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JIucr perucrpanuu u3MeHeHHH U XONOHEHHH

Jlata, No
Ne Pesa 1 BT Kparkoe conepxanue IIPOTOKOJIa [Toamuce 5
n/n H3MEHEHHUS/ OO THEHUS 3acelaHus 3aB.Kadenpoit
Kageapsl

1 8 Axrtyanmmu3anus yuebHo- | 21.12.2015T. :
METOANYECKOTO U | 1npotokoi Ne 4 7
UH(GOPMaMOHHOTO OOecHeYeHns &@/%g g o
JUCHUTUTAHBI

2 I8 Axtyanuzanus y4eOHo- 11.10.2016 1.
METOUYECKOTO U | mporokona Ne 3 )
HHPOPMALTUOHHOTO OOeCIeYeHHUs % ,é////lg o
JVICIATUTAHBI

3 8 AxTtyanu3anus yuebHo- 18.09.2017 r.
METONYECKOTO u | mportokon Ne 1 /
HHGOPMAITUOHHOTO 00eCIICUeHHS \é//dg L —
JUCIUTUIAHBI

4 |8 AxTtyanmu3anus yaebHo- | 22.10.2018 r.
METOAUYECKOTO U | mporokoia Ne 2 /
UH(POPMAHOHHOTO 00eCIeYeHus A?/élg 2
JMCITUILTAHBI :

38 AxTtyanu3anus y4eOHO- 15.10.2019 r.
METOIUYECKOTO u | mpoTtokos Ne 2 )
UH()OPMAHOHHOTO OOecIeYeHust ﬁ%j /é
JUCIHILIAHBI

6 |8 AxTyanu3anus yuebno- | 01.09.2020 r.
METOIUYECKOTO u | mporokon Ne 1

HHPOPMAITHOHHOTO 0OecCIeUeHH s
JUCITUILTHHBI

ool —




1. Iletn 0CcBOEHMSA M CLIUI/IMHBI

LlensiMu OCBOEHUSI [JUCLIMIUIMHBI «XUMUsD» sB/sieTcs (popMupoBaHue (yH/aMeHTalbHbIX
3HaHWK B 007acTW COBpPEMEHHOW XUMWM, BK/IFOUAIOIIMX OCHOBHBbIE TIOHSTHS, 3aKOHBI MU
3aKOHOMEpPHOCTH, OIMCBbIBAlOIIMe CBOWCTBA XUMMWYECKMX COeJIMHEHWM; pa3BUTHe HaBBIKOB
CaMOCTOSITeJIbHOM paboThl, HEOOXOJUMBIX [JIi NPUMEHEeHHWsT XUMWYeCKUX 3HaHUWM TMpU U3yueHUd
CrieLia/IbHbIX AUCLMIUIVH U Ja/bHelIIel IPaKTUUeCKO! JesTeJIbHOCTH.

2.MecT0 JAMCIUMIVIMHBI B CTPYKType o00pa3oBaTe/ibHOH NpPOrpaMMbl MO/JTOTOBKH
0akasiaBpa

OucuuruivHa « XuMus» BXOAUT B 6a30Byt0 yacTh 6;10ka 1 obpa3oBaTesibHOM TIPOTPaMMBI.

it ¥3ydeHus: AUCIUIUTAHBI HeOOXOIUMbI 3HAaHUS, YMEHHS W BJafieHusi, CPOPMUPOBaHHbIE B
pe3y/abTare TIOMy4eHUs cpefiHero (MmosiHoro) obiiero o6pa3oBaHUsS T0 JUCLATIMHAM « XHAMUS»,
«®usmka», «MaTeMaTHKa».

3HaHUS U yMeHUs] 00yYarol[uXCsi, TOyUYeHHble TIPU M3Y4YeHWH JaHHOW AWCLUIUIMHBI OyAyT
HEOOXOMUMBbI WM TIpU  Ja/JbHEHMIIIeM UW3yUeHWM TaKMX [JUCLIMIUIMH, Kak «be30rnacHoCTh
JKU3HelesITe/IbHOCTH», «['eosorus», «Pusnueckas XuMusi», «XuUMusi (hioTopeareHTOB».

3 Komnerenyun oGyuaromierocs, popmupyemMsie B pe3y/ibTaTe 0CBOCHHS AUCIUIUIMHBI U
IJIaHUPYeMbIe pe3y/IbTaThl 00yYeHust

B pe3ymbTaTe OCBOEHMS [AWMCLMIUIMHBI «XUMHs» OOydarOU[Uiicss J0/DKeH 00/agaTh
CJ/Ie[yOLMMU KOMIeTeHLIUSIMU:

CTpyKTYpHBII 3/1eMEHT [1nanupyeMble pe3y/ibTaThl 00y4YeHust
KOMITeTEeHLIUU

OK-1

Cr1ocOOHOCTBIO K aOCTPaKTHOMY MBIIITIEHUIO, aHA/IU3Y, CUHTe3y

3HaTb - OCHOBBI JIOTWKH, HOPMbI KPUTUUECKOTO0 NMO/X0/a, GOpMbI aHa13a;

- MeTO/Ibl abCTPAKTHOTO MBIILIJIEHUs TIPH YCTaHOBJ/IEHUW UCTUHBI;

- MeTO/[bI HayYHOT'O WCC/e/OBAHHUSI MyTEM MBICJIEHHOTO pacu/eHeHHs
oOBekTa (aHanmM3) U MyTEM M3yueHHUsl MpefiMeTa B €ro LeJIOCTHOCTH,
eZIMHCTBE ero yacTel (CUHTe3)

Ymetb - a/IeKBaTHO BOCIIPUHUMATb HWH(OPMALMIO, JIOTUYECKH BepHO,
apryMeHTHPOBAHO U SICHO CTPOUTDb YCTHYIO U TTMCHbMEHHYIO peub;

- C WCIOJIb30BaHWEeM MeTOZI0B abCTPAaKTHOTO MBIILIIEHHUs, aHalu3a U
CUHTe3a aHaJU3UpOBaTh  a/bTePHATHMBHble  BapUaHTbl  pellleHus
WCC/le/loBaTeNbCKUX 3a/1au

Bnaznetsb - HaBbIKaMH TIOCTAHOBKH 11€/T1, CTTIOCOOHOCTBIO B YCTHON Y IMTUCbMEHHOM
peuu JIoruuecku 0(hOpMUTH pe3y/IbTaThl MbILIUIEHUS;

- 1[eJIOCTHOM CHUCTEMOM HaBBIKOB HCIO/b30BaHUSI abCTPAaKTHOTO
MBIIJIEHUS] TIPU pellleHUuH Mpo6sieM, BO3HUKAIOUIMX TIPU BBIMOJHEHUU
UCCIeIoBaTe/IbCKUX paboT, HaBbIKAMU OTCTAaWBaHWS CBOEM TOUKH
3peHus

OITK-4

TOTOBHOCTBIO C €CTeCTBEHHOHAYYHbIX MO3ULIUI OLleHUBaTh CTPOEHUe, XUMHUYEeCKUI 1 MUHepaTbHbIN
COCTaB 3eMHOH KOpbl, MOp(}0o/IorHUeCcKre OCOOEHHOCTH W TeHEeTUYEeCKHe THUIbI MeCTOPOXKIEeHUH
TBEPJbIX I0/Ie3HbIX MCKOMAaeMbIX TPU pelleHWd 3a/lad M0 palyoHaibHOMY M KOMILIEKCHOMY
OCBOEHHIO Ire0pecypCHOro NoTeHLMana HeJip

3HaTb - OCHOBHbIE XMMHUYeCKUe TIOHSITHS, TI0JI0XKEHUS U 3aKOHBI;

- COBpeMeHHbIe HarpaB/eHUs1 Pa3BUTHS HAYUHBIX TeOPUN;

- METO/Ibl TEeOPeTUUeCKOr0 M SKCIIePUMEHTaJbHOr0 HCC/Ie[JOBaHUsS B
00/1aCTh XMMUU TIPUMEHUTETHHO K MPodecCroHa/IbHOM /leaTeTbHOCTH




YmMmeTb - onpefieNIATh XUMHUUECKHUH COCTaB U CTPOEHHe 0OBEKTOB OKpY’Karollei
cpefbl;
- pelliaTh pacueTHbIE 3a/1a4u TIPUMEHUTe/TbHO K MaTepuasTy NporpaMMbl;
- TPOTHO3MPOBaTh BO3MOXXHOCTb TIPOTEKaHUs CaMOMPOU3BOJIbHBIX
TIPOLIECCOB B Pa3/IMUHBbIX XUMHUYECKUX CUCTEMAaxX

Bnagetsb - HaBblKaMHM TIPUMEHEHHsI OCHOBHBIX XUMHUECKMX 3aKOHOB B

rpogeCcCUOHA/ILHOM JiesiTeNIbHOCTH;
- TPAKTUYeCKUMU HaBbIKAMU TEOPETUYECKOTO W 3KCIIePUMEHTATBHOTO
1CC/IeJOBaHMs B 00/1aCTH XUMUHN




4. CTpyKTypa U cojep>XKaHue JUCLHHILUIUHbI

OO0111ast TPYA0EMKOCTh AUCLUITUHBI COCTABJISIET 5 3aueTHbIX eAMHUIIBI 180 akas. uacos:

- KOHTaKTHasi pabota — 19,2 akaz. uaca:

— ayauTtopHas — 16 akaz. yacos;

— BHeayJUTOpHas — 3,2 aka/. yaca;
— camocTosiTesibHasi pabora — 152,1 akaj. yaca;
- MOATrOTOBKA K 3K3aMeHy — 8,7 akaz. yaca
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1. Xumnueckasi TepMOJIMHaMUKA 1 30 -CaMOCTOSTeTEHOEe n3yueHue | 3AMTA KOHTpOJ/1bHOM | OK-1
yuebHON u HayuHoii|PabOTBL. ~3yB
JINTEepaTyphl; OIK-4
- pellleHWe  KOHTPOJBHOM ~3yB
paboThI.
2. XuMHuecKasi KHHeTHKa 1 30 -CaMOCTOSITe/IbHOe v3yueHye|3alura KOHTpoJibHOM | OK-1
yueOHOI u Hay4HO! | pabOoTBI. -3yB
JIATEPaTYyphbI; OIlK-4
- peliieHue KOHTPOJIbHOM -3yB
paboThI.
3. PacTtBOpBI 1 2 | 521 20 - odopmieHue oOTyeTa TO|3aluTa nabopatopHoii| OK-1
sabopaTopHbIM paboTam; paboTHI. 3aruTa|-3yB
-CaMOCTOSITe/IbHOE ~ M3y4eHHe | KOHTPOJIbHOM paboThl. OIlK-4
yueOHOM u Hayu4HOU -3yB
JIUTepaTyphbl;
- pelleHue KOHTPOJIbHOM
paboTEHI.
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4. [lucriepcHble CUCTeMbI 1 30 -CaMOCTOsITe/IbHOe y3yueHye|3allura KOHTpOJibHOM | OK-1
yueOHOM u Hay4HO# |paboThI. -3yB
JIUTEPATYPBI; OIIK-4
- pelieHue KOHTPOJIbHOM -3yB
paboThI.
S. OKuCIMTeIbHO-BOCCTaHOBUTE/IbHBIE | 1 2 20 -CaMOCTOSITe/IbHOE H“3y4deHue |3amura KOHTpoJibHOI | OK-1
TIPOL{eCChI yuebHOM u Hay4HoI |[paboThI. -3yB
JIATEpaTyphbI; OIlK-4
- pellieHue KOHTPOJIbHOM -3yB
paboThI.
6. DJIeKTPOXUMHYeCKYe CUCTeMbI 1 2 | 521 22,1 - odopmieHre oTueTa [0 |3amuTa naboparopHoii | OK-1
nabopaTopHbIM paboTam; paboTsL. 3auura |-3yB
-CaMOCTOSATe/IbHOE  M3YYeHHe |KOHTPOJILHOM paboThl. OIlK-4
yueOHOM u Hay4yHOI -3yB
JIUTepaTyphbl;
- peleHue KOHTPOJIbHOM
paboThI.
HToro no pucnuniiuge: 1 6 |10/41 152,1 KonTposbHas pabora,
JK3aMeH




5. O6pa3oBare/bHbIe U HH(POPMALIMOHHBIE TEXHO/IOTHH

B mpoilecce TmpernojaBaHUs  AWUCIAIUIMHBI ~ «XUMHs»  TPUMEHSIETCS  TpaAWLMOHHAs
MH(POPMaLIMOHHO-KOMMYHHKAI[MOHHasi 0Opa3oBaTe/ibHble TeXHOJIOTHH.

JleKLMM TIPOXOAAT KakK B WH(OPMALMOHHOW (hopMme, rie HMMeeT MeCTO TIOC/Ie[0BaTebHOe
W3/IO)KeHWe Marepyasa B JUCLMIUIMHADHOW JIOTWKe, OCYIIeCTB/seMOe IpPeUMYyI[eCTBEeHHO
BepOa/sbHbIMU CPEeZICTBaMH, TaK U B opMe JieKIUi-0ece/ibl WK Juaiora C ayJuTOpUeH, JIEKIUH C
NIpUMeHeHWeM 3JIeMeHTOB «MO3TOBOM aTaKW», JIeKUWH-KOHCY/IbTAlMH, T[e TeOopeTHUeCKui
MaTepHaJsl 3apaHee BbIZIAeTCs CTYIEHTaM [Ijisi CAMOCTOSITEIbHOTO U3YU€eHUs], [/l TIOITOTOBKHU BOITPOCOB
JIeKTOPY, TaKUM 00pa3oMm, JIeKIUsI TIPOXO/IUT 110 TUITY BOTIPOCHI-OTBEThI-JUCKYCCHSI.

[ToMUMO 3TOrO B JIEKIMM MOTYT WCIIO/b30BATLCS 3/IEMEHThl TPOOIEMHOTO W3JI0XKEHHMS.
[TpobsiemMHast €KL HAUMHAETCS C BOMIPOCOB, C TIOCTaHOBKH MPOO/IeMbI, KOTOPYIO B X0/ie U3/I0KeHUs
MaTepHasia HeoOXo[uUMO peluTb. Takasi JeKIUs TpeZcTaB/seT COOOH 3aHATHe, TpeAroJararlee
WHULIMMPDOBAHHOE TIpero/iaBaTesieM T[pPUBJIeUeHWe ayJUTOPDUM K peIleHHI0 KPYIHOW Hay4yHOU
npo0/ieMbl, pacKpbiBaeT BO3MOJKHbIe TIYTU €€ PpeIleHHs, TI0Ka3blBaeT TEOPEeTHUECKYI0 U
MIPAaKTUUECKYH 3HAUMMOCTh JOCTWXKeHMd. Ha mpoOseMHOM /eKIMd HOBOe 3HaHWEe BBOJUTCS Kak
Heu3BecTHoe /iyisi oOyuaromuxcs. [TosiyueHHast ”HGOpMaIMs yCBauBaeTCsl Kak JIMYHOCTHOE OTKPBITHE
elije He U3BECTHOTO [ijisi cebst 3HaHMS.

