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BBEJEHHUE

N3ydenne qucumminHel «XHMHYeCKasi KHHeTHKA U KaTaJu3» Iperosaraet

(hopMHpOBaHKE Yy ACTIUPAHTOB

- 3HaHUH B 00JIACTH COBPEMEHHBIX TEHICHIIMH B 0071aCTH XMMUYECKON KUHETUKHU U KaTajn3a,
UX IPUMEHEHUS 714 1ieiell o0ecrieueHus: ydeOHOro npolecca 1 HayyHO KOMMYHUKALNN;

- COBPEMEHHOI'0 HAay4HOI'O0 MHPOBO33PEHHUS, PA3BUTHE TBOPUYECKOTO €CTECTBEHHOHAYYHOTO
MBIIIUICHUS, OBJIAJCHHE COBPEMEHHBIMH METOJAMH HAy4YHBIX HCCIICJJOBAHUN B OOJIACTH XUMHH
pacTBOpOB,;

- HaBbIKa CAMOCTOSITEIIFHOTO PEIIeHUsI TPO(PEeCCHOHATBHBIX 3a/1a4, CBA3aHHBIX C H3yYeHUEM
MEXaHHU3Ma U IyTeH YNpaBJIEHUS CKOPOCTBHIO IPOLIECCOB U BHIXOAA MPOJYKTA MPU OPraHU3ALUU
CHUHTE3a HOBBIX BEIIECTB, TEXHOJOTMYECKHX TMPOILIECCOB, NpPH pEHIeHUMH Hay4dyHBIX 3a/jay
MEXIUCLHUIIIIMHAPHOTO XapaKTepa;

- IPEACTaBIEHUNH U TPAKTUYECKOTO ONbITA O KHUHETHKE MPOLECCOB, HEOOXOAMMBIX IS
COCTaBJICHUSI MAaTE€PHAJIbHBIX U TEIJIOBBIX OaJlaHCOB TEXHOJOTHYECKHUX IPOILIECCOB, MPEACKAa3aHUs
BBIXOJ[a XUMUYECKHUX PEAKIINN;

- HaBBIKOB TNPAKTUYECKOTO IMPUMEHEHHUS pacueToB U AKCHEPUMEHTAJIbHOIO MCCIIEI0BAaHUS
KMHETUYECKUX IapaMeTpoOB IMPOLIECCOB, ONPEAENEHUs ONTHUMAJIbHBIX YCIOBUU TMPOBEACHUS
XUMUYECKUX PEAKIUH.

CamocTosrenbHas paboTa HalpaBiieHa Ha YIi1yOJIeHHEe U 3aKperyIeHHe 3HAHUH, TIOJTydeHHbIX
Ha JIGKOUSAX M MPAKTHUECKUX 3aHATUAX, @ TakkKe BbIPAOOTKY HABBIKOB CAMOCTOSATEIHHOIO
MPUOOPETEHUSI HOBBIX, IOTIOJHUTENBHBIX 3HAHUH, TOJrOTOBKY K NMPEACTOSIINM Y4€OHBIM 3aHATHSIM
U IPOMEXYTOYHOMY KOHTPOJIIO.

CamocrosiTenpHas paboTa — oOs3aTeNbHAs M HEOThEeMJIEMas dYacTh Y4YeOHOW paboThI
acrupaHTa, HallpaBJICHHAS HA:

- cUCTEeMaTHu3alluIo, 3aKperieHue, yrIyoJieHue U PaclIupeHne TMOJyYeHHbBIX TEOPETHUYECKUX
3HAHUM U MPAKTUYECKUX YMECHUH;

- popMuUpOBaHUE YMEHMH UCHOJB30BaTh pa3iMyHble HWHQPOPMAIMOHHbIE HCTOYHHKHU:
HOPMAaTUBHYIO, IPABOBYIO, CIIPABOYHYIO JOKYMEHTALMIO U CIELHUAIBHYIO JTUTEPATYPY;

- pa3BUTHE MO3HABATEJIBHBIX CIIOCOOHOCTEH, TBOPYECKON MHUIIMATUBBL, OTBETCTBEHHOCTH U
OpraHMU30BaHHOCTH;

- pa3BUTHE UCCIEN0BATEIILCKUX YMEHUN;

- MpuoOpeTeHrne HaBbIKOB B MPEIO/IaBaTEIbCKON JEeSITeTbHOCTH

B pesynprate wW3ydyeHHs OUCHUIUIMHBI OOydYalolIUHCA JOJDKEH JIEMOHCTPUPOBATH
CIOCOOHOCThH ¥ TOTOBHOCTD

— 8 HAYUHO-UCCIe008AMENbCKOU 0esIMebHOCU 8 00IACMU XUMUU U CMEHCHBIX HAVK
KPUTUYECKH aHAIM3UPOBATh U OLIEHUBATH COBPEMEHHBIE TEXHUYECKHE W HAay4HbIEC TOCTUKEHUS, B
TOM YHCJI€ B MEXIAUCHMUIUIMHAPHBIX 001acTAX; coOMI0AaTh MpaBuiIa MEXIYHAPOJAHOTO HAYYHOTO
OOLIEHUST M COTPYAHUYECTBA, MPUHIUIBl aKaJEMUYECKOW STUKM U JIMYHOM OTBETCTBEHHOCTH
YUEHOT0;

— 8 NPeno0oasamenbCKou 0esimebHOCU 8 00IACU XUMUU U CMENCHBIX HAYK
MIPOBOJUTH OCHOBHBIE BHJbI y4EOHBIX 3aHSATHUH B paMKax CBOEH CHENMaIbHOCTU; COONIOAATH
IIpaBWJIa M HOPMBI NEAATOTMYECKOM H3TUKM M JIMYHOW OTBETCTBEHHOCTH IIPEIOJABATEIS;
IUTAHUPOBATh U pelaTh 3a7a4yl cOOCTBEHHOTO NMPO(ECCHOHAIBHOTO M JIMYHOCTHOTO pa3BUTHS B
Me1aroruyeckoM, OOIIEeTEXHNUECKOM, OOIIEHayYHOM U COLIMATbHOM KOHTEKCTaX.

CamocrosTenbHas paboTa 1Mo JTUCHUIIMHE «XHMHUYeCKasi KHHeTHKAH KATAJIU3» BKIOYaeT
MOJTOTOBKY K 3KCIIEPUMEHTAIBHBIM W TEOPETHYECKUM paboTaM M HU3ydeHHE JOMOJHHUTEIbHBIX
MaTepualioB. B MeTOaMuUecKHX yKa3aHUSAX ONMCHIBAIOTCS JEWCTBUS, KOTOpbIE HEOOXOIUMO
BBITIOJTHUTh B paMKaX CaMOCTOSITEIbHOW PaOOTHI.



