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IMosicuuTeILHAS 3aNIMCKA

VYueOusbiii kypc «Dusnueckas XuMHs» MpeJHA3HAUEH JJIs YYalllUXCsl CTapllied IIKOJIbI,
BBIOpABIINX €CTECTBCHHO-HAYYHBIN, (DU3UKO-MaTEMaTHUCCKUMA, (PU3UKO-XUMUIECCKUH MPOQIIIH.
JanHblit Kypc — KypC MHTETPUPOBAHHBIN, COAECPKATEIHLHO OH CBSI3aH C KypCOM XUMUH, PUUKH,
MaTEeMaTHKH OCHOBHOM MIKOJIbI. M3ydueHue mpeniaraeMoro 3JIeKTUBHOTO Kypca HallpaBieHO Ha
yrayOsienue U 00o0IeHre 3HAHUM HIKOJIBHUKOB O XMMHUYECKOM IPOLIeCcCe, B YACTHOCTH O €ro
TEPMOJIMHAMUKE, KHHETHKE, COCTOSIHUM PAaBHOBECHSI, a TAK)KE O TOBEPXHOCTHBIX SBJICHUSIX.

Hecmotrps Ha TO, 4YTO OTHENbHBIE BONPOCHl TEPMOJMHAMUKM UM  KHHETUKH
paccMaTpuBalOTCS B Y4YeOHHMKaX XUMHHM M (U3MKH, TMPEACTABICHHOW B HHUX HWH(OpMAIUU
HEJOCTAaTOYHO /JIsl 0OObEKTUBHON OLIEHKH M MOHUMAaHUSI CYyTH MPOUCXOAAIuX mpoueccos. [loaHoe
UX OCMBICJICHHE BO3MOKHO JIMIIIb HAa CTHIKE ATUX JBYX HayK. K ToMy ke Ha ypoBHE MUKPOYACTHIL
JIEJIEHHE MTPOLIECCOB Ha (PU3UYECKUE U XUMHUUYECKUE SIBIISIECTCS JOBOJIBHO yCIOBHBIM. Du3nyeckas
XUMHUS HM3y4aeT XHMHUYECKHE TMPOIECCHl, OMUPasCh HAa (U3MUECKHE TEOPUH M HCIOIB3Ys
buznyecKkue MeToIbl.

OO0uas xapakTepucTHKA Kypca

[IpennaraemMsiii yueOHBINH Kypc MOCBSIIEH PACCMOTPEHUIO TAKUX TeM (PU3NYECKON XUMHH,
KaK XUMHUYECKas TEepMOJMHAMHKA, XHMHUYECKash KHHETHKA, XUMHYECKOE pPAaBHOBECHUE U
MOBEPXHOCTHBIC SBJICHMS. 3HAYMTENbHAs YacTh AJIEKTHBHOTO Kypca OTBEACHA MPAKTUYECKUM
pabotam, 0OJIbIIIAst YACTh KOTOPBIX UMEET MCCIIEI0BATEILCKHII XapakTep.

Llenu kypca:

— pacumpenue, yriryoJieHue 1 0000IIeHne 3HAHUI 0 XUMHUIECKOM IPOoIiecce, MPUIuHAX
U MEXaHU3ME ero MPOTEKaHUs;

— pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB M TBOPUECKUX CIIOCOOHOCTEH yUaluxcs 4epe3
MPAKTUYECKYIO0 HAIPABJIEHHOCTh OOYYEHHS] XMMUU U MHTETPUPYIOIIYIO POJIb XUMHUU B CUCTEME
€CTECTBEHHBIX HAYK.

3adauu Kypca:

— (opMHUpOBaHUE €CTECTBEHHO-HAYYHOTO MHUPOBO33PECHHS YUAIIUXCS;

— pa3BUTHE NPUEMOB YMCTBEHHOH JESATENBHOCTH, ITO3HABATENIbHBIX HHTEPECOB,
CKJIOHHOCTEH M CTIOCOOHOCTEN yJaIuXxcs;

— yriayOlieHne BHYTPEHHEM MOTHUBAIlMM Yy4aluxcs, (GopMHpoBaHHE MOTPEOHOCTH B
MOJTy9YEeHUY HOBBIX 3HAHHWI U IPUMEHEHUE X Ha MPAKTUKE,

— pacimupenue, yriayonenue u 000011eHne 3HaHUH 110 XUMUH U (PU3UKE;

