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Ha ypokax xumuu B 9 Kjacce oCylIecTBIIsS€TCS MHKIIO3UBHOE oOpa3oBaHue odyuaromuxcs ¢ OB3

1. Ilnanupyemble pe3yJibTAThI H3yYeHUs] Y4eOHOI0 MpeaMeTa.
ITo 3aBCPIUICHUIO KypCa XMUMHUH HA 3TAIll€ OCHOBHOI'O O6IH€1"O O6pa3OBaHI/IH BBIITYCKHUKHU OCHOBHOI IIIKOJIBI JOJIKHBI OBJIAICTD CIICAYIOIIUMHA
pe3yJibTaTaMu:

1./Tuyunocmmuwie pezyivmamol:

JIMuHOCTHBIE pe3yJbTaThl OCBOEHUS IPOrPaMMbl OCHOBHOI'O 001[ero 00pa3oBaHUs JOCTUTAlOTCs B X0€ 00y4eHHsI XUMHUHU B €IMHCTBE y4eOHOU 1
BOCIIUTATEIbHOM EATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMU POCCUNCKUMH COLIMOKYIIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU,
IPUHATBIMU B 00LIECTBE IPAaBUIAMU M HOPMaMH [TOBEJIEHHS U CIIOCOOCTBYIOT IPOLIEccCaM CaMOITO3HAHMS, CAMOPA3BUTHUS U COLIMAIM3ALIUN
o0ydJaroumxcs.

JIMuHOCTHBIE pe3yabTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTh, B TOM YHCJIE B YACTH:

IIarproTHYecKOro BOCIMTAHUSA
LIEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HaCJIEUIO, IOHUMaHMs 3HaYCHUS] XMMUUYECKON HAayKH B
KHU3HU COBPEMEHHOr0 OOIIecTBA, CHOCOOHOCTH BIIAAETh JIOCTOBEpHOW HMH(OpMaLUel 0 MEepeAOoBBIX TOCTHIKEHUSAX M OTKPBITUAX MHUPOBOH U
OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHbBIX 3HaHUSAX 00 YCTpoicTBE MHpa U OOIIECTBA;

I'paknaHCcKOro BOCIIMTAHMS
IIPEACTABJICHUS] O COLMAIBHBIX HOPMax M IpaBWiIaX MEKIMYHOCTHBIX OTHOLIEHUM B KOJJIEKTHBE, KOMMYHMKATHBHOW KOMIIETEHTHOCTH B
OOIIECTBEHHO TOJIE3HOM, y4eOHO-MCCIIeI0BaTEIbCKOM, TBOPUECKOW M JPYTrUX BUAAX JESATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM
JIESITEIbBHOCTH TIPU BBINOJIHEHUN Y4YEOHBIX, MTO3HABATENIbHBIX 3aJ1a4, BBIIOJHEHUH XUMHUYECKHX JKCIHEPUMEHTOB, CO3JaHUH Y4EOHBIX IPOEKTOB,
CTpeMJIEHUs] K B3aHMMOIIOHUMAaHMIO M B3aMMOIIOMOIIM B IpOIEcce ATOH y4eOHOH NesATeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHHE U
IIOCTYIIKM CBOMX TOBapuUIE C IIO3UIMM HPABCTBEHHBIX W IIPaBOBBIX HOPM C YYETOM OCO3HAaHMs IOCJIEACTBUM IOCTYIIKOB;
IleHHOCTH HAYYHOI'0 NO3HAHUA
MHPOBO33PEHUYECKNX IPEICTABICHUA O BEIIECTBE M XMMHYECKOM pEaKIMH, COOTBETCTBYIOIIMX COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKH M
COCTABJIAIOLIMX OCHOBY JUIsSl TOHUMAaHUS CYIIIHOCTH HAyYHOM KapTHHBI MUPA; MPEJICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIBI,
B3aMMOCBS351X YEJIOBEKA C IIPUPOIHOM CPE0il, O POIU XMMHUH B IO3HAHNUHU ITUX 3aKOHOMEPHOCTEH;

MMO3HABATEJIbHBIX MOTHBOB, HAMPABJICHHBIX HAa TIOJYYCHHE HOBBIX 3HAHUM N0 XUMUHU, HEOOXOIUMBIX /I OOBSICHEHHS HAOIIOJaEeMBIX MPOIECCOB U
SIBIICHHIA,

MMO3HABATEJIbHOW, MH()OPMAITMOHHOW M YHUTATEIbCKOW KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIPHOM pabOTHl ¢ Y4eOHBIMH TEKCTaMH,
CIIPABOYHOM JTUTEPATYPOU, JOCTYIMHBIMA TEXHUYECKUMHU CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;



WHTEpeca K OOYYCHHIO M TIO3HAHUIO, JTHO003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CamMOOOpa30BaHHUIO, MMPOCKTHOW M HMCCIIEIOBATEIbCKON
JIEeSTEILHOCTH, K OCO3HAaHHOMY BEIOODY HaIPaBJIECHHOCTH u YPOBHS 00y4eHus B TanbHEHIIIEM;
DopMHUPOBAHNS KYJbTYPbI 310POBbS
OCO3HAHUS [IEHHOCTH YKU3HH, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha 3JI0POBBIN 00pa3 )KU3HU, OCO3HAHUS ITOCIECACTBUN U
HENPUSTUS BPEIHBIX MPUBBIYCK (YMOTPEOJICHHS aaKOTosl, HAPKOTUKOB, KYpEHHs), HEOOXOIUMOCTH COOJIOJCHHS MPaBWI OE30MACHOCTH IPH
0o0OpalleHuy ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY M peabHOU xu3HU; TPy10BOro BOCIUTAHUS
HWHTEpeca K MPaKTUYECKOMY M3YYCHUIO NMPOdeccuid U Tpyla pa3IMuHOTO poja, YBAKEHUE K TPYY M Pe3yJIbTaTaM TPYJIOBOH JIEATEILHOCTH, B TOM
qrclie HA OCHOBE MPUMEHEHHUSI MPEAMETHBIX 3HAHHUH 110 XUMHH, OCO3HAHHOTO BRIOOPA MHIWBHIYaTbHOW TPASKTOPUHU MTPOJOHKCHUST 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTHM K XHMMHHU, OOIECTBEHHBIX HHTEPECOB U MOTPeOHOCTEH; YCHemHON MpodeccnoHalbHOM
JIEATETLHOCTH M Pa3BUTHUSI HEOOXOAUMBIX YMECHHUIA;
TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIC;

IK0JIOrHYeCKOro BOCIIUTAHUSA

®  DHKOJOTHYECKH I1eJIeCOOOpPa3HOr0 OTHOILIEHUS K TMPHUPOJIE KaK MCTOYHUKY KM3HM Ha 3emMiie, OCHOBE €€ CYIIEeCTBOBAHUS, MOHUMAHUS
[IEHHOCTH 37I0POBOTO M 0E€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOIICHUS K COOCTBCHHOMY (DM3MYECKOMY U ICHXHYECKOMY 3JI0POBBIO,
OCO3HAHHUS IICHHOCTH COOJIOACHMSI TIPABHJI O€30TIACHOTO MOBEACHHS TIPU pabOTe C BEIISCTBAMH, a TAK)KE B CHUTYAIUSIX, YIPOKAIOIINX 3I0POBBIO H
JKU3HU JTIOACH;

° CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TTOTy4aeMbIe MPU U3YUEHUU XUMUU, JJIS PeICHHs 3a1a4, CBSI3aHHBIX C OKPY>KaIOIIEH MPUPOTHON Cpeloi,
MOBBIIICHHS YPOBHS 9KOJOTHYECKON KYIBTYpBl, OCO3HAHUS TI100AIbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus: mocpeacTBOM
METOH0B XUMMU;

L4 9KOJIOT'NYCCKOro MBIIIJICHUA, YMCHUS PYKOBOJACTBOBATLCA UM B HO3H3B8.T€J'IBHOIZ, KOMMYHHKaTHBHOﬁ U COIMAJIbHOMN ITPpaKTHKE.

