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Mporpamma ancumnnnHbl "CoBpeMeHHbIE MHHOBALMOHHbIE MeToabl B XuMun"; 04.03.01 Xnmuns; BoUeHT, K.H. (ZoueHT) KasbimoBa M.A.

Mporpammy ancumnnnHbl padpaboTan(a)(n) ooueHT, K.H. (aoueHT) KasbimoBa M.A. Kadenpa
OopraHn4eckon xmmmm Xmmunyeckuii nHctutyT M. A.M. Bytneposa , Marina.Kazymova@kpfu.ru ;
CanbHukos KOpuin MiBaHoBMY

1. LLlenu ocBoeHUs AMCLUUMIUHDI

Kypc npegHasHayeH ons nayyeHms n 06061weHns COBPEMEHHbBIX MHHOBALMOHHbBIX METOL0B,
NCMNONb3yeMbIX NPV UCCNEN0BAHMMN KUCNOTHO-OCHOBHbIX PABHOBECUIA M NPOLECCOB
KoMnnekcoobpa3oBaHus.

2. MecTo AMCUMNNUHDBI B CTPYKTYpe OCHOBHOWM o6pa3oBaTtefibHOW NporpaMmbl BbiCLLUErO
npodoeccnoHanbHOro o6pasoBaHus

[NaHHas yuebHas aucuunnnHa BkntodeHa B pasgen "®TO.5.1 dakynbTaTtnBHbIE AUCUUMNINHDI"
OCHOBHoIH 0bpasoBaTtesibHol nporpammbl 04.03.01 Xummsa n oTHocuTcs K 6a30Boi
(obwenpodeccroHanbHoi) YacTn. OcBanBaetcsa Ha 1, 2, 3, 4 kypcax, 1, 2, 3, 4, 5, 6, 7, 8 cemecTpbl.

OucumnnmnHa "CoBpeMeHHble MHHOBAUVOHHbIE METObI" OTHOCUTCA K pa3aeny b1
npocpheccrmoHanbHoro umkna npocuns "HeopraHunyeckas xumuns"(dakynobtatus). OCHOBbIBAETCS Ha
PyHOaMEHTaNbHbIX MONOXEHNAX 00IWE N HEOPraHNYECKON XMMUUN: KNCNOTHO-OCHOBHbIX
paBHOBECKSAX M NpoLeccax KoMNIekcoobpasoBaHMs B pacTBopax.

3. KomneteHuuu obyuatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUMIUHDI
/mopynsi

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS Ccneaylowme KOMNeTeHLUNNn:

PacwumcpoBka
LLincpp komnereHumu npunobpeTaeMon KOMNeTEHLUN
MK-3 CMNOCOBHOCTBIO NMPUMEHSATb OCHOBHbIE 3aKOHbI XMUW NP
(npodpeccunoHanbHble 06CyXAeHMN NONyYEHHbIX Pe3ynbTaToB, B TOM YMCne C
KOMNeTeHL M) NpvBReYeHneM NHPOPMALIMOHHBIX 6a3 AaHHbIX.

B pesynbtate 0CBOEHUS ONCUMMAUHBI CTYAEHT:
1. DONXeH 3HaThb:
OCHOBHbIE MPUHUMMbLI 0ByHatoWMNX 1 KOHTPONMPYHOWMX NPOrpamm

2. DONTXEH yMeTb:

MNPYMEeHsTb Ha NPakTVKe pacyeThbl C MCMONb30BaHMEM OCHOBHbIX 00yHatoWmMX N KOHTPOMPYOLWMX
nporpamm

3. OONTXeH BnageTb:

OCHOBHbIMY MpYeMamMn pacyeTta 1 rpapu4eckmux NOCTPOEHU 3aBUCUMOCTEN
4. nONXeH OEeMOHCTPNPOBaTbL CMOCOOHOCTb M FTOTOBHOCTb:

OCHOBHble MPUHLMMbI 00y4aoWMX 1 KOHTPONMPYHOWMX MPOrpamm

MNpUMeEHATb Ha NPAKTUKE pacyeTbl C UCMONb30BAHNMEM OCHOBHbIX 0Oy4atoLWMX U KOHTPONUPYHOLWMX
nporpamm

Bnanetb OCHOBHbIMM NpuemMamn pacyeta u rpadon4eckmx NOCTPOEHN 3aBUCUMOCTEN

4. CTpyKkTypa U cogepxaHve AUCLUNMUHBI MOAYNs
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Mporpamma ancumnnnHbl "CoBpeMeHHbIE MHHOBALMOHHbIE MeToabl B XuMun"; 04.03.01 Xnmuns; BoUeHT, K.H. (ZoueHT) KasbimoBa M.A.

Obwas Tpy[0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 7 3a4eTHbIX(ble) eanHuL(bl) 252 yaca(os).

dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI: OTCYTCTBYET B 1 ceMecTpe; OTCYTCTBYET BO 2
CeMecTpe; 3a4eT B 3 CeMecTpe; OTCYTCTBYeT B 4 CEMeCTpe; OTCYTCTBYEeT B 5 CEMECTpPE; OTCYTCTBYET B
6 cemecTpe; OTCYTCTBYeT B 7 CEMeCTpe; 3a4eT B 8 ceMecTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6anno., 13 HMX Tekywas pabota oueHusaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYecTBO ANs Aonycka K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNNINHE/ MOAYIO
TeMmaTnyeckum nnaH oUCUUNANHBI/MOAYNA

Buabl n yachbl
ay,aMTOpHOM paboThbl,
Pa3p‘en UX TPYO0EMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B yacax) TeK‘:('#:%g‘;'pr'
Moanyns MpakTu-|Na6opa-
neKLI,VIVI yeckue | TOpHble
3aHATUA pa60Tb|
1 [Tema 1. iHHoBaLMOHHbIe MeToab! B 1 1-6 0 15 0
HeopraHN4eCcKon XUMnn.
Tema 2. VIHHOBaUMOHHbIE METOObI B
2. HEOPraHN4Yeckomn XmMmMmu. 2 1-6 0 15 0
Tema 3. VIHHOBaUWOHHbIE METObI B
3. aHanUTUYECKON XUMUN. 3 1-8 0 25 0
Tema 4. VIHHOBaUNOHHbIE METObI B
4. OpraHN4YecKomn XMMnu. 5 1-8 0 15 0
Tema 5. VIHHOBaUWOHHbIE METObI B
5. PU3MYECKON XUMUN. 5 9-16 0 15 0
Tema 6. VIHHOBaUWOHHbIE METObI B
6. OpraHN4YecKomn XMMnm. 6 1-8 0 15 0
Tema 7. VIHHOBaUWOHHbIE METObI B
/. PU3MYECKON XUMUN. 6 9-16 0 15 0
Tema 8. VIHHOBaUNOHHbIE METObI B
8. Kypce "XuMmmyeckas TexHonorns". / 1-8 0 15 0
Tema 9. VIHHOBaUWOHHbIE METObI B
9. |[Kypce "BbicokoMOnekynspHbole 8 1-8 0 15 0
coeanHeHns".
Tema 10. NHHOBaLMOHHbIE METObI B
10. aHannUTUYECKON XUMUW. 4 912 0 5 0
Tema . Torosas popma KOHTpoOns 3 0 0 0 3avet
Tema . torosas popma KOHTpOns 8 0 0 0 Saver
NTtoro 0 150 0

4.2 CopepxaHvue oUCLUMNUHDI
Tema 1. UHHOBaLIMOHHbIE METOAbI B HEOpPraHUYeckom XMMUM.
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Mporpamma ancumnnnHbl "CoBpeMeHHbIE MHHOBALMOHHbIE MeToabl B XuMun"; 04.03.01 Xnmuns; BoUeHT, K.H. (ZoueHT) KasbimoBa M.A.

npaktnyeckoe 3aHsitne (15 yaca(os)):

VHHOBaLMOHHbIE METOObI B HEOPraHnyeckon xummm. Vicnonb3osaHue nporpammsl CPESSP ons
pacyeTa KOHCTaHT KMCNOTHO-OCHOBHOIrO paBHOBECUS B pacTBoOpax. PaBHOBECUIA B pacTBOpax
KOOpAMHaUMOHHBIX coeanHeHui. icnonb3osaHne nporpammbl CPESSP onsa pacyeta KOHCTaHT
paBHOBECUI KOOPANHALNOHHBLIX COEANHEHMI B paCTBOPax No AaHHbIM pH-MeTprnyeckmx n3MepeHui.
Mcnonb3osaHne nporpammbl CPESSP onsa pacyeta KOHCTaAHT paBHOBECUA KOOPANHALMOHHBIX
COeVHEHU B pacTBOpax no CNekTogoOTOMETPUYECKMM OaHHbIM . VIcnonb3oBaHne nporpammbl
CPESSP ans pacyeta KOHCTaHT paBHOBECUIA KOOPAMHALMOHHbBIX COeAUHEHUI B pacTBopax no
penakcauMoHHbIM AaHHbIM. Vicnonb3oBaHue nporpammbl CPESSP onga pacyeTta KOHCTaHT
paBHOBECUI KOOPANHALUNOHHBLIX COEONHEHMI B paCTBOPax No noTeHUNOMETPUYECKMM OAaHHbIM
Mcnonb3osaHne nporpammbl CPESSP onsa pacyeta KOHCTaAHT paBHOBECUIA KOOPANHALMOHHBIX
COelVHEHU B pacTBOpax no AaHHbIM PacTBOPUMOCTH.

Tema 2. NHHOBaLIMOHHbIE METOAbl B HEOPraHU4YeCKON XMMUMU.
npakTudeckoe 3aHsitne (15 yaca(oB)):

NHHOBaUMOHHbIE METOABI B HEOPraHNYeCcKon xmmmm. icnonb3oBaHme MynbTUMEANAHBIX 00y4YatoLwmx
nporpamm rno pasgeny "XvMus anemMeHTos"

Tema 3. UHHOBaLMOHHbIE MeTOAbl B aHAIUTUYECKON XUMUWN.
npakTnyeckoe 3aHsitne (25 yaca(os)):

MHHOBaLMOHHbIE MeTOAbl B @HANUTUYECKOW XMW, 3HAKOMCTBO C MPOrpamMmoi 4ns NoCTPOEHNSs
omarpamm pacnpeneneHnsl MonbHbIX AONei KUCNOT U OCHOBAHWUIA B 3aBMCMMOCTY OT pH pacTBopoB
MocTpoeHne KpUBbIX pacnpeneneHns oopM CyLeCcTBOBAHUS KUCNOT M OCHOBaHWIA NPY pasnmnyHbIX
pH non pykoBoacTBoM npenogasatens. [ocTpoeHne KpuBbIX pacnpeneneHns opm
CYLLECTBOBAHUS MHOFOOCHOBHbIX KMC/IOT U OCHOBaHMIA Mpu pasnnyHblx pH no 3anaHuto
npenogaeatensi. HaxoxaeHve no KpMBbIM pacnpeneneHns obnactv pH cywectsoBaHus
onpeaeneHHbIX OOPM KUCNOTbl UM OCHOBAHUS, HAXOXAEHNE KOHCTAHT KUCNOTHOCTU Y OCHOBHOCTY
MHOFOOCHOBHbIX COEANHEHWNIA. 3HAKOMCTBO C KOMMbIOTEPHLIMY NPOorpamMmMamMm, obecneymsaowmnmm
NOCTPOEHME KPUBbIX TUTPOBaHMS. MNpakTuieckas peannsaums 0co6eHHOCTEN NOCTPOEHNS KPUBbIX
TUTPOBAHWS KMCNOT U OCHOBAHWIA C MCMONb30BaHNEM KOMMbIOTEPHBIX NporpamMm. icnonb3oBaHue
KOMMbIOTEPHbIX MPOrpamMM Al NOCTPOEHMS KPUBbLIX TUTPOBAHUS C UCMONb30BaHNEM peakLuii
KomnnekcoobpazoBaHus. NoCTpoeHne KPUBOW KOHKPETHOrO COEANHEHNS MO 3a4aHNI0
npenogasatens.