Ocoboe MecTo B TIpoliecce TIPeNoJaBaHUs AUCLIMTUIMHBI «XHUMHUSI» 3aHUMAKOT JIEKI[UH C
WCTIO/Tb30BaHUeM [IeMOHCTPALIMOHHOTO XMMHMUECKOT0 JKCTIepUMeHTa, KOTODbIH T03BOJIsieT Haubosiee
TOJTHO peai30BaTb METOZ TIP0o0/JeMHOro oOyueHWs uepe3 TOCTAaHOBKY IPO0JieM C TOMOIIbIO
JeMOHCTPALIMK  SIBJIEHWH, peakI[Uii WIM TporeccoB. Bo3MO)KHO oO0BeAuHeHHe B JIEKIIMOHHOM
W3/10)KEHUU TIPUEMOB MBICJIEHHOTO W PeajibHOTO SKCIIePUMEHTa, UTO /1aeT BO3MOXXHOCTb (POPMHUPOBATh
3HaHUs O0Jiee BBICOKOM CTeTieHr 0000IIIeHHOCTH.

Ina peamusanu  MH(OOPMAIMOHHO-KOMMYHHUKAIIMOHHON  00pa30BaTe/bHOM — TE€XHOJIOTHH
TIPOBOJISAITCS  JIEKIIMM-BU3ya/M3allid, B X0/l KOTOPBIX H3/I0)KEHHe TeOpeTHUeCcKoro MaTepHasa
COTIPOBOXKZIAETCS MPe3eHTal[ueH.

JIeKIIMOHHBIN MaTepua 3aKperuiseTcsl B Xo/ie labopaTopHbIX paboT, B X0/le KOTOPBIX yueOHast
paboTa TPOBOAWUTCS C peabHBIMM XUMHUECKUMM BellecTBamMu. Ha jabopaTopHbIX paboTax
BBITTOJIHSIIOTCSL TPYTIIOBbIe WM WHAWBUAYya/lbHbIe 3a/laHUsl TI0 TIPOWjeHHON Teme. IIpoBeneHue
nabopaTopHbIX paboT HeOOXOAMMO TIpeABapsiTh UHCTPYKTA)XKEM I10 TpaBuiaM Oe3o0racHoi paboThl B
XUMUYeckod sabopatopuu. OCHOBHBIM YCIOBHEM [IOMyCKa CTYAEHTOB K JiabopaTtopHoi pabore
ABJISIETCA UX 00si3aTe/bHasi TMOJATOTOBKA K HEM C COCTaBJIeHHEM TeOPeTHUeCKOro BBejeHus. [Ipu
TIPOBE/IEHUM J1aD0PAaTOPHBIX 3aHATUM HCTIONB3YeTCS] METOJ, KOHTeKCTHOTO OO0yueHUs, KOTODbIH
TIO3BO/ISIET YCBOWUTH MaTepHaj TYTEM BbISB/IEHHUS CBSI3€M MeXAy KOHKDETHBbIM 3HAaHHEM M €ro
npuMeHeHreM. Kpome Toro, 1iesiecoo0pas’HO  WCIIO/B30BATh  TEXHOJIOTHIO  KOJIJIEKTHBHOTO
B3aUMO0OyueHusi (mapHyro paboTy) Tpex BH/OB: CTaTWyecKas Tapa, /[JAWHAMWUecKas Tiapa,
Bapual[MOHHasl 11apa; COBMeIIlasi ee C TeXHOJIOTHeN MOAY/bHOrO 00yueHUsl. BBHITIOTHUB KCTIEPUMEHT,
oOyuatroruecst opMyIUpyIoT 0000IIeHHBIE BBIBO/IbI [T0 CEPUU OMBITOB, UCITOJ/Ib3YS TIPUEMbI aHAJIOTHH
Y CpaBHeHUsI.

CamocrosiTenbHasi paboTa 00y4YaroIMXCs SB/ISeTCS OAHUM M3 Hanbomee 3QeKTUBHBIX CPEJICTB
pa3BUTUs MOTpeOHOCTU K OyayineMy camoobpa3oBaHuro. CamocrosiTenbHasi pabota o0ydaromuxcs
BK/TFOUaeT B ceOsi camble pa3HOoOpasHble (hOpMbI yueOHOUM [esSTeTbHOCTH: BBITIOJTHEHWE [JOMAIITHUX
3aflaHWi, 3aBepiiieHre o(opMieHHs 1abopaTOPHBIX pabOT, MOATOTOBKA K TMPAKTHUKYMy, W3ydeHHe
OCHOBHOTO W [IOTIOJTHUTE/IbHOTO MaTepuaja Mo yuyeOHHMKaM W TOCOOWsM, UTeHHWe U TpopaboTKa
Hay4HOMU JuTepaTyphl B OMOMOTEKe, HamcaHue pedepaToB, MOATOTOBKA K KOJIJIOKBUYMaM, 3K3aMeHy.

CamocrosTenibHasi paboTta 00ydaromMxcs [JOo/DKHa ObITb HampaB/ieHa Ha 3aKpervieHus
TeOpPeTUYeCKOro MaTepHasia, M3/I0KeHHOTO TperiojiaBaTesieM, Ha TpopabOTKy TeM, OTBeJeHHBIX Ha
CaMOCTOSITe/TbHOE W3yueHHWe, Ha TO/TrOTOBKY K JIaOOpaTOPHBIM 3aHSITHSIM, BBITIOJTHEHHE AOMAIlIHUX
3a/laHMI U TIOATOTOBKY K PyOe)KHOMY U 3aK/TFOUMTeTbHOMY KOHTPOJIHO. [ToMuMo 3TOoro, 0byuaroriyecs
TIPe/ICTaB/ISIFOT Pe3y/IbTaThl CBOEHM CaMOCTOSITEIbHOW PAabOThI B BH/IE TTPe3eHTal|HH.

CamocrosiTenbHast paboTa 00yJaroLUXCsi 10 AUCLUTUTNHE «XUMHUsI» BK/IOUaeT peleHre 3a7au
Y BBITIOJIHEHHE 33[laHMM  PENpOAYKTUBHOIO  XapakTepa [0 aJrOPUTMY, TIPeJIOKEHHOMY
TIpero/iaBaTesieM.



[Tpu poBeIeHUK PyOeXKHOTO U 3aK/TFOUUTETbHOTO KOHTPOJISI OCHOBHBIMH 3a/ladaMU, CTOSIIIIAMH
riepei TIpero/iaBaTesieM, SIBJISIFOTCS: BBIsSIBJIEHWEe CTeTleHW TPaBUIbHOCTH, 00beMa, TyOWHbI 3HaHWM,
YMEeHUM, HaBbIKOB, TIOJIyUeHHBIX TIPU U3yUeHUM Kypca Hapsily C BbISIBJeHUEM CTeleHu
CaMOCTOSITeJIbHOCTH B TIPUMEHEHWH T0/yUeHHbIX 3HaHWM, YMeHUI U HaBbIKOB.

CoBpeMeHHble WHTePAKTUBHbIE Cpe/CTBA TIO3BOJISIIOT JKCIIEPUMEHTHPOBATh C HOBLIMHU
dbopmamu  KoHTpOsisg. OOyuaroIMMCs TIpeJJIaraloTCs TeCTbl U 33/aud B JIEKTPOHHOM BHUJE, C
aBTOMAaTM3UPOBAHHOW CHCTEMOU MPOBEPKU. B oT/iMune OT 0OBIYHOTO TECTUPOBAHMSI TaKOM CIIOCOO
KOHTPOJISI TI03BOJIsieT 0OydJarolMcsi B r000e BpeMsi TIDOMTU TeCT, TPOAHAIU3UPOBaTh OIIMOKH U
TIPONTH TeCT BTOPUYHO.

B nmomnonHeHUM K Kypcy «XWMHH» OOYyUaroIIUNACS MOXKeT TPOUTH B JUCTAHL[MOHHOW (opme
oHaiiH-Kypc «Kak xumust o0BbsICHSeT 1 M3MeHsieT OKpy»Karouwii Mup». Kypc cocrout u3 10 nekuuii.
Kypc nekuuii [JaéT mepBoHauaibHOe Tpe/CTaB/ieHHMe O XMMHM U €€ DO/ B JKU3HU uesioBeKa U
obmiectBa. OH COCTOMT U3 /IByX YacTel. IlepBasi M3 HUX PacCKa3bIBAaeT O TOM, KaK XUMHS OOBSICHSIET
OKDY>KaloIllMid MHD: KaK yCTPOeHbI BelllecTBa, MoueMy U KaK HAYT XUMHYeCKue peaklid, Kakue
BeIl[eCTBa OTpe/esisiioT CBOMCTBA JKUBBIX CHUCTeM. BTopasi uacTh TOCBsillleHa MPUK/IAJHBIM acrieKTam
XVMUH: OHa TIOKa3bIBaeT, KaK XMMHUsI BJIMsieT Ha >KU3Hb 00IIeCTBa U yJIyulllaeT IMOBCeJHEBHYIO >KU3Hb
mofeil. B Hell paccka3biBaeTcsi O L[@eHHBIX MPOAYKTaX XUMUUECKOW MPOMBIIIIEHHOCTH, XUMHUUECKUX
criocobax TIPOM3BO/ICTBA SHEPIUM W HOBBIX MaTepuasax, HOBBIX BeILeCTBAX, MCII0/Ib3yeMbIX B OBITY,
COBpeMeHHBIX CTEK/IaX, MArMeHTaX U KpackaX. EskeHezenbHbIe 3aHATUS OyJyT BK/IHOUATh MPOCMOTP
TeMaTUUeCKUX BU/EO/EeKLUM 1 BbITIOJIHEHME TeCTOBbIX 3a/|JaHMil C aBTOMAaTM3WPOBAHHOM MPOBEPKOM
pe3y/IbTaTOB M TBOPUECKUX 3aflaHWil C TIOC/efyoumM obcyxaeHreM Ha ¢opyme. Kypc sBisiercs
o61ieobpa3oBaTe/ibHbIM, He TpeOyeT CrieljiasbHOM MOATOTOBKY M PaCCUMTAH Ha IIMPOKYIO ayJUTOPHUIO
ClylaTesiel, B MIEPBYIO Ouepe/ib 00yJarolMXcsi HEXMMUUYECKUX BY30B U (DaKy/lbTETOB U JIFOZIEH, yKe
TOJTYUMBILIMX BhICIIee OOpa3oBaHMe, HO >Kelalolux Oosbille y3HaTh 00 OKpysKarolleM Mupe |
TIOBBICUTB CBOM OOIIl€eHayUYHbIN YPOBEHb.

6. YueGHO-MeTOoANYeCKOe ofecrieueHHe CaMOCTOATe/IbHOI padoThl 00yUaromuxcst

CamocTosTe/nbHas pa60Ta 06yan-OH_[I/IXCH nogpasaedercda Ha ayAUTOPHYHO, KOTOpds
MPOUCXOOUT KdK BO BpeMsd na6opaToprlx 3ElHHTHfI, TadK W Hd IIJIAHOBBIX KOHCYJ/IbTALIUAX, W Hda
BHEAYAUTOPHYHO, MMPOUCXOAAI YO BO BpeMs TTOATOTOBKKU 06yT-IaI-OI_L[I/IMI/ICH OTUYeTOB I10 JIa60paT0pHLIM
3dHATHUAM U BBIINTOJIHEHUA JOMAIIIHKUX 3a,an1/1171.

AynmuTtopHasi camocTosiTesibHasi paboTa  0OydYaroL[uXCsi TIpeAriosiaraeT  TPOXOKJeHue
TeCTUPOBAHUS TI0 KaXKAOMY pa3/ieNy AUCLUIUTMHBL. TeCThl BKIHOYAIOT TeOpeTHuYecKre 1 MpakTUuecKue
3a/laHysl, OTBeThl Ha KOTOpble TpPeOyroT ryybOOKOro TOHMMaHWsS W3y4YeHHOro MaTepHasa. TecThl
TIOCTPOEHbI eAMHO00Pa3HO: K Ka)KOMYy BOTPOCY MpeJjiaraeTcs ueThbipe BapyaHTa OTBETOB, CPeAU
KOTOPbIX OZMH WM HEeCKOJbKO TIpaBU/IbHBIX. OOpaboTKa pe3y/bTaTOB OCYLIECTBJSIETCS TIyTeM
COTIOCTaBJIeHUsI TIOJyYeHHBIX Pe3y/bTaTOB C 3TaJIOHHBIMU U MPOTEKaeT OueHb ObICTPO. MaKkcrumansHoe
KOJIMUYeCTBO 0as/yioB B Kaxkoi Teme Kypca — 10.

Bapl/laHTbI TeMdTHUYeCKHX TeCTOBbIX 3a;[aHm‘/'1 AJIA TEKYIEro KOHTpoJist
XumMuueckas TEPMOJHUHAMHKA

B Tectax mo Teme «XuMHUecKas TEPMOZMHAMHUKa»: TepBble II€CTh 3aJlaHUN OI|eHUBAIOTCS B
0,5 6anna, cenbmoe — B 1 6an1, a BOCbMOe, IEBITOE U JeCAToe 3a7aHus — B 2 Oasia.

