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1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

LlenstMi OCBOGHMSI NUCUUIUIMHBI «XUMUS» sBiseTca (opMmupoBaHHe (QYyHIAMEHTAIbHBIX
3HAHMA B O0JIACTU COBPEMEHHOW XUMHUH, BKJIIOYAIOIIMX OCHOBHBIC TIIOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OINMUCBHIBAIOIIME CBOMCTBA XHWMHYECKHX COCIMHEHMI; pa3BUTHE HAaBBIKOB
CaMOCTOSITENILHOM paboThl, HEOOXOAUMBIX /Il MPUMEHEHUS XUMHYCCKHX 3HAHUM TPH U3YYCHUU
CHELMAJIbHBIX TUCUUIUINH U JAJIbHEUIIEH TPAKTUYECKON JEATEIbHOCTH.

2.MecTO0 AMCUMILIMHBI B CTPYKType o00pa3oBaTeibHOIl NPOrpaMMbl MOJATOTOBKH
O0akaJjaBpa

Huctmmumaa B1.b.11  «Xumus» Bxoaur B 0a3oByr0 dacTh Onoka 1 oOpaszoBaTenbHOMN
POrPaMMBIL.

Jlist m3ydeHust JUCIUILTMHBI HEOOXOAUMBI 3HAHUS, YMCHUS M BIIAJCHUS, CHOPMUPOBAHHEIC B
pe3ysbTaTe MOJYYEHHs] CpeaHero (MOJHOro) olmiero oO0pa3oBaHUSA IO AUCHUIUIMHAM «XUMHS»,
«®Pu3ukay, «MaTteMaTuKa.

3HaHUS U YMEHHsI O0y4arouuxcs, MOJy4YeHHBbIC MPU M3yYEHUH JAHHON NUCHUIUIMHBI OymyT
HEOOXOAMMBI KM TMpPU JAJbHEHWIIEeM HW3yYeHHH TaKuX JTUCHUIUIMH, Kak «be3omacHocTh
KUZHEJEATEIIbHOCTH.

3 Komnerenuuu odyuaioumerocsi, gopMmupyembie B pe3y/ibTaTe 0CBOCHHUS TUCHUILIUHBI U
IUIAHUPYeMBble Pe3yJbTaThl 00y4eHUust

B pe3ynbrare 0cBOCHUS TUCHUILUIUHBI «XUMUs» 00yUYaOIUICS JOKEH 00a1aTh cleayoneit
KOMIICTCHITHEH

CTpyKTYypHBI 371€MEHT [Tnanupyemsble pe3yabTaTbl 00yd4eHUs
KOMIETEHIIUU
OIIK-4
TOTOBHOCTBIO COYETATh TEOPHIO M NMPAKTUKY JUUIsl pELIEHHs] MH)KEHEPHBIX 3a]a4
3HaThb - OCHOBHBIE XUMHWYECKUE TIOHATHUS, TIOJIOKEHUS U 3aKOHBI;

- COBPEMECHHEBIC HAMIPABJICHUS PA3BUTHS HAYYHBIX TCOPHIA;

- METOJbI TEOPETHUYECKOTO M SKCIEPUMEHTAIFHOTO HCCIEIOBAaHUS B
00JIaCTH XUMHU

YMmeTh - pelarh pacueTHbIC 33/1a41 MPUMEHUTEIBHO K MaTepralty IporpaMmbl;

- TPOTHO3UPOBATH BO3MOXHOCTH MPOTEKAHUS CaAMOIPOM3BOJIBHBIX
MIPOLIECCOB B PA3TUYHBIX XUMHUYECKHX CUCTEMAX;

- COYeTaTh TCOPHIO M MPAKTUKY JIJIsl PEIICHUS WHKCHEPHBIX 3a/1a4
Bnagets - HaBBIKAMHU TPUMEHEHHsS] OCHOBHBIX XHMHUYECKHX 3aKOHOB B
npo¢eCCuOHAIBHON NeATETHFHOCTH;

- MPAaKTUYECKUMHU HABBIKAMHU TEOPETHYECKOTO U IKCIEPUMEHTaIHLHOTO
HCCIICIOBAHUS B 001aCTH XUMHH




4. CTpyKTYpa M cojiep:KaHue TUCIHUIIHHbI

OO0mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHUIIBI 144 aka. yaca:

KOHTakTHas pabora — 19,5 akan. gaca:

— aynutopHas — 16 akan. 4acos;

— BHeayauTopHas — 3,5 akaj. yaca,

camocTrosTenbHas padora — 115,8 akan. gaca,

MOJITOTOBKA K 9K3aMeHy — 8,7 akaj. Jaca
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1. Xumuyeckasi TepMOJIMHAMUKA 1 18 -CaMOCTOSTEIIbLHOE u3ydeHue | 3ammTa KoHTposbHOIM |OIIK-4
yueOHOi u Hay4YHOI1 | paboTBhI. -3yB
JUTEPATYPHI;
- peleHue KOHTPOJIbHOU
paboTHI.
2. XumHueckast KHHETHUKa 1 18 -CaMOCTOSITEIbHOE u3ydyeHue |3amra KoHTpoJbHOM | OITK-4
yueOHoU U Hay4HOU |pabOoTHI. -3yB
JUTEPATYPHI;
- pelieHue KOHTPOJIBHOU
paboTHI.
3. PacTBOpBI 1 4 | 421 22 - odopmienue oTuera  1o|3ammra naboparoproii | OITK-4
nabopaTopHBIM paboTam; paboThl. 3amuTa KOHTPOJIBHOM |-3YB
-CaMOCTOSITETIbHOE U3y4yeHue | paboThl.
yueOHOU 51 Hay4YHOU
JUTEPATYPHI;
- pelieHue KOHTPOJIBHOU
paboThI.
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4. JlucriepCHbIE CUCTEMBI 1 14 -CaMOCTOSTEILHOE M3y4deHHe |3ammTa koHTposbHOIM | OITK-4
y4eOHO u Hay4HOMU |pabOTHI. -3yB
JUTEPATYPHI;
- pelieHue KOHTPOJIBHOU
paboTHI.
5. OKHCANTENPHO-BOCCTAHOBUTENbHBIE| 1 18 -CaMOCTOATEIbHOE u3ydeHue | 3ammTa KoHTpoibHOM |OIIK-4
IPOLIECCHI yueOHOi U Hay4HOI1 |paboTBhI. -3yB
JTUTEPATYPHL;
- peleHue KOHTPOJIbHOU
paboTHI.
6. DIEKTPOXUMHYECKHE CUCTEMBI 1 4 4 25,8 - odopmieHue oTuera  1mo|3ammra naboparopnoii | OITK-4
nabopaTopHBIM paboTam; paboThl. 3amuTa KOHTPOJILHOM |-3YB
-CaMOCTOSITEIbHOE u3y4yeHue | paboThl.
yueOHOU 51 Hay4YHOU
JUTEPATYPHI;
- pelienue KOHTPOJIBHOU
paboTHI.
HToro no aucuuninHe: 1 8 | 821 115,8 Koutpoasnas padora,
IK3aMeH




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B npomecce mpenojaBaHUS — UCHUIUIMHBL  «XUMHS» OPUMEHSAETCA  TpPaJul[MOHHAs
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuuu npoxoAsT Kak B HMH(pOpManMOHHOW (opme, riae MMEEeT MECTO IOCIeI0BATEIbHOE
U3JIO)KEHUE MaTepualia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaIbHBIMU CPEICTBAMU, TaK U B (opMe JeKuuii-Oecepl WM Auajiora ¢ ayaAuTopuei, JeKuui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMKA, TAE€ TEOPETUUYECKUU
MaTepuai 3apaHee BbIAACTCA CTYIEHTaM AJIsi CAMOCTOSATEIbHOIO U3YUEeHHUSI, s IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLUS IPOXOJUT 110 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[TomuMO 53TOro B JEKUHMH MOTYT MCIOJIb30BAaThCS 3JIEMEHTHI IMPOOJEMHOIO H3JI0KEHHMS.
[IpoGnemHas JeKusi HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMBI, KOTOPYIO B XO/€ U3JI0KEHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs HpeACTaBisieT COOOW 3aHsATHE, Mpeanojararomiee
MHUIMUPOBAHHOE TMIpEenojiaBaTejieM TMPUBICYCHUE AayAUTOPUM K PEHICHUIO KPYIMHOM HaydHOMH
npoOJieMbl, pPAacKpPhIBA€T BO3MOXKHBIE IIYTH €€ pEIHICHHUS, I1OKa3bIBACT TEOPETUYECKYI0 U
MPaKTUYECKYI0 3HAUYUMOCTh AOCTHKeHuH. Ha mpoOrmeMHON JeKIuMyu HOBOE 3HAHWE BBOAMTCS Kak
HEeM3BeCTHOE /s oOyyatomuxcs. [lomydennas nHpopManus ycBauBaeTcst Kak THMYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BaHUEM JIEMOHCTPAIIMOHHOTO XUMHUYECKOTO SKCIIEPUMEHTa, KOTOPHIM MO3BOJISIET Hanbosee
[IOJIHO pEeaI30BaTh METOJ MPOOJEMHOro OOydeHHs 4Yepe3 IOCTaHOBKY IpOOJIEM C IOMOIIBIO
JEMOHCTpAllii SIBIICHUM, peakuuil uiu TmporeccoB. Bo3MOXHO 0OBbEAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOT'O M PEaIbHOr0 3KCIIEPUMEHTA, YTO J1a€T BOZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anmuu  MHOOPMAIIMOHHO-KOMMYHHKAITMOHHON — 00pa30BaTeNIbHON  TEXHOJIOTHH
MPOBOAATCS JIEKLIMU-BU3YAIU3AIMK, B XOJE€ KOTOPBIX H3IIOKEHHE TEOPETUYECKOT0 MarepHuaa
COIIPOBOXKAAETCS MIPE3CHTALIEH.

JIeKIIMOHHBIN MaTepua 3aKperuiseTcss B Xoe J1abopaTopHbIX padoT, B X0A€ KOTOPHIX yueOHas
paboTa MPOBOAUTCS C pealbHBIMU XUMHUYECKMMH BenlectBamu. Ha maGoparopHbIx paborax
BBITNIOJHAIOTCS TPYIIIOBbIE WIM WHAWBUAYAJIbHBIE 3aJaHus 1O npoiaeHHoN Tteme. IIpoBenenue
abopaTOPHBIX PabOT HEOOXOIUMO TMpEeABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHo paboThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIOIyCKa CTYAEHTOB K JlabopaTropHOW pabore
ABIIETCS MX oOs3aTenbHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeOopeThyeckoro BBeneHus. [lpu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOro OOy4YeHMs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepuan IIyTeM BbBISBICHUS CBsI3ed MEXAY KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooOpa3HO  HCIOJIB30BaThb  TEXHOJOTHIO  KOJJIEKTUBHOIO
B3aMMOOOy4eHusa (mapHylo paboTy) Tpex BHUIOB: CTaTHUuYecKas Iapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs Iapa; COBMeEIIas €€ ¢ TEXHOJIOrHMeld MOAYIbHOTO 00ydeHus. BoINOIHUB SKCEpUMEHT,
oOyyaroruecs: GopMyIupyrOT 0000IIIEHHBIE BHIBOIBI 10 CEPUH OTBITOB, UCIIOJIB3YsI IPUEMBbI aHAJIOTHH
Y CPaBHEHHUS.

CamocTosTenbHas paboTa o0ydarolmuxcs SBISeTCs OJHUM U3 Hanbosee 3(p(HEeKTUBHBIX CPENICTB
pa3BUTH MOTPEeOHOCTH K OyaymieMmy camooOpas3oBaHuio. CamocrosiTenbHas paboTa o0ydaromuxcs
BKJIFOYAET B ce0s camble pa3sHOOOpa3Hbie (OpMBI y4eOHOH ACSATEIHHOCTU: BBIMOJHEHUE JOMAIITHUX
3aJJaHui, 3aBepuieHne o(opmieHus 1a0OpaTOPHBIX PadOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHHE
OCHOBHOTO U JIONOJHHUTENBRHOTO MaTepuaja Mo yuyeOHMKaM M IMOCOOHuSM, YTeHHE M MpopaboTka
HAY4YHOH JTUTEepaTypbl B OMOIMOTEKE, HanMcaHue pedepaToB, MOATOTOBKA K KOJUIOKBUYMaM, IK3aMEHY.

