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[TOACHUTEJIBHAA 3AIINCKA

Pabouass mporpaMma 1o XUMHU Ui OOYYAIOUIMXCS C 3aJCPKKOH ICUXMUYECKOTO Pa3BUTHS
(nanee — 3IIP) Ha ypoBHE OCHOBHOIO 00IIero 0Opa3oBaHus MOArOTOBIEHA Ha OcHOBe PDenepanbHOro
rOCYJIapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa OCHOBHOTO oOmero o6pasoBanus (IIpuxas
Munnpocsenienus Poccun ot 31.05.2021 1. Ne 287) (mamee — PI'OC OOQO), denepanbHOU
aIalITUPOBAHHON 00pa30BaTEIBLHONM MPOTrPAaMMBI OCHOBHOTO OOIIIEro 00pa3oBaHus I 00ydYarOIIIXCs
C OTPaHUYCHHBIMH BO3MOXKHOCTAMH 3710poBbs (I[Ipuka3z Munnpocsenienus Poccun ot 24 HosOps 2022
r. Ne 1025), ®denepanpHoii paboyeil mporpaMmbl OCHOBHOTO OOIIEro OOpa3oBaHUs IO Y4eOHOMY
npeamery «Xumus», OenepaabHON MPOrpaMMbl BOCIIUTAHUS, C YIETOM PACIpeieeHHBIX 0 Kilaccam
npoBepsieMbIX  TpeOoBaHMii K pe3yabrataM  ocBoeHus — DenepaibHON  aJanTHPOBAHHOMN
o0pa3oBarenbHON MporpaMMbl OCHOBHOIO 00IIero oOpa3oBaHUS A OOy4YaIOUIMXCS C 3allepyKKOM
IICUXMUYECKOTO0 pa3BUTHUS U DJIEMEHTOB COAEP)KAHUSA, IPEICTABICHHBIX B  YHHMBEpPCAIbHOM
kogudukatope 1o xumuu, KoHuenmuu npenojaBaHus y4deOHOro npeaMera «XuMHUS» B
o0pa3oBareNbHbIX opraHu3anusx PO, peann3yromux 0CHOBHBIE 0011e00pa3oBaTeIbHbIE IPOTPAMMBI.

[TporpamMa mo XuMuM pa3paboTaHa C LIEJIbI0 OKa3aHUS METOAMYECKOM MOMOINM YUYHUTENIO B
CO3/1aHuU paboyell MporpaMmsbl 0 y4eOHOMY IIPEIMETY.

VYuebHblil mnpenmer «XUMHS» BXOAUT B MpeaAMeTHYI oOnacth «EcTecTBeHHOHay4HbIE
npeaMeTb». B cucreme ecTecTBEHHOHAayYHOTO 00pa30BaHM XUMUS KaK y4EOHBIM peaMeT 3aHUMaeT
Ba)XHOE MECTO B IO3HAHMM 3aKOHOB MPUPOAbI, (OPMUPOBAHUN HAYYHOW KapTHHBI MHpA, CO3/1aHUU
OCHOBbl XMMHYECKHMX 3HAHHWM, HEOOXOAUMBIX JUIsl IMOBCEJIHEBHOM >KM3HM, HAaBBIKOB 3J0POBOTO U
0e30macHOro AJIs 4eJOBEKa U OKpY)Karolled ero cpeipl obpa3a KM3HM, a TaKKe B BOCHUTAHUU
9KOJIOTUYECKON KYJIbTYpPHI.

VYCneuHocTh U3ydeHus XMMHUU CBsi3aHa C OBJAJCHHEM XHMHUYECKHUM SI3bIKOM, COONIIO/IEHUEM
npaBwil Oe3omacHOW pabOThl MpPU  BBINOJHEHUM XMMHUYECKOTO HKCIEPUMEHTa, OCO3HAHHUEM
MHOT'OYHCIICHHBIX CBS3€H XUMUHM C APYTUMHU IPEMETaMH LIKOJILHOTO Kypca.

[IporpamMma BkJIO4YaeT B ce€0si OCHOBBI HEOPraHMYECKOW M OpraHMYecKOd XuMuH. ['maBHOM
uaeell IMporpamMmbl SIBISIETCS CO3JaHHME 0a30BOr0 KOMILUIEKCAa OINOPHBIX 3HAaHUM IO XUMHH,
BBIPAXEHHBIX B (pOpME, COOTBETCTBYIOIIEH BO3pacTy O0ydaroluXcst U UX 0COOBIM 00pa3oBaTeIbHBIM
MOTPEOHOCTSIM.

B comepxaHuu JaHHOrO Kypca MPEACTAaBIECHbl OCHOBOIIOJATalOUIMEe XUMHUYECKHE
TEOPETUYECKHE 3HAHMS, BKIIOYAIOIINME W3YYEHHE COCTaBa M CTPOEHUS BEUIECTB, 3aBUCHUMOCTH HX
CBOMCTB OT CTpPOEHHUS, MNPOTHO3UPOBAHME CBOMCTB BEILIECTB, MCCIEAOBAHWE 3aKOHOMEpPHOCTEN
XMMHMYECKUX MPEBPAILIECHNUIN U IIYTEH YIPABIECHUS UMU B LIEIISX MMOJTYYEHUs BEILIECTB U MATEPHAJIOB.

TeopeTHueckyl0 OCHOBY H3y4Y€HHUS HEOPraHWYEeCKOM XHMHHM  COCTaBIIIET aTOMHO-
MoOJIeKyJIApHOEe yyeHue, I[lepuommueckuii 3akoH JI.JMI. MeHneneeBa ¢ KpaTKUMU CBEICHHUAMHU O
CTPOEHHMH aTOMa, BUJIaX XUMHUUECKOHN CBS3H, 3aKOHOMEPHOCTSIX IPOTEKAHUS XUMUYECKUX PEaKIni.

B u3yuenun Kypca 3HaunTENbHAS POJIb OTBOAUTCS XUMUYECKOMY DKCIIEPUMEHTY: IIPOBEICHUIO
MPAKTUYECKUX U J1a0OpaTOpPHBIX pPA0OT, OMHCAHUIO PE3YJIbTaTOB YYEHHYECKOIO HKCIEPUMEHTA,
COOJIIOJICHUIO HOPM M ITpaBUi 0€30MacHON paboThl B XUMUYECKOH 1abopaTopHH.

Peanuzanus manHOW TporpaMmbl B Tiporiecce oOydeHHs: mo3BoiMT oOydarorumcs ¢ 3I1P
YCBOUTD KJIFOUEBBIE XUMUYECKHE KOMIIETEHLIMU U TIOHATH POJIb U 3HAYEHHE XUMHUH CPEAM IPYIHX HayK
0 MPUPOJE.

N3yueHne XMMHUU CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOUIMXCS HAYYHOTO MHUPOBO33PEHUS,
OCBOCHHIO OOIICHAyYHBIX METOJNOB (HAOMIO/IEHWe, HW3MEpEHHe, HSKCIEPUMEHT, MOJCITHUPOBAHUE),
OCBOEHUIO MTPAKTUYECKOIO MPUMEHEHNS HayUYHbIX 3HAHUH, OCHOBAHHOT'O HAa MEXIPEIMETHBIX CBS3SX C
npenMeramu  «Oxpyxarouii mup», «®usukayn, «buonorus», «l'eorpadus», «Marematuka» u
(dbopmMHpyeT KOMIIETEHIIMH, HEOOXOAMMBbIE JJISi TIPOIOJIKEHNsT 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX

HayK.



N3yuenne xumMuM CcrnocoOCTBYeT pa3BUTHIO y oOyuatommxcs ¢ 3[IP mpocTpaHCTBEHHOTO
BOOOpakeHus1, PyHKIIMOHAIBHOM IPaMOTHOCTH, YMEHHS BOCIIPUHUMATh U KPUTUYECKH aHATM3UPOBATh
MH(POPMALIMIO, TPEACTABICHHYI0 B pPa3iWYHbIX (opmax. 3HAYUMOCTh NpEAMETa s pPa3BUTHUS
KHU3HEHHOM KommereHuuu oOydwaromuxcsi ¢ 3[IP 3akiroyaercs B YCBOGHHHM OCHOBBI XHMHUYECKUX
3HaHUI, HEOOXOJUMBIX JUISI TOBCEAHEBHOM KM3HM; HABBIKOB 37J0POBOTO M OE30IMIACHOTO IS YeJIOBEKa
U OKpYXarollel ero cpebl 00pasa )KU3HU; (POPMUPOBAHUU HKOJIOTHUECKON KYJIbTYPHI.

[IporpamMa oOTpaxaeT cojaepkaHHe OOy4YeHHMS NpPEAMETy «XUMHS» C Y4EeTOM OCOOBIX
oOpasoBarenbHbIX TToTpeOHOCTEH oOydarommxcs ¢ 3[IP. Opnagenne y4eOHBIM MPeaMETOM «XUMUS
MPEJCTABISCT ONPEACTICHHYIO TPYIHOCTh Al oOyuarouuxcs ¢ 3[1P. 3To cBs3aHO ¢ 0COOEHHOCTAMU
MBICIIMTENBHOMN JEATENbHOCTH, IEPUOANYECKUMHU KOJIeOaHUsIMU BHUMAHUS, MaJIbIM 00bEMOM MaMsTH,
HEZ0CTAaTOYHOCTBIO OOIIEro 3amaca 3HaHWM, MOHM)KEHHBIM I103HABATEJIIbHBIM MHTEPECOM M HU3KHUM
YPOBHEM PEUYEBOr0 Pa3BUTHS.

Jnis mpeonmosieHUsT TPYIHOCTEH B HM3y4eHHMH Yy4eOHOro mpeaMera «XuMHS» Heo0Xoanma
ajanTanus oobeMa M XapakTepa yd4eOHOro marepuajga K I03HaBaTElIbHBIM BO3MOXKHOCTSM JaHHOMN
KaTeropuu OOydalomMXCs, Y4eT HMX OCOOCHHOCTEH pa3BUTHSA: HCIIOJIB30BAaHHE AalTOPUTMOB,
BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSA3€H, IOCTEIIEHHOE YCIOKHEHNE U3y4aeMOro MaTepuaia.

[Ipy u3ydyeHUHM XUMUM HEOOXOJUMO OCYILECTBISATh B3aUMOJECHCTBUE HAa IOJIMCEHCOPHOU
OCHOBE.

TeopeTnueckuii MaTepruall pEKOMEHAYETCS U3y4aTh B MPOLECCE MPAKTUYECKOU JIEATEIBHOCTH.
B03MOXHO BbIIEICHHE OTAEIBHBIX YPOKOB Ha PEIICHHE 3aJad B CBSA3M CO CIOKHOCTBIO AaHAIM3a
Tekcta oOywaromumucsa ¢ 3[IP. Opranuueckoe €IWHCTBO TMPAKTHYECKOM UM  MBICIUTEIBHON
NeSTeNbHOCTH 00yJaroIuXcs Ha ypOKax XUMUHU CIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOEHHIO
0a3MCHBIX XMMHYECKUX 3HaHMA W yMeHWil. Oco0oe BHUMaHHE IMPH HM3YYCHUH XHUMHUH YACHSACTCS
M3YUYEHHIO «CKBO3HBIX» MOHATHHA U (POPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHUS MaTepuaa.

[enu u 3agaun n3y4eHUst yaueOHOro npeamera «XuMHs»

OO6u1me nenu u3ydeHus yueOHoro npeamMera «Xumus» mnpeacrasieHsl B denepanbHoii paboueit
IIpOrpaMMe OCHOBHOT'O 0011ero oopasoBanusi. OHU aKTyalU3UPOBAHbI C YYETOM HOBBIX PUOPUTETOB
B CHCTEME OCHOBHOI'0 00111ero 00pa3oBaHus, HaIIPAaBJICHHOCTH 00yUYeHUs Ha pa3BUTHE U CAaMOpPa3BUTHE
JUYHOCTH, (popmupoBaHHEe €€ HHTEIIeKTa U o0meld KynbTypbl. OOydeHHE YMEHMIO YUYHUTHCS H
IIPO0JIKATh CBOE 00pa30BaHUE CAMOCTOSITEIbHO B HACTOSIIEE BPeMs SBIISETCS OAHON U3 BaXKHEUIINX
GyHKIUH y4eOHBIX TPEIMETOB, B TOM YUCIE U «XHUMHW.

Jnsa obyuaromuxcs ¢ 3P, Tak ke, kak ¥ JUIsl HOPMaTHUBHO PA3BUBAIOLINXCS CBEPCTHHUKOB,
OCBAaMBAIOIIMX OCHOBHYIO O0pa30BaTEIbHYIO MpPOrpaMMmy, JTOMHUHHUPYIOIIEE 3HAYeHHE MpPHUOOpeTaroT
TaKHe LENH, KaK:

dbopMupOBaHUE MHTEUIEKTYaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K COTPYAHHYECTBY,
CaMOCTOSITEIbHOMY HPUHATHIO peIleHul, CHOCOOHOM aJanTHpPOBATHCS K OBICTPO MEHSIOIIUMCS
YCIIOBUSIM KHM3HU;

HalpaBJIEHHOCTh O0y4€HHsI Ha CUCTEMAaTHYeCKOe MPUOOIIEHNE YYaluXcsl K CaMOCTOATEIbHOM
MIO3HABATEJIbHOW JESITEbHOCTH, HAyYHbIM W NPAKTHYECKUM METOAAaM MO3HaHUs, (HOpMUPYIOLIUM
MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

obecrieueHrne  YCJIOBHH, CIOCOOCTBYIOIIMX  MPUOOPETEHHIO  OOy4YalOIIMMHCS  OMBITA
pa3sHOOOpa3HOM JesATeIbHOCTH, TO3HAHMS UM CaMOIO3HAHMUS, KIIOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMITETEHIIMH ), UMEIOLINX YHUBEPCAIbHOE 3HAYEHUE JJIs Pa3IMUHBIX BUOB JESATEIbHOCTH;

(dopmMupoBaHUE yMEHUIN OOBSCHATH M OLIEHUBATh SIBICHHUS OKPYXKAIOIIEro MUpa Ha OCHOBAaHHH
3HAHUU U OTBITA, MOJIYYEHHBIX IPU U3YUYEHUU XUMUU;

¢dopmupoBaHue y oOy4aromUXcsi TyMAaHUCTUYECKMX OTHOIICHWH, MOHUMaHMUS IEHHOCTH
XUMUYECKHUX 3HAHUU JJIs1 BBIPAOOTKH IKOJIOTHUECKH 11e71eCO00pa3HOr0 MOBEICHUS B OBITY U TPYIOBOM
JESATENBHOCTH B LIENSAX COXPAHEHUS CBOETO 3/10POBbs U OKPYKAIOLIEH PUPOAHON CPEBL;

pa3BUTHE MOTUBAIMU K OOYyUEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOJIIO M CAMOBOCHUTAHHUIO Ha
OCHOBE YCBOEHHs OOIIEYeIOBEUECKIX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BHIOOpPY Hpoduis u
HaIpaBJIE€HHOCTHU JaJIbHEHIIEr0 00yUeHUsI.



Kypc HanpaBieH Ha pelieHue Cieaylonrx 3a1a4, 00eCneunBaloNX Peaan3aHio JUYHOCTHO-
OPUEHTHUPOBAHHOTO U JAEATEIbHOCTHOTO MOAXOAOB K 00ydeHuio xumuu obOydarommxcs ¢ 3I1P Ha
YPOBHE OCHOBHOT'O O0IIIEro 00pa30BaHMS:

dbopMupoBaHHE NEPBOHAYAIBHBIX CHUCTEMATU3MPOBAHHBIX MPEJCTABICHUN O BEIIECTBaX, HX
IPEBPALICHUSIX W  NPAKTUYECKOM IIPUMEHEHUM; OBJAJEHUE [OHATUHHBIM  amnmaparoM U
CUMBOJIMYECKHUM SI3bIKOM XUMUU;

0CO3HaHNE OOBEKTHUBHON 3HAUMMOCTH OCHOB XMMHUYECKOM HAyKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMUUECKUX MPEBPALLICHUI HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB KaK OCHOBBI
MHOTHX SIBJIGHUM JKMBOM M HEXHUBOW HPUPOABI; YIIyOJN€HUE MPEACTaBICHUI O MaTepuagbHOM
€IMHCTBE MUDA;

OBJIQ/ICHUE OCHOBAaMH XHMHYECKOH TI'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIU3UPOBATH H
OOBEKTHBHO OIICHUBATh JKU3HEHHBIC CUTYyallW, CBSI3aHHbIE C XUMHEH, HaBbIKaMH O€30MacHOr0
oOpalleHusi ¢ BEUIECTBAMH, MCIOJIb3YEeMbIMH B MOBCEAHEBHOH >KM3HM; YMEHHEM aHAJIM3UPOBATH U
IUIAHUPOBATh KOJIOTUYECKU O€30MacHOe MOBEACHHUE B IENSIX COXPAHEHMS 3J0POBbs U OKpYKarolen
Cpelbl;

dbopMupoBaHUE YMEHHI YCTAHABIMBATH CBSI3U MEXKAY pealbHO HAOMIOJaeMbIMU XUMUYECKUMU
SBJICHUSAMU W TIPOLIECCAMH, MPOUCXOMSIIIUMH B MHUKPOMHUpE, OOBSCHATh NPUYHHBI MHOTOO0Opa3us
BEIIECTB, 3aBUCUMOCTb HUX CBOWCTB OT COCTaBa M CTPOCHHUSA, a TAKKE 3aBHCHUMOCTh IPUMEHEHUS
BCIIIECTB OT X CBOMCTB;

MPUOOPETEHUE OMbITA MCIIOJIIB30BAHUS PA3IUYHBIX METOAOB M3y4YCHHS BELIECTB, HAOMIOACHUS
3a UX IPEBPALICHUSIMU NIPU IPOBEAECHUH HECIOKHBIX XMMHUECKUX SKCIIEPUMEHTOB C MCIIOJIb30BAHUEM
nabopaTropHOro 060pyaOBaHUS U IPUOOPOB;

(dbopMupoBaHUE MPEACTABICHUN O 3HAYEHUNM XWMUYECKOW HAyKU WU PELIEHUU COBPEMEHHBIX
HKOJIOTHYECKUX MpoOJieM, B TOM 4YHCIE B MPEJOTBPAIICHHMH TEXHOTEHHBIX M HKOJIOTHUYECKHX
KaracTpod.

Oco0ennocTu 0TOOpPa M aganTAMU Y4eOHOr0 MaTepHaJia 0 XUMHH

OO0yueHue yueOHOMY IpEeIMETYy «XHUMHUs» HEOOXOJUMO CTPOUTH HAa CO3JaHUU ONTUMAIIbHBIX
YCIOBUHM JUIS YCBOEHHS MporpaMMHOro Mmarepuana oOydaromumucs ¢ 3I[IP. Boneimoe BHHMaHue
JOJDKHO OBITH YECJIEHO 0TOOPY yu4eOHOr0 MaTepHraia B COOTBETCTBUU C MPUHIIUIIOM JTOCTYITHOCTH MIPU
coxpaHeHuun oOmero ©6a3oBoro ypoBHsS. OH JOMKEH MO COJAEpXKaHUI0O U 00BeMy OBITh
aganTUpOBaHHBIM Jisi oOydarommxcst ¢ 3[IP B cooTBeTcTBUM ¢ HUX OCOOBIMH 0OOpa3oBaTEIbLHBIMHU
notpeOHocTsAMU. CrenyeT o0JerduTh oBiajeHne MatepuanioM oOywaromumucs ¢ 3IIP mocpencrsom
€ro JIeTaIbHOIO OOBSCHEHHMS] C CHCTEMAaTUYECKUM IIOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOH B
MPUMEHEHUH 3HAaHHWH C MCTOJIb30BAaHUEM MPHUEMOB aJITOPUTMHU3AINU U BU3YAIbHBIX OMOp, O0yUeHUs
CTPYKTYpPUPOBAHUIO MaTepHaa.

Bonbiioe 3HadeHue Ui TMOJHOLIGHHOTO YCBOEHHS Yy4eOHOTo MarepHuaja MMeeT omopa Ha
MEXIMPEIMETHBIE CBSI3U BOINPOCOB, U3y4aeMbIX B JaHHOM Kypce, ¢ TaKUMHU YYEOHBIMH MpeIMETaMH
kak «['eorpadus», «DPusuka», «buomorusy». Ilo3Bonsis paccmarpuBaTh OJWH U TOT K€ y4eOHBIN
MaTepuajd C pa3HbIX TOYEK 3PEHHUS, MEXKIPEIMETHbIE CBSI3M CIIOCOOCTBYIOT €ro Jy4IIeMy
OCMBICJIEHHIO0, 60JIee MPOYHOMY 3aKPEIUICHHIO MOJyYE€HHBIX 3HaHUH U MPAaKTUYEeCKUX YMEHUH.

[Tpy mOArOTOBKE K YpOKaM YUHUTENb JIOJKEH NMPEAyCMOTPETh (POPMHUPOBAHHE y O0yUYarOLIUXCS
YMEHUI aHaJIN3UpOBaTh, CPABHUBATH, 0000IIATh U3ydaeMblii MaTepual, MIAHUPOBATH MPEICTOSIIYIO
paboTy, OCYIIECTBIATH CaMOKOHTPOJb. HeoOXoauMO MOCTOSHHO CHEAWTHh 3a HPaBUIBLHOCTBHIO
peueBoro opopmiIeHHs BhICKa3bIBaHui oOyyvarontuxcs ¢ 3I1P.

B cBa3m ¢ OCOOCHHOCTSAMHM TIOBEICHHUSI H JIeATEIBbHOCTH, oOydarommxcs ¢ 3IIP
(pacTopMOKE€HHOCTh, HEOPTaHW30BAaHHOCTH) HEOOXOAUM CTPOKANIINI KOHTPOJIb COOMIOACHUS TPABUIT
TEXHHUKHU 0€30M1aCHOCTHU MPH MIPOBEIEHUH JIa0OPATOPHBIX pabOT B XMMUYECKOM KaOMHETE.

