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JIncr perucrpanuy N3MeHeHHUH U IOMOTHEHH I
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JHara, No
Ne Pasen PIII Kpatkoe conepxanue IIPOTOKOJIA [Tonmuce
/0 HU3MEHEHHS/ IOTIOTHEHUS 3acelaHus 3aB.Kadenpou
Kadenpol

1 8 AxTtyanuzanus yuebHo- 11.10.2016 1.
METOANYECKOTO U | npotokoia Ne 3 / g
HH(OPMAITMOHHOTO 00eCIIeYeH s % /Z/Q/,
JUCIUILIAHEI

2508 AxTtyanu3anus y4ebHo- 18.092017 r,
METOAUYECKOTO U | mporokoa Ne 1
HH(POPMALUOHHOTO OOecredYeHus %\A/ ///féﬁ/—
JUCHIUILIAHEI

S Axtyanuzanus yuebHO- | 22.10.2018 . :
METOIUYECKOTO U | TpoTokoa Ne 2 / v, /&&g
HH(GOPMAUOHHOTO O0eCIeUeHUs %/
JUCLIUILIAHBI

4 |8 AxTyanusanus yuebHo- | 15.10.2019.
METOIUYECKOTO 1 | mpotokon Ne 2 OZQ %CD
UHpOPMAMOHHOTO OOecreueHus T,
JTUCIUTUIAHBI

il AxTtyanu3anus yuebno- | 01.09.2020 .
METOIUYECKOTO u | mnpotokoi Ne 1

UHGOPMAITHOHHOTO OOecredeHHs
JUCLUTUINHBI

/ﬁ///f L




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 371leMEeHT [Tnanupyemble pe3ynbTaThl 00yueHus
KOMITeTEeHLIUU

OK-1

CrOCOOHOCTBIO K aOCTPaKTHOMY MBIILITIEHUIO, aHAU3Y, CUHTe3y

3HaTb - OCHOBBI JIOTUKH, HOPMbI KDUTHUECKOTO 0/1X0/a, (hOpMbl aHa/13a;

- MeTO/ibl abCTPAKTHOT'O MBIILIJIEHUS TTPH YCTaHOBJ/IEHUH UCTHHBI,

- MeTO/Ibl HAay4YHOTO HCC/Ie[IOBaHUS TYTEM MBICJIEHHOTO pacu/eHeHUs
obbeKkTa (aHanM3) U TMyTEM H3y4deHHs TIpe]MeTa B ero I[eJIOCTHOCTH,
eZIMHCTBE ero yacTeu (CHHTe3)

YMeTb - a/leKBaTHO BOCIIPUHMMAaTh HH(OpMALMI0, JIOTUYeCKHd BepHO,
apryMeHTHPOBAHO U SICHO CTPOUTH YCTHYIO U ITMCbMEHHYIO peyb;

- C WCII0JIb30BaHMEM MeTO/|0B abCTPaKTHOTO MBIIUIEHHS, aHaiu3a U
CMHTe3a AaHa/u3UpOBaThb  aJbTepPHATWBHbIE  BApUaHTbl  pelleHUs
YCC/leloBaTe/IbCKUX 3a/iau

Bnazetsb - HaBbIKAMH TIOCTAaHOBKH LIe/TH, CTIOCOOHOCTBIO B YCTHOM M TIMCbMEHHOMN
peu JIoruuecky 0OpMHUTh Pe3yJIbTaThl MbILIJIEHUS;

- ILeJIOCTHOM CHCTEeMOM HaBBIKOB WCIIO/B30BaHUSI abCTPAKTHOTO
MBIIIJIEHUs] TIPU pellleHuH 1pobjieM, BO3HUKAIOLUX TPU BBITOTHEHUN
WCC/IeJOBaTeNIbCKUX paboT, HaBbIKAMU OTCTaMBaHWS CBOEW TOYKH
3peHus

OIIK-4

TOTOBHOCTBIO C €CTeCTBEHHOHAYYHbIX MO3ULIUM OLIeHMBaTh CTPOEHUe, XUMUUYECKU Y MUHEePabHbIN
COCTaB 3eMHOH KOpbl, MOp(dosiornueckre O0COOEHHOCTH U TEHETHUECKHEe THUITbI MEeCTOPOXKIeHUM
TBEP/bIX TM0/Ie3HbIX MCKOMAaeMbIX TPU peLIeHUM 3a7au IO palyOHaJbHOMY U KOMIUIEKCHOMY
OCBOEHUIO re0pecypCcHOro NoTeHLyana HeJp

3HaThb - OCHOBHbIe XMMHWUeCKHe ITOHATHSA, IT0J/IO’KeHMSA 1 3dKOHBI;

- COBpeMEeHHbI€ HallpaBJ/IEeHUS Pa3BUTHUA HayUHbIX TeOpHﬁ;

- MeTOJbl TeOpeTHUeCKOro M SKCIEepHMMEHTa/IbHOI'O HCC/1eJO0BaHHsA B
00/1aCTH XUMUHU MPpHUMEHUTEJIBHO K HpO(i)ECCHOHaHLHOﬁ AedaTe/JIbHOCTH




Ymets - orpejesisiTh XUMHUUECKHUI COCTaB M CTPOEHHe 00BEKTOB OKpY Karolei
cpefbl;
- peluaTh pacueTHbIe 3a/lauy IPUMEHUTEIbHO K MaTepyaity IporpaMmbl;
- TPOrHO3UpOBaThb BO3MOXXHOCTb IPOTEKaHWsI CaMOINPOW3BO/IbHBIX
TMIPOLIeCCOB B Pa3/IMYHbIX XMMUUECKHUX CUCTEMax

Bnazetsb - HaBblKaMM IIDUMEHEHHsI OCHOBHBIX XUMHUYECKMX 3aKOHOB B

npodeccroHaNbHOM [ieTeTbHOCTH;
- MPaKTUUECKUMH HaBbIKAMH TEOPETHUECKOT0 U JKCIepPUMEeHTaTbHOTO
HCC/IeJOBaHUs B 00/1aCTH XUMUU




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

AypuTtopHast =
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1. Xumuueckasi TepMOIMHaMUKa 1 30 -CAMOCTOSTeTEHOEe n3yueHe | 3aMTa KOHTpOJ/1bHOM | OK-1
yueGHOM u HayuHoii | PabOTBL. ~3yB
JINTEepaTyphl; OIIK-4
- pemleHMe  KOHTPOJIBLHOIA ~3yB
paboThl.
2. Xumunyeckast KUHeTHKa 1 30 -CaMOCTOsATe/IbHOe usyudeHue|3alura KOHTpOJ/1bHOM | OK-1
yuebHOU " Hay4HO | paboThI. -3yB
JIUTEPaTyPhl; OIIK-4
- pelieHue KOHTPOJIbHOM -3yB
paboThl.
3. PacTtBOpBI 1 2 | 521 20 - odopmsieHHMe OTueTa MO|3aluTa nabopatopHoii| OK-1
sabopaTopHbIM paboTam; paboThL 3armuTa|-3yB
-CaMOCTOSITeIbHOE ~ M3yYeHHe |KOHTPOJILHOM paboThI. OIlK-4
yueOHOM u HayuHOU -3yB
JIUTepaTyphl;
- pelieHue KOHTPOJILHOM
paboTEhL.




AypuTtopHas
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4. JucriepcHble CUCTeMbI 1 30 -CaMOCTOsITe/IbHOe v3yueHue | 3alura KOHTpOJibHOM | OK-1
yueOHOI u Hay4yHOU | paboThI. -3yB
JINTEPATYyPhI; OIIK-4
- pelieHue KOHTPOJIbHOM -3yB
paboTHI.
5. OKuCMTeIbHO-BOCCTAHOBUTE/IbHBIE | 1 2 20 -CaMOCTOSITeJIbHOe y3ydeHue | 3alura KOHTpoJibHOI | OK-1
TIpOLIeCChl yuebHOM U Hay4HO | pabOoThI. -3yB
JIATEpaTyphbI; OIlK-4
- pelieHue KOHTPOJIbHOM -3yB
paboTEhL.
6. DJIeKTPOXUMUYeCKYe CUCTeMbI 1 2 | 521 22,1 - odopmiieHye oOTueTa IO |3aluTa naboparopHoii | OK-1
naboparopHbeIM paboTam; paboThI. 3auura |-3yB
-CaMOCTOATE/IbHOE  M3YyYeHHe |KOHTPOJILHOM padoThI. OIlK-4
yueOHOM U Hay4yHOI -3yB
JIUTepaTypbl;
- pelieHue KOHTPOJIbHOM
paboThI.
HToro no pucnuniivge: 1 6 |10/411 152,1 KonTposnbHasi padora,
IK3aMeH




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.

BeirecTso AH®s (KI)k/MOJB) S8 (k/Monb*K)
NiO 2397 38
C (rpagpum) 0 5,74
Ni g 0 29,9
CO ¢ ~110,5 197,4

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 3HaueHue TerioBoro 3@dekra peakiiuu?

ayl E _%
A

6) 2 2

B) 3 1
1/ ;
3 A4

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* + SO, + 2K* + 20H = Cu(OH),l + K»SO,
3) CuSO4 + 20H = Cu(OH).l + SO~
4) Cu* + 20H = Cu(OH),!
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



Marnuroropckuii TexHuueckni yausepcureT uMm. I.1.Hocosa
JlucnepcHbie CHCTEMBI

B Tectax mo TeMe «JlUCriepCHBIE CHUCTEMbI»: TIEpBOe, BTOPOE, TPEThe W UETBEPTOe 3a/laHus
OLIeHMBAIOTCS B 1 Oasut; MATOe U IecToe 3ajaHus - B 3 Oasa.

Tect Nel

1.  Ykaxure pa3mepnl YaCTUL] KOJUIOWJIHBIX CUCTEM
1)  wmenbuie 1 HM
2)  O6onbire 100 HM
3) ot 1umgo 100 um

2.  Kakuwe uOHBI CIOCOOHBI BBI3BAaTh KOAryJSIUIO KOJ/UIOW/A, YaCTUI[bl KOTOPOTO WMET
T0JIOKUTENbHbIN 3apsij?
1)  KaTUOHBI
2)  aHHOHBI
3)  ToJsipHbIE MOJIEKY/T

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

4.  Muiiena 30751 UMeeT CTpOeHue: {[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 B3aumogeiictBuu 20 ma 0,001H nutpata cBunua (1) ¢ 10 mn 0,02H cynbdara kanus
obpa3syetcs 30sb cynbdara ceunija (11). K kakomy 371eKTposly JO/DKHBI TiepeMelaThCsl YaCTULIbI
JTUCTIEPCHOM (pa3bl MPU 37IEKTPOIU3e?
1) HaxojsTCs B COCTOSITHUM JUHAMUUECKOTrO PaBHOBECHS
2) K Karomy
3) K aHogy

6. B gBe k0s10b1 Ha/UTO TI0 50 MIT 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. Bbluvc/iuTe MOPOr KOAryJsifuu KaXKA0To
3/1eKTPOJIUTA.

