA.
VYKaxuTe THN KaKIOW PEaKInu.

PaccuuTaiite SI€KTPOABUKYIIYIO CHIYy W OINPEICIUTE HANpaBICHUE CaMOIPOU3BOJIBHOTO
MPOTEKaHUsI MEPBOM pEaKlMU MPH CTAHJIAPTHBIX YCIOBHUSX, HCIOJIb3YS 3HAYEHUS OKHUCIUTEIIbHO-
BOCCTAaHOBHUTEIbHBIX TOTEHIIHAJIOB:

HJ + H3PO4 — J2 + H3PO3 + H20

HNO, — HNO; + NO + H,O

H[AUCM] + H,O, + NaOH — Au + NaCl + 0O, + H,O

NH4ReO4 + H, — Re + NH; + H,O

KBrO — O, + KBr

3amayga Ne2



CocraBbTe YpaBHCHHS OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

KMnO4 + NaNO, + H,0O —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S;03+ NaOH —

Bi,O; + C —

Mg + HNO; (pass) —

3azaya Ne3

Janel nBe okucIHTENbHO-BOccTaHOBUTENbHBIE mapbl: KNO,, KNO;; u Pb(NO;3),, PbOs,.
[Tonp3ysick Tabimnel CTaHAAPTHBIX OKUCIUTEIHLHO-BOCCTAHOBHTEILHBIX IOTCHIIMATIOB, COCTABBTE
ypaBHEHHE BO3MOXHOW peaknuu B ykazaHHou cpene (HNO;). Paccuuraiite 3HadeHwue
AIEKTPOJBUKYILIEH CUIIbI PEAKIIUH.

JloMalnHee 3aganue Ne 5
1o TeMe «JeKTPOXHMHUYECKHEe CUCTEMbD)

B momarraeM 3aiaHuu 1o TeMe «JIEKTPOXUMUYSCKUE CHCTEMBI»: ITepBasi 3aJ1avya OlCHUBACTCS B
1 6amm; BTOpast — B 1,5 Ganna; Tpeths — B 2,5 Oayia.

3amgaga Nel
CocTaBbTe JJICKTPOHHO-MOHHBIC YpPaBHEHHUS JJICKTPOIHBIX TIPOIECCOB M  MOJICKYIIAPHOE

YpaBHEHHE TOKOOOpAa3yIoIIel peakiyu, MPOTEKaIoNed Mpu paboTe TalbBaHUYECKOTO 3JIEMEHTa
Co/Co(NOs), // AI(NOs)s/Al. Paccunraiite 3/1C (E) ranmpBanmueckoro sjaeMeHTa MpU CTAHAAPTHBIX
YCIIOBUSIX.

[IpuHsAB TOTEHIMANT aHOAA PaBHBIM CTAaHIAPTHOMY 3HAYCHHUIO, PACCUMTANTE KOHIICHTPAIIUIO
KaTHOHOB MeTajula B KaTOAHOM pacTBope, mnpu Kotopoir OJ[C ranbBaHUYECKOTO JIIEMEHTa
ymenbmntes Ha 0,02B.

3azaya Ne2

[IpuBemuTe CXEMBI OJEKTPOIHBIX TMPOIECCOB M MOJICKYISIDHBIE YPaBHEHHUS pPEaKIui,
MIPOTEKAIOIIUX MPHU JIEKTPOXUMHUUECKOW Koppo3uu ranbanonapsl Co/Ni: a) B kucioi cpene; 6) BO
BJIQ)KHOM BO3[yXe.

Ompenenure yObUTh MAacChl aHOJA TPHU KOPPO3WU B KUCIOW cpene 3a 20 MHUH, €ClTi CKOPOCTH
koppo3suu coctasuia 0,01 r/4.

3azaya Ne3

CocTaBbTe AIIEKTPOHHO-MOHHBIC YpPaBHEHHsS DJIEKTPOJHBIX MPOILECCOB (aHOJ WHEPTHBINA) |
MOJIEKYJISIPHOE YpaBHEHHE PEaKIIMH, TIPOUCXOISIIEH TP SIEKTPOITU3E:

a) pacriaBa NaOH;

0) pactBopa CoSOy,

Berancnure ¢akTHUecKkoe KOJUYECTBO METallla, MOJYYeHHOTO Ha KaToJe TpPU AJIEKTPOJIH3e
Co(NOs),, ecnu JIEKTPOIU3 MPOBOAWIN B TeueHUH | 4. Bbxo MeTtamia rmo Toky coctaBui 85%.

VYKaxuTe BO3MOKHBIE IPHYMHBI YMEHBIIICHHSI BBIX0/1a METAJUIA TI0 CPABHEHHIO C PACYCTHBIM.

BapuanT nomamHeii KOHTPOJIbHON PadoOTHI

BAPUAHT Ne 1

TEMA 3AJIAHHUE
3aganme 1. OKOHYAHHE OIEKTPOHHOH (OPMYIBI ....65°6p".YKaxuTe
MOJIOKEHHE JJIEMEHTa B IEPUOJUYECKOW CHUCTeME: MEepHUoJ, TpyMIy,
Tema 1. MOATPYIIY, Ha3BaTh eMeHT. CocTaBbTE AIEKTPOHHYIO GOpMYIy aToma
Ilepuoauyeckas JJIEMEHTA. YKaXNUTE DJJIEKTPOHHOE CEMEWCTBO, METAJUI WJIM HEMETasll.
cucrema 3jieMeHTOB | CocTaBbTe  DJEKTPOHHO-rpaduueckyro  (Gopmyny A yKa3aHHBIX
CTpPOeHMe aTOMa 3JIEKTPOHOB B HOPMAJIbHOM COCTOSIHHU.
3aganue 2. VYka3aTb Bce KBaHTOBBbIE 4YHCIIA JUISL DJIEKTPOHOB,
OTBEYAIONIUX CIEAYIONICH 2JIEKTPOHHOH (hopmyIie Sp6




Tema 2.
KuciaorHo-ocHOBHBIE
CBOJCTBA BelecTB

3aganue. CocTaBbTe YpaBHEHUs peakLUi, IPU MOMOIIN KOTOPBIX MOKHO
OCYIIECTBHUTH CIICAYIOLINE MPEBPAIICHHS
Zn — ZnO — ZnCl, = Zn(OH),—Na,[Zn(OH)4]

