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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 XHUMHUYECKUX COEAUHEHUI; pa3sBUTHE HAaBBIKOB
CaMOCTOSITENIBHON paboThl, HEOOXOMUMBIX JJIsi MPUMEHCHHS] XMUMHUYCCKUX 3HAHUA TPU H3yYCHUU
CIICLIMAIBHBIX TUCIUIUIMH U JaTbHEUIIEH MPAKTUYECKON AESTEIbHOCTH.

2.MecTo0 AUCUMIUIMHBI B CTPYKType 00pa3oBaTe/IbHOM MNPOrpaMMbl MOATOTOBKH
O0akajaBpa

Huctunnuna B1.B.11 «Xumus» BxomuT B 0a3oByro dacTth Oyioka | o0OpasoBaTenbHOM
IIPOTrPaMMBL.

HJ'ISI HU3YUCHUA OUCHHUIIIIUHBI H€O6XOI[I/IMI>I 3HaHWs, YMCHHUA U BJIAZICHUS, C(l)OpMHpOBaHHI)IG B
pe3ynbTaTe TOJYYEeHHS CpeaHero (IMoJIHOTO) oOmmiero oOpa3oBaHUsS MO TUCHUTIIMHAM «XUMUS»,
«Dum3nkay, «MaTemMaTHKa.

3HaHMS U YMEHMSI CTYACHTOB, MOJIydEHHbIE IPH H3YYEHUH JaHHOM AMCLHUIUIMHBI OyayT
HGO6XOI[I/IMI)I 2001 npu I[aJ'II;HeI\/'IHIeM U3YUCHUU TaKHuX JUCIUIIINH, KaK «be3omacHOCTh
KU3BHCACATCIIBHOCTN)).

3 KomnereHunu odyvyawuerocsi, popMmupyemMbie B pe3yjbTaTe 0CBOCHHUS AUCHHUILUIMHbBI U
IUVIAHUPYeMble pe3yJabTaThl 00y4eHusl

B pe3ynbrare 0cBOCHMS AUCITUTUIMHBI « XUMHUS 00yUaIOMUNUCS JOTKEH 00J1a1aTh Ceayrone
KOMIIETEHITUEH

CTpyKTYpHBIN 3JIEMEHT [Tnanupyemblie pe3yabTaThl 0OydeHUs
KOMITETEHIUHI

OIIK-2
CIOCOOHOCTBIO MMPUMEHATH COOTBETCTBYIOIIUHN (PU3HKO-MaTeMaTUYECKUI anmnapaT, METO bl aHau3a
U MOJICIMPOBAHMS, TEOPETHUYECKOrO0 M SKCIEPUMEHTAJIBHOTO HCCIEIOBAaHUS TMPH pelIeHUun
npodeccroHabHBIX 3a7a4
3HaThb - OCHOBHBIE NIOHSITHS, MTOJIOKEHUS U 3aKOHBI;
- COBpEMEHHbIE HAMPABIECHUS PA3BUTHSI HAYYHBIX TEOPUIL;
- METOJbl TEOPETUYECKOTO0 U IKCIEPUMEHTAIBHOTO HCCIEIOBAHUS B
00J1aCTH XHUMUH.
Ymethb - pelaTh pacueTHbIE 3a/1a4M MPUMEHUTENBHO K MaTepuaty IporpaMmbl;
- aHaJIM3UpOBaTh BO3MOXKHOCTH NPOTEKAHUS CaMOIPOU3BOIBHBIX
MPOIECCOB B PA3ITUYHBIX XUMHUYECKUX CHCTEMaX.
Brnanets - HaBbIKAMHM TMPUMEHEHHUS OCHOBHBIX XUMHUYECKHMX 3aKOHOB B
npodeccnoHanbHOM NesSTeNbHOCTH;
- HaBBIKAMHM aHaJIM3a U MOACTUPOBAHUS XUMUUYECKUX MTPOILIECCOB;
- NPaKTMYECKUMHU HABBIKAMU TEOPETHYECKOTO U HKCHEPUMEHTaIbLHOTO
UCCIIEIOBaHMS B 00JIACTH XUMUHU.

4. CTpyKTYpa M coiep:KaHHe THCIUILTHHBI

OO1ast TpPyA0€MKOCTh AUCHUIIIMHBI COCTABISET 3 3a4eTHBIX equHUIlbl 108 akan. yacos:
- KOHTaKkTHas paboTa —59 akaj. yacos:

- ayIuTOpHas paboTa — 57 aKaJ.4acos,;

- BHEAYIUTOPHAs — 2 aKkaj.Jaca
- caMocTosATeNnbHas padoTta — 49 akas.4acos.
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1. Xumudeckast TepMOIMHAMHKA 2 6 2/21 8 |- odopmIieHne oT4deTa mo|3amuTra JaboparopHoit pabdoTsl. |OIIK-2
nabopaTopHoi paboTe; Homamraee  3amanmme Ne  1.|-3yB
- peuieHue gomaniHero 3aganus Ne 1; (TectupoBanue.
- CaMOCTOSITEJIbHOE W3y4eHue
y4eOHOW U HAyYHOH JTUTEPATYPHI.
2. Xumudeckass KHHETHKa 2 6 3 7 |- odopmIieHre oT4dera no|3amura JadoparopHod padoTsl. |OIIK-2
nabopaTopHoi paboTe; HomamrHee  3amanme Ne  2.|-3yB
- peuieHue gomaniHero 3aganus Ne 2; (TectupoBaHue.
-CaMOCTOSITENIbHOE M3yuyeHue y4yeOHOU
U HAY4YHOU JIUTEpaTypHhI.
3. PacTBOpEI 2 8 421 10 |- odopmIieHre oT4yera mo|3amura Jaboparopuoi padoTsl. |OIIK-2
nabopaTopHoi padoTe; Homamnee  3amanne Ne  3.|-3yB
- pemienue aomarrHero 3aaanus Ne 3; | TectupoBanue.
-CaMOCTOSITENIbHOE M3yuyeHue y4yeOHOU
Y HAYYHOU JIUTEpaTypHI.
4. JIucriepcHbIE CUCTEMBI 2 4 2 6 |- odopmieHue oTyera no|3ammra JadopatopHoit padoTsl. |OITK-2
naboparopHoit pabore; TectupoBanue. -3yB
-CaMOCTOSITeNIbHOE M3yueHue ydeOHOU
U HAYYHOH JUTEpaTypHI.
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5. OxucnurensHo-| 2 8 4 6 |- odopMIICHHE oTyeTa no|3amura Jadoparoproi pabdoTtsl. |OIIK-2
BOCCTaHOBHUTEJIbHBIE MTPOLIECCHI nabopaTopHoi paboTe; Homamnee  3amanue No  4.|-3yB
- pemienue gomaniHero 3aganus Ne 4; (TectupoBaHue.
-CaMOCTOSTEIILHOE U3yUYeHUE YIeOHOU
Y Hay4YHOM JIUTEPATYPHI.
6. DIEKTPOXUMUYECKUE CUCTEMBI 2 6 4,21 12 |- odopmIieHre oT4dera mo|3amura JadoparopHoi pabdoTsl. |OIIK-2
nabopaTopHoi padoTe; HomamrHee  3amanme Ne  5.|-3yB
- peuieHue gomaniHero 3aganus Ne 5; (TectupoBaHue.
-CaMOCTOSITENIbHOE M3yueHue y4eOHOMU
Y HAYYHOU JIMTEPATYpPHI.
HToro nmo nucuunivHe: 2 38 | 19/61 | 49 3auer




5. O6pa3oBare/ibHbIe 1 HH(POPMAIIMOHHBIE TEXHOJIOTHH

B npoumecce mpenomaBaHusi AUCHUIUIMHBL — «XHUMHUSD»  TPUMEHSACTCS  TPAAUIIMOHHAS
MH(OPMAMOHHO-KOMMYHUKAIIMOHHAST 00pa30BaTeNbHBIC TEXHOJIOTUH.

Jlekuuu TPOXOAAT Kak B MHGPOPMALMOHHON (opMme, rie MMeeT MECTO IMOCIEI0BaTebHOE
U3JI0)KEHWE MaTepuana B  JUCHMIUIMHAPHOM JIOTHKE, OCYILECTBISIEMOE IPEUMYIIECTBEHHO
BEepOATBLHBIMY CPEICTBAMHM, TaK U B (DOpME JICKIMI-Oece bl WM AWaora ¢ ayauTOPHEH, JeKIul ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKUUH-KOHCYJIbTAllMH, TJI€ TEOPETUUYECKUI
MaTepuaj 3apaHee BbIIAETCS CTYJIEHTaM Uil CaMOCTOSTEIbHOIO U3Y4YEHHUs, JUIsl IOJrTOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JISKIIUS ITPOXOIUT 110 THITY BOTIPOCHI-OTBETHI-IUCKYCCHSI.

