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[NHOACHUTEJIbHAA3AIINCKA

PabouasmporpaMManoXuMuuIII00yJarOIHXCAC3aACPKKOUTICHXTIECKOTO pa3BUTHS
(manee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO 00Pa30BAaHUICOCTABICHA B COOTBETCTBUU
cDenepalbHBIMIOCYAAPCTBEHHBIM 00pa30BaTEILHBIMCTAHIAPTOM OCHOBHOTO OOIIETO

oOpa3zoBaHus (ITpuka3z MuHnpocseeHust Poccun
0131.05.20211.Ne287 ,3apeructpupoBanMunucrepcrBoMiocturinnPoccuiickon®enepanu
u 05.07.2021 r., per. HoMep64101) (mamee — dIocC 000),

[IpumepHOaganTHPOBAHHOWMOCHOBHOMOOpa30BaTEIbHOUIIPOrpaMMOHOCHOBHOTOOOIIIETO
00pa30BaHUA00yUaIOIIUXCAC3AACPKKONTICUXMUECKOTOPa3BUTHA(0100pEHHOWPEIEHUEM
OYMO no obmiemy obpazoBanuio (mpotokos oT 18 mapra 2022 r. Ne 1/22))(nanee—
I[TAOOIIOOO3IIP),ITpumepHoiipaboyeiinporpaMMblydeOHOTOITPEIMETA

«XuMus» (6azoBblii YPOBEHB), IIpumepHOI IIPOrPaMMOU BOCIIUTaHUSA
00y4YaroMMUXCATPUTIONYYEHUMOCHOBHOT00011Ier000pa30BaHus, CyYeTOMpacpe /1eJICHHbI
XIOKJIACCaMITPOBEPSAEMBIXTPEOOBAHUIKPE3YIbTATAMOCBOSHUSIOCHOBHOOOpa30oBaTeIbH
OMIPOTrPaMMBIOCHOBHOT'00011IET000Pa30BaHUSIMIIEMEHTOBCOIEPKAHUS, IPEICTABICHHBI
XBY HUBEpCcaTbHOMKOIM(prukaTopenoxumun, KoHenuumnpenogaBaHus y4e0HOT0
npeamera «Xumus», B o0pa3oBaTeIbHBIX OpraHU3aLHIX
P®,peanin3yommuxocHOBHBIEOO111€00pA30BATEIBHBICTTPOTPAMMBI.

Ob6masixapakTepucTuKay4e0HOronpeamMeTa« X uMus»

VYyeOubiii mnpeamer «XUMHUS»  BXOJUT B  MNPEAMETHYIO  00JacTb
«EcrecTBeHHOHay4HBICTIPEAMETH». BcucTeMeecTeCTBEHHOHaYYHOT000pa30BaHUS X UMUS
Kak y4eOHbI mpeaMeT 3aHUMaeT BaXXHOE MECTO B  TIO3HAHUU  3aKOHOB
pupo b, HOPMUPOBAHUUHAYYHOMKAPTUHBIMHPA,CO3JaHUNOCHOBBI XUMUYECKUX3HAHU,
HEOOXOIUMBIXIISITTOBCETHEBHOMKIN3H U, HABBIKOB3I0POBOTrOMOE30MaCHOTOITITYEI0BEKA
HOKpYXarolenerocpepio0pa3akn3iiu,aTakKeBBOCITU TAHUMAIKOJIOTHUECKOUKYIBTYPHI.

VY cnentHoCcThU3y4eH UAXMMUKCBI3aHACOBIAICHUEMXUMHYEC KUMS3BIKOM,COOTIOE
HUEMITPABUIIOE30MMaCHOUPAOOTHIITPUBBINTOTHEHUUXUMHUYECKOTOIKCIIEPUMEHTA,
OCO3HAHMEM MHOTOYHUCIICHHBIX CBS3€d XUMHHM C JPYTMMH MPEIMETAMUIIKOIBHOTO
Kypca.

[Iporpamma BkItOYaeT B ce0s OCHOBBI HEOPTaHWYECKOHM U OpPTaHMYECKOU
xuMuH.] TaBHOM Hieel mporpaMMBbl SIBIISIETCS CO37aHie 0a30BOTO KOMIUIEKCA OTOPHBIX
3HAHUMUIIO XUMUH, BBIPAKEHHBIX B (hOPME, COOTBETCTBYIOIIEH BO3PACTy 00YyJarONIuXxcs
1 UX0COOBIMOOPA30BATEIBHEIMIIOTPEOHOCTSIM.

B comepxxamum  maHHOrO  Kypca  OPEACTaBICHBI  OCHOBOIOJIATAIOLINE
XUMHUYECKHETEOPETUUECKUE3HAHUS, BKITFOYAIOIMEN3YYEHUECOCTABAUCTPOECHUSIBEIIECTB,
3aBUCUMOCTHUXCBOUCTBOTCTPOEHHUS, ITPOTHO3UPOBAHUECBOMCTBBEIIECTB,UCCIEOBAHNE
3aKOHOMEPHOCTEN XUMHUYECKUX peBpaLICHAN u myTen yIIpaBJICHUSA
VIMUBLEISIXTIOJTYYECHUS BEIIECTBU MAaTEPHUATIOB.

TeopeTnueckyr0 OCHOBY M3yYE€HHUSI HEOPTaHMYECKOW XMMHUU COCTABIIAET aTOMHO-
MoJiekysapHoeydenue,l lepnoanueckuiizakon/[.11.MenaeneeBackpaTKuMu



CBEJICHUSIMIOCTPOCHUNATOMA, BUIAXXUMHUUECKONCBS31,3aKOHOMEPHOCTAXITPOTEKAHUAX
MMHUYECKUXPECAKIUH.

B  wu3ydeHMm Kypca 3HAQUMTENIbHAsA  pOJIb  OTBOAUTCA  XUMHUYECKOMY
AKCIIEPUMEHTY :IPOBEICHUIONPAKTHUECKUXMITA00PATOPHBIXPAOOT,ONUCAHUIOPE3YIbTATO
BYYEHHUYECKOTO3KCIIEPUMEHTA,COOTIOEHUIOHOPM UIpaBUI 0e3omacHoi
pabOTHIBXMMUYECKONIIa00paTOpHH.

Peanuzaumst paHHOM  mporpamMMbl B Mpolecce  OOyYeHHsI  TO3BOJIUT
oOy4aromumcsc3I1PycBOUTHKITIOUEBBIEXUMUYECKUEKOMITETEHIIUUUTIOHATHPOJIbU3HAYEH
MEXUMUUCPEIUAPYTUXHAYK ONIPUPOJIE.

N3yueHnexuMmuucnoco0cTByeThOpMUPOBAHNIOYOOyHaAIOIUXCIHAYYHOTOMUPOBO3
3pEHUs1,0CBOCHUIO00IIEHaY YHBIXMETO10B( HA0 0 ICHIE, U3MEPEHUE,IKCIIEPUMEHT, MO1ETT
MUPOBAHUE),0CBOCHUIONPAKTUYECKOTONMPUMEHEHUIHAYYHbIX3HAHU,0CHOBAHHOT OHAMEK
IpeAMETHBIXCBA3AXCIpeAMETaMU«OKPYKAIOITUHMHUD»,

«Duzukay, «buonorusn», «["eorpadusy», «Marematuka» U (Qopmupyer
KOMIIETEHIIUU,HE00X0TUMBIEISITPO0JIKEHUI00pa30BaHUBOOIaCTHECTECTBEHHBIX
HayK.

N3yuennexumuuncnoco0cTByeTpa3BuTuoyooyyatomuxcsac3I1PnpocrpancTBeHHOT
O0BOOOpaxkeHUs, P yHKIIMOHATIBHOUTPAMOTHOCTH, yMEHUSBOCTIPUHUMATHhUKPUTHUECKHUAHA
JTU3UPOBATHUH(OPMAIINIO,TPEICTABICHHYIOBPA3IHYHbIX dbopmax. 3HAYMMOCTh
npeamera U1t pa3BUTHS KU3HEHHOU
KommeTeHnoobyyaromnuxcsac3l1P3akimouaeTcsiByCBOCHUMOCHOBBIXMMUYECKUX3HAHUM,
HEOOXOIUMBIXIJISITTOBCEHEBHOMKI3H U ;HABBIKOB3IOPOBOT OMOE30MaCHOT OJITUETI0BEKA
U OKpYKarouiei ero cpenbl o0pasa *Ku3HU; POPMUPOBAHUH IKOJIOTHUECKOUKYIBTYPHI.

[IporpammaoTpaxaeTcoaep kaHNe00 yUeHUSTTPEIMETY K X UMHSI»CYIETOMOCOOBIX
o0pa3oBaTeIbHBIX noTpedHOoCTeH oOy4aromuxcs c 3I1P. OsnaneHue
YU4EOHBIMIIPEIMETOM  «XUMHS» TIPEJICTABIAET OMNPEACICHHYIO TPYIHOCTh TSt
obyuaromuxcs c3IIP. DTo cBA3aHO ¢ OCOOCHHOCTSAMH MBICIUTEILHON JEATEIbHOCTH,
NEPUOUIECKUMHUKOICOAaHUSIMU BHUMAaHUS, MaJlbIM o0BeMOM naMsTH,
HEJIOCTATOYHOCTHIO oOr1ero
3anaca3HaHUM, TIOHUKEHHBIMIIO3HABATEIbHBIMUHTEPECOMUHU3KUMYPOBHEMPEUEBOTOPA3
BUTHSL.

JnsimpeoaoneHUuA TPy IHOCTE HBU3YYEHUNy4€OHOT OTTpe IMETa« X UMHSI»HEOOXOTUM
a azanTanus o0bema u xapaxkrepa y4eOHOro Marepuania K
MO3HABATEILHBIMBO3MOKHOCTSIM ~ JaHHOW  KaTEropuu  OOydYarommxcs, y4eT UuX
0COOEHHOCTEM
Pa3BUTHSA :HCIIOJIB30BAHUEAITOPUTMOB, BHYTPUITPEAMETHBIXUMEKITPEIMETHBIXCBSA3EH, 10
CTEIIEHHOEYCII0)KHEHUE U3y4aeMoroMaTepuana.

[Tpun3y4eHUMXUMUUHEO0 X0 IUMOOCYIIECTBIATHB3aMMO,I€ICTBUEHANOJIUCEHCOPH
OMOCHOBE.

TeopeTtnuecknii Marepuanl  pPEKOMEHIyeTCs M3y4yaTb B rpolecce
MPAKTUYECKONAEATENbHOCTH. BO3MOKHOBBIIEICHUEOTAEIbHBIXYPOKOBHAPEIIEHNE3a,1a
BCBSI3UCOCIIOKHOCThIOaHanu3arekcraoo yyaroumumucsic3IIP.Oprannueckoee iIMHCTBOIpa
KTHYECKOMUMBICTUTEIbHONUIEATEIbHOCTUOOYUAIOUIUXCAHAYPOKaXXUMUUCTIOCOOCTBYET
MPOYHOMY U OCO3HAHHOMY YCBOEHHUIO Oa3UCHBIX XUMHUUYECKUX 3HAHUU WYMEHHIL.

Oco0oe BHMMaHWE MPH W3YUYCHUU XUMHUHU YICTACTCS M3YUYECHUIO «CKBO3HBIX»IOHATHHN
4



(opMHUpOBaHUIOHABBIKA CTPYKTYPUPOBaHUSIMATEPHATIA.



Hean u 3apaynn3yyeHusry4eOHOronpeamera« X uMHs»

ObwueyenrunsydeHussyueOHoronpeaMeTa« XuMusa»npeacrasieHnbiBl [pumeproiipa
004yeHIpPOrpaMMeOCHOBHOT000111ero00pa3zoBanus. OHUAKTyaTu3UPOBAHBICYYETOMHOBBI
XIMPUOPUTETOBBCUCTEMEOCHOBHOT000111Er000pa30BaHUs, HAPABIEHHOCTHOOyUeHUSIHAD
a3BUTHEHCAMOPA3BUTUEIIMYHOCTH,(pOPMUPOBAHUEEE UHTEIJIEKTau
o0EeNKynbTYpbl. OO y4eHHEYMEHHUIO Y YU ThCSUIPOA0KATBCBOEOOPA30BAHUECAMOCTOST
€JIbHOBHACTOSAIIEEBPEMSISABIACTCAOTHOMU3BAKHENITAX
byHKIMITy4eOHBIXTTPEIMETOB,BTOMUHUCIIE U«XUMUMY.

Jnsiobygaromuxcsac3IIP, TaK>e,KaK UUITHOPMATUBHO
Pa3BHUBAIOLIUXCSICBEPCTHUKOB,0CBANBAIOIIIMXOCHOBHYI000Pa30BaTEIbHYIONPOTrpaMMy, /i
OMHUHHPYIOIIEE3HAUECHUE TPUOOPETAIOTTAKHUE Yelu, KaK:

" (opMUPOBaHMEUHTEIJIEKTYaTbHOPA3BUTONIMYHOCTH, TOTOBOUKCOTPYITHUYECTBY,C
aMOCTOSTEIIbHOMYTIPUHATHIOPEIIEHUH,CITIOCOOHONaIan TUPOBATHCAKOBICTPOMEHS
IOIUMCSYCIIOBUSIMKH3HU;

" HanpaBJIE€HHOCTHOOYUYEHUSHACUCTEMATHYECKOETTPUOOIICHUEYYAIINXCAKCAMOCTOS
TeJILHONTIO3HABATEIbHONICATEIBHOCTH, HAYYHBIMUTIPAKTHYECKUMMETO1aM
No3HaHus, GOPMUPYIOIIUM MOTHUBAIMIO U PA3BUTHUE CIIOCOOHOCTEN KXUMHH;

» 00eCIeUYeHUEYCIOBUM,CIIOCOOCTBYHOIIUXTTPHUOOPETEHUIO00YYaIOIIUMHUCOTIBITApa
3HOOOpa3HOW  JEATEeNBbHOCTH, T[IO3HAHMS W  CaMONO3HAaHMS,  KIIOYEBBIX
HABBIKOB(KJIIOUEBBIX KOMIIETECHIIMI), UMEIOIIMX YHUBEPCAJIbHOE 3HAUEHUE IS
Pa3JIMYHBIXBUOBAEATEIBHOCTH;

" (opMUPOBaAHMEYMEHUNOOBSICHATHUOIEHUBATHSIBICHUSOKPY KAIOIETOMUPAHAOCH
OBaHMWM3HAHUMHOMBITA, 10TyYCHHBIXITPUN3YUCHUMXUMUU;

" (GopMUpOBaHNEYOOYUAIOMIUXCATYMAHUCTHYECKUXOTHOIICHUA, TOHUMaHUAIIEHHOC
TH XUMUYECKHUX 3HaHUU U1t BBIPaOOTKHU AKOJIOTHYECKHU
11€JIECO00Pa3HOrOMOBEICHUABOBITYUTPYAOBOUIEATETLHOCTHBIEISIXCOXPAHEHHSIC
BOETO3J0POBBSUOKPYKAIOIIEH PUPOTHONCPEIBI;

" pPa3BUTUEMOTHBAIMUKOOyUECHHUIO,CTIOCOOHOCTEMKCAMOKOHTPOIIOMCAMOBOCITUTAH
MIOHA0CHOBEYCBOCHHU0011€4eTI0BEYECKUXIIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQ WIS M HAPABIEHHOCTH TalbHEHIIIET000ydeHUSI.
KypcnHanpasieHHapeneHuecne 1yonux3a0ay,00ecnednBaonuXpearn3ainioIng

HOCTHO-
OpPUEHTUPOBAHHOTOUIESITEILHOCTHOTOTI0/1X010BKOO yueHHIOXUMUHoO yuaroruxcsac3I 1P
Ha YPOBHEOCHOBHOTOOOIIETO 00pa30BaHuUs:

* (GopMUpOBaHHETIEPBOHAYATHLHBIXCUCTEMATU3UPOBAHHBIXIIPE/ICTABICHUHOBEIIIECT
BaX,UXIPEBPALICHUAXUIIPAKTUIECKOMIIPUMEHEHUN;0BIIaICHUETOHA TUHBIMAIITIA
PaTOMUCHUMBOJIMYECKUMSI3bIKOMXUMHUU;

" OCO3HaHUWE OOBEKTUBHOM 3HAYMMOCTH OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTHCOBPEMEHHOTO €CTECTBO3HAHUA, XUMUYECKHUX npeBpamieHu
HEOPTraHUYECKUX
MOPraHNUYECKUXBEIIECTBKAKOCHOBBIMHOT UXSIBICHUIKMBOMMHEKUBOUTIPUPOIBI; YT
nyOJeHuenpeIcTaBlIeHuHoMaTepUaTbHOMEIMHCTBEMUPA;



" OBJAJCHUC OCHOBaMH XUMHUYECKON TPaMOTHOCTH: CIIOCOOHOCTBIO
aHATM3UPOBATHHOOHEKTUBHOOIICHUBATHKM3HCHHBICCUTY AITHH, CBI3aHHBICC XM HUE
11, HaBEIKaMH0E301TaCHOT 000 paIICHUSICBEIIIECTBAMH, HCTIOTh3YEMBIMUBITOBCETHEBH
OVDKM3HM; yMEHUEMaHATH3UPOBATHUTUIAHIPOBATHIKOJIOTHIECKUOE30ITaCHOCTIOBE T
SHUEBIICIIAX COXPAHCHUS30POBhINOKPYKAIOMIECHCPE/IBI;

* GopMupoBaHME  yYMEHUH  yCTaHABIMBATH  CBSI3M  MEXKIY  peajbHO
HA0JTF0TaeMBIMUXUMUYECKUMHUS BIICHUSIMUUITPOIIECCAMM, TPOUCKOASTITUMUBMUAKPO
MUPE,00BACHATHITPUIHHBIMHOT000Pa3UsIBEIIECTB,3aBUCIMOCTHXCBOWCTBOTCOCT
aBa M CTPOEHUS,a TAKKE3aBUCUMOCTHIIPUMEHEHUS BEIIIECTBOTUXCBOWCTB;

" MpuoOpeTEeHHWEe OMbITa HWCIIOJB30BAaHUS  PA3JUYHBIX  METOJIOB  W3YUYCHHS
BEIICCTB,HAOJIIOICHUSI 32 WX TNPEBPAIMICHUSIMH TPH TPOBEICHUHM HECIOXKHBIX
XUMHYECKUXIKCIIEPUMEHTOBCHCIIONB30BAaHMEMIIA00PATOPHOT0000PYT0BAHHSIUIID
nOOpOB;

* (GopMUpOBaHUETIPEICTABICHUHO3HAYEHUNXUMUYCCKONHAYKUUPEIIICHUHCOBPEMEH
HBIXOKOJIOTMYECKUXTIPOOIIEM, BTOMYHNCIICBIPEI0TBPAIICHUU TEXHOT CHHBIX
UDIKOJIOTUYECKUXKATACTPO.

Ocob0enHocTHOTOOpPaNAKANITAIUNYYEOHOTOMATEPHAIATIOXUMH U

OG6yuenne yueOHOMY TpeaAMeTy «XUMHUS» HE0O0XOJUMO CTPOUTh Ha
CO3JaHUHUONTUMANIBHBIX ~ YCIOBUM  JUII  YCBOEHHS  NPOrpaMMHOrO0  Marepuala
00yJaroIUMHCS
c3I1P.bosblI0eBHUMAHUETOTKHOOBIThYIEJIEHOOTOOPYyUeOHOrOMaTepruaIaBCOOTBETCTB
UM C  TPUHIUIOM  JOCTYIHOCTH TpU  COXpaHEHHWH  olmero  6a3oBOro
ypoBHs1. OHIOJKEHITOCOIEPKaHUIOM00BEMYObI ThaJaN THPOBAHHBIMTSI00 y 40U XCSAC3
[TPBCOOTBETCTBUUCUXOCOOBIMUOOPA30BATEIBHBIMUTIOTPEOHOCTIMU. ClIeTyeTOOIETYUTh
oBlafieHneMarepuanoMmooyuatomumucac3IIPnocpeacTBoMeroaeTaibHOro0ObSICHEHUSIC
CUCTEMATUYECKUMIIOBTOPOM,MHOTOKPATHONTPEHUPOBKOUBIIPUMEHEHUM3HAHU M CUCTIOb
30BaHUEMITPHEMOBAIITOPUTMHU3AIMMMBU3YAIbHBIXOIOP,00 ydeHUS
CTPYKTYpHpOBaHUIOMAaTEepUaa.

Bonpmioe 3HaueHWe i1 TMOJHOLEHHOTO YCBOEHMsS Yy4dyeOHOro wmarepuana
MMEETOoNopa Ha MEXIPEAMETHBIE CBSI3U BOMPOCOB, M3YyYaeMbIX B JAHHOM Kypce, C
TakuMuy4deOHbIMUNIpeaMeTaMukak«l eorpadusi», «duzukan,«buonorusy».llo3Bonsspace
MaTpUBATHOIMHUTOTKEYyUCOHBIIIMATEPUATICPA3HBIXTOYEK3PEHU S, MEKITPEIMETHBIC
CBSI3U CIOCOOCTBYIOT ero JTydIeMy OCMBICIICHHIO, oonee
MIPOYHOMY3aKPEIJICHUIOMOTYYeHHBI X3HAHU MUTTPAKTUYECKUXYMEHHUM.

[Ipy mOArOoTOBKE K ypOKaMm Y4YUTENb JNODKEH MPEayCMOTPETh (OpPMHpPOBAHUE
yoOydJarommxcss yMEHUW aHAIM3UPOBaTh, CpPaBHHUBATh, 0000IIaTh H3ydaeMbId
MaTepHalL, IIJIAHUPOBATHIIPEICTOSIIYIOPAOOTY,0CYIIECTBISITHCAMOKOHTPOIb. HeoOxomum
OTIOCTOSTHHOCIIE N TH3aMPABUIEHOCTHIOPEYEBOT00(POPMIICHUS BBICKA3bIBAHU 00 yJaIO !
xcsic3I1P.

BcesizucocobeHHocTsIMUNOBe ieHUsIUIeaTeIbHOCTHOO yHatomuxcac3I P (pactopm
0’KEHHOCTh,HEOPTaHU30BAHHOCTh )HEOOXOIUMCTPOKANIINHKOHTPOIHCOOIIOICHUS
MpaBUJl TEXHUKUM  OE30MACHOCTM MpU  NPOBEACHUU  Ja0OpaTOpHBIX  padoT
BXMMHUYECKOMKAOUHETE.



IIpumepHbIe BUABI AeATeabHOCTH 00y4yaromuxcs ¢ 3IIP, od0ycioBieHHbIC
0c00bIMHO00Pa30BaTEIbHBIMU MOTPEOHOCTAMM U 00ecCeYnBAKIINE OCMbICJICHHOE
OCBOCHHECOAEePKAHUNOOPA30BAHUSIIONPEeAMETY« X UM U

ConepxanueBuaopaesTebHocTHOOyUatomuxcsc3IIPHaypokaxxumunonpeense
TCAUXOCOOBIMHOOPA30BATENHLHBIMUTIOTPEOHOCTSIMU. [lToOMUMOIIIUPOKOUCTIONB3YyeMBIXBO
OINOOOOOMUXIIBCEX00 YU XCABUI0BIEATEIbHOCTUCIIETYET YCUIIUTh

BU/IbI ICSITEILHOCTH, cnenuuyHbie JUIS.  JaHHOM
KaTeropuro0y4arommuXxcs,J1100eCrneueHUsIOCMbICIICHHOTOOCBOCHUSCOIEPKaH
Us100pa30BaHUATIONPEAMETY : yCHIICHUETIPEIMETHO -
PaKTUYECKONIeATETbHOCTUCAKTUBU3AIIUCCEHCOPHBIXCUCTEM ; UePEI0BAHUEBUIOB/ICSIT
€IbHOCTH,33/ICUCTBYIOIUXPA3TUYHBIECEHCOPHBIECUCTEMBI;0 CBOCHUEMATEPHUATIACOTIOPO
HHAaITOPUTM;«IIOIAr0OBOCTh»BU3yUCHUMMATEpHaia; UCTI0Ib30BAHUEIONIOTHUTETLHOIB
U3yaJbHOMONOPHI(TIJIaHbI,00pa3Ilbl, CXEMBbI, IITA0JIOHBI, OTIOPHbIE TAOIUIIGI). [l
pa3Butusa y ooyuatomuxcs ¢ 3[[Pymenus  nenatb BBIBOJIbI,
dbopMupoBaHuss TPaMOTHOTO pEUYEBOTO
BBICKA3bIBAHUSHEO0X0IMMOHUCIIONBE30BATHOIIOPHBIECIOBaNKIUIIIE. OCOO0CBHU
MaHHECIICIYETYICIUThOO0 YYEHUIOCTPYKTYPUPOBAHUIOMATEPHUAIIA:COCTABICHUEPUCYHOU
HBIXUBEPOAJIBHBIX CXEM,  COCTaBJieHWE  TaOJIHII, COCTaBJICHUE
KJaccupuKauu
c0003HaYe€HHBIMUOCHOBAHUSIMUITIAKIIACCU(PUKAIIMMMHATIOTHEHUEU XTI PUMEPA
muunp.IIpumepHasTeMmaTnyecKkassuTEpPMUHOIOTHUecKasIekcukacooTBeTcTByeTOOI1
000.

Jnsio6yuaromuxcsic3I1PcymecTBeHHBIMUSBISIOTCATPUEMBIPAOOTHIC
JeKcuyecKkuMmaTepuanommnonpeamety.lIpopoaurcsacnenuaibHaspadoTanoBBeACHUIOBA
KTUBHBINCIIOBaPHOO yUAIOIIUXCACOOTBETCTBYIOICHTEpMIHOJIOT . I3ydaembie
TEPMHUHBI BBOJATCS Ha TOJUCEHCOPHON OCHOBE, 00si3aTelbHA BU3YaJIbHASTIOANCPKKA,
aITrOPUTMBbI paboThI c OIPEIETICHUEM, OTIOpHBIE CXEMBI TUISt
aKTyaJu3alMuTEPMUHOIOTHH.

MecToyuyeOHOrOonpeamMeTa« X uMHus»By4eOHOMILIAHE

BcooTBeTcTBUCDenepanbHEIMTIOCY1apCTBEHHBIMOOPA30BaTEIBHBIMCTAHJAPTOM
OCHOBHOTO 00111ero oOpa3oBaHusi Y4eOHBINH MpeaMeT «XUMHs» BXOJHUT BIPEAMETHYIO
obnacth «EcTecTBeHHOHAYYHBIE TIPEIMETHI» U SBISIETCS 00s3aTeIbHBIMISTU3YICHHMSL.

Y4eOHBIM TUTAHOM Ha €€ M3y4eHHe OTBeNeHO 136 y4eOHBIX 4YacoB — Mo 2 4
BHEAEIIOBE M 9 KI1acCaXxCOOTBETCTBEHHO.

ConepxanueydeoHoronpeametTa«XuMusi»,npeacrasieHHoeBl [pumepHoiipaboueit
porpamme, COOTBETCTBYET orocC 000, pa3zpaboTaHo C y4eTOM
[TpumepHOHOCHOBHOMOOPA30BaTEILHONTTPOTPAMMBIOCHOBHOT000IIIET000Pa30BAHMSITIOY
4yeOHOMYTpeIMETY « X UMUS»,cO0TBeTCTBYETI [puMepHOia1anTHpOBaHHOMOCHOBHOMOOD
a30BaTeIbHOUIPOrpaMMEOCHOBHOT000IIEr000pa30BaHUA00 yUatoUXCAC3aAEPIKKONIICH
XUYECKOTOPa3BUTHSL.



COAEPXAHUEYYEBHOI'OITPEAMETA «XWMMU»

8 KJIACC

IlepBoHaYaIbHBbIEXUMHYECKHETIOHATHS

[peamerxumun. Porbxumuuedicusnuuenosexa®. Tenansemectsa. OU3nueCKUECBON
CTBa BEIIECTB. ArperaTHO€ COCTOSHHME BELIECTB. Xumus 6 cucmeme Hayk.
UucteieBeniectBa U cmecu. CriocoObl pasnaenenus cmeceil. [IpaBuna 6Ge3omacHOro
oOpartieHust
CBelIeCTBaMUMIa00paTOPHBEIMOOOpYAOBaHUEM. [ [oHAMUEOMEMOOAXNO3HAHUABXUMULU.

ATOMBI W MOJEKYJbl. XHUMHYECKHE  DJIEMEHThl. 3Haku  (CHMBOJIbI)
XUMHUYECKUXDJIEMEHTOB. OTHOCUTENbHAs aToMHas Macca. IIpocTele U CIIOXKHBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOEYUYECHUE.

Xumnueckaspopmyia. BaieHTHOCThATOMOBXUMHUUECKUXIIEMEHTOB. 3AKOHNOCM O3
Hcemeacocmasgaseujecms. OTHOCUTENbHAAMOJIEKYIApHasiMacca. MaccoBasg10aIXUMUYECK
OT03JIEMEHTA BCOCAMHEHUH.

dusndecKuenXUMHIEeCKUesBIeHU . XUMudeckaspeakius. [ [pu3HaKUXUMHUYECKUX
peakIui. YpaBHeHUs XUMHUYECKUX peaxuuii. 3aKkoH COXpaHEHMUS
MacchiBetecTB. KimaccupukausaXxuMuaecKux peakifii(Coe IMHEHUS, pa3I0KEeHHU s, 3aMelI]
eHHsI,00MeHa).

XUMUYECKUA  DKCIEPUMEHT: 3HAKOMCTBO C XUMHMYECKOW IIOCYyAOH, C
npaBWIaMHpabOTel B JabopaTopud M MpuEMaMu oOpalleHus ¢ J1abopaTOPHBIM
000pyA0BaHNEM; U3yYEHUEHOTTCAaHNE(DU3NUECKUXCBOMCTBOOPA3IIOBHEOPTaHUYECKUXBE
mecTB;HabmoieHnepu3ndeckux(IIaBIeHUeBOCKa, TASHUEIb1a, pacTUpaHecaxapaBCTy Il
K€,KUIEeHHEe W KOHJIEHCAllUs BOJbI) U XUMHUYECKUX (TOpEeHHE CBEYH, MPOKATHBAHUE
METHOMIIPOBOJIOKH, B3aMMOJICHCTBHE Meja C KHCIIOTOW) SIBJICHUH, HAOIIOJCHUE H
OMMCAHUETIPU3HAKOB IMPOTEKAHMSI XUMUYECKUX peakuuil (pas3iokeHwe caxapa,
B3aMMO/ICHCTBHECEPHONKHUCIIOTHICXIIOpHIOMOapwsl, paziioxkeHueruapokcuaameu(Il)mpu
HarpeBaHWH,B3aMMO/ICHCTBHE Xele3a ¢ pacTBopoM cosr Meau (I1));u3yuenue cnocoboB
pazneneHusicMecen(CoMoIbIOMaruuTa, GUiIbTpOBaHKE, BRIMTAPHU BAHHE, TACTUILISLIHS, XP
omarorpadusi), TpOBEJEHHWE OYHCTKH T[OBAPEHHOW  CONHW; HAOJIOJCHHE W
OMMCaHUEPE3YyIbTaTOBIPOBEICHUSAONBITA, UILTFOCTPUPYIOIIET03aKOHCOXPAHEHUSMACCHI;
CO3JJaHUEMO/IENEUMONEKY(IIIAPOCTEPKHEBBIX ).

BaxHelluenpeacTaBuTeIMHEOPraHUYeCKUXBeIeCTB
Bosnyx—cmecbrazon.CoctaBBo3nyxa.Kuciopoa—31eMeHTUITPOCTOE BEIIECTBO.
Haxoxxnenue xuciopoma B mpupone, hu3nueckue W XUMHUYECKHe cBocTBa.Peakiun
TOPEHHs] TPOCTBIX U  CIOXHBIX BemecTB. CrnocoObl TMONY4YEHUS KHUCIOpOoJa
BnabopaTtopuu u  npomsiuneHHocmu. Ilpumenenune xkucnopona. Ilonsatue 00

okcuaax.Kpyrosopotkucinoponasnpupoe. O30n—
ALIOMPONHAAMOOUPUKAYUAKUCTIOPOOA.

Tennoegoii 3¢hghexm xumuueckoti peaxkyuu, mepmMoxumMuiyecKue ypasHeHus, 3K30-
WAHAOTEpMUYECKUEpeakunu. T onaugo.y2onvumeman. 3a2pa3HeHue8030yxa,ycuietue

13neceuaee



KprPIBOMO6OSHa‘I€HLIT€MLI,I/I3y‘{€HI/I€KOTOpHXHp OBO}_II/ITCHB03HaKOMI/ITeHLHOMHJ'IaHe.Hel[al“Ol“Cﬁ.MOCTOHTeIH)HO
Oornpeacis GTO6’L€MI/I3y‘Ia€MOFOMaT€pI/Iaﬂa.
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NApHUK080203(exma, paspyuleHueo30H08020CN031.

Bonopon—
AJIEMEHTHUIIPOCTOEBEEeCTBO. Haxox aeHneBogopoaaBnpupo/ie, pu3nieckuen X uMuIecKu
ecBoMCcTBa(HAIPUMEPEB3aUMOIEHCTBUSICHEMETAINIAMUMOKCHUIAMUMETAJIIOB ), IPUMEHEH
ue,cnocodvinonyuenus. Ilonstueoxkuciaoraxuconax. Konmuecrsosemecrsa. Moiabs. Mosip
HasiMacca.3akoHABoraapo.MonspHbliio0bEMIra3zoB.PacueTeinoxumuyeckonpopmyne.Pa
CYETHIMACCOBOMIOIUXUMHUUECKOTOIJIEMEHTABCOESTMHEHN Y, KOJINYECTBaBEIECTBA, MOJISIP

HOMMAacChl,MOJISIPHOT000beMa
ra3oB.Pacy€ThIOXUMUYECKUMYPABHEHUAM.

Qusuueckue ceovicmea 600vl. Boma. Ee cocraB, crpoeHune u MoJeKyibl. Booda
Kakpacmeopumens. PactBopbl. [lonamue 0O HACLIWEHHBIX U  HEHACLIWEHHBIX
pacmeopax.llonsamuepacmeopumocmugewecmeassoode. PacuerMaccoBON0IMBEIECTBAB
pacTBope(ITpolLIeHTHAsIKOHIIEHTpa1us ). MaccoBasi 10 BE1IeCTBABPACTBOPE. Xumuueckue
ceolicmea 800bl (pasiodicenue, peakyuu ¢ Hampuem, OKCUOOM KAIbYUsl,0KCUOOM Cepbl
(V) peakyuu c Memaniamu, KUCTOMHBbIMU u OCHOBHBIMU
oxcudamu).llonamueobocnosanusx.Ponspacmeopossnpupoodeusacusnuuenosexa. Kpyzo
80POMBOObIENPUPOJe. 3aTPI3HSHUETIPUPOTHBIX BOI.OXpaHAMOUYNCTKATIPUPOIHBIX BOI.

BaxueitmueknaccpiHeOpranndeckuxcoeanuennil. Kinaccudukausneopranmdeck
uxcoenuHeHu. OKCUIbI:cOCTaB, KiiaccuduKaIusa(KUCIOTHBIC,0CHOBHbBIC, am@pomephule,
Heconeobpasyujue - Ha npumepe oxcuoa yenepooa (1)
uoxcuoaazoma(ll)),nomenxnamypa.llonyuenueuXxMMUIECKUECBOMCTBAOKCHI0B(B3aMO/T
eNCTBUECBOIOM, K1CIOTaMu, iestodamu ). OcHoBanus. KinaccuukanmsiocHoBaHH : 1IENTOY
UMHEpacTBOpUMbIeOCHOBaHMs. HoMeHK1aTypaocHOBaH 1. PU3HUECKNENXUMUYECKUECBO
HCTBAOCHOBaHUI(B3aMMOIEHCTBUECOKCHITAMHUHEMETAIIIIOB, KUCIIOTAMH,
coytsiMu )./ lonryueHueocnosanui.

Kucnotel:  cocraB, kimaccudukaius, HOMEHKIATypa, (GU3HYECKHE U
XUMUYECKUECBONCTBA(B3aUMOIEICTBUECMETATIIAMU,0CHOBHBIMUOKCH IAMHU,0CHOBAHUSAM
U,COJISIMH, Ha TPUMEPE COJSHOH M CEPHOH KHCIIOT), cnocobwl noayuenus. Psn
aktuBHocTUMeTauioB H. H. bekeroa. Conm (cpeaHue): HOMEHKJIATypa COJIeH,
cnocoowl
noJ1yYeHUs1,B3auMOIeICTBHECOIEHCMETAINIAMU, KUCIIOTAMU, LETTI0YaMUUCOJISIMU, TIPUMEH
€HHUE.

[TorsiTneo6aMPOTEPHBIXTUAPOKCUIAX( HATTPUMEPEIUHKAUATIOMUHUSL)  XUMUYECKU
e ceoucmea (83aumodeucmeue ¢ KUCIOMAMU U  WELOYAMU,  DPA3IOHCEHUe
NPUHAZPEBAHUU)UNOTLYYEeHUe.

['eneTnyeckass cBA3b MEXKIy KjlacCaMU HEOPTraHMYECKUX COEIUHEHUI.
['eneTnueckuepsabl.

XUMHUYECKUA  HKCHEPUMEHT: KAUYEeCTBEHHOE  OINpENENICHUE  COJACpPKaHMS
KHCJIOPOJIaB BO3/lyXE; IMOJIYyYEHHE M HM3YYEHHE CBOWMCTB KHUCIOpOAA; HaOJIIOJICHHE
B3aMMOJICHCTBUSIBEILIECTB C KUCJIOPOAOM M YCJIOBHUSI BOSHUKHOBEHHUS M MPEKPAILCHUS
ropeHusi (mMoxapa);03HaKOMJICHHE C OOpa3laMd OKCHIOB W OIHMCAaHWE WX CBOICTB;
MOJy4eHUE W M3YyUYCHUECBOMCTB BOJIOpoaa (TopeHwue); HaOmoAeHe 00pa3iloB BEIIECTB
KOJIMYECTBOM | MOJIb;UCCIIeOBAHUE OCOOCHHOCTEN PAcTBOPEHHUS BEILIECTB C PA3IMUYHOM
PacTBOPUMOCTBIO; IPUTOTOBJIEHUEPACTBOPOBCOIPEICIEHHONMACCOBONI0JIENPACTBOPEH

HOT'OBEIIIECTBA;B3alMO/I€CTBUEBOIBICMETAIIAMU(HATPUEMUKAIIBIIEM ) (BO3ZMOKHOUCTIO
11



JIb30BaHUEBHIEOMATEPHUAIIOB );0IPEAEIIEHUEPACTBOPOBKUCIOTUIIEIOYEHCTIOMOLbIOUH T
MKATOPOB;UCCIIEI0BAHNE00PA3II0OBHEOPTAHMUECKUX BEILIECTBPA3INYHBIXKIIACCOB;
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Ha0JII0ICHUEN3MEHEHUAOKPACKMMHANKATOPOBBPACTBOPAXKUCIOTULIEIOYEH ; U3y UEHUE
B3auMojierictBusi  okcuga Menu(ll) ¢ pacTBOpoM CcepHOM  KHCIOTBHI, KHUCJIOT
CMETAJUIAMU, pEaKLIUMHEN TPAIIN3ALIUN;; [10]1y YCHUEHEPACTBOPUMBIXOCHOBAHU M, BHITECHEH
HMEOJHOIrOMETAIIAAP yTUMHU3PACTBOPACOIIN;; PELLICHUEIKCIIEPUMEHTAIbHBIX3aJaUIIOTEME K
Baxuelme KI1acChIHeOpraHnYeCKUXCOCTUHEHUN .

Hepuongnuecknizakonullepuoanyeckascucrema

xumunueckux emeHToB . WM. MengeaeeBa. CrTpoeHue aToMOB.

XuMu4ecKasicBA3b. OKUCINTETbHO-BOCCTAHOBUTEJIbHbIC PEaKIIMU

[lepBble TOMBITKK KJIaccUPUKAIIMU XUMHUYECKUX dJieMeHTOB. [loHstue o
IPYIIAXCXOAHBIX JIEMEHTOB (IIETOYHBIC M IIETOYHO3EMETbHBIE METAJIbI, TAJIOTEHBI,
WHEPTHBIET A3l ). D1eMeHmbl, KOMopbleo Opa3yiomam@phomepHvleoKCUObLUSUOPOKCUODL.

[Tepuonnueckuitzakon. Ilepuonnueckass cucremMa XUMHUYECKUX 3JIEMEHTOB/I.
n. Menpeneena. Kopotkonepuoinas u OJIUHHONEPUOOHAS bopmbl
[TepunognueckoiicucTeMbixuMuieckuxaaemMeHToB/ . Mi.Meneneesa.l lepruoapurpymiel.
OU3NYECKUNCMBICITIOPSIIKOBOTOHOMEPA, HOMEPOBIIEPUOIaN TPYIIIBIIJIEMEHTA.

Ctpoenue aTOMOB. Cocrtan aTOMHBIXsIIEP. 30monul. DIIEKTPOHBI.
CTpoeHHEedIEKTPOHHBIX 000JI04eK aTOMOB MEpBbIX 20 XUMHUUYECKUX DJIEMEHTOB
ITepuonnueckoricucremsr/l.
N.MenneneeBa. XapakTepUCTUKAXUMHUYECKOTOIEMEHTAIIOETONON0KEeHU OB leproinue
ckoricucteme /. U.Menneneena.