IIpumepHbie BuAbI gesiTenbHOCTH oOydarommxess ¢ 3IIP, oOyciioBiieHHbIE 0COOBIMHU
o0pa3oBaTe/IbHBIMH MOTPEOHOCTAMHU M 00ecleYrBaOIie 0CMBICICHHOE OCBOCHHE COAEPKAHUU
o0pa3oBaHus Mo nmpeaMeTy «XuMHD»

Copnepxanue BUJIOB jedaTenbHocTH oOyyatomuxcs ¢ 3[IP Ha ypokax XuUMHUU Oompesensercs ux
ocoObiMH 0Opa3zoBaTenbHBIMU TOTpeOHOCTsAMU. [lomumo mmpoko wucnoisdyembix B @OIT OOO
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o0mux Juis BceX OOyYaloImuXcs BUAOB JEATEIBHOCTH CJENyeT YCHJIUTh BHIBI JAEATEIbHOCTH,
cienu(UYHbIe Ul JaHHOM KaTeropuu oOydaromuxcs, A 00eCeyeHHs OCMBICIEHHOI'O OCBOEHUS
coZiepKaHusl OOpa3oBaHMA MO NPEAMETY: YCUJICHHE TPEAMETHO-IPAKTUYECKON NEeATETbHOCTH C
aKTUBH3ALMEH CEHCOPHBIX CHCTEM; YEPEIOBAaHUE BHUIOB JCSATECIBHOCTH, 3aJACHCTBYIOLINX Pa3INYHbIC
CEHCOPHBIE CHCTEMBI; OCBOCHHME MaTepuaia C ONOPOH Ha aJrOPUTM; «IIOIIArOBOCTH» B H3YUEHHUH
MaTepHuaia; HCIOJIb30BaHUE JIONOJHUTENbHON BU3YyalbHOH ONOpPHI (IUIaHbI, 00pa3lbl, CXEMBI,
1a0JIoHbI, OomopHbIe Tabmuisl). s pa3Butus y oOywaromuxcs ¢ 3IIP ymenus nenatb BBIBOJBI,
(GbopMHpOBaHUS IPaMOTHOTO PEUEBOr0 BBICKA3bIBAHHMSI HEOOXOJMMO HCIIOJIb30BaTh ONOPHBIE CJIOBA U
ke, Ocoboe BHUMaHUE CIEAYET YACTUTh O0YUEHHUIO CTPYKTYPUPOBAHUIO MaTepHalla: COCTaBICHUE
PUCYHOUHBIX M BepOaJbHBIX CXEM, COCTaBJICHME TaOJIML, COCTaBJIE€HUE Kilaccudukauum ¢
0003HAYCHHBIMHA OCHOBAHMSIMHU JJIS1 KIIACCU(UKAIIMY U HAIIOJHEHUE UX TIPUMEpPaMH U Jp.

[IpumepHas TeMaTrdeckasi 1 TepMUHOJIOTHYecKas Jiekcuka coorBeTctByeT GOIT OOO0.

Hns obywaromuxcs ¢ 3IIP cymecTBeHHBIMH SIBJISIFOTCS HPUEMBI PabOTBl C JIEKCHUECKUM
MaTtepuajioM 1o npeamery. [IpoBoautcs crnenumanbHas padoTa IO BBEJCHHIO B aKTHUBHBIN CIIOBaphb
00yJaroImuxcs COOTBETCTBYIOIEH TepMUHOIOTHH. M3ydaeMble TEpMUHBI BBOJSTCS Ha TIOJIMCEHCOPHOM
OCHOBE, 00s3aTebHa BU3yallbHas MOAJEPAKKA, AITOPUTMBI pabOTHI C ONPEAEICHUEM, OITIOPHBIE CXEMBI
JUI aKTyaJlu3allii TEPMUHOJIOTHH.

Mecto yyeOHOro npeamera «XuMus» B y4eOHOM ILJIaHe

B cootBerctBum ¢ ®Denepa’bHBIM TOCYIAapCTBEHHBIM 00pa30BaTENbHBIM  CTaHJAPTOM
OCHOBHOIo o001iero oOpa3oBaHusi y4eOHBIH INpenMeT «XHUMHUS» BXOJUT B INPEAMETHYI 00JIacTh
«EcTecTBeHHOHayuUHbIE IPEAMETHI» U SIBISETCS 00513aTENbHBIM J1JIS1 U3YUEHUS.

Y4eOHbIM JI1aHOM Ha e€ u3ydeHue orBeneHo 136 yueOHbIX 4acoB — 1Mo 2 4 B HezAento B 8§ u 9
KJIaccaX COOTBETCTBEHHO.

Copnepxanne yuyeOHOro mnpeamera «Xumus», npeiacrasieHHoe B dDenepanbHoil paboueit
nporpamme, cootBerctByer PI'OC OO0, pazpadorano ¢ ydyerom DenepanbHOM OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O OO0IEro oOpa3oBaHUs MO y4eOHOMY MpenMeTy «XHUMUS»,
coorBercTBYeT DenepanbHOM aganTUPOBAHHON OCHOBHOW 00pa30BaTENbHOW MpPOTpaMMe OCHOBHOTO
o01ero o6pazoBaHus 00YUYaIOIIUXCS € 33JEPKKON ICUXUYECKOTO Pa3BUTHSL.

COAEPXAHUE YUEBHOI'O ITPEAMETA «XUMUW»

COAEPXAHUE OBYYEHUA B 8 KITACCE

[TepBoHaYaIbHBIE XUMUYECKUE TTOHSATUS

[Tpenmet xumun. *Ponb xumuu B xu3HH yenoBeka.® Tena u BemecTBa. OU3NYeCKue CBOMCTBA
BELIECTB. ATperaTHoe COCTOsSiHUE BellecTB. *Xumus B cucreme Hayk.™ UucTble BellecTBa U CMECH.
CrniocoOb1 pasznenenust cmeceil. IlpaBuna 6e3omacHoro oOparieHusi ¢ BelecTBaMH U J1abOpaTOPHBIM
obopynoBanueM. *IloHsiTHE O METOAAX MMO3HAHUS B XUMHH.*

ATOMBI M MOJEKYNTbl. XUMUYECKHE DIEMEHTHl. 3HaKW (CHMBOJbBI) XUMHUYECKHX DIIEMEHTOB.
OTtHocuTenbHas aToMHasi Macca. [IpocThie U ClI0KHBIE BEeNIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckasi popmyna. BareHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. *3aKOH MOCTOSIHCTBA
coctaBa BemiecTB.* OTHOCUTEIbHAS MOJICKYJIIpHas Macca. MaccoBasi 0Ji1 XUMHUYECKOTO DJIEMEHTA B
COCIMHEHUH.

DuU3NYeCKUe U XUMUYECKHE SIBIICHUSI. XUMUYecKas peakiud. [[pu3Haku XUMUYECKUX peaKIuid.
VYpaBHEHHsS] XUMUUYECKUX peaKIHidi. 3aKOH COXpaHEeHHs Macchl BenlecTB. Knaccudukarus XuMHIeCKIX
peaknuii (CoequHEHNs, Pa3I0KEHUS, 3aMEIICHHS, OOMEHa).

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW IMOCYAOH, C TpaBuUiIamMu pabOThl B
naboparopun W mpuéMamMu OOpalieHHsl ¢ JIabopaTOPHBIM OOOPYAOBAHHWEM; H3YyUECHHWE W OIHMCAHHE
(U3MYEeCKUX CBOHCTB 0Opa3IOB HEOPraHWYECKUX BEIIEeCTB; HaOmoAeHne (U3NYecKuxX (TUIaBICHHE
BOCKa, TasHUE JIbJa, PACTUPaHUE caxapa B CTYIKe, KUMIEHWE W KOHJEHCAIMs BOJBI) M XUMHYECKHX
(ropeHue cBeuM, NMPOKATMBAHUE MEIHOM IMPOBOJOKH, B3aUMOJEHCTBUE MeNla C KHUCIOTOW) SIBICHU,
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HAOMIOZICHWE W ONHMCAHWE TMPHU3HAKOB TMPOTEKAHUS XWUMHUYECKUX peaklui (paszloxeHHue caxapa,
B3aMMOJICHCTBUE CEPHON KHCIOTHI C XJOpHAOM Oapus, pasnokenue ruapokcuaa memu (II) mpum
HArpeBaHWH, B3aMMOJCHCTBHUE kene3a ¢ pactBopoMm conu meau (II));u3ydenue crocoOoB pasieneHus
cMmeceil (Cc TIOMONIBIO MarHuTa, (UIBTPOBAaHWE, BBITAPUBAHME, IUCTHILUIALUS, Xpomarorpadwus),
MIPOBE/ICHUE OYHMCTKY TIOBAPCHHOW COJM; HAOIIIOJICHWE W ONMHCAHUE PE3yNIbTaTOB IPOBEICHUS OIBITA,
WLTFOCTPUPYIOIIETO 3aKOH COXPaHEHHUSI MaCChl; CO3/IaHIE MOJIEIICH MOJIEKYI (IIIapOCTEPIKHEBBIX ).

Baxneiime npeacTaBuTeIn HEOPraHUIECKUX BELIECTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciaopoag — 31eMeHT M NpOCTOE BELIECTBO.
Haxoxnenue kuciopoia B mpupojae, (u3MYecKHe M XUMHUYECKHE CBONCTBa. Peakuuu ropeHHs
IOPOCTBIX M CHOXKHBIX BemiecTB. CrocoObl MOJMy4eHUs KuUcIopoja B JjabopaTtopuu  *u
npoMbliieHHocTu. ™ Ilpumenenne kucinopona. Ilonstue o6 oxcupax. Kpyrosopor kuciopona B
npupoje. *O30H — auoTpoIHas MOAU(UKALUSA KUCIOPOa.

TernnoBoil 3¢p¢dexkT XUMHUECKOW peaklUuu, TEePMOXHMHUYECKHE YPaBHEHUS, OK30- U
SHIOTEPMHUUYECKHUE peakyK. TOIIMBO: Yyrojib U MeTaH. 3arps3HEHUE BO3/lyXa, YCUIEHUE TAPHUKOBOTO
addekra, pa3pylieHre 030HOBOTO CIIOs. *

Bonopon — anemeHT u mpocroe BeuiectBo. HaxoxaeHue Bogopoaa B npupoje, Gpuzndeckue u
XMMHUYECKHE CBOMCTBA (Ha NpUMEpe B3aUMOJICHCTBUS C HEMETalIaMM M OKCHJIAMU METAJIJIOB),
pUMEeHeHHe, *crnocoObl noaydyeHus. * [ToHaTue o Kuciorax u cossx.

KomuuecTtBo BemectBa. Mosb. MossipHasi Macca. 3akoH ABoraapo. MossipHblii 00bEM Ta3oB.
Pacuersl mo xumuueckoit opmyie. PacyeTsl MaccoBOi JJOIM XMMHUYECKOTO JIEMEHTAa B COCAMHEHUH,
KOJIMYECTBA BEILIECTBA, MOJISIPHOM MaccChl, MOJSpPHOro oObeMa Tra3oB. Pacu€rbl 1Mo XUMHYECKUM
YpaBHEHMSIM.

*®usznueckue cpoiictBa Bonbel.* Boma. Ee cocra, crpoenme m Moiekynsl. *Boma kak
pactBoputenb.* PactBopbl. *IloHsATHE O HACBIIIEHHBIX W HEHACHILEHHBIX pacTBopax. Ilonsrtue
pacTBOpUMOCTH BellecTB B Boje.™ Pacuer mMaccoBoil J0JM BellecTBa B pacTBOpe (MPOLEHTHAsS
KOHIIeHTpauus). MaccoBas 10151 BeIlleCTBa B pacTBope. *XUMHUECKUe CBOICTBA BOJbI (Pa3sioKEHHE,
peakuuu ¢ HaTpUeM, OKCUIOM KallbLius, okcuaoM cepsl (1V) peakuuu ¢ meramuiamy, KUCIOTHBIMU U
OCHOBHBIMH OKcHusamu). [Tonsitue 00 ocHoBaHusX. Poib pacTBOpOB B MPHUPOJIE U B JKU3HU YEIOBEKA.
Kpyrosopot Bozsl B ipupoie.* 3arpsisHeHre NpUpoIHbIX BoA. OXpaHa U OYMCTKA IPUPOAHBIX BOJ.

Baxueliimme kiaccel HeopraHuyeckux coenumHeHud. Kiaccudukanmss HeopraHudeckux
coequHeHnil. Okcuupl: cocTaB, Kiaccuukanus (KUCIOTHBIE, OCHOBHBIE, *am@oTepHbIE,
HecoseoOpasyrone - Ha npumepe okcuaa yriepoga (II) m okemma aszora (Il)), Homenknarypa.*
*[TomyuyeHne* n XMMHUYECKUE CBOMCTBA OKCHUJOB (B3aMMOEICTBHE C BOJIOM, KUCIOTaMU, LIEIOYAMH).
OcHoBanus. Knaccudukanuss ocHoBaHMM: HIETOYM M HEpacTBOpUMbIE OCHOBaHUS. HomeHkiaTypa
ocHOBaHWi. Du3nueckue W XHUMHUYECKHE CBOWCTBAa OCHOBaHUM (B3aWMOJICHCTBHE C OKCHUJIAMHU
HEMETaJJIOB, KUCIOTaMH, coisiMu). *Ilonydyenne ocHoBaHU. >

Kucnotel: coctaB, kiaccu(puKalus, HOMEHKIATypa, (U3NYECKHEe M XMMHUYECKHE CBOHCTBA
(B3auMoOZIEliCTBHE C METaJNIaMU, OCHOBHBIMH OKCH/IAMH, OCHOBAHUSIMH, COJISIMH, HAa IIPUMEPE COJISTHON
U CEpHOM KHuCIOT), *cmocoObl monydeHus.® Psa aktuBHoctn MetamoB H. H. bexerosa. Comm
(cpemHue): HOMEHKJIATYpa COJiei, *CIocoOBbl MONy4YeHHUs*, B3aUMOJCHCTBHE CONieH C MeTaslaMu,
KHCIIOTaMH, IIE€JI0YaMH U COJISIMH, TPUMEHEHHUE.

[Tonstue 06 amdoTepHbIX MMIPOKCUAAX (HAa MpUMepe HMHKAa U *amroMUHUA™): *Xumuueckue
CBOICTBA (B3aMMOJICUCTBHUE C KUCIOTAMH U IEJI0YaMH, PA3I0KEHHUE MPY HArPEBaHWM) U MMOJydeHue. *

['eneTnyeckas CBs3b MEXAY KJIacCaMHU HEOPTraHWMUYECKUX COEAMHEHUN. ['eHeTnuecKkue psabl.

XVUMUYECKUHN SKCIIEPUMEHT: Ka4yeCTBEHHOE ONpEJeNIEHNEe COAEpKaHUs KUCIOPOoJa B BO3AYXE;
MOJTyYeHHE U U3yueHHe CBOMCTB KUCIIOpPO/1a; HAOII0I€HUE B3aUMOICHCTBHS BELIECTB ¢ KMCIOPOIAOM U
YCIIOBUSI BOSHUKHOBEHHUS U MPEKpallleHusi ropeHus (moxkapa); 03HaKOMJIEHUE ¢ 00pa3liaMyu OKCHJIOB U
OIMCaHME MX CBOMCTB; MOJYYEHHUE U U3yYEHHE CBOMCTB BOAOpOJa (TOpeHue); HabIoaeHne oopas3ios
BEIIECTB KOJMYECTBOM | MOJIb; MCCII€OBAaHHE OCOOCHHOCTEH pacTBOPEHHS BELECTB C PA3IMYHOM
pPacTBOPUMOCTBIO; IPUTOTOBIIEHUE PACTBOPOB C OIPENEIEHHON MacCOBOM J0JIEM pacTBOPEHHOIO
BEIIECTBA; B3aMMOJICICTBUE BOJABI C METAJUIaMU (HAaTPUEM U KayibliieM) (BO3MOKHO HCIIOJIb30BAHUE
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BUJICOMATEPHAIIOB); OIPEIEICHUE PACTBOPOB KHUCIOT M IIEJOYEHd C IIOMOULIbI0 HWHAMKATOPOB;
UCCIIeIoBaHNE O0pa3lloB HEOPraHWYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB; HAOJIOJEHHE H3MEHEHUS
OKpaCKHM MHJIMKAaTOPOB B PACTBOPAX KUCJIOT U LIeJIouel; u3yuyeHue B3aumopeiictaus okcuaa meau(ll) c
pacTBOPOM CEPHOM KHCJIOTBHI, KHUCJIOT C MeETaJulaMH, pEaKkUUi HEeUTpalnus3aluu;, IOJy4eHUe
HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO METajula APYI'MM U3 pPAacTBOpa COJIM; PELICHUE
JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaykHelme KJ1acChl HEOPraHMYECKUX COCIUHEHUI.

Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema XUMHUYECKUX 31eMeHTOB /1. 1.
MenneneeBa. CTpoeHue aToMoB. XuMudeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEINIbHBIE PEAKIUU.

[lepBble MOMBITKH KIACCU(PUKANNKA XUMHUYECKUX 3JIeMEHTOB. [IOHATHE O rpynmax CXOMHBIX
3JIEMEHTOB (ILI€JOYHbIE U IIEIOYHO3EMENbHbIE METasllbl, TajJOreHbl, HHEPTHBIE Ta3bl). *DJIEeMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTepHbIE OKCHJIBI U TUIPOKCHIBL. *

Ilepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckux snemenToB /. . Menneneena.
Kopotkonepuonnass u *mnmunHonepuoanas® ¢opmer  I[lepuonndeckoil cUCTEMBl XUMHYECKHX
snementoB [[. WM. MenpneneeBa. Ilepuoapl u rpynmbl. OU3nUecKuil CMBICT MOPSAKOBOIO HOMEpA,
HOMEPOB MepUo/ia U TPYMIbl FJEMEHTA.

Ctpoenue atomoB. CoctaB aTOMHBIX sifiep. *M3oronsl.* DnekTpoHbl. CTpoeHHE AIIEKTPOHHBIX
obostouek aromoB TiepBbIx 20 xumudeckux eMmenToB [lepuomudeckoii cucremsl J[. . Menneneesa.
XapakTepucTika XMUMHUYECKOTO JJIeMEHTa Mo ero mnonoxenuto B llepmonmmyeckoii cucreme [I. U.
Menpeneesa.

*3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB 3JEMEHTOB MaJIbIX MEPHOJOB U TJIABHBIX MOATPYII, B
3aBUCMMOCTH OT aTOMHOTO (TMOpsAAKOBOro) Homepa 3HaudeHue Ilepuomumueckoro 3akoHa U
[leprognyeckoit cHCTeMbl XUMHYECKHX DJJIEMEHTOB I pa3BUTHS Hayku u npaktuku. 1. U.
MenpeneeB — y9€HBIN U TpaXKTaHuH. *

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMNoJIsIpHast) CBSI3b.
* DNEKTPOOTPHUIIATEIIEHOCTh ATOMOB XUMUYECKHX AJIEMEHTOB.* MlOHHAs CBS3b.

Crenenb okucneHus. OKUCIUTEILHO-BOCCTAHOBUTENIbHBIE peakuuu. [Iporiecchl OKUCIeHUs U
BOCCTaHOBJIEHMS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XYUMUYECKUN OKCIIEPUMEHT: H3y4yeHHEe oOOpa3loB BEUIECTB METAUIOB M HEMETaJUIOB;
B3aUMOJICHCTBUE THUJIPOKCHIA IIMHKA C pPacTBOpaMU KHUCIOT W WICJIOYEH; TMPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOIINX TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUil (TOpeHHe, peaKiuu
Pa3NoKEeHUSsI, COSTMHEHNUS ).

MexnpeameTHbIE CBSI3H

Peanmzanus MeXIpeIMETHBIX CBA3EH MPH U3YYEHUN XUMHUH B 8 KIIacce OCYILECTBIISICTCS Yepes3
UCMOJb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATUH, TaK U TMOHATUH, SBISIOIIUXCS
CHCTEMHBIMH ISl OT/ICIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01e ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAy4HbIN (akT, TUIOTE3a, TEOpHs, 3aKOH, aHAJM3,
CHHTE3, Kilaccu(UKalus, epruoJHIHOCTh, HAOIIOIEHHE, SIKCIIEPUMEHT, MOJISIIMPOBAHNE, H3MEPEHHE,
MO/IEJIb, SIBJICHUE.

Ouszuka: Marepus, aroM, OJJEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIHI, HW30TOIbI,
PalliOaKTUBHOCTb, MOJIEKYIIA, SJEKTPUUYECKUN 3aps/l, BELIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, ra3, (U3uuecKue BeTNUNHBI, €TUHHUIIB U3MEPEHHS, KOCMOC, TUTaHETHI, 3BE3/161, COJHIIE.

buonorus: ¢porocunres, neixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaiIbl, TOPHbIE MOPOJbI, MOJE3HBIE HCKOIMAEMBIE,
TOILTUBO, BOJIHBIE PECYPCHI.

COILEPKAHUE OBYYEHMUS B 9 KITACCE

BemiectBo n xumMuueckas peaxius
Ilepnognueckuii 3akoH. Ileproguueckas cucrema xumuuecknx snemeHToB 1. M. Menneneesa.
CrpoeHure aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB XMMHYECKHUX 3JIEMEHTOB IEPBBIX TPEX
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NIEPUONIOB, Kayus, KaJdbLMsl M HUX COEAMHEHUM B COOTBETCTBUM C IIOJIOKEHHUEM DJIEMEHTOB B
[Tepuoanueckoil cUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBA3M. THIBl KPUCTAIIMYECKHX PELIETOK,
*3aBHCUMOCTh CBOWCTB BELIECTBA OT THUIIa KPUCTAIIIMUECKON PEIETKU U BUIa XUMHUECKOH CBS3U. *

Knaccupukanuss ©  HOMEHKIATypa HEOPraHMYECKHMX  BEIIECTB (MEXAyHapoaHas U
TpUBHANIbHAA). XHUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K Ppa3IMYHBIM  KjaccaM
HEOpPraHUYECKUX COCAUHEHUN, TeHETUYECKasl CBSI3b HEOPraHUUECKUX BEILECTB.

Knaccubukanuss XUMUYECKUX pEakUui MO Pa3IMYHBIM MpU3HaKaM ([0 YHUCIYy M COCTaBy
YYaCTBYIOIIMX B PEAKIMHU BEILIECTB, MO TEIUIOBOMY 3((eKTy, Mo U3MEHEHHIO CTETEeHEH OKMCICHUS
XUMHYECKHX 3JIEMEHTOB, *1I0 00paTUMOCTH, 110 YYaCTHUIO KaTaau3aropa).™ DK30- U S9HIOTEPMUUYECKUE
peakuuu. *TepMoxuMuUdecKrue ypaBHEeHUs. *

*[lonsiTie 0 ckopocTH XMMHYEcKOl peakuuu. [loHstue 00 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHATHE 0 TOMOTreHHBIX U reTepOreHHbIX peakuusax. [loHsaTHe 0 XuMHUYecKOM
paBHOBecuH. CMeNIeHUe XUMUYECKOro paBHOBeCUs. PaKTOPBI, BIUAIOIIME HA CKOPOCTh XUMUYECKON
PEaKIMU U TMOJI0KEHUE XUMHUYECKOTO paBHOBECHS. *

OKHCTUTENIbHO-BOCCTAHOBUTEIbHBIE  PEAKIMH, JJICKTPOHHBIA  OajaHC  OKHUCIUTENhHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBieHUE YpaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIUIM
C HCIIOJIb30BAaHUEM METO/1a AJIEKTPOHHOTOo OanaHca.

