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JACIUTLTHHBI




1. Ileain ocBOEHMSI AMCIUTIIIMHBI

[lensiMu OCBOCHHSI UCIUIUIMHBI «XUMUS» sBiIsgeTcs (hopMmupoBaHue (QyHIAMEHTATbHBIX
3HAHUH B O0JAaCTH COBPEMEHHOM XHWMHH, BKIIOYAIOIIMX OCHOBHBIE TIOHSATHSA, 3aKOHBI U
3aKOHOMEPHOCTH, OIIMCHIBAIOLIME CBOWCTBA XWMHUYECKHMX COECJAUHEHWW; pa3BUTHE HABBIKOB
CaMOCTOATEIILHONH pa0OThl, HEOOXOAUMBIX Il MPUMEHEHHS XWMHUYECKHX 3HAHMK TPH H3YYCHHUH
CIIELIMAIbHBIX TUCLUIUIMH U JaJbHEUIIEH TPAaKTUUECKON AEATEIbHOCTH.

2.MecT0 AMCUMIUIMHBI B CTPYKType o00pa3oBaTeibHOH NPOrpaMMbl MOATOTOBKH
0akajiaBpa

Jucrunmmaa b1.B.19 «Xumus» BXOIUT B BapHaTHUBHYIO 4YacTh Ojoka 1 oOpa3oBaTelbHOU
MIPOTrpaMMBI.

Jlyig u3ydeHus: AUCUMILTUHBI HEOOXOAUMBI 3HAHUS, YMEHUS U BIaJeHUs, CHOPMUPOBAHHBIE B
pe3ynbTaTte TONy4YeHHUs CpeaHero (MOJTHOro) oOmiero oOpa3oBaHHS IO JAUCHUIUIMHAM «XUMUS»,
«Dusukay, «MaremaTukar.

3HaHUSA U YMEHUS OOYyYalolIUXCs, MOJYYCHHBIC MPU U3YyYEHUU NAHHOW AUCIUIUIMHBI OyayT
HEOOXOMUMBI UM TpU  JajbHEHIIeM H3y4YeHWH TaKUX AUCHUIUIMH, Kak «be3omacHocTb
KUZHEICITEIbHOCTH Y, «DU3HKA KOHJEHCUPOBAHHOTO COCTOSHUS.

3 Komnerennuu odyuarierocsi, gopMmupyembie B pe3y/ibTaTe 0CBOCHHS TUCHUILINHBI U
IJIAHUpYeMble pe3yJibTaThl 00y4eHust

B pe3ynbrare ocBO€HUS TUCHUIUIMHBI «XHUMHUsD» 00ydaroluics JODKEH 00a1aTh cleayomei
KOMIIETEHIINEN:

CTpyKTypHBIH 3JIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHHS
KOMITETCHIIUH

OIlK-1
CIOCOOHOCTBIO TPEICTABIATH a/ICKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHWH HAYYHYIO KAPTHHY MUPa
Ha OCHOBE 3HaHMsI OCHOBHBIX MTOJIOKECHHUH, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK U MAaTEMaTHKH
3HaTh - OCHOBHBIE XUMHUYECKHE TIOHSTHS, TIOJIOKEHUS W  3aKOHBI,
MO3BOJISIOIINE TPEACTABIATh aJEKBATHYIO COBPEMEHHYIO HAaYYHYIO
KapTHHY MUDA,
- COBpPEMEHHbIE HAIIPABJICHUS Pa3BUTHUS HAyUHbBIX TEOPHIA;
- METOABl TEOPETUYECKOTO M DKCIIEPHUMEHTAIFHOTO WCCICIOBAHUS B
00JacTH XUMHH
Ywmerpb - pemIaTh pacueTHBIE 33/1a41 MPUMEHUTEIHFHO K MaTepHalTy MpOrpaMMBI;
- IPOrHO3MPOBaTh BO3MOXKHOCTb MPOTEKaHHUS CaMONPOHM3BOJBHBIX
MIPOIIECCOB B PA3IMYHBIX XHMUYECKHX CHCTEMax
Brnanets - HaBbIKaMH NPUMEHEHUs] COBPEMEHHBIX XUMUYECKUX 3aKOHOB U TEOpUi
B IpoeccroHabHO 1eATeNbHOCTH;
- MPaKTHYECKUMH HaBBIKAMH TEOPETHYECKOT'O M IKCIEPHUMEHTAIBHOTO
WCCIICIOBAHMS ISl aJeKBAaTHOTO MPEICTABICHUS HAyYHOW KapTHUHBI
Mupa

[1K-2

CIOCOOHOCTBIO apryMEHTUPOBAHHO BBIOMpATh W peaM30BbIBaTH Ha TNpakTuke 3(QeKTuBHYIO
METOJIMKY 3KCIEPUMEHTAIILHOTO HCCIEAOBAaHUS MapaMeTPOB U XapaKTEPUCTUK MPHUOOPOB, CXEM,
YCTPOMCTB W YCTAaHOBOK DJEKTPOHMKM W HAHOZJEKTPOHUKU PA3TUYHOrO (YHKIMOHAIHHOTO
Ha3HAYCHUS

3HaTH - OCHOBHOE 000pyJ0BaHUE U METOJIUKHU TTPOBEICHHUSI OTIBITOB,
- COBPEMEHHBIE METOIbI IKCIIEPUMEHTAILHOTO UCCIEAOBAaHMS B 00JIaCTH
XHUMHH

YMern - ONPENEIATH LENHU U 33141 UCCIIEIOBAHU;

- BBIOpaTh HEOOXOUMYIO METOIUKY ISl IPOBEICHUS UCCIIETOBAHMUS;
- IPOBOAUTH SKCIIEPUMEHTAIbLHBIC UCCIIEIOBAHNU;
- IPUMEHSTH I0JIyYCHHBIE PE3YJILTATHI HA IIPAKTUKE




Bnanets - METOAMKAaMH UCCIICJIOBAHUS M HaBbIKaMH pabOTBl B XHMHYECKOIl
nmaboparopuu,

- HaBBIKAMHU TEOPETUYECKOIO M IKCIEPUMEHTAIBLHOTO HCCIIEIOBAHUS B
o0jacTh XUMHH M CIOCOOHOCTBIO OOBACHATH UX PE3yJIbTaThl
MPUMEHHUTEIHHO K MPOPECCHOHAITBHOMN IeITeIbHOCTH,

- CIIOCOOHOCTHIO W TOTOBHOCTBIO COYETaTh TEOPHUIO U IMPAKTUKY JUIS
pelIeHUs] MHKEHEPHBIX 3a]1a4

4. CTpyKTypa U colepKaHue TUCHUILINHBI

OO01mmas Tpy10eMKOCTh TUCHUIUIHHBI COCTaBIsIeT 3 3a4eTHRIX equHuUIlbl 108 akan. yacos:
- KOHTaKTHas padora —55,9 akaj. 4acos:

- aynuTopHasa pabora — 54 akaj.daca,

- BHeayuTopHas — 1,9 akazg.gaca
- camocTosTeNnbHas padbora — 52,1 akan.gaca.
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1. Xumudeckasi TEpMOIMHAMHKA 2 6 421 8 |- odopmiieHue oTuyera no(3ammra nadopatopHoi padoTsl.|OIIK-1
nabopaTopHoOi pabdoTte; Homamnee  3amanue Ne  1.|-3yB
- peienue gomaruHero 3axanus Ne 1; | TectupoBanue. [K-2
- CaMOCTOATEIBHOE H3Yy4YECHUE -3yB
y4eOHOI U Hay4HOH JIUTepaTyphbl.
2. XuMunyeckasi KHHETHKa 2 6 2 6 |- odopmiieHne oTyeTa no (3amura JnabopatopHoir pabdoTsl.|OIIK-1
nabopaTopHoii pabore; HomamHee  3amanue Ne  2.|-3yB
- perrenue gomanrnero 3aganus Ne 2; | TectupoBanue. 1K-2
-CaMOCTOSTENbHOE U3YUYeHUE YUeOHOMH -3yB
Y HAYYHOU JIMTEPATYPBI.
3. PacTBOpBI 2 8 4/21 8 |- oopmienue oTyeTa no|3ammra nabopatopHoit pabotsl.|OIIK-1
nabopaTopHO# paboTte; Homamnee  3amanue Ne  3.|-3yB
- peieHue gomarnHero 3axanus Ne 3; | TectupoBanue. [K-2
-CaMOCTOSTEITLHOE U3YYCHUE YUeOHOU -3yB
Y HAYYHOU JIUTEPATYPHI.
4. luciepcHble CUCTEMBI 2 4 2 6 |- oopmienue oTyeTa no|3ammra nabopatopHoit pabotsl.|OIIK-1
nabopaTopHoii paboTe; TectupoBanue. -3yB
-CaMOCTOSITeIPHOE M3YYCHUE YICOHOMH [K-2
Y Hay4YHOU JIUTEPATYPBL. -3yB
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5. OxucnurensHo-| 2 4 2 6 |- oopmnenne oryera no|3amura nabopatopHoit pabotsr. |OIIK-1
BOCCTAHOBUTEJIBHBIC MTPOIIECCHI nabopaTopHoii pabore; JHomamHee  3amanue No  4.|-3yB
- peienne nomainrero 3aganus Ne 4; | TectupoBaHue. [K-2
-CaMOCTOSITEIbHOE M3YYCHUE YUCOHOMH -3yB
Y HAYYHOU JIMTEPATYPBI.
6. DIIEKTPOXUMUYECKUE CUCTEMBI 2 8 421 | 18,1 |- odopmiieHue oTuyera mo |3amura JaboparopHoit pabdotsl. |OIIK-1
nabopaTopHoOi pabdoTte; Homamnee  3amanue Ne  5.|-3yB
- pemenue gomarnHero 3ananus Ne 5; | TectupoBanue. TK-2
-CaMOCTOSITETILHOE U3YYCHHUE yUeOHOU -3yB
Y HAYYHOMW JINTEPATYPHI.
HToro nmo nucuunjInHe: 2 36 |18/6M | 52,1 3auer




