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IosicHuTeIbHAA 3aIIUCKA.
Hanpagnennocmos 00pazosamenvbHoil npozpammol

EcrecTBeHHO — Hay4Hasi HANPaBJIECHHOCTh 00pa30BaTENbHON MporpaMMbl. OKpYy’KaroIUil MUpP MOCTOSHHO U3MeHseTcs. Beé Goublie pa3nuuHbIX
BEILIECTB NMPOHHUKAET MPAKTHYECKU BO BCE OOJACTH YEIIOBEYECKOM NESATEIbHOCTH, POJIb XMMUYECKUX 3HAHHHA CTAHOBHUTCS OYEBUIAHOM, U IIEHHOCTh MX
MOCTOSTHHO BO3PACTAET, TaK KaK MMEHHO OHHM B 3HAYMTEJIHLHON CTEIIEHH MOTYT OOECIEYHTh SKOJIOTMUECKH TPAaMOTHOE OTHOIIEHHE K MPUPOJE M YMENoe
oOpallieHue ¢ BeIIecTBaMU B JIIOOBIX YCIOBHSIX JKM3HH M TpyJAad. 3HAHHUE XHMHUHU COBEPILIEHHO HEOOXOJMMO CIEIMAIMCTaM OOJBIIMHCTBA OTpaciei
HApOJHOro XOo3stiicTBa. [1yOoKOoe HM3ydyeHHEe OCHOB XMMHMHM OUYCHb BAXXHO OyAyIIMM BpauaMm st Oojiee TOJHOTO OCBOCHHUSI OMOJIOTWH, OMOXMMHH,
¢dusnonorun, GapmMaKkoIOrui;,; XMMUKaM-TEXHOJIOTaM, HH)KeHepaM-OMOTEXHOIOraM, BOSGHHBIM CIIEIMAIMCTaM, arpOHOMaM, BETEpUHAPaM U T. [I.

B npupone m TeXHMKE 4Ype3BBIYANHO PacHpOCTPaHEHBbl OKHCIUTEIbHO-BOCCTaHOBUTENbHBbIE peakiuu (OBP). C HuMM CBs3aHBl NPUPOIHBIE
MpoIecChl 0OOMEHa BEIIEeCTB, OpoXkeHus, (POToCHHTE3a, KPyrOBOPOTa BEILECTB B MPUPOJE. DTU PEaKIMy MOXKHO HAOMIONATh MPU CTOPAHUM TOIUIMBA, B
Ipoueccax KOppO3UMHM METALIOB, MPHU 3JIEKTPOIN3E U BbILIaBKE METAUIOB. C MX MOMOIIBIO MONYYarOT IIEN0YM, KUCIOTHI U MHOTHE APYTUE LIEHHbIE
XUMHUYECKHe BerecTBa. OKUCIUTEIbHO-BOCCTAHOBHUTENILHBIE PEAKIMU JIeKaT B OCHOBE IMPEOOpa3oBaHMsS XUMHUYECKOW SHEPTUH B SJIEKTPUYECKYIO B
raJbBaHMYECKUX U TOIUIMBHBIX 3JieMeHTaX. Takum oOpa3om, OBP cocTaBnsioT OCHOBY >KHM3HH Ha 3eMie.

Hoegu3sna, akmyanvrnocms, nedazo2uiecKkasn ueaecooopasnocms 00pa3oeamenbHoll RPOZpammol

OBP u3y4aror B 00s3aT€IbHOM Kypce XMMHU HEJOCTATOYHO IMOJHO: HE PacCMaTpUBACTCS MX KJIACCU(UKAIMS, COCTABICHHE YPAaBHEHUNH METOAOM
ANIEKTPOHHO-MOHHOTO OajlaHCca, KOJMYECTBEHHBIE XapaKTEPUCTUKU OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX TPOIIECCOB; M0 BHUMAHHS YIEISETCS BOIPOCaM
BIMSIHUSA CpElbl HAa XapakTep MPOTEKAaHUs 3TUX PpEeaKLUil, OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIM cBOMCTBaM coenuHeHuil cepbl (IV) u cepnr (ID),
Maprasia, XpomMa, nepokcuaa Boaopona. Tema «OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIMNY) Ba)KHA, U B TO K€ BPEMS €€ M3YUYCHUE BBI3BIBACT Y
yYalmxcs onpeaeseHHble TpyAHOCTH. OCOOEHHO CI0KHO BOCHPUHHUMAIOTCS YYAIIMMHUCS OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIMU B OPraHUYECKON
XUMUHU.

