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PabGouas mporpamma 1o ydeOHOMY mpenmery «XuMmus» it 9 KIacCOB COCTABJICHA C YY4ETOM
TpeboBanuii PenepanbHoro 3akoHa "OO oOpaszoBanuu B PO" ot 29.12.2012 N 273-®3;0I'0OC
O0O(IIpuka3Nel897 ot 17.12.2010r.);00II000 MBY «Jluueir Ne76»;IIporpamMmmbl  Xumus.8-
9xuaccer: pabouas mporpamma k Jimauu YMK O. C. INabpuensHa: yaeOHO-MeTOAHYECKOE mocodue /
O.C.I'abpuensn.-M. :IIpocemienne

I[lnanupyemblie pe3yJbTaThl 0CBOEHHUS Y4eOHOI0 NMpeMeTa
JIMYHOCTHBIE

- B IICHHOCTHO-OPUCHTAIIMOHHOW cdepe - UYyBCTBO TOPAOCTH 3a POCCHHCKYI0 XUMHUYCCKYIO

HayKy,I'YMaHU3M,0THOIIIEHUEKTPYY,IIEJIeyCTPEMIICHHOCTh;

- ($OpMHUPOBAHUEIICHHOCTH3I0POBOTONOE30TIaCHOT000pa3aKU3HH; yCBOCHUETIPABMUIIHMH IUBU Y TbHO

TOMKOJJIEKTUBHOTO0E30aCHOTOTIOBEACHU BUPE3BHIYAHBIXCUTYAITUSX, YTPOKAIOIIUXKU3HUU3IOPOBh

O JTIOEH;

- BTpyIoBo#c(hepe-TOTOBHOCTFKOCO3HAHHOMYBBIOOpYIaIbHENIIEH00pa30BaTEIbHONTPACKTOPHH;

- BIIO3HABATEJIbHOM(KOTHUTUBHOU,UHTEIJIEKTyalIbHOM)chepe-

YMEHHUEYTPABISITHCBOCUIIO3HABATEIHHOUIEATEITLHOCTRIO.

- (hopMHUPOBaHNEOCHOBIKOJIOTHIECKONKYIBTYPHI,COOTBETCTBYIOIIEHCOBPEMEHHOMYYPOBHIOIKOJIOTHY
€CKOTOMBIIIJICHUS, PA3BUTHEOITBITAIKOJIOTHIECKUOPUEHTUPOBAHHONPEPIICKCUBHO-
OIIEHOYHONHUTIPAKTUUECKOUIEATETLHOCTUBKU3HCHHBIXCUTYAITHSIX.

MeranpeamMeTHble

- YMEHHE CaMOCTOATEIBHO OMPENEeNsATh ILEeIH CBOEro OOydeHHs, CTaBUTh U (HOPMYIHPOBATH

Juisce0s1 HOBbIE 3a/1auM B yuy€Oe M MO3HaBaTeNIbHOM JEesTeIbHOCTH, Pa3BUBAaTh MOTUBBI U MHTEPECHI

CBOCHITO3HABATEIIFHOMACATCIHHOCTH;

- YMEHHUECAMOCTOSATENLHOIIIIAHN POBATHITYTH IO CTHIKCHUSTIEICH, BTOMYHNCIICATb TEPHATUBHBIE,0C03
HaHHOBBIOMpaThHANO0eed((HEKTHBHBIECTIOCOOBIPEIIEHUIYIeOHBIXUITO3HABATEILHBIX3a1aY;

- YMEHHE COOTHOCUTh CBOM JEUCTBHUS C IUIAHUPYEMBIMU pE3yJIbTaTaMH, OCYILECTBISATH
KOHTPOJIbCBOCH JICSITEIIbHOCTH B TIPOIECCE JOCTHKECHHS pPe3yiibTaTa, OIPEaeysaTh CIIoCOObI JCHCTBUN B
paMKaxIpeI0KEHHBIXYCIIOBUHUTPEOOBAHMIA, KOPPEKTHPOBATHCBOUICHCTBUSIBCOOTBETCTBUUCU3MEHSIIO
HIECHUCICUTYalUEH;

- YyMEHUE  OIICHWBAaTh MPAaBWIBHOCTh  BBINIOJIHEHUS  Y4eOHOW  3ajaud, COOCTBEHHBIC
BO3MOYKHOCTHUEEPECILICHUS;

- BJIAJICHUEOCHOBAMHUCAMOKOHTPOJIS,CAMOOLICHKU, IPUHITUAPEIICHUMMOCYIIIECTBICHUA0CO3HAHH
OroBbIOOpaBYUEOHOMHUITIO3HABATEILHONICSITENILHOCTH;

- YMEHHEOIPE eI ThIIOHATHS,CO3/1aBaTb000OIICHN S, yCTaHABINBAThaHAIOT UM, KITACCH(PUITPOBA
Tbh,CAMOCTOSTEIIbHOBBIONPATHO CHOBAHUSIMKPUTEPUHUATIIKIaCCU(PUKAIIMY, yCTAHABINBATh  HPUYUHHO-
CJIEICTBECHHEIC CBSI3H, CTPOUTH JIOTMYECKOE paccyaeHue,
yMO3aKIIo4YeHne(MHAYKTUBHOE, 1eTyKTUBHOCUIIOAHATIOT MU )M JIeTaTbBBIBO/IbL;

- YMEHHE CO3/1aBaTh, MPUMEHATh U NPeoOpa30BBIBATh 3HAKM M CHUMBOJIBI, MOJEIH M CXEMbI
JUIpENIeHUAy9eOHBIXUTIO3HABATENbHBIX32/1aY;

