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1. Iles1k OCBOEHUSA TUCIUTIINHBI

[enstMu OCBOEHUS JUCHUIUIMHBI «XUMHUS» SBIsSeTCs (GopmMupoBaHue QGyHIAMEHTaIBHBIX
3HAHMA B OOJIACTH COBPEMEHHOW XUMHUH, BKJIIOYAIONIUX OCHOBHBIC TMOHSTHS, 3aKOHBI U
3aKOHOMEPHOCTH, OIKCHIBAIOIIME CBOMCTBA XUMHUYECKUX COEAUHEHMI; pa3sBUTHE HABBIKOB
CaMOCTOSITENIBHOM paboThl, HEOOXOMUMBIX JJIsi MPUMEHCHHS] XMUMHUYCCKUX 3HAHWA TPU H3yYCHUU
CIICLMAIBHBIX TUCIUIUIMH U JaTbHEUIIEH MIPAKTUYECKON AESTEIbHOCTH.

2.MecTo AUCUMIUIMHBI B CTPYKType o00pa3oBaTe/IbHOM MNPOrpaMMbl MOATOTOBKH
O0akajaBpa

Huctmmumaa b1.b.11  «Xumus» Bxoaut B 0a30Byr0 dacTh Oyioka 1 oOpaszoBarenbHOU
IIPOTrPaMMBL.

HJ'ISI HU3YUCHUA OUCHUILIUHBL H€O6XOI[I/IMI>I 3HaHWs, YMCHHA U BJIAACHUA, C(i)OpMI/IpOBaHHI)IC B
pe3ynbTaTe TOJYYEeHHS CpeaHero (MoJiHOTO) oOmmiero oOpa3oBaHUsS MO TUCHUTIIMHAM «XUMUS»,
«Du3nkay, «MaTemMaTHKa.

3HaHUS U YMEHMSI OOy4aroUIuXcs, MOJIyY€HHbIE NMPU MU3YyYEHUH JaHHON JMCUUIUIMHBI OyayT
HGO6XOI[I/IMI)I 2001 npu I[aJ'II;HeI\/'IHIeM U3YUCHUU TaKHuX JUCIUIIINH, KaK «be3omacHocTh
KUZHEICATSIILHOCTHY, «Te0opeTHIeCKHe OCHOBHI 3JICKTPOTCXHHKHY.

3 KomnereHunu odyuyawuerocsi, popMmupyemMbie B pe3yjbTaTe 0CBOEHHUSI TUCUUIIJIMHbBI U
IUVIAHUPYeMble Pe3yJabTaThl 00y4YeHUs

B pe3ynbrare 0cBOCHMS AUCIUIUIMHBI «XUMUsD» 00YJArOIIUICS TOJDKEH 001a1aTh CIIEyIOIIeH
KOMIIETEHITUE

CTpyKTYpHBIN 3JIEMEHT [Tnanupyemblie pe3yabTaThl 00ydeHUsI
KOMITETEHITHI

OIlK-2
CIOCOOHOCTBIO MPUMEHSATH COOTBETCTBYIOIIUN (PU3UKO-MaTEeMaTUYECKUI anmnapar, MeTO/Ibl aHalIn3a
U MOJICIMPOBAHMS, TEOPETHUYECKOrO0 M SKCIEPUMEHTAJIbHOIO HCCIEIOBAaHUS TMPH pelIeHUuU
npodeccroHabHBIX 3a7a4
3HaThb - OCHOBHbBIE€ XUMHUYECKUE TIOHATHUS, TIOJIOKEHUS U 3aKOHBI;
- COBpEMEHHbIE HAMPABIECHUS PA3BUTHSI HAYYHBIX TEOPUIL;
- METOJbl TEOPETUYECKOTO0 U DKCIEPUMEHTAIBHOTO HCCIEAOBaHUSA B
00J1aCTH XUMUHU
YmMmern - pemarh pacuyeTHbIE 33141 IPUMEHUTEIBLHO K MaTepually IporpamMmbl;
- TPOTHO3MPOBATH BO3MOXKHOCTH MPOTEKAHUS CaMOIPOU3BOJIBHBIX
IPOIECCOB B PA3TUYHBIX XUMHUYECKUX CHCTEMaxX
Brnanets - HaBbIKAMHM TMPUMEHEHUS OCHOBHBIX XUMHUYECKHMX 3aKOHOB B
npodeccnoHanbHOM NesTENbHOCTH;
- IPaKTUYECKUMHU HABBIKAMU TEOPETHYECKOTO U AKCHEPUMEHTaIbHOTO
UCCIIEJIOBAHMS B 00JIACTH XUMUU




4. CTpyKTYpa M cofep:KaHue AUCHUTITHHBI

OO0mmast TpyI0eMKOCTh JUCHHUILIINHBI COCTaBIsET 3 3a4eTHBIX equHuIlsl 108 akaa. yacos:

KOHTakTHas pabora — 11 akaj. 4acos:

— ayauropHas — 10 akaz. 4acos;
— BHeayauTopHas — 1 akan. yac;

camocrosiTeNbHas padboTta — 93,2 akan. yJaca,
MOJrOTOBKA K 3a4eTy — 3,9 akaj. 4acoB
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1. Xumudeckas TepMOJIMHAMHKA 1 16 -CaMOCTOATEILHOE n3ydenue|3amura goManrdero 3aaanus. | OITK-2
yaeOHOMI u Hay4YHOU -3yB
JUTEPATYPHI;
- peuieHue KOHTPOJIbHOM
paboTHI.
2. XuMH4YeCcKasi KHHETUKaA 1 14 -CaMOCTOATEILHOE n3ydenue|3amura goManrdero 3aaanus. | OITK-2
yaeOHOMI u Hay4yHOU -3yB
JUTEPATYPHL;
- pelieHne KOHTPOJIBbHOH
paboTHI.
3. PacTBOpEI 1 2 2 18 - odopmieHue oT4yeTa  I1o|3alura naboparopnoii| OITK-2
71a00paTOpPHBIM paboTaM; paboThl. 3amura JIOMaIIHero|-3yB
-CaMOCTOSITEIIbHOE W3YUYCHHE |33 IaHHSI.
yueOHOM u Hay4YHOM
JUTEPaTypPhL;
- pelieHue KOHTPOJIbHOM
paboTHI.
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4. lucniepcHble CUCTEMBI 1 12 -CaMOCTOATEIILHOE n3ydenne | 3amuTa qoManraero 3aaanus. |OIIK-2
yueOHOM u Hay4HOH -3yB
JTUTEPATYPHI;
- pelieHue KOHTPOJIBHOM
paboTHL.
5. OKHUCIUTEIBHO-BOCCTAHOBUATENBHEIE| 1 2 14 -CaMOCTOSTEIIbHOE n3ydenue|3amura qoManrdero 3aaanus. | OITK-2
MIPOLIECCHI yueOHOM u Hay4HOH -3yB
JTUTEPATYPHI;
- peuieHue KOHTPOJIbHOM
paboTHI.
6. DIEKTPOXUMUYECKUE CUCTEMBI 1 2 | 221 19,2 - odopmienue oryera mo|3amuTa naboparopnoii| OITK-2
nabopaTopHBIM paboTam; paboThl. 3amuTa JTOMalrHero|-3yB
-CaMOCTOSITETIbHOE W3ydeHue |3alaHusl.
yaeOHOMI u Hay4yHOU
JUTEPaTyphl;
- pelieHue KOHTPOJIbHOM
paboTHI.
HToro mo xucuunivHe: 1 6 421 93,2 3auer




5. O6pa3oBare/ibHbIe 1 HH(POPMAIIMOHHBIE TEXHOJIOTHH

B npoumecce mpenomaBaHusi AMCHUIUIMHBL  «XHMHUS»  MNPUMEHSETCS  TPaJAULIMOHHAsS
MH(POPMAIMOHHO-KOMMYHHUKAITMOHHAS! 00pa30BaTeIbHbIC TEXHOIOTUH.

Jlekuuu TPOXOAAT Kak B MHGPOPMALMOHHON (opMme, rie MMeeT MECTO IMOCIEI0BaTebHOE
U3JI0)KEHWE MaTepuana B  JUCHMIUIMHAPHOM JIOTHKE, OCYILECTBISIEMOE IPEUMYIIECTBEHHO
BepOATBLHBIMY CPEICTBAMH, TaK U B (hOpMe JICKIMI-0eceIbl WM AWaiora ¢ ayauTOPHEH, JEKIUul ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKUUH-KOHCYJIbTAllMH, TJI€ TEOPETUUYECKUI
MaTepuaj 3apaHee BbIIAETCS CTYJIEHTaM Uil CaMOCTOSTEIbHOIO U3Y4YEHHUs, JUIsl IOJrTOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLUs IPOXOIUT 110 TUITY BOIIPOCHI-OTBETHI-IUCKYCCHSL.

[lToMmumMO 3TOro B JIEKIMU MOTYT MCHOJB30BAaThCA DBJIEMEHTBHl IPOOJEMHOTO W3JI0KEHHUS.
[TpoGnemHast TEKIHsI HAYMHAETCS C BOIIPOCOB, C MOCTAHOBKU MPOOIEMBI, KOTOPYIO B X0/1€ U3JI0KEHHS
MaTtepuaga HeoOXOOUMO pemMTh. Takas JEeKIUs NpeAcTaBiseT coOoi 3aHsATHE, MpearoJararoiiee
WHULMUPOBAHHOE TMPENOo/IaBaTeeM TMpPUBJICYCHUE ayJAUTOPHUM K PEIICHUI0 KPYNHOM HaydHOU
npoOyieMbl, pacKpblBa€T BO3MOJKHbIE IYTH €€ pEIIeHHUs, I[OKa3blBa€T TEOPETUUECKYI0 H
MPaKTUYECKYI0 3HAUYMMOCThH JAOocTHKeHHH. Ha mpoOneMHO# nekuuyu HOBOE 3HAHHWE BBOJUTCS Kak
HeusBecTHoe A oOyvaromuxcs. [Tonydyennas nHpopmanus ycBauBaeTcst Kak JUYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ce0sl 3HaHUSI.

Oco0oe MecTo B mpolecce MNpenojaBaHus IJUCHMUILUIMHBI «XUMHUS» 3aHUMAIOT JIEKIUU C
HCIOJIb30BAHUEM JEMOHCTPALlMOHHOTO XMMHUYECKOTO 3KCIIEPUMEHTa, KOTOPBIM M03BOJISIET Hambosee
MOJIHO peaNn30BaTh METOJ MpoOJEMHOro OOy4eHHs dYepe3 IOCTAHOBKY MpOOJeM C TOMOIIBIO
JNEMOHCTpAIM  SBJICHUHN, pEaKIui WIM MpoIeccoB. Bo3MOXHO o0OBeIWHEHHWE B JIEKITMAOHHOM
W3JI0’KEHUHU MTPUEMOB MBICIIEHHOTO U PEaJbHOIO 3KCIIEPUMEHTA, YTO JTAeT BO3MOKHOCTh (OPMUPOBATH
3HaHKs 00Jiee BLICOKOM CTEEHH 0000IIIEHHOCTH.

Jnst peanuzanmu  MHPOPMAITMOHHO-KOMMYHHMKAITMOHHON — 00pa30BaTEIbHOM  TEXHOJOTHUH
MPOBOJATCS JIEKIUU-BU3YyalIU3alluk, B XOJE€ KOTOPBIX H3JIOKEHHE TEOPETUYECKOro Marepuaia
COTPOBOXKIAETCS MPE3ECHTAINECH.

JIeKIMOHHBINH MaTepHuas 3aKpeIuIsieTcsl B X0/€ JTa0OpaTOpHBIX paboT, B X0JIe KOTOPHIX yueOHAs
paboTa TPOBOJUTCA C pEATbHBIMH XHMHYECKMMHU BemlecTBaMu. Ha maGopaTtopHbIx paboTax
BBITIOJIHAIOTCSA TPYIIOBbIE WIM HWHAWBHAyallbHBIE 3a/laHusi MO TpoiineHHoil Teme. IlpoBenenue
1abopaTopHbIX pabOT HEOOXOAUMO MpPENBaPATh MHCTPYKTAKEM IO IpaBuiiaM 0e30macHOi paboThI B
XUMHUYecKkor mnaboparopur. OCHOBHBIM YCIOBHEM JOIyCKa CTYACHTOB K J1abopaTopHOU pabote
SABJISETCA MX oOs3aTeNbHAas MOATOTOBKA K HEH C COCTaBIIEHHEM TEOpPETHYeCKOro BBeaeHus. llpu
MIPOBEJICHUN J1a00PAaTOPHBIX 3aHATHI MCIOIB3YeTCS METOJ] KOHTEKCTHOro OOy4deHUs, KOTOPBI
MO3BOJISIET YCBOUTH MaTepuai IyTeM BbBISBICHUS CBsI3€d MeXAy KOHKPETHBIM 3HAaHHUEM M €ro
npuMeHenneM. Kpome Toro, 1enecooO0pa3HO  HKCIOJIb30BaTh  TEXHOJOTHIO  KOJUIEKTUBHOIO
B3aMMOOOyueHus (mapHyr0 paboTy) TpeX BHJAOB: CTaTH4YecKas TMapa, JUHaMH4YecKas Iapa,
BapHaIlMOHHAs apa; COBMEIAsl €€ ¢ TeXHOJIOTHed MOAYIbHOTO O00y4yeHHs. BBIOTHUB 3KCIIEpUMEHT,
oOyuaromuecs: GopMyIupyr0T 0000IIEHHBIE BBIBOABI [0 CEPUU OIBITOB, UCHIOIB3YS IPUEMbI aHATIOTUU
Y CPaBHEHHSL.