— HCHOJIb30BaHUE MEXMPEIMETHBIX CBs3eH XUMHU C (U3UKOH, MaTeMaTHUKOH,
Ouosorueii, UCTOpHEH, SKOJIOTUEH, PacCCMOTPEHHE 3HAUEHUSI JAHHOTO Kypca Uil yCHEUIHOTO
OCBOCHHS CMEKHBIX JUCITUTIINH;

— COBEpIIECHCTBOBAHUE SKCIEPUMEHTAIbHBIX YMEHUW U HABBIKOB B COOTBETCTBUHU C
TpeOOBAHUSIMU TTPABUJI TEXHUKHU O€30TIaCHOCTH;

— PacCMOTPEHHE CBSA3M XMMHUU C JKU3HBIO, C BaXHEHIIUMU chepamu IesTeNbHOCTH
YEJIOBEKAa; — PAa3BUTHE y YYAIIMXCA YMEHHUS CaMOCTOSTENIHHO pabdoTaTh C JOMOTHUTEIHHOU
JTUTEPATypOH U JPYTUMHU CPEICTBAMU NHGOPMAIUY;

— (opmupoBaHue y yuamuxcsi YMEHUM aHaJIU3UPOBATH, COIMOCTABJISATH, MPUMEHSTH
TEOPETUYECKHE 3HAHUS Ha TPAKTHKE;

— ¢opMHpOBaHUE YMEHUH IO PEIICHUIO SKCIIEPUMEHTAIBHBIX M TEOPETHYECKUX 3a7ad.

OcHognble udeu Kypca:

— €IMHCTBO MaTE€pPUAIBLHOTO MUPA;

— BHYTpPHU- U MEXKIIpEIMETHAsI MHTETpaIls;

— B3aMMOCBSI3b HAYKH U MTPAKTHUKH;

— B3aUMOCBSI3b YEJIOBEKA U OKPYKAIOIIEH CPEIbl.

Kypc coodepycum 0Oonblioe  KOJUYECTBO JEMOHCTPAIIMOHHBIX OSKCIEPUMEHTOB U
MPAKTHYECKHUX PadoT.




Hcnons3oBanne B yd4eOHOM Mpoliecce MPaKTHIECKUX paboT CrocoOCTBYeT 0000IIEeHHIO
y4eOHOro MaTepualia, paciupseT BO3MOXKHOCTH MHIUBUAYAIBHOTO M TU(QEepeHIIMPOBAHHOTO
MOJIXOJ0OB K OOYYEHHIO, IMOBBIIMIAET TBOPYECKYIO AKTUBHOCTH IIKOJHHUKOB, PACIIUPSET HX
Kpyrozop. Bxkirouenume Takux pabOT B DJIEKTUBHBIA Kypc TPUBUBACT  ydyallUMCS
UCCJIEIOBATENILCKUN TMOAXOA K UX BBIIIOJIHEHUIO, MTOMOTaeT B OBJIAJICHUM JOCTYIHBIMH IS
yUYalllUXCcsl HAy4YHBIMH METOJAaMM HCCIeloBaHMsA, (OPMHPYET M pPa3BHBAET TBOPYECKOE
MBIIUICHHUE, MOBBIIIAET MHTEPEC K MO3HAHUI0O XUMHUYECKHX SIBICHUH U WX 3aKOHOMEPHOCTEH.
[Ipennaraembie MpakTHYECKHE paOOTHI BKIIOYAIOT ONPEIEIEHUE HE TOJIBKO KaYeCTBEHHBIX, HO U
KOJIMYECTBEHHBIX XapaKTePUCTHUK MIPOLIECCOB. CucremaTtnueckoe BBITIOJTHEHUE
AKCIEPUMEHTAJIbHBIX 33Ja4 10 KOJWYECTBEHHON XapaKTEPUCTHKE IIPOLECCOB pPAa3BUBAET Yy
yYalIuxcs aKKypaTHOCTb, BbIpaOaThIBA€T HABBIKM TOYHOCTH TIPU OLIEHKE pe3yJbTaTOB
IKCIIEPUMEHTA.

