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AHHOTANMA

Kypc «®usnueckne OCHOBBI KHHETHUKM CIIOXKHBIX XMMUYECKHX PpEakIMid» HalpaBlIeH Ha O3HAKOMJICHHE
CIymiareNneil ¢ MeXaHW3MaMH W MaTeMaTHYeCKHMM MOJCIUPOBAHUEM KHHETHKH CIOKHBIX XHMHUYECKUX
peakuuii, B TOM YHCIIE, C yYETOM BIUSHUS CPEJIBI.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- 3HAKOMCTBO C OCHOBHBIMH (1)I/ISI/ILIGCKI/IMI/I MNpCACTABICHUAMU O MCXAaHU3MAX CIIOXKXHBIX XUMHUYCCKHUX
HpeBpaH_[eHI/Iﬁ U Crocobax MaTeMaTHYECKOTO MOACIINPOBAHUA KMHCTUKH 3TUX ITPOLECCOB, UMCHOIIUX

NpCeaACKAa3aTCIbHYIO CHUITY.

33]13‘[1/[ JAUCHUIIINHBI

- OCBOCHHUC CTYACHTAMU OCHOB TCOPHHU XUMHUYCCKUX HpeBpameHHﬁ, B TOM 4YHCJIC, BK/IHOYarOINX

B3aUMOJEICTBUE pEArUPYyIOLIUX

BEIIIECTB

n TPOAYKTOB pCakiuku C MOJCKYJIaMU  CPCObI,

AJICKTPOMArHuTHBIM U3JTYUCHHUECM U MAarHUTHBIM IT10JIEM;

- 3HAKOMCTBO C MAaTCMaTHU4C€CKHUM allrapaTrom s MOACITIUPOBAHUS KUHETUKHU TaKUX IMPOLECCOB;

- mpuoOpeTeHHe
3aKOHOMEPHOCTEH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

0a30BBIX HABBIKOB

B o0macT aHajIu3a HCTPUBUAJIBHBIX KHMHCTUYCCKUX

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYalluil HA OCHOBE
CHCTEMHOTO TI0JIX0/1a, BEIpAa0aThIBATh
CTpaTeruro AeUCTBUI

YK-1.1 Ananuzupyet npoOIeMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  NpOOJIEMHONW  CHUTyallud Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

YK-1.3 Pa3pabarsiBaeT CTpaTeruo JOCTHKEHUS

[IOCTABJICHHON 1€ Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpeaBUAS PE3YNbTaT KaKIOr0 M3 HUX U OLEHUBAas HX
BIMSIHUE  Ha  BHEIIHEE  OKPYKEHHE  IUIAHUPYEMOMU
JEATENIBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTaTax UcCIeI0BaHUN

[IK-1.2 CnocobeH BbyIBHTaTh THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYECTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEN0BAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.




YMETb!

- IPUHIUIT HE3aBUCHUMOT'O IMPOTCKAHUSA XUMHUICCKUX peaKuHﬁ;

- OCHOBHBIC MCTOJbI aHAJIN3a KNHCTUYCCKUX JaHHBIX;

- TEOPETUYECKUE IPEICTAaBICHUs O IPUUYMHAX TEMIEPATypPHOM 3aBUCUMOCTH KOHCTAHTBHI CKOPOCTH

peaknuw;

- 0COOEHHOCTH NPOTEKaHUS peaKkInii B KOHACHCUPOBAHHOH (ase;

- KPpUTUYCCKHUC ABJIICHUA B XUMUU,

- OCHOBHBIC XapPaKTCPHUCTUKU KATAJIUTUICCKUX MTPOLCCCOB;

- KHHCTHYCCKHUC 3aKOHOMCPHOCTH
ONITUYCCKU-IIJIOTHBIX CpCaax,

(bOTOXI/IMI/ILIeCKI/IX

- BIMSIHUE MarHUTHBIX MOJIEH HA XUMUYECKHE PEAKIINH;
- OCHOBHbIE KHHETHYECKHE OTIAMYHS Hal0APhEPHBIX (aKTUBALMOHHBIX) U TIO10APHEPHBIX (TYHHEIbHBIX)

MMpoLEcCCOB.

