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1. Ileain ocBOEHMSI AMCIUTIIIMHBI

[lensiMu OCBOEHMSI UCHUIUIMHBI «XUMUS» sBiIgeTcs (opMupoBaHHE (DyHAAMEHTAIbHBIX
3HAHMH B 00JIaCTU COBPEMEHHOW XUMHH, BKJIIOYAIOIIMX OCHOBHBIE IOHATHS, 3aKOHBl U
3aKOHOMEPHOCTH, OIMCBHIBAIOIIME CBOMCTBA XMMHMYECKHUX COEJIMHEHMI; pa3BUTHUE HABBIKOB
CaMOCTOSITENTbHONW paboThl, HEOOXOMUMBIX JISi MPUMEHEHHS XUMHUYECKUX 3HAHUHM TPU H3Y4YCHHUH
CHEUUAIbHBIX JUCUUIUIMH U JAJIbHEUIIEH TPAaKTUYECKON AESITENbHOCTH.

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

JucrumnamHa «XUMHS» BXOIUT B 0a30BYIO 4acTh 0JIoka 1 oOpa3oBaTebHON TPOrpaMMBI.

Jlyis u3ydeHus: AUCHUILTIHBI HEOOXOIMMBI 3HAHUS, YMEHUS U BIIAJCHUS, CPOPMUPOBAHHBIC B
pe3yibTaTe TOJYYCHHS CpeaHero (MOJHOro) oOmero oO0pa3oBaHUsS MO JUCHUILIMHAM «XHUMHUS,
«Du3ukay, «MaTemMaTuka.

3HaHUSA U YMEHUs OOYy4YaroIIMXCs, MOTYYEHHBbIC MPHU M3YYCHUHM NaHHOW AUCIUIUIMHBI OyayT
HEOOXOMUMBI WM TPU JajdbHEWIIEM W3y4YeHWH TaKUX JAUCHUIUIMH, Kak «be3omacHoCTh
KU3HEIEITeIIbHOCTI Y, «I eomorusy, «Dusndeckas XuMus», «XUMHS (I0TOPEareHTOBY.

3 Komnerenuuu odyuaomerocsi, gopMupyembie B pe3y/ibTaTe 0CBOCHHS TUCHUILIUHBI U
IUVIAHUPYeMble Pe3yJIbTAThl 00y4eHUusI

B pesynabrare OCBOEHMS JUCHMIUIMHBI «XUMHUS» OOydaroluics JOJDKEH o001a1aTh
CJIENYIOIIMMU KOMIIETCHIMAMMU:

CTpyKTYpHBIN 3JIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETEHIIUU
OK-1
CHOCOOHOCTBIO K a0CTPaKTHOMY MBIIIUICHUIO, aHAJIU3Y, CHHTE3Y
3HaTh - OCHOBBI JIOTMKH, HOPMbI KPUTHUYECKOT'0 MOAX04, (POPMbI aHATIN3a;

- METO/IbI a0CTPAKTHOTO MBINIJICHHSI IPU YCTAHOBIEHUU UCTHUHBI;

- METOJbl HAyYHOTO HCCIICIOBAHUS MYTEM MBICICHHOTO PacCUJICHEHUS
oOBbeKkTa (aHanu3) U MyTEM HM3yYEHHUs NpeaMeTa B €ro IEeJIOCTHOCTH,
€MHCTBE €ro YacTeil (CUHTE3)

VYmerb - aJIeKBaTHO BOCHPUHMMATh HWH(POPMAIUIO, JIOTUYECKH BEPHO,
apryMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U TUCBMEHHYIO PEYb,

- C HCIOJb30BAHHEM METOJOB a0CTPAKTHOTO MBIIUICHHUS, aHAIHU3a |
CHMHTE3a aHAM3WPOBAaTh  aJbTEPHATHUBHBIC  BapHAHTBl  PEIICHUS
HCCIEA0BATCILCKUX 3a1a4

Bnanets - HaBBIKAMH TTOCTAHOBKH II€JIH, CLIOCOOHOCTHIO B YCTHOW M MTHUCHMEHHOU
pedn Joru4ecku 0hOPMUTE PE3yTbTAThl MBILIUICHHUS;

- IIeJIOCTHOM CHCTEMOM HaBBIKOB HCHOJIb30BaHUS aOCTPaKTHOTO
MBIIJICHHUS] TIPU PEIIeHUH MPoOsieM, BO3HUKAIOIIUX TPHU BBHITOJIHEHUU
HCCTIEOBATEeNIbCKUX paboT, HaBBIKAMU OTCTAWBaHUSI CBOEM TOUYKH
3peHUst

OIIK-4

TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX ITO3UIIMN OLICHUBATh CTPOCHUE, XMMUYECKUI U MUHEPAJIbHBII
COCTaB 3€MHOM KOpBbI, MOP(OJOTHYeCKHEe OCOOEHHOCTH M TE€HETUYECKHE TUIIbI MECTOPOXKIECHUMN
TBEPABIX IIOJE3HBIX MCKOMAEMBIX IIpU PEUICHUH 3aJad II0 PALMOHAIBHOMY M KOMIIJIEKCHOMY
OCBOEHHIO F€OpECYPCHOI0 NMOTEHIIMAIA HEAP

3HaThb - OCHOBHBIE XUMUYECKUE TIOHATHS, TIOJI0KEHHS U 3aKOHBI;

- COBPEMEHHBIE HAIIPABJICHUS PA3BUTHSI HAYYHBIX TEOPUH;

- METOJbl TEOPETHUYECKOI0 M HKCIIEPUMEHTAIBHOIO HCCIEAOBAHUSA B
00J1aCTH XMMUH PUMEHUTENLHO K MPOPECCHOHANBHOMN 1eATEeIbHOCTH




Ymeth - ONpEACNATh XUMUUYECKHI COCTaB U CTPOCHHE OOBEKTOB OKPYXKAIOIIEH
Cpenbl;
- pelarh pacueTHbIE 33/1a41 IPUMEHUTEIBHO K MaTepraty IporpaMmabl;
- HPOTrHO3HUPOBATH BO3MOXKHOCTH IIPOTCKAHUA CaMOIIPOHU3BOJIbHBIX
MIPOLIECCOB B PA3JIMYHBIX XUMHUECKHUX CHCTEMax

BJIaI[eTb - HaBblKaMHU TNPUMCHCHHA OCHOBHBIX XHWMHYCCKHUX 3aKOHOB B

npo¢eCCUOHAIBHON IEATETHLHOCTH,
- IPAKTUYECKUMH HABbIKAMHU TEOPETUYECKOTO M SKCIEPUMEHTAIBHOIO
HCCIIENOBAHUS B 00JIACTH XUMUHU




4. CTpyKTYypa M coiep:KaHue IUCHUIIHHbI

OO01mast TpyA0€MKOCTh JUCIUILINHBI COCTABISAET 5 3aueTHBIX enuHuIel 180 akaa. yacos:

KOHTakTHas pabora — 19,2 akan. vaca:

— ayautopHas — 16 akaj. 4acos;

— BHeayauTopHas — 3,2 akaj. Jaca,

camocrositenpHas padora — 152,1 akan. gaca,;

MMOATOTOBKA K 3K3aMeHy — 8,7 akaj. Jaca
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1. Xumuueckas TepMOAMHAMUKA 1 30 -CAMOCTOSTEIEHOE n3ydeHue | SAIMTa KoHTpousbHOM [OK-1
y4eOHOM u Hay4HOif | PA0OTBL. 3YyB
JIUTEpaTyphl; OIIK-4
- pemeHHe  KOHTPOIBHOM 3YyB
paloTHI.
. XuMH4YeCcKasi KHHETHUKA -CaMOCTOSITETIbHOE u3ydeHne | 3ammra KOHTpoIbHOH | OK-
2.X 1 30 y4 3 OK-1
yueOHOi " Hay4HOI1 | paboTBhI. -3yB
JIUTEpaTypBhl; OIIK-4
- pelienue KOHTPOJIbHOU -3yB
paboTHI.
. PactBOpBI - odopmieHue oTuyera  1o|3ammra naboparopHoii| OK-
3.P 1 2 | 521 20 3 0 OK-1
nabopaTOpHBIM paboTam; paboThl. 3amuTa KOHTPOJILHOM |-3YB
-CaMOCTOSITEIIbHOE U3y4eHHE | paboTHI. OIIK-4
yaeOHOM 51 Hay4YHOU -3yB
JUTEpaTyphl;
- pelieHue KOHTPOJIBHOU
paboThI.
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4. JlucriepCHbIE CUCTEMBI 1 30 -CaMOCTOSITEJIbHOE U3y4yeHue |3amunra KoHTposbHOM |OK-1
y4eOHO U Hay4HOMU |pabOTHI. -3yB
JINTEPATYPHI; OIIK-4
- pelieHue KOHTPOJIBHOU -3yB
paboTHI.
5. OKUCIUTENBHO-BOCCTAHOBUTENBHEIE| 1 2 20 -CaMOCTOATEINBLHOE u3ydeHue | 3ammTa KoHTpobHOM |OK-1
MIPOLIECCHI yueOHOU u HAy4YHOM |pabOTHI. -3yB
JINTEPATYPBI; OIIK-4
- peleHue KOHTPOJIbHOU -3yB
paboTHI.
6. DIEKTPOXUMHYECKHE CUCTEMBI 1 2 | 541 22,1 - odopmieHue oTyera  1o|3ammra naboparopnoii | OK-1
nabopaTOpHBIM paboTam; paboThl. 3amuTa KOHTPOJILHOM |-3YB
-CAMOCTOSITETIbHOE ~ U3y4YeHHE|paboThL. OIIK-4
yueOHOM " Hay4YHOU -3yB
TUTEPATYPHI,
- pelieHue KOHTPOJIBHOU
paloTHI.
HToro no aucuuninHe: 1 6 |10/6H1 152,1 Koutpoasnas padora,
IK3aMeH