Oxkuc/IMTe/1bHO-BOCCTAaHOBUTE/TbHbIE nponeccobl

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

Tect Ne 1

1. OkuciuTenb — 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 IPEBPALL[AIOTCS B MOJIOKUTE/IbHO-3apshKeHHbIe UOHBI
2) TOMOXXUTebHBIN 3apsi/i MOHA YMEeHbIIAeTC s



3) oTpuLaTenbHbIN 3apsii MIOHA yBeTUUUBAETCS
3. V3 npejicTaB/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 OTHOCSTCA ...
1)  metasubl, BOLOPOZ, YI/Iepos,
2)  aKTHBHbIe HEMeTaJllbl
3)  3/1eMeHThI, HAaXOZALIMeCsl B CpeiHel 4acTy NeproUUecKON CUCTeMBI
5. CrerieHr OKUC/IEHHsT KUC/IOPO/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, mpoTeKkaroiux B KUC/I0U cpefie, BOCCTAaHABIUBAETCS 0 ...
1)  xkaruona Mn*
2)  madrasaT-uoHa MnO,*
3)  okcupa mapradua (II) MnO
7. B peakuumu, nporekatoiieid mo cxeme CrS; + KNO; =2 K,CrO; + K;SO, + NO OKHC/IeHHIO
TI0/IBePraroTCs C/lefyrolye 31eMeHTHl ...
1)  a3or u cepa
2)  cepau Xpom
3)  XpoMm U a3or
8. CymMa K03 uI[MeHTOB B peakivy, prBeieHHO 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 «JDIEKTPOXUMHUECKHE CHUCTEMbI»: TE€PBOe, BTOpOE W IISITOE 3a/aHus
OLleHUBAIOTCAA B 1 Oas; TpeThe U yeTBepTOe 3ajaHusi— B 1,5 Oasta; mectoe u ceaibmMoe — B 2 Gasia.

Tect Nel
1. DnexTpoHbIM NOTEHLMa ONPeJe/stoT 10 YPaBHEHUIO ...
1) HepHcra
2) MenpeneeBa-KnaneiipoHa
3) BbonbijMaHa
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 nipoayKThl 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/IeKTPOJiM3a pacTBopa HuTpaTa Meau (1)
1) 12
2) 11
3) 10
4) 8



5. Kakasi U3 TpuBeJeHHbIX  OKHUC/IMTEbHO-BOCCTAHOBUTE/NBLHBIX  peakluii  TpOTeKaeT
CaMOTIPOM3BOJILHO B MPSIMOM HaripaB/ieHUN ?
1). FeSO,+ Cu - ...
2) CuSO4+ Fe — ...
3) CuSO4+ Na —...
4) HCI+Cu ~...
6. BblumciMre MacCy IMHKa, TIOJYUeHHOTO TMpHU 37eKTposiv3e cyiabdaTa IMHKA, KOTOPBIA
MpOBOAWIMN B TeueHUe 20 cek Mpu cujie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-107°
7. TlpuBeaute cXeMbl 3/IEKTPOJHBIX TIPOLIECCOB W MOJIEKY/ISIPHOE ypaBHEHHE peakiuH,
TIPOTEKAIoLell TpU 371eKTPOXMMHUUYECKOW KOppO3uM rajibBaHomapbl Zn|Mg B CepHOKHUCIION
cpefie. B oTBeTe yKaxkuTe cyMMy KO3(D(PULIEHTOB B MOJIEKYJ/IIPHOM YPaBHEHUHU.
1) 6
2) 5
3) 4
4) 8

BHeayautopHasi camocTosiTelbHasi paboTa 00y4arOIUXCsl OCYILECTBJISIETCS B BUIE U3YUEHUS
JIUTEpaTyphl TI0 COOTBETCTBYIOIEMY pa3Ziesly C TpopaboTKoW MaTepuasa; opopM/IeHHUs OTYETOB 10
nabopaTopHbBIM paboTaM U BBITIOJTHEHUS JOMAIITHUX 3a/IaHUH.

Bapl/laHTbI TeMaTHYeCKHX JOMAIITHHUX 3a;1aHm7i A BHeay}II/lTOPHOﬁ CaMOCTOSITe/TbHOMI pHGOTBI
CTyJA€HTOB I10 TeMaM

HJomainnee 3aganue Ne 1

1o reMe «XUMHUecKasi TeEPMOJUHAMHUKA»

B momaliiHeM 3a/laHuM 110 TeMe « XUMHUUecKasi TepMOJUHAMUKA»: TIepBast 3ajiaua OLIEHUBAeTCs B
2,5 6amnia; BTopast — B 1,5 Oasnna; TpeThst — B 1 Gas.

3azaya Nel

Hnsa peakty CHy y + CO, n = 2 CO vy + 2 H, (7 ornpegenure BO3MOXXHOe HarlpaBjieHUe
CaMOIPOM3BOJILHOTO TEUEeHHs] PeaKL[|iy MPHU CTaHJAPTHBIX YC/IOBUX U npy Temmepatype T = 927 °C,
eCJIM TeryIoBOoM 3(peKT peakiuu /10 3alaHHON TeMrepaTypbl He U3MEHUTCS. YKa)KuTe: a) Bble/sieTcst
WIM TIOTJIOIIAeTCS] SHEPrusi B XoJie peakuuw; 0) TNPUUMHY Hai/IeHHOTO W3MEHEeHWsI SHTDPOTHH.
PaccunraiiTe TemniepaTypy Hauasa peakLUy.

3azgaya No2

Boruncute TerioBoit 3¢ ekt peakiuu: CaC, « + 2 H.Or = Ca(OH); « + C.H; (), OMB3ysICh
CTaHAAPTHLIMM TETVIOTaMH 00pa30BaHMsI pearupyroux BeijecTB. CKOMBbKO TeI/IOThl BBIAEITUTCS WA
TOTJIOTUTCS TP 06pa3oBanmu 2,24 1 C,H,?

3azaya Ne3

[To TepMOXMMHUYECKUM ypaBHEHUSIM pacCuuTaiiTe TeruioBod 3¢deKT  peakluu:
Hyn + COy = CO y + Ho Ofy. TepMmoxumMHueckyie ypaBHeHUS:

a) Hz ) + 15 Oz ® = HzO s AH = -241,9 K,Z[)K,

6)2COy + Oy =2 CO; o, AH = -566,2 KIX.

HJomainnee 3aganue No 2

o TeMe «XuMHUYeCKasd KHHEeTUKa»

B momaiiiHeM 3aziaHuu 1Mo TeMe «XHMMHUUeCKasi KWHeTHKa»: TiepBas 3ajilaya olleHuBaercs B 1,5
6asta; BTopast — B 0,5 Gassia; TpeThsi, ueTBepTas U Tsitasi — B 1 Gar.



3azaya Nel

Peakuys miportekaet 1o ypaBHeHuto: O, oy +2 CO y = 2 CO; (7. HavanbHble KOHLeHTpaLuu
pearvpyrolux BellectB paBHbl: [O:] = 1,2 mosnw/n, [COJ= 0,8 monb/n. Bo cKo/MbKO pa3 M3MEHUTCS
CKOPOCTb MpsIMOM peakuuu, korga mpopearupyeT 30% CO? Bo CKo/IBKO pa3 U3MEHSITCS CKOPOCTH
TIPUMOM 1 0OpaTHOM peakivu, ec/ii YBeJIMUUTh JlaB/ieHre B CUCTeMe B /IBa pa3a’?

3azaua No2

[TIpu Temmeparype 40 °C HEKOTOpOe KOJMYECTBO BeIeCTBA BCTYIMAaeT B peakiyio 3a 20MHH.
PaccuuTaliTe BpeMsi, Mpyd KOTOPOM S5TO K€ KOJMYECTBO BeLeCTBA BCTYNUT B peakL{I0 TpU
temreparype 200 °C, ec/iv TemriepaTypHbIii KOI(QQUIMEHT CKOPOCTH Peakiju paBeH 2. Bo CKOIbLKO
pa3 U3MEHUTCS TIPU 3TOM CKOPOCTh peakiuu?

3azaya Ne3

Haligute Hava/ibHbIe KOHL|EHTPALMM MCXOAHBIX BeIeCTB W KOHCTaHTy PaBHOBECUS] peakluu:
Fe 7 + H,O () = FeO ) + Hy (), e paBHOBeCHbIe KOHL[EHTpAaLMU pearupyrolux BelleCTB pPaBHbI:
[H,O]=0,3mons/1, [Hz] = 0,4 Mosb/m.

3agaya Ne4

[Jnsa peakuponHou cucremsl: CO ¢y + H,O ) = CO; (y + H, (y HauanbHble KOHLIEHTPALMY PaBHbI:
[H:O] = 0,5 monw/n, [CO] = 0,6 monb/n. OmnpepenuTe KOHLIEHTpAl[Md BCeX BeIeCTB B MOMEHT
paBHOBeCHS, eC/I KOHCTaHTa paBHOBeCUs paBHa 1,45.

3azgaya No5

Bbipasure uepe3 KOHL|EHTPAL[MM PeareHTOB KOHCTAHThl PABHOBECUS C/IeIVIOLUX peaKLuii:

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

YKakuTe HafpaB/ieHWe CMeIlleHUs] XUMUYeCKOTO PaBHOBECUS STUX peakLuii: a) MpHu MOHWKeHU!
TeMriepaTypbl, €eC/i [JaBjlieHWe TIOCTOSIHHO; 0) TIpY TMOBBIIIEHWH [laBJIeHUs, eCld TeMIlepaTypa
MOCTOSIHHA.

[lomamiHee 3aganue No 3

no reme «PacTBopbI»

B gomamnem 3ajanuy o Teme «PacTBOphI»: mepBas, BTOpas, TPeTbs W IATasg 3ajauu
olleHMBaeTcsi B 1 O6asut; ueTBepras U 1ectast — B 0,5 Oasna.

3azaua Nel
B kakom o0beme Bojpl ciiefyer pactBoputh 135r SnCl, asist monyuenus 3M pacTBopa xJ/iopuza

osioBa (II) c mnotHocThO p = 1,405 r/mn?

PaccumTaiiTe: a) MacCOBYH [IOJIF0 BeIllleCTBa B pacTBope; 0) MOJISIPHYHO KOHLIEHTPALUIO
9KBUBAJIEHTA; B) MOJISUILHOCTD; T') THUTP; ) MOJIbHYIO [IO/TIO BellleCTBa B pacTBOPe.

3azgaya No2

3aKoHUMTe MOJIEKY/ISIDHbIe UM HAalWIIUTe COKpallleHHble WOHHbIe ypaBHEHHs peakiuil
B3aUMO/IENCTBUS CJIeAYIOLIUX BeleCTB:

HBr + NaOH -

AgNO3 + H,S -

MgCl, + KOH -

CaF, + HCI -

Sb(OH)3 + HzSO4 g

Sb(OH); + NaOH -

3azaua Ne3

CocTaBbTe 110 /iBa MOJIEKY/ISIDHBIX YPaBHEHHUsI peakLuil K C/1eJyIOIIUM HOHHBIM:

Ba** + CrO,~ - BaCrOy;

NH," + OH - NH,OH;

ZnS + 2H' - Zn*" + H.S



3anaua No4
Boruucnure pH 0,05M pacTBopa cepHOM KUCIOTHI.

3agaua No5

Kakue u3 cnepyrouux cosneit mogsepratorcs rugponusy: Na,SiOs. Cu(NOs),. KBr? CocraBbTe
VOHHbIE Y MOJIEKY/ISIDHbIEe ypaBHEHHsI THAPOJIM3a COOTBETCTBYIOLIUX coJsieii. Kakoe 3HaueHue pH (<
WUnu> 7) UIMEIOT pacTBOPhBI 3THUX COJiel?