npeBpalieHuii, B  TOM

4quciie, B

- copMynHpoBaTh MaTeMaTHYECKYI0 MOJENb (COCTaBUTh CUCTeMY AN EepeHINAIBHBIX YPABHEHHN)
OTIMCHIBAIOIIYI0 KHHETUKY CJIOKHOT'O XUMHUUECKOTO Mpolecca ¢ yueroM Auddy3uu 1 GOTOXUMUIECKIX

CTaJuii IIpEBpaLCHUS;

- pacCiio3HaBaTb NpPOUCCChI, MPOTCKAOIINC B KUHCTHUYCCKOM U ,Z[I/I(i)(l)ySI/IOHHOM PCKUMaAX;
- AHAJIM3UPOBATh KWHCTUYCCKUEC JAaHHBIC, TPEACTABJIICHHBIC B JIMTEPATYPEC,
- HPOU3BOAUTH YUCJICHHBIC OLICHKU CKOPOCTU pCaKIIMU U ,Z[H(l)(by3HOHHOfI AWHAMHWKU BCUICCTBA B CPCIC

110 NMOPAAKY BCJIMYHHBI.

BJIAJIETD:

- HaBbIKaMH aHaJIn3a KHHCTUYCCKUX SaKOHOMepHOCTeﬁ XUMHYCCKHUX peaKuHﬁ;

- KYJIBTYpOH MOZIEIUPOBAHUSA CIOXKHBIX XUMMUYECKUX IIPOLIECCOB,

TCTCPOrCHHBIC U HH(b(bYSHOHHBIe CTaauu,

BKJIIOYAaOOIUX TOMOI'CHHBIC,

- HaBBIKAMHM TIOMCKa B JUTEpaType (B cucteMme MHTepHET) HEOOXOAUMBIX (PU3NYECKUX U XUMHUYECKUX

JaHHBIX 1 KOHCTAHT.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Ilpsimass w  oOparHas 3amadu B ) 5
XUMHUYECKON KUHETHUKE
MopnenupoBanue KUHETHYECKUX
2 3aKOHOMEPHOCTEMH CJIIOKHOTO 2 5
XHUMHYECKOTO IpoLecca
XuMHYecKass  peakuus B rase -
3 MpOsIBIICHHUE 3JIEMEHTApHOTO aKTa ) 5
XMMHYECKOTO IpPEeBpalleHusl B Hauboiee
YHCTOM BUJE
4 JIBI>KEHHE CUCTEMBI M0 TOBEPXHOCTH ) 5
noreHuansHou auepruu (I1119)
5 Oco0eHHOCTH TMPOTEKAHUS XUMHYECKHX ) 5
peakuuii B KOHICHCUPOBaHHOM (aze
6 Kunernueckue 3aKOHOMEPHOCTHU ) 5
(hOTOXMMHYECKUX MPOIECCOB
7 Kputnyeckue siBIeHUs B XUMUU 2 5




3 Kunernueckne 3aKOHOMEPHOCTH ) 5
KaTaJIMTHYECKUX peakUuil

9 KI/IHeTHUKa U MEXaHu3M (epMEHTaTUBHBIX ) 5
peaxuuit

10 Juddy3noHHO-KOHTPOIHPYEMBIC ) 5
XUMHYECKHUE MPOLIECCHI

1 MopnenupoBanue HECTAIIHOHAPHOTO ) 5
T Py3nOHHOTO Mporecca

12 Cdepuuecku-cuMMeTprYHBIC ) 5
T Py3nOHHBIE 3a1a4U

13 PacnpocTpanenue Teruia M3 TOYEYHOrO ) 5
MCTOYHMKA B HEIPEPBIBHOM cperie
BpamarensHast quddysus Moyekyn u ee

14 |BaMsHME HA KHHETHUKY XHUMHYECKOTO 2 5
MPEBpALICHUS

15 BinsgHne — MarHuTHBIX  TOJMEH  Ha 2 5
XMMHUYECKUE PEaKInu

Nroro yacos 30 75

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 2 (Becennuit)