Tema «DnexkTponaus» B IIKOJIBHOM Kypc€ XMMHUHU H3y4daeTcs MOBEPXHOCTHO, HECMOTPSI HAa TO, YTO SIBJISETCS OCHOBOM JUIsl MOHMMAaHUS MHOTHMX
IIPOLIECCOB OKPYKAIOIIET0 HAC MUpA.

OTOT KypC IJIAHOMEPHO OCYIIECTBISET MOATOTOBKY oOydwaronmxcs K crade EI'D, KOTOpbI Ha COBPEMEHHOM 3Tare SIBISCTCS aKTyalbHBIM IS
KaX/10T0 IIKOJIbHUKA.

Llenv oopazosamenvhoit npocpammoul

[ToBbIlIeHHE KOMITETEHTHOCTEH ydaliuxcst B 00JacTH 3HaHUH 00 OKHCIMTENbHO-BOCCTAHOBUTEIBHBIX TMpOIEccax, UX POJHM B NPHUPOAE U Tpak-
TUYECKOM 3HAYCHUH.

3aoauu oopazoeamenvHoil NPOZPAMMBbL

Obyuarowman: ymvertb npeackaspiBaTh TeueHne OBP, ucrosnb3oBath pasnuuHbie crnocoObl coctaBiaeHusst OBP, mpoBoaAuTh XMMHYECKHE peaKIiH
MEXIY OKHCIMTENSIMH M BOCCTAHOBUTEISMH B PA3IMYHBIX Cpelax, OOBSICHATH CYIIHOCTh 3JIEKTPOJIHM3a pAaCIUIaBOB U PACTBOPOB, COCTABIAThH
COOTBETCTBYIOIIHME YPaBHEHHS PEAKLIUi, periaTh KOMOMHUPOBAHHbIE 3a/1a4H.



Pazeusaroujan: pa3BuBaTh JIOTHYECKOE MBIIUICHUE Y 00YYarOIUXCS.
Bocnumamenwvnas: GopMUpOBaThH MPEACTABICHUE O HAYYHOW KapTUHE MHpA.

OmnuuumensHsle 0codeHHOCMU 00PA308aMENIbHON NPOZPAMMDBL

[TporpamMmoii TpexyCMOTPEHO H3yUEHHE TEOPETUYECKUX BOIPOCOB, MPOBEICHHE MPAKTHUECKUX pPadOT, pelieHrne KOMOWHHMPOBAHHBIX 3aiad.
3aBepIaercst Kype 3aluTON UCCIe0BATENECKUX MUHH - IPOEKTOB, BHIITOJIHEHUEM UTOTOBOTO TECTUPOBAHUSL.

Jnis peanu3anuy JAHHOTO Kypca MpeiaraeTcsi UCIOIb30BaTh CIEAYIONINE MeJarorndecKue TEXHOIOTHH: TEXHOJIOTHS TpadMuecKOoro MpeICTaBICHUS
UHPOPMALIUH, TUJAKTHYECKAsi MHOTOMEPHAs! TEXHOJIOTHS, TEXHOJIOTHS TECTOBOTO KOHTPOJISl, METOJT TIPOSKTOB.

Bospacm oemeii

16 - 17 net

Cpoxu peanuzayuu o6pazosamenvHoil RPOZPAMMbL
1 y4eOHsIit rox (B KoaudecTe 68 yacoB)

Dopmbl u percum 3aHAMUI

VYuebnble 3aHaTUA 2'40 MUHYT , IEpEeMEHa 5 MUHYT.
Osrcudaemoie pesynbmamul

Obyuarowuecst 0onICHbL 3HAMb \ HOHUMAMb!
— COCTaB HEOPraHWYECKHUX U OPraHUUYECKUX OKUCIIUTENEH U BOCCTAHOBUTEIEH;
— BIMAHHE cpelbl Ha mporekanue OBP;
— BHewHue npusHaku OBP;
—  OCHOBHBIE IPOJYKTbI OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX ITPOLIECCOB;
— OB mporeccsl B )XUBOH IIPUPOAE;
— IIPOLECCHl OUYMCTKU CTOYHBIX BOJ;
—  OCHOBBI 2JIEKTPOXUMUHU.
ymemn:
— npenckassiBaTh TeueHne OBP;
—  OIpenessaTh OKUCIUTENb U BOCCTAHOBUTEIb B YPABHEHUAX XUMUYECKUX PEAKIIM;
—  HCIIONB30BaTh pa3nyHbie criocoOwl cocTaneHnss OBP;
— IMPOBOJUTH XMMHUYECKUE PEAKLINN MEXTy OKUCIUTEISIMA U BOCCTAHOBUTEIISIMH B PA3IMYHbIX CPENax;
—  OOBSACHATH CYITHOCTH 3JIEKTPOJIM3a PACIIaBOB U PACTBOPOB, COCTABIISATH COOTBETCTBYIOIINE YPAaBHEHHS PEAKLIIA;



