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IlosicHuTeILHAS 3aMUCKA

VYuebublii kypc «Du3uueckass XUMHsD MpeIHa3HAUYCH Ul yJalluxcs CTapIled IIKOJIbI,
BBIOpABIINX €CTECTBEHHO-HAYYHBIN, (PU3UKO-MATEeMaTHUECKUH, (PU3MKO-XUMUYECKUN HPOQPHITH
WM TPOSIBUBIIMX TMOBBILICHHBIA HMHTEPEC K H3YYCHUIO XUMHUH. JlaHHBIH Kypc — Kypc
WHTETPUPOBAHHBIN, COJEPKATEIHLHO OH CBSI3aH C KYpCOM XHUMHH, (QH3UKH, MaTEMaTHKH
OCHOBHOM IIKOJIBI.

W3yuenne mpemiaraeMoro 3JeKTHBHOTO Kypca HalpaBJIeHO Ha yriyOleHne u 0000meHne
3HAHUN HIKOJILBHUKOB O XMMHYECKOM IIPOIECCE, B YACTHOCTH O €r0 TEPMOJUHAMHKE, KHHETHKE,
COCTOSIHUM PaBHOBECHS, a TAK)KE O MOBEPXHOCTHBIX SIBJICHUSX.

HecmoTps Ha TO 4TO OTAENBHBIE BONPOCHl TEPMOJUHAMMKUA M  KUHETHUKH
paccMaTtpuBalOTCid B Y4YeOHHMKAaX XUMHM W (DU3MKH, NPEJCTABIEHHOM B HUX HH(POpPMAIUH
HEJOCTAaTOYHO JJs1 OOBEKTHBHOM OLIEHKM M TOHHMMAaHHSA CYTH HPOUCXOSIIHUX IPOLECCOB.
[TonHoe UX ocMbICIEHHE BO3MOXKHO JIMIIb Ha CTBIKE ATHX JBYX Hayk. K Tomy ’xe Ha ypoBHe
MHUKpPOYACTHUI[ JEJI€HHE TMpOIECCOB Ha (U3MUECKUEe U XHMHUYECKHUE SBISIETCS JOBOJIBHO
ycioBHbIM. Dusnueckas XUMHUS U3ydaeT XMMHMUYECKHE IPOLIECChl, ONUpasch Ha (usnueckue
TEOPUH U UCTIOJB3Yys (PU3NUECKHE METOIbI.

Oowan xapakmepucmuka Kypca

[IpennaraeMplil 371€KTUBHBIH KypC TMOCBSIIEH PACCMOTPEHUIO TaKUX TeM (U3UYECKOMN
XMUMHH, KaK XUMHYECKass TepMOJAMHAMHKA, XUMHUYECKasi KUHETHKA, XUMUYECKOE pPaBHOBECUE U
MMOBEPXHOCTHBIE SIBJICHUS. 3HAYUTENbHAs YacTh AJIEKTMBHOIO Kypca OTBEIECHA MPAKTUYECKUM
paboTtam, OOIbIIIast 4aCTh KOTOPBIX UMEET UCCIIE0BATEIbCKUN XapaKTep.

Ilenu xypca:

— pacmmpeHue, yriyoneHue u 00001eHne 3HaHui 0 XUMHUYECKOM TpoIecce, MpUInHaX
Y MEXaHU3ME €ro NPOTEKAHMS;

— pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB U TBOPUECKUX CIIOCOOHOCTEN ydalluxcs yepes
MPAKTUYECKYIO HAIMPABJICHHOCTh OOYYEHHS] XUMUU U UHTETPUPYIOIIYIO POJIb XUMHUH B CHCTEME
€CTECTBEHHBIX HAYK.

3adauu Kypca.

— (opmHpoBaHUE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS YUaUXCS;

— pa3BUTHE MPUEMOB YMCTBEHHOM JEATEIbHOCTH, II03HABATEIbHBIX HWHTEPECOB,
CKJIOHHOCTEH U CITIOCOOHOCTEH yJaluxcs;

— yrinyOlieHue BHYTPEHHEW MOTHUBALlMU y4aliuxcs, (GopmMupoBaHHE MOTPEOHOCTH B
MIOJIy4YEHUU HOBBIX 3HAHUI U IPUMEHEHUE UX Ha MPAKTHUKE;

— pacmpeHue, yriryojieHue u 00001eHne 3HaHUN 110 XUMHH U (PU3HKE;

— HCIIOJIb30BAHUE MEXKIPEIMETHBIX CBSI3€H XUMUU C PU3UKOHN, MAaTEMaTUKOM,

Ouosorueii, UCTOpuel, S5KOJOTHel, pacCMOTpPeHHe 3HaueHUs JaHHOTO Kypca s
YCHEIIHOTO OCBOEHHUS CMEKHBIX TUCLUILINH;

— COBEPILEHCTBOBAHUE 3KCIEPUMEHTAIbHBIX YMEHUW U HABBIKOB B COOTBETCTBUU C
TpeOOBaHUAMU MPABHI TEXHUKU O€30TIACHOCTH;