3axonomeprHocmu  UZMEHEHUs. CBOUCME  DJIeMEHMO8 MAlblX Nepuooos U
2/IABHBIXNOO2PY NN, 83ABUCUMOCTNUOMAMOMHO20(NOPAOK06020)HoMepaIHaueHuellepuoo
uueckozozakonaullepuoouteckolcucmemblXUMU4ecKux21eMeHmosoIApaA38UMUsIHAYKU
unpaxmuxu./{. 1. Menoenees— yuénviiiuepaicoarun.

Xumuueckast cBsi3b. KoBasieHTHast (MOJsipHAs W HEMOJSpHasi) CBSA3b.
AnexmpoompuyamenbHOCmMbamoMosxumMudeckuxiemenmos. IOHHasICBA3b.

CreneHbOKHUCIICHHUS. OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakiuu.[IponieccriokucaeHnsn BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUMIKCTIEPUMEHT : M3y4€HIE00Pa3110BBEIIECTBMETAITIOBUHEMETAIIIOB;
B3aHMOJICMCTBUE THUIPOKCHAA LIMHKA C PACTBOPAMH KHCJIOT W IIEJIOYEH;ITPOBEICHUE
OIIBITOB, WJUTIOCTPUPYIOLIHAX MIPUMEPBI OKHCJIUTEIBHO-
BOCCTaHOBHUTEIIbHBIXpEAKITUH(TOpeHNE, peaKIIMUPa3I0KEHUS, COSAMHCHNUSA).

Me:knpeaMeTHbIECBSI3H

PeanuzanusimexpeIMeTHBIXCBSI3EMTPUNA3YUEHUMXUM U BE KJIACCEOCYIIECTBIISIETC
SYEPE3UCII0Ib30BAHNEKAKOOIIINXECTECTBEHHO-
HayYHBIXITOHATHHN, TAKUTIOHSI TU I, IBJI IO XCSCUCTEMHBIMUISIOTACIIbHBIXITPEIMETOBEC
T€CTBEHHO-HAYYHOT'O IUKJIA.

OO01IneecTecTBEHHO-
HAyYHBICTIOHSITUS :HAYYHBIA (DAKT,TUITOTE3a, TEOPHS,3aKOH, aHATN3,CHHTE3, KITacCU(PUKAITH
S1,[IEPUOIMYHOCTh,HA0TI0/ICHHE,PKCIIEPUMEHT, MO IEIMPOBAHUE, U3MEPEHUE, MO/IEIb, BJIC
HHE.

®dusuka: Marepus, aroMm, DJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],

M30TOIBL,PAaIMOAKTUBHOCTh,MOJIEKYJIA,3JIEKTPUUSCKUM3aPsI I, BEIIIECTBO, TEI0,00BEM,arpe
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FaTHOCCOCTOHHHeBCHICCTBa,FaS,(1)I/IBI/I‘I€CKI/I€BGJ'H/I‘II/IHBI,C,Z[I/IHI/II_IBII/IBMepeHI/I}I,
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KOCMOC,IITaHETHI,3BE3/11, CONHIIE.
buonorus:porocunres,gpixanue,ouocdepa.
['eorpadus:atmocdepa,rugpochepa,MuHEpaIbl, TOPHBIEIOPOBL, T0IE3HBIEUCKOIIAE
MBbI€, TOTITUBO,BOTHBIE PECYPCHI.

9 KJIACC

BemecTBo uXMHYeCKasi peaKkuus

IlepuonnueckuitzakoH. Ilepuomnueckas cucremMa XUMHUYECKHUX JJIEMEHTOB/I.
N. Mengeneea.CTpoeHMEATOMOB. 3aKOHOMEPHOCTUBU3MEHEHUUCBOMCTBXUMUUECKUAX
3JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KaIMs, KAJIbIUSI U UX COEUHEHUN BCOOTBETCTBUU C
MOJIOKEHUEM 3JIEMEHTOB B [leprondeckoil cuctemMe u CTpOCHUEM UXaTOMOB.

CtpoeHuneBenecTBa: BUABIXUMUUECKONCBA3U. TUTTBIKPUCTAIITNYECKUXPELIETOK,
3a8UCUMOCb  CBOUCME ewjecmea Om mund KpUCMAalIudyecKol peuémrku ueuoa
XUMUYECKOU CB8A3U.

Knaccudukainys v HOMEHKJIaTypa HEOPTraHUYECKHX BEIIECTB (MEXTyHApOIHAs
UTpUBUANIbHAS). XHWMHUYECKUE CBOWCTBA BEIIECTB, OTHOCSAIIMXCA K Pa3IUYHBIM
KJIACCAMHEOPTaHMYECKUXCOCAMHECHU N, F€HETUUECKASICBA3bHEOPTaHUUYECKUX BEIIECTB.

Knaccudpukaiys XuMHUUECKUX PEAKIUM MO Pa3IMYHbIM TMpU3HAKaM (10 YUCTY
UCOCTaBY Y4YAaCTBYIOIIMX B PEaKIMH BEIIECTB, MO TeIuioBoMy 3ddexty, 1o
U3MEHEHHUIOCTENICHEHOKUCICHUS XUMUUYECKUXAIIEMEHTOB, 10 00pamumMoCmu, L0y4acmuiox
amanuzamopa). IK30-UFHA0TEPMUYECKUEPEAKIINU. T epMOXUMULECKUECYPABHEHUSL.

THonamueockopocmuxumuuecxotipeaxyuu. I lonamueoboopamumvixuneoopamumul
xxumuyeckuxpeakyusx.llonsaimueozomozennvixucemepozennvixpeakyusax. Ilonamue o
xumuyeckom pasnosecuu. Cmewenue xumuyeckoeo pagHnogecus. akmopul, euusiowjue
HAa CKOPOCMb XUMUYECKOU Peakyuu U NOJIOHCEHUE XUMULECKO20PABHOBECUSL.

OxkucnurensbHo-
BOCCTaHOBHTEIbHBIEPEAKIINH,AICKTPOHHBIH0ATAHCOKUCIUTEIFHO -BOCCTAHOBUTEIIBHON
peakiuu. CocraBienue YpaBHEHHI OKHCIIUTENIbHO-
BOCCTaHOBHUTEJbHBIXPEAKITMHCUCIONB30BAHUEMMETOIAIEKTPOHHOTO OaaHca.

Teopus BJICKTPOIUTHYECKON JIUCCOLAALINH. DIIEKTPOTUTHUECKAS
IUCCOLMALNS. DNEKTPOIUTBl W HE3JIEeKTpoiuThl. KaTuoubl, aHuOHBL. Mexanusm
ouccoyuayuu
geujecmecpaziuynbimuguoamuxumudeckoucesasu.llonamueocmenenuouccoyuayuu. CUib
HBICHCIIA0bIC SJIEKTPOIIUTHI.

Peakuimu monHOro oOmeHa. YCIOBHS TPOTEKaHUS PEAKIM HMOHHOIO OOMEHa
nokoHNa. IlomHple W COKpam€HHBIE HOHHBIE YPaBHEHHUs peakiuid. XHUMUUYECKHE
CBOMCTBAaKUCIIOT,0CHOBAHUMHCOJIEHBCBETENPEICTABICHUIN003IEKTPOIUTUUECKONANCCO
nuanun.CpenapactBopa.KauecTBeHHbIEpEaKIIMMHAKATUOHBIMAHUOHBI: XJIOPUI-,0pOMU/T -
JAOTU-,CybdaT-,kapOoHaT-,CHIIUKAT-,PpocdaT-aHUOHBI; THIPOKCHU-
HMOHBI;KATHOHBIAMMOHMS,MarHUS, KaJIbIUs, aTFOMUHUS Kene3a(2+)u(3+),meau(2+),IuHK
a,IIPUCYTCTBYIOIINE BBOIHBIXPACTBOPAX.

XUMUAYECKUUIKCIEPUMEHT:03HAKOMIIEHUECMOAEIAMUKPUCTAININYECKUXPEIIETOK
HEOPraHNMYECKUXBEIECTB—METaNIOBUHEM eTalUI0B(Tpadutananmasa),
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CJIO>KHBIXBEIECTB(XJIOPUAAHATPHS );ICCIIEAOBAHNE3aBHCUMOCTHCKOPOCTUXUMHUECKONP
CaKIIMUOTBO3ICHCTBUAPA3INYHBIX(PAKTOPOB; UCCIICTOBAHUEIIEKTPOITPOBOAHOCTH
pacTBOpOB BEIIIECTB, nporuecca T CCOLMALIUH KHUCIIOT, 1esnouei
UCOJIEH(BO3MOXHOUCIIONB30BAaHUEBUIEOMATEPHAIIOB); IPOBEICHUEOIBITOB, LILTIOCTPUPY
0L XIIPU3HAKUIIPOTEKAHUAPEAKIIMITMOHHOr00OMeHa(00pa30BaHNE0CaiKa, BbIICIICHUE
raza, oOpa3oBaHHWE BOJbl); OINBITOB, WUIIOCTPUPYIOMIUX MPUMEPHIOKUCIUTENBHO-
BOCCTaHOBUTEIIbHBIXpEAKIIN(TOpeHNe, pEaKIINUPa3TI0KEHUS,COSTUHEHHS );
pacrmo3HaBaHWe HEOPraHMYECKUX BEIIECTB C MOMOIIbIO KadeCTBEHHBIXPEAKIIMITHA
MOHBI; PEIICHUEIKCTICPUMEHTAIBHBIX3a/1a4.

HeMeTaqabIuuX coeTUHEHNSI

O6masxapakreprucTukaraioreHoB.Oco0eHHOCTUCTPOSCHUSIATOMOB, XapaKTEPHBIEC
TerneHnokucieHus. Ctpoennenpru3ndecKruecBONCTBANPOCTHIXBEIECTB
rajioreHoB. X MMHUYEeCKUECBONCTBaHATIPUMEPEXIIOpa(B3auMOIeCTBUECMETAIIAMU, HEMET
ajiaMu—
BOJOPOJOMHUKHUCIIOPOJIOM, Wenouamu). X10poBoopo 1. CONMTHASTKUCIIOTa, XAMUYECKUECBO
HiCTBa,noyueHue, IpUMEHEHHE. /[elicmeuexiopauxiopo8ooopood Ha OpPeaHu3M Yelo8eKd.
Baxxneiinue XJI0puabsl 1 KX HaAX0XKICHUE BIPHUPOJIE.

O6masxapakTeprucTuka’neMeHToBVIA -
rpynibl. OcCOOEHHOCTUCTPOSHUSATOMOBKHUCIOPOIaH
cepbl. XapaKTEPHbIECTENIEHUOKUCIICHUSL.

CrtpoennenpuznueckruecBONCTBAIPOCTHIXBEIIECTB—

KHACTIOpOAanrcephl. AINTIOTPOITHBIEMO U UKAITUUKUCTIOPOAanCePhl. XUMUYECKHECBOMCTBA
cepbl(B3aUMOIeHCTBUECHEMEMaNNAMU—
BOJOPOAOMHUKHUCIOPOI0OM,METAINIAMHU, KOHY EHMPUP OBAHHBIMUAZOMHOUUCEPHOUKUCTIOMA
mu).CepoBOJIOPOI:CTPOCHHE, PU3MUECKUE W XHMHUUYECKHE CBOMCTBA (KHUCIOTHBIE U
BOCCTAHOBHUTEINIbHBIE CBOMCTBA).OKCUABI CEPbl KaK MPEICTAaBUTENH KUCIOTHBIX
OKCHUIOB. Cepnas KHUCJIOTA:
buznyeckuenxuMudeckrecBorcTra(odnuencnenupuueckue ). CoamcepHORKUCIOTH, Kad
ecCTBeHHass peaknuss Ha  cynbdar-uod. CepHucras  Kucjiora. Xumuueckue
PeaxKyuuL, 1exncaue 80CHOBENPOMbIULIEHHO20CNOCOOanoaydenuscepHouxkuciomsl. Haxox
JIIeHUE cepbl M €€ coeauHeHu B mpupone. [IpumeHeHne cepbl M €€ COCIUHEHHI
BOBITYHUBIPOMBIIUIICHHOCTH. XUMUUECKOE3A2PAZHEHUCOKPYHCAIOWELICPEObICOeOUHEHUIM
u  cepvl  (KUciomuwvle — 00MCOU,  3a2psA3HeHue  8030yXa U BOO0EMOB),
CnOCcoObLe2ONPedOMBPaAULeHUSI.

Oo6mrasixapakTepucTUKadIeMEeHTOBV A -
rpynibel. OcoOeHHOCTHC TPOSHUIaTOMOBa30Tanpochopa,XxapaKTePHBIECTETICHA
OKHUCIICHUS.

A30T,pacnpocTpaHeHUEeBIPUPO/IL, PU3NISCKUENXUMHISCKUESCBOMCTBA(B3auMO e
CTBHECMETaNIAMUMHEMETAIIJIAMHU-
KHUCJIOpooMHUBO10poi0oM ). KpyroBopoTtazotaBnpupoae. AMMHUAK: PU3HUECKUEUXUMHUYEC
KHECBONCTBA(OKUCIIEHUE, OCHOBHBIE CBOWCTBAa BOJHOIO pAacTBOpA), HOIYYEHUEe W
npuMenenne. ColMaMMOHUS: COCTaB, (U3WYECKME M XUMHUYECKUE CBOMCTBa

(paznoxeHue,
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B3aMMOJIeiCTBHECOLIEN0YaMu ),ipuMeHeHre. KauecTBeHHass peaKIuIHAMOHBIaMMOHUS. A
30THASIKUCIIOTA,e€(PU3nuecKuen XuMuueckuecBoiicTBa(o0muencnenuduiecKue), noayse
Hue. Hutpatel (pa3noxenue). A3oTucrtas KucioTta. Vcnone3oBaHue HUTPAaTOB
MCOJIeiaMMOHHUABKaYECTBEMUHEPATbHBIXY 100 peHUN. Xumuueckoezaepssnenue
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oOKpydcarowell. cpeovbl COeOUHEHUAMU a30ma (KUCIOmHble 00X#COU, 3a2cps3HEeHUe
8030YXA, NOUBLIUBOOOEMOB).

dochop,arromponusviemooupuxayuugocpopa, Gpu3n4eCKUEUXMMUIECKUECBOUCT
Ba(B3aMMO/IeCTBHECMETAITIAMU, HEMETATIIAMU, KOHYEHMPUP OBAHHBIMUAZOMHOUUCEPHOU
kucromamu).Oxcundocdopa(V),opropochopHaskuciaora:hu3n4eCKUEUXUMUYECKUECB
oiicTBa,nonyyenue.llonaimueoMunepantbHulXy00OpeHusax:  Humpamsl U  ocgamol.
llonamue o wromniexcuvix yooOpenusx. OOIlIasxapakTepucTUka 3jeMeHToB [VA-
TPYIIIIHIL. OcobenHnocTtu CTpOEHUS aTOMOB yriaepoja
nKpeMHus. BaleHTHOCThUXapaKTepHBIECTEIEHUOKUCIICHUSIaTOMOBYTIIEPOIauKpeMHUsI. P
acIpoCTpaHEHHUEYTJIepOoAaBIPUPOIE,XapaKTePHbIECTEIEHUOKUCIICHHUS.

VYrnepon,amiorponubieMoiudrkanuu(rpa@ur,anmas), pu3nuyecKUenXuMHYECKUEC
BOMCTBaNpOCTHIXBEIECTB(B3aMMOIeHCTBHECMETAIIIAMU, HEMETANIAMU, KOHYEHMPUPOB8A
HHbIMUazomuouuceprouxuciomamu). Ancopomus. Kpyrosoporyriepoga B OpHUpOJE.
Okcuawsl  yriaepoja, uX (QU3MYECKME U XUMHUYECKHE  CBOMCTBA,MOJTyYECHUEH
npUMeHEeHHE,1eCTBUEHA0praHu3MUeI0BeKa. IKoi02ueckuenpobiemol, CeA3aHHblE C
OKCUOOM yenepooa(lV), eunomesa 27100aIbHO20 NOMENIeHUAKIUMAMA,
NapHuKoswlidghexm. Y roIbHASIKUCTOTANE ECONU, UX(PU3NYECKUEUXUMUYECKUE
CBOIICTBa, nonyyeHue u npumeHenue. KadecTBeHHas peakius Ha KapOOHAT-HOHBI.
Ucnonw3oBanne  kapOoHATOB B OBITY, MEOUIMHE, MPOMBIIUICHHOCTH |
CEJIbCKOMXO3SIMCTBE.

O6mme  mpexacraBieHus 00  OCOOEHHOCTSX  cocTaBa W CTPOCHUS
OpraHWYECKUXCOECIUHEHUN yriepona (Ha TMpuUMepe MeTaHa, »JTUJIEHA, JTaHOJA,
YKCYCHOM  KHCIOTHIL. Hxcocmas u xumuweckoe cmpoeHue. Knaccuguxayus
opeanuueckux gewyecms. IIoHsITHE OOMOIOTMUECKH BaXKHBIX BEIIECTBAX: )KUPaX, OenKax,
yrieBoJax — U 170'¢ ponu B
KUZHUUEIIOBEKA. MamepuanbhoeeouncmeoopeaHuieCKUXUHeop2anuyecKuxcoeoOuHeHull.

Kpemuuii,eropuznieckuenxuMmuIecKuecBOHCTBa( HAPUMEPEB3aUMOACHCTBHAICM
eTaJJITaMUMHEMETAJUIaMH ), notyyeHueunnpuMmenenue. CoeOuneHUsKpeMuus 8  npupooe.
Obwue npeocmasnenuss 06 oxcude kKpemuus(lV) u xkpemnuesovixucrome. Cunuxamel,
Qusuyeckue u Xumuueckue ceolcmaa, noJyueHue u npumenenue
8ObIMY, NPOMBIULIEHHOCMU(8MEOUYUHCKOLL, DIeKMPOHHOU, CMpoumenvHouuop. ). Bascueti
wuecmpoumenbHbleMamepuaibl. KepamuKkd, Cmekio, yemenm, 0emon, scene300emoHn.
IIpobnemvi bezonacnozo UCNONb306AHUSL CMPpOUMEeIbHbIX mamepuanos
8NOBCEOHEBHOUNCUSHU.

XMMHUYECKUMIKCTIEPUMEHT :M3yIeHIE00Pa31I0BHEOPTaHNYECKUXBEIECTB,CBONCTB
COJITHOM  KHUCJIOTBI; TPOBEICHHE KauyeCTBEHHBIX pEAKUUA Ha  XJOPUJI-MOHBI
MHA0JI0/ICHUETPU3HAKOBUXITPOTEKAHHUS ;0TI BIThL, OTpaKa0IUEPU3NIECKUEUXUMUYECKHE
CBOMCTBArajioreHOBUMXCOEAMHEHU(BO3MOKHOUCIIOIH30BAHUEBHUIEOMATEPUAIIOB);03Ha
KOMJIEHHEeCOOpa3[aMUXJI0PUI0B(TaJIOT€HUI0B );03HAaKOMIIEHHECOOpa3liaMucepbIineécoe
JTUHEHUSAMU(BO3MOKHOKCIIOJIH30BaHNEBHIEOMATEPHAJIOB );HA0TI0/ICHUETIPOIIECCA00 YT
MBaHUACAXaPANOAICUCTBUEMKOHIIEHTPUPOBAHHOW ~ CEPHOM  KHCJIOTBI,  HU3Yy4YEHHUE
XUMHUYECKUX CBOWMCTB pa30aBICHHOWCEPHONW KHCIOTHI, MPOBEJCHUE KaueCTBEHHOU
peakiuu Ha cylnb(aT-uOH U HaAOJIOJACHUEIIPU3HAKA €€ MPOTEKaHMs; O3HAKOMIICHHUE C
br3nYeCKUMU CBOMCTBaMU azora,

dbochopanuxcoeguHeHNN(BO3MOKHOUCTIOIHL30BAaHUEBHIEOMATEPHAIIOB),00pa3iaMHa30T
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HBIX
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u  ¢GochopHbIX yHOOpEHUH; TNOJy4YeHHE aMMHaka W U3YYEHHE €ro CBOMWCTB;
MIPOBE/ICHUEKAYECTBEHHBIX pEakuuMid Ha HOH aMMOHHUS U (ochaT-uOH M HU3yUYEHHE
IIPU3HAKOB
UXTPOTEKAHUS,B3aUMOCHCTBUEKOHLIEHTPUPOBAHHOMA30THOMKHUCIIOTBICMEIbIO(BO3MOXK
HO UCIIOIb30BaHUE BUJIEOMATEPHUATIOB); U3y4yeHue Mozenen
KPUCTAJUIMUECKUXPEHIETOKAIMAa3a,rpaduTa;03HaKOMIIEHUECTIPOLIECCOMAICOPOLIMMPACTB
OPEHHBIXBEILIECTBAKTUBUPOBAHHBIM YIJIEMUYCTPOUCTBOMIIPOTUBOIA3a; 101y YEHUEYTIIEK
HCIIOr0 Tra3a M W3y4YeHUE €ro CBOMCTB, IPOBEACHHME KAayeCTBEHHBIX pEaKIun
HaKapOOHAT- U CUJIMKAT-UOHBI U M3YYCHHE MPU3HAKOB MX MPOTEKaHMs; 03HAKOMIICHUE
CIIPOAYKLIMEN CWIMKATHOM NPOMBILIJICHHOCTH; PELICHUE DKCIEPUMEHTAJIbHBIX 3aJa4
noreMe«BaKHENIIMEHEMETAIIIBIA UXCOCTUHEHU.

MeTta/uibIMUX COCAMHEHMSI

OO6mras XxapakTEepUCTUKAa XUMHYECKUX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
uxnoyoxeHus B Ilepuonnueckoi cucteMe xumuueckux snemeHToB /. M. MenneneeBa
uctpoeHusiaroMoB. CTpoeHuEMETAILIOB. MeTalnyeckasacBA3bUMETAIITNUECKASIKPUCTAILT
MYeCKasgpelETKa. IIEKTPOXUMUYECKUUPS THATIPSIKCHUMMETAII0B. DU3NUECKUEUXUMUYEC
CKHECBONCTBaMETaNIOB(B3aUMOICHCTBUECKUCIOPOIOM,BO0M, KucIoTaMu ). Odwuecnoc
00bInoyYeHuAMemanios. I IoHAmueokoppo3uUMemaiios, 0CHOBHbLECNOCOObI3AUUMBIUXO
mxoppo3suu. Cniagvl (cmanw, wy2yH, 0r0PaIoMUHULL, OPOH3Q) UUXNPUMEHEHUEBObIMYUNPOM
bILUTEHHOCTU.

[{emouHbieMeTaIIBL: T0J0KEeHUEB] [eproInUeCcKOMCUCTEMEXUMUYECKU X AJIEMEHTO
B/[..MenpneneeBa;cTpoennearomoB. Haxoxnenuesrnpupoae. PU3n4eCKUen XUMHAYECKUE
cBoiicTBa (Ha mpumepe HaTpus U Kanusi). OKCHUIOBI W TUIPOKCHUABI HATPUSHKAIHS.
[IpuMeHEeHNENIEN0YHBIXMETATUIOBH UX COETUHEHU.

[IlenoyHoO3eMeNnbHBIEMETAIIBIMAr HHUUKTBLIMI : 10JI03keHHEB] [epronnueckoricuc
TemexumuuecknxidneMeHToB/l. 1. MeHieneeBa;cCTpOCHUENXaTOMOB; HAX 0K ICHUEBIIPUPO
ne.duznueckue u XUMHYECKHE
CBOMCTBaMarHuAMKaIbIua. BaxxHelecoe JuHeHUAKaIbIUA(OKCHU T, TUIPOKCHUT,COIH ).
Kécmrxocmuveooviucnocobvieéycmpanenus.

AnroMHUHUN :0JI0)KEeHUEB] leprognueckonCuCTEMEXUMUYECKUXTIEMEHTOB/I.
N.MenneneeBa;cTpoeHUEATOMA; HAX 0K AEHUEBIIPUPOIe. DU3nuecKnen XuMH4ECKUECBOMC
TBaaTIOMUHUS. AMGOTEPHBIECBONCTBAOKCH IAUTUAPOKCHTAATIOMUHUS.

Keneszo:monoxenueB lleppuonuyeckor CHCTEME XHMHUYECKHUX 3JIEMEHTOB/I.
. MenzeneeBa;cTpoeHHEaTOMa; HAX0K AeHUEBIPUPOoAe. PU3NYECKUEUXUMUYECKNE
CBOKWCTBA Kelesa (B3aumojieiicTBUE c MeETaJIaMH, KUCJIOTaMU 151
cosisimu). Oxcuabl, rugpokcuasinconmkenesa(ll)mxenesza(1ll):
COCTaB,CBOMCTBAUN Oy YEHUE.

XUMHUYECKUUIKCIIEPUMEHT:03HaKOMJIEHHECO0pa3llaMUMETAIITIOBUCILIABOB, UX(PU3
MYECKUMUCBOWCTBAMU;U3YYEHUEPE3YIbTATOBKOPPOZUUMETATIOB(BO3MOKHOUCIIOIB30B
aHue BHUJEOMATEPUANOB), OCOOEHHOCTEW  B3aUMOJCUCTBUS  OKCHUJA  KalblUd
MHATPUSACBOI0M(BO3MOKHOUCIIOIB30BAHUEBUIEOMATEPUATIOB); UCCIIEIOBAHUECBOMCTBIK
€cTKOM  BOJABI,  Mpollecca TOpeHus  xKejleza B KUCIOpoje  (BO3MOXKHO
HCIIOJIb30BaHUEBHIEOMATEPHUAIIOB); IPU3HAKOB MPOTEKAHUSI KaU€CTBEHHBIX PEaKIMil Ha

HOHBI
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(maraus, kanbius,amoMuHus, nuHka, xeneza(Ilmwxenesa(1ll),me nu(11));nabnroneHuen
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OMKMCAHUENPOIIECCOBOKPAILIMBAHUATUIAME HUMOHAMUHATPUSL, KATUSUKaTbLMsI(BOZMOXKHO
HCIIOJIb30BaHUE BHJIEOMATEPHANIOB); HCCIEIOBAaHUE aM(POTEPHBIX CBOMCTBIHIPOKCHUIA
QTIOMUHUSL W THUIPOKCHAA  IIMHKA;  PEIIeHHE  SKCIEPUMEHTaJbHBIX  3a/ay
noreme«BaxkHelne MeTaubl U UXCOETUHEHUS».

Xumuauokpyxicarowaacpeoa

Hosvie  mamepuanvt u  mexuonoeuu. Bewecmea u  mamepuanvi 8
NOBCEOHEBHOUNCUZHUYENI08eKA. XumMUuAU300po8be. be3onachoeucnonb3o8anuesejecmaux
umudeckux peaxyuil 6 ovimy. Ilepgas nomowp npu  XUMUYECKUX — OHCO2aXU
ompasaeHusx. OCHOBbIIKOLOSULECKOUSPAMOMHOCIU. XUMUYECKOe3A2PAZHEHUEOKDYHCAIO
weticpeowvl(npedenvrasdonycmumaskonyeumpayuseewecms  —IJ[K). Poroxumuu 6
PEULEHUUIKONIOSUYECKUXNPODTIEM.

LIpupoounvleucmounuxuy2neeo000p0o008(y2oib, I(pUpOoOHbLI2A3, He(Mb), nNPOOYKMbIU
Xnepepabomxu, uxpoib8obimy UNPOMbIULIEHHOCHIL.

Xumuyeckuii  dKCnepumenm: u3yyeHue o00paA3yo8 Mamepuaios  (Cmexio,
CNAABLIMEMANI08, NOIUMEPHBIEMAMEPUATLL).

MexKnpeaMeTHbIECBA3H

PeanuzanusiMeKmpe IMe THBIXCBSI3CUITPUN3YICHUUXHMUUBY
KJIaCCEOCYIIECTBIICTCAICPE3UCIIONH30BAHNEKAKOOIIIUXECTECTBEHHO -
HAYYHBIXITOHSATUN, TAKUTTIOHATUINA, ABJIS IO XCSICUCTEMHBIMUITIIOTIETbHBIXIIPEIMETOBEC
TECTBEHHO-HAYYHOTO ITUKJIA.

OO6mneecTecTBEHHO-
HAyYHBICTIOHATHS :HAyYHbIN(aKT,TUII0Te3a,3aK0H, TEOPHS ,aHAIN3,CUHTE3, KilacCuUKaIu
A1,IEPUOIMYHOCTh,HAOII0/IEHN e, PKCIIEPUMEHT,MOIeJIMPOBAHIE, H3MEPEHUE, MO1ETTh, IBIIE
HUE,TapHUKOBBINA( (DEKT, TEXHOIOT U, MaTS PUAITBI.

duznka: Marepusi, aroM, 3JEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHI,
W30TOIBL,PAIMOAKTUBHOCTh,  MOJIEKYJa,  JJIEKTPUYECKUW  3apsii, MPOBOJHHKH,
MOJTYIIPOBOAHUKH, TUAJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TEIO, OOBEM, arperatHoe
COCTOSTHUE
BEIIECTBA,r'a3,pacTBOP,PACTBOPUMOCTh, KPUCTAIITNYECKAIPEIIETKA, CIIIIaBbI,(DU3NIECKUEB
SJIMYMHBIL, e TMHUIIBIN3MEPEHUS, KOCMIUYECKOCTIPOCTPAHCTBO,ITAHE Th,3BE3 161, COIHIIE.

buonorus:porocunTes, npixanue,0mocdepa,dKocucTeMa, MUHEpaTbHBIC Y100 peHUS
,MUKPO3JIEMEHTHI,MaAKPOAJIEMEHTHI, TN TATETLHBICBEIIIECTBRA.

['eorpadusi:atmochepa,ruapochepa, MUHEPaATBI, TOPHBICTIOPOIBI, TOJIE3HBICUCKOTIA
€MBbI€, TOTUTHBO,BOJTHBIE PECYPCHI.

IIpuMepHBbIeTEMBINIPAKTHYECKUXPA0OT:

1. JlaGoparopHoe oOOpyJOBaHWE U TPUEMBI OOpAIICHHUS C HUM.
[TpaBuabe3omacHONPAOOTHIBXUMHYECKON JTA00PATOPHUH.

2. OuucTKa3arpsa3HEHHOUITOBAPEHHOCOIH.

3. [Ipu3HAKUTIPOTEKAHUSIXUMUICCKUXPEAKITUH.

4. TTony4eHUEKUCIOpOAaun3yYeHUEETOCBOMCTB.

5. Ilony4yeHneBOI0pOIaNN3yUEHUEETOCBOMCTB.
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6. IlpuroToBiieHHEPACTBOPOBCOIPEAEIEHHONMACCOBOI10I€PaCTBOPEHHOT OBELIIE
CTBA.

/. Pemenue »SKCIEpUMEHTANBHBIX 3a7ady 1o TeMe «OCHOBHbIE

KJIACCBIHEOPTaHUYECKUX COCTUHEHUI.

8. PeakmnnonHorooOMeHa.

9. KauecTBeHHbBIEpEaKIIMMHANOHBIBPACTBOPE.

10. TlonyuyeHneaMMHaKaunu3y4eHUEErOCBONUCTB.

11. TlonyuyeHueyraeKucIorora3anu3y4eHueerocBOMCTB.

12. PemenueskcnepuMenTanbHbix3aaadnoreme«Hemetamnsll V-VIIrpynnunx
COCMHECHUIN.

13. PemienneskcnepuMeHTaIbHbIX3a4aunoTeMe«MeTalIbIMMXCOS AMHEHUS».

[IpunpoBeeHUUITPaAKTUYECKOUPAOOTHIKAK IbII€€3TANIBBITOIHIAECTCSIO0 yUatoIUMHU

csac3IIPBMecTecyunTeneMunoaeropykooicteoM. Hagockeo0s13aTe1bHOBBIBEIIMBAOTCS
PaBUIIATEXHUKHOE30MMaCHOCTH,COOTBETCTBYIOIIUEITAHHOMYBUAYPAOOThI, 1aETCATTPABUII
pHas3aNMUCh(POPMYyIyKa3bIBaeTCALICNbIIpOBeAeHUST paboTel. Ilpu HeoOxomumocTu
JAeTCsl BU3YAJIbHBIM aJTOPUTM BBIMOJIHEHUA3AAAHUSI. JTO CIOCOOCTBYET OCO3HAHHIO
00y4YaroIMMHUCS BBIMOJIHAEMbIX IEUCTBUN UITOTYYEHHOTO pe3ybTaTa.

IIpuMepHBIEKOHTPOJIbHO-U3MEePHUTEIbHbIEMATEPHUAIBIIOXUMHHU

JIIssopraHu3aIuUIpOBEPKH, yIe TANKOHTPOJISI3HAHUH 00 yUaIO LU X CATIONIPEIMETY
PeyCMOTPEHBI KOHTPOJIbHEIC paboTHI, CaMOCTOSITeTTbHBIE paboTHl,
3a4eThl, IPaKTHIECKUEPAOOTHI, TecTUpoBaHKe. O THUMU3METOIOBKOHTPOJISIPE3YIBTATOBO
Oyuenussooyuarormmxcsic3[[PsaBisieTcaMeTo AnmoIMBapuaTUBHOTO3KCIIPECC-
TECTHPOBAHUSICKOHCTPYHUPYEMBIMHOTBETAMHU. ETOOTIIMYN TETEHBIM Y€ PTAMHUS BIISTFOTCSIOTT
€paTUBHOCTb,BRICOKASICTCTICHPUHTUBU Iy aTU3allMU3HAHUH,CPaBHUTEIHHOMATBIC3aTPATHI
BPEMCHUUTPYIAHAPOBEPKYOTBETOBOOYYAIOIITHXCSI.

Hnso6yuaromuxcsic3[1PBo3mMoxkHOM3MEeHEHNE D OPMYITUPOBKI3aJaHUHA
«TIOIIIarOBYIO», aJanTalus MpeIaracMoroo0y4aroIeMycsaTeCTOBOr0 (KOHTPOJIBHO-
OILIEHOYHOT0 )MaTePHAaJIa: NCIIOIb30BAHNEYC THEIXUTTUChMEHHBIXUHC TP YKITUH, yITPOIIICHHUE
JUIMHHBIX ~ CJIOXHBIX  (DOPMYTUPOBOK  MHCTPYKIUH, pEIIEHHE C  OMOpOH
HAAJITOPUTM,00Pa3eI], UCIOIb30BaHNE CIIPABOYHONMHGOPMAIIHH.

KoHTposbHBIEPA0OTHIIOTEMAM

BpaboueiinporpammenperycMOTpeHO 9KOHTPOIBHBIXPAOOT:

Konmponenass paboma Ne 1. IlepBoHayandbHblE XUMHUYECKHE TIOHSTHS.
XHAMHUYECKUEITEMECHTHL. XUMUYECKHEHOPMYIIBINYPAaBHCHHUS.

Konmponvuaspabomale2 TlepnonndeckascucteMaxuMuaeckuxinemeHTos/[.11.Me
Haeneera.CTpoeHue aToma.

KonmponvnaspabomalNe3. XuMu4deCcKasiCBsI3b.

KonmponvnasapabomaNe4. Kucnopona.Oxcunpl.I'openne. Bogopoa. KucaoTsr.
Conn.
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KonmponvuasapabomalNe5.O600111eHIECBEICHUMOBAXKHEHITTUXKIIACCAXHEOPTraHUYE
CKUX COCIMHECHUN.

KonmponvuasapabomalNe6. IneKTpOAUTUYECKASTUCCOIIUALINS.

KonmponvuasapabomaNe7. HemeTtamnmisi.

KonmponvuasapabomalNeS. Metanibl.

KoumponvuasapabomaNe9.YitorosasipadborazakypCHEOpraHnYeCKONXUMUU.
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IIJTAHUPYEMBIEPE3YIJIbTATBIOCBOEHUAYYUYEBHOI' OITPEJIMETA
«XUMUA»HAYPOBHEOCHOBHOI'OOBIIEI'OOBPA3OBAHNUA

BuenompesynbrareiocBoenusiodydaromumucsc3l [Pydednoronpenmera
«XUMUSI»TI0JKHBICOBIAAATHCPE3YIbTaTAMUIIPUMEPHOMPAOOUEHTTPOTPaMMBIOCHOBHOT0O
6merooopazoBanus. HanboneesHaYUMMBIMU SBIISIIOTCS :

JIMUYHOCTHBIEPE3YJIbTATDI:

MOTHBAITUS K 00YUCHUIO U TIeJICHANIPABICHHON MTO3HABATEILHON

JeATEITBHOCTH ; YCTAHOBKAHAOCMBICIICHHUESIIMYHOT OOTTBITa, HAOTFOICHUI3a X UM ICCK

UMHU
AKCIIEPUMEHTAMHU;

OpHUEHTAIUSHAIPABUIIAWHIUBU Ty AIbBHOTOMKOJIJIEKTUBHOT00€301TaCHOTOTIOBE ICHA
STPUB3aUMOJICUCTBUHM CXUMHUYCCKHMHUBEIECTBAMUNCOCTMHCHUSIMU

NpakTUYeCKoe u3ydeHue mpodeccuid W Tpyaa pas3iudHOTO pPojJa, B TOM YHCIE
HAOCHOBETIPUMCHECHUSIM3y4aeMOT ONPEIMETHOTO3HAHUSI(HAIIPUMEP, 1a00paHTXUMHUYECKO
roaHaimsa);

YBOXKCHUCKTPYIYHUPE3yJIbTaATAMTPYI0BONICATEIIBHOCTH;

TOTOBHOCTHKOCO3HAHHOMYIIOCTPOCHHUIOAAIbHCHIIICHMH TN BU 1Y IbHOUTPACKTO PH
M00Pa30BaHUSHA0CHOBEOPUEHTHPOBKUBMUPETIPOodeccHUTPO(hecCHOHATBHBIXITPEITOY
TEHHA, yBAXKUTEITLHOTOO THOIICHUSIKTPY/LY;

OCO3HAaHUE CBOETO IMOBEJCHHS C TOYKU 3PEHHUS OMACHOCTH WM 0€30MacHOCTH
TUTACEOSMITHIIISL OKPYIKAIOIITHX;

OCHOBBI ~ JKOJIOTHYECKOW  KYJIBTYpPhI, = COOTBETCTBYIONIEH  COBPEMEHHOMY
YPOBHIODKOJIOTHYECKOTO  MBINUICHUS,  MPHOOPETEHUE  OMBITa  JKOJIOTHYECKH
OPUCHTHPOBAHHOUTTPAKTHICCKONICATEILHOCTH BYKU3HEHHBIX CUTYaIIUSX;

0CO3HAHUETIOCIICICTBUHNHET PUSITUEBPE AHBIXTIPUBBIYCK(YIIOTPEOICHUSAIKOT OIS,
HapKOTHUKOB,KYPEHUS )HUHBIX(POPMBPEIATSIPU3NICCKOTOUIICUXUIECKOTO 3/0OPOBBS;

NPUHSATUE PEIICHUH B )KM3HCHHOW CHUTYyallMd Ha OCHOBE IEPEHOCa MOTyYSHHBIX
BX0/1€00yUCHUI3HAHNBAKTYaIbHYIOCUTYAINI0,BOCTIOHATHIEHUITUTHHDOpMAITUY;

TOTOBHOCTh OTOMpPAaTh M HCIOJIH30BaTh HYXKHYIO MH(POPMAIMIO B COOTBETCTBHUH
CKOHTEKCTOMKHU3HEHHOW CUTYaIlNH.

METAINIPEIMETHBIEPE3YJIBTATBI

Oe¢nadenueyHugepcatbHbIMUY4eOHbIMUNOZHABAM EIb HBIMUOCICIBUAMU:

BBISABIISA TBIIPUYMHBIMCIICICTBUSITPOCTHIXXUMUYECKUXABICHUM;

OCYIIECTBIIATHCPAaBHCHHE, KIACCU(PUKAITMIOXUMHICCKU X BEIIICCTBII03aIaHHBIMOCHO
BaHUSAMU KPUTEPHUAMIJIS YKa3aHHBIXJIOTHYECKUXOTIEPaIIHii;

CTPOUTH JTIOTHYECKOE CYXKJICHHUE MOCIIe MPEeABAPUTEIIFHOTO aHaIN3a,
BKJTIOYAIOIIEECYCTAHOBICHUCTIPUUMHHO -CJICICTBEHHBIXCBS3EH;

BBIABIIATH JACUIIUTHEI WH(POpMAIlUM, JaHHBIX, HEOOXOIUMBIX JIJIS

PeIICHUATIOCTaBICHHOM3a/1auH;
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peoOpa3oBhIBATEUH(POPMAIIUION30JHOTOBUAABAPYTOM(Ta0IUITYBTEKCTH
mp.);

CO3/1aBaTh, IPUMEHSATHUIIPEOOPA30BBIBATH3HAKUHCUMBOJIBI, MOICTIUUCXEMbI
JUISIpeIIeHUy4eOHBIX MTI03HABATEIbHBIX3a/1a4CTIOMOIIBIOTIEIarora;

C TIOMOINBIO  TMeIarora MPOBOJUTH XUMHUYECKHUW  OMNBIT, HECJIOXKHBIN
AKCTIEPUMEHT,JJIsl  YCTAHOBJIICHUSI OCOOCHHOCTEM OO0BEKTa W3YYCHHS, MNPUYUHHO-
CJIEZICTBEHHBIX CBS3EHN3aBUCUMOCTEN 00bEKTOBMEKTYCOOO0I;

CIIOMOLIBIONEIaroraniucaMoCToOATeNbHOG OPMYIUPOBATHO000IIEHUAUBBIBOBIIIO
pe3yabTaTaMIpoBeICHHOTOHAOIIOICHHUS], OTIBITA;

IPOTHO3UPOBATHBO3MOKHOEPA3BUTUE XUMUYECKUXITPOTIECCOBUUXITOCIIEICTBHS;

UCKAThUINOTOMPATHUH(OPMALIUIOMITUAAHHBIEU3UCTOUHUKOBCYUYETOMITPEIOKEH
HOMYyueOHOM 3a/1aunn3aJaHHBIXKPUTEPHUEB.

