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MH(POPMALIMOHHOTO 00ecneueHHs

rpotokoi Nel

1. Ilean ocBOeHMSI AU CIUILIMHBI




[lensiMu OCBOEHMSI TUCHUIUIMHBI «XUMUS» sBiIgeTcs (opMupoBaHHE (QyHAAMEHTAIbHBIX
3HaHUM B 00JaCTH COBPEMEHHOW XHMMHUH, BKIIIOYAIOIIMX OCHOBHBIC TIOHSTHS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCBHIBAIOIIME CBOMCTBA XMMHMYECKHUX COEIMHEHMM; pa3BUTHUE HABBIKOB
CaMOCTOSITENIbHONW paboThl, HEOOXOMUMBIX ISl MPUMEHEHHs XWMHUYECKUX 3HAHUHM TPU H3Y4YCHHUH
CHELUAIbHBIX JUCUUIUIMH U JAJIbHEUIIEH TPAaKTUYECKON AESITENbHOCTH.

2.MecTO0 AUCUMILIMHBI B CTPYKType 00pa3oBaTe/ibHOW MNPOrpaMMbl MOATOTOBKH
O0axajaBpa

JuctumnanHa «XUMHS» BXOJIUT B 0a30BYIO 4acTh 0JIoka 1 oOpa3oBaTebHON TPOrpaMMBI.

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

3HaHUSA U YMEHUs OOYy4YaroIIMXCs, MOJTYYEHHBIC MPHU M3YYCHUHM NaHHOW AUCIUIUIMHBI OyayT
HEOOXOMUMBI UM TPU  JajbHEWIIEM W3y4YeHWH TaKUX JAUCHUIUIMH, Kak «be3omacHocTh
KUZHEIEATSIIbHOCTHY, «['eosorusy, «["OpHOMPOMBIILICHHAS! SKOJIOTHS.

3 Komnerenuuu odyuaromerocsi, gopMupyembie B pe3yJibTaTe 0CBOEHUS JUCIHUILIUHBI U
IUVIAHUPYeMble Pe3yJbTAThl 00y4eHUust

B pesynabrare OCBOEHHMS JUCHMIUIMHBI «XUMHUS» OOydaroluics JOJDKEH o01anaTh
CIIENYIOIMMU KOMIIETCHIIMAMMU:

CTpyKTYpHBII 3JIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETCHIINU
OK-1
CHOCOOHOCTBIO K a0CTPAaKTHOMY MBIIIUIEHUIO, AHAINU3Y, CHHTE3Y
3HaTth - OCHOBBI JIOTMKH, HOPMbI KPUTHUYECKOT'0 OX04, (POPMbI aHATIN3a;

- METO/IbI a0CTPAKTHOTO MBINIJICHHSI IPU YCTAHOBIIEHUU UCTHUHBI;

- METOJbl HAyYHOTO HCCIICIOBAHUSA MYTEM MBICICHHOTO PacCUJICHEHUS
oObeKkTa (aHanu3) U MyTEM H3y4EHUs TpPEaMETa B €ro IEeIOCTHOCTH,
€MHCTBE €ro yacTeil (CUHTE3)

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

- C HCIOJb30BAHHEM METOJOB a0CTPAKTHOTO MBIIUICHUS, aHAIHU3a |
CHMHTE3a aHAM3UPOBAaTh  aJbTEPHATHUBHBIE  BApPUAHTHl  PEIICHHS
HCCIEA0BATEILCKUX 3a1a4

Bnanets - HaBBIKAMH TTOCTAHOBKH II€JIH, CIIOCOOHOCTHIO B YCTHOW M MMUCHMEHHOU
pedn JOoru4ecku 0(OPMUTH PE3yIbTAThl MBILIUICHNUS;

- IIeJJOCTHOM CHCTEMOM HaBBIKOB HCIOJIb30BaHUS aOCTPaKTHOTO
MBIIJICHHUS] TIPU PEIIeHUU MpoOsieM, BO3HUKAIOIIUX TPU BHITIOTHEHUU
HCCTIEOBATEeNIbCKUX paboT, HaBBIKAMU OTCTAUBaHUSI CBOEM TOUYKHU
3peHUs

OIIK-4

TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX ITO3UIIMN OLICHUBATh CTPOCHUE, XUMUUECKUN U MUHEPAJIbHBII
COCTaB 3€MHOM KOpPBbI, MOP(OJOTHYEeCKHEe OCOOEHHOCTH M TE€HETUYECKHE TUIIBI MECTOPOXKIECHUMN
TBEPABIX IIOJE3HBIX MCKONAEMBIX IPU PEUICHUH 3aJay4 II0 PALMOHAIBHOMY M KOMILIEKCHOMY
OCBOEHHIO F€OPECYPCHOI0 MMOTEHIIAAIA HEAP

3HaTh - OCHOBHBIE XUMUYECKUE TIOHATHS, MIOJIOKEHNS U 3aKOHBI;

- COBPEMEHHBIE HAIIPABJIEHUS PA3BUTHSI HAYYHBIX TEOPUH;

- METOAbl TEOPETUYECKOI0 U HKCIIEPUMEHTAIBHOIO HCCIICNOBAHUS B
00J1aCTH XMMUH IPUMEHUTENLHO K MPOPECCHOHANBHOMN 1€ATEIbHOCTH
YMeTb - ONpeAeNsATh XMMUYECKUN COCTaB U CTPOCHUE OOBEKTOB OKpPYKaIOIIEeH
CpeJibl;




- pelarh pacueTHbIE 33/1a41 IPUMEHUTEIBHO K MaTepraty IporpaMmabl;
- TPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHUS CaMOMPOU3BOJIbHBIX
MIPOLIECCOB B PA3JTMYHBIX XUMHUECKHUX CHCTEMaxX

Bnaners

- HaBbIKAMM TNPUMEHEHUS OCHOBHBIX XHUMHUYECKHX 3aKOHOB B
npo¢eCCUOHAIBHON IEATETHLHOCTH,

- IPAKTUYECKUMH HABbIKAMHU TEOPETHUYECKOTO M SKCIEPUMEHTAIBHOIO
HCCIEI0BaHUS B 0071aCTH XUMHH




4. CTpyKTYpa M coiep:KaHue I1CHHIIHHbI

OO6miast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4e€THBIX eHUIIbI 144 akaJl. yacoB:

KoHTakTHas padora — 10,9 akan. vaca:

— ayauTopHas — 8 akaj. 4acos;

— BHeayauTopHas — 2,9 akaj. Jaca,

camocrosiTenbHas padora — 124,4 akan. Jaca,

MMOATOTOBKA K 3K3aMeHy — 8,7 akaj. Jaca
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1. XuMuueckast TepMOAMHAMHKA 2 20 -CaMOCTOSITEIBHOE u3ydeHue |3ammra KoHTposbHOH [OK-1
y4eOHO U Hay4HOMU |pabOoTHI. -3yB
JIUTEPaTyphl; OIIK-4
- pelienue KOHTPOJIBHOU -3yB
paloTHI.
2. XuMH4ecKasi KHHETHUKA 2 20 -CaMOCTOSITETIHHOE u3ydeHue | 3ammra KoHTpoJbHOI |OK-1
yueOHOi " Hay4HOI1 | paboTBHI. -3yB
JINTEPATYPHI; OIIK-4
- pelieHue KOHTPOJIbHOU -3yB
paboTHI.
3. PacTBOpBI 2 2 | 221 22 - odopmieHHe oTyeTa IO |3almra naboparopnoii | OK-1
nmabopaTOpHBIM paboTaMm; paboThl. 3aruTa KOHTPOJIBHOM | -3YB
-CAMOCTOSITEJILHOE  W3YYeHHE | paboTHL. OIIK-4
yueOHO U Hay4yHOU -3YyB
JTUTEPaTypHI,
- peleHue KOHTPOJBbHOU
paboTHI.