[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 coOON 3aHsATHE, MpearoJararoiiee
WHUIIMMPOBAHHOE TMPENoJaBaTeIeM TNPHUBJICYCHUE AayJIUTOPUU K PEHICHUI0 KPYIHOW Hay4dHOUH
npoOJieMbl, pPAcKphIBA€T BO3MOJKHBIE TYTH €€ pEIICHHUs, IMOKa3bIBACT TEOPETUUYECKYI0 U
MPAKTHYECKYI0 3HAYUMOCTh JOCTHxeHui. Ha mpoOnemMHON JeKIuu HOBOE 3HAHUE 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
HCIO0JIb30BAHUEM JEMOHCTPALlMOHHOTO XMMHUYECKOTO SKCIIEpUMEHTa, KOTOPBI M03BOJISIET Hambosee
MOJIHO pealn30BaTh METOJ MNpPoOJEMHOro OOy4eHHs dYepe3 IOCTAHOBKY MpOOJIeM C TOMOIIBIO
JNEMOHCTpAIM  SBJICHUHN, pEaKIui WIM MpoIeccoB. Bo3MOXHO o0OBeIWHEHHWE B JIEKITMAOHHOM
W3JI0KEHUHU TTPUEMOB MBICIICHHOTO M PEAIbHOTO AKCIIEPUMEHTA, YTO JIa€T BO3MOXKHOCTh (JOPMUPOBATH
3HaHMs 00Jiee BBICOKOI CTEIEHH 0000IIEHHOCTH.

Jnst peanuzanmu  MHPOPMAITMOHHO-KOMMYHHMKAITMOHHON — 00pa30BaTEIbHOM  TEXHOJOTHUH
MPOBOJATCS JIEKIUU-BU3YyalIU3alluk, B XOJE€ KOTOPBIX H3JIOKEHHE TEOPETUYECKOro Marepuaia
COTIPOBOXKJAETCS MMPE3CHTAIUECH.

JIeKIMOHHBIN MaTepHual 3aKperuIsieTcs B XO€ JIA0OpaTOPHBIX pabOT, B X0JIe KOTOPHIX ydeOHAs
paboTa TPOBOJUTCA C pEATbHBIMH XHMHYECKMMHU BemlecTBaMu. Ha maGopaTtopHbIx paboTax
BBITIOJIHAIOTCSA TPYIIOBbIE WIM HWHAWBHAyallbHbIE 3aJaHus MO mpoiineHHoil Teme. I[IpoBeneHue
1abopaTopHbIX PabOT HEOOXOAMMO MPENBaPATh MHCTPYKTAXKEM IO MpaBuiiaM 0e30mMacHOil paboThl B
XUMHUYecKkor mnaboparopur. OCHOBHBIM YCIOBHEM JOIyCKa CTYACHTOB K J1abopaTopHOU pabote
SABJISETCA MX oOs3aTeNbHAas MOATOTOBKA K HEH C COCTaBIIEHHEM TEOpPETHYeCKOro BBeaeHus. llpu
MPOBEJICHUU J1a00PAaTOPHBIX 3aHATHI HCIOJB3YyEeTCS METOJ] KOHTEKCTHOro OOy4eHHs, KOTOPBIN
MO3BOJISIET YCBOUTH MaTepuai IyTeM BbBISBICHUS CBsI3€d MeXAy KOHKPETHBIM 3HAaHHUEM M €ro
npuMeHenneM. Kpome Toro, 1enecooO0pa3HO  HKCIOJIb30BaTh  TEXHOJOTHIO  KOJUIEKTUBHOIO
B3auMOOOyueHus (mapHyro paboTy) TpexX BHUAOB: CTaTHuYecKas Tapa, IUHAMHU4YecKas mapa,
BapHaIlMOHHAs apa; COBMEIAsl €€ ¢ TeXHOJIOTHed MOAYIbHOTO O00y4yeHHs. BBIOTHUB 3KCIIEpUMEHT,
oOyuaromuecs: GopMyIupyr0T 0000IIEHHBIE BBIBOABI [0 CEPUU OIBITOB, UCHIOIB3YS IPUEMbI aHATIOTUU
Y CPaBHEHHSL.

CamocTtosarenbHas padoTa 00y4yaromuXxcs SABISETCS OJHUM U3 Haubosiee Y3PPEKTUBHBIX CPEICTB
pa3BuTHUs NOTpeOHOCTH K OymymieMy camooOpazoBanuio. CamocTosdrenbHas paboTa 0Oydaromuxcs
BKJIIOUaeT B cebs camble pazHOOOpasHbie (HOpMBbI Yy4eOHOU NeATEeTbHOCTU: BBHIMOJHEHHE JOMAIIHUX
3alaHul, 3aBepiieHrne opopMIICHHUS TaOOPAaTOPHBIX PabOT, MOArOTOBKA K MPAKTHUKyMY, H3ydeHUE
OCHOBHOTO M JIOTIOJHUTENHLHOTO MaTepuala Mo y4yeOHHMKaM M TOCOOHUSM, 4YTeHHEe M MpopaboTka
HAay4yHOUW JHTepaTypbl B OuONMOTEKe, HamucaHue pedepaToB UM KypCOBBIX pabOT, MOJArOTOBKA K
KOJUIOKBUYMaM, 3aueTaM, UTOTOBOM aTTeCTal|H.

CamoctosarenbHass paboTa oOywaromuxcs JJOJDKHAa OBbITh HampaBlieHa Ha 3aKperieHUs
TEOPETUYECKOTO MaTepuaia, U3JI0KEHHOTO MpernojaBaTelieM, Ha MPOopaboOTKy TeM, OTBEIEHHBIX Ha
CaMOCTOSITEIbHOE W3YyUeHHUE, Ha TMOATOTOBKY K JIA0OPAaTOPHBIM 3aHSATHSM, BBIIOJHEHHE JTOMAITHUX
3aJJaHUH U TIOJATOTOBKY K PYOSKHOMY U 3aKITIOYUTETFHOMY KOHTpO 0. [loMuMo 3T0T0, 00y4aromuecs
MIPEJICTaBJISAIOT PE3yIbTaThl CBOCH CaMOCTOSTEIBHOMN paOOTHI B BHJIE TIPE3CHTAIIHH.

CamocTtosarenbHas paboTa 0OydJaroMXcs MO AUCHUTUTHHE «XUMUs» BKIFOYACT PElIeHUE 3a/1a4
W BBINOJHEHUE 3alaHUM  PENpPOJYKTUBHOTO XapakTepa [0 alrOpUTMy, MPEIOKEHHOMY



[IPENOAABATEIIEM.

[Ipu npoBeaeHnN pyOEKHOTO U 3aKIFOUUTEILHOTO KOHTPOJISI OCHOBHBIMU 33/1a4aMH, CTOSALIUMU
nepeJl NpernoaaBareaeM, SBISIOTCA: BBISBICHHE CTENEHHM IPABWIBHOCTH, 00beMa, INyOMHbI 3HAHU,
YMEHUM, HABBIKOB, TIOJYYCHHBIX TPU HU3YYEHUU Kypca HapAIy C BBISIBICHUEM CTEICHU
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 MpoBepKH. B oTimume oT 0OBIYHOTO TECTHPOBAHHS TaKOH Crocod
KOHTPOJIS [TO3BOJISIET CTY/A€HTaM B JIt00O€ BpEMS IPONTHU TECT, IPOAHAIU3UPOBATH OMIMOKU U IPOUTH
TECT BTOPUYHO.

B nononHeHuu k Kypcy «XuMum» 00ydaromuiics MOXKET IPONTH 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 COCTOMUT M3 ABYX yacteil. [lepBas m3 HMX paccKas3bIBaeT O TOM, KaK XUMHUS OOBSICHSIECT
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 MOKAa3bIBAET, KaK XUMHUS BJIMSIET Ha KU3Hb OOIIECTBA U YIIYYIlIAeT MOBCETHEBHYIO 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 M KpackaxX. EjkeHenenbHble 3aHATHSA OyAyT BKIIOYATh MPOCMOTP
TEeMaTUYECKUX BUJCOJIEKIIMI W BBINOJHEHUE TECTOBBIX 3aJaHUW C aBTOMATHU3UPOBAHHOUN MPOBEPKOM
pe3yJIbTaTOB M TBOPYECKUX 3aJaHUM C mocienyromuM oOcyxaeHueMm Ha (opyme. Kypc sBnsercs
o011eo0pa3oBaTenbHbIM, HE TPeOYyeT CelnaaIbHOM MOATOTOBKH U PACCUMTAH Ha IIUPOKYIO ayJUTOPHUIO
CIIylIaTesnei, B MepBy0 ovepe/ib 00yJaromuxcsi HEXUMUYECKUX BY30B U (haKyJIbTETOB U JIIOJEH, yKe
MOJTYYMBIINX BBHICIIEE OOpa30BaHME, HO JKEIAIIMX OOJIbIIe y3HATh 00 OKpYXalolleM MHUpEe H
MTOBBICUTH CBOM OOIIIEHAYyYHBIN YPOBEHb.