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B npomecce mpenojaBaHUS — UCHUIUIMHBL  «XUMHS» OPUMEHSAETCA  TpPaJul[MOHHAs
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuuu npoxoAsAT Kak B HMH(pOpMANMOHHOW Qopme, rie MMEEeT MECTO IOCIeI0BaTEeIbHOE
U3JIO)KEHUE MaTepualia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaTbHBIMU CPEICTBAMU, TaK U B (opMe JeKuuii-6ecepl WM Auaiora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTALMKA, TAE€ TEOPETUYECKUUI
MaTepuai 3apaHee BbIAACTCA CTYIEHTaM AJIsi CAMOCTOSATEIbHOIO U3YUEeHHUSI, s IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLUS IPOXOJUT 110 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[ToMuMO 53TOro B JEKUHMH MOTYT MCIOJIb30BAaThCS 3JIEMEHTHI IMPOOJEMHOIO H3JI0KEHHUS.
[IpoGnemHas JeKusi HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMBI, KOTOPYIO B XO/€ U3JI0KEHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs HpeACTaBisieT COOOW 3aHsATHE, Mpearojararomiee
MHUIMUPOBAHHOE TMIpEenojiaBaTeyieM TMPUBICYCHUE AayAUTOPUM K pPEHICHUIO KPYIMHOW HaydyHOMU
npoOJieMbl, pPAacKpPhIBA€T BO3MOXKHBIE IIYTH €€ pEIHICHHUS, I1OKa3bIBACT TEOPETUYECKYI0 U
MPaKTUYECKYI0 3HAYUMOCTh AOCTHKeHud. Ha mpoOrmeMHON JeKuMyM HOBOE 3HAHHWE BBOAMTCS Kak
HEM3BeCTHOE s oOyyatomuxcs. [lonydennas napopManus ycBauBaeTcst Kak JMYHOCTHOE OTKPBITHE
€Ille He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BaHUEM JIEMOHCTPAIIMOHHOTO XUMHUYECKOTO SKCIIEPUMEHTa, KOTOPHIM MO3BOJISIET Hanbosee
[IOJIHO pEeaIn30BaTh METOJ MPOOJEMHOro OOy4eHHs 4Yepe3 IOCTaHOBKY IPOOJEM C IOMOIIBIO
JEMOHCTpAllii SIBIICHUM, peakuuil uiu TmporeccoB. Bo3MOXHO 0OBbEAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU ITPUEMOB MBICJIEHHOTO U PEaIbHOI0 SKCIIEPUMEHTA, YTO J1a€T BO3ZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHON  TEXHOJIOTHH
MPOBOAATCS JIEKLIMU-BU3YAIU3AIMK, B XOJE€ KOTOPBIX H3IIOKEHHE TEOPETUYECKOT0 MarepHuaa
COIIPOBOXKAAETCS MIPE3CHTALIEH.

JIeKIIMOHHBIN MaTepua 3aKperuiseTcss B Xoe J1abopaTopHbIX padoT, B X0A€ KOTOPHIX yueOHas
paboTra MPOBOAMTCS C peadbHBIMH XHMMHUYECKMMH BemlecTBaMu. Ha maboparopHbix paborax
BBITIOJHSIOTCS TPYIIOBbIE WIM HWHAMBUAYAJIbHBIE 3alaHus To mpoiaeHHoi Tteme. [IpoBenenue
1abopaTOPHBIX padOT HEOOXOAUMO MPEIBAPSATH WHCTPYKTAXKEM IO MpaBUiaM 0e30MacHOi paboTHl B
XUMHUecKol abopaTtopuu. OCHOBHBIM YCIIOBHEM JOIYyCKa CTYAEHTOB K JabopaTopHoil pabote
ABIIETCS MX oOs3aTenbHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeOopeThyeckoro BBeneHus. [lpu
MPOBEJICHUN JTa0OpaTOPHBIX 3aHITHH MCIOIB3YyeTCSs METOJ KOHTEKCTHOTO OO0y4YeHHs, KOTOPBIN
MO3BOJISICT YCBOWTH MaTepual IyTEeM BBISBICHUS CBS3e€H MEXITy KOHKPETHBIM 3HAHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooOpa3HO  HCIOJIB30BaThb  TEXHOJOTHIO  KOJJIEKTUBHOIO
B3aMMOOOy4eHusa (mapHylo paboTy) Tpex BHUIOB: CTaTHUuYecKas Iapa, JIUHAMHU4YecKas mapa,
BapHaIlFOHHAs Tapa; COBMEIasi €€ ¢ TeXHOJIOTHEH MOIYIbHOTO O0yueHUs. BBIMOTHUB SKCIIEPUMEHT,
oOyyaroruecs: GopMyIupyrOT 0000IIIEHHBIE BHIBOIBI 10 CEPUH OTBITOB, UCIIOJIB3YsI IPUEMBbI aHAJIOTHH
Y CPaBHEHHUS.

CamocTosTenbHas pabota o0ydaromuxcs sBJISeTCsS OJHUM U3 Hanbosee 3p(HEKTUBHBIX CPENICTB
pa3BUTHs NOTpeOHOCTH K OyaymieMmy camooOpas3oBaHuio. CaMocTosiTenbHas padoTa o0ydyaromuxcs
BKJIIOYAET B ce0si camble pa3sHOoOOpa3Hbie (OpMBI yueOHOUM ACSITENHHOCTU: BBIMOJHEHUE JOMAIITHUX
3aaHul, 3aBepiieHue odopmiieHHs TabOpaTOpHBIX paboOT, MOATOTOBKA K MPAKTHUKyMY, H3ydeHUeE
OCHOBHOTO U JIONOJHHUTENBRHOTO MaTepuaja Mo yuyeOHMKaM M IMOCOOHUSM, YTeHHE M MpopaboTka
HAy4YHOU TUTEepaTyphl B OMOIMOTEKe, HalMcaHue pedepaTroB, MOArOTOBKA K KOJNIOKBUYMaM, SK3aMeHY.

CamocrosiTennpHass paboTa oOydaromuxcs JOKHA OBITh HampaBlieHa Ha 3aKperuieHUs
TEOPETUYECKOT0 MaTepuaya, M3JI0KEHHOTO MpernojaBaTelieM, Ha MpopadOTKy TeM, OTBEJACHHBIX Ha
CaMOCTOSITENIbHOE M3yY€HHE, Ha IMOATOTOBKY K JIa0OpaTOPHBIM 3aHSATHUSIM, BBINOJIHEHHE JOMAIIHUX
3aJJaHu¥ U TIOJITOTOBKY K PYOSKHOMY M 3aKIIOYUTENFHOMY KOHTpOIII0. [loMrMo 3TOoro0, o0ydaromuecs
MIPEJICTABIISIOT Pe3yIbTaThl CBOEH CaMOCTOSITENIbHOM pabOThI B BUJI€ TPE3EHTALIUM.

CamocTtosTenpHas paboTa 00ydaromuxcs Mo AUCHUTUINHE «XUMHUS» BKIIIOYAET PEIIeHUe 3a/1a4
U BBINOJHEHHE 3a/laHui  pPENpoOAyKTHUBHOTO  XapakTepa IO aJrOpUTMy, MPEAJIOKEHHOMY
npernojaBaTesieM.



[Tpu npoBeneHnn pyOEKHOTO U 3aKITIOUUTEIHLHOTO KOHTPOJISI OCHOBHBIMU 33/Ja4aMHU, CTOSLIUMU
mepes MperoaaBaresieM, sBISIOTCS: BBISIBICHHE CTCTICHH IMPAaBWILHOCTH, 00beMa, TIIyOUHBI 3HAHHIA,
YMEHUW, HAaBBIKOB, IIOJIYYEHHBIX IpPH M3YYCHHHM Kypca Hapsay C BBIIBICHUEM CTEIEHHU
CaMOCTOSATENIbHOCTU B IPUMEHEHUHU MMOTYYECHHBIX 3HAHUH, YMEHUM U HaBBIKOB.

CoBpeMEHHbIE HWHTEPAKTUBHBIE CPEACTBA IO3BOJSIOT SKCIEPUMEHTHPOBATH C HOBBIMU
dopmamu koHTposs. OOy4aromuMcs MpeIararoTcs TECThl M 33Ja4d B AJIEKTPOHHOM BHJIE, C
aBTOMATHU3HPOBAHHOW CHUCTEMOW MpoBepkH. B oTimuyue OoT OOBIYHOIO TECTUPOBAHMS TaKOW Crocod
KOHTPOJISI MO3BOJISET OOydYaromMMcs B JII000€ BpeMsi MPOUTH TeCT, MPOaHAIM3UPOBATh OMIMOKH U
MIPOUTH TECT BTOPUYHO.

B nmomosmHeHnn K Kypcy «XHMHH» OOYyYarOIUKUCS MOXET MPOWTH B JHUCTAHIIMOHHON (dopme
oHnaitH-kypc «Kak xumus oOBSICHSET M U3MEHSET OKpyx)atomui mupy». Kypc cocrout u3 10 nexmid.
Kypc nexumii ga€r nepBoHauaabHOE NPEACTABICHHE O XUMHHM U €€ POJIM B XKU3HHM YEIOBEKA M
obmectBa. OH COCTOUT M3 JIBYX yacteid. IlepBas U3 HUX pacCKa3bIBacT O TOM, KaK XUMHUS OOBICHICT
OKPYKalOIIUA MHP: KaK YCTPOEHBI BELIECTBA, MOYEMY M KaK HAYT XUMHUYECKHE PEaKLHH, KaKHhe
BEILIECTBA OIMPEEISIOT CBOMCTBA KUBBIX CUCTEM. BTopas 4acTh MOCBsIIEHA MPUKIATHBIM aClEeKTaM
XUMHH: OHA MOKA3bIBAET, KAK XUMHUS BIMSIET Ha KU3Hb OOIIECTBA U YIYyYIlIaeT MOBCEAHEBHYIO KU3Hb
monel. B Hell pacckas3biBaeTCsi O LEHHBIX MPOAYKTaX XUMUUYECKOW MPOMBIIUIEHHOCTH, XUMUYECKUX
croco6ax MPOM3BOJCTBA PHEPTHHM M HOBBIX MaTepHaliaX, HOBBIX BEIIECTBAaX, UCIIOJIb3YyEeMBIX B OBITY,
COBPEMEHHBIX CTEKJIAX, MUTMEHTaX M Kpackax. EjkeHenenbHble 3aHATHA OyIyT BKIIOYATH MPOCMOTP
TEMATUYECKUX BUJICOJICKIMN U BBIIIOJIHEHUE TECTOBBIX 3a/IaHUM C aBTOMAaTU3UPOBAHHOUN NPOBEPKOM
pe3yabTaTOB M TBOPYECKHX 3alaHUi ¢ mociexyromum oOcyxaenuem Ha (opyme. Kypce smisercs
o011eo0pa3oBaTeIbHbIM, HE TPEOYET CIIeUaIbHOM MOATOTOBKH U PACCUMTAH Ha IIUPOKYIO ayTUTOPHUIO
CIIyIIaTeNIeH, B MEPBYIO O4Yepeb 00YUAIOIUXCs HEXUMMUYECKUX BY30B U (haKyJIbTETOB U JIIOJACH, yKe
MOJIYYMBIIUX BBICIIEE OOpa3oBaHWE, HO KENAIIUX OOJNbIIE Y3HATh 00 OKPYXKAIOUIEeM MHpE U
MOBBICUTH CBOM OOIIIEHAYYHBIN YPOBEHb.

