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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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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
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paloTHI.
HToro nmo fucmuiinue: 1 6 |10/41 152,1 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



JAucnepcHble CHCTEMBbI

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

Tect Nel

1.  Vkaxwure pazMepbl 4acTHUI] KOJUIOUTHBIX CHCTEM
1) wmenbme 1 oM
2)  Gombire 100 HM
3) or 1l am g0 100 am

2. Kakme wHOHBI CHOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIIBI KOTOPOTO HWMEIOT
MOJIOKUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHHOHBI
3)  moJsipHBIC MOJIEKYIT

3. Jlna Kakoro 3JE€KTPOJUTA MOPOT KOATYJISAIUHN KOJUIOU/IA C MOJIOKUTEIILHO 3apsKEHHOM YacTUiiei
JIOJDKEH ObITh HAMMEHBIIIHM?
1)  xuopua 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 MOHHOTO cTaduiau3aTopa?
1)  xmopun xenesa (111)
2) Boma
3)  THAPOKCHI Kaus

5.  IIpu B3ammopeiictBum 20 mu 0,001H wHutpara ceunma (1) ¢ 10 mu 0,02H cynbdara xamus
oOpa3yercs 3016 cynbdara cBunna (II). K xakomy anektpony J0MKHBI IepeMeaTbcsi YaCTUIIbI
JCTIEPCHOM (pa3bl mpH 31eKTpoIn3e?
1)  HaxomATCs B COCTOSHHM JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kadHomy

6. B nBe konObI HaUTO 10 SO MIT 307151 THIPOKCH A *Kele3a. JIJIsT TOro 4ToObI BBI3BATh KOATYIISIIIHEO
307151 oTpeboBanock 100aBUTh: B mepBy0 — 5,3 Ma 1H pactBopa xiopuaa xanus; B APYTyHO —
18,7 mun 0,001H pactBopa ¢dochara nHatpus. BeruamcauTe mopor Koarymisiud KakJIOTo
AIIEKTPOJIUTA.

OKHCAUTEIbHO-BOCCTAHOBHUTEIbHBIE npoueccChl

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

Teer 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 CIyJae, KOrja ...
1) He#TpasgbHBIC aTOMBI IPEBPAIIAIOTCS B MOJIOKUTEIbHO-3aPSHKEHHBIC HOHBI
2) TOJOXUTEIBHBIN 3apsi] HOHA YMEHBIIIAETCS
3) oTpuIATENbHBIN 3aps/1 HOHA YBEITHMUHBACTCS
3. U3 npezcraBieHHbIX HIKE peakimii K OBP qucnpornopimoHUpOBaHus IPHHAIICKUT ...



1) S+ 2HNO3 = H2SO4 + 2NO
2) 2H>02 =2H,0 + O2
3) Mg+ S=MgS
4. K BOCCTaHOBHTEISIM OTHOCSITCS ...
1)  mertayuibl, BOAOPO, YIICPOI
2)  aKTHBHBIC HEMETAJLIBI
3)  DJIEMEHTbI, HAXOIAIIUECS B CPETHEH YaCTH TIEPHOANICCKOM CHCTEMBI
5. CrerneHn OKHUCIIEHUSI KUCIIOPO/Ia &) B BOZE M 0) B IIEPOKCHJIE BOIOPOIA COOTBETCTBEHHO PABHHI .. .
1) a)-2;0)-2
2) a)—2;0)+2
3) a-20-1
6. Ilepmanranar kanusi B OBP, npoTekaronux B KHUCJION cpelie, BOCCTAaHABIMBAETCS JI0 ...
1)  xatmona Mn?
2)  manraHat-uona MnO4?—
3) okcuaa mapranmna (1) MnO
7. B peakuuu, nporekaromieii mo cxeme Cr.Sz3 + KNOsz > KoCrOs + KzSOs + NO okucienuto
MIOJIBEPTAIOTCS CIEIYIOLIUE STIEMEHTHI ...
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 KMNnOs + HCloun, =2 ... paBHa
1) 30 2) 26 3)35

3HeKTpOXI/IMI/I‘IECKI/Ie CHUCTEMBbI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHUCTEMBI»: IEpPBOE, BTOPOE M MATOEC 3aJaHUA
olleHUBaIOTCs B 1 0asui; TpeThe U YeTBepToe 3a1anusi— B 1,5 Oaia; mecroe u cenpbmoe — B 2 Oasuia.

Tect Nel
1. DraexTpoaHBIN MOTEHIIMAN ONIPEACTSIOT 110 YPABHEHHUIO ...
1) Hepncra
2) MenpeneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuyeckoro siementa Mg|IMgSOs||CuSOs|/Cu mpu craHmapTHBIX
YCIIOBUSIX
1) —-2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue mpoaykTel 00pa3yroTcst Ha KaTo/Ie IPH JIEKTPOIIN3e PacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCI0Ta
4) KHuCcIopos
4. VYxaxuTe CyMMY KOX(P(PHUIIMESHTOB B ypaBHEHHH dJICKTPOJIHM3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas ¥3 TpPHBEICHHBIX  OKHUCIHMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUH  MPOTEKaeT
CaMOIIPOU3BOJIHLHO B MIPSIMOM HAIPaBICHUH?

1). FeSO4 + Cu —-...



2) CuSO4+ Fe —...
3) CuSOs+ Na—...
4) HCl+Cu—...
6. Bprumciure Maccy NMHKA, MOJYYEHHOTO MPH 3JEKTPONu3e Cyib(ara IUHKA, KOTOPBIN
npoBoauiIn B TeueHue 20 cek mpu cuie Toka 1A
1) 2,1-104
2) 0,05
3) 0,013
4) 6,7-107
7. IlpuBenuTe cXeMbl OSJIEKTPOAHBIX IPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakluH,
NPOTEKAIOIICH TPU DICKTPOXMMHUYECKONW KOppo3uH TanbBaHomapsl Zn|MQg B CEepHOKHCION
cpezne. B orBete ykaxkure cymmy K03 (GULHEHTOB B MOJIEKYJIIPHOM YPaBHEHUHU.
1) 6
2) 5
3) 4
4) 8

BHeay,Z[I/ITOpHaH CaMOCTOATCIIbHAA pa60Ta o6yqa}0mnxc;1 OCYIICCTBIIKICTCA B BUAC U3YHUCHUSA

JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3/ielly ¢ MpopaboTKoi Marepuana; ohOPMIICHUS OTYETOB MO
nabopaTOpHBIM paboTaM U BBITIOJHEHHUS JOMAITHUX 3a[aHUH.

BapuanThl TeMaTHYeCKMX JOMAIIHHUX 3aJaHUI J1JI51 BHEAYIMTOPHOI CAMOCTOSATEIbHOI PadoThI
CTY/JA€HTOB M0 TeMaM

Jlomaninee 3aganue Ne 1
1o TeMe «XUMHYeCKasi TEePMOTAUHAMHUKA»

B momamiHeM 3aaHuu 10 TeMe «XHUMHYECKas TEPMOAMHAMUKAY: TIEpBasi 3a/a4a OICHUBAETCS B
2,5 6amna; Bropas — B 1,5 6ayua; Tpeths — B 1 6a.

3ajmaua Nel

Jna peakuun CHs ) + CO2 ) = 2 CO () + 2 Ho () onpenennte BO3MOKHOE HAINpaBICHUE
CaMOMPOM3BOILHOTO TeUeHHUs PEaKIU MPU CTAHAAPTHBIX yCIOBUAX U pu Temmeparype T = 927 °C,
€CITU TETIOBOM A(PPEeKT peakuu A0 3aJJaHHOM TeMIepaTypbl HE U3MEHHUTCS. YKaXHUTe: a) BIIENACTCS
WIA TIOTJIONIAETCS DHEPTUs B XOJA€ peaKknuu; O) TNPUUYMHY HAWICHHOTO HW3MEHEHHUs SHTPOIIHU.
PaccuuTaiite TeMneparypy Hadana peakiuu.

3amaya Ne2

Brrancnute temnoBoit ekt peakuuu: CaCz ) + 2 H20¢) = Ca(OH)z2 ) + C2H2 (1), monb3ysch
CTaHJAPTHBIMHU TEIUIOTAMU OOpPa30BaHHS PEarnpyromux BemecTB. CKOIBKO TETUIOTHI BBIIEIHUTCS HITH
MOTJIOTUTCS Tpu oOpazoBanuu 2,24 1 C2Hz?