Tema 4. UHHOBaLIMOHHbIE METOAbl B OpraHN4eCcKou XuMUM.
npakTudeckoe 3aHsitne (15 yaca(os)):

VHHOBALMOHHbIE METObBI B OPraHNY4eckon XumMmn. icnonb3oBaHne nonyamMnmpuyeckmx METO00B
pacyeTta nons onpeneneHns reOMeTpuYeckmx napameTpoB, MONEKYNSPHO-0pOUTanbHbIX
XapakTepuUCTUK 1 3apsO00BOro pacnpeneneHuns B opraHnyeckmx monekynax. icnonososaHme
HEaMMMPMYECKNX METOOB pacyeTa Oss onpeneneHns reoMeTpu4ecknx napameTpos,
MOJIEKYNAPHO-0POUTaNbHBIX XapakTepPUCTUK 1 3apsA0BOro pacrnpeneneHns B opraHnyeckmx
monekynax. Co3naHve 6a3 OaHHbIX OpraHNYeckux CoeanHeHni ¢ NCNob30BaHNEM NPOrpaMm
ChemAXxon.

Tema 5. NHHOBaUMOHHBbIE MeTOObl B (PU3MYECKON XUMUWN.
npaktnyeckoe 3aHsitne (15 yaca(os)):

MNHHOBaUMOHHbIE MeTOAbl B OM3MYECKOM XUMUW. VICMoNb30BaHNe MynbTUMEANAHBIX 0ByYarowmx
nporpamM ans n3y4yeHust manm4eckor XumMmnn Vicnonb3oBaHne MynbTUMEANAHBIX KOHTPOMNPYHOLWMX
nporpamm Ans n3y4yeHust nuanyeckon XumMmnm

Tema 6. UHHOBaLIMOHHbIE METOAbI B OPraHN4eCKOW XUMUM.
npakTnyeckoe 3aHsitne (15 4yaca(os)):

KETPOHHBH
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Mporpamma ancumnnnHbl "CoBpeMeHHbIE MHHOBALMOHHbIE MeToabl B XuMun"; 04.03.01 Xnmuns; BoUeHT, K.H. (ZoueHT) KasbimoBa M.A.

VHHOBaLMOHHbIE METOObI B OPraHM4eckon xummnn. Nonck opraHnyeckux coeamHeHnii B basax
LaHHbIX MO CyOCTPYKType, CynepCTPyKTYpe, CXOXECTU 1 KOMMAEKCHBIA Nouck (¢ ycnosmsamu). MNowvck
6a3 oaHHbIX OpraHMYeckmx peakumin: codnanune, aHanms. Micnonb3osaHue nporpamMmbl PASS ons
npenckasaHns 6Monorm4ecko akTMBHOCTM OPraHNYeCckmx CoeanHeHnin NpuMeHeHne NporpamMmbl
ISIDA MLR anst nay4yeHns 3akOHOMEPHOCTEN "CTPYKTYpa-CBOMCTBO" OPraHNYeCKNX COeaNHEHMNIA.
Mcnonb3oBaHve BUpTYyanbHbix nabopatopuii Mo XeMoMHApopMaTrke A/ nomcka 3aKOHOMEPHOCTEN
"CTPYyKTypa-CBONCTBO" 1 NpenckasaHns CBOMCTB OpraHMYeCcknx CoeAnHEHNA.

Tema 7. UHHOBaLMOHHbIE METOAbI B OM3NYECKON XUMUM.
npaktnyeckoe 3aHsitne (15 yaca(os)):

MHHOBaLMOHHbIE MeTOAbl B hounanyeckoi xummn. Matematmnyeckas obpaboTka pesynbTaTos
nabopaTopHOro NpakTnkyma no ouanyeckom xmmmm npu ncrnonbdosannm YJIK "Xumns". 3HakoMCTBO
C 9NEKTPOHHbIMK pecypcamm KpynHenwmx bnbnmoTek.

Tema 8. UHHOBaLMOHHbIE MeTOAbI B Kypce "Xumumyeckas TexHonorusa'.
npakTudeckoe 3aHsitne (15 yaca(os)):

MHHOBaLMOHHbIE MeTObl B Kypce "Xumnyeckasa texHonorms". Nonck Hay4Hon XmMm4yeckom
NHpopMauun B MHTEPHETE Mo Kypcy "Xummnyeckas texHonornsa" 3HakoMCTBO C NOSTHOTEKCTOBbIMU
3NEeKTPOHHBIMU pecypcamu KpynHenwmnx 6nbnmotek ObyyeHne NONCKy Hay4HON XMMUYECKOM
nuTepartypbl Ha 3afaHHyto TeMaTuky MNonck naTeHTHON nuTepaTypbl, 3asBOK Ha U3006peTeHME,
OTKPbITUIA U T.4.

Tema 9. NHHOBaUMOHHBbIE MeTOObI B Kypce "BbicokoMoneKkynsipHble coeanHeHUs".
npaktnyeckoe 3aHsitne (15 yaca(os)):

VIHHOBauUWOHHbIE MeTObl B Kypce "BbICOKOMONIEKYNAPHbIE coeanHeHns". Nonck Hay4HOM
XVIMMYECKOM MHGDOpMaLLMK B UHTEPHETE Mo Kypcy "BbicokomonekynsipHble coe anHeHns"
MpakTtuyeckne 3aHaTus Ha NK-Pypbe cnekTpomeTpe HoBoro nokoneHus IR Prestige 21 ObpaboTka
pe3ynbTatoB n1abopaTopHOro NpakTukyma no Kypcy "BblCOKOMONEKynsipHble coeamHeHns".

Tema 10. UHHOBaUWOHHbIE METOAbI B aHA/IMTUYECKON XUMUN.

npakTudeckoe 3aHsitne (5 yaca(os)):

npaKTI/I‘-IeCKaH peann3auuns ocobeHHocTelA NOCTPOEHNSA KPUBbLIX TUTPOBAHUA OKUCNUTENEN U
BOCCTAHOBUTENEN C UCMO/Ib30BAHNEM KOMMbIOTEPHbLIX NPOrpamMm.

4.3 CTpyKTypa 1 copepXxaHume caMoCTOSATe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Hone: Buil TpyAo- Kg)l-‘l)'l'p'gt;llﬂ
N Paspen Ce- | n= caMoCTOATENbHOM eMKOCTb camocho-
OUCLIMMNIVHBI MecTp| ceme pab6otbl (B ATENbHOV
CTpa CTyAEeHTOB yacax) paboTbi
Tema 1. OdpopmneHune otyeTta
MHHOBaUMOHHbIE
1. [MeTOoObl B 1 1-6 35 3ﬂa?1Ma?-|u|j|:ee
HeopraHn4eckom
XUMUW.
Tema 2. OdpopmneHrie otHeTa
MHHOBALMOHHbIE
2. [meToObl B 2 1-6 v ga%Mailagee
HeopraHn4eckom
XUMUW.
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Mporpamma ancumnnnHbl "CoBpeMeHHbIE MHHOBALMOHHbIE MeToabl B XuMun"; 04.03.01 Xnmuns; BoUeHT, K.H. (ZoueHT) KasbimoBa M.A.

N Pasnen Ce- | na caMoCTOsiITeNIbHOM eMKOCTb| ol ro-
AUCUUN/UNHDI MecTp| ceme paboTbl (B renbHOMN
CTpa CTyAEeHTOB yacax) paoTb
MNeHne oT4yeT
Tema 3. OdpopmneHune otyeta
VIHHOBALMOHHbIE
3. |MeToObl B 3 1-8 6 igﬁgﬂﬂ:?e
aHanMTU4eCKOoWn
XUMUN.
Tema 4. OdopmneHune otyeTta
MIHHOBALMOHHbIE
4. [meToObl B 5 1-8 2 igﬁgﬂﬂ:ee
opraHn4eckom
XUMUWN.
MNeHne oT4yeT
Tema 5. OdpopmneHne otHeTa
HHOBaUMOHHbIE
5. [MeTonbl B 5 |9-16 4 igﬁgaﬂ:ee
domaunyeckom
XUMUN.
MNeHune oTyeT
Tema 6. OdpopMneHune oTyeTa
MHHOBALMOHHbIE
6. |[MeToObl B 6 | 1-8 20 ggﬁgﬂﬂ:ee
opraHun4yeckom
XUMUN.
Tema 7. OdpopmneHne otHeTa
IHHOBaUMOHHbIE
7. [MeToObl B 6 |9-16 2 égﬁgﬂﬂ:?e
don3unyeckomn
XUMUN.
Tema 8.
MIHHOBALMOHHbIE
8. |MeTOoAbI B Kypce 7 1-8
"Xnmnyeckas
TexHonoruns".
Tema 9.
VIHHOBALIMOHHbIE OdopmneHune otyeTta —
9. |[MeToObl B Kypce 8 | 1-8 4 SARaH
"BblcokomonekynspgHble
coeanHeHnsa".
Tema 10.
MHHOBALMOHHbIE
10.|meToabl B 4 | 9-12 |OcpopmneHue oTyeTa 2 fa%Mai”;:ee
aHanmMTn4eCckom
XUMUN.
NToro 102

5. ObpasoBatenibHble TEXHOJIOrUK, BK/TKOYAA UHTepaKTUBHblie POpMbl 06yUeHUs
KomnbloTepHble nporpammbl, obecrednsatolme Hanbonee ynotpedbnsiemble B aHaNMTUYECKO XUMIMK

pacyeThbl.
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Mporpamma ancumnnnHbl "CoBpeMeHHbIE MHHOBALMOHHbIE MeToabl B XuMun"; 04.03.01 Xnmuns; BoUeHT, K.H. (ZoueHT) KasbimoBa M.A.

Pa3bop KOHKPETHbIX BONPOCOB B BUAE CEMNHAPOB;
MHTEPaKTMBHbIA ONPOC MO pasgenam oTAeNbHbIX NPOrpamMm 1 NPakTUYECKMX BbIYUCTIEHWI

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTtauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. UHHOBaLMOHHbIe METOAbI B HEOPraHUYECKON XUMUM.
JomalHee 3anaHne , NpUMepPHbIE BONPOCHI:

NHHOBaUMOHHbIE MeTOABI 0ByHEHUS: MOAENNPOBAHME NPOLLECCOB KOMMNIEKCO0bpa3oBaHms C
MOMOLLbIO CO3AAHHbIX HAa Kadheape HEOPraHN4YEeCKOM XMMUN KOMIbIOTEPHBIX MPOrpamM.

Tema 2. UHHOBaLIMOHHbIE METOAbI B HEOpraHUYeckom XMMUM.
JomawHee 3agaHve , NPUMepPHbIE BONPOCHI:

npe,ﬂ,CTaBﬂeHl/le oT4yeTa Ha TeMy "KonnyecTtBeHHOE ONMMCaHME CNOXHbIX paBHOBECHbIX U
KNHETUNYECKNX CUCTEM, NMOCTAHOBKA O6paTHbIX XUMNYEeCKmnxX 3anay, Mooenun pasnnyHbixX TMnNoB
3KCNnepnMeHTanbHOro MaTeleana".