- yYMEHHE OpPraHU30BBIBaTh y4e€OHOE COTPYIHHYECTBO M COBMECTHYIO JAEATEIBHOCTH C YUHUTEIEM
MCBEPCTHUKAMU;pab0TaTbUHINBUAYaIbHOMBIPYIITIE: HAXOAUTHOOIIeepeIeHueHpa3peIaTbKOH(PIUKTHI
HAO0CHOBECOTIaCOBAHUSATIO3ULIUHNYIETAMHTEPECOB;(POPMYINPOBATH,APTyMEHTUPOBATHHOTCTAUBATHCBO
€MHEHUE;

- yYMEHHE OCO3HAaHHO HCIOJb30BaTh pEUYEBBIE CPEACTBA B  COOTBETCTBMM C  3ajaayeit
KOMMYHHKAITUHU IS BBIPAKEHUSICBOMXTYBCTB,MBICIIEHUTIOTPEOHOCTEH ; TITaHU POBAHUAUPET YIS IIUACBO S
JeSITeNbHOCTH;BJIaICHUEYCTHOMUITHCbMEHHOMPEYhI0, MOHOJIOTHYECKOMKOHTEKCTHOHPEUbt0;(popMUpOB
aHUENPa3BUTUEKOMITIETEHTHOCTUBOOIACTUUCTIONB30BAHUSUH(OPMAIMOHHO -
KOMMYHUKAI[MOHHBIXTEXHOJIOT U

- popMupOBaHUEUPAZBUTHEIKOIOTHIECKOTOMBIIIICHUS, YMEHUETIPUMEHATHETOBIIO3HABATELHOM,
KOMMYHHKATHBHOM,COIIMANTLHON MpakTUKeUTpodeccuoHansHoopreHTanuu. [peamernsie
Yyamuicsa g0 KeHyMeETh:

= I/ICHOJ'IBBOBaTBHpI/IXapaKTepI/ICTI/IKGHpeBpameHHﬁBemeCTBHOHHTI/IHZ «XUMHUYCCKaApCaKIHi»,



«PEAKIMUCOETUHEHUS», PEAKIITHPA3T0KEHUS», PEAKITUNOOMEHA», «pEaKIINI3aMEILICHHD,
«peakuuu  HEUTpanu3alum», <«IK30TEPMUUYECKHE PEAKIUN», «IHAOTEPMHUECKUE  PEAKLIMMY,
«00OpaTuMBbIepeaKkInny», KHE0OpaTUMbIEPEAKIII», KOKUCIUTEFHO -BOCCTAHOBUTEIbHBIEPEAKIINNY,
«TOMOTEHHbIE peaxkuum, «reTepOTreHHbIE peakuum», «KATAJIUTHYECKUE peaxuumny,
CHEKAaTATUTHYECKUE  PEAKLUUW», «TEIUIOBOM  APQPEKT XUMHUECKOW  peakuuu», «CKOPOCTh
XUMHUYECKONPEAKIINI, «KATATU3aTOP»;

- XapaKTepu30BaTh XUMHUYECKHE OJJIEMEHTH |—3-T0 TIEpUOJOB 1O WX IMOJIOKCHHIO B
[Tepuonnueckoricucreme XuMuueckux iemMeHToB . M. MenaeneeBa: XUMUYECKUI 3HAK, TOPSIAKOBBIN
HOMEp, NEPUO,IPYIIa, MOArPYIa, OTHOCUTENbHAS aTOMHas mMacca, CTpOeHHe aroma (3apsj sjpa,
YHCJIO NMPOTOHOB MHEHTPOHOB B siApe, OOIIee YHUCIO 3JIEKTPOHOB, pACIpeieieHHE IEKTPOHOB IO
3IEKTPOHHBIM

CJI0SIM,ITPOCTOEBEILECTBO,POPMYIIa, Ha3BaHUEUTUTIBBICIIIETOOKCHIAUTUIPOKCH/1A,JIETYYET OBOJOPOTHOT
0COEMHEHUS(UITHEMETAIIOB);

- XapaKTepU30BaTHOOIINEXUMUIECKUECBOUCTBAAM(DOTEPHBIXOKCHUIOBUTUAPOKCUIOB;TPUBOIUTH
MIPUMEPHI PEAKIINA, TOATBEPIKAAIOIINX XUMUIECKHUE CBOMCTBA aM(POTEPHBIX OKCHUIOB UTHIPOKCHIOB,;

- J1aBaThbXapaKTEPUCTUKYXUMHUUYECKUXPEAKIIMHUITOUYMNCIYHCOCTABYUCXOJHBIXBEIIECTBUITPOYKTOBPEAK
AW TeTUTOBOMYA (PP eKTY; HapaBICHUIOTIPOTEKAaH U PEAKITNN ;i3MEHEHU FOCTETIEHEHOKUCIICHUSIDIIEMEHT
OB;arperaTHOMYCOCTOSTHUFOMCXOJHBIXBEIECTB; y4aCTHIOKATAIN3aTOPA;

- 0OBSACHATHUIPUBOAUTHIIPUMEPBIBIHIHUSIHEKOTOPHIX(PAKTOPOB(MPUPOIapearupyOIUXBEIIECTB,KO
HIICHTPalUABEIIECTB,IABICHUE, TEMIIEPATypa,KaTaInu3aTop,I0BEPXHOCTbCOMPUKOCHOBEHUS PEAr nPYIOII]
MXBEIIECTB)HA CKOPOCThXUMHUECKUXPEAKITHI;

- Ha0molaTh M ONUCHIBaTh ypaBHEHUS peakUMil MeXAy BellecTBaMHM C  IOMOIIbIO
€CTECTBEHHOT O(PYCCKOTOMIMPO/IHOTO )SI3bIKAUSI3bIKAXUMUU;

- MPOBOJUTHOIIBITHI,IOATBEPK IAIOIINEXUMUYECKIECBOMCTBaaM (POTEPHBIXOKCHJOBUTUAPOKCHIOB;3a
BHCHUMOCTHCKOPOCTUXUMHUYECKOUPEAKITUUOTPA3TNYHBIX(aKTOPOB(IIPUPOAapearupyouuxBenecTB, Ko
HLIEHTPaLMABEILECTB,JABICHAE, TEMIIEPATYPA, KATAIN3aTOP,IOBEPXHOCTHCOIMTPUKOCHOBEHUAPEAT NP YOI
HXBEIIECTB).

