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Pabouas nporpamva cocrasiena wa ocnose PIOC BO no HanpasieHuio  [OArOTOBKH
15.03.05 KOHCTPYKTOPCKO-TEXHONOTHYECKOe oObecneueHne MalllMHOCTPOHTEIBHBIX [TPOM3BOJICTS,
yraepxaennoro npukazom MOuH P® ot 11.08.2016 r. Ne 1000.

PaGowas  nporpamma  paccMoTpeHa M ofoOpeHa  Ha  3aceaHum  Kadeapsl  XHMHH

« 22» oxtadps 2018 r., nporokon Ne 2.
3as. kadenpoii /Mg [ HJL. Meaaung

PaGoyas nporpaMma o000peHa  METOAMMECKOH KOMHMCCHEH  MHCTHTYTa  €CTCCTBOZHAHMA M
cranaapTHiauny « 29 » oxkraopa 2018 r.. nporokon Ne 2.
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Pabouas nporpamma cocrapiena: JIONEHT Kadepbl XHMHH, K.T.H., JIOUCHT

)

/P, Myaauna
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1. Ileain ocBOEHMSI AMCIUTIIIMHBI

[lensiMu OCBOEHMSI UCHUIUIMHBI «XUMUS» sBiIgeTcs (opMupoBaHHE (QyHAAMEHTAIbHBIX
3HAHUW B 00JIaCTU COBPEMEHHOW XUMHH, BKJIIOYAIOIIUX OCHOBHBIE IIOHATHUS, 3aKOHBl U
3aKOHOMEPHOCTH, OIMCBHIBAIOLIME CBOMCTBA XHMMHMYECKHUX COECIMHEHMI; pa3BUTHUE HABBIKOB
CaMOCTOSITENTbHONW paboThl, HEOOXOMUMBIX MJISi MPUMEHEHHS XWMHUYECKUX 3HAHUHM TPU H3Y4YCHHUH
CHELUAIbHBIX JUCUUIUIMH U JAJIbHEUIIEH TPAaKTUYECKON A TEIbHOCTH.

2.MecT0 AHUCUMILIMHBI B CTPYKType 00pa3oBare/ibHOM MNPOrpaMMbl MOATOTOBKH
0akajiaBpa

Jucrunuaa b1.B.18 «Xumus» BXOIUT B BapHaTUBHYIO 4YacTh Ojoka 1 oOpasoBarenbHON
MIPOTrpaMMBI.

Jlig u3yyeHus: AUCUMILTMHBI HEOOXOIMMBI 3HAHUS, YMEHUS U BIaJeHUs, CPOPMUPOBAHHBIC B
pe3ynbraTte TONy4YeHHUs CpeaHero (MOJTHOro) OoOmero oOpa3oBaHHS IO JAUCHUILIMHAM «XUMUS»,
«Duzuka», «MaremaTuka.

3HaHUSA U yYMEHUS O0Yy4YaroIMUXCs, MOJTYYEHHBbIE MPU M3YYCHUM JaHHOW AUCIUIUIMHBI OyayT
HEOOXOMUMBI UM TpU JajbHEHIIeM M3yuYeHWH TaKuX AUCHUIUIMH, Kak «be3omacHocTh
KUZHEICSITCIBHOCTI Y.

3 Komnerennuu odyuarierocsi, gopmupyeMbie B pe3y/ibTaTe 0CBOCHHS AUCHMILIMNHBI U
IUIAHMPYeMble pPe3yJIbTAaThl 00y4YeHust

B pesynbrare 0cBOCHHUS TUCHUILUIMHBI «XUMHUS» 00yUdaromuics JOHKEeH 00IaaTh cleayomei
KOMIIETEHIIUEH:

CTpyKTYpHBIN 3JIEMEHT [Tnanupyemble pe3ynbTaThl 00yYeHHUS
KOMIIETEHIUHU

OIIK-1
CIIOCOOHOCTBIO  WCTIOJB30BaTh  OCHOBHBIC  3aKOHOMEPHOCTH, JICHCTBYIOIIME B  IpoIecce
W3TOTOBJICHHS] MAIIMHOCTPOUTEIBHBIX M3ENUN TpeOyeMoro KauecTBa, 3aJJaHHOTO KOJIMYECTBa MpHU
HAaUMEHBIIINX 3aTPaTax OOIIEeCTBEHHOTO TPy/a
3HaTh - OCHOBHBIE XUMHUYECKHE ITOHSITHS, TTOJI0KEHUS U 3aKOHEIL;
- COBPEMEHHBIE HAMPABJICHHsSI PA3BUTHS HAYUYHBIX TEOPHIl;
- METOJIbI TEOPETHUYECKOTO M OIKCIICPUMEHTAILHOTO HWCCIICIOBAHUS B
0071aCTH XUMHHU
VYmetn - pemarh pacueTHbIC 3a/1a491 PUMEHUTEITBHO K MaTepUaTy IPOrpaMMBbl;
- TMPOTHO3UPOBATH BO3MOXHOCTH MPOTEKAHUS CAMOMPON3BOIBHBIX
ITPOIIECCOB B PA3JIMYHBIX XUMHUECKHX CHCTEMax
Brnanets - HaBBIKAMHU TPUMEHEHHUS OCHOBHBIX XHUMHUYECKHX 3aKOHOB B
npo¢eCCuOHATBHON IeATETHHOCTH;
- MPaKTUYECKUMHU HABBIKAMHU TEOPETHUYECKOTO U IKCIEPHUMEHTAIHLHOTO
HUCCIIEIOBAHNA B 00I1aCTH XUMUAH

[1K-2

CIIOCOOHOCTBIO HCIIONIb30BATh METOJbl CTAHJAAPTHBIX MCIBITAHUA IO ONpPENENeHUI0 (U3UKO-
MEXAHUUYECKUX  CBOMCTB M  TEXHOJOTMYECKMX  IIOKa3aTeledl  MaTepuaJloB M  TOTOBBIX
MaIlIMHOCTPOUTENbHBIX HW3JENUNA, CTaHJApTHHIE METOJAbl MX NPOEKTUPOBAHUS, MHPOTPECCHUBHBIE
METO/Ibl SKCIIITyaTalluy U3

3HaTh - OCHOBHOE 000py/I0BaHUE U METOJIMKH ITPOBE/ICHUS OIBITOB;

- COBPEMEHHBIE METO/IbI KCIIEPUMEHTAILHOTO UCCIIEJOBaHUS B 0071aCcTH
XUMHAA

Ymeth - OIIPEIENSATh LEIH U 3a]1a4M UCCIIEI0BaHUM;

- BEIOpaTh HEOOXOAUMYIO METOAUKY IS IPOBEICHUS HCCIICAOBAHUS;

- IPOBOJIUTh SKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHNUS;




- IPUMEHSTH MOJTYYCHHbIE PE3YyIbTAaThl HA MPAKTUKE

Bnanets

- METOJMKAaMH MCCJICJJOBAaHUS U HaBbIKAMU pabOTHl B XHMHYECKOU
naboparopuu;

- HaBBIKAMU TEOPETHUYECKOT0 M HKCHEPUMEHTAIBHOTO HCCIIEAOBAaHUS B
00JacTH XUMHU M CHOCOOHOCTBIO OOBSICHATH HX  PE3YJbTATHI
IIPUMEHUTEIBHO K MPO(PECCUOHANBHOM NeSTETbHOCTH;

- CHOCOOHOCTBIO M TOTOBHOCTBIO COUYETATh TEOPUIO U TPAKTHKY IS
peleHys] HHKEHEPHbIX 33134




4. CTpyKTYypa M coiep:KaHue IUCHUIIHHbI

OO6miast TpyA0€MKOCTh AUCIHUIUIMHBI COCTABIISIET 3 3a4eTHBIX eauHuIlbl 108 akas. yacos:

KOHTakTHas pabora — 8,7aka. yaca.

— ayauTopHas — 8 akaj. 4acos;
— BHeayautopHas — 0,7 akaj. yac,

camocrositensHas padora — 95,4 akaj. 4acos;
MOJI'OTOBKA K 3a4eTy — 3,9 akaj. 4acoB
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1. Xumuueckast TepMOAMHAMHKA 1 16 -CaMOCTOSITEIBHOE u3ydeHue |3ammra KoHTpoJbHOM |OITK-1
y4eOHO u Hay4HOMU |paboTHI. -3yB
JUTEPATYPBI; IK-2
- pelienue KOHTPOJIBHOU -3yB
paboThI.
2. XuMuyeckasi KHHETHKa 1 14 -CaMOCTOSATEIbHOE u3ydeHue | 3ammra koHTpobHOM |OTIK-1
yueOHOi u Hay4YHOI1 | paboTBhI. -3yB
JIUTEpaTypsl; [1K-2
- pelieHue KOHTPOJIbHOU -3yB
paboTHI.
3. PacTBOpBI 1 2 | 221 19 - odopmieHMe oTyeTa IO |3almra naboparopnoii |OIIK-1
"1a0opaTopHBIM paboTam; paboThI. 3a1uTa KOHTPOJIBHOM | -3YB
-CaMOCTOSITEIBHOE u3ydeHue |paboThl. MK-2
y4eOHOI " Hay4yHOU -3yB
JUTEPATYPHI;
- peleHue KOHTPOJIbHOU
paboTHI.
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4. JlucriepcHbIE CUCTEMBI 1 12 -CaMOCTOSTEIILHOE M3y4deHHe |3ammra koHTposbHOM | OIIK-1
y4eOHO u Hay4HOMU |pabOTHI. -3yB
JIUTEPATYPBHI, I1K-2
- pelieHue KOHTPOJIBHOU -3yB
paboTHI.
5. OKHCANTENPHO-BOCCTAHOBUTENbHBIE| 1 14 -CaMOCTOSATEIbHOE u3ydeHue | 3ammTa koHTpobHOM |OIIK-1
IPOLIECCHI yueOHOi U Hay4HOI1 |paboTBhI. -3yB
JINTEPATYPBI; [K-2
- pelenue KOHTPOJIbHOU -3yB
paboTHI.
6. DIEKTPOXUMUYECKHE CHCTEMBI 1 2 2 20,4 - odopmieHue oOTYeTa  Io|3almra naboparopnoii| OTIK-1
nabopaTopHbBIM paboTam; paboThl. 3amuTa KOHTPOJILHOM |-3YB
-CaMOCTOATEIbHOE u3y4yeHue | paboThl. 11K-2
yueOHOU 51 Hay4YHOU -3yB
JUTEPATYPHI;
- pelienue KOHTPOJIBHOU
paboTHI.
HToro no aucuuninHe: 1 4 | 421 95,4 Kourpoasnas padora,
3a4er




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B npomecce mpenojaBaHUS — IUCHUIUIMHBL  «XUMHS» OPUMEHSAETCA  TpPaauIMOHHAs
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexumu mpoxoAsT Kak B HMH(OpPMAIMOHHOW (opme, riae MMEEeT MECTO IOCIeI0BaTEeIbHOE
U3JIO)KEHUE MaTepuasia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaTbHBIMU CPEICTBaMU, TaK U B (opMe JeKuuii-Oecepl WM AUaliora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM AaTaKW», JEKIUH-KOHCYJIbTAMU, TIE€ TEOPETUYECKUI
MaTepuai 3apaHee BbIAACTCS CTYIEHTaM JJIsi CAMOCTOSATEIbHOIO U3YYEeHHUSI, IS IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKs TPOXOJUT [0 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[ToMuMO 53TOro B JEKUMHM MOTYT MCIOJIb30BAaTbCSA 3JIEMEHTBHI MPOOJEMHOIO H3JI0KEHHUS.
[IpoGnemHas JeKusi HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMbI, KOTOPYIO B XO/1€ M3JI0KEHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs NpPEeACTaBisieT COOON 3aHsATHE, Mpearojararomiee
MHUIMUPOBAHHOE TMIpEenojiaBaTeyieM TMPUBICYCHUE AayAUTOPUU K PEUICHUI0 KPYMHOH HaydyHOU
npoOJieMbl, pPAacKpPhIBA€T BO3MOXKHBIE IIYTH €€ pEIHICHHUS, I1OKa3bIBACT TEOPETUYECKYI0 U
MPaKTUYECKYI0 3HAUYUMOCTh AOCTHKeHuH. Ha mpoOrmeMHON JeKIuMyu HOBOE 3HAHWE BBOAMTCS Kak
HEeM3BeCTHOE /s oOy4aromuxcs. [lomydennas nHdopMalus ycBauBaeTcs Kak JMYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojJaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BaHUEM JIEMOHCTPAIMOHHOTO XUMHUYECKOTO SKCIIEPUMEHTa, KOTOPBIA MO3BOJISIET Hanbosee
[IOJIHO pEeaIn30BaTh METOJ MNPOOJEMHOro OOy4eHHMsI Yepe3 IIOCTAHOBKY MpOOJeM C IOMOUIbIO
JNEMOHCTpAllUi SBICHUM, peakuuil uiu mporeccoB. Bo3MOXHO 0ObeAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOTO U PEaIbHOr0 3KCIIEPUMEHTA, YTO JIa€T BOZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamuzanuu  MHOOPMAIIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHON — TEXHOJIOTHH
MIPOBOAATCS JIEKLIMU-BU3YAIU3AIMK, B XOJE€ KOTOPBIX H3IIOKEHHE TEOPETUYECKOTr0 MarepHualia
COIIPOBOXKAAETCS MIPE3CHTALIEH.