Tect Ne 1

1. Tlpu paccMOTpeHHUH XMMUYEeCKOMN peaki[uy cucmema o3Havaert:
a) HCXOJHbIe peareHThI
0) TPOAYKTHI XMMUYECKOU peaKI|uu
B) PpeakKL[MOHHbINA COCY]



I) UCXOJHbIe peareHThbl U MPOJAYKThl PeaKI U
2. TlepBbIii 3aKOH (TIepBOe Hauasa0) TePMOIMHAMUKY MaTeMaTHYeCKU 3alTMChIBAaeTCs TakK:
a) PV =uRT B) K= A (- Ea/ RT)
6) K=R/Na r) AU= Q-W
3. B 3K30TepMuuecKol peakiivu:
a) 9HTAJILITUSI peaKIJMOHHOM crcTeMbl ToBhbIaeTcs (AH > 0)
0) TeroBoM 3ddekT peakiuu otpuriateneH (Q< 0)
B) SHTa/IbIMS PeakLIMOHHOW cucTeMbl yMeHbluaeTcsi (AH< 0)
T) /laBieHre PeakIJMOHHOW CUCTeMbI MMOBBIILIAeTCS
4. CraHpapTHble TeTuioBble 3P QeKThl MPUHATO 0003HAYATh:

a) AUcr B) Q 10137
6) AHozgg F) AHct
5. Kakwue u3 MpUBeJEeHHBIX peaK]_[I/II\/JI ABJIAKOTCSA BH'Z[OTEPMI/I‘IECKI/IMI/I?
a) 1/2 N,+ 3/2 H,=NHj, AH = — 46 K/I>x/monb
6) H.+ 4/2 0,= H,0, AH = -242 K[I)x/Mo0J1b
B) 1/2 N,+ 1/2 O,= NO , AH = 90 K[I>x/mosb
r) 1/2H,+ 1/2 1,=HI, AH = 26 K[Ixx/monb

6. Kakas u3 HamMcaHHBIX HIKe peaklMii OTBeuaeT TeruioTe oOpa3oBaHMsI OKcuza aszota ( || ) B
CTaHAAPTHBIX YCIOBUSIX?
a) 1/2N,+ O=NO B) 1/2 N, + 1/2 O, = NO
6) N +1/2 0,= NO r) NH;+5/20,=2NO +3H,0
7. Tlpu BoccraHoBieHuu 16r okcuga Meau( || ) mo peakuuu :
CuO ) *+ C (pagum) = Cu o + Co ), MOrAOTUNIOCH 22 K/I)K TEIJIOThI.
OuTanmenus obpa3oBaHus okcuga Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. HOna peakumn NiO o + C paguy = Ni o + CO (. Onpefenvdre BO3MOXHOE HarpaBjieHUe
CaMOTIPOM3BOJILHOTO TeUeHUs PeakLMy MPU CTaHAAapTHBIX YCIOBUSX U MpU Temrepatype 627°C.

BelrecTso AH®%s (KIk/MoOsB) S8 (k/Monb*K)
NiO ¢ 239,7 38
C (rpagum) 0 5,74
Ni g 0 29,9
CO 1105 197,4

B oTBeTe yKakurte 3HaueHWs 3Hepruu ['mbOca MpW CTaHAAPTHBIX YC/IOBHUSIX, MPH TeMIlepaType
627°C 1 TeMmmnepaTrypy Hayaja peakLiu1

a) 74,5;- 3600; 70,4K B)148; 36; 511K
6) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsieTcsi SHTPOIIHS TPU Pa3/IoXKeHUH KapOoHaTa KaslbLiyst?
a) yBeMurBaeTCst B) HE yMeHbIIIaeTCsl
0) yMeHbILIaeTCst T') He 3Hal0
10. laHHast peakiys:
2KC103 (TB) - ZKCI (TB)+302 () AH<O
MOJKET CaMOITPOM3BOJILHO MTPOTEKATh
a) B MPSIMOM HaripaB/IeHUH B) He MOJKeT MpoTeKaThb
0) B 0OpaTHOM HarpaB/IeHUH I') He 3Hal0

XuMHuuyeckasa KHHeTHKa

B Tectax mo Teme «XMMHUeCKas KMHETHKa»: I€PBOE, BTOPOE, TPETbe, UETBEPTOe U IISTOe
3a/laHus olleHWBarOTcsa B 0,5 Gasula; 1iectoe, cegpMoe, BOCbMOeE, JIEBSITOe U fecsitoe — B 1 Ganmn, a
oJIMHHa/1jaToe — B 2,5 6anna.



>«

Tect Ne 1

1. Pa3,qe11 XHUMUHU, 1/13yqa}0m1/1171 CKOPOCTH 1 M€XdHU3MbI XUMHUUECKUX peaKI_[HI‘;I, Ha3bIBdAeTCsA

a) XMMHYecKasl TepMO/IMHaMUKa

0) TepMOXUMHUST

B) XMMMUeCKasi KUHeTHKa

2. CKOpOCTb XMMUYeCKOW peakLuu — 3710 ...

a) BpeMs1, 32 KOTOPOe IOJTHOCThIO pacxo/yeTcsl OJHO U3 UCXO/HbIX BellleCTB

0) n3MeHeHMe KOMYeCTBa BEI[eCTBA PeareHTOB (WM MPOJYKTOB) Peakl[uy B IVHHL]y BpeMeHH B

eauHUIE 00BEMa

B) KOJIMYECTBO BellleCTBa MPOAYKTOB peaki[ii K MOMEHTY OKOHUaHUS peakiuu
3. B Kakux eAuHMIIAX BbIpaXkaeTCsl CKOPOCTb XUMHUUECKON peakiun?

a) MoJb 1 ¢

0) 6e3pa3mepHast Be/TMUMHA

B) MOJIb’ C

4. Ot Kakux (aKTOpPOB 3aBUCUT CKOPOCTh XUMHUECKUX peaKi|uii?

a) OT TIPUPO/bI pearupyHOLUX BelecTB

0) oT TemriepaTypsl

B) OT 0O0beMa peakLMOHHOTO COoCy/ia

5. CocrossHWe  XHMHYECKOro  paBHOBeCHsi ~ OOpaTHMMBIX  TIPOIIECCOB
XapaKTepusyeTcs ...

a) paBHOBECHBIMU KOHLIEHTPALIUSIMU MPOJIYKTOB peakLyn

0) sHepruey akTUBU3aAI[UU

B) KOHCTAHTOM paBHOBECHS

6. Kak 3anuceiBaeTcs BbIpakeHue [ijisi CKOPOCTH peakLuu

4 NO ) +6 Hzo =4 NH3(F) +5 Oz(r)

a) V=k[NOJ'[H,0]  6) V=Kk[NH:][O.] B)V =k[NOJ'[H,0OJ°

KO/IM4eCTBEeHHO

7. Kak 3anuiieTcs BeIpa’keHue [Jid KOHCTaHThI paBHOBecHs peakiuu A + 2 B = C +D?

a) Kp = [C][D]/ [A][BP
6) Ke = [C][D] / [Al[B]
B) Kp = [A][B] */ [C][D]

8. Kakoii oTpe3oK Ha JuarpaMMe roKa3bIBaeT 3HaueHHe TerioBoro 3@dekra peakiiuu?

a)l E
0) 2

B) 3

v

X0/l peakiiu

9. Urto MO>KHO CKa3aTh O PeaklLiH, U300pa>keHHOM Ha JuarpaMme K Boripocy 8?
a) 9K30TepMHUUecKasi peakLyst

0) sHI0TEpMUYECKasi peaKIysl

B) peakliysi ONMChIBAaeT COCTOSIHUE PaBHOBECUSI

10. PaBHoBecue peakuyu Fe ;0 4+ 4CO = 3Fe + 4CO,, AH>0

CMelllaeTcsl BEBO.

a) MpU MOHWKEHUH TeMIlepaTyphl

0) Tpy MOBBIIIIEHUN TEMITEPATYPhI

B) TIpY MOBBILLIEHUU [IaB/IeHUST



11. Onsa peakumu Cyy + 2 H 2 n = CH 4 (7 TP HEKOTOPOW TeMIiepaType KOHCTaHTa pPaBHOBeCHS
paBHa 0,8. PaBHOBecHasi KOHLIeHTpalLusl BOZJOpoOZAa paBHa 1,2 mosib//. Belunciure UCXOAHYHO
KOHLIEHTpaL[10 BOJOPOJa.

a) 1,2

6) 3,5

B) 5,0

PacTtBopsbI

B Tectax mo Teme «PacTBOpbI»: MepBoe 3ajaHue OIleHHMBaeTcss B 1 6a/i; BTOpoe, TpeThbe,
YyeTBEPTOe, IATOE U IlecToe 3ajaHus - B 1,5 Oamna; cegpmMoe, BOCbMOe, JEBATOE U JIeCSTOE — B
0,5 b6asia.

Tect Nel

1. Tna ypaBHeHus peakuyu Cu SO, + KOH —--- cokpallleHHOe MOHHOe ypaBHeHue 3allvlileTcs B BUje
1) 2K* + 5042— = K,S0,
2) Cu* + SOz + 2K* + 20H = Cu(OH),l + K»SO,
3) CuSO, + 20H- = Cu(OH).l + SO~
4) Cu?** + 20H = Cu(OH)2l
2. Macca (B r) xnopuga Hatpus B 300 ms1 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactsopa HCIO, paBHO
N1 2)2 3) 11 4) 13

4. Ons nonasnienus rugpoausa xaopuzga xpoma (I1I) ciegyer

1) mo6aBUTH COMSHYIO KMCIOTY

2) 7100aBUTH I1IE/I0Yb

3) pa3baBuThL pacTBOP BOZOH

4) TIOBBICUTH TEMIIEPATypy
5. B pa3baBieHHOM pacTBOpe, TPUTOTOBJIEHHBIM W3 THAPOCY/bdaTa Kaibl[us W BOJbl, CyMMa
K03(hpHIIMEHTOB B ypaBHEHUH HEOOPATHMOM AMCCOLMAI[MM PACTBOPEHHOTO BEIleCTBa — 3TO

1)3 2)4 3)5 4) 6
6. PacTBOpMMOCTh OKcajaTa cepebpa paeHa 3,27 -10° 1/ 100r H,O. Omnpenenure mpou3Be/eHue
pactBopuMOCTU AgrCr04

1)5-10™" 2)1,16-10° 3)10,7-10° 4)2,31-10°
7. MaccoBas [0/ paCTBOPEHHOT'0 BellleCTBa — 3TO OTHOLLIEHUe

1) Maccel BeljecTBa K Macce BOZbl

2) KO/IM4ecTBa BellecTBa K 00beMy BOJIbI

3) Macchl BelllecTBa K Macce pacTBopa

4) KonMuecTBa BellleCcTBa K 00beMy pacTBopa
8. K c1abbIM 3/1eKTpO/IMTaM OTHOCHTCS ...

1) ruUApOKCHU aMMOHUS

2) TUIPOKCHUJ, Kaausi

3) XJIopU/ Ka/bLius

4) MapraHiioBasi KUC/I0Ta
9. M3BecTHO, YTO BOJHBbIE PAaCTBOPbI MHOTMX COJIed MOTYT MMETh ILe/I0YHYI0 WK KUCIYIO Cpefy.
[TpuurHOM 3TOTrO AB/IAETCH ...

1) anekTposu3 coseit
2) [UCTIPOTIOPLMOHUPOBaHUe CoJieid
3) rujapaTUpOBaHUe coJiel
4) ruaponu3 cosen
10.3Hauenue PH uucToit Bogbl pu 25°C cocTaB/sieT
N1 2)7 3)0 4) 10



JlucrniepcHbie CUCTeMBbI

B Tectax mo Teme «JlUCriepCHBIE CHUCTEMbI»: TIEpBOe, BTOPOE, TPEThe W UETBEPTOe 3a/laHus
OLIeHMBAIOTCS B 1 6asut; MaTOe U I1ecToe 3ajaHus - B 3 Oasa.

Tect Nel

1.  Ykaxure pa3mepbl YaCTUL] KOJUIOWJIHBIX CUCTEM
1)  wmenbuie 1 HM
2)  O6onbire 100 HM
3) ot 1umgo 100 um

2.  Kakuwe WOHBI CIOCOOHBI BBI3BAaTh KOAryJSIMIO KOJ/UIOW/A, YaCTUI[bl KOTOPOTO WMET
TI0JIOKUTENbHbIN 3apsij?
1)  KaTHUOHBI
2)  aHHOHBI
3)  ToJsipHbIE MOJIEKY/T

3. 15 Kakoro 3/71eKTPOJIMTa MOPOr KOaryJisiliuv KOJUIOKW/a C MOJIOKUTETbHO 3apsyKeHHOM uacTulen
JIOJDKeH ObITb HAaUMeHBIITM?
1)  xsopup Kanus
2)  cynbdar Kanus
3) optodocdaT Kanus

4.  Muiienia 30751 UMeeT CTpOeHHe: {[Fe(OH)3], n Fe*" -(3n —x) CI'} x CI"

KaKOM 3/IEKTPOJTUT UTPaeT POJib HOHHOTO CcTabum3aropa?
1)  xsmopup xene3a (111)
2) Boja
3)  TUAPOKCU] Kalusi

5. IIpu B3aumogeiictBun 20 ma 0,001H nutpata cBunua (1) ¢ 10 mn 0,02H cynbdara kanus
obpasyetcs 305b cynbdara ceunija (11). K kakomy 371eKTposly JO/DKHBI TiepeMelaTbCsl YaCTULIbI
JTUCTIEPCHOM (pa3bl MPU 37IEKTPOIU3e?
1) HaxojsTCs B COCTOSITHUM JUHAMUUECKOTO PaBHOBECHS
2) K Karomy
3) K aHogy

6. B gBe k01061 Ha/UTO TI0 50 MJT 3071 TUIPOKCHZIA XKeste3a. JIist TOro uToObl BbI3BaTh KOATYIISILIAIO
307151 IoTpeboBanoch A06aBUThL: B TiepByr0 — 5,3 Ma 1H pacTBopa x/iopuzia Kaaus; B JPyTryrO —
18,7 mn 0,001H pactBopa cocdata Harpus. BbluvciiuTe MOPOr KOAryJsiiuu  KaXKA0To
3/1eKTPOJIUTA.

Oxkuc/IMTe/1IbHO-BOCCTAaHOBUTE/IbHbIE nponeccobl

B Tectax mo Tteme «OKHCIUTENHHO-BOCCTAHOBUTEIbHBIE MPOLIECCHI»: TIEPBOE, BTOPOE, TPEThE,
YyeTBEPTOe U MATOe 3a/iaHus orjeHuBaroTcs B 0,5 6asa; mectoe — B 1 6a/ut; cezibMoe U BOCbMOe — B 2
Oanna, a geBsToe — B 2,5 0a//IoB.

Tect Ne 1

1. OkucnuTenb — 3T0 aTOM, MOJIeKyJ/la Ui UOH, KOTOPBIH ...
1)  yBenuuMBaeT CBOKO CTeNeHb OKUC/IeHUS
2)  TpUHUMAeT 3JIeKTPOHbI
3)  OTJaeT CBOM 3JIeKTPOHbI
2. IIpouecc BocCTaHOB/IeHUS] UMeeT MeCTO B C/lyyae, Korja ...
1) HelTpasbHbIE aTOMBI IPEBPALLAIOTCS B MOJIOKUTE/IbHO-3apsKeHHbIe UOHbI
2) TOMOXXUTebHBIN 3apsi/i MOHA YMEeHbIIAeTC s
3) oTpuLaTenbHBIN 3apsi/i MIOHA yBeTMUUBAETCS
3. N3 npe/cTaB/ieHHBbIX HKe peakiyii K OBP aucriponopliiOHMpOBaHUs TIPUHA/IJIEXKUT ...