— PpaccCMOTpEHHE CBSI3M XUMHUHU C JKHU3HBIO, C BaXXHEHIIMMU chepamu JesSTEeIbHOCTH
YEJI0BEKA;

— Ppa3BUTHE Y YYaIIMXCS YMEHHS CaMOCTOSATENbHO pPaboTaTh C JIOTOJHUTENBHOM
JUTEPaTypoi U APYrUMHU CpeICcTBaMU HH(DOpPMaIUH;

— (¢opMHpOBaHUE y YyYalIUXCAd YMEHHMH aHaTU3UpOBaTh, CONOCTABIISATh, HMPUMEHSThH
TEOPETUYECKUE 3HAHUS Ha NIPAKTUKE;

— (hopMupOBaHHE YMEHHH MO PEIIEHUIO 3KCIIEPUMEHTABHBIX U TEOPETUYECKUX 3a]1ay.

OcnosHule uoeu Kypca:

— €IMHCTBO MaTEPHUAILHOTO MUPA;

— BHYTPHU- U MEXIpPEeJIMETHAsI HHTETpalus;

— B3aMMOCBSI3b HAYKU U MPAKTUKH;

— B3aUMOCBS3b YEJIOBEKA M OKPYXKAIOUIEH cpeapbl.



Y4eOHO-MeToAMUECKOe OOecTieueHrue Kypca BKIIOYaeT B cels ydeOHoe mocoOme st
yyaluxcs U Mporpammy 3JIEKTHBHOTO Kypca. YueOHoe mocoOue aisi yJamuxcsi oOecreynBaet
coJepkarenbHyl0 4dactb Kypca. Coxepikanue mocobus pa3dbuto Ha maparpadbl, BKIOYAET
IUAKTHYECKUH MaTepuan (BONPOCH, YHPAKHEHUS, 33Ja4yd, JOMAIIHUN OSKCIIEPUMEHT),
MPAKTUYECKUE PAOOTHI.

Ha 3ansATHSAX 10 JaHHOMY KypCy ydalluecs: YriIyOJsiiOT CBOHM 3HAHHUS OCHOB XHMHYECKOU
TEPMOJAMHAMHUKH, XHMHUYECKOW KHHETUKH, XHMHUYECKOTO pABHOBECHS M IOBEPXHOCTHBIX
sABieHUN. B pesynbrare n3yueHus kKypca «Pusznueckas XUMHs» PACIIAPSAETCS MHPOBO33PEHHE
yUYaIIUXCsl, Pa3BUBAIOTCS TO3HABATENBHBIM HMHTEPEC, HWHTEIUICKTyalbHbIE M TBOPUYECKHE
COcOOHOCTH, (POPMHUPYIOTCS TIPEMETHBIE, 00IIeyueOHbIe U crenu(ruieckne yMEHUsI U HaBBIKU
IIKOJIEHUKOB.

Kypc coxmepxut Oonpmioe KOJIMYECTBO JEMOHCTPAIMOHHBIX OKCIEPUMEHTOB H
npakTudeckux pabot. [lo ’kemaHWio yduTens W B 3aBUCHMOCTH OT OCHAIIEHHOCTH KaOWHEeTa
HEKOTOPBIM MPAKTHYECKUM paboTaM MOXHO TMPUAATH HCCIIEIOBATEIBCKIIA XapaKTep.

Hcnons3oBanne B yueOHOM Mpollecce MPAKTHYECKUX PabOT CrocoOCTBYeT 000OIICHUIO
y4eOHOTO MarepHaia, paclupsieT BO3MOXHOCTH MHIUBUAYAILHOTO U JuddHepeHIMpOBaHHOTO
MOJIXOJ0B K OOYYEHHIO, TOBBIIIAET TBOPYECKYIO AKTUBHOCTH INKOJBHUKOB, PACHIMPSET WX
Kpyrozop. BkirodeHme Takux pabOT B ONEKTUBHBIM KypC TPHBHUBACT  YYaIIUMCS
WCCIIEIOBATENILCKUN TIOAXO0Jl K WX BBINMOJHEHHUIO, MMOMOTAET B OBIAJCHUH JIOCTYITHBIMH JUISI
yUaluXcsi HAyYHBIMH METOJIAMH HWCCIICIOBaHHS, (OPMHUPYET W pPa3BHUBACT TBOPYECKOE
MBIIIUICHUE, TOBBIIIAET WHTEPEC K TMO3HAHUIO XUMHUYECKHUX SIBICHUH M MX 3aKOHOMEPHOCTEH.
[Ipemaraempie MpakTHYECKUE PaOOTHI BKIIIOYAIOT OTPENIEICHUE HE TOJIHKO KaueCTBEHHBIX, HO U
KOJIMYECTBEHHBIX XapaKTEPUCTHK MIPOIIECCOB. Cucremarndeckoe BBITIOJTHEHHE
AKCIEPUMEHTAJIbHBIX 3a/lad 10 KOJIWYECTBEHHOW XapaKTEpUCTHKE IPOILIECCOB pa3BUBAECT Yy
yUaluxcs aKKypaTHOCTb, BbIpaOaThIBa€T HABBIKM TOYHOCTH TPU OIICHKE pPE3YyJIbTaToOB
AKCIEPUMEHTA.