1. TEMATHKA CAMOCTOSTEJBLHOM PABOTBI

Ne HaumenoBanue .
TemaTuka camocTOATEJILHOH PadOTHI
n/n pasaena JTUCHUIINHBI
1 | Ucnonb3oBaHne XMMHYECKON CoBpemMeHHbIE TOAXOAbl K M3YyYEHHI0 KHHETHKHU
KUHETHKH JUIS OTIMCAHUS U (U3UKO-XMMHUYECKUX MPOLIECCOB
ONITUMU3AINH XUMUYECKAX
peakuui
2 | YpaBHeHus GpopMaibHOU Mertoas SKCIIEPUMEHTAILHOTO ompeieICHUs
KUHETHKH TPOCTHIX PEAKIINA MeXaHn3Ma U TopsaKa peakiuil. AmnmapaTypHoe
OCHAII[EHHE.
3 | Onmcanue CIOXKHBIX [IpumeHeHre TeOpeTUYECKUX MPEACTaBICHUNH O
TOMOT€HHBIX ITPOLIECCOB KUHETUYECKMX 3aKOHOMEPHOCTSIX Il MOAETUPOBAHUS
TE€XHOJIOTMYECKHUX MPOLIECCOB
4 | KuneTnka rereporeHHbIX CoBpemeHHbIE METOABI H3yueHUs AuDPy3MOHHBIX
CHUCTEM; JIEKTPOXUMHUUYECKHE npoueccoB. CriocoObl ynpaBieHus nuddysueit
peakuuu
5 | Kunernka kaTaluTHYECKUX CoBpemMeHHBIE ~ METOJMKH  pa3pabOTKU  HOBBIX
peakuuit KaTaIUTUYECKUX CUCTEM

N3ydate Kypc peKOMEHAYETCs 0 TeMaM, MPEIBAPUTEILHO 03HAKOMHUBIIHUCH C COJICPKAHHEM
KOKIOW M3 HUX 10 mporpamme. [Ipu mepBOM YTEHUHU CIIEIYyeT CTPEMHTHCS K TOJYYCHHIO OOIIero
MIPEJICTaBJICHHsI 00 U3JIaraeMbIX BOIIPOCAX, a TAKXKE OTMEUATh TPYIHBIC IIH HESICHBIC MOMEHTHI. [Ipu
MMOBTOPHOM HM3Yy4CHUH TEMbl HEOOXOJMMO OCBOUTH BCE TCOPETHUYCCKUE IMOJIOKCHUS M TOIXOIBI K
PEIICHUIO MPAKTHICCKUX 3a/1ad.

Jlst 6oee 3(pPeKTHBHOTO 3aIIOMUHAHMSI M YCBOSHHS H3y4aeMOTO MaTepuala, MmoJjie3Ho UMETh
pabouyro TeTpaab (MOXKHO HCIIOJIb30BaTh JICKIIMOHHBIA KOHCIIEKT) U 3aHOCHTh B HEC OCHOBHBIC
MTOHATHS, HOBbIC HE3HAKOMBIC TEPMHHBI M Ha3BaHUS, MATEMAaTHYCCKHE 3aBUCUMOCTH U UX BBIBOJIBI H
T.11. BecbMa 1enecooOpa3sHO MBITAThCS CHUCTEMATH3MPOBATh YYEOHBIM MaTepuay, IPOBOIMTH
00001IeHre pa3HOOOpa3HbIX (AKTOB, CBOJUTHL WX B TaOmuipl. Takas MeTonuka oOJerdaer
3allOMHUHAHUE U YMEHBIIACT 00heM KOHCIIEKTHUPYEMOT0 MaTepHalia.

N3yuas Kypc, MOJE3HO OOpamiarbCsi U K MPEAMETHOMY YKAa3aTelll0 B KOHIIE KHHTH U K
riioccapuro (ciaoBapro TepMHHOB). [Toka TOT WM MHOM pa3zien He YCBOECH, MEPEXOIUTh K U3yYCHUIO
HOBBIX pa3/ieNioB He cienyer. KpaTkuii KOHCIIEKT Kypca OyJeT MoJie3eH P MOBTOPEHUHU MaTepralia
B [IEPUOJI TIOATOTOBKU K TIPOMEKYTOYHOM aTTECTAIIHH.

2. IOAI'OTOBKA K IPAKTUYECKUM 3AHATUAM

OcHoBHas ICJIb MMPAKTUYCCKUX 3aHSATHH — CBS3aTh TCOPCTUUCCKUEC 3HAHUSA C HpaKTquCKOﬁ
ACATCIBbHOCTEBIO. HpaKTI/I‘leCKI/Ie 3aHATUA qepeayroT pa3BUTHC HaBBIKOB BBITIOJTHCHU A
OKCIICPUMCHTAJIBHBIX U TCOPETHICCKUX HCCIeI0BaHMUH. HpI/I BBIIIOJIHEHUH UCCIIECA0BAaHUI ACIIUPAHT
IoAroTaBJIUBACT OTUCT.



No HaumenoBanue .
TeMaTuka NPAKTHYECKUX 3AHATUI

n/n pasjaeiia JUCUMILIMHBI
Hcnonb30BaHME XMMHUYECKOMN DKCIEepPUMEHTAIBHOE OITpeICIICHNE
1. KUHETUKH JIJIs1 OTTMCAHUS U KMHETUICCKUX T1apaMETPOB

OIITUMH3alIM XUMHYCCKHUX peaKuHﬁ

9 YpaBHeHHs] POPMATEHON KHHETHKU ITonxonamr K MaTEMaTUIECKOMY
' IIPOCTBIX PEAKIUI MOJEJIIMPOBAHUIO MEXAHNU3MA PEAKLUN
3 OnucaHue CI0KHBIX TOMOTE€HHBIX Meronasl MOJIECIINPOBAHUE CJIOKHBIX
' IPOLIECCOB XUMHYECKUX PEAKIUI
KuneTtnka reteporeHHsIX CUCTEM; Teopernueckue MpeACTABICHUS O BUIAX M
4. JNEKTPOXUMHUUYECKHUE PEAKIIUN MOJETUPOBAaHUU TU(PPY3UOHHBIX MPOILIECCOB.
3aKoHbI M 3aKOHOMEPHOCTH MacconepeHoca
5 KuneTnka KaTaIMTHYECKUX peaKui [IppuMeHeHNEe KATAIUTUYECKUX pPEakuuid B

Hedre-razonepepaboTke

ACHI/IpaHTBI JOJIXXKHBI ITPUXOJUTH HAa MPAKTHYCCKOEC 3aHATHE 3apaHeeC MOATOTOBJICHHBIMH. HpI/I
IMOATOTOBKE K SKCIIEPUMEHTAJIBHBIM HUCCIICIOBAHUAM H€O6XO)II/IMO O3HAKOMUTHCA C METOAUYCCKUMHN
YKa3aHHUAMHU K UX BBITIOJHCHUIO U YACHUTD!:

- TIeJTh pabOTHI;

- coJiep>KaHue padoTHI;

- MpaBuJia TEXHUKHU 0€30MacHOCTH;

- MIOPSI0K BBITIOJTHEHUS pabOTHI;

- pe3yNbTaThl, KOTOPBIE JOJIKHBI OBITh MOTYYEHBI B IIPOIIECCE BHIOIHEHUS pabOTHI;

- TpeOOBaHUA K OTUYETY 10 paboTe.