Kaxxnas mnpaktuueckas paboTa BKIIOYAET KpaTKUE TEOPETHYECKHE CBEIEHUs U
HKCIEPUMEHTAIBHYIO YacTh. PaboThl mpoBonsATcs B rpynnax no 3—4 denoBeka. BeimonneHue
UCCIIeIOBaHUM TpeOyeT NpeaBapUTeIbHONW MOArOTOBKHU: IEpel] MPOBEACHHEM JKCIEPUMEHTa
YYHUTETh pa00TaET OTACIBHO ¢ KOKIOW IPYIIION yUaIuXcsl.

VY4eOHblif Kypc MJOIMYyCKaeT HCHOIb30BaHUE (110 YCMOTPEHHUIO YYHUTENs) JI0OBIX
COBPEMEHHBIX 00pa30BaTENIbHbIX TEXHOJIOTHH, pa3IMuHbIX OpraHU3alHUOHHBIX (OpM 00yUeHMUS:
JIEKIIMH, CeMUHAPOB, Oecell, MPaKTHUYECKUX U JabOopaTOpHBIX paboT, UCCIeA0BATEIbCKUX PadoT,
KoH(pepeHIMiA. B kadecTBE OCHOBHOW OpraHM3allMOHHOW (OPMBI TPOBEACHUS 3aHITUI
npenjaraeTcsl  JIEKIMOHHO-CEMUHAPCKOe  3aHsATHE, Ha KOTOpoM Jaércs  OObSCHEHUE
TEOPETUUECKOr0 MaTepualla U pelarTcs 3a/1a4u 1o JaHHOHM Teme. [l moBbIlIeHNs UHTepeca K
TEOPETUYECKHM  BOIIPOCaM U 3aKpEIUICHHWS HW3YYEHHOr0 MaTepuana MpeayCMOTPEHbI
JEMOHCTPALIMOHHBIE OMBITHI U J1A00PAaTOPHBIN MPAKTUKYM.

Dopmamu KOHmMPOAA HAO YCBOEHUEM MAMEPUAna MOTYT CIYXHTb OTYETHI IO
[IPAKTUYECKUM padoTaM, CaMOCTOSITENIbHbIE TBOPYECKHE pPabOThI, TECTbI, UTOrOBbIE YyueOHO-
UCCIIeIOBATEeNIbCKUE MPOEKThl. MTOroBoe 3aHsATHE MPOXOJUT B BHJIE HAYYHO-NPAKTUYECKON
KOH(EpEeHIIMN UITU KPYTJIOTo CTOJIa, TJI€ 3aCayIINBAIOTCA TOKIa /bl yYallluXcs 10 BbIOpaHHOU TeMe
UCCIIEIOBaHMs, KOTOpbIE MOTYT OBbITH IpejacTaBlieHbl B (opme pedepara miam oTuéra 1Mo
HCCJIeI0BATENbCKOM padoTe.

Yuebuwiii kypc paccuuman Ha 34 yaca 8 200 (1 yac 6 nedenio).




1. Ilnanupyemble pe3yJibTaThl OCBOEHNS Y4eOHOI0 Kypca

B pesynbTate n3yueHus Kypca Ha ypoBHE CpeTHET0 0011ero 00pa3oBaHus y 00ydaronuxcs
OynyT chopMUPOBaHbI CIIEAYIOIINE TPEIMETHbIEC PE3YIbTAThI.

Yuawutica nayyumcs:

— packpbIBaTh Ha MpUMEpPax poiib GU3NUEeCKON XUMUU B (DOPMUPOBAHUU COBPEMEHHOM
HAYYHOW KapPTHHBI MUPA U B TPAKTUIECKON JIEATEIILHOCTH YE€JIOBEKA, B3AUMOCBSI3b MEXKTy XUMHUECH
U IPyTUMU €CTECTBEHHBIMH HAyKaMU;

— YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW pEaKIMd U CMEIICHUS
XUMHYECKOTO PAaBHOBECHS OT pPa3iMYHbIX (DAaKTOPOB C IIE€JIbI0 ONPEICIICHUS ONTHUMAJbHBIX
YCIIOBUH MPOTEKAHUSI XUMUYECKUX MPOIIECCOB;

— MPOBOJUTH PAacUETHI TEIIOBOro 3(dexTa peakiud Ha OCHOBE YPaBHEHUS PEAKINH U
TEPMOJMHAMHYECKHUX XaPAKTEPUCTUK BEIECTB;

— NIPOTHO3UPOBATh BO3MOXKHOCTH W TMpefesl MPOTEKaHHs XMMHYECKHX IPOILIECCOB Ha
OCHOBE TEPMOJIMHAMHYECKUX XapPAKTEPUCTUK BEIICCTB;