1. llpsimMast 1 oOparHas 33734 B XUMUYECKOM KMHETUKE

XuMudyeckass KHHETUKAa — KJIIY K MOHUMaHHIO MEXaHH3Ma IIpEBpaliCHUA. BHCMCHTaprIe )41
CJIOKHBIC XUMHYCCKUC PCaAKIUU. AHanmm3 KMHETHYCCKHUX JaHHBIX; MCTOH TpaJUCHTHOIO CITyCKa.
BBICOKOpeaKI_[I/IOHHBIe HHTEpMEAUAThl XUMHUUYCCKUX MMPOLUCCCOB; COBPEMCHHBIC 3KCIIEPUMCEHTAJILHBIC
MCTOABI XHUMHUYECKON KMHCTUKHU

2. MOI[CJ'II/IpOBaHI/Ie KHHECTHYCCKUX BaKOHOMepHOCTeﬁ CJIOKHOT'O XUMHYCCKOT'O IMpouecca

[IpyHIMD HE3aBUCHMOIO MNPOTEKAHMS XUMUYECKUX peakuuil. MeTton KBazHCTalMOHAPHBIX
KOoHLeHTpauuil. KoHKypeHIIUsI HECKOJIBKUX MOHO- 1 OMMOJIEKYJISIPHBIX peakiuid. MeTo HCKITIOUeHUS
BpeMeHH. HuciaeHHoe pemenne cucteMbl quddepeHaabHbIX ypaBHEHUI

3. Xumuueckas peakuusi B ra3e - IpOsBJICHUE JIEMEHTapHOIO akTa XMMHMUYECKOIO IPEBpallleHus B
HauboJee YNCTOM BHE

AxTtuBanus 1 ne3aktuBanus Monekya. Cxema Jlunnemana. TemmeparypHas 3aBUCUMOCTb KOHCTaHTBI
ckopoctu. Teopus aktuBHbIX cTonkHOBeHUH (TAC). Teopus akruBupoBanHoro komruiekca (TAK).

4. JIBM>KeHNE CUCTEMBI 110 MIOBEPXHOCTH MOTeHIMaNbHOH sHepruu ([1119)

[Mpubnuxenne bopra-Onenreiimepa. [loBepxHOCTh ToOTeHIMANbHOW dSHepruu. KoopawHata u
9HepreTuueckuii nmpouip peakumu. Anuabaruueckoe pacuierieHue. KpasumepeceueHne TEpMOB,
npasuia 3amnpera. CTaTUCTMUYECKOE OIMCaHME CKOPOCTH XMMMYecKod peakuuu. Ilponeccsr
penakcanuu. TyHHenbHbIE (MTOxOapbepHble) XUMUUECKHE TpeBpameHus. KnneTnuecknii H30TOMHbIN

3 exT.

5. OcoOeHHOCTH MTPOTEKAHUSI XUMUYECKUX PeaKIni B KOHJICHCUPOBaHHOH (aze



Omnucanue peakuy B KOHACHCUPOBAHHOH (a3e Ha OCHOBAHUH TEOPUU aKTUBUPOBAHHOTO KOMILIEKCA.
Mopnens Kpamepca. Teopuss Mapkyca. MexaHu3Mbl TPaHCISUOHHOW M BpamareibHON auddys3un
MoJekyn B cpene. Kunernueckuit u andy3noHHBIN peXKUMbl XMMUYECKON peakunu. CTyneH4yarsie
KHHETHYECKHE KPUBBIE B TBEPJBIX MaTpULIaX

6. Kunetuueckue 3aKOHOMCPHOCTH (I)OTOXI/IMI/IIIGCKI/IX mponeccoB

3akOoH KBaHTOBON OKBHBAJICHTHOCTH OWHINTEWHA, KBAaHTOBBIA BBIXOH. M3mydarenbHble U
Oe3bI3nyyvarenbHble mepexonnl. Tymenue quryopecueniyu, ypasuenue [lrepna-donbpmepa. SABnenus
dotoceneknun  u  doroopueHTanmu. KuHeTHKa  (POTOXMMHUYECKOTO  TIpEBpalieHus B
ONTUYECKU-TUIOTHOU cpeze

7. Kputudeckue siBieHUs] B XUMUH

XYUMHUYECKOE U IHEPreTHUECKOE PA3BETBICHHE XUMHUYECKUX peakuuii. MeToa moiycTaloHapHbIX
konnenrpanuii (H.H. CemenoB). [loayocTpoB BocIiaMeHEHHS.

