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[Iporpamma y4eOHO#M nucrumuiMHbl «®PuU3nuyeckas XHMHS» COCTaBJI€HAa Ha OCHOBaHHH
I'ocymapcTBeHHOr0 00pa30BaTENBHOTO CTaHAAPTA BBICIIETO NPOGECCHOHATBHOrO 00Opa3oBaHMsA
(TOC BIIO) Houenxoit Haponuoit Pecy6omuku (JIHP) mo nampasnenuto noarorosku 04.03.01
XuMus, yTBep)KICHHOTO TpHKa3oM MuHuctepcTBa oOpasoBanus u Hayku J[HP Ne 454 ot «20»
anpens 2016 r.;

[lopsinka opraHu3amuu yd4eOHOro mporecca B 00pa3oBaTENbHBIX OpPraHU3allMAX BBICIIETO
npodeccuoHampHOr0 o6pasoBanus JloHenkoit Hapomnoit PecyOnuky, yTBEpKIEHHOTO IPUKa30M
MunucrepctBa o6pazoBanus u Hayku JIHP Ne 1171 ot «10» HOos6ps 2017 1.5

y4eOHOro IUIaHAa W OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMBI BBICIIETO INPOGECCHOHATBHOIO
oOpazoBanmsi HampaBieHus moarotoBkd 04.03.01 Xwumus, paspaboranneix B ['OY  BIIO
«JloHenKHii HallMOHAJIFHBIH YHUBEPCUTETY.

Pa3paboTunk:

JoneHt xadenps! GU3HIECKON XUMHH,
K.X.H., JIOIIEHT H.W. benas

JT !

ITporpamma yueOHON IUCHUIUIMHBI YTBEpXIeHa Ha 3acelaHuu Kadeapbl (Qu3ndIecKoi
XHMHUH
ITpotoxon Ne 13 ot «28» mapra 2020 r.

3aBenyromuii kKageapoi B.M. Muxanpuyk

Ilporpamma ydeGHOM AMCHMIUIMHBI oXOOpeHa Yy4eOHO-METOAMYECKOH KOMHCCHEH
XMMHYECKOTro (axynbpTeTa ’
[Tpotoxon Ne 3 ot «15» anpens 2020 r.

[Tpencenarens yueOHO-MeETOAUYECKO )/ -
KomuccHH (aKyapTeTa /72‘“ )"/ ] H.B. SI6104koBa
/7

V




1. OBJIACTDb IPUMEHEHUA U MECTO JUCHUIIJIMHBI B YYHEBHOM ITPOLECCE

Kypc «®usnueckas Xumus» BXOAUT B 0a30ByI0 4YacThb MPOo(ecCHOHAIBHOTO IHKIIA
JucuuIuinH noAarotosku cryaeHTos OIl bakanasBp no Hanpasinenuto noaroroBku 04.03.01 Xummus.
Juctunnuna peanu3yercss Ha xumudeckoMm (akynerere JJoHHY kadenpoit dusnueckoit xumumu.
OcHoBpiBaeTcss Ha 0Oaze mucuurinH: «Heopranuwdeckas XuMHS», «AHATUTAYECKAS XUMUSD),
«Oprannueckass xumus», «Marematukay, «®Pusuka». SBisgeTcs OCHOBOM Uil H3y4YEHUS
CIENYIOIIUX JUCHUIUIMH: «BBICOKOMONEKYISIpHBIE COEOUHEHUS», «XHUMHUS KOJUIOUJTHBIX H
HAHOCHUCTEM», «XUMUYECKasi TEXHOJOTUN», «IEKTPOXUMUs», «MeToasl uccnenoBanus (a3oBbIX
paBHOBecHi», «IIpupoaHbIE AHTUOKCUIAHTBDY.

2. CTPYKTYPA JUCIIUIIVINHBI

Xapaxmepucmuka yueonoi Oucyuniunl

CrenmaabHOCTh 04.03.01 Xumus
Croenmann3anus

OO0pazoBarenpHas mporpaMmma BakamnaBpuar
Kpanmudukarms AxkafgeMu4ecKuii OakaiaBp
KonmdecTBo comepxaTenbHbIX MOTyIEH 1

JuctummHa 6a30Boi / BApUaTUBHOM 4acTu

. ba3oBas yactb npodeccruoHanbHOro 6J10Ka
00pa3zoBaTeIbHON MPOTPaMMBbI

®opmel koHTpoust (MK, sk3ameH, 3a4eT) DK3aMeH, 9K3aMeH
TMoxasaTem ouHas popma 3aouyHas popma
00y4YeHHS 00y4YeHHS
KonudecTBO 3a4eTHBIX eAUHUIT (KPEAUTOB) 2
l'ox moaroToBku 3
Cemectp 6
KonuuecTBo yacoB
- IEKIIMOHHBIX
- IPAKTUYECKUX, CEMUHAPCKUX
- 1a00paTOPHBIX
- CAaMOCTOSITEIILHOM pabOTHI 72
B T.4. UHANBHUIYAJIbHOE 3aJJaHHE
HenenpHOE KOJIMYECTBO YaCOB,
B T.4. ayJTUTOPHBIX

3.OIMCAHHUE JUCIIAITJIMHBI

Hean:

—  neodazocuveckasi — TIOATOTOBKA CIIEIHATMCTOB-XUMHUKOB, KOTOPHIE YMEIOT MPUMEHSTH BCE
BO3MOXHOCTH COBpeMeHHOI\/'I q)HSI/ILICCKOI\/'I XUMHUU U1 PCHICHUA TCKYIIUX XUMHUYCCKUX
npo0Jem;

—  Oudakmuyeckas — YCBOCHHE 3HAHWW, TNPEIYyCMOTPEHHBIX MPOrpaMMoi, Oiarogaps
IeJICHANPABICHHOMY COTPYTHHUYECTBY TPENOIaBaTelNs U CTYICHTA;