JIeKIIMOHHBIN MaTepuall 3aKperuisieTcss B Xoe J1abopaTopHbIX paboT, B X0/€ KOTOPBIX yueOHas
paboTa MPOBOAUTCS C peaJbHBIMM XUMHYECKMMM BemiecTBaMu. Ha mabGopaTopHbIX paboTax
BBITNIOJHAIOTCS TPYIIIOBbIE WIM WHAMBUAYAJIbHBIE 3aJaHus 1O npoiaeHHoN TteMme. IIpoBenenue
abopaTOpHBIX PabOT HEOOXOIUMO TMPEABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHoi padoOThl B
XUMHYecKoi saboparopuu. OCHOBHBIM YCIOBHEM JIOIyCKa CTYAEHTOB K JlabopaTropHOW pabote
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeOopeThyeckoro BBeneHUs. [Ipu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOIO OOy4YeHHs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepuai IyTeM BBISBIEHUS CBsI3€d MEXAY KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooO0pa3HO  HCIOJB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3aMMOOOy4eHus (mapHylo paboTy) Tpex BHUIOB: CTaTMuYeckas Mapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs I1apa; COBMeEIIas €€ ¢ TEXHOJOrHel MOJYIbHOro 00ydeHusl. BoINOIHUB SKCIEpPUMEHT,
oOyyaroruecs: GopMyIupyrOT 0000IIEHHBIE BHIBOIBI 10 CEPUH OIBITOB, UCIIOJIB3YsI TIPUEMbI aHAJIOTHH
U CPaBHEHHS.

CamocTtosTenbHas paboTa o0yyaroumxcs sBiseTcs 0OJHUM U3 Hanbosee 3p(HEeKTUBHBIX CPENICTB
pa3BUTH MOTPEOHOCTH K Oyaymiemy camooOpas3oBaHuio. CamocrosTenbHas paboTa o0ydaromuxcs
BKJIFOYAET B ce0s camble pa3sHOoOOpa3Hbie (OpMBI y4eOHOUM ACSITEIHHOCTU: BBIMOJHEHUE JOMAIITHUX
3aJJaHui, 3aBepuieHne o(opmieHus 1a0OpaTOPHBIX pPadOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHUE
OCHOBHOTO U JIONOJHHUTENBHOTO MarepHaja Mo y4eOHMKaM M MOCOOHUSM, YTeHHE M MpopaboTka
HAay4YHOH nuTeparypsl B OHONIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paOoTa o0OydaroUIMXCS JOJDKHA OBITh HalpaBlieHa Ha 3aKperyieHHs
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOIO IpernojaBaTelieM, Ha MpopadOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITENTbHOE M3YY€HHUE, Ha TMOATOTOBKY K JIaOOpPaTOPHBIM 3aHATHUSAM, BBIOJHEHHE JOMAIIHUX
3aJlaHuM U OJIFOTOBKY K PYOSKHOMY M 3aKIIOYUTENbHOMY KOHTpouIto. [loMumo 3Toro, obydaromuecs
MPEJCTABIAIOT PE3yIbTaThl CBOCH CaMOCTOATENbHOM pabOThI B BUJIE NTPE3eHTALUIA.

CamocTrosTenbHas paboTa oOydaromuxcs Mo AUCUUIUIMHE «XHUMHUS» BKIIIOYAET pelleHne 3a1a4
U BBINOJHEHME 3aJaHUM  pPENpOAYKTHMBHOIO  XapakTepa IO alrOpUTMy, IpPEAIOKEHHOMY



MIPENO0/IaBaTEIIEM.

[Tpu npoBeneHN pyOEIKHOTO U 3aKITIOUYUTEIHHOTO KOHTPOJISI OCHOBHBIMU 3a7a4aMU, CTOSIIIAMH
nepeJ MperojaBaresieM, SBISIOTCA: BBIIBICHHE CTENEHH MPaBHWJIBHOCTH, 00beMa, TNTyOWHbI 3HAHUIA,
YMEHHUH, HaBBIKOB, IIOJYYEHHBIX IIPU M3YYEHUHU Kypca Hapsgy C BbBIIBICHUEM CTEIICHU
CaMOCTOATEJIbHOCTU B IPUMEHEHUH MTOTYyYEHHbIX 3HAHUH, YMEHUI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIEPUMEHTHPOBATh C HOBBIMU
dbopmamu koHTposisi. OOyyaromuMmcsl MPEeANaraloTcsl TECTbl M 3aJaud B DSJIEKTPOHHOM BHUJE, C
aBTOMATH3MPOBAHHOW CHUCTEMOH NpoBEepKU. B oTimume OT OOBIYHOrO TECTHPOBAHUS TAKOM CIOCOO
KOHTPOJISI TO3BOJISIET CTYACHTAaM B JII000€ BpeMs IPOUTHU TECT, MPOAHATU3UPOBATH OMIMOKU U MPONTH
TECT BTOPUYHO.

B nononHennn x Kypcy «XuUMHM» OOydYarOUIMICS MOXET HPOMTH B AUCTAHIMOHHOH (opme
oHJIaH-Kypc «Kak Xumusi o0OBSCHIECT U U3MEHSET OKpy)arommuii mupy». Kypce cocrout u3 10 nexuii.
Kypc nexumii ma€r mepBOHadaabHOE IIPEACTABICHHE O XMUMHMM U €€ POJIM B KU3HHM YEIOBEKA U
obmectBa. OH cocTouT U3 ABYX uacteil. [lepBas U3 HUX paccka3bIBaeT O TOM, KaK XMUMHs OOBACHSET
OKPYKaIOIIMM MHP: KaK YCTPOCHBI BEIECTBA, IOYEMY M KaK HAYT XUMUYECKHE PEaKIUH, KaKUe
BEILIECTBA OINPEIENISIOT CBOICTBA KUBBIX CUCTEM. BTopas yacTh moCBsLIEHA MPUKIAIHBIM acCleKTam
XMMHM: OHA MTOKA3bIBAET, KAK XUMHUS BIIMSIET HA KU3Hb OOIIECTBA U YJIYYILAeT MOBCEAHEBHYIO KU3Hb
monei. B Hell pacckas3biBaeTcsl 0 LHEHHBIX MPOAYKTAX XUMHYECKOW IMPOMBIIUIEHHOCTH, XUMUYECKHUX
croco0ax MPOU3BOJICTBA PHEPTUU M HOBBIX MaTepHajiax, HOBBIX BEIIECTBAX, UCIOJIb3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaX. ExxeHenenbHble 3aHATUS OyIyT BKIIOYATh MPOCMOTP
TEMaTUYECKUX BUICOJICKIMI U BBINOJHEHUE TECTOBBIX 3aJaHUN ¢ aBTOMATHU3UPOBAHHON MPOBEPKOM
pE3yNbTaTOB U TBOPYECKUX 3aJaHHUI ¢ MOcCienyrimuM oOcyxkaeHuem Ha Qopyme. Kypc sBusercs
001eo0pa3oBaTebHBIM, HE TPEOYeT CrIeUaIbHON MOArOTOBKH U PACCUNTAH Ha IHUPOKYIO aAYAUTOPHUIO
cllyliartesei, B IepByl0 ouepeb 00yJarolmMXcs HEXUMUYECKUX BY30B M (paKylIbTETOB U JIOACH, yiKe
MIOJIYYMBIIMX BBICIIEE OOpa30BaHUE, HO KEJNAIMX OO0JIbIIE Y3HATh 00 OKPYXKAIOLUIEM MHpPE U
MOBBICUTH CBOM OOIIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOAMUYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM padoThl 00yUa0IIUXCS

CamocrosarenbHass paboTa oOydaroUIMXcs MOApasfensercs Ha ayAuTOpHYIO, KoTopas
MIPOMCXOJUT KaK BO BpeMs JIaDOpaTOPHBIX 3aHATUM, TaK W Ha IJIAHOBBIX KOHCYJIbTALMAX, U Ha
BHEAYJAUTOPHYIO, MPOMCXOJAIIYI0 BO BpeMs MOJATOTOBKM CTYAEHTAaMHM OTYETOB IO JIAOOpaTOPHBIM
3aHSTHUSM U BBIMOJIHEHUS JOMALIHUX 3a/laHuH.

AynutopHas caMocTosiTelbHasi paboTa O0OydYaromMXCs IpearnoyiaraeT  IMPOXO0XKJIECHUE
TECTUPOBAHUSA MO KAXKJAOMY pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUAIOT TEOPETUUECKUE U TIPAKTUUECKUE
3a/laHus, OTBETHl Ha KOTOPBIE TPEOYIOT TIyOOKOro MOHMMAaHHUS W3YYEHHOTO MaTepuaya. TecTbl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXKIOMY BOIPOCY MpeajaraeTcs 4eThlpe BapuhaHTa OTBETOB, Cpelu
KOTOPBIX OJIMH WJIM HECKOJbKO TMpaBUJIbHBIX. OOpaboTKa pe3yJbTaTOB OCYIIECTBISETCA MyTEM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcHManbHOe
KOJIMYECTBO OAJTOB B K101 Teme Kypca — 10.

BapHaHTLI TeMaTH4YeCKHUX TeCTOBBIX 3aJaHui 19 TEKYIIEro KOHTPOJIisA
XuMHu4yeckas TePpMOANMHAMHUKA

B tectax mo Teme «Xumudeckas TEpMOJWHAMHUKA»: TEPBBIC IIECTh 3a/laHUN OIICHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0ai, a BOCBMOE, IEBITOE U JIECATOE 3aJaHusg — B 2 Oaya.

Tecr Ne 1
1. Tlpu paccMOTpeHHH XUMUYECKON PEAKIUH cucmemMda O3HAYaeT:

a) UCXOIHBIE peareHThI
0) MPOIYKTHI XUMHYECKOU PEaKIIHI



B) PEaKIIMOHHBIN COCY/T
I') HCXOJHBIE PEareHTHI U MPOIYKTHI PEAKITUI
2. Tlepssrii 3ak0H (TIEpBOE HAYAJI0) TEPMOIMHAMUKHA MaTEeMaTUUECKH 3aIMCHIBACTCS TaK:
a) PV =vuRT B) K= Aep (- EA/RT)
06) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBITNSI PEaKIIMOHHON cucTeMbl noBbimaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareicH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOMN crcTeMbl yMeHbIaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHUCTEMBI IOBBIIIACTCS
4. CrangapTHbIE TEIUIOBBIEC AP PEKTH NPUHATO 0003HAYATE!

a) AUct B) Q1013
6) AHozgg F) AHct
5. Kakwe u3 npuBeAEHHBIX PEAKIHi IBISIOTCS SHIOTEPMHUUCCKUMHE?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K]I:x/Moib
6) H,+4/2 0,=H,0, AH =242 K][/M0J1b
B) 1/2 N2+ 1/2 0O,=NO , AH =90 K]I>x/moib
r) 1/2H,+1/2 I,=HI, AH = 26 K]I/Mob

6. Kakas u3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe OOpa3oBaHHs okcuia azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2N,+0=NO B) 1/2 N2+ 1/2 O, = NO
6) N+ 1/20,=NO r) NH;+5/20,=2NO +3H;0
7. Tlpu BocctanoBienuu 16r okcuaa menu( || ) mo peakuuu :
CUuO () + C (rpagumr) = CU () + CO (y, mornotunocs 22 kJIx TENIOTHI.
DHTanbnus 00pa3oBaHUs OKCUAa MeaH ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
Hns peakmuu NiO o + C pagury = Ni ) + CO (). Onpenenure Bo3MOXXHOE HaIpaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHHS PEAaKIIUU MIPU CTaHAAPTHBIX YCIOBUAX U Mpu Temmneparype 627°C.

o

BemectBo AH®293  (KIx/Mo1B) S%9s (x/mMonb*K)
NiO ¢ -239,7 38
C (rpagu) 0 5,74
Ni ¢ 0 29,9
CO -110,5 197,4

B otBere ykaxure 3HaueHus sHepruu ['m6Oca mpu cTaHAAPTHBIX YCIOBUSX, MPU TeMIEpaType
627°C n TemmepaTypy Hadajla peakliu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak usMeHsieTcs YHTPONHSI IPU Pa3NI0KEHUU KapOoHaTa KalbIus?
a) YBEIIMUNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIIaeTCs ') HE 3HAI0
10. lanHas peaxmus:
2KC|O3 (TB) —2KCl1 (TB)+302 (@) AH<O
MOJKET CaMOITPOHU3BOJIEHO IMPOTEKAThH
a) B IPSIMOM HaIIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJIeHUHU T') HE 3HAI0

XuMuueckass KUHETHKA

B TECTaxX IIO0O TEMC «XI/IMI/I‘IeCKaH KHHCTHUKA. nepBoe, BTOpOe, TpeTI)e, quBepToe U I1ATOC
3amaHusa oneHuBaroTca B 0,5 Oama; miecTtoe, ceAbMOE, BOCEMOE, AEBITOE U JIecsAToe — B 1 Gami, a
OJIMHHAAIATOE — B 2,5 Oaja.



