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1. Ilianupyemble pe3yabTAaThl U3YUYeHHsSI Y4eOHOI'0 mpeaMera.
Ilo 3aBCPUICHUIO KypCa XUMHH HA 3TAlIC OCHOBHOI'O O6H_ICFO o6pa3013aH1/151 BBIITYCKHUKHA OCHOBHOM IIKOJIBI AOJDKHBI OBJIAACTh CICAYHOIIUMU
pe3yJibTaTaMu:
L.JIuunocmmuoie pe3yiomamal:

JIM9HOCTHBIE PE3YJIBTAThl OCBOCHUS IMPOTPAMMBbI OCHOBHOTO 001Iero 0Opa3oBaHUs JOCTHTAIOTCS B X0J1¢ 00 y4CHHS XUMUU B €IMHCTBE YUCOHOU U
BOCIIUTATEIILHOM ACATCIIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA pOCCHﬁCKHMH COHOKYJIBTYPHBIMH U JYXOBHO-HPAaBCTBCHHBIMU LICHHOCTAMMU,
MIPUHATHIMU B 00I11€CTBE MPABUJIAMU X HOPMaMU TOBEACHHS M CIIOCOOCTBYIOT MPOIIECCaM CaAMOIIO3HAHUSI, CAMOPA3BUTHS U COITMATTU3ALIUN
00yJaronuxcs.

JIM4HOCTHBIE PE3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCIIE B YACTH:

IMaTprnoTHYeCcKOro BOCIMTAHUS
IHEHHOCTHOI'O OTHOUICHWA K OTCYECTBECHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY U HAYYHOMY HACJICAHNIO, TIOHUMAaHUA 3HAYCHUA XUMHAYECKOU HAayKU B
KU3HU COBPEMEHHOTO O0O0IIecTBa, CIIOCOOHOCTH BJIAAETh JIOCTOBEPHOW WH(OpMaIuend O MepefoBBIX JOCTWKEHUAX M OTKPBITUSX MHUPOBOU W
OTEYECTBEHHOM XUMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOHCTBE MHUpa 1 0OIIECTBa;

I'paxxmaHckoro BOCMTAHUS
NpEACTAaBJICHUA O COIHUAJIBHBIX HOpMax MW IIpaBHJIaX MECEKIUYHOCTHBIX OTHOIIIEHUNA B KOJIJICKTUBE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B
0OIIIECTBEHHO TOJIE3HOM, yueOHO-HCCIEI0BATENLCKOM, TBOPUECKOW U APYTHX BUIAX JEATEILHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM
NEeSITEIbHOCTH TPH BBIMOJIHEHUH Y4eOHBIX, MTO3HABATENbHBIX 3a]a4, BBIMOJHEHHUH XUMHUYECKHUX SKCIEPUMEHTOB, CO3JaHUH Y4EOHBIX MPOEKTOB,
CTpEeMJICHHS K B3aMOIIOHMMAHHUIO U B3aUMOTIOMOIIH B IIpOIEcCce ATON yueOHO NesTeIbHOCTH; TOTOBHOCTH OILIEHUBATh CBOE MOBEACHNE U IOCTY KU
CBOMX TOBapHILEH ¢ MO3ULIUY HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIIECTBUI OCTYIIKOB; LennocTn
HAYYHOI'0 MO3HAHUS
MHPOBO33PEHYECKUX MPEICTABICHUNA O BEIIECTBE M XHUMHYECKOW pEakKlHUH, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKU U
COCTaBIISIOLIUX OCHOBY JJIsi IOHUMAaHUS CYITHOCTH Hay4YHOU KapTHHBI MUPA; MPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI MPUPO/IBL,
B3aMMOCBSI35X YEJIOBEKA C IPUPOIHOM cpesioi, O PO XUMHH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO03HABATEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJIyY€HUE HOBBIX 3HAHUI MO XMMHU, HEOOXOIUMBIX JUIsl 0ObSICHEHUS HAOII0AaeMbIX MPOIECCOB U
SIBJICHUM;

M03HABATEIbHON, MHGOPMAIIMOHHON M UYWTATENIbCKOW KYIBTYpbl, B TOM YHCJI€ HaBBIKOB CaMOCTOSTEIBHON pPaOOTHI C y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOU, JOCTYITHBIMH TEXHUYECKUMH CPEACTBAMU MH(OPMALIMOHHBIX TEXHOJIOT Ui,

MHTEpeca K OOy4eHHUIO M MO3HAHUIO, JTFOO03HATENBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CamMo00pa30BaHUIO, MPOEKTHOW U HMCCIEI0BATEIbCKOM
JesITeNFHOCTH, K OCO3HAHHOMY BBHIOOPY HAMpaBIEHHOCTH U YPOBHS 00YU€HUS B JTATbHEUIIIEM;



®opMuUpPOBaHUS KYJIbTYPbI 310POBbS

OCO3HAHUS LIEHHOCTH U3HU, OTBETCTBEHHOI'0 OTHOILEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH Ha 37J0POBbII 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUN U
HENPUATHS BPEIHBIX MPHUBBIYEK (YIIOTPEOICHUS aJKOTOJIsi, HAPKOTHKOB, KYypPEeHHUs), HEOOXOJWMOCTH COOJIONEHUS MpaBMsl O€301MaCHOCTH IPH
oOpalieHny ¢ XUMHYECKIMH BEIIECTBAMH B OBITY M peasibHOM XM3HM; TPyA0BOro BOCIUTAHUSA

MHTEpeca K MPaKTHUYECKOMY M3YYCHHIO poecCcuii U TpyAa pa3IudHOTO POJja, YBAXKEHHE K TPYAY M pe3ylbTaTaM TPYAOBOW NESTEILHOCTH, B TOM
Yrciie Ha OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHHUH 110 XUMHUH, OCO3HAHHOTO BbIOOpA MHIMBUAYATHHOW TPAEKTOPUH MPOIOIHKEHUS 00pa30BaHUs C
Y4€TOM JIMYHOCTHBIX HWHTEPECOB W CIIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX HWHTEPECOB M TOTPEOHOCTEH; yCHemHoW mpodeccuoHaIbHOM
JeSITEIbHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHMUI;

TOTOBHOCTb aJallTUPOBATHCS B IPO(PECCHOHAIBHON Ccpesie;

IK0J0rn4ecKoro BOCMUTAHHSA

®  DKOJIOTHYECKH IEJIeCO00pa3HOT0 OTHOIICHHS K MPUPOJIe KaK HCTOYHUKY KU3HU Ha 3eMJIe, OCHOBE €€ CyIeCTBOBaHUS, TOHUMAHUS IIEHHOCTH
3I0pOBOTO W 0€30MacHOT0 00pa3a JKU3HU, OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DM3UYECKOMY M TCUXHYECKOMY 3/I0POBBIO, OCO3HAHMS
IIEHHOCTH COOJTFOICHHMS TTPaBUJT 0€3011aCHOTO MOBEICHHUS TIPH padOTE C BEIIECTBAMH, a TAK)KE B CUTYAIUAX, YTPOIKAFOIINX 37J0POBBIO M )KU3HU JIIOIEH

®  CHOCOOHOCTH MPUMEHSThH 3HAHMUSI, TOJTyYaeMbI€ PU U3YYCHUU XUMUH, IS PEIICHHS 3a/1a4, CBI3aHHBIX C OKPYKAIOIICH MPUPOTHOM CPEoOi,
TIOBBIIICHUST YPOBHS 3KOJIOTHUECKOW KYJIBbTYPhI, OCO3HAHUS TJI00ATLHOTO XapaKTepa dKOJOTHYECKUX MPOoOJIeM U MyTeH UX perieHus: MoCpPeICTBOM
METOJI0OB XUMHUHU;

®  DKOJIOTHYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B TI03HABATEIbHON, KOMMYHHKATUBHON U COITMATBHOM MPAKTHKE.