- MCIOJIb30BaThIIPUXAPAKTEPUCTUKEMETAIIOBUMXCOCTUHCHUUTIOHATHS : <METAJUIBI», «PSTAKTUBHOCTH
METAJIJIOBY, «ILIETOYHEIE METAJLIbI», «IIET0YHO3EMENTbHEIE METAJIIbI», HCIIOIL30BAaTh
HXTIPUXapPaKTePUCTUKEMETALIOB;1aBaThXapaKTePUCTUKYXUMUYECKUXIIEMEHTOB-
METAJUTOB(IIEIOYHBIX METAJIJIOB, MAarHus, KaJbllMs, ATIOMHUHHS, JKeje3a) MO0 HX TIOJIOKCHHIO B
[Tepuoanueckoiicucteme Xumuieckux snemMeHToB Jl. 1. MenaeneeBa (XMMUYECKUN 3HAK, TTOPSAKOBBINA
HOMEp, TEPHO,TPYIINA, MOArPYyINa, OTHOCUTEIbHAS aTOMHAs Macca, CTpOCHHE aToMa (3apsn sapa,
YUCJIO MPOTOHOB HHEHTPOHOB B sjpe, OOIIee YMCiIo 3JICKTPOHOB, PAaCHpEeiICHHE 3JEKTPOHOB IO
AIIEKTPOHHBIM CJIOSIM),[IPOCTOEBEIIECTBO,(hOpMYsia, HA3BAHUEU TUIIBBICILIETOOKCH 1A UTHAPOKCHIA);

= Ha3bIBATbCOCAMHCHUAMCTAJIJIOBH COCT&BJ’IHTLI/IX(b OPMYJIBIIIOHA3BAHUIO;
= XAPaKTCPU30BATLCTPO CHI/IC,O6H_II/IG@HBHHGCKH@HXI/IMI/I‘IGCKI/IGCBOﬁCTB&HpOCTBIXBCH.ICCTB -MCTaJIJIOB,

- 00BSACHATH3aBHCHUMOCTHCBOUCTB(MIIMIPE/ICKa3bIBATHCBONCTBA ) XUMUYECKUXAIIEMEHTOB -
METaJUIOB(paanyCc,METAIIINYECKUECBOMCTBAYIEMEHTOB,0KUCIUTEIBHO -
BOCCTaHOBUTEIHHBIECBONCTBAYIEMEHTOB))MOOPA3yeMBIXHMHICOETUHEHHUH(KHCIOTHO-
OCHOBHBIECBOMCTBABBICIIMXOKCUIOBUTUIPOKCUIOB,0KUCIUTEIBHO-
BOCCTaHOBUTEJbHBIECBOICTBa)oTHONOKeHUs Bl [epromuueckoiicuctemexumudeckuxanemenToB /. 11.Me
HJIEJIEeBa;

- ONHUCHIBaTh OOIIHE XHUMHYECKHE CBOWCTBA METAIJIOB C TMOMOIIBIO ECTECTBEHHOT'O (PyCCKOTO
WJIHPO/THOTO )SI3bIKAUSI3bIKAXUMHH,

- COCTaBJIITBMOJIEKYJISIPHBICYPABHEHUAPEAKIIN I, XapaKTEPU3 VIO X XUMUYECKNECBONCTBAMETAIIIIOB
MHUXCOEIMHEHUH,aTaKKEIIEKTPOHHBICYPABHEHUAIIPOLIECCOBOKUCIEHUS-BOCCTAHOBIIEHUS,

- YPaBHEHHS DIEKTPOJUTHYECKOW JUCCOLMALMHU; MOJIEKYJISIPHBIE, IMIOJHBIE M COKpAllEHHBIE
MOHHBICYPABHEHUAPEAKIMACYYACTUEMIIIEKTPOJIUTOB;

- YCTaHAaBJIMBAaTh I[PUYMHHO-CIICICTBEHHbIE CBSA3M MEXIYy CTPOCHHUEM aroOMa, XUMHUYECKOU
CBSI3b10, TATIOMKPHUCTAIITNYECKOWPEIETKUMETAINIOBUMXCOE IMHEHUH, X0 OIUMU (PU3 NI CKUMUUXUMUY
€CKUMMCBOMCTBAMU;



- OIMCBHIBATBXMMHUYECKHECBONCTBAIIEIOYHBIXUIIIEIOYHO3EMEIBHBIXMETAIOB,aTAKXKEAIIOMUHUS U
KeJle3a U UX COEAMHEHUN C TIOMOILBIO €CTECTBEHHOTO (PYCCKOTO WIIM POJAHOIO) SI3bIKA USA3bIKA XUMUU;

- BBINOJHATH, HAOMIOAATh M ONUCHIBATh XMMUYECKUH OSKCIIEPUMEHT 10 paclo3HaBaHHIO
BAKHEUIINXKATHOHOBMETAJUIOB,TUPOKCHUI-HOHOB;

- DKCHEPUMEHTAJIbHOMCCIIEI0BATHCBONCTBAMETAINIOBUNXCOEIMHEHU M, pEIIaThIKCIIEPUMEHTAJIBHBIE
3amauunoremMe «Meramis»;

- OIMCBIBATBXMMHUYECKUIIKCIIEPUMEHTCIIOMOIIbIOECTECTBEHHOTO(PyCCKOTOMIIMPOAHOTO )sI3bIKa
USA3BIKAXUMUMY;

- NPOBOJUTHPACUETHIIOXUMUYECKUMPOPMYTaMUypaBHEHUIMPEAKIUHI, IPOTEKAIOIINXCYIaCTHEMMET
AJUIOBUMXCOECAVMHEHU .

