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1. Ilesin ocBOeHMSI AUCHMIIJIMHBI

[lensiMu OCBOEHMSI TUCHUIUIMHBI «XUMUS» sBiIgeTcs (opMupoBaHHE (DyHAAMEHTAIbHBIX
3HAHUW B 00JIaCTU COBPEMEHHOW XUMHUH, BKJIIOYAIOIIUX OCHOBHBIE IIOHATHUS, 3aKOHBl U
3aKOHOMEPHOCTH, OIMCBHIBAIOLIME CBOMCTBA XHMMHMYECKHUX COEIMHEHMI; pa3BUTHUE HABBIKOB
CaMOCTOSITENIbHONW paboThl, HEOOXOMUMBIX ISl MPUMEHEHHs XUMHUYECKUX 3HAHUHA TPU H3Y4YCHHUH
CHELUATIbHBIX JUCUUIUIMH U JAJIbHEUIIEH TPAaKTUYECKON AESITEIbHOCTH.

2.MecT0 AUCUMILIMHBI B CTPYKType 00pa3oBaTe/ibHOM MNPOrpaMMbl MOATOTOBKH
O0akajaBpa

Jucrummmaa b1.b.11 «Xumus» BxoauT B 0a30Byr0 dacTh Oyioka 1 oOpaszoBarenbHON
MIPOTrpaMMBI.

JIst u3ydeHus: TUCUUILTMHBI HEOOXOAMMBI 3HAHUS, YMEHHs U BIIaJeHUs, CPOPMUPOBAHHEIC B
pe3ynbraTte TONy4YeHHUs CpeaHero (MOJTHOro) oOmero oO0pa3oBaHHS IO JAUCHUIUIMHAM «XUMUS»,
«Dusukay, «MaTemaTHuKa.

3HaHUS U YMEHUSA CTYJCHTOB, NOJIYYCHHBIC MPU H3YYCHUU [AHHOW AUCIUIUIMHBI OyayT
HEOOXOMUMBI UM TpU  JajbHEHIIeM H3y4YeHWH TaKUX [AUCHUIUIMH, Kak «be3omacHocTb
KH3HEACATCIILHOCTH.

3 Komnerennuu odyuarmerocsi, gopmupyembie B pe3y/ibTaTe 0CBOCHH AUCHMILIMHBI U
IUIAHMPYeMble pPe3yJIbTaThl 00y4eHust

B pe3ynbTare 0CBOCHHS TUCIHMILIHHBI «XUMHs» 00yUJarOMMNACs JOIDKEH 00J1a1aTh CIEeAYIONIeH
KOMIIETEHIINEN

CTpyKTYpHBIN DJIEMEHT [TnarupyemMble pe3ynbTaThl 00YICHHSI
KOMITETEHITNH

OIIK-2
CIIOCOOHOCTBIO MMPUMEHSTH COOTBETCTBYIOMINHN (PH3UKO-MAaTEeMAaTHYSCKUH anmapar, MEeTO (bl aHATN3a
U MOJEIHUPOBAHMS, TEOPETHUECKOTO M OKCIEPHUMEHTAJbHOTO WCCIEIOBaHMs TMPH PEIICHUU
npoecCHOHATBHBIX 3a7a4
3HaTh - OCHOBHBIE TIOHATHS, TIOJIOKEHUS U 3aKOHBL;
- COBPEMECHHEBIC HAMPABJICHUS PA3BUTHS HAYYHBIX TCOPHIA;
- METOJbI TEOPETHYECKOTO M HSKCIEPUMEHTAIBFHOTO HCCIEIOBAaHUS B
00JIaCTH XHUMUH.
YmMmeTh - pelarh pacueTHbIC 33/1a41 MPUMEHUTEIBHO K MaTepUaly IporpaMmbl;
- AQHAIM3UPOBATH BO3MOXHOCTH TPOTCKAHUS CaMOIPOM3BOJIBHBIX
MIPOIIECCOB B PA3TUYHBIX XUMHYECKHX CHCTEMaX.
Bnagets - HaBBIKAMH TPUMEHEHHS] OCHOBHBIX XHMHUYECKHX 3aKOHOB B
npo¢eCCuOHATBHON IeATETHHOCTH,
- HaBBIKaMU aHAJIW3a U MOJICTTUPOBAHUS XUMUUYECKUX MPOIIECCOB;
- MPAaKTHYECKUMHU HABBIKAMHU TEOPETHYECKOTO W IKCIEPHUMEHTAILHOTO
WCCJICTOBAHMS B 00JIACTH XUMUHU.

4. CTpyKTypa U coepKaHue TUCHUILINHBI

OO6m1ast Tpy1I0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3a4eTHBIX enuHuilbl 108 akas. 9acos:
- KOHTaKTHas paboTa —59 akaj. 4acoB:

- ayIUTOpHas pabora — 57 aKaJ.4yacos;

- BHEAyIUTOpHAs — 2 akaj.Jgaca
- caMocTosTenbHas padoTta — 49 akaj.4acos.

®dopma aTTecTaluu - 3a4eT
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1. Xumuueckasi TepMOJMHAMUKA 2 6 2/21 8 |- oopmnenue oTyeTa no|3amura JnadopatopHoi pabdotsr.|OIIK-2
nabopaTopHoii padore; HomamHee  3azanue  Ne  1.|-3yB
- pemieHue gomaiHero 3aaanus Ne 1; | TectupoBanue.
- CaMOCTOSITENIbHOE U3yueHHe
yueOHOW U HAyYHOU JIUTEPaTYpBhl.
2. XuMnyeckasi KHHETHKA 2 6 3 7 |- oopmienue oTyeTa no|3ammra nabopatopHoit pabotsl. |OIIK-2
nabopaTopHoO# paboTe; Homamnee  3amanue Ne  2.|-3yB
- pelieHue gomarnHero 3ananus Ne 2; | TectupoBanue.
-CaMOCTOSITEIbHOE M3YUYCHUE YICOHOMH
Y HAYYHOU JIMTEPATYpPHI.
3. PactBOpEHI 2 8 421 | 10 |- oopmnenne oTyera no|3amura JabopatopHoi paboTs. |OIIK-2
nabopaTopHoii padore; HomamHee  3amanue  Ne  3.|-3yB
- pemenue gomMamnHero 3aganus Ne 3; | TectupoBanue.
-CaMOCTOSTENbHOE U3YUYeHUE Y4eOHOMH
Y HAYYHOU JIUTEPATYPBL.
4. luciepcHbIe CUCTEMBI 2 4 2 6 |- odopmiieHne oTyeTa no|3amura JabopatopHoi paboTs. |OIIK-2
nabopaTopHoii paboTe; Tectuposanue. -3yB
-CaMOCTOSTEIbHOE U3YUYeHUE YUeOHOMH
Y HAy4YHOH JIUTEPATYPBI.
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5. OxucnurensHo-| 2 8 4 6 |- oopmnenne oryera no|3amura nabopatopHoit paboTs. |OIIK-2
BOCCTAHOBUTEJIBHBIC MTPOIIECCHI nabopaTopHoii pabore; JHomamHee  3amanue No  4.|-3yB
- pemieHue gomarsero 3aaanus Ne 4; | TectupoBaHue.
-CaMOCTOSITEIbHOE M3YYCHUE YUCOHOMH
Y HAYYHOU JIMTEPATYPBI.
6. DIIEKTPOXUMUYECKUE CUCTEMBI 2 6 421 12 |- odopmiieHue oTuyera mo |3amura J1aboparopHoit pabdoTsl. |OIIK-2
nabopaTopHoOi pabdoTte; Homamnee  3amanue Ne  5.|-3yB
- pemenue gomarnHero 3aaanus Ne 5; | TectupoBanue.
-CaMOCTOSITEIbHOE M3Y4YCHUE YICOHOMH
Y HAYYHOU JIUTEepPaTypHI.
HToro mo aucuuninHe: 2 38 |19/6M | 49 3auer




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B npomecce mpenogaBaHusi JUCHUIUIMHBL  «XUMHUS»  NPUMEHSIETCS  TPaIUIMOHHAS
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuuu mpoxoAsAT Kak B HMH(OpPMAIMOHHOW (opme, rae MMeeT MECTO IOCIeI0BaTEeIbHOEe
U3JIO)KEHHWE MaTepuasia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILECTBEHHO
BepOaIbHBIMU CPEICTBaMU, TaK U B (opMe JeKuuii-Oecepl WM Auajiora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMU, TAE€ TEOPETUYECKUUI
MaTepual 3apaHee BbIAACTCA CTYIEHTaM JJIsl CAaMOCTOSATEIbHOIO U3YYEeHHUS], sl IOJTOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKs TPOXOJUT [0 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[ToMuMO 53TOr0 B JIEKIMHU MOTYT HCIOJIB30BAThCA DJEMEHTHI TMPOOIEMHOIO H3JIOKEHHUS.
[IpoGnemHas JeKusi HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMbI, KOTOPYIO B XO/1€ M3JI0KEHUS
MaTepuana HeoOXOIMMO pPeIuTh. Takas JEeKIHs HpPEeACTaBseT COOON 3aHsATHe, Mpeanojararomiee
MHUIMUPOBAHHOE TMIpENo/iaBaTeyieM TMPUBICYCHHE AayAUTOPHUH K pPEHICHUIO KPYIMHOM HaydHOMU
npoOJeMbl, pPacKpbIBa€T BO3MOJXKHbIE IIYTH €€ pEIIeHUs, I10Ka3blBa€T TEOPETHUUECKYI0 U
MPaKTUYECKYI0 3HAYUMOCTh AOCTIKeHHMH. Ha mpoOimeMHON JeKuMyu HOBOE 3HAHWE BBOAMTCS Kak
HEeM3BeCTHOE /s oOyyatommxcs. [lomydennas napopManus ycBauBaeTcst Kak TMYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojJaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
UCIOJIb30BAHUEM JIEMOHCTPAIIMOHHOTO XUMUYECKOTO SKCIIEPUMEHTa, KOTOPHIM MO3BOJISIET Hanboee
[IOJIHO pEeaIn30BaTh METOJ MPOOJEMHOro OOy4eHHs dYepe3 IIOCTAaHOBKY MpOOJeM C IOMOUIbIO
JNEMOHCTpAllUi SBICHUM, peakuuil uiu mporeccoB. Bo3MOXHO 0ObeAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICIIEHHOTO U PEaJbHOTO 3KCIIEPUMEHTA, YTO J1a€T BOZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHON  TEXHOJIOTHH
MPOBOAATCS JIEKLIMU-BU3YAIU3AIMH, B XOJE€ KOTOPBIX H3II0KEHHE TEOPEeTHYECKOro MaTepuaia
COIIPOBOXKAAETCS MPE3CHTAIIMEH.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcs: B Xo/ie JabopaTOpHBIX padoT, B X0/1€ KOTOPbIX ydeOHas
paboTa MPOBOAUTCS C peaJbHBIMM XUMHYECKMMM BemiecTBaMu. Ha mabGopaTopHbIX paboTax
BBITNIOJHAIOTCS TPYIIIOBbIE WIM WHAMBUAYAJIbHBIE 3alaHus IO mpoWaeHHoW Teme. IIpoBenenue
abopaTOpHBIX PabOT HEOOXOIUMO TMPEABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHoi padoOThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYAEHTOB K JlabopaTropHoW pabore
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TEOpEeTHUecKoro BBeneHus. [lpu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOIO OOy4YeHHs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepuan IIyTeM BBISBIEHUS CBsSI3€d MEXAy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecoo0pa3HO MCMOJIB30BaThb  TEXHOJOTHIO  KOJUIEKTUBHOTO
B3aMMOOOy4eHus (mapHylo paboTy) Tpex BHUIOB: CTaTMuYeckas Mapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs Iapa; COBMeEIIas ee ¢ TEXHOJIOrHMeld MOAYJIbHOTrO 00yueHHs. BBINOIHUB SKCIEPUMEHT,
oOy4aroruecs: GopMyIupyrOT 0000IIEHHBIC BRIBOJIBI IO CEPUH OIBITOB, UCIIOJIB3YsI IPUEMbI AaHAJIOTHH
U CPaBHEHHS.

