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1. HEJIN 1 3AJAYHN OCBOEHUA JUCIIUIIJIMHBI (MO Y JIS)

1.1. Heassmu ocBoeHust AuCHMIIMHBI «OOmas Xumus» sBIsercs (GopMuUpOBaHHE
OOBEKTUBHOTO U LIEJIOCTHOIO €CTECTBEHHOHAYYHOTO MHPOBO33pEHUS; yriayOieHue, pa3BuTue u
CHUCTeMAaTH3alMsl XUMHUYECKUX 3HAHUN, HEOOXOJUMBIX MpPH PEIIEHUH MPAaKTUYECKHUX BOIPOCOB
Pa3HOIr0 ypOBHS CIIOKHOCTH B XOJI€ BBIIIOJHEHUS NMPO(ECCHOHAIBHBIX 337a4 B 00JaCTH Hay4YHO-
UCCIIEI0BATEIbCKON, POU3BOJCTBEHHO-TEXHOJIOTMUECKON U MMPOEKTHOM JESTeNbHOCTH

1.2. 3agaun ocBOeHHS JUCIHHUIIINHDBI:

- TOTOBHOCTb CTYACHTOB K HCIIOJb30BAaHUIO IOJYUYEHHBIX NPU U3YyUYEHUU IUCLUIUIMHBI
«OO01mas XuMus» 3HaHUH, YMEHUI, HABHIKOB W KOMIETEHUUH MpPU M3YYEHUH OOIECHAYYHBIX U
CTHEUUANTBHBIX AUCIUIUINH, a TAKXKe JUTS pelIeHHsI MPo(eCCHOHABHBIX 3a/1a4;

-(hopMupoBaHHE HABHIKOB pabOTHl B XMMHYECKOH J1a00paTopuu, MPOBEICHHUSI HAYIHOTO
WCCIIeI0OBaHMs, aHaJIN3a pPe3yIbTaTOB AKCIIEPUMEHTA;

- TOTOBHOCTb CTYJI€HTOB K OpPTraHU3all{ CaMOCTOSATEIIBHONW AEATENbHOCTU sl PELCHHS
IIOCTaBJICHHBIX 33]a4;

- TOTOBHOCTb CTYJEHTOB K IOJIb30BaHUI0 MH(OPMALMOHHBIMU cHcTeMaMH (yuyeOHas,
Hay4Has JIUTepaTypa, UHTEPHET-PECyPChI).

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

2.1. Yueonas aucuumianHa «O0masi XuMus» BKJIOYEHA B 00s3aTENIbHBINA MEepeYeHb
JTUCIUIUIMH 00s3aTedbHOM 4YacTh oOpa3oBaTeNbHOM MporpaMMbl BHE 3aBUCHMOCTH OT €€
HanpaBieHHOCTH (mpoduist). JMcuuIUInHA peanu3yeTcss B COOTBETCTBHUM C TpeOOBaHMSIMHU
®I'OC, OIl BO u VII, no naHHOMY HanpasJIEHUIO OATOTOBKH.

JlucuuIuinHa OCHOBBIBaeTCs Ha Oa30BBIX 3HAHMAX, IMOJNYYEHHBIMH CTyIEHTaMU MpU
U3yYeHUH XUMHH, QU3NKHA U MAaTEeMaTHKHU B Kypce CpeaHel MKObl. [ yCBOCHUS AUCHUTUINHBI
CTYACHT JOJDKEH BJIAJCTh XUMUYECKON TEPMUHOJIOTHEH; TOHUMATh CMBICT XUMHUECKUX (popmyt
U CHMBOJIOB, HMHJEKCOB M KOA(P(UIMEHTOB B XUMHUYECKUX YpaBHEHHSX pEaKIHil; HMEThb
IpeJCTaBlICHUsT 00 OCHOBHBIX KJIacCaX HEOPraHWMYECKUX COEIUMHEHMI; MMOHUMATh pa3jinydue
MEXIYy XUMHUYECKUMH U (U3NYECKUMHU SBICHHUSIMH, HMETh TPEACTaBIeHHE 00 aTOMHO-
MOJIEKYJISIPHOM YYEHHH; UMETh HaBBIKU PEIICHUS MPOCTEHIIINX PACUETHBIX 3a/1a4.

HucuuminHa «OOmast XuMHUs» SBISETCS OCHOBOIIOJIATAIOUICH Uil M3y4YeHMs psza
OOIIeHAayYHBIX W CIEUUAIbHBIX TUCHMIUIMH, CBS3aHHBIX C XuMHed. [Ipumepamu Takux
JUCLUIUIMH SBIIAIOTCS: «AHaJIUTUYECKas XUMMs», TA€ HUCIOJIb3YIOTCS YMEHUS U HAaBBIKH,
IOJlyYEHHBIE CTYJEHTaMM IMpU HU3YYEHUHM OOLIe XMMHM, pELIeHUs pacyeTHbIX 3ajad,
YpaBHUBAHMS  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pPEAaKIMM METOAOM MOJypeakuuid u
c(OpMUPOBAHHBIE KOMIETEHIIMH B OINPEACIICHUUM BO3MOXXHOCTH NPOTEKAHUS XUMHYECKHX
nporneccoB. «O0IIas XUMUs» SBISETCS MPEPEKBU3UTOM H3yUEHUS TUCHUILIMHBI «Oprannyeckas
XUMHUS», TaK KaK (pOpMHUpPYeT KOMIIETEHIIMIO CTYICHTOB B 00JIaCTH CTpOECHHs BemiecTBa. B kypce
HEOPraHUYECKOM XMMUU 3aKJIaJbIBAIOTCS OCHOBBI IOHMMAHUS CYIIHOCTH U BBISIBJICHHS NPUYMH
IPOTEKAHUSl XUMHUYECKHX IPOLECCOB, YTO B JAJIBHEHIIEM HCIHOJB3YETCS IpPU HW3y4YEHUU
CHEIUAJIbHBIX JUCHMIUIMH, TaKUX Kak «MarepuanoBeeHne», «XUMUYECKOE CONPOTHBIICHNE
MaTepuaioBy, « TeXHOIOrusl KOHCTPYKIMOHHBIX MaTepraioBy, « KOMIO3UIIMOHHBIE MaTEPUAIIBD)
u JIp.

Pesynbpratel 0OydeHusi, MOJyYEHHBIE IMPH OCBOCHUM JHUCUUIUIMHBI, HEOOXOAMMBI MpHU
U3YYEHUU CJEeAYIOUIMX JTUCHUIUINH; «AHaTIUTHYecKas XUMUA», «OpraHnuyeckas XuUMHSD,
«XMMHYECKOE COMPOTHUBIIEHUE MaTepuanoB», «TeXHOMOTHsS KOHCTPYKIIMOHHBIX MaTEpHAalOB),
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«KoMno3unnonHele Marepuaib U JIp. U MPH BBHITOJHEHUH BBITYCKHOW KBaJIM(UKAITMOHHON
paboTHI.

OCOOCHHOCTBIO JTMCIMIUIMHBI ~ SBISIETCS TPOBEJEHHE JIaOOpaTOpHBIX pPadoOT, dYTO
MI03BOJISIET MTPUOOPECTH CTYACHTAM YMEHHs paboTaTh ¢ XUMHUYECKUMHU peareHTaMH, OCyI0u U
npuOOpaMH, OCYIIECTBIISATh XUMHUYECKUH OSKCIIEPUMEHT W TPOBOJIUTH IEPBUYHBIC HAYyYHBIC
uccienoBanusa. B yabopaTtopHble pa0bOTHI BBEACHBI 3JIEMEHTHI, ITOBBIMIAIONINE HHTEPEC
CTy/IEHTOB K HHM M WX TO3HAaBAaTEJbHYIO aKTHBHOCTb. B pabore "OmpeneneHue TEmIoBOro
aderra peakuu" TEIIOEMKOCTh KAIOPHMETPa ONMpPEAEIIeTCs] METOAMYECKH Ooiee TpaMOTHO,
YeM 3TO OMHMCAHO BO BCEX JIaOOPAaTOPHBIX MPAaKTUKyMax, a B paboTe "CKOpOCTh XUMHUYECKOM
peakiuu", TMOMHUMO Ka4eCTBEHHBIX 3aBUCHMOCTEH CKOPOCTH peaKIUH OT KOHLEHTPAIH
peareHTOB W TeMIepaTypbl, CTYJICHTbl  pe3yJbTaThl JKCIEPUMEHTa 00padaThIBarOT
KOJINYECTBEHHO M BBIYHCISIOT SHEPTHIO aKTHBALWU M KHHETHYECKUH TOPSIOK peakuuu. s
TIOBBIIICHUST TTO3HABATEIBHON AKTUBHOCTH CTYICHTOB W TPHOOPETEHUS WMHU TEPBHYHBIX
HAaBBIKOB HAYYHOTO HCCIIEOBAHUS, B OTH KJIaCCHYeCKue JabopaTopHble pabOThl BBEICHBI
9JIEMEHTBHl HAYYHOTO HCCIICIOBAHUS, KAaK-TO: a) CAMOCTOSATENBHO MOJ00paTh PEaKkTUBBI IS
IPOBEJCHUS TOM WJIM WHOM peakuuu; O) OOBSCHUTH MpPOTEKaHHE OJHOW pEeaKkuud U He
NpOTEKaHUE JPYroi, Ha MEpPBbIM B3IVIAA MOAOOHOM, peakluH; B) MPEACKa3aTh MPaKTHYECKOE
3HAa4YeHUE TON MM UHOM PeaKlMu, COMPOBOXKIAIOUICHCS HEOOBIYHBIM 3 (HEKTOM, U T.J.

Pabouas mnporpamma aucuumuimabel «OOmas XuMus» Ui HMHBAJIMIOB M JIMI[ C
OTPaHUYECHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI pa3pabaThIBaeTCsl WHAWBUAYAIBHO C YYETOM
0COOEHHOCTEH TCUXO(PHU3MUECKOTO PAa3BUTHS, WHIAMBHIYaJTHHBIX BO3MOXXHOCTEH M COCTOSIHUS
3II0POBBSI TAKUX O0YUYAIOIIUXCSL.

3. KOMIIETEHIUH OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUA JUCIUIIJIMHBI (MOAYJIS)
[Iponece nzyuenust TuCHMILIHHBI (MOay s ) «OO0IIas XUMHUsD» HAaIpaBJIeH Ha:

- opmupoBaHUE IIMEMEHTOB clieAyromux kKommneTeHnwii B cootBeTcTBuu ¢ OIIOIT BO mo
HaNpaBJIEeHUIO MOAroToBKHM (cmeunanbHocTh) 22.03.01 «MarepuanoBeaeHue M TEXHOJOTUU
MaTepHUaIoBy:

a) oomenpodeccronansubix (OITK): OITK-1.

Taobauya 1- @opmuposanue KomnemeHyul OUCYUNTUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyrouwux Cemecmpul, hopmuposanus KomnemeHyuil OUCYUNTUHAMU
KomnemeHnyuio
coemecmno

OIIK-1 1 2 3 4 5 6 7 8
O01mas xuMus
(b1..8.1) v Y
Opraamyeckasi XUMHAS
(b1.5.8.2)
WNmxenepHas rpapuka e
(b1.5.10)
[lepenoc sueprum u
MaccChbl, OCHOBBI
TCINIOTCXHUKH U \/

aA3pOruApoaANHaAMHUKI»
(BL.B.12)

A\




Haumenosanue
OUCUUNTIUH,
dopmupyrouux
KOMnemeHyu
COBMECHHO

Cemecmpul, hopmuposanus Komnemenyuii OUCUUNTUHAMU

OIIK-1

®uszuka (b1.6.13)

Ananutndeckas
xumus (b1.5.15)

Teopus MeXaHU3MOB U
mamuH (61.5.16)

XHAMHAYECKOE
COTIPOTHUBIICHUE
meramioB (b1.5.21)

DNEeKTPOTEXHUKA U
3NIEKTPOHUKA
(b1.5.28)

Mexaauka
MaTepHuaIoB
(b1.B.33.1)

OCHOBBEI
KOHCTPYHUPOBAHHUS
(61.5.33.2)

Marematuka (b.1.5.6)

IToxroroska k
MpOIIeType 3aITUTHI U
sammra BKP (B3./1.1)




INEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JUCHUIIJIMHE, COOTHECEHHBIX C
INVIAHUPYEMBIMU PE3YJIBTATAMMU OCBOEHUA OIl

Tabnuya 2- Ilepeuens naanupyemulx pe3yivmanmog 00yuenus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIAHUPYEMbIMU PE3YIbMAMAMU 0C80CHUS

Koa v HanmMeHoBaHue

OueHo4YHbIE CpeICTBA

Koa m
HHIHKATOPA .
HaAauUMCHOBAaHUC OCTHIKEHHUSI HJ'laHI/IpyeMble pe3yJabTaThbl Oﬁy‘leﬂl/lﬂ o AMCIHMIIJINHE Telcymero HpOMe)KyTOqHOI/I
KOMIIETCHIIUHU KOHTPOJJIA aTrecralumn
KOMIICTCHIIUN
BJIAJIETb:
- (huzuko-
MaTeMaTH4eCKUM
YMETb: anmapaToM pacueTHoO-
- UCIIOJIb30BaTh TeopeTHUECKHX
MaTeMaTHYCCKUE METO/IbI - KonrtposbHeie
METOJ0B IS
3HATh: B TEXHUYECKHX . BOIPOCHI K
. HA3y4YEHHUs] CBOMCTB
HOIIK-1.1 Ilonvzyemcsa - BO3MOXHOCTH TPUJIOKCHHUIX, Bezmcm W MpOTIECCOB OTYeTaM IO
Mmemodamu kavecmeennozo | COBPEMEHHBIX HCIONE30BATD I i 71a60paTOPHBIM
MaTeMaTHYECKUX pelIeHus NPUKIAIHBIX C MX y4aCTHEM;
U KOIWIECMGENIO20 METO/I0B 3a/1a94 OCHOBHbIE OCHOBHBIMU paboram
ONK-1. CriocobeH | yodenuposanus ochosHbix - 3agaHus K
eIIaTh 331341 MOJICTUPOBAHUS U (uznueckue u TIpUEMaMH 06pa6OTKI/I
P ., | €CMECMEEHHORAYIHBIX 9KCHEPUMEHTAIBHOTO XUMHYECKUE 3aKOHBI U JKCTIEPHMEHTATBHBIX HHCbMCHHBIM Bomnpocs! ans
NMpOECCHORANBHON | 3qk0mH06 HCCIIeN0BaHNs (QU3UKO- | IIOHSTHS,; KOHTPOJIbHBIM
’ JT@HHBIX MMACbMEHHOTO
ACATCIIPHOCTH, XUMHYECKUX IIPOLECCOB | - BBIIIOJIHATH PACUETHI C paboTam 1o
MPUKIIaHBIMU JK3aMeHa
TPUMCHSIST MCTObI HCIONB30BaHUEM IPOrDAMMHLIMU pazzenam (30 GuieTos)
MOJENUPOBAHMS, 9KCIIEPUMEHTAJIbHBIX U porp B
MaTeMaTU4eCKOTO CIIPABOYHBIX JIAHHBIX CPEACTBAMHU U OTIPOCHI ISt
aHaau3a, CpeACTBaMu 5 . YCTHOI'O
€CTeCTBEHHOHAYTHbIE KOMIIBIOTEPHOHN co ece,HOBaéHI/DI Ha
1 OBILEHHKEHEPHBIE rpaduku DK3aMEHE: OMIIETHI
3HAHUS 3HATD: BJIAJ/IETh: (30 GuneToB)
- OCHOBHBIE MTOHATHS U YMETh: - uadopmarmei o - KonrposnbHsie
GbyHIamMeHTaIbHbIC - CHCTEMaTH3UpPOBATh M | HA3HAYEHHH U 00/1acTAX | BOMPOCHI K
HOIIK-1.2. IIpumensiem 3aKOHBI XHMHU; AHAITM3UPOBATh NPUMEHEHHS] OCHOBHBIX | gTyeTaM IO
Memodul - TEOETHHUECKHE OCHOBBI | PE3YIBTATH XHMHUECKHX | XHMHYECKHX BEMECTB H | 11aG0paTOpHBIM
MAMEMAMULECKO2O 00IIMX 3aKOHOMEPHOCTEH OKCIIEPHMEHTOB, UX COCJIMHEHHUII; paGoTam
MPOTEKAHUS XMMHUYECKUX | HaONIONCHHUH, - MEeToZaMu 0O6paboTKU
ananu3a, NpUHAmMbsLE 6 . . .. - 3amaHus K
peaKuuii, XUMHIeCKOi H3MEpPEeHHH; Ppe3yJIbTaToOB
ECMECMEEHHOHAYUNIX U TEPMOJNHAMUKH, - BBINOJIHATH PACYEThl C | IKCHEPUMEHTA; IMCEMCHHBIM
UHDKCEHEPHBIX 001aCmAX KUHETHKY M KaTalu3a, HCTIOJIBb30BAHUEM - HEKOTOPBIMH KOHTPOJIbHBIM
3JIEKTPOXUMHUYECKUX OKCIIEPUMEHTAJIBHBIX U | OKCIIEPUMEHTaAIbHBIMHU paboTam 1o
IIPOLIECCOB; CIIPABOYHBIX JIAHHBIX METOMKaAMHU U pazzenam
- BO3MOYKHOCTH TEXHHKOM




Koa v HanmMeHoBaHue

OueHo4YHbIE CpeCTBA

Koa m
HHIANKATOPA .
HaAauUMCHOBAaHUEC OCTHIKEHHUSI HJIaHI/IpyeMbIe pe3yJabTaThbl Oﬁy‘{eﬂﬂﬂ o AMCIMIIJINHE Telcyluero HpOMe)KyTO‘lHOI/I
KOMIIETCHIIUHU KOHTPOJJIA aTrrecTralumu
KOMIICTCHIIUN
COBPEMCHHBIX METO10B HCCHGJIOB&HI/H"’[
(U3UKO-XUMHYECKOTO MPOTEKaHMs (PUIUKO-
aHalanu3a XAMHYCCKHUX
TIPOLECCOB, HABBIKAMHU
HU3MEPCHUS OCHOBHBIX
(1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX
[apamMeTpoB
- KonTposnbsHeie
. BJIA,ZIETB.’ BOIPOCHI K
3HAThH: YMETA: - i OTUeTaM IO
HOIIK-1.3. I[Ipumensem 6 : - HCTIOTb30BATh 1T MCTOMMKOH pacvera
- TEOpEeTHIECKUE npocTeiimx (usiko- | TA00PATOPHBIM
peuteHuu pelIeHUs IPUKIIaJAHbIX
OCHOBBI OOIIHX XIMHAYECKAX paboram
npogheccuoHanbHbix 3a0a4 . 3a7a4 OCHOBHBIE
3aKOHOMEPHOCTEMH [POLIECCOB C - 3agaHus K
ecmecmeeHHOHAyYHble U (usnueckue u
IPOTEKaHUA (1)1/131/11(0- XAMHYECKHE 3AKOHEI 1 TIIPUMCHCHUEM IIMCbMCHHBIM
UHOICEHepHble 3SHAHUS 9
P XUMHYCCKUX ITPOLECCOB HOHSTHS CIIpaBOYHOU KOHTpOH},HLIM
JTeparypsl paboTam 1o

paszgenaam




4. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI

4.1 Pacnpenesienne TPyA0EéMKOCTH IMCIUILIMHBI 110 BUAaM padoT Mo ceMecTpam
OO6mast TpyAo€MKOCTh TUCIUIUIMHBI COCTaBIseT 5 3adeTHbIX eauHull, 180 dacos,
pacmnpeeneHre 4acoB o BUiaM paboT ceMecTpaM MpeICTaBiIeHo B Tabmuie 3.

Tabauua 3 -Pacnpedenenue mpyooémkocmu OUCUUNIUHBL RO 6UOAM DPADOM HO cemMeCmpPam

TpynoémkocTh B yac

. B 1.4. mo
Bua yuyeoHoii pa6oThl Bcero
aac cemMecTpam
) Ne cem 1

C UCIIOJIB30BaAHUECM OJICMCHTOB

@opMaT U3yYeHus JUCUUNINHBI
AJICKTPOHHOT'O 00YUYCHHUS

OO6mast TpyA0€MKOCTD JUCIMILUIMHBI 10 YICOHOMY IUIaHY 180 180
1. KonTakTHas padora: 109 109
1.1 AyautopHasi pa6oTa, B TOM YHCJIe: 102 102

JIEKIINU 34 34

J1a00paTOpHBIC 68 68

MIPaKTUYECKHE - -
1.2 KoHTpoJIbHO-CaMOCTOsAITeIbHAsI padoTa 7 7

KypcoBasi paboTa/KypCOBOM MPOEKT - -

TEKYIIMH KOHTPOJIb, KOHCYJbTALMU 1O JUCIUILINHE 4 4

KOHTaKTHas paboTa Ha MPOMEKYTOUYHOM KOHTPOJIE ) )

(’K3aMeHe)

pedepar, pacueTHO-Tpadudeckas pabora, KOHTPOIbHAS 1 1

paboTa

2. CamocTosiTeJibHas padoTa 71 71

1. camocTtosTenbHas paboTa (CaMOCTOSTENBHOE H3yUeHUE

pazzenoB, cCaMOIIOArOTOBKA, MOJITOTOBKA K J1a00PaTOPHBIM U 44 44

MPAKTUYECKUM 3aHSITHUSM, KOJUIOKBUYM H T.1.)

2. KOHTPOJIb 27 27




4.2. Coagepxanne TUCUMIIIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM

Taonuua 4 -Coodeprcanue oucyuniunvl, CHpyKmypuposaHHoe no memam

Buael yueoHoi padoTsl

Ilnanupyemsble K
OHTAKTHAS
(KOHTpOJIMpYyeMBbIe) o = s HaumenoBanue Peammsanus HaumeHoBaHue
pe3yabTaThl = E o HCMO0JIb3yeMbIX B pPaMKax pa3padoTaHHOTO
OCBOEHHS: © ":f vl 8| 5EE AKTUBHBIX U IIpakTuyeckoit JIEKTPOHHOT O
xon YK; OIIK; TIK HaumenoBaHue pa3nesioB, TeM ?i 2 g § ’“i E E d Bua CPC MHTEPAKTHBHBIX T Kkypea
M MHAUKATOPbI = § é E E § e 6 o0pa3oBareibHBIX | (TPYyA0eMKOCTH B | (TPY/10€MKOCTDH B
JAOCTHKEHHUS % §l§ 22| 3 l§ = TexHOoI0ruii > qacax) 13 qacax)'?
KOMIIeTEH i = S = é‘ S| O =
1 CEMECTP
Paspnen 1 Beeaenue. OCHOBHBIE 3aKOHBI XUMUH
IIOAT0OTOBKA K JICKIIUAM HCKHI/ISI-O6’LSICH6HI/IC C
Tema 1.1 Beenenrie. OCHOBHBIE 3aKOHBI 5 i 1.2 (ct. 5-30); 2.1 (c1.8- YaCTUIHBIM
XUMUHU 15) npUBIeYeHUEM (OPMEI
TTUCKYCCHH, Oecebl
JladopaTopnasi pa6ora Ne 1.1
OmnpeneneHne SKBUBAICHTHOW MacChI 4 2 mozroTosxka k JIP
OIIK-1 [3.1] crp. 3-35
VIOTIK-1.1 MeTanna
WOTIK-1.2 JlaGopaTopnas padora Ne 1;2 HomroToska  JIP
NOIIK-1.3 OmnpeneneHne SKBUBAJICHTHOW MacChl 4 2 [3.1] cp. 35-38
KapOoHaTa KaibIus
o(opMIICHHE OTYETOB
T10 pe3yJIbTaTaM
JlaGopaTopHnas pa6ota Ne 1.3 Craua 4 5 abOpaTOPHBIX paboT KooKy
otdyetoB. KonrponpHas pabora [3.1] cTp.33-38,
noaroroBka Kk KP [3.1]
crp.3-33
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Buael yueoHoi padoThl

Ilnanupyemble Konraxrnas
(KOHTpOJIHpYyeEMbIe) . = o HaumenoBanme Peanuzanun HaunmenoBanme
s
pe3yJabTaThl E E o HCIIOJb3YEMBIX B paMKax paspaﬁoTaﬂﬂoro
OCBOCHUS: W 9 % ol £ D) S s I AKTHBHBIX U IpakTnyeckoi J1eKTPOHHOI0
anMeHOBaHMe Pa3esioB, TeM ] = -
xox YK; OIIK; K P > = E_ 5 § = g E‘G HA MHTEPAKTHBHBIX MOATOTOBKH Kypca
M MHIUKATOPbI E g E E E § s 6 00pa3oBaTeIbHBIX | (TPYZ0EMKOCTH B | (TPYA0EMKOCTH B
=] S = .
JOCTHKEHU ST % S| % F Z < TexHOI0ruii > Jacax) L tlacax)14
= = | €8 &g 02
KOMIIeTeHI Uil = = o
Boinonnenue
CamocrosiTesbHast padoTa mo nomarnaux KP
ocBoeHmio 1 pazgena: 2 [3.1] ctp. 24-33 (0
JOMAIIIHAS KOHTPOJIbHasA padoTa BBLIOOPY
TIPETIo1aBaTeNs)
Hroro no 1 pa3neay 2 12 9
Pazgen 2 Xumuueckas TepMOJUHAMUKA
Tema 2.1 OCHOBHBIC TTOJIOKEHUS, JEKIHSA-00BACHEHHE ¢
o IIOAT0OTOBKA K JICKIIUAM
5IEMEHTHI XMMUYECKOH TEPMOMHAMHUKH A 8 HaCTHHBIM
2 1 1.2 (cr. 5-30); 2.1 (c1.8- | mpusnedenuem Gopmel
U TerioBblie AP PEeKTh XUMUIECKUX
. 15) JTUCKYCCHU, OeceTbl
peakuuii
JlaGopaTtopuas padora Ne 2.1
o 4 ) noaroroska x JIP
MpeaesicHUe TeIIOThl PaCTBOPEHUS 1
pea pactsop [3.2] crp. 40-42
TEIUIOTHI TUApATAIIII
OIIK-1 spatant
WOIIK-1.1 Tema 2.2 OuTporms. Cs3p
MOIIK-1.2 TePMOANHAMHIYECKUX TTApaMETPOB C
IIOATrOTOBKA K JICKIIMAM MopennpoBaHue
HOIIK-1.3 HaIIpaBlIeHUe U paboYuMK A a AcIHp
2 4 2 1.2 (ct. 5-30); 2.1 IIPOM3BOACTBEHHBIX
TeMIepaTypaMu XUMHUECKUX TPOIIECCOB .
patyp pott (ct.8-15) MIPOIIECCOB M CUTyalui
1 ($a30BEIX epexo10B. Pemnrenue 3amaq
1o paszeny 2
JladopaTopHasi pabora Ne 2.2 4 5 noarotoBka k JIP
Omnpenenenue TEIUIOTH HEUTpaTU3aluu [3.2] cTp. 43-44
OPOPMIICHUE OTYETOB
JlaGopatopnas pa6ora Ne 2.3 Craua bop
4 2 110 pe3yJbTaTam
orueroB. KontpospHas pabora
11a00paTOPHBIX paboT
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Buael yueoHoi padoThl

IInannpyemsie
KonrakTHas
(KOHTpOJIHpYyeEMbIe) . = o HaumenoBanme Peanuzanun HaunmenoBanme
s
pe3yJabTaThl E E o HCIIOJb3YEMBIX B paMKax pa3pa60TaHH0r0
OCBOCHUS: & o ol 2o 32F AKTHBHBIX U IpakTnyeckoi J1eKTPOHHOI0
HaunMeHoBaHue pa3aesioB, TeM ] £8 g8 887 Bua CPC
ko YK; OIIK; TIK ’ = 25 3= ks A HHTEPAKTHBHBIX HOATOTOBKH Kypca
& g o
M HHIUKATOPBI E = 2 E E § = 6 00pa3oBaTebHbIX (TpyAoeMKOCTb B | (TPy10€eMKOCTH B
= [T (== -
JTOCTHKEHHU A 5 ] § ; E < TeXHo.Honm12 Jacax) L tlacax)m
. s
KOMIeTeH i S |29 =8 0=
[3.2] c1p.40-44,
noaroroBka k KP [3.3]
ctp.3-9
Beinonnenue
CamocTosiTe1bHAsI padoTa 1o nomarranx KP
OCBOEHMIO 2 pa3jeJia: 3 [3.3] cp. 3-9 (1o
JOMAILIHAS KOHTPOJIbHas padoTa BBIOODY
MIpernoIaBaTens)
Hroro no 2 pa3neay 4 16 12
Pa3nen 3 Kunetrnka XMMHYECKHX MPOIIECCOB
Tema 3.1 OcHOBHBIC 3aKOHOMEPHOCTH
v o IIOArOTOBKA K JICKIIHUAM
XUMHYECKON KMHETUKHU. 3aKOH JICHCTBUS A t
2 1 1.2 (ct. 5-30); 2.1 (cT.8-
Macc ¥ DHEPTHUs aKTUBALUU Ipolecca. 15)
CraauitHOCTh U NOPSIIOK peaKIy
Tema 3.2 CKOpoCTh XUMHUYECKUX
peaKHHﬁ XI/IMI/I‘IeCKOC paBHOBeCI/Ie IIOJArOTOBKA K JICKIIUAM MO,HGJ'II/IPOB&HI/IC
OIIK-1 BHHHHHe' TeMITEDATYDRL HA CKO OCT;) 2 1 1.2 (c1. 5-30); 2.1 (cT.8- HPOH3BOACTBEHHBIX
NOIIK-1.1 . paryp P 15) MPOLECCOB U CUTyaluH
MOTIK-1.2 XAMHYECKON peaKIiu
MOIK-1.3 JlaGopaTopHnas padora Ne 3.1
CKOpOCTh XMMHUYECKUX PEAKLIUM. P
IIOAr0oTOBKA K
Xumnueckoe paBHOBecHe. BiusiHue 4 3 [3.4] erp. 3-17, 33-37
TEeMIIEPATypPhbl HA CKOPOCTh XUMHUYECKOI ' ' ’
peakuuu
IMOATOTOBKA K JICKIIUAM
Tema 3.3 KatanuTrueckue peakinu. A H
B . 2 2 1.2 (ct. 5-30); 2.1 (cT.8-
I'oMoreHHBII U TeTepOTeHHBIA KaTalln3 15)
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Buael yueoHoi padoThl

IInannpyemsie
KonrakTHas
(KOHTpOJIMpYyeMbIe) . = 2 HanmeHnoBanue Peanmzanus HaumeHoBaHue
pe3yabTaThl = = HCIO0JIb3yeMbIX B paMKax pa3paéoTanHoro
OCBOCHMSI: ) % ol S T &E AKTHBHBIX H IIpakTnyeckoi DJIEKTPOHHOT' 0
xon YK; OIIK; IK HaunMeHoBaHue pa3aesioB, TeM = = s § ?i E E 6« Bua CPC MHTEPAKTHBHBIX OO Kkypea
M MHAUKATOPbI 5 E é E E § = 6 o0pa3oBaTeibHBIX | (TPyA0eMKOCTH B | (TPYI0€MKOCTDH B
JOCTH/KEHUS % é'mg < E 5 l§ = TexHOI0ruii > Jacax) L qacax)M
KOMIIeTeHIIHi = S & é“ S O =
JladopaTopHasi padora Ne 3.2 Pemenue HoaroToBka k KP
3aaa4 1o Teme 3. Ciaada oT4eTOB 8 4 [3.4] ctp. 3-17, [3.3]
Konrponsnas pabora crp. 10-31
Brinonnenue
CamocrosiTesbHasi padoTa nmo nomarmaux KP
ocBOeHMIO 3 pa3jesa: 3 [3.4] cTp. 23-33 (mo
JOMAIIHAS KOHTPOJIbHasi padoTa BBIOODY
Npero1aBaTeis)
Hroro no 3 pasnery 6 12 14
Pasnen 4 PacTBOpHI 91€KTPOIUTOB
Tema 4.1 JlucniepcHble CUCTEMBI. HOArOTOBKA K JEKLIKAM
PacTBOpBI HEANEKTPOIUTOB. 3aKOHBI 5 1 1.2 (ct. 5-30); 2.1 (c1.8-
Payis. OcMOC M OCMOTHYECKOE 15)
JIaBIICHHE
JlaGopaTopnas padora Ne 4.1 Crioco0Os1
OIIK-1 BBIPAKEHUSI KOHLIEHTpALil. 4 5 noaroroska k JIP
HOIK-1.1 [IpurorosneHue pacTBopa 3aJaHHOI [3.1] cTp. 46-53
HOTIK-1.2 KoHIIeHTpanuu. JlaboparopHas padoTa
HNOIIK-1.3 Tema 4.2 PacTBOpbI S0EKTPOIUTOB. TIOJICOTOBKA K JICKITASM NeK1us-06bACHeHE ¢
OCHOBHBIE XapaKTEPUCTUKU 2 1 1.2 (ct. 5-30); 2.1 (cT.8- HACTITHRIM
npuUBIeYCHUEM (OPMEI
DIIEKTPONIUTOB. Peakuus cpebl 15) JHCKyCeuH, Gecemst
JlaGopaTopHas paGoTa Ne 4.2
JlabopatopHast paboTa paBHOBECHS B ) 5 noaroroska K JIP
pacTBopax 3JeKTPOIUTOB. Perienue [3.5] cTp. 26-32
3amaq
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Buael yueoHoi padoThl

IInannpyemsie
KonTakTHas
(KOHTpOJIHpYyeEMbIe) 6 = o HaumenoBanme Peanuzanun HaunmenoBanme
abora
pe3yJabTaThl P % E o HCIIOJb3YEMBIX B paMKax pa3pa60TaHH0r0
OCBOEHMS: H 5 % o 2o 3 Y s AKTUBHBIX U IpakTnyeckoi J1eKTPOHHOI0
anMEeHOBaHNe pa3aeJioB, TEM ] < S| = o
ko YK; OTIK; TIK pasn > E B 5 § = 5 E‘G Bun CPC HHTEPAKTHBHBIX HOArOTOBKH Kypca
& & o
M HHIUKATOPBI E = 2 E § 5 = 6 00pa3oBaTebHbIX (TpyAoeMKOCTb B | (TPy10€eMKOCTH B
= 2o EE €9 .
JTOCTHKEHHU A 5 ] § ; E < = TeXHo.Honm12 Jacax) L tlacaX)M
KOMIEeTeH Uil = s a 25 O =
= =
Tema 4.3 ['eTeporeHHOe paBHOBECHE B
IMOATrOTOBKA K JICKIIUAM
pacTBOpax 3JIEKTPOIUTOB.
2 0,5 1.2 (ct. 5-30); 2.1 (cT.8-
PactBOpuMOCTE M IpOU3BEAEHUE 15)
PacTBOPUMOCTH.
IIOAT0OTOBKA K JICKIIUAM
Tema 4.4 ['ugponus comneit 2 0,5 1.2 (cr. 5-30); 2.1 (c1.8-
15)
IIOAT0OTOBKA K JICKIIUAM
Tema 4.5 OKUCIHUTENIBHO-
2 1 1.2 (cr. 5-30); 2.1 (cT.8-
BOCCTaHOBHUTEJIbHBIEC PEAKITUH 15)
JlaGopaTopHnas paGoTa Ne 4.3
JlabopatopHas pab6oTa « OKHCIUTEIHHO- ) 1 noaroToska k JIP
BOCCTAHOBUTEIIBHBIE PEAKLIMY. [3.6] ctp. 3-35
Pemienue 3agau
JladopaTopHasi pa6ora Ne 4.4 Pemenue
noaroroska k KP
3aaa4 1o Teme 4. Cnada oT4eTOB 6 3
[3.7] cTp. 2-14
KonTtponsnas pabora
BBIIIOJIHCHHEC
CamocrosiTesbHast padoTa no nomainaux KP
0CBOEHMIO 4 pa3jesa: 2 [3.7] ctp. 2-14 (1m0
JOMAIIIHAS KOHTPOJIbHasA padoTa BBIGOPY
TIPETIo1aBaTeIst)
Hroro no 4 pazgeny 10 14 14
OIIK-1 Pazneu 5 Onexrpoxnmust. Kopposust n 3ammra METauioB
HOIIK-1.1 MOJICOTOBKA K JIEKIUSIM MonenupoBanue
Tema 5.1 XvMuueckrue HCTOUHUKH TOKA A 5 AICIHp
HOIIK-1.2 2 1 1.2 (cr. 5-30); 2.1 HPOU3BOCTBEHHBIX
NOIIK-1.3 (rambBaHIECKHE JIEMEHTH, (c1.8-15) IIPOLIECCOB U CUTYyaluil
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Buael yueoHoi padoThl