6. YueOHO-MeTOAMYECKOE 00ecTieYeHHe CAMOCTOSITeIbHON padoThl 00y4aroImuxcs

CamocrosTenbHass pabora oOydaroluxcsl MOApa3JeisieTcss Ha ayAUTOPHYI0, KOTopas
NPOHUCXOAUT KaK BO BpeMs JIAOOPAaTOPHBIX 3aHATHH, TaK M Ha IUIAHOBBIX KOHCYJbTALMSX, M Ha
BHEAYJUTOPHYIO, TIPOUCXOJIAIIYIO BO BpeMsI TTOATOTOBKM OOYYAIOIIMMHUCS OTYETOB IO JaOOPATOPHBIM
3aHSATHUSAM U BBIITOJIHEHHS IOMAIIHUX 33 JaHUH.

AymuTopHas —caMoOCTOsITeNbHAs paboTa OO0ydYaromUXcs IpeanojaraeT IMpoXOoXkJIeHHe
TECTHPOBAHUS MO KAKAOMY pa3/iely AUCUUIUIMHBL. TeCThl BKIIOYAIOT TEOPETUIECKHUE U TPAKTUIECKHE
3aJJaHMs, OTBEThl Ha KOTOpBIE TPEOYIOT IIyOOKOr0 MOHMMAaHUS M3Y4YEHHOro MaTepuana. TecTbl
MOCTPOEHBI €JMHOOOPa3HO: K KaXIOMY BOIPOCY IpeUIaraercst 4eThlpe BapHaHTa OTBETOB, Cpean
KOTOPBIX OJMH HJIM HECKOJbKO MpaBUJIbHBIX. OOpaboTKa pe3yibTaTOB OCYLIECTBISAETCS IyTEM
COTIOCTABJICHUS TIOJTYYEHHBIX PE3YIbTATOB C STAJOHHBIMHU U MPOTEKAET OYeHb OBICTPO. MakcumanbHOe
KOJIMYECTBO 0a/IOB B Kak10i Teme Kypca — 10.

Bapl/laHTLI TeMaTHUYECKUX TeCTOBBIX 3aJaHui IJI5 TEKYLIECIr0 KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tecrax mo Teme «XuMuYeckas TEPMOJMHAMHUKA». TEPBBIC MICCTh 3aJaHUN OIICHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 6ai, a BOCEMOE, IEBITOE U IECITOE 3aJaHusa — B 2 Oayua.

Tecr Ne 1

1. Tlpu paccMOTpEHUU XUMHUECKOW PEaKLIUU cucmema O3HAYaer:
a) HUCXOIHbIE peareHThl
0) MPOIYKTHl XUMUYECKON peakiuu
B) PEaKIMOHHBIN COCY]



I) MCXOJHbBIE PEareHThl U MPOIYKThI PEAKIII
2. Tlepsolii 3aK0H (MepBOE HAYaAJI0) TEPMOJTUHAMUKHI MAaTEMaTHUECKU 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 orpunarencH (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHOM cuctemMbl yMeHblaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHUCTEMBbI IOBBIIIAETCS
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 K]I>x/Monb
r) 1/2H2+1/2 I,=HI, AH = 26 K]I»x/mMonb

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.
DOHranbnus 00pa3oBaHus OKcuaa Meau ( || ) 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. Kaxk u3MeHsIeTCs SHTPOHSI PU Pa3I0KEHUH KapOoHaTa KaIbIvs?
a) YBEIMYMBAETCS B) HE YMEHBIIIaeTCs
0) yMeHbIIaeTCst T') HE 3HAI0
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, ceaAbMOE, BOCbBMOE, JAEBATOE M AecaToe — B 1 Oami, a
OJWHHAAIATOE — B 2,5 Oaia.



Tect Ne 1

1. Pasnmen XxumMuu, H3y4aroImAi CKOPOCTH U MEXAHU3MbBI XHMHUYECKUX PEaKIUil, HA3bIBACTCS

a) XUMHYECKasi TepMOJMHAMUKA

0) TepMOXHMHUS

B) XMMHUYECKasi KHHETUKA

2. CKOpOCTh XMMHYECKOM peaKIuu — 370 ...

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

0) U3MEHEeHHE KOJIMYECTBA BEIIECTBA PEareHTOB (WM MPOAYKTOB) PEaKIUU B €AUHUILY BPEMEHH B

enuHuIEe o0bema

B) KOJIMYECTBO BEUIECTBA MPOJIYKTOB PEAKIIUUA K MOMEHTY OKOHYAHWSI pEaKIIun
3. B kakux enmuHHIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKOW 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) PAaBHOBECHBIMH KOHIICHTPALIUSMH MPOIYKTOB PEAKITHH

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 BeIpakKeHHUE JIJII 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. Kakoit oTpe3ok Ha quarpaMme 1MokasbIBaeT 3Ha4eHUeE TeIIOBOro »(dexTa peakuun?

ajl E % .
1
6)2 2
v
B)3 +
4 3
— A

v

XOJl peaKluu

9. UYt0 MOXHO cKa3aTh O peaKkIuu, U300paKEHHOH Ha AUarpaMMe K Bompocy 87
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) IpH MOBBILLIEHUN TEMIIEPaTypPbl

B) TMPY MOBBIIICHUH JTABJICHHUS



11. Jlnsa peakmuu Cuw) + 2 H 2 ) = CH 4 () mpu HEKoTOpOH TemrmepaTrype KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBecHas KOHIIEHTpalusi BOAOpoAa paBHa 1,2 Monb/1. Bbramciaure HCXOTHYIO
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 3amanust - B 1,5 Oamma; cempmoe, BOCBMOE, JEBSTOEC U JIECATOC — B
0,5 6amna.

Tect Nel

1. ns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHUE 3aUIICTCS 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)4
2. Macca (B r) xnopuaa Hatpus B 300 mut 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCI04 paBHO
11 2)2 3)11 4) 13

4. Ins nonasienus ruaponusa xiaopuaa xpoma (I1I) cnegyer

1) 106aBHUTH COJSHYIO KUCIIOTY

2) n00aBHUTH LIET0YD

3) pa3zbaBuUTBH pacTBOP BOMAOI

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUIOTOBJIEHHBIM U3 TUAPOCYIb(paTa KajlbLUsi U BOJbI, CyMMa
KO3 QHUIIMEHTOB B ypaBHEHUU HEOOPATUMON JUCCOIMALIMN PACTBOPEHHOTO 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 BOIbI

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 PAaCTBOPHI MHOTMX COJIEH MOTYT MMETH LIEIOYHYIO WM KHUCIYIO Cpeny.
[IpuuunHoOii 3TOTO ABIAETCA ...

1) osnexrponus coneit

2) JIUCTIPOITOPIIMOHUPOBAHKE COJIEH
3) TuapaTupoBaHUE COJICH

4) THapONIU3 COei

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.  VYkaxwure pazMepbl YaCTUIl KOJUIOUIHBIX CHCTEM
1)  wmeHbie 1 HM
2)  Goabire 100 HM
3) or 1l am g0 100 M

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

3. Jlna Kakoro 3JEeKTPOJUTA MOPOT KOATYJISIIUHN KOJUIOU/IA C MOJIOKUTEIIFHO 3apsKCHHOW YacTHIIeH
JIOJDKEH ObITh HAMMEHBIIIMM?
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 B3ammopeiictBum 20 mu 0,001H wHutpara ceunma (1) ¢ 10 mu 0,02H cynbdara xamus
oOpa3yercs 3016 cynbdara cBunna (I11). K xakomy anektpoay I0MKHBI IEPEMENIaThCsl YACTUIIBI
JCTIEPCHOM (pa3bl mpH 1eKTpoIn3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kadHomy

6. B nBe konObI HaUTO 10 SO MIT 307151 THIPOKCH A *kele3a. [Jisk Toro 4ToObI BBI3BATh KOATYIISIIIHEO
307151 oTpeboBanock 00aBUTh: B mepBy — 5,3 Ma 1H pactBopa xiopuaa xanusi; B APYTyIO —
18,7 mun 0,001H pactBopa ¢dochara nHaTpus. Berumcaure mopor Koarymasiud KakI0To
AIIEKTPOJIUTA.

OKHCAUTEIbHO-BOCCTAHOBHTEIbHBIE npoueccChl

B Tectax mo Tteme «OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE MPOIECCHI»: MEPBOE, BTOPOE, TPEThHE,
YETBEPTOEC M MATOE 3a7aHusl onleHnBatorcs B 0,5 O6amna; mecroe — B 1 6amr; ceapmMoe 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 KMEET MECTO B Cliydae, KOrja ...
1) He#TpasgbHBIC aTOMBI TPEBPAIIAIOTCS B TIOJIOKUTEIHHO-3aPSHKEHHBIC HOHBI
2) TOJOXUTEIBHBIN 3apsi] HOHA YMEHBIIIAETCS



3) OTpHLATENbHBIH 3apsi1 HOHA YBEITHYHBACTCS
3. U3 npencraBieHHbIX HUXKeE peakunii kK OBP nucnponopunoHpoBaHus NIPUHAMJIEKHT ...

1) S+ 2HNO3 = H2SO4 + 2NO
2) 2H>02 =2H,0 + O>
3) Mg+ S=MgS
4. K BOCCTaHOBHTEISIM OTHOCSITCS ...
1)  mertayuibl, BOAOPO, YIICPOI
2)  aKTHBHBIC HEMETAJLIBI
3)  DJIEMEHTHI, HAXOMAIIUECS B CPETHEH YaCTH TIEPHOANICCKOM CHCTEMBI
5. CterneHn OKUCIIEHUS KUCIOpOo/ia a) B BoZIe U 0) B MEPOKCH/IE BOJIOPOIa COOTBETCTBEHHO PaBHBI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a-20-1
6. Ilepmanranar kanusi B OBP, npoTekaroniux B KMUCJIOW cpelie, BOCCTAaHABIMBAETCS JI0 ...
1)  xatmona Mn?
2)  manraHat-uona MnQO4?—
3)  okcuaa mapranmna (1) MnO
7. B peakuum, npotekaromieii mo cxeme CrSz3 + KNOsz =2 KoCrOs + KxSOs4 + 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, BTOpPOE M MATOE 3aJaHUA
olleHUBaIOTCs B |1 0asui; TpeThe U YeTBepToe 3a1anusi— B 1,5 Oasia; mecroe u cenpbmoe — B 2 Oauia.