CamocrosiTennpHass paboTa oOy4aromuxcs JOKHA OBITh HampaBlieHa Ha 3aKperuieHUs
TEOPETUYECKOT0 MaTepualla, M3J0KEHHOro IMpernojaBaresieM, Ha MpopadOTKy TeM, OTBEIEHHBIX Ha
CaMOCTOSITENIbHOE M3yY€HHE, Ha IMOATOTOBKY K JIa0OpaTOPHBIM 3aHSATHUSIM, BBINOJIHEHHE JOMAIIHUX
3aJJaHUH U OJTOTOBKY K PYOEKHOMY U 3aKJIIOUUTEILHOMY KOHTpOIt0. [ToMumo 3Toro, obyuatomumecs
MIPEJICTABIISIOT Pe3yIbTaThl CBOEH CaMOCTOSITENIbHOM pabOThI B BHJI€ TPE3EHTALIUM.

CamocrosrenbHas paboTa 00yJaromuxcs Mo AUCHUIUINHE «XUMU BKIIIOYAET pelleHue 3a1a4y
U BBINOJHEHHE 3a/laHui  pPENpoOAyKTHUBHOTO  XapakTepa IO aJrOpUTMy, MPEAJIOKEHHOMY
IIpenojaBaTeieM.



[Tpu npoBeneHnn pyOEKHOTO U 3aKITIOUUTEIHLHOTO KOHTPOJISI OCHOBHBIMU 33J]a4aMU, CTOSIIUMU
mepes MperoaaBaresieM, sBISIOTCS: BBISIBICHHE CTCTICHH IMPAaBWILHOCTH, 00beMa, TIIyOUHBI 3HAHHIA,
YMEHUW, HAaBBIKOB, IIOJIYYEHHBIX IpPH M3YYCHHHM Kypca Hapsay C BBIIBICHUEM CTEIEHHU
CaMOCTOSATENIbHOCTU B IPUMEHEHUHU MMOTYYECHHBIX 3HAHUH, YMEHUM U HaBBIKOB.

CoBpeMEHHbIE HHTEPAKTUBHBIE CPEACTBA IO3BOJSIOT SKCHEPUMEHTHPOBATH C HOBBIMU
dopmamu koHTposs. OOy4aromuMcs MpeIararoTcs TECThl M 33Ja4d B AJIEKTPOHHOM BHJIE, C
aBTOMATHU3HPOBAHHOW CHUCTEMOW MpoBepkH. B oTimuyue OoT OOBIYHOIO TECTUPOBAHMS TaKOW Crocod
KOHTPOJISI MO3BOJISIET OOyYaroUMMcst B JII000€ BpeMsi MPOUTH TeCT, MPOaHAIM3UPOBATh OMIMOKU U
MIPOUTH TECT BTOPUYHO.

B nomosmHeHnn K Kypcy «XHMHH» OOYYarOIUUCS MOXET MPOWTH B JIHUCTAHIIMOHHON (dopme
oHnaitH-kypc «Kak xumus oOBSICHSET M U3MEHSET OKpyx)atomui mupy». Kypc cocrout u3 10 nexmid.
Kypc nexumii na€r nepBoHauaabHOE MPEACTABICHHE O XMUMHHM U €€ pOJIM B KU3HHM 4YEJIOBEKa U
obmectBa. OH COCTOUT M3 JIBYX yacteid. IlepBas U3 HUX pacCKa3bIBacT O TOM, KaK XUMHUS OOBICHICT
OKPYKalOIIUA MHP: KaK YCTPOEHBI BELIECTBA, MOYEMY M KaK HAYT XUMHUYECKHE PEaKLHH, KaKHhe
BEILIECTBA OIMPEEISIOT CBOMCTBA KUBBIX CUCTEM. BTopas 4acTh MOCBsIIEHA MPUKIATHBIM aCIEKTaM
XUMHH: OHA MOKA3bIBAET, KAK XUMHUS BIMSIET Ha KU3Hb OOIIECTBA U YIYyYIlIaeT MOBCEAHEBHYIO KU3Hb
monel. B Hell paccka3piBaeTCsi O LIEHHBIX MPOAYKTaX XUMUYECKOW MPOMBIIUIEHHOCTH, XUMUYECKUX
croco6ax MPOM3BOJCTBA PHEPTHHM M HOBBIX MaTepHaliaX, HOBBIX BEIIECTBAX, UCIIOJIb3yEeMBIX B OBITY,
COBPEMEHHBIX CTEKJIAX, MUTMEHTaX M Kpackax. EjkeHenenbHble 3aHATHA OyIyT BKIIOYATH MPOCMOTP
TEMATUYECKUX BUJICOJICKIMN U BBIIIOJIHEHUE TECTOBBIX 3a/IaHUM C aBTOMAaTU3UPOBAHHOUN NPOBEPKOM
pe3yabTaTOB M TBOPYECKHX 3aJaHUi ¢ mociexyromum oOcyxaenunem Ha (opyme. Kypce sBisercs
o011eo0pa3oBaTeIbHbIM, HE TPEOYET CIIeUaIbHOM MOATOTOBKH U PACCUMTAH Ha IIUPOKYIO ayTUTOPHUIO
CIIyIIaTeNIeH, B MEPBYIO0 OYepelb 00YUaIOIIUXCs HEXUMUYECKUX BY30B U (DaKyJIbTETOB U JIIOZACH, yKe
MOJIYYMBIIUX BBICIIEE OOpa3oBaHHE, HO KENAIMIUX Ooybllie y3HATh 00 OKpYXKAaIoIEM MHUpPE U
MOBBICUTH CBOM OOIIIEHAYYHBIN YPOBEHb.

6. YueOHO-MeTOAMYECKOE 00ecTieYeHHe CAMOCTOSITeIbHON padoThl 00y4aroImuxcs

CamocrosiTenbHast pabora oOydarolmuxcs MOApa3AeseTcss Ha ayAUTOPHYIO, KOTopas
MPOUCXOJUT KaKk BO BpeMs Ja0OpaTOPHBIX 3aHATHHM, TaKk W Ha IUIAHOBBIX KOHCYJIbTAllUSAX, U Ha
BHEAYJUTOPHYIO, TIPOUCXOJIAIIYIO BO BpeMsI TTOATOTOBKM OOYYAIOIIMMHUCS OTYETOB IO JaOOPATOPHBIM
3aHSATHUSAM U BBIITOJIHEHHS IOMAIIHUX 33 JaHUH.

AymuTopHas —caMoCTOsITeNbHas pabora oOO0ydamomuxcs IpeanojaraeT IMpOoXOoXkJIeHUe
TECTHPOBAHUS MO KAKAOMY pa3/iely AUCUUIUIMHBL. TeCThl BKIIOYAIOT TEOPETUIECKHE U TPAKTUIECKHE
3aJJaHMs, OTBEThl Ha KOTOpBIE TPEOYIOT IIyOOKOr0 MOHMMAaHUS M3Y4YEHHOro MaTepuana. TecTbl
MOCTPOEHBI €JMHOOOPa3HO: K KaKIOMY BOIPOCY IpeUIaraercst 4eThlpe BapHaHTa OTBETOB, Cpean
KOTOPBIX OJMH HJIM HECKOJbKO MpaBUJIbHBIX. OOpaboTKa pe3yibTaTOB OCYLIECTBISAETCS IyTEM
COTIOCTABJICHUS TIOJTYYEHHBIX PE3YIbTATOB C STAJOHHBIMHU U MPOTEKAET OYeHb OBICTPO. MakcumanbHOe
KOJIMYECTBO 0a/IOB B Kak10i Teme Kypca — 10.

BapuaHThl TEeMaTH4YECKHX TECTOBBIX 3aJaHUM VISl TEKYLEr0 KOHTPOJIA
XuMu4eckasi TepMOAUHAMHMKA

B tecrax mo Teme «XuMuYeckas TEPMOJMHAMHUKA». TEPBBIC MICCTh 3aJaHUN OIICHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 6ai, a BOCEMOE, IEBITOE U IECITOE 3aJaHusa — B 2 Oayua.

Tecr Ne 1

1. Tlpu paccMOTpEHUU XUMHUECKOW PEaKIIUU cucmema O3HAYaeT:
a) HUCXOIHbIE peareHThl
0) MPOIYKTHl XUMUYECKON peakiuu
B) PEaKIIMOHHBIN COCY/T



I) MCXOJHbBIE PEareHThl U MPOIYKThI PEAKIII
2. Tlepsblii 3aK0H (MepBOE HAYaAJI0) TEPMOJTUHAMUKH MAaTEMaTHUECKU 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
06) K=R/Na r) AU= Q-W
3. B sKk30TepMHUecKoi peakiuu:
a) SHTAJIBIINS PEaKLIMOHHOM cucTeMbl noBblmaercs (AH > 0)
0) TermnoBoii a3 ekt peakiuu orpunareiacH (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHOM cuctemMbl yMeHblaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHUCTEMBbI IOBBIIIAETCS
4. CranmapTtHble TeTUIOBbIE 3P (HEKThI MPUHATO 0003HAYATH:

a) AUcr B) Q 101327
0) AH®298 r) AHcer

5. Kakue u3 NpUBEICHHBIX PEAKIUi SIBISIOTCSA SHIOTEPMUICCKUMHE?
a) 1/2 N2+ 3/2 Ho=NHs , AH = — 46 K]Ix/Moib
0)H2+4/20,=H20, AH = 242 K]I)x/Monb
B) 1/2 N2+ 1/2 O2=NO , AH = 90 K]I>x/Mo01b
r) 1/2H2+1/2 I,=HI, AH = 26 K]I»/mMonb

6. Kakasg u3 HanmMcaHHBIX HUXKE pEaKIUil OTBe4aeT TerioTe oOpa3zoBaHUs okcuja asora ( || ) B
CTaHJIAPTHBIX YCIIOBUSAX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 O2 = NO
6) N+ 1/202=NO r) NHz3+5/20, =2NO +3H,0
7. Tlpu BocctanoBienuu 16r okcuga menu( || ) mo peakuuu :
CuO () + C pagur) = CU () + CO (), morsoTriioch 22 kK TEeIIOTHI.
DOHranbnus 00pa3oBaHus OKcuaa Mea ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hus peakumu  NiO ) + C (pagur) = Ni ) + CO (). Onpenenure BO3MOKHOE HalpaBICHUE
CaMOTIPOM3BOJILHOT'O TCUCHHS PEAKIIMU TIPU CTaHAAPTHBIX YCIOBUSX U IpU TeMnepatype 627°C.

BermectBo AH®298 (KIx/MO11B) S8 (x/Moabp*K)
NiO (9 —239,7 38
C (rpagum) 0 5,74
Ni ) 0 29,9
CO v -110,5 197,4

B otBete ykaxuTe 3HaueHus sHepruu ['mOOca mpu CTaHIAPTHBIX YCIOBUSX, IPU TEMIEpaType
627°C n TemmepaTypy Hadajla peaKkluu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kaxk u3MeHsIeTCs SHTPOHSI PU Pa3I0KEHUH KapOoHaTa KaIbIvs?
a) YBEIHMUHBACTCS B) HE YMEHBIIIAeTCs
0) yMeHbIlIaeTCst T') HE 3HAI0
10. [lanHas peakuus:
2KCIO3 (tB)y —2KCl (t8)+302 (1 AH<O
MOXET CAMOIIPOU3BOJILHO MPOTEKATh
a) B PSIMOM HaIpaBJICHUN B) HE MOXXET MPOTEKATh
0) B 00paTHOM HampaBlIeHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Tecrax mo Teme «XuMuueckas KUHETHKa»: MEPBOE, BTOPOE, TPEThE, YETBEPTOE U ISTOE
3ajaHusa oneHuBaroTca B 0,5 Oara; mectoe, ceAbMOE, BOCbBMOE, JEBATOE M AecaToe — B 1 Oami, a
OJMHHAJIATOE — B 2,5 Oaia.



Tect Ne 1

1. Pasnmen XxumMuu, H3y4aroImAi CKOPOCTH U MEXAHU3MbBI XHMHUYECKUX PEaKIUil, HA3bIBACTCS

a) XUMHYECKasi TepMOJMHAMUKA

0) TepMOXHMHUS

B) XMMHUYECKasi KHHETUKA

2. CKOpOCTh XMMHYECKOH peaKIuu — 370 ...

a) BpeMs, 32 KOTOPOE MOJHOCThIO PACXOyETCsl OJJHO U3 UCXOJIHBIX BEIIECTB

0) U3MEHEeHHE KOJIMYECTBA BEIIECTBA PEareHTOB (WM MPOAYKTOB) PEaKIUU B €AUHUILY BPEMEHH B

enuHuIEe o0bema

B) KOJIMYECTBO BEUIECTBA MPOJIYKTOB PEAKIIUUA K MOMEHTY OKOHYAHWSI pEaKIIun
3. B kakux enuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON Peakiuu?

a) Momb 11 ¢ !