CamocTtosTenbHas paboTa o0ydarolmuxcs SBISIeTCsS OJHUM U3 Hanbosee 3p(HEeKTUBHBIX CPENICTB
pa3BUTHs MOTPEOHOCTH K OyaymieMy camooOpa3oBaHuio. CamocrosiTenbHas paboTa o0ydaromuxcs
BKJIFOYAET B ce0s camble pa3sHoOOpa3Hbie (OpMBI yueOHOUM ACSITEIBHOCTU: BBITIOJHEHUE JOMAIITHHUX
3aJJaHui, 3aBepuieHne o(opmieHus 1a0OpaTOPHBIX pPadOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHUE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTepuaja Mo yuyeOHMKaM M MOocoOusiM, YTeHHEe M MpopaboTka
HAay4YHOH auTeparypsl B OHOIMOTEKe, HamucaHue pedepaToB M KYypCOBBIX padOT, MOATOTOBKAa K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paboTra oOydaroUIMXcsi JOJDKHA OBbITh HalpaBlieHa Ha 3aKperuIeHus
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOIO IpernojaBaTelieM, Ha MpopadOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITENIbHOE M3YyYEHHUE, Ha IMOJATOTOBKY K JI1a0OpPaTOPHBIM 3aHATHSM, BBIOJHEHHE TOMAIIHUX
3aJJaHu# U MOJIFOTOBKY K PYOSKHOMY M 3aKIIOYUTENILHOMY KOHTpouo. [loMrMo 3Toro, obydaromuecs
MPEJCTABISAIOT PE3yIbTaThl CBOCH CaMOCTOATENBHOM pabOThI B BUJIE MPE3CHTAIUIA.

CamocrosrenbHas paboTa o0ydaromuXxcsi 0 AUCUUIUTHHE «XHUMHUS» BKIIIOUAET pellieHue 3a/1a4y
U BBINOJHEHME 3aJaHUM  pPENpOAYKTHMBHOIO  XapakTepa IO alrOpUTMy, IpPEAIOKEHHOMY



MIPENO0/IaBaTEIIEM.

[Tpu npoBeneHnn pyOEIKHOTO U 3aKITFOUYUTEITHHOTO KOHTPOJISI OCHOBHBIMU 337ja4aMU, CTOSIIIAMH
nepeJ MperojaBaresieM, SBISIOTCA: BBISIBJICHHE CTENEHHM MPaBUIIBHOCTH, 00beMa, IIyOMHBI 3HAHHM,
YMEHHUH, HaBBIKOB, IIOJYYEHHBIX IIPU M3YYEHUHU Kypca Hapsgy C BbBIIBICHUEM CTEIICHU
CaMOCTOATEJIbHOCTU B IPUMEHEHUH [TOTYYEHHBIX 3HAHUH, YMEHUI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIEPUMEHTHPOBATh C HOBBIMU
dbopmamu koHTposis. OOyuaromuMmcsl NpeAsiararoTcsl TECThl M 3aJayd B DJIEKTPOHHOM BHJE, C
aBTOMATH3MPOBAHHOW CHUCTEMOH NpoBepKu. B oTimume oT OOBIYHOTO TECTUPOBAHHS TaKOl crocod
KOHTPOJISI TO3BOJISIET CTYACHTAaM B JII000€ BpeMs IPOUTHU TECT, MPOAHATU3UPOBATH OMIMOKU U MPONTH
TECT BTOPUYHO.

B nononHennn x Kypcy «XuUMHM» OOydYarOUIMIiCS MOXET HPOMTH B AUCTAHIMOHHON (opme
oHJIalH-Kypc «Kak Xumusi o0OBSCHIECT U U3MEHSET OKpyKaromuii Mup». Kypc cocrout u3 10 nexiuii.
Kypc nexumii ma€r mepBOHadaabHOE IIPEACTABICHHE O XMUMHMM U €€ POJIM B KU3HHM YEIOBEKA U
obmectBa. OH cocTouT U3 ABYX uacteil. [lepBas U3 HUX paccka3bIBaeT O TOM, KaK XMUMHs OOBACHSET
OKPYKalOIIMKA MHP: KaK YCTPOCHBI BEIECTBA, IOYEMY M KaK HMAYT XMMHYECKHE DPEaKLHUH, KaKHE
BEILIECTBA OINPEIENSIOT CBOMCTBA KUBBIX cUCTEM. BTopas yacTh MOCBSIIEHA MPUKIAIHBIM aclEeKTaM
XMMHM: OHA MTOKA3bIBAET, KAK XUMHUS BIIMSIET HA KU3Hb OOIIECTBA U YJIYYILAeT MOBCEAHEBHYIO KU3Hb
monei. B Hell paccka3biBaeTcsl 0 LEHHBIX MPOAYKTaX XMMUYECKOW MPOMBIIIJIEHHOCTH, XUMUYECKUX
croco0ax MPOM3BOJICTBA PHEPTUU M HOBBIX MaTepHajax, HOBBIX BEIIECTBAX, UCIOIb3YEMBIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaX. ExxeHenenbHble 3aHATUS OyIyT BKIIOYATh MPOCMOTP
TEMAaTUYECKUX BUICOJICKIMI U BBINOJHEHHE TECTOBBIX 3aJaHUM C aBTOMATHU3UPOBAHHOWN MPOBEPKOM
pE3yNbTaTOB U TBOPYECKUX 3aJaHUil ¢ mocienyrmuMm oOcyxkaeHuem Ha ¢opyme. Kypce sBusercs
001eo0pa3oBaTebHBIM, HE TPEOYeT CrIeUaIbHON MOArOTOBKH U PACCUNTAH Ha IHUPOKYIO aAYAUTOPHUIO
cllyliaresei, B IepBylo ouepe/ib 00yJaromMXcs HEXUMUYECKUX BY30B M (paKylbTETOB U JIOACH, yiKe
MIOJIYUYMBIIMX BbICIIEE 0OOpa3OBaHUE, HO IKEJNAKLUX OOJIbLIE Y3HAaTh 00 OKpYXAloLleM MUpe U
MOBBICUTH CBOM OOIIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHEe CAMOCTOATEIbHOM PadoThI 00y4aromuXcs

CamocrosarenbHass paboTa oOydaroUIMXCs MOApasfensercs Ha ayAuTOpPHYIO, KoTopas
MIPOUCXOJUT KaK BO BpEMs JIaDOpaTOPHBIX 3aHATHUH, TaK U Ha IUIAHOBBIX KOHCYJbTallUAX, M Ha
BHEAYJAUTOPHYIO, MPOMCXOJAIIYI0 BO BpeMs MOJATOTOBKM CTYAEHTAaMHM OTYETOB IO JIAOOpaTOPHBIM
3aHSTHUSM U BBIMOJIHEHUS JOMALTHUX 3a/IaHUM.

AymuTOpHas caMOCTOSITENbHAsh paboTa OOYYalomUXCs MpPEIroiaraeT MpOXOXKICHHE
TECTUPOBAHUS M0 KaXJAOMY pa3eny AUCHHUIUIMHBL. TecThl BKIIOYAIOT TEOPETUUECKUE U MTPAKTHIECKHE
3aJlaHusl, OTBETHl HAa KOTOpble TPEOYIOT TINyOOKOro NOHMMAaHHUS H3Y4YEHHOIo MaTepuana. TecTsl
MOCTPOEHBI €IMHOOOPA3HO: K KaXXIOMY BOIMPOCY Mpeajaraercss YeThlpe BapuhaHTa OTBETOB, Cpelu
KOTOPBIX OJUH WM HECKOJIBKO TpPaBWIBLHBIX. OOpaboTKa pe3ylbTaTOB OCYIISCTBISICTCS IyTEM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO OAJLTOB B K101 TeMe Kypca — 10.

BapHaHTLI TeMaTH4YeCKHUX TeCTOBBIX 3aJaHui 19 TEKYIIEro KOHTPOJIisA
XuMHu4yeckas TePpMOANMHAMHUKA

B tecrax mo Teme «XuMmudeckas TEpPMOAMHAMUKA». MEPBBIC MIECTh 3a/JlaHUN OIICHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aim, a BOCBMOE, IEBITOE U JIECATOE 3aJaHusa — B 2 Oaa.

TecT Ne 1
1. Tlpu paccMOTpEeHHH XUMHYECKOW PEAKINH cucmema 03HAYaeT:

a) HCXOJHbIEC PeareHThbI
0) MPOIYKTHI XUMHYECKOU PEaKIIHI



B) PEaKIIMOHHBIN COCY/T
I') HCXOJHBIE PEareHTHI U MPOIYKTHI PEAKITUI
2. TlepssIii 3ak0H (TIEpBOE HAYAJI0) TEPMOIMHAMUKHA MaTeMaTUUECKH 3aITMChIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/RT)
06) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBITNS PEAKIIMOHHOW cucTeMbl noBbimaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareicH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOMN crcTeMbl yMeHbIaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHUCTEMBI IOBBIIIACTCS
4. CrangapTHbIE TEIUIOBBIEC AP PEKTH NPUHATO 0003HAYATE!

a) AUct B) Q1013
6) AHozgg F) AHct
5. Kakwe u3 npuBeAEHHBIX PEAKIHi IBISIOTCS SHIOTEPMHUUCCKUMHE?
a) 1/2 N, + 3/2 H, = NH3 , AH = — 46 K]I:)x/Moab
06) H,+4/2 0,=H;0, AH = -242 K]I»/Mo1b
B) 1/2 N2+ 1/2 0O,=NO , AH =90 K]I>x/moib
r) 1/2H;+1/2 1,=HI, AH = 26 K]I/Mo0b

6. Kakas u3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe OOpa3oBaHHs okcuia azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2N,+0=NO B) 1/2 N2+ 1/2 O, = NO
6) N+ 1/20,=NO r) NH;+5/20,=2NO +3H;0
7. Tlpu BocctanoBienuu 16r okcuaa menu( || ) mo peakuuu :
CUuO () + C (rpagumr) = CU (¢ + CO (y, mornorunocsd 22 /I TEMIOTHI.
DHTanbnus 00pa3oBaHUs OKCUAa MeaH ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
8. Hnmsa peakmmu  NiO oy + C (pagury = Ni  + CO (. Onpenennre BO3MOXXHOE HallpaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHHS peaKlIUK IPU CTAaHAAPTHBIX YCIOBUAX U MpH Temieparype 627°C.