—  MemooOudeckasi — BBIJCIHUTH TIABHOE 3BEHO B KAXKIOW Teme, 4TO OyIeT CIOCOOCTBOBATH
(GOPMHPOBAHUIO OCHOBHBIX TOHSATHHA IO Kypcy, (OPMHPOBAaHUIO 3HAHUH B pe3ylbTaTe



AKTUBU3AIMH TTO3HABATEILHOU IESATETPHOCTH CTYIEHTOB, MPUMEHEHHE Pa3IMYHBIX METOJIOB
AKTUBHOTO OOyUYEHUSI.
3apauva:

1) packpbITh (U3NYECKHI CMBICT OCHOBHBIX 3aKOHOB (PM3MUECKOW XHMHH, HAYYUTh CTYACHTA

BUICTH obnacTu IMIPUMEHCHHUA OTUX 3aKOHOB ITPHU PCHICHU N KOHKPETHBIX XUMHYCCKHUX HpO6HCM;

2) BBIACIIUTE MCTOHOJIOTMYCCKU BAKHBIC BOIIPOCHI XMMHUH W HAa KOHKPCETHLIX NPUMEpAX IIOKa3aTb

B3aMMOCB3b q)HSquCKOfI XUMHUU C OPYrUMHU JUCHUITIIMHAMHU XHUMHYECKOIO M €CTCCTBCHHO-
HAay4YHOI'O IUKJIOB.

3) pa3BuTHE YMEHUH, KOTOPbIE MOMOT'YT IPAMOTHO PUMEHATh TEOPETUUYECKUE 3aKOHBI XUMUU TIPU

PCIICHUU PAa3JIMYHBIX 3ada4d, NPOBOJAUTHL paCdCThbl BbIXOJda MPOAYKTOB XUMHYECKOMN pCakuunu,
IMOJIB30BAThCs COBPEMCHHBIMU CIIPABOYHUKAMHU TEPMOJUMHAMUUYCCKHUX JOAaHHBIX I pacycTa
KOHCTAHT pPaBHOBCCH, 000CHOBAaHHO NpoBOAUTHL OICHKU TCEPMOIMHAMUYCCKUX BCJIWYHH,
HCIIOJIB30BAaTh PE3YJIbTAThl PA3JIMYHBIX AWAarpaMmM COCTOSAHHSA, PaCCUUTBIBATH KHHCTUYCCKHE
napamMeTpbl XUMHUYCCKUX MPOLECCOB — KOHCTAHTBI CKOPOCTH, SHCPTHU AKTUBAIIUU, COCTABJIATH
KHMHETUYCCKHUEC YPAaBHCHUS JJIA 3aIaHHOTO MEXaHN3Ma XUMHUYCCKOr'o mpouecca u ap.

TpeOoBaHusi K pe3yJbTaTaM OCBOEHUSl IMCUMILUIMHBI: [Iporecc M3yueHus NUCHMIUIMHBI

«Du3nueckas XMMHUA» HampabiieH Ha (OPMHUPOBAHME DBJIEMEHTOB CIEAYIOUIMX KOMIIETEHIUH B
cootBerctBUU ¢ 'OC BIIO JIHP no nanpaBnenuto noarotoBku 04.03.01 Xumust m ocHOBHOM
00pa3oBaTeNbHOW MPOTPaMMBI  BBICHIETO TPO(PECCHOHAIIBHOTO 00pa30BaHUsS  HAMpPaBJICHHS
noarotoku 04.03.01 Xumusi:

a) o0mekyJabTypHbIX (OK):
CHOCOOHOCTBIO ~ UCTOJIB30BaTh  OCHOBBI  (PMIOCOPCKMX 3HaHUM [uid  (popMupoBaHUS
MupoBo33peHyeckoit nozunuu (OK-1);
CIOCOOHOCTRIO K cCaMOOpraHu3anuu u camoodpasopanuto (OK-7).

0) oomenpogeccnonanbubix (OIIK):
CIIOCOOHOCTBIO HCITIOJIB30BATh MOJIYY€HHbIE 3HAHUS TEOPETHUECKUX OCHOB (hyHIaMEHTaIbHbBIX
pa3ziesIoB XUMHH MpHU pereHnn npodeccrnonanbubix 3amad (OIMTK-1);
BJIaACHUEM HaBbIKaMU IMPOBCACHU A XUMHWYCCKOI'O OKCIICPUMCHTA, OCHOBHBIMU
CUHTCTUYCCKMMU M AHAJIUTUYCCKUMU MCTOAAMHU IIOJMYUYCHHA M HCCICOOBAHHUA XUMHYCCKUX
BemecTB U peakuuit (OITK-2);
CHOC06HOCTBIO HCIOJIb30BAaTh OCHOBHBLIC 3dKOHbBI CCTCCTBCHHOHAYYHBLIX AOUCHUIUIMH B
npodeccronanbHoi aestensHoctu (OITK-3);
3HaHHEM HOpPM TEXHUKU O€30MAaCHOCTH W yMEHHEM pEaJu30BaTh HX B JIAOOPATOPHBIX H
texHosiorndeckux yciopusx (OIIK-6).