6. YueOHO-MeTOqUYeCKOe o0ecneyeHrne CaMOCTOSTEIbHOM PadoThl 00y4aromuXxcst

CamocrosiTennbHass paboTa OOydaloUmIMXCsl TOApa3AeseTcs Ha ayAuTOpHYI, KOTopas
MPOUCXOJUT KaK BO BpeMs JIa0OPATOPHBIX 3aHATHH, TaK M Ha IUIAHOBBIX KOHCYJIBTAIUSX, U Ha
BHEAYJAUTOPHYIO, MPOUCXOJAIIYI0 BO BpPEeMs MOATOTOBKU CTYJCHTAMH OTYETOB IO JIAOOPAaTOPHBIM
3aHSATHUSM M BBITIOJIHEHHSI JOMAITHUAX 33 JaHHM.

AynuTopHas  caMOCTOsATEIbHas paboTa OOYYAMOIIMXCS — IPEIIoJiaraeT  MPOXOXKJICHUE
TECTUPOBAHUS 110 KAKIOMY pa3ieNly AUCHHUILIUHBL. TEeCThl BKIIOYAIOT TCOPETUUCCKHE M MPAKTHYCCKUE
3aJjaHus, OTBEThl HA KOTOpBIC TPEOYIOT TIIIyOOKOTO IMOHMMaHHsS HM3YYEHHOrO MaTepuayia. TecTbl
MOCTPOCHBI €IMHOOOPA3HO: K KAKIOMY BOIPOCY MpeijiaracTcsi 4YeThipe BapuUaHTa OTBETOB, CPEIU
KOTOPBIX OJIMH HJIM HECKOJIbKO MpaBWIbHBIX. OOpaboTKa pe3ysbTaTOB OCYIICCTBISACTCS IyTEM
COIOCTABJICHHUS TIOJYYCHHBIX PE3YJIbTATOB C 3TAJOHHBIMU M MPOTEKACT O4YEHb ObICTPO. MakcuManbHOe
KOJIM4YECTBO OaJlIOB B Kax 101 Teme Kypca — 10.

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

B Tectax mo teme «XuMHuecKas TEPMOJMHAMMKA»: TEPBBIE IIECTh 3aJaHUM OIICHUBAIOTCS 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 PEaKIIHH



B) PpEaKLMOHHBIN COCY]l
I') MCXOJHBIE pEareHThl ¥ NPOAYKThl 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') IaBJICHHE PEAKIIMOHHOMN CHCTEMBbI ITOBBIILIAETCS
4. CranpapTHble TeIUOBbIE 3P (EKTh IPUHATO 0003HAYATD:

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.=H>0, 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 w3 HammcaHHBIX HIDKE pEaKIMid OTBEYAeT TEIUIoTe oOpa3oBaHUs okcuma 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 peakuu :
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 BO3MOXKHOE HalpaBiCHUE
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 otBere ykaxute 3HaueHus sHepruu ['mb0Oca mpu CTaHAAPTHBIX YCIOBUSAX, MPH TEeMIIEpaType
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 PA3JIOKEHUH KapOOHATa KAJIbIUS?
a) yBEIMUUBACTCS B) HE yMEHbBILACTCS
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»: NEPBOE, BTOPOE, TPEThE, YETBEPTOE U MSTOE
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, U3y4yarouuii CKOpOCTH U MEXaHU3Mbl XMMUUECKUX pEaKLUi, Ha3bIBaeTCA

a) XMMUYeCKas TepMOINHAMHKA

0) TePMOXHMUS

B) XUMHUYECKasi KHHETHKA

2. CKOpOCTh XMMHUYECKOU pPEaKIuH — 37O ...

a) BpeMmsl, 32 KOTOPOE MOJHOCTHIO PACXOIyeTCsl OJJHO M3 HCXOHBIX BEIIECTB

0) U3MEHEHHE KOJIMYECTBA BEIIECTBA PEareHTOB (MM MPOIYKTOB) PEAKIUU B €IUHHILY BPEMEHU 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. CocrossHne  XMMHYECKOTO  paBHOBECHS  OOpaTUMBIX  TIPOIIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIICHTPALUSIMU MPOAYKTOB PEAKLIUU

0) SHeprueil akTUBH3aIUN

B) KOHCTAaHTON PaBHOBECHS

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]°

KOJIMYECTBCHHO

7. Kak 3anumercs BeIpakKeHHUE 1J11 KOHCTaHTHI paBHOBecus peakuuu A + 2 B = C +D?

a) Ke = [C][D]/ [A][B]?
6) Kp = [C][D] / [A][B]
B) Kp = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha quarpamme Mokas3biBaeT 3Ha4eHHE TEIIoBOro 3 dexra peakum?

ayl E % .
*
0)2 2
v
B) 3 i
% ;
—y A

v

XO/J1 peakuuu

9. Yro MOHO CKa3aTh O peakluH, N300pakeHHOM Ha IuarpaMMe K Borpocy 8?7
a) PK30TepMHUUECKasi peaKIys

0) PHIOTEpMUYECKas peaKLus

B) pPEaKIUs ONUCHIBAET COCTOSIHUE PaBHOBECHUS

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

CMeIlaeTcs BJIEBO.

a) P MMOHWKEHUH TEMITEPaTyphI

0) TpyY MOBBIIEHUH TEMIIEPATYPHI

B) IIPH TIOBBILICHUH JaBJICHUS



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 Ttectax mo teme «PacTBOphI»: IepBOE 3ajJaHUC OLEHHBAaeTCsA B 1 0amr, 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 3aIHIIEeTCS 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 pactopa 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, NPUTOTOBJICHHBIM M3 THUAPOCYIb(para KalbIUs W BOJBI, CyMMa
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 BOIbI

2) KOJIMYECTBA BEIIECTBA K 00BEMY BOJIBI

3) Macchl BEIecTBa 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, YTO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh IIEJIOYHYIO WM KUCIYIO Cpeny.
IIpuymnHOii 3TOTO SABIAETCA ...

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



MarunuTtoropckuii Texuudeckuii yauusepcuret um. I.1M.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 YaCTHIl KOJUIOWIHBIX CUCTEM
1) wmenbine 1 Hm
2)  OGossire 100 M
3) ot 1um a0 100 am

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

3. Jlms xakoro 3JEKTPOJIMTa TIOPOT KOATYISIIUU KOJUIOHU/A C TTOJI0XKHUTEIBHO 3apsDKEHHON YacTUIIeH
JOJKEH OBITh HAUMEHBIITHM?
1)  xumopua Kanus
2) cynbdar 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.  Tlpm B3ammopeiictBun 20 mu 0,001H mutpata csunmna (1) ¢ 10 ma 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) Kk anoxmy

6. B nBe kon6Ob1 HanuTo Mo 50 MII 3071 TUAPOKCH A Kele3a. st Toro 4ToObl BbI3BATh KOATYIISALIUIO
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 WU UOH, KOTOPBIH ...
1) yBenu4HMBaeT CBOIO CTENIEHb OKUCICHUS
2) TPHUHUMAET AJIEKTPOHBI
3) OTHmaeT CBOM JJIEKTPOHEI
2. IIpouecc BOCCTaHOBJIEHHSI UMEET MECTO B CIIydae, KOTa ...
1) HeiiTpanbHBIE aTOMBI IPEBPAIIAIOTCS B TIOJIOKUTEIBHO-3apSHKEHHBIE HOHBI
2) TOJOXUTENBHBIH 3aps]] NOHA YMEHBILACTCS



3) oTpHIATENbHBIN 3apsi] MOHA YBEITUYHBACTCS
. 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/I, YIIIEPOT
2)  aKTHBHBIC HEMETAJUIbI
3)  DIEMEHTHI, HaXOIAIIUECS B CPEIHCH YaCTH MEPUOMICSCKON 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, nporekaromux B KUCION cpe/ie, BOCCTaHABIMBAETCA [0 ...
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 k0d>(ppuIMeHTOB B peakilfy, MpUBeIeHHOHN 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

3J1elch0ngnqec1me CHUCTEMBbI

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

Tect Nel
1. DnexTpoaHBII NOTEHIMAT OTPEACIISIOT 110 YPABHEHHIO ...
1) Hepucra
2) Menneneesa-Kianeiipona
3) BoapnmMana
4) Appenuyca
2. Paccuwmraiite DJIC ranpBanmueckoro sjiementa 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(PQHUIMEHTOB B ypaBHEHHHU dJIEKTpOHM3a 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 NHMHKA, MOJYYEHHOTO TIPH 3JIEKTPOJIM3e cyiabdara LUHKA, KOTOPBIHA
npoBouIiK B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10%
2) 0,05
3) 0,013
4) 6,7-10°3
7. llpuBemuTe CXeMbl JJIEKTPOAHBIX TIPOLECCOB M MOJIEKYJISPHOE YpaBHEHHE pPEaKIHH,
MPOTEKAIOIIeH MpPU AIICKTPOXUMHUYECKOW KOppO3uM TranbBaHomapsl Zn|Mg B CEpHOKHUCIION
cpene. B otBere ykaxkute cymmy K03(pPUIIMEHTOB B MOJIEKYJIIPHOM YpaBHEHUHU.
1) 6
2) 5
3) 4
4) 8

BreaynutopHas camocrosTenbHas paboTa 0OydaromIMXCs OCYIIECTBISAECTCS B BUIC W3YUCHUS

JUTEPaTyphl IO COOTBETCTBYIONIEMY pa3zeny C MpopaboTKoil MaTtepuana; o(GOopMIIEHUS OTYETOB I10
abopaTOPHBIM PabOTaM U BBITIOTHEHHS JOMAITHUX 3aaHHI.