BemectBo AH®293 (KIx/Mo1B) S%9g (x/Monbp*K)
NiO ¢ -239,7 38
C (rpagu) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBere ykaxure 3HaueHUs sHepruu ['mbOca mpu cTaHIAPTHBIX YCIOBHSX, NPH TeMIepaType
627°C n TemmepaTypy Hadajla peakliu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsieTcs SHTPONHSI IPU Pa3NI0KEHUU KapOoHaTa KalbIus?
a) YBEIIMUNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIIaeTCs ') HE 3HAI0
10. lanHas peaxmus:
2KC|O3 (TB) —2KCl1 (TB)+302 (@) AH<O
MOJKET CaMOITPOHU3BOJIEHO IMPOTEKAThH
a) B IPSIMOM HaIIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJIeHUU T') HE 3HAI0

XuMnyeckass KHHETHKA

B Tecrax mo teme «XuWMHUeckas KUHETHKa». IEPBOE, BTOPOE, TPEThE, YETBEPTOC H IISITOE
3amaHusa oneHuBaroTca B 0,5 Oaiia; miecroe, ceAbMOE, BOCBMOE, AEBITOE U IecATOoe — B 1 Oami, a
OJIMHHAAIATOE — B 2,5 Oaja.



Tect Ne 1

1. Pa3zpen xumuu, U3y4darouuil CKOPOCTH U MEXAHNU3Mbl XUMUUYECKUX pEaKLUi, Ha3bIBAETCS

a) XMMUYecKas TepMOJIMHAMUKa

0) TEpPMOXUMHS

B) XUMHYECKasi KHHETHKA

2. CKOpOCTh XUMHUYECKON PEaKLUH — 3TO ...

a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJTHO U3 UCXOJIHBIX BELIECTB

0) U3MEHEeHHE KOJIMYECTBA BEIIECTBA PEareHTOB (WK MPOAYKTOB) PEAKIMN B €IUHUILY BPEMEHH B

enuunie odbeMa

B) KOJIMYECTBO BEUIECTBA MPOJTYKTOB PEAKLUU K MOMEHTY OKOHYaHHSI peakluu
3. B kakux enuHHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakuu?

a) MOJIb JI e

0) Oe3pa3mMepHas BeTUYHHA

B) MOJIB C

4. Or xakux (pakTOpOB 3aBUCUT CKOPOCTh XUMHUUECKUX PEAKIINIA?

a) OT MPUPOJIbI PEaruPyIOLIUX BEIIECTB

0) oT TeMIiepaTypsl

B) 0T 00beMa peaklIMOHHOTO Cocyaa

5. CocrossHue  XHMHMYECKOTO  paBHOBeCHS  OOpaTUMBIX  IIPOLIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPALUSIMH IIPOIYKTOB peakuu

0) SHepruei aKTUBHU3aAIUU

B) KOHCTAaHTOI paBHOBECHS

6. Kak 3anuceiBaeTcs BbIpakeHUE AJI1 CKOPOCTH peaKluu

4 NO(F) +6 Hzo 4 NH3(F) + 502 D)

a) V =Kk[NOJ'[H.,0] 6)V =k[NH3][0;] B)V =Kk[NO]*[H,0]°

KOJIMYCCTBCHHO

Kak 3anumercs Bblpa)KeHI/Ie JUTS KOHCTAHTHI paBHOBecus peakiun A +2 B = C +D?

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

8. Kaxkoii oTpe3ok Ha quarpamMme Mokas3bpIBaeT 3HAYCHHE TEIUIOBOTO 3 dekTa peaknun?

ayl E % .
*
0)2 2
v
B) 3 'y
y 3
—y A

v

XOJI peaKInu

9. UYT0 MOXXHO CKa3aTh O PEAKIUH, H300PAKEHHOW Ha TUarpaMMe K Borpocy 87

a) PK30TCPMHUECKAs PEaKIUs

0) SHIOTEepMHUUECKAs PEaAKITUS

B) pEaKIUs OMUCHIBACT COCTOSIHUE PABHOBECHUS

10. PaBHoBecue peakmuu Fe 30 4 +4CO = 3Fe + 4CO,, AH>0
CMeEIIaeTcs BICBO.

a) IPY IOHMW)KEHUH TeMTIepaTyphl

0) TIp1 TOBBIICHUH TEMIIEPATYPBI

B) MY MTOBBIIICHUH JIaBJICHUS



11. JIna peakuun Cyy) + 2 H 5 ) = CH 4 () Ipu HekoTOpoll TeMmepaType KOHCTaHTa PaBHOBECHUS
paBHa 0,8. PaBHOBecHass KOHIIEHTpamus Bojaopoaa paBHa [,2 Momb/n. Berumcianre HCXOIHYIO
KOHIIEHTPALMIO BOJOPOJA.

a) 1,2

0) 3.5

B) 5,0

PacrBopsI

B Ttecrax mo Teme «PacTBOpbI»: MepBOe 3aJaHUC OICHHMBAacTCsS B 1 Oamr, BTOpoe, TPEThe,
4eTBepToe, MATOE W IecToe 3afanus - B 1,5 Oamra; cempmoe, BOCBMOE, JCBSTOEC M JIECATOC — B
0,5 6amna.

Tect Nel

1. dnsa ypaBuenus peakiuu Cu SO4 + KOH — ... cokpaliieHHOe HOHHOE YPaBHEHHE 3aMUIIETCS B BUJIE
1) 2K'+ S04 = K;S0,
2) Cu® + S0, +2K" + 20H™ = Cu(OH)zd + K,S04
3) CuSO, + 20H™ = Cu(OH)x\ + SO,*
4) Cu** +20H™ = Cu(OH),4
2. Macca (B r) xnopuaa Hatpus B 300 mut 0,2 M pacTBopa paBHa

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

4. Jlna noxasnenus ruponusa xjaopuaa xpoma (I1I) cnenyer

1) 106aBHUThH COSHYIO KUCIIOTY

2) 100aBUTH IIETOYD

3) pa3zbaBuUThH pacTBOP BOMOM

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUTOTOBJIEHHBIM U3 TUApOCyidbpaTa KajlblUs MU BOJbI, CyMMa
KO3 PHIIMEHTOB B YpaBHEHUH HEOOPATUMON JUCCOLMAIIMK PACTBOPEHHOI'O BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBOpHMOCTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Omnpenenure npousBeIcHUE
pactBopumMoctu Ag2C204

1)510"  2)1,16:10° 3)10,7-10°° 4) 2,31-10°
7. MaccoBas 10J11 paCTBOPEHHOTI'O BEIIECTBA — 3TO OTHOLLIEHUE

1) wmacchl BemecTBa K Macce BOIbI

2) KOJMYECTBa BeUIeCTBA K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KolM4ecTBa BelecTBA K 00BEMY pacTBOpa
8. K cnmabpiM sneKkTposiuTaMm OTHOCUTCS ...

1) ruapokcua aMMOHUS

2) TUAPOKCHUJ Kaus

3) XJIOpUa KaabIIHs

4) MapraHIoBas KHCJI0Ta
9. U3BecTHO, 4TO BOJHBIE PAaCTBOPHI MHOTMX COJIEH MOTYT MMETh ILIEIOYHYIO WM KHUCIYIO Cpeny.
[IpuuuHoOii 3TOTO SABNIAETCA ...

1) osnexrponus coneit

2) IUCIIPONIOPIIMOHMPOBAHUE COJIEH
3) THApaTHpOBaHHE COJICH

4) ruapoaus conei

10.3unauenne PH uncroit Bosst ipu 25°C cocraBisieT
11 2)7 3)0 4) 10



Maruautoropckuii Texuuueckuii yuusepcurtet um. I'.M.HocoBa
JAucnepcHble CHCTEMBbI

B Tecrax mo Teme «JlucrepcHbIe CHCTEMBI»: IMEPBOE, BTOPOE, TPEThe M YCTBEPTOE 3aJaHUS
OIIEHUBAIOTCA B 1 Oaiur; mATOE | IIIECTOE 3amaHus - B 3 Oaa.

Tect Nel

1.  VYkaxwure pazMepbl YaCTHUI] KOJIJIOUTHBIX CUCTEM
1)  wmeHbie 1 HM
2)  Goabire 100 HM
3) or 1 am g0 100 am

2. Kakue HOHBI CIOCOOHBI BBI3BaTh KOAryJsLUIO KOJJIOWJA, YACTHII KOTOPOTO HUMEIOT
MOJIOKUTEIBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT

3. Jlna Kakoro 3JEeKTPOJUTA MOPOT KOATYJISIIUN KOJUIOUAA C MOJIOKUTEIFHO 3apsHKCHHOW YacTHIIeH
JOJI’KEeH OBITh HAUMEHBIIUM?
1)  xuopun Kanus
2) cynbdar Kanus
3) oprodocdar kanus

4.  Muuena 3055 UIMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”

KAaKOM AJIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuiu3aropa?
1)  xmopun xenesa (111)
2) BOma
3)  THAPOKCHI Kajus

5. Ilpu B3aumopmeiictBuu 20 mu 0,001H nutpata ceunma (1) ¢ 10 mum 0,02H cynwsdara xanus
oOpa3yercs 3016 cynbdara ceunna (II). K xakomy anektpomy JoMKHBI epeMeaTbcs YacTHUIIBI
JUCTIEPCHOM (a3bl MpH d1EKTponn3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PaBHOBECHSI
2) K Karomy
3) kadHomy

6. B naBe konObI HaTUTO 10 SO MIT 307151 THIPOKCH A Kele3a. JIJisT TOro 4ToObI BBI3BATh KOATYIISIIIHIO
307151 ToTpeboBanoch 100aBUTh: B mepBy0 — 5,3 Ma 1H pactBopa xnopuaa xanus; B APYTyrO —
18,7 mn 0,001H pactBopa ¢dochara nHatpus. BerumcauTe mOpor KOarymasidd KaxKIOTO
AIIEKTPOIIUTA.

OKHCAUTETbHO-BOCCTAHOBHUTEIbHBIE mpoueccohl

B tecrax nmo teme «OKHCIUTENHbHO-BOCCTAHOBUTENIBHBIE MPOLIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOEC M MATOE 3a7aHus onleHuBaroTcs B 0,5 O6anna; mectoe — B 1 6amr; ceapmMoe U BOCbMOE — B 2
Oama, a 1eBsToC — B 2,5 OasuioB.