0) Oe3pa3zmepHas BEIMYMHA

B) MOJIB C

4. Or kakux (pakTOpOB 3aBHCUT CKOPOCTh XUMHUECKUX PEAKIINI?

a) OT MPUPOJIBI PEATUPYIONIUX BEIIECTB

0) OT TeMIepaTypsl

B) 0T 00beMa PEaKIMOHHOTO COCYAa

5. CocTossHME  XMMHYECKOTO  pPaBHOBECHs  OOpPaTUMBIX  IPOIECCOB
XapaKTepU3yeTcs ...

a) PAaBHOBECHBIMH KOHIICHTPALIUSMH MPOIYKTOB PEAKITHH

0) PHEeprueii aKTHBU3AIUN

B) KOHCTaHTOM paBHOBECHS

6. Kaxk 3anmceiBaeTCs BRIpaXKEHUE JJII CKOPOCTH PEAKIIUN

4NO »n+6HO0=4NH301)+ 502

a) V=K[NOJ]*[H20] 6) V=K[NHs][02] B)V =K[NO]*[H20]°

KOJIMYCCTBCHHO

7. Kak 3anuiercs BeIpaKeHHUE JIJI1 KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?

&
X
]

|

= [C][D]/ [A][B]*
6) Kp =[C][D] / [A][B]
8) Kp = [A][B] %/ [C][D]

8. Kakoit oTpe3ok Ha quarpaMme 1MokasbIBaeT 3HaUeHUE TEIIOBOro ¢ dexTa peakuun?

ajl E % .
1
6)2 2
v
B)3 +
4 3
— A

v

X0/Jl peaKuuu

9. UYt0 MOXHO CcKa3aTh O PEaKIuH, U300pAKEHHOW Ha IUarpaMMe K Bompocy 87
a) 9K30TEePMHUYECKasl PEaKIIHs

0) PHAOTEpMUYECKAs PEaAKIIH

B) peaKIIHsI OMTUCHIBACT COCTOSTHUE PABHOBECHS

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

CMeIIaeTcs BIEBO.

a) MPY MOHUKEHUH TEMIIEPATYPhI

0) IpH MOBBILLIEHUN TEMIIEPaTypPbl

B) TMPY MOBBIIICHUH JTABJICHHUS



11. Jlnsa peakmuu Cuw) + 2 H 2 ) = CH 4 () mpu HEKoTOpOH TemrmepaTrype KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBecHas KOHIIGHTpalusi BOAOpoAa paBHa 1,2 Monb/1. BbluuciauTe HCXOIHYIO
KOHIIEHTPALIUIO BOJIOPOJIA.

a) 1,2

0) 3.5

B) 5,0

PacrBopsI

B Ttecrax mo Teme «PacTBOpbI»: MepBOe 3aJaHUC OICHHMBAacTCS B | Oami, BTOpoe, TPEThe,
4eTBepTOe, MATOC W IecToe 3amanust - B 1,5 Oamma; cempmoe, BOCBMOE, JEBSTOEC U JIECATOC — B
0,5 6amna.

Tect Nel

1. dnsa ypaBuenus peakiun Cu SO4 + KOH — ... cokpaliieHHOe HOHHOE YPaBHEHHE 3aMUIIETCS B BUJIE
1) 2K +S04* = K2SOq4
2) Cu?* + S042 + 2K* + 20H™ = Cu(OH)2d + K2S04
3) CuSO4 + 20H™ = Cu(OH)24 + SO4>
4) Cu** + 20H- = Cu(OH){
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 HCI04 paBHO
11 2)2 3)11 4) 13

4. Ins nonasnenust ruaponusa xiopuaa xpoma (I1I) cnegyer

1) 106aBHUTH COJSHYIO KUCIIOTY

2) n00aBHUTH LIET0YD

3) pa3zbaBuUTBH pacTBOP BOMAOI

4) TOBBICUTH TEMIEPATYPY
5. B pas3baBieHHOM pacTBOpe, NPUTOTOBJIEHHBIM U3 TUAPOCYIb(paTa KajlblUsi U BOJBI, CyMMa
KO3 QHUIINEHTOB B ypaBHEHUU HEOOPATUMON JUCCOLMALIMU PACTBOPEHHOTO BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBopuMOCTh OKcaiaTa cepeOpa pasha 3,27-107 r/ 100r H20. Omnpepenure mnpousBeneHUe
pactBopumoctu Ag2C204

1)510"2  2)1,16:10°® 3)10,7-10°¢ 4)2,31-10°8
7. MaccoBas 10J11 paCTBOPEHHOTI'O BEIIECTBA — 3TO OTHOLLIEHUE

1) wmacchl BemecTBa K Macce BOIbI

2) KOJM4YEeCTBA BEIIECTBA K 00bEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KoM4ecTBa BelecTBa K 00beMy pacTBOpa
8. K cnmabpiM sneKkTpouTaMm OTHOCUTCS ...

1) ruapokcua aMMOHUS

2) TUAPOKCHUJ Kaus

3) XJIOpUa KaabIIHs

4) MapraHIoBas KHCJI0Ta
9. U3BecTHO, 4TO BOJHBIE PAaCTBOPHI MHOTMX COJIEH MOTYT MMETH LIEIOYHYIO WM KHUCIYIO Cpeny.
[IpuuunHoOii 3TOTO ABIAETCA ...

1) osnexrponus coneit
2) JIUCTIPOITOPIIMOHUPOBAHKE COJIEH
3) TuapaTupoBaHUE COJICH
4) THaPONU3 COJei
10.3nauenue PH uncroii Bosel mpu 25°C cocTtaBnsieT
11 2)7 3)0 4) 10



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

B Tecrax mo Teme «JlucrepcHbIe CHCTEMBI»: IMEPBOE, BTOPOE, TPEThe M YCTBEPTOEC 3aJaHUS
OIIEHUBAIOTCA B 1 Oaiur; mATOE U IIIECTOE 3amanus - B 3 Oaia.

Tect Nel

1.  Vkaxwure pazMepbl 4YaCTHUI] KOJJIOUTHBIX CUCTEM
1)  wmeHbie 1 HM
2)  Goabire 100 HM
3) or 1l am g0 100 M

2. Kakue HOHBI CIOCOOHBI BBI3BaTh KOAryJsLUIO KOJJIOWMJA, YACTHIBI KOTOPOTO HUMEIOT
MOJIOKUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT

3. Jlna Kakoro 3JEeKTPOJUTA MOPOT KOATYJISIIUHN KOJUIOU/IA C MOJIOKUTEIIFHO 3apsKCHHOW YacTHIIeH
JOJI’KEeH OBITh HAUMEHBIIUM?
1)  xuopun Kanus
2) cynbdar Kanus
3) oprodocdar kanus

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

KAaKOM 3JIEKTPOJIUT UTPAET POJIb MOHHOTO cTaduau3aTopa?
1)  xmopun xenesa (111)
2) Boja
3)  THAPOKCHI Kaus

5. Ilpu B3aumopmeiictBuu 20 mu 0,001H nutpata csunna (1) ¢ 10 mu 0,02H cynsdara xanus
obpa3yercs 3016 cynbdara cBunna (I1). K xakomy anektpony JoMKHBI IepeMeaTbcsi YaCTHUIIbI
JUCTIEPCHOM (a3bl MpH dEKTponIn3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kadHomy

6. B nBe konObI HaUTO 10 SO MIT 307151 THIPOKCH A *kele3a. [Jisk Toro 4ToObI BBI3BATh KOATYIISIIIHEO
307151 ToTpeboBanock 100aBUTh: B mepBy — 5,3 ma 1H pactBopa xnopuaa xanus; B APYTyIO —
18,7 mun 0,001H pactBopa ¢dochara nHaTpus. Berumcaure mopor Koarymasiud KakI0To
AIIEKTPOJIUTA.

OKHCAUTEIbHO-BOCCTAHOBHUTEIbHBIE npoueccChl

B tecrax nmo teme «OKHCIUTENHbHO-BOCCTAHOBUTENIBHBIE MPOLIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOEC M MATOE 3a7aHus onleHnBatorcs B 0,5 O6amna; mecroe — B 1 6amr; ceapmMoe U BOCbMOE — B 2
Oamta, a qeBsToEC — B 2,5 OajioB.

Tecr Ne 1

1. OKHCIHUTENB — 3TO aTOM, MOJIEKYJIa UK HOH, KOTOPBIH ...
1) yBenMuHMBAET CBOIO CTEIICHb OKUCICHUS
2) TPHUHUMAET SJIEKTPOHBI
3) oTmaeT CBOM 3JICKTPOHBI
2. TIporiecc BOCCTaHOBICHUS KMEET MECTO B Cliydae, KOrja ...
1) He#TpasgbHBIC aTOMBI TPEBPAIIAIOTCS B TIOJIOKUTEIHHO-3aPSHKEHHBIC HOHBI
2) TOJIOKUTEIBHBIN 3apsi/] NOHA YMCHBIIIASTCS



3) OTpHLATENbHBIH 3apsi1 HOHA YBEITHYHBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunoHupoBaHus NPUHAIJIEHKHUT ...

1) S+ 2HNO3 = H2SO4 + 2NO
2) 2H>02 =2H,0 + O2
3) Mg+ S=MgS
4. K BOCCTaHOBHTEISIM OTHOCSITCS ...
1)  mertayuibl, BOAOPO, YIICPOI
2)  aKTHBHBIC HEMETAJLIBI
3)  DJIEMEHTHI, HAXOMAIIUECS B CPETHEH YaCTH TIEPHOANICCKOM CHCTEMBI
5. CterneHu OKUCIIEHUS KUCIOpO/ia a) B BoZie U 0) B MEPOKCH/IE BOJIOPOIa COOTBETCTBEHHO PaBHBI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a-20-1
6. Ilepmanranar kanusi B OBP, npoTekaroniux B KMUCJIOW cpelie, BOCCTAaHABIMBAETCS JI0 ...
1)  xatmona Mn?
2)  manraHat-uona MnO4?—
3)  oxcupaa maprania (1) MnO
7. B peakuum, npotekaromieii mo cxeme Cr2Sz3 + KNOsz =2 KoCrOs + KSOs4 + NO okuciieHuo
MIOJIBEPTAIOTCS CIIEIYIOLINE FIIEMEHTHI ...
1) asorumcepa
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 peakirn KMNnOs + HCloun, = ... paBHa
1) 30 2) 26 3) 35

3HeKTpOXI/IMI/I‘IECKI/Ie CHUCTEMBbI

B Tectax mo Teme «DNEKTPOXUMHUYECKHE CHUCTEMBI»: IEpPBOE, BTOPOE M MATOE 3aJaHUA
olleHUBaIOTCs B 1 0asut; TpeThe U YeTBepToe 3a1anusi— B 1,5 Oaia; mecroe u cenpbmoe — B 2 Oasuia.

Tect Nel
1. DneKTponHBII MOTEHIMAT ONPEAETSIOT IO YPaBHEHHUIO ...
1) Hepncra
2) MenpeneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuyeckoro siementa Mg|IMgSOs||CuSOs|/Cu mpu craHmapTHBIX
YCIIOBUSX
1) —-2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue nmpoaykTel 00pa3yroTcsi Ha KaTo/Ie TPH AJIEKTPOIIN3e PacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) xucnopon
4. Ykaxute cyMMy KO3 GHUIIMEHTOB B ypaBHCHHUHU dJICKTpOIn3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8



5. Kakas W3 IpHUBEICHHBIX  OKUCIUTEIIBHO-BOCCTAHOBUTENBHBIX  PEAKIMHA  MPOTEKaeT
CaMOTPOM3BOJIBLHO B MPSMOM HarpaBJIeHUH?
1). FeSO4 + Cu —...
2) CuSO4+ Fe —...
3) CuSO4+ Na —...
4) HCI+Cu—...
6. Bbrunciure Maccy LMHKA, HOJYYEHHOTO IpH 3JEKTpoju3e Cyib(ara IUHKA, KOTOPBIN
npoBoAwIK B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10%
2) 0,05
3) 0,013
4) 6,7-107
7. IlpuBemuTe CXEMBl OJIIEKTPOAHBIX MPOIECCOB M MOJEKYIIPHOE YpaBHEHHE pEaKIuH,
HPOTEKAIOUICH MPH AIEKTPOXUMHYECKOH KOPpO3uH raimbBaHonapsl Zn|Mg B CEpHOKHCION
cpexne. B orBete ykaxkure cymmy K03 (HUIIMEHTOB B MOJIEKYIIIPHOM YpaBHEHUH.
1) 6
2) 5
3) 4
4) 8

BHeaynutopHas camocTosiTe/IbHass paboTa OOYUYaIOIIMXCS OCYIIECTBIISICTCS B BUIC H3yUCHHS
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pas3jeiy ¢ MpopaboTKol MaTepuana; ohOPMIICHHS OTYETOB IO
71a00PaTOPHBIM padOTaM U BBITOJTHCHHS JOMAITHUX 3a/IaHUH.