Teopust 3IEKTPOTUTUUECKON AUCCOLMAIMHI. DIEKTPOIUTHUECKAs JUCCOLMAIIMS. DIEKTPOIUTHI
U HEdNEeKTponuThl. KaTHOHBI, aHWOHBL. *MexaHu3M JHUCCOIMAIMKU BEUIECTB C Pa3jIMYHbIMHU BHIaMU
xumuueckoi csizu. [lonsrue o crenenu nuccouuanuu.® CuibHbIE U ca0bI€ 3JEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. YCIOBHUSA MPOTEKAHHS peakluii MOHHOTO OOMEHa [0 KOHIIA.
[TonHble M COKpalIEHHBIE HOHHBIE YPABHEHUS pEAKIHil. XMMUYECKUE CBOMCTBA KUCIOT, OCHOBAHUI U
COJIeil B CBETE MpeACTaBICHHI 00 3JeKTponuTUuYecKoil nuccounanuu. Cpena pactsopa. KauectBeHHbIE
peaKIuy Ha KaTHOHBI M aHUOHBI: XJIOpUA-, OpOMUI-, HOAHI-, CYIb(at-, KapOOoHaT-, CHIIUKAT-, pocdart-
aQHWOHBI; TUAPOKCUA-UOHBI, KATUOHBl aMMOHHUS, MarHus, Kaibll¥s, alloMUHUS, xkene3a (2+) u (3+),
Meau (2+), LMHKA, IPUCYTCTBYIOLIME B BOJHBIX PAaCTBOpAX.

XUMHYECKUN HKCIEPUMEHT: O3HAaKOMJIEHHE C MOJEIAMH KPUCTAUIMYECKUX PEHIETOK
HEOPraHWYeCKNX BEHIECTB — METaUIOB M HEMETaUIoB (Tpadura W amMmasa), CI0XKHBIX BEIIECTB
(xJopuaa HaTpus); HCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOH peakiMu OT BO3JEHCTBUA
pa3nuyHbIX  (AKTOPOB; HCCIEIOBAHHWE 3JEKTPOIPOBOJHOCTH  pPAcTBOPOB  BEILIECTB, Ipoliecca
JMCCOLMALIMU KUCTIOT, Lesodel U cosieil (BO3MOXKHO MCHOJIb30BaHUE BUIEOMATEPHAJIOB); NMPOBEIECHUE
OIIBITOB, WUTIOCTPUPYIOUINX MPU3HAKK MPOTEKAaHUs] PeaKklMi MOHHOro oOMeHa (oOpa3zoBaHME OCajKa,
BBIJICJICHHE Ta3a, OOpa30BaHUE BOJbI); OINBITOB, WUIIOCTPUPYIOIIMX HPUMEPBl OKHUCIUTENbHO-
BOCCTAHOBUTENBHBIX DPEAKIHUIl (TOpeHHe, peakuuu pa3joKeHUs, COECIUHEHMs); pacllo3HaBaHUE
HEOPraHWYECKUX  BEIIECTB C IOMOINBIO KAUYEeCTBEHHBIX PpEaKIMi Ha HMOHBI;, pEIICHHE
AKCIIEPUMEHTAIbHBIX 33/1a4.

Hewmeranmne! u ux coenvueHus

OO6mias xapakTtepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE CTEHEHU
okucineHus. CrpoeHue M (U3NYECKHE CBOICTBAa MPOCTHIX BEIIECTB — TaJlOTEHOB. XUMHYECKUE
CBOMCTBa Ha mpuMepe Xjopa (B3aUMOJCICTBHE C MeTalllaMHM, HEMEeTallJlaMd — BOJOPOJIOM U
KuciaopoaoM, *menouamu*).  Xsopoogopon. ConsHas — KHCIOTa, XMMHYECKHE  CBOMCTBA,
*momydyenue®, mnpumeHeHue. *JlelicTBHEe Xjopa H XJOPOBOJOPOJa HA OPraHW3M 4elloBeKa.™
Baxueiime X0puabl 1 X HaXOXKIACHUE B IPUPOJIE.

OO6mas xapakTepuctuka 35eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOSHUSI aTOMOB KHCJIOPOIa
U cepbl. XapaKTEPHbIE CTENIEHN OKUCIICHUS.

Crtpoenue u ¢uznyecKkue CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOJAA U CEpbl. AJUIOTPOIHBIE
MOJU(UKAIIMH KACIOPO/a U cepbl. XMMHUYECKHE CBOMCTBA cephl (B3aMMOAEHCTBUE *c HemeTanaamu™
— BOJIOPOZIOM U KHCIIOPOJIOM, METAJUIaMU, *KOHIIEHTPUPOBAHHBIMHM a30THON M CEpHOIl Kuciotamu).™*
CepoBosiopoJi: cTpoeHHe, pU3NYEeCKUe U XMMUYECKHE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBHUTEIbHBIE
cBoiicTBa). OKCUIBI cepbl Kak MPEACTaBUTENN KUCIOTHBIX OKcuJ0B. CepHas Kuciorta: Gusndeckue u
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XUMHYECKHEe CBOMCTBA (00mmme u crienuduueckue). Comu cepHOM KUCIOTHI, KAYECTBEHHAS PEaKIIUs Ha
cynbdar-uoH. CepHucTas KHciaoTa. *XMMHUYECKUE PEAKIMHU, JISKAIIUE B OCHOBE IPOMBIIIJIEHHOTO
crioco0a moyrydyeHus cepHoil KHCIoThL. * HaxoxeHue cepbl U e€ coenuHennid B npupoae. [lpumenenne
Cepbl U €€ COCIMHEHHH B OBITY M B IPOMBIIUIEHHOCTH. *XUMHUYECKOE 3arps3HEHUE OKpYXKarolen
Cpeabl COeNMHEHUSAMHU Cepbl (KHCIOTHBIC OXKAM, 3arpsi3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IIpeJoTBpaleHus. *

OO0masi xapakTepucTuka 371eMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOSHHS aTOMOB a30Ta H
¢docdopa, xapakTepHbIe CTENIEHU OKUCIEHHUS.

A30T, pacipocTpaHeHHe B MPUPOJE, PU3NIECKUE U XMMUYECKHE CBOMCTBA (B3aMMOICHCTBHE C
MeTaJUlaMU U HeMeTaJlaMHU - KUCIOPOAOM U BoaopoaoM). KpyroBopor azora B nmpupozge. AMMHUAK:
¢usnyeckue M XUMHUYECKHE CBOMCTBAa (OKHCJIEHHWE, OCHOBHBIE CBOWCTBAa BOJHOTO pacTBOpa),
*nonydyenue® u mnpumeHeHue. ColnM aMMOHUS: COCTaB, (U3MYECKHE M XUMHUYECKHE CBOMCTBa
(pa3noxeHue, B3aUMOJCHCTBHE CO IIEIOYaMH), NpUMeHeHHe. KauecTBeHHash peakuus Ha HOHBI
aMMOHUS. A30THas KUCJIOTa, € (U3NYecCKue M XMMHYECKHEe CBOMCTBa (oOmue u cnenududeckue),
*nonyuenue.* HutpaTtsl (pasnoskenue). AzoTucras kuciorta. Mcmomb3oBaHHEe HHUTPATOB U COJIEH
aMMOHMsI B KauecTBE MMHEPAIbHBIX YAOOpeHHi. *Xumuueckoe 3arps3HEHHE OKpPY)KaroLlel cpeibl
COEMHEHUSIMH a30Ta (KUCIIOTHBIE IO/, 3arpsi3HEHNE BO3/1yXa, TOYBbI X BOOEMOB). *

®dochop, *amnorpomnHsie mMomudukamuu (ochopa,* duMUECKHe M XUMHUUYECKHE CBOWCTBA
(B3auMozielicTBUE C METaUlaM{, HEMETalllaMu, *KOHLIEHTPUPOBAaHHbIMU Aa30THOM U CepHOU
kucnoramu).* Okeun gocdopa (V), oprodochopnas kucnora: puznuecKue U XMMHUYECKHE CBOICTBA,
*nomydenue.* *lloHsAiTHE O MHHEPaJIBHBIX YHOOpeHHsX: HUTpatel U Qocdarsl. [lonstue o
KOMIUIEKCHBIX  ynoOpeHusax.* OOmas xapakTepuctuka 3neMeHToB IVA-rpynmel. OcobeHHocTH
CTPOCHUSI aTOMOB YIJIepo/ia M KpEeMHHsA. BalleHTHOCTh M XapaKTEpHBIC CTEIEHH OKHCICHHS aTOMOB
yriepoja u KpeMHus. Pacripoctpanenue yriiepoaa B Ipupoe, XapakTepHble CTEICHU OKUCICHHUS.

VYriepon, alorporHbeie Mogudukanun (rpadur, aMas), GU3NIecKre 1 XUMUICCKUE CBOMCTBA
IIPOCTHIX BELIECTB (B3aMMOJICHCTBHE C METalJIaMH, HEMETAJUIaMH, *KOHLIEHTPUPOBAHHBIMU a30THON U
cepHoil kucioramu)*. Ancop6ums. KpyroBopor yriepona B mnpupozae. OKCHIBI yriepoja, HX
¢u3nyeckre U XMMUYECKUE CBOMCTBA, MOIy4YEHUE M MPUMEHEHHUE, eiiCTBUE HAa OPraHU3M 4YeJOoBeKa.
*JKOJOTHYEeCKHEe TMPOOJIeMBbI, CBs3aHHBIE ¢ oOkcuaoMm yriepona(lV); rumoresa T1i106amBHOTO
NOTEIUIEHUS] KJIMMaTa; MapHUKOBBIM 3¢ddekr.* YronpHas kuciora u e€ coiau, X (U3NYECKUE U
XMMHAYECKHE CBOWCTBA, *moiydeHne W TpuMeHeHue.* KadecTBeHHas peakiusi Ha KapOOHAT-WOHBI.
Hcnonb3oBanue kapOOHATOB B ObITY, MEAMILIMHE, IPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

OO6mue npeacraBieHuss 00 OCOOEHHOCTSAX COCTaBa M CTPOEHUS OPraHWYECKUX COEIUHEHMM
yriepoa (Ha mpuMepe MeTaHa, 3TUJIEHA, STaHOJIa, YKCYCHOW KUCIOTHL. *MX cocTaB M XMMHMYECKOe
crpoenue. Kimaccudukanus opranndecknx BemecTB.* [ToHATHE 0 OMOJOTHYECKH BaYKHBIX BEIECTBAX:
KHpax, Oenkax, yrieBoJaXx — M HMX pOJM B KHU3HM 4YeloBeka. *MaTepualbHOE €IUHCTBO
OpPTaHUYECKUX U HEOPTaHWMYECKUX COeTMHEHHH. *

Kpemuuii, ero ¢usnyeckne M XHMMHYECKHE CBOHCTBA (Ha MNpUMepe B3aUMOACWUCTBUS C
MEeTaJlJIaMi U HeMeTayulaMu), *nomydeHue™® u mnpumeHeHue. *CoeAMHEHHS KPEMHHS B MPUPOJE.
Oo6uwme nmpencrasineHust 06 okcuae kpeMHusA(IV) u kpemuueBoit kucinore. CUIUKaThl, PU3NYECKUE U
XMMHAYECKHE CBOWCTBA, TMOJYYCHHWE M TPUMEHEHHE B OBITY, HMPOMBIIIICHHOCTH (B MEIUIIUHCKOH,
3JIEKTPOHHOM, CTPOUTENBHOW W JAp.). Baxuelmue cTpouTenbHbIE MaTepuaibl: KepaMuKa, CTEKIIO,
LIEMEHT, OETOH, kene300eToH. [IpobieMbl 6e30MacHOro UCIOIb30BaHUSI CTPOUTENBHBIX MAaTEPUAIOB B
MOBCEHEBHOM KU3HU. *

XYUMHUYECKUN SKCTIEPUMEHT: U3ydeHHe 00pa3l0B HEOPraHMUYECKUX BEIIEeCTB, CBOWCTB COJISTHON
KHUCJIOTBI; TPOBEJIEHNEe KadeCTBEHHBIX PEAKIMHA Ha XJIOPUI-UOHBI M HaONIOJeHHWE MPU3HAKOB MX
MPOTEKAHMsI; ONBITHI, OTpaXaoImKe (U3NUECKHe W XHUMHUYECKHE CBOWCTBA TAJIOTCHOB H WX
COEMHEHUH (BO3MOKHO MCIOJIb30BaHHE BUAEOMATEPHATIOB); O3HAKOMIICHHE C 00pa3laMi XJIOPUIOB
(rajoreHu10B); O3HAKOMIIEHHE ¢ Oo0Opa3laMu cepbl U €€ COeIMHEHUSIMU (BO3MOKHO HCIOJIb30BaHHE
BUJleOMAaTepuaioB);  HaOdrofeHWe  mporecca  oOyriauBaHMs — caxapa  HOJ  JEHCTBUEM
KOHLEHTPUPOBAHHOW CEPHOM KHCIIOTHI; M3YY€HHE XHWMHUYECKHUX CBONCTB pa30aBiIE€HHOW CEpHOM
KHUCJIOTHI, TPOBEJIEHHE KAYyeCTBEHHOM peakiuu Ha Ccynb(paT-HOH M HaOMI0JeHHe Npu3HaKa eé
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NPOTEKaHMsI, O3HAKOMJICHHE ¢ (PU3MYECKMMHU CBOHCTBaMM a30Ta, (ochopa M HX COEAUHEHUI
(BO3MOXHO HCIIOJIB30BaHUE BHACOMATEPHUANIOB), OOpa3liaMu a30THBIX U (OCHOPHBIX YAOOpEHUIA;
MOJTyYeHHE aMMHUaKa U U3yYeHHE ero CBOICTB; MPOBEICHNE KaUeCTBEHHBIX PEaKIUil HA NOH AaMMOHHS
u ¢ochar-uOH W H3yYCHUE NPU3HAKOB HMX NPOTCKAHHS, B3aMMOJCHCTBHE KOHIICHTPHPOBAHHOMN
a30THOM KHUCIOTHI C MEIbI0 (BO3MOKHO HCIIOJIb30BAHUE BHCOMATEPUANIOB); M3YYEHUE MOJENeH
KPUCTAJUIMYECKMX PEHIETOK anmasza, TpaduTa; O3HAKOMIICHHE C MPOIECCOM  ancopOruu
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOHCTBOM IPOTHUBOTa3a; IOJIyYCHHE
VIJICKUCIIOTO Ta3a M W3YYCHHE €ro CBOMCTB; NMPOBEICHHE KAUYECTBCHHBIX PEaKIMi Ha KapOOHAT- M
CHJIMKAT-MOHBI ¥ U3yYCHHE NPU3HAKOB MX NPOTEKaHHS;, 03HAKOMJICHHE C MPOIYKIHEeH CHIMKATHOM
MPOMBIIINICHHOCTH; PEIICHUE IKCIEPUMEHTAIBHBIX 3a/ad Mo TeMe «BakHeime HeMeTallibl U MX
COCIMHEHUS.

MeTtamibl 1 UX COeAMHEHUS

OO0mrast XapakTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU WX MOJIOKEHUS
B Ilepuonnueckoil cucreme xumuueckux sieMeHTOB J[. M. MeHaeneeBa M CTpPOEHHS aTOMOB.
Crpoenne wetawioB. Merajuinueckass CBsi3b M METAJUIMYECKas KpUCTALUIMYECKas pemeTka.
DIIEKTPOXUMHUYECKUM psiJi HANPsHDKEHUN MeTaiuioB. PU3MyYecKre U XMMUYECKUE CBOWCTBA METAILJIOB
(B3auMOJEHCTBUE C KHUCIOPOJOM, BOJIOM, KHCJIOTaMmH). *OOIue crnocoObl MOJYy4YeHUs METAILIOB.
[TonsiTue 0 KOPPO3MH METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBel (CTamb,
YYT'yH, TIOPATIOMUHIHI, OpOH3a) ¥ UX PUMEHEHHE B OBITY M MMPOMBIIIJICHHOCTH. *

[[{emounble MeTaibl: nojoxxkenue B [lepuonnueckoin cucreme xumMudeckux snemeHTos J[. U.
MenpeneeBa; crpoenue atoMoB. Haxoxnenue B npupoje. @uznyeckue U XMMUUECKHUE CBOMCTBA (Ha
npuMmepe Hatpus U Kamus). OKCUABI U TUAPOKCHUIBI HaTpus M Kanus. [IpuMeHeHHe IIeTOoYHBIX
METAJUIOB U UX COCIMHEHUH.

[[{erouHO3emMenbHBIE METAUIBI MarHUi M KajapUui: moJiokeHue B llepuogmueckoit cucreme
xuMmuueckux sneMeHtoB /. . MenzeneeBa; CTpOCHHE HX aTOMOB; HAXO0XJICHUE B MPHUPOJE.
duznyecknue U XMMUYECKUE CBOMCTBA MAarHUs W Kaiblus. BaxkHele coequHeHus Kaublus (OKCUJ,
ruIpoKcua, coin). *JKECTKOCTh BOBI M CIOCOOBI €€ ycTpaHeHus. ™

Amomunuii: nonoxenue B Ilepuonunueckoir cucrteme Xxumuueckux snemeHtoB /[, U.
MeHpeneeBa; CTpOCHHME aToMa; HaxoxaAeHHe B mpupoge. dusnyeckue U XUMHUYECKHE CBOMCTBA
amoMuHM. AM(OTEpHBIE CBONCTBA OKCHJIA ¥ TUPOKCUIA ATFOMUHHUS.

Kene3o: nonoxenue B [lepuoanueckor cucreMe xumuueckux 3nemeHToB 1. . MeHneneeBa;
CTPOEHHUE aTOMa; HaxOoXkJAeHWe B mpupoje. DPuznueckue U XUMHUYECKHE CBOWCTBA JKeles3a
(B3auMoielicTBHE ¢ METaJUIaMU, KUCIOTaMH M cojisiMu). OKcupl, ruapokcuabl u conu sxkenesa(ll) u
xene3a(Ill): cocras, cBoiicTBa U *nonydenue.*

XUMHYECKUN OSKCIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMd METaJIOB M CIUIABOB, WX
(bu3MYECKUMHU CBOWCTBAMU; M3y4EHHE PE3yIbTAaTOB KOPPO3UM METAIIOB (BO3MOKHO HCIOJB30BaHUE
BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aMMOJCHCTBHUSI OKCHJA KAIbIUS M HATPHUS C BOAOU (BO3MOXKHO
UCIONIb30BaHHE BHUJAEOMATEpUANOB); HCCIEAOBAHME CBOMCTB KECTKOW BOMBI; MpOIEcca TOPEHHS
xKeynesza B KHCIOpoJe (BO3MOXXHO HCIIOIb30BAaHUE BHJIEOMATEPHANIOB); MPU3HAKOB TMPOTEKAHMS
KAueCTBEHHBIX pPEaKIMii Ha WMOHBI (MarHus, KanblMs, adtoMuHus, 1uHKa, xene3a(ll) u xenesza(Ill),
Menu(Il)); HaOmroneHne U ONMcaHWe MPOIECCOB OKPANTMBAHMS TUTAMEHHM WOHAMH HATpUsl, Kaaus U
Kanplusl (BO3MOXHO HCIOJIB30BaHUE BHAEOMATEpUANIOB); HCCleAoBaHUEe aM(pOTEPHBIX CBOWCTB
THAPOKCH/IA AIOMUHHUS W THAPOKCHJIA IMHKA; PEIICHHE OSKCIMEePUMEHTAIBHBIX 3a/Jad 10 TeMe
«BaxuHeinme MeTaibl U KX COCAUHEHUS».

XUMHS U OKpYy:Karollas cpesia

*HoBble MaTepuasibl M TEXHOJOTMH. BemiectBa M MaTepuasibl B IOBCETHEBHOM >KHU3HU
yenoBeka. XUMHUS U 30poBbe. be3onacHoe HCnoabp30BaHNE BEUIECTB U XUMHUECKUX PEaKuil B OBITY.
[lepBast moMOILb PU XUMUYECKHUX 03KOTaxX U OTpaBiieHUsAX. OCHOBBI IKOJIOIMYECKON rpaMOTHOCTH. *

*XUMHUECKOe 3arps3HEHUE OKpYXarolled cpeabl (IpenesbHas JOMYCTHMas KOHIEHTpauus
BeuiectB — [1/IK). Ponb xumun B perieHnn 3K0I0ruyeckux npoodiaem.™
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*[IpupoaHbIE WCTOYHUKU YTIIEBOAOPOJOB (Yroiib, MPUPOAHBIN ra3, He(Th), MPOAYKTHI UX
nepepaboTKH, UX POJIb B OBITY M MPOMBIIIJIEHHOCTH. *

XVUMUYECKUH DSKCIIEPUMEHT: U3Y4EeHHE O0pa3loB MaTepUAIOB (CTEKJIO, CIUIABBI METAILIOB,
MTOJIMMEPHBIC MaTEPHaIIbI ). *

MexipeameTHble CBSI3U

Peanuzanus MeXIpeIMETHBIX CBA3EH IPU N3Y4YEHUHM XUMHHU B 9 Kilacce OCYILECTBIISETCS Yepes
UCTOJB30BAaHUE KaK OOIIMX ECTeCTBCHHO-HAYYHBIX IOHATUH, TaK W TOHATUH, SBISIOIIUXCS
CHCTEMHBIMH JUISI OT/IEJIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO0me ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAY4HBIH (aKkT, TUIOTE3a, 3aKOH, TEOpHs, aHAJM3,
CHHTE3, KllacCu(UKalus, NepUOJUUHOCT, HAOMIOICHHE, IKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHHE,
MO/IEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepHUabl.

®dusmuka: Marepus, aroM, 3JIEKTPOH, HPOTOH, HEUTPOH, MOH, HYKIHJ, H30TOIbI,
PalMOaKTUBHOCTh, MOJICKYJIA, HJIEKTPUUYECKHUHA 3aps, TPOBOJHHUKH, IOIYIPOBOIHUKH, TUIICKTPUKH,
(GOTO37EMEHT, BEIIECTBO, TeNo, OO0BEM, arperarTHoe COCTOSHME BELecTBa, ra3, pacTBOp,
pPacTBOPUMOCTh, KPUCTAIIMYECKAsT PEeUIETKA, CIUIaBbl, (PU3MUECKUE BEIWYMHBI, CIUHHUIIBI H3MEPEHHUS,
KOCMHMYECKOE IPOCTPAHCTBO, IUIaHEThI, 3BE3/b1, CONHILIE.

buonorus: ¢orocuHTe3, ApIxaHue, Owocdepa, SKOCHCTEMa, MHUHEpAIbHBIE YI0OpEHUS,
MHUKPO3JIEMEHTbI, MAaKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE MOPOJBI, MOJE3HBIE MCKOMAEMBIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITPEJJMETA «XUMW» HA
YPOBHE OCHOBHOI'O OBIIEI'O OEPA3OBAHIA

B nenom pesynbrarsl ocBoeHust ooyvaronumucs ¢ 311P yueGnoro npeamera « XuMuUsi» JOJKHBI
coBmajiaTh ¢ pesyiabTaramu DenepanbHoil pabodell mporpamMmbl OCHOBHOTO OOIIEro 0Opa3oBaHUS.
HauGonee 3HAaUMMBIMHE SIBIISTFOTCS:

JIMYHOCTHBIE PE3VIJIbTATHI:

JIn4HOCTHBIE  pe3yNbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
JOCTUTAlOTCSl B XO/€ OOy4eHHUs XUMHM B €JUHCTBE Y4eOHOH M BOCIUTATENbHOH JEsITEeIbHOCTH B
COOTBCTCTBHUU C TpaaguIUMOHHBIMU pOCCI/IﬁCKHMI/I COHUOKYJIIBTYPHBIMU W AYXOBHO-HPABCTBCHHBIMU
LEHHOCTSIMM, TPHHATBIMA B OOINECTBE NpPaBUIAMH M HOPMaMH IOBEJEHHUS M CIIOCOOCTBYIOT
IpoLeccaM CaMOIO3HAHUs, CAMOPA3BUTHS U COLIMATIN3ALINN 00yUYarOIUXCsl.