CamocTtosarenbHas paboTa oOy4aromuxcs sSBIsSETCS OJHUM H3 Hanbosee 3((EeKTUBHBIX CPEICTB
pa3BuTHUs NOTpeOHOCTH K OymymieMy camooOpazoBanuio. CamocTosdrenbHas paboTa 0Oydaromuxcs
BKJIIOUaeT B cebs camble pazHOOOpasHbie (HOpMBbI Yy4eOHOU NeATEeTbHOCTU: BBHIMOJHEHHE JOMAIIHUX
3aJlaHul, 3aBepiieHrne oQopmiIeHHsS TabOPAaTOPHBIX PabOT, MOATOTOBKA K MPAKTUKYMy, U3YUYECHHE
OCHOBHOTO M JIOTIOJHUTENHLHOTO MaTepuala Mo y4yeOHHMKaM M TOCOOHUSM, 4YTeHHEe M MpopaboTka
HAay4yHOUW JHTepaTypbl B OuONMOTEKe, HamucaHue pedepaToB UM KypCOBBIX pabOT, MOJArOTOBKA K
KOJUIOKBUYMaM, 3a4€TaM, UTOTOBOM aTTeCTALINH.

CamoctosarenbHas paboTa oOywarolmuxcs JOJDKHAa OBbITh HampaBlieHa Ha 3aKperieHUs
TEOPETUYECKOTO MaTepuaia, U3JI0KEHHOTO MpernojaBaTelieM, Ha MPOopaboOTKy TeM, OTBEIEHHBIX Ha
CaMOCTOSITENIbHOE U3YyYeHHUE, Ha TMOATOTOBKY K JIA0OpAaTOPHBIM 3aHSATHSM, BBITIOJHEHHE IOMAIITHUX
3aJJaHUH U TIOJITOTOBKY K PYOSKHOMY M 3aKIIOYUTENILHOMY KOHTpoIt0. [Tomrmo sToro, oOydaromuecs
MIPEJICTaBJISAIOT PE3yIbTaThl CBOCH CaMOCTOSTEIBHOMN paOOTHI B BHJIE TIPE3CHTAIIHH.

CamocrosarenbHas paboTa 0Oy4JarONIMXCs MO AUCHUIUITMHE « XUMUSD» BKIIOYAeT pelieHue 3a1a4d
U BBINOJHEHUE 3a/laHUM  PENpPOJYKTUBHOTO  XapakTepa [0 aJrOpUTMy, MPEII0KEHHOMY



[IPENOAABATEIIEM.

[Ipu npoBeaeHnN pyOEKHOTO U 3aKIFOUUTEILHOTO KOHTPOJISI OCHOBHBIMU 33/1a4aMH, CTOSALIUMU
nepeJl MpernoaaBareeM, SBISAIOTCA: BBISIBICHUE CTENEHM IPaBUIIBHOCTH, 00beMa, INIyOUHBI 3HAHWM,
YMEHUM, HABBIKOB, TOJYYCHHBIX TP HU3YyYECHUU Kypca HapsAy C BBISBICHUEM CTEIEHHU
CaMOCTOSITEJIBHOCTH B IPUMEHEHUH IOJIyYEHHBIX 3HAHUI, YMEHUH U HAaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IMO3BOJISIIOT JKCIIEPUMEHTUPOBATb C HOBBIMU
dopmamu koHTposst. OOydaromuMcsl TpeUIararoTcs TEeCThl W 33Ja4d B JJIEKTPOHHOM BHJE, C
aBTOMATH3UPOBAHHON CHCTEMOH MpOBEepKH. B oTimume oT 0OBIYHOTO TECTHPOBAHUS TAaKOH CIOCOO
KOHTPOJIS [TO3BOJISIET CTY/A€HTaM B JIt00O€ BpEMS IPONTHU TECT, IPOAHAIU3UPOBATH OMIMOKU U IPOUTH
TECT BTOPUYHO.

B nononHenun k Kypcy «XuMum» 00ydaromMics MOXKET IMPOWTH B AMCTAaHUMOHHOM (opme
oHJIaiiH-Kypc «Kak Xxumus 0OBSICHSIET U U3MEHSIET OKpyx)atomuid mupy». Kypc cocrout u3 10 nexrmid.
Kypc nexkumii naér nepBoHadyalbHOE NPEJACTABIEHHWE O XMMHUU U €€ POJU B KU3HU 4YellOBEKa U
o6mecTBa. OH cOCTOHUT M3 ABYX 4acTeld. [lepBas U3 HUX paccKa3pIBaeT O TOM, KaK XUMHS OOBSCHSIET
OKPY)KaIOIIMH MHpP: KaK YCTPOEHBI BEIIECTBa, MOYEMY M KaK HAYT XHMUYECKHE pPEaKIIMH, KaKue
BEIIECTBA ONPEEIAIOT CBOMCTBA JKMBBIX cHCTeM. BTopast yacTh mocBsilieHa MPUKIAAHBIM acleKTaM
XMMMH: OHA MOKA3bIBAET, KaK XMMHUS BIIMSET Ha KU3Hb OOIIECTBA U YJIYYIIAeT MOBCEAHEBHYIO KU3Hb
moaei. B Hell pacckas3blBaeTcs 0 LIEHHBIX MPOJYKTaX XUMUYECKOW MPOMBIIUIEHHOCTH, XUMUYECKHX
croco6ax MpOW3BOJICTBA PHEPTHH M HOBBIX MaTepHaliaX, HOBBIX BEIECTBAX, UCIOJIb3yEMBIX B OBITY,
COBPEMEHHBIX CTEKJIaX, MUTMEHTaX U KpackaX. ExeHenenbHble 3aHATUS OyIyT BKIIOYATh MPOCMOTP
TEeMaTUYECKUX BUJCOJIEKIIMI W BBINOJHEHUE TECTOBBIX 3aJaHUW C aBTOMATHU3UPOBAHHOUN MPOBEPKOM
pe3yJIbTaTOB M TBOPYECKUX 3aJaHUM C mocienyromuM oOcyxaeHueMm Ha (opyme. Kypc sBnsercs
o011eo0pa3oBaTeabHbIM, HE TPEOYET CrIeaaIbHOM MOATOTOBKH U PACCUMTAH Ha IIUPOKYIO ay TUTOPHUIO
CIIylIaTesnei, B MepBy0 ovepe/ib 00yJaromuxcsi HEXUMUYECKUX BY30B U (haKyJIbTETOB U JIIOJEH, yKe
MOJTYYMBIINX BBHICIIEE OOpa30BaHME, HO JKEIAIIMX OOJIbIIe y3HATh 00 OKpYXalolleM MHUpEe H
MTOBBICUTB CBOM OOIIIEHAYYHBIN YPOBEHb.

6. YueOHO-MeTOAUYeCKOe o0ecneueHrne CaMOCTOSITeIbHOI PadoThI 00y4al0IIUXCs

CamocrosiTennbHass paboTa OOydaloUmIMXCsl TOApa3AeseTcs Ha ayAuTOpHYI, KOTopas
MPOUCXOJUT KaK BO BpeMs JIa0OPATOPHBIX 3aHATHH, TaK M Ha IUIAHOBBIX KOHCYJIBTAIUSX, U Ha
BHEAYJIUTOPHYIO, TMPOUCXOJSIIYI0 BO BpPEeMs MOATOTOBKH CTYACHTAMH OTYETOB IO J1a0OpaTOPHBIM
3aHSATHUSM M BBITIOJIHEHHSI JOMAITHUAX 33 JaHHM.

AynuTopHas  caMOCTOsATEIbHas paboTa OOYYAMOIIMXCS — IPEIIoJiaraeT  MPOXOXKJICHUE
TECTUPOBAHUS 110 KAKIOMY pa3ieNly AUCHHUILIUHBL. TEeCThl BKIIOYAIOT TCOPETUICCKUE U MPAKTUYCCKUE
3aJ]aHus, OTBEThl HA KOTOpbIE TPEOYIOT TIIIyOOKOTO NOHMMAHUS HM3Y4EHHOTO MaTepuayia. TecTbhl
MOCTPOCHBI €IMHOOOPA3HO: K KAKIOMY BOIPOCY MpeijiaracTcsi 4YeThipe BapuUaHTa OTBETOB, CPEIU
KOTOPBIX OJMH HJIM HECKOJIbKO MpaBWIbHBIX. OOpaboTKa pe3yJbTaTOB OCYHIECTBISCTCS ITYyTEM
COIOCTABJICHUS TIOJYYCHHBIX PE3YJIbTATOB C 3TAJOHHBIMU M MPOTEKACT OYEHb ObICTPO. MaKkcuManbHOe
KOJIM4YECTBO OaJlIOB B Kax 101 Teme Kypca — 10.

BapI/IaHTBI TeMAaTHYEeCKHUX TECTOBBIX 3aJaHUM IS TEKYIIEro KOHTPOJIsA
XuMHu4yecKas TePpMOANHAMHUKA

B tecrax mo Tteme «XuMuyeckas TEpPMOAMHAMHKA»: MEPBBIC IIECTh 3aJaHUI OICHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 Oami, a BOCbMOE, IEBATOE U JISCATOE 3aJaHus — B 2 Oajia.

Teer Ne 1
1. Tlpu paccMOTpeHUU XUMUYECKOU PEAKIUH CLUCHeMa O3HAYAET:

a) UCXOJHBIE PEareHThI
0) MPOAYKTHI XUMHUYECKON PEeaKINH



B) PpEaKLMOHHBIN COCY]l
I') MCXOJHBIE PEAareHThl U NPOAYKThI peaKkLuu
2. TlepBblii 3aK0H (TIEpBOE HAYAJIO) TEPMOIMHAMHUKH MAaTEMAaTHUYECKU 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
0) K=R/Na r) AU= Q-W
3. B sk30TepMuUecKoil peaxium:
a) SHTAJIBIINA PEAKIIMOHHON cucTeMbl noBeimaercs (AH > 0)
0) TerioBoit a3 dekT peakiuu orpunareneH (Q< 0)
B) DHTAJIBIINS PEAKLIMOHHOU cucTeMbl yMeHblIaeTcsa (AH< 0)
I') IaBJICHUE PEAKIIMOHHON CUCTEMBbI ITOBBIILIAETCS
4. CranaapTHble TeIUOBbIe 3()()EKTh IPUHATO 0003HAYATH:!

a) AUcr B) Q 101327
6) AH°298 r) AHer
5. Kakue u3 npuBeJCHHBIX PEAKIHi SIBISIOTCS SHAOTCPMHUUCCKUMHE?
a) 1/2 N2+ 3/2 Ho=NHs , AH = — 46 K]Ix/monb
0) H>+4/20.=H20, AH = -242 K]I»/Mob
B) 1/2 N2+ 1/2 O2=NO , AH = 90 KI>x/mo1b
r) 1/2 Ho+ 1/2 1= HI, AH = 26 K]I»/mMonb

6. Kakas u3 HammcaHHBIX HIDKE PEaKIMii OTBEYAeT TEIUIOTe 00pa3oBaHWs okcuaa azora ( || ) B
CTaHJAPTHBIX YCIOBHAX?
a) 1/2 N2+ 0=NO B) 1/2 N2+ 1/2 O2 = NO
6) N+ 1/202=NO r) NH3+5/202,=2NO +3H20
7. Tlpum BoccTaHoBneHuu 16T okcuma menu( || ) O peakiuu :
CuO () + C (rpagmr) = CU ) + CO (1), mormoTuiiock 22 /I TEIOTHI.
DHTanbeus 00pa3oBaHus okcuaa meau (|| ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hust peakiurt NiO ) + C pagury = Ni @ + CO (. Ompezenure BO3MOXHOE HarpaBlICHHUE
CaMOMPOU3BOJIBLHOTO TEUCHUS PEAKIIMU MTPU CTAHIAPTHBIX YCIOBUAX U IIpU Temmeparype 627°C.

BemectBo AH®298 (K]I>x/M0J1B) S%os (Mx/Monb*K)
NiO —239,7 38
C (tpadur) 0 5,74
Ni ) 0 29,9
CO -110,5 197,4

B otBetre ykaxkuTe 3HaueHus sHepruu ['mbOca mpu CTaHAAPTHBIX YCIOBHUAX, MPH TEeMIIepaTrype
627°C 1 Temmeparypy Hadyajla peakuu

a) 74,5;- 3600, 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225;78; 279K
9. Kak u3MeHseTCs SHTPOIHS IPU Pa3IOKEHUN KapOOHAaTa KaJIbIIHs?
a) yBEIMUUBACTCS B) HE yMEHbBIIACTCSI
0) yMeHbIIaeTCs ') HE 3HaI0
10. /lanHas peakuus:
2KCIO; () —2KCl (1B)+30: () AH<O
MOJKET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJIeHUU B) HE MOXeET MPOTeKaTh
6) B 00paTHOM HarnpaBJIeHUH T) HE 3HAI0

XuMuuyeckass KHHETHKA

B Tectax mo Teme «XuMuueckas KUHETHKa»: MEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE
3agaHus oueHuBaroTcs B 0,5 Oaa; mecroe, ceabMoOe, BOCBMOE, ACBIATOE U Jeciatoe — B 1 Oami, a
OJWHHAJLAaTOE — B 2,5 Oaia.