Osnadenueynusepcanb HBIMUYYEOHBIMUKOMMYHUKAMUGHBIMUOCUCHEUAMU:

OpraHU30BBIBATH YYEOHOE B3aMMOJICHCTBUE B Tpynme (OmpeaensaTh oOlue
EJTU, PACTIPE AT ThPOJIN,JOTOBAPUBATELCS IPYT CIAPYTOM U T.1.).

C TIOMONIIBPIO TMejarora WIM CaMOCTOSITEIbHO  COCTaBJSATH  YCTHBIE W
MUCbMEHHBIETEKCTHICUCTIONH30BAHUEMUJLTIOCTPATUBHBIXMATEPUATIOB/IJISIBBICTYTIIICHUSTT
epelay IMTOPUEH;

OpPraHU30BBIBAThYUECOHOCCOTPYAHUYECTBOUCOBMECTHYIOICSITEIIBHOCTBCYUUTEIIEM
U CBEPCTHUKaMM, paboTaTh HWHIAMBUAyAIBHO W B  TpyINIe:  HaXOIUTh
oO1eepenieHnenpa3penaTbKOH(QINKTHIHAOCHOBECOTIACOBAHUSTIOZUITU NN yde TAUHTEPEC
0B;(OpMYJIMPOBATH, AP YMEHTUPOBATHUOTCTANBATECBOEMHEHNE;

OLICHMBATh KayeCTBO CBOETO BKJIaJa B OOIMMIA MPOAYKT, MNPUHUMATh U
Pa3nenATbOTBETCTBEHHOCTBUIIPOSIBIATBIOTOBHOCTHKIIPEAOCTABICHUIOOTYETATIEPET
TPYIIION.

Osnadenueynusepcanb HBIMUYYEOHBIMUDPEZYTAMUCHBIMUOCIICH BUAMU:

00HapY)KUBAaTHU(OPMYITHPOBATHYICOHYIONTPOOIEMY,0NPEACIAThIICIbYydeOHOM/ e
ATEJIbHOCTH;

BJIaJI€ThOCHOBAMHCaMOKOHTPOJISI,CAMOOLIEHKH, IPUHSTUSA PEIIEHUHUOCYIIECTBIICH
USI0CO3HAaHHOTOBBIOOPAB yueOHOMHUIIO3HABATEILHOMIESI TEIbHOCTH;

COOTHOCUTHCBOUIAEHCTBUACITIAHUPYEMBIMUPE3YIbTaTAMU,0CYIIECTBISITBKOHTPOI
BCBOEHIEATEIHLHOCTUBIIPOIECCEOCTIIKEHUSIPE3YIIbTATa, ONPEACIISITHCIIOCOOB! TeUCTBUI
B paMKax MPEIJIOKCHHBIX YCIOBHA W TPeOOBaHHM, KOPPEKTUPOBATHCBOWICUCTBUS
BCOOTBETCTBUU CHU3MEHSIOLIECUCICUTYALIUEN;

NaBaThb  AJ€KBAaTHYIO  OILEHKY CUTyalMHM W  [OpeajaraTb IUIAaH €€

U3MEHEHUS;IPEIBUACTHTPYAHOCTH, KOTOPBIEMOT'Y TBO3HUKHY ThITPUPEIICHUNY4e0

HOM
3a/1a4u;

MOHUMATBHIIPUINHBI, TOKOTOPHIMHEOBUTTOCTUTHY TTPEOYEMBIMPE3yTbTaTACITEIIHHO
CTH,0NPEIeNATbII03UTUBHBIEU3MEHEHUIMHATIPABJICHUS, TPEO yIOIMEeIalbHEU e PadoThI

OCO3HAHHOOTHOCUTBCSAKAPYTOMYUEIIOBEKY,ETOMHEHUIO.
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NPEAMETHBIEPE3YJIbTATBI

B cocraBe mnpeaMeTHBIX ~pe3ydAbTaTOB IO  OCBOEHUIO  00SA3aTENIBHOIO
CoJIep KaHMs1,yCTaHOBIECHHOT0IaHHOUITPUM EPHOMPa0oUeHITPOrpaMMOil, BBIIEISIOT:HAYY
HbIE3HAHUS, YMEHUSAUCIIOCOObICHCTBU M, criennpruueckueaiisydyeOHoronpeameTa
«XumMusA», BHIOBl  JNEATENBHOCTHM IO  IOJIYYEHHIO  HOBOILO  3HaHWs, €r0
MHTEpPIpETalnu,Ipeo0pa3oBaHUION IIPUMEHEHUIOBPA3INYHBIX
y4€OHBIXUHOBBIXCUTYALUSX:

® [IPEACTABICHNE03aKOHOMEPHOCTAXUITO3HABAEMOCTHBIEHUUIIPUPOABL IOHUMaH!

e OOBEKTUBHOW  3HAYUMOCTHU OCHOB XUMUYECKOW  HAyKH  Kak

00JJACTUCOBPEMEHHOI'O  €CTECTBO3HAHUS, KOMIIOHEHTa OOIled KyJIbTypbl U

NPAKTUYECKONIECSITEIbBHOCTH YENOBEKA B YCIOBHMSIX COBPEMEHHOrO OOUIECTBA;

NOHUMAHHUE MECTAXUMUUCPEIN APYTUXECTECTBEHHBIXHAYK;

® BJIaJICHUEOCHOBAMUIIOHATUHHOT 0ANIIAPATANCUMBOINYECKOTOSI3bIKAXUMUNITISICOC

TaBJIeHUA()OPMYITHEOPTraHNYECKUXBEIIECTB, ypaBHEHUMXUMHUECKUXPEaKIHi(con

OpOIHAAIrOPUTMYUEOHBIXICUCTBHI );BI1aICHUEOCHOBAMUXUMUYECKOMHOMEHKIAT

ypbi(IUPACutpuBnansHoil ) MyMEeHHEUCTIONb30BaAThEE TSI PEIICHU Y YeOHO -

M03HABATEIbHBIX32/1aUCIIOMOIIbIOYYHUTENS ; YMEHUEUCTIONB30BATbMOACITU 00 BA

CHEHUSICTPOECHUSIaTOMOBUMOJIEKYJIIOAIT OPUTMYCOTIOPOI HA ONPEAECIECHUS;

® [IPEJCTABJICHUE O CHUCTEME XUMUYECKUX 3HAHUH M YMEHHE C TOMOUIBIO

YUHUTEIAIPUMEHATCUCTEM Y XUMUYECKUX3HAHU I ISTy CTAHOBJIEHUSIB3aUMOCBSI3€ 1

MEXIy HM3YYEHHbIM MAaTepHAIOM U MpPH IOJYYEHUH HOBBIX 3HAHUM, a Takke

BITPOILIECCEBBINMOTHEHUS yUeOHBIX3aTaHUMUTTPUPAOOTECUCTOYHUKAMUXUMUYECKOM

UH(GOpPMAIIIH,KOTOpasi BKIIIOYAET:

BaKHEUIINEXUMUYECKUETIOHATHUS : XUMUYECKUIIIEMEHT,aTOM,MOJIEKYJI1a,BEIECTB
0,[IPOCTOEUCIIOKHOEBEIIECTBO,0JHOPOHASIUHEOJTHOPOIHASICMECH, 0THOCUTEIbHBIEATOM
HAsSTUMOJIEKYJIIPHAsSIMACChI, KOJIMYECTBOBEIECTBA, MOJIb,MOJISIPHAsIMACCA, MOJISIPHBIHOOBE
M,0KCH/JI,KUCJI0Ta,0CHOBAHUE,COJIb(CPEIHSS ), XUMUUE CKASIPEAKLINSL, PEAKIIUHCOECTUHEHU S,
peaKIMupasioKeHUs,peakIuu3aMelieHrs, peakuuu oOMeHa, TeIIoBol 3¢ dexT
peaKkiuu, 5K30- U AHAOTEPMHYECKUEPEAKIUU, PACTBOP, MaccoBasl JOJISI XMMUYECKOIrO
JJIEMEHTAa B COCIMHEHWH, MACCOBAsAIOJIs M IPOLEHTHAs KOHLEHTpPAlMs BEIIECTBA B
pacTtBope, PO aToma,
AIIEKTpUYECKHIicI0iaToMa,aTOMHAasI0pOUTAIIb, paInyCcaTOMA,BaIEHTHOCTh,CTETIEHbOKHCIT
CHUS,XUMHAYECKasl CBA3b, ODJIEKTPOOTPULIATENIBHOCTD, IOJIAPHAs W HENOJspHasd
KOBaJICHTHASICBSI3b,NOHHASCBS3b,METAININYECKASICBA3b, KpUCTAIINYECKAsIpELIETKA(ATOM
Hasl,NOHHAs,METaJNINYECKast,MOJIEKYJISIPHAS ), HOH,KaTHOH,aHUOH,3JIEKTPOJIUTUHEIIEKTPO
JIUT,3JIEKTPOIMTHYECKASI IUCCOLMALINS, PEAKIIMMMOHHOT 000MEHA, OKUCIIUTEIBHO -
BOCCTAHOBUTEIIbHBIEPEAKIINH, OKUCIIUTEIBUBOCCTAHOBUTENb,0KACIICHHE 17}
BOCCTAaHOBIJICHHUE, DIIEKTPOJIN3, XUMHYECKOE paBHOBECHE, oOpaTuMeble
MHEO0OpaTUMBIEPEAKIIUN,CKOPOCTbXUMUYECKONPEAKLINH, KaTAIN3aTOP, IPEIETBHOI0NYCT
umas konuentpauus (IIJJK),koppo3ust MeTaiioB,CIijIaBhl;

OCHOBOIIOJIATAlOIIME  3aKOHbl ~ XMMHM:  3aKOH  COXpPAaHEHHs  MAaccChl,
[Tepunonnueckuiizakon/[.M1.MenaeneeBa,3aKk0H NOCTOSTHCTBACOCTaBa,3aKOH ABOTaapo;

TEOPUUXUMHUU:aTOMHO-

MOJIEKYJISIPHASATEOPUS, TEOPUANIEKTPOIUTUIECKON TN CCOLINALIN Y, aTAKKETIPEICTABICHUS
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OHAYYHBIXMCTOAAXITIO3HAHHA,BTOMYHNCIIC
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AKCIEPUMEHTAJIBHBIX M  TEOPETHYECKUX METOJIaX MCCICIOBAHUS BEIIECTB U
M3YUYCHUSIXUMUYECKUXPEAKIUH;

® MPEACTABICHUE O NEPUOJUYECKOM 3aBUCHUMOCTH  CBOMCTB  XMMHUUYECKHUX
3JIEMEHTOB(paguycaToMa, JIeKTPOOTPULIATEIBHOCTD ), IPOCTHIXHUCIOKHBIXBEIIECTB
oTnojoxxeHus13eMenToBBl leproinueckoiicucTeMe(BMaIbIXIIEPUOJAXUTIIABHBIXIT
OJITPYMIaX)UIEKTPOHHOTOCTPOCHHUSIATOMA; YMEHUEOObACHATHCBI3bII0IOKEHHU DI
eMeHTaBllepuoanyueckoicucTEMECUNCIOBBIMUXAPAKTEPUCTUKAMHA CTpPOEHUS
aTOMOB XUMHAYECKHUX 3JIEMEHTOB (coctaB "
3aps A Apa,00IeeYUCIOAIEKTPOHOB), pacipeeICHUEMAIEKTPOHOBIIOAHEPT € THYEC
KUM YPOBHSIM aTOMOB MIEePBBIX Tpex MIEPUOJIOB, KaJIUs u
KaJIbIIMS; KJTACCU(UIIMPOBATHXUMUYECKUEDIEMEHTHICOTIOPOHAOTIpEe ACICHUSA DU3U
YECKOr'0 CMBICJIAIIU(POBBIXIAHHBIXIIEPUOANICCKON TAOIHIIBI;

® yMEHUEKIACCU(DUIIMPOBATHXUMUYECKUEIIEMEHThI, HEOPTaHUUECKUEBEIIIECTBANXHU
MHUYECKHE PpEaKIMu C OMOPOM Ha CXEMBbI; ONPEeNATh BaJCHTHOCTh W
CTENEHbOKUCIECHUSI XUMHUUECKUXDIIEMEHTOB, BUIXUMUYECKONCBI3UU TUITKPUCTAILIIH
YECKOM  CTPYKTYypbl B COCIUHEHHUAX, 3apsii HWOHA, XapakTep Cpelbl
BBO/THBIXPACTBOPAXBEIIECTB(KHUCIOT,0CHOBAHUH ),0KUCITUTEIBUBOCCTAHOBUTEIBIIO
ANrOpUTMYy4eOHBIXICHCTBUI;

® yMEHHEeXapaKTepU30BaTbCOMOPOHACXEMY(DU3NIECKUECUXUMUYECKIUECBONCTRATIP
OCTBIXBEIIECTB(KUCIOPOI,030H,BOA0PO I, IpaduT,aimMas, KpeMHU,a30T,hocdop,ce
pa,xJop,HaTpui,Kaauii,MarHui, KaablUMi,a TFOMUHUN,)KEJI€30 )UCII0KHBIXBEIIIECTB,
BTOMYHCJIEUXBOIHBIXPACTBOPOB(BO/1a,aMMHUAK,XJIOPOBOAOPO/I, CEpPOBOJIOPO/I,
okcuabl W rugapokcuabl MetamwioB [ - 1A rpynm,amomuaus,menu (11),
nmHka,kene3a(llulll), okcunbryrnepona (IlulV),xpemuuns (IV), azora u docdopa
(IIT u V), cepur (IV u VI), cepHucras, cepHas,a3zoTucTas, azotHas, dhochopHas,
yroibHas, KPEMHHUEBAsl KUCJIOTa M UX COJIM);ONHUCHIBATH C ONOPOW HAa IUIaH U
KJIFOUEBBIE CJIOBA; YMEHHUE MPOrHO3UPOBATH HXAPAKTEPU30BaTh CBOWMCTBA
BEILECTB B 3aBHCUMOCTH OT HX COCTaBa M CTPOEHUANOCIE MPEABAPUTEIBLHOIO
aHaju3a IOJ PyKOBOJCTBOM II€/Iarora, MpUMEHEHUEBEIIECTB B 3aBUCUMOCTH OT
1754 CBOICTB, BO3MOKHOCTb MIPOTEKAaHUS
XUMUYECKUXIPEBPAILICHUHBPA3INYHBIXYCIOBUAX, BIUSIHUEBEIIECTBUXUMUYECKHUX
IIPOLECCOBHAOPTAHMU3MYETIOBEKA HOKPYKAIOIIYOIPUPOIHYIOCPENY;

® YMEHHMECOCTABISATHIIO00PA3ILY,CXEME,AITOPUTMYYUEOHBIXICHCTBUMMOIICKYIISIPH
ple W  UWOHHBIE YypaBHEHUsT peakuuid (B TOM  UHCIE  peakiui
MOHHOTOOOMEHANOKUCTUTEIIHHO-
BOCCTAHOBHUTEJIbHBIXPEAKIINH ), HILTFOCTPUPYIOIIUXXUMUYECKHE CBOWCTBA
U3YUYEHHBIX KJIACCOB / rpynI HEOPraHUYECKUX BEILIECTB,
ATaKXEMOATBEPKAAIOIINXT€HETUYECKYOB3aNMOCBA3bMEKIYHUMMU;

® YMEHHUEBBIUHUCISATHOTHOCUTEIBHYOMOJIEKYISIPHYIOUMOJISIPHYIOMACChIBELIECTB,
MAacCOBYI0 JOJIKO XUMHYECKOrO JJIEMEHTA BCOCAUMHEHHH, MaCCOBYIOJIOIIO
BEIIECTBA B pacTBOpEe, KOJMYECTBO BEIECTBA U €ro Maccy, O0OBbEM Tra3oB
CcOnoporHaoomMehOpMYIIbl; YMEHUETTPOBOAUTHPACUETHIIIOYPABHEHUSIMXUMHUUECK
UXPEeaKIMUMHAXOIUTHKOINYECTBOBEILIECTBA,00bEMUMACCYPEATEHTOB 7M1
MPOJYKTOB PEAKIIUU C OMOPOM Ha oOpasel], AITOPUTM yUEOHBIXIEUCTBUN;
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® BJIaACHUC OCHOBHBIMH MCTOdaMU Hay4dHOTO ITO3HAaHUA (H&6HIOI[€HI/IC,

U3MEPEHUE,IKCIIEPUMEHT,MO/IEJIMPOBAHUE ) IPUN3YYEHUNBEILIECTBUXUMUYECKUXSIB
JEHUIIC OMOpOM Ha aNropuT™M Y4eOHBIX ACHCTBUH; yMEHHE CHOPMYIHPOBATH
POOIEMYHUIIPEIIOKUTHITY TUEEPEIICHUSICTIOMOIIBIOIIEIAr0ra; 3HaHMEOCHOBOE301
acHONpPabOThl C XMMHYECKUMH BEIIECTBAMHU, XHUMHUYECKOW TIOCYAOM U
1a00paTOPHBIMOOOPYIOBAHHUEM;

HaJlMuyM€  NPAKTUYECKUX  HABBIKOB  IUIAHUPOBAHUS UM OCYLIECTBIICHUS
CHEAYIOINXXUMUUECKAX OKCIEPUMEHTOB II0J PYKOBOJACTBOM YUYUTENSA C
00CyXIeHNEeM MJIaHAPaOOTHIMIIN COCTABICHUEM TaOJHUIIbIL:
U3y4YeHHEHONHUCaHNEePU3NYECKUXCBONCTBBEIIECTB;
03HaKOMJICHUEC(HU3NUECKUMUNXUMUYECKUMHUSIBIICHUSIMU;

OMBITHI, WIUTFOCTPUPYIOIINE MTPU3HAKU MPOTEKAHUS XUMUUYECKUX
peakiuii;u3ydeHnecrnoco00Bpa3iesIeHusl CMeCei;

IIOJIy4YE€HHUE KUCII0POIa U U3YUYEHUE €ro
CBOMCTB;I0JIyYEHUEBOI0POIaNN3YUEHUEETOCBO

WCTB;

IIOJIy4YECHUE YIIJIEKUCIIOTO T'a3a U U3YYEHUE €ro
CBOMCTB;10JIyYEHUEAMMHUAKANU3yYEHNE €70 CBOMCTB;
IIPUTOTOBJIEHUEPACTBOPOBCOINPEACICHHONMACCOBOU10JIEUPACTBOPEHHOT OBEIIIECTB

UCCJIEIOBAaHWE M OINKCAHHE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3TUYHBIXKIIACCOB;
IpUMEHEHUEMHANKATOPOB(JIaKMyca,MeTuiIopankanudeHondranenna)pisionpeaene

HUAXapaKTCpa CPCAbI Bp&CTBOanKI/ICHOTI/IHleJIO‘IGﬁ;

U,

»,

U3YyUYCHUE B3aUMOJCHUCTBUSL KHUCIOT C MeTalUlaMHM, OKCUIAMHU
METAJUIOB,pACTBOPUMBIMUY HEPACTBOPUMBIMUOCHOBAHUSMU,COJISIMU;
IIOJIy4Y€HUEHEPACTBOPUMBIXOCHOBAHUM;
BBITECHEHHUEOITHOTOMETAIUIAIPYTUMU3PACTBOPACOIIM;
UCClIeI0BaHneaM(OTEPHBIXCBOMCTBIUAPOKCHIOBATIOMUHUSUITNHKA,
pelIeHne  HDKCIEPUMEHTANbHbIX 3agady 1o TemMe «OCHOBHBIE
KJIACCBIHEOPTAHUYECKUX COCIUHECHUN»;
pELICHUE  JKCIIEPUMEHTAIBHBIX  3aJad 1O  TEME
«INEKTPOJIUTUYECKAS TUCCOLIUALTUS»;
PEILICHUEIKCIIEPUMEHTAIbHBIX3aJaulloTeMe « BaxkHENIIIMEHEMETATIIBINMXCOE UHEH

peHIeHI/IGBKCHepI/IMCHTaJ'IBHI)IXSaI[a‘-IHOTeMe«Ba)KHefIIHHCMeTaJ'IJ'IBII/II/IXCOG,Z[I/IHeHI/IH

XUMHYECKHEIKCTIEPUMEHTHI, MIUTIOCTPUPY IO IIUETTPU3HAKUITPOTEKAHUAPEAKIIMMOH

HOro oOMeHa;

Ka4E€CTBEHHBIEPEAKIMUHAIIPUCYTCTBYOIIMEBBOAHBIXPACTBOPAXUOHBI: XJIOPU/I -

,o0pomMu-,moaua-,cynbdar-,pocdar-,kapOoHaT-,CUIUKAT-AHUOHBL, THAPOKCH/I-
HMOHBI,KATHOHBIAMMOHU S, Mar HUSI, KaJIBITUS, ATFOMUHUSA, Kene3a  (2+)mwkene3a(3+),menu
(2+),umHKa;

YMeHI/IerCI[CT&BHHTBPCSYJII)T&TBISKCHepI/IMeHTaB(1)OpMeBBIBOI[OB,I[OKaBaTeJ'H)CTB,

rpapUKOBUTAOIUIUBBISBISI THAMIINPUYECKUE3aKOHOMEPHOCTH;
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® BIIAJICHUETIPABUIAMUOE30MMaCHOT000paIlleHUSICBEIECTBAMU, UCIIOIb3yEMbIMUB
MOBCEAHEBHON  JKM3HM, a TaKkKe TMpaBWJIaMd TOBEJACHUS B  IEAX
COCPEIKEHUS3OPOBhS M OKPYXKAIOIIECH TPHUPOJAHON Cpebl; MOHUMaHWE Bpena
(OmacHOCTH )BO3ACHCTBUSL HAa JKWUBBIC OPTraHU3MBI OMPEICICHHBIX BEIIECTB, a
TaKKe
CIIOCOOOBYMEHBIIICHUSIUTIPEIOTBPAIICHUSIMXBPETHOT OBO3 1S CTBHSI ; IOHMMAHUE3H
AQ4YEeHUSHKUPOB,0€ITKOB,yTIICBOOB/JIS OPTaHU3MAUuEIOBEKa;

® BJIAJICHHCOCHOBAMUXUMHUYECKONUTPAMOTHOCTH, BKITIOUYAOICH YMEHUETTPABUITLHONC
0JIb30BaThU3YYCHHBICBEIIECTBANMATEPHUAIIBI(BTOMYHUCIIC, MUHEPATTLHBICY 100 pEH
Us1,METaJUTBIMCIUIABBL, TPOTYKTHITIEPEPAOO TKUTIPUPOTHBIXUCTOYHUKOBYTIICBOIOPO
JOB(YTJISL, IPUPOTHOTOTa3a, HE()TH )BOBITY,CETLCKOMX03SIHCTBE, HAITPOU3BOICTBE; Y
MEHUEITPUBOIUTHIIPUMEPBINTPABHIBHOTO
UCIIOJIb30BaHUSAN3YYCHHBIX BEIIECTBUMATECPHAIIOB;

¢ YMCHHE  YCTaHAaBJIMBATh  CBA3M  MEXKIYy  pEalbHO  HAOJIIOTaeMBIMU
XHMUYCCKUMUSBIICHUSIMH ¥ TIPOLIECCAMH, TPOUCXOJANIUMU B MakKpo- U
MUKPOMHUpPE,  OOBSICHATBIPHYMHBI ~ MHOrooOpa3us  BCIIECTB,  YMCHHC
UHTETPUPOBATh XHUMHYCCKUE 3HAHUSCO 3HAHUSMUAPYTUX
y4EOHBIXITPEAMETOBCTIOMOIIBIOIEIArOra;

e mpejcTaBieHueochepaxnpopeccHOHATBHORACITETFHOCTH,CBA3aHHBIXCXUMHUCHIIC
OBpPEMEHHBIMUTEXHOJIOT USIMHU,0CHOBAHHBIMUHATOCTIKEHU A XXUMIYECKOMHAYKH;
HAJIMIHEONBITAPaO0THICPA3TMYHBIMUHCTOYHHKAMUHH(DOPMAITMUITIOXUMHIH(HAYIH
O-TIOMYJIIpHASITUTEpaTypa,clIOBapHt,CIIPABOYHUKH, WHTEPHET-PECYPCHI) C OMOPOii

Ha AJITOPUTM ! YMCHHUC
O6"I>€KTI/IBHOOLI€HI/IB3TI>I/IH(1)OpMaHI/II-OOBCH_IGCTBaX,I/IXHpeBpaHleHI/I}IXI/IHpaKTI/I‘IGCK
OMIIPUMCHCHHUU.

TpedoBaHUsIKIIPEAMETHBIMPE3yJIbTATAMOCBOCHUAYYeOHOTr ONIpeIMeTa
«XumMus»,pacnpeneTeHHbIENIOr01aMo0yYeHus1

PesynpraTeinoronamM@opMyIupyOTCAIONPUHITUITYI00aBICHUSTHOBBIXPE3YIHTATO
B OT ToJa K TOAy, YK€ Ha3BaHHbIE B MPEIbIAYIIMX roAax MO3UIIMH, KaKIpPaBHUIIO,
JOCIIOBHO HE TIOBTOPSIIOTCS, HO YYUTBHIBAIOTCS (pe3yJIbTaThl OYEPEIHOr0 TOAaro
YMOJITYaHHUIOBKJIOUAOTPE3YIbTAThl MPEAbIIYIINXIIET).

8 KUIIACC
PaCKPBIBATHCMBICIIOCHOBHBIXXUMHUYECKUXITOHATUI :aTOM,MOJIEKYJIa, XAMUYECKHU I
AJIEMEHT, MpPOCTOE  BEHIECTBO,  CIIOXKHOE  BEIIECTBO, CMeCh  (OJHOPOJHAS
HWHEOIHOPO/IHAS ),BaJIECHTHOCTh,0THOCUTEIbHASIATOMHASIUMOJICKYJISIpHAIMACCA, KOTTUYECT
BO  BEIIECTBAa, MOJIb, MOJIIpHAas  Macca, MaccoBas  JOJISI  XHUMHYECKOIO
AIIEMEHTABCOCTUHEHUH,MOJISIPHBIHO0BEM, OKCH/T, KHCITOTA,0CHOBAHNE, COJIb, 3/1eKMPOOMpP
uYamenbHoCMb,CTENEHbOKUCIIEHNS, XUMUYECKaspEaKMs, KacCu(pUKaUsIpeaKuii:pea
KIIMUCOEAMHEHU S, PEaKIIMUPA3IIOKEHUS,PEAKIIMU3aMEIICHNsI, peaKuu oOMeHa, 3K30- U
SHIOTEPMHUYECKUE PEAKLUU; Meniogol d¢pgexmpeakyuu, SIpO aToMa, dJIEKTPOHHBIN
cIoM aTtoMma, aTOMHas opOuTaIIb, paauyc
aToMa,XMMHYECKasICBA3b,IOJISIPHASIMHE IO APHASIKOBAJICHTHASCBSI3b, HIOHHASCBSI3b,NOH,
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2 351ech ¥ nanee KypcHBOM 0003HAYAIOTCS TLIAHUPYEMBIE PEIMETHBIE PE3YIbTaThl, KOTOPBIE MOTYT OBITH
MIOTeHIINATILHOJOCTUT HY ThIoO ydarommmcsic 3[1P,HoHe SBISIOTC00s13aTeIbHBIMH.
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KAaTHOH,aHUOH,PacTBOP,MACCOBASIIOIBELIECTBA(ITPOLIEHTHAIKOHIIEHTPALIKs )BpaCTBOPE;

WUTIOCTPUPOBATHB3aMMOCBI3bOCHOBHBIXXUMHUYECKUXITOHATUH (CM.11. 1 )JuripumeHs
TBITUIIOHATHS IIPU ONIMCAHUUBEIIECTBUMX NPEBPALLCHU;

HCITI0JIb30BaThXUMHUYECKYOCUMBOIUKYAJIACOCTABIEHUA(DOPMYIIBEILIECTB,MOJIEKYT
SAPHBIX YPAaBHEHUUXUMHUECKUX PEAKIIMA,3JIEeKTPOHHOTO OalaHca;

ONpeNeNsITh BAJEHTHOCTh AaTOMOB OJJIEMEHTOB B OWHApHBIX COEJUHEHUSX;
CTENIEHbOKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX C ONMOPON HA ONpEEIICHHUs], B
TOMYHCIIECTPYKTYPHUPOBAHHBIC; IPUHAIJICKHOCTHBELIECTBKONIPEAEIEHHOMYKIIACCYCOE ]
MHEHUUIO(POPMYJIaM;BUIXMMUYECKONCBA3U(KOBaJIEHTHAIMMOHHAS ) BHEOPTaH UYECKUX
COEITMHEHUSAX;

UMETBIIPEICTaBICHUEOCUCTEMEXUMUYECKNX3HAHUI, YMEThCIIOMOILbIO yUUTEIIS

OPUMEHATh CHCTEMY XUMHWYECKUX 3HAHUM, [JI YCTAHOBJIEHHUS B3aMMOCBI3ZHUMEXKIY
U3YYEHHBIM MATEpUAJIOM U TMpU I[OJIYYEHHH HOBBIX 3HAHUM, a TaKXke IpH
paboTrecucTouHUKaMUXUMUYecKOMuHpopmaun. OpueHTUPOBATHCABIOHIATHIXUOTIEPUD
OBaTh UMHU Ha 0a30BOM YPOBHE, MPUMEHSTh NPHU BBIMOJHEHUW YYEOHBIX 3aJaHUNU
pElIeHUH pacyeTHbIX 3aJad C ONOpOM Ha aldroput™M y4eOHbIX JCHCTBUU
U3YYEHHBIE3aKOHBIMTEOPHH : 3aKOHCOXpaHeHusIMacchL [ lepuoanueckuitzakon/l.M1.MeHnie
JIEEBA,3AKOHNOCMOAHCMBACOCMABA, 3aKOHABOTaAPO;aTOMHO-
MoJieKyJsipHasiTeopuss. COOTHOCUTh 0003HAUYEHMs, KOTOpPbIE MMEIOTCS B TaOJuIe
«Ilepnonnueckas CUCTEMAXUMHUYECKUXAIEMEHTOB/].
N.MeHeneeBa»CuUnCIOBBIMUXaPAKTEPUCTUKAMUCTPOCHUSATOMOBXUMHYECKUXAIEMEHT
OB(cocCTaBU3aPsIsIpa,001eeYNCIIONIEKTPOHOBUPACTIPEICTICHUEHXIIO AIEKTPOHHBIM
CII0SIM);

KJIaCcCU(UIUPOBATEXUMUYECKUEITIEMEHTHI; HEOPTaHUUECKHEBEIIECTBA; X UMUYECKH
€ peakuuu (10 YUCIy M COCTaBy YYacTBYIOIIMX B PEAKLUHUH BEIIECTB, MOTEILIOBOMY
b dexTy, Mo M3MEHEHHMIO CTETeHH OKHCJICHHMS XMMHUYECKHX AJIEMEHTOB) COMOpOiTHA
CXEMBI;

XapaKTeprU30BaTh(OMUCHIBATH)0OIINEXMMUYECKNECBONCTBABEIIECTBPA3IMUHBIX
KJIACCOB, MOATBEPKAAst OMKCaHue npuMepamu MOJIEKYJISIPHBIX
YPaBHEHUHCOOTBETCTBYIOIINX XUMHUYECKUXPEAKIIUNCOIIOPON HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX COCTaBa U
CTPOCHMS;BO3MOKHOCTH IIPOTEKAHUS XUMHMUYECKUX IPEBpPALICHUM B  Pa3IU4YHBIX
YCIOBUSIX MOCIIENPEIBAPUTENBHOT000CYKICHHS CIIE1aroroMm;

BBIYHUCIIITHOTHOCUTEIBH YIOMOJIEKYJIIPHYIOMMOJISIPHYIOMACCHIBEIECTB;MaCCOBYIO
JOJI0 XMMHUYECKOI0 3JeMEHTa 1Mo (popMyse COeIMHEHHs; MAaCCOBYIO JIOJIOBEIECTBA B
pacTBOpe; IPOBOAMUTH PACYETHI IO YPABHEHUIO XMMHMYECKOM pEAKLHUM COINOpOMHA
AJTOPUTM;

IIPUMEHATHOCHOBHBIEONIEPALMUMBICITUTEIbHONAEATEIIbHOCTU—AaHAIIN3UCHUHTES,

cpaBHEHHE, 0000IIEeHNE, CUCTEMATH3AITH, KJ1accu(uKaIms,
BBISIBIICHUCTIPUYMHHO-CJICICTBEHHBIXCBS3CH—
JUISTU3YICHUSCBONCTBBEIIICCTBUXUMHYICCKUXPEAKITHH; €CTECTBCHHO-HAYYHBIC
METOIbI MO3HAaHUSA — HAOJIOJIEHNE,

HU3MEPEHUE,MOAEITUPOBAHNE,IKCTIEPUMEHT (PEeAIbHbIUIUMBICIeHHbLU)TIOIPYKOBO
JICTBOMIIEIarora;clieI0BaThbIpaBUIaMIIONb30BAHUAXUMUYECKONTIOCYA0MMIIa00paTOPHbI

MO60py,I[OBaHI/ICM,aTaK)KeraBI/IJ'IaMO6paHleHI/I$ICBeIHCCTBaMI/IBCOOTBGTCTBI/II/IC
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MHCTPYKIUSMU TI0 BBITIOJHEHHUIO JaOOPATOPHBIX XUMUYECKUX OIBITOB MO MOTYYCHHUIO
MCOOMPaHNIOra3000pa3HbIXBEUIECTB(BOAOPOIANKUCIOPO/IA), IPUTOTOBIEHUIOPACTBOPOB
C ONpeleIiEHHOM MAacCOBOM  JIOJIEM PACTBOPEHHOIO  BEIIECTBA; IUIAHUPOBATH
UIIPOBOIUTHXUMHUECKHEIKCIIEPUMEHTHIIOPACTIO3HABAHHIOPACTBOPOBIIEIIOUCHUKHCIIOT
CIIOMOIIBIOUHIUKATOPOB(JIAKMYC,(heHONM (D TATICH, METUIOP AHXKUIP. ), TOATBEPIKAAFOITAX
KayeCTBEHHBINCOCTABHEOPTaHMYECKUXBEIIECTB(KaueCTBEHHBIEPEAKIMUHA VOHBI)
MOJIPYKOBOACTBOMIIEIArora.

9 KJIACC

PaCKpPBIBATHCMBICTIOCHOBHBIXXUMHUUECKUXTTOHSATUN : XUMUYECKUIAIIEMEHT,aTOM, MO
JIeKyJ1a,MOH,KaTHOH,aHUOH,TIPOCTOEBEILECTBO,CI0KHOEBEIIECTBO,BAJIEHTHOCTh,3JIEKTPO
OTPHULIATEIBHOCTh,CTENIEHbOKUCIICHUS, XHMUUECKASPEAKITUS, XHMUUECKASICBS3b, MEeNn1080
s hpexmpeaxyuu, MOJIb,MOJIIPHBIHOOBEM, PACTBOP; DJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
ANEKTPOIUTHYECKAs  JUCCOLMAIMS,  peaklMu  HOHHOrooOMeHa,  KaTajau3aTtop,
Xumuueckoe pagHogecue, obpamumvie U HeoOpamumvle peaxyuu,OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBICPEAKIIUN,OKUCITUTEIh,BOCCTAHOBUTEIb,0KUCIICHUEUBOCCTAHOBIICHU
€,aJUI0TpOoIHs,aM(POTEPHOCTh, XUMUUYECKASCBA3h(KOBAJICHTHAS, MOHHAS,
MeTaJuTn4ecKas), KpUCTaNINYECKast peméTka, KOppOo3us Memaios,
CH1a8bl, CKOpocmbXuMudeckoupeaxkyuu, npenensuoaonyctumaskonuentpaus(I11K)se
IIECTBA;

WLTIOCTPUPOBATHB3aMMOCBI3bOCHOBHBIXXUMUYECKUXTTOHATHI(CM.T1. | )umprUMeHsI T
BATUIOHATUSIIPUONTMCAHUN BEIIECTBUUXITPEBPAIIICHHI;

UCIIOJIb30BaTh3HAKMMCUMBOIB TSI UKCAIIMUPE3YTbTaTOBHAOIIOICHHUM,COCTABIECH
usi(hOpMyIIBEIECTBUYPABHEHU N XUMUYECKUXPEAKITNIi,3alMCUJaHHBIXyCIIOBH3aau. Ve
0JIb30BaThO003HaUYEHUS, uMetoluecsaBlleproanyeckoiicucTeMenTabInIepacTBOPUMOCT
UKHCIIOT,0CHOBAaHUNHCOJICMBBOIE IS BHITIOIHEHUSA3aJaHU . OTIPE IS ThBaJIECHTHOCTHUCT

eNeHbOKUCICHUSIXUMHUECKUXDTIEMEHTOBB

COEIMHEHUAXPA3JIUIHOT0COCTABA; IPUHAIC)KHOCTHBEIECTBKONPEIETIEHHOMYKIIACCYCO
€IMHEHUICOTTOPOMHAOTIPEIETICHUS,BTOMUYHCIIECTPYKTYPHUPOBAHHBIC; BUABIXUMUYECKOIC
BSI3M(KOBAJICHTHAS, MOHHAS, METAJTMYECKAs ) BHEOPTaHUUECKUXCOSTMHEHUSX;3aPs TUOHATT
OXUMHUYECKON(DOPMYIIE; XapaKTEPCPEAbIBBOTHBIXPACTBOPAXKUCIOTUIIEIOYEH, mMUnKpuc
MALIUYeCKOUPEUEMKUKOHKPEMHO208eUleCmaa;

packpeiBatbcMbIc I Ieprnonnueckorozakona/l. 1. MenaeneeBan 1€eMOHCTPUPOBATHE
TOIIOHUMAaHUE onucvleamvuxapakmepuzosampsTadbmmanyrodopmyllepnoandeckoiicucre
MBIXUMUYECKUXAIIEMEHTOB  Pa3INnyaThIIOHATUS «TJIaBHasIoATpynna( A-
rpynmna)»u«nodounasnoarpynna(b-rpymnmna)»,Manblen00IbIINETIEPUOIBI; COOMHOCUNb
0003HaueHUsI, KOTOphIE HMEIOTCS B TMEPUOJWYECKON  TabmuIle, CUHUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M3apsij sapa,
o0IIee YncIo AIEKTPOHOB M pACIpe/ieNieHHe WX MO AJICKTPOHHBIM CIIOSM);00bACHAMb
oOmue 3aKOHOMEPHOCTH B W3MEHEHHH CBONCTB XUMHUYECKHX JJIEMEHTOB HWHX
COEIMHEHUH B MpeJesax MajblX MEPUOIOB U TIABHBIX MOJATPYII C YYETOM CTPOCHUSHX
aTOMOB;

KJIacCU(ULIMPOBATH XMMHYECKHUE BJIEMEHTHl; HEOPraHMYECKUE BEIEeCTBa;
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XUMHYECKHE peakuuud (M0 YUCIYy M COCTaBy YYacTBYIOIIMX B pPEaKUMU BEIIECTB,
MOTEIIOBOMY (D PEKTY, MO0 U3MEHEHUIO CTETICHENH OKUCIICHUS XMMUYECKUX AJIIEMEHTOB)
COIIOPOMHA CXEMBI;

XapakTepu3oBaTh (OMHUCHIBaTH) OOIMME U crneludUUecKkue XUMHUYECKUE
CBOMCTBABELIECTB  pAa3JIMYHBIX KJIAcCOB, MOATBEpPXKIAas ONUCAHUE [pUMEpaMu
MOJIEKYIISIPHBIX MHUOHHBIXYPAaBHEHUHCOOTBETCTBYIOIIUX
XUMHUYECKUXPEAKLIUNCOIIOPOMHACXEMBI;

COCTaBIIAITh YPAaBHEHUS DJEKTPOJUTUYECKONW AMCCOUMALMU KHUCIOT, UIeI0Ye
M COJIECH;TOTHBIEUCOKPAIIEHHBICY paBHEH UAPEAKIIMMMOHHOT000MEHa; ypaBHEHUSIPEAKI[U I
, MOJITBEPKAAOIINX CYILECTBOBAHHE TeHEeTUYECKOU CBSI3U MEXIY
BEIECTBAMUPA3INYHBIX KIJIACCOB;

PacCKpBIBaThCYIIHOCTHOKUCIUTENHHO-
BOCCTaHOBHTEbHBIXPEAKIIMHTIOCPEICTBOMCOCTABICHUSAIEKTPOHHOT00 aTaHCa3TUX
peaxkuuu;

IPOrHO3UPOBATHCBOMCTBABEIIECTBB3aBUCHUMOCTHOTHXCTPOCHHUSI;BO3MOKHOCTUIIP
OTEKaHUS XUMHUYECKUXTIPEBPALIEHUUITOCIETPEIBAPUTEIHLHOT000CYKISHUSC MTEJarorom;

BBIUUCIS ThOTHOCUTENbHYIOMOJIEKYJISIPHYFOMMOJISIPHYIOMACCHIBEIIECTB; MACCOBYIO
JIOJIF0 XUMHUYECKOTr0 AJIeMEHTa 1o (opMyJie COSUHEHUS; MacCOBYIO JOJIOBEIECTBA B
pacTBOpe; MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKOM peakiMu COMopoiiHa
aITOPUTM;

CJIeI0BATHIIPABUIIAMIIOIB30BAHUS XUMUYECKONTIOCY T0MIIa00paTOPHBIMOOOPYI0B
aHUEeM,aTakKenpaBuiIaMoOpaIIeHUsIC  BEIeCTBAMUBCOOTBETCTBUUCUHCTPYKIIUSAMH 110
BBIIIOJIHEHUIO 71a60paTOPHBIX XUMUYECKUX OTIBITOB 1o HOJIYYEHUIO
nucoOUpaHUIOrazo00pa3HbIX BEIIECTB(aMMHUAKaK YTIIEKUCIIOrO ra3a);

IPOBOJIUTHPEAKLIUH,TI0TBEPKIAIOIINEKAUE€CTBEHHBICOCTABPA3IMUHBIXBEILIECTB:
PacIiO3HaBAThOIBITHEIMITY TEMXJIOPU-OPOMUI-, HOTU/T-, KapOoHaT-,hocdar-,cuiimKaT-
,CynbdaT-,ruAPOKCHUI-

MOHBL,KATUOHBIAMMOHHUSANNOHBIN3YY€HHBIXMETAIIIOB, IPUCYTCTBYIOIIMEBBOIHBIXPACTBO
PaxXHEOPTraHUYECKUX BEUIECTB;

IPUMEHATHOCHOBHBIEOTIEPALIMUMBICTUTETbHONAEATETbHOCTH—
aHAIM3UCUHTE3,CpaBHEHNE,00001IeHIE,CHCTEMATH3AITN IO, BEISIBIICHUSTIPUIMHHO -
CJIECTBEHHBIXCBA3E—

JUISIN3Y4E€HUSICBOM CTBBEILIECTBUXUMUYECKUXPEAKIIUI;€CTECTBEHHO-
Hay4YHBIEMETO/bIIIO3HAHUSI—
Ha0JII0IeHNE, N3MEPEHIE,MOICTTUPOBAHNE,IKCIIEPUMEHT (PEATbHBIHMMBICTICHHBIH ).
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TEMATUYECKOEIIVNIAHMPOBAHUE

TemaTudeckoemIaHnPOBAaHUEHKOIMYECTBOYACOB,0TBOIMMBIXHA0CBOCHUEKK TOHTEMbIydyeOHOTOIpeaMeTa« Xumus» [ [pume
pHOMAIaNTHPOBAHHOMOCHOBHOMOOPA30BATEILHOUIIPOTPAMMBIOCHOBHOT000IIIET000pa30BaHMI00 yUaIOIINXCAC3aIEPAKKON
NCUXWYECKOTO  Pa3BUTHsS, B  IIEIOM  COBHAQJAlOT C  COOTBETCTBYIOHMIMM  pasaenoMm  l[lpumepnoit  paboueit
IPOrPaMMBIy4eOHOTOITPEIMETa« X UMHUS»OCHOBHOH00pa30BaTEIbHOUIIPOTpaMMBIOCHOBHOT000ITIero00pa3oBanus. [ [puatoMmOpran
M3aIUsBIIPaBECaMaBHOCU ThU3MEHEHUSBCOACPKaHHUEHPACTIPE/IeIeHNeyueOHOrOMaTepHaanoro1aMo0ydeH s, BIIOCIEI0BATEILHO
CTh HM3yYeHHUs TEM MW  KOJWYECTBO 4YacOB HA OCBOCHHME KaXJIOH TEMbI, OIPEACICHHE OpraHU3alMOHHBIX
dbopmoOydeHusut.m.O60CHOBAaHHOCTh
JTaHHBIXU3MCHCHUHOIIPEeSICTCABEIOpaHHbIMOOpa3oBaTeIbHoopranu3anueid Y MK, uHIuBU 1y aTbHBIMUTICUXO(DU3UICCKUMUOCO0
CHHOCTSIMHUKOHKPETHBIX00yuaronuxcsac3I1P,cTeneHbl00CBOCHHOCTUMMUYYEOHBIX ~ TEM, PEKOMEHAAIMAMU IO  OTOOpYy W
ajianranuu y9eOHOTo MaTepHralia 1o XUMHUH, IPeICTaBICHHBIMU B [10sCHUTEIBHON3AITHCKE.