Tect Nel
1. DaexTpoaHBIN TOTEHIIMAI ONIPEAETISIOT M0 YPaBHEHHIO ...
1) Hepncra
2) MenpeneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuyeckoro siementa Mg|IMgSOs||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 3JICKTPOIn3a pactBopa Hutpata meau (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, 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) 6,7-107
7. IlpuBemuTe CXEMBl DIIEKTPOAHBIX MPOIECCOB M MOJEKYIIPHOE YpaBHEHUE pEaKIuH,
HPOTEKAIOUICH MPH AIEKTPOXUMHYCCKONH KOPpPO3uH raimbBaHonapsl Zn|Mg B CEpHOKHUCION
cpexne. B orBete ykaxkure cymmy K03 (HUIIMEHTOB B MOJIEKYIIIPHOM YpaBHEHUH.
1) 6
2) 5
3) 4
4) 8

BHeaynutopHas camocTosiTe/IbHass paboTa OOYUYaIOIIMXCS OCYIIECTBIISICTCS B BUIC H3yUCHHS
JUTEPATYpPhl TI0 COOTBETCTBYIOIEMY pa3jeiny ¢ MpopaboTKoN Marepuana; opOpMIICHHS OTYETOB IO
71a00PaTOPHBIM padOTaM U BBITOJTHCHHS JOMAITHUX 3a/IaHUH.

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

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

B nomamHem 3aiaHuu 1Mo TeMe «XHUMUYecKash TePMOIMHAMUKAY: TIepBasi 3a/1a4a OI[CHUBACTCS 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 HaIlpaBiICHUE
CaMOTIPOU3BOIBHOTO TEUEHHs PEAKIMH TIPH CTAHAAPTHBIX yCIOBUAX U npu Temmeparype T = 927 °C,
€clii TeII0BOM 3(h(EeKT peaknu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbIIEIAETCS
WIA TIOTJIOUIAETCS HSHEepPrus B XOjA€ peakiuu; O) NpUYMHY HAWJEHHOTO H3MEHEHUS SHTPOIUHU.
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 oOpazoBanuu 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 nomammem 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 ypaBHeHuto: Oz ) ¥2 CO y = 2 CO2 (. HavuanbHble KOHUEHTpAIUU
pearupyromux BemiectB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 Mosb/1. Bo ckoabko pa3 H3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, kornpa mnpopearupyeT 30% CO? Bo CkonbKO pa3 U3MEHSTCS CKOPOCTH
IIPUMOM U OOpaTHOM peakIuy, eClii YBEIUYHUTh JaBJICHHE B CHCTEME B J1Ba pa3a’
3amaua Ne2
IIpu temmeparype 40 °C HekoTOpoe KOJMYECTBO BENIECTBA BCTYHAeT B peakiuio 3a 20MHH.
Paccuuraiite Bpems, mpu KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYNUT B PEAKIHIO NpU
temnepatype 200 °C, eciu TemmepaTypHbIi K03(h(HIMEHT CKOPOCTH PEakluy 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 KOHIEHTPALMU PEAarupyroIIuX BEIIECTB PaBHBI:
[H20]=0,3moms/1, [H2] = 0,4 Moab/m1.
3amaua Ned
Jus peaknuonnoit cucremsl: CO ¢y + H20 () = CO2 p + H2 )y HavanbHbIE KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIIEHTPAIIMU BCEX BEIIECTB B MOMEHT
paBHOBECHsI, €CITM KOHCTAHTa paBHOBecHs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHIIEHTpALlUU PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIIMX PEAKIIUA:
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, 0) MpH TMOBBIIMICHUU JaBICHUS, €CIU TeMIeparypa
[IOCTOSIHHA.

Jlomaminee 3aganue Ne 3
mo reme «PacTBopbp)

B nomamnem 3amanuum mo Teme «PacTBopeD»: TepBas, BTOpas, TpPeThs 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 OO0 BEIIECTBA B pacTBOpe; 0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLILHOCTB; T') TUTP; 1) MOJBHYIO JIOJIO BEIIECTBA B PaCTBOPE.

3agaya Ne2

3akoHunTE MOJICKYJIIPHBIC W  HAIIMIIWUTC 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 MOJIEKYJISIPHBIX YPaBHEHUS PEAKIUH K CICTYIOIIUM HOHHBIM:

Ba?* + CrOs*> — BaCrOq;

NHs" + OH — NHiOH;

ZnS + 2H' — Zn** + H.S



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

3amaga NeS

Kakue u3 ciemyromux coseit moasepratorcs ruaponusy: NaSiOs. Cu(NOz)2. KBr? CocraBbte
MOHHBIE U MOJIEKYJIIpDHBIE YpaBHEHMs TMAPOJIM3a COOTBEeTCTBYomMX cosiedl. Kakoe 3Hauenune 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 nomamaeM 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 SJIEKTPOABMKYIIYIO CHIY W OIPEACINTe HANpaBICHHE CaMOMPOU3BOJILHOIO
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 7Be OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mMapel: KNO2, KNOs; u Pb(NO3)2, PbO..
[Monp3ysich TabiMIEH CTaHIAPTHBIX OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX ITOTEHIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peakuuud B ykazanHoi cpeme (HNOs). Paccuwraiite 3HaueHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

Jlomamuee 3axanue Ne 5
10 TeMe «JJIeKTPOXUMHUYEeCKHe 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 3JIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJEKTPOJHBIX TMPOIECCOB U  MOJEKYJISPHOE

ypaBHEHHE TOKOOOpa3yIoIlel peakiiy, MPOTEKAIoIe Mpu paboTe ralbBaHUYECKOTO DIIEMEHTA
Co/Co(NOs3)2 // AI(NOgz)s/Al. Paccuunraiite DJIC (E) raqpBaHHYECKOro 3JIEMEHTa NMPHU CTaHIAPTHBIX
YCIIOBHSIX.

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



3amaga Ne2
IIpuBenure

CXCMBI

JJIEKTPOJHBIX IIPOLECCOB M  MOJIEKYJISIDHBIE YPAaBHEHUS PpEaKLuH,

MPOTEKAIOIINX MPH AJIEKTPOXUMHUYECKON Koppo3uu ranbpBanomapsl Co/Ni: a) B kucimoii cpeze; 6) BO

BJIA’JKHOM BO3YXC.

Omnpenenute yObUTb MacChl aHOAA MPH KOPPO3UHM B KHCJIOH cpeae 3a 20 MUH, €ClIM CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHHS OJJIEKTPOJHBIX IIPOLIECCOB (AHOJ HHEPTHBIA) U
MOJIEKYJIIPHOE YPABHEHUE PEAKIUU, IPOUCXOIAILIEH TP SJIEKTPOIIU3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOa.
Bbruuciure (GakTHUecKoe KOJMYECTBO METajlla, MOJYYEHHOrO Ha KaToJe TNPHU DIICKTPOIIH3E

Co(NO3)2, ecitu 3JIeKTPOIIH3 TPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia o Toky coctaBui 85%.
VYKakuTe BO3MOXKHBIC TPUYHHBI YMECHBIIICHHS BBIX0JIa METAJIJIA 110 CPABHEHUIO C PACUETHBIM.

BapuaHnT nomMamHei KOHTPOJILHON padoThI

BAPHUAHT Ne 1

CHUCTEMA 3JIECMCHTOB
CTPOEHUE aTOMA

TEMA 3AJIAHUE
3aganme 1. OKOHYAHWE >IEKTPOHHON (GOPMYIHI ....68%6pY. Vikaxute
MOJIOKEHUE DJIEMEHTa B IEPUOAMYECKON CHUCTEME: TIepUoi, TpYIIILY,
Tema 1. MOATPYMIy, Ha3BaTh 3MeMeHT. COCTaBbTE JIEKTPOHHYIO (PopMyy aToMa
IMepuoguueckas AJEMEHTA. YKaXHUTE 3JIEKTPOHHOE CEMEMCTBO, META/Ul WM HEMETAJlI.

CocraBpTe 3MEKTpOHHO-Tpaduyeckyro (opmyny A yKa3aHHBIX
AJIEKTPOHOB B HOPMAJILHOM COCTOSTHUU.
3aganue 2. VYkazaThb Bce KBaHTOBbIE 4YHCIA [UIsl DJIEKTPOHOB,

OTBEYAIONINX CIIEYIONIeH YEKTPOHHOM hopmyite Sp°

Tema 2.
Kuci1oTHO-0CHOBHEIE
CBOHCTBA BellleCTB

3auaHne. CocraBbTe YpaBHCHU pCaKHHﬁ, IIpH IIOMOIIKU KOTOPBIX MOXKHO
OCYHIICCTBUTL CICAYIOIINEC MPCBPALICHUA
Zn — Zn0O — ZnCl, — Zn(OH),—>Naz[Zn(OH)4]

3aganue 1. s peakmun FesOsx) + Hor = 3Fe0x) + H:Or ompenenmre
BO3MOKHOE HANpaBJICHHE CAMOINPOM3BOIBHOTO TEYCHHS PEAKIUU TIPU
CTAaHJAPTHBIX YCIOBHSAX U Tpu Temmeparype t =1227°C, ecrnu TeruioBoit

Tema 3. 3(deKT 10 3aJaHHOI TeMIepaTypbl HE U3MEHHTCS.
Xumuyeckast VKkakuTe: a) BBIICISICTCS WM TOTIOMAeTCs SHEPrust B XOA€ pPeaKluy, 0)
TE€PMOAHUHAMHUKA MPUYMHY HAWJIEHHOTO WM3MEHEHMs SHTpOIMH. Paccunraiite Temmeparypy, npu
KOTOPOH yCTaHABIIMBAETCS pABHOBECHE U TIPOUCXOIUT cMeHa 3HaKa AG.
3ananme 2. Bprucrure TerioBoit addexr peakumn 3FesO4k) + 8Alk) =
4AI0s3K) + 9Fek), MOB3YsCh CTAHAAPTHBIMHM SHTAIBIMAMH 00pa30BaHMS
pearupyronx BemecTB (mpuiokeHre 3). CKOJIbKO TEIUIOTHI BBIIEIUTCS
(morsotuTcst) pu 00pa3oBaHUM BelliecTBa Fe B kommyectse 56 1?7
3aganue 1. TemneparypHblii K03Q@uieHT peakuuu paseH 2,5. Kax
Tema 4. WU3MEHHUTCSI CKOPOCTh PEAKLMU: a) IPU MOBBIIMIEHUN TeMneparypsl ot 60
XuMH4yecKas 1o 100°C; 6) npu oxJaxkaeHUH peakinoHHon cmecu oT 50 o 30°C?
KHHETHUKA U 3aganue 2. [{ns o6patumoii peakiun FesOux) + Hary = 3FeO) + H20Oq
XHMHYecKoe 3aMMIINATE BBIpa)KEHUE KOHCTaHThI paBHOBecHss AHC, xJlx =+ 69,8.
paBHOBecHe [Tpenyoxxute criocoObl yBEINYEHUsI KOHIIEHTPAILIUH TPOAYKTOB PEAKIIMH.