Ilnanupyemble Konraxrnas
(KOHTpOJIHpYyeEMbIe) . = o HaumenoBanme Peanuzanun HaunmenoBanme
s
pe3yJabTaThl E E o HCIIOJb3YEMBIX B paMKax pa3pa60TaHH0r0
OCBOCHUS: W 9 % ol £ D) S s I AKTHBHBIX U IpakTnyeckoi J1eKTPOHHOI0
anMeHOBaHMe Pa3esioB, TeM & = @
xox YK; OIIK; K P > = §_ 5 § = g E‘G HA MHTEPAKTHBHBIX MOATOTOBKH Kypca
M MHIUKATOPbI E g E E E § s 6 00pa3oBaTeIbHBIX | (TPYZ0EMKOCTH B | (TPYA0EMKOCTH B
=] S = .
JOCTHKEHU ST % S| % F Z S TexHOI0ruii > Jacax) L qacaX)M
= = | €8 &g 02
KOMIIeTeH M = = o
AKKyMYJISITOPBI, TOIUTUBHBIE JIEMEHTHI)
¥ npuHIAIE uX padotsl. O/IC u
3JEKTPUUYECKAST EMKOCTh XUMUYECKUX
HCTOYHUKOB TOKa
Tema 5.2 DnexTpoHblil moTeHIMATL.
Bonoponnslit anextpoa. YpaBHeHue TOATOTOBKA K JICKIMAM
L 2 1 1.2 (ct. 5-30); 2.1
Hepncra. Pan HanpsixeHUil METauIoB. (cr.8-15)
Pa3zHOBUIHOCTB ANEKTPOIOB
JladopaTopHasi padora Ne 5.1
«"anbBaHUYECKHE FIEMEHTBD?,
EKTDOIINE ¢ PACTEO 6 4 noaroroska K JIP
«QnexkTponu TBOPUMBIMHU U
P pacTeop [3.8] c1p. 36-48
HEpacTBOPUMBIMHU aHOJIaMuy. Penenue
3a1a4y
Tema 5.3 DnexTponu3 pacriaBoB U TOJIFOTOBKA K JIEKIUSM
BOJIHBIX PaCTBOPOB C PACTBOPUMBIMU U 2 0,5 1.2 (ct. 5-30); 2.1
WHEPTHBIMH 3JIEKTPOIAMHU (cr.8-15)
Tema 5.4 3axonnsl Dapanes.
IIOATOTOBKA K JICKIUAM
Hanpsoxenne paznoxenus. Beixon o
2 0,5 1.2 (cr. 5-30); 2.1
TOKy. [lepeHanpskeHue 3IeKTPOIHBIX (c1.8-15)
MIPOLIECCOB
IIOJAr0OTOBKA K JICKIIUAM MonenupoBaHue
Tema 5.5 OcHoBHBIE BUABI KOPPO3HUH. A a ACIHD
. 1 0,5 1.2 (ct. 5-30); 2.1 MIPOM3BOACTBEHHBIX
Tunbel KOPPO3UOHHBIX pa3pyIIEHUI .
(ct.8-15) MIPOLIECCOB M CUTYalHi
Tema 5.6 Xumudeckuii u MMOJATOTOBKA K JIEKLIUAM
SIEKTPOXUMHUYECKUN MEXaHU3MBbI 3 1,5 1.2 (cr. 5-30); 2.1
Koppo3uu MeTawios. Kopposus ¢ (cr.8-15)
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Buael yueoHoi padoThl
IInannpyemsie
KonrakTHas
(KOHTpOJIMpYyeMbIe) aGora % m HaumenoBaHue Peaymsanus HaumenoBaHue
pe3yJIbTaThl p % E o HCIOJIb3yeMBbIX B paMKax pa3pabdoTaHHOro
OCBOCHMSI: ) 2o 2o 528 AKTHBHBIX H IpakTnyeckoi JIEKTPOHHOT O
HaunMeHoBaHue pa3aesioB, TeM < é g 28 &F7 Bug CPC
koa YK; OIIK; ITK i = 5 27 E50 MHTEPAKTHBHBIX TMOATOTOBKH Kypca
& & o
M MHAUKATOPbI = =l E E § = 6 o0pa3oBaTeibHBIX | (TPyA0eMKOCTH B | (TPYI0€MKOCTDH B
= 2 ) .
JTOCTHKEHHU A 5 S \g § ; E < = TeXHo.Honm12 Jacax) L tlacax)m
KOMIIeTeHIIHi = S & é“ S O =
BOJIOPOJIHOM ¥ KUCTIOPOIHOM
Jenoisipusanueil. MeTopl 3a1uThl
METaJJIOB OT KOPPO3UHU
JlaGopaTopnas pa6ora Ne 5.2 Pemenune
noaroroska k KP
3a1a4 no Teme 5. Caaya oT4eToB 8 4
[3.8] cTp. 3-36
KonTtponsHas padora
Boinonnenue
CamocTosTe1bHas1 padoTa mo nomarnanx KP
OCBOEHMIO 5 pa3jeJia: 2 [3.8] cTp.3-36 (o
JAOMAILHAS KOHTPOJIbHas padoTa BBIOOpY
MIpenoaBaTes)
Hroro no 5 pasaey 12 14 15
HUTOI'O 3A CEMECTP 34 | 68 64
2 CEMECTP
Pasnen 1 Teopus crpoennst aroMoB U [leproguyueckuii 3aKoH
IIOArOTOBKA K JICKIIHUAM .IIBKLII/IS[-O6’I>$ICH€HI/IC C
OITK.1 Tema 1.1 Teopus ctpoeHus aToma 5 ) [2.2] (ct. 16-63); 2.1 YaCTHYHBIM
WOTK-1.1 BOJIOPOJIA U CIIEKTPhI aTOMOB (c1.8-15) NpHBICYEHIEM OPMBI
VIOLIK l. 5 JIUCKYCCHH, BeceIbl
HOHK-1.3 JladopaTopnasi pa6ora Ne 1.1 Pemenue ) s IOJFOTOBKA K 3aHSITHIO
3a/1a4 110 CTPOECHUIO aToMa [3.9] cTp. 3-6
IIOArOTOBKA K JICKIIMAM
Tema 1.2 MHOT037€KTPOHHBIE ATOMBI 2 2 1.2 (cr. 5-30); 2.1 (c1.8-
15)
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Buael yueoHoi padoThl

IInannpyemsie
KonrakTHas
(KOHTpOJIMpYyeMbIe) 6 = o HaumenoBaHue Peaymsanus HaumeHoBaHue
abora
pe3yJIbTaThl p % E o HCIOJIb3yeMBbIX B paMKax pa3pabdoTaHHOro
OCBOEHHS: H © % ol S T &E AKTHBHBIX H IpakTnyeckoi JIEKTPOHHOT O
aNMEHOBaHHE Pa3/1eja0B, TEM ] ] S| = -
koa YK; OIIK; MK Pa3ieinos, = Z 5 § = 5 E‘ a Bux CPC HHTEPAKTHBHBIX HOATOTOBKH Kypca
& & o
M MHAUKATOPbI = =l £E| 5 = 6 o0pa3oBaTeibHBIX | (TPyA0eMKOCTH B | (TPYI0€MKOCTDH B
= =9 = = S e .
JOCTHKEHU ST < S8 2 E e = TexHOI0ruii > Jacax) L qacax)M
N S $ s &35 S &
KOMIIeTeHIHii = ‘g 2 e
JIa6oparopuas padora Ne 1.2 Pemenue HS()Z;FOTOBK;;( SATITHIO
. 9] c1p. 3-6,
3ana4 Ha [leproauueckuii 3aK0H UM. 4 4 [3.9] etp Komnoxsuym
noaroroska k KP
J.1. Menneneepa. KoutposbHas padoTa [3.10] c1p. 4-16
JEKIHSA-00BICHEHHE C
v II0AT0TOBKA K JICKIIUAM
Tema 1.3 Ilepuoauueckuil 3aK0H UM. 5 5 1.2 (cr. 5-30): 2.1 (c1.8 JaCTHIHBIM
.2 (ct. 5-30); 2.1 (cT.8-
J.. Mengeneena 15) HpUBIEYEHEEM HOPMBI
IICKYCCHH, OeceIbl
Boinonnenue
CaMocTosATeILHAA paGOTa mno nomamuaux KP
ocBoeHmio 1 pazgena: 4 [3.9] ctp.3-34 (mo
JOMAIIIHAS KOHTPOJIbHasA padoTa BBIOODY
MIpernoaBaTels)
Hroro no 1 pazneny 6 6 19
Paznes 2 Xumuaeckast CBSI3b ¥ CTPOCHUE MOJIEKYJI
Tema 2.1 Xumuueckasi CBsI3b U CTPOCHHE MOJrOTOBKA K JICKLIHSIM
MOJIEKYJ. MeTo1 MOJIEKYJISIPHBIX 7 1 [2.1] (cT. 49-85); [2.2]
OIIK-1 opbOuraei (cTp. 69-150)
NOIIK-1.1 JladopaTopnasi pa6ora Ne 2.1 Pemenue
HOIIK-1.2 3a71a4 10 XUMAYECKOU CBSI3U U 4 3 noaroroska k KP
HOIIK-1.3 CTpoeHHI0 MoJeKyl. KontponsHas [3.11] crp. 3-33
pabota
IIOAr0OTOBKA K JICKIIUAM
Tema 2.2 MexmonekysipHble
5 AP 1 1 1.2 (cr. 5-30); 2.1 (c1.8-
B3anMO/ICUCTBUS 1 5)
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Buael yueoHoi padoThl

Tranupyembie KonTakTHas
(KOHTpOJIMpYyeMbIe) o z 2 HaumenoBaHue Peaymsanus HaumenoBaHue
pe3yabTaThl N E E o HCIIOJb3YEMBIX B paMKax 5 pa3pa60TaHH0r0
OCBOEHHSI: HamvenoBate pasieos, Tem 9 E 2 E D) § g;i ;‘;ﬁ But CPC AKTHBHBIX U I[pakTHyecko DJIEKTPOHHOT O
koa YK; OIIK; ITK = & = 2 = 550 MHTEPAKTHUBHBIX NOATOTOBKH Kypca
U UHAMKATOPBI = g E £ E § s 6 o0pa3oBaTesIbHBIX | (TPYI0eMKOCTh B | (TPYA0E€MKOCTH B
JOCTH/KEHUS % é\g % g § l§ = TexHOI0ruii > Jacax) L qacaX)M
KOMIIeTEH i = S & E“ S O =
IOArOTOBKA K JICKIIUAM
Tema 2.3 KomiiekcHble coeTUHEHUS 4 1 [2.1] (eT.1-170), [2.2]
(ctp. 154-201)
JladopaTopHasi padora Ne 2.2
«KommuiekcHbIe CoeAMHEHHS IS S- U P- 2 3 H30 ?ZOTOBKZKZJ;Z 6-41
METAIIOB» [3.12] ctp- 329, 36-
JlaGopaTopnas paGora Ne 2.3
«KomMruiekcHbIe coeqrHeHus I d— 4 3 H30 ?ZOTOBKZK;;Z 6-41
METAILIOB) [3.12] ctp. 3-29, 36-
JlaGopatopHas pa6ora Ne 2.4 Cnaua 4 3 noaroroska k KP
otyetoB. KonrposnbHas padora [3.12] cTp. 3-35
BBIITIOJIHCHHUE
CamocTosiTe1bHAsI padoTa 1o nomarnanx KP
OCBOEHMIO 2 pa3jeJa: 4 [3.12] ctp. 3-35 (mo
JOMAIIHAS KOHTPOJIbHas padoTa BBIOODY
MIpEernoaBaTels)
HTtoro no 2 pa3neay 12 14 19
Paszgen 3 Xumus dieMeHTOB
IIOATrOTOBKA K JICKIIUAM
Tema 3.1 Xumus s-a1eMeHTOB (110 4 ] 12 (cr. 530):2.1
OIIK-1 rpymnan) (cr.8-15)
HNOIIK-1.1 JlaGopaTopHas padora Ne 3.1 s- 4 5 noaroroska k JIP
UOIIK-1.2 31eMeHThl 1 1 2 rpynn [3.13] ctp. 3-10
NOIIK-1.3 MOArOTOBKA K JEKIUAM
Tema 3.2 Xumus p-351eMeHTOB (110 4 | I.ZZ[(CT. 530): 2.11&18_
rpymnam) 15)
JlaGopaTopuas pagora Ne 3.2 p — 2 2 noaroroska k JIP
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Buael yueoHoi padoThl
IInannpyemsie
KonrakTHas
(KOHTpOJIMpYyeMbIe) aGora = o HaumenoBaHue Peaymsanus HaumeHoBaHue
T
pe3yJabTaThl p % E o HCIO0JIb3yeMBbIX B paMKax pa3paéoTanHoro
OCBOCHMSI: H ) % ol S T &E AKTHBHBIX H IIpakTnyeckoi DJIEKTPOHHOT' 0
] ] -
kox YK; OIIK; IIK AHMEHOBAHUE PAYICIOB, TEM ) = g § | E E‘ 3 Bun CPC MHTEPAKTHBHBIX MOATOTOBKH Kypca
U UHAMKATOPBI = E E g Z § s 6 o0pa3oBaTesIbHBIX | (TPYI0eMKOCTh B | (TPYA0E€MKOCTH B
= ElE =
JOCTH/KEHUS < é\g < E § = = TexHOI0ruii > Jacax) L qacaX)M
KOMIIeTEH i = S of &5 O =
= =
anemeHTs! 111 — VII rpynn [3.13] ctp. 11-29
JeKIHA-00BICHEHHE C
Tema 3.3 Xumnus d- u f-amemeHTOB TOATOTOBKA K JCIKIIIM YACTUYHBIM
2 1 1.2 (ct. 5-30); 2.1 (cT.8-
(0030p) 15) TpUBIEICHHEM HOPMBI
TUCKYCCHH, Oecebl
JlaGopatopHnas padora Ne 3.3 d —
I rpynmst (Cu) u 11 rpynmsn 4 4 HoJroToBKa K JIP
DJIEMEHTBL 1 IPY py [3.13] c1p. 38-51
(Zn, Cd, H)
Tema 3.4 Xumus d-aeMeHTOB (110 [TOArOTOBKA K JCKIHAM
4 2 1.2 (ct. 5-30); 2.1 (cT.8-
TpyTIIam) 15)
Tema 3.5 Xumus f-anemeHToB (1o [OArOTOBKA K JICKIIHAM
2 2 1.2 (ct. 5-30); 2.1 (cT.8-
TpyTIIam) 15)
JladopaTopnas pa6ora Ne 3.4 «Xumus 5 4 noaroroska K JIP
Maprasia 14 Xxpoma» [3.13] cTp. 30-38
JladopaTopnas pa6ora Ne 3.5 Chaua 5 6 o(hopMIICHIE OTYETOB
OTYETOB JIP [3.13] c1p. 3-51
Hroro no 3 pasnery 16 14 25
HUTOI'O 3A CEMECTP 34 | 34 63
HUTOI'O no aucuuninxe 68 | 102 127
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALMS 110 U'TOI'AM OCBOEHUSA AUCHUIIVINHBI.

TGKYH_[I/Iﬁ KOHTPOJIb OCYIICCTBIISICTC 11O BCEM BUJaM y‘l€6HOFO mnmponecca: TCCTUpOBAHUC
110 TEMaM JICKIIMOHHBIX SaHﬂTHﬁ, PEICHUE NPAKTUYCCKUX 3a/la4, KOHTPOJIBHEBIC pa6OTH.

5.1. TunoBble KOHTPOJbLHbIE 3aJaHMsl WM HHbIe MaTepHaJibl, HEOOXOAMMbIe sl
OLICHKHU 3HAHUI, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeIbHOCTH

Bompockl, uHauBUAyadbHBbIE 3alaHus W 3aJadd MPEICTaBICHbl B METOIUYECKUX
YKa3aHUAX K IPAKTHUECKUM U J1abopaTopHbIM 3aHsITusM [3.1 — 3.13], npencrasieHHsIx B 1. 6.3.

5.2. Onucanue moka3sartejiei u KPUTEPUEB KOHTPOJHA YCIIEBACMOCTH, OTIMCAHUE HIKAJ
OICHUBaAHUA

Jlnst olleHKH 3HAHWM, YMEHHM, HaBBIKOB U (DOPMHUPOBAHHS KOMIIETCHIIUU MO JAUCUHUTUIIHHE
JUISL TEKYIEro KOHTPOJS B cemecTpe (mepBasi U BTOpas KOHTPOJIbHAs Henessl) MpUMEHseTcCs
0aJUIbHO-PEHTUHIOBAS/TPAAMIMOHHASL CHCTEMa KOHTPOJS U OLEHKH YCIEBAaeMOCTHU
CTYJICHTOB.

Taénuya 5 — bannvHo-peiimunzoeasn cucmema OyeHUBAHUA

HIkana
JK3aMeH
OlleHUBAHUS
41-50 OtnnyHO
31-40 Xopouio
21-30 Y 10BAETBOPUTENHEHO
0-20 HeynosnerBopurensHo

[Ipy mpomMexyTOYHOM KOHTpOJe (9K3aMeH) YCIeBaeMOCTh CTYJIEHTOB OLIEHHUBAETCS IO

YeThIpex0aIbHON CUCTEME:

«CHEYIOOBJICTBOPHUTCIBHO).

«OTIIUYHO», «XOpouIo»,

«YZOBJIETBOPUTEIILHOY,
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Tabnuua 6 —Kpumepuu oyenusanun pesyiomama 00yuenus no OUCYUNIUHE U WIKAIA OUEHUBAHUS

Koa u
HalMeHOBaHHUe
KOMIIeTEeHIIUH

KO}] 1 HAMMCHOBaHUE

HHIUKATOPA JOCTHKCHUSA

KOMIIETCHIIHA

Kputepun oneHnBanus pe3yabTaToB 00y4eHUs!

Onenka
«HEY0BJICTBOPUTEILHO»
/ «HE 3aUTEeHO»
0-59%

OT max pPeUTUHTOBOM
OLIEHKH KOHTPOJIS

Orenka
«Y10BJIETBOPUTEJIBLHO» /
«3a4TEHO»
60-74%

OT Max pEeUTUHIOBOU
OILICHKH KOHTPOJIS

Onenka
«xopomo» /
«3aUTCHO»
75-89%

OT Max pPeUTUHTOBOM
OLICHKH KOHTPOJISI

Onenka
«OTJIHYHO» /
«3aYTEHOY
90-100%

OT Max pPEeUTUHTOBOM
OIICHKH KOHTPOJIS

OIIK-1. Criocoben
pemiath 3a1a4u
npogeCCUOHATBHOM
JIeSITeIbHOCTH,
MIPUMEHSST METO/IBI
MO/JICITUPOBAHUS,
MaTeMaTHIECKOTro
aHaJM3a,
€CTECTBEHHOHAYYHbIC
1 O0IIeHH)KEHEPHBIE
3HAHUA

HOIIK-1.1 Ionvzyemcs
Memooamu KauecmeeHHo20 u
KOIUYeCMBEHHO20
MOOenuUposanus OCHOBHYIX
ecmecmeeHHONaY YHbIX
3aKo0HO8

He criocoGeH ycBOUTh METO/IbI
00pabOTKH IKCIIEPUMEHTATBHBIX
JIAHHBIX, B TOM YHCIIC
CTaTHCTHYECKHE; TPaBHiIa
HpeCTaBICHUS
9KCIIEPUMEHTAIIbHBIX JaHHBIX.
[Nonspumerpuueckue,
30yJUTHOCKOTIHYECKHE,
KaJIOPUMETPHYECKHE,
ANMEKTPOXUMHUYECKHE METO/IBI
HOJTYYeHUsT (PU3HUKO-XUMHYECKHX
JIAHHBIX TPH PEIICHHN
TEPMOJUHAMHNYCCKUX,
KUHETHYECKHX M IPYTHX 3a1ad
001Iel XUMHUn

Cabo 3HaeT METOIBI
00paboTKH
9KCTIEPUMEHTATBHBIX JTAHHBIX, B
TOM YHCJI€ CTATHCTHYECKHE;
HpaBUIIa MPEACTABICHUS
IKCIIEPUMEHTANBHBIX JaHHBIX.
[Nonspumerpuueckue,
30yJUTHOCKOITHYECKHE,
KaJIOPHMETPUIECKHE,
AIEKTPOXUMHAIECKUE METOBI
MOJTy4eHust HU3UKO-
XUMHYECKHUX JaHHBIX [IPU
pELICHUN TEPMOAUHAMUYECKHUX,
KHHETHYECKHUX U JPYTHX 3a/1a4
001IEN XUMUU.

3HaeT MeTOABI 00PabOTKH
IKCTICPUMEHTATBHBIX
JTAHHBIX, B TOM 4YHCIIe
CTaTHCTHYECKHE; TPaBHiIa
MPEe/ICTaBICHUS
SKCIIEPUMEHTAJIbHBIX
JTAHHBIX.
[Honspumerpuueckue,
30yIUTHOCKOTIMYECKHE,
KaJIOpHMETPHIECKHE,
NEKTPOXUMHUUECKHAE METOIBI
NOTy4YeHUs! HPH3HKO-
XMMHYECKHUX JaHHBIX MPU
pewenun
TEepPMOANHAMUIECKHX,
KUHETHYECKUX U IPYTHX
3ama4 o0meit xumun

YBepeHHO 3HaET METOJIBI
00paboTKH
IKCTIEPIMEHTAIIBHBIX JaHHBIX, B
TOM YHCIIE CTATUCTHYECKHE;
HpaBMIIa MPEACTABICHUS
9KCTIEPUMEHTAIbHBIX JaHHBIX.
[Nonspumerpuueckue,
30yJUTHOCKOIIMYECKHE,
KaJIOPIMETPHUIECKHE,
NEKTPOXUMHUUECKUE METOIBI
MOTy4YeHUs] HPH3HUKO-
XMMHYECKHUX JaHHBIX MPU
peLIEHUN TEPMOAUHAMUYECKHUX,
KHHETHYECKHUX U IPYTHX 33724
001Iel XUMun

HOIIK-1.2. [lpumensem
MenoObl MamMeMamuyecKo2o
amanuza, npuHsmole 6
ecmecmeeHHOHAYYHbBIX U
UHDICEHEPHBIX 00NACHIAX

He Brageer Teoperndaeckim
MaTepHajIoM IO JUCIHIUINHE
XHMUSL; HE 3HaeT METO/IOB
IUTAHUPOBAHMS SKCIIEPUMEHTA U
MeTO/10B 00pabOTKH Pe3ysIbTaToOB
9KCIIEPUMEHTA; HE BIIajieeT
(hu3MKO-MaTeMaTHIECKUM
anmnapaToM; He yMeeT COCTaBIIATh
IUIaH MPOBEJCHHS SKCIIEPUMEHTA
OCYIIECTBIIATH 00pabOTKy H
aHAJIM3 Pe3yJIbTATOB
IKCIIEPIMEHTOB; HE YMeeT
CaMOCTOSITENILHO pelIaTh
KOHKPETHBIE 33/1a4H M3 Pa3IMYHbIX
PAa3aeNoB XUMHHU

[ToBepxHOCTHO 3HAET
TEOPETHYECKUI MaTepHal, He B
HOJHOM 00beMe 3HAeT METOMBI
TEOPUH INIAHUPOBAHUS
IKCIIEPHMEHTA; HE B ITOJTHOM
o0beMe 3HaeT METOAbI aHaIu3a
1 00pabOTKHU Pe3yabTaToB
9KCIIEPUMEHTOB; HE B IIOJIHOM
o0beMe BraseeT (PU3NKO-
MaTeMaTH4eCKUM aIlnapaTom

Xopomio 3HaeT
TEOPETHYECKUI MaTepHal, HO
B OTJENBHBIX pa3jenax
JIOMYCKaeT HETOYHOCTH;
3HAET METO/IbI TEOPUH
TUTAHUPOBAHHUS
IKCTIEPUMEHTA; 3HAET
METO/IbI aHAIN3a U
00pabOTKY pe3yIbTaToB
9KCIIEPUMEHTOB, HO HE
BCEr/ia BEPHO X MPHMECHSIET;
BiazeeT PU3nKo-
MaTeMaTHYECKUM arapaToM

OTIMYHO 3HAET TEOPETHUCCKHUIA
Marepua; 3HaeT METObI
TEOPHH [IAHUPOBAHHUS
9KCIEPUMEHTA; 3HACT METO/IBI
aHam3a 1 00paboTKH
Pe3yJIbTaTOB IKCIIEPUMEHTOB;
BIageeT PU3HUKO-
MaTeMaTHIECKUM alapaToM
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HOIIK-1.3. [Ipumensem &
peutenuy npogeccUOHaTbHbIX
3a0au ecmecmeeHHOHAYUHbvIe
U UHICEHepHble SHAHUS

He  BmameeT  TEOpeTHYECKUM
MarepuajoM IO [HUCIHUIUINHE, He
YMEeT MOJIB30BaThCsl CHPABOYHOMN
JIUTEPaTypoii; He BiajaeeT (HU3MKO-
MaTeMaTHIeCKHM allapatoM; He
yMmeer COCTaBIIAT TUTAHBI
TPOBENICHUST  IKCIIEPHMEHTATBHBIX
UCCIICJIOBaHUII U OCYILECTBISATH
00pabOTKy M aHaNIN3 pe3ybTaToB
9KCIEPUMEHTOB;HE yMEET JIOTHYHO

uzjaratb  YCTHO 154 IMHUCBMCHHO
pe3yJibTaThl cBOEH
HCCIIeIOBATENBCKONH  pabOTBl U

paboTHI ¢ TUTEPATY POt

IToBepxHOCTHO 3HaeT
TEOPETHYECKUiT MaTepHaI; He B
HOJTHOM 00beMe BiiaJieeT
(U3MKO-MaTEeMaTHIECKUM
anmapaTroM; He B TIOJTHOM
o0beMe 3HaeT Pa3MEePHOCTH
(hyHIaMEHTAIBHBIX BEJIUYHH;
CHOCOOEH CaMOCTOSATENFHO
CIUIAHUPOBATH U TIPOBECTH
nabopaTopHyIo paboTy U
00paboTaTh pe3ynbTaThl
JKCIIEPUMEHTA, HO HE CLIOCOOCH
NPOaHAIU3UPOBATh U CIEIATh
BBIBOJIBI, HE CITOCOOEH
JIOCTATOYHO IOJIHO TIPOBECTH
aHanu3 y4eOHoi n
TEXHHIECKOU JIUTEPATYPHI 10
TEeMaM, 3a[aHHBIM
MperoaaBaresieM; YaCTHIHO
yMeeT perath KOHKPETHbIC
3a/1a4d U3 Pa3UYHbIX Pa3aeioB
XHMUH, HE yMEET JIOTHIECKH
BEPHO U apTYMEHTHPOBAHO
3aMIMIIATH PE3YJIbTATH CBOUX
MCCIIEI0OBaHMA; JIOTUYECKU
U3J1araTh YCTHO U HHCbMEHHO
pe3ysbTaThl CBOSH
HCCIIEIOBATENBCKON paOOThI

Xopo1o 3HaeT
TEOPETHYECKH MaTepuai, HO
B OTACJIBHBIX pa3ciax
JIOMyCKaeT HETOYHOCTH;
BIageeT PU3HUKO-
MaTeMaTHIECKIM
anmapaToM; CocoOeH
CaMOCTOSITEIIEHO
CIUIaHUPOBATh M IIPOBECTH
nabopaTopHyIo paboTy u
00paboTaTh pe3ynbTaThl
SKCTIEpHMEHTAa,
MIPOaHaIN3UPOBATh, HO
3aTPYAHSAETCS CeNaTh
BBIBOJIBI; YMEET
CaMOCTOSITEJIFHO PeIIaTh
KOHKPETHBIE 3aJ1a41 U3
Pa3IMYHBIX PA3/IEIOB
XUMHUH, HO HEC BCCrJa
MPUBOAUT TIOJTHOE PEILEHUE;
JIOMYCKAeT JIOTHYECKUE
OLIMOKH B apryMEHTaIN!
PE3yJIbTaTOB CBOMX
HCCIICIOBAHUM U IpH
POPabOTKM TeX WM MHBIX
pa3lernoB JIUTepaTyphl; yMeeT
W3JIaraTh YCTHO M IIUCBMEHHO
pe3yJsibTaThl CBOEH
HCCIIeI0BATENBCKON paboThI
1 paboTHI ¢ TUTEPATYPOIi 1O
JAHHOM TEMAaTHKE

OTJIMYHO 3HACT TEOPETHICCKU
Marepua; 3HaeT Crioco0bI
nonyquI/m XUMHUYCCKUX
9JIEMEHTOB M UX XMMHUYECKUE U
(hu3ryecKue CBOWCTBA; XOPOLIO
BJIageeT PU3UKO-
MaTeMaTHIECKHM aIlliapaToM;
CIOCO0EH CaMOCTOSATEIHHO
CILTAaHUPOBATH U NPOBECTH
nabopaTopHyo paboty,
00paboTaTh pe3ynbTaThl
IKCTIEPUMEHTA, MIPOBECTH
aHaJn3 U CIeNaTh BBIBO;
CHOCOOCH aHAIN3UPOBATh
JIUTEpaTypHBIC HCTOYHUKH B
npesenax MoJiy4eHHbBIX paHee
3HAHUH; CAMOCTOSTEIILHO
pelath KOHKPETHBIC 33/1aul U3
PAa3IMYHBIX Pa3[eiioB XUMUH,
JIOTUYECKH BEPHO H
apryMEHTHPOBAHO 3aIlUIIATh
Pe3yIbTaThl KaK CBOUX
HCCIIEI0OBaHUM, TaK U
UCCIIeJOBaHUIT TUTEPaTYPHBIX
HCTOYHUKOB

22




6. YYU EBHO-METOANUYECKOE OBECIIEYEHUE JUCHUIIJIMHbI
6.1. YueOHasi iuTepaTypa, ne4yaTHble U31aHUsA OHOJINOTEYHOro (poHIA

bubnuoteunsiii GoHA YKOMILJIEKTOBAH MEYATHBIMU M3JaHUSIMU W3 pacdyeTa He MeHee 0,25
9K3EeMILIApa KaXJ0T0 U3 M3JIaHUM, YKa3aHHBIX HIDKE Ha KaXKIOro oOydarolerocs U3 4ucia Jui,
OJIHOBPEMEHHO OCBaMBAIOIINX COOTBETCTBYIOUIYIO TUCIUIUIUHY (MOIYIb).

1.1 AxmeroB H.C. OOGmas n Heopranudeckas Xxumust: YueOHuK 11 By30B / H.C. AxmeToB.
- 7-e u3n., crep. - M.: Bricu. mik., 2006. - 743 c.; - 6-e u3., crep. - M.: Beicmi. mik., 2005. - 743 c.

1.2 I'nmunka H.JI. O6mas xumus: YueOnuk 11 6akanaspoB / H.JL. I'munka; [Tox pen. B.A.
[TonkoBa, A.B. babkoBa. - 19-e u3x., nepepad. u mom. - M.: KOpaiit, 2013. - 901 c.; - 18-e u3n.,
nepepad. u nom. - M.: FOpaiir, 2012. - 898 c.; - M.: Knopyc, 2011. - 752 c.; - 18-e u3a., nepepad.
u non. - M.: FOpaiit, 2011. - 898 c.

1.3 Vraii 1.A.O0mas u Heopranndeckas xumusi: YueOnuk / S.A. Vrait. - 4-e mza.,crep. -
M: Breicm.iik., 2004. - 527 c.

6.2. CnipaBouHo-0uOIMOrpadnyeckas Jureparypa

2.1 HaymoB B.M. KommnekcHwsie coemuHenus: yueb. mocobue / B.M. Haymos, XK.B.
Manynesuu, O.H. Kosanesa; HI'TY um. P.E. AnekceeBa. — Huxuuniit Hosropona, 2019. — 173 c.

2.2 HaymoB B.M. AtoMm. Xumudeckasi CBsi3b U CTPOCHHE BelecTBa: MoHorpadus/ B.U.
Haywmog, I'.A. Ilaawuesa, JL.H. YetsipOok, X.B. Mamymnesnu. HI'TY um. P.E. Anekceea. —
Hwxnuit Hosropoa, 2012. — 344 c.

2.3 T'ankun A.Jl. Xumusg / AJL T'ankwn, B.K OcmanoB. HI'TY um. P.E. AnekceeBa. —
Hwxuuit Hosropoa, 2013. — 178 c.

6.3. MeToauueckue YKazaHusd, pCKOMCHIAIMHA U IPYIrue MaT€epHuajbl K 3AHATUAM

B crnucox «Metoanueckue ykasaHus, peKOMEHAALNUN U JPyrue MaTephaibl K 3aHATHUIM»
BKJIIOYAIOTCS. METOJMYECKHE YKa3aHHWA M PEKOMEHJAIMHU IO MPOBEICHUIO JTabOpPaTOPHBIX H
MPAKTHYECKUX YUEOHBIX 3aHATUN MO JAaHHOW JUCIMILIUHE:

6.3.1 Memoouueckue ykazanus, pa3padoomannvle nPenooasamenimu:

3.1 ManyneBuu XX.B. Benenune B kypc obmieil xumun. OCHOBHBIE MOHATUS M 3aKOHBI:
y4eOHO-METO/I. TocoOue K 1ab0opaTOpHBIM paboTaM 1o Kypey «O01mas 1 HeOpraHn4ecKass XUMHUSD»
st ctynenToB HampasieHuit 18.03.01 «Xumuueckas texnoiorus», 19.03.01 «buorexHomorus»,
11.03.04 «DnexTtpoHnka u HaHOAJIEKTpoHHKay, 22.03.01 «MarepuaioBeaeHHE W TEXHOJIOTHH
MatepuanoBy Bcex (opm oOyuenms / XK.B. Mamynesuu, O.H. KoBanera, T.B. Cazontnena //
Hwxnuit Hosropoa, HI'TY um. P.E. Anekceesa. 2020. — 54 c.

3.2. Manynesuu JX.B. DrneMeHThl XUMUYECKONH TEPMOJUHAMHUKH B Kypce OOIeH XUMUH:
METOJ. yKa3aHus K Ja0OpaTOpHBIM W MPAKTUYECKUM 3aHATHSM IO KypCy OOIIeH XUMUM it
CTYJICHTOB XHMHUYECKHX M HEXUMHUYECKHX CIHEIHaTbHOCTEH JIHEBHBIX, BEUCPHUX M 3A0YHBIX
¢daxynsreroB / JK.B. Manynesnuy, O.H. Kosanesa, T.B. CazonrseBa, FO.M. JlykbsnoBa / H.
Hosropoa, HI'TY um. P.E. Anekceepa. 2021. — 58 c.

3.3. bopucoa I'.I'. OcHOBHbIE 3aKOHOMEPHOCTH TPOTEKAHMSI XUMHUYECKUX PEaKIIHiA:
METOMYECKUE YKa3aHUs JIJIS TIPOBEICHHSI KOHTPOJILHBIX pab0T M KOJTIOKBHYMOB IO KypCy 00IIei
XUMHUH JJIS1 CTYJIEHTOB XMMHMYECKUX M HEXMMHUYECKUX CHEIHabHOCTEH THEBHBIX, BEUYEPHUX U
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3a0uHbIX (opm obyuenus / I'.H.bopucosa, A.B. bopucos, }0.B. barranosa, B.K. Ocmanos //
H.Hosropog, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

3.4. KoBanea O.H. CxopocTh XMMHUYECKHUX PEaKIMi. XUMUYECKOE PaBHOBECHE: yUEOHO-
METO/I. TOCOOME K BBIIOJHEHHUIO MPAKTUYECKUX U JIAOOPATOPHBIX padoT mo auciumiuHe «Oomas u
HEOpraHuyeckas: XUuMUs» JJIsl TMOATOTOBKHM CTYJEHTOB HalpaBiI€HUN MOATOTOBKH «XHUMHYecKas
TEXHOJOTUA», «bHoTexHONOrUAY,«DIEKTPOHUKAa U HAHOIEKTPOHHKa», «MaTepuaaoBeaeHue U
TEXHOJIOTMH MaTepuasoB», «Metamtyprus», «BHOTEXHMUECKHE CHUCTEMbl M TEXHOJIOTMH» OYHOH
¢opmbl 00yuenus/ HI'TY um. P.E. Anekceesa; coct.: O.H. Koanesa, ’K.B. Manynesuy, O.B.
Macneesa, F0.M. JlykpsanoBa. H.Hosropon, 2023. — 29c.

3.5. CamconoBa A.Jl. PacTBOpBI 3JIEKTPOIUTOB: yUeOHO-METOI. MOCOOUE K MPaKTUYECKUM
U J1abopatopHeiM pabotaM. MHIuMBUAyanbHbIe 3aaHus IO Kypcy OOIIei XUMUM JIJsl CTYACHTOB
HEXMMHUYECKUX CHEIHaTbHOCTEH JHEBHBIX, BEYEPHHX M 3a09HBIX (opm oOyueHus / A.Jl.
Camconoga, I'.H. bopucora, A.JI. 'ankun, A.B. bopucos // Hmwxuanit Horopoa, HI'TY um. P.E.
Anexceesa. 2020. - 33 c.

3.6. CamconoBa A./[. OKHCINTETBbHO-BOCCTAHOBUTENIBHBIE PEAKLMHU: METOJIUYECKHE
yKa3aHHs K JJaOOpPaTOPHBIM U NPAKTUYECKUM 3aHATHUAM 10 Kypcy oOLel XUMHMM Ui CTYJEHTOB
XMUMHUYECKHX U HEXUMHUUYECKUX CIEIUATBbHOCTEH THEBHBIX, BEUCPHUX U 3a04HBIX (hopM 00yueHust/
A Jl. CamconoBa, A.JI. I'ankun, T.B. Ca3onteeBa / H.Horopon, HI'TY um. P.E. Anekceesa.
2012. 36 c.

3.7. bopucoB A.B. KoHTponpHbIE 3a7aHusi [0 TEME PacTBOPBL: METOJ. yKa3aHUs JUIs
IPOBEJCHUS TEKYLIEro KOHTPOJIA IO Kypcy OOIIed XUMHM M HEOPraHMYeCKOW XMMHU JUIS
CTYJEHTOB XUMUYECKUX U HEXUMUYECKUX CIEeLNaTIbHOCTEN JHEBHBIX, BEUEPHUX U 3a0UHBIX (hopM
obyuenust / A.B. bopucos, A.Jl. CamconoBa, I'.H. bopucosa / H.Hoeropon, HI'TY um. P.E.
Anekceesa. 2017. 14 c.

3.8. KoBanmeBa O.H. DnexTpoxuMmusi: METOAMYECKHE YKa3aHUS K Ja0OpaTOpHbIM U
NPaKTUYECKUM 3aHATHAM 10 KypCy OOIIel XMMHUHU ISl CTYJICHTOB XUMHUYECKUX M HEXUMHUYECKUX
CHEeLMATbHOCTEH JTHEBHBIX, BEUEpPHHUX W 3a04HbIX ¢opm oOyuenust / O.H. Kosanesa, 1O.B.
Bbarranosa, B.K. Ocmanos, A.J[. CamconoBa // H. Horopoa. HI'TY um. P.E. Anekceesa. 2012.
52c.

3.9. CmupnoBa JI.LA. CrpoeHue aroma: METOJMYECKHE YyKa3aHUS K MPaKTHYECKUM
3aHATUSAM 10 Kypcy OOWeHl M HEOpraHuYecKod XHMHUHU JUIsl CTYJEHTOB XUMHUYECKUX U
HEXMMUYECKUX CIICMAILHOCTEH THEBHOW M BedepHer dopm oOyuenus / JILA. CmuproBa, JK.B.
Manynesuy, I'.A. IlanuueBa, I'.®. Bomogun, JIL.LH. Yertsipbok, C.B. Kpacnonybckas // H.
Hosropoa. HI'TY unm. P.E. Anekceesa. 2007. 39 c.

3.10. Komanea O.H. Crpoenne aroma. XuMHYECKasl CBSI3b: METOJ. YKa3aHWs HJis
NPOBEICHUS] KOHTPOJIBHBIX pAabOT M KOJJIOKBHYMOB IO Kypcy OOWIeH XUMHM Il CTYACHTOB
XUMHAYECKUX ¥ HEXMMUYECKHUX CIICIUATLHOCTEH THEBHBIX, BEUCPHHUX M 3a09HBIX (POpPM 00ydeHus /
O.H. Kosanesa, T.B. CazontseBa, A.Jl. Camconora / H.Hosropon, HI'TY um. P.E. Anekceesa.
2015. 16 c.