3anaua No6

HatiguTe nipousBesenue pactBopuMocTtu PbCl,, ecii B 200 mi1 Bozibl pacTBopsieTcst 2,17 T 3TOro
COeIUHEeHMUs.

[lomarnHee 3aganue Neo 4

1o TeMe «OKHC/IUTEe/TbHO-BOCCTAaHOBUTE/IbHbIE nponeccon»

B pomaiiHem 3ajjaHuy 10 TeMe «OKMC/IMTeTbHO-BOCCTAHOBUTE/IbHbIE TPOLIECChI»: TiepBasi
3ajlaua oljeHuBaetTcs B 1,5 O6asuia; BTopast — B 2,5 6ansa; TpeThsi — B 1 6as.

3agaua Nel
[Togbepure Ko3(h(dUIMEHTEI B ypaBHEHUSIX OKUC/IMTE/bHO-BOCCTAHOBUTE/LHBIX — PeaKIIHH.

YKaxxuTe TUIT Ka)KAOﬁ peaklun.

Paccuuraiite 3JIEKTPOABIDKYIIYHO CHIIy W OIIpe/ie/inTe HallpaB/IeHWe CaMOITPOM3BOJIBHOI'O
IMpOTeKaHUsA HepBOﬁ peakiyu IIpyU CTaHAAPTHBIX YC/JIO0BHUAX, HCIIOJb3yA 3HAUEHHA OKHUC/IHNTE/IbHO-
BOCCTAHOBUTE/IBHBIX ITIOTEHIIHAIOB!:

HJ + H3PO4 g Jz + H3PO3 + HzO

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

H[AUC]4] + H202 + NaOH - Au +NaCl +Oz + Hzo

NH4R€O4 +H2 - Re + NH3 + Hzo

KBrO -» O, + KBr

3agaua No2

CocraBbTe YPaBHEHHS OKHC/IMTE/IbBHO-BOCCTaHOBUTE/IbHBIX peaKqu/i:

KMnO, + NaNO; + H,O -

NaCrO, + H,O, + NaOH -

BI(OH)3 + N828203+ NaOH -

Bl 203 + C -
3agaya Ne3

HaHbl JBe OKWUCIUTe/bHO-BOCCTaHOBUTeNMbHbIe TMapbl: KNO,, KNOs; u Pb(NOs),, PbO..
[MTosb3ysick Tab/MIlel CTaHA@PTHBIX OKWC/IMTETbHO-BOCCTAHOBUTEIbHBIX TMOTEHIMA/IOB, COCTaBbTe
ypaBHeHHe BO3MOXKHOM peakiuu B yka3aHHou cpefe (HNOs;). PaccuurtaiiTe 3HaueHue
3/1eKTPO/IBUKYILIeH CUJTbI PeaKlvu.

[lomarnHee 3aganye Ne 5

o TemMe «BJIEKTPOXI/IMI/I'-IGCKI/IE CUCTEMBbI»

B momaiiiHem 3ajaHuH 110 TeMe «DJIeKTPOXUMHUECKHe CHCTeMbD»: IepBast 3ajlaua OLIeHUBAeTCs B
1 6ann; BTopas — B 1,5 6Ganna; TpeThbst — B 2,5 Oasna.

3agaua Nel
CocTaBbTe 3/IeKTPOHHO-UOHHbIE YDaBHEHUSI 3/IEKTPOJHBIX TIPOLIECCOB UM  MOJIEKY/SIPHOE

ypaBHeHHe TOKOOOpa3ylleil peakiuy, TpOTeKawulel mpu paboTe TrajbBaHUYECKOTO 3j1eMeHTa
Co/Co(NOs), // AI(NOs)s/Al. Paccuutaiite 3/IC (E) ranpBaHWueCcKOro 3jieMeHTa TpPU CTaHAapTHBIX
yCJIOBUSIX.

[TpuHsB TMOTeHLMan aHO/l@a paBHbIM CTAHJAPTHOMY 3HAaUeHWI0, PAacCUMTaiiTe KOHLIEHTPALUIO
KaTMOHOB MeTas/yla B KaTOJHOM pacTtBope, mpu kKotopod O[IC rasbpBaHMUECKOro 3JeMeHTa
yMeHbLuuTCs Ha 0,02B.



3agaua Ne2
[TpuBesuTe CxeMbl 37€KTPOJHBIX TPOLIECCOB U MOJEKY/sIDHble ypaBHEHHUs peakLuH,

MPOTEKAIIUX TIPU 3eKTPOXUMUYECKOW KOppo3uM ranbBaHonapbl Co/Ni: a) B kucsoii cpese; 6) Bo
B/JIQ)KHOM BO3/yXe.

Omnpeneute yObUTb MacChl aHOZA TPU KOPPO3WM B KUC/IOW cpefie 3a 20 MUH, eCld CKOPOCTh
Koppo3uu coctaBuia 0,01 r/u.

3agaya No3

CocTaBbTe 3/1€KTPOHHO-UOHHBbIE YypaBHEHUSI 3/€KTPOAHBIX TIPOLECCOB (aHOJ, WHEPTHBIN) U
MOJIEKYJ/ISIPHOE ypaBHeHHe peakLiiH, MPOUCXO/SALeN MPU 3/1eKTPO/u3e:

a) pacryiaBa NaOH;

06) pactBopa CoSO;,,

Bbrurciute ¢akThyeckoe KO/JMYECTBO MeTaslsa, IOJlyUeHHOTO0 Ha KaTo/e TMpHU 3/eKTPOou3e
Co(NO:3),, ecu 3/1eKTpON3 TIPOBOIW/IN B TeueHUH 1 4. Brixoz MeTasiia mo TOKy coctaBua 85%.

YKakuTe BO3MOXXKHbIe TIPUUMHBI YMeHbLIIeHUs BbIX0/la MeTasl/la [0 CPaBHEHUIO C PACYETHBIM.

BapuaHT AoMallHel KOHTPO/IbHOM PadoThI

BAPHUAHT Ne 1

TEMA 3AJAHUE
3aganue 1. OKOHuUaHWe 3/IEKTPOHHOK (GopMyJbl ....68°6p". YKaxuTe
II0JIO)KEHME 3JIeMeHTa B IepPUOJUYeCKOM CHUCTeMe: IIepuof, TIpyMILy,

Tema 1. NOATPYIILy, Ha3BaTh 71eMeHT. CoCcTaBbTe 3/IeKTPOHHYIO (POpPMyJly aToMa

Ilepunopnueckas /IeMeHTa. YKaXuTe 3J/IeKTPOHHOe CeMelMCTBO, MeTal/l WIA HeMeTalll.

cucrema 31eMeHTOB | CocTaBbTe  3/1€KTPOHHO-rpauueckyro  ¢GopMyJsy [/  yKa3aHHBIX
CTpOeHHe aToMa /IEKTPOHOB B HOPMa/IbHOM COCTOSIHUM.

3aganue 2. Ykas3aTb BCe KBaHTOBble UMC/A [J/s1 3J€KTPOHOB,
OTBEYaKOIUX C/IeAVIOIEeH 3/IeKTPOHHOM (hopmyJie 5p°

Tema 2. 3aganue. CocTaBbTe ypaBHeHHUs peaklyii, MPU MOMOILLY KOTOPBIX MOXKHO
Kuc10THO-0CHOBHBIE | OCYILIeCTBUTH C/IeAYIOLYe TIpeBpallleHust

cBoiicTBa BemjectB | Zn — ZnO — ZnCl, — Zn(OH),—Na,[Zn(OH).]
3apanue 1. [Ina peakumu FesOuxy + Hory = 3FeOk) + H.Oq orpenemnvre
BO3MO)KHOE HarpaB/eHWe CaMOIPOU3BOILHOIO TeUeHWsl peakLuu Tpu
CTaHZIAPTHBIX YCJIOBMSX W TP Temreparype t =1227°C, ewm TervioBoi

Tema 3. 3(exT [0 33jaHHO TeMriepaTypbl He U3MEHUTCSL.

XumMuyeckas YKakuTe: a) BbIIE/SIETCS WIM TIOTVIOIAeTCS SHEPrusl B Xofe peakiyy; 0)
TepMOJUHaMMKa MPUUMHY HalIEHHOTO M3MEHeHUsl SHTPOrMU. Paccudraiire Temrieparypy, Mpu
KOTOPOMU yCTaHaB/IMBAeTCsl PaBHOBECHE U IPOMCXOUT cMeHa 3Haka AG.
3aganue 2. Borumcivre terioBod 3¢ddekt peakimu 3Fe;Oqk) + 8Alxk) =
4A1,05x) + 9Fex), TMOMb3ysCh CTaHAAPTHBIMU SHTATBIMAMUA 00pa30BaHMs
pearvpyroix BellectB (mpwioxkeHde 3). CKOMbKO TeryioThl BbIAETATCS
(mornotuTcst) rpu obpa3oBaHuy Beltlectsa Fe B KoymiyecTse 56 1?
3aganue 1. TemmnepaTypHbld Ko3(@uiveHT peakiuu paBeH 2,5. Kak

Tema 4. W3MEHHUTCSI CKOPOCTh peaki[iu: a) TpPU TOBBIIIEHUH TeMIiepaTtypbl oT 60
XuMHYeCcKas 10 100°C; 6) npu oxXNaXKJeHUH peakMoHHON cMecH oT 50 g0 30°C?
KMHeTHKA U 3apanue 2. [Ins obpatumoit peakiyn Fe;Oux) + Hypy = 3FeOk) + H.Op
XUMHYECKoe 3aMuIIMTe BbIpa’KeHUe KOHCTaHThl paBHOBecus AHC, k/bk = + 69,8.
paBHOBecHe [TpeasioxkuTe CriocoObl yBeIMUeHHsT KOHLIEHTPAI[|K MTPOAYKTOB PeaKIIHH.

3aganue 1. B 180 mu1 Bozbl pactBopeHo 20 1 cyabghaTa Mapraiia.
[Tonyuuncs pactBop m1oTHOCTHIO 1,101 r/Mi1. Beruncivte MOSIpHYTO,
HOpPMasbHY0, MOJISUTbHYIO KOHLIEHTPaLMK U MacCOBYIO 00

Tema 5. PacTBOpBI | PaCTBOPEHHOTO BellleCTBa.

3aganue 2. CocraBbTe MOJIEKY/IsIPHbIe 1 MIOHHO-MOJIEKYJISIpHbIe
ypaBHEHUsI peakluii B3aMO/IENCTBYSI B paCTBOPAX MEXy:




Bi>(SO4); 1 NaOH; FeCl; u HsS;

NH4OH u MHClz, HzSO4 nu Ba(OH)z
3aganne 3. CocraBbTe MOHHO-MOJIEKY/ISIDHBIE M MOJIEKYJ/IsIpDHbIe
ypaBHeHus1 Tujponusa coneit Na,SiOs, SbCls;, Rb,SO4. Kakoe 3HaueHue
pH (>7, <7) uMer0T pacTBOpPHBI 3TUX COJIEH?