AynutopHas

—_
KOHTaKTHast = N s
Q 2
paborta s S z =
0
(B akaj. B . dopma TEKyIIero KOHTpoast | 2 & =
Pasnen/ Tema 2 = Bu 1 caMOCTOSITETBHOM P yi p CEE
= qacax) & 2 yCIIeBaeMOCTH U N~
JUCIUTIAHBI & S < paboThI - oz o
D E m IIPOMEXKYTOYHOU aTTECTAL[UU ==
= | o & >3 =
= Q= PR 2
2 | 8 = 58 g
0 [t
5| 88 = ~
4. JlucriepCHbIE CUCTEMBI 2 20 -CaMOCTOSITEJIbHOE U3y4yeHue |3amunra KoHTposibHOM |OK-1
y4eOHO U Hay4HOMU |pabOTHI. -3yB
JINTEPATYPHI; OIIK-4
- pelieHue KOHTPOJIBHOU -3yB
paboTHI.
5. OKUCINTENFHO-BOCCTAHOBUTENbHBIE| 2 20 -CaMOCTOSITETIbHOE U3ydeHue | 3ammra KoHTposbHOMU |OK-1
MIPOLIECCHI yueOHOU u HAy4YHOM |pabOTHI. -3yB
JUTEpaTypsl; OIIK-4
- pelenue KOHTPOJIbHOU -3yB
paboTHI.
6. DIEKTPOXUMHYECKHE CUCTEMBI 2 2 2 22,4 - odopmieHue oTuera  mo|3ammra naboparopnoii | OK-1
nabopaTOpHBIM paboTam; paboThl. 3amuTa KOHTPOJILHOM |-3YB
-CAMOCTOSITETIbHOE ~ U3y4YeHHE|paboThL. OIIK-4
yueOHOM " Hay4YHOU -3yB
JUTEpaTyphl;
- pelienue KOHTPOJIBHOU
paloTHI.
HToro no aucuuninHe: 2 4 | 421 124.,4 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 (opme, rie HMMeeT MEeCTO IOCIeI0BaTeIbHOEe
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-KOHCYJIbTAMU, TAE€ TEOPETUYECKUI
MaTepuai 3apaHee BbIAACTCA CTYIEHTaM AJIsi CAMOCTOSATEIbHOIO U3YUEeHHUSI, s IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLUS IPOXOJUT 110 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[TomuMO 3TOro B JEKUHMH MOTYT MCIOJIb30BAaThCS D3JIEMEHTHI IMPOOJEMHOIO H3JI0KEHHUS.
[IpoGnemHas JIeKusi HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMBI, KOTOPYIO B XO/€ U3JI0KEHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs HpeACTaBisieT COOOW 3aHsATHE, Mpearojararomiee
MHUIMUPOBAHHOE TMIpEenojiaBaTejieM TMPUBICYCHUE AayAUTOPUM K PEHICHUIO KPYIMHOM HaydHOMH
npoOJieMbl, PpPAacKpPhIBA€T BO3MOXKHBIE NYTH €€ pEUICHUs, IOKa3bIBACT TEOPETUUYECKYI0 U
MPaKTUYECKYI0 3HAYUMOCTh AOCTHKeHud. Ha mpoOrmeMHON JeKuMyM HOBOE 3HAHHWE BBOAMTCS Kak
HEeM3BeCTHOE /s oOyyatomuxcs. [lomydennas nHpopManus ycBauBaeTcst Kak THMYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ce0sl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BaHUEM JIEMOHCTPAIIMOHHOTO XUMHUYECKOTO SKCIIEPUMEHTa, KOTOPHIM MO3BOJISIET Hanbosee
[IOJIHO pEeaJIn30BaTh METOJ MPOOJEMHOro OOYy4EeHHs dYepe3 IIOCTAaHOBKY MpPOOJIeM C IOMOUIbIO
JEMOHCTpAllMi  SIBICHUI, peakuuil WM TporeccoB. Bo3MOXHO 0OOBbEAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU ITPUEMOB MBICJIEHHOTO U PEaIbHOI0 SKCIIEPUMEHTA, YTO J1a€T BO3ZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peanm3anuu  MHOOPMAIIMOHHO-KOMMYHHKAITMOHHON — 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 peaJbHBIMH XHMHUYECKMMH BemecTBaMu. Ha maboparopHbeix paborax
BBITIONHSIOTCS TPYIIOBbIE WIM WHAWBUAyaJIbHbIE 3alaHus To TmpoiaeHHoi Teme. [IpoBenenue
abopaTOPHBIX PabOT HEOOXOIUMO TMpEeABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHo paboThl B
XUMHUecKol mabopaTtopuu. OCHOBHBIM YCIOBHEM JOMycKa CTYAEHTOB K JabopaTopHoil pabote
ABIIETCS MX oOs3aTenbHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeOopeThyeckoro BBeneHus. [lpu
MPOBEJICHUN JTa0OpaTOPHBIX 3aHITHH MCIOIB3YyeTCSs METOJ KOHTEKCTHOTO OO0y4YeHHs, KOTOPBIN
MO3BOJIIET YCBOMTh MaTepHall TMyTEeM BBISBICHUS CBSA3€H MEXIy KOHKPETHBIM 3HAHHEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooOpa3HO  HCIOJIB30BaThb  TEXHOJOTHIO  KOJJIEKTUBHOIO
B3aMMOOOy4eHusa (mapHylo paboTy) Tpex BHUIOB: CTaTHUuYecKas Iapa, JIUHAMHU4YecKas mapa,
BapHaIlMOHHAs T1apa; COBMEIasi €€ ¢ TeXHOJIOTHEH MOIYIbHOTO 00y4YeHHs. BBIMOTHUB SKCIEPUMEHT,
oOyyaroruecs: GopMyIupyrOT 0000IIIEHHBIE BHIBOIBI 10 CEPUH OTBITOB, UCIIOJIB3YsI IPUEMBbI aHAJIOTHH
Y CPaBHEHHUS.

CamocTosTenbHas pabota o0ydaromuxcs sBJISeTCsS OJHUM U3 Hanbosee 3p(HEKTUBHBIX CPENICTB
pa3Butusa morpebHOCTH K OynymeMmy camooOpazoBaHuio. CaMmocTosATenbHas paboTa oOydaromuxcs
BKJIFOYAET B ce0s camble pa3sHoOOpa3Hbie (OpMBI yueOHOUH ACSITEIHHOCTU: BBIMOJHEHUE JOMAITHUX
3aaHul, 3aBepiieHue odopmiieHUs TabOpaTOPHBIX paboT, MOATOTOBKA K MPAKTUKyMY, M3ydeHUE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTepuaja Mo yuyeOHMKaM M MocoOusiM, 4YTeHHE U MpopaboTka
HAy4YHOU TUTEepaTyphl B OMOIMOTEKe, HalMcaHue pedepaTroB, MOArOTOBKA K KOJNIOKBUYMaM, SK3aMeHY.

CamocrosiTennpHass paboTa oOy4aromuxcs JOKHA OBITh HampaBlieHa Ha 3aKperuieHUs
TEOPETUYECKOT0 MaTepuasa, M3JI0KEHHOTO MpernojaBaTelieM, Ha MpopadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIbHOE M3yY€HHE, Ha IMOATOTOBKY K JIa0OpaTOPHBIM 3aHSATHUSIM, BBINOJIHEHHE JOMAIIHUX
3aJJaHu¥ U TIOJITOTOBKY K PYOSKHOMY M 3aKIIOYUTENFHOMY KOHTpOIII0. [loMrMo 3TOoro0, o0ydaromuecs
MIPEACTABIISIIOT PE3YJIBTATHl CBOEH CaMOCTOATENLHON PabOThI B BUE MPE3CHTAIUH.

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



[Tpu npoBeneHnn pyOEKHOTO U 3aKITIOUUTEIHLHOIO KOHTPOJISI OCHOBHBIMU 337jauaMu, CTOSIIIIUMHU
nepe mperoaaBaresieM, sSBISIOTCS: BBISBICHHE CTEIICHH MPaBUJIBHOCTH, 00beMa, TIyOMHBI 3HAHHM,
YMEHUW, HAaBBIKOB, IIOJIYYEHHBIX IpPH M3YYCHHHM Kypca Hapsay C BBIIBICHUEM CTEIEHHU
CaMOCTOSATENIbHOCTU B IPUMEHEHUHU MMOTYYECHHBIX 3HAHUH, YMEHUM U HaBBIKOB.

CoBpeMEHHbIE HWHTEPAaKTUBHBIE CPEICTBA IO3BOJSIOT 3KCIEPUMEHTUPOBATH C HOBBIMHU
dopmamu koHTposs. OOy4aromuMcs MpeIararoTcs TECThl M 33Ja4d B AJIEKTPOHHOM BHJIE, C
aBTOMATHU3HPOBAHHOW CHUCTEMOW MpoBepkH. B oTimuyue OoT OOBIYHOIO TECTUPOBAHMS TaKOW Crocod
KOHTPOJISI MO3BOJISIET O0ydYaroUMMcs B JII000€ BpeMs NMPOUTH TeCT, MPOaHAIU3UPOBATh OUIMOKU 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 nekumii ma€r mepBOoHayanbHOE IPEACTABICHHE O XUMHHM U €€ POJIM B KU3HM YEJIOBEKA 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 OIMPEEISIIOT CBOMCTBA JKUBBIX CUCTEM. BTopas 4acTh MOCBsIIEHA MPUKIATHBIM aClIeKTam
XUMHH: OHA MOKA3bIBAET, KAK XUMHUS BIMSIET Ha KU3Hb OOIIECTBA U YIYyYIlIaeT MOBCEAHEBHYIO KU3Hb
monel. B Hell paccka3piBaeTCsi O LIEHHBIX MPOAYKTaX XUMUYECKOW MPOMBIIUIEHHOCTH, XUMUYECKUX
croco6ax MPOM3BOJCTBA YHEPTUU M HOBBIX MaTepHaliaX, HOBBIX BEILIECTBAX, MCIOJb3yeMbIX 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 MEPBYIO0 OYepelb 00YUaIOIIUXCs HEXUMUYECKUX BY30B U (DaKyJIbTETOB U JIIOZACH, yKe
MOJIYUYMBIIUX BBICIIEE OOpa3oBaHHE, HO KENAIUX Ooyblie y3HATh 00 OKpYXKalolleM MHUpe u
MOBBICUTH CBOM OOIIIEHAYYHBIN YPOBEHb.