2. Memanpeomemmuwle pe3yibmamaol:

® onpedenenue 1elel COOCTBEHHOTO 00YYEeHUS, TOCTAHOBKA U ()OPMYITHUPOBAHHE JIJIsi C€0s1 HOBBIX 3a]1a4;

® NIaHUpogaHue TYTEH TOCTIKEHHS )KEIaeMOTo pe3ysibTara 00y4eHHsI XUMUH KaK TEOPETHYECKOTO, TaK U SKCIIEPUMEHTAIIBHOTO XapaKTepa;

® CcoomHeceHue CBOMX NICHCTBHI C TUIAHUPYEMBIMU Pe3yJbTaTaMH, OCYujecmeieHie KOHTPOIS CBOCH NEeSTENIbHOCTH B MPOIECCE JTOCTHKECHHS
pe3ynbTara, onpedeneHue CocoOOB NEHCTBHI MPHU BBIMOJHEHUH JIAOOPATOPHBIX U MPAKTHYECKUX pabOT B COOTBETCTBUHU C TNPaBHIAMHU
TEXHUKH 0€30I1aCHOCTH;

® onpedeiieHue NCTOYHUKOB XMMUYECKON HH(OPMAINH, TIOJTy4SHNE U aHAIH3 e€, CO3JJaHne NH(POPMAIIHOHHOTO MIPOIYKTa H €r0 MPEe3eHTAINS;

®  UCNONb308aHUe OCHOBHBIX WHTEUICKTYaJbHBIX OIEpallii: aHanmM3a W CHHTE3a, CPaBHEHHs M CHUCTEMaTH3aluH, OO0OOIIeHHS W
KOHKPETHU3AINH, 6bls6lleHue TIPUIMHHO-CICCTBEHHBIX CBSI3€H W nocmpoenue IJIOTUYECKOTO PACCYKICHHS W YMO3AKITIOUEHUS
(MHIYKTHBHOTO, ISIyKTUBHOTO M M0 aHAJOTHUH) Ha MaTepualie eCTECTBEHHO-HAYYHOTO COCPIKAHHMS;



® VMeHue CO3/1aBaTh, IPUMEHATH U IPE0OPa30BHIBATh 3HAKU U CUMBOJIBI, MOJICIIM M CXEMBbI [T PELICHHUS YUE€OHBIX U MO3HABATEIbHBIX 33a4;

® ¢opmuposanue U passumue SKOIOTUYECKOTO MBIIUICHUS, YMEHUE MPUMEHSTh €ro B MO3HABATEIbHOW, KOMMYHUKAaTUBHOW, COIIMAILHON
NpaKTUKE U MPo(dhecCHoHAbHON OpHUEHTAINH;

® ceHepuposanue UJIEN U ONIPENEICHUE CPELCTB, HEOOXOAUMBIX JIUIS UX peaanu3aluu.

3. IIpeomemmnuwie pe3yrovmamoi:
B cocraBe npenMeTHBIX pe3yIbTaTOB IO OCBOSHUIO 00513aTEFHOTO COACP)KaHUs, YCTAHOBICHHOTO IaHHOW paboveil mporpaMMOid, BBIIEIISIOT:
OCBOCHHBIC O6y‘IaI-OIHI/IMI/IC${ HAY4YHBIC 3HAHUA, YMCHHUS U CITIOCOOBI HeﬁCTBHﬁ, CHCI_[I/I(l)I/I‘IeCKI/Ie JIA HpeﬂMeTHOﬁ obnactu ((XI/IMI/IH», BUbI
ACATCIIBHOCTH 110 IMOJTYYCHHUIO HOBOT'O 3HAHUS, €0 UHTCPIPLCTALIUH, HpeO6pa3OBaHI/IIO 1 NPpUMCHCHUIO B PA3JIMYHBIX y‘Ie6HBIX H HOBBIX CUTyallUAX.

K koHIy 00y4enust B 9 xinacce y ooygaromnierocst 0yny copMUpOBaHBI CISAYIONIHME MPEAMETHBIC PE3YJIbTATHI [0 XUMHH:

® pacKpbIBATh CMBICI OCHOBHBIX XUMHUYECKUX IMOHATHI: XUMUYECKHUI 2JIEMEHT, aTOM, MOJIEKYJIA, MOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO,
CJI0KHOE BEIIECTBO, BAJICHTHOCTb, AIEKTPOOTPULATEIbHOCTD, CTEIIEHb OKUCIICHUS, XMMUUECKasl PeaKIusl, XUMUYECKasl CBsI3b, TEINIOBOU
3¢ dexT peakum, MoJib, MOJIIPHBIN 00BEM, PACTBOP, 3IEKTPOIUTHI, HEAIEKTPOJIUTHI, JIEKTPOJUTHYECKAs JUCCOLMALINS, PEaKI[UH HOHHOTO
oOMeHa, KaTaJln3aTop, XMMHUUECKOE paBHOBECUE, 0OpaTUMBbIE U HEOOPATUMBbIE pEaKLUU, OKHCIUTEIIbHO-BOCCTAHOBUTENIbHbBIE pEAKLIUH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKHCICHUE U BOCCTAHOBIIEHHUE, AJITIOTPOIHS, aM(POTEPHOCTh, XUMUYECKas CBsI3b (KOBAJIECHTHAs!, MOHHA,
MeTaJIJINYECcKast), KpUCTAJUIMYECKas PeIETKa, KOPPO3Usl METAJUIOB, CIUIaBbl, CKOPOCTh XMMHUECKON peakluy, IPEJesIbHO J0IyCTUMAs
koHueHntpauus [1/IK Bemectsa;

® WJUIFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUIM U IPUMEHATDH 9TH IOHATHUS IPU ONMCAHUU BEIIECTB U UX MIPEBPALCHUI;

® UCHOJb30BATh XUMUYECKYIO CHMBOJIMKY Ul COCTaBJIEHUS (POPMYIT BELIECTB U YPAaBHEHUH XUMHUECKUX PEaKLUH;

