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JlueT perucTpanuu H3MeHEeHHH M X0NOTHEHH

Jlara, Ne
Ne Kpartkoe conepxanue MIPOTOKOJIa [Toamuce
n/n gL BRI U3MEHEHUS/ IOTIOTHEHHS 3acelaHus 3aB.Kkadenpoit
Kabeapel '
1 8 AxTtyanu3anus y4e6HO- 18.09.2017 r.
METOIUYECKOTO ¥ | nporokos Ne 1
HHGPOPMAIIHOHHOTO ObecredYeHus 0@//&9
JUCHIUTUTAHEI —
2 |8 AxTyanu3amus yuebHo- | 22.10.2018 r.
METOIUYECKOTO U | 1potokois Ne 2 / %
HH(OpPMAITHOHHOTO obecredeHus ‘4//{// b
JUCHUTUIAHEI
3 |8 AxTtyanu3anus y4ebHoO- 15.10.2019 r.
METOAMYECKOTO U | npotokon Ne 2 %
HH(POPMAIIMOHHOTO OOecreYeHus r@//g
JUCIUTTHHBI §
4 |8 AxTtyanmu3anus yue6HO- |  01.09.2020 r.
METOIUYECKOTr0 U | npotokoi Ne 1

HHOOPMALHOHHOTO ObOecreYeH s
JUCLUTUIHHBI




[lensiMu OCBOCHHSI UCIUIUIMHBI «XUMUS» sBiIsgeTcs (hopMmupoBaHue (QyHIAMEHTATbHBIX
3HAHUH B O0JAaCTH COBPEMEHHOM XHWMHH, BKIIOYAIOIIMX OCHOBHBIE TIOHSATHSA, 3aKOHBI U
3aKOHOMEPHOCTH, OIIMCHIBAIOLIME CBOWCTBA XWMMHUYECKHUX 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

Huctummuaa b1.b.11 «Xumus» Bxoaut B 0a3oByr0 dacTh Oyioka 1 oOpa3zoBaTenbHOI
MIPOrPaMMBI.

Jlyis u3ydeHus: AUCHUILTIHBI HEOOXOIMMBI 3HAHUS, YMEHUS U BIIAJCHUS, CPOPMUPOBAHHBIC B
pe3ynbTaTe MOJy4YeHHUs CpeaHero (MOJIHOro) oOmiero oOpa3oBaHUS IO AUCHUIUIMHAM «XUMUS»,
«Du3ukay, «MaTemMaTuka.

3HaHUS U YMEHHSI OOy4arouIuxcs, MOJyuYeHHBbIC MPU H3yYEHUH JaHHOM NUCHUIUIMHBI OyayT
HEOOXOMUMBI UM TPU  JajdbHEWIIEM W3y4YeHWH TaKUX JUCHUIUIMH, Kak «be3omacHocTh
KHU3HEICATEILHOCTHY, «DKOJIOTHUS».

3 Komnerenuuu odyuaromerocsi, gopMupyembie B pe3y/ibTaTe 0CBOEHUS JUCHUILIUHBI U
IUVIAHUPYeMble Pe3yJibTaThl 00y4eHust

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

CTpyKTYpHBIN DJIEMEHT [TnarupyeMble pe3ynbTaThl O0yICHHSI
KOMIIETEHIUU

OIIK-3
CIIOCOOHOCTBIO ~ TIPUMEHSATH  CUCTeMy  (YHJIAMCHTaJIbHBIX  3HAaHWKA  (MaTeMaTHYECKHX,
€CTECTBCHHOHAYYHBIX, HH)KEHEPHBIX U YKOHOMUYECCKUX ) I UACHTU(DUKamu, (GOpMYIUPOBAHUS U
pCIIeHUsT TEXHUYECKMX M TEXHOJOIMYECKHX Ipo0JeM B 00JIACTH TEXHOJOTHH, OpraHH3aIluH,
TUTAHUPOBAHWS W YIPABICHUS TEXHUYECKOW M KOMMEPYECKOW JKCIUTyaTallied TPaHCIIOPTHBIX
CHCTEM
3HaTh - OCHOBHBIE XUMHYECKHE MMOHATHS, ITOJTOKEHHUS U 3aKOHEIL;
- COBPEMECHHEBIC HAMPABJICHUS PA3BUTHS HAYYHBIX TCOPHIA;
- METOJI TEOPETHUYECKOTO M SKCIEPUMEHTAIBFHOTO HCCIEIOBAaHUS B
00JIaCTH XUMHUU
VYMeTh - pelarh pacueTHbIC 33/1a41 MPUMEHUTEIBHO K MaTepraly IporpaMmBbl;
- TPOTHO3HUPOBATH BO3MOXHOCTh IPOTEKAHUS CaAMOTIPOU3BOJIBHBIX
MIPOLIECCOB B PA3TUYHBIX XUMHUECKHUX CHCTEMax
Branmers - HaBBIKAMH TPUMCHCHHSI OCHOBHBIX XHWMHYECKUX 3aKOHOB B
npodeccnoHanbHOM IeATENbHOCTH;
- MPAaKTHYECKUMHU HABBIKAMHU TEOPETHYECKOTO W IKCIEPHUMEHTAIHLHOTO
HCCIEI0BAHUS B 001aCTH XUMHH




4. CTpyKTYypa M coiep:KaHue IUCHUIIHHbI

OO01mast TpyA0€MKOCTh JUCIUTIIMHBI COCTABISAET 3 3a4eTHBIX enuHuIbl 108 akaa. yacos:
KOHTaKkTHas pabota — 12,7 akan. Jaca:

— ayauropHas — 12 akaj. 4acos;

— BHeayautopHas — 0,7 akaj. Jaca,

camocrositensHas padora — 91,4 akan. gaca;
MOJrOTOBKA K 3a4eTy — 3,9 akaj. 4acoB
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1. XuMuueckas TepMOJIMHAMUKa 1 16 -CaMOCTOATEIIbHOE n3y4yeHue |3amura koHTposbHOM |OITK-3
y4eOHO U Hay4HOMU |pabOoTHI. -3yB
JTUTEPATYPHI,
- pelieHue KOHTPOJIBHOU
paloTHI.
2. XuMuyeckasi KHHETHKa 1 14 -CaMOCTOATEIbHOE u3ydeHue | 3ammra koHTpopHOM |OITK-3
yueOHOi " Hay4HOI1 | paboTBHI. -3yB
JIUTEPaTypHl;
- pelieHne KOHTPOJIbHOM
paboTHI.
3. PacTBOpBI 1 2 4 18 - odopmieHue oTyeTa IO |3almra naboparopnoii| OIIK-3
nma0opaTOpHBIM paboTaM; paboThl. 3aruTa KOHTPOJIBHOM | -3YB
-CaMOCTOATEIbHOE u3ydeHue|paboThl.
yueOHO " Hay4HOU
JUTEPaTypHI;
- pelieHne KOHTPOJIbHOM
paboTHI.
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4. JlucriepcHbIE CUCTEMBI 1 12 -CaMOCTOSITEJIbHOE U3y4yeHue |3amunra koHTposbHOM | OITK-3
y4eOHO U Hay4HOMU |pabOTHI. -3yB
JUTEpaTyphl;
- pelieHue KOHTPOJIBHOU
paboTHI.
5. OKHCANTENBPHO-BOCCTAHOBUTENbHBIE| 1 14 -CaMOCTOATEIbHOE u3ydeHue | 3ammTa KoHTpobHOM |OIIK-3
IPOLIECCHI yueOHOi U Hay4HOI1 |paboTBhI. -3yB
JTUTEPATYPHI;
- peleHue KOHTPOJIbHOU
paboTHI.
6. DIEKTPOXUMUYECKHE CHCTEMBI 1 |22U| 421 17,4 - odopmieHue oOTueTa  Io|3almra naboparopHoii| OIIK-3
nabopaTOpHBIM paboTam; paboThl. 3amuTa KOHTPOJILHOM |-3YB
-CaMOCTOSITEIbHOE u3y4yeHue | paboThl.
yueOHOM " Hay4YHOU
JUTEpaTyphl;
- pelieHue KOHTPOJIBHOU
paloTHI.
HToro no aucuuninHe: 1 42U 8/21 91,4 Koutpoasnas padora,
3a4er




