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1. Ileain ocBOEHMSI AMCIUTIIIMHBI

[lensiMu OCBOCHMSI UCIUIUIMHBI «XUMUS» sBisgeTcs (GopMmupoBaHue (QyHIAMEHTATIbHBIX
3HAHUH B O00JaCTH COBPEMEHHOM XWMHH, BKIIOYAIOIIMX OCHOBHBIC TIOHSTHS, 3aKOHBI |
3aKOHOMEPHOCTH, OIIMCHIBAIOIIME CBOWCTBA XWUMHYECKHMX COEAUMHEHHW; pAa3BUTHE HABBIKOB
CaMOCTOATEIIbHONH pa0OThl, HEOOXOAUMBIX Il MPUMEHEHHS XWMHUYECKMX 3HAHMK TPH H3YUYCHHUH
CIIELIMAJIBHBIX TUCIUIUIMH U JaJbHEUIIEH TPAaKTUUYECKON AEATEIbHOCTH.

2.MecT0 AMCUMIUIMHBI B CTPYKType o00pa3oBaTeibHOH NPOrpaMMbl MOATOTOBKH
0akajiaBpa

Huctmmmuaa b1.b.11 «Xumus» Bxoaut B 0a3oByro dacTh Oynoka 1 oOpa3zoBaTelnbHOMN
MIPOrPaMMBI.

Jlyis u3ydeHus: AUCHUILTIHBI HEOOXOIMMBI 3HAHUS, YMEHUS U BIIAJCHUS, CPOPMUPOBAHHBIC B
pe3ynbTaTe MOJMy4YeHHUs cpeaHero (MojaHoro) oOmiero oOpa3oBaHMs MO AMCHUILIMHAM «XUMUS»,
«Du3ukay, «MaTemMaTuka.

3HaHUS U YMEHHsI O0y4arouIuxcs, MOJyuYeHHbIE MPU M3yYEHUH JaHHOM TUCHUIUIMHBI OyayT
HEOOXOMUMBI UM TPU  JajbHEWIIEM W3y4YeHWH TaKUX JAUCHUIUIMH, Kak «be3omacHocTh
KHU3HEICSITEILHOCTIY.

3 Komnerenuuu o0yuamwuierocs, gopMmupyembie B pe3y/ibTaTe OCBOCHHUS JMCUMILIMHBI U
IUIAHUPYeEMble Pe3yJibTAThl 00y4eHusl
CTpyKTYpHBIN 3JI€MEHT [TnarupyemMble pe3ynbTaThl 00yUCHHS
KOMIIETEHIIU

OIlK-1

CIIOCOOHOCTBIO K TMPUOOPETCHUIO C OOJBIIONW CTENEHBI0 CAMOCTOSITEILHOCTH HOBBIX 3HAaHUH C

HCIOJIb30BaHNEM COBPEMEHHBIX 00Pa30BaTEIbHBIX M HH(OOPMAIIMOHHBIX TEXHOJIOTUHN

3HaTh - COBPEMEHHBIE TEHICHIIMW Pa3BUTUSA XUMHUH, €€ POJIb M 3HAUEHUE B
COBPEMEHHOM HayKe U MPOMBILUIEHHOCTH;
- COBpEMEHHble HH(OPMALMOHHBIE TEXHOJIOTUU ISl MPUOOpETCHHUS
HOBBIX 3HAaHUM B 00JIACTH XUMUHU
Ymerh — 00001aTh, aHAMM3UPOBATh M OICHHBATh HWH(OPMALIUIO: TEOPHH,
KOHIIEMIUH, (PAKTBI C TEIBI0 MPOBEPKU THUIIOTE3 M HHTEPIPETAIUU
JAHHBIX Pa3JIMYHBIX UCTOYHUKOB;
— TPUMEHATh COBpeMEHHble WH(GOPMAIMOHHBIE TEXHOJOTUU JUIS
00pabOTKH Pe3yJbTaTOB XUMHUYECKUX IKCIIEPUMEHTOB
- mpuoOpeTaTh HOBbIE 3HAHMSI 10 XUMHHU C TTIOMOIIIBI0 HH(POPMAIIMOHHBIX
TEXHOJIOTHI1
Branets — HaBbIKaMM KpMTHYECKOT'O MBIIIJICHU:, aHaJIM3a U CUHTE34,
- MH(QOPMAIMOHHBIMU TEXHOJIOTHSIMUA IS aHaJIN3a COBPEMEHHBIX
JOCTHKEHUN XUMUH B 00J1aCTH TIPOo(eCCHOHATILHON JesITeNbHOCTH

JIIK-1

YMEHHEM HCIIOIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCUHUIUIHH B MPOGECCHOHaTBHON
JEeSTSIIbHOCTH, TPUMEHSATh METOJBI MATEMATHYCCKOTO aHAIN3a U MOJICITHUPOBAHUS, TEOPETUICCKOTO
Y DKCIIEPUMEHTAIBHOTO UCCIIEOBAHUS

3HaTh - OCHOBHBIE XUMHUYECKHE ITOHSITHS, TTOJI0KEHUS U 3aKOHEIL;

- COBPEMEHHBIE HAMPABJICHHS PA3BUTHS HAyUHBIX TEOPHIl;

- METOJIbI TEOPETHUYECKOTO M SKCIICPUMEHTAILHOTO HCCIICIOBAaHUSA B
0071aCTH XUMHHU

VYmetn - pemarh pacueTHbIC 3a/1a491 IPUMEHUTEITBHO K MaTepruary IpOrpaMMbl;

- TMPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHUS CAMOIPOU3BOJIBHBIX
ITPOIIECCOB B PA3JTUYHBIX XUMHYCCKHX CHCTEMaxX

Brnanmers - HaBBIKAMHU TPUMEHEHHS OCHOBHBIX XHUMHYECKHMX 3aKOHOB B
npo¢eCCuOHATBHON IeATETHHOCTH,

- MPaKTUYECKUMHU HABBIKAMHU TEOPETHYECKOTO U IKCIEPHUMEHTAIHLHOTO
HUCCIIEIOBAHNUA B 00IaCTH XUMUAH




4. CTpyKTYypa M coiep:KaHue IUCHUIIHHbI

OO01mast TpyA0€MKOCTh JUCIUILINHBI COCTABISAET 3 3a4eTHBIX enuHuIel 108 akaa. yacos:

KOHTaKkTHas pabora — 8,7 akas. yaca:

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

camocrositenbHas padora — 95,4 akan. Jaca;
MOJrOTOBKA K 3a4eTy — 3,9 akaj. 4acoB
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1. Xumuueckasi TepMOIMHAMHKA 1 16 -CaMOCTOSITEIbHOE u3yueHue |3almra koHTpoibHOM |OIIK-1
y4eOHO U Hay4HOMU |pabOoTHI. -3yB
JINTEPATYPHI; AIIK-1
- pelieHue KOHTPOJIBHOU -3yB
paloTHI.
2. XuMHYecKass KHHETHKA 1 14 -CaMOCTOSITEIILHOE n3ydeHue |3ammra KoHTposibHOM |OITK-1
y4
yueOHOi " Hay4HOI1 | paboTBHI. -3yB
JINTEPATYPHI; AIIK-1
- pelieHue KOHTPOJIbHOU -3yB
paboTHI.
3. PacTBOpBI 1 2 | 221 18 - odopmieHMe oTyeTa IO |3almra naboparopnoii |OIIK-1
nmabopaTOpHBIM paboTaMm; paboThl. 3aruTa KOHTPOJIBHOM | -3YB
-CaMOCTOSITEJIbHOE ~ M3ydYeHHE |paboThl. HIIK-1
yueOHO U Hay4yHOU -3YyB
JTUTEPaTypHI,
- peleHue KOHTPOJIbHOU
paboTHI.
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4. JlucriepCHbIE CUCTEMBI 1 12 -CaMOCTOSITEJIbHOE U3y4yeHue |3amunra koHTposbHOM | OIIK-1
y4eOHO U Hay4HOMU |pabOTHI. -3yB
JIUTEPATypHI; ATIK-1
- pelieHue KOHTPOJIBHOU -3yB
paboTHI.
5. OKHCANTENEHO-BOCCTAHOBUTENbHBIE| 1 14 -CaMOCTOATEIbHOE u3ydeHue | 3ammrTa koHTpobHOM |OIIK-1
MIPOLIECCHI yueOHOU u HAy4YHOMU |pabOTHI. -3yB
JIUTEPATYPHI; ATIK-1
- peleHue KOHTPOJIbHOU -3yB
paboTHI.
6. DIEKTPOXUMHYECKHE CUCTEMBI 1 2 2 21,4 - odopmieHue oTyera  1o|3ammra naboparopnoii | OIK-1
nabopaTOpHBIM paboTam; paboThl. 3amuTa KOHTPOJILHOM |-3YB
-CaMOCTOATENLHOE  M3yYEHHE |paboThI. ATK-1
yueOHOM " Hay4YHOU -3yB
JUTEpaTyphl;
- pelieHue KOHTPOJIbHOU
paloTHI.
HToro no aucuuninHe: 1 4 | 421 95,4 Koutpoasnas padora,
3a4er




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B npomecce mpemnojaBaHUS — IUCHUIUIMHBL  «XUMHS»  HPUMEHSIETCS  TPaIUuLMOHHAS
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexumu mpoxoAsAT Kak B HMH(OpMAIMOHHOW (opme, rae MMeeT MECTO IOCIeN0BaTEeNbHOE
U3JIO)KEHUE MaTepualia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaTbHBIMU CPEICTBAMU, TaK U B (hopMe JeKuuii-6ecepl WM Auajiora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMU, TAE€ TEOPETUUYECKUUI
MaTepuai 3apaHee BbIAACTCA CTYIEHTaM AJIsi CAMOCTOSATEIbHOIO U3YUEeHHUSI, s IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLUS TPOXOJUT 110 TUILY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[TomuMO 3TOro B JEKUHMH MOTYT MCIOJIb30BAaThCS D3JIEMEHTHI IMPOOJEMHOIO H3JI0KEHHUS.
[IpoGnemHas JeKusi HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMBI, KOTOPYIO B XO/€ U3JI0KEHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs MpeACTaBiseT COOOW 3aHsATHE, Mpeanojararomiee
MHUIMUPOBAHHOE TMIpEenojiaBaTejieM TMPUBICYCHUE AayAUTOPUM K PEHICHUIO KPYIMHOM HaydHOMH
npoOJieMbl, pPAacKpPhIBA€T BO3MOXKHBIE IIYTH €€ pEIHICHHUS, I1OKa3bIBACT TEOPETUYECKYI0 U
MPaKTUYECKYI0 3HAYUMOCTh AOCTiKeHuH. Ha mpobrmeMHOI jeKkuuu HOBOE 3HAHME BBOJUTCS Kak
HEM3BeCTHOE s oOyyatomuxcs. [lonydennas napopManus ycBauBaeTcst Kak JMYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BaHUEM JIEMOHCTPAIIMOHHOTO XMMHYECKOTO JKCIIEPUMEHTa, KOTOPHI MO3BOJISIET Hanbosee
[IOJIHO pEeaJIn30BaTh METOJ MPOOJEMHOro OOYy4EeHHs dYepe3 IIOCTAaHOBKY MpPOOJIeM C IOMOUIbIO
JEMOHCTpAllii SIBIICHUM, peakuuil uiu TmporeccoB. Bo3MOXHO 0OBbEAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOTO U PEaIbHOr0 3KCIEPUMEHTA, YTO Ja€T BOZMOXXHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHON  TEXHOJIOTHH
MPOBOAATCS JIEKLIMU-BU3YAIU3AIMK, B XOJE€ KOTOPBIX H3IIOKEHHE TEOPETUYECKOT0 MarepHuaa
COIIPOBOXKAAETCS MIPE3CHTALIUEH.

JIeKIIMOHHBIN MaTepua 3aKperuiseTcss B Xoe J1abopaTopHbIX padoT, B X0A€ KOTOPHIX yueOHas
paboTra MPOBOAMUTCS C peaJbHBIMH XHMHUYECKMMHU BemiecTBamMu. Ha mabopaTopHbIX paboTtax
BBITIOJHSIOTCS TPYIIOBbIE WIM HWHAWBUAYyAJIbHBIE 3alaHus To mpoiaeHHoi Tteme. [IpoBenenue
1abopaTOPHBIX padOT HEOOXOAUMO MPEIBAPSATH WHCTPYKTAXKEM IO MpaBUiaM 0e30MacHOi paboTHl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYAEHTOB K JlabopaTropHoi pabore
ABIIETCS MX oOs3aTenbHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeOopeThyeckoro BBeneHus. [lpu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOro OOy4YeHMs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepuan IyTeM BBISBIEHUS CBsI3€d MEXAYy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooOpa3HO  HCIOJIB30BaThb  TEXHOJOTHIO  KOJJIEKTUBHOIO
B3aMMOOOy4eHHsa (mapHyio paboTy) Tpex BHUIOB: CTaTHYecKas Iapa, JIWHAMHU4YecKas mapa,
BapHallMOHHAs Iapa; COBMeEIIas €€ ¢ TEXHOJIOrHMeld MOAYIbHOTO 00yueHHs. BBINOIHUB SKCIEPUMEHT,
oOyyaroruecs: GopMyIupyrOT 0000IIIEHHBIE BHIBOIBI 10 CEPUH OTBITOB, UCIIOJIB3YsI IPUEMBbI aHAJIOTHH
Y CPaBHEHHUS.