Kaxnas mnpaktuueckas paboTa BKJIIOYAET KpaTKWE TEOPETUYECKUE CBEIACHHUS U
AKCIIEPUMEHTAJIbHYIO 4YacTh. PaboTHI mpoBomsATCS B Tpynmax mo 3—4 denoBeka. BrimosHeHHe
uccienoBaHuil TpeOyeT NpeaBapUTEIbHOM MOATOTOBKU: MEpe] MPOBEIECHUEM 3SKCIIepUMEHTa
yuuTeNb pabOTaET OTACNIBHO C KXKJIOM IPyMnoi ydanuxcs.

DNEeKTUBHBII Kypc JOMYCKAaeT HCIOJIb30BaHHE (MO0 YCMOTPEHHMIO YUUTENs) JIFOOBIX
COBPEMEHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHH, Pa3IMUHbIX OPraHU3alMOHHBIX (OpM OO0ydeHHUS:
JIEKIMH, CEMUHAPOB, Oecell, MPaKTUYECKUX U J1a00paTOpHBIX paboT, UCCIIEOBATEILCKUX PadoT,
KOH(EPEHIIHA.

Kypc paccuuran Ha 35/70 4 B ron (1 unmu 2 4 B Henenmio). [Ipennaraemoe miaHupoBaHue
SIBJIIETCS PUMEPHBIM: YUUTEIh MOXKET KOPPEKTUPOBATH COACPKAHUE YPOKOB U pacrpe/iesieHue
4acoB Ha U3yYEHUE MaTepuasa B COOTBETCTBUH C YPOBHEM MOATOTOBKH 00ydJaromuxcs u chepoit
WX UHTEPECOB.

Conepxanue Kypca

Tema 1. Xumuuecxas mepmoounamuxa (9/18 1)

IlepBorit 3akoH TepmoauHamMuku. Tepmoxumusa. 3akoH ['ecca. CrnenctBus M3 3akoHa
I'ecca. 3aBucumocTh TemioBoro 3¢ddexra oT Temmeparypsl. BTopoil 3akoH TepMOAMHAMUKH.
Outponus. OnpezneneHre BO3MOXKHOCTH M IpeJiesia MpoTeKaHus mpolecca. DHeprus ['nboca.
Oueprus ['enbmronbia. 3aBUCUMOCTb SHTPONIUMY U 3HEpruu I'n60ca oT TemnepaTypsl.

IIpaktryeckas padora Ne 1 «Kanopumerpusy.

Tema 2. Xumuuecxas kunemuxa (8/16 u)

CKopoCTh XMMHUYECKOW PEaKIMU U BIUAIONINE Ha He€ (PpakTopbl. BrusHue KOHLEHTpanuu
peareHToB Ha CKOpOCTh peakuuu. OCHOBHOM MOCTyNaT XUMUYECKON KuHeTHKH. KuHeTnueckue
ypaBHEHHs OJHOCTOPOHHUX peakuuid. (PopmanbHas KUHETHKA MPOCTHIX peakiuil.) Merosl
ONpeNieNieHus] KHUHETUYECKOTO TMOpsAIKa peakiuuu. BiusHue TeMmeparypsl Ha CKOpPOCTh
XUMUYECKOH peakiuu. KatanuTuueckue peakimu.



[Ipaktuyeckas pabota Ne 2 «3aBUCHMOCTH CKOPOCTH XHMHUYECKOH pPEAKIHUU OT
KOHLIEHTPALIUU PEAre€HTOBY.

[Ipaktuyeckas padora Ne 3 «3aBUCUMOCTh CKOPOCTH PEAKIIUU OT TEMIIEPATYPBI».

[Ipaktuyeckas padora Ne 4 «KaTanuTuueckue peakium.

Tema 3. Xumuuecxoe pasnogecue (4/8 1)

OOpaTumble 1 HEOOpaTUMblE XMMHUYECKHE PEAKIMHU. BUabl XMMHUECKOTO paBHOBECHS.
3akoH pneicTByomux Macc. KoHcranTa paBHOBecus. BnusiHue pasnuusbIX (DakTopoB Ha
COCTOSIHUE PAaBHOBECHSI.

[Ipaktudeckas padora Ne 5 « XuMHUYeCKOE paBHOBECHE.

Tema 4. Ilosepxnocmuvie senenusi (13/25 u)

[loBepxHocTHas sHeprus. [loBepxHocTHOEe HaTsbkeHue. CMauMBaHHE U HECMadyMBaHHE.
Kore3us u anresus. Ancop6uusi. AncopOius Ha MOBEPXHOCTH KUAKOCTU. AJncopOmus Ha
MTOBEPXHOCTHU TBEPABIX TeJl. XpoMaTorpadus.

[IpaxTueckas padborta Ne 6 «/3mMepeHne NOBEpXHOCTHOTO HATSHKEHUSI JKUKOCTEM».