BapuaHTbl TeMATHYECKUX JOMAITHUX 32JaHUH VISl BHEAYAUTOPHOM CaAMOCTOATEIbHOI padoThI
CTY/IEHTOB 110 TeMaM

JlomamHee 3agangue Ne 1
no TeMe «XHMHYECKasi TEPMOIMHAMHUKA)

B nomamHem 3aaHuu 1Mo TeMe «XHMMHUYecKas TepMOJJIMHAMUKAy: MepBas 3aja4ya OLCHUBACTCS B
2,5 6amna; BTopas — B 1,5 6amna; Tpetbs — B 1 6am.

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 TerIoBoi 3(h(eKT peakuu 10 3aJaHHOW TeMIlepaTypbl He U3MEHHUTCS. YKaKUTE: a) BBIACTSAETCS
WIM TOTJIONIAeTCSd JHEepPrus B XOJ€ peakuuu; O) MPUYMHY HANAEHHOTO WM3MEHEHHsS JHTPOIIUU.
Paccuwnraiite TemnepaTtypy Havaja peakiuu.

3ayaya No2

Boruncnute TemnoBoii ekt peakuuu: CaCz ) + 2 H2O¢) = Ca(OH)2 () + C2Hz (1), momb3yschk
CTaHJIaPTHBIMU TEIIOTaMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEMIOThl BHLACTUTCS WU
NOTJIOTUTCS Tpu oOpazoBanuu 2,24 1 C2Hz?

3amaya Ne3

[Ilo TepMOXMMHUYECKMM  YpaBHEHHMSIM  paccuuTaiTe  TemioBol  3pdekr  peaxiuu:
Ho ) + CO2 ) = CO () + H2 O¢). TepmoxuMuueckne ypaBHEHUSA:

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 nomamnHem 3amaHuu no teme «XUMUYECKas KMHETHKa»: mepBas 3ajada oleHuBaercs B 1,5
0amna; 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
pearupyronux BemiectB paBHbl: [O2] = 1,2 monw/n, [COJ= 0,8 mMonb/1. Bo ckombko pa3 U3MEHHTCS
CKOpOCTh MpsiMOW peakiuu, kornaa npopearupyet 30% CO? Bo ckoibko pa3 U3MEHSTCS CKOPOCTH
MPUMOU U 0OpaTHOM peakiuu, €ClIu YBEIHUYUTh JaBJICHUE B CUCTEME B JIBa pa3a?
3azagya No2
Ipu temmepatype 40 °C HexoTOpoe KOMMYECTBO BEIIECTBA BCTYMAET B Peakiuio 3a 20MHH.
Paccumraiite Bpemsi, TpU KOTOPOM 3TO JK€ KOJUYECTBO BEIICCTBA BCTYIIHT B PEAKIHIO TPU
temmneparype 200 °C, eciu TemmepaTypHbIii KO3((GUIMEHT CKOPOCTH peakiuu paseH 2. Bo ckoibko
pa3 U3MEHHUTCA MPU ITOM CKOPOCTh PEAKITUU?
3azaya Ne3
Hailigure HavanbHBIC KOHIIEHTPAIIMH HMCXOJHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEaKIUU:
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
Bripasurte uepes KOHIICHTpAIlUK PEareHTOB KOHCTAHTH PAaBHOBECHUS CIEAYIOIMMNX PEAKITUIN:
Now + 3 Ho) = 2 NHz(, AH =-92,2 x]JIx;
COzr) + Cn) =2 COqr), AH = +160,5 x/Ix;
COw + H20¢) = CO2 (ry + Hory, AH =-41,1 x/Ix.
VYkaxuTe HanpaBlIEHHE CMEIIEHNS XUMUYECKOTO PaBHOBECHS ATUX PEaKIUil: a) IpU MOHKEHUN
TEMIIEpaTypbl, €CIH JaBJeHHE IOCTOSHHO; O) MpH MOBBIILIEHUH [ABJICHHS, €CIH TeMIeparypa
MOCTOSIHHA.

Jomamnee 3aganmne Ne 3
no reme «PacTBopbi»

B nmomamuem 3amanuum mo Teme «PacTBopb»: mepBas, BTOpas, TPeTbs M MATas 3adadud
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) MaccoByl [0JII0 BEIIECTBA B pacTBOpE; 0) MOJSPHYIO KOHILIEHTPALUIO
SKBHUBAJICHTA; 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 couneit moaseprarorcst ruaposusy: NaSiOz. Cu(NOz)2. KBr? CocraBbre
HMOHHBIE U MOJIEKYJSIPHbIE YPAaBHEHUS TMIPOJIM3a COOTBETCTBYMOLUX coJiel. Kakoe 3nauenne pH (<
WIH> 7) UIMEIOT PacTBOPBI ATHX COJICH?

3ajgaya Neb

Haiinure npoussenenue pactBopumoctu PhClz, eciiu B 200 Mt Bojsl pactBopsiercst 2,17 T 3T0TO
COEJIMHEHMUSI.

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

B nmomammem 3amanmm 1o TeMe «OKHCIUTEIEHO-BOCCTAHOBHUTEIBHBIC IPOIIECCHIY: TepBas
3amaya orieHuBaercs B 1,5 6aia; BTopas — B 2,5 6aia; TpeThs — B 1 Gai.

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

VKa)KHUTe THI KAXKI0W PEAKIUN.

PaccunraiiTe 9JIEKTPOABIKYIIYIO CHIYy W OIpEAEINTE HAlpaBICHUE CaMOIPOHM3BOJILHOIO
NPOTEKAaHHUsS IEPBOM peakIUu IMPH CTAHIAPTHBIX YCIOBHAX, HCIIOJB3YsS 3HAYEHHS OKHCIMTEIHHO-
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

Jlanel JBe OKHMCIHTEIbHO-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
AIEKTPOIBMIKYIIEH CHUIIBI PEAKIIUH.

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 DJEKTPOAHBIX MPOLUECCOB U  MOJIEKYISPHOE

ypaBHEHHE TOKOOOpa3yoIleil peakluu, MPOTeKaromed Mmpu pabdoTe TaJbBaHHMYECKOTO 3JIEMEHTA
Co/Co(NO3)2 // AI(NO3)3/Al. Paccuutaiite DJIC (E) rajibpBaHU4ecKOro 3JieMEHTa MPU CTAHAAPTHBIX
YCIIOBHSIX.

[IpuHSB TOTCHIMAN aHOJA PaBHBIM CTAHJAPTHOMY 3HAUCHHUIO, PACCUUTANTE KOHICHTPAIUIO
KaTHOHOB MeETa/ula B KAaTOJHOM pacTBope, mnpu kotopord DJIC raipBaHHYECKOTO 3JIEMEHTA
ymenbintes Ha 0,02B.



3azaga Ne2

IIpuBenuTe CXEMBl DIEKTPOAHBIX IPOLECCOB U  MOJIEKYJSIPHBIE YPAaBHEHMS PpEaKIMii,
MPOTEKAIOIINX MPU JIEKTPOXUMHUECKON Koppo3uu raneBaHonapsl Co/Ni: a) B kucioit cpezae; 0) BO
BJIQ)KHOM BO3/yXe.

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

3asaua Ne3

CocTaBbTe 3JIEKTPOHHO-UOHHBIE YpPAaBHEHHUS O3JIEKTPOJHBIX IPOLIECCOB (AHOJ HWHEPTHBIN) U
MOJIEKYJISIPHOE YPAaBHEHHE PEAKIINH, POUCXOIALICH TIPU DIIEKTPOIIN3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOs,

Boraucnure (akTHueckoe KOJUYECTBO METallla, IMOJYYEHHOTO Ha KaToJe MPH DIEKTPOJIH3E
Co(NO3)2, eciu 3JIeKTpOIH3 MPOBOANIM B TeueHuH | 4. Bbixoa Metasia mo Toky coctaBui 85%.

VYKaxuTe BO3MOKHEIE IMPUYUHBI YMCHBIICHU BBIXOAa MCTAJLJIa IO CPaBHCHUIO C PACUCTHBIM.

KOHTpOJIbeIe BOIIPOCHI 110 TEMaM
KOHTpOJIbeIe BOIIPOCHI IO TEME «XumMuueckas TEPMOAUHAMHUKA»

OCHOBBI XHMHYECKOH TEPMOJMHAMUKH: TIOHSITHE CHCTEMBI, BUIBI CHCTEM.
TepmoaHaMUYecKre TapaMeTPhl U PYHKITUH COCTOSHHSI CHCTEMBI.