3.11. HaymoB B.M. XuMnueckas CBsI3b: METOJI. YKa3aHUS K MPAKTUUYECKUM 3aHSATHSM I10
Kypcy oOmmeld XUMHUM Ul CTYACHTOB HEXMMHYECKHUX CHEIMaIbHOCTEH JHEBHBIX, BEUEPHUX U
3a0uHbIX (hakynpTeToB/ B.M. Haymos, JL.H. Yetbipbok, I'.A. ITanuueBa // H. Hosropoa, HI'TY
nM. P.E. AnekceeBa. 2012. 37 c.

3.12. HaymoB B.M. KommuekcHble COE€IUHEHMS: METOJIMYECKUE YyKazaHui K Jabd. U
IPAKTUYECKUM 3aHATHUSAM IO Kypcy obOmield u Heopranuudeckod xumuu HI'TY g ctynenTos
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XUMHYecKux crnernuansHoctei / B.M. Haymos, I'.A. ITanuuesa, JI.H. Yetsip6ok. / H.HoBropos.
HI'TY um. P.E. Anekceena. 2014. 51 c.

3.13. KoBaneBa O.H. CBoiicTBa 3JIeMEHTOB: yueOHO-METOJI. ocobue K jabd. paboram 1o
Kypcy «OO0Imas 1 HeopraHMudecKass XUMHUsD», «XUMHS JIEMEHTOBY I CTYJCHTOB HAIPaBJICHUMA
18.03.01 «Xumuyeckas texnonorus», 19.03.01 «buorexnonorus», 22.03.01 «MarepuaioBeneHue
U TEXHOJIOTHH MartepuaioB» Bcex ¢opm obOyuenus / O.H. Komanera, )K.B. Mamynesuu, T.B.
Cazontnena // Hwxuuniit HoBropoa, HI'TY um. P.E. Anekceesa. 2021. — 52 c.

6.3.2 Memoouueckue ykazanus, pazpaoomannvie HI'TY

3.1. Meronnyeckue peKOMEHIAIMM IO OpraHU3alMu ayJUTOpPHOW paboThl. IIpuHATHI
VYuebHo-meronnueckum coperoM HI'TY um. P.E. AnekceeBa, npotokoin Ne 2 ot 22 anpens 2013 .
DIEeKTPOHHBIN azipec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_ obraz/met rekom aydit rab.pdf?20.
Hata ob6pamenus 23.09.2015.

3.2 MeToanueckre peKOMEHAALNU 110 OPraHU3allK U IUIAHUPOBAHUIO CAMOCTOATEIHHON
paboThl cTyneHToB no aucuurmiuHe. [Ipunsatel Yuebno-meroanueckum coBetom HI'TY um. P.E.
Anexceesa, IIPOTOKOJI Ne 2 oT 22 anpes 2013 T. ONEKTPOHHBIN
aapec:http://www.nntu.ru/RUS/otd_sl
/ymy/metod dokym obraz/met rekom organiz_samoct rab.pdf?20.

3.3 Yuebnoe mocobue «IIpoBenenne 3aHATHI ¢ MPUMEHEHHEM WHTEPAKTHBHBIX (OPM U
MeTtonoB  oOyuenusi», Epmakoa T.M., MHWeamkwun E.I'., 2013 r. DiuekTpoHHBII
anpec:http:// www.nntu.ru/RUS/otd_sl/ymy/metod dokym_ obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHO®OPMAILMOHHOE OBECIHHEYHEHHUE JUCIUIIJIMHbI

VYueOHbIl mpolecc MO  JUCHMIUIMHE oOecreyeH HeOoOXOAMMBIM  KOMIUIEKTOM
JMLIEH3UOHHOTO U CBOOOJHO PacHpOCTPAHAEMOro HMPOrPaMMHOrO OOECIeueHHs, B TOM YHCIIe
OTEYECTBEHHOI'0 MPOU3BOJCTBA (COCTaB MO TUCHMIUIMHE ompexaeneH B Hacrosiued PII wu
HOJIIEKUT OOHOBIIEHHUIO ITPH HEOOXOIUMOCTH).

7.1. llepeyeHb  pecypcoB  HMH(POPMAIMOHHO-TEJEKOMMYHMKAIIMOHHON  CeTH
«HTEepHET», HEOOXOAMMBIX /1JIs1 0CBOCHHSI TUCIUIIUHBI (MOIYJIs1)

[lepeuens mpOrpaMMHBIX MPOAYKTOB, HCIIOIb3yEMbIX IIPH MPOBEACHUN PA3IUYHBIX BUI0B
3aHATUHN N0 TUCUUIUTMHE (OTKPBITHIN TOCTYM):

1. Koncynerantllmoc [DnektponHblil pecypc]: CrnpaBouyHasi mpaBoBas cucrtema. - Pexum
nocrymna: http://www.consultant.ru/.

2. Hayynas  onektponHas  Oubmmoreka  E-LIBRARY.ru. — Pexum  mgocryna:
http://elibrary.ru/defaultx.asp

3. DuekrtponHas OubnauoTeyHas cucrema [IOBOHKCKOTO TOCYIaPCTBEHHOTO YHHBEPCUTETA
cepBuca [DneKkTpoHHbIN pecypc]. — Pexxum noctyma:http://elib.tolgas.ru./ - 3ariu. ¢ sxpana.

4. DnexTpoHHO-OMOIMOTEeYHasi cucTteMa Znanium.com [DIeKTpoHHBINH pecypc]. - Pexum
nocryna:http://znanium.com/. — 3ari. ¢ s3kpaHa.

5. OtkpeiToe oOpa3oBaHue [DneKTpoHHBIN pecypc]. - Pexxum noctyna: https://openedu.ru/. -
3arn ¢ ’KpaHa.

6. Polpred.com. O630p CMHU. [lonnomexcmosas, mHocoompaciesas 6Oaza Oaunvix (B/])
[Onexmponusiii pecypc]. - Peostcum oocmyna:http.//polpred.com/. — 3aen. ¢ skpana.
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7. bazvl Odamnvix Bcepoccuiickoeo uxHcmumyma HAy4HOU U MeXHUYecKou ungopmayuu
(BUHUTU PAH) no ecmecme@eHHbiM, MOYHLIM U MEXHUUECKUM HAYKAM DNeKmMpPOHHbILL
pecypc]. - Peaicum oocmyna: http://www.viniti.ru. — 3aen. ¢ sxpaua.

8. Vuusepcumemckas ungopmayuonnas cucmema Poccus [Onexmpounwviti pecypc]. -
Peorxcum oocmyna: http://uisrussia.msu.ru/. — 3aen. ¢ skpaua.

7.2.

IepeyeHb MHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

Tabauya 7 - Ilepeuens 31eKmpoHHbLX OUOIUOMEUHBIX CUCHEM

Ne HaumenoBanune IbC Ccbuika, Mo KOTopoi
ocyuiectBisiercsi goctyn k 9bC
1 KoHCynbpTaHT cTyAcHTA http://www.studentlibrary.ru/
2 Jlanb https://e.lanbook.com/
3 Opaiit https://biblio-online.ru/
4 TNT-ebook https://www.tnt-ebook.ru/

B Tabn. 8 ykazan mepedeHb mnpodecCHOHANBHBIX 0a3 MaHHBIX W HH(POPMAIMOHHBIX
CIIPaBOYHBIX CHCTEM, K KOTOPBIM oOecreueH AOoCTyn (yAaleHHbIH AocTym). J[aHHBIH mepedyeHb
TOJIC)KUT OOHOBIIEHHUIO B COOTBETCTBHH ¢ TpeboBanusimu GI'OC BO.

B nmanHOM pa3znene MOryT OBITH NMPHUBEACHBI PeCcypchl (CCHUIKM Ha CaiThl), HA KOTOPBIX
MOXXHO HAWTH TOJE3HYIO s Kypca HWH(OpMaIuio, B T.4. CTATUCTUYCCKUE WIIM CIIPABOYHBIC
JaHHbIE, Y4eOHbIe MaTepHalibl, OHJIAWH KypChl U T.1.

Taonuuya 8 - Ilepeuenv coeépemennvix npogeccuonanrvHvlx 06a3 OAHHBIX U
UHDOPMAYUOHHBIX CRPABOYHBIX CUCHEM
Joctyn K pecypcey (yAaJleHHbIH
Ne HaunmenoBanue npogeccuoHaabHON 0a3bl AOCTYII ¢ YKa3aHUEM
" | AaHHBIX, THPOPMALMOHHO-CIIPABOYHON CHCTEMBI CCBLIKHU/A0CTYI U3 JIOKAJIbHOM
CeTH YHUBEPCHUTETA)

1 baza  pmaHHBIX  CTaHIApTOB U PETVIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT //home/standarts
OnekTtpoHHass 0a3a  W30paHHBIX  CTaTe 1O )

2 P P http://www.philosophy.ru/
¢bunocopun

3 Enunblii apXuB 9KOHOMUYECKHUX U COLMOJIOIMYECKHX | http://sophist.hse.ru/data_access.sht
TAaHHBIX ml
ba3el  mamuepix  HammoHanmnpHOro  coBera IO

4 . http://www.ncva.ru
OLICHOYHOM JeATEeIbHOCTU
CnpaBoyHas MpaBoOBast cucTema .

5 JIOCTYII U3 JIOKAJIbHOU CETU
«Koncynprantllnocy
NudopmannoHHO-cripaBoYHas cucTeMa .

6 JIOCTYTI U3 JIOKAJIbHOW CeTH
«Texkcnepr»

8. OBPA3OBATEJIBHBIE PECYPCbI JJIAA UHBAJINJIOB U JIMIL C OB3

B T1abn9 ykasan mepeueHb

00pa3zoBaTesbHbIX

UMerIuX  (OpMBI,

pecypcos,

aJlanTUPOBAHHBIC K OTPAHWYCHUSM HX 3JI0POBBS, a TAKXKE CBEACHHUS O HAIMYUU CICIHATBHBIX
TEXHUYECKUX CPEICTB OOyuYeHHUs KOJUICKTUBHOTO W WHIUBUAYaJbHOTO TONb30BaHusA. [lpu
3aM0JIHEHUU TaOJIMIIBI MOKET OBITh HCIIOJIh30BaHAa WH(OpMaIWs, pa3MelleHHas B TOApasjelie

«JloctynHas

cpcaa» CIICUAJIM3BUPOBAHHOI'O  pas3jciia

caita HITY «Csemenus 00

oOpa3oBaTenbHOM opranuzauum» https://www.nntu.ru/sveden/accenv/

Tabauya 9 - Obpazoseamenvhble pecypcsl 011 UHBANUO08 u auy ¢ OB3
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Ilepeuens 00pa3oBaTeIbHBIX PECYpPCOB,
Ne NMPUCIOCO0TeHHBIX 1JIS1 MCTI0JIb30BAHUSA
HHBAJIUAAMHA H Junamu ¢ OB3

CaeleHUs 0 HAJIMYHUH CIIENHATBHBIX
TeXHUYeCKHX CPeICTB 00y4eHHUs!
KOJJIEKTUBHOTO U HHIMBHUAYAJILHOT0

MMOJIB30BaAHUSA

1 OBbC «KOHCYIBTAHT CTYICHTAY

03BYYKAa KHHUT U YBEIMYCHHE MpUQTa

9BC «Jlaap»

cCrHelragbHOe MOOUIIEHOE MPHIIOKEHUE -
CHHTE3aTOp PEYH, KOTOPBIN

2
BOCITPOU3BOAMT TEKCTHI KHUT U MEHIO
HaBUTAIL[UHA
3 OBC «kOpaiiT» BEpCHS JUIS CIIA00BUISAIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOJINMOE JIJIsA
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA IO JUCHUIIJIMHE

VY4eOHble ayJUTOPUU U1 TPOBEACHUS 3aHATHUIM
000pyIOBaHHEM M TEXHHYECKUMHU CPEICTBaMU OOYYEHHs, COCTaB KOTOPBIX OMpEesicH B

JIAHHOM pasJielie.

110

JUCHUIIIIMHC, OCHAIICHBI

Taonuuya 10 - Ochawennocms ayOumopuil U nomewieHuil 0 CamoOCmoOAMe1bHOI
padomul cmyoeHmoe no OUCYUnJIUHe

yaeOHast ayJUTOpHUs s
TIPOBEICHUS TIPAKTHYECKIX
1 1a00paTOPHBIX 3aHATHH,

IPYIIOBBIX U
WHIUBUIYATBHBIX
KOHCYJIbTallUi,
TEKYILEro KOHTPOJIA U
MPOMEKYTOUHOU
arrecranuu (kadeapa
"[IpousBoaCTBEHHAs
0e30MaCHOCTb, IKOJIOTHS U
xumus" T. HiokHa#i

Hogropon, yin. MuHuHa,

24)

npenojaBaresns — 2 IIT.;

4. BeITsDKHBIE TKAQHI - 2 IIT;
5. O6opymoBanue st
MPOBECHHUS 1a00PATOPHBIX

3aHATHAN 0 JUCLIUIIMHE XUMUS:
mKad CymuiIbHbIHA - 2 IIT.,
3NEKTPOXUMUIECKHE STICHKH IS
n3meperns DJ]C XuMHIecKoro
JJIEMEHTa - 3 MIT.,

ANIEKTPOJIU3EPEI - 4 IIT.,

BoinpsiMuteny b5-47 — 6 wr.,
pH-metpsr «UILJI-301» - 4 mt.,
KaJIOpUMETPhI — 4 1IT.,

BECHI aHAIMTHUYECKHE 4 IIIT.,
muctwnttop [13-10 - 1 .,
KOJIOOHarpeBaTeIu — 3 IiT.;
BOJITMETPHI IippoBeie B7-38 — 3 mr.,
BECHI TEXHUUECKUE — 2 IMT.,

Tabauiel Meneneesa- 4 mir.,
nabopaTopHasi XUMHYECKasi OCyAa 1
PEaKTHBBI

Ha00p yueOHO-HAIJISIIHBIX OCOOMIA

HanmeHnoBanme .
ayIHTOPHil OcHaleHHOCTh Ay IMTOPHUIl IlepeyeHb JMIIEH3MOHHOTO
¥ pw NMOMeLEeHUH U MoMeLeHHn i NPOrpaMMHOr0 00ecredYeHusl.
Ne NOMeLeHuil 1Is N
N JJISL CAMOCTOSITE/IbHOM PexkBU3MTHI OATBEPKAAIOIIETO
CaMOCTOSITE/IbHOM
padoThI AOKYMEHTAa
padoThbl
1. locka menoBas - 3 ImT.
2. Cronsl nabopaTopHbIe
(pabouee mecTo cTynenTa) Ha 20
qelL.;
3. Pabouee mecto
1224a

6147
2 yueOHas ayUTOPHS AJIst
HPOBEJICHUSI 3aHATHIA

1.Jlocka menoBast
2. Pabouee mMecTo mpernoaBaTens
3. Pabouee mecTo cTyneHTa - 64

1. Windows XP, Prof, S/P3 (noanucka
Dream Spark Premium, norosop
NeTr113003 ot 25.09.14);
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HaumeHnoBaHue
ayIMTOPHUil U

OcHaleHHOCTh Ay IMTOPHU I
NMOMeEIleHNii ¥ OMeleHui

IIepeyeHb JMLIIEH3MOHHOTO

NMPOrpamMMHOro odecre4eHns.

Ne noMeluleHud JIs N
. JUISI CAMOCTOSITEJILHOM PekBH3UTBHI NOATBEPKIAIOIIETO
CaMOCTOSITEJILHOM
padoThI JAOKYMeHTa
padoThl

JEKITUOHHOTO 1
CEMHHAPCKOTO THUIIA,
TPYIIIOBBIX H
WHINBUYAIbHBIX
KOHCYJIbTallUH,
TEKYIIEr0 KOHTPOJIS U
IIPOMEXKYTOYHOMI
arrecranuu (kadeapa
"[IpousBoaCTBEHHAS
0e30MacHOCTh, SKOJOTHS 1
xumus" T. HuokaMM
Hogropon, Kazanckoe 1.,
12)

Yer.
4. TlepcoHAIBHBI KOMITHIOTED

6265
yueOHast ayJUTOPHS JUIS
MIPOBEJCHNUS 3aHATHH
JIEKIMOHHOTO U
CEMHUHApCKOT0 THUTIA,
TPYTIOBBIX U
WHIUBHUIYaJIbHBIX
3 KOHCYJIbTallUH,
TEKYIIEro KOHTPOJIS 1
IIPOMEXKYTOUYHOMN
attectanuu (kadeapa
"IIpou3BoacTBEHHAs

1. locka menoBas - 1 mr;

2. Tabmuua JI.M. Menneneesa - 1
IIT.

3. Pabouee MecTo mpenogaBaTes
4. Pabouee mMecTo cTyaeHTa - 42
Yell.

Jlnst maBanmuaoB v i ¢ OB3:
TIEPEHOCHON pagruoKIIacc

0e30MacHOCTh, SKOJIOTHS 1
xumus" . Hukamit
Hogropon, Kazanckoe 1.,
12)

10. METOAUYECKHUE PEKOMEHJALINU OBYYAIOIIIUMCA
ITO OCBOEHMIO JJUCHHUIIJINHBI

10.1. OOmue MeTOAUYECKHE PEKOMEHIAUMM JIsi O0yYAKIIUXCH 10 OCBOEHHMIO
AUCHMILINHBI, 00pa3oBaTe/ibHbIe TEXHOJIOTHHI

JlucuuninuHa  peanu3yercs IOCPEJACTBOM  IMPOBEIEHUS  KOHTAKTHOW  paboThl €
oOydJarmuMucs (BKJIIOYasi MMPOBEICHUE TEKYIIETO KOHTPOJS YCIIEBAEMOCTH), CAaMOCTOSITEIbLHOM
paboThl 00YYAIOITUXCS ¥ IPOMEXKYTOYHOM aTTECTAIINH.

KonTakTHas paboTa MOXKET OBITh ayIUTOPHOMN, BHEAYJUTOPHOU, a TAK)KE MPOBOAMUTHCS B
3JICKTPOHHOU WH(GOPMAIMOHHO-00pa3oBaTesibHON cpene yHuBepcutera (mamee - DMOC). B
clly4ae TPOBEACHHUS YaCTH KOHTAKTHOW pabotel mo aucuuiuimHe B DMOC (B coOTBETCTBHH C
pacricaHueM y4deOHBIX 3aHATH), TPYIOEMKOCTh KOHTakTHOM paboTel B DMOC sKkBHBasIeHTHA
ayJUTOpHOM padore.

[IpenonaBanue  TUCITUTIUIAHBI
00pa3oBaTeNbHBIX TEXHOJIOTHIA:

-OaNbHO-PeUMUH208asl MEXHOI02USl OYEHUBAHUS (NPU HATUYULL),

- KOTLOKGUYM,

- KOHMPONbHAS paboma,

- mecm;

- omuem no 1abopamopHuIM pabomanm.

[To wuroram TekyImiel ycmeBaeMOCTH CTYIEHTY MOKET OBITh BBICTAaBIIEHA OILIEHKA IO
MIPOMEXYTOYHOH aTTeCTallMd B COOTBETCTBHH 3a HaOpaHHBIMHU 3a cemecTp Oayutamu. CTYICHTHI,
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BBITIOJTHUBIIIME BCE OOsI3aTENIbHBIC BHUJIBI 3aIJIAHUPOBAHHBIX YYEOHBIX 3aHATHH K MPOXOXKICHUIO
MMPOMEXKYTOYHOU aTTecTanuu (IK3aMeHy).

Pe3yabTaT 00ydyeHHs1 cunTaeTcsi c)OPMHPOBAHHBIM HA NMOBBILIEHHOM YPOBHE, €CIU
TEOPETUIECKOE COJIEpPIKaHNEe Kypca OCBOCHO IMOJHOCTHIO. [IpH yCTHBIX coOeceOBaHUSX CTYICHT
MCYEPIBIBAOIIIE, TIOCIEI0BATENILHO, YETKO U JIOTUYECKU M3J1araeT y4eOHbI MaTepuai; cBOOOTHO
CIpABIIIETCA C 3aJadaMH, BOIPOCAMH W JPYTHMMH BHWJIAMH 3aJIaHUH, HWCTIOJB3YeT B OTBETE
JOTIOTHUTEBHBIA MaTepuan. Bce mpemycMoTpeHHble pabodeill yueOHOW mporpamMmoil 3agaHus
BBITIOJTHCHBI B COOTBETCTBHU C YCTAaHOBJICHHBIMH TPeOOBAaHUSAMH, CTYACHT CIOCOOCH
AQHAIM3UPOBATh IMOJYYCHHBIE pPE3YJbTAaThl, MPOSBISET CAMOCTOSTEIHHOCTh IPH BHIOTHEHUH
3aJaHUH.

Pe3yabraT 00yueHusi cuuTaercss cGOpMHPOBAHHBIM HA TMOPOrOBOM YPOBHE, €CIU
TEOPETUIECKOE COJCpIKAHUE Kypca OCBOCHO IMOJIHOCTBIO. [IpH YyCTHBIX cOOCCeIOBaHUSIX CTYICHT
MOCTIEIOBATENbHO, YETKO M JIOTMYECKH CTPOMHO M3JIaraeT y4eOHBI MaTepuan; CIpaBISIeTCs C
3a/ladyaM¥, BOMPOCAMH W JPYTMMH BUIAMH 33JlaHUH, TPEeOYIOIIMX NPUMCHCHHS 3HAHWW; BCE
peyCMOTPEHHbIE paboueill yuyeOHON NporpaMMoil 3aaHHs BBIIOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSMHU, CTYACHT CIOCOOCH aHAIM3MPOBATH IMOJYYCHHBIC PE3YJIBTATHI,
MPOSIBIISIET CAMOCTOSTETILHOCTD MIPH BBHITIOITHEHUH 33 1aHUN

Pe3yabTaT 00yueHusi cuuntaercss HecOPMHUPOBAHHBIM, €CJIA CTYICHT IIPH BBHIITOJIHEHUU
3a/laHuil HE JEMOHCTPHPYET 3HAHUU y4yeOHOro MmaTepuana, JAOMyCKaeT OMIMOKH, HEYBEpEHHO, C
OOJIBIIMMHU 3aTPYJTHCHUSMHU BBITIONHSACT 3aJaHUs, HE JCMOHCTPHUPYET HEOOXOIUMBIX YMCHHM,
KayeCTBO BBIMOJTHEHHBIX 33JJaHUI HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHUSM, KAUeCTBO UX
BBITIOJTHCHHSI OIICHCHO YMCJIOM OajUIOB HIDKE TPEX IO OICHOYHOW CHUCTEME, YTO COOTBETCTBYET
JOTIOPOTOBOMY YPOBHIO.

10.2.MeToan4yeckue yKazaHus I 3aHATHI JJEKIMOHHOT0 THIIA

JIeKIMOHHBIN KypC MPEANoaraeT CUCTeMaTU3UPOBAHHOE M3JI0KEHHUE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOro IMIaHa. B Xo/e JeKIMOHHBIX 3aHATHI pacKphIBAIOTCS 0a30BbIe BOIIPOCHI B paMKax
KOKJI0M TeMbl AUCHUIUIMHBL (Tabnuma 4). O003HA4aroTCs KIIIOYEBBIE ACHEKTHI TEM, a TaKKe
JIeNaloTCs aKIeHThl Ha HauOollee CIIOKHBIE M Ba)KHbIE TOJOXKEHUS H3y4yaeMOro MaTrepuana.
Martepuansl J€KUUN SABJISIOTCS OMNOPHOM OCHOBOM JUIsl TMOATOTOBKM OOy4arommxcs K
MPAKTHUECKUM 3aHATHUAM / JTabOpaTOPHBIM paboTaM M BBHITIOJHEHHs 33/laHUN CaMOCTOSITENBHOM
paboThl, a TaKKe K MEPOIPHUATHAM TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH W IMPOMEXKYTOUHOU
aTTecTalMy MO JUCIIATUINHE.

B Xone neKIMOHHBIX 3aHATHH PEKOMEHAYETCS BECTH KOHCIEKTUPOBAHUE YYEOHOTO

Marepuana.

10.3. MeToauveckne YKa3aHHsl IO OCBOCHHIO JUCHHUIUIMHBI Ha JIadOpaTOPHBIX
paborax

JlaGopatopHble pabOTHI TO3BOJSIOT NPUOOPECTH CTYACHTaM yMeHHs paboTaTh C
XUMHUYECKHUMH PeareHTaMu, IMOCYI0N U MPHOOpaMu, OCYIIECTBISATh XUMUUYSCKUN IKCIICPUMEHT U
POBOANUTH TMEPBUYHBIC Hay4YHbIE HccenoBaHus. B maboparopHbie paOOThl BBEACHBI JIEMEHTHI,
MOBBIIIAIONINE MHTEPEC CTYJCHTOB K HHUM M WX TMO3HABaTEIbHYIO aKTUBHOCTh. Hampumep, B
pabote "OmpeneneHue MOJSIPHON Macchl IKBHUBaJleHTa MeTaia" OMpeAensercs HE TOJbKO
SKBHBAJICHTHAsT Macca (JIMTepaTypHBId BapWaHT), HO M aTOMHas Macca MeTtaia. B pabote
"Omnpenenenne TemaoBoro dddexta peakuuu" TEIIOEMKOCTh KaJOpUMETpa OMpeeseTcs
METOJIMYECKH 0oJiee TPaMOTHO, YeM 3TO OIMCAHO BO BCEX JIAOOPATOPHBIX IMPAKTUKyMaX, a B
pabore "CKOpOCTh XMMHYECKOW peakiuH', TOMHUMO Ka4eCTBEHHBIX 3aBHCHUMOCTEH CKOPOCTH
peakiu OT KOHIEHTPAI[MU PEarecHTOB M TEMIIEpaTypbl, CTYIAEHTHI PE3yJIbTaThl IKCIIEPUMEHTA
00pabaThIBalOT KOJMYECTBEHHO U BBIYHCISIOT DHEPTUI0 AaKTHUBALMM M KUHETHYECKHH MOPSIOK
peakIuu.
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Jlns TIOBBILICHMS T103HABATENbHONW AKTUBHOCTU CTYJIEHTOB M TPUOOPETEHHS HUMH
MEPBUYHBIX HABBIKOB HAyYHOTO HCCJENOBaHUS, B ATH KJAcCHUeCKHe J1abopaTOpHbIE pPabOThHI
BBEJICHBI JIEMEHTHI HAyYHOT'O UCCIIE0BAHNS, KaK-TO:

a) CaMOCTOSATEIbHO N0/100paTh PEaKTUBHI /71l MPOBEACHUS TOM UM MHON peaKIvH;

0) OOBSICHUTH MPOTEKAHNWE OJHOW PEaKLMU U He MPOTeKaHHe IPYToi, Ha MEepBbIA B3I
M01I00HOM, peaklnu;

B) IpeAcKa3aTh IPAKTUYECKOE 3HAUEHUE TOW WM HMHOM pPEaKIMH, CONPOBOXKIAIOLIEHCS
HEOOBbIYHBIM 3(pPexToM, U T.1.

[TonroToBKy K Kax0i 1aboparopHoil paboTe CTYAEHT JO0JKEH HadyaTh ¢ 03HAKOMIICHHS C
IJTAaHOM 3aHATHUS, KOTOPBIN OTpaXkaeT coJiepiKaHue MPeJI0KEHHON TeMBI.

[locne BBINONHEHUS KaXJIOW 1abopaTOpHOM pabOTHI CTyIEeHT O¢OopMIIseT OT4YeT, B
KOTOPOM YKa3blBalOTCA LENU PabOThI, XOJ paboOThl, JaeTCd PUCYHOK M ONHCAHUE YCTAaHOBKH,
TaOJIMIIa YUCICHHBIX Pe3yJIbTaTOB, BHIYUCICHUS U BHIBOJIBL.

_Ilpu ouennBannK 1aOOPATOPHBIX PAOOT yUUTHIBAETCS CIIEAYOIIEE:
Ka4eCTBO BBIMOJIHEHUS HKCIEPUMEHTAIbHO-TIPAKTUYECKOW YacTh paboThl U
CTENEeHb COOTBETCTBUSA PE3YJIHTATOB PAOOTHI 3aJaHHBIM TPEOOBAHUM;
) Ka4yecTBO 0(opMIIEHHs OTUeTa 1o padoTe;
KayeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI MPU 3aLIUTE PaOOTHI.

10.4. MeToanueckue yKa3anusi o0 CAMOCTOSATEILHOI padoTe 00yYarOIUXCs

CaMocTtosTenbHass paboTa oOecrmeynBaeT MOJATOTOBKY OOY4YarOIIerocs K ayIuTOPHBIM
3aHATUSAM M MEPONPUSITHAM TEKYIIET0 KOHTPOJA M MPOMEKYTOYHOU aTTECTAIlMU 0 M3ydaeMOu
TUCHUIUTMHE. Pe3ynbTaTbl 3TOW MOATOTOBKH MPOSBISIOTCS B aKTMBHOCTH OOydYaromierocs Ha
3aHATUSAX W B KA4YECTBE BBHIMIOJIHCHHBIX NPAKTUYECKUX 3aJaHU W JAPYyTHX (OpM TEKyIIero
KOHTPOJISL.

[Ipu BBIIONTHEHWM 3alaHUM JII CAMOCTOSITEIILHON PabOThI peKOMEHAyeTCs MpopadboTka
MaTepUAJIOB JIEKIUH MO KaXJAOW NIPOUAECHHOM TeMe, a TaKXKe H3yYeHUE PEKOMEHIyeMOU
JAUTEpaTyphl, IPEICTaBICHHON B pa3neie 6.

B mporecce camocTosTenbHONM pabOThl MPU HU3YYEHHH AUCHUIUIHMHBI CTYJIEHTHI MOTYT
paboTath Ha KOMIBIOTEPE B CIIEHUATU3UPOBAHHBIX AYTUTOPUAX IJISI CAMOCTOSITEIHLHON pabOoThI
(ykazano B Tabn. 10). B aymuTtopmsax uMeeTcs JIOCTyNn uepe3 HH(POPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHYIO0 ceTh «VHTEepHET» K AJIEKTPOHHOU HH(DOPMAIIMOHHO-00pa30BaTEIIEHON
cpene yausepcurera (QMOC) u anexkrponHoii 6ubnmnoreunoit cucreme (3bC), rie B 37€KTPOHHOM
BUJIC PACIOJIaraloTcsi y4yeOHbIe M Y4eOHO-METOAMYECKHE MaTepuaibl, KOTOPbIE MOTYT OBITh
UCTIOJIb30BAHBI JJIsl CAMOCTOSATEIHHON paOOThHI MPU U3YYEHUU AUCIUTLINHBL.

Jnst oOydaroruxcst Mo 3ao4HoM (opme oOydeHHs caMOCTOsITeNIbHas padoTa SBISETCS
OCHOBHBIM BHJIOM Y4eOHOI 1eATeIbHOCTH.

10.5. Meroanuyeckue yKa3aHusl 1Jis1 BbINNOJTHEHUSI KOHTPOJIbHBIX padoT

I[Ipn wusyuyenun kypca «OOmENd XUMHM» TNPOBOJUTCS 8§ KOHTPOIbHBIX pabor (5
KOHTPOJIBHBIX PabOT B MEPBOM CeMeCTpe, 3 KOHTPOIbHBIE PaOOTHI BO BTOPOM CEMECTPE).

B xonTpoapHyto paboty Ne 1 BXOAST BOIPOCH! IO OCHOBHBIM 3aKOHAM XMMHU: BapuaHT | -

20 (mo BBIOOpPY mpernojaaBarens) u3 Mmertoauueckux ykazanuii: JK.B. Mamynesuu, O.H. KoBanesa,
T.B. CazontbeBa «BBenenue B kypc ooOmeir xumun. OCHOBHBIC MOHATHA W 3akoHb» HITY, r.
Hwxuuit Hoeropon, 2020. 54 ¢)

B xoHTposnbHYI0 paboty Ne 2 BXOIAT BOIPOCH! 10 XMMUYECKOH TEpMOJIUHAMUKE: BapUAHT
1 - 28 (mo BBIOOPY mpenozaBarens) U3 Meroauuyeckux ykazanuid: I.H.bopucosa, A.B. Bopucos,
1O.B. barranosa, B.K. OcmanoB OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUUECKUX PEaKLU.
H.Hosropoxg, HI'TY um. P.E. AnekceeBa. 2015. —49 c.
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B xoHTponbHyto pabGotry Ne 3 BXOZST BONPOCH MO CIEAYIOIUM TEeMaM: CKOPOCTb
XMMHUYECKHX PEaKIMi, XUMHUYECKOE paBHOBECHE, BIUSHUE TEMIIEpaTypbl Ha CKOPOCTh
XMMHUYECKON peaklMy U T.J.: Bapuant 1 — 28, 1-27 (o BeIOOpY npenoiaBatessi) U3 METOANYECKUX
ykazanuii: [.H. bopucoBa, A.B. bopucos, 0.B. barramoa, B.K. OcmanoB OcHOBHbIE
3aKOHOMEPHOCTU NpoTekaHus xuMmudeckux peakuuil. H.Hosropox, HI'TY mm. P.E. Anekceesa.
2015.-49c.

B kxontponbHyto pabory Ne 4 BXOZAT BONPOCH MO CIEAYIOIIMM TeMaM: CHOCOOBI
BBID@)KEHUSI  KOHIIEHTPALMHM  PACTBOPOB; CTEXMOMETPUYECKHE pacyeTbl, OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE peakuuu: BapuaHT 1-30 (mo BBIOOpY mpemnojaBaTessi) U3 METOIUYECKUX
ykazanuii: A.B. bopucos, A.Jl. CamconoBa, I''H. bopucoa KoHTposibHBIE 3amaHus 1O TeMe
pactBopsl. H.Hosropoa, HI'TY um. P.E. Anekceera. 2017. 14 c.

B xonTponpHyto paboty Ne 5 BXOmAT BOMPOCHI MO T€MaM: TaJIbBAHUYECKUE SJIEMEHTHI,
3JIEKTPOJIN3, IEKTPOIHBIN MOTEHIHAN, BOJXOPOIHBIN 31eKTpoa, ypaBHeHue HepHera: 3amaua 1-
100 (o BeIOOpY mpemnoaaBatens) u3 Mmeroaudeckux ykasanuid: O.H. Kosanesa, }0.B. barranoga,
B.K. Ocmanos, A.Jl. CamconoBa Dnektpoxumusi. H. Hosropoa. HI'TY um. P.E. Anekceena. 2012.
S52c.

B xoHTponbHyto paboty Ne 6 BXOZIAT BOIPOCH 1O CTpoeHue atoma u [lepuonnyeckomy
3akoHy uMm. [[.M. Menneneesa: 3aganue 1- 25 (mo BbIOOpY IperojaBaTelisi) U3 METOIUYECKUX
ykazanuii: JI.A. CmupHoBa, XK.B. Manynesuy, I'.A. [Tanngesa, I.®. Bonogun, JI.H. YetbipOox,
C.B. Kpacnonyo6ckas. Crpoenue atroma. H. Hosropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

B xonTposbHyto pabdoty Ne 7 BXOAAT BOIPOCH IO XMMHUYECKOM cBsA3M: 3anada 1-29 (mo
BbIOOpY mpernoaaBarens) u3 meroauueckux ykaszanui: O.H. Kosanesa, T.B. CazontneBa, A./l.
CamconoBa Ctpoenue aroma. Xumuueckas csizb. H.Hosropoa, HI'TY um. P.E. Anekceesa. 2015.
16 c.

B xoHTpOabHYIO paboTy Ne 8 BXOAAT BOIPOCH! MO KOMITJIEKCHBIM COCTUHEHUSM: BapUaHT
1-25 (mo BBIOOpPY mpemopaBatelns) U3 Meroandeckux ykazanuit: B.M. Haymos, I'.A. [lanuuena,
JI.H. Yetpip6ok Kommnekcusie coenunenust. H.-Hosropoa. HI'TY um. P.E. Anekceesa. 2014. 51 c.

11. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJISI OCBOEHUA JUCHUIIJINHBI

TunoBbie KOHTPOJIbHBbIE 3a/IaHUS UJIH HHbIEe MaTepuajbl, He00X0AUMbIe /ISl OLlEHKH
3HAHUI, YMEHH i, HABBIKOB U (MJIH) ONBITA B X0/I€¢ TEKYLEr0o KOHTPOJIsl YCIIeBAeMOCTH

Bompocsl, nnanBUAyanbHbIE 3aJaHUS U 33]Ja4H MIPEICTABICHBI B METOUYECKUX YKA3aHUAX
K MIPAKTUYECKUM U JabopaTopHbIM 3aHATHsIM [3.1 — 3.13], nmpencTaBieHHbIX B 1. 6.3.

Ilpumepvr munoewvix 3a0anuii:

11.1.1. 11.1.1. TunoBble 3aJaHUs K NPAKTHYECKHM (CEMHHAPCKUM) 3aHATHAM

3anstue Ne 10 (2 yaca)
CkopocTh XUMHYECKOIl peakuun. XuMnuyeckoe papHosecue. Pemenne 3anau

1. UnnuBuayanbHOE pellieHue 3aauid OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM PEAKIHAM (10
BbIOOpY mpernonaBareiss M3 METOAMYECKHUX YKa3aHWM K JabOpaTOpHBIM M MPaKTHUYECKUM
3anatusM: O.H. Kosanepa, JK.B. Manynesuu, O.B. MacneeBa, FO.M. JlykbsinoBa «CKOpOCTh

XUMHYECKUX peakiui. Xumudeckoe paBHoBecue» H. Hosropon, HI'TY um. P.E. Anekceena.
2023.29c¢.)