Tema 3. UHHOBaLMOHHbIE METOObl B aHA/IMTUYECKON XUMUN.
JlomalwHee 3agaHve , NPUMEPHbIE BOMPOCHI:

OdgpopmrneHune oTtyeTta Ha Temy: 1. ObocHOBaHME 1 NpencTaBneHne anropuTMa NoCTPOeHNs amarpamm
pacrnpeneneHnst pasnnyHbiX OPM KUCOT 1 OCHOBaHWMS. 2. [oCTpoeHns amarpamm pacnpeneneHms
Pas3NUYHbIX OOPM KUCNOT M OCHOBAaHMUI B 3aBUCMMOCTM OT pH pacTBOpOB (KOHKPETHbIX COeANHEHWI
no BblIbOpy NpenonaBatens).

Tema 4. UHHOBaLIMOHHbIE METOAbI B OPraHN4YeCKOW XUMUM.
JlomaluHee 3agaHue , NPUMEpPHbIE BOMPOCHI:

1. ctopna mogennposaHus "ctpyktypa-ceoincteo" SAR/QSAR/QSPR 2. lNocTtpoenne n sBannpaums
mopeneit 3. MpenobpaboTka gaHHbIX 4. YoaneHne cMecei, HeOpraHN4ecKux n
METaNNoopraHn4Yeckmx coeamHeHunin 5. KoHseptauus cTpykTyp, yoaneHme conei n Bbloop COCTOSHNS
noHM3aumm 6. Hopmanmsaums cneungonu4ecknx XeMoTMnoB, Pe30HAHCHbLIX POPM 1 TayTOMETOB 7.
BoisisneHne pybnukato 8. 3akntountenbHas pydHas nposepka 9. Obwme npuHUMNbl NOCTPOEHNS
mogoenein 10. Meton HammeHbwnx kBagpaTtos 11. MNoHATME 06 0BEPEOUTTUHIE U MPUHLIMN
onTUManbHOW CNoXHocTn moaeneit 12. MpuHuunel oT6opa aeckpuntopos 13. MNpobnembl, CBA3aHHbIE
c otbopom neckpuntopoB. 14. Obwwme npuHUMNbI Banuaaumm mogenein 15. NoHATME O BHYTPEHHEM U
BHELHEM, NEPEKPECTHOM U CKONMb3ALWeM KOHTpone 16. Kputepun oueHkn Ka4yecTBa perpecCMOoHHbIX
mogenei. 2. interpan nepekpbiBaHns 3. [1BYyXaNeKTPOHHbIE MHTErpanbl - BUAbI NPUOANXeEHNIA 4.
MpubnunxeHuns, MCNONb3yeMble B NONYaMNNpUYeckux metomax. 5. NpeHebpexeHne aByXaTOMHbIM
onchcpepeHumanbHbiM nepekpbiBaHnem: metonbl MNDO, AM1, PM3. 6. OrpaHnyeHns, obwue ons
MNDO, AM1, PMS3.

Tema 5. NHHOBaUMOHHbIE MeTOObl B (PU3NYECKON XUMUWN.
JomawHee 3agaHve , NpUMepHbIe BONPOCHI:

1. CoBpeMeHHble MeToObl TEPMMYECKOro aHanm3a MaTepuanos: - MUKPO- Y HAHOKaNopuMeTpus, -
KanopumeTpus B pexmuMe TemnepartypHoin Mmoaynauum, - agmabarmyeckas kanopumetpus. 2. Pacyet
CONnbBaTaUMOHHbIX 3PPEKTOB HA OCHOBE OrPaHNYEHHOro Habopa aKCnepuMEHTaNnbHbIX AaHHbIX.
Tema 6. UHHOBaLIMOHHbIE METOAbI B OPraHN4eCKOW XUMUM.

JlomawHee 3anaHve , NpUMepHbIE BONPOCHI:

1. CTpykTypa 6a3 aaHHbIx. 2. Buabl novcka B xummnyeckmx 6asax gaHHbix. 3. Monck no cTpykType,
NOACTPYKTYPE, CYyNepcTPyKType U MO MONEKYNSAPHOMY CXOACTBY B 6a3ax AaHHbIX Pa3fIMyHbIX TUMOB. 4.
OcCHOBHble anropuTMbl noucka. 5. Vicnonb3osaHune CKpUHOB. 6. PekypcusHbIi noaxon. Y nbMaHOBCKUIA
noaxon. 7. MNowvck B 3D 6a3ax oaHHbIx. 8. Papmakocpopbl. 9. XecTtkuid n rmbkuin nonck. 10.
dapmakodopHblit nouck. 11. OCHOBHbIe XUMUYeckme 6asbl

Tema 7. UHHOBaLIMOHHbIE MeTOAbl B oM3NYECKOW XUMUM.
JomawHee 3agaHve , NpUMepPHbIE BONPOCHI:
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Mporpamma ancumnnnHbl "CoBpeMeHHbIE MHHOBALMOHHbIE MeToabl B XuMun"; 04.03.01 Xnmuns; BoUeHT, K.H. (ZoueHT) KasbimoBa M.A.

1) OcHOBbI NpeaBMAaeHMs kaTanuTnieckoro nenctensi. KoppensumoHHbie MeToabl B KUHETUKE U
katanuse. MNpobnema onTMManbHOro kaTanuaaropa, NPUHUMUMN reOMEeTPUYECKOro N SHEPreTN4Yeckoro
cooTBeTcTBMS. 2) PacyeTHble MeTOAbI MpeackasaHmnst oU3NKO-XMMUYECKUX CBOMCTB COEONHEHWNA,
OCHOBaHbl Ha aHann3e COOTHOWEHNS ?CTPYKTypa-CBONCTBO?. 3) PUINKO-XMMUYECKME METOLbI
N3y4YeHNs1 HOBbIX MaTEepPUaNoB C yHMKaNbHbIMW CBONCTBaMM: 30HL0BAS MUKPOCKOMNUSI, 3N1IeKTPOHHAs
MUKPOCKOMKSI.

Tema 8. UHHOBaLUMOHHbIE MeTOAbI B Kypce "Xumumyeckas texHonorusa'.

Tema 9. UHHOBaUMOHHBbIE MeTOObI B Kypce "BbicokoMoneKynsipHble coeauHeHUs".
JomawHee 3agaHne , NPUMepPHbIE BONPOCHI:

OdbopMmneHne otyeTa Ha TeMy "HoBble KOMMO3MLMOHHbIE MaTepuanbl U METOAbI UX NOMy4YeHUS"
Tema 10. UHHOBaLMOHHBbIE METOObI B aHA/INTUHECKON XUMUMN.

JomawHee 3agaHve, npuMepHbie BOMpPOChI:

1. [NocTpoeHme KpuBbIX TUTPOBAHMS OOHOOCHOBHbLIX 1 MHOFOOCHOBHbIX KUCMOT Y OCHOBAHWUI
(KOHKpPETHble CoeMHEHMS Mo BbIbopy nNpenonasatens). AHanM3 nony4eHHbIX KPUBbIX TUTPOBAHKS. 2.
[MocTpoeHns gmuarpamm pacnpeneneHns pasnuyHbiX Q0OPM KUCIOT U OCHOBAHWUIM B 3aBUCUMOCTU OT
pH pacTBopoB (KOHKPETHbIX COeANHEHWI Mo BbIOOPY NpenonaBaTens).

UtoroBas ¢popmMa KOHTponsi
3ayerT (B 3 cemecTpe)
UtoroBas ¢popma KOHTponsi
3ayerT (B 8 cemecTpe)

[MpuMepHbIe BOMPOCHI K UTOrOBOM (POPME KOHTPONS

Bonpochbl k 3a4ety no pasgeny: "CoBpeMeHHble NHHOBALMOHHbIE METOAbI B HEOPraHN4eCKon Xxummn'"
1. XapakTepHble cTeneHn okucneHus ranoreHoB. OCOHEHHOCTM XMMMYECKMX CBOMCTB doTOpa.

2. ManoreHoBoAOPOabl: CNOCO6bI MPOMBIWAEHHOr0 U 1abopaToOPHOro MONyYeHUS.

3. MNonapHocTb Monekyn HI™ n xapaktep naMeHeHns Cunbl KUCNOT B BOAE.

4. Kak N3MeHSIeTCsl yCTONYNBOCTb, OKUCNUTENbHAS CMNOCOBHOCTb M KMCNOTHBIE CBOMCTBA B psay
KMCNOT XNopHOBaTUCTas - MogHoBaTucTas?

5. BblumcnnTtb CTaHOAPTHYO SHTanbnms obpasosaHms okemaa dpropa F20 no sHeprusim cBs3ei B
Mornekynax gotopa, Kucnopogna v okcuaa.

KucnoponHble Kncnotbl xnopa, coctas, HoMeHknatypa. O6bsACHUTb XapakTep N3MEHEHWS CUbl
KUCNOT.

6. DNEKTPOHHbIE N 3NEKTPOHHO-A4ee Hble POPMYIIbl FrafloreHoB B CBA3U C MNOIOXEHNEM B
nepuoamyeckor cucteme. MNMposisnsiemble BaneHTHocTM. OcobeHHOCTH doTopa 1 Bpoma.

7. HanucaTtb ypaBHeHus peakuuii B3anmonencteng kpuctannumdeckux NaF, NaCl, NaBr, Nal ¢
KOHLUEHTPVPOBAHHOM CEPHOM KNCNOTOM N 0O BSCHUTb MPUYNHY Pasnnyms B xapakTepe NpoTeKarowmx
npw 3TOM NPOLLECCOB.

8. 3akoHunTb ypasHeHus peakuuin: HI + H2SO4 =, KMnO4(kp.) + HCI(koHL.) =.

9. lNepekmncHbIe KNCAOTbI CEpbl: MOHOHAACEPHAs 1 AByHaacepHas. KakoBa nx OCHOBHOCTb?
MonyyeHme. OKMCNNTENLHO-BOCCTAHOBUTENbHbLIE CBOMCTBA.

10. Bopa kak katannsarop XMMnyeckux npoueccos. [1pumepbl ypaBHEHUI peakLunia.

11. CynbdhaHbl. Ycnosus nonydyeHms. CTpykTypa Monekyn. dusnyeckme n XmMmyeckmne CBOMCTBa.
[MpupoaHble nonucynbPuabl.

12. Hanuwute ypaBHeHMs peakunii B3auMOOENCTBUS Nepekucy Bogopoaa C nepMaHraHaTom Kanus B
K1Ucnow cpene; noanaom Kanusi B KUCNOW cpene; XpPOMUTOM Kanus B WenoyYHom cpege. Ha atux
npuMepax paccMoTpMTE 0COBEHHOCTM OKUCINTENBHO-BOCCTAHOBUTENBHBIX PeakLMii C y4acTuem
nepekucy Bogopoaa.

13. Kak nameHs1otcsa arperaTHoe COCTOSiHME, YCTONYNMBOCTb N OKUCINTENbHbIE CBOWCTBA B pA4Y
okcmpos SO3 - SeO3 - TeO3?

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbin Homep 765219 5AE
il YHH

Crpanuua 9 us 21. — o

o



Mporpamma ancumnnnHbl "CoBpeMeHHbIE MHHOBALMOHHbIE MeToabl B XuMun"; 04.03.01 Xnmuns; BoUeHT, K.H. (ZoueHT) KasbimoBa M.A.

14. Yem obycnoBneHa annoTponus anemMeHToB rnasHoi noarpynnsl VI rpynnel? IaMeHeHune
xapaktepa yCTOMYMBbIX annoTPOMHbIX MOANOMKALNIA NO POy KUCNOPOL - MONOHWIA.

15. Mo npasuny MNonuHra npeackaxute cuny kncnot H2XeO4 n H4XeO6 B BOOHOM pacTBope.

16. Kak n3MeHs0TCS KUCNOTHO-OCHOBHbIE CBOMCTBA B paay ruapokcugos As(l1l), Sb(lll), Bi(lll)? Kak
MOXHO NPakTU4eckn oTaenuTb Apyr ot gpyra manopacrtsopumbie Sb(OH)3 n Bi(OH)3? Hanvwwute
ypaBHEHUS COOTBETCTBYIOWMX peakunii.