Buytpennsis sHeprus. Pabota. TemoTa.

[lepBrlii 3aKOH TEPMOJUHAMUKH (BBIBOI).

DOHTATBIUS KaK QYHKIHSI COCTOSHUS CHCTEMBI. DHTAIIBITUS 00pa30BaHUs BEIIECTBA.
TemoBoit >pdext xumuyeckoil peakuuu. DakTopbl, BIMAIOIIMNE Ha TEIIOBOH 3¢dekT
XUMHUYECKON PEaKInu.

Tepmoxumus. 3akoH ['ecca.

CnencTBua u3 3akoHa I'ecca.

DOHTpOMNUs KaK PYHKIHUS COCTOSHUS CUCTEMBI.

10. BTopoii 3aKOH TepMOAMHAMUKH.

11. Tpernii 3aK0OH TEPMOTUHAMUKH.

12. Dmneprus ['u60Oca.

13. HanpaBneHue caMONpoOU3BOIBLHOIO MPOTEKAHUS XUMUUECKUX PEaKIIUM.

oakrwdE

© oo~

KOHTpOJIbeIe BOIIPOCHI 110 TEME «XuMHYecKass KHHETHKA»

Xumnueckas KuHeTuka. CKOpoCTh XUMUYECKOM peakliiy U METO/Ibl €€ peryIupOBaHHUs.
BnusiHue KOHIIEHTpaLMK Ha CKOPOCTh XUMHUYECKON peakLny (3aKOH JAEHCTBYIOIIHUX MacC).
Bnusiaue Temneparypsl Ha CKOpOCTh XMMHUecKkoi peakuuu. [Ipasuiio Bant — I'odda.
Teopust akTUBHBIX CTOJIKHOBEHUI AppeHHyca.

DHeprus akTuBaluy. YpaBHEeHHE AppeHuyca.

Teopust nepexoAHOro KOMIUIEKCa. DHEepreTHuecKas [uarpamMmma.

Kpusas MakcBemnna — bosiblimana. DHepreTudyeckuit 6apbep.

Kartanutuueckue cuctemsl.

BnusiHue katannzatopa Ha CKOPOCTh XUMHUECKOW peaKkIuy.

0. T'oMoreHHsbIH U reTeporeHHbI KaTaaus.

11. KoneGaTenbHble peakiuu.

12. Xumunueckoe paBHoBecue. OOpaTuMble U HEOOpATUMBbIE PEAKIINH.

13. KoHcTaHTa XUMHYECKOTO PaBHOBECHSI.

14. Cwmenienue xumuueckoro pasHoBecus. [Ipunuun Jle—Illarense.

15. BnusHHe KOHIEHTpAlUH, JAaBJICHUS U TEMIIEPaTyphI.

16. ®a3oBble paBHOBECHS.

17. ®a3zoBble fuarpamMmsl JUIsl OJHOKOMIOHEHTHBIX CHCTEM.

RBoOoo~NooGa~WONE

KonTtpoabHnbie Bonpocsl o Teme «PacTBopbn»
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No ok w

10.
11.
12.

13.
14.
15.
16.
17.

BOOo~NoGR~WNE

ONoGaR~wWNE

0.
11.
12.
13.

ITonsarue pactBopa. PactBopumocTs Bemecrsa. PactBopuMocCTs rasa.

PactBoppl. CrnocoObl BBIpRKCHHS KOHIIEHTPALMU PACTBOPOB (MaccoBasi [IOJis, MOJISIpHAS
KOHIICHTpAIIMs, MOJISIpHAsi KOHIIEHTPAIUs SKBUBAJICHTA, MOJIbHAs A0S, TUTD).

KosmurarusHele cBolcTBa pacTBOpOB. MneanbHbIi pacTBop.

3akonsl Payns: I (toromerpuueckuit) u Il (30yITMOCKOMMYECKUN U KPHOCKOTTUIECKHIA).

Ocmoc. OcmoTrueckoe napiienne. Cxema 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJICHCTBHUS BEIECTB.

HNonnast teopust kuciaotr u ocHoBaHUM Appenuyca. OCHOBHBIC MOHATUS U TOJIOKEHUSI TEOPUU
Appenuyca.

Juccomnmanusi KUCJIOT, OCHOBAaHWUNW M COJEH C TOYKM 3pPEHHUS] MOHHOW TEeopuu AppeHuyca
(mpumepsl).

Crenens nucconmanuu. CUIbHBIC U CIa0bIe AIEKTPOIUTHI.

Jluccoumanus ciadbix 371eKTpoauToB. KoHCTaHTa Aucconuaim.

3akoH pazbaBieHust OcTBanbaa.

Peakun moHHOro 0OMeHa MEXy AJIEKTpOIuTaMu (Ha MpUMepe peakiuii o0pa3zoBaHus ciaboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

[IpounsBeneHne pacTBOPUMOCTH.

HNonnHoe npousBeneHne Boabl. BogopoaHbIil M THAPOKCUIIBLHBIN MTOKA3aTEeIH.

IM'maponus coneit. Tunel rusipon3a comen.

KonunuecTBeHHbIE XapaKTEPUCTUKH MpoIiecca T'UIPOIn3a.

@daxTopsl, BIUSIOLINE HA TPOLECC THAPOIIN3A.

KonTposibHbIe BOPOCHI 10 TeMe «lucnepcHbie cUCTEMBbD)

I'eTreporennbie cmecu. JlucnepcHbIE CUCTEMBI.
HucnepcHocth. Kmaccudukanuu 1UCrepcHbIX CUCTEM.
Konnounnueie pactBopsl. JInodunpHbie U TMO0POOHBIE KOJLITOUIHI.
CriocoOsl moTyueHus: KOJUIOMIHBIX PACTBOPOB.

CrpoeHure KOJUTOUTHBIX YaCTHII.

[IpaBuno dasiuca — [leckosa.

Y CTOMYUBOCTH KOJUIOUAHBIX cucTeM. CTabUIn3aTophl.
Koarynsuust mnopuiibHBIX 1 THO(GOOHBIX KOJIJIOWIOB.
CenumeHTanus KOJIJIOUIOB.

Koarynsiuust KoJJIOUIHBIX paCTBOPOB IEKTPOIUTAMHU.
[TpaBuno Hlyneue — [Napau. Koarynupytomas crmocoOHOCTb.
OnTHyeckue CBONCTBA KOJIJIOUTHBIX PACTBOPOB.
DneKTpUYecKrue CBONCTBA KOJUIOUIHBIX PACTBOPOB.

KonTpoabHbie Bonpochl 10 TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
npouecch»

OcHOBHBIE IOHATHS TEOPUU OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BELLIECTB.

Baxueiiiye OKUCIUTEIN U BOCCTAHOBUTEIIH.

Turb! OKUCINTENIBHO-BOCCTAHOBUTENBHBIX pPEaKIUii (IpuMepsl).
OKHCANTENBHO-BOCCTAHOBUTEIBHBINA IOTEHIIAAI.

VYpasuenue HepHcra.

CocraBiieHHE OKUCIIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIIU.
HarmpaBieHne OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «3.11e1<Tp0ngnqecmle CHCTEMBD»

3J'IeKTpOXI/IMI/I‘-ICCKI/Ie CHUCTCMBI. KJ'IaCCI/I(I)I/IKaI_II/ISI QJICKTPOXUMHYCCKUX IMIPOLECCOB.



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

DNEeKTPOXUMHUYECKHUE MTPOLIECCH, TPOTEKAIONINE Ha TPAHULIE Pa3/Iesia «METall — PpaCTBOPY.
lanpBannueckuii snement Jdanudis — Skoou.

DIEKTPOABUKYIIAS CUJIA TAIbBAHUYECKOTO AJIEMEHTA.

N3mepenune 5neKTPOAHBIX MMOTEHUHMATOB. Psia  cTaHAAPTHBIX 3JIEKTPOJHBIX MOTCHI[MAIOB.
CBoiicTBa METANIOB B COOTBETCTBUU C UX MOJIOKEHUEM B PSIIy HAMPSXKEHUM.

VYpaBuenue HepHcra.

DNEeKTpON3 pacilIaBoB U pacTBOpoB. KaTtoaHble 1 aHOIHBIE POLIECCHI.

O6benunenHbii 3akoH Papazest. Beixo 1o TOKy.

Koppo3sus meramnos. Kiaccudukanus KOppo3MOHHBIX MPOIECCOB.

Xumuyeckasi KOppo3usi.

DNEeKTPOXUMHUYECKas KOPpo3us. AHOJHOE OKHCJICHHE MeETajla M KaTOJHOE BOCCTAHOBJICHHE
OKHUCJIUTEJSL.

[Ipumepsl KOppo3uHU B KUCIIOHN cpejie U aTMOCHEPHOM KOPPO3HUH.

CKopocTh KOppO3UH.