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

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

Jlexuuu mpoxoAsAT Kak B HMH(OpPMAIMOHHOW (opme, rae MMeeT MECTO IOCIeI0BaTEeIbHOEe
U3JIO)KEHUE MaTepuaia B JUCHMIUIMHAPHOM  JIOTMKE, OCYIIECTBIEMOE IPEUMYILIECTBEHHO
BepOaIbHBIMU CPEICTBaMU, TaK U B (opMe JeKuuii-Oecepl WM Auajiora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMU, TAE€ TEOPETUYECKUUI
MaTepuai 3apaHee BbIAACTCS CTYIEHTaM JJIsi CAMOCTOSTEIbHOIO U3YUEeHHUSI, sl IIOJATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKs TPOXOJUT [0 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[ToMuMO 53TOr0 B JIEKIMHU MOTYT HCIOJIB30BAThCA DJEMEHTHI TMPOOIEMHOIO H3JIOKEHHUS.
[IpoGnemHas JeKIus HAYMHAETCS ¢ BOIIPOCOB, C TOCTAHOBKH MPOOJIEMBI, KOTOPYIO B XOJI€ U3JI0KEHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs NpeACTaBiseT COOON 3aHsATHe, Mpeanojararomiee
MHUIMUPOBAHHOE TMIpENo/iaBaTeyieM TMPUBICYCHHE AayAUTOPHUH K pPEHICHUIO KPYIMHOM HaydHOMU
poOJeMbl, pPAacKpbIBA€T BO3MOJXKHbIE IIYTH €€ pEIIeHUs, I[10Ka3blBa€T TEOPETHUECKYID W
MPaKTUYECKYI0 3HAUYUMOCTh AOCTHKeHuH. Ha mpoOrmeMHON JeKIuMyu HOBOE 3HAHWE BBOAMTCS Kak
HEeM3BeCTHOE /s oOyyatommxcs. [lomydennas napopManus ycBauBaeTcst Kak TMYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojaBaHus IJUCHUIUIMHBL «XUMHUSA» 3aHUMAIOT JIEKIUU C
MCIOJIb30BaHUEM JIEMOHCTPAIMOHHOTO XUMHUYECKOTO SKCIIEPUMEHTa, KOTOPBIA MO3BOJISIET Hanbosee
[IOJIHO pEeaIn30BaTh METOJ MPOOJEMHOro OOy4eHHs dYepe3 IIOCTAaHOBKY MpOOJeM C IOMOUIbIO
JNEMOHCTpAllUii SIBIICHUH, peakuuil uiIu mporeccoB. Bo3MokHO 0O0ObeAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOT'O U PEaIbHOr0 3KCIIEPUMEHTA, YTO J1a€T BO3ZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHON  TEXHOJIOTHH
MPOBOAATCS JIEKLIMU-BU3YAIU3AIMH, B XOJE€ KOTOPBIX M3JI0KEHHE TEOPETHUECKOro Marepuana
COIIPOBOXKAAETCS MPE3CHTAIIMEH.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcs: B Xo/ie JabopaTOpHBIX padoT, B X0/1€ KOTOPbIX ydeOHas
paboTa MPOBOAUTCS C peaJbHBIMM XUMHYECKMMM BemiecTBaMu. Ha mabGopaTopHbIX paboTax
BBITNIOJHAIOTCS TPYIIIOBbIE WIM WHIUBUAYAJIbHbIE 3aJaHusd N0 mpoiaeHHoM Tteme. IIpoBenenue
abopaTOpHBIX PabOT HEOOXOIUMO TMPEABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHoi padoOThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYAEHTOB K JlabopaTropHoW pabore
ABIIETCS WX oOs3aTenpHas MOJArOTOBKA K HEH C COCTaBJIEHHMEM TEeOpeTHYecKoro BBenaeHus. [lpu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOIO OOy4YeHHs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepuan IIyTeM BBISBIEHUS CBsSI3€d MEXAy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooOpa3HO  HCIOJIB30BaTh  TEXHOJOTHIO  KOJJIEKTUBHOTO
B3aMMOOOy4eHus (mapHylo paboTy) Tpex BHUIOB: CTaTMuYeckas Mapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs Iapa; COBMeEIIas ee ¢ TEXHOJIOrHMeld MOAYJIbHOTrO 00yueHHs. BBINOIHUB SKCIEPUMEHT,
oOy4aroruecs: GopMyIupyrOT 0000IIEHHBIC BBIBOJIBI 0 CEPUU OTBITOB, UCIIOIB3YS TPUEMBbI AHAJIOTHH
U CPaBHEHHS.

CamocTtosTenbHas paboTa o0ydarolmuxcs SBISIeTCsS OJHUM U3 Hanbosee 3p(HEeKTUBHBIX CPENICTB
pa3BUTHs MOTPEOHOCTH K OyaymieMy camooOpa3oBaHuio. CamocrosiTenbHas paboTa o0ydaromuxcs
BKJIFOYAET B ce0s cambie pa3sHooOpa3Hbie (OpMBI YUeOHOH JEATEIHHOCTH: BBHIMOJHEHUE JOMAIITHHUX
3aJJaHui, 3aBepuieHne o(opmieHus 1a0OpaTOPHBIX pPadOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHUE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTepuaja Mo yuyeOHMKaM M MOocoOusiM, YTeHHEe M MpopaboTka
HAay4YHOH mauTeparypsl B OHOIMOTEKe, HamucaHue pedeparoB M KypCOBBIX pPabOT, MOJArOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paboTra oOydaroUIMXcsi JOJDKHA OBbITh HalpaBlieHa Ha 3aKperuIeHus
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOIO IpernojaBaTelieM, Ha MpopadOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITENIbHOE M3YY€HHUE, Ha TMOATOTOBKY K JIa0OpPaTOPHBIM 3aHATHSM, BBIOJHEHHE JOMAIIHUX
3aJJaHu# U MOJIFOTOBKY K PYOSKHOMY M 3aKIIOYUTENILHOMY KOHTpouo. [loMrMo 3Toro, obydaromuecs
MPEJCTABISAIOT PE3yIbTaThl CBOCH CaMOCTOATENBHOM pabOThI B BUJIE MPE3CHTAIUIA.

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



MIPENO0/IaBaTEIIEM.

[Tpu npoBeneHnn pyOEIKHOTO U 3aKITFOUYUTEITHHOTO KOHTPOJISI OCHOBHBIMU 337ja4aMU, CTOSIIIAMH
nepeJl MperojaBaresieM, sSBISIOTCS: BBISBICHHE CTENEHH MPaBUIBLHOCTH, 00beMa, MIyOUHBI 3HAHUI,
YMEHHUH, HaBBIKOB, IIOJYYEHHBIX IIPU M3YYEHUHU Kypca Hapsgy C BbBIIBICHUEM CTEIICHU
CaMOCTOATEJIbHOCTU B IPUMEHEHUH [TOTYYEHHBIX 3HAHUH, YMEHUI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIIEPUMEHTHUPOBAaThH C HOBBIMU
dbopmamu koHTposis. OOyuarolmuMcsi NpeAsiararoTcsl TECThl M 3aJayd B DJIEKTPOHHOM BHJE, C
aBTOMATH3MPOBAHHOW CHUCTEMOH NpoBepKu. B oTimume oT OOBIYHOTO TECTUPOBAHHS TaKOl crocod
KOHTPOJISI TO3BOJISIET CTYACHTAaM B JII000€ BpeMsi IPOUTHU TECT, MPOAHATM3UPOBATH OUIMOKU U MPONTH
TECT BTOPUYHO.

B nononHennn x Kypcy «XuUMHM» OOydYarOUIMIiCS MOXET HPOMTH B AUCTAHIMOHHON (opme
oHJIalH-Kypc «Kak Xumusi o0OBSCHIECT U U3MEHSET OKpyKaromuii Mup». Kypc cocrout u3 10 nexiuii.
Kypc nexumii naér mepBOHA4YaJbHOE IPEICTABIEHUE O XMMUU M €€ POJIM B JKM3HHU YEIIOBEKA M
obmectBa. OH cocTouT U3 ABYX uacteil. [lepBas U3 HUX paccka3bIBaeT O TOM, KaK XMUMHs OOBACHSET
OKpYKalOIUM MHUpP: KaK yCTPOEHBI BEIIECTBA, MOYEMY M KAK HAYT XMMHYECKHE PEAKLHMH, KAKHE
BEILIECTBA OINPEIENSIOT CBOMCTBA KUBBIX CUCTEM. BTopas yacTh MOCBAILIEHA MPUKIAIHBIM aACIEKTaM
XUMHUU: OHA MOKA3bIBAET, KAaK XMUMUS BIUSAET HA KU3Hb OOIIECTBA M YIIYUIIAeT IMOBCEIHEBHYIO KU3Hb
monei. B Hell paccka3biBaeTcsl 0 LEHHBIX MPOAYKTaX XMMUYECKOW MPOMBIIIJIEHHOCTH, XUMUYECKUX
croco0ax MPOM3BOJICTBA PHEPTUU M HOBBIX MaTepHajax, HOBBIX BEUIECTBAX, UCIOJIb3YyEMBIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaX. ExxeHenenbHble 3aHATUS OyIyT BKIIOYATh MPOCMOTP
TEMAaTUYECKUX BUICOJICKIMI U BBINOJHEHHE TECTOBBIX 3aJaHUM C aBTOMATHU3UPOBAHHOWN MPOBEPKOM
pE3yNbTaTOB U TBOPYECKUX 3aJaHUil ¢ mocienyrimum obcyxiaeHueM Ha dopyme. Kype sBasercs
001eo0pa3oBaTebHBIM, HE TPEOYeT CrIeUaIbHON MOArOTOBKH U PACCUNTAH Ha IHUPOKYIO aAYAUTOPHUIO
cllyliaresei, B IepBylo ouepe/ib 00yJaromMXcs HEXUMUYECKUX BY30B M (paKylbTETOB U JIOACH, yiKe
MIOJIYYMBILIMX BbICIIEE 0O0pa3oBaHUE, HO JKEJNAKLUX Oosblle y3HAThb 00 OKpYXKaloLEM MHUpPE U
MOBBICUTH CBOM OOIIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHrne CAMOCTOAITEIbHOM Pa0doThl 00y4a0IMXCst

CamocrosarenbHass paboTa oOydaroUIMXCs MOApasfensercs Ha ayAuTOpPHYIO, KoTopas
MIPOUCXOJUT KaK BO BpeMs JIaDOpaTOPHBIX 3aHATHUN, TaK M Ha IUIAHOBBIX KOHCYJbTAIUSX, U Ha
BHEAYJAUTOPHYIO, MPOMCXOJAIIYI0 BO BpeMs MOJATOTOBKM CTYAEHTAaMHM OTYETOB IO JIAOOpaTOPHBIM
3aHSTHUSM U BBIMOJIHEHUS JOMALTHUX 3a/IaHUM.

AymuTOpHasT CcaMOCTOsITENbHAsE paboTa OO0y4aroImuXcs IpeanojaraeT MpOXOXKIECHHE
TECTUPOBAHUS M0 KaXAOMY paz/ielny JUCIUIUIMHBL. TecThl BKIIOYAIOT TEOPETUUECKUE U MTPAKTHIECKHE
3aJlaHusl, OTBETHl HAa KOTOpble TPEOYIOT TINyOOKOro NOHMMAaHHUS H3Y4YEHHOIo MaTepuana. TecTsl
MOCTPOEHBI €IMHOOOPA3HO: K KaXXIOMY BOIMPOCY Mpeajaraercss YeThlpe BapuhaHTa OTBETOB, Cpelu
KOTOPBIX OJUH WM HECKOJBKO TpPaBWILHBIX. OOpaboTKa pe3ysIbTaTOB OCYHIECTBISCTCS ITyTEM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO OAJLTOB B K101 TeMe Kypca — 10.