Tecer Ne 1

1. Pa3zpen xumuu, U3y4aromuii CKOpOCTH U MEXaHU3Mbl XUMUYECKUX PEAKIINI, HA3bIBAETCS
a) XMMHY€ECKasi TepMOIMHAMUKA
0) TePMOXHMUS
B) XUMHUYECKasi KHHETHKA
2. CKOpOCTh XMMHUYECKOU pPEaKIuH — 37O ...
a) BpeMs, 32 KOTOPOE MOJIHOCTBIO PACXOAYETCSI OJJTHO U3 UCXOIHBIX BEIIECTB
0) U3MEeHEHNE KOJIMYECTBA BEUIECTBA PEareHTOB (MM MPOIYKTOB) PEAaKIUU B CAMHHIY BPEMEHH B
eIuHuIE 00BeEMa
B) KOJIMUECTBO BEILIECTBA MPOAYKTOB PEAKLIMU K MOMEHTY OKOHYAHUS peaklun
3. B kakux eqMHHMIIAX BBIPAKAETCS CKOPOCTh XUMHUECKON PEeaKIuu?
a) monb 1 ¢ !
0) Oe3pa3zmepHas BEJIUYHHA
B) MOJIB? C
4. Ot kakux (pakTOpOB 3aBUCUT CKOPOCTh XMMHUECKUX peaKuii?
a) OT MPUPOJIbI PEarupyroINX BEIIECTB
0) OT TeMrepaTypsl
B) OT 00BbEMa PEaKIMOHHOTO COCya
5. CocrosHue  XHMHYECKOTO  paBHOBECHS  OOpaTUMBIX  IPOLECCOB  KOJUYECTBEHHO
XapaKTepu3yercs ...
a) paBHOBECHBIMU KOHIICHTPALMSIMU MPOTYKTOB peaKuu
0) SHeprueil akTUBH3aIUN
B) KOHCTaHTON PaBHOBECHUS
6. Kak 3anmuceiBaeTcs BoIpakeHHE A1 CKOPOCTH PEaKIuu
4NO 1 +6 H:O=4NH3r)+502(
a) V=K[NOJ*[H20] 6) V=K[NHs][02] B)V =Kk[NOJ*[H20]°
7. Kak 3anumercs BeIpakKeHHUE 711 KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) Ke = [C][D]/ [A][B]?
6) Ke = [C][D] / [A][B]
B) K = [A][B] %/ [C][D]
8. Kakoii oTpe3ok Ha quarpamme Mokas3biBaeT 3Ha4eHHE TEIIoBOro 3 dexra peakum?
a)l E _2%

A....

[

6) 2 2
A

% ;
—y A

XO/J1 peakuuu

B) 3

v

9. UYTto MOXHO cKa3aTh O PEeaKIINH, U300paKEHHOW Ha TuarpaMmMe K Bompocy 87
a) 9K30TepMHUYeCcKasi peaKkius

0) PHAOTEpMHUYECKAsT PEAKIIHS

B) PEaKIIUs OMUCKHIBAET COCTOSIHUE PAaBHOBECHS

10. PaBHoBecue peakiuu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0

CMEIIaeTCs BIIEBO.

a) MPH MOHWKCHUU TEMITEPATypPhI

0) Ipy MOBBILICHUH TEMIIEPATYPHI

B) MPH MMOBBIIICHUU JIaBJICHUS



11. [ns peakuuu Cu) + 2 H 2 ) = CH 4 () mpu HEKOTOPOH Temreparype KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBecHas KOHIIEHTpalusi BoAopojaa paBHa 1,2 Monb/n. Berumcianre HCXOAHYIO
KOHILIEHTPALUIO BOAOPOJIa.

a) 1,2

0) 3,5

B) 5,0

PacTBopbI

B tectax mo teme «PacTBOphI»: IepBOE 3ajJaHUE OLEHHBAeTCsA B 1 0ami, BTOpoe, TPEThE,
YeTBEpPTOE, IATOE M IecToe 3amaHus - B 1,5 Oamia; ceapmoe, BOCbMOE, JCBITOC M JECITOC — B
0,5 6amra.

Tect Nel

1. dns ypaBaenus peakiun Cu SO4 + KOH —... cokpameHHOe HOHHOE YpaBHEHUE 3aIUIIETCS B BUIE
1) 2K* + S04* = K2SO4
2) Cu%* + 8042 + 2K* + 20H" = Cu(OH)24 + K2S04
3) CuSO. + 20H™ = Cu(OH)2{ + S04
4) Cu** + 20H" = Cu(OH)24
2. Macca (B r) xnopuna Hatpus B 300 mu 0,2 M pacTBOpa paBHa

1) 0,8 2) 3,51 3) 20 4) 1,24
3. 3navenue PH 0,1 M pactBopa HCIO4 paBHO
11 2)2 3)11 4) 13

4. Jlns nmomasiienus ruapoausa xaopuaa xpoma (I1I) cienyer

1) 106aBHUTH COJSHYIO KUCITOTY

2) n00aBUTH MICITOYD

3) pa30aBHUTH PACTBOP BOJOM

4) TMOBBICUTH TEMIICPATYPY
5. B pa3baBieHHOM pacTBOpe, MPUTOTOBICHHBIM W3 THUAPOCYIb(haTa KalblUs W BOIBI, CymMMa
KOX(QQHIIMEHTOB B yPaBHEHUU HEOOPATUMOM JHCCOIMAIIUN PACTBOPEHHOTO BEIIECTBA — ITO

1)3 2) 4 3)5 4) 6
6. PactBopuMocTh OKkcanaTta cepedpa pasHa 3,27-107% r/ 100r H20O. Omnpenmenurte Npou3BENCHHUE
pactBopumocT Ag2C204

1)510"2  2)1,16:10°®* 3)10,7-10° 4) 2,31-10°®
7. MaccoBast 10Ji1 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILICHUE

1) Mmacchl BelecTBa K Macce BOIbl

2) KOJIMYECTBA BEIIECTBA K 00BEMY BOJIBI

3) Macchl BEIlecTBa K Macce pacTBopa

4) KOJMYeCTBa BEIECTBA K 00bEMY pacTBOpa
8. K ci1a0bIM 371€KTpoauTaM OTHOCUTCH ...

1) THAPOKCHI aMMOHHUS

2) THUIPOKCHU Kaus

3) XJIOpHU KalbIus

4) MaprasioBas KHCJI0Ta
9. M3BecTHO, 4TO BOJAHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh LIEIOYHYIO WM KHUCIYIO CPEIy.
[IprunHOI 3TOTO ABIISIETCA ...

1) snekrponus comneit
2) JWCTPOTIOPIMOHHPOBAHUE COJICH
3) THapaTHpOBaHHE COJICH
4) ruaposmu3 coeit
10.3nauenune PH uuncroii Boas! npu 25°C cocraBiser
11 2)7 3)0 4) 10



MarnuTtoropckuii Texuudeckuil yauusepeurer um. [.J1.Hocosa
JucnepcHbie cCUCTEMBI

B rtecrax mo teme «JlucrmepcHbIe CHUCTEMBI»: IEPBOE, BTOPOE, TPEThe W HYETBEPTOC 3aaHMUS
OLIEHUBAIOTCA B 1 Oajur; IIITO€E U MIECTOE 3a4aHus - B 3 Oajia.

Tect Nel

1.  Vkaxwure pa3Mepsl YaCTUIl KOJUIOUIHBIX CHCTEM
1) wmenbine 1 Hm
2)  OGossire 100 M
3) ot 1um g0 100 am

2. Kakwe WOHBI CHOCOOHBI BBI3BATh KOATYISAIUIO KOJUIOHWJIA, YACTHUIBI KOTOPOTO HWMEIOT
TOJIOKUTETBHBIN 3apsi?
1)  xaTuOHBI
2)  aHUOHBI
3)  TOJSIPHBIC MOJIEKYJ

3. Jlms xakoro 3JEeKTPOJIMTa TOPOT KOATYISIIUN KOJUIOU/A C TTOJI0KHUTEIBHO 3apsDKEHHON JacTHIIeH
JOJKEH OBITh HAUMEHBIITHM?
1)  xumopua Kanus
2) cymbdar Kanus
3) oprodochar kamus

4.  Muremia 30J11 IMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI"} x CI~

KaKO¥ DJICKTPOJIMT UTPAET POJIh HOHHOTO cTa0mimm3aTopa?
1)  xmopun xenesa (111)
2) Boma
3)  TUAPOKCH] Kalus

5.  Tlpu B3ammopeiicteun 20 mu 0,001H nmutpata ceunmna (1) ¢ 10 mu 0,02H cynbdara xamus
obOpasyercs 3016 cyib(para ceuHNa (II). K kakoMy 31eKTpo1y TOKHBI TTepEMEaThCsl YaCTHIIHI
JTUCTIEPCHOM (hasbl IPH IEKTPOH3E?
1)  HaxoAATCs B COCTOSHHU JUHAMHUYECKOTO PABHOBECHSI
2) K Karomy
3) K amomy

6. B nBe kon6Obl HanuTo MO 50 MJI 30J1 TUAPOKCHAA XKele3a. [ Toro yToObl BEI3BaTh KOATYISIUIO
307151 oTpeboBanock A00aBuTh: B mepByto — 5,3 mi 1H pactBopa xiopuaa kaius; B Ipyryroo —
18,7 mn 0,00lH pactBopa d¢ocdara HaTpus. Beruuciautre Mmopor Koaryisiud KaskIoTro
AIIEKTPOJINTA.

OKHCINTENHLHO-BOCCTAHOBHTEIbHBIE MpouecChl

B tecrax mo teme «OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIC MPOIIECCH»: MEPBOE, BTOPOE, TPETHE,
4eTBEpTOE U MATOE 3aqaHus oneHnBaroTcs B 0,5 Oanna; mectoe — B 1 6ann; ceapmMoe u BOCbMOE — B 2
Oaia, a neBsitoe — B 2,5 0aioB.

Teer Ne 1

1. OxucauTeNnb — 3T0 aTOM, MOJIEKYJIA U UOH, KOTOPBIH ...
1) yBenu4HMBaeT CBOIO CTENIEHb OKUCICHUS
2) TPHUHUMAET AJIEKTPOHBI
3) OTHmaeT CBOM JJIEKTPOHEI
2. IIpouecc BOCCTaHOBJIEHHSI UMEET MECTO B CIIydae, KOTa ...
1) HeiiTpanbHBIC aTOMBI IPEBPAIIAIOTCS B TIOJIOKUTEIBHO-3apSHKEHHBIE HOHBI
2) TOJOXUTENBHBIH 3aps]] NOHA YMEHBILACTCS



3) oTpHUATENbHBIN 3apsi]] HOHA YBEIHYMBACTCS
. 3 npexncraBneHHsIx Hke peakunii Kk OBP nucnponopunoHupoBaHus MPUHAIIEKHUT ...

1) S+ 2HNO;3; = H2S04 + 2NO
2) 2H>02 = 2H,0 + O3
3) Mg+ S=MgS
4. K BOCCTaHOBHUTEJISIM OTHOCSTCH ...
1)  meramisl, BOJOPO/, YIIIEpPOT
2)  aKTHBHBIC HEMETAJUIbI
3)  DIEMEHTHI, HaXOISIIUECS B CPEIHEH YaCTH MEPUOUICCKON CHCTEMBI
5. CrereHn OKHCIICHUS KUCIIOPO/Ia &) B BOJIC U 0) B TIEPOKCHJIC BOIOPO]Ia COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;6)+2
3) a)-2;0-1
6. [lepmanranat xanus B OBP, nporekaronux B KUCIION cpefie, BOCCTaHABJIMBAETCS 1O ...
1)  xarmona Mn%*
2)  manranar-uona MnOs>—
3)  oxcuma maprania (1) MnO
7. B peakiuu, nporekaromeii mo cxeme CraSz + KNOz 2 KoCrOs + KoSOs4 + NO oxucnenuro
MOJIBEPrarOTCs CIETYIONINE AIEMEHTHI ...
1) asorucepa
2)  cepau XpoMm
3)  XpoMm u a30T

(98]

8. CymMma k0d3(ppHUIIMEHTOB B peaKIlny, MpUBEIeHHOM B Bomipoce Ne 7 paBHa ...
1) 26 2) 18 3) 35

9. Cymma ko3 ¢unrentos B peakuud KMnOs + HClouy, = ... paBHa
1) 30 2) 26 3) 35

3J1e1ch0ngnqec1me CHUCTEMBbI

B Ttecrax mo Teme «DIEKTPOXHMMHUYECKHE CHCTEMBI»: ITIEPBOE, BTOPOEC M IISITOC 3aJaHUS
olleHUBAIOTC B 1 0aut; TpeThe U YeTBepTOE 3a1anus— B 1,5 6aia; mecroe u cenpmoe — B 2 Oasia.