Bapl/laHTbI TeMaTHYeCKHUX JOMAIIHUX 3aJaHui 11 BHeayHHTDpHOﬁ CaMOCTOATEIbHOI paﬁoTbI
CTYACHTOB IO TEMaM

Jlomammuee 3aganue Ne 1
1o TeMe «XUMHYECKAsi TEPMOAUHAMHKA»

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

3amaua Nel

Hns peakiun CHg ) + CO2 ) = 2 CO ) + 2 Hy () onpenenute BO3MOXHOE HaIpaBICHUE
CaMOTIPOU3BOIBHOTO TEYEHHs PEAKIMH TIPH CTAHAAPTHBIX yCIOBUAX U npu Temmeparype T = 927 °C,
€clii TeII0BOM 3(h(EeKT peaknu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbIIEIAETCS
WIA TIOTJIOUIAETCS HSHEepPrus B XOjA€ peakuuu; O) NpUYMHY HAWJECHHOTO H3MEHEHMs SHTPOIUHU.
PaccunraiiTe TeMiepaTypy Hadajia peakyH.

3amaua Ne2

Beraucnure temnooit addext peakunn: CaCz ) + 2 H2O) = Ca(OH)2 ) + C2Hz (1), moms3ysice
CTaHJAPTHBIMHU TEIUIOTAMU O0pa30BaHMs pearupyromux BemecTB. CKOJIbKO TEIIOTHI BBIIEIUTCS WU
MOTJIOTHTCS TipU oOpazoBanuu 2,24 1 CoH,?

3amaua Ne3

[Io TepMOXMMHUYECKHMM  YpaBHEHHMsSIM  paccuMTaiTe  TemioBod  3¢ddexkTr  peakuuu:
Ho @ + CO2 ) = CO () + H2 O¢r. TepmoxuMuueckne ypaBHEHUS:

a) Ho) + %2 O2 () = H20 vy, AH = -241,9 x]JIx;

6)2CO ) + 020 =2 CO2 (1), AH = -566,2 ]I x.

JlomamHee 3axanue Ne 2
I10 TEME ((Xl/[Ml/I‘leCKaﬂ KHHETHKAa)»

B nomamHem 3amaHuu 1Mo TemMe «XHMMHYECKas KWHETHKa»: IepBas 3ajada oleHuBaeTcs B 1,5
Oamna; Bropast — B 0,5 Gaa; TpeThs, 4eTBepTast u nsaras — B 1 6a.



3amaua Nel
Peakuus mporekaer no ypaBHenuio: Oz ) ¥2 CO y = 2 CO2 (. HavuanbHble KOHUEHTpAIUU
pearupyromux BemiectB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 Mosb/1. Bo ckoabko pa3 H3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, kornpa mnpopearupyeT 30% CO? Bo CkonbKO pa3 U3MEHSTCS CKOPOCTH
IIPUMOM U OOpaTHOM peakIiy, eClii YBEIUYUTh JaBJICHHE B CUCTEME B JIBa paza’
3amaua Ne2
IIpu temmeparype 40 °C HekoTOpoe KOJMYECTBO BENIECTBA BCTYHAeT B peakiuio 3a 20MHH.
Paccuuraiite Bpems, mpu KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYNUT B PEAKIHIO NpU
temnepatype 200 °C, eciu TemmeparypHbIii K03((HIMEHT CKOPOCTH PEakIuy paBeH 2. Bo CKOJIBKO
pa3 U3MEHUTCS MPU ITOM CKOPOCTh PeaKIuu?
3amaua Ne3
Haiinure HavanbHble KOHIICHTPALIMM UCXOJHBIX BEHIECTB U KOHCTAHTY PaBHOBECHS PEAKIUU:
Fe oy + H20 () = FeO () + Hz (1), ecniu paBHOBeCHbIE KOHIIEHTPALMU PEarupyoliuX BEIIECTB PaBHBI:
[H20]=0,3moms/1, [H2] = 0,4 Moab/m1.
3amaua Ned
Hus peaknuonnoit cucremsl: CO ¢y + H20 ) = CO2 p + H2 )y HavanbHbIE KOHLEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIIEHTPAIIMU BCEX BEIIECTB B MOMEHT
paBHOBECHsI, €CITM KOHCTAHTa paBHOBecHs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHIIEHTpALlUU PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIIMX PEAKIIUA:
N2 + 3 Hagy) = 2 NH3(), AH =-92,2 xJIx;
COzr) + Cr) =2 COq), AH = +160,5 x/Ix;
COw + H20) = CO2 (1) + How), AH = -41,1 x]Ix.
VYkaxuTe HanpaBJICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU TOHMKEHUH
TEMIIEpPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, 0) MpH TMOBBIINICHUU JaBICHUS, €CIH TemIepaTrypa
[IOCTOSIHHA.

Jlomamnee 3aganue Ne 3
no reme «PacTrBopb»

B nomamnem 3amanuum mo Teme «PacTBopeD»: TepBas, BTOpas, TpPeThs M TMATas 3a7auud
orieHuBaeTcs B 1 6amn; uerBepras u mecras — B 0,5 6aa.

3amaua Nel

B kakom o6beMe BoabI cienyeT pactBoputh 1351 SNCly s mosmydenus 3M pacTBopa xjopuaa
onoBa (I1) c mnotHocThIO p = 1,405 T/MN?

PaccuuraiiTe: a) MaccoByl OO0 BEIIECTBA B pacTBOpe; 0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLILHOCTB; T') TUTP; 1) MOJBHYIO JIOJIO BEIIECTBA B PaCTBOPE.

3agaya Ne2

3akoHUNTE MOJICKYJIIPHBIC W HAIIUIIWUTC COKPAIICHHBIC MOHHBIC YPAaBHCHUSA peaKuHﬁ
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO3 + HoS —

MgCl; + KOH —

CaF; + HCI —

Sb(OH)3 + H2SOs —

Sb(OH)3 + NaOH —

3agaya Ne3

CocTaBbTe MO JABa MOJICKYJISIPHBIX YPaBHEHUS PEAKIUH K CICTYIOIIUM HOHHBIM:

Ba?* + CrOs*> — BaCrOq;

NHs" + OH — NH:OH;

ZnS + 2H" — Zn** + HS



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

3amaga NeS

Kakue u3 ciemyromux coseit moasepratorcs ruaponusy: NaSiOs. Cu(NOz)2. KBr? CocraBbte
MOHHBIE U MOJIEKYJIIpDHBIC YpAaBHEHMs THMAPOJIM3a COOTBETCTBYyRomUX cosed. Kakoe 3nauenue pH (<
Win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiimure npoussenenue pacrBopumoctu PHClz, eciim 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/ava orieHuBaercs B 1,5 6amna; Bropas — B 2,5 6aia; Tpetbst — B 1 6ai.

3amaya Nel
[Monoepute k03(pPUIMEHTEI B YpaBHEHHSX OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEaAKIIUH.

VYKaxuTe TUN KaXXI0N peaklvu.

PaccunTaiiTe SJIEKTPOABMKYIIYIO CHIY W OIPEACINTe HANpaBICHHE CaMOMPOU3BOJILHOIO
NPOTEKAHMs MEPBOM PEAKIMKM IPHU CTAHJAAPTHBIX YCIOBHUSX, HCIIOIB3Ys 3HAYCHHS OKHCIMTEIBHO-
BOCCTAHOBUTEIBHBIX [TOTEHI[UAIOB:

HJ + H3POs — J» + H3PO3 + H2O

HNO, — HNOs; + NO + H20

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

NHsReOs + H» — Re + NHs + H20

KBrO — 02 + KBr

3amaga No2

CocraBbTe ypaBHEHHS OKHACIIUTEIBHO-BOCCTAHOBUTEILHBIX PEAKITHIA:

KMnO4 + NaNO2; + H20 —

NaCrOz + H202 + NaOH —

Bi(OH)3z + Na»S20s + NaOH —

Bi203 + C —

Mg + HNOs (pas5) —

3agaga Ne3

Jausl 7Be OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mMapel: KNO2, KNOs; u Pb(NO3)2, PbO-..
[Monp3ysich TabiMIEHl CTaHIAPTHBIX OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX ITOTEHIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peakuuud B ykazanHoi cpeme (HNOs). Paccuwraiite 3HaueHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

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

B nomaminem 3amanuu o TeMe «NeKTPOXUMHUUYECKUE CUCTEMBI»: TIepBas 3a/1aya OlIEHUBAETCS B
1 6amm; BTOopas — B 1,5 6anna; Tpethst — B 2,5 Oasna.

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

ypaBHEHHE TOKOOOpa3yIoIlel peakiiy, MPOTEKAIoIe Mpu paboTe ralbBaHUYECKOTO DIIEMEHTA
Co/Co(NO3)2 // AI(NOgz)s/Al. Paccunraiite DJIC (E) raqpBaHHYECKOr0 3JIEMEHTA MPHU CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHSAB MOTEHIMAJ aHOJA PABHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHICHTPAIIHIO
KaTHOHOB MeTajlyla B KaTOJHOM pacTBope, mnpu Kotopoil OJIC ranbBaHMUYECKOTO 3JIE€MEHTa
ymensiutes Ha 0,02B.



3amaga Ne2
IIpuBenure

CXCMbI

JJIEKTPOJHBIX IIPOLIECCOB M  MOJIEKYJISIPHBIE YPaBHEHUs pPEAKLUH,

MPOTEKAIOIINX MPH AJIEKTPOXUMHUYECKON Koppo3uu ranbpBanomapsl Co/Ni: a) B kucimoii cpeze; 6) BO

BJIA’JKHOM BO3YXC.

Omnpenenute yObUTb MacChl aHOAA MPH KOPPO3UHM B KHCJIOH cpeae 3a 20 MUH, €ClIM CKOPOCTh
koppo3uu cocraBuina 0,01 r/y.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHHS OJJIEKTPOJHBIX IIPOLIECCOB (AHOJ HHEPTHBIA) U
MOJIEKYJIIPHOE YPABHEHUE PEAKIUU, IPOUCXOIAILIEH TP SJIEKTPOIIU3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOa.
Bbruuciure (GakTHUecKoe KOJMYECTBO METajlla, MOJYYCHHOTO Ha KaToJe TPH DIICKTPOIIH3E

Co(NO3)2, ecitu 3JIeKTPOIIH3 TPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia o Toky coctaBui 85%.
VYKakuTe BO3MOXKHBIC TPUYHHBI YMECHBIIICHHS BBIX0JIa METAJIJIA 110 CPABHEHUIO C PACUETHBIM.

BapuanT nomMamHeil KOHTPOJLHON padoThI

BAPHUAHT Ne 1

CHUCTEMA 3JIECMCHTOB
CTPOEHUE aTOMA

TEMA 3AJIAHUE
3aganme 1. OKOHYAHWE >IEKTPOHHON (GOPMYIHI ....65%6pY. Vkaxute
MOJIOKEHUE DJIEMEHTa B TEPUOAUYECKON CHCTEME: TepUuoi, TpYIIIy,
Tema 1. MOArpyMIy, Ha3BaTh 3MeMeHT. CoCcTaBbTE IEKTPOHHYIO POpMYTy aToMa
IMepuoguueckas AJIEMEHTA. YKaXUTE 3JIEKTPOHHOE CEMEMCTBO, META/UI WM HEMETAJlI.