Tema 6.
OkucIuTeIBbHO-
BOCCTAHOBHTE/IbHBIE
CBOMCTBA BeIleCTB

BH}JHHI/IE. METO,E[OM 3JIEKTPOHHOT'O banaHca HO,Z[6EPI/ITG KOBC])QJI/IL[I/IEHTLI B
YPaBHEHUAX, YKAXKHUTE OKHUC/INUTEe/Ib 1 BOCCTAHOBUTE/Ib, HAITUIIINUTE
J3JIGKTPOHHBIE YPaBHEHUA MPOLECCOB OKKWC/I€EHUA U BOCCTaHOBJ/IEHUA
H3PO3 + KMHO4 + HzSO4 = H3PO4 + MHSO4 + KzSO4 + Hzo

CUSO4 + H3P02 + HQO = CuH + H3PO4 + HzSO4

Tema 7.
JJ/IeKTPOXUMHUYeCKHUe
CHUCTeMbI

3apanue 1. [I51si ralbBaHUUeCKOTO 37ieMeHTa, 00pa30BaHHOTO
IIJIACTVHAMU U3 MeTaJlJIOB

Zn u Ag , MOrpy’>KeHHBIX B PACTBOPbI UX COJIEN C KOHLIeHTpaLeld MOHOB
MeTaJljIoB

A™ =0,01u B™ =0,05

1) cocraBbTe CxeMy rajbBaHU4YeCKOIO 3/71eMeHTa;

2) HanUIIMTe ypaBHEHHs 3JIeKTPO/HBIX MPOLIECCOB U TOKOOOpasyoleit
peakLuy;

3) paccudTaiTe 371eKTPO/IBIKYILYIO CHTy FabBaHUYeCKOrO 3/1eMeHTa.
3apanue 2. CocTaBbTe YpaBHEHUS 3/1eKTPO/JHBIX MPOLIECCOB (aHO/,
VIHEPTHBIN) ¥ MOJIEKY/IIPDHOE YpaBHEHHe pPeakL|H, MPOXOo/sIel pu
3/1eKTPOJIM3e paciijiaBa Wiv pacTBopa 3iekrpoaura paciias CaCl, .
Boruncimre maccy MeTasiia Bblie/IMBLLIET0CS Ha KaTo/e, eciu
3/1eKTPOJ/IN3 NpOBOAUIMY IIpU cuie Toka A =10,0. B TeueHre BpemeHu = 2,5
y.Bbixog metasuia 1o ToKy Br coctaBun 98%.

3aganue 3. CocTaBbTe ypaBHEHUs 3/1eKTPOJHBIX IIPOLIeCCOB U
MOJIEKY/ISIPHOE YpaBHEHUe peakluu, MpoTeKatollel rpu
3J1eKTPOXMMHYECKOI KOPpO3uM rasibBaHomnapsl: Pb - Sn

a) B KUCJIOU cpefie;

0) B atMocdepe B1a)KHOTO BO3ZyXa.

KoHTpo/IbHBIE BOIIPOCHI 110 TEMaM

KOHTPOJIBHBIE BOIIPOCHI 110 TEME «XuMuuecKas TEPMOJUHAMHUKA»

SRl e

OCHOBBI XIMUUYECKOUW TEPMOJMHAMUKH: TIOHATHE CUCTEMBI, BUZbI CUCTEM.
TepMmoarHaMUuecKrie TapaMeTpbl U GYHKIIMU COCTOSIHUSL CUCTEMBI.

BHyTpeHHsis sHeprusi. Pabota. TeruioTa.

[TepBbIi1 3aKOH TePMOIMHAMUKH (BBIBOT).

OHTanbMUs Kak (PYHKIMS COCTOSTHUSI CUCTeMbI. DHTa/IbIUS 00pa30BaHusl BellleCTBa.
TeruioBol 3QdeKT XuMUueckor peakiyud. PaKTOpbl, BIUAIOIIME Ha TeIIOBOU

XUMUUECKOM peakLvu.
7. Tepmoxumus. 3akoH I'ecca.
8. CnenctBus U3 3aKoHa ['ecca.
9.  DOHTpomnus Kak (YHKLHS COCTOSIHUSI CUCTEMBI.
10. Bropoli 3aKOH TepMOJMHAMUKH.
11. Tpetuii 3aKOH TePMOJVHAMHUKH.

12. Dneprus I'nb6ca.

13. HampaBneHue caMONPOM3BOJILHOTO MPOTEKaHUsI XUMHUYECKUX PeakLvu.

KoHTpo/ibHBIe BONPOCHI 110 TeMe «XUMH4YecKasd KHHeTHKa»

N

Xumuryeckasi KuHeTHKa. CKOPOCTh XUMHUUYECKOW peaki[uu U MeTO/Ibl ee peryrpOBaHMUs.
BnvisiHye KOHLIeHTpALMi Ha CKOPOCTh XMMUYeCKOMN peaki[iu (3aKOH JIeHCTBYIOIINUX Macc).

3.  BiusiHMe TemnepaTypbl Ha CKOPOCTh XUMHUecKol peakuyu. [IpaBuno Baut — 'odda.

sddekr
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Teopust aKTUBHBIX CTOJIKHOBEHHUW AppeHuyca.

OHeprus akTWBalMU. YpaBHeHWe AppeHuyca.

Teopus nepexoJHOro KOMIUIeKCa. JHepreTryeckas Auarpamma.
KpuBasi MakcBesia — BosbijMaHa. DHepreTuueckuii 6apbep.
KaTanutnueckue cucTeMsl.

BnusiHue KaTanm3aTtopa Ha CKOPOCTb XUMUUECKOW peakLUHU.
['oMoOreHHbIM U reTeporeHHbI KaTalius.

KonebaTe/ibHbIe peakiiu.

Xumuueckoe paBHoBecre. ObpaTMbie U HeOOpaTUMBbIE PeaKI[UH.
KoHcTaHTa XMMHUYeCKOro paBHOBeCHSI.

Cwmenenve xumuyeckoro pasHoBecusi. [Ipunumn Jle—I1lartesnbe.
BivisiHe KOHLIeHTpaLyu, jaB/eHusl U TeMIiepaTyphl.

@®a30Bble paBHOBECHS.

@da30Bble AUarpaMMsl /1Jist OJHOKOMIIOHEHTHBIX CUCTEM.

KoHuTpoabHbie Bonipockl o Teme «PacTBopbi»

ITonsitve pacTtBopa. PacTBOpMMOCTH BelljecTBa. PaCTBOPUMOCTE Tasa.

PactBopbl. CriocoObl BbIpa)KeHUsI KOHIIEHTpAI[MM PACcTBOPOB (MaccoBasi [10Jis, MOJISIpHast
KOHL|eHTpaL1si, MOJISIpHasi KOHLIEHTPaLlYsl SKBUBa/IeHTa, MOJIbHas [10Jisl, TUTP).

KonnurarvBHble CBOMCTBA PacTBOPOB. MieaibHbIN pacTBop.

3akoHbl Paysns: I (ToHomeTpuueckuit) u 11 (30ynmmMockonmueckuii 1 KpUOCKOTTAYeCKU).

Ocmoc. OcmoTrueckoe faBeHve. Cxema oCMOMeTpa.

KucnoTHO-0CHOBHBIE B3aUMO/IeMCTBYSI BELL|ECTB.

VoHHas Teopusi KUCIOT U OCHOBaHWM AppeHuyca. OCHOBHbIE TIOHSTHUSI U TI0JIOKEHHSI TEOPUU
AppeHuyca.

Hucconuaiyusi KUCIOT, OCHOBaHWM U COJieM C TOYKW 3peHUs MOHHOW TeOpuu AppeHUyca
(mpuMephi).

Crenenb auccouyalu. CUbHbIE U C/1a0ble 37IEKTPOJIUTHI.

Nuccoumarysi cabbix 3/1eKTPoUTOB. KOHCTaHTa AUCCOLUALIIHN.

3akoH pa3baBnenus: OcTBasba.

Peaki HOHHOTO 0OMeHa MeX/ly JIeKTPOIMTaMU (Ha MpuMepe peaklidii oOpa3oBaHusi c/1aboro
3JIEKTPOJINTA, 0Ca/iKa U rasa).

[Tpou3BeseHre paCTBOPUMOCTH.

VoHHOoe npou3BeieHUe BO/bl. BO#OPOAHbIN U THAPOKCUBHBIN TTOKa3aTeslu.

['vaponu3 coseit. Turbl TUApPOIU3a CoJlel.

KonuuecTBeHHbIe XapaKTePUCTHUKU TpolLiecca TUpou3a.

@DakKTOopHIl, BAUSIIOIIME Ha TIPOLIECC TUAPOIIM3a.

KoHTpo/bHBbIE BONIPOCHI 0 TeMe «/lucrnepcHble CUCTeMbI»

I'eTeporennsie cMecu. [IUcriepcHbIE CUCTEMBI.
OucniepcHocts. Knaccudukayy AUCIIePCHBIX CUCTEM.
KosnnouzHeie pactBopsl. JInodunbHbIe U TMOGOOHBIE KOJIIOUIBL.
Crioco0bl MoJTyueHus1 KOJUIOUAHBIX PACTBOPOB.
CtpoeHue KO/UIOUJHBIX YaCTHULI.
IIpaBuno ®asHca — [Teckosa.
Y CTOWUMBOCTL KOUTIOMIHBIX ccTeM. CTaOM/IN3aToOpHI.
Koarynsust muopuabHbIX U TMO(OOHBIX KOJIIOU/OB.
CenrMeHTaLUs KOJJIOUIOB.
Koaryisiys Ko/IJIOUIHBIX paCTBOPOB 3JIeKTPO/IUTAMU.
I[MpaBuno lynbie — Napau. Koarymmpytoiiasi crioco6HOCTE.
OnThueckre CBOMCTBA KOJIJIOUJHBIX PaCTBOPOB.
OneKTprUUecKre CBOWCTBA KOJIOU/IHBIX PACTBOPOB.
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KoHTpo/ibHBIe BONPOCHI 10 TeMe «OKHC/IMTe/TbHO-BOCCTaHOBUTE/IbHbIe
nponeccbi»

OcCHOBHbIE TIOHATHSI TEOPUM OKUCTUTE/TbHO-BOCCTAaHOBUTETHHBIX peaKLIvi.
OKuCUTeTbHO-BOCCTAaHOBUTE IbHbIE CBOMCTBA BELL|ECTB.

BakHeli1lie OKUC/IUTEIM U BOCCTAHOBUTEH.

TuribI OKMCUTE/TEHO-BOCCTaHOBUTETBHBIX Peaklyii (TIpuMepsbl).
OKUCUTETbHO-BOCCTAaHOBUTE TbHBIN TTOTEHI[UAJI.

YpaBuenue HepHcra.

CocraB/ieHre OKUCIUTeTbHO-BOCCTAHOBUTE/IbHBIX PeaKLUi.

HanpaByieHue OKUC/TUTe/IbHO-BOCCTAHOBUTE/TbHBIX PeaKLIUi.

KoHTpo/IbHBIE BOIIPOCHI 10 TeMe «JIeKTPOXUMHUUYECKHE CHCTeMbI»

OnekTpoxuMruueckre cucteMbl. Knaccudukaiys 3/1eKTpOXUMHAYECKUX MPOLIeCCOB.
DJIeKTPOXMMUYECKHe MPOLIeCChl, MPOTeKaroLle Ha TPaHULie paszesia «MeTasl/l — paCTBOP».
["anpBaHUYeCKHM 371eMeHT [TaHna/s — SIKoOu.

OJIEKTPOBWXKYILasi CHJ/la Ta/IbBAHUUECKOI'O 3/IeMeHTa.

V3mepeHre 31eKTPOJHBIX IIOTEHLUANOB. Pl CTaHJapTHBIX 3JIEKTPOJHBIX TMOTEHLIUAJIOB.
CBOWCTBa MeTa/lJIOB B COOTBETCTBUU C UX MOJIO’KEHWEM B Ps/ly HaNPsKeHU.