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 MaTepuala B  JUCHUIUIMHAPHOM JIOTHKE, OCYIIECTBISEMOE IPEUMYLIECTBEHHO
BepOaIbHBIMU CPEICTBaMU, TaK U B (opMe JeKuuii-Oecepl WM Auajiora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMU, TAE€ TEOPETUYECKUUI
MaTepuai 3apaHee BbIAACTCS CTYIEHTaM JJIs CAMOCTOSATEIbHOIO U3YUEeHHUSI, s IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKs TPOXOJUT [0 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[ToMuMO 53TOr0 B JIEKIMHU MOTYT HCIOJIB30BAThCA DJEMEHTHI TMPOOIEMHOIO H3JIOKEHHUS.
[IpoGnemHas neKius HaYMHAETCS C BOIIPOCOB, C MOCTAHOBKHU MPOOJIEMBI, KOTOPYIO B XOJI€ U3JI0KEHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs NpeACTaBiseT COOON 3aHsATHe, Mpeanojararomiee
MHUIMUPOBAHHOE TMIpENo/iaBaTeyieM TMPUBICYCHHE AayAUTOPHUH K pPEHICHUIO KPYIMHOM HaydHOMU
npoOJieMbl, pPAacKphIBA€T BO3MOXKHBIE IIYTH €€ pPEMIEeHUs, I10Ka3bIBACT TEOPETUUYECKYI0 U
MPaKTUYECKYI0 3HAYUMOCTh AOCTHKeHud. Ha mpoOrmeMHON JeKuMyM HOBOE 3HAHHWE BBOAMTCS Kak
HEeM3BeCTHOE /s oOyyatomuxcs. [lonydennas napopManus ycBauBaeTcst Kak JMYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B HpoOLECCe MPENnoJaBaHUs IUCLHUILUIMHBL «XUMHUS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BaHUEM JIEMOHCTPAIMOHHOTO XUMHUYECKOTO SKCIIEPUMEHTa, KOTOPBIA MO3BOJISIET Hanbosee
[IOJIHO pEeaIn30BaTh METOJ MPOOJEMHOro OOy4eHHs dYepe3 IIOCTAaHOBKY MpOOJeM C IOMOUIbIO
JEMOHCTpAllUi SBICHUM, peakuuil WiIu mporeccoB. Bo3MOXHO 0ObEAMHEHHWE 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 JIEKLIWU-BU3YAIU3AIMH, B XOJE€ KOTOPBIX H3IIOKEHHE TEOPETUYECKOTr0 MarepHuala
COIIPOBOXKAAETCS MIPE3CHTALIEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcss B Xoe J1abopaTopHbIX padoT, B X0A€ KOTOPHIX yueOHas
paboTra MPOBOAWTCS C peEaJbHBIMH XHMHUYECKMMHU BemiectBamu. Ha maGopaTopHbix paborax
BBITIOJHSIOTCS TPYIIOBBIE WJIM HWHAMBUAYAJIbHBIE 3alaHus To mpoiaeHHoi Tteme. [IpoBenenue
n1a00paTOpHBIX paboT HEOOXOIMMO MpPEABAPATh WHCTPYKTAXKEM I10 IpaBUiIaM 0e30macHoi paboThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYIEHTOB K JlabopaTopHOH pabote
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeOopeThyeckoro BBeneHUs. [Ipu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOIO OOy4YeHHs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepuan IIyTeM BBISBIEHUS CBsSI3€d MEXAy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooO0pa3HO  HCIOJIB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3aMMOOOy4eHus (mapHylo paboTy) Tpex BHUIOB: CTaTMuYeckas Mapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs Iapa; COBMeEIIas ee ¢ TEXHOJIOrHMeld MOAYJIbHOTrO 00yueHHs. BBINOIHUB SKCIEPUMEHT,
oOy4aroruecs: GopmMyIupyrOT 0000IIEHHBIE BHIBOJIBI 10 CEPUH OTBITOB, UCIIOJIB3YsI IPUEMbI aHAJIOTHH
U CPaBHEHHS.

CamocTosrenbHas paboTa o0ydarolmuxcs SBISIeTCsS OJHUM U3 Hanbosee 3p(EKTUBHBIX CPENICTB
pa3BUTH MOTPEOHOCTH K OyaymieMmy camooOpa3oBaHuio. CaMocrosiTenbHas paboTa o0ydyaroIuxcs
BKJIFOYAET B ce0si camble pa3sHooOpa3Hbie (OpMBI yUeOHOU ACSATENHHOCTU: BBIMOJHEHUE JOMAIITHUX
3aJJaHui, 3aBepuieHne o(opmieHHs 1a0OpaTOPHBIX PabOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHUE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTepuaja Mo yuyeOHMKaM M MOocoOusiM, YTeHHEe M MpopaboTka
Hay4YHOH nuTeparypsl B OHOIMOTEKe, HamucaHue pedepaToB M KypCOBBIX pabOT, MOJATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paboTra oOydaroUIMXcsi JOJDKHA OBbITh HalpaBlieHa Ha 3aKperuIeHus
TEOPETUYECKOr0 MaTepHualla, U3JI0)KEHHOIO IpernojaBaTesieM, Ha NMpopabOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENTbHOE M3YY€HHUE, Ha TMOATOTOBKY K JIaOOpPaTOPHBIM 3aHATHUSAM, BBIOJHEHHE JOMAIIHUX
3aJlaHuM U OJIFOTOBKY K PYOSKHOMY M 3aKIIOYUTEIbHOMY KOHTpouIo. [loMuMo 3Toro, obydaromuecs
MPEJCTABIAIOT PE3yIbTaThl CBOCH CaMOCTOSATENbHOM pabOThI B BUJIE MTPE3CHTALIUH.

CamocTrosTenbHas paboTa oOydaromuxcs Mo AUCUUIUIMHE «XHUMHUS» BKIIIOYAET pelleHne 3a1a4
U BBINOJHEHHME 3aJaHUM  PENpPOAYKTHMBHOIO  XapakTepa IO alIrOpUTMy, IPENTIOKEHHOMY



MIPENO0/IaBaTEIIEM.

[Tpu npoBeneHnN pyOEIKHOTO U 3aKITFOUUTEIHLHOTO KOHTPOJISI OCHOBHBIMU 3a7[a4aMU, CTOSIIIUMHU
nepeJ MperojaBaresieM, SBISIOTCA: BBIIBICHHE CTENEHH MPaBHWJIBHOCTH, 00beMa, TNTyOWHbI 3HAHUIA,
YMEHUW, HABBIKOB, TMOJYYEHHBIX TMPU M3YYCHHH Kypca Hapsily C BBISIBIEHUEM CTEICHU
CaMOCTOATEJIbHOCTU B IPUMEHEHUH [TOTYYEHHBIX 3HAHUH, YMEHUI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT OSKCIIEPUMEHTHPOBATb C HOBBIMHU
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€ BpeMsl MMPOWUTH TECT, IPOAHATN3UPOBATH OLIMOKU 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 mepBOHayadbHOE MPEACTABICHUE O XUMUU M €€ pOJM B JKU3HU YEJIOBEKAa W
obmectBa. OH cocTouT U3 ABYX uacteil. [lepBas U3 HUX paccka3bIBaeT O TOM, KaK XMUMHs OOBACHSET
OKPY’KaIOIUA MHP: KaK YCTPOCHBI BEIIECTBA, MOYEMY M KaK HAYT XUMHUYECKHE PEaKLUH, KaKHUe
BEILIECTBA OINPEIEISIIOT CBOMCTBA KMBBIX CUCTEM. BTOpas 4acTh MOCBSLIEHA MPUKIAIHBIM aCIEKTam
XUMHH: OHA MOKA3hIBACT, KAK XUMUS BIMSICT Ha KU3Hb OOIIECTBA U YIIYYIIAeT MOBCEAHCBHYIO KHU3Hb
monei. B Hell paccka3biBaeTcsl 0 LEHHBIX MPOAYKTaX XMMUYECKOW MPOMBIIIJIEHHOCTH, XUMUYECKUX
croco0ax MPOM3BOJICTBA PHEPTUU M HOBBIX MaTepHajax, HOBBIX BEIIECTBAaX, UCIOJIb3YEMBIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaX. ExxeHenenbHble 3aHATUS OyIyT BKIIOYATh MPOCMOTP
TEMAaTUYECKUX BUICOJICKIMI U BBINOJHEHHE TECTOBBIX 3aJaHUM C aBTOMATHU3UPOBAHHOWN MPOBEPKOM
pE3yNbTAaTOB U TBOPYECKUX 3aJaHHUI C MOcCienyrIuM oOcyxkaeHuem Ha Qopyme. Kypc sBusercs
001eo0pa3oBaTebHBIM, HE TPEOYeT CrIeUaIbHON MOArOTOBKH U PACCUNTAH Ha IHUPOKYIO aAYAUTOPHUIO
cllyliaresei, B IepBylo ouepe/ib 00yJaromMXcs HEXUMUYECKUX BY30B M (paKylbTETOB U JIOACH, yiKe
MOJYYHMBINUX BBICIIEE OOpa30BaHME, HO JKENAIUX OONbIIe y3HATh 00 OKpYyKalolleM MHUpPE U
MOBBICUTH CBOM OOIIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOAMUYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM padoThl 00yUa0IIUXCS

CamocrosTenpHas pa60Ta 06yqa}omnxc51 noApa3aciisIeTCss Ha ayJUTOPHYRO, KOTOpas
IMPOHUCXOJUT KaK BO BpPEMA na6opaTopHHx 3aH${TI/II\/JI, TaK W Ha IUJIAHOBBIX KOHCYJIbTAllUAX, W Ha
BHCAYAUTOPHYIO, MPOUCXOAAINYIHO BO BpPCMA IMOATOTOBKH CTYACHTAMHU OTYCTOB IIO J'Ia60paTOpHLIM
3aHATUAM U BBITTOJIHCHHUA JOMAITHUX 3aﬂaHI/II\/II.

AynutopHas caMocTosTelNbHass paboTa o0O0yd4aromMXCs IPEAnoiaraeT MPOXOXKACHHE
TECTUPOBAHUSA MO KAXKIOMY pa3Aeily JUCUUILIMHBL. TecThl BKIIOUAIOT TEOPETUUECKUE U TTPAKTUUECKUE
3a/laHus, OTBETHl Ha KOTOPBIE TPEOYIOT TIyOOKOro MOHMMAaHHUS W3YYEHHOTO MaTepuaya. TecTbl
MOCTPOCHBI €IMHOOOPA3HO: K KaXXJAOMYy BOMPOCY MpejaraeTcss YeThIpe BapuaHTa OTBETOB, CPEAH
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.

BapHaHTbI TeMaTHYeCKHUX TEeCTOBBIX 3aJaHUM IJI5 TEKYIIEro KOHTPOJIsA
XuMHu4eckas 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.

