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PaGouass mnporpamma cocraBieHa Ha ocHoBe ®OI'OC BO 1o HampaBlIeHHIO MOJATOTOBKH

27.03.04 YnpaBrieHue B TEXHUUYECKUX cHCTEMaX, yTBepxkaeHHoro nmpukazoMm MOuH P® ot 20.10.2015
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1. Iletn 0CcBOEHMSA M CLIUI/IMHBI
LlensiMu 0CBOEHUsI JUCLUIIIMHBI « XUMUsI» siBJisieTcs1 hopMUpoBaHue (yHAaMeHTalbHbIX 3HAHUM B
00J/1aCTH COBPEMEHHOW XUMHU, BK/TFOUAIOIINX OCHOBHBIE TIOHSTHS, 3aKOHbI U 3aKOHOMEPHOCTH,
OIMMCBIBAOIIMEe CBOMCTBA XUMUUECKHUX COeIMHEHUH; Pa3BUTHE HaBBIKOB CaMOCTOSITE/IbHOM pabOoThI,
HEOOXOIUMBIX [I/Is TPUMEHEHUs XMMUYeCKUX 3HAHWUI TIPY U3YUeHUH CreldaIbHbIX JUCIUIUIH U
JlanbHewnIer NpakTUYeCcKou esiTe/IbHOCTH.

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

MuciumimHa B1.6.11 «Xwumusi» BXxoguT B 0a30Byr0 uyacTh Osioka 1 oOpa3oBaTesbHOMN
TIPOrpPaMMBl.

i ¥3ydeHus: AUCIUIUTMHBI HeOOXOUMbI 3HAaHUS, YMEHHS W BJafieHusi, CPOPMUPOBaHHbIE B
pe3y/abTare TIOMy4eHUs cpefiHero (rmosiHoro) obiiero oOpa3oBaHUs T0 JUCLATIMHAM <« XHAMUS»,
«®Du3mkKa», «MareMaTHKa».

3HaHUS U yMeHUs 00yYaroL[uXCsi, TIOyUYeHHble TIPU M3Y4YeHWH JaHHOW AWCLUTUIMHBI OyAyT
HEOOXOMUMbI MM TIPU [la/IbHEHIIIEM W3yUeHUM Takux AUCHUIUIMH, Kak b1.5.08 «be3omacHocTb
YKU3He/IesITe/IbHOCTI».

3 KomnereHuuu o0yuarouierocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHSA AUCIUIUIMHBI U
IJIaHUpYyeMble pe3y/IbTaThl 00yJYeHust

B pe3ynbTaTe 0CBOEHUs JUCLIMTUIMHBI « XMMUs» 00YyUalOL[UICs o/DKeH 00/1aaTh Cieytomen
KOMIIeTeHLINEe:

CTpyKTypHBIY 371eMeHT [TnaHupyemble pe3y/ibTaThl 00yUYeHuUs

KOMITeTeHLIUU
OIlK-1
CTIOCOOHOCTBIO TIPE/ICTAB/ISATH a/[eKBAaTHYH0 COBPEMEHHOMY YPOBHIO 3HaHUIM HayuHYI0 KapTUHY MHpa
Ha OCHOBe 3HaHUsI OCHOBHBIX M0JI0’KE€HUH, 3aKOHOB ¥ METO/J0B eCTeCTBeHHbIX HAYK YU MaTeMaTUKU
3HaThb - OCHOBHble XHWMWUUECKHe TIOHSTHS, TIOJIO)KEHUSI U  3aKOHbI,
MO3BOJISIIOIIME TIPe/ICTaB/sATh afleKBaTHYI) COBDEMEHHYI0 Hay4HYIO
KapTHUHY MUPa;
- COBpeMeHHbIe HarpaB/ieHUs pa3BUTHsI HAyUHbIX TEOPUii;
- MeTOAbl TeOpeTUUeCKOro U 3KCIepUMEHTaJbHOTO HCCIeloBaHUS B
00acT¥ XUMUU
YmeTb - pellaTh pacueTHbIe 3a/lauy IPUMEHUTETbHO K MaTepyaty MporpaMMbl;
- TIPOTHO3MPOBaThb BO3MOXXHOCTb TMPOTEKAHUS] CaMOIPOU3BOJIbHBIX
TIPOLIECCOB B Pa3/IMYHbIX XMMUUECKUX CUCTEMax
Bnagets - HaBbIKAMU NIPUMEHEHUs] COBPEMEHHBIX XUMUUECKUX 3aKOHOB U TeOpUi
B rpocdeccroHaIbHOU [leATe/TbHOCTH;
- TIPAKTUYECKWMU HaBbIKAMU TEOPETUYECKOTO U SKCIePUMEHTabHOro
WCCieloBaHus ISl aZleKBaTHOTO Tpe/iCTaB/AeHUs] HayuyHOW KapTUHbI
Muypa

4. CTpyKTYypa U co/iep>XaHue JUCLUI/IHHBI

OO0r11ast TPYyI0€MKOCTh IUCIMIIMHBI COCTAB/ISIET 3 3aueTHBIX eiMHUIbI 108 akaz. uacos:
- KOHTaKTHas paboTa —12,7 aka/|. 4acog:
- ayauTopHasi paborta — 12 akaz.uaca;
- BHeayuTopHas — 0,7 akaz.uyaca
- camocTosTebHast pabota — 91,4 akaj.uaca.
—  TIOArOTOBKA K 3auery — 3,9 akaj. yacoB
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1. XuMnueckasi TepMOAHaMHKa 1 16 |-camocTosTe/TbHOE M3yUueHHe yueOHOM|3alyTa KOHTPOJILHOM paboThI. OIIK-1
Y HAYYHOU JIUTepaTypbl; -3yB
- perieHre KOHTPOJIbHOM paboThI.
2. X¥MHU4yeckasi KWHeTHhKa 1 16 |-camocTosiTeNIbHOE M3yueHHe yueOHOI|3alyTa KOHTPOILHOM paboThI. OIIK-1
Y Hay4YHOU JIUTepaTypsl; -3yB
- pellleHHe KOHTPOJILHOMW paboThI.
3. PacTBOpHI 1 2 4/2N 14 |- otopmeHre oTueTa no|3ammra JiaboparopHoii  pabotsl. |OITK-1
nabopaTopHbIM paboTam; 3almra KOHTPOJIbHOM paboThI. -3yB
-CaMOCTOsITe/IbHOe M3yuyeHue yueOHOU
Y HAYYHOU JIUTepaTypbl;
- pellieHWe KOHTPOJIBHOM paboThI.
4. JucriepcHble CUCTeMbI 1 14 |-camocTosiTe/IbHOE M3yueHHe yueOHOM |3alyTa KOHTPOJILHON PabOThI. OIIK-1
Y HAYYHOU JIUTepaTypbl; -3yB

- pellleHHe KOHTPOJIbHOM paboThI.
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5. OxkucmurensHo-| 1 14 |-camocTosiTe/IbHOE M3yueHHe yueOHOM |3alyTa KOHTPOJILHON PabOThI. OIIK-1
BOCCTaHOBHUTEJIbHBIE MIPOLIECCHI Y HAYYHOU JIUTepaTypbl; -3yB
- pellieHre KOHTPOJIbHOM paboThl.
6. DNeKTPOXUMHUUECKHEe CUCTEMBI 1 2 421 | 17,4 |- oopmsieHre oTyera no|3aiura JiabopatopHoii pabotsl. |OITK-1
nabopaTopHbIM paboTawm; 3aira KOHTPOJIbHOM paboThI. -3yB
-caMoCTosITe/TbHOe U3ydyeHre yueOHOM
Y Hay4YHOU JIUTepaTyphbl;
- pellieHHe KOHTPOJIbHOM paboThl.
HToro no AMCIUIUINHE: 1 4 8/41 | 91,4 KonTposnbHasi pabora,
3ayeT




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

B nmpoiecce mpenofiaBaHus  JUCHMITIMHBI ~ «XUMUSI»  TIPUMEHSIETCS  TPaJMLIMOHHAs
MH(POPMaLIMOHHO-KOMMYHHKAI[MOHHasi 0Opa3oBaTe/ibHble TeXHOJIOTHH.

Jlekiiuu TIpOXOAST Kak B uH(MOpMalMoHHOW (opme, T/le HMMeeT MeCcTO TocjefoBaTebHOe
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
MaTepuas 3apaHee BbIZIAeTCsl CTY/[eHTaM /IJisi CAaMOCTOSITe/TbHOTO U3yueHUsl, /I/Isl TIO/[ITOTOBKY BOTIPOCOB
JIeKTOPY, TaKUM 00pa3oMm, JIeKIUsI TIPOXO/IUT 110 TUITY BOTIPOCHI-OTBEThI-JUCKYCCHSI.

[ToMHMO 3TOTO B JIEKI[UM MOTYT UCIO/Ib30BaThCs 37IeMeHThI Po01eMHOT0 U3/oXKeHus. [IpobieMHast
JIeKIWsi HAUMHAETCS C BOMPOCOB, C MIOCTAHOBKHU TIPO0/IeMbl, KOTOPYIO B X0/l U3/I0KeHHsI MaTepHrasia
HeoOXoMMO periuTh. Takast eKIus TIpeCcTaB/seT co00M 3aHsATHe, TIPeToIararpliee
WHULIMMPOBAaHHOE TIpero/iaBaTesieM TpYBJieueHre ayAUTOPUH K PellleHHI0 KPYITHOM HayuHOU
npo06J/ieMbl, PACKPBIBAe€T BO3MOXXHBIE MYTU €€ PellleHHs, TT0OKa3biBaeT TEOPETUUYECKYIO U
MIPaKTUUeCKYH0 3HAUYMMOCTh JOCTHKeHui. Ha mpo6ieMHOM JIeKI[MM HOBOe 3HaHHe BBOJUTCS Kak
Heu3BeCTHoe /yisi oOyuaromuxcs. [TomyueHHast nH(opMalys yCBauBaeTCsl Kak TMUHOCTHOE OTKPBITHE
elle He U3BECTHOTO /it ce0st 3HaHMS.

Ocoboe mMecTo B TIporiecce Mpemno/aBaHust AUCIUTUTUHBI « XUMUSI» 3aHUMAIOT JIEKLUU C
WCTI0/Tb30BaHHEM JIEMOHCTPAI[MOHHOTO XUMUUECKOTO SKCTIepUMeHTa, KOTOPBIM IT03BOJIsIeT HanboJiee
TI0JTHO peasin30BaTh MeTO/] MpoOieMHOr0 00yUueHUst yepe3 TIOCTAHOBKY MPOOJIEM C TTOMOIIIBIO
J€EMOHCTPALIVK SIBJIEHUH, peaki[iii WK TpoijeccoB. Bo3MoXXHO 00be/iiHeHNEe B JIEKI[AOHHOM
W3/I0’)KeHUU TIPHeMOB MbIC/IEHHOTO U peasibHOTO 9KCIIePUMEeHTa, UTO /laeT BO3MOXKHOCTb ()OPMUPOBATh
3HaHUs O0Jiee BBICOKOM CTeTieHr 0000IIIeHHOCTH.

st peanu3aniuy THPOPMAIIMOHHO-KOMMYHHKAIIMOHHOW 00pa30BaTe/IbHON TeXHOJIOTUH TIPOBO/STCS
JIeKLMU-BH3yan3aLiiy, B X0/le KOTOPBIX U3/I0)KeHHe TeOPeTUUeCKOro MaTepHasa CONPOBOXKAeTCS
Tipe3eHTaLen.

JIeKLIMOHHBIN MaTepHas 3aKpervisieTcsl B X0oZie 71abopaTopHbIX paboT, B X0OZie KOTOPBIX yueOHast
paboTa TPOBOAWUTCS C peasbHBIMM XUMHUECKUMM BellecTBamMu. Ha jabopaTopHbIX paboTax
BBITIOJTHSIOTCS  TPYIITNIOBbIE WM WHAWBHUYyalbHbIe 3a[aHUsl TO MpoiAeHHOW Teme. IIpoBejeHue
nabopaTopHbIX paboT HeOOXOAMMO TIpeABapsATh UHCTPYKTA)XKEM I10 TpaBuiaM Oe30racHoi paboThl B
XUMUYeckod sabopatopuu. OCHOBHBIM YCIOBHEM [IOMyCKa CTYAE€HTOB K JiabopaTtopHoi pabore
ABJISIETCA UX 00si3aTe/bHasi TMOJATOTOBKA K HEM C COCTaBJIeHHEM TeOPeTHUeCKOro BBejeHus. [Ipu
TPOBE/JIEHUH /1a00paTOPHBIX 3aHATUH UCIIOB3YeTCS METO/, KOHTEKCTHOrO OOyueHHsi, KOTODBIM
TIO3BO/ISIET YCBOWUTH MaTepHaj TYTEM BLISB/IEHHUS CBSI3€M MeXAy KOHKPETHBbIM 3HAaHHEM M €ero
npuMmeHeHueM. Kpome Toro, 1ienecoobpa3HO  HCMO/Ib30BaTh  TEXHOJOTUIO  KOJUIEKTUBHOTO
B3aUMOo0OyueHusi (mapHyr0 paboTy) Tpex BH/OB: CTaTWyecKas Tapa, /JAWHAMWUecKas Tiapa,
BapHUallMOHHasl Tlapa; COBMeIIasi ee C TeXHOJIOTHeH MO/Y/IbHOTrO 00yueHUsl. BBIMOJHUB 3KCIIEPUMEHT,
oOyuatroruecst opMyIUpyIoT 0000IIeHHBIE BBIBO/IbI [T0 CEPUU OMBITOB, UCITOJ/Ib3YS TIPUEMbI aHAJIOTHH
Y CPaBHEHUSI.