3amaga Ne3

[To TepMOXMMHMYECKHMM  ypaBHEHMsSM  paccuuTaiite  TemaoBoil  3d¢exT  peaxiuu:
Ho ¢y + CO2 () = CO () + H2 O¢y. TepmoxuMuyeckne ypaBHEHHUS:

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

6)2CO ) +O2r) =2 CO2 1), AH =-566,2 xJIx.

JlomamHee 3axanue Ne 2
mo TeMe «XHUMHYEeCKAd KHHETHKA»

B ngomammHem 3amaHuu mo Teme «XHUMHUYECKas KUHETUKay: MepBas 3ajada oleHuBaeTcs B 1,5
Oanna; BTopas — B 0,5 Gajuta; TpeThs, yeTBepTas u nsatas — B 1 Ga.

3ajgaua Nel
Peakuus mporekaer mo ypaBHeHuto: Oz ) +2 CO ¢y = 2 CO2 (). HauanbHble KOHIIEHTpaLUu



pearupytomux BemectB paBHbl: [O2] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoabKO pa3 U3MEHUTCS
CKOpOCTh mpsMou peakuuu, korjaa npopearupyet 30% CO? Bo CkoNbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOI ¥ OOpaTHOW PEaKIMH, €CJIU YBEIIMUUTh JaBJICHUE B CUCTEME B JIBa pa3a?
3amaga Ne2
[Ipu Temmeparype 40 °C HekoTOpoe KONMYECTBO BEIIECTBA BCTYNAET B PEaKIHIO 3a 20MUH.
Paccuuraiite Bpemsi, mpu KOTOPOM JTO K€ KOJIMYECTBO BEILIECTBA BCTYNHUT B PEAKIMIO IPHU
temnepatype 200 °C, eciu TemmeparypHbIii KO3((HIMEHT CKOPOCTH Peakluy paBeH 2. Bo CKOIbKO
pa3 U3MEHUTCS MPU ITOM CKOPOCTh pPeaKIuu?
3amaua Ne3
Haiigure HauanbHble KOHUEHTPALMKA HMCXOJHBIX BEUIECTB M KOHCTAHTY PAaBHOBECHS PEAKIUU:
Fe (n + H20 () = FeO () + Hz (1), ecinu paBHOBECHBIE KOHIIEHTPAIIMN PEAarupyroluX BEIIeCTB PaBHBI:
[H20]=0,3moms/11, [H2] = 0,4 Monb/m1.
3amagya Ne4d
Hns peakuumonnoit cucremsl: CO p + H20 ) = CO2 n + Hz (7 HayanapHble KOHIIEHTpaAlUU
pasusl: [H20] = 0,5 Mo/, [CO] = 0,6 Mons/n. OnpeaenuTe KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.
3azmaga Ned
BripasuTte yepe3 KOHIIEHTPAIMK PEareHTOB KOHCTAHThI PABHOBECHS CIIEIYIOLINX PEaKIUil:
N2 + 3 Hogy = 2 NH3 ), AH =-92,2 /1 x;
COzr) + C ) =2 COgy, AH =+160,5 x/lx;
COw) + H20@) = CO2 (1) + Howy), AH = -41,1 x]JIx.
YkaxxuTe HampaBiIeHHE CMEIEHUS XMMHUYECKOTO PAaBHOBECHS 3TUX PEAKIIUii: a) MPU MOHKEHUU
TEMIIepaTyphbl, €CIIM JaBJIEHWE MOCTOSHHO; O) MpH TOBBIIICHUH [aBJICHUS, €CIU TeMmIepaTrypa
MOCTOSTHHA.

Jomamnee 3a1anue Ne 3
1o reme «PacrBopb»

B nomammnem 3amanun mo teme «PacTBopel»: mepBas, BTOpas, TPeTbs W MATas 3a7add
ornieHuBaeTcs B 1 6am; yerBepras u mecras — B 0,5 Gaa.

3agava Nel

B xakom o0beme BojbI crieayeT pactBopuTh 1351 SNCly miast monydyenus 3M pactBopa xjopuaa
onoga (Il) ¢ mnotHOCTRIO p = 1,405 1/MN?

Paccuunraiite: a) maccoByr JOJII0 BEHIECTBa B pacTBope; 0) MOJSIPHYIO KOHIIEHTPAIUIO
HKBHUBAJIEHTA; B) MOJISIIBHOCTb; T) TUTP; /1) MOJBHYIO JIOJIIO BEIIECTBAa B PACTBOPE.

3amaua Ne2

3aKOHYUTE MOJEKYIspHbIE W HANUIINTE COKpAlICHHbIE WOHHBIE YPaBHEHHs peaKIui
B3aMMOJICHCTBUS CIICAYIONINX BEIIECTB:

HBr + NaOH —

AgNO3 + H2S —

MgCl; + KOH —

CaF; + HCl —

Sb(OH); + H>SO4 —

Sb(OH)3 + NaOH —

3amaua Ne3

CocTaBbTe 10 JIBa MOJICKYJISIPHBIX YPABHCHHS PEaKIUi K CIICTYIOIINM HOHHBIM:

Ba?* + CrO4> — BaCrOq;

NHs* + OH — NH4OH;

ZnS + 2H" — Zn?** +H.S

3amaua Ned
Beraucnure pH 0,05M pactBopa cepHOM KHUCIOTHI.

3amaua Ne5



Kakwue u3 caenyrommx coineit moasepratorcs ruaponnsy: NazSiOs. Cu(NOz)2. KBr? CocraBbTe
HOHHBIE U MOJIEKYJISIPHBIE YPAaBHEHUs TMIPOJIM3a COOTBETCTBYIOIMX cosiel. Kakoe 3Hauenue pH (<
WIU> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amagya Neb
Haiinure npoussenenue pacrsopumoctu PhCly, eciu B 200 mut Boabl pactBopsiercs 2,17 T 3Toro

COCIMHCHNA.

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

B pgomamnem 3amanun no teme «OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE IPOLIECCH»: TMEpBas
3a/aua orneHuBaeTcs B 1,5 6auia; BTopas — B 2,5 6aia; Tpeths — B 1 Gai.

3amaga Nel
[TonGepure KOADGUIUEHTHI B ypPaBHEHUSX OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIHIA.

VYKaxuTe TUN KaXI0H peakiivu.

PaccuuTaiite 3EKTPOABIKYIIYIO CHIY W ONPEICIUTE HAMpaBICHUE CaMOIPOU3BOIBHOTO
MPOTCKAHMs TEPBOM PEAKUIUU TPU CTAHIAPTHBIX YCIOBHSIX, HCIIOJIB3YS 3HAYCHUS OKHCIUTEIBHO-
BOCCTAHOBUTEILHBIX ITOTEHI[HAJIOB:

HJ + H3POs — J2 + H3PO3 + H2O

HNO; — HNOs + NO + H20

H[AuCls] + H202 + NaOH — Au + NaCl + Oz + H20

NHsReOs + H» — Re + NH3z + H20

KBrO — O2 + KBr

3ajgaga Ne2

CocTaBbTe YpaBHEHUS OKUCIIUTEIIbHO-BOCCTAHOBHUTEIIBHBIX PEaKIUil:

KMnO4 + NaNO> + H,O —

NaCrO,; + H;02 + NaOH —

Bi(OH)s + NaxS;0g + NaOH —

Bi0O; + C —

Mg + HNO3 (pass) —

3amauga Ne3

Hanbl aBe okuciauTenbHO-BoccTaHOBUTENbHBIE mapbl: KNOz, KNOs; u Pb(NOs)2, PbO..
[Tonmp3ysick TaOMUIECH CTaHAAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IOTCHIIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOH peakumu B  ykasanunoi cpeme (HNOs3). Paccuwmraiite 3HaueHwue
AJIEKTPOBIIKYIIEH CHITBI PEAKITUH.