6. YueOHO-MeTOAMYECKOE 00ecTieYeHHe CAMOCTOSITeIbHON padoThl 00y4aroImuxcs

CamocrosiTenbHast pabora oOydarolmuxcs MOApa3AeseTcss Ha ayAUTOPHYIO, KOTopas
MIPOUCXOJIUT KaK BO BpeMs JaOOpaTOpHBIX 3aHATUH, TaK M Ha IUIAHOBBIX KOHCYJbTALMUAX, U Ha
BHEAYJUTOPHYIO, TIPOUCXOJIAIIYIO BO BpeMsI TTOATOTOBKM OOYYAIOIIMMHUCS OTYETOB IO JaOOPATOPHBIM
3aHSATHUSAM U BBIITOJIHEHHS IOMAIIHUX 33 JaHUH.

AymuTopHas —caMOCTOsTeNbHAs paboTa OOydYaloUMXCs MOpeArnoiaraeT  MpOoXOXKJIEHHE
TECTHPOBAHUS MO KAKAOMY pa3/iely AUCUUIUIMHBL. TeCThl BKIIOYAIOT TEOPETUIECKHUE U TPAKTUIECKHE
3aJJaHMs, OTBEThl Ha KOTOpBIE TPEOYIOT IIyOOKOr0 MOHMMAaHUS M3Y4YEHHOro MaTepuana. TecTbl
MOCTPOEHBI €JMHOOOPa3HO: K KaKIOMY BOIPOCY IpeUIaraeTcsl 4eThIpe BapHaHTa OTBETOB, CPEAU
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.

BapuaHThl TEeMaTHYECKHMX TECTOBBIX 3aJaHUI VISl TEKYLIEr0 KOHTPOJIA
XuMu4eckasi TepMOAUHAMHMKA

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 XUMHUECKOM PEaKIUU cucmema O3HaYaer:
a) HUCXOIHbIE peareHThl
0) MPOIYKTHl XUMUYECKON peakiuu
B) PEaKIMOHHBIN COCY]



I) MCXOJHbBIE PEareHThl U MPOIYKThI PEAKIII
2. Tlepsolii 3aK0H (TIepBOE HAYAJIO) TEPMOIMHAMHUKH MAaTEMAaTHUYECKU 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
06) K=R/Na r) AU= Q-W
3. B sKk30TepMHUecKoi peakiuu:
a) SHTAJIBIINS PEaKLIMOHHOM cucTeMbl noBblmaercs (AH > 0)
0) TermnoBoii a3 ekt peakiuu otpunareiacH (Q< 0)
B) HTAJIBIIUS PEAKLIMOHHOM cucTembl 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 SBISIOTCS SHAOTEPMUICCKUMHE?
a) 1/2 N2+ 3/2 Ho=NHs , AH = — 46 K]Ix/Moib
6) H2+4/202,=H20, AH = 242 K]I/mMoib
B) 1/2 N2+ 1/2 O2=NO , AH =90 KI>x/momnb
r) 1/2H2+1/2 I,=HI, AH = 26 K]I»/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.
DOHTanbnus 00pa3oBaHus OKcuaa Mea ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hus peakumu  NiO ) + C (pagury = Ni ) + CO (). Onpenenure BO3MOKHOE HalpaBICHUE
CaMOTIPOM3BOJILHOT'O TCUCHHS PEAKIIMU TIPU CTaHAAPTHBIX YCIOBUSX U IpU TeMnepatype 627°C.

BermectBo AH®298 (KIx/M011B) S°98 (kx/Monb*K)
NiO (9 —239,7 38
C (rpagum) 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:
2KCIO3 (tB)y —2KCl (t8)+302 (1 AH<O
MOXET CAMOIIPOU3BOJILHO MPOTEKATh
a) B PSIMOM HaIpaBJICHUN B) HE MOXXET MPOTEKATh
0) B 00paTHOM HampaBlIeHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Tecrax mo Teme «XuMuueckas KUHETHKa»: MEPBOE, BTOPOE, TPEThE, YETBEPTOE U ISTOE
3ajaHusa oneHuBaroTca B 0,5 Oara; mecroe, ceAbMOE, BOCBEMOE, AEBATOE M AccaToe — B 1 Oami, a
OJMHHAJIATOE — 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 OJTHO 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]°

KOJINYCCTBCHHO

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 MokasbIBaeT 3HaUeHUE TEIUIOBOT0 3¢ deKTa peakiun?

ajl E % .
1
6)2 2
v
B)3 +
4 3
— A

v

XOJl peaKluu

9. UYt0 MOXHO CcKa3aTh O PEaKIuH, U300pAKEHHOW Ha IUarpaMMe 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 Moib/1. Beruuciaure HCXOIHYIO
KOHIIEHTPALIUIO BOJIOPOJIA.

a) 1,2

0) 3.5

B) 5,0

PacrBopsI

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

Tect Nel

1. ns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHUE 3aUIICTCS B BUC
1) 2K +S04* = K2SOq4
2) Cu?* + S042 + 2K* + 20H™ = Cu(OH)2d + K2S04
3) CuSO4 + 20H™ = Cu(OH)24 + SO4>
4) Cu** + 20H- = Cu(OH){
2. Macca (B r) xnopuna 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 nonasnenust ruaponusa xjaopuaa xpoma (I1I) cnegyer

1) 106aBHUTH COJSHYIO KUCIIOTY

2) n00aBHUTH LIET0YD

3) pa3zbaBuUTBH pacTBOP BOMAOI

4) TOBBICUTH TEMIIEPATYPY
5. B pas3baBieHHOM pacTBOpe, NPUTOTOBJIEHHBIM U3 TUAPOCYIb(paTa KajlblUsi U BOJBI, CyMMa
KO3 QHIIMEHTOB B ypaBHEHUU HEOOPATUMOM JUCCOLMAIIMHN 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 aMMOHUS

2) TUAPOKCHUJ KaJus

3) XJIOpUa KaabIIHs

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) THaPONU3 COJei

10.3nauenue PH uncroii Bosel mpu 25°C coctaBnsieT
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 0aiur; mATOE U IIIECTOE 3amanus - B 3 Oaa.

Tect Nel

1.  Vkaxwure pazMepbl 4YaCTHUI] KOJJIOUTHBIX CUCTEM
1)  wmeHbie 1 HM
2)  Goabire 100 HM
3) or 1l am g0 100 M

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

3. Jlna Kakoro 3JEeKTPOJUTA MOPOT KOATYJISIIUHN KOJUIOU/IA C MOJIOKUTEIIFHO 3apsKCHHOW YacTHIIeH
JOJI’KEeH OBITh HAUMEHBIIUM?
1)  xuopun Kanus
2) cynbdar Kanus
3) oprodocdar kanus

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

KAaKOM 3JIEKTPOJIUT UTPAET POJIb HOHHOIO cTabuau3aTopa?
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
obpa3yercs 3016 cynbdara cBunna (I1). K xakomy anektpony JoMKHBI IepeMeaTbcsi YaCTHUIIbI
JUCTIEPCHOM (a3bl MU IEKTponIH3e?
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 ToTpeboBanock 100aBUTh: B mepBy — 5,3 Ma 1H pactBopa xiopuaa xanus; B APYTyrO —
18,7 mum 0,001H pacrBopa ¢ocdara Harpus. Beruuciamre moOpor KOaryisiiiid  KaKOTO
AIIEKTPOJIUTA.

OKHCAUTEIbHO-BOCCTAHOBHTEIbHBIE npoueccChl

B Ttecrax nmo teme «OKHCIUTENBbHO-BOCCTAHOBUTENBHBIE MPOLIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOEC M MATOE 3a7aHus olleHuBaroTcs B 0,5 O6amna; mecrtoe — B 1 6amr; ceapMoe U BOCbMOE — B 2
Oamta, a qeBsToEC — B 2,5 OajioB.

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 HUXKE peakunii kK OBP nucnponopunoHupoBaHus NPUHAIJIEHKHUT ...

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)  oxcupaa maprania (1) MnO
7. B peakuum, npotekaromieii mo cxeme CrSz3 + KNO3z =2 KoCrOs + KSOs4 + NO okuciieHuo
MIOJIBEPTAIOTCS CIIEIYIOLINE FIIEMEHTHI ...
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 «DNEKTPOXUMHUYECKHE CHUCTEMBI»: IEpPBOE, BTOPOE M MATOE 3aJaHUA
olleHUBatOTCs B 1 0asut; TpeThe U YeTBepToe 3a1anusi— B 1,5 0asuia; mecroe u cenpbmoe — B 2 Oasuia.