3apanue 1. ns peakiym Fe;sOux) + Hyr = 3FeOk) + HoOqy ompenenmre
BO3MO)KHOE  HAIPaBJICHUE CaMOINPOU3BOJILBHOIO TEYEHHS PpEaKLUUU IpU
CTaHJIapTHBIX YCIIOBUAX W MPH TEMIIEparype t =1227°C, eciu TemwIoBoii

Tema 3. addexT 10 3a1aHHOI TeMITepaTyphbl HE H3MEHHUTCSL.
Xumnyeckasi VYKaxuTe: a) BBIICISETCS WIHM TIOTJIONIASTCS SHEPrHsl B XONE peakuyu; O)
TePMOAUHAMHUKA MPUYMHY HANJIEHHOTO M3MEHEHWs! SHTpornmH. Paccuuraiite temmeparypy, Npu
KOTOPO# YCTaHABJIMBAETCSl PABHOBECHE ¥ TIPOUCXOIMT CMeHa 3Haka AG.
3aganme 2. Bprumciure TemoBod addexr peaxumn 3Fe;Oyxy + 8Alk) =
4ALOsk) + 9Fek), MONB3ysACh CTAHIAPTHBIMU SHTAIBIUAMHM OOpa30BaHUS
pearupyronmx BemiecTB (mpuwioxkeHue 3). CKOJBKO TEIUIOThI BBIICIUATCS
(mornoTHTCs) iU 00pa3oBaHuM BerecTBa Fe B kommuectse 56 17
3aganue 1. TemmneparypHbiii ko3pduuueHT peakuuun paseH 2,5. Kax
Tema 4. U3MEHUTCS CKOPOCTh PEaKLMU: a) MPU MOBBILIEHUH TemIepaTypsl oT 60
XHUMHYecKas 1o 100°C; 6) npu oxnakaeHuu peakunoHHou cmecu oT 50 1o 30°C?
KHHETHKA H 3amanue 2. /I o6parumoit peakumn FesOux) + Hypy = 3FeO) + HoOqr
XUMHYECKOoe 3aMUIINTE BhIpaXXeHNE KOHCTaHThI paBHOBecus: AHC, kIlx =+ 69,8.
paBHOBecHe [Tpemtosxure crmocoObl YBEIMYECHUsT KOHIICHTPALIUH MPOTYKTOB PEAKIUH.

Tema S. PacTBOpBI

3aganue 1. B 180 M Boasl pactBopeHo 20 r cynbdara maprasua.
[Momyuwcst pactBop motHocThiO 1,101 1/Mi1. Berauciaute MossipHyro,
HOPMAaJIbHYIO, MOJISUTBHYIO KOHIIEHTPAIMHA U MaCCOBYIO JIOJIIO
PacTBOPEHHOTO BEIIECTBA.
3aganue 2. CocTaBbTe MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHbIE
YPaBHEHUs pEaKIMil B3aMMOICHCTBUS B PACTBOPAX MEXKY:

B1,(SO4); u NaOH; FeCl; u H,S;

NH4OH u MnClz; HZSO4 u Ba(OH)2
3aganue 3. CocTaBbT€ HMOHHO-MOJIEKYJISIPHBIE U MOJIEKYJspHbIE
ypaBHeHus ruaposmsa coseir Na,SiO;, SbCls, Rb,SO4. Kakoe 3nauenue
pH (>7, <7) uMeroT pacTBOPBI ITUX COJICH?

Tema 6.
OKHCINTEIBLHO-
BOCCTAHOBHUTEJILHBIE
CBOJiCTBa BelIeCTB

3aganue. MeTo10M 37€KTpOHHOTO OanaHca noadepure KodpUIUEHTH B
YPaBHEHHSIX, YKQKUTE OKUCIUTEIh H BOCCTAHOBHUTEIb, HATTUIITUTE
AIIEKTPOHHBIC YPABHEHUS TIPOIIECCOB OKUCIICHUS i BOCCTAHOBIICHUS
H;PO; + KMnO,4 + H,SO4 = H3PO4 + MnSO4 + KbSO4 + H,O

CuSOg4 + H3PO, + H,O = CuH + H3PO4 + H,SOy4

Tema 7.
DJIeKTPOXUMHYECKHUE
CUCTEMBI

3aganue 1. /{15 ranpBaHMYECKOIO 2JIEMEHTA, 00pa30BaHHOTO
IJIaCTUHAMHU U3 METaJNIOB

Zn u Ag , IOTPYXEHHBIX B pAaCTBOPBI MX COJIEH C KOHLIEHTpaUuel HOHOB
METaJlJIOB

A™ =0,01u B™ =0,05

1) cocraBbTE CXEMY rajJbBaHUYECKOTO JIEMEHTA;

2) HaNMIIUTE ypaBHEHUS 3JIEKTPOJIHBIX IPOLECCOB U TOKOOOpasyromiei
peaxkuuu;

3) paccuMTaiTe AMEKTPOBHKYIIYIO CHITY TATbBAHMUECKOTO JIEMEHTA.
3aganue 2. CocTaBbTe ypaBHEHUS AIEKTPOJHBIX MIPOLIECCOB (aHO
WHEPTHBIN) U MOJICKYJISIPHOE YpaBHEHHUE PEAKIIUH, TPOXOISIIEH MpH
AJIEKTPOJIN3E paciiaBa Uik pacTBopa anekrpoiaurta paciiaB CaCl,
BoruncnuTe Maccy MeTasuia BbIJEIUBILIErocs Ha KaToJie, €CIu
ANEKTPOIN3 MPOBOAWIM NpH cuiie Toka A =10,0. B TedeHne BpeMeHu = 2,5
4.Beixon metamia o Toky Br coctaBun  98%.

3aganue 3. CocTaBbTe ypaBHEHUS IEKTPOJAHBIX [IPOLIECCOB U
MOJIEKYJISIPHOE YpaBHEHHE peakluy, IpOoTeKaroueil npu
AJIEKTPOXUMHUYECKOI KOppo3uu rajipBadonapsl: Pb - Sn
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a) B KHUCIIOH cpenie;
0) B aTMOc]epe BIAKHOTO BO3/IyXa.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM
KOHTpOJIbeIe BOIIPOCHI IO TEME «XumMnueckas TEPMOAUHAMHUKA)

OCHOBBI XMMHUYECKON TEPMOJAUHAMUKHU: IOHSATUE CUCTEMBI, BUJIbI CUCTEM.

TepmoauHamMuueckue napameTpsl U QYHKIIMH COCTOSIHUSI CHCTEMBI.

Buytpennss sueprusi. Pabora. Temnora.

[lepBrlii 3aKOH TEPMOIUHAMUKY (BBIBOJ).