2. Memanpeomemmnuwle pe3yivmamaol:

® onpedenenue 1eiel COOCTBEHHOTO 0OyUEHHUsI, TOCTAHOBKA M (POPMYJIMPOBAHKE JJIsl ceOsl HOBBIX 3a71a4;

® njaHupoearue HYTeﬁ AOCTHIXKCHUSA KETTAEMOTI'O pE3yJIbTaTa 06yquI/1${ XHUMHHU KaK TCOPETUUYCCKOI'0, TaK U SKCIICPUMCHTAJIBHOT'O XapaKTEpa,

® COOmHeceHue CBOUX I[eI\/lICTBI/II\/'I C INTAHUPYEMBIMHU PE3YyJIbTaTaMU, ocyuiecmejieHue KOHTPOJIA CBOCH ACATCIIBHOCTH B IIPOLECCE NOCTHMKCHUSA
pe3yibTara, onpe()eﬂeﬂue CII0CO00B ﬂeﬁCTBHﬁ IIPpHU BbBIIIOJIHCHUHA Ha60paT0pHLIX " MMPAKTHUYCCKUX pa60T B COOTBCTCTBUU C IIPpaBHUIIaMH
TCXHHUKHU 6630H8.CHOCTI/I;

L4 onpedeﬂeHue HCTOYHUKOB XMMHUYECKOM PIH(i)OpMaI_II/II/I, IMOJIYYCHUC U aHAJIN3 Cé, CO31aHHUC I/IH(1)OpMaI_II/IOHHOl"O MMpOAYKTaA U €ro INpE3CHTALlUA;

® ucnojivzosarue OCHOBHBIX MHTCIJICKTYAJIbHBIX onepaunﬁ: aHaJIn3a U CHHTE34a, CpPAaBHCHUA U CUCTCMATU3allUH, 0606H_IGHI/I$I H KOHKPCTHU3aIllhu,
evlsieieHue TPpUINHHO-CICACTBCHHBIX CBSI3EH U nocmpoernue JJOTUICCKOTro pacCy:XKACHUA U YMO3AaKITHOUCHU A (I/IH,ZLYKTI/IBHOFO, ACAYKTUBHOTO U
110 aHaJ'IOFI/II/I) Ha MaTCpUuaJie CCTCCTBCHHO-HAYYHOT'O COACPIKAHUS;

® yYyMmerue CO34aBaThb, IPUMCHSATDH U HpCO6p830BBIBaTB 3HAKU U CUMBOJIbI, MOACJIN U CXCMBbI IS PCIICHUA y‘Ie6HBIX U IIO3HABaTCJIbHBIX 3a1a4,

L4 gbopMupogaHue U paszeumue 3KOJIOTHYCCKOTO MBIIIJICHUA, YMCHUC INPUMCHATH €TI0 B HOBH&B&TCHLHOﬁ, KOMMyHHKaTHBHOﬁ, COI_II/IaJ'ILHOI\/’I
MIPAKTHUKE U MPO(PECCHOHANBHON OpUEHTALNH;



® ceHepuposaHue UIEN U ONIPENIEICHUE CPEJICTB, HEOOXOAUMBIX I UX pealIn3aliH.

3. IIpeomemmnuwie pe3yromamot:
B cocTaBe npeaMeTHBIX pe3yabTaTOB 10 OCBOEHHIO 0053aTEIbHOI0 COIEPKaHUs, YCTAHOBJIEHHOTO IaHHOM paboyell MporpaMMo, BbIIEIISIOT:
OCBOCHHBIC 00YJAIOMIMMUCS HAYIHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUH, crienuduuecKue s IpeMETHOW 00J1acTH « XUMUSD», BUJIBI
ACATCIIBHOCTH 110 IIOJTYUCHUIO HOBOT'O 3HAHUS, €r0 MHTCPIPCTALIUU, HpeO6pa3OBaHI/IIO " MPUMCHCHUIO B pPa3IMYHBIX y‘-Ie6HI)IX H HOBLIX CUTyallUsX.

K xon1y o6yuenus B 9 kinacce y ooydaroierocst 0yay copMupoBaHbI CIEAYIOMINE TPEIMETHBIE PE3YyIbTaThl 0 XUMUU:

® pPACKpBIBATH CMBICI OCHOBHBIX XUMHUYECKHUX TOHATUI: XUMHUYECKUI IEMEHT, aTOM, MOJIEKYJla, MOH, KATHOH, aHHOH, IIPOCTOE BEIIECTBO,
CJIOJKHO€E BELIECTBO, BAJICHTHOCTb, IEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl PEaKLIHsl, XAMUYECKasl CBS3b, TEINIOBON
3¢ deKT peakiuu, MOJb, MOJISIPHBIH 00BEM, pacTBOP, SJEKTPOIIUTHI, HEIJIEKTPOIMUTHI, JEKTPOIUTHYECKAS TUCCOIHALIMS, PEAKIIUU HOHHOTO
oOMeHa, KaTaJln3aTop, XUMUYECKOE paBHOBECHE, 00paTUMble U HEOOpAaTUMBbIE PEAKIINH, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEaKIUH,
OKHUCJIUTEIb, BOCCTAHOBUTENb, OKUCIIEHHE U BOCCTAHOBJICHHE, AJJIOTPOIHS, aM(OTEpHOCTb, XUMHUYECKas CBSA3b (KOBaJCHTHAs, HOHHAs,
MeTaJIn4yeckasi), KpucTalsInueckas pemérka, Koppo3usi MEeTaJlJIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOHN peakliy, MpeleIbHO A0IMyCTUMAas
koHueHTpauus [IJIK BeniecTsa;

® JUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYECKHX MOHITHHM U IPUMEHSAThH 3TH MOHATHS NPU OMUCAHUH BEIIECTB U UX MPEBPAICHHUIA;
®  JICI0JIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJIsl COCTaBJIeHUs! (JOPMYJI BEIIECTB U YPaBHEHUN XUMUYECKUX PEaKIU;

® OmpeleNsITh BAJIGHTHOCTh U CTEIIEHb OKUCIICHUS XUMHUYECKUX JIEMEHTOB B COSMHEHUAX PAa3IMYHOIO COCTaBa, IPUHAIEKHOCTh BELIECTB K
onpeaenéHHOMY KJIacCy COeMHEHH 1o popMynaM, BUI XMMHUECKOH CBSI3U (KOBaJIGHTHAs, HOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsj] HOHA 110 XUMUYECKOU popmyrie, xapakTep cpeibl B BOAHBIX PACTBOPAaX HEOPraHMUECKUX COCIUHEHUM, TUIT
KPUCTAIIMYECKON PEelIETKY KOHKPETHOTO BEIIECTBRA;