[Ipaktnueckas pabora Ne 7 «CpaBHEHHE TOBEPXHOCTHOM aKTHBHOCTH pPacTBOPOB
BEIIECTB OJIHOTO TOMOJIOIMYECKOTO Psiiay.

[Tpaktuueckas padota Ne 8 «CpaBHeHue 3pPEeKTUBHOCTH MOIOIIUX CPEICTBY.

[IpakTuueckas padota Ne 9 «AncopOins KapOOHOBBIX KUCIOT aKTUBUPOBAHHBIM YIIIEM).

[Ipaktnueckas pab6ora Ne 10 «OOHapyxkeHHE KaTHOHOB METAUIOB C IOMOIIBIO
OyMakHOU Xxpomartorpaduny.

Tema 5. Hayuno-npakruueckast koHpepenuus (1/2 1)

3amuTa peepaTroB, IPaKTUUECKUX pabOT UCCIIEOBATEIHCKOTO XapaKTepa.

[TonBenenne UTOTOB (KPYTriIbIA CTO).

B kadecTBEe OCHOBHOI OpraHM3allMOHHOI (POPMBI MPOBEACHUA 3AHATHI TTpeIaraeTcs
JIEKIMOHHO-CEMUHAPCKOE 3aHATHE, Ha KOTOPOM JaéTcs 0ObsICHEHHE TEOPETUYECKOTo MaTepuaia
U pelarTces 3a/1a4M 10 JaHHOM Teme. /|71l MOBbILIEHUs! HHTEpeca K TEOPETUUECKUM BOIIPOCAM U
3aKperyieHUs] M3YYeHHOTO0 MaTepuaja MpeayCMOTPEHbl JIEMOHCTPAlMOHHBIE ONBITBHI U
71a00paTOPHBIN MTPAKTUKYM.

Dopmamu Konmpona HaJ YCBOCHHEM MaTepuana MOTYT CIHYXHUTb OTYETHI IO
MPaKTUYECKUM paboTaM, CaMOCTOSITEIbHbIE TBOPYECKUE PAOOTHI, TECThbl, UTOTOBBIE Yy4eOHO-
HCCIIeIOBATEeNIbCKUE MPOEKThl. MTOroBoe 3aHATHE MPOXOJUT B BUAE HAYyYHO-TIPAKTUYECKOU
KOH(EepeHIIMN UM KPYTJIOro CTOJa, T/ie 3aCIyNIMBAIOTCS JOKIAIbl yJalluXcsl MO BbIOpaHHOU
TeMe HCCIeOBaHUs, KOTOpble MOTYT OBITh IMpeJICTaBieHbl B (popme pedepaTa uiam oTuéra 10
UCCIIeI0BATENIbCKON padoTe.

Yder BOCHUTATEIHHOI0 MOTEHIIHAJIA 3aAHATHI

PaGouas mporpamma cdopmupoBana ¢ yudetom DenepanbHON pabodeil Hporpammbl
BOCITUTAHHUSL.

BocnutaTenbHbplii TOTEHLMAN HampaBleHUS BHEYPOUHOM JesTeNbHOCTH «Pu3nyeckas
XMUMMS» pealln3yeTcs yepes:

® 3aHATHS NO3HABATEIBHOM, HAYYHOU, UCCIEA0BATEIbCKOM, IPOCBETUTENBCKOM

HaMpaBJICHHOCTH;
®  3aHATHS DKOJIOTUYECKOU, MPUPOIOOXPAHHOM HAMPABIEHHOCTH.

OTtim4uTeIbHBbIC 0COOCHHOCTH Padoyel MPOorpaMmMbl
Conepxanue paboyeil mporpaMMbl HE OTJIMYAETCSl OT aBTOPCKOI MporpaMMbl, KOTopas
noJHOCThIO obecrieunBaeT conepxkanue @I'OC. Kypc paccuutan Ha 35 vacoB (1 4 B Hezento), B
CBSI3U C y4eOHBIM IUIAHOM YUeOHBIX Heaenb 34 BCero, MO3TOMY B aBTOPCKYIO MPOTpPaMMy
BHEceHbl M3MeHeHMs: U3 Pasnena 4. [loBepXHOCTHBIE SIBJIEHUSI UCKIIIOUEH | Yac U3 pe3epBHOTO
BPEMEHM.



[Ipemyiaraemoe TUIaHUPOBAHUE SIBISETCA MPHUMEPHBIM: YUUTEIb MOXKET KOPPEKTHPOBATH
CoJiepKaHWe YPOKOB M pacHpeiesieHHe YacoB Ha HM3y4CHHME Marepuaja B COOTBETCTBHUH C
YPOBHEM TOJITOTOBKU 00yJarOIHXCs U CPepoii MX HHTEPECOB.

[Iporpamma paccuntana Ha 34 yaca B 11 kiaccax.

Cpox peanuzayuu — 2023-2024 yaeOHbBIN TO/I.