Tect Nel
1. DnexTpoaHBII NOTEHIMAT OTPEACIISIOT 110 YPABHEHHIO ...
1) Hepucra
2) Menneneesa-Kianeiipona
3) BoapnmMana
4) Appenuyca
2. Paccuwmraiite DJIC ranpBanmueckoro siemerta MQ|IMgSOs||CuSOs|Cu mpu craHmapTHBIX
YCIIOBHSX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakue nmpoaykTel 00pa3yroTcsi Ha KaTo/e TPy JIEKTPOJIN3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) aszoTHas KUCIIOTa
4) KHCIOPO.T
4. VYxaxuTe CyMMY KOX(PQHUIUEHTOB B ypaBHEHHH dJIEKTPOnM3a pacTBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8



5. Kakas U3 1NpuBEIEHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUd  MpPOTEKaeT
CaMOIIPOU3BOJIBHO B MPSMOM HaIlpaBIeHUN?
1). FeSO4 + Cu —...
2) CuSO4+ Fe —...
3) CuSO4+Na—...
4) HCl+Cu —...
6. Bprumcimre Maccy IHMHKA, MOJYYEHHOTO TIPU DJIEKTPOJIM3e Cyinb(ara IUHKA, KOTOPBINA
npoBouK B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10%
2) 0,05
3) 0,013
4) 6,7-107
7. llpuBemuTe CXeMbl JJIEKTPOAHBIX TIPOLECCOB M MOJIEKYJISPHOE YpaBHEHHE pPEaKIHH,
MPOTEKAIOIIeH MpPU AIICKTPOXUMHUYECKOW KOppO3uM TranbBaHomapsl Zn|Mg B CEpHOKHUCIION
cpene. B otBere ykaxute cymmy K03(pPUIIMEHTOB B MOJIEKYJISPHOM YpaBHEHUHU.
1) 6
2) 5
3) 4
4) 8

BHeaymuTropHas caMOCTOSITeNIbHAS paboTa 00y4JaroNIUXCsl OCYIIECTBIISCTCS B BUJIC H3YyUCHHS
JUTEPaTyphl IO COOTBETCTBYIONIEMY pa3zeny C MpopaboTKoil MaTtepuana; o(GOopMIIEHUS OTYETOB I10
ab0paTOPHBIM PabOTaM U BHITIOJTHEHHS JOMAITHUX 3aaHHH.

BapuaHTbl TeMATHYECKUX JOMAIIHU X 3aJaHUH V15l BHEAYAUTOPHON CaAMOCTOATEIbHOI padoThI
CTY/IEHTOB 110 TeMaM

JlomamHee 3agangue Ne 1
no TeMe «XHMHYECKasi TEPMOIMHAMHUKA)

B nomamHem 3aiaHuu 1Mo TeMe «XHMMUYecKas TepPMOJJIMHAMUKAy: MepBas 3aj1a4ya OICHUBACTCS B
2,5 6amna; BTopas — B 1,5 6amna; Tpetbs — B 1 6amn.

3anaya Nel

Hns peakuuu CHs ) + CO2 ) = 2 CO ) + 2 Hy () onpenenuTe BO3MOXKHOE HAMpaBJICHUE
CaMOTIPOM3BOJILHOTO TEUEHHUs PeaKIiy TIPH CTAaHAAPTHBIX YCJIOBHAX M npu Temneparype T = 927 °C,
€clii TeryIoBo 3(h(eKT peakluu 10 3aJaHHOW TeMIIepaTypbl He U3MEHHUTCS. YKaXHUTE: a) BhIACIACTCS
WIM TOTJIONIAeTCSd JHEepPrus B XOJ€ peakuuu; O) MPUYMHY HANAEHHOTO WM3MEHEHHsS JHTPOIIUU.
Paccuwnraiite TemnepaTtypy Havaja peakiuu.

3ayaya No2

Boruncnute TemnoBoii s ekt peakuuu: CaCz ) + 2 H2O¢) = Ca(OH)2 () + C2Hz (1), mosb3yschk
CTaHJIAPTHBIMU TEIIOTaMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEMIOThl BHIACTUTCS WU
NOTJIOTUTCS Tpu oOpazoBanuu 2,24 1 C2Hz?

3amaya Ne3

[To TepMOXMMHUYECKMM  YpaBHEHHMSIM  paccuMTaiTe  TemnmoBo  sddekr  peaknuu:
Ho @ + CO2 ) = CO () + H2 O¢r. TepmoxumMuueckrie ypaBHEHHUS:

a) Hoy + %2 02 () = H20 (1), AH = -241,9 x]JIx;

6)2CO) +O20) =2 CO2 (), AH =-566,2 xJIx.

Jlomaninee 3aganue Ne 2
o TeMe «XHMHUYeCKass KHHeTHKA»

B nomamnem 3amaHuu no teme «XUMHUYECKas KMHETHKa»: mepBas 3ajada oleHuBaercs B 1,5
Oamna; Bropas — B 0,5 Oanna; TpeThs, yeTBepTas u nstas — B 1 Oa.



3azaga Nel
Peaknus mporekaer no ypaBaenuto: Oz ) +2 CO ¢y = 2 COz (). HauanpHble KOHIEHTpaIUN
pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 mosb/1. Bo ckonbko pa3 u3MEHHTCS
CKOpOCTh MpsiMOi peakiuu, koraa mnpopearupyeT 30% CO? Bo CkoIbKO pa3 M3MEHSTCS CKOPOCTH
MPUMOU U 0OpaTHOM peakiuu, €ClIu YBEIHUYUTh JaBJICHUE B CUCTEME B JIBa pa3a?
3azagya No2
Ipu temmepatype 40 °C HexoTOpoe KOMMYECTBO BENIECTBA BCTYHAET B Peakiuio 3a 20MHH.
Paccumraiite Bpems, TpH KOTOPOM 3TO JK€ KOJMYECTBO BEIIECTBA BCTYHT B PEAKIHIO TIPU
temmneparype 200 °C, eciu TemmepaTypHbIii KO3((GUIMEHT CKOPOCTH peakiuu paseH 2. Bo ckoibko
pa3 U3MEHHUTCA MPU ITOM CKOPOCTh PEAKITUU?
3asauya Ne3
Haiinure HavanbHBIE KOHIIEHTPAIIMH HMCXOJHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHUS PEAKIIHH:
Fe (n + H20 () = FeO () + Hz (), €ci paBHOBECHBIE KOHIIEHTPAIIMH PEarupyrolIuX BEIIeCTB PaBHBI:
[H20]=0,3moms/1, [H2] = 0,4 Moms/m1.
3anaya Ne4d
Hns peakuuonnoit cucremsl: CO y + H20 ¢y = CO2 p + Hz ) HavanbHbIE KOHIEHTPALMH
paBubl: [H20] = 0,5 monw/a, [CO] = 0,6 mons/n1. OnpenenuTe KOHIIEHTPAIIUA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBeCHs paBHa 1,45.
3amaya Ned
Bripa3ute uepe3 KOHIICHTPAIMK PEareHTOB KOHCTAHTHI PAaBHOBECHS CIICTYFOIIMX PEAKITHA:
Now + 3 Ho) = 2 NHz(), AH =-92,2 x]JIx;
COzr) + Cn) =2 COqr), AH = +160,5 x/Ix;
COq) + H20) = CO2 (n + Hoy, AH =-41,1 xJIx.
VYkaxuTe HanpaBlieHUE CMEIIEHNS XMMUYECKOTO PaBHOBECHS ATUX peaKUuii: a) NP MOHUKEHUN
TEMIIEpaTypbl, €CIH JaBJeHHE IOCTOSHHO; O) MpH MOBBIILIEHUH [ABJICHHS, €CIH TeMIeparypa
MOCTOSIHHA.

Jomamnee 3aganmne Ne 3
no reme «PacTBopbi»

B nmomamuem 3amanuum mo Teme «PacTBopbl»: mepBas, BTOpas, TPeTbs M MATas 3aJadud
oneHuBaercs B 1 6ayut; yerBepras u mecras — B 0,5 Gaia.

3anaya Nel

B xakom o6weme Boabl cieayer pactBoputh 135r SNClz mis monydyenus 3M pactBopa xiopuaa
osioBa (Il) ¢ mnotHOCTRIO p = 1,405 r/™MA?

Paccunraiite: a) MaccoBylO [OJII0O BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIEHTPAIUIO
SKBHMBAJICHTA; B) MOJISUIBHOCTB; ) TUTP; 1) MOJIBHYIO JOJIIO BEIIECTBA B paCTBOPE.

3ayaya No2

3aKOHYUTE MOJEKYJISpPHbIE U HANHWIIUTE COKpAIlleHHbIE MOHHBIE YypPaBHEHUS peakIuil
B3aUMO/ICHCTBUS CIEAYIONINX BEIECTB:

HBr + NaOH —

AgNO3 + HoS —

MgCl; + KOH —

CaF; + HCl —

Sb(OH)3 + H2S0s —

Sb(OH); + NaOH —

3amaya Ne3

CocraBbTe MO Ba MOJIEKYJISIPHBIX YPABHEHUS PEAKIIUN K CIIETYIOIINMM HOHHBIM:

Ba?* + CrO4> — BaCrOq;

NHs" + OH — NH4OH;

ZnS + 2H" — Zn** + H.S



3azaga Ne4
Boruncnure pH 0,05M pactBopa cepHOM KUCIIOTHI.

3agauya Ne5

Kakue u3 cnenyromux coseit noaseprarorcs ruapoiansy: NaSiOs. Cu(NOz).. KBr? CocraBbte
HMOHHBIE U MOJIEKYJSIPHbIE YPAaBHEHUS TMIPOJIM3a COOTBETCTBYMOLUX coJiel. Kakoe 3nauenne pH (<
nin=> 7) UMEIOT pacTBOPBI 3TUX COJIEH?

3ajgaya Neb

Haiinure npoussenenue pactBopumoctu PhClz, eciin B 200 M1 Bojbl pactBopsiercst 2,17 T 310T0
COEJIMHEHMUSI.

JlomailHee 3aganue Noe 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTE/ILHbIE TPOLIECCHI»

B nomammem 3amanmu mo TeMe «OKHCIMTENFHO-BOCCTAHOBHTEIBHBIC IPOIECCHI»: IepBas
3a/1aya orieHuBaercs B 1,5 6aia; BTopas — B 2,5 6aia; TpeThst — B 1 Gai.

3amgauga Nel
[Tonbepure kKO>PIUIMEHTHI B YpaBHEHUSX OKHUCIHMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHi.

VKa)KHUTe THI KAXKI0W PEAKIUN.

PaccuMraiiTe 9JIEKTPOABIKYIIYIO CHIIYy W OIpEAEINTE HalpaBiIeHHE CaMOIPOU3BOJIHLHOTO
NPOTEKAaHHUsS IEPBOM peaKIUu IMPH CTAHIAPTHBIX YCIOBHSX, HCIOJB3Ys 3HAYEHUS OKHUCIUTEIHHO-
BOCCTaHOBUTEbHBIX MIOTEHIIUAJIOB:

HJ + HPOs — J2 + H3PO3 + H20

HNO; — HNOs; + NO + H0

H[AuCls] + H202 + NaOH — Au + NaCl + O, + H20

NHsReOs + H, — Re + NH3z + H2O

KBrO — Oz + KBr

3amaga No2

CocraBbTe YpaBHEHHUS OKHUCIUTEIHBHO-BOCCTAHOBUTEIBHBIX PEAKIHii:

KMnO4 + NaNO; + H20 —

NaCrO; + H;0; + NaOH —

Bi(OH); + NaS;0s + NaOH —

Bi2O; + C —

Mg + HNO3 (pass) —

3agaua Ne3

Jlanbl JBe OKHMCIHTEIBbHO-BOccTaHOBHTENbHBIE mapbl: KNOz, KNO3z; u Pb(NOs)2, PbO..
[MTonb3ysch TabiMIEdl CTAaHIAPTHBIX OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX IOTEHI[MAJIOB, COCTaBbTE
ypaBHEHHE BO3MOXHO#H peaknuu B ykasanHoW cpeme (HNOz). Paccuwraiite 3HaveHue
AIIEKTPOIBMIKYIIEH CHIIBI PEAKIIHH.

Jlomaninee 3aganue Ne 5
Mo TeMe «JIeKTPOXHMHUYECKHE CHCTEMbD»

B nomarmineM 3aianuu 1o TeMe « NeKTPOXUMHUYECKUE CUCTEMBI»: TIepBas 3a/1aya OlIEHUBAETCS B
1 Gamn; BTOpas — B 1,5 Ganna; Tpethst — B 2,5 Oanna.

3agaua Nel
CocraBbTe 3JIEKTPOHHO-WOHHBIE YPAaBHEHMS DJEKTPOJHBIX IPOIECCOB U  MOJEKYISIPHOE

ypaBHCHHE TOKOOOpa3yrwoIleil peakiuu, MpoTeKaroleld Mnpu padoTe TalbBAaHUUECKOTO JIIEMEHTA
Co/Co(NO3)2 // AI(NO3)3/Al. Paccuutaiite DJIC (E) rajibpBaHU4ecKOro 3JieMEHTa MPU CTAHAAPTHBIX
YCIIOBHSIX.

[IpuHSB TOTEHIIMAN aHOJA PaBHBIM CTAHJAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHICHTPAIUIO
KaTHOHOB MeTa/ula B KaTOJAHOM pactBope, mnpu kotopoir DJIC rajibBaHUYECKOTO 3JIEMEHTA
ymenbintes Ha 0,02B.



3agaua No2

[IpuBenure cxembl

AJIEKTPOJHBIX MPOLIECCOB U  MOJIEKYJISIPHBIE ypPaBHEHUS peakUui,

NPOTEKAIOIINX MPU JIEKTPOXUMHUECKON Kopposuu ransBanomapsl Co/Ni: a) B kucioit cpezae; 0) BO

BJIAJKHOM BO3YXC.