Jlomamuee 3axanue Ne 5
1o TeMe «JIeKTPOXUMHYECKHE CHCTEMbD)

B momarnem 3amaHuu 1o TeMe « JIeKTPOXUMHUYECKHE CUCTEMBI»: TIepBas 3a/1aya OIICHUBACTCS B
1 Gamn; BTOpas — B 1,5 6amna; TpeThs — B 2,5 6ama.

3amayga Nel
CocTaBbTe DJIEKTPOHHO-MOHHBIC YpPAaBHEHHUS DJEKTPOJHBIX TMPOIECCOB W  MOJEKYISIPHOE

ypaBHEHHE TOKOOOPAa3yIOIIeH peakiuy, MPOTEKarome MpH paboTe raJbBaHUYECKOTO 3JIEMEHTA
Co/Co(NO3)2 // AI(NOgz)s/Al. Paccuntaiite DJIC (E) rajpBaHHYECKOro 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHsB TOTEHIMA aHOJa PaBHBIM CTAaHIAPTHOMY 3HAYEHHIO, PAcCUMTAMTE KOHIIEHTPAIIUIO
KaTHOHOB MeTallyla B KarogHOM pacTtBope, mpu Kortopoir DJIC raibBaHMYECKOTO 3JIE€MEHTa
ymenbmutes Ha 0,02B.

3amaua Ne2

[IpuBemuTe CXEMBI 3JEKTPOAHBIX IPOIECCOB M  MOJEKYJISIPHBIE YpaBHEHHUS pEaKIMi,
MPOTEKAIOIINX MPHU 3JEKTPOXUMHUECKON Kopposuu ramsBanomapsl Co/Ni: a) B kucioii cpeze; 6) BO



BJIA)KHOM BO3YXC.

Omnpenenute yObUIb Macchl aHOJA NMPHU KOPPO3UHM B KUCIIOHN cpene 3a 20 MUH, €ClIM CKOPOCTh
kopposuu cocramia 0,01 /4.

3amaya Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHS OJJIEKTPOJHBIX IPOLECCOB (aHOJI HHEPTHBIA) U
MOJIEKYJISIPHOE YPAaBHEHHE PEAKLIMU, IPOUCXOIAIIEH NP 3JIEKTPOIIU3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOas.

Boruucnute ¢akTuyeckoe KOJIMYECTBO METajula, MOJYYEHHOIO Ha KaToie NIpU 3JEKTPOJIU3e
Co(NO3)2, eciu 37eKTpOIHA3 TPOBOAWIM B TedeHur 1 4. Beixoa Metania mo Toky coctaBui 85%.
VYkaxuTe BO3MOKHBIC TPUUMHBI YMEHBIIIEHUS BBIX0/Ia METaJJIa 110 CPABHEHUIO C PACUETHBIM.

BapuaHT 10MalHeil KOHTPOJIBHOI PadoThI

BAPUAHT Ne 1

CUCTEMA IJIECMCHTOB
CTPOCHHUE aTOMA

TEMA 3AJJAHUE
3aganme 1. OKOHuUaHME >IEKTPOHHOH (GOPMyYIBI ....68°6p . Ykaxute
TIOJIOXKEHHE BJIEMEHTAa B IEPUOJMYECKOH CHCTEMe: INEpHOJ, IPYIIY,
Tema 1. TIOArPYTITy, Ha3BaTh eMeHT. COCTaBbTE AIEKTPOHHYIO (OPMYIy aToMa
Iepuoanyeckasi | >IeMeHTA. YKaKHTE JJEKTPOHHOE CEMEHCTBO, METall MM HEMETall.

CocraBpTe  3JEKTpOHHO-Tpaduueckyro  Gopmyny aus
9JIEKTPOHOB B HOPMAJIBHOM COCTOSIHHU.
3aganue 2. VYka3aTb Bce KBaHTOBbIE 4YHCJA JUIsI DJIEKTPOHOB,
OTBEYAIOMIKX CIIEYIONIEH 3IeKTPOHHOM dopmyrte Sp°

YKa3aHHBIX

Tema 2.
KuciorHo-ocHOBHEIE
CBOJCTBA BelIECTB

3aganue. CocTaBbTe YpaBHEHMsI peakLUi, IPU IOMOIIH KOTOPBIX MOKHO
OCYIIECTBHUTH CIIEIYIOLIHE PEBPAILCHHS
Zn — Zn0O — ZnCl; — Zn(OH)>—>Naz[Zn(OH)4]

3apanme 1. lnsa peakuun FesOsx) + Hor = 3FeOk) + H2Oq) ompenenure
BO3MOKHOE HAIPABJICHAEC CAMOIIPOU3BOJIILHOIO TEYCHHs PEAKIUU  TIPU
CTaHJAPTHBIX YCIOBHSX M mpu Temreparype t =1227°C, ecrmu TemoBoit

Tema 3. 3(heKT 10 3a1aHHOI TeMrepaTypbl He U3MEHHTCS.
Xumuueckasi Vxkaxure: a) BBIICIACTCS WIA TIOMIONIACTCS SHEPrHs B XOJE PEaKiuu; O)
TEPMOIMHAMUKA NPUYMHY HAWIECHHOTO W3MEHEHUWs SHTpornmH. Paccuuraiite Temrieparypy, Npu
KOTOPO YCTaHABJIMBACTCS pAaBHOBECHE 1 TIPOUCXOIUT CMeHa 3Haka AG.
Baganme 2. Bormcivre TerioBoit addext peakimm 3FesOsx) + 8Alk) =
4AILOszx) + 9Fer), MONmb3ysch CTaHIAPTHBIMH OSHTAIBIUSIME OOpa30BaHMSI
pearupyronmx BemiectB (mpwioxkeHue 3). CKOJIBKO TEIUIOThl BBIICIUTCS
(mornoTuTcs) Mpu 00pa30BaHUH BelliecTBa Fe B komdectse 56 17
3ananme 1. TemmneparypHblii kKodpduuueHT peakiuu paseH 2,5. Kak
Tema 4. U3MEHHUTCSl CKOPOCTh PEaKIUU: a) MpHU MOBBIILIEHUU TemmepaTypbl ot 60
XuMuueckas 10 100°C; 6) npu oxJaxJaeHun peakimoHHoi cmecu ot 50 10 30°C?
KHHETHKA U 3ananue 2. /[t oopatumoii peakiuu FesOsx) + Hory = 3FeO) + H2Oq
XHMHYECKoe 3aluIIMTe BhIpaKeHHE KOHCTaHThI paBHOBecus: AHC, k/[x =+ 69,8.
paBHOBecHe [TpennoxuTe crnocoObl yBEeIMUEHUS! KOHIIEHTPAIMH MTPOYKTOB PEaKILIUU.

Tema S. PacTrBopbl

3ananmue 1. B 180 mu Bogsr pactBopero 20 r cynbdaTa MapraHiia.
[MTomyuuncs pactBop rwioTHOCTHIO 1,101 /M. Beraucnure MonspHyto,
HOPMAaJIbHYIO, MOJISUTbHYIO KOHILIEHTPAIIMHU U MacCOBYIO J0JIO
pPacTBOPEHHOI'O BELIECTBA.
3apanue 2. CocTaBpTe MOJIEKYJISIPHBIE H HOHHO-MOJIEKYJISIPHBIE
YpaBHEHMSI PeaKkIUi B3aUMOJCHCTBUS B paCTBOPAaX MEXKIY:

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

NHsOH u MnCly; H2SO4 u Ba(OH)z.
3aganue 3. CocTaBbT€ HMOHHO-MOJIEKYJSIDHBIE U MOJIEKYJSpHBIE




ypaBuenus ruapoausa cojeir NaxSiOs, ShClz, Rb2SO4. Kakoe 3naucHme
pH (>7, <7) uMeI0T pacTBOPHI 3TUX COJIEH?

