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IHosicuuTeabHAA 3aNMCKA

[IporpamMa npeaHa3sHayeH [Uid ydalluxcs CTaplied IIKOJbl, BBIOPABIIUX €CTECTBEHHO-
HAYYHbIH, (U3UKO-MaTeMaTHYeCKUi, (U3UKO-XUMHUYECKUH TPOPHINM WO  NPOSBHBIINX
IOBBILICHHBIH HMHTEpPEC K H3Y4EHUI0 XMMUHU. JlaHHBII Kypc — Kypc MHTEIpUPOBAHHBIMH,
COJIepKATEIbHO OH CBA3aH C KypcOM XHMHUH, (PU3UKU, MATEMAaTHUKH OCHOBHOM IIKOJbI. M3ydyeHue
IPEeJIaraéMoro IEKTUBHOIO Kypca HalpaBlIeHO Ha yriiyOjgeHue u 0000IieHHe 3HAaHUH
IIKOJBHUKOB O XMMHYECKOM TIIpOLlecCe, B YAaCTHOCTH O €ro TePMOAMHAMHUKE, KHHETHUKE,
COCTOSIHUM PAaBHOBECHS, a TAKXKE O MOBEPXHOCTHBIX SIBICHUSAX.

HecmoTpst Ha TO YTO OTAEIBHBIE BONPOCH TEPMOAMHAMHUKU U KUHETHKH PAcCCMATPUBAIOTCS B
y4eOHMKAX XHMMUU M (U3UKH, NPEACTaBICHHOM B HHMX HWH(POPMALUU HEIOCTaTOYHO [UIs
OOBEKTHBHOIN OLIEHKM M TOHUMAHHUS CYTH MPOUCXOIAIIMX mporeccoB. [lonHoe MX OCMBICIEHUE
BO3MOXKHO JIMILIb Ha CTBIKE 3THX ABYX HayK. K Tomy e Ha ypoBHE MHKPOYACTHI] JEJIECHUE
IpOIeCCOB Ha (PM3NYECKHE M XUMHUYECKUE SIBIISIETCS JTOBOJBHO YCIOBHBIM. Du3mueckas XuUMUs
U3y4yaeT XUMHUECKHE IPOLECCHl, ONMUPAsACh Ha (PU3UUECKUE TEOPUH U HCIOJIb3Ys (U3NYECKUe
METOPBI.

[Tpenyiaraemplii 3JIEKTUBHBIA KypC MOCBSIIEH PACCMOTPEHUIO TAKMX TeM (PM3NYECKOH XUMHH,
KaKk XHMHYECKas TEPMOJMHAMUKA, XUMHUYECKash KHHETHKA, XHMHYECKOE paBHOBECHE U
IOBEPXHOCTHBIE SBJICHUSA. 3HAYUTENIbHAs YacTh 3JEKTHMBHOIO Kypca OTBEAECHA INPaKTUUYECKUM
pabotam, 0OJIbIIIAs YACTh KOTOPBIX UMEET MCCIIEIOBATEIBCKHUM XapaKTep.

Iesn kypca:

— pacmupenue, yriyoieHne u 006o0meHne 3HaHuH 0 XUMHUYECKOM Tpo- Iiecce, IPUINHAX U
MeXaHU3Me €ro NPOTEKaHHUs;

— pa3BHTHE TO3HABATEIBHBIX WHTEPECOB W TBOPYECKHX CHOCOOHOCTEH ydammxcs uepes
IPAaKTUYECKYI0 HAIpPaBICHHOCTh OOYYEHHUS XMMUU U HMHTETPUPYIOUIYIO pOJib XMMHUU B CHCTEME
€CTECTBEHHBIX HayYK.