Onpenenure yObUTh Macchl aHOJA TMPU KOPPO3UH B KHCIOW cpene 3a 20 MHH, €ClId CKOPOCTh
Koppo3uu cocraBuna 0,01 r/u.

3agauga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHHUS DSJIEKTPOJHBIX IPOLIECCOB (AHOJ HHEPTHBIA) U

MOJIEKYJISIPHOE YPaBHEHHE PEAKLIUHU, IPOUCXOAALIECH IIPU HIEKTPOIIU3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOs,
Boraucnure (akTHueckoe KOJUYECTBO METallla, IMOJYYEHHOTO Ha KaToJe MPH DIEKTPOJIH3E

Co(NO3)2, eciu 371eKTpOIH3 MPOBOAMIM B TeueHHH 1 4. BbIxoa MeTasia o Toky coctaBui 85%.
VYKaxuTe BO3MOKHEIE IMPUYUHBI YMCHBIICHHU S BbIXOJa METaJlJIa IO CPAaBHCHHUIO C paCYCTHBIM.

BapuanT nomManHeli KOHTPOJIbHON PadoOTHI

BAPUAHT Ne 1

CHUCTEMA 3JICMCHTOB
CTpocHHE aTOMA

TEMA 3AJIAHUE
3aganue 1. OKOHUYaHHE OJJEKTPOHHOH (GOPMYIHI ....6826p . Ykakure
MOJIOKEHUE JJIEMEHTa B TMEPUOJMYECKON CHCTeME: TEepHUoJ, TPYIIINY,
Tema 1. MOATPyIIy, Ha3BaTh AJieMeHT. COCcTaBbTE IEKTPOHHYIO PopMyIly aToma
IMepuoguveckas dJIEMEHTa. YKaXUTe JJIEKTPOHHOE CEMEMCTBO, METa/l WM HEMETaJll.

CocraBbTe  dMeKTpoHHO-rpadudecKkyro  GopMyay Uil  yKa3aHHBIX
3JICKTPOHOB B HOPMAJILHOM COCTOSIHHH.

3ananue 2. VYkazaTb BCE€ KBAaHTOBBIE 4YHCIA JUISI  DJIEKTPOHOB,
OTBEYAIONINX CIIEYIONIEH IEeKTPOHHOH (hopmyre Sp°

Tema 2.
KuciaorHo-ocHOBHEBIE
CBOMCTBA BelleCTB

3ananue. CocTaBbTe YpaBHEHUS PEAKIUM, IPU MOMOIIU KOTOPHIX MOKHO
OCYILIECTBUTD CJIEIYIOIINE NMPEBPAILlCHUs
Zn — ZnO — ZnCl, — Zn(OH),—>Naz[Zn(OH)]

3apanme 1. J{nsa peakiun FesOsx) + Hor = 3Fe0k) + H2Oq) ompenenmre
BO3MOKHOE HAIpAaBJICHAEC CAMOIIPOM3BOJILHOIO TEUCHHS PEAKIUU TpU
CTaHJAPTHBIX YCIOBHAX M mpH Temmeparype t =1227°C, ecnm TemoBoii

Tema 3. 3¢ deKT 10 3a1aHHOM TeMITepaTypbl HE U3MEHUTCSL.
Xumuyeckas VKaxuTe: a) BBIACISACTCS WIM TOTJIOMACTCS SHEPrus B XOJE PEaKiuH; O)
TEPMOAUHAMMKA NPUYMHY HAWJAEHHOTO W3MEHEHWs SHTpoImMH. Paccuuraiite temmeparypy, mpu
KOTOPOM yCTaHABIIMBAETCsl PABHOBECHE U IPOMCXOUT cMeHa 3Haka AG.
3aganue 2. Boruciure TerioBoit addexr peakurm 3FesOgr) + 8Alk) =
4ALO3K) + 9FeK), MONMB3YSICh CTAHIAPTHBIMU SHTAIBIMSIMEH 0Opa30BaAHHSI
pearupyronmx BemectB (npwiokenue 3). CKOJbKO TEIUIOThl BBLIEIUTCS
(ToryoTHTCST) TIPH 0OpPa30BaHMHM BeliecTBa Fe B koymuecTBe 56 1?
3apanue 1. Temmneparypubiii ko3dduument peakuuu paeH 2,5. Kak
Tema 4. U3MEHUTCS CKOPOCTb PEeakIMM: a) IPU MOBBIIIEHUH TeMIeparypsl oT 60
XuMHn4yecKasn 1o 100°C; 6) npu oxJiakAeHUU peakuoHHo# cmecu oT 50 1o 30°C?
KHHETHKA U 3apanue 2. [{ns o6patumoii peakiuu FesOsx) + Hapy = 3FeO) + H20O
XHMHYeCKoe 3alMIINTE BbIpAXKEHNE KOHCTaHThI paBHOBecust AH®, k/[x =+ 69,8.
paBHOBecHe [Ipemtoxxure crnocoOb! yBeIMYEeHUsI KOHIIEHTPALUH ITPOIYKTOB PEaKIHH.

Tema S. PacTrBopsl

3apanue 1. B 180 mi Bozps! pactBopeno 20 r cynbgaTa MapraHiia.
[omyuuncs pactBop miotHOCThIO 1,101 r/Mi1. Beruucnure MossipHyto,
HOPMaJIbHYIO, MOJISJIBHYIO KOHLIEHTPALMKA U MacCOBYIO JIOJIIO
PacTBOPEHHOTO BEIIECTBA.

3apanue 2. CocTaBbTE MOJIEKYJIIPHBIE U HOHHO-MOJIEKYJISIPHbBIE
YPaBHEHUS PEAKIMI B3aUMOIEHCTBUS B PACTBOPAX MEKIY:




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

NH4OH u MnCly; H2SO4 u Ba(OH)..
3ananme 3. CocraBbTe HMOHHO-MOJIEKYJISIPHBIE U MOJIEKYJSpPHbBIE
ypaBHenus ruzaposusa cojeir NaxSiOs, ShCls, Rb2SOs. Kakoe 3nauenme
pH (>7, <7) umerot pacTBOpbI ITUX COJIEH?

Tema 6.

OKHCJIUTEILHO-
BOCCTAHOBUTEJIbHbIE
CBOJCTBAa BelIeCTB

3amanue. MeTo0M 3JeKTPOHHOTO OanaHca nojadoepure Ko3puuueHTs B
YPaBHEHHSAX, YKQKUTE OKHCIUTEIb U BOCCTAHOBUTEIb, HAITUIIIUTE
AJIEKTPOHHBIC YPAaBHEHUS MPOILIECCOB OKUCICHHUS U BOCCTAHOBJICHUS
H3PO3 + KMnO4 + H2S04 = H3PO4 + MnSO4 + K2SO4 + H20

CuSO4 + H3PO, + H,O = CuH + H3PO4 + H2SO4

Tema 7.

DJIeKTPOXUMHYECKHUE

CUCTEMBbI

3ananue 1. /[ ranbBaHMUECKOTO 3JIEMEHTa, 00pa30BaHHOTO
IUIACTUHAMU U3 METAIIJIOB

Zn u Ag , IOTPYXEHHBIX B paCTBOPBI UX COJIEH ¢ KOHIEHTPAMEN! HOHOB
METaJlJIOB

A™ =0,01 u B™ =0,05

1) cocraBbTe CXeMy rajibBAHUYECKOTO DIICMEHTA;

2) HaIUIIUTE YPAaBHEHHUS JIEKTPOIHBIX MPOIECCOB U TOKOOOpa3yroIiei
peaxmuu;

3) paccuuTaiiTe 3JIEKTPOABIKYIIYIO CHITY FalbBAHUYECKOTO JICMEHTA.
3aganue 2. CocTaBbTe ypaBHEHUS AJIEKTPOIHBIX MPOIECCOB (aHOT
WHEPTHBIN) U MOJIEKYJISIPHOE YPaBHEHHE PEAKIIUH, TPOXOISIIEH Py
AJIEKTPOJIN3E paciulaBa WM pacTBopa sekTpoiuta paciiaB CaClz .
Boruncnute Maccy MeTasuia BhIACTUBIIETOCs Ha KaToJe, eCiu
AJIEKTPOJIH3 MPOBOIMITH TTpH criie Toka A =10,0. B TeueHue BpeMenn = 2,5
4.Beixon metaia mo Toky Br coctaBun  98%.

3ananue 3. CocTraBpTe ypaBHEHHUS ANEKTPOJHBIX MPOLIECCOB U
MOJIEKYJISIPHOE YpaBHEHHE pEaKIiuu, IPOTEKAIoIIeH Mpu
ANEKTPOXUMHUUYECKOM KOPPO3UH TajibBaHomapel: Pb - Sn

a) B KHUCIIOH cpenie;

0) B aTMOc(epe BIaKHOTO BO3TyXa.

ocogarwdE

N =

KoHTpoJibHbIE BONPOCHI 110 TEMaM

KoHTposbHbIe BONIPOCHI 10 TeMe «XUMHYeCKasi TEPMOAUHAMUKA»

OCHOBBI XUMHYECKOW TEPMOJUHAMUKHU: TIOHATHE CUCTEMBI, BUJIbI CHCTEM.
TepmoannamMuueckue napaMmeTpsl U QYHKINUN COCTOSIHUSL CUCTEMBI.

Buytpennss sHeprusi. Pabota. TeroTa.

[lepBrlii 3aKOH TEPMOJUHAMUKH (BBIBOJI).

DOHTanbNus Kak (QYHKIMS COCTOSIHUS CUCTEMBbI. DHTaJIbINS 00pa30BaHUS BELIECTBA.
TemmoBoit >pdext xumuyeckoil peakuuu. DaKTOpbl, BIUAOIIME HA TEMIOBOU 3PPexT
XUMUYECKON PEaKlnu.

Tepmoxumus. 3akoH ['ecca.

CnenctBus u3 3akona ['ecca.

DHTpOMUs KaK PYHKIUS COCTOSIHUS CUCTEMBI.

BTopoii 3aKkOH TEpMOIUHAMUKH.

Tperuii 3aK0OH TEPMOANHAMHUKH.

Oueprus ['ub6ca.

HaHpaBHCHI/IC CaMOIIPOU3BOJILHOT'O IPOTCKAaHUA XUMHUUCCKUX peaKHHﬁ.

KOHTpOJIbeIe BOIIPOCHI IO TEME «XuMHYeCcKasi KHHETHKA»

Xumuueckas KnHeTuka. CKOpoCTh XMMHUECKOM peakuy U METOJbI €€ PEryJIupOBaHusl.
BnusiHue KOHIIEHTpauu Ha CKOPOCTh XUMUYECKON PEAKIUH (3aKOH JIEHCTBYIOLIUX MacCC).
Bnusinue Temneparypsl Ha CKOPOCTh XUMHUeckoi peakiuu. [Ipasuno Bant — Fodda.
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Teopust akTUBHBIX CTOJIKHOBEHUI AppeHuyca.

OHeprus akTUBAaLUU. YpaBHEHUE AppeHuyca.

Teopus nepexoHOro KOMILIEKca. JHEpreThuecKas quarpamma.
KpuBas MaxkcBemia — boibiiMana. DHepreTiudeckuii 6apbep.
Karanurtnueckue cucTemsl.

Binsiaue xaranusaropa Ha CKOPOCTb XUMHYECKOU PEaKLIUH.
['oMOreHHBI ¥ reTepOreHHbIN KaTaaus.

KonebarenbHble peakium.

Xummnuaeckoe papHoBecre. OOpaTuMbie 1 HEOOPATUMBIEC PEAKIINH.
KoncTanTa XMMHUYECKOrO0 paBHOBECHSL.

CwMmenienune xumuueckoro paBHosecus. [Ipunuun Jle—1llarense.
Bnusinue KoHIIEHTpaluu, JaBiIeHUs U TEMIIEPATypHI.

®a30BbIE PABHOBECHS.

@da3oBbIE AUArpaMMBbl U1 OJHOKOMIIOHEHTHBIX CHCTEM.

KOHTpOJIbeIe BOIIPOCHI IO TEME «PaCTBopLI»

[Tonsarue pactBopa. PactBopumMocTs BemecTBa. PactBopuMocTs rasa.

PactBoprl. CriocoObl BBIpaKEHHS KOHIICHTPAIIMU PACTBOPOB (MaccoBasl JOJs, MOJIApHas
KOHIICHTPAIIUS, MOJISIPHAS KOHIIEHTPAIIUS YKBUBAJICHTA, MOJIbHAS JOJIs, TUTD).

KomnurarusHesle cBolicTBa pacTBOpOB. MneanbHbli pacTBop.

3axonsl Payns: I (tonomerpuueckuit) u Il (30ymnuockonuueckuii 1 KpHOCKOMUYECKHI).

Ocmoc. OcMmoTrueckoe aaBieHre. Cxema 0CMOMETpa.

KucnoTHO-0CHOBHEIE B3aMOJECHCTBHSA BEIICCTB.

HNonnas Teopus KUCIOT U OCHOBaHUU AppeHuyca. OCHOBHBIC MOHATHS M TOJIOKEHUS TEOPUHU
Appenuyca.

Jucconmanus KHCIOT, OCHOBaHWW M COJIEH C TOYKM 3PEHUS HOHHOW Teopuu AppeHmyca
(mpumeps).

Crenens auccoruanuy. CUIbHBIE U C1a0ble AIEKTPOJIUTHI.