8. Kunetnueckue 3aKOHOMCPHOCTH KATAJIUTUYICCKUX peaKuHﬁ

Mexann3M W KHHETHKAa KaTaJUTHYECKHMX M aBTOKATAJTUTHYECKUX pPEaKIui. DHEepreTHyecKHi
nporiib  KaTAIUTUYECKOW peakiuu. [OMOTEeHHBII W TeTEepOreHHBINM Karanmu3. KuCIOTHBIHA
(ocHoBHBIH) KaTanu3. 3a HIDKHEH rpanuneit mkansl pH, yakuus ['ammera.

9. Kunernka u Mmexanu3m (hepMEHTATUBHBIX pEaKInit

depMmeHTHl U cyOcTparbl. YpaBHeHHMe Mmuxasnuca — MEHTEH W METOABI €ro JIMHeapHU3allHH.
Mexanu3mbl THTHOUPOBaHUs (PEPMEHTATUBHBIX PEAKIIUH.

10. Jnddy3noHHO-KOHTPOIHPYEMbIE XHMUYECKHE ITPOLECCHI

3akonsl Ouka. YpaBuenus Crokca-DiHmTeitHa u Jlebas-Crokca-DWHIITeHA; THIPOANHAMHYECKAN
pamuyc Monekyibl. TemmeparypHas 3aBHCHMOCTh Bsi3kocTH. CTalMOHApHBI peXHM B
muddysnonnoit kuneruke. Kpaeswie yenosus Jupuxie u Helimana.

11. MonenupoBaHue HeCTAIMOHAPHOTO AU QYy3HMOHHOTO TIpoIecca

3amaya 00 OKHCJICHUHM BEIIECTBA B IOJMMEPHOW IUICHKE; pacCIpeleNiCHHbId CTOK. 3ajada o
noJsiporpaguuecKkol perucTpamnuy NpoaykTa GOTOXUMHUYECKON peakiiuu; Tuddy3noHHAsS KHHETHKA
B ONTUYECKU — MIIOTHOU cpefe.

12. Chepuuecku-cummerpuunbie qudGy3noHHbIE 3a1a41

3amaya O pocTe KOUIOMAHOW dYacTHUbl, JUpQy3us B CHEpUUSCKUX KOOpAMHATAX. 3aaada o
KIIETOYHOM D(PQEKTE; CIIMBKA PEIICHUHA

13. PactipocTpaHeHne Teria U3 TOYEUYHOTO HCTOYHHUKA B HEIIPEPHIBHOM cpeze

3amaua o TemaoBoi BosHe auccunanuu. [IpeodpazoBanue Jlamnaca.
3amava B nunuHApuYeckux koopauHarax. Gynkuuu beccens

14. BpamarensHas audy3ns MOJIEKYI U €€ BIMSHUE HA KHHETUKY XMMHUYECKOTO IIPEBPAICHUS

Koaddunuent Bpamarensnoit auddysuu, Bpems BpamarenbHoil koppesiuun. Oneparop Jlamtaca B
chepuueckux KoopauHarax. OpueHTanMoHHAs (YHKUUS pacrpeneiaeHuss MoJeKkyla. DyHKIuu
Jlexxanapa u chepuueckre rapMOHHUKH.



15. BausitHue MarHuTHBIX TOJeH Ha XUMHUYECKUE PEaKIIHH

MaruuTHbIf n30TONHBIN 3¢ dekt. CinHOBbIH KaTtanu3. OCHOBBI CIIMHOBON XUMHUH.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeO0XOIMMON AJIl OCYylIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHe (MOLYJII0)

VYueGHast aynuTopus, CHaOKEHHAasI JOCKOH, IKPaHOM, IPOEKTOPOM.
6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
Jluteparypa Bolaercst Ha 6a30BOH Kadenpe:

1. I'Oitpunr, C.I'JIun, C.M.JIua OcHOBBEI xuMu4eckor kuHeTuku. M., Mup, 1983;

2. N.A.Cemuoxun, B.B.CtpaxoB, A.1.OcunoB Kunernka xumuaeckux peakuuii. M. U3n-so MI'Y,
1995;

3. DkcniepuMeHTalIbHBIE METOJIBI XMMUHW BBICOKUX dHepruil n/pea. M. 5. MensaukoBa, M. M3n-so MIY,
2009.

JlononHuTeNbHAS TUTEPATypa
Jluteparypa Bolaercs Ha 6a30BoOH Kadenpe:

1. K.M. CanuxoB 10 nekuwmii no cnuHoBo# xumuu, Kazans, Yaunpecc, 2000;

2. A.B. BopoGneB, Jlekuu 1o TeOpHH AJIEMEHTAPHOTO aKTa XUMHYECKUX PEaKIHid B
KOHJIeHcupoBaHHOH ¢aze, M. M3zn-so MI'Y, 2000;

3. A.B. Bopo6bes, Auddy3nonnsie 3agaun B Xumuideckoil kunetuke, M. U3n-so MI'Y, 2003

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o JMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He npenycmotpeHsL.
9. MeTonuyeckne yKkazaHusl JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CIUILIHHBI (MOXYJIs)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHITHHHBIM
anmapaToM, a ¢ JPYTroil CTOPOHBI, JOKEH HAYYUTHCS PUMEHSITh TEOPETHUSCKIE 3HAHUS.

B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIC ONPEIECICHMS AMCLIMIINHBL,
YMETb IPUMEHSThH [10JIyUYCHHbIE 3HAHUS AJIs PELICHUs pa3IMuHbIX 3a/1a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

- IOCEIIECHUS BCEX 3aHATUH, IPEAyCMOTPEHHBIX yUCOHBIM IIJITAHOM IO TUCLUIUINHE;

- BEJICHUS KOHCIEKTAa 3aHATHH;

- HaNpsDKEHHON caMOCTOSTENTLHON pa0oThI CTY/ICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

- YTEHHUE PEKOMEH/I0BaHHOH JIUTEpaTyphl;

- TpopaboTKy yueOHOro Marepuana, MOATOTOBKY OTBETOB Ha BONPOCHI, MPEAHA3HAYECHHBIX JUIA
CaMOCTOSITENBHOTO U3yUEHUS;



- pelleHue 3a/ay, IpeylaraéMbIX CTyJ€HTaM Ha 3aHATUsAX;
- IOATrOTOBKY K BBIITOJIHEHUIO 3aIaHUM TEKYIEW U IPOMEXYTOUHON aTTECTALMMU.

VYenenHas caada sK3aMeHa [oJpa3yMeBaeT, YTO CTYIEHT:

- OPUEHTUPYETCS B JINTEPAType IO MPEAMETY U B COCTOSIHUU ObICTPO HAWTH HEOOXOnuMbIe (OPMYIIBI U
CIIPABOYHBIE MaTepHaIIbI;

- CITIOCOOCH PELINTh TUIOBBIC 3aJa4l U HAUTH KpaT4allliii MyTh K PEIICHHUIO, YTO 0COOCHHO 1IEHHO;

- CITIOCOOCH JOBECTH PELICHUE 10 YUCICHHOTO 3HAYCHUS;

- IOHUMAET OTPaHUUYCHHSI U JOIYCTUMBIE MPEIEIBI UCIIONB30BaHUS TEX MIJIM HHBIX TPUOIKEHUH.

[Tokazarenem BiIaJicHUs MaTepUaIoOM CITYy>KAT YyMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIPOCHI IO TeMaM
JMCILHTUINHBL.

BaxxHO m0OWUTHCS MOHMMaHUS M3y4aeMOro Marepuaia, a He MEXaHHYEeCKOTrOo ero 3amoMuHaHus. [lpum
3aTPYJHCHUN HM3YYCHHUS OTACIBHBIX TEM, BOIIPOCOB, CIEAyeT oOpamiarbcs 3a KOHCYIbTAUAMH K
MPEIoIaBaTelio.

Bo3MoxkeH npoMeKyTOUHBIM KOHTPOJIb 3HAHUN CTYJEHTOB B BHUJE PEIICHUS 331a4 B COOTBETCTBUU C
TEeMaTUKON 3aHSITHIA.