Tema S. PacTtBopbl

3ananme 1. B 180 M Boas! pactBopeno 20 r cynbhaTa MapraHua.
[Tomyuwicst pactBop ioTHOCTHIO 1,101 /™My, Beraucnure MossipHYTO,
HOPMAaJIbHYIO, MOJISUIbHYIO KOHLIEHTPALUU U MaCCOBYIO JOJIIO
PacTBOPEHHOI'O BELIECTBA.

3aganue 2. CocraBbTe MOJIEKYJIIPHBIE U HOHHO-MOJIEKYJISIPHBIE
YpaBHEHUs pPEaKlMii B3aNMOJEHCTBHSI B paCTBOPAxX 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 OKHUCIIMTCIIb U BOCCTAHOBUTCIIb, HAITMIIIUTE

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

DyieKTpoXuMHUYeckue | Zn U Ag , MOrpyKEHHBIX B PAaCTBOPBI UX COJIEH C KOHLUEHTpalMeld HOHOB

3ananue 1. /{75 rampBaHMYECKOT0 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. CocTtaBbTe ypaBHEHUS 3JIEKTPOIHBIX IPOLECCOB (aHO[
MHEPTHBII) U MOJIEKYJIIPHOE YPaBHEHUE peaKIK, IPOXOasillel mpu
AIIEKTPOJIM3E PacIlIaBa WK pacTBopa dnekrponuta pacmias CaClz .
Beruucnure Maccy MeTasuia BbISIMBLIETOCs Ha KaTo/e, €CIH
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 raibBaHonapel: 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 TEPMOJAMHAMUKH (BBIBOJ).

OHTaNBNUA KaK (GYHKLUSA COCTOSHUS CUCTEMbI. DHTANbIINSA 00pa30BaHMs BEIIECTBA.
TemoBoit >pdext xumuueckoil peakuuu. DakTopbl, BIUAIOINIME Ha TEIUIOBOM A(QeKT
XUMHUYECKON PEaKIHH.

Tepmoxumust. 3axoH ['ecca.

CnenctBus u3 3akoHa ['ecca.

DHTponus KaKk QYHKIHS COCTOSTHUSI CHCTEMBI.

BTopoii 3ak0OH TEpMOAVHAMUKH.

Tpetnii 3aKOH TEPMOIUHAMHUKHU.

Oueprus ['u66ca.

Hanpasnenue caMonpou3BOJIbHOTO MPOTEKAHUS XUMHUUECKUX PEAKITHIA.

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

BnusiHre KOHIIEHTpalMU Ha CKOPOCTh XUMHUECKOM peakiuu (3aKoH AEWCTBYIOLINX Mace).
Bnusinue temnepatypsl Ha cKOpocTh xumudeckoi peakiun. [Ipasuno Baut — ['odda.
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Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUM. Y paBHEHHE AppeHuyca.

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

BistHue xaranusaropa Ha CKOPOCTb XMMUYECKON PEaKLUU.
["'oMOreHHbIi ¥ TeTepOreHHbI KaTaaus.

KonebarenbHble peakuuu.

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

Cwmemenne xumudeckoro pasHoBecus. [Ipunnun Jle-Illarense.
BiusiHMEe KOHIIEHTpALMK, JAaBJICHUS U TEMIIEPATyphI.

®a30BbIE pABHOBECHS.

@dazoBble AMarpaMMsbl J1J11 OAHOKOMIIOHEHTHBIX CHCTEM.

KonTposbHble Bopockl 1o TeMe «PacTBopbDy

[lonsiTue pactBopa. PactBopuMocTs BeniecTBa. PactBopuMocTs rasa.

PactBopsl. CrocoObl BBIpaKEHHSI KOHIICHTpPALIMUM PAacTBOPOB (MaccoBas JAOJS, MOJSIpHAs
KOHIIEHTpAIUs1, MOJISIPHAs KOHIIEHTPALKs SKBUBAJIEHTa, MOJIbHAS JIOJIS, TUT).

Konnurarueasle cBOMCTBA pacTBOPOB. M ieanbHbIi pacTBOp.

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

OcmMmoc. Ocmotrueckoe napieHue. Cxema 0CMOMETpA.

KuciioTHO-0CHOBHBIE B3aMMOJICHCTBHS BEIECTB.

Honnast Teopusi KUCIOT U OCHOBaHUM AppeHuyca. OCHOBHBIE MOHSATUS U IMOJIOXKEHUS TEOPUU
Appennyca.

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

Crenenp aucconuanuu. CUIbHBIE U C1a0ble AIEKTPOJIUTHI.

Jucconumanus ciadbix 31MeKTpoiauToB. KoHcTaHTa Ariccorualiim.

3akoH pa3basienus OcTBanba.

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 TUAPOIN3A COJICH.

KonnuecTBeHHBIE XapaKTEPUCTUKH MPOIIECcca THIPOIHU3a.

@DakTOpBl, BAUAIOIIUE HA TPOLIECC THAPOIN3A.

KOHTpOJILHLIe BOIIPOCHI 110 TEME «I[ncnepcnble CUCTEMBD»

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

CrpoeHre KOJTOUTHBIX YaCTHLL.

IIpaBuno dasuca — [leckona.

Y CTONYMBOCTD KOMIOUAHBIX cucTeM. CTaOMIIN3aTopBhI.
Koarymsiuust nuo@uiibHbIX U JIHOGOOHBIX KOJTOUIOB.
CenumeHTanus KOJIOUIOB.

Koarynmsanust KoJTOMAHBIX paCTBOPOB JIEKTPOIUTAMMU.
[TpaBuno Hlynsue — [Napau. Koarynupyromas ciocoOHOCTb.
OnTuyeckre CBONCTBA KOJIJIOUTHBIX PacTBOPOB.
DNEeKTpUYECKHE CBOMCTBA KOJUIOUJHBIX PACTBOPOB.
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KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

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

Baxxneiliye okuciIuTe I 1 BOCCTAHOBUTEIH.

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

VYpaBuenue HepHcra.

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

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «JJIeKTPOXUMUYECKHE CHCTEMbI»

DnekTpoxumMmuueckue cuctembl. Kimaccudukamus 31eKTpOXUMUYECKIX MTPOIIECCOB.
DIEKTPOXUMHUYECKHE MTPOLIECCHI, IPOTEKAIOLIUE HA IPAHULIE Pa3/ieiia «METaJlll — pacTBOPY».
INanpBannveckuii 35memMeHT Jdanusmsa — SIkoowu.

DNEeKTPOABUKYIIAsl CUJIa TaJlbBAHUYECKOTO IEMEHTA.

N3mepeHne BIEKTPOAHBIX MMOTEHUMANIOB. Psn  CTaHAAPTHBIX 3JEKTPOJIHBIX MOTEHIUAJIOB.
CBolicTBa METAJIJIOB B COOTBETCTBUHU C UX ITOJIOXKEHUEM B PSIly HANIPSIKEHUM.

Ypasuenue Hepucra.

DJEeKTPOIN3 pacIjiaBoB U pacTBOpoB. KaToaHble M aHOAHBIE IIPOLIECCHI.

OO6benunenHsbiit 3akoH Papazes. Beixoa 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.

DNIEKTPOXUMHUYECKHE CIIOCOOBI 3aLIUTHI OT KOPPO3UU METAIIIOB.

XVMMHYECKNE UCTOYHHUKH TOKA. |'albBaHUYECKHM 2IIEMEHT.

XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XVMMHYECKNE UCTOYHHUKH TOKA. TOIIMBHBIE DJIIEMEHTHI.

7. OueHOYHBIE CPEACTBA AJIs POBEACHUs IPOMEKYTOYHOM aTTeCTALMHI
[IpomexyTouHas  aTTecTalds UMEET LEJIbI0  ONPENEIUTb  CTENEeHb  JOCTHUKEHUS

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

a) Ilnanupyemble pe3yJbTaTbl O0y4eHHs] W OLICHOYHbIC CPEACTBA AJIsl NPOBeICHHUS

NMPOMEKYTOYHOM aTTeCTALMH:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OK-1
CIIOCOOHOCTBIO K

a6CTpaKTHOMy MBIIIJICHUIO, aHAJIU3Y, CHHTC3Y

3HaTh - OCHOBBl  JIOTUKH,  HOpPMBI Ilepeuens meopemuueckux 60npocos
KPUTHYECKOTO  TMOAX01a,  (POPMBI 1. OcHoBHBIE METO/IbI XUMHUYECKOTO aHAIIN3A.
aHaJmn3a; 2. OcHoBHBIE PUOOPHI K 0OOPYIOBAHKE TSI XUMHYECKOTO aHAJIHM3a BEIIECTB.
- METO/Ibl a0CTPAKTHOTO MBIIUICHUS 3. Mertoauku MpoBeaeHUs ONBITOB. [IpaBuiia TeXHUKU O€30MaCHOCTH.
P YCTAHOBJICHUU UCTUHBI,
- METOJbl HAYYHOTO HCCIIECIOBAHHMS
myTéM MBICIIEHHOTO pacuJICHEHUS
o0BbeKTa (aHaMU3) U MYTEM U3YyUEHUS
npeaMera B €ro  IEJIOCTHOCTH,
€IMHCTBE €ro YacTeil (CHHTE3)
Ymetb - a/IeKBaTHO BOCIIPUHUMATh Ilpumepnsvle npakmuyeckue 3a0anus
nHPOpPMAILHIO, JIOTUYECKH BEPHO, 1. Onpenenuth ¢ KaKUMH U3 YKa3aHHBIX HUKE BEIIECTB MOXKET B3aUMOJICHCTBOBAThH PAacTBOP

apryMEHTUPOBAHO U SICHO CTPOWTH
YCTHYIO ¥ IUCBMEHHYIO PEyb;

- C MHCIOJb30BAHUEM  METOMOB
abCTPaKTHOTO MBIIIJICHUS], aHAJIN3a
u CUHTE3a aHAJIM3UPOBATh
aNbTEPHATHBHBIC BAapUAHTHI
peLICHUS UCCIIEN0BATEIbCKUX 3a1a4

TMJIPOKCUA Kajusl: MOA0BoJopoaHas kuciorta, xiaopun meau (II), oxcun yrnepona (IV), oxcun
ceunua (II), rugpokcun amoMuHUA, TUAPOKCHA aMMOHHUS. CocTaBbTE€ YpaBHEHMSI BO3MOXKHBIX
peakiuii B MOJIEKYJISIpHOW U MOHHO-MOJIEKYJISIpHOU (hopMmax.