BapHaHTLI TeMaTH4YeCKHUX TeCTOBBIX 3aJaHui 19 TEKYIIEro KOHTPOJId
XuMHu4yeckas TePpMOANMHAMHUKA

B tecrax mo Teme «XuMmudeckas TEpPMOAMHAMUKA». MEPBBIC MIECTh 3a/JlaHUN OIICHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aim, a BOCBMOE, IEBITOE U JIECATOE 3aJaHusa — B 2 Oaa.

TecT Ne 1
1. Tlpu paccMOTpEeHHH XUMHYECKOW PEAKINH cucmema 03HaYaeT:

a) HCXOJHbIC PeareHThI
0) MPOIYKTHI XUMHYECKOU PEaKIIHI



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

a) AUct B) Q1013
6) AHozgg F) AHct
5. Kakwue u3 npuBeICHHBIX PEaKIUil SBISIOTCS SHIOTCPMUICCKUMU?
a) 1/2 N, + 3/2 H, = NH3 , AH = — 46 K]I:)x/Moab
06) H,+4/2 0,=H;0, AH = -242 K]I»/Mo1b
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, mornorunocsd 22 /I TEMIOTHI.
DHTanbnus 00pa3oBaHUs OKCUAa MeaH ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
8. Hnmsa peakmmu  NiO oy + C (pagury = Ni  + CO (. Onpenennre BO3MOXXHOE HallpaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHHS peaKlIUK IPU CTAaHAAPTHBIX YCIOBUAX U MpH Temieparype 627°C.

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

B otBere ykaxure 3HaueHUs sHepruu ['mbOca mpu cTaHIAPTHBIX YCIOBHSX, NPH 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

XuMnyeckass KHHETHKA

B Tecrax mo teme «XuWMHUeckas KUHETHKa». IEPBOE, BTOPOE, TPEThE, YETBEPTOC H IISITOE
3amaHusa oneHuBaroTca B 0,5 Oaiia; miecroe, ceAbMOE, BOCBMOE, AEBITOE U IecATOoe — B 1 Oami, a
OJIMHHAAIIATOE — B 2,5 Oajia.



Tect Ne 1

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

a) XMMUYecKas TepMOJIMHAMUKa

0) TEpPMOXUMHS

B) XUMHYECKasi KHHETHKA

2. CKOpOCTh XUMHUYECKON PEaKLUH — 3TO ...

a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCs OJTHO U3 UCXOJIHBIX BEILECTB

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

enuunie odbeMa

B) KOJIMYECTBO BEUIECTBA MPOJTYKTOB PEAKLUU K MOMEHTY OKOHYaHHSI peakluu
3. B kakux enuHHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakiuu?

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 BbIpakeHUE AJI1 CKOPOCTH peaKluu

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

a) V =Kk[NOJ'[H.,0] 6)V =k[NH3][0;] B)V =Kk[NO]*[H,0]°

KOJINYECTBECHHO

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 OMUCHIBACT COCTOSIHUE PABHOBECHUS

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

a) IPY IOHMW)KEHUH TeMIIepaTypbl

0) TIp1 TOBBIICHUH TEMIIEPATYPBI

B) MY MTOBBIIICHUH JIaBJICHUS



11. JIna peakuun Cyy) + 2 H 5 ) = CH 4 () Ipu HekoTOpoll TeMmepaType KOHCTaHTa PaBHOBECHUS
paBHa 0,8. PaBHOBecHass KOHILIEHTpamus Bojaopona paBHa 1,2 Moib/i. Belunmciaure HCXOTHYIO
KOHIIEHTPALIUIO BOJIOPOJIA.

a) 1,2

0) 3.5

B) 5,0

PacrBopsI

B Ttecrax mo Teme «PacTBOpbI»: MepBOe 3aJaHUC OICHHMBAacTCsS B 1 Oamr, BTOpoe, TPEThe,
4eTBepToe, MATOE W IecToe 3afanus - B 1,5 Oamra; cempmoe, BOCBMOE, JCBSTOEC M JIECATOC — B
0,5 6amna.

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. Jlna noxasnenus ruponusa xjaopuaa xpoma (I1I) cnenyer

1) 106aBHUThH COJSHYIO KUCIIOTY

2) 100aBHUTH IIEIOYD

3) pa3zbaBuUThH pacTBOP BOMOM

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUTOTOBJIEHHBIM U3 TUApOCyidbpaTa KajlblUs MU BOJbI, 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 HO. Omnpenenure npousBeIcHUE
pactBopumMoctu Ag2C204

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

1) wmacchl BemecTBa K Macce BOIbI

2) KOJMYECTBa BeUIeCTBA K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KolM4ecTBa BelecTBA 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) IUCIIPONIOPIIMOHMPOBAHUE COJIEH
3) THApaTHpOBaHHE COJICH

4) ruapoaus conei

10.3una4enne PH uncroit Bosbt pu 25°C cocrasisieT
11 2)7 3)0 4) 10



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

B Tecrax mo Teme «JlucrepcHbIe CHCTEMBI»: IMEPBOE, BTOPOE, TPEThe M YCTBEPTOE 3aJaHUS
OIIEHUBAIOTCA B 1 Oaiur; mATOE U IIIeCTOE 3amanus - B 3 Oaa.

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 KOAryJsLUIO KOJJIOWJA, YACTHII KOTOPOTO HUMEIOT
MOJIOKUTEIBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT

3. Jlna xakoro 3JEKTPOJUTA MOPOT KOATYJISAIIUHN KOJUIOU/IA C MOJIOKUTEIFHO 3apsHKEHHON YacTHIIeH
JOJI’KEeH OBITh HAUMEHBIIUM?
1)  xuopun Kanus
2) cynbdar Kanus
3) oprodocdar kanus

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

KAaKOM 3JIEKTPOJIUT UTPAET POJIb HOHHOT'O cTaduiau3aTopa?
1)  xmopun xenesa (111)
2) BOmA
3)  THAPOKCHI Kajus

5. Ilpu B3aumopmeiictBuu 20 mu 0,001H nutpata ceunma (1) ¢ 10 mum 0,02H cynwsdara xanus
oOpa3yercs 3016 cynbdara ceunna (II). K xakomy anektpomy JoMKHBI epeMeaTbcs YacTHUIIBI
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 ToTpeboBanoch 100aBUTh: B mepBy0 — 5,3 Ma 1H pactBopa xnopuaa xanus; B APYTyrO —
18,7 mun 0,001H pactBopa ¢dochara HaTpus. Beramcaure mopor Koarymisiuud KakIOTO
AIIEKTPOIIUTA.

OKHCAUTETbHO-BOCCTAHOBHUTEIbHBIE mpoueccohl

B tecrax nmo teme «OKHCIUTENHbHO-BOCCTAHOBUTENIBHBIE MPOLIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOEC M MATOE 3a7aHus onleHuBaroTcs B 0,5 O6anna; mectoe — B 1 6amr; ceapMoe 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 3JCKTPOHBI
2. TIporiecec BOCCTaHOBICHUS MMEET MECTO B CIyYae, KOrja ...
1) HelTpaabHBIEC ATOMBI IIPEBPAIIAIOTCS B TIOJOKUTEIBHO-3aPSHKEHHBIEC HOHBI
2) TOJIOXKUTEIBbHBIN 3apsi/] NOHA YMCHBIIIASTCS



3) OTpHLATENBHBIH 3apsi/1 HOHA YBEIHYHBACTCSI
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunoHpoBaHus NPUHAMJIEHKHUT ...

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 OKUCIIEHUsI KUCIIOpOo/ia a) B BoZE M 0) B IEPOKCHIE BOIOPOIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. Ilepmanranar kanusi B OBP, npoTekaronux B KHUCJION cpejie, BOCCTAaHABIUBAETCA JI0 ...
1)  xarnona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcupaa maprania (1) MnO
7. B peakuum, npotekaromiei mo cxeme Cr,Sz; + KNO3 =2 KyCrO4 + K;SO4 + NO okuciieHuo
MTOJIBEPTarOTCsI CICAYIONTUE SJICMEHTHI ...
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 ko3 dunmerron B peakin KMnO,4 + HC oy =2 ... paBHa
1) 30 2) 26 3)35

3J1€KTpOXI/IMI/I'-IeCKI/Ie CHUCTEMBI

B Tectax mo Teme «DNEKTPOXUMHUYECKHE CHUCTEMBI»: IEPBOE, BTOPOE M MATOE 3a/JaHUA
olleHUBaIOTCs B 1 0asut; TpeThe U 4eTBepToe 3a1anusi— B 1,5 Oasuia; mecroe u cenpbmoe — B 2 Gasuia.

Tect Nel
1. DaexTpoaHBIN MOTEHIMAN ONIPEAETSIOT 110 YPABHEHHIO ...
1) Hepncra
2) MenneneeBa-Knaneiipona
3) BonbuMana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanmyeckoro siementa Mg|IMgSO,||CuSO4|Cu mpu craHmapTHBIX
YCIIOBHSIX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue nmpoaykTel 00pa3yroTcsi Ha KaTo/Ie TPH AIEKTPOIIN3e PacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) xucnopon
4. Ykaxute cyMMy KO3 HUIIMEHTOB B YpaBHECHHUHU dJICKTPOIn3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8



5. Kakas W3 IpHUBEICHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMH  MPOTEKaeT
CaMOTPOM3BOJIBLHO 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 CXEMBI OAIIEKTPOAHBIX IMPOILECCOB M MOJEKYISIPHOE YpaBHEHHE pEeakIuH,
HPOTEKAIOUICH MPH AIEKTPOXUMHYECKONH KOpPpO3uH raibBaHomapsl Zn|Mg B CEpHOKUCION
cpexne. B orBete ykaxkure cymmy K03 (pHUIIMEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.
1) 6
2) 5
3) 4
4) 8

BreaynutopHasi caMmocTosiTesbHass paboTa 0OYUYaIOIMXCS OCYIIECTBIISIETCS B BUIC H3yUCHHS
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jieily ¢ MpopaboTKoi Marepuaia; ohOPMIICHUS OTYCTOB IO
71a00PaTOPHBIM padOTaM U BBITOJIHCHHS JOMAITHUX 3a/IaHUH.

BapHal—[Tbl TeMaTH4YeCKHUX JOMAIIHUX 3aJaHui 11 BHeayHHTDpHOﬁ CaMOCTOATEIbHOI paﬁoTbI
CTYACHTOB IO TEMaM

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

B nomamHem 3aiaHuu 10 TeMe «XUMUYecKas TePMOIMHAMUKAy: TIepBast 3a/1a4a OI[CHUBACTCS B
2,5 6anna; Bropas — B 1,5 Ganna; Tpetss — B 1 Oam.