OHTanbNUs KaKk QYHKIUS COCTOSTHUSI CUCTEMbI. DHTaJIbIINS 00pa30BaHUsI BELLIECTBA.

TemnoBoit »pdext xumuueckod peakuuu. @OakToppl, BIUSIOLIME HaA TEIIOBOW 3ddext
XUMHYECKON PEaKIUH.

Tepmoxumus. 3akoH ['ecca.

CnencrBus U3 3akoHa ['ecca.

DOHTpoOIUs KaK QYHKIHS COCTOSIHUSI CUCTEMBI.

BTopoit 3aKk0H TepMOAMHAMUKH.

TpeTuit 3aK0H TEPMOJMHAMUKH.

Oueprus ['ub6ca.

Hanpasnenre caMonpou3BOJIBHOTO NPOTEKAHUS XUMUYECKUX PEaKIUH.

KOHTpOJIbeIe BOIIPOCHI IO TEME «XuMHYecKkass KHHETHKA

Xumunyeckas knHeTuka. CKOpoCTh XMMHUECKOH peakLUK U METO/Ibl €€ PEryIMpPOBaHUS.
BrusiHue KoHIIEHTpaIMu Ha CKOPOCTh XUMUYECKON Peakiinu (3aK0H JCUCTBYIOIIUX Macc).
Brustaue TemmnepaTypsl Ha CKOpOCTh XuMHu4eckoil peaknuu. [Ipasuno Bant — T'odda.
Teopust akTUBHBIX CTOJIKHOBEHH AppeHuyca.

DHeprusi akTHUBaIMu. Y paBHEHUE AppeHuyca.

Teopust nepexoTHOro KOMILIEKca. DHepreTuieckasl 1uarpaMmma.

Kpuas Maxkcenna — bosbiimana. Dueprerudeckuii 6apnsep.

Karanutnueckue cuctemsl.

Binsiaue xaranuzaropa Ha CKOPOCTh XMMUYECKON PEaKIUU.

['oMOreHHBI ¥ reTepOreHHbIN KaTaaus.

KonebarenbHble peakiyu.

Xumunyeckoe paBHoBecHue. OOpaTuMble 1 HEOOpaTUMbIE PEAKIIHUH.

KoHcTanTa XMMHUYECKOrO0 paBHOBECHSL.

Cwmenienune xumudeckoro pasHosecus. [Ipunun Jle—Illarense.

Bnusinue koHIIeHTpanum, JaBieHHs U TEMIEPaTyphl.

®da30BbIE PaBHOBECHSL.

@dazoBbIE AUArpaMMBbl JUIsl OJTHOKOMIIOHEHTHBIX CUCTEM.

KOHTpOJIbeIe BOIIPOCHI IO TEME «PaCTBopLI»

[Tonsitue pactBopa. PactBopumocts BemecTBa. PactBopumocTs rasa.

PactBoprel. CriocoObl BBIpOKEHHUSI KOHIIEHTPAIIMM PACTBOPOB (MaccoBasi JMdOJs, MOJISIpHAS
KOHLIEHTpAaLKs, MOJIIpHAsl KOHLIEHTPAIlUs SKBUBAJICHTA, MOJIbHAS J0JISI, TUTD).

KomnurarusHele cBolicTBa pacTBOpOB. MaeanbHbIil pacTBOD.

3axonsl Payns: I (ronomerpuueckuit) u Il (30yminockonmueckuii 1 KpUOCKOITUYECKUH).

Ocmoc. OcmoTuyeckoe napiienne. Cxema ocMoOMeTpa.

KucnoTHO-0CHOBHBIE B3aMMOJIEHCTBUS BEIECTB.

HNonHnas teopust KMUCIOT U OCHOBaHUI AppeHnyca. OCHOBHBIE MOHSTHUS U TOJIOKEHUS TEOPHUU
Appenuyca.

Jucconmanusa KHCIOT, OCHOBAaHMA W COJIEM C TOYKH 3pPEHHS MOHHOW TEOopuu AppeHuyca
(mpumepsl).
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Crenenp mucconnanuu. CUIBHBIC U CTIa0bIE AIEKTPOJIUTHI.

Juccouunanus ciabbix 31aeKTpoauToB. KoncranTa aucconuanuu.

3akoH paz0aBieHus OcTBaibp/a.

Peakiiun monHoro oOMeHa MEXy JIEKTPOJIUTaMH (Ha IPUMEPE peakiuii 00pa3oBaHus ci1aboro
AJIEKTPOJIUTA, OCAJIKA U Ta3a).

[IpounsBeneHne pacCTBOPUMOCTH.

HNonHoe npownssenenue Boasl. BogopoaHblil 1 THAPOKCHIBHBIN ITOKA3aTENH.

I'mpponus costet. Tunbl rugponsa conen.

KonunuecTBeHHbIE XapaKTEPUCTUKU IIpoLecca TUpOoIIn3a.

@daxTopsl, BAUSIOLIME HA IPOLIECC THAPOIN3A.

KOHTpOJIbeIe BOIIPOCHI IO TEME «I[I/ICl'lepCHble CHUCTEMBI»

I'eTeporennsie cmecu. JlucrepcHble CUCTEMBI.

HucnepcHocts. Kiaccugukanuy qucnepcHbIX CUCTEM.
Komnouansie pactBopsl. JInoduisHeie 1 110(0oOHBIE KOJUIOUIBIL.
Croco0sI moTy4eHus1 KOJUIOMIHBIX PACTBOPOB.

CrpoeHue KOJUIOUTHBIX YaCTHL.

[IpaBuno ®asuHca — [leckosa.

Y CTONYMBOCTE KOJUTOUAHBIX cUcTeM. CTaOMIN3aTOPHI.
Koarymsiuust muo¢uinbHbIX U TMO0()OOHBIX KOJUIOUIOB.
CenumeHTanus KOJIJIOUOB.

Koarynsiuus KoJIJIOuIHBIX pacTBOPOB JIEKTPOJIUTAMH.
[TpaBuno Hlyneue — Napau. Koarynupytomas criocoOHOCTb.
OnTryeckue cBOMCTBA KOJJIOUIHBIX PaCTBOPOB.
DeKTpuyYecKrue CBONCTBA KOJUIOUHBIX PACTBOPOB.

KonTtposbHbie Bonpochl 1o TeMe «OKUCIUTEIbHO-BOCCTAHOBHTEIbHbBIE
npouecchbn»

OcHOBHBIE IOHATHUS TEOPUU OKUCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.
OKHCIIMTEIBEHO-BOCCTAHOBUTEIIBHEIC CBOMICTBA BEIIECTB.