Tect Nel
1. DnekTponHBII MOTEHIMAT ONPEAEISIOT 10 YPABHEHHUIO ...
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 nmpoaykTel 00pa3yroTcsi Ha KaTo/Ie TPH AJIEKTPOIIN3e PacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) xucnopon
4. Ykaxute cyMMy KO3 GHUIIMEHTOB B ypaBHCHHUHU dJICKTpOIn3a pactBopa Hutpara meau (1)
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 OAIIEKTPOAHBIX IMPOIECCOB M MOJEKYISIPHOEC YpaBHEHHE pEeakIuH,
HPOTEKAIOUICH MPH AIEKTPOXUMHYECKONH KOPpO3uM rambBaHonapbsl 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
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3feily ¢ MPOpabOTKOW MaTepuaia; 0hOPMIICHUS 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 TEPMOIMHAMUKA)»

B nomamHem 3aiaHuu 1Mo TeMe «XHUMUYecKas TePMOIMHAMUKAy: TIepBast 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 HaIpaBJICHUE
CaMOTIPOU3BONBLHOTO TEYEHHs PEAKIIMH TIPH CTAHAAPTHBIX yYCIOBUAX U mpu Temmeparype T = 927 °C,
€clii TeII0BOM 3(h(EeKT peaknu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbIIEIAETCS
WIA TIOTJIOUIAETCS PHEpPIus B XOJ€ peakuuu; O) NPUUYMHY HAWJEHHOTO HW3MEHEHHs SHTPOIHU.
Paccunraiite TeMiiepaTypy Hadaja 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 TIpU oOpazoBanmu 2,24 1 CoH,?

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 ypaBHenuto: Oz ) ¥2 CO y = 2 CO2 (. HauanbHble 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
MIPUMOUN ¥ 00paTHOM peakiuy, €CITU YBEIHUYUTh JaBICHUE B CUCTEME B J[Ba 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 TemmeparypHblii KO3(h(HIMEHT CKOPOCTH PEaKIMK 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 KOHIIEHTPALMU PEarupyromux BEeUIeCTB PAaBHBI:
[H20]=0,3moms/1, [H2] = 0,4 Moab/m1.
3amaua Ned
Hus peaknuonnoit cucremsl: CO ¢y + H20 ¢y = CO2 ¢y + H2 )y HavanbHbIE KOHLEHTPALMH
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, O) MPHU TMOBBIINICHWU [NaBIEHUS, €CIM TeMIleparypa
MMOCTOSIHHA.

Jlomaminee 3aganue Ne 3
no reme «PacTrBopb»

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 BobI ciienyeT pactBoputh 1351 SNClo amst monmyuenus 3M pacTBopa xJiopuaa
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  HAIIMIIHUTE COKPAIICHHBIC HOHHBIC YPaBHCHUA peaxunﬁ
B3aMMOJICHCTBUS CIEAYIONINX BEIIECTB:

HBr + NaOH —

AgNO3 + HoS —

MgCl; + KOH —

CaF; + HCI —

Sb(OH)3 + H2SOs —

Sb(OH)3 + NaOH —

3agaya Ne3

CocTaBbTe MO JABa MOJEKYJSPHBIX YPABHEHUS PEAKIIUN K CIETYIOIIUM HOHHBIM:

Ba?* + CrOs*> — BaCrOq;

NHs" + OH — NHiOH;

ZnS + 2H' — Zn** + H.S



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

3amaga NeS

Kakue u3 ciemyromux coseit moasepratorcs ruaponusy: NaSiOs. Cu(NOz)2. KBr? CocraBbte
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs TMAPOJIM3a COOTBETCTBYROIUX cosel. Kakoe 3nauenue 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 THI KaXKI0H peakivu.

PaccunTaiiTe SJIEKTPOABMKYIIYIO CHIY W OIPEACINTe HANpaBICHHE CaMOMPOU3BOJILHOIO
NPOTEKAHMsI MEPBOM PEAKIMKM IPHU CTAHJAAPTHBIX YCIOBHUSX, HCIIOJIB3Ys 3HAYCHHS OKHCIMTEIHHO-
BOCCTAHOBUTEIBHBIX [TOTEHI[UAIOB:

HJ + H3POs — J» + H3PO3 + H2O

HNO2; — HNOs; + NO + H0

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 + NaNO2; + H20 —

NaCrOz + 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 TabiMIEHl CTaHIAPTHBIX OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX ITOTEHIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peaknud B ykazanHoW cpexe (HNOs). Paccuwmraiite 3HaueHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

Jlomamuee 3axanue Ne 5
10 TeMe «JJIeKTPOXUMHUYEeCKHe CHCTEeMbD)

B nomaminem 3amanuu o TeMe «NeKTPOXUMHUUYECKUE CUCTEMBI»: TIepBas 3a/1aya OlIEHUBAETCS B
1 6amm; BTOopas — B 1,5 6aina; 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(NO3)2 // AI(NOgz)s/Al. Paccumnraiite DJIC (E) rampBaHHUECKOro 3JIEMEHTA MPHU 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 IIPOLIECCOB M  MOJIECKYJISIPHBIE YPaBHEHUsS PEAKLUU,

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/u.

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, MOJYYCHHOTO Ha KaTOAE IPHU 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 SJEKTPOHHOE CEMEMCTBO, METAJUI WJIM HEMETAJI.

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.
Kuciaorno-ocHoBHbIE
CBOJCTBA BelIeCTB

3auaHne. CocraBbTe YpaBHCHU pCaKHHﬁ, IIpH IIOMOIIKU KOTOPBIX MOXKHO
OCYIICCTBUTL CICAYIOINE MPECBPALICHUA
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 SHEPrusi B XOAC PeaKlny, 0)
TE€PMOAHUHAMHUKA MPUYMHY HAWJIEHHONO W3MEHEHMs SHTpOIMH. Paccuntaiite temmeparypy, npu
KOTOPOH yCTaHABIIMBAETCS pABHOBECHE U TIPOUCXOIUT cMeHa 3HaKa AG.
3ananme 2. Bprucrure TerioBoit addexr peakumn 3FesO4k) + 8Alk) =
4AI0s3k) + 9Fek), MOMB3ySCh CTAHAAPTHBIMH SHTAIBITHAMUA OOpa3OBaHHs
pearupyronx BemecTB (mpuiokeHre 3). CKOJIbKO TEIUIOTHI BBIIEIUTCS
(moryotuTcst) pu 00pa3oBaHUM BelliecTBa Fe B kommdectse 56 1?7
3aganue 1. TemneparypHbiii ko3pduiment peakuuu paBeH 2,5. Kak
Tema 4. U3MEHHUTCS CKOPOCTb PEaKIMH: a) MPU MOBBIIIEHUU TemIiepaTrypsl 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 yBeIWYeHUsI KOHIIEHTPALIUH ITPOIYKTOB PEAKIIHH.

Tema S. PacTtBopbl

3ananme 1. B 180 M Boas! pactBopeno 20 r cynbhaTa MapraHua.
[Tomyuwicst pactBop ioTHOCTHIO 1,101 /™My, Beraucnure MossipHYTO,
HOPMAaJIbHYIO, MOJISUIbHYIO KOHLIEHTPALMHA U MacCOBYIO J0JIO
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
ypaBHenus ruaponusa cojieir Na2SiOs, SbCls, Rb2SOs. Kakoe 3nauenue
pH (>7, <7) uMer0T pacTBOPBI TUX COJICH?

OKHCINTEIbHO- YpaBHCHUAX, YKAXKUTEC OKHUCIIMTEIIb U BOCCTAHOBUTECIIb, HAIIUIIINUTEC

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 rampBaHYECKOT0 3JIEMEHTa, 00pa30BaHHOTO
Tema 7. IJIAaCTUHAMHU U3 METaJUIOB

CUCTEMBI METAJIJIOB

A™ =0,01 u B™ =0,05

1) cocraBbTE CXEMY rajibBAHUYECKOTO DIICMEHTA;

2) HaNWIIUTE YPaBHEHHs 3JIEKTPOJHBIX MMPOLIECCOB U TOKOOOpa3yroLieit
peaximm;

3) paccuuTaiiTe AMEKTPOABIKYIIYIO CUITY TaIbBAHUUECKOTO 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 BbIJEIUBIIETOCs Ha KaTo/e, €CIu
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 ranpBaHonapsl: Pb - Sn

a) B KUCIIOH cpene;

0) B aTMOc(epe BIaKHOTO BO3AyXA.

Sk~ wdE

™=

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

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: TOHITHE CUCTEMBI, BUJIBI CHCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMH COCTOSHUS CUCTEMBI.