1) S+ 2HNO; = H,SO,4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S =MgS
4. K BOCCTaHOBUTEJ/ISIM OTHOCATCA ...
1)  metasubl, BOLOPOZ, YI/Iepos,
2)  aKTHBHbIe HeEMeTaJllbl
3)  3/1eMeHThI, HaXOZALIMeCsl B CpeiHel 4acTy NepuoUUeCcKOr CUCTeMBI
5. CrerieHr OKUC/IEHHsT KUCIOPO/ia a) B BoJie U 0) B TIepOKCH/ie BOJOPO/ja COOTBETCTBEHHO PaBHHI ...
1) a)-2;0)-2
2) a)-2;6)+2
3) a)-20-1
6. [TepmanranaTt kanusi B OBP, nmpoTeKkaroIux B KUC/IOU cpefie, BOCCTAaHABIUBAETCS 0 ...
1)  xkaruona Mn*
2)  madrasaT-uoHa MnO,*
3)  okcupa mapradua (II) MnO
7. B peakuumu, nporekatoiieii mo cxeme Cr,S; + KNO; =2 K,CrO; + K;SO, + NO OKHC/IeHHIO
TI0/IBePraroTCs C/Iefyrolye 31eMeHTHl ...
1)  a3or u cepa
2)  cepau Xpom
3)  XpoMm U a3or
8. CymMa K03 uI[MeHTOB B peakivy, prBe/ieHHO B Borpoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 durentoB B peakiut KMnO, + HClou, = ... paBHa
1) 30 2) 26 3) 35

BJIEKTPOXI/IMI/I‘-IECKI/IE CHUCTEMBI

B Tectax mo TeMe «JDJEKTPOXUMHUECKHE CHUCTEMbI»: IE€PBOE, BTOpOE W IISITOE 3a/laHus
OLleHUBAIOTCSA B 1 Oas; TpeThe U yeTBepTOe 3a/aHusi— B 1,5 Oasta; mectoe u ceibmMoe — B 2 Gasia.

Tect Nel
1. DnexTpoHbIM NOTEHLMa ONPeJe/stoT 10 YPaBHEHUIO ...
1) HepHcra
2) MenpeneeBa-KnaneiipoHa
3) BbonbiMaHa
4) Appenuyca
2. Paccuuraiite 3/[IC ranbBaHuyeckoro snemeHTa MgMgSO,||CuSO4Cu mpu cTaHgapTHBIX
YCJIOBUSIX
1) —2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakue nipoyKThl 00pa3yroTcs Ha KaToZie TIPU JIeKTPOJIM3e pacTBOpa HATpara cepebpa?
1) Bogopog
2) cepebpo
3) asoTHas KMca0Ta
4) KUC/Iopo[,
4. YKaxkute CcyMMy KO3(Q(QULIMEHTOB B ypaBHEHHH 3/1eKTPOJiM3a pacTBopa HuTpaTa Meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakasi 43 TpuBeJEHHbIX  OKHUC/IMTEIbHO-BOCCTAHOBUTE/NBHBIX  peaklyid  MpOTeKaeT
CaMOIIPOX3BOJILHO B MPSIMOM HarlpaB/IeHAN?
1). FeSO4+ Cu — ...



2) CuSO,4+ Fe — ...
3) CuSO4+ Na — ...
4) HCI+Cu -...
6. Bbluncidre Maccy LMHKA, IIOJYYEHHOTO TMpPH 3JeKTpoJju3e Cy/bdaTa LUHKA, KOTOPBIU
NpoBOW/IN B TeyeHUe 20 cek Ipu cuie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,710
7. IlpuBepgute CXeMbl 3JIEKTPOJHBIX IIPOLIECCOB U MOJIEKY/ISIDHOE ypaBHEHUe peakluH,
MPOTeKarolleil TIpYU 371eKTPOXUMUUYECKOW KOPpPO3UM TrajbBaHoMapbl Zn|Mg B CepHOKHUC/IOH
cpefie. B oTBeTe ykakute cymmy K03(h(pULMEHTOB B MOJIEKY/ISIPHOM YpaBHEHHU.
1) 6
2) 5
3) 4
4) 8

BHeayautopHasi caMocTosiTenlbHasi paboTa 00y4aroIUXCsi OCYILeCTBJISIETCS B BHU/le U3YUeHUS
JIUTEpaTyphl TI0 COOTBETCTBYIOILEMY pa3zie/ly ¢ MpopaboTKoi marepuana; 0QOpM/IEHHS] OTYETOB IO
nabopaTopHbIM paboTaM U BHITIOJTHEHUST TOMAIITHUX 3a/IaHUM.

BapuaHThI TeMaTHYeCKHX JOMAIIHUX 33/JaHUH /1A BHeayJUTOPHO! CaMOCTOATeTbHOH PadoThI
CTYAEHTOB M0 TeMaM

[lomaiiHee 3aganue Neo 1

1o reMe «XuUMHUecKasi TeEPMOJUHAMHUKA»

B JoMaliiHeM 3aJjaHuu 110 TeMe «XHUMHUUYecKasi TepMO/JMHaMKKa»: TiepBas 3ajilaya OL[eHUBAeTCs B
2,5 banna; BTOopas — B 1,5 6ania; Tpetbs — B 1 Gas.

3azaua Nel
HOna peakuym CHy n + CO; p = 2 CO  + 2 H, (n onpenenuTe BO3MOKHOe HaripaB/ieHUe

CaMOIIPOM3BOJILHOTO TeUeHMs] PeaKL[MU MPHU CTaHJAPTHBIX YC/IOBUAX U npy Temneparype T = 927 °C,
ec/v TeryioBoi 3¢ deKT peaklyu 10 3aZlaHHOM TeMIlepaTypbl He U3MEHHUTCS. YKa)KUTe: a) BblJensieTcs
WM TIOTJIONIAeTCS SHEPrusi B XOJie peakluu; 0) TNPUUWHY HalJeHHOTO W3MEHEHHsI SHTPOIHH.
PaccuuraliTe TemrniepaTypy Hauasa peakLUu.

3azaua No2

Borunciute TerioBoit 3¢ ekt peakimu: CaC, « + 2 H.Or = Ca(OH); « + C:H; (), moIB3ysiCh
CTaHZAPTHBIMM TEIIOTaMH 00pa30BaHMsI pearupyromux BeijecTB. CKOMbKO TeIJIOThl BbIAEIUTCS WU
TOT/IOTUTCS Tipy o6pa3oBanuu 2,24 1 C,H,?

3azaua Ne3

[To TepMOXMMHWYECKMM ypaBHEHUSIM pacCuuTaiiTe TermioBold 3(QdeKT  peakLUu:
H,n + COy = CO y + Hy Ofy. TepMoxuMHueckrie ypaBHeHUS:

a) Hz ) + 1 Oz = Hzo ) AH = -241,9 K,Z[)K,

6) 2 CO(F) + Oz o= 2 COz > AH = -566,2 K,Z[)K

[lomamiHee 3aganue No 2

1o TeMe «XUMHUYeCKass KHHeTHKa»

B pgomainHem 3azjaHuu 110 TeMe «XWMWYeCKass KAHETHKax»: TiepBas 3ajada oleHuBaercs B 1,5
6ania; BTOpas — B 0,5 Oassia; TpeTksi, ueTBepTas U nisitast — B 1 Gant.

3azaua Nel
Peakuya mnporekaer 1o ypasHeHuto: O, oy +2 CO y = 2 CO; (7. HauanbHble KOHLeHTpaLuu



pearvpytoiux BeirjectB paBHbl: [O2] = 1,2 mosnw/n, [COJ= 0,8 monb/n. Bo cKo/MbKO pa3 M3MeHUTCS
CKOpPOCTb MpsIMOM peakuyu, Korga npopearupyeTr 30% CO? Bo CKO/IBKO pa3 U3MEHSITCSI CKOPOCTU
TIPUMO# 1 0OpaTHOM peakivy, eC/li YBeIMUUTh /laB/ieHre B CUCTeMe B /iBa pa3a?

3azgaya No2

[Tpu temneparype 40 °C HeKOTOpoe KOJIMUYECTBO BEIeCTBA BCTYNAeT B Peakiuio 3a 20MuH.
PaccuuraiiTe Bpemsi, MpuU KOTOPOM 3TO ’Ke€ KOJMUYECTBO BellleCTBA BCTYNWUT B peakLI0 IpU
temriepatype 200 °C, ecii TemriepaTypHbiii KO3(GUIMEHT CKOPOCTH peakiyy paBeH 2. Bo CKOJIBKO
pa3 U3MEeHUTCS TIPHU 3TOM CKOPOCTh peakLjuu?

3agaua No3

Haiigute HauanbHble KOHLIEHTPALMM MCXOJHBIX BeIeCTB M KOHCTAHTY PaBHOBECUS peaKLvu:
Fe oy + H.O (g = FeO ¢y + Hz (), €ec/ii paBHOBeCHbIE KOHL|EHTPALIUU pearupyroliuX BellleCTB paBHBI:
[H,O]=0,3momnw/n, [H>] = 0,4 Mosb/.

3agaua No4

Ins peakiponHou cuctembl: CO ¢y + H,0 )y = CO; vy + Ha (y Haua/nbHble KOHIIEHTPALIUU PaBHBbI:
[H,O] = 0,5 monb/n, [CO] = 0,6 monb/n. Ompefenvre KOHIIEHTpPAI[UM BCEX BeleCTB B MOMEHT
paBHOBECHS, eC/TA KOHCTaHTa paBHOBeCHs paBHa 1,45.

3agaya No5

Bhbipa3ute uepe3 KOHLIEHTPALMK PeareHTOB KOHCTaHThl PABHOBECHSI CIe[yHOIIUX pPeaKLUii:

Nz(r) +3 Hz(r) =2 NH3(;), AH = -92,2 K,Z[)K,
COz(r) + C(T) =2 CO(F), AH = +160,5 K,Z[)K;
CO(F) + HzO(r) =CO, o T Hz(r), AH = -41,1 K,[[)K

YKakuTe HarpaB/ieHWe CMelleHUs] XMMUUeCKOTr0 PaBHOBECHsI 3THUX PeakKLUii: a) MpU MOHKeHUU
TeMIlepaTypbl, eC/y [aBjieHWe TIOCTOSIHHO; 0) TIpY TIOBBIIEHWM /IaBJI€HWs, eClId TeMIleparypa
MOCTOSIHHA.

HJomainnee 3aganue Ne 3

no reme «PacTrBopbi»

B pgomaiiHem 3asaHud 10 TeMe «PacTBOpbI»: TiepBasi, BTOpas, TPeTbsl W IMsiTas 3ajaud
olieHrBaeTcsi B 1 6at; uetBepTas u 1iectast — B 0,5 6asia.

3azaya Nel

B kakoMm o00beMe Bojpl ciiefyeT pacTBoputh 135r SnCl, asist mosyuenust 3M pacTBopa XJiopuza
osioBa (II) ¢ mnotHocThIO p = 1,405 r/mMn?

PaccuuTaiiTe: a) MacCOBYHO [IOJIF0 BeIeCTBAa B pacTBope; 0) MOJIIPHYIO KOHIIEHTPAI|HIO
5KBUBAJIEHTA; B) MOJIS/ILHOCTD; T') TUTP; /1) MOJIbHYIO ZI0/TH0 BelllecTBa B pacTBOPe.

3azaua No2

3aKOHUUTe MOJIeKYy/SIDHbIE M HalWIIUTe COKpallleHHble KOHHble ypaBHEHHUSl peakLuil
B3aUMO/IENCTBUS CJIeAYIOIIUX Bell[eCTB:

HBr + NaOH -

AgNO; + H,S -

MgCl, + KOH -

CaF, + HCI] -

Sb(OH)3 + HzSO4 d

Sb(OH); + NaOH -

3azaya Ne3

CocTaBbTe 110 /iBa MOJIEKY/ISIDHBIX YPaBHEeHUsI peaki[uil K C/ieyIOIIUM HOHHbBIM:

Ba* + CrO, — BaCrOy

NH," + OH - NH,OH;

ZnS + 2H' —» Zn*" + H.S

3agaua Ned
Berunciure pH 0,05M pacTBopa cepHOM KHCIOTHI.

3agaya Ne5



Kakue u3 cnegyrommx cosield nogsepratorcst rufiponnsy: Na,SiOs. Cu(NOs),. KBr? CocraBbTre
VIOHHbIE Y MOJIEKY/ISIDHbIE ypaBHEHHsI THMPOJM3a COOTBETCTBYHOLMX coJsieil. Kakoe 3HaueHue pH (<
W= 7) UMEIOT pacTBOPbI 3TUX COJIel?

3azgaya Ne6

Haiinure npousBeseHue pactBopumoctu PbCl,, ecu B 200 M1 Bozibl pactBopsieTcs 2,17 T 3TOro
COeJJMHEeHUS.

JomainHee 3aganue Ne 4

1o Teme «OKHC/IUTE/TbHO-BOCCTAHOBUTE/ILHbIE nponeccoi»

B pgomamniHeM 3ajaHuu 10 TeMe «OKHMC/IUTENbHO-BOCCTAHOBUTEIbHBIE TIPOLIECCHI»: TiepBast
3a/jaua orjeHMBaetcs B 1,5 Oasna; BTopasi — B 2,5 6aria; TpeThst — B 1 6as.

3agaya Nel
[Topbepute KO3(dUIMEHTBI B ypaBHEHUSX OKUC/IATE/LHO-BOCCTAHOBUTE/IBHBIX —PEAKIIHH.

YKaxuTe TUII K&)K,[[Of/i peaKluu.

Paccuuraiite JJIEKTPOABWXXYIIYHO CHW/Iy HW OIlpeae/inTe HallpaB/l€eHWe CaMOIIPpOU3BOJIBHOT'O
MpOTeKaHHA nepBoﬁ peakiun TIpyU CTaHAAPTHBIX YC/IO0BUAX, HWCIOJb3yAd 3HAYE€HHA OKWUC/IHUTE/TbHO-
BOCCTAHOBHMTEJ/IbHBIX IIOTEHIIMA/IOB:

HJ + H3PO4 d Jz + H3PO3 + H2O

HNO, - HNO; + NO + H,0O

H[AuClL] + H,O, + NaOH - Au + NaCl + O, + H,O

NH4REO4 +H2 - Re + NH3 + HzO

KBrO -» O, + KBr

3agaya No2

CocTaBbTe YPaBHEHHS OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX peaKHHﬁZ

KMnO, + NaNO, + H,O -

NaCrO, + H,O, + NaOH -

BI(OH)3 + Na,S,05 + NaOH -

Bl 203 + C d
Mg + HNO; ) —
3agaya Ne3

HaHbl 7Be OKHC/IWTENbHO-BOCCTaHOBUTe/MbHBIE Tapbl: KNO,, KNOs;; u Pb(NOs),, PbO..
[Monb3ysick TabsuIleld CTaHAPTHBIX OKUC/UTeTbHO-BOCCTAHOBUTE/BHBIX TOTEHIMA/IOB, COCTaBbTe
ypaBHEHHMEe BO3MOXKHOM peakiuu B yka3aHHou cpege (HNO;). PaccuuraiiTe 3HaueHue
3/M1eKTPO/IBUXKYILIeH CUJbI PeaKLvu.