Baxnaenmme oKUCIUTETN ¥ BOCCTAHOBHUTEIIH.

THIBI OKUCTUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (IPUMEPHI).
OKHCIIMTEIBEHO-BOCCTAHOBUTEIIBHEIN ITOTCHIIHA.

VYpaBuenue Hepucra.

CocraBiieHHE OKHCIUTEILHO-BOCCTAHOBUTEIHHBIX PEAKITHH.

HanpaBneHnne oKucauTenbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHTpOJIbeIe BOIIPOCHI IO TEME <<3J1eKTp0nguqec1cne CHUCTEMbI»

DnexTpoxuMHuueckue cuctemsl. Knaccudukanus 31eKTpoXUuMHUYECKUX TPOLIECCOB.

DIEKTPOXUMHUYECKHE MTPOLIECCHI, TPOTEKAIOIINE Ha TPaHUIIE pa3zielia «METall — pacTBOPH.

lNanpBanmyeckwmii anement Jlanmais — SAxooOwn.

DAEeKTPOABMKYIIAs CUJla TaJIbBAHUYECKOTO JIEMEHTA.

N3mepenue saeKTPOAHBIX TMOTEHIUATOB. Psa CTaHZAPTHBIX SJIEKTPOAHBIX IMOTCHIIHMAJIOB.
CBoiicTBa METAJUIOB B COOTBETCTBUH C UX TOJIOKCHUEM B Py HAIIPSHKECHUH.

VYpaBuenue Hephcra.

DJEeKTpON3 paciyiaBoB U pacTBOpoB. KaTtoHble 1 aHOAHbBIE TIPOLIECCHI.

O6benuneHHbll 3akoH Papajes. Beixon o Toky.

Koppo3sus meramnos. Kinaccudukanus Koppo3HOHHBIX MTPOIIECCOB.

XumMuyeckasi Kopposusl.

DNeKTpOoXUMHUEcKass KOoppo3us. AHOJHOE OKHCJIEHHE MeTajlsla U KaTOJAHOE BOCCTAHOBJICHHE
OKHUCJIUTES.
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[Ipumepsl KOppo3uK B KUCIIOH cpesie U aTMOc(hepHOi KOppO3uu.
CKopocTh KOppO3UH.

3ammTa METAUIOB OT KOPPO3HUH.

3alyTHBIE TOKPBITHUS.

DNEKTPOXUMHUYECKHE CITOCOOBI 3aIUTHI OT KOPPO3HH METAIIOB.
XHUMUYECKUE UCTOYHUKHU TOKA. ['albBAaHUYECKUH JIEMEHT.
XHAMHUYECKUE UCTOYHHUKHU TOKA. AKKYMYJISTOPBI.

XUMHUYECKUE UCTOYHUKHU TOKA. TOMIMBHBIE SJIEMEHTHI.



IIpunoxenue 2
7. OneHOYHbIE CPEICTBA VISl IPOBEICHUs NIPOMEKYTOUYHOM aTTeCTALMU

HpOMC)KYTOLIHaSI arrecranus nUMECT 11(SA10:Y10) OIIpCACIINTD CTCIICHb JOCTHXCHUA
3aIlJTaHUPOBAHHBIX PE3YJILTATOB O6y‘I€HI/I$I IO JUCIHHUITIIMHE 3a OHpG}ICJ’ICHHBII\/’I nepunon 06yqu1/I${.

a) HJIaHI/IpyeMbIe PE3yJdbTaThI Oﬁy‘leHI/lﬂ H OHCHOYHBIC CpeaAcCTBaA JISA IPOBEIACHUNA
HpOMe)KyTO‘IHOﬁ aTrreCcralmu:



CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIUHN

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIE CpesicTBa

OK-1
CITOCOOHOCTBIO K

a0bCTPaKTHOMY MBIIUICHHIO, QHAJIN3Y, CHHTE3Y

3HaTh

- OCHOBBI

KPUTHUYECKOTO
aHaJmn3a;

- MCTO/JbI a6CTpaKTHOFO MBIIIJICHUA
IIpHU YCTAHOBJICHUU UCTHUHBI,

- METOJbl Hay4YHOTO HCCIEIOBAHUSI
HyTeM MBICJICHHOI'O  pPaCYJICHCHUA
o0BbeKTa (aHaIM3) U MyTEM U3yUYEeHUS
npeiMeTa B €ro  LEJOCTHOCTH,
€MHCTBE €ro yacTei (CUHTE3)

JIOTUKH,
nmoaxona,

HOPMBI
(dopMeI

Ilepeuens meopemuueckux 60npocos

1. CoBpeMeHHBIE TIOJIOKEHUST XUMUYECKON TePMOTMHAMHKH.

2. OcHOBBI XUMHYECKON KMHETUKH. KaTtanmms.

3. OCHOBHBIE 3aKOHOMEPHOCTHU MIPOTEKAHUS MTPOIIECCOB B PACTBOPAX.

4. OCHOBHBIEC 3aKOHOMEPHOCTH MMPOTEKAHUS MPOIIECCOB B IUCIIEPCHBIX CUCTEMAX.

5. 3aKOHOMEPHOCTH ¥ HAIIPABJICHUE TPOTEKAHUS OKHCIUTEIILHO-BOOCTAHOBUTEIIHHBIX IMPOIIECCOB.
6. CoBpeMEHHbIE HANPABICHUS PAa3BUTHS SIEKTPOXUMUH.

YMmeTn

- aJICKBaTHO BOCIIPUHUMATh
MHPOpPMAIIHIO, JIOTUYECKH BEPHO,
apryMEHTUPOBAaHO U SICHO CTPOMTH
YCTHYIO ¥ IUCBMEHHYIO PEUb;

- C UCHOJIb30BAaHUEM METOJOB
aOCTPaKTHOTO MBIIUICHUS, aHaIH3a
u CHUHTE3a aHAJIM3UPOBATh
AIbTECPHATUBHBIC BAPUAHTHI
pelIeHus NCCIea0BaTeNIbCKUX 3a1a4

IIpumepnsle npakmuueckue 3adanus

[TpoBecTr aHaN3 BAMSIHUS KOHLEHTPAIIMHA HA CKOPOCTh XUMUYECKON peaKIuu
NayS;03 + HSO4 = S + SO, + NaSO4 + HoO no skcnepuMeHTanbHbBIM J1aHHBIM. [IpoBecT
00pabOTKy TOJY4YEeHHBIX JaHHBIX C HCIOJb30BAaHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX
TEXHOJIOTUH. Pe3ynbTaThl ONTOB MPEJCTaBUTH B BUE TaOIHIIbI 1.