— co0mroaTh MpaBuiia 0e30MacHOro0 OOpalIeHHs ¢ €KUMHU, TOPIOYUMU U TOKCHYHBIMH
BEIIICCTBAMH, CPEJICTBAMHU OBITOBOW XMMHH,

— OCYIIECTBJISATh MOUCK XUMUYECKOW MH(OPMALIUU 10 Ha3BaHUSAM, UACHTU(]UKATOpaM,
CTPYKTYpPHBIM ()OpMyJIaM BEIIECTB;

— KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH HaHHbBIC, KACAIOIIMECs XHUMHUHU, B
COOOINEHUSAX CPEICTB MaccoBOM uWH(poOpManuu, pecypcax MHTEepHETa, HAYYHO-TIOMYJISIPHBIX
CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH;

— YCTaHaBJIMBATH B3aUMOCBSI3H MY (PaKTaMu ¥ TCOPUCH, MPUIHHOMN U CIICICTBUEM IIPH
aHaiM3e NPOOJIEMHBIX CHUTyallMii ¥ OOOCHOBAaHMM TPUHHMMAEMBIX pEIICHUH Ha OCHOBE
XUMHUYECKUX 3HAHUU.

Yuawuiicsa nonyyum 803M04CHOCHb HAYYUMbCA:

— (¢opMyIMpOBATh IENb WCCIICIOBAHMS, BBIIIBUTATh U IMPOBEPATH IKCIICPUMEHTAILHO
TUIOTE3bl O COCTOSTHUM PABHOBECHS] XUMUYECKUX CUCTEM, SHEpPreTudecknx 3¢ (hekrax mporeccoB
Ha OCHOBE TEPMOJIMHAMUYIECKUX PACUETOB, O CBOWCTBAX MOBEPXHOCTH PA3IUYHBIX TEIT,

— CaMOCTOSITENIbHO TIAHUPOBATh M MPOBOIUTH (PU3UKO-XUMUYECKUE IKCIIEPUMEHTHI C
coOroieHreM IpaBuIl 0e30MacHOl paboThI ¢ BeLIeCTBaMU U J1a00paTOPHBIM 000pY10BaHUEM;

— HMHTEPIPETUPOBATH JaHHBIE O TETIOBOM d((deKTe, CKOPOCTH peakiuu U BIUSHUHM Ha
He€ pa3sTUYHBIX (DAaKTOPOB, O COCTOSTHUHM PAaBHOBECHSI, TOBEPXHOCTHOM HATSIKCHHH, ajcopOIny,
MOJTy4YeHHBIE B PE3yNIbTaTe MPOBEACHUS (PU3UKO-XUMUIECKOTO IKCIIEPUMEHTA;

— TPOTHO3WPOBATh BO3MOXKHOCTH MPOTEKAHUS PA3IMYHBIX XUMHUYECKHX DPEAKIHi B
MIPHUPOJIEC U Ha MPOU3BOJICTBE.

2. Copep:xaHue y4eOHOro Kypca



Tema 1. Xumuueckasa mepmoounamuka (8 yacos)

IlepBslii 3ak0H TepmoauHaMuku. Tepmoxumus. 3akoH ['ecca. Crenctus u3 3akoHa ['ecca.
3aBUCHUMOCTH TEIUIOBOTO 3(PdeKTa OT TeMieparypbl. BTopoii 3akoH TepMOIMHAMUKNA. DHTPOIIHS.
OmnpeneneHre BO3MOKHOCTH M TpefeNia MpOTEeKaHus mporecca. DHeprus ['ub0ca. DHeprus
['enpMmrosbia. 3aBUCMMOCTD SHTpONHHU U dHeprun ['nd0ca oT TemmnepaTyphl.

[Ipaktuyeckas padora Ne 1 «Kamopumerpusy».

Tema 2. Xumuueckas kunemuxa (8 uacog)

CKOpOCTh XMMHYECKON PEaKLMU U BIUSIONIME HA HeE (haKTOphl. BiMsiHUE KOHIIEHTpAIIUH
peareHToB Ha CKOpOCTh peakiuu. OCHOBHOM IOCTYJIAT XUMUYECKOW KUHETUKH. KuHeTtnueckue
ypaBHEHUs OJHOCTOPOHHMX peakuuil. (PopmasibHasi KMHETHKA MPOCThIX peakiuil.) Metomsl
ONpeNeNeHUsT KUHETUYECKOTO TNopsaKa peakuuu. BimsHue Ttemmeparypsl Ha CKOpPOCTh
XUMHUYECKOU peakuuu. KaramuTtnyeckue peakium.