3agaum Kypca:

— (opMHpOBaHNE €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHHSI YUAIIUXCS;

— pa3BUTHE TPUEMOB YMCTBEHHOW JI€ATEJILHOCTH, MI03HABATEIIbHBIX UHTEPECOB,
CKJIOHHOCTEH U CIIOCOOHOCTEH ydaluxcs;

— yriayOneHue BHYTPEHHEH MOTHBAllMM —Ydaliuxcsi, (GOpMHpOBaHHE MOTPEOHOCTH B
MOJTyYeHUW HOBBIX 3HAHWW M IPIMEHEHHE UX Ha MPAKTHKE;

— pacuupeHue, yriayojaeHue u 00001eHe 3HaHU 110 XUMHUHU U (PU3HKE;

— HCTOJB30BAaHUE MEXIMPEIMETHBIX CBSI3€M XUMUU ¢ (DU3UKOW, MaTEMaTHUKOW, OMOJIOTHEH,
UCTOpUEH, D3KOJOrHed, pacCMOTpEHHE 3HaueHHsl [aHHOrO Kypca /s YCHEIIHOTO OCBOEHUS
CMEXHBIX TUCIIUILIHH;

— COBEpILICHCTBOBAaHME JKCIEPUMEHTAJIbHBIX YMEHMH U HaBBIKOB B COOTBETCTBUH C
TpeOOBaHUSIMU MTPABUJI TEXHUKHU O€30TIaCHOCTH;

— PaccMOTpPEHHUE CBA3HM XMMUHU C KU3HBIO, C BAKHEUIIIMMHU chepaMH JesTeTbHOCTH YelIOBeKa,

— pa3BHTHE y YYalOIUXCS yMEHHUS CaMOCTOSTENbHO paboTarh ¢ JAOMOJHHUTEIHHOMN
JUTEpaTypOl U IPYTUMHU CpeACTBaMU MH(OpMaIuy;

— (¢opMHpOBaHWE Yy yYAIIUXCS YMEHWH aHaU3UpOBaTh, COIOCTABIATh, MPHUMEHSTH
TEOpPETUYECKHE 3HaHUS Ha IIPAKTUKE;

— (¢opMHpOBaHNE YMEHHI IO PEIICHUIO SKCIIEPUMEHTAIBHBIX M TEOPETHUECKUX 3a7ad.

OcHOBHBIE HJIeU Kypca:

— ©IWHCTBO MaTEepPHAIBHOTO MUPA;

— BHYTPU- U MEXIIPEIMETHAsA UHTETPaLs;

— B3aUMOCBSI3b HAYKH U TIPAKTHKH;

— B3aUMOCBSI3b YEJIOBEKA U OKPYIKAIOIIEH Cpeibl.

VY4eOHo-MeToAMUeCKOe obecrieueHre Kypca BKIIIo4aeT B ce0s yueOHoe mocodue A yJaluxcs
U TpOrpaMMy »JIJIEKTUBHOTO Kypca. YueOHoe 1mocobue s ydammxcs oOecredrBaeT
colepxaTtenbHyl0 4Yacth Kypca. CopepkaHue 1 coOusi pa3domto Ha maparpadbl, BKIIOYAET
TUIAKTUYeCKUH MaTepuasn (BOMPOCHI, YIpaKHEHHs, 3alaud, JAOMAIlHUM SKCIIEPUMEHT),
MPaKTUYECKHE pabOTHI.



Ha 3aHATHMSX TO NaHHOMY Kypcy ydamuecs YriyOJsioT CBOM 3HAHHS OCHOB XHMHYECKOM
TEPMOJMHAMHKHU, XUMUYECKOW KMHETUKH, XUMHUUECKOTO PaBHOBECHS U TIOBEPXHOCTHBIX sIBJICHUN. B
pe3ynbpTaTe M3ydeHust Kypca «Puznueckas XUMHUS» pacCHIMpSAETCS MHUPOBO33PEHUE  ydalluxcs,
pa3BUBAIOTCS MO3HABaTeNbHbII HMHTEpEC, HHTEJUIEKTyajdbHble U TBOPYECKHE CIOCOOHOCTH,
dbopMUpPYIOTCS TIPEIMETHBIC, 00IIeYydeOHbIC U CIICTU(UICCKIE YMEHUS M HABBIKU IIKOJHHUKOB.

Kypc comepxut 0oJibllioe KOJTUYECTBO AEMOHCTPALIMOHHBIX IKCIEPUMEHTOB U MPAKTUUYECKUX
pabor. Ilo ’xemaHui0O y4duTenss M B 3aBUCHMOCTH OT OCHAIIEHHOCTH KaOMHETa HEKOTOPHIM
MPAKTUYECKUM paboTaM MOXKHO MPHUIATh UCCIEA0BATEIbCKUI XapaKTep.