CamocTosiTenbHast paboTa 00yJaroLuXcsl IBSIeTCS] OJHUM U3 HanboJiee 3((heKTUBHBIX CPe/ICTB
pa3BuTHs OTpeOHOCTH K OyayiiieMy camoobpa3oBanuio. CaMocTosiTesibHasi paboTa 00yJaromuxcst
BKJTFOUAeT B ce0s1 caMmble pa3HOoOpasHble (hopMbl yueOHOM /1eSTeTbHOCTH: BLIMIOJTHEHUE JOMAIITHUX
3a/laHui, 3aBepiieHre ohopmIIeHHs 1abopaTOPHBIX PabOT, IOATOTOBKA K PAKTUKYMY, U3yUueHUe
OCHOBHOTO U JIOTIOJTHUTEIbHOTO MaTepuasa no yueOHHUKaM U 1ocobusimM, uTeHre U popaboTKa
Hay4YHOU JIUTepaTypbl B OMO/IMOTEKe, HarMcaHye ped)epaToB U KYPCOBBIX paboT, MOATOTOBKA K
KOJITIOKBUyMaM, 3a4eTaM, UTOTOBOM aTTeCTal[|H.

CamocrosiTenibHasi pabota oOydarommxcsi [Jo/pKHa OBbITb HarpaB/ieHa Ha 3aKperuieHus
TEOPeTHUEeCKOr0 MaTepuasa, W3JI0KeHHOTO TIperiojiaBaTesieM, Ha MPOpabOTKy TeM, OTBeJEeHHbIX Ha
CaMOCTOSITe/TbHOe H3yueHHWe, Ha TO/TOTOBKY K JlabOpaTOPHBIM 3aHSITUSIM, BBITIOJTHEHHE AOMAIlIHUX
3a/laHUI U TIOAITOTOBKY K PyOe)KHOMY U 3aK/TFOUMTEIbHOMY KOHTPOJI0. [ToMuMo 3TOr0, 0Oyuarorimecs
TIPe/ICTaB/ISIFOT Pe3y/IbTaThl CBOeM CaMOCTOSITe/IbHOW PabOThI B BH/Ie Tpe3eHTar|H .

CamocTosiTenibHast paboTa 00yYaroLUXCsl 10 AUCIUTUTHHE « XHUMHUSsI» BK/IIOUAeT pelleHre 3azau



Y BbINIOJIHEHWE 3aJjaHuK  PenpoJyKTMBHOIO XapakTepa [0 aJrOpUTMYy, MpeAJioXKeHHOMY
TiperofiaBaresieM.

[Tpu poBeIeHUK PyOeXKHOTO U 3aK/TFOUNTETLHOTO KOHTPOJISI OCHOBHBIMH 3a/ladaMU, CTOSIIIIAMH
riepei TIperio/iaBaTesieM, SIBJISIFOTCS: BbISIBJIEHWEe CTeTleHW TMPaBUIbHOCTH, 00bema, TyOWHbI 3HaHWM,
YMEeHHM, HaBBIKOB, TIOJIy4YeHHbIX T[IPM W3YyU€HWU Kypca Hapsify C BbISIBAEHUEM CTeleHU
CaMOCTOSITeJIbHOCTH B TIPUMEHEHWH T10/yUeHHbIX 3HaHWM, YMeHUI U HaBbIKOB.

CoBpeMeHHbIe UHTePaKTHBHEIE CPe/ICTBA MO3BOJISIIOT KCTIePUMEHTUPOBAaTh C HOBBIMU (popMaMu
KOHTpOJ1si. OOyYaroLUMCsI TIpe/|/IaratoTCsl TeCThI U 3a/Iaudl B 37IEKTPOHHOM BUJIE, C
aBTOMaTU3UPOBAHHOM CUCTEMOM MPOBEPKH. B oT/iMuMe 0T 0ObIYHOTO TECTUPOBAHUS TaKOM CrIocob
KOHTPOJIsI TTI03BOJISIET CTYy/IeHTaM B Jit000e BpeMsi TIPOMTH TeCT, MPOaHaIM3UPOBaTh OLIMOKU U TTPOUTH
TeCT BTOPUYHO.

B nmomnonHeHUM K Kypcy «XWMHH» OOYyUaroIIUNACS MOXKeT TPOUTH B [JUCTAHL[MOHHOW (opme
oHaiiH-Kypc «Kak xumust o0bsICHSeT U M3MeHsieT OKpy»Karoumii mup». Kypc cocrout u3 10 nekuuid.
Kypc nekuuii maér TiepBOHaua/sbHOe TIPeJCTaB/eHWe O XUMHUU W €€ pOJIM B >KU3HU 4Ye/ioBeKa U
obmiectBa. OH COCTOMT U3 /IByX yacTel. ITepBasi M3 HUX PacCKa3bIBaeT O TOM, KaK XUMHS OOBSICHSIET
OKpY’KaroIUi MHpP: KaK yCTPOEeHbI BeIleCTBa, MOYeMy M KaK WIYT XUMHUYeCKrhe peaKl[uH, KaKue
Bell[eCTBa OTpe/iesisiioT CBOMCTBA JKUBBIX CHUCTeM. BTopasi uacTh TOCBsillleHa MPUK/IAJHBIM acTrieKTam
XVMUH: OHA TIOKa3bIBaeT, KaK XMMHUsI BJIUsieT Ha >KU3Hb 00IIeCTBa U yJIyulllaeT IMOBCeJHEBHYIO >KU3Hb
mofeil. B Hell paccka3biBaeTcsi O L[@HHBIX MPOAYKTaX XUMHUUECKOW MPOMBIIIIEHHOCTH, XUMHUUeCKUX
criocobax TIPOM3BO/ICTBA SHEPIUM W HOBBIX MaTepuasax, HOBBIX BeIeCTBAX, MCII0/Ib3yeMbIX B OBITY,
COBpeMeHHBIX CTEK/aX, MMrMeHTaX U KpackaX. EjkeHezenbHbIe 3aHATUS Oy[yT BK/IHOUATh MPOCMOTP
TeMaTUUeCKUX BU/EO/EeKLUM 1 BbITIOJIHEHME TeCTOBbIX 3a/jJaHuil C aBTOMAaTM3WPOBAHHOM MPOBEPKOM
pe3y/bTaTOB U TBOPYECKUX 3aJlaHWN C TIOCTeyroumMm obcyxaeHueM Ha dopyme. Kypc siBasercs
o61ieobpa3oBaTe/ibHBIM, He TpeOyeT CrieljiasbHOM MOATOTOBKY M PaCCUMTaH Ha IIMPOKYIO ayJUTOPHIO
ClylaTesiel, B MIEPBYIO ouepe/ib 00yJaroluxcsi HEXMMUUYECKUX BY30B U (DaKy/lbTETOB U JIFOZEH, yKe
TOJTYUMBILIMX BhICIIee OOpa3oBaHHe, HO >Kelarolux Oosibille y3HaTh 00 OKpysKarolleM Mupe Hu
TIOBBICUTB CBOM OOIIl€eHayUYHbIN YPOBEHb.

6. YueOHO-MeTOAMUECKOE 00ecrieyeHre CaMOCTOATEe/TbHOU PadoThl 00yYarIUXCs

CamocrosTenbHast paboTa 00yJarouxcs OApPa3/esieTcs Ha ayZUTOPHY0, KOTOpPast TPOUCXOJUT
KakK BO BpeMsi JJabOpaTOPHBIX 3aHSTHH, TaK M Ha TJIAHOBBIX KOHCY/IbTALUSAX, M HA BHEAYJUTOPHYIO,
TIPOMCXO/SAIIYI0 BO BPeMsI TIOJITOTOBKU CTYZIEHTaMH OTUETOB T10 J1Ta00paTOPHBLIM 3aHSATHSIM U
BBITTOJTHEHUS] JOMAIITHUX 3a/JaHUMN.

AypuTopHasi caMocTosiTesibHasi paboTa 00yyJaroIuxcst pejjriosiaraeT MPOXoyKjeHne TeCTUPOBAHUS
10 K&XX/I0MY pasziesly JUCLIMIUIMHEL TecThbl BK/IIOUAalOT TeopeTHYeCcKHe U MpakKTUUecKue 3a/jaHus,
OTBeThI Ha KOTOPbIe TPeOyIOT T/Ty0OKOro OHUMaHUsI M3yYeHHOT0 MaTepHrasa. TecTbl MOCTPOeHsI
eJMHOOOpa3HO: K KaKZ0My BOIIPOCY TpeZjlaraeTcsi UeThbipe BapyaHTa OTBETOB, CPed KOTOPBIX OJJUH
WM HECKOJIbKO NpaBU/IbHbIX. OOpaboTka pe3y/ibTaToB OCYILeCTB/ISIETCS ITyTeM COIOCTaB/IeHHS
TIOTyYeHHBIX pe3y/IbTaTOB C STa/JIOHHBIMH M TIPOTeKaeT 0ueHb ObICTPO. MakcuManibHOe KOJTMUeCTBO
Gas1oB B Kaxk/1o¥ TeMe Kypca — 10.

BapuaHmbl meMmamu4ecKux mecmoasbix 3ad0aHull 0719 meKyu,e2o
KOHMpons

Xumuyeckass mepmMooUHaMuKa

B Tectax 1o teme « XuMHUueckast TEpMO/IMHAMMKA» : TIEPBbIE I11€CTh 3a/]aHUH OIIeHHUBAIOTCS B
0,5 6anna, cempmoe — B 1 6as, a BOCbMOE, [IEBSTOE U IecsSIToe 3a/jaHust — B 2 Oasia.

Tecm Ne 1

1. TIpu paccMOTpPeHMM XMMHUECKOMH peakIui cucmemd O3Havaer:
a) HCXOJHbIe peareHThbl



0) TPOAYKTbI XMMUUYECKOUH peaKI[uu
B) peaKLMOHHbIN COCYJ
I) MCXO/HbIe peareHThbl U MPOAYKThI PeaKI U
2. TlepBbIii 3aKOH (TIepBOe Hauasa0) TePMOJIMHAMUKY MaTeMaTHYeCKU 3alTMChIBAaeTCs TakK:
a) PV =uRT B) K= A (- Ea/ RT)
6) K=R/Na r) AU= Q-W
3. B sK30TepMuuecKol peakivu:
a) SHTAJILITMS peaKlIMOHHOM cucTeMbl noBbiiiaeTcsi (AH > 0)
0) TerioBOM 3ddeKT peakiuu otpuriateneH (Q< 0)
B) SHTa/IbIMS peakLIMOHHOW cucTeMbl yMeHblaeTcsi (AH< 0)
T) ZlaB/ieHre PeaKI[MOHHOM CUCTeMbI MOBBIILIAeTCS
4. CraHpapTHble TeTuioBble 3P QeKThl MPUHATO 0003HAYATE:

a) AUcr B) Q 10157
6) AHozgg F) AHct
5. Kakwue u3 MpUBeJEeHHBIX peaK]_[I/II\/JI ABJIAKOTCSA BH'Z[OTEPMI/I‘IECKI/IMI/I?
a) %> N,+ 3/2 H,=NHj3;, AH = — 46 K/I>x/mo/1b
6) H.+ 4/2 0,= H,0, AH = -242 K[I)x/Mo0J1b
B) 15 Ny+ 15 0,= NO , AH = 90 K]Ix/MOob
)% H,+ 1 1,= HI, AH = 26 KIx/Morb

6. Kakast 13 HarmMCcaHHBIX HIDKe Peakldii OTBeYaeT TeryioTe oOpa3oBaHus oKcuza a3oTa (|| ) B
CTaH/JaPTHBIX yC/IOBUSIX?
a) 2 N,+ O=NO B) 2N, + 1% 0O, = NO
6) N + % O,= NO r) NH;+5/20,=2NO +3H,0
7. Tlpu BoccraHoBieHuu 16r okcuga Meau( || ) mo peakuuu :
CuO ) + C (pagur) = CU o + CoO (), OrI0TUIAOCH 22 KK TerIoThI.