JIMYHOCTHBIE pe3yabTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIIUXCSl PYKOBOJICTBOBATHCS CUCTEMOM
IIO3UTUBHBIX IIEHHOCTHBIX OpI/ICHTaHI/Iﬁ U paClIMPCHUC OIbITa ACATCIBHOCTHU Ha eé OCHOBE€, B TOM
4HCJIE B YaCTH:

1) naTproTHYECKOro BOCTIUTAHUS:

LIEHHOCTHOTO OTHOUIEHHMS K OTE€YECTBEHHOMY KYyJbTYpPHOMY, MCTOPUYECKOMY M HAyYHOMY
HacJeIur, IIOHMMaHUA 3HA4YCHUA XUMHUYECKOH HAayKM B JKH3HU COBPEMCHHOI'O O6III€CTBa,
CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM HH(poOpManMel O MNepefoBbIX AOCTHKEHHAX M OTKPBITHUAX
MHUPOBOM U OT€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUSAX 00 YCTpOICTBE MUpa U
o01ecTBa;

2) rpa)/1aHCKOT'0 BOCIIUTAHMUSL:

NPEJICTaBICHUS O COLUAIbHBIX HOpMax M IMpaBWIax MEXJINYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHUBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MTOJIC3HOM,
y4eOHO-UCCIIEIOBATENIbCKOM, TBOPYECKOH M JIPYrMX BUAAX JIEATENIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTU NpPU BBHIMNOJIHEHUHM Y4YeOHBIX, MO3HABaTEIbHBIX 3ajad,
BBIMOJIHEHUM XUMHYECKUX OKCIEPUMEHTOB, CO3JJaHMM YYEOHBIX MPOEKTOB, CTPEMIICHHS K
B3aMMOINIOHMMAHUIO W B3aWMOIIOMOIIMX B IIPOLECCE ITOU yqe6H0171 JACATCIIBHOCTH, TOTOBHOCTH
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OLICHUBATh CBOE IOBEICHUE U IOCTYIIKM CBOMX TOBAPUIIEH C IMO3UIMM HPAaBCTBEHHBIX U IIPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUN TOCTYIIKOB;

3) HEHHOCTU HAY4YHOT'O IIO3HAHMSL:

MHUPOBO33PEHUYECKUX IIPEICTABICHUN O BEIECTBE U XMMHUYECKON PEaKLUU, COOTBETCTBYIOLINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKM M COCTaBIIOIIMX OCHOBY JUI IIOHUMAHHUSA CYLIHOCTH
Hay4YHON KapTUHBl MHUpPA, NPEICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS INPHUPOJBL,
B3aMMOCBSA35IX YEJI0OBEKA C IIPUPOJHOM CPElOoi, O POJIU XMMHUH B IIO3HAHNUU ITUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIBHBIX MOTHMBOB, HAIIPaBJICHHBIX HA IIOJIyY€HHWE HOBBIX 3HAaHUM 10 XHUMMHH,
HEOOXOAUMBIX JUII O0BSICHEHUS HAOIIOIaeMbIX MTPOIIECCOB U SIBJICHUM;

[IO3HABATENbHOM, MH(OPMALMOHHON M YHUTATEIbCKOM KyJIbTYpbl, B TOM YHCIIE HAaBBIKOB
CaMOCTOSITENIHOW Pa0OThl ¢ y4eOHBIMHM TEKCTaMH, CIPABOYHOM JUTEPATypOi, JOCTYIHBIMHU
TEXHUYECKMMHU CpeACTBaMU MH()OPMAIIIOHHBIX TEXHOJIOTHI];

UHTEpeca K OOYYCHHMIO W TO3HAHHIO, JI0003HATEIBHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHMIO, IPOEKTHOM M MCCIENI0BATENbCKOM JESITENbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBJIEHHOCTU U YPOBHS O0y4YEHUS B ajbHEHILIEM;

4) bopMupoBaHUS KyJIbTYPbI 340POBB:

OCO3HAHUs LIEHHOCTH XU3HH, OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha
3JI0pOBbIIl 00pa3 *U3HU, OCO3HAHUS MOCIEACTBUN U HENPHUATUS BPEIHBIX MPUBBIYEK (YHOTpeOIeHUs
QJIKOTOJIsl, HAPKOTHKOB, KYpPEHMs), HEOOXOAMMOCTH COOJIOJIeHUsT MpaBuUi O€30IIaCHOCTU MpuU
00palleHnu ¢ XUMUYECKHMMH BEIIECTBAMU B OBITY U peaJIbHOM XKU3HH;

5) TpyZIOBOTO BOCITUTAHUSA:

UHTEepeca K MPAKTUYECKOMY H3yueHHIO mpodeccuil u TpyJaa pa3iaMyHOro poja, yBaXKEHHE K
TPpyLy U pe3yibTaTaM TPYAOBOU JEATEIBHOCTH, B TOM YHCIE Ha OCHOBE IIPUMEHEHUS IIPEIMETHBIX
3HaHUH MO XMMHUHU, OCO3HAHHOTO BbIOOpA MHIUBUAYAJIbHON TPAEKTOPUH IPOIOJIKEHUS 00pa30BaHUsI C
y4€TOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTM K XHWMHH, OOILECTBEHHBIX WHTEPECOB U
noTpeOHOCTeH, ycnemHol MmpopeccuOHaNbHON NEATENIbHOCTH M Pa3BUTHUS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTB 3/IalITUPOBATHCS B IPOPECCHOHATBHOM Cpe/Ie;

6) 5KOJIOIMYECKOr0 BOCITUTAHUS:

HKOJIOTMYECKU 11€JIECO00Pa3HOr0 OTHOIIEHUS K MPHUPOAE KaK UCTOYHHUKY >KM3HU Ha 3emie,
OCHOBE €€ CyIEeCTBOBAaHUSA, MOHMMAaHHUS LIEHHOCTH 370pOBOro M 0Oe3omacHOro obpasa >KU3HH,
OTBETCTBEHHOT'O OTHOILEHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/J0POBBIO, OCO3HAHUS
LIEHHOCTH COOJIO/IEHUs] MpaBMJl 0O€30MacHOro MOBEJEHMs MpHU padoTe C BEIIeCTBAMM, a TAKXKE B
CUTYalUsIX, YTPOXKAKOLIUX 3J0POBBIO U JKU3HU JIIOJIEH;

CHOCOOHOCTH NMPHUMEHATh 3HAHMA, MOJTydaeMble IPU M3YyYEHUU XHMHUH, Ui pElIeHus 3a7ad,
CBA3AHHBIX C OKPYKAIOIIEW NPUPOJHOM CpPEAOW, MOBBIEHUS YPOBHS 3KOJIOTMYECKOM KYJIBTYpHI,
OCO3HAaHMS TJIO00ATBHOIO XapaKTepa 3KOJOTMUYECKUX MpoOieM M MyTel MX pEeLIeHHs MOCPEACTBOM
METOJI0OB XUMUU;

DKOJIOTMYECKOIO  MBIIIJIEHUS, YMEHHS PYKOBOACTBOBATbCA MM B  II03HABATEJILHOM,
KOMMYHHKATUBHOM U COLIMAJIBHON ITPAKTHKE.

METAIIPEJMETHBIE PE3VJIbTATbBI

MeranpenmeTHble pe3yabTaTbl OCBOEHUSI 00pa30BaTEIbHONW MPOrPaMMBbI 110 XUMUU OTPAXKAIOT
OBJIaJICHUE YHUBEPCATbHBIMH MMO3HABATEIbHBIMU JICHCTBUSAMH, B TOM YHCIIE:

1) 0a30BbIe JTOrHYCCKHE ACHCTBUS:

BBISBJISITH TIPUYUHBI U CIICICTBHS TIPOCTHIX XUMHUECKHX SIBIICHUH;

OCYIICCTBJIATL CPABHCHUC, KJ'[aCCI/ICbI/IKaI_[I/IIO XUMHWYCCKHUX BCHICCTB I10 3aJaHHBIM OCHOBAHUAM
U KPUTEPHSIM JIUTsI YKa3aHHBIX JJOTHYECKUX OIepariuii;

CTPOWTH JIOTHYECKOE CYXICHHE TI0Cie MPEABapUTENIbHOTO aHAN3a, BKIIOYAOIIee
YCTaHOBJICHHE TIPHYUHHO-CIICACTBEHHBIX CBSI3€i

COo3aaBaTb, IPUMCHSATH U HpeO6p330BBIBaTB 3HAaKU U CUMBOJIbI, MOACIIN U CXEMBI IJId pCIICHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 C MOMOIIBIO M1E/1arora;

IMPOTrHO3UPOBATE BO3MOKHOC PA3BUTUC XUMHUYCCKHUX MPOUECCOB U UX IMOCICIACTBUA,
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2) 0a30BbIC HCCIICIOBATEIBCKUE ICHCTBUA:

C TOMOINBIO TIEJarora IMPOBOAUTh XHUMHUYECKHH OIBIT, HECIOXHBIA OSKCIIEPHUMEHT, IS
YCTaHOBJICHUSI OCOOCHHOCTEH 00BEKTa M3YYCHHSI, TPUIMHHO-CIICICTBEHHBIX CBSI3€H M 3aBUCHUMOCTEH
00BEKTOB MEXy COOOiA;

C TIOMOIIBIO TIearora WM CaMOCTOSTENLHO (OPMYITHUPOBATH OOOOIIECHUS M BBIBOIBI IO
pe3yabTaTtaM MPOBEJICHHOTO HAOIIOICHHS, OTIbITA;

3) pabota ¢ uaoOpMAaIHCii:

BBISIBIIAITH Ae(PUINTHI WHGOPMAIIMHU, JAHHBIX, HEOOXOIUMBIX JUISl PEIICHUS MOCTaBICHHOU
3a/1a4u;

npeoOpa3oBbIBaTh HHPOPMAITUIO U3 OJTHOTO BHUJIA B IPYroM (TaOIMIly B TEKCT H TIP.);

WCKAaTh WM OTOUPATh WH(DOPMALIUIO WIIH JJAHHBIC U3 UCTOYHUKOB C YYETOM MPEIOKCHHON
yueOHOM 3a/1a41 U 33/IaHHBIX KPUTCPHUECB.

OBnajeHne yHUBEpCaIbHBIMU y4€OHBIMH KOMMYHUKATUBHBIMU JEHCTBUAMU:

OpraHu30BBIBAaTh y4eOHOE B3aMMO/ICHCTBHE B rpymIe (ONpenenaTs o0me Heiu, pacupeaesaTh
POJIM, JOrOBApUBATHCS JIPYT C IPYIOM M T. 11.).

C MOMOIMIBIO TENarora WJIW CaMOCTOSTEIBHO COCTaBJISTh YCTHBIE M NMHCHMEHHBIE TEKCTHI C
MCIOJIb30BAHUEM UIUTIOCTPATUBHBIX MAaTepUAIOB JUI BBICTYIIJICHUS NIEpe ayIUTOpUEH;

OpPraHU30BBIBaTh y4eOHOE COTPYJHHYECTBO M COBMECTHYIO ICATEIBHOCTh C YUUTENIEM H
CBEpCTHMKaMHM; pab0TaTh MHAMBUAYAJIBHO M B IpyIIe: HAXOQUTh OOlIee pelIeHHe U pa3pellaTh
KOH(QUIMKTBI Ha OCHOBE COTJIaCOBAaHUS TMO3WIMKA H y4deTa HHTEPecoB; (OPMYIHPOBATH,
apryMEHTHPOBaTh MU OTCTAaUBaTh CBOE MHEHHUE;

OLICHMBATh KA4eCTBO CBOET0 BKJIaga B OOMIMI MPOAYKT, HPUHUMATh W Pa3AeisaTh
OTBETCTBEHHOCTb U MPOSBIATH TOTOBHOCTH K IIPEIOCTABIECHUIO OTYETA Iepe]l TPYIIOH.

OgnajieHre yHUBEPCATbHBIMH YUCOHBIMH PETYISTHBHBIME JEHCTBUSIMU:

oOHapyXuBaTb U (POPMYIUPOBaTH Y4eOHyIO0 mpobOiIeMy, OmpeneisITh Leidb YyueOHOU
NeSTeIbHOCTH;

BJIAJ€Th OCHOBAMHM CAMOKOHTPOJS, CAMOOLIEHKH, IHPUHATHS PEIIEHUH U OCYILECTBICHUS
OCO3HAaHHOTO BbIOOpa B yUEOHOM U 1103HABATEIbHON AESITEIbHOCTH;

COOTHOCHUTbH CBOM JEUCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIISTh KOHTPOJIb CBOEH
NESTEeIbHOCTH B TpOIECcCe JOCTHKECHHS pPe3yibTara, ONpPEACSATh CIOCOObI NEHCTBHH B paMKax
NPE/UIOKEHHBIX YCIOBUM M TpeOOBaHMWM, KOPPEKTUPOBaTb CBOM JECWCTBUS B COOTBETCTBUU C
MU3MEHSIOIIENCS CUTYyaluen;

JlaBaTh aIeKBaTHYIO OLIEHKY CUTYallUd U MpeasaraTh IIaH €€ H3MEHEHMS,

NPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEIICHUH YUeOHOH 3a/1aun;

NOHUMAaTh MPUYHMHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMblil pe3yibTaT AesTelbHOCTH,
OTIpEIeNIATh TIO3UTUBHBIC M3MEHEHNS M HAallPaBJICHUsI, TPEOYIOINe TanbHEHIIel paboThl;

OCO3HAaHHO OTHOCHUTHCA K APYTrOMY U€JIOBEKY, €r0 MHEHHUIO.

ITPEAMETHBIE PE3VIJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHHMIO O00s3aTEIBHOIO  COZAEp KaHUS,
yCTaHOBJIEHHOTrO AaHHON dDenepanbHON pabouell mporpaMMon, BBIACIAIOT: HayUYHble 3HAHUS, YMEHUS
U cIlocoObl JeicTBul, cnenuduyeckre A yueOHOro mnpenMera «XUMUs», BHJIBI AEATEIbHOCTU T10
MOJIYYEHUIO HOBOT'O 3HAHMS, €ro HWHTEpHpeTaluy, NpeoOpa3oBaHUI0O U MPUMEHEHHUIO B Pa3IUYHbIX
y4EOHBIX M HOBBIX CUTYaIUIX:

MPEJICTaBICHUE O 3aKOHOMEPHOCTAX U TO3HABAEMOCTH SBJIEHUN TPHUPOABI, MOHHUMaHHE
OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKOH HayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHMUS,
KOMITOHEHTa 00IIel KYJIbTYphl U MPAKTUUYECKON JESATEIbHOCTH YeJIOBEKa B YCIOBHUSIX COBPEMEHHOIO
o0111eCTBa; MOHUMaHUE MECTa XUMHUHU CPEIH JPYTUX €CTECTBEHHBIX HAYK;

BJIQJICHHE OCHOBAaMHU MOHSITUMHOTO anmapaTa M CHUMBOJIMYECKOTO S3bIKa XUMHMH JUIS
cocTaBlieHUs] (POpMYJ HEOPraHMYECKUX BEIECTB, YPABHEHUH XMMHUYECKHX peakiuil (c omopoil Ha
QITOPUTM Y4eOHBIX JeHCTBUI); BlaJeHHEe ocHOBaMU xumuueckod HoMeHKIaTypsl (IUPAC wu
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TPUBHMAJIBHON) M YMEHHUE MCIOJIb30BATh €€ JUIs PEeUIeHUs] Y4eOHO-T03HABATEIbHBIX 33/1a4 C TOMOIIBIO
YUUTENs; YMEHUE HCII0JIb30BaTh MOAEIH JUIsl OOBSCHEHUS CTPOSHHS aTOMOB M MOJIEKYJI 110 aJlTOPUTMY
C OIIOPOM Ha OIIPENIEIICHNUS;

IPEJCTAaBICHUE O CUCTEME XUMHUYECKUX 3HAHUM M yMEHHUE C IOMOIIBIO YYUTENS NPUMEHSTh
CUCTEMY XMMUYECKUX 3HAHUU JJIsl YCTAHOBJIEHHUS B3aUMOCBSI3EH MEXKIY M3YYEHHBIM MaTepHajioM U
IIPU MOJYYE€HUHM HOBBIX 3HAHMH, a TAKXKE B IPOLIECCE BBHINOIHEHUS YUE€OHBIX 3alaHuil U 1pu pabote ¢
MCTOYHUKAMHU XUMHUYECKOH HH(POpMAINU, KOTOPAsk BKIIIOYACT:

BO)XHEHIINE XMMHUYECKHE IOHATUA: XMMHUYECKMH 3JIEMEHT, aTOM, MOJIEKyJa, BElLIeCTBO,
IIPOCTOE U CJIOKHOE BEILIECTBO, OJHOPOJHAs M HEOJHOPOAHAs CMECh, OTHOCUTENbHbIE aTOMHas U
MOJIEKYJISIpHAsi MAacChl, KOJMYECTBO BEILECTBA, MOJb, MOJSpPHAs Macca, MOJSPHBIA O00bEM, OKCHUI,
KHMCJIOTAa, OCHOBAaHHWE, COJb (CpPeldHss), XUMHUYECKas pEaKlusl, pEeaKUUuu COEAMHEHUs, peakluu
pas3oKEHUs, peakUuu 3aMeLICHMs, peakuuu oOMeHa, TeIuloBoH 3(Q(eKT peakuuu, 3K30- HU
SHAOTEPMHUUYECKHUE PEAKLUU, PacTBOpP, MaccoBas J0JIsI XHMHUYECKOTO 3JIEMEHTa B COEJUHEHHH,
MaccoBas J10Js U MPOLIEHTHAs KOHLIEHTPALUs BEILECTBA B PACTBOPE, SJIPO aTOMa, HIEKTPUUECKHUM CI10H
aToMa, aroMHas opOuTanb, paguyc aTOMa, BAJIEHTHOCTb, CTEIIEHb OKHUCIIEHUS, XMMUYECKas CBS3b,
JIEKTPOOTPHULIATEIBHOCTh, TOJIAPHAs M  HENOJspHas KOBAJIEGHTHas CBsA3b, MOHHAs  CBS3b,
METaJJIMYeCKasl  CBSI3b,  KpUCTAJNIMYECKas  peuierka (aromMHasi, HMOHHas, MeTaJUIM4ecKas,
MOJICKYJISIpHAsi), MOH, KaTHOH, aHUOH, OJJIEKTPOJIUT M HE DJICKTPOJUT, DIEKTPOJIUTHUECKAs
JUCCOLUAIusl, PEAKIMM MOHHOTO OOMEHa, OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINHN, OKHCIUTED
Y BOCCTAHOBUTEIIb, OKUCIICHHE U BOCCTAHOBJIEHUE, 3JEKTPOJIN3, XUMUUYECKOE paBHOBECHE, OOpaTUMblIe
U HEoOpaTUMbIE PEAKIMH, CKOPOCTh XMMHUYECKOW pEaKIMM, KaTalu3aTop, IMPElelbHO J0IMycTUMAas
koHueHTpauus (I1J1K), koppo3us MeTamioB, CIUIaBbI;

OCHOBOIIOJIAralolue 3aKOHbl XMMMM: 3aKOH COXpaHeHMs Macchl, [lepuoguueckuil 3akoH
J. 1. MennieneeBa, 3aKOH [IOCTOSIHCTBA COCTaBa, 3aKOH ABOTaipo;

TEOPUU XUMHH: aTOMHO-MOJIEKYJISIpPHAsI TEOPHsI, TEOPUSI DJIEKTPOJUTHUECKON JUCCOLUALNH, a
TaKXe IPeJCTaBICHUs] O HAay4HbIX METOJaX II03HAHMs, B TOM YHCJIE SKCHEPUMEHTAJbHBIX U
TEOPETUUYECKUX METOJIaX UCCIIEI0OBAHUS BEIIECTB U U3YUYEHUSI XMMHUECKUX PEaKLIUii;

IpPE/CTaBICHUE O NEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XHMHYECKUX 3JIEMEHTOB (paauyc
aToMa, 3JIEKTPOOTPULIATEIBHOCTD), MPOCTBIX M CJIOXKHBIX BEUIECTB OT IIOJIO)KEHHS 3JIEMEHTOB B
Ilepuonuueckoil cucteme (B MasbIX NEepUOJax M IJIABHBIX MOArPYIIAX) M JIEKTPOHHOI'O CTPOEHUS
aToMa; yMeHue OOBSCHATH CBA3b IOJIOKEHUs 3jeMeHTa B llepnoanueckoil cucTemMe C 4YMCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHsSI aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sjpa, oOlee 4ucio
AJIEKTPOHOB), PACIpPENEICHUEM JJIEKTPOHOB IO SHEPreTUYECKHM YpPOBHSM aTOMOB IEPBBIX TpeX
NEPUOJIOB, KU U KaJblMA; KIacCU(DUIUPOBATh XMMHUYECKHE JIEMEHTHI C OMOPOIl Ha OINpeesIeHus
(hbU3UYECKOTO CMBICIAa TU(PPOBBIX TAHHBIX MEPUOANUECKOM TaOTHIIHI,

yMEHHE KIacCU(UIUpPOBaTh XUMHUYECKUE DJIEMEHTHI, HEOpraHWYeCKHe BellecTBa MU
XUMHUYECKHE PEaKIUU C ONOpOM Ha CXEMbl; ONpEAENsATh BaJEHTHOCTb M CTENEHb OKHCIIEHUS
XMMHUYECKHUX JJIEMEHTOB, BUJI XUMUYECKON CBA3HM U THUIl KPUCTAINIMYECKON CTPYKTYPBI B COEINHEHUSX,
3apsi[] MOHA, XapaKTep Cpellbl B BOAHBIX PAacCTBOPax BEUIECTB (KUCIIOT, OCHOBaHMIl), OKUCIUTENb U
BOCCTAHOBHUTEJIb IO AJITOPUTMY Y4EOHBIX JACHCTBUIL;