[lpemmaraem 2 BapuaHTa MNPUMEPHOTO TEMATHYECKOTO IUIAaHUpOBaHUS i oOydaromuiics ¢ 3[IP: mepssrit
Ipe/IIoIaraeToCBOSHUEPOrpaMMbl BHHKITFO3UBHOMKJIACCE;BTOPOYi— BOTIEIIBHOMKJIIACCE.

1-iiBapuaHT
Bcero 136 4,u3Hux74—pe3epBHOE BpeMs

8 KUIIACC
(2 yBHenemt0,Bcero 684,M3HNX3 Y—pe3epPBHOE BpEMsI)

MpumepHbleTEMDI, OcHoBHoOecoaepKaHue OCHOBHbIEBUAIAEATENIBHOCTU
pacKpbiBatloLme JaHHbINA obyuatowmxca
pasgennporpammbl,
M KoNn4ecTso
4acoB,0TBOAMMOEHANXU3YY
eHune
Paznenl.llepBonayanbHblexumMuyecknenoHsaTus (20q)
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Tema 1. Xumust —
Ba)KHaA06./1aCTh
eCcTecTBO3HaHUA
UIPAKTUYECKOUAeSATeTbHOCT
nyejoBeKa

(54)

[TpeagmeT xUMUU. Pos1b Xumuu 8 HU3HU Yesaoseka. Xumust
gcucmemeHayk.Memodvino3HaHUSABXUMUU.
TenauseiectBa.PrU3nyecKkrecBoMCTBaBeILeCTB.ArperaTHOECOCTO
siHWe BellecTB. YUCThbIe BeleCcTBa U CMECH.
CriocobbipaseneHusicMecet.Pusnyeckre HXUMUYECKUESIBJIEHUSI.
[TpU3HAKUUYCIOBUSTIPOTEKAHUSAXUMUYE CKUXPEAKI M.
3HaKOMCTBOCIpaBU/IaMH6e30I1aCHOCTUUIIPUEMaMHUPabOTbIBXUM
H4yecKonabopaTopHH.

JleMoHCcTpanuu

1. JlJabopaTopHOE060py/I0BaHUE.

2. Pa3/IMYHbIEBUABIXUMHUYECKOUTIOCY ABI.

3. O6pasibIBELIECTB.

4. Cnnoco6bipaspenenusicmeceii(GuabTpoBaHUe,BbIIapUBaHUE, [
HCTULIsL M, XpoMaTorpadus).
JlaGopaTopHbleMNPaKTUYeCKUEePaGoThl
JlabopamopHbvieonvimbl:

Onucanue dusnIeckux CBOWCTB
BellecTB.Pas/iesieHre CMeCH C ITOMOILbIO
MarHuTa.lIlpakmuueckuepabomeoi:

Ne 1. JlabopaTopHOoe 06OpyJoOBaHHE U NPHUEMBbI PaGOThHI C
HuM.[IpaBua6e3onacHoRpaboThIBXUMUYECKORIa60paTOpUHn

Ne2.0umncTKazarpasHeHHOMNOBapPEHHONCONN
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PaCKprBaTbCMbIC.)'ll/I3y‘-laeMlel'IOHHTI/lI‘/IICHOMOLleI-O negarora.
PaCKprBaprOJ’IbXHMI/II/IBHpl/IpO,ELeI/I)KI/I3HI/I‘-IeJ'lOBeKa,EéCBHBbCApyFI/IMI/IHayKaMI/I

PazsmyaThuucThIEBelECTBANCMECH;0lHOPOAHbIeNHEOJHOPOJHblecMecH;Pasinya

Tb GU3UUECKHE U XUMHYECKHE SIBJIEHUS C OIIOPOH Ha

onpeaeneHusa.OnpeeaThIpU3HAKUXUMYEeCKUXPeaKI MUY CJIOBUS

UXIPOTEKaHUS.

CnenoBaTbIIpaBUIaMII0/1b30BaHUAXUMHUYeCKONNOCY [0 MIa60paTOPHBIM
060py/loBaHUeM,aTaKKellpaBUIaMobpallleHUsICXUMUYeCKUMUBelle-CTBaM 1B
COOTBETCTBUH C MHCTPYKLUSIMH MO BBINOJTHEHHIO IPAKTUUYECKUX paboT
NOIKOHTpPOJIeMIIeIarora.

[1/1aHUPOBATHUNPOBOJUTHXUMHUYECKUHIKCIIE PUMEHTIIOU3YyYEHUIOU
OMMCaHHI0 QU3UIECKUX CBOMCTB BelleCcTB, CNOCO60B pa3/ie/leHUs
cMeceHBelleCTBIOAPYKOBOJCTBOMIIejaroraco6cy»xjeHueMIIaHapaboT
bI.

I/ICl'IOJIbBOBaTbIIpI/lelHO.HHeHI/lI/ly‘-I66HbIXBaAaHHﬁHBHpOueCCQ
UccJieloBaTeIbCKON /e TeIbHOCTUHAYYHO-IONMYJIAPHYI0JIUTEPATY Py
XUMUYEeCKOT0CO/lepXKaHus, ClIpaBOYHbleMaTepraJibl,pecypcbilHTepHETAN 0APYKO
BOoJiCTBOMIIejarora.

BoIcTpanBaTbpa3BEPHYThIENNCbMeEHHbIENYCTHbIEOTBETHICONOpOHanHpopMall
MI0M3y4e6HUKAaUCIIPaBOYHbIXMaTepHaJ/I0B,IPaMOTHO
MCI0JIb30BaThbU3y4YEeHHBIUIOHATUHHBIHANNAPAaTKyPCaXUMHUH



TemaZ2.BeniectBa
UXMMHYeCKHepeaKIu1
(15u)

ATOMBI U MOJIeKyJIbl. XMUMUYeCKHe 3J1eMeHThl. 3HaK1
(cMMBOJIBI) XUMHUYeCKUX3J1eMEHTOB.IIpOCThIE UC/I0XKHbBIE
BellleCcTBa.

ATOMHO-MoJIEKYIIpHOEYUYEeHHe.

XuMudeckas popMyJia. BaleHTHOCTE aTOMOB
XUMUYECKHX3/IeMeHTOB.3aKOHNOCMossHcmaacocmasasew,
ecma.

OTHOcHTe/IbHAst aTOMHas Macca. OTHOCUTe/IbHas
MoJleKyJIsipHasiMacca.MaccoBasiZi0/1IXMM UIeCKOro03JIeMeHTaBCcoe
JUHEHUU.

dusnyeckue ¥ XMMUYecKue siBJeHUsl. XuMuieckas
peakus.lIpusHaKMUyCI0BUANIPOTEKAHUS
XUMHUYeCKHUXpeaKIui.

XuMuveckrueypaBHEHHUS.

Tunbl XUMHYECKUX peaKLUi (coeuHEHNS],
pa3JioKeHMUs1,3aMelleHUs1,00MeHa).
3aKOHCOXpaHEHUAMACChIBEIECTB.
M.B./lomoHoco8—yuéHblii-aHYuKa0neducm.

AemoHcTpauum
dusnyeckuesBieHUs(pacTUpaHHuecaXapaBCTYNKe, KUITeHUe UKOH
JleHCcalUsBObI UT.J.).

XuMHyeckue siBJleHHd (ropeHue CBeYH, pasJioxkKeHHe
caxapa,B3auMo/ieiCTBUE CEpPHOM KUCIOThI C XJI0PU0M
6apus,pasioxkeHue ruapokcua meau(ll), B3anmogencTere
eJle3a ccepoi, B3auMo/ieicTBHe XeJle3a C PaCTBOPOM COJIU
Mezu(11)).OnbIT, WTIOCTPUPYIOIMHA3AKOH COXPaHEHUSIMACCHI.

Na6opaTtopHbleMnpaKkTuueckmepaboTol
Jla6opamopHbleonbimbl:

[Ipumeps! pusnyecKux ABJEHUN (TJ1aBJI€HHE BOCKA,
TasiHUEJIb/A).

[IpuMepbl XUMUYECKUX SABJIeHUH (IpoKauBaHUe
MeZHOMIPOBOJIOKH,B3aUMO/IeICTBHE MeJIa CKUCIOTOH).
Mozie1MaTOMOBHUMOJIEKYT

MpakTnyeckan pabota Ne3 MpusHakM NpoTeKaHusa

XVIMVI‘-leCKVIXpeaKLI,VIVI

BbiyucneHus

—_— OTHOCI/ITeIIbHOI\/JIMOJ'IeKyJ'IﬂpHOﬁMaCCbIBeLLLECTB;

—_— MaCCOB0ﬁAOHPIXPIMI/I‘IeCKOl"OC—)J’IeMeHTaHO(I)OpMyJ'IECO
€/IUHEeHHU .

[IpUMeHsTbeCTECTBEHHO-HAyYHbIEM ETO/IbIII03HAHHU S (BTOMYHCIIE
Hab6JII0/JeHUE, MO/IeIMPOBAaHUE, SKCIIEPUMEHT) U OCHOBHbIE
ONepalUUMbICIUTENBHON A TENIbHOCTH (CpaBHEHUE, KJIAacCUPUKaLUs) 115
M3y4YeHHUsIBElleCTBUXUMHUYECKUXPEAKI MM CONOPOHHAAITOPUTMUIHUCXEMY.

PacKkpbIBaTh CMBIC/I U3yYaEMBIX IIOHATHH U 3aKOHOB U IPUMEHSITh 3TH
HOHSITUSNIPY ONKCAHWUHU CBOMCTB BELIECTB U UX NpeBpalleHUH C 0OpoH Ha
IJIaH UKJII0YeBble CJI0Ba.

PaznuyaThbdU3NyeCKHEUXUM MYECKHESIBJIEHHS,00 bSICHATb UXCYILIHOCTbCTOYKH3PE
HUSIaTOMHO-MO0JIEKYJ/ISIPHOTOY4Ye HHsICOIIOPOMHAONPe1e/IeHUSIUCXEMBI.

OnpeesThIpU3HAKUXUMHUYe CKUXPEAKIIUH, Y CI0BUAUXITPOTEKAHUSI.

OGBACHATD CYLIHOCTh GU3UUECKUX U XUMHUECKHUX SIBJIEHUH C TOYKU
3peHHUssaTOMHO-

MOJIEKYISIPHOT0Y4e HUSICUCII0/1b30BaHUEMBU3YaIbHOMONOPBL

KnaccuduuupoBaTh XMMUYecKre peakLMH (110 YUCIY U COCTaBy pearupyoLmx
M06Pa3yIOLUXCS BELeCTB)COMOPOH HaCXeMBbI.

CocTaBasATb GOpMYyJibl GUHAPHBIX BELIECTB 10 BaJIEHTHOCTH U
onpezensTbBaJeHTHOCTb 10 GOpMyJIaM BellleCTB C OITIOPOH Ha aJIFOPUTM
y4e6OHbIXIeICTBUH.

PaccTaBiaTh K03$OHUINEHTHI B YpaBHEHHAX XUMHUUYECKUX PeaKLUH ¢ onopoit
HaaJIrOPUTMY4eOHBIX JeACTBUI.

CnefoBaTb IpaBUJ/aM M0JIb30BAHUSA XUMUYECKOH MOCYZ,0H U
J1abopaTOpHBIMOGOPY/J0BaHHEM,aTaKXKellpaBUIaMobpallleHUsICBEILeCTBAMHUBCO
OTBETCTBUUC UHCTPYKLMAMM 10 BbINOJHEHHUIO JIa60paTOPHBIX XHMHYECKUX
OMBITOB 0/} KOHTPOJIEMIIelarora.

Hcnosib30BaTh NpU BLINOJHEHUH Y4e6HbIX 3a/JaHUH U B
npolieccercc/ie0BaTebCKONeATeIbHOCTH
Hay4YHO-TIONYJIAPHYIO IMTepaTypy XMMHUYeCKOr'0 COZepKaHu,
crnpaBOYHbleMaTepHaJibl,pecypcbliHTepHeTano4pyKoBoJCTBOMIIEJarora.

BbicTpauBaTb pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBEThI C OTIOPOH
HavHopMalMIoM3y4eOHUKAUCIIPaBOYHbIXMaTepHa/IOB,IPAaMOTHO
KCII0JIb30BaTbU3Y4YE€HHBIMIIOHATUNHbINANIapaTKypCaXUMHUU

Pa3pen2.BaxkHelimMenpeacTaBUTe/IMHeopraHnyeckuxpemects(304)
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Tema3.Bo3sayx.Kucnopoa.
MoHAaTneoboKkcupax

(54)

Bosnyx—

cMmecbrasos.CoctaBBosayxa.Kuciopon
—3JIeMEHTUIIPOCTOE Bellle-
cTB0.030H—a/1210MpPONHASAMOJUPUKAYUSKUCA0POOa.
HaxoxxaeHue Kucaopo/ia B npupo/ie, dusnveckue u

XMMHUYeCKHeCBONCTBA (peaKL{MMOKHCIeHUs,TopeHue). Y c10BUS

BO3HUKHOBEHUS U peKpallleHUsI TOPeHUS.
[ToHATHEOBOKCUAX.
CnocobbinoayyeHusKuc10podasiabopamopuuu
npomviuwieHHocmu. [IpuMeHeHHe KUCI0pOo/a.
KpyroBopoTKuc/10pojaBIpUpPO/E.
Tensosoliagppexkmxumuveckolipeakyuu,nOHIMUEo
mepMoXuMu4eckoM ypasHeHuu, 3K30- U
3H/I0TEPMHUYECKUXPEAKLIUSX.
Tonauso(Hegpmb,y2o1bumeman).3az2psi3HeHUe803dyXa,cno
co6bl e20 npedomepawjeHust. YcusieHue
napHukog8oz203gdpexma, paspyuieHue 030H08020CA031.

AemoHcTpauumn
BsaumogeiictBue dpocdopa, ceprl U xkesesa ¢

KHCJI0pOoM (BO3MOXKHO UCIIOJIb30BAHKE BU/IE00IBITOB).

OnpezesieHe CoflepKAHUSA KUCI0pOJa B
B03/iyxe.ONbITHI, IeMOHCTPUPYIOLHE YCJIOBUS
BO3HHUKHOBEHHSI HIIPeKpallieHUs FOPeHHSI.

Nab6opaTtopHblennpaKkTuueckmepaboTbl
JlabopamopHbiiionsim:
03HaKOMJIeHHeCc06Pa3aM HOKCH/IOB.
IIpakmuyeckasipaboma:
Ne4.IlosryyeHHEKUCI0pOJa, U3yde HUeer0CBOUCTB.

BbiyucneHusi
— Mone}(y}mpﬂoﬁ MacCCbI KHCJIOPOJa ¥ 030HA Ha
OCHOBaHUUATOMHOMNMACChl XUMUYECKOTI03JIEMEHTA
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PacKkpbIBaTbCMbICIN3YYaeMbIXIIOHATHHUI PUMEHA T3 TUIIOHATUSATIPU
ONMUCAHWUHY CBOMCTB BELIECTB U UX NpeBpaIlleHUH C UCM0JIb30BaHUEM
OTOPHBIXCJIOBU KJIUILIE,

XapakTepu3oBaTh(ONUCHIBATDb)CONOPOUHANIAN, CXEMY, KDAMKYIO3ANUCD
COCTaB BO3/yXa, QU3MYECKHe U XU-MUYeCKHE CBOWCTBA KUCI0POAA,
CIIOCOOBIEronoIyYeHus, IPUMeHeHUE U3HAUYEHHE B
HPUPOJEKU3HUYEJIOBEKA.

CpasHusamb peakyuu 2opeHus u Med1eHHO20 OKUCAEHUS C
I pe/IBapUTEIbHBIMOGCYKie HeMITapaMeTPOBCPaBHEHUSI.

Co6upaThbIPUGOPBIAJANONYIYEHUAKUCI0POA(BBITECHEHUEMBO/ABIMBO3/1yXa).

Pacro3HaBaThONBITHBIMIY TEMKHUCI0POANOAKOHTPOJIEMITIEJATOTA.

Hcnosib30BaTh XMMHUYECKYH0 CUMBOJIMKY /LI COCTaBJIeHUs GOPMYJT

BellleCTB,MOJIEKYISIPHBIXYPaBHEHUHXUMHUYeCKUXPEAKI M Cy4acTHEMKHCIOP

oja.

OGBACHATD CYyL[HOCTb 3KOJIOIMYECKUX NTP06JIeM, CBI3aHHBIX C
3arpsi3HeHHEeMBO3/yXa.

CneznoBaTblpaBUIaM6€e30MacHONPa6OThIBIa60paTOPUUITPHUHUCIIOIb30BAHUUXUM
M4ecKol nocypl ¥ 060pyA0BaHU 10/, KOHTPOJIEM NleJiarora, a
TaKKelpaBUJIaMoOpallleHUsICTOPIOYUMUBELIeCTBAMUBOBITY.

l_[]laHl/IpOBaTbI/IOCyIJ_IIECTB.HHTbHaHpaKTI/IKeXI/IMI/I‘{eCKl/IESKCl'Iepl/IMeHTbI,
NPOBOAUTBHAGII0 e HHUSA,JleIaTbBbIBO/bINOPEe3Y IbTaTaM3KCIIEPUMEHTAN 0 4PYKO
BO/ICTBOMIIe/larora.

Y4acTBOBaTbBCOBMECTHONPAOOTEBIPyIIIIE.
Hcnosib30BaTbNIPHUBBINOJIHEHUHYYeOHbIX3aJaHUMUBIIPOLIECCe
UccJieloBaTeIbCKON /e TeIbHOCTUHAYYHO-IONYJIAPHYI0JUTEPATY Py
XUMHUYECKOr0Co/ieprKaHus, ClIpaBoYHbleMaTepHraJibl,pecypcbliHTepHeTanogpyKo
BO/ICTBOMIIe/larora.

BeicTparBaTh pa3BEépHYThIe NHMCbMEHHbIE U YCTHbIE OTBETHI C OITOPOH
HanHG$OpMaIUI0 N3y4eOHUKA
MCIPAaBOYHbIXMATEPHAIOBCONOPOMHAIIAH,TPAMOTHO
VCI0JIb30BaTbU3yYeHHbIAIIOHATUHHBIAAIIapAaTKYPCaXUMHUHU



Tema4.Boaopoa.
I[TIoHATHE 0 KUCJOTAXH COJIAX

(54)

Tema5.KosmmyecTrBeHHbIE
OTHOILIEHHUS B XUMUH
(44)

Bogopoa — asieMeHT U pocToe BelecTBo. HaxoxxieHue
BIPUPO/iE, PU3NUECKHE U XUMUYECKHe CBOUCTBA (Ha
MpHUMepeB3auMO/IEUCTBHS C HEMeTaJIAMU U OKCUIAMH
MeTaJlJIOB),lIpUMeHEHHE, CNOCO6BINOAYYEHUSL.

[ToHATHE OKUCIOTAXUCOJISX.

AemoHcTpauumn

[TonyyeHue, cobupaHue U paclio3HaBaHUe
BoJiopoja.l'opeHne Bofopoaa.
BsaumopeiictBueBoopogacokcugommeu(1l).

JNlabopaTtopHblennpaktuieckuepaboTbl
JlabopamopHbwliionsim:
B3auMo1eiCTBUEKUCTIOTCM e TA/IIAMH.
IIpakmuyeckasipaboma:
Ne5.TlosiyyeHHEeBOL0PO/ia, U3y Y€ HUEeEeTOCBOUCTB.

BbiyucneHusi
—_— MOﬂeKleHpHOI;‘l MaccChI BellileCTBa Ha OCHOBAaHHUH
aTOMHOﬁMaCCbIXHMH‘{eCKHX 3JIEMEHTOB

KosnyectBoBeectBa.MoJsib.MoJigspHasmMacca.3akoH
ABorazipo.MossspHBIH06BEMra30B.Pacyé TEITOXUMHUYECKUMYPABH
eHHUAM.

JleMOHcTpauusa
06pasLbIBelleCTBKOJINYECTBOM 1MOJIb.

BbiyucneHusi

— 00'bEMa,K0JIMYECTBABEIECTBATa3a0er0u3BECTHOMYKO
JINYECTBY BellleCTBaUJIU 00 BEMY;

— 06'béMOBFaBOBl'loypaBHeHI/I}OpeaKLlI/II/IHa0CHOB€33KOHaO6
BEMHBIXOTHOLLIEHUH ra30B
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PackpbIBaTh CMBIC/ U3yYaEMBIX IOHATHH U IPUMEHSATb 3TH NOHSATHUS
HPUONMCAHUHUCBOMCTB BellleCTBUUX IIPeBpaLleHUH.

XapakTepusoBaTh (ONUCHIBATh) GU3NUECKHE U XUMUYECKHE CBOICTBA
BO/I0PO/1a,CI10CO6bIETONI0/yY€HHS, IPUMEHEHHECONIOPOHHANJIAH, KPATKY03all !
Ch,

CXEMY.

Co6upaTbnpu6OpAIAI0SYIeHUSIBOA0POAACHCII0Ib30BaHHEMBU3YaIbHOWONOP
bl

Hcnosib30BaTh XMMUYECKYH CUMBOJIMKY /LIl COCTaBJIeHUs] GOpPMYJT
BelleCTB,MOJIEKY/ISIPHBIX YPABHEHUH XMMHUUYECKHUX PEAKLIUH C yYacTHEM
BOJI0pPO/Ia CONOPOIHAAITOPUTM.

CnenoBaTbIpaBUIaMbe30MacHONPA6OTHIBIA60PATOPUUNPUUCIIONb30BaHUUXU
MHUY€eCKOH OCY/bl U 060pY/J0BaHUS M0/l KOHTPOJIEM NleJjarora., a
TaKXXelpaBUJIaMOoOpaLeHUSICTOPIOYUMHU BEIeCTBAMHUBGBITY

H]IaHl/IpOBaTb H OCylIeCTBJIATH Ha IPAKTHKEe XUMUYECKUE
3KCIIepHUMEeHThI,IPOBOJUTh HAGJII0/IeHYS, [leJIaTh BbIBO/IbI 110 pe3y/ibTaTaM
3KCIepUMeHTa MO/IPYKOBO/ICTBOM I1e€J]arora ¢ 06Cy>KJeHUeM IJ1aHa paboThl, C
UCI0JIb30BaHHEM KJIUILE.

Y4acTBOBaTbBCOBMECTHONPAGOTEBIPYIIIIE.

HJIaHl/IpOBaTb U OCYIIECTBJIATH Ha NPAaKTUKE XUMUYECKHEe
3KCIePUMEHTBLIIPOBOAUTbHAGIII0JeH s, e IaTbBbIBO/bIOpe3y b TaTAMIKCIIEp
HUMeHTa.

Y4acTBOBaTbBCOBMECTHOUPAOOTEBTPYIIIE

PackpbIBaTb CMBIC/I U3y4aeMbIX TOHATUH U IPUMEHATb 3TH MOHATHUA, a
TaKXeU3y4yeHHble 3aKOHbI U TEOPHUH /1JIs pellleHUs pacyéTHbIX 3aay C
MOMOIIbIONIeIarora.

BBbIYHCIATD MOJIAPHYIO Maccy BellleCTB; KOJIMYECTBO BellleCTBa, 06 bEM
rasa,Maccy BelLlecTBacoropoi Haobpa3el,HapopMyJibl;

[IpoBogUTEPACYETHIIOYPAaBHEHUAMXUMUYECKUXPEAK M CONOpoiHa
06paseL,aJropuTMyde O HbIXAe HCTBUM:KOINYECTBa,00'b€Ma,MaCChIBELECTBAIIO
U3BECTHOMY KOJINYECTBY, 06'b€MY, Macce peareHTOB WX NPOAYKTOBPeaKIUH.

BbicTpauBaTh pa3BEépHyThIe MMCbMEHHbBIE U YCTHBIE OTBETHI C OIIOPOH Ha UH-
dopmanon3yyebHUKauCIpaBOYHbIXMATEPHUA/IOB,PAMOTHOUCIIOIb30BATb U3Y
YeHHBbINNOHATHHHBIHANIapaTKypCaXMMUUCIIOMOLbIONIeAArora.



Tema 6. Boaa.

PactBopslLIloHaTue
OCHOBaHMSX(54)

06

BOAa,EECOCTaB,CTpoeHI/Ie,MOJ'IeKyJ'IbI.CDI/I3I/I‘{ECKI/IECBOI‘/‘ICTB3BO,£U)I.

AHanuzucuHmes —memodwblu3y4eHUs1cocmasasoobi.
XHUMHUYeCKHEeCBOMCTBAaBO/bI

(passioxeHMe, peaKk IUMCHATPUEM,0KCHAOMKAIIBI U, 0KCUIOMCED

bl IV.

CoctaBocHOBaHUU.IIOHATHEOOUHAMKATOPAX.

Boda kak pacmeopumes. PacTBopbl. Pacmsopumocms
seuwjecmessode.

HacwlueHHble u HeHacblweHHble pacmeopbl. MaccoBast
JloJIsIBelllecTBa B pacTBOpe.

Poavpacmeoposenpupodeusicuzrudenoseka.Kpyzosopomaodsie

npupode.3arpsi3HEHUEN PUPOAHBIXKBOA.OXpaHa
HMOYHCTKANPUPOJHBIXBO/.

AemoHcTpauumn

JJIEKTPOJIM3 BO/Ibl; CUHTE3 BO/Ibl; B3AUMO/IeICTBHE BOJIbI
cmeTtassiaMu(Na,Ca) (BO3MOXKHO HCII0/Ib30BaHUE
BH/leOMaTepHasoB).
PacTBopeHMeBelecTBCPa3IMYHORPACTBOPUMOCTBIO.
HccnetoBaHUEepacTBOPOBKUCIOTHINEI0YEHUCITOMOIIIbIOUH
JUKaTOpOB.

Nab6opaTtopHblennpaKkTuueckmepaboTol
IIpakmuueckaspaboma:

Ne 6. [IpurotoBJieHHe PaCTBOPOB C OIpe/ieIEHHON
MacCcoBOH10/1eiPacTBOPEHHOTOBELECTRA.

BbiyucneHusi
— C UCIIOJIb30BaHHWEM INOHATHA «MaCCOBad A0Jid BelleCTBa
BpacTBOpE»
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PackpbIBaTh CMBIC/ U3yYaEMBIX IOHATHH U IPUMEHSATb 3TH NOHSATHUS
HPUOIMCAaHUHUCBOUCTBBELLECTBUMXIIPEBPALLEHUHCIIOMOLIbIOIIEIAToTa.

XapakTepusoBaTbPpU3NIeCKUEUXUMHUUECKUECBOMCTBABO/Ibl,eEPOIbKAKPACTBOD
UTEJIS BIPUPOAHBIXIIPOLIECCAXCONOPOHHAIIAHUCKXEMY.

CocTaB/ISITbYpaBHEHUAXUMHUYECKUXPEAKIMHACYYaCTHEMBO/BICOIOPOHHACXEMY.

OGBSACHATD CYLIHOCTb 3KOJIOTMYECKHUX IPOOGJIEM, CBSI3aHHBIX C
3arpsi3HeHUEMIIPUPOAHBIXBO/,CII0CO6 BIOYUCTKHUBOABIOTIIPUMECEH,MEPBITOOX
paHEeBOAOT3arpsi3HEHUSNOC/IEN PeIBaPUTEbHOIOCTPYKTYpPUPOBaHUSIMATEPH
aJa.

[1J1aHUPOBATHUOCYIECTB/IATbHAN PAKTUKEXUMUYECKHEIKCIIEPUM EHTHL,IIPOBOIU
Th Ha0OJIIO/JIEHUS, 1e/1aTbBbI-
BO/IbINIOpPE3YJ/IbTaTaAM3KCIIEPUMEHTAIOAKOHTPOJIEMITE/[arora,CUCI0JIb30BaHHEM
KJIMLIE.

CnenoBaTbIpaBUIaMbe30MacHONPa6OThHIBIA60PATOPUUIIPUHUCIIOIHE30BaHUUXU
MHUYEeCKOHNOCY1bIM 060py/10BaHUs TOJKOHTpOJIEMIIelarora.

HpOBOL[l/ITb BbIYHCJIEHHUA C IPUMEHEHUEM ITOHATUA «MaCcCoBad 0JiA BelleCcTBa
BpacTBopex»C onopoit HahpopMyJIbl.

I/ICl'IOJIbBOBaTbHpHBblHOJlHeHI/lI/ly‘-IGGHbIXBaAaHHﬁHBHpOueCCQ
UCCJIeI0BATe/IbCKON/IeITEIbHOCTUHAYYHO-
NONyJAPHYJUTEPATYyPYXUMHUYECKOTr0COAe pXKaHHUA,ClIpaBOYHbIeMaTepHraJl
bl,pecypcblMHTepHEeTaNno/1pyKOBOACTBOMIIEAArora.

BbicTpanBaTbpa3BEPHYThIENHCbMEHHbIEMYCTHbIEOTBEThICONOPOHHauHpopMall
HI0M3y4e6HUKAaUCIIPaBOYHbIXMaTepHaJ/I0B,IPaMOTHO
MCI0JIb30BaTh U3y4YeHHbIN NOHATUHHBIN annapaT Kypca XUMHH
nocJ/ienpe/BapuTe/IbHOro CTPYKTYPUPOBAHUA MaTepHaJa



Tema 7. OCHOBHBbIE
KJIACChIHEOPraHU4eCKHX
coeIUHEeHUI

(119)

KnaccudukanusiHeopraHuuecCKUXcoeJUHEHUH.

OKcH/IbL: COCTaB, KJaccuduKanus (OCHOBHEIE,
KHUCJIOTHBIE,aMbomepHble,Heco1e06pa3yowueHanpumMepeokcud
ayaaepodall u okcuda azoma I, HoMeHKAaTypa. [losyueHue
OKCH/I0B(B3aMMOAENCTBMECBOAOMN, KNCNIOTaMU, LLLeSI04aMM).
OcHOBaHUS: COCTaB, kJaaccudukanus (1ea09u
MHepPacTBOPUMbIEOCHOBaHMS ),HOMEHK/IATypa.

KucnoTsl: cocTaB, Kiaccupurkalys, HOMeHKIAaTypa,
dusnveckueuxuMuYecKre CBONUCTBA (B3aUMo/ieiCTBUE
COCHOBHBIMH
OKCHU/IaMHUCOJISIMUHATIPUMEPECOITHOHUCEPHOUKUCIOT),
€noco6bIno1yveHus.PA1aK THBHOCTUMETAJJIOB.
Coutv(cpeiHUE ) :HOMEHKJIATYPa,CnOCOObINOIYYeHUs],
B3aHUMO/Ie ICTBUECO/Ie HiCMETA/IIaM U, KUCI0TaM U, 111eJI04aM UK COJIST
MHU.

'eHeTHYeCKasiCBA3bMEXK/[YKJ/IaCCAMUHEOPTraHUYECKUX
coe/luHeHUM. [eHeTUYeckue psAAbL [loHSATHE 00
aMCI)OTeprlXI‘I/lLLpOKCI/lL[aX Ha nNpyMepe HMHKa U aJIIOMUHUSA.
XUMUYeCcKHeCBONCTBA- B3aUMOIeHCTBYE
CKHUCJIOTAaMHUUILEI0YaMU.

PasnoxeHuenpruHarpeBaHuU.

AemoHcTpauumn

06pasLblHeOpraHuYecKHUXBelle CTBPa3INYHbIXKIaccoB.BaanMo
JleficTBUe pacTBopa cepHOU KHCI0ThI ¢ okcugommeau(11).
PeakyusHedTpain3anuu.
BbITecHeHHeOoJHOrOMeTalJIaipyTMMU3PACTBOPACOJIH.

Na6opaTtopHblenMnpaKTuueckmepaboTol
JlabopamopHbleonbimbl:

B3zauMo/ieficTBHE KHCJIOT C
MeTasnamu.llonydenue
HepacTBOPUMBIXOCHOBaHHUH.

B3auMogelicTBHe HepacTBOPUMBIX OCHOBaHHUM €
KHCI0TaMu.Pa3ioxe HUEruapoKcuaa
Menu(ll)mprnarpeBaHum.
IIpakmuueckasipaboma:
Ne7.PemeHuesakcnepuMeHTaIbHbIX3aJaun1oTeMe« OCHOBHBIEK/IAC
CbIHEOPraHUYECKUX COeJUHEHU .

Bbi4yucneHus
—II0ypaBHEe HI/IHMXI/IMI/I‘{ECKI/IXpeaKLU/II‘;I

OrnpeieNIeHHeOCHOBHBIXKIIACCOBHEOPTaHHYECKHUX COCAMHEHUHIIONIA0IIOHY.
CocrapieHHECXeMCTPOCHHUOCHOBHBIXKIIACCOBHEOPTaHHYECKHUX COCIMHEHNTHA0OCHOBEOIT
pezeneHus.
CocrapieHrepopMyII0CHOBHBIXKJIACCOBHEOPTaHMYECKUX COSIMHEH UHHA3BIBAHUECHXIIO
MEXIyHapOJHONHTPHBUAIEHOHHOMEHKIIATYPECUCTIONB30BAHHEM
ONpeeIeHUSNTaOIHIBIPACTBOPIMOCTH.

KnaccudunupoBanue n3y4aeMbIX BEIECTB [0 COCTaBY H CE0UCMEAM C OIOPOH
HAOMPEIeIICHUS,CXEMBIUTA0HIY PACTBOPHMOCTH.

CocrapieHre TaOIHIbl TCHETHUECKHX PAIOB U cXeMbl «I eHeTHuecKast
B3aHMOCBSI3bOCHOBHBIX KJIACCOB HEOPTaHUYECKHX COCAUHEHHUI» T10]] PYKOBOACTBOM
negarora. IIporHo3upoBaHie CBOMCTB BEIICCTB HAa OCHOBE OOIINX XUMHYECKUX
CBOWCTBH3YYECHHBIXKIIACCOB, PYIIIBEILIECTB,KKOTOPIMOHHOTHOCSTCSACHCITIONB30BAHHEMC
xeMbl « eHeTHYeCKasi B3aUMOCBSI3b OCHOBHBIXKIIACCOBHEOPT'aHIMYECKUX
COEIMHEHNI»TOIPYKOBOACTBOMIIEIArora.
CocraBieHHEMOJIEKYISIPHBIX ypaBHEHUH PEaKIIHH, HILTFOCTPUP YIOIIIM X X HMHYIECKHECBON
CTBa M3yYECHHBIX KJIACCOB U CNOCOObI NOIY4eHUs BEIECTB H3yYSHHBIX KIIACCOB,IPYII,

a TaKxKe MOATBEPKIAIOIIMX TCHETHIECKYIO B3aHMOCBS3b MKy HUMH,
COIOPOHHaBEePOATBHYIOCXEMYB KaueCTBE3PUTEILHONOMOPEL.
CocrapieHHEMOJIEKYISIPHBIXyPABHEHHHPEaKIIMHATIOCX eMAMCITPE IBAPUTEILHBIMOOCY KT
€HHEeMBBIOOpapearupyoIHXBEIIEeCTB.

BblunciieHHe 10 ypaBHEHMSIM XHMMUYECKUX DEakUMi KONMdecTBa, 00bEMa,
MacChIBEILIECTBATIOKOIMYECTBY,00bEMY, MacCepear eHTOBIINIIPOAYKTOBPEAKIIUHUIT
0AJITOPUTMY.
ITnaHUpOBaHUEHOCYILIECTBICHUECHANIPAKTHKEX UMUYECKOT 09KCIIEPUMEHTaHHAOTIO ICHHS
HOJ PYKOBOJCTBOM yUHTEJS.
DopMyITHPOBAHHEBBIBOAOBIIOPE3YIbTATAMIKCIICPUMEHTAC
HCII0TB30BaHUEMOIOPHBIXCIIOB.
DopMyITHPOBAHUECIIOMOILIBIOTIE AT Or AU BBITIOJIHEHUETPABIIIOE30I1aCHOHPabOThIBIA00D
ATOPHUNPUUCIIONB30BAaHUHX IMHYECKOMIIOCY IBINOOOD Y IOBAHHSL.
Vcrnonp30BaHUEIPHBBINOTHCHUNYIeOHBIX3a TaHUIUBIIPOLIECCE

HCCIIeJOBATENBCKON JEATEIBHOCTH HAYIHO-IIOMYIISIPHOI JIUTEPATypPhI

XHMHYECKOTr 0COIEPIKaHHS, CIPaBOYHbIEMATePUaIbL, pecypchiIHTepHEeTa, 0OCYIIIECTBICHHE
BBIOOPANOAPYKOBOACTBOMIIEAATOTa.

BricTpanBanue pa3BEPHYTHIX MMCBMEHHBIX U YCTHBIX OTBETOB € OMOPOi
HauH(POPMALMION3YIeOHNKANCTIPABOYHBIXMATEPUAIIOB, [PAMOTHOCHCIIONb30BAaHHEH
3YUEHHOTO MOHITHIHOTO ammapara Kypca XMMHH ¢ HCIOIb30BaHHEM
IUTaHa,0lOPHBIXCIIOB, AITOPHTMA.

Paspen3.llepunoandeckuiisakoHullepuognyeckasicucreMaxuMuieckuxsieMeHToB/l.U.MeHaeneeBa.
CTpoeHueaToMOB.XUMHUYeCKasICBA3b.OKNC/IMTE/IbHO-BOCCTAHOBUTeE/IbHbIepeakuum (154)
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Tema8.MepuroguuecknitaakoHun
epuoauyecKasn
CUCTEMAXMMUYECKUXI/IEMEHTOB
A. U. MeHaene-eBa.
CrpoeHuneatoma(7y)

[TepBbIeNONbITKUKIACCUPUKALUUXUM MU ECKUXIJIEMEHTOB.
[ToHATHEeOrpyNNaxcxXoAHbIX31eMeHTOB(1eJI0UHbIe U
11eJI0YHO3eMeJIbHbleMeTaJl/IbL,raJIore Hbl, IHEPTHbIEras3bl ).
IsnemeHmubl, Komopble

obpasyromam@pomepHbvleokcudbiuzud

POKCUdbL.

