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IHosicHuTe IbHAS 3aNIMCKA

DNeKTUBHBIN Kypc «Du3udeckas XUMHUsS» MpeaHa3HaueH s ydamuxces 11 kmacca, BeIOpaBIImx
€CTECTBCHHO-HAY4YHBIN, MPO(UIL U MPOSBUBLINX MOBBIIMICHHBIN WHTEpEC K M3YUYEHHIO XUMUH. J{aHHBIH
Kypc — KypC MHTETPUPOBAaHHBIN, COAEPKATEIBHO OH CBSI3aH C KypCOM XHMHHU, (HU3HKH, MAaTEeMaTHKU
OCHOBHOW 1IKoNbl. M3ydeHue mnpeziaraeMoro 3JIEKTUBHOTO Kypca HalpaBieHO Ha YIiIyOlieHHe Hu
0000111eHUe 3HAHHI ITKOJIFHUKOB O XMMUYECKOM IPOIIecce, B YaCTHOCTH O €r0 TePMOIUHAMHKE, KHHETHKE,
COCTOSIHM PABHOBECHSI, a TAKXKE O TOBEPXHOCTHBIX SIBJICHUSIX.

HecMmoTpss Ha TO, YTO OTHENbHBIE BONPOCH TEPMOJWHAMHKH W KWHETHKH PAacCMATPUBAIOTCS B
y4eOHMKaX XUMHUHU U (U3UKH, MPEACTABICHHOW B HUX WMHGOPMAIMM HEAOCTATOYHO ISl OOBEKTHBHOM
OLIEHKM M TIOHUMaHUS CYTH MPOUCXOIANIMX IporeccoB. [IomHOE X OCMBICIEHHE BO3MOXKHO JIMIIb Ha
CTBIKE 3TUX JABYX Hayk. K TOMy ke Ha ypoBHE MHUKpOUYACTHI] JeJIEHHE MpOIECCOB Ha (pusmueckue u
XMUMUYECKHE SIBISIETCS JOBOJBHO YCIOBHBIM. DH3MUECKas XUMHUS H3Y4aeT XUMHYECKUE IPOIECCHI,
Onupasich Ha PU3NUECKHE TEOPUN U UCTIOIb3YS PUIUYECKUE METOIbI.

O0mas xapakrepucTtuka Kypca. [IpeanaraeMblil 2JIEKTUBHBIH KypcC IHMOCBSILEH pPAaCCMOTPEHHIO
TaKUX TeM (PU3NYECKOM XUMHUH, KaK XMMHUYECKas TepPMOJUHAMUKA, XUMHUYECKasi KUHETUKA, XUMHUECKOe
paBHOBECHME M TIOBEPXHOCTHBIC SBICHHS. 3HAUUTENbHAs YacTh OJJIGKTUBHOTO Kypca OTBEJCHA
MPAKTUYECKUM paboTam, OOJIbIIas 4acTh KOTOPBIX UMEET UCCIIEI0BATEILCKUM XapaKTep.

Ilen kypcea:
° pacupenue, yriryoineHue u 0000IeHue 3HaHui 0 XUMHYECKOM IpoIiecce, MPUUUHAX U MeXaHU3Me
€ro NMPOTCKaHU;
o pa3BUTHE [103HABATEIbHBIX UHTEPECOB U TBOPUYECKHX CIOCOOHOCTEH yUaluxcs yepe3 NPaKTUYECKYIO

HaNpaBICHHOCTh O0YUYCHUSI XMMUU M UHTETPUPYIOLIYIO POJIb XMMUHU B CUCTEME €CTECTBEHHBIX HaYK.
3agaum kypca:

o (bopMHpOBaHNE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS YUaINXCS;
o pa3BuUTHE NPUEMOB YMCTBEHHOW JESTEIIBHOCTH, I103HABATEIbHBIX HMHTEPECOB, CKIOHHOCTEN U
CIOCOOHOCTEH yyarmxcs;
o yrayOieHne BHyTpEHHEH MOTUBAIIMY yUYaIuxcsi, JOpMUpOBAHUE MTOTPEOHOCTH B TIOJYyUYEHUN HOBBIX
3HaHUHI ¥ IPUMEHEHUE UX Ha ITPAKTHKE;
o pacupenue, yriryoJieHne u 0000IeHrue 3HaHUI 110 XUMHUH U (PU3UKE;
° MCIIOJIb30BaHNE MEXKIIPEIMETHBIX CBS3€H XUMUH C (PU3UKOM, MAaTeMAaTUKON, OMOJIOTHEH, UCTOPHEH,
9KOJIOTHEH, PACCMOTPEHNE 3HAYECHHSI TAHHOTO Kypca JJIsl YCIIEITHOTO OCBOCHMS CMEXKHBIX AUCIUILIH;
o COBEpIICHCTBOBAHNE IKCIEPUMEHTATIbHBIX YMEHHI U HaBHIKOB B COOTBETCTBUU C TPEOOBAHUSIMHU
MIPaBUJI TEXHUKU OE€3011aCHOCTH;
o PacCMOTPEHHE CBS3M XUMUU C KU3HBIO, C BAKHEHIIIMMHU chepamu IeITEIIBHOCTH YeIOBEKa,
o pa3BUTHE y YYaIIUXCS YMEHHUS CaMOCTOSITENBHO PaboTaTh C JOTMOJHUTEIBHOW ITUTEPaTypor u
JIPYTUMHU CpeICTBaMU MHPOpMaIU;
o (dbopMHpOBaHUE Y YYalllUXCsl YMEHUN aHAJIM3UPOBAaTh, COMOCTABIATh, MPUMEHATh TEOPETUUYECKUE
3HaHUS HA IIPAKTHUKE;
o (dhopMUpOBaHHE YMEHH IO PEIICHUIO SKCIIEPUMEHTAIIBHBIX U TEOPETUYECKUX 3a/1a4.
OcHOBHBIE H/IeH Kypca:
o €IMHCTBO MaTEPUAIBHOIO MUPA;
o BHYTPH- U MEXKIIPEIMETHASI UHTETPALIHS;
o B3aMMOCBS3b HAYKU U MTPAKTUKH;
o B3aMMOCBS3b YEJIOBEKA U OKPYKAIOILIEH Cpe/ibl.