® OIpeleNsITh BAJIGHTHOCTb U CTETIEHb OKUCIICHUS XMMHUECKUX 3JIEMEHTOB B COEIMHEHHUAX Pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTpeIeNIEHHOMY KJIacCy COeAMHEHUH 1Mo opMynam, BUI XUMHUECKON CBSA3U (KOBaJEHTHAs!, MOHHAs, METAJUTMYECKas) B HEOPraHMUECKUX
COEIMHEHUSIX, 3aps]] HOHA 110 XUMHUYECKOHN GopMmyJie, XapakTep Cpebl B BOJHBIX paCTBOPaxX HEOPraHUYECKUX COETMHEHUH, TUIT
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

e packpsiBaTh cMblch llepunoanueckoro 3akona J[.1. MenaeneeBa u 1eMOHCTpHUPOBATh €0 NOHMMAHKE: ONIMCHIBATh M XapaKTEPU30BaTh
tabinunyto popmy Ileproarueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs MOArpynna (A rpymnmna)» u
«mobounas noarpynna (b rpynmna)», manblie u 60JbIINE NEPUOJIBI, COOTHOCUTh 0003HAYEHHUS, KOTOPhIe UMEIOTCS B IEPUOIUYECKON TabuIle,
C YHCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1apa, oOlIee YUCIIO JIEKTPOHOB U
pacripeielieHUe UX 10 3JIEKTPOHHBIM CJI0SIM), OOBSICHATH 00IME 3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB 3JIEMEHTOB U UX COEAMHEHUI! B
npejienax MaJbIX MEPHOJIOB U TJIABHBIX MOJATPYII ¢ YUETOM CTPOEHHUS UX aTOMOB;

e KiIaccu(UUIUPOBATh XUMHUUECKUE JIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XMMHUECKHE PEAKIINH (10 YUCIIY U COCTaBy YYaCTBYIOIIHUX B
PEaKIMU BEIIECTB, M0 TEINIOBOMY 3((eKTy, IO U3MEHEHUIO CTETIeHEH OKUCIEHUS! XUMUYECKUX IEMEHTOB);



XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CHCIIM(PUISCKHE XUMIUYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIKIAAS] ONTUCAHHEC
MIPUMEPAMHU MOJIEKYJISIPHBIX U1 HOHHBIX YPaBHEHUN COOTBETCTBYIOLIMX XUMUUYECKUX PEAKIIUI;

COCTaBJIATh YPABHEHHUS JIEKTPOJIUTUYECKON TUCCOLMALIMN KUCIIOT, HIEJI0UYEH U COJIEH, MOJHBIE U COKPALIEHHBIC YPABHEHUS PEaKIUI
HOHHOTO OOMEHA, ypaBHEHUS PEaKIIMi, TOATBEPKIAIONINX CYIIECTBOBAHUE MT€HETUYECKON CBSA3U MEXIY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
PacKpbIBaTh CYIIHOCTh OKUCIUTEILHO-BOCCTAHOBHUTEIIBHBIX PEAKIIMi MOCPEACTBOM COCTABIICHHS DJICKTPOHHOTO OalaHCa dTUX PEaKIUi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BOBMOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUNA B pa3IMYHbIX
YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAcChl BEIIECTB, MACCOBYIO JIOJIF0O XUMUYECKOTO JIEMEeHTa 1o Gopmyre
COEJIMHEHMS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUUYECKON peaKilvu;

coOroAaTh MpaBuiia MOJIb30BAHUS XMMHUECKOH MOCY 101 1 1a00paTOpHBIM 000pyI0BaHHEM, a TAKXKe MpaBuiia OOpaIIeHHs C BEIIECTBAMHU B
COOTBETCTBUU C HHCTPYKIIMSIMHE IT0 BBIITOJIHCHHUO J1a00PaTOPHBIX XMMHUYECKUX OIMBITOB 110 MOJIYICHUIO0 U COOMPAHHIO ra3000pa3HbIX
BElIeCTB (aMMHUAKa U YIIIEKUCIIOTO rasa);

MIPOBOAMTD PEAKIUH, TOATBEPKAAIOIINE KaYeCTBEHHBIN COCTAB PA3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYTEM XJIOPH, OpOMH/I,
nonun, kapoonar, pocdar, cunukar, cyabdar, THIPOKCUIUOHBI, KATHOHBI aMMOHHUS M HIOHBI U3YYE€HHBIX METAJJIOB, IPUCYTCTBYIOIIKE B
BOJIHBIX PACTBOPaxX HEOPraHUYECKUX BEILIECTB;

MIPUMEHSATH OCHOBHBIE OTIEPAI[UU MBICIUTEIBHOMN IEITeIbHOCTH — aHAJIM3 U CUHTE3, CPaBHEHUE, 0000I1IEHHEe, CUCTEMAaTU3aI1I0, BBISBIICHHUE
MPUYMHHO-CJIEACTBEHHBIX CBSI3€U — Ui U3yUYEHUs1 CBOMCTB BEIIECTB M XUMUUYECKUX PEAKIIMil, €CTECTBEeHHOHAYYHbIE METO/IbI [I03HAHUS —
HaOJII0ZICHUE, U3MEPEHUE, MOJICTUPOBAHHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH )

2. CogepxaHue NporpaMMal

IloBTOpEeHue u 00001MIeHHe CBeIeHUIT 10 Kypcy 8 kiacca
bunapubie coenuHenus. OKcuIbl colieoOpasyromme W HecosieoOpasyromme. [ HApoKCcHIbpl: OCHOBaHHS, aM(OTEpPHBIE THUIPOKCHIBI,

KHCJIIOPOACOACPIKAIINE KUCIIOTHI. Cpe,Z[HI/Ie, KHUCJIBIC, OCHOBHBIC 1 KOMIIJICKCHBIC COJIN.

O06o61ieHne cBeeHUH O XMMMUYECKHX peakuusax. Kimaccudukanmus XMMHUYECKMX pPEaKIUi MO Pa3iUyHbIM IpU3HAKaAM: COCTaBy M YHUCIY

pearupyomux U o0pa3yroIIMXCs BELIECTB, TEIJIOBOMY 3(PQEeKTy, 0OpaTUMOCTH, M3MEHEHHMIO CTENEeHEH OKMCICHHS AJIEMEHTOB, O0Opa3yoIInX
pearupyroIre BemecTBa, arperaTHOMY COCTOSIHUIO PearupyONINX BEIIECTB, NCIIOIh30BAHUIO KaTaIM3aTopa.

ITousTue o CKOpPOCTH XUMHUYECKOH pCaKkIuu. (DaKTOpLI, BJIMAIOIIUC HA CKOPOCTh XUMUUCCKHUX peaKHHﬁI npupoaa pearupyromux BCIICCTB, UX

KOHIIEHTpalus, TeMIIepaTypa, IIoLaib COMPUKOCHOBEHM S, HalNune KartanuzaTtopa. Kartanus.

JleMoOHCTpanun

O3HaKOMIICHHE C KOJUICKIMAMU METAJIJIOB U HEMETAJIJIOB.
O3HaKOMIICHHE C KOJUICKIIMAMHU OKCHUJIO0B, KUCJIIOT U coJIeil.