[TepuoaudeckuiizakoHullepuoan-dyeckascucreMa

XUMUYeCcKUX 371eMeHTOB /I. U. Menzeneesa. [lepuogpi,
rpynnbLIoArpynnbL.OU3nYecKUi CMbIC TOPSIAKOBOrO
HOMepasJ/ieMeHTa,HOMePOB NIePUOAAUTPYIIIbI.
CtpoeHueaToMoB.CocTaBaTOMHbIXAlep.M30monbi.
Jy1eKTpOoHBL.CTPOEHHE3IEKTPOHHBIX060/109€KaTOMOBIEPBHIX20
XUMHUYecKHxaeMeHToBIleproryecKkoicUCTEMBI
JA.UMenpeneena.
XapaKTepUCTUKaXMMHYeCKoro3jieMeHTanoeromnosoxenuiosllepu
oaudeckoucucteme/l.U.MeHzeeeBa.

3akoHoMepHOCMU U3MEHEHUSs1 caolicma 3/1eMeHmos
Ma/1bIXNepuodos U 21a8HbIX N002pynn 8 3a8UCUMOCMU Om
amoMmHozo(nopsidkosozo)Homepa.
3HaueHuellepuoduyeckozosakoHaullepuoduyeckolicucmemvlxumu4

eCKUX2./1eMeHMOo80151pa3suUMusiHayKUUNpaKmuKu.
J.U.MeHdenees—yuéHblil,nedazo2uzpaicoaHuH.

AemoHcTpauumn
KopoTkonepurosHas U JJIMHHOIlepHUOUIHas
dopmbillepuonyecKod  CUCTEMBI  XHMHYECKUX

anemeHToB/|.U. MeH e ieeBa.
O3HaKOMJIeHHeCcOOpa3LiaMUMeTaJIOBUHEMEeTAJLIOB.

Na6opaTtopHbleMnpaKkTuueckmepaboTbl

JlabopamopHbiiionsim:

B3auMogelicTBre rMpPOKCH/A LIMHKA C pacTBOPaMU KUCJIOT
UIIe09e
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PackpbIBaTbCMBIC/INIEPHUOJUYECKOT03aKOHAN0APYKOBO/CTBOMIIEAATOTA.

[ToHMMaTbCy1eCTBOBAaHHUENIEPUOJUYECKOH3aBUCUMOCTUCBORCTBXUM MY ECKHUXIJT
€MeHTOB (U3MeHEHHUE PaZI1yCOB aTOMOB U 3JIEKTPOOTPULIATESILHOCTH) U
UXCOeJJUHEHUH OT I0JIOXKEeHUS B IepUOUYECKO CUCTeMe U CTPOEHHs aToMa
CHCII0/Ib30BaHUEMCXeMH Ta0IHIL.

YcTaHaB/IMBaTbCBA3bMEXK/IYTI0/I0KEHeM3/IeMeHTaBIepUOJUueCKOHCUCTEMEUCT
poeHHeMeroaToMa (cocTaBU3apaAAaApa,061eeqrcIo 31eKTPOHOBU
pacmpe/ie/IeHHeUXI03J1eKTPOHHBIMCJI0SIM ) 1006 pa3sLy.

[IporHo3upoBaTh XapaKTep U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX COE/JUHEHUH
norpynnamunepuogamllepruonyeckoi CHCTEMBICTIOMOLIbIONIE/IArora.
XapaKTepu30BaTh XUMHUYECKHE 3JIEMEHTBI IEPBBIX TPEX MIEPHUO/IOB,

KaJlus, KasbldsanouxmnosoxeHuwoBllepuoandeckoiicucreme . U.MeHniesiee
Ba.

CnenoBaTh NpaBUIaM 6e30nacHON paboThl B J1JabopaTOpUH NPU
HCI0/1b30BAaHUUXHMHUYeCKOHIIOCYIbIM 060PYJ0BaHHUS
IOJKOHTpOJIeMIIeiarora.

BoIcTpanBaTbpa3BEPHYThIENNCbMEHHbIENYCTHbIEOTBETHICONOpOHauHpopMall
MI0HU3y4ye6HUKaKCIIPaBOYHbIXMATe PUAJIOB,I'PaMOTHO
UCIO0/1b30BaTh U3y4YeHHbIN MOHATUHHBIN aNlapaT Kypca XUMHUU
II0C/IECTPYKTYPHUPOBAHHs MaTepHaJiac UCI0/1b30BaHUEMKJIHIIE.

HWcnosib30BaTh NpU BBINOJHEHUH yUe6GHbIX 3aJaHUH TEKCThI yueOHUKa
N0C/IeCTPYKTYPUPOBaHUAMaTepUasla,cipaBoyHbleMaTepualbl([lepruoguyecky
10
cucTeMyxuMudeckuxaeMeHToB/..MeHeieeBa, TabGIULy pacTBOPUMOCTUKHUCIIO
T, OCHOBaHUH U COJIEH B BOJIe, 3JIEKTPOXUMUYECKUH PsJL
HaIpspKeHUIMETaIlIoB).

Hcno/ib30BaThbNPHBBINOJIHEHUNYYeOHbIX3aJaHUUBIIPOLIeCcCe
HCCJIeIoBaTeIbCKON /e TeIbHOCTUHAYYHO-IONYJIAPHYI0JIUTEPATY Py
XUMUYECKOT0Co/leprKaHu s, ClIpaBOYHbleMaTepraJibl,pecypcbliHTepHeTaNnogpyKo
BO/ICTBOMIIe/iarora



Tema9.Xumunueckaacsasb.0
KUCNUTENBbHO-
BOCCTAaHOBUTE/IbHblepeaKLmn
(84)

9 KJIACC

AsekmpoompuyamenbHOCMb AaTOMOB XUMHUYECKUX
3/1eMeHTOB.XUMHYecKasi CBsA3b (MOHHAsl, KOBaJIEeHTHAsI

NoJISIpHas UKOBaJIEeHTHAsIHEOJISpHas).

CTeneHbOKUC/IEHUS.

OKHCIUTEbHO-BOCCTAHOBUTEIbHbIE peakLiuu (OBP).
[IpoueccblOKHC/IEHUAAMBOCCTAaHOBIeHUA.OKHC/IMTETMUBOCCTAHO
BUTeEJIU.

AemoHcTpauumn
OKUCAMTENbHO-BOCCTAHOBUTE/IbHBIE PEAKIUU:
ropeHue,peakuupasioKeHUs, CoeJUHEeHUS

(2 yBHenem0,Bcero 68 4,M3HUX44—pe3epPBHOE BpeMsl)

PacKpbIBaTb CMbIC/ U3y4aeMbIX MOHSATHH M0/, PYKOBO/[CTBOM

nejarora.Onpe/ie 1T TbBUAXUMUYE CKOUCBSA3UBCOEJUHEHUUCUCIOIb30BaHUEM CXEM.

OnpeaensiTbCTeNEHbOKUCIEHUSIXUMHUUECKOT03JIEMEHTAaN0)OpPMYJIeerocoeiuHe
HUS C UCII0JIb30BAaHUEMAITOPUTMA.

OnpefenisiTh 3/71EMEHT (BELECTBO) — OKUCIUTEJIb U 3JIEMEHT (BELIECTBO) —
BOCCTAaHOBUTEJIb.

OGBACHATBCYIIHOCTBIIPOLIECCOBOKUCIEHUSIMBOCCTAHOBIIEHHUS.

CocTaBJIAITh 3/IeKTPOHHBIHN 6aJlaHC € YYETOM YUC/IA OTAAHHBIX U
HPUHATBIX3JIEKTPOHOB.

CocCTaBJIsITh ypaBHEHHE OKUCJIUTEbHO-BOCCTAHOBUTE/IbHON peaKIi i
H0aJITOPUTMYPa360paOKUCIUTENbHO-BOCCTAHOBUTEIbHOMPEAKI MU,

Hcnosib30BaThbIPUBHINOJIHEHUNYYEOHBIX33JaHUUTEKCThIYYeOHUKANIOCTIECTPYKTY

pUpoBaHUsIMaTepHUaJsa,clipaBoYHbleMaTepHuaJbl(epruoJuyecKyto
cucTeMyxuMudeckuxaeMeHToB/[.M.MeHeieeBa, Tab MLy PacTBOPUMOCTUKHUCIIOT,
OCHOBaHUH U coJiell B BOJIe, 3JIEKTPOXUMUYECKUH psiJi HanpshkKeHUMeTas10B).

MpumepHbleTeMbl,
packpbiBalowme AaHHbIN
pasgennporpammel,

M KOIMYECTBO 4acoB,
OTBOAMMOEHaNXU3y4yeHue

OcHoBHOecogepKaHue

OCHOBHbIEBUAbIAEATENLHOCTH
obyualowmxca

Paspenl.BemecTBo uxumMudeckue peakuum (174)
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IloBTOpEHUeE U
yry6JieHue3HaHU |
OCHOBHBIX pa3jeI0BKypca8
KJIacca

HepI/IO,ELI/I'{ECKI/lﬁ 3aKOH. l'[epno;mqecxaﬂ CcucremMa
XI/IMI/I‘{ECKI/IXBJ'IEMEHTOBA.I/I.MEHAEHeeBa.CTpOQHI/IeaTOMOBBaKOHO
MEpPpHOCTUB UBMEHEHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB IMepBbIX
Tpéxnepuoaos,}canuﬂ,}canbuuﬂuux

XapakTepu30BaTb XUMHUYECKUE 3JIEMEHThI IEPBBIX TPEX MEPHUOAOB, KaTUs
MKaJblYs 110 UX NoJIoKeHUIo B [lepuoanyeckoit cucteme /I. U. MeHeneeBa
CONOPOMHAAJTOPUTM.

KnaccudunvpoBaTbMHa3bIBaTbHEOPraHUUECKHUEBEILleCTBAU3YYE HHBIXKJIACCO

(54) COeJJMHEHUH B COOTBETCTBHH C OJIOKEHUEM 3JIEMEHTOB BCOIIOPOMHACXEMY, Tab/IMLyPAaCTBOPUMOCTH.
BIIEPHO/INYECKONCUCTEMEUCTPOEHUEMUXATOMOB. OnuchIBaTh 001ME XUMHUYECKIE CBOKWCTBA BEILECTB PAa3/IMYHbIX
KrnaccupukanussMHOMeHKJIaTypaHEOPraHUYeCKUXBELECTB( MEXAY KJIaCCOB,IIOATBEPXK/AATh CBOMCTBA IPUMEPAMU MOJIEKYISPHbBIX
Ha-poAHasiUTPUBHAJIbHAS). XUMUYECKUECBOHCTBA yPaBHEHUHXUMUYECKUXPEAKL U C OTIOPOHHA CXEMY.
BellleCTB,0THOCAIIUXCSIKPA3/IMYHbIMKJIACCAMHEOPraHUYe CKUXCOEe/] OnpenensiTe BUJ XUMUYECKOH CBSI3U U TUI KPHUCTA/UIMYECKOU
WHEHUH, UXreHETUYECKAsICBA3bHEOPraHUYeCKUXBEILECTB. peléTKHBEIeCTBaA C OIOPOH HacxeMy.

CTpoeHUeBelECTBA: BUABIXUMUYECKOUCBA3UUTHIIBI [IporHo3upoBaTh CBOKWCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOEHHS
KPHUCTA/LJIMYECKUX PEIIETOK. 308UCUMOCMb C80LicCME geujecms om nocjenpeABapUTeIbHOropas6opa.
uXcmpoeHusl. BbIcTpanBaTbpa3BEPHYThIENNCbMEHHBIEMYCTHBIEOTBETHICOIOPOHHAUHPOPM
JeMoHcTpanuu alMIOM3y4e6HUKaUCI PAaBOYHbIXMATEPHAJIOB,IPAMOTHO
1. MozesiMKpUCTa/l/INYe CKUXPEelIETOKHEOPraHMYeCKHUXBEECTB. MCI0JIb30BaThU3y4YeHHbINIOHATUHHBIHANNapaTKypPCaxUM U H.
2. KopoTkonepuoaHassuJIMHHONEPHOAHAsAGOPMBI HWcnosib30BaThIPHBHINOIHEHUNYYe6HbIX3aJaHUHUBITpOLiecce
[Tepyo4ecKoi CUCTeMbl XUMHUYECKUX UCCJIeloBaTeIbCKOM JIeATeIbHOCTH HayYHO-NONYJIAPHYIO
aneMmeHTOB/I.U. MeHzienieeBa JIUTePaTypPyXUMHUYeCKOT0CO/ieprKaHUA,ClIpaBOYHbleMaTepUaJibl,pecypcbiv
HTEpHeTa
[I0JIPYKOBO/ICTBOMIIEJArora.

Tema 1. Knaccudukanysa XuMU4ecKux peakLiMi 1o pa3JnyHbIM PackpbIBaTb CMBIC/ U3y4aeMbIX TOHATUH U IPUMEHATb 3TH NOHATHUSA

OCHOBHBIE3aKOHOMEP NpHU3HaKaM(1o4MCJly HCOCTaBY NPUONMCAHUHUCBONCTB BellleCTB MMX peBpalleHUH.

HOCTUXMMHUYECKHX y4aCTBYIOLIMXBPeaKIMMBEIeCTB, N0 KnaccudpunnpoBaTbxUMHUYeCcKHe peaKI MMIIOpa3JInYHbIMIPU3HAKAM.

peaknmii(4u) mensi080Myapexkmy,nousmeHeHuOCmeneHelioKUCAeHUsIXUMU4eckux | YCTaHaBJIWBAaTb3aBHCHMOCTbCKOPOCTUXUMHUYECKOHPeaKI[MUOTPa3IndYHbIXdak

3/1eMeHMo8, N0 06PaAMUMOCMU, N0 y4acmurKama usamopa).

IK30- U 3HdomepMuyecKue peakyuu, mepmMoxuMu4ecKue
ypasHeHus.[Tonamueockopocmuxumuyeckotipeakyuu.[loHssmueoz2om
O2eHHbIXU2emepozeHHbIXpeakyusax.[lonsamue 0606pamumbix

U HeObpPamMuUMbIX XUMUYecKux peakyusix. [lonamue o
XumuyeckompasHosecuu. Pakmopbl, ausrOUjue Ha CKOPOCMb
XUMUYECKOUPeaKyuuunoa01eHUeXumMu1ecko20pasHo8ecusl.
OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE PeaKI U1
(31eKTPOHHBINGAIAHCOKUCIUTEIBHO-
BOCCTAHOBUTEJIbHOMpeaKIuu).

JeMoOHCcTpauuu

1. 3aBUCHMOCTbCKOPOCTUXUMUYECKONPEaKIIMUOTPA3IUIHBIXD
aKTOpOB.

2. Bo3pelicTBHeKaTaIM3aTOPAHACKOPOCTbXUMUYECKOMPEAKI M H.
3. [I[puMepbIHEOOPATUMBIXHO6 PATUM bIXPEAKI[ M.

4. CMellleHUepaBHOBECUSAXUMHYECKOUPeaKI 1.

BuruuciaeHus

KOJ'II/I‘leCTBaBeLL[eCTBa,O6'béM3PIMaCCpreaFeHTOBI/IJII/Il'IpOIL[yKTOBl'IO
YPaBHEHUAM XI/IMI/I‘{GCKI/IXpeaKLII/II\;I

TOPOBINOAPYKOBOJCTBOM y4YUTEJIA.
[IporHo3upoBaTh BO3MOKHOCTH IPOTEKAHUsI XMMUYECKUX NpeBpalleHUH
BPa3/IMYHBIXYCJI0BUAKIIOC/IENpeiBAPUTETIbHOMPAOGOTHI.
Onpeie/11Th OKUCJIUTEb U BOCCTAHOBUTEJIb B
OBP.CocTaB/ATh 3/71eKTPOHHBIMNGAIAHCPEAKLI U H.
[Ipor3BOAUTHBBIYUCIEHUATOXUMHUYECKUMYPAaBHEHUAMIIOATOPUTMY.
BbicTpanBaTbpa3BEPHYThIENNCbMEHHbIEMYCTHBIEOTBEThICONOPOHHAUHPOPM
alMIOU3y4e6HMKAaUCI PaBOYHbIXMATePHAJIOB,IPAaMOTHO
MCI0/Ib30BaTh U3y4YeHHbIN MOHATUHHBIN alllapaT Kypca XUMUHU
Hoc/enpe/BapuTebHOTO CTPYKTYPUPOBAHUs MaTepHasa.
Hcnosib30BaThbNIPHBBINOIHEHUNYYeOHbIX3aJaHUMUBIIPOLIECCe

HCCJIeI0BATENbCKOM JIeATeIbHOCTH HAyYHO-TIOMYJISAPHY IO
JINTEPATyPYyXUMHUYECKOT0CO/eP>KaHHA,CIIPaBOYHbIeMaTepHaJIbl, pecypchIHT
epHeTaNoCJeKOHCYIbTallUH CIIeZJarOroOM.
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Tema 2.
J/IeKTPOJIUTUYECKASAUCCOL,
vanus.
XuMH4YecKuepeaKMMBpacTB
opax

(84)

Teopusi 3JIEKTPOJUTHYECKON [UCCOLUALMH. IJIeKTPOJUTHI
HMHEe3JIEKTPOJIUTHI. KaTuoHnsi, AHHUOHBL. MexaHuzm
duccoyuayuuseujecme ¢ pazAu4HbLIMU 8UJAMU XUMUYECKOU
cB8s3U. Cmenenbduccoyuayuu. CuibHbIEU
c/1a6ble31eKTPOJIUTHI.

Peakuuy HOHHOTO 00MEHa, YC/I0BUsI UX NPOTEKAHUS.
HoHHbleypaBHEHUSIPpEAKIUH.

XUMHYecKHe CBOMCTBA KUCJIOT, OCHOBAaHUH U COJIEH B
CBeTelNpe/CTaBJeHUH 06 3JIEKTPOJUTHIECKON AUCCOLUAIUH.
CpepapactBopa.lloHATHEOTUAPOIU3ECOIEN.
KauecTBeHHbIEpEAKIMMHAKATHOHbI
HMaHUOHBI:XJIOPUJA-,6POMUJ, U03U /-, CYyIbdaT-,KapboHaT-,
CUJIMKAT-($OoCchaT- aHUOHBI, TUAPOKCH/I-UOHBIKATHOHBI
aMMOHUS,MarHus,KalbLI1s,aJIOMUHHS, XKeJsle3a2+,3+,1IMHKa,
NPUCYTCTBYHOILIMEBBOAHBIXpACTBOPAX..

JleMoHCcTpanuu

JeKTpUdeckasi MPOBOJUMOCTb PACTBOPOB BELIECTB;
JABHUXXEHHUEHOHOBB 3JIEKTPUYECKOMITIOJIE.

OnbITHI, WIIOCTPUPYIOLIME IPU3HAKU IPOTEKAHUA
peakIMANOHHOI0 06MeHa.
OneIThINOONpE/e/IeHUI0CpeibIBpaCTBOPaxcoJie i (X/10puAaHaTpHs,
KapOOHaTaHATPUS, XJIOPUAALMHKA).

JlaGopaTopHble U

NPaKTU4YeCKNePaGoThI

JlabopamopHbiiionsim:

Ne8Peaknuy HOHHOTO 06MeHa B pacTBOpax
asekTpoanToB:cynbdaTta menu(1l)
WIIE/109M,KapOOHATaHATPUANCOJITHONKUCIOTBI, PeaKUsl
HeUTpaM3aLUUMeXIyTUAPOKCULOMKAINANCOJNTHONKUCTIOTOH.
Ne9.KauecTBeHHblepeaKLuMMHanOHbIBPaCcTBOpE.

IIpakmuueckasipaboma:
Nel.PemeHueskcnepuMeHTa/IbHbIX3aJaulI0OTEME.

Buruuciaenus
—I0ypaBHEHUSIMXUMHUYECKHUXPEAKIUHI

PackpbIBaTbCMbICIN3Y4aeMbIXIIOHATHH,aTAKKECMbICITEOPUUAJIEKTPOJIUTHYE
CKOHMCCOLMAIIMMCONIOPOX HaCXeMBbl.

OGBACHATBIPUYUHBIAJIEKTPONIPOBO/]-
HOCTHBO/IHBIXPACTBOPOBCIIOMOIIbIONIEATOra.

CocTaBJIsITh YpaBHEHUs JUCCOLIMALIMY KUCJIOT, LIeJI04YeH U coJieH,
HOJIHBIEUCOKPAILEHHBIE
VOHHbIEYPAaBHEHUSIXUMUUECKUXPEAKIUHHOHHOTO
obMeHa.

[1J1aHUPOBAThb U OCYLIECTBJSATh HA IPAKTHKE XUMUYECKHE
3KCIIEPUMEHTHI,IPOBOJUTD HABGJIIOA€HUS, [1EJIAaTh BbIBO/IbI 110
pesyJibTaTaM 3KCIlepUMeHTaNoc/aenpeABapruTeIbHON PaGoOTHI.

CnenoBaTbIpaBUIaMbe30MacHONPa6OTHIBIA60PATOPUUIIPU
UCI0JIb30BAaHUH XUMHUYECKOU MOCY/Ibl U 060PYA0BaHHUs MO/
KOHTpOJIeMIIeJjarora.

npOl/13BOﬂl/ITbBbI‘-lI/ICJIEHI/IHHOXHMH‘-IeCKI/lMypaBHeHI/lHM.

BoicTpanBaTh pa3BépHyThble MHUCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOM
HanHpopMaLMIOM3y4eOHUKAUCIPAaBOYHbIXMaTEpHaJIOB,'PaMOTHO
UCI0/1b30BaTh U3y4YeHHbIN MOHATUHHBIN aNlapaT Kypca XUMHUU
HoC/IeNnpeiBAPUTEIbHOIO CTPYKTYPHUPOBAHUSA MaTepHaJa.

HCHO]IbBOBaTpr]/IBblHOJ]HeHI/lI/ly‘-IeﬁHleBaﬂaHHﬁHBHpOL[eCCG
UCCJIeloBaTebCKOM JleITeIbHOCTH HayYHO-NONYJIAPHYO
JINTePaTyPyXUMHUYECKOT0CO/iep>KaH U, ClIpaBOYHbleMaTepHaJibl,pecypcbiv
HTepHEeTaNoC/JeKOHCYIbTAllUU ClIeJaroroM.

Paspen2.HemeTannbimuxcoesuHeHus1(244)
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Tema3.06mana
XapaKTepUCTUKAaXUMHUYeCKHX
3sieMeHTOBVIIA-rpynmsbl.
T'asiorens!

0611as xapaKTeprUCTHKA rajioreHoB. 0CO6eHHOCTH
CTPOEHHUSIaTOMOBITUX3/IEMEHTOB,XapaKTePHbIE
JUISTHAXCTENEHU
okucaeHus.CtpoeHHen$HU3NUECKUECBONCTBANPOCTbIX

06'bﬂCHﬂTbO6].L[PIeSaKOHOMepHOCTI/IBI/ISMeHeHl/IPICBOﬁCTBHeMeTaJ’IJ’IOBI/II/IXCOQI{
WHEHUH B npejesiax MaJjblX NI€PHUOAO0B U I'VIAaBHBIX
HOAprHHHepHOAH‘{ECKOﬁ CHUCTEMbI XUMHU4YECKHX 3JIEMEHTOB C y‘{éTOM
CTpOEHHA UX ATOMOBCUCITI0JIb30BAHHEMCXEMBbI.

(4u) BeILECTB — raJloreHoB. XUMUYECKHUE CBOKCTBA Ha IpUMepe XapakTepusoBaTbPpU3NYeCKHE UXUMHUECKHECBONCTBANPOCTHIXBEIIECTBrAJI0
xJiopa(B3auMOIeiCTBYE C META/JIAMH, HEMETALJIAMHU reHOB (Ha MpUMepe XJI0pa) U CI0KHBIX BELECTB (XJ10pOBOA0POAA,XI0PUA
(BOZOPOZOM HKHUCJI0POIOM), Wes104aMu). XJTIOpPOBOJIOPO/. HaTpHUs1), CHOCOGHI UX NOJYYeHUs], IPUMEHEHHE U 3HAYEHHE
CoJisiHast BIIPUPOJIEMKU3HUYEIOBEKAIIOC/IE CTPYKTYpUPOBaHUSIMaTepHaIa.
KHCJIOTa,XUMHUYECKUECBOMCTBA, N0 1yYeHUe,IpuMeHeHe. KauecTBe Onpe/ieIsiTh TaJIOT€HNU/I-MOHBI B PACTBOPE C UCN0JIb30BAHUEM
HHbIE Tab6/1MLbl"XapaKkTepHble peaKl{M HAaHUOHBI".
peakL U1 Ha raJloreHU/-UoHbL. Jeticmaue x10pa u x10p08odopoda [I1aHUPOBATh U OCYLIECTBJISITh HA MPAKTHUKE XUMUYECKHE
HAOp2aHu3M 4en08eka. BaxxHeHIIMe XJIOPU/bl U UX HAX0XKAEHHE 3KCIEePHUMEHTBLIIPOBOAUTD HAGJIIO/IEHHS, ZIeJIaTh BbIBO/IbI 110
BIPUPO/IE. pe3yJsibTaTaM 3KCIEPUMEHTANOC/IeN PeIBAPUTEIbHOUPAOOTHI.
JleMoHCcTpanuu
BujieomaTepuasbl:rajoreHbIMMXcoeAuHe HUs1.06 pasibl
XJIOPUJIOB.
JlaGopaTopHbleMNPaKTUYe€CKUepa6oThI
JlabopamopHbiiionsim:
PacnosHaBanuexs0pyui-HOHOB.
IIpakmuueckaspaboma:
Ne2.[TosryyeHHUeCOMTHOUKHCIOThI, U3yYeHUeeECBONCTB.
Buruucaenus
OypaBHEHUAMXHUMUYeCKUXPeaKL M.
Tema4.06mas ObuasxapakTeprucTuKasieMeHTOBVIA-rpynnbL.0co6eHHOCTH O6BACHATD 061LIIe 3aKOHOMEPHOCTH B UI3MEHEHUH CBOMCTB 3/1eMeHTOB VIA-
XapaKTepHUCTHKa CTPOEHHsI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHble JJ1s1 HUX IPYNIbIMUX COeAUHEHU I

XMMHU4YeCKuxsjieMeHTOB VIA-
rpynnbl. CepaueécoeaHeHUs

(54)

creneHuokucaeHUs.CTpoeHHen pu3nyecKre CBOMCTBANPOCTbIX
BellleCTB— KHCJI0POJaHCePHL
AnnorponHbleMouUKaLMUKUCI0POAarcepbl. XUMUYeCKHe
CBOMcTBa cepbl. B3aumoelcTBYeE ¢ HeMeTalJIaMU - BOZAOPOZOM
HKHCJIOPO/IOM,MeTa/lJIaM U, KOHIIe HTPHPOBAaHHBIMHUA30 THONH
cepHoiKucaoTaMu.CepoBoopo,cTpoeHUe,pU3nIecKre

C y46TOM CTPOEHHS UX aATOMOB C OIIOPO Ha cxeMy "Vi3MeHeHUe painycoB
BIOATpyNnax".

XapakTepu3oBaTbPHU3NIECKHE
MXUMHUYeCKHEeCBOHCTBAIPOCTOTOBelleCTBacephIeécoeAMHEHU M
(cepoBOJOPOJA,0KCHLOBCEPHI,CEPHORKUCIOTHL,CY1bGATOB),CIIOCOGBIMX
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Y XMMUYeCKUe CBOMCTBA (KUCJIOTHBIE U
BOCCTaHOBUTeJIbHBIE).OKCH/IbI CEpPhI KaK MPeACTaBUTETH
KHUCJIOTHBIX OKCUZ,0B. CepHasIKUCI0Ta, PU3UUECKHE U

XUMUYECKHe CBOMCTBA (06LMe KaKIpeACTaBUTe s Kacca

KHUCJIOT U cneyuguyeckue), npruMeHeHue.CepHUCTas KUCI0TA.
Xumuueckue peakyuu, Aexcaujue 8 0CHo8e NPOMbIULIEHHO20
cnoco6anosiy4eHusl cepHoll Kucaomsl. Annapamsl u npomekaroujue 8
Huxnpoyeccsl (HanpumepenpousgoocmaacepHoliKuca0mol).
CoJIMCEepHOUKHUCIOThI, KayeCTBEHHAs peaKIUsHACYIb(aT-HOH.
HaxoxxaeHuecepbiveécoeIMHEHUABNpUpOJie. Xumuueckoe
3az2ps13HeHUeoKpyxHcaruelicpedbiCoedUHeHUSIMUCEPbI(KUCA0MHbIEA0
Hcou, 3aepsi3HeHuUe 8030yXa U 8000EM08), cnocobbl
ezonpedomepaujeHusl.

JleMoHCcTpanuu
Konnexnuu(BugeomMaTepuasibl):cepareécoeJUHEeHUS.
O6yriMBaHHecaxapanoAeiCTBUeMKOHIeHTPUPOBaHHOMcCepHOKH
CJIOTBI.

JlaGopaTopHbleMNPaKTUYeCKUEepPaGoThl
JlabopamopHbvieonvimbl:

O6HapyxeHHeCyIbaT-NOHOB.
BsaumogeiicTBuepa36aBieHHONCEPHOMKHUCIOTBICIHKOM.
Buruucaenus

MOypaBHEHUSIM XUMUYECKUXpeaKINH

HOJIy4YeHUs], IPUMEHEHHE U 3HaYeHNE B IPUPO/IE U )KU3HU YesI0BeKa
COIMOpPOIHACXEMYH IJIAH.

OnpefensiTbHAINYHECYIbAaT-HOHOBBPACTBODE.

OGBACHATD CYLIHOCTb 3KOJIOTMYECKHX TPOOGJIEM, CBSI3aHHBIX C
nepepaboTKolcoeJHeHUICePBINOCAeCTPYKTYPUPOBaHUs MaTepHaia.

[I1aHMPOBATh U OCYLIECTBJISITh HAa MPAKTHUKE XUMUYECKHE
3KCIePUMEHTBL,IIPOBOAUTHHAGIIOIEHHS, A€/IaThBBIBO/bINOPE3YIbTATAMIKC
HepUMEHTa.

CnenoBaTbIpaBUIaMbe30MacCHONPa6OTHIBIA60PATOPUUIIPU
UCI0JIb30BAaHUUXHMHUY€ECKOUIIOCY AbIM0G0PY10BAHUANIOIPYKOBOACTBOMME],
arora.

[IpoX3BOAUTHBBIYUCIEHUSATIOXUMUYECKUMYpPaBHEHUSIMITIOAIropUTMy. Actob

30BaThIIPUBBINOJIHEHUH YieOHbIX3aJaHUUTEKCThIyYeGHHKA,
cnpaBo4HbleMaTepHrabl([lepuouiecKyr0CHCTEMyXUMHUYECKHUX31EMEHTOB
J.M.MeHzeneeBa, Tab MLy pacTBOPUMOCTUKUCIIOT,

OCHOBaHUH U coJiel B BOJie, 37IEKTPOXUMHUUYECKUH psijL
Halps>KeHUHMeTaslloB).

Hcnosib30BaTh IPpH BbINTOJIHEHU U y‘-Ie6Hle BaﬂaHI/lﬁ HUB
IpolLeccerccsie/[0BaTeIbCKON AeATeIbHOCTH HayYHO-TIONYJISIPHY 10
JINTEepPATYPyXUMHUYECKOT 0CO/IePKaHHS, CIpaBOYHblEMaTePHaJIbl,pecypCchIMHT
epHeTalnoc/JeKOHCY/IbTallu1cIeJaroroM
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Tema5.061masa
XapaKTepUCTUKAaXUMHUYeCKHX
3JIeMeHTOB VA-rpynmnsl.
A3ot,pocdop n
UXcoeauHeHUs

(74)

ObuasxapakTeprucTUKasIeMeHTOBVA-rpynnblL.Oco6e HHOCTH
CTPOEHHSI aATOMOB 3THX 3JIEMEHTOB, XapaKTepPHbIE JJ1s1 HUX
CTENEeHUOKHUCIEHUSI.
A3zorT,pacnpocTpaHeHHEBNPUPOJE,GU3NUECKHENXUMUYECKHECBOC
TBa.KpyrosoporasoTtaBnpupoje.
AmMMuak,eropusnyecKMeMXUMUYECKUECBOMCTBA,0/yYEHUEUTTPUM
eHeHue.CoiMaMMOHUSA, UXPU3UUECKUE UXUMUYECKUE

CBO¥CTBa, NprMeHeHHe. KayecTBeHHas peaKLysi HA HOHBI
aMMOHUS.A30THasI KUCJIOTa, €€ dU3uYecKre U XUMUYECKHE
cBO¥cTBa (061HMEKAK MPeICTABUTEIS KJIAcca KUC/IOT U
cneyuguyeckue). Asomucmasikucioma. Hcnoav3oeaHue HUMpamos u
cos1eli aMMOHUS 8 Ka4ecmeeMUuHepa1bHbIXydo6peHull.
XUMHYecKoe3arpsi3HeHHEOKpY Katolelcpeibicoe IMHEHUSIMUA30Ta
(KHC/IOTHBIE [JOXK/1M,3arpsi3HEHUE BO3/[yXa,104YBbIN

BO/I0€MOB).

docdop, arromponnvie modugpukayuu gocgopa, dusnyeckure
HXUMUYeCcKHe CBOMHCTBA.

Okcup docdopa(V) u pochopHas kucaoTa, dusnyeckue
MXHUMUYeCcKHe CBOMCTBA, noyyeHue. KauecmeeHHas peakyus
Hagocam-uoHwL.
Hcnoav3osanuedocgamosskayecmeemuHepaibHbIXydobpeHull.
3arpsi3HeHUeNnpUpogHbIXBOJ0éMOBdochaTaMu.

JleMOHCcTpanuu
Konnexnuu:pocdoprnxcoesuHeHUS.
B3auMoieicTBHEKOHILeHTPUPOBAaHHOHA30 THOMKUCIOTBICMEIbIO.

JlaGopaTopHbleUNIPaKTH4YeCKHepasoThI
JlabopamopHbleonsimbl:

1. BsauMoecTBHEeCOIe HaMMOHHUSICIIETOYBIO.

2. O3HaKOMJIeHHeCo6Pa3LaMUa30THEIXUPOCHOPHBIXY 06 peHUH.
IIpakmuueckasipaboma:
Ne10.[TosiyueHMeaMMHaKa,U3y4YeHUEETOCBONCTB.

Buruuciaenus
MoypaBHeHUSIMXUMUYeCKUXPeaAKI NI

OGBACHATD 001ME 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB 3/1eMeHTOB VA-
IPYyNIBIMUXCOeAMHEHUH Cy4ETOMCTPOEHUSUX ATOMOB.

XapakTepusoBaTb QU3UYECKHEe U XUMHUYECKHe CBOWCTBA MNPOCTHIX
BellecTBa3oTa U ¢pochopa U UX CoOeJUHEHUH (aMMUaKa, CoJiel aMMOHUS,
a30THOMKUCIOTBLHUTPATOB,0kcHadocdopa(V)udochopHOUKUCAOTSI,
docdaToB), cmocobbl UX MOJNy4YeHHUs, NPHUMEHEHUE W 3HavyeHUe B
HPUPOJEKU3HUYEJI0BEKACUCIIOIb30BAaHUEM CXEMBL

OnpefiesiTh MOHBI aMMOHUS U pocdaT-HOHBI B pacTBOPE C
MCI0JIb30BaHMEMTa6,/1MI bl "XapaKTepHble peaKlMMHaKaTUOHbIMAHUOHBI".

OGBACHATD CYLIHOCTh IKOJIOTMYECKHUX TPOGJIEM, CBSI3aHHBIX C
HaxOX/JleHueMcoeJuHeHuiia3oTau ¢pochopaB oKpyKarolleH cpefe.

[1J1aHUPOBATh U OCYLIECTBJSATh HA IPAKTHKE XUMUYECKHE
3KCIIEPUMEHTHI, IPOBOJUTHHAGJII0/I€HUS, JIe/1aThBbIBO/IBINOPE3YJIbTATAMIKC
nepu-MeHTa.

CnenoBaThlpaBUIaMbe30nacHOMPa60THIBIA60PaTOPUUIIPUUCIIOIH30BAaHUN
XMUMHUYEeCKOUIocy/ibl H0O60pY/J0BaHUS.

npOl/I3BOﬂl/ITbBbI‘-lI/IC.IIeHI/IHHOXPIMH‘-IeCKI/lMypaBHeHI/lHM.

HWcnosib30BaTh NpU BbINOJHEHUH yUe6GHbIX 3aJaHUH TEKCThI
y4eOHHUKa,CIpaBOYHble MaTepHaJibl (TIepUOAUYECKYI0 CUCTEMY
XUMUYecKkuxaseMmeHToB/l..MeHje/1eeBa, Tab MLy pacTBOPUMOCTHUKHU
CJI0T,

OCHOBaHHUH U coJiel B BOJie, 37IeKTPOXUMUYECKUH PsiJL
HalpspKeHUIMeTaslIoB).
Hcnosib30BaTbNIPHUBBINOJIHEHUNYYeOHbIX3aJaHMHUBIIPOLIECCe

UCCJIeloBaTeNbCKOM JleATeIbHOCTH HayYHO-NONYJIAPHYO
JINTEePATyPyXUMUYECKOT0Coiep>KaHuA,ClIPaBoYHbleMaTepHaJibl,pecypcbiHT
epHeTaIoCJeKOHCY/IbTallUH ClIeJaroroM

Tema 6. O611as XxapaKTepuc-
THKa XUMHUYeCKUX
3j1eMeHTOBIVA-rpynnsl.
YriepoJUuKpeMHUMNUX

Yruepog, a/uioTponHble MogubUKaL UK rpaduT,
a;iMas.B3anMopeiicTBecMeTa/l/IaM1, HeMeTalJIaMHy,
KOHLIEHTPHPOBAHHBIMH a30THOW U CEpHOU
KHCJIOTaMU,pPacnpocTpaHeHUeBNPUPOJe,GU3NUECKUEUXU
MHYeCKHe

OO6BACHATD 061IIe 3aKOHOMEPHOCTH B UI3MEHEHUH CBOUCTB 3/1eMeHTOB [VA-
IPYNNBIMUX COEJUHEHUNC YIETOM CTPOEHUS UX aATOMOB.

XapakTepusoBaTb GpU3NYECKHE U XUMUYECKHE CBOMCTBA MPOCTBIX
BelleCTBYTJIEPOJAUKPEMHUS
UUXCcoeMHe HUH (OKCHIOBYT/IEPO/IA,yTOJBHON
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CoeMHEHUA
(84)

cBoiicTBa.Afcop61iusa.KpyroBopoTyryiepojaBnpupo/e.

OKcu/ibl yryiepo/a, ux Gusuveckre 1 XkMUIECKHe CBOMCTBA,
HX/IeACTBHUEHA }KUBbIEOPTaHU3MbI,10JIyYEHHE UITPUMEHEHHE.
Iko102u1eckuenpobembl,cesi3aHHblecokcudomyaaepoda(lV);zunome
30 2/106a/16H020 NOMen/eHusl KAUMAma,; NapHuKosbsllidggdhexm.
Yro/bHasIKUCJI0Ta HEECOH, UXPU3UYECKHE UXUMUYECKHE
CBOWCTBa,0JlyYeHUenIpUMeHeHe. Kaye cTBeHHasipeaKL UsiHAKa
pOGOHAT-UOHBL
Ilep8oHAUAIbLHBIENOHAMUS060P2AHUYeCKUX8EUWeCMBAXKAKOCOeJUHe
HUSIXY2/1ep0o0a:0co6eHHOCMUCcoCcmasaucmpoeHust.

ToHsimue 0 6u0/102uYecKU 8ANHCHBIX BEWjecmeax: HUupax,
6eskax,yenesodax.MamepuaibHoeedUuHCMBOOP2AHUYECKUX U
HeopaaHu4eckux coeOuHeHull.

KpemHuuil, ezo usuyeckue u xumuueckue ceolicmea (Ha
npumepegsaumodelicmeuss ¢ memaaniamMu U Hememaandamu),
nosayveHue unpuMeHeHues 3,1eKMmpoHUKe.

CoeduHeHusl KpeMHUs 8 npupode. O6ujue npedcmas.ieHus 06
oxcudexkpemHus(IV) u kpemHuesoll kucaome. Cunukamol, ux
ucno/sb308aHues 6vimy, MeduyuHe, npomululieHHocmu. BaxcHeliwue
cmpoumesibHbleMamepuaabl:KepamuKkd,cmeK/10,yemeHm,6emoH,xHce
€300eMmoH.

IIpo6siembl 6e30nacHO20 UCNO1b308AHUS
CMpoUMeAbHbIXMAMEPUANI088 NOECe0HEeBHOUNCUIHU.

JleMOHCcTpanuu

Mo enMKpHrCcTa/InYeCKUXpeléToKaIMa3a,rpaduTa,MoIeKy by
JiepeHa.
AncopbuusipacTBOpEHHBIXBEIEeCTBAKTUBUPOBAHHBIMYTJIEM.[IpoTH
BOTras.

BuseomaTepuasibl: CHIMKATHASITPOMBIIIIEHHOCTD.

Mo eMMoJIeKyI0praHuYe CKUXBEIeCTB.

JlaGopaTopHbleUNIPaKTHYEeCKHepasoThI
JlabopamopHbiiionsim:

KayecTBeHHaspeaKjMsiHaKapOOHAT-HOH.