Tabnuma 1
Howmep O06beM, M Konuenrpanms Bpewms CkopocTb
ombiTa | NaxS,03 H,O H,SO, Na,S,03, 10? | nosBnenus peakiuu, 102,
MOJTB/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

[To manHBIM TaObIUIB! 1 TOCTPOUTH TPaHK 3aBUCHIMOCTH CKOPOCTH PEAKIUH OT KOHIICHTPAIUU
THOCYNb(aTa HATpUs, OTIOKHUB HAa OCH abcuucc KoHIeHTpanuio NaS,03;, a Ha ocH OpauHAT —
CKOPOCTb PEaKIIHH.

Craenatb BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMHU OT KOHIICHTPAIIMK THOCYNIb(aTa HaTpusl.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIe CpesicTBa

Bnaznets

- HaBbIKaMH IIOCTAHOBKH IICJIH,
CIIOCOOHOCTBIO B YCTHOM W
MACBMEHHON pcun JJOTUYCCKHU
0(GOPMHUTH pe3yabTATHI MBIIIICHHUS;

- IEJIOCTHOM CHCTEMOM HaBBIKOB
MCTIOJIb30BAHUS abCTpaKkTHOTO
MBIIIJIEHUS] IPU PELIEHUH TpooIeMm,
BO3HUKAONIUX IMPU  BBIIIOJHCHHUA
HCCIIEI0BATENbCKUX pabor,
HaBBIKaMH OTCTauBaHUA cBOCH
TOYKH 3PCHUA

Temwt 0oknaooe

1. KoHnenuuu COBpeMEHHOM XUMUH.

2. DIIEKTPOXUMUYECKAsi KOPPO3Hs MAaTEPHAJIOB, IPUMEHIEMBIX B MAIIMHOCTPOEHUU.

3. Kunernueckue Teopur B KOHTEKCTE XUMUYECKOTO 3HAHHUS.

4. KadecTBEHHBIN U KOJTMYECTBEHHBIN aHAIN3 00pa3I[0B CILIABOB.

5. XUMHUKO-TEXHUYECKAst 00padoTKa METAUIOB U CILIABOB, IPUMEHSIEMBIX B MATMHOCTPOECHHUHU.
6. CpaBHUTEJIbHBIN aHAJIN3 COBPEMEHHBIX KaTaJIN3aTOPOB, IPUMEHAEMbIX IIPU ITPOU3BO/ICTBE
MaTepUajIoB JUIsl MAIIMHOCTPOEHUS

7. OcHOBHBIE IPOOJIEMBI COBPEMEHHON XUMUHU.

OIIK-4

TOTOBHOCTBIO C CCTCCTBCHHOHAYYHBIX HOSI/IIII/Iﬁ OLCHUBATb CTPOCHHC, XUMHUYCCKUM U MI/IHepaJIBHBIfI COCTaB 3€MHOM KOPBI, MOp(i)OJIOI‘I/I‘-IGCKI/Ie 0COOCHHOCTH
U TCHCTUYCCKUEC THIIbI MCCTOpO)KI[eHI/Iﬁ TBEPAbIX IMOJIC3HBIX HCKOIACMBIX IIPpH PCUHICHUH 3ada4d IO PpaluOHAJIIBHOMY H KOMIIJICKCHOMY OCBOCHHIO

reopeCypCHOro noTeHuruajIa Heap

3HaTh

- OCHOBHBIC XHUMHYCCKUEC ITOHATUA,
MOJIOYKEHHSI U 3aKOHBI,

- COBpPCMCHHBIC HaIlpaBJICHUA
Pa3BUTHUS HAyYHBIX TEOPUH;

- METOAbI TCOPCTUUCCKOTO n
OKCIICPUMCHTAJIIBHOTO HCCICI0BaHUA
B 00JIaCTH XUMHU MPUMCHHUTCIIBHO K
podecCHOHATLHOM JIeTEIIEHOCTH

IIepedyeHb TEOPETUYECKHUX BOIIPOCOB:
OCHOBBI XMMMUYECKON TEPMOJMHAMUKU: CHUCTEMA,
CUCTEMBI, PYHKIIUU COCTOSIHUS CUCTEMBI. [1epBbIil 3aKOH TEPMOIMHAMUKH.
DHepreTuka XMMHUYECKUX MPOIIECCOB.
OnTanenus. 3akoH 'ecca u cencTBUs U3 HETO.
OHnTponus. YpaBHeHue bonbiMana. BTopoil u TpeTuii 3aKoHbI TEPMOIUHAMUKH.
Oneprus ['n06ca. HampaBieHns XMMHUYECKHUX MPOILIECCOB.

XuMHUecKass KHHETHKA. CKOpOCTB XUMHYECKOM pCaKkuu. CpCIIHSISI U UCTUHHAA CKOPOCTHU

peakuuu. Kunernueckast Kpubasl.
CKOpOCTb peakIui U METO/Ibl €€ PETYIUPOBAHHUS.
Bnusiaue Temmepatypsl Ha cKOpocTh peakiuu. [lpasuno Bant-I'odda.
DOHeprus akTUBAllMU. AKTUBHPOBAHHBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.
KartanuzaTtopsl 1 KaTaTUTUYECKUE CUCTEMBL. | OMOTr€HHBIN KaTalus.
KaranusaTopsl 1 KaTaIUTUYECKUE CUCTEMBIL. [ eTepOoreHHbIi KaTaIns.
Xumunyeckoe paBHoBecue. KoHCTaHTa XUMUYECKOTO paBHOBECHSL.
CwMmenienne xumuueckoro pasHosecus. [Tpunuun Jle [larense.
PactBopbl. CriocoObI BeIpa)K€HUSI KOHIICHTPALIMK PACTBOPOB.

TCPMOJUHAMHUYCCKUC TTapaMCTPLbL




CrpyKTypHBII

[Inanupyemsle pe3ysbTaThl

JJIEMEHT OneHouHbIe CpesicTBa
KOMITETEHIINH 00yuenus

PactBopb! 35ekTpoanToB. CTeneHb U KOHCTAaHTa 3JIEKTPOIMTUYECKON Juccounanuu. 3aKoH

pa3basnenust OcTBabA.
Jlucconumarusi KUCIOT, OCHOBaHHM, coliei. AM(OTEpHBIE JIEKTPOIUTHI.
PactBopumocTs. [lpousBenenue pacTBOPUMOCTU. YCIOBHE OOpa3OBaHUS U PACTBOPEHUS

OCAaJIKOB.