Tecr Ne 1
1. Tlpu paccMOTpeHHH XUMUYECKOW PEaKUu cucmema O3HaYaeT:

a) HUCXOIHBIE PEAreHThI
0) NPOAYKTHI XUMUYECKOW PEaKII



B) PEaKIIMOHHBIN COCY/T
I') HCXOJHBIE PEareHTHI U MPOIYKTHI PEAKITUI
2. TlepssIii 3ak0H (TIEpBOE HAYAJI0) TEPMOIMHAMUKHA MaTeMaTUUECKH 3aITMChIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- 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 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) Hy+4/2 0,=H;0, AH = -242 K]I»/MoI1b
B) 1/2N,+1/2 0,=NO , AH = 90 K]I:x/Mo11b
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.
OuTanenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
Hns peakmuu NiO o + C pagury = Ni ) + CO (). Onpenenure Bo3MOXXHOE HaIpaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHHS PEAaKLIUK IPU CTAaHAAPTHBIX YCIOBUAX U NpU Temiieparype 627°C.

o

BemtectBo AH®95 (KIx/MO1B) S%9s (Jlx/Momp*K)
NiO ¢ -239,7 38
C (rpadur) 0 5174
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 u3MmeHsieTcs SHTPONHUS IPU Pa3NI0KEHUU KapOoHaTa KalbIus?
a) yBEIMUYMBaETCs B) HE YMEHBIIIAETCS
0) yMeHbIIaeTCst T) HE 3HAI0
10. anHas peaxmus:
2KC|O3 (TB) —2KCl1 (TB)+302 (@) AH<O
MO’KET CaMOIIPOU3BOJIHO NMPOTEKATh
a) B IPSIMOM HaIIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJIeHUHU T') HE 3HAI0

XuMuueckass KHHETHKA

B TECTaxX IIO0 TEMC ((XI/IMI/I‘—ICCKaSI KHNHCTHUKA)). nepBoe, BTOpOC, TpeTLe, quBepToe n IIATOC
3amaHusa oneHuBaroTca B 0,5 Oama; miecrtoe, ceAbMOE, BOCEMOE, AEBATOE M AecAToe — B 1 6ami, a
OJIMHHAAIATOE — B 2,5 Oaja.



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 PACXOAYETCsl OJJHO U3 UCXOHBIX BEILIECTB

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 enuHHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakuu?

a) MOJIb JI e

0) Oe3pa3mMepHas BeTUYHHA

B) MOJIB ¢

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

a) OT MPUPOJIbI PEaruPyIOLIUX BEIIECTB

0) oT TeMIiepaTypsl

B) 0T 00beMa peaklIMOHHOTO Cocyaa

5. CocrossHue  XHMHMYECKOTO  paBHOBECHS  OOpaTUMBIX  IPOLIECCOB
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[NHs][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 Mokas3bplBaeT 3HAYCHHE TEIIOBOTO A eKTa peakium?

ayl E % .
+
0)2 2
v
B) 3 'y
y 3
—y A

v

XOJ1 peaKIfu

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 MOHMWKEHUHU TeMIIepaTypPhl

0) TIpy TOBBINICHUH TEMIIEPATYPBI

B) MIPH MTOBBIIIICHUH JIABICHUS



11. JIna peakuun Cyy) + 2 H 5 ) = CH 4 () Ipu HekoTOpoll TeMmepaType KOHCTaHTa PaBHOBECHUS
paBHa 0,8. PaBHOBecHas KOHIIEHTpalusi BOJOpoAa paBHa 1,2 Monb/1. BeruuciauTe HCXOIHYIO
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, MATOC W IIecToe 3amanus - B 1,5 Oamma; cempmoe, BOCBMOE, JCBSTOC U JIECATOC — B
0,5 6amna.

Tect Nel

1. ns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHUE 3aUIICTCS B BUIC
1) 2K*+ S0, = K,S04
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) xaopuzaa Harpus B 300 mu1 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 xiaopuaa xpoma (I1I) cnengyer

1) 106aBHUThH COSHYIO KUCIIOTY

2) n00aBHUTH LIETOYD

3) pa3zbaBuUTBH pacTBOP BOMAOI

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUIOTOBIEHHBIM U3 TUApPOCYyiIb(paTa KajlbLUsi WU BOJbI, CyMMa
KO3 PHUIIMEHTOB B ypaBHEHUH HEOOPATUMON JUCCOLMAIIMHI PACTBOPEHHOTO 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 paCTBOPEHHOTI'O BEIIECTBA — 3TO OTHOLLIEHUE

1) wmacchl BemecTBa K Macce BOIbI

2) KOJM4YEeCTBA BEIECTBA K 00bEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJIMYeCTBa BEIIECTBA K 00bEeMy pacTBOpa
8. K cnmabbiM s7eKkTpoiuTaMm OTHOCUTCS ...

1) ruapokcua aMMOHHS

2) TUAPOKCHU] KaHs

3) XJIOpU KaJIbIUs

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 Boawt ipu 25°C cocrasiser
N1 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 0aiur; mATOE U IIIECTOE 3amaHus - B 3 Oaa.

Tect Nel

1. VYkaxwure pa3Mepbl YaCTHIl KOJJIOUIHBIX CHCTEM
1)  wmeHbie 1 HM
2)  Goabire 100 HM
3) or 1 am g0 100 am

2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIHMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEIOT
MOJIOKUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHHOHBI
3)  moJsIpHBIC MOJIEKYIT

3. Jlna Kakoro 3JEeKTPOJUTA MOPOT KOATYJISIIUHN KOJUION/IA C MOJIOKUTEIFHO 3apsKCHHOW YacTHIIEH
JIOJDKEH ObITh HAMMEHBIIIMM?
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 HOHHOTO cTaduiau3aTopa?
1)  xmopun xenesa (111)
2) Boja
3)  THAPOKCHI Kaus

5.  IIpu B3ammopeiictBum 20 mu 0,001H wutpara ceunma (1) ¢ 10 mun 0,02H cynbdara xamus
oOpa3yercs 301b cynbdara ceunna (I1). K xkakomy anektpoy JomKHBI IepeMeaTbcs YacTHUIIbI
JUCIIEPCHOM (a3bl MU IEKTpoIn3e?
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 mn 0,001H pactBopa ¢ochara nHaTpus. Berumcnure mOpor KOarymasiud KakJIOTO
AIIEKTPOIIUTA.

OKHCAUTEIbHO-BOCCTAHOBHTEIbHBIE npoueccChl

B Tectax mo teme «OKHCIUTENHbHO-BOCCTAHOBUTEIBHBIE MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
4eTBepTOE M TsATOE 3aaHus onenuBaroTcs B 0,5 O6amna; mecroe — B 1 6ayt; ceapmMoe U BOCbMOE — B 2
Oama, a 1eBsSTOC — B 2,5 OasioB.

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 BOCCTaHOBICHUS KMEET MECTO B Cliydae, KOrja ...
1) He#TpasbHBIC aTOMBI TPEBPAIIAIOTCS B TIOJIOKUTEIHHO-3aPSHKEHHBIC HOHBI
2) TOJOKUTEIBHBIN 3apsi/] HOHA YMEHBIIIACTCS



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

1) S+ 2HNO3; = 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. CterneHn OKUCIIEHUs KUCIOpOo/ia a) B BoZIe M 0) B MEPOKCH/IE BOJIOPOIa COOTBETCTBEHHO PaBHBI ...
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)  MaHraHar-HoHa MnO,>—
3)  okcuaa mapranmna (1) MnO
7. B peakuum, npotekaromiei 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 ko3 dunmerron B peakin KMnO,4 + HC oy =2 ... paBHa
1) 30 2) 26 3)35

3J1eKTp0ngnqec1cne CHUCTEMBbI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHUCTEMBI»: IEpPBOE, BTOPOE M MATOE 3aJaHUf
olleHUBaIOTCs B |1 0asi; TpeThe U YeTBepToe 3a1anusi— B 1,5 0asia; mecroe u cenpbmoe — B 2 Oasuia.

Tect Nel
1. DaexTpoaHBIN MOTEHIMAN ONIPEAETSIOT 110 YPABHEHHIO ...
1) Hepncra
2) MenneneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuyeckoro siemeHta MgIMgSO,||CuSO,|Cu mpu craHmapTHBIX
YCIIOBUSX
1) —-2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue mpoaykTel 00pa3yroTcsi Ha KaTo/Ie TIPH JIEKTPOIIN3e PacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) KuCcIopos
4. VYxaxuTe CyMMY KOX(P(QHUIMEHTOB B ypaBHEHHHU 3JIEKTPOn3a pactBopa Hutpata meau (11)
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,
HPOTEKAIOMICH MPH AIEKTPOXUMHYCCKONH KOPpO3uH rambBaHonapsl Zn|Mg B CEepHOKHCION
cpexne. B orBete ykaxkure cymmy K03 (pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.
1) 6
2) 5
3) 4
4) 8

BreaynutopHasi caMmocTosiTesbHass paboTa 0OYUYaIOIMXCS OCYIIECTBIISIETCS B BUIC H3yUCHHS
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jeily ¢ MpopaboTKoW MaTepuaia; ohOPMIICHUS OTYETOB IO
71a00PaTOPHBIM padOTaM U BBITOJIHCHHS JOMAITHUX 3a/IaHUH.

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

Jlomammuee 3aganue Ne 1
1o TeMe «XUMHYeCKasi TEPMOIUHAMHUKA»

B nomamHem 3aiaHuu 1Mo TeMe «XUMUYeCcKash TePMOIMHAMUKAY: TIepBasi 3a/1a4a OI[CHUBACTCS B
2,5 6anna; Bropas — B 1,5 Ganna; Tpetss — B 1 Oam.

3agaya Nel

Hus peakumn CHy ) + COy (np = 2 CO () + 2 H, () ompenennre BO3MOKHOE HalpaBlICHHE
CaMONPOU3BOJIBHOTO TEUEHUS PEaKIMK PU CTaHAAPTHBIX YCIOBUSX U Ipu Temneparype T = 927 OC,
€CJIM TETUIOBOU 3(PHEKT peakiuu 10 3aJaHHON TeMIIepaTypbl HE U3MEHHUTCS. Y KKUTE: a) BBIICISAETCS
WIM TIOTJIONIaeTCSd DHEPrus B XOJe peakuuu; O0) MPUYMHY HANJACHHOTO W3MEHEHHS JHTPOIHH.
Paccunraiite TeMiepaTypy Hadasa peakyH.