B) npogeccuonanbubix (I1K):

HAay4YHO-UCcJIeA0OBaTC/IbCKaAA 1€ATCJIbHOCTD

CHOCOOHOCTBIO BBIMOJHATH CTAHAAPTHBIE ONepanuu 1o npeanaraeMbiM meroaukam (ITK-1);
BJIaJICHHEM 0a30BBIMH HaBBIKAMU MCIIOJIB30BAHUSI COBPEMEHHOM ammaparypsl IpH MpOBEICHUH
HayuHbIX uccienoBanuii (I1K-2);

BIIaZICHUEM CUCTEMOU (yHAaAMEHTANBHBIX XUMU4YecKuX monstuii (ITK-3);

CHOCOOHOCTBIO TMPHUMEHSATh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI M 3aKOHOMEPHOCTH
Pa3BUTHSI XUMUYECKON HAYKH IIPU aHAJIM3€ MOJIy4eHHbIX pe3yabTaToB (I1K-4);

CIIOCOOHOCTBIO TOJTy4aTh M 00padaThiBaTh Pe3yibTaThl HAYYHBIX SKCIIEPUMEHTOB C MOMOIIBIO
COBpPEMEHHBIX KoMITbIOTepHBIX TexHoJoruu (I1K-5);

BJIaJICHMEM HaBBIKAMM IIPE/ICTABICHUS MOJIYYEHHBIX PE3ylIbTaTOB B BUAE KPATKUX OTYETOB M
npesentauuii (I1K-6);

BJIaJICHHEM METOJaMM Oe30MacHOT0 OOpaIleHHs ¢ XMMHUYECKMMH MaTepualaMH C Y4eTOM HUX
buzmueckux u xumuueckux cpoicts (ITK-7).

NMPOU3BOACTBCHHO-TCXHOJOTrHIECCKadA ACATCJIbHOCTD



— CIHOCOOHOCTBIO  HCIOJIB30BAaTh  OCHOBHBIE  3aKOHOMEPHOCTHM  XMMHMYECKOM Hayku U
q)YHZ[aMeHTa.HBHBIC XAMHUYCCKUC TIOHATUSA MPU PCUHICHUHN KOHKPCTHBIX MPOU3BOJACTBCHHBIX
3amau (I1K-8).

OPraHu3aNOHHO-YNIPaBJIeHYeCKAas eSITeTbHOCTD!
— CIOCOOHOCTBIO TMPUHHUMATHh pEIIeHUsT B CTaHAAPTHBIX CHTYallusx, OpaTh Ha cebd
OTBETCTBEHHOCTbH 3a pe3yibTaT BeinojdHeHus 3aaannii (ITK-12).
B pe3yabTare usyueHusi yueOHOH TUCHUIIINHBI CTY/IEHT J0JKEH
3HATh:
¢ OCHOBHBIC 3aKOHBI U ITOHATUA (1)H3PI‘I€CKOI>'I XUMUH,
* IOHUMAaTh MPUHIUIHAIBHBIE BO3MOKHOCTH IPUMEHEHHUS METOIOB HCCleA0BaHUs (pU3nuecKon
XUMHHU IJId PCIICHUA KOHKPETHBIX XUMHUYCCKUX HpOGJ’IGM.
yMeTb:

¢ aHAJIM3UPOBATH (bHSPI‘IeCKI/Ie U XUMHUYCCKUC ABJICHUS U ITPOLCCCHI;

* IPUMEHSATH 3aKOHBI JUIS MTpe/ICKa3aHus HalpaBlIeHHs MPOTEKaHUs Mpoliecca;

* 000CHOBBIBATH, AHATTM3UPOBATH XUMUYECKUN IKCTIEPHUMEHT;

* pacCUMTHIBaTh U3MEHEHHE SHEPTUH JJIS PA3IIUYHBIX MPOIIECCOB, BBIXO MPOAYKTOB, PEAKIIHOHHYIO

CIOCOOHOCTH MOJIEKYJI BEIIECTB;
* CTPOUTDH COOTBETCTBYIOIINE TpaduKH, TAOIUIIBI, AHArPAMMBbI, OMTUCHIBAIOIINE KOHKPETHBIE
MMPONLCCChI U SIBJICHUA.

BJIA/IETh:

* METOJJaMM UCCIIEOBaHMS (PU3MUECKON XUMUU JUTSI PEIICHUSI KOHKPETHBIX XUMHUECKUX MPoOIIeMm;

* 3aKOHaMH ISl IpecKa3aHusl HalpaBlIeHUs MPOTeKaHHs Mpoliecca;

* METOJJaMH aHAJIN3a XUMUYECKOTO SKCIIEPUMEHTA,

* METO/IaMHU pacueTa U3MEHEHUS SHEPTUHU IS Pa3IMUHbIX IPOLECCOB, BBIX0/1a MPOIYKTOB,

PEaKIIMOHHON CIIOCOOHOCTH MOJIEKYJI BEILIECTB;

* METO/IaMHU OTPEJIENIEHUSI CKOPOCTH M KOHCTAHThI CKOPOCTH XUMUYECKON U 3JIEKTPOXUMHUYECKON

peaKIui.

4. COJIEP)KAHUE JUCLUMNJIUHBLI U ®OPMbI OPTAHU3ALIMY YYEBHOT' O
MPOLIECCA

IHopsaaxoBbIi HOMEP H

Kparkoe cogep;kanue TemMbl
HaMMEHOBaHNeE TeMbI

Cooepiicamenvuslii. modyns 2 «Xumuueckas KUHEMUKA U KAMaau3y

Tema 1. [Ipeamer xumuuecko KMHETUKHA. CKOPOCTh M KOHCTAHTA

dopManbHas KHHETUKA. CKOPOCTH XUMH4YECKOH peakuuu. OCHOBHOH MOCTYynar
XUMHUYECKOM KUHETUKH. llopsAnok M MOJEKyJIsIpHOCTH
peakuuu.

HeoOpatumpie peakumu. Peakumum HyneBOro mopsika.
MoHoMoeKysipHass HeoOpaTuMasi peakiusl IepPBOro
nopsanka. bumonekynspHas HeoOpatumas  peakuus
BTOpOTO Nopsiaka. HeoOpaTtumas peakiust n-ro mopsijaka.
Metoael  ompeneneHus OOLIEro MOpsAIKa peakiuu.
Meroasl onpenesneHus MopsAKa peakluu I10 BELIECTBY.
3aBUCUMOCTh CKOPOCTHM pPEaKIMH OT TEeMIEepaTyphl.
[TpaBmiio Bant-I'odda. YpaBuenue Appennyca.