Tema 6.
OKHCINTETBbHO-
BOCCTAHOBHTEJIbHBIE
CBOiicTBa BelECTB

3apanue. MeTo10M AJIEKTPOHHOTO OanaHca moaoepure KodpPuimeHTsl B
YPaBHEHUSAX, YKAKUTE OKUCITUTENIb U BOCCTAHOBUTEIb, HATUIIIUTE
3JICKTPOHHBIC YPAaBHEHUS IPOIECCOB OKUCICHHS M BOCCTAHOBJICHHS
H3PO3 + KMnO4 + H2SO4 = H3PO4 + MnSO4 + K2SO4 + H20

CuSO4 + H3PO2 + H20O = CuH + H3PO4 + H2S04

Tema 7.
DJIeKTPOXMMUYECKHE
CHCTEMBbI

3apanme 1. /{15 ranpBaHYECcKOro 3JIeMEeHTa, 00pa30BaHHOTO
IUTACTUHAMU U3 METAIIJIOB

Zn u Ag, NOrpyXKeHHBIX B PaCTBOPBI UX COJIEN C KOHIIEHTPAIUEN HOHOB
METaJIJIOB

A™ =0,01 u B™ =0,05

1) cocraBbTE CXeMY rajibBAHUYECKOTO DJICMEHTA;

2) HaNWIIUTE YPaBHEHHUS AJICKTPOIHBIX MPOIIECCOB U TOKOOOpa3yroIei
peaxiuu;

3) paccuuTaiiTe 3JIEKTPOABIKYIIYIO CUITY raJIbBAHUYECKOTO DJICMEHTA.
3aganue 2. CocTtaBbTe ypaBHEHUS 3JIEKTPOIHBIX MPOIECCOB (aHO
WHEPTHBIN ) U MOJIEKYJIIPHOE YPaBHCHUE PEAKITHH, TPOXOISAIICH TPU
AJIEKTPONIM3€E paciliaBa UK pacTBopa 3ekTponauta paciuiaB CaClyz .
BoruncnuTe Maccy MeTasuia BbIACIUBLIETOCs Ha KaToe, €ClU
3JICKTPOJIN3 MPOBOAWIHM IpH cuie Toka A =10,0. B TeueHne BpeMenu = 2,5
4.Beixox Meraa o Toky Br cocrapun  98%.

3aganue 3. CocTtaBbTe ypaBHEHUS dJIEKTPOIHBIX MPOIIECCOB U
MOJICKYJISIPHOE YPaBHEHHE PEAKLIUH, MPOTEKAOUIeH IpH
INEKTPOXUMHUUYECKOI Koppo3uu ransBanonapel: Pb - Sn

a) B KUCIIOM cpefie;

0) B aTMoc(epe BIaKHOTO BO3AYyXA.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM

KoHTpoJsbHbIE BONPOCHI 110 TeMe «XUMHYecKasi TEPMOAUHAMUKA»

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: TOHITHE CUCTEMBI, BUJIBI CHCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

OHTaNBNUA KaK (YHKLHUSA COCTOSHUS CUCTEMbI. DHTANbIINSA 00pa30BaHMs BEIIECTBA.
TermoBoit >@dext xumuueckoil peakuuu. DakTopbl, BIMSIONIME HAa TEIUIOBOH A(deKT

1.
2.
3. Buyrpennss sueprus. Pabora. Temora.
4.  IlepBblii 3aKOH TEPMOAMHAMUKY (BBIBOJ).
S.
6.
XUMHUYECKON peaKIuH.
7.  Tepmoxumus. 3axoH ['ecca.
8.  CneacrtBus u3 3akoHa I'ecca.
9.

DHTponus Kak QYHKIHS COCTOSTHUSI CHCTEMBI.

10. Bropoii 3aKOH TepPMOAMHAMUKH.
11. Tperuii 3aK0H TEPMOIMHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMOPOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

KOHTpOJII)Hble BOIIPOCHI IO TEME «XuMHuUyeckass KHHETHKA

arwDE

Xumnueckass KHHETHKA. CKOPOCTh XMMUYECKOW PEAKIIMU U METO/IbI €€ PETYIUPOBAHMUS.
BnusiHre KOHIIEHTpalMU Ha CKOPOCTh XUMHUECKOM peakiuu (3aKOH AEWCTBYIOLINX Mace).
Bnusinue temnepaTypsl Ha CKOpocTh xumudeckoi peakiuu. [Ipasuno Bant — ['odda.
Teopus akTUBHBIX CTOJIKHOBEHUI AppeHuyca.

DHeprusi akTUBaIMu. Y paBHEeHUE AppeHuyca.
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12.
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Teopust nepexogHOTO KOMIUIEKCA. DHEPreTUYeCcKas JuarpaMmma.
Kpusast MakcBenna — bonbsiimana. DHepreTuueckuii 6apbep.
Karanutrnueckue cucTeMsl.

BistHue xaranusaropa Ha CKOPOCTb XMMUYECKON PEaKIUU.
["'oMOreHHsbIi 1 TeTepOreHHbI KaTaaus.

KonebarenbHble peakuuu.

Xumuyeckoe paBHoBecre. OOpaTuMble U HEOOPATUMBIE PEAKIIUU.
KoHcTanTa XuMHUYECKOTO paBHOBECHS.

Cwmenienue xumudeckoro pasHoBecus. [Tpunuun Jle—Illatense.
BisHne KOHIIEHTpALMH, JABJIECHUS U TEMIIEPATyPHhI.

®a30BbIE pABHOBECHSL.

@dazoBble AMarpaMMsbl JJ11 OAHOKOMIIOHEHTHBIX CHCTEM.

KonTposabHble Bopockl 1o TeMe «PacTBopbDy

ITonsiTue pactBopa. PactBopuMocTs BeniecTBa. PactBopumMocTs rasa.

PactBopsl. CrnocoObl BBIpaKEHHsI KOHIIGHTPALIMM pacTBOPOB (MaccoBas JIOJIs, MOJIApHAs
KOHIIEHTpAIUs1, MOJISIPHAs KOHLIEHTPALIUs SKBUBAJICHTA, MOJIbHAS JIOJIS, THUTP).

Konnurarueasle cBOMCTBA pacTBOPOB. M teanbHbIi pacTBOp.

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

OcMmoc. OcmoTtrueckoe napienrne. CxemMa 0CMOMETpA.

KuciioTHO-0CHOBHBIE B3aMMOJIEHCTBUS BELIECTB.

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 aucconuanyy. CUIbHBIE U CI1a0bIe AIEKTPOJIUTHI.

Jucconmanus ciabbix 31MeKTpoauToB. KoHCTaHTa Ariccorualii.

3akoH pa3basienus OcTBanb/a.

Peakunu moHHOTO 0OMEHA MEX]y AJIEKTPOJIIMTaMU (Ha MpUMepe peakiuii oOpazoBaHus c1aboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

ITpon3BeneHne pacTBOPUMOCTH.

Honnoe npounssenenye Boabl. BOTOPOIHBIN U THAPOKCUIIBHBIN MOKa3aTENH.

I'maponus coneii. Tunel rugponnsa conen.

KonunuecTBeHHbIE XapaKTEPUCTUKH MPOLIECcCa THIPOIHU3a.

@DakTOopBl, BIUAIOIIUE HA TPOLIECC THAPOIN3A.

KOHTpOJILHLIe BOIIPOCHI 110 TEME «I[ncnepcnble CUCTEMBbD)

I'ereporennsle cmecH. JluciepCcHbIE CUCTEMBI.
JucnepcHocts. Knaccugukanum AUcrepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguisHbe 1 110(OOHBIE KOJIOU/IBI.
Cnoco0bI MoTy4YeHUsT KOJUIOUTHBIX PACTBOPOB.

CrtpoeHne KOJUTOUTHBIX YacTHULl.

IIpaBuno dasuca — [leckona.

Y CTONYMBOCTD KOJIOUAHBIX cucTeM. CTaOMIN3aTOPHhI.
Koarymsiuust nuo@uiibHbIX U TMO(OOHBIX KOJIOHIOB.
CenumeHTanus KOJIOUIOB.

Koarynsiuust KOJUIOUAHBIX paCTBOPOB 3JEKTPOIUTAMHU.
[TpaBuno Hlynsue — [Napau. Koarynupyromas ciocoOHOCTb.
OnTuyeckre cBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DNEeKTpUYECKHE CBOICTBA KOJUIOUHBIX PACTBOPOB.



cONo G~ wWNE

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

KoHTposbHbIe BONPOCcHI 10 TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
PO ECCHI»

OCHOBHBIE TOHATHUSI TEOPUU OKUCITUTEILHO-BOCCTAHOBUTEIIbHBIX PEAKITUI.
OKHUCIINTEIFHO-BOCCTAHOBHUTEIIBHEIC CBOMCTBA BEIIIECTB.

