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IMosicHuTeNALHAA 3aNIUCKA

VY4eOnsblii kypc «®Pusndeckas XUMHs» NpeJHA3HAUYEH Ul y4YalllUXCS CTApIIEH IIKOJIBI,
BBIOpABIUINX €CTECTBEHHO-HAYUYHbIN, (PU3UKO-MaTeMaTUYECKul, (PU3NKO-XUMUYECKUI Mpoduiin
WIM TPOSIBUBILUX MOBBIIICHHBIN HHTEPEC K U3y4eHHUIO XUMUU. JIaHHBIA Kypc — Kypc UHTErpu-
POBaHHBIH, COEPKATETBHO OH CBSI3aH C KypCOM XMMUH, (PU3MKH, MATEMaTUKH OCHOBHOM IIKO-
JBL

N3yuenue mpeiaraeMoro 3J1€KTUBHOIO Kypca HalpaBjIeHo Ha yriyOneHue u 00o0iieHne
3HAHUM NIKOJBHUKOB O XUMUYECKOM IIPOLIECCE, B YACTHOCTU O €r0 TEPMOJANHAMUKE, KUHETUKE,
COCTOSIHUM PaBHOBECHS], a TAKXKE O IOBEPXHOCTHBIX SIBJICHUSIX.

HecmoTpst Ha TO 4TO OTAEIBbHBIE BONPOCH TEPMOJMHAMMKM M KHHETHKH paccMaTpHBa-
I0TCSl B YU€OHMKAaX XUMHUH U (PU3UKHU, PEACTABICHHON B HUX MH(POPMALUU HEJOCTATOYHO IS
O0OBbEKTUBHOM OILIEHKM M MOHUMAaHMs CYTH MPOMCXOAAIIUX IpoueccoB. [lonHoe ux ocMbIcieHne
BO3MOXHO JIMIIIb HA CTHIKE 3TUX JBYX HaykK. K ToMy e Ha ypoBHE MUKpOUYACTHUI JeJIEHHE TPO-
LIECCOB Ha (PM3NYECKUE U XUMHUECKHUE SBISETCS TOBOJIBHO YCIOBHBIM. Pu3nyeckas XuMus u3y-
4aeT XMMUYECKHE MPOIIECChI, OMUPAsCh Ha (PU3NUECKUE TEOPUU U UCTIONB3Ys (pU3HUecKre MeTo-
bl

Oowan xapakmepucmuka Kypca

[Ipemiaraemplii 3MEKTUBHBIA KypC TOCBALIEH PACCMOTPEHHUIO TAKUX TeM (pu3muecKoi
XMMHHU, KaK XUMHUYECKasi TEPMOJUHAMUKA, XUMUYECKasi KHHETHKA, XUMUYECKOE PABHOBECHE U
MIOBEPXHOCTHBIE SBJICHHs. 3HAUUTENbHAsl YacTh 3JIEKTUBHOIO Kypca OTBEIE€HA MPAKTUYECKUM
pabotam, OOJbINIAst YaCTh KOTOPBIX UMEET UCCIIEIOBATEILCKUN XapaKTep.

Ilenu kypca:

— pacupeHnue, yriayoneHue 1 00001eHe 3HaHUH 0 XUMUYECKOM Tpoliecce, MPUYUHaX
U MEXaHU3ME €ro NPOTEKaAHU;

— pa3BUTHUE MO3HABATEIbHBIX HHTEPECOB U TBOPUECKHUX CIIOCOOHOCTEN ydallluXcs yepes
MIPAKTUYECKYIO HANpaBJIEHHOCTh OOYyYEHHsS XMMUU U MHTETPUPYIOILYIO POJIb XUMHUH B CUCTEME
€CTECTBEHHBIX HayK.

3aoauu Kypca:

— (OpMHPOBAHUE €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHUS YUaIUXCS;

— pa3BUTHE NIPUEMOB YMCTBEHHOM N1€ATEIbHOCTH, II03HABATEIbHBIX UHTEPECOB, CKIIOH-
HOCTEH U CIOCOOHOCTEN ydaIuxcs;

— yriyOJieHHe BHYTPEHHEH MOTHBAIUM y4aluxcs, GopMupoBaHue MOTPEOHOCTH B TIO-
Jy4eHUH HOBBIX 3HAHUH U IPUMEHEHHUE UX HA NIPAKTHKE;

— pacmmpenue, yriayoneHue u 0000IeHne 3HaHUuH 110 XUMHH U (PU3UKE;

— HMCTOJB30BAaHUE MEKITPEIMETHBIX CBsI3eH XUMUU ¢ (PU3UKOH, MAaTEMaTUKOH,

OuoNOruei, HCTOpUeH, 3KOIOruel, pacCCMOTPEHNE 3HAUEHHs JAHHOI'0 Kypca Juls yCHell-
HOT'O OCBOEHMSI CMEXKHBIX JHUCLHUIINH;

— COBEPILEHCTBOBAHUE SKCIIEPUMEHTAIbHBIX YMEHUN U HaBBIKOB B COOTBETCTBHH C Tpe-
OOBaHMSIMU IPAaBUJI TEXHUKU OE€30IaCHOCTH;

— PacCMOTpPEHHUE CBA3HM XMMHUU C KU3HBIO, C BAKHEUITNMHU cepamMu IesITeIbHOCTH Ye-
JIOBEKa;

— pa3BUTHE y yUYaIlUXCsS YMEHUS CaMOCTOATENIBHO paboTaTh C OMOJIHUTENBHOM TUTepa-
TYpOH M JPYTUMH CpelICTBaMH WH(POPMAIINH;

— ¢opMUpPOBaHUE Y yHaAIUXCS YMEHUN aHAIU3UPOBATh, COMIOCTABIATh, IPUMEHSTH TE€O-
peTuyecKkue 3HaHUs Ha IPaKTUKE;

— (opMHpOBAHUE YMEHHI MO PELICHUIO SKCIIEPUMEHTAIBHBIX U TEOPETHUECKUX 3a1a4.