IIpakmuueckuepabomot:

Ne 11. [TosiyyeHue yrjIeKUCJI0TO ra3a U U3y4eHue ero
cBoiicTB.KauecTBeHHasipeaKI MAHAKap6OHAT-HOH.
Ne12.PemeHueskcnepuMeHTalbHbIX3a4aunoTeMe«HeMeTasab».

Buruuciaenus

110 YpaBHEHHUSAM XUMHUYECKUX PEaKIUH, ec/id OJUH U3
peareHTOBJAaHBBHU/IEBO/JHOTOPACTBOPACU3BECTHONMACCOBOMA 0
en.

KHUCJIOThL,Kap6OHATOB,0KCUJAKPEMHUSA, KPEMHUEBOUKHUCIIOTHI,
CUJIMKATOB), CIOCOOBI UX I10JIyYeHHs], IPUMEHEHHE U 3HaUYEHUE B
HNPUPOJIEKU3HUYEJIOBEKA.

OnpesensiTb KApOOHAT- U CUJIIMKAT-
HOHBIB PacTBOPe.

O6BACHATD CYL{HOCTb 3KOJI0IMYeCKHUX NP06.JieM, CBI3aHHbIX C
HaxXO0X/leHHeMyTJIeKUC/I0rorasaBoKpy»Xaroliei cpefe.

WnnocTpupoBaTh B3aUMOCBSA3b HEOPraHUYeCKHX CoeJUHEeHUH yTieposa
MOpraH1YeCcKUXBeLeCTBIOAPYKOBOACTBOMYYUTE IS,
[InaHupoBaTh M OCYIIECTBJATb HAa  MNpaKTHKe  XHMHUYecKue
3KCIEPUMEHTBLIPOBOJAUTL  HAGJIIOAEHUs, JeJaTb  BBIBOABI 110
pesyJibTaTaM 3KCIlepUMeHTanoc/ienpeBapuTe/IbHOMPa6oThI.

CnenoBaTh NpaBUIaM 6e3onacHOM paboThl B J1JabopaToOpUHU
N PUHUCI0JIb30BAaHUMXUMUYECKONIIOCY Akl HOGOPYL0BAHUS.

HWcnosib30BaTh NpU BbINOJTHEHUH yUeOHbIX 33JaHUH TEKCThI
y4eOHHUKa,cripaBoYHble MaTepuabl ([leproauyeckyto cuctemMy
XUMU4ecKkuxasemeHToB/l..MeHje1eeBa, Tab MLy pacTBOPUMOCTHUKHU
CJIOT,
OCHOBaHUH U coJiel B BOJie, 37IeKTPOXUMHUUYECKUH psijL
HalnpspKeHUMMeTaslI0B) Mocjie KOHCYJIbTalluuC NeJaroroM.

Hcnosib30BaTbNIpHBBINOJIHEHUHYYeOHbIX3aJaHUHUBIIPOLIECCe
UCCJIeloBaTebCKOM JleITeIbHOCTH HayYHO-NIONYJIAPHYO
JINTEePaTyPyXUMHUYECKOT0CO/iep>KaH s, ClIpaBOYHbleMaTepHraJibl,pecypcbid
HTepHEeTaNoC/JeKOHCY/IbTAllUU ClIeJaroroM.

Pasaen3.Mera/ubiunxcoeguHeHus (204)
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Tema 7. O61ue
CBOMCTBAMETaJ/L/IOB
(44)

O61masxapakTepUCTUKAaXUMUYeCKUX3JIEMEHTOB —MeTaJ/JIOBHA
OCHOBaHUWH UX NoJIoKeHUs B [leproiudeckoit cucteme
XUMUYecKuxaieMeHToB /. U. MeHze/leeBa U CTPOEHHsI aTOMOB.
CTpoeHreMeTa J10B.MeTa/l/iMuecKasi CBSI3b UMeTa/InYecKast
KpHUCTaJI/IMYeCKasipelléTKa. JIEKTPOXUMUYe CKUUPSI,
HamnpsbKeHUH MeTas1oB. Dusnyeckre U XMMUYeCKHe
cBo¥icTBaMeTas10B. 06Wue cnocobbl NOAy4YeHUs: MemaJssos.
Ilonamue
0KOPPO3UUMEemMaJi/108U0CHOBHbIECNOCOOBI3AUUMbIOMKOPPO3UU.Cn
/186l (cmasb, Yy2yH, dropastoMuHuli, 6pOH3a), Ux npuMeHeHue
86bIMYU NPOMbBIUIEHHOCTU.

JleMoHCcTpanuu

O3HakoMJieHHe ¢ 06pa3liaMy METAJIJIOB U CIJIABOB,
nx$rU3UYeCKUMHUCBOUCTBAMMH.

Mogeiv KpUCTaLINYeCKUX PEIIETOK
MeTaJ/lJIoB.BuieoMaTepuasibl:KOppo3us

MEeTaJJIOB.

JlaGopaTopHbleMNPaKTUYe€CKUEepPa6oThl

JlabopamopHbvieonvimbl:
O3HaKoMJIeHHeCco6pa3LaMHCIIJIaBOBMETAJLIOB.
3aBUCUMOCTbCKOPOCTUPEAKLUMMETALIACKUCIOTONOTIIPUPOABIMET
aJia.

Buruucaenus
— [0 YpaBHEHUSM XHUMUYECKUX PeaKLuH, ecsiu 00uH u3
peazeHmoscodeprcumnpumecu

PackpbIBaTh CMBIC/ U3yYaEMBIX IOHATHH U IPUMEHSTb 3TH NOHSATHUS
IPUONMCAHUHUCBOUCTB BELIECTB MMX IPeBpalLeHUH.

OGBACHATD 001ME 32KOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB-
METaJIOBUUXCOEJUHEHUNCYYE TOMCTPOEHHUSI UXaTOMOB.

XapaKTepu30BaTbCTPOEHUEMETAJLIOB,061[HepU3UYECKUEUXUMUYECKHUECBOI
CTBa MeTaJlJIOB.

XapaKTepu30BaThOOIMeCIOCOObINOIyYeHUIMETA1I0BI0CAeCTPYKTYPUPOB
aHUs MaTepuaJa.

CnenoBaTh NpaBU/IaM 6e3onacHON paboThl B J1JabopaToOpUHU
HPHUHUCI0JIb30BaHUMXUMHUECKONIIOCYAbl HO60PY/I0BAHUS.

[IpoM3BOAUTHBBIYUCIEHUSTIOXUMHUYECKUMYPAaBHEHUSIM.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 33/laHUN TEKCTHI
y4eb6HUKa,clipaBo4YHble MaTepHasbl ([lepruoguyeckyto cUucTeMy
XUMHUYeCKHXaeMeHTOB/].U.MeHie/ieeBa, TabIHIy PacTBOPUMOCTUKU
cJI0T,

OCHOBaHUH U coJiel B BOJie, 3JIEKTPOXUMUUYECKUH psijL
Halps>KeHUHMeTaslloB).

I/ICHO]IBBOBaTprl/IBblH0.)1HeHI/lI/Iy‘{eﬁHleBaﬂaHHﬁHBHpOL[eCCG
HCCJIe/0BaTe/IbCKOM 1esITeIbHOCTH HayYHO-ONYJISIPHYIO
JIATEPATYPYXUMHUYECKOI'0 COJlepKaHUs, ClIpaBOYHbIE MaTepHaIlbl,
pecypcbl MHTepHeTanocienpeBapuTe/IbHOW KOHCYJIbTalUHCIIeJaroroM
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Tema8.BakHelime
MeTa//IbIMUXCoeUHEeHUA
(16u)

Illenoynble MeTayubl. [lonoxenue B Ilepuojguyeckoit
CHUCTEMEXUMUYECKUX 371eMeHTOB /[I. . MeHzeieeBa, cTpoeHue
aToMoB.HaxoxzeHue Blipupoe.

dusnyeckue U XUMHUYECKHE CBOMCTBA (Ha MpUMepe HAaTpUs
HuKajus). OKCUbl U TUAPOKCUAbI HATPHUS U KaJIvsl.
[IpuMeHeHUeIeI0YHbIXMETAIJIOB UUX COEJUHEHUM.
lllesloyHO3eMeIbHbIE ~ MeTaJlJIbl MarHuii W KaJbIIUH,
cTpoeHreaToMoB. [losioxkeHue B [lepuosuyeckod cucTeMe
xuMUdeckuxanemeHToB/l.MU.MeneneeBa.HaxoxxieHue

BIpUpPO/IE.

dusnyeckre U XUMUYeCKHe CBONCTBA. BaxkHe e
coe/IUHeHUsIKaIbL s (OKCUJ, TUJPOKCUJ, COJH). 2Kécmkocmb 800b1
U cnocobbl eéycmpaHeHusl.
Amomunuit.llonoxenuesllepuognyeckoiicucTeMeXuMHUYe CKUX3JTe
meHTOB /. U. MeH/iesieeBa, cTpoeHue aToMa. HaxoxaeHue
BHpuUpo/ie.Pu3nyecKuenXxUMUYeCKHeCBOUCTBa.AMbOTEPHBIE
CBOMCTBAOKCHAUTUPOKCH/IA.

’Keneso: cocTas, cBoiicTBa 1 nosyyeHue. [losoxeHue
BlleproinyecKolcUCTEMEXUMUYECKUX3JIEMEHTOB

Jl. . MenpeneeBa, ctpoeHre atoMa. HaxoxjeHue B

npupoge. PusndeckuenxMMudecKkuecBoucTBa. OKCUABL T'HPOKCUABIN
cosmkeie3a(ll)

mwxese3a(lll).

JleMOHCcTpanuu

B3aumopeicTBUeHaTPUACBOJOM.

OkpalrBaHUe JIaMeHU HOHAMHU HATPHS U
kaJnsa.OKpamBaHUeIJIaMe HHMOHAM UKaJIb L U sl.
B3anMo/ieficTBHEeOKCHAAaKaJIbI[USICBOO M.
BuseomaTtepuasbl:ropeHUeXe1e3aBKUCI0POAE UXIIOPE.

JlaGopaTOpHbIeUNIPaKTUY eCKHEePaGOThI
Jla6opamopHuleonbimbl:

O3HaKoMJIeHHe € 06pa3laMH aJlOMUHUS U €T0
cn1aBoB.AMQOTEpHBIECBOHCTBA MMPOKCH A
aJIIOMHHUS.
KayecTBeHHblepeaKIIMTHAMOHbDKEIe3a.
Ilpakmuueckuepabomul:

Ne13.PemeHueskcnepuMeHTalbHbIX3aaunoTeMe«MeTasibl».

BuruuciaeHus
MOypaBHeHUSIMXUMHUYeCKUXPEaAKIIHUH.

OGBACHATD 001ME 32KOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB-
MeTaJlJIOBBIPYNIaXUUXCOEAUHEHUICYYETOMCTPOEHUSUXaTOMOB.
XapakTepH30BaTh GU3UUECKHE U XUMHUYECKHE CBOMCTBA POCTHIX
BellleCTBMETAJLJIOB U UX COeJUHEHUH (OKCU/ 0B, THAPOKCU/IOB, COJel) C
onopoi
HaCXeMY,CIIOCOObIMXIIONYYe HYs, IPUMEeHEHUE U3HAYE HUE BIPUPO/IEKU3HUYE
JIOBEKa.
Pacro3HaBaTbCIOMOLIbIOKaYeCTBEHHBIXPEAKLMHMOHBIME TA/IIOB(MarHus, KaJl
bIIs, AJTIOMUHUS, IUHKA, XeJie3a (2+), xkesie3a (3+), menu (2+)
CHCII0JIb30BaHMEMTA0 1M1 bl XapaKTepHblepeaKIiUMHAaKaTHOHBI .
[I1aHUPOBATh U OCYLIECTBJISITh HAa MPAKTHKE XUMUYECKHE
3KCIEePHUMEHTBL,IIPOBOAUTHHAGIIIOIEHHS, I€/IaThBBIBO/bINOPE3YIbTATAMIKC
HepUMeHTa.
CrneznoBaTblpaBUIaM6€e30MacHONPa60ThIBIa60pPaTOPUHUITPUHCIIOIB30BAHUNX
MMHUYeCKOMIocy1bIM060py0BaHUA.
npOl/IBBOﬂl/ITbBbI‘-lI/ICJIeHI/IHHOXHMH‘-IeCKI/lMypaBHeHI/lHM.
BobicTpanBaTbpa3BEPHYThIENUCbMEHHbBIEUYCTHBIEOTBETHICOTOPOHHANHGOPM
anuou3y4e6HUKaUCIpaBOYHbIXMaTEPHAJIOB,'PAMOTHO
MCI0/1b30BaTbU3y4YeHHbINNOHATHIHbIHANNAPaTKypCaXUMHH.
I/ICHOHbBOBaTprHBblIIOJ]HeHI/lI/Iy‘-Ie6Hle33ﬂaHHﬁHBHpOL{eCC€‘
UCCJIeloBaTebCKOM JleITeIbHOCTH HayYHO-NONYJIAPHYO
JINTEePaTyPyXUMUYECKOT0CO/iep>kaHusA,ClIPaBOYHbleMaTepHaJibl,pecypcbid
HTepHeTanoc/enpe/BapuTebHON KOHCY/IbTallMUCIIe[aroroM

Pazpend. Xumusauokpy:xamomasacpesa(34)
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Tema 9. BemectBa
HMaTepPUAJIbIBKU3H
u

4YesI0BeKa

Hosvle Mmamepuasisbl U mexHo/102Uuu. Bewecmea umamepuasbl
BnOBCBaH€8HOL73fCLl3HLl‘leﬂOSeK‘a.XuMuﬂu3dOpOSbe.E€3OI’ICICHO€
ucrw/lbsoeaHueeewecmeuxumuquKuxpeaKuuﬁ66b1my.

XapaKTepl/ISOBaTb PpOJib XMMHHU B PA3JIUMYHBIX cd)epax AeATeJIbHOCTHU

JII'OAEI‘/‘I,OCHOBHbIeBeH.[eCTBaI/IMaTepI/laJ'Ibl,l'[pI/IMeHﬂeMbIeB)KI/IBHI/ICOBpeMeHH
oro

YeJI0OBeKa.
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(3w) IpupodHble ucmovHuKu ye1e8000p0008 (Y2016, npupodHbIil O6BACHATHYCJI0BUSA0E30I1aCHOTOHUCII0/Ib30BaHUSIBELIIECTBUXUMHUYe CKUXPEaK

2a3,Hegomb), npodykmbl UX nepepabomku, Uxpo1se8 6blmyu [[UHABOBITY.

NpOMblUWAEHHOCMU. AHa/M3UPOBAaTBUKPUTHYECKUOLLEHUBATbUHPOPMALIUIO0BJIUSHUN
OcHO8bl 3K0102UMeCKOll 2pamomHocmu. Xumuyeckoe HPOMBILIEHHOCTH, CEJIbCKOT0 X035MCTBa, TPAHCIIOPTA U Ap. HAa
3azpsi3HeHueoKpyxcaroueli cpedst (npedesbHo donycmumas COCTOSIHUEOKpY KalolleHcpebl.

koHyeHmpayusisewecms —IIJK). YMeTbOKa3bIBaThIIEPBYIOIOMOLBI PUXUMHUYECKUX0KOTaXHUOTPABIEHHUSX.
PosbxumuuspeweHuusKoa102u4ecKkuxnpob.nem. [IprHUMaTh y4acTHe B 06CYK/AeHUHU IP06JIeM XMMUYeCKOH 1

3KO0JIOTMY€ECKOMHANPaBIEHHOCTH, BbICKA3bIBaTh COOCTBEHHYO O3UIUI0
1o npo6JemMe

UIpe/JIaraThBO3MOXKHbIENy THEEPELLIEHUCONOPOHAaUHPOPMALIIO U3
y4yeOHHKauCIpaBoYHbleMaTepHraJibl,pecypcbliHTEpHETA.

[IpupaspaboTkepaboueiinporpaMMbIBTeMaTHUYeCKOMIIJIAHMPOBAH MU /I0/KHBIObIThYYTEH bIBO3MOXKHOCTUHM CII0/1b30BaHUA31EeKTPOHHBIX (1[G POBBIX) 06pa30BaTeNbHbIXP
€CYpCOB,ABAAILIIUXCAYIeOHO-MeTOANYECKUMUMaTepranaMu(My1bTUMeJUHHbIETPOrPaMMbl,3/1eKTPOHHbleyuyeO HUKMU3aJauH UKHY,3/1eKTPOHHble GO OTEKH, BUPTYaJIbHbIE
JlabopaToOpyM, WIpOBble MPOrpaMMbl, KOJJIEKIUU IMPPOBBIX 06pa30BaTeJbHBIX PECYpPCOB), HCHOJIb3YEeMbIMHU JJs1 OOyYeHHUS] U BOCHUTAHUSPA3JUYHBIX TPYII
nosb30BaTesield, TMpeACTaBJeHHbBIMH B  3JIEKTpOHHOM  (nmudpoBoM) BHAe U pealu3yOUMMH  JujAakThdeckue Bo3MoxkHocTd UKT, copmepxkaHue
KOTOPBIXCOOTBETCTBYET3aKOHO/|aTEJIbCTBY0606pa30BaHMUH.

2-WBapUAHT
TEMATHYECKOEIIVIAHUPOBAHUE

BropoiiBapraHTIIpuMepHOroTeEMaTHUECKOT OINIAHUPOBAHMUSUCIIONb3YeTCs ecnrodydaromuecsic3I IPrionyuaroTobpazoBanue
BOT/AEJILHOM KJlacce.BaaHHOM BapuaHTenpeaiaraeTcs:

- U3y4YeHUEMaTEPHAIAKPYITHBIMUOJIOKAMH,

- OTIeperKaroIIeeo00yueHuE;

- BO3MOXXHOCThIIPUMEHECHHI3HAHU N BPA3IMYHBIXYCIOBUAX(TIEPEHOC3HAHUINTIOaHATIOTUHOTOOIIIMXCBOMCTBPA3IMYHBIXKIIACCO
B BEmIECTB K OOmMUM U  CcHenudUYEeCKUM  CBOMCTBAM  KOHKPETHBIX  BEIIECTB), YTO  YBEIWYUBACT  JIOJIIO
CaMOCTOSATEIbHOCTHOO yHaIOIIUXCATIPUU3YUYEHUU HOBBIXTEM.

Co0uro1aeTCsIIOTMKan3yde HUSBEIECTB—CBOWCTBABEIIECTBONIPEEISIIOTCCTPOCHUEMATOMOB, AIEKTPOO TPHUIIATEIEHOCTHIO,
XUMHYECKOU CBSI3bIO 151 CTPYKTYpOH BEILIECTBA, B YaCTHOCTH, TUTIOM KPUCTAJJINYECKUX
peuetok.(Tembl:cTpoeHuEeaToMa, CTPOCHUEBEILIECTBA, BAXKHE NI EIPEICTABUTETUIPOCTHIXUCIOKHBIXBEIIECTB, XUMUUECKUEP €aKI]
un).

N3MeHeHnemIaHupoOBaHUSAIIO Pa3AEIaMUTEMAMCOCTONTBCIEAYOIIEM:

- U3y4YE€HHE OCHOBHBIX BOIPOCOB HEOPTaHMYECKOM XMMHH OCYILECTBIISIETCA B 8 Kiacce, OOJbllle BPEMEHU BBIIEIACTCS
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HanpuMeHeHue 3HaHui B 9 kmacce. M3 9 kmacca B 8-i1 mepeHocsaTcs TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
peakuit”," QnexTpouTHIeCKasgaucconranusa. XUMUYECKHE PEaKIUUBPACTBOPAX';
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- mepecTaHoBKa TeM, 9 kiacc: temMa «Metamnel» nepen «Hemerammamu», T.x. oOywarouuecs ¢ 3IIP Gosbiine 3HaKOMBI
CMETAJUIAMUU JIETUE XapaKTEPU3YIOTUXIIOCBOMCTBAM UITPUMEHEHHIO;

- TIepepachpeicicHUe COJACpKaHUsl OJHUX TeM B JIpyrHe (pacKphIBacTCS HAa KOHKPETHBIX MpPUMEpax IPYTUX TEM).
Tema" Xumusimokpyxaromascpeaa' pacKkpblBa€TCIHAKOHKPETHRIXIIpUMEpaxBpaszaenax' Mertambinuxcoeaunenus ", " Hemetamsil
V-VIIrpynn u uxcoenunenus";

- 00beIMHEHNETEM(1aeTOOIBIIEBO3MOKHOCTEH TN CTIONB30BAaHUACPABHEHUA—CX0ICTBANO TN UMt ; TeMa«Kucaopon»urema
«Bomopony);

- BeiIeieHueoTAebHbIXTeM( Tema«llepBoHaUaTbHBICTOHATHA000PTaHMUECKUXBEILIECTBAX ). BBIIEIEHUEBOTICIBHYIOTEMY,
B KauecTBe "OykBaps 1O OpraHMYecKOM XWMHUHU", J1a€T BO3MOXHOCTh  YIAYyOJISITH  TOHSTHUS:  ONpEACIICHUS,
KJaccuuKaIusa,0CHOBaHUs Ui Kiaccu(UKali, HOMEHKIIATypa, OOIIME CBOMCTBA BEIIECTB, CTPYKTYpa BEIIECTBA, COCTABICHHE
dbopmyn
nooO1erpopMysenioHa3BaHu0, Ha3bIBaHUEBeIIeCTBaIohopmysie. BaroMmenydaenporpaMMHbIIMaTepuain3xapakrepucTukul VA
NOATPYNIBI MOXKHO JOHECTH He (GparMeHTOM KapTUHBI «OPraHUYECKHE BEIIECTBa», a KaK YacTh IMeJoro. MoxkeT
ObIThBBIIENIEHaTeMa «[IpakTHKYM»BKOHIIE IEPBOIOM BTOPOT'O T0I0BOOYUYEHUS.

TemaTnueckoe

mwianupoBanne8 KJIACC  Bcero:136 yac (2 u/Hen,2rona oOy4eHus)

Tembt KonuuecrBouacos Bromuucne HasBanusipabor

HAaKOHTPOJIbHbIE HaIpaKTHYeCKue
pabotst pabotst

Paznen«llepBoHauanbHbBIEXMMUYECKUETIOHITHY, | 44

1. Xumwusa— 4 1 2 TpakruyeckaspaboraNel «JlabopaTopHOoe0OOpyaOBaHHEUTIPUEMBIOOPAIIICHHS
Ba)KHA500J1aCTbECTECTBO3HAHUAM CHUM)
MPaKTHYECKONIeATEIbHOCTHYETT IIpaxruueckaspadoraNe2 «Ouncrkazarps3HeHHOUIOBapeHHOHcomn"
OBEKa.

2. BemecTBanXuMHU4ECKUCPEAKIIHH. 7 - 1 IIpaxruyeckaspadoraNe3 « [pH3HAKUITPOTEKAHUSIX UMUYECKUXPEAKIIUI

3. KonudecTBeHHbIE OTHOIICHHS 3 1 - KontponbHaspaboraNel «[lepBoHavanbHbIEX UIMHUYECKUCTIOHS THSL, XUMUIECKHE(DOPM
BXUMHUH YIBINYpaBHEHHUS»3ar PA3HEHHOHIOBAPEHHOH COTM

PaznendleprogndeckuiizakonuneproamdeckasicucreMaxummdecknxanemenTos/l. M. Menneneesa. CtpoenneaTroma. XuMuaeckasicBsa3b. OKUCIUTETbHO-BOCCTAHOBUTEILHBIEPEAKIIUI», 1 51
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4.

CrpoeHnearoma

KonTponsnaspaboraNe2 [ leproaudeckasicHCTeMaXUMHIECKUXIIEMEHTOB
J1..Menneneesa. CtpoeHHEaTOMa)
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[TepuoanueckuiizakoHu
MEePUOANYECKASICUCTEMAaX UMHUUECKUXD
snementoB/[. . Menaeneesa

5.CtpoeHuneBeniecTB. XUMHIECKAsIC 8 1 - KonTponsHaspaboraNe3«Xummaeckast CBsI3b»
BSI3b.

OKUCIIUTEIEHO-
BOCCTaHOBUTEIbHBIEPEAKIIMI

Pa3HCJ'I<(Ba)KHCﬁIHPIereIICTaBI/ITeJ'II/IHCOpFaHI/I‘IeCKI/IXBeH_[eCTB», 3549

6.Kucnopon.Bomopon. 14 1 2 IIpakTrueckaspaboraNed« lomydeHneknciIopogan3yaeHneerocBocTB»l Ipakti
yeckas pabora Ne5 «[TomydeHue Boopoza U U3y4eHHUE ero
coiictB»KoHTpOonbHas padoraNed«Kucnopon. Bomopomn»

7.Bona.PacTBOpbL. 5 - 1 IIpakTryeckaspadoraNe6« IpuroToBIeHNEPACTBOPOBCONPEETIEHHONMACCOB O T
0N1e{pacTBOPEHHOT OBELIECTBAY

8. TeopusdneKTPONUTHIECKOI 5 - -
JIMCCOLUALIN

9. 11 1 1 KonrponbHaspaboraNe5«OCcHOBHBIEKIACCHIHEOPTaHUUECKUX COeIMHEHU MM IpakT
BaskHeiimmeknaccbIHEOpranu nueckaspaboraNe7«PemeHnescKkcepuMeHTalIbHbIX3a]a4II0TeMe
YECKUXCOEIMHCHUH «OCHOBHBIEKIACCHIHEOPT aHUYECKUX COEAMHEHH I

Paznen«BemecTBonxumMuyeckuepeakmm»,44

10.OCcHOBHBIE3aKOHOMEPHOCTH 4 - -
XUMHYECKUXPEaKIHii

IKJIACC

Tembt Konuuecrsouacos Bromumucne HasBanusipabor
HAaKOHTPOJIbHbIE HaIpaKTHYeCcKue
pabotst pabotst
Paznen«loBTopennenyrinyodneHne3HaHUHOCHOBHBIXpa3ienoBKypca8kiacca«BelecTBONX MIMUYeCKUepeakiimy, 1 04
[oBTOpeHue u yriryoaeHue 10 1 2 TIpakruyeckaspaboraNe8 «PeakIMMHOHHOrO0OMEHA )
3HaHUIOCHOBHBIXPa3IENOBKYpCca8K IIpakTiueckas padora Ne9 «KauecTBeHHbIE peakuuy B
nacca pactBope»KoHTponbHaspaboTaNe6 «DIeKTpoITUTHIECKAs IUCCOLN
anus»
Paznen«MeTansinuxcoe AMHEHUS», 204
1.06muecBoiicTBaMETANIOB 4 - -
2.Mertanisluuxcoe TMHEHUS 16 1 1 IIpaxtuyeckaspadoraNel 3 «PemenneskcnepruMeHTalbHBIX3a/1a4II0TEME

«MeTallIbINUX COe TUHEHUSI)
KonrtponsraspaboraNe§«MeTtamiby

Paznen«HemeramnellV-VIIrpynmunx coequaeHs», 244
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3.00mas
XapaKTepUCTUKAXUMUYECKUX
2JIEMEHTOB
Vllarpynns!.lajioreHsl.

4.00mas
XapaKTePUCTUKAXUMIIECKUX
2JIECMEHTOB

Vlarpymmsr. Cepaneecoe ITMHECHHA
st

5.00mast
XapaKTePUCTHKAXUMHUYECKAXIIIEME
HTOBVa

rpynisl. Azort, Gocdop u
HXCOEIMHEHUSL.

IIpakrrueckaspaboraNel O« lomygeHneaMmMuakann3yaeHIEETOCBOUCTBY

6.06mas
XapaKTEPHCTUKAXUMHUYECKHX
JJIEMEHTOB

IVarpymmsl. Yraepon, kpeMHHHNH
X

COEJTMHEHNSI.

Ipaxruueckas padora Nell «[lomydeHue yrileKUCIOro ra3a 1 U3y4eHue ero
coiicTBylIpakTnueckaspadboraNel2«PenieHreIKCIIepIMEHTATBHBIX3a1a4II0 TEME
«Hemeramnsl IV-VII rpynm n ux

coenuHeHU»»KoHTposbHas paboraNe7

«HemeTamms»

P3.3,[[6J'I((HCpBOHa'-IaJ'ILHLIeXI/IMI/I‘ICCKI/IeHOHﬂTHﬂ060praHH‘ICCKI/IXBGH.IGCTB&X», 104

7.IlepBoHavaIbHBIEXUMUYECKHETT
OHSITHSI000PTaHUIECKUX
BEILECTBAX

10

Paznen«Obobuienemarepuananokypcy «Heopranmdeckasxumusi», 44

13. XumMusrokpyxaroascpea.

1

14. O6001IeHEe MaTepraia
nokypcy«Heopranuueckasxumust
»

3

KonTponpHaspaboraNe9«toropaspaborazakypcHeOpraHH4eCKOUX UIMHI))

Bcerol36u4
8 KJIACC

(2 uBHEIETIO,BCETO 68 U)
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MpumepHbleTEMDI,
pacKpbiBalowme AaHHbIN
pasaennporpammel,

W KO/IMYECTBO
4acoB,0TBOAUMOEHANUXU3YY
eHue

OcHoBHOecoaepKaHue

OCHOBHbIEBUAIAEATE/IBHOCTU
obyuatowmxca

Paznenl.IlepBoHayanbHbleXuMHYeCKUenOHATHS (14 1)
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Tema 1. Xumust —
Ba)KHaA06./1aCTh
ecTecTBO3HaHUA
UIPAKTUYECKOUAeSATeTbHOCT
nyejoBeKa

(49)

Xumusi 6 cucmeme Hayk. Poab Xumuu 8 JHCU3SHU
uesnoseka.TenauselecTBa.PU3nvecKreCBONCTBABELIECTB.
[IpaBuIa6e3onacHOroo6palleHUACBelleCTBAMUUIA60paTo
pHBIMOGOpYAOBaHUeM.UucThleBeLecTBaucMecH. Crioco6bl

paszesieHust cMeceil. Ilonsimue o
Memodaxno3HAHUSBXUMULU.
JeMoHCcTpanuu

1. JlJabopaTopHOE060OpY/I0BaHUE.

2. PazyiinyHble BUJbI XUMHUYECKOU OCYAbL. 3.
06pa3sibIBENIECTB.
4.CnocobblpasgenenusicMecedi(GunbTpoBaHMe,B
bllTapUBaHUeE, JUCTUIALUSA,
xpomaTorpadus)./laGopaTopHbleNNIPAKTHYECK

ve paGoThbl
JlabopamopHbvieonvimbl:
Onucanue dusnIeckux CBOUCTB

BelecTB.Pas/iesieHre CMecH C IOMOLIbIO
MarHuTa.lIlpakmuueckuepabomeoi:

Ne 1. JlabopaTopHoe o6opyJoBaHHEe U
06palleHUACHUM
Ne2.04yncTKa3arpsi3HeHHOUIOBaPEHHOMCOIH

npueMbl

PackpbIBaTbCMbICIN3Y4aeMbIXIIOHATHHCIIOMOIIbIOIIEJATOTa.
PackpbIBaTh poJib XUMHUH B IPUPOJIE U XKU3HHU YeJI0BEKA, €€ CBSI3b C APYTUMU
HayKaMM.PasinuyaTh 4YuCThIe BellleCTBa M CMeCH; OAHOPO/AHbIe U HEOAHOPOAHbIE
cMecy;Pasninuath usnyecknenxuMruyeckresiBJeHUs1 CONOPOM HaonpeesieHusl.
OnpeensTbIIpU3HAKUXUMHUYeCKUXPeAKI MUY CI0BUSUXI POTEKAHUS.
CrnenoBaTbIIpPaBUIaMII0/1b30BaHUXUMUYECKONIIOCY [0 N/Ia60paTOPHBIMOGOPY/JOBAaHHEM,aTaK
»KellpaBUJIaMoOpallleHHUs1 CXHMUYeCKUMHU Bellje-CTBAMUBCOOTBETCTBHUUC
MHCTPYKIHSMHUIIOBBINOJHEHUION PAKTHYEeCKUXPaboTIIOAKOHTpoOIeMIIejarora.
[11aHUPOBATEUNPOBOAUTHXUMUYECKHMHIKCIIEpPUMEHTIIOU3yYe HUIONOTCaHUI0QU3UIEeCKUXCBO
HCTBBeLeCcTB,c1oco60Bpas/ie/ieHUsACMe ceiBeleCTBIOAPYKOBOACTBOMIIeAarorac
06CyX/JeHHeMIIJIaHapaboThl.
HMcnosib30BaThIPUBBINOIHEHUNYYe6-HbIX3aJaHUHHBIIPOLleCCencce0BaTelbCKOM
JlesiTeJIbHOCTU HayYHO-MONYJISIPHYIO JIMTEPATyPy XMMHUYECKOT0 COZlepXKaHMUs,
cIpaBOYHbleMaTepHaJibl,pecypchl MHTepHeTa NOAPYKOBOCTBOM Ilefarora.
BricTpanBaTbpa3BEPHYThIENUCbMEHHbBIENYCTHBIEOTBETHICONIOPOHHANHPOPMALIUION3
y4e6GHMKA U CTIPAaBOYHbIX MaTepHaJoOB, TPaMOTHO MCI0JIb30BaTh U3yYeHHbIH
NOHATUHHBbIAANIApAaTKypCaXUMHUU

TemaZ2.BemecTBa
UXMMHWYeCKHepeaKu1

(74)

AToMbINMOIEKYIbL.XUMUYECKHedIeMeHThl.3HaKH(CUMB
0JIbI)XUMU4YeCKHX3JIeMeHTOB.OTHOCUTe/IbHasgsaTOMHas
[IpocTele W cioXHBIe BellecTBa. ATOMHO-
MOJIeKY/IIpHOEYYeHHe.

Xumundeckaspopmysia.BaseHTHOCTbATOMOBXUMHUYECKH
X3JIEMEHTOB.3aKkoHnocmosiHcmeacocmasaseujecms.OTHOCH
TeJIbHasAMOJIeKyJ/IsipHasiMacca.MaccoBas o1
XMMHUYECKOI0 3JIeMEHTaBCOeJHHEHUH.

Macca.

PusndeckuenxMMHUYecKuesBIeHUA. XUMHUYecKasgpeaKIy
MANeENpPU3HAKU.Y paBHEHUAXUMHYE CKUXpeaKLUH.3aKOHCO
XpaHeHHsAMaccbiBelecTBT UIIBIXUMHUYeCKUXpeaKL Ui (coes

VWHeHMe,pa3/ioKeHNe,3aMeleH1e,00MeH).
M.B./lomoHoco8—yuéHblii-aHYuK/10neducm.

JAemoHcTpauumn

dusuyeckue siBeHUs (pacTUpaHue caxapa B
CTYIIKe,KUIIEHHEeH KOH/IeHCALlUABO/IbIH T.[L.).
XuMHYecKuesBIeHUsI(TOpeHHeCBeYH, pa3/ioKeHHe
caxapa, B3aUMO/ieiCTBHE CEPHOM KHCJIOTBI C
XJI0pUAOM6apHs,
pasnoxeHueruzapokcugameu(1l),s3anumopeiicTere

[IprMeHsTbeCTeCTBEHHO-HAyYHbIEMETO/bINO3HAHUSA (BTOMYHC/IeHAO/II0IeHHE,
MO/ieJIMPOBaHME,3KCIIepUMEHT) HOCHOBHbIEONle Al MMMbICJIUTEIbHOU1eATEIbHOCTH
(cpaBHeHue,KIaccubUKALMA) LJISTU3yYe HUSABE e CTBUXUM NYECKUXPeaK MM COMOPOHAAITOPUT
MUJIM CXEMBI.

PacKpbIBaTbCMBICIN3yYaeMbIXIIOHATHHN3aKOHOBUIIPUMEHATHI TUIIOHATHUAIPUOTTUCAHUICBOKC
TBBEIeCTB UUX NPeBpallleHUIC OMTOPOH HAaIlJIaH UKJ/II0YeBbIECTIOBA.

PasnuyaThdusrniecKre IXUMUYECKHESBJIEHHS, 06 bICHI T UXCYIIIHOCTbCTOYKU3PEHUAATO
MHO-MOJIEKYJIIPHOT0y4YeHUSICOIOPOMHAOIpe ie/IeHUS UCXEMBL

OnpeznensiTbIPU3HAKUXUMHUYe CKUXPEAKIUH,y CIOBUSAUXITPOTEKAHUS.

OO BACHATD CYIHOCTh PU3NUECKUX U XUMUYECKHX SIBJIEHUH C TOYKH 3peHUsT AaTOMHO-
MOJIEKYJISIPHOTOY4YEeHUSICUCII0/Ib30BaHUEM BU3Ya/IbHOUOIIOPHL.

KinaccudunmpoBaTbxuMHudecKue peakuH (I10YHUCIyHCOCTAByPear upyoInXH06 pa3yonxcs
BeIeCTB)CONOPOH HACXEMBI.

CocTaBsisiTh GOpPMYJIbI GUHAPHBIX BELIECTB 10 BAJIEHTHOCTH U ONIPeJe/IITh BaJIEHTHOCTD
no$opMyJIaMBeLIeCTB COIIOPOHHAAITOPUTMYYeOHBIX e UCTBUH.

PaccTaBisaTbK03 )P UIHEHTHIBYpaBHEHUAXXUMUYECKUXPEAKI[UHACONOPOHHAAITOPUTMYYe GHBIX
IelCTBUM.

CrneoBaTh MpaBWIaM M0JIb30BAHUS XUMHUYECKOH MOCYZ0U 1 JIJAGOPaTOPHBIM 060pyZ0BaHUEM,
aTakXKeNpaBUIaM 06 palle HUSCBELeCTBAMUBCOOTBE TCTBUUCHHCTPYKIASIMUTIOBBIN OJTHEHUIOJIA60
PaTOPHBIXXMMHYECKUXOIBITOBIIOAKOHTPOJIEMIIEAATOra.

HWcnosib30BaTh NpU BIMOJTHEHUH yUe6GHBIX 3aJJaHUH U B Tpoliecce
HCCJIe10BaTEIbCKOU/IeATEIbHOCTHHAYYHO-
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»KeJsie3accepoi,B3aUMOo/Ie iCTBHEKe1e3aCpacTBOPOMCO
aumeau(ID)).
OnBIT,MWJIIOCTPUPYIOLIMI3aKOH COXPAHEHUSIMACCHIL.

Na6opaTtopHblennpakTuyeckuepaboTbl
JlabopamopHbieonsimbl:

[IpuMepb! pu3nUecKux siBJeHUH (N1aBIeHue
BOCKa,TasiHUe JIbJA).

[IpuMepbl XUMUYECKUX SIBJIEHUH (pOKaJIMBaHUeE
MeZHOUTIPOBOJIOKH,B3aUMO/IeICTBHE MeJia CKUC0TOM).
Mo/ ie1MaTOMOBUMOJIEKY/I.

[pakTrdeckaspadoraNe3. IIpu3HaKUIIPOTEKAHUIX
MMUYECKHXPEAKIUH.

BbiyucneHusi

— OTHOCHUTEJIbHONMOJIEKYISIPHOMMACChIBELIECTB;

— MacCOBOM/I0JIMXUMHUYECKOT03/IeMeHTanodopMyJieco
eJIMHeHUs

MaTepuasiblpecypchliHTep-HeTanopyKOBOACTBOMIIEAArOra.

BbIcTpanBaTbpa3BEPHYThIENNCbMEHHbBIEMYCTHBIEOTBETHICONOPOHHAUHPOPMaLUIOU3
y4eOHUKaUCIPaBOYHbIXMaTEPHAJIOB,I'PAMOTHOUCII0/Ib30BATb U3y Y€ HHBIHIOHS TUHHbIHaNNapa
TKYpCaxUMHUHU

Tema3.KonnuecTBeHHBIEO

KosmyectBo BewmectBa. Mousb. MousisipHas
THOIIEHUSIBXUMHU(34)

3akoHABorapo.MoJisIpHbI06bEMIa30B.PacueTrImoxuMUye
ckoiidopmy.ie.PacueTbIMacCCOBONL0MXUMUIECKOT03JIEMEHT
aBCoe/IMHEHHH,KO0JIMYeCTBaBellecTBa,MoIApHoMacchl.Pac
YETBINOXUMHUYEeCKUMYpPaBHEHUAM.

JleMoHcTpanus:

06pasLibIBeleCTBKOINYeCTBOMOJMHMOIbB

BIYHC/IEHUA:

-pacyeTio GopMyJIe UIOXUMMYECKOMYypPaBHEHH IO

Macca.

PaCKprBaTb CMBICJI U3y4YaeMbIX MOHATHUH U NPUMEHATDb 3TU INOHATHS, A TAKXKEe
M3y4YeHHble3aKOHBIM TEOPUHJISIpelleHUs PAaCYETHBIX 33/ja4CIOMOLIbIONIelarora.

BBIYHCIATB MOJISIPHYIO MacCy BellleCTB; KOJIMYeCTBO BellleCTBa, 06'bEM rasa, Maccy BellecTBa
comnopoitHao6pa3el, HaGpOpMyJIbl;

[IpoBOAUTE pacyEThI 10 YpaBHEHUAM XMMHUYECKUX PEaKIui C Oopoi Ha o6pasel,
aJIrOPUTMY4eOHBIXAe ICTBUM:KOINYECTBA,06'bEMa,MaCChIBEILECTBANON3BECTHOMYKOIHYEC
TBY,
06'bEMy,MaccepeareHTOBUIMIPOYKTOBPEAKII UM,
BbicTpanBaTbpa3BEéPHYTHIENMCEMEHHBIENY CTHBIEOTBETHICONIOPOHHANHOPMALMIOH3yYe
GHUKaWCIPaBOYHBIXMATEPHAJIOB,IPaMOTHONCII0/Ib30BATb U3y YeHHBIMITOHATUHHbIHANIIAp
aTKypCaxMMHHUCIOMOLIbIONe1arora.

