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PabGouast mporpamMmma mo y4eOHOMY mpeaMery «XuMus» Uit 9 KJIacCOB COCTaBJEHA C
yuetomTpeboBanmii @enepanbHoro 3akoHa "O6 odpazoBanuu B PO" ot 29.12.2012 N 273-03;0I'0OC
OO0O(ITpuka3zNel897 ot 17.12.2010r.);00II000 MBY «Jluneit Ne76x»;IIporpammer  Xumus. 8-
9xunaccel: pabouast nporpamma Kk nuHu YMK O. C. TI'abpuensiHa: y4eOHO-METOJMUECKOE 1mocodue /
O.C.l'abpuensn.-M.:IlpocBemenne. [IporpaMma OpHEHTHpOBaHA Ha UCIOJB30BaHUE YyYeOHHUKA.
Xumus. 9 kimace / O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnaakos. - Mocksa: [Ipocsemienne, 2022.

IlnanupyeMblepe3yibTATHIOCBOEHUSIYUeOHOTOIIpeIMeTa
JInyHOCTHBIE

-B IICHHOCTHO-OPUEHTAIMOHHON cdepe - YyBCTBO TOPAOCTH 3a POCCUUCKYIO XUMHUYECKYIO
HAyKy,['YMaHU3M,0THOLICHUEKTPYAY,IeJIeyCTPEMIIEHHOCTb;

- popMUPOBAHUEIIEHHOCTU3IOPOBOTONOE30MaCHOT000pa3aKU3HH; YCBOCHHETIPABUITHH IMBU Ty aTbHOTO
UKOJUIEKTUBHOT00€30MMaCHOT OMIOBEICHUABUPE3BbIUAHHBIX CUTYAIUSX, YTPOKAIOIIUX)KU3HUH3OPOBBIO
JIIOJIEH;

- BTpyI0BOiicepe-rOTOBHOCTEKOCO3HAHHOMYBBIOOpYAabHEN e 00pa30BaTEIbHONTPACKTOPHH;

- BIIO3HABATEIIbHOM(KOTHUTHBHON, MHTEIUICK Ty aIbHOM )chepe-
YMEHHEYNPABIATHCBOEHIIO3HABATEIbHONAEATEIbHOCTBIO.

- OpMUPOBAHUEOCHOB
AKOJIOTMYECKOUKYIIBTYPBI,COOTBETCTBYIOLIEHCOBPEMEHHOMYYPOBHIOIKOJIOTHYECKOTOMBILIIIEH U, PA3BUTUEOT
BITA3KOJIOTMYECKUOPUCHTUPOBAHHONPEIICKCUBHO-

OHGHOHHOﬁHHp aKTHqGCKOﬁHGﬂTGHBHOCTHB)KI/I3HGHHI)IXCI/ITyaLII/I$IX.

MeTanpeaMeTHbIe

- YMEHHUE CaMOCTOSTEJIBHO ONPEJEIIAThH LIEJIM CBOEro 00y4YeHHUs, CTaBUTh U POPMYIUPOBATH JuIsice0s
HOBBIC 3aJa4yud B yqe6e A TO03HaBaTEIbHOM ACATCIIBHOCTHU, pa3BUBAaTb MOTUBLBI W HHTCPCCHI
CBOCUII03HABATEIbHONIEATENILHOCTH;

- YMEHHECAMOCTOSTEIILHOTUIAHUPOBATHITYTH IOCTIKEHUSATIEIICH, BTOMYHCIICATb TEPHATUBHBIE,0CO3HAH
HOBBIOMpaThHaN00Jeed(PPEKTUBHBIECTIOCOOBIPEIICHUSYY€OHBIXUTTO3HABATEILHBIX3a/1aY;

- YMEHHME COOTHOCUTb CBOM JEWCTBUSA C IUIAHUPYEMBIMH pE3YyJIbTATaMH, OCYILIECTBIATH
KOHTPOJIbCBOEH JESTEIbHOCTH B TMPOIECCE JOCTHXKEHUS pe3ysbTaTa, ONpPENeNsTh CIOcOObl EeHCTBUN B
paMKaxmpeasI0KeHHBIXYCIIOBUMUTPEOOBAHU N, KOPPEKTUPOBATHCBOUIEHCTBUSIBCOOTBETCTBUMCU3MEHSIOIIIEHC
SACUTYaLlNEH;

- yYMEHME  OIEHMBAaTh  MPABUIBHOCTb  BBIOJHEHMS  Y4eOHOW  3amaud,  COOCTBEHHBIE
BO3MOXKHOCTUEEPEILICHHUS;

- BJ'IaI[eHI/IeOCHOBaMI/ICaMOKOHTpOJ’IH,CaMOOI_ICHKI/I,HpI/IHSITI/ISIpemeHHﬁHOCYHleCTBHCHHHOCO3H8.HHOI"0
BLI60paBy‘lC6HOI>'IPIHO3HaBaTeHBHOﬁHeHTeHBHOCTH;

- YMGHI/IGOHpeﬂeHﬂTBHOHﬂTI/Iﬂ,COSJIaBaTBO606H_[eHI/I$I,yCTaHaBJ'H/IBaTBaHaJ'IOFI/II/I,KJ'IaCCI/I(i)I/IHI/IpOBaTB, C
aMOCTOHTCHLHOBBIGI/IpaTLOCHOBaHI/I}II/IKpI/ITCpI/II/II[JIHKJ'IaCCI/I(bI/IKaI_[I/II/I,y'CTaHaBJ'II/IBaTL MNPUYUHHO-
CIICACTBCHHBIC CBs3U, CTPOUTH JJOTHYECKOEC PaCCyXKJICHUC,
YMOSaKJIIO‘-ICHI/Ie(I/IHHYKTI/IBHOC,,[[GILYKTI/IBHOeI/IHOaHaJIOFI/II/I)I/II[CJ'IaTBBBIBOI[BI;