17. Hanuwwute B MONEKynsipHom 1 MoHHOW coopmax ypaeHeHus rugponusa AsCI3, SbCI3, BiCI3.

MpuBeouTte ypasHeHns Tepmmnyeckoro pasnoxeHus conein KNO3, Pb(NO3)2, Cu(NO3)2, Mn(NO3)2,
AgNOS.

18. Kakume cnocobbl nepesoaa okcmaa kpeMHusi(IV) nasectHbl? Hanmwmre peakuun.

19. Cynbcpna onosa(lV) MoxeT 6bITb pacTBOPEH Kak B CyNb(Mae aMMOHUS, Tak 1 B CONSHOM KMCNOTE
1 B Wénoyn. Hannwunte ypaBHEHUS 3TUX peakumni.

20. CpaBHUTE XMMUYECKME CBONCTBA yrnepona 1 KPEMHUS Ha NpUMepe OTHOWEHUS 3TUX BELLECTB K
pacTBopaM KOHLEHTPUPOBAHHbIX a30THOM 1 CEPHOM KMUCNOT, a TakXe K pacTBopy rmapokcunaa
HaTpus.

21. YkaxuTe CBOMCTBA, CX0AHble Ans 6opa n KpeEMHMS 1 pasnnyHbie ona bopa n antoMMHNS Ha
npvMepax OKCUA0B, rMAPOKCMO0B, KMCNOPOAcCoAepXallmX aHUOHOB, ranoreHnnos 1 rmapuaos.

22. lNpuseonte npnMepbl KOOPAMHAUMOHHBIX COeANHEHU antoMnHNS. Kakoe KoopanHaunoHHoe
4YMCNO XapakTEPHO ON15 antOMUHNS?

23. lNoyemy B oTAnyme Ot TeTpasapuyeckoro noHa BH4- tpeyronoHas monekyna BH3 HeycTonumnsa?
Moyemy anbopaH ycToinymeee MoHoMepHoro BH3?

24. MMpuncyTCcTBME Kakmx Conelt B MpMpoaHoi Boae obycnosnmeaeT eé XEcTkocTb? Kakune xummnyeckme
peakumm npoucxonsT npu nobaeneHun K xéctkoi Boge: a) Na2CO3, 6) NaOH, B) Ca(OH)2?
PaccMoTpuTe cnyyan nOCTOSHHON M BPEMEHHOW XECTKOCTH.

25. C KaknMn 13 NepeyncneHHbiX HUXe pacTBopoB ByaneT pearmpoBaTb METANMYECKUIA KANbLIWIA:
HNOS, KOH, FeSO4, HBr? Hanunwute ypaBHeHNS NPOMCXOOSIWNX peakLni.

26. MoyeMy nepBbIi NOTEHUMAN noHN3auun atoma bepunnus (9.32 aB) Bbllwe, YEM y aTOMa NUTUS
(5.39 3B), a BTOpOI NoTeHumnan noHnsaumm (18.21 aB) Huxe, 4em y atoma nutns (75.64 aB)?

27. HanuwwnTe popMysbl MOHHbIX, KOBANEHTHbIX, MOIMMEPHbIX M HECTEXMOMETPUYECKUX MMAPUOO0B.
28. KakoBO CTpOeHME NEPOKCUO0B U O30HNOOB WENOYHbIX METanNoB?

29. OnuwmnTe 0cobEHHOCTN B3aMMOLENCTBMS LWENOYHbIX METANNOB C BOLOW B PAAY NMUTUIA - LLE3WIA.
30. Kak n3MeHs10TCS paamycbl aTOMOB Y MIOHM3ALMOHHbIE NOTEHUManbl B paay Meipb - 3010707

31. Kak 06BbsICHUTb NoYepHeHME cepebpsiHbix NPeAMETOB Ha BO3ayxe? Hanvwute ypaBHeHne
peakuuu.

32. Kak cnegnyet cobupatb pasnuTyto B MOMeLLEeHUN pTyTb 1 06e3BpexunBath eé cneppl. lNMpreeante
YpaBHEHUS peakumnii.

33. lNpuBeonTe ypaBHeHUs peakLmii, UANIOCTpUpyoWwmne ampoTepHOCTb ammnaa LnHKa.

34. KakoBa npupoaa xmmMm4eckor ces3uv B ranoreHnaax 9 3 anemeHToB noboyHor nogrpynnoi |l
rpynnbl; Kak oHa n3MeHseTcs B psay Sc - Y - La; kakme covicTea ranoreHnnos obycnosnmneaet? Kak
nonyyatot 93 1 roe nx ncnonb3yT?

35. CocTtaBbTe OOPMYnbl KOMMNEKCHbIX COEANHEHNI CKaHaNs ¢ pTopuma-, okcanar- u
cynbgpart-noHamu.

36. Kakoii n3 katnoHos, Ti2+ nnu Ti3+, okasbiBaeT bonblwee nonspuaytolee aeinctene? MNMoyemy ons
XUMUM TUTaHa, UMPKOHMSA 1 radoHUS Mano xapakTepHbl MOHbI TUna 34+? MoryT nn Takue
06pa3oBbIBaTbCS 1 ObITb YCTONYMBLIMU B BOLHOM pacteope?

37. lNpoaHanusnpyinTe 3Ha4eHNa KOOPANHALMOHHBIX Yucen y p- n d-anemeHToB V rpynnbl. Kakosbl
0COBOEHHOCTM 3NEMEHTOB MOArPYNMbl BaHAANA?

38. HanuwwuTe ypaBHeHuMsa peakunin, npoTekarowmx npn 83aMmMoneicTBumn TpuokCua0oB Xpoma u
MonnbaeHa ¢ razaoobpasHbiM XNOPOBOAOPOAOM (NPY HArpPeBaHNM) U KOHLEHTPUPOBAHHBIMW CONSIHOW
N CePHOW KNCNoTamm.
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Mporpamma ancumnnnHbl "CoBpeMeHHbIE MHHOBALMOHHbIE MeToabl B XuMun"; 04.03.01 Xnmuns; BoUeHT, K.H. (ZoueHT) KasbimoBa M.A.

39. 3anuwunTte anekTPOoHHYIO CTPYKTypy atoMoB Mn, Tc, Re. YKkaxunte BaneHTHblIe 9NeKTPOHbI,
BaNeHTHble opbuTanu. Kakmne cteneHn oKMCcneHnst MoryT nposiBnsitb anemeHTol? MpneBeagute npmMmepsbl
COoeVHEHUN.

40. OnnwnTe KNCNOTHO-OCHOBHbIE 1 OKUCINTENBHO-BOCCTAHOBUTENbHBIE CBOMCTBA NMOPOKCUA0B
xenesa, kobanbTa U HUKens.

41. CpaBHUTE CTPOEHUNE, PU3NYECKME M XMMUYECKME CBOMCTBA rekcaddTOPUAOB Cepbl U ypaHa.
Ob6DbACHUTE NPUYUHBI CXOACTBA M PasNnyuns.

42. B 4ém nposiBnsetcsa cxoacteo u pasnuyune 3d-, 4f- n 5f-anemeHToB?

Bonpocebl k 3a4eTy no pasgeny: "CoBpeMeHHbIE UHHOBALMOHHbIE METOAbI B aHANNTUYECKON XuMun"
1.4T0 Takoe MonbHasa [onsa ons KACNOT U OCHOBaHWUIA?
2.Kak Benu4ymHa MofbHOW OONU KUCNOT U OCHOBaHUI cea3aHa ¢ pH pacteopos?

3.ﬂpeu0TaBbTe anropumTM pacdeTta MOJIbHbIX aonen pasHbiX OOpPM CyLLeCcTBOBaHUS cnabbix
OJOHOOCHOBHbIX KNCJTOT B 3aBUCMOCTW OT pH

4.lpencraebTe anropuTM pacyeTta MOMbHbIX LONe pasHbiX POPM CyLLEeCTBOBAHNS MHOTOOCHOBHbIX
KWUCNOT B 3aBUCUMOCTHM OT pH.

5.Kakune chakTopbl cnesyeT yunTbiBaTb NpK pacyeTe MOMbHbIX A0MER pasHbix (OOPM CyLLEeCTBOBaHMS
KUCNOT U OCHOBaHWIA?

6.XapakTepucTuka rpagomyeckmx auarpamm CyLecTBOBaHUS pasHblX OOPM KUCOT 1 OCHOBAHWIA.

7.HaxoxneHue no KpuBbIM pacnpeneneHns obnactu pH CylLeCTBOBaHNS onpeneneHHbIX oopM
KNCNOTbl NN OCHOBAHWA.

8.HaxoxneHue no KpvBbIM pacnpeneneHms pasHbiX (OPM CyLIECTBOBAHNS KUCNOTbl U OCHOBaHUS!
KOHCTaHT KMCNOTHOCTU M OCHOBHOCTM MHOFOOCHOBHbIX CO8AVNHEHWIA.

9.Kak no KpvBbIM pacnpeneneHns pasHblx OOPM CyLWECTBOBAHNS KUCNOTbl 1 OCHOBAHUS MOXHO
HaNTWN KOHCTaHTbl KUCNOTHOCTU Y OCHOBHOCTW MHOTOOCHOBHbIX COEANHEHWA.

10.B kakoi obnactu pH cywecTtByeT ConpsixeHHOe OCHOBaHME Anst OAHOOCHOBHOI KMCNOThI?
11.B kakoin obnacTtv pH cywwecTBylOT CONPSXXEHHbIE OCHOBAHMSA A1 MHOrOOCHOBHOM KMCNOTbI?
12.470 Takoe KpuBbIE TUTPOBAHMNA?

13.0n8 Kaknx uenen CTPOSAT KpUBbIE TUTPOBAHMA?

14.Kakyo nHgopMaLmio MOXHO NOAYYNTb N3 KPUBbLIX TUTPOBAHNSA?

15.Kakue dhakTopbl cneayeT y4nTbiBaTb NPU NOCTPOEHNM KPUBBIX TUTPOBAHMS Cnaboi KUCNOoTbI
CUbHBbIM OCHOBaHMEM?

16.Kakne goakTopbl cnegyeT y4nTbiBatb NPy NOCTPOEHUN KPUBLIX TUTPOBAHMS cnaboro 0OCHOBaHMs
CUJIbHOW KUCNOoTOon?

17.XapakTepucTmyeckmne To4KM Ha KPUBOM TUTPOBAHMS.
18.0C06EHHOCTM NOCTPOEHNS KPUBbLIX TUTPOBAHNS B KMCIOTHO-OCHOBHOM TUTPOBAHMUM.

19.0c06eHHOCTM NOCTPOEHNS KPUBbIX TUTPOBAHMS B KUCIIOTHO-OCHOBHOM TUTPOBAHWM CMECeii
KUCNOT UM OCHOBAHUIA.

20.0cobeHHoCcTH NOCTPOEHNA KPUBbLIX TUTPOBAHUA B KUCNOTHO-OCHOBHOM TUTPOBaHUA
MHOIOOCHOBHbIX KNCNOT.

21.3aBucumMocTb ckavka pH Ha KpuBbIX KUCIIOTHO-OCHOBHOMO TUTPOBAHUS OOHOOCHOBHbIX U
MHOTrOOCHOBHbIX KMCNOT OT Pas/nyHblX (0akTOpPOB.

22.0cobeHHoCcTH NOCTPOEHNA KPUBbLIX TUTPOBAHUA B OKUCNTNTE/IbHO-BOCCTAHOBUTE/IbHOM
TUTPOBaHUN.