[Ipaktrueckas pabora Ne 2 «3aBUCHMOCTh CKOPOCTH XHMHUYECKOW pEaKIUu OT
KOHLEHTPALUU PEAre€HTOBY.

[IpakTuueckas padora Ne 3 «3aBHCUMOCTh CKOPOCTH PEAKIIUU OT TEMIEPATYPhD».

[IpaxTuueckas padora Ne 4 «Karanuruueckue peakuumy.

Tema 3. Xumuueckoe pagrnogecue (4 uaca)

OOpatumble 1 HEOOpaTUMbIE XMMHUYECKHE peakUMU. Buabl XMMHUYECKOTrO paBHOBECHSI.
3akoH peicTByomux wmacc. KoHcTanta paBHOBecus. BnusHue pa3nuuHbix (akTopoB Ha
COCTOSIHUE PAaBHOBECHSI.

[IpakTuueckas pabora Ne 5 « XuMu4eckoe paBHOBECHEY.

Tema 4. [logepxnocmnule saenenus (12 yacos)

[ToBepxHoctHas sHeprusi. [loBepxHocTHOE HatrskeHne. CMayMBaHUE U HECMadMBaHUE.
Koresus m anresus. AncopOrusi. AncopOrusi Ha TOBEPXHOCTH KHIKOCTH. AJcopOuusi Ha
MOBEPXHOCTHU TBEPIBIX Tell. XpomaTorpadus. PemeHre pacueTHbIX U MPAKTUYECKUX 3a/1a4.

[IpaxTuueckas padora Ne 6 «3mMepeHre MOBEPXHOCTHOI'O HATSHKEHUSI JKUAKOCTEN.

[IpakTuueckas padota Ne 7 «CpaBHeHHE TOBEPXHOCTHOM aKTUBHOCTH PACTBOPOB BEILIECTB
OJIHOTO TOMOJIOTUYECKOTO PSAAY.

ITpaktryeckas padora Ne 8 «CpaBHeHHe 3 (HEKTUBHOCTH MOIOIUX CPEICTBY.

[IpaxTuueckas padora Ne 9 «AncopOins KapOOHOBBIX KUCIOT aKTUBUPOBAHHBIM YITIEMY.

ITpakTryeckas padora Ne 10 «O6Hapy eHHE KAaTHOHOB METAJJIOB ¢ TOMOIIbI0 OyMasKHOM
xpoMarorpadum.

Tema 5. Hayuno-npakmuueckas kongepenyus (2 uaca)

3ammTa pedepaToB, MPAKTHIECKUX padOT UCCIEAOBATEILCKOTO XapakTepa. [loaBeaeHue
UTOTOB (KpYTJIBIN CTOM).




3. TemaTn4deckoe IJIAHUPOBAHHUE C YKA3AHMEM KOJIHYECTBA YaCOB, OTBOAMMBIX Ha

OCBOECHHE KAXKI0H TeMBbl.

Ne i/ Ha3zBanue KouanuecTBo IIpakTHyeckue
TeMBblI 4acoB padoTsI
1. XUMHUYecKasi TepMOJUHAMUKA 8 1
2. XuMuueckass KHHETHKA 8 3
3. XHUMHUYECKOE PABHOBECHE 4 1
4. IIoBEpXHOCTHBIE SIBJICHUS 13 5
5. HayuHo-npakTrueckast KoHGhepeHIus 1 -
Hroro: 34 gaca 10 vacoB




IMpuioxenusi K padoyeil nporpamMme

IIpuio:xkenne 1
KanengapHo-remaTuyeckoe mjiaHupoBaHue y4eOHoOro kypca no xumum 11 kiace

Ne i/t

Tema

OcHoBHOE COACPIKaHUEC

Konunuectso
4acoB

TIaH | ¢akt

Tema 1. Xumuueckan mepmoounamuxa (8 uacos)