HJ'laHl/IpyeMl)Ie pe3yjbTaThbl 0OCBOCHUA KypcCa

B pesynbraTe u3ydeHus IEKTHBHOTO Kypca Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus y
yganuxces 0yayT chopMHPOBAHBI CICIYIOIINAE TPSIMETHBIC PE3YIbTATHI.

Yyanmiicss HayduTCs:

— pacKphIBaTh Ha MPUMEPAX PoJIb (PU3UIECKON XUMUU B ()OPMUPOBAHUU COBPEMEHHOM
HAyYHOW KapTHUHBI MHpa W B TPAKTUYECCKOW JEATSIHPHOCTH YEJIOBEKA, B3aUMOCBSI3b MEXKIY
XUMHCH U JPYTUMU €CTCCTBCHHBIMU HAYKaAMU;

— YCTaHABJIMBATh 3aBUCHMOCTh CKOPOCTH XHMHUYCCKOW pEaKIUh W CMEIICHUS
XUMHYECKOTO PABHOBECHUS OT PA3IUYHBIX (DAKTOPOB C IEIBIO OIMPEACICHHUS ONTUMATBHBIX
YCIIOBUW IPOTEKAHUS XUMHUYECKUX MTPOIIECCOB;

— TMPOBOJIUTH PAacUYETHl TEIUIOBOTO 3((ekTa peakuu Ha OCHOBE ypaBHEHUS PEaKIUU U
TEPMOIMHAMUYECKHIX XapaKTEPUCTHK BEIIECTB;

— TPOTHO3MPOBATh BO3MOYKHOCTh M TIPEIENT NMPOTEKAaHUS XUMHUYECKHX IPOIECCOB Ha
OCHOBE TEPMOJIMHAMHYECKUX XapaKTePUCTHK BEIICCTB;

— coOmro1aTh MpaBuiia 0€30TacHOTO OOpaIeHus ¢ €IKUMH, TOPIOYUMH M TOKCUIHBIMH
BEII[ECTBAMH, CPEJICTBAMH OBITOBOW XHMHH,

— OCYIICCTBJIATH MOUCK XUMHYECKOW MH(OPMAIMU 10 Ha3BaHUSAM, UJICHTH(PHUKATOPaM,
CTPYKTYPHBIM (hOpMYJIaM BEIIECTB;

— KPUTHYECKH OIICHWBATh M HMHTEPIPETUPOBATh JAaHHBIC, KaCAIOIIUECS XUMHH, B
COOOIIIEHUAX CPEICTB MaccoBoil uHMOpMmaiuu, pecypcax HMHTepHeTa, HaydHO-TIOMYJISPHBIX
CTaThSX C TOUKH 3PEHHS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH,

— YCTaHABJIMBATh B3aMMOCBS3M MEXAYy (akTaMu U TEOpUEH, MPUUUHON U CIICCTBUEM
NPy aHAJIM3e MPOOJEMHBIX CUTyallMdi W OOOCHOBAHMHM IPHHUMAEMbBIX PEIICHHH Ha OCHOBE
XUMHYECKUX 3HAHHUH.

Vuamuiics moJy4uT BO3MOKHOCTE HAYIUThLCS:

— (opmynupoBaTh I1eNb HCCICIOBAHUS, BBIABUTATh U MPOBEPATH SKCIEPHUMEHTAIHLHO
TUTIOTE3bl O COCTOSIHUM pPaBHOBECHS] XHMHYECKHX CHCTEM, DSHEpPreTH4eckux sddexrax
MIPOIIECCOB HA OCHOBE TEPMOIMHAMHYCCKHIX

pacy€ToB, O CBOMCTBAX MOBEPXHOCTH PA3IUYHBIX TEIT;

— CaMOCTOSATENBLHO IUIAHUPOBATh U MPOBOJIUTH (DU3HKO-XHUMHYECKUE IKCIEPUMEHTHI C
coOroieHreM MpaBuil 0e30TacHON PadOTHI ¢ BEIIECTBAMH M TaOOPATOPHBIM 000pYI0BAaHUEM;

— MHTEPNPETUPOBATH JAHHBIC O TEIUIOBOM 3(PdeKTe, CKOPOCTH PEaKIIMU U BIUSHUM HA
He€ pa3audHbIX (PAaKTOPOB, O COCTOSIHUHM PAaBHOBECHS, MOBEPXHOCTHOM HATSHKEHUH, aJICOPOLINH,
MOJIy4Y€HHBIE B pe3yJbTaTe MPOBEACHUS (PU3UKO-XUMUYECKOTO IKCIIEPUMEHTA,

— TMPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUSA PA3NUYHBIX XUMHUYECKHX pEaKIHi B
MIPUPO/IEe U HA MPOU3BOJICTBE.