3amaga No2

Berancanre Termnosoit ¢ dext peakuun: CaCy o + 2 HoO(ry = Ca(OH), () + CoH; (), mone3yscek
CTaHJIAPTHBIMU TEIJIOTaMU O0pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHl BBIACTUTCS WU
MOTJIOTUTCS Tipu oOpa3oBanuu 2,24 1 CoH,?

3amauga Ne3

[Io TepMOXMMHYECKMM  YpaBHEHMSIM  paccuMTaiTe  TemioBod  3¢pdexkT  peakuuu:
Hy ) + COz ) = CO (y + H2 O(r). TepmoxuMuveckue 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
I10 TEME ((Xl/[Ml/I‘leCKaﬂ KHHETHKAa)»

B nomammem 3agaHuu mo teMe «XWMHYECKas KMHETHKa»: MepBas 3ajava olleHuBaercs B 1,5
Oamna; Bropast — B 0,5 Ganna; TpeThs, 4eTBepTast u nstas — B 1 6am.



3amaua Nel
Peakuus npotekaer nmo ypaBHeHHIO: Oy () +2 CO (v = 2 CO; (. HauanpHble KOHLIEHTpanuu
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, €CITU YBEITUYHUTh JaBJICHUE B CUCTEME B J1Ba pa3a?
3amaua 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 KOI(D@PHUIIMEHT CKOPOCTH PEakIu paBeH 2. Bo cKoJbKo
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh PEaKIUu?
3amaua Ne3
Haiinure HavanbHble KOHIIEHTPALIMM UCXOJHBIX BEIIECTB U KOHCTAHTY PaBHOBECHUS PEAKIUU:
Fe (7 + H20 ) = FeO () + Hy (1), ecniu paBHOBECHBIE KOHLIEHTPALIMU PEATUPYIOIUX BELIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.
3amaua Ned
Jus peaknuonnoit cucremsl: CO y + HyO oy = CO;2 (y + Hy () HavanbHbIE KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/n. OnpenenuTte KOHIICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAHTa paBHOBecus paBHa 1,45.
3amaya 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
MOCTOSIHHA.

Jlomaminee 3aganue Ne 3
mo reme «PacTBopbp)

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 BobI ciienyeT pactBoputh 1351 SNCl, anst momydenust 3M pacTBopa Xjiopuaa
onoBa (I1) ¢ mnotHocThIO p = 1,405 T/™MN?

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

3agaya Ne2

3akoHunTE MOJICKYJIIPHBIC W  HAIIMIIWTE COKPAIICHHLBIC HOHHBIC YpPaBHCHUSA pCaKHI/Iﬁ
B3aMMOJICHCTBUS CIEAYIOIIUX 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: NapSiOs. Cu(NOs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIU3a COOTBETCTBYyMOIUX cosell. Kakoe 3nauenue 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-BOCCTAHOBHUTEIbHbIE NPOLECCHD)

B nomamneM 3amanmu 1mo TeMe «OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIC IPOLIECCHI»: IepBas
3a/ava orieHuBaetcs B 1,5 6anna; Bropas — B 2,5 6amia; Tpetbst — B 1 6ait.

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

VKaxuTe THI KaXKI0H peakivu.

PaccuuTaiiTe 3JEKTPOJIBMXKYIIYIO CHJIY U OINPEACIUTE HAMpaBICHHE CaMOIPOU3BOJIBLHOTO
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 OKHUCITUTEIIbHO-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 peaknud B ykazanHoW cpeme (HNO;3). Paccuwmraiite 3HaueHHe
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

Jlomamuee 3axanue Ne 5
10 TeMe «DJIeKTPOXUMHUYEeCKHe CHCTEeMbD)

B nomaminem 3aganuu o TeMe «NEeKTPOXUMHUUYECKUE CUCTEMBI»: TIepBas 3a/1aya OlIEHUBAETCS B
1 6amm; BTopas — B 1,5 6anna; 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. Paccunraiite DJIC (E) raqpBaHHYECKOro 3JIEMEHTA MPHU CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHSAB MOTEHIMAJ aHOJA PABHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUMUTANTE KOHICHTPAIIUIO
KaTHOHOB METajyla B KAaTOJAHOM pacTBope, mnpu kotopoir DJIC raibBaHHYECKOTO 3JEMEHTa
ymenbmutcs Ha 0,02B.



3amaga Ne2
IIpuBenure

CXCMBI

JJIEKTPOJHBIX IIPOLIECCOB M  MOJICKYJSIPHBIE YPaBHEHUs PEAKLUU,

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

BJIA’JKHOM BO3YXC.

OmnpenenuTe yObUTb MacChl aHOAA MPH KOPPO3UHM B KHCJIOH cpeae 3a 20 MUH, €ClIM CKOPOCTb
koppo3uu cocrasuia 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 (GakTHUecKoe KOJMYECTBO MeETallla, MOJYYCHHOTO Ha KaTOJe TPH DIICKTPOIH3E

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.

BapuaHnT nomMamHei KOHTPOJILHON padoThI

BAPHUAHT Ne 1

CHUCTEMA 3JIECMCHTOB
CTPOEHUE aTOMA

TEMA 3AJIAHUE
3aganue 1. OkoHYaHME SJIEKTPOHHOU (POPMYIBI ....65°6p" . Ykaxute
MOJIOKEHUE DJIEMEHTa B IEPUOAMYECKON CHCTEME: TIEepUoi, TpYIIILY,
Tema 1. MOATPYMIY, Ha3BaTh 3MeMeHT. COCTaBbTE JIEKTPOHHYIO (popMyTy aToMa
IMepuoguueckas AJIEMEHTA. YKaXHUTE SJIEKTPOHHOE CEMEMCTBO, META/l WM HEMETAlI.

CocraBpTe 3NEKTpOHHO-Tpaduyeckyro (opmyny A yKa3aHHBIX
AJIEKTPOHOB B HOPMAJILHOM COCTOSTHUHU.
3aganue 2. VYkazaThb Bce KBaHTOBbIE 4HCIA [UIsl DJIEKTPOHOB,

OTBEUAIONIUX CJICAYIOMICH AICKTPOHHOU (hopMyIie 5p6

Tema 2.
Kuci1oTHO-0CHOBHEIE
CBOHCTBA BellleCTB

3ana1me. CocraBbTe YpaBHCHU peaKL{Hﬁ, IIPpH IIOMOIIKU KOTOPBIX MOYKHO
OCYHIICCTBUTL CICAYIOINE NPCBPALICHUA
Zn — ZnO — ZnCl, — Zn(OH),—>Nay[Zn(OH),4]

Bapanme 1. {na peakuun FesOusx + Hyr = 3Fe0y + HOr ompenemure
BO3MOJKHOE HANpaBJICHHE CAMOIPOW3BOJIBHOIO TEUEHWSI PEAKLIUH IpU
CTaHJapTHBIX YCJIOBUAX W NpU Temmeparype t =1227°C, ecim TeruoBoii

Tema 3. 3(deKT 10 3aJaHHOI TeMIepaTypbl HE U3MEHHTCS.
Xumuyeckast VKkakuTe: a) BBIICISICTCS WM TOTIOMAeTCs SHEPrusi B XOAC PeaKlny, 0)
TE€PMOAHUHAMHUKA MPUYMHY HAWJIEHHOTO W3MEHEHMs SHTpOIMH. Paccunraiite Temmeparypy, npu
KOTOPOH yCTaHABIIMBAETCS pABHOBECHE U TIPOUCXOIUT cMeHa 3HaKa AG.
3aganue 2. Bprumciire TermoBoit addexr peaximm 3FesOsny + 8Alk) =
4A1LO3Kk) + 9Fek), TONB3YSCh CTAHIAPTHBIMM SHTAIBIMAMH OOPa3OBAHMS
pearupyronx BemecTB (mpuiokeHre 3). CKOJIbKO TEIUIOTHI BBIIEIUTCS
(morsotuTcst) pu 00pa3oBaHUM BelliecTBa Fe B kommyectse 56 1?7
3aganue 1. TemneparypHbiii ko3pduiment peakuuu paBeH 2,5. Kak
Tema 4. U3MEHHUTCS CKOPOCTh PEaKIMH: a) IPU MOBBIIIEHUU TeMIieparypsl oT 60
XuMH4yecKas 10 100°C; 6) npu oxJaxkaeHUH peakinoHHoU cmecu oT 50 o 30°C?
KHHETHKa 1 3apanme 2. /lnsa oopatumoit peakimu Fe3Ouk) + Hypy = 3FeOy + HO
XHMHYecKoe 3aMUIINATE BbIpa)KeHNE KOHCTaHThI paBHOBecus AHC, xJlx =+ 69,8.
paBHOBecHe [Tpenyoxxute crocoObl yBeIWYeHUs] KOHIIEHTPALIUH MTPOAYKTOB PEAKIIMH.

Tema S. PacTtBopbl

3ananme 1. B 180 M Boas! pactBopeno 20 r cynbhaTa Mapratua.
[Tomyuwmicst pactBop mioTHOCTHIO 1,101 /M. Beraucnure MossipHYTO,
HOPMAaJIbHYIO, MOJISUIbHYIO KOHLIEHTPALMHA U MacCOBYIO JOJIIO
PacTBOPEHHOI'O BELIECTBA.

3aganue 2. CocTraBbTe MOJIEKYJIIPHBIE U HOHHO-MOJIEKYJISIPHBIE
YpaBHEHUS PEaKlMii B3aNMOJEHCTBHSI B paCTBOPaxX MEXY:




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

NH;OH u MnC|2; H.SO,4 u Ba(OH)z.
3aganme 3. CocTaBbTE€ HMOHHO-MOJICKYJISIDHBIE M MOJICKYJISIPHBIE
ypaBHeHust ruaponusa cojieir NaySiOs, ShCls, Rb,SO,4. Kakoe 3HaucHue
pH (>7, <7) uMer0T pacTBOPBI TUX COJICH?