OcHosnbie udeu Kypca:

— €/IMHCTBO MaTepHAIbHOI0 MHPA;

— BHYTPHU- M MEXIIPEIMETHAst UHTEeTPaLus;

— B3aUMOCBS3b HAYKU U IIPAKTUKH;

— B3aHMOCBA3b YCHOBCKA U OKPYKaAIOICH
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YuebHo-MeToArYecKOoe OOecreYeHre Kypca BKIIOYaeT B cebs ydeOHoe mocobue st
yUYalIUXCS U MPOrpaMMy AJIEKTHBHOTO Kypca. YueOHoe MocoOue i yJaluxcs oOecreunBaeT
coJiep>KaTeNbHyI0 4acTh Kypca. CozepikaHue mocodust pa3oMTo Ha maparpadbl, BKIIOYACT JU-
JTaKTHYECKUI MaTepral (BOIPOCHI, YIIPAKHEHHS, 3aa4H, JOMAITHIN SKCIEPUMEHT), MTPaKTHYe-
CKHE padoTHI.

Ha 3ansATHAX 10 TaHHOMY KypCy ydaliuecs yriryOJisiioT CBOM 3HAHHUS OCHOB XUMHUYECKON
TEPMOJTMHAMUKHA, XUMHUYECKOH KHMHETHKH, XMMHUYECKOT'O PaBHOBECHS W TOBEPXHOCTHBIX SIBJIC-
Huil. B pesynbrate mzydenus kypca «Pusznueckas XUMUS» paCIIUPSETCS MUPOBO33PEHUE yya-
IIMXCSI, Pa3BUBAIOTCS MO3HABATENbHBIN MHTEpEC, HHTEIUIEKTYyalbHbIE U TBOPYECKHUE CIIOCOOHO-
cTH, (OPMHUPYIOTCS MPEIMETHBIE, 00IeydeOHble U CrIeU(pUIECKUE YMEHHSI U HABBIKH IITKOJIb-
HUKOB.

Kypc conepxut 607b1110€ KOTMYECTBO JEMOHCTPAIIMOHHBIX SKCIIEPUMEHTOB U MPAKTHYE-
ckux pador. [1o kenaHuio yduTens U B 3aBUCHMOCTH OT OCHANIEHHOCTH KaOMHETa HEKOTOPHIM
MPaKTUYECKUM paboTaM MOXKHO MPHUIATh UCCIIEIOBATENLCKUN XapaKTep.

Hcnonb3oBanue B yueOHOM Ipoliecce MPAaKTUYECKUX PaboT crocoOCTBYeT 0000IIEHUIO
y4eOHOro MaTepuaia, pacuIupseT BOZMOKHOCTH MHIUBUAYAIBHOTO M TU(HEpEeHIIMPOBAHHOTO
MOJIXOJIOB K O0YYEHUIO, MOBBIIIAET TBOPUECKYIO AKTUBHOCTh IIKOJBHUKOB, PACIIUPSET UX KPY-
ro3zop. Bkitouenne takux paboT B 3JIEKTUBHBINA KypC IPUBHMBACT YUaLIUMCS HCCIE10BATEIbCKUN
MOJXO/ K UX BBIIOJTHEHUIO, TIOMOTAET B OBJIAICHUH JOCTYITHBIMH /ISl yJaIUXCsl HAyYHBIMH Me-
TOJlaMU HCCIIe10BaHus, POPMHUPYET U pa3BUBAET TBOPUECKOE MBIIIJICHUE, TOBBIIIAET HHTEPEC K
MO3HAHUIO XMMHYECKUX SIBJICHUM U UX 3aKOHOMepHocTel. [Ipeanaraemeie mpaktudeckue pado-
Tl BKJIIOYAIOT OMNpEJIeTICHHE HE TOJBKO KAaYECTBEHHBIX, HO M KOJUYECTBEHHBIX XapaKTepHCTUK
nporeccoB. CHCTEMAaTHYECKOE BBHIMOIHEHUE SKCIEPUMEHTAIBHBIX 3324 MO KOJIWYECTBEHHOU
XapaKTepPUCTUKE MPOIIECCOB Pa3BUBACT Y YUAIIMXCS aKKypaTHOCTb, BbIpabaThIBaeT HABBIKH TOY-
HOCTH TIPH OIICHKE PE3yJIbTaTOB SKCICPUMEHTA.

Kaxnas mpaktudeckas paboTa BKIIOYAET KPATKHE TEOPETUICCKUE CBEIICHHUS U DKCIIEPH-
MEHTAJIbHYIO YacTb. PaboThl mpoBosATCS B rpynmnax mno 3—4 yenoBeka. BolmomHeHne uccneaosa-
HUH TpeOyeT MpeABapUTEIbHON MOJATrOTOBKU: Mepes NMPOBEACHUEM HKCIEPUMEHTA YUUTENb pa-
00TaeT OTAEIbHO C KaXJ0M IPYIION yJaluxcsl.

DNEKTUBHBIN KypC JOMYCKAaeT HCIONb30BaHUE (MO0 YCMOTPEHHIO YUYHUTENs) JHOOBIX CO-
BPEMEHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUH, Pa3lIUYHBIX OPraHU3AIMOHHBIX (opM OOydeHus:
JICKITUH, CEMUHApOB, Oece1, MPAaKTHYECKUX U JIA0OPATOPHBIX PabOT, UCCIIEIOBATEIILCKUX PadoT,
KOH(DepeHIIHA.