Jluccouumanus ciadbix 37eKTpoauToB. KoHCTaHTa Aucconuaim.

3akoH pa3baBneHus OcTBasIba.

Peakuuu noHHOrOo 0OMEHa MEX/y AJIEKTPOJIUTaMU (Ha IpUMepe peakiuii oopazoBanus ciaboro
AJIEKTPOJINTA, OCAJKa U raza).

[IpousBeneHne pacTBOPUMOCTH.

HNonHoe npousseaeHne Boabl. BoAOpOIHBIN U THIPOKCUIIBHBIN TOKA3aTENH.

I'maponus coneit. Tunel rusipon3a cosen.

KonnuecTBeHHbIE XapaKTEpUCTUKHU IIPOLIECCa TUAPOIN3a.

@akTOpbl, BIUAIONINE HA IPOLIECC TUIPOJIU3A.

KonTpoabsHble Bonpochl o Teme «/{ucnepcHbie cucTeMb»

I'ereporennsie cmecu. /lucnepcHele CUCTEMBI.
HucnepcHocTs. Knaccudukanuu AucnepcHbIX CUCTEM.
Komnounusie pactBopsl. JInopuisHble 1 110(HOOHBIE KOTIOUIBI.
CrniocoObl mosTyyeHHst KOJIOUTHBIX PACTBOPOB.

CrpoeHne KOJUIOUIHBIX YaCTHLI.

IIpaBuno dasuca — [Ieckosa.

Y CTONYNBOCTD KOJTIOUAHBIX crcTeM. CTaOUIN3aTOPHI.
Koarymnsmust nuoguiabHbIX U THO()OOHBIX KOJUIOUIOB.
CenumeHTanyst KOJIJIOUIOB.

Koarynsuust KoJIJIouJHBIX paCTBOPOB AJIEKTPOJIUTAMH.
[TpaBuno Hlynsue — 'apau. Koarynupyromas ciocoOHOCTb.
OnTHyeckne cBONCTBA KOJIJIOWIHBIX PACTBOPOB.
DneKTpUUYECKUE CBOMCTBA KOJUIOUAHBIX PACTBOPOB.
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KonTposabHbie Bonpockl 10 TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECChI»

OcHOBHBIE IOHATHUSI TEOPUU OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
OKHCIIMTEIIFHO-BOCCTAHOBUTEIIBFHBIC CBOMCTBA BEIICCTB.

Baxneme OKMCIUTEIN 1 BOCCTAHOBHUTEIIH.

Tumbl OKUCIUTENTHHO-BOCCTAHOBUTEIBHBIX PEAKIIUHN (TTPUMEDPHI).
OKHCIIMTEIEHO-BOCCTAHOBUTEIIBHBIN ITOTCHITHAL.

VYpaBuenue HepHcra.

CocraBiieHHE OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI.
HanpasneHnne 0KuCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHTpOJIbeIe BOIIPOCHI IO TEME «BJIEKTPOXI/IMI/I‘IQCKHQ CHUCTEMbBbI»

DnekTpoxuMuieckue cucteMbl. Kimaccudukarus 3JIeKTpOXUMUYECKUX TTPOIIECCOB.
DNEeKTPOXUMHUYECKHE TIPOIIECCH, TPOTEKAIOIME HA TPAHUIIE pa3jiena «MeTalul — pacTBOPY.
lanpBanmyeckwmii anement Jlanuamsa — Axkoown.

DIEeKTPOABMKYIIAS CHJIA TATbBAHMYECKOTO JJIEMEHTA.

N3mepenune dSIeKTPOAHBIX TMOTEHIMATOB. P CTaHAAPTHBIX AIEKTPOJHBIX MOTCHITHAIOB.
CBoiiCTBa METAJNIOB B COOTBETCTBUU C UX MOJIOKEHHUEM B DSy HAMPSKCHUI.

VYpasuenne HepHcra.

DNEeKTPOIN3 PacIIaBOB M pacTBOPOB. KaToiHBIE 1 aHOTHBIE MPOIIECCHI.

O6benunenHbld 3akoH Papazes. Beixo 1o Toky.

Koppo3sus meramnos. Kiaccudukarys KOppo3nOHHBIX TPOIECCOB.

Xumuyeckasi KOppo3usi.

DNEeKTpOXUMHUYECKass KOppo3us. AHOIHOE OKHCICHHE MeTaula M KaTOJHOE BOCCTAHOBIICHHE
OKHCITUTES.

[TpuMepsr KOppPO3UHU B KUCIIOHN Cpejie U aTMOCHEPHOM KOPPO3HUH.

CKOpOCTh KOPPO3HUH.

3amuTa METaJJIOB OT KOPPO3HUHU.

3aluTHBIE TOKPBITHSL.

DIEKTPOXUMHYECKHE CIIOCOOBI 3alIUTHI OT KOPPO3UU METAILIOB.

XUMHUYECKUE UCTOYHUKHU TOKA. ['albBAHUYECKUI AJIEMEHT.

XHUMHUYECKUE UCTOUHUKHU TOKA. AKKYMYJISITOPBI.

XHWMHUYECKUE UCTOUYHUKH TOKA. TOIIMBHBIE 3JIEMEHTHI.

7. OueHo4YHbIe CPeACTBA /1Jisl MPOBeJAeHUSs MPOMEKYTOUYHOM aTTeCTAlNU
[IpomexyTrouHass  aTTecTalds UMEET  LEJIbI0  ONPENeNIuTh  CTENeHb  JIOCTHXKEHHUS

3aIJTAaHUPOBAHHBIX PE3YJIbTATOB 06yquI/151 110 JUCHUIIJIMHE 3a onpeneneHHHﬁ Iepuoa 06y‘I€HI/I${.

a) Ilnanupyemble pe3yJbTarbl 00y4eHHs] WU OIIEHOYHbIE CpeACTBA /Jisi MPOBeIeHHS

NMPOMEKYTOYHOM ATTEeCTALIUM:



CrpyKTypHBIi
JJIEMEHT

[Inanupyemsle pe3ysbTaThl

OneHouHbIE CpeICTBA

oOyueHus
KOMIICTCHIUH
OIlIK-2
CMOCOOHOCTBIO TPUMEHSTH COOTBETCTBYIONIMIA  (DU3MKO-MAaTEMAaTHUYCCKUH —ammapar, MeTOJbl aHajlu3a M MOJCIMPOBAHUS, TEOPETUYECKOTO |

OKCIICPUMCHTAJIbHOT'O MCCJICAOBAHMWA TPU PCILICHUN HpO(i)eCCI/IOHaJII)HI)IX 3aga4

3Hare

- OCHOBHBIE XMMHYECKHE ITOHITHS,
IIOJIOYKEHUS U 3aKOHBI,;

- COBPEMECHHBIC HaIPaBJICHUS
Pa3BUTHS HAYYHBIX TCOPUH;

- METOABl  TCOPETHYECKOTO |
IKCIIEPUMEHTAITBLHOTO MCCIICAOBAHUS
B 00J1aCTH XUMHU

HepellEHb meopemu4eCKux 60npocoe K zauemy.

16.
17.

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

OCHOBBI XMMHUYECKOW TEPMOJUHAMHKHU: CHUCTEMa, TEPMOJMHAMUYECKUE TIapaMeTPhI
CUCTEMBI, QYHKIIUU COCTOSTHUS cUCTeMBI. [IepBbIil 3aKOH TEPMOJMHAMUKH.

DHepreTuka XMMHUYECKHUX MPOIECCOB.

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

OHtponus. YpaBHeHue bonsiiMana. Bropoii u TpeTHil 3aKOHBI TEPMOIUHAMUKH.

Oueprus ['u66ca. HampaBieHnus XMMHYECKUX MPOIIECCOB.

Xumuueckass kuHeTuka. CKOpOCTh XUMHUYECKOW peakunu. CpeaHsis U UCTUHHAS CKOPOCTH
peaknun. Knnernueckasi KpuBasi.

CKOpOCTh peakiuy U METOBI €€ PEryJIupOBaHUS.

Biustaue Temmnepatypsl Ha cKopocTh peakiuu. [Ipasmino Bant-T'odda.

DHeprus akTUBALMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.

. KaTtanuzaTopsl ¥ KaTaTUTUYECKUE CUCTEMBI. [ OMOTEHHBIN KaTaJIn3.

. KaTtanuzaTopsl 1 KaTaTUTUYECKUE CUCTEMBI. [ '€TepOreHHbIN KaTaaus.

. XUMH4ecKoe paBHOBecHe. KoHCTaHTa XUMHYECKOTO paBHOBECHSI.

. CMmemenune xumuueckoro paBHoBecus. [Ipuniun Jle [larensbe.

. PactBopbl. CrtocoObI BbIpaKeHUsI KOHIICHTPAIIUHA PACTBOPOB.

. PactBopsI amektponuToB. CTeNeHh M KOHCTAHTA JIEKTPOJIMTHYCCKOW TUCCOITUAIIMU. 3aKOH

pazbasienust OcTBanba.

Jucconunanus KUciaoT, OCHOBaHU, cosieil. AM(OTEpHbIE AEKTPOIUTHI.

PactBopumocts. [IpousBenenune pacTBOpUMOCTU. YclioBHE 0Opa3oBaHUS M PaCcTBOPEHUS
OCaJIKOB.

JHuccouunanus Boabl. MoHHOe mpousBeneHue Boisl. pH.

I'maponus coneit. CreneHs M KOHCTaHTa TUIPOJIN3A.

Hucnepcusie cuctemsl. Knaccudukanus. Jlnodpunsabie u 110()oOHbIE KOJIIOUTBL.

CrpoeHune KOJUIOMIHBIX YacTHII.

Koarynsauus KomIougHbeIX pacTBOPOB.

OKHCINTENHFHO-BOCCTAHOBUTENBbHBIE CBOMCTBa BemecTB. Kiaccudukamusi OKHCIUTENBHO-
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KOMIETEHITUU 00ynenus
BOCCTAHOBUTEIBHBIX PEAKIIUM.
24. DNEeKTPOXUMHUYECKUE CUCTEMBI. 3aKoHbI Dapazes. DIeKTPOTHBIN MOTEHIINA.
25. I'anpBannveckuii aeMeHT Januans SIkoou.
26. DIIEKTPOXUMUYICCKUE CHCTEMBI: 3JICKTPOJIN3 paciiaBoB. [I[puMeHeHNE AIeKTpoIIH3a.
27. DyeKkTpoJin3. AHOJHBIM U KaTOJIHBIM MPOIECCHI IPU AIIEKTPOJIN3E PacTBOpoB. IIpuMeHeHne
JNIEKTPOJIN3A.
28. Koppo3sus. Buasl kopposun. CriocoObl 3aUTH METAIOB OT KOPPO3HUH.
YnMmets - pemarb  pacyeTHble  3a/a4d Ilpumepnvie npakmuyeckue 3a0anus 011 3auema:
MIPUMEHUTEITEHO K MaTepuany 1. HamucaTh »JIEKTPOHHBIE YPAaBHEHHS OJJIEKTPOJHBIX IPOIECCOB, YpPaBHEHHWE CYMMapHOU
MPOTPAMMEBI; TOKOOOpasyromiel peakiuu, BeYUCIuTh DJ[C raapbBaHMUECKOTO AJIEMEHTa, €CIHM KOHIIEHTPAIUH
- NIPOTHO3MPOBATH BO3MOXHOCTH | HOHOB MeTamioB pasHbL: [AlF*]=0,001 momns/n, [Co**]=0,1 Momb/m.
MPOTEKAHUS CaMOTIPOM3BOJIBHBIX 2. Hanmcath MOHHBIC W MOJICKYJISIPHBIC YpaBHEeHUs peakuuid ruaposmsa coneit: KsPOs; NaxSOg;
MIPOIIECCOB B paznmuunbx | ZnCls.

XUMHWYECKUX CUCTEMAX

3. 3aKOHUUTH YpaBHEHMSI peakLUii, HAlKCaB UX B MOJIEKYJISIPHONH U HOHHOM (opMax:
Al(OH)3z + NaOH —, Ko,CO3 + H2SO4 —, H2S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaiubiusa coaepxutcs 478,8 r Ca(OH),. [TnotHOCT pacTBOpa
1,14 r/mi. Paccumntaiite: ®(Ca(OH)2); Cwm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocraBbTe YpaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI:

K2Cr07 + FeSO4 + H2SOs4 — , KMnOg4 + NapSO3 + H2O —.

6. Hamucatb 51eKTpOHHBIE ypaBHEHHUS OHIIEKTPOJHBIX MPOIECCOB, ypaBHEHUE CYMMapHOU
ToKoOOpa3yroeil peakiuu, BbIYHcIuTh DJ[C raapBaHUYECKOro 3JIEMEHTA, €CIM KOHUEHTpPaluu
MOHOB MeTaJIoB paBHbl: [Mn?*]=0,01 mons/1, [AU**]=0,1 Moms/m.

7. 3aKOHYUTH YpaBHEHUS PEaKIIHMii, HAIKCaB WX B MOJICKYJISIPHOW U HOHHOW (popMax:

NH4+OH + HNO3 —, Zn(OH)2 + NaOH—, AIPO4 + NaxSO4 —.