Hcnonk3oBaHne B y4eOHOM TMIPOLIECCE TMPAKTHUECKUX padOT CHocoOCTBYET OOOOIICHHUIO
yueOHOro Marepualna, pacHIMpseT BO3MOXKHOCTH HMHIUBUIYyadbHOro U Jud(depeHInpOBAaHHOTO
noaxoaoB K 06yquI/110, MOBBIIIACT TBOPYCCKYKO AKTHBHOCTH IHKOJIbBHUKOB, PpaCclIUupACT HX
Kpyro3op. BrxiroueHne Takux ~paboT B OJEKTUBHBIM  KypC INPUBUBAET  Y4alUMCS
I/ICCJ'IGI[OBaTeJ'IBCKI/Iﬁ noaxoJ K HMX BBIIIOJIHCHHUIO, IMOMOract B OBJAACHWW OOCTYIIHBIMH JJI
yyalxcs Hay4YHbIMA METOJaMH UCCIeI0BaHusl, (OPMHUPYET U pa3BUBACT TBOPUECKOE MBIIIIJICHHE,
IMOBBIINACT MHTCPCC K INO3HAHWIO XMMHUUCCKHX SIBJICHUN W HX SaKOHOMepHOCTef/'I. HpennaraeMLIe
MpaKTHYeCKHe padOThl BKIIOYAIOT OMpPEIelIeHHE HE TOJIbKO KaueCTBEHHBIX, HO M KOJHMYECTBEHHBIX
XapaKTepUCTUK IMpoueccoB. CHUCTEMaTHUUECKOE BBINOJIHEHHE SKCIEPUMEHTAIBbHBIX 3a4ad 110
KOJIMYECTBEHHOM  XapaKTepUCTHKE TMPOLECCOB  pa3BUBACT Yy  ydalIUXcsd aKKypaTHOCTb,
BI)Ipa6aTI)IBa€T HaBbIKW TOYHOCTH ITPU OLCHKE PE3YJIbTATOB SKCIICPUMCEHTA.

Kaxnas mnpaktuueckas paboTa  BKJIIOYAeT  KpaTKWE  TEOPETHYECKHE  CBEJEGHUS U
OKCIIEPUMEHTAIBHYIO YacTh. PaboThl mpoBoasTcs B Tpynmnax mo 3—4 dyenoBeka. BwimomHeHHe
UCCIIEIOBaHUM TpeOyeT MpeABapUTENbHON MOATOTOBKH: TMEpe] MPOBEACHHUEM JIKCIEPUMEHTa
y4HUTENIb pab0TaeT OTAETBbHO C KaXJOW TPYMNION ydaluxcs.

DNEKTUBHBIN KypC JOMYCKaeT UCIMOJIb30BaHKE (10 YCMOTPEHHUIO YUUTEINS ) TIOOBIX COBPEMEHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUH, pa3IWYHbIX OpPraHU3alUOHHBIX (OpM OOydYeHHUs: JIEKLHH,
CEeMMHApoB, Oecell, MPaKTHUUECKUX M Ja0OpaTOpHbIX  paboT,  MCCIENOBAaTENbCKUX  PadoT,
KOH(epeHIHH.

B kayecTBe OCHOBHOW OpraHm3allMOHHOW (OpMBI MPOBEACHUS 3aHATHH Ipeiaraercs
JIEKIIMOHHO-CEMMHAPCKOE 3aHATHE, HA KOTOPOM JaéTcsl OOBSICHEHHE TEOPETUUYECKOr0 MaTepuania u
pelaroTcs 3a/auM 1Mo JaHHOW Teme. [l MOBBIMIEHUS MHTEpeca K TEOPETHMUYECKHM BOIpOcaM U
3aKperyIeHUs] U3y4YE€HHI0 MaTepuasa NpeyCMOTPEHbI IEMOHCTPALlMOHHbBIE OTBITHI U J1a00paTOPHBIH
MPAKTHUKYM.