OKHCINTEIbHO- YPaBHCHUAX, YKAXKUTC OKUCIIUTCIIb U BOCCTAHOBHUTCJIb, HAITUIIIUTC

BOCCTAHOBHUTEC/IbHBIC | DJICKTPOHHBIC YPABHCHUA IMTPOLECCCOB OKUCICHUA U BOCCTAHOBJICHUA
CBOMCTBAa BelleCTB H3;PO3; + KMnO,4 + H,SO,4 = H3PO,4 + MnSO4 + Ko,SO4 + H,O

Tema 6. 3aganue. MeTo0M 3JEKTPOHHOTO OasiaHca mooepuTe KodpPHUIUEHTH B

CuSO4 + H3PO, + H,O = CuH + H3PO4 + H,SO4

DyieKTpoXuMHUYeckue | Zn U Ag , IOrpyKEHHBIX B PACTBOPBI UX COJIEH C KOHLUEHTpaIMed HOHOB

3ananue 1. /{5 rampBaHYECKOro 3JIEMEHTa, 00pa30BaHHOTO
Tema 7. JIaCTUHAMHU U3 METAJIOB

CUCTEMBI METaJIOB

A™ =0,01u B™ =0,05

1) cocraBbTE CXEMY rajibBAHUYECKOTO DJICMEHTA;

2) HAIUIIUTE YPaBHEHHUS 3JEKTPOIAHBIX MPOIECCOB H TOKOOOpa3yromiei
peaximm;

3) paccuuTaiiTe 3JeKTPOABIKYIIYIO CHITY FaJIbBAHUYECKOTO JICMEHTA.
3aganue 2. CocraBbTe ypaBHEHUS 3JIEKTPOIHBIX IPOLECCOB (aHOJ
WHEPTHBIN) U MOJIEKYJIIPHOE YPaBHEHUE PEAKIINH, TPOXOIAIICH Mpr
AIIEKTPOJIM3E PacIlIaBa WK pacTBopa aekrponuta pacmias CaCly
Brrancnute Maccy MeTasuia BhIICTUBIIETOCS Ha KaToOJe, eCIH
AJIEKTPOJIN3 MPOBO WM TipH cuiie Toka A =10,0. B TeueHue BpeMern = 2,5
4.Brixon mertamia o Toky Bt cocraBun  98%.

3aganue 3. CocraBbTe ypaBHEHUS 3JIEKTPOIHBIX MPOIIECCOB U
MOJIEKYJISIPHOE YPaBHEHHE PEaKIUH, IPOTEKAIOIIEeH TpH
AIIEKTPOXUMHUYECKON KOPpO3UH rasbBaHonapsl: Pb - Sn

a) B KUCIIOi cpeje;

0) B arMoc(epe BIaXHOTO BO3/1yXa.

Sk~ wdE

™=

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «XuMHYecKas TePMOANHAMHUKA»

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: TOHITHE CUCTEMBI, BUJIBI CHCTEM.
TepMmoanHaMuyeckue napaMeTpsl U1 QYHKIIMH COCTOSHUS CUCTEMBI.

Buytpennss sneprus. Padora. Terutora.

[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

OHTaNBNUS KaK (YHKLUS COCTOSHUS CUCTEMbI. DHTANbIINS 00pa30BaHMs BELIECTBA.
TemoBoit >pdext xumuueckoil peakuuu. DakTopbl, BIMAIOINIME HA TEIUIOBOM 3(dekT
XUMHUYECKON PEaKIHH.

Tepmoxumust. 3axoH ['ecca.

CrnenctBus u3 3akoHa ['ecca.

DHTpoNUs KaK (YHKIHS COCTOSTHUSI CHCTEMBI.

Bropoii 3ak0H TEpMOAVHAMUKH.

Tpetnii 3aKOH TEPMOIMHAMHUKHU.

Oueprus ['u66ca.

Hanpasnenue caMonpon3BOJIbHOTO MPOTEKAHUSI XUMUYECKHX PEAKITHIA.

KOHTpOJIbele BOIIPOCHI IO TEME «XuMHYeCcKass KHHETHKA»
XuMHudecKass KHHETHKa. CKOpOCTB XHUMHYICCKOM pP€aKu U METOJBI €€ PECTYJIUPOBAHUSA.

BnusiHre KOHIIEHTpAlMU Ha CKOPOCTh XUMHUECKON PEeaKluu (3aKOH JAEHCTBYIOLIMX Macce).
Bnusinue temnepaTtypsl Ha cCKOpocTh xumuueckoi peakiuu. [Ipasuno Baut — ['odda.
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Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopust nepexogHOTO KOMIUIEKCA. DHEPreTUYEeCcKas Juarpamma.
KpuBas Maxkcsemia — bonsiimana. DHepreTudeckuii 6apnep.
Karanutruueckue cuctemsl.

Biistnue xaranusaropa Ha CKOPOCTb XMMUYECKON PEAKIIUU.
["'oMOreHHbIi ¥ TeTepOreHHbIA KaTalus.

KonebarenbHble peakuuu.

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

Cwmemenne xumudeckoro pasHoBecus. [Ipunnun Jle-Illarense.
BiusiHMEe KOHIIEHTpALMK, JABJICHUS U TEMIIEpaTyphl.

®a30BbIE pABHOBECHS.

@dazoBble AUArpaMMBbl 1J11 OJHOKOMIIOHEHTHBIX CUCTEM.

KonTposbHble Bopockl 1o TeMe «PacTBopbpy

[lonsiTue pactBopa. PactBopuMocTs BeniecTBa. PactBopumocTs rasa.

PactBoprl. CriocoObl BBIpa)KEHUS KOHIIEHTPAIIMM PAaCTBOPOB (MaccoBasi J0JiA, MOJSpHAs
KOHIIEHTpAIUs1, MOJISIPHAs KOHIIEHTPALKs SKBUBAJICHTa, MOJIbHAS JIOJIS, TUTP).

Konnurarusasle cBOMCTBA pacTBOPOB. M ieanbHbIi pacTBOp.

3axonsl Payns: I (TonomeTrpuueckuit) u Il (30ynnnockonuueckuii 1 KPHOCKOIMTUYECKHIA ).

OcmMmoc. Ocmotrueckoe napieHrue. CxemMa 0CMOMETpA.

KuciioTHO-0CHOBHBIE B3aMMOJICHCTBHS BEIIECTB.

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

Hucconmanusi KUCJIOT, OCHOBAaHUM M COJEH C TOYKH 3pEHUS HMOHHOW TEOpHUH AppeHuyca
(mpumepsr).

Crenenp qucconnanuil. CUIBHBIE U CIIA0BIE SJICKTPOIUTHI.

Jucconumanus ciadbix 31MeKTpoiauToB. KoHCTaHTa Arcconuaim.

3akoH pa3basienus OcTBanb/a.

Peakiiun mOHHOro 0OMEHa MEXAy JMEKTPOJIUTaMu (Ha MpUMepe peakiuil o0pa3oBaHus ci1aboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

ITpon3BeneHne pacTBOPUMOCTH.

HonHnoe npousseneHne Boabl. BOTOPOIHBIN U THAPOKCUIIBHBIN MOKa3aTENH.

I'maponus coneid. Tunel rugponnsa conen.

KonnuecTBeHHBIE XapaKTEPUCTUKH MPOLIecca THIPOIH3a.

@DakTOopBl, BAUAIOIIUE HA TPOLIECC THAPOIH3A.

KOHTpOJILHLIe BOIIPOCHI IO TEME «I[ncnepcnble CUCTEMBbD)

I'ereporennsle cmecH. JluciepCHbIE CUCTEMBI.
JucnepcHocts. Knaccudukanuu AucrepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguiisHbie 1 110(OOHBIE KOJUIOUIBI.
Crioco0b! nostyueHus KOJUIOUJHBIX PACTBOPOB.

CrpoeHre KOJTOUTHBIX YacTHLl.

IIpaBuno dasuca — [leckona.

Y CTONYMBOCTD KOJIOUAHBIX cucTeM. CTaOMIIN3aTopPHI.
Koarymsiuust nuo@uiibHbIX U JIHOGOOHBIX KOJTOUIOB.
CenumeHTanus KOJUIOUIOB.

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

OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE CBOWCTBA BEIIECTB.

Baxxueiiye oKuciIuTean 1 BOCCTAHOBUTEIH.

Tumbl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIUHN (TIPUMEPHI).
OKHCITUTENIbHO-BOCCTAHOBUTEBHBIHM TOTEHIIUAI.

VYpaBuenue HepHcra.

CocraBiieHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.
Hanpapnenue OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «JJIeKTPOXUMHUYECKHE CHCTEMbI»

DnekTpoxummuueckue cuctembl. Kimaccudukamnus 31eKTpOXUMUYECKIX MTPOIECCOB.
DIEKTPOXUMHUUECKHE ITPOLIECCHI, IPOTEKAIOLIUE HA IPAHULIE pa3iea «METaJlll — pacTBOP».
INanpBann4eckuii 35emMeHT Jdanusmsa — SIkoowu.

DNEKTPOABUKYIIAs CUJla TajlbBAHUYECKOIO AJIEMEHTA.

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

Ypasuenue Hepucra.

DEeKTPON3 pacjiaBoB U pacTBOpoB. KaToaHble M aHOAHBIE IIPOLIECCHI.

OO0benunenHsbil 3akoH Papazes. Beixo1 o TOKy.

Koppo3zus meramios. Knaccudukanms KOppo3nOHHBIX MPOLIECCOB.

Xumuueckasi KOpposusi.

DNEeKTpOXUMHUECKass KOppo3us. AHOAHOE OKHUCIIEHHWE MeTajllla M KaTOJHOE BOCCTaHOBJIEHUE
OKHCITUTES.

