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TlosicHUTEIBLHASA 3aICKA
Hacrosimast gomosnHUTENbHAS 00IIe00pa3oBaTeibHas OOIEepa3BUBAMOINAs MIPOrpaMMa €CTECTBEHHO-HAYYHOW HampaBieHHOCTH «B wmmupe

XUMHH» pa3paboTaHa [uisi oOydyaroumuxcs B paMKaxX JeHCTBYIOIIEH HOPMAaTUBHO — TMPaBOBOM 0a3bl, periaMeHTUPYIOLIEH JesITeNbHOCTD
00pa3oBaTENBLHOIO YUPEKICHHS:

) ®denepanpublil 3akoH 0T29.12.2012 r.Ne 273-D3 «O6 Ob6pazoBanuu B Poccuiickoit Deaepanmmy

. [Ipukaz MunucrepctBa mpocpemenuss PO ot 27.07.2022 1. Ne629 «O06 yrBepxkaeHun llopsnka opraHu3alvud W OCYIIECTBICHUS
00pa30BaTeNbHON IEATEIBHOCTH 110 TONOIHUTEIBHBIM 00111€00pa30BaTEIbHBIM IPOTpaMMam»

. Pacniopsxenue [lpaButensctBa PO ot 31.03.2022 Ne 678-p «O06 yrBepkaenun KoHuenuu pa3BuTus J10MNOJHUTEILHOTO 00pa3oBaHUs
nereit 1o 2023 roga»

. [TocTaHoBJIeHHE TJIABHOTO TOCYIapCTBEHHOro canutapHoro Bpada Poccum ot 28.09.2020 CIT 2.4.3648-20, CanurtapHble IpaBuiia

I'maBHOTO TOCynapcTBeHHOro canutapHoro Bpada Poccun ot 28.09.2020 No28 «O6 yrBepxaenuu canutapubix npasui CII 2.4.3648-20 «CanuTtapHo-
SMUIEMUOJIOTHYECKUE TPEOOBaHUS K OpraHU3alMsIM BOCIUTaHUs U o0ydeHus. OTAbIXa U 03I0POBIICHUS IETEH U MOJIOJIEKU»

° [Tucemo Munob6puayku Poccum ot 18.11.2015 1. Ne 09.3242 «Meroanueckue peKOMEHIAIMH 110 MPOEKTUPOBAHUIO JOTIOTHUTEIBHBIX
00IIepa3BUBAIOIINX MTPOrpamMM (BKJIFOYAsi Pa3HOYPOBHEBBIE TPOTPAMMBI )»
. [TocranoBnenne AnmuHuctpauuu Anraiickoro paiiona Anraiickoro kpast ot 11.04.2019 r. Ne 552 «O6 yrBepxknenuu I[lonoxenus o

NepCOHU(UITUPOBAHHOM JIOTIOJIHUTEILHOM 00pa3oBaHUH JieTell B ANTaiickoM paifoHe»
. YcraB MBOY «Atickas COLL»
3anarus mporpaMMmal NpCAHA3HAUYCHBI 1JIA 06y‘-IaIOHII/IXC$I, JKEJIarImux erIY6I/ITB 3HaHUA I10 XUMUH.

JaHHbIi Kypc conmpoBoxaaeT y4eOHbIN npeaMeT “Xumus”. OH Takke MOXKET ObITh MCIIOJIB30BaH Ul PACHIMPEHUs U YIiyOJIeHus: MporpaMm
npearnpo@uIbHOro 00y4eH!sl 10 XUMHUHU U IIOCTPOSHUS MHIMBUyaJIbHBIX 00pa30BaTEIbHbIX TPACKTOPUN yUaIIUXCS, MPOSIBISIIOIINX UHTEPEC K HayKe.

[TporpammMa nmocTpoeHa TakuM 0Opa3oM, YTO MO3BOJISET PACIIUPUTh U YIIIyOUTh 3HAHUS YYaIIMXCsl IO BCEM OCHOBHBIM pa3jieiaM IIKOJIbHOTO
Kypca XMMHUH OCHOBHOM ILIIKOJIBI, @ TaKXKe JIMKBUIUPOBATh BO3MOXHBIE Npolenbl. CoaepxaHue Kypca NpeaHa3sHaueHo Jis OBJIaJCHNUS TEOPETUUECKUM
MaTepHaioM U OTPaOOTKU MPAKTUUYECKUX HABBIKOB PELICHUS XMMUYECKHX 3a/1a4.