JomainHee 3aganue Ne 5

Imo TemMe «BJIEKTPOXI/IMI/I‘—IECKI/IE CUCTEMbI»

B pomariiHem 3aiaHuu 0 TeMe «IeKTPOXUMHUYEeCKUe CUCTEMbI»: TiepBasi 3ajiaua OL[eHUBAeTCs B
1 6asur; BTOpast — B 1,5 6Gania; TpeThsi — B 2,5 Oasna.

3agaya Nel
CocTaBbTe 3/1eKTPOHHO-UOHHbIE YpaBHEHUsI 37€KTPOJHBIX TPOLIECCOB UM  MOJIEKYJ/ISIpPHOE

ypaBHeHHe TOKOOOpa3ymoleli peakiuy, TpOTeKarolleld Mpu paboTe rajbBaHUUECKOTO 3JjleMeHTa
Co/Co(NOs), // AI(NOs)s/Al. Paccuuraiite S/IC (E) raspBaHUYeCcKOro 37eMeHTa TIPU CTaHAApTHBIX
YCJIOBUSIX.

[TpuHSIB TIOTEHLMa/ aHO/la pPaBHBIM CTAH/APTHOMY 3HAueHWI0, PACCUMTATe KOHLIEHTPAILUI0
KaTUOHOB MeTa/yla B KaTOJAHOM pacTtBope, mnpud KoTopoit JOJIC ranbBaHUUECKOTO 3jeMeHTa
yMeHbLIUTCA Ha 0,02B.

3azgaya No2

[TpuBeauTe CxeMbl 37EKTPOJHBLIX TPOLIECCOB U MOJIEKY/SIDHbIe ypaBHEHUs peakiui,
TIPOTEKAIOIUX TPH 3/IEKTPOXUMHUECKOH KOppo3uM ranbBaHorapel Co/Ni: a) B Kucioi cpege; 6) Bo



BJI&YKHOM BO3JyXe.

Onpepenurte yObIIb MacChl aHO/|@ TPU KOPPO3UX B KHUC/IOW cpefie 3a 20 MUH, eC/id CKOPOCTb
Koppo3suu cocraBuia 0,01 r/u.

3azaya Ne3

CocTaBbTe 3/71eKTPOHHO-MOHHbIE YypaBHEHMsI 3J/IeKTPOJHBIX TMPOLECCOB (aHOJ, WHEPTHBIM) U
MOJIeKY/ISIPHOE YpaBHEHUe peakliu, MPOUCXO/SLel MpU 3/1eKTPOU3e:

a) pacryiaBa NaOH;

6) pactBopa CoSO,,

Bbrunciute dakThueckoe KOJWYECTBO MeTasljia, TOJiyueHHOTO0 Ha Karo/le TpH 37eKTPOJu3e
Co(NOs),, ecnu 371eKTponu3 NpoBOAWIN B TedeHUU 1 u. Beixos MeTassia o Toky coctaBui 85%.

YKakuTe BO3MO’KHbIE TIPUUMHBI YMEHbIIIeHUs BbIX0/a MeTasljla TI0 CPaBHEHUIO C PACUETHBIM.

BapmuaHT JoMalHei KOHTPOIbHON PadoThI

BAPUAHT Ne 1

TEMA 3AJAHUE
3apganue 1. OKOHUAaHWE 3JIEKTPOHHOM GOPMYJIbI ....65°6p". YkakuTe
TM0JIO)KEHHEe SJjiIeMeHTa B IepUOJMUYECKOM CHCTeMe: T[epuof, TpyIIy,
Tema 1. MIOATPYIy, Ha3BaTh 37ieMeHT. CocTaBbTe 3/IeKTPOHHYIO (hOpMy/1y aToma
Ilepunopnyeckasn 3/IeMeHTa. YKaXuTe 3/IeKTPOHHOe CeMeMCTBO, MeTal/l WIM HeMeTalll.
cucreMa 3/71eMeHTOB | CocTaBbTe  37eKTPOHHO-Tpaduueckyro  (opMy/ay [/ YKa3aHHBIX
CTpOeHHe aToMa 3/IeKTPOHOB B HOPMa/IbHOM COCTOSIHUY.

3ajanMe 2. YkasaTb BCe KBAaHTOBble UWC/IA [Ji1 3JIGKTPOHOB,
OTBEYaIOIIUX C/IeYIOIEeH 3/IeKTPOHHOMI (hopmyJie 5p°

Tema 2. 3aganue. CocTaBbTe ypaBHeHHUs peakLik, IPU MOMOLLY KOTOPBIX MOXKHO
Kuc/10THO-0CHOBHBIE | OCYILeCTBUTH C/Ie[yIOIIYe TIpeBpalieHNs

cBoiicTBa BemjectB | Zn — Zn0O — ZnCl, — Zn(OH),—Na,[Zn(OH),]
3apanue 1. /Ing peakumn FesOux) + Har = 3FeOx) + H.Or onpenermre
BO3MO)KHOE HarpaB/ieHHMe CaMOTPOM3BO/ILHOIO TeueHWs peaklUu  Tpu
CTaHJAPTHBIX YC/IOBUSX W TIpU Temrepartype t =1227°C, ewm TeruvioBoi

Tema 3. 3(pekT /10 33/JaHHOM TeMIiepaTypbl He H3MEHUTCSI.

XuMHuyecKas YKakuTe: a) BBIAEISETCS WIM TIOTTIONIAeTCS SHePrus B XO/e peakiuu; 0)
TepMOJUHAMHKa MPUUMHY HaW/IEeHHOrO0 M3MeHeHWs SHTponWU. Paccuuraiite TemriepaTypy, IpU
KOTOPOM yCTaHaB/IMBAeTCsl PaBHOBECHE U ITPOMCXOUT CMeHa 3Haka AG.
3apanue 2. Boruncomre TerioBoi 3ddekt peakipn 3Fe;Oqx) + 8Alk) =
4A1,05x) + 9Fex), TO/MB3ysCh CTaHAAPTHBIMH SHTA/BIUSAMH 00pa30BaHS
pearvipyroix BellectB (rpwioxkeHre 3). CKOMBKO TeIUVIOThl BbIJEIATCS
(mornoTuTcst) pu obpa3oBaHuy BeltlectBa Fe B KoymiyecTse 56 1?
3aganue 1. TemmnepaTypHbiii Ko3dduilveHT peakiuu paBeH 2,5. Kak

Tema 4. V3MEHHWTCSl CKOPOCTb peakl[uu: a) TIPU MOBBIIIeHHH TeMriepatypbl oT 60
XuMu4JecKas 10 100°C; 6) npu oxJaXKaeHUr peakiuoHHou cmecu ot 50 10 30°C?
KHHETUKA U 3aganue 2. [1y1s obpatrmoti peakimu Fe;Oqx) + Hapy = 3FeOk) + H2O(n
XHMUUecKoe 3anuiIMTe Bblpa)keHWe KOHCTaHThl paBHOBecus AHC, KDk =+ 69,8.
paBHOBecHe [TpeanokuTe CriocoObl yBeTMUeHUs] KOHIIeHTPaI[iK MPOAYKTOB peaKIIvu.

3aganue 1. B 180 ma Bozbl pactBopeHo 20 1 cyabghaTa Maprasia.
[Tonyuwcsa pactBop m10THOCTHIO 1,101 r/My1. BeuncivTe MOJISIPHY!O,
HOPMaJIbHY0, MOJISIZIbBHYHO KOHL|EHTPALUM U MaCCOBYHO JI0JTFO
Tema 5. PacTBOpBI | PaCTBOPEHHOIO BellleCTBa.
3apanue 2. CocTaBbTe MOJIEKYJIsIPHbIe U HOHHO-MOJIeKYJIsIpHbIe
ypaBHeHHsI peakLiuii B3aMMO/IeCTBYUS B PACTBOPAX MEXY:

Biz(SO4)3 148 NaOH, FeC13 n HQS,

NH,OH u MnCly; H,SO4 u Ba(OH),.
3aganune 3. CocTraBbTe HWOHHO-MOJIEKYJ/SIDHBIE W MOJIEKYJISIDHbIE




ypaBHeHus1 Tuponu3a coneid Na,SiOs, SbCls;, Rb,SO,. Kakoe 3HaueHue
pH (>7, <7) umMeloT pacTBOPbI 3TUX COEN?

Tema 6.
OKuC/IMTeTBHO-
BOCCTAHOBHUTE/IbHBIE
CBOMCTBA BeIeCTB

3apanmne. MeTo10M 371eKTPOHHOTO OasaHca rogoepute Ko3(duIeHTHI B
YPaBHEHUSIX, YKaKUTEe OKUC/IUTe/Ib ¥ BOCCTAHOBUTE/Ib, HAIUILIATE
3/IeKTPOHHBIE ypaBHEHUs IPOLIeCCOB OKUC/IeHUSI U BOCCTaHOB/IEHUS
H3PO3 + KMHO4 + HzSO4 = H3PO4 + MHSO4 + KzSO4 + HQO

CUSO4 + H3P02 + Hzo = CuH + H3PO4 + HzSO4

Tema 7.
J/IeKTPOXUMHUYECKHU
e CUCTeMBI

3apanmue 1. /15151 rabBaHAYECKOTO 3/1eMeHTa, 00pa30BaHHOTO
TJIaCTMUHAMU U3 METaJl/IoB

Zn u Ag, IOrpy’>KeHHBIX B PACTBOPHI UX COJIEN C KOHLIeHTpalleld MOHOB
MeTaJl/IoB

A™ =0,01u B™ =0,05

1) cocraBbTe CxeMy rajbBaHUYeCKOIO 371eMEHTa;

2) HamMIIUTe YPaBHEHHUs 3JIeKTPOAHBIX MPOLIECCOB ¥ TOKOOOpasyoleid
peakLuy;

3) paccudTauTe 371eKTPOJBIDKYILYIO CHTy IalbBAHUYECKOrO 3/IeMeHTa.
3apganue 2. CocTtaBbTe YpaBHEHUs 3/IeKTPOAHbBIX MPOLeCCOB (aHO/,
VIHEePTHBIW) U MOJIEKYJIIPHOE YPaBHEeHHe peakLuH, MPOXOsLer mpu
3/1eKTpOJIM3e pacljiaBa Wiu pacTBopa 3jekTponura pacmias CaCls .
BrruncimTe Maccy Mertasuia BbIIe/IMBLIEr0Cs Ha KaTtofe, eciu
3/71eKTPO/IM3 NPOBOAW/IN NpU cuiie Toka A =10,0. B TeueHre BpeMeHH = 2,5
u.Beixoz Metasuia o ToKy Br cocraBun  98%.

3apanue 3. CocTaBbTe YpaBHEHHS 3/IEKTPOJHBIX TIPOLIECCOB U
MOJIEKYJ/ISIPHOE ypaBHeHHe peakLjiy, IPoTeKaroler IIpy
3/1eKTPOXHMMUYECKOW KOPpO31u rajsbBaHonapel: Pb - Sn

a) B KUCJIOU cpefie;

6) B aTMocepe BIa)KHOTO BO3ZyXa.

KOHTPOJII:HBIE BOIIPOCHI M0 TeMaM

KOHTpOJ’lebIE BOITIPOCHKHI 10 TeEMe «XumMuueckas TepMOAUHAMHUKA»

OCHOBBI XUMHUUECKOH TepMOJAVHaAMHKH: MMTOHATHE CUCTEMBI, BUbI CUCTEM.
TepMO,E[I/IHaMI/I‘-IECKI/Ie MMapaMeTphbI U (by'HKL[I/II/I COCTOAHHUSA CUCTEMBI.

OHTanbIMs Kak (QYHKIMS COCTOSTHUSI CUCTEMBI. DHTA/TBITHS 00pa30BaHusI BEIleCTBa.
TernnoBoit 3¢dekT xumudeckor peakiuyd. PakTopbl, BAMSIOL[ME Ha TeryioBoM 3ddekT

1.
2.
3.  Buyrtpennsis sHeprus. Pabora. Teriora.
4.  TlepBblii 3aKOH TePMOJHMHAMUKU (BBIBOI).
5.
6.
XUMUYECKOM peakKivu.
7.  Tepmoxumus. 3akoH ['ecca.
8.  CnepnctBus U3 3aKoHa ['ecca.
9.  DHTpomnus Kak (QyHKLUS COCTOSIHUSI CUCTEMBI.
10. Bropol 3aKOH TepMOJUHAaMHUKH.
11. Tpetuii 3aKOH TepMOJUHAMHUKH.

12. DOneprus 'nb6ca.

kW=

HaHpaBJIEHI/Ie CdAMOIIPOM3BOJIBHOI'O TIPOTE€KaHHUA XUMHYECKHUX peaKL[Hﬁ.

KOHTpOJIbeIe BOIIPOCHI M0 TeMe «XuMHYeCcKast KHHeTHKa»

XrMuryeckasi KuHeTHKa. CKOPOCTh XMMHUYECKOW peaki[iu U MeTO/Ibl ee PeryIrpOBaHMUs.
BivsiHe KOHLIEHTpalMy Ha CKOPOCTh XUMUUECKOW peakLUM (3aKOH JeUCTBYIOILIUX MacC).
BnustHue TeMriepaTypbl Ha CKOPOCTb XUMUUeCKoM peakuyu. [1paBuno Bant — 'odda.
Teopus aKTUBHBIX CTOJIKHOBEHHUH AppeHuyca.

OHeprus akTvBalUU. YpaBHeHUe AppeHuyca.

Teopus nepexoHOTr0 KOMILIEKCA. DHepreTuyeckas JuarpaMmma.
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KpuBast MakcBenia — BonbiiMaHa. DHepreTHueckuii bapbep.
Karanutrueckre CUCTeMBI.

BnusiHue KaTanv3aTtopa Ha CKOPOCTb XUMUYECKON peakLUU.
['oMoreHHbIN U reTeporeHHbIN KaTalus.

KonebartenbHbie peakLyu.

XuMurueckoe paBHoBecre. OOpaTHMbIe U HeOOpaTHMbIe peaKI[HH.
KoHcTaHTa XMMHWYeCKOro paBHOBeCHSI.

CmMelieHre xumMuueckoro paBHoBecus. [Tpunnun Jle—Illarense.
BivsiHve KOHLIEHTpaLWU, JaB/eHusl U TeMIiepaTyphbl.

@®a30BbIe paBHOBECHSI.

@da30Bble AUarpaMMsl A1Jist OAHOKOMIIOHEHTHBIX CUCTEM.

KOHTpOJ’lebIe BOIIPOCHI 10 TEME «PaCTBOPBI»

[TousiTne pactBopa. PactBopumocTh BeljecTBa. PacTBOpUMOCTS rasa.