8. Hamucath ypaBHCHHUS PEaKIMii THIPOJIM3a B MOJICKYIIpHOM U HoHHOM Bue: Alx(SOa4)3, KCI,
NaxS0:s.

9. HamucaTh 51€KTpPOHHBIE YpPaBHEHHUS SJIEKTPOAHBIX IPOLIECCOB, YpaBHEHHWE CYMMapHOMU
TOKOoOOpa3ytomieil peakiuu, BeIYHCIUTh DJ[C raapBaHUYECKOTO AJIEMEHTA, €CIU KOHIEHTpPAlluu
MOHOB MeTanoB paBHbL: [ZNn?*]=0,01 momas/n, [Cu*]=1,0 Moms/m.

10. Cynbdar amomunus maccoit 36,4 r pactBopwin B 100 r Boasl. [II0THOCTH MOIy4E€HHOTO
pactBopa 1,32 r/mn. Paccumraiite: w(Al2(SO4)3); Cm; Cox; Cm; N(AI2(SO4)3) u N (H20); T.

11. Hanmcatrh 5J€KTpPOHHBIC YpaBHEHHUsS SJICKTPOIHBIX IPOIECCOB, yYpaBHEHHE CYMMapHOU
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TOKOOOpasyromiel peaxkiuu, BeYUcIuTh DJC rambBaHUYECKOTO 3JIEMEHTa, €CIU KOHIICHTPALNH
MOHOB MeTa/IoB paBHEL: [Mn2*]=0,01 mMoms/1, [Ag*]=1,0 Mons/m.

12. 3aKOHYUTH YpaBHEHHUS PEaKI1il, HAKMCAB UX B MOJIEKYJISIPHOM U HIOHHOM BHJIE:
MnS + H2SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOJAUHAMHYECKYIO BO3MOXKHOCTh IpoTekanus peakuun CaOq) + 2 Cuo =
= CaCs () + CO(), AHr =460 x/Ix mpu cTanaapTHIX ycioBusaX. Paccuuraiite Temmneparypy Havalia
peakiuu, ecmu  S(Ca0)=38 Jhx/momb-K; S(C)=6 JIx/monb-K; S(CaCz)= 70 x/Monb K;
S(CO)=197 Ix/monb-K.

14. CoctaBbTe YpaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKITUIA:

KMnO4 + NaNO; + H2SOs —, Cr2(SO4)3 + Brz + NaOH —.

15. Omnpenenute TEPMOANHAMHYECKYIO BO3MOKHOCTE mpotekanus peakiuu 2 Ch ¢ + 2 H2O(r
=4 HCly) + Oz (), AHy = 115,6 x/)k mpu cTaHAapTHBIX YCIOBHSX. PaccuuTaiiTe Temmeparypy
Hauvaia peaknuu, eciau S(Cl2)=223 Jx/mons K; S(H20)=189 Txx/monbs-K; S(HCl)= 187 I)/moib°K;
S(02)=205 x/momnb K.

16. Hamucath ypaBHEHHS peaKiuii THApOJIM3a B MosieKkyasipHoM U woHHOM Buje: CrCls, NaNOs,
K2CO:s.

17. CocTaBbTe YypaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIHHBIX PEAKIIUM:

K2Cr07 + NapS0O3 + H2SO4 —, KMnO4 + NaNO2 + H20 —.

18. T'omoreHHasi peakuusi mpoTekaeT mo ypaBHeHuro H> ¢ + b «n = 2 Hly). Havanbnas
KOHIIEHTpanus Bojopoaa 2,1 monw/m, moma 1,5 monb/n. Bo CkoNbKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bomopoa?

19. B 640 mu Boasl pactBopuin 160 1 xmopuna xenesa (I1I). [moTHOCTH MoTyd4eHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClz); Cum; Cox; Cm; N(FeCl3) u N (H20); T.

20. Ompenenure TEPMOIMHAMHYECKYIO BO3MOXKHOCTh IpoTekaHusi peakuuu CSy o +3 Ozn)=
=CO2 ) + 2 SO2 (1), AHy = -1075 x/Ix npu craHaapTHBIX ycloBuUsX. PaccuuraiiTe Temmeparypy
nauana peakuuu, ecian S(CS2)=151 x/monb K; S(02)=205 Tx/mons-K; S(CO2)= 213 Jx/Monb K;
S(S02)=248 Jxx/mons-K.

21. Peaknus uzaer mo ypaBHeHuro: 2 Hx ) + So () = 2 HoS(). Hawanphas xoHIEHTparus
BOJIOpOJa 2 MOJIb/J, cepbl 1,5 Momnb/n. Onpenenure BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEAKINH K
MOMEHTY, Korja npopearupyet 0,7 Moab/1 Bogopoaa?

22. OnpexnenuTte TEPMOANHAMUYECKYIO BO3MOXKHOCTb MPOTEKAaHUS peakuuu 2 ZnS ) + 3 Oz =
=2 2Zn0 ¢ + 2 SO3 (1), AHr = -890 x>k npu craniapTHEIX ycloBusiX. Paccunrtaiite TemnepaTtypy
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Havana peakiuu, eciu S(ZnS)=58 x/monb K; S(02)=205 Ix/mons K; S(ZnO)= 44 Jx/monb K;
S(S0,)=248 Ix/monb K.

23. HaganbHbIe KOHIIEHTPAIMK UCXOAHBIX BemecTB B peakuuu: 2 SOz ) + Oz () = 2 SO3 (1) Obun
pasusl 1,8 Mosie/n SO2 1 2,4 mons/n O2. Bo CKOJTBKO pa3 U3MEHHUTCSI CKOPOCTh PEAKIIUU K MOMEHTY,
kora npopearupyeT 0,8 mosn/in SO2?

24. B pactBope optodochopHoii kucnorel macco 1200 r m mmotHocThio 1,153 r/mn
coaepxutcsa 312 r HsPOs. Paccunraiite: o(H3PO4); Cm; Cox; Cm; N(H3PO4) u N (H20); T.

Bnazets

- HaBBIKAMH MMPUMEHECHHSI OCHOBHBIX
XUMHYECKHAX 3aKOHOB B
npohecCHOHANTBHON JIeATeTLHOCTH,

- MPAKTUICCKUMH HaBbIKAMU
TEOPETUICCKOTO "
IKCIIEPUMEHTAIBLHOTO MCCIICIOBAHMS
B 00J1aCTH XUMUU

1. ns peakuuu CHy ) + CO2 ) = 2 CO () + 2 Hy () onipeaenute BO3MOXKHOE HANPaBIICHHUE
CaMOTIPOM3BOJIEHOTO TEUEHHs PEAaKIHHU MPH CTAHJAPTHBIX YCIOBHAX U npu Temmepatype T=927°C,
ecid TeroBoM 3(pdeKkT peakuu 10 3aJaHHOW TeMIepaTypbl HE HM3MEHHUTCS. YKaxuTe: a)
BBIJICJISIETCSl WJIM TIOTJIOMIAETCS DHEPrUs B XOJA€ peakuuu;, 0) MPUYMHY HANHJACHHOTO H3MEHEHUS
sHTponuu. Paccunraiite TeMriepaTypy Hadasaa peakiuu.

2. BoIpazute yepe3 KOHILEHTPALMU PEareéHTOB KOHCTAHThl PABHOBECHS CIEAYIOIINX PEaKIIHil
N2y + 3 Hoey = 2 NHs), AH = -92,2 xJ[x. YKakuTe HamnpaBiIeHHUE CMEIICHHUS XUMHUYECKOTO
paBHOBECHS 3TUX pEaKUUi: a) MPU NOHMKEHUHM TEMIEPATyphl, €CIU JaBJICHUE MOCTOSHHO; 0) mpu
MOBBILICHUH JIaBJICHHUS, €CJIU TEMIEPATypa MOCTOSHHA.

3. Ckoyibk0 MUJUTUIUTPOB 96%-HOro pacTBOpa CepHOM KHUCIOTHI € IJIOTHOCTHIO 1,84 T/mMi
notpebyercst s mpurorosienus 2 i 0,25M pactBopa?

4. Kakwe wu3 caemyromux coiyieii moaseprarorcs ruapoiausy: NapxSiOs. Cu(NOs).. KBr?
CocraBpTe MOHHBIE M MOJIEKYJSIDHBIE YPABHEHHUs THUJIPOJIM3a COOTBETCTBYHOIIMX cosieil. Kakoe
3HavueHue pH (< niau> 7) UMEIOT pacTBOPHI ATUX CoJieh?

5. 3osb TApokcHIa Maraus nojydeH nyrem cmemmBanus 0,02 1 0,011, pactBopa MgCle u
0,028 1 0,005 H. pactBopa NaOH. Ompenenure 3apsia 4acTUIl MOJYYEHHOTO 30JI1 M HAIHIIHUTE
dbopMyny ero MHUIIEIUIHI.

6. PaccunTaiiTe 3M€KTPOABMKYLIYIO CHILY M ONpPENEIUTE HaNpaBICHHE CaMOIPOU3BOJBLHOTO
IPOTEKAaHUs pEaKUMM NpPU CTAaHAAPTHBIX YCIOBHUSX, MCHOJb3Yysd 3HAYEHUS OKUCIUTEIbHO-
BOCCTAaHOBUTENILHBIX MoTeHuuanos HJ + HisPOs — J» + H3PO3; + H20.

7. IlpuBeaute cXeMbl SJIEKTPOAHBIX MPOLIECCOB U MOJEKYJSPHBIE YpaBHEHUS pEaKIUi,
MPOTEKAIOIINX TP IEKTPOXUMHUYECKO# kKoppo3un rajgpBanonapsl Co/Ni: a) B kucioit cpeze; 6) Bo
BIQXXHOM Bo3ayxe. Ompenenure yObUTh Macchl aHOAA MPU KOPPO3UU B KUCIOW cpene 3a 20 MuH,
€CJIM CKOpOCTh Koppo3uu coctasmna 0,01 /4.

8. CocTaBbTE JEKTPOHHO-UOHHBIC YPABHEHHS DJIEKTPOTHBIX MPOIECCOB (aHO MHEPTHBIN) U
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MOJICKYJIIPHOE YPAaBHCHHE PEAKITUH, IPOUCXOIANICH MTPH IeKTpou3e pacTBopa CoSOs,
Brraucnure gakTuyeckoe KOJIMYeCTBO METAJUIA, IIOJIyYeHHOTO Ha KaTo/Ie IPH 3JIEKTPOIIH3E
Co(NO3)2, eciu 371eKTpOIM3 MPOBOAMIM B TeueHHH | 4. Bbixoa Merasia mo Toxy coctaBui 85%.
VYKaxuTe BO3MOKHEIE IMPUYUHBI YMCHBIICHHUA BbIXOa MCTAaJlJIa 110 CPABHCHHUIO C PACUCTHLIM.




6) HOpﬂ)lOK NMpOBEACHUA HpOMe)KyTO‘lHOﬁ aTTeCTaluu, NNI0Ka3aTe/iIm 1 KPUTEPUHU OLCHUBAHUS

[IpomexyrouHass arrectanys 10 AUCHMIUIMHE «XHMHS» BKIKOYAET TEOPETHYECKHUE BOIIPOCHI,
MO3BOJISIONINE OLIEHUTh YPOBEHb YCBOEHHS OOY4YaIOIIMMMCS 3HAHUHM, W TPAaKTUYECKUE 3aJaHus,
BBISIBJISIONINE CTENIEHb CHOPMHUPOBAHHOCTH YMEHUHN U BIIQJCHUH, TPOBOIUTCS B (hopMme 3aueTa.

3ayer 1o JAaHHOW MUCIMIIMHE MPOBOAUTCS B YCTHOW (opMe Mo OmiieTam, KaXKJIblid U3 KOTOPBIX
BKJIIOUYAET 2 TEOPETUUECKHUX BOIPOCA U OJHO MPAKTUYECKOE 3aJaHUE.

Ilokazamenu u Kkpumepuu OyeHUBAHUA 3auema:

«3a4TEHO» - OOYyYarOIUICS JEeMOHCTPHUPYET TIOPOTOBBIA YpOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIUI: B X0Ji€ KOHTPOJbHBIX MEPONPUATUN JOMYCKAIOTCS OMIMOKH, MPOSBIISAETCS OTCYTCTBHE
OTJICIbHBIX 3HAHUN, YMEHHH, HAaBBIKOB, OOYy4YaIOUIUICS UCTIBITHIBAET 3HAUUTEIbHbIEC 3aTPYAHEHUS IpU
OIIEPUPOBAHNUH 3HAHUSAMU U YMEHUSAMU IIPU UX IIEPEHOCE HA HOBBIE CUTYALIUH;

«HE 3aYTeHO» - O0ydarolMiics HEe MOKET NOoKa3aTh 3HAaHUS Ha YPOBHE BOCIPOM3BEIEHUS U
00BsICHEHUS HHPOPMAIINH, HE MOXKET MOKa3aTh MHTEJUIEKTYyaJlbHbIE HABBIKH PEIICHHUS TPOCTHIX 3a/1a4.

8. YueOHO-MeTOAYECKOE U MH(POPMAIHOHHOE 00ecTIeYeHUEe U CIUTIIMHBI

a) OcHoBHAas JMTEpaTypa:
1. Ocnosbl xumuu: yue6Huk / B.I'. IBanos, O.H. I'eBa. - M.: KYPC: HUIl UTH®PA-M, 2014.-

560c.: - (Bwicmee oOpasoBanme: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?2.php?book=421658 - (mara oOpamenus: 14.10.2019). - Tekct:
ANEKTPOHHBIH.