3amaga Nel

Hus peakumn CHy ) + COy (np = 2 CO () + 2 H, () ompenennre BO3MOKHOE HalpaBlICHHE
CaMOIIPOU3BOJIBHOTO TEYEHHUS PEAKIIMU NPU CTaHIAPTHBIX YCIOBUAX U Npu TeMmmeparype T = 927 °c,
€cli TeIrI0BOM 3((eKT peakuu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbIIEISAETCS
WIA TIOTJIOUIAETCS PHEpPrus B XOJ€ peakuuu; O0) NPUUYMHY HAWJIEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccunraiiTe TeMepaTypy Hadana peakiyH.

3amaga Ne2

Beraucnure temnoBoit addext peakuun: CaCs ) + 2 HoO(ry = Ca(OH); () + CoHos (1), moms3ysicy
CTaHJAPTHBIMHU TEIUIOTAMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEIIOTHI BBIICIUTCS UIIH
MOTJIOTHTCS TipU oOpazoBaruu 2,24 1 CoH,?

3amaga Ne3

[Io TepMOXMMHYECKHMM  YpaBHEHHMSIM  paccuMTaiTe  TemioBo  3¢ddexkT  peakuuu:
Hy ) + COz ) = CO (y + Ho Of). TepMoxumudeckue ypaBHEHUS:

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

6) 2 CO o T O, ™= 2 CO, (M) AH =-566,2 x]Ix.

JlomamHee 3axanue Ne 2
o teMe « XMMH4YeCKasd KHHETHKA»

B nomamnem 3amanuu no teme «XuUMHYECKas KMHETHKa»: MepBas 3ajgada oleHuBaerca B 1,5
Oamna; Bropast — B 0,5 Gaa; TpeThs, 4eTBepTast u msatas — B 1 6a.



3amaua Nel
Peaknus mporekaer no ypasaenuto: O, ) +2 CO y = 2 CO; (. HavanpHble KOHLIEHTpalUu
pearupyromux BemectB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 Monb/1. Bo ckoabko pa3 H3MEHHUTCS
CKOpOCTh mpsAMOU peakuuu, kornpa npopearupyeT 30% CO? Bo CkoIbKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOUN ¥ 00paTHOM peakiuy, €CIU YBEIUYUTh JaBJICHUE B CHCTEME B JiBa pa3a?
3agaya Ne2
[Tpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYMHUT B PEAKIHIO IMpU
temnepatype 200 °C, ecin TeMITepaTypHbIH KOA(PHUIIMEHT CKOPOCTH peakIuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh PEaKIUu?
3agaya Ne3
Haiinure HavanbHble KOHIIEHTPALIMM UCXOJHBIX BEIIECTB U KOHCTAHTY PaBHOBECHUS PEAKIUU:
Fe (7 + H20 ) = FeO () + Hy (1), ecin paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOLIHMX BEIIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Mon/m.
3amaua Ned
Jus peaknuonnoit cucremsl: CO y + HyO oy = CO2 (y + Hy () HavanbHbIE KOHLEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/n. OnpenenuTte KOHIICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBEcCHUs paBHa 1,45.
3azmaya NeS
Bripasurte uepe3 KOHLIEHTpAIUU PEareHTOB KOHCTAHTBI PABHOBECHS CIICAYIOIIMX PEAKIIUA:
Nz(r) +3 Hz(r) =2 NH3(T), AH =-922 x]JIx;
COz(r) +C (1) = 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO, @ t Hz(r), AH =-41,1 kI x.
VYkaxuTe HanpaBiICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU MOHMKEHUH
TEMIIEPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPHU TMOBBIINICHWU [aBICHUS, €CIM TeMIleparypa
MOCTOSTHHA.

Jlomamnee 3aganue Ne 3
no reme «PacTrBopb»

B nomammnem 3amanum mo Teme «PacTBophI»: TiepBasi, BTOpas, TpPeThs M MATas 3agadd
orieHuBaeTcs B 1 6am; uerBepras u mecras — B 0,5 6aa.

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) MOJISULTBHOCTH; T) TUTP; 1) MOJBHYIO JIOJIO BEIIECTBA B pacTBOPE.

3agaya Ne2

3akoHUNTE MOJICKYJIIPHBIE W  HAIIMIOHUTE COKPAIICHHBIC HWOHHBIC YPAaBHCHUA peaKHI/Iﬁ
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 PEAKIUi K CIETYIOIIUM HOHHBIM:

Ba® + CrOs* — 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: NapSiOs. Cu(NOs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpDHBIE YpaBHEHMs TMAPOJIM3a COOTBETCTBYoIMX cosiel. Kakoe 3HadeHue pH (<
Win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

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

Jlomamuee 3aganue Ne 4
1o TeMe «OKNCIUTETbHO-BOCCTAHOBUTEIbHbIE NPOLECCHD)

B nomamneM 3amanmu 1mo TeMe «OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIC IPOLECCHI»: IepBas
3a/aya omieHuBaercs B 1,5 Oaia; BTopas — B 2,5 6aia; TpeThs — B 1 Gaiw.

3amaya Nel
[Tonoepute k03(pPUIMEHTEI B ypaBHEHHSX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIUH.

VYKaxuTe TUN KaXXI0H peaklvu.

PaccuuTaiiTe 3JEKTPOJNBMXKYIIYIO CHIY M OINPEACIUTE HAlpaBICHHUE CaMOIMPOU3BOJIBLHOTO
MPOTCKaHMs TEPBOM PEAKIMU TPU CTAHIAPTHBIX YCIOBHSIX, HCIIOJB3YS 3HAUYCHHUS OKHCIHTEIBHO-
BOCCTAaHOBUTEJBHBIX ITOTEHIIHAIIOB:

HJ + H;POs — 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 YpaBHEHHUS OKHUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINH:

KMnO4 + NaNO, + H,0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,0g + NaOH —

Bi,O; + C —

Mg + HNO3 (pas6) —

3agaga Ne3

Jlausl 7B OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mapel: KNO;, KNOjs; u Pb(NOs);, PbO..
[Tonp3ysich TaOMUICH CTAaHIAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IMOTEHIIHAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peakuuud B ykazanHoi cpenme (HNO;3). PaccuwuraiitTe 3HaueHHe
AJIEKTPOJBKYILEH CHIIbI PEAKIUH.

Jlomamuee 3axangue Ne 5
1o TeMe «JIeKTPOXUMHYECKHEe CHCTEMbD)

B nmomaminem 3amanuu o TeMe «NeKTPOXUMHUUYECKUE CUCTEMBI»: TIepBas 3a/1aua OllEHUBAETCS B
1 6amm; BTOopas — B 1,5 6ayna; Tpethst — B 2,5 Oasna.

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

ypaBHEHHE TOKOOOpa3yIoIlel peakiiy, MPOTEKaIoIield Mpu paboTe raJbBaHUYECKOTO JIIEMEHTA
Co/Co(NOs); // AI(NOg3)s/Al. Paccuunraiite D/IC (E) raqpBaHUYECKOro 3JIEMEHTA MPHU CTAaHIAPTHBIX
YCIIOBUSX.

[IpuHSAB MOTEHIMAI aHOJA PABHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUMUTANTE KOHICHTPAIIUIO
KaTHOHOB MeTajllla B KAaTOIHOM pactBope, npu kotopoid IJIC ralbBaHHMYECKOrO »BJIEMEHTa
ymensiutes Ha 0,02B.



3amaga No2
IIpuBenure CXe€Mbl DJIEKTPOAHBIX IPOLIECCOB U  MOJEKYJSIPHBIE YPaBHCHHUS PpEaKIUil,

MPOTEKAIOIINX MPH AJIEKTPOXUMUYECKON Koppo3uu ranbBanomapsl Co/Ni: a) B kucimoii cpezae; 6) BO
BJIQKHOM BO3/yXe.

Onpexnenute yObUIP MAacchl aHOJIA NMPH KOPPO3UHM B KUCIIOW cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3agaya Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YPAaBHEHUS OJIIEKTPOJHBIX IPOLECCOB (aHOI WHEPTHBIA) U
MOJICKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOISIIEH MTPH AIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOqy,

Bbruuciure QakTHuecKoe KOJIMYECTBO METaula, MOJYYCHHOTO Ha KaTojie IPH SJICKTPOIIU3e
Co(NO3)2, ecitu 3JIeKTpOIIH3 TPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia o Toky coctaBui 85%.

VYKakuTe BO3MOXKHBIC TPUYHHBI YMECHBIICHHS BBIX0JIa METAJIJIA [0 CPABHEHUIO C PACUCTHBIM.

KoHTposbHbIe BONPOCHI 10 TEMaM
KoHnTpoJibHbIe BOPOCHI 0 TeMe «XUMUYeCKasi TEPMOTUHAMMKA»

OCHOBBI XMMHUYECKOIN TEPMOJIMHAMUKHU: MTOHSITHE CUCTEMBI, BUBI CUCTEM.
TepmoauHaMudeckue napaMeTpbl U QYHKIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

I[TepBblii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

DOHTANBNMUA KaK (PYHKIUS COCTOSHUS CUCTEMBI. DHTANbBINS 00pa30BaHMsI BELIECTBA.
TennoBoit 3¢ddexr xumuyeckod peakuuu. DakTopsl, BIMAOLME Ha TemiaoBoil 3¢ddekt
XAMHUYECKON PEaKIUU.

Tepmoxumus. 3akon ['ecca.

Crnencrsus u3 3akoHa ['ecca.

OHTponus Kak (PyHKIMS COCTOSIHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. Tperuil 3aK0H TEPMOJUHAMUKH.

12. Dueprus ['n60ca.

13. HanpasieHue caMOnpoU3BOIBHOIO MPOTEKAHUS XUMHUECKUX PEAKLINH.

oo

© N

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

Xnmnyeckas KnHeTuka. CKOpoCcTh XMMUYECKOM pEAKIIMU U METO/IBI €€ PETYJINPOBAHMS.
BiustHue KOHIIEHTpAIMU Ha CKOPOCTh XMMHUYECKOM peakIuu (3aKOH JeHCTBYIONUX MaccC).
Bausinue Temmneparypsl Ha CKOpoCcTh xuMHueckoit peakuun. [Ipasuno Bant — I'odda.
Teopust aKTUBHBIX CTOJIKHOBEHH AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus nepexoTHOro KOMILIEKCA. DHEpreTuyecKas JuarpaMmma.

Kpusast MakcBenna — bonbiimana. DHepreruueckuit 6apbep.

Karanutrnueckue cucTeMsl.