OHTanbmus 00pa3oBaHus OKCUzAa Meau ( || ) paBHa:

a) 110 B)220,5
6) -200,5 r)735

8. [Hnsa peakuuun NiO ) + C pagur) = Ni o + CO (. OTipeiesiute BO3MOXXHOe HarlpaB/ieHHe
CaMOTPOM3BOJILHOTO TeUeHUs PeakLMy MPU CTaHJapTHBIX YCIOBUSX U MpU Temrepatype 627°C.

BelrecTso AH®s (KIk/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 ykakuTe 3HaueHUs 3Heprun ['nb6ca Mpy CcTaHAAPTHBIX YCIOBUSIX, TIPH TEMIIEPAType
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 MPU Pa3/IoXKeHUH KapOoHaTa KaslbLust?
a) yBelMurBaeTcst B) HE yMeHbIIIaeTCsl
0) yMeHbILIaeTCst T') He 3Hal0
10. laHHas1 peakiys:
2KC103 (TB) - 2KC1 (TB)+302 () AH<O
MOJKET CaMOIIPOM3BOJILHO TIPOTEKATh
a) B MPSIMOM HaripaB/ieHUH B) He MOJKeT MpoTeKaThb
0) B 0OpaTHOM HarpaB/eHUN I') He 3Hal0

XumMmuyeckasi KUHemukKa
B TeCTax I10 TeMe <<XI/IMI/I‘J€CKaH KHUHEeTHUKa». nepBoe, BTOpOE, TPETLe, quBepToe U 1riaroe Ba,Z[aHI/IH



otjeHuBatoTcs B 0,5 Oasia; 1iectoe, celbMoe, BOCbMOE, I€BATOE U JecsaToe — B 1 Ga, a
oJMHHa/1aToe — B 2,5 6anna.

Tecm Ne 1

1.

N

9.

Pa3zienn XMMUH, U3yYaroluii CKOPOCTH U MeXaHHU3Mbl XUMHUECKUX PeaKIUi, Ha3bIBaeTCst
a) XMMUYecKast TepMOIUHAMUKA
0) TepMOXUMHUST
B) XUMHUECKasi KHHETHKa
CKOpOCTbh XMMHUECKOH PeaKIuu — 37O ...
a) BpeMsi, 3a KOTOPOE TOJTHOCTBI0 PACXO/IyeTCs OTHO U3 UCXO/IHBIX BEIleCTB

0) U3MeHeHHe KOJTMUEeCTBa BellleCTBa peareHToB (WK MPOJYKTOB) Peakivy B eIMHULY BpDEMeHH

B eluHUIle 00beMa

B) KOJIMUECTBO Bell[eCTBa MPO/IYKTOB peaklid K MOMEeHTY OKOHUYaHUsI peakLin

B KaKuX eJUHHUIIAX BBIPAXKAETCSI CKOPOCTh XUMUUECKOU peakiuu?
a) Mosb 1 ¢ !
0) 6e3pa3mepHas BeJTMUMHA
B) MOJIL’ C
OT Kakux (haKTOPOB 3aBUCUT CKOPOCTb XUMUUECKUX PEaKIIUi?
a) OT MIPUPO/IbI PEarupyoIIUX BeleCTB
0) OT TemIiepaTyphI
B) OT 00BeMa peaki[MOHHOT0 COCy/ia
CocTosiHHe XUMUUYECKOTO PABHOBECHST 0OPATHUMBIX TIPOLIECCOB KOTMUECTBEHHO XapaKTepU3yeTCs

a) paBHOBECHBIMY KOHLIEHTpPALUsIMU MIPO/IYKTOB peakLin
0) sHepruel akTUBU3ALNH
B) KOHCTAHTOU paBHOBECHS
Kak 3anuceiBaeTcsi BbIpakeHUe [j1si CKOPOCTH pPeakLiiu
4 NO ot 6 H.O=4 NH3(F) +5 Oz(r)
a) V=K[NOJ[H,O] 6)V =Kk[NH5][O,] B)V =Kk[NOJ'[H0O]°
Kak 3anuiercs: BelpakeHue /1J1s1 KOHCTaHThI paBHOBecus peakuyu A + 2 B = C +D?
a) Ke = [C][D]/ [A][BF
6) Ke = [C][D]/[A][B]
B) Kp = [A][B] / [C][D]
Kakoii oTpe3ok Ha AuarpaMMe roKasbIBaeT 3HaueHue TerioBoro 3¢d@ekra peakyu?
a)l E _4

San

2
B) 3
'3 / ]
4

\4

X0/l peakLuu

YTo MO’KHO CKa3aTh O Peakliy, N300pa>keHHOW Ha JuarpaMMe K Boripocy 8?
a) 9K30TepMuYecKast peakiius
0) sHI0TEpMUYECKas PeaKLUs
B) peakIysi OMMChIBAET COCTOSIHHE PaBHOBECHS

10. PaBHOBecue peakuuu Fe ;0 4+ 4CO = 3Fe + 4CO,, AH>0

CMelLlaeTcsl BIIEBO.
a) MpY NOHW)KeHUH TeMIlepaTypbl
0) MpY TIOBBILIIEHUH TEMITEPaTYPhI



B) TPpH TMOBBIIIEHWN OdBJ/I€HUSA

11. Ans peakuyu C) + 2 H » ) = CH 4 TPy HEKOTOPOI TeMiiepaType KOHCTaHTa paBHOBeCHs paBHa
0,8. PaBHOBecHasi KOHLIeHTpaLMs BOAOPOZa paBHa 1,2 MoJib/n. Beruncinre MCXOAHYHO
KOHLIEHTPAL[1I0 BOOPO/a.

a) 1,2
0) 3,5
B) 5,0

Pacmsopsbi

B Tecrtax 1o Teme «PacTBOpbI»: TIEpBOe 3a/JjaHKe OlleHUBaeTcsi B 1 6asut; BTOpoe, TpeThe, ueTBepToe,
TISITOE U IIIecToe 3ajaHus - B 1,5 6aia; cebMoe, BOCbMOe, [IEBSITOE U IeCIToe — B
0,5 basia.

Tect Nel

1. Ana ypaBHeHus peakuun Cu SO, + KOH —--- cokpalweHHoe NUOHHoe
ypaBHeHue 3anuiieTcsa B Buge

1) 2K" + SOs* = K»SOq4

2) Cu* + S0, + 2K* + 20H" = Cu(OH),! + K,SO,

3) CuSO, + 20H = Cu(OH),! + SO/

4) Cu® + 20H = Cu(OH),l

2. Macca (B r) xnopuga Hatpusa B 300 vn 0,2 M pacTBopa paBHa
1)0,8 2) 3,51 3) 20 4) 1,24

3. 3HauyeHue PH 0,1 M pacTtBopa HCIO, paBHO
1)1 2)2 3) 11 4) 13

4. [Ana nogasneHus rugponusa xnopuga xpoma (IIl) cnegyer

1) no6aBUTHL COMSTHYIO KUC/IOTY
2) [mob6aBUTH I11€/I0Ub

3) pa30aBUTH pacTBOP BOAOMA
4) TIOBBICUTb TEMIIEPATypPy

5. B pa36aBsieHHOM pacTBope, NPUroToBAEeHHbIM U3 rngpocynbgara
Kanbuua U BoAbl, CyMMa KO3(p(puumeHTOB B ypaBHEHMN HEOGPATUMOIA
auccouunauyum pacTBOpeHHOro BewecTsa — 310

)3 2) 4 3)5 4)6

6. PacTBopuMoCTb OKcasnarta cepe6pa paBHa 3,27 - 102 r/ 100r H,O.
Onpepenute nponssegeHue pactesopumoctu Ag.C.0,
1)5-10" 2)1,16-10® 3)10,7-10°6 4)2,31-10

7. MaccoBasa fgona pacTBOpPeHHOro BelecTBa — 3TO OTHOLWEeHue

1) Macchl BelljecTBa K Macce BOZbl

2) KOJMUecTBa BelljeCTBa K 00beMy BOJIbI

3) Macchl BelllecTBa K Macce pacTBopa

4) Ko/MuecTBa BellecTBa K 00beMy pacTBopa



8. K cnabbim 3nekTposiutam OTHOCUTCHA ...

1) TUApPOKCU] aMMOHUS
2) TUJPOKCHUJ, Kamusi

3) XJIopU[ Ka/lbLUs

4) MapraHiioBasi KUC/I0Ta

9.  M3BECTHO, YTO BOAHbIE PACTBOPbI MHOTUX COJIEeli MOTyT MMETb LLE/TOUHYIO
unu kucnyto cpepy. NMpuumnHoi aToro sBNsieTcA ...

1) anekTposu3 coseit
2) [YCTIPOTIOPLMOHUPOBaHUe CoJieid
3) rujapaTUpOBaHUe coJjiel
4) ruAponu3 cosen
10.3Hauenue PH uucToit Bogbl pu 25°C cocTaB/sieT

1)1 2) 7 3) 0 4) 10

Marnuroropckuii TexHuueckui yHuBepcuteT uM. I.1.HocoBa

JucnepcHble cucmembl

B TecTax 1o teme «/IucriepcHbIe CUCTEMbI»: IEPBOE, BTOPOE, TPEThe U UeTBEpPTOe 3aaHus
OLIeHMBarOTCsA B 1 Oasit; msiToe U 1mecToe 3afaHus - B 3 Oasia.

Tecm Nel

1. YkaxuTe pa3Mepbl 4YaCTHUL] KO/UVIOUJHBIX CUCTEM
1) wmeHblie 1 HM
2) 6osbiie 100 HM
3) ot 1Hm g0 100 HM

2. Kakue noHsI criocOOHBI BbI3BaTh KOATyJISLIMIO KOJIJIOM/IA, UaCTULIbI KOTOPOT'O UMEIOT

TIOJIOKUTE/IbHBIN 3apsifi?
1) kaTHoHBbI
2) aHUOHBI
3) mnonsipHbIe MOJEKYJ/
3. 151 KaKoro 3/71eKTpo/MTa Mopor KoaryJ/siuy KO/UIOU/ja € TIOJIOXKUTEeNbHO 3apsKeHHOM YacTHLied

JIO/DKeH ObITb HauMeHBIITNM?
1) xnopuj Kanus
2) cynbdat Kanus
3) optodocdaT Kanus

Mutiesnia 307151 IMeeT CTPOeHue: {[Fe(OH);]» n Fe*" -(3n —x) CI'} x CI"

KaKOU 3/IeKTPOJIUT UTPaeT PoJib HOHHOTO CTabuM3aTopa?

4) xnopup xene3sa (111)
5) Boja
6) TUIPOKCHUJ Kaus
4. Tlpu B3aumogeirictBur 20 mu 0,001H nutpara cBunua (11) ¢ 10 ma 0,02H cynbedata kanus
obpa3yetcs 307k cynbdara cBunija (l11). K kakomy 3/1eKTpoaly [0/DKHBI TIepeMelaTbCsl YaCTHULIbI
JIUCTIePCHOM (pa3bl MPU 371eKTPoU3e?
1) HaxoJsTCS B COCTOSIHUM IMHAMUUECKOTO PABHOBECUS
2) K Karogy
3) K aHogy
5. B aBe Konbb1 HasmuTo 110 50 MJT 307151 THAPOKCH/IA XKeste3a. [jist Toro uyToObl BEI3BaTh
KOaryJisiLjuio 307151 moTpeboBanioch o6aBUTh: B TiepBYyo — 5,3 M 1H pacTBopa xopuja
Kanus; B Apyryto — 18,7 ma 0,001H pactBopa ¢docdara Hatpus. Beruuciute nopor
KOaryJisifu Ka)kK0To 3/1eKTPOJIUTA.



Okuc/siume/sibHO-BOCCMaHoBUMe/IbHbIe hpoyecchbl

B Tectax 1o Teme «OKHC/TUTETLHO-BOCCTAaHOBUTE/TbHBIE TTPOLIECCHI»: TIEPBOE, BTOPOE, TPEThE,
YyeTBEPTOe U MATOe 3a/laHus oljeHuBaroTcs B 0,5 6asia; mectoe — B 1 6asut; ceibMoe ¥ BOCbMOE — B 2
Oanna, a JeBsToe — B 2,5 0a//IoB.