- YMCHHC CO3aaBaTb, MPUMCHATb H HpeO6p330BLIBaTI) 3HaKM W CHMBOJBI, MOJICIMU H CXCEMbI
JIJISIpeHIeHI/Iﬂy‘—le6HI)IXI/IHOSH&B&TGJ’IBHBIXS&)I&‘—I;

-~ YMCHHC OpPraHU30BbIBATH y‘IC6HOC COTPYAHUYCCTBO U COBMCCTHYIO [JCATCIBHOCTH C YUUTCIICM
I/ICBepCTHI/IKaMI/I;pa6OTaTBI/IHJII/IBI/IHyaHBHOI/IBprHHeZH&XOI[I/ITB06HIeepeH_IeHI/IeI/Ip33peIHaTBKOH(i)J'II/IKTI)IHaOCH
OBCCOFJ'IaCOB&HHHHOSHHHﬁquéTaHHTCpCCOB;(I)OpMy.TII/IpOBaTB,aprMCHTI/IpOBaTBI/IOTCTaI/IBaTBCBOéMHCHI/IC;

-YMEHHE OCO3HAaHHO  WCIOJb30BaTh pPEUEBBICE CpPEACTBA B  COOTBETCTBHM C  3ajaueid
KOMMYHUKAITUUTSIBBIPAKEHUCBOUX TYBCTB,MBICIICUUIIOTPEOHOCTEH ; INTAHU POBAHUSIUPET YIS ITUACBOCHIESATE
JTHHOCTH;BIIAICHUEYCTHOMUTTUCEMEHHOWPEUbI0, MOHOJIOTHUECKOMKOHTEKCTHON PEUBI0; pOPMUPOBAHUEUPAZBU
THEKOMIETEHTHOCTUBOOIACTUHCIIONb30BaHUANH()OPMALIMOHHO-KOMMYHHKAIITMOHHBIXTEXHOJIOTHf;

- popMUpPOBaHUEUPAZBUTUEIKOTIOTUIECKOTOMBITILICHUS, yMEHUETPHUMEHSIThETOBIIO3HABATEIILHOM,
KOMMYHHUKATHBHOH,COIIMAIEHON TTPaKTUKEUTTPO(eCCHOHATbHOMOPHUEHTALIHH.

IIpeamerHbIe

Y4amuicsagoKeHyMeTh:



- I/ICHOJ'IB3OBaTBHpI/IxapaKTCpI/ICTI/IKereBpaIHeHHfIBCIHeCTBHOHHTHH (XUMHYCCKagApCaKIUs»,

((peaKI_[I/II/ICOGIII/IHeHI/ISI»,«peaKHI/II/Ipa?;JIO)KeHI/ISI)),«peaKHI/II/IO6MeHa», «PCAKIUHN3aAMCIICHUA,

«pCaKnmuunu HGﬁTp&HHBﬂHHH)), «OK30TCPMHUYCCKUC PEaKun», OHAOTCPMUUCCKHC

peaKHI/II/I»,<<O6paTI/IMLIep€aKLII/II/I»,((H606paTI/IMBIepeaKHI/II/I»,((OKI/ICJII/ITGJIBHO-

BOCCTAaHOBUTCIIbHBICPCAKITUI,

«TOMOI'CHHBIC pCaKLIUN», «ETCPOrCHHBIC pCakuum», «KATAJIUTHYCCKHUC pCakuum»,

«HEKATAJIUMTUYCCKHUC PEaKun», «TETI0OBOM B(b(beKT XHUMHYECKOH peaKkuuny, «CKOPOCTH
XHMHHGCKOﬁpG&KHHH)),((KaTaJII/BaTOp»;

- XapaKTepu30BaTh XHUMHYECKHE DJJEMEHTHl 1—3-r0 TNEepHOJOB 1O WX TOJOXCHHIO B
Ilepuoanueckoiicucreme xumudeckux snemMeHToB [[. M. MenpaeneeBa: XMMUYECKUN 3HAK, MOPSAIKOBBIN
HOMED, NEPHUOJ,IpyMIa, MOATrpyIna, OTHOCUTEIbHAs aTOMHasi Macca, CTpOCHUE aroma (3apsi sapa, Yucio
MIPOTOHOB WHEHUTPOHOB B s/Ipe, OOIIEe YHUCIO DJICKTPOHOB, PACIPECICHUE JIEKTPOHOB MO SJIECKTPOHHBIM
CJIOSIM,TIPOCTOEBEIIECTBO,(POpMYyIIa, Ha3BAaHUCU THITBBICIIIETOOKCHIAUTHIPOKCH /1A, IETYIE€TrOBOJOPOTHOTOCOST
WHEHUS(JITHEMETAIIOB);

- XapaKTepHU30BaATHOOIINEXUMHUECKUECBONCTBAaM(OTEPHBIXOKCHIOBUTHIPOKCHIOB; TPHBOIUTH
MIPUMEPBI PEAKIIUA, TOATBEPKIAIOIINX XUMHUYECKHE CBOMNCTBAa aM(DOTEPHBIX OKCHU/IOB UTHIPOKCHIOB;

- 1aBaThbXaPAKTEPUCTUKYXUMHUECKUXPEAKIIUNIIOYACITYHNCOCTABYNCXOJHBIXBELIECTBUIIPOLYKTOBPEAKI]
UU;TETII0BOMY (PP EeKTY; HalPaBICHUIONPOTEKAHUSPEAKIINH ; HI3MEHEHUIOCTETICHEHOKHUCIICHUSDIIEMEHTOB; arpe
raTHOMYCOCTOSIHUIOMCXOIHBIXBELIECTB; Y4aCTUIOKATAIIN3aTOPA;