BiistHue karanusaropa Ha CKOPOCTb XMMHUYECKON pPEeaKIUu.

0. T'OMOTeHHBII U TeTePOTEHHBII KaTan3.

1. KonebarenbHble peakluy.

12. Xwumuueckoe paBHOBecue. OOpaTuMbie M HEOOPATUMBIEC PEAKIINH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenne xumudeckoro paBHoBecus. [Ipunnumn Jle—Illarense.

15. BnusHHE KOHIIEHTPALUH, JaBICHUS U TEMIIEPATYPHI.

16. ®da3oBbie paBHOBECHS.

17. ®a3oBble 1uarpaMMsl 151 OJHOKOMIIOHEHTHBIX CUCTEM.

RROoOo~NoO~WNE

KonTpoJubHbie Bonpockl o Teme «PacTtBopb»
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11.
12.
13.

ITonsTue pactBopa. PactBopuMocTs BeniecTBa. PactBopumocTs rasa.

PactBopbrl. CniocoObl BbIpa)keHHsI KOHILEHTpPALMUM pPacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIICHTpAIYs, MOJISIpHAsE KOHIICHTPAIMsl SKBUBAJICHTA, MOJIbHAS J10J1s1, TUTP).

KonnuratuBHbie cBOMCTBa pacTBOPOB. MaeanbHbIi pacTBOp.

3akonsl Payns: I (ToHomerpudeckuit) u 11 (30ymmnockonmaeckuii 1 KPHOCKOMTUIESCKH ).

OcMmoc. Ocmotnueckoe napieHne. CxemMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

HonHast Teopust KUCIOT U OCHOBaHMI AppeHuyca. OCHOBHbIE NOHSTUS U TOJIOKEHUS TEOPUU
Appennyca.

Hucconmanusi KUCJIOT, OCHOBAaHUM M COJEH C TOYKM 3PEHUS] HOHHOM Teopuu AppeHuyca
(mpumepsr).

Crenenp quccounanuyl. CUabHbIE U ClIa0bIe AIEKTPOIHUTHI.

Jucconumanus ciadbix 31MeKTpoiauToB. KoHcTaHTa Arccoruaim.

3akoH pa3basienus OcTBanb/a.

Peakunu moHHOTO 0OMEHA MEX]y AJNEKTPOIUTaMU (Ha MpUMepe peakiuii oopazoBaHus ciaboro
AJIEKTPOJINTA, OCAJIKA U ra3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

Honnoe npousseneHue Boabl. BOTOPOIHBIN U THAPOKCUIIBHBIN MOKA3aTENu.

I'upponus coneit. Tumsl TUAPOIU3A COJIEH.

KonunuecTBeHHbIE XapaKTEPUCTUKH MIPOLIECCa THIPOIH3A.

@akTOphl, BIUSAIOIINE HA IPOLIECC TUAPOIU3A.

KoHTpoJibHbIe BONpockl 1o TeMe «/lucnepcHblie CHCTEMbI»

I'ereporennsle cmecH. JlucniepcHbIE CUCTEMBI.
JucnepcHocts. Knaccugukanuu AucrepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguisHbe 1 110(OOHBIE KOJIOUIBI.
CrniocoOblI nosty4eHus KOJUIOUIHBIX PACTBOPOB.

CrpoeHre KOJUTOMIHBIX YaCTHULL.

IIpaBuno ®dasuca — [leckona.

Y CTONYMBOCTD KOMIOUAHBIX cucTeM. CTaOMIN3aTopBhI.
Koarymnsiuust nuo@uiibHbIX U JIMO(GOOHBIX KOJIOUIOB.
CenumeHnTanys KOJUIOUIOB.

Koarynsiuust KoJUIOUAHBIX paCTBOPOB JIEKTPOIUTAMHU.
[TpaBuno Ulynsue — [Napau. Koarynaupyromas ciocoOOHOCTb.
OnTuyeckue cBONCTBA KOJIJIOUIHBIX PacTBOPOB.
DNEeKTpUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTtposabHbie Bonpock 10 TeMe «OKHCIUTEeTbHO-BOCCTAHOBUTEIbHbIE
MPOLECChI»

OCHOBHBIE TOHATHS TEOPUHU OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIIUM.
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BEIECTB.

Baxxneinne oKUCINTEIIN 1 BOCCTAHOBUTEIIH.

TUIBI OKUCITUTETHHO-BOCCTAHOBUTENBHBIX PEAKIUi (IPUMEPHI).
OKUCINTEIIFHO-BOCCTAHOBUTEIBHBIN ITOTCHIINAIL.

VYpasuenue HepHcra.

CocTaBieHne OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
HanpasneHnne OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHTpO.]'IbHLIe BOIIPOCHI IO TEME «3.11eKTp0ngnqec1cne CHCTEMBID»

OnexTpoxumuueckue cuctembl. Knaccudukanus s3JeKTpOXUMHUYECKUX MTPOIECCOB.



12.
13.
14.
15.
16.
17.
18.
19.

DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAOIINE HA TPAHULIE Pa3ena «MEeTaul — PacTBOP».
I"anpBannveckuii anemMeHT Jlanuaisa — Skoowu.

DIIEKTPOABUKYILASA CHJIA TAIbBAHUYECKOTO JJIEMEHTA.

W3MmepeHue dIIEKTPOAHBIX MOTEHIHUAIOB. Pl cTaHAApTHBIX 3JIEKTPOAHBIX IOTEHLHUAJIOB.
CBoiicTBa METAJIOB B COOTBETCTBUU C UX MOJ0KEHUEM B PsAly HAIPSHKCHUIA.

Ypasuenue HepHcra.

DJIEKTPOIN3 PACIUIABOB U pacTBOPOB. KaToaHbIE M aHOIHBIE TPOLIECCHI.

OO0benuHeHHbll 3akoH Papazes. Beixoa no Toky.

Kopposus metannos. Knaccudukaius KOppo3UOHHBIX TPOLECCOB.

Xumuueckasi Kopposusl.

DNEeKTpOXUMHUECKass KOppo3us. AHOAHOE OKHUCIIEHHE MeTajllla M KaTOJHOE BOCCTaHOBJIEHUE
OKHCIIUTENS.

[Tpumepsl KOPPO3UU B KUCIION Cpejie M aTMOCHEPHON KOPPO3UH.

CKopocTh KOPPO3UH.

3amuTa METauioB OT KOPPO3UHU.

3alUTHBIE TOKPBITHUS.

DIEKTPOXUMHUUECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAILIOB.

XUMHUYECKUE UCTOUHUKH TOKA. ['albBaHUYECKHI 3JIEMEHT.

XUMUYECKUE UCTOYHUKHU TOKA. AKKYMYJISITOPBI.

XHUMHUYECKUE UCTOUHUKH TOKA. TOINIMBHBIE 3JIEMEHTHI.

1. OneHo4Hble cpeacrea AJsl MPOBECACHUA l'lpOMe)KyTO‘-IHOﬁ aTrrecranmumn
HpOMe)KYTOLIHaH aTTeCTaluid HUMCCT JA(SA102310) OIIPCACIINTD CTCIICHDb JOCTHIXKCHUA

3aIllJTaHUPOBAHHBIX PE3YJIbTATOB O6yIICHI/I$[ IO JUCHMITIIIMHE 3a OHpCIIGJIeHHBIfI nepuona O6y‘-I€HI/I$I.

a) H.ﬂaﬂnpyeMMe Pe3yJdbTaThbl Oﬁy‘leHI/lﬂ H OHCHOYHBIC cCpeacTrBa AJsl IPOBCACHUA

NMPOMEKYTOYHOM aTTeCTALNH:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-1

CIIOCOOHOCTBIO MIPEICTABIIATH a/ICKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUN HAYYHYIO KQpTUHY MUPa HA OCHOBE 3HAHHSI OCHOBHBIX MOJIOKCHHI, 3aKOHOB H
METOJIOB €CTECTBEHHBIX HAYK U MATEMAaTUKH

3HaThb

- OCHOBHBIE XMMHYECKHE ITOHITHA,
MTOJI0KEHUS u 3aKOHBI,
ITO3BOJISIIOIIIME MPEJICTABIISTh
aJICKBaTHYIO COBPEMEHHYIO
Hay4YHYIO KapTUHY MHPA,

- COBPEMEHHBIEC HaIpaBJICHUS
Pa3BHUTHS HAYYHBIX TCOPUIA;

- METOJbl  TEOPETUYECKOro H
IKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS
B 00JIaCTH XUMUHU

Hepeuenb meopemu4ecKux 6onpocoes

16.
17.

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

OCHOBBI XMMHUYECKOHM TEPMOJMHAMHUKHU: CHCTEMA, TEPMOJAMHAMUYECKHUE I1apaMeTphbl
CUCTEMBI, (YHKIIUU COCTOSHUS CUCTEMBI. [1epBbIii 3aKOH TEPMOIMHAMUKH.

DHepreTuka XMuMUYECKUX ITPOLIECCOB.

OHranbnus. 3aKoH ['ecca u ciencTBus U3 HEro.

OHtponus. YpaBHeHue bonbiimana. BTopoii u TpeTuii 3aKOHbI TEpPMOAUHAMUKH.

Oneprus ['m66ca. HanpapiieHUs: XUMHUECKUX TIPOIIECCOB.

Xumnueckass kuHetuka. CKOpOCTh XUMHUUECKOW peakuuu. CpenHsisi 1 UICTUHHAas CKOPOCTH
peaxkunu. Kunerndeckas kpupasi.

CKOpOCTh peakliui U METOAbI €€ PEryJIUpPOBAHMUSL.

Bnustaue Temriepatypsl Ha cKOpocTh peakuuu. [Ipasmno Bant-I'odda.

DHeprus akTUBalMu. AKTUBUPOBAHHBIA KOMILIEKC. Y paBHEHUE AppeHuyca.

. KaranusaTopsl 1 KaTalIUTHYECKUE CUCTEMBL. | OMOT€HHBIN KaTanus.

. KaranuszaTopsl n katanutudeckue cucteMsl. ['eTeporeHHbli KaTanus.

. XuMH4YecKoe paBHOBecHe. KOHCTaHTa XUMHUYECKOTO PaBHOBECHS.

. Cmemenne xumuueckoro paHosecus. [Tpunuun Jle [larense.

. PactBOpbl. CiocoOBbI BeIpakeHUs KOHIEHTPALUU PaCTBOPOB.

. PacTBOpBI 21ekTponuToB. CTENEHh U KOHCTAHTA MIEKTPOJIUTUYECKON AUCCOLUALUH. 3aKOH

pazbaBnenust OcTBaIbaA.

Jucconumanus KUCIOT, OCHOBaHHM, coneil. AMQOTepHbIE YIEKTPOIUTHI.

PactBopumocTs. IlpousBenenue pacTBOpUMOCTU. YCJIOBHE OOpa3OBaHMS U PACTBOPEHHS
OCaJIKOB.