Tecr Ne 1

1. OKHCIHUTENB — 3TO aTOM, MOJIEKYJIa WIIA HOH, KOTOPBIH ...
1) yBenMuHMBAET CBOKO CTEIICHb OKUCICHUS
2) TPHUHUMAET SJIEKTPOHBI
3) oTmaeT CBOM 3JCKTPOHBI
2. TIporiecec BOCCTaHOBICHUS MMEET MECTO B CIyYae, KOrja ...
1) HelTpagbHBIC ATOMBI IIPEBPAIIAIOTCS B TIOJOKUTEIBHO-3aPSHKEHHBIC HOHBI
2) TOJIOXKUTEIBbHBIN 3apsi/] NOHA YMCHBIIIASTCS



3) OTpHLATENBHBIH 3apsi/1 HOHA YBEIHYHBACTCSI
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunoHpoBaHus NPUHAMJIEHKHUT ...

1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBHTEJISIM OTHOCSITCS ...
1)  mertauibl, BOAOPO, YIIEpOI
2)  aKTHBHBIC HEMETAJLIBI
3)  DJIEMEHTHI, HAXOMAIINECS B CPEIHEH YaCTH TEPHOANICCKON CHCTEMBI
5. CterneHu OKUCIIEHUsI KUCIIOpOo/ia a) B BoZE M 0) B IEPOKCHIE BOIOPOIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [Tepmanranat xkanus B OBP, nmpoTekaronux B KUCIOU cpejie, BOCCTAHABIMBAETCS IO ...
1)  xarnona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcupaa maprania (1) MnO
7. B peakuum, npotekaromiei mo cxeme Cr,Sz; + KNO3 =2 KyCrO4 + K;SO4 + NO okuciieHuo
MTOJIBEPTarOTCSI CICAYIONTUE SJICMCHTHI ...
1) asorucepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma k03 PHUIMEHTOB B peaKInu, MPUBEICHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3)35
9. Cymma ko3 dunmerron B peakin KMnO,4 + HC oy =2 ... paBHa
1) 30 2) 26 3)35

3J1€KTpOXI/IMI/I'-IeCKI/Ie CHUCTEMBI

B Tectax mo Teme «DNEKTPOXUMHUYECKHE CHUCTEMBI»: IEPBOE, BTOPOE M MATOE 3a/JaHUA
olleHUBaIOTCs B 1 0asut; TpeThe U 4eTBepToe 3a1anusi— B 1,5 Oasuia; mecroe u cenpbmoe — B 2 Gasuia.

Tect Nel
1. DaexTpoaHBIN MOTEHIMAN ONIPEAETSIOT 110 YPABHEHHIO ...
1) Hepncra
2) MenneneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanmyeckoro siemeHta MQ|IMgSO,||CuSO4|Cu mpu craHmapTHBIX
YCIIOBHSIX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue nmpoaykTel 00pa3yroTcsi Ha KaTo/Ie TPH AIEKTPOIIN3e PacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) xucnopon
4. Ykaxute cyMMy KO3 GHUIIMEHTOB B ypaBHCHHUH AJIEKTpOIH3a pactBopa aurpara meau (11)
1) 12
2) 11
3) 10
4) 8



5. Kakas W3 IpHUBEICHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMH  MPOTEKaeT
CaMOTPOM3BOJIBLHO B MPSMOM HarpaBJIeHUH?
1). FeSO4 + Cu —...
2) CuSO4+ Fe —...
3) CuSO4+ Na—...
4) HCI+Cu—...
6. Bblumciure Maccy LMHKA, HOJYYEHHOTO IPU D3JIEKTPOJIM3e Cyib(para LUHKA, KOTOPBIH
npoBoAwIK B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°
7. IlpuBemuTe CXEMBI OAIIEKTPOAHBIX IMPOILECCOB M MOJEKYISIPHOE YpaBHEHHE pEeakIuH,
HPOTEKAIOUICH MPH AIEKTPOXUMHYECKONH KOPpO3uH rambBaHonapsl Zn|M@ B CEpHOKHCION
cpexne. B orBete ykaxkure cymmy K03 (pHUIIMEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.
1) 6
2) 5
3) 4
4) 8

BreaynutopHasi caMmocTosiTesbHass paboTa 0OYUYaIOIMXCS OCYIIECTBIISIETCS B BUIC H3yUCHHS
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jieily ¢ MpopaboTKoi Marepuana; opOpMICHUS OTYETOB IO
71a00PaTOPHBIM padOTaM U BBITOJIHCHHS JOMAITHUX 3a/IaHUH.

BapHal—[Tbl TeMaTH4YeCKHUX JOMAIIHUX 3aJaHui 11 BHeayHHTDpHOﬁ CaMOCTOATEIbHOI paﬁoTbI
CTYACHTOB IO TEMaM

Jlomamuee 3aganue Ne 1
1o TeMe «XUMHYeCKAasi TEPMOTUHAMHUKA»

B nomamHem 3aiaHuu 1Mo TeMe «XUMUYecKas TePMOJIMHAMUKAy: TIepBast 3a/a4a OICHUBACTCS B
2,5 6anna; Bropas — B 1,5 Ganna; Tpetss — B 1 Oam.

3amaga Nel

Hus peakumn CHy ) + COy (np = 2 CO () + 2 H, () ompenennre BO3MOKHOE HalpaBlICHHE
CaMOIIPOU3BOJIBHOTO TEUYEHHUS PEAKIIMU NPU CTAaHAAPTHBIX YCIOBUAX U IIpu Temreparype T = 927 °c,
€cli TeIrI0BOM 3((eKT peakuu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbIIEISAETCS
WIA TIOTJIOUIAETCS PHEpPrus B XOJ€ peakuuu; O0) NPUUYMHY HAWJIEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccunraiiTe TeMepaTypy Hadana peakyH.

3amaga Ne2

Beraucnure ternooit addext peakunu: CaCs ) + 2 HoOry = Ca(OH); () + CoHo (1), mons3ysics
CTaHJAPTHBIMHU TEIUIOTAMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEIIOTHI BBIICIUTCS UIIH
MOTJIOTHTCS TipU oOpazoBaruu 2,24 1 CoH,?

3amaga Ne3

[Io TepMOXMMHYECKHMM  YpaBHEHHSIM  paccuMTaiiTe  TeIuoBoil  3dexT  peakuuu:
Hy ) + COz ) = CO (y + Ho Of). TepMoxumudeckue ypaBHEHUS:

a) Hp ® T 15 0, o= H,O () AH =-241,9 x]JIx;

6) 2 CO o T O, ™= 2 CO, (M) AH =-566,2 x]Ix.

JlomamHee 3axanue Ne 2
o teMe « XMMH4YeCKasd KHHETHKA»

B nomamnem 3amanuu no teme «XuUMHYECKas KMHETHKa»: MEpBasl 3ajada oreHuBaerca B 1,5
Oamna; Bropast — B 0,5 Gaa; TpeThs, 4eTBepTast u msatas — B 1 6a.



3amaua Nel
Peaknus mporekaer no ypasaenuto: O, ) +2 CO = 2 CO; (. HavanbHble KOHLEHTpanuu
pearupyromux BemiecTB paBHbL: [O2] = 1,2 mone/n, [COJ= 0,8 Mosb/1. Bo ckoabko pa3 H3MEHUTCS
CKOpOCTh mpsAMOU peakuuu, kornpa npopearupyeT 30% CO? Bo CkoIbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOHN ¥ 00paTHOM peaKiuu, €CIU YBEIHYUTh JaBJICHUE B CHCTEME B JiBa pasza?
3agaya Ne2
ITpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYMHUT B PEAKIHIO IMpU
temnepatype 200 °C, ecin TeMITepaTypHbIH KOA()(PHUIIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoiIbko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh PEeaKIuu?
3agaya Ne3
Haiinure HavanbHble KOHIIEHTPALIMM UCXOJHBIX BEIIECTB U KOHCTAHTY PaBHOBECHUS PEAKIUU:
Fe (7 + H20 ) = FeO () + Hy (1), ecin paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOLIHMX BEIIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Mon/m.
3amaua Ned
Hus peaknuonnoit cucremsl: CO y + HyO oy = CO;2 (y + Hy () HavanbHbIE KOHLEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/n. OnpenenuTte KOHIICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBEcCHUs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHLIEHTpALlUKU PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIIMX PEAKIIUA:
Nz(r) +3 Hz(r) =2 NH3(T), AH =-922 x]JIx;
COz(r) +C (1) = 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO, @ t Hz(r), AH =-41,1 kI x.
VYkaxuTe HanpaBiICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU MOHMKEHUH
TEMIIEPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPHU TMOBBIINICHWU [aBICHUS, €CIM TeMIleparypa
MOCTOSTHHA.

Jlomamnee 3aganue Ne 3
no reme «PacTrBopb»

B nomammnem 3amanum mo Teme «PacTBophI»: TiepBasi, BTOpas, TpPeThs M MATas 3agadd
orieHuBaeTcs B 1 6am; uerBepras u mecras — B 0,5 6aa.

3amaua Nel

B kakom o6beMe Boabl cienyeT pactBoputh 1351 SNCl, ans momydenus 3M pacTBopa xjopuaa
onoBa (Il) c mnotHocThIO p = 1,405 T/MNA?

PaccuuraiiTe: a) MaccoByr OO0 BEIIECTBA B pacTBOpe; 0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISULTBHOCTH; T) TUTP; 1) MOJBHYIO JIOJIO BEIIECTBA B pacTBOPE.

3agaya Ne2

3akoHUNTE MOJICKYJIIPHBIE W  HAIIMIOHUTE COKPAIICHHBIC HWOHHBIC YPAaBHCHUA peaKHI/II\/’I
B3aMMOJICHCTBUS CIEAYIONINX BEIIECTB:

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe MO JBa MOJIEKYJSPHBIX YPABHEHUS PEAKIUi K CIETYIOIIUM HOHHBIM:

Ba® + CrOs* — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H' — Zn*" +H,S



3amaga Ned
Boruncnure pH 0,05M pacTtBopa cepHON KUCIOTHI.

3amaga NeS

Kakue u3 ciemyromux coseit moasepratorcs ruaponusy: NapSiOs. Cu(NOs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a COOTBETCTBYroUMX coneil. Kakoe 3Hauenue pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiinure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3Toro
COEIMHEHMUSL.

Jlomamuee 3aganue Ne 4
1o TeMe «OKNCIUTETbHO-BOCCTAHOBUTEIbHbIE NPOLECCHD)

B nomamaeM 3amanmu 1mo TeMe «OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIC IPOILIECCHI»: IepBas
3a/aya omieHuBaercs B 1,5 Oaia; BTopas — B 2,5 6aia; TpeThs — B 1 Gaiw.

3amaya Nel
[Tonoepute k03(pPUIMEHTEI B ypaBHEHHSX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIUH.

VYKaxuTe TUN KaXXI0H peaklvu.

