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1. lleau ocBOeHUNA TUCHUILIUHBI

[lenssMu OCBOEHHMSI NUCHUIUIUHBI «XHUMUs» sBIseTcs (opmupoBaHue (yHIaMEHTAIBHBIX
3HAaHUKW B 00JacTM COBPEMEHHOM XWMHH, BKJIIOYAIONIMX OCHOBHBIC TIIOHSTHS, 3aKOHBI U
3aKOHOMEPHOCTH, OINHKCHIBAIOIIME CBOMCTBA XUMHYECKHX COCAUHEHHUH; pPAa3BUTHUE HABBIKOB
CaMOCTOSITEIPHOW PabOThI, HEOOXOAMMBIX IJIsi MPUMEHEHUS XUMHYECKUX 3HAHUN NPU H3YYCHUU
CIIELIMATBbHBIX TUCIUIUIMH U TaJbHEHIIEH TPAKTUYECKOU IESITEIBHOCTH.

2.MecT0 JIUCHUILIMHBI B CTPYKType 00pa3oBaTejbHOWH MNPOrpaMMbl NOATOTOBKH
O0akajaBpa

JucuuminHa « XuMus» BXOAUT B 0a30BYI0 4yacTh 0j0Kka 1 0Opa3zoBaTesibHOM MPOTPaMMBbI.

Jlnist u3ydeHus TUCIUILTAHBI He0OXOAMMBI 3HAHUS, YMEHHS M BIIaJeHUS, CHOPMHUPOBAHHEIC B
pe3ynbTaTe TOJYYCHHS CpeaHero (IMoJIHOTOo) o0mero oOpa3oBaHHUS MO JAUCHUILUIMHAM «XHUMUS,
«Pum3nkay, «MaremMaTnka.

3HaHUS M YMEHHUs OOy4arommuxcs, MOJYyYCHHbIC NMPH W3YYECHUH TAaHHOW JUCIUIUIMHBI OyIyT
HEOOXOJMMBI MM TIpUM  JAJbHEHIIEM W3YYeHWH TaKuX JUCHHUIUINH, Kak «be3omacHocTh
KHU3HEIEATSILHOCTHY, «[ eosorusy, «Pu3ndeckas XuMus», «XUMUs QI0TOpeareHTOBY.

3 Komnerenuuu odyuyamwiuierocsi, gopmMupyemMbie B pe3yjbTaTe 0CBOCHHUS JUCHUINIMHBI U
IUVIAHUPYeMble pe3yJabTaThl 00y4eHu sl

B pesynbrare oOcBOeHUS JUCHUIUIMHBI «XHUMHUSA» oOOydarolmuiics JoJbkeH o0nanaTh
CJIEIYIOIMMH KOMIIETEHIIUSMH:

CTpyKTYpHBIH 3JIEMEHT [Inanupyemble pe3ynbTaThl O0y4eHUS
KOMIICTCHIIUN
OK-1
CrOCOOHOCTBIO K a0CTPAKTHOMY MBINIICHUIO, AaHAJIN3Y, CHHTE3Y
3HaTh - OCHOBBI JIOTMKH, HOPMbI KPUTHUECKOTO M01X0/1a, (POpMBbI aHAIIN3A;

- METOJIbI a0CTPAKTHOTO MBIIIJICHUS TIPH YCTAHOBJICHUH UCTHHBI,

- METOIbl HAYYHOTO MCCIICIOBAHMS MYTEM MBICICHHOTO PACUICHCHUS
0o0bekTa (aHamM3) W MyTEM HW3y4YEHHUS TpeAMETa B €ro IEJIOCTHOCTH,
€AMHCTBE ero yacte (CUHTE3)

Ymers - QJeKBAaTHO BOCHPUHUMATh HWH(OpPMAIMIO, JIOTUYECKH BEPHO,
apryMEHTHPOBAHO M SICHO CTPOUTH YCTHYIO U TUCBMEHHYIO PEYb;

- C UCIIOJIb30BAaHUEM METOJIOB a0CTPAKTHOTO MBIIUICHHS, aHAIW3a U
CHHTE3a aHAIM3UPOBATh  AJBTEPHATUBHBIE BApHAHTBI  PEIICHHS
HCCIIEAOBATEIBCKUX 3aa4

Bnanets - HaBBIKAMH MMOCTAHOBKH I€JIH, CIOCOOHOCTBIO B YCTHOM U MUCHhMEHHOM
pedn JIOTHIeCKH 0OPMHUTH PE3yIbTaThl MBIITUICHHUS;

- 1eJIOCTHOM CHUCTEMOW HaBBIKOB HCIOJIb30BaHUS aOCTPaKTHOTO
MBIIIUICHUS] TIPU PEIICHUH TPOOJIeM, BO3HUKAIONIMX IMPHU BBIMOJTHECHUU
HCCIIEAOBATEIbCKAX pPab0T, HaABbIKAMH OTCTAMBAHUS CBOCH TOYKH
3peHUs

OIIK-4

TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX MO3UIUI OLIEHUBATh CTPOCHUE, XMMHUUYECKUA U MUHEPAJIbHbII
COCTaB 3€MHON KOpPbI, MOP(OJOTHUYECKHE OCOOEHHOCTH W T'€HETHYECKUE THUIBl MECTOPOKICHHM
TBEpABIX IOJE3HBIX HCKONAEMbIX IMPU PELIEHUH 3a7ad IO PalUOHAIBHOMY U KOMIUIEKCHOMY
OCBOEHHIO F€OPECYpPCHOI0 MOTEHIIMAJa HEJIp

3HaTh - OCHOBHbBIE€ XUMHUYECKHE MOHSITHUS, NIOJIOKEHUS U 3aKOHBI;

- COBpEMEHHbIE HAIPaBJIECHUS Pa3BUTHSI HAYUYHBIX TEOPUL;

- METOJIbl TEOPETUYECKOT0 U HKCIEPUMEHTAIbHOIO MCCIEA0BaHUSA B




00JaCTH XMMUH IPUMEHUTENBHO K MPOECCHOHAIBHON AESITEIbHOCTH

YmMmetn - OIpEeNeNsITh XUMUYECKHIM COCTaB U CTPOEHHE OOBEKTOB OKpYXKaloIIeH
Cpensl;
- pelIaTh pacueTHbIE 3a4a4i IPUMEHUTEIILHO K MaTepHUaly IIPOrPaMMBbl;
- IHPOTHO3UPOBATH BO3MOXKXHOCTH IIPOTCKAHUA CaMOIIPOU3BOJIBHBIX
IMPOLECCCOB B PA3JIMYHBIX XUMHUYCCKUX CUCTEMAX

BJ'[a)ICTI) - HaBblKaMM IIPUMCHCHHUSA OCHOBHBLIX XHMHYCCKHX 3aKOHOB B

npodecCHOoHANTBHOM JIEATETLHOCTH;
- NPAaKTUYCCKMMU HaBbIKaMU TCOPETHUYCCKOI'0 W SKCICPUMCHTAJIBHOI'O
WCCIeA0BaHUs B 00JIACTH XUMUU




4. CTpyKTypa U coJep:KaHue TUCHUIIMHBI

OO01mast TpyI0eMKOCTh IUCIUTUINHBI COCTaBIsAET 5 3adeTHRIX eaunauIl 180 akay. 9acos:
KOHTaKkTHas padora — 19,2 akan. gyaca:

— aynuTtopHas — 16 akaj. 4yacos;

— BHeayauTopHas — 3,2 akaj. 4yaca;

camocTosTenbHas padota — 152,1 akaz. yaca;

MOJrOTOBKA K dK3aMeHy — 8,7 akaj. Jaca
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1. XumMnueckas TepMOIMHAMUKA 1 24 -CaMOCTOSATEILHOE M3y4yeHue |3aiura KoHTpoJibHOM | OK-1
yueOHOM " Hay4HO1 |paboTEHI. -3yB
JIATEPATYPBHI, OIIK-4
- pelienue KOHTPOJIBHOM -3yB
paboTHI.
2. XuMH4YeCKast KHHETUKA 1 24 -CaMOCTOSATEILHOE M3y4eHue |3alura KoHTpoJibHOM | OK-1
yueOHOM " Hay4HO |paboTEHI. -3yB
JIMTEPATyphI; OIIK-4
- peuieHue KOHTPOJIBHOU -3yB
paboTHI.
3. PacTtBOpHI 1 4 | 62U 29 - odopmnenne otuyera 1o |3ammTa naboparoproii| OK-1
nabopaTopHBIM paboTaM; paboTHL. 3amuTa KOHTPOJILHOM |-3YB
-CaMOCTOSITENIFHOE ~ W3ydYeHHe | paboThL. OIIK-4
yueOHOM " HaY4HOM -3yB
JTUTEPaTypHI;
- pelienue KOHTPOJIBHOU
paboTHI.
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4. lucniepcHble CUCTEMBI 1 22 -CaMOCTOSITENIbHOE u3ydeHue |3aimra KoHTposTbHOM [ OK-1
yueOHOM " Hay4HO |paboTEHI. -3yB
JIATEPATYPHI; OIIK-4
- peuieHue KOHTPOJIBHOU -3yB
paboTHI.
5. OKHCAUTENBHO-BOCCTAHOBUTEIbHBIE| | 24 -CaMOCTOSITENIbHOE u3ydeHue |3ammra KoHTposTbHOM [ OK-1
IIPOLIECCHI yueOHOM " Hay4HO1 |paboTEHI. -3yB
JIATEPATYPHI; OIIK-4
- pelienue KOHTPOJIBHOU -3yB
paboTHI.
6. DIEKTPOXUMHYECKHUE CUCTEMBI 1 2 | 421 29,1 - odopmnenue otuera 1o |3ammTa nmaboparopuoii| OK-1
nabopaTopHBIM paboTaM; paboTHI. 3amuTa KOHTPOJILHOM |-3YB
-CaMOCTOSTEIBHOE u3ydeHue | paboThI. OIIK-4
yueOHOM " SENE ()7 -3yB
JTUTEPaTypHI;
- pelienue KOHTPOJIBHOU
paboTHI.
Hroro mo gucumniu-He: 1 6 |10/41 152,1 KoutpoasHnas pabora,
IK3aMeH




5. O0pa3zoBaresibHbIe H HHPOPMALMOHHbIEC TEXHOJIOTHH

B mpomecce nmpenopaBaHWs —JUCHHMILIMHBI  «XUMHUS»  NPUMEHSCTCS  TPaAWIIMOHHAS
MH(OPMaLIMOHHO-KOMMYHHUKAIIMOHHAs: 00pa30BaTebHbIE TEXHOJIOTUU.

Jlexuuun mpoxoIAT Kak B HMH(POPMAIMOHHOM ¢opme, e MMEEeT MECTO IMOCJelI0BaTeIbHOE
U3JIOKEHWE MaTepuaia B  JUCHUIUIMHAPHOM JIOTMKE, OCYIIECTBISEMOE IPEUMYLIECTBEHHO
BepOAbHBIMU CPEJICTBAMH, TaK U B (hopMe JIeKIUi-0ecepl WIN IUaiora ¢ ayAuTOPUCH, JICKIIUN C
NPUMEHEHUEM DBJIEMEHTOB «MO3TOBOM aTaKW», JIEKIMH-KOHCYIbTALlMK, TJI€ TEOPETUUECKUI
MaTepual 3apaHee BbIJAeTCs CTYAEHTaM Uil CaMOCTOATEIbHOIO U3YYEeHHUs, JUIsl TIOrOTOBKU BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLIUS IPOXOAUT O TUITY BOIPOCHI-OTBETHI-IUCKYCCHSL.

[ToMmumMO 3TOro B JEKIMM MOTYT HCIOJIb30BAThCA JJIEMEHTHl MPOOJIEMHOTO H3JI0KEHHUS.
[IpoGnemHast eKLKs HaYMHAETCS ¢ BOIIPOCOB, C IOCTAHOBKU MPOOJIEMBI, KOTOPYIO B XOJI€ U3JI0KEHUS
MaTepuaga HeoOXOIUMO pemuTh. Takas JeKuusl MpeacTaBiseT coOOW 3aHsATHE, IMpearoJararoiiee
MHULMUPOBAHHOE T[PENoJaBaTeyieM IPUBJICYCHUE AaYAUTOPUU K PEHICHUI0 KPYNHOW HaydyHOMU
npo0JieMbl, PpPACKPHIBAET BO3MOXKHBIE IYTH €€ pEIIeHHUs, MOKa3bIBA€T TEOPETUUYECKYI0 U
MPaKTUYECKYI0 3HAUYMMOCTh JOocTkeHud. Ha mpobimemMHOI JeKuuu HOBOE 3HAHHME BBOJUTCS Kak
HeusBecTHoe i oOyyaromuxcs. [lonydennas nHpopmanus ycBauBaeTcs Kak JMYHOCTHOE OTKPBITHE
ellle HEe U3BECTHOIO JUIsl ce0sl 3HAHUSI.