® packpbiBaTh cMbIci [lepuoanueckoro 3akona J{.M. MeneneeBa u 1eMOHCTPUPOBATh €r0 IOHUMAaHUE: ONKCHIBATh U XapaKTepU30BaTh
tabnuuynyto popmy [lepuoanueckoit cucTeMbl XUMUYECKUX AJIEMEHTOB: pa3inyaTh NOHATUS «TJIaBHAs MOArpymnmna (A rpymnmna)» u
«moboyHas noarpynna (b rpymnmna)y, manbie 1 60JIbIINE IEPUOIBI, COOTHOCUTH 0003HAYEHUS, KOTOPbIE UMEIOTCS B IEPUOANYECKOM Tadnulle,
C YHCJIOBBIMHU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMUYECKHX AJIEMEHTOB (COCTaB U 3apsij A1pa, 00IIee YUCIO SJIEKTPOHOB U
pacnpesienieHue UX Mo 3JIEKTPOHHBIM CJI0SM), OOBSICHATH 001I[Me 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB AJIEMEHTOB M UX COCAMHECHUI B
rpejienax MajbIX MEPHOJI0B U TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHHUS UX aTOMOB;

° KJ'IaCCI/I(l)I/II_[I/IpOBaTB XUMHUYCCKHUEC 3JICMCHTBI, HCOPraHUYCCKUC BCHICCTBA, XUMHUUYCCKUC PCAKIIUU (HO YHUCITY U COCTABY YHYaCTBYHOIIIUX B
pCaKknuu BEUICCTB, 110 TCINIOBOMY 3(1)(1)6KTy, M0 U3MEHEHUIO CTENeHEH OKUCICHUS XUMHUUECKUX SHeMeHTOB);

® XapaKTepHu30BaThb (OHI/ICBIBaTB) 06].].[1/16 )51 CHeI_II/I(I)I/I‘leCKI/Ie XHMHUYECKHE CBOMCTBA MMPOCTBIX U CJIOKHBIX BCIICCTB, MOATBCPIKIAA OITMCAHUC
npuMEpaMu MOJICKYIJISIPHBIX U HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKHHﬁ;



COCTaBJISITh YPABHEHUS DJIEKTPOJUTUYECKON TUCCOLMAIMU KUCIIOT, IIEJI0OYEN U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLUN
MOHHOTO 0OMEHa, YpaBHEHHUSI pEaKIUi, TIOTBEPIKAAIONINX CYIIECTBOBAHUE TCHETUIECKOM CBS3U MEXIY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CyHTHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI OCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca ATUX PeaKlnii;
IIPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTHU OT UX CTPOEHHUS, BO3MOKHOCTH IIPOTEKAHUS XMMHUECKUX NIPEBPAILEHUN B PA3IUYHBIX
YCIIOBUSIX;

BBIUUCIIATH OTHOCUTENIFHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO JIEMEHTa 10 (popmyre
COEJIMHEHHS], MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKOM peaKiuy;

COOITIOTIATh MpaBHJIA MOJIb30BAHMS XUMHYECKOH TIOCYI0N U TaOOpaTOPHBIM 000pyIOBaHHEM, a TaKXKe IpaBuiIa 0OpaIeHHs C BEIECTBAMHU B
COOTBETCTBUH C MHCTPYKLUUAMHU 110 BBIIIOJTHCHUTIO na6opaTopHHx XUMHUYCCKHX OIILITOB I10 IMOJIYYCHUIO U CO6I/IpaHI/IIO F33006pa3HBIX
BEIIECTB (aMMHaKa M YIIIEKHCIIOTO Ta3a);

IMPOBOAWUTE PCAKIIUHU, ITOATBCPKIAAIOIINEC Ka4eCTBEHHLIN COCTaB PAa3JIMYHBIX BCUICCTB: PACIIO3HABATH OIIBITHBIM HYTGM XJIOpUA, 6pOMI/I}1,
noauna, Kap6OHaT, (bOCCbaT, CHJIMKAT, Cym;(i)aT, TUAPOKCUANOHBI, KATHOHBI aMMOHHS U HOHBI U3YYCHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B
BOJHBIX paCTBOpaxX HCOPraHNYCCKUX BCIUICCTB;

MIPUMEHSTH OCHOBHBIE OTIepPaIliH MBICIIUTEIPHOH JIEATEIPHOCTH — aHAIM3 ¥ CHHTE3, CPaBHEHKE, 0000IICHIE, CHCTEMAaTH3AIHIO, BRISBIICHUE
MMPUYUHHO-CJICICTBCHHBIX CBsI3el — AT NU3YyYCHUA CBOMCTB BCIIIECTB U XUMHNUYCCKUX peaKHHﬁ, €CTCCTBCHHOHAYYHBIC METO/IbI IIO3HAHUA —
HaOMI0ACHUE, U3MEPEHNE, MOICITMPOBAHUE, IKCIIEPUMEHT (peaabHbINH U MBICIICHHBIH )

2. Copep:xaHue porpaMmbl

IloBTOpeHUEe 1 00001IEHNeE CBEAeHUI 0 Kypcy 8 Kiacca
bunapueie coeaunenus. Oxcuabl cosieoOpasyrolie U HecojieoOpasyomue. ['MApOKCUAbI: OCHOBaHUSA, aM(OTEPHBIE THIPOKCHUIBI,

KHUCJIOPOACOACPKAIINEC KUCIIOTHI. CpeZ[HI/Ie, KHCJIbIC, OCHOBHBIC U KOMIIJICKCHBIC COJIH.

O606H.I€HI/IC CBeI[eHI/Iﬁ 0 XHUMHUYCCKHUX PCAKIUAX. KJ'IaCCI/I(bI/IKaI_[I/Iﬂ XHUMHUYCCKHUX peaKHI/Iﬁ II0 pa3/IMYHbIM IPHU3HAKAM: COCTAaBY U YUCITY

pearupyromux " 06pa3y}01u1/1xc51 BCIICCTB, TCIUIOBOMY 3(1)(1)€KTy, O6paTI/IMOCTI/I, W3MEHEHUIO CTEICHEH OKHUCICHUS 3JICMCHTOB, 06pa3y101unx
pearupyromue BeuIeCTBa, arperaTHOMY COCTOSHUIO pCarupyromunux BEIICCTB, UCIIOJIB30BAHUTO KAaTAJIM3aTOopa.

Ilonsarue o CKOPOCTH XUMHWYECKOH pe€aKuuu. (DaKTOpLI, BJIMAOINHUEC HAa CKOPOCTh XUMHNYCCKHUX peaKHHﬁZ npupoaa pearupyromux BCIICCTB, UX

KOHICHTpalud, TEMIICpaTypa, jiomaab CONPUKOCHOBCHUS, HAJIMYNEC KaTaJIMU3aTopa. Karanus.