Y4yeOHo-MeTOoqHYECKOe 00ecTieueHHe Kypca BKIIOYaeT B ceOst yaeOHOe mocoOue sl yYaIuXxcs U
MPOrpaMMy JIEKTUBHOTO Kypca. Y4eOHoe mocoOue sl yJaruxcsi 00ecreynBaeT CoAepKaTeIbHY0 YacTh
kypca. Comepkanue mocoOus pa3ouTo Ha maparpadpl, BKIIOYAET TUAAKTHUECKHM MaTepuan (BOMPOCHI,
yIpaKHEHH s, 3a]Ja4H, TOMAITHUN SKCTIEPUMEHT), IPAKTUYECKHE PAOOTHI.

Ha 3aHATHSAX 1O JaHHOMY KypCy Yydamruecs YIayOJISIOT CBOM 3HAHHS OCHOB XHMHUYECKOU
TCPMOAWNHAMUKU, XUMHUYECKOU KHMHCTUKH, XUMHUYCCKOI'0 PABHOBCCHA W NOBCPXHOCTHBIX siBiIeHUd. B
pesynabTare wm3ydeHHs Kypca «Dusnmdeckas XHMHUS» PACHIMPSICTCS MHPOBO33PEHHUE  yUaIIUXCS,
Pa3BUBAIOTCS TO3HABATENILHBIA HHTEPEC, NHTEIJIEKTYAJIbHBIE U TBOPUYECKHE CIOCOOHOCTH, (POPMHUPYIOTCS
MpeIMETHBIC, 00IIey4eOHbIe U crieu(pUIeCKue YMEHHS ¥ HABBIKH MIKOJIBHUKOB.
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Kypc copepxut 00mpI10€e KOJIMYECTBO JEMOHCTPALIMOHHBIX KCTIEPUMEHTOB M MTPAKTUYECKUX padoT.
1o >xenaHuiO yuuTess U B 3aBUCUMOCTH OT OCHAIIEHHOCTH KaOMHETa HEKOTOPBIM MPAKTHYECKUM paboTam
MO>KHO IPUJATh UCCIIEA0BATEILCKUI XapaKTep.

Hcnonp3oBanne B y4eOHOM MPOIECCe MPAKTHYECKUX PaOOT CIIOCOOCTBYET 00OOIIEHNI0 y4eOHOTO
MaTepuaia, pacUIMpseT BO3MOXXHOCTH WHAMBUAYAIbHOTO U JU((EpEeHIIMPOBAHHOTO MOJIXO0/M0B K
00y4YeHHIO, TIOBBIIIAET TBOPYECKYIO AKTUBHOCTH IIKOJIBHHKOB, PAacIIMpsieT UX Kpyrosop. Bxirodyenue
TaKuX pabOT B JIEKTUBHBINA KypC MPUBUBACT YUALIMMCS UCCIEI0BATEILCKUN MOIXOA K UX BBIOJIHEHHUIO,
MIOMOTaeT B OBJAJICHUU JOCTYIHBIMHU ISl yUalIUXCsS HAYYHBIMU METOJIaMU HMCCIieIoBaHus, popMupyer u
pa3BUBAae€T TBOPYECKOE MBINUICHHE, IOBBIMIAET HHTEPEC K IMO3HAHHUI0O XUMUYECKUX SBICHUH U HX
3akoHOMepHOcTed. Ilpennmaraemple mpakTHUecKue padOThl BKIIOYAIOT ONpEAETIeHHE HE TOJBKO
KAaueCTBEHHBIX, HO W KOJIMYECTBEHHBIX XapaKTEPHUCTUK MporeccoB. CHucTeMaTHUeCKOe BBIMOIHEHHUE
HKCHEPUMEHTAIBHBIX 33/1a4 MO KOJUYECTBEHHOH XapaKTepUCTHKE MPOIIECCOB PAa3BHBACT Y YYAILIMXCS
aKKypaTHOCTh, BbIpaOaThIBaeT HaBBIKM TOYHOCTHU MIPH OLIEHKE PE3yIbTAaTOB HKCIIEPUMEHTA.

Kaxxnas nmpaktudeckas paboTa BKIIIOYAeT KPaTKUE TEOPETHUECKUE CBEJICHUS U SKCIIEPUMEHTAIBHYIO
gacTh. PaboThl mpoBOIATCS B Tpynmax mo 3—4 dyenoBeka. BpIoNHEHWE HCClIenoBaHUA TpedyeT
NpeBapUTEIIbHOM TOATOTOBKU: TEpel MPOBEACHUEM SKCIEPUMEHTa Y4YUTeNIb paboTaeT OTIENbHO C
KaXXJ0M TPYIION yYanuxcsl.

DJNEeKTUBHBIM KypcC JOMYyCKaeT MCHOJIb30BaHUE (M0 YCMOTPEHHIO YUUTEIs) JIFOOBIX COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJOTUH, PAa3JIMYHBIX OPraHU3aUOHHBIX (OpM OOYyUEHHS: JIEKIHH, CEMHUHApOB,
Oeces1, MPAaKTUYECKUX U JTa0OPATOPHBIX paboT, UCCIIEAOBATEIBCKUX PadOT, KOH(DEpeHIHi.