[Ipumepsl KOPPO3UU B KUCIIOH cpefie U aTMOC(PEPHOM KOPPO3UH.

CKOpoCTh KOPPO3HH.

3amuTa MEeTauioB OT KOPPO3UHU.

3alUTHBIE TOKPBITHS.

DNEKTPOXUMHUYECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAILIOB.

XVMHYECKNE UCTOYHUKH TOKA. |'albBaHUUECKHUI 2IIEMEHT.

XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XVMMHYECKNE UCTOYHUKH TOKA. TOIIMBHBIE JIEMEHTHI.

7. OueHOYHBIE CPEACTBA AJIs IPOBEACHUs POMEKYTOYHOM aTTeCTALMHU
[IpomexyTouHas  aTTecTallds UMEET  LEJIbI0  ONPENENUTh  CTENEeHb  JOCTHUXKCHUS

3aIlJTaHUPOBAHHBIX PE3YJILTATOB O6y‘IeHI/I5{ MO JUCHUIIIIMHE 3a OHpe,[[eJ'IeHHHﬁ nepunon 06y‘leHI/I}I.

a) Ilnmanupyemblie pe3yJbTaTbl O0y4eHHUs] W OLICHOYHbIC CPEACTBA JJIsl IPOBEICHUS

HpOMe)KyTOqHOﬁ aTrrecranmm:



CtpyKTypHBII
JJIEMEHT

IInanupyemsble pe3ysbTaThl

O1eHOYHEIE Cpe€acTBa

oOy4eHus
KOMTICTCHITHH
OIIK-3
CIOCOOHOCTBIO TPHUMEHATh CHCTEMY (YHIAMEHTaIbHBIX 3HAaHUH (MaTEMAaTHYECKUX, CCTECTBCHHOHAYYHBIX, HHXXCHEPHBIX M OSKOHOMHUYECKHUX) IS

I/II[eHTI/I(i)I/IKaI_[I/II/I, q)OpMy.HI/IpOBaHI/ISI U pCHICHUA TCXHHUYCCKUX M TCXHOJOTMYCCKUX HpO6JI€M B o0jacTtu TCXHOJIOTMH, OpraHu3alrH, INIAHUPOBAHUA H
YIIpaBJICHUA TEXHUYECKOH U KOMMCp‘lCCKOfI 3KCHHyaTaHHeﬁ TPAaHCIIOPTHBIX CUCTCM

3HaThb

- OCHOBHBIE XMMHYECKHE ITOHITHA,
[MOJI0KEHHUS U 3aKOHBI,

- COBPEMECHHEIC HaIpaBIICHUS
Pa3BUTHSI HAYYHBIX TCOPHIA;

- METOJBI  TEOPETHYECKOTO |
9KCIIEPUMEHTAJILHOTO MCCIICIOBAHUS
B 00J1aCTH XUMUH

Hepeuenb meopemu4ecKux 6onpocoe K zauemy:

16.
17.

18.
19.
20.
21.
22.

OCHOBBI XMMHUYECKOHM TEPMOJMHAMHUKHU: CHCTEMA, TEPMOJAMHAMUYECKHE I1apaMeTpPhbl
CUCTEMBI, PYHKIIMH COCTOSIHUS CUCTEMBI. 1IepBbIil 3aKOH TEPMOIMHAMUKH.

DHepreTuka XMuMUYECKUX ITPOLIECCOB.

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

OHtponus. YpaBHeHue bonbiimana. Bropoii u TpeTuii 3aKkOHbI TEpPMOAUHAMUKH.

Oneprus ['m66ca. HanpapiieHUs! XUMHUECKUX TIPOIIECCOB.

Xumnueckasi kuHetuka. CKOpOCTh XUMUUYECKON peakiuu. CpeaHsss U UCTUHHASI CKOPOCTH
peaxkuuu. Kunerndeckas kpupasi.

CKOpOCTh peakliui U METOAbI €€ PEryIMpOBaAHHUSL.

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

DHeprus akTuBallMi. AKTUBHPOBAHHBIN KOMILJIEKC. Y paBHEHHE AppeHuyca.

. KaTtanuzaTopbl 1 KaTanTUTHYECKHE CUCTEMBI. | OMOT€HHBIN KaTaJIn3.

. KaranuzaTtopsl 1 kaTanuTHUeCKHE CUCTEMBI. | eTepOreHHbI KaTalns.

. XuMu4eckoe papHoBecHe. KOHCTaHTa XMMUYECKOTO PaBHOBECHSL.

. Cmemenne xumuueckoro paBHosecus. [Ipunuun Jle arense.

. PactBopel. CriocoOBI BEIpaXEHUsI KOHIIEHTPAIIUU PACTBOPOB.

. PactBOpHI 3nekTponuToB. CTeNeHb U KOHCTaHTa 3JEKTPOJIUTUUECKOW TUCCOIMAMU. 3aKOH

pazbaBnenust OcTBaIbaA.

Jucconumanus KUCIOT, OCHOBaHHM, coneil. AM(OTepHbIE YIEKTPOTUTHI.

PactBopumocTs. IlpousBenenue pacTBOpUMOCTH. YCJIOBHE 0OOpa3oBaHHUS W PACTBOPCHHUS
OCaJIKOB.

Huccoumnanusa Boasl. MoHHOE npousBeneHne Boasl. pH.

I'maponus coneil. CTeneHb U KOHCTAHTA THIPOIHU3a.

Hucnepcusie cuctemsl. Knaccuduxanus. Jlnogunpheie u 110(oOHbIE KOJUTOUIBL.

CtpoeHne KOJTOUIHBIX YacTHULl.

Koarynsiuust KoJuIOuHbIX pacTBOPOB.




CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl

AJIEMEHT OueHouHbIe CpeiCcTBa
KOMIIETEHINH 0byuenus
23. OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE CBOWCTBA BemlecTB. Kiaccudukanus OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.
24. DnekTpoXuMHYEeCKue CUCTEMBI. 3akoHbI Dapanes. DIeKTpOoAHBINA MTOTEHITUAI.
25. I'anpBannveckuii anemMeHT Jlanusisa SIkoOu.
26. DIEeKTPOXUMUYECKUE CUCTEMBI: 3JICKTPOIHN3 paciyiaBoB. [Ipumenenue snexTponusa.
27. DnekTpoyin3. AHOMHBIM U KaTOHBIA MPOIECCHI IPH AIEKTPOJIU3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.
28. Kopposus. Bunsr koppo3uu. CriocoOb! 3alMTHl METAJUIOB OT KOPPO3HUH.
YmMmeTh - pemiath ~ pacueTHble  3aJauu Ilpumepnvle npakmuyeckue 3a0anus 011 3auema:
MIPUMEHUTEITEHO K MaTepuany 1. HammcaTh 53JIEKTPOHHBIE YpPAaBHEHMs 3JIEKTPOIAHBIX IPOILIECCOB, YpaBHEHUE CyMMapHOU
MIPOTPaMMBbI; TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ[C ranbBaHHYECKOro 3JEMEHTa, €CIU KOHIIEHTPAIUH
- MPOTHO3UPOBATH BO3MOXKHOCTH | HOHOB METAIIJIOB PaBHBI: [AI**1=0,001 mounb/i1, [CO**]=0,1 Moub/1.
MIPOTEKAHUS CaMOTIPOU3BOJIbHBIX 2. Hanncath MOHHBIE U MOJIEKYJISIpHBIC YpaBHEeHUS peakuuid ruaponusa coieit: KsPOys; NaySOs,
MIPOIIECCOB B paznuunsbix | ZnCl,.

XUMHNYCCKHUX CUCTEMAX

3. 3aKOHYUTH YpaBHEHHS peaKlUii, HAMKCAB UX B MOJIEKYJIIPHON U MOHHOHN dopMax:
A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kanbius conepxkurcsa 478,8 T Ca(OH),. IlnoTHOCTH pacTBOpa
1,14 r/mn. Paccunraiite: o(Ca(OH)); Cym; Cox; Cny N(Ca(OH)2) u N (H20); T.

5. CocraBbTe YpaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUMN:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.

6. Hamucath 5J€KTpOHHBIE YpPaBHEHMs SJIEKTPOAHBIX IPOLIECCOB, YPAaBHEHUE CYyMMAapHOU
TOKOOOpasyromel peakuuu, BeMUCIUTh DJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PABHBI: [Mn2+]=0,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH YpaBHEHMsI peakLUii, HaK1CcaB X B MOJIEKYJISIPHONW U MOHHOM popmax:

NH;OH + HNO3; —, Zl’l(OH)z + NaOH—, AIPO4 + Na,SO,4 —.

8. HammcaTh ypaBHEHHUS peakinii THAPOJIN3a B MOJIEKYIsipHOM U HoHHOM Bue: Aly(SO4)3, KCI,
Na,SOs.

9. Hammcare 53JIEKTPOHHBIE YPAaBHEHMs DJIEKTPOAHBIX ITPOILIECCOB, YPABHEHUE CYMMAapHOU
TOKOOOpa3yromeit peakiuu, BeIYUCIUTh, DJ[C ralbBaHMYECKOTO ASJIEMEHTa, €CIM KOHIEHTPalUuu
MOHOB METAJIOB PABHBI: [Zn2+]=0,01 Mouts/1, [Cu*]=1,0 Mo/

10. Cynbdat amomunusi Maccoit 36,4 r pacrBopui B 100 r Bojbl. [IIOTHOCTH MOTy4eHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cum; Cox; Cmy N(AI(SO4)3) 1 N (H0); T.
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11. Hanucarp 51eKTpOHHBIE YpaBHEHHUS JJIEKTPOAHBIX IPOIECCOB, ypaBHEHHE CYMMAapHOMN
TOKOOOpa3yromiel peakuuu, BeIYUCIUTh DJ[C ranbBaHMYECKOro 3JEMEHTA, €CIU KOHIICHTPAIHH
HMOHOB METAJJIOB PABHBI: [Mn2+]=0,01 mous/11, [Ag']=1,0 Mos/11.