Tect Ne 1

1. Pa3zpen xumuu, U3y4darouuil CKOPOCTH U MEXAHNU3Mbl XUMUUYECKUX pEaKLUi, Ha3bIBAETCS

a) XMMUYecKas TepMOJIMHAMUKa

0) TepPMOXUMHUS

B) XUMHYECKasi KHHETHKA

2. CKOpOCTh XUMHUYECKON PEaKLUH — 3TO ...

a) BpeMs, 3a KOTOPOE MOJHOCTIO PACXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB

0) U3MEHEeHHE KOJIMYECTBA BEIIECTBA PEareHTOB (WK MPOAYKTOB) PEAKIMN B €IUHUILY BPEMEHH B

enuunie odbeMa

B) KOJIMYECTBO BEUIECTBA MPOJIYKTOB PEaKLU K MOMEHTY OKOHYAHHUsI peakluu
3. B kakux enuHHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakuu?

a) MOJIb JI e

0) Oe3pa3mMepHas BeTUYHHA

B) MOJIB C

4. Or xakux (pakTOpOB 3aBUCUT CKOPOCTh XUMHUUECKUX PEAKIINIA?

a) OT MPUPOJIbI PEaruPyIOLIUX BEIIECTB

0) oT TeMIiepaTypsl

B) 0T 00beMa peaklIMOHHOTO Cocyaa

5. CocrossHue  XHMHMYECKOTO  paBHOBeCHS  OOpaTUMBIX  IIPOLIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPALUSIMH IIPOIYKTOB peakuu

0) SHepruei aKTUBHU3aAIUU

B) KOHCTAaHTOI paBHOBECHS

6. Kak 3anuceiBaeTcs BeIpaskeHUE AJIs1 CKOPOCTH peakluu

4 NO(F) +6 Hzo 4 NH3(F) + 502 D)

a) V =k[NOJ*[H20] 6)V =K[NH3][0;] B)V = Kk[NO]‘[H.0]°

KOJIMYCCTBCHHO

Kak 3anumercs Bblpa)KeHI/Ie JUTS KOHCTAHTHI paBHOBecus peakiun A +2 B = C +D?

a) Kp = [C][D] / [A][B]*
6) Ke =[C][D]/ [A][B]
B) Kp = [A][B] / [C][D]

8. Kaxkoii oTpe3ok Ha quarpamMme Mokas3bpIBaeT 3HAYCHHE TEIUIOBOTO 3 dekTa peaknun?

ayl E % .
+
0)2 2
v
B) 3 'y
y 3
—y A

v

XOJI peaKInu

9. UYt0 MOXXHO CKa3aTh O PEAKIUH, H300pAKEHHOW Ha TUarpaMMe K Bompocy 87

a) PK30TCPMHUECKAs PEaKIUs

0) SHIOTEepMHUUECKAs PEaAKITUS

B) pEaKIUs ONHCHIBACT COCTOSIHUE PAaBHOBECHUS

10. PaBHoBecue peakmuu Fe 30 4 +4CO = 3Fe + 4CO,, AH>0
CMeEIIaeTcs BICBO.

a) IPY MOHMWKEHUHU TeMIIepaTypPhl

0) TIpy TOBBINICHUH TEMIIEPATYPBI

B) MIPH MTOBBIIIICHUH JIABICHUS



11. Jna peakuun Cyy) + 2 H 5 ) = CH 4 () Ipu HekoTOpo#i TeMIepaType KOHCTaHTa PaBHOBECHUS
paBHa 0,8. PaBHOBecHass KOHIIEHTpamus Bojaopoaa paBHa [,2 Momb/n. Berumcianre HCXOIHYIO
KOHIIEHTPALIUIO BOJIOPOJIA.

a) 1,2

0) 3.5

B) 5,0

PacrBopsI

B Ttecrax mo teme «PacTBOpBI»: MEpBOC 3aqaHUE OIECHMBAaeTCs B 1 Oai; BTOpoe, TPEThe,
4eTBepTOe, MATOC M IIecToe 3amaanus - B 1,5 Oamma; cempmoe, BOCBMOE, JCBSTOC M JIECATOC — B
0,5 6ama.

Tect Nel

1. dnsa ypaBuenus peakiun Cu SO4 + KOH — ... cokpaliieHHOe HOHHOE YpPaBHEHHE 3aMUIIETCS B BUJIE
1) 2K'+ S04 = K;S0,
2) Cu® + S0, +2K" + 20H™ = Cu(OH)zd + K,S04
3) CuSO, + 20H™ = Cu(OH)x\ + SO,*
4) Cu** +20H™ = Cu(OH),4
2. Macca (B r) xnopuaa Hatpus B 300 mut 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO
N1 2)2 3)11 4) 13

4. Ins nonasienust ruaponusa xjaopuaa xpoma (11I) cnegyer

1) 106aBHUThH COSHYIO KUCIIOTY

2) n00aBHUTH LIETOYD

3) pa3zbaBuUTBH pacTBOP BOMAOI

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUTOTOBJIEHHBIM U3 TUApPOCYyibpaTa KajdblUs M BOJABI, CyMMa
KO3 PHIIMEHTOB B YpaBHEHUH HEOOPATUMON JUCCOLMAIIMK PACTBOPEHHOI'O BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBOpHMOCTh OKcamara cepebpa paBHa 3,27-107 1/ 100r H,O. Omnpenenure npousBeIcHUE
pactBopumMoctu Ag2C204

1)510"  2)1,16:10° 3)10,7-10°° 4) 2,31-10°
7. MaccoBas 10J11 paCTBOPEHHOTI'O BEIIECTBA — 3TO OTHOLLIEHUE

1) wmacchl BemecTBa K Macce BOIbI

2) KOJM4YEeCTBA BEIECTBA K 00bEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KoIM4YeCTBa BEIIECTBA K 00BEMY pacTBOpa
8. K cnmabpiM sneKkTposiuTaMm OTHOCUTCS ...

1) ruapokcua aMMOHUS

2) TUAPOKCHUJ Kaus

3) XJIOpUa KaabIIHs

4) MapraHIoBas KHCJI0Ta
9. U3BecTHO, 4TO BOJHBIE PAaCTBOPHI MHOTMX COJIEH MOTYT MMETh ILIEIOYHYIO WM KHUCIYIO Cpeny.
[IpuuuHoOii 3TOTO SABNIAETCA ...

1) osnexrponus coneit
2) JIUCTIPOITOPIIMOHUPOBAHKE COJIEH
3) THapaTHpOBaHHE COJICH
4) THaPONU3 COJei
10.3nauenue PH uucroii Boast ipu 25°C cocrasiser
11 2)7 3)0 4) 10



Maruautoropckuii Texuuueckuii yuusepcurtet um. I'.M.HocoBa
JAucnepcHble CHCTEMBbI

B Tecrax mo Teme «JlucrepcHbIE CHCTEMBI»: IIEPBOE, BTOPOE, TPEThHE M YETBEPTOE 3aaHHUs
OIIEHUBAIOTCA B 1 Oair; IIATOE U IIECTOE 3a1aHusd - B 3 Oaia.

Tect Nel

1.  VYkaxwure pazMepbl YaCTHUI] KOJIJIOUTHBIX CUCTEM
1)  wmeHbie 1 HM
2)  Goabire 100 HM
3) or 1 am g0 100 am

2. Kakue HOHBI CIOCOOHBI BBI3BaTh KOATyJALMIO KOJUJIOWJA, YaCTUIBI KOTOPOTO HMEIOT
MOJIOKUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT

3. Jlna Kakoro 3JEeKTPOJUTA MOPOT KOATYJISIIUHN KOJUION/IA C MOJIOKUTEIFHO 3apsKCHHOW YacTHIIEH
JOJI’KEeH OBITh HAUMEHBIIUM?
1)  xuopun Kanus
2) cynbdar Kanus
3) oprodocdar kanus

4.  Muuenia 3055 HIMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”

KAaKOM AJIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuiu3aropa?
1)  xmopun xenesa (111)
2) Boja
3)  THAPOKCHI Kaus

5. Ilpu B3aumopmeiictBuu 20 mu 0,001H nutpata ceunma (1) ¢ 10 mum 0,02H cynwsdara xanus
oOpa3yercs 3016 cynbdara cunma (I11). K xakoMy anekTpoay IOMKHBI IEpeMenaThCsl YaCTHIIBI
JUCTIEPCHOM (a3bl MpH d1EKTponn3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kadHomy

6. B naBe konObI HaTUTO 10 SO MIT 307151 THIPOKCH A Kele3a. JIJisT TOro 4ToObI BBI3BATh KOATYIISIIIHIO
307151 oTpeboBanock 100aBUTh: B mepBy — 5,3 Ma 1H pactBopa xiopuaa xanus; B APYTyHO —
18,7 mn 0,001H pactBopa ¢ochara nHaTpus. Berumcnure mOpor KOarymasiud KakJIOTO
AIIEKTPOIIUTA.

OKHCAUTEIbHO-BOCCTAHOBHUTEIbHBIE npoueccChl

B tecrax nmo teme «OKHCIUTETHbHO-BOCCTAHOBUTENIBHBIE MPOLIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOEC M MATOE 3a7aHus onleHuBaroTcs B 0,5 O6anna; mectoe — B 1 6amr; ceapmMoe U BOCbMOE — B 2
Oamta, a qeBsToEC — B 2,5 OajioB.

Tecr Ne 1

1. OKHCIHUTENB — 3TO aTOM, MOJIEKYJIa WIIA HOH, KOTOPBIH ...
1) yBenMuHMBAET CBOKO CTEIICHb OKUCICHUS
2) TPHUHUMAET SJIEKTPOHBI
3) oTmaeT CBOM 3JICKTPOHBI
2. TIporiecc BOCCTaHOBICHHUS KMEET MECTO B CIyYae, KOrja ...
1) He#TpasbHBIC aTOMBI TPEBPAIIAIOTCS B TIOJIOKUTEIHHO-3aPSHKEHHBIC HOHBI
2) TOJIOXKUTEIBbHBIN 3apsi/] NOHA YMCHBIIIASTCS



3) OTpHLATENBHBIH 3apsi/1 HOHA YBEIHYHBACTCSI
3. U3 npencraBiaeHHbIX HUXKE peakunii kK OBP nucniponopuyroHMpoBaHus NPUHALIEKHUT ...

1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBHTEIISIM OTHOCSITCS ...
1)  mertauibl, BOAOPO, YIIEpOI
2)  aKTHBHBIC HEMETAJLIBI
3)  DJIEMEHTHI, HAXOMAIINECS B CPEIHEH YaCTH TEPHOANICCKON CHCTEMBI
5. CterneHu OKUCIIEHUs KUCIOpO/ia a) B BoZie U 0) B MEPOKCH/IE BOJIOPOJa COOTBETCTBEHHO PaBHHI . ..
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. Ilepmanranar kanust B OBP, npoTekaronux B KHUCJIOW cpejie, BOCCTAaHABIUBAETCA JI0 ...
1)  karmona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcupaa maprania (1) MnO
7. B peakumu, npotekaromnier mo cxeme Cr,Sz; + KNO3 2 KyCrO4 + K;SO4 + NO okuciieHuo
MTOJIBEPTarOTCSI CICAYIONTUE SJICMCHTHI ...
1) asormcepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma k03 PHUIMEHTOB B peaKInu, MPUBEICHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma k03 dunuenron B peakiurn KMnO,4 + HC oy =2 ... paBHa
1) 30 2) 26 3) 35

3HeKTp0XI/IMI/I‘lECKI/Ie CUCTEMBbI

B Tectax mo Teme «DNEKTPOXUMHUYECKHE CHUCTEMBI»: IEpPBOE, BTOpPOE M TATOE 3a/laHus
OIICHUBAIOTCS B |1 Oaiut; TpeThe M YeTBepToe 3a1anus— B 1,5 Oana; mectoe u ceapMoe — B 2 Oaa.

Tect Nel
1. DaexTpoaHBIN MOTEHIMAN ONIPEAETSIOT 110 YPABHEHHIO ...
1) Hepncra
2) MenneneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuueckoro siaemeHta MQIMQgSO,||CuSO4Cu mpu craHmapTHBIX
YCIIOBUSX
1) —-2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpoaykThl 00pa3yroTcsl Ha KaToJIe PH AJIEKTPOJIM3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) xucnopon
4. Ykaxute cyMMy KO3 GHUIIMEHTOB B YpaBHCHHUH dJICKTpOIn3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8



5. Kakas W3 IpHUBEICHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMH  MPOTEKaeT
CaMOTIPOM3BOJILHO B MPSMOM HarpaBJIeHUH?
1). FeSO4 + Cu —...
2) CuSO4+ Fe —...
3) CuSO4+ Na—...
4) HCI+Cu—...
6. Bblunciure Maccy LMHKA, HOJYYEHHOTO IpH 3JEKTpoju3e Cyib(ara IUHKA, KOTOPBIN
npoBoAwIK B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°
7. IlpuBemuTe CXEMBl OHIIEKTPOAHBIX IMPOIECCOB M MOJEKYISIPHOE YpaBHEHHE pEeaKIuH,
HPOTEKAOUICH MPH AIEKTPOXUMHYECKONH KOPpO3uH raimbBaHonapbsl Zn|Mg B CEpHOKHCION
cpexne. B orBete ykaxkure cymmy K03 (pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.
1) 6
2) 5
3) 4
4) 8

BHeaynutopHash camocTosiTesIbHass paboTa 0OydYaroIIMXCsl OCYIIECTBIISIETCS B BUC H3yUCHHS
JUTEPATYpPhl TI0 COOTBETCTBYIOIEMY pa3jieily ¢ MpopaboTKoN Marepuana; opOpMIICHHS OTYETOB IO
71a00PaTOPHBIM padOTaM U BBITOJIHCHHS JOMAITHUX 3a/IaHUH.