B kadyecTBe OCHOBHOUW OpraHW3aIMOHHOW (DOPMBI MIPOBEACHUS 3aHATHI MpeIaraeTcs JEKIIMOHHO-
CEeMHUHAPCKOE 3aHATHE, HA KOTOPOM Ja&TCsl OObSICHEHUE TEOPETHUECKOT0 MaTepraia U peraroTcs 3a1aun
o AaHHOM TeMe. [Iy1si MOBBIIIEHHUSI MHTEpeca K TEOPETUUYECKHM BOMNPOCaM U 3aKPEIUICHUS H3yYeHHOTO
MaTepHaa npeayCcMOTPEHbI JEMOHCTPALIMOHHbIE OMBITHI M Ta0OPAaTOPHBII MPAKTHKYM.

dopMaMu KOHTPOJISI HajJ YCBOEHHEM MAaTepHaJia MOTYT CIIY)XKUTb OTYETHI MO MPAKTHUYECKUM
paboTaM, CaMOCTOSATENbHBIE TBOPUECKUE PAOOThI, TECTHI, UTOTOBBIE YUECOHO-UCCIIEI0BATEILCKIE TPOSKTHI.
HToroBoe 3aHATHE MPOXOAUT B BUIEC HAYYHO-NIPAKTHUYECKONW KOH(EpPEHIMH WM KPYTJOro CTojia, Tae
3aCITyIIMBAIOTCS JIOKJIAJbl YYAlIUXCS 110 BBHIOPAHHONH TeME HCCIIEOBAHUS, KOTOpPBIE MOTYT OBITh
npeAcTaBiIeHbl B popme pedepara uin 0T4€Ta 1Mo UCCIIeI0BaTEILCKON padoTe.

Kypc paccuntan Ha 34 u B rox (1 4 B Henemo) B 11-x knaccax.
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Coaep:xanue Kypca

Tema 1. Xumnueckasi TepMoanHamMuKa (8 u)

[TepBoiii 3akoH TepmonuHamuku. Tepmoxumusa. 3akoH ['ecca. CmenctBusi u3 3akoHa ['ecca.
3aBUCUMOCTh TEIUIOBOTO 3(dekra oT Temmeparypbl. BTopoli 3akoH TEpPMOAMHAMHKH. OHTPOIUSI.
Ompenenenre BO3MOXKHOCTH U TIpEJieia MpOTeKaHus nporecca. Jueprus [ md6ca. Sueprus ['enbMrosbiia.
3aBHCUMOCTB HTPONHH U 3Hepruu ['ub6ca oT Temneparypsl.

Ilpakmuueckas paboma Nel «Kanopumempusiy.

Tema 2. Xumnueckasi KuHeTHKA (8 1)

CKOpOCTh XMMHYECKOM peakuu U BIustole Ha He€ (pakTophl. BiusHIe KOHIIEHTPALMU PeareHTOB
Ha CKOpOCTh peakiuu. OCHOBHOM TMOCTyJaT XUMHUYECKOM KHUHETUKU. KuHeThueckue ypaBHEHUS
OJTHOCTOPOHHUX peaknuid. (PopManbHass KWHETHKA TMPOCTBIX peakiuid.) MeTonbl ompeaeaeHus
KMHETUYECKOTO TOpsiiKa peakuuu. BiusHue Ttemmepatypbl Ha CKOPOCTh XMMHYECKOW peakIuu.
Karanutnueckue peakiuu.

Ilpakmuyeckaa paboma Ne2 «3asucumocmsv ckopocmu Xumudueckou peaxyuu om KOHYeHmpayuu
Peazenmosy.

Ilpakmuyeckas paboma Ne3 «3agucumocms ckopocmu peaxyuu om memnepamypboly.

Ilpakmuueckas paboma Ned « Kamanumuueckue peaxyuuy.

Tema 3. Xumnueckoe paBHoBecue (5 4)

OOpatumble U HeOOpaTHMble XUMHYECKHE peakuuu. Buabpl XMMHUYECKOTO paBHOBECHS. 3aKOH
neiictByromux macc. Koncranra paBHoBecus. BrnusiHue pa3nudaabix GakTOpOB Ha COCTOSTHUE PAaBHOBECHSI.

Ilpakmuueckas paboma Ne5 «Xumuueckoe pasHosecuey.

Tema 4. [loBepxHocTHBIE siBJaeHus (12 4)

[ToBepxHoctHas sHeprus. [loBepxHocTHOE HaTsbkeHue. CMaunBaHue M HecMaunBaHue. Koresus u
aaresus. AacopOius. AxcopOIus Ha MOBEPXHOCTHU YKHUIKOCTH. AZICOPOIHS HAa TTOBEPXHOCTH TBEPABIX TEI.
Xpomatorpadusi.

Ilpakmuueckas paboma Neb «H3zmepenue no8epxXHOCMHO20 HAMANCEHUS HCUOKOCMELL).

Ilpakmuyeckaa paboma Ne7 «CpasneHue no8epXHOCMHOU AKMUBHOCMU PACMBOPOS8 Geujecmes
00HO020 20MOJIO2UHECKO20 PAO0Ay.

Ipaxmuueckas paboma Ne§8 « CpasHnerue 3¢hpexmusrocmu Moouux cpedcmay.

Ipaxmuueckasn paboma Ne9 « A0copoyus KapOOHO8bIX KUCIOM AKMUBUPOBAHHBIM Y2LEM».

Ipaxmuueckasa paboma Nel() «ObnapysiceHue KAMUOHO8 Memdalio8 ¢ NOMOWbIO OVMANCHOU
Xpomamozpaguuy.