e 3aBUCUMOCTb CKOPOCTH XMMUYECKON peaKuy OT IPUPOJIbl pEarupyroluX BELECTB.
e 3aBUCUMOCTb CKOPOCTH XHUMUYECKOM PEaKLMU OT KOHLICHTPALlUU PEarupyOIIUX BELIECTB.
e 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKLMU OT IJIOLIA U COPUKOCHOBEHHSI PEarupyrolUX BEIIECTB («KUISAIINN CII0W»).
e 3aBUCUMOCTb CKOPOCTH XMMUYECKOW PEAKLMU OT TEMIIEPATYPhl PEATUPYIOLIUX BEILIECTB.
JlabopaTopHbIe ONBITHI
* BzaumonelicTBre aMmMHuaKa U XJ0pOBOJOPOJA.
* Peakuus HelTpanusanuu.
* HabGmonenue termoBoro s dexra peakiuu HedTpan3aliu.
* BzaumonelictBue cepHoil Kucnotsl ¢ okcuaom meau(1l).
* PaznosxeHue nepokcuia BOJOPoa ¢ IOMOIIbIO KaTajia3bl KapTodeis.
* 3aBUCUMOCTb CKOPOCTU XMMMUYECKON peaklUy OT MPUPOAbl PEarupyrolIuxX BELIECTB Ha MPUMEPE B3aUMOJEHCTBUS PacTBOPOB THOCYJIb(arTa
HaTpUs U XJIopuaa 6apusi, THOCYIb(aTa HATPHs U COISTHON KUCIOTHI.
* 3aBUCUMOCTb CKOPOCTH XMUMUYECKOM peakuy OT IPUPOJIbl METAJIOB MPU UX B3aUMOJEHCTBUU C COJITHOM KUCIIOTOM.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakLUy OT IPUPOIBI KUCIIOT IIPU X B3aUMOACHCTBUH C XKEIE30M.
* 3aBUCUMOCTb CKOPOCTH XUMUYECKOUN pEaKuy OT TEMIIEPATYPBHI.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pEaKkuy OT KOHLICHTPALUH.
* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakluy OT IUIOIIA I COIPUKOCHOBEHUS pearupyrouux BEeecTB.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakLuy OT KaTaau3aTopa.

XHMMHYeCKHe PeaKIH B PACTBOPAX 3J1eKTPOJIMTOB

[TonsiTHe 00 ANEKTPONUTUYECKON NUCCOLMALMU. DJIEKTPOIUTHl U HEANEKTPOIUTHL. MeXaHu3M AMCCOLUAINMI 3JIEKTPOIUTOB C PA3IUYHBIM
xapakTepoM cBs3H. CTeNeHb AEeKTPOIUTHIECKOH qucconranui. CUIbHbBIE U CIIa0ble 3JEKTPOIUTHI.

OCHOBHBIE MOJIOKEHUS TCOpHUU BJIGKTPOHI/ITI/I‘-IGCKOI\/'I Jucconuaiuu. Knaccnquaunﬂ MOHOB M X CBOMCTBA. KI/ICJ’IOTI)I, OCHOBAHHUA U COJIN
KaK JIeKTpoiuThl. X knaccupukanus u Aucconuarus.

O6HII/IG XUMHUYECKHE CBOMCTBA KHCJIOT: M3MECHECHHE OKpaCKu HMHAWUKATOPOB, B3&I/IMOI[CI>1CTBI/I€ C MCTallliaMH, OKCHJAaMH W THAPOKCUIAMU
METAJUIOB U COJISIMU. MoOJIeKyJIsIipHbIE U MOHHBIE (IIOJHBIE U COKpAIEHHBIE) YPaBHEHUS peakiuil. XUMHUYECKUI CMBICIT COKpAIIEHHBIX YpaBHEHHM.
Ycenosus MMPOTCKAHUA peaKHI/II\/JI MCKAY SJICKTPOJIMTAaMH 10 KOHIIA. PSII[ AKTUBHOCTH METaJIJIOB.

OOmre XMMHYECKUEe CBOMCTBA ILIENIOUeii: B3aUMOJICHCTBHE C KUCIOTAMHU, OKCHJIaMH HEMETAJUIOB, cosiMU. OOIe XUMHUUECKHEe CBOMCTBA
HEPACTBOPHUMBIX OCHOBAaHMI1: BBaHMOHeﬁCTBHe C KHCJIOTaMHU, PA3JIOKCHUC ITPHU HArpCBaHNH.

OOmre XMMUYECKHe CBOICTBA CPEHUX COJICH: B3aMMOICHCTBHE C KUCIOTaMHU, IIEJI0YaMH, COJIIMU U MeTaiaMu. B3anMoaeicTBre KHCIBIX
CoJIEH CO MIEeI0UYaMU.

I'maponn3 kak oOMEHHOE B3aMMOJAEUCTBHE cosiel ¢ BOJOW. ['Maposin3 comu CHIBHOTO OCHOBaHMS M ciaaboil KHCHOThL. ['maponus comu
c1a00ro OCHOBaHMS U CUIILHOU KUCIOThI. Bogopoausiii mokaszarens (pH).



CBoiicTBa KUCJIOT, OCHOBaHHM, OKCUIOB U COJIEH B CBETE€ TEOPUU DIJIEKTPOJUTHUECKON AMCCOIMAIMK U MPEICTaBICHUH 00 OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUsX.
JdemMoHcTpauMu
e licneiTaHue BEMECTB U UX PACTBOPOB HA 3JIEKTPONPOBOAHOCTbD.
e 3aBUCUMOCTD IEKTPONPOBOJIHOCTH YKCYCHON KUCIIOTBI OT KOHLIEHTPALIHH.
e J[BH)KEHHE OKpAIIEHHBIX HOHOB B AJIEKTPUYECKOM II0JIE.
e OrmnpezaeneHue xapakTepa Cpeipl B pacTBOpax CoJIeH.
JlaGopaTopHbie ONBITHI
* Jlucconmanust cnabbIxX 3JEKTPOIUTOB HA PUMEPE YKCYCHOM KHCIIOTHI.
* lI3MeHeHre OKpacKu MHANKATOPOB B KUCIOTHOM CpeJie.
* Peakius HeliTpanu3zanuu pacTBopa IENOUYH Pa3INYHbIMU KUCIOTaMH.
* [Tonyuyenue ruapoxcuaa meau(Il) u ero B3anmoaelicTBre ¢ pa3nuYHBIMU KUCIOTAMHU.
* B3aumoelicTBie CHIIBHBIX KUCTOT ¢ okcuaoM meau(1l).
* B3aumoselicTBiE KUCIOT ¢ METaJUIaMH.
» KauecTBeHHas peakius Ha KapOOHAT-HOH.
* [lonydyenue cTyaHsi KDEMHUEBOU KUCIOTHI.
» KauecTBeHHas peakiiys Ha XJIOpUI- WU CYIb(PaT-UOHBI.
* lI3MeHeHNe OKpacKu MHAMKATOPOB B IIEJIOUHON CpeJie.
* B3auMo1elicTBME MET0YEH C YTIEKUCIBIM Ia30M.
» KayecTBeHHas peakiys Ha KAaTUOH aMMOHMUSI.
* [Tomyuenne ruapokcuaa menu(ll) u ero paznoxxenue.
* B3aumopelicTBie kapOOHATOB C KMCIOTaMH.
* [Tonyuenue runpoxcuaa xenesa(lll).
* B3aumopeiicTBue xenesa ¢ pactBopoMm cynbdarta meau(Il).
IIpakTyeckue padorTnl
1. Penienne 9KCIIEpUMEHTAIIBHBIX 3a7a4 10 TeMe «DJIEKTPOJIUTHIECKAs TUCCOLUALINY.

HemeTtayibl M MX cOeIMHEHUSA
CrpoeHre aTOMOB HEMETAJIJIOB U UX IOJIOKEHUE B MEPUOJNUECKON cucteme. Psajg anexTpoorpunarensHoctu. Kpucramiueckue peméTku
HEMETAJIOB — TMpPOCThIX BemlecTB. Pusnyeckue cBOHCTBa HemeTaiioB. OOHIMe XMMHUYECKHE CBOMCTBA HEMETAJJIOB: OKHCIUTENbHBIE U
BOCCTaHOBUTEJbHBIE.
I'aymorensl, cTpoeHHEe MX aTOMOB U MOJEKyd. PU3NYECKHME W XMMUYECKHE CBOMICTBA TIaJIOT€HOB. 3aKOHOMEPHOCTU HM3MEHEHMsI CBOMCTB
raJIOTeHOB B 3aBUCHUMOCTH OT UX TOJIOXKEHHUS B Mepuoaudeckoi cucreme. HaxoxkneHue rajoreHoB B MpUpoOJe U UX MojiydeHue. buomorumueckoe
3HAUEHUE U IPUMEHEHHE T'aJIOTEHOB.