- UCIOJIb30BaThIIPUXAPAKTEPUCTUKEMETAINIOBUMXCOETMHEHUNTOHATHU S : K<HEMETAJIIBD»,
«TaJOT€HbD», «AJIOTPOITHBIEBUIOMU3MEHEHU», «KECTKOCTHBOIBD», <BPEMEHHAS K ECTKOCTHBO B,
«TTOCTOSIHHASKECTKOCTHBO b, «00IasAKECTKOCTEBOIbI»;

- JlaBaTh  XapaKTEpPUCTUKY XHMHUYECKUX  DBJIEMEHTOB-HEMETalIOB  (BOJOpPOJAA, TaJOTEHOB,
KHCJIOPOJia,cephl,a30Ta,pochopa,yriepoaa, kpeMHUS ) TOUXITON0KeHH OBl [epro nnueckoricucTeMexXumMu
yeckux odiemeHToB JI. WM. MeHaeneeBa (XUMHUYECKUH 3HAK, MOPAIKOBBIM HOMep, TMEpHOJ,
IpyIIa,noArpymnmna,0THoCUTeIbHassaTOMHasMacca,cTpoeHrearoma(3apsaasapa, YicIoPOTOHOBUHEUTPO
HOB B si/ipe, 00I1iee YUCIIO 3JIEKTPOHOB, PACIIPEIEICHHUE 3JIEKTPOHOB MO 3JIEKTPOHHBIM CIIOSIM),[TIPOCTOE
BELIECTBO, (opMmyia, Ha3BaHWEe M THUI BBICHIETO OKCHAA HUTHAPOKCHAa, Qopmyna U
XapaKTepJIeTy4eroBOI0POHOTOCOETUHEHMS);

- Ha3bIBaTbCOCAMHEHUSIHEMETAINIOBU COCTABISITHUX(OPMYIIBITIOHA3BAHUIO;

- XapaKTepU30BaThbCTPOEHHE,001HnePU3NIeCKUenXUMIUYECKUECBONCTBAIPOCTHIXBEIIECTB-
HEMETAIJIOB;

- 00BSACHATH3aBHCHUMOCTHCBOUCTB(MIIHIPEICKa3bIBATHCBOMCTBA) XUMHUECKIUXAIEMEHTOB-
HEMETAJUIOB(panyC,HEeMETAITNYECKNECBOMCTBAYIEMEHTOB,0KHCIUTEIHHO -
BOCCTaHOBUTEIILHBIECBONCTBAYIEMEHTOB )HOOPA3yEeMBIXUMHCOETNHEHUN (KHCIIOTHO-
OCHOBHBIECBOMCTBABBICIIMXOKCHIOBUTHAPOKCHIOB,IETYIHXBOI0POTHBIXCOCTUHEHN I, 0KUCITUTETHHO-
BOCCTaHOBHUTEIIbHBIECBONCTBA)OTHOJOXKECHHUABI [eprnoanuecKoiCHCTEMEXUMUYECKIXAJIEMEHTOB
J.M1.Menneneena;

=  OIIMCBIBATb O6HII/IC XAMHYECKHE CBOMCTBA HEMETAIJIOB C INOMOIIBIO €CTECCTBCHHOI'O (pYCCKOFO
I/IJ'II/IpOI[HOFO)HSI)IK&HHBBIK&XI/IMI/II/I;

- COCT&BJ’IHTBMOJ’IGKYJ’IHPHBICypaBHeHI/IHpeaKHI/Iﬁ,XapaKTepI/BYIOH_[I/IXXI/IMI/I‘ICCKI/IGCBOﬁCTBaHeMeTaHH
OBI/II/IXCOCﬂHHCHHﬁ,aTaK)KeBJ'IeKTpOHHBIeypaBHeHI/IHHpOH@CCOBOKI/ICHCHI/IH'BOCCTaHOBJ'IeHI/IH;

=~ YPaBHCHUA BHCKTPOHHTHQCCKOIZ Aaucconan; MOJICKYJIAPHBIC, IIOJIHBIE W COKPAIICHHBIC
I/IOHHHCypaBHCHHHpeaKHHﬁCy‘laCTI/IeMBHeKTpOHI/ITOB;

- YCTaHaBIMBAaTh INPUYUHHO-CIEJCTBEHHBIE CBS3M MEXJY CTPOCHHEM aromMa, XHMHYECKOMH
CBS13b10, THIIOMKPHCTAJIINYECKOMpeIIeTKHHEMETAIIIOBUMXCOE TMHEHU I, MXOOIIMMU (PU3NIECKUMUUXUM
MYECKHMUCBONCTBaMY;

- ONMCBHIBATBXMMHUYECKHECBOMCTBABOI0PO/1a,IaIOT €HOB,KUCIOPOAa,Cephl,a30Ta,hocdopa,rpadura,
alMa3a, KPpeMHHS U UX COCIUHEHUH C MOMOIIBI0 E€CTECTBEHHOIO (PYCCKOTO WM POJHOTO)s3bIKA
US3bIKAaXUMUH;

- ONMCBIBATHCIOCOOBIYCTPAHEHUSKECTKOCTUBOABIMBBITIONHATHCOOTBETCTBYIOIIMHUMXUMUYECKUIIK
CIIEPUMEHT;