- 00BACHATHUIIPUBOUTHIIPUMEPBIBIASIHUSHEKOTOPHIX (PaKTOPOB(IPUPOAAPEArHP YOI XBEIIECTB,KOHII
EHTPaLUABEILECTB,JaBICHUE, TEMIIEPATyPa, KaTaau3aTop,10BEPXHOCTLCONPUKOCHOBEHUAPEArPYIOLIUXBELIE
CTB)Ha CKOPOCTbXUMHYECKUXPEAKIIUII;

-Ha0NMIOAaTh M ONHKCHIBATh  YPaBHEHHS  PEaKIHil  MEXIy  BElIeCTBAaMH C  [IOMOIIBIO
€CTECTBEHHOTO(PYCCKOTOMIMPOTHOTO )SI3bIKAN SI3bIKAXUMUU;

- POBOIUTHOIIBITHL, ITOITBEPKJAIOITEXUMUYECKUECBOMCTBAaM(POTEPHBIXOKCUTOBUT UIPOKCHIOB; 3aBH
CUMOCTBbCKOPOCTUXUMHUECKONPEaKIIMHOTPA3INYHBIX (PaKTOPOB(TPUPOIapearipyroIUXBEIeCTB, KOHIIEHTPAIl
USIBEILIECTB,IaBJICHUE, TEMIIepaTypa,KaTalin3aTop,TOBEPXHOCTHCOMPUKOCHOBEHUSPEATUPYIOITUXBEIIIECTB).

- HCTI0JIb30BaThIIPUXAPAKTEPUCTUKEMETAJUIOBUNX COEAMHEHUUITOHATH S : (METAJIIBI», «PATAKTUBHOCTH
METaJIJIOBY, «U1eJIOYHbIE METaJLIIbD, «UIeJI0YHO3EMENbHbBIE METaJIbI», UCIIOJIb30BaTh
UXITPUXapaKTePUCTUKEMETANIIOB;1aBaThbXapaKTePUCTUKYX UMHUECKUXIIEMEHTOB-METAIUIOB(ILEIOUHBIX
METaJIJIOB, MarHus, KajiblUs, AalIOMHUHHUA, XKeje3a) Mo MX nojiokeHuto B Ilepuoanueckoiicucreme
xuMuyeckux siemeHToB J[. M. MenneneeBa (XMMHUYECKMH 3HAK, MOPSAKOBBIM HOMEp, MEPUOJ,IpyIIa,
NOJArpyIa, OTHOCUTENIbHAs aTOMHAs Macca, CTPOCHHE aToMa (3apsij sipa, YUCIIO MPOTOHOB MHEUTPOHOB B
a1pe, o01ee YHCIIO AIIEKTPOHOB, pacnpezeneHue JJIEKTPOHOB 1o JJEKTPOHHBIM
CJI05IM ),[IPOCTOEBEIIECTBO,(hOPMYJIa, HA3BAHUEU TUIIBBICILIETOOKCH A UTHAPOKCUAA);

- Ha3bIBaTbCOEIMHEHUSIMETAIIIOBU COCTABIATHUX(OPMYIIBIIIOHA3BAHUIO;

- XapaKTepHU30BaThCTPOEHHUE,001THEePU3NUECKUENXMMUUECKIECBONCTBAIIPOCTHIXBELIECTB-METAIIIIOB;

- 00BSICHATH3aBUCUMOCTbCBOMCTB(MIIUIIPEICKA3bIBATHCBONCTBA)XUMHUECKUXJIEMEHTOB-
METaJIIIOB(PainyC,METAJUIMYECKNECBONCTBAYIEMEHTOB,0KUCIUTENbHO-
BOCCTaHOBUTENIbHBIECBOMCTBAYIEMEHTOB)M00Opa3yeMbIXUMHCOETMHEHU I (KUCIIOTHO -
OCHOBHBIECBOWMCTBAaBBICIIMXOKCHIOBUTUPOKCHUI0B,0KHCIUTEIBHO-
BOCCTaHOBUTENBbHBIECBOMCTBA)0oTIONOXKEHUAB] [eproanueckoiicuctemexumMuueckuxanemenTos/[.11.Mennene
€Ba;

- ONHMCHIBaTh OOIIME XHMHUYECKHE CBOMCTBA METAUIOB C IIOMOIIBIO ECTECTBEHHOTO (PycCKOro
WIMPOJIHOT O )SI3bIKaNSI3bIKaXUMHH;

- COCTaBIIATbMOJIEKYJISIPHBIEYPABHEHUA PEAKIIU I, XapaKTEPU3 YIOILIUX X UMHUYECKUECBONCTBAMETAIIIOBUN
XCOEIUHEHUH,aTaKKEIEKTPOHHBICYPABHEHUAIPOLECCOBOKUCIIEHNUSI-BOCCTAHOBIICHU S,

-YpaBHEHHS DJEKTPOJUTHYECKON HCCOIMALMM; MOJEKYJIApHbIE, TOJHBIE U COKpalleHHbIE
MOHHBICYPaBHEHUSAPEAKIUUCYYACTUEMAIEKTPOIIUTOB;

- yCTaHaBJIMBaTh NPUYMHHO-CIEACTBEHHBIE CBSI3M MEXKIY CTPOCHHEM aroMa, XUMHUYECKOH
CBSI3bI0, TATIOMKPHUCTATNISCKONPEIIETKUMETAINTIOBUNX COCTMHEHHU M, X 0OTIUMHU (P U3HIECKUMUUXUMUISCKUM
HCBOMCTBaMU,;

- OIIUCHIBAThXMMHICCKHUECBOMCTBAIIICIIOUYHBIXUITECI0TYHO3EMEIbHBIXMETAIIOB,aTaKKCATFOMUHHS u
JKeJe3a U UX COCMHEHUN C TOMOILbIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKA USI3bIKA XUMUU;