HanpagJieHHOCTH 00pa30BaTeJIbHON IPOrPaMMbl: €CTECTBEHHOHAYYHAs.

HoBu3Ha 1omomHUTENFHONH 00pa30oBaTeIbHON MPOrpaMMBI TPEIIOoIaraeT HOBbIE METOAMKH IMpenojaBaHus (MCIOIb30BaHUE Pa3HOOOPa3HbBIX
IIO3HABAaTCJIIbHBIX chyauHﬁ-3aﬂaq, METOJ] KJIFOYUEBBIX BOIIPOCOB, IMTOCTAHOBKA HpO6J’IeMBI WK CO3JaHHuEC HpO6J’IeMHOI\/II CUTyaliuu, MCETOJ HWHBCPCHUU
(oOparmieHus), OpueHTUPOBAHHBIN HA TIOMCK UAEH PEIICHNs] TBOPYECKOM 3aa4i B HOBBIX, HEO)KUAaHHBIX HAITPABJICHUSIX ).

AKTyaJII)HOCTI) JAHHOI'0 Kypca o6ycn013neHa TEM, 4YTO B IIporpamMmax OCHOBHOM HIKOJBI HE OTBOJAUTCA OOITOJHUTCIBHOC BpEMsS Ha PCUHICHUC
3ajay, B TO XK€ BpeMsl YMEHHUE PelIaTh 3aJauu SBJSETCS YHUBEPCAIBLHBIM U MOXET OBITh MCIOJIb30BAHO O0YYAIOUIUMHUCS HE TOJIBKO HAa YPOKaX XHUMUH,
HO W TpU peuleHHH 3aJady No MaTemaruke W ¢usuke. PemieHue 3agad CIyKUT CpPEACTBOM JJII OCMBICIIEHUS, YITyOJeHHs U 3aKperuieHUs
TeopeThyeckoro marepuaia. Ilpu perenuu 3a1au y ydamuxcsi BbIpabaThIBa€TCsl CaMOCTOSITEIbHOCTD CYKACHUH, YMEHUE NPUMEHATh CBOU 3HAHUS B
KOHKPCTHBIX CUTyallusiX, pa3BUBACTCA JIOTHYCCKOE MBIIJIICHUEC, IMTOABJIACTCA YBEPCHHOCTh B CBOUX CHUJIAX.



ITeqarorn4eckas nejeco00pasHOCTD 3aKJIIOYAETCS B TOM, YTO IIPEAIIONIAracMbli KypC UMEET MPEXKAE BCErO MPAKTUYECKYIO HAIPABICHHOCTD,
TaK KaK IpCaAHasHA4YCH HE CTOJIbKO JIA q)OpMI/II)OBaHI/ISI HOBBIX XHMHYCCKHUX 3H21HI/II>1, CKOJIbKO IJIA pa3BUTHUA XHUMHYCCKHX yMeHI/Iﬁ 1 HaBBbIKOB.
N3yuenue Kypca npeanoaraeT peajgbHyro IOMOLIb yYallluMCs B IOATOTOBKE K OJIMMIINAAAM, a B OyyIlleM K UTOrOBOM aTTecTaluHy.

[IporpamMa opueHTHpOBaHA Ha YIiyOJeHHWE M pacIIMpeHHue 3HAHUM OOydYalolMXcs, pa3BUTHE HHTEpPeca K XUMHH M OOydeHHUIo, Ha
IpUOOpETeHNE IMPAKTUYECKMX HABBIKOB, HAa PA3BUTUE SKOJIOTMYECKOH KyNbTypbl OOYy4YaroIIMXCsl, OTBETCTBEHHOTO OTHOIIEHUS K MpHpoOJE, Ha
MMOATOTOBKY K OJIUMIIMAAaM W BBIITYCKHBIM 3K3aMCHAM.

Hesb: cucTeMaTu3upoBaTh U YIIIyOUTh 3HAHUS yYallMXCs O BUJAX XUMUYECKUX PEAKIMNA B OPraHMYECKOW U HEOPraHUYECKOH XUMUH.