12. 3aKOHYUTH YpaBHEHHUS PEAKIMI, HAIIMCAB UX B MOJIEKYJISIPHOM U MIOHHOM BHJIE:

MnS + H,;SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenute TEpMOAUHAMUYECKYIO BO3MOXKHOCTb IpoTekaHus peakuun CaOg) + 2 Cy =
= CaC; () + CO(r), AH; = 460 xI>x ipu CTaHIApTHBIX yCIOBHAX. Paccunraiite Temneparypy Hadaia
peakiuu, ecaun  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaCjy)= 70 Jx/mons-K;
S(CO)=197 dx/mons-K.

14. CoctaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI:

KMnQO4 + NaNO, + H,SO4 —, Cr2(804)3 + Br, + NaOH —.

15. Onpenennte TepMOIMHAMUYECKYIO BO3MOXKHOCTD npoTekanus peakiuu 2 Cly ) + 2 HO(
=4 HClyy + Oz (y, AH; = 115,6 x/[)x npu craHzapTHbIX ycioBusx. PaccuuTaiite Temmneparypy
nauana peakuuu, eciu S(Cl)=223 Jx/monb K; S(H,0)=189 JIxx/mons K; S(HCl)= 187 Ix/momns-K;
S(02)=205 JTxx/momas-K.

16. Hanucatp ypaBHEHHsI peakiiiii ruaposiu3a B MosieKyssipaoM u noHHoM Buje: CrCls, NaNOs,
K,CO:s.

17. CoctaBbTe ypaBHEHUS OKUCITHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIU:

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

18. I'omoreHHas peakius HporekaeT mo ypaBHeHH0o Hy ) + b oy = 2 Hly). Hauanpnas
KOHIIeHTpanusi Bojxopoaa 2,1 monbs/n, uoma 1,5 mons/n. Bo CKONMbKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopona?

19. B 640 mn Boasl pactBopuin 160 1 xnopuna sxenesa (I1I). [11oTHOCTH MONTy4eHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClz); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Ompeznenute TEPMOIHMHAMUYECKYIO BO3MOXKHOCTb NpOTeKaHUs peakiuu CS; o +3 Oyp=
=CO;, ( + 2 SO; (), AH, = -1075 x/Ix npu craHmapTHbIX ycioBusix. Paccumraiite Temmeparypy
navana peakuuu, eciiu S(CS;)=151 Jx/monb-K; S(02)=205 Tx/mons K; S(CO,)= 213 JIx/mMonb K;
S(S0O,)=248 JTrx/monb-K.

21. Peaknusa uger mo ypaBHeHHIo: 2 Hy oy + So () = 2 HyS(). HauanpHas koHueHTparus
BOJIOpOJIa 2 MOJIB/1, cepsl 1,5 Momb/n. Onpenennte BO CKOIBKO pa3 U3MEHUTCS CKOPOCTh PEAKITUHU K
MOMEHTY, Koraa npopearupyet 0,7 Moab/1 Bogopoa?

22. Onpepenute TEPMOJIUHAMHYECKYIO BO3MOXKHOCTh MPOTEKaHUs peakuuu 2 ZnS i + 3 Oy =
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=2 2Zn0 ) + 2 SO, (), AH; = -890 kI mpu craHIapTHBIX yclloBUsAX. PaccunTaiite Temmeparypy
Havana peakiuu, eciu S(ZnS)=58 x/monb K; S(02)=205 Tx/mons K; S(ZnO)= 44 JIx/moinb K;
S(S0,)=248 JTxx/moab-K.

23. HaganbHble KOHLEHTPALIMU UCXOHBIX BemlecTB B peakiuu: 2 SO; () + Oy () = 2 SO;3 () Obin
paBHsbI 1,8 Mosb/1 SO; u 2,4 moib/11 Oy. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIMi K MOMEHTY,
korna npopearupyet 0,8 monb/m SO,?

24. B pactBope oprtodochopHoit kuciaorel Maccor 1200 r u maotHoctho 1,153 /M
coaepxutcs 312 r H3PO,. Paccunraiite: o(H3PO,); Cy; Co; Crmy N(H3PO4) 1 N (H0); T.

Bnaners

- HaBBIKAMH MPUMECHEHHS OCHOBHBIX
XAMHYECKHAX 3aKOHOB B
podecCHoHaAIbHOM IeATSIIBHOCTH;

- MPAKTUICCKIUMHU HaBBIKAMU
TEOPETUYECKOIO u
IKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS
B 00JIACTH XUMUHU

1. Mns peakuun CHy () + CO;y () = 2 CO ) + 2 Hy () onpenenute BO3MOKHOE HalpaBICHUE
CaMOIIPOH3BOJIBHOTO TEUCHNS PEAKIIH IPH CTAHJAPTHBIX YCIOBHSX ¥ IpH Temneparype T=927°C,
ecnu TemnoBoi 3¢ ¢deKT peakmuu O0 3aJaHHOW TeMmmepaTypbl HE M3MEHHUTCS. YKaxHUTe: a)
BBIJIETISICTCSl WM TOTJIOUIAETCS 3HEPIHsl B XOJA€ peakuuu; 0) MpUUYMHY HAaWJEHHOTO W3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOLIUX peaKIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxkure HalnpaplIeHHUE CMELICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKLUi: a) PU MOHMWKEHUU TEMIIEpaTyphl, €CIU JaBJICHHE MMOCTOSHHO; 0) mpu
MOBBIIIEHUH JJaBJICHUS, €CIIU TeMIIepaTypa MOCTOsSHHA.

3. CkOIbKO MWUTHIIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C MJIOTHOCTHIO 1,84 r/mi
notpedyercs it npurorosyenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyronmx coieit moasepratorcs ruaponusy: NapSiOs. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE M MOJIEKYJISIDHBIE YPAaBHEHHUS THIPOJIM3a COOTBETCTBYIOLIMX cojeil. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 301 ruApokcHaa Maruus nonydeH myrem cmemuBanus 0,02 i1 0,01H. pactBopa MgCly u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TOJY4EHHOTO 30JI1 W HAIUIIATE
(bopMyity ero MULEILIBI.

6. PaccumTaiiTe 3lEKTPOABIKYIIYIO CHUITY M ONPEIEIUTE HAIMPaBICHUE CaMOIPOU3BOIBLHOIO
NPOTEKaHHUsS pPEaKUWu TpH CTAHAAPTHBIX YCIOBHUSAX, MCIONB3YSl 3HAUEHHs OKHCIUTENBHO-
BOCCTAHOBUTENBHBIX nToTeHnanos HJ) + H3PO, — Jo + HzPO3; + H,0.

7. IlpuBenute cXeMbl 3JEKTPOJIHBIX IPOLECCOB W MOJEKYJSPHBIE YpPAaBHEHMS pEaKIHid,
MPOTEKAIOIINX MPH TEKTPOXUMHUYECKOI Kopposun raabBanonapbl Co/Ni: a) B kucio# cpene; 6) Bo
BJIQKHOM Bo3ayxe. Onpenenute yObUIb Macchl aHOJIa IPU KOPPO3MM B KUCION cpene 3a 20 MuH,
€CJIi CKOpOCTh Kopposun coctaBuia 0,01 r/4.
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8. CocTaBbTe JICKTPOHHO-HOHHBIC YPABHEHHMSI 3JICKTPOIHBIX MPOIIECCOB (aHO HHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOAIICH mpu dekTponuse pactBopa CoSOy,
Beranciaute pakTHdeckoe KOJIMYSCTBO METaljIa, MMOJYYCHHOTO Ha KaTOJIe MPH JJICKTPOJIU3e
Co(NO3)2, eciu 3JIeKTpOIIM3 MPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia o Toky coctaBui 85%.
YKaKUTE BO3MOXKHBIC TPUYUHBI YMEHBIIICHUS BbIX0J1a METaJIJIa 110 CPABHCHUIO C PACUCTHBIM.




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

[IpomexyTouHas arrecTtanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHUYECKHE BOIMPOCHI,
MO3BOJISIONINE OLIEHUTh YPOBEHb YCBOGHHS OOYYaIOUIMMHUCS 3HAHUH, W NPAKTUYECKUE 3aJaHus,
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 oyeHuganus 3auema:

«3auTeHo» - OOydYalIIUiCi JAEMOHCTPUPYET TOPOroBBId YpPOBEHb CHOPMHUPOBAHHOCTHU
KOMITIETEHIIHI: B X0/ KOHTPOJIbHBIX MEPONPUATUIN JOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBUE
OTJIEbHBIX 3HAHUW, YMEHUH, HABBIKOB, O0YUYAIOIIUICS HCIIBITHIBACT 3HAUUTEIbHBIC 3aTPYIHEHUS PU
OIIEPUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX NEPEHOCE Ha HOBbIE CUTYAIIHH;

«HE 3aYTEHO» - 00y4YaroIIMiicd HE MOXKET IOKa3aThb 3HAHUS HAa YPOBHE BOCIIPOM3BEICHUS U
00BsicHEHUS] HHPOPMAIIMH, HE MOXET IM0Ka3aTh UHTEJIEKTyallbHbIe HABBIKU PEIICHUs TPOCTHIX 3aa4.
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HEMOCPEACTBEHHBI.

7. V3BecTrs BBICHIMX YYE€OHBIX 3aBEJCHH. XUMHS M XUMHUYECKas TEXHOJOTHUS: Hay4dHO-
texHuuyeckuit )xypHai — ISSN 0579-2991.

B) MeTonnueckne yKazaHnus:

1. Mumypuna, O.A. DHepreTuka XHUMHYECKHX IPOIECCOB: METOJWYECKHUE YyKa3aHUsi K
nabopaTopHbIM paboTaM MO JUCHUIUIMHE «XUMHA» UId OOy4arollUXcs BCEX HaIlpaBlICHHUH
MMOATOTOBKH M CHICIIHAIBHOCTEH THEeBHOU (opMbl 00ydeHus / O.A. MumrypuHa; MarHUTOropcKkuit roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY um. I'. 1. HocoBa, 2016. — 11 c. —
Tekcr : HenocpeICTBEHHBIM.