Buytpennss sneprus. Padora. Terutora.

[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

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

Tepmoxumust. 3axoH ['ecca.

CnenctBus U3 3akoHa ['ecca.

OHTpoNUs Kak QYHKIIUS COCTOSHUS CUCTEMBI.

BTopoii 3ak0OH TEpMOAVHAMUKH.

Tpetnii 3aKOH TEPMOIUHAMHUKHU.

Oueprus ['u66ca.

Hanpasnenue caMonpon3BOJIbHOTO MPOTEKAHHUSI XUMUYECKUX PEAKITHIA.

KOHTpOJIl)HbIe BOIIPOCHI IO TEME «XuMHYeCcKasa KHHETHKA»
XuMHudecKass KHHETHKaA. CKOpOCTB XHUMHYISCKOMN pP€aKru U METOJBI €€ PECTYJIUPOBAHUSA.

BnusiHre KOHIIEHTpalMU Ha CKOPOCTh XUMHUECKOM peakiuu (3aKoH AEWCTBYIOLINX Mace).
Bnusinue temnepatypsl Ha cKOpocTh xumudeckoi peakiuu. [Ipasuno Baut — [N'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.

Biistnue karanusaropa Ha CKOPOCTbh XMMUYECKON PEAKLIUN.
["'oMOreHHbIi ¥ TeTepOreHHbI KaTaaus.

KonebarenbHble peakuuu.

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

Cwmemenne xumudeckoro pasHoBecus. [Ipunnun Jle-Illarense.
BiusiHMEe KOHIIEHTpALMK, JAaBJIECHUS U TEMIIEPaTyphl.

®a30BbIE pABHOBECHS.

@dazoBble AMarpaMMsbl J1J11 OAHOKOMIIOHEHTHBIX CHCTEM.

KonTposbHble Bopockl 1o TeMe «PacTBopbDy

[lonsiTue pactBopa. PactBopuMocTs BeniecTBa. PactBopuMocTs rasa.

PactBopsl. CrmocoObl BBIpaKEHHsSI KOHIICHTpPALIMUM PAcTBOPOB (MaccoBas JIOJIsI, 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. CxemMa 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 qucconnanuil. CUIbHBIE U CIIa0bIE 3JIEKTPOIUTHI.

Hucconmanus cnadbix 3nekTposnToB. KoHcTaHTa AMcconnalium.

3akoH pa3basnenus OcTBanb/a.

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

ITpon3BeneHne pacTBOPUMOCTH.

HonHnoe npounsseneHue Bobl. BOLOPOIHBIN U THAPOKCUIIBHBIN MOKa3aTEIN.

I'maponus couneii. Tunel rugponnsa conen.

KonnuecTBeHHBIE XapaKTEPUCTUKH MPOIIECcca THIPOIHU3a.

@DakTOpBl, BAUAIOIIUE HA TPOLIECC THAPOIN3A.

KOHTpOJILHLIe BOIIPOCHI 110 TEME «I[ncnepcnble CUCTEMBbD)

I'ereporennsle cmecH. JlucniepcHbIe CUCTEMBI.
HucnepcHocts. Knaccudukanuu AucrepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguiisHbie 1 1M0(OOHBIE KOJIOUIBI.
Crioco0b! nostyueHus KOJUIOUIHBIX PaCTBOPOB.

CrpoeHre KOJTOUTHBIX YaCTHLL.

IIpaBuno dasuca — [leckona.

Y CTONYMBOCTD KOJIOUAHBIX cucTeM. CTaOMIIN3aTophl.
Koarymsiuust nuo@uiibHbIX U JIHOGOOHBIX KOJTOUIOB.
CenumeHTanus KOJIOUIOB.

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

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

Baxxueiliye okuciIuTe I U BOCCTAHOBUTEIH.

Turbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKUUi (IPUMEPHI).
OKHCITUTENIbHO-BOCCTAHOBUTEBHBIN MOTEHIIUAI.

VYpaBuenue HepHcra.

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

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «JJIeKTPOXUMHYECKHE CHCTEeMbI»

DnekTpoxumMmuueckue cuctembl. Kimaccudukamus 31eKTpOXUMUYECKIX MTPOIIECCOB.
DNIEKTPOXUMHUYECKHE MTPOLECCHI, IPOTEKAIOIUE HAa IPAHULIE Pa3/iesia «MEeTallll — pacTBOP».
INanpBannveckuii 35memMeHT Jdanusmsa — SIkoowu.

DNEeKTPOABUKYIIAs CUJIa TalbBaHUYECKOIO AJIEMEHTA.

W3mepeHre 3IeKTPOIHBIX IMOTEHUMANOB. Pl CTaHAAPTHBIX AJIEKTPOJHBIX MOTEHIMAJIOB.
CBolicTBa METAJIJIOB B COOTBETCTBUHU C UX ITOJIOXKEHUEM B PSIly HANIPSIKEHUM.

Ypasuenue Hepucra.

DJEeKTPOIN3 pacIjiaBoB U pacTBOpoB. KaToaHble M aHOAHBIE IIPOLIECCHI.

OO6benunenHsbii 3akoH Papazes. Beixo o 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 MEeTauioB OT KOPPO3HUH.

3alUTHBIE TOKPBITHS.

DNIEKTPOXUMHUYECKHE CIIOCOOBI 3aLIUTHI OT KOPPO3UU METAIIIOB.

XVMMHYECKNE UCTOYHHUKH TOKA. |'albBaHUYECKHM 2IIEMEHT.

XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XVMMHYECKNE UCTOYHUKH TOKA. TOIIMBHBIE JIEMEHTHI.

7. OueHOYHBIE CPEACTBA AJIsl IPOBEACHUs IPOMEKYTOYHOM aTTeCTALMHA
[IpomexyTouHas  aTTecTalds UMEET  LEJIbI0  ONPENEIUTh  CTENEeHb  JOCTHKEHUS

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

a) Ilnmanupyemblie pe3yJbTaTbl O0y4eHHUs] W OLICHOYHbIC CPEACTBA [JIsi IPOBEICHUS

NMPOMEKYTOYHOM aTTeCTALMH:



CtpyKTypHBII
JJIEMEHT
KOMIETEHIUU

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OK-1
CIIOCOOHOCTBIO K

a6CTpaKTHOMy MBIIIJICHUIO, aHAJIU3Y, CHHTC3Y

3HaTh

- OCHOBBl  JIOTHKH,  HOPMBEI
KPUTHYECKOTO  MOAX01a,  (POpMBI
aHaIN3a;

- METO/Ibl a0CTPAKTHOTO MBIIUICHUS
IIPY YCTaHOBJICHUH UCTUHBI;

- METOJBbl HAy4YHOTO HCCIIECIOBaHHS
myTéM MBICIIEHHOTO pacuJICHEHUS
o0BbeKTa (aHaMU3) U MYTEM U3YyUEHUS
npeaMera B €ro  IEJIOCTHOCTH,
€IMHCTBE €ro YacTeil (CUHTE3)

Ilepeuens meopemuueckux 60npocos

1. OcHOBHBIE METOJBI XMMHUYECKOTO aHAJIN3a.

2. OcHOBHBIC TPUOOPBI ¥ 000PYIOBAHUE TSI XUMHUYECKOTO aHAIN3a BEIIECTB.
3. MeToauku nMpoBeAeHUs ONbITOB. [IpaBuiia TEXHUKH O€30MaCHOCTH.




VYmeTb

- aJICKBaTHO BOCIIPHHUMATb
uH(POPMAIINIO, JIOTUYECKH BEpHO,
apryMEHTHPOBAaHO M SICHO CTPOUTH
YCTHYIO U IICBMEHHYIO PEUb;

- C HCHOJBb30BAHHEM  METOJIOB
abCTPaKTHOTO MBIIIJICHHS, aHAINA3a
" CHHTE3a aHAJTM3UPOBATh
aJIbTepHATHBHBIE BapUAHTHI
pEIIEHHsI UCCIIE0BATENILCKUX 3a/1a4

Ilpumepnvle npakmuyeckue 3a0anus

1. Onpenenuth ¢ KakKMMHM U3 yKa3aHHBIX HM)KE BEIIECTB MOXKET B3aUMOJEHCTBOBATH PAacTBOP
THJIPOKCHIa Kallusi: MOAOBOAOpOAHAas Kuciora, xjaopua meau (II), oxcua yrmepoma (IV), okcun
ceunna (Il), ruapokcun amoMuHUs, TUIPOKCUA aMMOHUsA. COCTaBbTE€ YpPaBHEHHSI BO3MOKHBIX
peaxiuii B MOJIEKYJIIPHOM U MOHHO-MOJIEKYIJIIpHOH (hopmax.