3agauu:

1) cpopmupoBaTh 1 yriryOUTh 3HAHHS YYAIIUXCSl [10 OPraHUYECKON M HEOPraHUYECKON XUMUH;

2) mpoAOKUTH (OPMHPOBAHME HA KOHKPETHOM Yy4eOHOM Marepuane YMEHHH: CpaBHHBATh, aHAJIU3UPOBAThb, COTMOCTABISATH, BBIWICHSTH
CYILIECTBEHHOE, CBSI3HO, TPAMOTHO U JI0Ka3aTeJIbHO M3JIarath y4eOHbII MaTepual (B TOM YHCJIE M B MHUCbMEHHOM BHJIE), CAMOCTOSATEIBHO IPUMEHSTD,
IOIIOJIHATE U CUCTEMATHU3UPOBATHL 3HAHUSA, a TAKIKE OOBSACHATE JOCTYIIHBIC 0606HI€HI/I$[ AUATICKTUKO-MAaTCPHUAIIMCTUICCKOI'O XapaKTepa,

3) pa3BUTh UHTEIIEKTYyaJIbHbIE TBOPUYECKHE CIIOCOOHOCTH yUaIluXCs;

4) pa3BUTh HHTEPEC K U3YUEHUIO XUMHUH [T OCO3HAHHOTO BBIOOPA PO ECCHu.

MeToabl 00yueHHs1: CJIOBECHO-MIUTFOCTPATUBHBIE METOABI, METO/IbI AU hepeHInpOBaHHOIO O0YUEHHUS.

®opmbl 00yUeHHS: YPOK-JIEKIIHSI, YPOK-CEMHHAP, YPOK-TIPAKTUUECKOE 3aHATHE.

Bospact perel, y4acTBYHOIIMX B peaju3allM¥ JAHHOH JONOJHUTEIbHOH o0pa3oBaTeabHOl mporpammbl. [Iporpamma azapecoBana
oOyuarorumcest 15-17 mer.

Bo3pacTHble 0COOEHHOCTH JieTel, y4acTBYIOILIUE B pean3alii IpOrpaMMbl.

Jetu noapocTkoBoro Bo3pacra 15 -17 neT BKIIOYAIOTCS B KAUECTBEHHO HOBYIO CUCTEMY OTHOILIEHUH, OOIIEHUs C TOBApPUILAMU U B3POCIIBIMU B
IIKOJIE, B OOIIECTBEHHBIX OpraHu3ausx. M3mensercs u pakTHUECKOEe MECTO B CEMbE M CPEIM CBEPCTHUKOB. Y MOJPOCTKA 3HAUYUTENILHO pacIIupsieTcs
cdepa AesTeIbHOCTH, 3HAYUTENIbHO YCIOKHSIOTCS €€ BUIbI U (POPMBL.

Cy1ecTBeHHOM 0COOEHHOCTBIO CTapILero NoapocTka, 15 net, ocraercs ocodas opMa MO3HABATENBHOM 1EATEIbHOCTH, aKTUBHO CcOYeTaeMast C
MMPONU3BOJUTCIIBHBIM TPYAOM. OTO HMMeEET BaKHOE 3HAa4YCHUC, KaK 1A BBI60pa moaApOCTKaMHU npoq)eccpm, TaK W IJIA BI:Ipa6OTKI/I IOEHHOCTHBIX
opueHTanuii. iMest yueOHO-ipodecCHOHANBHBIN XapaKkTep, 3Ta JesITeIbHOCTb, C OJJHON CTOPOHBI, TPHOOPETAET IIEMEHTHI UCCIIEA0BAHUS, C APYTrOon —
MIOJIy4aeT OIpeIeTICHHYIO HallPaBICHHOCTh Ha pHoOpeTeHne npodeccuu, Ha MOUCK CBOEro MECTa B KU3HU

KpeatuBHBIN MOIX0/ CO37a€T MHOKECTBEHHOCTh BapHaIliii TPy BBHIOOPE 1€, MOTHBOB, CPEJICTB UX JOCTIKEHHS. [ MOKOCTh, TBOPUYECKOCTH
MBIIUIEHHUS TO3BOJISIET YXOAUTH OT 3aCTPEBaHMS HA HepelaeMoil mpobaemMe Wi SMOLIUH, COXPaHssl TICUXHUUECKOE 310pOBhE MOJPOCTKA U TapaHTHPYs
ABUXKCHUC B PA3BUTHHU.