- BBINIOJIHATH,HAOIIOJATHHONUCHIBATHXUMUYECKUITIKCTIEPUMEH TIOPACTIO3HABAHMIOMOHOBBOJOPO,1aN
aMMOHHUSL, CyNb(daT-,kapOoHaT-,cunuKaT-,pocdar-, Xmopua-,0poMuI-,MOAUI-HOHOB;

= OKCICPUMCHTAJILHO HnCCjICca0BaThb CBOMCTBA MCETAJlJIOB u ux COCHHHCHHﬁ,
PCHIATBIKCIICPUMCHTAJILHBIC 3a/IaYUIIOTEMC ((HCMCTaJ'IJ'IBI»;

= OHHCLIB&TBXHMHHCCKHﬁBKCHCpI/IMeHTCHOMOIJ_[LIOGCTCCTBeHHOFO(pyCCKOFOI/IJII/IPO,E[HOFO)SISBIKEI
HUA3BIKAXUMUWU,

- MPOBOJIUTHPACUYETHIIOXUMUIECKIMPOPMYyTaMUypaBHEHUSIMPEAKITUH, IPOTEKAIOIINXCYIaCTHEMHEM
€TANIOBUUXCOEIUHEHHI.



ConepxxanueydeOHoronpeamera
BBenenne. OOmasi XapakTepUCTHKA XHMHYECKMX 3JIEMEHTOB M XUMHYECKHX
peakuuii.llepuoauyeckuii 3akon u Ilepuoanyeckasi cucrema xuMudeckux djaemenTos/l. U.
MenaesieeBaXapakTepUCTHKAIEMEHTAIIOECTON0JIOKEHUIOB] IeprnoAnuecKkoCUCTEMEXUMUYECKUXAIEM

entoB/[. 1. Menneneena. CBoiicTBa OKCHJIOB, KHCJIOT, OCHOBaHHIHN
coileri B CBETE TEOPUHUAIICKTPOTUTHIECKON U CCOTUAIIMMUOKHICIICHUSI -
BOCCTaHOBJICHUSI.

[NonsiTneonepexoaupxaneMenTax. AMpoTepHoCcTh. I eHeTHUeCKUpsiinepexoaHorodnemMenTa. [ lepuo muyaeck
nii 3akonu llepronnyeckas cucremaxumuuecknxanemMeHToB/[.M1.Menneneena.

XHAMHUYECKasi OpraHu3alus JKUBOW M HEXUBOM NPUPOJABI. XUMHUYECKHH COCTaB SAApa, MAHTUH U
3€MHOUKOPBL. XMMUYECKUEATEMEHTBIBKIIETKaX)KMBBIXOPraHU3MOB. Makpo -

UMUKpo3eMeHThl. O00011eHrecBeIeHn o XuMHIuecKuxpeakuusax. KinaccupuxanussxuMuuecKuxpeakiu
WMOpa3NIMYHbBIM TIpU3HAKaM: «4HUCIIO M COCTaB pEarupyrolliux M OoOpasyloluXcs BEIIEeCTBY,
«Ter0BOHIP(HEKT», «HATIPABIEHUEY, KU3MEHEHECTENIEHEMOKHUCIIEHUAAIEMEHTOB,00pa3yroXpearup
VIOIIHME BEIECTBay,«(Pa3an,«UCIOIb30BAHUEKATATIN3ATOPAY.
[TorarneockopocTuxnMuuecKkopeakuu. @akTopbl, BAMAOINEHACKOPOCTbXUMUYECKUXpeakuil. Kara
nu3atopbinkaTanus. UIHruouTopsl. AHTHOKCHUIAHTHI.

Jemoncrpamuu. Pazmmunbie popmel Tabmumsl . 1. MenneneeBa. Moienn aToMoB 21eMeHTOB 1—3-
romnepuo10B. Mo 1ebCTpOCHUI3EMHOT OIIapa(moTnepedHbIipaspes). 3aBUCUMO CTECKOPOCTUXUMHYECKOM
peakuuu  OTHPHUPOABIPEATUPYIONINX  BEUIECTB.3aBUCUMOCTHCKOPOCTUXUMHUYECKOUPEAKIIU  OT
KOHIICHTPALlMH  pEarupyroliux  BEIIECTB. 3aBUCUMOCTb  CKOPOCTHM  XHMHMYECKOM  peaKIu
OTILIONIAAMCONTPUKOCHOBEHUpEar P YIOINXBEIECTB( «KUTIALIUNCIION)). 3aBUCUMOCTBCKOPOCTUXUMUY
€CKOMpPEeaKkIMUOTTEMIIEPATYPBIPEArUPYIOIIUXBENIECTB. | OMOTr€HHBIMUT€TePOT € HHBINKATATN3bI.
depmenTaTuBHBIHKaTanu3. MTHrnOnpoBanue.