2. Ormpenenute BO3MOXXHOCTh BOCCTAaHOBJIEHHs OKcuaa sxene3a FesOs yrmepomom npum
cTaHaapTHbIX ycnoBusx u Temrneparype 1100 K. Peakuus Boccranosnenus FesOa: FesOsw) +4C) =
= 3F9(1<) + 4CO(I‘)

3. TemneparypHblii k03¢ UIMEHT peakuu paBeH 2,5. Kak U3MEHHTCS CKOPOCTb peakiuu: a)
1pu noBblieHnu TemnepaTtypsl oT 60 1o 100°C; 6) npu oxnakAeHUH peaKMoOHHON cmecH oT 50 1o
30°C?

4. JIns obpatumoit peakimu Fe3Oxx) + Hary = 3FeOk) + H2O(r 3anmimmTe BbIpakeHHEe KOHCTAHTHI
pasHoBecust AH°, x/[x = + 69,8. Ilpemnoxure cnocoObl yBeIMYEHHUsST KOHIIEHTPALUN MPOJYKTOB
peaxuu.

5. Ilpu npokanMBaHUM METAJUIMYECKOTO THTaHAa oOpaszyercs Oenblii MOPOIIOK, KOTOPBIH
pacTBopsieTCsl B KOHLEHTPUPOBAaHHOW CEpHOM KHCIOT€ M CIUIaBisieTcs coO Ienouybto. Yto
npescTaBisieT codoi 3To coennHenre? Hanummre ypaBHEHUS BCEX YKa3aHHBIX peaKIuil.

6. CKOJIbKO MUJUTMIUTPOB 96%-HOro pacTBOpa CEPHON KHCIOTHI C INIOTHOCTHIO 1,84 r/mi




CTpyKTypHBIii
DJIEMEHT

[Tnanupyemble pe3ynbTaThl

OneHouHble CpeacTBa

oOyueHus
KOMIIETEHINH
notpeOyeTcs s npurorosienus 2 i1 0,25M pactBopa?

7. Kakue BemecTBAa M B KaKOM KOJIMUECTBE BbIAENATCA mnpu mnpoxoxaeHuu 48250 Kin
3NIeKTpUYUECTBa vepe3 pactBop xjopuaa Mmapranina (11)? CocraBbTe cxemy 3JI€KTpOJIM3a 3TOTO
pacTBopa.

8. AmromuHuii ckienaH ¢ Menpro. Kakoil u3 MeTaiioB OyaeT KOppOAHPOBATH B CPEeAC CEPHOU
KHCJIOTHI M aTMocepe BiaaxHOoro Bo3ayxa? CocTaBbTe CXEMbI AIEKTPOXHUMHUYECKON KOPPO3UH.

Bnaners - HaBbIKAMHM TIOCTAHOBKM LEJH, Ilpumepnsvle npakmuyeckue 3a0anHu::
CIIOCOOHOCTBIO B YCTHOH W IIpoBecTn aHaIN3 BIUSHUS KOHIICHTPALMA HA CKOPOCTh XUMUYECKOW peaKIuu
nucbMeHHOM — peun  Jormueckd [ NaxS203 + HoSOs4 = S + SO, + NaxSOs + H2O mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn
0opOPMUTH PE3yNIbTATHI MBIIIIICHUS; | 00pabOTKY TOJYYEHHBIX JIAHHBIX C HCIOJB30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX
- LEJOCTHOW CHUCTEeMOW HAaBBIKOB | TEXHOJOTHA. Pe3ynbTaTsl ONTOB MPEACTaBUThH B BUJE TaOIHIIBI 1.
WCIIOJIb30BaHUS a0CTpaKTHOTO Tabmuna 1
MBIIUJICHHUS] TIPU PEUICHUH TPooIieMm, Howmep O6beM, M Konuentpanus Bpewms CkopocTb
BO3HHUKAIOIIMX TPH  BBIIOJHCHUU ombiTa | NaxS,03 H.0 H2SOq4 NazS20s, 102 | nossnenns | peaxrmu, 107,
HCCIIEIOBATENECKUX pabor, MOJIb/JT MYTH, C ¢t
HAaBbIKAMM  OTCTAaMBaHHUS  CBOEH 1 1 7 2 1,3
TOYKH 3PEHUS 2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
[To nanHbIM TabMUIEI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIUU
THOCYNb(aTa HaTpUs, OTIOKHUB Ha ocu abcuucc koHneHtpamuioo NaxS;03, a Ha ocu opAaWHAT —
CKOPOCTb PEaKIUH.
CrenaTh BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIEHTPAIIMH THOCYIb(haTa HaTPHsI.
OIIK-4

TOTOBHOCTBIO C €CTCCTBCHHOHAYYHBIX HO3I/II_II/II71 OLICHUBATh CTPOCHUC, XUMHYECKUHN U MHHCpaHBHBIﬁ COCTaB 3€MHOM KOpHI, MOp(I)OHOTI/I‘{CCKI/IC 0COOEHHOCTH
N TCHETHYCCKHEC THIIBI M€CTOpO)K)1€HHI71 TBCPABIX IIOJIE3HBIX HCKOIACMBIX IIPpU PEHICHUU 3aaad 110 palUOHAJIBHOMY H KOMIINIECKCHOMY OCBOCHHIO
TCOPCCYPCHOI'0 NOTCHIHAJIA HCAP

3HaTh

- OCHOBHBIE XHMHUYCCKHEC IIOHATHA,
ITOJIOXKCHUA U 3aKOHBI,

Hepeueub meopemuidecKux 60onpocoe:

1. OCHOBBI XMMHUYECKOH TCPMOANHAMHUKU: CUCTCMA, TCPMOANMHAMUYCCKHUC TApaMCTPhI




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeacTBa

- COBpEMEHHBbIC  HANpaBJICHUS
pPa3BUTHUSA HAYYHBIX TEOPUI;

- METOJbl  TCOPETHYECKOro U
SKCIICPUMCHTAJIIbHOT'O UCCIICAOBAHNA
B 00J1aCTH XUMHUH TIPUMEHUTEIBHO K
po(heCcCHOHATTLHOM e TEIbHOCTH

Uk wm

16.
17.

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

24,
25.
26.
27.

CUCTEMBbI, (YHKIIMH COCTOSIHUSA CUCTEMBI. [IepBbIil 3aKOH TepMOIMHAMUKHU.

OHepreTuka XMMHUYECKHUX IIPOLIECCOB.

OHrtanbnus. 3akoH ['ecca u cieacTBUS U3 HETO.

OHntponus. YpasHeHue bosbliMana. BTopoil u TpeTuii 3aKOHbI TEPMOIMHAMUKHU.

Oneprus [ m60ca. HampaBieHus: XUMUYECKUX TIPOIIECCOB.

Xumnueckasi kuHetuka. CKOpoCTh XUMUUYECKOU peakiuu. CpeaHsst U UCTUHHAST CKOPOCTH
peakunn. Kunernueckas kpupasi.

CKopocCTb peakuy U METO/IbI €€ PEryJIMPOBAHHUS.

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

DHeprusi akTUBauu. AKTUBUPOBAHHBIA KOMILUIEKC. Y paBHEHHE AppeHuyca.

. KatanuzaTopbl 1 KaTanuTHYECKHE CUCTEMbI. [ OMOT€HHBIN KaTaus.

. KaTtanuzaTopbl 1 KaTanUTHYECKUE CUCTEMBI. [ €TEpOTreHHBIN KaTaIn3.

. XumMuyeckoe papHoBecue. KoHCTaHTa XMMUYECKOTO paBHOBECHSI.

. Cmemenne xumuueckoro paBHosecus. [Ipunuun Jle llarense.

. PactBope1. CriocoOBI BBIpaXKEHUSI KOHIIGHTPAIIUK PACTBOPOB.

. PactBopsI anektposntoB. CTENeHh U KOHCTAHTA JEKTPOJIMTUUECKONW TUCCOIMAIMU. 3aKOH

pa36asnenus OcTBaibaa.

Jucconumanus KUCiI0T, OCHOBaHUM, cosiell. AMQOTEpHbIE 3JIEKTPOTUTHI.

PactBopumocts. IlpousBenenue pacTBopuMOCTH. YcCiIOBHE 00pa3oBaHHsS U PAaCTBOPEHUS
OCAaJIKOB.

Hucconnanus Boasl. MonHOe pounsseneHne Boabl. pH.

IMuaponus comneit. CTeneHb U KOHCTaHTa TUAPOIIU3A.

JHucnepcubie cuctemsl. Kinaccudukanus. JInopunsHbie 1 110(0OHBIE KOJUIOUIBI.

CrpoeHne KOJUTOUIHBIX YacTHULL.

Koarynsnus KoJsIOMaHbIX pacTBOPOB.

OKuCIUTENBHO-BOCCTAHOBUTENbHBIE CBOWMCTBA BemlecTB. Kiaccupukanus OKHUCIUTENIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUH.

DNEKTPOXUMHUUECKHE CUCTEMBI. 3akoHbI Dapanes. DIEKTPOAHBIN OTEHIUAL.
IManpBarmveckwmii amement Jlannamsa Axoou.