Kypc paccunran Ha 35/70 u B rox (1 unu 2 4 B Henento). [lpeqnaraemoe mianupoBaHue
SBIISICTCS TIPUMEPHBIM: YUUTENIb MOXKET KOPPEKTHPOBATh CO/IEpPIKaHNE YPOKOB M pacrpesieiieHre
4acoB Ha U3y4€HHUE MaTepuaia B COOTBETCTBHH C YPOBHEM IOJATrOTOBKU o0yyaromuxcs u chepoit
UX UHTEPECOB.

Copep:xanue Kypca

Tema 1. Xumuueckas mepmoounamuxa (9/18 u)

[lepBrii 3akoH TepMoanHaMuku. Tepmoxumus. 3akoH ['ecca. CnenctBus u3 3akoHa ['ec-
ca. 3aBUCUMOCTb TEIUIOBOro 3(ddexra oT TemmepaTypbl. BTopoil 3akoH TepMOAMHAMUKU. DH-
tponus. OnpeaeneHre BO3MOXHOCTH U TpeJiesia MpoTeKaHus npouecca. Jueprus ' mdboca. Juep-
rust ['enbmromnsia. 3aBUCUMOCTB SHTPOIMH U 3HEepruu [ mb6ca ot TeMmneparypsl.

[IpakTuueckas padora Ne 1 «Kanopumerpus».

Tema 2. Xumuueckas kunemuxa (8/16 u)

CKOpOCTh XMMHYECKON pPEeaKLuu U BiIUsonue Ha He¢ pakTopel. BiausHue KoHIeHTpanuu
peareHToB Ha CKOpOCTh peakiuu. OCHOBHOM TMOCTYJIAT XUMUUECKOW KUHETHKH. KuHeTnueckue
YpaBHEHUs OJHOCTOPOHHUX peakuuil. (PopMmanbHas KHHETHKAa MPOCTBIX peakuuil.) Meronsl
OIpENIENICHUS] KHHETUYECKOIO TIOpsAAKa peakuuy. BinsHue TemnepaTypsl Ha CKOPOCTh XMMHUE-
CKOM peaknuu. Karanutuyeckue peakiui.

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO

MYHULUMNAJIbHOE BHOAXETHOE OBLLEOBEPA30OBATEJ/IbHOE 30.09.24 09:39 (MSK) Ceptucukat 4A4862464856C2F3790FFC9FBD§E9D1A
YYPEXXAEHUE "BPOAKOBCKASl CPEAHSIS1 OBLLLIEOBPA30OBATEJIbHASA

LUKOJIA UMEHU FrEPOSI COBETCKOIO COHO3A BOPUCA UBAHOBUYA

KOHEBA", MNonosa Onbra BnagumMmpoBHa, AMPEKTOp




[IpakTrueckast pabora Ne 2 «3aBUCHUMOCTh CKOPOCTH XMMHYECKOM PEaKIUu OT KOHIIEH-
Tpalu PearcHTOB.

[IpakTuueckas padora Ne 3 «3aBUCHMOCTh CKOPOCTH PEAKITUU OT TEMIIEPATYPHI».

[IpakTuueckas pabora Ne 4 «Karanutuyeckue peakium.

Tema 3. Xumuueckoe pasnosecue (4/8 u)

OO6patuMble U HEOOpaTHUMble XUMHUYECKHE PEAaKUUU. BUIBI XMMHUYECKOrO PaBHOBECHUS.
3akoH aeicTByronmx macc. Koncranra papHoBecus. Biusinue pa3nuuHbix pakToOpoB HA COCTOS-
HUE PAaBHOBECHS.

[Ipaktuyeckas padora Ne 5 «XuMU4eCKoe paBHOBECHUEY.

Tema 4. [losepxnocmuvie senenusi (13/25 1)

IToBepxHoctHas sHeprus. [loBepxHocTHOE HaTsbkeHHMe. CMauMBaHWE UM HECMadyMBaHME.
Koresus u aaresus. Ancop6ums. AncopOuusi Ha TOBEPXHOCTH KUAKOCTH. AncopOiust Ha 1o-
BEPXHOCTH TBEPABIX TE€N. XpoMaTorpadusi.

[IpakTrueckast pabora Ne 6 «M3mepeHre MOBEPXHOCTHOTO HATSIKEHUS KUIKOCTEN.

[Ipaktuyeckas pabora Ne 7 «CpaBHeHHE MOBEPXHOCTHOW AKTHBHOCTH PACTBOPOB Be-
LIECTB OJHOI'0 TOMOJIOTUYECKOTO PSaay.

[Ipaktrueckas padora Ne 8 «CpaBHenue 3(hPeKTUBHOCTH MOIOIITUX CPEIICTBY.

IIpaktuyeckas padora Ne 9 «AncopOuust KapOOHOBBIX KHCIOT aKTUBUPOBAHHBIM YTIIEM».

[Ipaktuyeckas pabora Ne 10 «OOHapyxeHHE KaTHOHOB METAIOB C IIOMOIIBI0 OyMax-
HOI Xpomatorpapumn.

Tema 5. Hayuno-npaktuyeckas koHbepenuus (1/2 1)

3ammura pedepaToB, IPAKTUIECKUX pabOT UCCIIEAOBATENLCKOTO XapaKkTepa.

[TonBenenue UTOroB (KPyrJiblid CTOM).

B kxauecTBe OCHOBHON OPraHM3allMOHHON (POPMBI NPOBEICHUs 3aHATHHIIPEUIAracTCs
JIEKIIMOHHO-CEMUHAPCKOE 3aHATHE, HA KOTOPOM JMA&TCsl OOBbSICHEHUE TEOPETHUECKOr0 MaTepraa
U peuIaTes 3aauu o JaHHOM TeMe. J{J1s MOBBIIeHUs] HHTEepeca K TEOPETUYECKUM BOIIPOcaM U
3aKperieHUs] U3y4eHHOro MaTepHalia MpelyCMOTPEHbl JAEMOHCTPAIMOHHBIE OIBITHI U J1abopa-
TOPHBIN IPAKTUKYM.