CocraBpTe 3MEKTpOHHO-Tpaduyeckyro (opmyny A yKa3aHHBIX
AJIEKTPOHOB B HOPMAJILHOM COCTOSTHUU.
3aganue 2. VYkazaThb Bce KBaHTOBbIE 4YHCIA [UIsl DJIEKTPOHOB,

OTBEYAONINX CIIEYIONIeH YEKTPOHHOM (hopmyite Sp°

Tema 2.
KuciaorHo-ocHoBHBIE
CBOJCTBA BelIeCTB

3aI[aHI/Ie. CocraBbTe YpaBHCHUA peaKHI/Iﬁ, IIpU NMMOMOIINU KOTOPBIX MOKHO
OCYHICCTBUTE CICAYIOIHNE MMPEBPALICHUA
Zn — Zn0O — ZnCl, — Zn(OH),—>Naz[Zn(OH)4]

3aganue 1. s peakmum FesOsx) + Hor = 3Fe0x) + HoOr) ompenenmre
BO3MOXKHOE HANpaBJICHHE CAMOIPOM3BOIBHOTO TEYCHHs PEAKIUU  TIPU
CTAaHJAPTHBIX YCIOBHSAX M Tpu Temmeparype t =1227°C, ecrnu TeruioBoit

Tema 3. a¢deKT 10 3aITaHHON TEMIIEPATYPhI HE U3MEHHTCH.
Xumuyeckast VkakuTe: a) BIICISICTCS WM TOIJIOMaeTCs SHEPrusi B XOA€ PCaKiluy, 0)
TE€PMOAHUHAMHUKA MPUYMHY HAWJIEHHOTO W3MEHEHMs SHTpOIMH. Paccuuraiite Temmeparypy, npu
KOTOPOH YCTaHABIIMBAETCS PABHOBECHE U IPOUCXOIUT cMeHa 3HaKa AG.
3ananme 2. Bprucrure TerioBoit ekt peakumn 3FesOgk) + 8Alk) =
4AI0s3K) + 9Fek), MOIB3YsCh CTAHAAPTHBIMHM SHTAIBIHMAMA 00pa30BaHMS
pearupyroimx BeriectB (mpwiokeHne 3). CKOJIbKO TEIUIOTHI BBIICIHTCS
(mornotuTcst) pu 00pa30BaHUH BelliecTBa Fe B kommdectse 56 1?7
3aganue 1. TemneparypHbiii ko3pduiuent peakuuu paBeH 2,5. Kak
Tema 4. MU3MEHUTCS CKOPOCTh PEAKLUU: a) IPU MOBBIMIEHUN TeMneparypsl oT 60
XuMH4yecKas 10 100°C; 6) npu oxJaxkaeHUH peakinoHHoU cmecH oT 50 o 30°C?
KHHETHKA H 3aganue 2. [{ns o6patumoii peakiun FesOsx) + Hary = 3FeO) + H20q
XHMHYecKoe 3alUIINATE BbIpaXKEHUE KOHCTaHThI paBHOBecHss AHC, xJlx =+ 69,8.
paBHOBecHe [TpenioxxuTe crocoObl yBeINYeHUsI KOHIIEHTPALIUH TPOAYKTOB PEAKIIUH.

Tema S. PacTtBopbl

3apanme 1. B 180 M Boas! pactBopeno 20 r cynbhaTa MapraHua.
[Tomyuwcst pactBop mioTHOCTHIO 1,101 /M1, Beraucnure MomsipHyto,
HOPMAaJIbHYIO, MOJISUIbHYIO KOHLIEHTPALMK U MacCOBYIO JOJIIO
PacTBOPEHHOI'O BELIECTBA.

3aganue 2. CocTaBbTe MOJIEKYJIIPHBIE U HOHHO-MOJIEKYJISIPHBIE
ypaBHEHUS PEaKIMii B3aUMOICHCTBUS B PACTBOPAX MEKY:




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

NH4OH u MnCly; H2SO4 u Ba(OH):>.
3aganme 3. CocTaBbTE€ HMOHHO-MOJICKYJISIDHBIE M MOJICKYJISIPHBIE
ypaBHenusi ruaponusa coneil Na2SiOs, SbCls, Rb2SOs. Kakoe 3nauenue
pH (>7, <7) uMer0T pacTBOPHI TUX COJICH?

Tema 6.
OKHCINTEIbHO-
BOCCTAHOBHUTEJLHEIE
CBOMCTBAa BelleCTB

3aganune. MeTo0M 3JEKTPOHHOTO OasiaHca Mmo0epuTe KO3 PHUIUEHTH B
YPaBHEHUSX, YKOKUTE OKUCIUTEIh U BOCCTAHOBUTEIb, HAITUIIINTE
AIIEKTPOHHBIE YPaBHEHUS MPOLIECCOB OKUCICHUS U BOCCTAHOBIICHUS
H3PO3 + KMnOg4 + H2SO4 = H3PO4 + MnSO4 + KoSO4 + H20

CuSO4 + H3PO2 + H20 = CuH + H3PO4 + H2SO4

Tema 7.
DIeKTPOXMMHUYECKUE
CHCTEMBI

3aganue 1. /{5 ranpBaHUUYECKOTO 3JIEMEHTa, 00Pa30BaHHOTO
TUTACTUHAMU U3 METAJJIOB

Zn u Ag , NOrpy>XEHHBIX B PACTBOPBI UX COJICH C KOHIIEHTPAIIMEH HOHOB
METaJIJIOB

A™ =0,01 u B™ =0,05

1) cocraBbTE CXEMy rajibBAHUYECKOTO DJICMEHTA;

2) HAIUIIUTE YPaBHEHHUS 3JEKTPOIAHBIX MPOIIECCOB M TOKOOOpa3yroIiei
peaKIuu;

3)  paccuuTaiiTe 3JeKTPOABIKYIIYIO CHITY FaJIbBAHUYECKOTO JICMEHTA.
3aganue 2. CocTtaBbTe ypaBHEHUS 3JIEKTPOJIHBIX IPOLECCOB (aHO[
WHEPTHBIN) U MOJIEKYJIIPHOE YPaBHEHUE PEAKIINH, TPOXOIAIICH Mpu
AIIEKTPOJIM3E pacIllaBa WK pacTBopa aiekrponuta pacmias CaClz.
Brruncnute Maccy MeTasia BEIACTUBIIETOCS Ha KaTOE, eCIH
AJIEKTPOJIN3 MPOBO WM TipH cuiie Toka A =10,0. B TeueHue BpeMern = 2,5
4.Brixon mertamia no Toky Bt cocraBun  98%.

3aganue 3. CocraBbTe ypaBHEHUS 3JIEKTPOIHBIX MPOIIECCOB U
MOJIEKYJISIPHOE YPaBHEHHE PEaKIUH, IPOTEKAIOIICH TPH
AIIEKTPOXUMUYECKON KOPPO3UH rasibBaHonapel: Pb - Sn

a) B KUCIIOH cpefe;

0) B aTMoc(epe BIaXXHOTO BO3/1yXa.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «XuMHYecKas TePMOANHAMHUKA»

Sk~ wdE

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: TOHITHE CUCTEMBI, BUJIBI CHCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Padora. Terutora.

[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

OHTaNBNUA KaK (GYHKLUSA COCTOSHUS CUCTEMbI. DHTANbIINSA 00pa30BaHMs BEIIECTBA.
TeroBoit >dextT xumuueckoil peakuuu. DakTopbl, BIMSIONIME Ha TEMJIOBOU

XUMHUYECKON peaKIuH.
7 Tepmoxumus. 3akoH ['ecca.
8.  CneacrtBus u3 3akoHa ['ecca.
9.  DHrpomnus kKak GYHKINS COCTOSHUS CHCTEMBI.
10. Bropoii 3aKOH TepPMOAMHAMUKH.
11. Tperuii 3aK0H TEPMOTUHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMOpOU3BOIBHOTO MIPOTEKAHUS XUMHUECKUX PEAKITHIA.

KOHTpOJII)Hble BOIIPOCKHI IO TEME «XuMHuUyeckass KHHETHKA»

™=

Xumudeckass KHHETHKA. CKOpOCTB XHUMHYISCKOMN pP€aKru U METOJBI €€ PECTYJIUPOBAHUSA.
Brusaue KOHICHTpAIMKU HAa CKOPOCTH XUMHYECKOM pCaknuun (3aKOH HeﬁCTBYIOHIHX MaCC).

3.  BumsHue Temmneparypsl Ha CKOPOCTh XUMHUECKOM peakiuu. [Ipasmno Bant — [N'odda.

¢ dekr
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Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUM. Y paBHEHHE AppeHuyca.

Teopust nepexogHOTO KOMIUIEKCA. DHEPreTUYEeCcKas Juarpamma.
KpuBas MaxkcBemia — bonsiimana. DHepreTuueckuii 6apnep.
Karanutrnueckue cuctemsl.

BiistHue xaranusaropa Ha CKOPOCTb XMMUYECKON PEAKIUU.
["'oMOreHHbIi ¥ TeTepOreHHbI KaTaaus.

KonebarenbHble peakuuu.

Xumuyeckoe paBHoBecre. OOpaTuMble U HEOOPATUMBIE PEAKIIUU.
KoHcTaHTa XUMHUYECKOTO paBHOBECHS.

Cwmemenne xumudeckoro pasHoBecus. [Ipunnun Jle-Illarense.
BiusiHMe KOHIIEHTpALMH, JABJIECHUS U TEMIIEpaTyphbI.

®a30BbIE pABHOBECHS.

@dazoBble AMarpaMMsbl J1J11 OAHOKOMIIOHEHTHBIX CHCTEM.

KonTpoJibHbie Bonpockl 1o Teme «PacTtBopb»

[lonsiTue pactBopa. PactBopuMocTs BeniecTBa. PactBopuMocTs rasa.

PactBopsl. CrocoObl BBIpaKEHHSI KOHIICHTpPALMUM PacTBOPOB (MaccoBas MAOJS, MOJSIpHAs
KOHIIEHTpAIUs1, MOJISIPHAs KOHIIEHTPALKs SKBUBAJIEHTa, MOJIbHAS JIOJIS, TUT).

Konnurarueasle cBOMCTBA pacTBOPOB. M ieanbHbIi pacTBOp.

3axonsl Payns: I (Tonometpuueckuit) u Il (30ynnnockonuueckuil 1 KPHOCKOMUYECKHIA ).

OcMmoc. OcmoTtrueckoe napienue. Cxema 0CMOMETpA.

KuciioTHO-0CHOBHBIE B3aMMOJICHCTBHS BEIECTB.

Honnast Teopusi KUCIOT U OCHOBaHUM AppeHuyca. OCHOBHBIE MOHSATUS U IMOJIOXKEHUS TEOPUU
Appennyca.

Hucconmanusi KUCJIOT, OCHOBAaHUM M COJEH C TOYKH 3pEHUS] MOHHOW TEOpHUH AppeHuyca
(mpumepsr).

Crenens aucconuanuu. CHIbHBIC U C1a0bIe JIEKTPOITUTHL.

Hucconmanus cnadbix 3nekTposnToB. KoHcTaHTa AMcconnalium.

3akoH pa3basnenus OcTBanb/a.

Peakiiun nOHHOro 0OMeHa MEXAy JIEKTPOJIUTaMu (Ha MpUMepe peakiuil o0pa3oBaHus ci1aboro
AJIEKTPOJIUTA, OCAJIKA U Ta3a).

ITpon3BeneHne pacTBOPUMOCTH.

HonHoe npousseneHne BoAbl. BOTOPOIHBIN U THAPOKCUIIBLHBIN MOKa3aTeu.

I'upponus comeit. TUIBI TUAPOIN3A COJICH.

KonnuecTBeHHBIE XapaKTEPUCTUKH MPOIIECcca THIPOIHU3a.

@DakTOpBl, BAUAIOIIUE HA TPOLIECC THAPOIN3A.

KOHTpOJILHLIe BOIIPOCHI 110 TEME «I[ncnepcnble CUCTEMBbD)

I'ereporennsie cMecH. JlucniepcHbIe CUCTEMBI.
HucnepcHocts. Knaccudukanuu AucrepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguiisHbie 1 1M0(OOHBIE KOJIOUIBI.
Crioco0b! nostyueHus KOJUIOUIHBIX PaCTBOPOB.

CrpoeHre KOJTOUTHBIX YaCTHLL.

IIpaBuno dasuca — [leckona.

Y CTONYMBOCTD KOJIOUAHBIX cucTeM. CTaOMIIN3aTophl.
Koarymsiuust nuo@uiibHbIX U JIHOGOOHBIX KOJTOUIOB.
CenumeHTanus KOJIOUIOB.

Koarynmsanust KoJTOMAHBIX paCTBOPOB JIEKTPOIUTAMMU.
[TpaBuno Hlynsue — [Napau. Koarynaupyromas ciocoOHOCTb.
OnTuyeckre CBONCTBA KOJIJIOUTHBIX PacTBOPOB.
DNEeKTpUYECKHE CBOMCTBA KOJUIOUHBIX PACTBOPOB.
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KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHI.
OKHCIUTENIbHO-BOCCTAHOBUTEIHLHBIE CBOWCTBA BEIIECTB.