YpaBHenue HepHcra.

OJIEKTPOJIM3 PacIylaBOB U pacTBOPOB. KaTo/jHble U aHO/HbIE TIPOLIECCHI.

OO6mwenvHeHHbIN 3aK0oH Papajiesi. BeIxog 10 TOKY.

Koppo3usi metannoB. Knaccudukaijysi KOppO3UOHHBIX TIPOL[ECCOB.

XuMHn4yeckasi Koppo3us.

OJIeKTPOXMMUYeCKasi KOppo3us. AHOJHOe OKHUC/IeHVMe MeTas/yla M KaTOJHOe BOCCTaHOBJIEHWe
OKHWC/TUTEIS.

[TpuMepbl KOPPO3WK B KUC/ION cpejie U aTMOC(hepHOI KOPPO3UH.

CKOpOCTBb KOppO3UH.

3alura MeTajisioB OT KOPPO3UH.

3alMTHbIE OKPITHS.

ODNeKTPOXUMHUYECKHE CTIOCOOBI 3alUThI OT KOPPO3UU METAJIIOB.

XrMHYecKre UCTOUHMKU TOKa. ['albBaHMUeCKU 371eMeHT.

XUMHYeCcKre UCTOYHUKM TOKa. AKKYMYJIATOPBI.

XHWMHUUeCKre UCTOUYHUKH TOKA. TOIIMBHBIE 3/1eMEeHTHI.

7. OnieHOYHBIE CPeACTBA //isi IPOBe/ieHUsI MPOMe)XYTOUHOM aTTecTaliu
[IpomexxyTouHasi  aTTecTaliusi UMeeT Le/lbl0  OMNpeJe/IuTh  CTeNeHb  JOCTWKEeHUS

3dIlJTaHUPOBAHHBIX PE€3YJ/IbTATOB 06y‘l€HI/IH 10 AUCLIMIIMHE 34 OHpe,ZLEJIEHHbIﬁ rnepuon 06y‘l€HI/IH.

a) IInanmpyemsbie pe3y/1bTaThl 00ydYeHHs W OLIEHOUHbIE CpeACTBAa JAJIA TPOBeJeHHUSs

l'lpOME)KYTO"IHOi/’I aTTeCTaluu:



CTpyKTypHBIi1

3/IEMeHT [TnaHupyemMble pe3y/IbTaThl 00yUeHUs O1jeHOYHBIE Cpe/ICTBa
KOMIEeTeHI|H

OK-1

CIOCOOHOCTBIO K aOCTPAaKTHOMY MBILUTIEHHIO, aHATU3y, CUHTE3Y

3HaTh - OCHOBBI JIOTUKH, HopMb]|  ITepeueHb meopemuueckux onpocos
KpUTUUeCKoro  mozaxoza, Gopmb] 1. OCHOBHbIE METO/[bI XUMHUUECKOTO aHa/IM3a.
AHAT3a; 2. OcHoBHbIe MPUOOPBI U 000PYyIOBAHKE [I/IsT XUMUYECKOTO aHa/Ii3a BeIecTB.
- MeTo/bl aOCTpaKTHOTO MbIiuleHus] 3. MeToauKy NpoBeieHNs ONbITOB. [IpaBusia TeXHUKY 6e301acHOCTH.
MpY yCTaHOBJIEHWW UCTHHBI;
- MeTO/Ibl Hay4YyHOTO WCC/ie/JOBaHUs
MyTéM  MBICJIEHHOTO  pacusleHeHUsl
00bekTa (aHa/u3) U MyTEM H3yUeHUs
npeaMeTa B €ero  1[eJIOCTHOCTH,
eITMHCTBE ero yacTeu (CUHTe3)

YmeTb - aZleKBaTHO BocripuHuMaTH  IIpumepHble npakmuyecKkue 3a0aHust

MH(pOpMaLto, Jioruuecku BepHo| 1. OmpefenuTh C KaKMMH M3 yKa3aHHBIX HIKe BellleCTB MO)KeT B3aMMO/IeHCTBOBaTh PacTBOP
APrYMEHTHPOBAHO W SICHO CTPOMTHIMPOKCHJA Kalus: MOJO0BOJOpPOAHas KucioTa, xjaopug meau (II), okcup yrnepoga (IV), okcup,

YCTHYIO U IUCbMEHHYH0 pPeub; cBuHLa (II), ruapokcup amOoMuHUS, THUAPOKCHZA aMMOHUs. CocCTaBbTe ypaBHEHUSI BO3MOXKHBIX

- C  UCIO/Jb30BaHUWEM  MeTO/IOBpeakLivii B MOJIEKYJISIPHON U HOHHO-MOJIEKY/ISIPHOM opmMax.

AOCTPAKTHOT'O MBIIIUIEHHSI, aHaIM3a 2. Ormpejenure BO3MOXKHOCTb BOCCTaHOBJ/IeHUs okcuja xenesa Fes;O, yrnepozom mnpy

CHTe3a aHaJIM3MpOoBaTHCTaHAAPTHBIX yCa10BUsX U Temriepatype 1100 K. Peakuus BoccranoBnenus Fe;O4: FesOquy +4C) =

a/IbTEpHAaTUBHBIE BapyuaHThl pereHusi3Feq + 4CO

1iCC/IeloBaTe/IbCKUX 3a/iau 3. TemmnepaTypHbiii KO3PPUIMEHT peakiuu paBeH 2,5. Kak M3MeHUTCS CKOPOCTb PeakiUU: a)
pu TOBBIIIeHHH Temriepatypel oT 60 10 100°C; 6) ipy oX/TaXKAeHUH peak[MOHHOW cMecH oT 50 710

30°C?

4. Inst oopatumoit peakin Fe;Oux) + Hypy = 3FeOk) + HoOg 3armuimnmTe BeIpa)keHHe KOHCTAHTBI
aBHoBecusi AH°, k[x = + 69,8. TIpeanoxure CriocoObl yBeJMUeHUs] KOHI[EHTPALUK MPOJYKTOB
eaKL1u.

5. Tlpy mnpokanvBaHUM MeTaJJIMYeCKOr0 TUTaHa oOpa3yeTcss Oesblii TOPOIIOK, KOTOPBIM
acTBOpsieTCS1 B KOHLIEHTPUPOBAHHOM CepHOW KHUC/IOTe W CIUIaB/AseTcss €O wjenoybto. UTo
pezcTaBsisieT cobOol 3TO coeiuHeHue? HanuimTe ypaBHeHHsI BCeX YKa3aHHBIX peakIvi.

6. CkoMbKO MWUTAIUTPOB 96%-HOro pacTBopa CepHOM KHUC/IOTHI C TUIOTHOCTbIO 1,84 r/min

otpebyetcst iyt ipurotossiedust 2 1 0,25M pacTtBopa?




CTpyKTypHBII

371eMeHT [TnaHupyemMble pe3y/IbTaThl 00yUeHust OueHoOuHbIE Cpe/iCTBa
KOMIIeTeHIIUN
7. Kakve BellecTBa M B KakOM KOJIMUeCTBe BbIZENATCA Tipu npoxoxzaeHun 48250 Kn
HieKTpuuecTBa depe3 pactBop xsopuza Mapradia (II)? CocraBbTe cxemy 35/1€KTPOM3a 3TOrO
pacTBopa.
8. AnromuHuii ckieriaH ¢ menbio. Kakoli n3 mMertanioB OyzieT KOPpOJUPOBaTh B Cpefie CepHOU
KHCIOTHI U aTMoc(epe BIaKHOTO Bo3/yxa? CoCTaBbTe CXeMbI 3/IEKTPOXUMUUECKON KOPPO3UH.
Bnagets - HaBblKaMU  [IOCTAaHOBKU  LieJiH, ITpumepHble npakmuuecKue 3a0aHusi:
CTIOCOOHOCTHIO B YCTHOU 15 [TpoBecTu aHa/U3 BAUSIHUSL KOHLIEHTPAL[MXA Ha CKOPOCTh XUMUUECKOW peakLuu
MCbMEHHOU peuu nporuyeckuNa,S,0; + H.SO4 = S + SO, + Na,SO4 + H,O mo skcnepumeHTanbHbIM JaHHBIM. [IpoBecTH
0hOopMHUTE pe3y/IbTaThl MBILLITIEHUS;  (0OpPAaOOTKY MO/TyUeHHBIX JAHHBIX C UCII0/Ib30BAaHWEM COBPEMEHHBIX MH(OPMAI[MOHHBIX TEXHOJIOTHIM.
- IeJIOCTHOW CHUCTEeMOM HaBBIKOBPe3y/bTaThl ONTOB MPECTaBUTh B BUie TaO/UIIbI 1.
1ICTI0/Ib30BaHUS abcTpakTHOrO Tabavua 1
MBIIIJIEHUST TIPU pelieHu mpobsiem,| | Homep O6Bem, M KoHnenTparys Bpewmst CkopocCThb
BO3HUKAIOLLMX TPU  BBITIOJIHEHUH OIbITa Na,S,03 H,O H,SO, Na,S,0;, 1072 nosBaeHus | peakuyu, 107
11CCrIe0BaTe/TbCKUX pabor, MOJIb/JT MYTH, C ¢!
HaBbIKAMU OTCTAaWBaHHS CBOEH TOUYKU 1 1 7 2 1,3
BpeHust 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 ganHbIM TabuIel 1 TOCTPOUTH rpadvK 3aBUCHMOCTH CKOPOCTH PeaKLiH OT KOHIIeHTPaLuH
TUOCY/Ib(aTa HATpHsl, OTJOXKMUB Ha OCH abcrucc KoHueHTpauuio Na,S;Os, a Ha OCM OpAWHAT —
CKOPOCTb peaKLUH.
CJieniaTh BBIBO/] O 3aBUCMMOCTH CKOPOCTU PeakKI[M OT KOHIIeHTPaIMM THUOCY/Ih(haTa HaTpUsl.
OIlK-4

TOTOBHOCTBIO C €CTeCTBeHHOHAYUHbIX TO3ULIMMA OLleHWBAaTb CTPOEHMe, XWMUYeCKMM W MHHEepaJbHbId COCTaB 3eMHOM KOpbI, MOpP(OJOoTrHYecKue
0COOEHHOCTU U TeHeTHYeCKHe THUITbI MeCTOPOXKAEHWM TBepAbIX T0JIe3HbIX HCKOTaeMbIX TPH pellleHWd 3ajau 10 paljoHa/bHOMY U KOMIUIEKCHOMY

OCBOEHHIO Te0peCcypCHOT0 MOTeHIIMaia Hesip

3HaTh

- OCHOBHBIe XHMMHWUeECKHe IIOHATHA,
I10/I0>KeHMS 1 3aKOHBI;
B COBpeMEHHLIE HallpaBJ/IEHNS]]

HepeueHb meopemu4yeckKux 80npocoe:
1. OcHOBBI XWMHUECKOMU TepMOJWHaMHKH: CHUCT€Md, TepMOJHWHaAMHWYeCKHe
CHUCTEeMBlI, Q)YHKL[I/II/I COCTOAHHUA CUCTEMBI. HepBbIﬁ 3dKOH TepMOJMWMHAMHKHU.

rlapamMeTpsI

a3BUTHsI HAyUHBIX TEOPUIi;

2. DHepreTuka XMMHUYeCKUX IPOLIeCCOB.




CTpyKTypHBII
3/1eMeHT
KOMITeTeHLIUU

[1naHupyemble pe3ysibTaThl 00y4YeHus

OrueHOYHBIE Cpe/iCTBa

- MeTOJbl  TEOpPeTHUUeCKOTo |
DKCITIEPUMEHTATBHOTO  UCC/IeZI0BaHUs
B 00/1aCTU XMMWUH TIPUMEHUTEBHO K
npodeccroHanbHOM /IesITe/IbHOCTH

oA W

16.
17.