[lepen BbIMOJIHEHUEM SKCIIEPUMEHTAIBHBIX UCCIEAOBAHUN aCIIMPAHThI JOJKHBI MOTYyYUTh K
Hel gonyck. [lns nomycka TpedyeTcsi 3HaHuEe TEOPETHUECKHUX OCHOB BBIMOJIHAEMOM paboThI, X0/1a ee
BBITIOJIHEHUS, TOPS/IKA 3aHCH U 00pabOTKU pe3yabTaTOB U3MEPEHUI U BHIYMCICHUS TOTPEIIHOCTEH,
HaJIM4ue MPOTOKOJAa BEACHHUS SKCIEPUMEHTa, COJEpPKAIIero HeoOXOIMMbIe MCXOJHBIE TaHHbIE U
TaOJIMLIBI 715 3aMUCH SKCIIEPUMEHTAIBHBIX JAHHBIX.

[locne momyueHust JOMycKa AaCHUPAHTHI MPUCTYMAIOT K BBIMOJIHEHHIO SKCIIEPUMEHTOB.
[TonyueHnHble pe3yabTaThl IKCIEPUMEHTA JO0KHBI ObITh cpa3y 3aHeceHbl B MPOTOKoI. OH MOJKeH
OBITh BBIMOJHEH M0 BO3MOXKHOCTU aKKYpaTHO, B MPOTOKOJ HEOOXOIMMO 3aHECTH HCIOJIb3yeMOe
o0opy/noBaHUE, PEaKTUBBI, BCE SKCIIEPHUMEHTAJbHbIC JaHHBIC, KOHIIEHTPAIMU HCIOJIb30BAHHBIX
pacTBOpoB H Jip. B KoHIIE paboThl 3KCTIEpUMEHTANBLHBIE JaHHBIE TPEIbSIBIISIIOTCS MPENoIaBaTeNio.
[IpoTokou sSBASIETCS HEOTHEMIIEMOM YacThIO OTYETA U JIOJKEH OBbITh MOANKCAH MPEroaaBaTeieM ¢
yKa3aHUEM JaThl BBINOJHEHUS paloThl. VcmpaBneHus, MOATUPKU, KOPPEKTOp B MPOTOKOJIE HE
nomyckatorcsi. HoBble M3MepeHus JOKHBI 3aHOCUTHCSI HIKE MPEXKHUX U OIMSITh MOAMUCHIBATHCS
npenoaBateneM. OTyeT 6e3 MOANMCAHHOTO MPOTOKOJa Ha MPOBEPKY HE MPUHHUMAETCs, a paboTa
BBITIOJTHSIETCS] BHOBD.

3. PEKOMEHJALIMU K O®POPMJIEHHIO OTYETA

OT4er NO NPAKTUYECKOMY 3aHATHIO BMECTE C IPOTOKOJIIOM CIAETCsl MPENOJAaBATEII0 HE
Mo3/IHee Hauana ciexyoomero 3aHaTus. OTdyer Oo/bKeH ObITh O(OpPMIIEH B COOTBETCTBHM C
WH/IMBUYAIbHBIM 33/IaHUEM COTJIACHO METOJAWYECKUM YKa3aHHSIM K KOHKPETHOW paboTe U JOJIKEH
COJIEpKaTh CIIEIYIOIINE YaCTH:

1. Ha3Banue paOoThI.



2. Kpatkoe onucaHnue CymHocTd paboThl (CO CChUIKAMH Ha JINTEPATYPHBIE HCTOYHHUKH)

2. llens paGoTHI.

3. [lepeuncnenne 060pynOBaHUS, PEAreHTOB, MHBIX HCTOYHHUKOB

4. Xox 3KcriepuMeEHTa UM KPATKOE ONMMCAHUE METOIMKH TEOPETUUECKUX HCCIEA0BAHNM.

5. DKCIEpUMEHTaIbHbIE JaHHBIE UM UCXOJIHbIE JAaHHbBIE JJIsl MOJIEIIUPOBAHUS.

6. O6paboTKa SKCIEPUMEHTAIBHBIX JaHHBIX UM COOCTBEHHO MOJAEIHPOBAHUE TTPOLIECCa.

7. BbIBOI.

TekcT U ero pa3menieHne Ha CTPaHUIEe

Otuér BBINONHAIOT HA JucTax (popmara A4 (pasmepom 297x210 mm). JlomyckaeTcss Kak
OJIHOCTOPOHSIS, TaK U BYXCTOPOHsIS neyarhb. [1ons pekoMeHayeTcsl yCTHA0BUTh BEpXHEE, HUKHEE —
2 cm, ipaBoe — 1,5 cm, teBoe — 2,5 witu 3 cM. OcHoBHO# mpudT Tekcra — Times New Roman, pasmep
12 unu 14 nT, HauepraHue oObIYHOE. BbIpaBHHMBaHME TeKCTa — [0 IIMPUHE CTPAHUIBL,
MEXTyCTPOYHBIN HHTEPBAJI — MOJYTOPHBIN. AO3aIlbl B TEKCTE HAYNHAIOT OTCTYIIOM, PaBHBIM 1,25 cM.

Pa3nessl, moapasaesibl 1 MyHKTBI

TekcT nokyMeHTa JenuTcs Ha pa3jenis U nojapaszensl. Pa3nens! J0KHBI HUMETh TOPSAAKOBBIE
HOMEpa B TIpejiesiax BCEro JOKyMeHTa, o0o3HaueHHbIe apabckumu 1udpamu. Homep moapaszgena
COCTOMT U3 HOMEPOB pa3zenia U Mopasena, pa3AeaeéHHbIX TOUKON. Pa3iensl v moapa3aensl JOIKHbI
MMETh 3aroJIOBKHM, KOTOpPbIE YETKO M KPATKO OTPAXalOT COJEp)KaHWE pasJieioB M TOJpa3/esoB.
3aroI0BKM HAUMHAIOTCS ¢ POMUCHON OYKBBI 0€3 TOUKH B KOHIIE M 0€3 moquépkuBanuil. Paznenst u
MO/APa3/IeNIbl MOTYT COJIEP’KaTh OTJENbHbIE MYHKThI, KOTOPblE HYMEpPYIOT MO TOH XK€ cXeMe, 4To U
nojipasaenbl. [TyHKTbI Ha3BaHUM KakK MPAaBUJIO HE UMEIOT.
IIpumep popmupoBanus pasaena, moapasjesia i MyHKTOB BbINOJIHEHHUS IKCIIEPUMEHTAa

3 BoinoJiHeHne padoThl

3.1 llpuroroBJieHne padoyero pacTBopa coJiu KeJje3a

3.1.1 B MapkupoBaHHBI XUMHUYECKHI CTakaH OTOOpaTh MOPIMIO CTaHIAPTHOTO pacTBOpa
coJiu xxkene3a 00beMoM o0koJio 10 mit.

3.1.2 I3 XxuMuuyecKoro crakaHa B MEpHYIO KoJi0y oOvemMoM 200 M MEpHOM NHUIETKON
BMECTUMOCTBIO 5 MJI 0TOOpaTh 5 MJI CTAaHAAPTHOTO PACTBOPA COJIM XKeJe3a.