Ocoboe MecTo B Tpoliecce MpernofaBaHUs IUCHUIUIMHBI «XUMUS» 3aHUMAIOT JICKIUH C
HCI0JIb30BAHUEM JIEMOHCTPALIMOHHOTO XMMHMUYECKOTO 3KCIEPUMEHTA, KOTOPBIM MO3BOJISIET Haubosiee
MOJHO peaTn30BaTh METOJ MPOOJIEMHOr0 OOy4YeHHs dYepe3 IMOCTAHOBKY TMPOOJIEM C TMOMOIIBIO
JNEMOHCTpAIil SIBJICHUN, pPEaKIuid Wi TporueccoB. Bo3mMoxxHO oObequHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUU MTPUEMOB MBICIIEHHOTO U PEaIbHOTO AKCIIEPUMEHTA, YTO JAE€T BO3MOKHOCTh (OPMUPOBATH
3HaHUs 0oJiee BBICOKOI cTerneHr 0000IIeHHOCTH.

Jist peanuzanuu  MHMOPMAIIMOHHO-KOMMYHHMKAITMOHHON  00pa30BaTEIbHON  TEXHOJIOTHH
MIPOBOJATCS JIEKUMU-BU3YAJIU3allMM, B XOJE€ KOTOPBIX H3JI0KEHHE TEOPEeTUUYECKOro MaTepuaia
COIMPOBOXKIAETCS MPE3eHTALUEH.

JlexumoHHBIA MaTepual 3aKpeIuIIeTcs B Xo/1e J1abopaTopHbIX padoT, B X0/i€ KOTOPBIX yyeOHas
paboTa MPOBOAUTCS C peaJbHBIMU XMMHUYECKMMH BeulectBamu. Ha maGoparopHbix paboTax
BBINIOJIHAIOTCA TPYIIOBbIE WIM WHAUMBUAYaJIbHbIE 3aJaHus 1O mpoiaeHHoM Tteme. llpoBenenue
a00paTOPHBIX PabOT HEOOXOIMMO MPEABAPSATh HHCTPYKTAXKEM IO MpaBujaM 0e30MacHOi paboTHI B
XUMUYECKON Jabopartopur. OCHOBHBIM YCIOBHEM JIONyCKa CTYIACHTOB K JjabopaTopHOW paboTe
ABJIIETCA MX O0Os3aTelibHas IMOATOTOBKA K HEW € COCTaBJIEHHEM TeOopeThyeckoro BBeneHHs. [Ipu
MIPOBEJIEHUU J1a0OPATOPHBIX 3aHATHH HUCHOJB3YeTCS METOJ KOHTEKCTHOTO OOyudeHHus, KOTOpbIi
MIO3BOJISIET YCBOUTH MAaTepuaj IIyTeM BBISBICHUS CBSI3ed MEXIY KOHKPETHBIM 3HAaHUEM U €ro
npuMmeHenueM. Kpome Toro, 1enecoo0pa3sHO  HCIOJIb30BATh  TEXHOJOTHIO  KOJIJIEKTUBHOTO
B3auMOOOydeHHsl (mMapHyl0 paldoTy) TpeX BHUIOB: CTaTUYeCKas Tapa, IWHAMHYECKas mapa,
BapHal[MOHHAs N1apa; COBMEIAs €€ C TEXHOJOrue MOIyIbHOro oOyueHusl. BhINMOIHUB 3KCIIEPUMEHT,
oby4Jaroruecs: GopMyaupyrOT 0000IIEHHBIE BBIBOJIBI TI0O CEPUU OIBITOB, UCTIOJIB3YS MTPUEMbI aHAIOTHH
U CPaBHEHHUSL.

CamocTtosrenbHas padota o0yJyaromuxcs SBIsSeTCsl OJHUM U3 Hauboiiee 3PPEKTUBHBIX CPEICTB
pa3BuUTHA NOTPEOHOCTH K Oymaymiemy camooOpa3zoBanuio. CamocTosATenbHass paboTa o0ydaromuxcs
BKJIFOYACT B ce0s camble pa3HooOpasHbie (HOpMBI yueOHOW IEATETHHOCTH: BBITIOJHEHUE JOMAIITHUX
3aJlaHuM, 3aBeplieHre oQpOopMIIEHHs JIabOpaTOpHBIX padOT, MOArOTOBKA K MPAKTUKYMY, HU3y4EHUE
OCHOBHOTO M JOINOJIHUTEJIILHOTO MaTepHaja Mo yuyeOHMKaM M HOCOOMSIM, YTeHHE M IpopaboTKa
Hay4yHOU JIuTepatypsl B OnbInoTeKe, HanMcanue pedeparos, MOArOTOBKA K KOJUIOKBUYMaM, SK3aMEHY.

CamocrosarenbHass paboTa oOyyarouuxcs JOJDKHA ObITh HamnpaBieHa Ha 3aKperyieHUs
TEOPETUYECKOr0 MaTepuaja, M3J0KEHHOIO MperojaBareieM, Ha MpopadOTKy TeM, OTBEIACHHBIX Ha
CaMOCTOSITEJIbHOE H3YyY€HHUE, Ha MOATOTOBKY K JaOOPAaTOPHBIM 3aHSTHSM, BBIIOJHEHHUE JIOMAIIHUX
3aJlaHuH U MOJATOTOBKY K PyOEKHOMY M 3aKIIIOUUTENIbHOMY KOHTpOoJIt0. [lomumo 3Toro, odydaromuecs
MIPEJICTABIISIOT PE3YyIbTaThl CBOEH CaMOCTOSATEIbHON pabOThI B BUJI€ TPE3CHTALIUH.

CamocrosrenbHas padoTa 0Oy4yaronxcs Mo AUCHUIUIMHE «XUMHUS» BKIIIOUAET pellieHue 3a/1a4
U BBIIOJHEHHE 33JlaHUl  PENpOJAYKTHUBHOTO XapakTepa IO alrOpuUTMy, MPEIJIOKEHHOMY
MIPETOIaBaTENEM.



[Ipu npoBeaeHUN pyOEKHOTO U 3aKIIOYUTEILHOTO KOHTPOJIS OCHOBHBIMU 3a/1a4aMHU, CTOSIIIUMU
nepeJl MpernoaaBaresieM, SIBJISIOTCS: BBISBIEHUE CTENEHH MPaBUIbHOCTH, 00beMa, IITyOMHBI 3HAHUH,
YMEHHM, HaBBIKOB, IIOJYYEHHbIX @pPH U3YYEHHUHM Kypca HapsAAy C BbBIABIECHUEM CTEHEHU
CaMOCTOSITEIBHOCTH B IPUMEHEHHUH TOTYYE€HHBIX 3HaHUW, YMEHUH U HaBBIKOB.

CoBpeMeHHbIE HMHTEPAKTUBHBIE CpEACTBA IO3BOJISIOT JKCHEPUMEHTHUPOBATH C HOBBIMHU
dbopmamu KoHTpOJsA. OOyJarOmIMMCS TPEAararOTCs TECThl W 3aJa4d B DJIEKTPOHHOM BHIE, C
aBTOMAaTU3UPOBAHHOM cucTeMOil mpoBepku. B oTianune oT 0OBIYHOTO TECTUPOBAHUSA TaKOW cHocod
KOHTpOJISI MO3BOJISIET O0ydaroluMcsl B Jito00O€ BpeMsi MPOWTH TECT, IMPOAaHAIU3UPOBATh OIIUOKU U
IIPOUTH TECT BTOPUYHO.

B nononnenun k Kypcy «XuMum» 00ydaromIMiicss MOXKET MPOWTH B JAUCTAaHIMOHHON (Qopme
oHJlaliH-Kypc «Kak xumus oObsICHSIET U U3MEHseT oKpyxaromuid mup». Kype cocrout u3 10 nexumii.
Kypc nekumii 1aér mepBoHaYagbHOE IPEACTABICHUE O XHMHMHM M €€ POJIM B JKHU3HM 4YEIIOBEKA M
obmectBa. OH cocTOWT U3 ABYX yactel. [lepBasi U3 HUX pacCKa3bIBaeT O TOM, KaK XHUMUS OOBSICHICT
OKPY)KAIOIIUA MHUpP: KaK YCTPOEHBI BELIECTBA, MMOYEMY M KaK HUIYyT XUMHYECKHE pEaKluu, Kakue
BEILIECTBA OIPEIEIAIOT CBOMCTBA JKMBBIX CHCTEM. BTOpas 4acTh MOCBSIIEHA NMPUKIAJAHBIM acleKTaM
XUMHH: OHA MOKAa3bIBAET, KaK XUMHUS BJIMSIET Ha *KU3Hb OOIIECTBA U YIIy4IlaeT MOBCETHEBHYIO KU3Hb
moneil. B Hell paccka3biBaeTcsi O LIEHHBIX MPOAYKTaX XUMHUYECKON MPOMBIIIJIEHHOCTH, XUMUYECKUX
croco6ax MpOM3BOJICTBA PHEPIUU U HOBBIX MaTepUaliax, HOBBIX BEIECTBAX, HUCIOJIb3YEMbIX B OBITY,
COBPEMEHHBIX CTEKJIaX, MUTMEHTaxX U Kpackax. ExxeHenenbHble 3aHATUS OyIyT BKIIOYATh IPOCMOTP
TEMATUYECKUX BUJICOJICKINN U BBINOJHEHUE TECTOBBIX 3aJaHUM C aBTOMATH3UPOBAHHOW IPOBEPKOU
pe3yJbTaTOB M TBOPYECKUX 3aJaHUM ¢ mocieayromuMm obcyxiaeHueM Ha ¢opyme. Kype sBusercs
o0uieo0pa3oBaTenbHbIM, HE TPEOYEeT CHeHalbHOM MOArOTOBKY M PaCCUMTAH Ha IIUPOKYIO ayJUTOPHUIO
ClIyllaTesnel, B MepBYyI0 ovepeab 00Yy4aroluXcsi HEXUMUYECKUX BY30B U (aKyJIbTETOB M JIIOJEH, yike
MOJIYUYMBILIUX BbICIIEe OOpa3oBaHME, HO >KEJAoIKMX OoJibllie y3HaThb OO0 OKpY)KallleM MHUpE U
MTOBBICUTH CBOM OOIIIEHAYYHBIN YPOBEHb.

6. YueOHO-MeTOANYeCKOe o0ecnieyeHue CAMOCTOSITeIbHOH padoThl 00y4yarouXxcst

CamocrosarenbHass pabora oOywarolmuxcs MOApa3JeNseTcs Ha ayJIuTOPHYI0, KOTopas
IMPOHUCXOJUT KaK BO BpPEMsA na60paTopHr,1X SaHSITI/Iﬁ, TaK W Ha IUJIAHOBBIX KOHCYJIbTAUUAX, W Ha
BHEAYJIUTOPHYIO, TPOUCXO/ISIIYIO BO BPEMS MOTOTOBKH 00YYaIONUMHUCS OTYETOB IO J1TA00OPATOPHBIM
3aHATUAM U BBITIOJIHEHUS JOMAIITHUX SaI[aHHfI.

AynutopHas caMocTosATenbHas paboTa OOy4aromMXcsi IPEAINoyiaraeT MpOXOXKIACHUE
TECTUPOBAHUA 10 KAXKIOMY pasaciay AUCHUITIINHBI. TecThI BKIIIOYAIOT TCOPCTUYCCKUEC U MTPAKTUICCKUC
3aaaHus, OTBCTBI Ha KOTOPBIC Tpe6y}0T FJ'Iy60KOF0 INOHMMAaHusg HN3YYCHHOI'O Marcpuala. TecTor
MIOCTPOEHBI €IMHOOOPA3HO: K KaXXJAOMYy BOIIPOCY IpeAjaraercs 4eTblpe BapuaHTa OTBETOB, Cpeau
KOTOPBIX OJIMH WM HECKOJIbKO TMpaBWIIbHBIX. OOpaboTka pe3yabTaTOB OCYMIECTBISCTCA IyTEM
COIIOCTABJICHHS ITOJIYYCHHBIX PE3YJIbTATOB C 3TAJIOHHBIMH W IMTPOTEKACT OUCHDb 6BICTpO. MakcumaabHOoe
KOJIMYECTBO OAIOB B KXo Teme Kypca — 10.

Bapl/laHTbl TeMaTHUYEeCKUX TeCTOBBIX 3aJJaHuM 114 TEKYLIECIr0 KOHTPOJIsA
XumMuueckas TEPMOAUHAMHUKA

B TeCTax II0 TEMC «XI/IMI/ILIGCKaSI TepMO)II/IHaMI/IKa»Z HepBbIe IICCTh SajlaHI/Iﬁ OIICHUBAKTCA B
0,5 oayuta, cegpMoe — B 1 6aii, a BOCbMOE, JEBATOE U JECATOE 3aJaHns — B 2 Oaja.