— pemaTb KOMOMHUPOBAHHBIC 3a/1aUH;
— pacro3HaBaTh OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIE TIPOLIECCHI B )KUBOI MPUPOJIE;
— o0pabaTbIBaTh HHPOPMALIUIO TPaPUIECKH.
Hcnonvzoeams npuobpemennvie 3Hanus U yMeHUs 8 NPAKMu4eckou 0esimeabHOCHU U NOBCEOHEEHO HCUSHU OJIA:
— TOHHMAaHMA MPOOJIEM, CTOSIIUX MEePel YeIOBEUECTBOM: IKOJIOTUUECKHX, SHEPTETUUECKHUX U ChIPbEBBIX;
—  00BACHEHUS XUMHYECKHUX SBJICHHM, POUCXOSIIUX B IIPUPOJIE, OBITY M HA MPOHM3BOJICTBE;
—  YKOJIOTMYECKH I'PAMOTHOTO IOBEJICHUS B OKPYKAIOIIEH CpeIe;
— 0Oe3omacHoi paboThI ¢ BelecTBaMH B JTabopaTopuu, ObITY U Ha IIPOU3BOJICTBE;
—  OIpeneseHUs] BO3MOKHOCTH IPOTEKAHUSI XMMUYECKHX MTPEBPAILICHH B PA3JIMYHbIX YCIOBHAX U. OLEHKU WX TOCIIECCTBHIA;
—  KPUTHYECKOH OIIEHKU JOCTOBEPHOCTH XMMUYECKOH HH(POPMALIMH, TOCTYHAIOLIEH U3 PA3IMYHBIX HUCTOYHUKOB.
Cnocoowl onpeodenenusn ux pe3yibmamueHocmu
TectupoBanue.
Dopmbl no0GeOeHUA UMO206 Peanu3ayuu 00pa308amenbHOU nPoZPamMmbl
VYdacTre B KOHKYpCcax HCCIeI0BATEIbCKUX paboT.

Coaep:xaHue nporpamMmsl

Teopuss OBP. Knaccudukamuss OBP: MexMoieKkyiIspHOE OKHCICHHE-BOCCTAHOBIICHUE, BHYTPUMOJIEKYJSIPHOE OKHCIICHHE-BOCCTAHOBJICHHE,
JUCIIPONIOPLIMOHUPOBAHUE, KOHTPAUCIIPONOPLMOHUPOBAaHUE. BakHeIne BOCCTAHOBUTENN M OKUCIUTENN. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA
HEKOTOPBIX COEIMHEHHH B pa3nuuHbIX cpepax. 3Hauenue OBP B skusHenestenbHOCTH 4denoBeka. [loHATHE 00 OKMCIUTENbHO-BOCCTAHOBHTEIBLHBIX
(anexTpoaHbIX) MoTeHnuanax. Ycnosus nporekanus OBP. Merox snekrpoHHoro 6amanca. MeToll 3JIEKTPOHHO-MOHHOTO OanaHca (MOypeaKilvii).
Meron I'apcua. MeToz BaJleHTHBIX CBA3E€H. 3aBUCUMOCTb OKHCIMTEIbHO-BOCCTAHOBUTEBHBIX CBOMCTB 3JIEMEHTOB OT MX MOJIOKEHUS B NEPUOINYECKOM
cucreme 31emeHToB JI.MI. Menneneesa. Biamsnue pH cpeapl Ha OKHUCINTENBHO-BOCCTAHOBMTENBHBIA Iporiecc. OKUCINTENBHO-BOCCTAHOBUTEIIBHBIE
CBOMCTBA 2JIEMEHTA B 3aBUCHUMOCTU OT €TO CTENEHU OKHCJIEHUsS. BHyTpUMONEKyIIsIpHBIE OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE IIpoLiecchl. OpraHnyecKue
BemectBa B OBP. CymHocTh 3nekTponusza. DJIEKTpOIM3 pacIiulaBOB M PACTBOPOB HA Pa3IMYHBIX AJeKTpojax. KoianuyecTBEHHbIE XapaKTEPUCTHKH
anekTponusa. 3akoHsl Papanes. [IpakTndyeckoe NCIONIb30BaHUE AIIEKTPOIIN3A.