["amoreHoBOIOPOABI M COOTBETCTBYIOIIME WM KHUCJIOTHI: IJIABUKOBas, COJIsiHAas, OpOMOBOJOpPOAHAs, HOA0BOAOpOAHas. ['amoreHumsl.
KauecTBeHHBIE peakMKU HA TAIIOTEHUI-UOHBL. [I[puMEHEHNE COEIMHEHUI TAJIOTEHOB.

O6mas xapakrepuctuka snemMeHToB VIA-rpynmnel. Cepa B npupoje u e€ nmoisydyeHue. AJJIOTPONHbIE MOAU(GUKAIIMKU CEPbl U UX CBOICTBA.
XUMHUYECKUE CBOWCTBA CEPBI U €€ TPUMEHEHUE.

CepoBOJOpO/I: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA, nonyyeHue u 3nayenue. CepoBopopoanas kuciora. Cyabhuabt
U ux 3HaueHue. JlroMuHO(OPHL.

Oxcup cepri(IV), cepaucras kucnora, cyiabhuthl. KauecTBeHHas peakius Ha CylIb(QUT-HOH.

Oxcun cepri(VI), cepras kucnora, cyabdarsl. KpuctamioruapaTsl.

CepHast KHCIIOTa KaK CHJIBHBIA 3JIeKTpoiauT. CBoHCTBAa pa30aBICHHOM CEPHOM KHUCIOTHI KAaK THUIWYHON KHCIOTBI: B3aMMOJICHCTBHE C
MeTaJlJIaMH, OCHOBHBIMU ¥ aM(OTEPHBIMU OKCHJIAMHU, OCHOBAHUSMHU U aM(POTEPHBIMU THAPOKCHIAMHU, COJisiMU. KadecTBeHHast peakius Ha Cynbdar-
HOH.

OO6miast xapakTepUCTHKA 3JeMEHTOB VA-rpynmbl. A30T, CTPOCHHME €ro aromMa M MOJeKyinbl. DU3MYecKue M XUMHUYECKHME CBOWMCTBA W
MPUMEHEHHE a30Ta. A30T B MPUPOJIE U €0 OMOJIOoTHYECcKast pOJib.

AMMHaK, CTpO€HUE MOJIEKYIbl U (pr3HuecKue CBOWCTBA. AMMHUAYHasl BOJA, HAIIATBIPHBIN CHOHPT, TUAPAT aMMHaKa. [JOHOpHO-aKIIeNTOPHBIHI
MeXaHu3M 00pa3oBaHMs CBSI3U B KaTHOHE aMMOHHS. BoccTaHoBuTeNnbHbBIE CBOMCTBa amMmuaka. Coln aMMOHHS U UX npuMeHenue. KauecTBeHHas
peakius Ha KaTUOH aMMOHWUSI.

Oxcupl a30Ta: HECOIE00Pa3yIOLUe U KUCIOTHBIE. A30THUCTasl KUCIOTa U HUTPUTHL. A30THAs KHCIIOTa, €€ MOoTy4eHne U cBoiicTBa. HuTpatsl.

docdop, ctpoerue aroma u autotponus. Dochuasl. Dochun. Oxcua hocdopa(V) u docdopnas (oprodocdopnas) kuciora. Pocharsl.

OO6mas xapakTepucTuka 3MeMeHTOB [VA-rpynmnbl: 0COOEHHOCTH CTPOEHHUSI aTOMOB, MPOCTHIX BEIIECTB U COCAMHEHHH B 3aBUCUMOCTH OT
MOJIOKEHHUSI DJIEMEHTOB B MEPUOAMYECKON cHCTeMe. YTIepol. AJUIOTpOmHbIe MOAudUKAIUU: anmas, rpapuT. AMOPQHBIN yriiepoa: caxka,
AKTUBHUPOBAHHBIN Yrojib. AncopOius. XuMuueckue cBoicTBa yriaepoaa. Kokcoxumuueckoe mpou3BOACTBO U ero npoaykius. KapOumast.

Oxcun yraepona(ll): ctpoenue moinekynbl, monydeHue u cBorictBa. Okcup yraepona(IV): crpoeHue Momekysbl, TOJy4eHHE U CBOMCTBA.
VYronpHas kucnota. Coau yroiabHOU KUCIOTHI: KapOOHATHI U THApPOKapOoHaThl. TexHIuYeckas 1 MUIleBas coja.

Opranudeckast XuMus. YTJI€BOJIOPO/IbI.

MeTtan, 3TaH W TpOMaH Kak MpeleibHble (HACBHIIICHHBIE) YTIIEBOAOPOJbI. DTHIIEH W alleTHIEH KaK HempeleibHble (HEHACHIIICHHBIE)
yraeBoopoasl. CTpykTypHBIEe (hOpMYIIBI BEIeCTB. ['opeHue yriieBo1opo10oB. Peakiuu AeruipupoBaHus MpeIeIbHbIX YTI€BOJ0POI0B.

CrnupThl. DTHIIOBBINA CIHPT, €r0 MOJy4YeHHe, TpUMeHeHue U Gu3nonoruueckoe Aeiicteue. TpEXaTOMHBIN COUPT TTOUIEPUH. YKCYCHAs! KHCIOTa
KaK TPEICTaBUTENh KAPOOHOBBIX KHCIIOT.

Kpewmuuii: ctpoenue atoma u HaxoxxaeHue B npuponae. Cunuiuasl u cunad. CBoiictBa kpemuus. Oxeun kpemuusi(IV). Kpemauesas kucnora u
e€ conu.

[IpousBonacTBO cTekina U 1eMeHTa. [IpoAyKius CHUIUKATHOW MPOMBIIUIEHHOCTH: ONTHYECKOE BOJIOKHO, Kepammuka, (apdop, dasmHc.
OnTruyeckoe BOJIOKHO.

Hemetannsl B mpupone. @pakuuoHHas MEPEeroHKa >KUIKOTO BO3JyXa KakK CIOCO0 MOMydYeHHs KHUCIopona, a3oTa W aprona. [lomydenue
docdopa, KpeMHHS, XJI0pa, H0/1a. DIESKTPOIU3 PACTBOPOB.