3.1.3 JloBecTu ypOBEHb KUJIKOCTH B MEPHOMN KOJIOE TUCTUILTUPOBAHHOM BOJIOM JJO METKH.

3.1.4 3akpbITh KO0y IPOOKOM M MepeMeniaTh pacTBOp, MEPEBOPAUNBAsI MEPHYIO KOJIOY HE
meHee 40 pas.

Dopmy.ibl

@opmysoil CUMTaIOT JIIOOYIO MOCIEI0BAaTeNIbHOCTh, COCTOSIIYI0 HE MEHee, YeM M3 JBYX
CUMBOJIOB, KOTOpasi He SBJISETCS CIOBOM B KakoM-MuOo si3bike. Jlns pammcelr ¢gopmyn
PEKOMEHI0BaHO MpUMEHSTh BcTpoeHHbie B Microsoft Office penaktopsr popmyst. Pazmep cumBosios
B (QopMmyrnax IOJKET COOTBETCTBOBATH pa3Mepy OCHOBHOro mpudra. HemocpeactBeHHo mon
(bopMynnoil MPUBOJAT MOSCHEHHS] CUMBOJOB M YUCIOBBIX KO3(pduumeHToB. OOBIYHO JTaTUHCKUE
OyKBBI B popMysax BeIIENAIOT KypcuBoM. Kaxtyro popmMyiy 3anuchIBalOT Ha HOBOM CTPOKE.

ITpumep.

KoH1eHTpanuio kaTHoHa MeTaljla B paCTBOPE BBIYUCIISIOT 1O hopMmyste:

_ SV

C :
Vv

a

rae Cr — koHueHTpanus Tpuiona b (0,05 monb/n); V1 — 3kBUBaneHTHBIN 00beM TpuiioHa b, mit; Va —
00BeM MpoObI, B3ATHIN I OTIPEeNICHNs] KOHIIEHTPAIIMU KaTHOHA MeTaia, Mi, Va = 5 ML



@opMyIel B TEKCTE MPH HEOOX0AMOCTH HyMepyroT. Hymeparus MoxeT ObITh CKBO3HASI.

Tabamubl

Talnuiel KCTIONB3YIOT IS 3aMIMCH TIEPBUYHBIX PE3Y/IbTATOB 3KCIIEPUMEHTA, IpH 00padoTKe
pe3yJIbTaTOB IKCIEPUMEHTA, IPU CUCTEMATU3aLUN CBEACHUN U T.II.

[Tpu HEoOXoaMMOCTH TabIHMIBI HYMEPYIOT. Y I00HO HCIIOJIB30BaTh CKBO3HYIO HYMEpAIHIoO.
®opmar mpudra TabIUIBI 0OBIYHO COOTHOCHTCSI ¢ OCHOBHBIM TeKCTOM. [Ipu mepeHoce Tabmull Ha
CIIEAYIOIIYI0 CTPAaHHUILy TOBTOPSIOT «TOJIOBKY» TaOmumbl. TaOmuIbl peKOMEHAYeTCs CHaOXaTh
3aroJIOBKaMH, OTPKAOIIMMHI Ha3HAYCHUE U COJIEpKaHNE TaOIUIIBI

IIpumep opopmieHust TaOJIMLBI

Tabmuma 1 — OcHOBHBIE CBEJICHHSI O TIPOBEACHNUN SKCIIEPUMEHTA

Macca HaBecku yris g, T

HaumenoBanwne c1a00ii KUCIIOTEI

Xumunyeckas popMmya ciaboi KUCIOThI

OpueHTHPOBOYHASI KOHLIEHTPALUs c1a00i KUCIIOTHI, MOJIb/JI

KonuenTpanus pactsopa menodu CnaoH), 9KB./1

O0BeEM aTMKBOTHI CIIA00H KUCIOTHI Va, MII

Tabnuma 2 — Pe3ynbTaThl THTPOBaHMS TIPOO

Ne xon6b1 | Bpems, MuH. | VNaoH, MIT Ne kon6BI Bpewmsi, muH. VNaOH, MIT
1 0 21,2 6 15 19,2
2 3 20,4 7 18 19
3 6 19,9 8 21 18,8
4 9 19,7 9 24 18,6
5 12 19,5 10 27 18,6
11 30 18,6
Pucynkn

KommuecTtBo I/IJ'IJ'IIOCTpaI_[I/Iﬁ JOJDKHO OBITh JOCTAaTOYHBIM JIsI IIOSICHCHHSA TCKCTa.
I/IJ'IJ'IIOCTpaI_[I/II/I JOJDKHBI HaAXOAUTBHCSA IIOCIIC 86331_[21 C IIEPBLIM YIIOMHUHAHHWEM O PHUCYHKE. PI/ICYHKI/I
HYMCPYIOT. yI[O6HO HCIIOJIB30BAaTh CKBO3HYIO HYMCEPAIMKO PUCYHKOB. Ka)K,I[Hﬁ PUCYHOK OOJICH
HUMCETh HA3BAHUC WJIN NMOAPUCYHOUHYIO IIOAMUCH, KOTOpAad KPAaTKO OTPAXKACT COACPKAHNC PUCYHKA.
HpI/I HaJU4YMY HECKOJBKMX 3aBHCHMOCTEH Ha PUCYHKEC IMPUHATO HUCIIOJIb30BATh <«JICT'CHAY»,
pacnoyiaraeMyr0 HENOCpEACTBECHHO Ha PUCYHKE WU PAAOM C HUM. Ecan PUCYHOK IIPpEATIOJIaract
AIllIIPOKCUMAIIUIO Fpaq)I/I‘ICCKI/IX SaBHCHMOCTCﬁ, TO B HCKOTOPBIX CIy4asaX AOIIYCTHMO pamoJaratb
YpaBHCHUA allIIpOKCUMAIUU HCIIOCPECACTBECHHO HAa PUCYHKE.

IIpumep opopMiIeHUS PUCYHKA



InCy/C, InC/
d nC,/C,
0,18 * D”ls | y = 0,0086x - 0,0009
0,16 * ’ R?=0,9848 P
0,16 4 s

0,14 * 0,14 :
0,12 A 0,12
0,1 4 )
0,08 - . 0,08
0,06 -
0,04 - 0,04 4

0,06 4

0,02 4 0,02 1

0 T T T T d a r T T T |
0 5 10 15 20 t, MMUH. 0 5 10 15 20 t, MUH.

Pucynok 1 — [NocTtopoeHue rpadhudeckoi 3aBUCUMOCTH B TIPSANOIOKECHUH BHEITHEH muddy3un u e€ oopadoTka.

[IpoBepka oTuéra

[IpenogaBaTens npoBepseT OTYET U MOKET BO3BPATUTh €r0 JJIsl HCIIPABIIEHUS OLINOOK JINOO
JUIs Tiepesienku paboTel. Bo3BpaT oTdyeTa Ha McnpaBieHHE JOMycKaeTcsl He 60jiee IBYX pa3 U TOJbKO
B T€YEHME MeCs1a CO JAHS BBINOJHEHUs padoThl. [1o nctedennn 3Toro cpoka, €ciiv OT4eT HE IPUHAT,
paboTa MOIJIEKUT TepeiesIke C HOBBIM NEPCOHANBHBIM 3aJaHueM. [IpUHATHI OTYeT MOANIEKUT
3amuTe. Ha 3ammre TpeOyercs 3HAHME TEOPETUYECKOTO M MPAKTUYECKOro MaTepuana 1o
3amuInaeMon padore.