Huccounanusa Boasl. MoHHOE npousBeneHne Boasl. pH.

I'maponus coneil. CTeneHb U KOHCTaHTA THIPOIU3a.

Hucnepcusie cuctemsl. Knaccuduxanus. Jlnogunpheie u 110oOHbIE KOJUIOUIBL.

CtpoeHne KOJTOUIHBIX YacTHULl.

Koarynsiiust KoJuIouHbIX pacTBOPOB.

OKHUCINUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA BemiecTB. Kiaccuukanus OKHCIUTENBHO-




CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl

AJIEMEHT OueHouHbIe CpeiCcTBa
oOyueHus
KOMIIETEHINH
BOCCTAaHOBUTEJIbHBIX PEAKIUH.
24. DNeKTpOXUMUYECKUE CUCTeMBI. 3aKkoHbl Dapajes. DIEKTPOTHBIN MOTCHIIHA.
25. N'anpBarmYeckuii aemMeHT Jlanusis Axoou.
26. DIEKTPOXUMUYECKUE CHCTEMBI: SJICKTPOJIN3 paciuiaBoB. [I[puMeHEHHE AIeKTPOIH3a.
27. DnexkTposn3. AHOJIHBIN M KaTOJHBIN MPOIECCHI MPU AIEKTPOIU3e pacTBOpoB. [Ipumenenue
AJEKTPOJIU3A.
28. Koppo3sus. Bunbl kopposzun. CriocoObl 3alIUThl METAILJIOB OT KOPPO3HH.
YMethb - pemiaTth ~ pacyeTHble  3aJa4uM Ilpumepnvle npakmuueckue 3a0anun:
MIPUMEHUTENHHO K Marepuany 1. Hanmcarh 51€KTpOHHBIE ypaBHEHUS OJIIEKTPOJIHBIX MPOIECCOB, ypaBHEHUE CYMMAapHOMN
MIPOrpamMmBl; TOKOOOpa3yromel peakiuu, BeIYUCIUTh DJ{C TrallbBaHWMYECKOTO AJIEMEHTA, €CIM KOHICHTPaIiH
- IPOTHO3UPOBATh BO3MOXKHOCTH | MOHOB METAJIJIOB PaBHBbI: [AI3+]=0,001 MOJIB/I, [C02+]=O,1 MOJIB/JI.
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),. [InotHOCTh 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>Cry,07 + FeSO,4 + H,SO4 — , KMnOy4 + NaySO3 + 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/II.

7. 3aKOHYUTH YpaBHEHHsI peaKlUii, HAMMKMCAB UX B MOJIEKYJISPHOU U MOHHOM opmax:

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

8. Hamucath ypaBHEHHS PEaKIUii THApOIU3a B MOJIeKyasipHoM U woHHOM Buze: Aly(SOy)s, KCI,
Na,SOs.

9. Hamucath SJEKTpPOHHBIE YpPaBHEHHUS OJIEKTPOJHBIX MPOIECCOB, 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. [ImMOTHOCTH MONTy4eHHOTO
pactBopa 1,32 r/mi. PaccunTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AI2(SO4)3) 1 N (H20); T.

11. HanmcaTh S7I€KTPOHHBIE YpPAaBHEHHUSI AJIEKTPOIAHBIX MPOIECCOB, YPABHEHUE CYMMAapHOM
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TOKOOOpa3ytomeil peakuuu, BoIYUCcIuTh DJ{C raqbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIEHTpaluu
MOHOB MeTaiuioB paHsr: [Mn?]=0,01 mouns/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 CaOgy + 2 Cyo =
= CaC; () + CO(r), AH; = 460 x>k pu cTraHAapTHBIX ycnoBusax. Paccuuraiite Temneparypy Hadana
peakuuu, ecau  S(Ca0)=38 Jhx/monb K; S(C)=6 x/monb K; S(CaCy)= 70 x/monb-K;
S(CO)=197 dx/mons-K.

14. CocTaBbTe ypaBHEHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIINA:

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

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

16. Harucatpb 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 peakuus mporekaer mo ypaBHeHuro Hy o + b ¢y = 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 mi Boasl pactBopmiin 160 1 xmmopuna xenesa (I11). InoTHOCTs MOTydYeHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClz); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpeznenurte TEPMOJUMHAMHUYECKYIO BO3MOXKHOCTb IpoTeKaHMs peakiuuu CS; ) +3 Oyp=
=CO; y + 2 SO, (1), AH; = -1075 x/Ixx mpu cTaHAApTHBIX YCIOBUsX. Paccumraiite TemmepaTypy
Havana peaknuu, eciu S(CS,)=151 Jlx/monb K; S(0,)=205 Ix/momab-K; S(CO,)= 213 Jx/MonbK;
S(S0,)=248 Jlxx/monb-K.

21. Peakuus uner no ypasHeHuto: 2 Hy ) + Sy ) = 2 HyS). HauanbHas koHUEHTpaius
BOJIOpOJIa 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; (1), AH, = -890 xJI>x npu craniapTHBIX ycioBusX. Paccunraiite Temneparypy
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Hauana peakiuu, eciu S(ZnS)=58 Ix/mons K; S(02)=205 Tx/mons K; S(ZnO)= 44 Jx/mons K;
S(S0,)=248 JI:x/monb K.

23. HauasipHble KOHLIEHTPAlMK UCXOAHBIX BewecTB B peakuuu: 2 SO ) + Oy () = 2 SO3 () Obln
pasusbl 1,8 Monb/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

coaepxutcs 312 r H3PO,. Paccunraiite: o(H3PO,); Cy; Cox; Cmy N(H3PO4) 1 N (H,0); T.

Bnaners

- HaBbIKaMU IPUMEHEHUs
COBPEMEHHBIX XUMHYECKHX 3aKOHOB
u Teopuil B IpodeccruoHaIbHON
JESTEIIHOCTH;

- PAKTUYECKUMHU HaBbIKaMU
TEOPETUYECKOIO U
AKCIIEPUMEHTAIILHOTO UCCIIEIOBaHUS
JUI  aJIeKBaTHOTO IPEICTaBICHUS
Hay4HOU KapTHHBI MUpa

Ilpumepnvle npakmuueckue 3a0anun:

1. JJna peakuuu CHy () + CO;, () = 2 CO () + 2 Hy (1) onpenenure BO3MOKHOE HAllpaBJICHUE
CaMONPOM3BOJILHOTO TEYCHHS DPEAaKLIWW IPH CTaHJAPTHBIX YCIOBHSAX M Hpu  Temmeparype T
=927°C, eciu TemoBoi 3¢ (deKT peakuu 10 3aJlaHHOM TeMIepaTypbl He U3MEHUTCS. YKaKUTE: a)
BBIJICJIICTCSl WIIM TIOTJIONIAETCS SHEPIHs B XOAE peakuuu; 0) MPUUMHY HAWIACHHOTO H3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3zuTe uepe3 KOHIEHTPAIMK PEareHTOB KOHCTAHTHI PAaBHOBECHS CIIEAYIOIINX PEaKIHi
Nowy + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHHE CMELICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKLUi: a) PU MOHMWKEHUU TEMIIEpaTyphl, €CIU JaBJICHHE MMOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHHUS, €CITH TeMIIepaTypa MOCTOSHHA.

3. CKOIbKO MWLTHIIMTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIOTHI C IJIOTHOCTHIO 1,84 r/mi
notpebyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe wu3 cienyronmux coieit moasepratorcs ruaponusy: NapSiOs. Cu(NOj),. KBr?
CocTaBbTe MOHHBIE M MOJEKYISpHBIE ypaBHEHHUs THAPOIN3a COOTBETCTBYIOMMX coneil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI 3TUX COJIEH?

5. 3onb runpokcuaa Maraus nonydeH nyreM cMmemmuBanusg 0,02 1 0,01H. pactBopa MgCly u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TOJYYEHHOTO 30JI1 W HAIHUIIATE
dbopMyIy ero MHUIIEIUTHI.

6. PaccunraiiTe >NMEKTPOABIKYIIYIO CHIYy M OIPENEUTE HAIPABICHUE CaMOIPOU3BOIBHOTO
MPOTEKAaHUs PEaKIUU TMPU CTAHAAPTHBIX YCIOBUSAX, HCIONB3ysd 3HAUEHUS OKHUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX NoTeHmanos HJ + H;PO, — J, + HPO3; + H,0.

7. TlpuBegute cXeMbI SJEKTPOJHBIX MPOIECCOB M MOJCKYISPHBIE YPAaBHEHHsS PEaKIIHiA,
MPOTEKAIOIINX TPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucio# cpene; 6) Bo
BJIaKHOM Bo3ayxe. Omnpenenute yObUIb MacChl aHOJA MPU KOPPO3UH B KUCIION cpene 3a 20 MuH,
€CJIi CKOpOCTh Kopposun coctaBuia 0,01 r/4.
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8. CocraBbTe JIEKTPOHHO-UOHHBIC YPaBHEHHS AJICKTPOIHBIX MPOIECCOB (aHOJ MHEPTHBIN) U
MOJICKYJISIPHOE YpaBHEHHE pEakIUH, Mpoucxomsdmed mnpu snekrponmuze pactBopa CoSOq,
Bbruuciure (akTuyeckoe KOJIMYECTBO MeETaylla, MOJYYCHHOTO Ha KarojAe IpPU DJICKTPOIIU3e
Co(NOg)2, eciu 37€KTpOIU3 MPOBOAWIN B TeueHuu 1 4. Beixon merasmia mo Toky coctaBui 85%.
VYKakuTe BO3MOXKHBIC TPUYMHBI YMECHBIIICHHS BBIX0JIa METAJIJIA IT0 CPABHEHUIO C PACUETHBIM.
[1K-2

CIOCOOHOCTBIO apPTyMEHTHPOBAHHO BBIOMPATh M PEaIn30BBIBATH HA MPAKTUKE Y()(HEKTUBHYIO METOIUKY SKCIIEPUMEHTAILHOTO HCCIIEOBAHUS TAPAMETPOB U

XAPAKTCPUCTHK II

pI/I60pOB, CXEM, yCTpOﬁCTB N YCTAaHOBOK 3JICKTPOHUKHN U HAHO3JICKTPOHUKU PA3JIMIHOT'O Q)YHKHI/IOHaJ'ILHOFO HasHa4YCHUA

3HaThb - OCHOBHOE 00OpyIOBaHHE U Ilepeuenv meopemuueckux 60npocos
METOJIUKH ITPOBEICHUS OIBITOB; 1. OcHoOBHBIE METOIBI XUMHUYECKOTO aHAIN3a.
- COBPEMEHHBIC METO/IbI 2. OcHOBHBIE TIPHOOPHI M 000PYIOBAHKE JIJIsI XHMHYECKOTO aHAJIM3a BEIECTB.
IKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS 3. Meroauku npoBeeHus OnbITOB. [IpaBuiia TEXHUKH 6€30MaCHOCTH.
B 00JIACTH XUMUH
VYmers - OmpemensaTh UEMW W 33Ja4d Ilpumepnsle npaxmuyecKkue 3a0anus
HCCIIEI0BAHUT; 1. Onpenenuth ¢ KaKUMU U3 yKa3aHHBIX HIDKE BEIIECTB MOXKET B3aMMOJEHCTBOBATH PAacTBOP

- BBIOMpATh HEOOXOIUMYIO METOJIUKY
JUTS TIPOBEICHUS HCCTIeIOBAHMS;

- TIIPOBOJUTH OSKCIEPUMEHTAIbHBIE
HCCIICIOBAHUS;

- IIPUMEHSATH MOJIy4YECHHBIE
pe3yJIbTaThl HA MPAKTHUKE

TUAPOKCUAA Kaylus: MOAOoBoAOopoaHas kuciorta, xjaopun meau (II), oxcua yrimepona (IV), oxcun
ceunua (II), rugpokcun amoMuHHA, TUAPOKCUA aMMOHUsA. COCTaBbTE€ YPAaBHEHMSI BO3MOKHBIX
peaxkiuii B MOJIEKYJIIPHOW U MOHHO-MOJIEKYJIIpHOH (hopmax.