Tema 2. [IpuHIMIIBI, J€X)almuye B OCHOBE KHUHETHUKH CIIOKHBIX




Kuneruka cinoxHbIx peakiui.

peakumii. OOpaTtumble peakuud. MOHOMOJNEKYISpHAs
oOparumas peakiusi mepBoro mnopsiaka. I[lapamienbHbie
peakuuu. I[TocnenoBarenbHble peakiuu. [IpubnmxeHHbIe
METO/bI XUMHAYECKON KHUHETHKU: METOx
KBa3HCTAIIMOHAPHBIX KOHIIEHTpaLui; METOJ
KBa3UCTAI[MOHAPHOTO PABHOBECHOT'O MPUOIIKEHUS.

Tema 3.
TeopeTnyeckue npeacTaBICHUS
XUMHUYECKON KHUHETHUKHU.

Teopus  akTUBHBIX  CTOJNKHOBeHUH.  IIpumenenue
MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU UACAIBHBIX T'a30B B
XUMAYECKOH  KUHEeTUKe.  ODQPQPEKTUBHBIA  TUAMETP
CTOJKHOBEHHUS. [Mnore3a aKTHBHBIX CTOJIKHOBECHMM.
[IpuMeHeHne TEOpUHU CTOJIKHOBEHUN K OMMOJIEKYISPHOM
peakuuu. Pacuer KOHCTaHTBI CKOPOCTH.

Teopusa  mepexomHoro  cocrosiHud.  IloBepXHOCTB
MOTEHIMAIBLHON JHEPruU. AKTHUBHBIA KOMIUIEKC H
KoopauHaTa peakuuu. IIpoduns myrtu peakuuu. BreiBoj
OCHOBHOT'O YpaBHEHHS TEOPUHU aKTHUBHOI'O KOMILJIEKCA JJIs
OMMONEeKynsIpHbIX  peakuuil.  CBOOOgHAsT  DHEPrUs
aktuBanuu. CpaBHEHHE TEOPUH aKTUBHBIX CTOJIKHOBEHHM
U TEOpPUH AKTUBHOI'O KOMILJIEKCA.

MoOHO- ¥® TpPUMOJIEKYJSIDHBIE DPEAKLIUM B TEOPHUH
CTOJIKHOBEHUH u AKTUBHOT'O KOMILIIEKCA.
MOHOMOJIEKYIISIDHBIE PEaKIMM 10 TEOPUM AKTHBHBIX
CTOJIKHOBEHHMH M UX OUMOJEKYISpHBIH MEXaHHU3M
aKTUBaUMUA. MOHOMOJIEKYJIIDHBIE pEaKUHH W TEOpHUs
AKTUBHOTO KOMIIJIEKCA. TpPHMOJEKYJISpHBIE PEaKkUuu B
TEOPUH CTOJKHOBEHHUM U aKTUBHOI'O KOMILIEKCA.

Peakuuu B pactBopax. [IpumeHeHHe TEOpHM aKTHBHBIX
CTOJIKHOBEHUN K peakuusM B pactBope. Peakuunm B
pacTBOpE M TEOpHUs AKTMBHOIO KOMILJIEKCA. Y paBHEHHUE
bpencrena-beeppyma. BnusHue WMOHHOM CUIIBI  Ha
CKOPOCTb PEaKLIHH.

Tema 4.
Kunernuka 1ienseix u
(hOTOXMMHUYECKHUX PEAKITHA.

OCHOBHBIE CTaUU LEMHOW peakunu. J[JinHa 1Ienu U 3BEHO
1ICITN. Kunetrnka HCPA3BCTBJICHHBIX LCITHBIX peaKHHﬁ Ha
npuMepe peakiuu oopazoBanus ¢ocreHa. PazBeTBieHHbIC
LCTIHBIC pCAKIINU. HOHYOCTPOB BOCIIJITAMCHCHU.

Crangun GOTOXUMUYECKON peakIuu. 3aKOHbI (HOTOXUMHH.
KBanTtoBbIil BBIXOJ. OCHOBHBIE THIIBI (POTOXUMUYECKUX
peaknuii. Pasnmuuus  Mexay (POTOXUMUYECKHUMH U
TCMHOBBIMH PCAKITUAMM.

Tema 5.
T'oMoOreHHbBIN KaTaIns3.

[lonsaTne katasM3a W Katanusaropa. Buasl karanwusa.
Karanutuueckas AKTHUBHOCTb. ['omorennsie
KaTauThdeckue  peakuuu. OCHOBBI  T'OMOTE€HHOI'O
katanmu3a 1o HInuransckomy. OOmmMiA  KHUCIOTHO-
OCHOBHOM Kataynn3. [IepBUYHBI MU BTOPUYHBINA COJIEBBIC
s dextel. CrienupudecKkuii KUCIOTHO-OCHOBHOM KaTaJu3.
DyHKIMA KUCTOTHOCTH ["ammera.

Tema 6.
['eTeporenHsiil Kataius.

['eTeporennslit KaTajms. OcHOBHEBIE cTaauu
FeTEPOTeHHON KaTaJUTUYECKON peakuu. XapaKTepHbIE
YepThl  TEeTEPOreHHOTO  KaTaiau3a. AKTUBalLMS B
reTepOreHHBIX KaTaJIUTHYECKUX peaxIusx.
AKTHBHpOBaHHast  ajacopOrius. Kunernueckas u
muddy3rnonHas 00JaCTH TETEPOTCHHO-KATATUTUYECKOTO




nporecca. KHHETHKAa TeTepOreHHBIX KaTaIUTHUUYECKUX
peakuuii B CTaTMYEeCKUX ycioBUsX. VcTtuHHas wu
KaXylasics  SHEPrud  aKTUBAllUU  TeTEPOTrEeHHBIX
XUMHYECKUX PEAKIUM.