CamocTrosTenbHas padoTa o0ydaromuxcs sBISIeTCsS OJHUM U3 Hanbosee 3(p(EKTUBHBIX CPENICTB
pa3BUTH MOTpeOHOCTH K OyaymieMmy camooOpas3oBaHuio. CaMocrosiTenbHas paboTa o0ydaroluxcs
BKJIIOYAET B ce0si camble pa3sHOoOOpa3Hbie (OpMBI yueOHOUM ACSITENHHOCTU: BBIMOJHEHUE JOMAIITHUX
3aJJaHui, 3aBeplieHHe o(opmieHHs Ta0OpaTOPHBIX pPabOT, MOATOTOBKA K MPAKTUKYMY, H3YydeHUE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTepuaja Mo yuyeOHMKaM M MocoOusiM, YTeHHEe M MpopaboTka
Hay4YHOH nuTeparypsl B OHOIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4€TaM, HTOrOBOM aTTeCTalllu.

CamocrosarenbHass paboTra oOydaroUIMXcsi JOJDKHA OBbITh HalpaBlieHa Ha 3aKperuIeHus
TEOPETUYECKOT0 MaTepuana, U3JI0KEHHOIO IpernojaBaTesieM, Ha MpopadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIbHOE M3YyYEHHUE, Ha IMOJATOTOBKY K JIAOOPATOPHBIM 3aHATHUSM, BBITOJHEHHE JTOMAITHUX
3aJlaHuM U MOJIFOTOBKY K PYOSKHOMY M 3aKIIOYUTENbHOMY KOHTpouIto. [loMuMo 3Toro, obydaromuecs
MPEJCTABISAIOT PE3yAbTaThl CBOCH CaMOCTOSATEIbLHOM pabOThl B BUJIE MTPE3ECHTALIHIH.

CamocrosTenbHas paboTa o0ydaromuXxcs 0 AUCUUIUIMHE «XHUMUS» BKIIIOYAET pelleHue 3a1a4
U BBIIOJHEHHWE 3a/JaHUil  PEeNpOJYKTUBHOIO XapakTepa IO aJrOpUTMY, MPEII0KEHHOMY



MIPENO0/IaBaTEIIEM.

[Tpu npoBeieHUH pyOeKHOTO U 3aKIIOUUTEIEHOTO KOHTPOJISI OCHOBHBIMU 331a4aMHU, CTOSIIIIUMHU
nepeJ MperojaBaresieM, sSBISIOTCA: BBISIBICHHE CTENEHHM MPaBWIBHOCTH, 00beMa, TTyOuHbI 3HAHUA,
YMEHMM, HAaBBIKOB, IIOJIyUEHHBIX IIPpM M3YYEHUM Kypca Hapsiy C BbIIBICHUEM CTENEHU
CaMOCTOATEJIbHOCTU B IPUMEHEHUH MTOTYYEHHBIX 3HAHUH, YMEHUI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIEPUMEHTHPOBATb C HOBBIMU
dbopmamu koHTposis. OOyuarolmuMcsi NpeasiararoTcsl TECThl M 3a/ladd B DJIEKTPOHHOM BHJE, C
aBTOMATH3MPOBAHHOM CHUCTEMOH NpoBepku. B oTimume oT OOBIYHOTO TECTUPOBAHMS TaKOil Crocod
KOHTPOJISI TO3BOJISIET CTYACHTAM B JIF000€ BpeMsi IPOUTHU TECT, MPOAHATU3UPOBATH OMIMOKU U MPONTH
TECT BTOPUYHO.

B nononHennn K Kypcy «XuUMHH» OOYYAIOUIUICS MOXET MPONTH B AMCTAHIMOHHON (opme
oHJIalH-Kypc «Kak Xumusi o0OBbSCHIET U U3MEHSIET OKpyKatomuii Mup». Kypc cocrout u3 10 nexiuii.
Kypc nexumii naér mepBOHayalbHOE MPEACTABIEHUE O XUMUU M €€ pOJM B JKU3HU YEJIOBEKAa U
obmectBa. OH cocTouT U3 AByX yactei. [lepBas U3 HUX paccka3bIBAaeT O TOM, KaK XMUMHs OOBICHSET
OKpPY)KAIOIIMKA MHUP: KaK YCTPOEHBI BEIIECTBA, MOYEMY M KaK UAYT XMMHUYECKUE DPEAKIUM, KaKue
BEILECTBA OINPEIEISIIOT CBOMCTBA KUBBIX CUCTEM. BTopas 4acTh mOCBsIIEHA MPUKIAIHBIM aCIEKTaM
XMMHU: OHA MOKa3bIBAET, KAK XMMHUS BIMSCT HA KU3Hb OOIIECTBA U yIy4IIAeT NOBCEAHEBHYIO KU3Hb
monei. B Hell paccka3biBaeTcsl 0 LEHHBIX MPOAYKTaX XMMUYECKOW MPOMBIIUIEHHOCTH, XUMHUYECKUX
croco0ax MPOU3BOJICTBA PHEPTUU M HOBBIX MaTepHajax, HOBBIX BEIIECTBAX, UCIOJIb3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaxX. ExeHenenbHble 3aHATUSA OyAyT BKIIOYATh MPOCMOTP
TEMAaTUYECKUX BUICOJICKIMI U BBINOJHEHHE TECTOBBIX 3aJaHUN C aBTOMATHU3UPOBAHHON MPOBEPKOM
pE3yNbTaTOB U TBOPYECKUX 3aJaHUI ¢ MOCienyrIuM oOcyxkaeHuem Ha Qopyme. Kypc sBusercs
001eo0pa3oBaTebHBIM, He TPEOYeT CIIeUaIbHON MOATOTOBKH U PACCUNUTAH HA IIUPOKYIO aYAUTOPHUIO
cllyliaresei, B MepByl0 o4epeb 00yJarommxcs HEXUMUYECKUX BY30B U (paKylIbTETOB M JIIOJCH, yiKe
MIOJIYYMBIIMX BBICIIEE OOpa30OBaHUE, HO KEJNAIMX OO0JIbIIE Y3HATh 00 OKPYXKAIOLUIEM MHpPE U
MOBBICUTH CBOM 00IIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOAMUYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM padoThl 00yUa0IIUXCS

CamocrosTenpHas pa60Ta 06y11a}01111/1xc;1 nmoAapa3aciisIeTCss Ha ayJUTOPHYRHO, KOTOpasa
IMPOUCXOJUT KaK BO BpPEMA JIa60paTOpHI)IX 38,H$[TPII>1, TaK W Ha IUIAHOBBIX KOHCYJIbTAllUAX, W Ha
BHCAYAUTOPHYIO, MPOUCXOLAAIIYHO BO BpPEMA IMOATOTOBKH CTYACHTAMU OTYCTOB II0 Ha60paT0pHBIM
3aHATUAM U BBITTOJIHCHHUA JOMAaITHUX 3aHaHI/II\/II.

AynutopHas caMocTosiTelbHas paboTa O0OydYaromMXCs IpeArnoyiaraeT MPOXO0XKJIEHUE
TECTUPOBAHUSA MO KaXKJAOMY Pa3[eily IUCUUILIMHBL. TeCThl BKIIOUAIOT TEOPETUUECKUE U TPAKTUUYECKUE
3a/laHus, OTBETHl Ha KOTOPBIE TPEOYIOT TIyOOKOr0 TOHMMAaHHUS W3YYEHHOTO MaTrepuaia. TecTbl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXIOMY BOIPOCY Mpeaaraercs 4YeThlpe BapuhaHTa OTBETOB, CpeIu
KOTOPBIX OJMH WJIM HECKOJbKO TMpaBWIbHBIX. OOpaboTka pe3yabTaTOB OCYIIECTBISETCS IyTeM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUYeHb OBICTPO. MakcHManbHOe
KOJIMYECTBO OAJTOB B K101 TeMe Kypca — 10.

BapHaHTbI TeMaTH4YeCKHUX TEeCTOBBIX 3aJaHuM 1 TEKYIIEro KOHTPOJIsA
XuMHu4yeckas TePpMOANMHAMHUKA

B tecrax mo Teme «XuMuYecKkas TEPMOJAMHAMUKA»: MEPBBIC MIECTh 3aJaHUN OICHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0ai, a BOCBMOE, IEBITOE U JIECATOE 3aJaHusg — B 2 Oaya.

Tect Ne 1

1. Tlpu paccMOTpeHUH XUMUYECKON PEAKIUH cucmemMda O3HAYaeT:
a) HUCXOIHBIE PEAreHThI
0) NPOAYKTHI XUMUYECKOW peaKkIuu
B) PpEaKIMOHHBIN cocy]l



I) MCXOJHbBIE PEareHThl U MPOIYKThI PEAKIII
2. Tlepsolii 3aK0H (TIepBOE HAYAJIO) TEPMOIMHAMHUKH MAaTEMAaTHUYECKU 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
06) K=R/Na r) AU= Q-W
3. B sKk30TepMHUecKoi peakiuu:
a) SHTAJIBIINS PEaKLIMOHHOM cucTeMbl noBblmaercs (AH > 0)
0) TermnoBoii a3 ekt peakiuu otpunareiacH (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHOM cuctemMbl yMeHblaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHOM CHUCTEMBbI IMOBBIILIACTCS
4. CranmapTtHble TeTUIOBbIE 3P (HEKThI MPUHATO 0003HAYATH:

a) AUcr B) Q 101327
0) AH®298 r) AHcer

5. Kakue u3 NpUBEICHHBIX PEAKIUi SIBISIOTCSA SHIOTEPMUICCKUMHE?
a) 1/2 N2+ 3/2 Ho=NHs , AH = — 46 K]Ix/Moib
0)H2+4/20,=H20, AH = 242 K]I)x/Monb
B) 1/2 N2+ 1/2 O2=NO , AH =90 KI>x/momnb
r) 1/2H2+1/2 I,=HI, AH =26 K]I)/monb

6. Kakasg u3 HanmMcaHHBIX HUXKE pEaKIUil OTBe4aeT TerioTe oOpa3zoBaHUs okcuja asora ( || ) B
CTaHJIAPTHBIX YCIIOBUSAX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 O2 = NO
6) N+ 1/202=NO r) NHz3+5/20, =2NO +3H,0
7. Tlpu BocctanoBienuu 16r okcuga menu( || ) mo peakuuu :
CuO () + C pagur) = CU () + CO (), morsoTriioch 22 kK TEeIIOTHI.
DOHTanbnus 00pa3oBaHus OKcuaa Mea ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hus peakumu  NiO ) + C (pagury = Ni ) + CO (). Onpenenure BO3MOKHOE HalpaBICHUE
CaMOTIPOM3BOJILHOT'O TCUCHHS PEAKIIMU TIPU CTaHAAPTHBIX YCIOBUSX U IpU TeMnepatype 627°C.

BerectBo AH®298 (KIx/M011B) S°98 (x/Moab*K)
NiO (9 —239,7 38
C (tpagur) 0 5,74
Ni ) 0 29,9
CO v -110,5 197,4

B otBete ykaxuTe 3HaueHus sHepruu ['mOOca mpu CTaHIAPTHBIX YCIOBUSX, IPU TEMIEpaType
627°C n TemmepaTypy Hadajla peaKkluu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsieTcs SHTPONHS IPH Pa3IOKCHUN KapOoHaTa KaIbIHs?
a) YBEIMYMBAETCS B) HE YMEHBIIIaeTCs
0) yMeHbIaeTcs ') HE 3HAIO
10. [lanHas peakuus:
2KCIOs3 (tB) —2KCl (tB)+302 (1) AH<O
MOXET CAMOIIPOU3BOJIBHO MPOTEKATH
a) B PSIMOM HaIpaBJICHUN B) HE MOXXET MPOTEKATh
0) B 00paTHOM HampaBlIeHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Tecrax mo Teme «XuMuueckas KUHETHKa»: MEPBOE, BTOPOE, TPEThE, YETBEPTOE U ISTOE
3ajaHusa oneHuBaroTca B 0,5 Oara; mecroe, ceAbMOE, BOCEMOE, AEBATOE M JecAToe — B 1 Oami, a
OJMHHAJIATOE — B 2,5 Oaia.



Tect Ne 1

1. Pazgen xumuu, N3y4daromuil CKOPOCTH U MEXaHU3Mbl XMMHUECKUX PEaKlUi, Ha3bIBaeTCA

a) XUMHYECKasi TepMOJMHAMUKA

0) TepMOXHMHUS

B) XMMHUYECKasi KHHETUKA

2. CKOpOCTh XMMHYECKOM peaKIuu — 370 ...

a) BpeMs, 32 KOTOPOE MOJHOCThIO PACXOyETCsl OJJHO U3 UCXOJIHBIX BEIIECTB

0) U3MEHEeHNE KOJIMYECTBA BEIIECTBA PEareHToB (WM MPOAYKTOB) PEaKlMu B €AMHUILY BpEMEHU B

enuHuIEe o0bema

B) KOJIMYECTBO BEUIECTBA MPOJIYKTOB PEAKIIUUA K MOMEHTY OKOHYAHWSI pEaKIIun
3. B kakux enmuHHIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakiuu?

a) Momb 11 ¢ !