4, PEKOMEH)IOBAHHBIﬁ JIABOPATOPHBIN MPAKTUKYM
4.1. OITPEJAEJEHUE KOHCTAHTBI CKOPOCTU PEAKIIMU OKUCJIEHUS HOJIUTA KAJIUSA
Peakmus okucnenus noauaa Kaius nepcyibpaToM aMMOHHS

2KI + (NH4)2SzOs =1, + K;SO4 + (NH4)2804

WU B MOHHOU opme
217 + S,05” =1, + 2503~

MPOTEKAET C BbIACICHUEM HOJla MO0 CyMMapHOMY BTOPOMY HOPSAAKY (MO MEpBOMY HOPSAIKY AJIs
KOKIOr0 U3 KOMIIOHEHTOB). JluMuTupyromei craauel mpoiecca sBisieTcs oOpa3oBaHHe
MIPOMEXYTOYHOTO POAYKTa — HOHA HOJCYNbdara:

I~ + 5,03 = S0O;™ +1S0;,
KOTOpLIfI pasjaracTcsd 1o pCakumuu
ISO; + 1~ =1, + SO5™.

O06pa3oBaHue iHoJ1la MOXKHO YBUJETh 110 MOCUHEHUIO pacTBOpa Kpaxmaia. Kpaxmai sBiseTcs oueHb
YyBCTBUTEJIbHBIM PEAr€HTOM Ha MOJEKYISAPHbIN Hoa. [loaToMy nake mpu caMoil Majol CKOpPOCTH
peaKkMy Ipu CIMBAHUU KOMIIOHEHTOB pacTBOP OBICTPO OKpacUTCs B CMHUH 11BeT. UTOOBI 3a1epKaTh
MOSIBIEHUE OKPAacCKH, B CUCTEMY J00aBIISETCS CTPOrO OIpENesIeHHOE KOJUYECTBO THOCYIb(dara
HATpPHUsl, KOTOPBIM PEarupyeT ¢ BBIACIAIOIUMCS HOJIOM TI0 PEAKLIUU

I, + 2NayS,03 = NaxS406 + 2Nal.

KOT,Z[E[ BCChH TI/IOC}/JIB(I)aT HU3pacxXoayeCTCsd, MOABIIACTCA CHUHAA OKpaCKa Kpaxmala. BpeM;{,
HCO6XO,Z[I/IMOC AJI peaKunuun TI/IOCYJ'IB(I)aTa MOJKET OBITh HU3MEPCHO IO CCKYHAOMEDPY.



OBOPYJOBAHUE U PEAKTUBbBI

Bbropetka o6beMom 25 M — 4 mT.; MepHas nuneTka oobeMoM 5 mut (au1s Kpaxmana) — 1 mr.;
CeKyHIoMep; Koiba kpyrias oobemom 100 mit — 5 mIT.; XuMU4YecKuit crakad oobeMom 50 M — 5 ;)
XUMUYECKUN cTakaH oobeMoM 25 mu (Juis nepeynbdara) — 1 mr.; nogua kamus — 0,2 M pactBop;
tuocynbsdar Harpus — 0,02 M pactBop; kpaxman — 1 % pactBop; nepcynbdar ammonust — 0,2 M
pacTBop.

BBIIIOJIHEHUE PABOTBI

1. B kaxayro u3 5 Koi10 mpu MoMOIIN MapKUPOBaHHBIX OIOPETOK OTMEPUTH MIOPIIUH PACTBOPOB HOAUAA
KaJusi, THOCY/b(aTa HATPUS U AUCTHUIMPOBAHHYIO BOJY B KOJIMYECTBAX, YKa3aHHBIX B Tabnuue 1. MepHOii
MUTIETKONH 00BEMOM 5 MJI B K&Ky KOJIOY 0TOOpaTh Nopiuio kpaxmaa. CofepkuMoe Kojid rmepemMeriarh.

2. B MapkupoBaHHBI XHMUYECKHH CTakaH o0beMOM 25 MJI OTMEpUTh YKa3aHHBIH 00beM
nepcynbdara, BEUIMTH B KOJOY C MPUTOTOBJICHHOW PEaKIIMOHHOW CMEChI0 M OIHOBPEMEHHO BKIIOYHTH
CEKyHJOMep.

3. [Ipu mosiBIIEHWN CHHETO OKpPAIIMBaHUS CEKYHJOMEP OCTaHABIMBAIOT M 3alIMCHIBAIOT BPEMS OIBITA.

4, T1.1. 2 ¥ 3 BBIIOJIHUTH JUIS BCEX KOJIO.

Tabnuna 1 — JlanHble A1 TPOBEACHUS SKCIIEPUMEHTA

Ne O06BeM pacTBOPOB, MJI Bpewms, ¢
" | KI | Na2S203| H20 | xpaxman | (NH1)2S208 | Voo
1|10 2 8 5 10 35
2 |10 4 6 5 10 35
3 110 6 4 5 10 35
4 110 8 2 5 10 35
5 110 10 0 5 10 35

9KCHHEPUMEHTAJIBHBIE JTAHHBIE

1. KoHneHTpaIus pacTBopa HOIUIa KaJus,

2. KontieHTparus pacTBopa THOCYy/Ib(haTa HATPHS;

3. KoHreHTpanus pactBopa nepcyibara aMMOHUS (UIA HATPHS);
4. Tabnuipl 1 ¢ OTMEUYEHHBIM BPEMEHEM MPOTEKAHUS PEaKIINH .

OBPABOTKA PE3VYJIbTATOB 3KCIIEPUMEHTA
3anoJHUTh TAOJIHUITY 2.
Tabmuma 2 — O6paboTKa JaHHBIX KCIIEPUMEHTA
Ne | Goearuns(KI), Mons/nt | Co(KI), mom/n | ki, Moms ™' -ie™ | k; —k (k; — k)?

k=..... Z(kl - ]_()2 =

Copeacuns(KI) — KOHIIEHTpaIIKs HOMK/IA KaJIKs, H3PACXOI0OBAHHOIO HA PEAKIIHIO C IepCyIb(haToM HATPHUS
(aMmMoOHHS)

CI/[CX(NaZSZO3)V(NaZSZO3)

V061u

CpeaKuI/m (KD = C(NaZSZO3) =

rae, Cux(NazS:03) — xoHIeHTpanus TtHocyibdaTa HaTpHs, yKa3aHHas Ha €MKOCTH C PEaKTUBOM, MOJIB/I;
V(NazS203) — 00bem THOCYIb(aTa HaTPUS, B3STHINA HAa IPUTOTOBIICHUE PEAKIIMOHHOW CMECH COTIIACHO HOMEPY
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BapuaHTa 1o tadi. 1, Mi; Vosw — 0OIIHI 00beM peaKIIMOHHON CMECH COTJIaCHO HOMEpY BapHaHTa 1o Taoi. 1,
MJL.