2. Ompenenute BO3MOXHOCTh BOCCTAHOBICHHMS oOKcuaa sxene3a FesOs yrmepomom npu
cTaHIapTHHIX ycnoBusax u temreparype 1100 K. Peakuust BoccranoBinennst Fez04: Fe3Ouq +4Ck) =
= SFE(K) + 4CO(I‘)

3. TemneparypHbiii kKoddduimeHT peaknuu paBeH 2,5. Kak U3MEHUTCS CKOPOCTh PEaKIUU: Q)
IpY NOBBIIEHUH TemnepaTypsl oT 60 1o 100°C; 6) mpu oXJaXIeHUN peaKuOHHOM cmecu oT 50 10
30°C?

4. JIns obpatumoii peakimu Fe3Oxx) + Hory = 3FeOk) + H2O(r 3anuimmTe BbIpakeHNEe KOHCTAHTHI
paBHoBecust AH°, kIlx = + 69,8. Ilpennoxkute crnocoObl YBeTUYEHUS KOHIICHTPAIMU MPOIYKTOB
peaxkuu.

5. [lpm mnpokanuBaHMM METAJUIMYECKOTO THTaHAa oOpaszyeTcss Oemblii MOPOIIOK, KOTOPHBIA
pacTBopsieTCsl B KOHLEHTPUPOBAHHOM CEpHOM KHCIOT€ M CIUIaBISIETCd CO Iejouybto. Yto
npecTaBiIsieT coboit 3To coequHenne? Hamummmre ypaBHEeHUs BCEX YKa3aHHBIX PEaKIUil.

6. Ckonpko MWITHIUTPOB 96%-HOro pacTBOpa CEpHOW KHUCIOTHI C IJIOTHOCTHIO 1,84 1/Mi
notpebyetcs amns npurorosienus 2 i1 0,25M pactopa?

7. Kakume BemecTBAa W B KaKOM KOJIMUECTBE BBIIETATCA mpu mnpoxoxaeHuu 48250 Kin
anekTpudecTBa uepe3 pactBop xsopuna Mapranna (11)? CocraBbTe cxemy SJEKTpOIHM3a 3TOTO
pacTBopa.

8. AmoMuHuH ckienaH ¢ Meapto. Kakoi u3 meramioB OyneT KOppoAHpOBaTh B Cpelie CepHOH
KHUCJIOTHI M aTMocdepe BiIakHOTo Bo3ayxa? CocTaBbTe CXEMBbI AJIEKTPOXHUMHUYECKON KOPPO3HH.




Brnanets - HaBbIKAMU [IOCTAHOBKM  LIEJIH, Ilpumepnsvie npakmuyuecKkue 3a0anus:
CIOCOOHOCTBIO B YCTHOH W IIpoBecTn aHaIM3 BIUSHUSA KOHIICHTPALUKA HA CKOPOCTh XUMUYECKOW peaKkIuu
nucbMeHHOM — peun  Jormdeckd [ NaxS;03 + HxSOs4 = S + SO, + NaxSOs + H2O mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn
0OpPMUTH pe3yNIbTATHI MBIIIIICHUS; | 00pabOTKY TOJNYYEHHBIX JIAHHBIX C HCIOJB30BAHHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
- LEJOCTHOM CHUCTEeMOW HAaBBIKOB | TEXHOJIOTH. Pe3ynbTraTel oNTOB MpeACTaBUTH B BUJIE TaOIHIIBI 1.
WCIIOJIb30BAHUS abCTPaKTHOTO Tabmuna 1
MBIIJICHUS TIPH PEIICHUH TPo0eMm, Howmep O0BeM, Mt Konuenrpanus Bpewms Cxopoctb
BO3HUKAIOIIMX TPH  BBIIOJHCHUU OIIBbITa Na2S,03 H.O H2S04 Na»S»03, 102 | nosBieHus peakuuu, 10,
HCCIIEIOBATENbCKUX pabor, MOJIB/JT MYTH, C ¢t
HaBBIKAMM  OTCTaMBaHHSA  CBOEH 1 1 7 2 1,3
TOYKH 3pEHUSA 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 nanubpIM Tabnuibl 1 mOCTPOUTH TpadUK 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIEHTPALUU
THOCYNb(aTa HaTpUs, OTIOKHUB Ha ocu abcuucc koHueHtpammioo NaxS;03, a Ha ocu opawHAT —
CKOPOCTh PEaKIIHH.
CrnenaTh BBIBOJI O 3aBUCIMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIMU THOCYIb(aTa HATPHSL.
OIIK-4

TOTOBHOCTBIO C €CTECTBEHHOHAYUHBIX MO3ULIMHI OLIEHUBATh CTPOCHHE, XMMUYECKHI U MUHEPAIbHbIM COCTaB 3¢MHOM KOpBI, MOP(HOJIOTHUECKHuEe 0COOEHHOCTH
U TEHETUYECKHE THUIbl MECTOPOKJIEHUN TBEPHbIX MOJE3HBIX HCKOMAEMbIX IpPU PEIIEHUU 3aJad [0 palMOHAIbHOMY M KOMIUIEKCHOMY OCBOEHHIO
r€OpPECYPCHOIO NOTEHIIMAIA HEAP

3HaTh

- OCHOBHBIE€ XHMHUYECKHE MOHSITHS,
I0JIO’KEHHUS U 3aKOHBI,

- COBpPEMEHHbIE  HaIlpaBJICHUS
Pa3BUTHSI HAYYHBIX TEOPHIA;

- METOAbl  TEOPETHYECKOTo U
AKCIEPUMEHTAIBHOTO HUCCIIEI0BaHUS
B 00J1aCTH XMMHUU TPUMEHHUTEIBHO K
npodeccuoHaIbHOM e TeTbHOCTH

Ilepeuens meopemuueckux 6onpocos:

1. OcHOBBl XMMHYECKOH TEPMOAMHAMHUKU: CHCTEMa, TEPMOJUHAMUYECKHE MapaMeTphl
CUCTEMBI, PYHKIIMH COCTOSIHUS CUCTEMBI. [1epBbIil 3aKOH TEpPMOIMHAMUKH.

DHepreTuka XMMMUYECKUX MPOLIECCOB.

OHranbnus. 3akoH ['ecca u cieAcTBUS U3 HETO.

OHntponus. YpasHeHue bonbliMana. BTopoii u TpeTnii 3aKOHbI TEPMOJIMHAMUKH.

Ouneprus ['n66ca. HampaBneHus XMMHYECKHUX MPOIIECCOB.

Xumunueckass kuHeTHka. CKOpocTh XxuMudeckoi peakuuu. CpeaHss U UCTUHHAs CKOPOCTH
peaxkunu. Kunerndeckas kpupasi.

CKOpoOCTb peakuy U METOJIbI €€ PETYJINPOBAHMUS.

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

9. DHeprus akTHBallMU. AKTHBHPOBAHHBIN KOMIUIEKC. YpaBHEHHE AppeHuyca.

Sk wn

o N




10. Katanu3atopsl 1 KaTAIMTUYECKUE CUCTEMBI. | OMOTEHHBIN KaTaJln3.

11. Karanu3aropsl U KaTaJUTUYECKHUE CUCTEMBI. [ €TepOreHHbIN KaTanus.

12. Xumuyeckoe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO PaBHOBECHSI.

13. Cmemenue xumuueckoro pasHoBecus. [Ipunmmmn Jle [larense.

14. PactBopbl. CriocoObl BbIpaKeHHsI KOHLIEHTPALUK PACTBOPOB.

15. PactBopsb! 35ekTpoauToB. CTENEeHb U KOHCTAHTa 3JEKTPOIUTUUYECKON IUCCOLMalnU. 3aKOH
pa3basnenus OcTBaiba.

16. Iuccouumanust KUCIOT, OCHOBAHHM, cojeil. AM(OTEpHBIE IIEKTPOJIUTHL.

17. PactBopumocTts. [Ipon3BeneHne pacTBOPUMOCTH. YcioBHE 0Opa3oBaHHUS M PaCTBOPEHUS
OCaJIKOB.

18. uccouuanus Boasl. MonHoe nmpousBeaenue Boabl. pH.