Tecm Ne 1

1. OKkucnutenb — 3TO aTOM, MOJIEKY/1a UIN UOH, KOTOPbIN ...

1) yBe/nMuMBaeT CBOIO CTeNeHb OKUC/IeHUS
2) TIpUHUMAET 3JIEKTPOHBI
3) OTZAaeT CBOM 3JIEKTPOHBI

2. Tlpouecc BOCCTaHOB/IEHUS MMeeT MEeCTO B C/lyuyae, Koraa ...

1) HeliTpasbHbIe aTOMBbI [TPEBPALLIAIOTCS B [OI0XKUTE/IbHO-3apsDKeHHbIe NOHbI
2) TONOXXUTeJIbHBIN 3apsij, MOHA YMEeHbIIaeTC s
3) oTpuLaTe/NbHBIN 3apsi/ MOHA YBeTUYUBaeTCs

3. U3 npeacTtaBneHHbIX HUXe peakuui K OBP gaucnponopunoHupoBaHus
NPUHAANIEXMUT ...

1) S+ 2HNO; = H,SO, + 2NO

2) 2H202 = 2H20 + 02

3) Mg+ S =MgS

4. K BoccTaHOBUTENSAM OTHOCSATCHA ...

1) MeTtansbl, BOZOPOZ, YIA€pOs,
2) aKTUBHbIe HEMeTasl/bl
3) a/eMeHTbI, HaXO/AINecs B CpefiHel YacTy MepUoAuUeCcKOoi CUCTeMbI

5. CrteneHu oKUCNeHUs Kucnopoga a) B Boge v 6) B nepokcuge sBogopoaa
COOTBETCTBEHHO paBHbI ...

1) a)—2;6)-2

2) a)—-2;6)+2

3) a)—-2;6)-1

6. MepmaHraHar kanma B OBP, npoTekawowmx B KUCNOA cpege,
BOCCTaHaB/iMuBaeTcsa Ao ...
1) katuona Mn**

2) MasrasHaT-uoHa MnO,*—
3) okcuga maprasua (II) MnO

7. B peakuuu, nporekatowein no cxeme Cr,S; + KNO; 2 K,CrO, + K,SO, + NO
OKUCJIEHUIO nogBeprarnTcAa cieanyouine 3/ieMeHTbl ...

1) a3oT u cepa

2) cepa U Xpom

3) XpoM U a30T

8. CymMa K03((UIMeHTOB B peaklUy, pUBe/leHHOW B Borpoce Ne 7 paBHa ...
26 2) 18 3) 35

9. Cymma koacdhcpuumeHtoB B peakunm KMnO, + HClyu, = ... paBHa
30 2) 26 3) 35

BHEKTPOXI/IMI/I‘IECKI/IE CHUCTEMBbI



B Tectax mo Teme «JDJIeKTPOXUMHUUECKHWE CHUCTEMbI»: IepBOe, BTOpOe U TIsiTOe 3aJaHusl
olieHHBarOTCs B 1 6asut; TpeTbe U UeTBepTOe 3a/jaHus— B 1,5 Oasia; mectoe ¥ cebMoe — B 2 Oasia.
Tect Nel
1. DneKTpojHbIM MOTeHLMal ONpeJe/siioT M0 YPaBHEHUIO ...
1) HepHcra
2) MenpeneeBa-KnaneiipoHa
3) BonbipvaHa
4) Appenuyca
2. Paccuuraiite 3/1C ranbBanuueckoro 3nemMeHTa Mg|MgSO.||CuSO,|Cu npu cTaHAapTHBIX
YCJIOBUSIX
1) —2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakwue npoyKTel 00pa3yroTcsi Ha KaTo/ie TIPH J1eKTPOJIM3e PacTBOpa HUTpara cepebpa?
1) Bogopof
2) cepebpo
3) a30THasi KUC/I0Ta
4) KUCIIopO[,
4. Ykaxure cyMMy KO3(QULMEHTOB B ypaBHEHWH 3/1eKTpoJiM3a pacTBopa Hutpara meau (1I)
1) 12
2) 11
3) 10
4) 8
5. Kakasi u3 nipuBe/IeHHbIX OKUC/IUTETIbHO-BOCCTAHOBUTE/ILHBIX PeaKI[vii MpoTeKaeT
CaMOTIPOM3BOJILHO B MPSIMOM HaripaB/ieHUN ?
1). FeSO,+ Cu - ...
2) CuSO, + Fe — ...
3) CuSO, + Na — ...
4) HCI+ Cu - ...
6. Brlunc/ivTe Maccy I[UHKA, TIOYUYeHHOTO TIPU 37IeKTposin3e Cy/bdaTa L[UHKA, KOTOPbIN
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 U MOJIEKY/ISIDHOE YpaBHeHHe Peakiivu,
TIpOTeKarolLell NPy 3/IeKTPOXMMUYECKOW KOPPO31H rajibBaHonapsl Zn|Mg B CepHOKUC/ION
cpefie. B oTBeTe yKaxkuTe cyMMy KO3(D(PULIEHTOB B MOJIEKYJ/IIPHOM YPaBHEHUHU.
1) 6
2) 5
3) 4
4) 8

BHeayautopHasi camocTosiTe/lbHasi paboTa 00y4arOIUXCsl OCYILECTB/ISIETCS B BUIE U3YUEHUS
JIUTepaTyphl TI0 COOTBETCTBYIOIEMY pa3Ziesly C TpopaboTKoW MaTepwasa; oGpopMIIeHHUs OTYETOB 10
nabopaTopHbLIM paboTaM U BBITIOJTHEHUS TOMAIITHUX 3a/IaHUH.

BapuaHTbhI TeMaTHUeCKHX JOMAaIIHUX 3afiaHHUH /i/isi BHeayJUTOPHOI CaMOCTOATe/IbHOM
PabdoTHI CTY/IEHTOB TI0 TeMaM

HJomainnee 3aganue Ne 1

1o TreMe «XUMHUecKas TeEPMOJUHAMHUKA»

B pomaiiiHeM 3a/jaHUM 10 TeMe « XMMUYecKast TEpMO/IMHAMUKay: TiepBasi 3a/layua OIleHUBaeTcs B 2,5
Oasta; BTOpast — B 1,5 6ania; TpeThsi — B 1 Gant.



3apgaya Nel

Hns peakuuu CHy ) + CO, ) = 2 CO (y + 2 Hy () OnpeeniiTe BO3MOXXHOe Harpas/ieHHe
CaMOIPOM3BOJILHOTO TeUeHHs! PeaKL[|y MPU CTaHJAPTHBIX YCIO0BUSX U rpu Temrieparype T = 927 °C,
ec/iv TerioBou 3deKT peakiuu [0 3aZlaHHOMN TemriepaTyphl He U3MEHUTCS. YKa)KUTe: a) BbiZIeJseTCs
WJIY TIOTJIOLIAeTCsl SHEPTHs B X0/le peakiuu; 0) MPUUUHY HaliZleHHOTO U3MeHeHUsI SHTPOIIHH.
PaccunraiiTe TemniepaTypy Hauasa peakLUy.

3apgaya Ne2

Borurcnute TennoBoi 3ddekT peakuuu: CaC; « + 2 H,Or) = Ca(OH); « + CoHs (), Monb3ysch
CTaHZAPTHBIMM TETIOTaMU 00pa30BaHKsI pearupyroiux BeiriectB. CKOILKO TETUIOTHI BBIZIETUTCS UIN
TOT/IOTUTCS Tipy obpa3oBanuu 2,24 1 C,Hy?

3apgaua Ne3
[To TepMOXUMHUECKUM YPAaBHEHUsIM pacCurTaiiTe TerioBoi 3PdeKT peakijuu:
H,n + COy = CO y + Ho O(y. TepMmoxumMHueckyie ypaBHeHUS:

a) H, ) + 15 0, = H,O ©)» AH = -241,9 K,[[)K,
6) 2 CO () + OZ([‘) =2 COz (r)s AH = -566,2 KI[)K

HJomainnee 3aganue No 2

o TeMe «XuMHUYeCKasd KHHEeTUKa»

B pomaiiiHeM 3a/jaHUM 10 TeMe « XMMUYecKast KWHEeTHKa»: TiepBast 3ajiaua oljeHuBaeTcs B 1,5 6ara;
BTOpas — B 0,5 Oasia; TpeThs, ueTBepTas 1 nsTast — B 1 Gas.

3apgayva Nel

Peakuus niporekaet 1o ypasHeHuto: O, ) +2 CO ) = 2 CO; (. HauanbHble KOHL|eHTpaLu
pearvpyoLux BelllecTB paBHbl: [O:] = 1,2 monw/a, [CO]J= 0,8 Mmosb/n. Bo CKO/BKO pa3 u3MeHUTCS
CKOPOCTb TMpPsIMOM peaklyu, Korja rnpopearupyet 30% CO? Bo CK0/IbKO pa3 U3MEeHSITCS CKOPOCTH
TIPUMOM ¥ 0OpaTHOM peakivu, ec/ii YBeJIMUUTh JJaB/ieHre B CUCTeMe B /1Ba pa3a’?

3apgauva Ne2

ITpu temmeparype 40 °C HeKOTOpPOe KOJIMUYECTBO BEIIeCTBA BCTYIAET B PeaKLuio 3a 20MHH.
PaccuuTaiiTe BpeMs1, P KOTOPOM 3TO Ke KOJIMUeCTBO BellleCTBa BCTYNUT B peakLi1io [pH
temriepatype 200 °C, ec/ii TemriepaTypHbiii KO3(GGUIMEHT CKOPOCTH peakiLiiy paBeH 2. Bo CKoIbKO
pa3 U3MEHUTCS TIPY 3TOM CKOPOCTb peakLuu?

3apgayva Ne3

HaligyTe Haua/ibHble KOHLIEHTPAL[MX UCXO/IHBIX BEIlleCTB U KOHCTAaHTY PaBHOBECHsI PeaKLUu:
Fe (7 + H,O ( = FeO () + Ha (), /i paBHOBeCHbBIe KOHLIEHTPAaLIMK Pearupyroijux Bell[eCTB paBHbI:
[H,O]=0,3mons/1, [Hz] = 0,4 Mo/w/m.

3agava Ne4

Ins peakimonHow cucteMbl: CO ) + H,O ) = CO; vy + Ha () Haua/ibHble KOHLIEHTPAl[UX PaBHBI:
[H,O] = 0,5 mosw/n, [CO] = 0,6 Mmonb/n. Onipefjenvte KOHIIEHTPAI[UKU BCeX BeI|eCTB B MOMEHT
pPaBHOBECHS, eC/TA KOHCTaHTa paBHOBeCHs paBHa 1,45.

3apgaya Ne5

BBIpa3I/ITe yepe3 KOHLEHTPALMKY pedareHTOB KOHCTAHTBI pPaBHOBECHA C/IeYHOINUX peaKuHﬁ:
Nz(r) +3 Hz(r) =2 NH3(1~), AH = -92,2 K,Z[)K;

COz(r) + C(T) =2 CO(F), AH = +160,5 K,[[)K;
CO(r) + HzO(p) =CO, () + HQ(F), AH = -41,]_ K,Z[)K



YKakuTe HaripaB/ieHHe CMeLeHUs XMMUYeCKOT0 PaBHOBECHSI 3TUX PeakKLUii: a) NPy NMOHWKEeHUU
TeMIiepaTyphbl, eC/iv /iaBjieHre TIOCTOSIHHO; 0) TIpY TIOBLIILIEHUH [JaB/IeHUs, eC/TA TeMIiepaTtypa
MOCTOSIHHA.

HJomainnee 3aganue Ne 3

no reme «PacTrBopni»

B momaiiiHeM 3a/jaHUM 110 TeMe «PacTBOpBI»: TiepBasi, BTOpasi, TPEThbs U MsITas 3alauv OI[eHUBAeTCs B
1 6asur; yeTBepTasi U mectas — B 0,5 6asia.

3agaua Nel
B kakom o0beme Bozibl ciieiyeT pactBopuTh 135r SnCl, asst mostyuenust 3M pacTBopa X/opHjia
osioBa (II) ¢ mnotHocThIO p = 1,405 r/mMn?

PaccuuraiiTe: a) MacCOBYIO ZIOJTIO BEIL[eCTBA B PACTBOPe; 0) MOJISIPHYI0 KOHLIEHTPALIIO
5KBUBAJIEHTA; B) MOJIS/ILHOCTD; T') TUTP; 1) MOJIbHYIO JIO/TH0 BelllecTBa B pacTBOPe.