= BBIIIOJIHATD, Ha6J'IIOIIaTI> M OIMCHIBATh XWMHUYECKUH OKCIICPUMEHT 110  pacCIio3HaBaHUIO



B&)KHGIZH.IHXK&THOHOBMCT&J’IJ’IOB,FI/IIIPOKCI/II[-I/IOHOB;

- SKCIIEPUMEHTAIBLHOKUCCIIEI0BATHCBOMCTBAMETAIITIOBUMXCOCIMHEHU M, peIIaThIKCIIEPUMEHTATbHbIE
3aJayunoTeMe «MeTajbl»;

- ONKUCHIBATbXUMHUECKUHIKCIIEPUMEHTCIIOMOIIBIOECTECTBEHHOTO(PYCCKOTOMITUPOTHOT O )SI3bIKA
HSI3BIKaXUMHUM;

- IPOBOUTHPACUETHITOXUMHYECKUM(DOPMYTIaMUyPaBHEHUSIMPEAKITUH, TPOTEKAIOITUXCYIaCTHEMMETA
JIOBUUXCOCTUHCHUM.

- cnonb30BaThIIpUXapakTePUCTUKEMETAINIOBUUX COCTMHCHUUTIOHS THS : «<HEMETAILITBIY,

«TaJIOT€HbI», «aJIOTPOITHBIEBUI0M3MEHEHUS», «<KECTKOCTHBO/IbI», BPEMEHHASKECTKOCTHBOIBI»,

«IOCTOSHHASKECTKOCTBBOIBI», «00IIAsKECTKOCTHBOIBI»;

-/1aBaTh ~ XapaKTEPUCTUKY  XUMHUYECKHX  JJIEMEHTOB-HEMETAUIOB  (BOJOpOAa,  TaJIOr€HOB,
KHCIIOpOJ1a,cephl,a30Ta,hocdopa,yriepoaa, KpeMHHUS )10
uxnonoxeHutoBl lepuoanueckoiicuctemexumudeckux asnemeHToB JI. M. MennpeneeBa (XMMHUYECKHHA 3HAK,
HOPSIIKOBBIN HOMED, IIEPUOL,
rpynna,noArpyrmna,0THOCUTeNbHassaTOMHasAMacca,CTpoeHueaToMa(3apsIapa, YUCIONPOTOHOBUHEHTPOHOB B
sqpe, o0IIee YHUCI0 IEKTPOHOB, PACIPEACIICHUE AIEKTPOHOB IO AJIEKTPOHHBIM CJIOSIM ),IPOCTOE BEIIECTBO,
dbopmyina, Ha3BaHHE u THII BBICIIIETO OKCHIa UTUAPOKCH]IA, dbopmyna u
XapaKTePJIETy4erOBOOPOTHOTOCOSTUHEHNS );

- Ha3bIBATbCOEIMHEHUSIHEMETAIJIOBH COCTABIATHUX(OPMYIIBITIOHA3BAHHUIO;

- XapaKTePU30BaATbCTPOCHUE,00IIHEe(PHU3NICCKHECHXUMUIECKIECBOWCTBAIIPOCTHIXBEIICCTB-HEMETAIIIOB;

- 00BSACHATH3aBUCUMOCTbCBOUCTB(MIIUIIPEICKA3bIBATHCBONCTBA)XUMUYECKUXIIEMEHTOB-
HEMETAJUIOB(PaInyC,HEMETaNINYECKUECBOMCTBAJIEMEHTOB,0KUCIUTEIHHO-
BOCCTaHOBHUTEJIBHBICCBOMCTBAIICMEHTOB)HO0Pa3yeMBIXHMHCOESTMHCHU (KU CIIOTHO-
OCHOBHBIECBOWCTBABBICIIUXOKCHIOBUTHIPOKCHIOB,IETYIUXBOIOPOAHBIXCOCAMHEHHIA,OKUCITUTEIHHO-
BOCCTaHOBUTEIHHBIECBOMCTBA)OTIIONOKEHUABI [eproinueckoiCcuCTEMEXUMUYECKIXAJIEMEHTOB
JI.1.MeHpeneeBa;

- ONMUCHIBATh OOIME XWMHUYECKHE CBONCTBA HEMETAIJIOB C TOMOIIBIO E€CTECTBEHHOTO (PYCCKOTO
WJIUPOTHOT O )SI3bIKAUSI3bIKAX UMHUU

- COCTaBIIATbMOJIEKYJISIPHBICYpaBHEHUAPEAKIIN I, XaPAKTEPU3YIOIUXXUMUYECKUECBOMCTBAHEMETAILIIOB
MUXCOEIMHEHHM,aTaKKEIIEKTPOHHBICYPAaBHEHUSITIPOIIECCOBOKUCIEHUI-BOCCTAHOBIICHNUS,

- YpaBHEHHSI DJIEKTPOJUTHUYECKON JUCCOIMALMU; MOJEKYJSIpHbIE, TIOJHBbIE M COKpAIllEHHbIE
MOHHBICYPaBHEHUSPEAKI[UHCYIaCTUEMIIIEKTPOIUTOB;

- yCTaHaBJIUBaTh MPUYHUHHO-CIEACTBEHHBIE CBA3M MEXKIYy CTPOEHHEM aTroMa, XUMHUYECKOH
CBS3b10, TATIOMKPHUCTAILITHYECKON PEIIETKUHEMETAINTIOBUMXCOe TMHEHU I, MXOO MU (D U3MUECKUMUNXUMHYECKU
MHCBOWCTBaMU;

- OMUCHIBAThXUMUYECKUECBOMCTBABOAOPO/1,TaIOT€HOB,KHUCIIOPOAa,cepbl,a30Ta,pochopa,rpadura,
anMasza, KpEeMHHS W UX COEAMHEHHH C TIOMOMIIbI0 ECTECTBEHHOTO (PYCCKOTO WU POIHOTO)SA3bIKA
HSA3BIKAX MUK,