3ammTa METAJIOB OT KOPPO3HUH.

3alMTHBIC TOKPBITHSL.

DNEKTPOXUMHUYECKUE CITOCOOBI 3aIIUTHI OT KOPPO3UU METAJIIIOB.

XUMUYECKUE UCTOYHUKHU TOKA. ['aTbBAHUYECKHI DIIEMEHT.

XUMUYECKUE UCTOYHUKHU TOKA. AKKYMYJISITOPBI.

XUMHUYECKUE UCTOUYHUKH TOKA. TOTIITMBHBIE JIEMEHTHI.

7. OueHo4YHblIe CPeACTBA /ISl MPOBeAeHUs MPOMEKYTOUHOMH aTTecTAlNU
[Ipomexyrounass  arrecTanusi MMEET  LEIbI0  ONPEAEIUTh  CTENEHb  JIOCTHUKEHUS

3aIIaHUPOBAHHBIX PE3y/IbTaTOB OOYUEHUS MO TUCIUILIMHE 32 ONpeAeSICHHBINA MepHo] 00ydeHus.

a) Ilnanupyemble pe3yJbTaTbl 00y4eHMSs WM OIEHOYHbIE CpeICTBa ISl TNPOBeIEHUs

NMPOMEKYTOYHOH aTTeCTANNHU:



CrpyKTypHBIi
JJIEMEHT

[Inanupyemsle pe3ysbTaThl

OneHouHbIE CpeICTBA

oOyueHus
KOMIICTCHIUH
OIIK-2
CMOCOOHOCTBIO TPUMEHSTH COOTBETCTBYIOIIHHM (PU3MKO-MAaTEMAaTHYECKUH —ammapar, METOJbl aHajlu3a M MOJCIMPOBAHUSA, TEOPETHUECKOTO0 U

OKCIICPUMCHTAJIbHOT'O MCCJIICAOBAHMA ITPU PCIICHUN HpO(i)eCCI/IOHaJII)HI)IX 3aga4

3Hare

- OCHOBHBIE IOHSTHS, MOJIOKEHUS U
3aKOHEL

- COBPEMECHHBIC HaIpaBIICHUS
Pa3BUTHSI HAYYHBIX TCOPUH;

- METOABl  TCOPETHYECKOTO |
IKCIIEPUMEHTATLHOTO UCCIICIOBAHUS
B 00JaCTH XUMHH.

Hepelteub meopemu4ecCKux 60npocoe K zauemy.

16.
17.

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

OCHOBBI XMMHUYECKOW TEPMOJUHAMHKHU: CHUCTEMa, TEPMOJMHAMUYECKUE IapaMeTPhI
CUCTEMBI, QYHKITUU COCTOSIHUS CUCTEMBI. [IepBbIii 3aKOH TEPMOJMHAMUKH.

DHepreTuka XMMHUYECKHUX MPOIECCOB.

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

OHtponus. YpaBHeHue bonpiiMana. Bropoii U TpeTHil 3aKOHBI TEPMOIMHAMUKH.

Oueprus ['u66ca. HampaBieHnss XUMHYECKUX MPOIECCOB.

Xumunueckass kuHeTuka. CKOpOCTh XUMUYECKOW peakuuu. CpeaHssi U UCTUHHAsT CKOPOCTH
peaknun. Knnernueckasi KpuBasi.

CKOpOCTh peakiiuy U METOBI €€ PEryJIMpOBAHHS.

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

DHeprus akTUBALMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

. KaTtanuzaTopsl ¥ KaTaTUTUYECKUE CUCTEMBI. [ OMOTEHHBIN KaTaJIn3.

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

. XUMH4ecKoe paBHOBecHe. KoHCTaHTa XUMHYECKOTO paBHOBECHSI.

. Cmemenune xumuueckoro paBHoBecus. [Ipunmun Jle [larensbe.

. PactBopbl. CrtocoObI BeIpaKeHUSI KOHIICHTPAIIUHA PACTBOPOB.

. PactBopsI amekrponuToB. CTeNeHh M KOHCTAHTA JIEKTPOJIMTHYCCKOW TUCCOIUAIIMU. 3aKOH

pazbasienust OcTBaibja.

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

PactBopumocts. [IpousBenenue pacTBopuMOCTH. YciioBHE 0Opa3oBaHUS M PacTBOPEHUS
OCaJIKOB.

JHuccouunanus Boabl. MoHHOe mpousBeneHue Boisl. pH.

I'maponus coneit. CreneHs M KOHCTaHTa T'UIPOJIN3A.

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

CrpoeHune KOJUIOMIHBIX YaCcTHII.

Koarymsiiust KoJIJIouIHBIX pacTBOPOB.

OKHCINTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBa BemecTB. Kiaccudukamuss OKHCIUTENBHO-




CrpyKTypHBIi
JJIEMEHT

[Inanupyemsle pe3ysbTaTsl

OneHouHbIE CpeICTBA

KOMIETEHITUU 00ynenus
BOCCTAHOBUTEIBHBIX PEAKIIUM.
24. DNEeKTPOXUMHUUECKUE CUCTEMBI. 3aKoHbI Dapazes. DIeKTPOTHBIN MTOTSHINAL.
25. I'anpBannveckuii aeMeHT Januans SIkoou.
26. DIIEKTPOXUMUYICCKUE CHCTEMBI: 3JICKTPOJIN3 paciiiaBoB. [I[puMeHEHHE AIIeKTPOIIN3A.
27. DyeKkTpoJin3. AHOJHBIM U KaTOJIHBIM MPOIECCHI IPU AIIEKTPOJIN3E PacTBOpoB. IIpuMeHeHne
JNIEKTPOJIN3A.
28. Koppo3sus. Buasl koppo3un. CriocoObl 3aIIUTE METALUIOB OT KOPPO3UH.
YnMmets - pemarb  pacyeTHble  3a/a4d Ilpumepnvle npakmuyeckue 3a0anus 01a 3auema:
MIPUMEHUTEITEHO K MaTepuany 1. HamucaTh »JIEKTPOHHBIE YPAaBHEHHS OJJIEKTPOJHBIX IPOIECCOB, YpPaBHEHHWE CYMMapHOU
MPOTPAMMEBI; TOKOOOpasyromiel peakiuu, BEIYUCIUTh DJ[C rampbBaHWYECKOTO AJIEMEHTa, €CIU KOHIICHTPAINH
- QHAMM3HPOBATh  BO3MOXKHOCTH | HOHOB MeTamioB pasHbL: [AlF*]=0,001 momns/n, [C0o**]=0,1 Momb/m.
MPOTEKAHUS CaMOTIPOM3BOJIBHBIX 2. Hanmcath MOHHBIC W MOJICKYJISIPHBIC YpaBHEHHS peakimid ruaposmsa coieit: KsPOs; NaxSOq;
MIPOIIECCOB B paznmuunbx | ZnCls.

XUMHNYECCKUX CUCTEMAX.

3. 3aKOHUUTH YpaBHEHMsI peaKLUi, HANKCaB X B MOJIEKYJSIPHON U MOHHOM (opmax:
Al(OH)3z + NaOH —, Ko,CO3 + H2SO4 —, H2S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaiubiusa coaepxutcs 478,8 r Ca(OH),. [TnotHOCTH 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 JJIEKTPOJHBIX IPOLECCOB, YpaBHEHHE CYMMapHOI
ToKoOOpa3yroeil peakiuu, BbIYHcIuTh DJ[C raapBaHUYECKOro 3JIEMEHTA, €CIM KOHUEHTpPaluu
MOHOB MeTaJIoB paBHBl: [Mn?*]=0,01 mons/1, [AU**]=0,1 Momb/m.

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

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

9. HamucaTh 51€KTpPOHHBIE YpPaBHEHHUS SIEKTPOAHBIX IPOLIECCOB, YpaBHEHHWE CYMMapHOMU
ToKOoOOpa3ytomieil peakiuu, BoIYHcIuTh DJ[C raapBaHUYECKOTO AJIEMEHTA, €CIM KOHIEHTpPaluu
MIOHOB METaJIOB paBHBI: [ZNn?*]=0,01 moms/1, [Cu*]=1,0 MomnB/1.

10. Cynbdar amomunus maccoit 36,4 r pactsopwin B 100 r Bogsl. [IMOTHOCTH MOTy4E€HHOTO
pactBopa 1,32 r/mi. Paccunraiite: w(Al(SO4)3); Cwm; Cox; Cm; N(Al2(SO4)3) 1 N (H20); T.

12. 3aKkOoHUYNTH YpaBHEHUS PEaKLIUii, HAMKMCAB UX B MOJIEKYJIIPHOM U MOHHOM BUJE:

MnS + H2SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.
13. Onpenenurte TEpMOIMHAMUYECKYKO BO3MOKHOCTh IpoTekaHus peakiun CaOw) + 2 Cuy =




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIE CpeICTBA

= CaCy ) + COq), AHy = 460 x>k npu cTaHIapTHBIX ycIoBUAX. PaccuuTaiiTe TemiiepaTypy Hadana
peakimu, ecaun  S(Ca0)=38 JIx/moms K; S(C)=6 x/moms-K; S(CaCz)= 70 JIx/monb K;
S(CO)=197 Ix/moinb-K.