[TosmyyeHne cepHOM KHCIOTBL: ChIPbE, XUMHU3M, TEXHOJOIMUYECKasi CXeMa, METOJ| KUIISIIEro CJI0s, IPUHLUIBI TeIJI000MeHa, IPOTUBOTOKA U
mupkyasnuu. Oneym. ITpon3BoacTBo aMMuaka: CbIpb€, XMMHU3M, TEXHOJIOTHYECKAs CXeMa.
JdemMoHcTpauMu
e Kosneknus HeMeTauIoB.
Mopnenu KpUCTaUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOP ¥ MPUHIIMIIBI €T0 PAOOTHI.
["openue HeMeTaI0B — MPOCTHIX BEIIECTB: cephl, pochopa, IPEeBECHOTO YIIIS.
O0pa3ipl raJoreHoB — MPOCTHIX BELIECTB.
B3anmoznencTere rajloreHoB ¢ MeTaJJIaMU.
BoiTecHenue xsopa 6poMoM KM MOJa U3 paCTBOPOB MX COJIEH.
Konnekuus npupoaHbIX COEIUHEHUH X10pa.
B3aumopneicTsue cepsl ¢ METAJIIAMH.
I"'openue cepbl B KUCIOPOJE.
Komnexuust cynbGuaHbIX pya.
KavecTBeHHas peakuus Ha cyab(ua-HOH.
ObeciBeurBaHUE OKPALICHHBIX TKAHEH CEPHUCTBIM Ia30M.
B3anmopeiicTBre KOHIIEHTPUPOBAHHON CEPHON KHUCIIOTBI C MEBIO.
OOyrinuBaHue OPraHUYECKUX BEIECTB KOHIIEHTPUPOBAHHON CEPHOM KHCIOTOM.
Huarpamma «CocTtaB BO3ayxay.
Buneodparments! u cnaiast «I[Itnusu 06azapei».
[Tonryuenue, cobupanue 1 pacrio3HaBaHUE aMMHUaKa.
Paznoxxenune Guxpomara aMMOHUS.
B3auMozeiicTBue KOHLEHTPUPOBAHHON a30THOM KHUCIIOTBI C MEBIO.
I'openne y€pHoro nopoxa.
Pa3nosxeHne HUTpaTa Kanusi U TOpEHUE B HEM JPEBECHOTO YrOJIbKa.
OO6pa31pl TPUPOAHBIX coeanHEeHu pocdopa.
['openue docdopa Ha BO3Tyxe U B KUCIOPOJIE.
[Tonryuenue 6enoro pochopa u UCHbITAHNE €TO CBONCTB.
Konnexkuust «O6paziibl NpUpOIHBIX COEAMHEHUN YIIIepoiay.
[Toptper H. 1. 3enunckoro. ITornomenne pacTBOPEHHBIX BEIIECTB WU T'a30B aKTUBUPOBAHHBIM YTJIEM.
VYeTpoiicTBO MPOTUBOTA3a.
Monenu MoeKya MeTaHa, 3TaHa, STUJIEHA U alleTUIJICHA.
BsaumopeiicTBue 3TusieHa ¢ OpoMHON BOIOM M pacCTBOPOM IepMaHraHaTa Kajusl.



e (OOuMe XMMUYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOM KUCIIOTHI.

e KauecTBeHHas peakiys HA MHOTOATOMHBIE CITUPTHI.

e Komneknus «O0pa3ibl IPUPOAHBIX COSAUHEHUH KPEMHUSD.

e Kosulekuus crekiia, KEpaMHUKH, IEMEHTA U U31EIUI U3 HUX.

e Kosueknus NpoayKIuu CHIIMKATHON IPOMBIIIEHHOCTH.
Buneodparmentsl u cnaiinpl « Ipou3BoACTBO CTEKIIA U IEMEHTaY.
Komneknusa «[IpupoaHbie COETUHEHNS HEMETAIIIIOBY.

Buneodparmentst u cnaiipl «@pakiimoHHas IEPETOHKA KHUJIKOTO BO3TyXay.

Buneodparmentst u cnaiinsl «lloxydenne BoJopo/a, KUCIOPOAa U TAJIOTEHOB AIEKTPOIUTUIECKUM CIIOCOO0MY.
Mogenu anmapartoB )1 IPOU3BOJICTBA CEPHOM KUCIIOTHI.

Mogenb KUsmero cios.

Mogenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparmentsl u cnaiinbl « Ipou3BoACTBO CEpHON KUCIOTBI».

Buneodparments! u cnaiinel «IIpon3BoacTBO aMMuaKa.

Komnexkuust «CpIpb€ A1 NOJy4eHUsI CEPHOM KUCIIOTBI».

JlabopaTropHble ONBITHI

* Pacnio3HaBaHue rajioreHu-MOHOB.

» KauecTBeHHbIE peakiiuu Ha CyJb(aT-nuOHBI.

» KauecTBeHHas peakiysa Ha KATHOH aMMOHHUS.

* XMMHYECKHE CBOMCTBA a30THOM KUCJIOTBI, KaK 3JIEKTPOJIUTA.

» KauecTBeHnHble peakiuu Ha (pocdar-uoH.

* [TonmydyeHne 1 cBOKCTBA YrOJBbHON KHUCIIOTHI.

» KauecTBeHHas peakius Ha KapOOHAT-HOH.

* [IponryckaHue yriekuciioro raza 4epes3 pacTBop CUIIMKATa HaTPHSL.
IIpakT4yeckune padoThI

2. VI3y4yeHne CBONCTB COJISTHOM KHCIIOTHI.

3. I3y4eHne CBOMCTB CEpHON KUCIIOTHI.

4. ITomydyeHne aMMHaKa U U3y4eHHUE €r0 CBOMCTB.

5. Ilonydenue yriaekuciaoro ra3a. KauectBeHHast peakiys Ha KapOOHAT-HOHBI.



Meta/ibl M MX COeIMHEHHUS

[lonoxeHne METaAUIOB B MEPUOJUYECKON CHCTEME XMMHUYECKHUX 3jeMeHTOB JI. 1. MeHneneeBa, cTpoeHUE aTOMOB M KPHUCTAJIJIOB METAJLIOB.
Meranmnudeckass CBS3b M METAUIMYECKas KpUCTAJIMYecKas pemeérka. Pu3nyecKkue CBOWCTBA METAJUIOB: JJIEKTPO- M TEIUIONPOBOAHOCTD,
OTpa)karollas CloCOOHOCTh, IUNIACTUYHOCTh. UEPHBIE U 1IBETHBIE METAILIIBI.

Mertaiibl Kak BOCCTAHOBHUTEIHU. DJIEKTPOXUMHUYECKUN Psijl HAIPsDKEHUN. B3anMonelicTBre METAJUIOB ¢ HEMETAIaMU, OKCHJIaMU, KUCJIOTaMH,
COJIIMU. AJIFOMUHOTEPMHS.

OOmas xapakrepucTika 31eMeHTOB |A-rpynmnbl. OKCUABI U TMIPOKCUABI LIEIOYHBIX METAJIOB, MX IOJYy4E€HHUE, CBOWCTBA, NPHUMEHEHHE.
Baxkneiiime conu mea04YHbIX METAILIOB, X 3HAYEHUE B IIPUPOJIE U KU3HU YEIIOBEKA.

OObmas xapakrtepuctuka 31eMeHTOB |IA-rpynmbel. OkcuIpl M T'MIPOKCHUABI LIEIOYHO3EMENbHBIX METAJJIOB, MX IOJlydeHHE, CBOICTBAa U
npuMeHeHne. BakHelIme conmM mIe0YHO3EMENbHBIX METaUIOB, X 3HAYCHHE B MPUPOJAC W KHM3HH denoBeka. KapOoHATBI M THApOKapOOHATHI
KaJIbLUS.

Bpemennas u noctosiHHas KECTKOCTh BoAbl. CriocoObl ycTpaHeHUsI BpeMeHHOU xEcTkocTU. Crioco0b! ycTpaHEHUsI IOCTOSHHOM KECTKOCTH.