Temamuueckoe naanupoeanue

Ne Paznen/Tema OcHoBHoOe cojiep:KaHue KoauyectBo Ob6opynosan 0P
4acoB, ue
oTBomMMoOe Ha | (MCHOJIB3yeM
ocBoenHe Templ | P'€ PECYPCB)
Pa3znen 1. Xumuueckasi Tepmoaunamuka (9 yacon)
1 Ilepbiit  3axoH | [lepBbIit 3aKOH 1
TEPMOJUHAMHUKHN | TEPMOJIUHAMUKH.
Buyrpennss SHEeprus,
TEIJI0Ta, paboTa, YHTAIBITUS
2 Tepmoxumus. Tepmoxumus. 3akon ['ecca. 1 Jatuuk
3akoH Pacuér temnoBoro s¢dekra TeMIepa-
T'ecca peakuuu METOJIOM TYpBI
KOMOMHHUPOBAHUS TUTATHHOBBI
i
3 Cnencreue w3 | [lepBoe CIIEICTBUE u3 1
3aKkoHa ['ecca 3akoHa ['ecca, craHmapTHas
SHTAJIBIUA 00pa3zoBaHUs
BEILIECTBA. Bropoe
ciencTBue U3 3akoHa ['ecca,
CTaHIapTHas SHTAJIBIUSA
CropaHus BEIIeCTBa
4 3aBUCUMOCTh 3akon Kupxroda, mossapHas 1
TETJIOBOTO TEIUIOEMKOCTh  BEILIECTBA,
apdexra OT | 3aBUCUMOCTH TETIJIOEMKOCTH
TeMIIepaTypHhI. u temnoBoro 3ddekra ot
YpaBHeHue TeMIepaTypsl
Kupxroda
5-6 | Ilpakmuueckass | Oneir 1. «OnpeneneHue 2 JaTunk
paboma Ne [ | TEIJIOBOTO apdekra TeMIepa-
«Kanopumempu | peakuuu HeHTpaIu3alun. TYpBI
a» Onbir 2. «OmnpeneneHue ILJIATUHOBEI
TeroBoro 3ddexra npu i
PACTBOPEHUU COJIN».
OG6paboTka  MOJIyYEHHBIX
pe3ysbTaToB U oopmiieHuE
OTué€Ta
7 Bropoit  3akon | Camonpou3BOJIbHBIE u 1
TEPMOJIMHAMUKHU | HECAMONPOU3BOJIbHBIE
. OHTpOIHUs IIPOLIECCHI. OHTponus.
Pacuér U3MEHEHUSA
SHTPOIUH TPU XUMHUECKHUX
peaKIusIx
8 Onpenenenune HN3menenne SHTPOIINH, 1
BO3MOXXHOCTU U | sHepruu [uOOca, sHepruu
npenaena lenpMronsa —
MPOTEKAHUSI KPUTEpUU BO3MOXHOCTH H
npoiecca. npejena MPOTEKAHUS
OHeprus peakuuu. Pacuér
I'n66ca. CTaHJAPTHOMN SHEPrUU




DHeprust I'u66ca XUMHUYECKOMN
I'enpmrosbua peakuuu

9 3aBUCUMOCTh Omnpenenenue BO3MOXKHOCTU 1
SHTPOIHHI Y | CaMOIIPOU3BOJIBHOTO
SHEPTHH IPOTEKAaHUST  peaklud B
['u66ca OT | 3aJJaHHBIX  YCJOBUSIX  C
TEMIIePaTyPHI WCITOJIb30BAHUEM

ypaBHEHUS I'u66ca—
I'enpmronsna
Pa3nen 2. Xumuueckasi KuHeTHka (8 yacoB)

10 CkopocTh Cxkopocth XUMUYECKOM 1 Hatunk
XAMHUYECKOU peaKuuu. Mexanusm TeMmiepa-
peakuu Y | XUMHYECKOW PeaKInu. TYpHI TUIa-
BIIMSIIOLIIME  HA | DJIeMeHTapHas peakmus, TUHOBBIN
He€ pakTopbI MOJIEKYJISIPHOCTh ~ PEaKIIHH.

@akToppl, BIMAKOIIHAE Ha

CKOPOCTh PEaKInu

11 | 3aBUcUMOCTH OcHOBHOM nocrynar 1

CKOPOCTH XUMUYECKOH KHHETHKH.
peakumn ot | Koncraura CKOPOCTH.
KkoHneHTpauu | [lopsgok peaxiuu.
HCXOJTHBIX dopmanbHas KWHETHKA
MPOAYKTOB peaxiuii Henoro nopsaKa

12 Merto el OCHOBHBIE METOIbI 1
oTpeeNneHus oTpe/eNieHus] KUHETHYECKOTrO
KMHETUYECKOTO | MOpSAKa peakiuu: MeTOJ
MopsiIKa HavyaJbHBIX CKOPOCTEH,
peaxkuuu METO/I OIpEIENICHNs MOopsiaKa

peakuuu 1o nepuoay
HOJIyTIpeBpalleHui (MEeTo
OcBasnbia), METOI
MOJICTAaHOBKH, MeToja BauTt-
Todda

13 Ilpakmuuecxas [IpoBeneHne mpaKTUYECKOMN 1 Hatuuk pH
paboma Ne 2 | paGoOThI: «Onpenenenune
«3asucumocms KUHETUYECKOTO nopsIKa
cKkopocmu peaximn pa3oxKeHHs
XUMU4eckou THOCEPHOM KHCTIOTBI».
pearyuu om | O6paboTKa MOJyYEHHBIX
KOHYeHmpayuu pe3ynapTaToB M O(GopMIICHHE
peazenmosy 0T4€Ta