0) Oe3pa3zmepHas BEIMYMHA

B) MOJIB C

4. Or xakux (pakTOpOB 3aBHCUT CKOPOCTh XUMHUECKUX PEAKIINI?

a) OT MPUPOJIBI PEATUPYIONIUX BEIIECTB

0) OT TeMIepaTypsl

B) 0T 00beMa PEaKIMOHHOTO COCYAa

5. CocTossHME  XMMHYECKOTO  pPaBHOBECHs  OOpPAaTUMBIX  IPOIECCOB
XapaKTepU3yeTcs ...

a) PABHOBECHBIMH KOHIICHTPALIUSMH MPOTYKTOB PEAKIUH

0) PHEeprueii aKTHBU3AIUN

B) KOHCTaHTOM paBHOBECHS

6. Kaxk 3anmceiBaeTCs BRIpaXKEHUE JJII CKOPOCTH PEAKIIUN

4NO 1 +6H20=4NH31)+50:

a) V=K[NOJ]*[H20] 6) V=K[NHs][02] B)V =K[NO]*[H20]°

KOJIMYCCTBCHHO

7. Kak 3anuiercs BeIpaXKeHHUE JIJIT KOHCTaHTHI paBHOBecHs peakiuu A + 2 B = C +D?

&
A
]

|

= [C][D]/ [A][B]*
6) Kp =[C][D] / [A][B]
8) Kp = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha [uarpaMme 1MokasbIBaeT 3Ha4eHHe TEeIIOBOro 3¢ dexra peakuun?

ajl E % .
1
6)2 2
v
B)3 +
4 3
— A

v

XOJl peaKluu

9. Yro MOKHO CKa3aTh O PeaKlMu, U300paKEHHON Ha JuarpaMMe K Borpocy 8?

a) 9K30TEePMHUYECKasl PEaKIIHs

0) PHAOTEpMUYECKAs PEaAKIIH

B) peaKIIHsI OMTUCHIBACT COCTOSTHUE PABHOBECHS

10. PaBHoBecue peakuuu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0
CMeIIaeTcs BIEBO.

a) MPY MOHUKEHUH TEMIIEPATYPhI

0) pH MOBBILLIEHUN TEMIIEPATYpPbl

B) TMPY MOBBIIICHUH JTABJICHHUS



11. Jlnsa peakmuu Cuw) + 2 H 2 ) = CH 4 () mpu HEKoTOpOH TemrmepaTrype KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBecHass KOHIIEHTpalus BoAopoaa paBHa [,2 Momib/n. Berumcianre HCXOIHYIO
KOHIIEHTPALIUIO BOJIOPOJIA.

a) 1,2

0) 3.5

B) 5,0

PacrBopsI

B Ttecrax mo Teme «PacTBOpbI»: MepBOe 3aJaHUC OICHHMBAacTCS B | Oami, BTOpoe, TPEThe,
4eTBepTOe, MATOE W IecToe 3amanus - B 1,5 Oamma; cempmoe, BOCBMOE, JCBSTOEC M JIECATOC — B
0,5 6amna.

Tect Nel

1. ns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YpaBHEHUE 3aIUIICTCS B BUC
1) 2K* + S04* = K3S04
2) Cu?* + S042 + 2K* + 20H™ = Cu(OH)2d + K2S04
3) CuSO4 + 20H™ = Cu(OH)24 + SO4>
4) Cu** + 20H- = Cu(OH){
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 HCI04 paBHO
11 2)2 3)11 4) 13

4. Ins nonasienust ruaponusa xjaopuaa xpoma (I11I) cnegyer

1) 106aBHUTH COJSHYIO KUCIIOTY

2) n00aBHUTH LIET0YD

3) pa3zbaBuUTBH pacTBOP BOAOI

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUIOTOBJIEHHBIM U3 TUAPOCYIb(paTa KajlbLUsi U BOJbI, CyMMa
KO3 QHUIIMEHTOB B ypaBHEHUU HEOOPATUMON JUCCOLMAIIMK PACTBOPEHHOI'O BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBOopuMOCTh OKcanaTa cepeOpa pasha 3,27-107 r/ 100r H20. Omnpepenure npousBeneHUe
pactBopumoctu Ag2C204

1)510"2  2)1,16:10°® 3)10,7-10°¢ 4)2,31-10°8
7. MaccoBas 10J11 paCTBOPEHHOTI'O BEIIECTBA — 3TO OTHOLLIEHUE

1) wmacchl BemecTBa K Macce BOJIbI

2) KOJM4YEeCTBA BEIIECTBA K 00bEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJIMYECTBa BEIIECTBA K 00bEeMy pacTBOpa
8. K cnmabbiM »7eKTposiuTaMm OTHOCUTCS ...

1) ruapokcua aMMOHHS

2) TUAPOKCHU] KaHs

3) XJIOpU KaJIbIUs

4) MapraHIoBas KHCJI0Ta
9. U3BecTHO, 4TO BOJHBIE PACTBOPHI MHOTHX COJIEM MOTYT MMETH ILEIOYHYIO WJIN KHCIYIO CpErdy.
[IpuuunHoOii 3TOTO ABIAETCA ...

1) osnexrponus coneit

2) JIUCTIPOITOPIIMOHUPOBAHKE COJIEH
3) TuapaTupoBaHUE COJICH

4) THaPONU3 COJei

10.3nauenue PH uncroii Bosel mpu 25°C cocTtaBnsieT
N1 2)7 3)0 4) 10



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

B Tecrax mo Teme «JlucrepcHbIe CHCTEMBI»: IMEPBOE, BTOPOE, TPEThe M YCTBEPTOEC 3aJaHUS
OIIEHUBAIOTCA B 1 Oaiur; IATOE U IIIECTOE 3amaHus - B 3 Oaia.

Tect Nel

1.  Vkaxwure pazMepbl 4YaCTUI KOJUIOUIHBIX CUCTEM
1)  wmeHbie 1 HM
2)  Goabire 100 HM
3) or 1l am g0 100 M

2. Kakue HOHBI CIOCOOHBI BBI3BaTh KOAryJsLUIO KOJJIOWMJA, YACTHIBI KOTOPOTO HUMEIOT
MOJIOKUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHHOHBI
3)  moJsIpHBIC MOJIEKYIT

3. Jlng Kakoro 3JEeKTPOIUTA MOPOT KOATYJISIIUHN KOJUIOU/IA C MOJIOKUTEIFHO 3apsHKEHHON YacTHIIEH
JOJI’KEeH OBITh HAUMEHBIIUM?
1)  xuopun Kanus
2) cynbdar Kanus
3) oprodocdar kanus

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

KAaKOM 3JIEKTPOJIUT UTPAET POJIb MOHHOT'O cTaduiau3aTopa?
1)  xmopun xenesa (111)
2) Boja
3)  THAPOKCHI Kaus

5. IIpu B3aumopeiictBuu 20 mu 0,001H nutpara cBunua (1) ¢ 10 ma 0,02H cynbdara xamus
oOpa3yercs 30116 cynbdara cBunna (II). K xkakomy anektpony J0MKHBI IepeMeaTbcst YaCTUIIbI
JCTIEPCHOM (pa3bl mpH 1eKTpoIn3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kadHomy

6. B aBe konObI HaUTO 10 SO MIT 307151 THIPOKCH I *kele3a. [JisT TOro 4ToObI BBI3BATh KOATYIISIIIHIO
307151 ToTpeboBanock 100aBUTh: B mepBy — 5,3 Ma 1H pactBopa xiopuaa xanus; B APYTyrO —
18,7 mun 0,001H pactBopa ¢dochara nHaTpus. Berumcaure mopor Koarymasiud KakI0To
AIIEKTPOJINTA.

OKHCAUTEIbHO-BOCCTAHOBHTEIbHBIE npoueccChl

B Tectax mo Tteme «OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE MPOIECCHI»: MEPBOE, BTOPOE, TPEThHE,
YETBEPTOEC M MATOE 3a7aHusl olleHuBaroTcs B 0,5 O6aina; mecroe — B 1 6amr; ceapbmMoe U BOCbMOE — B 2
Oama, a 1eBsSTOC — B 2,5 OasioB.

Tecr Ne 1

1. OKHCIHUTENB — 3TO aTOM, MOJIEKYJIa UK HOH, KOTOPBIH ...
1) yBenMuHMBAET CBOIO CTEIICHb OKUCICHUS
2) TPHUHUMAET SJIEKTPOHBI
3) oTmaeT CBOM 3JICKTPOHBI
2. TIporiecc BOCCTaHOBICHUS MMEET MECTO B CIyYae, KOrja ...
1) He#TpasgbHBIC aTOMBI TPEBPAIIAIOTCS B TIOJIOKUTEIHHO-3aPSHKEHHBIC HOHBI
2) TOJOXUTEIBHBIN 3apsi] HOHA YMEHBIIIAETCS



3) OTpHLATENbHBIH 3apsi1 HOHA YBEITHYHBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunoHupoBaHus NPUHAIJIEHKHUT ...

1) S+ 2HNO3 =H;SO4 + 2NO
2) 2H>02 =2H,0 + O>
3) Mg+ S=MgS
4. K BOCCTaHOBUTEIISIM OTHOCSITCA ...
1)  meTamisl, BOAOPO, YIIEPO
2)  aKTHBHBIC HEMETAJLIBI
3)  2JeMEHTHI, HAXOAIINECS B CPEHEH YaCTH MEPHOANUCCKON CHCTEMBI
5. CreneHn OKHMCIICHHUS KUCIIOPO/Ia a) B BOJIE U 0) B MEPOKCHUIE BOAOPOIa COOTBETCTBEHHO PABHHI .. .
1) a)-2;0)-2
2) a)-2;6)+2
3) a)-2;0)-1
6. Ilepmanranar kanus B OBP, mpoTekaronux B KUCIOM cpejie, BOCCTaHABJIMBAETCS IO ...
1)  xatmona Mn?
2)  manraHat-uona MnQO4?—
3)  okcuaa mapranmna (1) MnO
7. B peakuum, npotekaromieii mo cxeme CrSz3 + KNO3z =2 KoCrOs + KSOs4 + NO okuciieHuo
MTOJIBEPTarOTCSI CICAYIONTUE SJICMEHTHI ...
1) asorumcepa
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 peakirn KMNOs + HCloun, = ... paBHa
1) 30 2) 26 3)35

3HeKTpOXI/IMI/I‘IECKI/Ie CHUCTEMBbI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHUCTEMBI»: IEpPBOE, BTOPOE M MATOEC 3a/JaHUf
olleHUBaIOTCs B |1 0asui; TpeThe U YeTBepToe 3a1anusi— B 1,5 Oasia; mecroe u cenpbmoe — B 2 Oauia.

Tect Nel
1. DaexTpoaHBIN TOTEHIIMAI ONIPEAETISIOT 110 YPABHEHHIO ...
1) Hepncra
2) MenpeneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuyeckoro siemeHta MQIMgSOs||CuSOs|/Cu mpu craHmapTHBIX
YCIIOBUSX
1) —-2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue mpomykTel 00pa3yroTcst Ha KaTo/Ie TPH JIEKTPOIIN3e PacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) KuCcIopos
4. VYxaxuTe CyMMY KOX(P(QHUIMEHTOB B yPaBHEHUHU 3JICKTPOIH3a pacTBopa Hutpata menau (11)
1) 12
2) 11
3) 10
4) 8



5. Kakas W3 IpHUBEICHHBIX  OKUCIUTEIIBHO-BOCCTAHOBUTENBHBIX  PEAKIMHA  MPOTEKaeT
CaMOTPOM3BOJIBLHO B MPSMOM HarpaBJIeHUH?
1). FeSO4 + Cu —...
2) CuSO4+ Fe —...
3) CuSO4+ Na —...
4) HCI+Cu—...
6. Bbrunciure Maccy LMHKA, IOJYYEHHOTO MpH 3JIEKTPoiu3e CyibhaTa LHUHKA, KOTOPBIH
npoBoAwIK B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10%
2) 0,05
3) 0,013
4) 6,7-107
7. IlpuBemuTe CXEMBl OAIIEKTPOAHBIX IMPOIECCOB M MOJEKYISIPHOEC YpaBHEHHE pEeakIuH,
HPOTEKAIOUICH MPH AIEKTPOXUMHYCCKONH KOPpPO3uH raimbBaHonapsl Zn|Mg B CEpHOKHUCION
cpexne. B orBete ykaxkure cymmy K03 (HpUIIMEHTOB B MOJIEKYIIIPHOM YPaBHEHUH.
1) 6
2) 5
3) 4
4) 8

BreayautopHas camocTosTelIbHAs paboTa 00ydJaromUXcsl OCYIISCTBIISICTCS B BHJIC M3YyUCHUS

JUTEPATYpPhl TI0 COOTBETCTBYIOIEMY pasjieiy ¢ MpopaboTKOH Marepuana; opOpMIICHHS OTYETOB IO
71a00PaTOPHBIM padOTaM U BBIMTOJTHCHHS JOMAITHUX 3a/IaHUH.