Dopmamu KoHmpona HaJ yCBOCHUEM MaTepuasla MOTYT CIYKUTh OTYETHI IO NpaKTHYe-
CKUM paboTaM, CaMOCTOATENIbHbIE TBOPYECKHE pabOThl, TECThl, HWTOrOBbIE Yy4eOHO-
MCCIIEIOBATEIbCKUE TTPOCKTHI. ITOroBoe 3aHsATHE MPOXOAUT B BHIE HAYYHO-TIPAKTUIECKON KOH-
(depeHIK WIM KPYrJoro CTola, TAe 3acaylINBAlOTC JOKJIAAbl YYallUXCs 110 BHIOpAaHHON TeMe
UCCIIeIOBaHMsI, KOTOpble MOI'YT OBbITh IPEJCTaBIeHBI B (popme pedepara uiu oTuéTa Mo ucclie-
JIOBaTEILCKOM padoTe.

Y4yer BOCIMTATEJIbHOI0 NOTCHIHAJIA 3AHATHI

PaGouas nmporpamma chopmupoBana ¢ yaerom DenepanbHoi pabodeii mporpaMMbl BOCIIHTA-
HUSL.

BocnurarenpHblil OTEHIMA HANPABIECHUS BHEYPOUHOU AesATelbHOCTH «DuU3nYecKass XH-
MHUSD» PEAIU3YETCA Yepes:

® 3aHATHS NO3HABATEIBHOM, HAYYHOM, UCCIEA0BATEIbCKOM, MPOCBETUTEIHCKON HaAIIpaB-

JIEHHOCTHY;
®  3aHATHS SKOJOTMYECKON, TPUPOJOOXPAHHON HAIIPABIECHHOCTH.

OT1inunTe/IbHbIE 0CO0EHHOCTH padoyeil MPOrpaMmMbl
Conepxannepaboueil mporpaMMbl HE OTJIMYAETCS OT aBTOPCKOM MPOTpPaMMBI, KOTOpas
notHOCThI0 obecrieunBaet conepxkanue @I'OC. Kypc paccunrtan Ha 35 gacos (1 4 B Heneno), B
CBSI3U C y4eOHBIM IUTAHOM Y4eOHBIX HeJlelb 34 BCero, Mo3ToOMy B aBTOPCKYIO IIPOrpaMMy BHECe-
HBI n3MeHeHust: u3 Pa3nena 4. [loBepXHOCTHBIE SIBJEHUS HCKIIOYEH | 4ac M3 pe3epBHOIO Bpe-
MEHHU.
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[Ipemiaraemoe TIaHUPOBAHUE SIBISIETCS MPUMEPHBIM: YUUTEIh MOXKET KOPPEKTUPOBAThH
COJICp)KaHUE YPOKOB M PacIpe/IeiiCHHE YacOoB HA M3YYCHUE MaTephalia B COOTBETCTBHH C YPOB-
HEM TOJrOTOBKHU 00y4aronuxcs u chepoil iX HHTEPECOB.

[Iporpamma paccuntana Ha 34 yaca B 11 knaccax.

Cpok peanuzayuu — 2024-2025 y4eOHbIN TO/I.

H.]Iaﬂl/lpyeMl)le pe3yJbTaThbl 0CBOCHUA KypcCa

B pesynbrare u3ydeHus 2JIEKTUBHOTO Kypca Ha YPOBHE CPETHEr0 00IIero o0pa3oBaHus y
ydamuxcst OyayT copMHupOBaHBI CIIEAYIONINE TIPEAMETHBIC PE3YIIbTATHI.

Yyamuiics Hay4uTCs:

— packpbIBaTh Ha MpPUMEpax poib GU3NUCCKON XUMHUH B ()OPMUPOBAHUU COBPEMEHHOM
HAYYHOW KapTHUHBI MHUPA U B MPAKTUYCCKOW ACATEIHHOCTH YEJIOBEKA, B3aMMOCBS3b MEKIY XU-
MUEH U APYTUMH €CTECTBEHHBIMH HaYKaMU;

— YCTaHaBJIUBATh 3aBUCHMMOCTh CKOPOCTH XHMHUECKOW PEAKIUU U CMCUICHUS XUMHYC-
CKOT'O PAaBHOBECHS OT Pa3IMYHBIX (PAaKTOPOB C IEIBIO OMPEACTICHUS ONTHMAIBHBIX YCIOBHIT MPO-
TEKaHHsI XUMUYECKHUX TPOIIECCOB;

— MPOBOJUTH Pacu€Thl TEIIOBOro 3((ekra peakiiud Ha OCHOBE YPaBHEHUS PEaKIUU U
TEPMOTUHAMUYCCKUX XapaKTEPUCTUK BEIICCTR;

— MPOTHO3UPOBATh BO3MOXKHOCTD H TPEIeI MPOTEKAHHUsI XUMHUYECKUX MPOIECCOB HA OC-
HOBE TEPMOJIMHAMUYCCKIX XapPAKTEPUCTUK BEIICCTB;

— co0mroaTh mpaBuiia 6€30MacHOr0 OOpAIIeHHS C €IKUMHU, TOPIOYUMH U TOKCHYHBIMH
BEIIIECTBAMH, CPEJICTBAMHU OBITOBOW XUMUH;

— OCYILECTBJIATh TTOUCK XMMUYECKOH WH(POPMAILIUU IO Ha3BaHUAM, UICHTU(UKaTOpaMm,
CTPYKTYpHBIM (hOpMYyJIaM BEIIECCTB;

— KPUTHYECKH OIICHWBATh M MHTEPIIPETUPOBATH JaHHBIC, KACAIOIINECS XUMHUHU, B COO0-
HICHUSX CPEIICTB MacCOBOM MH(pOpMaIUK, pecypcax MHTepHEeTa, HAyYHO-TIOMYJISIPHBIX CTAThAX C
TOYKH 3PEHUS €CTECTBEHHO-HAYYHOUKOPPEKTHOCTH;

— yCTaHaBJIMBaTh B3aMMOCBS3H MEXIy (paktamMu W Teopueil, MIPUYMHONU U CIEICTBUEM
MIPH aHAIK3€ MPOOJIEMHBIX CUTYyalluid U 00OCHOBAaHWH NMPUHUMAEMBIX PEIICHUH HAa OCHOBE XU-
MHUYECKUX 3HAHUU.