Tema 1. CyIIHOCTb OKMCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PeaKkuui
Jlexkuyusn

Teopust OBP (moBropenne n 06001ieHne U3y4eHHOro B o0s3aTenbHOM Kypce xumuM). Knaccudukamuss OBP: mexxmonexynspHoe OKUCIIeHHE-

BOCCTAaHOBJICHUE, BHYTPUMOJIEKYJISIPHOE OKHCJIEHHE-BOCCTAHOBJIEHHE, IUCIIPONOPLMOHUPOBAHUE, KOHTPAUCIPONOPLMOHUpPOBaHUE. BakHeilue
BOCCTAaHOBMTENN U OKUCIUTENH.

OKHUCINTENBHO-BOCCTAHOBUTEILHBIE CBOWCTBA HEKOTOPBIX COEIMHEHUH B pa3MyHbIX cpefax. 3HaueHue OBP B xkM3HeNeSITENbHOCTH UellOBEKa.
Ilpakmuueckoe 3anamue

BrinmonneHne TeCTOBBIX 3a;1aH1/11?1. MOI[GJII/IPOBaHI/Ie Pa3JIMIHBIX BUIOB rpa(pm(n 10 TEMC.
Tema 2. HanpaBienue OBP

Jexkuyusn

[ousiTre 06 OKUCIUTENEHO-BOCCTAHOBUTEIILHBIX (JIEKTPOJHBIX) OTEHIMANaX. Y cnoBus npotekanust OBP.
IlIpakmuueckoe 3anamue

Omnpenenenne BO3MOKHOCTH ITPOTEKAHNS KOHKPETHBIX PEAKIMM.

Tema 3. Metoabl coctaBjieHusi ypapHenuii OBP

Jlexkuyusn
Merton 31eKTpoHHOTO OanaHca. MeTo 3JIeKTPOHHO-UOHHOTO OaaHca (TOypeaKIiyii).
Meroa I'apcua. MeTon BaJleHTHBIX CBA3EM.

Ilpakmuueckoe 3anamue

Cocrasnenue ypasHeHuii OBP pa3nuuHeiMu MeTOgaMu.

Tema 4. MeToanbl penieHnsi KOHKYPCHBIX 32124 ¢ npumeHenueM OBP.

IIpakmuueckoe 3anamue

Pemenune pacuerHsix 3amau ¢ yuactueM OBP. Pemenne onumnuagHbiX, KOHKYPCHBIX 33Jad U OCYILECTBIIEHHE MPEBPAILIEHUN C MCIIOIb30BAHUEM
OBP.

Tema S. XuMHYeCKHH NPAKTUKYM

Hpalcmultecxoe 3aHamue
Temsi npakmu4eckKux pa60m:

1. 3aBI/ICI/IMOCTB OKHUCJIHUTCIBHO-BOCCTAHOBHUTCIIBHBIX CBOﬁCTB DJICMCHTOB OT HUX ITIOJIOKCHUA B HGpHO,Z[H‘IGCKOfI CUCTCMC DJICMCHTOB I[I/I
Menneneena.

2. Buusnaue pH cpenbl Ha OKUCINTENTBHO-BOCCTAHOBUTENIBHBIN MPOLIECC.



3. OKUCIUTEIEHO-BOCCTAHOBHUTEIBHBIC CBOMCTBA DJIEMEHTA B 3aBUCHMOCTH OT €0 CTETICHH OKHUCIICHHUSL.
4. BHyTpUMOIEKYJSIPHBIE OKUCITUTEIEHO-BOCCTAHOBUTENBHBIE MIPOIIECCHI.
5. Opranunueckue BemiectBa B OBP.

Tema 6. OBP B oprannveckoi XuMuu

IlIpakmuueckoe 3anamue
Bemmonnenue ynpaxuenuii no remam: OBP ¢ yuacTuem ajikeHOB, alKaJHeHOB, apEHOB, CIIUPTOB, ()EHOJIOB, AJIbJETHI0B, KETOHOB, KAPOOHOBBIX KH-

CJIOT, YIII€BOAOB. Pelienne onuMnmaHbIX, KOHKYPCHBIX 33]a4 M OCYILECTBIIEHHUE IIPEBpAllleHU ¢ ncrnonb3oBanuem OBP.

Tema 7. JnexTpoan3

Jlexkuyusn
CynIHOCTB 3JIEKTPOIIN3a. DIIEKTPOJIN3 PACIUIABOB U PACTBOPOB HA PANIMYHBIX AMEKTpoaxX. KolnuecTBeHHbIE XapaKTEePUCTUKH JIEKTPOIIN3a. 3aKOHbI

@apanes. [IpakTueckoe UCIIOIb30BaHUE DIICKTPOJIA3A.