PaccuuTaiiTe 3JEKTPOJIBMXKYIIYIO CHJIY U OINPEACIUTE HAlpaBJICHUE CaMOIPOU3BOJILHOTO
MPOTCKaHMs TEPBOM PEAKIMU TPU CTAHIAPTHBIX YCIOBHSIX, HCIIOJB3YS 3HAUYCHHUS OKHCIHTEIBHO-
BOCCTAaHOBUTEJBHBIX ITOTEHIIHAIIOB:

HJ + H;POs — J, + H3PO3 + H,O

HNO, — HNOs; + NO + H,0

H[AUC|4] + H,0, + NaOH — Au + NaCl + 0O, + H,0

NH;ReO, + H, — Re + NH3; + H,0

KBrO — O, + KBr

3amaga No2

CocTaBbTe YpaBHEHHUS OKHUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINH:

KMnO4 + NaNO, + H,0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,0g + NaOH —

Bi,O; + C —

Mg + HNO3 (pas6) —

3agaga Ne3

Jlausl 7B OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mapel: KNO;, KNOjs; u Pb(NOs);, PbO..
[Tonp3ysich TaOMUICH CTAaHIAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IMOTEHIIHAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peakuuud B ykazanHou cpeme (HNOsj). Paccuwraiite 3HaueHue
AJIEKTPOJBKYILEH CHIIbI PEAKIUH.

Jlomamuee 3axangue Ne 5
1o TeMe «JIeKTPOXUMHYECKHEe CHCTEMbD)

B nmomaminem 3amanuu o TeMe «NeKTPOXUMHUUYECKUE CUCTEMBI»: TIepBas 3a/1aua OllEHUBAETCS B
1 6amm; BTOopas — B 1,5 6ayna; Tpethst — B 2,5 Oasna.

3agauga Nel
CocraBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJEKTPOJHBIX TMPOIECCOB U  MOJEKYISIPHOE

ypaBHEHHE TOKOOOpa3yIoIlel peakiiy, MPOTEKaIoIield Mpu paboTe raJbBaHUYECKOTO JIIEMEHTA
Co/Co(NOs); // AI(NOg3)s/Al. Paccuunraiite D/IC (E) raqpBaHUYECKOro 3JIEMEHTA MPHU CTAaHIAPTHBIX
YCIIOBUSX.

[TpuHSAB MOTEHIMAJ aHOJA PAaBHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUMUTANTE KOHICHTPAIIHIO
KaTHOHOB MeTajllla B KAaTOIHOM pactBope, npu kotopoid IJIC ralbBaHHMYECKOrO »BJIEMEHTa
ymensiutes Ha 0,02B.



3amaga No2
IIpuBenure CXEMBl DJIEKTPOAHBIX IIPOLIECCOB M MOJIEKYJISIPHBIE YPaBHEHHsS DPEaKLUU,

MPOTEKAIOIINX MPH SJIEKTPOXUMHUUYECKON Kopposuu ranbBanomapsl Co/Ni: a) B kucimoii cpeze; 6) BO
BJIQKHOM BO3/yXe.

Onpexnenute yObUIP MAacchl aHOJIA NMPH KOPPO3UHM B KUCIIOW cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3agaya Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YPAaBHEHHS OJIIEKTPOJHBIX TPOIECCOB (aHOA WHEPTHBIA) H
MOJICKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOISIIEH MTPH AIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOqy,

Bbruuciure QakTHuecKoe KOJIMYECTBO METaula, MOJYYCHHOTO Ha KaTojie IPH SJICKTPOIIU3e
Co(NO3),, ecitu 3JIEKTPOIIH3 TPOBOAMIM B TeueHHH 1 4. Bbhixoa MeTasmia mo Toky coctaBui 85%.

VYKakuTe BO3MOXKHBIC TPUYHHBI YMECHBIICHHS BBIX0JIa METAJIJIA [0 CPABHEHUIO C PACUCTHBIM.

KoHTposbHbIe BONPOCHI 10 TEMaM
KoHnTpoJibHbIe BOPOCHI 0 TeMe «XUMUYeCKasi TEPMOTUHAMMKA»

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: [TOHSITHE CUCTEMBI, BUIbI CUCTEM.
TepmoauHaMudeckue napaMeTpbl U QYHKIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

I[TepBblii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

DOHTANBNMUA KaK (PYHKIUS COCTOSHUS CUCTEMBI. DHTANbBINS 00pa30BaHMsI BELIECTBA.
TennoBoit 3¢ddexr xumuyeckolt peakunu. DakToppl, BIMAOLME HA TEIIOBOH 3ddekt
XAMHUYECKON PEaKIUU.

Tepmoxumus. 3akon ['ecca.

Crnencrsus u3 3akoHa ['ecca.

OHTponus Kak (PyHKIMS COCTOSIHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. Tperuil 3aK0H TEPMOJUHAMUKH.

12. Dueprus ['n60ca.

13. HanpasieHue caMOnpoU3BOJIBHOIO MPOTEKAHUS XUMHUUECKUX PEAKIIUH.

oo

© N

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

Xnmnyeckas KnHeTuka. CKOpoCcTh XMMUYECKOM pEAKIIMU U METO/IBI €€ PETYJINPOBAHMS.
BinustHue KoHIIEHTpaIMU Ha CKOPOCTh XMMUYECKOHN peakInu (3aKOH JEeHCTBYIOIUX MacC).
Bausinue Temmneparypsl Ha CKOpOCTbh XUMHUeckol peakuuu. [Ipasuno Bant — 'oddda.
Teopust aKTUBHBIX CTOJIKHOBEHH AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus nepexoTHOro KOMILIEKCA. DHEpreTuyecKas JuarpaMmma.

Kpusast MakcBenna — bonbsiimana. DHepreruueckuii 6apbep.

Karanutrueckne cucTeMsl.

BiistHue karanusaropa Ha CKOPOCTb XMMHUYECKON pPEeaKIUu.

0. T'OMOTeHHBII U TeTePOTEHHBII KaTan3.

1. KonebarenbHble peakluy.

12. Xwumuueckoe paBHOBecue. OOpaTuMbie M HEOOPATUMBIEC PEAKIINH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

14. Cwmenienue xummuueckoro pasHosecus. [lpunuun Jle-1larense.

15. BnusHHE KOHIIEHTPALUH, JaBICHUS U TEMIIEPATYPHI.

16. ®da3oBbie paBHOBECHS.

17. ®a3oBble 1uarpaMMsl 151 OJHOKOMIIOHEHTHBIX CUCTEM.

RROoOo~NoO~WNE

KonTpoJubHbie Bonpockl o Teme «PacTtBopb»
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11.
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14.
15.
16.
17.

ROoo~NoOT~WNE
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0.
11.
12.
13.

ITonsTue pactBopa. PactBopuMocTs BemecTsa. PactBopuMocCTs rasa.

PactBopbrl. CnocoObl BBIpaK€HHS KOHLEHTpAllMM pPacTBOpOB (MaccoBas MAOJs, MOJsIpHas
KOHIICHTpAIYs, MOJISIpHAsE KOHIICHTPAIMsl SKBUBAJICHTA, MOJIbHAS J10J1s1, TUTP).

KonnuratuBHbie cBOMCTBa pacTBOPOB. MaeanbHbIi pacTBOp.

3akonsl Paysis: [ (tonHomerpudeckuii) u Il (30y/ITHOCKOMUYECKUIH M KPHOCKOTTMUYCSCKHIA).

OcMmoc. Ocmotnueckoe napieHne. CxemMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

HonHast Teopust KUCIOT U OCHOBaHMI AppeHuyca. OCHOBHbIE NOHSTUS U TOJIOKEHUS TEOPUU
Appennyca.

Hucconmanus KUCJIOT, OCHOBAaHUW M COJEH C TOYKM 3PEHHUS MOHHOW Teopuu AppeHuyca
(mpumepsr).

Crenenp quccounanuyl. CUabHbIE U ClIa0bIe AIEKTPOIHUTHI.

Jucconumanus ciadbix 31MeKTpoiauToB. KoHcTaHTa Arccoruaim.

3akoH pa3basienus OcTBanb/a.

Peakunu moHHOTO 0OMEHA MEX]y AJIEKTPOJIUTaMU (Ha MpUMeEpe peakiiuii oOpa3zoBaHus caaboro
AJIEKTPOJINTA, OCAIKA U Ta3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

Honnoe npousseneHue Boabl. BOTOPOIHBIN U THAPOKCUIIBHBIN MOKA3aTENu.

I'upponus coneit. Tumsl TUAPOIU3A COJIEH.

KonunuecTBeHHbIE XapaKTEPUCTUKH MIPOLIECCa THIPOIH3A.

@akTOphl, BIUSAIOIINE HA IPOLIECC TUAPOIU3A.

KonTpoJibHbIe Bonpockl 1o Teme «/lucnepcHblie cHCTEMbD»

I'ereporennsle cmecH. JlucniepcHbIE CUCTEMBI.
JucnepcHocts. Knaccugukanuu AucrepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguisHbe 1 110(OOHBIE KOJIOUIBI.
CrniocoOblI nosty4eHus KOJUIOUIHBIX PACTBOPOB.

CtpoeHne KOJUTOUIHBIX YacTHLl.

IIpaBuno ®dasuca — [leckona.

Y CTONYMBOCTD KOMIOUAHBIX cucTeM. CTaOMIN3aTopBhI.
Koarymnsiuust nuo@uiibHbIX U JIMO(GOOHBIX KOJIOUIOB.
CenumeHnTanys KOJUIOUIOB.

Koarynsiuust KoJUIOUAHBIX paCTBOPOB JIEKTPOIUTAMHU.
[TpaBuno Ulynsue — [Napau. Koarynaupyromas ciocoOOHOCTb.
OnTuyeckre cBONCTBA KOJIJIOUIHBIX PACTBOPOB.
DNEeKTpUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTtposabHbie Bonpock 10 TeMe «OKHCIUTEeTbHO-BOCCTAHOBUTEIbHbIE
MPOLECChI»

OCHOBHBIE TOHATHS TEOPUHU OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIIUM.
OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC CBOMCTBA BEIICCTB.

Baxxneinine oKUCIMTEIIN X BOCCTAHOBHUTEIIH.

TUIBI OKUCITUTETHHO-BOCCTAHOBUTENBHBIX PEAKIUi (IPUMEPHI).
OKUCINTEIIFHO-BOCCTAHOBUTEIBHBIN ITOTCHIINAIL.

VYpasuenue HepHcra.

CocTaBieHne OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
HanpasneHnne OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHTpOJIbHLIe BOIIPOCHI IO TEME «3.11eRTp0ngnqec1<ne CHCTEMBD»

OnexTpoxumuueckue cuctembl. Knaccudukanus s3JeKTpOXUMHUYECKUX MTPOIECCOB.



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

DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAOIINE HA TPAHULIE Pa3ena «MEeTaul — PacTBOP».
I"anpBannveckuii anemMeHT Jlanuams — SIkoowu.

DIIEKTPOABMKYILAs CHJIA TAIbBAHUYECKOTO JIEMEHTA.