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

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

B nomamHem 3amaHuu 1Mo TeMe «XHMMUYecKash TepMOJIMHAMUKAY: TepBasi 3ajada OICHUBACTCS B
2,5 6anna; Bropas — B 1,5 Ganna; Tpetss — B 1 Oam.

3amaua Nel

Hns peakiun CHg ) + CO2 ) = 2 CO ) + 2 Hy () onpenenute BO3MOXXHOE HaIpaBJICHUE
CaMOTIPOU3BOIBHOTO TEUEHHs PEAKIMH TIPH CTAHAAPTHBIX yCIOBUAX U npu Temmeparype T = 927 °C,
€clI TerI0BOM 3(h(PEeKT peakuu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbLIEIAETCS
WIA TIOTJIOUIAETCS PHEpPIus B XOJ€ peakuuu; O) NPUUYMHY HAWJEHHOTO HW3MEHEHHs SHTPOIHU.
PaccunraiiTe TeMiepaTypy Hadajia peakyH.

3amaua Ne2

Beruucnute TeroBort addext peakuu: CaCs ) + 2 H2Or) = Ca(OH)2 () + C2H2 (1), monb3ysch
CTaHJAPTHBIMHU TEIUIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIIOTHI BBIIEIUTCS WU
MOTJIOTHTCS TpU oOpazoBannu 2,24 1 C2H,?

3amaua Ne3

[Io TepMOXMMHUYECKHMM  YpaBHEHHMsSIM  paccuMTaiTe  TemioBod  3¢ddexkTr  peakuuu:
Ho @ + CO2 ) = CO () + H2 O¢r. TepmoxuMuueckre ypaBHEHUS:

a) Ho) + %2 O2 () = H20 (1), AH = -241,9 x]JIx;

6)2CO ) + 020 =2 CO2 (1), AH = -566,2 xJIx.

JlomamHee 3axanue Ne 2
I10 TEME ((Xl/[Ml/I‘leCKaﬂ KHHETHKAa)»

B nomammuem 3aganuu mo teMe «XWMHYECKas KMHETHKa»: MepBas 3ajava oleHuBaercs B 1,5
Oamna; Bropast — B 0,5 Ganna; TpeThs, 4eTBepTast u naras — B 1 6as.



3amaua Nel
Peakuus mporekaer no ypaBHenuio: Oz ) ¥2 CO ¢y = 2 CO2 (. HauanbHble KOHUEHTpAIUU
pearupyromux BemiectB paBHbl: [O2] = 1,2 mone/in, [COJ= 0,8 Mosb/1. Bo ckoIbkO pa3 W3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, kornpa mnpopearupyeT 30% CO? Bo CkonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOH ¥ 00paTHOM peaKiuu, €CIU YBEIHMYUTh JaBIICHUE B CHCTEME B JBa pasza?
3amaua Ne2
Ipu temmeparype 40 °C HekoTOpoe KOJMYECTBO BENIECTBA BCTYMAET B peakiyio 3a 20MHH.
Paccuuraiite Bpems, mpu KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYNUT B PEAKIHIO NpU
temnepatype 200 °C, eciu TemnepaTypHbIii KO3(D(HIMEHT CKOPOCTH PEakuy paBeH 2. Bo CKOIBKO
pa3 U3MEHUTCS MPU ITOM CKOPOCTh PeaKIuu?
3amaua Ne3
Haiinure HavanbHble KOHIICHTPALIMM UCXOJHBIX BEHIECTB U KOHCTAHTY PaBHOBECHS PEAKIUU:
Fe oy + H20 ) = FeO () + Hz (1), ecniu paBHOBeCHbIE KOHIICHTPALIUU PEarupyrolux BEeIIeCTB PaBHBI:
[H20]=0,3moms/1, [H2] = 0,4 Moab/m1.
3amaua Ned
Jus peaknuonnoit cucremsl: CO (y + H20 ) = CO2 p + H2 ¢y HavanbHbIE KOHLEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIIEHTPAIIMU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBEcHUs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHIIEHTpAllUKU PEareHTOB KOHCTAHTBI PABHOBECHUS CIEAYIONINX PEaKIIHi:
N2 + 3 Hagy) = 2 NH3(), AH =-92,2 xJIx;
COzr) + Cr) =2 COq), AH = +160,5 x/Ix;
COw + H20@) = CO2 (1) + How), AH = -41,1 x]Ix.
VYkaxuTe HanpaBJICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU TOHMKEHUH
TEMIIEpPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPHU TMOBBIINICHWU [NaBIEHUS, €CIM TeMIleparypa
MMOCTOSIHHA.

Jlomaminee 3aganue Ne 3
mo reme «PacTBopbp)

B nomamnem 3amanuum mo Teme «PacTBopel»: TiepBas, BTOpas, TpeThs M TMATas 3a7auud
orieHuBaeTcs B 1 6amn; uerBepras u mecras — B 0,5 6aa.

3amaua Nel

B kakom o6beMe BoabI cienyeT pactBoputh 1351 SNCly s mosmydenus 3M pacTBopa xjopuaa
onoBa (I1) c mnotHocThIO p = 1,405 T/MN?

PaccuuraiiTe: a) MaccoByl OO BeIIECTBA B pacTBope; 0) MONSPHYIO KOHIICHTPAIUIO
SKBUBAJICHTA; B) MOJISLILHOCTB; T') TUTP; 1) MOJBHYIO JIOJIO BEIIECTBA B PaCTBOPE.

3agaya Ne2

3akoHunTE MOJICKYJIIPHBIC W HAIIMIIHUTE COKPAIICHHLBIC HWOHHBIC YPAaBHCHUA peaKHI/Iﬁ
B3aMMOJICHCTBUS CIEAYIONINX BEIIECTB:

HBr + NaOH —

AgNO3 + HoS —

MgCl; + KOH —

CaF; + HCI —

Sb(OH)3 + H2SOs —

Sb(OH)3 + NaOH —

3agaya Ne3

CocTaBbTe MO JABa MOJEKYJSPHBIX YPABHEHUS PEAKIIUN K CIETYIOIIUM HOHHBIM:

Ba?* + CrOs*> — BaCrOq;

NHs" + OH — NHiOH;

ZnS + 2H' — Zn** + H.S



3amaga Ned
Boruncnure pH 0,05M pactBopa cepHON KUCITIOTHI.

3amaga NeS

Kakue u3 ciemyromux coseit moasepratorcs ruaponusy: NaSiOs. Cu(NOz)2. KBr? CocraBbte
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a cOOTBETCTBYromMX coneil. Kakoe 3Hauenue pH (<
Win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiimure npoussenenue pacrBopumoctu PHClz, 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 IPOILIECCHI»: IepBas
3a/ava orieHuBaercs B 1,5 6amna; Bropas — B 2,5 6aia; Tpetbst — B 1 6ai.

3amaya Nel
[Tonoepute k03(pPUIMEHTEI B YpaBHEHHSX OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIUH.

VYKaxuTe TUN KaXXI0N peaklvu.

PaccunTaiiTe 3JIEKTPOABMKYIIYIO CHIYy M ONPEACIUTS HAMpaBICHHE CaMOIPOU3BOILHOTO
NPOTEKAHMsI MEPBOM PEAKIMKM IPHU CTAHJAAPTHBIX YCIOBHUSX, HCIIOJIB3Ys 3HAYCHHS OKHCIMTEIHHO-
BOCCTAHOBUTEIBHBIX [TOTEHI[UAIOB:

HJ + H3POs — J» + H3PO3 + H2O

HNO, — HNOs; + NO + H20

H[AuCls] + H20, + NaOH — Au + NaCl + Oz + H.O

NHsReOs + H» — Re + NHs + H20

KBrO — 02 + KBr

3amaga No2

CocraBbTe YpaBHEHHS OKUCIIUTEIBHO-BOCCTAHOBUTEILHBIX PEAKIIHIA:

KMnO4 + NaNO; + H20 —

NaCrO; + H202 + NaOH —

Bi(OH)3 + Na»S:0s + NaOH —

Bi203 + C —

Mg + HNOs (pas5) —

3agaga Ne3

Jausl 1Be OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mmapel: KNO2, KNOs; u Pb(NO3)2, PbO..
[Monp3ysich TabiMIEdl CTAaHIAPTHBIX OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX ITOTEHIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peakuuud B ykazanHoi cpeme (HNOs). Paccuwraiite 3HaueHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIIHH.

Jlomamuee 3axanue Ne 5
10 TeMe «JJIeKTPOXUMHUYEeCKHe CHCTEeMbD)

B nomaminem 3aganuu o TeMe «NEeKTPOXUMHUUYECKUE CUCTEMBI»: TIepBas 3a/1aya OlIEHUBAETCS B
1 6amm; BTOopas — B 1,5 6anna; Tpethst — B 2,5 Oasna.

3agauga Nel
CocraBbTe 3IEKTPOHHO-MOHHBIE YpPAaBHEHUS JJEKTPOAHBIX TMPOIECCOB U  MOJIEKYJSIPHOE

ypaBHEHHE TOKOOOpa3yIoIlel peakiiy, MPOTEKAIoIe Mpu paboTe ralbBaHUYECKOTO DIIEMEHTA
Co/Co(NO3)2 // AI(NOgz)s/Al. Paccumnraiite DJIC (E) rampBaHHUECKOro 3JIEMEHTa MPH CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHSAB MOTEHIMAl aHOJA PAaBHBIM CTAaHIAAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHICHTPAIIHIO
KaTHOHOB MeTajlyla B KaTOJHOM pacTBope, mnpu Kotopoil OJIC ranbBaHMUYECKOTO 3JIE€MEHTa
ymenbmutcs Ha 0,02B.



3amaga No2
IIpuBenure CXE€MBl DJIEKTPOAHBIX IIPOLIECCOB M MOJEKYJISIPHBIE YPaBHEHHs DPEaKLUU,

MPOTEKAIOIINX MPH SJIEKTPOXUMHUYECKON Koppo3uu ranbBanomapsl Co/Ni: a) B kucimoii cpezae; 6) Bo
BIIQ)KHOM BO3/yXe€.

Onpexnenute yObUIP MacCchl aHOJA NMPH KOPPO3UHM B KUCIIOH cpene 3a 20 MUH, €CIM CKOPOCTh
Koppo3uu cocraBuia 0,01 r/y.

3agaya Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YPAaBHEHHS JIJIEKTPOJHBIX IPOIECCOB (aHOJI HWHEPTHBIN) H
MOJICKYJISIPHOE YPAaBHEHHE PEAKIIUH, IIPOUCXOISIICH ITPH AIEKTPOITH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOa.

Bbruuciure QakTHuecKkoe KOJIMYECTBO METalla, MOJYYCHHOTO Ha KaTojAe IMPH 3JICKTPOIIN3e
Co(NO3)2, ecitu 3JIEKTPOIIH3 TPOBOAMIM B TeueHuH | 4. Bbixox Metasia mo Toky coctaBui 85%.

VYKakuTe BO3MOXKHBIC TPUYHHBI YMECHBIIICHHS BBIX0JIa METAJIJIA 110 CPABHEHUIO C PACUETHBIM.

BapuaHnT nomMamHei KOHTPOJILHON padoThI

BAPHUAHT Ne 1

TEMA 3AJIAHUE
3aganme 1. OKOHYAHWE >IEKTPOHHOH (GOPMyYIHI ....65%6pY . VkaxuTe
MOJIOKEHUE DJIEMEHTa B IEPUOAMYECKON CHUCTEME: TIepUoi, TpYIIILY,
Tema 1. MOATPYMIy, Ha3BaTh 3MeMeHT. COCTaBbTE JIEKTPOHHYIO (PopMyy aToMa
IMepuoguueckas AJIEMEHTA. YKaXHUTE 3JIEKTPOHHOE CEMEMCTBO, METal WJIM HEMETAJI.
cucrema ieMeHToB | CocTaBbTe  3IEKTPOHHO-rpaduueckyto  GopMyny Uis  yKa3aHHBIX
CTPOEHHE aTOMa AJIEKTPOHOB B HOPMAJILHOM COCTOSTHUU.

3aganme 2. VYka3zaTh BCe KBAaHTOBblE 4YHCIa IS 3JIEKTPOHOB,
OTBEYAIONINX CIIEYIONIeH YEKTPOHHOM hopmyite Sp°

Tema 2. 3ananme. CocTaBbTe YpaBHEHUS peaKLUil, IPU HOMOIIY KOTOPBIX MOXKHO
KucI0THO-0CHOBHBIE | OCYIIECTBUTH CIEAYIOIINE TTPEBPALICHUS

cBoiicTBa BemecTB | Zn — ZnO — ZnCly — Zn(OH)>—Naz[Zn(OH)4]
3aganue 1. s peakmun FesOsx) + Hor = 3Fe0x) + H:Or ompenenmre
BO3MOKHOE HANpaBJICHHE CAMOINPOM3BOIBHOTO TEYCHHS PEAKIUU TIPU
CTAaHJAPTHBIX YCIOBHAX M TpH Temmeparype t =1227°C, ecrnu TeruioBoid

Tema 3. 3(deKT 10 3aJaHHOI TeMIepaTypbl HE U3MEHHTCS.