Baxxueiime oKUCINTEIN U BOCCTAHOBUTEIIH.

THIIbI OKMCIIUTEBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TIPHUMEPHI).
OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIN ITOTCHITHA.

VYpaBuenue HepHcra.

CocTaBieHHU€e OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH.
HanpaBneHnne OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHTpOJIbHLIe BOIIPOCHI IO TEME «3.11eRTp0xuanecKne CHUCTEMbID»

DNeKTpOXUMHUYECKHe cUcTeMbl. Kimaccudukarus 31eKTPOXUMUIECKUX MTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAOIINE HA TPAaHULIE pa3ena «MeTaul — pacTBOP».
lanpBanuueckwmii 3ement Jdanusms — SIkoou.

DIIEKTPOABUKYILASA CUJIA TAIbBAHUYECKOTO 3JIEMEHTA.

N3mepenne SIEKTPOIHBIX MOTEHIMANOB. Psl cTaHAApTHBIX 3JIEKTPOJIHBIX MOTEHIIUAIOB.
CBoiicTBa METAJNIOB B COOTBETCTBUHU C UX MOJI0KEHUEM B Psly HAIPSHKCHUI.

VYpasuenue HepHcra.

DJIEKTPOJIN3 PACIUIaBOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TPOLIECCHI.

O0benunenHbli 3akoH Papazest. Beixo o Toky.

Kopposus metannos. Knaccudukaiys KOppo3NOHHBIX MTPOLIECCOB.

XuMuyeckasi Koppo3usi.

DIIEKTPOXUMUYECKAsE KOppOo3usa. AHOJHOE OKHCIEHHE MeTallla U KaTOJAHOE BOCCTAHOBJICHUE
OKHCJIUTENS.

[Tpumepsl KOPPO3UU B KUCIION cpelie M aTMOC(hEPHON KOPPO3UH.

CkopocTh KOppO3uH.

3amuTa METaIoB OT KOPPO3HH.

3almuTHBIC TOKPBITUS.

DIEKTPOXUMHUYECKHE CITOCOOBI 3alTUTHI OT KOPPO3UU METAIIIOB.

XUMUYECKUE UCTOYHUKHU TOKA. ['aTbBAHUYECKUH AJIEMEHT.

XHUMHUYECKUE UCTOUHUKHU TOKA. AKKYMYJISTOPHI.

XUMHYECKUE UCTOUHUKH TOKA. TOIIMBHBIE JIEMEHTHI.

7. OneHo4YHbIE cpeacrea AJid MpoBEeACHUSA HpOMe)KyTO'lHOi;I aTreCcTalnum
HpOMC)KYTO‘-IHaH aTTeCTanus nMeceT O CJIBIO OIIPEACIINTD CTCIICHb JAOCTHUIKCHUA

3aIllJTAaHUPOBAHHEBIX PE3YJIbTATOB O6y‘-I€HI/I$I IO JUCHMITIIIMHE 3a OHpGZ[GJIeHHBIfI nepuon 06y‘~IeHI/I$I.

a) Ilnanupyemble pe3yabTarTbl O0yYeHHS] M OICHOYHBbIE CPEACTBA /ISl TNPOBeEJACHUS

NMPOMEKYTOYHOM aTTEeCTANMU:



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  MOAX01a,  (POpMBI 1. OcHoBHBIE METO/IbI XUMHUYECKOTO aHAIIN3A.
aHaJmn3a; 2. OcHoBHBIE PUOOPHI K 000PYIOBAHKE TSI XUMHYECKOTO aHAJIM3a BEIIECTB.
- METO/bl a0CTPAKTHOTO MBILIUICHUS 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 B3aHMMOJCWCTBOBATH PAaCTBOP

apryMEHTUPOBAHO U SICHO CTPOUTH
YCTHYIO ¥ IUCBMEHHYIO PEyb;

- C WCIOJb30BAHUEM  METOMOB
abCTPaKTHOTO MBIIIJICHUS], aHAJIN3a
u CUHTE3a aHAJIM3UPOBATh
aNbTEPHATHBHBIC BAapUAHTHI
peLICHUS UCCIIEN0BATEIbCKUX 3a1a4

TMJIPOKCUA Kajusl: MOA0BoJopoHas Kuciota, xjaopun meau (II), oxcun yrnepoma (IV), oxcun
ceunua (II), rugpokcun amoMuHUA, TUAPOKCHA aMMOHHUS. CocTaBbTE€ YpaBHEHMSI BO3MOXKHBIX
peakiuii B MOJIEKYJISIpHOW U MOHHO-MOJIEKYJISIpHOU (hopMmax.

2. Ompenenute BO3MOXHOCTh BOCCTAaHOBJIEHHs OKcuaa jkene3a FesOs yrmepomom npum
cTaHaapTHbIX ycnoBusx u Temrneparype 1100 K. Peakuus Boccranosnenus FesOa: FesOsw) +4C) =
= 3F9(1<) + 4CO(I‘)

3. TemneparypHsblii k03¢ uIMeHT peakuu paBeH 2,5. Kak u3MeHHUTCS CKOPOCTb peakiuu: a)
1pu noBblieHnu TemnepaTtypsl oT 60 1o 100°C; 6) npu oxnaxxJIeHNH peakinoHHOU cMecH oT 50 10
30°C?

4. JIns obpatumoit peakimu Fe3Oxx) + Hary = 3FeOk) + H2O(r 3anmimmTe BbIpakeHHEe KOHCTAHTHI
paBHoBecust AH®, x/[x = + 69,8. [lpemnoxure crnocoObl yBeTHMUEHHUs] KOHIIEHTPALUU MPOJYKTOB
peaxuu.

5. Ilpu npokanuBaHUM METAJUIMYECKOTO THUTaHa oOpa3yeTcs Oenblii MOPOIIOK, KOTOPBIH
pacTBopsieTCsl B KOHLEHTPUPOBAaHHOW CEpHOM KHCIOT€ M CIUIaBisieTcs coO Ienouybto. Yto
npeJcTaBisieT coboi 3To coennHenne? Hanummre ypaBHEHUs BCEX YKa3aHHBIX peaKIuil.

6. CKOJIBKO MHJUIMIUTPOB 96%-HOro pacTBOpa CEPHON KHCIOTHI C IUIOTHOCTBHIO 1,84 /™M




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
aneKTpudecTBa uepe3 pactBop xisopuna Mmapranua (11)? CocraBbTe cxemy 3JI€KTposiM3a 3TOTO
pacTBopa.

8. AmromuHuii ckienaH ¢ Menpro. Kakoit u3 metaiwioB OyaeT KOppoOAUpPOBaTh B CpPeAc CEPHOM
KHCIIOTHI B aTMOcdepe BIaKHOTO Bo3ayxa? CoCTaBbTE CXEMBbI AJICKTPOXHUMHUYECKON KOPPO3HH.

Bnaners - HaBbIKAMHM TIOCTAHOBKM LEJH, Ilpumepnsle npakmuyeckue 3a0anu::
CIOCOOHOCTBIO B YCTHOH W IIpoBecTn aHaIN3 BIUSHUS KOHIIEHTPALMHU HA CKOPOCTh XMMUYECKON peakuu
nucbMeHHOM — peun  Jormueckd [ NaxS203 + HoSOs4 = S + SO, + NaxSOs + H2O mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn
0opOPMUTH PE3yNIbTATHI MBIIIUICHUS; | 00pabOTKY TOJYYEHHBIX JIAHHBIX C HCIOJB30BAHHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
- LEJOCTHOW CHUCTEeMOW HAaBBIKOB | TEXHOJOTHA. Pe3ynbTaTel ONTOB MPEACTaBUTh B BUJIE TaOIHUIIBI 1.
WCIIOJIb30BaHUS a0CTpaKTHOTO Tabnuma 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
HaBBIKAMM  OTCTaMBaHHSA  CBOEH 1 1 7 2 1,3
TOYKH 3pCHUS 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 TabmuIbl 1 TOCTPOUTH TpaduK 3aBUCIMOCTH CKOPOCTH PEaKIIUU OT KOHIIEHTPALUU
THOCYNb(aTa HaTpUs, OTIOKHUB Ha ocu abcuucc koHneHtpamuioo NaxS;03, a Ha ocu opAaWHAT —
CKOPOCTb PEaKIUH.
CrenaTh BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIIEHTPAIIMH THOCYJIb(aTa HATpHsl.
OIIK-4