JdeMoHcTpanuu
O3HakoMJIEHHE C KOJUIEKIIUSAMU METAJIJIOB U HEMETAJIJIOB.
O3HaKoOMJIEHHE C KOJUIEKIIUSAMH OKCUIOB, KUCIIOT U COJIEH.
3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEaKIIMK OT PUPOABI PEAruPYIOIIHX BEIIECTB.



e 3aBUCUMOCTb CKOPOCTH XMMUYECKOM pEaKUU OT KOHIIEHTPALMK pearupyrouiux BEeLECTB.
e 3aBUCUMOCTb CKOPOCTH XMMUYECKOM pEaKUy OT IUIOIIA I COIPUKOCHOBEHHUS PEArUPYIOIINX BELIECTB («KUIISALIUM CII0M»).
e 3aBUCUMOCTb CKOPOCTH XMMUYECKOM peaKuu OT TEMIIEPATypbl Pearupyrolinx BEIIECTB.
JlabopaTopHbIe ONBITHI
* B3auMo1eiicTBME aMMHUaKa U XJIOPOBOJOPO/IA.
* Peakuus HeTpanusanyu.
* HaGmronenue TeruioBoro 3dexra peakiiuu HeHTpann3aim.
* BzaumoseiictBue cepHoil kucnotsl ¢ okcugom meau(Il).
* Paznoxenue nepokcuia BOJI0poJa ¢ HOMOUIbIO KaTanas3bl KapToQes.
* 3aBUCUMOCTb CKOPOCTH XMMMUYECKOM peaklyy OT MPUPOJAbl PearupyroliuX BEIIECTB Ha MPUMepPEe B3aUMOJAEHUCTBUS pacTBOPOB THOCYINb(arta
HaTpHUsl U XJlopuja Oapusi, THOCYNb(aTa HaTPUSI U COJITHOM KUCIIOTHI.
* 3aBHCUMOCTb CKOPOCTH XHMHYECKOM PEAKIIMHU OT MIPUPOJIbI METAIIJIOB P UX B3aUMOJICUCTBUM C COJISTHOM KUCIOTOM.
* 3aBUCUMOCTb CKOPOCTH XUMUYECKOM PEaKuy OT IPUPOJIbI KUCIOT NMPU X B3AUMOJAECUCTBUU C KEJIE30M.
* 3aBUCUMOCTb CKOPOCTH XUMUYECKOUN peakuu OT TeMIIePaTypBhl.
* 3aBUCUMOCTb CKOPOCTH XUMUYECKOH PeaKkIMi OT KOHIIEHTPAIIH.
* 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peaKkIuy OT IUIOIIA/Ii CONPUKOCHOBEHHUS PEarupyrolnX BEIIeCTB.
* 3aBUCHUMOCTh CKOPOCTH XUMHYECKOW PEAKIIUU OT KaTaIu3aTopa.

XuMHYeCKHe PeaKIMH B PACTBOPAX 3JIEKTPOJIUTOB

[Tonsatre 00 3AEKTPONUTUUECKON AUCCONMAMH. DICKTPOJIUTHI U HEIJEKTPOJIHUTHI. MeXaHU3M TUCCOIHMAINI AJIEKTPOJIUTOB C PAa3TMUYHBIM
xapakTepoM cBsi3H. CTeTIeHb JIEKTPOTUTHIECKON nucconanui. CUIbHBIE U CIIA0bIe AIEKTPOIUTHI.

OcCHOBHBIE TIOJIOKEHHS TEOPUH AIEKTPOTUTHICCKON nuccormanuu. Kinaccudukaius HOHOB U MX CBOMCTBA. KHCIIOTHI, OCHOBaHUS U COJIM KaK
ANEKTPOJIUTHL. VX Kiaccudukanus u 1uccoIuanusi.

OO0mue XUMHYECKHE CBOMCTBA KHCJIOT: M3MEHEHHE OKPACKU HHAMKATOPOB, B3aUMOJCHCTBHE C METaUIaMH, OKCHJAAMH M THAPOKCHIAMHU
METaJUIOB M COJISIMU. MOJIEKyJIIpHbIE M MOHHBIE (TIOJIHBIE U COKPAIIEHHBIC) YPAaBHEHHS peakIuil. XUMUYCCKHUN CMBICII COKPAIIEHHBIX YpaBHCHUM.
VYcnoBus npoTekaHusl peakuii MEXKy IEKTPOJIUTaMHU 10 KOHUA. P51 aKTHBHOCTH METAJLIOB.

OO01mMe XMMUYECKHE CBOMCTBA IIEI0YEH: B3aUMOIEHCTBIE ¢ KUCIOTaMH, OKCHIAMH HEMETAJUIOB, cojaMu. OOIIne XUMHYECKHE CBOMCTBA
HEPACTBOPUMBIX OCHOBAHUM: B3aMMOJCHCTBHUE C KACIOTAMHU, PA3JIOKEHUE ITPU HAarPEeBaHUM.

OO0mmre XUMHYECKHE CBOMCTBA CPEIHUX COJICH: B3aUMOJICHCTBUE C KUCIOTAMH, IIEJI0YaMH, COJISIMU M METa/UTaMH. B3anMo1elicTBHE KUCITBIX
COJIEH CO HICJIOYaMH.

I'unponus kak oOMeHHOe B3aUMOJIeHCTBHE colieil ¢ BOI0H. [ MIpoau3 comu CUIIBHOTO OCHOBAHMSI U cIaboi KUCIOTHL. [ uaponus conu cnaboro
OCHOBAaHUS U CHIIBHOU KUCIOTHI. Bomopoausiii mokazatens (pH).

CBoiicTBa KHUCIOT, OCHOBAHUI, OKCUJIOB U COJIEH B CBETE TEOPUHU DIIEKTPOIUTUUYECKON AMCCOIUAIIMM U TIPECTaBICHUH 00 OKUCIUTENHHO -
BOCCTAHOBUTEIIbHBIX PEAKLIUSIX.



JdeMoHcTpanuu

HcnpiTanue BeeCTB U UX PaCTBOPOB Ha AIEKTPOIPOBOJIHOCTD.
3aBUCUMOCTD AJIEKTPOIPOBOJIHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTPALIUH.
JIBUKEHME OKPALLIEHHBIX HOHOB B 3JIEKTPUUECKOM IOJIE.

OmnpexeneHue xapakrepa cpelibl B paCTBOpax COJICH.

JlabopaTopHble ONbITHI

* Tucconunanus cnabpIX 3JEKTPOIUTOB HAa IPUMEPE YKCYCHON KHUCIIOTHI.

* I3MeHeHne OKpacKu MHANKATOPOB B KUCIIOTHOM CpeJie.

* Peaknuust HeMTpanu3amuu pacTBopa METOUYH Pa3TnIHBIMU KUCIOTAMH.

* [Tonyaenue runpoxcuaa meau(Il) u ero B3anmoaelicTBre ¢ pa3IMYHBIMU KUCIOTAMHU.
* BzaumoseiictBue criibHbBIX KUCIOT ¢ okcuioM meau(1l).

* B3anMmoieficTBIE KUCIOT C METAIJIaMH.

» KayecTBeHnHas peakius Ha KapOOHAT-HOH.

* [Tonyyenue cTyHS KPEMHUEBOW KUCIOTHI.

* KauecTBenHas peakuusi Ha XJIOPHUI- WK CYb(aT-UOHBI.

* lI3MeHeHne OKpacKy MHIUKATOPOB B IIEJIOYHOM Cpejie.

* B3auMoieiicTBrE IE0YEH C YIIIEKUCIIBIM Ta30M.

» KayecTBeHHas peakuysi Ha KATHOH AMMOHMSL.