23.3aBUCMMOCTb CKayka NOTEeHUManoB Ha KPUBbIX OKUCNUTENbHO-BOCCTAHOBUTENBHOINO TUTPOBAHMM
OT Pa3nNYHbIX OaKTOPOB.

24.0cobeHHoCcTH NOCTPOEHNA KPUBbLIX TUTPOBAHUA B OKUCNTNTENIbHO-BOCCTAHOBUTE/IbHOM TUTPOBaHUN
cMmecen okucnutenen uim BOCCTaHOBUTENEN.

25.0c06eHHOCTM NOCTPOEHNS KPUBLIX TUTPOBAHMS B KOMMNIEKCOHOMETPUYECKOM TUTPOBAHMWMN.

26.3aBUcMMOCTb ckayka pM Ha KprBbIX KOMMIIEKCOHOMETPUYECKOrO TUTPOBAHUS OT PasnNyHbIX
pakTopOB.
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27.0Cc06EeHHOCTN NOCTPOEHMS KPUBbIX TUTPOBAHNS B OCAANTENBHOM TUTPOBAHUN.
28.3aBNCUMOCTb cKayka pA Ha KpUBbIX 0CaAMTENbHOMO TUTPOBAHUS OT Pa3NNYHbIX (DAaKTOPOB.
29.0c06€eHHOCTN NOCTPOEHNS KPUBbIX TUTPOBAHNS MO AAHHBIM NOTEHLUOMETPUM.
30.0c0beHHOCTN NOCTPOEHMS KPUBbIX TUTPOBAHMS MO AAHHBIM CMEKTPOGOTOMETPUMN.

31.0c06eHHOCTN NOCTPOEHMS KPUBbIX TUTPOBaHMS MO AaHHbIM BONbTAMNEPOMETPUM
(aMnepoMeTpuyeckoe TUTPOBaHME).

32.Kakme BennymHbl cneayeT yumTbiBaTb Npy NOCTPOEHUN IPafyVPOBOYHbIX 3aBUCUMOCTEN C
NCMONb30BaHNEM KOMMbIOTEPHbIX MPOrpamMm?

33.MNocTpoeHne rpaaynpoBOYHbIX 3aBMCMOCTEN MO AaHHbIM MOHOMETPUN.
34.MocTpoeHne rpagyMpoBOYHbIX 3aBUCUMOCTER MO OaHHbIM (DOTOMETPUN.
35.MocTpoeHne rpaaynpoBOYHbIX 3aBMCUMOCTEN MO AaHHbIM BONbTaMNepoMeTpum
36.MocTpoeHne rpaoynpoBOYHbIX 3aBMCUMOCTEN MO AaHHbIM NIaMeHHO hOTOMETPUN.

Bonpocebl k 3a4eTy no pasgeny: "CoBpeMeHHbIE UHHOBALMOHHbIE METOAbI B (PU3NYECKON XUMnUn"
Bunert 1.

1. KuHeTnyeckme ypaBHeHNs s obpaTtnMblx peakumin 1 nopsaka.

2. Yto Ha3blBaeTCa CKOPOCTbIO XMMUYECKOM peakumnmn?

3. ns peakumn 1-ro nopsiaka npu CO = 3 monb/n, t1/2 = 300 cek. Yemy pasHo t1/2 npu CO = 1,5
mMonb/n?

4. Kakoe npegnonoxeHue nerno B ocHosy Teopum TMNC?
5. Kakue xmmmnyeckne peakumm nonyunnu HassaHme agmnadbartmyeckmx?

6. Moyemy npn paccmoTtpeHumn TIC BO3HMKAET BONPOC TEPMOAMHAMUYECKOrO acrnekTa aTon Teopum?
TepmoanHammyeckuii acnekT TG, cBa3b Eaken n AH=.

7. Kak onpenenntb npenenbHyo SKBUBANEHTHYIO 31IEKTPONPOBOAHOCTb PACTBOPOB CUMbHbBIX
3NEKTPOJIUTOB.

8. Y10 03Ha4aeT BblpaxeHne Onsi CKOPOCTU KMCNOTHO-OCHOBHOMO Katanuaa. B kakoit obnactu pH
NPOUCX0ONT peakums.

9. N3oTepma JlaHrmiopa. Ouccoumnaums copbata Ha aBe HacTu. YpaBHeHue J1aHurmopa. Mpu kakux
YCNOBUSIX CTEMEHDb 3aMnonHeHUs byaeT MakCManbHOM Npy yCNoBUM AMCCcoumMaumm.

10. BogopoaHbin anekTpon. CtaHoapTHbIA BOOOPOAHbBINA SNeKTPOL.

11. O6BbsICHMTE, B Y4EM MPUYMHA Pa3NNYMiA B 3N1EKTPONPOBOAHOCTI BOLHbBIX PACTBOPOB Xnopuaa
HaTpWs 1 rTMAPOKCUAa HaTpUsi ¢ KoHUeHTpaumel anektponuta 0.01 Monb*n-1, ecnu Temnepatypsl
pacTBOPOB OANHAKOBBI.

12. Teopusa BOT. OcHoBHble Npeanocbinku. BelBoa ypaBHeEHUS.

13. KuHeTrka reteporeHHo-katanuTuyeckmx peakumin. MoHoMonekynsipHble peakumu. Mpu Kakux
YCNOBUSIX CKOPOCTb He OyeT 3aBMCceTb OT KOHUEeHTpauuy agcopbara.

14. Hannwwnte peakuuto, 0TBETCTBEHHYIO 3a paboTy XMHIMAPOHHOMO 3NeKTpoaa.

15. Kakne 13 nepeyncneHHblX BENNYMH MOTYT NPUHUMATL OTpuLaTeNbHble 3HA4YEHWS: CKOPOCTb
peakumu, NopsaoK peakunm, MoNekynspHOCTb peakumnm, KOHCTaHTa CKOPOCTU, CTEXMOMETPUYECKUIA
KoathdpumumeHT?

Buner 2.

. KnHetuyeckoe ypaBHeHue HeobpaTmoi peakumm 1 nopsiaka (BbIBOA U aHANn3).

. KoHueHTpauusa ncxogHoro BewecTsa yMeHbWaeTCcs MMHENHO. YeMy paBeH Nopsanok peakumm?
. YpaBHeHve AppeHuyca (pranyecknii CMbIC NapameTpoB).

. Teopusa nepexogHoOro COCTOSAHNS (Maesi Teopun, OCHOBHbIE NMOCTYNaThI).

. TemnepartypHas 3asucumoctb KTT1C.

. BoiBog 13 cpaBHeHns TAC u TTC (peareHTbl 04HOATOMHbIE MOMEKY/IbI).

. YeMy paBHa MofbHasi 3N1eKTPONPOBOAHOCTL BOLHOIO pacTBopa anekTponuta npy 6eckoHeYHOM
pasBeneHnm.

8. d13NYeCKnin CMbICIT MaKCUManbHOW CKOPOCTN DEPMEHTATUBHOM peakuunu.

NOoO oW =
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9. M3otepma JlaHrmiopa. OcHoBHble Npeanocbinku. Kak 3aBncuT ckopocTb aacopdbuunm ot ctenexHun
3anonHeHus. YpaBHeHue J1aHrmopa. Mpn Kakux ycnoBusix cTeneHb 3anonHeHms bynet
MakCUManbHOW.

10. OnekTpoabl |l pona (anekTpolbl CpaBHeEHUS, XnopcepebpsHbIf 3NeKTPOL).

11. OdbpekTbl BuHa n [ebas-PanbkeHrareHa.

12. Pn3nyeckunin cMbicn KOHCTaHTbl Muxasnuca.

13. 3a cueT kakmx peakumit npoucxoanT obpasoBaHne NoTeHUMana CTeKNSHHOro anekTpoaa.
14. O6BbSACHMTE, B Y4EM MPUYNHA PA3NYMIA B 3NEKTPONPOBOAHOCTIA BOLHbBIX PACTBOPOB

XNopuaa HaTpWs 1 CONSIHOM KMCNOTbI C KOHLEHTpauwmeit anekTponuta 0.02 Mmonb*n-1, ecnu
TemMneparypbl pacTBOPOB OLNHAKOBbI.

15. O1nnumne cousnyeckoin agcopbumm ot xemocopbumu.
Bunert 3.
1. KuHeTnyeckoe ypaBHeHne HeobpaTuMoii peakumm 2 nopsaka (BblBo4 1 aHanma).

2. B peakunio 1-ro nopsigka sctynaet 800 monekyn u 3a 2 cek 400 n3 Hux pacnagaetcs. CKonbko
MOJieKyn pacnapaeTcs 3a 6 cekyHn?

3. N306pasnTe kKMHeTn4eckme Kpreble Ans BewecTs A 1 B, B cnyyae peakuny nepBoro nopsiaka ,
€CNn HayanbHas KoHUueHTpaums B paBHa Hynto. KakoB domaunyeckuii cMbicn abcumcehbl TOYKN
nepecevyeHmns KpUBbIX?

4. KakoBbl OCHOBHbIE OOCTOMHCTBA U HepocTaTku TAC?

5. Kak MOXHO 06bsicHUTb 3HaueHme [ (OMHaA NyTU aKkTMBUPOBAHHOIO KOMMEKCca Ha BeplnHe
noTeHumanoHoro 6apbepa) pasHoe 10-9 cm?

6. TAC (NnpeaononoxeHns 1 BbiBOA, ypaBHEHNS ONS KOHCTaHTbl CKOPOCTH).

7. OneKTponpOBOAHOCTb NEKTPONMTOB. Y AENbHAS 1 MONbHASA NEKTPONPOBOAHOCTU. [peaenbHas
MOHHas NOABUXHOCTb. YpaBHeHne Konbpaywa.

8. Ob6BbsCHMTE yBENNYEHNE 3NEKTPONPOBOAHOCTN pacTBopa cnabol KUCNOoTbl NPy HERTpanusauum
CW/IbHBIM OCHOBAHMWEM.

9. Kakum cBOICTBOM [OnMXeH obnanartb pacTBop, KOTOPbIM HAMOMHEH SNEKTPOIMTUYECKUIA KIHOY,
cnyxawmin ans aAMMUHUPOBAHNSA ANdIAY3MOHHOro NoTeHumana.

10. Yem 0bycnoBneH MakCUMyM Ha KPUBOW 3aBUCUMOCTM @& OT KOHLEHTPALUN ONS CUMbHBIX
3NEeKTPONNTOB.

11. Hapucyiite n 06bSCHUTE KPUBYIO KOHOYKTOMETPUYECKOrO TUTPOBAHMUS CUNbHON KNCNOTHI
CUNTbHBbIM OCHOBaHMEM.

12. Y10 Ha3biBaeTcst agcopbaTtom?

13. Paccuntainte SC ranbBaHM4ECKOro afneMeHTa, ecnv noTeHumanbl 31eKTPOLOB PaBHbI,
COOTBETCTBEHHO, -0,8 Bun -1,5 B.

14. Kakme 13 nepeyncneHHblx BeNMYMH MOryT MPpUMHUMATh a) oTpuuaTenbHble; 6) pobHbIe 3HAYEHMS:
CKOpPOCTb peakummn, NopsaoK peakunn, MonekynsapHOCTb peakLumn, KOHCTaHTa CKOPOCTH,
CTEXUOMETPUHECKMI KOIPPULNEHT?

15. Yto Takoe cybcTpaTHas KOHCTaHTa aMccoumanmm Komnnekca B 0epMeHTaTUBHOM peakumm.
bunert 4.

1. KuHeTtunuyeckoe ypaBHeHne obpaTnmoi peakumn 1 nopsiaka (BblBo4 1 aHanma).

2. PaaMepHOCTb KOHCTaHTbl CKOPOCTU peakunn HyneBoro nopsaka.

3. KuHetnyeckas cxema peakumm nssectHa A+B X+C, X D. BoiBeguTe ypaBHeHMe CKOPOCTU 3TOMN
peakumm ¢ NOMOLLbI MeToAa CTaUMOHAPHbIX KOHUEHTpauuia.