Tect Ne 1

1. Ilpu paccMOTpEeHNH XMMUYECKOM PEaKLUU cucmema O3HA4aeT:
a) HUCXOJIHbIE peareHThbl
0) NPOAYKTHl XUMUYECKOW peaKuu
B) pEaKUHUOHHBIN COCYy]



I') MCXOJHbIE PEareHThl U MPOIYKTHI PEAKINH
2. llepBblii 3aK0H (TIEpBOE Haya10) TEPMOJAMHAMUKH MaTEMAaTUUECKH 3aMChIBACTCS TAK:
a) PV=vRT B) K= Acp (- EA/ RT)
06) K=R/Na r) AU= Q-W
3. B ax30TepMHUECKOl peaKkinu:
a) SHTAJIBIINS PEaKIMOHHOM cucTeMbl noBeimaercs (AH > 0)
0) TeroBoit 3 dext peakunn orpunarencH (Q< 0)
B) DHTAJIBIINS PEaKLIMOHHON cucTemMbl yMeHblaercs (AH< 0)
I') IaBJICHUE PEaKIMOHHON CUCTEMBI MOBBIIIAETCS
4. CranpapTHble TemioBble 3)(eKTs TPUHITO 0003HAYATH:!

a) AUcr B) Q013"
6) AHozgg F) AHct

5. Kaxkue u3 npuBeeHHbIX peaKkuil IBISIOTCS YHIOTEPMUUECKUMU?
a) 1/2N,+3/2 H,=NH3 , AH = — 46 K]Ix/Momb
6) H,+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 KJI:x/monb

6. Kakas u3 HamMCaHHBIX HUXKE peakIUi OTBEYaeT TEIUloTe oOpa3oBaHMs Okcuaa azorta ( || ) B
CTaHJIAPTHBIX YCIOBUSAX?
a) 1/2N,+ O=NO B) 1/2 N+ 1/2 O, =NO
6) N+ 1/20,=NO r) NH;+5/20,=2NO+3H,0
7. Ilpu BoccTaHoBieHuH 16r okcuaa Meau( || ) mo peaxiu :
CuO (9 + C (rpagun = Cu () + Co (1), TOornoTUIOCh 22 K/ TEIIIOTHI.
OHranbenus 00pa3oBanus okcuaa meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hua peakmun NiO ) + C pagur) = N1 g T CO (. Onpenenuite BO3MOKHOE HalpaBiIeHUE
CaMOIIPOU3BOJIBHOTO TEUEHUS PEAKIMH IIPU CTAaHJAPTHBIX YCIOBUAX U IpH Temieparype 627°C.

BemecTBo AH®95 (K]I>x/Mo011B) S%os (Hx/Monb*K)
NiO (o -239,7 38
C (rpadur) 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 TemnepaTypy Hadajla peaKkl1u

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225;78; 279K
9. Kak uzmeHnsiercs SHTpONUS IpU Pa3IoKEHUH KapOOHaTa KalbLHs?
a) yBEJIIMYUBACTCS B) HE YMEHbIIIAETCS
0) ymeHbIIaeTcs T') HE 3HAIO
10. JanHas peakuus:
2KCIO3 (TB) —2KCl1 (TB)+302 () AH<O
MOKET CaMOIIPOU3BOJILHO MPOTEKATh
a) B IPSIMOM HaIpaBJICHUH B) HE MOXXET MPOTEKAThH
0) B 00paTHOM HaIllpaBJIEHUU I') HE 3HAI0

XuMHuyeckass KHHETHKA

B TeCTax II0 TEMEC «XI/IMI/ILIGCKaSI KHNHCTHUKA»: nepBoe, BTOpO@, TpeTI)e, ‘ICTBCpTOe n IITOC
3ajaHusa oneHuBaroTed B 0,5 Oamia; mecroe, cebMOE, BOCBMOE, JIEBATOEC U AccAToe — B 1 Oami, a
OIMHHAALATOE — B 2,5 Oaja.



Tect Ne 1

1. Pa3zpen xumuu, U3ydaromiuil CKOPOCTH U MEXAHU3Mbl XUMHUYECKUX PEAKLIUN, HA3bIBAETCS

a) XMMHUYecKasi TepMOAUHAMUKA

0) TepMOXUMUS

B) XUMHYECKas KUHETUKA

2. CkopocTh XMMHUYECKOHN peakluu — 3TO ...

a) BpeMs, 32 KOTOPOE MOJHOCTHIO PacX0yeTCsl OJTHO U3 UCXO/IHBIX BEIECTB

0) U3MEHEeHUE KOJIMYECTBA BEIIECTBA PEAreHTOB (WM MPOIYKTOB) pEakluu B €UHUILY BpEMEHU B

equHuIE 00BeMa

B) KOJIMUECTBO BEILLECTBA IPOAYKTOB PEAKIIMM K MOMEHTY OKOHYAHHUS PEAKIIU

3. B kakux equHUIAX BHIPAXKAETCs CKOPOCTh XUMUYECKOU peakiuu’?

a) MOJIb 1 ¢

0) Oe3pa3zmepHas BeTUIHHA

B) MOJIB” C

4. Ot kakux (pakTOpOB 3aBUCUT CKOPOCTh XUMHUYECKHUX PEaKIINii?

a) OT MPUPO/Ibl pearupyrouuX BEIECTB

0) OT TeMIeparypbl

B) OT 00BbEMa PEaKIMOHHOTO CoCyaa

5. CocrosiHue  XHMHUYECKOTO  pPAaBHOBECHUS  OOpaTUMBIX  IPOLECCOB  KOJIUYECTBEHHO

XapaKkTepu3yercs ...

a) paBHOBECHBIMU KOHIEHTPALUSAMU IPOAYKTOB PEAKIINU

0) SHeprueil akTUBU3AIUN

B) KOHCTaHTOM paBHOBECHUS

6. Kax 3anuceiBaeTcs BoIpakeHHE Ui CKOPOCTU pPEeaKLUu

4 NO ot 6 H20 4 NH; T 50, ()

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

7. Kak 3anumercs BI)Ipa)KeHI/Ie JUIs KOHCTaHThI paBHOBecus peakiuuu A +2 B = C +D?
a) Kp = [C][D] / [A][B]’
0) Kp =[C][D] / [A][B]
8) Kp = [A][B] */ [C][D]

8. Kakoii oTpe3ok Ha quarpamme Mokas3bplBaeT 3HaUEHHUE TEIIOBOro 3(ddexTa peakuuu?
) N R

6) 2 /\ 2

B) 3

v

XOJl peaKkiuu

9. Uto MOXHO CKa3aTh O peaKINH, H300paKEHHON Ha AUarpaMMe K Bompocy 8?
a) PK30TepMUYECKasl PEaKIIHs

0) SHIOTEpPMHUYECKAsT PEAKIIUS

B) pPEaKIUs OMUCHIBAET COCTOSTHIE PABHOBECHS

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

CMEIIIAeTCs BIEBO.

a) NP TIOHWKEHUH TeMITepaTyphl

0) IIpH MOBBIILIEHUU TEMIIEPATypbl

B) IIPH TTOBBIIICHUH JTABJICHUS



11. Hnsa peakuuu Cy + 2 H 5 ) = CH 4 () IpH HEKOTOPOH TeMmrepaType KOHCTaHTa paBHOBECHUS
paBHa 0,8. PaBHOBecHass KOHLIEHTpauMs Bojopoja paBHa 1,2 MoJib/J. Berumcnute HCXOIHYIO
KOHLIEHTPALIMIO BOJOPO/IA.

a) 1,2

0) 3,5

B) 5,0

PacrBoOpsI

B Ttecrax mo Teme «PacTBOoph»: TEepBOE 3ajaHWE OICHWBAeTCs B 1 Oaiun; BTOpoe, TpEThe,
4eTBEpTOe, IATOC W IIeCToe 3amaHus - B 1,5 Oamra; cempMmoe, BOCBMOE, JEBATOEC W JICCATOC — B
0,5 oauia.

Tect Nel

1. dns ypaBaenus peakiuu Cu SO4 + KOH —... cokpamnieHHOe HOHHOE YpaBHEHHE 3aIUIIETCS B BHIIE
1) 2K+ SO42_ = K»SOq,
2) Cu*" + 80, + 2K+ 20H = Cu(OH)4 + K804
3) CuSOy4+20H = Cu(OH),d + S0,
4) Cu**+20H = Cu(OH)
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. 3nauenue PH 0,1 M pactBopa HCIO4 paBHO
1 2)2 3) 11 4) 13

4. Jlns nomasienus runpoiuza xiopuaa xpoma (I1I) cnenyer

1) no0GaBUTH COJIIHYIO KHCIIOTY

2) no06aBUTH MIEIOYH

3) paz0aBUThH pacTBOpP BOJOM

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, MPUTOTOBICHHBIM M3 THIpOCyidb(dara KaJblUs U BOJIbL, CyMMa
K03(G(ULMEHTOB B YpaBHEHHMH HEOOPATUMOM JUCCOLMAIIMN PACTBOPEHHOTO BEILIECTBA — 3TO

13 2)4 3)5 4)6
6. PacrBopuMocTh OKcamara cepebpa pasHa 3,27-107 r/ 100r H,O. Ompenenute mpowM3BeIeHNUE
pactBopumocTH Ag,C;04

15102 2)1,1610° 3)10,7-10° 4)2,31-107°
7. MaccoBas 40Jisl paCTBOPEHHOTO BEMIECTBA — 3TO OTHOILICHUE

1) macchl BemecTBa K Macce BOJIbl

2) KOJMYECTBA BElleCTBa K 00bEMY BO/IbI

3) Macchl BemecTBa K Macce pacTBopa

4) KoOJWYECTBa BEIIECTBA K 00BEMY pacTBOpa
8. K caObIM 371€KTpoarTaM OTHOCUTCS ...

1) TuapokcHa aMMOHUS

2) TUAPOKCH KaJHs

3) XJopua KaibIus

4) wmapraHioBas KUCJIOTa
9. N3BeCTHO, UTO BOJHBIE PACTBOPHI MHOTHX COJIEM MOTYT MMETh WIEJIOYHYIO WJIM KHUCIYIO Cpely.
[IprumnHOi1 3TOTO ABISAETCA ...

1) osnexTpoaus coyeit
2) IUCTPOMOPIIMOHUPOBAHUE COJICH
3) ruapaTUpoOBaHUE COJICH
4) THUAPONM3 COJICH
10.3nayenue PH gucroii Bojs pu 25°C cocrasisier
11 2)7 3)0 4) 10



MarnuTtoropcknii Texuudeckuil yausepcuteT uM. I'.M.Hocosa
JlucnepcHbie CHCTEMBI

B Tecrax mo Teme «JlucriepcHBIE CHCTEMBI»: MEPBOE, BTOPOE, TPEThE M UYETBEPTOC 3aJaHUS
olLieHUBaIoTCd B 1 Oam; MsTOE U MIECTOE 3aJaHus - B 3 Oauia.

Tect Nel

1.  VYkaxwure pazmMepsl 4aCTUL KOJUIOMIHBIX CUCTEM
1) wmensbuie 1 HM
2)  Oonbmme 100 am
3) orlam mo 100 am

2. Kakme HWOHBI CHOCOOHBI BBI3BAaTh KOATYIALWIO KOJUIOWIA, YACTHUIBI KOTOPOTO HWMEIOT
MTOJIOKUTETBHBIN 3apsif?
1) xaTuoHbl
2)  aHWOHBI
3)  HoJIsIpHBIE MOJIEKYI

3. Jlmg Kakoro 3JEeKTPOJIUTA MOPOT KOATYISANU KOJUIOH A C TIOJI0KUTEIBHO 3apsHKEHHON YacTHIIeH
JOJDKEH OBITh HAUMEHBIITNM ?
1) xnopun xanus
2)  cynbdar Kanus
3) oprodocdar kanms

4.  Murenia 3055 UMEET CTPOCHHE: {[Fe(OH)3]m n Fe’* ‘B3n—x) CI'} xCI'

KaKOM 3JIEKTPOJIUT UTPAET POJib HOHHOTO cTabuanzaTopa’?
1) xmopun xenesa (111)
2) Boxda
3) TUAPOKCHU KaHs

5. IIpu B3aumopeiictBuu 20 mia 0,001H nutparta cBunua (1) ¢ 10 ma 0,02H cynbdarta kamus
obpasyercs 3076 cynabdara ceunna (11). K kakoMy s1eKkTpoay JOKHBI MEPEMEIaThCsl YaCTHIIBI
JMCIIEPCHOM (a3bl MPH IEKTPOIHI3e?
1)  HaxomsTCs B COCTOSIHUM JIWHAMHYECKOTO PABHOBECHS
2) K Karomy
3) kanonmy

6. B aBe kon6w1 HamuTO 10 50 MIT 307151 TUAPOKCHIA *Kene3a. i TOro 4ToObI BRI3BATh KOATYIISIIAIO
30715 oTpedoBanoch J00aBUTh: B nepByro — 5,3 mi 1H pacTtBopa xiopuja xanus; B APyryro —
18,7 mn 0,001H pactBopa docdara Harpus. Berauciure mnopor Koaryasilud Kaxigoro
AIIEKTPOJIHTA.