Bapl/laHTbI TeMaTHYeCKHUX JOMAIIHUX 3aJaHui 11 BHeayHHTDpHOﬁ CaMOCTOATEIbHOI paﬁoTI)I
CTYACHTOB IO TEMaM

Jlomammuee 3aganue Ne 1
1o TeMe «XUMHYeCKAasi TEPMOTUHAMHUKA»

B nomarHem 3aaHuu 1Mo TeMe « XUMUYecKkas TepPMOJIUHAMIKAY: TIepBasi 3a/1a4a OIICHUBACTCS B
2,5 6anna; Bropas — B 1,5 Ganna; Tpetss — B 1 Oam.

3amaga Nel

Hus peakumn CHy ) + CO; (o = 2 CO ) + 2 H, () ompenennre BO3MOKHOE HalpaBlICHHE
CaMOITPOU3BOJILHOTO TEUYEHHUS PEAKLIMU MIPU CTAaHAAPTHBIX YCIOBUAX M IIpu Temneparype T = 927 °c,
€cli TeIrI0BOM 3((eKT peakuu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbIIEISAETCS
WIA TIOTJIOUIAETCS SHEpPrus B XOJA€ peakiuu; O) NpUYMHY HAWJECHHOTO H3MEHEHMs SHTPOMMH.
PaccunraiiTe TemnepaTypy Hadana peakyH.

3amaga Ne2

Beraucnure temnoBoit addext peakuun: CaCs ) + 2 HoOr = Ca(OH); () + CoHos (1), moms3ysice
CTaHJAPTHBIMH TEIUIOTaMHU 00pa30BaHMs pearupyrounux BemecTB. CKOJIbKO TEIIOTHI BBIIEIUTCS HITH
MOTJIOTHTCS TipU oOpazoBaruu 2,24 1 CoH,?

3amaga Ne3

[Io TepMOXMMHYECKMM  YpaBHEHMSIM  paccuMTaiTe  TemioBod  3¢pdexkT  peakuuu:
Hy ) + COz ) = CO () + Ho Of). TepMoxumudeckue ypaBHEHUS:

a) Hp ® T 15 0, o= H,O )» AH =-241,9 x]JIx;

6) 2 CO ™ T (0)) ™= 2 CO, (r)> AH =-566,2 x]Ix.

Jlomaimnee 3aganue No 2
I10 TEME «Xnanecxaﬂ KHHETHKA)»

B nomamiHem 3aaHuUM MO TeMe «XHWMHYeCKas KWHETHKa»: MepBas 3ajada oleHuBaeTcs B 1,5
Oamna; Bropast — B 0,5 Gana; TpeThs, 4eTBepTas u nsras — B 1 6a.



3amaua Nel
Peaknus mporekaer no ypasHenuro: O, ) +2 CO = 2 CO; (. HavanbHbple KOHLIEHTpanuu
pearupyromux BemectB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 Monb/1. Bo ckoabko pa3 H3MEHHUTCS
CKOpOCTh MpsAMOW peakuuu, kornpa mnpopearupyeT 30% CO? Bo CKOIbKO pa3 M3MEHATCS CKOPOCTH
MPUMOHN ¥ 00paTHOM peaKiuu, €CIU YBEIHYUTh JaBJICHUE B CHCTEME B JiBa pasza?
3agaya Ne2
[Tpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpems, mpu KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYNUT B PEAKIHUIO NpU
temnepatype 200 °C, ecin TeMITepaTypHbIH KOA()(PHUIIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoiIbko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh PEaKIUu?
3agaya Ne3
Haiinure HavanbHble KOHIIEHTPALIMM UCXOJHBIX BEIIECTB U KOHCTAHTY PaBHOBECHUS PEAKIUU:
Fe (7 + H20 ) = FeO () + Hy (1), eciin paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOLIHMX BEIIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.
3amaua Ned
Hus peaknuonnoit cucremsl: CO y + HyO oy = CO2 (y + Hy () HavanbHbIE KOHLEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n. Onpeaennute KOHIESHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBEcCHUs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHLIEHTpAIMU PEareHTOB KOHCTAHTHI PABHOBECHS CISAYIOIMIMX PEAKIIUAMN:
Nz(r) +3 Hz(r) =2 NH3(r), AH =-922 k]I x;
COQ(F) +C = 2 CO(F), AH =+160,5 KI[)K;
CO(F) + HzO(r) =CO, o T Hz(r), AH =-41,1 kI x.
VYkaxuTe HanpaBiICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU MOHMKEHUH
TEMIIEPATyphbl, €CIH [aBJCHHE IOCTOSHHO, O) MPHU TMOBBLIIIEHWU [AaBIECHUS, €CIM TeMIleparypa
MMOCTOSIHHA.

Jlomamnee 3axanue Ne 3
no reme «PacrBopsn»

B nomammnem 3amanum mo Teme «PacTBopel»: TepBas, BTopas, TpeThs M TMATas 3a7aud
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6ana.

3amaua Nel

B kakom o6beMe Boabl cienyeT pactBoputh 1351 SNCl, ans momydenus 3M pacTBopa xjopuaa
onoBa (I1) ¢ mnotHocThIO p = 1,405 T/™MN?

PaccuuraiiTe: a) MaccoByr OO0 BEIIECTBA B pacTBOpe; 0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTD; T') TUTP; 1) MOJIBHYIO JIOJIO BEIIECTBA B PaCTBOPE.

3agaya Ne2

3akoHUNTE MOJICKYJIIPHBIE W  HAIIMIOHUTE COKPAIICHHBIC HWOHHBIC YPAaBHCHUA peaKHI/II\/’I
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe MO JBa MOJIEKYJSPHBIX YPABHEHUS PEAKIU K CIETYIOIIUM HOHHBIM:

Ba®* + CrO,~ — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H' — Zn** + H,S



3amaga Ned
Boruncnure pH 0,05M pacTtBopa cepHON KUCIOTHI.

3amaga NeS

Kakue u3 ciemyromux coseit moasepratorcs ruaponusy: NaSiOs. Cu(NOgs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a COOTBETCTBYroUMX coneil. Kakoe 3Hauenue pH (<
Win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiimure npoussenenue pacrBopumoctu PHCly, eciim B 200 Mt Boabl pactBopsiercst 2,17 T 3Toro
COEIMHEHMUSL.

Jlomainee 3aganue No 4
1o TeMe «OKMCIUTETbHO-BOCCTAHOBHUTEIbLHbIE MPOLECCHD)

B nomammuem 3amanum mo teme «OKHCINTEIHLHO-BOCCTAaHOBUTEIBHBIE MPOLECCH: IepBast
3ajaua oneHuBaercs B 1,5 6anna; BTopas — B 2,5 Oamna; Tpetbs — B 1 Gat.

3amaya Nel
[Tonoepute k03(pPUIMEHTHI B YpPAaBHEHHSX OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIUH.

VYKaxuTe TUN KaXXI0H peaklvu.

PaccuuTaiiTe 3JEKTPOJIBMXKYIIYIO CHIY M OINPEACIUTE HANPABICHHE CaMOIPOU3BOJIBLHOTO
MPOTEKAHUS TEPBOM pPEaKIHUH IMPU CTAHIAPTHBIX YCIOBHSX, UCIOIB3YS 3HAYCHUS OKHUCIHTEIHHO-
BOCCTAaHOBUTEJBHBIX ITOTEHIIHAIIOB:

HJ + H3POs — J, + H3PO3; + H,O

HNO, — HNOs; + NO + H,0

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

NH;ReO, + H, — Re + NH3; + H,0

KBrO — O, + KBr

3amaga No2

CocTaBbTe YpaBHCHHS OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKITHIA:

KMnO4 + NaNO, + H,0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,0g + NaOH —

Bi,O; + C —

Mg + HNO3 (pa36) —

3agaga Ne3

Jlausl 7B OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mapel: KNO;, KNOjs; u Pb(NOs),, PbO..
[Tonb3ysick TaOyuIeld CTAaHAAPTHBIX OKUCIHTEIHLHO-BOCCTAHOBUTEIBHBIX TOTEHIIUAIOB, COCTABBTE
ypaBHEHME BO3MOXXHOW peakiuu B ykaszaHHoiH cpene (HNOj). Paccuuraiite 3HadeHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

Jlomamnee 3aganue Ne 5
10 TeMe «JJIeKTPOXMMHUYECKHE CHCTEMbI»

B nomaminem 3agaHuu o TeMe «JIeKTPOXUMHUUYECKUE CUCTEMBI»: TIepBasi 3a/1aya OllEHUBACTCS B
1 6amr; BTOopas — B 1,5 6aymna; Tpethst — B 2,5 Oasna.

3agauga Nel
CocraBbTe JJIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJEKTPOJHBIX TMPOIECCOB U  MOJEKYISPHOE

ypaBHEHHE TOKOOOpa3yrollell peakiiy, MPOTEKarolield Mmpu paboTe raJbBaHHYECKOrO 3JIeMEHTa
Co/Co(NOs); // AI(NOg3)s/Al. Paccuunraiite DJIC (E) raqpBaHUYECKOro 3JIEMEHTA MPHU CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHSAB MOTEHIMAJ aHOJA PABHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUMUTANTE KOHICHTPAIIUIO
KaTHOHOB MeETa/ula B KaTOJAHOM pacTBope, mnpu kotopoi DJIC rarbBaHHYECKOrO JJIEMEHTA
ymensiutes Ha 0,02B.



3amaga Ne2
IIpuBenure

CXCMBI

JJIEKTPOJHBIX IIPOLECCOB M MOJICKYJSIPHBIE yYpPAaBHEHUS PpEaKLui,

MPOTEKAIOIINX MPH AJIEKTPOXUMUYECKON Koppo3uu ranbBanomapsl Co/Ni: a) B kucimoii cpezae; 6) BO

BJIA’JKHOM BO3YXC.

OmnpenenuTe yObUTb MacChl aHOAA MPH KOPPO3UH B KUCION cpene 3a 20 MHH, €CIIH CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3amaga Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHHS OJJIEKTPOJIHBIX IPOLIECCOB (AHOJI HHEPTHBIA) U
MOJIEKYJIIPHOE YPABHEHUE PEAKIUU, IPOUCXOIAILEH TP SJIEKTPOIIH3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOqy,

Bbruuciure QakTHuecKoe KOJIMYECTBO METaula, MOJYYCHHOTO Ha KaTojie IPH SJICKTPOIIU3e
Co(NO3)2, ecitu 3JIeKTpOIIH3 MIPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia mo Toky coctaBui 85%.
VYKakuTe BO3MOXKHBIC TPUYHHBI YMECHBIICHHS BBIX0JIa METAJIJIA [0 CPABHEHUIO C PACUCTHBIM.

BapuanT nomMamHeil KOHTPOJLHON padoThI

BAPHUAHT Ne 1

CHUCTEMA 3JIECMCHTOB
CTPOEHUE aTOMA

TEMA 3AJIAHUE
3aganue 1. OKoOHYaHME SJIEKTPOHHOU (OPMYIBI ....65°6p" . Ykaxute
MOJIOKEHUE DJIEMEHTa B TEPUOJMYECKON CHUCTEME: TIEepUuoi, TpYIIIY,
Tema 1. MOArpyMIy, Ha3BaTh 3MeMeHT. CocTaBbTEe IEKTPOHHYIO POPMYITy aToMa
IMepuoguueckas AJEMEHTA. YKaXUTE 3JIEKTPOHHOE CEMEMCTBO, METAJI WJIM HEMETAJL.

CocraBpTe 3MEKTpOHHO-Tpaduyeckyro (opmyny A yKa3aHHBIX
AJIEKTPOHOB B HOPMAJILHOM COCTOSTHUMU.
3aganue 2. VYka3aThb Bce€ KBaHTOBBIE 4YHCIA [UIS  AJIEKTPOHOB,

OTBEUAIONIUX CIICAYIONICH AJICKTPOHHOU (hopmyIie Sp6

Tema 2.
KuciaorHo-ocHoBHBIE
CBOJCTBA BelIeCTB

3az[alme. CocTraBbTe YpaBHCHUA peaKLIPIfI, IIpU NMMOMOIINU KOTOPBIX MOKHO
OCYHICCTBUTL CICAYIONINE MPEBPALICHUA
Zn — ZnO — ZnCl, — Zn(OH),—~>Na,[Zn(OH),4]

3apanme 1. {na peakuun FesOsxy + Hyr = 3Fe0y + HOr ompenemure
BO3MOJKHOE HANpPaBJICHHE CAMOIPOW3BOJIBHOIO TEUECHWSI PEaKLIUH MpU
CTaHJapTHBIX YCJIOBUAX W NIpU Temneparype t =1227°C, ecim TeruoBoii

Tema 3. a¢deKT 10 3aITaHHON TEMIIEPATYPhI HE U3MEHHTCH.
Xumuyeckast VkakuTe: a) BIICISICTCS WM TOIJIOMaeTCs SHEPrusi B XOAC pPeaKllny, 0)
TE€PMOAHUHAMHUKA MPUYMHY HAWJIEHHOTO W3MEHEHMs SHTpOIMH. Paccuuraiite Temmeparypy, npu
KOTOPOH YCTaHABIIMBAETCS PABHOBECHE U IPOUCXOIUT cMeHa 3HaKa AG.
3aganme 2. Bprmcire TerioBoit adidexr peaximm 3FesOsny + 8Alk) =
4A1LO3Kk) + 9Fek), TONB3YACh CTAHIAPTHBIMH SHTAIBIIAMH 00pa30BaHUS
pearupyroimx BeriectB (mpwiokeHne 3). CKOJIbKO TEIUIOTHI BBIICIHTCS
(mornotuTcst) pu 00pa30BaHUH BelliecTBa Fe B kommdectse 56 1?7
3aganue 1. TemneparypHbiii k03pduiment peakuuu paBeH 2,5. Kak
Tema 4. MU3MEHUTCS CKOPOCTh PEAaKLUU: a) IPU MOBBIMIEHUN TeMIeparypsl oT 60
XuMH4yecKas 10 100°C; 6) npu oxJnakaeHUH peakinoHHou cmecH oT 50 o 30°C?
KHHETHKa 1 3apanme 2. /lna oopatumoit peakimu Fe3Ouk) + Hypy = 3FeOy + HO
XHMHYecKoe 3aMUIINATE BBIpAXKEHUE KOHCTaHThI paBHOBecHss AHC, xJlx =+ 69,8.
paBHOBecHe [TpenioxxuTe criocoObl yBEINYEHUsT KOHIIEHTPALIUH TPOAYKTOB PEAKIIMH.