4. Yto 03Ha4aeT TepMUH ?koopaunHata peakuun? B TINC?
5. 3HaHue kakux CBOMNCTB MONIEKYNT HEOOXOAMMO ONs pacyeTa Yncna CTONKHOBEHWIA (Z)?

6. PasamepHocTb 1 puamdeckunii cmoicn MHOXuUTensa kT/h B TMNC? KakoB YncneHHbIn Nopsaaok aTom
BEMNYUHDI?

7. KakvnM cBOMCTBOM oomxeH obnanaTtb pacTBop, KOTOPbIM HAMOMHEH SNEKTPONUTUYECKIIA KNTtOY,
Cny>Xalmnin ons 3aNMMUHMPOBAHWS AMPAY3MOHHOMO NoTeHumana.
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8. B aKCrnepmuMeHTe yCTaHOBMEHO, YTO KaXyLWasacs KOHCTaHTa CKOPOCTW ranonanpoBaHns auetoHa
3aBncuUT oT pH cpeabl MOHOTOHHO. N306pa3ute rpadumyeckyto 3aBmcnuMocTsb Ig k ot pH cpeabl.

9. B KOHKYPEHTHOM UHIMOUPOBAHNM DEPMEHTATMBHON peakuun MakcrmanbHas CKopocTb bonblue
NN MEHbLUE MaKCUManbHON CKOPOCTU HENHrMbrnpyemor peakuun. OBOCHynTe OTBET.

10. OKUCNUTENBHO-BOCCTaHOBMTE/bHbIE 3NEKTPO bl (XUHIMAOPOHHbIV 3NEeKTPO, YCTPOWCTBO U
XUMUYeckas peakums).

11. Mpwn Temnepatype 250C n 6eCKOHEYHOM pa3BeneHNM MONSIPHAs SnekTpuyeckast NPOBOAMMOCTb
(Om-1cm2monb-1) BogHbIX pacTeopos auetaTta Hatpusa (CH3COONa), consiHom KMcnoTbl 1 xnopuaa
HaTpusa coctaenset, cooteeTctBeHHO, 91 (CH3COONa); 426,5 (HCI); 126,5 (NaCl). Boiuucnute no
3TUM [aHHbIM MOJISIPHYIO 3NEKTPUYECKYHO MPOBOAUMOCTb NpU BECKOHEYHOM pa3BeneHUn ans
BOAHOro pacteopa ykcycHow kucnotel (CH3COOH) npu Toin Xxe Temnepartype.

12. Hapucyiite KnHetuyeckne Kpuble s 06patuMoi peakumm, Korga KOHCTaHTa paBHOBECUS
oonble 1.

13. Paccuntante SC uenun, cocTaBneHHON U3 LMHKOBOrO U CTaHAAPTHOro BOAOPOAHOro
9N1eKTPOAO0B, NPU aKTUBHOCTN NOHOB LIMHKA, PaBHOW 1 (CTaHOapTHbIM NoTeHuwan unHka paseH -0,763
B).

14. Y10 Takoe KoHCTaHTa cocyna?

15. KnHeTmka reteporeHHo-katanutnyieckmx peakumii. MoHoMonekynsipHble peakumm. MNpu kakux
YCNOBMSX CKOPOCTb ByAeT 3aBnCeTb OT KOHUEHTpauun agcopbara.

Bunert 5.
1. MeToapbl onpeneneHns nopsioka peakuuii (meton nogbopa ypaBHEHMIA).

2. CyMMa KOHCTaHT CKOpOCTeil 0bpaTmoi peakumm 1 nopsaka pacCHnTbIBAETCSA MO YPABHEHUIO .
NmeeT nun kakoin-Hnbyab chnanyeckmin cMbicn BennymHa L?

3. Karanusartop cHuxaet aHepruio aktmeauum Ha 50 kIx/monb. Peakuns nposoamnach npu
Temnepatype 300 K. Bo ckonbko pas Bo3pacTeT CKOPOCTb peakuun npu BBeAeHUM katanmaartopa?

4. MNpobnembl MoHOMONeKyNsApHbIX peakumnin (TAC). OCHOBHble NONOXeHMS Teopun JTInHOoemMaHa.
5. Yto o3Havaet TepMuH nytb peakumn? B TMC?

6. Kak cBsizaHbl Mexay cOb0W BENMNYUHBI 9KCNEPUMEHTANIbHON SHEPTMN aKkTUBALMN 1 SHEPTIN,
Bxogsuwen B ypasHeHne TAC ( Eakcn v Ea )?

7. PenakcaunoHHoe 1 anekTpogoopeTn4eckoe TOpMOXEHME.
8. CTeKkNsHHbIN SNeKTpOoL.

9. Ob6BbsACHUTE pe3Koe NageHne aNeKTPONPOBOAHOCTN pacTBOPa CUIIbHOW KMCNOTbI MPW
HenTpannaauum Wenoybio.

10. YTo Ha3blBaeTCs 3NeKTPOLHbIM NOTEHUNANoM?

11. Hapucyitte knHetudeckne Kpveble ons obpatuMor peakumm, Korga KOHCTaHTa paBHOBECUS
paBHa 1

12. B KOHKYPEHTHOM UHIMOMPOBAHMM PEPMEHTATMBHONM peakunn MakcMmanbHas CKopocTb bonblue
NN MEHbLIE MaKCUManbHON CKOPOCTU HENHrMbnpyemor peakuun. OBOCHynTe OTBET.

13. Yem 0bycnoBneH MakCUMyM Ha KPUBOW 3aBMCUMOCTW YOENbHOM 3NeKTPONPOBOLHOCTN Cnabbix
9NEKTPOINTOB OT KOHLEHTpaLUN.

14. YpaBHeHUe, CBSI3blBaloLLEee KOHCTAHTY auccoumaumm cnaboro anektponuta ¢
3/1eKTPONPOBOAHOCTHIO.

15. Kakne 13 nepeyncneHHbIX BENNYMH MOTYT NPUHUMAaTb OPOOHbIE 3HAYEHUS: CKOPOCTb peakumm,
nopsooK peakumn, MONekynsipHOCTb peakumm, KOHCTaHTa CKOPOCTWN, CTEXMOMETPUYECKINIA
KoadpdpunumeHT?

Buner 6.
1. MeTonbl onpeneneHus nopsiaka peakumi (meton Pakosckoro).

2. Kak cBa3aHa CKOpOCTb peakuumn B3anMoaencTesns sogopoaa ¢ kmcnoponom (2H2 + O2 = 2H20),
BblpaXeHHas no BoOOpPOAy CO CKOPOCTAMM 3TOW peakuunm, BblpaXeHHbIMU NO APYrMM KOMMOHEHTaM?

3. HeM onpenensieTca MakcumarnbHas KOHLEHTpauns NPpoMeXyTo4HOro eewecTsa B B
nocnenosarenbHon peakuun 1 nopsaka: A B C.
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4. Yto Takoe ctepudeckuii paktop P (domsnyeckuin cmoicn B TAC)?

5. Kak cBsizaHbl Mexay coboi BeNMYNHbBI 9KCNEPUMEHTANBbHON 3HEPTMN aKTUBALMK 1 SHEPTIN,
Bxogsuwen B ypasHeHne TAC (Eakcn n Ea)?

6. Vicnonb3osaHne TIC ong oueHkn ctepmnyeckoro mHoxmuTtens TAC.
7. 4To Takoe KOHCcTaHTa cocyna?
8. TepMoanHammka ranbBaHNYECKOro a/IEMEHTA.

9. Hapucyinte rpadomkm KOHUEHTPALNOHHON 3aBMCUMOCTN YAENbHON U MOSIbHOM
9N1EeKTPONPOBOLAHOCTEN, CTENEHN M KOHCTaHTbI AMCCcoumMaumnmn MypaBbUHON KUCnoTol. Kakas ns
NepeyYnNCneHHbIX BENNYNH HE 3aBUCUT OT KOHLIEHTPALMW KUCNOTbI?

10. Kakme naHHble Heobxoaumbl ans pacyeta SC ranbBaHWY4ECKOro 3NEMEHTA C NMOMOLLbIO
ypaBHeHus HepHcra.

11. UTo 03Ha4aeT BbipaxeHne ans CKOPOCTH KMCNOTHO-OCHOBHOMO kaTanuaa. B kakoii obnactu pH
NPOUCX0anT peakums.

12. N3otepma JlaHrmiopa. uccoumnaumsa copbarta Ha ABe yacTu. YpasHeHue J1aHrmiopa. Mpu kakmx
YCNOBMWSAX CTEMEHb 3anonHeHns ByneT MakCMManbHOM Npu yCnoBun guccoumnanmn.

13. YT0 Ha3biBaeTCS aNeKTPOAHbIM NOTEHLMANOM?
14. Hapwucyiite n3aotepMy MOHOMONEKYNSIPHOW ancopbuunn.

15. Hapucyiite KnHetudeckne Kpveble 4ns 06patuMoii peakumm, Koraa KOHCTaHTa paBHOBECUS
MeHblle eanHNLbI.

Bunet 7.
1. MeToobl onpeneneHns nopaaka peakunn (audodpepeHunanbHbln Meto BanT-I"oddpa).

2. Kak 3aBMCUT KOHCTaAHTa CKOPOCTM peakummn 1 nopsaka oT KOHLEHTpaummn pearnpyowero
BELLECTBA, TEMMNepaTypbl 1 BPEMEHUN?

. UT0 Ha3bIBaeTCH aHepruern aktmsaumm?

. Ha kaknx noctynarax ocHosbiBaetca TIC?

. TepmoamHammyeckuin acnekt TIC, cea3b Eaken n AH=.

. MoHoMonekynsipHble peakumm ¢ To4km 3peHunsa TAC.

. PaamepHocTb npenakcnoHeTol ?A? B ypaBHeHUN AppeHuyca.
. ONEeKTPOaHbIV noTeHuman. YpaBHeHne HepHcTa.

. '306pasnTe 3aBUCUMOCTb Yae/bHOW 9NEeKTPONPOBOLHOCTM PacTBOPa COMSIHOM KMCNOTbl OT
06béMa [06aBNeHHOro pacTeopa rmapokcuaa HaTpus.

10. Paccuutante SC uenn, coctaBneHHON U3 KaAMUEBOro 1 CTaHOaPTHOrO BOAOPOLHOMO
9NeKTPOoOoB, NPY aKkTUBHOCTM MOHOB KaAMuUs, paBHOM 1 (CTaHAAPTHbIA NOTEHUMan KaaMus paBeH
-0,403 B).

11. YT0 03Ha4aeT BbipaxeHne ans CKOPOCTW KMCNOTHO-OCHOBHOMO kaTanuaa. B kakon obnactn pH
NPOMCX0ONT peakums.

12. Teopusa BOT. OcHoBHble Npeanocbinku. BelBoa ypaBHEHUS.

13. KnHeTtnyeckoe ypaBHeHe oepMeHTaTUBHOM peakLmm.

14. KnHeTmka reteporeHHo-katanutnyieckmx peakunii. MoHoMonekynsipHble peakumm. MNpu kakux
YCNOBMSX CKOPOCTb He ByaeT 3aBnCeTb OT KOHUEHTpauun agcopbara.

15. Kakme 13 nepeyncneHHblx BeNMYMH MOryT NpuMHUMAaTh a) otTpuuaTenbHble; 6) pobHbIe 3HAYEHMS:
CKOpPOCTb peakummn, NopsaoK peakumn, MonekynspHOCTb peakLmn, KOHCTaHTa CKOPOCTH,
CTEXNOMETPUYHECKMI KOSPPULNEHT?