PactBopbl. CriocoObl BbIpa)KeHUsI KOHLIEHTpPAl[MM pPAacTBOPOB (MaccoBasi [10Jis, MOJIsIpHasi
KOHLIeHTpaLusi, MOJIsIpHast KOHLIEHTPaL[Usi S5KBUBa/leHTa, MOJIbHast [0S, TUTP).

KonnuratviBHble CBONCTBA pacTBOPOB. M 1eanbHbIN pacTBOP.

3akonbl Payns: I (ToHometpuueckuii) u I (36ynmmockonuueckuii i KpUOCKOTIMYeCKU).

Ocmoc. OcmoTtrueckoe fasyeHre. CxemMa 0OCMOMETpa.

Kuc/10THO-0CHOBHBIE B3aMMO/IeICTBYS BellleCTB.

VoHHast Teopusi KUCIOT U OCHOBaHMK AppeHuyca. OCHOBHbIE TOHSITUSI U TI0JIOKEHHSI TEOPUU
AppeHuyca.

HNuccouuanusi KWACIOT, OCHOBaHUM W COJIeM C TOYKM 3peHUsi MOHHOM Teopun AppeHuyca
(mpumepsr).

Crenens auccouyaiyu. CUbHbIe U c/labble 37IeKTPOJIUTHL.

Iuccormanust cnabbix 3/1eKTpoauToB. KoHCTaHTa AWCCOIMALAM.

3akoH pa3bassienusi OcTBanba.

Peakii MOHHOTO 0OMeHa MEXKy JIeKTPOJMTaMM (Ha MprUMepe peakiyii oOpa3oBaHus c1aboro
3/1eKTPOJIMTA, 0CaJiKa U ra3a).

IIpousBefeHye paCTBOPUMOCTH.

HoHHoe npou3BeJieHUe BO/bl. BomOpOAHbIN U THAPOKCUIbHBIN MTOKa3aTesu.

I'mpponu3 cosent. Tunbl rUApPoOIN3a CoJen.

KonuuecTBeHHbIe XapaKTePUCTHKU TpoLiecca Tpou3a.

dakTopbl, BAUSIOLLME Ha TIPOLiecC THAPOJIM3a.

KOHTpOJIbeIE BOIIPOCHI 10 TeEMe «AI/ICHEPCHBIE CHUCTEMbI»

['eTeporennsbie cmecu. [yicriepcHble CUCTEMBI.
HucriepcHocTb. Knaccudukaiim AUCIepCHBIX CUCTEM.
KonnouzaHeie pactBopbl. JInoduabHbIe U TMOGOOHBIE KOJUIOU/IBI.
Crioco6bI 1osTyueHust KO/UTOUJHBIX PACTBOPOB.
CTtpoeHue KO/UIOWIHBIX YaCTHL.
ITpaBuno ®asinca — ITeckosa.
Y CTOMUMBOCTD KOJUTOMAHBIX cucTeM. CTaOUIM3aTOpBI.
Koaryisitst mMohuIbHEIX ¥ THOGOOHBIX KOJIIOU/OB.
CeprMeHTaLMs KOJVIOU/IOB.
Koarysisiuys Ko/1ouHbIX paCTBOPOB 3/IEKTPO/IUTAMU.
[MpaBusno Ulynbue — I'apau. Koaryaupytormasi crioco6HOCTb.
OnTuueckrie CBOMCTBA KOJIJIOWJHBIX PaCTBOPOB.
OneKTpuyecKre CBOMCTBA KOJIJIOUIHBIX PaCTBOPOB.

KoHTpo/IbHBIE BONIPOCHI 10 TeMe « OKHC/TUTEe/TbHO-BOCCTAHOBUTE/TbHBIE
MPOLeCChI»



PN AWN

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

OCHOBHbIe TIOHSITUSI TEOPUH OKHCTUTE/TbHO-BOCCTAaHOBUTETBHBIX PeaKIIU.
OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE CBOMCTBA BEILIECTB.

BaykHeM11111e OKUC/IUTEIN U BOCCTAHOBUTE/IH.

Turbl OKMCIUTE/IEHO-BOCCTaHOBUTE/IBHBIX PeakLyi (TIpUMepsbl).
OKHCIHUTeTbHO-BOCCTAHOBUTE/IbHBIN MTOTEHITHAT.

YpasHenuve HepHcra.

CocraB/ieHre OKUC/UTeTbHO-BOCCTAHOBUTE/TbHBIX PeaKI|vi.
HaripaBieHue OKUCIUTE/IbHO-BOCCTaHOBUTEIBHBIX PeaKLUH.

KOHTpOJ’Ithle BOIIPOCHI 110 TEME «BJIEKTPOXI/IMI/I‘—IECKI/IE CUCTEMBI»

OneKTpoxuMHyeckue cucteMbl. Knaccudukarys 31eKTpoXUMHAYeCKUX MPOLIeCCOB.
ONeKTPOXMMUUeCKHe TPOLIeCChl, MPOTeKarollve Ha FPaHULie paszesa «MeTasll — paCTBOP».
TanbBaHUYeCKui 3/1eMeHT JlaHuas — SKoou.

ONEeKTPOABWXKYLLask CU/la ralbBAHUUECKOrO 3/1eMeHTa.

V3mMepeHue 5/1eKTPOJHBIX IIOTEHLMAMOB. Psj  CTaHAAapTHBIX 3/1€KTPOJHBIX TOTEHLUAJIOB.
CBolicTBa MeTa/IZIOB B COOTBETCTBUU C UX MOJIO)KEHUEM B PsIly HaTlPSPKeHUH.

YpasHenuve HepHcra.

O/eKTPOJIM3 pacIlylaBOB U pacTBOPOB. KaToHble ¥ aHO/HBIe MMPOLIeCChI.

O6nBenuHeHHBIN 3ak0H Dapajest. BeIxoz 1o TOKY.

Koppo3us metannoB. Knaccudukaiysi KOppO3UOHHBIX MPOL[eCCOB.

Xumuryeckasi KOppo3susl.

ONeKTPOXMMUUeCKasi KOppo3usi. AHOJHOe OKHUC/IeHWe MeTa/yla U KaTOJHOe BOCCTaHOBJIEHUE
OKUC/IUTEJIS.

[TpuMepbl KOPPO3UM B KUCJION Cpejie U aTMOC(epHO KOPPO3UH.

CKOpOCTb KOPpO3UH.

3aimra MeTasiJioB OT KOPPO3UH.

3alUTHbIE TIOKPBITHS.

OneKTpoXUMHYecKHe CroCcoObI 3alUThI OT KOPPO3UU METAJIIOB.

XrMHyecKre UCTOYHMKU TOKa. ['abBaHMUeCKUN 3/1eMeHT.

XUMuyeckKue UCTOYHUKU TOKa. AKKYMYJIATOPBI.

XyMHYecKre UCTOUHMKU TOKa. TOIUIMBHbIE 3/1eMEeHTBI.

7. OnjeHOYHBbIE CPeACTBA //isi IPOBe/ieHUsI MPOMEe)XXYTOUHOM aTTecTaliu
[IpomexxyTouHasi ~ aTTecTaliusi UMeeT Le/lbl0  OMNpeJe/uTh  CTeNeHb  JOCTWKEeHUS

3dIl/TaHUPOBAHHBIX PE€3YJ/IbTATOB 06y‘l€HI/IH 10 JUCLIUMIIMHE 34 OHpe,ZLEJIEHHbIﬁ rnepuon 06y‘l€HI/IH.

a) IInanmpyemsbie pe3y/ibTaThl 00ydyeHHs W OLIEHOUHbIE CpeACTBAa /AJIA TPOBeJeHHUs

l'lpOME)KYTO"IHOi/’I aTTeCTaluu:



CTpyKTypHBIi1
3/IeMEeHT

[TnaHupyemMble pe3y/bTaThl

OLIEHO‘—IHLIE‘ cpeacTBa

o0yueHuUst
KOMIIeTeHL[|U
OK-1
CIOCOOHOCTHIO K aDCTPAKTHOMY MBIIIIEHUIO, aHA/IU3Y, CUHTE3Y
3HaTh - OCHOBBI  JIOTHKH,  HODMBI Ilepeuesb meopemuueckux 60npocog
KPUTUYECKOTO  T0AX0[a, (HOpPMBI 1. OCHOBHbIE METO/IbI XMMHUECKOT'O aHA/TH3a.
aHa/13a; 2. OcHoBHbIe MPUOOPBI M 000PYyI0BaHKE /11T XMMUYECKOTO aHa/Ir3a BeIecTB.
- MEeTO/Ibl aDCTPAaKTHOTO MBIIIIEHHS 3. MeToauKy TIpoBeZieHyst ONbITOB. [IpaBu/ia TeXHUKH Oe3011aCHOCTH.
TIPH yCTaHOBJIEHUH UCTHHBI;
- METO/[bl HAYUHOTO MCCJIe[JOBAHUS
IyTEM MBICJIEHHOTO pacu/ieHeHHUsI
obbekTa (aHa/M3) U MYTEM
u3yuyeHuss  TpeMeTa B €ro
1IeJIOCTHOCTH, eJUHCTBE €ro uacrtei
(cunTeE3)
YmeTtb - a/|eKBaTHO BOCTIDHHUMATb IIpumepHble npakmuyecKue 3a0aHus
WH(OPMAIIMIO, JIOTUUECKHA BEpHO, 1. OnpefienuTh C KAKUMU U3 YKa3aHHBIX HIDKE BEILECTB MOXKET B3aUMO/IeiCTBOBATh PACTBOP

apryMeHTHDOBAHO M SICHO CTPOWTH
YCTHYIO Y TMCbMEHHYIO peub;

- C WCMONb30BaHUEM  METO/OB
abCTPaKTHOTO MBIIIIEHHS], aHa/IM3a
u CUHTe3a aHa/M3UpOoBaTh
aZlbTepHAaTHUBHbIE BapUaHThI
pellieHus1 UCciefloBaTebCKUX 3a/1a4y

TU/IPOKCHU/IA Kanusi: UOJ0BOAOPOJHas KucioTa, xjaopuz meau (II), okcug yriepoga (IV), okcup,
ceuHua (II), ruapokcyy amOMUHUS, TWAPOKCHJ aMMOHUs. COCTaBbTe ypaBHEHHUSI BO3MOJKHBIX
peakiuii B MOJIEKY/IIPHOM ¥ MOHHO-MOJIEKYJ/ISIDHOM dopMax.

2. OrmpezienuTe BO3MOKHOCTb BOCCTaHOBJIEHMSI OKcuza >kenesa Fe;O, yrneposom mnpu
cTaHzZapTHbIX ycioBusx U Temriepatype 1100 K. Peakiust BoccraHoBnenust Fe;Oy4: Fe;Ouy) +4C =
= 3FE(K) + 4CO(1-)

3. TemnepaTypHbii K03 duLMeHT peaklyy paBeH 2,5. Kak U3MeHUTCsS CKOPOCTb peakLuu: a)
TP TOBbIILIeHWH Temrepatypbl oT 60 zo 100°C; 6) npu ox/laKAeHUN peakLMOHHOW cMecH oT 50
zo 30°C?

4. lnst obpatrmoit peakiyu FesOyx) + Hayp = 3FeOk) + H,O 3anuinmre BbIpaskeHHe KOHCTAHThI
paBHoBecust AH®, kIlx = + 69,8. Tlpenyoxxure criocobbl yBenMueHUsT KOHI[EHTPALWK TIPO/IYKTOB
peaxiiu.

5. Ilpy mMpoKaAWBaHWM MeTA/I/TMYECKOr0 THUTaHa oOpa3syeTcsi Oesiblii MMOPOILOK, KOTOPBIMA
pacTBOpSieTCS B KOHLIEHTPUPOBAHHOM CEPHOM KHWCJI0Te M CIVIaB/IsIeTCsl CO I1jeoubto. UTo
nipefcTaBssieT c000ii 3TO coeivHeHWe? HammiiiTe ypaBHeHUsI BCeX yKa3aHHBIX PeaKLUi.

6. CKOJIbKO MWITWIATPOB 96%-HOro pacTBOpa CEpHOM KHUCIOTHI C TJIOTHOCTHIO 1,84 r/mn




CTpyKTypHBII

[Tnanupyemsble pe3ynbTaThbl

371eMeHT OueHOuHbIE Cpe/iCTBa
KOMITIETeHLINU 00yuenus
notpebyetcst st purotoBsiedust 2 1 0,25M pactBopa?

7. Kakue BemjectBa M B KAakKOM KOJMUYeCTBe BbIJeNATCS MOpu TpoxoxzaeHnu 48250 Kn
3/1eKTpuyecTBa yepe3 pactBop xiopuza maprasua (II)? CocraBbTe cxemy 3/1eKTpoJiM3a 3TOrO
pacTBopa.

8. AnroMyHMIA CKileniaH ¢ Mefblo. Kakoil u3 MeTa/uioB OyzieT KOPpOAMPOBaTh B Cpejie CepHOM
KHUCJIOTHI U aTMOC(epe BAaKHOT0 Bo3ayxa? CocTaBbTe CXeMbl 3/IEKTPOXUMUUECKON KOPPO3UM.