2. Ompenenute BO3MOXHOCTb BOCCTAaHOBIEHMsS okcuia xene3a FezOs yrmepomom npu
cTaHJIapTHBIX ycnosusx u temmneparype 1100 K. Peakius BoccranoBnenust FezOy4: Fe3044) +4C ) =
= 3FE(K) + 4CO(F)

3. Temneparypublii ko3¢ dunreHT peakuuu paseH 2,5. Kak n3MeHHUTCS CKOPOCTh peaklMu: a)
Ipy NoBbIIeHUH TemnepaTypsl oT 60 1o 100°C; 6) npu oXJakIeHUN peakLMOHHOM cmecH oT 50 10
30°C?

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

5. [lpm mnpokanuBaHMM METAUIMYECKOTO THTaHAa oOpaszyeTcst Oesblii MOpPOIIOK, KOTOPHBIH
pacTBOpsieTCsI B KOHLEHTPUPOBAaHHOM CEPHOM KHCIOTE M CIUIABISIETCd CO IIEIoublo. YTo
npecTaBisier coboit 3To coeauHenne? Hanmummre ypaBHEeHUs BCeX YKa3aHHBIX peaKiuil.

6. CKOJBKO MWIIMIUTPOB 96%-HOro pacTBopa CEpHOW KHUCIOTHI C IJIOTHOCTHIO 1,84 r/mi
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noTpeOyetcs s npurorosieHus 2 i1 0,25M pactBopa?

7. Kakue BemecTBa M B KaKOM KOJIMUECTBE BbIAENATCA mnpu mnpoxoxaeHuu 48250 Kiu
anekTpuyecTBa uepe3 pactBop xsopuna mapranua (11)? CocraBbTe cxemy 3J€KTpOHM3a 3TOrO
pacTBopa.

8. AmromuHuii ckienaH ¢ Menpro. Kakoil u3 MeTaiioB OyaeT KOppOAMPOBAThH B CPEAC CEPHOU
KHCJIOTHI M aTMoc(epe BiaaxHOro Bo3ayxa? CocTaBbTe CXEMbI AIEKTPOXHUMUYECKON KOPPO3UH.

Bnanets

-  METOOMKAMHU MCCIEIOBAaHUSI U
HaBBIKAMH pabOThl B XUMHYECKOU
naboparopuy;

- HaBBIKAMH TCOPETHUYECKOTO H
IKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS
B 00JIaCTH XMMHHM U CIIOCOOHOCTBIO
OOBICHATH ux PE3YIIBTATHI
MIPUMEHUTEITLHO K
npodeccCHnOHATEHOM JIeATEIBHOCTH;
- CIIOCOOHOCTBI0O M TOTOBHOCTBIO
COUYeTaTh TEOPHUIO W TMPAKTUKY IS
pellIeHrs WHKEHEPHBIX 3a7a4

Ilpumepnsle npakmuueckue 3a0anHu:
[TpoBecTn aHaAM3 BIUSHUS KOHIICHTPAIIUU HA CKOPOCTh XUMHUYECKOUN peakiuu
Na,S,03 + H,SO4 = S + SO, + NaSO4 + H,O mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn

00pabOTKy TOJYYEHHBIX JaHHBIX C HCHOJB30BAHMEM COBPEMEHHBIX HWH(POPMAIMOHHBIX
TEXHOJIOTHil. Pe3yabTaThl ONTOB MpPEJCTaBUTh B BUJIE TAOIUIHI 1.
Tabmuna 1
Howmep O6beM, mIt Konuentpauus Bpewms CxkopocTb
OIIbITa Na,S,04 H,O H,SO, Na,S,03, 102 | mosmnenus peakuuu, 102,
MOJIB/JI 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 TabIMIBI 1 TOCTPOUTH IpaduK 3aBUCUMOCTH CKOPOCTH PEAKLIUU OT KOHIEHTpaIuU
THOCYNb(aTa HaTpUs, OTIOKHUB Ha ocu abcmucc koHneHtpamutoo NapS;Os, a Ha ocu opawHAT —
CKOPOCTb PEaKIINH.

Crenatp BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKIMU OT KOHIIEHTPAI[MN THOCYJIb(daTa HaTpusl.




0) Ilopsaiok MpoBeAeHUsI MPOMEKYTOUHON ATTECTAIUM, OKA3ATe/IM U KPUTEPUU OLleHUBAHUSA:

[IpomexyTouHas arrecTtanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHUYECKHE BOIMPOCHI,
MO3BOJISIONIME OLEHUTh YPOBEHb YCBOCHHS OOYYaIOIIMMHUCS 3HAHUM, W TPAKTHYECKUE 3aJaHMA,
BBISBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHU U BIaICHUH, MPOBOJIUTCS B opMe 3aUeTa.

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

Ilokazamenu u Kpumepuu oyeHusanus 3auema:

«3auTeHo» - OOydYalIIUiCi JAEMOHCTPUPYET TOPOroBBId YpPOBEHb CHOPMHUPOBAHHOCTHU
KOMITIETEHIIHI: B X0/ KOHTPOJIbHBIX MEPONPUATUIN JOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBUE
OTJIETIbHBIX 3HAHWM, YMEHUH, HABBIKOB, 00YYAIOIIUICS UCIIBITHIBACT 3HAUUTENbHbBIE 3aTPYIHEHUS TTPU
OIIEPUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX NEPEHOCE Ha HOBbIE CUTYAIIHH;

«HE 3aYTEHO» - 00y4YaroIIMiicd HE MOXKET IOKa3aThb 3HAHUS HAa YPOBHE BOCIIPOM3BEICHUS U
00BsicCHEHUS] HHPOPMAIIMH, HE MOXKET I0Ka3aTh HHTEJIEKTYyallbHbIE HABBIKU PEIIEHUs TPOCTHIX 3aa4.

8. YuedHOo-MeTOoAMYeCKOEe H HH(POPMALIMOHHOE 0O0ecedyeHHe THCIMTLINHBI

a) OcHoBHas JIuTEepaTrypa:

1. Ocnossl xumuu: yueonuk / B.I'. UBanos, O.H. I'ea. - M.: KYPC: HUL] UH®PA-M, 2014.-
560c.: - (Beicmiee oOpa3oBanue: bakamaBpmar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata obpamenus: 14.10.2019). - Texkcr:
3IIEKTPOHHBIM.

2. Komnsma, JI. T'. Xumus : yue6noe mocobue / JI. I'. Komsna, JI. I'. Tapactok ; MI'TY. -
Maruurtoropek : MI'TY, 2015. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/
21.pdf&view=true (mata oOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIH. -
Ceenenus goctynHsl Takke Ha CD-ROM.

0) lonojiHUTeILHAS JIUTEPATypa:

1. Mensuuk, H. JI. PactBopsl : mpaktukym / H. JI. Measuuk, O. P. Mymnuna, O. A.
MumypuHa ; Marauroropckuid roc. Texuaudeckuii yH-T uM. I'. . HocoBa. - MarnuTtoropck : MI'TY
um. I'. W. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. oskpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara obOpamenus: 14.05.2020). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
Ceenenus noctynHsl Takke Ha CD-ROM.

2. Mensnuk, H. JI. [lucnepcusie cucremsl : npaktuky™m / H. JI. Mensanuk, 3. P. MynnuHa,
O. A. Mumypuna ; Marauroropckuii roc. Texunueckuii yu-t uM. I'. . Hocoa. - Marauroropck :
MI'TY wum. I. WU. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ Tturyn. skpana. - 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 goctymHbl Takke Ha CD-ROM.

3. Konsima, JI. I'. OkucauTenbHO-BOCCTAHOBUTEIbHBIE peakUUU. OCHOBBI 3JIEKTPOXUMHH :
yaebnoe nocodue / JI. I'. Konsiga, . P. Mymmuna ; MI'TY. - MarHHToropCK : MI'TY, 2015. - 58 c.
ui., TaoII. URL
https //magtu.informsystema.ru/uploader/fileUpload?name=1147. pdf&show dcatalogues/1/1121163/1
147.pdf&view=true (mara obOpamenus: 14.10.2019). - MakpooObeKT. - TEKCT : DJIEKTPOHHBIN. -
NmeeTcs nedaTHbIil aHAJIOT.

4. Mumypuna, O. A. Xumuudeckas kuHeTuka. COCTOSHHME XMMHUYECKOTO PABHOBECHS :
npaktukym / O. A. Mumypuna, 3. P. Mymnuna, O. B. EpmoBa ; MarHuToropckuit roc. TeXHUUECKUN
yH-T uM. I'. Y. HocoBa. - Maruutoropck : MI'TY um. I'. Y. Hocoga, 2019. - 1 CD-ROM. - 3arx. ¢
THUTYIL. 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 : AIEKTPOHHBIA. -
Ceenenus goctynssl Takke Ha CD-ROM.
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5. Koposun, H.B. OGmas xumus: ydel. 1yl TEXHUYECKUX HampaB. W crienl. By3oB /H.B.
Koposun —9-e u3z., nepepad.- M.: Beicu. mk., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEMOCPEICTBEHHBIN.

6. Kparkuii crnpaBo4HMK (U3MKO-XUMHUYecKux BenmuuuH / coct.. H. M. Bapon, A. M.
ITonomapesa, A. A. Pagaens, 3. H. Tumodeea; nmox pexn. A. A. Panens, A. M. [Tonomapesoii. - 10-¢
u3n., uctp. u gom. - CII6. : MBan ®@enopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Tekcr:
HETIOCPEICTBCHHBIH.

