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PABOYAA ITPOI'PAMMA
JIEKTUBHOTO Kypca «Pu3nvecKas XUMHUD)

Kitacc 10-11

OO11ee KOJIMYECTBO YacOB MO yyeOHOMY I1aHy 344.

Apropel: B. A. benonoros, I. V. benonorosa IIporpammel asnektuBHOrO Kypca «®usznueckas

xumusi» (10-11 kmaccer)

CocTaBiieHO: YUUTEIEM XUMHH

IMunssosoit I'.X.

IIpoBepeno: 3amectuTeneM qupexkropa no YBP
Koneranosoii A.T'..

Paccmotpena Ha 3acenannn MO yUHTENIEN

€CTECTBEHHO-HAYYHBIX JTUCIUIUINH
ITporoxon Ne 1 ot 28.08.2024r.

PyxoBonurens MO ®@omuna JI.O.



IIporpamma 31ekTHBHOTO Kypca «®usuveckasi xumus» (10-11 kiaaccwr)

PaGouas mporpamma kypca «®Pu3ndeckass XUMHs» COCTaBlIeHA B COOTBETCTBUHU C TpeOOBaHUAMU
denepanbHOrO TOCYIapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHJapTa CpenHero oomero oopa3oBaHus K
pesynbraram ocBoenusi OOII COO, na ocHoBe ABtopel: B. A. benonoros, I'. V. benonorosa
[Tporpammer anekTuBHOTO Kypca «Pusndeckast xumus» (10-11 kmaccor)

N3ydyeHune s1neKTUBHOTO Kypca MO BBIOOpPY B oObemMe 34 yaca HampaBiICHO Ha yIIyOJIeHHE U
00001IeHIE 3HAHWIA IKOJILHUKOB O XMMHYECKOM IPOIIECCE, B YACTHOCTU O €r0 TePMOJAMHAMUKE,
KHHETHKE, COCTOSTHIUH PABHOBECHS, a TAK)KE O TIOBEPXHOCTHBIX SIBIICHHSIX.

1. Ilnanupyemble pe3yJIbTAThl OCBOCHHS Kypca

JInyHOCTHBIE pe3yabTaThl

® TOTOBHOCTh K XM3HEHHOMY WU JIMYHOCTHOMY CaMOOIPEIEICHUIO, 3HAHWE MOpPaJIbHBIX
HOPM, YMEHHUE BBIJEIATh Ha TMPEAMETHOM COACPKAHUM HPABCTBEHHBIM aCHEKT
MNOBCACHHUA W COOTHOCHUTHL IOCTYIIKHM H CcOOBITHSA C INPUHATBIMA  O3TUYCCKHUMU
MPUHLUIIAMU

(e cdhopMUpOBaHHOCTH OOpa3a  MHpPA, [EHHOCTHO-CMBICIOBBIX  OpHEHTAllMd U
HPABCTBCHHOI'O OCHOBAHUA JTUYHOCTHOI'O MOpPAJIbHOI'O BI>I60pa;

[(® DSKOJOIMYECKOE CO3HAHME, MPU3HAHHME BBICOKOM LIEHHOCTH JKHM3HM BO BceX €€
MPOSABIICHUAX, 3HAHWE OCHOBHBIX MPUHIMIIOB U IIPABUJI OTHOILEHHUS K IPUPOJIE.

e MeranpeaMeTHbIe pe3ylbTaThl

[e AACKBATHO HCIIOJIBL30BATh PCUYCBBLIC CPCACTBA MJId AUCKYCCMU MW aAprymCeHTAllun CBOCH
MO3ULUY,;

[Ce  mpencTaBisiTh KOHKPETHOE COAEP)KaHWE U COOOIIATh €ro B MUCBMEHHOW M YCTHOU (opMme;

[l BCTynarb B JHaJOl, a TakKXe YYacTBOBaTb B KOJJIEKTUBHOM OOCYKIEHUH IpoOiem,

BIIAJCTh
e  MOHOJIOTMYECKOW U THajlornyeckoi popmMamu
[Le  ycTaHaBIMBATH " CpPaBHUBATh pasHble TOUYKH

3peHHsl, MPEeX/Ie YeM IPUHUMATh PEIICeHHUE U JAeNaTh BHIOOP;