THUITOBBIE 3AJIAY:

1. Bo cKOJBKO pa3 U3MEHUTCS] CKOPOCTh OJIHOCTAAMUHON PEaKIUU TPU H3MEHEHUH 001IIeT0
JaBJICHUs B n pa3?
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1) N2Oy4(r) 2 2NO,(1); 11) PCIs(r) & PCls(r) + Cly(r);

2) SO,Cly(r) 2 SO5(r) + Cly(r); 12) 2CO4(r) 2 Oa(r) +2CO(r);

3) 2C(B) + O5(r) 2 2CO(r); 13) 2NO(r) +O4(r)22NO0y(r);

4) CO,(r)+ Hy(r) 2 CO(r) + Hy0(x); 14)CO(r) + Cly(r)e 2COCLy(r);

5) 2C(1B) + Ha(r) 2 CoHa(r); 15) 2S04(r) + Ox(r) 2 2 SO4(r);

6) CO(r) + H,O(r) 2 Hy(r) + COx(r); 16) FeO (18) + Hy(r)2 Fe(te) + H,O(r);
7) 2CO(r) + O(r) 2 2CO5(r); 17) 2Cu(tB) + O5(r)2 CuO(TB);

8)CO(r)+ MgO(1B) 2 CO2(T) + Mg(TB); 18) Hy(r) + Cly(r)& 2 HCI(1);

9) 2NO(1) + Cly(t) 2 2NOCI(1); 19) H,(r) + Br,(ox)2 2 HBr1(r);
10) C(1B) + 2H,(r) 2 CHy(T); 20)CaO(tB) + COy(r)2 CaCOs(TB).
2. [Ipn u3mMeHeHMH HaBieHHUS CKOPOCTh mpocToi peakimu Hp(r) + Cly(r)2 pad
2HCI(r) Beipocna B 25 pa3. OnpenenuTs N3MEHEHHE TaBIICHHUS.
3. Peakuust wmper mo ypaBHeHuno 2NO(r) + Ox(r) & 2NOy(r). HauvanbHble
KOHIIEHTpanuu pearupyromux Bemects Obuin [NO] = 0,8 monw/m; [O;] = = 0,6 monb/n. Kak

M3MEHUTCS CKOPOCTh PEAKIMH, €CIIM KOHIEHTPAlHI0 KUciopona yBenuuuTh 10 0,9 monb/m, a
KOHIIEHTPAIUIO OKCHAA azoTa 10 1,2 monw/n (T=const)?

4. Ckopoctp peakuuu Ho(r) + I(r) 2 2HI(r) npu [Hy] = 0,5mons/n1 u [I;] = = 0,3
Moutb/1 paBHa 0,018 Monb/n-MuH. PaccunTath KOHCTAaHTY CKOPOCTH MPSIMOM PEAKIUH.

5. Cxkopocts peakinu 2NO(T) + Oy(1) 2 2NO, (1) npu [NO] = 0,3momns/11; [O;] = 0,15
MoJIb/1 paBHa 1,2 <107 Mosb/n-c. PaccunTaTth KOHCTaHTY CKOPOCTH.

6. KoncranTa ckopoctu peakiuu obOpaszoBanmst HI m3 mpocteix BemectB mpu 781K
paBHa 0,16. UeMy paBHa CKOpOCTb PEaKIMHM B HayaJlbHBII MOMEHT BpeMeHH, koraa: a) [I,] = 0,05
moutb/it; [Hy] = 0,09 monw/m; [HI] = 0 monb/it; 6) o6pazoBanock 0,04 momns/n HI.

7. Koncranta ckopoctu peakuun 2NO(T) + O,(r) 2 N,O4(T) npu HEKOTOpOU
temneparype pasHa 0,5-102 n? /mon*c. Paccuurats ckopocth peakumu: a) npu [NO] = 0,8
Monw/1, [Oz] = 0,6 Mmonw/n; [N,O4] = 0 Mosb/it; 6) yepe3 HEKOTOPBIM MPOMEKYTOK BPEMEHH, 3a
KOTOpBIH npopearuposaiio 0,2 Mob/1 KUCIOpoa.

8. CKOpOCTh peaknuu Broporo nopsaka A+ B = D cocrasnser 2,7-107 Mons/n-c npu
KoHLEeHTpauusax A u B pasubt 3:107 Monb/1 1 2 MOJIB/TI COOTBETCTBEHHO. PaccuuraiiTe KOHCTaHTY
CKOPOCTH.

9. Karanutnueckoe pasnoxenne N,O Ha NOBEPXHOCTH 30JI0Ta IMPU BBICOKHX
TeMIiepatypax mnpotekaer mo ypaBHeHHIO 2N,O(r) 2 2N,(r) + O,(r). Koncranta ckopoctu
JaHHOM peakuuu papHa 5-10™1-Mons™'- mun! pu 1173K. HauansHas konuentpanus [N,O] = 3,2
MoJb/1. OmnpenenuTe CKOPOCTh PeakiU MpU 3aJaHHOW TemrepaType a) B Ha4aJlbHBI MOMEHT
BpeMeHH; 0) B MOMEHT, koraa pazioxutcs 30 % N,O.

10.  Yemy paBeH TemmOepaTypHblii Kod(DPHUIMEHT CKOPOCTH peakIHH, €eCIH TpHU
yBendeHnu Temrepatypsl Ha 30° ckopocTs ee Bepocia B 16 pas?
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11. Bo ckonbko pa3 M3MEHUTCS CKOPOCTh PEAKIMU MPU MOBBIIMIEHUH TEMIIEpaTyphl €
0 0 _
20" mo 80°C, ecnm y=2,27?

12. TemnepaTypHblii paBeH KOXPOUIMEHT HEKOTOopoil peakiuu 3. Kak m3MeHuUTCS
CKOPOCTb 3TOM peakIuy U NoBbIeHn: Temnepatypsl ¢ 70° 1o 130°C?
13. Onpenenuts 3Hepruto aktuBauuu peakunn CioH,,0pp + H,O = 2CcH 204, ecnu

koHcTanTa ckopoctu npu 21°C pasna 4,42:10, a mpu 41°C — 7,35-1073.

14.  Jns peakimu COCly(r) 2 CO(T) + Cly(T) KoHCTaHTHI ckopocTH mipu 665K u 745K
cooTBeTcTBEHHO paBHbI 0,53-1072 1 76,6-1072. BRIUMCINTE SHEPIHIO AKTHBALIUH.

15. Bo ckoibKo pa3 yBEIUYHUTCS CKOPOCTh peakiuu, eciu npu temmneparype 800K ee
SHEpPTrusl aKTUBAIIMH, 32 CUET BBEJCHHS B PEAKIIMOHHYIO Cpely KaTaiu3aTopa, yMEHbIIUTCS Ha 1)
8 xlx/monb; 2) 16 xJlx/Monb; 3) 32 kJlx/Monb; 4) 22 k/lx/mMons; 5) 28 x/x/mons; 6) 50
kJx/Monb; 7) 38 kJ[x/Momb; 8) 42 kJlx/Monb; 9) 48 kJx/moinb; 10) 60 kJx/Mob.

16.  Jlns cieayromux o0paTUMBIX TIPOIECCOB

1) CHy(r)2CoHy(r) + 3Hy(r); 8) CH4(r)+ 20,(r) 2 CO,(r) + 2H,0(x)
2) C(rpagur) + O(r)=2CO(r); 9) NiO(x) + CO(r)2 Ni(k) + CO(r);

3) Ny(r) + 3Hy(r) 2 2NH5(r); 10) 2NO4(r) + Ox(r)2 2NOK(r);

4) Hy(r) + Cl, (r) 2 2HCI(r); 11) C(rpacpur) + O(r) 2 COA(r);

5) N,Ou(r) 2 2NOy(r); 12) MgCO5(k)2 MgO(r) + CO5(r);

6) CO(r) + H,O(r) 2 Hy(r) + CO(r); 13) CO(r) +NO,(r) 2 CO4(r) + NO(r);
7) Hy(r) + Fy(r)2 2HF(r); 14) HCOOH(x)2 CO5(r) + HyO(x).

1) 3amucaTh MaTeMaTHYECKHE BBIPAKEHNSI KOHCTAHT paBHOBecus K. n K),;
2) Borunenuts cootHowmenue mexay K. u K, npu 25°C;
3) Hcnonb3yst TabIMIBI TEPMOAMHAMHYECKUX BEINYNH HailTh 3HaueHne K, mpu 100°C.

17. Koncranta paBHoBecus peakiuu Hy(t) + I(r) 2 2HI(r) (T=const) paBaa 17. CkosbKo
MOJIe HOIUCTOro BOAOpOJA OOpa3yercsi, €Clid HarpeTh IO ITOW TeMIEepaTyphl B 3aMKHYTOM
cocyzae oobeMoM 211 1 Mons Boopoaa u 2 Mosib noaa?

18. PaccuuraTth KOHCTaHTYy paBHOBecus K. peakiuu N,Oy4 (T) 2 2NO,(T), ecnu ucxoaHas
koH1eHTparust N,O,4 paBaa 0,04 MOJIB/T U K MOMEHTY paBHOBecHs mpopearuposaiio 40% storo
KOJIMYECTBA.

19. Konnentpauuu BemiectB B peakuun CO(r)+H,Or) 2 Hy(r) + COu(r) cocraBnsu: [CO| =
0,3 momp/m, [HO] = 0,5 monw/n, [CO,] = 0,2momp/n, [Hp] = 0,1 monp/n. Beraucauts
KOHIIGHTpAIlMd BCEX BEHIECTB B MOMEHT, korga mpopearupoBaio 20% CO. Kak mpu sTOM
U3MEHHTCS o0llee 1aBjIeHue B cucteme?

20. Ilpu temneparype 494°C B cucteme 2NO(r) + Oy(r) @ 2NOs(r) K MOMEHTY
pPaBHOBECHS KOHIICHTpAIHs KUCIOpoAa nocTturia 3HadeHus: 0,4 MOJb/JI, a KOHIICHTpAIs OKCH/IA
azora (IV) — 0,5 monw/n. Onpenenuth UCXOIHYIO KOHIIEHTparuio okcuaa azora (II), ecom mis
JaHHOU Temnepatypsl Kc = 2,2.

21. ITpu HarpeBanuu cmecu CO;, u H; B 3akpbITOM cocyjie ycTaHOBUIIOCH paBHOBecue CO,
(r)+ H, (r) 2 CO(r) + H,O(r). IIpu 7=1123K Kc = 1. Ckoapko MoJeil BOAOpOia HaJl0 B3STh Ha 3
MOJIb TMOKCHJA yTiepoia, yToosl 80% nocneanero BocctaHoBuioch 1o CO?
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22. Tlpu 63°C K,= 1,27 nmas peakuun N,Oy (1) 2 2NO,(r). Onpenenuts MCXOHHOE
napuuaigbHoe AasieHue N,Oy4, ecnu ofllee JaBlieHHE B COCTOSHUU paBHOBecus Obuio 1,2 aTwm.
Paccuurath 3HaueHne K, npu 3aJaHHOW TeMIepaType.

23. Ina peaxuuu 3Fe(r) + 4H,0) 2 Fe;0y1) + 4Ho(r) AHyg = -1484x)Lx. YKa3aTh, Kak
M3MEHUTCS KOHIICHTPAIXs BOJIOPO/ia B PABHOBECHON CMECH TPH: &) TMOBBIIICHUE TEMIIEPATyPHI; 0)
yBEJIMYEHHE BECOBOTO KOJIMUECTBA )KeJe3a; B) BBEIEHUE JIOMOJIHUTEIBHOTO KOJIMYECTBA BOSHOTO
napa?

24. Jlana o6parumas peakuus: 4HCI(r) + O,(r) 2 2H,0(r) + 2Cly(r) AH %= -112,24
k/[x. Kak mNOBIUSAIOT Ha pPAaBHOBECHYIO KOHILIEHTPALMIO XJIOpa CIEAYIOIIUE H3MEHEHHUS: a)
NIOHM)KEHUE TEMIepaTypbl; 0) yMEHBIIEHHE 00BbeMa PEeaKkTopa; B) YBEIHMUCHHE KOHIIEHTPAIH
XJIOPUCTOTO BOJOpOJa; T) BBeldeHHE Karanuzaropa? Kak cooTHOcSTCS Mexay co0oil sHeprus

axtuBanmu npsmoro  ( Ea ) n o6patroro ( £a ) npouecca?

25. s peakmuu CaCOs(t) 2 CaO(t) + COs(r) AH%05=176,04 xJIx. Yka3aTh, Kak
U3MEHHUTCS PAaBHOBECHOE JaBJIEHHE IHOKCHAA YIJepofa MpU CIEAYIOUIMX H3MEHEHUSX: a)
MOHIKCHUE TEMIIepaTypbl; O0) yBEIMYEHHWE BECOBOTO KOJMYECTBA KapOOHAaTa KaJbLMs; T)
BBEJICHUE KaTaIU3aToPa; 1) U3MENIbYCHUE UMEIOILErocs KOIMyecTBa KapOoHaTa KaJlbLus?

26. Peaknus nporekaet no ypaBHeHuto C(rpagurt) + 2Cly(r)2 CCly(r). Kak nonusier Ha
paBHoBecHYI0 KoHIeHTpamuio CCly: a) yBenuueHue NaBleHHUS B peakTtope; 0) H3MenbueHue
rpadura; B) yBenuueHHe KOHIIEHTpAUuU Xjiopa?

27. Cunre3 kapbuna kampius npotekaet mo peakmuu CaO(t) + 3 C(rpadut) 2 CaCy(T) +
CO(r) (AH,>0). YkaxxuTe HanpapJeHHe CABUTa PABHOBECHS TIPH a) HArPEeBaHUH; 0) MOBbILIEHHE
nasieHus. Kak mpu 5TOM H3MEHHUTCS BETMYMHA KOHCTAHTHI PAaBHOBECHS?

11.1.2. TunoBble 3axaHus AJs1 J1aOOPaTOPHBIX padoT
JlabopaTopHoe 3ansiTHe Ne 1 (4 yaca)

Onpenesnenne IKBUBAJIEHTHO MacChl MeTaJL1a
TUITIOBBIE KOHTPOJIBHBIE BOITPOCHI:
1. enb paboTsl
2. Tlopsimox BBITIOJIHEHUSI pabOThI
3. O6paboTka SKCIIEPUMEHTANBHBIX JAHHBIX
4. Ananu3 pe3yJbTaToB
5. Cxema ycTaHOBKH
6. Haiitu skBuBanieHTHYI0 Maccy cepbl B coequHenusix H,S; SOs3; FeSO4; CuSOs.
7. OT 4ero 3aBUCUT SKBUBAJICHT XMMHUYECKOTO JIEMEHTA: 1) OT BaJIEHTHOCTH; 2) Bceraa

SIBJISIETCS] TOCTOSTHHOM BEJIMYMHOM.

8. Uemy paBeH 06beM 1 Monb maeansHoro rasa npu 25 °C u napienun 1 aTm, Macca ero
SKBUBaJieHTa — 29,65 r/mMonb. YUeMy paBHBI BaJ€HTHOCTh M aTOMHAsl Macca MeTajla, KaKoWh 3TO
MeTami?

9. Onpenenuth 3KBUBAJIEHTHYIO Maccy MeTtauia, eciau 0,4 r ero BHITECHUIU U3 BOAbl 624
mitH, nipu 470 °C u 743 mm pr. c1.?

10. 0,36 T metamna o6pa3yroT 0,68 r okcuaa. OnpenenuTb SKBUBAIICHT MeTaJlIa.

11. Mpimbsik o0pa3yeT JBa OKCUAA, U3 KOTOPBIX OJMH COAEPKHUT 65,2 % (Macc.) MbIIIbsIKa,
a apyroit — 75,7% (macc.) mbimbaka. OnpeaenuTb 3KBUBAJICHTHBIE MAacChl MBIIIbSKA B 000UX
ciyyasx. Hanmucats opMyIibl COOTBETCTBYIOIIUX OKCHIOB.

12. ChopmynrpoBaTh 3aKOH SIKBHUBAJICHTOB, JIaTh €0 MaTEMAaTHYECKOE BhIPAKEHHE.

13. Kak omnpenenutrb 53KBHBAJIEHT OKCHJA, €CIM M3BECTEH HKBHUBAJIEHT JJIEMEHTA,

COEIMHUBIIETOCS C KHCIOPOAOM?

14. Jlatb onpenenenysi 5KBUBAJIICHTA 3JIEMEHTA, SKBUBAJICHTHON MacChI.

34



15. Haiitu sxBUBaneHTHY10 Maccy mapranua B coequHeHusix: Mn(OH)4; KoMnOg; MnSOs.
16. Cxoinbko 3kBuBasieHTOB coaepxkutcs B 200 r CaCOs; B 400 r NaOH?

11.1.3.TunoBbie Bonpockl (3aaHus) 1Jis YCTHOTO (MUCbMEHHOI0) ONpoca
JIEKIIUSA Ne 5
3aBHCHUMOCTH CKOPOCTH peakuuu oT Temneparypsbl. [Ipunuun Jle-IllaTenne

THUIIOBBIE BOIIPOCHBI Ui TIPYIHIIOBOI'O OBCYXJIEHUSA HA
JIJEKHMOHHBbIX 3AHATUAX:

1. Kak 3aBUCHT CKOPOCTb XUMHUYECKON pEaKLUU OT KOHLEHTPALUU PEAruPYIOLINX BEIECTB
JUTS CIIOKHBIX peaKuuii?

2. Hanmmmre nuddepennnanbHoe KHHETHUECKOE ypaBHEHHE PEaKIIUH.

3. Uro HazbIBalOT mopsakoMm peakuuu? Kak sKCEpUMEHTalIbHO OINPEAEISAIOT MOPSAIOK
peaKIiu Mo JaHHOMY BEIIECTBY?

4. Kax u3MEHAIOTCA KOHLEHTPALIMM BELIECTB BO BPEMEHU II0 Mepe IPOXOKICHUS
peakunn? Hanummre MHTErpabHOE KNHETUYECKOE YPABHEHHE [UIs PEaKLUU IIEPBOTO MOPAIKA.

5. Or xakux (PakTOpOB 3aBUCUT CKOPOCTb XUMHUYECKOW pEaKLUU B TIETEPOreHHBIX
cucremax?

6. Kak 1 mouemy 3aBUCHUT CKOPOCTb peakLMu OT TeMmueparypbl? Hanumumre ypaBHEHHE
Appennyca. KakoB ¢usnueckuil cMbICT KOHCTAaHT ypaBHeHus? Kakue skcrepuMeHTalbHbIC
JTaHHbIE HEOOXOAUMBI JJIs1 pacueTa SHEPTUr aKTUBaLUu?

11.1.4. TunoBble TEeCTOBBIE 3aJaHUA

Tema «OcHOBHBIE N0J10KEHUS1, JJIeMEHThl XMMHYeCKOii TEPMOIMHAMUKH U TelJIOBbIe
3¢ exThl XMMUYECKUX PeaKkmuiin»
1. TemmnoBoi 3 ekt peakiuu xapakTepu3yeTcsi K3MEHEHHEM
1) suTpONIHNY;
2) SHTAJIBIINY;
3) NOBBILIEHUEM TEMIIEPATYPHI;
4) BHyTpEHHEN YHEPIUH.
2. Peakuus nmpoTekaer caMOIIpOU3BOJIBLHO B IIPSIMOM HaIlpaBJIEHUH, €CIIU
1) AH<0;
2) AG<O0;
3) AS>0;
4) AH>O0.
3. DOHTponus SBISIETCS XapaKTePUCTUKOM
1) TennoTsl CUCTEMBI;
2) Oecriopsiika CUCTEMBI;
3) noTeHUMaNbHON YHEPTUU CUCTEMBI;
4) nBUKEHUS MOJIEKYJI.
4. TemnnoBoii 5pdeKT peakiuu 3aBUCUTE OT
1) TeMriepaTypbl OKpy>Karomen Cpeibl;
2) naBJEeHUS B CUCTEME;
3) HayaIbHOTO U KOHEYHOI'O COCTOSIHUSI CUCTEMBI;
4) myTH NPOTEKAHUS PEAKLIUH.
5. B xopxe peakiuu NpoucXoauT BbIJIEIEHHUE I'a3a — CUCTEMA PACIIUPSIETCS, IPH 3TOM €€
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1) sutponus ymenbuaercs (AS<0);

2) suranenus yBenuuusaetrcs (AH>0);

3) sutponus Bo3pactaet (AS>0);
4) BHyTpeHHss sHeprus yMmenbiiaercs (AU<O0).

Jlns kaxoit peakuuu ASxp >0?
1) CaCOj; (k)=CaO(k)+ COy(T);
2) 280, (r)+ Oy(1)=250;(1);

3) I(r)+ Ha(r) = ;HI(r);

4) 3H,(1)+ Ny(1) = 2NH;5(1).
7. Peakuus mpoTeKaeT caMOIPOU3BOJILHO IIPU TeMIlepaType Huxke paBHoBecHOM ( T<T)), B

cllydae eciu

8. Peakmus mporekaeT
paBHOBECHUS B Cllydae €cliu

€CJlIn

10.

11.

12.

13.

1) AH<0, AS<0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH>0, AS>0.

1) AH>0, AS>0;
2) AH<0, AS<0;
3) AH<0, AS>0;
4) AH>0, AS<0.

CaMOIIpOU3BOJIbHO IIPpU  TEMIICPATYpPaAX  BBIIIC

TEMIEPATYPhI

B cucreme Het paBHOBecHs, peakiys HE BOZMOXHA IPH JIF000H TeMIiepaTrype B ciydae

1) AH>0, AS>0;
2) AH<0, AS>0;
3) AH>0, AS<0;
4) AH<0, AS<O.

Peakmust mpoTekaeT caMONpon3BOIBHO MPH J000 TemnepaType B cirydae

1) AH<0, AS>0;
2) AH<0, AS<O0;
3) AH>0, AS<O0;
4) AH>0, AS>0.

Peakuus sBnsiercs 3K30TepMquCKOﬁ, CClIn

1) AH<0;
2) AU >0;
3) AU<O0;
4) AH>0.

Peaxmus MMPOTCKACT C MOITIOMICHUEM TCILIa, €CIIN

1)AH<O0;
2) AS>0;
3) AH>0;
4) AU>0.

Cucrema Haxo4UTCA B paBHOBCCHUU, CCIIN

1) AH= 0;
2) AS=0;
3) AG=0;
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4) AU=0?
14. DHTpONUS CUCTEMBI MOBBIIIAETCS IPU
1) KoHAEeHCaNy napa;
2) KUTIEHUHU KUIKOCTH;
3) KpUCTAITN3AINH KUKOCTH;
4) ocaxacHUH.
15. DHTpOnus CUCTEMBI YMEHBIIAETCS TIPU
1) KpucTaIN3aNH;
2) MJIaBJICHUU;
3) BO3rOHKE;
4) pacTBOpEHHH.
16. Peakuus nporekaer no ypaHenuto 2 HCl) + Cagy = CaClyy) + Hyry. Cxonbko Momeit
HCI Betynuino B peaknuto, ecinu Beiaenuioch 152,88 x/x tera?
1) 1 monp;
2) 0,25 moub
3) 0,5 momnb; 4
4) 1,5 monb.
17. Duranenus obpazoBanus FeOcocraBuser -265 kJ[x/Monb. CKOJIBKO TeIia BBIACIUTCS,
eciu obpasyercst 144 T okcuaa xemnesza?
1) 132,5 xJIx;
2) 530 x/Ix;
3) 677 xIx;
4) 488 xJIx.
18. Cormacuo 1 cneacTuto 3akoHa ['ecca TermmoBoit 3G ekt peakiuu
FCQO3(K) +3 CO(F) =2 FC(K) +3 COz(r) paBeH
1) AH%p = - 240,18 kJIx;
2) AH%xp = 240, 18 x]JIx;
3) AH%p = 340 xJIx;
4) AHxp = - 226,9 xJIx.
19. OnTpomus cucremsl B xoae peakuu NayCOj3 = NayOy) + COy() yBETHMUMBAETCH, T.K.
1) oOpasyercs ras;
2) peakiusi caMOIIPOU3BOJIbHAS;
3) oOpa3yercs OKCU HATPHS;
4) 0Opa3yroTcs ABa OKCHUJA.
20. Onpenennte TemnoBoil 3pdekt cropanus kuakoro CSye, 10 06pazoBaHus ra3000pa3HbIX
CO;, 1 SO,.
1) - 602 x/Ix;
2) 635,2 xJIx;
3) — 635,2 x/Ix;
4) 602 xJIx.

11.1.5. TunoBble 3a1aHus 1151 KOHTPOJIbHOH padoThl

KOHTPOJIBHAS PABOTA Ne 5
TEMA «OKUCJIUTEJIBHO-BOCCTAHOBUTEJIBHBIE PEAKIINU.
IJIEKTPOXUMMU S
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Saganue 1

1) TIlo craHgapTHBIM OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIM MOTEHIMATIAM OMpEIeTUTe
HaIpaBJICHUE MPOTEKaHUs PEaKkuu B CT.y.

Bi +NO; +H"— Bi ®+NO + H,0

2) MeronoM  HMOHHO-AJIEKTPOHHBIX YypaBHEHUN  moadepure KodDPUIMEHTH A
OKHCJINTEIbHO-BOCCTAHOBUTEIILHON peakluu

KBr + KBI‘03 + H2$O4 ® BI‘Q + KQSO4 + HQO

VYKaKuTe OKUCIUTENb U BOCCTAHOBUTEIID.

3) Jlna ransBanuueckoro snementa Fe| Fe™? (1monw/n) || Ag*(0,1mons/n) |Ag

HANMIIUTE KAaTOIAHBIM M aHOJIHBIA IPOLECCH], YpaBHEHHE TOKOOOpa3yrolled peakuuu H
Berunciure DJIC.

4) Onpenenute akTuBHOCTH MOHOB Cu?" B pactBope, eciu DJIC s1eMeHTa, B KOTOPOM

npotexaer peakuus Zn+ Cu* =Zn?" + Cu, pasua 1,16 B,a “»* =102 mons/n

5) CocrtaBbTe cxemy 3JeKTpoian3a BogHoro pactBopa NiCl, Ha HUKEIEBBIX JEKTpoaax ¢
YYeTOM BCEX BO3MOXKHBIX PEaKLUi Ha KaTOJe U aHOJIe.

6) Yepes pactBop CuSO, ¢ HHEPTHBIMH DJIEKTPOAAMH MPOMYCTHIIA TOK B 2 A B TCUCHHE
20 munyT. Kakue BemecTBa BbIIEIMINCH HA KaTO/E U aHOJIE M KaKoBa UX Macca?

3aganue 2

1) TIlo craHgapTHBIM OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIM MOTEHIMAIAM ONpPEACIUTe
HalpaBJIEHUE TMPOTEKaHMsI PEaKLUH B CT.y.

H,0, + MnO4 + H" — O, + Mn*? + H,0

2) TIlonbepute KO3 UIMEHTHI METOJOM HOHHO-3JEKTPOHHBIX YpaBHEHMH  JJs
OKHCJINTEIbHO-BOCCTAHOBUTEIIBHON peakliuu

NaQSO3 + KMHO4 + Hzo ® MHOQ + NaZSO4 + KOH

VYKaKUTE OKHCIUTENb U BOCCTAHOBUTEIID.

3) Jlns ransBanudeckoro sneMenta Mn| Mn*2 (0,1 mons/n ) || Sn*? (0,01 mons/n )|Sn

HaNMIIUTE KaTOIAHBIM M aHOJIHBIA IMPOLECCH], YpaBHEHHE TOKOOOpa3yrolledl peakuuud H
BerunciuTh DJIC.

4) Vmeetcs ranbpanmaeckuii snement NilNi™2 (N2 =x moms/m) || Co?*(“co =1moms/n)
|Co.

[Ipu xakom 3nauenuu “x” DJIC storo I'D 6yner paBuo 07

5) CoctaBbTe cxeMy 3nekTpoaun3a BoaHoro pactsopa CuCl, ¢ MeIHBIMH 3JEKTPOJaMH C
Y4eTOM BCEX BO3MOXKHBIX PEAKIIUi Ha KaToJe U aHOIC.

6) Beruucnure BBIXOI MO TOKY JUIsl METaijia, €ClIM MpH AJIeKTponuze pacTBopa ZnSOy
tokoM 0,5 A B Teuenne 30 mMuHyT U3 pactBopa ZnSO, Beimenuioch 0,25 r Meramia.
DNEKTPOIN3 MPOBOAUIN C UHEPTHBIMH 3JIEKTPOJAMH.

3aganue 3

I)HO CTaHJAPTHBIM OKHUCIUTEIIbHO-BOCCTAHOBUTECIIBHBIM IIOTCHIIMAJIAM OIIPCACIINTEC

3

HaIpaBJICHUEC IIPOTCKAHUA PCAKIUU B CT.Yy.

Br+ CI’2072_ +H — Cr+3+ Br,+ HQO

2) HO,I[6epI/ITe KOSCb(l)I/ILII/ICHTBI MCTOAOM  HOHHO-3JICKTPOHHBIX ypaBHeHI/Iﬁ JJIA
OKHCIIUTETLHO-BOCCTAHOBUTEIILHOM peakuuu

FCSO4 + KC103 + HzSO4 ®F62(SO4)3 +KCl + H20

VKaXuTe OKUCIINTEIb U BOCCTAHOBUTEID.
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3) Jnsa ramsBanmueckoro smementa Cr| Cr (0,1 mons/m ) || Cd™ (0,01 momns/n )|Cd
HaluIIMNTEe KATOAHBI M AaHOAHBIM TPOIECCHl, YpaBHEHHE TOKOOOpa3yolled peakiuuu Hu
Beramciaute D/C.

4) 5]1C ranpbBaHUYECKOTOMI AJIEMEHTa, COCTABJICHHOTO U3 JIBYX BOJOPOIHBIX JIEKTPOIOB
paBHa 0,271. Onpenenute pH pacTtBopa y Karoza, €Ciy aHOJ MOTpyKeH B pacTBop ¢ pH=8.

5) CocraBbTe cxemy dJekTposin3a BogHOTo pacTtBopa KNO; Ha MEOHBIX 3JEKTPOAax C
Y4ETOM BCEX BO3MOKHBIX PEAKIIMI Ha KAaTO/€ U aHOJE.

6) Uepes pactBop FeSO, mpomyctunm tok B 13,4 A B Teuenue luaca. Kakue mpomgyKTs
BBIJICJISIIOTCS. HA MHEPTHBIX asekTponax? Ompenenure Maccy BELIECTBA, BBIJACIMBIIETOCS Ha
KaToJIe, €CJIM €T0 BBIXOJ 10 TOKy paBeH 70%.

3aganue 4

1) TIlo craHZapTHBHIM OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIM MOTEHIMATIAM OMpPEICITUTE
HanpaBJIeHUE MPOTEKaHWsS PEaKLUH B CT.y.

CI'2072_ +I+H" - Cr’"+ I, + H,O

2) IlonGepute KO3(h(UIMEHTHI METOJOM  HMOHHO-3JEKTPOHHBIX YypaBHEHMH Ui
OKHCITUTEIHHO-BOCCTAHOBUTEIHLHON pEaKIiu

CuS + HNO3 ® S+ Cu(NO3)2 +NO + HzO

VYKakuTe OKHCIUTENh U BOCCTAHOBUTEIT.

3) s ranpBaHMYEcKoro >nementa Zn|Zn*?(1 mons/n ) || Fe™ (0,01 monw/n)|Fe nanummte
KaTOJHbII M aHOJHBIA MPOIECCHl, YPaBHEHHE TOKOOOpa3yloUlell peakuuud U paccuuTaire
S/C.

a ..
4) Ompenenute 2" B pactBope ZnCly, ecniu DJIC snemeHTa, B KOTOPOM MPOTEKAET

5

peakuusa Zn + CuCl, = ZnCl, + Cu paBna 1,16 B, a Y =102 monb/n.

5) CocraBbTe cxeMy 3JeKTposin3a BoaHOTo pacTBopa NaCl Ha MIaTHHOBBIX AJIEKTPOJAX C
y4eTOM BCeX BO3MOXKHBIX PEaKIil Ha KaTofe U aHOJIe.

6) Dnextponus pactBopa K,;SO4 MpoBOAMIN ¢ MHEPTHBIMH DJIEKTPOJAMU TIPU CHIIE TOKA
2,68 A B Teuenue luaca. Onpenennure Maccy BEIIECTBA, BHIACIUBIIETOCS Ha KaTOJIE, €CIIU €ro
BBIXOJ] IO TOKY paBeH 70%.

3aganue 5

1) Ilo CTaHAAPTHBIM OKHCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIM ITIOTCHIHAJIaM OIIPCACINTC
HaIlpaBJICHUC IMPOTCKAHUA PCAKIWU B CT.Yy.
4

Zn+H'"+NO; — Zn** + NO + H,0

2) TIlomGepute KOI(D(GUIMEHTHI METOIOM HOHHO-JCKTPOHHBIX ypaBHEHHHA IS
OKHCITUTEIbHO-BOCCTAHOBUTEILHON PEaKIUK

MHSO4 + Pb02 + HzSO4 ®HMIIO4 +PbSO4 + Hzo

VYKa)XuTe OKHCIUTEIb U BOCCTAHOBUTEIT.

3) Jlns ransBaHuueckoro sneMenTa Pb[Pb*2 (1072 mons/n ) || Ag* (0,1 mons/n )|Ag

HAIMIIUTE KATOAHBI W aHOJIHBIA IMPOIECCHI, YPAaBHEHUs TOKOOOpA3yrOIEH pEeaKiuud |
Beruuciute D/1C. YkakuTe HanpaBiIeHNe IBHKCHUS DJIEKTPOHOB BO BHEUTHEH IICTIH.

4) JInst ralbBaHUYECKOTO 3JIEMEHTA, COCTABICHHOTO U3 PEIOKCU-IIEKTPOIOB

PtlFe™,Fe™ || Sn**,Sn"?|Pt paccumTaiiTe KOHCTaHTy pPaBHOBECHS TOKOOOpa3yroIeh
PEaKIMY TIPU CTaHAAPTHBIX YCIOBHUSX.

5) CoctaBbTe cxemy aekTponn3a BogHoro pacteopa CdCl, Ha KaaMHEBBIX AIEKTPOAAX C
YUETOM BCEX BO3MOXKHBIX PEaKIIMi Ha KaTOJIE U aHOJIE.
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6) Kak snekrponutndyeckn nomyuuts LiIOH w3 comm snutus? Kakoe komuuecTBo
JJIEKTpUYECTBA HEOOXOAUMO MPOMYCTUTH 17 noayyeHust 1 Tonnst LiIOH?

3ananue 6

1) Tlo cTaHmapTHBIM OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIM IIOTEHIMAIAM OIIPEIEIIUTE
HAIIPABICHUE IIPOTEKAHUS PEAKIUH B CT.y.

L+OH — I +10; + H,O

2) MeroaoM HMOHHO-DICKTPOHHBIX ypaBHEHUM  mopOepure KOd(QPUIMEHTB IS
OKMCIIMTENBHO-BOCCTAHOBUTENBHON PEAKIMH

KI +HCI +KSbO; ®I, + KCl + SbCl; + H,O

VKaKUTE OKHCIHUTEND ¥ BOCCTAHOBUTEI.

3) Jlnst ranbBaHUYECKOro 35eMenTa Zn|Zn™ (10 mons/n ) || Sn*? (1072 mons/1 )|Sn

HAIMIIUTE KATOJHBIM M AHOJHBIM IIPOIECCH], YPABHEHHE TOKOOOpA3yIOMIEH peakuuu u
Beramciaute JJC.

4) KoHcTanTa paBHOBeCHs TOKooOpasyromeii peakuun Ni + 2 Fe’™=Ni*? + 2 Fe?" pasna

10366 (cr.y.). Onpegenure £ ik e £ "N N =-0,25 B

5) CocTaBbTe CXeMy 3JIEKTpou3a BOAHOTO pacTBopa Fey(SO4); Ha jKeme3HbIX JEKTPoaax
C YYETOM BCEX BO3MOKHBIX PEaKIMii Ha KaTo/e U aHOIe.

6) Jna momydenns 1 m® xmopa (H.y.) mpu anekTposimse BogHoro pactsopa NaCl c
rpadUTOBBIMU 3JIeKTpoAaMu npomyiieHo 2500 A.yac snekTpuuecTBa. BBIUMCINTB BBIXOA IO
TOKY XJIOpa.

3ananue 7

1) Ilo craHgapTHBIM OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIM IOTEHIMATIAM OIpEAEIUTe
HaIlpaBJICHUE IIPOTEKaHUS PEAKLUU B CT.y.

5

Br,+ OH™ — Br + BrO;+ H,0

2) MeToaoM HMOHHO-3JIEKTPOHHBIX YpaBHEHHH  moadepute Ko3((OUIIUEHTHI I
OKHCIUTENbHO-BOCccTaHOBUTENBHOM peakiuun HCl + K,Cr,O; ® Cl, +CrCl, + KCI + H,O

YKaKXuTe OKUCITUTENb U BOCCTAHOBUTEIT.

3) Jlns ransBanuueckoro snementa Ni| Nit2 (0,1 mons/n ) || Cu'? (0,01 moms/n )|Cu

HAMUIINTE KaTOJIHBIM W aHOAHBIA TMPOIIECCH], YpaBHEHHWE TOKOOOpa3yromiel peakiuu u
Beramciaute 3/(C.

4) KoHcTaHTa paBHOBECHS pEaKIIUU, IPOTEKAIOIECH B ralbBAHUUYECKOM DIIEMEHTE

Pt|Fe*3, Fe*? || Sn*,Sn*Pt pasua 102! (cr.y.). Onpenemure £ so*/sn* | ecnu £ Pret Fe
=0,77B.

5) CocTaBbTe cXeMy 2JIeKTposu3a BoaHOro pacTBopa Zn(NOs), Ha IIMHKOBBIX 3JIEKTPOIAX
C YUETOM BCEX BO3MOXKHBIX PEaKLUid Ha KaToJe U aHO/Ie.

6) Uepes pactBop cynbdara kKaaMmus mpomyiieHo 25 A.dac snekrpudecTtBa. [Ipu aTom Ha
KaToje

BBIJIENUIIOCH 42,5 T MeTaia. PaccunraiiTe BBIXO/ MO TOKY JIJIsi JAHHOTO MeTasa.

3ananue 8
1) [TIlo craHmapTHBIM OKHUCIWUTEIHLHO-BOCCTAHOBHUTEIBHBIM TIOTCHIIMAJIAM OIPEICITUTE

HaIlpaBJICHUE IIPOTEKAHMsI PEaKLUU B CT.Y.
Zn+ H"+NO; — Zn*" + NO + H,0O
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2) MeToaoM HMOHHO-3JIEKTPOHHBIX YpaBHEHHH moadepute Ko3()(HUIIUEHTHI Ui
OKHCITUTEITbHO-BOCCTAHOBUTEIILHON PEaKITH

Au + HNO; + HClI ® NO + H[AuCl,s] + H,O

VYKakuTe OKHCIUTENh U BOCCTAHOBUTEIT.