14 3aBUCHUMOCTh [IpaBuno Bant-T'odda, 1
CKOpPOCTH ypaBHEHHE Appennyca.
peakuuu OT | DHeprusi akTUBAIIUU
TEMIEPATYPHI

15 IIpaxmuueckas IIpoBeneHne mpakTUUYECKOU 1 Jatunk
paboma Ne 3 | paGoThI. TeMIepa-
«3asucumocmsv O6paboTka MOJTyYEHHBIX TYpHI I11a-
cKopocmu pe3yabTaToB U 0ohopMIIEHHE TUHOBBIN
peaxkyuu om | oTué€ra

memnepamypboly




16 Karanutnueckue | Katanus: roMOreHHeli u 1
peaxkuuu reTeporeHHbri.  MexaHusm
MPOTEKAHUS KATATUTUYECKHUX
peakuui
17 Ilpakxmuueckas OnpIT 1.  «AKTHUBHOCTbH 1
paboma Ne 4 | pa3IMYHBIX KaTalIU3aTOPOB B
«Kamanumuueck | peakuuu pa3IoKeHus
ue peaxkyuu» HEPOKCUJIa BOJIOPOAA».
Oneir 2. «KaTtanutuueckoe
BOCCTaHOBJICHHE MOHOB
xenesa (IT)».
OmnpIT 3. «Kuneruka
KaTaJIUTHYECKOTO
pasznoxkeHus MepoKcua
BOJIOPOJIa. O6paboTka
MOJIyYE€HHBIX DPE3yJIbTaTOB H
odopmiieHHE OTYETA
Paznen 3. Xumuueckoe paBHoBecue (4 yaca)
18 XuMHu4eckoe Kunernuyecku HeoOpaTuMsbie 1
paBHOBECHE. peakuuu. Kunernuecku
OO6patumbie U | oOpaTUMBbIE pEaKInH.
HeoOpaTUMbIe Uctunnoe XUMHYECKOE
XUMHYECKHUE paBHOBecHE. 3aTOPMOKEHHOE
peakuuu. Buael | XuMuyeckoe paBHOBECUE
XUMHYECKOTO
paBHOBECHS
19 3akoH 3aK0oH JEWUCTBYIOIMX Macc. 1 JlaTunk
JICHCTBYIOIIUX Koncrantsl paBHOBECHS, TeMnepa-
Mmacc. BBIpA)KEHHbBIE yepes TYpHI ILJ1a-
Koncrautsi paBHOBECHBIE TaplLIUaIbHbIC TUHOBBIN
paBHOBecHS JTABJICHUS, paBHOBECHbBIE
KOHIIEHTPALIMU, PAaBHOBECHBIE
MOJIbHBIE JI0JIN
20 Bausaue Brusiaue KaTaJm3aTopa, 1
pa3IUYHBIX KOHIIEHTPALIMU BEIIECTB —
(hakTopoB Ha | yUaCTHUKOB paBHOBECHS,
COCTOSIHHE TEeMIEPATYpPHI, oOrero
paBHOBecHSs JaBJICHUS HA  COCTOSIHHE
paBHOBECHSI.
[punimn IO IBYKHOTO
paBHoBecus Jle Illarenbe—
bpayna
21 Ilpakmuueckas | OnsIT 1. «BnusiHne 1 Jatunk pH
paboma Ne 5 | u3MeHeHus KOHLEHTpALIUI
«Xumuyeckoe KOMITOHEHTOB U 100aBOK
pasHogecue IOCTOPOHHUX BEIIECTB Ha
MIOJIOKEHHE XMUMHUYECKOTO
PaBHOBECHS».
OmnpIT 2. «3yuenue
XUMUYECKOTO paBHOBECHS
TOMOTE€HHOM peaKium».




O6paboTka MOJTyYEHHBIX
pe3yabTaToB U 0ohopMIICHHE
paboThI

Pa3znen 4. [loBepxHocTHBIE siBjeHus1 (13 yacoB)

22 | IloBepxHoctHast | Ocoboe COCTOSHHE MOJIEKYI 1
SHEprusl. IIOBEPXHOCTHOTO CIIOSL.
[ToepxHocTHoe | [loBepXHOCTHAsE SHEpPrus u
HATSKEHHUE MOBEPXHOCTHOE HATSHKEHUE.

Hexoropsie METObI
U3MEPEHUST TIOBEPXHOCTHOTO
HaTspkeHus. [Iytu
CaMOITPOU3BOJIEHOTO
CHWKEHHS  ITOBEPXHOCTHOM
SHEPTUM. Bnusiaue
XUMUYECKON MIPUPOIBI
BEIIECTB Ha ux
MTOBEPXHOCTHOE HATSHKECHUE

23 | I[Ipakxmuueckas [IpoBenenne MpPaKTUYECKOM 1
paboma Ne 6 | paGoOThI.