VYuaiuiics HoJIy4uT BO3SMOKHOCTh HAYYHUTBCSL:

— QopMynupoBaTh IEeTb UCCICIOBAHUS, BBIABUTATh M NPOBEPSTH KCIEPUMEHTAIHHO
THITOTE3bl O COCTOSIHUM PAaBHOBECHSI XMMUYECKUX CHUCTEM, SHEPreTUYECKHX d(QeKTax mporec-
COB Ha OCHOBE TEPMOJMHAMHYCCKHX

pacu€ToB, 0 CBOMCTBAX MOBEPXHOCTH PA3INYHBIX TEIT;

— CaMOCTOSITEIILHO IIAHUPOBATh M MPOBOIUTH (DU3MKO-XUMHUYECKUE SKCIICPUMEHTHI C
COOJIFO/ICHHEM MTPaBMIT O€30IacCHON paboThI C BEIECTBAMH U JTa0OPaTOPHBIM 000PYIOBaHHEM;

— MHTEPIPETUPOBATH JaHHBIC O TEIIOBOM 3P (PEKTe, CKOPOCTH PEAKIIUU U BIUSHUH HA
He€ pa3InYHBIX (aKTOPOB, O COCTOSIHMHM PABHOBECHUS, TIOBEPXHOCTHOM HATSKCHUU, aJICOPOIIHH,
MOJTyYEHHBIC B pe3ybTaTe NPOBEACHHS (PU3UKO-XUMHUECKOTO IKCIICPHUMEHTA;

— MPOrHO3UPOBATh BO3MOKHOCTH MPOTEKAHUS PA3IUYHBIX XMMUUYCCKUX PEAKIIUH B TMPH-
pOJie U Ha IPOU3BOJICTBE.
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Temamuueckoe nianuposanue

Ne Pa3zngen/Tema OcHoBHOE coep:kaHue KoaunuecrBo ya- | OOopynosa- 20P
COB, OTBOJIMMOE HHue
Ha ocBoeHue Te- | (MCTOIb3Yye-
MBI Mble pecyp-
Chl)

Paznen 1. Xumuueckasi repmoguHamuka (9 yacos)

1 IlepBbiii  3akoH | [IepBbIii 3aKOH TEpPMOJIMHA- 1
TEPMOJMHAMUKM | MUKU. BHyTpeHHsAs sHeprus,
TemoTa, paboTa, SHTAIbIUS

2 Tepmoxumus. Tepmoxumusi. 3akon ['ecca. 1 Jatuuk
3akoH Pacuér TennoBoro »sddekra TeMIiepa-
I'ecca pEeaKuu METOJ0M KOMOWHHU- TYpHI IJ1a-

poBaHus THUHOBBII

3 Cnencteue  u3 | [lepBoe ciencrBue u3 3aKo- 1
3akoHa ['ecca Ha ['ecca, cranmapTHas dH-

Tajaplusl O0Opa3oBaHUS Be-
mectBa. Bropoe ciencreue
u3 3akoHa ['ecca, crangapt-
Hasi DHTAJIbIUS CTrOpaHUs
BEIIEeCTBA

4 3aBUCUMOCTD 3akon Kupxroga, monspHas 1
TEIUIOBOTO  3(- | TEMIOEMKOCTh  BEIIECTBa,
¢dexkTa OT TeM- | 3aBHCHUMOCTh TEIUIOEMKOCTH

nepaTyphbl. u TemioBoro 3ddekra oT
YpaBHeHuE TEMIIEPATyPHI
Kupxroda

5-6 | Ilpakmuueckas | OnpiT 1. «Onpenenenue 2 JaTtunk
paboma Ne [ | rennoBoro 3ddexra peak- TeMIiepa-
«Kanopumem- LMY HEUTpaIu3amum». TYypBbI IJ1a-
pua» Omeir 2. «Omnpenenenue TUHOBBII

TerjaoBoro 3ddekra mpu
pPacTBOPEHUU COJIHY.

O6paboTka  MOJY4YEHHBIX
pe3yapTaToB U 0pOpMIICHUE

oTy€Ta
7 Bropoii  3akoH | CaMONpOU3BOJBHBIE U He- 1
TEpMOJIMHAMU- | CAMOIPOU3BOJIBHBIE  IIPO-
KH. DHTpONUS neccel. ODHTponus. Pacuér