3) Jlns ransBannyeckoro snementa Cd| Cd*? (0,1 mons/n ) || Pb*2 (0,01 mouns/a )|Pb

HANWIIUTEe  KaTOJHBIH W aHOIHBIN TPOIECCHl, ypaBHEHHE TOKOOOpa3yroIel peakiuy,
Beramciaute J/C.

(v} a 2+ a 2+ -
4) VimMeeTcs ranbBaHMYecKuii snement Pb|Pb™ (7 Pb** =x monw/n) || Cu?*(~ c** =10"2mob/1)

|Cu B koTOopom D]J1C=0,444B. Onpenenure Doore

5) CocraBbTe cxeMy deKTposin3a BogHoro pactBopa FeCl; ¢ ene3sHbIMHu 3JeKTPOIaMHu ¢
y4eTOM BCEX BO3MOXKHBIX PEaKIUil Ha KaToJe U aHOIe.

6) Kakoe BemecTtBO M B KakOM KOJMYECTBE BBIJCIUTCA HAa IpaUTOBOM aHOJE IPHU
anekTponuse pactBopa CuSO,, ecnu Ha katoae obpazoBanock 1,6 r meau?

3aganne 9

1) TIlo craHgapTHBIM OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIM MOTEHIMAIAM ONpPEACIUTE
HaIpaBJieHUE IMPOTEKaHMsI PEaKLUH B CT.y.

MnO; + T +H" — I, + Mn** + H,0

2) MerosnoM HOHHO-3JIEKTPOHHBIX YpaBHEHMM  moadepute Kod(p(UIUEHTHI JUTS
OKHCJINTEIbHO-BOCCTAHOBUTEIILHON peakluu

6

KN02 + KMHO4 + KOH ®KNO3 + Kle’lO4 + HzO

VKaXuTe OKHCIIUTENb ¥ BOCCTAHOBHUTEID.

3) Juis raneBannyeckoro smementa AglAg™ (0,001 moms/n) || Ag™ (0,1 mons/i )|Ag

HAImMCcaTh KaTOJHBIA M aHOJIHBIA IIPOIIECCH], ypaBHEHHE TOKOOOPAsyIoOIEeH peakIvu,
onpenenute J/1C.

4) TanbBaHWYECKHH DJIEMEHT COCTABIEH W3 CTAaHAAPTHOTO I[IMHKOBOTO JIIEKTPOJIA,

NOTPYKEHHOTO B PACTBOP CBOEH COJM U XPOMOBOTO MOTPYKEHHOTO B PACTBOP C Gere —x
monb/n.  Ompenenute aktuBHOCcTh Cr¥t) eciu DJIC 3TOro raabBaHMYECKOrO 3JIEMEHTA PaBHA
0,0 B.

5) CocraBbTe cxemy odyekTposim3a BomgHoro pactBopa Pb(NOs3), co CBHUHIIOBEIMH
ANEKTPOAAMHU, YUETHIBAsi BCE BOZMOKHbBIE PEaKIIMK Ha KaTO/Ie U aHOJE.

6) [ns Beigenenus 1,75 r Metamia U3 pacTBOpa €ro COM MOTPeOOBAIOCH MPOITYCTUTH TOK
cunoit 1,8 A B Teuenue 1,5 yaca. Onpeaenute 3KBUBAJICHT MeTalia.

3aganmne 10

1) TIlo craHgapTHBIM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM MOTEHIMATAM OIpEAeTUTe
HaIpaBJIEHUE IMPOTEKAHUsI PEaKLUU B CT.y.

I +H,O, + H' — I, + H,O

2) MeTogoM HMOHHO-AJIEKTPOHHBIX YpaBHEHHH  moadepute Kod(D(OUITUESHTHI JUTSL
OKHUCJIUTEIHHO-BOCCTAHOBUTENILHOM peakiuu

NaCI'Oz + Pb02 + NaOH ®N3.2CI'O4 + NaszOg + HZO

YKaKuTe OKUCITUTENb U BOCCTAHOBUTEITD.

3) Jlns ransBaHU4ecKoro sneMenTa Mn|Mn*? (1 mons/i ) || Ni*2 (0,01 moms/n )[Ni

HAMUIINTE KaTOJIHBIM M aHOAHBINA TMPOIIECCH], YpaBHEHHWE TOKOOOpa3yroliel peakiuu u
Berunciure DJ1C.

41



4) Tansammaeckmii smement Pb[Pb™2 (7P =102 moms/m) || Cu?"(“cv* =x moms/m) |Cu

umeet D]IC pasuyio 0,49 B. Onpenenure Do

5) CoctaBuTh cxemy 3JeKTpoin3a BogHoro pactBopa MgCl, Ha rpaduTOBBIX AIIEKTPOAAX C
YUETOM BCEX BO3MOXKHBIX PEaKIMi Ha KaTOJe U aHOJIE.

6) CKOJBKO I'paMMOB CEPHOM KHCIOTBI 00pa3yercsi OKOJO HEpacTBOPHUMOIO aHOAA IpH
anekTponuse pactBopa Na,SOy, eciiu Ha aHoze Bbaenuwiock 1,12 1 kucnopoaa (H.y.)?

11.2. TunoBble KOHTPOJIbHbIC 33JaAHUSA WJIM HHbIC MATepPUAJIbI, HeO0X0AUMBbIE IS
OlIEHKH 3HAHU, YMeHHi, HABHIKOB U (WJIH) ONBITA B X0/ie MPOMEKYTOYHOMH aATTECTAIUMN 1O
JUCIHUTIIINHE

DK3aMeH NPOBOJUTCS B TECTOBOM U YCTHO-NIMCBMEHHOM (opme Mo BceMy Marepuaily
u3y4aeMoro Kypca «O0Iieit Xumum»

DK3aMEeHAI[MOHHBIN OUJIET COIEPKUT 5 BOIIPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHAINIMOHHBIE BUWIETHI ITEPBOI'O CEMECTPA

DK3AMEHAIIMOHHBINA BUJIET N1

1. Buytpennss sHepruss u ee ¢uszndeckuil cmbici. [lepBblii 3aKOH TEPMOAMHAMUKHU.
Onranerus. CrangaptHeie ycnoBus. TeroBsie 3ddexter peakmuit Qv u Qp. OHI0 - H
9K30TEPMHUUECKHUE PEAKIIUN. DHEPreTUUECKUE AUAarpaMMBbl 3TUX PEaKLIUM.

2.. Huccoumanus »nekTpoiauToB. MoHHoe npowusBenenue Boxbl. lllkana KHCIOTHOCTH.
HelitpanpHele, kuciaple n menounsie pactBopel U ux pH. Omnpenenuts pH B HacbllieHHOM
pactBope Al(OH);

3. Onpenenuts By, 1i1s peakiu A + B = C + I, ecin koHcTanTa ckopoctu ipu 21 u 41 °C
COOTBETCTBEHHO paBHbI 4,101 7,5.1072.

4. Kakosa koHueHTtpaius noHoB H, OH u pH B 5 % pacTBOpe yKCYCHOM KHCIIOTHI.

5. B raJabpBaHHYECKOM DIIEMEHTE MPOTEKaeT peakius Mg + Sn*™ = Mg?" + Sn?*

A). HapucoBath cxemy alieMeHTa W ONPEIEIUTh HANpaBlIeHUE IBHKEHUS DJIEKTPOHOB BO
BHEITHEH IIETIH;

B). Paccuurars D.JI.C, ecnum koHumeHTpaums wuoHOB [Mg?*], [Sn*] m Sn*" pasmml
cootBercTtBeHHO 0,1, 10 u 10°® Mmons/n

DK3AMEHAIIMOHHBI BUJIET N2

1. 3anucaTth ypaBHEHUS MPSAMBIX U 00paTHBIX cKkopocteil rereporeHHoi (CaCO; = CaO +
CO,) u romorennout (2N,O = 2 N, + O, - Bce BeliecTBa - ra3bl) peakiuid. DHEPrusi akTUBAIIUU
nporecca. AKTUBHPOBAHHBIA KOMIUIEKC. AKTHUBHBIE MOJIEKYJIHI (pacnpesenenne Makcsena).

2. Mns peakun 2N,O = 2 N, + O, onpenenuTs: TeIuIoBoi 3PGEKT peakiiuy; BEIPaKCHUS
s xkoHctanT K. u K, m coorHomenne mexay HuMu. Byner nm peakuus camMOIpPOHM3BOJIBHO
nporekats npu 100 °C.

3. Beruucauts 1P CaF,, ecnu B 1 nutpe Boas!l pactBopsercs 0,0157 r atoit conu.

4. Tlonbepute Kod(DPHUIMEHTH B YpaBHCHHH. YKAKUTE OKHUCIUTEIh H BOCCTAHOBHTEIIb.
Kakoii 13 371eMeHTOB OKHUCIIAETCS, KAKOH BOCCTaHABIUBACTCS?

Al + chr207 + HzSO4 i Alz(SO4)3 + CFZ(SO4)3 + KZSO4 + HZO

5. uarpamma Ilypbe. Kakue naHHble MOXKHO MOJYYHTh B TJIaHE KOPPO3HHM METAIJIOB Ha

OCHOBE 3TOM JMarpaMMbl?

DK3AMEHAIIMOHHBINA BUJIET N3
1. Bakon I'ecca m ero cneactBus. Tepmoxumudeckue ypaBHEHHA. PacueT TerioBbIX
3¢ (PEKTOB XMMHUYECKHX pEakUuil 1Mo SHTaIbnusAM obOpa3oBanus (Ha mpumepe 2 NO + Cl, = 2
NOC1) u cropanus. [IpakTudeckas 3HaYMMOCTh 3aKkoHa ['ecca.
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2. @ynakmun coctostaust cucteMel (U, H, G, S). X ¢dusznueckuii CMBICT U CBSI3b MEKIY
HUMH. YTO MO 3TUM mapameTrpaM MOXXHO ompeaenutb? OTBETHl 000OCHOBAThH W TOATBEPAUTH
(bopmynamu.

3. Berumcouts pactBopumocth U [P Ni(CN),, ecan B 500 mi Boas! pactBopsercs 2,09-10 -8
T COJIH.

4 . YpaBuath MetojoM nonypeaknuii: Cl, + KI + KOH = KC1 + KIO; + H,O

5. Jlna raneBanuueckoro siementa Fe| Fe™ (1moms/n) || Ag™(0,1moms/n) |Ag ykasarsh
MOJISIPHOCTD AJIEKTPOJIOB M HANpaBJICHHUE IBIIKEHUS DJICKTPOHOB BO BHEIITHEH 1memnu. Paccumrarth

SJC.

3K3AMEHAIIMOHHBINA BUJIET N4

1. IIpunnun Jle-Illarenpe. DaxkTopbl, BIMAIOIIME HA CABUI PABHOBECHS XUMHUYECKON
peakuuu. Ilokazate Ha npumepe nomaydenus ammuaka u NH; . + H,O , = NH4OH,, paccuuras
MIPEIBAPUTENILHO TETIIOBON AP (EKT ITON peaKIiu.

2. I'maponns coneit. Ilokaszars Ha npumepe KH,PO4. Crenens u koHcTanTa ruaponusa. pH
cpenbl pu ruApoiuse coneid. CriocoObl cABUTa paBHOBECHS ITPH TUAPOIIH3E.

3. OnpenenuTh AaBjieHue B cocyae oobemoM 20 i1 raszosoit cmecu mipu 20°C, cocrosmieit us
2 rxsopa u 10 r a3zora.

4. ITonbepute kodpdunuentsr B ypapaenuu: Al + KMn04+ H,S04 — Aly(S04); + MnS0,4 +
K, S04 + H,0. YKakuTe OKHUCIUTENL U BOCCTAHOBUTEIL. Kakoil U3 DJIEMEHTOB OKHUCIIAETCS, KAKOH
BOCCTAHABJIMBAETCs?

5. CKOJIBKO TPaMMOB HUKEJIS U XJ0pa MOKHO IMOJIYYUTh MPU JIEKTPOIU3E XJIOPUIA HUKEIS
npu Toke 8 A u BpeMeHHM 2 yac. BpIxoa 1o ToKy kaTogHOro npouecca 66 %.

3K3AMEHAIIMOHHBIA BUJIET NS5

1. I'oMOreHHsli U reTeporeHHbld Karann3. /JoOCTOMHCTBA M HEJOCTATKM KaKJIO0T0 METOJA.
MexaHu3m JeHCTBUS KaTalu3aTropa Ha CKOpPOCTh M Ha paBHOBecue peakuuu. HapucosaThb
SHEPreTUUECKYI0 JuarpamMmy peakuu 0e3 KaTaau3aTtopa U ¢ HUM.

2. DHTpONMSI, YTO OHA XapakTepu3yeT. MI3MEeHeHne SHTPOIUH B IIpeeaax rOMOJIOrH4eCKOro
psna, IpU YCIOKHEHUU MOJIEKYJ, (pa3oBBIX MEpExXo/iax, C pOCTOM TEMIIEpaTypbl, B PEAKIUSIX C
ydacTheM razoo0pas3Hbix BeniecTs. [ToscHUTh Ha nmpuMepax: Tepmudeckoro pasioxenus CaCOs u
B CUHTE3€ aMMHaKa.

3. MOHO JI1 IPUTOTOBUTH pacTBOp KoHuentpamuei 0,01 M u 0,0005 M, eciu [TP=4,4-10"°.

4. PaccraButh k0d3pdunmentsr B ypaHenun: K,S + KMnO4 + H,SO4 — S + MnSO,4 +
K,SO4 + H,O. Yka3zaTh OKHMCIMTENIb 1 BOCCTAHOBHUTEb.

5. Kopposusi ¢ BOAOPOAHON M KHUCIOPOJHOM nenojsipuzauueid. JKene3Has IJIacTUHKA B
KOHTaKTe ¢ MeJIHOW Haxoautcsi B BogHoM pactBope KCl. 3anummre KaTonHBIA M aHOAHBIM
IIpoLiecC KOPPO3UU U YPABHEHHE PEAKIUH.

DK3AMEHAIIMOHHBINA BUJET N6

1. Btopoii 3akoH TepMmoAauHaMHuKH. OHeprus [ub0ca. VYcioBue caMOMpPOU3BOIHHOTO
MPOTEKaHUsI TIPOILECCOB M TEPMOJAMHAMHUYECKOE PABHOBECHE B W30JUPOBAHHOW CHCTEME.
DHTaNbIUIHBIN U SHTPONUIHBIN (hakTopbl. PaBHOBecHas TemmepaTypa peakiliH.

2. Cpennsii ¥ MTHOBEHHAsi CKOPOCTh peakiuu. CKOpOCTh I'€TEpOreHHBbIX peaklUuid. 3aKOH
JnedcTBUsl Macc. MOJIEKYJSIpHOCTh U TOPSIAKK pPEaKIUU. OHEprus akTHUBaluuu. AKTHUBHbIC
MOJIEKYJIBI.

3. Ckoinbko Moneit u Monekys Haxonuted B 1 mu 1 r CO? Onpenenuts aBiieHUE ra30BOi
cmecH, nomerieHHoi B 10 1 cocyn npu T=298 K B xonuuectBe 40 r CO nu 42 r N,.

4. Paccumrats pH 0,2 M NH,OH; K, =2.107

5. Kopposusi ¢ BOAOPOAHOM M KHUCIOPOJHOM JHenojsipu3auueid. JKene3Has IJIacTUHKA B
KOHTaKTe ¢ MeAHOM Haxoautcs B BoaHOM pactBope KCl. 3amummre KaTogHBIA WM aHOJIHBIH
IIPOLIECC KOPPO3UU U YPABHEHHE PEaKIUM.
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DK3AMEHAIIMOHHBIA BUJET N7

1. Duepruss I'm66ca. HeoOxomumocTh ee oOmpeneNeHus. YCIOBUS CaMOMPOU3BOIBHOTO
MPOTEKAaHUs TPOIECCOB M YCTAHOBJICHHWS paBHOBeCHs. V3MEeHEHHWE W pacyeT SHTPONHH IpHU
(dazoBbIX paBHOBecusix. OmnpeneneHne OSHTPONMUM H  YCIOBHHM, TIpU KOTOPBIX OYyIeT
CaMOIIPOU3BOJIBHO MpoTeKaTh peakuus: 2NOy + Oy U 2NOyy

2. T'ugponus. BelpakeHust AJii CTENEHHM W KOHCTAHTHI THAposn3a. Pacuer KOHCTaHTHI
ruaponu3a. CocTaBbT€ MOJIEKYJSIPHBIE W WOHHO-MOJIEKYJISIPHBIE YPAaBHEHUS TUAPOIN3a,
OTPEJICTUTE PEAKIIUIO UX BOAHBIX PACTBOPOB:

a) ZnCl,; 6) Cu(NOs;),; B) FeSO,.

3. Paccumtats pH 0,2 M NH, OH; K, = 2.10°°

4. Jana peakus: CO + Cl, = COCl,. Ucxoansie konnentpauuu CO u xiopa paBubl 0,7 u
0,2 M. BpuucauTh KOHIIEHTPAIIMM BCEX BEIIECTB B MOMEHT paBHOBecus, korga [Cly] = 0,1 M.
Onpenenutb KOHCTAHTY PAaBHOBECHUS 3TOM peaKIuu.

5. B kaxom mHTepBane pH HUKETh U IMHK OyIyT KOPPOJIUPOBATH B YCIOBHUSIX BOAOPOIHOM
JIeTosipru3anun?

DK3AMEHAIIMOHHBINA BUJET N8

1. OcHOBHBIE 3aKOHBI XMMHUHU: COXPAHEHHUE MACCHI, MOCTOSIHCTBA COCTaBa, SKBHUBAJICHTOB.
["a3oBbie 3akoHbl (Unucno ABoraapo, ypaBHeHue MenaeneeBa-KnanelipoHna, 3aK0OH SKBUBAJICHTOB,
napiuaibHble JABJICHHUS ra3oB). OKBUBAJICHTHI Pa3IMYHBIX KJIACCOB BEIIECTB (OKCHIBI, COJIH,
KHCIIOTBI, OCHOBaHUS).

2. DHeprernueckass auarpamma peakuud. CBsi3b DSHEPrUU aKTHBALMU C TEIUIOBBIM
a3 dexToM. AKTHBUPOBAHHBIM KOMIUIEKC. Briusane karanuzaropa Ha E, U ckopocTu mpsiMoit u
00paTHOM peaKIIuid.

3. VYpaBHATH ypaBHEHHE pEaklMu U Ha3BaTh OKUCIHUTEIb U BOCCTAaHOBHUTENb. ONpenenurhb
noiter nu peakuusi camonpousBoiibHO: KNO, + K,Cry,O7 + HySO4— KNO3 + Crp(SO4); + K,SOy
+ H,0

4. Kakoii U3 OKCHOB JIerde€ BOCCTaHOBUTH Bojiopoaom: Ag,O + Hy, =2Ag + H,0O unu Cu,0 +
H; = 2Cu + H,0 OtBet 060cHOBAaTh TEPMOAMHAMUYCCKUMH pacUeTaMHu.

5. Hamumure ypaBHEHHS 3JIEKTPOAHBIX MPOLIECCOB, TMOJSIPHOCTH AJIEKTPOJOB U
ToKOoOOpasyromei peakmuu, paccuutainte 3/1C raapBaHUYECKOTO AJIEMEHTA!

Fe| Fe?*(0,001momb/n) || Ag*(0,01 momns/n) | Ag

DK3AMEHAIIMOHHBINA BUJET N9

1. DHTpONUA MPOCTHIX U CJIOKHBIX BEIIECTB. DHTPONHUIHBIE AUATPAMMBI MHIUBHIY AJIbHBIX
BeliecTB. Bo3pacranue (yObUIb) SHTPOIIMU B 3aBUCUMOCTH OT CTPOCHHUS BEIIECTB, IpU (Pa30BBIX
nepexonax M B XHMHUYECKHMX peaKIMsIX. I0Ka3aTb Ha IpUMepax TMOJIy4deHHs aMMHuaka H
TepMuueckoro pasnoxenus CaCO;

2. BnusHue TemmepaTypel Ha CKOpPOCTh xuMuueckod peakiuu. I[IpaBunmo Bant-I'odda.
VYpaBHeHne AppeHuyca. DHEprusi aKTHBAIMH W MPEAIKCIOHCHIMAIBHBI MHOXHUTENb - HUX
(bU3UYECKUN CMBICIT.

3. Beruuciuts MonspHocTh pactsopa v pH 4 % pactopa HCN. Kiyenom: = 8.1071°

4. Jlana oOpatumas peakuus: 4HCly) + Oyry @2 2H,O0() + 2Clyry Berumcours DH%g
peakuu. Kak MOBIMAIOT HAa PaBHOBECHYIO KOHIIGHTPAIIMIO XJIOpa CIEAYIOIINE M3MEHEHHUS: a)
MIOBBIIIICHHE TEMIEpaTyphl; 0) yBelIHUeHHE OOIEro AABJICHWS; B) YBEIMUYCHHE KOHIICHTPAINH
KHCJIOPO/Ia; T) YBEeIMYeHUE 00beMa PEaKIIMOHHOTO COCY/Ia; 1) BBEJCHUE KaTaanu3aropa.

5. DnexTponau3 BOAHBIX pacTBOpoB. 3akoHbl Dapanes. Inextponu3 NaCl. 3ammcarts
KaTOJIHBIE ¥ aHOTHBIE PEAKIUU

9K3AMEHAIIMOHHBINA BUJET N 10
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1. CrangaptHas cBoOoaHas oHeprusi [u0G6ca o00pa3oBaHMsT BELIECTB M PACUETHI
cTaHAapTHBIX dHepruil ['mboca xumuyeckux peakunil. Ilokasare Ha mpumepe 3Fe ) + 4H,O0 2
Fe3Oupy + 4Hyr. OmpenennTs paBHOBECHYIO TEMIEpATypy peakLuH M Kakod Hu3 (akTopos
SHTANIBIIUUHBIA WM SHTPONMUNHBIN SIBISETCS TOMUHHUPYIOIIMM B 3TOW peaklUy MPU CTaHAAPTHBIX
yCIIOBUSX?

2. OOpaTuMBble peakuuH. 3aKoH JIEHCTBHA MacCc W KOHCTaHTHl paBHoBecusa Kc m K, . Mx
COOTHOILIEHHUE JIJIsl TOMOT€HHBIX T'a3000pa3HBIX U KOHACHCHUPOBAHHBIX cucTeM. CriocoObl ciBHTa
paBHOBECHS peaKklliy, YKa3aHHOW B IEPBOM BOIPOCE.

3. Berumciuth KOHCTaHTy u crerneHb aucconuanun NH 4OH, ecmu konuentpanust H'-
noHoB B 0,1M pactsope  NH 4OH pasna 10°mons/n?

4. Jano ypasaeame.MnO, + KClO; + KOH— K;MnO4; + KCI + H,O paccraButh
kod¢urmenTsl. [loliaeT nmu peakuus B npsiMoM HarpaBieHun? OTBET 000CHOBATh.

5. CocraBbTe cxeMy u paccuutaiite DJ[C ranbBaHHYECKOTO 3JIEMEHTa, B KOTOPOM ObI
npotekana peakuus: Zn + Co?" = Zn** + Co, ecnm KOHLEHTpanus HOHOB B pacTBope: [Zn*"] = 1,5
moab/1 u [Co?"] = 0,01 Mons/n

9K3AMEHAIIMOHHBINA BUJET N11

1. O6patumbie U HeoOpaTHUMbIE TPOIECCHl. Y CIOBUS U3MEHEHUS HAMpaBiICHUS 00paTUMBIX
XUMHAYECKHX PEAKUUH. DHTAIbIUUHBIA U SHTPONUNHHBIN (akTophl. PaBHOBECHAs Temmeparypa U
ee oIpeeIeHUE Ha IPUMEPE PEaKLIUU:

4HC1(F) + 02(]-) (:> 2H20(1—) + 2C12(1-) DHozgg: -1 12,24 KIL)K

2. Crenenb u KOHCTaHTa aucconumanuu. CuiabHBIE W CHa0ble AJIEKTPONUTHL. Buisl
KoHIleHTpauil. Pacuer crenenu aucconumanuu U pH pacTBopoB Ha mpumepe ciaabbIX KUCIOT H
ocHoBaHui. Paccumutars pH u crenens nuccoruanuu 0,1 M pacTBopa yKCYCHOM KHCIIOTBI

3. Kakoii 06sem 3anumMarot 20 r xaopa npu 30°C u nasnenun 150 atm?

4. Koncranta paBHOBecus peakuuu Nyp + 3Hyy) 2 2 NHjzp Ke=0,1 mpu 673K.
PaBnoBecHbie koHIeHTpauu [H,| = 0,6 monb/m; [NH;] = 0,18 Monb/a. Beraucanth HadambHYIO U
PaBHOBECHYIO KOHLIEHTPALIUU a30Ta.

5. CrasibHast KOHCTPYKIUSI HAXOJIUTCA B MOPCKOM BoJe. Kakue mporecchl IpoTeKaroT Mpu ee
koppo3un? Kak H3MEHUTCS KOPPO3HOHHBIM TPOIECC, €CIM K KOHCTPYKIHH TNPUCOCAUHUTH
LIUHKOBBIW MTPOTEKTOP?

39K3AMEHAIIMOHHBINA BUJIET NI12

1. Ipunnun Jle-lllarense. PakTopbl, BIUSAIOUIME HA CIBUI PABHOBECHS XUMHYECKOU
peakuuu. [TokazaTe Ha npumepax nonydeHus: ammuaka 1 NHj -+ H,O = NH4OHj,

2.  Tepmomunamuueckas cucrtema. Buasl cucrem. CocrosiHue cucrembl. DOYyHKIUU
COCTOSTHUSI U TIapaMeTpbl cucTeMbl. BHyTpeHHsIsl sHeprust (ee pU3UUECKHl CMBICT) U SHTAIbIIHS
cucteMsl. [IpakTHiyeckoe MpUMEHEHHE 3TUX BETUYHH.

3. IIpu BoccTanoBieHUH BogopoioM 1,34 r okcuaa aneMenTa oopa3oBanoch 0,324 T BOJIbI.

OnpenenuTb SKBUBAJIEHTHYIO MaccCy JBYXBaJIEHTHOT'O 3JieMeHTa. YTo 3T0 3a 35eMeHT?

4. Beruucnure pH u pOH u crenens nucconuanuu pactBopa: 8% pactsop HF
Kn=6,61-10* IlnotHoCcTh pacTBOpa pasHa 1,2 r/cm?

5. Uepes pactBop FeCl, nponyctunu Tok cunoit 3A B reuenun 10 munyt. Paccunrtath maccy
Kelesa, BblIenauBIIerocs Ha karogax npu B,= 80 %. Kakas napamienpHas peakuus HNpOTEKaeT
HapsAy C BBIICJICHHEM Xkene3a Ha karoge? Kakoill ra3 m B KakoM KOJMYECTBE BBIACIWICS Ha
uHEepTHBIX aHojax rpu 100 % BbIxoze 1o Toky?

3K3AMEHAIIMOHHBINA BUJET N13
1. TlonsiTHe O CKOPOCTU XUMHUYECKHX peakiuii. CpeHsss 1 MTHOBEHHAs! CKOPOCTh PEaKIIHH.
DHeprust akTHBALMU TIpoliecca B OOBIYHOM pEaKkUWMd M TPH HCIOJB30BAaHMM KaTalIM3aTopa.
CKOpOCTb TeTepOreHHBIX peaklnii U uX 0co0eHHOCTH. [TopsI0K U MOJIEKYISIPHOCTD PEAKIUH.

45



2. IMopGepure korddunmenTs B ypaBuenuu BiO; + KOH + Br, — KBiO; + KBr + H,0.
VKaxuTe OKHUCIUTEIb W BOCCTAHOBUTENb. Kakol W3 DJIEMEHTOB OKHUCISETCS, KaKou
BOCCTAHABIIMBAETCSA? TOWIET JIU JaHHAs peakius B MpsMoM HampaBieHUH? OTBET 000CHOBATH
pacyeTom.

3. Haiitu pH u xonuentpamuto ruapokcua-uona 0,1 % CH;COOH, p =1 r/em’

4. VicxonHble KOHIEHTPALUK a30Ta U Bogopoaa B cucrteme: N () + 3Hy () 2 2NHj3(y 6pumn
[N;] = 2 monb/n, [Hy]= 8 monw/n. K MoMeHTy HacTyIuieHUs paBHOBecHs mpopearupoBaio 10%
UCXOJHOTO KOJIMYECTBa a30Ta. BO CKONBbKO pa3 M3MEHHUTCS AaBJICHHE MOCIE MPUX0Ja PeaKkInH K
paBHoBecuto. T = 5000C.

5. CoctaBbTe cxeMy u paccuutaiite DJIC ranpbBaHHYECKOTO 3JIEMEHTa, B KOTOPOM OBl
nporekana peakuus: Cd + Cu?" = Cd*" + Cu, ecnu KoHIEHTpanus HOHOB B pactBope: [Cd*] = 0,1
monb/1 u [Cu?"] = 0,01 mons/n

S9K3AMEHAIIMOHHBINH BUJET Nl14

1. CBs3b crangapTHO# SHeprun ['m60ca peakuu ¢ KOHCTaHTON paBHOBecHs. CBsI3b MEXITY
K, 1 K 3aBUCHMOCTE KOHCTaHTBI CKOPOCTH PEAKIIMH B 3aBUCHMOCTH OT TEMIIEPATYPHI.

2. 3akonbl Payns. D0ymmockomust u Kpuockomus. OCMOC U OCMOTHYECKOE JIaBJICHUE.
CunbHble U crabble 37eKTpoauThl. CTeneHb TUCCOLMAlUU U KOHCTaHTa Aucconuanuu. OT vero
3aBHUCAT 3TU BEIIMUUHBI?

3. Bo ckonbko pa3 pactBopuMocTh (Monb/n) Fe(OH),, 6onbme pactBopumoctu Fe(OH) 3,
ecmu IIP;=5-10""% TP ,= 3,8:1073%.

4. KNO, + KMnO4 + KOH — KNO; + K;MnO4 + H;0. PaccraButh k03(ppuIiueHTsI,
yKa3aThb OKHCIUTENb M BOCCTAHOBUTENb. [loiIeT JaM CcaMONpPOU3BOJILHO pPEaKLUUs B IMPSIMOM
HanpapieHuu? OOOCHOBATH OTBET PACUETOM.

5. DIeKTponu3 paciuiaBoB M PacTBOPOB. B ueM 3akimrouaroTcsi 0COOCHHOCTH 3JIEKTPOJIN3a B
BOJIHBIX pacTBopax? YUTo Takoe BBIXOJI IO TOKY U MEPEeHAINPSKEHUE PeaKuu?

9K3AMEHAIIMOHHBINH BUJET NI15

1. OOpatuMele peakiuu. 3aKoH JIEHCTBUS MacC M KOHCTaHThl paBHOBecusa Kc m K,
B3anmocBsa3p 3TUX BEIMYMH I TOMOTeHHbIX ra3zoodpasHbix 4HCl ) + Oyr 2HyOry + 2Clyy 1
KoHAeHcHupoBaHHbIX cucteM CaCOs = CaO + CO..

2. I'mpaponus coneid. CTeneHb U KOHCTaHTa ruiposin3a. OU3N4eCcKUil CMBICI YTUX BEJTUYUH?
Crynenuatslii tugponus Ha npuMmepe ZnCl, u Na,HPO,. Bnusuue temnepatypsl Ha K. Kakumu
croco6amMu MOXKHO TOJaBUT TUAPOIIN3?

3. Paccuurats konuenrparmio nonos H™ OH “u pH 0,5 % pactsopa NH,OH

4. TTonb3ysch TaOTUYHBIME TAHHBIMU, paccunTaTth AH ;9 peakiinm

CO(F) + H,0 = CO, ot H, )

Onpenenutb: a) AU peaknmu; 0) CKOIBKO TPaMMOB M CKOJIBKO JIUTpoB CO BCTynmmIIO B
peakiuto, eciu Beiieauioch 14,66 kJlx temna (H.y.)?

5. CranpHas aeTanp ObUTa TalbBaHMYECKH OIIMHKOBaHA 3a 1 yac 40 MUHYT B BOJHOM
pactBope ZnSO,4 Macca nokpsiTus coctaBuna 7,84 r, B;= 72,2%. Uemy Oblia paBHa cuiia Toka?

9K3AMEHAIIMOHHBINA BUJET N16

1. AxTHBHBIE MOJIEKYJIBI U pacrpeneneHue MakcBemna. DHEprusi akTHUBALUM, MEPEXOTHOE
COCTOSIHME€ M AKTUBUPOBAHHBIM KOMIUIEKC Ha IPUMEpPE OMHOCTAIUNHOM peakuuu. Hapucosatb
JMarpaMMy peakiiyH.

2. CryneHuaTtasi JAMCCOLMALMS 3JIEKTPOJUTOB B pacTtBopax. KoOHCTaHTHI Jucconuanuu
KHCJIOT U OCHOBaHMI. OCHOBHBIE, KHCIIBIE U cpeHue coin. Mx nucconnanus.

3. Omnpenenuts pacTBOpUMOCTh Ag,S, ecim ero I[P = 6.10°°. Kak wusmenurcs
pactBopuMoOCTh Ag,S ecnu B pacTBop 106aButh 0,5 M K,S

4. BplunciuTh KOHLEHTpauuio noHos Boxopoaa u pH B 0,01 M NaOH u 0,01 M pactsope
NH4OH.
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5. Paccuuraiite DJIC snemenra Pt/Co*" 0,01; Co?" 10 // Cr** 1073, Cr 3*, 102°M/n/ Pt,
VKaKUTE PEAKIUN U HOISIPHOCTH HEKTPOJIOB.

3K3AMEHAIIMOHHBINA BUJET N17

1. OkucnuTenbHO-BOCCTAHOBUTENbHBIE peakuuu. Kpurepuu, onpeaensioniye HamnpaBieHUE
ATUX peaknuid. Meroa mosypeakuuid ajst mojadoopa Kod(DPHUIIMEHTOB ypaBHEHHUW Ha MpUMEpe
peaKiuu:

CUQS + HNO3 (koHm) — Cu(NO3)2 + HQSO4 +NO

2. OcoOeHHOCTH KMHETUKH TeTEPOTCHHBIX peakiuil. [ OMOTeHHBIN 1 reTepOTeHHbIN KaTallu3.
JlocToMHCTBa W HENOCTaTKM T'OMOT€HHOTO M TeTepOoreHHoro Karaiauza. Uro HeoOXoaumo
OPEINPUHSITh, YTOOBl YBEIHUYUTH MPOU3BOJUTEILHOCTh PEAKTOpa MPH TeTEPOreHHOM KaTajuse.
[IpyuumHBl U3MEHEHUs CKOPOCTH PEaKIMU MpU BBEACHUM KaTaiau3atopa. HapucoBare quarpamMmbl
peakiuu. Biuser nu karanu3zaTop Ha paBHOBECUE M TEIUIOBOH 3P deKT peakumu?

3. Onpenenute pH pactBopa, conepxamiero B 111 0,351 NH,OH.

4. Ina peakuun 2Cugg + 1/2051) = CuyOgmy AH®208 KOTOpO# cocTaBisier -167,6 xJIk,
paccuuTaTh: a) CKOJIBKO JINTPOB KUCIOPOJa BCTYMIIO B PEAKIIMIO, €CIIA BBIASTHIOCH 335,2 kJx
terna? 0) AUygg peakuuu (B mudpax).

5. CKOJBKO TPaMMOB CEpHOM KHCIIOTBI 00pa3yeTcs OKOJIO HepacTBOPUMOIO aHoja Mpu
3JIEKTPOJIn3e BOJHOTO pacTtBopa Na,SOy, eciiv Ha 3TOM K€ aHoje Bbiaenwiock 1,12 1 kucinopoaa
(1.y.). Paccunrare maccy raza, o0pa3oBaBIerocsi Ha KaToJe.

3K3AMEHAIIMOHHBINA BUJET N18

1. OcHOBHBIE 3aKOHBl XMMHUHU: COXPAHEHUE MACChI, MOCTOSIHCTBA COCTaBa, SKBHUBAJICHTOB.
l"azoBbie 3akonbl. (Yucno ABoranpo, ypaBHeHue MenneneeBa-Kianeiipona,3akoH S5KBUBAJICHTOB).
DKBUBAJICHTHI PAa3TUYHBIX KJIACCOB BEIIECTB (OKCHIbI, COJIU, KUCIOThI, OCHOBAHUS).

2.MexaHu3M U CTagUIHOCTh peakuuid. MOJIEKYISIpHOCTh JJIEMEHTApHbIX CTaaud U
SHEpreTuyecKkas auarpaMMa MHOTOCTAIUMKWHOM peakuuu. Jlumutupyromas craaus. [lopsgok
peakIuu.

3. 3akon I'ecca um ero cunenctBus. TepMoxXxuMHUUYecKHe ypaBHEHUs. Pacder TemiaoBbIX
3¢ (HeKToB XUMHUECKHX peakiuid. [loka3aTh Ha MpUMepe PeaKINK CHHTE3a aMMHUaKa.

4. lna peakuu 2N,0 = 2 N, +O, onpenenuts: 1) paBHOBECHbIE KOHLEHTPALMU BEILECTB,
eciun ucxoaHas [N,O] = 0,2 M, a k MoMeHTy paBHOBecHs mipopearupoBaiio 20 % 3akucu a3oTa;
Ompenenuts K, 1 K.

5. Kak mpoTrekaeT KOppo3usi XPOMHPOBAHHOTO CTAJIBHOTO HU3METHUs: a) B KUCIOW U 0)
HEUTpaJIIbHOW CpeJie MPU HAPYLIEHUHU LEJIOCTHOCTH MOKPHITHS? COCTaBbTE CXEMbI KOPPO3UOHHBIX
raJbBaHUYECKUX AJIIEMEHTOB M 3aIUIIUTE YPABHEHUSI PEaKITUH.

9K3AMEHAIIMOHHBINA BUJET NI19

1. Onpenenurs pH 0,01 M HC1 1 0,1 M HCN (K = 8.10°1).

2. 3aKoH JIeHCTBUS Macc. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaklvy OT KOHLEHTPALUU
peareHTOB W TeMIleparypbl. DHeprus aktuBauuu. [lopsnku peakuuu. KoHCTaHTBI CKOPOCTH U
paBHOBECHSL.

3. DHTpomnuUs. DHTPONUITHBIE AMArpaMMbl MHAUBHIyallbHBIX BelecTB. Bo3pactanue (yObuib)
SHTPOIIMU B 3aBUCHUMOCTH OT CTPOSHHS BEIIECTB, MpH (a30BBIX MEpeXoJax M B XUMHUYECKHUX
peaKIusX.