Xumuyeckast VKkakuTe: a) BBIICISICTCS WM TOTIOMAeTCs SHEPrusi B XOAC PeaKlny, 0)
TE€PMOAHUHAMHUKA MPUYMHY HAWJIEHHOTO WM3MEHEHMs SHTpOIMH. Paccunraiite Temmeparypy, npu
KOTOPOH YCTaHABIIMBAETCS pABHOBECHE U IPOUCXOIUT cMeHa 3HaKa AG.
3ananme 2. Bprucrure TerioBoit addexr peakumn 3FesO4k) + 8Alk) =
4AI0s3k) + 9Fek), MOMB3ySCh CTAHAAPTHBIMH SHTAIBITHAMUA OOpa3OBaHHs
pearupyronx BemecTB (mpuiokeHre 3). CKOJIbKO TEIUIOTHI BBIIEIUTCS
(morsotuTcst) pu 00pa3oBaHUM BelliecTBa Fe B komyectse 56 1?7
3aganue 1. TemneparypHbiii ko3QduimenT peakuuu paseH 2,5. Kak

Tema 4. M3MEHUTCS CKOPOCTh PEaKLMU: a) MPHU MOBBIILIEHUU TeMmmeparypsl oT 60
XuMHnueckas 1o 100°C; 6) mpu oxnaxkaeHuu peakiimoHHon cmecu ot 50 mo 30°C?
KHHETHKA U 3aganue 2. [{ns o6patumoii peakiun FesOux) + Hary = 3FeO) + H20Oq
XMMHYECKOe 3alUIINTE BbIpaKEHHE KOHCTaHThI paBHOBecust AH®, kJ[x =+ 69,8.
paBHOBecHe [Tpennoxute cnocoObl yBEeIHUEHHUSI KOHIICHTPAIIUH MPOTYKTOB PEaKIIUU.

3ananme 1. B 180 M Boas! pactBopeno 20 r cynbhaTa MapraHua.
[Tomyuwicst pactBop ioTHOCTHIO 1,101 /™My, Beraucnure MossipHYTO,
HOPMAaJIbHYIO, MOJISUIbHYIO KOHLIEHTPALMHA U MacCOBYIO J0JIO

Tema 5. PacTBOpbI | PaCTBOPEHHOI'O BELIECTBA.

3aganue 2. CocraBbTe MOJIEKYJIIPHBIE U HOHHO-MOJIEKYJISIPHBIE
YpaBHEHUS peaklMii B3aNMOJEHCTBHS B paCTBOPaX MEXY:




Bi2(SO4)3 m NaOH;  FeCls u H2S;

NH4OH u MnCly; H2SO4 u Ba(OH):>.
3apanme 3. CocTaBbTE€ HMOHHO-MOJICKYJISIDHBIE M MOJICKYJISIPHBIE
ypaBHenust ruaponusa coneir NaxSiOs, SbCls, Rb2SOs. Kakoe 3nauenue
pH (>7, <7) uMer0T pacTBOPBI TUX COJICH?

OKHCINTEIbHO- YpaBHCHUAX, YKAXKUTEC OKHUCIIUTEIIb U BOCCTAHOBUTECIIb, HAITMIIUTC

BOCCTAHOBUTCJ/IbHBIC BHCKTpOHHLIe ypaBHeHI/ISI HpOLIeCCOB OKHCJICHHA 1 BOCCTAHOBJICHH S
cpoiictBa BemectB | H3PO3z + KMnOg + H2SO4 = H3PO4 + MNSO4 + K2SO4 + H2O

Tema 6. 3aganue. MeTo0M 3JEKTPOHHOTO OasiaHca Mmo0epuTe KO3 PHUINEHTH B

CuS0Og4 + H3PO> + H,O = CuH + H3PO4 + H2SO4

DuiekTpoXuMHUYeckue | Zn U Ag , IOrPyKEHHBIX B pACTBOPHI UX COJIEH C KOHLEHTpauel HOHOB

3ananue 1. /{75 rampBaHYECKOT0 3JIEMEHTa, 00pa30BaHHOTO
Tema 7. IJIAaCTUHAMHU U3 METaJUIOB

CUCTEMBI METaJIOB

A™ =0,01 u B™ =0,05

1) cocraBbTE CXEMY rajibBAHUYECKOTO DIICMEHTA;

2) HaIWIIUTE YPaBHEHHs 3JIEKTPOJHBIX IMPOLIECCOB M TOKOOOpa3yroLIeit
peaximm;

3) paccuuTaiiTe AMEKTPOABIKYIIYIO CHUITY TaIbBAHUYECKOTO AJICMEHTA.
3aganue 2. CocraBbTe ypaBHEHUS 3JIEKTPOIHBIX MPOLECCOB (aHO
MHEPTHBII) U MOJIEKYJIIPHOE YPaBHEHUE peaKIK, IPOXOasillel mpu
AIIEKTPOJIM3E PacIlIaBa WK pacTBopa dnekrponuta pacmias CaClz .
Beruucnure Maccy Metasuia BbIJEIUBIIETOCs Ha KaToIE, €CIIH
AJIEKTPOJIN3 MPOBO WM TipH cuiie Toka A =10,0. B TeueHue BpeMern = 2,5
4.Beixon mertamia o Toky Bt cocraBun  98%.

3aganue 3. CocraBbTe ypaBHEHUS 3JIEKTPOIHBIX MPOIIECCOB U
MOJIEKYJISIPHOE YpPaBHEHHE PEAaKLUH, IPOTEKAOLIeH Ipu
AIIEKTPOXUMHUYECKON KOPpO3UH rasibBaHonapel: Pb - Sn

a) B KUCIIOH cpene;

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.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Padora. Terutora.

[TepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJ).

OHTaNBNUA KaK (GYHKLUSA COCTOSHUS CUCTEMbI. DHTANbIINSA 00pa30BaHMs BEIIECTBA.
TeroBoit >dextT xumuueckoil peakuuu. DakTopbl, BIMSIONIME HAa TEIUIOBOM A(deKT
XUMHUYECKON PEaKIHH.

Tepmoxumust. 3axoH ['ecca.

CnenctBus u3 3akoHa ['ecca.

DHTponus KaKk QYHKIHS COCTOSTHUS CHCTEMBI.

BTopoii 3ak0OH TEpMOAVHAMUKH.

Tpetnii 3aKOH TEPMOIUHAMHUKHU.

Oueprus ['u66ca.

Hanpasnenue caMonpon3BOJIbHOTO MPOTEKAHHUSI XUMUYECKUX PEAKITHIA.

KOHTpOJIl)Hble BOIIPOCKHI IO TEME «XuMHuUyeckass KHHETHKA»
XuMHudecKass KHHETHKaA. CKOpOCTB XHUMHYISCKOMN p€aKu U METOJBI €€ PECTYJIUPOBAHUSA.

BnusiHre KOHIIEHTpalMU Ha CKOPOCTh XUMHUECKOM peakiuu (3aKoH AEWCTBYIOLINX Mace).
Bnusinue temnepaTypsl Ha CKOpocTh xumudeckoi peakiuu. [Ipasuno Bant — ['odda.
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Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHUE AppeHuyca.

Teopust nepexogHOTO KOMIUIEKCA. DHEPreTUYEeCcKas Juarpamma.
KpuBas MaxkcBemia — bonsimana. DHepreTuueckuii 6apnep.
Karanutrnueckue cuctemsl.

Biistnue xaranusaropa Ha CKOPOCTh XMMUYECKON PEaKLUU.
["'oMOreHHbIi ¥ TeTepOreHHbI KaTaaus.

KosnebarenbHble peakiuuu.

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

Cwmemenne xumudeckoro pasHoBecus. [Ipunnun Jle-Illarense.
BiusHne KOHIIEHTpALMK, JABJICHUS U TEMIIEPATYyPHhI.

®a30BbIE pABHOBECHS.

@dazoBble AMarpaMMsbl J1J11 OAHOKOMIIOHEHTHBIX CHCTEM.

KonTposbHble Bopockl 1o TeMe «PacTBopbDy

[lonsiTue pactBopa. PactBopuMocTs BeniecTBa. PactBopuMocTs rasa.

PactBopsl. CrocoObl BBIpaKEHHsI KOHIIGHTPALIMM PAcTBOPOB (MaccoBas JOJIs, MOJISpHAS
KOHIIEHTpAIUs1, MOJISIPHAs KOHIIEHTPALKs SKBUBAJIEHTa, MOJIbHAS JIOJIS, TUT).

Konnurarueasie cBOMCTBA pacTBOPOB. M ieanbHbIi pacTBOp.

3axonsl Payns: I (Tonometpuueckuit) u Il (30ynnnockonuueckuil 1 KPHOCKOMUYECKHIA ).

OcmMmoc. Ocmotrueckoe napieHrne. CxemMa 0CMOMETpA.

KuciioTHO-0CHOBHBIE B3aMMOJICHCTBHS BEIECTB.

Honnast Teopusi KUCIOT U OCHOBaHUM AppeHnyca. OCHOBHbIE MOHATUS U IOJOXKEHUS TEOPUU
Appennyca.

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

Crenenp aucconuanyy. CUIbHBIE U CI1a0bIe AIEKTPOJIUTHI.

Jucconumanus ciadbix 31MeKTpoiauToB. KoHcTaHTa Ariccorualiim.

3akoH pa3basienus OcTBanb/a.

Peakiiun nOHHOro 0OMeHa MEXAy JIEKTPOJIUTaMu (Ha MpUMepe peakiuil o0pa3oBaHus ci1aboro
AJIEKTPOJIUTA, OCAJIKA U Ta3a).

ITpon3BeneHne pacTBOPUMOCTH.

HonHoe npousseneHne BoAbl. BOTOPOIHBIN U THAPOKCUIIBLHBIN MOKa3aTeu.

I'upponus comeit. TUIBI THAPOIN3A COJIEH.

KonnuecTBeHHBIE XapaKTEPUCTUKH MPOIIECcca THIPOIHU3a.

@DakTOpBl, BAUAIOIIUE HA TPOLIECC THAPOIN3A.

KOHTpOJILHLIe BOIIPOCHI 110 TEME «I[ncnepcnble CUCTEMBbD)

I'ereporennsle cmecH. JluciepCcHbIE CUCTEMBI.
JucnepcHocts. Knaccugukanuu AucrepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguisHbe 1 110(OOHBIE KOJIOUIBI.
Crioco0b! nostyueHus KOJUIOUIHBIX PaCTBOPOB.

CrpoeHre KOJTOUTHBIX YaCTHLL.

IIpaBuno dasuca — [leckona.

Y CTONYMBOCTD KOJMIOUAHBIX cucTeM. CTaOMIIN3aTOPBhI.
Koarymsiuust nuo@uiibHbIX U JIHOGOOHBIX KOJTOUIOB.
CenumeHTanus KOJIOUIOB.

Koarynmsanust KoJTOMAHBIX paCTBOPOB JIEKTPOIUTAMMU.
[TpaBuno Hlynsue — [Napau. Koarynupyromas ciocoOHOCTb.
OnTuyeckre CBONCTBA KOJIJIOUTHBIX PacTBOPOB.
DNEeKTpUYECKHE CBOICTBA KOJUIOUIHBIX PACTBOPOB.
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KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
PO ECCHI»

OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHI.
OKHCIUTENIbHO-BOCCTAHOBUTEIHLHBIE CBOWCTBA BEIIECTB.

Baxxueiliye okuciIuTe I U BOCCTAHOBUTEIH.

Turbl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIUi (IpPUMEPHI).
OKHCITUTENIbHO-BOCCTAHOBUTEBHBIN MOTEHIIUAI.

VYpaBuenue HepHcra.

CocraBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.
Hanpapnenue OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «DIeKTPOXUMHUYECKHE CUCTEMbD)

DnekTpoxumMmuueckue cuctembl. Kimaccudukamus 31eKTpOXUMUYECKIX MTPOIIECCOB.
DIEKTPOXUMHUYECKHE ITPOLIECCHI, IPOTEKAIOLIUE HAa IPAHULIE Pa3ieiia «METalll — pacTBOP».
INanpBannveckuii 35memMeHT Jdanusmsa — SIkoowu.

DNEeKTPOABUKYIIAs CUJIa TalbBaHUYECKOIO AJIEMEHTA.

N3mepeHne BIEKTPOAHBIX MMOTEHUMANIOB. Psn  CTaHAAPTHBIX 3JEKTPOJIHBIX MOTEHIUAJIOB.
CBoiicTBa METAJUIOB B COOTBETCTBUHU C UX TMOJIOKEHUEM B PSIy HAIPSDKCHHUI.

Ypasuenue Hepucra.

DJEeKTPOIN3 pacIjiaBoB U pacTBOpoB. KaToaHble M aHOAHBIE IIPOLIECCHI.

O6benunenHsbiit 3akon @apazest. Berxos mo Toky.

Koppo3zus meramios. Knaccudukanms KOppo3nOHHBIX MPOLIECCOB.

Xumuueckasi KOpposusi.

DNEeKTpOXUMHUUECKass KOppo3usl. AHOAHOE OKHUCIIEHHE MeTajlla M KaTOJHOE BOCCTaHOBJIEHUE
OKHCITTUTES.