YMEHHE XapaKTepU30BaTh C OMOPOI Ha cXxeMy (U3NYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB (KHUCIOPOA, 030H, BOJIOPOJ, rpaduT, aliMas, KpeMHHH, a30T, docdop, cepa, XJI0p, HATPHIA,
KaJInii, MarHui, KajabllMd, aTIOMHHHM, KEJe30) M CIOXKHBIX BEIIECTB, B TOM YHCIIE HX BOJHBIX
pacTBOpoB (BOJA, aMMMAK, XJIOPOBOAOPO, CEPOBOJOPOI, OKCHABI U TMIPOKCHAbl Metaiios I - 1A
rpynn, amomunus, menu (I1), nunka, xenesa (I u II), okcuner yrnepoaa (II u 1V), xpemuus (IV),
azota u ocdopa (III u V), cepsl (IV u VI), cepuucras, cepnas, a3otucras, a3otHas, (ocdopHas,
yroyibHas, KpeMHHEBasl KHCIOTa M WX COJIM); OMUCHIBATh C OMOPOM Ha IUIaH M KIIIOYEBBIE CJIOBA;
YMEHHE NPOTHO3MPOBATH M XapaKTEPHU30BaTh CBOWMCTBA BEILECTB B 3aBHCHUMOCTH OT MX COCTaBa U
CTPOEHHSI MOCJIe MPEIBAPUTENIHLHOIO aHajlu3a Mo PyKOBOJCTBOM I€Aarora, MIpuMMEHEHHE BEIIECTB B
3aBUCHUMOCTH OT HMX CBOMICTB, BO3MOYKHOCTH IPOTEKAHMSI XUMUYECKUX MPEBPAILEHUNA B Pa3INYHBIX
YCIIOBUSIX, BIIUSIHUE BEIIECTB M XUMHUYECKHX MPOIIECCOB Ha OPraHU3M YEJIOBEKa U OKPYXKAIOUIYIO

HPUPOJHYIO CPENY;
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YMEHHUE COCTaBIIATH MO O0paslly, cXeMme, aJrOpUTMy YYEOHBIX IEHCTBHI MOJEKYISpHBIE U
WOHHBIC YpaBHEHHMS peakuuii (B TOM 4YHCIE pEakIuid HMOHHOTO OOMEHa M OKHCIUTEIbHO-
BOCCTAaHOBUTENIBHBIX  pEaKUuil), WUIIOCTPUPYIOIIUX  XUMHUYECKHE  CBOMCTBA  M3YYEHHBIX
KJIacCcOB / TPYIIIl HEOPTaHUYECKHUX BEIIECTB, a TAKKE MOJATBEPKIAIONINX T'€HETHUSCKYIO B3aUMOCBS3b
MEXy HUMH,

YMEHHE BBIYUCIISATH OTHOCHTENIBHYIO MOJICKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JOJTI0 XUMHUYECKOTO 3JIEMEHTa B COCAMHEHUH, MAacCOBYIO JOJIO BEILECTBA B PAcTBOPE, KOJIMUYECTBO
BEILIECTBA U €r0 Maccy, 00bEM ra3oB ¢ ONOpoil Ha obmue GOPMYIIBL; YMEHHE MTPOBOJUTH PACUETHI 10
YpaBHEHHSIM XMMHYECKHX PEaKLUi 1 HAXOAUTh KOJIMYECTBO BEIIECTBA, 00bEM U MacCy peareHTOB WM
IPOJyKTOB PEAKLUH C ONOPOil Ha 00pa3el, ArOPUTM YIeOHBIX CHCTBUIA;

BJIAJICHNE OCHOBHBIMH METOJaMH HAy4YyHOro TMoO3HaHMsA (HaONIoneHWe, W3MEpeHue,
IKCIIEPUMEHT, MOJICIIMPOBAHUE) TPH H3YyYCHUU BEIIECTB M XHMHUYECKUX SBJICHHHA C ONOpPOH Ha
JITOPUTM Y4EOHBIX JCHCTBHIA; yMEHHE CPOPMYINPOBATH NPOOIEMY U MPEUIOKUTD ITyTH €€ PEIICHUS
C TIOMOIIBIO TIeJlarora; 3HaHue OCHOB 0€30MacHOI paboThl ¢ XUMUYECKUMH BEIIECTBAMH, XUMHUYECKOM
MIOCYIOH 1 JTaOOPaTOPHBIM 00OPYIOBAHUEM;

HaJIMYUE MPAKTHYECKUX HABBIKOB IUTAHUPOBAHUS U OCYIIECTBIICHUS CIEIYIONIMX XUMHYECKUX
HKCIEPUMEHTOB TI0J] PYKOBOACTBOM YYHTENS C OOCYKACHHEM IUIaHa pabOThl WM COCTaBJICHUEM
TaOJIUIIBL:

U3y4eHHE U ONUCaHNe (PU3UIECKUX CBOMCTB BEIIECTB;

O3HAaKOMJICHUE C PU3HYECKUMHU U XUMHYECKUMU SBJICHUSIMH;

OTIBITHI, WIUTIOCTPUPYIOIINE TPU3HAKY MPOTEKAHUS XUMHUYECKUX PEAKIIH;

U3y4eHUE COCOOOB pa3zIeIeHUs] CMeCel;

MOJIy4EeHUE KUCIIOPO/Ia ¥ U3YYEHHUE €T0 CBOWCTB;

HOJy4eHHE BOJOPOIA U U3yUECHHUE €r0 CBOWCTB;

MOJIy4YEeHHUE YTIIEKUCIIOTO ra3a U U3y4eHHUEe €ro CBONCTB;

NOJTyYeHHE aMMHUaKa U U3y4eHHE ero CBOWCTB;

IPUTOTOBJICHHE PACTBOPOB C OMPEACIICHHON MacCOBOH JI0JIEH paCTBOPEHHOTO BEIIECTBA;

UCCJIEJOBAaHHUE M ONMCAaHUE CBOWCTB HEOPTaHWYECKUX BEIECTB PA3IMYHBIX KIIACCOB;

NpUMEHEHHE WHIWKATOpOB (JIakMyca, MeTWiopamka W (eHondTanenHa) ajias OnperaeseHHs
XapakTepa cpelibl B pacTBOpax KUCIOT M IIeI04ei;

U3y4eHHE B3aMMOJACUCTBHUS KHCIOT C METaJUIaMH, OKCHJAMH METAJUIOB, PAaCTBOPHUMBIMH H
HEPacCTBOPUMBIMH OCHOBaHHSIMU, COJISIMU;

MOJTy4eHHE HEPACTBOPUMBIX OCHOBAHUH;

BBITECHEHHE OJJTHOT'O MeTajlla IpyT'UM U3 pacTBOpa COJIH;

UCCIIeIOBaHHE aM(POTEPHBIX CBOWCTB TMAPOKCH/IOB ATFOMHHUS U IIMHKA;

peleHre HKCHEpUMEHTANbHBIX 3a7ady 1Mo TeMe «OCHOBHBIE KJIacChl HEOPraHWYECKUX
COCIMHEHUI;

pelIeHe IKCIEPUMEHTANIBHBIX 33134 110 TeMe «DJIEKTPOIUTHYECKAas TUCCOLIMALIUAY;

pelIeHne SKCIepUMEHTAIBHBIX 3a71ad 10 TeMe «BaxHelIe HeMeTaTbl U BX COSAMHEHUS;

pellIeHNe IKCIIEPUMEHTANBHBIX 33/1a4 110 TeMe «BakHelI1e MeTaibl U UX COeAMHEHU;

XUMHYECKHE SKCIIEPHUMEHTHI, WLTIOCTPUPYIOIINE TMPHU3HAKH TPOTEKAHUS PEAKIUH HOHHOTO
oOMeHa;

Ka4eCTBEHHBIE PEAKIMH Ha MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAX MOHBI: XJIOPUA-, OpOMHU]I-,
nomua-, cynbdar-, docdar-, kapOOHAT-, CHIMKAT-AaHUOHBI, TUAPOKCHI-MOHBI, KATHOHBI aMMOHMS,
MarHusi, Kajablus, allFOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+), HuHKA;

yYMEHHUE TPEACTaBIATh pe3ybTaThl JSKCIEpUMEHTa B (opMe BBIBOJOB, J0Ka3aTENbCTB,
rpaduKOB U TaOJIHII ¥ BBISIBISITH SMITUPUIECKHE 3aKOHOMEPHOCTH;

BJIaJICHUE TMpaBUJIaMHU O€30MaCHOrO OOpalleHHss C BELIECTBAMHU, HCIIOJIb3YEeMbIMH B
MOBCEHEBHON JKM3HM, a TakKe INPaBWIAMH TIOBEJCHHS B IEISIX COEpPEeKEHHs 370pOBBS U
OKpY>KaroIlel MpUpOoJHON Cpeibl; HOHUMaHKue Bpena (ONMacHOCTH) BO3ACHCTBUS HA JKUBbIE OpraHU3Mbl
OTIPENICICHHBIX BEIIECTB, a TaKKe CIMOCOOOB YMEHBIICHUS W TMPENOTBPAIICHUS WX BPEIHOTO
BO3/ICHCTBUS; TOHUMAaHUE 3HAUYSHHSI )KUPOB, OSITKOB, YIIIEBOAOB JJIsl OpraH1u3Ma YelloBeKa,
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BIIQJICHUE OCHOBAMU XHWMHUYECKOW TIpPaMOTHOCTH, BKJIOUAIOIMIEW YMEHHE MPaBUIBHO
MCIOJIb30BaTh U3y4YEHHbIE BEIIECTBA U MaTepHalIbl (B TOM YUCIIEe, MUHEPAIbHbIE yIOOpEHHS, METAILIbI
U CIUIABBI, TPOAYKTHI epepabOTKH MPUPOAHBIX UCTOYHUKOB YIIIEBOJOPOIOB (YIS, MPUPOIHOTO rasa,
He(TH) B OBITY, CEILCKOM XO3SIMCTBE, HA MPOU3BOJICTBE; YMEHUE MPUBOAUTH MIPUMEPHI MPABUIHHOTO
HCII0JIb30BAHUS N3YYEHHBIX BELIECTB U MaTEPUAJIOB;

YMEHHE yCTaHABIMBATh CBSI3U MEXIY peajlbHO HaOII0JaeMbIMU XUMUYECKUMU SBICHUSMU U
nporeccaMu, MPOUCXOAAIMMU B MAaKPO- 1 MUKPOMHUPE, OOBSICHATH IPUYHMHBI MHOTOOOpa3us BEIIECTB;
YMEHHE UHTErPUPOBATh XMMHUYECKHE 3HAHUS CO 3HAHHUSIMH JIPYTUX Y4eOHBIX IPEIMETOB C MOMOIIbIO
Ieaarora;

npelcTaBieHue o cdepax MnpodeccuoHaNbHON JesTeNbHOCTH, CBSI3aHHBIX C XHUMUEH H
COBPEMEHHBIMH TE€XHOJIOTUSIMU, OCHOBAaHHBIMHU Ha JIOCTUKEHUSAX XUMUUYECKOW HAyKH; HAJIMYUE OMbITA
paboThl ¢ pa3IMYHBIMU UCTOYHMKAMU HHGPOpPMAIUMU MO XUMHUU (HAYyYHO-TIOMYJISIpHAs JHUTepaTypa,
CIIOBapH, CIIPAaBOYHUKHU, HHTEPHET-PECYPCHI) C OMOPO Ha aJrOPUTM: yMEHHE OOBEKTHBHO OIICHUBATh
MH(OPMALIHIO O BEIIECTBAX, UX MPEBPAILCHUAX U IPAKTUYECKOM MPUMEHEHHUU.

TpebGoBanusi K TpPEIMETHBIM pe3ylibTaTaM OCBOCHUS Y4eOHOro mnpeamera «XuUMUAY,
pacrpeiesieHHbIE TI0 T0/1aM 00y4YeHUs

Pesynbrarel mo rogam GopMyIupYIOTCS MO MPUHIUIY J00aBICHUS HOBBIX PE3yJIbTAaTOB OT
roma K roay, y:X€ Ha3BaHHBLIC B NPCAbIAYIIUX TI0dax IMO3WIOWH, KaK IIpaBWJIO, AOCIOBHO HC
MOBTOPSIFOTCS, HO YYUTHIBAIOTCS (pe3ylbTaThl OYEPETHOrO0 ToAa IO YMOIYaHWIO BKIIOYAIOT
pe3yJIbTaThl MPEIbIAYIINX JIET).

8 KITACC

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHUX ITOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUH 3JIEMEHT,
IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAs U HEOJHOPOJAHAs), BAJIEHTHOCTb,
OTHOCHUTEJIbHAsI aTOMHasi U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JOJS XMMHYECKOTO 3JEMEHTa B COEIAWHEHHH, MOJSAPHBIA OOBEM, OKCHI, KHCIOTA,
OCHOBAaHHE, COJb, *INEKTPOOTPHULATEIBHOCTH™, CTENEHb OKHCICHMS, XHMHUYECKas peakuus,
Kiaccu(UKausl peaKkIHid: peakuu COCAMHEHUS, PEaKIuH pPa3JIOKEHHs, PEaKIHH 3aMEICHHS,
peaknMu oOMEHa, 3K30- U SHAOTEPMHUUYECKUE peakIuH; *TerioBoi s ¢eKT peakiuu™; sapo aroma,
ANIEKTPOHHBIA CIIOM aToMa, aToMHas OpOWTaib, paJuyCc aToMa, XUMHUYECKas CBS3b, HOJSpHAs U
HENoJIIpHasl KOBAJIEHTHAsl CBsI3b, MOHHAs CBA3b, HMOH, KATHOH, aHWOH, PACTBOP, MAaccoBas J0JIs
BelllecTBa (MIPOIICHTHAs KOHIIEHTpAIlUs) B pacTBOPE;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMUYECKHX MOHATHH (CM. M. 1) U NpUMEHSTH 3TH
MIOHSITHSI TIPU OMMCAHUH BELLIECTB U UX IPEBPAICHUI;

UCIOJIb30BaTh XMMHMUYECKYI0 CUMBOJIMKY JUISI COCTaBJIEHUS (POPMYJ BELIECTB, MOJEKYISIPHBIX
YpaBHEHUH XUMHUECKUX PEaKlIUii, 3JIEKTPOHHOTO OajaHca;

OTpeNieNATh BaJEHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEAMHEHUSX; CTEIEHb OKHCICHMS
3JIEMEHTOB B OMHApPHBIX COEAMHEHUSIX C OTMOPON Ha ONpeAesIeHUs, B TOM YHCJIe CTPYKTYPHUPOBAaHHBIE;
NPUHAJIEKHOCTh BELIECTB K ONPEIENEHHOMY KJIacCy COEIMHEHHMH Mo (opMynam; BUI XUMHUYECKON
CBSI3M (KOBaJEHTHAs U MOHHAs) B HEOPTAaHUYECKUX COEIMHEHUSX;

UMETh MPEACTABIECHUE O CHCTEME XHMUYECKUX 3HAHHUH, YMEThb C IIOMOUIBIO YYMTENs
MPUMEHSTh CHUCTEMY XUMHUYECKHX 3HAHUW, Al YCTAHOBJIEHHS B3aHUMOCBSI3U MEXIY H3YUEHHBIM
MaTepuajioM U TNpH IOJy4YeHUH HOBBIX 3HaHW, a Takxke Mpu padoTe C MCTOYHHKAMHM XMMHUYECKOMN
uHpopmanuu. OpueHTHPOBATHCS B MOHATHSIX M ONEPUPOBATh UMU HAa 0A30BOM YpPOBHE, IPUMEHATH
IIPU BBIMOJIHEHUH Y4EOHBIX 3aJlaHUi U PELIeHUH PAacUYeTHBIX 33/1a4 C OMOPOil Ha alroOpUTM Yy4eOHBIX
JNEUCTBUN W3Y4YEHHBIE 3aKOHBl M TEOPUHU: 3aKOH COXpaHeHMs Mmaccel, [lepmommueckunii 3akon [I.W.
MeneneeBa, *3akOH TOCTOSHCTBA cocTaBa™®, 3aKOH ABOraJpo; aTOMHO-MOJIEKYJSpHas TEOpHs.
CooTHOCUTH 0003HauYeHUS, KOTOpble HMeroTca B Tabmune «llepuoanueckas cucteMa XUMHUYECKHX
anemeHToB [l. 1. MeHneneeBa» ¢ UYUCIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKHX
AJIEMEHTOB (COCTaB U 3apsij sijipa, 00llee YUCIIO 3JIEKTPOHOB U paclpeiielieHne UX MO AJIEKTPOHHBIM
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CJIOSIM);

KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI; HEOPIraHNYECKHUE BEIIECTBA; XUMHUUECKUE PEaKIH
(Mo yHMCcHy M COCTaBy y4YacTBYIOIIMX B PEAKLUU BEUIECTB, IO TEIUIOBOMY 3(PQEKTY, M0 W3MEHEHHIO
CTEINEHHU OKUCJIEHUS] XUMHUYECKUX HJIEMEHTOB) C OIOPOH Ha CXEMBI,

XapakTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWCTBA BEIIECTB PA3IMYHBIX KIIACCOB,
MOJTBEpPXK/Iasi OINHUCAHHWE MPUMEpPAMH MOJIEKYJSPHBIX YPAaBHEHHH COOTBETCTBYIOIIUX XMMHUYECKHX
peakuuil C OIOPOM Ha CXEMBI;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHMSI; BO3SMOXKHOCTH
IIPOTEKAHNUS XHMUYECKUX NPEBpPAIlCHUH B pa3jMYHbIX YCJIOBUSAX IIOCIIE€ MPEABAPUTEIBHOIO
00CYXJIEHUS C IIe/1arorom;

BBIUNCIISTh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO JOJIIO
XMUMHYECKOI'0 3JIeMEeHTa 10 (hopMyJie COEAMHEHHsI; MACCOBYIO J0JIIO BELIECTBA B paCTBOPE; IPOBOIUTH
pacy€Tsl 110 YPAaBHEHHUIO XMMHUYECKOM PEaKIUU C ONIOPOX Ha alIrOPUTM;

IPUMEHSATh OCHOBHBIE OIEPALIUN MBICIUTEIbHOMN JEATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
00o0Ienue, cucTeMaTu3anus, KIacCU(pHUKaINs, BBISIBICHUE MPUYUHHO-CIECTBEHHBIX CBS3€H — IS
M3yY€HHs] CBOMCTB BELIECTB M XMMMUYECKUX pEaKLUil; eCTEeCTBEHHO-HAyYHble€ METO/bl NO3HAHUA —
HaOJIOZCHNEe, HW3MEPEeHHE, MOJICIMPOBAHUE, OHKCIEPUMEHT *(pealbHbli W MBICICHHBIN)* mox
PYKOBOJICTBOM II€J1arora;

CJIEZIOBATh MPABUIIaM TIOJIB30BaHUS XUMUYECKON TIOCYI0M 1 1ab0paToOpHBIM 000pyI0OBaHUEM, a
TaKXke MpaBwiaM OOpallleHHsl C BEUIECTBAMU B COOTBETCTBUU C HHCTPYKLUMSMHU IO BBIIOJHEHHUIO
712a00paTOPHBIX XMMUYECKHUX OIBITOB TI0 TOJIYYCHHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB (BOJIOPOIA
U KHUCJIOpOJa), IMPUTOTOBJIEHUIO PAacTBOPOB C OIpPEAeIEHHON MaccoBOW J0ield pacTBOPEHHOIO
BELIECTBA; IUIAHUPOBATh M IMPOBOJAUTh XMMHUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB
1IeJ04e M KHUCIOT C IOMOIIbI0O HMHJIUKATOPOB (JIakMyc, (eHosdTanenH, METUIOpaHk Hu Ap.),
MOATBEPXKIAIOIIUX KAYECTBEHHBIH COCTAaB HEOPraHMYECKUX BEIIECTB (KAUECTBEHHbIE pEaKLUU Ha
MOHBI) IOJ] pyKOBOJICTBOM II€/1arora.

9 KJIACC
PACKpPBIBATH CMBICII OCHOBHBIX XUMHUYCCKUX MOHITUMN: XUMHUYCCKUN 9JICMCHT, aTOM, MOJICKYJIa,
HOH, KaTHoOH, adHHOH, IIPOCTOC BCIICCTBO, CJIOKHOC BCIICCTBO, BaJICHTHOCTD,

ANEKTPOOTPHULATEILHOCTh, CTENIEHb OKUCIICHMSI, XUMUYECKasl peaklrs, XUMUYecKasl CBA3b, *TEMI0BON
3pdexT peakuuu, MOJb*, MOJIAPHBIH O00BEM, pacTBOp; BIEKTPOJIUTHL, HEIIEKTPOJIMTHI,
ANEKTPOJIUTUYECKAs] JIUCCOLMALIASA, pPEaKIUM HOHHOro OOMEHa, KaTalu3aTrop, *XUMHUYECKOoe
paBHOBecHe, OOpaTHUMble W HEOOpaTHMBbIE peaKIUH™, OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE pPEaKIUy,
OKHUCJIUTENb, BOCCTAHOBUTENb, OKHUCIEHHME M BOCCTAHOBJICHHME, aJUIOTponusi, amM(pOTEpHOCTb,
XMUMHYECKas CBs3b (KOBAJIEHTHAasl, MOHHAsI, METAJNINUYecKas), KpUCTAIIIMUecKasi pemeéTKka, *Koppo3ust
METAJIJIOB, CIUIaBbl; CKOPOCTh XUMUYECKON peakuuu™, npenenbHo gonyctumas koHueHtpauus (I1K)
BEIIECTBA;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH (CM. M. 1) U NPUMEHSTH 3TU
MIOHSATHS IIPH ONMCAaHUM BELLIECTB U UX IIPEBPAILCHUN;

UCIIOJIb30BaTh 3HaKW M CHMBOJBI 1S (pUKcalMM pe3yiabTaToB HAOIIOAEHHM, COCTaBJICHUS
(dbopMyIT BEIIECTB U YpaBHEHUM XUMHUECKUX PEAKIMiA, 3aIIMCH JaHHBIX YCIOBHH 3a1a4. Mcrnonb3oBaTh
o0o3HaueHus, wumeromuecs B Ilepuognueckoit cucreme W TabnMile PAaCTBOPUMOCTH KHUCIOT,
OCHOBAHUH U COJIEH B BOJIE JUIs BBIIIOJIHEHUS 3aJaHHM.