CDOpMaMI/I KOHTPOJIA Haad YCBOCHHMEM MarcpHajla MOI'YyT CIIYXKHUTb OTYETHI 110 MPaAKTUICCKUM
paboTaMm, caMOCTOSITENIbHbIE TBOPYECKHE PAOOTHI, TECThI, HTOTOBbIE  Y4eOHO-HCCIEI0BATENbCKHE
IMPOCKTHI. Hrorosoe 3aHATHUC IpoXOoauT B BHUIAC HayIIHO-HpaKTI/I‘-ICCKOI\/JI KOH(i)CpeHHI/II/I NI
KPYIJIOTO CTOJIA, TJE€ 3acIyIIMBAIOTCS JOKJIAJIbl YJalIUXCS MO BBIOPAaHHOM TeMe MCCIIEeJOBaHUS,
KOTOpBIE MOTYT OBbITh IpencTaBieHbl B (opMme pedepaTta HiIM OT4YETA MO HUCCIENOBATEIbCKON
pabore.

ILnanupyemMsle pe3yibTaThbl OCBOCHHUS Kypca

B pesynbrare m3ydeHHs 3JIEKTUBHOIO Kypca Ha YpPOBHE CPEJHEro oOLero odpa3oBaHUs Y
yyamuxcst 0yayT copMHUpOBaHBI CIEAYIONINE TIPEIMETHBIE PE3YIbTaThI.

Yyamuiicst HAay4YuTCs:

— packpblBaThb Ha MpPUMEPax poyib (U3NYECKOH XUMHH B (POPMHUPOBAHUHM CO- BPEMEHHOMN
Hay4YHOU KApTHUHBI MUPA U B IPAKTUYECKOM JESITEIBHOCTH Ye- JIOBEKA, B3aUMOCBSI3b MEKy XUMHEU
U IPYTMMH €CTECTBEHHBIMU HAyKaMU;

— YCTaHaBIIMBAaTh 3aBHCHUMOCTh CKOPOCTHM XUMHYECKOM PEAKIWU W CMEIIEHUS XUMHYECKOIrO
pPaBHOBECHsI OT PA3IMUYHBIX (PAKTOPOB C LEJbIO OMpPEEeNICHHUs] ONTUMAIbHBIX YCIOBUNA MPOTEKaHHS
XUMHYECKHUX ITPOLIECCOB;

— TPOBOAMUTH pPACYEThl TEIIOBOrO0 3(p(deKkra peakuud Ha OCHOBE YPABHEHHUS pPEAKLUUU U
TEPMOJUHAMHYECKHUX XapaKTEPUCTUK BEILECTB;

— TIPOTHO3UPOBATH BO3MOKHOCTH M IIpelel IPOTEKaHMWs XMMHYECKUX IIpoLiec- COB Ha
OCHOBE TEPMOJMHAMHUYECKUX XaPAKTCPUCTUK BEUIECCTB;



— co0mojaTh mpaBwiia 0e30MacHOro oOpameHuss C €IKMMH, TOPIOYUMH M TOKCHUYHBIMH
BEIIECTBAMH, CPEJICTBAMU OBITOBOW XHUMHH;

— OCYHIECTBIATh IOMCK XHMHUYECKOH wHH(GOpManmuu N0 Ha3BaHWAM, HIEHTH(UKAaTOpaMm,
CTPYKTYPHBIM (pOpMyJIaM BEIIECTB;

— KPUTUYECKU OLCHMBATh U MHTEPIIPETUPOBATH JAHHBIC, KACAIOIINECS XMMHHU, B COOOIICHUSIX
CpeICTB MaccoBoil mHpopmanuu, pecypcax VMHTepHe- Ta, HAyYHO-TIOMYJISAPHBIX CTAThAX C TOYKU
3pEHUsl ECTECTBEHHO-HAYYHON KOPPEKTHOCTH;

— yCTaHaBIMBAaTh B3aMMOCBS3U MEXIY (QakTaMu U TeOpuel, MPUYMHOW U CIEICTBUEM IpU
aHayu3e MpOoOJIEMHBIX CUTyalluid 1 0OOCHOBAHWYU MPUHUMAEMbIX PEIIEHUI HAa OCHOBE XMMUYECKHX
3HaHW.