Tema 5. Hayuno-npaktuyeckasi koHgepenuus (1 1)

3amuTa pedepaToB, MPAKTHUECKUX pabOT HCCIEIOBATEIbCKOTO Xapakrepa. [loaBeaeHue UTOroB
(KpyrJblii cTou).
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TemaTuyeckoe NJIaHUPOBaHHE
Kypc paccuuman na 34 4 6 200 (1 u 6 nedenio).

Ne Tema OCHOBHOE coep:Kanue Koa-so
4acoB
Tema 1. XuMuyeckasi TepMOIMHAMHKA (8 u)
1 | IlepBblit 3aK0H IIepBblil 3aK0H TEpMOAUHAMUKH. BHYTpEeHHsAS 1
TEPMOJIUHAMUKHU SHEPrus, TeII0Ta, padoTa, SHTAIBIHS
2 | Tepmoxumus. 3akoH ['ecca Tepmoxumust. 3akoH ['ecca. Pacuér temnoBoro 1
addekTa peakmu MeTo0M KOMOMHUPOBAHHSI
3 | CnencTtBue U3 3akoHa ['ecca ITepBoe cnenctBue u3 3akoHa ['ecca, cranmapTHas 1
SHTaNLIUS 00pa3oBaHUs BemlecTBa. Bropoe
cle/IcTBUE U3 3aKoHa ['ecca, cTaHgapTHAs SHTANIBITUS
CrOpaHusi BEIECTBA
4 | 3aBUCUMOCTH TEIIIOBOTO 3akon Kupxroda, MomsipHas TeIioéMKOCTh 1
a¢dekra OT TeMIepaTypsl. BEULIECTBA, 3aBUCUMOCTD TEINIOEMKOCTH U TETNIOBOTO
Ypasuenue Kupxroda s dexTa oT TeMIepaTypsl
5 | Ilpakmuueckasn paboma Nel | OnbiT 1. «Onpenenenune TerwioBoro ¢ ¢exra 1
«Kanopumempusy» peakury HeUTpaIu3aum».
OmnsbiT 2. «Onpenenenue TemioBoro 3¢dexra npu
PacTBOPEHUH COJIH.
O06paboTka MosyuYeHHBIX PE3yIbTaTOB U
odbopmiieHHe 0TYETA
6 | Bropoii 3akoH CaMonpoun3BoJIbHBIE U HECAMOIIPOU3BOJIbHBIE 1
TEPMOJIMHAMUKHU. DHTPOIHS | TPOLECCHl. DHTpOMNHUs. Pacy€T n3MEeHEeHUs1 SHTPONTUHU
IPU XUMHYECKHUX PEAKITHSIX
7 | Onpenenenuie Bo3MOkHOCTH | I3MeHeHune sHTpornuu, sHeprun ['uboca, sneprun 1
U TIpezielia MpoTeKaHus ['enbmrombia — KpUTEpUu BO3MOXKHOCTH U Tpeena
nporecca. DHeprus [ m66ca. | mporekanus peakuuu. Pacuér ctangapTHON YHEPTUH
Oueprus ['enbmrosnbiia I'u60ca XUMHUYECKOM peaKkIuu
8 | 3aBUCUMOCTb SHTPOIHH U OnpeneneHre BO3MOKHOCTH CaMOITPOU3BOJIBHOTO 1
sHepruu ['m60ca ot MPOTEKAHUs PEAKLUU B 33JJAHHBIX YCIOBUAX C
TEMIIEPATYPhI UCIOJIb30BaHuEeM ypaBHeHUs [ n60ca—I enpmronbia
Tema 2. XuMHuyecKkasi KHHETHKA (8 u)
9 | CkopocTh XMMHUYECKOM CKopoCTh XMMHUECKOHN peakiuu. MexaHu3m
peakiuy 1 BIUAIOIMIKE HAa He€ | XUMUYECKOW peakuu. DlIeMeHTapHas peaKius,
(bakTopsl MOJIEKYJIIPHOCTh peakuuu. GakTopsbl, BIUAIONINE HA
CKOPOCTh peakluu
10 | 3aBUCUMOCTH CKOPOCTH OCHOBHOH NOCTYJIaT XMMUYECKON KUHETHKHU. 1
peakuuu oT KOHIIEHTpAuU Koncranra ckopoctu. Ilopsaok peakiuu.
pEareHToB DopmanbHasi KHHETUKA PEAKLIHUM LIETOr0 NOPSLAKA
11 | MeToabl onpeaeneHus OCHOBHBIE METOIbI ONPEICTICHUS KHHETUYECKOTO 1
KHMHETUYECKOTO TOpsIKa MOPSI/IKA PEAKIIUU: METOJ Ha4aJIbHbBIX CKOPOCTEH,
peakuuu METO/] OTIpeCNICHUS TOPsAKA PEAKIIUU MO TIEPUOTY
nosynpespaiueHuii (meron OcBaiipaa), METO
oIcCTaHOBKHU, MeTo1 BanT-I'obhda
12 | Ilpakmuueckas paboma Ne2 | IlpoBeneHue mpakTuyeckoi padboTsl: «OmpeneneHune 1
«3asucumocms cropocmu KHUHETUYECKOTO MOPSIIKA PEaKIIuU Pa3I0KEHUS
XUMU4eckou peaxyuu om TUOCEPHOU KUCIIOTBD».