[Ipumepsl KOPPO3UU B KUCIIOM cpefie U aTMOCHEPHOM KOPPO3UH.

CKopocTh KOPPO3UH.

3aiuTa METauIoB OT KOPPO3UH.

3aluTHBIE TOKPBITHS.

DNEKTPOXUMHUYECKHE CIIOCOOBI 3aLIUTHl OT KOPPO3UU METAJIIOB.

XHUMHUYECKUE UCTOUHUKH TOKA. ['albBaHUUYECKHI SJIEMEHT.

XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XHUMHUYECKUE UCTOUHUKH TOKA. TOIMIMBHBIE JIEMEHTHI.

7. OueHOYHBIE CPEACTBA AJIsl POBEACHUs IPOMEKYTOYHOM aTTeCTANMHI
[IpomexyTouHas  aTTecTalds HUMEET  LEJbI0  ONPEAETUTh  CTENeHb  JIOCTHXKEHUS

3aIlJTaHUPOBAHHBIX PE3YJILTATOB O6y‘{eHI/I$I MO JUCIUIIIIMHE 3a OHpC,[[CJ'IGHHHfI nepunon 06y"IeHI/I}I.

a) Ilnmanupyemble pe3yjbTaTbl O0y4eHHs] M OLICHOYHBbIC CPEACTBA /ISl NPOBEICHHS

HpOMe)KyTOqHOﬁ aTrrecranmm:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemblie pe3yiabTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-1

CIOCOOHOCTBIO K TMPHOOPETEHHIO C OOJBIION CTENEHBI0 CaMOCTOSATENILHOCTH HOBBIX 3HAHWUH C HMCIOJIBb30BAHHUEM COBPEMEHHBIX O0Opa3oBaTEIbHBIX H
MH(POPMALIMOHHBIX TEXHOJIOTUH

3HaTh - COBPEMEHHBIC TeHaeHUuH | Ilepeuenv meopemuueckux 60npocos
pa3BUTHS XUMHUH, ee poiib 1 3HaueHHe | 1. COBpeMeHHbIE MOJI0KEHUS XUMUYECKON TePMOJMHAMUKHY.
B COBPEMEHHOU HayKe u | 2. OcHOBBI XUMHUYECKOI KuHeTuku. Katanus.
IPOMBIIIICHHOCTH, 3. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS MTPOLIECCOB B PACTBOpax.
- COBpeMeHHbIE HMH()OPMAUMOHHBIE [ 4, OCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHMS TIPOLIECCOB B AUCIEPCHBIX CUCTEMAX.
TEXHOJOTMH Ul NPHOOPETEHU | 5. 3aKOHOMEPHOCTH ¥ HANPABJIEHHE MIPOTEKAHUS OKUCIUTEIBHO-BOOCTAHOBUTEIBHBIX IPOIIECCOB.
HOBBIX 3HAHUM B 00JIACTH XMMHHU 6. CoBpeMEHHbBIC HAIIPABJICHUS PA3BUTHUS DICKTPOXUMUMU.
YMmeTb — 0000mare, aHaIM3UPOBATH U Ilpumepnvle npaxmuyeckue 3a0anus
OIICHWBATh HH()OPMAIHIO: TCOPHH, [TpoBecTu aHanu3 BIUSHUS KOHIIEHTPAIIUU HA CKOPOCTh XUMHUYECKOM peakuuu
koHuernuy, (Gaktel ¢ nensio | Na2S203 + HoSO4 = S + SOz + NapSO4 + H20 mno sxcnepuMeHTanbHbIM JaHHbIM. IIpoBectu
MIPOBEPKH TUTIOTE3 u [ 00paboTKy MONY4YEeHHBIX JAHHBIX C HCIOJB30BAHMEM COBPEMEHHBIX HH(OPMALMOHHBIX
UHTEPIPETALMU JAHHBIX Pa3JIMUHBIX | TEXHOJIOIUil. Pe3ynbTaThl ONTOB NIPEACTaBUTh B BUJE TaOIHLBI 1.
HWCTOYHHUKOB; Tabmumna 1
_ TIPAMEHSTH COBPEMEHHbIE Howmep O6beM, M1 Konuenrpanus Bpems Ckopoctb
I/IH(l)OpMaHI/IOHHLIe TEXHOJOTUHN I OImbITa Na28203 HZO HZSO4 NaZSZO3, 10_2 IHOSABJICHUA pcaKknuuu, 102,
00paboTKu pE3yIIBTaTOB MOJIB/JI MYTH, € ¢t
XUMHYECKHX IKCIIEPUMEHTOB; 1 1 7 2 13
- npuoOpeTaTh HOBLIE 3HAHUSA IIO 2 2 6 2 2,6
XAMUHA c ITOMOIIILIO 3 3 5 2 3,9
MH(OPMALIMOHHBIX TEXHOJIOTUI 4 4 4 2 5,2
5 5 3 2 6,5
[To manHBIM TaOMIEI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEaKIUU OT KOHIIEHTPAITUH
THOCY/b(aTa HATPHUs, OTIOKUB Ha ocu adciucc koHmeHtparuioo NaxS;0Os, a Ha ocu opAMHAT —
CKOPOCTh PEaKIIHH.
Crenatb BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKIIUU OT KOHIIEHTPAIlUU THOCYIb(aTa HATPHsl.
Bnaners — HaBBIKAMU kputuyeckoro | Temot 0oknadoe

1. KoHueniuu coOBpeMEHHON XUMUU.




CTpyKTypHBIii
DJIEMEHT

[Tnanupyemble pe3ynabTaThl

OneHouHble CpeacTBa

KOMIIETEHINH 0byuenus

MBIIJICHHS], aHAIM3a U CUHTE3a; 2. DNeKTpOXUMHUYECKasi KOPPO3Usl MaTEPHATIOB, IPUMEHIEMbIX B MAITUHOCTPOCHHUU.

- uHPOPMAIMOHHBIMU  TEXHOJIO- | 3. KuHeTHYecKue Teopur B KOHTEKCTE XMMHUYECKOTO 3HAHMS.

TUSIMM 11 aHanu3a coBpeMeHHbIX | 4. KauecTBeHHBIN U KOJIMYECTBEHHBIN aHAIu3 00pa3lioB CIJIaBOB.

JOCTHXKCHUH XUMHH B 001acTH | 5. XMMUKO-TEXHUYECKasi 00pabOTKa METAJUIOB U CIJIABOB, MPUMEHSEMBIX B MAIIIMHOCTPOCHHH.

npodeccuoHanbHoOM nestenbHOCTH | 6. CpaBHUTEIBHBIN aHAIN3 COBPEMEHHBIX KaTaalu3aTOPOB, IPUMEHIEMBIX IPU MPOU3BOCTBE
MaTepHaioB JIJIsl MAIIMHOCTPOCHUS
7. OcHOBHBIE TTPOOJIEMbI COBPEMEHHON XHMUH.

AIIK-1

YMCHHUEM HCIIOJIb30BATh OCHOBHBIC 3dKOHBI €CTCCTBCHHOHAYYHbIX AUCHUILIJIMH B HpO(i)eCCHOHaHLHOﬁ ACATCIIbHOCTH, IIPUMCHATb MCTOJAbI MAaTECMATHUUYCCKOI'O
aHaJIn3a U MOACIINPOBAHUA, TCOPCTUICCKOI0 N SKCIICPUMCHTAJIbHOI'O UCCIICAOBAHM A

3HaThb

- OCHOBHBIE XMMHYECKHE ITOHITHA,
[MOJI0KEHHUS U 3aKOHBI,

- COBPEMECHHEIC HaIpaBJICHUS
Pa3BUTHSI HAYYHBIX TCOPHIA;

- METOABI  TEOPETHYECKOTO |
9KCIIEPUMEHTAJILHOTO MCCIICI0BaHMUS
B 00J1aCTH XUMHH

Hepeueub meopemuidecKux 6onpocoe:

OCHOBBl XMMMYECKOH TEPMOAMHAMHUKU: CHCTEMa, TEPMOJMHAMUYECKHE HapaMeTphbl
CUCTEMBI, (PYHKIIMH COCTOSIHUSA CUCTEMBI. I1epBblil 3aKOH TEPMOINHAMUKH.

DHepreTuka XMMUYECKHUX MPOLECCOB.

OHranbnus. 3akoH I'ecca u ciieACTBUS U3 HETO.

OuTponus. YpaBHeHue bonbiimana. BTopoii u TpeTuil 3aKoHbI TEPMOIMHAMUKH.

Ouneprus ['n66ca. HampaBneHnus XMMHUYECKHUX IPOIECCOB.

Xumnueckass kKuHeTHka. CKopocTh XuMHueckoi peakiuu. CpeaHss U UCTUHHAsS CKOPOCTH
peaxkuuu. Kunetnueckas kpupasi.

CKOpOCTb peakuu U METOIbI €€ PETryJINPOBAHHUS.

Bnusinue temnepatypsl Ha ckopocTh peakiuu. [Ipasuno Bant-I'odda.

DOHeprust akTUBalMKi. AKTUBUPOBAHHBIM KOMIUIEKC. Y paBHEeHUE AppeHuyca.

. KatanuzaTopsl 1 KaTanuTHYECKUE CUCTEMBL. [ OMOT€HHBIN KaTaIns.

. KaranuzaTopsl 1 kaTanuTHUEeCKHE CUCTEMBI. | eTepOreHHbli KaTaius.

. XuMu4ecKkoe paBHoBecHe. KOHCTaHTa XMMUYECKOTO PaBHOBECHSI.

. Cmemenne xumuueckoro pasHosecus. [Ipunnun Jle llarense.

. PactBopb1. CiocoObl BeIpakeHUs KOHLEHTPALlUU PacTBOPOB.

. PactBOphI 3nekTponnuToB. CTeneHb U KOHCTaHTa 3JEKTPOJIMTUUECKOW TUCCOIMAlMU. 3aKOH

pazbaBnenust OcTBaIbaA.

. Jluccouumanust KUCIOT, OCHOBAHHM, coei. AM(OTEpHBIE IEKTPOJINTHI.
. PactBopumocts. [lpousBenenue pacTBOpUMOCTH. YcCIOBHE OOpa3OBaHUS U PACTBOPEHUS

OCaaKoOB.




CTpyKTypHBIii

[Tnanupyemble pe3ynabTaThl

DJIEMEHT OneHouHble CpeacTBa
oOyueHus
KOMIIETEHINH
18. Jlucconmanust Boabl. MloHHOE nipousBenenre Bosl. pH.
19. I'maponu3 coneii. CTeneHs M KOHCTaHTa THAPOIIH3A.
20. Jlucnepcupie cuctembl. Kmaccudukanus. JinodpunsHbie 1 110HOOHBIE KOJITOUIBI.
21. CtpoeHue KOJIOUHBIX YaCTHII.
22. Koarynsinusi KOJUIOUIHBIX PAaCTBOPOB.
23. OKHCIUTEIBHO-BOCCTAHOBHUTENIbHBIE CBOMCTBa BemecTB. Knaccudukanus OKHCIUTENHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUH.
24. DNeKTPOXUMUYECKUE CHCTEMBI. 3aKkoHbl Dapajest. DIEKTPOTHBIA TOTCHIIHAI.
25. N'anpbBaHnYeckmii 3emMeHT Jlanusis SAxkoou.
26. DIEKTPOXUMHUYECKUE CUCTEMBI: 3JIEKTPOIIN3 paciuiaBoB. [IpuMeHeHne areKTpomsa.
27. DnexTponn3. AHOIHBIM U KaTOJHBIM MPOLECCHl MPH ANMEKTposin3e pacTBopoB. [Ipumenenue
AIIEKTPOJIN3A.
28. Kopposus. Buasl koppo3uu. CriocoObl 3alUTHl METAJUIOB OT KOPPO3HUHU.
Ymerpb - pemarb  pacueTHble  3aJauu Ilpumepnvle npakmuueckue 3a0anun:
MIPUMEHUTENHHO K Marepuany 1. Hanmcarh 51eKTpOHHBIE YypaBHEHUS OJIIEKTPOJIHBIX MPOIECCOB, ypaBHEHUE CYMMAapHOMN
IIPOrPaMMBbl; TOKOOOpa3yrolell peakuuu, BblYMCIUTh DJ{C rajbBaHUYECKOTO 3JIEMEHTA, €CIM KOHILIEHTpalUuu
- TIPOTHO3MpPOBAaTh  BO3MOYKHOCTH | HOHOB MeTasnoB paBHbL: [Al**1=0,001 moms/m, [C0?*]=0,1 Moms/m.
MIPOTEKAHHSI CaMOITPOU3BOJIBHBIX 2. Hammucatb MOHHBIE ¥ MOJIEKYJISIpHBIE ypaBHEHHS peakiuii ruaponu3a coieid: KsPOs; NazSOqy;
IIPOLIECCOB B paznuusbix [ ZnClo.

XUMHNYECKHUX CUCTEMAX

3. 3aKOHUYUTH YpaBHEHMsI peaklMii, HaKMCcaB UX B MOJIEKYJSPHON U MOHHOM popmax:
Al(OH)3 + NaOH —, K2CO3 + H2SO4 —, H2S + KOH —.