OKHCANTENbHO-BOCCTAHOBHUTEIbHbIE MpoueCChI

B tecrax mo teme «OKHCIUTETHLHO-BOCCTAHOBUTEIBHBIC MPOIIECCHI»: TMEPBOE, BTOPOE, TPETHE,
YETBEPTOE U IISITOE 3aaHus oneHuBatorcs B 0,5 O6aina; mecroe — B 1 0ajr; cenbMoe U BOCbMOE — B 2
Oama, a eBAToe — B 2,5 OaJIOB.

TecT Ne 1

1. OxucauTenh — 3TO aTOM, MOJIEKYJla WJIM HOH, KOTOPBIH ...
1) yBenu4yMBaeT CBOIO CTEIIEHb OKUCIICHUS
2) NpPUHHUMAET IEKTPOHbI
3) oTnmaeT CBOM ANIEKTPOHBI
2. IIponiecc BOCCTaHOBIEHUSI UMEET MECTO B CiIydae, KOTaa ...
1) HelTpanbHBIE aTOMBI PEBPAILAIOTCA B [I0JIOKHUTEIbHO-3aPSKEHHBIE HOHBI
2) TOJIOKUTENbHBIN 3apsii NOHA YMEHbBILIAETCS



3) oTpuuAaTenbHBIN 3aps]] HOHA YBEIUUMUBAETCS
3. U3 npeacraBneHHbIx Hike peakiuii k OBP aucrnponopuroHupoBaHus TPUHAIEKHUT ...

1) S + 2HNO; = H,SO4 + 2NO
2) 2H202 = 2H20 + 02
3) Mg+ S=MgS
4. K BOCCTaHOBHTEISIM OTHOCSITCS ...
1)  meTawibl, BOJOPOI, YIIIEpOd
2)  aKTUBHbBIE HEMETAJUIbI
3)  2JEeMEeHTHI, HaXOSIIHUEeCs B CPEIHEH YaCTH MEPUOTNIECKON CHCTEMBI
5. CreneHu OKUCIIEHUS KHCJIOPO/ia a) B BOJIE U 0) B MEPOKCH/IE 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) oxkcuaa mapranna (II) MnO
7. B peakuuu, mporekatomieir mo cxeme Cr,S; + KNOs; 2> K,CrOs + K;SO4 + NO okucnenuro
[IOABEPratoTCsl CAEAYIOLIUE IEMEHTHI ...
1) a3orucepa
2)  cepau XpoM
3) Xpowm u a3oT
8. CymMa k03 PUIIMEHTOB B peaKIiy, MPUBEJACHHON B Bompoce N 7 paBHa ...

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

3ﬂeKTp0XI/IMI/I‘IeCKHe CHUCTEMBbI

B Ttecrax mo Teme «DIEKTPOXMMHUYECKHE CHCTEMBD»: TEPBOE, BTOPOEC W TMATOE 3aJaHUA
OIleHUBAIOTCS B 1 Oasut; TpeThe U 4eTBepTOe 3a1anus— B 1,5 Oaa; mectoe u cenpMoe — B 2 Gaa.

Tect Nel
1. DneKTpoaHBIN MOTEHIMAI OMPEALISIOT M0 YPaBHEHHUIO ...
1) Hepucra
2) MenneneeBa-Knaneiipona
3) bonwsiimana
4) Appenuyca
2. Paccuwnraiite OJIC rampBannmyeckoro snementa MgMgSOy||CuSO4|Cu npu cranmapTHBIX
YCIIOBHSIX
1) —2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakue mpoaykTsl 00pa3yroTcsi Ha KaToie MPH AJICKTPOTIU3e pacTBOpa HUTparta cepedpa’?
1) Bomopon
2) cepebpo
3) a30THas KUCJIOTa
4) KHCIOPO.I
4. Vkaxure cyMMy KO3p(GUIIMEHTOB B YpaBHEHHUH 3JIEKTpoIM3a pacTBopa HUTparta meau (1I)
1) 12
2) 11
3) 10
4) 8



5. Kakas W3 T[pUBENECHHBIX  OKHUCIMUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUNA  MPOTEKAET
CaMOIPOU3BOJIHO B IIPSIMOM HarpaBiIeHUU?
1). FeSO4+ Cu —...
2) CuSO4+Fe—...
3) CuSO4+Na —...
4) HCI+Cu —...
6. Brpluumcnure Maccy IMHKA, IOJIYYEHHOTO MpHU 3JIEKTpOJiu3e cyiabdaTa IUHKA, KOTOPBII
npoBoiK B TeueHue 20 cex npu cuie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-107
7. IlpuBemuTe CcXeMBbl DJJIEKTPOJHBIX IPOLECCOB M MOJIEKYJSIPHOE YPABHEHUE pEaKIuH,
MPOTEKAIOIIEH NpU DIEKTPOXMMHYECKONH KOppO3UM TajbBaHOMapbl ZnMg B CEpHOKHCION
cpene. B otBere ykaxkure cyMMy KOA(PGHUIIMEHTOB B MOJIEKYISIPHOM ypaBHEHUH.
1) 6
2) 5
3) 4
4) 8

BHeayauTopHasi caMOCTOsTEIbHAS padoTa 00ydYaIOMUXCS OCYIIECTBISETCS B BHJE H3yUCHHS
JUTEPATyphl IO COOTBETCTBYIOLIEMY pa3fenly ¢ mpopaboTKoi marepuana; oQpOopMIICHHS OTYETOB IO
a00paTOPHBIM PabOTaM M BBHITIOJTHEHHS JOMAIITHUX 3aJaHUH.

BapI/IaHTbI TeMaTHYEeCKHUX JOMANIHUX 3aJaHuil 1J15 BHeay)II/ITOPHOﬁ CaMOCTOSITENbLHOM paﬁoTbl
CTYAEHTOB 110 TEMaM

Jlomainee 3aganue Ne 1
1o TeMe «XMMHUYeCKasA TEPMOJAMHAMHUKA)

B nomamHem 3aaHuu 1Mo TeMe « XuMUYecKas TePMOJIMHAMUKAY: TIepBasi 3aj1a4a OICHUBACTCS B
2,5 Gama; BTopas — B 1,5 6amna; Tperbs — B 1 Oas.

3ajgaua Nel

Has peakuun CHy o + CO, () = 2 CO ) + 2 H, () onpeaenute BO3MOKHOE HalpaBiICHUE
CaMOIIPOM3BOJIBHOTO T€YEHUS PEAKIMH IIPU CTaHJAPTHBIX YCIOBUAX U Ipu TeMmreparype T = 927 oC,
€CIIU TEIIOBOM Y PEKT peakuy A0 3aJaHHON TeMIIepaTypbl HE N3MEHUTCS. YKaXUTE: a) BbIACIIETCS
WIA TOTJIONIAETCS HSHEPrus B XOA€ peakuuu; O) NPUYMHY HaMJEHHOrO W3MEHEHHUS SHTPOIUH.
Paccunraiite TeMneparypy Hadajia peakyH.

3ajgaya Ne2

Beraucnure temnosoit ag ekt peakuun: CaC; o + 2 HyOqy = Ca(OH); () + C2H; (), nonB3ysich
CTaHJAPTHBIMU TEIUIOTAMU 00pa30BaHMsl pearupyromux BemecTs. CKOJIBKO TEIUIOTH! BBIACIUTCS WIN
NorjaoTUTCes pu odpazoBanuu 2,24 1 C,H,?

3ajgaya Ne3

[Io TepMOXMMHYECKMM  ypaBHEHHMSIM  pacCUMTailTe  TEIUIOBOM  3(PQeKxT  peakuuu:
Hy ¢ + COz ) =CO () + H2 O(). TepmMoxummuueckue ypaBHEHUS:

a) H, ™ t 15 0, ™= H,O () AH =-241,9 KJK;

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

JlomainHee 3ajganue No 2
o TeMe « XUMH4YecKass KHHeTHKA»

B nomamHem 3amaHuu mo Teme «XHMMHYECKas KWHETHKay: NepBas 3ajada oleHuBaercs B 1,5
Oanna; BTopas — B 0,5 Oamia; TpeThs, yeTBepTas v nstas — B 1 Ga.



3azaya Nel
Peakuus nporekaer no ypasHeHuro: Or ) +2 CO y = 2 CO; (. HavanbHbele KOHIEHTpanuu
pearupyromux BemectB paBHbl: [O,] = 1,2 monw/n, [COJ= 0,8 mosb/i. Bo CKOJIBKO pa3 M3MEHUTCSA
CKOPOCTh TpsiIMOM peakmuu, koraa npopearupyetr 30% CO? Bo CKOIBKO pa3 M3MEHATCS CKOPOCTH
pUMOU U 0OpaTHOM peaklnu, €clii YBEIUYUTh JaBJICHHUE B CHUCTEME B JiBa pa3a’?
3azaya No2
[Ipu temneparype 40 °C HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYIIAET B peakiuio 3a 20MHUH.
Paccuuraiite Bpemsi, ImpU KOTOPOM JTO K€ KOJIMYECTBO BELIECTBA BCTYIMUT B PEAKUUIO IPHU
temmeparype 200 °C, ecin TemmeparypHbIi K03(hHIHEHT CKOPOCTH peakiun paseH 2. Bo ckombko
pa3 UBMEHUTCS [IPU STOM CKOPOCTb PEAKITHU?
3azmaya Ne3
Haiigure HauanbHble KOHLIEHTpAIlMM HCXOJHBIX BEIIECTB M KOHCTAaHTY PAaBHOBECHS PEAKIIMH:
Fe (7 + H2O ) = FeO 1) + Ha (1), eciiu paBHOBECHBIE KOHLEHTPALMU PEarupyrolux BEIIECTB PaBHbIL:
[H,O]=0,3moms/1, [H] = 0,4 Momb/m1.
3anaya Ne4
Hus peakiuonHod cucremsl: CO ) + HyO ) = CO, (7 + Hy (7 HadanbHblE KOHIEHTpALUU
paBubl: [H,O] = 0,5 mons/a, [CO] = 0,6 monw/n. Onpenenute KOHIICHTPAIIMH BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.
3ayagya NeS
BrIpa3ute uepe3 KOHIIEHTpaIMU peareHTOB KOHCTAHThl PAaBHOBECHSI CIEAYIOLINX PEAKIIHi:
Nz(r) +3 Hz(r) =2 NH3(F), AH =-92.2 x]JIx;
COyry + Cy =2 CO(yy), AH = +160,5 x/Ix;
CO(F) + HQO(F) =CO, ™ T Hz(r), AH=-41,1 KJIK.
VYkaxuTe HanpapleHUE CMEIICHHUS] XUMUYECKOT0 paBHOBECHUS 3TUX PEaKLUii: a) IPU HOHUKEHUU
TEMIIepaTypbl, €CIU JaBJIEHUE IOCTOSIHHO; ©O) NpU TMOBBIIIEHUHM JaBJICHUS, €CIIM TeMIlepaTypa
MIOCTOSIHHA.

JlomalnHee 3aganue Ne 3
no reme «PacrBopbi»

B nomamuem 3amaHmm 1o Teme «PacTBOphI»: TiepBas, BTOpas, TPEThsi M IATas 3aaadd
onieHuBaercs B 1 6ayut; yerBepTas u mecras — B 0,5 Oainna.

3amaua Nel

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

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

3amgaua Ne2

3aKoH4HUTE MOJICKYJIAPHBIC MW HAWIOHUTC COKPAIICHHBIC HWOHHBIC YpPaBHCHUSA peaKHI/Iﬁ
B3aHMOHCﬁCTBHH CJICOAYIOIINUX BCUICCTB!:

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 CJIICAYIOIIUM 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 moaseprarotcs ruapoiansy: NaSiOs. Cu(NOs),. KBr? CocraBbre
HMOHHBIE U MOJIEKYJSpHbIE YPAaBHEHHUS THIpPOJIM3a COOTBETCTBYIOIUX coseld. Kakoe 3nauenue pH (<
Win=> 7) UMEIOT pacTBOPBI 3TUX COJIEH?

3ajgaya Neb6

Haiigure npoussenenue pacrsopumoctu PbCl, eciiu B 200 M Boab! pactBopsiercst 2,17 r aToro
COEJIMHEHUSI.

JlomainHee 3aganue No 4
no TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEILHBIE MPOLECCHI»

B nmomammem 3amanmm 1mo TeMe «OKHCIHTEIHLHO-BOCCTAHOBHUTEIBHBIC IPOIIECCH): IepBas
3a;aya oneHuBaercs B 1,5 6amia; BTopast — B 2,5 6aya; TpeThs — B 1 Ga.

3amaua Nel

[Tonbepure KOA(DGUIMEHTHI B YPaBHCHHSX OKHCIHTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIHM.
VYKaxXuTe THI KKIOW PEaKIUu.