[le  MHTErpUpOBATHCS B IPYMIy CBEPCTHUKOB M CTPOUTH IPONYKTHMBHOE B3aUMOJEHCTBHE CO
CBEPCTHUKAaMU U B3POCIIBIMH;

[le  ajeKBaTHO CTaBUTh Y4e€OHBIE LI€M Ha OCHOBE OLIEHKHU BBIMOJIHEHUS YUEeOHBIX 3a/1a4

[‘®  OCYyIIECTBIATH OCHOBHBIC JIOTHUSCKHE ONepanuu (aHajau3, CHHTE3, CPaBHCHHE,
KJ1accu(uKaIys, aHaJIorus, abCTparupoBaHue), yCTaHABINBATh IPUYMHHO-CIIE/ICTBEHHBIE
CBS3U

(e  HCHOJNB30BaThb MPHOOPETEHHBIE KIIOUEBbIE KOMIIETEHTHOCTH MPU  BBINOJIHEHUH
UCCIIeIOBATENIbCKUX U MPOEKTHBIX paboT

[l TOTOBHOCTb K YB@KEHHIO HWHOM TOYKM 3peHUS NpU OOCYXKIACHHH pPE3YIbTaTOB
BBINIOJTHEHHOW pa0OTHI;

'@  OOBEKTUBHO OLIEHHBATh UH(pOPMALIUIO 0 JIOCTH)KEHUSX B obnactu
OuoTrexHonmoruu, mnpexacraBieHHylo B CMU, KpuUTHYeCKM  OTHOCHUTBCS K
TMICEBIOHAYYHOM HH(pOpMAIUH.

['e  pa3BuBaTh II03HABaTeJbHbIE WHTEPECHl M MHTEIJICKTYaJbHbIE CIIOCOOHOCTH B
IIPOLIECCE OBJIAJICHUS WIEMEHTAMU COAEPKAHUA KypCa, YMEHHE CaMOCTOATEIIbHO

e puoOperarh 3HaHMS B  COOTBETCTBUM C  BO3HHUKAIOMIMUMHU  KU3HEHHBIMH
MOTpeOHOCTAMU, PabOTas ¢ AOMOIHUTEILHON JIUTEparypoil u cpeactBamu MHTepHET.



e MeTanpeamMeTHblie pe3yJbTaThbl.

o Vwawuiica nayuumcs:

e pAacKpbIBaTh Ha MpUMEPax poib GU3UYECKON XUMHUU B (POPMUPOBAHUU COBPEMEHHON
HAay4HOW KapTHUHBI MUpa U B MPAKTHUECKOW JEATEIbHOCTH YEJIOBEKa, B3aUMOCBS3b MEXKIY
XUMUEH U IPYTUMHU €CTECTBEHHBIMU HAyKaMU;

e YCTAHABIIMBATH 33aBHCHUMOCTh CKOPOCTH XHUMHYECKOH pEaKIMh W CMEIIEHUS
XUMHUYECKOTO PABHOBECHS OT PA3IMYHBIX (PAaKTOPOB C IENIBIO OMPEACICHHUS ONMTUMAIbHBIX
YCJIOBUM MPOTEKAHUS XUMUYECKHUX MTPOLIECCOB;

e IPOBOAUTH PACYETHl TEIUIOBOTO 3(PdeKTa peakiny Ha OCHOBE YPaBHEHUS PEAKIIUU U
TEPMOAMHAMUYECKHUX XaPAKTEPUCTUK BEIIECTB;

e IIPOTHO3WPOBATh BO3MOXKHOCTb M MpeACNl MPOTCKaHWUsS XMMHYECKHUX IPOIIECCOB Ha
OCHOBE TEPMOJIMHAMUYECKUX XapaKTEPUCTHK BEIIECTB;

e coOmonaTh npaBuia 0€30MacHOr0 OOpaICHUsI C SIKUMHU, TOPIOYMMH U TOKCHYHBIMU
BEII[ECTBAMH, CPEACTBAMU OBITOBON XUMUU;

e OCYIIECTBISATh MOMCK XUMHYECKOH MHGOpPMAIMK 10 Ha3BaHUSAM, UACHTU(]UKATOpaM,
CTPYKTYPHBIM (hOpMYiiaM BEIIECTB,;