1(1) IIepBblil 3aKOH TEPMOJUHAMUKH IIepBblil 3aKOH TepMOAUHAMUKHA. BHYTpeHHss
9HEPIHs, TEII0Ta, paboTa, SHTAIBIHUS
2(2) Tepmoxumust. 3akon I'ecca. Tepmoxumus. 3axkon I'ecca. Pacuér temmoBoro
Crnencrsue u3 3akona ['ecca a3 dexra peakuu METOI0M KOMOMHHPOBAHUS.
[lepBoe cnencteue u3 3akona ['ecca, cranaapTHas
SHTaJbNNS 00pa3oBaHus BeuiecTsa. Bropoe
clieficTBUE U3 3aKoHa ['ecca, craHAapTHAas SHTAIBINS
CrOpaHHMs BEIECTBA
313 3aBHCHMOCTH TETTOBOTO 3ddekTa | 3akon Kupxroda, MonspHas TemI0éMKOCTh
OT TeMIIEpaTypbl. Y paBHEHHE BEIIECTBA, 3aBUCUMOCTb TEIUIOEMKOCTH U TEIUIOBOTO
Kupxroda s dexra oT TeMIIepaTyphI
4-5 (4-5) [IpakTuueckas padora Ne 1 Onpit 1. «Onpenenenue TermioBoro 3ddexra
«Kanopumerpus» peakuuu HeWTpanuzauumy. OneIT 2. «Onpenenenue
TeIoBOro 3(h(deKTa mpu pacTBOPEHUU COII.
O6paboTKa MOTy4YEeHHBIX PE3yJILTATOB H
odopmiieHue oTUéTa
6 (6) BTopoii 3aKk0H TepMOAMHAMUKHY. CaMomnpou3BOIbHBIE U HECAMOIIPOU3BOJIbHbBIE
OHTpONUs npoueccol. JHTponus. PacuéT u3sMeHeHus1 SHTPOIUU
MIPH XUMHUYECKUX PEAKIUIX
7(7) Onpenenenne BO3MOXHOCTH U Wzmenenune suTponuu, sHeprun ['nb06ca, sHeprun
npezena npoTeKaHus npouecca. I'enpMrosbua — KpUTEpUH BO3MOXKHOCTH U TIpeiena
Oueprus ['n66ca. Dneprus MIPOTEKaHUs peakunu. Pacu€r craHmapTHON 3HEprun
I'eapMmromnena I'u00ca XMMHUYECKOM peaKIuu
8 (8) 3aBUCHUMOCTH DHTPOTIHH U Ompenenenre BO3MOKHOCTH CaMOTIPOU3BOILHOTO

sHeprun [ mbOca oT TemmnepaTypsl

MPOTEKAHUS PEAKIVH B 3a/IaHHBIX YCIOBHSIX C
HCIIOJIb30BaHUEM ypaBHeHus ['ub0ca— ['enpmrosbia

Tema 2. Xumuuecxkan kunemuxa (8 uacos)

1(9) CxopocTh XUMHUECKON peakiuu U | CKOPOCTh XUMHUECKON peakInu. MexaHu3m
BIMSIONINE HAa He€ (pakTophI XMUMUYECKOH peakunu. DJeMeHTapHas peakLusi,
MOJIEKYJISIPHOCTh peakiun. GakTopbl, BIUAIONINE Ha
CKOPOCTb peaKIuu
2 (10) 3aBHCUMOCTb CKOPOCTH peakunu | OCHOBHOM MOCTYJIaT XUMHUUYECKONH KUHETHKH.
OT KOHLEHTPALUH UCXOIHBIX Koncranra ckopoctu. Ilopsanok peakuuu.
MPOJIYKTOB dopmManbHasi KWHETHKA PEaKIIMi [IeI0To MopsyIKa
3(11) MerTojibl onpesieNieHust OCHOBHBIE METOIBI OTIPEICIICHISI KHHETUIECKOTO
KMHETHYECKOTO MOpsAKa PEaKLUU | MOPSIKa PEaKIUU: METO]] HaYaJbHbBIX CKOPOCTEH,
METOJ OTpeJIesICHHS OPsIIKa PEAKIINH M0 IEPHOAY
noytpeBpamennii (Meton OcBanba), METOI
noictaHoBKH, MeTo1 BanT-I'odda
4 (12) [Ipaktuueckas padora Ne 2 [IpoBenenne npaktudeckoit padoTsl: «OnpeneneHune
«3aBUCUMOCTH CKOPOCTH KHHETHYECKOTO MOPSIIKA PEAKIINU Pa3I0KEHHS
XUMUYECKOM peakiuu OT THOCEPHOU KUCIOThDy. OOpaboTKa MOIydeHHBIX
KOHIIEHTPALMH PEAareHTOB pe3yabTaToB U 0OpMIICHHE OTUETA
5(13) 3aBucuUMOCTb ckopocTH peakuun | I[Ipasuno Bant-I'odda, ypaBueHne Appenunyca.