Paspen 3. [lepuoanyeckuii 3aKkoH U [lepuogudeckas cucteMa XMMHYeCKUX 31eMeHToB /. U.
MeHngeieeBa.CTpoeHUe aTOMOB.XMMHYeCKasACBs3b.OKUCIANTE/IbHO-BOCCTAHOBUTE/IbHbIE peaknyu (154)

Tema 4. CtpoeHue
atoma.llepuoguueckuii
3aKoH ulepuoguueckas

HepBbIel'[01'[bITKI/IKJ'IaCCI/I(l)I/IKaLlI/II/IXI/IMI/I‘{eCKI/IXSJ'IeMeHT
OB.HOHﬂTHeOprHHaXCXO,CLHbIXC—)IIeMeHTOB(I.LLeJ'IO‘IHbIeI/II.LLe
J'IO‘{HOSeMeJ’IbHbIeMeTaJ'IJ'IbI,FaJ’IOFeHbI,I/IHepTHbIeFHSbI) .Ine

CUCTEMAXMMUYECKNX

MeHMblL, Komopbleobpazyromam@bomepHbleokcudbiu2udpoKc
anemeHTosl.U.MeHpene

udbsl.
eBa.(7 4)

[lepuoanueckuitzakoH.llepuosnyeckasgcucTeMaxuMmuie
CKUX 3/1IeMEHTOB . H.
MengeneeBa.KopoTkonepruoaHasiudauHHonepuodHasihopm
bl

PacKpbIBaTbCMBIC/IIIEPUOANYECKOT03aKOHANIOJPYKOBOCTBOMIIEIarora.

[ToHUMaTbCYIeCTBOBAaHUENEPUOYECKOH3aBUCUMOCTHCBOHCTBXUMUYECKHUX31eMEHTOB(HU3Me
HEeHUe PaJuyCoOBaTOMOBUIJIEKTPOOTPHLATENBbHOCTH) UMXCOeAUHEHUHOT
10JI0KEHHUSIBIIEPHOANYECKOHCHCTEMEUCTPOEHUSIATOMACHUCTIOIb30BaHUEM CXEM U TAGTHL.

YcTaHaBIMBAaTbCBA3bMEX/YTI0I0KEHIEM3IEMeHTaBIIepUOYe CKOHCUCTEMEUCTPOEHHEMETr0a
ToMa(cocTaB U3apsA Apa, 061eeyrcI03TeKTPOHOBUPACTpe/ie/Ie HUEUXIIO
3JIEKTPOHHBIMCJIOSIM ) 1I006 pasiy.

[IporHo3upoBaThbXapaKTepHU3MeHEHUSICBOHCTB3IEMEHTOBUUXCOEJUMHEHUHTIOTPYIIaMHUIIEPHO/,
amlleproiuuecKor CUCTEMBI CIOMOLbIONEAArora.
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[lepuoauyeckocucTEMbl XUMHUUYECKUX 3JieMeHTOB /..
MeHpeneeBa. Ilepuogbl u
CMBIC/ITOPSIIKOBOMOHOMEPA, HOME POBIEPUOJAUTPYTIIIBI3JIE
MEHTa.
CtpoenueatomoB.CocTaBaTOMHbIXAEp.M30monbL.IneK
TpOoHBL.CTPOEHHE3IeKTPOHHbBIX000/104€KaTOMOBIIEPBBIX2
OxumuyeckuxaeMeHToBllepruoguyeckoiicucreMbi/l.
H.MenpeneeBa.XapakTepuCTUKAaXUMHUYECKOT03JIEMEHTAI0
eronoJjioxkeHutoBllepuoguueckoiicucreme/l.U.MeHieneeBa

rpynnbl.  PuUsuveckuit

SGKOHOMepHOCTTlUU3M€HeHuﬂpaduycaamOMOGXUMu‘leCKU
X 3/1eMeHmos,
UHerzema/muuecxuxceoﬁcmenozpynnamu

memannuvecKkux

nepuodam.3HaueHuellepuoduyeckozozakoHaullepuoduuecko
licucmembl Xumu4eckux 3/JemMeHmos 0/ passumusi HaQyKu
unpakmuxu./]. 1. Mendenees—yuéHuliiuzpaicoaHuH.
AemoHcTpauumn
KopoTkonepuojHas v AJIMHHONIEpUOJHAS
dopmbilleproanyecKol CHCTEMbI XUMHUY€ECKUX
anemeHTOB/|.. MeHieieeBa.
O3HakoMJIeHHeCco6pa3liaMUMeTalJIOBUHEMEeTaJIIOB.
Na6opaTtopHblenMnpaKTuueckmepaboTbl
JlabopamopHbiiionsim:

B3auMo el cTBHernpoKCHIallMHKaCpacTBOPaMUKHCI0
TH LIeJIoYen

XapaKkTepu30BaTb XMMHUYeCKHe 3/1eMeHThI [TIepBbIX TPEX IePUO/0B, KaJlvsl, KaJbL{s [0
uxnosoxeHuto Bllepuoaudeckoiicucreme /I. U. MeHjeneeBa.

CnenoBaTh NpaBUIaM 6e30nacHON paboThl B J1JaGOPAaTOPHHU MIPU UCIOJIb30BAHUU
XUMUYeCKOMNocy bl N060PYJ0BaHUANOAKOHTPOJIEMIIeJarora.

BbicTpanBaTbpa3BEPHYThleNHCbMEHHbIENYCTHbIEOTBETHICONIOPOMHAUHPOPMALIMIOH3
y4ye6HHUKaNCIpaBOYHbIXMaTepHaI0B,PaMOTHOUCI0/1b30BaTbU3yYeHHbIMIOHATUI HbIHannapa
TKYPCaxUMUUIOCAECTPYKTYPHUPOBAHUSIMATePUAIACUCII0Ib30BaHUEMKIIHILIE.

HMcnosb30BaThIpYBBINOIHEHUNYYeOHbIX3aJaHUUTEKCThlyYeOHMKanoc1e
CTPYKTYpUPOBaHUsI MaTepHasa, CipaBouHble MaTepualsl ([lepuoanyeckyto
CHUCTEeMyXUMHUYecKuX 3jieMeHTOB /Jl. . MeHzeieeBa, TabIM1y pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH UCOJIEWB BOJiE,3/IEKTPOXUMHUYECKU I psiAHANPS KeHUIIMeTasl/10B).
HWcnosib3oBaTh NpH BbINOJIHEHUH yUeOHBIX 3a/JaHUM U B poliecce
HCC/Ie0BaTe/IbCKON/IeATe/IbHOCTH HAyYHO-TTONMYJ/ISIPHYIO0 INTEPATypPy XUMHUUYECKOT0
coJlepKaHus, ClIpaBOYHbleMaTepHaJibl,pecypcbl UHTEpHETaNopyKOBO/CTBOM IeJiarora

TemaS.CTpoenueBemecTs. X
HMHYECKas CBA3b.
OxkucanTebHO-
BOCCTAHOBHUTEIbHbIEPeaKum(
8u)

Xumuueckascasb. KoaneHTHasA(MONApHAsNHENIONAPHAS ) CB
SI3b. NEKMPOOMPUYAMENbHOCIbAMOMOBXUMUYLECKUXITIEMEHTN
06. VlonHast cBsA3b. Tunwvl Kpucmaniuieckux
peuwemok.CTeneHb OKUCJIEHHUS. OxkuciuTeIbHO-
BOCCTaHOBHTeJIbHblepeaKuu.[IponeccbloOKUCIeHUAN

BOCCTAHOBJIEHUA.OKUCIUTETUHUBOCCTAHOBUTEJIH.

JlemoHcTpauuu

OKHUCIAUTENBHO-

BOCCTaHOBHTEIIbHbIEPEAKIIUH:TOPEHHE, PEaKIINIPA3TIOKE
HUSI, COSTMHEHUS

PackpbIBaTh CMBICI M3y4aeMbIX MOHATHI O] PYKOBOACTBOM

niegarora. OnpenensTbBUIX UIMHYECKONCBI3HBCOCAMHEHUUCH CIIONB30BAaHUEMCXEM.

Ornpe e ThCTeIeHbOKUCICHUAXUMUYECKOr03JIeMeHTano(opMylieer ocoe JMHEHUACK CIIONIb30BaHHEMA
JrOpUTMA.

OnpeaensaTbaneMeHT(BEIIeCTBO)—OKUCIUTEIbUAIEMEHT (BEILECTBO)—

BOCCTaHOBHUTEIb. OOBSICHATBCYIIIHOCTIIPOLIECCOBOKUCIICHHSI HBOCCTAHOBIICHHSI.

CocTaBnATEIeKTPOHHBI0AIaHCCYdE TOMYHCIA0T JAHH BIX HTIPUHATHIX)JIEKTPOHOB.

CocTaBiiTh ypaBHEHHE OKHCIMTEIbHO-BOCCTAHOBUTENIBLHON PEAKIIMH 110 aTOPUTMY
Pa300paOKUCIUTEILHO-BOCCTAHOBUTEIBHOHPEAKIIIH.

Vcnonb30BaTh NPH BHITIOTHEHWH YU4eOHBIX 3a/IlaHUH TEKCTHI Y4eOHHKA T10CIe

CTPYKTYPHPOBaHUsIMAaTepHaa, ClipaBOYHbIE MaTEpHAbI (IEPUOAUUECKYIO CHCTEMY XUMHYECKHUX
31eMeHToB J1.
W.MenpeneeBa,rabIuIypacTBOPIMOCTHKHICIOT,0CHOBAaHUMHCOIEUBBOIE,dTIEKTPOXUMHYECKUIAPSIHATIPS
JKEHUHMETAIIIOB)
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Pazjen2.BaxkHelmuenpeacTaBuTe/IMHeOpraHnyeckuxeemects(354)

Temab6.Kucnopopa.Bogopogs.
(144)

Bosgyx — cmech rasos. CocraB Bosayxa. Kuciopog —
aseMeHTHHNpocTOeBelllecTB0.030H.HaxoxgeHrekrciopoa
BNpUpPO/Jie,dU3NyecKUeuXMMHUYecKrecBoicTBa.Peakjuuro
PEeHUSNIPOCTBIXUCI0XKHbIXBellleCTB. Tensio8oliagppekmxumu
yeckolipeakyuu.JK30-U3HJOTEPMUYECKHE  DPeaKLUH,

mepmoxumuveckueypasHerus.IloH
ATHeobokcuax.CiocobbInoTydYeHUSKUCI0po aBaabopaTo
PUHUNPOMBIILJIEHHOCTH.IPYMeHEeHUEKHUCI0PO/1a.KPYTOBO
poTkucaopojaBnpupose. TomauBo: yroib U MeTaH.
3arpsi3HeHHe BO3/lyXa,yCcUieHUe NapHuKoBoro sddexra,
paspylieHue 030HOBOI0C/I09.

Bopopoag—
3JleMeHTHIpocToeBellecTBo.Haxoxie HMe Bo0poAaBIpUP
ofie,pu3nuecKeUXMMHYeCK1eCBONCTBA(HapuMepeB3anuM

MeTaJlJIoB),
nosayvenus.Ilonatue

oJleCTBUsSICHEMETa/IJIaAM UMOKCHIaM U
MpUMeHeHHE,ChoCco6bl
okucysoTaxKuciaoTeiu cosu.

AemoHcTpauumn

B3aunmogericTBue pocdopa, cepsbl U xkesesa c
KHCJI0pO0M (BO3MOXKHO UCIIOJIb30BAHKE BU/IE0OIBITOB).
OnpejiesieHUe COflepXaHUA KUCI0POAa B
B03/1yxe.ONbITh, IeMOHCTPUPYIOLIHE YCJI0BUSA
BO3HUKHOBEHHs UIIPeKpalleHUs TOPeHHUs.

Na6opaTtopHblenMnpaKkTuueckmepaboTbl
JlabopamopHbitionsim:

03HaKOMJIeHHeCc06Pa3aM HOKCH/IOB.
Ilpakmuueckaspaboma:
Ne4.IlosrydeHHEKUCI0pOJa, U3yde HUeerOCBONCTB.
IpakrudeckaspadoraNe5.IlonydeHUEBOJOP OJANU3YUCHUCETO
CBOMCTB.

Buviuucnenus
—MOJIEKYJIIPHONMACCHIKHUCIOPOJan030HaHa
OCHOBaHMMATOMHOMMACCLIXMMUYECKOI03/IeMeHTa

PacKkpbIBaTbCMbICIU3Y4aeMbIXIIOHATHHUI PUMEHA T3 TUIIOHA TUATIPUONCAHUMCBOUCTBBEILECT
BU UXIIPEBPAleHUH CUCII0/Ib30BAHUEMOTIOPHBIXC/IOB UKJIHILE.
XapakTepu3oBaTh(ONUCHIBATb)CONOPOUHANIAN, CXeMY, KDAMKYIO3ANUCD
COCTaB BO3/yXa, QU3UUeCKHEe U XU-MUYEeCKHE CBOMCTBA KUCI0POAA, CIOCOBHI €r0
HOoJIy4eHUs,IpUMeHeHUe U 3HaUeHHUEB NPUPO/IEU XKU3HUYEJIOBEKA.
CpaBHUBATbpeaKIIMUTOPeHUSUME AJIEHHOTOOKHUCIEHUSICIIPEIBAPUTEIbHBIMOGCYKe HIeMIlapa
METPOBCPaBHEHHUSI.
Co6upaTh MPUGOPHI /151 TOJTYyYEHHUST KUCI0POJA (BbITECHEHHEM BOJIbI U
BO3/lyxa).Pacrno3HaBaThONbITHBIMIY TEMKUCJIOPO/IOJKOHTPOJIEMIIEJArOra.
Hcnosib30BaTh XMMUYECKYH CUMBOJIMKY /LISl COCTaBJIEHUsI GOPMY.JI BELIECTB,
MOJIEKYJISIPHBIXYPAaBHEHUMXUMUYECKUX PeAKI[UH C y4aCTUEMKHCJI0PO/a.
06 BACHATBCYLIHOCTbIKOJIOTUYECKUXITPO6JIEM,CB3aHHBIXC3arPsSI3HEHUEMBO3/1yXa.
CnesmoBaTblpaBUIaM6€e30M1acHONPa6oThIBIa60paTOPHUUITPHUHUCIIONb30BAHUNXUM MUECKOUIIOCY/IbI
¥ 060py/I0BaHHUs 110/ KOHTPOJIEM NEJArora, a TaK»Ke IIpaBUIaM 06palleHuUs
CFOpl'O‘-ll/IMl/IBeL[LeCTBaMI/lBﬁblTy.
H]IaHl/IpOBaTbI/IOCyH_[6CTBJ1HTbHaHpaKTI/lKeXI/lMI/I‘-IeCKI/IG‘BKCHepI/IMeHTbI,HpOBO,[[I/ITb
HabJ110/1e K, JleIaTbBbIBO/bIIOpe3y IbTaTaM3KCIIepU-MeHTAINO/JPyKOBOACTBOMIIelarora.ydac
TBOBAaTb B COBMECTHOU paboTeBIpYIIIe.
Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHbIX 3alaHUH U B ITpoliecce
UccJieloBaTeIbCKONH e TeIbHOCTH HayYHO-NONYJIAPHYIO INTEPATyPy XMMHUYECKOro
coJiep)KaHus, ClipaBOYHbleMaTepUasbl,pecypcbl UHTepHeTa NoApyKOBOACTBOM Ile/jarora.
BeicTparBaTh pa3BEépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C OITOPOM Ha MHPOpPMaLHI0
M3y4yeOGHUKaUCIPaBOYHbIXMATe-
pYaJIOB C OIOPOH Ha IJIaH, TPaMOTHO UCII0/Ib30BaTh U3y4YeHHbI IOHATHUHHBIN annapaT
KypCcaxuMHUHU

Tema 7. Boaa.
PactBopsb1.IloHsATHEO0GOC
HOBaHUAX

Bopa.EecocraB.Ctpoenue.Moseky.ibl. Pusuueckuecsoticm
8ag00vbl.Bodakakpacmeopumesb.PacTBOPBL.

PaCKprBaTbCMLICJ]I/IE}y‘-laeMbIXl'IOHﬂTHﬁHHpHMeHﬂTbSTHHOHﬂTHﬂHpHOHHCaHHHCBOﬁCTBBeI.L[eCT
BHU UX npeBpau_{eHmYI CrioMoubroneaarora.
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(54)

IloHsimue o pacmeopumocmu eujecme 8 gode. [loHsimue
OHACbIWEHHbIXUHEHACbIUjeHHbixpacmaopax.MaccoBasi10J1s1B
elecTBa B pacTBope. PacyeT MaccoBoil [o/iM BellleCcTBa
BpacTBOpe(NpoLeHTHasAKOHLleHTpaLivs).

Xumuueckuecgolicmeasodbl(pasnodiceHue,peakyuucHamp
uem, okcudom kaavyus, okcudom cepullV [loHsmue
o6ocHosaHusx.PoarbpacmeoposenpupodeussicusHuyenoseka
.Kpyzoeopomeodvienpupode.3arpsisHEHUEN PUPOJHBIXBO/I.
OxpaHa MOYMCTKA NPUPOAHBIXBOJ,

AemoHcTpauumn

JJIeKTPOIU3BO/bI;CUHTE3BO/bl;B3aUMO/Ie ICTBHEBOIbICME
Tas1amu (Na,Ca) (BO3MOXKHO HCI0JIb30BaHUE
BH/leOMaTepHasoB).
PacTBopeHMeBellecTBCPa3IMYHORPACTBOPUMOCTBIO.
HccnetoBaHUEepacTBOPOBKUCIOTHINEI0YEHUCITOMOIIIbIOUH
JIMKaTOpOB.

Na6opaTtopHblennpaKkTuueckmepaboTol
IIpakmuueckaspaboma:

Ne 6. [IpuroroBJieHHE pacTBOPOB C

onpeseé HHOMMacCOBO0/1eipacTBOPEHHOTO
BellleCcTBa.

XapakTepu3oBaTb GpU3UUECKHE U XUMUYECKUE CBOMCTBA BO/Ibl, €€ POJIb KaK PACTBOPUTEJIS
BIPUPO/IHBIXIIPOLIECCAX COMOPOM HAIJIAH UCXEMY.

CocTaB/sITbYpaBHEHUSXUMUUECKUXPEAKIIUACYYaCTUEMBOBICOIIOPOMHACXEMY.

06 BACHATHCYLIHOCTHIKOJOTMUECKUXITPOOJIEM,CBA3aHHbIXC3arPSI3HEHUEMITPUPOIHBIXBO/, CIIOC
00bI OYMCTKH BOJbI OT IPUMecel, Mephl 10 0XpaHe BOJ OT 3arpsi3HEHUs
nocjenpeBapUuTebHOTO CTPYKTYPUpPOBaHUSIMaTepUaJia.

[11aHUPOBATHUOCYIIECTBIS ThHAIPAKTUKEXUMUUECKHUE3KCIIEPUMEHTBLIIPOBOJUTb HAOII0IEHU
4,/eJ1aThBbI-
BO/IbINIOpE3y/bTaTaMIKCIIEpUMEHTAN0JKOHTPOJIEMITIEIAarora,CUCII0JIb30BaHUEMKJIHIIIE.

CnenoBaTh NpaBUIaM 6e30nacHOM paboThl B JaGopaTOPUH NPU UCTI0JIb30BAaHUU
XUMUYECKOUTIOCY/Ibl HO6OPY/I0BAaHUSTIOAKOHTPOIEMIIEIarora.

[IpOBOAUTHBBLIYUC/IEHUACTPUMEHEHUEMITOHATUKMACCOBAsIA0J/ISIBEIIECTBAaBPACTBOPE» COMIOPOIA
HadopMyJIbL.

HWcnosib30BaThIPUBHINOIHEHUNYYe6HbIX3aJaHUHUBITPOLIeCCEUCCIeJOBATENbCKOM
JlesiITe/IbHOCTUHAYYHO-

NONYyJSIPHYIOJUTEPATYPYXUMHUYECKOT0CO/ie P>KaHUS,CIIPaBOYHbIEMaTe pUaJibl, pecypchbl
WHTepHeTanopyKkoBoCTBOMIIeZarora.

BbicTpauBaTh pa3BépHYThIE MUCbMEHHbIE U YCTHbIE OTBEThI C ONIOPOH Ha HHPOPMALUIO
M3y4eOHMKaUCIIpaBOYHbIXMaTepPHaI0B,IPaMOTHONCII0/Ib30BaTh3yYe HHbINIIOHATHHHbIAAI A
paTKypca XMMHUHUIIOCJeNpeBapUTEIbHOTOCTPYKTYPHUPOBAHUSA MaTepHrasa.

Tema8.31eKTpo/IMTHYEeCKasA
Aucconyanus.
XuMHYecKuepeaKIMUBpPacTB
opax

(54)

Teopus 3JEKTPOIUTHYECKON
JHMCCOLUALIN. DIIEKTPOIUTHIECKAS AUCCOL]
nanus. OIEeKTPOIUTHIMHENEKTPOIUTEL.  KaTHOHBI, aHUOHBL
Mexanusm  Ouccoyuayuusewyecms ¢ pasiuyHbiMU  SUOAMU
XUMU4ecKotl CBA3U.
Tonamueocmenenuduccoyuayuuy. CAIbHBIEUCTA0BIEEKTPOIH
THIL.
Peakuuy  uvoHHOrOo OOMeHa. YClOBHS — MPOTEKaHHS
peakmiinoHHOro ooMeHa 10 KoHua. [lonHbie U cokpaéHHbIe
HMOHHBIEypaBHEHUApEaKIMil. XMMHUYE€CKUECBOUCTBAKUCIIOT,0CH
OBaHHUHCOIEHBCBETENIPEICTABICHUHO0ITEKTPOTHTHIECKOMH,TH
cconnanuy. KauecTBeHHbIEpeaKI[MMHAKATOHBIHAHHOHBI :HOHBI
XJIOpH-,0pOMUI-, MO A -, CYTTbhaT-,
docdar-

HMOHBI; KATHOHbIAMMOHMHS,Mar HUs, KaJIbIIUA, a TIOMHUHUA, )KCIIC3a
2+) u (3h), 21, PHCYTCTBYIONIHC

KapOoHaT-, CHJIHMKAT-,

AHHOHBI, TUIPOKCH]I-

MCEOH OUHKa,

PackpbIBaTbCMBbICIN3YYaeMbIXIIOHATHH,aTAKKe CMbIC/ITEOPHUUIIEKTPOJIUTHY e CKOWJUCCOL AL
YIC OIIOPOMHACXEMBI.
O6bACHATBIPUYUHBIAJIEKTPONPOBO/-
HOCTHBOJHBIXPACTBOPOBCIIOMOIIbIOIIeJarora.
CocTaB/IATb YpaBHEHHUS AUCCOLMALIMH KUCJIOT, IieJI04Yel U coJiel, MoJIHbIe U
COKpaLEHHbIeMOHHbIE YPAaBHEHUAXUMHUYECKUX PeaKMi HOHHOI006MeHa.
[l1aHMpPOBaTHUOCYILECTBIATbHAN PAKTUKEXUMUYECKHEIKCTIEPUMEHTBLIIPOBOIUTD
Hab6JII0/leHUS, le1aTbBbIBO/bINOPE3y b TaTaM3KCIIepUMEHTAN OC/IeNIpeiBapUTETbHOUPABOTHI.
CnepoBaThb npaBuU/iaM 6e30MacHOM paboThl B JaGOPaTOPHH ITPH UCTIOIb30BAHUU
XUMHUYECKOUIOCY/1bl M06OPY0BaHUANIOJKOHTPOJIEMIIeAArora.
[Ipor3BOAUTHBBIYHUCIEHUATIOXUMHUYECKUMYPAaBHEHUAM.
BbicTpanBaTbpa3BEPHYThIENNCbMEHHbBIEMYCTHBIEOTBETBICONIOPOHHANHOPMaLHIONU3
y4eOHHKaUCIPaBOYHbIXMaTepHa/I0B,I'PaMOTHOUCII0Ib30BATbU3yYeHHBIMIOHA TUHHbIHaNnapa
TKypCa XMMHUHIIOC/IeNPeBapUTENbHOIOCTPYKTYPHPOBaHUA MaTepHraJa.
Hcnosib30BaThbNIPHBBINOIHEHUNYYeOHbIX3aJaHUHUBIPOLIE CCEUCCIEJOBATETBCKON
JlesITe/IbHOCTHHAYYHO-TTONYJ/ISPHY U TEPATyPYXUMHUYECKOT0COe PXKaHHUSA, CIIPaBOYHbIe
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BBOJHBIXPACTBOpax.
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JleMoHCcTpanuu

JJieKTpUdecKasi IpOBOAUMOCTb PACTBOPOB
BeILeCTB;/IBIPKEHUE HOHOBB3JIEKTPUYECKOMIIOJIE.
OnbIThI, WIOCTPUPYIOIIKE TPU3HAKU
NpPOTEeKaHUSIPEAKLIUHHNOHHOI006MEHa.
JlabopaTopHble U

NMPaKTU4YeCKUepPaGoThl

Jla6opamopHbitionsim:

Peakuuu HOHHOTO 0GMeHA B pacTBOpax
aJiekTpoauToB:cybdaTamMeau(I)uménoun, kap6oHata
HaTpUsH

COJISTHOHM KHUCJIOTBI, peaKlus HeUTpain3anuu
MEX/IYTHUAPOKCUAOMKAIHSY COISTHOMKUCIOTOM.
Buryucsaenus
—IIpraBHeHI/lHMXHMH‘-IeCKHXpeaKLU/Iﬁ

MaTepl/IaIlbI,peCprblHHTepHeTal'[OCJ'IEKOHC}’J’IbTaLlI/II/ICHeﬂaI'OFOM

Tema9.0CHOBHBIEK/IACCHIH
€eopraHu4ecKux
CoeIMHEeHU

(11y)

KnaccudukanusiHeopraHuie cKUXCoeIMHEHUH.

OKcHAbl: cocTaB, KJaaccupukanus (0OCHO8HblE,
KUC/10MHble,aMpomepHble,Heco.1e06pasyrujueHanpumepe
okcuda

yenepodalluokcudaasoma Il),HomeHknaTypalloayueHueu
XUMHYeCKHeCBONHCTBAOKCHI0B(B3auMOieiCTBHECB
O/I0M,KHUC/I0TaMH, 1eJI0YaMH).
OcHOBaHHUA:COCTaB,KJIaccuuKanus(1e04uu
HepacTBOPUMbIEOCHOBAHHUSA),HOMEHKIATYpa,dU3nyecKkuen
XUMHUYEeCKHeCBONCTBA (B3aUMO/JeHCTBUECOKCHIAMU
HEMeTaJIJIOB, KHCJI0TaMH, COJISIMU), CNOCOObI

nosay4erus. KUcaoThl: cocTas, Kaaccuukanus,
HOMEHKJIaTypa,pr3nudeCcKuenXUMHUYeCKUeCBOCTBa (B3an
Mo/leicTBHeCMeTa/lJIaM1,0CHOBHBIMHOKCH/IAMH,0CHOBaH
HAMY,

COJIIMU Ha IPUMepe COJIAHON M CepHOH KUCJIOT),
€noco6binoay4erus. PAfaKTUBHOCTHMETAJIJIOB.

Couu (cpesiHME): HOMEHKJIATYPA, CIOCOObI
0Jly4yeHHs,B3auMo/ie icTBHecoleicMeTalIlaM M, KM CJIO
TaMH,

I11€JI04YaMUHCOTSIMH.

['eHeTHUeCcKast CBA3b MEX/Y KJIacCaMH
HeopraHudeckuxcoeJuHeHUN.[eHeTHYecKUepsAbLIIOHS
mueo6

amgomepHbixeudpokcudax(Hanpumepe LUHKAN
aaIMUHUSL): XUMU4ecKkue cgoticmea 83aumodeticmaue
CKUC0MAaMUUWEeA04AMU,PA310HCEHUENPUHAZPEBAHUU.

JAemoHcTpauumn
06pa3ubIHeOpl"aHI/I'{eCKI/IXBeLI.LeCTBpaSJ‘II/I'{HbIXKJ'IaCCOBGBSSa

OrnpeienIeHNe0CHOBHBIXKJIACCOBHEOPTaHMYECKUX COSAMHEHUHTTONIA0IIOHY.
CocraBieHHecXeMCTPOSHUAOCHOBHBIXKIIACCOBHEOPTaHUUECKUX COEJMHEHUITHAOCHOBEOIIPE
JIeTIeHHUSL.

CocraBiieHre (GopMys OCHOBHBIX KIaCCOB HEOPTAaHMYECKHX COCIMHEHWI W Ha3bIBaHHE HX
HOME>KIyHapOAHOMNTPHUBHAIbHOHHOMEHKIIATYPECH CIIONb30BaHUEMOIPEACIICHUSAUTAOIULIBIPA
CTBOPUMOCTH.
KiacecupuumpoBaHnen3yqaeMbIXBEIIECTBIIOCOCTABYHCEOUCHBAMCOTIOPOHHAONPEACIICHUS, CXEMbIN
TaOJINIypacTBOPUMOCTH.

CocrapieHHeTaOIULBINeHETHYECKUXPATOBUCX MBI« eHETHUECKasIB3aUMOCBI3bOCHOBHBIXKJIACCOB
HEOpraHMYeCKNXCOEAMHEHUU»I0]] PYKOBOJICTBOMIIEIArora.

IIporuo3upoBaH#e CBOWCTB BEIIECTB HA OCHOBE OOIINX XUMUYECKHX CBOMCTB M3y4EHHBIX

KJIACCOB, IPYIIIBELIECTB,KKOTOPHIMOHUOTHOCATCACUCIIONB30BAHUEMCXEMBI«] eHEeTHYECKasi B3aHMOCBSI3b0
CHOBHBIXKJIACCOBHEOPT aHUYECKUX COSIMHEHUINIIO]] PYKOBOJCTBOMIIEIArora.
CocraBiieHUEMOJIEKYIIPHBIXypaBHEHUH PEAK LU, WIITFOCTPUPYIOLIM X X UMUUECKHECBONCTBaN3YYeHHBIXK
JIACCOBUCNOCOOBINONYYeH s BELLIECTBU3YYCHHBIXKIIACCOB, PYIII, ATAKKE
MIOATBEPXKJAIOIIMXT €HETHYECKYFOB3aMOCBA3bMEXK1YHUMHU,COOPOHHABEPOATBbHYIOCXEMYBKAaUECTBE3PH
TEJIbHONUOMOPEI.

CocraBiieHHEeMONIEKYSIPHBIX ypaBHEHHHPEaKIIUHITOCX eMaMCIIPeIBapUTEIbHBIMOOCY K ICHHEMBBIOOpap
€arupyroLINXBeLIeCTB.
BerruncieHrenoypaBHeHHIMX MIMHYECKUX PEaKIMHKOIIMYECTBa, 00 bEMa, MaCChIBEILIECTBAIIOKOINYECTBY,0
O0bEMy,MaccepeareHTOBHIMIPOLYKTOBPEAKLIMUIIO AT OPUTMY.
ITnaHupOBaHHEHOCYIIIECTBICHUEHAPAKTHKEX IMHYECKOT 09KCIEPUMEHTaNHAOIOICHUATIOAP YKOBOICTB
OM Y4HUTes.

@dopMypoBaHKE BBIBOIOB I10 PE3Y/IbTaTaM SKCIEPUMEHTa C UCIOIb30BAaHUEM ONOPHBIX
cn10B. ©OpMyITHPOBAHHECTIOMOIIIBIOTIE AT OT AU BHITIOJTHE HUETIPABUIIOE3011aCHONPaO OTHIBIa00pATOPHUHIID
MHCIIONB30BaHHUXIMIYECKOUIIOCY IBINOOOP Y JOBAHHSI.
Vcnonb30BaHUETIPUBBIONHEHUNYYeOHbIX 32/ITaHUHHBIIPOLIECCEN CCIIE IOBATEIbCKONW ICTEIbHOCTHHAYY
HO-TIOMYJISIPHOM JINTEPaTypbl XUMUYECKOTO COACPIKAHMUS, CIPABOYHBIC MaTEePUAJIB,
pecypcslIHTepHETa, 0CYIIECTBICHUEBBIOOPATIOAPYKOBOICTBOMHACTABHUKA.




HUMO/JeiiCTBHE PacTBOPA CEPHOM KUCJIOTHI C
okcugommezu(II).
PeakiusiHe iTpaIM3al 1.
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BbITECHeHHEOAHOFOMETH}I}IaApyFI/IMI/13paCTBOpaCOJ'II/I.

Jla6opaTtopHbleMnpakTMyeckuepaboTbl
JlabopamopHbsleonsimbl:

B3auMoeicTBUE KUCJIOT C
MeTas1amMu.lloslyueHe HepacTBOPUMBbIX
OCHOBaHUN.B3auMoelicTBHe HEPAaCTBOPUMbIX
OCHOBaHUU CKUCJIOTAMHU.
Paznoxxenunerngpokcugamenu () npunarpeBanuu.
IIpakmuueckasipaboma:
Ne7.PemieHnesKcnepUMeHTa/bHbIX3a4a40TeEMe
«OCHOBHBIEKJIACCHIHEOPTraHUYECKUXCOETUHEHU Y.

BbiyucneHusi
—HoypaBHeHI/lHMXHMH‘{eCKHXpeaKLU/Iﬁ

BI;ICTpaI/IBaHI/Ie pasBépHerIx MAUCbMCHHBIX U YCTHBIX OTBETOB C OHOpOﬁ Ha I/IH(i)OpMaIII/IIO
I/I3y‘{e6HI/IKaI/ICHpaBO‘IHLIXMaTepI/IaJ'IOB,FpaMOTHOeI/ICHOJ'II)3OBaHI/IeI/I3y‘{eHHOI‘OHOH}ITHﬁHOFO&HHapaTaK
YpCaXuMHUHCHCIIOJIb30BaHUEMILIaHA, OITOPHBIXCIIOB, aJIrOpUTMa.

Paspen3.BelwectsBonxummnueckmuepeaxkumm,ay

Tema 10. Xumunueckue
peakuuun.OcHoBHble
3aKOHOMEPHOCTUXMMUYECKUXPE
aKumii (4u)

Ilonsamue o0  ckopocmu — XUMUYECKOU  peaxyuu.
Daxmopul,enusiowjue HA CKOPOCMb XUMUHECKOU pDeakyuu.
Tonsmue

o02omozennvixueemepozennvixpeaxyusx. [ousmueoboopamu
MblXxuHeobpamumpixxumudeckuxpearyusx. [lonsmueoxumuye
ckompasrosecuu. Cmeujenuexumuieckoeopasrogecus. @axm
Opbl, GIUAIOUWUCHACKOPOCIb  XUMUYECKOU — peakyuu U
nozodicenue

Xumuueckoeopasnogecusi. Kiaccuguxayusxumuyeckuxpeary

uﬁﬂopa3HblM0€H06LlHM}1M.

PackpbIBaTbCMBICTN3YdaeMBIXTOHS THHHIIPUMEHSA THI THITOHS THSITIPUONT CAHUHCBOMCTBBEIIECTBUMXIIPEB

paleHuH.

KiaccupuumpoBaTbXUMHYECKUEPEAKIIUUIIOPA3IMYHBIMITPU3HAKAM.

Y craHaBIMBATh 3aBUCUMOCTh CKOPOCTH XMMHYECKOH PeaKilu OT pa3InuHbIX (aKTOpOB

MOIPYKOBOACTBOM YUUTEISL.

[ IporHO3MPOBATHBO3MOKHOCTUIIPOTEKAHUSIX IMUUECKUXTPEBPAILICHUHBPA3INYHBIXyCTIOBHAXIIOCIENPEB

apUTEIbHOHPAOOTHI.

DnpenensteokucaurensuBocctaHoBuTeTbBOBP.CocTaBisaTean

EKTPOHHBI0aIaHCPEaKLIUH.

[ Ipon3BOAUTHBBIUUCIEHUATIOXUMUUECKUMYPAaBHEHUAMIIOAIT OPUTMY.

BbICTpanBaThpa3BEPHYTHICIINCHMEHHBIENYCTHBIEOTBETHICOIIOP OMHANH(DOpMALIION3YdeOHUKAUCIIPABO

YHBIX MaTepualioB, TIPaMOTHO HCIONb30BaTh W3YYCHHBIH IOHATUHMHBIM ammapar Kypca

XMMHUMIOCTIENPEABAPUTENBHOTOCTPYKTYPHPOBAHUS MaTepHara.

Vcnonb30BaThIPUBBINOIHEHUITY4€0HbIX 3 JaHU U BIIPOLIECCEUCCIIEA0BATENILCKOM IeA TEIbHOCTHHAYY

HO-TIOMYJIAPHYIO JIUTEPATypy XUMHUECKOIO COJEPKaHuUs, CIIPAaBOYHbIE MaTepHasbl,

pecypcsllIHTepHETanoCneKOHCYIbTAlUKC TIEAATOTOM.

PacKpbIBaTbCMBICIIN3y4aeMBIXIOHATHA,ATAKKECMBICITEOPUUAIIEKTPOITU TUIECKOM I CCOLIUALIY COTIOP OH

acCXeMBL.

DOBACHATHIIPUYHHBIAIEKTPOIIPOBOAHOCT UBOIHBIXPACTBOPOBCIIOMOLIBIONEIArora.
CocTaBiAThypaBHEHUS TUCCOIMAIIMUKHCIIOT, IeI0Ue N CoeH, TOTHBIEUCOKpAIIEHHBIEHOHHBICypaBHEHH
s XUMHYIECKUXPEaKIIMHHOHHOr 000MEeHa.

[ ITaHNPOBATHHOCYIECTBIATHHANPAKTUKEX UMIYECKHEIKCIIEPIMEHTHI, IPOBOUTHHAOTIOICHNS, A€NaTHBBIB
OZIBITIO PE3yNbTaTaM3KCIePUMEHTAIOCIEPEABAPUTEILHONPAOOTHL.

CnenoBatbnpaBiiaMbe30nacHONPadoTHIBIa00PAaTOPUUIPHUCIONb30BAHUMX MUY ECKOMITOCYIBIHOO0P Y
OBaHMS 110J] KOHTPOJIEMIIEIarora.

[Ipon3BOAUTHBBIYUCICHIAIOXUMUIECKUMYPaBHEHHSM.

BEICTpanBaThpa3BEPHYTHICTUCHMEHHBICHYCTHBICOTBETHICOIIOPOHHANH(DOPMAIIMION3yIeOHNKAN
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CIIPaBOYHBIXMATEPHAIIOB,IPAMOTHOHCIIONIF30BAaTb N3y 1€ HHBINIOHA THIHHBIHAIapaTKypcaX IMAHITIOCIT
€NpeABAPUTEIILHOI OCTPYKTYPUPOBAHUS MaTepuaa.
Hcrionp30BaThIPUBHINTOTHEHUIY e 0HBIX 3 TaHUHMBIIPOLIECCEUCCIIEJOBATEIECKOHACATETbHOCTHHAYY
HO-TIONYJIIPHYIO JIUTEPATYPy XUMUUECKOIO COZIEPKAHNUS, CIIPaBOYHbIE MaTE€pUaIbL,
pecypcelIHTEpHETAOCTIEKOHCYIIBTALMHC MEArOroM

9 KJIACC

(2 uBHEETIO,BCETO 68 1)

MpumepHbleTEMDI,
pacKpbiBaloLme AaHHbIN
pasaennporpammel,

W KOJINYECTBO YacoB,
0TBOAUMOEHaUXusyyeHme

OcHoBHOecoaepKaHue

OCHOBHbIEBUAbIAEATENLHOCTH
obyuatowmxca

Paspenl.BemecTrBonxummnyeckuepeaknyu(10y)
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IloBTOpEHUeE U
yryGJieHue3HaHU |
OCHOBHBIX pa3jeIOBKypca8
KJjacca

Ilepuognueckuitzakon.llepuonuueckascucTeMax IMUIECKUXDIIE
menToB/l. 1. MenneneeBa. CTpoeHHEaTOMOB.

3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB
XUMHUYECKUXIIEMEHTOB [IEPBBIX TPEX IEPUOMIOB, KN,

XapaKTepu30BaTb XUMHUYECKHE 3JIEMEHTHI IIEPBBIX TPEX NEPHUOJ0B, KAJIUA U KaJIbLUs 110
uxnosioxxeHutoBllepuoguyeckoicucreme /I..MeH1e/1eeBaconopoiHaa rOpyuTM.

KnaccuduunpoBaTh 1 Ha3bIBaTh HEOPraHUYECKHE BEIECTBA U3YUYEHHbIX KJIACCOB C OIOPOM
HacxeMy,TabJIULypacTBOPHUMOCTH.