- OMTUCHIBATHCIIOCOOBIYCTPAHEHUSKECTKOCTUBOIBIUBHITIONHATHCOOTBETCTBYIOIIUHUMXIMHUECKUMIKCIT
E€pPUMEHT;

- BBITIOJIHATD,HA0IF01aThUOMHUCHIBATHXUMUYECKUHIKCIIEPUMEHTIIOPACTIO3HABAHUIOMOHOBBOIOPOIaaM
MOHHSL,CYNb(]aT-,kapOdoHaT-,cuIuKaT-,pocdar-, XJIOpUI-,0pOMUI-, N0 U I-HOHOB;IKCIIEPUMEHTATHHO

HCCIIEA0BaTh CBOMCTBA METaJI0B 4 X COEIMHEHMI,

pemarb3KcrepuMeHTanbHble 3a1aunnoreMe «Hemeramby;

- OMUCHIBAThXUMHUECKUHIKCIIEPUMEHTCIIOMOIIBIOECTECTBEHHOTO(PYCCKOTOMIUPOTHOTO )SI3bIKA
HUS3BIKAaXUMHUM;

- IPOBOUTHPACUETHITOXUMHIECKUM(DOPMYTaMUyPaBHEHUSIMPEAKITUN, TPOTEKAIOITUXC
Y9aCTHEMHEMETAINTIOBUNXCOCTMHCHU .

Conep:kanueydeOHoOronpeamera

BBenenune.O0masixapakTepucTUKa XHUMHYECKHX JIeMEHTOBUXUMHYECKHX

peakuuii.llepuonuyecknii 3axkon u Ilepuoauyeckas cucrema xumudeckux djiaemenrosll. H.
MenneneeBa

XapakTeprUCTUKAIEMEHTANIOErono0xeHuoBl leproanueckoicucTteMexuMu4eckuxiieMeHTos/l. 1.



Meunneneena. CBolicTBa OKCHJIOB, KHCJIOT, OCHOBAaHHM U COJICH B CBETE

TEOPUHUDIICKTPOIUTHUECKOU TN CCOUALIMMMOKUCIICHUSI-BOCCTAHOBIICHHUS.

[TonsiTneonepexoaHbIxaneMeHTax. AMQorepHocTh. I eHeTHUeckuitpsianepexoanorodaementa. lleproau
yeckuii 3akoHu Ilepuonnueckas cucremaxumudeckux aemeHToB/l.M1.MeHieneesa.

XuMHUecKasi OpraHu3alMs >KMBOM M HEXUBOW NPUPOAbl. XHWMHUYECKHI COCTaB fA]pa, MaHTUU U
3EMHOUKOPBL. XUMUYECKUEATIEMEHTBIBKIIETKAX>KUBBIXOPraHU3MOB. Makpo-
UMUKpO3TeMeHThl.O0001IeHueCBe IeHnHOXUMUYeCKuXpeaknax. KinaccupukanusaxuMuiecKuxpeakimimnopas
JUYHBIM ~ TpU3HAKaM:  «4HCI0O W COCTaB  PEAarupylolmmx W OOpa3yrioIIMXCS  BEIISCTBY,
«TerI0BoNI G (HeKT», «HAMIPABICHUE», KM3MEHEHU ECTENIeHEHOKUCIICHUSIDIIEMEHTOB,00pa3y0INXpearupyoum
€ BEIIeCTBay, «(ha3ay, «MCIOTh30BAaHHUECKATAIN3ATOPAY.

[TonsiTHEOCKOpOCTUXMMUYECKOHpeaknK. DaKTOPBI, BIUSIOIMEHACKOPOCTbXUMHUUECKUXpeaknil. Kara
nu3atopbeiukaTanu3. UHruOuTopel. AHTHOKCUAAHTHI.

JMemoncTpanuu. Paznuunsie popmbr Tabmuier JI. 1. MenneneeBa. Mojenu aToMOB 31eMeHTOB 1—3-
rornepuooB.MojieabcTpoeHUsI3eMHOT OlIapa(rnonepeunbiipaspes). 3aBUCUMOCTECKOPOCTUXUMHYECKOMPEaKI]
WU OTIPUPOJBIPEATUPYIOMINX BEUIECTB.3aBUCUMOCTECKOPOCTUXUMHYECKOUPEAKIIMM OT KOHILIEHTPalUU
pearupyromumx BEILIECTB. 3aBUCHUMOCTD CKOpOCTHU XUMUYECKOMN peakiuu
OTILTONIAANCONIPUKOCHOBEHUS PEaruPyIOINXBEIECTB(«KUISIIIUNACION»). 3aBUCIMOCTECKOPOCTUXUMUYECKOM
PeaKIMUOTTEMIIEPATYPhIpEarupyrouMxBenecTB. OMOreHHBIMUT € TePOTeHHBINKATATU3bI.
®epMenTaTHBHBIKaTanu3. UHrubuposanue.

JlabopaTopHbIeONbITHI.

1 .IlonyyeHuerugpOKCUAALIMHKANNCCIEA0BAHUE €TI0 CBOMCTB.

2.MopenupoBanuenocrpoenusllepuoanueckoiicuctempixummuueckuxiiementos/[.M1.Menieneena.

3.3amemenuexenezommeauBpactsopecynbparamenu(ll).

4.3aBUCUMOCTBCKOPOCTH XUMHUYECKONW pEaKkUuu OT MPHUPOAbl PEarupyroluX BEIIECTB Ha MPUMEpE
B3aUMO/ICCTBUSKUCIOTCMETANIAMH.

5.3aBUCUMOCTBCKOPOCTUXUMHUYECKONPEAKIITMNOTKOHIIEHTPAIlMU Pear upyrouxBeieCTBHAIPUMEPEB3AU
MOJIEHCTBUSALIMHKACCOJISTHOMKUCIOTOMPA3IMYUHOMKOHIICHTPALIMH.