JlaGopaTropHbleonbIThl. 1 .IlomydyeHuernApOKCU JAIMHKAUUCCIIEI0BAHNEETOCBOMCTB. 2. Mo ieTupoBaHn
enoctpoenuslIepuoanueckoricucremprxumuueckuxanemenToB/l. M1.Menaeneena.3.3aMeeHrexene30
MmMmenuBpactBopecyabdaramenn(1l).4.3aBUCUMOCTECKOPOCTH  XUMHUYECKON PEaKiud OT IPHUPOIBI
pearupyrommx BEILIECTB Ha npumepe
B3aMMOJEHCTBUSKUCIOTCMETAIIIAMU. 5.3aBUCUMOCThCKOPOCTUXUMUYECKONPEAKINUOTKOHLIEHTPAL[UUP
€arupyroLMXBEIIECTBHAIIPUMEPEB3aUMOACHCTBUALIMHKACCOIIHOMKUCIOTOMPA3IMUHONKOHIEHTPALlUH.
6.3aBHCUMOCTBCKOPOCTUXUMUYECKONPEAKINUOTIUIOAMCOTIPUKOCHOBEHUI pEar UpyrOIIMXBEIECTB. 7.
MoaenupoBaHUE«KHUTISILIETOCIO0s». 8.3aBUCUMOCTBCKOPOCTUXUMUYECKON peakuuu OT TEeMIEpaTypbl
pearupyrommx BEILIECTB Ha npumepe B3aUMOJICUCTBUS
okcuaamenu(Il)cpacTBopoMcepHOMKUCIOTRIpA3TNUHONTEMITEpATYPhI. 9. Pa3noxkeHrenepokcuiaBoaopo
nma ¢ mnomompblo okcupa wapranna (IV) wu  karamasel.  10.  OOHapyxkeHHe Karanasbl B
HEKOTOPBIXIUIIEBBIXNIPOAyKTaX. | 1. MHrubupoBanrneB3anMoIeCTBUSKUCIOTCMETAITIAMIYPOTPOTIHHO
M.

Tema 1.MeTabl
[TonoxenuemerannossllepuoanueckoiicucremexumuueckuxanemenTos/[. 1. Menaeneesa. Meranuyec
KasgKpUcTaNIndecKaspeeTkanMeTalTnueckassxuMuueckascBsasb. Oouuedusnueckne CBONCTBA
MeTtaiioB. CriiaBbl, UX CBOWCTBA U 3HaUY€HUE. XMMHUYECKHE CBOMCTBA METAJNIOBKAK BOCCTAHOBUTENEH,
a TaKKe B CBETE MX IOJIOXKEHHS B JJIEKTPOXHMHUYECKOM psiy HamnpsbkeHuiimeTtannos. Kopposus
METaJIOB U c11ocoObl 00pbObI ¢ Heil. MeTtamsl B mpupoae. O0mmue criocoObl HXITOTyYeHHUS.

OOmiast xapakTepuCTHKa INEIOYHBIX MeTaluioB. Mertamnsl B mpupoje. OOmue cnocoObl HX
nostyuenus.Ctpoenne aromos. lllenodnsie MeTamisl — MpOCThIE BEIIECTBA. BakHEHIINE COETMHEHUS
IIEJIOYHBIXMETAJIJIOB — OKCH/IbI, TUJPOKCHJIBI U COJIN (XJIOPHJIbI, KapOOHAThI, Cyab(aTbl, HUTPATHI),
UX CBOICTBaunpruMeHeHneBHapoaHoMxo3siicTBe. Kanuitnbieyjo0penust.
OomasixapakrepucTiukasieMenToBraaBHonnoarpynusilIrpynmner. Crpoennearomos. I enouno3emensH
BIEMETAJUIBI—IIPOCTBIEBEIECTBA. BaxkHEHIINECOE IMHEHUSIILIETIOYHO3EMEIbHBIXMETAIIZIOB — OKCHJBI,
THJIPOKCUABI U COJM (XJIOpHUAbL, KapOOHaThl, HUTpPaAThl, Cyibdarel, Qocdarbl), HXCBOHCTBA
UITPUMEHEHUEBHAPOTHOMXO3S1CTBE.

Amomunuit. CTpoeHnearoma, pu3nuecKuenXuMHIecKecBOCcTBanpocToroseriectsa. CoeJMHEHUAAIO
MHUHHUS—

OKCHJIUTUIPOKCH], MXaM(poTepHbliixapakTep. Baxxneimumeconuamomunms. [ [puMeneHneantoMuausiger



OCOEIMHEHHI.

XKenezo. Crpoenue artoma, Qu3MYeCKHe ¥ XHMHUYECKHE CBOHCTBA IMPOCTOTO  BEIIESCTBA.
I'enernueckuepsianl Fe+2 u Fe+3 . Baxueiimue conu xesne3a. 3HaueHUE kKejle3a U ero COeAMHEHUI
JUTSI IPUPOABI MHAPOIHOTOX035MCTBA.

Hemonctparmu. O0pa3pIIeIOYHBIXUIIEIIOTHO3EMETbHBIXMe TAJUTOB. O0pa3piciiaBoB. B3aumo ieiicTB
HEHATPUS, JIUTUAUKAIBLIUACBOAON. B3anMo ieiCTBUEHATPUAMMAr HUSICKUCIOpOIOM.  B3anmoneicreue
MeTaioB ¢ HeMeTtauamu. [lonydyenue ruapoxcunos xenesa (11) u(11I).

JlabopaTopubieonbIThL. 1 2.B3aumMoaeiicTBuEpacTBOpOBKUCIOTUCONIeicMeTaiamMu. | 3.O3HakoMIieHuecp
yaamuxenesa. | 4. OkpanBaHUeIIaMeHUCOSIMUIIEIIOYHBIXMETAIIIOB. 1 5. Tlomyuenuerujpokcuaakans
U CCIIEIOBAaHNEEeT0CBOMCTB. 1 6.[TosrydeHHeruipoKCUIaalIOMUHNAST M UCCJIEIOBAHUE €T0 CBOMCTB.
17. B3anmoneiictere xKeresa c COJISTHOM KHUCJIOTOM. 18.ITomyuenue
ruapokcupoBxenesa(I)u(lll)unzyueHnenxcBonucTs.