4. ana peakuus: CO + Cl, = COCl1,. Ucxoausle konuenTpauuu CO u xiopa passsl 0,5 u
0,2 M. OnpenenuTh paBHOBECHBIE KOHIICHTPAIMU BCEX BEIIECTB B MOMEHT BpemeHu, koraa [Cl,]
=0,1 M. Paccuntarh KOHCTAaHTY PaBHOBECHS PEAKLMH.
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5. Onpenenuts TeMNepaTypy, Bbllle KOTOpoi Bo3MoxkHa peakuus: 2H,S + 30, =2 H,O + 2
SO,. Bce BemectBa razoobpasznsl. MmeT nam peakids camMONpPOW3BOJIBRHO TPH CTaHAAPTHBIX
YCIIOBUSAX? DHTPOMUNUHBIN WU SHTANBIIUIHBIN (aKkTOp OoNnpeAenseT MpoTeKaHNe peakiun?

9K3AMEHAIIMOHHBINA BUJET N20

1. BnusHue temmepaTypbl Ha cKOopocTh xumudeckoil peakuuu. [IpaBuno Bant-I'odda.
VYpaBHeHne AppeHuyca. DHEprusi aKTHBAIMM U MPEAIKCIOHEHIMAIBHBI MHOXHUTENbh - HUX
¢dbusuveckuii cmpica. Kak MOXHO ¢BUHYTH paBHOBecue peakiuu 2N,O = 2 N; +O, B obpatHOM
HarpasjeHuy, eciau AHy, <0.

2. Beruncnouts KoHIIEHTparuio noHoB Bogopoaa u pH B 0,01 % pactBope NaOH.

3. Hns peakuun 2N,O = 2 N, +O, onpeaenutsb: 1) paBHOBECHbIE KOHIICHTPALIUU BEIIECTB,
ecn ucxoanas [N,O]=0,2 M, a k momeHTy paBHOBecusi npopearupoBaio 20 % 3akucu a3oTa;
Omnpenenuts K, n K. 2) Bo ckonbko pa3 U3MEHHTCS JaBJICHUE IPH PABHOBECHHU IO CPAaBHEHHIO C
HCXOIHBIM COCTOSIHUEM?

4. SnCl, + K,Cr,07 + HCI — SnCly + CrCl; + KCI + H,0. PaccraButh k03(pPUIHEHTHI,
yKa3aTh OKHCJIHUTEIb W BOCCTaHOBUTENb. [loiimer oM camMOmMpOM3BOJIBHO PEAKIUS B MPSIMOM
HanpaBineHuu? OOOCHOBATH OTBET PACUETOM.

5. Jlna ransanmueckoro snementa Fe| Fe™ (0,001moms/n) || Ag*(0,1mons/n) |[Ag ykasarh
MOJIIPHOCTD 3JIEKTPOJIOB M HANpPABJICHUE JABUKEHUS 3JEKTPOHOB BO BHEILIHEW Lenu. PaccuuraTh
S/C.

D9K3AMEHAIIMOHHBINA BUJET N21

l. OKuCINTEeNbHO-BOCCTAHOBUTENIbBHBIE M OOMeHHble  peakuuu.  Kpurepuw,
ONpe/eNsoNIMe HalpaBlIeHUe 3TUX peakuuid. PacctaButh KO3(QGUIMEHTH W IOKa3aTb Ha
IPUMEpE PEaKINU:

Al + KMnO4 + HzSO4—> AIQ(SO4)3 + MHSO4 + KzSO4 + HzO

HOWET JIM AaHHAs peakiysi caMoNpon3BOIbHO? OTBET 000CHOBATH PacueTOM.

2. Paccunrtath TemnoBoil 3 exT nporecca U paBHOBECHYIO TEMIIEPATYPY Ui PEaKUu:

AlLCs (1 + 60, = 2A1,03 () + 3CO,. Kakoe kon-Bo Tema BbIIEIUThCA IIpH oOpazoanuu 10m
CO,.

3. Haiitu pH 1 KoHueHTpanuio ruapokcua-uona 6 % CH;COOH, p = 1,1 r/em®

4. TepmoauHamuueckas cucrema. Buasl cucteM. BHyTpeHHsst SHeprus, >SHTalbINS,
sHTpomnus U 3Heprus I'mb0ca cucrembl. X ¢usmdeckuil cMbIci, B3aMMOCBSI3b M MPAKTHYECKOE
IPUMEHEHNE ITUX BEJIUYUH.

5. IlpuunHbBl BOZHUKHOBEHUS TajbBaHOMNap MpU Koppo3uH. CrocoObl 3aIUThl METAIOB OT
KOppO3UH.

S9K3AMEHAIIMOHHBIA BUJET N22

1. T'oMoreHHbIil U TeTEpOreHHBIM KaTanu3. BiusHue katanu3aropa Ha Oapbep NMpsAMON U
oOpaTHOMl xuMHueckord peaknuu. Karanu3 u xumuueckoe paBHOBecue. JlocTOMHCTBA U
HEJOCTaTKU TOMOTEHHOTO U T€TePOTeHHOr0 KaTanu3a.

2. Paccuurars pH u crenens mqucconuanuu 0,1% pacteopa NH,OH, K, = 1,810 -

3. T'ereporeHHoe paBHOBECHE OCAIOK - HACBHIIMICHHBIM PacTBOP TPYAHO PACTBOPHUMOIO
3JIEKTPOJINTA. Paccunrats [1P HaceimenHoro pactsopa AI(OH); eciin KOHIIEHTpAITHS
nonos OH™ B Hem paBna 107 M/, Kak MOKHO CIBHHYTH PABHOBECHE B 3TOM CIIyYae B IPAMOM M
o0paTHOM HanpaBJIeHUSIX?

4. AH 03 peakiun Cdy) + 1/2051) = CdO(yy) cocTaBaser - 256,43 k/x. Onpenenurs: a)
AUP°9g peakmmu B 1udpax; 0) ckompko mojeir Cd HE0OX0aUMO B3sITh, YTOOBI BBIIEIHIOCH 628
kJIx Tera?

5. CocraBbre cxeMy u paccuutaiite DJ[C raapbBaHUYECKOTO 3JIEMEHTa, B KOTOPOM ObI
nporekana peakuus: Ni+ Ag®= Ni** + Ag, ecnu KoHIEHTpaus MOHOB B pacTBope: [Ni2*] = 0,01
mouts/1t u [Ag'] = 0,1 Monb/n
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9K3AMEHAIIMOHHBINA BUJIET N 23

1. KoHcTaHTa CKOpOCTH. DHEprus aKkTUBALlMM Ipolecca. AKTHUBHUPOBAaHHBIA KOMIUIEKC.
AKTHUBHBIE MOJIEKYJIBI (pacnpenenenre MakcBesuia). DHeprusi akTUBaLlUH, IEPEX0JHOE COCTOSTHUE
Y aKTUBHUPOBAHHBIN KOMIUIEKC Ha IpUMeEpEe OJHOCTaauiiHOW peakuuu. HapucoBarh nuarpammy
peakuuu. BiusiHre TeMnepatypbl Ha CKOPOCTh XMMUYECKOM peaklnu.

2. CKOJBKO TerJia BBICIUTCS MpU 00pa3oBaHUU | KT KpEeMHUS 110 peaKIiu

Si0, + 2Mg (t8) = ZMgO(TB)+ Si(TB)

Haiitu paBHOBECHYIO TeMIIEpaTypy JaHHOU pEaKIuu.

3. PaccTaBuTh K03()PUIMEHTHI U [TOKA3aTh HA IPUMEPE peaklnuu

F6203 + KNO3 + KOH— K2F604 + KNO3 + HQO

OTBeTuTh Ha BOMNpPOC, MOMIET JM JaHHAs pPEeakius caMompou3BoJibHO? OTBET 000CHOBATH
pacderom.

4. OnpenenuTh JaBieHUE B cocyae 00beMoM 14 11 razosoii cmecu npu 20°C, cocTosmeii us
18 r xsopa u 12 r a3ora.

5. 3anumuTe YypaBHEHHUS OJEKTPOIAHBIX IPOLECCOB M TOKOOOpasylomew peakuuu,
paccuntaite 9JC ranbBaHMYECKOIO MIEMEHTA!

Cu | Cu*" (0,01momb/1) || Ag™(0,1 mons/n) | Ag

9K3AMEHAIIMOHHBINA BUJET N24
1. Teopust »sneKTposMTHUECKOM nauccoumanuu. CrnocoObl BbIPAXKEHUS KOHIEHTPALUH.
CunbHple U cinabble anekTponutbl. CTeneHb W KOHCTaHTa Juccouuanuu. Haittu pH wu
KOHIIEHTPALUIO THApoKcua-uona 6 % CH;COOH (p = 1,1 r/em?)
2. Tepmomunammueckast cucrema. Bunpl cucrem. CocrossHue cucTeMbl. BHyTpeHHss
SHEPIryUs U SHTANbINS cUcTeMbl. PU3NYECKUI CMBICI 3TUX BEJIMYHUH U B3aUMOCBSI3b MEXKIY HUMMU.
3. Ilpn kaxux ycmosusx Hago BecTH peakumio Ny o) + 3Hz oy U Equation.3 2 NHs @,

DH%gs= -92,3 k/Ik, 4TOOBI MONTYYUTH MAKCUMAJIbHBIN BBIX0J aMMHaka? Kak 0OBACHUTH, UTO HA
IPAaKTHKE CHHTE3 aMMHAKa BEIyT MPH BBICOKUX JABJIEHUsAX U Temmeparype (400-500°C)?

4. Beraucuts pH 0,1% pactBopa Ca(OH), ecnu ero ITP = 5,5.10°°.

5. PadbmHupOBaHNE METAIIJIOB | MOJyYeHHUE ATFOMUHUS. OMUIITUTE MPOIIECCHI, MPOTEKAIOIINE
pH DJIEKTPOXUMHUYECKOM crocode momydeHuss Al. Tlouemy AlHenb3s MOMydnTh HU3 BOJHBIX
pacTBOpOB?

9K3AMEHAIIMOHHBINA BUJET N25

1. CrangapTHble SHTANbIUU OOpPA30BAaHUS MPOCTBHIX M CIOXKHBIX BEIIECTB. DHTPONHUS U
TEPMOJMHAMMYECKAs BEPOSITHOCTh. He MpoBOs pacyeToB yKazaTh B KAKUX PEAKLUAX, SHTPOIUS
BO3pAcTaeT, a B KAKUX yMEHbIIAaeTcs?

PC15(F) =2 PC13(F) + Clz(r); C(rp) + 2H2(r) =2 CH4(F); CO(F) + HzO(r) = Hz(r) + COz(r)
OTtBeThl 000CHOBATS.

2. T'ereporeHHoe paBHOBECHE OCa/IOK - HAChIIEHHbIN pacTBop. Hanucars Beipakenue 1P
st Cr(OH); 1 paccuuTtaTh pacTBOPUMOCT 3TOTO COSAMHEHUS B M/1 U T/11. YCJIOBUSA OCQXKICHUS
Y pacTBOPEHUS OCAJIKOB.

3. BayTpenHsist 23Heprusi ¥ SHTANbNUS cucTeMbl. [IpakTnyeckoe nmpuMeHEeHHE 3TUX BEJIHYUH.
[TepBerii 3aK0H TepMoauHaMUKH. DHTaIbIUA. Termnossie 3¢ dekTsl peakuii Qv u Qp. DHAO - U
9K30TEPMHUUECKHUE PEAKIIUH.

4. Ilpu xakoM 0011eM JaBICHUU JOJKHA HAXOUTHCSl pABHOBECHAs CCTEMA

PC15 O PC13(F) + Clz(r),
410065l napruansHoe aasnenue PCls mpu 250°C 6bu10 paBHO latm. K= 1,78.

5. Ilpu nsnextponuse BoaHbIX pacTBopoB MgSO4 m CuSO4 B ABYyX MOCIEIOBATEIBHO
COEIMHEHHBIX D3JIEKTPOJM3epax Ha KaTroAe OAHOro W3 HUX Bbieawiock 0,2 r Bopopoja.
Paccuntath Maccel BemiecTB, 0OOpa3oOBaBIIMXCS Ha BCEX JAPYTUX DSJIEKTpojax (aHOIbl HeE
pacTBOpUMBIE) IIpU BbIXoAe 1o Toky 100%?
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S9K3AMEHAIIMOHHBINA BUJET N26

1. T'mpponus coneii. CteneHp U KOHCTaHTa Tuaponn3a. CTyneHuaTslid ruaponus. BnusHue
TEeMIEPATypbl, pa30aBiIeHNUs U OJHOMMEHHBIX MOHOB Ha rujposu3 coneid. Koncranra ruaponusa.
pH cpenst pu ruaponuze coneil. CABUT paBHOBECHS P THAPOIIU3E.

2. Onpenenuts pH 0,1% HC1 1 0,1 M HCN (K, = 8.10°'9).

3. Peakuus okucieHMs aMMHMaKa nporekaer 1o ypasHeHuto 4 NHz oy + 30, ) =2 Ny + 6
H,O¢y). ObpasoBanue 4,48 1 azora mpH H.y. CONpPOBOXkIaeTcs BbiaeneHueM 153,3 kJx Tema.
Paccuntate AH®93 1 paBHOBECHYIO TeMIIEpaTypy AaHHOW peakuuu. CKOJIBKO Teria BBIACITUTCS
IpH OKKCIeHWH | T ammuaka?

4. Ucxonuele koHLeHTpanuu BemecTB B peakuun  COy + HyOry 2 Hyry + COypy ObLIN:
[CO] = 0,05 monp/i; [H,O] = 0,06 monw/n; [Hy] = 0,2 monw/a; [CO;] = 0,4 monb/n. Beraucnure
KOHIICHTPALlMU BCEX YYacCTBYIOIIMX B PEaKIMM BELIECTB IOCJIE TOro, Kak mpopearuposano 60%
H,O. HaiiTu KOHCTaHTY paBHOBECHS PEAKIIUH.

5. Paccumrath smekTpomaHble noteHmuansl mexnoro CulCu?™ (0,01 M/1) M HHKEIEBOro
Ni[Ni** (0,01 m/m) snextpomos. CocTaBuTh rajabBaHUYECKUM dieMEHT. HamucaTh peakumu Ha
katone u aHone. Paccunrarsy DJ]C anemenTa.

9K3AMEHAIIMOHHBINA BUJET N27

1. TomMoreHHwlii KaTayu3. BiusHue karanuszatopa Ha Oapeep mpsMoi U 0OpaTHOM
XUMHYECKOM peakuuu. Karamu3z u XxuMmudeckoe paBHOBecue. J[OCTOMHCTBA M HEOOCTAaTKH
TOMOTEHHOTO ¥ TE€TEPOr€HHOr0 KaTaau3a.

2. T'upponus coneil. CreneHs n KOHCTaHTa ruaposnsa. CTyneHyaTsiii ruaponns. BausHue
TEeMIEPaTypbl, pa30aBieHUs U OTHOMMEHHBIX HOHOB Ha THIPOJIU3 COJICH.

3. Haiitu pH 1 koHUEHTpamuio ruapokcua-uona 6 % CH;COOH, p = 1,1 r/em?

4. Onpenenuth TeMIEpaTypy, BbIIIE UM HUKE KOTOPOW BO3MOYKHA PEaKIs:

2H,S + 30, =2 H,0 + 2 SO,.

Bce BemecTBa ra3000pa3Hbl. SABaseTcs peakiysl 3K30- WA SHIOTEPMHUUECKON?

5. CocraBbTe CXE€My 2JIEKTPOJIM3a [IMXJIOpHUJA OJIOBa Ha MEIHBIX 3jekTponax. Kakoe
KOJIMYECTBO OJIOBA BBIJIETUTCS Ha Karoje, eciau Tok 0,25 A mpomyckaTh B TedueHwe 10 MHUHYT.
PaccunTaiite 31eKTpOXUMUYECKUH SKBUBaNIEHT 0JioBa B I/A-4. BT = 100%.

9K3AMEHAIIMOHHBINA BUJET N28

1. DHTponHs U ee posib B XUMHUYECKUX peakiusax. OT Kakux (pakTOpoB 3aBUCUT SHTPOMUS U
SHTPOMNHUIHAS AUarpaMMa BOJIbI U Keje3a.

2. Kak mnporekaeT KOppo3usi XPOMHUPOBAHHOTO CTaJbHOTO M3JEIUS C HapyLICHHBIM
IOKPBITUEM B KUCJION U B HEUTPAJIbHOM cpenax? 3aluInTe KOPPO3UOHHBIE POLIECCHI.

3. Xumuueckoe paBHOBecue. KOHCTaHTBI CKOpPOCTH M XUMHUYECKOTO pPAaBHOBECHUS U
3aBUCHMOCTB MX OT TEMIIEpaTypsl U BUJa peakiuu. PapHoBecue B rereporeHHoi cucteMe Crpagur)
+ COyp) = 2 CO() yCTaHOBWIIOCH IIPH CIEAYIONIMX KOHLEHTPALUAX PEarupyoluX BEIIECTB
(monw/m): [CO,] = 0,6, [CO] = 0,4. Beruncnuth ucxonaHyroo konmentpamuioo CO,. 3amucarthb
MaremaTuyeckoe Beipaxkenue Kp u onpenenuts coBnanaroT v Kp u Kc uncnenno.

4. Jlna nomyuenus 1 m> xmopa (H.y.) smekTponmsoM BoaHoro pacteopa NaCl wgepes
anekTposnzep O0buto mpomnymeHo 2500A +yac anekTpudectBa. COCTaBUTh CXEMY AJICKTPOJIU3a U
paccuuTaTh BBIXOJ IO TOKY XJIOpA.

5. Onpenenute pH pactBopa, conepkamero B 111 0,351 NH,OH.

DK3AMEHAIIMOHHBIA BUJET N29
1. Dnektponu3 BOAHBIX PAacTBOPOB. 3akoHbl Papajes. 3amucaTb peakUUu 3JIEKTPOJIU3a
FeCl, Ha uHEepTHBIX 2JIEKTPOJaX U BHIYMCINUTH MACCy BEIIECTBA, MOJYUYEHHOrO Ha KaTojie U 00beM
ra3a, BBUICIMBLIETOCS HA aHOJE, IPU AJIEKTPOJIU3E PACTBOPOB 3JIEKTPOJIUTOB, €CIH BpEMS
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anektposnsza 30 mMuHyT, a cuna Toka [=2A, eciu Bbixon no Toky Br=100%. Kakue BemiectBa
OyIlyT BBIIETATHCS HA JIEKTPOIaX MPH 3aMEHE MHEPTHOTO aHojia Ha Fe?

2. Kpurepun caMONpOM3BOJIBHOTO NPOTEKAHUS XMMHMUYECKUX PEAKLIMNA. DHTAIbIMUHBIN U
SHTPONUIHBINA (PAKTOPHI XUMUYECKUX peakuuid. OnpeneanTb BO3MOXKHOCTh CaMOIPOU3BOJILHOTO
NPOTEKAHUsI PEAKLMK NP CTAHAAPTHBIX ycrnoBusax. Yikaxute 3uak DS, Otser oGocHyiite Ha
npumMepe peakun: PbO + COy = Pby + COyp.

3. DHepreTuyeckue AuarpaMMmbl XMMHUYECKHX PEAKIHM. DHEprusi akTUBalUU. YpaBHEHUE
Appennyca. IlpaBuno Bant-I'odpda. Kak wu3MEHHUTCS CKOpPOCTh peaKIMu TMPH TMOHWKEHUU
temneparypsl Ha S0C, ecu TeMrieparypabiit ko3ddumuent y = 3,0?

4. IlepBblil 3aKOH TEPMOJAMHAMUKU. BHYTpEHHSS1 SHEPTUS U SHTAIBINS; (PUIUUECKHUI CMBICIT
U CBSI3b MEXAY 3TUMH BEJTUUMHAMHU.

5. OcHOBHbBIE 3aKOHBI XMMHH (COXpPaHEHHE MAacCChl, MIOCTOSHCTBA COCTaBa, SKBUBAJICHTOB.
l'azoBbie 3akoHbl (ABoragpo, MenpaeneeBa-Knaneiipona...). [lapuuanbHbie JaBiIeHUs Ta30B.
3akoH 5KBUBaJEHTOB. OCHOBHBIE MOHATHS XUMHH (aTOM, XHUMHUYECKUHA DJIEMEHT, H30TOIIbI,
MOJIEKYJIa, NOH, CBOOOIHBIN pajuKai, MOJIb U SKBUBAJICHT). XuMHUecKas popmyia. AGCOIIOTHbIE
U OTHOCHUTENbHBIE MacChl aTOMOB. ATOMHasi eIuHUIa Macchl. Ynciao ABoraapo. OTHOCHUTENbHAS
MoJIeKyJsipHas Macca. Moiib. MossipHast Macca. DKBUBAJIEHThI Pa3IMUHbIX KJIACCOB BEILLIECTB.

DK3AMEHAIIMOHHBIA BUJIET N30

1. DHepreTuueckue AUArpamMMbl XUMHUUYECKHUX PEaKIUid. DHEprus akTUBALMU. YpaBHEHUE
Appennyca. IlpaBuno Bant-I'opda. Kak u3MEeHHTCS CKOpPOCTh pPEaKUMU TpPU MOHUKECHUU
temnepatypsl Ha 40 °C, ecniu TeMneparypHblii kodpdumuenr y = 2,5?

2. Hamumure ypaBHEHHS ODJIEKTPOAHBIX IPOIECCOB, MOJSPHOCTb D3JEKTPOJIOB U
ToKOOOpasyromei peakiun, paccuntaiite DJIC snemenra: Fe| Fe?"(1monn/n) || Ag® (0,01 mons/n) |
Ag

3. Onpenenurs BO3MOXKHOCTh CAMOIIPOU3BOJIBHOIO MpoTekaHus peakuuu PbOy) + CO(y =
Pbyy + COyry mpu craHmapTHeIX ycinoBusx. Onpenenure TemnoBod 3(QQeKT 3ToH peakiuu.
Vkaxute 31ak DS xp. OTBETBI 00OCHYITE.

4. B xakom uHTepBasie pH HUKENh W IUHK OyAyT KOPPOIUPOBATH B YCIOBHUSIX BOJOPOIHOM
JETOSpU3aIH?

5. Paccumtats pH B HacenmennoM pactope Co(OH)y; TTP = 4.10714

IK3AMEHAIIMOHHBIE BUWJIETBI BTOPOI'O CEMECTPA

39K3AMEHAIIMOHHBINH BUJET N 1

1. OcHOBHBIC TIOJIOKEHUSI KBAHTOBO-MEXaHUYECKON TeOopuH CTpoeHust atomoB bopa.
Snepnas mozpenbp atoma. CTpoeHue s1pa, MAacCOBOE YHUCIO, MPOTOHBL, HEUTPOHBI. M30TOmBI.
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B IEPHOUUECKYIO CUCTEMY.

2. Ilokaxkurte, yeMy paBHbl YHUCIICHHbIE 3HAYEHHsA KBAHTOBBIX YMCEN I DJIEMEHTA,
3IEKTPOHHAs KOH(pHUTypauus kotoporo 4s>3d?. Uro XxapakTepusyroT 5TH KBaHTOBEIE umciaa? Uto
3TO 3a 35ieMeHT? Ero cBoiicTBa M MOJyYEHHUE.

3. Kakue BasieHTHBIE OpOUTAIN XpOMa IPUHUMAIOT y4acTHe B 00pa30BaHUM G - CBSI3€H U 1O
xkakoMy Mexanmsmy B noHe [Cr(H,O)¢]**? KakoB tun ruGpuamsanmum AO HOHa Xpoma H
CTPYKTypa 3TOro HoHa?

4. JKenezo, k00anabT, HHUKENIb. ODIEKTPOHHbIE KOHPUTYpallMd W CTEHNEHH OKHCICHUS.
Xumunueckue cpoiicta. [lonydenue. [Ipumenenue. Kak U3 4yryHa rnojay4daroT CTalb.

5. Hamwmcate snexkTpoHHYI0 (opMydy Xjopa U cepbl B OCHOBHOM M BO30Y>KICHHOM
cocrossHUsX. [lo 3neKTpOHHOUW (opMyIie OINpeNeTuTh MECTO €ro B TEPUOJUYECKON CUCTEME
(Tpymity, MOATPYIIY, IEPUO) U KBAHTOBBIE YUCIIA JJI BaJICHTHBIX JIEKTPOHOB.

D9K3AMEHAIMOHHBINA BUJET N2
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1. 'maBHOE, OpOUTaIBHOE, CIMHOBOE M MAarHUTHOE KBAHTOBBIC YHCIIA, KAK XapPAKTEPUCTUKU
COCTOSIHHSI 3JIEKTPOHOB B aToMme. B3anMMOCBA3b MEXIy KBAaHTOBBIMH YHUCIAMU. DJIEKTPOHHbBIC
0001104KH (CJI0M), T0J000JI0UKH (TIOJICIION ), aTOMHBIE opOuTanu. dopma, OpUEHTAIUS U EMKOCTh
AQO. IlpoaemMoHCTpUpOBaTh BCE B3aMMOCBA3M Ha mpuMepe aroma Mo. PacnucaTe KBaHTOBBIE
quCIIa JJIsl BaJICHTHBIX 3JIEKTPOHOB aToma Mo.

2. KoBaseHTHasT W BOJOpPOJHAsl CBA3b. MeEXaHU3Mbl KOBAJEHTHBIX CBsi3ed BiusHue
BOJIOPOJIHBIX CBSI3€M Ha CBOMCTBA BELLECTB.

3. 3aBUCUMOCTH MMapaMeTPOB PACHICIUICHUS OT TOJOXKECHHS JIMTaHAa B CIIEKTPOXUMHUIECKOM
psay. BBICOKO- M HH3KOCIMHOBBIE KOMIUIEKCHI M OOBSICHEHHE WX MAarHUTHBIX M ONTHYECKHX
CBOMCTB B Teopuu Kpuctasumueckoro mnois. OOwsicHuth Ha mnpumepax [Cr(NH;)s]Cls u
[Cr(OH)4]Cl3

4. O®usnuecKkud CMBICI BEJIWYMH: MOTEHIHMAT WOHHU3ALUU, CPOJCTBO K DIIEKTPOHY,
3JEKTPOOTPULATENBHOCTh M JUIOJBbHBIA MOMEHT MOJEKYJbl. [lepuoguyHOCTh B HM3MEHEHUU
pa3MepoB aTOMOB, UX SHEPrUil MOHU3AILMHU, CPOJACTBA K AJIEKTPOHY U DJICKTPOOTPULIATEIHLHOCTH.
[Ikxana snekTpoorpunareabHOCTH.MIoOHHAs ¥ HenmouysipHas CBSI3M - KpaillHUE Cilyyau KOBaJIEHTHOM
cBs3u. CTerneHb MOHHOCTH CBS3H - KaK OHA OTPEeesieTCs?

5. Illenounsie MeTamibl. XUMUYECKUE CBOKCTBA. [IpuMenenue.

9K3AMEHAIIMOHHBINA BUJET N3

1. DHepreTuveckas CTPYKTypa aTOMOB. YPOBHU H TOJYPOBHH 3HEPTHH. BBIpOKICHHBIC
cocrosiHus. Yncno AO Ha ypoBHSIX U MOAYPOBHsX (B 000104YKax U mojodonoukax). Ha mpumepe
BaHA/Ms PACCTABUTH KBAHTOBBIC YHCIIA JIJIST BAJICHTHBIX JJICKTPOHOB

2. Teopus rubpunuzanuu. HampaBieHHOCTh M KPAaTHOCTh XUM. CBSI3U. ['eOMeTpHsi MOJIEKYII.
Teopus ['mmnecnu.

3. Kak o6pazyercs kommnekc K[AI(OH)4] 1 kakue opOuTanu anrOMUHHS y4acTBYIOT B €r0
oOpa3oBaHMM. YKazarb THI THOPHAM3AIHMH, OKPANIMBACMOCTh, MArHUTHBIC CBOWCTBA W
MPOCTPAHCTBEHHOE CTPOCHUE KOMILIEKCA.

4. OCHOBHBIC TIOJOXEHUS KBAaHTOBO-MEXAaHWUYECKOW TEOpUU CTPOSHUS aToMoOB bopa.
SAnepnas Moxmens aroma. CTpoeHHE Spa, MacCOBOE YHMCIO, MPOTOHBI, HEHTPOHBI. M30TOMBL
ATOMHBIE MacChI JJIEMEHTOB, BHECCHHBIC B IEPUOIUICCKYIO CHCTEMY.

5. Tlokaxurte, yeMy paBHbI YHUCJICHHbIE 3HAUEHHUS KBAHTOBBIX YHCEN ISl DJIEMEHTa,
SIEKTPOHHAs KOH(HUTypanus Kotoporo 4s23d?. Uro xapakTepusyroT 5TH KBaHTOBEIE umcia? UTo
9T0 3a ’nement? Ero cBoiicTBa 1 monyuyeHue.

DK3AMEHAIIMOHHBINA BUJET N4

1. Cnun snexktpoHoB. [Ipunnun Ilaynu. EMKOCTh 37€KTpPOHHBIX ypOBHEH, MOJYypOBHEH U
AO 1o snextponam. Ilpasuna I'yuma u Kneukosckoro. Jlns snementa Cr 3d°4s! onpenenuts
KBAHTOBbIE YMCJIAa JJISl YKa3aHHBIX AJIEKTPOHOB M BO3MOYKHBIE CTENEHM OKucieHus. CBoiicTBa
XpoMa | ero MpruMeHEHHe

2. OcHOBHBIC THUMBI XUMUYECKOU cBsi3u. MonHas cBsi3b. KoBanenTHas cBsizb. OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA MEXaHU3MbI €€ BOSHUKHOBEHHSI.

3. Ipusectu crpykrypHble (opmynbl coemuHeHuit CH;C1, COCl,, CO,. Yka3arp THIl
rUOpUAM3AIME U KPaTHOCTh CBsI3ed B JaHHBIX MojeKkylaxX. OOBACHUTH pa3Nuyusi B OTIEIbHBIX
CBA3sIX. MOJeKy bl MONSIpHbIE WU HET?

4. I'maBHOE, OpOUTaNIBHOE, CIIMHOBOE U MarHUTHOE KBAHTOBBIC YMCIIA, KAK XapaKTEPUCTUKH
COCTOSIHUSI DJIEKTPOHOB B aroMme. B3auMoCBsA3b MEX]y KBAaHTOBBIMHU YHUCJIaMU. DJIEKTPOHHBIE
00010ukH (cioun), moa0000YKH (TIOJICTION ), aTOMHBIE opOuTann. dopMa, OpUEHTAIUS U EMKOCTh
AO. IlpogemoHCTpUpOBaTh BCE B3aUMOCBSI3M Ha mpuMepe aroma Mo. Pacnucarh KBaHTOBbIE
Yuclia AJis BaJICHTHBIX AJIEKTPOHOB aroma Mo.

5. [lonmyyeHue u MpUMEHEHUE KeJe3a, OTHOILIEHUE K BOJIE, KUCIOTaM U LIejiouaM, KOppo3us
€ro B KUCJBIX U HIEIOYHBIX Cpeiax.
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DK3AMEHAIIMOHHBINA BHUJIET N5
1.MHuorosnexktponHsle atomsel. Ilopsimok 3acenenust ypoBHeH, mnoxypoBHed u AO
anektpoHamu. llpunnmn Ilaymm, IlpaBuna I'ynga m KieukoBckoro. [l kKakux aTOMOB 3TO
npaBwio peanusyerca? [lpuHIMI MHHMMyMa »SHEPIMM TMIpH  3alOJHEHHHM 3JIEKTPOHAMU
noaypoBHelt U opOutaneil. OcHOBHBIE M BO30YXKIEHHbIE COCTOSHHS aTtomoB. Ilouemy mocie
KaJIBIIHS DJIEKTPOHAMH 3amofiHseTcs d-, a He P-TI0lypOBEHb?

2. s u - cBa3u. Yepe3 opOuTamum HapucoBaThb CTPYKTypbl MoJekyn auerwineHa C,H, u
YKCYCHOM KUCIJIOTBI. YKa3aTh TUIbI THOPUAN3ALMN ATOMOB YIJIEPO/a B 3TUX COCTUHEHUSX.

3. Kakue BasmeHTHbIe OpOUTAIM XpOoMa MPUHUMAIOT y4acTHe B 0Opa30oBaHUU G - CBS3EH B
none [Cr(H,0)s]*"? KakoB tun rtubpumusaimu AQO HMOHAa XpoMa, MATHMTHBIE CBOMWCTBA,
OKpAILLIMBAaEMOCTb U CTPYKTypa 3TOr0 HOHA?

4. DHeprernyeckass CTpyKTypa aTOMOB. YPOBHHU U INOAYPOBHH DHEPrUMM. BBIpOXKIECHHBIE
cocrosnus. Ynucno AO Ha ypOBHSX U MOAYPOBHsX (B 00o0J04Kax M mogodonoukax). Ha mpumepe
BaHaJMs pAaCCTaBUTh KBAHTOBBIC YHCJIA JIJIS1 BAJICHTHBIX JJIEKTPOHOB

5. Teopus ruOpuanszauuy. HarpaBieHHOCTh M KpaTHOCTh XUM. CBSI3U. ['eoMeTpust MOJIEKYII.
Teopus ['mmnecnu.

9K3AMEHAIIMOHHBINA BUJIET N6

1.Ilepnoauueckuil 3akoH M nepuoauueckas cucrema MenneneeBa. Ilepuoa, rpynmsl u
noArpymmsl. CemeiicTBa 37eMeHTOB. [[prUurHBI TEPUOJUYECKOTO U3MEHEHUS CBOMCTB 3JIEMEHTOB.
Haubonee ycroifuuBble 3JEKTPOHHBIE KOH(UTYypauuud aToMoB. [lo KakuM (QHU3NUECKUM
napaMeTrpaMm (HEprusi HMOHHU3ALMU, CPOJACTBA, AIIEKTPOOTPHULIATEIBHOCTh M 3JIEKTPOHHOE
CTPOEHHE) MOKHO OTJIMYUTh METAJLJI OT MeTauiona’?

2. YkaxuTe, B KAKOM COCTOSSHUU THOpUIU3ALMU HAXOJIUTCS KOMILIEKCOOoOpa3oBaTellb B
none [Co(OH)s]™? Kak ob6pasyercs s1oT Kommiuekc? OXapaKTepH3oBaTh €ro MarHHTHBIE
CBOICTBA, CTPYKTYPY U IIBETHOCTh. KOMILIEKC BHICOKO- WJIM HU3KOCTTUHOBBIN?

3. Ilokaxurte, 4yemMy paBHbl YHCIICHHbIC 3HAUEHUS KBAHTOBBIX YHCEN JJIs DJIEMEHTAa,
3JIEKTPOHHAsT KOHPHUTypauus kotoporo 5s’4d'. Uro xapakTepusyroT 5T KBaHTOBbIE uncia? UTo
3TO 3a 3nieMeHT? Ero xumMmnueckue cBoicTBa

4. B KakOM M3 CO€IMHEHU JT0JIs1 KOBAJIEHTHOM CBSI3M OOJIBIIE: XJIOPUAAX OCPHILINS, MarHus
Wi Kanbiusa? OTBET 000CHOBATH.

5. IlonyyeHre U XUMHUYECKHE CBOMCTBA 3JIEMEHTOB 2 TPYIIIbI, IIAaBHOW MOATPYIIIbL.

9K3AMEHAIIMOHHBINA BUJIET N7

1. IleppuoaMYHOCT, B M3MEHEHHHM pa3MEpPOB aTOMOB, SHEPIHs MOHU3AIMU U CPOJACTBA K
MEKTPOHY W DIIEKTPOOTPULIATEIBHOCTH B Mepuojax M rpynmax.  BrusiHue
3JEKTPOOTPULATEILHOCTH Ha MOJISIPHOCTD U BUJT XUMUYECKOM CBSI3H.

2. MeTon BaJeHTHBIX CBSI3€M WJIM CIIMHOBAs TEOpHUs BAJIEHTHOCTH. [lonsipHOCTH  CBSA3M U
HOJIAPHOCTh MoJIeKyd. /lunonpHele MomeHTHl. OnpenenuTs nosspHocts Moaekyn H,, CHCl;
CH3Cl.HapucoBaTh pacmnojoxxeHue opouTaneil B 3TUX MOJIEKyJlaX B POCTPAHCTRE.

3. Ompenenute 3aps] KOMILIEKCOOOpa3oBaTenell U KOOpAMHALMOHHBIE uucia. Kakue u3
9TUX KOMIUIEKCOB SIBJISIFOTCSI OKpAIICHHbIMH, MapamMarHuTHeIMHU. Kakol Buj rubpugusanvu u
ctpykrypa B komiuiekcax K,[CuCly] u [Cu(NH;3)4](NO3),?

4. s u - cBsi3u. HapucoBarth cTpykTypbsl MoJiekyJ anetwieHa C;H, 1 yKCyCHOM KHCIIOTHI.

5. TleproauyHOCTh B W3MEHEHUU PAa3MEPOB aTOMOB, DHEPrUsi MOHM3AIMU M CPOJCTBA K
JMEKTPOHY W DIIEKTPOOTPULIATEIBHOCTH B Mepuojax M rpymmax.  BrusiHue
3JIEKTPOOTPUIIATEIHHOCTH Ha MOJISIPHOCTD U BUJT XUMHUYECKOM CBSI3H.

SK3AMEHAIIMOHHBIA BUJET N8
1. ®opma u opuentanus AQO. Kak pacnonoxensi AO B NpPOCTpaHCTBE B MOJEKYJIE
anerwieHa C,H, u umxnorekcane. OCHOBHBIE M BO30YXKIEHHBIE COCTOSIHUSI aTOMOB. ATOMHBIE
CHEKTPBI - YTO OHU OTPaXKaroT?
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2. Kakoil U3 371eMEeHTOB, 3JEKTPOHHAs KOH(UTrypamnus KOTOPHIX NPUBEICHA HIKE, UMEEeT
HaubolblIee CPOACTBO K »1ekTpoHy? 1) ns’np’; 2) ns’np'; 3) ns'; 4) ns?; 5) 4f75d! 6s> Orser
o0ocHOBath. J{71s1 5-ro BapuaHTa pacnucaTh KBAHTOBBIE YHCIIAa BAJICEHTHBIX AJIEKTPOHOB.