Teopun reTeporeHHOro KaTaiu3a. AKTHUBHBIE IIEHTPbI
FeTEPOreHHBIX KaTaau3aTopoB. MyNbTHUILIETHAs Teopus
karanusa. Teopusi akTUBHBIX aHcambieil. KatamuzaTopsl
HAa  HOCHUTENSX.  AJCOPOIMOHHBIE  KAaTalU3aTOPHI.
Karanmutuueckue CBOMCTBa MEPEXOJHBIX  METAJIOB
MEPUOINYECKON CUCTEMBIL.

Tema 7.
DepMEeHTaTUBHBIN KaTalu3.

@®epMeHTHl M UX OCHOBHas kiaccudukanus. OCHOBHBIE
CTaJuu dbepMeHTaTUBHOM peaKIuu. depMeHT-
CyOCTpaTHBII KOMILJIEKC. OcHOBBI KUHETUKHU
(depMEeHTAaTUBHBIX peakiuil. YpaBHeHHe Muxasnuca-
MeHTeHa u CriocoObl €ro MPOBEPKH.
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Tema 11.

dopMasbHas KHHETHKA. 10 10
Tema 12.

Kuneruka cnoxHbIx peakiui. 12 12
Tema 13.

TeopeTnyeckue mpeacTaBICHUS 10 10
XUMHUYECKON KUHETHUKU.

Tema 14.

KuneTnka nemarIx u 10 10
(hOTOXMMHYECKUX PEaAKIIUH.

Tema 15. 0 10
T"oMoreHHbIN KaTaanus.

Tema 16. 0 X
I'eTeporeHHslil KaTanus. 0
Tema 17.

DepMEeHTaTUBHBIN KaTalu3. 10 10
Hmozo no 2 cooeprcamenvnomy - -

MOOyI0




5.METOAWYECKHE PEKOMEHJALIUN JIVIsSI HPOBETEHMS
JIJEKIHUOHHBbIX, MIPAKTUYECKUX U JIABOPATOPHbBIX 3AHATUU
(He npedycmomeHvl NPOCPAMMOlL)

6. METOANMYECKHUE PEKOMEHJIAIIUH 110 OPTTAHU3ALIMU
CAMOCTOSTEJBbHON PABOTBI CTYJIEHTOB

Opranun3anusi CaMoCTOAITEJIbHON PadOThI CTY/IECHTOB

Ne Koauuecmeo
wn Ha3zeéanue memoi waCos
1 |DopmanbHas KMHETHKA. 10
2 |KuHeTuKa CIOXKHBIX peaKiui. 12
3 |TeopeTnueckue NpeACTaBICHUS XUMUUECKON KUHETHUKU. 10
4 [Kuneruka nenHbIX u QOTOXMMHUYECKUX PEAKITUI. 10
5 |FomoreHHBIif KaTau3. 10
6 |['eTeporeHHBIN KaTanus. 10
7 |DepMeHTaTUBHBIN KaTaIn3. 10
BCEI'O 72
7. UHAUBUAYAJIBHBIE 3AIAHUSA
(He npedycmompervl npocpammolt)
8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXXYTOUYHOM ATTECTAIIUA
Pa3znen «Xumuyeckass KHHETHKA U KATAJIU3»
1.  Omnpenenuts NOHIATHE CPEIHEN U UICTUHHOM CKOPOCTH XUMHUYECKOM peakLnu.
2. Omnpenenuth OCHOBHOM MOCTYJIAaT XUMHYECKOW KHHETUKH, PU3NUECKHI CMBICT KOHCTAHTBI
3. Onpenenutb NOHATUS MOPSAKA U MOJIEKYJISIPHOCTH XUMHUECKOM pEaKIIiH.
4. Tlpoananu3upoBaTh KMHETHKY pEaKIMi HyJeBOro mnopsaka. BeBectn auddepeHnnansHoe

10.

ypaBHEHHE CKOPOCTH M UHTETPAIbHOE YPABHEHUE KOHCTAHTHI CKOPOCTH PEaKLIUU
[Ipoananmu3upoBaTh KHHETHKY HEOOpPAaTHMMBIX peakIuii IepBOro Topsiaka. BreiBectH
muddepeHraIbHOe YpaBHEHHE CKOPOCTH U MHTErPAIbHOE YpaBHEHHWE KOHCTAHTBI CKOPOCTH
peaxIuu.

BriBectu muddepeHnnanbHoe ypaBHEHHE CKOPOCTH M MHTETPAIbHOE YpPaBHEHUE KOHCTAHTHI
CKOPOCTH peakuuu (MeTon HeompeneneHHbIX Kod(dummueHToB). OmnpeneauTs 3aBHCUMOCTD
Hepuo/ia Mmoyrypacnaia OT KOHIEHTPAIMH UCXOIHBIX BEIECTB.

BriBectn nuddepennmanbHoe ypaBHEHHE CKOPOCTU U MHTETPAlbHOE YpaBHEHHE KOHCTAHTHI
cKopocTu peakuuu. OnpenenuTh 3aBUCUMOCTh IEpHOJa TMOIypacnaza OT KOHILEHTPAIUH
HCXOJHBIX BEIIECTB.

BriBect auddepeHnmanbHoe ypaBHEHHE CKOPOCTH W MHTETPAIbHOE YpaBHEHHE KOHCTAHTHI
CKOpocTH peakiuu. Omnpenenuth 3aBUCHUMOCTh NEpHOAA MOJypacmaja OT KOHIIEHTpAIUH
UCXO/IHBIX BEILIECTB.

[Tpoananu3upoBaTh METOMABI ONpeiesieHUus: OOIIero Mnopsjika peakuuu (MeTOJA MOJCTaHOBKH,
rpaduuecKuii ¥ 1o Meproay Moyiypacraja BelecTna).