19. I'maponu3 coneii. CTeneHs M KOHCTaHTa THAPOIIH3A.

20. Jlucnepcubie cuctembl. Knaccudukanus. JinodpunsHbie 1 TM0HOOHBIE KOJIIIOUIBI.

21. CtpoeHue KOJUTOUTHBIX YaCTHII.

22. Koarynsiusi KOJUIOUIHBIX PAaCTBOPOB.

23. OKHCIUTEBHO-BOCCTAHOBHUTENBHBIE CBOMCTBa BemecTB. Kiaccudukanus OKHCIHTENHHO-
BOCCTaHOBUTEJbHBIX PEAKIUH.

24. DNEeKTPOXUMUYECKUE CHCTEMBI. 3aKoHbl Dapajies. DIIeKTPOIHBIN TOTCHIIHAI.

25. N'anpBaHn4eckmii aemMenT Jdanusis Axkoou.

26. DIEKTPOXUMHUYECKUE CUCTEMBI: 3JICKTPOJIN3 pacIuiaBoB. [IprMeHeH e A1eKTpoIm3a.

27. DnexTponu3. AHOIHBIA M KaTOIHBIA MPOLIECCH NMPH 3JIEKTPoIu3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.

28. Koppo3zus. Buabl koppo3un. CriocoObl 3alIUThl METAIJIOB OT KOPPO3HH.

YMmern

- OTIPEIENATh XUMHUUECKHI COCTaB H
CTPOCHHE OOBEKTOB OKpYIXKAIOIIEH

Cpensl;

- pemarb  pacuyeTHble  3aJauu
MIPUMEHUTENBHO K MaTepHary
IIPOTrPaMMBl;

- TPOrHO3UPOBATh  BO3MOXXHOCTH
IIPOTEKAHUS CaMOITPOU3BOJIBbHBIX
IIPOLIECCOB B Pa3IUYHBIX

XUMHUYCCKUX CUCTEMAX

Ilpumepnvle npakmuueckue 3a0anua:

1. Hamucath 531€KTpOHHBIE YpaBHEHHS JJIEKTPOJHBIX IPOLIECCOB, YpPaBHEHHE CyMMapHOU
TOKOOOpa3yrone peakuuu, BeMUCIUTh D/IC raqbBaHUYECKOro 3JIEMEHTA, €ClIM KOHLEHTpaluu
MOHOB MeTamnoB pasHsl: [AlI¥*]=0,001 mons/m, [C0?*]=0,1 Momns/m.

2. Hammucatb MOHHBIE ¥ MOJIEKYJISIpHBIE ypaBHEHHS peakiuii ruapoinu3a coieid: KsPOs; NazSOqy,
ZnCly.

3. 3aKOHUYUTH ypaBHEHUs peaklUii, HAKCaB UX B MOJIEKYJISIPHOW U MOHHOM opmax:

Al(OH)3 + NaOH —, K2CO3 + H2SO4 —, H2S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaiabius coaepxurca 478,8 r Ca(OH).. IlnotHoCcTh pacTBOpa
1,14 r/mn. Paccunraiite: w(Ca(OH)2); Cwm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBbTE YpaBHEHHUS OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIINN:

K2Cr207 + FeSO4 + H2SO4 — , KMnO4 + NaxSO3z + Ho0 —.




6. HamucaTh 3JEKTpOHHBIE YpPaBHEHUS DJEKTPOIHBIX MPOIECCOB, YpPAaBHEHHUE CYMMapHOM
TOKOOOpa3yromei peakunu, BeMUCIUTh J/IC raqpBaHHYECKOTo 3JIEMEHTA, €CJIM KOHIEHTPAIUU
MIOHOB MeTaLIoB paBHbL: [Mn?*]=0,01 moums/1, [Au*]=0,1 Momb/m.

7. 3aKOHUNTH YpaBHEHHs PEaKIIHii, HAMKXCAB UX B MOJEKYJISIPHOW M MIOHHOH (popmax:

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

8. HamncaTh ypaBHEHUS peakiuii THApOJiM3a B MOJIeKyIsipHOM U noHHOM Buje: Alx(SO0a4)3, KCI,
NaxSOs.

9. HamucaTtp 3JIE€KTpOHHBIC YPAaBHEHHUS 3JEKTPOIHBIX IMPOIECCOB, YpaBHEHHE CYMMAapHOM
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh DJ[C raJbBaHMYECKOTO 3JEMEHTa, €CiIM KOHLEHTPaluu
MIOHOB METaJIoB paBHEL: [Zn?*]=0,01 momns/1, [CU*]=1,0 Moms/m.

10. Cynbdar amromunus Maccoir 36,4 r pactsopuin B 100 r Boabl. IlnoTHOCTE MOTy4eHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cm; N(AI2(SO4)3) 1 N (H20); T.

11. Hamucarp 51eKTpOHHBIE YpaBHEHHUS JJIEKTPOAHBIX IPOIECCOB, ypaBHEHHUE CYMMAapHOMN
TOKOOOpa3yromei peakuuu, BeMUCIUTh J/IC raqpBaHUYECKOTO 3JIEMEHTA, €CIIM KOHIEHTPAIUU
MOHOB MeTa/LIoB paBHbL: [Mn?*]=0,01 mons/1, [Ag*]=1,0 Mo/

12. 3aKOHYUTH YpaBHEHHUS PEAKLMi, HAllMCAB UX B MOJIEKYJISIPHOM M MIOHHOM BHJIE:

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

13. Onpenenure TEPMOJMHAMUYECKYIO BO3MOXKHOCTh TpoTekanus peakuuu CaOg) + 2 Cu) =
= CaC; () + CO), AHr = 460 x/Ix npu crannapTHeIX ycioBusX. Paccunraiite Temneparypy Hadaia
peakiuu, ecaun  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaC)= 70 Jx/Mons-K;
S(CO)=197 Ix/mons-K.

14. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN:

KMnOs + NaNO2 + H2SO4 —, Cr2(SO4)3 + Br2 + NaOH —.

15. Onpenenute TEPMOAMHAMUYECKYIO BO3MOKHOCTh TipoTekanus peakuuu 2 Cly ) + 2 HoOq
=4 HCly + Oz (), AHr = 115,6 x/[x npu craHgapTHBIX yCIOBHsX. Paccuuraiite Temmeparypy
navana peakuuu, eciau S(Cl2)=223 Jx/monb-K; S(H20)=189 JIxx/mons K; S(HCl)= 187 Ix/momns-K;
S(02)=205 Tx/mons K.

16. Hamucatp ypaBHEHHsI peakiiiii THaAposn3a B MosieKyssipHoM U noHHoM Buje: CrCls, NaNOs,
K2CO:s.

17. CocraBbTE YpaBHEHUS OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUI:

K2Cr207 + Na2SO3 + H2SO4 —, KMnO4 + NaNO2 + H20 —.

18. T'omoreHHast peakmus MpoTekaeT Mo ypaBHeHHIO Hz ¢ + |2 0 = 2 Hly). Hauampnas
KOHIIEHTpauusi Bogopoaa 2,1 mons/n, nona 1,5 monb/a. Bo CKOIBKO pa3 HM3MEHUTCS CKOPOCTh
peaxuuu, koraa npopearupyet 30% Bomopoaa?

19. B 640 mi Bosel pactBopmiin 160 r xstopuaa xenesa (I11). [InoTHOCTS mosyueHHOTO pacTBOpa




1,032 r/mi. Paccunraiite: o(FeClz); Cwm; Co; Cm; N(FeClz) u N (H20); T.

20. Ompenennute TEPMOIUHAMHYECKYIO BO3MOXKHOCTh MpoTeKaHus peakiuu CSy o +3 Oxn)=
=COz () + 2 SO2 (), AHr = -1075 Ik ipu cTaHIApPTHBIX YCIOBHSAX. Paccuuraiite Temmneparypy
Havana peakuuu, eciiu S(CS2)=151 Jx/monb-K; S(02)=205 Ix/mons K; S(CO2)= 213 Jx/monb-K;
S(S02)=248 JTxx/moab-K.

21. Peaknusa uger mo ypaBHeHmio: 2 Hx ) + So ) = 2 HoS(y. Hauanphast xoHIEHTparus
BOJIOpOJIa 2 MOJIB/I, cepsl 1,5 Moib/in. OnpesenuTe BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEAKIIUU K
MOMEHTY, Korja npopearupyet 0,7 Moib/1 Bogopoaa?

22. Onpepenute TEPMOAUHAMHYECKYIO BO3MOXKHOCTh MPOTEKaHUs peakuuu 2 ZNS ) + 3 Oz =
=2 2Zn0 ) + 2 SOz (), AHr = -890 x>k mpu cTaHIapTHBIX YCIOBHX. Paccuuraiite Temmneparypy
Hauana peakiun, eciu S(ZnS)=58 Ix/monb K; S(02)=205 Tx/mons K; S(ZnO)= 44 JIx/mons K;
S(S02)=248 JTxx/monbK.

23. HauanbpHble KOHIEHTPALMU UCXOIHBIX BemecTB B peakiuu: 2 SOz ) + O () = 2 SO3 (1) Obu1H
pasusbl 1,8 Monb/n SO2 1 2,4 Moab/1 O2. Bo CKOJIBKO pa3 H3MEHUTCSI CKOPOCTh PEAKIINH K MOMEHTY,
korna npopearupyet 0,8 monb/n SO2?