Yuammiicst NOJYYHUT BO3MOKHOCTh HAYYUTHCH:

— (dopmynupoBaTh 1elib HCCIENOBAHUS, BBIIBUIaTh U MPOBEPATh AKCIHEPUMEHTAIBHO
TUIOTE3bl O COCTOSIHUM PAaBHOBECHS XMMHYECKHX CHUCTEM, SHEPreTH4YecKux 3((eKrax MpoieccoB
Ha OCHOBE TEPMOJAMHAMUYECKUX PACUETOB, O CBOMCTBAX MOBEPXHOCTH PA3JINYHBIX TEN;

— CaMOCTOSITETIbHO IIJIAHWPOBAaTh W MPOBOJIUTH (U3UKO-XUMHUECKHUE HKCIEPUMEHTHI C
coOroIcHUEM TTpaBUIl 0e30MacHOl paboThI ¢ BELIECTBAMH U J1a00paTOPHBIM 000PYI0BaHHEM;

— MHTEPIPETHPOBATH JTAHHBIE O TEIUIOBOM 3(deKTe, CKOPOCTH pPEeaKIuH U BIUSHUMA Ha HeE
pa3INyYHbBIX (AKTOPOB, O COCTOSHUM PaBHOBECHs, MOBEPXHOCTHOM HATSIKEHHH, aJCOPOLIHH,
MOJIyYeHHBIE B pe3yJbTaTe NMPOBEACHHS (PU3UKO-XUMHUYECKOTO SKCIIEPUMEHTA;

— TMPOTHO3UPOBATH BO3MOXHOCTb IPOTEKaHUS PA3IMYHBIX XUMHUYECKHX pEaklHil B
IIPUPOJIE U Ha IPOU3BOJICTBE.

Coaep:xanue Kypca

Tema 1. Xumnueckasi TepmoanHamMuka (94)

[lepBbrii 3akoH TepmoguHaMuku. Tepmoxumusa. 3akoH ['ecca. CneactBusi u3 3akoHa ['ecca.
3aBUCHUMOCTh TEIUIOBOrO 3(dexra oT TemnepaTypsl. BTopoil 3akoH TepMOAWHAMHUKH. DHTPOIIHSL.
OmnpezneneHre BO3MOXHOCTH M TpeAena MpoTeKaHus mporecca. OHeprus ['ubb6ca. DHeprus
['enpMmrosbia. 3aBUCMMOCTB SHTPONMHU U 3Hepruu ['nd0ca oT TemnepaTypshl.

Tema 2. XumMnueckass KuHeTHKa (84)

CkopocTh XMMMUYECKON peakuuu M Biusiole Ha He€ (axkTopbl. BnusHue KOHIEHTpauuu
peareHTOoB Ha CKOPOCTb peakuuu. OCHOBHOHM IOCTYNAaT XMMHYECKON KMHETHKU. Kunetnueckue
YpaBHEHHS OJHOCTOPOHHUX peakuui. (PopManbHas KHUHETHKA MPOCThIX peakiuil.) MeTosl
OIpeZeNIEHUs] KUHETUYECKOTO TIOPSAAKa Peakuy. BiusHue TeMneparypsl Ha CKOPOCTbh XUMHUYECKON
peakuuu. Katanuruyeckue peakuuu.

Tema 3. Xumuueckoe papHoBecue (4 1)

OOpatumble 1 HEOOpaTUMblE XMMHUYECKHE PEAKIMH. BUabl XMMHUECKOro paBHOBECHS. 3aKOH
neiictByromux Macc. KoHcranTa paBHoBecus. BinsHue pa3ianuHbIX (AKTOpPOB Ha COCTOSIHHME
paBHOBECHS

Tema 4. IloBepxHocTHBIE siBJaeHUs (134)

[ToBepxHocTHas 3Heprus. [loBepxHocTHOE HaTsKeHHe. CMauynBaHue U HecMaunBaHue. Koresus
u aare3us. AncopOuus. AncopOnusi Ha MOBEPXHOCTH KHJIKOCTH. AJcopOLus Ha MOBEPXHOCTU
TBEPBIX Te. XpomaTorpadus.

COT'JTACOBAHO COI'NTACOBAHO
[Ipotokomn Nel 3acemanus MO yuureneit 3amecTuTens nupekropa no Y BP
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