OT TEMIIEPaTypbl

DHeprusi akTHBAINH




6 (14)

[IpakTuueckas padora Ne 3
«3aBUCHMOCTH CKOPOCTH PEAKINH
OT TeMIepaTypbI»

[IpoBenenne npaktudeckoit paboTel. OO6paboTKa
MOJTYYCHHBIX PE3yJIbTaTOB M 0(hOPMIICHHE OTUETA

7 (15) Karanurnueckue peakiuu Karanu3: roMOreHHbIH 1 reTeporeHHbIH. MeXaHnu3M
MPOTEKAHMUS KATAJTMTUICCKUX PEaKIUii
8 (16) [Ipaxtrueckas padora Ne 4 OmbIT 1. «KAKTUBHOCTH pa3IMIHBIX KaTaJIU3aTOPOB B

«Karanuruueckue peakuumn»

Ak pa3IoKEHUsI IEPOKCUIA BOAOPOIAY.
OmpiT 2. «KaTanutuyeckoe BOCCTAaHOBICHUE HOHOB
xkenesa (ID».

OmeiT 3. «KuHETHKA KaTaTUTHIECKOTO Pa3IIOKCHIS
MIEPOKCHIA BOJOPOIaY.

O06paboTKa OTYyYeHHBIX PE3YIBTATOB 1
odopmMiieHHE 0TYETA

Tema 3. Xumuueckoe pasnogecue (4 uaca)

1(17) XUMHUECKOE paBHOBECHE. Kunernyecku HeoOpaTtumble peakiuu. Kunetuuecku
OO6parumMble U HeOOpaTHMBIE obpatuMble peakuu. ICTHHHOE XUMHUYIECKOE
XUMHYECKHE peaknnu. Bumbt paBHOBecHe. 3aTOPMOKEHHOE XUMUIECKOE
XHMHYECKOT0 PaBHOBECHS paBHOBECHE
2 (18) 3aKoH eHCTBYIONMX Macc. 3akoH neiicTByommx Macc. KoHcTaHTHI paBHOBECHH,
KoncTanThl paBHOBECHS BBIp2YKEHHBIE Yepe3 pAaBHOBECHBIE MapIHaIbHbIE
TABJICHUS, PAaBHOBECHBIE KOHIIEHTPAIUH,
PaBHOBECHBIE MOJIbHBIE JIOJH
3(19) Bnusinue pa3ianuHbix GakTopoB Ha | BiusHME KaTanu3aTopa, KOHIICHTPALUU BEIIECTB —
COCTOSIHHE PaBHOBECHS YYaCTHUKOB PaBHOBECHSI, TEMIIEPATYPhI, OOIIETO
JaBIICHHS HA COCTOSIHUE paBHOBecHs. [IpuHIUT
nojBmwxkHOro pasHoBecus Jle [llatense—bpayHa
4 (20) [IpakTuueckas padora Ne 5 Omnprt 1. «BrusHue n3MeHeHNsT KOHIICHT ATl

«XHMUYECKOE PaBHOBECUECY

KOMIIOHEHTOB U 100aBOK [TIOCTOPOHHHX BEILECTB Ha
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSD).

OnpIT 2. «M3yyeHne XMMUYECKOT0 paBHOBECHUS
TOMOTEHHOM PEaKLUm».

O06paboTKa MOTy4YEeHHBIX PE3YJILTATOB H
odopmiieHHe paboThI

Tema 4. Ilosepxnocmmuuie agaenusn (12 uacoes)