Tema2.llpakTukyml.CBoiicTBaMeTANJIOB HUXCOETUHEHUH
OcymiecTBieHHEENOYKMXUMUYeCKUXIpeBpatieHuil.2. [ lomyyenrencBoiictBacoe IMHEHUIMETaIIOB. 3.
Pemrenue sxcniepuMeHTAIbHBIX3aJa4HAPACTIO3HABAHUEUTIOTYUCHHECOEIMHEHUITMETAILIIOB.
Tema3.Hemeraunbl
Ob6mrasixapakTeprucTUKaHEMETAIOB: TIoJIokeHUeBl [epro mnueckocucTeMeXUMHIEeCKIXAIeMeHTOB  J1.
. MengeneeBa,0cOOEHHOCTH CTPOCHHSI aTOMOB, JJEKTpooTpuiaTeapbHocTh (D0) Kakmepa
«HeMeTalmmmyHocTh», psag 0. Kpucrauimyeckoe CTpOCHHE  HEMETAINIOB —  MPOCTHIX
BenecTB. AimoTponus. DU3n4eCcKMeCBOMCTBaHEMETAINIOB. OTHOCUTEIBHOCTHITOHATUI KMETAIIN U
«HEMETaJI».
Bopopoa.ITonoxenunesonopoaasllepuoanueckoricucremexumuueckuxanementoB/l.M.Menieneena.
Crpoenne atomMa U MoJieKyiabl. PHU3NYECKME M XUMHUYECKHE CBOMCTBA BOJOPOJA, E€TONOJIy4YEHHE
UIIPUMEHEHHE.

Bopa.Crpoenuemoiiexyibl. BogopoaHasxumuueckascBa3b. Du3nuecknecBocTBaBOIbl. AHOMATNHT
cBoiicTB BoAbl. ['uapodunbaeie U ruapodoOHbIe BenecTBa. XUMUYECKHE CBOMCTBA BOIbL. KpyroBopoT
BOJIBI B MpUpoE. Bonoouncrka. Abspanus BOJIBL. BriToBERIE (UIBTPEL.
MuHepanbHbIeBOIbI. IUCTUIIIMPOBAHHASIBOAA,E€ ITOJTyYEHUEUTIPUMEHEHHE.

OOmas xapakrepuctuka ranoreHoB. Crpoenue atoMoB. lIpocTbie BemecTtBa U OCHOBHbBIC
coelMHEeHUsTaoreHoB, uxcBoiicTBa. Kpatkuecsenenusioxiope,opome, hropeuiione. I lpumenenueranore
HOBHUHMXCOEAMHEHUNBHAPOIHOMXO35MCTBE.

Cepa.Ctpoenunearoma,ayioTpoIins, CBoiicTBaunprumMeHeHuepomonyeckoiicepbl. OKCHIbICEPHI

(IV) u (VI), ux nonydenue, cBoicTBa U npuMeHeHne. CepHas KHCIOTa U €€ COJIM, UX IMPUMEHEHHE
BHapoJHOMX03s1iicTBe. I [porn3B0ACTBOCEPHONKUCIIOTHI.

Azor. CTpoeHue aromMa W MOJIEKYJbl, CBOICTBa IIPOCTOrO BellecTBa. AMMHAK, CTPOCHHE,
CBOICTBa,noNydeHuennpumenenne.Conn  aMmMmoHus, uxcpoictBaunpumenenue.Oxcuapl — azota(ll)u
(V).

A30THasi KHUCIIOTa, €€ CBOICTBa M NMpuUMeHeHHe. HUTpaTel M HUTPUTHI, MpobdIeMa UX COJEpKaHUs
BCEJILCKOXO3SIICTBEHHOMIIPOAYKIIUU. A30THBIE YIOOPEHHUS.

®ochop. Crpoenne aroma, amIOTpomus, CBOHCTBAa Oemoro u KkpacHoro docdopa, HuxX
npuMmeHenne.OcHoBHblecoenuHeHus: okcupa ¢ochopa(V) u oprodocdopraskuciora, ¢ocdarsl.
docdopHbIeyT00pEHMSL.
VYrnepoa.CtpoeHueaToMa,alaoTponus,cBoicTBaMoiubukanuii,mpuMenenne. OKCuaplyriepoia
(IDu(1V),uxcBoiicTBannprumerenne. KapOoHaThI: KaJIbIUT,CO1a, IO TAIl, HX3HAUEHHUEBITPUPO,ICHIKU3HHUE
JIOBEKa.

Kpemunii. CTpoeHreatoMa, KpucTauIM4eCKUHKPEMHUM, erocBOICTBauipuMeHeHrne. OKCUAKpEMHUS
(IV), ero mpupoanele pasHOBUAHOCTH. Cunukarel. 3HAUYe€HHWE COCOUHEHHMI KpPEMHUS B
KUBOMUHEKUBOUTTPUPO1€. [ [IOHATHEO CUITMKATHOUITPOMBIIILIEHHOCTH.

HemoHctparmu. OOpa3ibl raloreHoB — MPOCTHIX BellecTB. B3anmoselicTBre rajloreHoB ¢ HaTpUEM,
camoMuHNeM. BriTecHeHne xiopoMm Gpoma MM Hoja U3 pacTBOpOB UX cosiell. B3auMmoneiictBue cepbl
CMeTaJlllaMH, BOJOPOJOM M KHCIOPOAOM. B3ammojeiicTBue KOHLIEHTPUPOBAHHON a30THOW KHCIOTHI
cMmenpio. Ilornomenue yriem pacTBOPEHHBIX BELIECTB MM Ta30B. BoccraHoBieHHe Menu U3 ee
okcunayriemM. OOpas3ipl MPUPOTHBIX COEAWHEHMH XJIOpa, cepbl, (ocdopa, yrieponaa, KpeMHUS.



O0pa31pIBaXHEUITNXITISTHAPO THOTOX 035 CTBACYTH(ATOB, HUTPATOB,KapOoHaTOB, hochaToB.OOpasiibic
TEKJIa,KePAMUKH, IEMEHTA.