W3MmepeHue dIIEKTPOAHBIX MOTEHIHUAIOB. Pl cTaHAApTHBIX 3JIEKTPOAHBIX IOTEHLHUAJIOB.
CBoiicTBa METAJIOB B COOTBETCTBUU C UX MOJ0KEHUEM B PsAly HAIPSHKCHUIA.

Ypasuenue HepHcra.

DJIEKTPOJIN3 PaCIUIaBOB U pacTBOPOB. KaTo1HbIE M aHOIHBIE IPOLIECCHI.

OO0benuHeHHbll 3akoH Papazes. Beixoa no Toky.

Kopposus metannos. Knaccudukaius KOppo3UOHHBIX TPOLECCOB.

Xumuueckasi Kopposusl.

DNEeKTpOXUMHUECKass KOppo3us. AHOAHOE OKHUCIIEHHE MeTajllla M KaTOJHOE BOCCTaHOBJIEHUE
OKHCIIUTENS.

[Tpumepsl KOPPO3UK B KUCTION cpejie M aTMOC(HEPHON KOPPO3UH.

CKopocTh KOPPO3UH.

3amuTa METauioB OT KOPPO3UHU.

3alUTHBIE TOKPBITHUS.

DIEKTPOXUMHUUECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAILIOB.

XUMHUYECKUE UCTOUHUKH TOKA. ['albBaHUYECKHI 3JIEMEHT.

XUMHUYECKUE UCTOYHUKU TOKA. AKKYMYJIATOPBI.

XHUMHYECKUE UCTOUHUKU TOKA. TOIJIMBHBIE 3JIEMEHTBHI.

1. OneHo4Hble cpeacrea AJsl IPpOBECACHUA l'lpOMe)KyTO‘-IHOﬁ arrecranuu
HpOMe)KYTOLIHaH aTTeCTaluid HUMCCT JA(SA102310) OIIPCACIINTD CTCIICHDb JOCTHIXKCHUA

3aIllJTaHUPOBAHHBIX PE3YJIbTATOB O6yIICHI/I$[ IO JUCHMITIIIMHE 3a OHpCIIGJIeHHBIfI nepuon O6y‘-ICHI/I$I.

a) HJ'laHl/IpyeMl)le pe3yJabTaThbl oﬁyqenml U OHCHOYHBLIC CpeaACTBa JdA IMMPOBEACHUSA

NMPOMEKYTOYHOM aTTeCTALNH:



CtpyKTypHBII
JJIEMEHT

IInanupyemsble pe3ysbTaThl

O1eHOYHEIE Cpe€acTBa

oOy4eHus
KOMTICTCHITHH
OIIK-2
CIIOCOOHOCTBIO TIPUMEHSTh COOTBETCTBYIOIIMM (PU3MKO-MAaTEMAaTHUECKHM ammapar, METOJbl aHalu3a W MOJCITUPOBAHUS, TEOPETHUECKOTO U

OKCIICPUMEHTAJIBHOI'O UCCICAOBAHMS ITPU PCIICHUN HpO(l)eCCI/IOHaJ'IBHBIX 3aJa4

3HaThb

- OCHOBHBIE IIOHSTHUS, IOJIOKEHUS U
3aKOHBI;

- COBpPEMEHHBIC HaIPaBJICHUS
Pa3BUTHSI HAYYHBIX TCOPHIA;

- METOJBI  TEOPETHYECKOTO |
9KCIIEPUMEHTAJILHOTO MCCIICA0BAHMUS
B 00J1aCTH XHUMUH.

Hepeuenb meopemu4ecKux 6onpocoe K zauemy:

16.
17.

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

OCHOBBI XMMHUYECKOHM TEPMOJMHAMHUKHU: CHCTEMA, TEPMOJAMHAMUYECKHUE I1apaMeTphbl
CUCTEMBI, (YHKIIUU COCTOSHUS cucTeMbl. [1epBbIil 3aKOH TePMOTUHAMUKH.

DHepreTuka XMuMUYECKUX ITPOLIECCOB.

OHranbnus. 3akoH ['ecca u ciencTBus U3 HEro.

OHtponus. YpaBHeHue bonbiimana. BTopoii u TpeTuii 3aKOHbI TEpPMOAUHAMUKH.

Oneprus ['m66ca. HanpapiieHUs: XUMHUECKUX TIPOIIECCOB.

Xumnueckasi kuHeTuka. CKOpOCTh XUMUUYECKOU peakiuu. CpeaHsss U UCTUHHASL CKOPOCTH
peaxkunu. Kunerndeckas kpupasi.

CKOpOCTh peakliMi U METOAbI €€ PEryIUpPOBAHMUSL.

Bnustaue Temriepatypsl Ha cKOpocTh peakuuu. [Ipasmno Bant-I'odda.

DHeprus akTUBalMu. AKTUBUPOBAHHBIA KOMILIEKC. Y paBHEHUE AppeHuyca.

. KatanuzaTopbl 1 KaTanTUTHYECKHE CUCTEMBL. | OMOT€HHBIN KaTaJIn3.

. KaranuzaTtopsl 1 kaTanuTuuecKue CUCTEMBI. [ eTeporeHHbIi KaTanus.

. XuMu4ecKoe paBHoBecHe. KOHCTaHTa XMMUYECKOTO PaBHOBECHSL.

. Cmemenne xumuueckoro paBHosecus. [Ipunnun Jle arense.

. PactBopb1. CriocOOBI BhIpaXEHUsI KOHIIEHTPAIIUU PACTBOPOB.

. PactBOpHI 2nekTpouToB. CTENEHh U KOHCTAHTA 3JEKTPOJIUTUUECKON TUCCOLUALNU. 3aKOH

pazbaBnenust OcTBaIbaA.

Jucconumanus KUCIOT, OCHOBaHHM, coneil. AMQOTepHbIE YIEKTPOIUTHI.

PactBopumocTs. IlpousBeneHue pacTBOpUMOCTH. YCJIOBHE OOpa30BaHMsI M PACTBOPEHUS
OCaJIKOB.

Huccounanusa Boasl. MoHHOE npousBeneHne Boasl. pH.

I'maponus coneil. CTeneHb U KOHCTaHTa THIPOJIU3a.

Hucnepcusie cuctemsl. Knaccuduxanus. Jlnogunpheie u 110oOHbIE KOJUIOUIBL.

CtpoeHne KOJTOUIHBIX YacTHULl.

Koarynsiiust KoJuIouHbIX pacTBOPOB.

OKHUCINUTEIBHO-BOCCTAHOBUTENIbHBIE CBOMcTBa BemiecTB. Kiaccupukanus OKHCIUTENBHO-




CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl

AJIEMEHT OueHouHbIe CpeiCcTBa
KOMIIETEHINH 0byuenus
BOCCTAaHOBUTEJIbHBIX PEaKIUH.
24. DNeKTpOXUMUYECKUE CUCTeMBI. 3aKkoHbl Dapajes. DIEKTPOTHBIN MOTCHIIHA.
25. 'anpBannveckuii anemMenT Jlanuams Sxobu.
26. DIEKTPOXUMUYECKUE CHCTEMBI: SJICKTPOIHN3 paciuiaBoB. [IpuMeHeHHe IeKTpon3a.
27. DnexTposn3. AHOJIHBIN M KaTOJHBIN MPOIECCHI MPHU AICKTPOIU3e pacTBOpoB. [Ipumenenue
AJEKTPOJIU3A.
28. Kopposus. Buasl koppo3uu. CriocoObl 3alUTHl METAJUIOB OT KOPPO3HUHU.
YMethb - pemiaTth ~ pacyeTHble  3aJa4uM Ilpumepnvle npakmuueckue 3a0anus 01 3auema:
MIPUMEHUTENHHO K Marepuany 1. Hanmcarh 51€KTpOHHBIE ypaBHEHUS OJIIEKTPOJIHBIX MPOIECCOB, ypaBHEHUE CYMMAapHOMN
MIPOrpamMmBl; TOKOOOpa3yromel peaknuu, BeIMUCIUThL DJ[C rallbBAHMYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUU
- AQHaIM3UPOBaTh  BO3MOXKHOCTH | MOHOB METAJIJIOB PaBHBbI: [AI3+]=0,001 MOJIB/I, [C02+]=O,1 MOJIB/JI.
MIPOTEKAHUS CaMOTIPOU3BOJIBHBIX 2. Harmcats MOHHBIC W MOJICKYJISIPHBIE YpaBHEeHUs peakuuid ruaposmsa coneit: KsPOy, NaySOy;
MPOIIECCOB B paznuyHbix | ZNCl,.

XUMHNYCCKHUX CUCTEMAX.

3. 3aKOHUYUTH YpaBHEHUsI peakLUii, HAMCaB UX B MOJIEKYJISPHONW U MOHHOM popmax:
Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuna kaibiusa conepxutcs 478,8 r Ca(OH),. [InotHOCTH pacTBOpa
1,14 r/mn. PaccuuTaiite: w(Ca(OH)); Cym; Cox; Crny N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKITUMN:

K>Cry,07 + FeSO,4 + H,SO4 — , KMnOy4 + NaySO3 + HoO —.

6. Hammcath 5371€KTpOHHBIE YpPaBHEHHS JJIEKTPOIHBIX IMPOIECCOB, YpaBHEHHWE CyMMapHOM
TOKOOOpa3yromeit peakuuu, BoIYUCIUTh, DJ[C ralbBaHUYECKOTO 3JIEMEHTa, €CIM KOHIEHTpPaluu
MOHOB METAJJIOB PABHBI: [Mn*1=0,01 mous/x1, [Au**]=0,1 Moub/1.

7. 3aKOHUYUTH YpaBHEHHS peaKlUii, HAMICAaB UX B MOJIEKYJISIPHON U MOHHOHU opMax:

NH;OH + HNO;3; —, Zn(OH); + NaOH—, AIPO,4 + Na,SO,4 —.

9. HamucaTh 5J€KTpPOHHBIE YpaBHEHHUS OHJIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CyMMapHOU
TOKOOOpa3yrome peaknuu, BeMUCIuTh JJ[C ranpbBaHUYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUH
MOHOB METAJJIOB PaBHBI: [Zn2+]:0,01 moub/11, [Cu™]=1,0 Moms/m.

10. Cynbdat amomunust maccoi 36,4 t pactBopwiu B 100 T Boabl. [[10THOCTE MOTy4€HHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AI2(SO4)3) 1 N (H20); T.

12. 3aKOHYUTH YpaBHEHUS peaKIUi, HAIIMCAB UX B MOJIEKYJISIPHOM U MIOHHOM BHJIE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CIl + KOH —.
13. Onpenenute TEPMOJUHAMUYECKYIO BO3MOKHOCTh NpoTekaHus peakiun CaOgy + 2 Cyy =




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeaCTBa

= CaC; (¢ + CO(r), AH; = 460 /I npu cTaHAApPTHBIX ycnoBusAX. Paccunraiite Temneparypy Hadyana
peakiuu, eciu  S(Ca0)=38 Jx/monb'K; S(C)=6 [Ix/monsK; S(CaCy)= 70 [lx/monbK;
S(CO)=197 x/monb-K.