14. CoctaBbTe YpaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI:
KMnO4 + NaNO; + H2SOs —, Cr2(SO4)3 + Bra + NaOH —.

15. Onpenenure TEPMOAMHAMUYIECKYIO BO3MOYKHOCTh TipoTekanus peakiuu 2 Ch ) + 2 HoO¢p
=4 HCly) + Oz (), AHy = 115,6 x/Ix mpu cTaHAapTHBIX yCIOBHSAX. PaccumrtaiiTe Temmepatypy
Hauana peakiuu, ecian S(Cl)=223 Jx/monb K; S(H20)=189 dx/moins-K; S(HCI)= 187 Ix/monb K;
S(02)=205 x/momnb K.

16. Harmucath ypaBHEHHs peakiuii rHaIposr3a B MosiekyasipHoM u woHHoM Buje: CrCls, NaNOs,
K2CO:s.

17. CocTaBbTe YypaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIHHBIX PEAKIIUM:

K2Cr207 + NaxSO3 + H2SOs4 —, KMnO4 + NaNO2 + H20 —.

18. T'omoreHHast peakuusi MmpoTekaer 1mo ypaBHeHHO Hz ) + |2 ) = 2 Hl). Hauampnas
KOHIIEHTpanus Bojopoaa 2,1 mosb/n, moma 1,5 monb/n. Bo CKONMbKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bogopoaa?

19. B 640 mu Boast pactBopuin 160 1 xmopuna xenesa (I1I). [moTHOCTH MOTyd4eHHOTO pacTBOpa
1,032 r/mit. Paccumraiite: o(FeClz); Cum; Cox; Cm; N(FeCl3) u N (H20); T.

20. Omnpenenure TEPMOAMHAMUYECKYIO BO3MOXKHOCTH NMPOTEeKaHUs peakiuu CSy x) +3 Oyn=
=CO2 1y + 2 SOz (), AHr = -1075 x/Ix pu cTaHgapTHBIX yCJIOBUsX. Paccumraiite Temmeparypy
Hauana peaknuu, ecian S(CS2)=151 x/monb K; S(02)=205 Tx/mons-K; S(CO2)= 213 /Mo K;
S(S0,)=248 x/mons K.

21. Peakmus mper mo ypaBHeHHto: 2 Hy ) + S n = 2 H2S). HavanbhHas xoHIEHTpamus
BOJIOpOJa 2 MOJIb/J, cepbl 1,5 Monb/n. Onpenenure BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEAKINH K
MOMEHTY, Korja npopearupyet 0,7 Moib/1 Bogopoaa?

22. Omnpenenute TEPMOAMHAMUYECKYIO BOBMOKHOCTh MPOTEKaHUs peakuuu 2 ZNnS ) + 3 Oz =
=2 2Zn0 ) + 2 SOz (), AHy = -890 xJI>x mpu cTaHAapTHBIX yclIOBUsX. PaccuuTaiite Temmneparypy
Havana peakiuu, ecnu S(ZnS)=58 Jx/moinb K; S(02)=205 Jlx/mMonb K; S(ZnO)= 44 Ix/monw K;
S(S0O2)=248 x/monb K.

23. HayanpHble KOHLIEHTPAILIMK UCXOAHBIX BemiecTB B peakuuu: 2 SOz ) + Oz () = 2 SO3 () 6bun
passbI 1,8 Monb/n SOz 1 2,4 Mosb/1 O2. Bo CKOJIBKO pa3 U3MEHUTCSI CKOPOCTh PEaKIMi K MOMEHTY,
korja npopearupyet 0,8 Mosb/n SO2?




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIE CpeICTBA

Bnazets

- HaBbIKaMHU IMPHUMCHCHUA OCHOBHBIX

XUMHUYCCKUX 3aKOHOB B
podecCHOHABHOM IeATEITHPHOCTH,

- HaBbIKaMH aHaJn3a u
MOJCINPOBAHUSA XUMHUYCCKUX
MPOIIECCOB;

- MMPAKTUICCKUMHU HaBBIKaMU
TEOPETUUECKOTO "

IKCIIEPUMEHTAIHLHOTO MCCIICIOBAHMS
B 00JIaCTH XMUH.

1. dns peakaun CHy () + CO2 ) = 2 CO () + 2 Ha () onpeenuTe BO3MOKHOE HANPABICHHUE
CaMOITPOU3BOJIFHOTO TEUCHHS pPEaKUWU IMpPH CTAaHAAPTHBIX YCIOBHAX W NpH  Temmeparype T
=927°C, ecnu TennoBoi > PEKT peakmuyu 10 3aJaHHOH TeMIIEpaTyphl He U3MEHHTCS. YKaKHUTe: a)
BBIJICJISICTCS. WIM TIOTJIONIAETCS SHEPrus B XOJE Peakuuu; 0) MpUUMHY HAaWAEHHOTO W3MEHEHUS
sHTponuu. Paccunraiite TeMiiepaTypy Hadasaa peaKLuu.

2. Beipa3zuTe uepe3 KOHIEHTPALWU PEareHTOB KOHCTAHTBHI PABHOBECHS CIETYIONIMX PeaKInuit
Nowy + 3 Hoey = 2 NHse), AH = -92,2 /. YKaXuTe HampaBiIeHHE CMEIIEHHS XUMHUYECKOTO
paBHOBECHS 3TUX PEAKIUi: a) IPU NOHWKEHUH TEMIIEpaTyphl, €CII JAaBIICHHE TOCTOSIHHO; 0) MpH
TIOBBIIIICHUH JJABJICHUS, €CJIA TEMIIepaTypa MOCTOSHHA.

3. CKOJTBbKO MIITHIHTPOB 96%-HOTO pacTBOpa CEPHOM KUCIOTHI € IJIOTHOCTHIO 1,84 r/mi
notpebyetcs mis npurotoienus 2 i1 0,25M pactBopa?

4. Kakwe wu3 ciemyromux coiyieii moasepratorcss ruaposusy: NaxSiOs. Cu(NOs).. KBr?
CocraBpTe MOHHBICE M MOJICKYISIPDHBIE YPaBHEHHWS THIPOJIM3a COOTBETCTBYIONIMX colieil. Kakoe
3HaueHue pH (< unu> 7) UMErOT pacTBOPHI 3TUX COJEH?

5. 3osb THApOKcHIa Maraus noiaydeH nyrem cMmemmBanus 0,02 i 0,011, pactBopa MgCl, u
0,028 1 0,005 u. pactBopa NaOH. Ompenenure 3apsia 4acTUIl MOJYYEHHOTO 30JI1 M HAIHIIHNTE
dbopmMyiTy ero MUIIEIUIBI.

6. PaccuuTaiiTe 3MeKTPOABIKYILYIO CUIy W ONpPEENIUTE HalpaBiIeHHE CaMOIPOU3BOJIEHOTO
OPOTEKAaHUS peaklUu TMpu CTAHAAPTHBIX YCIOBUAX, HCIONb3ysd 3HAUCHUS OKHUCIUTEIHHO-
BOCCTaHOBUTENBbHBIX MoTeHIHanoB HJ + H3POs — J2 + H3POs3 + H:0.

7. llpuBegute cxembl 3JEKTPOIHBIX MPOIECCOB U MOJEKYISPHbIE ypaBHEHUS peaKiui,
HPOTEKAIOIINX TP TEKTPOXUMHUIECKOH Koppo3uu raigpBaHonapel Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQXXHOM Bo3ayxe. Ompenenure yObUIb Macchl aHOJa MPU KOPPO3HU B KUCIOW cpexae 3a 20 MuH,
€CJIM CKOPOCTh Koppo3uu coctapmia 0,01 /4.

8. CocraBbTe ANIEKTPOHHO-HMOHHBIE YPAaBHEHUS AJIEKTPOJHBIX MPOLECCOB (aHOJ WHEPTHBIN) U
MOJIEKYJIIDHOE YpaBHEHHUE pEaKIHMH, MpoucxXoisamier npu snekTponuse pactBopa CoSOs,
Boruncnute QaxTudeckoe KOJIMYECTBO MeETajula, MOJYYeHHOTO Ha KaToJieé NpPU AIIEKTPOIIU3e
Co(NO3)2, ecnu 31meKkTpoar3 NpoBOIHIN B TeueHHH | 4. Bbixoq Meramia mo Toky coctaBui 85%.
YkaxxuTe BO3MOXKHBIE MPUYMHBI YMEHbIIIEHUS BHIX0OJa METaJllIa IO CPABHEHHIO C PACUETHBIM.