* [Tomyuenue ruapokcuaa menu(Il) u ero pasnoxenue.

* BzaumoeiictBue kapOOHATOB C KUCIOTaMHU.

* [Tomyuenue ruapokcuaa xemnesa(lll).

* BzaumoneiicTre xenesa ¢ pactBopoM cyiabdara meau(1l).

IIpakTHyeckue padoTbl

1. PemreHue skcniepuMeHTANIBHBIX 3a7a4 110 TeME «DJIEKTPOIUTUYECKAs TUCCOLUALUS.

HemeTanabl 1 UX cOeTUHEHUS
CTpOGHI/IC daTOMOB HEMCTAJJIOB U HUX IIO0JIOXKCHHC B HepHOﬂHqCCKOﬁ cucteme. Psag QJICKTPOOTPUIATCIIbHOCTH. KpI/ICTaJ'IJ'II/I‘ICCKI/Ie pCI_HéTKI/I
HEMCTAJUIOB — TIPOCTBIX BCHICCTB. du3znyueckue CBONCTBA HEMETAJIJIOB. O6IJ_II/IC XHMHUYECKHE CBOMCTBA HEMETAINIOB: OKHCIHUTEIbHBIE H
BOCCTAaHOBHUTCIIBHBIC.
FanoreHH, CTPOCHUC HUX aTOMOB U MOJICKYIL. du3znyeckue U XUMHYECKHE CBOMCTBA TaJOTrCHOB. 3aKOHOMepHOCTI/I W3MEHEHHS CBOMCTB
TaJJOTCHOB B 3aBUCHUMOCTHU OT HMX IIOJOKCHHUA B nepnonnqecxoﬁ cucteme. HaxoxxaeHne rajloreHOB B Ipupoac U UX IOJYUCHHUC. buonoruueckoe
3HAYCHUC U IIPUMCHCHHEC I'aJIOTCHOB.



I'amoreHoBOIOPOABI M COOTBETCTBYIOIIME UM KHUCIIOTHI: IIJIaBUKOBAs, COJsSHAs, OpOMOBOJIOpOJHAs, HOJOBOJOpOJHAs. lanoreHuubl.
KauecTBeHHBIE peakliMi HA rajJoreHuA-uoHbl. [[puMeHeHne COeIMHEHNI TaJIOT€HOB.

O6mas xapakrepuctuka eMeHToB VIA-rpynmnel. Cepa B mpupoje U €€ nojgydeHue. AJUIOTPOIHBIE MOJU(DHUKAIIMKA Cepbl U UX CBOMCTBA.
XHUMHUYECKUE CBOMCTBA CEPBI U €€ MPUMEHEHUE.

CepoBo1OpO: CTPOCHUE MOJIEKYITHI, (PU3MUECKIEe U XUMUYECKUE CBOMCTBA, MmoyrydeHue U 3HaueHune. CepoBogopoanas kuciota. Cynbduast u
ux 3HayeHue. JIroMuHOGOPEI.

Oxcun cepri(1V), cepaucras kuciota, cynbhuTsl. KauecTBeHHAs peakuus Ha Cyab(QHUT-HOH.

Oxcup ceprl(V]), cepnast kucnota, cyibgatsl. Kpucramioruaparst.

CepHast KuCHOTa Kak CUJIBbHBIM 251eKTposuT. CBOMCTBA pPa30aBIIEHHOM CEpHOM KHUCIOTHI KAaK THUIMYHOM KHCJIOTHI: B3aUMOJIEHCTBUE C
MeTaJjlaMi, OCHOBHBIMU U aM(OTEpHBIMU OKCUAAMH, OCHOBaHUSAMHU U aM(OTEpHBIMU THIPOKCHIaMU, colsiMu. KauecTBeHHas peakuus Ha cyabdar-
HOH.

OO6mrast xapaKTepHUCTHKA SJIEMEHTOB VA-Tpynmbl. A30T, CTPOCHHE €ro aroMa W MOJIeKynbl. DU3WYecKne W XUMHYECKHE CBOWCTBA W
MIPUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OMOJIOTHYECKAs! POJIb.

AMMUak, CTpoeHHe MOJIEKYJbl U (pu3nuecKkrue cBoMCTBa. AMMHUayHasi BOJA, HAIATBIPHBIN CIIUPT, TUApPAT aMMUaka. JJoHOpHO-aKIenTOPHBIN
MeXaHHU3M o0pa30oBaHUs CBSA3HM B KaTHOHE aMMOHUS. BoccTanoBurenbHble cBoiicTBa ammuaka. Colm aMMOHHS M MX NpuMeHeHHe. KauecTBeHHas
peaxiusi Ha KAaTHOH aMMOHHS.

Oxkcubl a30Ta: HECOJICOOPA3YIONINE M KUCIOTHBIC. A30THCTAsI KHCIIOTa M HUTPUTHI. A30THAs! KACJIOTa, €€ MoJydeHue U cBoiicTBa. Hutpartsl.

docdop, ctpoenne aroma u aotponus. Pochuasl. Pochun. Oxcun hochopa(V) u dochopnas (oprodocdopnas) kucmora. Docdarsr.

OO6mrast xapakTepucTHKa 3JIeMEHTOB [VA-Tpynmbl: 0COOCHHOCTH CTPOCHHSI aTOMOB, MPOCTHIX BEIIECTB M COCAMHEHUH B 3aBHCHUMOCTH OT
MOJIOXKEHUS 3JIEMEHTOB B TEPUOJAMYECKON CHCTeMe. YTiiepoa. AJUIOTPONHBIE MOAUUKAIMU: anma3, rpadut. AmMopdHBIA yriepom: caxa,
AKTUBUPOBAHHBINA yrojb. AncopOmus. XumMudecknue cBoMcTBa yriepoaa. KokcoxuMmuueckoe mpou3BOICTBO U €ro nmpoayKius. KapOusr.

Oxkcun yraepona(ll): crpoenne Mosekyswl, moiaydeHue u cpoiictBa. Okcua yriaepona(IV): crpoeHne MoJeKylbl, TIOJydeHHEe U CBOMCTBA.
VYronpHas kucnota. CoiM YyroabHOU KUCIOThI: KapOOHATHI ¥ TUAPOKapOOHAThl. TeXxHUYecKas u IMUIleBas coa.

Oprannueckast XUMHs. YTIJIEBOJOPOIBI.

Mertan, 3TaH U NpONaH Kak MpenaeibHble (HACHIIICHHBIE) YIJIEBOJAOPOIbl. OTHUJIIEH M alEeTHJIEH KaK HempelelibHble (HEHACHIIIEHHBIC)
yraeBoaopoasl. CTpykTypHbIe (hopmyibl BemecTB. ['opeHue yriaeBoaopoaos. Peakuuu neruapupoBanust NpeAeabHbIX YTIEBOIOPOIOB.

CrupTsl. DTHIIOBBINA CIHUPT, €r0 MOJIy4YeHUEe, TpUMEHEeHUe U (u3noiornueckoe neiicreue. TpEéXaTOMHBIN CIUPT TIUIEPUH. YKCYCHasl KHCIOTa
KaK MpeACTaBUTENh KapOOHOBBIX KUCIIOT.