Buner 8.
1. YpaBHeHune AppeHnyca.

2. Kak cBa3aHa CKOpPOCTb peakuumn B3anMoaenctens sogopoaa ¢ kmcnoponom (2H2 + 02 = 2H20),
BblpaXeHHas no BoOOPOAY CO CKOPOCTAMM 3TOW peakuunm, BblpaXeHHbIMU NO APYrUM KOMMOHEHTaM?

3. BeuwecTtBo pasnaraetTcya OAsyMs napanneibHbiMU NYyTAMUA C KOHCTAHTaMM CKOPOCTK k1 n k2. Kak

BbIYUCUTb PA3HOCTb SHEPrum akTMBauumn aTux Asyx peakuuun, ecnu npu T1 k1/ k2 = a, a npn T2 ki/
k2 =Db?
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4. Mpnmennma nn TAC K peakumsam B pacTteopax?
5. Y10 03HavaeT ?TpaHCMUCCUOHHBIA KO3AUUMEHT?? BO3MOXHbIE MPUYNHBI €r0 NOSABNEHNSA?
6. Boison 13 cpasHeHns TAC n TTC (peareHTbl MHOrOaTOMHbIE MONEKYNbI).

7. KnHeTtuka reteporeHHo-kaTanutnieckmx peakunii. MoHomMonekynsipHble peakumm. MNpu kakux
YCNOBMSX CKOPOCTb ByAeT 3aBnCeTb OT KOHUEHTpauun agcopbara.

8. KnHeTnyeckune KprBble (OEPMEHTATUBHOW PeaKLMN C KOHKYPEHTHBIM UHIMOVMPOBaHMEM.

9. N3oTepma JlaHrmiopa. OCHOBHbIE Npeanocbinku. Kak 3aBUCUT CKOPOCTb aacopbumnmn ot cTeneHun
3anonHeHus. YpaBHeHue J1aHrmopa. Mpn kakux ycnoBusix cTeneHb 3anonHeHms byoet
MakCUManbHOMW.

10. Yemy pasHa 30C uenn, coctaBneHHoON 13 ABYX 3N1eKTPOA0B, NOTEHUUas bl KOTOPbIX,
COOTBETCTBEHHO, paBHbl -1 B 1 -3 B?

11. 3aBUCMMOCTb MONbHOW 3N1EKTPOMPOBOAHOCTU CUMbHbIX 3N1EKTPONUTOB OT
KOHueHTpauun.(HaprncoBaTb 1 06bACHNTD )

12. TepMO,EI,I/IHaMI/IKa ranbBaHM4eCKoro anemMeHTa.

13. Hapucyinte rpadonky KOHLEHTPALNOHHOM 3aBUCMMOCTN YAENbHON U MOSIbHOM
9NEKTPONPOBOLAHOCTEN, CTENEHN M KOHCTaHTbI AMCCouMaLmnmmn MypaBbUHON KUCNoTbl. Kakas na
NepeyYnNCneHHbIX BENNYNH HE 3aBUCUT OT KOHLIEHTPALMK KMCNOTbI?

14. Kakme naHHble Heobxoaumbl ans pacyeta SC ranbBaHWY4ECKOro 3NEMEHTA C NMOMOLLbIO
ypaBHeHus HepHcra.

15. Hapucyiite kKnHetudeckne Kpueble 4ns 06patuMoii peakumm, Koraa KOHCTaHTa paBHOBECUS
6onble eanHNLbI.

Bunert 9.
1. KuHeTnyeckune ypasHeHnsa ons napannenbHblX peakumin 1 nopsaka.

2. KuHeTtunyeckas cxema peakumm nasectHa A B, B + C D. YcTtaHoBUTe 06WWnii KUHETUYECKIIA
NopsaoK peakumm Npu HU3KNX KOHUEHTPaLUNSX NCXOOHbIX BELECTB.

3. KakoBa TeHAEHLMS BMEHEHUS cTepuyeckoro doaktopa P npu yBennyeHnm maccobl pearmpyowmx
BewecTB?

4. Ha xakux noctynatax ocHosbiBaetcs TI1C?

5. PaaMepHOCTb U NpMMEpPHbIE YNCNEHHbIE 3HAYeHNs Z (0buee YnCno CTONKHOBEHMI). Kakyto
MONEKYNSPHYIO MOAENb UCMONb3YOT NPuW BbiBOAE 00OWEro Yncna CTONKHOBEHNIA?

6. MeToabl OLEHKN aHeprum akTnsauuu. (Mpadonyeckuin n aHanuTUYECKui).

7. Kak, nMesi akcnepmvMeHTasbHble AaHHbIE MO N3MEPEHUIO YAENbHOW 9NEKTPONPOBOAHOCTHN
pacTBopa cnaboi KMCNoTbl MPY pasHbIX PasBeaeHnsx, BBIMUCINTb KOHCTAHTY auccoumnauunm
KNCNOTbI?

8. Paccuutante SC uenun, cocTaBneHHON U3 LIMHKOBOrO U CTaHAAPTHOro BOAOPOAHOro
9NeKTPOoOoB, NpW akTUBHOCTM MOHOB UUHKA, paBHOM 1 (CTaHOapTHbIM NoTeHuman unHka paeeH -0,763
B).

9. Hapucyiite KprByIO KOHLYKTOMETPUYECKOr0 TUTPOBAHNS cnaboil KNCNOTbl CUMTbHLIM OCHOBaHUEM.

10. Y710 03HA4aeT BblpaxxeHne Onsi CKOPOCTN KMCNOTHO-OCHOBHOMO Katanuaa. B kakoit obnactu pH
NpPoOUCXoanT peakums.

11. Y10 Ha3bIBaeTCs yaoenbHOM 3NeKTPONPOBOAHOCTbLIO, Pa3MEPHOCTb.
12. PaamepHoCTb KOHCTaHTbl Muxasnuca-MeHTeH.

13. KuHeTrka reteporeHHo-katanuTnyeckmx peakumin. MoHoMonekynsipHble peakumu. Mpu kakux
YCNOBUSIX CKOPOCTb He OyeT 3aBMCceTb OT KOHLEeHTpauuy agcopbara.

14. PaboTta XMHrMapoHHOro 3nekTpoaa.

15. O6bscHMTE, B 4EM NpPUYMHA PA3NNYMA B 9NEKTPONPOBOLHOCTU BOAHOMO pacTBopa xnopuaa
HaTpus ¢ KoHUeHTpaumert 0.01 monb*n-1 1 BoAbl, €Cnn TeMnepaTypbl PacTBOPOB OANHAKOBBI.

Bunet 10.
1. KnHeTtunyeckne ypasHeHUs onsg nocnenosarebHbix peakunii 1 nopsoka.
2. ®V3NYECKUNA CMbICT MAKCUManbHOW CKOPOCTN PepPMEHTATUBHOM peakuunu.
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3. Kakune akcnepmmeHTanbHble JaHHbie He0bXx0AMMbl Ans onpeaeneHns nopsaaka peakumm?
4. MNpobnembl MOHOMONEKYNSPHbIX peakuuii (TAC).

5. PaaMepHocTb 1 domanyeckunin cmbicn MHOXuTens kT/h B TINC? KakoB YMCNEHHbI NOPSAOK 3TOW
BEMNYUHDI?

6. HTO yunTbiBAET TPAHCMUCCUOHHbBIA MHOXUTENb B ypasHeHun TIC?

7. Hangnte noteHuman BogopoaHoro anektpoga npu pH=9, temneparype 36.6? C n nasneHum
Bogopoda 1 atm.?

8. Yrto Takoe yaenbHas, MONnbHaAsA 3NEKTPONPOBOOHOCTb, NX PA3MEPHOCTU N CBA3b MeXay HUMN.

9. MpuBennTe NpuUMepbl peakLmii 06Lero KUCNOTHOrO 1 OCHOBHOMO KaTanunaa, Cneunguyeckoro
KMCNOTHOrO U OCHOBHOIO KaTanmaa.

10. KnHeTumka reteporeHHo-katanutnyieckmx peakunii. MoHomMonekynsipHble peakumm. MNpu kakux
YCNOBMSX CKOPOCTb ByAeT 3aBnCeTb OT KOHUEHTpauun agcopbaTa.

11. Kak nonaBuTb OenCcTBUE KOHKYPEHTHOrO MHrMbuTopa.
12. 9dbdpekTbl BuHa n [ebas-PanbkeHrareHa.

13. M3otepma JlaHrmiopa. uccoumnaumsa copbarta Ha ABe yacTu. YpasHeHue J1aHrmiopa. Mpu kakmx
YCNOBMSAX CTEMEHb 3anonHeHns ByneT MakCMManbHOM Npu yCnoBux guccoumnanmn.

14. YcTtpoiicTBo 1 paboTa anekTpoaa BTOPOro poaa.

15. UT0 Takoe KoHCTaHTa cocyna?, pa3mMepHoCTb?

bBunet 6

1. MeTonbl onpeaeneHns nopsaka peakumin (Meton noabopa ypaBHeHWIA).

2. KuHetnyeckas cxema peakumm nasectHa A+B X+C, X D. BoiBeanTe ypaBHeEHME CKOPOCTM 3TOM
peakumn ¢ NOMOLLbIO MeToAa CTALMOHAPHbIX KOHLIEHTpaUWA.

3. Yrto o3Havaet TepmuH ?90C7?7? MoxHo nu nameputb 34C BonbTMETPOM?

. [Mpobnembl MoHOMONekynapHbIx peakuuii (TAC). OcHOBHbIE NONOXeHUs Teopumn JInHoemaHa.
. YUTt0 03HavaeT TepMuH ?nyTb peakuun? B TMNC?

. HUTo Ha3bIiBaeTCs yaenbHOM 3NeKTPONPOBOAHOCTbLIO, PA3MEPHOCTb.

. PenakcaunoHHoe 1 anekTpocopeTnieckoe TOPMOXEHNE.

. CTEKNSAHHbIA 3NeKTPOoL.

. ObbsAICHUTE pe3koe NafeHne aneKTPonpPOBOOHOCTN PAaCcTBOPA CUIbHOA KUCNOTbI Npw
HenTpannaauum Wenoybio.

10. Y10 Ha3bIBaeTcH ANEeKTPOaHbIM noteHumnanom?

11. Hapucyiite KnHetudeckne Kpveble onsi 06patuMoii peakLumm, Koraa KOHCTaHTa paBHOBECUS
pasHa 1.

12. PaamepHocTb KOHCTaHTbl Muxasnuca-MeHTeH.

13. KuHetnyeckas cxema peakunmn nasectHa A+B X+C, X D. BoiBeante ypaBHEHNE CKOPOCTU 3TOW
peakumn ¢ NOMOLLbIO MeTOoAa CTAUMOHAPHbIX KOHLEHTPAUWA.

14. Yem 06ycnoBneH MakCUMyM Ha KPUBOM 3aBUCUMOCTU YAENbHON 3NEKTPONPOBOLHOCTM cnabbix
3NEKTPONNTOB OT KOHLIEHTPALMN.

15. YpaBHeHUe, cBSI3blBatoLLEee KOHCTAHTY auccoumaummn cnaboro anekTponura ¢
3/1eKTPONPOBOAHOCTHIO.

16. Kakune 13 nepeymcneHHbIx BEIMYMH MOTYT NMPUHMMAaTL APOOHbIE 3HAYEHWNS: CKOPOCTb peakumm,
nopsaLnoK peakunun, MoNekynspHOCTb peakumm, KOHCTaHTa CKOPOCTU, CTEXMOMETPUYECKUI
KoathdpumumeHT?