U3MCHCHUS OHTPOIIMU IIPHU
XHUMHUYCCKUX PCAKIHUAX

8 Onpenenenue N3menenne SHTPOINH, 1
BO3MOXXHOCTU M | 3Heprun I'mb0ca, sHepruu
npenena mnpore- | ['enpmronsna —

KaHUs Mpoliecca. | KpUTepUU BO3MOKHOCTH H
Onepruss ['m606- | npenena mpoTekaHus peak-
ca. Oneprus | uuu. Pacuér cranpapTHOI
I'enpmronsna sHeprun ['mb6b6ca xumuue-
CKOHM peakiuu
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9 3aBUCUMOCTH Onpenenenre BO3MOKHOCTH 1
SHTPONUHU U | CAaMOMPOU3BOIBHOI'O MPOTeE-
SHEPruu KaHUs PEeakINu B 33JaHHBIX
['u66ca oT TeM- | yCIOBHUSAX C HCIOJIb30BAHH-
nepaTypsl eM ypaBHeHuss ['ub6ca—
I'enpmronsna
Paznen 2. Xumuueckast KuHeTnka (8 yacos)
10 Cxopoctb  xu- | CKOPpOCTh XMMHUUYECKON peak- 1 Hatuunk
MHYECKON peak- | uuu. MeXaHu3M XUMHUYECKOU TeMrnepa-
UM U BIUSIO- | pEaKIHUU. TypHbIILIa-
mue Ha  He€ | DJIeMEHTapHas peakiusi, Mo- TUHOBBII
baxTopsl JIEKYJIPHOCTh peaxIum.
@dakTophl, BIUAIINE HA
CKOPOCTh pEaKIIUU
11 | 3aBucuMoOCTh OCHOBHOI TOCTyJIaT XHMH- 1
CKOPOCTU peak- | yeckol kuHeTuku. KoHcTaH-
UM OT KOHIIEH- | Ta CKopocTh. llopsmok peak-
Tpauun ucxoA- | nuu. dopmanbHas KUHETHKA
HBIX IPOAYKTOB | PEaKIUi IeNIOr0 MOopsiAKa
12 Metozs! onpene- | OCHOBHbIE METOABI ONpEse- 1
JICHUS] KUHETHYe- | JIHUs KHUHETHYeCKOro Mo-
CKOrO  TOpSAKa | psAKa  peakluu:  METOJ
peaxuu HaYallbHBIX CKOpPOCTEH, Me-
TOJl ONpENeNIeHUs TMOopsAKa
peaKuu Mo MEepUoAy IMOIy-
MpeBpanieHnit (MeTox
OcBanpzia), MeETON TOACTa-
HOBKH, MeTojl Bant-I'odda
13 Ilpaxmuueckas [IpoBeneHne MpPaKTUYECKOM 1 Haruuk pH
paboma Ne 2 | pabotel: «OrnpeneneHue Ku-
«3asucumocmop HETHYECKOro TOpsIKa peak-
cKopocmu  Xumu- | UM Pa3JIOKEHHUs] THOCEPHOM
yeckoul peaxkyuu | KUcIoTel». OOpaboTKa MOy-
om KOHYeHmpa- | YEHHBIX  pe3yabTaToB  H
yuu peazenmogy | obopmiieHue oTuéTa
14 3aBUCHUMOCTh [IpaBuiio Bant-T'odda, 1
CKOPOCTH peak- | ypaBHEHUE Appenuyca.
MU OT TeMIlepa- | DHEprusl aKkTUBAIIUU
TYpBI
15 Ipaxmuueckas [IpoBenenne mpakTHYECKOU 1 Jatuuk
paboma Ne 3 | pabGoThI. TemIepa-
«3asucumocmo OO0paboTka MOMYYEHHBIX pe- TypHbIILIa-
cKopocmu  peak- | 3yAbTaToB U ohopMIIeHUE TUHOBBIN
yuu om memne- | OTUETA
pamypoly
16 Karanutnueckue | Katamus: roMoreHHbIl u Te- 1
peakuuu TEPOr€HHBIN. Mexanusm
MPOTEKAHUS KaTATUTUICCKUX
peakuun
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17

Ilpaxmuueckasn
paboma Ne 4
«Kamanumuue-
CKUe peaxkyuu»

OnbiT 1. «AKTUBHOCTBH pa3-
JIMYHBIX KaTaJu3aToOpoB B pe-
aKIUK Pa3I0KEHUS TEPOKCH-
J1a BOJIOPOJIay.

Ombir 2. «Karanmuruyeckoe
BOCCTAaHOBJICHUE HOHOB Xe-
ne3a (I)».

OnpiT 3. «KuHETHKa KaTalu-
TUYECKOTO PA3JIOKEHHUS TIe-
pokcuga Bomopomay. OOpa-
00TKa TMONTYYEHHBIX PE3YIIb-
TaTOB U oopmiieHHE OTYETA

Paznen 3. Xumuueckoe paBHoBecue (4 yaca)

Omnbit 2. «3yueHue xumuue-
CKOrO pPaBHOBECUS T'OMOICH-
HOM peaKkiumn».

O06paboTKa TONYYCHHBIX pe-
3ylNbTaTOB U  OpOpMIICHHE
paboThI

18 XuMHuyeckoe Kunernuecku HeoOpaTuMble 1
paBHOBECHE. peakuuu. Kunernmdecku 00-
OOparumbie | | paTHUMbIC peakiuu. FicTuHHOE
HeoOpaTumbIe XMMHUYECKOE paBHOBECHE. 3a-
XUMHUYECKHE pe- | TOPMOKCHHOE  XHMHYECKOEe
aKIUH. Buasl | paBHOBecue
XUMHUYECKOTO
paBHOBECHS
19 3aKOH JIeMCTBY- | 3aKOH JEUCTBYIOIIMX Macc. 1 JlaTuuk
17001117 0.4 Mmacc. | KoHcTaHThl paBHOBECHSI, BBI- TemIepa-
KoHcTanThI paXEHHBIC Yepe3 paBHOBEC- TypHBIILIa-
paBHOBECHS HBIC TapIHAIbHBIC TUHOBBII
JaBJICHUS, paBHOBECHBIE
KOHIICHTPAI[UH, PABHOBECHBIC
MOJIBHBIC JTOJIN
20 Binusnue — pas- | BiousHue xartanuzaropa, KOH- 1
JAYHBIX IICHTPAIlMA  BEIIeCTB  —
(dhaxTopoB Ha | Y4aCTHHUKOB paBHOBECHS,
COCTOSIHUE paB- | TEMIEPaTyphbl, OOIIEro /aB-
HOBECHS JICHUS Ha COCTOSHUE PaBHO-
BECHSI.
[IpyHUIMIT TOIBUXHOTO paB-
nopecus Jlelllatenne—bpayna
21 Ilpakmuueckas | OnwbiT 1. «BnusHue n3MeHe- 1 Hatauk pH
paboma Ne 5 | HUS KOHIEHTpAUUWA KOMIIO-
«Xumuueckoe HEHTOB M J00aBOK
pasnosecuey MTOCTOPOHHUX  BEIIECTB HA
MOJIO’KEHUE XUMHYECKOT0
PaBHOBECHS.