3apgauva Ne2

3aKOHUMTE MOJIEKY/ISIPHbIE M HAlMILIUTe COKpall|eHHble MOHHbIEe YPaBHEHUs peakLuii
B3aUMO/IENCTBUS CJIeAYIOLIUX BeleCTB:

HBr + NaOH -
AgNO3 + H,S -
MgCl, + KOH -
CaF, + HCI -
Sb(OH)3 + HzSO4 -
Sh(OH); + NaOH —

3apgaua Ne3
CocTaBbTe 110 ABd MOJIEKYJIAPDHBIX YPaBHEHUSA peaKLlI/Iﬁ K CjieAYHOILIUM MOHHBIM:

Ba** + CrO, — BaCrOy

NH,” + OH - NH.OH;
ZnS + 2H" - Zn*" +H,S

3apgava Ne4

Borunciute pH 0,05M pacTBopa cepHOM KHCIOTHI.

3agaya Neb5

Kakwue u3 crepytoiux coseli mogsepratorcs ruiponnsy: Na,SiOs. Cu(NOs),. KBr? CocraBbTe
VMOHHbIe Y MOJIEKY/ISIpHbIe YpaBHEHUsI TU/IPOJiM3a COOTBeTCTBYIOIIMX cosied. Kakoe 3HaueHue pH (<
WMu> 7) UIMEIOT pacTBOPhBI 3THUX COJiel?

3apgaya N6

Haiinure nipousBeeHre pactBopuMocTtyl PbCly, eciu B 200 M Bogwl pacTBopsieTcst 2,17 T 3Toro
COeJMHEHUS.

[lomarnHee 3aganue No 4

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

B pomariHem 3asannu 1o TeMe «OKUC/IWTebHO-BOCCTAHOBUTE/IbHBIE MPOLIeCChI»: TiepBasi 3aZaua
olleHuBaetcs B 1,5 O6asta; BTopasi — B 2,5 6asia; Tpetbs — B 1 Gas.

3agava Nel

[Togb6epute K03 PULIMEHTHI B ypaBHEHUSIX OKUCTUTETbHO-BOCCTAHOBUTETbHBIX PeaKLi. Y KaKuUTe



THI KaXX/I0M peakiyu.

PaccuuraliTe 3/1eKTPOJBIDKYLLYIO CUTY U OMpeZie/iuTe HarpaB/ieHre CaMONPOU3BOJILHOTO
MpPOTeKaHUs TIePBOM peakl[uu MIPU CTaHIapTHBIX YCIOBUSIX, UCTI0JIb3Ys 3HAUEHUsI OKUC/TUTeTbHO-
BOCCTAHOBUTEJIbHBIX MTOTEHLIUA/IOB:

HJ + H3PO4 - Jz + H3P03 + HzO

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

H[AuCl,] + H,O, + NaOH - Au + NaCl + O, + H,O
NH4R€O4 +H2 - Re + NH3 + HZO

KBrO - O, + KBr

3apgaua Ne2

CocTaBbTe YPaBHEHHSA OKHC/TUTE/IbHO-BOCCTAHOBUTE/IbHBIX peaKuHﬁl

KMnO, + NaNO; + H,O -
NaCrO, + H,O, + NaOH -
BI(OH)3 + Na»S;05 + NaOH -
Bl 203 + C d

Mg + HNOs gas) —

3apgaya Ne3

[laHbl Be OKUCIUTeNTbHO-BOCCcTaHOBUTebHBIe Tlapbl: KNO,, KNOs; u Pb(NO3),, PbO.. [Tonb3ysch
Tab/MLIeN CTaHZAPTHBIX OKUC/TUTE/TbHO-BOCCTAaHOBUTE/TLHBIX TTOTEHI[UA/IOB, COCTAaBbTe ypaBHEHHE
BO3MOXXHOM peakliy B yKazaHHOU cpefie (HNO;). PaccuunTaiiTe 3HaueHue 3/1€KTPOABIDKYILEN CUJTBI
peakLuu.

Jdomaiunee 3aganue No 5

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

B momaiiiHeM 3a/1aHUM 10 TeMe «DNeKTPOXUMHUUYEeCKHe CUCTEMbI»: TIepBast 3a/laua OLleHHUBaeTcs B 1
Oasut; BTOpasi — B 1,5 6ania; TpeThbs — B 2,5 Oasna.

3apgava Nel

CocTaBbTe 3/1eKTPOHHO-MOHHbIE YPaBHEHUS 3/IEKTPOJHBIX MPOLIECCOB Y MOJIEKYJISIPHOE ypaBHeHVe
TOKOOOpa3yrollel peakiyuy, MpoTeKaroleid py padoTe rasibBaHuueckoro 3nemeHTa Co/Co(NOs), //
Al(NOs)s/Al. Paccuuraiite 3/1C (E) ranbBaHUUYeCKOro 3/ieMeHTa MPY CTaHAAPTHBIX YCIOBHUSIX.

[TpyHsAB NoTeHLMan aHo/ja paBHbIM CTaHZAAPTHOMY 3HAaUeHUI0, pacCUuMTalTe KOHL[eHTPaLUo
KaTMOHOB MeTasl/la B KaTOLHOM pacTBope, Ipyu KoTopoi 3/]C rasbBaHUUeCKOro 3/1eMeHTa
yMeHbLuTCs Ha 0,02B.

3apgaua Ne2

[TpuBeauTEe CXEMBI 3/IEKTPOAHBIX MPOLIECCOB M MOJIEKY/ISIPHbIe YpaBHEHUS PeaKLUii, TTPOTeKaroIuX
TIPH 37IeKTPOXUMUUYECKOUN Koppo3uu rajibBaHomnapbl Co/Ni: a) B Kuc/ioi cpejie; 0) BO BTaKHOM
BO3/yXe.

Onpepenute yObIIL MacChl aHOZA TIPU KOPPO3UH B KUCJ/ION cpefie 3a 20 MUH, eC/Ti CKOPOCTb
Koppo3uu coctaBuia 0,01 r/u.

3agaya Ne3

CocTaBbTe 3/1eKTPOHHO-HOHHbIE YpaBHEHUSI 3/1IeKTPOJHBIX MPOLIeCCOB (aHOJ UHEPTHBIN) U
MOJIEKY/ISIPHOE yYpaBHEeHNe peakLiiH, MPOUCXO/SLeN MPH 3/1eKTPO/IU3e:

a) pacriaBa NaOH;
6) pactBopa CoSO,,
BbrunciuTe pakTryeckoe KOJMUECTBO MeTaslia, To/TyueHHOTO Ha KaTo/ie TPH 3/7IeKTPOJIN3e



Co(NO:3),, ecu 3/1eKTpON3 TIPOBOW/IN B TeueHUH 1 4. Brixoz mMeTasiia mo TOKy coctaBua 85%.

YKa)kuTe BO3MOXXHbIE IMPUYKMHBI YMEHbIIEHHWA BbIXO[4d ME€Ta/l/Ia 110 CPABHEHUIO C PACUETHBIM.

BAPUAHT Ne 1

BapmuaHT JoMaliHei KOHTPOIbHON PadoThI

TEMA 3AJAHUE
3aganue 1. OKOHuUaHWe 3/IEKTPOHHOK (GopMyJbl ....68°6p". YKaxuTe
II0JIO)KEHME 3JIeMeHTa B IepPUOJUYeCKOM CHUCTeMe: IIepuof, TIpyMILy,
Tema 1. NIOATPYIILy, Ha3BaTh 71eMeHT. CocTaBbTe 3/IeKTPOHHYIO (POpPMyJly aToMa
Ilepunopnueckasn /IeMeHTa. YKaXuTe 3J/IeKTPOHHOe CeMelMCTBO, MeTal/l WIA HeMeTalll.

CHUCTEéMaA 3JIEMEHTOB
CTpO€HHE aTOMA

CocTaBbTe  371eKTPOHHO-Tpapuyeckyro (Gopmynay A yKa3aHHbIX
JIEKTPOHOB B HOPMa/IbHOM COCTOSIHUM.
3apanue 2. VYKasaTb BCe KBaHTOBble UMC/IA /[JI1 3JI€KTPOHOB,

OTBEYaKOIUX C/IeVIOIEeH 3/1eKTPOHHOMI (hopmyie 5p°

Tema 2.
Kuc/10THO-0CHOBHBIE
CBOJNICTBA BeleCTB

3apanue. CocTaBbTe ypaBHEHUs peakIvid, IPX TIOMOIIY KOTOPBIX MOKHO
OCYILL[eCTBUTH CJIeZIyIOLIMe TIpeBpalleH st
Zn — Zn0 — ZnCl, — Zn(OH),—Na,[Zn(OH).]

3apanue 1. [Ina peakumu FesOuxy + Hory = 3FeOk) + HoOq orpenemnvre
BO3MOKHOe HallpaB/leHMe CaMOIPOM3BO/ILHOIO TeYeHUs] peakLyyd IIpy
CTaHZIAPTHBIX YCJIOBMSX W TpH Temreparype t =1227°C, ewm TervioBoi

Tema 3. 3(exT o 33jaHHON TeMIriepaTypbl He U3MEHWTCSL.
XuMuyeckas YKakuTe: a) BbIIE/SIETCS WIM TIOTVIOIAeTCS SHEPrusl B Xofe peakiyH; 0)
TepMOJUHaMMKa MPUUMHY HalIeHHOTO W3MEHeHUsl SHTPOrMU. Paccuuraiire Temriepatypy, Mpu
KOTOPOMH yCTaHaB/IMBAeTCsl pABHOBECHE U IPOMCXOUT cMeHa 3Haka AG.
3aganue 2. Boraucivre terioBod 3tdekt peakimu 3Fe;Oqk) + 8Alxk) =
4A1,05x) + 9Fex), TMOMb3ysCh CTaHAAPTHBIMU SHTATBIMAMUA 00pa30BaHMs
pearvpyroiyix BellectB (mpwioxkeHde 3). CKOMbKO TeryioThl BbIAETATCS
(mornotuTcst) pu obpa3oBaHuy Beltlectsa Fe B KoymiuecTse 56 r?
3aganue 1. TemmnepaTypHbld Ko3(@uieHT peakiuu paBeH 2,5. Kak
Tema 4. M3MEHUTCSl CKOPOCTb peaklUM: a) MpU TMOBBILIEHWH TemriepaTtypbl oT 60
XuMHYeCcKas 10 100°C; 6) pu oxXaXKJeHUH peakMoHHON cMecH oT 50 g0 30°C?
KWHeTHUKa U 3apanue 2. [Ins obpatumoit peakiyn Fe;Oux) + Hyp = 3FeOk) + H.Op
XHMHUYecKoe 3aMuilInTe BbIpakeHue KOHCTaHThl paBHOBecuss AHC, k/Dx = + 69,8.
paBHOBecHe [TpeasioxkuTe CriocoObl yBeIMUeHHsT KOHLIEHTPAI[K MTPOAYKTOB PeaKIIHH.

Tema 5. PacTBOpBI

3aganue 1. B 180 mu Bozbl pacTtBopeHo 20 1 cyabghaTa Mapraiia.
[Tonyuuncs pactBop mioTHOCTHIO 1,101 r/Mi1. Berunciivte MOSIpHYTO,
HOpPMasbHY0, MOJISIbHYIO KOHLIEHTPaLMy U MacCOBYIO JI0/TE0
pPacTBOPEHHOTO BellleCTBa.

3aganue 2. CocraBbTe MOJIEKY/IsIPHbIe 1 MIOHHO-MOJIEKYJISIpHbIe
ypaBHeHHs peakl1ii B3aMMO/IeHCTBYSI B PACTBOPAX MEXY:

Bi>(SO4); 1 NaOH; FeCl; u HsS;
NH4OH u MHClz, HzSO4 nu Ba(OH)z
3aganne 3. CocraBbTe MOHHO-MOJIEKY/ISIPHBIE M MOJIEKYJ/IsIpHbIe

ypaBHeHus1 rujponusa coneit Na,SiOs;, SbCls;, Rb,SO4. Kakoe 3HaueHue
pH (>7, <7) uMer0T pacTBOpHBI 3TUX COJIEN?