TOTOBHOCTBIO C CCTCCTBCHHOHAYYHBIX HOBI/II_II/Iﬁ OILICHUBATb CTPOCHHC, XUMHUYECKUHN U MI/IHepaJ'ILHHﬁ COCTaB 3€MHOM KOPHI, MOp(I)OJIOI‘I/I"IeCKI/IC 0COOEHHOCTHU
N TCHETHYCCKHEC THIIBI M€CTOpO)K)1€HHI71 TBEPABIX IIOJIE3HBIX HWCKOIACMBIX IPU PCHICHUU 3adad 110 paluOHAJIbHOMY W KOMINNIICKCHOMY OCBOCHHIO
TCOPCCYPCHOI'0 NOTCHIHAJIA HCAP

3HaTh

- OCHOBHBIE XHMHUYCCKHEC IIOHATHA,
ITOJIOXKCHUA U 3aKOHBI,

Hepeueub meopemuidecKux 60onpocoe:

1. OCHOBBI XMMHUYECKOH TCPMOANHAMHUKU: CUCTCMA, TCPMOANMHAMUYCCKHUC TApaMCTPhI
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[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeacTBa

- COBpEMEHHBbIC  HANpaBJICHUS
pPa3BUTHUSA HAYYHBIX TEOPUI;

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

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 ciieacTBUS U3 HETO.

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

Oneprus [ m60ca. HampaBieHus: XUMUYECKUX TIPOIIECCOB.

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

CKopocCTb peakuy U METO/Ibl €€ PEryJIMPOBAHHUS.

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

DHeprusi akTUBauu. AKTUBUPOBAHHBIA KOMILUIEKC. Y paBHEHHE AppeHuyca.

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

. KaTtanuzaTopbl 1 KaTalIUTUYECKUE CUCTEMBI. [ €TepOreHHbIN KaTaIn3.

. XumMuyeckoe papHoBecue. KoHCcTaHTa XMMHUYECKOTO PaBHOBECHS.

. Cmemenne xumuueckoro paBHosecus. [Ipunuun Jle llarense.

. PactBope1. CriocoOBI BBIpaXKEHUSI KOHIIGHTPAIIUK PACTBOPOB.

. PactBopsI anekTponntoB. CTeNeHh U KOHCTaHTA JEKTPOJIMTUUECKON TUCCOIUAIIMU. 3aKOH

pa36asnenus OcTBaibaa.

Juccouumanus KUciIo0T, OCHOBaHUM, cosieil. AM(pOTEpHBbIE JIEKTPOIUTHI.

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

Hucconnanus Boasl. MonHOe pounsseneHne Boabl. pH.

I'uaponus coneit. CTeneHb U KOHCTAHTA THAPOIN3A.

JHucnepcubie cucremsl. Kinaccudukanus. JInopuisHele 1 110()0OOHBIE KOJITOUIBI.

CrpoeHne KOJUTOUIHBIX YacTHULL.

Koarynsnus KoJsIOMaHbIX pacTBOPOB.

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

DNeKTpOoXUMHUYECKHE cucTeMBIl. 3akoHbl Dapanes. DNEKTPOAHBINA OTEHIUA.
IManpBarmveckwmii amement Jlannamsa Axoou.

DIEKTPOXUMHUYECKHE CUCTEMBI: MIEKTPOJIN3 pacIulaBoB. IIpuMeHenune 3meKkTpoaunsa.
OnexTpoan3. AHOIHBIA U KaTOAHBIN MPOILIECCHI NMPHU JEKTPOIN3e pacTBOPoB. [IpumenHeHue
JJIEKTPOJIN3A.




CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl

JJIEMEHT OneHouHble CpeacTBa
oOyueHus
KOMIIETCHIIMH
28. Koppo3us. Bunbl koppo3un. CriocoObl 321U Thl METAJIJIOB OT KOPPO3HH.
YMers - OIpEeACNATh XUMHUUYECKUI COCTaB U Ilpumepnvie npakmuueckue 3a0anua:

CTpOeHHE OOBEKTOB OKpYKarolen

Cpelibl;

- pemlarb  pacyeTHble  3aJa4Mu
MIPUMEHUTEIEHO K MaTepuany
IIPOrpamMBl;

- TPOTHO3UPOBATH BO3MOXKHOCTH
MIPOTEKAHUS CaMOTNPOU3BOJIbHBIX
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/m.

2. Hanmucatb MOHHBIE ¥ MOJIEKYJIIpHBIC ypaBHEHHS peakiuii ruaponu3a coieid: KsPOs; NazSOgy;
ZnCl,.

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

Al(OH)3 + NaOH —, K2CO3 + H2SO4 —, HoS + 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 + Ho0 —.

6. HamumcaTtp »JE€KTpOHHBIE YPAaBHEHHUS DJIEKTPOJIHBIX IPOLECCOB, YpaBHEHHE CyMMAapHOM
TOKOOOpa3ytoleit peakuuu, BoIYUCIUTh, DJ[C raibBaHMYECKOTO 3JEMEHTa, €CIM KOHILEHTPaluu
MIOHOB MeTa/IoB paBHbL: [Mn?*]=0,01 moms/1, [Au*]=0,1 Moms/m.

7. 3aKOHUYUTH YpaBHEHHS peaKkluii, HAMKCaB UX B MOJIEKYJISIPHON U MOHHOH (opMax:

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 3JI€KTpOHHBIE YPAaBHEHUS 3JIEKTPOJHBIX MPOIECCOB, YpaBHEHHE CyMMapHOU
TOKOOOpa3yromen peakuuu, BeMUcIuTh DJ[C raapBaHUUECKOro 3JIEMEHTa, €CIU KOHIIEHTPAIuu
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 METaIoB paBHEL: [Mn?*]=0,01 moms/1, [Ag*]=1,0 Moms/m1.

12. 3akOHYNTH YpaBHEHUS PEAKIUi, HAIIMCAB UX B MOJICKYJISIPHOM ¥ HOHHOM BHJIE:

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

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

= CaCs () + CO), AHr = 460 x/I)x mpu cTaHIapTHBIX yCJIOBUsIX. Paccunraiite Temmneparypy Hadaiga
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[TnaHupyemble pe3yybTaThl
oOyueHus
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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 JTx/momabK.

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 mi Boast pactBopmiin 160 r xmopuna xesnesa (I1I). [moTHOCT MOTydyeHHOTO 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 (1), AHr = -1075 /I mpu cTaHAApPTHBIX yclaoBHsAX. PaccuuTaiiTe Temmnepatypy
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, cephl 1,5 Momnb/n. OnpeaenuTe BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEAKIIMU 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 craHAapTHBIX yCloBUsX. Paccuuraiite Temmneparypy
Havana peakiuu, eciu S(ZnS)=58 Ix/mons K; S(02)=205 x/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
passsbI 1,8 Monb/n SO2 1 2,4 Moiab/1 O2. Bo ckoiIbKO pa3 H3MEHUTCS] CKOPOCTh PEaKkIui 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
XUMHAYECKHX 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 HAINpaBICHUE
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 SHEPrus B XOJE peakuuu; 0) MpUUMHY HAWJCHHOTO W3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadajia peaKiiu.

2. Bripaszute depe3 KOHIEHTpAIMH PEareHTOB KOHCTAaHTHI PAaBHOBECHUS CIICAYIOMIMX PEaKIUii
N2w + 3 Hao) = 2 NH3p, AH = -92,2 k/x. Ykaxkute HampaBlieHHE CMELICHUS XUMHUYECKOTO
PaBHOBECHSI ATHX PEAKLUi: a) MPHU IMOHKEHHH TEMIIEPaTyphl, €CIIM JaBJICHHE TIOCTOSHHO; 0) pu
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 cosned moxaseprarorcs ruapoinsy: NapSiOs. Cu(NOs).. KBr?
CocTaBpTe MOHHBIE M MOJEKYJSPHbIE ypaBHEHHUS THAPOIU3a COOTBETCTBYHOIIUX coleil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPBI 3TUX COJIEH?