Paccunraiite AMEKTPOIBIDKYIIYIO CHJIy W OIpPEISIUTE HAIpPaBICHUE CaMOIPOU3BOJIBHOTO
MPOTEKAHMS TIEPBON PEAKIMKM TIPH CTAHIAPTHBIX YCIOBHUSAX, WCIIONB3yS 3HAYCHHS OKHCIUTEIBHO-
BOCCTAaHOBHTEIHHBIX MIOTECHITUAIOB:

HJ + H;PO4 — J, + H3PO3; + H,O

HNO, — HNO; + NO + H,O

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

NH4ReO4 + H, — Re + NH; + H,O

KBrO — O, + KBr

3amgaua 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) —

3azmaya Ne3

Janel nBe okxuciauTeNnbHO-BoccTaHOBUTENbHBIE mapbl: KNO,, KNO;; u Pb(NO;3);, PbOs,.
[Tonp3ysice TabnuIEel CTaHIAPTHBIX OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX ITOTEHIIMAJIOB, COCTaBHTE
ypaBHEHHWE BO3MOXHOW peakinuu B ykazaHHoW cpene (HNO;). Paccuuraiite 3HadeHwue
AIEKTPOJBUKYILIEH CUIIbI PEAKIIUH.

JlomalnHee 3aganue Ne 5
1o TeMe «JeKTPOXUMHUYECKHe CUCTEMBbD)

B momarraeM 3aianuu 1o TeMe «JIEKTPOXUMUYCCKUE CHCTEMBI»: TTepBasi 3a/lavya OlICHUBACTCS B
1 6amm; BTOpast — B 1,5 Ganna; Tpeths — B 2,5 Oaia.

3azaya Nel

CocTaBpTe DIIEKTPOHHO-MOHHBIE YPAaBHEHHUS DIIEKTPOJHBIX IPOLECCOB W  MOJIEKYJSPHOE
YpaBHEHHE TOKOOOpa3yIoIIel peakiuu, MpoTeKaroule npu paboTe TalbBAaHWYECKOTO D3JIEMEHTa
Co/Co(NOs), // AI(NOs)s/Al. Paccunraiite 3/1C (E) ranpBannueckoro sjaeMeHTa MpU CTAHAAPTHBIX
YCIIOBUSIX.

[IpuHSAB TOTEHIMAN aHOAA PaBHBIM CTAaHIAPTHOMY 3HAYCHHUIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB MeTajula B KaTOAHOM pacTBope, mpu Kotopoir OJ[C ranbBaHUYECKOTO JIIEMEHTa
ymenbmunres Ha 0,02B.



3azaya Ne2
[IpuBenure

CXEMbI

QJICKTPOJAHBIX IIPOLECCOB

MIPOTEKAIOIIUX MPHU IEKTPOXUMHUUECKOU Koppo3uu ranbanonapsl Co/Ni: a) B kucioi cpene; 6) Bo

BJIA)KHOM BO3YXC.

Ompenenure yObUTH MAacChl aHOJA MPHU KOPPO3WU B KUCIOW cpene 3a 20 MHH, €ClTi CKOPOCTh

koppo3suu coctasuia 0,01 r/4.

3amgauga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS 3JEKTPOJIHBIX IPOIECCOB (aHOA HMHEPTHBIN) U

MOJIEKYJISIPHOE YPAaBHEHHE PEAKIIMH, IIPOUCXOAILEH PHU IEKTPOIIU3E:

a) pacriaBa NaOH;
0) pactBopa CoSOy4,
Beraucnure ¢akTHueckoe KOJUYECTBO METaylla, MOJYYeHHOTO Ha KaToJe TpPU AJIEKTPOJIH3e

Co(NOs),, ecnu JIEKTPOIU3 MPOBOAWIN B TeueHUH | 4. BbIxo meTamia mo Toky coctaBui 85%.
VYKaxuTe BO3MOKHEIE IMPHUYXHBI YMCHBIICHUS BbIXOJa METAJIJIa IO CPABHCHUIO C PACUCTHBIM.

Bapuant nomamHeii KOHTPOJIbHON PadoOTHI

BAPUAHT Ne 1

CHUCTEMA IJICMEHTOB
CTpocHHue aTomMa

TEMA 3AJJAHUE
3aganme 1. OKOHYAHHE OIEKTPOHHOH (OPMYIBI ....65°6p".YKaxuTe
MOJIOKEHHUE DJIEMEHTa B TMEPUOJUYECKON CHCTEME: TMEPUOJl, TPYIIILY,
Tema 1. MOATPyITy, Ha3BaTh AeMeHT. COCTaBbTE JEKTPOHHYIO (OPMYITy aTomMa
IMepuoguveckas 3JEMEHTA. YKaXUTE 3JIEKTPOHHOE CEMEHCTBO, METAI WM HEMETAJLI.

CocraBpTe  3J€KTpOHHO-Tpaduyeckyro GopMmyiay s  YKa3aHHbBIX
3JIEKTPOHOB B HOPMaJIbHOM COCTOSIHHU.
3aganue 2. VYka3aTb Bce KBaHTOBBbIE 4YHCIIA JUISL DJIEKTPOHOB,

OTBEYAIONIUX CIEAYIONICH dJIEKTPOHHON (hopmyIie Sp6

Tema 2.
KuciaorHo-ocHOBHBIE
CBOJCTBA BellecTB

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

3apanue 1. s peakym Fe;Oux) + Hyr = 3FeOk) + HoOqy ompenenmre
BO3MO)KHOE  HAIPaBJICHUE CaMOINPOU3BOJILHOIO TEYEHHS pEaKLUUU IpHU
CTaHJIapTHBIX YCIIOBUAX W MPH TeMIleparype t =1227°C, eciu TemwIoBoii

Tema 3. 3(deKT 10 3a1aHHOM TeMIIEPaTypbl HE U3MEHUTCSL.
Xumuyeckas Vkaxure: a) BBIICISETCS WIA TIOTJIOMIACTCS SHEPTUsl B XOJ€ Peakimu; O)
TePMOAHNHAMHUKA MPUYMHY HANJIEHHOTO M3MEHEHWs! SHTpornmH. Paccuuraiite temmeparypy, Npu
KOTOPO# yCTaHABJIMBAETCSl PABHOBECHE ¥ TIPOUCXOIMT CMeHa 3Haka AG.
3aganme 2. Bprumcmure TemoBod addexr peaxumu 3Fe;Oyxy) + 8Alk) =
4ALOsk) + 9Fer), NONB3yACh CTaHIAPTHBIMU SHTAIBIMAMH OOpa3OBaHUA
pearupyronmx BemiecTB (mpuioxkeHue 3). CKOJBKO TEIUIOThI BBIICIUATCS
(mornoturcs) npu oOpasoBaHuu BeuectBa Fe B komiyectse 56 r?
3aganue 1. TemmneparypHblii ko3pduuueHT peakuuu paseH 2,5. Kax
Tema 4. U3MEHUTCS CKOPOCTh PEaKLMU: a) MPU MOBBIIIEHUH TemIepaTypsl oT 60
XuMHYecKasn 1o 100°C; 6) npu oxnaxkaeHuu peakunoHHou cmecu oT 50 o 30°C?
KHHETHKA 1 3apanme 2. J{na oOparumoit peakunu FesOyx) + Hory = 3FeOk) + HO
XHMHYECKoe 3aMUIINTE BhIpaXXE€HNE KOHCTAHTHI paBHOBecus: AHC, kJlx =+ 69,8.
paBHOBecHe [Tpemtosxure criocoObl YBEIMYECHUsT KOHIICHTPALIUH PO YKTOB PEAKIIUH.

Tema S. PacTBOpBI

3aganue 1. B 180 M Boas! pactBopeno 20 r cynbdara mapraHua.
[Momyuwmcst pactBop motHocThiO 1,101 1/Mi1. Berauciaute mossipHyro,
HOPMaJIbHYIO, MOJISUIbHYIO KOHIIEHTPALMK U MacCOBYIO JIOJIIO
PacTBOPEHHOTO BEILIECTBA.

3aganue 2. CocTaBbTe MOJIEKYIISIPHBIE U HOHHO-MOJIEKYJISIPHbIE
YPaBHEHUs pEAaKIMil B3aMMOICHCTBHS B PACTBOPAX MEXKY:

U MOJIEKYJISIpDHBIE YpPAaBHEHHUS pEaKIUil,




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

NH4OH u Ml’lClz; 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 pacTBOPHI 3TUX COJICH?

Tema 6.
OKHCINTEIBLHO-
BOCCTAHOBHTEJILHBIE
CBOJiCTBa BelIeCTB

3aganue. MeTo10M 37€KTpOHHOTO OanaHca noadepure KodpUIUEHTH B
YPaBHEHHSIX, YKQXKUTE OKUCIUTEIh U 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 JIEMEHTA, 00pa30BaAHHOTO
IJIaCTUHAMHU U3 METaJNIOB

Zn u Ag, IOTPYXEHHBIX B paCTBOPBI X COJIEH ¢ KOHLIEHTpAaUEN! HOHOB
MeTaJlJIOB

A" =0,01u B™ =0,05

1) cocraBbTE CXEMY rajbBaHUYECKOTO JIEMEHTA;

2) HaNMIIUTE ypaBHEHUS 3JIEKTPOJIHBIX IPOLECCOB U TOKOOOpa3yromiei
peaKIuu;

3) paccuMTaiTe AMEKTPOBHKYIIYIO CHITY TATbBAHMUECKOTO 2JIEMEHTA.
3aganue 2. CocTaBbTe ypaBHEHUS AIEKTPOJAHBIX MIPOLIECCOB (aHO
WHEPTHBIN) U MOJICKYJISIPHOE YpaBHEHHUE PEAKIIUH, TPOXOISIICH MpH
AJIEKTPOJIM3E paciliaBa Uik pacTBopa nekTpoiauta paciiaB CaCl,
BoruncnuTe Maccy MeTasuia BbIJEIUBILIErocs Ha KaToJIe, €CIu
ANEKTPOIN3 MPOBOAWIM NpH cuiie Toka A =10,0. B TedeHne BpeMeHu = 2,5
4.Beixon metaa o Toky Br coctaBun  98%.

3aganue 3. CocTaBbTe ypaBHEHUS IEKTPOJAHBIX [IPOLIECCOB U
MOJIEKYJISIPHOE YpaBHEHHE peakluy, IpOoTeKaroueil npu
AJIEKTPOXUMHUYECKOH KOppo3uu rajibBanonapsl: Pb - Sn

a) B KHUCIIOH cpenie;

0) B aTMOc(epe BIIaKHOTO BO3/IyXa.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM

KOHTpOJIbeIe BOIIPOCHI IO TEME «XumMnueckas TEPMOAUHAMHUKA)

A e

OCHOBBI XMMHUYECKON TEPMOJAUHAMUKHU: TOHSATUE CUCTEMBI, BUJIbI CUCTEM.

TepmoauHamMuueckue napameTpsl U QYHKIIMH COCTOSIHUSI CHCTEMBI.

Buytpennss sueprus. Pabora. Temnora.

[lepBrlii 3aKOH TEPMOIUHAMUKY (BBIBOJ).

OHTaNbNUs KaKk QYHKIUS COCTOSTHUSI CUCTEMbI. DHTAJIbIIUS 00pa30BaHMsl BEILIECTBA.

TemnoBoit »pdext xumuueckod peakuuu. @OakToppl, BIUSAIOLIME HaA TEIIOBOW 3ddext

XUMHUYECKON PEaKIUH.
7.  Tepmoxumusi. 3axoH ['ecca.
8.  CnencrBus u3 3akoHa ['ecca.
9.  DuTponwus Kak (GYHKIUS COCTOSHUS CUCTEMBI.
10. Bropoii 3aKOH TEPMOIMHAMHUKH.
11. Tpernii 3aKk0H TEPMOIUHAMUKH.

12. Dueprus ['ub6ca.

13. Hanpasnenue caMOnpOU3BOJIBHOTO IPOTEKAHUS XUMUYECKUX PEAKIUH.

KOHTpOJIbeIe BOIIPOCHI 110 TEME «XuMHuecKkass KHHETHKA

N —

Xumnaeckasi KWHETHKA. CKOPOCTh XUMUYECKOM PEaKIINU U METOJIbI €€ PEryTUPOBAHUSA.
BrusiHue KoHIIEHTpaIuu Ha CKOPOCTh XUMUYECKON Peakiiuu (3aK0H JCUCTBYIOIIUX Macc).
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Brustaue TemmnepaTypsl Ha CKOpOCTh XUMH4ecKkoi peaknuu. [Ipasuio Bant — I'odda.
Teopust akTUBHBIX CTOJIKHOBEHH AppeHuyca.

DHeprus akTHUBAIMU. Y paBHEHUE AppeHnyca.

Teopust nepexoTHOro KOMILIEKca. DHepreTuieckas 1uarpaMmma.
Kpuas Maxkcenna — bosibiimana. Dueprerudeckuii 6apnsep.
Karanntnueckue cuctemsl.

BinsiHue xaranuzaropa Ha CKOPOCTh XMMUYECKON PEAKIUU.
['oMOreHHBI ¥ reTepOreHHbIN KaTaaus.