Hucconmanus Boasl. oHHOE npon3senenue Bobl. pH.
I'unponus coneit. CTeneHb U KOHCTaHTa TMAPOJIU3a.
Jucniepcusie cucreMbl. Kinaccugukarnus. JInopuisabie 1 110()oOHBIE KOJITOUIBIL.
CtpoeHue KOJUIOUAHBIX YaCTHII.
Koarynsiuust KoJIJIouIHBIX pacTBOPOB.
OKHUCIUTENFHO-BOCCTAHOBUTENbHBIE CBOMCTBA BemlecTB. Kiaccupukanmst OKUCIUTENBHO-

BOCCTaHOBUTEJIbHBIX PEAKIUH.
DNEKTPOXUMHUECKHE CUCTEMBI. 3akoHbI Dapases. DNEKTPOAHBINA NOTEHIUAL.
lanpBanmyeckwmii anement Jlanusmsa Axkoou.
DNEKTPOXUMHUECKHE CUCTEMBI: AJIEKTPOJIN3 paciliaBoB. [I[puMeHeHne aneKTpoimsa.
OnexTpoan3. AHOAHBIN M KaTOAHBIN MPOIIECCHI MPH AJIEKTPOIM3E pacTBOpoB. IIpuMeHnenHune

JIEKTPOJIN3A.

8. Koppo3sus. Buabl koppo3un. CriocoObl 3alIUThl METAIJIOB OT KOPPO3HH.

Ymets - omnpeneJsiTb XUMHUYECKUH COCTAB Ilpumepnuie npakmuueckue 3a0anun:

u CTpoeHue 00beKTOB
OKpY:Kamollei cpeabl;

- pemarb  pacueTHbIC  3aaud
IIPUMEHUTEIIEHO K Marepuasy
MIPOTPAMMBI;

- IMPOTrHO3UPOBATH BO3MOXHOCTH
IMPOTCKAHUSA CaMOITPOU3BOJILHBIX
IIPOLIECCOB B Pa3TMYHBIX

XUMHUYCCKHUX CUCTEMAX

1. HammcaTte 3JIEKTPOHHBIE YPaBHEHMs DSJIEKTPOJHBIX IIPOLIECCOB, YPAaBHEHUE CyYMMAapHOMU
TOKOOOpa3yromie peakuuu, BeIYUCIUTh DJ[C ranbBaHUYECKOTO AJIEMEHTa, €CIU KOHIICHTPAIUU
HOHOB MeTauioB paBHbl: [Al]=0,001 mous/i1, [Co>]=0,1 Mob/m1.

2. Hanncath HOHHBIE U MOJIEKYJISIPHBIE ypaBHEHUs peakuuil ruaponsa coneit: KzPOy; NaySOy;
ZnClz.

3. 3aKOHYMTH YpaBHEHHSI PEaKIMii, HAKMCaB UX B MOJICKYJISIPHOM ¥ HOHHOH (hopMmax:

AI(OH)3 + NaOH —, K,CO5 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kainbiusa coaepxutcs 478,8 r Ca(OH),. [InotHOCTh pacTBOpa
1,14 r/mn. Paccumraiite: ®(Ca(OH),); Cp; Cox; Cry; N(Ca(OH)2) u N (H,0); T.

5. CocTaBbTe YpaBHEHMSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIU:

KQCI'207 + FGSO4 + H2804 -, KMnO4 + Na2803 + H20 —.

6. HanucaTb 3J€KTpOHHBIE YypaBHEHUS OSJIEKTPOJHBIX IIPOLECCOB, ypaBHEHUE CYMMapHOMH

TOKOOOpasyromie peakuuu, BHIYUCIUTh DJ[C rajibBaHUYECKOTO AJIEMEHTa, €CIU KOHIICHTPAINU




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIe CpesicTBa

FOHOB MeTAUIOB paBHbL: [Mn’ ]=0,01 Mous/m, [Au’ ]=0,1 Moub/m.

7. 3aKOHUNTh YpaBHEHMsI peakLUii, HAlKCaB X B MOJIEKYJISIPHON U MOHHOM (opmax:
NH4OH + HNO3 -, ZH(OH)Q + NaOH—>, A1P04 + NaQSO4 —.

8. HammcaTth ypaBHEHUS peakiuii THApoJn3a B MOJIEKYIsipHOM B HoHHOM Buze: Al (SO4)s3, KCl,
Na2803.

9. HamucaTh SJEKTPOHHBIC ypaBHEHHUsS OJIIEKTPOJHBIX TMPOIECCOB, YPaBHEHHE CyMMapHOM
TOKOOOpa3yromie peakuuu, BHIYUCIUTh DJ[C ranbBaHUYECKOTO AJIEMEHTa, €CIU KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [Zn2+]=O,Ol Moib/1, [Cu']=1,0 Mo/

10. Cynbdar amomunust maccoit 36,4 r pactsopwiu B 100 r Boasl. [IMOTHOCTH MOJTyd4€HHOTO
pactBopa 1,32 r/mit. Paccumnraiite: w(AL(S04)3); Cum; Cox; Cim; N(AL(SO4)3) u N (H20); T.

11. Hamucate S1EKTPOHHBIE YpPAaBHEHUS DJJIEKTPOIHBIX MPOLIECCOB, YPABHEHHE CYMMApHOU
TOKOOOpa3yromie peakuuu, BHIYUCIUTh DJ[C ranbBaHUYECKOTO AJIEMEHTa, €CIU KOHIICHTPAIUU
MOHOB MeTA/UIOB paBHbl: [Mn® ]=0,01 mMoms/i, [Ag ]=1,0 Mob/m1.

12. 3aKOHYUTH YpaBHEHUs PEAKIINi, HAMMCAB UX B MOJICKYSIPHOM U HOHHOM BH/IE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4Cl + KOH —.

13. Onpenenute TepMOAMHAMUYECKYIO BO3ZMOKHOCTB poTekanus peakuun CaOg) + 2 Co =
= CaC; () + CO(r), AH; = 460 /I npu craHaapTHBIX yclaoBUAX. PaccunTaiite Temneparypy Hadana
peakiuu, ecmu  S(Ca0)=38 Jlx/moms-K; S(C)=6 [x/momsK; S(CaCy)= 70 Jx/Monb-K;
S(CO)=197 dx/mons-K.