Bonpochbl k 3a4eTy CoBpeMEHHbIE MHHOBALMOHHbIE METOAbI B KypCe "BbICOKOMONEKYNSPHbIE
coennHeHnsa"

1. LlenHasa nonumepusaums. TepMoanHammka nonumepusasmm.
MonumepnsaumoHHO-4enonMMepun3aunoHHOe paBHOBECHE.

2. PagukanbHas nonumepusaums. IHMUMmMpoBaHne panvkanbHoi nonumepusaumm. Tunbl
MHULMATOPOB.
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3. PagukanbHas nonnMepunaauns. OcHoBHble 3/IeMeHTapHble CTaaun pagukanbHON NonuMepunsauunm.

4. PagukanbHas nonnMepmnaauns. Knnetuka paJJ,I/IKaJ'IbHOVI nonnMepmnaaunm npmn ManbixX CteneHsax
npespaweHns. OueHka cTeneHu nonnMepmnsaunm N3 KNHETUYECKUX OaHHbIX.

5. BnngHwne TeMmnepartypbl Ha CKOPOCTb pa,ﬂ,MKaﬂbHOVI nonnMepmndaunnn n MONEKynsapHyrO Mmaccy
nonnMmepa.

6. KatnoHHasa nonumepusauns. IHMUMMpOBaHMe KaTMOHHOW nonMmepusaumun. Tunbl UHALNATOPOB.
7. KatnoHHasa nonumepmnsauns. OCHOBHbIE 3NIEMEHTAPHbIE CTAAUN KATUOHHOW NONMMEPM3aLnN.

8. KatnonHas nonnMepmnasauns. KnHeTturka katnoHHoOM nonnMepunsaumnn. OueHka cTeneHu
nonnMepmnsaunnm N3 KNHETN4YEeCKNX OaHHbIX.

9. BnngHwne TeMmrnepartypbl Ha CKOpPOCTb KaTUOHHOW nonnMepunsaunn n MONEKynsapHyo Maccy
nonnMmepa.

10. AHMOHHas nonuMepusauns. IHMUMMPOBaHNE KaTMOHHONM Nonumepusaummn. Tunbl MHALMATOPOB.

11. AHMOHHas nonnMepmnsauns. OcHoBHble 3NeMEeHTapHble CTaann aHWOHHON nonnMepmnsaunn.
I"Ionyqul/le nonnMepos C Y3KMM MONEKYNAPHO-MaCcCOBbIM pacripeneneHnem.

12. AHMOHHas nonuMepusauns. BoipaxeHue ons oueHKM CTeNeHn nonMmepusaumu.

13. MNMonukoHaeHcaumsa. OCHOBHbIE OTANYMS MONUKOHAEHCALMN OT LIENHOM nonnMepmnsaunn.
PaBHoBecHas n HepaBHOBECHas NOMKOHOEHCAUUA.

14. TepmoanHammka nonukoHaeHcauuu. lNonvkoHgeHcaunoHHoe paBHOBECKE.
15. KnHeTtuka nonukoHgeHcauun. BoipaxeHre ons oueHKn cTeneHn nonmMepmusauunn.

7.1. OcHOoBHas nuTeparypa:

1.MeToamnyeckne ykasaHns K MOAroTOBKE N OCDOPMIIEHNIO KYPCOBbIX U AUMNOMHbIX paboT [TekcT:
9NeKTPOHHbIN pecypc] / KasaH. roc. yH-T, XuM. nH-T uM. A. M. Bytneposa, Kad. BbicokoMonekynsp. n
3NeMeHToOpraH. coeauHeHnii ; coct. U. B. MankuHa, A. A. CobaHos, J1. M. BypHaesa, tO. B.
Baxtusaposa, P. A. Yepkacos, B. W. ManknH .? 9nekTpoHHble gaHHble (1 ¢oain: 1,16 M6) .- (KasaHb :
KasaHckuin rocynapcteeHHbIn yHuBepcuTeT, 2009) . 36 c.- 3arn. ¢ akpaHa .- Ansa 7-ro, 8-ro n 9-ro
CEMECTPOB .- Pexum foctyna: oTKpbITbIid

http:/libweb.kpfu.ru/ebooks/07-ICH/07_56_2009_000059.pdf

2. TarapuHos [J.A., Hemtapes A.B. OHnaiH NOUCKOBbIE CUCTEMbI HAY4YHOW MHpopMaumn. /
yuyebHo-mMeToauyeckoe nocobue. - KazaHb: KasaHckuii (MprBonXxckmnin) coenepanbHblil YHUBEPCUTET,
2013. - 30 c. MoapobHocTu: http://kpfu.ru/publication?p_id=72662

3.Jlebyxos B. V. Dun3nko-xmmMmyeckne Metoabl uccnenoBaHms [OneKTpoHHbI pecypc] : y4ebHuK /
Nebyxos B. L., Okapa A. W., NaentoyeHkosa J1. 1. - 9nekTpoH. aaH. - Cl16. : JlaHb, 2012. - 480 c. -
Pexwum goctyna: http://e.lanbook.com/books/element.php?pl1_id=4543

4.Hemtapes A.B., KasbimoBa M.A., BtiopuHa H.H., TatapuHos [.A. MNpaktuyeckne pabotbl No
opraHun4eckomy cuHTtesy. Obwunii npakTukyMm. / yiebHo-MmeToanyeckoe nocobue - KasaHb: KaszaHckuii
(Mpusonxckuin) benepanbHbi yHuBepcuteT, 2013. - 79 ¢. Pexum gocrtyna:
http://kpfu.ru/publication?p_id=77299

5. KoHtoxos, B.FO. Xpomatorpacdums [SnekTpoHHbI pecypc] : y4ebHuk / B.KO. KoHIOX0B. - OnekTpoH.
naH. - CaHkT-lMeTepbypr : laHb, 2012. - 224 c. - Pexum goctyna: https://e.lanbook.com/book/4044
6. BactokoBa, A.H. Tvnosble pacyeTbl N0 OM3NYECKON N KONNOUAHON XMMUWN [DNEKTPOHHbIN pecypc]
: y4ebHoe nocobue / A.H. Bactokosa, O.I1. 3apayuHa, H.B. HacoHosa, J1./. MNepenénkuHa. -

OnekTpoH. faH. - CaHkT-MeTepbypr : laHb, 2014. - 144 c. - Pexxum gocTyna:
https://e.lanbook.com/book/45679

7.2. JlononHuTenbHasa nuteparypa:
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1. ByaHwukos, ".K. MoandunumnpoBaHHble 3M1eKTPOLbl AN BONbTAMNEPOMETPUM B XMMUK, Bonormm un
mMenmumHe [OnekTpoHHbI pecypc] / I.K. byaHukos, [".A. EBTiornH, B.H. MaiicTpeHKo. - OneKTpoH.
naH. - Mockea : Mapatenbcteo 'Jlabopatopus 3HaHui', 2015. - 419 c. - Pexum goctyna:
https://e.lanbook.com/book/90273

2.MartemaTtmyeckas obpaboTka pe3ynbTaToB XMMUYECKOr0 9KCrepuMeHTa: Y4ebHo-MeToam4eckoe
nocobue [OnekTpoHHbI pecypc] / H.A.Ynaxosuny, M.MN.KyTtbipesa, J1.I.lWainaposa, tO.M.CanbHukos.
- KagaHb: KasaHckun (Mpueonxckuin) penepanbHbii yHueepcutet, 2010. - 60 ¢. Pexum goctyna:
http://kpfu.ru/docs/F910466741/Mat_ekperiment.pdf

3.PanaeBa 5.I'. Word 2010: Cnocobbl 1 MeToabl cO30aHNs NPOecCUoHanbHO 0POPMIIEHHbIX
LLOKyMeHTOB: Y4yebHoe nocobue / .. Papaesa. - M.: ®opym: HALL UHDPPA-M, 2013. - 160 c.
Pexum goctyna: http://znanium.com/bookread.php?book=402060

4.llabapos, KO.C. OpraHnyeckas xumMusi [OnekTpoHHbI pecypc] : y4ebHuk / O.C. Labapos. ?
OnekTpoH. aaH. ? CaHkT-lNeTtepbypr : NlaHb, 2011. ? 848 c. ? Pexum poctyna:
https://e.lanbook.com/book/4037

5.9nblweHbpoiix, K. MetannoopraHmyeckas xumms [OnekTpoHHbIn pecypc] : yueb. nocobue -
OnekTpoH. faH. ? Mockea : Napnatenbcteo 'Nlabopatopus 3HaHuin', 2017. - 749 c. - Pexum poctyna:
https://e.lanbook.com/book/94112

7.3. UHTepHeT-pecypcChbl:

€Xe[HEBHble HOBOCTM O OOCTUXEHUAX B XUMUU -
http://www.sciencedaily.com/news/matter_energy/chemistry/

WHHOBALMM B XMW NONUMEPOB - http://www.polychemistry.com/

HOBOCTM U3 MMpa MHHOBauUun B xummum - https://connect.innovateuk.org/web/chemistryinnovationktn
nepuoamyeckuii 0630p MHHOBaLMI B xummnu - http://www.rsc.org/chemistryworld/

cant Komuteta CLUA no nHHoBaumam B xumum - http://www.americanchemistry.com/Innovation

8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHne agucumnnuHbl "CoBpeMeHHble MHHOBALMOHHbIE METOObI B XMUW" Npeanonaraet
NCNONb30BaHNE CNeayolero MaTepmnanbHO-TEXHNYECKOro obecneyeHmns:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON YyNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobor Bnaeo n ayamo
NHCpopMaLUK, NONy4EHNS 1 Nepenayn dNeKTPOHHbIX JOKYMEHTOB. TnoBas KoMnnekTaums
MyNbTUMEOMNIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
MPOEKLMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMBI, a TAKXe MHTEPAKTMBHOW TPpMOYHbI MpenonaBaTens,
BK/IOYaoLWen Ta4-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepCOHaNbHbIA KOMMbIOTEP
(C TexHUYecknMm xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaeneHus 060pynoBaHNEM, UHTEPGECHI
noakntoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonasaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLUEHHbIM paboynm MecToM npenonasartens. lNpenonasaTenb MMeET BO3MOXHOCTb NErko
yrnpaBnsiTb BCE CUCTEMOWN, HE OTXOAS OT TPMOYHbI, YTO MO3BONSIET NPOBOAMTDL NEKLUN, NPaKTU4eckne
3aHATUSA, Npe3eHTaumm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUbl ayAMTOPHON Harpy3km
oby4varowmxcs B yooOHON 1 AOCTYNHOW ONst HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
MHTEPaKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCNe C MCMONb30BaHMEM B NpoLecce 0byyeHns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeguinHas ayautopus TakXke oCcHaleHa WupoKOrnonoCHbIM
LOCTYNOM B CeTb MHTEepHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.
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KomnbloTepHbIli knace, npeacrasnsowmii cobor paboyee MecTo npenofasatens u He meHee 15
pabo4mnx MECT CTYLEHTOB, BK/IIOHAIOLWNX KOMIMbIOTEPHbIV CTOM, CTY/, NEPCOHANbHbIA KOMMbIOTEP,
NIMLLEH3NOHHOE NporpamMmmMHoe obecneyeHne. Kaxabiii KOMMbOTEP MMEET WNPOKOMOMOCHBIA OOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTEpPbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON ceTn KDY n
HaxogaTcsa B €ANHOM JOMEHeE.

MNepcoHanbHble KOMMNbIOTEPLI, MPOrPaMMbl MO XMMUYECKUM pacyeTam

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHnto 04.03.01 "Xumunga" n npodomnio noarotoBkn OpraHn4eckas Xumms .
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