Cpoxk peanuzauun: 2024 — 2025 y4eOHbl1ii roa.

DopMBbI U PEKUM 3aHATHH.

ITporpamma paccuntana Ha 34 yaca. 3aHATHS IPOBOAMUTCA B TEYEHHE rojia 10 | yacy B HEZEIO.



®opMbl 3aHATHIA: TPYNIOBas paboTa, cCaMOCTOSITENbHA pad0Ta yyalluxcs ¢ HCIOIb30BAHUEM COBPEMEHHBIX MH(MOPMALMOHHBIX TEXHOJIOIUH,
WHAMBUyalbHAsT paboTa, OTYET O peméHHBIX 3anadax. JlaHHble (opMBI pabOTHI AAIOT JAETIM BO3MOXKHOCTH MAaKCHUMAJIBHO MPOSBIATH CBOIO
aKTUBHOCTb, N300pEeTaTe/IbHOCTh, TBOPUYECKUM U MHTEIUICKTYAIbHbIM OTEHINAT U Pa3BUBAIOT UX YMOLMOHAIBHOE BOCIIPUSTHE.

Yuammecs 101KHBI 3HATD:

- CTENECHb OKHMCIEHMS; TEIUIOBOH 3(P(PEeKT 3HIO0TEPMUYECKUX U IK30TEPMHUECKUX PEaKIHif; 3aBUCUMOCTb CKOPOCTH PEAKLUU OT YCIOBHH €€
MMPOTCKAHUSA; MCXAaHHU3M I'OMOT'CHHOI'O U I'CTCPOrCHHOr0 Karajani3a; yCJIOBHUA CMCUICHUA XHUMUYCCKOTO PABHOBCCH, Knaccmbmcaumo HCOPraHN4YCCKUX
BEIIIECTB; MEXaHU3M JIEKTPOIUTUYECKOH AMCCOLMAlMY B pacTBOPaxX M paciijiaBax 3JIEKTPOIUTOB; XUMHUUECKUE CBOMCTBO KHUCJIOT, COJIeH, OCHOBAHUH B
CBETE€ TEOPUH DIICKTPOJIUTHUYECKON AMCCOLMUAINU; KIACCH(PHUKAINIO OKUCIHUTENIBHO- BOCCTAHOBUTEIBHBIX peakiuil, BiusHue Ha xapakrep OBP
KOHIIGHTPALMU BEIIECTB, CPEAbl PACTBOPA, CHJIBI OKUCIMTEISI M BOCCTAHOBUTENS, OTIMYUSA MPOAYKTOB PEaKIUH 3JIEKTPOJIM3a BOJHBIX PAaCTBOPOB U
pacmiaBoB COJIEH U LIEJI0Y€e; CBOMCTBA U CIIOCOOBI MOJIyYE€HUS OPraHMYECKHUX BEIIECTB.

Yyammecs 101KHbI yMETh:

- HNPUMCHATH CICAYIOIIHUC TIOHATUA: OBJICKTPOOTPULATCIBHOCTb, CTCIICHb OKHCJIICHHA, OKHCINUTEIILHO-BOCCTAHOBUTEIIHLHBIN nmponecc,
JIEKTPOIUTUYECKAs AUCCOLIUALINS;

- COCTaBIIAATh YPaBHEHUs XMMHUYECKMX PEAKIMM, XapaKTepU3YIOIE CBOWCTBA COCIMHEHHUN; TEPMOXUMUYECKNE YPABHEHUS; MOJIEKYJSIPHBIC U
VOHHBIE YpaBHEHUsI XUMHUYECKUX peakiuii; ypaBHeHUss OBP MeTonoMm 3nekTpoHHOro OanaHca U METOAOM IOJIypeakiuil; ypaBHEHHsI OKUCIUTEILHO-
BOCCTAaHOBUTEJIBHBIX MPOLECCOB IMPU THUIPOJM3E PACIUIABOB COJEA M MIEIOYEH, BOJHBIX PACTBOPOB KHUCIOT, IIEIOYEH W COJEH; COCTaBJISATH
TEHETUYECKHUE IIETIOYKHU, XapAKTEPU3YIOLIUE CBSI3b HEOPraHMYECKUX U OPraHUYECKUX BELIECTB.