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

Bnaners

- HaBBIKAMH NPUMCHEHHS OCHOBHBIX
XAMHYECKHAX 3aKOHOB B
npodeccnoHaNbHOM e TENbHOCTH;

- MPAKTUICCKIUMHU HaBBIKAMH
TEOPETUIECKOTO 51
IKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS
B 00JIACTH XUMUHU

Ilpumepnvie npakmuyeckue 3a0anun:

1. dnst peakuuu CHy ) + CO2 ) = 2 CO () + 2 Ha () onipeaenute BO3MOXKHOE HApaBIICHHUE
CaMOIPOM3BOJILHOTO TEYEHMs pPEAaKLUUU IMpH CTAHJApTHBIX YCIOBUSAX W MpH  Temmeparype T
=927°C, ecnu TemnoBoit G PEKT peaknuy 10 3aJaHHON TEMIepaTyphl He H3MEHHTCS. YKaKHUTe: a)
BBIJICJIIETCSl WIIM TIOTJIOLIAETCS SHEpPrus B XOJE peakuuu; 0) NpUUMHY HAWJEHHOTO WU3MEHEHHUs
SHTponHHU. Paccunraiite TeMiiepaTypy Hadajaa peaKkiuu.

2. Bolpaszute yepe3 KOHILEHTpAIMM PEareHTOB KOHCTaHThl PaBHOBECHUS CIICAYIOIIMX pEaKLuil
Nowy + 3 Haory = 2 NH3p), AH = -92,2 x]JIx. YkaxuTe HANpaBICHHE CMEMICHUS XUMHUYECKOTO
pPaBHOBECHsI 3TUX PEaKLUi: a) IpU MOHM)KEHUH TEeMIIepaTyphbl, €ClI JaBJIeHUe MOCTOSHHO; 0) mpu
MOBBIIIEHUH JJaBJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

3. CKOIbKO MWUTHUIMTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIOTHI C TJIOTHOCTHIO 1,84 r/mi
notpedyercs 1uist npurorosyenus 2 i1 0,25M pactBopa?

4. Kakme w3 crneayromux conedl moxaseprarorcs ruaponusy: NapSiOs. Cu(NOs)z. KBr?
CocTaBpTe MOHHBIE M MOJIEKYJSIPDHBIE YPAaBHEHHUS T'MJIPOJM3a COOTBETCTBYHOIIMX coieil. Kakoe
3HaueHne pH (< wim> 7) UMEIOT pacTBOPHI ATUX COJCH?

5. 3onb ruppokcuaa Maraus nonydeH nyreMm cMmemmuBanusg 0,02 1 0,011, pactBopa MgClz u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsa 9acTUI] TMOJYY4EHHOTO 30JI W HAIUIIATE
¢dbopmyiTy ero MUIEIUIBI.




6. PaccumTaiiTe 3lEKTPOABIXKYIIYIO CHJIYy M OINpPEICIUTE HAMpPaBJICHUE CaMOIIPOU3BOJIBHOTO
IIPOTEKaHUs pEaKUUu IpU CTaHJAPTHBIX YCIOBUSAX, MCHOJIb3Ysl 3HAYEHHUS OKUCIUTEIBHO-
BOCCTaHOBUTENbHBIX oTeHuuanos HJ + H3PO4 — Jo + H3PO3 + H20.

7. llpuBeaute CXeMbl 3JIEKTPOAHBIX IIPOLIECCOB U MOJIEKYJIAPHBIE YPAaBHEHUs PpEaKIui,
NPOTEKAIOIINX MPH IEKTPOXUMHUYECKOM Kopposun rajgpBanonapbl Co/Ni: a) B kucio# cpene; 6) Bo
BJIQKHOM Bo3ayxe. Ompenenute yObUIb MacChl aHOJIA IPU KOPPO3MH B KUCIOH cpene 3a 20 MuH,
€CJI CKOpOCTh Kopposuu coctaBuiia 0,01 r/4.

8. CocTaBbTe NEKTPOHHO-MOHHbBIE YPABHEHMSI 3JIEKTPOJHBIX IPOLIECCOB (aHOA UHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE PeaKkIuu, MPOUCXOoAsiel npu aiekrponuse pactBopa CoSOs,
Beruucnute pakTryeckoe KOJIMYECTBO METala, MOJyY€HHOTO Ha KaToJIe TIPH JIEKTPOIIH3E
Co(NO3)2, eciut 37eKTPOIIH3 IPOBOAMIM B TedeHuH 1 4. Beixoa Metasia mo Toky coctaBui 85%.
YKaxuTe BO3MOKHBIE IPUUMHBI YMEHbBIIIEHUS BbIX0Aa METaJJIa IO CPABHEHUIO C PACUETHBIM.




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

[IpomexyTouHas arrecTanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHYECKHE BOMPOCHI,
MO3BOJISIONIME OLIEHUTh YPOBEHb YCBOGHHS OOYYalOUIMMHCS 3HAHUH, W TPAKTUYECKHE 3aJaHHs,
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 BOMIPOCA 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 BBIMOJHSACT MPAKTHUECKUE 3aJaHMsi, CBOOOIHO OMNEpUPYET 3HAHUSIMH,
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
HE3HAYUTEIIbHBIC OIMMOKH, HETOYHOCTH, 3aTPyIHEHUS MPU aHATMTUYECKUX OIepalusax, MmepeHoce
3HAHUW U YMEHUH Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIUH.

— Ha OLIEHKY «y/0BJIETBOPHUTEJBHO» (3 Oaiia) — o0yyaromuiicst 1eMOHCTPUPYET MOPOrOBbIN YPOBEHB
c(OPMUPOBAHHOCTH KOMIIETEHLIUNA: B XOJ€ KOHTPOJIbHBIX MEpONPHUATUN JOMYCKAIOTCA 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) — oOyJaromuiics 1eMOHCTPUPYET 3HaHUS He Oolee
20% TeOpeTHYECKOro Marepuaya, JOIMYyCKAaeT CYIIECTBEHHBIC OIMMOKH, HE MOXET I10Ka3aTh
MHTEJUIEKTYalIbHbIE HABBIKU PELICHUS MPOCTHIX 3a/1a4.

— Ha OICHKY «HEY/IOBJIETBOPUTEJbHO» (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) [Iporpammuoe o0ecieuenune u UHTEpHET-pecypcebl:

IIporpammuoe obecnevyenue

Haumenoanue 10 Ne norosopa Cpox aeiicTsus

JIMLCH3HH

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 KITAaccoB)

MS Office 2007 Professional Ne 135 ot 17.09.2007 0eccpovHO

7Zip cB00OHO pacnpoctpansemoe 10 OECCPOYHO

FAR Manager cB000HO pactpocTpansemoe 110 0OeccpouHO

IIpodeccnonanbubie 6a3bl JAHHBIX U HHGOPMAIHOHHBbIE CTIPABOYHbIE CHCTEMBI
HasBanwue kypca CchblliKa

DOnekTpoHHas 0aza mepuoAnYecKux u3gaHuii East
View Information Services, OO0 «MBUC»
Hammonanenass uHGOpMaIMOHHO-aHATUTHYECKAS
cucteMma — Poccuiickuii  ungexkc mayunoro|URL: https://elibrary.ru/project_risc.asp
uutuposanus (PUHIL)
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/
MIPOMBIIIIIICHHOW 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. MaTrepuajibHO-TEXHUYECKOE O0ecneyeHne TN CUUIIUHbI

MaTepI/IaJ'IBHO'TCXHI/ILICCKOC obOecrieueHue JUCLHMITIIIMHBI BKIIFOYACT:

Twun u Ha3BaHHE AyIUTOpUN

OcHarieHue ayIuTOpuu

YueOHbIC ayTUTOPUH IS
IPOBEICHUS 3aHIATUI
JEKIIMOHHOTO THUIIA

MynbTUMEIUNHHBIE CPEACTBA XpaHEHUs, Iepeladyd U
npeJcTaBlIeHus] HHPOpMaLUU

YyeOHbIC ayAUTOPUU IS
MpOBECHUS 1aOOPATOPHBIX
3aHSATUM, TPYNIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJIbTALUH,
TEKyUIeTO KOHTPOJIS U
MPOMENKYTOYHOU aTTECTAUUN

O6opynoBaHue [ BBITOJIHEHUS 1a00paTOPHBIX padoT,
XUMHUYECKas MOCy/1a, PEaKTUBBI,
Harnsigaeie MmaTepuanbl: TaOIUIbI, CXEMBbI, IJIAKATHL.

IMomemenus nisa
CaMOCTOSITEIbHON paboThI
o0ydJaruuxcs

[Tepconanbubie  KommbloTepel ¢ maketom MS  Office,
BBIXOJIOM B MHTEpHET W C JOCTYIIOM B 3IJIEKTPOHHYIO
UH(POPMAIIMOHHO-00Pa30BaTEIBHYIO CPEly YHUBEPCUTETA

[Tomemenus Ui XpaHeHUs U
POQUITAKTHIECKOTO 00CTyKUBAHUS
yueOHOro 000pyAOBaAHUS

Cremnaxu, celibl st XxpaHeHUs1 y4eOHOTo 000py10BaHUS
WHCTpYMEHTBI ISl PEMOHTA JIA00PaTOPHOTO
o0opynoBaHusl.