5. 3omb runpokcua Maraus nonydeH nyreM cMmemmBanusg 0,02 1 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
NPOTEKaHUs pPEaKUUU TMPU CTAHAAPTHBIX YCIOBUSAX, MCIONb3Ysl 3HAUEHHs OKUCIUTEIbHO-
BOCCTaHOBUTENBHBIX MoTeHImanoB HJ + H3POs — Jo + H3PO3 + HO.

7. IlpuBenute cXeMbl 3JEKTPOJHBIX IPOLECCOB W MOJEKYJSPHbIE YpPAaBHEHMs peaKIHid,
MPOTEKAIOIINX MPH IEKTPOXUMHUYECKOI Koppo3un rajgpBanonapbl Co/Ni: a) B kucio# cpene; 6) Bo
BJIQXKHOM Bo3ayxe. Onpenenute yObUIb MacChl aHOJA MPU KOPPO3MM B KUCIION cpene 3a 20 MuH,
€CJI CKOPOCTh Kopposun coctaBuia 0,01 r/4.

8. CocTaBbTe JIEKTPOHHO-MOHHBIE YPABHEHUS DJIEKTPOIHBIX MPOLIECCOB (aHO MHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKIIH, MPOUCXOASIICH pH 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 BO3SMOXKHbBIC IPUYUHBI YMEHBIIIEHHI BHIX0/1a METAJJIA 110 CPAaBHEHUIO C PACUETHBIM.




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

[IpomexyTouHas arrecTanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHYECKHE BOMPOCHI,
MO3BOJISIONINE OLEHUTh YPOBEHb YCBOGHHS OOYYaIOUIMMHUCS 3HAHWM, W TPAKTUYECKUE 3aJaHus,
BBISBJISIIOIIME CTENEHb CPOPMUPOBAHHOCTH YMEHHM U BIIaJICHUN, IPOBOAUTCS B hopMe IK3aMeHa.

DK3aMeH N0 JaHHOW JUCHUIUIMHE TPOBOJAUTCS B YCTHON (pOpMeE MO SK3aMEHAI[MOHHBIM OUJIeTaM,
KKl U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOMPOCA M OHO MPAKTHUECKOE 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
MaTepuaia, CBOOOJHO BBINOJHSACT MPAKTUYECKHE 3aJaHus, CBOOOJHO ONEpUPYET 3HAHUIMH,
YMEHHSIMH, IPUMEHSIET UX B CUTYalUsIX MOBBIIICHHON CJIOKHOCTH.

— Ha OIEHKY «Xxopomo» (4 Oamra) — oOydJalImUKCS JIEMOHCTPUPYET CpPEAHHH YpPOBCHD
c(OPMUPOBAHHOCTH KOMIICTCHIIMI: OCHOBHBIE€ 3HAaHUS, YMEHHUS OCBOCHBI, HO JOIYyCKAalOTCs
HE3HAYUTENIbHBIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHHS NpU AHAIMTHUYECKUX OMNEpaIusax, MepeHoce
3HAHUW U YMEHUH Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIUH.

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

— Ha OLIEHKY «HeyI0BJIeTBOPUTEILHO» (2 6amia) — o0yJaromuiics 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 BOCIIPOU3BEACHUS U OOBSICHEHHUS WHGPOpPMAIMU, HE MOXKET I0Ka3aTh HHTEJUICKTyalbHbIC
HABBIKU PEIICHUS MPOCTHIX 3a/1ad.

8. YueOHO-MeTOANYECKOE U HH(POPMAINIMOHHOE 0DecTieYeHUe TN CIUIIIHHbI

a) OcHoBHas JUTEpaTypa:

1. OcuoBbl xumuu: yue6nuk / B.I'. UBanos, O.H. I'ea. - M.: KYPC: HUL] UTHOPA-M, 2014.-
560c.: - (Bwicmee oOpa3oBanme: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?2.php?book=421658 - (mata oOpamenus: 14.10.2019). - Tekcr:
JJIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yue6noe nocobue / JI. I'. Konsna, JI. T'. Tapactok ; MI'TY. -
Maruurtoropck : MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/
21.pdf&view=true (mata oOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : 2JIEeKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.

0) /lomoJiHUTeIbHAA JIUTEpaTypa:

1. Mensuuk, H. JI. PactBopsl : mpaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A.
MumypuHa ; MarHuTOropckuii roc. Texuuueckui yu-T uM. I'. M. 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 ob6pamienus: 14.05.2020). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
Caenenus goctynHsl Takxe Ha CD-ROM.

2. Mensuuk, H. JI. Tucnepcusie cuctemsl : npaktukyM / H. JI. Mensuuk, 2. P. Mynnuna,
O. A. Mumypuna ; Marauroropckuii roc. Texundeckuii yH-T uM. I'. 1. HocoBa. - Marauroropck :
MI'TY wum. I'. W. HocoBa, 2019. - 1 CD-ROM. - 3arn. c¢ Tturyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara ob6pamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AIEKTPOHHBIA. -
Ceenenus goctynHsl Takke Ha CD-ROM.
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3. Komsma, JI. I'. OxucnuTeabHO-BOCCTAHOBUTENbHBIE peakiuu. OCHOBBI JJICKTPOXUMHUU :
yuebnoe nocodue / JI. I'. Konspa, D. P. Mymnuna ; MI'TY. - MaFHI/ITOFOpCK : MI'TY, 2015. - 58 c. :
Wi, TaomI. URL
https //magtu.informsystema.ru/uploader/fileUpload?name=1147. pdf&show dcatalogues/1/1121163/1
147 .pdf&view=true (mara obOpamenus: 14.10.2019). - MakpooObeKT. - TEKCT : BIEKTPOHHBIA. -
Nmeercs nedaTHplil aHAJIOT.

4, Mumypuna, O. A. Xumuueckas kuHeTHKa. COCTOSIHUE XMMHYECKOTO PAaBHOBECHUS :
npaktukym / O. A. Mumypuna, 3. P. Mymnuna, O. B. EpmoBa ; MarHUTOropckuii roc. TeXHHUECKUAN
yH-T uM. ['. . Hocoma. - Marautoropck : MI'TY um. I'. 1. HocoBa, 2019. - 1 CD-ROM. - 3arun. ¢
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 : BIEKTPOHHBIA. -
Ceenenus goctynssl Takke Ha CD-ROM.

5. Koposun, H.B. O6mas xumus: yde0. Il TEXHUYECKUX HAmpaB. U creil. By30B /H.B.
Koposun —9-e u3a., nepepad.- M.: Beic. mik., 2007.- 557 c.: uin. - ISBN 978-5-06-004403-4. - Tekcr:
HEMOCPEACTBEHHBIN.

6. Kparkuii crnpaBo4HMK (U3HKO-XUMHUYecKuX BenmuuuH / coct.:. H. M. bapon, A. M.
[Tonomapesa, A. A. Pagaens, 3. H. Tumodeea; mox pexn. A. A. Panens, A. M. [Tonomapesoii. - 10-¢
u3n., uctp. u gom. - CII6. : MBan ®@enopos, 2003. - 238 c. : min. - ISBN 5-8194-0071-2. - Tekcr:
HEMOCPEACTBEHHBIN.

7. V3BecTrs BBICHIMX YYE€OHBIX 3aBEJeHUH. XUMHS U XUMHUYECKas TEXHOJOTHS: HAyIHO-

texHuueckuii xypHai — ISSN 0579-2991.

B) MeToanueckue yKazaHusi:

1. Mumypuna, O.A. DHepreruka XUMHUYECKHX IIPOLIECCOB: METOJMYECKHE YyKa3aHUS K
na0opaTopHbIM paboTaM MO JUCHMIUIMHE «XHMHA» I 00ydaroluxcs BCEX HaIpaBiIeHUI
MOJITOTOBKH U CHEIHaTbHOCTEH JHEBHOU (popmbl 0O0ydenus / O.A. Mumrypuaa; MarHUTOTOpPCKHIA TOC.
texHuyeckul yH-T uM. I'. Y. HocoBa. — Marnutoropck : MI'TY um. I'. K. Hocoga, 2016. — 11 c. —
Tekcr : HenmocpeICTBEHHBIMN.