NNPUJIOKEHHUE
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEAOBATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIEC PE3YyJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHHN

[IK-1.2 CnocoGeH  BbABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[MK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HAyyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIBTATC HU3YUCHUSA OUCHUIIJIMHBI «DPHU3NYCCKUE OCHOBBI KMHETHKH CIIOKHBIX XHMHUYECKUX peaKHI/II\/’I»

00yJaromuiics JOmKeH:

3HATb:

- IPUHLIUI HE3aBUCUMOTO [IPOTEKAHUS XMMUYECKUX PEAKIIMMI;
- OCHOBHBIE METO/Ibl aHAJIN3a KHHETHYECKHUX JTAHHBIX;
- TEOPETUYECKHUE IPEICTAaBICHUsI O IPUUYMHAX TEMIEPAaTypPHOM 3aBUCUMOCTH KOHCTAHTBHI CKOPOCTH

peaknuw;

- 0COOEHHOCTH NPOTEKaHUS peaKkInii B KOHACHCUPOBAHHOH (aze;

- KPpUTUYCCKHUC ABJICHUA B XUMUU,

- OCHOBHBIC XapPaKTCPHUCTUKU KATAJIUTUICCKUX MTPOLCCCOB;

- KHHCTHYCCKHUC 3aKOHOMCPHOCTH
ONITUYCCKU-IJIOTHBIX CpCaax,

(bOTOXI/IMI/ILIeCKI/IX

peBp aIIIeHI/Iﬁ, B TOM YHUCIIC, B

- BIIMSIHUE MarHUTHBIX MIOJIEH Ha XUMHUYECKUE PEaKLnH;
- OCHOBHBIC KHHETHYECKHE OTIINYHsI Ha0apbhepHbIX (AaKTHBAIIMOHHBIX) U IOA0aPhEePHBIX (TYHHEIbHBIX )

MpoLecCCOB.

yMeThb:

- copMynHpoBaTh MaTeMaTHYECKYI0 MOJENb (COCTaBUTh CUCTEMY AN EepeHINAIBHBIX YPAaBHEHHN)
OTIMCHIBAIOIIYI0 KHHETUKY CJIOKHOT'O XMMHUUECKOTO Mpolecca ¢ yuetoM AU @y3uu 1 GOTOXUMUIECKIX

CTaJui IIpEBpaLICHUS;

- paciio3HaBaTb NpOUCCChI, MPOTCKAOIINC B KHHCTUICCKOM U ,I[I/I(i)(l)ySI/IOHHOM PCKUMaAX;
- AHAJIM3UPOBATb KUHCTUYCCKUEC JAaHHBIC, TPEACTABIICHHBIC B JIMTEPATYPEC,
- HPOU3BOAUTH YUCJIICHHBIC OLICHKU CKOPOCTU pCaKIIMU U ,Z[I/I(l)(by3I/IOHHOI\/'I AWHAMHWKU BCUICCTBA B CPCIC

110 NMOPAAKY BCJIMYHHBI.

BJA€Th:




- HaBBIKAMHM aHAJIN3a KHHETUYECKHUX 3aKOHOMEPHOCTEN XUMHUYECKUX PEAKIIUH;

- KYJIBTYpPOH MOAEIUPOBAHUS CJIOKHBIX XMMHUYECKUX IIPOLIECCOB, BKJIIOYAIOIUX TOMOI€HHBIE,
rereporeHHsie  1u¢py3MOHHbBIE CTAINM;

- HaBBIKAMHM TIOMCKa B JUTEpaType (B cucteMme MHTepHET) HEOOXOAUMBIX (PU3NYECKUX U XUMHUYECKUX
JAHHBIX U KOHCTaHT.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

B nensx TekyLero KOHTPOJS YCIEBAEMOCTH Ha 3aHATHUM MOXET IPOBOIUTHCS KPAaTKUH OIpoc 110
T€MaM MPEIbIAYIIETO 3aHITHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

Bomnpocs! a5 npoBeieHus IK3aMeHa:

1) CocraBneHrne W OCHOBHBIE METOIBI peUIeHHUA cHUCTeM AupdepeHurnanbHbIX KUHETHYECKUX
YPaBHEHUU I CIOKHBIX XUMHYECKMX peakuuil. IIpuBecTn npumep KHHETHYECKOHW CXEMBI U
COOTBETCTBYIOLINX 3TOU cxeme ¢ depeHInaIbHBIX YPaBHEHUH.