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

[IpomexyrouHass arrectanys 10 AUCHMIUIMHE «XHMHS» BKIKOYAET TEOPETHYECKHUE BOIIPOCHI,
MO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOGHHUS OOYy4YaIOIIMMUCS 3HAHWUH, M TMPAKTHYECKHE 3aJaHuf,
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 TEOPETUUECKUX BOIPOCA U OJIHO MPAKTUYECKOE 3aJaHUE.

Ilokazamenu u Kkpumepuu OyeHUBAHUA 3auema:

«3a4TEHO» - OOYyYarOIUICS JEeMOHCTPHUPYET TIOPOTOBBIA YpOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIUI: B X0Ji€ KOHTPOJbHBIX MEPONPUATUN JOMYCKAIOTCS OMIMOKH, MPOSBIISAETCS OTCYTCTBHE
OTIENbHBIX 3HAHUH, YMEHUN, HABBIKOB, 00YJAIOUTUICS UCIIBITHIBAET 3HAYUTEIBHBIC 3aTPyJHCHUS TIPU
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 M0Ka3aTh UHTEJUIEKTYyallbHbIE HABBIKH PEIICHUS MTPOCTHIX 3a7a4.

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

a) OcHoBHas JMTEpaTypa:

1. OcnoBbl 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 mocoodme / JI. I'. Konsiga, JI. T'. Tapacrok ; MI'TY. -
Marnutoropck : MI'TVY, 2015. - 1 anektpon. ont. guck (CD-ROM). - 3ari. ¢ turya. 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) JlomosiHuTeIbHAS JIUTEpaTypa:

1. Mensuuk, H. JI. PactBopwr : mpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
Muinypuna ; MarHuTOrOpckuii roc. Texunueckui yH-T uM. I'. 1. HocoBa. - Marunuroropck : MI'TY
mm. [. WM. Hocomsa, 2019. - 1 CD-ROM. - 3arn. c¢ Tturyn. o9kpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamicaus: 14.05.2020). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIN. -
Ceenenns noctynssl Takke Ha CD-ROM.

2. Mensnuk, H. JI. JIucnepcueie cuctemsl : npaktukym / H. JI. Measauk, 3. P. Mynnuna,
O. A. Mumypuna ; Marauroropckuii roc. Texundeckuii yu-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY wum. I. W. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. oskpana. - 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 : 3ICKTPOHHBIH. -
Ceenenus goctynusl Takke Ha CD-ROM.

3. Konsma, A. I'. OkucnuTeNnbHO-BOCCTAHOBUTENbHBIE peakiuu. OCHOBBI AJIEKTPOXUMUU :
Mmetoauueckue ykazanus / A. I'. Komsna, 3. P. Mynnuna, E. B. Tapactok ; MI'TY. - Marautoropck :
MI'TY, 2012. - 1 onextpon. 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 kuHeTuKa. COCTOSIHHE XMMHUYECKOTO PaBHOBECHUS :
npaktukym / O. A. Mumypuna, 9. P. Mymimuna, O. B. EpmoBa ; MarHUToropckuii roc. TeXHUUECKUH
yH-T uM. I'. UI. HocoBa. - Maruutoropck : MI'TY um. I'. 1. HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢
TUTYI. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show—dcataloques/1/1530464/3
851.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooObekT. - TeKCT : 3JICKTPOHHBIH. -
Ceenenus poctynubl 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
MOJATOTOBKH U CHEIMATBHOCTEN JHEBHOH Popmbl 00yuenus / O.A. Mumrypuna; MarHuTOropckui 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
CaMOCTOSITEIIbHOW pabOThl 1O JUCHMIUIMHE «XUMHs» JUIs OOydyalomMxcs BCeX HalpaBICHUIH
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 : HenmocpeACTBEHHBIN.

3. Konsma, JI.I. CkopoCcTh XUMHYECKUX pEaKIii U XUMHUYECKOE paBHOBecue: MeToaudeckne
yKa3aHUs K JJabopaTOpHBIM paboTaM O JTUCHUILINHE «XUMHUSD AJIs 00ydaroluxcsl BCEX HalpaBJIeHUN
MOJITOTOBKH U criennasibHOCTeHN Beex Gpopm oOydenus / JI.I'. Konsiga, E.B. Tapaciok; Marautoropckuii
roc. Texunueckuil yH-T uM. I'. Y. HocoBa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2020. —8 c. —
Tekcr : HenmocpeACTBEHHBIN.

4. Pommonoa, H.M. Xumunueckas kuHeTHMKa. XUMHUYECKOE PABHOBECHE: METOIUYECKUE
yKa3aHUs Ui CaMOCTOSITENIbHOM paboThl MO AUCHUIUIMHE «XUMUS» JUIsl OOy4arolmuxcs Bcex
HalnpaBJIeHW TIOJTOTOBKM M crernuaibHocTe Bcex (opm oOyuenus / H.M. Pommonoa, A.Il.
[ToromapeB; Marautoropckuii roc. Texunueckuii yu-T um. I'. 1. HocoBa. — Marautoropck : MI'TY
uM. . 1. HocoBa, 2020. — 20 ¢. — TeKCT : HEMmOCPEACTBEHHBIM.

5. UYynposa, JI.B. PacTtBopbl: MeTomuueckas pa3paboTka K J1abopaTOpHBIM 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'. M. 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 oOyuenus / JI.B. Uympoma, D.P. Mymnuna, O.A. MumypuHa; MarauToropckuii roc.
texunueckuid yH-T uM. I'. . HocoBa. — Maruuroropck : MI'TY um. I'. 1. Hocosa, 2017. — 26 c. —
Tekcr : HenmocpeACTBEHHBIM.

7. Konsina, JI.I'. KomoumHbie pacTBOPBI: METOIMYECKHE YKa3aHUs K J1abopaTopHO# paboTe 1o
TUCHMIUTMHE «XUMHUS» A 00yJaromuXcs M0 BCEM HAIpPaBIICHUSM MOATOTOBKH U CIELUATBHOCTSIM
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 oOyuenust / JL.I. Komsnma, E.B. Tapactok; Marautoropckuii 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 pa3padoTKa K CaMOCTOSITENbHOW paboTe [Uisi O0ydaromMxcsi 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 U CIelUalbHOCTAM Bcex ¢opm oOyuenus / O.A. Mumypuna, H.M. Ponumonosna;
Marnurtoropckuii roc. texuudeckuii yH-T uM. I'. M. HocoBa. — Marnurtoropck : MI'TY um. I'. H.
Hocosa, 2017. — 13 c. — TekcT : HemoCpeACTBEHHBII.

r) [IporpammHuoe ob6ecneuenue u UHTepHeT-pecypcebI:

IIporpammMHoe oGecnieyeHue



Haumenosanue 110 Ne norosopa Cpox neticrais

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 pactpocTpansemoe 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/

Harmmonanbuasa
cucteMa — Poccuiickuit
mutupoBanus (PMHII)

MH(OPMALIMOHHO-aHATIUTHYECKAs
WHJIEKC

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

Scholar)

ITouckoBas cuctema Axamemusi Google (Google

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

Wudopmanronnas cucrema -

Enmnnoe
JIOCTYIIa K HH(OOPMAIMOHHEIM pecypcam

OKHOIYRL: 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 JUCHUIIIMHBI

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOG obecneyeHne JUCHUIIIMHBI BKIIIOYACT:

Tun u Ha3Banue AyaJUTOpUn

OCHaH_IeHI/Ie AyIUTOPUHN

YyeOHbIC ayAUTOPUH IS
MPOBEACHUS 3aHITUI
JEKIIMOHHOTO TUIIa

MynbTUMEIUHHBIE CpEeACTBAa XpaHEHHUs,
npeacTaBieHus nHGopManuu

nepcaaun Hu

YyeOHbIC ayAUTOPUH IS
MpoBeACHUS T1a00paTOPHBIX
3aHSATHH, TPYNNOBBIX U
WHIUBUIYAIbHBIX KOHCYIbTAIUH,
TEKYIIeT0 KOHTPOJIS U
MPOMEXKYTOYHOU aTTeCTAlUUN

O6opynoBaHue [Tl BBIIOJHEHUS 1a00pAaTOPHBIX padoT,
XMUMHYECKas MOCy/a, PEaKTUBHI,
Harnsnaeie MaTepuansl: TaOIUIBI, CXEMBI, TIAKATHI.

Ilomemenus nisa
CaMOCTOATENbHOU PabOTHI
o0yJarIuxcs

maketoM MS  Office,
BBIXOZIOM B VHTEpHET M C JOCTYIIOM B BICKTPOHHYIO

HepCOHaHLHLIe KOMIIBKOTCPBI  C

UH(POPMAIMOHHO-00pa30BaTENbHYIO Cpelly YHUBEPCUTETA

[MomereHus At XpaHEeHHUS U
NPOPHUIAKTUIECKOTO 00CTYKUBAHHS
y4eOHOTO 000pyI0BaHUS

Cremnaxu, cer(bl J1s XpaHEHUS Y4eOHOTO 000pYA0BaHUS
HNHCTpyMEHTHI Il peMOHTa J1a00paTopHOTO
00opyaoBaHHS.
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