14. CoctaBbTe ypaBHEHHUS OKUCITUTEIHLHO-BOCCTAHOBUTEIHHBIX PEAKITHI:
KMHO4 + NaN02 + H2804 -, CI’Q(SO4)3 + BI’Q + NaOH —.

15. Onpenenute TEPMOAMHAMUYECKYIO BO3MOXKHOCTD MpoTekanus peakuuu 2 Cl ) + 2 HoOqy
=4 HCly) + Oz (), AH; = 115,6 x/Ix npu craHmapTHBIX ycloBuUsX. Paccumtaiite Temmeparypy
Havana peakmuu, eciu S(Cly)=223 Jx/monb-K; S(H,0)=189 [Tx/mons-K; S(HCI)= 187 Ix/moinb K;
S(0,)=205 Idx/monb-K.

16. Hartucatp ypaBHEHHS peakiuii THIPOIH3a B MOJIEKYIsipHOM 1 noHHOM BHje: CrCls, NaNOs,
K,CO;.

17. CoctaBbTe ypaBHEHHUS OKUCITUTEIHLHO-BOCCTAHOBUTEIHHBIX PEAKITHI:
KQCI'207 + Na2803 + H2804 -, KMHO4 + NaN02 + H20 —.

18. I'omoreHHas peakuus nporekaer mo ypasHeHutro H, ) + I, n = 2 HI). Hauanpnas
KOHIIeHTpauusi Bojopoaa 2,1 monw/in, nona 1,5 Mons/1. Bo CKobKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, xkorja npopearupyet 30% Bogopoaa?
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19. B 640 mu Boasl pactBopuiin 160 1 xmopuna xenesa (I11). IlnoTHOCTs moMydeHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeCls); Cy; Cox; Cm; N(FeCls) u N (H,0); T.

20. Omnpenennurte TEPMOAMHAMUYECKYIO BO3MOXKHOCTb MPOTEKaHUs peakuuu CS; o T3 Oyr)=
=CO; () + 2 SO (), AH; = -1075 x>k npu cTaHAapTHBIX ycloBuUsX. PaccuuTaiite TemnepaTtypy
Havana peakmuu, eci S(CS,)=151 x/mons-K; S(0,2)=205 Tx/mons-K; S(CO,2)= 213 [Ix/monb K;
S(S0O,)=248 Tx/monb-K.

21. Peakuus uper no ypasHenuto: 2 Ho ) + So p = 2 HyS(). HavanbHasg xoHueHTpanus
BOJIOpO/Ia 2 MOJIB/JI, cepsl 1,5 Mous/n. OnpenennuTe BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEAKIIUH K
MOMEHTY, Korja npopearupyet 0,7 MoIb/1 Bojgopoa’?

22. Onpenenure TEPMOIUHAMUYECKYIO BOZMOKHOCTD IIPOTEKAHUS peakuu 2 ZnS ) + 3 Oy =
=2 7Zn0 oy + 2 SO, (), AH; = -890 k/I>)x npu cTaHAapTHBIX ycloBUsAX. PaccunraiiTe TemnepaTtypy
Havarna peakiuu, ecnu S(ZnS)=58 [x/mons K; S(0,)=205 Ix/moms K; S(ZnO)= 44 JIx/monb K;
S(S0O,)=248 Tx/monb-K.

23. HauaspHble KOHIIEHTPAIMK UCXOAHBIX BemlecTB B peakuuu: 2 SO ) + Oy () = 2 SO3 () Oblin
pasusl 1,8 Mone/1 SO; 1 2,4 Moab/n O,. Bo CKOJIBKO pa3 M3MEHHUTCSI CKOPOCTh PEaKIMi K MOMEHTY,
koraa npopearupyet 0,8 Monb/im SO;,?

24. B pactBope optodochoproit kucinotsl maccoi 1200 r u miroTHocThO 1,153 r/Mn
coaepxutcs 312 r H;PO,. Paccuuraiite: o(H3PO4); Cyv; Cox; Cm; N(H3PO4) u N (H,0); T.

Bnanets

- HaBBIKAMH MPUMEHEHHSI OCHOBHBIX
XUMHYECKUX 3aKOHOB B
npodecCHOHALHON IS TETFHOCTH;

- MPAKTUYCCKUMU HaBBIKAMHU
TEOPETHYECKOTO u
AKCTIIEPUMEHTAIBHOTO HUCCIIE0BAHUS
B 00JIaCTH XUMUH

Ilpumepnuie npakmuueckue 3a0anun:

1. dns peakunu CHy y + COz () =2 CO ) + 2 Hs (1) onpeiennure BO3MOKHOE HANIPABIICHUE
CaMOTIPOM3BOJIEHOTO TEUYEHHS PEaKIMW TMPU CTAHJAPTHBIX YCIOBHSX M NpU  Temmeparype T
=927°C, eciu TeroBoii S EKT PeaKIHH 10 3aJaHHON TEMIIEPATYPhl HE H3MEHUTCS. YKaKHTE: a)
BBIICTISICTCS WJIM TIOTJIONIACTCSI PHEPTHsS B XOJ€ peakiuuu; 0) MPUYMHY HAWJACHHOTO W3MEHEHUS
sHTpomnuu. Paccunraiite TemnepaTypy Hayana peakiuu.

2. Beipasure depe3 KOHIIEHTPAIUKA PEareéHTOB KOHCTAHTBHI PABHOBECHSI CIEAYIONINX PEAKIUit
Nowy + 3 Hyr) = 2 NH3z, AH = -92,2 x/Ix. YKaxkuTe HarpaBlIeHHE CMELICHHS XUMHUYECKOTO
PaBHOBECHS 3TUX PEAKIUI: a) MPH MOHWKCHUH TEMIIEPaTyphl, €CIIH JaBJICHUE TTOCTOSHHO; 0) Mpu
TOBBIIIICHUH JIABJICHUS, €CITH TeMIIepaTypa MOoCTOSHHA.

3. CkoJIbkO MUJUTHIHATPOB 96%-HOTO pacTBOpa CEpHOUM KHUCIOTHI C TUIOTHOCTHIO 1,84 T/Mi
noTtpedyercst i npurorosienus 2 i1 0,25M pactopa?

4. Kakue w3 cremyrommx cojiei moasepratorcs ruaponusy: NapSiO;. Cu(NOs),. KBr?
CocraBbTe MOHHBICE M MOJICKYJISIPHBIE YPaBHEHHUS THUJIPOJIM3a COOTBETCTBYIOIUX coiieil. Kakoe
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3HaueHue pH (< uiau> 7) UMEIOT pacTBOPHI ATUX COJieh?