14. CoctaBbTe ypaBHEHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIX PEAKIIN:
KMnQO4 + NaNO, + H,SO4 —, Cr2(504)3 + Br, + NaOH —.

15. Omnpeznenute TepMOJUMHAMUYECKYIO BO3MOKHOCTh npoTekanus peakuuu 2 Cly oy + 2 HyO(p
=4 HClyy + Oz (y, AH; = 115,6 x/I)k npu cTaHmapTHBIX YCIOBHsAX. Paccumraiite Temneparypy
nauana peakuuu, eciau S(Cl)=223 Jx/monb K; S(H,0)=189 JIxx/mons-K; S(HCI)= 187 Ix/moinb-K;
S(02)=205 JTxx/momab-K.

16. Hamucarp ypaBHEHHsI peakiiiii ruaposiu3a B MosiekyisspHoM u noaHoM Buje: CrCls, NaNOs,
K2COs.

17. CoctaBbTe ypaBHECHUS OKUCITUTEILHO-BOCCTAHOBUTEIHHBIX PEAKIIN:

KoCr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'oMoreHHas peakuus HporekaeT mo ypaBHeHuto H, ) + b oy = 2 HIly. Hauanpnas
KOHIICHTpanusi Bogopoaa 2,1 mone/n, nona 1,5 mosb/1. Bo CKOJIBKO pa3 M3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopona?

19. B 640 mn Boasl pactBopuin 160 1 xnopuna sxenesa (I1I). [I1oTHOCTH MONy4eHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crm; N(FeClz) u N (H20); T.

20. Onpeznenurte TEPMOJUMHAMHUYECKYIO BO3MOXKHOCTb IpoTeKaHus peakiuuu CS; ) +3 Oyp=
=CO; y + 2 SO, (1, AH; = -1075 x/I)x mpu cTaHAApTHBIX YCIOBUsX. Paccumraiite TemmepaTypy
Hauana peaknuu, eciu S(CS,)=151 Jlx/monb K; S(02)=205 x/momas-K; S(CO,)= 213 JIx/MonbK;
S(S0,)=248 Jxx/monb-K.

21. Peakuus uner no ypaBHeHuto: 2 Hy ) + Sy ) = 2 HyS). HauanbHas koHUEHTpamus
BOJIOpOJa 2 MOJIB/M, cepsl 1,5 Momb/n. Onpenennte BO CKOIBKO pa3 H3MEHUTCS CKOPOCTh PEAKITUHU K
MOMEHTY, Korja npopearupyet 0,7 Moib/1 Bogopoaa?

22. Ompenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTD NMPOTEKaHUs peakuu 2 ZNS () + 3 Oy =
=2 2Zn0 ¢y + 2 SO; (1, AH; = -890 kI npu cTaHIapTHBIX ycioBusx. PaccunTaiite Temmepatypy
Havana peakiuu, eciu S(ZnS)=58 x/moinb K; S(02)=205 Tx/monb-K; S(ZnO)= 44 JIx/moinb K;
S(S0,)=248 JTxx/monbK.

23. HauaspHble KOHIIEHTPAIlMK UCXOJHBIX BelecTB B peakuuu: 2 SO, ) + Oy () = 2 SO3 () ObLIH
pasusbI 1,8 Monb/i SO; 1 2,4 Moib/11 O. Bo CKOJIBKO pa3 H3MEHUTCSI CKOPOCTh PEAKIIMH K MOMEHTY,
korja npopearupyert 0,8 moinb/n SO,?
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Bnanets

- HaBbIKaMH IIPUMCHCHHA OCHOBHBIX

XHUMHYECKHUX 3aKOHOB B
po¢eCCUOHAITBHON NEATETHHOCTH;

- HaBBIKAMH aHaau3a i
MOJICIIUPOBAHUS XUMHUYECKHX
MPOIIECCOB;

- MPaKTUYECKUMHU HaBBIKAMH
TEOPETHIECKOTO 51

IKCIIEPUMEHTAJILHOTO HCCIICIOBAHMS
B 00J1aCTH XAMHUH.

1. JJna peakuuu CHy () + CO;, () = 2 CO () + 2 Hy (1) onpenenure BO3MOKHOE HAIPaBJICHUE
CaMOIIPOM3BOJILHOTO TEUYCHHS pEaKlUU TPU CTAHIAPTHBIX YCIOBUSAX M TpH  Temmeparype T
=927°C, ecu TemwnoBoit 3¢ dexT peakuu A0 3aJaHHON TeMIEepaTypbl HE U3MEHHUTCS. Y KOKHUTE: a)
BBIJICTISICTCS] WJIM TIOTJIONIACTCS DHEPIHsl B XOJAC PEAKIHH;, 0) MPUYUHY HAWIEHHOTO WU3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadaja peaKiiHu.

2. Beipa3uTe depe3 KOHIEHTPAIMK PEarecHTOB KOHCTAHThI PAaBHOBECHSI CIEAYIONIUX pEaKIni
Nory + 3 Hory = 2 NH3p, AH = -92,2 xJIxk. Ykaxure HanpaplIeHHUE CMEIIEHHS XUMHUYECKOIO
pPaBHOBECHUSI 9TUX PEAKLUU: a) IPU MOHMKEHUU TEMIIepaTyphl, €CJIM JaBJIE€HUE MOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CIIH TeMIIepaTypa MOCTOSHHA.

3. CkoIbKO MUJUTMIHTPOB 96%-HOTO pacTBOpa CEpHOM KHCIOTHI C TUIOTHOCTHIO 1,84 1/mMi
notpedyetcs ans npurotosienus 2 i1 0,25M pactopa?

4. Kakwe w3 cienyrommux coieit moasepratorcs ruaponusy: NapySiOs. Cu(NOs),. KBr?
CocTtaBbTe MOHHBIE M MOJEKYJSPHBIE ypaBHEHHUs THAPOJIM3a COOTBETCTBYIOIMX coineil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPBI 3TUX COJIEH?

5. 3onb ruapokcuaa mMaruus nonydeH mytem cmemmuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TMOJY4EHHOTO 30JI1 W HAIUIIATE
bopMyIy ero MUIIEIUTHI.

6. PaccunTaiiTe 2JIEKTPOABIIKYIIYIO CHIIy W OINpPEICTUTe HAIpaBlICHUE CaMOTPOU3BOIBHOTO
MPOTEKAaHUs pEaKIUu TMPU CTAHAAPTHBIX YCIOBUAX, MWCIONB3ySd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTaHOBUTENBHBIX NoTeHmanos HJ + H;PO, — Jo, + HPO3; + H,0.

7. TlpuBegute cXeMbl SJEKTPOIHBIX MPOIECCOB U MOJEKYISPHBIE ypaBHEHUS pEaKIui,
NPOTEKAIOIINX TPH IEKTPOXUMHYECKOH Koppo3un rambBanonapbl Co/Ni: a) B kucio# cpene; 6) Bo
BIQXXHOM Bozfyxe. Ompenenute yObUIb MAacchl aHOAA MPU KOPPO3UU B KUCIOU cpenae 3a 20 MuH,
€cII CKOpOCTh Koppo3uu cocraBuia 0,01 r/4.

8. CocTaBbTe 3JIEKTPOHHO-HOHHBIC YPAaBHEHUS JICKTPOJHBIX MPOIECCOB (aHOJ WHEPTHBIN) U
MOJIEKYJISIPHOE ypaBHEHUE pEaKIMH, Mpoucxonadmeil npu snextponuse pactBopa CoSOy
Breruncnure ¢akTuueckoe KOJWYECTBO MeETaylia, IMOJYYCHHOTO Ha KaTojJ€ MPHU DJICKTPOIIN3e
Co(NOg)2, ecau 3J1€KTpOIM3 MPOBOAWIN B TedeHUU | 4. Beixon mMeramia mo Toky coctaBui 85%.
YkaxuTe BO3MOKHBIC TPHUYUHBI YMEHBIIICHUS BBIX0/[a METaJIa TI0 CPABHEHHIO C PACUCTHBIM.




0) Ilopsaiok MpoBeAeHUsI MPOMEKYTOUHON ATTECTAIUM, OKA3ATe/IM U KPUTEPUU OLleHUBAHUSA:

[IpomexxyTounast arrectanus MO JUCHUILNIMHE «XHMHS» BKIKOYAET TEOPETHUECKHE BOIPOCHI,
[IO3BOJISIIOIIME OLIEHUTh YPOBEHb YCBOCHHS OOYYaIOIIMMHUCA 3HAHWM, W IPaKTUYECKUE 3aJaHus,
BBISBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHU U BIaICHUH, MPOBOJIUTCS B opMe 3aUeTa.

3ayer Mo JaHHOW JUCHMIUIMHE IMPOBOAUTCS B YCTHOH (hopMe 1o OuieraM, KaXKAblil U3 KOTOPBIX
BKJIFOYAET 2 TEOPETUUYECKUX BOIPOCA U OJHO MPAKTHYECKOE 3aJaHHE.

Ilokazamenu u Kpumepuu oyeHueanua 3auema:

«3auTeHo» - OOydYalIIUiCi JAEMOHCTPUPYET TOPOroBBId YpPOBEHb CHOPMHUPOBAHHOCTHU
KOMITIETEHIIHI: B X0/ KOHTPOJIbHBIX MEPONPUATUIN JOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBUE
OTAENbHBIX 3HAHUH, YMEHH, HABBIKOB, O0YYAIOIIUIICS UCTIHITHIBACT 3HAUNUTEIbHBIC 3aTPYIHEHUS TIPH
ONEPUPOBAHUYN 3HAHUSIMU U YMEHMSIMU IIPU UX [IEPEHOCE HA HOBBIE CUTYALIHNH;

«HE 3aYTEHO» - 00y4YaroIIMiicd HE MOXKET IOKa3aThb 3HAHUS HAa YPOBHE BOCIIPOM3BEICHUS U
00BsicHEHUS] HHPOPMAIIMH, HE MOXKET IM0Ka3aTh MHTEJIEKTyallbHbIe HABBIKH PEIIEHUs TPOCTHIX 3aa4.

8. YuedHOo-MeTOoAMYECKOEe H HH(POPMALIMOHHOE 0O0ecedyeHue THCIMTLINHBI

a) OcHoBHas JinTepaTrypa:

1. OcHoBel xumun: yueouuk / B.I'. Banos, O.H. I'eBa. - M.: KYPC: HUL] UHO®PA-M,
2014.-560c.: - (Bwicmee obpazoBanme: bakamaBpmar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658- (mara obpamenus: 14.10.2019). - Tekcr:

3JIEKTPOHHBIN.
2. T'apmmn, A. II. OGmas u HeopraHuyeckas XMMHUs B CXEMax, PUCYHKax, TabiauLax,
XUMHAYECKHX peakuusx : ydeOHoe mocobue / A. II. IapmwmH. — 2-¢ u3aA., ucnp. ¥ JI0m. —

Mocksa : UTHOPA-M, 2021. — 304 c. — (Bricmiee oopa3oBanue: bakanaspuar). - ISBN 978-5-
16-015940-9. - Tekct : anextponnsiii. - URL: https://znanium.com/catalog/product/1070937
(mata obpamenus: 06.11.2020). — Pexxum goctyma: 1mo moJucke.