2. Konsna, JI. I'. Xumus : yae6noe nocodwme / JI. I'. Konsana, JI. I'. Tapactok ; MI'TVY. -
Maruutoropek : MI'TY, 2015. - 1 snektpon. ont. muck (CD-ROM). - 3arn. ¢ Tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara obpamenus: 25.09.2020). - MakpooObeKkT. - TeKCT : 37eKTpOHHBIH. - CBeaeHUs
noctynHbl Takxke Ha CD-ROM.

0) JlomosiHuTeEbHAS JIUTEpaTypa:

1. Mensuuk, H. JI. PactBopwr : mpaktukym / H. JI. Mensauk, O. P. Mymmna, O. A.
Muinypuna ; MarHuToropckuii roc. Texuuueckui yH-T uM. . M. HocoBa. - Marnuroropck : MI'TY
mm. [. WM. Hocomsa, 2019. - 1 CD-ROM. - 3arm. c¢ Tturyn. o9kpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oGpamicaus: 14.05.2020). - MakpooObekT. - TeKCT : 3IEKTPOHHBINA. -
Ceenenus poctynssl Takke Ha CD-ROM.

2. Mensanuk, H. JI. JIucnepcueie cuctemsl : npaktukyMm / H. JI. Measauk, 3. P. Myniuna,
O. A. Mumypuna ; Marauroropckuii roc. Texundeckuii yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY wum. I. W. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooObekT. - TEKCT : 3JIEKTPOHHBIHA. -
Ceenenus goctynusl Takke Ha CD-ROM.

3. Konsma, A. I'. OkucIuTeNnbHO-BOCCTAHOBUTENbHBIE peakiuu. OCHOBBI AJIEKTPOXUMUU :
Mmetoauueckue ykazanus / A. I'. Komsna, 3. P. Mynnuna, E. B. Tapaciok ; MI'TY. - Marautoropck :
MI'TY, 2012. - 1 onektpon. ont. muck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3534.pdf&show=dcatalogues/1/1514961/3
534.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooObekT. - TeKCT : SICKTPOHHBIH. -
Caenenus goctynssl Takke Ha CD-ROM.

4. Mumypuna, O. A. Xumunueckas kuHeTHKa. COCTOSIHUE XMMHYECKOTO pPABHOBECHUS :
npaktukym / O. A. Mumypuna, 3. P. Mynnuna, O. B. EpmoBa ; MarHuToropckuii roc. TeXHUYECKH
yH-T uM. I'. UI. HocoBa. - Marautoropck : MI'TY um. I'. 1. HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢
TUTYI. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooObekT. - TeKCT : 3JICKTPOHHBIH. -
Ceenenus goctynssl Takke Ha CD-ROM.
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B) MeTonnueckne yKazaHnus:

1. Mumypuna, O.A. DHepreruka XUMHUYECKHX IIPOLIECCOB: METOAMYECKUE YKa3aHUS K
nabopaTopHbIM paboTaM MO JUCHMIUIMHE «XHUMHS» Ui OOYYaloUIMXCS BCEX HalpaBICHUN
MOJITOTOBKH U CHEIMATBHOCTEN JHEBHOU Gopmbl o0ydenus / O.A. Mumypuna; MarHuTOropcKuii roc.
texHuyeckuil yH-T uM. I'. . HocoBa. — Marnuroropck : MI'TY um. I'. 1. Hocoga, 2016. — 11 c. —
Tekcr : HenmocpeACTBEHHBIM.

2. Komsma, JLI. Xwumuueckas TEpMOJMHAMHKA: METOAMYECKHE  yKa3aHUS  JUIA
CaMOCTOSITENIBHOM paboOThl IO JUCUUIUIMHE «XHUMHUA» ISl OOydarolMXCsl BCEX HaIpaBJICHUHN
MOJATOTOBKH M crHenuaigbHocTei Bcex (opm oOyuenus / JLI. Konsma; Marauroropckuii roc.
texHuueckuil yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. U. Hocoga, 2020. — 18 c. —
Tekcr : HemocpeACTBEHHBIN.

3. Konsna, JI.I. CkopoCTh XUMHYECKUX PEAKIIUN U XUMHUYECKOE paBHOBECHE: MeTo HYecKue
yKa3aHUs K JJabopaTOpHBIM paboTaM O JTUCHUILINHE «XUMHUSD AJIs 00ydaroluxcsl BCEX HalpaBJIeHUN
MOJrOTOBKH U CrienasibHOCTEHN Beex Gpopm oOyuenus / JI.I'. Konsiga, E.B. Tapactok; Marautroropckuit
roc. Texunueckuil yH-T uM. I'. V1. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoga, 2020. —8 c. —
Tekcr : HenmocpeACTBEHHBIN.

4. Pommonoa, H.M. Xumunueckas kuHeTHMKa. XUMHUYECKOE PABHOBECHE: METOIUYECKUE
yKa3aHUs JUIsl CaMOCTOSITENIbHOM paboThl MO AMCHUIUIMHE «XHUMHSD» I OOydaroIUXcsl BCEX
HalnpaBJIeHWH TIOJATOTOBKM U crernuainbHocTe Bcex (opm oOyuenus / H.M. PommonoBa, A.Il.
[ToromapeB; Marautoropckuii roc. Texunueckuii yu-T um. I'. 1. HocoBa. — Marautoropck : MI'TY
uM. . 1. HocoBa, 2020. — 20 ¢. — TeKCT : HEMmOCPEACTBEHHBIM.

5. Uynposa, JI.B. PacTBopbpl: MeTommueckas pa3zpaboTka K JiabopaTopHbIM paboTaM IO
TUCHMIUIMHE «XUMUS» A5 00yJaroluXcsl BCeX HaIlpaBiIeHUH MOJArOTOBKU U CHELMAIBHOCTEH BCeX
dbopm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOropckuii roc. TeXHU4eCKuid yH-T uMm. ['. W.
HocoBa. — Marautoropck : MI'TY um. I'. K. HocoBa, 2020. — 41 c. — TeKcT : HenocpeICTBEHHBIN.

6. Uymposa, JI.B. PactBophl: MeTomuyeckas pa3padOTKa K CaMOCTOSITEIBHOW paboTe Mo
TUCHUIUTMHE «XUMUS» 1715 00y4arolMXcsl M0 BCEM HaIpaBJIEHUSM MOATOTOBKH U CIELUATbHOCTSIM
Bcex ¢opm obOyuenus / JI.B. Uympoma, D.P. Mymnuna, O.A. MumypuHa; MaraHuToropckuii roc.
texunueckuid yH-T uM. I'. . HocoBa. — Maruuroropck : MI'TY um. I'. 1. Hocosa, 2017. — 26 c. —
Tekcr : HenmocpeACTBEHHBIM.

7. Konsina, JI.I'. KomnoumHbie pacTBOPBI: METOIMYECKUE YKa3aHUs K JabopaTopHOW paboTe 1o
TUCHMIUTMHE «XUMUS» 17 00y4arolMXcsl M0 BCEM HAampaBlIEHUSM IMOATOTOBKH U CIEHUATBHOCTSIM
Bcex (opm obyuenust / JI.I'. Konsina, JI.A. bonbsiH; MarHUTOrOpCKH TOC. TEXHUYECKUNW YH-T UM. .
N. Hocoa. — Marautoropck : MI'TY um. I'. K. HocoBa, 2017. — 9 ¢. — TekcT : HEemoCpeaCTBEHHBIM.

8. Konsama, JI.I. OkHCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKIMU: METOIUYECKHE YKa3aHHs K
nabopatopHoit paboTe MO AUCHUILTNHE «XUMUS» I 00y4aIolUXCs BCEX HAIPaBJICHUM MOATOTOBKU
u crenuanbHocTel Bcex (opm oOyuenus / JL.I. Komsma, E.B. Tapactok; Maruuroropckuii roc.
texHuueckuil yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. M. Hocoga, 2020. — 10 c. —
Tekcr : HenmocpeACTBEHHBIH.

9. Komsma, JLI. OKHCINTENbHO-BOCCTAHOBUTENBHBIE PEAKIMU M DICKTPOXHUMHYECKUE
MPOLIECCHI: METOJMYECKas pa3paboTKa K CaMOCTOSTeNbHOM paboTe i OOydaromuxcs MO BCEM
HanpaBJIeHUsIM MOJTOTOBKU M CHelHaabHOCTSIM Beex ¢opMm oOyuenus / JL.I'. Konsaa, E.B. Tapaciok,
3.P. Mynnuna; Marauroropcekuii roc. texandeckuit yH-T um. I'. 1. HocoBa. — Marauroropck : MI'TY
uM. I'. 1. Hocosa, 2017. — 41 c. — TekcT : HENOCPEACTBEHHBIN.

10. Mumypuna, O.A. DIEKTPOXMMHYECKHE TPOLECCHl: METOJMYECKHE YKa3aHUs K
nabopaTopHOM paloTe MO IUCHMIUIMHE «XHUMHUsS» A8 OOYdYaroIIMXCsl MO BCEM HaIpaBICHUSM
MOJATOTOBKM W CIEIUaTbHOCTAM Bcex ¢opm obOyuenus / O.A. Mumypuna, H.M. Poamonosa;
Marnurtoropckuii roc. texuudeckuii yH-T uMm. I'. M. Hocosa. — Marnurtoropck : MI'TY um. I'. .
Hocosa, 2017. — 13 c. — TekcT : HemoCpeACTBEHHBII.

r) [IporpammHuoe ob6ecneuenue u UHTepHeT-pecypcebI:

IIporpammMHoe oGecnieyeHue



Haumenosanue 110 Ne norosopa Cpox neticraus

JIMICH3UU

MS Windows 7 Professional(ms| ;1597 18 o1 08.10.2018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional -, 757 17 1 97.06.2017 27.07.2018

(s kIaccoB)

MS Office 2007 Professional Ne 135 ot 17.09.2007 OeccpouHo

7Zip cB0001HO pacnpocTpansemoe 110 0OECCPOYHO

FAR Manager cB0001HO pactpocTpansemoe 110 0OECCPOYHO

HpO(l)eCCI/IOHaJIbeIe 0a3bl JAHHbIX U l/lH(l)OpMalI]/IOHHLIe CIIPaABOYHBIC CUCTEMBI

Hassanune xypca

CcrlIka

DOnekTpoHHas 0aza MepHoaUYecKuX u3naHuii East
View Information Services, OO0 «MBUC»

https://dlib.eastview.com/

cuctemMma — Poccuiickui
mutupoBanus (PMHII)

HanmonaneHas  uH(pOpMallMOHHO-aHAJIUTHYECKAS
WHJIEKC

nayunoro(URL: https://elibrary.ru/project_risc.asp

Scholar)

ITouckoBas cuctema Axamemusi Google (Google

URL.: https://scholar.google.ru/

Wudopmanronnas cucrema -

Emnaoe oxHoO
JOCTYyIa K HHGOPMAIIMOHHBIM pecypcaM

URL.: http://window.edu.ru/

®denepanbHOE TOCYAapCTBEHHOE OIOIDKETHOE

YUpEKICHUE «DenepanbHbIi uactutyt|URL: http://www1.fips.ru/
MIPOMBIILIEHHONH COOCTBEHHOCTH)

i‘;;;;lgﬁﬁaﬂ Tocynapersennas  bubmorexa. https://www.rsl.ru/ru/4readers/catalogues/

I".. HocoBa

OnekTpoHHBIE pecypchl Onbmmoreku MITY wum.

http://magtu.ru:8085/marcweb2/Default.asp

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHMIIIMHBI

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOG obecneueHne JUCHUIIIMHBI BKIIFOYACT:

Tun u Ha3BaHue AyIUTOPUHN

OCHaH_IeHI/Ie AyIUTOPUHN

YueOHBIC ayIUTOPUH IS
MPOBEJICHUS 3aHATUI
JIEKIIMOHHOTO THUIIA

MynbTUMEIUHHBIE CpEACTBAa XpaHEHHUS, IMepeJaun Hu
npeacTaBieHus uHGopManuu

VYyeOHble ayAUTOPUH 15
NpOBeJEHUS J1abopaTOPHBIX
3aHSATUH, TPYNIOBBIX U

TCKYIIECTrO KOHTPOJA U
HpOMCXCYTOQHOIZ aTTeCTalluu

HWHIWBUAYaAaJbHBIX KOHCYHLT&HHﬁ,

O6opynoBaHue [Tl BBIIOJIHEHUS 1a00paTOPHBIX padoT,
XHUMHYECKas OCy/a, PEaKTUBHI,
Harnsnasie MaTepuansl: TaOIUIBI, CXEMBI, TJIAKATHI.

Ilomemenus nisa
CaMOCTOSATENbHOU pabOTHI
o0yJarIuxcs

ITepconansubie KoMmmbioTepsl ¢ makerom MS  Office,
BBIXOZIOM B UHTEpHET W C JOCTYIOM B DIEKTPOHHYIO
WH(HOPMAITMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCUTETA

Ilomemmenus mis XpaHCHUA U

y4eOHOTO 000pyI0BaHUS

HpO(bI/IJ'IaKTI/I‘-ICCKOFO OGCJ'Iy)KI/IBaHI/I}I

Crennaxu, ceri(bl 111 XpaHeHUsT y4eOHOTo 000py/I0BaHUS
HNHCTpYMEHTBI Jisi peMOHTa J1a00paTOpHOTO
00opyaoBaHHS.
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