Tema 6.
OKuCcIUTEbHO-
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
J3JIGKTPOHHBbIE YPaBHEHUA MPOLECCOB OKKWC/I€EHUA U BOCCTaHOBJ/IEHUA
H3PO3 + KMHO4 + HzSO4 = H3PO4 + MHSO4 + KzSO4 + Hzo

CUSO4 + H3P02 + HQO = CuH + H3PO4 + HzSO4

Tema 7.
J/IeKTPOXUMHUYECKHUe

3apanue 1. [17151 rabBaHUYeCKOr0 3/1eMeHTa, 00pa3oBaHHOTO
TJIaCTUHaMH U3 MeTasljloB
Zn u Ag, NOrpy’>KeHHbIX B PACTBOPbI UX COJIeN C KOHLIeHTpalMeld MOHOB




CHUCTEMBbI MeTaJ/lJI0B

A™ =0,01u B™ =0,05

1) cocraBbTe CxeMy rajbBaHUYeCKOIO 371eMeHTa;

2) HanWIIMTe ypaBHEHHUs 3JIEKTPOJHBIX TPOLIECCOB U TOKOOOpa3syroieit
peakLuy;

3) paccuuTaiiTe 371eKTPO/BIKYILYIO CHTy ralbBAHUUECKOTO 3/IeMeHTa.
3apganue 2. CocTaBbTe YpaBHEHUs 3/IeKTPOAHbBIX MPOLeCCOB (aHO/
VHEePTHBIN) ¥ MOJIeKY/ISIpHOe ypaBHeHHe pPeakivuu, MPoX0o/sliiei npu
3/1IeKTPOJIM3€e pacrijiaBa Wiv pacTBopa 3iekrponura paciiaB CaCl, .
BorurciuTe Maccy mMeTtasiia Bblie/TUBIIEr0Cs: Ha KaTofe, eciu
3/71eKTPO/IM3 MPOBOAW/IU NPy cuiie Toka A =10,0. B TeueHre BpeMeHH = 2,5
u.Beixoz metasia no ToKy Br cocraBun  98%.

3apanue 3. CocTaBbTe YpaBHEHHS 3/IEKTPOJHBIX TIPOLIECCOB U
MOJIeKY/ISIPHOe ypaBHEeHUe peakiiu, poTeKarollel mpu
3/IeKTPOXMMHYECKOI KOppO3uM rajiibBaHomnapsl: Pb - Sn

a) B KUCJION cpejie;

6) B aTMocepe BIa)KHOTO BO3ZyXa.
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KOHTpo/1bHBIE BONIPOCHI 110 TeMaM
KoHTpo/IbHBIE BONPOCHI 10 TeMe «XHUMHUUYeCcKas TepMoJUHAMHKa»

OCHOBBI XMMHUYeCKOl TepMOAMHAMUKU: TIOHSITHE CUCTeMbI, BU/IbI CUCTEM.
TepMoguHaMHYecKye rlapaMeTpbl U (PYHKLMM COCTOSTHUSI CUCTEMBI.

BHyTpenHsist 3Heprust. Pabora. TerioTa.

[TepBbiii 3aKOH TEPMOAUHAMUKU (BLIBOJ).

OHTa/bIHS KaK (QYHKLUSI COCTOSTHUSI CUCTEMBI. DHTAa/IbITNSI 00pa30BaHUs BeILeCTBa.
TernoBoit 3¢dekT XuMUUecKoi peakiiy. @akTopsl, BAUSIOLME Ha TeMJI0BOU 3ddeKT
XUMHYeCKOH peakiui.

Tepmoxumus. 3akoH ['ecca.

CrnepcrBus y3 3akoHa ['ecca.

OHTpoOMUs Kak (QYHKLMS COCTOSIHUSL CUCTEMBI.

BTopoii 3aK0H TepMO/IJMHaMUKH.

TpeTuii 3aKOH TepMOJVHAMUKHU.

Oneprus ['nb6ca.

HanpaBneHre caMONpor3BOILHOTO MPOTEKAaHUS XMMUYECKUX peakLUil.

KoHmposbHble Bonpockbl No meme «XumMuyeckass KuUHemukKa»

1.

N

Xvmunyeckasi KuHeTHKa. CKOPOCTb XUMHUYECKOW peakL[ii U MeTO/Ibl ee
peryJ/MpoBaHusl.

BiusiHue KOHLIEHTpaLMi Ha CKOPOCTh XMMUYECKOW peakLuu (3aKOH [|eMCTBYIOLLMX
Macc).

Biusinue TemriepaTypbl Ha CKOPOCTb XMMHUUecKol peakiuu. [Ipasuio Bant — I'odda.
Teopust akTUBHBIX CTOJIKHOBEHUU AppeHuyca.

OHeprus akTUBallMU. YpaBHeHUe AppeHuyca.

Teopus nepexofHOro KOMILUIEKCa. DHepreTuyeckas Juarpamma.

KpuBast MakcBesia — BosbijMaHa. DHepreTuueckuii 6apbep.

Karanutnueckue cucreMsl.

Bnusinue KaTanv3aTtopa Ha CKOPOCTb XUMUYECKOW peakL|Hy.

['oMoOreHHbIM 1 reTeporeHHbIN KaTaans.

KosnebarenbHble peakiyu.

Xumnyeckoe paBHOBecre. OOpaTrMble M HEOOpaTUMbIe PeaKLUH.

KoHcTaHTa XMMHUUYeCKoro paBHOBeCHSI.



14. CwMmelnienre xumuueckoro pasHoBecust. [IpuHuun Jle-IllaTenbe.

15. BnusiHve KOHLeHTpaLuy, JaB/ieHus U TeMIlepaTypsbl.
16. @da30Bble paBHOBECUSI.
17. @®az0BbIe AUarpaMmbl 151 O4HOKOMITOHEHTHBIX CUCTEM.

KoHmposibHble Bonpocbkl N0 meme «Pacmsophbi»

1. [Tonsite pactBopa. PactBopuMoCTh BelljecTBa. PacTBOpUMOCTS rasa.

2. PactBopbl. CriocoObI BeIpa>keHUsI KOHI[EHTPAL[H PACTBOPOB (MaccoBast 071,
MOJIsIpHasi KOHLIeHTpaLys, MOJIIpHask KOHLIeHTpaLysl SKBUBajleHTa, MOJIbHast [0JIs,
TUTP).

3. KonnuratvBHbie CBOWCTBa pacTBOPOB. M ieasibHbIN pacTBOP.

4. 3akonbl Payns: I (ToHomerpuueckuit) u 11 (30y/UTHOCKOTIMUECKUM U
KPUOCKOITNYECKUI).

5. Ocmoc. OcmoTrueckoe fasieHre. CxemMa 0CMOMeETpa.

6. KucnoTHO-0CHOBHBIE B3aMMO/IEHICTBYS BELL|ECTB.

7. VonHas Teopusi KUCIOT U OCHOBaHUM AppeHuyca. OCHOBHBIE MOHSITUS U TOJI0XKEeHHUs
Teopuu AppeHuyca.

8. Huccorualiysi KUC/IOT, OCHOBAaHUM U COJIeM C TOUKHW 3peHHst HOHHOM Teopuu
AppeHnnyca (ripumepsl).

9. Crenenb auccoruanyy. CUbHBIE U C/1a0ble IeKTPOJIUTHI.

10. [Huccouuarius c1abbix 3/1eKTpoauToB. KoHCTaHTa AUCCOI[UAIIUM.

11. 3akoH pa30aeyieHust OcTBab/a.

12. Peakii HOHHOTO 0OMeHa MEX/y 3/IeKTPOIMTaMH (Ha IpuMepe peakLyii o0pa3oBaHust
1aboro 371eKTPOJTUTA, OCaZiKa U Ta3a).

13. [IpousBesieHrie paCTBOPUMOCTH.

14. NonHoe npoun3BesieHWe BO/bl. BoopoAHbIN U THIPOKCUIBHBIN MOKa3aTeu.

15. I'mpponus coneit. Tumel ruzposMsa cosiei.

16. KonuuecTBeHHbIE XapaKTePUCTUKU TIpOLiecca rUIpo/r3a.

17. @aKTOopkI, BAUAOLIME Ha IIPOLIecC rUApo/iur3a.

KoHmposibHble sBonpocbkl no meme «jucnepcHblie cucmembi»

I'eTeporennsie cMecu. [lucriepcHble CUCTEMBI.
[HucnepcHocth. Knaccugukaiym AUCIepcHbIX CUCTEM.
Konnongnsie pactBopsl. JInodunbHbie 1 m1o(oOHBIE KOMTON/BI.
Crioco06bI 1o/ryueHHst KOJJIOWJHBIX PACTBOPOB.

CTpoeHue KOJIOUAHbBIX YaCTHLI.

IIpaBuno dasHca — IleckoBa.

Y CTOWUMBOCTB KOMIOUAHBIX ciucTeM. CTabM/IN3aTOPHI.
Koarynsiuusi TMopUIBHBIX ¥ TMOPOOHBIX KOJIJIOU/IOB.
CeguMeHTaLMs KOJIJIOU/IOB.

Koarysisnms KoIonHbIX paCTBOPOB 3JIEKTPOIMTaMM.
[MpaBuso Ulynbie — "apau. Koarymupytoiras cioco6HOCTb.
OnTUueckre CBOMCTBA KOJIJIOUJHBIX PaCTBOPOB.
OneKTpryecKre CBOKWCTBA KOJ/UIOUJHBIX PACTBOPOB.
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KoHTpo/1bHBIE BONIPOCHI 10 TeMe « OKHUC/TUTEe/TbHO-BOCCTAaHOBUTE/TbHBIE
MPOLeCChI»

OcCHOBHBIE IOHATHUSI TEOPUU OKHUC/IUTE/IEHO-BOCCTAHOBUTE/IbHBIX PeaKLH.
OKuC/IMTe/TbHO-BOCCTaHOBUTE/IbHbIE CBOMCTBA BeLeCTB.

Baxneli1e OKMC/IUTeN U BOCCTAaHOBUTEIU.

TUIbI OKHUC/IMTE/IEHO-BOCCTAHOBUTEJIBHBIX peakLuil (IprMepsl).

N



PN U

OKuCIMTeTbHO-BOCCTAHOBUTE/IbHBIN MMOTEHIUAa.
YpaBHenue HepHcra.

CocraB/ieHre OKHUC/IUTEebHO-BOCCTAHOBUTE/TbHBIX PeaKLIU.
HaripaB/ieHrie OKHC/TUTEIBHO-BOCCTAHOBUTETBHBIX PeaKIIUi.

KoHmposibHbie Bonpockbl N0 meme «3/1eKMPOXUMUYECKUE CUCMEeMbI»

1.
2.

W

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

OneKTpoXxUuMHyeckre cucteMbl. Knaccudukaiiyst 371eKTpoXUMHAYeCKHUX MPOLeCCOB.
ONeKTPOXMMHUUYEeCKHUe MPOLeCChl, MPOTeKarolle Ha FPaHULie paszjesia «MeTaul —
pacTBOp».

I"ampBaHnyeckuit 3semenT Jauuass — SIkoou.

ONeKTPOABWXKYLLas CUjla raJlbBaHUUeCKOro 3/IeMeHTa.

N3mepenue 5/1eKTPOAHBIX MOTEHLUAIOB. Psi/l CTaHZAAPTHBIX 3/IEKTPOJHBIX
noteHyanoB. CBOKCTBa META/I/IOB B COOTBETCTBUU C UX TOJIOJKEHUEM B PALY
HarpsbKeHU.

YpasHenve HepHcra.

ONeKTPOJIM3 pacIlylaBOB U PaCcTBOPOB. KaTto/iHble U aHO/HbIE TPOLIeCCHI.
O6mbenvHeHHbIH 3akoH Papazesi. Beixog, 1o TOKy.

Koppo3ust metanioB. Knaccrdukaiiys KOppo3MOHHBIX TPOL[eCCOB.
Xumuryeckasi KOppo3sus.

ONeKTpOXMMHUUeCcKast Koppo3us. AHOJHOe OKUC/IeHHe MeTasljia U KaTOHOe
BOCCTaHOBJ/IEHHE OKUC/IUTEJIS.

[TprmMepbl KOPPO3UH B KUCJIOM cpejle ¥ aTMOC(hepHOW KOpPO3UH.

CKOpOCTb KOPPO3UH.

3alyra MeTaJIoB OT KOPPO3UH.

3aluTHbIE TTOKPBITHS.

OeKTPOXUMHUYeCKUe CTIOCO0BI 3alUThI OT KOPPO3UX METAaJIIOB.
XvMHyecKre UCTOUHMKU TOKa. ['abBaHUUeCKUN 3/1eMeHT.

XUMUyeckKue UCTOYHUKU TOKa. AKKYMYJIATOPBI.

XyMryecKre UCTOUHMKU TOKa. TOI/IMBHbBIE 3/1eMEeHTBHI.