(10u) Kalblys 1 OnuceIBaThOOIIMEXMMHYeCKHeCBONCTBaBeLleCTBPa3/IMUHbIXK/IACCOB,10ATBEPKAATD
MXCOEMHEHUIBCOOTBETCTBHHCIIONIOKEHNEMAIIEMEHTOBBIIE CBOMCTBaNpUMepPaMHUMOJIeKY IS PHbIXypaBHEHUMXUMUYeCKUXpeaK Ui conopoiiHacxeMy.
PHOIMHECKOACHCTEMEHCTPOCHHEMHIXATOMOB. OnpeaensTbBUAXUMHUYECKOMCBA3UUTUIIKPHCTANLINYEeCKONPe Il TKUBeIlleCTBaCOIIOPOHHACXeMY.
KiaccndukanysmHOMEHKIIaTypaHeOpraHUYeCKHXBEILECTB(ME [IporHo3upoBaTh CBOMCTBA BellleCTB B 3aBUCUMOCTH OT UX CTPOEHUS I0Cjie
KAYHApOAHas U TpI/IBHaJ'ILHaH). XuMuJeckue npeABapHTeﬂbHoropa360pa_

CBOHCTBABEILECTB, OTHOCAIIMXCS K Pa3IIHIHBIM BoicTpanBaTbpa3BEPHYThleNNCbMEHHbIENYCTHbIEOTBETHICOMOPOHHA
K/1aCCAMHEOPraHMYeCKUX COeMHEHNH. I'eHeTnyecKkas MH$opMalHIoU3yyeOHHKaUCIPaBOYHbIXMaTepUaJ/IoB,I'PaMOTHOMCII0/1b30BaTb U3y Ye HHbIMIOHS
CBSI3bHEOPT aHIMUECKUXBEIIIECTB. 3 THiiHbIaNIapaTKypCaXMMHUH.
Crpoenue BemecTsa: BUIIbI XUMITICCKOM CBAS |- W cnosib30BaThbIPUBLINOIHEHUHYYe6HbIX3a JaHUMMBIIPOLIECCEMCCIE[OBATENbCKOM
THNBIKPHCTAIUIMYECKHX PEMIETOK. aucumocnto ceoucmes JIeATeJbHOCTH Hay4IHO-MIONYJISIPHYIO IATEPAaTyPy XMMHUYECKOr0 COJiepXKaHusl,
BEUECMEOMUXCINPOEHU. . CNpaBOYHBIEMaTepHaJIbl,pecypchl UHTEpHETa MOAPYKOBOACTBOM Ieflarora.
XUMHYECKUEPEAKITHH. KIaCCHDUKAIMAXUMUYECKUX PEAKIIMIATIO PackpBIBaTECMBICITEOPHUDICKTPOIUTHYECKOM TIccoranii. OObSICHATh IPUYHHBIAIEKTPOIIPOBOTHOCTH
Pa3INIHBIMOCHOBAHHSIM. )

. BOJIHBIXPacCTBOPOB;
TeopHsaNeKTPOTUTHIECKOWANCCOLIHAIIN .
JleMOHCTpanuu CocraBiaThypaBHEHHUS IUCCOLMAIIMUKH CITOTUIIEITIOUEH, TOTHBIEHCOKPaIleHHBIEX MY CKHEeypaBHEHHST
1. MopseIMKpUCTa/I/IMYe CKUXPeLIETOKHEOpraHU4eCKHUXB XHMHYECKUXPEAKIIMAOHHOr000MeHa.
elecTB.
2. KopotkonepuoaHas 1 JUIMHHONEPUOAHAS
¢dopmbilleproanyuecKkoi CHCTEMBI XUMHYECKHX
anemenroB/l. .MenneneeBa
[pakTuyeckas padora Ne§ «Peakiyn HOHHOTO
obomeHa»lIpakriueckaspaboraNe9«KauecTBeHHBIEpEaKIIMHHA
HOHBIBpacTBOpe'.
KonTponpHasapabotaNe6« ek TponuTHIeCKasi JUCCOLUALIIST

Paspen3.HemeTanribinuxcoesuHeHUs (244)

Tema 3. ObuasxapakTeprucTUKarajoreHoB.0co6eHHOCTH O6BACHATHOOIIEe3aKOHOMEPHOCTHBU3MEHEHUH CBOMCTBHEMETA/IJIOBUMXCOe JUHE HUIBIIpe ies1ax

O6masaxapakrep CTpPOEHHsI aTOMOB 3THUX 3JIEMEHTOB, XapaKTepHBbIe JJIs1 MaJIbIX IePUOA0B U IJIaBHBIX NoArpyn [leppofanyeckoi cCHCTEMbI XUMHUYeCKUX

HMCTHUKa HUXCTelNeH! okucaeHus. CTpoeHue U pusnyeckue 3JIEMEHTOBCY4ETOMCTPOEHUSIMXaTOMOBCHUCII0/Ib30BAHUEMCXEMBI.

XUMHUYECKUXx31eMeHTOBVIIA-
rpynnbl.l'asoreHsl
(44)

CBOMCTBANpPOCTLIX BELECTB — raJIOreHOB. XUMHUYECKHe
CBOMCTBa HapUMepex/0pa(B3auMoJeHCTBHE
CMeTa/lJIaMHy,

HeMeTaJlJIJaMH-BOJ,0POJJOMUKHCJIOPO/IOM,
weaouamu).Xnopoogopo . CosiHast
KHCJIOTa,XMMHU4Y€eCKHEeCBONCTBA, N0 1yYeHUe, TPUM
eHeHMe.

KavecTBeHHbIE peaKl[U1 HA raJIOTeHU/j-MOHBL
HeticmesuexsopauxsaoposodopodarHaop2aHusmyes08eKd.

XapakTepusoBaTb GpU3NUECKHE U XUMHYECKHe CBOMCTBA MPOCTBIX BEIECTB raJl0reHOB
(HampuMepe XJ10pa) U CI0KHBIX BELECTB (X/10POBOA0PO/A, XJ0PHAA HATPHSA), CIOCOGBI
HXII0JIy4YyeHUs, IpUMeHeHUeW 3HaYeHHe BIPUPO/ie MKU3HUYeI0BeKaIocie
CTPYKTYpHUpPOBaHUAMAaTepHaIa.

OnpefensTbrajoreHUA-
HMOHBIBPACTBOPECHUCII0Ib30BAaHUEMTA0 TN bl "XapaKTepHblepeaKMMHAaHUOHBI' .

[I1aHMpOBAaTh U OCYIIECTBJISATh HAa MPAKTHKE XUMHYECKHE 3KCIIEPUMEHTHI,
[IPOBOAUTHHAGIIOIEHH S, ie/IaThBBIBO/bIOPE3YIb TATAMIKCIIEPUMEHTAIIOC/IENIPeIBAPUTEIBHO
)%
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Ba)KHeI\/IlLL[I/IeXIIOpI/I,ELblI/II/IXHaXO)K,ELeHI/leBHpI/IpO,ELE.

JleMoHCcTpanuu
BI/IAEOMaTepI/laJ'IbI:I‘aJ‘IOI‘eHbII/II/IXCO&[LI/IHeHI/IH.OGPBB
LIbIXJIOPUZLOB.
JlabopaTopHbleNNPAKTUYEeCKHEePAGOTHI
Jla6opamopHbitionsim:
PaCl'l03HaBaHI/IeXJ'IOpI/lL[-I/IOHOB.

paboThL

CJsiefoBaThIIPaBUIaMGE30MaCHONPA6GOTHIBIAGOPATOPHUHUITPUHCIIOIb30BAHUMXUM HUECKOHIIOCY bl
M060pY/I0BaHUSNIOIPYKOBO/ICTBOMIIEIArOra.

BbIcTpauBaTh pa3BéPHYThIENHUCbMEHHBIEUYCTHBIEOTBETHICONOPOMHAMHPOPMALIUIOU3
y4eOHHKaUCIPaBOYHbIXMaTEPHAJIOB,IPAMOTHOUCII0/Ib30BaTh U3y Y€ HHBIHIOHS TUHHbIHaNNapa
TKYPCaxUMHH.

Hcnosib30BaThbIPHBHINOJIHEHUNYYeOHbIX3aJaHUHUBIPOLIE CCEUCCIIEJOBATENBCKON
JlesITEe/IbHOCTH Hay4YHO-IONYJISIPHYIO0 JIMTEPATYPY XUMUYECKOT0 COZePKaHUS,
CIpaBOYHbIEMaTepHaJIbl,pecypcbl UHTEpHETA

Tema 4.

O61masaxapakKkrep

HMCTHUKA

XHMMHYECKHX 371eMeHTOB VIA-
rpymnsi.Cepau eé
coeauHeHuA(5 4)

0611as XapaKTePUCTHKA 3/1eMeHTOB VIA-
rpynnbl.OCOGEHHOCTH CTPOEHHUS aTOMOB 3THUX

3]'[eMeHTOB,XapaKTepHbIeL[fIHHI/IXCTeHeHI/IOKI/ICIIeHI/IH.CTpoe

HHUEeHU

dusnvecKkre CBOMUCTBA MPOCTHIX BEIECTB — KUCI0pPOJa
HCEPBI.

AnnoTponHbsie MoAUUKAIUU KUCJI0POJIA U
cepbl.XUMUYeCKHe CBOHCTBA cepbl. CEpoBOJOpOJ,
cTpoeHue,prU3UYeCKUEUXUMUYeCKHeCBOMCTBA
(kucnoTHBIEH

BOCCTAHOBHUTeJIbHbIE). OKCUAbI Cepbl Kak
npe/CTaBUTEMKUCIO0THBIXOKCH0B.CepHas
KHca0Ta,prU3nIecKre

Y XUMU4YecKye cBoicTBa (obLiue Kak
Npe/CTaBUTENAKIACCAKUCIOTH
cnenuuyecKkre),IpuMeHeHME.

CepHUCTAsAKUCIOTA.

Xumuueckue peakyuu, sexcaujue 8 OCHoge
npomblu1eHHo20cnocobanoayveHuscepHotikucaomol. Cou
cepHOM

KHUCJIOTBI, Ka4ecTBeHHas peaKLus Ha cy/ibdaT-
voH.HaxoxeHnecepblneécoe AMHEHUMBIPUPOE.
XumuueckoezazpsisHeHueoKpyxcaroujelicpedbl
coeduHeHUsIMU cepbl (KUucaomHble A0y,
3azpsi3HeHues03dyxausodoémos),cnocobvleconpedoms
pauwjeHusl.

JeMoHCcTpauuu
Kosnekuuu(BugeoMaTepualibl):cepaveécoe JUHEHUS.
O6yriMBaHMe caxapa Mo/,
JleiCTBUEMKOHLEHTPUPOBAHHOHCEPHO

WKUCIOTHI.

Jla6opaTOpHBIeMNIPAKTHYECKUEPAGOTHI
Jla6opamopHbleonbimbl:
O6HapyxeHHeCyIbdaT-MOHOB.

O6BACHATD 061111ie 3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB 3/1eMeHTOB VIA-rpynnsl 1
HUXCOeIMHEHUH
CYy4€TOMCTPOEHUSINXaTOMOBCONOpoiiHacxeMy " UisMeHeHHepaiMyCOBBIIOATpyNIax".
XapakTepusoBaTbduanuecKkue
MXMMUYeCKHeCBOMCTBANPOCTOrOBelllecTBacepbiveécoeJMHEHUH (CepoBO0pO/a,0KCH0BCEDPHI,
CEpHONKUCIOTHL,CY/IbGATOB), CNIOCOOBIMXIIONYYEHHs], TPUMeHeHHe U3HaUYeHHe
B IIPUPO/ie U )KU3HU YesI0BeKa C ONIOPOM Ha CXeMY U

miaH.OnpefesiTbHaAW4YMe CyibaT-MOHOB BpacTBOpeE.

06 BACHATBCYLHOCTHIKOJIOTHYECKUXITPO6IeM,CBsI3aHHbIXCIIepepaboTKocoe JUHEHU I cepbITOCT
eCTPYKTypUpOBaHUAMaTepHaa.

[I1aHUpOBaTh U OCYLIECTB/IATD Ha IPAKTHKE XMMUYECKHe 3KCIIepUMEHTHI,
NPOBOJUTbHAO/II0/JeHHUA, le/IaTbBbIBO/bIIIOPe3y IbTaTaM3KCIIepUMEeHTa.

CnenoBaTh NpaBUiaM 6e30MacHON paboThl B JIAGOPAaTOPHUHU ITPH UCITOJIb30BAHUH
XUMHUYECKOHUIOoCy/ibl H060PY/J0BaHUANOPYKOBOACTBOM Iefiarora.

[Ipor3BOAUTHBBIYUCIEHUATOXMMHUYECKUMYPAaBHEHUAMIIOATOPUTMY.

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3alaHUH TEKCThI y4e6HHUKA,
cnpaBoYHbleMaTepHaJbl ([leproaudeckyto cucTeMy XUMAYECKUX 3y1eMeHTOB /. Y.
MeHzeieeBa, TaGIUIypacTBOPUMOCTH KUCJIOT, OCHOBAaHHH U COJIeH B BOJE,
3JIEKTPOXUMHUYECKUH PsiJ| HANIPSPKEHUIIMETAaJIJIOB).

Hcnosib30BaThIPUBBINOIHEHUHYYe6-

HbIX33JJdHUMHMBITPOLIECCENCCIeJ0BATENBCKON e Te/IbHOCTUHAYYHO-

MOMYJ/IAPHYIOJIMTEPATYPYXUMHYECKOT 0CO/IePrKaHHU A, ClIPaBOYHbleMaTepraibL,pecypcbiiHTepHeTa

MI0C/IEKOHCY JIbTAL{MMCIIeJaroroM

~|
w




B3aumogeiicTBue pa36aBieHHOM CEPHON KUCIOThI
CUMHKOM.BblyucieHus
NI0YPaBHEHUSIM XUMHUY€ECKUXPEAKLUH;
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Tema 5.

O6umasixapakrep

HMCTHUKA

XUMHUYECKHUX 371eMeHTOB VA-
rpynnsl. A30t, pocdop u
HXCOeAUHEHHUS

(74)

00611as xapaKTepUCTHKa 31eMeHTOB VA-

rpynnbl.0co6e HHOCTUCTPOEHUSATOMOBITHUXIJIEM
€HTOB,XapaKTePHbIE J/Is1 HUXCTENEHUOKHUCIEHHUSI.

A30T, pacnpocTpaHeHUe B NpUpo/Jie, pusndeckue
HMXMMHUYECKHe CBOWCTBA (B3aUMOEHCTBHE C MeTa/lJIaMHU
HWHEeMeTaJlJIaMH - KHCJI0POZ,0M U BOJIOPO/IOM).
KpyrosopoTasoTa B ipupoje.
AMMuak,eropusnyecKueNXUMHYECKUECBOCTBA
(okuc/IEHHE, OCHOBHBIE CBOCTBA BOHOTO
pacTBopa),nosy4eHueunpumeHeHue.CoMaMMOHUS, UXP U3
HYyecKHeUXHMHUYeCKUECBONUCTBA (pasioKeHHe,B3aUMO/ieic
TBUE
colesioyamMu),npuMeHeHre.KauecTBeHHasipeaKIUsiHAU
OHbIAMMOHHA.

A30THast KMCJI0Ta, eé U3nyecKre U XUMHUYeCcKUe
cBOMCTBa(06UIMEKAKITPEICTABUTEISKIACCAKUCTOT U
cnenuduyeckue). AsoTucras KHUCJIOTA.
Hcnosib30BaHUEHUTPATOB W COJIeH aMMOHHUSA B
KadyecTBe MUHEpPaJIbHbIXYyA006peHUH.
Xumuyeckoezazpsi3HeHueokpyxcaroueticpedbol
coeduHeHUsIMU azoma (KucaomHbule doxcduy,
3azpsi3HeHues03dyxa, N048blU 8000EM08).
docdop,anromponusiemodugukayuugpocgopa,
dusnyecKkre U XMMHYeCKHe CBOKCTBa (B3aUMoeiCcTBHE
cMeTa/llaMH{, HeMeTaJ/lJlaMH, KOHYeHMpPUpoeaHHoUl
azomHoliucepHoli Kucaiomamu).

Okcup docdopa(V) u docdopHas kuciora, pusnieckue
HMXHMMHYeCKHe CBOWCTBA, OJy4YeHHe.
KauectBeHHasipeaknus HadpocdaT-UOHBIL.
Hcnonb3zoBanuedocdaToBBKaYeCTBEMUHEPATBHBIXY
Jlo6peHni.3arpsA3HeHUETPUPOIHBIXBOLOEMOB
docdaTamu.

JeMoOHCcTpauuu

Konneknuu:dpochopuunx coesHEHUS.
B3auMogelicTBHe KOHLEHTPUPOBAaHHOW a30THOM
KHCJIOTBICME/IBIO.

JlaGopaTopHbleUNNPaKTHYeCKHepasoThI
JlabopamopHbsleonsimbl:

1. BsauMoencTBHEeCOIe HaMMOHHUSICIIETOYBIO.

2. O3HaKOMJIeHHeCcoO a3 aMUa30THIXUPOCHOPHBIXY /L
0OpeHU.

Ilpakmuueckasipaboma:
Ne10.[lonyueHMeaMMHaKa,M3y4YeHUEETOCBONCTB.

OGBbACHATD 00LME 3aKOHOMEPHOCTH B U3MEHEHUU CBOKCTB 3J1eMeHTOB VA-rpynnbl U
HXCOEJJMHEHUIC YYETOM CTPOEHHUSUX ATOMOB.

XapakTepusoBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BelleCcTB a30Ta U pocdopa
MUXcoeMHeHUI (aMMHaKa,co/ieiaMMOHUS,a30 THOWKHUCJIOThI, HUTPATOB,0KCH/1A
docdopa(V)udocdopHoiikucaoThl,PocdhaToB),c10COObIMXIONYIEHUS, TPUMEHEHUEN3HAUEHH e
BIIPUPO/JIE Y KU3HUYEJIOBEKACHUCIIOIb30BAHUEM CXEMBbI.

OnpefesiTh MOHBI aMMOHHUS U pocdaT-HOHBI B PACTBOPE C UCIIOJIb30BAHUEM
TabJ ML bl"XapaKTepHbIE peaKlui HAKaTHOHbI HAHUOHBI".

OGBACHATBCYIIHOCTHIKO0JI0TUYECKUXITP06.JIeM,CBSI3aHHBIXCHAX0XK/|€ HUEMCOe AMHE HUHa30Ta
1 pocdopaB oKpyxarwllei cpese.

[1J1aHUPOBATh U OCYLIECTBJSATD HA IPAKTHUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
IPOBOAUTHLHAOJIIOEHUS,JIEJATh BBIBO/IbINO Pe3yIbTaTaM3IKCIIEPU-MEHTA.

CnenoBaTh NpaBUIaM 6e30nacHON paboThl B TJaGOpaTOPUH NPU UCTI0JIb30BaHUU
XUMHUYECKOHUIOCY/1bl HO6OPYJ0BaHUS.

l_[pOl/IBBOLLI/ITbBbl‘-IHC.HeHI/IHHOXI/IMI/l‘-IeCKI/lMypaBHeHI/IHM.

Hcno/ib30BaTh NPU BbINOJHEHUH Y4eOHBIX 3alaHUH TEKCThI y4e6HHUKA,
cIpaBOoYHbleMaTepHaibl (EPHOANUECKYI0 CUCTEMY XUMUYECKUX 3jieMeHTOB /1. Y.
MeH/iesieeBa, TabJIMIyPaCTBOPUMOCTH KUCJIOT, OCHOBaHHH U COJIEH B BOJIE,
3JIEKTPOXUMHUYECKUH psiJ| HANps>KeHUIIMeTaslIoB).

W cno/b30BaThIPUBHINOIHEHUNYYe6HbIX3aJaHUUUBITPOLIECCEUCCIEJOBATENbCKOM
JlesITeJIbHOCTH Hay4HO-TIONYJIAPHYIO JIMTEPATYPy XUMUYECKOT0 CoZlepKaHus,
CIpaBoYHbleMaTepHaJibl,pecypcbl UHTepHeTa 0C/JeKOHCYIbTAallMUC [1eJaroroM
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Buwruuciaenus
—IO0ypaBHEHUSAMXUMUYECKUXPEAKL I
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Tema 6. O61Iast XapaKTepuc-
THKa XUMHUYeCKHUX
3J1eMeHTOBIVA-rpynnsl.
Yriepoj u KpeMHHA U
UXcoeauHeHUs

(849)

Yruepog, aJuioTponHble MogubUKauuu (rpadur,
aJiMa3),pacrnpocTpaHeHHUe B NpUpoJie, GUsndeckue U
XUMUYecKrecBoicTBa.AZicop61us.KpyropopoTyrsiepoiaB
NpUpPOJE.

OKcUABIYTIEPOJA, UXPU3UYECKUEN XUMUYECKHE
CBO¥CcTBa(B3auMOEeHCTBHECM ETA/LJIAM Y, HEMETAJIIAM U, KOH
YeHmpupo8aHHOU a30mHoU U cepHoll Kuciomamu),
UXJIeMCTBHE HAXKUBbIEOPTaHU3Mbl,N0/1yYEHUe

Y IpUMeHeHUE. IK0102U4ecKue npobaeMbl, C8sI3AHHbIE
cokcudom yzaepoda(lV); czunomesa
2/1060/156H020N0MENJIEHUSIKAUMAMT;

napHukosbliiagpgexm.

YroJibHas KMCI0Ta U €€ coJid, ux Gusndeckue
HUXUMHUYeCKHe CBOWCTBA, NO/yYeHUe U
IIpI/lMeHeHI/le.Ka‘{eCTBEHHaHpeaKL{I/IH

HaKapOOHAT-HUOHBIL.

Hcnosvzoeanue kapboHamos 8 6bimy,
MeduyuHe,npoMblULIeHHOCMU,CeMbCKOMXO035licm

ae.

KpemHuui, ero pusudeckue U XuMHuiecKre CBOMUCTBA
(HamprUMepeB3auMOieHCTBUACM e Ta/TIAMUMHEM e TA/ITIAMH),
no/ayveHueunpumeHeHue 83./1eKmpoHUKe.

CoeduHeHus1 kpemHusl 8 npupode. O6wue npedcmagaeHust
o6okcude kpemuus(1V) u kpemHuegotl kuciome. Curukambl,
UXUCN0/16308aHUEBOBIMY,MEQUYUHE, NPOMbIUIEHHOCMU.
Baoxc-HetllwuecmpoumenbHbleMamepuaabl: Kepamuka,c
mexs10,yemeHm, 6emon,dcese306emoH. [Ipobsiembl
6e30nacH020UCN016308AHUACMPOUMENbHBIXMAMEPUAI088
noecedHe8Holl HCU3HU.

JleMOHCcTpauuu
MogeuKpucTalIndecKUXpelléToKaaMasa,rpadpura,Moiek
ynbl QyJuiepeHa.
ApncopbrusipacTBOpEHHBIXBELECTBAKTHBUPOBAHHBIMY
riém.IlpoTrBoras.

BujeomMaTtepuraibl: CHIMKATHASIPOMBILIJIEHHOCTb.

Moge Mo IeKy I0praHuye CKUXBELeCTB.

JlaGopaTopHbleUNNPaKTH4YeCKHepasoThI
JlabopamopHbitionsim:
KavecTBeHHaspeaKI[MsiHaKapOOHAT-HOH.
IIpakmuueckuepabomot:

Ne 11. [losiyyeHue yrjeKUCJI0ro rasa u u3ydeHue
€roCBOMCTB.
Ne12.PemeHneskcnepyuMeHTalbHbIX3a4a4uOTEME
«HeMeTaib».
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OGBACHATD 001ME 3aKOHOMEPHOCTH B U3MEHEHUU CBOKCTB 3J1eMeHTOB [VA-rpynmnsl 1
HXCOEJJMHEHUHCYYETOM CTPOEHUSIUX AaTOMOB.

XapakTepusoBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA IPOCTHIX BELIECTB YIepoia
MKPEMHUSUUXCOeJMHEHUH (OKCU0BYTJIEPO/A,YTObHOUKHUCJIOTHL, Kap6OHATOB,0KCHAAKPEMH
s, KpEMHUEBOUKHUCIOTHI,CUJIMKATOB),CIOCOOBIMXIIOyYe HUS, TPUMEHEHUE
Y 3HaUY€eHMe B IPUPO/JIEe U XKU3HHU

yesioBeka.Onpeie/iiTbKapoOHAT- U

CUJIMKAT-

VOHBIBPACTBODE.

OGBACHATBCYIIHOCTHIKO0JI0TUYECKUXITP06.JIeM,CBSI3aHHBIXCHAX0XK/|€ HUEMYTJIEKHUC/IOTOTa3aBOK
pyarolie cpefe.

[1/1aHUPOBATh U OCYLIECTBJISATh HAa TPAKTHKE XUMHYECKHE
3KCIePUMeHTHI, [IpOBOAUTHHAGIIIOIEHYS, 1E/1aThBBIBOAbIITIOPE3Y/IbTATAM3KCIIEPUME
HTarnocJenpeaBapuTeJbHONPaGOTHI

CnenoBaTh NpaBUIaM 6e30nacHON paboThl B JTaGOpaTOPUH NMPU UCTI0JIb30BAaHUU
XUMHUYECKOUIOCY/1bl HO6OPYJ0BaHUS.

Hcno/ib30BaTh NPU BbINOJHEHUH Y4eOHBIX 3alaHUH TEKCThI y4e6HHUKA,
crpaBouHbleMaTepHaJibl ([leproanyecKyto CHCTEMY XUMUYeCKUX 3j1ieMeHTOB /1. Y.
MeHgeieeBa, TabIMIypacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U coJiell B BoJg,
3JIEKTPOXUMHUYECKHUN PsiJ| HANIPsPKEHUIMETaslJI0B) 10CJ/Ie KOHCY/IbTAlluu C [1eJaroroM.

W cno/ib30BaThIPHBHINOIHEHUNYYe6HbIX3aJaHUUUBITPOLIE CCEHCCIIEJOBATENbCKOM
JlesITeJIbHOCTH Hay4HO-TIONYJIAPHYIO JIMTEPATYPy XUMHUYECKOT0 CoZlepKaHus,
crIpaBoYHbleMaTepHaJibl,pecypcbl MHTEpHeTa




Buruuciaenus
MoypaBHEHUSIMXUMHUYECKUXPEAKL I
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Pazpen2.Mera/uibiunxcoeguHeHus (204)

Tema 7. O6mue
CBOMCTBaAMETaJ/IJIOB
(49)

06111as1 XapaKTEPUCTUKA XUMUYECKUX 3JIEMEHTOB —
MeTaJ/l/IOBHA OCHOBaHUHM HUXIIOJIOXKEHUS B
[lepuoauveckor cucTeMe XUMHUYECKUX

aneMeHTOB/l. U. MeH/le/1eeBa ¥ CTpOEHUS aTOMOB.
CTpoeHHeMeTa J10B.MeTa/l/InueCcKasCBI3bUMeTa LI
nyeckas

KpHUCTa//IMdecKas pelléTKa. JJ1eKTPOXUMHUYeCKUH
pAAHanpsikeHUHMeTa10B.OU3nueCKUEeUXUMUYE CKHE
CBOMCTBA MeTaJJIOB (B3aUMO/ieeUCTBUE C
KHCJIOPO/IOM,BOA0H, KUCT0TaMU).06wWuecnocobbl
noJyyeHust

MemaJnos.
IloHsIMUEOKOpPpPO3UUMEMaL108UOCHOBHbIECNOCOOLI3AUUMbIO
m koppo3uu.Cniassl (cmasb,4y2yH,

dropaaroMuHull, 6poH3a), ux npumeHeHue 8 bblmy
UnpoMblulL/IeHHOCMU.

JleMOHCcTpanuu

O3HakoMJIeHHe ¢ 06pa3LlaMU MeTaJlJIOB U CIJIABOB,
HXPU3NYEeCKUMHUCBONUCTBAMU.

Moge/i1 KpUCTaINYeCKUX PelIETOK
MeTaJlJ10B.BusieomaTepuanb:Kopposus

MeTaJlJIOB.

JlaGopaTopHbIeUNIPaKTH4YeCKHepasoThI
JlabopamopHbleonsimbl:
0O3HaKoMJIeHHeCco6pa3aMHUCIIJIaBOBMETAJI/IOB.
3aBHUCHMOCTb CKOPOCTH peaKLUM MeTaJlja C KUCJIO0TON
OTNPUPOAbIMETAJLIA.

Buruuciaenus
MOypaBHEHUSIMXUMHUYECKUXPEAKI M.

PackpbIBaTbCMBICIN3yYaeMbIXIOHATHHHUIIPUMEHATbITUIIOHATUATIPUONMCAHUH CBONCTBBELECT
BU UX NIpeBpallleHU.

O6BACHATD 061111ie 3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB 3/1eMeHTOB-MeTaJlJI0B U
MXCOeJIUHEHUHC yYETOM CTPOEHUSUX aTOMOB.

XapaKTepu30BaTbCTPOEHHEM eTaJ/I0B,0011epH3NUeCKUeUXHMUYeCKHeCBOMCTBaMeTa /0B,

XapakTepu3oBaTh 061I{He CIOCOOBI TOJYyYeHUS MeTaJlJIOB 10C/Ie
CTPYKTypUpOBaHUsIMaTepHaJa.

CnenoBaTh NpaBUIaM 6e30nacHON paboThl B J1JaGOpaTOPUH MPU UCTI0JIb30BAHUHU
XUMHUYeCKONNocy1bl H060pY/J0BaHMUS.

[Ipou3BOAUTEBBIYHUCIEHUATOXUMHUYECKUMYPAaBHEHUSIM.

HWcnosib30BaTh NPU BbINOJHEHUH yUeOHbIX 3a/JaHUM TEKCThI yuyeOHUKa,
crpaBouHbleMaTepHaJibl ([leproayecKyto CHCTeMY XUMUYeCKUX 3j1eMeHTOB /1. Y.
MeHgeieeBa, TabIMIypPacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U cosiel B BOJE,
3JIEKTPOXUMHUYECKUN psiJ| HaNlpsKeHUIIMeTaslI0B).

HWcnosib30BaThIPUBHINOIHEHUNYYe6HbIX3aJaHUHUBITPOLIeCCEUCCIeJOBATENbCKOM
JeATeJIbHOCTA Hay4YHO-ITONYJIAPHYIO JUTEPaTypy XUMHUYECKOro CoJlepyKaHuH,
crIpaBoYHbleMaTepHaJibl,pecypcbliHTepHeTanoc/enpeABapuTe/IbHOMKOHCY IbTalMUCITe]]
arorom
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Tema8.BakHeline
MeTa//IbIMUXCoeJUHEeHUA
(16u)

[llesiouHbie MeTasbl. [looxeHMEe B
[lepuoauyeckoricucTeMe XMMUUECKUX 3J1eMEeHTOB /.

. MeHpenieeBa,cTpoeHue

aToMoB.HaxoxxeHHeBIpUpo/e.
dusnyecKkuenXMMHU4eCKUeCcBOMCTRA( HapuMepe

HaTpuss U Kajus). OKCHUAbl U THAPOKCUAbI HATPUA U
Kanus.[IpuMeHeHUeeI0YHbIXMETaJIOBUUXCOEIMHEHU .
[lles10uHO3eMeIbHbIEMETa/l/IbIMarHUMUKaIbLIUH,
ctpoeHne atoMoB. [lonoxeHue B Ilepuoguyeckoit
cucteMexuMuyeckux asiemeHToB /Jl. U. MeHpeneeBa.

Haxoxpaenue Brnpupoje.dusnveckue
HXUMHUYECKHeCBOMCTBa.
Baxkueiiine coeZIMHEeHUS KaJIbIIUsl (oxcupm,

TUApPOKCcUA,cosn).JKécmkocmbeodslucnocobblieéycmpax
eHusl.

OGBACHATD 001ME 3AKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB-METAJIJIOB B IpyIIax
HMHXCOEJJMHEHUH C Y4ETOM CTPOEHUSUX ATOMOB.

XapakTepu30BaTh GU3NYECKHE U XUMHUECKHE CBOMCTBA NPOCTHIX BELIECTB METAJIOB U
MXCOeIMHE HUI( OKCUOB,TUAPOKCH/I0B,C0JIe i) COMOPOMHACXEeMY,CIIOCOBbIMXIIOyYe HUs, IPUMEH
eHHeU3HaYeHUeBIIPUPOIEMKU3HUYET0BEKA.

Pacno3HaBaThCIOMOLIbIOKAYeCTBEHHbIXPEAKIM MM OHBIME TA/IIOB(Mar HHs,aIF0OM HH WS, LIUHKA, JKeJT
€33a,Me/I1) CUCI0/1b30BaHUeMTab 1ML bl "XapaKTepHblepeaK | MMHAKaTUOHbI "

[11aHUPOBATh U OCYLIECTBJISITh HA IPAKTHUKE XUMHUYECKUE SKCIIEPUMEHTHI,
HPOBOJUTHHAOJIIO/IEHUS, IEIATbBBIBO/bINOPE3Y/IbTATAMIKCIIEPUMEHTA.

CnesnoBaTblpaBUIaM6€e30MacHONPa6b0ThIBIa60paTOPUUITPHUHCIIOIb30BAHUMXUM MUE€CKONUITOCY b
1o60pyJ0BaHMUS.

[IpoX3BOAUTHBBIYHNCIEHUSITIOXUMHUYECKUMYPAaBHEHUSIM.
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Antomunuit. [lonoxenue B [lepuoguyeckoit
CUCTEMeXMMUUECKUX 3ieMeHTOB /JI. . MeHesieeBa,
cTpoeHueaToma.HaxoxaeHueBnpupoae.dusndeckue
u

XUMUUYECKHe CBOMCTBA. AMOTepHBIE CBOMCTBA OKCUAA
UTUAPOKCHU/A.

2Keneso. [TosoxkeHue B [lepuouyeckoit
CUCTEMEXUMUYECKUX 3/ieMeHTOB /I. U. MeHiesieeBa,
cTpoeHUeaToMa. HaxoxzieHue B mpupo/ie.
dusnyeckue UXUMUYecKre CBOUCTBA. OKCU/bI,
TUAPOKCUABI U coarkeie3a(ll)
mwxese3a(lll):cocTa,cBoHCTBanNOIYyYEHUE.

JleMoHCcTpanuu

B3auMoieficTBUEHATPHUSICBO0H.

OkpalvMBaHue MJIaMeHU HOHAMH HaTPUs U
Kanus.OKpaliBaHUeNJlaMe HUMOHAaM UKAJTb I US.
B3auMoieicTBUEOKCUIAKATBIUSICBOIOM.
BujieoMmaTepuanbl:ropeHUEKeIe3aBKUCI0POJEUXIIOPE.

JlabopaTOpHBIEUNIPAKTHYeCKHePaboThl
JlabopamopHuleonvimbl:

O3HakoMJIeHHe ¢ 06pa3LaMHy aJIlOMUHUSA U ero
cr1aBoB.AMOTEpPHBIECBOMCTBA THAPOKCUIA
aJIIOMUHUA.

KayecTBeHHble peaKlUH1 Ha HOHBI
»keJie3a.2KECTKOCTb BO/IbI U METO/IbI €€
ycTpaHeHus.[Ipakmu1eckuepabombi:
Ne10.PemenueakcnepruMeHTa/lIbHbIX3a4a4I0TEME
«MeTanabm».

BuvruucsaeHus
MOypaBHEHUSIMXUMHUYECKUXPEeaKI I

BbicTpanBaTbpa3BEPHYThIENNCbMEHHbBIEMYCTHBIEOTBETHICONOPOHHAaUHPOPMaLUIOU3
y4eOHUKaUCIPaBOYHbIXMaTepPHa/IOB,I'PAMOTHOUCII0/Ib30BATh U3y Y€ HHBIHIOHS TUHHbIHaNnapa
TKYpCaxUMHH.

Hcnosib30BaThbIpHBBINOJIHEHUNYYeOHbIX3aJaHUHUBIPOLIE CCEUCCIIEJOBATENTBCKON
JlesITe/IbHOCTH Hay4YHO-IONYJISIPHYIO0 JIMTEPATYPY XUMUYECKOT0 COePKaHUS,
CIpaBoYHbleMaTepHaJIbl,pecypcbl UHTEpHETA

Pa3,u,en3.|'|epBOHaqaan bIEXVIMVI‘-IECKMeI'IOHFITMFIO6OpI'aHMHECKMXBGUJ,ECTBBX,].OLI

Tema9. MNepBoHayanbHble
XMMMUYECKMENOHATAOD
OpraHUYecKMxseLLecTBax

061muenpeCTaBIeHUI000C06E€HHOCTSAXCOCTABAK
CTPOEHHsI  OpraHUYeCKHX  COeJUWHEHHUH  yrjepoja.
[lepBOHAYaTbHBIEMOHATHI060PTaHUYECKHUXBEIIECTBAX
KaKOCOeIMHEHUSIX yrjepoa (MeTaH, 3TaH, 3TUJIEH,
alleTUJIEH,3TaHOJI, TJIMLEPUH, YKCYCHasl KUca0Ta). Mx
cocmag u xumuveckoe cmpoeHue. Kaaccugukayus
opzaHuveckuxgewecme.[IoOHITHEO06NO0JIOTHYe CKUBAYKHbIX
BellleCTBaX:»KUPax,6e/IKax,yraeBojaX—HUUXPOJIUB
*KU3HUYeJI0BeKa.MamepuaibHoeedUHCme00p2aHUYecKux

O6BACHATBIPUYMHBIMHOT 006 pa3usABeLeCTB, HTIOCTPUPOBATbB3aUMOCBA3b
HeopraHW4ecKUX COeIMHEHUH yriepoJia U OpraHnyecKuX BellecTB Mo/,
PYKOBOACTBOMYYHTEJIA.

O6BACHATBYCJI0BUAOE30I1aCHOTOHUCII0Ib30BaHUABE LIl CTBUXUMUYe CKUXPEAKI U BOBITY.

XapaKkTepu30BaTbPOJIbXUMHUHBPA3JIHYHbIXC)epax/ieATeTbHOCTUIII0 e H,0CHOBHBIEBElL]
ecTBaMMaTepHaJIblIpUMeHsIeMbleBXXU3HUCOBPEMEHHOT0Ye I0BEKA.
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UHEeop2aHu4ecKuxcoeduHeHutl.
[IpupoHBIENCTOYHUKUYTIEBOAOPOAOB(YTroib,
NPUPOAHBINras,HePTh),IPOAYKTHIMXIIEPEPA6OTKH,UXPOJIb
BOBITYUIIPOMBILIIEHHOCTH.

Paspen4.00606niennemarepuananokypcy«Heoprannaeckasxumus» (44)

Temal0.Xumusnokpyxatomasicp | HoBble MaTepHasbl U TEXHOJIOMMU. Belectsa XapakTepH30BaTbPOJIbXUMHUHBPA3INYHbIXCYepax/ieATeJbHOCTUII04el,0CHOBHbIeBell|

ena,lu MMaTepHa/IbIBIOBCE JHEBHOMKU3HIYE/I0BeKa. XUMHUSU3/] eCTBau MaTepHUaJiblL,IpUMeHsieMble BXXU3HUCOBPEMEHHOTo4Ye10BeKa.
opoBbe.be3onacHoe UCI0/Ib30BaHUE BEILeCTB .06 BbACHATBYCJIOBHAGE30MIaCHOTOUCII0/Ib30BAHUSIBE | CTBUXUMMYECKUXPeaKIIUIBOBITYAHAIN3U
I/lXI/lMI/l‘-IeCKI/lXpeaKLlI/II‘;IB6bITy. pOBaTbI/IKpI/ITI/I‘-leCKHOueHHBaTbHH(l)OpMauHI-OOBJII/IHHI/II/alOMI:ILU}IeHHOCTI/I,
OCHOBBI 3K0JIOTUY€CKOM IPaMOTHOCTH. CeJIbCKOr0 X034MCTBa, TPAHCIOPTA U JIp. HA COCTOSIHHE OKpYy»Kalollel
XuMuyeckoesarpsis3HeHUe OKpy»Katolei cpesibl cpe/ibL.YMeTbOKa3bIBaThIIEPBYIONIOMOLILI PUXUMHUYECKUX0KOaXUOTPaBJIeHU
(mpeaenbHOAONYCTUMAsIKOHLIEHTpALMsl Bell|eCTB— AX.
AK). [IpyHMMaTby4acTHEBOOCYXAEHUUIPO6IeMXUMHUYeCKOMHUIKO/I0TMYeCKOMHapaBIe HHOCTH, BbICK
PoJIbXMMHMBpeLIEHUMIKOJIOTHYeCKUXITPO6IeM a3bIBaTbCOGCTBEHHYIONO3UIMIONONPO6.IeMennpe/i1araTbBO3MOXKHbIey THeé

0606IeHHeMaTepUAaTO 06061I{eHHECHCTEMATHSAIHA TOKYPCY pelieHUsIC ONOPOoH Ha HHPOpPMALMIO U3 YIeOHHUKA U CIPaBOYHble MaTepUalbl,

pecypcelMlHTepHeTa

Kypcy «HeoprannyeckasaxuMus»

«HeoprannyeckasaxuMus»,

34

[IpupaspaboTkepabodyednporpaMMbIBTEMATHUYECKOMILJIAHUPOBAHUHU/I0/KHBIOBIThYYTEHIBO3MOKHOCTHH CII0/Ib30BaHUA3/IEKTPOHHBIX (I[P POBBIX) 06pa30BaTeNbHbIXP
€CYPCOB,ABAAIIINXCAYIeOHO-MeTOANYECKUMUMaTepHanaMu(My1bTUMe/JUHHbIETPOTPaMMBbl,31eKTPOHHbleyYeOHUKMM3aJauH UK, 3/IeKTPOHHbIE GO OTEKH, BUPTYaJIbHbIE
JIabopaToOpUH, WrpOBble MPOrpaMMbl, KOJUIEKIUU IUPPOBBIX 06pPAa30BaTEJbHBIX PECYPCOB), HCHOJIb3YEeMbIMH JJs1 OOyYeHHUS] U BOCHUTAHUSPA3JUYHBIX TPy
MoJb30BaTeJield, TMpeACTaBJeHHbBIMH B  3JIEKTPOHHOM  (qudpoBoM) BHAe ©  pealu3yOUUMH JujAakThdeckne Bo3MmoxkHoctd UKT, copmepxkanme
KOTOPBIXCOOTBETCTBYET3aKOHO/IaTEIbCTBY0606pa30BaHHUU.
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