e KDHUTHYECKH OIICGHHWBAaTh W HMHTEPIPETUPOBATh JaHHBIC, KacaloUIUECs XUMHUHU, B
COOOIIEHUSIX CPEICTB MaccOoBOM MH(pOpMaIu, pecypcax MHTepHETa, HAyYHO-TIOMYIISIPHBIX
CTaThAX C TOUKH 3PEHUS €CTeCTBEHHO-HAYUYHOU KOPPEKTHOCTH,

e YCTAHABJIMBATh B3aUMOCBS3U MEXAY (paKTaMH U TEOPUEH, MPUUUHOW U CJIECICTBHEM
Ipu aHanu3e MPOOJIEMHBIX CUTYalluii U OOOCHOBaHHM NMPUHUMAEMBIX PELICHHI Ha OCHOBE
XUMHYECKUX 3HAHWM,

Yuawuiics nonyyum 6o3mooicnocme Hayyumucs.

e (opmynupoBarh I11€1b WCCIECIOBAHUS, BBIIBUTATh U MPOBEPSATH SKCIEPUMEHTAIBHO
THIOTE3bl O COCTOSIHUM PaBHOBECUS XUMHUYECKHUX CHCTEM, JHepretndeckux s¢dexrax
MPOIIECCOB HAa OCHOBE TEPMOJUHAMUYECKMX pPacuéToB, O CBOMCTBAX IOBEPXHOCTU
Pa3INYHBIX Tell;

e CaMOCTOSITEJIPHO TUIAHUPOBATh U MPOBOJIUTH (PUBUKO-XUMUYECKUE IKCIIEPUMEHTHI C
coOmofeHeM TpaBuJ — Oe3omacHOW  paboThl ¢ BemlecTBaMH U JaOOpaTOPHBIM
o0opynoBaHUEM;

e HWHTEPHPETUPOBATH JIAHHBIE O TETIOBOM d(PdeKTe, CKOPOCTH PEaKIUU U BIUSHUH Ha
He€ pa3nUyHBIX (DAKTOPOB, O COCTOSHHUU PABHOBECHUS, TOBEPXHOCTHOM HATSKEHUH,
aZIcopOITNH, TIOTYyYEHHBIE B pe3yJIbTaTe MPOBEACHUS (PU3NKO-XUMHUECKOTO IKCIIEPUMEHTA;

e IMPOTHO3UPOBATh BO3MOYKHOCTH MPOTEKAHUS PA3IUYHBIX XUMHUYECKHX PpEaKUUil B
MIPUPOJIC U HA TPOU3BOJICTBE.

2. Conep:xaHue Kypca

Tema 1. Xumuueckasi repmogunamMuka (18 1)

IlepBbrii 3akoH TepmoaumHamuku. Tepmoxumuda. 3akoH l'ecca. CrencrtBus M3 3aKoHa
I'ecca. 3aBucUMOCTb TEMIOBOTO 3PdexTa 0T Temneparypbl. BTopoii 3akoH TepMOJUHAMUKH.
Outponus. OrmnpeneneHre BO3MOXKHOCTH U Tpeleia NpOTeKaHWsl mpolecca. JHeprus
I'm60ca. Oueprus Ienpmronbua. 3aBUCUMOCTh SHTpONMMH M dSHepruu [ubbca ot
TEMIEPATYPHI.

Ipakmuueckasn paboma NO 1 «Kanopumempusi».

Tema 2. Xumuueckasi kuHernka (16 u)

CKOpOCTh XMMHYECKOM peakuuu U BIHgONMe Ha Heé ¢akTopel. BriusHue
KOHILIGHTpAallU pPEarecHTOB Ha CKOpOCTh peakiuu. OCHOBHOM IOCTylar XUMHYECKON
KuHeTHKH. KuHeTHyeckue ypaBHEHHs OIHOCTOPOHHMX peakimu. (PopmarnpHas KUHETHKa
MIPOCTBIX peaKluil.) MeToapl ONpeneneHnss KUHETMYECKOro Mopsaka peakuuu. BrusHue
TEMIIEPATYPBl HA CKOPOCTh XMMHUYECKOM peakuuu. Karanuruueckue peakuuu.