ONpEeNATh BAJICHTHOCTb W CTENEHb OKHCIEHUS XUMHUYECKHX 3JIEMEHTOB B COEIUHEHUSIX
Pa3IMYHOTO COCTaBa; MPUHAAJIEKHOCTh BELLIECTB K ONPEAEIEHHOMY KJacCy COEAMHEHUN C OMOpPOW Ha
OTpesieNieHUs, B TOM YHUCJIe CTPYKTYpUPOBAaHHBIEC; BHUJIbI XUMUYECKOW CBS3HM (KOBaJE€HTHas, MOHHA,
METaJUINYECKas) B HEOPraHMYECKUX COEIMHEHMAX; 3apsi/l MOHA 10 XMMUYECKOH (opmyre; XapakTep
Cpelbl B BOAHBIX pPAcTBOpax KHUCJIOT M LIENOYEH, *TUN KPUCTAIUIMYECKON pPEETKH KOHKPETHOTO
BelecTBa™;

packpbiBaTh cMbIch [lepuognueckoro 3akona [[.M. MeHneneeBa M JAEMOHCTPUPOBATH €r0
MOHMMaHMue: *OomuChIBaTH M XapakTepu3oBaTb® Tabmuunyo (opmy Ileproanueckoir cucTeMbl
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XUMHAYECKHX 3JIEMEHTOB: pasiMuaTh MOHATUS «IJIaBHasg mnoarpynna (A-rpynma)» u «1mobodHas
noarpynma (b-rpynma)», mambie W OoNbIIME TEPUOABI, *COOTHOCHTH* 0003HAYCHUS, KOTOPHIC
UMEIOTCS B TEPUOJMYECKON TabiuIe, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij Aapa, OOIlee YHCIO AJIEKTPOHOB U pacHpelesieHue UX IO
ANEKTPOHHBIM CJIOSIM); *OOBACHATH™ 00IIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBONCTB XUMHYECKUX
AJIEMEHTOB U MX COEJIMHEHUH B MpeJesiax MajiblX NEPUOAOB U TJIaBHBIX MOATPYIII C yYETOM CTPOCHHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI; HEOPraHMUECKHUE BEIIECTBA; XUMUYECKUE PEaKIINU
(Mo yHMCcny M COCTaBy y4YacTBYIOIIMX B PEAKLMU BEUIECTB, IO TEIUIOBOMY 3(PQEKTY, M0 W3MEHEHHIO
CTETEeHeW OKUCIICHUS XUMHUECKUX 3JIEMEHTOB) C OMOPOI Ha CXEMBIL;

XapaKTepu30BaTh (OMHUCHIBATh) OOMME W CHEIU(PUICCKHEC XUMHYECKHE CBOWCTBA BEIICCTB
Pa3IMYHBIX KJIACCOB, MOJTBEP)KIasi OMHCAHME MPUMEPAMU MOJEKYJISPHBIX U HOHHBIX YPaBHEHHI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUI C OIIOPOU HA CXEMBI;

COCTaBJISITh YPABHEHHUS JIEKTPOJIUTHUECKON TUCCOLMALMU KUCIIOT, IIEI0YeH U COJIeH; MOJIHbIe
U COKpaII€HHBIC YPAaBHEHHMS PpEaKIUil HOHHOrO OOMEHa; YpaBHEHUS PEaKIMH, MOATBEPIKIAIOMINX
CYLIECTBOBAHHME M€HETUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IUMYHbBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUUH  IMOCPEACTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT HX CTPOEHHUS; BO3MOYKHOCTU
MPOTEKAHUS XUMHUECKHUX MPEeBpaIleHUi TOCTIe MPeABAPUTEIHHOTO 00CYKIEHUS C IEIaroroM;

BBIUNCIISTH OTHOCUTENBbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEIIECTB; MAacCOBYIO JOJIIO
XUMHUYECKOT0 AJIEMEHTa Mo popMyJie COeTUHEHHsI; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacuéThl 110 YpaBHEHUIO XUMUYECKOW PeaKui C OIIOPOM Ha aJIrOPUTM;

CJIeIOBaTh MpaBUIaM TMOJIB30BaHUS XMMHUECKON MOCYA0H U 1a00paTOpHBIM 000pYyIOBaHUEM, &
TaK)Ke IpaBWJIaM OOpaIlEHUs C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSAMHU IO BBINOJIHEHUIO
71a00PaTOPHBIX XUMUYECKUX OTBITOB MO MOTYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKUCIIOTO rasa);

MPOBOAMUTH PEAKIHMH, TMOATBEPXKIAIONINE KAadeCTBEHHBIH COCTaB pPa3IUYHBIX BEIIECTB:
pacro3HaBaTh OINBITHBIM ITYTEM XJIOPHI- OpOMHI-, HOAU-, KapOoHaT-, pocdar-, cunmkar-, cynbdar-,
TUJIPOKCH/I-UOHBI, KATHOHBI aMMOHHMSI M MOHBI M3YYEHHBIX METaJUIOB, MPHUCYTCTBYIOIIUE B BOJHBIX
pacTBopax HEOPraHUYECKUX BEIIECTB;

IIPUMEHSATH OCHOBHBIE OIEpPAIIUN MBICIUTEIBHON IEATENBHOCTH — AHAJIU3 U CUHTE3, CPAaBHEHHE,
0000111eHNEe, CUCTEMATU3AIUIO, BBISBJICHUE PUUMHHO-CIIE/ICTBEHHBIX CBA3EW — JJIs1 U3YUEeHHUsI CBOWMCTB
BEILIECTB U XUMHUYECKUX PEAKLUil; eCTEeCTBEHHO-HAYUHbIE METObI TO3HAHUS — HAOI0EHUE, U3MEPEHUE,
MO/JIEIMPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICIEHHBIN).
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TEMATHUYECKOE INTAHUPOBAHUE

Temarnueckoe TIAHUPOBAHUE U KOJMYECTBO YaCOB, OTBOJMMBIX HA OCBOCHHE KAXKIOW TeMbl Y4eOHOTo mpenmera « XUMUS» aJanTHPOBAHHON
OCHOBHOI 00pa30BareIbHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHusi 00YJIArOIIUXCS C 33JIEPKKOM ICUXUYECKOTO Pa3BUTHUSA, B IIEJIOM COBITAIAOT
C COOTBETCTBYIOIIUM pa3ziejioM paboueil mporpaMmbl ydeOHOro mpenmera «XHUMUS» OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHHUs.

Bcero 136 4, u3 HuX 7 4 — pe3epBHOE BpeMs

8 KUIACC
(2 u B HEmemto0, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BPEMsI)

IIpumepHBIe TeMBbl, OCHOBHOe cofiepKanue OcCHOBHBIE BHABI 1€ATEILHOCTH
pPacKpbIBalOIIKeE AaAHHbIIH 00yYaroIuXxCcst
pa3szes nporpamMmel,
U KOJIUYECTBO YaCOB,
OTBOJMMOE HA MX H3yueHHe

Pa3znen 1.IlepBoHayaiibHbie XumMuueckue nousitusi(20 1)
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Tema 1. XuMus — BakHas
06/1aCTh €CTEeCTBO3HAHUA U
NMPaKTH4eCKOM JeATe/IbHOCTH
YyeJI0OBEKa

(54)

[IpeameT xuMHUU.* Posib XMMUH B )KU3HU YesoBeKa. XUMHUS B
cucrteMe HayK. MeTo/bl TO3HAHUSA B XUMUM.*

Tesa u BemecTBa. Pusnyeckue CBOMCTBA BelleCTB. ArperaTHoe
cocTosiHME BellecTB. YucThle BelecTBa U cMecH. Cr1ocobbl
pasfesnieHus cMeceil. PU3nUecKUe U XUMHUYECKUE SIBJEHUS.
[Ipu3HaKK U yCI0BUS NPOTEKAHUSA XUMUYECKUX PEeAKIIUH.
3HaKOMCTBO C IpaBUJIaMH 6€30aCHOCTH U MPUEMaMHU paboThI B
XUMUYECKOH J1abopaTOPHH.

JeMoHCTpauumn

1. JJabopaTopHOe 060pyIO0BaHUE.

2. Pazsim4yHble BU/Ibl XUMUYECKON MOCYAbI.

3. O6pasubl BELECTB.

4. Cioco6xlI pa3pesieHus1 cMeced (GuIbTpOBaHuUe, BEITAPUBAHMUE,
JUCTULIALUSA, XpoMaTorpadus).

JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl

Jla6opamopHble onbimbl:

OnuvcaHue GpU3NYeCKUX CBOUCTB BEIECTB.

PaspgeneHre cMecu c moMoLibl0 MarHUTa.

Ilpakmuyeckue pabomul:

Ne 1. JlabopaTopHOe 060pyA0OBaHKeE U IPUEMbI PaGOThI C HUM.
[IpaBuJia 6e30macHOM paboThl B XMMUUYECKOH JJTaBOpaTOpHH.
Ne 2. OumncTKa 3arpsA3sHEHHOM NOBapPEHHOW COU
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PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHUH C TOMOILbIO NeJjarora.

PackpbIBaTh poJib XUMUHU B IPUPO/E U XKU3HU YesIOBeKa, eé CBA3b C APYTUMHU
HayKaMH.

Pa3sin4yaTh YUCTbIE BEIECTBA U CMECH; OHOPOHbIE U HEOJHOPO/IHbIE CMECH;

PazsnyaTh GpusnvyecKue U XUMHUYeCKHe SIBJIEHUS C OTIOPOH Ha onpejeseHus.

OnpefesiTb NPU3HAKU XUMUYECKHUX PEAKLUH U YCI0BUS UX IPOTEKAHUS.

Cyie1oBaTh NPaBUJIaM M10JIb30BAHUSI XUMHUYECKOH MOCY10H U JIabopaTOPHBIM
060py/J0BaHHEM, A TAK)KE IPABUJIAM 06palleHUs C XUMUYeCKHUMH Bellle-CTBaMU
B COOTBETCTBUH C UHCTPYKLUSIMH 110 BBIIOJHEHUIO NPAKTUYECKUX PAGOT MO/,
KOHTPOJIEM [IeZarora.

[l1aHUpPOBATh U NPOBOAUTH XUMUYECKUH IKCIIEPUMEHT 110 U3yYEHHUIO0 U
ONHMCaHUI0 PU3NIECKUX CBOMCTB BEIECTB, CIOCOO0B pas/iesieHUs CMecel
BelleCTB 110/, PyKOBO/JACTBOM Ilejiarora ¢ 06Cy>/ieH1eM IJ1aHa paGoThl.

Hcnosib30BaTh NpH BBIITOJIHEHUH yUe6OHbIX 3a/laHUH U B ITpoliecce
HCCJIe[0BaTeNbCKOH JlesITeIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO0 COJlep>KaHus, CIpaBOYHbIe MaTepuaJibl, pecypcbl MHTepHeTa oA
PYKOBOZACTBOM Ilefiarora.

BbicTpanBaThb pa3BEépHYyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
uHbOpMaIHIO U3 yiebHHKA U CIPABOYHbIX MaTepHAJIOB, TPAMOTHO
UCI0J1b30BaTh U3y4YeHHbIN NOHATUHHBIN annapaT Kypca XUuMUHU



Tema 2. BemecTtBa
U XMMHY€eCKHe peaK U
(154)

ATOMBI U MOJIEKYJIbL. XUMHUYECKHE 3/1eMeHTbI. 3HAaKU (CHMBOJIbI)
XMMMUYECKHX 3J1eMeHTOB. [IpocThle U C/I0XKHBIE BelllecTBa.
ATOMHO-MOJIEKY/IIPHOE yYeHHe.

Xumunueckast popmyJia. BaeHTHOCTb aTOMOB XUMHUECKUX
3/1IEMEHTOB. *3aKOH IIOCTOSIHCTBA COCTaBa BellecTB.*

OTHOCUTe IbHAst aTOMHas Macca. OTHOCHTe /IbHAs MoJIeKyJIsipHas
Macca. MaccoBast fj0J11 XUMUYEeCKOT0 3/1eMeHTa B COeIUHEHUU.
dusnyeckre U XMMUYeCKHeE SIBJIeHUs. XMMUUecKas peakIusl.
[Ipy3HaAKK U YCI0BUSA NPOTEKAHUA XUMHUYECKUX peaKIuil.
XyvMuYecKHe ypaBHEHMUS.

Tunbl XMMUYECKUX peakiuil (coeAMHEHUS], PA3/I0KEHHS,
3aMelleHUs], 0OMeHa).

3aKOH coOXpaHeHHs MacChl BellleCTB.

*M. B. JIOMOHOCOB — y4€HbIA-3HLUKIIONEAUCT.*

JdeMoncTpauuu

dusuyeckyre fBIeHUs (pacTUpaHUe caxapa B CTYIKe, KUIeHUe U
KOH/IeHCALlUsl BOABI U T. [1.).

XrMudeckue siBleHUs (ropeHHe CBeYH, pa3/ioKeHHe caxapa,
B3aHUMO/IeCTBHE CEPHON KUCJIOTBI C XJIOPUJIOM Gapus,
paznoxenue rugpokcuga meau(ll), B3aumoericTBre xesesa C
cepoi, B3anMo/ielCTBHe xeJie3a ¢ pacTBopoM cosu Megu(11)).
OnbIT, UK CTPUPYIOIINHN 3aKOH COXPAHEHUS MaCChI.

JlaGopaTopHble M MpaKTHYECKHE PAGOTHI

JlabopaTopHBIE OMNBITHI:

[IprMepb! pusnyecKux sABJEHUN (IJ1aBJIeHNEe BOCKA, TassHUeE
JIbJA).

[IprMepbl XUMHYECKUX SIBJIEHUH (TpoKa/MBaHUE MeJHON
MPOBOJIOKH, B3aUMOJIEHCTBUE MeJla C KUCIO0TOH).

Mogenv aTOMOB U MOJIEKYJT

MpakTnyeckan pabota Ne3 MpusHaKM NPOTEKAHMUA XMMUYECKUX
peakuui

BbluucneHnumsn

— OTHOCHUTEJIbHOU MOJIEKyJIﬂpHOﬁ MacCChbI BEIIECTB;

— MaccoBOH AO0JIM XUMHY€ECKOI'o 3JIEeMEeHTa I10 cl)opMlee
CoeJUHEeHHUA.

[IpMMeHATB ecTeCTBEHHO-HAay4YHble MeTO/ibl I03HaHUA (B TOM YHCIIe
HabJl0/leHue, MOJleJIMPOBaHKe, SKCIIEPUMEHT) U OCHOBHbIE ONepaluu
MBIC/IUTEIbHON 1eATeJIbHOCTH (CpaBHEHUe, K1accuPUKanus) /1 U3ydyeHus
BELIECTB U XUMUUECKUX PeaKIHi C OOpOoi Ha aJITOPUTM UJIH CXEMY.

PacKpbIBaTh CMbIC/ U3y4YaeMbIX IOHATHUH U 3aKOHOB U IPUMEHSITh 3TH NOHATHUS
NpY ONMCAaHUU CBOMCTB BELIECTB U UX IPEBpAllleHUH ¢ ONOPOH Ha IJIaH U
KJII0Y€EBbIE CJIOBA.

PazsinyaTh GU3NYECKHE U XUMUYECKHUE SIBJIEHUS, 06bSICHATD UX CYIL{HOCTb C TOUKH
3PEHHs] aTOMHO-MOJIEKYJIIPHOTO YYEHHUS C ONIOPOM Ha ONpeieJIEHUS] U CXEMBI.

OnpefesiTh IPU3HAKK XUMUYECKUX PEeaKIUH, YCI0BUS UX IPOTEKAHUS.

OGBSICHATD CYL[HOCTh PUINUECKUX U XUMUYECKUX SIBJEHUM C TOYKHU 3peHHUs
aTOMHO-MOJIEKYJIIPHOTO YYEeHHUs C UCII0/Ib30BAaHUEM BU3yabHOH OMOPBI.

KnaccuduuupoBaTh XuMuveckue peakLiUu (10 YUC/IY U COCTABY pearupyouiux 1
006pa3syoLIMXCs BEIIECTB) C ONOPON Ha CXEMBI.

CocTaB/isATb GOpMyJibl GUHAPHBIX BELIECTB 110 BaJ€HTHOCTH U ONpeJieisTh
BaJIEHTHOCTb 110 GOPMyJIaM BEILeCTB C ONIOPOH Ha aITOPUTM y4eOHbIX
JelcTBUH.

PaccTaBiATb K03$OHUIIMEHTH] B ypaBHEHUAX XUMUYECKUX PeaK Ui ¢ OIIOPOM Ha
QJITOPUTM y4eOHBIX JJeACTBUM.

CrnefoBaTh NpaBUJ/IaM M10JIb30BAHUSA XMMHUYECKOH OCY10H U 1aG0OPaTOPHBIM
060pyloBaHKEM, a TaKXKe IIPaBUJIaM 06pallieHHs C BellleCTBAMH B COOTBETCTBUU
C MHCTPYKIMSIMH I10 BBINOJHEHHUIO 1a60PATOPHBIX XMMUY€ECKUX OIBITOB MO,
KOHTPOJIEM IleJlarora.

Hcnosb30BaTh NpHU BBINOJIHEHUH Y4e6GHBIX 3a/laHUH U B ITpoliecce
UCCJIe/I0BATENbCKOH J1eTeIbHOCTH
Hay4YHO-NONYJIIPHYIO JINTEPATyPy XUMHUYECKOTO CO/IEP’KaHUs], CTIPAaBOYHbIE
MaTepuasbl, pecypcbl IHTepHeTa 1o, pyKoBOACTBOM Nejarora.

BoicTpanBaTh pa3BEépHyThIE NUCbMEHHbIE U YCTHbIE OTBETHI C OOPOH Ha
MHObOpMaIHIO U3 yiebHHKA U CIPABOYHBIX MaTEPHAJIOB, TPAMOTHO
UCI0J1b30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XUMUH

Paspen 2. BaxxHeilllye npeAcTaBuTe/JId Heopranuyeckux Bemects (30 u)
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Tema 3. Bo3ayx. Kucaopon.
ITonsTHe 06 OKCHAX

(54)

Bo3zayx — cmech rasos. CocTas Bo3ayxa.
Kucnopos, — ajileMeHT U IPOCTOe Bellje-
cTBO. 030H — *ayyloTponHas MoAubUKaLusa K1ucaopoga.*

HaxoxzeHue Kucai0poa B 1pupoJe, GU3nuecKre U XUMUYECKHe

CBOMCTBA (peakLUH OKUCJIEHH s, FopeHue). YCI0BUs
BO3HUMKHOBEHHUS U NIpeKpalleHus: ropeHus. [lousaTue

06 OKCHJaX.

*Croco6bI MOJIyYeHUs1 KUCI0POa B Ta6OpaTOPUHU U
npombliieHHOCTU.* [IpuMeHeHue Kucaopoaa. Kpyrosoport
KHCJI0pO/ia B IIpUpOJe.

*TensioBoM 3G dEKT XUMHUYECKON peaKLUH, IOHSATHE O
TePMOXUMHUYECKOM ypPaBHEHUH, 3K30*- U 3HJJ0TepMHUYECKUX
peakIusx.

*TonsinBo (HedTh, yroyb U MeTaH). 3arpsi3HeHHE BO3/yXa,
Crnoco6kbl ero NpeAoTBpalleHus. Y culeHHe NapHUKOBOTO
3ddekTa, paspylieHre 030HOBOTO cJos.*

JdeMoncTpauuu

BsaumogeticTBue pocdopa, ceprl U xesie3a ¢ KUCJIO0POJOM
(BO3MOXHO HCIOJIb30BAHKE BU/E0O0BITOB).
OnpegeneHue cofiepaHUs KUCJIOPOJa B BO3JyXe.
OnBITHI, IeMOHCTPUPYIOLIYE YCI0BUS BOSHUKHOBEHUS U
NnpeKpalleHHs] TOpeHHUs.

JlaGopaTopHble M MpaKTHYECKHE PAGOTHI
JlabopaTOpHBIY OMNBIT:

O3HakoMJIeHHe c 06pa3liaMu OKCHU/IOB.
[IpakTHyeckas paboTa:

Ne 4. [TosryyeHue KUCJI0POAQ, U3y4EeHHE ero CBOKCTB.

Bbluncnenusa
— MOJIEKYJIIPHOW MaccChl KUCJ0pPO/Ja MU 030HA Ha OCHOBaHUH
aTOMHOM MacChl XMUMHYECKOTO 3JIEMEHTa
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PackpbIBaThb CMbIC/ U3y4YaeMbIX NOHATHH U IPUMEHATb 3TH NOHATHUA NIPU
ONKCaHUM CBOWCTB BEILeCTB U UX NIPeBpallleHUH C UCTI0/Ib30BaHUEM ONOPHBIX
CJIOB U KJIUIIIE,

XapakTepu3oBaTh (OMHUCHIBATB)C ONOPOLL HA NAAH, CXEMY, KPAMKYIO 3aNUch
COCTaB BO3/lyXa, PU3NYECKHE U XHU-MHUYeCKHe CBOHCTBA KHUCJI0PO/a, CIOCOGEI
€ero MoJIy4eHus, IpUMeHeHHe U 3Ha4eHHe B IPUPO/ie U XKU3HU YeJIOBeKa.

CpasHusamb peakyuu 20peHust U Med/1eHHO20 OKUCAEHUS C TPeJBapUTeIbHbIM
06CyKJileHeM IapaMeTpPOB CPAaBHEHMUS.

Co6upaTb NpUOGOPHI JJIA MOJYyYeHUsA KUCI0poa (BbITeCHEHHEM BOJbI U
BO3/yXa).

Pacro3HaBaTh ONBITHLIM MYTEM KHCJIOPO/ N0/, KOHTPOJIEM leiarora.

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY /11 COCTaBJIeHUs GOPMY.I BEIeCTB,
MOJIEKYJIIPHBIX yPaBHEHUH XUMUUYECKHX PeaKIMH C yyacTHEM KUCI0poJa.

O6BACHATH CYUIHOCTb 3KOJIOTHYE€CKHUX HpOGJIeM, CBA3AaHHBIX C 3arpA3HeHUueM
BO3AyXa.

CrnezfoBaThb IpaBu/iaM 6e30acHON paboThI B 1a60paTOPHUH NPH UCI0JIb30BAHUHI
XUMHUYECKOU NMOCyAbl U 060pYA0BaHHUS 10/ KOHTPOJIEM NTeJ]arora, a Takxe
IpaBU/IaM 00palieHus C FTOPIOYHMMU BeIeCTBAMH B OBITY.

HJIaHI/IpOBaTb " OCyLIECTBJIATb HA IPAaKTHKE XUMHUYEeCKHUe 3KCIIEPpUMEHThI,
MpoOBOAWUTH Ha6moae1-n/m, AeJIaTb BbIBOABI 110 pe3yJIibTaTaM 3KCIIEpUMEHTAa 10
PYKOBOJCTBOM IeJarora.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpymIle.

HWcnosib30BaTh NpHY BHINIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
UCCJIeI0BATE/bCKOM JIeITEIbHOCTH HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
XMMHUYECKOT'0 COZiep>KaHus, CIpaBOYHble MaTepUaJbl, pecypcbl UHTepHeTa noj,
PYKOBO/CTBOM IeJarora.

BoicTpauBaTh pa3BépHyThble NMCbMEHHBIE U yCTHbIE OTBETHI C OIOPOX Ha
MHPOPMAIHIO U3 yYe6GHUKA U CITPABOYHBIX MaTEPHAJIOB C OOPOH Ha IJIaH,
rpaMOTHO HCII0JIb30BaTh U3y4EeHHBIH TOHATUHHBIN allnapaT Kypca XMMUU



Tema 4. Bogopoa.
IloHsAITHE 0 KUC/IOTAX M COJISIX

(54)

Tema 5. KosinyecTBeHHbIE
OTHOLIEHHUA B XUMHUHU
(44)

Bomopon — asieMeHT M pocToe BelecTBO. HaxoxaeHue B
npupoe, pusnyeckue U XMMUYeCKHe CBOMCTBa (Ha mpuMepe
B3aHUMO/IeHCTBUSA C HeMeTa/lJIaMH U OKCHUJLaMU MeTaJ/lJIoB),
NpUMeHeHUe, *Croco6bl MoJyYeHUs.™

[ToHsiTHE O KUCJIOTAX U COJIAX.

JemoHncTpanuu

[MosnydyeHue, cobupaHuie U paclio3HaBaHUe BOZOPOAA.
l'openue Bogopoaa.

Bzaumoeiictue Bogopoaa ¢ okcugom meau(ll).

JlaGopaTopHble M IPaKTHYECKUE PA0OTHI
JlabopaTOpHBIH OMNBIT:

BsanMogelicTBYe KUCIOT C MeTa/lJIaMu.
[IpakTHyeckas paboTa:

Ne 5. [TosiyyeHue BoLOpOAa, U3yYeHHe ero CBONCTB.