Kpemnwii: crpoeHne atoma u HaxoxxaeHue B mpupoje. Cununuabl U cuiiad. CoiictBa kpemHaus. Okcua kpemuusa(1V). KpemHaueBas kuciora u
€€ CoJIN.

IIpousBoacTBO cTekna M LeMeHTa. [IpoJyKuus CWIMKAaTHOW MPOMBIIUIEHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, (apdop, dasHc.
OnTHyeckoe BOJIOKHO.

Hemerannel B npuposae. @pakiimoHHas MEeperoHka >KUIKOTO BO3AyXa KaK Croco0 MOJy4eHHUs KHUCIOopoia, a3oTa W aproHa. Ilomydenue
dochopa, kpeMHus, XJI0pa, HO/AA. DIEKTPOJIU3 PACTBOPOB.



[ToyueHnue cepHOM KHCIOTHI: CHIPhE, XUMU3M, TEXHOJIOTHUYECKAsI CXeMa, METOJI KHIISIIETrO CIJIOs, MPUHIIUITBI TETUI00OMEHa, MPOTUBOTOKA U
uupkyssiiuu. Oneym. [Ipon3BoaCTBO aMMuaKka: ChIpbE, XUMHU3M, TEXHOJOTUYECKAs CXEMa.
JdeMoHcTpauuu
Koutekuus Hemeranios.
Mogenu KpUCTAITHYECKUX PEHIETOK HEMETAUIOB: aTOMHBIE M MOJICKYJISIPHBIC.
O30HATOP ¥ MPUHIIUIIEI €70 PAOOTHI.
I'openmne HeMeTa/IoB — MPOCTHIX BEIIECTB: cephbl, (hocdopa, IPEeBECHOTO YIIIsl.
OO0pa31ibl TaJOreHoB — MPOCTHIX BEIIECTB.
B3anmopeiicTBre raloreHoB ¢ MeTalaMHu.
BriTecHenne xiopa 6poMoM WIIH MOJIa U3 PACTBOPOB UX COJIEH.
Kosnnexuust mpupoaHBIX COETUHEHUN XJI0pa.
B3anmopeiicTBre cepbl ¢ METAIAMMU.
I'openue cepsl B kuciaopoae.
Konnexkuust cynbuaHbIX py.
KadectBennas peakius Ha CyIb(Qua-HOH.
OO6eciiBeunBaHNE OKPAIICHHBIX TKAaHEH CEPHUCTHIM Ta30M.
B3anmopeiicTBie KOHIIECHTPUPOBAHHON CEPHOM KHUCIOTHI C MEJIBIO.
OO0yrnuBaHrue OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTOM.
Huarpamma «CocTaB BO3IyXa».
Buneodparments! u cnaiiasl «IItnasu 6a3apb».
e [lonyuenue, coOupanue 1 pacrno3HaBaHUE aMMHAKa.
e Paznoxenue Ouxpomara aMMOHHS.
e B3saumozeiicTBre KOHIEHTPUPOBAHHON a30THOU KUCIOTHI C MEABIO.
I'openune uépnoro nopoxa.
Pasnoxenue HUTpaTa Kaausi U TOPEHUE B HEM JPEBECHOTO YIOJIbKa.
OO6pa31bl NpUpoIHBIX coearnHenuii pocdopa.
I'openue docopa Ha Bo3AyXe U B KUCTIOPO/IE.
[Tomyuenue 6enoro ¢pocdopa u UCHIBITAHUE ETO CBOWUCTB.
Komnexkuust «O6pa3ibl IPUPOTHBIX COSAMHEHUM yTIepOaay.
[Toprper H. 1. 3enunckoro. [lornomenre pacTBOPEHHBIX BEUIECTB UM I'a30B aKTUBUPOBAHHBIM YIIIEM.
YeTpoicTBO MPOTUBOTA3A.
Mogenu MoneKysl METaHa, 3TaHa, ITUJICHA U alleTUJICHA.
BsaumoeiicTBue 3TUneHa ¢ OpOMHOI BOJOH M paCTBOPOM MEpMaHTaHATA KaJIHS.



OO1m1re XuMUYeCKHe CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHOW KHUCIIOTHI.
KauecTBeHHas peakiiis Ha MHOTOAaTOMHBIE CITUPTHI.
Komnexmust «O0pa3ip! IpUPOAHBIX COSANHEHUH KPEMHHUS.
Komnnekuus crexna, KepaMUKH, IEMEHTA U U3JIEIUNA U3 HUX.
Komiekuust npoiyKuuy CUIMKaTHOM MPOMBIIIJIEHHOCTH.
Buneodparments! u cnaiiapl « [ [pon3BOICTBO CTEKIIA M LIEMEHTA.
Komnexknns «IIpupoiHpie cCOeMHEHNS HEMETAIIOBY.
BuneogpparmenTs! u cnaiiapl «PpakimoHHAs IEPErOHKA KUJIKOTO BO3YXa».
BuneogparmenTs! u cnaiiasl «lloxydeHne Bogopoaa, KUCIOPOAa U TaJIOT€HOB IEKTPOIUTUYECKUM CIIOCOO0M.
Monenu anmnapaToB Ui IPOU3BOJICTBA CEPHOM KUCIOTHI.
Mopenb KUIsmero ciosl.
Mogenp KOJIOHHBI CHHTE3a aMMHUaKa.
BuneodparmenTst u crnaiiapl «I[Ipon3BoicTBO CEpHOM KMCTOTHI».
BuneogparmenTs u ciaiiasl «I[Ipon3BoacTBo aMmmHuaKay.
Komnexkuust «Coipb€ U1 MOJTy4eHUSI CEPHOM KUCIOTHI».
JlaGopaTopHble ONBITHI
* Pacrio3HaBaHHE TalOT€HUA-HOHOB.
» KauecTBeHHBIE peakluu Ha CyIb(aT-UOHBI.
» KauecTBeHHas peakuys Ha KATHOH AMMOHHUSL.
* XMMHYECKHE CBOMCTBA a30THOM KUCJIOTHI, KaK 3JIEKTPOJIUTA.
» KauectBeHHbIe peakuuu Ha pocdar-uoH.
* [Tony4yenue u cBOMCTBA YrOJIbHON KUCIOTHI.
» KayecTBeHHas peakiysi Ha KapOOHAT-HOH.
* [Iponyckanue yrieKucioro ra3a 4epes3 pacTBOp CHJIMKAaTa HaTpHsl.
IIpakTHyeckue padoTbl
2. MI3yueHue CBOMCTB COISIHOM KHCIIOTHI.
3. M3yueHue CBOWCTB CEpPHOM KUCIIOTBHI.
4. TlonydyeHne aMMuaKa U U3y4eHHUE €r0 CBOWCTB.
5. Ilonyuenue yriekucioro rasa. KadectBeHHas peakuys Ha KapOOHAT-HOHBI.

MeTajjibl M HX COCAUMHEHUS



[TosoxkeHrne METAJUIOB B MEPUOJNYECKON CHCTEME XMMUYECKUX 31eMeHTOB JI. 1. MeHnaeneeBa, CTpoeHHE aTOMOB U KPHUCTAJUIOB METAJUIOB.
Meramueckas CBsSI3b M METaJUIMUeCKasi KpucTauinueckas pemérka. Gusnueckue CBOMCTBA METAIOB: 3JIEKTPO- U TEIIONIPOBOIHOCTD, OTpaXKarolias
CIOCOOHOCTB, IUTACTUYHOCTH. YEPHBIC U IIBETHBIEC METAJLTHI.