DIEKTPOXUMHUYECKHE CUCTEMBI: MIEKTPOJIN3 pacIulaBoB. IIpuMeHenune 3meKkTpoaunsa.
OnexTpoan3. AHOIHBIA U KaTOAHBIN MPOILIECCHI NMPHU JEKTPOIN3e pacTBOPoB. [IpumenHeHue
AJIEKTPOJIN3A.




CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl

JJIEMEHT OneHouHble CpeacTBa
oOyueHus
KOMIIETCHIIMH
28. Koppo3zus. Buabl koppo3uu. CriocoObl 3alUThl METAIJIOB OT KOPPO3HH.
YMers - OIpEeACNATh XUMHUUYECKUI COCTaB U Ilpumepnvle npakmuueckue 3a0anun:

CTpOeHHE OOBEKTOB OKpYKarolen

Cpelibl;

- pemlarb  pacyeTHble  3aJa4Mu
MIPUMEHUTEIEHO K MaTepuany
IIPOrpamMBl;

- TPOTHO3UPOBATH BO3MOXKHOCTH
MIPOTEKAHUS CaMONPOU3BOJIbHBIX
IIPOLIECCOB B Pa3IUYHBIX

XUMHNYCCKHUX CUCTEMAX

1. Hanmcarh 51eKTpOHHBIE ypaBHEHHUS OJJIEKTPOJIHBIX IPOIECCOB, ypaBHEHUE CYMMAapHOMN
TOKOOOpa3yromei peakuuu, BeIMUCIUTh J/IC raqpBaHHYECKOTO 3JIEMEHTA, €CIIM KOHIEHTPAIUU
MOHOB MeTauIoB paBHbL: [Al**]=0,001 moms/i1, [C0?*]=0,1 Momb/1.

2. Hanmucatb MOHHBIE ¥ MOJIEKYJIApHBIE ypaBHeHHS peakiuii ruaponu3a coieid: K3POs; NazSOqy;
ZnCl,.

3. 3aKOHUYUTH YpaBHEHUsI peakLUii, HaKCaB UX B MOJIEKYJISIPHONU U MOHHOM popmax:

Al(OH)3 + NaOH —, Ko,CO3 + H,SO4 —, H2S + KOH —.

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

5. CocraBbTe ypaBHEHHS OKUCINTEIEHO-BOCCTAHOBUTEIBHBIX PEaKIUil:

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

6. HamucaTtp 5JI€KTpOHHBIC YPaBHEHUS 3JIEKTPOTHBIX IPOIECCOB, YpAaBHEHHE CyMMapHON
TOKOOOpa3ytoleit peakuuu, BoIYUCIUTh, DJ[C raibBaHMYECKOTO 3JEMEHTa, €CIM KOHILEHTPaluu
MIOHOB MeTa/IoB paBHbL: [Mn?*]=0,01 moms/1, [Au*]=0,1 Moms/m.

7. 3aKOHUUTH YpaBHEHUs peakiyii, HamucaB UX B MOJIEKYJIIPHON M HOHHOM hopmax:

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

8. Hamucatp ypaBHEHHs peakiMii THAPOIH3a B MOJIEKYIIpHOM U noHHOM BHe: Al2(SO4)3, KCI,
Na2SOs.

9. HamucaTb 3J€KTpOHHBIE YPAaBHEHHUS 3JEKTPOJIHBIX MPOLECCOB, YpPaBHEHHE CYMMAapHOIi
TOKOOOpa3yromel peakuuu, BeMUCIUTh DJ]C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUH
MIOHOB METAIIOB paBHbI: [ZNn?"]=0,01 mMomns/m, [Cu*]=1,0 Mons/m.

10. Cynbdat amomunusi maccoir 36,4 r pactBopwiu B 100 r Boabl. [Im10THOCTE TOTy4€HHOTO
pactBopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Cox; Cm; N(Al2(SO4)3) u N (H20); T.

11. HamucaTh S7I€KTPOHHBIE YpPAaBHEHHUSI AJIEKTPOIAHBIX MPOIECCOB, YPAaBHEHUE CYMMAapHOM
TOKOOOpa3yromei peakuuu, BeIMUCIUTh D/IC raqpBaHHYECKOro 3JIEMEHTA, €CIIM KOHIEHTpaluu
FIOHOB MeTa/IoB paBHbL: [Mn?*]=0,01 moms/1, [Ag*]=1,0 Mo/

12. 3akOHYUTH ypaBHEHUS PEAKLIMii, HAITUCAB UX B MOJIEKYJIIPHOM U HOHHOM BUJIE:

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

13. Onpenenurte TEpMOAMHAMUYECKYIO BO3MOKHOCTH IpoTekaHus peakiuun CaOw) + 2 Cu) =

= CaC2 ) + COw), AHr = 460 /I npu cTanaapTHBIX ycioBuax. PaccunraiiTe TemnepaTypy Havania




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeacTBa

peakuuu, ecau  S(Ca0)=38 Jhx/monb K; S(C)=6 x/monb K; S(CaCz)= 70 x/monb-K;
S(CO)=197 dx/mons-K.

14. CocraBbTe YpaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI:
KMnOs + NaNO; + H2SO4 —, Cr2(S04)3 + Bro + NaOH —.

15. Omnpenenure TEPMOAMHAMHYECKYIO BO3MOKHOCTh IpoTekanus peakuuu 2 Cly ) + 2 H2Oq
=4 HCly) + O2 (), AHr = 115,6 k/Ix npu cTaHZapTHBIX yclloBHsiX. Paccumraiite Temmepatypy
nauana peakuuu, ecian S(Cl2)=223 Jix/monb K; S(H20)=189 JIxx/mons-K; S(HCl)= 187 Ix/momns-K;
S(02)=205 Tx/monbK.

16. Hanucatps ypaBHEHHS peakiliii ruapoin3a B MoJeKyssipHoM 1 nonHoM Bue: CrCls, NaNOs,
K2COa.

17. CoctaBbTe ypaBHEHHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIN:

K2Cr207 + NapS0O3 + H2SO4 —, KMnO4 + NaNO2 + H20 —.

18. I'omorenHas peakuus mnpoTekaeT mo ypaBHeHuto Hz ¢ + b p = 2 Hly. Hauanbnas
KOHIIEHTpauusi Bogopoaa 2,1 mone/n, nonma 1,5 monb/1. Bo CKOMBKO pa3 M3MEHUTCS CKOPOCTh
peakuuu, korga npopearupyet 30% Bogopoaa?

19. B 640 mu Bogst pactBopuiin 160 r xmopuna xenesa (I1I). [moTHOCTh MOTydeHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClz); Cwm; Cox; Cm; N(FeClz) u N (H20); T.

20. Ompenenute TEPMOIUHAMHYCCKYIO BO3MOXHOCTh MPOTeKaHUs peakiuu CSy o +3 Oxn)=
=CO2 (n + 2 SOz (), AHr = -1075 xJIx npu craHAapTHHIX ycinoBHAX. PaccuuTaiite Temmeparypy
Havana peakuuu, eciiu S(CS2)=151 Jx/monb-K; S(02)=205 Tx/mons K; S(CO2)= 213 Jx/monb K;
S(S02)=248 JTx/monb K.

21. Peaknusa uaer mo ypaBHeHHio: 2 Hx ) + So ) = 2 HoSy. HavanpHas kOHIICHTpaIus
BOJIOpOJIa 2 MOJIB/J, cepsl 1,5 Mo/ OnpeaenuTe BO CKOJIBKO pa3 H3MEHUTCS CKOPOCTh PEAKLIUU K
MOMEHTY, Korjia npopearupyet 0,7 Monb/n Bogopoaa?

22. Onpexpenute TEPMOAUNHAMHYECKYIO BO3MOKHOCTD MPOTEKaHUs peakuuu 2 ZNS ) + 3 Oz =
=2 2n0 ) + 2 SOz (), AHr = -890 x>k npu craHAapTHHIX yCloBUsAX. PaccunraiiTe TemnepaTypy
Havana peakiuu, eciu S(ZnS)=58 Ix/mons K; S(02)=205 Tx/mons K; S(ZnO)= 44 JIx/mons K;
S(S02)=248 JTrx/monb-K.

23. HavanpHbIe KOHIIEHTPAIIMK UCXOAHBIX BemecTB B peakiuu: 2 SO ) + Oz ) = 2 SO3 () ObLIH
pasubI 1,8 Mo/ SO2 1 2,4 Moiab/1 Oz2. Bo ckoJIbKO pa3 U3MEHUTCSI CKOPOCTh PEAKIIMH K MOMEHTY,
koraa rnpopearupyet 0,8 mosn/i SO2?

24. B pactBope optodochoproit kuciaorel macco 1200 r m muotHocthio 1,153 1/mMn
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coaepxutcs 312 r HsPOa. Paccuuraiite: w(H3PO4); Cvm; Cox; Cm; N(H3PO4) u N (H20); T.

Bnaners

- HaBbIKAMH MTPUMEHEHHS OCHOBHBIX
XUMHAYECKUX 3aKOHOB B
npodeccCHnoHATEHOM JIeATEIILHOCTH,

- NPaKTUYCCKHUMHU HaBBIKAMU
TEOPETUYECCKOTO u
IKCIEPUMEHTAIBHOTO UCCIICIOBAHUS
B 00JIaCTH XUMUHU

Ilpumepnvle npakmuueckue 3a0anun:

1. Mg peakunu CHy () + CO2 ) = 2 CO () + 2 Hz () onpenenuTe BO3MOKHOE HAIpaBICHUE
CaMONPOM3BOJILHOTO TEYCHHUS DPEAKUUU IPH CTAaHJAPTHBIX YCIOBUSAX W MpH  Temmeparype T
=927°C, ecinu TeroBoii >3GdEKT peakIny 10 3aJaHHON TEeMIEpaTyphl He M3MEHHUTCS. YKaKHUTE: a)
BBIJICJIICTCS. WIIM TIOTJIOUIAETCS SHEPrHsi B XOJ€ Peakuuu; 0) MpUYMHY HAWJCHHOTO W3MEHEHHS
sHTponuu. Paccunraiite TemnepaTypy Hayala peaKiim.