3. Ilepmonnueckuil 3akOH M mepuoanyeckas cucrema MenaeneeBa. [lepuon, rpynmsl u
noarpynnsl. CemeiicTBa 351eMeHTOB. [IpMunHBEI IEPHOANYECKOTO U3MEHEHHS CBOMCTB AJIEMEHTOB.
HaubGonee ycroiiunBble »51eKTpOHHbIE KOHuUrypanuu atoMoB. [lo kakuM Qu3ndecKkum
napaMeTpam MOXHO OTIMYHUTh METaJLI OT MeTaJjIonaa?

4. Kakue u3 nepeunciaeHHbIX KOMIUIEKCHBIX coenHeHni mapamarauTHel: [ - Na[AgCly], I -
Nay[NiFg], I - K5[PtCls]? Buasl rubpuauzanun? CTpyKTypa, OKpallBaeMOCTb, MarHUTHBIE
CBOMCTBA DTUX COCTUHEHUH.

5. MeTon BaneHTHBIX CBSI3€M WM CIIMHOBAs TEOpHUs BaJeHTHOCTH. llonspHOCTh  CBs3M U
MOJIAPHOCTh MOJIEKYJ. JlumonbHble MOMEHTHL. OmNpenenuTbh MOISIPHOCTb MOJEKYJT BOABI U
CH;Cl.HapucoBaTh pacnonoxeHue opOuTaIeil 3TUX MOJIEKYI B IPOCTPAHCTBE.

DK3AMEHAIIMOHHBINA BUJET N9

1. IIpupoga XUMHUECKOM CBSI3U, YCIOBHE M CIIOCOOBI €€ BO3HMKHOBEHHS. Kak cBsi3aHbI
JUIMHA U 3HEprus cBsi3u. OCHOBHBIE TUIIBI XMMHUUYECKON CBsA3M. JlJI1 aMMuaka, alleTUIeHa U HOHa
aMMOHMSI HAapHCOBaTh IPOCTPAHCTBEHHYID CXEMYy CTPOCHMS MOJIEKYJ uepe3 OopOuTamu Hu
OTIPENIeNIUTh BUJIbI THOPUIN3ALIH.

2. Jlna snemenrta 3d4s' onpemenuTh KBaHTOBBIE YMCNA JUIS YKA3aHHBIX DJIEKTPOHOB H
BO3MOXXHBIE  CTENEHU OKucCileHMd. llomyueHme W NpuUMEHEHHME OTOro  JJIEMEHTa B
IPOMBILIIEHHOCTH.

3. Kak pacnpenenensl d-3nexTponbl 1o opbutansm xpoma B kommiekce [Cr(CN)g]*?
VYkazatb BUJ TUOpPHUIM3ALMM, MarHUTHBIE CBOICTBa, OKPAIIMBAa€MOCTb U MPOCTPAHCTBEHHYIO
CTPYKTYpy KOMILIEKCA.

4. Meronom MO nokasats 3anonHenue MO s monekynbsl O, Onpenenurs ee MarHUTHbIE
CBOICTBA U NMOPSJOK CBSI3U.

5. XuMHueckue cBOMCTBa xJyiopa. Ero noiaydeHne u npuMeHeHue.

DK3AMEHAIIMOHHBINA BUJIET N10

1. KoBanenTtHast cBsizb. OOMEHHBIN U JOHOPHO-aKIENTOPHBIH MEXaHU3Mbl BO3HUKHOBEHHS
XUMHAYEeCKOW cBsi3u. PacmapuBanue 31exTpoHOB. [lpuBecTn mpumepsl 0Opa3oBaHHS CBs3€H B
MoOJIeKyJie a30Ta, aMMuaka, nona BF,". ['uOpunuzanus u ee Buapl. YKazaTh BU THOPUAM3AIIH B
amMmuake, noa BF,.

2. Kakue n3 xommuekcoB [Fe(CN)s]* u [Fe(H,O)s]*" nuamMarHuTHBIE M TapaMarHUTHEIE.
VYkaxnure TUN TUOPUIM3AUN W TPOCTPAHCTBEHHOE CTPOCHHE, OKPAIIMBAeMOCTb.  OTBETHI
000CHOBATb.

3. Jlna snementa 3d°4s' ompemennTh KBaHTOBBIE YMCIA IS YKA3aHHBIX DJIEKTPOHOB M
BO3MOJKHBIE CTE€NEHW OKucieHus. [lodyuyeHne W OpUMEHEHHWE 3TOro JJeMEeHTa B
IPOMBIILIIEHHOCTH.

4. TlonyuyeHue ¥ MPUMEHEHHUE HIEIOYHBIX METAJUIOB U UX XUMHUYECKUE CBOICTBA.

5. Ilo kakuM MpUYMHAM CTETICHH OKUCJICHUS XJIopa MOXeT ObITh -1, +1, +5 u +7, a 'y ¢Topa.
TOJBKO -1?

3K3AMEHAIIMOHHBIA BUJIET N1l

1. BaneHntHOocTh ™ CTENEHW OKHUCIEHHS dJIeMEHTOB. OOBSCHUTh IPUYHHEI
BO3HMKHOBEHUsSI BBICIIMX BaJICHTHOCTEH Yy XJiopa W cepbl. [IpogeMoHCTpHpOBaTh Ha IpUMEpax
HC10,, HC10;, HC104, H,SO4. [louemy mnomobHbIx coeauHeHuit HeT y ¢ropa? Yemy paBHa
BAJICHTHOCTH a30Ta B a30THOM Kuciore. OTBEThl 000CHOBATb.

2. VYxazare Tan rudpuguzanuu AO maraus u gocdopa B monekymnax MgCl, u PHC1,.
HapucoBarb CTpyKTypbl ¢ MOMOIIBIO opOuTaneil. byner nm y STHX COeJUHEHHH JUIONBHBINA
MOMEHT PaBeH HYJO?
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3. BaJleHTHOCTh W CTENEHU OKHUCIEHHS 371eMEeHTOB. OOBSCHUTH MPUUYMHBI BOZHUKHOBEHUS
BBICIIMX BaJIGHTHOCTEN y XJiopa u cepsl. lIpoaemoncTpupoBate Ha npumepax HC10,, HC10s;,
HC104, H,SO,4. Uemy paBHa BaJIGHTHOCTb a30Ta B a30THOM KucioTe. OTBETH 000CHOBATH.

4. Won [Ni(CN)4]? nmamarauteH miu napamarauteH? JlaThb 0OOCHOBaHME M IIOKA3aTh
3amonHeHue d-anekTpoHOB 1o  opbOurtanmsm. Omnpenenutre Ttun rubpuamzammu AO  u
MPOCTPAHCTBEHHYIO KOH(UTYPAIIMIO, M OKPAITUBAEMOCTh HOHA.

5. MonHas, KOBaJIeHTHas U JOHOPHO-AKLENITOPHAsI XUMUYecKas cBA3b. [IpuBecTr mpumepsl.
Mexanu3mbl 00pa3oBaHusl 3TUX CBsi3ed. S- u P - cBs3u. OauHapHbBIe U KpaTHbIe cBsi3u. Kak
OTIpEICIIIETCS TIOPSIOK CBSI3U B METOJIE MOJICKYJIIPHBIX opOuTanei?

DK3AMEHAIIMOHHBINA BUJIET NI12

1. MonHas, KOBaJIEeHTHAsI U TOHOPHO-aKLENTOPHAs XUMHUUYECKas cBs3b. IIpuBecTn mpumepsl.
Mexanu3mbl 00pa3oBaHus 3TUX CBS3eH. S- U P - cBa3u. OauHapHBICE W KpaTHBIE CBs3u. Kak
orpeenseTcsl THOpuaAn3aLus B IpoIaHe, TUIIeHe, OEH30JIe U CepPHOI KucaoTe?

2. Kakue u3 nepedyucieHHbIX KOMIUIEKCHBIX COEIMHEHUI MapaMarHUTHbl U OKpaLICHbI:
Na[AgCL], Nay[NiF¢], K,[PtCls]? Ompenenure HX CTPYKTypbl, MarHuTHbIE CBOMCTBa,
rUOpUAN3aIIHIO.

3. Kak 00bsicHUTB, 4TO 3Heprust noHu3anuu Be Gonbiue, uem y Li, a y B menbie uem y Be?
(Li,J=5,395B; Be, ] =9,32 5B, B J =8§,12 3B).

4. OCHOBHBIE IIOJIO)KEHHSI KBAaHTOBO-MEXAHMUYECKON TEOPUM CTpOEHUs aToMoB bopa.
SAnepnas Mozens aroma. CTpoeHHe fpa, MacCOBOE YHWCIO, MPOTOHBI, HEUTPOHBIL. M30TOMBLI.
ATOMHBIE MacChl JJIEMEHTOB, BHECEHHBIE B IEPHOJUYECKYIO CUCTEMY.

5. Teopus rubpuguzanuu. I'eomerpus monekyn NH; H,O, BeCl, u ykCycHOM KHCIIOTBI.
Kako#t Buj ruGpuauzanuu B 3TUX Mojiekynax. Kakol Tum cBsa3u ompenenseT ruOpuau3auo 1
IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIbI?

DK3AMEHAIIMOHHBIA BUJET N13

1. Meron monekynsapHbix opOutaneid (MO JIKAO) B mpuiio)keHUM K JIByXaTOMHBIM
MOJIEKYJIaM U MOJIEKYJISIPHBIM HOHaM Bojopoaa (+1) u azota (+1),

2. Tlokaxwrte, 4YeMy paBHBI YHCJICHHBIC 3HAYCHUS KBAHTOBBIX YHCEN IS DJIEMEHTA,
3IIEKTPOHHAs KOH(urypaunus kotoporo 3d’4s?. Uro xapakTepusyroT 5TH KBaHTOBbIE umciaa? Uto
3T0 3a 3neMeHT? Ero cBoiicTBa U MOJyyYeHUE.

3. Ilomyuenue 1 CBOMCTBA IIETOYHO3EMENBHBIX METAIITIOB.

4. Teopus bopa. CriekTpbl aTOMOB, YTO OHH OTPaXKalOT U KaKOBa MX POJIb B CTAHOBJICHUHU
Teopun cTpoeHus atomMa? KBaHTOBble uncia u ux ¢GuznyecKkuil cMmbicia. Pacmucath KBaHTOBBIE
qrcia U BJICHTHBIX SJIEKTPOHOB JKeJe3a.

5. Kakue BanentHbie opbutanu mona kobanpta (III) mpunumarotr yyactue B 00pa3oBaHUU
s-ceaseil B moHe [Co(NH3)s]*? KakoBel THn TuOpHAM3ALMK BAJEHTHBIX OpOMTaNel u
MIPOCTPAHCTBEHHAS CTPYKTypa 3TOro HoHA?

DK3AMEHAIIMOHHBINA BUJET N 14

1. Teopust bopa. CiekTpsl aTOMOB, YTO OHU OTPAKAIOT U KAaKOBAa MX POJIb B CTAHOBJICHUHU
Teopuu cTpoeHHus atoma? KBaHTOBbIe uncia U ux (uU3NYECKUd cMbICI. Pacmucarth KBaHTOBBIE
YuCIa 7151 BAJICHTHBIX AJIEKTPOHOB JKene3a. KakoB (hu3udeckuii CMBICHT TUX KBAaHTOBBIX YHCEI?

2. IlonmydyeHre M XMMHYECKUE CBOWCTBA HUKENs U Menu. [[puMeHeHHue 3THX METaJlJIoB B
MIPOMBIIIIICHHOCTH.

3. Kak 00pa3yroTcs KOMIUIEKCHI U KaK PaCCENSFOTCS 3JEKTPOHBI Ha aTOMHBIX OpOUTANISIX
komruiekcooOpazoBatens st komriekcoB Ky[PtClg] wu K,[CrCly] coorBercTBeHHO. OTH
KOMIUIEKCHl OKpalieHbl? DJTO MapaMarHeTHKU WU JWaMarHeTUKH? YKas3aTh THOPUAM3AIMNIO U
CTPYKTYpyY. BriCOKO- M1 HU3KOCTIMHOBBIE?

4. OcHOBHBIE TUIBI XUMUYeCKOU cBs3u. Monnas cBsi3b. KoBanentHas cBs3b. OOMEHHBIN U
JIOHOPHO-AKIENITOPHBIA MEXaHU3MbI €€ BOSHUKHOBEHHUs. [loka3aTe Ha mpuMepax.
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5. B xaxom coeaunenun PH; (III), POC1; (V) umeer mecto rubpuamuszauus AO docdopa?
YkazaTrp THIT THOPUAM3AIINH.

DK3AMEHAIIMOHHBINA BUJIET NI15

1. Meron BaleHTHBIX CBS3€M WM CIMHOBAsl TEOpHsl BaJEHTHOCTH. [IpuBecTH mpumepsl
obpazoBanus mosekyn PCls, PCls u nona BF, IlomsipHOCT,  CBSI3M M TOJISIPHOCTH MOJICKYL.
JlunonapHbIE MOMEHTHI U CTPYKTYDA.

2. MexMoneKyIsapHble B3aUMOJACUCTBUS. BuIbl B3aMMOIEWUCTBUA M NPUYUHBI W3
nosiBiieHus. Kak OHUM BIMAIOT Ha CBOMCTBA BelleCTBA?

3. B xakom coenunenuu PH; (I1I), POC1; (V) umeet mecto Ta wnu unas rudbpuauzanus AO
tdocdopa? OTBeT 060CHOBATD.

4. Meramnueckas cBsi3b. Bogopoanas (MexXMOIeKyJIsipHast 1 BHyTPUMOJIEKYJISIpHAs) CBA3b.
[IpnunHBI ee BO3HUKHOBEHUS. BinsHNe BOLOPOAHBIX CBSI3€M HAa CBOMCTBA BELECTB (HAa MpUMeEpe
BOJIbI U (PTOPUCTOBOIOPOAHON KHUCIIOTHI).

5. Jlnsa snementa 3d%4s? ompenenuTh KBaHTOBBIE YWCNA JUIS YKA3aHHBIX DJIEKTPOHOB W
BO3MOXKHBIE CTeleHu okucieHus. Uto 31o 3a snement? KakoB ¢u3nueckuil CMbICT KBAaHTOBBIX
qrcesn? MOJIyYeHHE 3TOro dJIeMEHTa?

DK3AMEHAIIMOHHBIA BUJIET N16

1. TlpuBectu ctpykrypHbie Gopmynsl coequHenuin CH;C1, COCl,, CO,. VYkazath Tul
rUOpUAM3AIME U KPaTHOCTh CBsI3ed B JAaHHBIX MojieKylaxX. OOBACHUTH pa3Nuyusi B OTIEIbHBIX
cBs3sx. [loueMy mepBbI€ 1BE MOJIEKYJIBI TIOJIIPHBIE, a TPEThS HET.

2. OxapakTepu30BaThb IO BCeM Iapamerpam KomiulekcHblii noH [Fe(NCS),]?: Kak on
obpasyerca? CuuTarh, YTO 3TO JIUTAH] CUIHHOTO TOJIS.

3. KoBanenTtHas cBs3b. OOMEHHBIN U JTOHOPHO-aKIENTOPHBIA MEXaHU3Mbl BOZHUKHOBEHUS
xumuueckon csizu. [Ipusectu npumepsl. PacnapuBanue aiaexTpoHoB. ['uOpuansanus u ee BUbl.

4. Or Kakux T[apaMeTpoB  3aBUCUT  BEJIMYMHA  MapaMeTpa  paclleryieHus?
CHexTpOXUMUYECKHH Pl TUTaH]IOB.

5. Ilonmy4yenue u npuMeHEHNHe IMHKA. Ero XuMruueckue CBOMCTBA.

3K3AMEHAIIMOHHBIA BUJIET N17

1. MexaHuzM B3aUMOJENCTBUS KOMILUIEKcooOpa3oBaTenb — Jura"jasl B Tteopun BC.
Tunuynable HOHBI-KOMITIEKCOOOpa3oBarenu, rudbpuauzanus ux AQO. CHeKTpoXUMHYECKHH psia
aurasfoB. OT 4ero 3aBUCHUT MapaMeTp pacuieryieHus?

2. Ilpusectu crpykryphele (opmynsl coenunenuit CH;C1, COCl,, SO,. Yka3arb Tun
rHOpUIN3AIMA M KPAaTHOCTh CBSI3eH B JaHHBIX MouieKynax. OOBSCHUTH pa3iudusi B OTIEIBHBIX
cBA34X. MOJIeKyJIbl TOJISIpHbIE UK HET?

3. Jlna snementa 3d°4s? ompenenuTh KBAaHTOBBIE YHMCIA IS YKA3aHHBIX DJIEKTPOHOB M
BO3MOXHBIE CTENEHU OKHUCIEeHUs. UTo 3To 3a anemeHT? KakoB ¢u3nMueckuil cMbICI KBaHTOBBIX
yyces? NoJy4yeHUE 3TOT0 dJIEMEHTA

4. OOmiast XapakTepUCTUKA S- U P-3JIEMEHTOB - U3MEHEHUE 3JIEKTPOHHBIX KOH(UTyparuid,
pa3MepoB aTOMOB, MOHU3ALMOHHBIX IOTEHIMAJIOB, 3JEKTPOOTPULIATEIBHOCTH, CTENeHen
OKHCIICHHUS.

5. K,[ZnCly); 11 - K,[Zn(OH),], ecmu K, cootBercTBenHO pasubl: 1.10719% 3.6 .10719? Kakosa
KOHIIEHTpAaLUsl HOHOB LIMHKA (B MoJib/11) B 0,1 M pacTBOpe 3TuX KOoMILIeKkcoB. OxapakTepu3oBaTh
1o BceM napameTrpam komiuiekcHbiil noH Ky[Zn(OH)4]. Kak on obpasyercsi?

DK3AMEHAIIMOHHBIA BUJIET N18
1. OxapakTepu30BaTh O BceM napameTpaMm KoMruiekcHbId noH [Pt(NH3)4Cly], B TOM uncie
U ero o0pa3oBaHus.
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2. Jlna snemenra 3d4s? onpenenuTh KBAHTOBBIE YMCNA JUIS YKA3aHHBIX DJIEKTPOHOB M
BO3MOXKHbBIE CTENEHU OKHUCICHHsS. XHUMUYECKHE CBOMCTBA M MPUMEHEHHE 3TOr0 3JIEMEHTa B
IIPOMBIILIEHHOCTH.

3. Meton MO JIKAO. OcHoBHBIE MOJIOKEHUS METO/Ia. PacniucaTh MOJIEKyJIIpHbIe OpOUTAIIN
JUIs. MOJIEKyJIsipHOTO HoHa CN.

4. VloHHas ¥ HENOJISIpHASI CBSI3U - KpallHUE CITy4ad KOBAJIEHTHOM CBs3U. CTENEHb MOHHOCTH
cBsA3M. Yepes KaKkylo BEIMYMHY OHA ONPEeseTcs?

5. Csunen. Ionyyenue u XuMH4eCcKre CBOMCTBA.

DK3AMEHAIIMOHHBINA BUJET N19

1. ITpuBectn cTpykrypHble (hopmynsl coenuHenuit yrnepoxa: C,H,, HCOH, CH;COOH.
Kakyto crenenpb okuciieHus u TuOpUIn3alnio UMEET YIJIEPOl B 3TUX COSIUHEHUSIX ?

2. MHoroanektponsble atoMbl. llopsaok 3aceneHus ypoBHeW, mnoaypoBHed u AO
anekTpoHamu. [lpaBuno I'ynna u KieukoBckoro. B kakom ciydae u JUisl 4ero mnpuMeEHSIETCS
npasuiio KieukoBckoro?

3. MlonHas v HemousipHas CBsI3U - KpallHUE Cclyyau KOBaJEHTHOMU cBsi3u. CTerneHb HOHHOCTU
cBsA3M. Yepes KaKkyro BEIMYMHY OHA ONpeeseTcs?

4. OxapakTepu30BaTh 110 BCEM MapameTpaM KomiuiekcHble HoHbI [Ni(NH;3)s]?" n [NiFg]* B
TOM YHCJI€ U UX 00pa3oBaHHUE.

5. Turan. XuMnyeckne CBOWCTBA U IPUMEHEHHE.

DK3AMEHAIIMOHHBIA BUJIET N20

1. MonHas 1 HenoJisipHasi CBSA3M - KpaillHUE Cly4yau KOBaJEHTHOU CBA3U. CTENeHb HOHHOCTH
cBs3U. Yepes KaKylo BEJIIMYMHY ONpeessieTcsi CTeNeHb HOHHOCTU CBs3u? B kakom citydae cBs3H
MOJISIPHBI, @ MOJIEKJIA B LIeJIOM HenoJsipHa. [IpuBectu npumepsl.

2. MHoroanektponHble aToMbl. llopsaok 3aceneHus ypoBHeW, mnoaypoBHed u AO
snexktpoHamu. IlpaBmiio I'ynga u KneukoBckoro. B kakoMm ciyuyae u A 4ero npuMeEHsIeTCs
npasuiio KneukoBckoro? [lokaxure nmouemy nocie Kajablus 3anoiHseTcs d-nmoaypoBeHb, a He p-
NOJlypOBEHB?

3. Kakue BanmeHTHbIE OpOMTaNIM aToMa KoOajdbTa MPUHUMAIOT ydyacThe B OOpa3oBaHUU O-
ceszeit B kommiekce [Co(NH;3)6]Cl; KakoB tun rubpunmzanuu AO aToma koOanbTa U KakoBa
IPOCTPAHCTBEHHAs CTPYKTypa ero noHa? OKpamrBaeMoCTh U MarHUTHbIE CBOMCTBA KOMILIEKCA.

4. PacniucaTh KBaHTOBBIE UMCJIA JIs1 BAJIGHTHBIX 3JIEKTPOHOB MapraHia u caMapusi.

5. Kpemunii. XumMudeckue CBOMCTBA U IPUMEHEHNE.

DK3AMEHAIIMOHHBINA BUJIET N21

1. ®usnueckuii CMBICI BEJIWYMH: NOTEHLUMAl WMOHU3ALNN, CPOACTBO K JIJIEKTPOHY,
AEKTPOOTPULATEILHOCTh U JIUIOJBHBI MOMEHT MoJIeKyibl. IlepruoanyHOCTh B M3MEHEHUU
pa3MepoB aTOMOB, MX SHEPrUil MOHM3ALMH, CPOJCTBA K DJIEKTPOHY U JIEKTPOOTPHULIATEIBHOCTH.
[IIxana s3mekTpooTprunareabHOCTH.MIOHHAS M HenosipHas CBSA3M - KpaliHUE Cilydau KOBAJIEHTHOMN
cBsA3U. CTENeHb HOHHOCTH CBSI3U - KaK OHA ONpeeseTcs?

2. lllenounsle MeTabl. XuMu4eckue cBoicTna. [Ipumenenue.

3. Kakue BaneHTHble OopOUTaIM aToMa KOOajabTa NPUHUMAIOT yyacTHe B OOpa30BaHHUU O-
cesa3eil B komiuiekce [Co(H,0)6]Cl, KakoB Tun rubpummsamuun AO atoma koOanbTa M KakoBa
IIPOCTPAHCTBEHHAsS CTPYKTypa ero noHa? OKpalnBaeMOCTh U MarHUTHBIE CBOMCTBA KOMILIEKCA.

4. I'anorensl. [Tonyyenne, xumuueckue cBoiicTa ¢propa u xjopa. [Ipumenenue.

5. MexmouekynsapHble B3auMoneicTBus. Kak GopMmupyrorcs 3T B3auMOJEHCTBUA M Ha
KaKHe CBOMCTBA BEIIECTBA BIUSIIOT?

DK3AMEHAIIMOHHBINA BUJIET N22
1. DHepreruueckass CTpyKTypa aTOMOB. YPOBHU M IOJYPOBHU 3HEPIHU. BBIpoKIeHHBIE
cocrossHus. Yucino AO Ha ypoBHSAX M MOAYPOBHAX. [J1aBHOe, opOMTaIbHOE M MarHUTHOE
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KBaHTOBBIE YMCJIA KaK XapaKTEPUCTUKH COCTOSHMS AJIEKTPOHOB B aTrome. CIHMH 3JIEKTPOHOB.
B3anmocss3p kBaHTOBBIX uncen. [Ipunnun [Taynu, [Ipasuna ['yana u Kiieukosekoro. [IpuBennre
IpPUMEPBI ABYX MOCHEAHUX MTPaBUIL.

2. [louemy nByxaToOMHBIE MOJIEKYJIBI Py, Asy, Sby B OOBIYHBIX YCITOBUSX HECTAOWIIBHBI, B TO
BpeMsl Kak MOJIeKyJbl N, oOTHociTcs K HauOonee yctohumBeiM? Docdopnas kucnorta. Ee
CTPYKTYypa U THOPUIN3AIINS.

3. Xpom u peppoxpom. [Tonyuenue. [Ipumenenue.

4. KakoBa mpOoCTpaHCTBEHHas CTPYKTypa, THUN TUOPUAM3AIMH, OKpPAIIMBAEMOCTh U
MarauTHble cBoiictBa HOHOB [Cr(CN)¢]* u [Cr(H,0)6]**

5. MexMorneKkysipHasl 1 BHYTPUMOJICKYJISIpHAsE BOJOPOAHAs CBsI3b. MexaHu3m o0pa3oBaHUs
Y BIUSIHHE HA CBOMCTBA BEIIECTBA.

DK3AMEHAIIMOHHBIA BUJET N23

1. KakoBa mpoCTpaHCTBEHHAs] CTPYKTypa THN THOPUIN3AINH, ONTUYECKHE W MarHUTHBIE
ceoiictBa nona [Cu(CN),]*? Ha3sanue KoMILIEKCA.

2. DHeprusi MOHU3AIUH, CPOJICTBO K AJICKTPOHY M JJIEKTPOOTPUIATEIBHOCTh. UTO
XapaKTEePU3YIOT 3TU BEIUYUHBL. [ 1€ U JU1sl 4ero OHU MPUMEHSIOTCS ?

3.IlpuBecTy MPOCTPAHCTBEHHbIE CTPYKTYPbl COETUHEHHUM uepe3 aToMHble opoutamu SiHy,
Si0,, H,S105. Kakue creneHu OKUCICHHsSI UMEET KPEeMHHMI B JaHHBIX Moiekyiax? Omnpenenutsb
THUII THOPUIN3AINH B 3THX MOJIEKyIax. [1oJIsipHbI JIn TaHHBIE MOJIEKYJIIbI?

4. Monubpaen. DnexTpoHHas KoHpurypauus. [lomydenue u npumeHeHHeE.

5. Kak onpenensitores pasmepsl atoMoB? YpaBuenue lllpenunrepa. OCHOBHBIE TIOJIOXKECHUS
U 4TO 110 CMBICITY O3Ha4aeT KBaJApaT BOJIHOBOUM ()YHKIIMH B 3TOU ypaBHEHUU?

DK3AMEHAIIMOHHBINA BUJET N24

1. Tlpuanun HeompenereHHOCTH ['eii3eHOEpra W BEPOATHOCTHOE OMHCAHUE COCTOSTHHS
JJIEKTPOHOB B aToMax. ODJEKTpoHHOoe ob6nako. Opburtans. dopmbl opOutaneit anst s-, p- u d-
anekTpoHoB. Kakoe kBaHTOBOE 4HCIIO ompeneiseT popmy opOutanu. YeM OTIMYAOTCS G U T —
cesa3u? Kak onpenensercs pasmep atoma?

2. Jlna onementa 3d’4s? onpenenuTh KBAHTOBBIE YWCNIA JUIS YKA3aHHBIX DJIEKTPOHOB H
BO3MOJXKHBIE CTeNeHu okucieHus. Uto 31o 3a snement? KakoB (u3mueckuil CMBICT KBAHTOBBIX
ymcen? [lomyyeHnue u npuMEHEHHE STOTO IEMEHTA.

3. Kakue BaneHTHbIe opOHUTanu aroma koOajabTa MPUHUMAIOT ydacThe B 0Opa3oBaHUM G-
ces3eit B komiuiekce [Co(NH;)6]Cl, KakoB tun rubpummzamuun AO atoma koOanbTa M KakoBa
MIPOCTPAHCTBEHHAs CTpyKTypa ero noHa? Ha3panuelO oxpammBaeMOCTh U MarHUTHBIE CBOMCTBA
KOMILJIEKCA.

4. Hammcath »1eKTpOHHYIO (GOpMYIy XJIOpa M CEpPhl B OCHOBHOM U BO30Y>KIEHHOM
coctossHusX. [lo 3nexTpoHHOU (GopMyse OMpeAeTUTh MECTO €ro B TMEPHOIUYECKON CHCTEME
(Tpymity, MOATPYIIY, IEPUO) U KBAHTOBBIE YUCIIA JJI BaJICHTHBIX SJIEKTPOHOB.

5. Banammii. [lonmyueHue W mNpUMEHEHHE B NPOMBINLIIEHHOCTH. CTENEHW OKHUCICHUS U
XUMHUYECKHE CBOMCTBA.

DK3AMEHAIIMOHHBIA BUJIET N25

1. Meron BaJeHTHBIX CBSI3€M WM CHMHOBAsl TEOpHsl BaJeHTHOCTH. [IpuBecTu mpumepsl
obOpazoBanus monekyn NH; PCl;, PCls u nona BF, . HapucoBare ux mpoCTpaHCTBEHHBIE
CTPYKTYpBI 4epe3 aTOMHBIE OpOUTAIIH.

2. Hanwmcarb sneKTpoHHYIO (OpMyildy XJiopa M cepbl B OCHOBHOM M BO30Y>KICHHOM
coctossHusX. [lo anexTpoHHOU GopMyse OMpeAeuTh MECTO €ro B MEPHOJUYECKON CHCTEME
(Tpymity, MOATPYIIY, EPUO) U KBAHTOBBIE YUCIIA JJI BaJICHTHBIX JIEKTPOHOB.

3. YkaxuTe, B KaKOM COCTOSIHUM THOPHIM3AIMH HAXOAWUTCS KOMIUIEKCOOOpa3oBaTeib B
nore [Co(H,0)s]™? Kak o6pasyerca stor kommiexc? OxapaKTepH30BaThb €O MAarHUTHBIE
CBOICTBa, CTPYKTYpPY M LIBETHOCTb. KOMITJIEKC BBICOKO- MJIM HU3KOCITMHOBBIN?
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4. MexMoneKyJIsipHble B3aUMOJIEHCTBUS.
5. Cepa. [lonyuenne, npUMEHEHUE U XUMUYECKUE CBOMCTBA.

DK3AMEHAIIMOHHBINA BUJIET N26

1. IlpuBectu crpykrypHble Gopmynsl coeaunenuit CH;C1, COCl,, CO,. Yka3arb Tun
ruOpuaAM3ali U KPaTHOCTh CBSA3€M B JaHHBIX MoJjekynax. Kakue u3 NpuBeIEeHHBIX MOJIEKYJ
00J1aJat0T JUMOJIBHBIM MOMEHTOM, & KaKHe - HEeT U rouemMy?

2. Teopus ruOpuanzanuu. HampaBieHHOCTh U KpaTHOCTh XUM. CBSI3U. UeM ompenensercs
TEOMETPHsI U JUIOJIBHBI MOMEHT MoJieKysl. CTpoeHue M XMMHUYECKas CBSI3b B COEAMHEHUSX.
MeTto/1 BalleHTHBIX CBS3€H UM CIIMHOBAs TEOPHS BAJIEHTHOCTH.

3. ®ocop. Ilomyuenue, mpuMeHEHHE U XUMHUYECKHE CBOIcTBa. BO3MOXXHBIE CTeNeHH
OKHCIICHHUS.

4.Ykaxure, B KAKOM COCTOSTHUM I'MOPUIN3AIIMH HAXOAUTCSI KOMIIEKCOOOpa30BaTellb B HOHE
[Mn(OH)s]*? Kak o6pasyercs 3ToT KoMiuiekc? OXapakTepH30BaTh €ro Ha3BaHUE, MATHUTHBIE
CBOICTBA, CTPYKTYpPY M LIBETHOCTb. KOMIIJIEKC BBICOKO- MJIM HU3KOCITMHOBBIN?

5. Tlokaxure, yeMy paBHbl YHUCJICHHbIE 3HAUEHHUS KBAHTOBBIX YHCEN JUIsl JJIEMEHTa,
3J1eKTpoHHast KoHdurypauus koroporo 4d!5s?. Uto xapakTepusyror 9Tv KBaHTOBbIE yncia? Uro
9TO 3a 371eMeHT? Ero xuMudeckue cBOMCTBa

DK3AMEHAIIMOHHBINA BUJIET N27

1. ITouemy monexyssl SnCl, u PbCl,, cymecTtByromye B ra3000pa3HoOM COCTOSIHUU, UMEIOT
yrioByto popmy, a HgCl, u CdCl, - nuneiinyio?

2. Meton BaneHTHBIX CBSA3€M WIKM CIIMHOBAs T€OpUs BaleHTHOCTH. [loka3aTs Ha mpumepax
N,, BF4~ IlosisipHOCTB CBSI3W M MOJSPHOCTH MOJIEKYJ. JMMOJIbHBIE MOMEHTHI CBA3€d M MOJIEKYJL.
Bcerna nu onu coBnanaror?

3. Kakme m3 kommuekcoB [V(CN)s]* n [V(H,0)6]*" anamarHuTHble ¥ NapaMarHUTHBIE.
Vkaxure Ha3BaHUE, TUIl THOPHIU3ALMH, NPOCTPAHCTBEHHOE CTPOEHHE M OKPAIIWBAEMOCTb.
OTtBeThl 000CHOBATb.

3. Jlns onementa 3d°4s' ompenenuTh KBaHTOBBIE YHMCNIA IS YKA3aHHBIX DJIEKTPOHOB M
BO3MOXXHbIE  CTENEHU OKucCieHus. llomyyeHme W NOpUMEHEHHE JTOro  JJIEMEHTa B
IIPOMBIIIEHHOCTH.

4. MexMmonekysspHoe (OopHeHTalOHHOE, MHIYKIHOHHOE, JUCIIEPCUOHHOE)
B3aUMO/ICIICTBHE MOJIEKYI.

5. Pe3oHaHCHBIE CTPYKTYPHI.

DK3AMEHAIIMOHHBIN BUJIET N28

1. Onpenenure 3aps KoMILieKcooOpa3oBaTenell U KOOpAMHALMOHHBIE uncia. Kakue u3
STUX KOMIUIEKCOB SBJISIIOTCS OKpalleHHbIMUA. Ha3BaHuWe, CTpoeHHME, OKpalluBaeMOCTh U
MarHuTHbIe cBoiicTBa KomIuiekca Ky[CuCly]? Kakoit Bua ruOpuan3anuu B 3TOM KOMILIEKCE.

2. IlepBblii 3aKOH TepMOAUHAMHUKU. BHyTpeHHss1 sHepruss u HHTanbnusa.  Kpurtepuun
CaMOIPOU3BOJIBHOTO MPOTEKAHHUS] XUMHUYECKUX PpEaKIU.DHTAJbMUUHBIA ¥ JSHTPONUNUHBIN
(haKTOPBI XUMUYECKUX PEAKITUH.

3. Kak o6pasyercs kommuieke K[AI(OH)4] u xakue opOuTany aniOMHUHHS Y4acTBYIOT B €rO
oOpazoBaHuu. YKa3zaTb TUIN THOPUAM3ALNUM, OKPAIIMBAEMOCTh, MArHUTHBIE CBOMCTBA U
MPOCTPAHCTBEHHOE CTPOCHHE KOMILIEKCa.3

4. OcCHOBHBIC TIOJIOKEHHUSI KBAHTOBO-MEXaHMYECKON TEOpUM CTpOEHUs aToMoB bopa.
Snepnas mozpenbp atoma. CTpoeHue s1pa, MacCOBO€ YHUCIO, NPOTOHBL, HEUTPOHBI. M30TONBI.
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B MEPUOJIUUYECKYIO cucTeMy. Kakum o0pa3oM CHEeKTpbI
aTOMOB CBITPAJIA POJIb B CTaHOBJIEHUU Teopuu bopa?

5. Hatpuii. IIpuponnsie pecypcesl. [lonydyenue. ColictBa. [Ipumenenue.

DK3AMEHAIIMOHHBINA BUJET N29
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1. Anromunuii. [Ipupoansie pecypcesl. Ilonyuenne. CoiictBa. [Ipumenenue.

2. 3akoH ['ecca u cienctBust u3 Hero. DHeprus ['m66ca peakumu CaCO; = CaO + CO, paBHa
AGy,’ = - 28,55 xJlx. Paccunrars 3HaueHne KOHCTaHThl paBHoBecus K, mpu T=500 u 1000K.
Onpenenuth HanpaBieHHUE Mpoliecca. YeMy maBHa paBHOBECHAs TEMIIEpATypa 3TOM peakiuu?

3. Kakue BaseHTHble OpOUTAIM XpOoMa NMPUHUMAIOT ydacTHe B 0Opa3oBaHUU G - CBs3EH B
none [Cr(H,0)s]**? Kakop tun rubpumuzanun AO HOHa XpoMa M CTPYKTypa 3TOrO HOHA?
Ha3Banue, cTpykTypa, OKpalIuBa€MOCTb U MarHUTHBIE CBOMCTBA.

4. XKene3o, XpoM, HUKEJb. DIEKTPOHHBIE KOH(DUTYpaAIIUH U cTeNeHH okuciaeHus. [loayuenue
Y IIPUMEHEHHUE.

5. Mens. [Tpuponssie pecypcsl. [loydenue, npuMeHEHHE U XUMUYECKHE CBOMCTBA.

DK3AMEHAIIMOHHBINA BUJET N30

l. Ilo xakomMy MeXxaHU3My JIMTaHIbl 00pa3yloT CBA3b C KOMJIEKCOOOpa3oBaTeieM B
OKTa»pHUECKOM BhIcOKOcMHOBOM HoHe [CoFg] ~*. Pacmmcarh cxemy oOpa3oBaHHsl KOMILIEKCA.
MarsuTHble CBONCTBA Ha3BaHUE, CTPYKTYpa U OKPAIIEHHOCTh KOMILJIEKCA.

2. Teopus kpuctamnuueckoro nosst. [Ipupoga XuMcBsA3M KOMIIEKCOOOpa30BaTelb - JIUTaH.
Pacmierienne d-mogypoBHS KOMILIEKCOOOpa3oBatTens B OKpY)KeHUM Juranfgamu. Ilapamerp
pacmerienus. Pacmieruienne d-moxypoBHS KOMIUIEKCOOOpa3zoBaTesis B OKTa’ApPUUYECKOM U
TETPA3APUYECKOM OKPYKEHUU JInranaaMu. CHeKTpOXUMHYECKUN Psifi TUTaHOB.