2. Komsanma, JILI. Xwumunyeckas TepMOAMHAMUKA: METOAMYECKME  YKa3aHUsA  JUId
CaMOCTOSITENIbHOM paboThl MO JUCHUIUIMHE «XUMHUSA» Uil O0OyYarolIMXCs BCEX HaIpaBJICHUMN
MOJrOTOBKM M crnenuanbHocTed Bcex (opm oOyuenus / JLI'. Komsma; Marauroropckuit roc.
texandeckuid yH-T uM. ['. M. HocoBa. — Maruutoropck : MI'TY um. I'. M. Hocosa, 2020. — 18 c. —
Tekcr : HenmoCpeACTBEHHBIN.

3. Konsma, JI.LI. CkOpOCTh XUMHYECKUX PEaKIUi U XUMHUYECKOE paBHOBECHE: MeToanuecKkue
yKa3aHMs K JJaOOpaTOpHBIM paboTaM MO AUCHUILIUHE « XUMHUS» JUIsl 00Y4aroLMXCsl BCEX HANpaBICHUH
MOATOTOBKHU U crienuaibHoCcTel Beex ¢popm oOyuenus / JI.I'. Konsina, E.B. Tapaciokx; Marautoropckuit
roc. Texuuueckuid yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocosa, 2020. -8 c. —
Tekcr : HemoCpeACTBEHHBIN.

4. PogmuonoBa, H.M. Xumuueckas KHHETHKAa. XUMHUYECKOE paBHOBECHE: METOAMYECKHE
YKa3aHUs JUIsl CaMOCTOSITENIbHOM paboThl MO AUCHMIUIMHE «XHUMHUS» A8 00ydaroluxcst BcCeX
HanpaBJIeHUH NOArOTOBKM M crenuainbHocTe Bcex ¢opm oOyuenus / H.M. Ponmonoma, A.Il
[TonomapeB; Maraurtoropckuii roc. Texundeckul yu-T uM. I'. M. HocoBa. — Maruuroropck : MI'TY
um. I'. K. Hocoga, 2020. — 20 c. — TekcT : HenmocpeACTBEHHBIH.

5. Uynposa, JI.B. PactBopbl: Mertommyeckas paszpaboTka K Ja0OpaTOpHBIM paboTam Mo
TUCHUIUIMHE «XUMUS» 1751 00y4yaromuXxcsi BCEX HAIMpPaBICHUN MOATOTOBKH M CHEIMAIBHOCTEH Bcex
dbopm obyuenns / JI.B. Uynposa, T.M. KynukoBa; Marautoropckuii roc. Texauueckuit yu-T um. [. 1.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c¢. — TekcT : HEnocpeACTBEHHBIMN.

6. Uympora, JI.B. PacTBopel: MeTommueckas pa3paboTKa K CaMOCTOSTEIBHOW padoTe 1o
TUCUUIUIMHE «XUMUS» A 00y4yaromuXcsi IO BCEM HAIPaBJICHUSIM MOJATOTOBKHU M CIIELUAIBHOCTSIM
Bcex Qopm obyuyenus / JI.B. Uymposa, D3.P. Mymiuna, O.A. Mumypuna; MarHutoropckuii roc.
texHuueckui yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY nm. I'. M. HocoBa, 2017. — 26 c. —
TekcT : HemoCcpeACTBEHHBIM.

7. Konsana, JL.I'. KonnouaHeie pacTBOpBI: METOUYECKUE yKa3aHHs K JabopaTopHOil paboTre mo
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TUCHUIUTNHE «XUMHS» A 00y4arolMXcs MO BCEM HAIpaBJIEHUSM MOATOTOBKU U CIELHMAIBLHOCTAM
Bcex Gopm oOyuenus / JLI'. Komsina, JILA. bonbsiH; MarHUTOTOpCKHUil TOC. TEXHUYECKUN YH-T UM. [ .
N. Hocoa. — Marautoropck : MI'TY um. I'. K. HocoBa, 2017. — 9 c. — TekcT : HenmocpencTBEHHbIN.

8. Komsana, JI.I'. OKHCIUTETHHO-BOCCTAHOBUTEIbHBIC PEAKLUU: METOAMYECKHE YKa3aHUS K
nabopaTopHoit paboTe Mo AUCHUIUINHE «XUMHUs» AJi1 00y4YarolXCcs BCEX HAIMPaBICHUN MOJITOTOBKU
u crneuuanbHocTel Bcex (opm oOyuenms / JL.I. Komsma, E.B. Tapaciok; Maruutoropckuii roc.
texuudeckul yH-T uM. I'. . HocoBa. — Marnurtoropck : MI'TY um. I'. 1. Hocosa, 2020. — 10 c. —
TekeT : HenocpeICTBEHHBIMN.

9. Konsma, JIL.I. OKHCIUTENIbHO-BOCCTAHOBUTENbHbIE PpEAKIUU U OSJICKTPOXUMHUYECKHE
MIPOLIECCHl: METoJIMYecKasi pa3paboTKa K CaMOCTOATENIbHOW paboTe [uisi o0ydaromMxcs IO BCEM
HAINpPaBIICHUSM TOJITOTOBKU U CTeHAbHOCTAM Beex Gopm obyuenus / JL.I'. Komsna, E.B. Tapaciok,
2.P. Mynnuna; Marautoropckuii roc. rexuudeckuii yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY
uM. I'. Y. Hocosa, 2017. — 41 c. — TekcT : HenocpeCTBEHHbIH.

10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE IIPOILECCHI: METOJWYECKHE YKa3aHus K
nabopaTopHoii pabore Mo JUCHUIUIMHE «XHUMHUSA» A OOydYalOHMIMXCS MO BCEM HAalpaBJICHUSM
MOATOTOBKM W CIEUHATBLHOCTSIM Bcex (opm oOyuenus / O.A. Mwumypuna, H.M. PomuonHosna;
Marnuroropckuii roc. Texuudeckuii yH-T uM. I'. M. HocoBa. — Marnutoropck : MI'TY um. I'. .
Hocosa, 2017. — 13 ¢. — TeKcT : HemoCpeICTBEHHBIH.

r) [Iporpammuoe o0ecieuenne 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
HasBanwue kypca CchblliKa

OnekTpoHHas 0aza mepuoAnYecKux u3gaHuii East
View Information Services, OO0 «MBUC»
Hammonanenass uHGOpMaIMOHHO-aHATUTHYECKAS
cucteMma — Poccuiickuii  ungexkc 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. MarepuajibHO-TEXHUYECKOE O0ecnedeHne TUCHUNINHBI

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

Tun u Ha3BaHUE ayJUTOPUH

OcHalueHue ayuTopun

YyeOHble ayAUTOPUH 15
IPOBEICHUS 3aHATUN
JEKIHOHHOI'O THIIA

MynbTUMEIUNHHBIE CPEACTBA XpaHEHUs, Ieperadyd U
npeJcTaBleHust HHPpOpMaLuu

YyeOHbIC ayAUTOPUU AT
npoBeeHUs 1abopaTOPHBIX
3aHATUM, TPYIITIOBBIX U
WHJIUBUAYAIbHBIX KOHCYJIbTALIUM,
TEKYILIEro KOHTPOJS U
MPOMEKYTOUYHOM aTTECTAUUU

O6opynoBaHue s BBITOJIHEHUS 1a00paTOPHBIX padoT,
XUMHUYECKas 0Cy/ia, pEaKTUBBI,
Harnsiaasle MaTepuanbl: TaOIHIIbl, CXEMBI, IJIAKATHI.

IMomemenus nisa
CaMOCTOSTEIbHON pabOTHI
o0ydJarmuuxcs

[Tepconanbubie  KommbloTepel ¢ maketom MS  Office,
BBIXOJIOM B MHTEpHET W C JOCTYIIOM B 3IJIEKTPOHHYIO
UH(POPMAIIMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCUTETA

[TomertieHus A1 XpaHEHUS U
POQUIAKTHIECKOTO 00CTYKUBAHUS
yaeOHOr0 000PYIOBAHHUS

Cremnaxu, cei(bI 111 XpaHEHUsT y4eOHOTO 000pYA0BaHUS
WHCTpYMEHTHI ISl peMOHTA J1ab0paTOPHOTO
ob0opynoBaHusl.