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

5. CocraBbTe ypaBHEHHS OKUCIUTEIIEHO-BOCCTAHOBUTEBHBIX PEaKIUil:

K2Cr207 + FeSO4 + H2SO4 — , KMnO4 + NaxSO3 + H20 —.

6. Hammcare 5JIEKTpOHHBIE YpPAaBHEHMs DJIEKTPOIHBIX ITPOLIECCOB, YPABHEHUE CYMMapHOU
TOKOOOpa3yromei peakuuu, BeIMUCIUTh D/IC raqpBaHHYECKOro 3JIEMEHTA, €CIIM KOHIEHTpaluu
FIOHOB MeTa/IoB paBHbL: [Mn?*]=0,01 moms/1, [Au*]=0,1 Moms/m.

7. 3aKOHUUTH YpaBHEHHs pEaKIIii, HaKMCaB UX B MOJIEKYJIIPHOM M HOHHOM (hopmax:

NHsOH + HNO3 —, Zn(OH)2 + NaOH—, AIPO4 + Na2SO4 —.

8. Hamucath ypaBHEHHMs peakiyii ruapoiu3a B MosieKyasipHoM U noHHOM Buje: Al2(SO4)3, KCI,

Na>SOs.
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oOyueHus
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9. Hanucatb 5J€KTpOHHBIE YpaBHEHHUS OHJIEKTPOJIHBIX MPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromei peakuuu, BeMUCIUTh J/IC raqpBaHHYECKOTo 3JIEMEHTA, €CIIM KOHIEHTpAIUU
MOHOB METaJLI0OB paBHbL: [ZN?*]=0,01 momns/1, [Cu*]=1,0 MomB/m.

10. Cynbdar amromunus maccoit 36,4 v pactBopunu B 100 T Boabl. [IMOTHOCTh TOTy4E€HHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cm; N(AI2(SO4)3) 1 N (H20); T.

11. Hamucatb 31eKTpOHHBIE YpaBHEHHUS HJIEKTPOAHBIX IPOIECCOB, yYpaBHEHHE CYMMAapHOM
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ[C raJbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIIEHTpaluH
MIOHOB MeTa/IoB paBHbL: [Mn?*]=0,01 moms/1, [Ag*]=1,0 Mons/m1.

12. 3akOHUYMUTH ypaBHEHUS PEAKIIHii, HATUCAB UX B MOJIEKYJISIPHOM U HOHHOM BUJIE:

MnS + H2SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTh IporekaHusi peakuuu CaOw) + 2 Cy) =
= CaC; () + COq), AHy = 460 x>k npu cTaHIapTHBIX yCIOBUAX. PaccuuTaiiTe TeMiiepaTypy Hadasa
peakiuu, ecimu  S(Ca0)=38 Jhx/monb'K; S(C)=6 [Ix/monb'K; S(CaCz)= 70 Jx/monbK;
S(CO)=197 dx/mons-K.

14. CocTaBbTe ypaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIU:

KMnO4 + NaNO; + H2SO4 —, Cr2(SO4)3 + Bra + NaOH —.

15. Onpenenute TEpPMOAMHAMUYECKYIO BO3MOXKHOCTh mpoTekanus peakiuu 2 Cl ) + 2 H2O
=4 HCly) + O2 (), AHr = 115,6 x/Ix npu CTaHZApTHBIX YCIOBHsX. Paccumraiite TemmepaTypy
Hauana peakuuu, eciu S(Cl2)=223 Jix/mons K; S(H20)=189 Tx/monb-K; S(HCI)= 187 I/momb-K;
S(02)=205 Tx/momabK.

16. Hanimcath ypaBHEHUsI peakiuii THAPOIH3a B MosieKyisipHoM u noHHoM Buje: CrCls, NaNOs,
K2COa.

17. CocTaBbTe ypaBHEHHUSI OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIINMI:

K2Cr207 + NaxSO3z + HaSO4 —, KMnO4 + NaNO2 + H20 —.

18. T'omoreHHast peakuus NpoTekaeT Mo ypaBHeHHIO Hz ¢ + |2 ¢ = 2 Hly). Hauamenas
KOHIIEHTpauusi Bogopoaa 2,1 mons/n, nona 1,5 monb/a. Bo Ckombko pa3 HM3MEHHUTCS CKOPOCTh
peakumu, koraa npopearupyet 30% Bogopoma?

19. B 640 mu Boas! pactBopuin 160 r xnopunaa sxenesa (I1I). IInoTHoCcTs mOMy4eHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cwm; Co; Cm; N(FeClz) u N (H20); T.

20. Ompenenure TEPMOJUHAMUYECKYIO BO3MOXKHOCTb NMpoTeKaHus peakiuu CSy ) +3 Oxn=
=CO; oy + 2 SO2 (1), AHy = -1075 /I npu cTaHAApPTHHIX yCIOBHAX. PaccumTaiiTe Temmeparypy
Havana peakuuu, eciiu S(CS2)=151 Jx/monb-K; S(02)=205 Ix/monb K; S(CO2)= 213 Jx/monb-K;
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S(S02)=248 JTxx/moab-K.

21. Peaknus uger mo ypaBHenumio: 2 Hx ) + So ) = 2 HoS(). Hauanphas xoHIEHTparus
BOJIOpOJIa 2 MOJIB/JI, cepsl 1,5 Mo/, OnpeaenuTe BO CKOJIBKO pa3 U3MEHUTCSI CKOPOCTh PEaKIIUU K
MOMEHTY, Korja npopearupyet 0,7 Moib/1 Bogopoaa?

22. Onpexpenute TEPMOAUHAMHYECKYIO BO3MOXKHOCTh MPOTEKaHUs peakuuu 2 ZnS ) + 3 Oz =
=2 2n0 ) + 2 SO2 (), AHr = -890 x>k mpu cTaHAapTHBIX YCIOBUSX. Paccunraiite Temmneparypy
Havana peakiuu, eciu S(ZnS)=58 Ix/mons K; S(02)=205 Tx/monb-K; S(ZnO)= 44 JIx/monb K;
S(S02)=248 JTxx/monbK.

23. HauanbpHble KOHIEHTPALUU UCXOJHBIX BeliecTB B peakiuu: 2 SOz () + O () = 2 SO3 (1) ObuTu
pasusbl 1,8 monb/nm SO2 1 2,4 Moab/1 O2. Bo CKOJIBKO pa3 H3MEHUTCSI CKOPOCTh PEAKIIMH K MOMEHTY,
korna npopearupyet 0,8 monb/n SO2?

24. B pactBope optodochoproit kuciaotel maccoi 1200 r m mnotHocThiO 1,153 T/MAN
coaepxutcs 312 r HsPOas. Paccuuraiite: w(H3PO4); Cv; Cox; Cm; N(H3PO4) m N (H20); T.

Bnaners

- HaBbIKAMH MTPUMEHCHHS OCHOBHBIX
XUMHAYECKUX 3aKOHOB B
npodecCHOHATEHOM 1A TEIILHOCTH;

- NPaKTUYCCKUMHU HaBBIKAMU
TEOPETUYECCKOTO u
AKCIIEPUMEHTAJIBHOTO UCCIICIOBAHUS
B 00JIaCTH XUMUHU

Ilpumepnvie npakmuueckue 3a0anun:

1. dna peakuuu CHg () + CO2 ) = 2 CO (¢ + 2 Hz () onpenenute BO3MOXKHOE HaIlpaBICHUE
CaMOIIPOMU3BOJIBHOTO TEUEHHUS peakUWy IpU CTaHIAPTHBIX YCIOBUSAX M Ipu  Temmeparype T
=927°C, ecnu TemnoBoit hdeKT peakuu 10 3aJaHHON TEMIIEpaTyphl He M3MEHHTCS. YKaKUTe: a)
BBIJIETISIETCSl WM TOTJIOUIAeTCsS SHEPIrHsl B XOJAE pPEakluu; 0) MpUYMHY HAWJIEHHOTO W3MEHEHUs
sHTpomnuu. PaccunTaiite TemMneparypy Hadana peakiuu.

2. Beipa3uTe uepe3 KOHIEHTPAIIMK PEareHTOB KOHCTAHTHI PAaBHOBECHS CIIEAYIOIINX PEaKIHi
Nowy + 3 Hory = 2 NH3p), AH = -92,2 xJIx. Ykaxure HampaBiIeHHE CMEIIEHUS XUMHUYECKOTO
paBHOBECHSI 3TUX peaKUui: a) NPH MOHWKEHUH TEeMIepaTyphl, €CIU JaBJI€HHE MMOCTOSHHO; 0) mpu
MOBBIIIEHUH JJaBJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

3. CKOIbKO MWLTHUIMTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIOTHI C TJIOTHOCTHIO 1,84 r/mi
notpelyercs Juist mpurorosyenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyromux coneit moasepratorcst ruaponusy: NaxSiOz. Cu(NOs).. KBr?
CocTaBpTe MOHHBIE M MOJIEKYJSIPDHBIE YpAaBHEHHUsS T'MJPOJM3a COOTBETCTBYIOIIMX coieil. Kakoe
3HaueHne pH (< wim> 7) UMEIOT pacTBOPHI ATUX COJCH?

5. 3onb ruapokcuaa Maruus nonydeH nmyrem cmemmBanus 0,02 i 0,01H. pactBopa MgClz u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsa 9acTUI] MOJY4EHHOTO 30JI1 W HAIUIIATE
dbopMyiTy ero MULEILIBI.

6. PaccunraiiTe >IEKTPOABIKYIIYIO CHIY M ONMpPEEIUTE HAIpaBICHUE CaMOITPOU3BOIBHOTO




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyembie pe3ysbTaThl
oOyueHus

OneHouHble CpeacTBa

NPOTCKAHHWS PEaKIWW TPU CTAHJAPTHBIX YCJIOBUSX, WCIOJIB3YSl 3HAUCHHS OKHCIUTEIbHO-
BOCCTaHOBUTENBHBIX MoTeHnuanos HJ + H3POs — Jo + H3POs + H2O.

7. IlpuBenute CcXEeMbl 3JCKTPOIHBIX IPOLECCOB W MOJCKYJSPHBIC YPAaBHEHHS PEaKIIHH,
NPOTEKAIOIIMX IPH IEKTPOXUMHUYECKOI Koppo3un rajabBanonapbl Co/Ni: a) B kucio# cpene; 0) Bo
BJI&KHOM Bo3ayxe. Onpenenure yObUTh MAacChl aHOJA TIPU KOPPO3MH B KUCIIOW cpene 3a 20 MuH,
€CIIi CKOPOCTh Koppo3uu coctapmia 0,01 /4.

8. CocraBbTe 2JIEKTPOHHO-UOHHBIC YPaBHEHHUs AJIEKTPOIAHBIX MPOIECCOB (aHOJ MHEPTHBIN) U
MOJICKYJISIPHOE€ yYpaBHEHHE pEaKkIHH, MpoUCXomsimed mpu anekrponuse pactBopa CoSOa,
Bbruuciure (akTuyeckoe KOJMYECTBO METajlla, IMOJYYCHHOTO Ha KaTOAE NpPU DIIEKTPOJIU3e
Co(NO3)2, eciu 31€KTpOJIM3 MPOBOAWIN B TeueHUuu 1 4. Beixon meramia mo Toky cocraBui 85%.
VYkaxuTe BO3MOXKHbIE TPUUUHBI YMEHbBIIICHUS BbIX0/1a METAJLIa 0 CPABHEHUIO C PACUETHBIM.




0) Ilopsaiok nMpoBeaeHUsI MPOMEKYTOUHON ATTECTAUM, OKA3ATe/IM U KPUTEPUU OLleHUBAHUSA:

[IpomexyTouHas arrecTanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHYECKHE BOMPOCHI,
MO3BOJISIONINE OLIEHUTh YPOBEHb YCBOGHHS OOYYaIOUIMMHCS 3HAHUH, W TPAaKTUYECKUE 3aJaHus,
BBISBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHM U BIaICHUMN, MPOBOIUTCS B hopMe 3adera.

3ayer Mo JaHHOW MUCHMIUIMHE IMPOBOAUTCS B YCTHOH (hopMme 1o Ouieram, KaXKAblil U3 KOTOPBIX
BKJIIOYAET 2 TEOPETUUECKHUX BOMPOCa U OJTHO MPAKTUYECKOE 3a/1aHuE.

Ilokazamenu u Kpumepuu oyeHuganus 3auema:

«3auTeHo» - OOydYalIIUWCA JAEMOHCTPUPYET TOPOroBBIA YpPOBEHb CHOPMHUPOBAHHOCTHU
KOMITIETEHIIHI: B X0/ KOHTPOJIbHBIX MEPONPUATUIN JOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBUE
OTJIEbHBIX 3HAHWH, YMEHHI, HABBIKOB, O0YUYaAIOIIUICS HCIIBITHIBACT 3HAYUTEIbHBIC 3aTPYIHEHUS TIPU
OIIEPUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX NEPEHOCE Ha HOBbIE CUTYAIIHH;

«HE 3aYTEHO» - 00Y4YaroIIMiicd HE MOXKET IOKa3aThb 3HAHUS Ha YPOBHE BOCIIPOM3BEICHUS U
00BsicCHEHUS] HHPOPMAIIMH, HE MOXET IM0Ka3aTh UHTEJUIEKTyallbHbIe HaBBIKU PEIIEHUs TPOCTHIX 3a4a4.