Bnapetsb - HaBblKAMM IIOCTAHOBKU Lie/IH, ITpumepHble npakmuyecKue 3a0aHusi:
CIOCOOHOCTRIO B YCTHOM | [IpoBecTn aHanK3 BAUSHUS KOHLIEHTPALMA Ha CKOPOCTh XUMUUECKOW peakLiu
MMCbMEeHHOW  peud  Jioruuecku [ Na,S,0; + H,SO4 = S + SO, + Na,SO, + H,O no skcriepuMeHTanbHbIM JaHHBIM. [IpoBecTn
ohopMUTh pe3y/bTaThl MBILIEHUS; | 00pabOTKYy TMOJyUeHHbIX [J@HHBIX C HCIO/JIb30BaHWEM COBPEMEHHBIX HH(MOPMALMOHHBIX
- 1[eJIOCTHOM CHCTEMOM HaBBIKOB | TEXHOJIOTHA. Pe3y/bTaThl ONTOB MPE/CTABUTh B BUZe TaO/IUIIbI 1.
WCTIO/Tb30BaHUs abCTpaKTHOTO Tabnwva 1
MBIIIJIEHUsT TIPY PeIleHud MpobJieM, Howmep O6bem, M KoHueHTtparys Bpewms CkopocTb
BO3HUKAIOIIUX T[PY  BBINOJTHEHUHN OITbITa NayS,03 H,O H,SO, Na,S,03, 10 nosiB/ieHusi | peakuuu, 10%
YCC/Iel0BaTe/IbCKUX pabor, MOJIb/ T MYTH, C c’
HaBbIKAMM  OTCTauBaHWsA  CBOeH 1 1 7 2 1,3
TOUKHU 3peHUs 2 2 6 2 2.6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
Mo paHHbIM Tabsumbl 1 TOCTPOMTHL rpadyK 3aBUCMMOCTH CKODOCTU peakLlUd OT
KOHIIEHTpPALUU THOCY/Ib(aTa HaTPHsI, OTIOKMB Ha 0CH abciucc KoHieHTparuio Na,S,0;, a Ha ocu
OpZVHAT — CKOPOCThb peakL{1y.
CJies1aTh BBIBOJI O 3aBUCMMOCTH CKOPOCTU Peaki[Mu OT KOHIIEHTPaIMU THUOCY/Ib(haTa HaTpUsl.
OIIK-4

FOTOBHOCTBHO C €eCTeCTBEHHOHAayUYHbIX HOBI/IL[I/Iﬁ OLlIeHMBaTb CTPOEHHE, XUMHUUYECKUM U MHHepaJ’[beIﬁ COCTaB 3eMHOI KOPHI, MOpd)OJIOFI/I‘-IeCKI/Ie
0COOEHHOCTH ¥ TeHETUUYeCKHe THIIbI MECTOPO)K,Z[EHI/II;’I TBEPAbIX II0J/IE3HBIX HCKOIIA€MbBIX TIpW PEIeHHWU 3a[d4 II0 paljiuOHA/IbBHOMY KW KOMIIJIEKCHOMY
OCBOEHHIO reopeCypCHOro rnoTeHinurajia Heap

3HaThb

- OCHOBHBIe XHMMHUYECKHEe IIOHATHA,
I10J1I0’KeHH A 1 3dKOHbI,

Hepeuenb meopemuuyeckKkux eonpocoe:

1. OCHOBBI XMMHUECKOU TEPMOAWHAMUKH: CHCTEMA, TEPMOAWHAMHWYECKHWE T1dapdAMETPLI




CTpyKTypHBII
3/1eMeHT
KOMITIETeHLINU

[TnaHupyeMble pe3y/bTaThl
o0OyueHust

OrueHOYHBIE Cpe/iCTBa

- COBpeMeHHble  HaripaB/ieHUsI
Pa3BUTHSI HAYUYHbIX TEOPUI;

- MeToAbl TEOpPeTUYecKoro U
9KCIIePUMEHTaTbHOT0

HCC/eIoBaHUS B 00/1aCTU  XUMHUHU
TIPUMEHUTETbHO K

npodeCcCOHAIBLHOU AesATeTbHOCTH

Sk WwWN

16.
17.

18.
19.
20.
. CTpoeHue KO/UIOUJHBIX YaCTHUILI.
22.
23.

21

24.
25.
26.
27.

cucTeMbl, PYHKLIMU COCTOSTHUSI CUCTeMbl. [1epBblIii 3aKOH TepMOJMHaMUKH.

OHepreTvka XMMHUYeCKHX MPOLIeCCOB.

OHTanbusA. 3aKoH I'ecca U ciefCcTBUSA U3 Hero.

OHTponus. YpaBHeHUe bonbiiMaHa. BTopoli 1 TpeTuii 3aKOHbI TEPMOJAMHAMUKU.

Oneprus ['n66ca. HarpapieHnsi XuMU4YeCKUX TIPOLIECCOB.

Xumunyeckasi KuHeTrka. CKOpPOCTb XMMUUeCKOM peakiiu. CpefiHsisi U UCTUHHAsE CKOPOCTH
peakuyy. Kunetuyeckasi Kpyasi.

CKOpOCTb peakLy U MeTO/Ibl €8 peryupoBaHus.

BnusiHye TeMriepaTyphbl Ha CKOPOCTb peakuyu. [IpaBuio BauT-T'odda.

OHeprusi akTUBaL[Mu. AKTUBMPOBaHHBIN KOMILIEKC. YpaBHeHUe AppeHuyca.

. KaTanuzaTopsl ¥ KaTanuTUueckue cucTeMbl. ['OMOreHHbIN KaTaaus.

. KatanusaTopsl ¥ KaTanuThyeckue CUCTeMbl. ['eTeporeHHbIN KaTaaus.

. XumMurueckoe paBHOBecre. KOHCTaHTa XMMHAUYECKOT0 PaBHOBECHSI.

. Cmenjenne xumuueckoro paBHoBecus. [1puniun Jle IlaTesnbe.

. PactBopbl. CIOCOOBI BhIpa’KeHUsI KOHI[EHTPALIMH PaCTBOPOB.

. PacTBopbI 3/1ekTposiuToB. CTerneHb ¥ KOHCTaHTa 3/1eKTPOJTMTUUECKON AUCCOLUalii. 3aKOH

pa3baBnenusi OcTBasbAA.

[uccormaliysi KUC/IOT, OCHOBaHUM, coiel. AM(OoTepHbIe 3/1eKTPOUTHI.

PactBopuMocTh. [Ipou3BesieHre pacTBOPUMOCTU. YC/ioBUe 0Opa3oBaHUsI M PacTBOPeHHsI
0Ca/JIKOB.

Muccormatius Bojbl. IoHHOe TIpon3BeieHre BoAbl. pH.

I'maponu3s cosedi. CTereHb U KOHCTAHTA TUAPOIM3a.

HucniepcHbie cuctembl. Knaccudukaiys. JTnoduibHelie U m1ohobHbIe KOJITOUIbI.

Koarynsiuys KoiouaHbIX pacTBOPOB.

OKuUCIUTeTbHO-BOCCTaHOBUTE/IbHBIE CBOMCTBA BelljecTB. Kiaccudukalys OKUCIUTeNbHO-
BOCCTAHOBHUTE/TbHBIX PeaKLIUM.

OneKTpoXUMUUecKue cucTemMbl. 3akoHbI Dapajesi. D/1eKTPOAHbIN TTOTeHIHal.
[anbBaHWYeCKUH 371eMeHT [laHnasis SKoou.

ONeKTPOXUMUUECKHE CUCTEMBI: 3JIEKTPO/IU3 pPaciyiaBoB. [IprMeHeHMe 3/1eKTposin3a.
OneKTpo/ii3. AHO/HBIN U KaTO/[HBIM TIPOLIECCHI TPHU 37IEKTPOJIM3€e pacTBOPOB. [IpumeHeHne
371eKTPOJIM3a.




CTpyKTypHBII

[Tnanupyemsble pe3ynbTaThbl

3/IEMEHT O1leHOYHBIE Cpe/ICTBA
o0OyueHust
KOMIIeTeHIIUN
28. Koppo3wus. Bussl koppo3uu. CriocoObI 3alUThl METa/IZIOB OT KOPPO3HH.
YMeTb - ompe/ieNIATh XUMUUECKUH COCTaB U ITpumepHble npakmuuecKue 3a0aHus:

CTpoeHHe OOBEKTOB OKpY’Karolei

cpefpbl;

- peliaTb  pacueTHble  33/jauM
NPUMEHUTEeSIBHO K Marepuany
TpOrpaMMBbl;

- IIPOTHO3UPOBAaTh BO3MO)XKHOCTb
MPOTEKaHHsI ~ CaMOTIPOM3BOJIbHBIX
NIpPOLIeCCOB B pa3/IUYHbIX

XUMHWUYeCKHX CUCTeMax

1. HamwMcatb 37eKTpOHHbIe ypaBHEHHUs 35/€KTPOAHBIX IPOLIECCOB, ypaBHEHHWe CyMMapHOMN
TOoKOOOpa3ytoireid peakuyy, BeYucnTh J/IC rajbBaHUUECKOTO 371eMeHTa, eC/Id KOHLeHTparuu
HOHOB MeTajlIoB paBHbL: [Al**1=0,001 moss/n, [Co**]1=0,1 Mob//.

2. HarnucaTh MOHHBIE ¥ MOJIEKYJISIDHBIE YpaBHeHUs peaklii ruziposusa coner: KzPOy; Na,SOy;
ZHClz.

3. 3aKOHUMTb ypaBHEHUs peakLvii, HalMcaB UX B MOJIEKYJ/ISIPHOM U MOHHOW (hopMax:

Al(OH)3 + NaOH -, K2C03 + HzSO4 -, HzS + KOH -,

4. B 2 n pactBopa rugpokcuja Kanelus cogepxxurcs 478,8 r Ca(OH),. [TnoTHocTh pacTBOpa
1,14 r/mn. Paccuuraiite: ®(Ca(OH),); Cu; Co; Cm; N(Ca(OH),) u N (H.0); T.

5. CocraBbTe ypaBHEHHs OKUC/IUTE/TbHO-BOCCTAHOBUTEJIBHBIX PeaKLUi:
chr207 + FESO4 + HzSO4 -, KMDO4 + Nast3 + Hzo -,

6. HammcaTe 371€KTpOHHbIE YpaBHEHHs 3JIEKTPOAHBIX IPOLIECCOB, ypaBHEHHE CyMMapHOWU
TOKOOOpa3ytoliell peakuyy, BbuMCUTh O/JC rasbBaHUUYECKOTO 3/IeMeHTa, eC/ KOHLIEHTPALUH
HOHOB MeTa/lIoB paBHbl: [Mn*]=0,01 Mosns/n, [Au®*]=0,1 Moss/m.

7. 3aKOHUYMUTH yYpaBHEHUs peakl{yi, HalrcaB UX B MOJIEKYJ/ISIPHOM M MIOHHOW (hopMax:

NH,OH + HNO; -, Zn(OH), + NaOH -, AIPO, + Na,SO4 —.

8. Hanmucath ypaBHeHUs peakLWii THIPOJiKM3a B MOJIEKY/IIpHOM U MOHHOM BuU/e: Alx(SO4)s, KCl,
Na,SO0:s.

9. HamucaTe 3/1eKTPDOHHBIE ypaBHEHUSl 371€KTPOJHBIX MPOLIECCOB, ypaBHEHUE CyMMapHOU
ToKOOOpa3ytoireid peakuyy, BelaucnTh I/IC rajbBaHUUECKOTO 371eMeHTa, eC/Id KOHLeHTparuu
WOHOB MeTa/I/IoB paBHbL: [Zn?*]=0,01 mosns/n, [Cu*]=1,0 Mo/b//.

10. Cynbdat amomunus Maccoit 36,4 r pactBopwid B 100 r Bogpl. I110THOCTE MOJTyYeHHOTO
pactBopa 1,32 r/mn. Paccuuraiite: ®(Aly(SO4)3); Cv; Cox; Cmy N(AL(SO4)s3) u N (H20); T.

11. HamwmcaTe 37€eKTpOHHbIE YPaBHEHWs 3JIEKTPOJHBIX IIPOLIECCOB, ypaBHEHHE CyMMapHOMU
TOKOOOpa3ytoliell peakuyy, BbUMCIUTh O/JC rasbBaHUUYECKOTO 3/IeMeHTa, eC/ KOHLIeHTPALUH
HOHOB MeTa/l/IoB paBHbl: [Mn*]=0,01 Mons/n, [Ag*1=1,0 Monb//1.

12. 3aKOHUYMTH YpaBHEHUs peakLiMi, HalKicaB UX B MOJIEKYJ/IIPHOM M MOHHOM BUJI€:

MnS + H,SO, —, Fe(OH); + NaOH -, NH,Cl + KOH —.

13. Onipegenure TepMOAMHAMUYECKYIO BO3MOXXHOCTb MpoTeKaHus peakuuu CaOgy + 2 Cy =

= CaC, w + COg, AH, = 460 x/)x pu cTaHJapTHBIX yCI0BUsIX. PaccunTarite TeMrnepaTypy Hadasa




CTpyKTypHBII
3/1eMeHT
KOMITIETeHLINU

[TnaHupyeMble pe3y/bTaThl
o0OyueHust

OrueHOYHBIE Cpe/iCTBa

peakuuy, ecmu  S(Ca0O)=38 [Lx/Mons'K; S(C)=6 [Dx/monbK; S(CaC,)= 70 [Dx/monbK;
S(CO)=197 Ox/monb-K.

14. CocTaBbTe ypaBHeHUs OKHUC/IUTETIbHO-BOCCTAHOBUTE/BHBIX PeaKLIWi:
KMHO4 + NaN02 + HzSO4 -, Crz(SO4)3 + Brz + NaOH -.

15. Ormipefienite TepMOAMHAMHUECKYI0 BO3MOYKHOCTh mpoTeKaHusi peakiyu 2 Cls ) + 2 HoO
=4 HCly + Oy ¢, AH, = 115,6 kI mpu cTaHAapTHbIX ycaoBUsiX. PaccuuraiiTe Temrepatypy
Hauasma peakiuu, ecm  S(Cly)=223 DIx/monb'K; S(H,0)=189 [DIx/mons'K; S(HCI)=
187 Ixx/monb-K; S(0,)=205 Ix/Monb-K.

16. Hamucath ypaBHeHMsI peakiuii TMpo/jiKM3a B MoJyieKyaspHOoM U woHHOM Bufe: CrCls,
NaNO3, K2C03.

17. CocTaBbTe ypaBHeHUs OKHUC/IUTE/TbHO-BOCCTAHOBUTE/BHBIX PeaKLIMK:
chr207 + Nast3 + HZSO4 -, KMHO4 + NaN02 + Hzo i

18. I'omoreHHas peakius IpoTekaeT 1o ypasHeHutro H, o + L o = 2 Hly. HavanbHas
KOHLeHTpauusi Bogopoza 2,1 monsw/n, vopa 1,5 Mosb/n. Bo CKOMBKO pa3 U3MEHUTCSI CKOPOCTh
peakiuu, korga rpopearupyet 30% Bopopoza?

19. B 640 mn Bogbl pactBopwid 160 r xsjopuza skenesa (III). TInoTHOCTH MOyueHHOTO
pactBopa 1,032 r/mn. Paccuuraiite: w(FeCls); Cy; Cok; Crmy N(FeCls) u N (H,0); T.

20. Onpesieniite TepMOJAWHAMUYECKYH) BO3MOJKHOCTB TpOTeKaHusl peakuuud CS; g +3 Oypn=
=CO; ¢y + 2 SO; (n, AH, = -1075 k[IX 1pu CTaH[apTHBIX YCIOBUsiX. PaccuuTaiiTe Temreparypy
Hauvasa peakiuu, eciu S(CS2)=151 bx/monb-K; S(0,)=205 Ix/monb-K; S(CO,)= 213 Ix/monb-K;
S(S0O,)=248 [Tx/monb-K.

21. Peakuus wger no ypasHeHuro: 2 H, n + So 9 = 2 HoS(y). HauanbHasg KOHLeHTparus
BOZ0poAa 2 Mouib/n, cepsl 1,5 mosb/n. OnipefiesiuTe BO CKOIBKO pa3 U3MEHUTCS CKOPOCTh peakLuu
K MOMeHTY, Korja rpopearupyet 0,7 Monb/n Bogopoga?