Tema S. PacTtBopbl

3apanme 1. B 180 M Boas! pactBopeno 20 r cynbhaTa Mapratua.
[Tomyuwmcst pactBop tioTHOCTRIO 1,101 /™M1, Beraucnure MoisipHyto,
HOPMAaJIbHYIO, MOJISIbHYIO KOHLIEHTPALMK U MacCOBYIO JOJIO
PacTBOPEHHOI'O BELIECTBA.

3aganue 2. CocTaBbTe MOJIEKYJIIPHBIE U MOHHO-MOJIEKYJISIPHBIE
ypaBHEHUS PEaKIMi B3aUMOJICHCTBHS B PACTBOPAX MEKY:




Bi2(804)3 u NaOH; FeCI3 u H5S;

NH4OH " MnC|2; H2804 " Ba(OH)z.
3aganme 3. CocTaBbTE€ HMOHHO-MOJICKYJISIDHBIE M MOJICKYJISIPHBIE
ypaBHeHust ruzaponusa cojieir NaySiOs, ShCls, Rb,SO,4. Kakoe 3HaueHue
pH (>7, <7) uMer0T pacTBOPHI TUX COJICH?

Tema 6.
OKHCINTEIbHO-
BOCCTAHOBHUTEJLHEIE
CBOMCTBAa BelleCTB

3aganune. MeTo0M 3JEKTPOHHOTO OasiaHca mooepuTe KodQPUIUeHTH B
YPaBHEHUSX, YKOKUTE OKUCIUTENb U BOCCTAHOBUTENb, HAMTUIIINTE
AJIEKTPOHHBIE YPABHEHUS MPOLIECCOB OKUCICHHUS U BOCCTAHOBIICHUS
HsPO3; + KMnO,4 + H,SO4 = H3PO4 + MNSO,4 + K>SO, + H0

CuSO4 + H3PO;, + H,O = CuH + H3zPO4 + H,SO4

Tema 7.
DIeKTPOXUMHUYECKUE
CHCTEMBI

3aganue 1. /{5 ranpBaHMYECKOTO 3JIEMEHTa, 00pa30BaHHOTO
TUTACTUHAMU U3 METAJJIOB

Zn u Ag , NOrpy>XEHHBIX B PACTBOPBI UX COJICH C KOHIIEHTPALIMEH HOHOB
METaJUIOB

A™ =0,01u B™ =0,05

1) cocraBbTE CXEMY rajibBAHUYECKOTO DJICMEHTA;

2) HAIUIIUTE YPaBHEHHUS 3JICKTPOHBIX MPOIECCOB U TOKOOOpa3yromiei
peaKIuu;

3)  paccuuTaiiTe 3JeKTPOABIKYIIYIO CHITY FaJIbBAHUYECKOTO JICMEHTA.
3aganue 2. CocTtaBbTe ypaBHEHUS 3JIEKTPOIHBIX IPOLECCOB (aHOJ
WHEPTHBIN) U MOJIEKYJIIPHOE YPaBHEHUE PEAKIINH, TPOXOIAIICH Mpu
AJIEKTPOJIN3E pacijiaBa UM pactBopa aiekrpoiuta paciuiaB CaCl;
Brruncnute Maccy MeTasuia BEICTUBIIETOCS HAa KaToAe, eClu
AJIEKTPOJIN3 MPOBO WM TipH cuiie Toka A =10,0. B TeueHue BpeMern = 2,5
4.Brixon mertamia no Toky Bt cocraBun  98%.

3aganue 3. CocraBbTe ypaBHEHUS 3JIEKTPOIHBIX IPOLIECCOB U
MOJIEKYJISIPHOE YPaBHEHHE PEaKIUH, IPOTEKAIOIIECH TPH
AIIEKTPOXUMHUYECKON KOPpO3UH rasibBaHonapel: Pb - Sn

a) B KUCIIOH cpefe;

0) B aTMocepe BIaXXHOTO BO3/1yXa.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «XuMHYecKas TePMOANHAMHUKA»

Sk~ wdE

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKH: ITOHITHE CUCTEMBI, BUJIBI CUCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Padora. Terutora.

[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

OHTaNBNUS KaK (YHKLUS COCTOSHUS CUCTEMbI. DHTANbIINS 00pa30BaHMs BELIECTBA.
TermoBoit >pdextT xumuueckoil peakuuu. DakToOpbl, BIHAIOINIME HA TEIUIOBOM

XUMHUYECKON peaKIuH.
7 Tepmoxumus. 3akoH ['ecca.
8.  CneacrtBus u3 3akoHa I'ecca.
9.  DHrpomus Kak GYHKIUS COCTOSHUSI CHCTEMBI.
10. Bropoii 3aKOH TePMOAMHAMUKH.
11. Tperuii 3aK0H TEPMOTUHAMHUKH.

12. Dueprus I'nb6ea.

13. HanpasieHne caMOpOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

KOHTpOJII)Hble BOIIPOCHI IO TEME «XuMHuUYeckass KHHETHKA»

™=

Xumudeckass KHHETHKA. CKOpOCTB XHUMHYICCKOM pP€aKu U METOJBI €€ PECTYJIUPOBAHUSA.
Brusaue KOHICHTpAaIM HAa CKOPOCTH XUMHYECKOMN pCaknuun (SaKOH ﬂeﬁCTByIOIHHX MaCC).

3.  Bumsaue Temmeparypsl Ha CKOPOCTh XUMHUEcKoM peakmuu. [IpaBmiio Bant — [N'odda.

apdekt
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Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopust nepexogHOTO KOMIUIEKCA. DHEPreTUYEeCcKas Juarpamma.
KpuBas MaxkcBemia — bonsiimana. DHepreTuueckuii 6apoep.
Karanutruueckue cuctemsl.

BistHue karanusaropa Ha CKOPOCTb XMMUYECKON pPEeaKIUu.
["'oMOreHHbIi ¥ TeTepOreHHbIA KaTalus.

KonebarenbHble peakuuu.

Xumuyeckoe paBHoBecre. OOpaTuMble U HEOOPATUMBIE PEAKIIUU.
KoHcTaHTa XMMHUYECKOrO paBHOBECHS.

Cwmemenne xumudeckoro pasHoBecus. [Ipunnun Jle-Illarense.
BiusHMe KOHIIEHTpALWK, JaBJICHUS U TEMIIEPATyPHhI.

®a30BbIE pABHOBECHS.

@dazoBble AUArpaMMBbl 1J11 OJHOKOMIIOHEHTHBIX CUCTEM.

KonTpoJibHbie Bonpockl 1o Teme «PacTtBopb»

[TonsiTue pactBopa. PactBopuMocTs BeniecTBa. PactBopumocTs rasa.

PactBoprl. CriocoObl BbIpa)K€HHS KOHIICHTPAIIMM PAaCTBOPOB (MaccoBasi JOJs, MOJIApHas
KOHIIEHTpAIUs1, MOJISIPHAs KOHIIEHTPALKs SKBUBAJICHTa, MOJIbHAS JIOJIS, TUTP).

Konnurarusasle cBOMCTBA pacTBOPOB. M ieanbHbIi pacTBOp.

3akonsl Payns: I (Tonometpuyeckuit) u Il (30ynnnockonuueckuil 1 KPHOCKOMUYECKHIA ).

OcMmoc. Ocmotrueckoe napieHrne. CxemMa 0CMOMETpA.

KuciioTHO-0CHOBHBIE B3aMMOJICHCTBHS BEIIECTB.

Honnast Teopusi KUCIOT U OCHOBaHUU AppeHuyca. OCHOBHBIE MOHSATHUS U IMOJIOXKEHUS TEOPUU
Appennyca.

Jucconmanus KUCJIOT, OCHOBAaHUM M COJEH C TOYKMA 3PEHHUST MOHHOM Teopuu AppeHuyca
(mpumepsr).

Crenens aucconuanuu. CHIbHBIC U CIa0bIe DIEKTPOIUTHI.

Hucconnanus cnadbix 3neKkTponnToB. KoHcTaHTa AMCcCcOnMaIug.

3akoH pazbasieHus OcTBaibia.

Peakiiun mOHHOr0 OOMEHa MEXAy IEKTPOIUTaMH (Ha MpUMepe peakiuil oOpa3oBaHus ciaboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

ITpon3BeneHne pacTBOPUMOCTH.

HonHnoe npousseneHue BoAbl. BOTOPOIHBIN U THAPOKCUIIBHBIN MOKa3aTEeNH.

I'upponus comeit. TUIBI TUAPOIN3A COJIEH.

KonnuecTBeHHBIE XapaKTEPUCTUKH MPOLIecca THIPOIH3a.

@DakTOpHI, BAUAIONINE HA POIIECC THAPOJIN3a.

KOHTpOJILHLIe BOIIPOCHI IO TEME «I[ncnepcnble CUCTEMBbD)

I'ereporennsie cMecH. JlucniepcHbIe CUCTEMBI.
HucnepcHocts. Knaccudukanuu aucrnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInodguisHbe 1 110(OOHBIE KOJIOUIBI.
Crioco0b! nostyueHus KOJUIOUJHBIX PACTBOPOB.

CrpoeHne KOJTOUIHBIX YaCTHL.

IIpaBuno dasuca — [leckona.

Y CTONYMBOCTD KOJMIOUAHBIX cucTeM. CTaOMIN3aTOPhI.
Koarymsiuust nuo@uiibHbIX U JIHOGOOHBIX KOJTOUIOB.
CenumeHTanus KOJUIOUIOB.

Koarymsanust KOJTOMAHBIX paCTBOPOB JIEKTPOIUTAMHU.
[TpaBuno Hlynsue — [Napau. Koarynaupyromas ciocoOHOCTb.
OnTHyeckre CBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DNEeKTpUYECKHUE CBOICTBA KOJUIOUIHBIX PACTBOPOB.
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KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIE
MPOLECCHI»

OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHCIUTENbHO-BOCCTAHOBUTEJILHBIE CBOMCTBA BEIIECTB.

Baxxueiiye oKuciIuTean 1 BOCCTAHOBUTEIH.

Turbl OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEaKIUi (IIPUMEPHI).
OKHCITUTENIbHO-BOCCTAHOBUTEBHBIHM TOTEHIIUAI.

VYpaBuenue HepHcra.

CocraBiieHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.
Hanpapnenue OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «DJIeKTPOXUMHUYECKHE CUCTEMbD)

DnekTpoxummuueckue cuctembl. Kimaccudukamus 31eKTpOXUMUYECKIX MTPOIECCOB.
DNIEKTPOXUMHUYECKHE MTPOLECCHI, IPOTEKAIOLIUE HAa IPAaHULIE pa3iesa «MEeTaJlll — pacTBOP».
I"anpBaHM4eckuii 35memMeHT Jdanusis — SIkoou.

DNEKTPOABUKYIIAs CUJla TajlbBAHUYECKOIO AJIEMEHTA.

N3mepeHne »3IEKTPOAHBIX MMOTEHUMANIOB. Psn  CTaHAAPTHBIX 3JEKTPOJIHBIX MOTEHIUAJIOB.
CBolicTBa METAJIJIOB B COOTBETCTBUHU C MX MOJIO)KEHUEM B PSIly HANPSHKEHUM.

Ypasuenue Hepucra.

DEeKTPON3 paciiaBoB U pacTBOpoB. KaTogHble U aHOHBIE TIPOLIECCHI.

O6benunenHsbiit 3akon @apazest. Berxos mo Toky.

Koppo3zus meramios. Knaccudukanms KOppo3nOHHBIX MPOLIECCOB.

Xumuueckasi KOpposusi.

DNEeKTpOXUMHUECKass KOppo3us. AHOAHOE OKHUCIIEHHWE MeTajllla M KaTOJHOE BOCCTaHOBJIEHUE
OKHCITUTES.

[Tpumepsl KOPPO3UU B KUCIIOH cpefie U aTMOCHEPHOM KOPPO3UH.

CKopocTb KOppO3UH.

3amuTa METauioB OT KOPPO3HUHU.

3alUTHBIE TOKPBITHS.

DNEKTPOXUMHUYECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAILIOB.

XVMHYECKNE UCTOYHUKH TOKA. |'albBaHUUECKHUI 2IIEMEHT.

XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJISITOPBI.

XVMMHYECKNE UCTOYHUKH TOKA. TOIIMBHBIE JIEMEHTHI.

7. OneHo4YHbIE cpeacrea AJid MpoBEACHUSA HpOMe)KyTOqHOﬁ aTrrecranmumu
HpOMC)KYTOLIHaH aTTeCTanus UMECT OCIJIBIO OIIpCACIINTD CTCIICHb JOCTHIXCHUA

3aIlJTAaHUPOBAHHEBIX PE3YJIbTATOB O6y‘—IeHI/I$I 10 JUCHUIIIIMHE 3a OHpeJIeJ'IeHHI)II\/'I nepuon 06y11eH1/15[.

a) Ilnanupyemble pe3yabTarTbl O0y4YeHHs] M OICHOYHBbIE CPEACTBAa /ISl TNPOBEACHUS

NMPOMEKYTOYHOM ATTECTALMM:



CtpyKTypHBII
JJIEMEHT

IInanupyemsble pe3ysbTaThl

O1eHOYHEIE Cpe€acTBa

oOy4eHus
KOMTICTCHITHH
OIIK-1
CIOCOOHOCTBIO HMCIOJIB30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, JACHUCTBYIOIIUME B NPOIECCE HW3TOTOBICHHS MANIMHOCTPOUTEIBLHBIX H3ACTHA TpeOyeMoro

Ka4uCCTBa4, 3aJIaHHOI'0 KOJIMYCCTBA IPU HAUMCHBIIIUX 34T

paTax OOIECTBEHHOTO TPYAa

3HaTh

- OCHOBHBIE XHMHYECKHE ITOHSITHS,
[IOJIOXKEHUS U 3aKOHBL,

- COBpPEMEHHBIEC HaIpaBJICHUS
Pa3BHUTHS HAYYHBIX TCOPHIA;

- METOABl  TEOPETHYECKOI0 M
IKCIIEPUMEHTATIHLHOTO HUCCIICIOBAHUS
B 00JIaCTH XUMHU

16.
17.

18.
19.
20.
21.
22.
23.

Hepeueub meopemuiecCKux 6onpocoe K zauenty.:

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBI, (PYHKIIH COCTOSIHUSA CUCTEMBI. [lepBbIil 3aKOH TEpMOIUHAMUKH.

OHepreTuka XMMHUYECKHUX IIPOLECCOB.

OHnransnus. 3akoH ['ecca u ciieCTBUSA U3 HETO.

OHutponus. YpasHenue bosbliMana. Bropoil u TpeTuii 3aKOHbI TEPMOJIUHAMUKHU.

Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

Xumunueckas kuHeTuka. CkopocTh xumuueckoi peakuuu. CpenHsis U UCTMHHAs CKOPOCTH
peakunu. Kunernueckas kpupasi.

CKopocCTb peakui U METO/Ibl €€ PEryJINPOBAHHUS.

Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Bant-T'odda.

OHeprus akTUBallMU. AKTHBUPOBAHHbBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.

. KaranuszaTopsl 1 katanuruyeckue cUcTeMbl. [ OMOTeHHBIN KaTalln3.

. KaranusaTtopsl 1 KaTaIMTHYECKUE CUCTEMBI. | €TepOreHHbINd KaTaJlns.

. Xummuueckoe paBHoBecre. KOHCTaHTa XMMHUYECKOTO pAaBHOBECHS.

. Cmemenne xumuueckoro paHosecusd. [Tpunnun Jle [larensbe.

. PactBopbl. CriocoOb! BBIpaXKEHHs KOHILIEHTPALUU PACTBOPOB.

. PacTBOpbI 21ekTponuToB. CTeneHb U KOHCTaHTA AJIEKTPOJIUTUYECKON JHCCOLUAIH. 3aKOH

pa36asnenus OcTBaibaa.

Jucconumanus KUciaoT, OCHOBaHUM, cosiell. AMQOTEpHbIE 3JIEKTPOTUTHI.

PactBopumocts. IlpousBenenne pacTBOpUMOCTH. YCIIOBHE 00pa3oBaHUS U PACTBOPEHUS
OCAaJIKOB.

Hucconnanus Boasl. MonHOe nponsBenenue Boabl. pH.

I'mpaponus coneit. CTeneHs U KOHCTaHTa THAPOIIU3a.

Hucnepcusie cucremsl. Kimaccudukarus. JInopunsHbie 1 110(GOOHBIE KOJUIOUIBI.

CtpoeHnne KOJUTOUTHBIX YacTHII.

Koarymnsiuust KoJuIouHbIX pacTBOPOB.

OKHCINTETFHO-BOCCTAHOBUTEIIFHBIE CBOMCTBA BCUICCTB. KJ'IaCCI/I(l)I/IKaHI/ISI OKUCJIUTEIIbBHO-




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

AJIEMEHT OueHouHbIe CpeiCcTBa
oOyueHus
KOMIIETEHINH
BOCCTAaHOBUTEJIbHBIX PEAKIUH.
24. DNeKTpOXUMUYECKUE CUCTeMBI. 3aKkoHbl Dapajes. DIEKTPOTHBIN MOTCHIIHA.
25. N'anpBarmYeckuii aemMeHT Jlanusis Axoou.
26. DIEKTPOXUMUYECKUE CHCTEMBI: SJICKTPOIHN3 paciuiaBoB. [IpuMeHeHHe IeKTpon3a.
27. Dnexktposn3. AHOJIHBIN M KaTOJHBIN MPOIECCHI MPU AJIEKTPOJI3e pacTBOpoB. [IpuMeHneHnue
AJEKTPOJIU3A.
28. Kopposus. Buasl koppo3uu. CriocoObl 3alUTHl METAJUIOB OT KOPPO3HUHU.
YMethb - pemiaTth ~ pacyeTHble  3aJa4uM Ilpumepnvle npakmuueckue 3a0anus 01a 3auema:
MIPUMEHUTENHHO K Marepuany 1. Hanmcarh 51€KTpOHHBIE ypaBHEHUS OJIIEKTPOJIHBIX MPOIECCOB, ypaBHEHUE CYMMAapHOMN
MIPOrpamMmBl; TOKOOOpa3yromel peaknuu, BeIMUCIUThL DJ[C rallbBAHMYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUU
- IPOTHO3UPOBATH BO3MOXKHOCTH | MOHOB METAJIJIOB PaBHBbI: [AI3+]=0,001 MOJIB/I, [C02+]=0,1 MOJIB/J1.
MIPOTEKAHUS CaMOTIPOU3BOJIbHBIX 2. Hanmcath MOHHBIC B MOJICKYJISIPHBIC YpaBHeHUS peakuuid ruaposmsa coneit: KsPOy, NaySOy,
MPOIIECCOB B paznuyHbix | ZNCl,.

XUMHNYCCKHUX CUCTEMAX

3. 3aKOHUYUTH YpaBHEHUsI peakLUii, HAMCaB UX B MOJIEKYJISPHONW U MOHHOM popmax:
Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuna kaibiusa conepxutcs 478,8 r Ca(OH),. [InmotHOCTH pacTBOpa
1,14 r/mn. Paccuuraiite: o(Ca(OH),); Cy; Cox; Cmy N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHHS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIAIN:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnOy4 + NapSO3 + HoO —.

6. Hamucath SJ€KTpOHHBIC YpaBHEHHUS JJICKTPOJHBIX IPOIECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3yromeit peakuuu, BoIYUCIUTh, DJ[C ralbBaHUYECKOTO 3JIEMEHTa, €CIM KOHIEHTpPaluu
MOHOB METAJJIOB PABHBI: [Mn2+]:0,01 MOJIB/I, [Au3+]=0,1 MOJIB/JI.

7. 3aKOHUYUTH YpaBHEHHs peaKkliii, HAMMCAB UX B MOJIEKYJISIPHOW U MOHHOM opmax:

NH;OH + HNO;3; —, Zn(OH); + NaOH—, AIPO,4 + Na,SO, —.

8. HammcaTh ypaBHEHUS peakluii THIPOJIN3a B MOJIEKYIsspHOM 1 HoHHOM Buje: Aly(SO4)s, KCI,
Na,SOs.

9. Hamucath SJEKTpPOHHBIE YypaBHEHHUS OJIIEKTPOJHBIX MPOLECCOB, ypaBHEHHWE CyMMapHOU
TOKOOOpa3yromel peaknuu, BeIMUCIUTL DJ[C TralbBAHMYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUN
MOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 mois/11, [Cu*]=1,0 Moms/m.

10. Cynbdat amomunusi maccoir 36,4 r pactBopwim B 100 r Boabl. [ImOTHOCTE TOTy4eHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AI2(SO4)3) 1 N (H20); T.

11. HanmcaTh S7I€KTPOHHBIE YpPAaBHEHHUSI AJIEKTPOIAHBIX MPOIECCOB, YPABHEHUE CYMMAapHOM




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

TOKOOOpa3ytoleil peakuuu, BoIYUCIUTh, DJ[C raJbBaHUYECKOTO 3JIEMEHTa, €ClIM KOHLEHTPaluu
MOHOB MeTaluIoB paBHbr: [Mn?]=0,01 mous/x1, [Ag*]=1,0 Monb/1.

12. 3akOHUYMUTH ypaBHEHUS PEAKIIHi, HATUCAB UX B MOJICKYJISIPHOM U HOHHOM BHUJIE:
MnS + H,SO,4 —, Fe(OH)3; + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTB Nporekanus peakuuu CaOy + 2 Cyo =
= CaC; (¢ + CO(y), AH; = 460 xI>x ipu CTaHApTHBIX yCIOBUAX. Paccuuraiite TemnepaTrypy Hadaa
peakiuu, ecan  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaCy)= 70 J[x/Monb-K;
S(CO)=197 dx/mons-K.

14. CocTaBbTe ypaBHEHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIINIA:

KMnQO4 + NaNO, + H,SO,4 —, CI‘z(SO4)3 + Br, + NaOH —.

15. Onpexnenure TepMOJMHAMHYECKYIO BO3MOXKHOCTh Ipotekanus peakuuu 2 Cly ¢y + 2 HoOp
=4 HClyy + Oy (y, AH; = 115,6 x/I)x npu craHmapTHBIX ycioBusx. Paccuuraiite Temmeparypy
nauana peakuuu, ecian S(Cl)=223 Jix/mons K; S(H,0)=189 JIxx/moas-K; S(HCl)= 187 Ix/mons-K;
S(02)=205 JTxx/monbK.

16. Hanucatps ypaBHEHHsI peakiliii rHaIposin3a B MosieKy sipHoM 1 nonHoM Buje: CrCls, NaNOs,
K,CO:s.

17. CoctaBbTe ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIN:

K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omoreHHass peakuust mporekaer mo ypaBHeHuto Hy o + I oy = 2 Hly). Havanbnas
KOHLEHTpauusi Bojxopoaa 2,1 monb/n, noga 1,5 mons/n. Bo ckonbko pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bonopoxna?

19. B 640 mu Boasl pactBopmiu 160 r xmopuna xkenesa (I11). InoTHOCTs MOMTydYeHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClz); Cy; Cox; Cm; N(FeClg) u N (H20); T.

20. Onpeznenute TEPMOJUMHAMHUYECKYIO BO3MOXKHOCTb IpoTeKaHMs peakiuuu CS; ) +3 Oyp=
=CO; ) + 2 SO, (1), AH; = -1075 kI mpu cTaHAApTHBIX YCIOBUsX. Paccumraiite TemmepaTypy
Havana peakuuu, eciiu S(CS;)=151 [x/monb-K; S(02)=205 Tx/mons K; S(CO2)= 213 Jx/monb-K;
S(S0,)=248 Jlxx/monb-K.

21. Peakuus uner no ypasHeHuto: 2 Hy ) + Sy ) = 2 HyS). HauanbHas koHUEHTpamus
BOJIOpOJa 2 MOJIB/1, cepsl 1,5 Momb/n. Onpenenute BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEaKIuu K
MOMEHTY, Korjaa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Onpenenure TEpPMOAMHAMUYECKYIO BO3ZMOKHOCTD MTPOTEKaHUs peakuuu 2 ZNS (o + 3 Oy =
=2 7Zn0  + 2 SO; 1y, AH, = -890 xJI>x npu cranaapTHBIX ycnoBusxX. Paccunraiite Temmneparypy




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

Hauana peakiuu, eciu S(ZnS)=58 Ix/mons K; S(02)=205 Tx/mons - K; S(ZnO)= 44 JIx/mons K;
S(S0,)=248 JI:x/monb K.

23. HauaspHble KOHIIEHTPAlMK UCXOAHBIX BelecTB B peakuuu: 2 SO, ) + Oy () = 2 SO3 () Obin
pasusbl 1,8 Monbs/n SO, 1 2,4 Moab/1 Oz. Bo CKOJIBKO pa3 H3MEHUTCS] CKOPOCTh PEAKIIMH K MOMEHTY,
koraa npopearupyet 0,8 monw/1 SO,?

24. B pactBope optodochoproit kuciaotel maccoir 1200 r m miotHocThiO 1,153 1/MA
coaepxwurcs 312 r H3POy. Paccunraiite: o(H3zPO,); Cy; Cox; Cmy N(H3PO4) 1 N (H0); T.