6.3aBUCUMOCTbCKOPOCTUXUMHUYECKONPEAKITUNOTILUIONIAANCOTPUKOCHOBEHUSIPEATUPYIOIITUXBEIIECTB.
7.MoaenrpoBaHUE KKUIISIIETOCIOS.

8.3aBHCHMOCTHCKOPOCTUXUMHYECKON peaKIIMu OT TeMIIepaTyphl pearupyrolirxX BEIIeCTB Ha MPUMeEpe
B3anMoeiicTBus okcunamenu(Il)cpacTtBopoMcepHONKUCTOTHIPA3INYHOUTEMIIEPATYPHI.

9.Pa3noxxeHuenepokcu1aBo1opoa ¢ oMolIbo okcuaa Mapranua (1V) u karanassl.

10. OOHapyxeHHe KaTala3bl B HEKOTOPBIXITUIIEBBIXITPOIYKTAX.

11.MHrnbupoBaHneB3anMOIeHCTBUSIKUCIOTCMETAINIAMUAYPOTPOITHOM.

Tema 1.MeTaibl

ITonoxennemeramiosslIlepuonnueckoricucreMexnmMuueckuxanemeHToB/l.M1.Menneneea. Metaimmyec
KasgKpUCcTalIndecKaspeneTKkanMeTaINIecKassXxuMrudeckascBsi3b. O0uepu3ndeckue CBOMCTBA METAJUIOB.
Ci1aBel, NX CBOMCTBA M 3HAaYeHHE. XMMHYSCKHE CBOMCTBA METANIOBKAK BOCCTAHOBUTEIICH, a TAK)KE B CBETE
UX TOJIOKEHHSI B DJICKTPOXUMHUUYECKOM PsTYy HampsbkeHuiMeTamioB. Kopposus MeTtamioB u ciocoObl 00pbObI
¢ Her. Metaiel B mpupoae. OO01ue crnoco0bl UXITOTYYEHUS.

OOmass xapakTepUCTUKa IIENOYHBIX MeTauioB. Mertamnsl B mpupoae. OOmme cnocoObl uxX
nonydeHus. Ctpoenue atomoB. lllenmoynsie MeTamnsl — MpPOCThIE BENIECTBA. BakHEWIME COCTMHEHHS
HIETIOYHBIXMETAIIJIOB — OKCHJIBI, THIPOKCHIBI U CONH (XJOPHUABI, KapOOHATHI, Cylb(aTbl, HUTPATHI), HX
CBOMcTBaunpuMeHeHneBHapoAHOMX03s1iicTBe. Kanniinbieynoopenusi.

ObmasxapakTepucTrKalieMeHToBraaBHounoArpynmsilIrpymnmer. CtpoenuearomoB. I enounozemensx
BIEMETAITBI—IIPOCThIEBEeCTBA. BakHEeHIIIMEeCOeTMHEHUSIIIETOYHO3EMETbHBIXMETAIIIOB — OKCH/IBI,
TUAPOKCUABI ¥  cold  (XJOpUABI, KapOOHAThl, HUTpPAThl, Cynbharel, ¢docdaTsl), HUXCBOWCTBA
UTIPUMEHEHNEBHAPOTHOMXO3SICTRBE.

Amomunuit. CtpoeHuearoMa, pu3nuecKuenXMMHIECKUECBOCTBampocToropenecTBa. CoeIMHEHUSATIO
MUHHS -
OKCHIUTUIPOKCH I, MXaMpoTepHbliixapakTep. Baxxuneiimmeconuanomunus. [ IpuMeHeHueamOMUHUSIUET OCOSIH
HEHHIA.

Kenezo. Crpoenue aroma, Qu3MYECKHE W XUMHYECKHE CBOWCTBA MPOCTOTO  BEIIECTBA.
I'enernueckuepsansl Fe+2 u Fe+3 . Baxueiimme conu skene3a. 3HAUCHUE XKeJe3a U €ro COCAUHEHUU IS
MPUPOJIBI HHAPOAHOTOXO3SMCTBA.

HemoncTpanmu. O0pa3ipIeTI0YHBIXAIIETI0UHO3eMeTbHBIXMeTAIITOB. O0pa3iibiiuiaBoB. Bzanmo nerictBu
€HATPUA,JIUTUAUKAIBLIUACBO0M. B3auMoieicTBUCHATPUSMMAT HUSICKUCIIOPOAOM. B3anmopencrteue



MeTauioB ¢ HeMeTautamu. [lomydenue ruapokcuaos xkenesa (I11) u(II).

JIaGopaTOpHBICOMBITHI.

12.B3anMoercTBUEpaCTBOPOBKUCIOTUCOJICCMETAIITIAMH.

13.03nakoMiIeHUECpYIaMUIKENe3a.

14.0OkpanMBaHNEeIIIaAMEHUCOJIIMUILIETIOYHBIXMETAILIIOB.

15.ITony4yeHneruipokCcuakanb UM CCIIEI0BAHUEETOCBOMCTB.

16.I1onyyeHnernipoKCu1aaTtOMUHNS U UCCIIEJOBAHUE €r0 CBOMCTB.

17. BzaumoneiicTBuE jKee3a ¢ CONSIHON KUCIOTOM.

18.ITomyuenue runpoxcugorxenesa(I)u(lll)unzyueHnenxcBOMCTB.

Tema2.IllpakTukym1l.CBolicTBAMETAUIOB MUXCOEIMHEHMI

Ocy1iecTBICHUEENTOYKUXUMUYECKUXTTpeBpallieHnii.2. [ loydeHnencBoicTBacoe IMHEHUMMETAIIOB. 3.
Pemenue skcriepuMeHTabHBIX3a/1a4HAPACIO3HABAHUEUTIONYYEHUECOEAMHEHUMETAIIIOB.