- OIIPENIENSATh; TEIIOBOM 3 (PEKT peaklny; CKOPOCTh PEaKUu 0 U3MEHEHHIO TEMIIEpaTyphl; U3MEHEHHE CKOPOCTU PEAKIIMU B 3aBUCUMOCTH OT
YCIIOBU; HAPaBJIEHUE CMELICHHUS] XUMUYECKOTO PAaBHOBECHSI B 3aBUCUMOCTH OT YCJIOBHI; CTENIEHb AMCCOLUALNY BEIIECTBA; KOHCTAHTY IUCCOLIMALINAN;
ko3¢ duLneHTsl Ipu cocTaBieHUM ypaBHeHH OBP; BoccTaHOBHUTENb M OKUCIWTENb; PEAKLUIO CPEIbl MPH THUAPOJU3E COJEH; COCTaB BEILECTB,
00pa3yIoIIMXCs IPH AMEKTPOIU3E PACTBOPOB M PACIUIABOB ILEI0YEH U COJIeH, BOAHBIX paCTBOPOB KUCIIOT;

- p€laTth 3aa4M M0 TCPMOXUMUUCCKHUM YPAaBHCHUAM,; Ha BBIYUCIICHUC CKOPOCTH XUMHYECKOH pPCaKun M0 KHHETHYECKOMY YPAaBHCHUIO; BECTU
pacueTsl 10 YpaBHEHHUAM OKHCIUTEIBHO-BOCCTAHOBHTEIBHBIX PEAKLIMM.



Conep:xkanue Kypca

1. Knaccupukanusi XuMudeckux peakumii. 14 yacos

Tunel XUMHUYECKUX peaklMii B HEOpraHM4ecKod M opranudeckoil xumuu. Kraccubukanus XMMHUECKUX PEAKIMM M0 U3MEHEHHIO CTEIEeHU
OKHCJICHHS, [0 YUCIIy ¥ COCTaBY MCXOAHBIX U 00pa3yIOUIMXCs BEIIECTB, MO TEIIOBOMY 3(dekry, mo nmpusHaky o0paTuMoCcTH XUMHUECKUE PEaKIUH B
OpraHMYecKOl XHUMHUU (peakUMHu MPUCOCTUHEHUS-TUIPUPOBAHKUE, THJIPOTAJIOT€HUPOBAHKME, TallOTEHUPOBAaHUE, NOJUMEpU3aln), (peakuuu
OTIICTUICHUS-ACTUPUPOBAHNE, JeTUApATallis, ACTUAPOXIOPUPOBAHNE, TEPMUUYECKOE paclierieHue), (peaknuu uzomepusanuu). ObOpaTumbie U
HeoOpaTHMble XUMUYECKHE peakinu. XUMHYECKOe PaBHOBECHE U YCIIOBHUA ero cMmemleHus. Koncranta xumudeckoro paBHoBecus. TemnoBoii addext
XUMUYECKON peakuuu. DHAOTEPMUUYECKUE U IK30TEPMHUUYECKHE XUMHUUYecKue peakiuu. CoxpaHeHHE M TMPEBpALICHUE HHEPTUM MPU XUMHUUYECKHUX
peakuusx. [lonatrue o ckopocT XUMUYeCKON peakuuu. @akTopsl, BIUSIOLIME HA U3BMEHEHUE CKOPOCTU XUMMUYECKON pEaKIUU.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH: MEXMOJIEKYIISIPHBIC, BHYTPUMOJICKYJIIPHBIE, TUCTIPONIOpIUOHUpOoBaHUs. CTENeHb OKUCIICHHUS.

Baxxueiimue okucnutenn u BoccTaHoBUTENH. OCOOEHHOCTH OKUCIUTEIHbHON aKTUBHOCTH a30THOM U CEPHOM KUCIOT.

[Topsiiok cocTaBiieHrs ypaBHEHUN OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM JIEKTPOHHOTO U 3JIEKTPOHHO-UOHHOTO OajaHca

2. PacTBOpBI. DJIEKTPOJUTHYECKAS TUCCOIUAIUSA. 9 YACOB.

[Tonsitue o pactBopax. [Ipoiecc pacTBopeHus. DIEKTPOIUTHIECKAS TUCCOIMAIMS HEOPTAHMUYECKUX U OPTraHUYECKUX KUCIIOT, IIEJI0UeH, COJeH.
Crenens aucconuanuu. Juccounanus Boasl. Bogopoauslii mokaszarens. Peakiiny HOHHOr0 0OMeHa B BOJIHBIX pacTBOpax 3JeKTpoiuToB. CocTaBieHue
WOHHBIX ypaBHEHUH. [ Uapoau3 coneil. DIeKTpoau3 pacTBOPOB U PACILUIABOB COJIEH.