Bnaners

- HaBbIKAMH MTPUMEHCHHS OCHOBHBIX
XUMHAYECKUX 3aKOHOB B
npodeccCHnOHATEHOM JIeATEIIEHOCTH,

- NPaKTUYCCKUMHU HaBBIKAMU
TEOPETUYCCKOTO u
AKCIEPUMEHTAIBHOTO UCCIICIOBAHUS
B 00JIaCTH XUMUHU

1. Jlnsa peakumu CHy y + CO; ) = 2 CO () + 2 Hy (1) onpenennte BO3MOKHOE HAITPABICHUE
CaMONIPOM3BOJILHOTO TEYEHMs PEAaKLUUU IPU CTAHJApTHBIX YCIOBUAX W NpH  Temmeparype T
=927°C, eciu TemwoBoit HpPEKT peakiyuu 10 3a1aHHOM TEMIIEPATYPhl HE H3MEHHTCS. YKAKHUTE: a)
BBIJICJIACTCSL WIIM TIOTJIOLIAETCS SHEpPrus B XOJA€ peakuuu; 0) NpUYMHY HAWJEHHOTO U3MEHEHUs
sHTponuu. Paccunraiite Temneparypy Hadasaa peakLuu.

2. Bolpaszute uepe3 KOHLEHTpAIMKU PEareHTOB KOHCTaHThl PaBHOBECHUS CIICAYIOIIUX peaKIuii
Nory + 3 Hary = 2 NH3p, AH = -92,2 xJx. YkaxuTe HamnpapieHHE CMEIIEHHS XMMHUYECKOTO
pPaBHOBECHsI 3TUX PEaKLUi: a) Npu MOHMKEHUH TEeMIIepaTyphl, €ClI JaBJIeHUE IOCTOSAHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpAaTypa MOCTOSHHA.

3. CKONbKO MWIIMIUTPOB 96%-HOr0 pacTBOpa CEpHON KUCIOTHI C IJIOTHOCTBHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 i1 0,25M pactsopa?

4. Kakue w3 crneayromux coneil moxasepratorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISIPHBIC YpaBHEHHUS THUIPOJIM3a COOTBETCTBYOMHUX coneil. Kakoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX CoJei?

5. 3onb runpokcuaa Maraus nonaydeH myrem cMmemmBanus 0,02 1 0,011, pactBopa MgCly u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsii 4acTHUI] MOJTYYEHHOIO 30/ W HalMIIUTE
(bopMyTy €ero MUIIEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CHIIy U ONPEIEINTE HAlpPaBICHUE CaMOIPOU3BOJIEHOTO
MPOTEKaHUs pEeakUUu TMpU CTAHJAPTHBIX YCIOBUSX, HCIOJIb3YsI 3HAUYEHUS OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX oTeHInanos HJ + H;PO, — J, + H3PO3 + H,0.

7. TlpuBeaute cxeMbl 3JEKTPOIHBIX MPOIECCOB U MOJEKYJISPHbIE ypaBHEHHUS peaklui,
NPOTEKAIOIIUX TPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQXXHOM Bozayxe. Omnpenenure yObUIb Macchl aHOAa MPU KOPPO3UU B Kuciou cpene 3a 20 MuH,
€CIIi CKOPOCTh Kopposuu coctapuia 0,01 r/4.

8. CocTaBbTe NEKTPOHHO-MOHHBIE YPABHEHHMsI 3JICKTPOJHBIX MPOIIECCOB (aHOA UHEPTHBIN) U




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

DJIEMEHT OneHouHble CpeaCTBa
oOyueHus
KOMIIETEHINH
MOJIEKYJISIPHOE YpaBHEHHE PEaKIUuu, MPOUCXOoAsiel npu aiekTponuse pactBopa CoSOy,
Brerancnute pakTudeckoe KOJIMYECTBO METalIa, MOJTYYCHHOTO Ha KaTOJIE TP AIISKTPOIIU3E
Co(NO3),, eciu 37eKTpOIIH3 MPOBOAMIM B TedeHuH 1 4. Beixoa Metaia mo Toky coctaBui 85%.
YkakuTe BO3MOKHBIC TPUUMHBI YMEHBIIIEHUS BHIX0JIa METAJUIA 110 CPABHEHHUIO C PACYCTHBIM.
[1K-2

CIIOCOOHOCTBIO MCIIOJI30BaTh MCTOAbI CTAHAAPTHBIX HUCIIBITAHUN 10 OIpPCACIICHUIO (1)I/I3I/IKO-MCX3HI/I‘-ICCKI/IX CBOMCTB U TEXHOJOTMYECKHUX IIOKa3aTelei
MATCPHAJIOB U I'OTOBLIX MAIlTMHOCTPOUTCIIbHBIX HSHGHHﬁ, CTAHJAPTHBIC MCTOAbI UX ITPOCKTUPOBAHNSA, IPOTPECCUBHBIC MCTOAbI OKCILTyaTallun I/I3,Z[6J'II/II71

3HaThb - OCHOBHOE 00OpyIOBaHHE U Ilepeuenv meopemuueckux 60npocos
METOJIMKH ITPOBEJICHUS OIBITOB; 1. OcHoBHBIE METOIBI XUMHUYECKOTO aHAIN3A.
- COBPEMEHHBIEC METO/IbI 2. OcHOBHBIE TIPHOOPHI M 000PYIOBAHKE JIJIsI XHMHUYECKOTO aHAIN3a BEIIECTB.
AKCIIEPUMEHTAILHOTO MCCIICIOBAHUS 3. Meroauku npoBeeHus OnbITOB. [IpaBuiia TEXHUKH 0€30aCHOCTH.
B 00JIACTH XUMUHU
VYmers - ONmpenensaTh ULENW W 33Jaud Ilpumepnsle npaxmuyecKkue 3a0anus
HCCIIEI0BAHUT; 1. Onpenenuth ¢ KaKUMU U3 yKa3aHHBIX HIDKE BEIIECTB MOXKET B3aMMOJEHCTBOBATH PAacTBOP

- BBIOpaTh HEOOXOJUMYIO METOJUKY
JUTS TIPOBEICHUS HCCIIeIOBAHMS;

- IIPOBOJUTH OSKCIEPUMEHTAIbHBIE
HCCIIE0BAHUS;

- IIPUMEHSATH MOJIy4YECHHBIE
pe3yJIbTaThl HA MPAKTHUKE

TMJIPOKCHJIa Kallusi: MOAO0BOAOpOAHAs Kuciora, xjaopua meau (II), oxcua yrmepoma (IV), okcun
ceuHia (II), ruapoxkcun amroMHHHA, THIPOKCUA aMMoOHHsA. CocTaBbTe YpaBHEHMS BO3MOXKHBIX
peaxiuii B MOJIEKYJIIPHOW U MOHHO-MOJIEKYJIIpHOH (hopmax.

2. Ompenenure BO3MOXKHOCTh BOCCTaHOBIEHHMs okcuia xene3a FezO, yriepogom mpu
cTaHJIapTHBIX ycnosusx u Temmneparype 1100 K. Peakius BoccranoBienus FezOy4: Fe3044) +4C ) =
= 3FE(K) + 4CO(F)

3. Temneparypublii ko3¢ dunreHT peakuuu paseH 2,5. Kak n3MeHHUTCS CKOPOCTh peaklMu: a)
npu noBbleHUH Temnepatypsl oT 60 1o 100°C; 6) mpu oXJaKAEHUU peaKMoHHON cMecu oT 50 10
30°C?

4. lns obpatumoit peakuun FesOuyk) + Hypy = 3FeO) + HoOqr 3anummunTe BblpaskeHHe KOHCTAHThI
paBHoBecust AH°, kJlx = + 69,8. [lpennoxute crnocoObl YBeTUYEHUS KOHIIEHTPALMH MPOIYKTOB
peaxkuu.

5. Ilpu mnpoxkanMBaHMM METANIMYECKOTr0 THUTaHa oOpa3yercs Oenblii MOPOIIOK, KOTOPBIN
pacTBOpsieTCsl B KOHLEHTPUPOBAaHHOW CEPHOM KHCIOTE M CIUIABISIETCd CO IIeIoubto. YTo
npeJcTaBisieT coboit 3To coeauHenne? Hanmummre ypaBHEeHUs BCeX YKa3aHHBIX peaKiuil.

6. CKOJBKO MWIIMIUTPOB 96%-HOro pacTBOpa CEpHON KUCIOTHI C IJIOTHOCTHIO 1,84 r/min
notpedyetcs 1 npurorosienus 2 i1 0,25M pactsopa?

7. Kakue BemectBa M B KAKOM KOJMYECTBE BbLAEHATCS npu npoxoxkaeHun 48250 K




CTpyKTypHBIii
DJIEMEHT

[Tnanupyemsble pe3ynbTaThl

OneHouHble CpeaCTBa

KOMIIETEHINH 0byuenus
anekTpudecTBa uepe3 pactBop xsopuna Mmapranua (11)? CocraBeTe cxemy 3JI€KTposiM3a 3TOrO
pacTBopa.
8. AmomMuHUH ckienad ¢ Meapto. Kakol 3 MeTamioB OyJIeT KOppOoJIUpOBaTh B CPElie CEpHOU
KHCJIOTHI M aTMoc(epe BiaaxHOro Bo3ayxa? CocTaBbTe CXEMbI AIEKTPOXHUMUYECKON KOPPO3UH.
Brnaners -  METOAMKAaMU HCCJIENOBAHUS U Ilpumepnsvle npakmuyeckue 3a0anus::

HaBBIKAMH pabOThl B XUMHYCCKOU
naboparopuu;

- HaBBIKAMH TCOPETHUYECKOTO H
IKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS
B 00JIaCTH XMMHHM U CIIOCOOHOCTBIO
OOBICHATH ux PE3YIIBTATHI
MIPUMEHUTEITBLHO K
npodecCHOHATEHOM JIeATEIIBHOCTH;

- CIIOCOOHOCTBI0O M TOTOBHOCTBIO
COUYETaTh TEOPHUIO W TMPAKTUKY IS

peUICHUS MHKCHCPHBIX 3a1a4

[TpoBecTu aHaW3 BIUSHUS KOHIICHTPAIIUU HA CKOPOCTh XUMHUUYECKON peakiuu
Na,S,03 + H,SO4 = S + SO, + NaSO4 + H,O mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn

00pabOTKy TOJYYEHHBIX JaHHBIX C HCIOJB30BAHMEM COBPEMEHHBIX HWH(POPMAIMOHHBIX
TEXHOJIOTHil. Pe3yabTaThl ONTOB MPEACTaBUTh B BUJIE TAOIHIIBI 1.
Tabmuna 1
Homep O6beM, M Konuenrpauus Bpewms CxkopocTb
OIIbITa Na,S,04 H,O H,SO, Na,S,03, 102 | mosBnenus peakuuu, 102,
MOJIb/JT MYTH, C !
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5

ITo nanHbIM TabIMLBI 1 TOCTPOUTH IpadMK 3aBUCUMOCTH CKOPOCTH PEAKLUHU OT KOHIEHTpaIUU
THOCYNb(aTa HaTpUs, OTIOKHUB Ha ocu abcuucc koHneHtpammioo NapS,Os, a Ha ocu opawHAT —
CKOPOCTb PEaKIINH.

Crenatpb BBIBOJI O 3aBUCMMOCTH CKOPOCTH PEaKIMU OT KOHIIEHTPAlUU THOCYJIb(aTa HaTPusl.




0) Ilopsaiok nMpoBeAeHUsI MPOMEKYTOUHOM ATTECTAUM, OKA3aTeJIM U KPUTEPUH OLlEHUBAHMS:

[IpomexyTouHas arrecTtanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHUYECKHE BOIMPOCHI,
MO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHS OOY4YalONIMMHUCS 3HAHUH, W TPAKTUYECKUE 3aJaHUs,
BBISBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHU U BIaICHUH, MPOBOJIUTCS B opMe 3aUeTa.

3ayer Mo JaHHOW JUCHMIUIMHE IMPOBOAUTCS B YCTHOH (hopMe 1o OuieraM, KaXKAblii U3 KOTOPBIX
BKJIIOYAET 2 TEOPETHUECKHUX BOMPOCA U OJIHO MPAKTUYECKOE 3a/1aHuUE.

Ilokazamenu u Kpumepuu oyeHuganus 3auema:

«3auTeHO» - OOYy4YalIUHCA JeMOHCTPUPYET TIOPOroBbIH YpPOBEHb C(HOPMUPOBAHHOCTU
KOMITIETEHIIHI: B X0/ KOHTPOJIbHBIX MEPONPUATUIN JOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBUE
OTJIETIbHBIX 3HAHUM, YMEHUM, HABBIKOB, 00YYAIOIIUICS UCTIBITHIBAET 3HAUUTEIIbHBIC 3aTPYIHEHUS TTPU
OTIEPUPOBAHUY 3HAHUSIMU M YMEHUSIMH MPU UX [IEPEHOCE Ha HOBBIE CUTYaLIUU;

«HE 3aYTEHO» - 00y4YaroIIMiicd HE MOXKET IOKa3aThb 3HAHUS HAa YPOBHE BOCIIPOM3BEICHUS U
00BsicCHEHUS] HHPOPMAIIMH, HE MOXET I0Ka3aTh HHTEJIEKTYyalIbHbIE HABBIKH PEIIEHUs TPOCTHIX 3a4a4.