MeTtamibl Kak BOCCTAHOBUTENH. DJIEKTPOXUMHUYECKUHN Psiji HANpsDKeHU. B3auMozeiicTBue MeTamioB ¢ HEeMETallaMU, OKCUJIaMU, KUCTIOTaMH,
COJIAIMU. AJIFOMHUHOTEPMHUSL.

OO6mass xapaktepuctuka 371eMeHTOB |A-rpynmnbl. OKCHUIBI M TUAPOKCHABI HIEJIOYHBIX METAUIOB, UX TOJIyY€HHUE, CBOMCTBA, MPUMEHEHHE.
Bakneiiine cou meaoYHbIX METAJIJIOB, MX 3HAYEHUE B MPUPOJIC U KU3HU YEIOBEKA.

O6mass xapakrepuctuka snemMeHTOB |IA-rpynmbl. OKCHIBI M THAPOKCHBI IIETOYHO3EMENbHBIX METAJJIOB, MX IOJIyUCHHE, CBOWCTBA U
NpuMeHeHne. BaxuHeime coimu IenoYyHO3eMeTbHBIX METAJUIOB, UX 3HAYEHHE B MPHUPOJEC U KU3HU ueioBeka. KapOoHaTel U ruapokapOOHATHI
KaJIbIIHSL.

Bpemennas u noctosiHHast )KECTKOCTH BOJIbI. CIOCOOBI YCTpaHEHHS BpEMEHHOM XECTKOCTH. CrIOCOOBI YCTPaHEHHS TTOCTOSTHHON KECTKOCTH.

CoenuHenus aqlOMUHHS B TIPUpoJie. XUMUYECKHUE CBOMCTBA anmoMuHUA. OCOOCHHOCTH OKCHAA U THAPOKCHIA ATIOMUHUS KaK aM(pOTEpPHBIX
coenuHeHuil. Baxknelue conu anroMuHus (XJopu, cyabdar).

OcoOenHocTu cTpoeHHs aToma xenesa. JKenezo B mpupone. Baxuelimue pyns skenesa. [lomydenue uyryHa u ctanu. OKCUABI U THIPOKCHIBI
xenesza(Il) u (III). Comu xene3a(Il) u (III). OOHapyx)eHHe KaTHOHOB KeJie3a B pacTBOpe. 3HaUEHUE COEANHEHUN Kele3a.

Koppo3sus razoBas (Xxummuueckasi) U JIEKTPOXUMHUYECKas. 3allluTa METAUIOB OT KOppo3uu. Metamisl B mipupoje. [loHATHE 0 METalTyprum.
Uépnas u niBeTHast MeTaILTyprus. [TupoMeramtyprusi, THAPOMETAIUTYpPIHs, dJeKTpoMeTautyprus. JlomeHnnsi nmporecc. [lepepaboTka ayryHa B cTab.
DIIEKTPOJIN3 PACILIIABOB.

JdemoHcTpauuu

e BsaumogeiicTBue HATPUs, JTUTUA U KaJbIUS C BOJOM.

e ['opeHue HaTpHUsl, MarHus U ’keje3a B KUCIOPO/IE.

e Bcnbllka TEpMUTHOM CMECH.

e BisaumopelicTBUE CMECU IOPOIIKOB CEPHI U JKeJle3a, [IMHKA U CEPBIL.

e  BzaumonelcTBUE AIFOMUHUS C KUCIOTaMHU, LIE€JI0YaMU U BOJOM.

B3anmopeiicTBure xene3a u Meu C XJIOPOM.

BiaumoneiicTBue Menu ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTOM U a30THON KUCIOTOH (pa30aBieHHON U KOHIIEHTPHUPOBAHHOM).
Oxkpacka miaMeHH COeIMHEHUSAMHU 1IEJIOYHbIX METAJIJIOB.

Oxkpacka miaMeHH CO€IMHEHUAMM LIEJIOUYHO3EMENbHbIX METAILJIOB.

lMamenuie u3BecTu BOJOM.

[Tomyuenue xKECTKOM BOABI B3AMMOJACHCTBUEM YIIIEKUCIIOTO I'a3a ¢ U3BECTKOBOW BOJIOM.

YcTpaneHue BpeMeHHOH jKECTKOCTH KUISTYEHUEM U I00aBIEHUEM COJIbI.

YcTpaneHue NoCTOSTHHOM KECTKOCTH 100aBIEHUEM COJIBI.

WoHuTsl 1 npuHIUN UX AelcTBUS (BUAeO(parMeHr).



Kosnexnus npupoIHbIX COCIUHEHUN aTFOMUAHUS.

Buneodparmentst u cnaiiapl «OKCHIT aTIOMUHHS U €70 MOAU(DUKAITII.

[Tomy4yenne ampOTEpPHOTO TUAPOKCHIA ATIOMUHUS M UCCIIEIOBAHUE €r0 CBOMCTB.

Komnexnus «XuMu4eckrue MICTOYHUKHU TOKA.

PesynpraThl AIMTEIRHOTO SKCIIEPUMEHTA 110 U3YYEHHUIO KOPPO3UH CTAIBHBIX U3CIIUNA B 3aBUCUMOCTH OT YCIIOBUM IPOLIECCOB.
Boccranosnenne menu u3 okcuna meau(Il) Bogopogom.

BuneogparmenTs! u crnaiiapl «[Ipon3BoicTBO UyryHa U CTaIW».

BuneodparmenTs! u cnaiiasl «M3nenust U3 4yryHa v cTaim.

BuneodparmenTs! u cnaiiapl «[Ipon3BoICTBO altOMUHUSY.

JlabopaTopHble ONbITHI

* BzaumoseiictBue xenesa ¢ pactBopoM cynbdara menu(1l).

* [TomyyeHne U3BECTKOBOM BObI U OTIBITHI C HEH.

* [Tonyuenne ruapokcuaoB xenesa(ll) u (111).

» KauecTBeHHbIE peakiuu Ha KaTHOHBI XKeJe3a.
IIpakTH4eckue padoTbl

6. )KECTKOCTH BOJIBI M CLIOCOOBI €€ YyCTpaHEHUS.

7. PenieHne 3KCIEpUMEHTANIBHBIX 3a7a4 110 TeMe «MeTaiby.

XuMHSA U OKPY’KalIIas cpeaa

Crpoenue 3eMiu: s1po, MaHTHsI, 3eMHas Kopa, Iutocdepa, ruapocdepa, armochepa. Xumuueckuit coctas 3emin. I'opHbie opoabl. MuHepasl.
Pyne1. Ocanounsie ropueie nopoasl. [lonesnslie nckonacmsle.

VICTOYHMKM XHMHYECKOTO 3arpsA3HEHUs OKpyarouled cpeapl. [noOaibHble HKOJOrMUECKUE MpOOJEMBbl YEJIOBEUeCTBa: HapylleHHe
OMOTr€0OXMMHUYECKUX KPYrOBOPOTOB XMMHMYECKHMX 3JIEMEHTOB, MOTEIUICHUE KIIMMAaTa, KUCIOTHbIE NOXAU U Jp. O30HOBBIE JbIpbl. MexXyHapoaHOe
COTPYIHUYECTBO B 00JIACTU OXpaHbl OKPYXKAIOIIEH Cpe/ibl OT XMMHUYECKOT0 3arps3HEHUs. «3el€Has XUMUsD.