C:(KI) — KOHIIEHTpaIWsI HOIH/Ia KaJTUs B JAHHBI MOMEHT BPEMEHHU:

C‘r (KI) = CO (KI) - Cpeakum (KI),

rae Co(KI) — KOHIeHTpaIwst HOAUAa Kajdusl B PEAKIIHOHHON CMECH B HadalbHBIH MOMeHT Bpemenu (T = 0 ¢.),
MOJIB/TI
Cuex KDV (KD

Co(KD) = —
ooy

rie Cuex(KIl) — KOHIIGHTpaIns noauIa Kaaus, yKa3aHHas Ha eMKOCTH ¢ peaktuBoM, Moie/iT; V(KI) — 06sem
HOJW/Ia KajIus, B3AThIH Ha MPUTOTOBJICHNE PEAKIIMOHHON CMECH COTJIaCHO HOMEPY BapHaHTa 1mo Tabir. 1, mi;
Voo — 0OIIHI 00bEM pEaKIIMOHHON CMECH COrJIaCHO HOMEpPY BapHaHTa 1o Tadi. 1, ML

KoncranTa ckopoctu peakiuu K paccuuThBaercs 1mo Gopmyiie:

k= 1 CO (KI) - 015 Cpeakuml (KI)
T IC,(KD ¢, (KD)

Cpennee 3Ha4YeHHE KOHCTAHTHI CKOPOCTH PEAKIUU:
- Xk;
k=—1,
n
rae N — KOJIU4YEeCTBO OIBITOB, N = 5.
2. Paccuurtath BeposTHyo (s 95 %) ommOKy oOIpeaeieHus cpelHed KOHCTaHThl CKOPOCTH
mporiecca:

1(ki — k)?
nn—-1)

Ak =t

3. Haiiti OTHOCHTEIBHYIO MOTPENTHOCTD:

Ak 100%
E=—= .
k 0

4.2. UCCJIIEJOBAHUE KMHETHKH OMBIIEHUS CJIOKHOT' O D®UPA

PeakmussMu OMBIJICHHS HA3bIBAIOT PEAKITUHN PA3JIOKEHUS CIIOKHBIX d(DUPOB MO NEHCTBHUEM ITIeTIOUEH,
HanpuMep, B3aMMOJAECHCTBHE YKCYCHO-DTHJIOBOTO 3(Hpa W THAPOKCHIA HATPHS MPOTEKAET MO PEaKIHu:
CH3COOC;Hs + NaOH = CH3;COONa + C;HsOH, koTopast mpoTeKaer 1mo CyMMapHOMY BTOPOMY MOPSAKY
(o mepBOMy TOPSAKY AJIST KaXKIOTO M3 KOMITOHEHTOB). KMHeTH4eckoe ypaBHEHHE PEaKINH OMHCHIBACTCS
hopmymoii:

dc;
w=- dT = kCC3H802CNaOH "

OBOPYJIOBAHUE U PEAKTUBBI

Mepnas konba oobemom 500 M — 1 mT.; 6ropetka obvemom 25 M — 1 mT.; KOHUYECKast
kos16a 00bemoM 100 nmu 200 mut — 10 wT.; peaktop o0bemom 1000 mit (6aHKa ¢ pUTepTOil MPOOKOIT)
— 1 mT.; MmepHas nunetka oovsemMom 10 Mt — 2 mT.; consiHas kucnora — 0,05 M pactBop; ruapokcu
HaTpus — 0,05 M pacTBop; yKCYCHO-3TUIIOBBIN 3(up;

BBIIIOJIHEHUE PABOTBI

1. Boruncnuth 00beM d¢upa, HeoOXomumbiid ans mpurotoBienus 500 M ero parcBopa
koHueHtpanueit 0,05 monb/n o hopmyre:



3. 3.
o M Ty 599 = 200 M 05

Vag. = dog, 1

-1000 = 25 - My, (wn)

2. B xaxnayto u3 koHudecknx koyo oobemom 100 wim 200 My MEpHOW MUNETKOW HAIHUTH
10 mut pacTBOpa COJISTHOM KUCIOTHI KOoHIIeHTparnuei 0,05 Mo/

3. IMpuroroButs 500 M1 pacTBopa 3dupa B Boje kKoHueHtpanueid 0,05 M: B MepHYyIO KOJIOY
o6vemMom 500 MuT MEpHOH TTUIIETKOM paccCUyuTaHHBIN B 1. 1 00beM 3¢upa u noBecTH 00BEM pacTBOpa
B MEPHOM KOJIOE JT0 METKH TUCTHIUIMPOBAHHON BOJOH.

4. B emxocts o0beMoM | 1 (peakTop) BBUIUTH NMPUTOTOBIICHHBIN B 1. 2 pacTBOp 3¢dupa u
n06aBUTH Ipu ToMomy MepHoTo mrrHapa 500 Mt 0,05 M pacTBopa rHIpOKCHAA HATPHSL.

5. 3aceub BpeMs HayaJla peakiuy U repeMeniaTh pacTBop.

6. Uepes 10 MuHYT 1OCIIe Havaja peakiuu 0ToOpaTh U3 peakropa nmpody oosemom 10 Mt mpu
MTOMOIIIM MEPHOM MUTIETKH, TIEPEHECTH €€ B KOHNUECKYI0 KoJI0y o0beMoM 200 mut Ne 1, comeprkariyro
10 My pacTBOpa CONSTHON KUCIIOTHI.

7. Emte uepe3 10 munyT oToOpaTh U3 peakropa npody oobemoM 10 M1 py MOMOIIN MEPHOM
MTUTIETKH, IEPEHECTH €€ B KOHMUYECKYH0 KO0y o0bemom 200 Mt Ne 2.

8. Bcero Hano codpath ot 6 10 10 1mpoo.

9. Bce mpoObI THTpOBaTh IIEI0YBI0 B MpUCYTcTBHH (peHondranenna. Tutpant — 0,05 M
NaOH.

PE3YJIbTATBI SKCIIEPUMEHTA

Tabmuma 1 — Obue cBeeHus 0 MPOBEIMHUH SKCIICPUMEHTA
Hassanwue »¢upa
Xumudeckas opyrro-popmyina
Mounsipras macca adupa M,g, , /ML

Komnnentpariius pacteopa a¢upa: C?)(p', MOJIb/JT

3¢.
p-p’

O6bem 3¢pupa, B3ITOr0 Ha MPUTOTOBJIEHNE pacTBOpa: Vg, MII

O0BeM pacTBOpa MIEITOYH, B3ITOTO HA OMBUICHHE: VNaoH, MIT
KoHnieHTparysi pacTBopa MIeNO0YH, B3STOro Ha oMbuIeHHE: CnaoH, MOJIB/JT
O06bem npoOr1, oTOMpaemMoit At aHanu3a: Vy, Mi