JlaboparopusieonsiThl. 1 9.1lonydenuenpacno3HaBanreBo1opoaa.20.MicciienoBaHNEIoBEpXHOCTHOTO
HaTsDKeHUs  Boabl.  21.PacTBopeHme  mepmaHraHata — Kaius ~ WJIM  MEOHOTO  Kymopoca
BBOzE.22.I'maparanusiode3BoxkeHHorocyabparamean (11).23.M3rotoBieHNEeruicoBorooTeyarka.

24. O3HakOMJICHHE C KOJUICKIHMEH OBITOBBIX (uiabTpoB. 25. O3HaKOMIIEHHE C COCTaBOM
MUHEPaTHLHONBOIBI.26. KauecTBeHHasipeakIussHAr aJIOr€HU /I -
nonsl.27.IlomyueHnenpacno3HaBaHUEKUCIIOPOIa.

28. T'openme cepbl Ha Bo3myxe W B Kuciopojne. 29.CBoiicTBa pa30aBICHHON CEpHOW KHCIIOTEHI.
30.13yuenunecBoiictBammuaka.3 1.PacnosnaBanueconeitammonus.32.CpoiictBapa30aBIeHHOHA30 THOMK
ncnoTsl.33.B3anuMoieiic TBUEKOHIICHTPUPOBAaHHOMA30 THOMKUCIOTEICMebI0.34.'openue  pocdopa Ha
Bo3ayxe W B kuciopone. 35. PacnosnaBanme QocdaroB. 36. I'openue yrns Bruciopoze. 37.
[Tonyuenue yronbHON KUCIOTHI U U3ydyeHUe ee cBoilcTB. 38. Ilepexoa kapOOHATOB BrUAPOKapOOHATHI.
39. Pasnoxenue ruapokapOonara Hatpus. 40. [losyueHue KpeMHEBOM KHCIOTHI HHU3YyYEHUE
€ECBOMCTB.

Tema4.IIpakTukym2.CBolicTBacOeIMHEHUITHEMETALIIOB

4. Pemenme  SKCHepUMEHTaNbHBIX  3amad 1o  TemMe  «llogrpynma  ramoreHoB». 5.
DkcniepuMeHTanbHbIe3agaun o TeMe «lloarpymnma kucimopoaay. 6. DKCIIepUMEHTAIBHBIC 3a/1a4d 110
Teme

«ITonrpynmaasoray.7.9kcnepuMenTanbabie3anaunnoreme«l loarpynmayriepoaa».8.I1onyaenue,cooup
aHMENPacIO3HABAHHUETa30B.

Tema 5. O0oOmeHne 3HAHMH MO XMMHHM 32 KYPC OCHOBHOM
mkoJbLIloaroroBkakrocynapcrsenHoinroropoiiarrecrammu(I'1

A)

[Tepuonnueckuiizakonul lepuoanyeckascucremaxumuueckuxsinemenToB/[.M1.Menneneesa. Duznuecku
i CMBICT MOPSAKOBOTO HOMEpA 3JIEMEHTa, HOMEPOB MEPUOa U TPYIIbl. 3aKOHOMEPHOCTUU3MEHEHUS
CBOMCTB JJEMEHTOB W HUX COCIUHEHUH B TMEpHOJAX U Tpylnax B CBETE€ MNPEACTaBICHUN
OCTPOCHUHNATOMOBIJIEMEHTOB.

3HaueHue MEpPUOJAUYECKOr0 3aKoHA. BuIbl XMMHUYECKUX CBSI3ed M THUIBI KPUCTAJUIMYECKUX
peuierok.B3anMocBs3p cTpoeHuss U cBOMCTB BemiecTB. Kiaccupukanus XuMUYECKHX peakuuil Mo
Pa3IMYHBIMIIPU3HAKAM (YUCIIO U COCTAB pearupyromux U 00pa3yonnxcs BeleCTB; Haluunue IPaHullbl
paznenadas;rermnoBoidpexT;u3MeHeHnecTeeHeHOKUCICHUIaTOMOB; UCTIOIb30BaHUEKATAIN3aTOPA;H
anpasiieHuenpoTekanus ). CKopocTbXUMHUYECKUXpeakuinpakTopsl, Biaustonrenanee. O0paTuMOCTb XU
MUYECKUXPEAKIIUHUCITIOCOOBICMEIIEHUSIXUMHUYECKOTO PABHOBECHS.

[Ipocthie U cioxHBIE BemiecTBa. MeTalibl U HeMeTalulbl. | eHeTHyeckue psabpl MeTaia, HemeTaa
unepexonHoro Metamina. OKcuIbl U THAPOKCUABI  (OCHOBAaHHS, KHUCIOTBHL, aM(pOTepHbIe
TUAPOKCHUIBI),conn. xcocTas, kiaccupukanussnoOmmneXxuMI4eCKUEeCBOWCTBABCBETETEOPUUIIEKTPOIIUT
WYECKOMIMCCOIMALINH.

TemMaTuyeCcKoOCIIAHUPOBAHHE

Ne Tema(riaBa) Koa-
n/n BoYac
OB

1 | Breaenue.OO0masxapakTepuCTUKaXUMHUECKUXIIEeMEHTOBUXUMUYeckuxpeakiuil. [lepu| 14
onnueckuiizakonu IlepnoanueckascucremaxumMnyeckuxanemenTos .M.

Menneneesa.
2 | Meramsl. 15
3 | Ilpaktukym1.«CBoHCTBaMETAIIIOB MUXCOSMHEHUIN 3
4 | Hemeraisl. 25
5 | IlpakTukym2:«CBOMCTBa COSANHCHUIHEMETAILIIOBY 3
6 | O600LIeHN e3HAHUHTTOXUMUH3a KypcOocHOBHONIIKOMEL. [Toaroroska 8

KFOCY}.‘LapCTBeHHOﬁHTOF OBOﬁaTTeCTaHHH

Uroro: 68
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