3. Peakunuu, xapakTepu3yWIlHe OCHOBHbIC CBOHCTBA M CHOCOOBI MOJYYEHHUSI: YIJEBOAOPOIOB, KHCJIOPOAOCOAEPKAIMUX W
a30TCOoePKAMMUX COCAUHEHH . S YacoB.

CBoiicTBa U CMOCOOBI TIONYYEHUS YIIeBOJIOPOAOB: (AnKaHOB, AJkeHOB, AINKHHOB, ApeHoB). CBoiicTBa M CHOCOOBI TONyYEHUS
KHCJIOPOJIOCOIEP KAINX U a30TcoAepKamux coenuHeHuit: (CnuproB, AIbIeruioB U KeToHOB, KapOoHOBBIX KUCTOT, CI0XKHBIX 3(UPOB, AMUHOB H
AMMHOKHCIIOT).

4. 'eHeTH4ecKasi CBSA3b HEOPTAHUYECKUX U OPraHUYECKUX BellecTB. 6 4acoB.

['eneTnueckasi CBA3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.



YyeoHo-TeMaTHYeCKHIil IJIaH

Ne Tema 3ansaTus KounvecTBO yacoB
n/n
Teopus IIpakTuka
1 Knaccugukaius XuMHUECKUX Peaklnil. 7 7
PactBopbI. DeKTpoIUTHYECKAS TUCCOIUAIINS.
2 5 4
Peakuuu, xapakTepu3yrolire OCHOBHbIE CBOMCTBA U CIIOCOOBI MOTYUYEHUS:
3 YTIIEBOJOPOAOB, KUCIOPOIOCOACPKAIIMX U a30TCOACPIKAITUX COSTUHEHUN. 3 2
['eneTnyeckasi CBA3b HEOPraHUYECKUX U OPTAaHUYECKUX BEIIECTB.
4 3 3




TemaTn4eckoe IJIAHUPOBAHHE Kypca.

Ne Koauuecmeo Hcnonvzosanue ooopyoosanun « Touku pocmay
Ha3zeanue memoi
n/n uacoe

1. Knaccupukanus Xumuyeckux peakuuii. 14 yacos

1 | Tumbl XUMUYECKUX PEAKIIUN B HEOPTaHUYECKON XUMHUH 1 DNEeKTPOHHBIE TAOIUIIBI U TIAKATHI

2 | Tumbl XUMHYECKHUX PEaKIUil B OPraHNIECKOH XUMHH. 1 DNEKTPOHHBIE TAOJIULBI U MIIaKaThI

3 | Tumbl XUMHYECKHUX PEaKIUil B OPraHNIECKOH XUMHH. 1 DNEKTPOHHBIE TAOJIULBI U MIIaKaThI

4 | OOparumble 1 HeOOpaTUMble XMMUUYECKHE PEAKIIMH. XUMUYECKOE 1 Habops! xuMHUeCKHX BEIIECTB, JJabopaTopHas
pPaBHOBECHE U YCIIOBHS €TI0 CMEILLECHUS. nocyza.

5 | TennoBoil apdexT xumnueckon peakuu. CoxpaHeHue u 1 XUMUYECKUE peakTUBbI, MPOOUPKH, AeprKATEIH,
IIPEBPALICHUE SHEPTUU IIPU XUMHUYECKHUX PEAKIIHAX. cnupToBKa. Jlatunk pH.

6 | TemnoBoii s ekt xumuueckoi peakuuu. CoxpaHeHHe U 1 HaGopb! xuMHUeCKUX BEIIeCTB, JabopaTopHas
MIpEeBpalIeHHe SHEPTUU NPU XUMHUECKUX PEaKIIUsX. nocyza.

7 | IloHsTHE O CKOPOCTH XUMUYECKOI peakiy. DaKkTopbl, BAUSIOIIUE HA 1 XUMHUECKUE PEaKTHBBI, IPOOUPKH, JEpKaTelu,

W3MEHEHUE CKOPOCTH XUMHUUYECKON peakInu. criuproBka. Jlatumk pH.