«H3mepenue O6paboTka TTOJTyIEHHBIX
NOBEPXHOCMHO20 | PE3YNIbTaTOB U odopMieHnE
HAMAACEHUS OTuéTa

JHcUOKOCmen»

24 | CmauuBanne wu | KanmumispHble sBICHUS — 1
HeCMavMBaHHUeE. pe3ynbTaT CMauMBaHHS WU
Pacrexanue HECMauMBaHUsI B  TOHKHUX

TpyOKax M y3KHX 3a30pax.
KpaeBoii yrosn. VYpaBHeHHe
Onra

25 | Koresus u | Kore3uss m pabora Koresuw, 1

aare3us aaresuss U pabora aare3um.
VpaBuenue Jlronpe—lOmnra.
Anresus v Koresus B
pupo/ie, TEXHHUKE u
IIOBCETHEBHON
YKU3HU YEJIOBEKa

26 | AncopOmus. AncopOnus, azcopOeHT, 1
AncopOuus  Ha | agcopOar.

MTOBEPXHOCTHU Ouznyeckass M XUMHYECKas

KUAKOCTU aacopbuusa. IloBepxHOCTHO-
aKTUBHBIE U TOBEPXHOCTHO-
WHAKTUBHBIE BEIIECTBA

27 | Ilpakmuueckas IIpoBeneHne mpakTUUYECKOU 1
paboma Ne 7 | paGoOTHI.

«CpasHenue O6paboTka MIOJTy4YE€HHBIX
Nno68epXHOCMHOU | pe3ylbTaToB U odopmiieHue
aKmueHoCcmu oTuéTa

pacmeopoe

seulecms 00H020

20MONO2UUECKO20

paoay




28 | I[Ipakxmuueckas [IpoBeneHne MPaKTUYECKOM
paboma Ne 8 | paGoOTHI.
«CpasHenue O6paboTka MOJTy4EHHBIX
agpghexmusnocmu | pe3ynbratoB U odopmiieHue
MOOUWUX oTuéTa
cpeocmey
29 | Ancopbuusi  Ha | OCHOBHEBIE aJICOpOCHTHI:
MTOBEPXHOCTH AKTUBHPOBAHHBIN yTOJlb,
TBEPIBIX CUJIHKAreb. Nonwursl,
TeN oOMeHHasi EMKOCTh HOHUTOB.
HNonooOMmenHast  amcopOrus.
JKEcTkocTh BOBI
30 | Ilpakxmuueckas [IpoBeneHne MpPaKTUYECKOM
paboma Ne 9 | paGoThI.
«Aocopoyus O6paboTka TTOJTy4EHHBIX
KapOOHOBbIX pe3ynpTaToB U O(hOopMIICHHE
Kuciom OTu€éTa
AKMUBUPOBAHHDL
M y2ném»
31 | Xpomarorpadus | Mcropus OTKPBITHSA
xpoMarorpadum.
CymHoCTh  XpoMaTorpagui.
Xpomarorpaduueckas
kosonka. [loaBwxkHas dasa,
HEMOIBYKHAI dbaza.
Knaccuduxkanus
XpoMartorpauaecKkux
METOJIOB. [IpakTruueckoe
MIPUMEHEHHE XpoMaTorpapuu
32 | Illpakmuueckas OnpIT «OOHapyKeHne
paboma Ne (| KaTHOHOB
«O6napyacenue | Cu*, Co?*, Ni#* ¢ momorpio
KAmuoHos OyMaXKHOU XpoMaTorpadum.
Memanios ¢ | O6paboTka MOJTYYCHHBIX
HOMOWbIO pe3yabTaTOB H
bymasicHou odopmIIeHHE OTYETA
xpomamoepagpuu
»
33 | Pe3epBHOe Bpemst | Pemienne 3amad, moarotoBka
K HAYYHO-TIPAKTUYECKOM
KOH(EepeHIINHN
34 | UtoroBoe 3amura pedeparos,
3aHSTHE B MPAKTHYECKUX
dbopme HayuyHO- | pabOT  HCCIEA0BATEIHCKOTO
MIPaKTHYECKON Xapakrepa
KoH(pepeHIn
HTtoro | 34 yaca




Onucanne MaTepuaibHO-TEXHHYECKOI0 H y4eOHO-MeTOANYecKOro odecrnevyeHust
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1. Ilporpamma snexTuBHOro Kypca «®Pusnueckas xumus». Asrop: H. B. AnTunosna.
COopHUK IpUMEPHBIX pabOUNX IPOrpaMM. DJIEKTUBHbBIE KYPChI Ui NPO(QUIbHON MIKOIbI
: yueb.mocobue s obmieoOpaszoBar. opranmzarmii /[H. B. AntumoBa u ap.]. — M. :
[Tpoceemenue, 2019. — 187 c.— (ITpodunbHas mkomna).
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odopynoBanme nentpa «Touka pocra» (OGopynoBaHue: Beckl, criekTpogoromerp, Y D-
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XJI0pHOE Keme30; OObEKT: IPOXIKH).
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