KOHyeHmpayuu peazenmosy | OOpabOTKa MOIYUYEHHBIX PE3yIbTaTOB U
odopmiieHHe 0TUETa
13 | 3aBUCUMOCTH CKOPOCTH [TpaBuno Baut-I'odda, ypaBaenne Appennyca. 1
peaKLMu OT TEMIIEPATyphl DHeprus aKTUBAINH
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14 | Ilpaxmuueckas paboma Ne3 | IlpoBeneHne MpakTUIECKOU pabOTHI. 1
«3asucumocms ckopocmu O0paboTKa Moy4eHHBIX Pe3yJIbTATOB U
peakyuu om memnepamypuly | opopmieHue otuéra
15 | Karanutuueckue peakuuu KaTtanu3: roMOreHHbli U reTeporeHHbIn. Mexanusm 1
MPOTEKAHUsI KATAIUTUYECKUX PeaKluid
16 | IIpaxmuueckasn paboma Ne4 | OnbIT 1. K AKTUBHOCTb Pa3IUYHBIX KaTaJHU3aTOPOB B 1
«Kamanumuueckue peaxyuu» | peakuy pa3IoKeHUs NEPOKCUIA BOJOPOIA».
OmnpiT 2. «KaTtanuTtuyeckoe BOCCTAHOBIIEHHE HOHOB
kenesa (111)».
OmnbiT 3. «KHHETHKA KaTaTMTHYECKOTO Pa3JIOKEHUS
MEePOKCUIA BOJAOPOIAY.
O6paboTKa MoTyUYEeHHBIX PE3yIbTATOB U
odopmiieHHEe 0TUETa
Tema 3. XumMnuyeckoe paBHOBecHe (54)
17 | Xumuueckoe paBHOBECHE. Kunernuecku Heobpatumele peakunu. Kunernuecku 1
OO6parumbie 1 HeOOpaTUMBIE | OOpaTUMBbIC peakiuu. VICTHHHOE XUMHUYECKOe
XUMUYECKUE peaknu. Buasl | paBHOBecue. 3aTOPMOKEHHOE XUMUYECKOE
XMMHUYECKOTO PAaBHOBECHS paBHOBECHE
18 | Pemenue TpeHUpOBOYHBIX Pewienne TpeHUPOBOYHBIX yIIPaKHEHUI 1
YIpaKHEHU T
19 | 3akoH AEHCTBYIOIIMX Macc. 3aKkoH JielcTBYOMMX Macc. KOHCTaHThI paBHOBECHS, 1
KoHncrantsl paBHOBecHs BBIPAKEHHbIE YePe3 PAaBHOBECHBIE MapIUATIbHbIE
JaBJICHUS, PABHOBECHbIE KOHIIEHTPAIIHH,
PaBHOBECHBIE MOJIbHBIE JIOJIU
20 | BausHue pa3nuyHbIX Binusinue katanuzatopa, KOHIEHTPALIMHU BEIIECTB — 1
(haKkTOpOB HA COCTOSIHHE YY9aCTHUKOB PaBHOBECHS, TEMIIEPATYPhI, OOIIETO
paBHOBECHS JaBJICHUS Ha COCTOsTHUE paBHOBecus. [IpuHiun
noasuxkHOro pasHosecus Jle Illarense—bpayna
21 | Illpakmuuecxas paboma Ne5 | OnsiT 1. « BnusHre u3MeHEHUs KOHIICHTPAIIMA 1
«Xumuueckoe pasHosecue» KOMIIOHEHTOB U J100aBOK IMMOCTOPOHHUX BEIIECTB HA
MOJIO’KEHNE XMMHYECKOTO PAaBHOBECHS.
Omnpit 2. «3ydyeHne XUMUYECKOTO PAaBHOBECHS
TOMOT€HHOM PEaKIum.
O06paboTka MosyuyeHHBIX PE3yIbTaTOB U
odopmiieHrne paboThI
Tema 4. IloBepXHOCTHBIE SIBJICHUS (12 v)
22 | IToBepxHOCTHas HEPTHUs. Oco60e coCTosTHIE MOJIEKYJT TIOBEPXHOCTHOTO CJIOSI. 1
[ToBepxHocTHOE HaTskeHUE | [loBepXHOCTHAs SHEPTHs U TOBEPXHOCTHOE
HaTsDkeHue. HekoTopeie MeTo bl H3MepeHust
MOBEPXHOCTHOTO HaTspKeHus. [yt
CaMOIIPOU3BOJILHOTO CHIKEHUS TOBEPXHOCTHOM
SHEpruu. BirsHue XMMUYECKON MPUPOBI BELIECTB
Ha MX MOBEPXHOCTHOE HATSKEHHE
23 | Ilpakmuueckas paboma Ne6 | [IpoBeneHne MpakTUUECKON paOOTHI. 1
«H3mepenue O0paboTKa MoIyYeHHBIX Pe3yJIbTaTOB U
NOBEPXHOCIHO20 odopmiieHre 0TuéTa
HAMAACEHUSL HCUOKOCMEL)
24 | CMauyuBaHHE U KanunnsapHele sABieHus — pe3yabTaT CMauylBaHUS 1
HecMauuBaHue. PacTekaHue | WM HECMayMBaHUS B TOHKHUX TPyOKax U y3KHUX
3a3opax. Kpaesoii yron. Ypasuenne FOunra
25 | Koresus u anresus Koresust u pabota xore3uu, aare3usi ¥ padbora 1