7. OnieHOYHBbIE CPeACTBA //isi IPOBe/ieHUs MPOMEe)XYTOUHOM aTTecTaliu
[IpomexxyTouHasi ~ aTTecTaliUsi UMeeT 1e/lbl0  OMNpe/le/IuTh  CTeleHb  JOCTWKEeHUS
3aryIaHUPOBAHHBIX Pe3y/bTaToOB 00yUeHUs 0 JUCLIUTIIMHE 3a OTpe/ie/IeHHbIN 1epuo/; 00yueHwus..
a) [Inanupyembie pe3y/ibTaThl 00yUeHUs U OLIeHOUHbIe CPe/ICTBA [Jisl IPOBe/IeHUs TIPOMEXKYTOUHOM

aTTecTaluu:



CTpyKTypHbIN
3/71eMeHT
KOMIIeTeHI[UH

[1naHupyemble pe3ysibTaThl 00y4YeHus

OrueHOYHBIE Cpe/iCTBa

OIIK-1

CITIOCOOHOCTBIO npeacCTaB/IATh dJ€KBaTHYIO COBpEMEHHOMY YPOBHIO 3HaHU HayUHYIO0 KapTUHY MHPA HAd OCHOBE€ 3HdHHWA OCHOBHBLIX HOJIO)KeHI/II‘/JI, 3dKOHOB N
MeTO/OB €CTECTBEHHbLIX HAYK 1 MdTEMATHKN

3HaThb

- OCHOBHBIe XHWMHUeCKHe IIOHATHA,
[M0JIO’KE€HWS U 3dKOHBI, IMMO3BOJIAIOIINE

Mpe/CTaB/IsATh a/leKBaTHYH)
COBPEMEHHYI0 HayuUHyK KapTHHY
MUpa;

- COBpeMeHHbIe HarpaBJieHusl

Pa3BUTHS HAyUHBIX TEOPHUI;
- MeTOAbI  TEeOpPEeTHUeCKOro U
BKCITIEPUMEHTA/ILHOTO  MCC/IeI0BAHKS
B 00/1aCTU XUMUU

ITepeueHb meopemuyeckux 6onpocos K 3auemy:

16.
17.

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

OCHOBBI XUMHUYECKOW TepMOJAWHAMUKUA: CHUCTeMa, TepMOAUHAMUYecKue
cucTeMbl, PYHKLIUU COCTOSTHUSI CUCTeMBI. [1epBbIif 3aKOH TePMOZAMHAMHUKH.
OHepreTUKa XUMUYECKHX MPOLIECCOB.

OHTanbMA. 3aKoH ['ecca U cieICTBUS U3 HEro.

OuTponusi. YpaBHeHue BosbiiMaHa. BTopoii 1 TpeTuii 3aKOHBI TEPMOMHAMUKH.
Oueprust 'n66ca. HampapieHust XUMUUECKHX MPOLIECCOB.

Xumurueckasi KuHeThKa. CKOpOCTh XUMHUecKol peakiiud. CpefiHsia U UCTUHHasi CKOPOCTU
peakuyy. KuHetnueckast KpuBasi.

CKOpOCTb peakiiui U MeTO/IbI eé Pery/MpOoBaHusl.

BnusiHue TeMriepaTypbl Ha CKOpoCThb peakijuu. [IpaBuno Baut-I'odda.

OHeprusi akTUBal[iK. AKTUBUPOBAHHBIM KOMITIEKC. YpaBHeHHe AppeHuyca.

rapaMmeTpbl

. KatanusaTopel ¥ KaTanuTHYecKre CUCTeMbl. ['OMOTeHHbIM KaTanus.

. KatanuszaTopel ¥ KaTanutryeckue cCUCTeMbl. ['eTeporeHHbIN KaTaaus.

. XMuueckoe paBHOBecre. KOHCTaHTa XUMHUUECKOTO PaBHOBECUSI.

. Cmemienne xuMuueckoro pasHosecus. IIpunnun Jle [lartesnse.

. PactBopbl. CiocoObI BeIpa>keHHsT KOHI[@HTPAI[UH PaCTBOPOB.

. PactBopb! 3/ekTposuToB. CTerneHb M KOHCTaHTa 371eKTPOJIMTUYECKOW JUCCOLMalyi. 3aKOH

pa30aernieHust OcTBanb/a.

[uccormaliusi KUCIO0T, OCHOBaHUM, cosieli. AM@oTepHbIe 3/IeKTPOJUTHI.

PactBopuMoOCTh. IIpon3BefieHHe pPACTBOPHUMOCTH. YC/IOBHe 00pa30BaHUS U pPaCTBOPEHUS
0Ca/IKOB.

Huccoranys Bogel. ToHHOe Tipou3BeieHre Bobl. pH.

I'upponu3s coseli. CTerneHb U KOHCTAHTa FUAPO/M3a.

IucniepcHble cucteMbl. Knaccudukanms. JTnoduibHbie 1 mMohoOHbIe KOITOUIBL.

CTtpoeHue KO/UIOUIHBIX YaCTHL.

Koarysnisuys Ko/ilouHbIX paCTBOPOB.

OKUCIUTeTbHO-BOCCTAaHOBUTETbHBIE CBOMCTBA BelrlecTB. Kiaccudukaiysi OKUCIUTETbHO-
BOCCTAaHOBUTE/IbHbBIX peaKLWy.




CTpyKTypHbIN

3/IeMeHT [TnaHupyemMble pe3y/IbTaThl 00yUeHust OLieHOUHbIE CpeJCcTBa
KOMIeTeHI[U!
24. DneKTpoXxruMHuuecKre cucteMbl. 3akoHbl Papajiest. D/1eKTPOAHbBINA MOTeHL[Ha.
25. T'anbBaHUUeCKUi 31eMeHT laHuas SIKoou.
26. DNeKTpOXUMHUUYeCKHe CUCTEMBI: 3JIeKTPOJIU3 paciliaBoB. [IpuMeHeHue 3/1eKTposu3a.
27. DneKTponu3. AHOAHBIA U KaTO/[HBIM TIPOLIeCCHI TIPH 3JIeKTPO/IM3e pacTBOPOB. IIpriMeHeHMe
371eKTPO/IU3a.
28. Koppo3wusi. Buzibl Koppo3un. Cioco6bl 3aIUTE META/VIOB OT KOPPO3HH.
YMmeTb - pellaTb  pacueTHble  3ajaud| IIpumepHble npakmuuecKue 3a0aHus 0.5 3ayema:
MPUMEHUTE/TbHO K Martepuanyl 1. HanmcaTe 371€KTpOHHbIe YpaBHEHMsI 37€KTPOJHBIX TIPOLIECCOB, ypaBHEHHWE CyMMapHOH
[IPOrpaMMbl; TOKOOOpa3yrole peakiyd, BeUMCIUTh D/JC raibBaHUUECKOTO 3JIeMeHTa, eC/IM KOHLIEHTPALUU
- MPOrHO3MPOBaTb  BO3MOKHOCTHUOHOB MeTa/lIoB paBHbl: [Al**]=0,001 moss/n, [Co**]=0,1 Mo/
[pOTeKaHUsI CcaMOMpou3BOJIbHBIX| 2. HamvcaTb WOHHBIE U MOJIEKYJISIpHbIe YpaBHeHUs peakiuii rugposusa coneil: KsPOs; Na,SOu;

[TPOLIECCOB B PA3/IMUYHBIX XUMHUUYECKHUX
CriICTeMax

ZnCl,.

3. 3aKOHUUTh YpaBHEHUs peakivii, HarMcaB UX B MOJIEKY/ISIpHOM U MOHHOM (popmax:
Al(OH); + NaOH -, K,CO; + H,SO4 -, H,S + KOH —.
4. B 2 n pacTtBopa rufipokcusa KaneLus cogepxutcs 478,8 r Ca(OH).. IlnotHocTe pactBopa 1,14
r/mi. Paccuutaiite: o(Ca(OH),); Cu; Co; Cm; N(Ca(OH),) u N (H,O); T.
5. CocTaBbTe ypaBHeHUsI OKHMCIUTE/TbHO-BOCCTAHOBUTEBHBIX peaKLMi:
KQCFZO7 + FESO4 + HZSO4 -, KMHO4 + Na2803 + Hzo -,
6. HamucaTe 371eKTpOHHbIE ypaBHeHHsl S/IEKTPOAHBIX IIPOLECCOB, YpaBHEHWe CyMMapHOH
TOKOOOpasyroreld peakuyy, Bbluncuth JJIC rajbBaHUUECKOTO 3/IeMEHTa, eC/Id KOHLIeHTpal|H
MOHOB MeTa/IIoB paBHbL: [Mn*]=0,01 mob/1, [Au**1=0,1 Mo/b//1.
7. 3aKOHUMTb ypaBHEHUsI peakLiii, Har1caB UX B MOJIEKY/ISIPHOM U MOHHOW (hopMax:
NH,OH + HNO; —, Zn(OH), + NaOH -, AIPO, + Na,SO4 —.
8. Hamucate ypaBHeHUs peakLUid TUApoJM3a B MOIeKy/asipHOM U MoHHOM BHze: Aly(SO4)s, KCl,
Na2503.
9. HamucaTh 3/7eKTpPOHHble ypaBHeHHWs SJIeKTPOAHBIX TIPOLECCOB, YpaBHEHWe CYMMapHOMU
TOKOOOpa3ytoield peakuuy, BbluMcIUTh J3/C rajbBaHUUeCKOTO 3/ieMeHTa, eC/id KOHLIeHTpaluu
MOHOB MEeTa/I/I0B paBHbL: [Zn**]=0,01 moss/a, [Cu]=1,0 Mos/11.
10. Cynbgar amtomunus macco 36,4 r pactBopuiv B 100 r Boabl. I110THOCTE MOJTyYeHHOTO
pacteopa 1,32 r/mn. Paccuntaiite: ®(Al(SO4)3); Cu; Cox; Cm; N(AL(SO4)3) u N (H.0); T.
11. Hanmcath 5/1eKTPOHHBbIE ypaBHEHHUSl 3/€KTPOJHBIX IIPOLIeCCOB, ypaBHEHHE CyMMapHOU

TOKOOOpasyroiield peakiyy, BbluncuTh JJIC rajbBaHUYECKOTO 37IeMEHTa, eC/Id KOHLIEHTPaI|H




CTpyKTypHbIN
3/71eMeHT
KOMIIeTeHI[UH

[1naHupyemble pe3ysibTaThl 00y4YeHus

OrueHOYHBIE Cpe/iCTBa

MOHOB MeTa/I/I0B paBHbL: [Mn*]=0,01 mos/1, [Ag 1=1,0 Mo/

12. 3aKOHUMTb ypaBHEHUs peaklvii, HalKCaB UX B MOJIEKY/IIPHOM Y MOHHOM BHJI€:
[MnS + H,SO, —, Fe(OH); + NaOH -, NH4Cl + KOH —.

13. Onpepenure TepMoAUHAMHUUYECKYH0 BO3MOXKHOCTBL TpoTekKaHus peakiyud CaOg) + 2 Cyy =
= CaC; o + CO), AH; = 460 k1> TIpy CTaHJAPTHBIX YCIOBUsIX. PaccumTaiiTe TeMrepaTypy Hauaja
peakiud, eciu S(Ca0)=38 [Dx/mombK; S(C)=6 [Dx/monb-K; S(CaCy= 70 [Dx/MonbK;
S(CO)=197 Ox/monb-K.

14. CocTaBbTe ypaBHeHUsI OKUCIUTETbHO-BOCCTAHOBUTEIbHBIX peaKLIM:

KMnO,4 + NaNO; + H,SO, -, Cry(SOs4); + Br, + NaOH —.

15. OnpesiennTe TepMOJMHAMUUECKYO0 BO3MOKHOCTb MpoTeKaHus peakuyu 2 Cl; ) + 2 HoOy =4
HCl) + O ¢y, AH: = 115,6 K[>k 1ipu CcTaHapTHBIX yCI0BUsIX. PaccuuraiiTe TemmnepaTypy Hauasa
peakiuy, ecmu S(Cl)=223 [Dx/monb'K; S(H.0)=189 [Ix/monbK; S(HCI)= 187x/mMonb-K;
S(0,)=205 Dx/mosnb-K.

16. HamvcaTh ypaBHeHHs1 peakLdid THAPO/In3a B MOIeKy/IsipHOM U uoHHOM Buzie: CrCls, NaNOs,
K,COs.

17. CocTaBbTe ypaBHeHUs OKUCIUTETbHO-BOCCTAHOBUTEIbHBIX PeaKLIW:

KzCI‘zO7 + Na2503 + HzSO4 -, KMHO4 + NaNOz + HzO -,

18. T'omoreHHasi peakuusi mporekaeT mno ypaBHeHutwO H, ¢y + L n = 2 Hl. HauanbHag]
KOHLIeHTpaLust Bozopoza 2,1 moss/n, noga 1,5 mosb/n. Bo CKOMBKO pa3 W3MEHUTCS CKOPOCTb
peakiyy, Korza rnpopearupyet 30% Bomopoga?