7. V3BecTrs BBICHIMX YYE€OHBIX 3aBEJCHH. XUMHS M XUMHUYECKas TEXHOJOTHUS: HAYYHO-
texHuuyeckuit )xypHai — ISSN 0579-2991.

B) MeTonnueckne yKa3aHnus:

1. Mumypuna, O.A. DHepreruka XUMHMYECKHX IPOLECCOB: METOAMYECKHE YKa3aHUs K
nabopaTopHbIM paboTaM MO JUCHUIUIMHE «XHMHS» I OOYyYaloIMXCs BCEX HaIpaBICHUN
MOATOTOBKH M CTCIMAIbHOCTEH THEeBHOU (popMmbl oOyuenus / O.A. Muirypruna; MarHUTOropcKkuii roc.
texHuueckui yH-T uM. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. UI. Hocoga, 2016. — 11 c. —
TekcT : HenocpeaACTBEHHBIN.

2. Komsama, JLI. Xwumudeckas TEepMOAMHAMHUKA: METOAWYECKHE  YKa3aHUSA  JUIS
CaMOCTOSITENIbHOW paboThl 1O JUCHMIUIMHE «XUMMs» JUld OOYy4aroIlMXCsl BCeX HalpaBlICHUI
MOJTrOTOBKM M crnenuaibHocTel Bcex (opm oOywenuss / JLI'. Komsma; Marauroropckuii roc.
texHuyeckul yH-T uM. I'. Y. HocoBa. — Marnutoropck : MI'TY um. I'. . Hocoga, 2020. — 18 c. —
TekcT : HenmocpeICTBEHHBIN.

3. Konsina, JL.I'. CKOpOCTh XMMHUECKUX PEaKLMi M XMMHUYECKOe paBHOBecHe: MeToauueckue
yKa3aHU K JJa0opaTOpHBIM padoTaM MO AUCHUIUINHE «XUMHUS» JUIsI 00YJaIOIUXCsl BCEX HAPABICHUH
MOATOTOBKHU U crienranbHocTel Beex Gpopm ooydenus / JI.I. Konsana, E.B. Tapaciok; Marautoropckuit
roc. rexuuueckui yH-T um. I'. . HocoBa. — MaruuTtoropck : MI'TY um. I'. 1. Hocosa, 2020. -8 c. —
TekcT : HenocpeACTBEHHBIN.

4. PonmonoBa, H.M. Xumnueckas kuHeTHMKa. XHMHUYECKOE pPABHOBECHE: METOAMYECKHE
yKa3aHus Ui CaMOCTOATENbHOM paboThl MO AUCHUIUIMHE «XHUMHUSA» IS OOYYaroIIMXCsl BCEX
HaIpaBJI€HUW TOJTOTOBKM U creruaibHocTe Bcex ¢dopm obyuenus / H.U. Pommonoma, A.IL
ITonomapes; Maraurtoropckuit roc. texuuueckut yu-T uM. I'. 1. HocoBa. — Maruurtoropck : MI'TY
uM. I'. Y. Hocosa, 2020. — 20 c. — TekcT : HenmocpeACTBEHHbIH.

5. Uynposa, JI.B. PactBopbl: Meroauueckass pa3paboTka K JabopaTOpHbIM paboTaM 10
TUCHUIUTMHE «XUMHs» 171 00yJarolMXcsl BCEX HANpaBICHUN MOJATOTOBKU U CIELMAIbHOCTEH BCEX
¢dopm o6yuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuii roc. Texunuecku yu-t um. I'. 1.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — TekcT : HEenocpeCTBEHHBIMH.

6. Uynposa, JI.B. PacTtBopsl: Meronmueckas pa3paboTKa K CaMOCTOSTEIbHOH paboTe Mo
JUCHUIUIMHE «XUMHS» A 00y4arolMXcs MO BCEM HAIpPAaBJIEHUSM MOATOTOBKU U CIELHMATIBHOCTAM
Bcex (opm obOyuenus / JI.B. Uymposa, 2.P. Mymnuna, O.A. Munrypuna; MarHuToropckuii roc.
texHnyeckui yH-T uM. I'. M. HocoBa. — Maraurtoropck : MI'TY um. I'. K. Hocoga, 2017. — 26 c. —
TekcT : HenocpeACTBEHHBIN.

7. Konsga, JI.I'. KonmouaHsle pacTBOpBL: METOAMYECKHE YKa3aHUs K J1abopaTOpHON paboTe 1o
TUCHUUIUIMHE «XUMUS» A 00y4yaromuXcsi IO BCEM HAalpaBJIEHUSIM MOJTOTOBKU M CIIEHUAIBHOCTSIM
Bcex (opm obyuenwms / JI.I'. Komsna, JI.A. bonbsH; MarHUTOrOpCKuil TOC. TEXHUYECKHA YH-T UM. [,
N. HocoBa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2017. — 9 ¢. — TekeT : HEemocpencTBEHHBIMH.

8. Komsama, JI.I'. OKMCIUTETHHO-BOCCTAHOBUTEIFHBIE PEAKIIMU: METOIMYECKHE YKa3aHUS K
nabopaTopHoil paboTe MO IUCIUILIMHE «XUMUS» A1 00YyYaIOIIMXCs BCEX HANpPaBICHUN MOATOTOBKU
u cnenuanbHocTel Bcex (opm oOyuenus / JL.I. Komsna, E.B. Tapactok; Maruutoropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocoga, 2020. — 10 c. —
TekcT : HemocpeACTBEHHBIM.

9. Komsma, JLI. OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU M 3IJIEKTPOXUMHUYECKHE
MPOIIECCHl: METOIMYECKas pa3padOTKa K CaMOCTOSITEIbHOW paboTe s oOydaromuxcsi Mo BCEM
HaNpaBJICHUSAM MOATOTOBKU M CHEIHaIbHOCTIM Beex (opm obyuenus / JL.I'. Konsaa, E.B. Tapacioxk,
2.P. Mynnuna; Marautoropckuii roc. texuudeckuiit yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY
uM. I'. Y. Hocosa, 2017. — 41 c. — TekcT : HenocpeACTBEHHbIH.



10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE TMPOIECCH: METOJUYECKHE YKa3aHUs
nmabopaTtopHoit paboTe MO MUCHUIUITMHE «XUMHUS» JUIsi OOYYaloIIUXCS IO BCEM HAIpPaBICHUSM
MOATOTOBKA W CIEIHUATBLHOCTSIM Bcex ¢opm oOyuenus / O.A. Mumypuna, H.W. Poamonosa;
Marnuroropckuii roc. Texuudeckuii yH-T uM. I'. M. HocoBa. — Marautoropck : MI'TY um. I'. .

Hocoga, 2017. — 13 ¢. — TeKcT : HenmoCpeICTBEHHBIH.

r) [Ilporpammuoe odecneuenne u UHTEpHET-pecypcehI:

IIporpammuoe obecnevyenue

Haumenoanue 110 Ne norosopa Cpox AeiicTBus

JIMLCH3UH

MS Windows 7 Professional(uis ; 1557 18 o1 08.10.2018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional 1 757 17 o1 27.06.2017 27.07.2018

(m1st KITAcCcoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 OeccpouHo

7Zip cB000HO pactpocTpansemoe 110 06eccpoyHO

FAR Manager cB00OOHO pacnpoctpansemoe [10 OecCpoUHO

HpO(l)eCCI/IOHaJ'IbHI)Ie 0a3bl JAaHHbIX U I/IHq)OPMaIII/IOHHbIe CIIPaBOYHbLIC CHCTEMbI

HazBanue xkypca

CchlIIKa

DnekTpoHHas 0asza MmepuoAnYecKuX u3gaHui East
View Information Services, OO0 «IBHUC»

https://dlib.eastview.com/

Hanuonanenass wuHpOpMalMOHHO-aHATUTHYECKAS
cucrema — Poccuiickuii MHIAEKC  HAY4YHOTO
mutuposanus (PMHII)

URL.: https://elibrary.ru/project_risc.asp

IMTouckoBas cucrema Axamemus Google (Google
Scholar)

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

Nndopmanvonnas cucrema - EguHoe 0kHO
J0CcTyna K MH(QOpMaIMOHHBIM pecypcaM

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

denepanbHOe  roCyJapcTBEHHOE  OKOJKETHOE
YUpexKICHUE «DenepabHBIA UHCTUTYT
IPOMBIIIJICHHON COOCTBEHHOCTHY

URL: http://www1.fips.ru/

Poccuiickas I'ocynapcrBenHnas o6ubnuorexa.
Karasiorn

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

DnexTpoHHBIe pecypcbl Oubmuorekn MITY wm.
I'.1. HocoBa

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

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCHMIITIMHBI

MaTCpI/IaJ'IBHO-TeXHI/I‘-ICCKOe obecrneucHue JAUCIHMITIIIMHBI BKIIFOYACT!:

K

Twumn 1 Ha3BaHUE AyJUTOpUHn

OcHallieHue ayuTopun

n

WHIUBUIYAIbHBIX KOHCYJIbTAIUH,

YuyebHble ayIUTOPUH JJI4 MynbsTUMEIUHHBIE CPEACTBA XpPaHEHUs, Iepenadyu
NPOBEJACHUS 3aHATUM npejcTaBieHust HHPOpMauu

JEKIUOHHOTO THUIIA

YyeOHble ayAUTOPUH IJI5 O6opynoBaHue AJ1s BBITOJHEHHS J1a00paTOPHBIX padoT,
poBeACHUS J1a00paTOPHBIX XUMHYECKasl [10Cy1a, PEaKTHBHI,

3aHSATUH, TPYNIOBBIX U Harmnsinaeie Mmatepuanbsl: TaOIHIbI, CXEMBI, TUIAKATHI.




Tun u Ha3BaHUE ayAUTOPUHI OcHallleHue ayauToOpumn

TCKYIICTO KOHTPOJA U
HpOMe)I(YTO‘lHOI;’I arrecragmuu

[Momemnienust s [lepconanbubie kommbroTepel ¢ makerom MS  Office,
CaMOCTOATENbHON paboThl BBIXOJIOM B MHTEpHET M € JOCTYIOM B 3JIEKTPOHHYIO
00yJarIuxcs

nH(OPMAIIMOHHO-00pa30BaTENBHYIO CPEAY YHUBEPCUTETA
Homerenus st XpaHeHUs 1 Cremnaxu, ceribl st XpaHeHUS y4eOHOTO 000pyI0BaHUS

NPOGUIAKTHICCKOr0 O0CTYKUBAHUS |  MHCTpyMEHTHI U1 PEMOHTA J1a60PaTOPHOTO
yqe6HOFO 060pyﬂ0BaHI/IH 060pyI[OBaHI/I${.