aaresuu. YpasHenue ronpe—tOura. Aare3us u
KOT€3UsI B IPUPOJIC, TEXHUKE U MTOBCETHEBHON KU3HU

YCJIOBCKaA
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26 | AncopOrusi. AncopOrus Ha Ancopbuwsi, ancopoenrt, aacopOat. dusznueckas u 1
MOBEPXHOCTHU KHUAKOCTU xummu4eckast agcopouus. [loBepXHOCTHO-aKTUBHBIE U
IIOBEPXHOCTHO-WHAKTHBHBIC BELIECTBA
27 | Ilpakmuuecxas paboma Ne7 | [IpoBeneHue mpakTHUecKor pabOTHI. 1
«Cpasnenue nogepxnocmuoti | O6pabOTKa MOITYYEHHBIX PE3yIbTaTOB U
AKMUBHOCMU PACMBOPO8 odopmiieHre oTuéTa
seujecms 00H020
20MOJIO2UYECKO20 PAOay
28 | Ilpakmuueckas paboma Ne§ | [IpoBeneHne MpakKTUYECKON paOOTHI. 1
«CpasHenue O0paboTKa Moy4eHHBIX PE3yJIbTAaTOB U
agpexmusnocmu MorOUUX odopmiieHre 0TUéTa
cpeocmey
29 | AncopOuust Ha ioBepxHOCTH | OCHOBHBIE aICOPOEHTHI: aKTUBUPOBAHHBIN yTroJIb, 1
TBEPABIX TET cunukaresib. MoHuTh, 0OMeHHasi EMKOCTh HOHHUTOB.
HNonoobmennas ancopouusi. JKECTKOCTh BOJIBI
30 | Ilpomesxcymounas TectupoBanue 1
ammecmayusi
31 | llpaxmuueckas paboma Ne9 | IIlpoBeneHne MpakKTHIECKOW pabOTHI. 1
«Aocopbyus kap6oHo8bix O06paboTKa MosyuYeHHBIX PE3yIbTaTOB U
KUCTIOM AKMUBUPOBAHHBIM odopmiieHre oTuéTa
Venemy
32 | Xpomarorpadus Hctopus otkpeitust XxpomaTtorpadpuu. CymHoCTh 1
xpomarorpaduu. Xpomarorpadudeckas KOJIOHKA.
[MoxBmwxkHas aza, HemoABIXKHAS (a3za.
Knaccudukammst xpomarorpaguaeckux METOIOB.
[TpakTHueckoe NpUMeHeHue XpoMarorpapuu
33 | lpakmuueckas paboma Nel0 | Onbit «O6Hapyxenue karnoHos Cu?’, Co**, Ni** ¢ 1
«ObHapysicenue KaMuUoOHo8 MOMOILBI0 OYMa)KHOM XpoMaTorpadum.
Memanios ¢ NOMOWbIO O0paboTKa Moy4eHHBIX Pe3yJIbTaTOB U
OymMadicHou odopmienue oruéra
Xpomamozpaguuy
Tema S. Hayuyno-npaktuyeckasi KOH(pepeHuus (149)
34 | UtoroBoe 3aHsatue B hopme 3ammra pedepaToB, MPAKTUHIECKUX pabOT 1

Hay4YHO-IIPAaKTUYECKOU
KOH(epeHIn

HCCJIICA0BATCIILCKOI'0 XapaKTepa

UTOI'O

34y
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Ilinanupyemble pe3yJbTaThl OCBOCHHA Kypca

B pe3ynbrare n3ydeHus 3J€KTUBHOTO Kypca Ha yPOBHE CPEAHEro 00Iero oopa3oBaHus y yyaluxcs
OyayT chopMupoBaHbI ClIEAYIOIINE MPEAMETHBIE Pe3yJIbTATHI.

Yuawuiica nayuumcs:
o packpeiBaTh Ha MpUMEpax pojb (pu3nueckoi XUMUHM B (OPMHUPOBAHUU COBPEMEHHOW HAYy4HOM
KApTUHBI MHUpa U B NPAKTUYECKOM IEATENBHOCTH 4YEJIOBEKAa, B3aUMOCBSI3b MEXAY XMUMHEH U JPYTHMMH
€CTECTBEHHBIMU HAyKaMU;
o YCTaHABIMBATh 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOM PEAKUUU U CMELICHUS XUMHYECKOTO
paBHOBECHs] OT pa3lIM4HBIX (DAKTOPOB C LEJIBIO ONPENEICHUS ONTUMAIbHBIX YCIOBHH IPOTEKAHUS
XUMUYECKUX IIPOLIECCOB;

° NPOBOJIUTH pacdy€éThl TemIoBoro s¢p@dekra peakuy Ha OCHOBE YpaBHEHHS pEaKUUU U
TEPMOJINHAMHUYECKUX XAPAKTCPUCTHK BEUICCTB;

. MPOTHO3UPOBATh BO3MOXXHOCTh M TMPENENT TMPOTEKAaHUS XHUMHYECKHX IPOIECCOB Ha OCHOBE
TEPMOJTUHAMHUYECKHIX XapaKTEPUCTHUK BEIIECTB;

o CO6JIIO,Z[8.TB npaBujia 6630HaCHOF0 06pameHH;1 C CAKUMH, TOPIOYUMU U TOKCUYHBIMH BCUICCTBAMU,
cpeacTBaMu OBITOBOW XHMUW;

. OCYIIECTBIISITh IOUCK XUMHUYECKOW HH(OpMAIMH 110 Ha3BaHUIM, HICHTU(UKATOPAM, CTPYKTYPHBIM
(dhopmyiaM BelecTB;

. KPUTHYECKH OIICHUBATh U MHTEPIIPETHPOBATH TAaHHBIE, KACAIOIINECS XUMHH, B COOOIICHUSIX CPEICTB

MaccoBoil uHpopmManuu, pecypcax VHTepHeTa, Hay4YHO-TIOMYJSPHBIX CTaTbIX C TOYKU 3PEHUS

€CTECTBEHHO-HAyYHOU KOPPEKTHOCTH;

o YCTaHABJIMBATh B3aUMOCBSI3U MEXAY (pakTamu M TeopHel, MPUYMHON U CJIECTBUEM IMpPH aHalU3e

POOJIEMHBIX CUTyallMid 1 0O0CHOBAaHUH MPHUHUMAEMbIX PEIICHUN HA OCHOBE XUMHUECKUX 3HAHUI.
Yuawuiicsa nonyuum 803modicHOCMb HAYUUMBCAL:

o dbopMynupoBaTh LENb UCCIEIOBAHMS, BBIIBUTAaTh M IMPOBEPATH SKCIEPUMEHTAIBHO THUIOTE3Bl O