[Tpoananu3upoBaTh METOABI ONpPEAETCHHUS MOpPsAKa Peakluu MO BEHIeCTBY (MeToJ M30bITKa,
muddepennmanbabiil MeTon Bant-I'opda u unaterpansusiii Metoq OctBanbaa-Hoifeca).



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

[Ipoananu3upoBaTh 3aBUCUMOCTh CKOPOCTH PEAaKIHU OT Temmneparypsl. OnpenenuTs npaBuiio

Bant-T'odda. Ouennts BenuunHy TemMrepaTypHoro KodgppuimeHTa.

BriBecTr Tpu dopmbl ypaBHeHUs1 AppeHuyca. JlaTh OlleHKY rpadMuecKoMy U aHATUTHIECKOMY

METO/1aM OIIpEJICIICHUS SHEPTUH aKTHUBAIUH.

OmnpenenuTh  NPUHLUIBL,  JISKAlde B  OCHOBE  KHHETUKM  CIOXKHBIX  PEaKIHH.
ki

[Ipoananu3upoBaTh KHHETUKY 00paTUMOM peakluy NEPBOTo MOPSIKA TUTIA =P

[Ipoananu3upoBaTh KUHETHKY JBYX [AapaUICJIbHBIX pPEaKLUW IEpBOro IMOpsAKa THUIIA
ky ky
A—> B;A— C. BeiBectn auddepeHnrnasbHoe YpaBHEHHE CKOPOCTH M HHTETpalibHbIe

ypaBHEHUS JJIs1 KOHCTAHT CKOPOCTEN MEPBOM M BTOPOM peaKIIHii.

k k
[Ipoananmu3upoBaTh KUHETHUKY IOCIEAOBATEIbHOW pPEAKLMUU THIIA A—>B—>C. BoBectn
OCHOBHbBIE KHHETUYECKHE YPABHEHUS JaHHOM peakiuu. JaTh OLEHKY COCTOSHUIO IEPEXOAHOTO
Y BEKOBOT'O PaBHOBECHIA.
[Ipoananu3upoBarh  NPUOTMKEHHBIE  METOJbI  XMMHYECKOM  KUHETUKH  (METOJbI
KBa3UCTAI[MOHAPHBIX KOHLIEHTPALUN U KBa3UPABHOBECHOTO MPUOIMKEHHUS).
Ouenuth poiab 3¢G(GEeKTUBHOrO IuUaMeTpa CTOJIKHOBeHMs. [IpoaHanmu3upoBaTh THUIIOTE3Y
AKTHBHBIX CTOJIKHOBEHUU AppeHuyca.
O6ocHOBaTh NMPUMEHEHHE TEOPUU CTOJIKHOBEHHMH K OMMOJEKYJISPHBIM peakuusM. BriBecTu
ypaBHEHUE ISl KOHCTAHThI CKOPOCTH.
Omnpenenuth MOHATHS TNOBEPXHOCTH MOTEHIMAIBHOM HSHEPIHH, AaKTUBHOTO KOMILIEKCa,
KOOPJMHATHI PeaKINH U PO IyTH PEaKIUu.
O6ocHOBaTh NMPUMEHEHUE TEOPUHM AKTUBHOIO KOMIUIEKCAa K OWMOJIEKYJISIPHBIM PpEaKIHsIM.
BriBecTr ypaBHEHME [17151 KOHCTAHTBI CKOPOCTH.
OnpenenuTh MOHATHE CBOOOHOW YHEPTUH aKTHUBAIlMU. BrIBecTH ypaBHEHHE DWpUHTa.
O06ocHOBaTh OMMOJNEKYISAPHBIA MEXaHU3M aKTUBAIMM MOHOMOJEKYISPHBIX PEAKINI C TOYKH
3pE€HHsI TEOPUM AaKTHUBHBIX CTOJKHOBEHUH. [IpoaHanm3upoBaTh KHHETHYECKYHO CXEMY
JIunnemana.
O6ocHOBaTh MPUMEHEHHE TEOPUHM AKTUBHOTO KOMIUJIEKCA K MOHOMOJIEKYISPHBIM PEAKLIUSIM.
BriBecTr ypaBHEHME J17151 KOHCTAHTHI CKOPOCTH.
JlaTp OIlEHKY ME€XaHU3My U KHHETHUKE TPUMOJEKYISIPHBIX PEAKUUWA C TOYKH 3PEHUSI TEOPUHU
CTOJIKHOBEHUHN U aKTUBHOTO KOMILJIEKCA.
[Ipoananu3upyiiTe KWHETUKY PEAKLMl B pacTBOpAaX C TOYKHU 3PEHUSI TEOPUU CTOJKHOBEHHU U
AKTUBHOTO KOMILJIEKCA.
JlaThb OLIEHKY BIMSHUIO HOHHOW CHJIBI PACTBOpPA HAa CKOPOCTh XMMHYECKOW peakiuu. BoiBecTn
ypaBHeHue bpencrena-boeppyma.
JlaTh OLIEHKY OCHOBHBIM CTaJIUAM LEMHOM peakuuu. OnpenennuTs NOHITHS JUIMHBI LIETH, 3BeHa
LEMH, CPETHETO YKCIa aKTUBHBIX YaCTHI] U ITTUHBI BETBU.
[Tpoananu3upoBaTh KMHETUKY HEPa3BETBICHHBIX IEMHBIX PEaKIMil Ha MpuMepe 0O0pa30BaHUS
docrena.
JlaTp OLIEHKY pa3BETBIEHHBIM LENHBIM peakuusaM. OnpenenuTs MNOHATHE MOJyOoCTpOBa
BOCIUJIAMEHEHUSI.
JlaTb OIIEHKY OCHOBHBIM CTaausM (GOTOXMMHYECKON peakiuu. OmnpeneanuTb 3aKOHBI
(bOTOXUMHUH.
JlaTb OIIEHKY MOHSTHIO KBAaHTOBOTO BbIXofa. I[IpoananusupoBaTh THUIBI (POTOXUMHUYECKUX
peakuuid. OnpeaenuTh OTIUYHS MEKIY TEMHOBBIMU M (JOTOXUMUYECKUMU PEAKIIHSIMH.
[Ipoananu3upoBaTh CTAIWKWHBIA MEXAHM3M WM KHUHETUKY TOMOTE€HHBIX KaTaIUTHYECKUX
peaKLHii.
[IpoananM3upoBaTh CIUTHBIM MEXaHW3M M KMHETHUKY F'OMOTE€HHBIX KaTaIUTHYECKUX PEaKIHi
Ha IpUMepe pacraja nepokcuga sogoposa no lllnuransckomy.
JlaTb OLIEHKY OCHOBHBIM CTaJHsIM T'€TEPOT€HHOr0 KaTaluTU4YecKoro mporuecca. O60cHOBATH
MPUYMHBI TPOTEKAHUS MIPOIIECCa B KHHETUYECKON U (P Py3HOHHOM 00IacTsIX.
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[Tpoananu3upoBaTh XapakTepHble YEPThl T€TEPOreHHOI0 KaTanu3a (CPOACTBO U CEIEKTUBHOCTD
KaTajau3aTopa, CMEUIaHHbIE KaTajlnu3aTopbl, SBJIEHUS OTPAaBIECHHUS U IMPOMOTHUPOBAHUSA
KaTauu3aTopa).