O06bveM pacTBopa dhupa V MJT

. HCl
Konuentpanust consnoit kucnotsl: C ! moms/n

OOBeM CONSHOM KUCIIOTHI, OTOMpaeMoi AJIsl OCTAHOBKU peakuuu Vg , MII

KonnenTparus menoyu ajs TATPOBAHUS: CTN aoH , MOJIB/JT

Tabmuta 2 — Pe3yapTatel THTpOBaHUS IPOO:
Ne t, MuH VNaOH "y

10
20
30
40
50

gl B W N -

10 100
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OBPABOTKA PE3YJIbTATOB OKCIIEPUMEHTA
1.Ilo pe3ymbraTaM THUTPOBAaHUS [UIA KaXIOW M3 OTOOpaHHBIX NpoO paccuuTarhb
KOHIICHTpaluio Tuapokcuaa Hatpus C, o Gpopmyine
HCl NaOH |, y7NaOH
_ Co " Vo — Cr Vr

Vi

Ce

Y 3aII0JIHUTH Ta0uIy 3.
Tabmuua 3 — JlaHHbIe 711 TOCTPOCHUS TpaPUUECKIX 3aBUCHMOCTEN

Ne t, mua | VNAOH o IncC, 1/C, 1/(Cp)?
10
20
30
40
50
60
70
80
90
100

OO N0 | W N -

[EEY
o

2. Tlo maHHBIM TaOIMIIBI IOCTPOUTD

2.1) 3aBucumocTs In C; OT BpeMeHu;

2.2) 3aBucumocth 1/C; OT BpeMeHH,

2.3) 3aBucumocts 1/(C,)? oT BpeMeHH.

3. Jlnst kak10¥ U3 3aBUCUMOCTEHN IMOCTPOUTD JIMHEHHYIO JIMHUIO TPEH 1A U BEIBECTH HA Tpaduk
YpaBHEHHE JIMHUU TPEHIA U KOAPPHUIIMEHT armmpoKCUMAIINH.

4. Be1OpaTth 3aBUCUMOCTbD, Y KOTOPOU KOA(P(HUIIMEHT alllIPOKCUMALIUUA OYACT OJHMKEe BCEro K
eMHUIIE.

5. YrioBoit KoA(pQHUIMEHT ypaBHEHHs JMHHUM TPEHJa — 3HAUYECHHE KOHCTAHTBI CKOPOCTH
peaKIuu.

5. KOHTPOJIBHBIE BOITPOCHI J1JIsA CAMOIIPOBEPKUA

1. HpI/IBeI[I/ITC KHHCTUYCCKOC YpPABHCHHEC 3dKOHa ,Z[eﬁCTBYIOH_IHX MaccC, IIOJACHHUTC 3HAUYCHUC
MOHSITUH «MOJICKYJIIPHOCTB PCAKLIUN», «IIOPAHOK PCAKIHUHN», OIHUIIUTC CII0COOBI OIIPCACIICHUSA
IOPAAKH PCAKIUU.

2. HpI/IBeI[I/ITC BbIBOJI KHHCTHUYCCKOI'O YpPaBHCHU OHHOCTOpOHHeﬁ p€aKluuu IICpBOIO
IopsaKa.

3. HpI/IBeILI/ITC BbIBOJ KUHCTUYCCKOT'O YPAaBHCHUA OI[HOCTOpOHHeﬁ pCaKn BTOPOTO MMOpAAKa
JIJIS BEIIECTB C OJUMHAKOBOM KOHHeHTpaHHeﬁ 1 PA3HBIX pCArCHTOB U p33H0171 KOHHeHTpaHHeﬁ.

4. HpI/IBeILI/ITC BbIBOJ KMHCTHUYCCKOI'O YPAaBHCHUSA O6paTI/IMOI71 peakiuu MepBOro Mnopsjaka,
MOACHUTE X0/ 3aBUCUMOCTHU KOHLICHTPAIUU p€arcHTa U BbIX0oda MPOAYKTa 06paTI/IMOFO mnmpomnecca oT
BPEMCHU UIA pCAKTOPAa UACAIIBHOT'O BBITCCHCHU.

5. HpI/IBC,I[I/ITC BbIBOJ KHHCTUYCCKOI'O YPABHCHU A napannenLHoﬁ pCaKknuu nepBoro nopsaka,
MOACHUTC XO/J1 3aBUCUMOCTHU KOHLICHTPAIIUU p€arcHTa U BbIX0da MPOAYKTa 06paTI/IMOI‘0 mnmpomnecca oT
BPCMCHU UIA pCAKTOPAa UACAIBHOT'O BBITCCHCHHUA.
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6. [IpuBeauTe BHIBOJ KHHETUYECKOTO YpaBHEHUS MapaJlIeIbHONW PEaKIMU epBOro MOpsKa,
MOSICHUTE XOJI 3aBUCHMOCTEM KOHLEHTpAallMM peareHTa W BbIXOJAa NPOAYKTAa IPU pPa3HbIX
COOTHOILIEHUAX CKOPOCTEN CTAIUI NOCIEN0BATEIBLHOTO MPOLECCa.

7. Onumure OCHOBHBIE KUHETHMYECKHE YpaBHEHMsSI LEIHOIO IIpolecca ¢ IO3ULUU
BEPOSATHOCTHOM TEOPHHU.

8. [IpuBeauTE OCHOBHBIC MOJIOKEHHS TCOPHH AKTUBHBIX CTOJIKHOBEHUH.

9. [IpuBeauTE OCHOBHBIE MOJIOKEHHS TCOPHH AKTUBHPOBAHHOTO KOMILIEKCA.

10. IMokaxkuTe CBSI3p KUHETHUKM Tpollecca W TEPMOJAWHAMHYECKUX I1apaMeTpOB
aKTUBUPOBAHHOI'O KOMIUIEKCA.

11. IlpuBeauTe MOJCIUPOBAHME KHUHETHUKH TIpollecca C TO3MIIMH pacueTra CKOPOCTel
JJIEMEHTAPHBIX PEAKIUH.

12. [lpuBeauTe OCHOBHBIE TIOJIOKEHHUS MOJCIMPOBAHUS TETEPOTEHHOTO  Ipollecca,
JTUMUTHPYEMOro mpoueccoB auddys3un: ypaBHeHus Puxa, nonsrtue xodpduuuenta auddysuu,
teopust U ¢y3nonHoro ciost Heprera.

13. Ilepeuncnure OCHOBHBIE MPUHIUIBI KAaTATUTHYECKOTO JIEHCTBUS, TMOKAKUTE CXEMY
CIIUTHOTO M Pa3JIeIbHOTO KaTaiu3a, MOSCHUTE, KaK MEHSETCS] SHEPrus aKTUBALUU MPU CIUTHOM U
pa3aesibHOM MEXaHU3Me KaTajau3a.

14. BriBeiuTe KUHETUYECKOE YPaBHEHHNE KaTAIUTUYECKOTO MPOLIecca; MOKaKUTE Ha IpUMepe
KaTaJUTHUYECKOTO ypaBHEHHUS H3MEHEHUE TNOopsAKa KaTaJTUTHYECKOW peakiuu Npu H3MEHEHUU
KOJIMYECTBA peareHTa 1o OTHOLIEHUIO K KOJIMYECTBY KaTajau3aTopa.