Tema3.Hemerasibl

OO6masxapakTepucTUKaHEMETaIOB: MoJ0keHueBl leprnoinueckocuCTEeMEXUMUUECKUXATIEMEHTOB  J1.
. MenneneeBa,0cO0EHHOCTH  CTPOEHHS ~ aTOMOB,  3JeKTpooTpuuarenbHocTh  (D0)  kakmepa
«HeMmeraumyHoct»,  pag  D0.  Kpucrainmueckoe — CTpoeHHME  HEMETAUIOB  —  IPOCTBIX
BeLECTB. AJu10Tponus. PU3nUecKUEeCBOMCTBaHEMETAIIOB. OTHOCUTENbHOCTBIIOHATUH «METAILIIM U KHEMETAILI».

Bonopoa.IlonoxennesonoponasllepunoanyeckoricucreMexumnyeckuxanemenTos/l.M1.Menneneena.
Crpoenue atoma u MOJeKynbl. PuU3nuecKMe€ M XHMHYECKHME CBOMCTBA BOJOpPOJAA, E€rONOJy4YEeHHE
UTIPUMEHEHUE.

Boga.Crpoenuemonekyinbl. BonoponnasxumuueckascBasb. Qu3n4ecKUeCBONCTBABOIbl. AHOMAIIUU
cBOMCTB BOoAbl. [ uapodunbsHbie 1 runpodoOHbIe BenecTBa. XUMHUECKHE CBOWCTBA BOJIBL. KpyroBopoT BOIbI
B MIPUPO/IE. Bonoouunctka. Aspanus BOJIBI. briTOBBIE GUIbTPHI.
MuHepanbHbIeBObL. JIMCTUIIIMPOBAaHHASIBO/IA,E€ TTOTYYEHUEUTIPUMEHEHHE.

OO6mass xapaktepuctuka rajoreHoB. Crtpoenue atomoB. IIpocThie BelecTBa U OCHOBHBIE
COeIMHEHUATATIOreHoB, uxcBoiicTBa. Kpatkuecsenenusoxiaope,0pome,propeuiione. IlpumenenneranoreHoBun
XCOEIMHEHUIBHAPOIHOMXO35ICTBE.

Cepa.CTtpoeHunearoma,aijioTpoIus,cBOMCTBaNpUMeHeHuepoMoOnyeckoiicepbl. OKCHIbICEPHI

(IV) u (VI), ux nonydyenue, cBoiictBa u nmpuMeHeHue. CepHasi KHCIOTa U €€ CONU, UX NMPUMEHEHHE
BHApOJAHOMX 0341 cTBE. I [pON3BOICTBOCEPHONKHCIIOTHI.

A3zor. CTpoeHue aroMa H MOJEKYJIbl, CBOWCTBAa MPOCTOTO BELIECTBA. AMMHAaK, CTpPOCHHE,
CBOMCTBAa,oTydeHuentnpumenenre. Conu amMoHust, uxcpoiictBaunipumenenne. Oxcuast azora(lu (IV).

A30THasi KUCIIOTa, €€ CBOICTBa W MpuUMeHeHHe. HUTpaTel M HUTPUTHI, TpoOJieMa MX COAEPKAHUS
BCEJIbCKOX 03 CTBEHHONNPOIYKIIMU. A30THbIE YAOOPEHHUS.

®ocdop. CtpoeHue aroma, aIOTPOIHUs, CBOMCTBa Oenoro u  KpacHoro ¢docdopa, ux
npumeHnenue.OcHoBHbIecoenuHeHUs:  okcua  dochopa(V) u  oprodochopnasikuciora, docdarsl.
docdopHbIeyI00pEHHUSL.

VYrnepoxa.CtpoeHnearoma,auioTpoIus,CBOMCTBaMO AN pUKaIi, ipuMeHeHHe. OKCHUIBIYTIIepoaa

(IDu(1V),uxcpoiictBaunpumeHenue. KapOoHaThl: KanbIIUT,CO/1a,TOTAI, HX3HAYCHUEBIPUPOICHKIUIHUYEC
JIOBEKa.

Kpemunii. CTpoeHrearoMa, KpucTauInueCKUHKPEMHUM, erocBOcTBauipuMeHeHne. OKCUAKpEMHUS
(IV), ero nmpupomnbie pasHoBUAHOCTH. Cunukarel. 3HaYeHWE  COCAWHEHUNW  KpPEMHHUS B
JKUBOMUHEKUBOUTIPUPOI€. [ IOHATHEOCUITMKATHOUITPOMBIIIUIEHHOCTH.

JemoncTpanuu. O6pa3ibl TaJoreHoB — MPOCTHIX BellecTB. B3anmoseiicTBie rajloreHoB ¢ HaTpUEM,
calmoMUHHEeM. BpITeCHeHHE XJIOpoM Opoma WU ioJja M3 PacTBOPOB WX coyeil. B3ammonelicTBue cepbl
CMeTaJllIaMH, BOJOPOJIOM M KUCIOpoaoM. BzaumoielicTBuE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI CMEbIO.
[lornomenue yriem pacTBOPEHHBIX BELIECTB WM Tra3oB. BoccTaHOBIEHHE MENM U3 €€ OKCHIAYTJIEM.
O6pa3siib MIPUPOJTHBIX COCTMHEHU N XJIopa, CepHl, dbocdopa, yrieposa, KPEMHUSI.
OO0pa3upIBaXHEUIIIUX ATITHAPOAHOTOX 035 ICTBACcYIh(aTOB, HUTPATOB, kapOooHaTOB, pochaToB. OOpa3ibicTekIa,
KepaMHUKH,[[EMEHTA.

JlabopaTopHBICONBITHI.

19.ITony4yeHnenpacmno3HaBaHUEBOIOPOIA.

20.UccnenoBaHuEnOBEPXHOCTHOTO HATSKEHUS BOJIBI.