O06o0cHOBaTh NMPUYMHBI AKTUBALIMM B TE€TEPOTEHHBIX KAaTAIUTUYECKUX MPOIECCaX HA IpUMEpE
npoduiel myTel HEKaTaTMTHYECKOW TOMOTEHHOW M KaTAIUTUYECKOW TeTEPOreHHOW peaKIiluii.
Onpenenuts NOHATHS UCTUHHOM U KaXKyLLEHCS SHEPTUH aKTHBALUH.

[Ipoanann3upoBaTh KHWHETUKY TIE€TEPOTr€HHBIX KAaTaJIUTUYECKUX PEaKUUd B CTaTHYECKUX
ycnoBusix. OO0CHOBATh NPUUYMHBI MOSIBICHUS KAKYIUXCS IOPSIIKOB pEaKIUK.

BriBecTH B3aUMOCBSI3b HCTHUHHOM M KaXyIIEHCSd OSHEPruid aKTUBALIMU TE€TEPOTrCHHBIX
XAMHUYECKUX PEAKIUM.

Jloka3aTh HaIMYUE aKTUBHBIX EHTPOB B T€TEPOTreHHBIX KaTaiau3aTopax (SBJICHHS aCOpOIUU U
OTpaBJICHMsI KaTaJln3aTopa, TEOPHs AKTUBHBIX LIEHTpoB Telnopa).

Onpenenutb OCHOBHBIE TMOJOKEHUSI MYJIbTUIUIETHOW TEOpHM KaTanu3a bamananHa v Teopuu
aKkTUBHBIX aHcamOel Kobo3esa.

Jlatb  OIlEHKY KaTanu3aTopaM Ha HOCUTENAX M  aJCOpPOLMOHHBIM  KaTaJlu3aTopam.
[IpoaHanu3upoBaTh KaTaIUTHUECKHUE CBOMCTBA IEPEXOAHBIX METAJLIIOB.

Onpenenuth MOHATUS (GEpPMEHTAaTUBHOTO KaTanu3a u  QepmenTa. [IpoanamuzupoBarthb
knaccupukanuio QgepmeHToB. OIGHUTh BIMSHUE BHEIIHUX (PAKTOPOB HAa aKTHUBHOCTD

dbepmenTa.
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[Ipoananu3upoBaTh KHHETHKY (EpPMEHTATUBHOM peakUMU THIA -1
BeiBecTu ypaBHeHne Muxasnuca-MeHTEHa U ONIPEAEIIUTh METO/BI €0 IIPOBEPKH.

9.OBPA3ZEIl MOAYJIBHOI'O KOHTPOJIA

rOY BIIO «JIOHEIIKUA HAIIMOHAJBHBIIH YHUBEPCUTET»
Xumudeckuit (haKyabTeT

Hanpaenenue noocomosxu: 04.03.01 Xumus
IIpoepamma nodeomosxu: oakanaspuam
Cemecmp 6

Yuebnas oucyuniuna Duzuueckan xumus

MOAYJIbHAA KOHTPOJIBHAS PABOTA
1o teme «@opmajibHasi KHHETHKA.»

1. Onpenenuts NOHATHE CPEIHEN U UICTUHHON CKOPOCTH XMMHUYECKOHN pEaKLUH.

2. Ilpoananu3upoBaTh KHHETUKY HEOOPATHUMBIX PEAKIIUNA MTEPBOTO MOpsiiKa. BeiBecTn
nuddepeHraIbHOe YpaBHEHHE CKOPOCTH U HHTETPaJIbHOE YPaBHEHNE KOHCTAHTHI CKOPOCTH
peakuuu.

VYTBepxeHo Ha 3aceqaHnu Kadeapsl GU3NYECKON XUMUH,
poTOKOJ Ne 0T « » 20 T.