10

11

12

13

14

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH: MEXMOJIECKYIISIPHBIE,
BHYTPUMOJIEKYIISIpHBIE, TUCTPONOpIHOHUpoBaHus. CTerneHb
OKHCIJICHHUS.

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pCaKknuun: MCKMOJICKYJISAPHEIC,
BHYTPUMOJICKYJIAPHBIC, TUCITPONIOPLIUMOHHUPOBAHUS. CreneHb
OKHCJICHHA.

TpeHI/IHI‘ I10 PACCTAHOBKC CTCIICHU OKHCJIICHUA B HCOPTraHUYCCKUX
COCIUHCHUAX.

TpeHuHT 110 pacCTaHOBKE CTENEHU OKUCIIEHUS B OPraHUYECKUX
COCTUHEHUSIX.

Baxxueiimue oxucnurenu u BocctaHoBuTenn. OcoO0eHHOCTH
OKHCJIMTEIbHON aKTUBHOCTH a30THOM M CEPHOM KHUCIIOT.

HOpHI[OK COCTaBJICHUA ypaBHeHI/Iﬁ OKHCIINTCIBHO-

BOCCTaAaHOBHTCIIbHBIX peaKIII/Iﬁ MCTOJOM BJICKTPOHHOT'O M 3JICKTPOHHO-

WOHHOrO OanaHca.

TpeHUHT 0 COCTABJICHUIO YPABHEHHI OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKuHﬁ MCTOIOM 3JICKTPOHHOT'O U 3JICKTPOHHO-

WOHHOrO0 OanaHca.

DNIEeKTPOHHBIE TAOIUIIBI U TJIAKATHI

BHCKTpOHHHe Ta6J'II/ILIBI U I1JIaKaThbl

DNEeKTPOHHBIE TAOIUIIBI U TJIAKATHI

DNEeKTPOHHBIE TAOIUIIBI U TJIAKATHI

Habopbl XuMHUYECKUX BEIIECTB, JabopaTopHast
nmocyza.

XUMUYECKUE peaKTUBbI, MPOOUPKH, AeprKaTENH,
criuproBka. Jlatuuk pH.

DNEeKTPOHHBIE TAOIUIIBI U TIAKATHI



15
16,
17

18,
19

20,
21.
22,

23.

2. PaCTBOPLI. 3HeKTp0JII/ITH‘leCKaH AHCcCoranus. 9uacos.

[Tonsitue o pacrBopax. [Ipouecc pactBopeHus. 1
DJIEKTPOJIMTHYECKAS JUCCOIMAIINS HEOPTAHUYECKUX U OPraHUYECKUX 2
KUCJIOT, IIeJiouei, coyieii. CTeIeHb TUCCOIUAIIH.

Peakiiuu noHHOTO OOMEHA B BOJHBIX PACTBOPAX JIEKTPOIUTOB. 2
CocraBiieHrE HOHHBIX YPaBHEHUM.

[Muaponus coseit. DIEKTPoIU3 PACTBOPOB U PACILIABOB COJICH. 2
TpeHUHT 110 COCTABJIICHUIO YPABHEHHUM THIPOIIN3A. 1
Pemenue 3aganuii o COCTaBICHUIO PEAKIIUNA AIIEKTPOIIN3a OKCHJIOB, 1

CoOJIeil, KUCIOT, OCHOBaHHI.

JlaTuuku 31eKTPONpPOBOIHOCTH, TEMIIEPATYPHBIA,
JATYHUK 3JIEKTPOINPOBOAUMOCTU

Hatuuk pH, xumuyeckue peakTUBHI,
nabopaTopHOe 000pyIOBaHUE.

JlaT4MKHy 31EKTPONPOBOAHOCTH, TEMIIEPATYPHBIH,
JATYUK SJIEKTPOIIPOBOAUMOCTH

Jartunk pH, XuMHueckue peakTUBBI,
nabopaTtopHoe 000pYyJOBaHHE.

JlaT4MKHy 31EKTPONPOBOAHOCTH, TEMIIEPATYPHBIH,
JATYUK DJIEKTPOIPOBOAUMOCTH

Jartunk pH, XuMHueckue peakTUBEI,
nabopaTopHoe 000pyI0BaHUE.