Paznen 4. IloBepxHocTHbIE siBjIeHus (13 yacoB)
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22 | IloBepxuocTHast | Ocoboe COCTOSHHE MOJICKYJ
SHEprus. [To- | moBepxHocTHOrO cios. Ilo-
BEPXHOCTHOE BEPXHOCTHAsT DHEPTHUS H TIO-
HaTsDKEHUE BEPXHOCTHOE HaTsDKEHUE.

Hekoropsie MeTonbl u3mepe-
HUS TIOBEPXHOCTHOTO HATSI-
xenus. [lytn
CaMOITPOU3BOJIBLHOTO CHIDKE-
HUsl IIOBEPXHOCTHOM DJHEp-
rud. BiwsHume XuMHUYECKOH
MPUPOJIbI BEIIECTB HA UX IO-
BEPXHOCTHOE HATSKEHUE

23 | I[Ipakxmuueckas [IpoBeneHre MpaKTUIECKOU
paboma Ne 6 | pabGoThI.

«Hszmepenue no- | OOpabOTKa TMONYYCHHBIX pe-
8EPXHOCMHO20 3YJIbTATOB W OPOPMIICHHE
HAMAACEHUS oruéra

AHCUOKOCIEN)

24 | CmaumBanme wu | Kanmnsipaele SBICHUS —
HECMauMBaHUE. pe3ynpTaT CMayuBaHUS WIH
Pacrexanue HECMAUMBaHUS B  TOHKHX

TpyOKax M y3KHX 3a30pax.
KpaeBoit yron. VYpaBHeHue
Onra

25 | Koresust m anre- | Koresuss m pabora koresuw,

3Ust aaresus W paboTa aAre3uu.
VYpaBuenne ronpe—lOHra.
AJre3us ¥ KOre3usis
MpHUpoJie, TEXHUKE M IOBCE-
JTHEBHOU
KU3HU YEJIOBEKA

26 | Ancopbums. An- | AncopOums, aacopOeHT, ai-
copbuust Ha TO- | copOar.

BEPXHOCTH KuJ- | Du3ndeckass M XUMHUYECKas

KOCTH aacopomus. IloBepxHOCTHO-
AKTUBHBIE M TIOBEPXHOCTHO-
WHAKTHUBHBIC BEIIECTBA

27 | Illpakmuuecxas [IpoBenenre mpaKTUYECKOM
paboma Ne 7 | paOOTHI
«Cpasnenue no- | O6pabOTKa TONYYCHHBIX pe-
8EPXHOCMHOU 3ylIbTaTOB U  OpOpMIICHHE
aKmueHoCmu oTruéra
pacmeopos  Ge-
wecme  00HO20
20MON02UYECKO20
paoay

28 | Ilpakmuuecxas [IpoBenenne MpPaKTHIECKOM
paboma Ne 8 | pabGoOTHI.

«Cpasnenue 3¢- | OOpaboTKa MONTYYCHHBIX pe-
¢hexmusrnocmu 3yabTaTOB W odopmIICHHE
MOUUX oTuéTra
cpeocmey 5y
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29 | Ancopbumsi  Ha | OCHOBHBIE aJICOPOEHTHI: aK-
MTOBEPXHOCTHU TUBUPOBAHHBIN yrolb, CHUIIH-
TBEPABIX Karenb. W OHHUTHI, OOMEHHAS
TEN E€MKOCTh MOHHTOB.

HNonoobmenHnast  agcopOuus.
KEcTkoCTh BOMBI

30 | Ilpakmuueckas [IpoBenenre MpPaKTHYECKOM
paboma Ne 9 | paGoTHI.

«Aocopoyus OO0paboTka TONYYEHHBIX pe-

KapboHo8blx Kuc- | 3yAbTaTOB U O(hopMIIEHUE

JOM  aKmueupo- | OT4éTa

BAHHBIM V2TIEMY

31 | Xpomatorpadus | McTopusi OTKpBITHSI XpOMAaTO-

rpapum.
CymrHocTs  XpomaTtorpapuu.
Xpomatorpaduueckass  Ko-
nouka. [ToxBmxkHas (aza, He-
MMOABHYKHAS ¢a-
3a.Knaccugukanus xpomato-
rpaduyecKux METO/JIOB.
[IpakTHueckoe NpUMEHEHHUE
xpomarorpaduu

32 | Ilpakmuuecxas OnbiT «OOHapyXeHHE KaTH-
paboma Ne 10 | oHOB
«Ob6uapyocenue | Cu?*, Co%*, Ni** ¢ momorsio
Kamuonog  Me- | OyMaXHOU XpomaTorpadumy.
mannos ¢ nomo- | O6paboTKa MONTYYSHHBIX pe-
Wolo  OYMAd*CHOU | 3yIBTATOB U
Xpomamoepa- oopmienue orTyéra
duuy

33 | PesepBHoe Bpems | Pemienue 3amad, MmMoaroTroBKa

K HAy4YHO-TIPAKTHYECKON
KOH(DepeHIH

34 | UroroBoe 3ans- | 3ammuta pedeparoB, MpaKTH-
THE B YEeCKUX
dbopme HaydHO- | pabOT  HCCIIEIOBATENHCKOTO
MPAaKTUYECKOU Xapakrepa
KOH(epeHIHn