3aBeyromuii kadeapoit B.M. Muxanp4ayk
[Ipenonasareins H.N. benas




Kpurepun oneHuBaHus MOLY/JIbHOI0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo 6annoe
1 25
2 25
Bcezo 50

10. OBPA3EILl DK3AMEHALIMOHHOI'O BUJIETA
(He npeycmMompeH npocpammoti)

11. OBPA3ELl TECTOBOI'O 3AJAHUA

12. KPUTEPUU OHEHUBAHUA

Pacnpeodenenue 6annos, Komopsvie MOZym ROIYYUMb CHYOEHM bl
6 npoyecce uzy4eHus OUCYUNIUHbL

N IIpome:xyTounas
Texkyuuii KOHTPOJIb Bcero
arrecrauus
Y CTHBIIN JOKIIaJ IO KypCOBOM paboTe
P p Kypcosas pabora
100 6anmoB
max 50 6aymoB max 50 OamioB
Illkana coomeemcmeus 641108 HAYUOHATLHOU WIKATIE
Cymma
ITo . IIpu oueHke 3Kk3aMeHa NMpenoaaBareb
0aJ10B 1o 100 ITo rocynapcrBenHoit
. HIKaJje PYKOBOACTBYETCSH CJIeAYOIMMU
0aIJIbHOM HIKaJIe
ECTS MPUHIMIIAMH

KaJje
MOKa3aHbl CHCTEMaTHYeCKHe U TIIyOoKue
3HAHUS TPU OTBETE Ha BCE BOMPOCHI OuieTa

90-100 A «Otanuno» (5) p TP ’
MMOHMUMaHHe ¢buznueckoit CYLIHOCTHU
pOoOIIeMbI
MOKa3aHbl CUCTEMaTHYECKHEe U TIIyOOoKHe
3HAHUS [IPU OTBETE HA BCE BOMPOCHI OMIIETa,

80—-89 B MMOHUMaHUEe (PU3UIECKON CYITHOCTH
MPOOJIEMBI, HO TIPU OTBETE JAOMYIIEHBI

«Xopomuio» (4) HEKOTOpbI€ OIMOKH ¥ HETOYHOCTHU

MOKa3aHbl CUCTEMaTHYECKHe 3HaHUSI IPU

7579 C OTBETE Ha BCE BOIMPOCHI OUJIETa, HO MPHU
OTBETE JOMYILEHbl HEKOTOPbIE OMIMOKH U
HETOYHOCTH
MOKa3aHbl HECUCTEMaTHYECKUE U

70-74 D «VI[OBJIGTBOpI/ITeJIBHO» HGFJIYGOKI/IG 3HAHUA ITPHU OTBECTC HA BOIIPOCHI

3) Owiera, Mpu OTBETE JIOMYIIEHO HECKOIBKO

OH_II/I6OK, HCIIPABJICHHBIX CaMUM CTYACHTOM




MMOBEPXHOCTHBIE 3HAHMSI IPU OTBETE HA
BOIIPOCHI OMIIeTa, TOMYyUIEHO Psijl

60—-69 E o
HCTOYHOCTCHU, KOTOPLIC CTYACHT HC B
COCTOSTHMM CAMOCTOSTEIHHO UCITPABUTH
«HeymoBneTBOpUTEIBHO | HET OTBETOB Ha OCHOBHBIE BOIIPOCHI OMIIeTa,
3559 FX | » € BO3MOKHOCTbIO HET OTBETOB Ha JIONIOJIHUTENIbHBIE U
B MOBTOPHOM aTTECTAIlMK | HABOASILNE BOIPOCHI
2
0-34 F «HeynoBneTBoputenbH | BbimoiaHeHue MeHee 30 % o00s3aTenbHBIX

0» (2) ¢ BOBMOXHOCTBIO | 3aJaHUI; HEYMEHUE PaCKpPhITh OCHOBHOE
MOBTOPHOU CAauu MpU | COJIep’)KaHHWE  3a/laHus;  HECIOCOOHOCTh
YCIIOBUH (hopMyIHpOBaTh BEIBOJIBI.

o0s13aTepHOTO HAbopa
JIOTIOJTHUTEIBHBIX
OaJioB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOIECCA

JononauTtensHoe obecrneuenne: Wi-Fi mocTynm B KoprycaX YHUBEPCHUTETA, TEKCTOBBIE U
3NIEKTPOHHBIE pecypchl HayuHolt 6MGnInoTekn yHUBEpPCUTETA.

14. PEKOMEH/TOBAHHAS JIMTEPATYPA

Koua-Bo Hanu4uue
Ne IK3EMILIAPOB | JJIEKTPOHHOM
HaumenoBanue
n/n B OM0JIMOTEKE BepCcUM B
JonHY IBC
Ocnoenasa numepamypa
1. [IpakTuky™m o XuMu4eckoil kunetnke u katanuzy / H.H.
benas, A.B. bensrii, JILM. Ilponsko, T.b. Ilomumyk. 17 n
Y4yeOHo-meroauueckoe mocodbue. - [oneuk: JlornHY,
2013 - 128 c.
2. JlaGopaTOpHBIi MPAaKTUKYM 1O XUMHUYECKOW KUHETHUKE U
karanu3y: yueoHoe mocobue / H. U. benas, A. B. bemnbiii, 1 N
JI. M. IIponseko., T. b. Iomumyxk. — Joneux: I'OY BIIO
«lorHY», 2018. - 137 c.
Jlonoanumenvnan numepamypa
3. Odusnueckass XuMmus: ydyeObHoe mocoOue, 3JIEKTPOHHOE .
U3JIaHUE CEeTeBOTo pacmpocTpanenus / B.A. YMpuxun — DICKTPOHHIH o
M.: «KKJIY», «Jlo6pocseT», 2018. peeype (Book on Lime)

15. HUHP®OPMAINUMOHHBIE PECYPCbI

Pabouas mporpamma paccMOTpeHa U NepeyTBEp)KIeHa Ha 3aceJaHuu Kadeapbl pU3NUecKoit
XUMUHU ¢ U3MeHeHUs MU (0e3 n3meHenuit) Ha 20 TO/I.
IIpoTokoi Ne OT « » 20 I.

3aBenyrommii kKageapoit B.M. Muxanpuyk