Baxxueiliye okuciIuTe I U BOCCTAHOBUTEIH.

Tumbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PeaKUid (IpUMEPHI).
OKHCITUTENIbHO-BOCCTAHOBUTEBHBIN MOTEHIIUAI.

VYpaBuenue HepHcra.

CocraBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.
Hanpapnenue OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «DIeKTPOXUMHYECKHE CHCTEMbI»

DnekTpoxumMmudeckue cuctembl. Kimaccudukanus 31eKTpOXUMUYECKIX MTPOIECCOB.
DNIEKTPOXUMHUYECKHE MTPOLECCHI, IPOTEKAIOIUE HAa IPAHULIE Pa3/iesia «MEeTallll — pacTBOP».
INanpBannveckuii 35memMeHT Jdanusmsa — SIkoowu.

DNEKTPOABUKYIIAsl CUJIa TaJbBAHUYECKOIO AIEMEHTA.

N3mepeHne BIEKTPOAHBIX MMOTEHUMANIOB. Psn  CTaHAAPTHBIX 3JEKTPOJIHBIX MOTEHIUAJIOB.
CBolicTBa METAJIJIOB B COOTBETCTBUHU C UX ITOJIOXKEHUEM B PSIly HANIPSIKEHUM.

Ypasuenue Hepucra.

DJEeKTPOIN3 pacIjiaBoB U pacTBOpoB. KaToaHble M aHOAHBIE IIPOLIECCHI.

O6benunenHsbiit 3akoH Papazes. Beixoa 1o TOKy.

Koppo3zus meramios. Knaccudukanms KOppo3nOHHBIX MPOLIECCOB.

Xumuueckasi KOpposusi.

DNEeKTpOXUMHUUECKass KOppo3usl. AHOAHOE OKHUCIIEHHE MeTajlla M KaTOJHOE BOCCTaHOBJIEHUE
OKHCITTUTES.

[Tpumepsl KOPPO3UU B KUCIIOH cpefie U aTMOCHEPHOM KOPPO3HUH.

CKopocTh KOppO3UH.

3amuTa METauioB OT KOPPO3HUH.

3alUTHBIE TOKPBITHS.

DNIEKTPOXUMHUYECKHE CIIOCOOBI 3aLIUTHI OT KOPPO3UU METAIIIOB.

XVMMHYECKNE UCTOYHHUKH TOKA. |'albBaHUYECKHM 2IIEMEHT.

XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XVMMHYECKNE UCTOYHUKH TOKA. TOIIMBHBIE JIEMEHTHI.

7. OueHOYHBIE CPEACTBA AJIsl POBEACHUs IPOMEKYTOYHOM aTTeCTANMHI
[IpomexyTouHas  aTTecTalds UMEET  LEJIbI0  ONPENEIUTh  CTENEeHb  JOCTHKEHUS

3aIlJTaHUPOBAHHBIX PE3YJILTATOB O6y‘{eHI/I$I MO JUCIUIIIIMHE 3a OHpC,[[CJ'IGHHHfI nepunon 06y"IeHI/I}I.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHHs] W OLICHOYHbIC CpPeACTBA /JJsi IPOBeJCHUSs

NMPOMEKYTOYHOM aTTeCTALMH:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-4

TOTOBHOCTBLIO COUYCTATh TCOPHIO U NPAKTUKY JJIA pCIICHUA MHKCHCPHBIX 3a1a4

3HaTh

- OCHOBHBbIE XHMHYECKHE ITOHSITHS,
[IOJIOXKEHUS U 3aKOHBL;

- COBpPEMEHHBIEC HaIpaBJICHUS
Pa3BUTHS HAYYHBIX TCOPUH;

- METOJBl  TEOPETHYECKOI0 M
IKCIIEPUMEHTAIHLHOTO HUCCIICIOBAHUS
B 00JIACTH XUMHU

Ilepeuens meopemuueckux 6onpocos:

1. OcHOBBl XUMHYECKOH TEPMOAMHAMUKH: CHCTEMA, TEPMOJMHAMUYECKUE IapaMeTpbl
CUCTEMBI, PYHKIIUU COCTOSIHUS cucTeMbl. [1epBblil 3aKOH TEpMOIUHAMUKH.

2. DHepreTuKa XMMHYECKHX IPOIIECCOB.

3. Ouranbnus. 3akoH ['ecca u cnencTBus U3 Hero.

4. Outponus. YpaBHeHnue bonpiimana. Bropoii u TpeTuil 3akoHbl TEPMOAMHAMUKH.

5. Dueprus ['u66ca. HanpaBneHnuss XuMHU4ECKUX MTPOLIECCOB.

6. Xumnueckas kuHeTHKa. CKOpOCTh XMMHUYECKOW peakuuu. CpenHsis U UCTHHHAsS CKOPOCTH
peakuuu. Kunetnueckas kpusasi.

7. CKOpPOCTb peaklliy U METObI €€ peryIupoBaHUsl.

8. Bnusnue Temneparypsl Ha ckopocTh peakuuu. [Ipasuno Bant-T'odda.

9. DHeprus akTHBalUWU. AKTHUBUPOBAaHHBIN KOMIUIEKC. Y paBHEHHE AppeHHyca.

10. KaTtanuzaTopsl ¥ KaTaJIUTHYECKUE CUCTEMBI. [ OMOTe€HHBIN KaTajus.

11. Karanuzatopbl U KaTaJIUTUYECKHUE CUCTEMBI. [ eTepOoreHHbIi KaTanus.

12. Xumnueckoe paBHoBecre. KoHCTaHTa XUMHUYECKOTO paBHOBECHSL.

13. Cmemenue xumudeckoro paBHoBecus. [Ipunmmmn Jle [laremnse.

14. PactBopbl. CiocoOBI BbIpaske€HHsI KOHLEHTPAIlUK PacTBOPOB.

15. PactBopsb! 2nekTpoauToB. CTeneHb U KOHCTAHTa 3JEKTPOIUTUYECKON TUCCOIMalnu. 3aKoH
pa36asnenus OcTBaibaa.

16. Inccoumanst KUCIOT, OCHOBAHHM, CoJeil. AM(OTEpHBIE JIEKTPOJIUTHL.

17. PactBopumocTs. IlpousBeneHue pacTBOpUMOCTH. YCJIOBHE OOpa3oBaHMsI U PACTBOPEHMS
0CaJIKOB.

18. uccoumanus Boasl. MoHHOe mpou3sBeneHue Boasl. pH.

19. T'uapomnus coneii. CTeNeHh U KOHCTaHTA THAPOJTU3A.

20. ducnepcuble cuctembl. Kimaccudukarus. JInopunsHble 1 110(GOOHBIE KOJUIOUIBI.

21. CtpoeHue KOJUTOUTHBIX YaCTHII.

22. Koarynsiusi KOJUIOMTHBIX PacTBOPOB.

23. OKHCIUTEBHO-BOCCTAHOBHUTEIBHBIE CBOMCTBa BemecTB. Kiaccudukanus OKHCIHTEIHHO-
BOCCTAHOBUTENIbHBIX PEAKIUH.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

AJIEMEHT OueHouHbIe CpeIcTBa
KOMITCTCHIINH 00yueHms
24. DnekTpoXuMHYEeCKue CUCTEMBI. 3akoHbl Dapanes. DIeKTpOoaHBINA MTOTEHITHUAI.
25. I'anpBannveckuii anemMeHT Jlanuaisa SIkoOu.
26. DIEKTPOXUMHYECKUE CUCTEMBI: 3JIEKTPOJIM3 paciuiaBoB. [I[puMeHeHne 3aeKTpon3a.
27. DnekTposin3. AHOIHBIA U KaTOHBIA MPOIECCHI IPH AIEKTPOJIU3e pacTBopoB. [IpumeHenue
AEKTPOJIN3A.
28. Kopposus. Buabl koppo3un. CriocoObl 3alIUTH METAIJIOB OT KOPPO3HH.
YMeTb - pemaThb  pacyeTHbIE  3aJa4M Ilpumepnvle npakmuueckue 3a0anusn:
MIPUMEHUTEITEHO K MaTepuany 1. HammcaTh 3JIEKTPOHHBIE YpPAaBHEHHS JJIEKTPOIHBIX IIPOIIECCOB, YpPaBHEHHWE CYMMAapHOM
MIPOTrPaMMBl; TOKOOOpa3yroleil peakuuu, BeIYUCIUTh, DJ[C ralbBaHMYECKOTO 3JEMEHTa, €CIM KOHILEHTpPalUuu
- IPOTHO3MPOBATH  BO3MOXHOCTH | HOHOB MeTa/mioB paBHbL: [AlI¥*]=0,001 momns/1, [C0%**]1=0,1 Momns/m.
MPOTEKAHUS CaMOTIPOU3BOJIbHBIX 2. Hanncath MOHHBIE U MOJIEKYJSpHBIE YpaBHEHUS peakuuii ruaponusa coieit: KsPOs; NaxSOs;
MIPOIIECCOB B paznuunsbix | ZnCly.

XUMUYECKUX CUCTEMAX;
- COYeTaTh TEOPHUIO U NMPAKTUKY AJIA
peLICHUSA NHKEHEPHBIX 3aa4

3. 3aKOHYUTH YpaBHEHHs peaKlUii, HAMKCAB UX B MOJIEKYJISPHOU U MOHHOM opmax:
Al(OH)3 + NaOH —, K>,CO3 + H2SO4 —, H2S + KOH —.

4. B 2 1 pactBopa ruapokcuaa xanbius conepxkurcsa 478,8 v Ca(OH),. IlnotHOCTs pacTBOpa
1,14 r/mn. Paccuuraiite: o(Ca(OH)2); Cm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHHS OKACIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIAN:

K2Cr207 + FeSO4 + H2SO4 — , KMnO4 + NaSO3 + H20 —.

6. Hanucarp DSJEKTPOHHBIE YpaBHEHHUs JJIEKTPOJHBIX IIPOLIECCOB, YpPaBHEHHE CYMMapHOU
TOKOOOpa3yromei peakuuu, BeMUCIUTh DJC raapbBaHUYECKOTO 3JEMEHTA, €CIU KOHIEHTpaIluu
MIOHOB MeTa/IoB paBHsl: [Mn?*]=0,01 moms/1, [Au®*]=0,1 Moms/m.

7. 3aKOHYUTH YpaBHEHUsI peaklUii, HaKMCcaB UX B MOJIEKYJSIPHOW U MOHHOM popmax:

NH4OH + HNO3 —, Zn(OH)2 + NaOH—, AIPO4 + Na2SO4 —.

8. Hamucath ypaBHEHHUs peakiuii THaposin3a B MosiekysipHoM U noHHOM BHe: Alx(SO4)3, KCI,
Na2SO:s.

9. Hammcars 53JIEKTPOHHBIE YPAaBHEHMs DJIEKTPOIAHBIX ITPOLIECCOB, YPABHEHUE CyMMapHOU
TOKOOOpa3yromei peakuuu, BeIMUCIUTh D/IC raqpBaHHYECKOro 3JIEMEHTA, €CIIM KOHIEHTpaluu
FIOHOB METaJlIoB paBHEL: [ZN?*]=0,01 momns/m, [Cu*]=1,0 Momb/m.

10. Cynbdat amomunust Maccoit 36,4 r pacrBopuiu B 100 r Bojsl. [II0THOCTH MOTYy4EHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cm; N(AI2(SO4)3) u N (H20); T.

11. Hanmcarh 3I€KTpOHHBIE YPaBHEHHs DJIEKTPOAHBIX IPOLIECCOB, YPAaBHEHHE CyMMAapHOMU
TOKOOOpasyromel peaknuu, BeMUCIuTh JJC ranpbBaHUYECKOTO JIEMEHTA, €CIM KOHIICHTPAIUH
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MIOHOB MeTalIoB paBHbL: [Mn?*]=0,01 moms/1, [Ag*]=1,0 Mos/1.

12. 3aKkOHYUTH YpaBHEHHUS PEAKLMH, HAIIMCAB UX B MOJIEKYJISIPHOM M MOHHOM BHJIE:
MnS + H2SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOJUHAMUYECKYIO BO3MOXKHOCTh TMpoTekanus peakuuu CaOg) + 2 Cy) =
= CaCy () + CO), AHr = 460 kIx mpu cTaHIapTHBIX yCiIOBUsAX. PaccunTaiiTe TemnepaTypy Hadasia
peakiuu, eciu  S(Ca0)=38 Jx/monb'K; S(C)=6 [Ix/monsK; S(CaCz)= 70 [lx/monbK;
S(CO)=197 dx/monn-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI:

KMnOs + NaNO> + H2SO4 —, Cr2(SO4)3 + Br2 + NaOH —.