21.PacTBOpeHne nepmMaHraHaTa Kajaus Wil MEAHOTO KyIiopoca BBOJIE.

22 I'mpparanusiode3BoskeHHorocyinbdaramenn (1I).

23.M3roTOBIEHUErNIICOBOTOOTIIEYATKA.

24. O3HaKOMJIEHHUE C KOJUICKIHEH OBITOBBIX (PHIBTPOB.



25. O3HaKOMJIEHHE C COCTAaBOM MUHEPAIbHOMBO/IBI.

26. KauecTBeHHasipeakIUsIHAT aJIOT €HU1-UOHBI.
27.1lony4yeHrnenpacno3HaBaHUEKUCIOPOIA.

28. I'opeHue cepbl Ha BO3yXE U B KUCIIOPOJE.

29.CgoiicTBa pa3z0aBICHHON CEPHOM KHUCIIOTHI.
30.M3yueHuecBoicTBAMMHAKA.
31.Pacnio3HaBaHuecoieiaMMOHHS.
32.CBoiicTBapa30aBIeHHONA30 THOMKUCIOTHI.
33.B3anmMoaeiiCTBUEKOHIICHTPUPOBAHHOWA30THON KUCIOTHICMEIBIO.
34.T'openue docdopa Ha BO3TyXE U B KUCIOPOJE.

35. PacnioznaBanue ¢ochartos.

36. I'openue yrist BKUCIOPOJIE.

37. IlonydeHue yrojabHOU KUCIOTHI U U3YyYEHUE €€ CBOMCTB.
38. Ilepexox kapOOHATOB BIrUAPOKAPOOHATHI.

39. Paznoxxenue ruipokapOoHaTa HaTpHs.

40. TTomryueHre KPEMHEBOM KUCIOTHI HU3yYEHHE €ECBOWCTB.

Tema4.IlpakTukym2.CBolicTBacoeIMHEeHUIIHEMETAIJIOB

4. Pemenue  sKclepuMeHTaIbHBIX  3amgad mno  Teme  «llogrpymma  ramoreHoB». 5.
OkcnepuMeHTalbHbIE3a1aun 1o Teme «lloarpynma kucimopona». 6. DKCIEepUMEHTAIbHbBIE 33/1a4d 110 TEME
«[loxarpynmnaazoray».7.OxkcnepumMenTaibHble3ataunnoremMe«l loarpynnayriepoaa».8.Ilonyuenue,coonpanuen
pacro3HaBaHHEra3oB.

Tema 5. O06o0menune 3HAHUI no XHMHUH 3a Kypc¢ OCHOBHOI1
mkoJgblIlogroroBkakrocygapcrsennoiiurorosoiarrecrauuu(I’'MA)

ITepnonnueckuitzakonul leppoauueckascucreMaxumuaeckuxiineMeHToB/[. 1. Menneneesa. Ousnuecku
H CMBICH TOPSAKOBOIO HOMEpA 3JIEMEHTa, HOMEPOB IE€pHOJa M TIPYNIbl. 3aKOHOMEPHOCTUM3MEHEHUS
CBOMCTB DJIEMEHTOB M HX COEOUHEHUH B IepUoJax M TpyNmax B CBET€ MNPEACTABICHUN
OCTPOEHUNATOMOBAJIEMEHTOB.

3HAueHUE NEPUOAMYECKOTO 3aKOHA. BuIbl XMMHUYECKHMX CBSI3éd M THUIBI  KPUCTAJUIMYECKUX
pemierok.B3aumocBsi3p  cTpoeHHs U cBOMCTB BemiecTB. Kiaccudukamuss XUMHUYECKMX pEaKIUil 1o
pa3IMYHBIMIIPU3HAKAM (YUCIO M COCTaB PEArupyrolMX U OOpa3yIOIIMXCs BEIECTB; HAJIUYUE TPAHULIBI
paznenadas;TerioBoidPpPexT; n3MeHeHnecTeNeHEMOKUCIIEHUIaTOMOB; UCIIOJIb30BaHEKaTaI3aToOpa; HalpaB
neHuenpoTekanus). CKopocTbXUMUYECKUXpeakuitnpakTopbl, BIustoreHanee. O0paTuMoCTbXMMUYECKUXPE
AKIUHNCIIOCOOBICMEIIEHUSIXUMUYECKOTO PABHOBECHS.

ITpocTeie 1 cioxHBIE BelecTBa. MeTaisl 1 HeMeTauIbl. ['eHeTuYecKue psipl MeTaula, HEMeTasla
unepexogqHoro  meramwia.  Okcuabl W TUAPOKCHUIBI  (OCHOBaHUS,  KHUCJIOTBHL,  amMQoOTepHbIE
THJIPOKCU B! ),conu. MxcocTas,kiiaccupukanusanoOmeX MMMYeCKHECBOIICTBABCBETETEOPUNAIIEKTPOITUTHYECK
OWTMCCOIHAIIHH.

TemaTuyeckoemiaHUPOBaHHE

Ne Tema(r;1aBa) Koa-
n/n BoYac
0B

1 | Beeaenue.OO0masxapakTepucTHKaXUMHUUECKUXAIeMEHTOBUXUMUYeckuxpeakuuit.Ilepy| 14
onnveckuiizakonu llepnonnueckascucremaxumuueckuxaiaemenTos J1.11.

Menneneena.
2 | Metamsl. 15
3 | Ilpaktukyml.«CBoiicTBaMETAIIIOB HUXCOETUHEHHI 3
4 | Hemertamsl. 25
5 | [IpakTukym2:«CBOlCTBa COEAMHEHUITHEMETAIIIOBY 3
6 | O6o01IeHe3HaHNITTOXUMHH3a KypCOCHOBHOMIIKOIbL. [TonroroBka 8

KrOCYJapCTBEHHOMUTOrOBOMATTECTALIMHU
Uroro: 68
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