Bbluncnenusa
— MOJIEKYJIIPHOU MacChl BEIeCTBA HA OCHOBAHUH aTOMHOM
MacCChbl XMMHYECKUX 3JIEMEHTOB

KosnuecTBo BemectBa. MoJsib. MosisipHast Macca. 3akoH
ABorazpo. MosisipHbIH 06'bEM ra3oB. PAc4€Thl M0 XUMUYECKUM
yPaBHEHHUSM.

JleMoHCTpauusa
06pa3sybl BeLeCTB KOJUYECTBOM 1 MOJIb.

Bbluucnenusn

— 00'b€Ma, KOJIMYECTBA BELECTBA ra3a Mo ero U3BECTHOMY
KOJINYECTBY Bell|eCTBA WU 00BEMY;

— 06'bEMOB ra30B M0 YpaBHEHHIO peaKI[MH Ha OCHOBe 3aKOHa
06'bEMHBIX OTHOILIEHHUH ra30B
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PackpbIBaThb CMbIC/ U3y4YaeMbIX NOHATHH U IPUMEHATb 3TH NOHATHUA NIPU
ONKCaHUH CBOMCTB BEILECTB U UX IpeBpallieHUH.

XapakTepH30BaTh (OIMCLIBATb) GU3NYECKHE U XUMUYECKHE CBOWCTBA BOJOPOAA,
CroCcoGbI €ro MoJiy4yeHusi, NIpUMeHEHHUE C ONOPOH Ha IJIaH, KPaTKYIo 3aIlkCh,
CXeMy.

Cob6upath npubop AJIs NOoJyYeHHUs BOJOPOJA C UCIOJIb30BAHUEM BU3yaIbHOMN
OIOopbI

HWcnosib30BaTh XMMUUECKYH0 CHMBOJIMKY /LISl COCTaBJIeHHUs] GOpPMYJI BELECTB,
MOJIEKYJISIPHBIX YPaBHEHUH XUMUYECKUX PEAKLUH C yYacTHEM BOJLOPOAA C
OTOPOY Ha aJITOPUTM.

CieioBaTh NpaBUiaM 6e30MacHOM paboThl B JIJAGOPATOPUU IPU UCIOJIb30BaHUHU
XUMHUYECKOU NMOCY/1bl U 060PYyL0BaHUS 10/, KOHTPOJIEM [IEAarora., a TakxKe
npaBHUJIaM O6GpalleHHs] C TOPIOYMMH BellleCTBaMHU B ObITY

[ly1aHUPOBATh U OCYLIECTB/IATh Ha MPAKTHKE XMMHUYECKHe SKCIIepUMEHTHI,
IPOBOAUTD HAOJIIOIeHHS, ie/IaTh BBIBOAbI 110 Pe3yibTaTaM 3KCIepUMeHTa 10/,
PYKOBO/CTBOM IleJlarora ¢ o6cy>xJieHreM IJIaHa paboTbl, C UCI0/Ib30BaHUEM
KJINLIE.

YyacTBOBaTbh B COBMECTHOH pa6oTe B rpymie.

[11aHUPOBATh U OCYILECTBIATh HA IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI,
NPOBOJUTH HAGJII0/I€HUS, [1e1aTh BBIBOZbI 10 pe3y/IbTaTaM 3KCIepUMEHTa.

YyacTBOBaTb B COBMECTHOM paboTe B rpyImie

PackpbIBaTb CMbIC/ U3y4YaeMbIX MOHATHH U IPUMEHATD 3TH NOHATHSA, A TAKXKe
M3y4YeHHble 3aKOHBI U TEOPHH JJIS PellleHUs] pacyéTHBIX 3a/1a4 C IOMOLIbIO
nejarora.

BbIYMCAS T MOJISIPHYIO MacCy BeleCTB; KOJIMYECTBO BelleCTBa, 00'bEM rasa,
Maccy BellecTBa C Oopoi Ha o6pasel, Ha GOpPMYJIbl;

[IpoBOAUTH pacyéThl MO ypaBHEHUSAM XUMHUYECKHUX PeaKL[Mi ¢ OTOpoi Ha
o6pasel], aITOPUTM y4eOHBIX JeCTBUIN: KOJIMYeCTBa, 06'bEMa, Macchl BellleCcTBa
110 U3BECTHOMY KOJIMUECTBY, 00bEMY, Macce peareHTOB UM NPOAYKTOB
peaKkLuH.

BricTpauBaTh pa3BépHyThIe NHCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha UH-
dopmaruio U3 yye6HUKA U CIIPaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO HCII0JIb30BaTh
M3y4YeHHbIH NOHATUHHBIM annapar Kypca XMMHHU C HOMOILbIO [Teiarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(64)

Bopa, ee cocTas, cTpoeHMe, MosleKyJibl. Pu3nyecKue CBOMCTBA
BO/Ibl. *AHAJIM3 U CHHTE3 — MeTO/ibl U3y4YyeHHUs COCTaBa BOAbL*
X¥MHYecKHe CBONCTBA BOJbI

(pasnoxxeHue, peaklMy C HATPUEM, OKCUAOM KaJbLUs, OKCUAOM
cepsl V.

CocTaB ocHOBaHUU. [IoHATHE 06 UHAUKATOPAX.

*Boja kak pacTBopuTesib.* PacTBopbl *PacTBOpUMOCTb
BellleCTB B Boge.*

*HacbllleHHbIE M HeHachIIlleHHble pacTBOPHL * MaccoBas 1015
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B IPUPO/IE U B )KU3HU YesioBeKa. Kpyrosoport
BO/ZIbI B IpUpoO/ie.* 3arpsisHeHre NPUPOAHBIX BoJ,. OXpaHa

Y 0YMCTKa IPUPOJHBIX BOJ,.

JdeMoncTpauuu

JJ1eKTPOJIN3 BOJbl; CUHTE3 BO/bI; B3aUMO/I€HCTBHE BOJbI C
meTtasiamu (Na, Ca) (BO3MOXKHO HCII0JIb30BaHHE
BHU/leOMaTepHUasIoB).

PacTBopeHHe BelleCTB ¢ pa3JMYHON PaCTBOPUMOCTHIO.
HccnepoBanue pacTBOPOB KUCIIOT U Lies04el ¢ HOMOIIbI0
WHAUKATOPOB.

JlaGopaTopHble M MpaKTHYECKHE PAGOTHI

[IpakTHyeckas pa6oTa:

Ne 6. [IpuroToBJiIeHHEe PACTBOPOB C ONpe/ieIEHHONH MacCOBOU
JloJiell pacTBOPEHHOI0 BellleCTBA.

BbluucneHnumsn
— C UCITI0JIb30OBAaHHWEM INOHATHUA «MaccoBad A0Jid BellleCTBa B
pacTtBOpe»
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PackpbIBaThb CMbIC/ U3y4YaeMbIX NOHATHH U IPUMEHATb 3TH NOHATHUA NIPU
ONKCaHUH CBOWCTB BEILeCTB U UX IPeBpallleHUH ¢ TOMOLIbIO [Iefiarora.

XapakTepu3oBaTh PU3HYECKHE U XUMUYeCKHe CBOWCTBA BOJIbI, €€ POJIb KaK
pacTBOpUTEJISI B IPUPOJHBIX IPOLIECCAX C ONIOPOY Ha MJIAH U CXEMY.

CoCTaB/IAATh YpaBHEHHUS] XUMUYECKUX PeAKIUI C yYaCTHUEM BOJbI C OIOPOH Ha
cxXeMmy.

OGBSCHATD CYLHOCTb 3KOJIOTUYECKUX MP06JieM, CBSI3aHHBIX C 3arpsi3HEHHUEM
NPUPOJHBIX BOJ, CIOCOOBI OYUCTKU BOJIbI OT IPUMECEH, MEPHI 110 OXpaHE BOJ,
OT 3arpsA3HEHHU [10CJIe IpeBApUTEIbHOI0 CTPYKTYpUPOBaHUA MaTepuraa.

HJIaHPIpOBaTI) " OCYLIECTBJIATDb Ha MPAKTHUKE XUMUYECKHE IKCIIEPUMEHTDI,
NPOBOJUTH HAGJIIO/I€eHUS, [1e/1aTh Bbl-

BO/JbI I10 pe3yJIbTATaAM 3KCIIEPUMEHTA 104 KOHTPOJIEM IIearora, ¢
UCN0JIb30BAaHNUEM KJIHILE.

CienoBaTh NpaBU/IaM 6e30MacHON paboThI B JJaOOPATOPUU NMPH UCNIOJIb30BAHUU
XUMHYECKOH MoCcy/ibl U 060pyAOBaHUSA 0] KOHTPOJIEM Ilefiarora.

HpOBOAI/ITb BbIYHCJIEHUA C IPUMEHEHUEM NOHATUA «MaCCOBad A0Jid BElLeCTBa B
pacTBope» c onopoi Ha GOPMYyJIbl.

Hcnosb30BaTh NpH BbIMOJIHEHUH YYeOHbIX 33/JaHUH U B Ipoliecce
UCCJIeI0BATEbCKOH J1eTeIbHOCTH HAyYHO-NIONYJ/ISIPHYIO0 INTEPATYPY
XMUMHUYECKOTO0 COZlepXKaHus, CIPaBOYHble MaTepHaJbl, pecypcel IHTepHeTa
110/], pyKOBO/CTBOM Ileiarora.

BoicTpanBaThb pa3BEépHYyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
uHbOpMaIHIO U3 yiebHHKA U CIPABOYHbIX MaTepHaJIOB, TPAMOTHO
UCI0J1b30BaTh U3yYeHHbIH NOHATUHHBIN annapaTt Kypca XMMHHU I0CJIe
Npe/BapUTENbHOTO CTPYKTYPHUPOBAaHUs MaTepyasa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUN

(114)

Knaccudukanus HeopraHM4eCKUX COeIMHEHHH.

OKcuABL: COCTaB, KJaccuPHUKaLus (OCHOBHbIE, KUCIOTHBIE,
*amdoTepHble, HecoseobpasyoLie Ha IpUMepe OKCua
yrsiepoa Il n okempaa asota Il, HomeHkaatypa. [losyyeHue*
OKCH/IOB (B3aMMoZelNCTBUE C BOAOW, KUCNOTaMMU, LWeiodyamm).
OcHOBaHHUs: cOCTaB, KJaaccubukanus (Leyg04u 1
HepacTBOPHUMble OCHOBaHMs), HOMEHKJIATypa.

KucnoTsl: cocTaB, k1accuduKanus, HOMEHK/IATypa, PU3nyecKue
Y XMMUYeCcKHe CBOWCTBA (B3aMMOAeCTBYE C OCHOBHBIMHU
OKCH/IaMH COJIAMM Ha IPUMepe COJIAHON U CEPHON KUCJIOT),
*Croco0bl MoJIy4eHus.* Psiy ak THBHOCTH METaJLJIOB.

Couu (cpeziHVe): HOMEHKJIATYPa, *Co0CO6bI MOMyYeHHsT*,
B3aUMO/IeHCTBUE COJIEH C MeTa//IaMH, KUCI0TaMH, LleJ104aMH U
COJISIMHU.

['eHeTHYecKast CBA3b MeX/y KJIaCCAMH HEOPraHU4eCKHX
coeauHeHu. ['eneTnyeckue psaabl. [loHATHE 06 aMPOTEPHBIX
IUAPOKCHU/IAX HA IPUMepe [JMHKA U aJIIlOMUHUSA. XUMHYeCcKHe
CBOWCTBA - B3aUMO/IeHCTBHE C KUCIOTAMHU U LeI09aMHU.
PazsioxkeHue Npy HarpeBaHMH.

JemoHcTpanuu

OGpa3ibl HEOPraHUYeCKUX BEIIECTB Pa3/IMYHbIX KJIaCCOB.
B3auMogelicTBUe pacTBOpa CEPHOU KUCIOTHI C OKCUA0M
megu(ll).

Peakuusi HeATpaIU3aLUH.

BbITecHEHHE O/JHOTO MeTaJljla [PYTUM U3 PacTBOpa COJIH.

JlaGopaTopHble U MpPaKTHYECKHE PAGOTHI

JlabopaTopHbBIE ONBITHI:

B3auMoelicTBHE KUCJIOT C MeTa/lJlaMU.

[ToslyyeHMe HepaCTBOPHUMBIX OCHOBaHHH.

BsanMogelicTBre HepacTBOPHUMBIX OCHOBAaHUH C KMCJIOTaMHU.
Passioxxenue ruapokcuaa meau(ll) mpu HarpeBaHUH.
[IpakTHyeckas pa6oTa:

Ne 7. PemreHue skcnepyMeHTa/IbHBIX 33/1a4 110 TeMe «OCHOBHbIE
KJIaCCbl HEOPraHUYeCKUX COeJUHEHUN».

Bbluucnenusn
— 10 YPaBHEHHUAM XMMHUYECKUX peaKLU/If/i

OmnpefeneHre OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COCIMHEHHUH 110 MIa0I0HY.
CocTaBieHne CXeM CTPOECHHUsI OCHOBHBIX KJ1aCCOB HEOPTaHUUECKHUX COSTUHEHUH Ha
OCHOBE OTIPEIEICHHUSI.

CocrasieHue (popMyJ1 OCHOBHBIX KIIACCOB HEOPTaHMYECKUX COCIMHEHHI U Ha3bIBaHHE
KX [0 MEXAyHapOJHO! U TPUBUAIBHOM HOMEHKIIATYpE C UCIIOJIb30BAHUEM
OTIpeeNeHNs ¥ TaOJINIBI PACTBOPHMOCTH.

KnaccudunupoaHue n3ydaeMbIX BEIIECTB IO COCTABY H C8OLcmEam ¢ OOPOi Ha
OTIPEIENICHHUS, CXeMBI M TaOIHILy PACTBOPUMOCTH.

CocTaBrneHne TaOIUILbI TEHETUIECKHUX PSJOB U CXeMbl «I eHeTHueckast B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIUHEHMIN 110]] PYKOBOJCTBOM IEarora.
[Iporao3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOLIMX XMMHUECKUX CBOICTB
H3y4EHHBIX KJIaCCOB, TPYII BEIIECTB, K KOTOPHIM OHM OTHOCSITCS C MCTIOJIb30BaHUEM
cxeMsl «I'eHeTudecKast B3aUMOCBSA3b OCHOBHBIX KJIaCCOB HEOPIaHUYECKHX
COEJIMHEHUI» 0] pyKOBOACTBOM IleJjarora.

CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUM peakiiii, WUTIOCTPUPYIOLINX XUMUUECKUE
CBOMCTBA U3YYEHHBIX KIIACCOB U CNOCOObI NOYYeHUs BEILIECTB N3yIEHHBIX KIIacCOB,
TPYIII, a TakKe MOATBEP KIAIOIINX TeHETHUECKYIO B3aHMOCBSI3b MEXK Ly HUMH, C
OTIOPOii Ha BEpOATBHYIO CXEMY B KQUECTBE 3PUTEIILHON OTIOPEL.

CocraBieHne MOJEKYISIPHBIX YPaBHEHUH PeaKIiii 10 CXeMaM C NIPeABapUTEIbHBIM
o0cyxIeHreM BEIOOpa pearupyoNIUX BEIIECTB.

BrrancnieHne no ypaBHEHSIM XUMHYECKHUX PEAKIHil KOMYecTBa, 00bEMa, Macchl
BEILIECTBA 110 KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IPOAYKTOB PEaKIUH 10

AITOPUTMY.

[InanupoBaHye U OCYILECTBICHUE HA IPAKTUKE XUMUIECKOTO SKCIIEPUMEHTa U
HaOJIIO/ICHHS 110]] PYKOBOJCTBOM YUHTEIIS.

DopmynrpoBaHUE BBIBOAOB MO Pe3yIbTaTaM YKCIIEPUMEHTA C HCIIOIB30BaHUEM
OTIOPHBIX CJIOB.

DopmynrpoBaHUE C MOMOIIBIO MEArora U BEIMOIHEHNE MPaBHII 0€30MacHOH paboThHI B
11ab0paTOPUH IIPH MCHONB30BAaHUU XUMHIECKOH MOCYABI M 000PyJOBaHMSI.
Vcnonp30BaHKe MPH BHINOJIHEHUHN y4eOHBIX 3a1aHHI U B TIpoIecce
HCCIIeI0BATENILCKOMN IS TeIbHOCTH HayYHO-TIONYJIIPHON JINTepaTypbl XUMUIECKOTO
coJiepKaHus, CIPaBOYHbIE MaTepHalIbl, pecypchl MIHTepHeTa, ocyliecTBICHNE BBIOOpa
10J1 pyKOBOJICTBOM II€Jjarora.

BricTpauBanue pa3BEpHYTHIX MUCbMEHHBIX U YCTHBIX OTBETOB C ONIOPOM Ha
nH(popManmIo 13 yIeOHHKA U CIIPABOYHBIX MATEPHAIOB, TPAMOTHOE NCIIOTb30BAHIE
H3y9IEeHHOTO TIOHATHITHOTO anmapaTa Kypca XMMHH C HCIOJIb30BaHNEM IIIaHa,
OTIOPHBIX CJIOB, ANTOPUTMA.

Paspgeun 3. llepuoauyeckuii 3akoH u [lepuoandeckas cucteMa XMMHYeCKUX 31eMeHTOoB /I. U. MeHae1eeBa.
CTpoeHue aTOMOB. XMMHY€eCKas CBA3b. OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuu (15 1)
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Tema 8. [lepuoauyeckuii 3aKoH
u Ileproanyeckasi cucrema
XHMHYEeCKHX 3JIeMEHTOB

J. U. Menpene-esa. CTpoenue
aroma (7 4)

[lepBble MONBITKU KJAaCCUPUKALUU XUMHUYECKHUX 3/1€MEHTOB.
[ToHATHE 0 rpynIax CXOAHbIX 3J1eMEHTOB (1Lje/I04YHbIe U
1{eJIOYHO3€eMe/IbHbIe MeTaJl/Ibl, [a/IOreHbl, UHEPTHbIE ra3bl).
*J71eMeHThI, KOTOpPble 06Pa3yIOT

aMdoTepHble OKCUABI U TUAPOKCUBL*

[lepuoanyeckuil 3akoH u [lepuoan-yeckas cuctemMa
XMMUYecKUx aseMeHTOB /. U. MengeneeBa. [lepro/bl, rpynnsl,
noArpynmnbl. PU3UYECKUN CMbIC/ IOPSJKOBOTO HOMepa
3JIeMeHTa, HOMepOB NepHo/a U TpyNbl.

Ctpoenue aToMoB. CoCcTaB aTOMHBIX s/iep. *M30TonbL*
JnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX 000/104YEK aTOMOB MEPBbIX
20 XMMHYeCKHUX 371eMeHTOB [leprojuyeckoil cucTeMbI

J. . MeHnesneeBa.

XapakTepHCTUKA XUMUYECKOT0 3JIEMEHTA 10 €r0 MOJI0KEHHUIO B
[lepuoaundeckoit cucreme /I. U. MeHpesneeBa.
*3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB 3JIEMEHTOB MaJIbIX
MepHO/0B U IJIaBHBIX NOArPYIN B 3aBUCHMOCTH OT aTOMHOI'0
(mopsizkoBoro) Homepa.*

*3HaueHue [lepuoanyeckoro 3akoHa u [lepuoanyecko
CUCTEeMbl XUMUYECKUX 3JIEMEHTOB /IJIS1 Pa3BUTHUS HAyKU U
npakTuku. [[. U. MeH/jesieeB — y4€HBIH, ejaror ¥ rpaXKaaHuH.*

JdeMoncTpauuu

KopoTkonepuoaHas v JJIMHHONEpUOUgHAsA GOPMbI
[lepyoaunyecKoi cCUCTEMBI XUMUYECKHX 3/IEMEHTOB

. U. MeHngeseeBa.

O3HakoMJieHHe c 06pa3liaMy METAIJIOB U HEMETAJLJIOB.

JlabopaTopHble U MPaKTHYECKHE PAdOTHI

JlabopaTOpHBIN OMBIT:

B3auMogelcTBUE T'HPOKCHAA [IMHKA C pACTBOPAMHU KUCJIOT U
iesji04ei
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PackpbIBaThk CMBICJI NEPHUOJUYECKOTO 3aKOHA 0] pyKOBOACTBOM Iejarora.

[ToHMMaThb cylecTBOBaHHe NePUOAUIEeCKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
3/1eMeHTOB (M3MeHeHHe PaJIUyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
coeJIMHEHUH OT MOJIOXKEHHUS B IEPUOAUYECKON CHCTeMe U CTPOeHUsI aToMa C
HCI0JIb30BaHUEM CXEM U TabJIuL.

YcTaHaBAMBaThb CBSA3b MeX/Y [10J10KEHHUEM 3/1eMeHTa B IepHoANYeCcKON cucTeMe
Y CTpOEHHEeM ero aToMa (CoCTaB U 3apsiA A/pa, 06llee YUC/I0 31eKTPOHOB U
pacrpeiesieHUe UX M0 3JIEKTPOHHBIM CJI0SIM) [0 06pasLy.

[IporHo3upoBaTh XapaKTep U3MeHeHUs1 CBOMCTB 3JIeMEHTOB U UX COeAMHEHUH 110
rpynnam u nepuogam [leproguyeckoil cucTeMbl ¢ IOMOIIbIO [Tefjarora.
XapaKkTepu30BaTb XMMHUYeCKHe 3/1eMeHThI ITepBbIX TPEX IePUO/0B, KaJIus,
KaJIbLIUsA N0 UX nosioxkeHuto B [lepuoguyeckoit cucteme /l. U. MenpesneeBa.

CrnesfoBaThb NpaBu/iaM 6e30nacHO paGoThl B 1a60paTOPHH NPU UCIOJIb30BAHUU
XUMHYECKOH MoCcy/ibl U 060pyAOBaHUSA 0] KOHTPOJIEM Ilefiarora.

BoicTpanBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOM Ha
nHdopMaIuio U3 y4e6HUKA U CIPaBOYHbIX MaTepHaloB, TPAaMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUNHBIN annapaT Kypca XUMHUH 10cj1e
CTPYKTYPHUPOBAHUs MaTepHaJia C UCII0/Ib30BaHUEM KJIUIIE.

Hcnosib30BaTh NpH BbIITOJTHEHUH yUe6OHbIX 3a/laHUH TEKCThI yueGHUKa 1ocie
CTPYKTYpPHUPOBAHUs MaTepHaJa, ClipaBoYHble MaTepuassl ([lepuoguyeckyro
CUCTeMY XUMHUYeCKHX 3j1eMeHTOB /. . MeHesieeBa, TabIM1y pacCTBOPUMOCTHU
KHUCJIOT, OCHOBAHUM U CcoJiel B BOJie, 3JIEKTPOXUMHUYECKUHN PsJl HAllPSHKeHUH
MeTaJJoB).