2. Komsama, JLI. Xumuueckas TepMOAMHAMHKA: METOJUYECKHE  YKa3aHuUd  JUId
CaMOCTOSITENIbHOW paboThl MO JUCHMIUIMHE «XUMHs» JUIsl OOydyaroIIMXCsl BCeX HalpaBlIeHUMN
MOJTOTOBKH M crnenuainbHocTel Bcex (opm oOywenuss / JLI'. Komsma; Marauroropckuii roc.
texHuyeckul yH-T uM. I'. Y. HocoBa. — Marnutoropck : MI'TY um. I'. 1. Hocosa, 2020. — 18 c. —
Tekcr : HenocpenCTBEHHBIN.

3. Komsna, JI.I'. CkopocTh XMMHUYECKUX pEaKLUi U XMMUYECKOE paBHOBecHe: Meronnyeckue
yKa3aHU K JJa0opaTOpHBIM padoTaM MO AUCHUIUINHE «XUMHUS» JUIsI 00YJaIOIUXCsl BCEX HAPABICHUH
MOATOTOBKHU U crienranbHocTel Becex Gpopm ooyuenus / JL.I'. Konsana, E.B. Tapactok; Maruutoropckuii
roc. rexuuueckui yH-T um. I'. Y. HocoBa. — MaruuTtoropck : MI'TY um. I'. 1. Hocoga, 2020. -8 c. —
TekcT : HenocpeACTBEHHBIN.

4. PomuonoBa, H.M. Xumnueckas kuHeTuka. XHMMHUYECKOE paBHOBECHE: METOJIUYECKUE
yKa3aHus JUIs CaMOCTOATENBbHOM paboThl MO JUCHMIUIMHE «XHUMHS» Uil 00ydaroluxcsi Bcex
HANpaBJICHUH MOATOTOBKH M CHEIHaTbHOCTeH Bcex ¢opm obOyuenus / H.M. 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. PactBopbl: Meroanmdeckas pazpaboTka K Ja0opaTOpHBIM paboTam IO
TUCHUIUTMHE «XUMHs» 171 00yJarolMXcsl BCEX HANpaBICHUN MOJATOTOBKU U CIELMAIbHOCTEH BCEX
dbopMm obyuenus / JI.B. Uynposa, T.M. KynukoBa; Marautroropckuii roc. TexHuueckuii yH-T um. ['. W.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — TekcT : HenocpeCTBEHHBIH.

6. Uynposa, JI.B. PacTtBopsl: Merommueckas pa3paboTKa K CaMOCTOSTEIbHOH paboTe Mo
JUCHUIUTMHE «XUMHS» A 00y4yaroluxcs MO BCEM HAIpPAaBJIEHUSM MOATOTOBKU U CIELHUAIBHOCTAM
Bcex (opm obOyuenus / JI.B. Uymposa, O.P. Mymnuna, O.A. Munrypuna; Marautoropckuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. 1. HocoBa, 2017. — 26 c. —
TekcT : HenmoCpeICTBEHHBIN.

7. Konsna, JI.I'. KomnonaHsle pacTBOpBI: METOAMYECKHE YKa3aHHUs K JabopaTopHOil paboTe 1o
TUCLHUIUIMHE «XHUMUS» A 00ydaromMXCsl O BCEM HAIPaBIEHHUSIM MOATOTOBKU M CIIEHUAIBHOCTSIM
Bcex (opm obyuenus / JI.I'. Konsna, JI.A. bonbsiH; MarHUTOropcKuii roc. TEXHUYECKHA YH-T UM. [.
N. HocoBa. — Marautoropck : MI'TY um. I'. K. HocoBa, 2017. — 9 c. — TekcT : HemocpeACTBEHHBII.

8. Komsanma, JI.I'. OkHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIMM: METOAMYECKUE YKa3aHUsA K
nabopaTopHoil paboTe MO AUCHUILTUHE «XUMUS» A 00YYaIOUIMXCsl BCEX HAINPAaBICHUN MOJTOTOBKH
u cnenuanbHocTel Bcex (opm oOyuenus / JIL.I. Komsna, E.B. Tapactok; Marauroropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocoga, 2020. — 10 c. —
TekcT : HemocpeACTBEHHBIM.

9. Komsma, JIL.I. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PpEAKUUH M IJIEKTPOXMMHUYECKHE
MPOIIECCHl: METOAMYECKass pa3pad0TKa K CaMOCTOSITEIBHOW paboTe s oOydJaromuxcsi M0 BCEM
HaMpaBJICHUsAM MOATOTOBKU M CHEHHMAIBHOCTIM Beex (opm obydenus / JL.I'. Konsna, E.B. Tapaciox,
3.P. Mynnuna; Marauroropckuii roc. Texunyeckuit yu-T um. I'. . HocoBa. — Maruurtoropck : MI'TY
um. I'. K. Hocoga, 2017. — 41 c. — TekcT : HenmocpeACTBEHHBIH.



10. Mumypuna, O.A. DJIEKTPOXUMUYECKHE MPOLIECCHI:

MCTOANYCCKHUE YKa3aHUs K

nmabopaTtopHoit paboTe MO MUCHUIUITMHE «XUMHUS» JUIsi OOYYaloIIUXCS IO BCEM HAIpPaBICHUSM
MOATOTOBKH M CIENHATBLHOCTSIM Bcex ¢opm oOyuennss / O.A. Mumypuna, H.U. Pommonona;
Marnuroropckuii roc. Texuudeckuii yH-T uM. I'. M. HocoBa. — Maraurtoropck : MI'TY um. I'. .

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

r) [Ilporpammuoe odecnneuenne u UHTEpHET-pecypcehI:

IIporpammuoe obecnevyenue

Haumenoanue 10 Ne norosopa Cpox aeiicTsus

JIMLCH3UH

MS Windows 7 Professional(is) ;1957 1 01.08.10.2018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional , 767 15 0127 062017 27.07.2018

(myst KITaccoB)

MS Office 2007 Professional Ne 135 ot 17.09.2007 OeccpouHo

7Zip cB000HO pactpocTpansemoe 10 06eccpoyHO

FAR Manager cB00OOHO pacnpoctpansemoe I10 OecCpoUHO

HpO(l)eCCI/IOHaJ'IbHI)Ie 0a3mbl JAaHHbIX U I/IHq)OPMaIII/IOHHbIe CIIPpaBOYHbLIC CHCTEMbI

HazBanue kypca

CchlIIKa

DOnekTpoHHas 0aza mepuoandeckux m3nanuii East
View Information Services, OO0 «MBUCy

https://dlib.eastview.com/

Haunonanenas wuHpOpMalMOHHO-aHATUTHYECKAS
cuctema — Poccuiickuii UHAEKC HAYYHOTO
mutuposanus (PMHIL)

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

ITouckoBas cucrema Axkanemus Google (Google
Scholar)

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

Nndopmanvonnas cucrema - EguHoe 0okHO
J0CTyna K MH(QOPMAIIMOHHBIM pecypcaM

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

QenepanbHOE  TOCYIapCTBEHHOE  OIOIKETHOE
YUpexKICHUE «DenepabHbIN WHCTUTYT
IPOMBIIIICHHON COOCTBEHHOCTH

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

Poccuiickas I'ocynapcrBenHas oubsmoreka.
Karasiorn

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

OnexkTpoHHble pecypcbl O6ubmmuoreku MITY wum.
I'.11. HocoBa

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

9. MarepuaibHO-TEXHUYECKOe o0ecnedeHne I CHUIIHHbI

MaTCpI/IaHBHO-TeXHI/I‘-ICCKOe obOecrnieucHue JAUCHUIIIIMHBI BKIIFOYACT:

Twumn 1 Ha3BaHUE AyaJuTOpUun

OcHaleHnue ayuTopun

VYueOHbIe AyJUTOpUN IUIA MyJ'IBTHMe,Z[HﬁHBIe cpeacTBa XpaHCHUA, nepeaayu
IMPOBCACHU A 3aHATHH JIEKIIUOHHOI'O MNpEaACTaBJICHUA I/IH(I)OpMaI_II/II/I

u

TUTA
VY4eOHble ayAUTOpUH IS O6opynoBaHue 1 BBITOJIHEHHUS 1a00paTOPHBIX padoT,
IIPOBEJICHUS J1TaOOPaTOPHBIX XUMHYECKasl I0Cy/ia, pEaKTUBBI,

SaHﬂTHﬁ, IpYNIOBBIX U Hal"J'ISI)IHI)Ie MaTCpHraJibl: Ta6J'II/IIII)I, CXEMBbI, IIJIAKaThI.




Tun u Ha3BaHUE ayJUTOPUU OcHalueHue ayuTopun

VHIUBUAYAIbHBIX KOHCYJIbTALlUM,
TEKYIIETO KOHTPOJISA U
MIPOMEKYTOUYHOM aTTECTALMKU

[Tomemenus i camocrosTesibHol | [lepcoHanbHbie  kommbioTepbl ¢ maketom MS  Office,
paboThl 00yYAIOIINXCS BBIXOZIOM B VHTepHET M C JOCTYIIOM B 3JICKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTENBLHYIO CPEAY YHUBEPCUTETA

[Tomemenus it XpaHeHus U Cremnnaxu, cef(pl 111 XpaHeHUs1 y4eOHOT0 000pYI0BaHUS
npoHUIAKTUIECKOr0 00CTy)XuBaHus | HMHCTpyMEHTHI Uil peMOHTA JIaOOpaTOPHOTO 000PYIOBAHMSL.
y4eOHOT0 000pyIOBaHHS