8. YuedHo-MeToAMUYeCcKOEe H HH(POPMALIMOHHOE 00eceyeHrue THCIHIINHBI
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3JIEKTPOHHBIN.

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

0) lono/iHUTeILHAS JIUTEpPATYypa:

1. Mensuuk, H. JI. PactBops! : npaktukym / H. JI. Mensauk, D. P. Mymmuna, O. A.
MumypuHa ; MarHuToropckuii roc. Texuuueckui yu-T uM. I'. . HocoBa. - Maraurtoropck : MI'TY
mm. I'. WM. Hocoma, 2019. - 1 CD-ROM. - 3arn. c¢ turym odkpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara obpamienus: 14.05.2020). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.

2. Mensuuk, H. JI. TucnepcHsie cuctemsl : npaktukyM / H. JI. Mensuuk, 3. P. Mynnuna,
O. A. Mumypuna ; Marauroropckuii roc. Texundeckuii yH-T uM. I'. M. Hocoa. - Marauroropck :
MI'TY wum. I'. WU. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ Tturyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara obpamienus: 22.10.2019). - MakpooObeKT. - TEKCT : BJIEKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.

3. Komsima, JI. I'. OkucAUTENhHO-BOCCTAHOBUTEIbHBIE peaknuu. OCHOBBI JJEKTPOXUMHH :
yuebnoe nocobue / JI. I'. Konsna, 3. P. Mymiuna ; MI'TVY. - MaFHI/ITOFOpCK : MI'TY, 2015. - 58 c.
HIL., Tab1. URL
https://magtu.informsystema.ru/uploader/fileUpload?name=1147. pdf&show dcatalogues/1/1121163/1
147.pdf&view=true (mara oOparmenus: 14.10.2019). - MakpooObeKT. - TEKCT : DIEKTPOHHBIA. -
Nmeercs nedaTHblil aHAJIOT.

4. Mumypuna, O. A. Xumundeckas kuHeTHKa. COCTOSTHME XMMHUYECKOTO PABHOBECHS :
npaktukyM / O. A. Mumtypusa, 3. P. Mymnuna, O. B. EpmoBa ; MarHuToropckuii roc. TeXHU4eCKUn
yH-T uM. ['. K. HocoBa. - MarauToropck : MI'TY um. I'. 1. Hocoa, 2019. - 1 CD-ROM. - 3arm. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara ob6pamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
Ceenenus goctymHbl Takke Ha CD-ROM.



http://znanium.com/bookread2.php?book=421658
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
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https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true

5. Koposun, H.B. O6mas xumust: yae0. 1l TEXHHYECKUX HampaB. W crern. By30B /H.B.
Koposun —9-e u3a., nepepad.- M.: Beic. mik., 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. Pasaens, 3. H. Tumodeera; nmox pen. A. A. Panens, A. M. [Tonomapesoii. - 10-¢
u3n., uctp. u gom. - CII6. : MBan ®@enopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Tekcr:
HEMOCPEACTBEHHBIN.

B) MeToauuyecKue yKazaHus:

1. Mumypuna, O.A. DHepreTuka XUMHUYECKHUX IIPOLIECCOB: METOAMYECKHE YKa3aHUs K
nabopaTopHBIM paboTaM MO JUCHUIUIMHE «XHUMHS» I OOYyYalomMXcs BCEX HaIpaBICHUN
MMOATOTOBKH M CTCIMAIbHOCTEH THEeBHOU (popMmbl oOyuenus / O.A. Muirypruna; MarHuTOropckuii roc.
texHuueckui yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. M. Hocoga, 2016. — 11 c. —
Tekcr : HenocpeICTBEHHBIM.

2. Komsama, JLI. Xwumudeckas TEepMOAMHAMHUKA: METOAMYECKHE  YKa3aHUSA  JUIS
CaMOCTOSITENIbHOW paboThl 1O JUCHMIUIMHE «XUMMs» [Uld OOy4aroIlMXcsl BCEX HalpaBlICHUI
MOJTrOTOBKM M crnenuaibHocTel Bcex (opm oOywenus / JL.I. Komsga, MarHutoropckuii roc.
texHnyeckul yH-T uM. I'. Y. HocoBa. — Marnutoropck : MI'TY um. I'. K. Hocoga, 2020. — 18 c. —
Tekcr : HenmocpeICTBEHHBIMN.

3. Konsina, JL.I'. CKOpOCTh XMMHUECKUX PEAKLMH U XUMHUECKOe paBHOBecHe: Meroauueckue
yKa3aHU K JJaopaTOpHBIM padoTaM MO JUCHUIUINHE «XUMHS I 00yJaroIuXcs BCeX HalpaBIeHUN
MOATOTOBKHU U crnienranbHocTel Beex Gpopm ooyuenus / JI.I. Konsana, E.B. Tapaciok; Marautoropckuii
roc. rexuuueckuit yH-T uM. I'. Y. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoga, 2020. -8 c. —
TekcT : HenocpeACTBEHHBIN.

4. PonuonoBa, H.M. Xumnueckas KuHeTMKa. XHMHUYECKOE pPABHOBECHE: METOAUYECKHE
yKa3aHusl JUIs CaMOCTOATENbHOM paboThl MO AUCHUINIMHE «XHUMHUSA» Ul OOYYaroIIMXCsl BCEX
HANpaBJICHUH IOATOTOBKH M CHEIHaIbHOCTeH Bcex ¢opm obOyuenus / H.M. Pommonora, A.IL
[TonomapeB; MarauTtoropckuii roc. Texunueckuit yu-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY
uM. I'. . Hocoga, 2020. — 20 c. — TekcT : Henocpe1ICTBEHHBIH.

5. Uynposa, JI.B. PactBopbl: MeToauueckass pa3paboTka K J1abopaTOpHbIM paloTaMm I10
IUCHUIUIAHE «XUMUS» 17151 00ydJarommxcsl BCEX HAINPaBJICHUH MOATOTOBKU W CIIEIHAIBHOCTEH BCEX
¢dopm o6yuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuit roc. Texunueckut yu-t um. I'. 1.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — TekcT : HenocpeaCTBEHHBIMH.

6. Uynposa, JI.B. PacTBophl: Meroanyeckas pa3pabOTKa K CaMOCTOSTEIbHONH paboTe 1o
JUCHUIUIMHE «XUMHS» A 00y4arolMXcs MO BCEM HAIpPaBJIEHUSM MOATOTOBKU U CIELHMATIBHOCTAM
Bcex (opm obOydenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Munrypuna; MarHuTtoropckuii roc.
texHuueckui yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. K. Hocoga, 2017. — 26 c. —
TekcT : HenmoCpeICTBEHHBIN.

7. Konsna, JI.I'. KonmnouaHsle pacTBOpBI: METOAMYECKHUE YKa3aHUs K J1a00opaTOpHON paboTe 1o
TUCHUIUIMHE «XHUMUs» A 00ydaromMXCsl O BCEM HAIPaBIEHHUSIM MOATOTOBKU M CIIELUAIBHOCTSIM
Bcex (opm obyuenus / JI.I'. Konsna, JI.A. bonbsiH; MarHUTOrOpCKuil TOC. TEXHUYECKHH YH-T UM. [,
N. HocoBa. — Maruutoropck : MI'TY um. I'. K. Hocosa, 2017. — 9 ¢. — TekcT : HEemocpencTBEHHBIMN.

8. Komsama, JI.I'. OKHCITUTETHHO-BOCCTAHOBUTEIBHBIE PEAKIIMU: METOAMYECKHE YKa3aHUS K
nabopaTopHoOil paboTe MO AUCHUIIMHE «XUMUS» A 00YyYaIOIIMXCsl BCEX HAIpaBICHUN MOATOTOBKU
n crnenuanbHOcTel Bcex ¢opm oOyuenust / JI.I. Komsma, E.B. Tapactokx; Marautoropckuii roc.
texHndeckuid yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocosa, 2020. — 10 c. —
Tekcr : HermocpeICTBEHHBIN.

9. Komsma, JLI. OKHCAMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU M IJIEKTPOXUMHUYECKHUE
MPOIIECCHl: METOAMYECKas pa3padOTKa K CaMOCTOSTEIhHOW paboTe s 0oOyJaromuxcsi Mo BCEM
HaNpaBJICHUSAM MOATOTOBKU M CHEIHAIBHOCTIM Beex (opm obyuenus / JL.I'. Konsna, E.B. Tapaciok,
3.P. Mynnuna; Marauroropcekuii roc. Texundeckuit yu-T um. I'. . HocoBa. — Maruurtoropck : MI'TY
uM. I'. 1. Hocosa, 2017. — 41 c. — TekcT : HenocpeaCTBEHHbIH.

10. Mwumypuna, O.A. DJICKTPOXMMHYECKHE IPOIECChl: METOJUYECKHE yKa3aHUs K
nabopaTopHoil paboTe MO JUCHUIUIMHE «XHUMHUSA» A OOYdYaIOUIMXCS IO BCEM HalpaBJICHUSM



MOATOTOBKA W CIEIHUATBLHOCTSIM Bcex ¢opm oOyuenus / O.A. Mumypuna, H.U. Poamonosa;

MarsuToropckuil roc. TeXHU4eCKui yH-T uMm. I'. M.

Hocosa, 2017. — 13 ¢. — TeKCT : HeMmOCPeACTBEHHBIN.

HocoBa. — Maruuroropck : MI'TY um. I'. H.

r) [Ilporpammuoe odecneuenne u UHTEpHET-pecypcehI:

IIporpammuoe obecnevyenue

Haumenoanue 110 Ne norosopa Cpox AeiicTBus

JIMLCH3UH

MS Windows 7 Professional (s 1557 18 o1 08.10.2018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional 1 767 17 o1 27.06.2017 27.07.2018

(myst KITaccoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpodHo

7Zip cB000AHO pactpocTpansemoe 10 06eccpoyHO

FAR Manager cB00OOHO pacnpoctpansemoe [10 OecCpoUHO

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

HazBanue xkypca

CchlIKa

DnekTpoHHas 0asza MmepuoAnYecKuX u3gaHuid East
View Information Services, OO0 «IBHUC»

https://dlib.eastview.com/

HanuonaneHas  uH(OpMaMOHHO-aHATUTUYECKAs]
cuctreMa — Poccuickuii HMHIEKC HAay4HOIO
mutuposanus (PMHII)

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

ITouckoBas cucrema Axamemuss Google (Google
Scholar)

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

Wudopmanmonnas cucrema - EgmHoe OKHO
J0CcTyna K MH(QOpMaIMOHHBIM pecypcaM

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

denepanbHOe  roCyJapcTBEHHOE  OKOJKETHOE
YUpexKICHUE «DenepabHbIA UHCTUTYT
IPOMBIIIJICHHON COOCTBEHHOCTH

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

Poccuiickas I'ocynapcrBenHas o6ubnuorexa.
Karasiorn

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

OnexkTpoHHble pecypcbl O0ubOanoTexku MITY um.
I'.1. HocoBa

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

9. MarepuaibHO-TEXHUYECKOe o0ecreyeHne I CHNIITUHbI

MaTepI/IaHLHO-TSXHI/I‘-ICCKOG obOecrieueHue JUCIMITIIIMHBI BKIIFOYACT:

Tun n Ha3BaHUE ayJUTOPHUH

OcHallleHue ayIuTOpun

HHAWBUAYaAJbHBIX KOHCYHBTB.L[I/II\/’I,
TCKYIIETO KOHTPOJIA U
HpOMe)KYTOHHOﬁ aTTeCTainnu

YyeOHble ayAUTOPUH 15 MynpTUMEIUIIHBIE CpEACTBAa XpaHEHHUS, NepeAaun Hu
NpOBEICHUS 3aHATUN npeaAcTaBlIeHUs HHPOpMaUU

JEKIIMOHHOT0 THIIA

YyeOHble ayAUTOPUH 15 O6opynoBaHue AJis1 BBITOJHEHHS Ja00paTOPHBIX padoT,
npoBeeHUs 1abopaTOPHBIX XUMHUYECKas IOCy/ia, pEaKTUBBI,

3aHSATUH, TPYNIIOBBIX U Harnsigaeie MmaTepuansl: TabOIUIbL, CXEMBI, IJIAKATHI.

[Momemienust s [Tepconanpupie  komnbroTepbl ¢ makerom MS  Office,




Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauTopuun

CaMOCTOSITEIBHON paboThHI
o0yuaromuxcs

BBIXOAOM B IHTEpHET M ¢ [OOCTYIIOM B 3JEKTPOHHYIO

nH(OPMALOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

HOMCH_IGHI/ISI JJI1 XpaHCHUA U
PO HUITAKTHIECKOTO 00CTY)KUBAHHUS
yaeOHOro 000pyAOBaAHUS

Cremnaxu, cef(pl 1711 XpaHEHUsT y4eOHOT0 000pYA0BaHUS
NHCTpYMEHTHI JJIsI pEMOHTA J1ab0opaTOPHOTO

0o0opymoBaHUs.