Htoro | 34 yaca
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OIMUCAHUE MATEPUAJIBHO-TEXHUYECKOI'O U YYEBHO-METOAUYECKOI'O
OBECIIEYEHUS PABOYEM ITPOI' PAMMBI

1. VYyeOHoeoOopynoBaHuenadopaTopuixuMuu, GU3NKU OHOJIOTHH(B TOM 4YHCJe 000pylo-
BaHue nenTpa «Touka pocra»(OOopynoBaHue: Bechl, crekrpodoTomerp, YD-mamma
s TCX, kamepa s TCX, cniupTtoBka, HaOOp A MMMYyHOaHaiIu3a; PacxoaHsie mare-
pHUabl ¥ TOCYJA: MWJIMHIPKI 25 MJI, TOMIIBI JIsl TATIETOK, MUMETKU 2 M, nunetku 0,1 m,
JIeNIMTENbHbIE BOPOHKH, MPOOUPKH MacTukoBbie 50 mi; PeakTuBsl: xj10podopM, 3TaHOI,
pOIaHUA aMMOHUS, CyIb(ar HATpUsIOE3BOIHBIN, XJIOPHUI keje3a (6-BOAHBIN), TUAPA3HH
COJITHOKHCIIBIN, HUHTHAPUH, (HOCPOpHOMOTUOICHOBAsI KUCIOTA, MOJIUOIAT HATPHUS, MO-
JTMOICHOBO-KUCIIBIA aMMOHMM, TOJEMICYIb(AT HATPUsL, XJIOPU]l HATPUS, LUTPAT HATPHUS,
O/ITA, uutpar cepebpa, HyKJI€OTU I, a30THAsI KUCJIOTA, CepHasi KMCIOTa, COJIsSIHAs KHUC-
nora, mueHUIAMHH, Je30KCHpH003a U prubo3a, OpHHH (5-METHI-PE30PIUH), XJIOPHOE
xene30; OOBEKT: IPOXKIKH).

2. TCO: xoMIbIOTEp, IPOEKTOP, IKPAH

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOIO
MPOILIECCA

METOIUYECKHUE MATEPUAJIBI U1 YYUTEJIA

1. TIporpamma smeKTHBHOTO Kypca «Pusmdeckas xumus». ABtop: H. B. Artunosa. Coop-

HUK TPUMEPHBIX pabouyux MporpamM. DJIEKTUBHBIC KYPCHI JJIsi MPOQWIBHOW IITKOJBI :

yue6.mocobue st obeoOpasopar. opranuzanuii /[H. B. AatunoBa u np.]. — M. : IIpo-

cgemenue, 2019. — 187 c.— (IlpodunbHas mxomna).

Anamcon A. ®usnyeckas xuMus nmosepxHocrei / A. Anamcon. — M.: Mup, 1979.

3. AiiBazoB b. B. I[lpaktukym mo XMMHHM TOBEPXHOCTHBIX SIBICHUH U aJCOpOIHH:
yueb.mocodue st uHCTUTYTOB / b. B. AiiBazoB. — M.: Bricmas mkona, 1973.

4. bynanoB A. A. Xumuyeckas TepMmoauHamuka: yue6.mocobue / B. B. bynanos, A. U.
Makcumos; ox pea. O. U. Koipmana. — M.: UKL «Akagemkuuray, 2007.

5. T'abpuensan O. C. IloBepxHoctasle sBieHus. 10—11 xi.: yued.nmocodbue / O. C. I'abpuensn,
B. A. Benonoros, I'. Y. benonorosa. — M.: JIpoda, 2008.

6. Terysun S. E. Ily3wipu / A. E. I'ery3un. — M.: Hayka, 1985.

7. T'ypoB A. A. Xumus: yue6. / A. A. I'ypos, @. 3. banaes, JI. I1. OBuapenko, B. H. Illano-
Basl. — M.: Uzn-Bo MI'TY um. H. D. baymana, 2008.

8. 3amaum mo dusmueckoit xumun: yuedHoe mocooue / B. B. Epemun, C. 1. Kapros, 1. A.
Ycnenckas u ap. — M.: U3aarensctBo «OKk3ameny, 2003.

9. Epewmun B. B. Teopernueckas 1 MaTeMaTnieckasi XUMHUs IS IIKOJIBHUKOB. [loAroroBka x
xumuueckuM onumnuanam / B. B. Epemun. — M.: MITHMO, 2007.

10. Epmuiios I1. M. Hayka o nurmentax u kpackax / I1. Y. EpmunioB // Xumus u Ku3Hb. —
1993. — Ne6. — C. 55—59.

11. Ky3emenko H. E. 2500 3amay mo XUMUM ¢ PEHICHUSMHU ISl TIOCTYHAIOUIUX B BY3bI:
yueb.mocodue / H. E. Ky3pmenko, B. B. Epemun. — M.: U3narensctBo «Ok3amen», 2006.

12. Jletictaep JI. Xumus B kpumunanuctuke / JI. Jleiictuep, I1. Byitram. — M.: Mup, 1990.

13. Ananutnueckas xumusi: ydeO.mocoome st TexHukymoB / WM. A. Ilomagmu, C. E.
Tpay6enOepr, H. B. Ocramenkoa, @. A. JIsictok. — M.: Xumus, 1989.

14. Pomanosckuii b. B. OcHoBbl xumnueckoit kunetuku / b. B. PomanoBckmii. — M.: N3 na-
TENbLCTBO «IK3aMeH», 2006.
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JIncr nomoJIHeHn i 1 H3MEHEeHH i
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HHUS H3MEHe- JOKYMEHTAa JHIa
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