3. Onpenenurs BO3MOXKHOCTh CaAMOIIPOU3BOJIBHOIO MpoTeKkaHus peakuun PbOyy + CO(y =
Pby + COyy mpu craHmapTbix yenoBusx. Ykakure 3Hak DS ,, Otsersl obocHyiirte.
Onpenenuts paBHOBECHYIO TEMIIEPATYPY PEAKIIHH.

4. Mapranen. [Ipupoansie pecypcesl. [lonydenne, npuMeHeHHe U XUMUYECKHUE CBOUCTBA.

5. 3aBHCHMOCTb ITaPAMETPOB PACIIEIUICHHS OT IOJIOKEHUS JIMTAHa B CIEKTPOXUMHUYECKOM
psany. Bwicoko- u HHU3KOCIHMHOBBIE KOMIUIEKCH. OOBsichuth Ha npumepax [Cr(NH;)s]Clys u

[Cr(OH)6]Cl3

Ilepeyens BONPoOCOB U 3a/IaHMIA /ISl MOATOTOBKH K K3aMeHY B IEPBOM ceMecTpe
(OMK-1: UOMK-1.2, UOIIK- 1.2, UOIIK-1.3):

1.  OcHoBHBIE 3aKOHBl XHMHHM (COXpPaHEHHE MacChl, IIOCTOSHCTBA COCTaBa,
9KBHBaJeHTOB. ['a30Bble 3akoHbl (ABoraapo, MenaeneeBa-Kianeiipona). [lapunanbHble faBieHus
ra3oB. 3aKOH SKBHBaJIEHTOB. OCHOBHbIE TIOHATUS XUMHUU (aTOM, XUMHUUYECKHUN 3JIEMEHT, U30TOIIbI,
MOJIeKYJia, MOH, CBOOOHBIIN pajiuKaj, MOJIb U SKBUBAJIECHT).

Xumnueckass (popmyna. AOCONIOTHBIE M OTHOCHUTEIBHBIE MAacChl aTOMOB. ATOMHas
eauHuna Maccel. Yueno Asoraznpo. OTHocuTenbHas MOJEKyJsipHas macca. Moisb. MomsipHas
Macca. DKBHUBAJICHTBI PAa3JINYHBIX KJIACCOB BEIIECTB.

2. Tepmonunamuueckass cuctema. Bugsl cucreM. CocTosiHME cUCTeMbl. BHyTpeHHss
SHEPrus W SHTANbNMS cUCTeMbl. IIpakTHueckoe NpuUMeHEHHE 3THUX Beau4YuH. [lepBBIi 3aKoH
TepMOJAMHAMHUKU. DHTAIBNH. TermoBbie 3G hekTsl peakuuii Qv u Qp. DHIIO - B IK30TEPMHUYECKHE
peaxkuuu.

CranpaptHeie  ycnoBus. CraHpapTHble  cocTosiHMA.  CTaHIApTHBIE  OHTAJIBIINU
00pa30BaHMs MPOCTHIX U CIIOKHBIX BEIIECTB. DHTPOMNHS U TEPMOJMHAMUYECKAsT BEPOSTHOCTD.

3akoH I'ecca m ero cnencreusa. Tepmoxmmmyeckue ypaBHEHMs. PacyeTr TeroBbIX
3p(PEeKTOB XMMHUYECKHX peakiuii. ODHTpomus. BTopoil 3aKkoH TEpMOJUHAMUKH. Y CIOBUE
CaMOIIPOM3BOJIBHOTO ~ IPOTEKAaHUS IPOLECCOB W TEPMOAMHAMMYECKOE DPABHOBECHE B
U30JIUPOBAaHHON cucteme. ODHeprusi [ubOOca. VYcioBus CaMONPOM3BOIBHOTO IMPOTEKAHHS
IIPOLIECCOB M PABHOBECHsS B 3aKpbITBIX cUcTeMax. Da30Bble paBHOBECUS. DJHEPreTHYECKAs
auarpaMma peakiud. TpeTuil 3aKOH TEpMOJUHAMUKUA. AOCOJIOTHAs HHTPOMUS MPOCTHIX U
CIIOXKHBIX BEUIECTB. OHTPONMUIHBIE [UarpaMMbl HMHIMBHIYAJIbHBIX BellecTB. Bospacrtanue
(YObUIB) SHTpPONMU B 3aBUCHMOCTH OT CTPOCHHUS BEHIECTB, NMpHU (Pa30BBIX MEpexojax U B
XUMHYECKHX peakuusax. CBsA3b HHEPIUU aKTHBALMU C TemIoBbIM 3(pdekrom. OOpatumMbie U
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HEoOpaTHMBbIE MPOLECCHl. Y CIOBUS U3MEHEHHUsI HANpaBJICHUS! OOPAaTUMBIX XMMHYECKHX PEaKLUH.
OHTaNbNUMHBIA W SHTPONUMHBIA  (HaKTOPBHI. Temneparypa wuHBepcun peakunu. CBs3b
CTaHJapTHON »Hepruu ['mb60ca peakuu ¢ ee KOHCTAHTON paBHOBECHs. 3aBUCUMOCTh KOHCTAHTHI
paBHOBecHs OT TemriepaTypbl. CTanmapTHas cBoOoaHas sHeprus [ mb0ca oOpa3oBaHuUs BEMIECTB U
pacueTsl CTaHAAPTHBIX SHEpPTruil [ m60ca XMMUUYECKUX peakLui.

3. Kunermka xumuueckux peakuuid. CpenHssi M MIHOBEHHAas CKOPOCTb pEaKIUH.
CKOpoCTh TETEepOreHHBIX peakuuid. 3aKkOH JEHCTBUS MacC. 3aBUCHUMOCTb CKOPOCTH OT
KOHUeHTpauun peareHToB. llopsaku peakuuu. KoHcTanTta ckopocTu. DHeprus akTHUBALUU
npouecca. AKTUBUPOBAHHBIM KOMILIEKC. AKTHBHBIE MOJEKYJBl (pacmpeneieHue Makcsema).
DOHeprus axkTHBAIMM, MEPEXOJHOE COCTOSHHE U AaKTUBUPOBAHHBIM KOMIUIEKC Ha TNpUMEpe
OJIHOCTAIMIHHON peakuuu. BiusHue TeMneparypsl Ha CKOPOCTb XUMUYecKol peakuuu. [IpaBuio
Bant-T'obda. VYpaBHenue AppeHuyca. OHEprust aKTHBAIMM W NPEIIKCTIOHCHIIMAIBHBIN
MHOKHUTENb - UX (U3MYECKUH CMBICI. ['OMOTEHHBIH W TeTepOreHHBINH KaTanu3. [ 'OMOTeHHBIH
karanu3. BiusHue xatanuzaropa Ha Gapbep npsiMoil U 0OpaTHOW XuMuyeckol peakiuu. Karanus
U XMMHYECKOE paBHOBecHE. JJOCTOMHCTBA M HENOCTAaTKM 3TOrO BHJA KaTanusa. | eTeporeHHsbIH
Kataiu3 U ero ocoOeHHocTU. [IpoMexyTouHble COEIMHEHUS B TETEPOr€HHOM KaTajuse.
JlocToMHCTBa M HEJOCTATKHU FETEPOr€HHOT0 KaTanus3a. BinusHue katanuzaropa Ha E, 1 ckopocTi
npsiMoii U oOpatHol peakumid. [IpuHIMI MOABHKHOTO (IMHaAMU4eckoro) pasHoBecus Jle-
[larense. OOpaTuMble peakiuy. 3aKOH JEHCTBUS Macc M KoHCTaHThl paBHoBecHsa Kc u K, . Ux
COOTHOIIEHUE JUIsI TOMOTE€HHBIX Ta3000pa3HbIX M KOHJEHCHUPOBAaHHBIX cHUCTeM. MexaHU3M H
CTaIUMHOCTh peakuuid. MoneKyIapHOCTb (MOPSI0K) 3JIEMEHTAPHBIX CTaauii U nuarpamMMbl EakTt-
yTh MHOTOCTaAMMHON peakuuu. Jlumutupytomas craaus. CBsi3b KOHCTaHT CKOPOCTEH U SHEPIHid
aKTUBAllUM TpsAMOM M OOpaTHOW XMMHYECKOH peakIMH COOTBETCTBEHHO C KOHCTaHTOM
paBHOBecHsI W TEIJIOBBIM 3¢ dexToM peakiuu. OCOOCHHOCTH TE€TEPOTCHHOTO PaBHOBECHS U
MaTEMaTHUYECKOHN 3aIIMCH KOHCTAHT PAaBHOBECUS T€TEPOr€HHbIX XUMUUECKUX PEAKIIUM.

4. Teopus nsnexkTposuTudecko aucconuanuu AppenHuyca. CTeneHb M KOHCTaHTa
auccouuanuu. Buasl koHueHTpauuid. Pacder crenenu aucconuanuu U pH pacTBopoB Ha npuMepe
c1abbIX KUCTIOT U OCHOBaHUMU. Jlucconmarus anekTpoiauToB. Monnoe npoussenenue Bojwl. [llkana
KUCIOTHOCTH. HeMTpanbHble, KUCIbIE U 1IeT04HbIe pacTBOpbI U uX pH. CocoObl MOJKUCIIEHUS U
NOAIIETaYMBaHUS BOJIHBIX pacTBOpPOB. Crioco0sl BBIPAYKEHUS KOHIIEHTpalui
(mponemoHcTpupoBath Ha npumepe H,SOy4). CryneHuaTtas auccolManusi 3JIEKTPOJIMTOB B
pacTtBopax. KoHcTaHThI Aucconany KUCIOT U OCHOBaHUN. OCHOBHBIE, KMCIIBIE U CPETHUE COJIH.

3akonbl Payns. D0ymnuockonus u kKpuockomus. OCMOC U OCMOTHYECKOE JaBIICHHE.
IMuaponmus coneit. I'uaponus coneid. CteneHb U KOHCTaHTa TuApoian3a. CTymeHYaTblii THAPOIH3.
Bnusinue TemmepaTypsl, pa30aBlieHHs U OJHOMMEHHBIX MOHOB Ha Tuapoiu3 cojeil. Koncranta
ruaponuza. pH cpenbl npu rugponuse coneil. CIBUT paBHOBECHS MPU THIPOIHU3E.

I'eTreporeHHoe paBHOBECHME OCAJOK - HACBHIIIEHHBIM PACTBOpP TPYAHO PACTBOPUMOIrO
3JEKTPOJINTAa. MeXaHU3Mbl pacTBOPEHUS MOHHBIX KPUCTAJLUIOB M MOJSIPHBIX MOJIEKYJI. J[BHKyIas
cuia mporecca pactBopenus. ConbBaranus u ruaparanus. Temnnossie 3GeKThl pacTBOPEHUSI.

IIP. YcnoBus ocaxaeHus U paCTBOPEHHUs MIEKTPOIUTOB. HacsleHHbIe, EpECHIIEHHbBIE
Y HEHAaChIILIEHHbIE pacTBOphl cosieil. KommiekcHble coeanHeHus. Jlucconumanus KOMIUIEKCHBIX
COCIMHEHUM.

5. JIBOWHOMU 3JEKTPUYECKUN CIIOM U MEXAHU3MBbl BOSHUKHOBEHMS CKAuKa NOTEHLHMAJIA HA
TpaHHIle pasjena 3JIeKTpoa/pacTBop. Bomoponusiii snmexktpoa. CraHgapTHBIE OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHbIE MOTEHUMANIBI. BUIIBI 3JIEKTPOJOB U HUX OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
NOTEHUHUANbl. YCIIOBUS OTOOpa OKUCIUTENEH M BOCCTAHOBUTENIEH MO 3HAYEHUSIM CTaHAApTHBIX
3JEKTPOJIHBIX IMOTEHUUaNoB nojypeakuuid. @opmyna HepHcra. KOHLIEHTpalMOHHBIN 3JE€MEHT.
Cep OJIC ¢ wum3meHenuneMm HHepruum ['nbOOca W KOHCTaHTOW pPABHOBECHS] OKHCIHTEIHHO-
BOCCTAHOBUTEJBHBIX peakiuil. ['abBaHUYECKHUE 3JIEMEHTHI. DJIEKTPOJIU3. 3aKOHBI 3JIEKTPOJIM3a
@apanes. Yucno Papazest. Boixoa no Toky. OTOOp BEpOSATHBIX 3JIEKTPOAHBIX MOJypeakUUid Ha
OCHOBE 3HAYEHUH UX 3JIEKTPOAHBIX NOTEHIHANIOB. [lepenanpsykeHue. DNeKTpon3 ¢ UHEPTHBIMU U
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pacTBopuMbIMH aHoAaMu. (OOOCHOBaHHME BBHIOOpa SIEKTPOIHBIX MOIYPEAKIMi Ha OCHOBE HX
3JICKTPOJIHBIX MMOTEHIINAJIOB.

6.. Buast KOPpPO3HH. Koppo3zus c BOJOPOAHOM u KHCIIOPOJHOM
nenossipusarueit. Jlmarpammer [lypbe m ux wcmonb30BaHUE, MPUMEHUTEIHLHO K KOPPO3HOHHBIM
nporeccam. CrocoObl 3aIIUTH METAIIOB OT KOPPO3UU

IlepeyeHs BOPOCOB U 3aaHUH 1151 NOATOTOBKH K IK3aMeHY BO BTOPOM ceMecTpe
(OIIK-1: UOIIK-1.2, UOIIK- 1.2, UOIIK-1.3):

1. SAnepnas mognens aroma. CTpoeHHME fA1pa, MacCOBOE YHCIIO, NPOTOHBI, HEHTPOHBI.
Crpoenue atoma Boaopona. [loctynarer u Teopust bopa. Cnexkrpsr atomoB. M3otombl. M306apsr.
ATOMHBIE MacChl JJIEMEHTOB, BHECEHHBIE B IEPUOJUYECKYIO CUCTEMY.

DHepreTuyeckasl CTPyKTypa aTOMOB. YPOBHU U TOJYPOBHH SHEpPruH. BbIpokIeHHBIE
cocrosHus. UYncno AO Ha ypoBHSX M MOAYpPOBHAX (B 0Oonoukax M mopobosioukax). I'maBHoe,
OpOMTaNbHOE W MarHWTHOE KBAHTOBBIE YHUCJIa KaK XapaKTEPUCTHUKU COCTOSIHHS 3JEKTPOHOB B
atoMe. CniuH 31exTpoHOoB. [Ipunnun [Taynu. EMKOCTB 251€eKTpOHHBIX YpOBHEH, noaypoBHeld u AO
o sekTpoHaM. [Ipaswmio ['yHna. B3anmocBa3b KBaHTOBBIX 4ucen. [I[puHIMI HEONpeaeIeHHOCTH
I'elizenOepra 1 BepOSITHOCTHOE OMHUCAHUE COCTOSIHUSL JJIEKTPOHOB B aToMax. JJIEKTPOHHOE
ob0nako. I'panunuynas mnoBepxHocTh. IlnmoTHocTh BepositHOocTH. DyHKUMS — paaMaIBLHOTO
pacnpeeseHusl IUIOTHOCTH BEPOSTHOCTH.DJIEKTPOHHBIE JHEPreTUYECKHE YpPOBHH, IOIYypPOBHH,
atomHbie opOuTanu. @opma u opueHTaius AO. OCHOBHBIC U BO30YKICHHBIE COCTOSIHHSI aTOMOB.
ATOMHBIE CIIEKTPHI U YTO OHU OTPAKAIOT?

MHuoroanexktpoHHsle aTtoMmbl. [lopsimok 3aceneHust ypoBHeW, mnoaypoBHedl u AO
anektpoHamu. IlIpaBuno KieukoBckoro. IlpuHuunbel 3amoiHeHuss OpOHUTale 3JIEKTPOHAMHU.
Honnas cBsi3b, Kak KpailHUH CiTydail KOBAJIGHTHOM CBsi3u. OCHOBHBIE U BO30YKICHHBIC COCTOSHUS
atoMoB. [lepnonnyeckuil 3akoH M mepuoanyeckas cucreMa MenneneeBa. Ilepuon, rpynnsl u
noarpynnsl. CemelcTBa 3J€MEHTOB. JJeKTpoHHbIE (opMyibl. [IpuuMHBI NEpHOINYECKOTO
V3MEHEHUS CBOMCTB 2JIEMEHTOB. [IepnoIn4HOCTh B U3MEHEHUH Pa3MEpPOB aTOMOB, UX MOHU3ALUH,
CPOJICTBA K 3JIEKTPOHY M 3JIEKTpoOoTpuuaTenbHOCTH. [lKkana 351eKTpooTpuIaTeIbHOCTH.

2. IIpuposia XUMHUYECKON CBSI3H, YCIOBUE U CIIOCOOBI € BOZHUKHOBEHHUs. [|yinHa, yroia u
sHeprusi cBsi3u. OCHOBHBIE THIIBI XUMHYecKOll cBs3u. Monnas cBs3p. KoBasieHTHast CBS3b.
OOMeHHBIE U JOHOPHO-aKLENTOPHBIH MEXaHW3Mbl €€ BO3HUKHOBeHMsA. PacmapuBanue
a5eKTpoHOB. CriocoObl 00pa3oBaHMsI XUMUYECKOH CBS3M M TIEPEKPHIBAHUS DJIEKTPOHHBIX 00JIAKOB
(aromHBIX opOuTaneit). S M -cBs3u. OpMHApHBIE U KpaTHbIe CBA3H. [lepekppiBaHue M MPOYHOCTD
(nvHa) cBsA3U. MeTo1 BaJleHTHBIX CBsi3el. JIOHOpHO-aKIenTOpHAs CBSI3b.

Mertannuueckast cBsi3b. BogopoaHas (MEXMOJIEKYISIpHAs U BHYTPUMOJIEKYJISIPHAs) CBA3b.
Cnioco0Obl €e BOSHMKHOBEHHMsI. BiusiHue BOAOPOMHBIX CBs3€H Ha CBOMCTBA BEIIECTB (Ha MpUMEpe
BOJbI). Pe3onaHcHble CTpyKTypbl. CBs3b B 3JEKTPOHOACDUIMTHBIX MOJEKylax. Teopus
rubpuauzanuy. HampaBieHHOCTh W KpaTHOCTh XUM. CBsA3HM. ['eomerpust monekyin. CTpoeHue u
XMMHMUYECKasl CBA3b B COCIAMHEHUsX. METON BAJIEHTHBIX CBS3€d WINM CIMHOBas TEOPHUS
BAJICHTHOCTH. [lONSIpHOCTP  CBSA3M M NOJSAPHOCTh MOJEKyd. JIMNoJibHbIE MOMEHTHL. MeTton
Monekysipubix opoutaneir (MO JIKAO) B mnpuiokeHHMH K JBYXaTOMHBIM MOJIEKYJIaM U
MOJIEKYJIIPHBIM HOHaM BOJOPOJA, KHUCIOPOJa, a30Ta MX HOHOB M renus. CBsA3bIBarOUNIUME U
paspsixirsttomue MO.

3. KommiekcHele coequHenusi. KommiekcooOpa3oBarens u turanasl. KoopauHaimonHoe
YKCJIO U IEHTAHTHOCTb. MOHO- MOJIMAEHTAHTHBIE JINTaH/1bl. BHYTPUKOMIIJIEKCHBIE COEIUHEHUS U
XEJaTshl.

. Knnaccudukanus 1 HOMEHKJIaTypa KOMIUIEKCOB B 3aBUCHMOCTH OT IPHUPOJIbI JIUTAH/IOB
(axBa-, aMUHO-, THAPOOKCO-, alua0- U Ap.). OAHO- U MHOTOsZepHble KOMIUIeKChl. Kiactepsl.
N3omonu- v reTeponoancoeJuHEHMS.

Jucconmanusa KOMIUIEKCHBIX coelnHeHUWHA. KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO
COEJIMHEHUS, KOHCTAaHTa YCTOWYMBOCTH. Pacmaj KOMIUIEKCHBIX coeAuHeHui. JlabuiabHOCTD
KOMILJIEKCOB. J[BOMHBIE COJIH.
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Teopus kpuctamumyeckoro mois. Ilpupoaa XuMcBsI3u KOMILIEKCOOOpa30BaTeb- JTUTaHI.
Pacmerienne d-mogypoBHsSI KOMILIEKCOOOpa3oBaTelis B OKTadJIpPHUECKOM U TETPadIpHUUECKOM
okpy>xkeHuu nuranaamu.llapamerp paciemienus. CHeKTPOXUMHUUYECKHUI psiJl TUTAH]IOB.

3aBUCHMOCTb MMAPAMETPOB PACHICIUIEHHUS OT MOJIOKEHNUS JINTAHJA B CIIEKTPOXUMHUYECKOM
Py M OT CTENeHM OKHCIEHHs LEHTPAJIbHOTO MOHA- KOMILIeKcooOpas3oBarens. Beicoko- u
HU3KOCITHHOBBIE KOMIUIEKCHI W OOBSCHEHHME WX MAarHUTHBIX W ONTHYECKUX CBOWCTB B TEOPUU
KPUCTAJUIMYECKOTO MOJIS.

MexaHu3M B3aUMOAECHCTBUS KOMILIEKCOOOpa3oBaTeslb — JUTraHAbl B TEOPHUH BaJIEHTHBIX
cBsizedl. TunmuHble MOHBI-KOMILIEKCOOOpa3oBaTenu, rubpuauzanus ux AO, MpoCTpaHCTBEHHOE
CTpOEHHE KOMIUIEKCOB. BHemHe- W BHYTpHOpPOHUTANbHBIE KOMIUIEKCHl. BBICOKOCIIMHOBBIE H
HU3KOCIIMHOBBIE KOMIUIEKCHI. MarHuTHbIE CBOMCTBA.

KommekcooOpazoBanue. M3omepust KOMIUIEKCHBIX coeauHeHui. [luc — wu Tpanc-
u3zomepust. OnTuyeckast U30Mepusi U XUpalbHbIE aTOMBI-KOMIIEKCOOOPa30BaTEIH.

4. XuMH DJIIEMEHTOB U X COCTUHEHUH.

OOmast xapakTepUCTHKAa 3JEMEHTOB [-A TpYIIBLANIEKTPOHOE CTPOCHHUE, MPHUPOTHBIC
pecypchl, CHocoObl MOIy4YeHHs, (U3MUecKue CBOICTBa ,  B3aWMOJEWCTBHE C IMPOCTHIMU
BelllecTBaMU U BoJou . [IpumeHeHue.

[Tonydyenue m CBOWCTBAa BOJAOPOIHBIX M KHUCIOPOJHBIX COCAMHEHUW SJIEMEHTOB 1-A
rpymnmsl. 'mapookcuns! u conu. [lpumenenue.

OO0mass xapakTepuCcTHKa 3JIEMEHTOB 11-A Ipynmbl:JIeKTPOHOE CTPOECHHE, MPUPOIHBIE
pecypchl, CrIocoObl MOMydeHusi, (u3nyeckue CBOHCTBA ,  B3aMMOJEHCTBHE C IPOCTHIMHU
BelllecTBaMH U Bogoil . [IpumeHenue.

[TosyyeHne u cBOWCTBA BOAOPOJHBIX M KHUCIOPOAHBIX COEIMHEHUHN 3jIeMeHTOB 11-A
rpymsl. 'mapookcusl u conu. [lpumenenue.

OOmast  xapakTepucTuka »JIeMeHTOB 111-A  MOArpynmbI3JIeKTPOHOE  CTPOEHHE,
IPUPOJIHBIE PECypChbl, CHOCOObI MONyueHus, (PU3MUECKUe CBOWMCTBA , B3aUMOJEHCTBHE C
IIPOCTBIMU BelLlIECTBaMU U BoAoM . [IpumeHnenue.

bop. Amnorponus.llomydenue u cBoiicTBa. B3anmoselicTBre ¢ MpOCTHIMU BEIIECTBAMH,
BOJIOH, KUCIIOTaMH U 1ienodyaMu. OKCU, THAPOKCHUBI, COU OOPHBIX KUCIOT. [IpumeHeHue

Bonoponnsie coenunenusi Oopa. [lomydenue, OCOOEHHOCTH CTpPOCHHS, CBOWMCTBA,
IIPUMEHEHUE.

AmoMuHuii  u  ero  coeauHeHus.  IlonydeHue,puznueckue U XUMHYECKHE
CBOMCTBA,IPUMEHEHNE. ATTFOMOCHIIUKATHL. L{€0nHTHI.

OO0mmass xapakTepuCTUKa 3JI€MEHTOB 1V-A TpynmblajIeKTPOHOE CTPOEHHUE, MPUPOIHBIE
pecypchl, cmocoObl mMmoiydeHus, (U3MUecKHe CBOWCTBA ,  B3aWMOJCUCTBHE C TMPOCTHIMU
BEILIECTBAMHM, BOJOW, KUCTOTaMH, menoyamu . [Ipumenenue.

Kpemnunii u ero coenunenus. Ilomydyenue, ounctka, npuMeHeHue. BzaumopelictBre ¢
IPOCTHIMU BEILIECTBAMH, BOJOH, Kuciotamu M Ienoyamu. Oxcuasl U ruapokcuabl. KapOwun.
CunukaTthl, CTEKII0, KEpaMuKa.

I'epmanuii, 010BO 1 cBuHeEl. [loyueHnne, ouncTka, NpUMEHEHUE. XapaKTepHbIE CTENECHU
OKHceHusl. B3aumopeiicTBue C MPOCTHIMM BEIIECTBAMH, BOJOH, KHUCIOTAMH U ULIEIOYaMHU.
Oxkcuapl U TuApOKCcUIbl. OKUCIUTEIHFHO-BOCCTAHOBUTENbHEBIE CBOMCTBA. O0IIas XapaKTepuCcTUKa
9MIEMEHTOB V-A TpyHmbl: 3JEKTPOHHOE CTPOCHHUE, MPHUPOAHBIE PECypChbl, COCOObI MOTydYeHUs,
CTENEHU OKHCIIEHUS, (PU3HUECKUe CBOWCTBA, B3aUMOJICHCTBUE C MPOCTHIMU BEIIECTBAMU U BOJIOM.
IIpumenenue.

Azor.  Ilpupognsie pecypcebl. Ilomyuenue. Crpoenne Mousekyiasl (BC u MO).
B3aumoneiictBusi ¢ mpocTteiMu BemiectBamu. KapOuabpl u HUTpuAbl. CTeneHH OKHCICHUS U
YCTOMYMBOCTb COEUHEHUH, COIEpPKAIIMX a30T.

Bogoponneie coenMHEHMs: aMMMAaK, TUAPA3UH, TUAPOOKCHUIAMUH, Aa30THOBATHCTAast
KHcIIoTa. X rnomyyenue,cBOMCTBA U IPUMEHEHNE.
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Okcuabl U ruApoKcH bl a30Ta.CTpoeHre uX MOJIeKyJl. A30TUCTasi U a30THASI KUCIIOThI, UX
COJIH, MOJyYEeHUE, CBOMCTBA TEPMHUYECKAS] YCTOMYMBOCTh. B3amMoaencTBUE a30THOM KHUCIIOTHI C
Metauiamu. Llapckas Bojka.

®ochop. Amnorpornus ¢dochopa. DnekTpoHHbIe KOHPUTyparuu. BzaumoneicTBue ¢
OPOCTHIMM BEIIECTBAMH, BOJOW, kucimoramMu u menodamu.  CoeauHeHUOHBI (ochopa ¢
BOJZIOPOJIOM U X CBOMCTBA.

®ocdop. Okcuapl U THAPOOKCUIBI, CTPOSHHE UX MOJEKYJ, (PU3HUECKUe U XUMHUUECKUe
cBoiictBa. PocpopHoBaructas, Qochopucras, gochopnas u nonupocpopHbsie KUCIOTHL. Nx
cTpoeHue U cBoiicTBa. [IpumeHenue.

[logrpynna wmpnubska. Ilomyuenue. IlpumeHeHne.®@usznueckue W XUMHUYECKHE
cBoiicTBa.l uapuabl, OKCHIBL, TUAPOKCHUIBI. OKUCINTEIBHO-BOCCTBHOBUTENBHBIE CBONCTBA.

OOmass  xapakTepucTHKa 3JeMEHTOB VI-A  NOArpyNImbI:AJIEKTPOHOE  CTPOEHHUE,
HNPUPOAHBIE PECYpPChl, CHOCOOBI MONyueHHs, (u3nyeckue CBOMCTBAa , CTENEHH OKHUCIICHUS,
B3aUMOJICHCTBHUE C MPOCTHIMM BellecTBaMu U BoaoM . [Ipumenenue.

Kucnopoa. Ilonyuenue. Ilpumenenue. ODnekTpoHHas KOH(UTrypauus U OCOOCHHOCTH
cTpoeHust MoJieKyJel kuciaopoaa (metoasl BC u MO). O30H - monxyuenue u cBoictBa. OKCHIBI,
NEPOKCU/IBI, HAATIEPOKCHUIbI — IIOJyUEHUE, CTPOCHUE U CBOWCTBA.

Cepa. IIpuponnsie pecypchl u nomxydenrne. OCOOEHHOCTH JIEKTPOHHON KOH(HUTYpaIiuu,
TUIIMYHBIE CTENEHU OKHUCIeHusA. Auuiorponus. l'omouenu cepbl B INPOCTOM BEIIECTBE U
coenuHeHUsX. B3aumoneicTBue ¢ IPOCTHIMU BELIECTBAMH, BOJOM, ILIENOYaMH M KHUCIOTaMH-
OKHCITIUTESIMU.

Ceposogopoa. [Tomucynsduner [lonydenne u cBoiictBa. OKCHABI M THIPOOKCHIIBI CEPHI,
CTPOEHHUE MOJIEKYJI, I0JIy4YEHHE, CBOMCTBA.

CepHucrasi, cepHasi, OJIUCEPHBIE, HAJICEPHbIE KUCIOThI, UX KUCIOTHBIE U OKUCIUTEIbHO-
BOCCTaHOBUTENbHbIE CcBOMcTBA. CpenHue u kucnsle conu. [lonydyenue, cBoiicTaa.

Bona, nepexkuch Bogopoma. OCOOEHHOCTH CTPOCHHS W aHOMaliMu CBOMCTB. [lomydenwue,
ucnoiabp3oBaHue. JKECTKOCTh BOJBI U METO/IbI €€ yCTPAHEHHUS.

OOmiass xapakTepucTUKa »31eMEeHTOB V11-A moarpynmel: 3JEKTPOHOE CTPOEHHE,
HPUPOAHBIE PECYPCHI, CIIOCOOBI MOTYUYeHHUs, (PU3NUECKHE CBOMCTBA, B3aUMOJICHCTBHE C IPOCTHIMU
BeulecTBamMu U Boioi. Ctenenu okucienus [Ipumenenue.

®top. [lonyuyenune. DnekrpoHHas koHpurypaius u ctpoeHue moiekynsl (BC u MO).
BzaumopeiicTBue ¢ IMPOCTBIMM M CJIOXKHBIMH BenlecTBaMu. DTOPUCTBIA BOJAOPOJ, IJIABHKOBAS
KHCJIOTA.

Conu. UnTepranounst. [Ipumenenue.

Xnop, 6pom u uwon. Ilomyuenue. DnexTponHas kKoHpurypamus. CTpoeHHE MOIEKYI.
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB. BOAOpOAHBIE COEOUHEHMS, TajJOT€HOBOJAOPOIHBIE
KHCJIOTBI U UX COJIU.

KucnoponHbie coeTuHEHNUs raJlOr€HOB- OKCUbI U THApoKcHuabl. [lomydenue u cBoiicTsa.
OTHOCUTENbHAs CUIIa KUCIOPOACOAEepKAUX KUCIOT. CONMu ¥ UX TUAPOIH3.

XapakTepuCcTUKa OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX CBOWCTB TaJlOT€HOB M HX
COEIMHEHUI Y CTOMYMBOCTh COCIMHEHUN B 3aBUCUMOCTH OT HPUPOJBI T'aJIOT€HA U CTENEHU €ro
OKHCJICHUSI.

Ob6mas xapakrtepuctuka d-snmemeHToB. llepexonHble MeTasbl, HX 3JIEKTPOHHBIE
KOH(HUTYpayy ¥ 3aKOHOMEPHOCTH B M3MEHEHUHU SHEPTHH KPUCTAUTUIECKUAX PEIIETOK, TPUPOJIBI
XUMUYECKON CBSI3M, TEMIEpaTyp IUIABJICHUS, KUIICHUS, XMUMHYECKON aKTUBHOCTH, CTENEHEH
OKUCJICHHUS, CTAaHJIAPTHBIX AIEKTPOJAHBIX [TOTEHIIUAJIOB.

Tutan, uupkoHuil, raduuil. OnekTpoHHbIe KOoH(purypanuu. CTeneHu OKUCICHHUS.
[lonyuenue u ounctka. 30HHas MaaBka. TpaHcnopTHeIe peakuuu. BzaumonelicTBrue ¢ NpocTbIMU
BellecTBamMu, Booi u kucioramu. Kapounsl. Koppo3noHnHsie cBOMCTBa M MAaCCUBHOCTh THUTAHA.
[Ipumenenue
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Jlnokcua TUTaHa, €ro CBOMCTBA, peaklUd ¢ MU3MEHEHHEM M 0e3 M3MEHEHUsS CTeIeHeu
okucieHus TuTaHa. OKCHABI M TUAPOOKCHABI THTAaHA, IUPKOHUA U TapHUS, UX KHUCIOTHO-
OCHOBHBIE U OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA. [IpuMmenenue.

Xpom, momubzaeH, Boibdpam. Ilomyuenue. Ilpumenenume. @Deppoxpom. dusmueckue
CBOWCTBA M XHMMHUYECKas aKTHUBHOCTb. JJEKTPOHHBIE KOH(UIypalMd M CTENEeHU OKHUCIICHUS.
BzaumopeiicTBiue ¢ IMPOCTBIMU BENIECTBAMH, BOJOW M KucIoTaMu. KOppo3MOHHBIE CBOMCTBA.
[TaccuBHOCTH METAILIOB.

Okcuapl M THIPOOKCUIBI MapraHiia, HX KHUCJIOTHO-OCHOBHBIE M OKHCIMTEIbHO-
BOCCTAaHOBUTENbHBIE CBOMCTBA.J[MOKCH MapraHiia MaHTaHaThl U TMepMaHTaHaThl. KapOoHWIbI H
conu maprania (II). Ilpumenenue.

XKeneso, k0OaIbT, HUKENb. DNEKTPOHHBIE KOH(PUTYpaLny.

[Ipuponubie pecypcel u mnonyudeHue. Ouuctka. BzaumopeiictBue ¢ IpOCTHIMU
BEIIECTBAMH, BOJOM U KuciloTamu. YyryH, cTanb, xene3o. DeppoTuraH, QeppoxpoM Hu
dbeppomapranen. [Ipumenenue. Kopposus craneii u ux 3ammra OT KOPPO3HH.

XKenezo, kobanbT, HUKENb. OJEKTPOHHBbIE KOHPUIYypalMM M CTENEHH OKHCICHHUS.
Kowmmnekcusle  coenunenus. KapOonunbel.  OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE — CBOICTBa
coenuHEHNH 1 n3MeHenue ycroitunoctu coequnenuii (11 u I1I) B cemelicTBe xenesa.

Okcuapl, THAPOKCHIBI, TAJIOTCHHUIBI U COJIU XKeje3a, KoOaabTa U HUKes. J|BoiHbIe comH,
kBacupel ['uaponus coneil. XUMUYECKUE CBA3U B COCIUHECHUSX.

OO01mas xapakTepuCTHKa IUIATUHOBBIX MeETayuloB. lIpupojHble pecypchl UM MOIYy4YEHHE.
DJNeKTpOHHBIE KOH(Urypaluu, HU3MEHEHHE YCTOMUMBOCTU CTENEHEH OKHCICHHUS 3IIEMEHTOB.
BzaumopeiicTBre ¢ IpOCTHIMU BEILIECTBAMH, BOJIOW U KUCI0TaMU. KOMIUIIEKCHBIE COeTMHEHNS.

[{unk, kaaMu#, pTyTh. IIpupoansie pecypcebl U nosnydeHue. DJIeKTpOHHbIE KOH(DUTYpaluu
u crenenu okucienus. Coequnenust prytu (I u 1I). B3aumonelictBue ¢ mpocTsiMu BeLIeCTBaMH,
BOJIOM, KUCJIOTaMU U 1ienodamu.lIpumenenue.

Lamorenupl, OKCUIBI, THIPOOKCHIBI, COJIM U KOMILJIEKCHBIE COeAMHEHUs MeTauioB 1 1B
—rpynnsl. X KMCIIOTHO-OCHOBHBIE U OKHMCIIUTEIBHO-BOCCTAHOBUTEIIBHBIE CBOWCTBA U TMIPOIIU3.
[IpumeHenue.

Menp cepebpo 3omoto. [IpupoaHsle pecypchl M Hody4deHHEe. DIeKTpopadUHUPOBAHUE
Meau. DJNEeKTPOHHbIE KOH(PUIypallud U XapaKTEpHbIE CTENEHH OKHUCIEeHUd. BzanmopelictBue c
IIPOCTBIMU BEILLECTBAMM, BOJON KUCIOTAMH, LIAPCKOW BOJKOU U C OKUCIUTEISAMU B IIPUCYTCTBUU
KOMIUIEKCO0Opa3yOUINX JIUTaH/I0B.

["anorenunapl, OKCUABI, TUAPOKCUIBI, COJIM U KOMIUIEKCHbIE COEIMHEHHs 3JeMeHTOB 1B
—rpynmbl. IX KHCIOTHO-OCHOBHBIE, OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA W THUIPOJIU3.
[Tpumenenue. 1.52.Bonopon u ero nonoxenue B Ilepuonnueckoit Tabnuue. CTpoeHne MOJIEKY
(BC u MO). Ilpuponnble pecypchl W METOAbl INOJYyYEHHUS M3 BOJbI, MPUPOAHOIO Tasza, U3
IPOMBIIUIEHHBIX OTXOAOB MW Ap. Ilpumenenuwe. Bogopoa Kak anbTepHATUBHOE TOIUIUBO,
BOJIOPOJIHASI SHEPIETUKA.

DJIeKTPOHHOE CTpoeHMEe, (HU3UYEeCKHe U XUMHYECKHe CBoiicTBa s1neMeHToB VIIIA
rpymmsl. [Tpumenerne. Xumundeckoe crpoenue GpropumoB XeFs, XeOF,.
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