15. TlokaxkuTe CBSI3b MEXKIY XapaKTepOM pa3pbiBa XUMHUYECKOW CBS3M W BHIOOPOM THIIA
KaTajan3aTopa; OTBET KeJaTelIbHO WIUIIOCTPUPOBATh MPUMEPAMHM OPraHMYEeCKOro CHHTE3a WU
nporieccamMmu TIIyOOKoH rmepepadboTku HePTH.

16. IlpuBeauTe ypaBHEHUS KUCIOTHO-OCHOBHOTO KaTalln3a: OOIIEero U crenuduaeckoro.

17. IlpuBenute MaTeMaTHYECKyl0 (QOpMyNly 3aKOHa JIEHCTBYIOIIUX IOBEPXHOCTEH,
MIPUBEANTE BHIBOJ KHHETHUYECKOTO YPAaBHEHUS IE€TEPOTEHHOTO IMpoliecca, JUMUTHPYEMOTO CTaueit
copOIuu.

18. OnumuTe TUMOBBIE CXEMbl MaTeMAaTUYECKOTO  MOJEIMPOBAHUS  IETEPOTrEeHHO-
KaTaJUTHYECKOTo Ipolecca Bo BHeHIHen(Hy3noHHOH 00IacTH.

19. OnummuTe npoTeKaHue reTepOreHHOr0 KaTaJuTHUYECKOro Mpoliecca, MPOTEKAIoIIero BO
BHUTpUIU (PP Y3MOHHON 00J1aCTH.

20. IlpuBenuTe OCHOBHBIE MOJIOKEHUSI TEOPUH FeTEPOTEHHOTO KaTanu3a A.A. bananauHa.

21. Onumure 0COOEHHOCTH MPOTEKAHUS ANEKTPOXUMUYECKUHN PEeaKIIHd.

22. OnuimuTe NpupoIy MEKTPOXUMUYECKOTO MepeHANPKEHUS.

23. Ilpusenute nonoxenus reopun Hepucra-bpynepa.

24. Tlpusenute nonoxkenus Teopuu PonpMepa 1 OpyMKHHA, KaK TEOPETHUYECKOH OCHOBBI
ypaBHeHus Tadens.

6. PEKOMEHAYEMAS JIMTEPATYPA U UCTOYHUKU B CETU UHTEPHET

6.1. OCHOBHASI INTEPATYPA

1. lIneikoB C.A. Katanus B MPOMBINUIICHHOCTH. TEOpHs U TMPHUKIAHBIC KAaTaTUTUYCCKHUE
mpoueccel.  YueOHoe mocobue. — HMBamoBo: UIXTY. - 2018, - 101 c.
https://e.lanbook.com/book/127526.

2. TosoBueB H.H. DHeprernka v HampaBJIEHHOCTh XMMHUYECKHX IMPOIECCOB. XUMUYECKast

KMHETHKAa U XUMUYECKoe paBHOBecue. YuebHoe mocobue. — Kpacnosipck: COY. — 2018. — 148 c. :
https://e.lanbook.com/book/157749.
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3. UepenanoB B.A., AkcenoBa T.B. Xumuueckas kuHeTuka: yaeobnoe nocooue. M.: FOpaiir.

— 2017. - 130c. : https://www.biblio-online.ru/viewer/D9C59BEB-24CC-485B-AB69-
DDCE7A1515B0#page/2
4. PomanoBckuit  b.B. OcHoBbl katammsza. M.: Hayka. — 2014. — 562c.

http://nashol.com/2017031593557/0snovi-kataliza-romanovskii-b-v-2014.html
6.2. IOMOJIHUTEJIbHAS JIMTEPATYPA

1. lneikoB C.A. KaTtanu3 B IpOMBIIIJIEHHOCTH. Teopus U NpUKIaJHbIE KaTaIUTHYECKHUE
mporeccel.  YueOHoe  mocobme.  Mmamoo: UI'XTY. - 2018 - 101 .
https://e.lanbook.com/book/127526.

2. T'onmoBueB H.H. DHepreTtnka u HampaBIEHHOCTh XMMHUYECKHX IMPOIECCOB. XUMUYECKast
KHHETHKA ¥ XHUMHUYECKOe paBHOBecue. YueOHoe mocodue. KpacHospck: COY. — 2018. — 148 c. :
https://e.lanbook.com/book/157749

3. KpeutoB O.B. T'ereporennsiii katamu3. M.: «Axagemkamra». — 2004. — 679 c. :
http://www.studmed.ru/krylov-ov-geterogennyy-kataliz_4043e5153a2.html

4. BaiipamoB B.M. OCHOBBI XMMHUYECKOW KHHETHKM M KaTaym3a: YueOHoe mocobue s
CTYICHTOB BBICIIMX Y4eOHBIX 3aBemeHumid. M.: «Axkamemmsi». — 2003, — 256 c.
http://www.studmed.ru/bayramov-vm-osnovy-himicheskoy-kinetiki-i-kataliza_fd765c7a7e2.html

6.3. 9JIEKTPOHHO-BUBJMUNOTEYHBIE CUCTEMBbI

1. DnexTpoHHO-6MOMMOTEYHAs cucTeMa «Jlanby»; https://e.lanbook.com/books

2. DNEeKTPOHHO-OMOIMOTEYHAS CHCTeMa «Znanium.comy; http://znanium.com

3. DNEKTPOHHO-OMOMMOTEYHAsT CUCTeMa «YHHBEPCUTETCKas OMOJMOTEeKa  OHJIAHY;
http://biblioclub.ru

4. DnexTpoHHO-OMOIMOTeUHAs cucrema «buOIMOKOMILIEKTATOPY;
http://www.bibliocomplectator.ru

5. DnekTponHo-6uGmuoTeuHas cucrema «95C FOPANT» www.biblio-online.ru.

6.4. ”TH®OPMALIMOHHO-CITPABOYHBIE CUCTEMbI

1. DnexkTpoHHBIN epuoandeckuii cnpaBouyHuk «Cuctema TAPAHT»; www.garant.ru
2. CripaBouHo-morckoBas cucrema Koncynsrant [Taroc; www.consultant.ru/

6.5. MPO®ECCHOHAJIbBHBIE BA3bI JAHHbIX

1. DnekTpoHHas 0aza JTAHHBIX. Tepmuueckue KOHCTaHTBI BEIIICCTB.
http://www.chem.msu.su/cgi-bin/tkv.pl

2. Hayunas snextponnast oubnuoreka ScienceDirect: http://www.sciencedirect.com

3. Hayunas snexrponnas 6ubnuoreka «eLIBRARY»: https://elibrary.ru/

4. -DnekTpoHHas 6a3a nanHbeIx Scopus https://scopus.com
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https://www.biblio-online.ru/viewer/D9C59BEB-24CC-485B-AB69-DDCE7A1515B0#page/2
https://www.biblio-online.ru/viewer/D9C59BEB-24CC-485B-AB69-DDCE7A1515B0#page/2
https://e.lanbook.com/book/157749
http://www.studmed.ru/krylov-ov-geterogennyy-kataliz_4043e5153a2.html
http://www.studmed.ru/bayramov-vm-osnovy-himicheskoy-kinetiki-i-kataliza_fd765c7a7e2.html
http://www.chem.msu.su/cgi-bin/tkv.pl
https://elibrary.ru/
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