IlIpakmuueckoe 3anamue
CocraBieHue ypaBHEHUI peaklnii, IPOTEKAIOIIMX HA Pa3IMUHBIX JIEKTPOJax B pacilaBax M pacTBOpax BEIIECTB. PelieHne pacueTHbIX 3a1a4 ¢ UC-

MI0JIb30BaHUEM 3aKOHOB Dapajest.
Tema 8. TectupoBanue

Ilpakmuueckoe 3anamue
BrinosHeHre TECTOBBIX 3alaHUN pa3InYHbIX BUIOB. FITOroBoe TecTupoBaHue.

MeToauueckoe odecnedeHne MPOrpaMMsbl

— PpEeKOMEHMAIIMHU IO MPOBEICHUIO Ta00PATOPHBIX U MPAKTHYECKUX padoT;
—  IMU;

— JICKLMOHHBIN MaTepua;

— JMJAKTUYECKUH MaTepualr;

— MUKT;

—  KOMIIBIOTEPHBIC MPE3EHTAIINHN PA0OT yUaIIHXCs



I[JI?I peain3ani JaHHOTI'0 Kypca npeayIaractcsa UCrojJab30BaTh CIACAYIOMNE NEAArOriaYCCKUC TCXHOJIOTUU: TCXHOJIOT' A rpa(bnquKoro MMpCACTaBJICHUA
I/IH(i)OpMaI_II/II/I, AUJAKTUYICCKAd MHOIOMCpPHAs TCXHOJIOTHS, TEXHOJIOTHS TCCTOBOI'O KOHTPOJISA, MCTO IIPOCKTOB.

HasBanue pasaena DopMbl Metoas! u JAuIaKkTHYeCKUH ®opma
3aHATHH] NpHueMbl Martepual, NO/IBeICHUS
TeXHHYecKoe HUTOI0B
OCHAaIlleHHe
CymHocTh yueOHbIe JeKuus, pEKOMEH 1ALy, TECTUPOBAaHUE
OKHUCJIUTEIBHO- 3aHSTHS npakTuyeckass | 000pyAoBaHHE
BOCCTAaHOBUTEJIBHBIX pabota pEeaKTHBbI
peakuuii IIPaKTUYECKOU
pabote
Hampasnenne OBP yueOHbIe JIeKuus, pEeKOMEHIaluH, TECTUPOBAHUE
3aHATUSA npakTuyeckas | 00OpyAoBaHHE
pabota pEaKTUBBI
[IPaKTUYECKOU
pabote
Mertoabl cocTaBneHus | ydeOHble |paboTa yJauuxcs B| IUAAKTHYECKHHA ceMHuHap
ypaBuenus OBP 3aHATHUSA MaJIbIX TPyINIax | MaTepual K ypoKy
OKBUBAJICHTHI U
HOpPMaJIbBHOCTU yueOHble [paboTa yyamuxcs Bl peKOMEHJAIHH, Oecena,
pacTBOpPOB OKUCIIUTENEH| 3aHATUSA  |[MaJIbIX Ipymnmax o0opyoBaHue o0CyX/1eHue
Y BOCCTAHOBUTENEN pEeaKTHBbI
[IPaKTUYECKOU
XUMHUUYECKHIA pabote
NPaKTUKyM
MpakTUYecKue paboTa ydalmxcsi Bl peKOMEH/IaluH, Oecena,
paboThI MaJbIX TpyImnax o0opy0oBaHue o0CyX/1eHue
pEaKTUBBI
IIPaKTUYECKOU




OBP B opranndeckoii

XMMHNHN

[ anpBaHNUECKHE
DJIEMEHTHI

JIEKTPOIN3

yueOHbIe
3aHATUSA

yueOHbIe
3aHATHUSA

yueOHbIe
3aHATHUSA

JICKITHS,
MpaKTHYECKast
pabota

JICKITHS,
MpaKTHYECKast
pabota

JICKITHS,
MpaKTHYECKast
pabota

pabote

pEeKOMEH/1aluH,
obopymoBaHue
pEeaKTHBbI
[IPaKTUYECKOU
pabote

pEeKOMEH/1aluH,
obopymoBaHue
pEeaKTHBbI
[IPaKTUYECKOU
pabote

pEeKOMEH/1aluH,
obopymoBaHue
pEeaKTHBbI
[IPaKTUYECKOU
pabote

TECTUPOBAaHUE

TECTUPOBAHUE

TECTUPOBAaHUE
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