2. Bripaszute depe3 KOHIEHTpAIMH PEareHTOB KOHCTAaHTHI PAaBHOBECHUS CIICAYIOMIMX PEaKIUii
N2w) + 3 Har) = 2 NH3p, AH = -92,2 k/[x. YkaxkuTe HanpaBlieHUE CMEUICHHUS XHMHYECKOTO
PaBHOBECHSI STHX PEAKLMWi: a) MPH MOHIKEHUH TEMIIEPATyphl, €CIIM JaBJICHHUE TIOCTOSHHO; 0) Ipu
MOBBILICHUH JIABJICHUS, €CIIH TeMIIepaTypa MOCTOSHHA.

3. CkoIbKO MUUTMIHTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIOTHI C TUIOTHOCTHIO 1,84 1/mi
notpedyetcs amns npurorosienus 2 i1 0,25M pactopa?

4. Kakue wu3 crnepyromux cosed moxaseprarorcs ruaponusy: NapSiOs. Cu(NOs).. KBr?
CocTaBpTe MOHHBIE M MOJEKYJSPHbIE ypaBHEHHUS THAPOIU3a COOTBETCTBYHOIIUX coleil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPBI 3TUX COJIEH?

5. 3omb rumpokcua Maraus nonydeH nyrem cmemuBanus 0,02 i1 0,01H. pactBopa MgClz u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TMOJY4EHHOTO 30JI1 W HAIUIIATE
(bopMyity ero MULEILIBI.

6. PaccunTaiiTe 2JIEKTPOABIDKYILYIO CUITy U ONpPEJENIUTE HalpaBiIeHHE CaMOIPOU3BOJILHOTO
IOPOTEKaHUs pPEaKUUW TpPU CTAHAAPTHBIX YCIOBUSAX, MCIONb3YSl 3HAUEHHUs OKUCIUTENBHO-
BOCCTaHOBUTENBHBIX MoTeHImanoB HJ + H3POs — Jo + H3PO3 + HO.

7. IlpuBenute cXeMbl 3JEKTPOJHBIX IPOLECCOB W MOJEKYJSPHbIE YpPAaBHEHMs peaKIHid,
NPOTEKAIOIINX MPH IEKTPOXUMHUYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucio# cpene; 6) Bo
BJIaKHOM Bo3ayxe. Onpenenute yObUIb Macchl aHOJIa IPU KOPPO3MM B KUCION cpene 3a 20 MuH,
€CJI CKOPOCTh Kopposun coctaBuia 0,01 r/4.

8. CocTaBbTe JIEKTPOHHO-MOHHBIE YPABHEHUS DJIEKTPOIHBIX MPOLIECCOB (aHO MHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKIINH, MPOUCXOASIICH TpH dtekTposnse pactBopa CoSO4,
Beruucnute pakTryeckoe KOJIMUECTBO MeTalia, OJy4eHHOTO Ha KaToJIe MPH JIEKTPOIIH3E
Co(NO3)2, eciu 351eKTPOIA3 MPOBOAKIM B TeueHuH |1 4. BeIxoa MeTasmia mo ToKy coctaBui 85%.
YKaxuTe BO3SMOXKHbBIE IPUUUHBI YMEHBIIIEHHSI BHIX0/1a METAJJIA 110 CPABHEHMIO C PACUETHBIM.




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

[IpomexyTouHas arrecTanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHYECKHE BOMPOCHI,
MO3BOJISAIONIME OLIEHUTh YPOBEHb YCBOCHHS OOYYAIOIIUMHCA 3HAHWUH, W MPAKTUYECKHE 3aJaHHUSA,
BBISBJISIIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BIaJICHUHN, POBOIUTCS B hopMe IK3aMeHa.

DK3aMeH N0 JaHHOW JUCHUIUIMHE TPOBOJAUTCS B YCTHON (pOpMeE MO SK3aMEHAI[MOHHBIM OUJIeTaM,
KKl U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OJJHO MPAKTHYECKOE 3aJaHHe.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA.

— Ha OLEHKY «OTJIU4YHO» (5 OamnoB) — oOydalomuics JEMOHCTPUPYET BBICOKHII YpPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHI[MI1, BCECTOPOHHEE, CUCTEMATUYECKOe U IIyOOKOe 3HAHUE Y4eOHOTO
MaTtepuaia, CBOOOJHO BBINMOJHACT TMPAKTHYECKUE 3aJaHHs, CBOOOAHO ONEpUPYET 3HAHHUIMH,
YMEHHSIMH, IPUMEHSIET UX B CUTYalUsIX MOBBIIICHHON CJIOKHOCTH.

— Ha OIEHKY «Xxopomo» (4 Oamra) — oOydJalImUKCS JIEMOHCTPUPYET CpPEAHHH YpPOBCHD
c(OPMUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIE 3HAHUS, YMEHHS OCBOCHBI, HO JOIYCKAaIOTCs
HE3HAYUTENIbHBIC OIIMOKH, HETOYHOCTH, 3aTPyIHEHHS NPH AaHATUTHUYECKUX ONepalusx, HepeHoce
3HAHUW U YMEHUH Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIUH.

— Ha OLIEHKY «y0BJIETBOPHUTEJIBHO» (3 Oaiia) — o0yyaromuiicst 1eMOHCTPUPYET OPOrOBbIN YPOBEHB
c(OPMUPOBAHHOCTH KOMIIETEHIIMN: B XOJ€ KOHTPOJIbHBIX MEPOINPUSATHI JOMYCKAIOTCA OIIMOKH,
MIPOSIBIIIETCS. OTCYTCTBUE OTICIBHBIX 3HAHWW, YMEHHWH, HABBIKOB, OOYYAIONIMICS HWCIBITHIBACT
3HAYUTENIbHBIE 3aTPYIHEHUS MPU ONEPUPOBAHUU 3HAHHUSIMH U YMEHHUSMHU IPHU UX MEPEHOCE HAa HOBBIC
CUTYyallUH.

— Ha OLICHKY «HeyI0BJIeTBOPUTEILHO» (2 6amia) — oOyJaromuiics 1eMOHCTPUPYET 3HaHUS He Oolee
20% TeOpeTHYECKOro Marepuaya, JOIMYyCKAaeT CYIIECTBEHHBIC OIMMOKH, HE MOXET I10Ka3aTh
MHTEJUIEKTYalIbHbIE HABBIKU PELICHUS MPOCTHIX 3a/1a4.

— Ha OICHKY «HEY/JOBJIETBOPUTEJbHO» (1 0amr) — oOydJarommiics HE MOXKET TMOKa3aTh 3HAHUS HA
YPOBHE BOCIIPOU3BEACHUA U OOBSICHEHUsS HHPOpPMAIMU, HE MOXKET MOKa3aTh HHTEJUICKTyalbHbIE
HABBIKU PEIICHUS MPOCTHIX 3a/1ad.
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r) lIporpammuoe o0ecnieuenune u UHTEpHET-pecypcebl:

IIporpammuoe obecnevyenue

Haumenoanue 10 Ne norosopa Cpox aeiicTsus

JIMIICH3UN

MS Windows 7 Professional (s 15571 o 08.10.2018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional |y 757 17 o1 27.06.2017 27.07.2018

(m1st KITAccoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 OeccpodHO

7Zip cB00OHO pacnpoctpansemoe 10 OECCPOUHO

FAR Manager cB000THO pacnpocTpansemoe [10 0OECCPOYHO

IIpodeccnonanbubie 6a3bl JAHHBIX U HHGOPMAIHOHHBbIE CTIPABOYHbIE CUCTEMBI
Hassanue kypca CchblliKa

DOnekTpoHHas 0aza mepuoAnYecKux u3gaHuii East
View Information Services, OO0 «MBUC»
Hammonanenass uHGOpMaIMOHHO-aHATUTHYECKAS
cucteMma — Poccuiickuii  unmexkc mayunoro|URL: https://elibrary.ru/project_risc.asp
uutupoBanus (PUHII)
ITouckoBas cucrema Axamemusi Google (Google
Scholar)
Nudopmanuonnas cucrema - EgwHoe 0OKHO
JI0CTYIa K HHGOPMAIIMOHHBIM pecypcam
denepanbHOe  TOCYJAPCTBEHHOE  OFOJKETHOE
YUPEKICHUE «DenepanbHbIi uncrutyt|URL: http://www1.fips.ru/
MIPOMBIIIIICHHOW COOCTBEHHOCTH»
Poccuiickas ~ T'ocymapcTBeHHass ~ OubOimoTexa.
Karanoru
DnexTpoHHBIe pecypcbl Oubmuoreku MITY wm.
I'.1. HocoBa

https://dlib.eastview.com/

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

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

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

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




9. MaTrepuaibHO-TEXHUYECKOE O0ecneyeHne T CHUIIIUHbI

MaTepI/IaJ'IBHO'TeXHI/ILICCKOG obOecrieueHue JUCIMITIIIMHBI BKIIIOYACT:

Twun u Ha3BaHHE AyJUTOpUN

OcHarnieHue ayJIuTOpHu

YueOHbIC ayAUTOPUH IS
IPOBEICHUS 3aHATHI JIEKIIHOHHOTO
THIIA

MynbTUMEIUEHBIE CPEACTBA XPaHEHHUs, Iepeladyu u
npeJcTaBIeHuss HHPOPMALIUU

Y4eOHble ayIUTOPUH AJIs
IPOBEJICHUS J1A00PATOPHBIX
3aHATUH, TPYNIIOBBIX U
WHJUBUTYaJIbHBIX KOHCYJIbTAILINM,
TEKYILIEro KOHTPOJIS U
IIPOMEXKYTOYHOM aTTECTALNKU

O6opynoBaHue JIsl BHITOJIHEHUS J1a00paTOPHBIX padoT,
XUMHUYECKas MOCYy/1a, PEaKTHUBBI,
Harnsgaeie MaTepuanbl: TaOIUIBI, CXEMBbI, IJIAKATHI.

IMTomernenus g caMOCTOSITEIbHON
paboThI 00YJAFOIIIUXCS

Ilepconanpubie  kommbioTepsl ¢ maketom MS  Office,
BBIXOJIOM B VIHTEpHET M C JOCTYIIOM B 3JIEKTPOHHYIO
UH()OPMAIIMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCUTETA

[Momermenus st XpaHeHUS U
POQUIAKTHIECKOTO 00CTYKUBAHUS
yueOHOro 000pyAOBaAHUS

Crennaxu, cefdbl 11 XpaHSHUsT y4eOHOT0 000pYI0BaHUS
WNHCTpYyMEHTBI Ik peMOHTa J1ab0opaTOpPHOTO
000pyaOBaHHS.