1(21) [ToBepxHOCTHAS SHEPTHSL. Oco0oe cocTosiHIE MOJIEKYII HOBEPXHOCTHOTO CIIOSI.
[ToBepxHOCTHOE HATSKEHHE [ToBepxHOCTHAsE HEPTHUS H TIOBEPXHOCTHOE
HaTsDKeHHe. HekoTopbie MeTo bl M3MepeHHs
MIOBEPXHOCTHOTO HaTspKeHus. [TyTu
CaMOITPOHM3BOJILHOTO CHIKEHHS TTOBEPXHOCTHOM
SHEpruM. BimsiHre XMMUYECKON NIPUPOBI BELLIECTB
Ha WX TIOBEPXHOCTHOE HATSDKCHUE
2(22) [IpakTnueckas padora Ne 6 [IpoBenenue npakrtudeckoit paboTsl. O6padoTKa
«M3Mepenune moBepxXHOCTHOTO MOJTYYCHHBIX PE3YJIbTaTOB M OPOPMIICHHE OTUETA
HATSDKEHUS KUAKOCTEH»
3(23) CmaunBaHHe M HECMayHBaHHE. KanunsipHble sBIEHUS — Pe3ybTaT CMaYHBaHHS
Pactexanune WJIM HECMAYMBaHUS B TOHKHX TPYyOKaX M y3KHX
3a3opax. Kpaesoii yron. Ypasuenne KOnra
4 (24) Koresus u aare3us Koresus u pabora kore3uu, ajare3us u pabora
aarezun. YpasHenue [ronpe—tOHra. Aaresus u
KOre3us B IPUPO/JIE, TEXHUKE U TIOBCETHEBHOM
KH3HH YeJIOBeKa
5 (25) Ancopbuus. AncopOrvs Ha Ancopbuus, ancopbenT, afacopbar. dusndeckas u
MOBEPXHOCTH KHUIKOCTH xuMudeckas ajgcopOuus. [loBepXHOCTHO-aKTUBHBIE U
MMOBEPXHOCTHO-HHAKTUBHBIC BEIIECTBA
6 (26) [paktudeckas padora Ne 7 [IpoBenenue npakrtudeckoi padoTel. OO6paboTKa

«CpaBHEHHE TOBEPXHOCTHOM

MOJTYYECHHBIX Pe3yIbTaTOB M 0OopMIICHHE OTUETa




AKTUBHOCTU PaCTBOPOB BCIICCTB
OJHOI'0 'OMOJIOTHYCCKOI'0 psaar

7(27) [Ipaxtraeckast padota Ne 8 [IpoBenenne mpakTudeckoit padboTer. OO6paboTKa
«CpaBHeHue 3 PEKTUBHOCTH MOJYYSHHBIX PE3yJIbTaTOB H 0(hOPMIICHUE OTUETA
MOIOIIIUX CPEJICTBY
8 (28) AncopOLHs Ha IOBEPXHOCTH OCHOBHBIE aJICOPOCHTBI: aKTHBHPOBAHHBIN yroJb,
TBEPABIX TEI cuimKaresb. IOHUTbI, 0OMeHHasi EMKOCTh HOHHUTOB.
HonoobOmenHas ancopbuus. JKECTKOCTh BOJIBI
9 (29) [IpakTuueckas pabora Ne 9 [IpoBencHue npakTHUecKoi padoTel. O6paboTKa
«AncopOumst KapOOHOBBIX KHCIIOT | MOIYYEHHBIX PE3YyIbTaTOB B 0OPMIIEHHE OTYETA
AKTHBUPOBAHHBIM YTIEM»
10 (30) Xpomarorpadus Uctopus otkpeiTaa xpomarorpaduu. CymHocTh
xpoMarorpadun. XpoMarorpadudeckas KOJIOHKA.
IToxgsmxHas dhaza, HETOABIKHAS (a3a.
Kraccudukanus xpoMatorpapmueckux MeTOI0B.
[IpakTHveckoe NpuMeHEeHUe XpoMaTorpaguu
11 (31) IMpakTryeckas pabora Ne 10 Ombit «O6HapyxeHue katnoHoB Cu+, Co2+, Ni2+
«O06HapyXeHHEe KATHOHOB C MIOMOIIBI0 OYMa)KHOH XpoMaTorpadum.
METaJUIOB € IOMOLIBI0 OyMakHOW | OOpaboTKa MOyUYeHHBIX pe3yIbTaTOB U
Xpomarorpadum» odopmireHre oTIéTa
12 (32) Pemenwne 3amauq Pemenne pacueTHBIX U IPaKTUIECKUX 33724

Tema 5. Hayuno-npaxmuueckasn konghepenyusn (2 uaca)

1-2 (33-34)

Hroropoe 3anstue B popme
Hay4HO-TIPAKTUYECKOU
KOH()EepPEeHIIUU

3amuTa pedepaToB, MPAKTUYCCKUX PadOT
HCCIIEI0OBATENBCKOTO XapaKkTepa
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