3. Peakunn, XapaKTEPU3yrIue OCHOBHBIC CBOICTBA M CIIOCOOBI MOJIYYCHHUSA: YIVIEBOAOPOA0B, KUC/JIOPOAOCOACPKAIIMNX M a30TCOACPKAIIUX

24,
25.

26,
217,
28.

CBOICTBa M CTIOCOOBI MTOTYYEHHUS YTIEBOIOPO/IOB.

coeIMHEeHM. 5 JacoB.

CaoiicTBa U c110cOObI MOIYYEHHSI KUCIOPOAOCOIEPKALIUX U 3

a30TCOJICPKALLUX COETUHEHUI.

JlaTurky TeMIiepaTyphbl, CIIUPTOBKA, PUOOP ISt
nostydeHus rasos. [latunk pH

JlaTurky TeMIiepaTyphbl, CIIUPTOBKA, PUOOP TSt
nostydeHus razos. [latuuk pH

4. I'eHeTH4ecKkasi CBSI3b HECOPIraHMYECKHUX U OPraHUYeCKUX BelecTB. 6 yaca.



29- | 'enernueckas CBsI3b HEOPraHUYECKUX M OPTaHUYECKHUX BEILECTB. S) DJeKTpoHHbIe TabauIbI U Tu1akatel. JlaTank pH
33.

34. | 3a4€THBIH ypOK. 1

Bcero 34 gyaca



Jlureparypa

. AxMeToB M.A. Pemienue 3a1a4 moBeIeHHON TpyaHOCTH // Xumus B 1mkoite.2005. Ned4, C. 56-58.

. benseB H.H. O cucremHOM noaxojie K pemeHuto 3aaa4 / Xumus B mkoine. Ne5. C. 60—61.

. becntanos I1.1. [Ipaktukym mo meroauke ooydeHus xumuu B cpeaneit mkode / [1.U. becrramos. M.: Jlpoda, 2007. 222 c.
. Bunorpagosa H.A. Yuum pemats pacuetnsle 3a1auu // Xumus B mkose. 2004. NeS. C. 54-56.

. Bocko6oitnukosa H.I1. CpaBHUTE U TOYYBCTBYITE pazHuIly (K pemieHuto 3aaa4) / Xumus B mikone. 2003. Ned. C. 41-45.
. I'abpuensn O.C. Hacronbhas kaura yunrens. Xumus 8 kinacc. M.: Ilpoda, 2002. 410 c.

. 'epyc C.A. ANropuTMUYECKHI MMOAXO0/ K PEIICHUIO0 TUIIOBBIX pacueTHBIX 3a1a4u // Xumus B mkoie. 1996. Ne3. C. 46-48.
. I'y3eii B.B. O cucreme 3aia4 u 3a1a4H0oM 1o1xo/ie K oOyuenuto // Xumus B mkoire. 2001. Ne8. C. 12-18.

. Epoxuna I'.H. Kak mb1 00yuaem perienunto 3aaad // Xumus B mkosue. 2001.Ne7. C. 59-61.

0. Eperrun J1.I1. MeToauka pemeHus 3a1a4 o XUMuH: yae0. moco0. s neauH-toB. M.: [Ipocsemenwne, 1989. 174 c.

— O 0 1N DN KW

MeToan4eckoe odecrnieueHue 00pa3oBaTeJILHONH MPOrPaMMBbI

MeToauueckre peKOMEHIaluU «AJTOPUTMBI PEIIEHHs pACUETHOM 3a1auMl 110 XUMHUN».

Mertonuyeckoe nocodue «lIpumMepsl pereHus: pacCueTHbIX 3a4a4».

JunakTuueckne mocoOust — TECThI, MPAKTUUECKUE 3a/1aHus, YIIPaKHEHUS, 3a/1a4u.

MeTtonnyeckue peKOMEHAAINU [0 PEIICHNIO PACUETHBIX 3a/1ad 0 XUMUHU.

VYu4eOnsiit Buneokypc. PC-DVD. «Xumus. Pemaem 3agaun.

6. Xwummus. 8 kiacc. DnexTponHoe npuioxenne kK yaeOnuky I'.E. Pymsuruca, @.I'. ®enpamana /1CD/ (B xomIuiekTe ¢ yaeOHHKOM)
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