COCTOSIHUM DPAaBHOBECHS XHWMHYECKHX CHCTEM, HHEpPreTH4ecKux HPQeKTax IpoLecCOB Ha OCHOBE

TEPMOJAMHAMUYECKUX PACYETOB, O CBOMCTBAX MOBEPXHOCTH PA3JINYHBIX TEI,

J CaMOCTOSTENIFHO IIAHUPOBATH U MPOBOIUTH (PM3UKO-XMMUYECKUE IKCIIEPUMEHTHI C COOIIOICHIEM
npaBui 0€30MacHON paboThI C BEIECTBAMU U TaOOPAaTOPHBIM 000PYA0BaHHEM;
J MHTEPIPETHPOBATD JAHHBIC O TEIUIOBOM 3P (PEKTE, CKOPOCTH PEaKIMH U BIUSHUM Ha He€ Pa3InyHbIX

(hakTOpOB, O COCTOSIHUN PaBHOBECHS, IOBEPXHOCTHOM HATSXKEHUH, aCOPOLIMH, TOTyYCHHBIE B Pe3yJIbTaTe
NpOBeACHUS (PUIUKO-XUMUYIECKOTO IKCIIEPUMEHTA;

o IIPOrHO3UPOBATh BO3MOXKHOCTH NMPOTEKAHMS PA3JIMYHBIX XMMHUYECKHUX pEakluil B IPUPOJE U Ha
IIPOU3BOJICTBE.
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Y4eOHO-MeToAuYEeCKOe CONPOBOKAEHHE Kypca
1. Adamcon A. Duznueckas Xxumus noBepxHocten / A. Anamcon. — M.: Mup, 1979.
2. Aueazos b. B. [IpakTukyM 10 XUMHUH TTOBEPXHOCTHBIX SIBJICHUHN U aacopOIuu: y4ed. mocooue
it nHCTUTYTOB / b. B. AiiBa3zoB. — M.: Beicmias mkona, 1973.

3.  Apmemenko A. M. Y nuButenbHpIi Mup oprannyeckod xmmuu / A. . Apremenko. — M.:
Hpoda, 2004.

4. benonocos B. A.  ®usmueckas xumusa. 10-11-e wmaccel :  ydeOHOe TocoOme s
obmeoOpazoBarenpHbIx opranmzanmii / B. A. benonoros, I'. VY. benonoroBa. — 3-e u3g. — M.:

[Tpoceemenue, 2021. — (ITlpodunpras mkona). — 192 c. : ui.

5. byoanos A. A. Xummueckas TepMoauMHamuKa: yueb. mocobue / B. B. BbynaHos,
A. W. Makcumos; o pea. O. U. Koitpmana. — M.: UKL «Axagemkauray, 2007.

6.  Tabpuenan O. C. TloBepxHoctHble sBieHUs. 10—11 ki.: y4e6. mocobue / O. C. ['abpuensH,
B. A. benonoros, I'. Y. benonorosa. — M.: JIpoda, 2008.

7. Tecysun A. E. Ily3sipu / 5. E. I'ery3un. — M.: Hayxka, 1985.

8.  ITypos A. A. Xumus: yue6./ A. A. I'ypos, ®. 3. banaes, JI. [1. OBuapenko, B. H. [llamoBan. —
M.: U3p-Bo MI'TY um. H. O. baymana, 2008.

9. 3Bamaum mo d¢usmveckor xmmuu: ydeOHoe mocodume / B.B. Epemun, C.U. Kaprog,
N. A. Ycnenckas u ap. — M.: U3natensctBo «Ox3amen», 2003.

10. Epemun B. B. TeopeTtnueckass 1 MaTeMaTH4yecKas XUMUs Ui IIKOJbHUKOB. [loaroroBka k
xuMudeckuM onumnuagam / B. B. Epemun. — M.: MIITHMO, 2007.

11.  Epmunos Il. 1. Hayka o nurmenTtax u kpackax / I1. 1. Epmunos // Xumus u xu3ab. — 1993.
— Ne6. — C. 55-59.

12. ®wusuka: yueb. ms 10 k1. ¢ yrryon. m3ydennem ¢usuku / O. . Kabapaun, B. A. Opros,
3. E. OBenuuk u 1p.; nox pea. A. A. ITunckoro, O. @. Kabapauna. — M.: IIpocsemenue, 2004.

13.  Kyzvmenxo H. E. 2500 3agad mo XUMHH C pEHICHUSMH JJIsI TOCTYIAIOIMIMX B BY3BI: yueOl.
nocobue / H. E. Ky3pmenko, B. B. Epemun. — M.: M3natenscTBO «OK3ameny, 2006.

14.  Jlacuu /. Tly3sipeku ycnexa / J1. Jlacuu, A. Omenbuenko, JI. Ceunn // XuMus U KU3Hb. —
1993. — Ne3. — C. 50-55.

15.  Jleiicmuep JI. Xumus B kpumunanuctuke / JI. Jlefictuep, I1. Byitam. — M.: Mup, 1990.

16. Opnos /. JI. Kak npaBuiibHO BbIOpaTh Kied u npukiients / J1. JI. Opno. — M.: U3narenbckuit
noM «Jlomexa-XXI», 2003.

17. Ananutudeckas xumus: yueo. mocodue s texaukyMoB / M. A. Tlonaguy, C. E. TpayGenoepr,
H. B. Ocramenkona, ®@. A. JIvictok. — M.: Xumus, 1989.