22. OnpefenUte TepMOAUHAMUUYECKYO0 BO3MOKHOCTb IIPOTeKaHUs peaklyu 2 ZnS ) + 3 Oy =
=2 7Zn0  + 2 SO; », AH, = -890 k/[)x Mpu CTaHAAPTHBIX YCAOBUSIX. PaccunTaiiTe TeMmeparypy
Havasa peakuuu, ecnu S(ZnS)=58 x/monb-K; S(0,)=205 Ix/mone-K; S(ZnO)= 44 x/monbK;
S(S0,)=248 Mx/monb-K.

23. HavasbHble KOHLI@HTpALMX UCXO/IHBIX BelleCTB B peakuu: 2 SO, ¢ + Oz ) = 2 SO3 () 6bu1H
paBHbl 1,8 Monb/n SO, u 2,4 monb/n O,. BOo CKOMBKO pa3 W3MEHUTCS CKOPOCTb pPeakluM K
MOMeHTY, Korga rpopearupyert 0,8 mosb/n SO,?

24. B pactBope opTtodocdopHoit kKucaotel Maccod 1200 r u motHOcThiO 1,153 1/Mn




CTpyKTypHBII

[Tnanupyemsble pe3ynbTaThbl

3/71eMeHT OrieHOUHbIE Cpe/CTBA
o0OyueHust
KOMIIeTeHLIUN
cogepxkutcst 312 r HsPO,. Paccuuraiite: w(H;PO4); Cy; Cox; Cn; N(H3POL) u N (H20); T.
Bnagets - HaBbIKAMH TIPUMEHEHHsS] OCHOBHBIX ITpumepHble npakmuuecKue 3a0aHus:

XUMHUUECKHUX 3aKOHOB B
npodecCHOHaIbHOM [1esITeIbHOCTH;
- MpaKTUYeCKUMHU HaBbIKaMU
TeOpeTUYeCKOro u
5KCIepPUMEHTabHOI 0
WCCeJ0BaHMs B 00/1aCTH XUMUU

1. Insg peakumu CHy y + CO, () = 2 CO y + 2 Hy (y onipegenuTe BO3MOXKHOE HaripaBJieHHe
CaMOIIPOM3BOJILHOTO TEeUeHUsl peakluu IpPU CTaHJApTHBIX YC/IOBUAX W IpU  TemmepaTrype T
=927°C, ecsi1 TeruioBoii 3PeKT peakiuu 10 3alaHHOM TeMIlepaTyphbl He U3MEHUTCS. YKaKUTe: a)
BBIJIe/IIeTCSl VI TIOTJIOLIAeTCS SHeprusi B XOfe peakiuy; 0) MPUUMHY Hal/[eHHOrO W3MeHeHUs
SHTponuu. PaccunrtaliTe TeMrepaTypy Hayasa peakLUu.

2. Bripasure uepe3 KOHL|EHTpAL[MM peareHTOB KOHCTaHThI PABHOBECHS C/Ie[YIOIINX peakLui
Nowy + 3 Hyy = 2 NHzp, AH = -92,2 x/[)X. YKaxuTe HarpaB/ieHue CMelleHUs] XMMHUYeCKOro
PaBHOBeCHsI 3TUX peakKLWil: a) MpY MOHKEeHUY TeMITepaTyphl, eC/v JjaB/ieHne MOCTOsSHHO; 0) mpu
TIOBBILLIEHUH [JaB/IEHUS], eC/IU TeMIlepaTypa MOCTOsSIHHA.

3. CKombKO MWITMIATPOB 96%-HOro pacTBopa CepHOM KMCJIOTHI C IUIOTHOCTBIO 1,84 r/mn
notpeOyeTcsi 15t mpurotossienus 2 1 0,25M pactBopa?

4. Kakuve wu3 wiefyrouux cojer nogsepratorcs rugponusy: Na,SiOs. Cu(NOs),. KBr?
CocTaBbTe HMOHHBIE U MOJIEKYJISIDHble YpaBHEHMWs] T'MpOJM3a COOTBETCTBYMOLUX cosied. Kakoe
3HaueHue pH (< win> 7) UMeroT pacTBOPbI 3TUX COJIeN?

5. 3osb rupoKcHa Maruus nomnyveH nyteM cMmemmanus 0,02 1 0,01H. pactBopa MgCl, u
0,028 11 0,005 H. pactBopa NaOH. Omnpefenute 3apsj 4acTUL| I1OJy4YeHHOI'O 30/11 U HaMWILINATE
(hopMyJy ero MULIe/UIbI.

6. Paccunranite 3/1eKTPOABIDKYLLYIO CUIy U OINpeZe/uTe Harpas/ieHre CaMOIPOU3BOJILHOTO
MpOTeKaHWsl peakUWyd T[pU CTaHAApTHBIX YCJIOBMSIX, HWCIIO/b3ysl 3HAUeHHsI OKUC/IUTE/bHO-
BOCCTaHOBUTeJIbHBIX NoTeHmanos HJ + H;POs - J, + H3PO; + HO.

7. TlpuBeauTe cxeMbl 3/€KTPOJHBIX MPOLIECCOB W MOJIEKYJ/ISIPHble YpaBHEHUSI peakLvHy,
MPOTEeKAKIIMX TIPH 3/IeKTPOXUMHUUECKOW Koppo3uu raabBaHonapbl Co/Ni: a) B Kuc/oit cpege; 0)
BO BJIA)KHOM Bo3zyxe. OnpesieniiTe yObI/Ib MacChl aHO/IA TIPH KOPPO3WH B KUCJIOMN cpefie 3a 20 MuH,
eC/I1 CKOpoCThb Koppo3uu coctasuia 0,01 r/u.

8. CocTaBbTe 3/IeKTPOHHO-UOHHBIE YpPaBHEHUsI 3/IeKTPOAHBIX TMPOLIeCCOB (aHO/ UHEPTHBIN) U
MOJIEKYJIIDHOE YpaBHEHMe peakLvu, MPOUCXOAsLer npy 31eKTposn3e pactBopa CoSOy,
Bbrunciute pakTueckoe KOJIMYeCTBO MeTasl/a, OJIyYeHHOr0 Ha KaToZie MpH 3J/1eKTPO/In3e
Co(NOs),, ecnu 371€KTpOIU3 NPOBOAWIM B TeueHUH 1 u. Bbixos MeTasia o ToKy coctaBus 85%.
YKakuTe BO3MO)KHbIe IPUYMHBI YMEHbLLIEHUs BbIX0/la MeTasl/la 110 CPaBHEHUIO C PACYETHBIM.




6) HOPHIL[OK nposeaeHusi HpOME)KYTO‘—IHOﬁ dTTeCTallUuH, IT0OKad3dTe/IM U KPUTEPHUHU OLf¢eHUBAHUSA .

[TpomMe)KyTouHast aTTecTarysi 10 AWCLUIUIMHE «XWMHsS» BK/IIOYAeT TEOPeTUYeCKHe BOIPOCHI,
TI03BOJISIFOIIME OIIEHUTh YPOBEHb YCBOEHHS OOyuarOIUMUCS 3HAHWM, W TIPAKTHUECKWe 3aZlaHus,
BBISIBJISIIOIIIME CTeNeHb CPOPMUPOBAHHOCTH YMEHUI U BJIaJIEHUH, TTPOBOJUTCS B (hOopMe 3K3aMeHa.

OK3aMeH TI0 JIaHHOM JUCIUI/IMHE TIPOBO/UTCS B YCTHOW (hopMe TI0 3K3aMeHalMOHHBIM OuieTam,
KaXX/IbI U3 KOTOPBIX BK/TFOUAeT 2 TEOPeTHUECKHX BOMPOCA U OIHO MPaKTHUUECKOe 3a/jaHue.

ITokazameau u Kpumepuu oyeHU8aHUs 3K3AMeHa:

— Ha OLEHKYy «oTau4HO» (5 0annoB) — oOyvarOUMiicsi [1eMOHCTPUPYeT BBICOKUW YPOBEHb
ChOpMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CUCTEMATUUYeCKOe U T/IyDOKOoe 3HaHUe yueOHOro
MaTepHuasa, CBOOOJHO BBITIOJIHSIET TIPAKTUUYECKWe 3aflaHusi, CBOOOZHO OMEpUpYyeT 3HAHUSMH,
YMEHUSIMH, TIPUMEHSIET UX B CUTYaI[USIX TIOBBIIIIEHHON C/I0)KHOCTH.

— Ha OLEHKYy «xopomo» (4 O06amra) — oOyvaromuiics JeMOHCTPUPYeT CpeJHUd YpOBEeHb
CpOPMHUPOBAHHOCTH KOMITETEHI[MI: OCHOBHbIE 3HaHWs, YMEHWsS OCBOEHbI, HO [OMYCKAarTCs
He3HAuUTe/bHbIe OINWOKHM, HETOUHOCTH, 3aTPYJHEHUs MPU aHAJTUTUUYECKMX OIepalysx, TepeHoce
3HAHWH ¥ YMEHWI Ha HOBbIe, HECTAH/IaPTHBIE CUTYALWH.

— Ha OL|eHKY «y/J0B/IETBOPUTEIBHO» (3 Oasia) — 00yuaromuiics: JeMOHCTPUPYET IMOPOrOBbIl YPOBEHb
CchOpMHUPOBAHHOCTH KOMITETEHIMI: B XO/le KOHTPOJIbHBIX MEpOIIPUSATHH [IOMYCKAITCs OIIMOKH,
TIPOSIB/ISIETCSI  OTCYTCTBHE OT/€/bHBIX 3HAHWH, YMEHHWH, HAaBBIKOB, OOYyUarOIIUNACSI HWCIBITHIBAET
3HAUUTE/IbHbIE 3aTPY/AHEHUsI TIPH OTEPUPOBAHMU 3HAHUSMHU M YMEHUSIMU TIPU UX ME€PEHOCEe Ha HOBbIE
CHUTYalUH.

— Ha OLIEHKY «HeyJAOB/IETBOPUTE/IbHO» (2 0asiia) — 00yJaroLuiicss 1eMOHCTPUPYeT 3HaHUs He Oosiee
20% TeopeTMUECKOTO MaTepuana, JOMycKaeT CyIleCTBeHHble OIIMOKM, He MOJXKeT II0Ka3aTh
WHTEJI/IEKTya/IbHbIe HaBbIKY PEIIeHus] POCTHIX 3a/jau.

— Ha OIIEHKY «Hey/AOBJIeTBOpUTebHO» (1 Oann) — oOyuaromuiicss He MOXKeT I0Ka3aTh 3HAaHUS Ha
yYPOBHE BOCIIPOM3Be/IeHUsI U OOBsICHEeHHWs WH(MOpPMAlLMM, He MOXKEeT I0Ka3aThb WMHTE/UIeKTya/lbHbIe
HaBBIKU PeIeHUs TIPOCThIX 3a7iau.

8. YueOHo-MeTOuUecKOe M MH(OPMaHOHHOE 00ecreueHne JUCIHUITHHBI
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r) [IporpammMHoe o6ecneueHue u VIHTepHET-peCypChI:

IIporpamMmMHoe obecrieyeHue

Haumenosanwue 10 Ne goroBopa CPOK AercCTBIs

JIULIEH3UU

MS Windows 7 Professional(an1) 1557 15 o1 08.10.2018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional | 7o 15 0197 062017 27.07.2018

(7151 K/1accoB)

MS Office 2007 Professional Ne 135 ot 17.09.2007 6eccpouHo

77ip cB0bOoiHO pacnpocrpansemoe I10 6eccpouHo

FAR Manager cB00O0HO pacnpoctpansgemoe I10 6eccpoyHo

IIpodeccuoHanbHbIE 0a3bl JAHHBIX U HH()OPMALHOHHBIE CTIPABOYHbIE CHCTEMBbI
Ha3sBauue Kypca CchplIKa

OnektpoHHas 6a3a mepuoguueckux usgaHuii East

View Information Services, OO0 «IBUC» https://dlib.eastview.com/

HauuoHanbHasi MH(OpMaLMOHHO-aHATUTUUeCKast
cucteMa — Poccuiickuii  uHgekc  HayuHoro|URL: https://elibrary.ru/project_risc.asp
uutrpoBanus (PMHII)

[MouckoBasi cucrema Akagemusi Google (Google
Scholar)

WudopmaumonHasi cucrema - EpauHoe 0KHO
Joctyna K MHGOpMal[MOHHBIM pecypcam
deneparbHOE  TOCYZAapCTBEHHOe  OOZKeTHOe
yupexaeHue «®DenepasnbHbIT urctutyT|URL: http://www1.fips.ru/
TIPOMBILIEHHOW COOCTBEHHOCTH»

Poccuiickasi  T'ocynapctBeHHass — OubsmoTeka.
Karanoru

OnekTpoHHBIE pecypchl OubmMoreku MITY wum.
I".1. HocoBa

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. MaTrepua/ibHO-TEXHUUECKOe o0ecreueHre JUCIHIUTUHBI

MaTepI/Ia]'IbHO-TEXHI/I‘-IECKOE obecrieueHue AWCHUITIMHBI BK/IFOUAeT:

Twur 1 Ha3BaHWe ayJUTOPUU OcHallleHre ayMTOpun

YueOHble ayJUTOPUH JJIsI MynbTUMeuiiHble Cpe[iCTBA XpaHeHHs, TMepefauyd U




Twurn u Ha3BaHMe dyJAUTOPUUN

OcHaueHue ayJuTOpun

npoBeneHusd 3aHATUN
JIEKIJUOHHOT'O THUIIA

npe/icTaByieHUs WHPOpMaLUU

YueOHble ayUTOPUH I
TpoBeleHUs 1abopaTOPHBIX
3aHATHUH, TPYNIOBBIX U
WH/UBU/YaTbHbIX
KOHCY/IbTaI[Ui, TEKYIero
KOHTPOJISL U TIPOMEXXYTOUHOU
aTTecTaluu

O6opyoBaHye J/is BBINOIHeHUs 1TabopaTopHBIX pabor,
XUMHUecKast TIoCy/ia, PeakTUBBI,
HarnsigHble MaTepurasibl: TaO/IULBI, CX€MBI, T/TAKaThI.

ITomentenus nnas
CaMOCTOSITeTbHON paboThI
o0yuarouuxcs

[TepcoHanbHble KoMmmbiOTepbl C maketom MS  Office,
BBIXOZIOM B VIHTepHeT W C [JOCTYIIOM B 3/eKTPOHHYIO
MH(OpMaIMOHHO-00pa3oBaTe/IbHYIO Cpefly YHUBepCUTeTa

TTomerteHust 171 XpaHEeHUsI U
Npo¢uIaKTUUeCKOro
o0cyxuBaHus yuebHOTro
obopy/joBaHust

Crennaxu, ceidpl A/1st XxpaHeHUs yueGHOro
obopyoBaHus

WNHCTpyMeHTHI [J11 peMOHTa 1ab0paTOPHOTO
o06opy0BaHuUS.
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