KonebartenbHble peakiuu.

Xumunyeckoe paBHoBecue. OOpaTuMble 1 HEOOpaTUMbIE PEAKIIUH.
KoHcTanTa XuMHU4eCcKoro paBHOBECHS.

Cwmenienune xumuueckoro pasHosecus. [Ipunnun Jle—Illarense.
Bnusinue xoHIIeHTpanuu, JaBieHHs U TEMIIEPATyphI.

®da30BbIE PaBHOBECHSI.

da30BbIe JUarpamMmbl Ui OJHOKOMIIOHEHTHBIX CHCTEM.

KOHTpOJIbeIe BOIIPOCHI IO TEME «PaCTBopLI»

[Tonsarue pactBopa. PactBopumocTs BemecTa. PactBopumocTs rasa.

PactBopbl. CriocoObl BBIpOKEHHMSI KOHIEHTPAIMM PAaCTBOPOB (MaccoBas JOJIA, MOJISIpHAs
KOHLIEHTpALKs, MOJIIpHAsl KOHLIEHTpAIHsl SKBUBAJIEHTa, MOJIbHAS J0JISI, TUTP).

KomnurarusHeele cBolicTBa pacTBOpOB. MaeanbHbIi pacTBOD.

3axonsl Payns: I (ronomerpuueckuit) u Il (30ymuinockonu4eckuii 1 KpUOCKOIMYECKU ).

Ocmoc. OcmoTuyeckoe aaBienne. CxemMa ocMOMeETpa.

KuciioTHO-0CHOBHBIE B3aUMOIEUCTBUS BEILIECTB.

HNonHas teopust KMUCIOT U OCHOBaHUI AppeHnyca. OCHOBHbIE HMOHSTHUS U TOJOKEHUS TEOPHUU
Appenuyca.

Jucconmanus KHCIOT, OCHOBAaHMA W COJIEM C TOYKH 3pPEHHS HMOHHOW TEOopuu AppeHuyca
(mpumepsl).

Crenens mucconmanuu. CUIbHBIE U CTIA0bIE AIEKTPOJIUTHI.

Jluccounanus ciabbix 31neKTpoiauToB. KoncranTa aucconuanuu.

3akoH paz0aBieHus OcTBaib/a.

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

[IpounsBeneHne pacCTBOPUMOCTH.

HNonHoe npownssenenue Boasl. BogopoaHblil U THAPOKCHIBHBIN ITOKA3aTENH.

I'mpponus costet. Tunel ruaposmsa conei.

KonunuecTBeHHbIE XapaKTEPUCTUKU IIpoLiecca THAPOIIn3a.

®daxTopsl, BAUSIOLIME HA IPOLIECC THAPOIU3A.

KOHTpOJIbeIe BOIIPOCHI IO TEME «I[ncnepcm)le CHUCTEMBID»

I'eTeporennsie cmecu. JlucrepcHble CUCTEMBI.
HucnepcHocts. Kiaccugukanuy qucepcHbIX CUCTEM.
Komnouansie pactBopsl. JInoduibHeie 1 110(0oOHBIE KOJUIOUIBI.
CrocoOsI moTy4eHus1 KOJUIOUIHBIX PACTBOPOB.

CrpoeHure KOJIOUIHBIX YaCTHL.

[IpaBuno ®asuHca — [leckosa.

Y CTONYMBOCTD KOJUTOUAHBIX cUCTeM. CTaOMIN3aToOPHI.
Koarymsiuust muo¢uinbHbIX U TMO0()OOHBIX KOJUIOUIOB.
CenumeHTanus KOJIJIOUOB.

Koarynsiuus KoJIJIoOuIHBIX pacTBOPOB JIEKTPOJIUTAMH.
[TpaBuno lyneue — [Napau. Koarynupytomas criocoOHOCTb.
OnTuyeckue cBOMCTBA KOJJIOUIHBIX PaCTBOPOB.
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DneKTpuyecKrue CBONCTBA KOJUIOUHBIX PACTBOPOB.

KonTtposbHbie BOonpochl 1o TeMe «OKUCIUTEIbHO-BOCCTAHOBHTEIbHbBIE
npouecchbn»

OcHOBHBIE IOHATHUS TEOPUU OKUCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.
OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIC CBOICTBA BEIICCTB.

Baxnaenmme oKUCIUTETN ¥ BOCCTAHOBHUTEIIH.

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

VYpaBuenue Hephcra.

CocraBiieHHE OKHCIUTEILHO-BOCCTAHOBUTEIHHBIX PEAKITHH.
HanpaBneHnue oKucauTenbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHTpOJIbeIe BOIIPOCHI IO TEME <<3J1eKTp0nguqec1cne CHUCTEMbI»

DNeKTpOXUMHUYEeCKHe cucTeMbl. Kiaccuukarus aIeKTpOXUMUYECKUX MTPOIIECCOB.
DIEKTPOXUMHUECKUE MTPOLIECCHI, TPOTEKAOLINE Ha TPaHUIIE pa3ziesia «METall — pacTBOPH.
lNanpBanmyeckwuii anement Jlanmais — SAxoown.

DNEeKTPOABMIKYINAS CHUJIA TATBBAHUYECKOTO dJIEMEHTA.

N3mepenue saeKTPOAHBIX TMOTEHIUATOB. Psa CTaHZAPTHBIX SJIEKTPOAHBIX IMOTCHIIHMAJIOB.
CBoiicTBa METAJUIOB B COOTBETCTBUHU C UX TOJIOKCHUEM B PSAY HAIPSHKCHUH.

VYpaBuenue Hephcra.

DNEeKTPOJIN3 PacIUIaBOB M pacTBOPOB. KaToHBIE M aHOIHBIE TTPOIIECCHI.

O6benunenHbIl 3akoH Papajes. Beixon o Toky.

Koppo3sus meramnos. Kinaccudukanus Koppo3HOHHBIX MTPOIIECCOB.

XumMuyeckasi Koppo3usi.

DNEeKTPOXUMHUYECKass KOppo3us. AHOIHOE OKHCICHHE METajula M KaTOJHOE€ BOCCTaHOBJICHHE
OKUCITUTETIS.

[Ipumeps Koppo3un B KUCIION cpesie U aTMOC(EpHON KOPPO3ZHH.

CKopocTh KOppO3UH.

3ammTa METAUIOB OT KOPPO3HUH.

3alMTHBIC TOKPHITHSL.

DNEKTPOXUMHUYECKUE CITOCOOBI 3aIUTHI OT KOPPO3UH METAILIOB.

XHUMUYECKUE NCTOYHUKHU TOKA. ['albBAaHUYECKUH JIEMEHT.

XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJISITOPHI.

XUMHUYECKUE UCTOYHHUKHU TOKA. TOIIIMBHBIC AIIEMEHTHI.

7. OuleHOYHbIEe Cpeacrea Jid MPpoOBEACHUA l'lpOMe)KyTO‘-lHOﬁ arTreCcTanmmu
HpOMC)KYTOLIHaSI arrecranus UMEET OEJIbIO OIIpCACIINTD CTCIICHb JOCTHIXCHUA

3aIlJTaHUPOBAHHBIX PE3YJILTAaTOB O6y‘I€HI/I$I IO JUCHHUITIIMHEC 3a OHpG}ICJ’ICHHBII\/II nepunon 06yqu1/I${.

a) HJIaHI/IpyeMbIe PeE3yJdbTaThl Oﬁy‘leHI/lﬂ H OHCHOYHBIC CpeaAcCTBa JISA IPOBEIACHUNA

HpOMe)KyTO‘IHOﬁ aTrreCcralmum:



CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIHN

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIE CpesicTBa

OK-1
CITOCOOHOCTBIO K

a0CTpaKTHOMY MBILUIEHUIO, aHAJIN3Y, CHHTE3Y

3HaTh

- OCHOBBI JIOTHUKH, HOPMEIL
KPUTHYECKOTO  TOJX04a, (OpMbI
aHaIIN3a;

- MCTO/JbI a6CTpaKTHOFO MBINIJICHUA
IIpHU YCTAHOBJICHUU UCTHUHBI,

- METOJbl Hay4YHOTO HCCIIECIOBAHUS
HYTGM MBICJICHHOI'O  pPaCYJICHCHUA
o0beKTa (aHaIM3) U MyTEM U3yUYEeHUS
npenrMera B €r0  [EJIIOCTHOCTH,

€MHCTBE €ro yacTel (CUHTE3)

Ilepeuens meopemuueckux ¢onpocos

1. OcHOBHBIE METOBI XUMUYECKOTO aHAIU3A.

2.  OcHOBHbIC PUOOPBI U 0OOOPYAOBAHKE Il XMMHUECKOT'0 aHAJIM3a BEUICCTB.
3. Meronuku npoBeaeHus OnbITOB. [IpaBuiia TEXHUKH 0€30MaCHOCTH.




YMmeTn

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

- C HCHOJIb30BaHUEM  METOJOB
aOCTpaKTHOTO MBIIUICHUS, aHaIH3a
u CHUHTE3a aHAJIM3UPOBATh
AIbTECPHATUBHBIC BAPUAHTHI
pelIeHus NCCIea0BaTeNIbCKUX 3a1a4

Ilpumepnvie npakmuueckue 3a0anus

1. OnpenenuTh ¢ KAKUMH M3 YKa3aHHBIX HU)KE BEIIECTB MOXKET B3aHMMOJEWCTBOBATH PACTBOP
TUAPOKCHIA KalIHs: UOJO0BOJIOpoaHast kucioTa, xjuopun meau (I1), oxcun yraepona (IV), oxcun
ceuHna (II), ruapokcun amoMuHUSA, THAPOKCUA aMMOHHA. COCTaBbTE€ YpaBHEHHS BO3MOYKHBIX
peaxkuuii B MOJIEKYJIIPHOM U HOHHO-MOJIEKYJISIpPHON (hopMax.

2. Ompenenure BO3MOKHOCTb BOCCTAaHOBJIIEHMsI okcupaa xeneza Fe;O, yrmeponom mnpu
craHfapTHbIX ycnoBusax u teMmeparype 1100 K. Peaknus BoccranoBinenus Fe;Os: Fe3Oup) 74C ) =
= 3F6(K) + 4CO(1-)

3. TemnepatypHblli KOXPPHUIMEHT peakuuu paBeH 2,5. Kak U3MEHHUTCS CKOPOCTh peakiuu: a)
MU NOBBIIEHUH TemnepaTypsl oT 60 1o 100°C; 6) mpu oxyaxaeHNUH peakmoHHOK cmecu oT 50 110
30°C?

4. Tns obpatumoii peakiun FesOux) + Hopy = 3FeO) + H,O(r 3anmmmure BeIpaskeHre KOHCTaHThI
paBHoBecust AH°, kllx = + 69,8. Ilpennoxure crnocoObl yBEIMUEHUST KOHIEHTPAIMKU MPOIYKTOB
peaKIuu.

5. Ilpu npoKanWBaHUM METAIIMUYECKOTO THTaHAa oOpasyercsi OeJblii TOPOMIOK, KOTOPBI
pacTBopsieTcsi B KOHIIGHTPUPOBAHHOM CEpPHOM KHCIOTE U CIUIABISETCS CO MIeNoybio. YTo
IpescTaBiIsieT co0oi 3To coequHenne? Hanummnre ypaBHEHUS BCEX yKa3aHHBIX pPEaKLINM.

6. CKOJIbKO MUJUTUIUTPOB 96%-HOro pacTBOpa CEpHON KHUCIOTHI C IIOTHOCTBIO 1,84 T/Mi
noTpedyercst [uist npurorosienus 2 i1 0,25M pactBopa?

7. Kakume BemectBa M B KakoM KOJIMYECTBE BBIIAENATCA IpH mnpoxoxjaeHun 48250 Ku
anekTpuuecTBa 4epe3 pactBop xiopuaa mapradma (I1)? CocraBpTe cxemy 3JIEKTPOJU3a 3TOTO
pacTBopa.

8. AnromuHu# ckienaH ¢ Meabto. Kakoll n3 meramioB OyaeT KOppOoAUpOBaTh B CPEAE CEPHOU
KHCJIOTHI M aTMoc(epe BIaXHOTo Bo3ayxa? CocTaBbTe CXEMBbI AJIEKTPOXUMHUYECKONH KOPPO3HUH.