15. Omnpenenure TEPMOAMHAMUYECKYIO BO3MOXKHOCTh mpoTekanus peakuuu 2 Cly ) + 2 HoOq
=4 HCly) + O2 (), AHr = 115,6 x/[)x mpu CTaHAapTHBIX YCIOBHsAX. Paccumraiite Temmepatypy
navana peakuuu, eciau S(Cl2)=223 Jx/monb-K; S(H20)=189 JIxx/mons K; S(HCl)= 187 Ix/mons-K;
S(02)=205 JTxx/momas-K.

16. Haniucath ypaBHEHUsI peakiuii ruiposin3a B MosiekysipaoM 1 nonnom Buze: CrClz, NaNOg,
K2COs.

17. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINNA:

K2Cr207 + NaxSO3z + HaSO4 —, KMnO4 + NaNO2 + H20 —.

18. T'omoreHHast peakuus NpoTekaeT Mo ypaBHeHHIO Hz ¢ + 2 ¢ = 2 Hly). Hauampnas
KOHIIEHTpauus Bogopoaa 2,1 monw/n, nona 1,5 monb/n. Bo ckosibko pa3 M3MEHHTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

19. B 640 mn Boasl pactBopuin 160 T xnopuna sxenesa (I1I). [I1oTHOCTH MONTy4eHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cwm; Co; Cm; N(FeCls) u N (H20); T.

20. Omnpenenure TEPMOJMHAMUYECKYIO BO3MOXHOCTb NMpoTeKaHus peakiuu CSy ) +3 Oxn=
=CO2 (n + 2 SOz (1), AHy = -1075 /I mpu cTaHAApTHBIX ycloBHsX. PaccuuTaiiTe Temmneparypy
navana peakuuu, eciu S(CS2)=151 Jx/monb-K; S(02)=205 Tx/mons K; S(CO2)= 213 Jx/monb K;
S(S02)=248 JTrx/monbK.

21. Peaknusa uaer mo ypaBHeHHIo: 2 Hx ) + S2 ) = 2 HoS(y. HavanpHas KOHIICHTpaIus
BOJIOpOJIa 2 MOJIB/J, cepsl 1,5 Monb/n1. OnpenenuTe BO CKOJIBKO pa3 M3MEHUTCS CKOPOCTh PEAKLIUHU K
MOMEHTY, Korjaa npopearupyet 0,7 Moib/1 Bogopoa?

22. Onpenenure TEPMOJAUHAMUYECKYIO BO3MOKHOCTD MPOTEKAaHUA peakuuu 2 ZnS ) + 3 Oz =
=2 2Zn0 ) + 2 SOz (), AHr = -890 x>k mpu cTaHAapTHHIX YCIOBUSX. Paccumraiite Temmneparypy
Havana peakiuu, eciu S(ZnS)=58 Jx/monb K; S(02)=205 x/monbs K; S(ZnO)= 44 JIx/moinb K;
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S(S02)=248 JTxx/moab-K.

23. HavanbHbIe KOHIIEHTPAIIMU UCXOAHBIX BemecTB B peakiuu: 2 SO () + Oz ) = 2 SO3 () ObLIH
paBHsbl 1,8 Mosib/1 SOz u 2,4 moib/11 O2. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKII K MOMEHTY,
koraa npopearupyet 0,8 mosn/in SO2?

24. B pactBope oprtodochopHoit kuciaorel Maccoit 1200 r um miotHocThro 1,153 r/mMn
coaepxutcs 312 r HsPOas. Paccuuraiite: w(H3PO4); Cvm; Cox; Cm; N(H3PO4) u N (H20); T.

Brnagets - HaBbIKAMU MPUMEHEHUS OCHOBHBIX Ilpumepnvle npakmuyeckue 3a0anus:

XAMHYECKHAX 3aKOHOB B
podecCHoHaAIbHOM IeATSIIBHOCTH;

- MPAKTUICCKIUMHI HaBBIKaMU
TEOPETUYECKOIO u
AKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS
B 00JIACTH XUMUHU

1. dnst peakuuu CHy ) + CO2 ) = 2 CO () + 2 Ha () onipeaenute BO3MOKHOE HApaBIICHHUE
CaMOIPOM3BOJILHOTO TEYEHMs PEAaKLUUU IPH CTAHJAPTHBIX YCIOBUAX W NpH  Temmeparype T
=927°C, eciu TennoBo# YQQPEKT peakIny 10 3aJaHHOH TeMIEepaTyphl He M3MEHHUTCS. YKaKHTE: a)
BBIJICJIACTCSl WIIM TIOTJIOLIAETCS SHEpPrus B XOJ€ peakuuu; 0) NpUUMHY HaWJEHHOTO W3MEHEHUs
sHTponuu. Paccunraiite TemnepaTypy Hadajaa peakiuu.

2. BolpaszuTe uepe3 KOHLUEHTpAlMKU PEareHTOB KOHCTAaHThl PAaBHOBECHUS CIICAYIOIIUX peaKIuil
N2y + 3 Hae) = 2 NH3p, AH = -92,2 k/[x. Ykaxkute HampaBlieHHE CMEHICHUS XUMHUYECKOTO
pPaBHOBECHsI 3THX PEaKLUi: a) NpU MOHMKEHUH TeMIIepaTyphl, €ClIU JaBJIeHUE MOCTOSHHO; 0) Ipu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpAaTypa MOCTOSHHA.

3. CKONbKO MWIIMIUTPOB 96%-HOr0 pacTBOpa CEpHON KUCIOTHI C IJIOTHOCTBHIO 1,84 r/min
notpedyetcs nis npurorosienus 2 i1 0,25M pactopa?

4. Kakuwe w3 cnenyromux coneit noasepratorcs ruaponusy: NazSiOs. Cu(NOs).. KBr?
CocraBbTe MOHHBIE M MOJEKYJSIPHBIC YpPaBHEHHUS THUIPOJM3a COOTBETCTBYIOIIMX cojeil. Kakoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX COJIei?

5. 3onb runpokcuaa Maraus nonaydeH myrem cMmemmBanus 0,02 1 0,011. pactBopa MgClz u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsii 4acTUI] MOJTYYEHHOTO 30/ W HaIMIIUTE
(bopMyTy €ero MUIIEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CHIIy U ONPEIEINTE HalpaBICHUE CaMOIPOU3BOJIBHOTO
MPOTEKaHUs pEeakUuu TMpU CTAHJAPTHBIX YCIOBUSAX, MHCIONb3yd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTaHOBUTENBHBIX MoTeHuuanoB HJ + H3POs — J2 + H3PO3 + H20.

7. TlpuBeauTe cxXeMbl 3JEKTPOJHBIX MPOLECCOB M MOJEKYJSpPHbIE YpaBHEHUS peaKLui,
NPOTEKAIOIINX NPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQXXHOM Bozayxe. Omnpenenure yObUIb Macchl aHOAA MPU KOPPO3UU B Kuciol cpene 3a 20 MuH,
€CIIi CKOpOCTh Kopposuu coctapmia 0,01 r/4.

8. CocTaBbTe NEKTPOHHO-MOHHBIE YPAaBHEHHMsI SJICKTPOJHBIX MPOIIECCOB (aHOA UHEPTHBIN) U
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MOJIEKYJISIPHOE YpaBHEHHE PEaKIuu, MPOUCXOAAIIEH npu anekTpoiuse pactBopa CoSOs,
Beruucnute pakTryeckoe KOJIMUECTBO METalIa, MOJyY€HHOTO Ha KaTOoJIe TIPH JIEKTPOIIH3E
Co(NO3)2, eciu 37eKTPOIIH3 POBOAMIM B TedeHuH 1 4. Beixoa Metasia mo Toky coctaBui 85%.
YkaxuTe BO3MOKHbIC MPUUMHBI YMEHBIIIEHUS BBIX0/Ia METaJIIa 110 CPABHEHUIO C PACUECTHBIM.




0) Ilopsaiok nMpoBeaeHUsI MPOMEKYTOUHON ATTECTAUM, OKA3ATe/IM U KPUTEPUU OLleHUBAHUSA:

[IpomexyTouHas arrecTanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHYECKHE BOMPOCHI,
MO3BOJISIONINE OLEHUTh YPOBEHb YCBOGHHS OOYYaIOUIMMHUCS 3HAHWM, W TPAKTUYECKUE 3aJaHus,
BBISBJISIIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BIaJICHUHN, POBOIUTCS B hopMe IK3aMeHa.

DK3aMeH 10 JaHHOM JUCHUIUIMHE IPOBOJUTCS B YCTHON (hOpMeE 1O SK3aMEHAIMOHHBIM OHJIeTaM,
KKl U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOMPOCA M OHO MPAKTHUECKOE 3aJaHHe.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA.

— Ha OLEHKY «OTJIH4YHO» (5 OamioB) — oOydaroImuics JIEMOHCTPUPYET BBICOKUN ypOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHI[MI1, BCECTOPOHHEE, CUCTEMATUYECKOe U IIyOOKOe 3HAHUE Y4eOHOTO
MaTtepuaia, CBOOOJHO BBIMOJNHSACT MPAKTHYECKHE 3aJaHusi, CBOOOJHO ONEpUPYET 3HAHHIMH,
YMEHHSIMH, IPUMEHSIET UX B CUTYalUsIX MOBBIIICHHON CJIOKHOCTH.

— Ha OIEHKY «Xxopomo» (4 Oamra) — oOydJalImUKCS JEMOHCTPUPYET CpPEAHHH YpPOBCHB
c(OPMUPOBAHHOCTH KOMIICTCHIIMI: OCHOBHBIE€ 3HAaHUS, YMEHHUS OCBOCHBI, HO JOIYyCKAalOTCs
HE3HAYUTEIIbHBIC OIMMOKH, HETOYHOCTH, 3aTPyIHEHUS MPU aHATMTUYECKUX OIepalusax, MmepeHoce
3HAHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIC CUTYAIUH.

— Ha OLIEHKY «y/0BJIETBOPHUTEJBHO» (3 Oaiia) — o0yyaromuiicst 1eMOHCTPUPYET MOPOrOBbIN YPOBEHB
c(OPMUPOBAHHOCTH KOMIIETCHIIUNA: B XOJ€ KOHTPOJIbHBIX MEPONPUSATHI AOMYCKAIOTCA OIIMOKH,
MIPOSIBIIICTCS. OTCYTCTBUE OTHCIBHBIX 3HAHWW, YMEHHWH, HABBIKOB, OOYYAIONIMICS HWCIBITHIBACT
3HAYUTENIbHBIE 3aTPYIHEHUS MPU ONEPUPOBAHUU 3HAHHUSIMH U YMEHHUSMHU IPHU UX MEPEHOCE HAa HOBBIC
CUTYyallUH.

— Ha OLIEHKY «HeyI0BJIeTBOPUTEILHO» (2 6amia) — oOyJaromuiics 1eMOHCTpUPYET 3HaHUS He Oolee
20% TEOpeTHYECKOro Marepuaya, JOIMYyCKAaeT CYIIECTBEHHBIC OIMMOKH, HE MOXET I10Ka3aTh
MHTEJUIEKTYalIbHbIE HABBIKU PELICHUS MPOCTHIX 3a/1a4.

— Ha OICHKY «HEY/JOBJIETBOPUTEJbHO» (1 0amr) — oOydJarommiics HE MOXKET TMOKa3aTh 3HAHUS HA
YPOBHE BOCIIPOU3BEACHUA U OOBSICHEHUsS HHPOpPMAIMU, HE MOXKET MOKa3aTh HHTEJUICKTyalbHbIE
HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

8. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE 0DecTieYeHUe TN CIUTIIHHbI

a) OcHoBHas1 MTEpPaTYpA:

1. OcnoBbl xumuu: yue6Huk / B.I'. UBanos, O.H. I'ea. - M.: KYPC: HUL] UTHOPA-M, 2014.-
560c.: - (Boiciee oOpa3oBanme: bakanaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata o6pamenus: 14.10.2019). - Tekcr:
JJIEKTPOHHBIN.