8. YuedHOo-MeTOoAMYECKOEe H HH(POPMALIMOHHOE 0O0ecedyeHue THCIMTLINHBI

a) OcHoBHas JUTEpaTypa:

1. OcuoBbl xumuu: yue6nuk / B.I'. UBanos, O.H. I'ea. - M.: KYPC: HUL] UHOPA-M, 2014.-
560c.: - (Bwicmee oOpa3oBanme: bakamaBpuar). - ISBN  978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.10.2019). - Tekcr:
3JIEKTPOHHBIN.

2. Komnspa, JI. I'. Xumus : yue6noe nocobue / JI. I'. Konsina, JI. I'. Tapactok ; MI'TY. -
Maruurtoropck : MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/
21.pdf&view=true (nmata oOpamenusi: 14.10.2019). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIH. -
Ceenenus goctymnHsl Takke Ha CD-ROM.

0) /lomoJiHUTE IbHAA JIUTEpaTypa:

1. Mensnuk, H. JI. PactBopsl : mpaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A.
MumypuHa ; MarHUTOropckui roc. Texuuueckuit yu-T uM. I'. M. Hocosa. - Marnurtoropck : MI'TY
mm. I'. WM. Hocoma, 2019. - 1 CD-ROM. - 3arn. c¢ turym odkpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara ob6pamienus: 14.05.2020). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.

2. Mensnuk, H. JI. TucnepcHsie cuctemsl : npaktukyM / H. JI. Mensuuk, 3. P. Mynnuna,
O. A. Mumypuna ; Marauroropckuii roc. Texundeckuii yH-T uM. I'. M. HocoBa. - Marauroropck :
MITY wum. I'. H. Hocoma, 2019. - 1 CD-ROM. - 3arm c¢ Turymn o9kpanHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara ob6pamenus: 22.10.2019). - MakpooObeKT. - TeKCT : AJIEKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.

3. Komsima, JI. I'. OkucauTEnhHO-BOCCTAHOBUTEIbHBIE peaknud. OCHOBBI DJIEKTPOXUMHH :
yuebnoe nocodue / JI. I'. Konsana, 3. P. Mymiuna ; MI'TY. - MaFHI/ITOFOpCK : MI'TY, 2015. - 58 c.
ni., TalJI. URL
https /Imagtu.informsystema.ru/uploader/fileUpload?name=1147. pdf&show dcatalogues/1/1121163/1
147.pdf&view=true (mara obOpamenus: 14.10.2019). - MakpooObeKT. - TEKCT : BIEKTPOHHBIN. -
Nmeercs nedarHplil aHAIOr.

4. Mumypuna, O. A. Xumundeckas kuHeTuka. COCTOSHHE XUMHUYECKOIO PaBHOBECHUS :
npaktukyM / O. A. Mumypusa, 3. P. Mymnuna, O. B. EpmoBa ; MarHuToropckuii roc. TeXHU4eCKUH
yH-T uM. ['. K. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-ROM. - 3arm. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara ob6pamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AJICKTPOHHBIN. -
Ceenenus goctynssl Takke Ha CD-ROM.
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B) MeToauyecKkue yKazaHus:

1. Mumypuna, O.A. DHepreTuka XHUMHYECKHUX IMPOLIECCOB: METOAMYECKHE YKa3aHUsi K
nabopaTopHbIM paboTaM MO AMCHMIUIMHE «XUMHS» A8 OOydaloluXcsi BCEX HalpaBICHUM
MOJITOTOBKH U CHEIMATbHOCTEN AHEBHOU (popmbl 00yuenus / O.A. Mumrypuaa; MarHuTOrOpCKHiA roc.
texuudeckul yH-T uM. I'. M. HocoBa. — Marnutoropck : MI'TY um. I'. 1. Hocosa, 2016. — 11 c. —
Teker : HernocpeICTBEHHBIN.

2. Komsama, JIL.I. Xumuueckas TepMOAMHAMHUKA: METOAMYECKHE  yKa3aHUs  JUIs
CaMOCTOSITENIHOW paboThl MO JTUCHMIUIMHE «XUMHs» JUIs OOy4yarolIMXCsl BCEX HalpaBJICHUI
MOATOTOBKM W crnenuaibHocTedl Bcex (opm oOyuenms / JILI'. Komsma; Maramtoropckuii roc.
texuuyeckuid yH-T uM. I'. Y. HocoBa. — Marautoropck : MI'TY um. I'. K. Hocoa, 2020. — 18 c. —
Teker : HernocpeICTBEHHBIN.

3. Komsina, JI.I'. CKkOpoCTh XMMUYECKUX PEAKIIUA U XUMHUYECKOE paBHOBecHe: MeToauvecKue
yKa3aHUs K J1abopaTopHbIM padoTaM MO AUCHUIUINHE «XUMHUSD» ISl 00YJaIOIMXCsl BCEX HAPaBICHUIN
MMOATOTOBKHU U crienuaibHOCTel Becex ¢popm oOyuenus / JI.I'. Konsna, E.B. Tapactok; Marautoropckuii
roc. rexuuueckuid yH-T uM. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoga, 2020. -8 c. —
TekcT : HenocpeACTBEHHBIM.

4. PonmonoBa, H.M. Xumnueckas kuHeTHMKa. XHMHUYECKOE DPABHOBECHE: METOAMYECKUE
yKa3aHUs ISl CaMOCTOSATEIbHOM paboThl MO AUCHUIUIMHE «XUMHUS» [ OOydarolmuxcs BCeX
HaNpaBJICHUH MOATOTOBKH M CHEIHabHOCTeH Bcex ¢opm obOyuenus / H.W. Pommonora, A.IL
[TonomapeB; MarauTtoropckuii roc. Texunueckuii yu-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY
uM. I'. Y. Hocosa, 2020. — 20 c. — TekcT : HenocpeACTBEHHbIH.

5. Uymposa, JI.B. PactBopsl: MeToauueckas pa3paboTka K J1a0opaTOpHBIM paboTaM IO
IUCHIUIUIAHE «XUMUS» 17151 00ydJaromnXcsi BCEX HAIMPABICHHUN TOATOTOBKH M CHEIHMAIBHOCTEH BCEX
dbopMm obyuenus / JI.B. Uynposa, T.M. KynukoBa; Maruutoropckuii roc. Texuudeckuii yu-t um. I'. W.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — TekcT : HenocpeaCTBEHHBIMH.

6. Uynposa, JI.B. PactBophl: Meromuueckass pa3paboTka K CaMOCTOATENbHOW paboTe Mo
JUCHUILIMHE «XUMHS» A1 00y4arolMXcsl 0 BCEM HAIpPaBJIEHUSM IMOATOTOBKU U CHELUATIBHOCTAM
Bcex Qopm obyuyenus / JI.B. Uymposa, 3.P. Mymnuna, O.A. Mumypuna; MarHutoropckuii roc.
texHuueckui yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. UI. Hocoga, 2017. — 26 c. —
Tekcr : HenmoCpeICTBEHHBIN.

7. Konsna, JI.I'. KomnonaHsle pacTBOpBI: METOJUYECKHE yKa3aHUS K Ja0opaTopHOM paboTte 1o
TUCLHUIUIMHE «XHUMUS» A 00ydyaromMXCsl O BCEM HAIPaBICHUSIM MOATOTOBKU M CIIELUAIBHOCTSIM
Bcex (opm obyuenus / JI.I'. Konsna, JI.A. bonbsiH; MarHUTOrOpcKuil roc. TEXHUYECKUA YH-T UM. [,
N. HocoBa. — Marautoropck : MI'TY um. I'. U1. HocoBa, 2017. — 9 c. — TekcT : HenmocpeACTBEHHBII.

8. Komsama, JI.I'. OKMCIUTETHHO-BOCCTAHOBUTEIFHBIE PEAKIIMU: METOIMYECKHE YKa3aHUS K
nabopaTopHoil paboTe MO ITUCHUIIMHE «XUMU» A5 00yJaIOIIMXCsl BCEX HAIpaBICHUN MOATOTOBKU
u cnenuanbHocTe Bcex (opm oOyuenus / JI.I. Komsma, E.B. Tapaciok; Marauroropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY nm. I'. 1. Hocoga, 2020. — 10 c. —
TekcT : HemocpeACTBEHHBIM.

9. Komsaga, JLI. OKHMCAMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU M IJIEKTPOXUMHUYECKHUE
MPOIIECCHI: METOJAMYECKas pa3padoTKa K CaMOCTOSITEIBHOW pabdoTe st 0OyJaromuxcsi Mo BCEM
HaMpaBJICHUsAM MOATOTOBKU M CHEIHMAIBHOCTIM Beex (opm obydenus / JL.I'. Konsna, E.B. Tapaciox,
3O.P. Mymnnna; Marautoropckuii roc. texuudecknid yH-T uMm. I'. 1. HocoBa. — Marautoropck : MI'TY
uM. I'. 1. Hocosa, 2017. — 41 c. — TekcT : HenocpeACTBEHHbIH.

10. Mwumypuna, O.A. DJICKTPOXMMHYECKHE IPOIECChl: METOJUYECKHE yKa3aHUs K
nabopaTopHoil paboTe Mo JUCHUIUIMHE «XHUMHUSA» A OOydYaloHmIMXCsl MO BCEM HalpaBJICHUSM
MOATOTOBKM W cHeuHagbHOCTAM Bcex (opm obydenus / O.A. Mumypuna, H.M. Ponuonosa;
Marnuroropckuii roc. Texuuueckuii yH-T uM. I'. M. HocoBa. — Marautoropck : MI'TY um. I'. H.
Hocoga, 2017. — 13 c. — TekcT : HenmocpeaCTBEHHBIM.

r) [IporpammHuoe odecneuenne u MHTEepHET-pecypcehl:

IIporpammHoe o0ecnieueHune



Haumenosanue 110 No norosopa Cpox neficTens

JIMIICH3UH

MS Windows 7 Professional(uns| ;1597 16 1 08.10.2018 11.10.2021

KJIACCOB)

MS Windows 7 Professional 5y 757 17 o1 27.06.2017 27.07.2018

(m1st KIIaccoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpodHo

7Zip cB000JIHO pacnpocTpansemoe 10 0CCCPOUYHO

FAR Manager cB000IHO pacnpocTpansemoe [10 OECCPOYHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanue Kkypca CchbllIKa

OnekTpoHHas 0aza mepuoAnYecKux u3gaHuii East

View Information Services, OO0 «MIBUC» hitps://dlib.eastview.com/

Hanumonanbhas uHQOpMaIMOHHO-aHATUTHYECKAS
cucteMa — Poccuiickuii  ungexc mayunoro|URL: https://elibrary.ru/project_risc.asp
nutuposanns (PUHII)

ITouckoBas cucrema Axamemuss Google (Google

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

Nudopmanmonnas cucrema - EguHoe OKHO URL: http://window.edu.ru/
J0CcTyna K ”HGOPMAIIMOHHBIM pecypcaM

demepaibHOC  TOCYAApPCTBEHHOE  OIOKETHOE
yUIpEKICHUE «DenepaabHbIi uncrtutyt|URL: http://www1.fips.ru/
IPOMBIIUIEHHON COOCTBEHHOCTHY

Poccuiickas ~ T'ocymapcTBeHHass ~ OuOinoTexa.

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

OnexkTpoHHble pecypcbl Oubanorexku MITY um.

L 11 Hocosa http://magtu.ru:8085/marcweb2/Default.asp

9. MaTrepua/ibHO-TEXHUYECKOE ODecredeHne T CIUUTIUHbI

MarepuanbHO-TEXHHUECKOE 00eCcTIieYeHHEe AUCIUTUINHBI BKIIOYAET:
1. VyeOHble ayauTOpUN AJIs NPOBEACHUS 3aHATUN JIEKIIMOHHOTO THUIA
MynbsTUMenUilHbIE CPECTBA XPAHEHUS, EpElaun U NMpeAcTaBIeHUs HHGopManuu
2. YueOHBIC ayIUTOPHUH JJIsI TPOBENACHUS Ja00PATOPHBIX 3aHSATHI, TPYNIIOBBIX U
MHAMBUAYAIbHBIX KOHCYJIbTALMH, TEKYIIETO KOHTPOJISI U MPOMEKYTOUYHOM aTTeCTalluu
Oo6opynoBanue A5l BBITOTHEHUS JTA00PATOPHBIX paboT, XMMUYECKast IOCY/1a, PEaKTHBEI,
Harnsiiaeie Mmatepuanbl: TaOIMIIBI, CXEMBI, TUIAKATHI.
3. [TomemeHus oisi CaMOCTOSATEIBHOW PabOTHI 00 yIaIOIIHXCS
[Tepconanbubie kKommbloTepsl ¢ maketom MS Office, Beixogom B IHTEpHET U ¢ JOCTYIIOM B
ANIEKTPOHHYIO HH(POPMAMOHHO-00pa30BaTENBHYIO CPEely YHUBEPCHTETA
4. ITomerieHus 17151 XpaHeHHUs ¥ TPOPHUIAKTHUECKOT0 00CTy>KUBaHUS Y41eOHOT0 000pYyI0BaHUS

Cremnnaxu, ceiibl 17151 XpaHeHHs] y4eOHOro 000py10BaHU
NHCcTpyMeHTH 11 peMOHTa J1abopaTopHOTO 000PYI0BaHUS.