CoenuHeHHs aTIOMUHUS B MPHUPOJE. XUMHUECKUE CBOWCTBA altoMMHUA. OCOOCHHOCTH OKCHJAa M I'MJIPOKCUAA ATIOMUHHS Kak aM(OTepHBIX
coeanHeHui. BaxxHeiinme comau anroMUHAS (XJI0pU, Cyabdar).

OcobenHocTu cTpoeHus aToMa xkenesa. XKene3o B nmpupoae. Baxueimue pyasl sxenesa. [lonydyenue uyyryHa u cranu. OKCUAbl U TUAPOKCHIBI
xene3a(ll) u (II1). Conm xeneza(1l) u (I11). O6Hapy)eHHE KATHOHOB XKelie3a B pacTBOpe. 3HAUCHNE COSIMHEHHH Kele3a.

Koppo3us razoBas (XUMHYecKas) U 3JEKTpOXUMMUECKas. 3alluTa METaJIOB OT Koppo3uu. Meramisl B npupoje. Ilonsatue o meramaypruu.
UépHast u mBeTHass Metautyprus. [lupomeramryprus, TUAPOMETAILTYprusi, snekrpoMeTautyprusi. Jlomennslii nponecc. IlepepaboTka dyryna B
CTaJIb. DJIEKTPOJIN3 PACILIABOB.

JleMoOHCTpaL U
BzaumopeiicTBre HATpUs, TUTHS U KaJbLHS C BOJOM.
I'openue HaTpusl, MarHusl U ’Keje3a B KUCIOPOIE.
Bcenblka TEpMUTHON CMECH.
B3anmopeiicTBie cMecu OPOIIKOB CEPHI U JKENe3a, INHKA U CEPBI.
B3aumoaeicTBue amoMUHAA ¢ KACIOTaMU, LEN0YaMH U BOJOM.
B3aumoneicTsue xene3a u MeIU C XJIOPOM.
B3aumoseiicTBre Meu ¢ KOHIEHTPUPOBAHHOM CEpPHOI KMCIOTOM M a30THOM KUCIIOTOH (pa30aBiIeHHON U KOHLIEHTPUPOBAHHOI).
Oxpacka IIaMeH! COETUHEHUSAMHU ILET0YHBIX METAJIIOB.
OKkpacka IIaMeH! COEIMHEHNSIMU IIEJTOYHO3EMENIbHBIX METAIIIIOB.
["amieHne n3BecTH BOJOM.
[Tonydenue KECTKOM BOABI B3AUMOJICHCTBUEM YIIIEKUCIIOr0 Ta3a ¢ U3BECTKOBOWM BOJIOM.
YcTpaneHne BpeMEHHOH KECTKOCTH KUISTYEHUEM U 100aBIIEHUEM COJIBI.
YcrpaHneHue mOCTOSHHON KECTKOCTH JO0OABIIEHUEM COJIBI.
WNoHUTHI ¥ IPUHITUTI UX AEUCTBHS (BUACO(PparMeHT).



e Koekuus npupoaHbIX COCIUHEHUN aIFOMUHUSL.

e BuneodbparmenTs u ciaiipl «OKCUA aTIOMUHUS U €70 MOAU(PUKAIIUI.

e [Tlonyuyenue aMm(poTepHOro rUAPOKCHIA ATFOMUHHUS U UCCIIEOBAHNE €TI0 CBOMCTB.

e  Komreknus «XUMUYECKNE UCTOYHUKHU TOKa».

e Pe3ynbTaThl JIIMTEIBHOTO SKCIEPUMEHTA O U3YYEHUIO KOPPO3UU CTAIbHBIX U3/I€JIUN B 3aBUCUMOCTH OT YCJIIOBUM IPOLECCOB.
Boccranosnenue meau u3 okcuna meau(Il) Bogopomom.

Buneodparmentst u cnaiiapl «I [pon3BOICTBO UyTryHA U CTAJIH.

Buneodparmentst u cnaiiasl «3aenus U3 yyryHa u CTanm.

BuneodparmenTs u crnaiiasl «[I[pou3BOACTBO AITFOMIHHUS.

JlabopaTropHble ONBITHI

* BzaumonelicTBue xene3a ¢ pactBopoMm cyibdata meau(1l).

* [TonyyeHne U3BECTKOBOM BOJBI U OIIBITHI C HEW.

* [Tony4uenue ruapokcumos xkenesa(ll) u (11).

» KauecTBeHHbIE peakiuy Ha KaTHOHBI JKee3a.
IpakTnyeckmne padoThl

6. XKécTtkocTh BOABI U CIOCOOBI €€ yCTpaHEHMUS.

7. Perienne skcriepuMeHTaIbHBIX 3a7a4 10 TeMe «MeTalb».

XuMus M OKpyxKamouas cpeia

Crpoenue 3emun: siApo, MaHTHs, 3€MHas Kopa, jgutocdepa, ruapocdepa, armochepa. XuMHUeCKH cocTaB 3eMiu. [OpHBIE MOPOJIBI.
Munepansl. Pynel. Ocagounsie ropHble moposl. I[Tose3Hble nckonaeMsle.

VIcTOYHUKHM XMMHMYECKOrO 3arpsi3HEHUs OKpyKawolled cpeabl. [obalbHble SKOJOTMUYECKHE NpoOJieMbl YeJOBEYECTBA: HapyIICHHE
OMOre0OXMMHUECKUX KPYrOBOPOTOB XMMHUECKUX JIEMEHTOB, MOTEIIEHHE KJIMMAaTa, KUCIOTHBIE TOKIAM U Ip. O30HOBBIE ObIPbI. MeXayHapoJHOE
COTPYJIHUYECTBO B 00JIACTH OXPaHbl OKPYKAIOIIEH CpeJibl OT XUMUYECKOTO 3arpsi3HEeHus. «3e€Hast XUMUSD.

JleMoHCTpanuu
Buneodparments! u cnaiinpl «CTpoeHne 3eMin U €€ XMMUYECKHI COCTaB.

Konnekuust MUHEpaioB U TOPHBIX TIOPOI.
Konnexkuus «Pynsl MeTaniosy.
Buneodparmentst u crnaiiabl «l 106anbHbIe 3KOJIOTHYECKHE TPOOIEMBI UETIOBEUECTBAY.
BuneodparmeHnTs! u cnaiiibl 0 CTENEHH SKOJIOTMYECKON YHCTOTHI TOBapa.
JlabopaTopHbIe ONBITHI
* 13yuenue rpanura.
* MI3yueHne MapKupOBOK pa3IMYHbIX BUJOB POMBIIUIEHHBIX U MPOJI0BOJICTBEHHBIX TOBAPOB.



O0001menue 3HaHUI O XUMHUH Kypca 0cHOBHOI mKkoJbl. [loaroroska k OI'J.
CrpoeHue aToMa B COOTBETCTBUHU C MOJIOKEHUEM XUMHUYECKOIO JIEMEHTA B Ieproanueckoi cucreme. CTpoeHHE BellecTBa: XMMHUUYECKasl CBSI3b

U KpUCTAJUTMYECKas peréTka. 3aBUCUMOCTh CBOMCTB 00OpPa30BaHHBIX AJIEMEHTAMHU MPOCTHIX BEIIECTB (METAJUIOB, HEMETAIIOB, OJIarOPOHBIX Ta30B)
OT IIOJIOKEHMsI 3JIEMEHTOB B IEpUOAUYECKOM cucteme. THIIONOrus HEOpraHMYECKMX BEIIECTB, pa3feleHHEe HUX Ha KJIAacChl W TPYIIIBL
IIpencraBurenu.