0) /lomosiHUTEIbHAA JIUTEpaTypa:

1. Xumus : yueOnuk s By3oB/ 1O. A.JleGenes, I'. H. ®aneeB, A. M. ['omyGes,
B. H. lllanoBan ; mox o6meit penakuueit [. H. ®ageeBa. — 2-e u3n., mepepadb. u jgom. —
Mocksa : M3marensctBo FOpaiit, 2020. — 435 ¢. — (Briciiee o6pazoBanne). — ISBN 978-5-
534-02453-1. —  Tekcr : omektponnbii  // OBC  IOpaiit  [caiiT]. ——
URL: https://urait.ru/bcode/450175 (nara oopamenus: 06.11.2020).

2. Jlykos, B.B. ®usnueckas xumus : yue6Huk / B.B. Jlykos, A.H. Mopo3oB ; KOxHbIit
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6. - Tekcr : oamektponnbii. - URL: https://znanium.com/catalog/product/1039768 (mata
obpamienus: 06.11.2020). — Pexwum qoctyna: o noAmnucke.

B) MeTtoanueckue yKazaHusi:

1. Mumypuna, O.A. DHepreTuka XHUMHYECKHX IMPOIECCOB: METOJAMYECKHE YKa3aHUs K
nabopaToOpHBIM paboTaM MO0 JUCHUIUIMHE «XHUMHS» I8 0O0YyYarolMXcs BCEX HaNpaBiIeHUN
MOJATOTOBKU U CIIeMaNbHOCTEH THEBHOM GopMbl 00yueHus / O.A. Muimypuna; Marauroropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. 1. HocoBa, 2016. — 11 c. —
TekcT : HemocpeACTBEHHBIM.

2. Komanma, JLI. Xwumudeckas TepMOAMHAMHUKA: METOAMYECKHE  YKa3aHUSA  JUIS
CaMOCTOSITENILHOM paboThl MO JUCHMIUIMHE «XUMMs» Uil OOydarolMXCsl BCEX HalpaBIeHUN
MOJTOTOBKM M crnenuanbHocTe Bcex (opm oOyuenuss / JLI'. Komsma; Marauroropckuit roc.
texandeckul yH-T uM. I'. M. HocoBa. — Marnutoropck : MI'TY um. I'. 1. Hocosa, 2020. — 18 c. —
Teker : HenmocpeICTBEHHBIN.
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Tekcr : HenmocpeICTBEHHBIM.

4. PonmonoBa, H.M. Xumnueckas kuHeTHMKa. XHMHUYECKOE DPABHOBECHE: METOAMYECKUE
YKa3aHUs U1l CaMOCTOSITENIBHOM paboThl MO AMCHUIUIMHE «XUMHUS» s OOydaroluxcs BceX
HaNpaBJICHUH MOATOTOBKM M crenuainbHocTel Bcex ¢opm oOyuenus / H.M. Pommonoma, A.IL
[TonomapeB; Marautoropckuii roc. Texuuueckuid yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY
uMm. I'. 1. Hocosa, 2020. — 20 ¢. — TekcT : HenmocpeACTBEHHBI.

5. Uymposa, JI.B. PactBopel: Meromudeckas pa3paboTka K J1abopaTOpHBIM paboTaM IO
TUCHUIUTUHE «XUMHS» A7 00yJarolMXcsl BCeX HANpaBiICHUN MOJArOTOBKU U CIIELMAIbHOCTEH BCEX
dbopMm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TeXxaudeckud yH-T um. [. U.
Hocosa. — Maruutoropck : MI'TY um. I'. K. HocoBa, 2020. — 41 c¢. — TeKcT : HenmocpeaCTBEHHBIH.

6. Uympora, JI.B. PactBophl: Merommueckas pa3pabOoTKa K CaMOCTOSTEIbHOW paboTe 1o
TUCHUILTNHE «XUMHS» A 00y4aromuXcs MO BCEM HAIpPaBICHUSM MOATOTOBKU U CIENHMATBLHOCTAM
Bcex (opm obOyuenus / JI.B. Uymposa, D.P. Mymmuna, O.A. Mumypuna; MarHuToropckuii roc.
texHuyeckul yH-T uM. I'. Y. HocoBa. — Marnutoropck : MI'TY um. I'. . Hocoga, 2017. — 26 c. —
Tekcr : HenmocpeICTBEHHBIN.

7. Konsiga, JI.I'. KonnouaHble pacTBOPBL: METOAMYECKHE YKa3aHUs K J1a00opaTOpHOI paboTe 1o
JUCHUILINHE «XUMUS» A1 00y4yaroluXcs MO BCEM HAIPABJIECHUSAM IMOATOTOBKU U CHELMAIBHOCTAM
Bcex Gopm obyuenus / JL.I'. Komsna, JILA. bonesan; MarHUTOropckuii roc. TeXHUYECKUN yH-T UM. [
W. HocoBa. — Maruutoropck : MI'TY um. I'. W1. Hocoa, 2017. — 9 c. — Tekcr : HenocpecTBEHHBIH.

8. Konsma, JL.I'. OkHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMU: METOAMYECKHUE YKa3aHWs K
nabopaTopHoOil paboTe MO TUCIHUILIMHE «XUMU» A7 00YyJaIOIIMXCsl BCEX HAIPABICHUN IMOATOTOBKU
u crnenuanbHocTel Bcex ¢opm oOyuenus / JL.I. Komsna, E.B. Tapactok; Maruutoropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. K. Hocoga, 2020. — 10 c. —
TekcT : HermoCpeACTBEHHBIM.

9. Komsama, JL.I. OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIUN H DAJIEKTPOXUMHUYECKHUE
IpOIeCcChl: METOAMYEecKass pa3paboTKa K CaMOCTOSTENBbHOW paboTe s oOydyaromMXcCsl MO0 BCEM
HaIpaBJIEHUSM TMOJATOTOBKH M CleHAIbHOCTAM Bcex (popm obOyuenus / JI.I'. Komsma, E.B. Tapacriok,
3.P. Mymnnna; Marauroropckuii roc. texunyeckuii yH-T uM. I'. . HocoBa. — Marauroropek : MI'TY
uM. I'. Y. Hocosa, 2017. — 41 c. — TekcT : HenocpeCTBEHHbIH.

10. Mumypuna, O.A. DIeKTpOXMMHUYECKHE MpPOLECChl: METOAWYECKHE YKa3aHUs K
nabopaTtopHoi paboTe MO JNUCHUIUIMHE «XUMHS» JUIsl OOYy4YaloIMXCsl 10 BCEM HaIpaBJIECHUSM
MOJrOTOBKM M CHEIHAIbHOCTAM BceX ¢opm obOyuenus / O.A. Mumypuna, H.M. Ponuonona;
Marnurtoropckuii roc. Texuudeckuii yH-T uM. I'. . HocoBa. — MarauTtoropck : MI'TY um. I'. N.
Hocoga, 2017. — 13 c. — TekcT : HemoCpeACTBEHHBIN.

r) [Iporpammuoe o6ecnneuenne u UHTEepHeT-pecypcebl:

IIporpamMmmHoe o0ecnieuenune

Haumenosanue 110 Neo norosopa Cpox neficTens

JIMIICH3UN

MS Windows 7 Professional(uns| ;1557 16 o1 08.10.2018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional 1 75717 o1 27.06.2017 27.07.2018

(n1st KI1accoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 6eccpodHo

7Zip cB0OOAHO pacnpoctpansemoe 110 OCCCPOYHO

FAR Manager cB000JIHO pacnpocTpansemoe 10 0OECCPOUYHO




IIpodeccnonanbubie 62361 JAHHBIX 1 HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMBbI

Hassanue xypca

CchIIKa

DnekTpoHHas 0asza mepuoAnYecKuX u3gaHui East
View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

Hamuonansuasa
cucteMa — Poccuiickuii
mutuposanus (PMHII)

UH(POPMALMOHHO-aHAINTHYECKAS
MHJEKC

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

ITouckoBas cucrema Axamemuss Google (Google

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

Scholar)

Nudopmanuonnas cucrema - EawHOoe OKHO URL: http://window.edu.ru/

JIOCTYIA K HH(POPMaIMOHHEIM pecypcaM

®denepanbHOE roOCyIapCTBEHHOE OIOKETHOE

YUPEKICHUE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/
HDOMBIHIHGHHOﬁ COOCTBEHHOCTH

Poccuiickas  Tocynapcrsennas  Oubmmorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karayioru

T'.1. HocoBa

OnexTpoHHbIe pecypcebl 6ubmuoreku MITY wum.

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

9. MaTrepua/ibHO-TEXHUYECKOE O0ecneyeHne T CHUIITUHbI

MaTepI/IaJ'IBHO'TeXHI/I‘ICCKOG obOecrieueHue JUCHUITIIINHBI BKIIFOYacCT:

Tun u Ha3BaHue AyJUuTOpUn

OCHaH_[CHI/Ie AyJAUTOPUHN

YuyebHble ayIUTOPUHU IJI4
IPOBEACHUS 3aHATUIM
JEKIIMOHHOTO THUIIA

MynbTUMEIUWHBIE CPEACTBA XpPaHEHUs,
npeJcTaBieHust HHPOpMaluu

nepegayd u

YyeOHble ayAUTOPUH IJI5
NpoBeeHUs 1aboPaTOPHBIX
3aHATUH, TPYNIIOBBIX U
MHAUBUYAJIbHBIX KOHCYJIbTAlUM,
TEKYIIEro KOHTPOJISA U
NPOMEXYTOUHON aTTeCTalluu

Oo6opynoBaHue AJ1s BBIIIOJHEHHS 1a00paTOPHBIX padoT,
XUMHYECKasl I0Cy/ia, pEaKTUBBI,
Harnsiiaele Mmatepuanbsl: TaOIUIbI, CXEMBI, TJIAKATHI.

Tlomelenuda aiasg
CaMOCTOSITEIbHON paboTHI
o0yuaromuxcs

maketom MS  Office,
BBIXOZIOM B VHTepHET M C JOCTYIIOM B DJICKTPOHHYIO

IlepcoHaIBHBIE  KOMITBIOTEPBI €

MH(OPMALOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA

[Momerenus st XpaHSHUS U
MPOPUITAKTHIECKOTO 00CTyKUBaHUS
y4eOHOro 000py10BaHHS

Cremnaxwu, ceribl st XpaHeHUs y4eOHOTO 000py10BaHUS
NHCTpYMEHTHI JIsi peMOHTa 1ab0paTOpHOTO
o0opymoBaHUs.