2) KauecTBeHHBIN 1 KOTMUYECTBEHHBIN aHAIN3 HKCIIEPUMEHTAIbHBIX KUHETHUECKUX NaHHbIX. [[puBecTn
HECKOJIbKO IPUMEPOB KMHETUYECKUX KPUBBIX IS PAa3JIM4YHbIX KHHETHYECKUX CXEM.

3) Meroap!l U3ydeHUs BBICOKOPEAKIIMOHHBIX HHTEPMEIUATOB XUMMUYECKUX Ipoueccos. IlpuBectu
MPUMEPBI.

4) llpuHOMn HE3aBUCUMOIO NPOTEKAHUS XUMHUYECKHX peakiuidl. KoHkypupyoomme MOHO- H
Ooumonekyssipable peakunu. [IpuBectn npumeps!.

5) PaBHOBecHOE pacnpeznencHUe MOJIEKYI 110 HEPruu. AKTUBALMs U Je3aKTUBalMs Moiekyl. Cxema
Jlunnemana. 3aBUCMMOCTD NIOPSIIKA PEAKIIMH OT AABJICHUS WHEPTHOTO ra3a-HOCUTEIS.

6) TemmeparypHas 3aBUCUMOCTb KOHCTaHTBI cKopocTu. Teopusi aktuBHBIX cTosikHOBeHHH (TAC),
Teopus akTuBupoBaHHOTO Komruiekca (TAK).

7) llpubmmwxenne bopna-Omnenreiimepa. [IpsiMoyrompHasi © = KOCOYrojibHas  IOBEPXHOCTb
MOTEHIMANFHOW dHeprur. BeIOOp KoopAWHATHI peakuuu (MpUBECTH MpuMep). Aanadaruveckoe
pacieruieHue TepMOB.

8) TynuenbHble (moaOapbepHbIE) XMMHUYECKHE peakuuu. Kunermueckuid u30TONMHBIA 3(dexT mis
AKTUBALIMOHHBIX U TYHHEJIbHBIX PEAKIIUH.

9) OcobeHHOCTH MPOTEKAaHUS MOHOMOJIEKYJISIPHBIX U OMMOJIEKYISIPHBIX peakiMii B KOHAEHCHPOBAaHHOM
¢aze. Kunernka nepeHoca snextpoHa (Mmogens Mapkyca).

10) XuMuueckoe U SHEPreTHUECKOe pa3BeTBICHUE XUMHUECKUX peakuuil. [Ipenensl BocruiaMmeHeHus,
WX 3aBHCUMOCTH OT 00beMa 1 (POPMBI PEaKIIMOHHOTO COCY/IA.

11) Jnddy3roHHBIH M KUHETHUYECKUH PEXKHUMbl XHUMHUYECKOM peakiuu. CTalMOHApHBIA pPEXUM
I Py3nOHHO-KOHTPOIUPYEMON PEAKIINH.

12) Huddysus B cruomHoi cpenge. 3akonbl @Puka. VYpaBHeHuss Crokca-ODWHIITEHHA U
Hebas-Crokca-DHHINTEHHA; THAPOIUHAMHYECKUN paHyC MOJICKYJIbI.

13) CranuoHapHBIi W HECTAl[MOHAPHBIM PEXUMBI  TUDPY3HOHHO-KOHTPOIUPYEMOH  PEaKIIHu.
ToueuHsle u pacnpe/ieNieHHbIe HCTOYHUKH U CTOKH BEIIECTBA. Y YeT IPAaHUYHBIX H HAYAJIbHBIX YCIOBUH.
14) Mexanu3mbl BpamarenbHoil auddy3uun Monekyn B cpeie. BpeMs BpaliatelbHOW KOPPENSIUU.
OpuenTtanmoHHas (QyHKUUS pacnpeaeieHus. Bnusnue BpamartensHol nuddy3un Ha CKOPOCTh
XUMHYECKON PEaKLIUU.