[Tpyu3Hakyu W ycnoBUS NPOTEKAHUS XUMHUYECKHUX peakiuid. TUIosorns XMMUYECKHX pPEakUuil MO0 pa3IuyHbIM IpU3HaKaM. Peakuuu MOHHOTrO
o0MeHa. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIHH.
XUMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB. XapaKTEPHbIC XUMHUECKUE CBOICTBA COIE00pa3yIOIUX OKCHIOB, TMIPOKCHIOB (OCHOBAaHUIA,
KHCJIOPOZICOAEPKALINX KUCIOT U aM(OTEPHBIX THIAPOKCHUIIOB), COJIEH.



3. Temarnueckoe MJIaHUPOBAHHUE.

Ne HaumenoBanue Bceero N3 anx
pasnenal/ pa3iejioB U TeM 4acoB Ypoxu IIpakTHyeckue padorel | KoHTpoabHBIE paGoThI
TEMbI
1 IoBTOpEeHue U 00001IeHHE CBEIEHUIT 110 KYPCY 5 4 1
8 kiacca
2 XuMH4YecKHe peaku B pacTBOpax 10 8 1 1
3JIEKTPOJINTOB
3 Hemeraiibl 1 X cOeIUHEHUSA 25 20 4 1
4 MeTa/JIbI M X COCTMHEHUS 16 13 2 1
5 XuMUS ¥ OKPYKAKOIIasi cpeaa 2 2
6 O0o0menne 3HAaHUH 110 XMMHHU Kypca 7 6 1
ocHOBHOM 1iKko0Jbl [logroroBka k OI'J.
Pe3epBHbIe ypoku 1 1
Hroro: 66 54 7 5




OcHOBHbIE MOAX0AbI K OPraHu3anun yueOHoro npouecca s aereit ¢ OB3:

1.ITox6op 3amanuii, MAKCUMAJIBHO BO30Y)KIAIOIIMX aKTUBHOCTh PEOCHKA, MPOOYKIAIONINEe Y HETO MOTPEOHOCTh B
MO3HABATEIBHON JEATETLHOCTH, TPEOYIOIIMX pa3HOOOPA3HON IS TEIbHOCTH.

2. [Tpucnocobienue TeMiia u3ydeHus yueOHOro MaTepuaia 1 METoZ0B 00yUeHHsI K YPOBHIO pa3BuTus nereit ¢ OB3.
3. UnauBuayanbHbIA MOIXO/.

4. TToBTOpHOE OOBICHEHNE YI4EOHOTO MaTepraia U 1mo00p JOMOJTHUTEIIBHBIX 33/[aHU;

5. [locTosiHHOE KCITOJIB30BAHKE HATJISAHOCTH, HABOSIIUX BOIIPOCOB, aHAJIOTUH.

6. Mcnosib30BaHNEe MHOTOKPATHBIX YKa3aHUH, YIPaKHEHUH.

7. IlposiBieHure OOJIBIIOTO TAKTA CO CTOPOHBI YUUTEIS

8. Mcnonp30Banue MOOIMIPEHHIA, TIOBBIIIICHHE CAMOOLIEHKH peOCHKA, YKPETUIEHHE B HEM BEPHI B CBOU CHITBI.

9. [TostanmHoe 06001IeHNEe TPOAETaHHON HA YPOKe PaOOTHI;

10. Mcrionp30Banue 3a1aHMiA ¢ OMOPOH Ha 00pasIbl, TOCTYITHBIX HHCTPYKITUH.

Heo6xoauMo yuuTsIBaTh, 4TO paboTocnocoOHocTh y aereit ¢ OB3 Ha ypoke amutcs 15-20 MUHYT.



N N AW

1.

YMK «Xumus. 9 kiaace»

. Xumus. 9 knacc. Yueonuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnankos).

. Metoaudeckoe nocoowue. 9 ximacc (aBropsl O. C. 'abpuensa, U. I'. Octpoymos, C. A. Cnaakos).

. [Iporpamma kypca xumuu 1 8—9 kiaccoB obieodpazoBarenbHbIX yupexkaeHui (aBropsl O. C. ['abpuensn, U. I'. Octpoymog, C. A. Craakos).
. Pabouas terpans. 9 kimacc (aBropsl O. C. 'abpuensn, C. A. CrnagkoB).

. Terpanp a5 1abopaTOPHBIX OMBITOB U MpakTHUeCKUX padot. 9 kinacc (aBropsl O. C. ['abpuensn, 1. B. AkcéHoBa).

. XUMUs B TECTaX, 3a7adax u ynpaxaerusx. 9 kimacc (aBropsl O.C. I'abpuensa, U. B. Tpuryouak).

. DnexTpoHHas popma yueOHUKA.

HNuTepHeT-pecypcesl

http://www.alhimik.ru. IIpencraBnens! cieayromme pyoOprKH: COBEThl aOUTYPUCHTY, YUUTEIIO XUMHUH, CIIPABOYHUK (O4eHb OOJbIIas mog0opKa

Ta0JIML ¥ CIIPAaBOYHBIX MaTEPUAJIOB), BECEslas XMMHUsI, HOBOCTH, OJIMMIINAbI, KYHCTKamMepa (MHOIO MHTEPECHBIX UCTOPHUUECKUX CBEICHUN).

2.

http://www.hij.ru. XKypaan «XuMusi 1 )KHU3HbY» MMOHATHO M 3aHUMATEIILHO pPacCKa3biBaeT 000 BCEM MHTEPECHOM, YTO MPOKUCXOJUT B HAYKE M MHUPE,

B KOTOPOM MEI JKUBEM.

3.

http://chemistry-chemists.com/index.html. DnekrpoHHbI XypHan «XUMHKH ¥ XHMHS», B KOTOPOM TIPEICTABICHBI OMBITHI 10 XHMHUH |

3aHUMAaTCIbHas I/IH(l)OpMaIH/ISI, IMO3BOJIAIOIIUE YBJICYb YHCHHUKOB 3KCHCpHMGHT3J'IBHOI>i YacCThIO IMpEAMETA.

4.
S.

http://c-books.narod.ru. BceBo3amoskHast tuTepaTtypa 1o XuMHH.

http://www.prosv.ru/. TTocoOust ass ydaimuxcs, B TOM YKCIIe I OATOTOBKU K UTOroBoit arrectanuu (OI'D u EI'D), Mmetoauueckure mocoous st

YUHTEIIEH, HAYyYHO-TIOMYJIIpHAs JIUTEPATYPA 110 XUMUHU.

6.

http://1september.ru/. XXypuan npeaHasHadeH He TONBKO IS yuuTesaei. B HEM mpeacraBieHo OONbIIOE KOJIMYECTBO PabOT YUEHHKOB, B TOM

YHUCJIC UCCIICAOBATCIILCKOI'O XapaKTepa.

7.

http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IKoIbHBIN MOPTAJ CO CChUIKAMH Ha 00pa30BaTeIbHBIC CAUTHI 110 XUMUH.

8. www.periodictable.ru. Coopuuk crateii 0 XUMHYECKHX JIEMEHTaX, HIUTIOCTPUPOBAHHBIH IKCIIEPUMEHTOM.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
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