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

24.
25.
26.
27.

28.

OHTanbus. 3aKoH I'ecca v ceCTBUS U3 Hero.

OHTponus. YpaBHeHHe bonbiiMaHa. BTopoii u TpeTuii 3aKOHbI TEPMOJAVMHAMUKU.

Oneprusi ['n66ca. HarpaBieHus XMMUYeCKUX TIPOLIECCOB.

XuMmuryeckasi KuHeThKa. CKOPOCTb XMMMUeCKOW peakuyd. CpefHsii U UCTHHHasi CKOPOCTU
peakuyy. Kunetuueckasi Kpyasl.

CKOpOCTh peakLMy U MeTO/ibl eé peryupoBaHus.

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

OHeprusi akTUBaLMu. AKTUBMPOBaHHBIM KOMILIEKC. YpaBHeHUe AppeHuyca.

. KaTtanuzaTopsl ¥ KaTanuTUueckue CUcTeMbl. ['OMOreHHbIN KaTaaus.

. KatanusaTopel 1 KaTanuThyeckue cCUCTeMbl. ['eTeporeHHbIN KaTaaus.

. XuMrueckoe paBHOBecre. KOHCTaHTa XMMHUUYECKOT0 PaBHOBECHSI.

. CMmenjeHne xuMmuueckoro paBHosecus. [1puniun Jle IlaTesnbe.

. PactBopbI. CIOCOOBI BBIPa’KEHHSI KOHIIEHTPALIMH PaCTBOPOB.

. PactBopbI 3/ekTposuToB. CTerneHb U KOHCTAHTa 37eKTPOJIMTUYECKOW JUCCoLMalyi. 3aKOH

pas3baBnenusi OcTBasba.

[uccorualiysi KUC/IOT, OCHOBaHUM, coyieil. AM(OTepHbIe 3/IeKTPOUTHI.

PactBopuMocTh. IIpon3BeieHHe pacTBOPUMOCTH. Y CIOBHe 00pa30BaHUs W PAaCTBOPEHHUS
0Ca/IKOB.

HOucconmanus Bozpsl. VloHHOe rpousBesieHne BoAbl. pH.

I'uaponu3 coseli. CTereHb U KOHCTAHTa FUPOIM3a.

MucniepcHble cucteMbl. Knaccudukarys. JlnopunbHbie 1 MM0GoOHbIe KOJIIOU/BI.

CtpoeHue KO/UIOUJHBIX YaCTHULI.

Koaryisiys Ko/IJIOuIHbIX paCTBOPOB.

OKUCIUTeTbHO-BOCCTAaHOBUTE IbHBIE CBOWCTBA BelllecTB. Kinaccu@ukaiusi OKUCIUTETbHO-
BOCCTaHOBUTE/IbHBIX peaKLWK.

OneKTpoXUMUUecKue cucTemMbl. 3akoHbI Dapajesi. D1eKTPOAHbIN TTOTeHIUal.
[anbBaHWYeCKUH 371eMeHT JlaHuais Skoou.

ONeKTPOXMMUUECKHEe CUCTEMBI: 3/IEKTPO/INU3 pacriaBoB. [IprMeHeHMe 3/1eKTposn3a.
OnekTponn3. AHOJHBINA M KaTOAHBIM MPOLIeCChl NIPY 371eKTPo/r3e pacTBOpOB. IIprMeHeHune
3/1eKTPO/IM3a.

Koppo3usi. Busibl Koppo3un. CriocoObl 3alUTh] METa/IJIOB OT KOPPO3HH.

Ymets

- Oorpefie/isiTh XUMUUECKHUN COCTaB U

ITpumepHble npakmuyecKue 3a0aHusi:




CTpyKTypHBII
3/1eMeHT
KOMITeTeHLIUU

[1naHupyemble pe3ysibTaThl 00y4YeHus

OrueHOYHBIE Cpe/iCTBa

cTpoeHHe O00BEKTOB OKpY’KarolleH
cpeibl;

- pellaTb  pacueTHble
MPUMEHHUTETHHO K Marepuaty|
MPOrPaMMBbI;

- [IPOTHO3UMPOBAaTb  BO3MOXXHOCTH
MpOTeKaHusI CaMOTIPOU3BOJIbHBIX

[MPOLIECCOB B pPA3/IMUHBIX XUMHUYECKHX]
CriICTeMax

1. Hanmcatb 5/1eKTPOHHBbIE YpaBHEHMSI 3/1€KTPOJHBIX TMPOLIECCOB, ypaBHeHHE CyMMapHOM
ToKooOpa3yroiieii peakuyd, BeuUCIUTh O/IC rajbBaHUYECKOTO 3/1eMeHTa, eC/M KOHL|eHTPAaL[|H

3a]auMOHOB MeTa/IoB paBHbL: [A1**]=0,001 moss/1, [Co**]=0,1 Mosb//1.

2. Hanmcatb MOHHBIE U MOJIEKY/ISIpHbIE ypaBHeHUsl peakiuii ruziponnsa coneii: K;POu; Na SOy
ZDCIQ.

3. 3aKOHUMTh YpaBHEHUs peaKLvi, HalKlcaB UX B MOJIEKY/ISIPHOM M MIOHHOU (popmax:

Al(OH); + NaOH -, K,COs; + H,SO4 -, H,S + KOH —.
4. B 2 51 pactBOpa ruzipokcyja Kaablys cogepxxurcsa 478,8 r Ca(OH),. ITnotHocTh pacTtBopa 1,14
r/mn. Paccuuraiite: ®(Ca(OH),); Cy; Co; Cm; N(Ca(OH),) u N (H.0); T.
5. CocTaBbTe ypaBHeHUsI OKUCIUTETbHO-BOCCTAHOBUTEIbHBIX peaKLWi:
K,Cr,O; + FeSO, + H,SO4 — , KMnO4 + Na,SOs; + H,O —.

6. HamucaTh 371eKTpOHHble ypaBHeHHWs SJeKTPOAHBIX TIPOLECCOB, ypaBHEHWe CyMMapHOH
TOKoOOpa3syroleil peakiyd, BbUMCIUTE D/JC ranbBaHUUECKOTO 3JIeMeHTa, eC/M KOHLIEHTPALUuU
MOHOB MeTaslIoB paBHbL: [Mn>]=0,01 mos/n, [Au**]=0,1 Momb/.

7. 3aKOHUYMTH YpaBHEHUsI peakiiii, HalMcaB WX B MOJIEKY/ISIPHOM U MIOHHOM (popmax:

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

8. Harmcatb ypaBHEHUs peakiuii TUApPOJIM3a B MOJEKY/IIpHOM U HOHHOM Buje: Aly(SO4)s, KC,
NaQSO3.

9. HamucaTh 5/IeKTPOHHbIe YypaBHEHWsI 3/€KTPOJHBLIX TIPOLIeCCOB, YpaBHeHWe CyMMapHOMU
TOKOOOpasyroield peakuyy, Bbluncuth J3JIC rajbBaHUUeCKOTO 3/IeMEHTa, eC/Id KOHLIeHTpal|U
MIOHOB MEeTa/I/I0B paBHbL: [Zn**]=0,01 mob/a, [Cu]=1,0 Mo/b//1.

10. Cynbdar amomunus maccoit 36,4 r pactBopwid B 100 r Bogpbl. [110THOCTE MOMyYeHHOTO
pactBopa 1,32 r/mn. Paccuutaiite: ®(Al(SO4)3); Cum; Co; Cm; N(AL(SO4)3) u N (H20); T.

11. HamucaTb 57€KTPOHHbIe YpaBHEHUSI 37eKTPOJHBLIX TIPOLIECCOB, YpaBHEHWE CyMMapHOU
ToKoOOpa3syrolrieil peakiydd, BbIUMCIUTE D/JC ranbBaHUUECKOTO 3JIeMeHTa, eC/M KOHLIEHTPaLUuU
MIOHOB MeTa/lIoB paBHbl: [Mn*]=0,01 mosb/1, [Ag']=1,0 Mob/.

12. 3aKOHUMTh ypaBHEHUs Peaklyi, HallMcaB UX B MOJIEKYJIIPHOM M MOHHOM BU/I€:

nS + H,SO, —, Fe(OH); + NaOH -, NH,Cl + KOH —.
13. Ornpegenure TepMOAUHAMUUECKYI0 BO3MOKHOCTb MpoTeKaHus peakiud CaOgy + 2 Cy =
= CaC; () + CO¢y, AH; = 460 k/I>x Tipu CTaHJApTHBIX yCI0BUsAX. PaccunTaliTe TeMriepaTypy Hauania
eakty, ecau  S(Ca0O)=38 [x/Monb-K; S(C)=6 [Dx/mombK; S(CaC;)= 70 Dx/monpK;
S(CO)=197 Tx/monb-K.




CTpyKTypHBII
3/1eMeHT
KOMITeTeHLIUU

[1naHupyemble pe3ysibTaThl 00y4YeHus

OrueHOYHBIE Cpe/iCTBa

14. CocTaBbTe ypaBHeHUs OKUC/IUTETbHO-BOCCTAHOBUTE/TBHBIX PeaKLIM:
KMI]O4 + NaN02 + HZSO4 -, Crz(SO4)3 + Brz + NaOH -.

15. OrpesiesiuTe TepMOJHHAMUYECKYI0 BO3MOKHOCTD MpoTekaHust peakiyu 2 Cl; ¢y + 2 HoOgy =4
HCl) + O, ¢y, AH, = 115,6 k/[)k TIpy CTaHAAPTHBIX YCJIOBUSIX. PaccuuTaiiTe TemrepaTypy Hauasia
peakiy, ecmu S(ClL)=223 [bx/monb-K; S(H.0)=189 [Dx/monb-K; S(HCl)= 187Ix/mMonb-K;
S(0,)=205 Dx/monb K.

16. Hanmcatb ypaBHeHMs peakljuii THJpOJM3a B MOIeKyasspHOM U WOHHOM Bufie: CrCls, NaNOs,
K,CO:s.

17. CocTaBbTe ypaBHeHHs OKUC/IUTETbHO-BOCCTAHOBUTE/IBHBIX PeaKLIM:

KzCFzO7 + Na2SO3 + H2804 -, KMHO4 + NaNOz + Hzo i

18. I'omoreHHass peakuus IporekaeT 1o ypaBHeHutro H, o + L ¢ = 2 HIp. HauanbHas
KOHL[eHTpals Bogopoga 2,1 mosb/n, uoga 1,5 Mosb/n. Bo CKOMBKO pa3 U3MEHUTCSI CKOPOCThb
peakiuu, Korga rpopearupyet 30% Bogopoza?

19. B 640 ma Bozb! pactBopuau 160 r xsopuga »xene3sa (III). T110THOCTE TO/TyueHHOTO pacTBOpa
1,032 r/mi. Paccuuraiite: w(FeCls); Cy; Co; Cm; N(FeCls) u N (H,0); T.