2. Komsina, JI. I'. Xumus : yuebnoe nocodbue / JI. I'. Konsima, JI. T'. Tapactok ; MI'TY. -
Maruuroropek : MI'TY, 2015. - 1 anekrpos. ont. auck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/
21.pdf&view=true (mata oOpamenusi: 14.10.2019). - MakpooObekT. - TeKCT : SMEKTPOHHBINA. -
Ceenenus goctynHsl Takke Ha CD-ROM.

0) JonosHuTeabHas JuTeparypa:

1. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensuuk, O. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuii roc. Texaudeckuil yu-T uM. I'. . HocoBa. - Marnurtoropck : MI'TY
um. I. W. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. oskpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara obOpamenus: 14.05.2020). - MakpooOBeKT. - TEKCT : AJIEKTPOHHBIN. -
Ceenenus goctymHbl Takke Ha CD-ROM.

2. Mensnuk, H. JI. [lucnepcusie cucremsl : npaktukyM / H. JI. Mensguuk, 3. P. Myminna,
O. A. Mumypuna ; Marautoropckuii roc. Texunueckui y-T um. I'. M. HocoBa. - Maruuroropck :
MI'TY wum. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ Tturyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara ob6pamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
Ceenenus goctynssl Takke Ha CD-ROM.
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3. Komsma, JI. I'. OxucnuTeabHO-BOCCTAHOBUTENbHBIE peakiuu. OCHOBBI JJICKTPOXUMHUU :
yuebnoe nocodue / JI. I'. Konsina, O. P. Mymnuna ; MI'TY. - MaFHI/ITOFOpCK : MI'TY, 2015. - 58 c. :
Wi, TaomI. URL
https /Imagtu.informsystema.ru/uploader/fileUpload?name=1147. pdf&show dcatalogues/1/1121163/1
147 .pdf&view=true (mara obOpamenus: 14.10.2019). - MakpooObeKT. - TEKCT : AIEKTPOHHBIA. -
Nmeercs nedaTHplil aHAJIOT.

4, Mumypuna, O. A. Xumuueckas kuHeTHKa. COCTOSIHUE XMMHYECKOTO PAaBHOBECHUS :
npaktukym / O. A. Mumypuna, 3. P. Mymnuna, O. B. EpmoBa ; MarHUTOropckuii roc. TeXHHUECKHUN
yH-T uM. ['. . Hocoma. - Marautoropck : MI'TY um. I'. 1. HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara ob6pamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AIEKTPOHHBIN. -
Ceenenus goctynssl Takke Ha CD-ROM.

B) MeTonnueckne yKa3anus:

1. Mumypuna, O.A. DHepreTuka XUMHUYECKUX IPOLECCOB: METOAMYECKHE YKa3aHUs K
nabopaTOpHBEIM paboTaM M0 JUCHUIUIMHE «XHUMHS» I OOYYalomMXCs BCEX HaIpaBICHUN
MOJIrOTOBKM U cHeluanbHocTel AHEBHOM (popmbl 00ydenus / O.A. Mumrypuna; MarHuToropckuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY um. I'. 1. Hocoga, 2016. — 11 c. —
TekcT : HenocpeACTBEHHBIN.

2. Komsama, JILI. Xwumudeckas TEepMOAMHAMHUKA: METOAWYECKHE  YKa3aHUSA  JUIS
CaMOCTOSITENIbHOW paboThl MO JUCHMIUIMHE «XUMMs» JUld OOy4aroIlMXCsl BCeX HalpaBlICHUI
MOJTOTOBKM M crnenuaibHOcTel Bcex (opm oOywenus / JLI. Komsma; MarHuTOropckuii roc.
texHnyeckul yH-T uM. I'. Y. HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocoga, 2020. — 18 c. —
Tekcr : HenmocpeICTBEHHBIMN.

3. Konsina, JL.I'. CKOpOCTh XMMHUECKUX PEAKLMH U XUMHUECKOe paBHOBecue: Mertoauueckue
yKa3aHU K JJa0opaTOpHBIM padoTaM MO AUCHUTUIAHE «XUMHUS JJIs1 00y4aroIuXcs BCeX HalpaBICHUN
MOATOTOBKHU U crnienranbHocTel Beex Gpopm ooyuenus / JI.I. Konsana, E.B. Tapaciok; Marautoropckuii
roc. Texunueckui yH-T uM. I'. Y. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoga, 2020. -8 c. —
TekcT : HermoCpeICTBEHHBIN.

4. PonuonoBa, H.M. Xumnueckas KuHeTHMKa. XHMHUYECKOE pPABHOBECHE: METOAMYECKHE
yKa3aHus Ui CaMOCTOATENbHOM paboThl MO AUCHUIUIMHE «XHUMHUSA» Ui OOYYalOIIMXCSl BCEX
HalpaBJIeHUW TOJATOTOBKM W crenuanbHocTe Bcex ¢opm oOyuenuss / H.M. Pomgmonoma, A.IL
ITonomapes; Marautoropckuit roc. texuudecku yuH-T uM. I'. 1. HocoBa. — Maruurtoropck : MI'TY
uM. I'. Y. Hocosa, 2020. — 20 c. — TekcT : HenmocpeACTBEHHbIH.

5. Uynposa, JI.B. PactBopbl: MeToauueckass pa3paboTka K J1abOpaTOpHbIM paboTaM 110
JUCHUIUTMHE «XUMHsI» 1715 00yJaroIlMUXcsl BCEX HAINpaBICHUM MOJITOTOBKU M CHELMAIBHOCTEH BCEX
¢dopm o6yuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuit roc. Texunueckut yu-t um. I'. 1.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — TekcT : HenocpeCTBEHHBIMH.

6. Uynposa, JI.B. PacTtBopsl: MeTonuyeckas pa3pabOTKa K CaMOCTOSTENbHOW paboTe o
TUCHUIUTNHE «XUMHS» A 00y4arolMXcs MO BCEM HAIpaBJIEHUSM MOATOTOBKU U CIELMATIBLHOCTAM
Bcex (opm obOydenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Munrypuna; MarHuToropckuii roc.
texHnyeckul yH-T uM. I'. M. HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocosa, 2017. — 26 c. —
TekcT : HenocpeACTBEHHBIN.

7. Konsna, JI.I'. KonmouaHsle pacTBOpBI: METOAMYECKHE YKa3aHUs K J1abopaTOpHOM paboTe 1o
TUCHUIUIMHE «XHUMUs» A 00ydaromMXCsl IO BCEM HAIPaBIEHHUSIM MOATOTOBKU M CIIEHUAIBHOCTSIM
Bcex (opm obyuenns / JI.I'. Komsina, JI.A. bonbstH; MarHUTOrOpCKuil TOC. TEXHUYECKUH YH-T UM. [,
N. HocoBa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2017. — 9 ¢. — TekcT : HemocpencTBEHHBIMH.

8. Komsama, JI.I'. OKMCIUTETHFHO-BOCCTAHOBUTEIIFHBIE PEAKIIMU: METOIMYECKUE YKa3aHUS K
nabopaTopHoil paboTe MO AUCHUILINHE «XUMUS» A 00YyYaIOIIMXCsl BCEX HANpPaBJICHUN MOATOTOBKU
u cnenuanbHocTel Bcex (opm oOyuenus / JL.I. Komsna, E.B. Tapactok; Maruutoropckuii roc.
texHuueckui yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY nm. I'. 1. Hocoga, 2020. — 10 c. —
TekcT : HemoCcpeACTBEHHBIM.

9. Komsma, JLI. OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIUU M 3IJIEKTPOXUMHUYECKHUE


https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true

MPOIIECCHl: METOAMYECKas pa3padOoTKa K CaMOCTOSTENbHOW paboTe st oOydJaromuxcsi M0 BCEM

HaIlpaBJICHUAM MOATOTOBKH U CICHUAJIIBHOCTAM BCEX

dopm obyuenus / JL.I'. Konsna, E.B. Tapaciox,

2.P. Mynnuna; Marautoropckuii roc. rexuudeckuii yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY
uM. I'. Y. Hocosa, 2017. — 41 c. — TekcT : HenocpeCTBEHHbIH.
10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE TIPOILECCH: METOJWYECKHE YKa3aHus K

nabopaTopHOi paboTe MO AUCHUIUIMHE «XHUMHUS»

JJIA O6y‘-IaIOH_II/IXCSI o BCCM HalpaBJICHUAM

MOATOTOBKA W CIEIHUATBHOCTSIM Bcex ¢opm oOyuenus / O.A. Mumypuna, H.U. Poamonosa;

MarsuToropckui roc. TeXHU4eCKui yH-T uMm. I'. M.

Hocosa, 2017. — 13 ¢. — TeKcT : HenmoCpeICTBEHHBIH.

HocoBa. — Maruuroropck : MI'TY um. I'. H.

r) [Iporpammuoe o6ecnieuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieueHune

Haumenoanue 110 Ne norosopa Cpox AeiicTsus

JIMLICH3UH

MS Windows 7 Professional (s 15571 o1 08.10.2018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional 1 757 17 o1 27.06.2017 27.07.2018

(m1st KITACCOB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpouHo

7Zip cB000THO pacrpocTpansemoe 110 OECCPOYHO

FAR Manager cB00O0HO pacnpoctpansemoe [10 OecCpoYHO

HpO(l)eCCI/IOHaJIbHI)Ie 0a3mbl JAaHHBbIX U I/IHq)OpMaIII/IOHHbIe CIIPaBOYHbLIC CHCTEMbI

HazBanue xkypca

CchlIIKa

OnexkTpoHHas 0a3a mepuonuMveckux usganuil East
View Information Services, OO0 «IBHUC»

https://dlib.eastview.com/

Hanuonanenass uHpOpMalMOHHO-aHATUTHYECKAS
cucrema — Poccuiickuii MHIAEKC  HAy4YHOTO
mutuposanus (PMHII)

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

IMTouckoBas cucrema Axamemus Google (Google
Scholar)

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

Nndopmanvonnas cucrema - EguHoe 0KHO
J0CcTyna K MH(QOpMaIMOHHBIM pecypcaM

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

denepanbHOe  rocyJapcTBEHHOE  OKOJKETHOE
YUpexKIACHUE «DenepabHBIA UHCTUTYT
IPOMBIIIJICHHON COOCTBEHHOCTH

URL: http://www1.fips.ru/

Poccuiickas I'ocynapcrBenHas o6ubnuorexka.
Karanoru

https://www.rsl.ru/ru/4readers/catalogues/

DnekTpoHHBIe pecypcbl Oubmuoreku MITY wm.
I'.1. HocoBa

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

9. MarepuaibHO-TEXHU4YECKOe O0ecneyeHne M CUUIIIUHbI

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOG o0OecrieueHue JUCIMITIIMHBI BKIIFOYACT:

Twumn 1 Ha3BaHUE aAyJuTOpun

OcHaleHue ayuTopun

JEKIUOHHOTO THIIAa

VYuyebHble ayIUTOPUH IS MynbsTUMEIUWHBIE CPEACTBA XpaHEHUs, Ieperadyn u
NIPOBEAECHUS 3aHATUU NpeAcTaBlIeHUs UHPOpMAIUU




Tun u Ha3BaHUE ayJUTOPUU

OcHaluenue ayuTopun

YyeOHble ayAUTOPUH 15
npoBeaeHHs 1a00paTopHBIX
3aHSATHH, TPYIIOBBIX U
WHIUBUAYaJIbHBIX KOHCYIbTALMH,
TEKYIIEeTo KOHTPOJISI U
IPOMEXKYTOUYHOU aTTECTAINU

Oo6opynoBaHue 1Jis BBITOJHEHHS Ja00paTOPHBIX padoT,
XMUMUYECKas MoCy1a, pEaKTHBHI,
Harnsaaeie MaTepuaisl: TaOIUIBI, CXEMBI, IIIaKATHI.

[Tomewmenus nng
CaMOCTOSITEIbHON paboThI
o0yuaroniuxcs

[TepconanbHbIe naketom MS  Office,

BBIXOAOM B IHTEpHET M ¢ JOCTYIOM B JJIEKTPOHHYIO

KOMIIBIOTEPBL  C

nH(OPMAIIMOHHO-00pa30BaTENBLHYIO CPEAY YHHUBEPCUTETA

[TomernieHus 1151 XpaHEHUsI U
NPOPHIAKTUIESCKOTO 00CTYKHBaHUS
y4eOHOT0 000pYy1I0BaHHS

Cremnnaxu, cel(sl 111 XpaHSHUsT Y4eOHOTO 000PYA0BaHUS
WHCTpYMEHTBI JUIsl pEMOHTA JIa00PaTOPHOTO
o0opymoBaHus.