Ipakmuyeckas paboma No 2 «3aucumocmsv cKOpOCMU XUMUYECKOU peakyuu om

KOHYeHnmpayuu peaceHmaoesy.

Ipakmuyeckas paboma No 3 «3asucumocms ckopocmu peakyuu om memnepamypuvly.

Ipaxmuueckas paboma No 4 «Kamanumuyeckue peaxyuuy.

3. TemaTrnueckoe NJaHMPOBaAHHUE

10 kiaace-11kaace

Ne |Tema Koa-so
4acoB
1 IlepBblil 3aKOH TEPMOJUHAMUKH 1
2 Buytpennss sueprus, Temiaora, pabora, SHTaIbIUs 1
3 Tepmoxumus. 3akoH ['ecca 1
4 Pacuér TeruioBoro a¢gdexra peakimu Me0M KOMOMHUPOBAHHUS 1
5 CnencrBue u3 3akoHa ['ecca 1
6 CrnencrBue u3 3akoHa ['ecca 1
7 3aBUCUMOCTH TEII0BOrO 3(dexra oT TeMneparypsl. YpaBHenue Kupxroda 1
8 VYpasuenue Kupxroga 1
9 IIpakmuyeckas pabo ma No 1 «Kanopumempusy 1
10 |[Ipaxkmuueckas pabo ma No 1 «Karopumempus» 1
11  |llpakmuueckasn pa6o ma No I «Kanopumempusy 1
12 |Bropoii 3aKOH TepMOIUHAMUKH. 1
13 |DHTponus 1




14 |OnpenenceHue BO3MOKHOCTH U TIpeJiesia MPOTEKaHUs Mmpolecca.

15 |Dueprus ['u66ca. Dueprus ['enpmronbia

16 |3aBucuMocCTb SHTpONUU U YHEPTUU [ MOOCa OT TEeMIepaTypsl

17 |3aBucuMOCTH SHTpONUH U dHepruu [ m60Oca OT TeMIepaTypsl

Tema 2. Xumuyeckasi KHHeTHKA 16 4)

18 |CkopocTh XUMHYECKOM peaklluu U BIUSIOLMe Ha He€ (GaKTOphI

19 |®axTopsl, BAUSIONINE HA CKOPOCTh PEAKIIHH

20 |3aBUCHMOCTH CKOPOCTHU PEaKIUHU OT KOHIIEHTPAIIUH UCXOJHBIX MTPOIYKTOB

21 |3aBUCHMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIMH UCXOIHBIX TIPOTYKTOB

22 |Metompl onpeielicHUs] KHHETUIECKOTO TIOPSIKA PeaKIIHH

23 Metoanl OIIpCACIICHNA KHHCTHYCCKOI'O IOpAAKa PCaKIIUMKU

24 MeTtonsl OIIPEACIICHUA KUHCTHUYCCKOTO ITOPpAAKA pCaKIINn

IIpakmuueckas paboma No 2 «3asucumocms ckopocmu XumMuyeckol peakyuu
Om KOHYEHMpayuu peazenmosy

25

26  |llpaxmuuecxasn paboma No 2 «3aucumocms cKOpOCMU XUMUYECKOU peaKyuu
Om KOHYEHMPayuu peazeHmos

27 |3aBUCHMOCTH CKOPOCTH PEAKIIUU OT TeMIIepaTyphI

28  [[IpoMexyTodHas aTTeCTaIUs

Ipakxmuueckas paboma No 3 «3asucumocmsv ckopocmu peakyuu om memnepa-
mypol»

29

Ipakxmuueckas paboma NO 3 «3asucumocmsv ckopocmu peaxyuu om memnepa-
mypoly»

30

31 |Karanutuueckue peaxiuu

32 |I[Ipakxmuueckas paboma No 4 «Kamanrumuueckue peaxyuuy

33 |llpakmuuecxasn paboma No 4 « Kamanumuueckue peaxyuu»
Tema 3. HayyHo-npakTuyeckasi koH¢pepenuus (1 1)

34 |Urorooe 3aHATHE B (pOpME HayIHO-TIPAKTUUECKON KOH(EepeHIINU
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