5. 3osb ruapokcuaa Maraus noxydeH myrem cMmemuBanus 0,02 m 0,011, pactBopa MgCl, n
0,028 11 0,005 u. pactBopa NaOH. Omnpenenure 3apsii 4acTUIl MOJYYEHHOTO 30Ji1 M HAMHUIIUTE
(hopMyITy €ro MUIICIUIHL.

6. PaccunraiiTe >MeKTPOABIKYIIYIO CHIIY U ONpPEAETUTE HAIlpaBlIEHHE CAMOIPOU3BOJIBEHOTO
NPOTEKaHWsT PEAKIWW TPU CTAHAAPTHBIX YCIOBUSX, HCIOJB3Ysl 3HAYCHHS OKHCIUTEIHHO-
BOCCTAaHOBUTENLHEIX noTennuanos HJ + H;PO, — J, + H;PO5; + H,O.

7. TlpuBemuTe CXEeMBI SJIEKTPOTHBIX IPOILECCOB W MOJICKYSIPHBIC YpPAaBHEHHS PEaKIIHi,
MPOTEKAIOIINX MTPH AEKTPOXUMUYECKON Koppo3un ranbBaHonapsl Co/Ni: a) B Kucioii cpene; 0) Bo
BJIQXXHOM Bo3ayxe. Omnpenenure yObUIb Macchl aHOJa IPU KOPpO3HU B KHUCIOW cpexae 3a 20 MuH,
€CIIi CKOPOCTh Kopposuu coctamia 0,01 r/4.

8. CocraBbTe JIEKTPOHHO-MOHHBIE YPABHEHUS JIEKTPOJHBIX MPOIECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJISIDHOE ypaBHEHHE peaklUMM, MpoucXolsdmier mnpu anekrposnnze pactBopa CoSOq,
Bbruucnure (akTuyeckoe KOJMYECTBO MeETajlla, MOJYYEHHOTO Ha KaToJe NpPU DIEKTPOJIn3e
Co(NO3),, ecnu 3JIeKTpOSIU3 MPOBOAWIN B TeueHHuU | 4. Beixon Meramia mo Toky coctaBuil 85%.
VYKaxuTe BO3MOKHBIE TPUYUHBI YMEHBIIICHUS BBIX0/Ia METAJIJIa [0 CPABHEHUIO C PACUETHBIM.




6) HOpﬂ)IOK NMpPpOBECACHUSA l'lpOMe)KyTO‘lHOﬁ aTTeCTalui, IIOKa3aTe/IM U KPUTECPUH
OICHUBAHMUA:

[IpomexxyrouHasi arrecTanus IO JAUCHHUIUIMHE «XHUMUS» BKIOYACT TEOPETHUYECKHE
BOTIPOCHI, TIO3BOJISIFOIIIME OLIEHUTh YPOBEHb YCBOCHHS O00YJAIONIMMHUCS 3HAHHUM, U MIPAKTHYECKHE
3aJJaHNs, BBISBIIAIONINE CTETICHb COOPMUPOBAHHOCTA YMEHUH | BIIAJICHUH, POBOAUTCS B hopme
9K3aMEHa.

DK3aMeH 0 JaHHOHW IUCIMIUIMHE MPOBOIUTCS B YCTHOW (hopMe MO IK3aMEHAIMOHHBIM
onieraM, KaXAblii M3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHX BOMPOCA M OJHO IMPAKTHYECKOE
3aJlaHue.

IMoka3aTeu U KPUTEPUH OLEHUBAHHUS IK3aMeHA:

— Ha OLIEHKY «OTJIHYHO» (5 6ayIoB) — 00ydaromuiics JEMOHCTPUPYET BHICOKUI YPOBEHb
COPMHUPOBAHHOCTH KOMIIETCHIINH, BCECTOPOHHEE, CHCTEMAaTHYeCKOe M TIyOOKOe 3HaHHE
y4eOHOTro Marepuana, CBOOOJHO BBINOJIHSET NPAKTUYECKUE 3aJaHUs, CBOOOJHO ONEpUPYET
3HAaHUSIMH, YMEHUSIMH, IPAMEHSET UX B CUTYAIIUSIX TIOBBIIIEHHON CIIOKHOCTH.

— Ha OLEHKY «Xxopomo» (4 Oamia) — 00yJaroImuiicss 1eMOHCTPUPYET CPEAHUNM YPOBEHb
C(OPMHUPOBAHHOCTH KOMIIETCHIIMH: OCHOBHBIC 3HAHHs, YMEHHsS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTENbHBIC OINMOKH, HETOYHOCTH, 3aTPyAHEHHUS TIpU aHATUTHUYECKUX OTICpaIHsX,
NepeHoce 3HaHU U YMEHHUI Ha HOBBIC, HECTAHIAPTHBIC CUTYAIIUH.

— Ha OIICHKY «YyAOBJETBOPUTEJBLHO» (3 Oamra) — oOydaromuiics IeMOHCTPUPYET
MIOPOTOBEIN YpOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHIIMA: B XO0JI¢ KOHTPOJBHBIX MEPOIPUSTHIA
JOIYCKAIOTCSl OIMUOKH, TPOSBISIETCS OTCYTCTBHE OTHCIBHBIX 3HAHWW, YMEHHH, HaBBIKOB,
0OyJaroIUiCs WCIBITHIBACT 3HAYMTENbHBIC 3aTPYAHEHHS TPU OIEPHPOBAHUM 3HAHUSAMH U
YMEHUSIMU TIPU UX TIEPEHOCE Ha HOBBIE CUTYAllNH.

— Ha OIIEHKY «HEYJI0BJIETBOPUTEJbHO» (2 Oamia) — OOydaromIMiics IEMOHCTPHUPYET
3HaHus He Ooznee 20% TeopeTHyeckoro marepuaia, JOMYCKAaeT CYLHIECTBEHHbIE OIIMOKH, HE
MOJKET IMOKa3aTh HHTEIICKTYaIbHBIC HABBIKH PEIICHUS MTPOCTHIX 3aj1a4.

— Ha OIICHKY «HeYyJ0BJIeTBOPUTEJbHO» (1 Oayn) — oOywaronuiics HE MOXKET IMOKa3aTh
3HaHUSI HAa YPOBHE BOCIPOW3BEICHHS W OOBICHEHHWS WH(POpMAIMH, HE MOXET IOKa3aTh
MHTEIJUICKTYaJIbHbIE HABBIKHA PEIICHUS IPOCTHIX 33/1a4.