Bnanets - HaBbIKAMHM TIOCTAaHOBKHM  II€JIH, Ilpumepnvie npaxmuueckue 3a0anun:
CIOCOOHOCTBIO B YCTHOM W [IpoBecTn aHanu3 BAUMAHUS KOHLIEHTPALMU HA CKOPOCTh XUMUYECKOW pEAKIIUU
MUCbMEHHOW  peun  joruuecku [ Na,S,0; + H,SO4 = S + SO, + Nap,SO4 + HyO no skcnepumeHTanbHbIM JaHHBIM. [IpoBectu
0(OPMUTH pe3yNIbTAThl MBIIIICHUS; | 00paOdOTKY TOJNYUEHHBIX JaHHBIX C HCIOJH30BAHUEM COBPEMEHHBIX HH(DOPMAIIMOHHBIX
- IIeJIOCTHOM CHCTEMOW HaBBIKOB | TEXHOJIOTHH. Pe3ynbTaThl ONTOB MPECTaBUTh B BUIE TAOIHIIBI 1.
HCI0JIb30BAHUS abCTPaKTHOTO Tabmuna 1
MBIIIJIEHUS] IPU PELIEHUH TpooieMm, Howmep O0Bem, M Konuenrpanus Bpems Ckopoctb
BOZHHUKAIOMIMX TIPH  BBITIOJIHEHUHT ombiTa | NayS,03 H,O H,SO4 Na,S,03, 10? | noseienust peakiuu, 10%,
HCCIIEIOBATENBbCKUX pabor, MOJTB/JT MYTH, C !
HaBBIKAMH  OTCTAMBAHUSA  CBOCH 1 1 7 2 1,3
TOYKHU 3PEHUS 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 TaOHIEI 1 TOCTPOUTH TpadUK 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIIEHTPAIIUN
THOCYNb(aTa HATpUsl, OTJIOXKHUB HAa OCH abcCIucC KOHIEHTpanuioo Na,S,0;, a Ha OCHM OpJAuHAT —
CKOPOCTb PEaKIIHH.
Crenathb BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKITUHU OT KOHIICHTPAIIUU THOCYIIb(aTa HATPHsL.
OIIK-4

TOTOBHOCTBIO C CCTCCTBCHHOHAYYHBIX HO3I/IIII/Iﬁ OLCHUBATb CTPOCHHC, XUMHUYCCKUM U MHHCp&JIBHbeI COCTaB 3€MHOM KOPHI, MOp(bOJIOFI/IquKI/IC 0COOCHHOCTU
U TCHCTUYCCKUEC THIIbI MGCTOpO)KI[GHI/Iﬁ TBEPAbIX IMOJIC3HBIX HCKOIACMBIX IIPpH PCUHICHUH 3ada4d IO PpaluOHAJIIBHOMY H KOMIIJICKCHOMY OCBOCHHIO
reopeCypCHOro noTeHuruajIa Heap

3HaTh

- OCHOBHBIC XUMHWYCCKHUC IIOHATHA,
MOJIOYKEHHMSI U 3aKOHBI;

- COBpPCMCHHBIC HaIlpaBJICHUA
Pa3BUTHUS HAyYHBIX TEOPUH;

- METOAbI TCOPECTUUCCKOTO n
OKCIICPUMCHTAJIBHOTO UCCIICAOBAHUA
B o0JlacT XUMHUU MPUMCHUTCIIBHO K
npodecCHOHABHON e TEITPHOCTH

Ilepeuens meopemuueckux 6onpocos:
1. OCHOBBI XHMHYECKOM TEPMOJMHAMHUKHU: CHUCTEMA, TEPMOJMHAMUYECKHE IapaMeTphl
CUCTEMBI, PYHKIIUU COCTOSIHUS CUCTEMBI. 1IepBblil 3aKOH TEPMOIMHAMUKH.

2. DHepreTuka XMMHUYECKUX IPOIIECCOB.

3. Ownranenud. 3akoH ['ecca u crneacTBUS U3 HETO.

4. DOwutponus. YpaBHeHnue bonbliMana. Bropoii u TpeTuil 3ak0HbI TEPMOAMHAMUKH.

5. Oueprust [m66ca. HanmpaBneHus: XUMHUYECKUX MPOIECCOB.

6. Xumnueckas kuHeTHKa. CKOpoCTh XuMudeckoi peakuuu. CpeaHsisi U UCTUHHAS CKOPOCTU
peakuuu. Kunernueckas KpuBasl.

7. CKOpPOCTb pEaKIIMU U METOJbI €€ PErYINPOBAHUS.

8. BnmsiHMe Temmeparypsl Ha CKOpocTh peakiuuu. [Ipasuio Bant-I'odda.

9. DOmneprus aktuBanuu. AKTUBUPOBAaHHBIN KOMILIEKC. YpaBHEeHUE AppeHuyca.




10. KaranuzaTtopbl ¥ KaTAIUTHUYECKHE CUCTEMBI. [ OMOT€HHBIN KaTanus.

11. Karanu3aTtopsl 1 KaTAJIMTUYECKUE CUCTEMBL. [ €TepOreHHbli KaTaIns.

12. Xummnueckoe paBHoBecue. KoHcTaHTa XUMHUYECKOTO PaBHOBECHSL.

13. Cmemenne xumuueckoro pasHosecus. [Tpunuun Jle larense.

14. PactBopsl. ClOCOOBI BhIpaKEHUSI KOHIIEHTPAIIUU PACTBOPOB.

15. PactBops! 3nekTponToB. CTENEHb U KOHCTaHTA AJIEKTPOJUTUYECKON AMCCOLUAINN. 3aKOH
pa3basnenust OcTBambaA.

16. lucconmanust KUCIOT, OCHOBAHUH, colieil. AM(pOTEPHBIE AIEKTPOIHTHI.

17. PactBopumocTtb. [IpousBeneHrne pacTBOPUMOCTH. YCJIOBHE OOpa3OBaHUS W PACTBOPCHHS
OCAaJIKOB.

18. ucconmanus Boasl. MoHHOE npousBeneHue Bosl. pH.

19. I'maponus coneil. CreneHp U KOHCTAHTa TUAPOJIN3A.

20. Iucniepcubie cucremsl. Kitaccudukanus. JIvnodunbabe U TH0(GOOHBIE KOJUIOUIHL.

21. CtpoeHune KOJJIOUIHBIX YaCTHII.

22. Koarynsiiust KOJUIOUAHBIX paCTBOPOB.

23. OKHCAUTEIHHO-BOCCTAHOBUTENBHBIE CBOMCTBa BemiecTB. Kiaccudukanus OKHUCIUTETBHO-
BOCCTaHOBUTEJbHBIX PEAKIUH.

24. DAEeKTpOXUMHUYECKHE CUCTEMBI. 3akoHbI Dapajies. DNEeKTPOAHBIN MOTEHIHAL.

25. 'anpBannueckuii anemMenT Jlanmainsa SAxoow.

26. DIEKTPOXUMHUYECKUE CUCTEMBI: AJIEKTPOJIU3 paciuiaBoB. [I[puMeHeHue 2eKTpoIn3a.

27. OnexTponu3. AHOAHBIN U KaTOAHBIN MPOLIECCHI TP UIEKTPOJIN3E pacTBOpoB. [IpumeHeHue
AJIEKTPOJIN3A.

28. Kopposus. Buasl koppo3un. CriocoObI 3alIUTHl METAIOB OT KOPPO3UH.

YMmeTn

- OIpCacIATh XUMHYECKHUM COCTaB M
CTPOCHHE OOBEKTOB OKpYXKAIOIIEH

Cpelbl;
- pemath  pacyeTHbIE  3a7a4d
IIPUMEHUTENTBHO K Marepuaiy
IIPOTPaMMBl;

- INPOTHO3UPOBAaTh BO3MOYKHOCTb
IIPOTEKAHUS CaMOTIPOU3BOJIbHBIX
IIPOLIECCOB B pa3IMYHBIX

XUMHUYCCKHUX CUCTEMAX

Ilpumepnvie npakmuueckue 3a0anun:

1. HammcaTte 3JIEKTPOHHBIE YPAaBHEHMS OJIJIEKTPOJHBIX IIPOLIECCOB, YPAaBHEHUE CYMMapHOU
TOKOOOpa3yromie peakuuu, BHIYUCIUTh DJ[C rajibBaHUYECKOTO AJIEMEHTa, €CIU KOHIICHTPAIMU
HOHOB MeTauioB pasHbl: [Al]=0,001 mous/i, [Co>]=0,1 Mob/m.

2. Hanncath HOHHBIE U MOJIEKYJISIPHBIE ypaBHEHUs peakuuil ruaponnsa coseit: KzPOy; NaySOy;
ZnClz.

3. 3aKOHYMTH YpaBHEHHSI PEaKIMii, HAKMCaB UX B MOJICKYJISIPHON ¥ HOHHOM (hopMmax:

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

4. B 2 1 pactBopa ruapokcuaa kaiabiusa coaepxutcs 478,8 r Ca(OH),. [InotHOCTh pacTBOpa
1,14 r/mn. Paccunraiite: ®(Ca(OH),); Cy; Cox; Cr; 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 YypaBHEHHUS OSJIEKTPOJHBIX IIPOLECCOB, ypaBHEHUE CYMMapHOMU
TOKOOOpa3yromel peakiuu, BeIMUCINT, DJIC ralbBaHMUYECKOTO JJIEMEHTA, €CIU KOHIIEHTPAIUU
MOHOB METAUIOB paBHbL: [Mn’ ]=0,01 Mous/m, [Au’]=0,1 Mous/m.

7. 3aKOHYNTH YpAaBHEHHSI PEaKIMii, HAKMCaB MX B MOJICKYJISIPHON ¥ HOHHOH (hopMmax:

NH4OH + HNO3 -, Zn(OH)z + NaOH—>, A1P04 + NaQSO4 —.

8. HammcaTh ypaBHEHUS peakiuii THAPOJM3a B MOJIEKYIsipHOM B HOHHOM Buze: Al (SO4)s3, KCl,
Na2803.

9. HanucaTb 3J€KTpOHHBIE YpaBHEHUS OJJIEKTPOJHBIX IIPOLECCOB, ypaBHEHUE CYMMapHOMU
TOKOOOpa3yromiei peakuuu, BHIYUCIUTh DJ[C ranbBaHUYECKOTO AJIEMEHTa, €CIU KOHIICHTpAIluU
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 MOJyd€HHOTO
pactBopa 1,32 r/mi. Paccuutaiite: ®(AL(S04)3); Cum; Cox; Cim; N(AL(SO4)3) u N (H20); T.

11. Hamucate S1EKTPOHHBIE YpPAaBHEHHUS JJIEKTPOIAHBIX MPOLECCOB, YPABHEHUE CYMMAapHOM
TOKOOOpa3yromie peakuuu, BHIYUCIUTh DJ[C ranbBaHUYECKOTO AJIEMEHTa, €CIU KOHIICHTPAIMU
MOHOB MeTA/UIOB paBHbl: [Mn® ]=0,01 mMous/i, [Ag]=1,0 Mob/m1.

12. 3aKOHYUTH YpaBHEHUs PEAKIINi, HAMMCAB WX B MOJICKYJIIPHOM W HIOHHOM BH/JIE:

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

13. Onmpenenute TEPMOIUHAMUYECKYI0 BO3MOXKHOCTh mpoTekaHus peakiuuu CaOqy + 2 Cy =
= CaC; () + CO(r), AH; = 460 /I npu crannapTHBIX yclaoBUAX. PaccunTaiite Temneparypy Hadana
peakiuu, ecmu  S(Ca0)=38 Jlx/moms-K; S(C)=6 J[x/momsK; S(CaC)= 70 Jx/Monb K;
S(CO)=197 dx/mons-K.

14. CocraBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIINNA:

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 ycnoBuUsX. PaccumtaiiTe Temmeparypy
Havana peakmuu, eciu S(Cly)=223 Jx/moinb-K; S(H,0)=189 Tx/mons-K; S(HCI)= 187 Ix/moinb K;
S(0,)=205 Ix/monb-K.

16. Hartucatb ypaBHEHHS peakiuii THAPOJIM3a B MOJIEKYIsipHOM U noHHOM Buze: CrCls, NaNOs,
K,CO;.

17. CoctaBbTe ypaBHEHUS OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUIL:

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, korja npopearupyet 30% Bogopoaa?

19. B 640 mu Boast pactBopruin 160 1 xmopuna xenesa (I11). TtoTHOCTh mogyd4eHHOTO 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 Orr)=
=CO; () + 2 SOz (), AH; = -1075 x>k npu cTaHAapTHBIX ycloBuUsX. PaccuuTaiite TemnepaTtypy
Havana peakiuu, eciu S(CS,)=151 x/mons-K; S(0,2)=205 Tx/moms-K; S(CO,2)= 213 [Ix/monb K;
S(S0O,)=248 Tx/monb-K.

21. Peakuus uper no ypasHenuto: 2 Ho ) + So p = 2 H,S(). HavanbHasg xoHUeHTpanus
BOJIOpO/Ia 2 MOJIB/JI, cepsl 1,5 Mous/n. OnpenennuTe BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEAKIIUH K
MOMEHTY, Korja mpopearupyet 0,7 Mob/1 Bogopoaa?

22. Onpenenure TepMOAMHAMUYECKYIO BO3MOXKHOCTbh IIPOTEKAHUS peakuuu 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 Tx/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,
korjaa npopearupyet 0,8 Monb/in 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; Cn; N(H3PO4) u N (H,0); T.