15) Kunetnyeckrne 0co6eHHOCTH (OTOXMMHUYIECKUX PEaKIMii B ONTUYECKU-TUIOTHBIX cpeax. SIBneHus
¢dorocenekunu 1 HOTOOPHUECHTALIUH.

16) MexaHu3M TeTEpOreHHONW KaTalUTHYECKOW peakUuu. 3aBUCHMOCTb CKOPOCTH IIpolecca OT
KOHLIEHTpalLUH NIPOAYKTa pEeaKLUu.

17) BaustHue MarHUTHBIX TIOJIeH Ha XUMHUYEcKHe peakiuu. [IpuBecTu npumMepsl.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:



[pumep 1:

1. TynuenbHble (MOmOaphepHbIC) XUMHUYECKHE peakuuu. KuHeTtmueckwil M30TONMHBIA 3ddert mns
AKTUBALMOHHBIX ¥ TYHHEJIbHBIX PEAKIIHUH.

2. Jnddy3uoHHBIE W KUHETHYECKHH PpEXHMbl XHMHYECKOW peakuuu. CTaluOHApHBIA pPEXUM
TP PY3MOHHO-KOHTPOIUPYEMON PEAKIIHH.

[Ipumep 2:

1. XuMuueckoe ¥ SHEpreTHIeCcKoe pa3BeTBICHHE XUMUUECKUX peakuuil. [Ipenensl BocmiaMeHeHus, UX
3aBUCHMOCTB OT 00beMa U (POPMBI PEaKIIMOHHOTO COCY/a.

2. Kunerndeckne 0cOOCHHOCTH (POTOXMMHUYECKHX PEAKIUi B ONTUYECKU-TUIOTHBIX cpenax. SIBieHus
¢doroceneknu u HOTOOPUECHTAITUH.

Kpurepun onennBanus
Onenka ommyHo 10 OadioB -  BBICTABISIETCSl  CTYJEHTY, I[IOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS YYEeOHOH MpOorpaMMbl AMCHUIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHUAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTU3UPOBaHHBIC 3HAHUS Y4eOHOM MPOrpaMMbl JUCUUIUIMHBL U YMEHUE YBEPECHHO IPUMEHSITh UX
Ha MPAKTHKE NPU PEIICHUH KOHKPETHBIX 3aJad, CBOOOIHOE M HpPaBMWIIbHOE 0OOCHOBaHME NPHHATHIX
peLIeHMI.
Ouenka oTIMYHO § 0ajyIOB - BBICTABISAETCS CTYJICHTY, IOKAa3aBIIEMYy CHCTEMAaTU3MPOBAHHBIC 3HAHUS
y4eOHOI MPOrpaMMBbl TUCHUIUIMHBI U YMEHHE MPUMEHSTh WX Ha MPAKTUKE TPU PEHICHUH KOHKPETHBIX
3aj1a4, MpaBUIbHOE 000CHOBAHUE IIPUHATHIX PEIICHHUH, C HEKOTOPBIMH HEI0YETaMH.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTABISACTCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HAa MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.
OneHka yIOBIETBOPUTENbHO 4 Oayia - BBICTABISIETCA CTYACHTY, IOKazaBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIEe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.
OneHka yIOBIETBOPUTENIHHO 3 Oayia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeJ0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy y4eOHOH IporpaMMbl, HEOOXOIUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSET MOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HeyIOBJIETBOPUTENIBHO 2 Oauia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl IUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIMIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYNOBIETBOPUTENbHO 1 Oaim - BBICTABISAETCS CTYIEHTY, KOTOPHIH HE 3HAeT OCHOBHOTO
cozep)kaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOK B (GOPMYIUPOBKaX
0a30BBIX MOHATUN IUCLUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpPeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH



DK3aMeH NpOBOAMTCSA B ycTHOM ¢opmare mo OminereM. B OGuiiere nBa teopermueckux Bompoca. Ha
MOJITOTOBKY K OTBeTy mnpepocrtasisercs 40 muuyr. Ompoc cTygeHTa Ha dSK3aMeHe He JOJKEH
mpeBbIaTh 1 yaca.