20. OrmpepenvTe TepMOJVMHAMHUUECKYI0 BO3MOXXHOCTb TMpOTeKaHUs1 peakuuu CS; oy +3 Oyp=
=CO, ¢ + 2 SO, ¢y, AH; = -1075 k)X npy CTaHAAPTHBIX YCJOBUsIX. PaccuuTaiiTe TemrmepaTypy
Hauasia peakuy, ecmu S(CS,)=151 Ix/monb-K; S(0,)=205 Ix/monb-K; S(CO2)= 213 [x/Monb-K;
S(SO,)=248 [Tx/monb-K.

21. Peakis uziet 1o ypasHeHuto: 2 Ho ) + Sy n) = 2 HoS(y. HauanbHas KOHL[eHTpaLus BoL0poaa|
2 MoJIb/J1, cepbl 1,5 Mosib/a1. OnipesiesivTe BO CKOJIBKO pa3 USMEHUTCSI CKOPOCTb peakliii K MOMEHTY,
Korza rnpopearupyet 0,7 MOJb/1 BOZOpoa?

22. OrnpepiesiviTe TepMOJMHAMUUECKYI0 BO3MOKHOCTh IIPOTeKaHUs peakiuu 2 ZnS ) + 3 Oy =
= 2 Zn0 « + 2 SO; ¢y, AH; = -890 /)X TIpU CTaHJAPTHBIX yCJIOBUSIX. PaccuuTaiiTe TemrepaTypy
Hayasia peakiuu, ecnu S(ZnS)=58 x/monb-K; S(0,)=205 Ix/Monb-K; S(ZnO)= 44 [x/mMonb-K;
S(S0O,)=248 Tx/monb-K.

23. HauanbHble KOHLIEHTPALMM UCXOAHBIX BelecTB B peakiuu: 2 SO, ¢y + Oz ) = 2 SOs () ObLH
paBHbI 1,8 Monb/n SO, u 2,4 Mmons/n O,. Bo CKOMBKO pa3 U3MEHUTCSI CKOPOCTh peakLiui K MOMEHTY,
Korza ripopearupyet 0,8 mosis/n SO,?

24. B pactBope opTodocdopHoii KucaoTbl Maccoit 1200 r ¥ miaoTHOCTBIO 1,153 /M1 COlepKUTCS
312 r H3PO,. Paccuutatite: ®(H3PO4); Cyv; Co; Cry; N(HsPO4) 1 N (H20); T.

Bnagets

- HaBblKaMHW TIpDUMEHEHHSA OCHOBHBIX

ITpumepHble npaKkmuuecKue 3a0aHus:




CTpyKTypHBII
3/1eMeHT
KOMITeTeHLIUU

[1naHupyemble pe3ysibTaThl 00y4YeHus

OrueHOYHBIE Cpe/iCTBa

XUMUUECKHAX 3aKOHOB B
rpodeccroHalTbHOM esiTeNIbHOCTH;

1. Ons peakyuu CHy y + CO, ny = 2 CO (y + 2 H; (y onipefesiiTe BO3MOKHOE HarpaB/ieHHe
CaMOTIPOM3BO/ILHOTO TEUEHHS peakIiy MPH CTaHJAPTHHIX YCIOBUAX ¥ npu Temreparype T =927°C,

- MPaKTUYeCKUMU HaBBLIKaM
TeOPeTHUECKOTO
PKCTIEPUMEHTAIbHOTO  MCC/IeJOBaHU
B 00/71aCTH XUMUHA

i TerioBoM 3¢¢eKT peakiuu [0 3aJ@HHOW TemriepaTypbl He W3MEHUTCS. YKaKuTe: a)
BIJIEJISIETCS] WA TIOTJIOL[AeTCsl SHEPrusi B XOfe peakUuu; 0) TpPUUYMHY HaWJEeHHOTO W3MeHeHHs
HTponuu. PaccunTaiiTe TemnepaTypy Hauasia peakLjiy.

2. BobipasuTe uepe3 KOHLIEHTpAal[UM peareHTOB KOHCTAHThI PaBHOBeCHs C/IeAYIOLIMX peakLUii
o) T 3 Hoy = 2 NHzpy, AH = -92,2 k/[)K. YKakuTe HaripaB/ieHWe CMeLLeHUs] XUMUUeCKOTo
aBHOBECHS THUX peaKIWii: a) TIPY TIOHKEHUHU TeMIIepaTypbl, eC/Ti JlaB/ieHre TIOCTOSIHHO; 0) mpu
OBBILIEHUU [JaBJIeHUs], eC/IA TeMIepaTypa IOCTOsTHHA.

3. CKObKO MWITUAUTPOB 96%-HOTO pacTBOpa CepHOM KHCIOTHI C TUIOTHOCThIO 1,84 r/mi
otpebyetcst st ipurotoBsiedyst 2 1 0,25M pactBopa?

4. Kakue u3 cnefywomux coneid mnofseprarotrcs rugponunsy: NaSiOs. Cu(NOs),. KBr?
OCTaBbTe MOHHbIE M MOJIEKY/ISIpHble ypaBHEHUsl TMZpOJiM3a COOTBETCTBYHOLMX cosed. Kakoe
HaueHue pH (< winu> 7) UMeIOT PaCTBOPBI 3TUX COJIeN?

5. 30/ib TUAPOKCHUJA MarHus mosiyueH ryteM cmetuuBaHus 0,02 1 0,01H. pactBopa MgCl, u
,028 1 0,005 H. pactBopa NaOH. Omnpezenure 3apsi/i 4acTUL] MOJyYeHHOrO 30751 U HaNMILIUTe
OpMYJIy €ro MUL|eJJIBL.

6. PaccuuraliTe 3/1€KTPOJBIDKYIIYIO CUIy U OMNpeJeNuTe HarpaB/ieHHue CaMOIPOM3BOIbHOIO
pOTeKaHUs peakuu TpUA CTaHAAPTHBIX YC/IOBUSX, WCMO/Ab3ysl 3HAaueHUsi OKHCIUTE/IbHO-
OCCTaHOBUTENbHBIX oTeHuanoB HJ + H;PO, — J, + H3;PO; + H,0.

7. TlpuBeauTe CXeMbl 3/eKTPOJHBIX TIPOLIECCOB M MOJIEKY/ISIDHbIE ypaBHEHHUs peakLUi,
POTEKAIOI[HX MPH 3eKTPOXUMHUUYECKOW Koppo3uu raibBadomnapbl Co/Ni: a) B KHC/IoH cpefe; 0) BO
NaKHOM Bo3ayxe. OmnpezienMre yObUTb MacChl aHO/la TIPU KOPPO3UM B KUCJIOW cpezie 3a 20 MuH,
C/TU CKOpPOCTb Koppo3um coctaBuia 0,01 r/u.

. CocTaBbTe 3/IeKTPOHHO-UOHHBIE YPaBHEHUS 3/IeKTPOAHbBIX MPOLeCCOB (aHO UHEPTHBIN) U
0JIEKYJ/ISIpPHOe ypaBHeHHe PeakLUU, POUCXo/siIeid pu 3aekTpoause pactBopa CoSOy4 Berurcnure
aKTUYeCcKOe KOJIMUeCTBO MeTasula, IoJlyueHHOro Ha Katoze npu snektponnse Co(NOs),, ecnu
JIEKTPOJIU3 POBOAW/IN B TeueHHU 1 4. Beixos MeTasia no TOKy coctaBui 85%. YKaxuTe
03MO>KHbI€ TIPUYUHBI YMEHbIIeHUs1 BbIX0/]a MeTasljla 10 CPABHEHUIO C PACUeTHBIM.




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

a) OcHoBHas IuTepaTypa:
1. OcHoBbl xumun: yuebHuk / B.I'. iBanos, O.H. I'eBa. - M.: KYPC: HUI] UH®PA-M, 2014.-

560c.: - (Bwicuiee obpa3zoBanue: bakamaBpuatr). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?.php?book=421658 - (mata oOpamienus: 14.10.2019). - Tekcr:
3/1EKTPOHHBIM.

2. Konsiga, JI. T'. Xumus : yue6bHoe mocobue / JI. T'. Konsiga, JI. I'. Tapactok ; MI'TY. -
Marnutoropck : MI'TY, 2015. - 1 snekTpoH. ont. guck (CD-ROM). - 3ara. ¢ tuty/. skpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true (mata obGpamjeHus:
14.10.2019). - MakpooObeKT. - TeKCT : 3/1eKTPOHHBIN. - CBeleHus JOCTYIHBI Takke Ha CD-ROM.

0) lono/THUTE/IbHAS JIUTEpaTypa:

1. Mepauuk, H. JI. PactBopsl : npaktukyM / H. JI. Mepanuk, 3. P. Mymiuna, O. A.
MuiyprHa ; MarHuToropckuid roc. Texumueckui yH-T uM. I'. Y. HocoBa. - Maruuroropck : MI'TY
um. I'. W. Hocoa, 2019. - 1 CD-ROM. - 3arn. ¢ Turyn. 3KpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/

1/1532656/4027.pdf&view=true = (mara obpamjerus: 14.05.2020). - Makpoob6sekT. - TekcT

3/71eKTPOHHBIN. - CBeJleHus1 JOCTYIHbI Takke Ha CD-ROM.

2. Mepaunuk, H. JI. JucniepcHele cuctemsl : ipakTukyM / H. JI. Meagnuk, 3. P. MyiiuHa,
O. A. MuiypyHa ; MarHUTOropckuii Toc. TexHudeckuid yH-T uM. I'. Y. HocoBa. - MarHuroropck :
MITY wum. I W. HocoBa, 2019. - 1 CD-ROM. - 3arn. c¢ turya. s5kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/

1/1530463/3850.pdf&view=true  (mara obpamjerus: 22.10.2019). - Makpoob6sekT. - TekcT
3/71eKTPOHHBIN. - CBeJleHus1 JOCTYIHbI Takke Ha CD-ROM.
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3. Konsaga, JI. T'. OKuCIMTe/IbHO-BOCCTAHOBUTE/IbHbIe peakluyd. OCHOBBI 3/IEKTPOXUMHM :
yuebHoe miocobue / JI. T'. Konsga, 3. P. MysiuHa ; MI'TY. - Marauroropck : MI'TY, 2015. - 58 c. :

WL, TabI. - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true (zmata obpamjerus: 14.10.2019).
- MakpooOBeKT. - TeKCT : 37IeKTPOHHbIN. - ViIMeeTcst euaTHBIM aHaJIor.

4, MuypuHa, O. A. Xumuueckas KuHeTHMka. COCTOsSIHME XUMWUYECKOrO paBHOBECHS :
npakTukyMm / O. A. MumypuHa, 3. P. Mynnuna, O. B. EpmioBa ; MarHUTOropckuii roc. TeXHU4eCKui
yH-T uMm. I'. 1. HocoBa. - Maruuroropck : MI'TY um. I'. M. HocoBa, 2019. - 1 CD-ROM. - 3arn. c

TUTY/JL. 5KpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true (zmarta obpamjerus: 22.10.2019).
- MakpooOBeKT. - TeKCT : 371eKTpoHHbIH. - CBeZieHust AOCTYIHbBI Takke Ha CD-ROM.

5. Kopoerun, H.B. Ob6mjasi xumust: y4e6. /15 TeXHUUECKUX HarpaB. U criel]. By3oB /H.B.
KopoBuH —9-e u3g., mepepab.- M.: Beicmi. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - TekcT:
Herocpe/ICTBeHHbIMN.