Bnanets

- HaBBIKAMH MPUMEHEHHSI OCHOBHBIX
XUMHYECKUX 3aKOHOB B
npodeccHoHAEHOM IS TEIIEHOCTH;

- MPAKTUYCCKUMU HaBBIKAMHU
TEOPETHYECKOTO u
AKCTIIEPUMEHTAIIBHOTO HUCCIIC0BAHUS
B 00JIaCTH XUMUH

Ilpumepnvie npakmuueckue 3a0anun:

1. dns peakunu CHy y + CO;z () =2 CO ) + 2 Hs (1) onpeennure BO3MOKHOE HAIIPABICHUE
CaMOIIPOU3BOJIFHOTO TEUYEHHS pPEAaKUWU IMpPH CTAHJAPTHBIX YCIOBHUAX W TNpH  Temmeparype T
=927°C, ecu TemIoBoi ST Peakiun 10 3aJaHHOI TEMIIEPATyPhl He U3MEHUTCS. YKaKUTE: a)
BBIJICIISIETCS. WIIM TIOTJIONIAETCS SHEPrHst B XOJE peakiuu; 0) MpUYMHY HAHJIEHHOTO M3MEHEHUS
sHTpomnuu. Paccunraiite TemnepaTypy Hayana peakiuu.

2. Beipa3zure yepe3 KOHLEHTpAIMM PEareHTOB KOHCTAHTHI PAaBHOBECHS CIEAYIONIUX PEaKIUH
Nowy + 3 Hyr) = 2 NHjz, AH = -92,2 x/Ix. YkaxkuTe HampaBlIeHHE CMEUICHHS XUMHUYECKOTO
PaBHOBECHS 3TUX PEaKIUil: a) MPHU MOHKEHUH TEeMIIepaTyphl, €CIU JTAaBJICHUE TTOCTOSHHO; 0) Tpu
MOBBIIICHUH JIABJICHUS, €CITH TEMIIepaTypa MOCTOsSHHA.

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

4. Kakue w3 cremyommx cojieid moasepratorcs ruaponusy: NapSiO;. Cu(NO;),. KBr?
CocraBbTe MOHHBIE M MOJICKYJISIPHBIE YPaBHEHHUS THUJIIPOJIM3a COOTBETCTBYIOIIUX coieil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI ATUX COJIeh?

5. 3osb ruapokcHuaa Maraus noxydeH myrem cMmemuBanus 0,02 m 0,011, pactBopa MgCl, n
0,028 11 0,005 H. pactBopa NaOH. Onpenenute 3apsii 4acTUIl MOJYYEHHOTO 30Ji1 U HAMUIINUTE
(hopMyITy ero MUIICIUIHI.




6. PaccunraiiTe >NeKTPOABIKYIIYIO CHITY U ONpPEIETUTE HAlpaBlIEHHE CaMOIPOU3BOJIHLHOTO
NPOTEKaHWsT PEAKIWW TPU CTAHAAPTHBIX YCIOBUSX, HCIOJB3Ysl 3HAYCHHS OKHCIUTEIHHO-
BOCCTAaHOBUTENLHEIX noTeHnuanos HJ + H;PO; — J, + H;PO5; + H,O.

7. TlpuBemute CXeMBI SJIEKTPOTHBIX IPOLECCOB W MOJICKYSIPHBIC YpPAaBHEHHS PEaKIIHi,
MIPOTEKAIOIINX MTPH AMEKTPOXUMUYECKOH Koppo3un ransBaHonapsl Co/Ni: a) B Kucnoii cpene; 0) Bo
BJIQXXHOM Bo3ayxe. Omnpenenure yObUIb Macchl aHOJa MPU KOPpO3UH B KUCIOM cpene 3a 20 MuH,
€CIIi CKOPOCTh Kopposuu coctapmia 0,01 r/4.

8. CocraBbTe AMEKTPOHHO-UOHHBIE YPABHEHUS DJIEKTPOIHBIX MPOLIECCOB (aHOI MHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE peaKkuu, IPOUCXOAAIIEeH pu anekTpouse pactBopa CoSOy,
Brrancnute gakrruyeckoe KOJTUYECTBO METaJlIa, MTOJIYYeHHOTO Ha KaTo/Ie IPH IEKTPOIIH3E
Co(NO3s),, ecnu AJIEKTPOIN3 TPOBOAUIN B TeueHUH | 4. Beixoa metasnia no Toky coctaBui 85%.
YKakuTe BO3MOKHBIE TPUYUHBI YMEHBIICHHUS BBIX0JIa METAJIJIA 110 CPABHEHUIO C PACUETHBIM.




6) HOpﬂ)IOK NMpOBECACHUSA l'[pOMQ)KyTO‘lHOifI aTTeCcTaluu, 1NoKa3aTe/im 1 KpUTEpuu ONCHUBAHUSA

[TpomexxyrodHasi aTTecTalysl 10 JUCHHUIUTUHE «XUMHD BKIIOYAET TEOPETHUECKHE BOTIPOCHI,
MO3BOJISIOIINE OIICHUTh YPOBEHb YCBOCHHUS OOYYaIONUMUCS 3HAHWH, W TPAKTUYECKHE 3aTaHHs,
BBISBIISIOIINE CTENICHb COPMHUPOBAHHOCTH YMEHHH 1 BIIAJICHUI, IIPOBOAUTCS B opMe IK3aMeHa.

DK3aMeH 10 TAHHOM TUCIHITIMHE IPOBOIUTCS B YCTHOH (popMe TI0 IK3aMEeHAIIMOHHBIM OniieTam,
KaX/IbI U3 KOTOPBIX BKIIFOYAET 2 TEOPETUUESCKUX BOIIPOCA U OJTHO MPAKTUIECKOE 3a[aHHE.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA:

— Ha OLEHKY «O0TJH4YHO» (5 OamoB) — oOydaroluiics JIEMOHCTPUPYET BBICOKUN YpOBEHb
C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CUCTEMAaTHYECKOe W TIyOOKOe 3HaHWE Y4eOHOTO
MaTepuasia, CBOOOJHO BBHINOJHACT TPAKTHUECKHE 3aJaHus, CBOOOJHO ONEpUPYeT 3HAHUSIMH,
YMEHUSIMH, IPUMEHSIET X B CHTYaIUSIX TOBBIIICHHON CII0KHOCTH.

— Ha OIEHKYy «xopomo» (4 Oamna) — oOydamooluiics JIEMOHCTPUPYET CpeJHUNl YpOBEHb
COPMHUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JOITyCKalOTCS
HE3HAYUTENbHBIC OIIMOKM, HETOYHOCTH, 3aTPYIHEHHUS NpPH aHAIUTHYECKUX OIEpalusaX, MepeHoce
3HaHUH W yMEHUI Ha HOBBIE, HECTAHIAPTHHIC CUTYAIIHH.

— Ha OLIEHKY «yI0BJeTBOPHUTEJLHO» (3 6aia) — oOydaromuiics JeMOHCTPUPYET IOPOrOBbIN YPOBEHb
C(OPMHUPOBAHHOCTH KOMIIETCHIIMI: B XOJI¢ KOHTPOJBHBIX MEPOIPHATHN JOMYCKAIOTCS OLIMOKH,
MPOSIBISIETCSL  OTCYTCTBHE OTACTBHBIX 3HAHWM, YMEHHW, HABBIKOB, OOYYAIOIIMICS WCIIBITHIBACT
3HAYUTEIBHBIE 3aTPYIHEHHS TIPHU OTIEPHPOBAHUY 3HAHUSAMHU M YMEHHSIMH TIPU MX MEPEHOCE Ha HOBBIC
CHTYallUH.

— Ha OIIEHKY «HEeY/I0BJIETBOPUTEILHO» (2 0amia) — oOydaromuiicss IeMOHCTPUPYET 3HAHUS He OoJiee
20% TeOopeTHYeCKOro Mmarepuaja, JOIyCKaeT CYIIeCTBEHHBbIE OIIMOKH, HE MOXKET II0Ka3aTh
MHTEIUICKTYaJIbHbIE HABBIKKA PEIICHUS IPOCTHIX 33/1a4.

— Ha OIICHKY «HEYI0BJEeTBOPUTEJbHO» (1 0amn) — oOydJaroniuiics He MOXET NOKa3aTh 3HAHUS Ha
YpOBHE BOCTIPOM3BENEHHS U OOBSCHEHHS HWH(POpMAIMK, HE MOXET I0Ka3aTh HHTEIUICKTYaJbHBIC
HaBBIKH PEIIEHHSI TPOCTHIX 33/1a4.

8. YueOHO-MeTOAMUYECKOE M HH(POPMAIMOHHOE 00ecTieYeHUue TUCIUITUHBI
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Ceenenns goctynssl Takke Ha CD-ROM.
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4. Mumypuna, O. A. Xumudeckass kuHeTHKa. COCTOSHUE XMMHUYECKOIO PaBHOBECHS :
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851.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpooObekT. - TekcT : 3IEKTPOHHBIN. -
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3. Komsina, JI.I'. CkopocTh XUMHUUYECKHX PEaKIMi M XUMHYECKOE paBHOBecue: MeToandecKue
yKa3aHHUs K JJa0OpaTOPHBIM paboTaM MO JTUCHUIUIMHE «XUMHSI» U1 00yJaronXcsl BCeX HalpaBiIeHUI
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r) [Iporpammuoe obecnieuenue u MHTepHer-pecypcebi:

IIporpammHoe oGecrieyenne

Haumenosanue [10 Ne norosopa Cpox neiicTBus
JIUICH3UN
MS Windows 7 Professional(nw| 1557 16 0108102018 11.10.2021
KJIACCOB)
MS Office 2007 Professional No 135 ot 17.09.2007 0eccpovHO
7Z1p cB0001HO pacnpocTparsemoe 110 OCCCPOIHO
FAR Manager cB00O0HO pacmpocTparsemoe 110 OECCPOUHO

HpO(l)eCCI/IOHaJ'IbHLIe 0a3bl JAHHBIX U I/IH(])OpMaIII/IOHHbIe CIIPpaBOYHBLIC CUCTEMbI

HasBauue xypca CchuIKa
OnexkTpoHHas 0a3za nmepuoguyeckux m3manuii East e .
View Ir;formation Servri)ces, 000 «MIBUC» https.//dlib.castview.com/
HammonasHass  wHGOPMAaIMOHHO-aHATUTHICCKAS
cuctema — Poccuiickuii  unHgekc Haygnoro|URL: https://elibrary.ru/project_risc.asp
mutupoBanus (PMHII)
[TouckoBas cucrema Axkaaemusi Google (Google
Scholar)
Wndopmanrionnas cucrema - EnuHoe 0KHO
JOCTyIa K HHPOPMAIIMOHHBIM pecypcam
denepalibHOE  TOCYJApPCTBEHHOE  OFOKETHOE
YUpEXKJICHUE «DenepanbHbIi unacrutyT|URL: http://www]1.fips.ru/
MPOMBIIICHHON COOCTBEHHOCTIDY
Poccuiickas ~ T'ocymapctBeHHass ~ OubOinmoTexa.
Karazorn
OnekTpoHHBIE pecypchl Ombmmoreku MITY wuwm.
I".. HocoBa

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

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

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

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

9. MaTepuajibHO-TeXHUYECKOe olecriedeHne U CIUNINHBI



MaTCpI/IaJ'H)HO-TCXHI/ILICCKOG oOecneycHue JUCHUIITTMHBI BKIIFOYACT:

Tun n Ha3BaHWE AyTIUTOPUH

OcHallleHrue ayIuTopun

YueOHbIe ayAUTOPUH IS
NPOBEACHUS 3aHATUI
JEKIIMOHHOTO THUIIA

MynbTUMEIUHHBIE CPEACTBA XpaHEHUs, Iepeaadyn |
NpeAcTaBlIeHUs UHPOpMaALUU

YyeOHble ayJUTOPUH JJISI
MpOBeJICHHS T1abOPaTOPHBIX
3aHSATUH, TPYIIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTALNH,
TEKYIero KOHTPOJIs U
MPOMEXYTOYHOU aTTECTANHU

OO6opynoBaHue AJi BHIIOJTHEHUS 1a00paTOPHBIX paboT,
XUMUYECKas MOCy/a, PEaKTHUBHI,
Harnsaasie Matepuansl: TaOIUIBI, CXEMBI, TUIAKATHI.

[Tomemenus nus
CaMOCTOSATENbHOU paboThI
oOyuaromuxcs

[lepconanbuble kommbioTepsl ¢ mnakeroMm MS  Office,
BBIXOJIOM B VHTEpHET W C JOCTYIOM B JJIEKTPOHHYIO
WH(POPMAITMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCUTETA

[TomereHus s XpaHEHUS U
MPOGUIAKTUYECKOTO 00CITY)KHBAHUS
y4eOHOTO 000pyI0OBaAHHMS

Crennaxu, celibl 1151 XpaHeHHUs yueOHOTro 000pyJ0BaHUS
NHCTpyMEHTHI 111 peMOHTa J1ab0paTOPHOTO
o0opynoBaHus.