JdemMoHcTpanun
Buneodparments! u cnaiiapl «CtpoeHue 3eMiaM U €€ XUMUYECKUN COCTaB.

Komiekuyst MUHEpPaJIOB ¥ TOPHBIX IOPOI.
Komnekuust «Pynel MeTamios».
Buneodparments! u cnaiiipl «I 106anbHble 3KOJI0THYECKHE TPOOIEMbI YETOBEUECTBAY.
BuneogparMeHThI U ciaiiibl O CTENEHH SKOJIOTHYECKOM YMCTOTHI TOBapa.
JlabopaTopHbIe ONBITHI
* N3ydenue rpanura.
* M3ydeHne MapKupoOBOK pa3IMYHbIX BUJIOB POMBIIUIEHHBIX U IIPOJAOBOJILCTBEHHBIX TOBAPOB.



O0o0menne 3HaHNH 10 XUMHH Kypca 0CHOBHOM mKoJbl. Iloaroroska k OI'J.
CrpoeHue aTroMa B COOTBETCTBUU C MOJIOKEHUEM XMMHUYECKOT0 3JIEMEHTA B IIepruoanyeckoil cucreme. CTpoeHHe BEIeCTBA: XUMUYECKAsl CBS3b

Y KPUCTAJLTMYECKasl peméTka. 3aBUCMMOCTh CBOMCTB 00pa30BaHHBIX 3JIEMEHTAaMH IPOCTHIX BEIIESCTB (METAIIOB, HEMETAJUIOB, OJIArOPO/IHBIX T'a30B)
OT IOJIO’KEHUS 3JIEMEHTOB B IEPUOINYECKOH cucTeMe. TUIOIorus HEOPraHMYeCKUX BEIIECTB, Pa3/IeIeHUE UX Ha Ki1acchl U rpynisl. [Ipencrasurenu.

[Ipu3Haky U ycaoBUS NPOTEKAHUS XMMHUYECKUX peakUUid. TUIOJOrus XMMHMUYECKUX pEakUui M0 pa3IudHbIM IpU3HaKaM. Peakuuu MOHHOTO
oOmeHa. OKUCITUTENbHO-BOCCTAHOBUTEIILHBIC PEAKIINY.
XUMHYECKHE CBOMCTBA MIPOCTHIX BEIIECTB. XapaKTepHble XMMHUECKHE CBOICTBA COJIE00pa3yIOINX OKCHI0B, THIPOKCUIOB (OCHOBAHUH,
KHCJIOPOACOAEPKAINUX KUCIOT U aM(POTEPHBIX THAPOKCHIOB), COJIEH.



3. TemaTnuyeckoe MJIaHUPOBAHME.

Ne HaumeHoBaHue Bceero N3 Hux
pasnena/ pa3ieioB M TeM 4acoB Ypoku IIpakTHYeckue KoHnTpoJbHbie
TeMblI padoThI padoThI
1 IloBTOpEeHUE 1 00001IeHHE CBEIEHUIT 110 KYPCY 5) 4 1
8 ki1acca
2 XHMHYeCKHEe peaKlii B PACTBOPax 10 8 1 1
3JIEKTPOJIUTOB
3 HeMeTasibl M UX coeTUHEHUSI 25 20 4 1
4 MeTaJsibl M X COETMHEHUS 16 13 2 1
5 XuMusi 1 OKpy-Kamomas cpeaa 2 2
6 O0001eHNe 3HAHMI M0 XUMHUHU Kypca 7 6 1
0CHOBHOM mK0JbI. [loaroroska k OI'J.
Pe3epBHBIE YPOKH 1 1
Hroro: 66 54 7 5
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1.

YMK «Xumus. 9 giaace»

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

. Meroanueckoe nmocobue. 9 knacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. CrnagkoB).

. [Iporpamma kypca xumun st 8—9 kiaccoB oOmeo0pazoBarenbHbIX yupexkaeauit (aBtopsl O. C. 'adbpuensa, . I'. Octpoymos, C. A. CiiagkoB).
. Pabouas Terpanp. 9 kmace (aBtopst O. C. 'abpuensH, C. A. Cnagkos).

. TeTpaap 1 1abOpaTOPHBIX OMBITOB U MpakTHyeckux padoT. 9 knacc (aBTopsl O. C. 'abpuensn, . B. Akcénona).

. XuMHs B TECTaX, 3a/1auax u ynpaxHeHusx. 9 kmacc (aBtopsl O.C. IN'abpuensn, Y. B. Tpuryouak).

. DnekTpoHHas (popMa yuyeOHHKa.

HNHuTepHeT-pecypcsl

http://www.alhimik.ru. TIpencraBieHsl cieayronue pyoOpuKu: COBEThl aOUTYPHEHTY, YUUTEII0 XUMHH, CIIPABOYHHUK (OUeHb OOJIbIIas moJa00pKa

Ta0JIMI U CIIPaBOYHBIX MaTEPHUAJIOB), Becénasi XMMUs, HOBOCTH, OJIUMITUAbI, KyHCTKaMepa (MHOTO UHTEPECHBIX UCTOPUUECKUX CBEJICHUN).

2.

http://wwwe.hij.ru. Xypuan «XuMus 1 5KH3HB» TOHATHO M 3aHUMATEIILHO PacCKa3biBacT 000 BCEM HHTEPECHOM, YTO MIPOMCXOINT B HAyKe U MHUPE,

B KOTOPOM MBI KUBEM.

3.

http://chemistry-chemists.com/index.html. DnexrponnsIif KypHam «XUMHKH W XAMHS», B KOTOPOM IIPEACTABJICHBI OMBITHI 10 XHMHH M

3aHUMAaTCJIbHAasA I/IH(i)OpMaHI/IH, IIO3BOJIAIONIUE YBJICUb YYCHUKOB BKCHepHMeHTaHBHOﬁ YacCThIO IIpEAMETA.

4.
5.

http://c-books.narod.ru. BceBo3morkHast aureparypa 1mo XuMuH.

http://www.prosv.ru/. TTocoGust It ydaimuxcs, B TOM YMCIIe IS TIOArOTOBKU K uToroBoit arrecranuu (OI'D u EI'D), MmeToauueckue mocoous s

y‘IHTCJ’I@fI, HAaYYHO-TIOITYJIIpHAA JINTEpaTypa 110 XUMUH.

6.

http://1september.ru/. )KypHan npenHasHa4deH He TOJBKO A/ yuuTeneit. B HéM mpezcTaBiieHo 00JIbIIOE KOJMYECTBO PabOT YYCHUKOB, B TOM YHCIIE

HCCIICAOBATCIIbCKOI'O XapaKTepa.

7.
8.

http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii mKoIbHBIN MOPTANI CO CChIIKAMU Ha 00pa3oBaTeNIbHbIC CANThI IO XUMHH.

www.periodictable.ru. CoopHuk craTell 0 XAMHYECKUX dIIEMEHTAX, WIUTFOCTPUPOBAHHBIN 3KCIIEPUMEHTOM.


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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