19. B 640 mn Bogel pactBopunu 160 r xymopuza xkenesa (III). [110THOCTh MOMyUeHHOTO pacTBOPA|
1,032 r/mn. PaccuuTaiite: w(FeCls); Cy; Cox; Cn; N(FeCls) u N (H0); T.

20. Onpepenure TepMOJWHAMHUYECKYH) BO3MOXXHOCTb TpOTeKaHUsl peakuuu CS; n +3 Oy
=CO, ¢y + 2 SO; n, AH; = -1075 k/I>k TIpy CTaHAAPTHBIX YCI0BUSX. PaccuuraliTe TemriepaTypy
Hayasia peakuy, ecau S(CS,)=151 x/monb-K; S(0,)=205 Dx/monb-K; S(CO2)= 213 x/Monb-K;
S(S0O,)=248 Tx/monb-K.

21. Peakuuist uzet no ypasHeHuro: 2 Hy ) + Sy ) = 2 H,S(y. HauanbHas KoHLIeHTpaLys BOAOpoa
2 Mosb/n, cepel 1,5 Mosib/s1. Onpesiesiite BO CKOJIBKO pa3 U3MEHUTCSI CKOPOCThb peakLjuyi K MOMEeHTY,
Korza ripopearvpyet 0,7 MoJib//1 Bogopoza?

22. Onpepenvre TepMOAWHAMUUYECKYH BO3MOKHOCTB IMPOTeKaHUsl peakiyuu 2 ZnS ) + 3 Oy =
= 2 Zn0O  + 2 SO, ¢y, AH, = -890 /)X 1Ipy CTaHJAPTHBIX yCJIOBUSIX. PaccuuTaiiTe TemrepaTypy
Havasia peakiu, ecnu S(ZnS)=58 Ix/monb-K; S(0,)=205 Hx/Monb-K; S(ZnO)= 44 [Hx/mMonb-K;




CTpyKTypHbIN

3/1eMeHT [TnaHupyemMble pe3y/IbTaThl 00yUeHust OueHoOuHbIE Cpe/iCTBa
KOMIIeTeHI[UH
S(SO,)=248 [Tx/monb-K.
23. HavasibHbIe KOHIIEHTPAIMM UCXOAHBIX BelrecTB B peakuu: 2 SO, ) + Oz ¢y = 2 SO; ¢y 6bIH
pasHbI 1,8 Mosb/n SO, u 2,4 Monb/n O,. Bo CKOBKO pa3 U3MEHUTCSI CKOPOCTb peakLiui K MOMEeHTY,
Korza rpopearupyert 0,8 mons/n SO,?
24. B pactBope opTtodochopHoit KucaoTsl Maccoit 1200 r 1 ioTHOCTBIO 1,153 r/MIT cofiepKUTCS
312 r H3PO,. PaccuuTatite: ®(H3PO4); Cyv; Co; Cry; N(HsPO,) 1 N (H20); T.
Bnagets - HaBbIKaMU TIPUMEeHeHH s 1. Ons peakyuu CHy ¢y + CO, ny = 2 CO (y + 2 H; ( onipefenvTe BO3MOKHOE Harpas/ieHHe

COBPEMEHHBIX XHWMHWYECKUX 3dKOHOB

CaMOIIPOM3BO/ILHOTO TEUEHMS peakIiy MPU CTaHJAPTHLIX YCIOBUAX ¥ Ipr Temrieparype T =927°C,

1 Teopud B TpodeccHoHa/bHOM
nesTeIbHOCTH;

TeoOpeTH4YeCKOoro
DKCIIepUMEHTA/IBHOIO HCC/Iej0BAHU

Hay4YHOM KapTUHbI MHpPa

B MMPpakKTUUeCKUMHU HaBBIKAMUPBHTPOIINH. Paccuuraiite TeMIIEPATYPY Hayd/la peaKlH.

N7l a/IeKBaTHOTO — TIpe/|CTaBJIeHUsPaBHOBECHSI STUX peaKLMi: a) TPH MOHV)KeHUH TeMITepaTypbl, eC/iu /laBleHre TOCTOsTHHO; 0) rpu

cnu TeruioBoM 3(@eKT peakUUMyd [0 3aJaHHOM TemriepaTypbl He W3MEHUTCS. YKaXuTe: a)
BIJIEJISIETCS] WA TIOTJIOL[AeTCSl SHEPrusi B XOfe peakUuu; 0) NMPUUYMHY HaWAEeHHOTO W3MeHeHUs

2. BeipasuTe uepe3 KOHLIEHTPALIMM peareHTOB KOHCTaHThl PABHOBECHs C/IeAYIOLIMX peakLUn
o) + 3 Hoy = 2 NHzpy, AH = -92,2 k/[)K. YKakuTe HaripaB/ieHWe CMeLLeHUs] XUMUUEeCKOTO

MOBBILLIEHUU [jaBJIeHUs], eC/IA TeMIlepaTypa IOCTOsTHHA.
3. CKOJIBKO MWUTMIMTPOB 96%-HOro pactBopa CepHOW KUC/IOTBI C IUIOTHOCTBIO 1,84 r/min
noTpebyeTcs it mpurotosenus 2 i1 0,25M pactBopa?

4. Kakue u3 ciefywomux coneid mnofsepratorcs Tugponusy: Na,SiOs. Cu(NOs),. KBr?
CocTaBbTe WOHHBIE M MOJEKYJISIDHble ypaBHeHUs THApPO/IM3a COOTBETCTBYHOIIMX cosed. Kakoe
3HaueHue pH (< win> 7) UMeroT pacTBOPbI 3THUX COJIEI?

5. 3o/1b rUApPOKCcUAA MarHus nosayueH nyteM cMmemvBanus 0,02 1 0,01H. pactBopa MgCL, ¢
0,028 1 0,005 H. pactBopa NaOH. Omnpegenure 3apsj 4yacTHL] [10JyYeHHOI'O 30Ji1 W HaIULLIUTE
(bopMyJly ero MuLIe/UIbI.

6. PaccunraniTe 3/1eKTPOJBIDKYILYIO CWIy U OIpeJe/IiTe HarpaB/eHue CaMOIIPOM3BOJIbHOIO
MDOTEKaHUsl peakLMy [PU CTaHJApTHBIX YCIOBUSIX, WCIIO/Ib3Yys 3HAaUeHHsI OKHUC/IUTENbHO-
BOCCTAaHOBUTE/IBbHBIX NToTeHuuanos HJ + H;PO, - J, + H;POs; + H,0.

7. TlpuBeauTe CXeMbl 3/€KTPOJHBIX IIPOLIECCOB M MOJIEKY/ISIDHbIE ypaBHEHHUs peakLUi,
MPOTEKAII[MX TIPU 371eKTPOXMMHUUECKOM Koppo3uu ranbBaHomnapsl Co/Ni: a) B kucmoii cpefe; 6) Bo
BIXHOM Bo3ayxe. OmpezesnuTe yObUTb MacChl aHOJA TP KOPPO3UM B KHUC/IOM cpefe 3a 20 MuH,
eC/I1 CKOpOCThb Koppo3uu cocrasuia 0,01 r/u.

8. CocTaBbTe 3/1IeKTPOHHO-UOHHBIE YpaBHEHUs 3/1eKTPOJHBIX MPOLIeCCOB (aHOJ, WHEPTHBIN) U

MOJIEKY/IIPDHOE YPaBHEHHWE PeakLMK, TPOUCXO/Islel npu sy1ekTposin3e pactBopa CoSO, Beiuncivre
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OrueHOYHBIE Cpe/iCTBa

(hakTHUECKOe KOJIMYeCTBO MeTasula, TMOJyuyeHHOro Ha Karofe mpu 3nekrponuse Co(NOs),, eciu
BIeKTPO/IM3 TPOBOAWIM B TeueHWd 1 4. BbIxoj meTassia mo TOKy coctaBun 85%. YKaxurte
BO3MOXKHBIE TPUUYUHBI YMEHBILIEHHS BbIX0/la MeTasljla [0 CPaBHEHHUIO C PACYETHBIM.




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

[TpoMeXXyTouHast aTTeCTalus 10 AUCLUIIIMHE « XUMUSI» BK/TIOUAeT TEOPETHUECKHE BOMPOCHI,
TI03BOJISIFOIIME OL[eHUTh YPOBEHb YCBOEHHsT 00YUarOIUMUCS 3HAHUH, U TIPaKTHUECKHe 3a/laHus,
BBISIB/ISIFOLLIME CTeNeHb CPOPMUPOBAHHOCTH YMEHUI 1 B/a/leHuH, MPOBOJUTCS B opMe 3ayeTa.

3auert 110 AaHHOﬁ AUCHUITIMHE TTPOBOJUTCA B YCTHOﬁ CbOpMe I10 6I/IJIeTaM, Ka)KABIfI N3 KOTOPBIX
BK/IIOUaeT 2 TeoOpeTUuUeCKHX BOIIPOCa XU OAHO IIPpAKTUYECKOe 3adHHe.

Moka3aTtenun u KpUTEPUM OLEHUBAHUA 3a4eTa:

«3auyTeHo» - OOyuaroIuiics [1eMOHCTPUpPYeT TIOPOTOBbI ypOBeHb CPOPMHUPOBAHHOCTU
KOMHETEHHHﬁ: B X04€ KOHTPOJIBHBIX Meponpnﬂmﬁ AOITYCKAKOTCA OLHI/I6KI/I, MpoABJ/IAETCA OTCYTCTBUE
OTAe/IbHbIX 3HaHHI>i, yMeHHﬁ, HAaBBLIKOB, 06yanMHﬁCH HCIBITBIBAET 3HAUYUTE/IbHbIE 3dTPYAHEHUS TIpU
OrepupoBaHWM 3HAHUSAMHU U YMEHHSAMU TIPDU UX MEPEHOCE HAa HOBBIE CUTYALIUU;

«He 3aUTeHO» - O6yqa}0H_IHI‘;ICH HE€ MOJKET I10Kd3dTb 3HdHHS Hd YPOBHE€ BOCIIpOU3BEAEHUSA U
00BSICHEeHUS I/IH(bOPMaL[I/II/I, HE MOXXET IT0Kd3daTbh MHTE/IVIEKTYd/IbHbI€ HABBIKH PEIIeHKA MPOCThIX 3aJdy.

8. YueOHO-MeTOOHMYECKOe H HHPOpPMaAIHOHHOE odecliedYeHUe
OUCITUILTHHBI

a) OcHoBHas UTEparTypa:

1. OcHoBel xumun: yue6HuK / B.I'. iBaHoB, O.H. I'eBa. - M.: KYPC: HULl UH®PA-M, 2014.-560c.:
- (Bricmiee obpa3oBanue: bakanaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?.php?book=421658 - (nata obparenus: 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. - CBeIeHus JOCTYIHBI Takke Ha CD-ROM.

0) lono/THUTE/IbHAS JIUTEpaTypa:

1. Megsanuk, H. JI. PactBopsl : npaktuky™m / H. JI. Meaanuk, 3. P. Mynnuna, O. A. MuluypuHa ;
Maruuroropckuii roc. texunyeckuii yH-T uM. I'. 1. HocoBa. - MaruuToropck : MI'TY um. T'.
M. Hocosa, 2019. - 1 CD-ROM. - 3ar. ¢ Tuty.1. 3kpaHa. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/

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

371eKTPOHHBIN. - CBeleHus1 JOCTYIHbI Takke Ha CD-ROM.

2. Mepanuk, H. JI. JucriepcHele cucteMmsl : IpakTukyM / H. JI. Meaanuk, 3. P. MynnuHa, O. A.
MuiyprHa ; MarHUTOrOpCKUii roc. TexHu4Yeckuit yH-T uM. I'. V1. HocoBa. - MarHuToropck :
MI'TY um. I'. KA. Hocoga, 2019. - 1 CD-ROM. - 3aru. ¢ Tutyi. 3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/

1/1530463/3850.pdf&view=true (mara obparenus: 22.10.2019). - MakpooOBeKT. - TekcT :
371eKTPOHHBIN. - CBeJleHus1 JOCTYIHbI Takke Ha CD-ROM.

3. Komspa, JI. I'. OKnc/iuTenbHO-BOCCTAHOBUTE/IbHBIE peakLi. OCHOBBI 37IEKTPOXHUMUY : yueOHOoe
nocobue / JI. I'. Konsiga, 3. P. MysuinHa ; MI'TY. - MarauToropck : MI'TY, 2015. - 58 c. : wi.,

tabn. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true (mata oOpaieHus:
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