6. Kparkuii cripaBoyHUK (M3MKO-XUMHUeCKuX BennuuH / coct.. H. M. Bapon, A. M.
[TonomapeBa, A. A. PaBzensb, 3. H. Tumodeesa; niox pen. A. A. Paaens, A. M. IToHomapeBoii. - 10-e
u3z., ucrtp. u gom. - CII6. : MBan denopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Tekcr:
Herocpe/ICTBeHHbIM.

7. V3BecTnsi BBICIIMX YyueOHBIX 3aBeleHMHA. XUMUS U XUMUYecKasi TeXHOJIOTHS: Hay4yHO-
TexHUuecKni xypHan — ISSN 0579-2991.

B) MeToanueckue yKa3aHHs:

1. MumypuHa, O.A. OHepreTMka XWUMHUECKUX IIPOLIECCOB: MeTOAUYeCKHe yKas3aHus K
nabopaTopHbIM paboTam [0 AUCLUTUIMHE «XUMHS» /s OOydYaroluxcsi BCeX HarpaB/IeHUH
TIOATOTOBKHU U CIIelabHOCTel JHeBHOW (opMbl 00yuenus / O.A. MuirypuHa; MarHUTOrOpCcKHiA roc.
TexHUUeckKud yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. UI. HocoBa, 2016. — 11 c. —
TeKCT : HerocpeCTBEHHbIM.

2. Kongpga, JILI'. XwuMmuueckas TepMOJMHaMMKa: MeTOJWYeCKUe  yKa3aHusd  [Jid
CAMOCTOSITEJTbHOM pabOThl 10 JUCLUMIUIMHE «XUMMs» [ OOY4arolUXCs BCEX HarpaB/IeHUH
TIOJTOTOBKA W CrelyanbHOcTeld Bcex (opm obOyuenusi / JI.I. Kossima; MarHUTOrOpCKuM roc.
TexHUueckKud yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. UI. HocoBa, 2020. — 18 c. —
TeKcT : HerocpeACTBeHHbBIM.

3. Kosnsiga, JI.I'. CKOpOCTh XMMUUECKUX peakiuii U XUMUUeCcKoe paBHOBecue: MeToauueckue
yKa3aHus K J1abopaTopHbIM paboTam Mo AUCLUITHHE « XUMUsD» J171s1 00yUaroL[uXCsi BCeX HarpaBIeHU !
TIOJATOTOBKA W  CrieljdasibHOCTel Bcex Gopm o0yuenns / JLI. Komsaga, E.B. Tapaciok;
MarHuToropckuii roc. Texuuueckui yH-T uMm. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. 1.
Hocoga, 2020. —8 c. — TekcT : HenmocpejCTBeHHbIN.

4, PoguvonHoBa, H.M. Xwumuueckas KuHeTUKa. XHWMHUYECKOe paBHOBeCHE: MeTOJUuYeCKUe
yKa3aHusi [jIs CAMOCTOSITE/IbHOM pabOoThl TO [JUCLIMIUIMHE «XUMUs» [Jisi OOydaroIquxcsi BCeX
HarpaB/IeHUH TIOATOTOBKKA W CrielianbHOCTel Bcex ¢opm oOyuenuss / H.U. PoguonoBa, A.II.
[TonomapeB; MarHuToropckui roc. Texamueckui yH-T uM. I'. YI. HocoBa. — Marauroropck : MI'TY
uM. I'. UI. Hocoga, 2020. — 20 c. — TeKcT : Herocpe/ICTBeHHBbIH.

5. Yynposa, JI.B. PactBopbl: Meroauyeckass pa3paboTka K jabopaTOpHbIM paboTam 1O
JUCLIMTUTHE «XUMUsD» 7711 00yuaroIuxcsi BCeX HarpaB/ieHWi MOATOTOBKH M CTellabHOCTeH BCex
tdhopm obyuenus / JI.B. UynpoBa, T.M. KynukoBa; MarHuToropckuii roc. TexHuueckuii yH-T um. I'. 1.
Hocoga. — Marautoropck : MI'TY um. I'. 1. Hocoga, 2020. — 41 c. — TeKCT : Herocpe/|CTBeHHBbI.

6. Uymposa, JI.B. PacTBopbl: MeTojuueckasi pa3paboTKa K CaMOCTOATE/JIbLHOW pabore o
JUCLIMTUTAHE «XUMUsD» 711 00ydarouxcsi 10 BCeM HarlpaB/IeHUsIM TIOATOTOBKH U CITeL[HaTbHOCTSIM
Bcex (opm obyuenusi / JI.B. Uymnpora, 3.P. MymimHa, O.A. MumypuHa; MarHuToropckuii roc.
TexHUUeckud yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. . HocoBa, 2017. — 26 c. —
TeKCT : HerocpeCTBEHHbIM.

7. Konsiga, JI.T'. KosoniHbie pacTBOPBI: MeTOAMUeCKHe YKa3aHus K jlabopaTtopHoi paboTe 1o
IUCLUTIMHE «XUMUsD» 7151 00YYaroIIMXCsl 110 BCeM HarpaB/IeHHsIM TIOATOTOBKU M CIIEIMaTbHOCTSIM
Bcex (opm obyuenus / JI.T'. Konsga, JI.A. BoapsiH; MarHUTOrOPCKUA TOC. TeXHUYeCKUN YH-T uUM. I.
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N. HocoBa. — Marautoropck : MI'TY um. I'. . HocoBa, 2017. — 9 c. — TeKCT : HerocpeACTBeHHbIM.

8. Komapa, JI.I'. OkuUC/IHMTeNbHO-BOCCTAHOBUTE/IbHBIE peakLMU: MeTOJUUYeCKHe yKa3aHusl K
nabopaTopHOU paboTe MO JUCIUITIMHE «XHUMUS» /11 00y4YaroIMXCcsl BCeX HalpaB/eHUul MOATOTOBKU
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TexHUueckKud yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. UI. HocoBa, 2020. — 10 c. —
TeKcT : HerocpeACTBeHHbBIM.

9. Komapa, JLI. OKuC/IUTe/BHO-BOCCTAHOBUTE/IbHbIE peakLuu U 3JIeKTPOXUMUYecKue
TIPOLIeCChl: MeTOoZAMuecKasi pa3paboTKa K CaMOCTOSITeSTbHON paboTe it 00y4aroluXxcs 10 BCEM
HarpaB/IeHUsIM TIOITOTOBKU U CTelUanbHOCTAM BcexX (opm obyuenus / JI.I'. Konsza, E.B. Tapaciok,
3.P. MynnvHa; MarHuToropckuii roc. Texanyeckuii yH-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY
uM. I'. V1. Hocosa, 2017. — 41 c. — TekcT : HerocpeJCTBEHHBIH.

10. MumypuHa, O.A. OJileKTpOXMMHUYECKHEe TPOLeCChl: MeTOAMYeCKHe yKas3aHus K
nabopaTopHoi paboTe M0 JUCLUMIUTHHE «XHUMHsSI» [ji OOydarol[UXCsl 110 BCEM HarlpaB/eHUsIM
TOJTOTOBKA W CrieliarbHOCTSM Bcex ¢opm obyuenus / O.A. Mumypuna, H.M. PoauoHoBa;
MarHuroropckuii roc. Texumyecku yH-T uMm. ['. . HocoBa. — Marnutoropck : MI'TY um. I'. 1.
Hocoga, 2017. — 13 c. — TeKCT : Hemocpe/|CTBeHHbI.

r) [IporpammMHoe o6ecnieueHue u VIHTepHeT-pecypchI:

IIporpamMmmHoe ob6ecrieueHue

Haunmenosanue 10 Ne norosopa CpOK JerCTBUS JTUL[EH3UU

MS Windows 7 Professional(Ans|; 15,7 18 o1 08.10.2018 11.10.2021
KJ/1aCCOB)

MS Windows 7 Professional |, o, 15 1 97 06 2017 27.07.2018

(my1s1 KaccoB)

MS Office 2007 Professional ~ [Ne 135 ot 17.09.2007 beccpouHo

77ip cB00OO1HO pacrpocTpansgemoe I10 6eccpoyHO

FAR Manager cB0OOIHO pacrpocTpadsemoe ITO 6eccpoyHo

IIpodeccuoHanbHbIE 0a3bl JAHHBIX M HH(OPMaAMOHHBIE CIIPABOYHbIE CHCTEMbI
HasBsaHue Kypca Ccolika

OnekTpoHHas 6a3a mepuoguueckux uznaHuii East
View Information Services, OO0 «IBUC»
HarmonanbHasi ~ uHGOpMaI[MOHHO-aHATUTUUeCKast
cuctema — Poccuiickuii  uHAekc  HayuHoro[URL: https://elibrary.ru/project_risc.asp
rutuposadus (PMHII)
[MouckoBasi cuctema Akazemusi Google (Google
Scholar)
WudopmarnmonHas cucrema - EjavHoe OKHO
J0CcTyna K MHQOPMallMOHHEIM pecypcam
denepanbHOe  rocyjapcTBeHHoe  Oro/pKeTHOe
yupexjeHue «®DegepanbHbIT uHctutyT|URL: http://www1.fips.ru/
TIDOMBIIIIEHHON CO6CTBEHHOCTH»
Poccuiickass ~ ['ocypapcTBeHHas bubsmoTeka.
Karasioru
OneKTpoHHBIE pecypchl Oubmorekn MI'TY wum.
[".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. MaTepua/IbHO-TeXHUUYEeCKoe ofecrieyeHHue JUCIUILTHHBI



MaTepI/IaJIbHO-TEXHI/ILIECKOG obecrieueHue JUCLUIT/IMHBI BK/IFOUAeT:

Tun 1 Ha3BaHUe ayAUTOPUH

OcHallleHMe ayIuTOpUU

YueGHble ayAUTOPUU [J151 TIPOBEJIeHUS
3aHATUMN JIeKLIUOHHOT O THUIIA

MynbTuMeJUHHBIE cpefiCcTBa XpaHeHusl, nepenauu u
npefcTaBieHUs] UHQOpMaLIUU

YuebOHble aygUTOPUH AJiS IPOBeJeHus
1abopaTOPHBIX 3aHATUM, TPYTIOBLIX U
VH/MBHU/YaJbHBIX KOHCYJIbTAL[UH,
TeKyll|ero KOHTPOJIS U
NPOMeXYTOUHOM aTTecTaluu

Ob6opyioBaHMe /IS BBITIOJHEHHs 1ab0paTOpHBIX paboT,
XUMUUECKasi T0Cy/ia, PeaKTHBHI,
HarnsHble MaTepuyasibl: TaO/IULIBI, CXEMBI, T/1aKaThl.

[ToMeleHHsI AJIs CAMOCTOSITeILHON
paboThl 06yuarouxcs

[TepcoHanbHble KOMIbIOTEPHI ¢ TaketoM MS  Office,
BBIXOZIOM B VIHTEPHET W C [JOCTYIIOM B 3JIEKTPOHHYIO
MH(OpPMaIMOHHO-00pa30BaTeIbHYIO Cpe/ly YHUBEPCUTETA

TTomeleHus [i/isi XpaHEHUS U
NPO(UIAKTHUECKOTO
o0cy>xuBaHus yueOHOTO
obopyioBaHusi

Cresuiaxku, ceiidbl [y XpaHeHUsT yueOHOTO

obopyoBaHus
VHCTpyMeHTHI /iJist peMOHTa 1abopaTopHOro 060py0BaHUS.
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