18. Paxos D.I. XomuTh u Oerath, kKak rekkoH / J. I'. PakoB // «XumMusi», IpUIOKEHNE K Ta3eTe
«IlepBoe centsops». — 2006. — Nel2. — C. 46-48.

19. Pomanosecxkuii 5. B. OcHoBbl xumuyeckoi kuHetnku / b.B.Pomanosckuii. — M.:
HznarenscTBo «IK3amen», 2006.

20. Cmanyo B. Anckue cuibl aaresun / B. Cranno // Xumus u xu3eab. — 1983, — Nel2, —
C. 34-39.

21. Tpugonos Jl. H Otxpeitue aacopomuu u3 pactsopoB / JI. H. Tpudonos, T.E. Jlosur //
Xumus B mkone. — 1997. — Nel. — C. 85-87.

22. Xpamos B. A. Xpomarorpaduueckuii ananu3 kpacureneir / B. A. Xpamos, H. B. Ilanuyes,
JI. . lrena // Xumus B mkone. — 2004. — No2. — C. 64—65.



KajsennapHo-remaTu4eckoe NJIAHUPOBAHUE Y4e0OHOT0 MaTepuaJia

aTta/kjacc
Ne Ne 8 11- Tema K-zo IMpumeyanus
CKOpPp. 4acos
IVIAH | (aKT
Tema 1. Xumnueckasi TepMOAMHAMHKA 8
1 IlepBblii 3aKOH TEPMOTMHAMUKHU 1
2 Tepmoxumust. 3akoH ['ecca 1
3 CanenctBue n3 3akoHa ['ecca 1
4 3aBUCHUMOCTH TEIIOBOro 3¢ dekra oT TeMiepatypsl. YpaBHenue Kupxroda 1
5 Ipaxmuyeckas paboma Nel «Kanopumempus» 1
6 Bropoii 3ak0H TeEpMOAMHAMUKH. DHTPOIHSI 1
7 Omnpenenenne BO3MOXHOCTH U TIpefiesia MpoTeKaHus mpouecca. JHeprus [ m66ca. Dueprus 1
I'enpMrombia
8 3aBUCUMOCTB SHTpONHH U 3Hepruu ['nb6ca ot Temneparypsl 1
Tema 2. XumMnueckasi KHHeTHKA 8
9 CKOpOCTh XMMUYECKON pEeaKLUH U BIMSIOMNE Ha He€ (haKTOpHI
10 3aBUCHUMOCTb CKOPOCTH PEAKIIMU OT KOHIIEHTPALlMU PEareHTOB 1
11 Metoibl onpeaeneHuss KHHETHYECKOTO MOPsAJIKA PEAKIIUU 1
12 Ipaxmuyeckas paboma Ne2 «3agucumocmes ckopocmu XUMu4eckoll peakyuu om 1
KOHYEHMPayuu peazenmosy
13 3aBHCUMOCTb CKOPOCTH PEAKIIUH OT TEMIIEPaTyphl 1
14 IIpakmuueckas paboma Ne3 «3asucumocmv CKOpoCmu peakyuu om memnepamypviy 1
15 KaTtanutnueckue peakiuu 1
16 IIpakxmuueckas paboma Ned « Kamanumuuecxue peaxyuuy 1
Tema 3. Xumnueckoe paBHOBecHe 5
17 Xumuaeckoe paBHoBecue. OOpaTUMBbIE B HEOOpAaTUMbIE XUMUYECKHUE peaKIuu. Buibt 1
XUMHUYECKOTO0 PAaBHOBECHUSI
18 Pemienue TpeHUPOBOYHBIX YIIPAKHEHUN 1
19 3aKoH JelcTBYIOMMX Macc. KOHCTaHThI paBHOBECHSI 1
20 Bimstaue pa3nudHbIx GakTOpOB HA COCTOSTHUE PABHOBECHS 1
21 IIpakxmuueckas paboma Ne5 « Xumuueckoe pasrosecuey 1
Tema 4. IloBepXHOCTHBIE SIBJICHUS 12
22 IToBepxHOocTHast dHeprus. II0BEpXHOCTHOE HATSKEHUE 1
23 Ipaxmuuyeckas paboma Ne6 « Hzmepenue no8epxHoCmHo20 HAMsNCEHUS HCUOKOCMELL) 1

01



Hara/kaacce

Ne Ne 11- Tema K-zo IMpumeyanus
cKopp. 4yacoB
IVIAH | (aKT
24 CmaunBaHue U HecMaunBaHue. Pactekanue 1
25 Kores3usa u anresusa 1
26 AncopOumsi. AncopOnusi Ha TOBEPXHOCTH JKUIKOCTH 1
27 Ilpaxmuueckas paboma Ne7 « CpasHenue no8epxHOCMHOU AKMUBHOCMU PACMBOPO8 BeyeCms 1
00H020 20MONI02UHECKO20 PAOay
28 Ilpaxmuuyeckas paboma Ne§ « Cpasnenue 3¢hhekmusHocmu Moowux cpedcmesy 1
29 AncopO1ysi Ha TOBEPXHOCTH TBEPBIX TET 1
30 IIpomeosrcymounas ammecmayus. Tecmupoganue
31 Ilpaxmuyeckas paboma Ne9 « A0copbyusi KapOOHOBbIX KUCIOM AKMUBUPOBAHHBIM YNEM» 1
32 Xpomatorpadust 1
33 Ipaxmuyeckas paboma Nel() « Obnapyaicenue KAMUOHO8 MEMALI08 C NOMOUBIO OYMANCHOU 1
Xpomamozpaghuuy
Tema S. Hayuyno-npakTuyeckas KOH(pepeHus 1
34 HTorooe 3anatue B popMe HAYUHO-IIPAKTHUECKON KOH(PEpEHIINU 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 34

I
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