Hcnosib30BaTh NpH BbIITOJIHEHUH yUe6OHBIX 3a/laHUH U B ITpoliecce
HCCJIe[0BATeNbCKOH JlesITeIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO0 COJIepXKaHus, CIpaBOYHbIe MaTepHaJbl, pecypchl UHTepHeTa mof,
PYKOBOZCTBOM Iefiarora



Tema 9. Xumuueckasi CBSI3b.
OKHCINTENbHO-
BOCCTAHOBHMTE/IbHbIE PEAKIINU
(84)

9 KJIIACC

*3JIEKTPOOTPULIATENBHOCTh* aTOMOB XMMUYECKHX 3JIEMEHTOB.
Xumuyeckas cB3b (MIOHHas, KOBaJIEHTHasA NMOJIAPHAs U
KOBaJIeHTHas1 HelloJIApHas).

CTeneHb OKUC/IEHUS.

OKHUCIMTEIbHO-BOCCTAaHOBUTEIbHBIE peakiuu (OBP). [Iponeccer
OKMCJIEHUS U BOCCTaHOBJIeHUs. OKUCJIUTENN U BOCCTAHOBUTEJIU.

JemoHncTpanuu
OKHCIUTESbHO-BOCCTAHOBUTEJ/IbHbIE peakuuu: ropeHue,
peakL My pa3/IoKeHUsl, COeJUHEHUS

(2 g B HEnmemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaThb CMbIC/ U3y4YaeMbIX MIOHATHH 110/, pyKOBOACTBOM Ieiarora.

OnpefensiTh BUJ, XMMHUYECKOH CBSA3U B COEJMHEHHUH C UCIIO/Ib30BAHUEM CXEM.

OnpefieIsiTh CTeNEeHb OKUCJIEHUS XMMUYECKOT0 3J1eMeHTa 1o GopMyJie ero
COeIMHEHUS C MCNOJIb30BAaHUEM QJITOPUTMA.

OnpefeisiTh 371EMEHT (BELECTBO) — OKHUCJIUTEJIb U 3JIEMEHT (BELIECTBO) —
BOCCTAaHOBUTEJIb.

OGBSICHATD CYLHOCTD NPOLECCOB OKHUC/IEHHS U BOCCTAHOBJIEHUS.

CocTaBJIAATh 3JIEKTPOHHBIH GaJIaHC C yYETOM YMC/IA OTJAHHBIX M NPUHATBIX
3JIEKTPOHOB.

CocTaBJsITh ypaBHEHHE OKUCJIUTENbHO-BOCCTAHOBUTEIBHOM PeaKIMK 0
aJITOPUTMY pa3bopa OKUCIUTENbHO-BOCCTAHOBUTEBHON PEAKIUH.

Hcnosib30BaTh NpU BINOJHEHUH YYeOHBIX 33/laHUN TEKCThI y4eGHUKA MOCIe

CTPYKTYpHUPOBaHUs MaTepHaJia, CIpaBOYHble MaTepHaJIbl (IepUOJUYECKYIO
CUCTeMY XMMHUYeCKuX asieMeHToB /l. U. MeHzies1eeBa, TabIULy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U cojiel B BOJie, 3/IEKTPOXUMUYECKHUH PsiJ| HANPsHKEHUH
MeTaJlJIoB).

IIpumepHbIe TEMBI,
pacKpbIBalOIIUe JAHHBIH
pa3aes nporpaMmsl,

M KOJIMY€eCTBO YaCOB,
OTBOJAUMOE HA UX H3yYeHHUe

OcHOBHOe cofiep:kaHue

OcHoOBHBIE BU/IBI IeATEIbHOCTH
odyuaroumxcst

Pa3peu 1. BemecTBo ¥ XMMHYecKue peakuyu (17 4)
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IloBTOpEHUeE U yriy61eHne
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(54)

[leproandeckuii 3akoH. [lepuoandeckas cucTeMa XUMHUYECKHX
asneMeHTOB /. M. MengesneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHYECKHX 3JIeMEHTOB NePBbIX TPEX
Nepro/i0B, Ka/us, KalbLUs U UX

coeJJMHEHUH B COOTBETCTBUM C [10JI0XKEHHUEM 3J1eMEHTOB B
epruoANYecKol cUcTeMe U CTPOEHHEM X aTOMOB.
Knaccudukanus 1 HoMeHK/IaTypa HeOpraHM4ecKux BelllecTB
(MexxayHa-po/iHas ¥ TpUBHUAJIbHAsH). XUMHUYECKHE CBOMCTBA
Bell|eCTB, OTHOCSIMUXCS K Pa3/IMYHbIM KJIacCaM HeOpraHUYeCcKUx
coeJJMHEeHUH, UX FreHeTHYeCcKasl CBSI3b HEOPraHUYeCKUX BelleCTB.
CTpoeHMe BellecTBa: BUAbl XUMUYECKOH CBS3U U TUIIBI
KPUCTa/VINYeCKUX pelIéToK. *3aBUCHMOCTb CBOMCTB BELECTB OT UX
cTpoeHus.*

JeMoOHCTpauumn

1. Mozesin KpUCTA/L/IMYeCKUX PEellETOK HeOPraHU4eCKUX BelleCTB.
2. KopoTkonepuo/jHas U AJMHHOIlepHoAHasA GOPMbI
[leproanyeckoi cUCTEMBI XMMUYECKHUX 3IEMEHTOB

. U. MenpgeneeBa

XapaKTepu30BaTb XMMHUYeCKHe 3JIeMEeHThI IepBbIX TPEX MepHUOL0B, Kalusd U
KaJIbLIUA N0 UX nosiokeHUIo B [lepuoauveckoit cucreme /[l. U. MeneseeBa ¢
ONOpOU Ha aJITOPUTM.

KnaccuduuupoBaTh 1 Ha3blBaTh HEOpraHUYeCKHe BellleCTBa U3y4eHHbIX
KJIaCCOB C ONOPOM Ha CXEMY, TAGJIHIY PACTBOPUMOCTH.

OnucelBaTh 061L1Me XMMUYeCKHe CBOMCTBA BellleCTB Pa3/IMYHBIX KJIacCOB,
NOATBepKAaTh CBOMCTBA IPUMepaMHU MOJIEKYJIIPHBIX YpaBHEHU I
XUMUYECKHX PEaKLUH C OMOPO Ha CXeEMY.

OnpeensiTb BUA XUMAYECKOMN CBA3U U THUI KPUCTANINYECKOHN pelIéTKU
BellleCTBa C OIIOPOM Ha CXEMY.

[IporHo3upoBaTh CBOMCTBA BellecTB B 3aBUCUMOCTH OT UX CTPOEHUsI Iocjie
npeJBapUTebHOT0 pa3bopa.

BoicTpanBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOi Ha
nHdopMaIuio U3 yie6HUKA U CTPAaBOYHbIX MaTepHaJIOB, TPAaMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaTt Kypca XMMHU.

Hcnosib30BaTh NpH BBIITOJIHEHUH yUe6OHBIX 3a/laHUH U B ITpoliecce
HCCJIe[0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATypy
XUMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
10/l pyKOBOJCTBOM IeJlarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XUMUYECKHX peaKuuit
(44)

Knaccudpukanus XMMU4eCKHUX peaKkLui 1o pa3InyHbIM IpHU3HaKaM
(mo YKcIIy ¥ cOCTaBY YYaCTBYIOLIMX B PeaKLMH BELIECTB, *110
TeIJI0BOMY 3beKTY, 10 U3MEHEHHUIO CTeneHeil OKUCIeHHUs
XUMHUYECKUX 3JIEMEHTOB, 10 0GPaTUMOCTH, 10 yYaCTUIO
KaTaJju3aropa).*

*JK30- U IHAOTEPMHUYECKHE PEAKLUH, TEPMOXHUMHUYECKHE
ypaBHeHus1. [IoHATHE 0 CKOPOCTH XMMHUYECKON peakLuu. [loHsiTHE O
TOMOT€EHHBIX U TeTEPOTEeHHBIX peakiusX. [loHATHe 06 06paTUMbIX
Y HEO6PATHUMbBIX XHMUYECKHUX peaKLusiX. [[OHATHe 0 XHMHYECKOM
paBHOBecud. PaKTOPBLI, BAUSIOLME HA CKOPOCTh XUMHUY€ECKOH
peakLMHy U M0JI0XKeHHe XUMHYEeCKOTro paBHOBeCHs1.*
OKHUCIUTENbHO-BOCCTAHOBUTE/IbHBIE PeaKL MU (371eKTPOHHBIH
6aJlaHC OKUCIUTENbHO-BOCCTAHOBUTENBbHOM peaKLHu).

JleMoHCTpauumn

1. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM peaKL MU OT Pa3JIU4HbIX
daxTopoB.

2. Bo3pelicTBre KaTa/iM3aToOpa Ha CKOPOCTb XUMUYECKOHN peaKLuH.
3. [IprMepbl HEOOPATHUMBIX U 06PATUMBIX PeaKIIMH.

4. CmelleHME paBHOBECHUS XUMUYECKON peaK iU,

BbruucieHust
— KOJIMYeCTBa BelleCTBa, 06'béMa U MacChl peareHTOB UJIU
NPOAYKTOB [0 ypaBHEHUSIM XUMUYECKUX peaKLui

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHSATUH U IPUMEHSITh 3TH NOHATHS NPU
ONMCAaHUH CBONCTB BELIECTB U UX NPeBpallleHH.

KnaccuounupoBath XMMHUYeCKHe peaK[UH 110 pa3/IMYHbIM NPU3HAKAM.

YcTaHaB/IMBATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKON peaKLUK OT Pa3IMIHbIX
$baKToOpOB MO/ PyKOBOACTBOM YUUTEJIS.

[IporHo3upoBaTb BO3MOXKHOCTH NPOTEKAHUSI XUMUUECKHX PeBpalleHUH B
Pa3/IMYHBIX YCJIOBUSIX IOC/IEe MPeJBapUTEIbHON PaGOTHL

OnpeensiTb OKUCJIUTENb U BocCTaHOBUTEb B OBP.

CocTaB/IsATh 3/IEKTPOHHBIHN GasaHC peaKLUH.

[IpoU3BOAUTD BBIYKCJIEHHUS 10 XUMUYECKUM YPABHEHHUSM 110 aJITOPUTMY.

BricTpanBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOH Ha
nHdopMaIHIo U3 y4eGHUKA U CIPAaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbIH NOHITUIHBIN aNapaT Kypca XUMHUH T0CIe
NpeJBapUTENBLHOTO CTPYKTYPUPOBAaHUS MaTepHaa.

HWcnosb30BaTh MpH BbINOJHEHWH YYe6GHBIX 33JJaHUH U B TpOIiecce

HCCJIeI0BATENbCKOH JIeITEIbHOCTH HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHus, CIpaBOYHbIe MaTepHasbl, pecypcel MHTepHeTa
N0CJIe KOHCY/IbTAIUH C N1e/Jarorom.
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Tema 2. JJIeKTpoIUTHYECKas
Aucconranysa. XuMM4ecKkue
peakLiy B pacTBOpax

(84)

Teopus 3/1eKTPOJUTHUYECKON JUCCOLUAL MU, DIEKTPOJIUTHI U
He3JIEKTPOIUTHL. KaTHOHBI, aHHOHBI. *MeXaHU3M U CccoLHaluu
BellleCTB C pa3/IMYHbIMU BUJIaMU XUMUYeCKOU cBA3U. CTelleHb
aucconuanuu.* CUuibHbIe U Ca6ble 3J1eKTPOJIUTHIL.

Peakuuu noHHOTr0 06MeHa, YCI0BUS UX IpOoTeKaHusl. MoHHbIe
YpaBHEHUS peaKkLhil.

XUMHYecKHe CBOMCTBA KHUCJIOT, OCHOBAaHHH U COJIEH B CBETE
npe/CTaBJAeHUH 00 3/IeKTPOJIMTUYECKON Auccounanuu. Cpesa
pactBopa. [loHsATHE 0 TUpoIH3e COJIEH.

KayecTBeHHbIE peaKIIuy Ha KATHOHBI

Y aHUOHBI : XJIOPU/I-, 6pOMU/JI, HO3U/]-, Cy/1bdaT-, KApOOHAT-,
cunikaT-pocdaT- aHUOHBI, TUAPOKCH/I-UOHBI KATUOHBI aMMOHMUS,
MarHus, KajJbLius, aJIOMUHUS, XKeJe3a 2+, 3+, IMHKa,
MPUCYTCTBYIOLIME B BOJHBIX PaCTBOpaX..

JleMOoHCTpauuu

JneKkTpUYecKasi MPOBOAUMOCTh PACTBOPOB BEILECTB; ABUIKEHHE
HOHOB B 3JIEKTPUYECKOM MOJIE.

OMNbIThI, WIJIIOCTPUPYIOI[HE TPU3HAKH IPOTEKAHHUS PeaKUi
HOHHOI'0 06MeHa.

OmnbITHI 10 OIIPe/IeJIEHUIO CPe/bl B pacTBOpPAaXx coJiei (xyopuja
HaTpHs1, KapOOHATA HATPHUS, XJIOPUAA [IUHKA).

JlaGopaTopHbIe U IpaKTHYeCKUE

pa6oThbl

JlaGopaTOpHBIH OMBIT:

Ne8Peakuuu HOHHOTO 06MeHa B paCcTBOPax 3JIEKTPOJIUTOB:
cyabdata meau(Il)

Y 1EJI04YH, KapOOHaTa HATPHUS U COJITHON KUC/IOThI, peaKIus

HeWTpasu3aluy MexAy I'MpOKCU/I0M KaJIusl U COJITHOM KUCJIOTOM.

Ne9. KauecTBeHHble peaKLMn Ha MOHbI B pacTBOpe.
[IpakTHyeckas pa6oTa:

Ne 1. PelteHue 3KCIepMMeHTa/IbHbIX 33/ia4 110 TEME.
BoluucieHus

— 0 YPaBHEHUSIM XMMUYECKUX peaKLui

PackpbIBaTb CMbIC/ U3y4YaeMbIX IOHATHH, @ TAK)KE CMbIC/I TEOPUHU
3JIEKTPOJIMTHYECKOH AU CCOLIMALIMU C OIIOPOH Ha CXeMBl.

O6bACHATb NPUYUHBI 3JIEKTPOIPOBOJ -

HOCTH BOJHBIX PACTBOPOB C IOMOILbIO N1€Jjarora.

CocTaBJIsATh ypaBHEHUS JUCCOLMALMU KUCIIOT, LIeJI04YEH U COJIEH, TOJIHbIE
Y COKpaLléHHbIe HOHHbIE YPABHEHHUS XUMUYECKUX PEAKLIUH HOHHOTO
obMeHa.

[1J1aHUPOBAThb U OCYLIECTBJSATh HA IPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
HPOBO/UTH HAGJIIOJEHUS, Ae/IaTh BBIBO/IBI 10 Pe3yJibTaTaM 3KCIIepUMEHTA
1ocJie npeiBapuTeJbHON paboThI.

CrieioBaTh MpaBUJIaM 6e30MacHOM paboThl B J1a60PaTOPUU IPU
MCI0JIb30BAaHUU XMMUY€ECKOH NMOCY/1bl U 060PY10OBAaHUS 110/ KOHTPOJIEM
nejarora.

[Ipou3BOAUTE BBIYUCIEHHUS 110 XUMUYECKUM YPAaBHEHHUSM.

BoicTpanBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOi Ha
nHdopMaIHIo U3 yie6HUKA U CIPAaBOYHbIX MaTepHaloB, TPaMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca XUMHUH T10csIe
Ipe/BapUTENbHOTO CTPYKTYPUPOBaHUS MaTepHaa.

Hcnosb30BaTh NpHU BBINOJIHEHUH Y4e6GHBIX 3a/laHUH U B ITpoliecce
UCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/lep>KaHusl, ClIpaBOYHbIe MaTepHasbl, pecypcel HTepHETA
10CJIe KOHCYJIbTALMH C I1€JaroroM.

Paspeu 2. HeMmeTa/Uibl U UX coeUHeHUA (24 1)
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Tema 3. O61asa
XapaKTepHUCTUKa XUMHUYECKHX
asieMeHTOB VIIA-rpynnsl.
TajioreHs!

(44)

0611as xapaKTepHUCTHKA rajoreHoB. 0CO6eHHOCTH CTPOEHUS
aTOMOB 3THX 3JIeMEHTOB, XapaKTepHble /I HUX CTelleHH
okucieHus. CTpoeHHe U GpU3NYECKHE CBOMCTBA NPOCTbIX

BeLeCTB — rajoreHoB. XUMHYECKHE CBOMCTBA HA NPUMepE XJIopa
(B3auMozeNCTBYE C MeTA/IJIaMH, HEMeTa/lJIaMH (BOJOPOJIOM U
Kucjaopogom),*enodyamu*). XsopoBogopo. CosisiHas KUCA0TA,
XUMUYeCKHe CBOMCTBA, *nosiyueHue*, npuMeHeHue. KauecTBeHHbIe
peakLu Ha raJloreHU/1-uoHblL. */leficTBHE XJI0pa U XJIOPOBOZ0PO/a
Ha OpraHu3M yeJioBeKa.* BaxkHeH1LIMe XJIOPUABI U UX HAXOXK/IEHHUE B
HpUpoJe.

JeMoHCTpanumn
BuspeomMaTtepuasibl: rajloreHsl U UX COeJUHEHUS.
0O6pa3subl XJI0OpUJ0B.

JlaGopaTopHble U NPpaKTU4YecKHe paGoThbl
JlabopaTOpHBIH OMBIT:

PacriosHaBaHue XJI0pH/I-HOHOB.

[IpakTHyeckas pabora:

Ne 2. [TosryyeHUe COJITHON KUCJIOThI, U3yYeHHUe eé CBOMCTB.

BoeruucieHust
M0 YPaBHEHHUSIM XUMUY€ECKHX PEAKI[HUM.

O6bACHATD 0011He 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIIOB U UX
coelMHEHUH B Ipe/ies1ax MaJlblX IEPHO/I0B U TJIaBHBIX IO IPYIII
[TleprosuyecKod cMCTEMbl XUMHUYECKUX 3JIEMEHTOB C Y46TOM CTPOEHHS UX
aTOMOB C MCII0/Ib30BaHUEM CXEMBL.

XapakTepu3oBaTb pU3NYECKUE U XUMUYECKHE CBOWCTBA IPOCTHIX BELECTB
raJloreHOB (Ha MpUMepe XJI0pa) U CJI0XKHbIX BeIeCTB (XJI0POBOAOPOAa,
XJIOpU/IA HATPUs1), CIOCOBBI UX MOJNYYeHHs], IPUMEHEHUE U 3HAYEHHE B
HPUPO/IE U )KU3HU YesI0BEKA II0C/Ie CTPYKTYPUPOBaHUs MaTepHaia.

OnpeesiTh raJIoTeHU/-MOHBI B PACTBOPE C UCI0JIb30BAaHUEM TABJIUIbI
"XapakTepHble peaKLlMH Ha aHUOHBI".

[11aHMPOBATh U OCYLIECTBJ/ISATh HA IPAKTHKE XUMHUYECKHE SKCIEPUMEHTHI,
HPOBOAUTH HAGJIIO/I€HUS, 1e/1aTh BbIBOJbI 10 pe3yJIbTaTaM 3KCIepUMEHTA
MocJie peiBapUTebHONU paboThI.

Tema 4. O6masn
XapaKTepUCTHKa XMMHU4YEeCKUX
asieMeHTOB VIA-rpynnel Cepa
U eé coeaguHeHu (5 4)

O61as xapakTepucTHKa 3jeMeHToB VIA-rpynnbel. Oco6eHHOCTH
CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB, XapaKTePpHbIe AJid HUX CTEIIeHU
okucseHus. CTpoeHue U pusnyecKre CBONCTBA MPOCTHIX

Bell|eCTB — KHCJIOpO/ia U Cephl.

AnnorponHbsle MoAUMUKALMY KUCJI0POJA U cepbl. XUMHYeCKHe
CBOMCTBA cepbl. B3auMoeicTBHEe C HEeMeTa/lJlaMHU - BOAOPOJIOM U
KHCJI0POJIOM, MeTa/IaMH, KOHIIeHTPUPOBAHHBIMU a30THOU U
cepHo# kucaoTaMu. CepoBoJiopoA, cTpoeHue, pu3nyecKue

O6BACHATH 0611e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JieMeHTOB VIA-
IPYIIbI U UX COEJUHEHUH
C Y4ETOM CTPOEHHUS UX AaTOMOB C OIIOPOM Ha cxeMy "U3MeHeHHe paJiuycoB B
noArpymnmnax”.

XapakTepHu3oBaTh pU3NYECKHUE
Y XUMHYeCKHe CBOMCTBA NPOCTOr0 BELeCTBA CePhI U €€ cOeIUHEHU N
(cepoBOAOPO/a, OKCHU/IOB CEPBI, CEPHOU KUCIOTHI, Cy/Ib(}ATOB), CIOCOOBI UX
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1 XUMHYecKue CBOMCTBa (KI/IC]IOTHbIe )44 BOCCTaHOBI/ITe.leHbIe). I1oJiyd4eHud, IpMMEeHeHe U 3Ha4eHue B [IpUpoJe U )KU3HU YeJIOBEKa C

OKcuAbl cepbl KakK IpeJiCTaBUTeIM KUCIOTHBIX OKCH0B. CepHas ONOpPOH Ha CXeMy U ILJIaH.

KHCJIOTa, PU3NYeCKHe U XMMUYeCKHe CBOMCTBa (061He Kak OnpefensTh HaM4uMe Ccy1bdaT-MOHOB B PaCTBOPE.

Npe/CcTaBUTEIS KJlacca KUCJAOT U *cnenududeckue™), npumeHeHre. | O6BbSCHATD CYLIHOCTb 9KOJIOTUUECKUX MTPO6JIEM, CBI3aHHBIX C IepepaboTKON
CepHuUCTast KUCJIOTA. CoelMHEHUH Cepbl IOC/Ie CTPYKTYPUPOBAHUS MaTepHyaJa.

*XMMHYeCcKHe peaKl1y, JieXallle B OCHOBE IPOMBIIIJIEHHOTO [11aHMPOBATh U OCYLIECTBJ/ISATh HA IPAKTHKE XUMHYECKHE SKCIEPUMEHTHI,
crnoco6a noJsiyyeHusl CEpHOM KUC/IOThL. ANlIIapaThl U NPOTEKAloLIe B HNPOBOJUTH HAGJII0/I€HUS, 1e/1aTh BbIBO/bI 10 pe3yJ/IbTaTaM 3KCIepUMEHTA.
HUX Ipolecchl (Ha pUMepe MPOU3BOACTBA CEPHON KUCIOTHI).* CreioBaTh lpaBUJIaM 6e30MacHOM paboThl B J1a60PaTOPUU IPU

CoJiu cepHOM KHCJIOThI, Ka4eCTBEHHAs peaKlus Ha CyJibdaT-HOoH. MCI0JIb30BAaHUH XMMUYECKOH NMOCY/1bl U 060PYy10BAaHUS 10/, PYKOBO/JICTBOM
HaxoxzeHue cepbl U eé coejuHeHUH B npupoe. *Xumuieckoe nejarora.

3arpsi3HeHHe OKpYXKalolel cpe/ibl COeIUHEHUSIMU CePbI [IpoM3BOAUTH BBIYUCIEHUS 110 XUMHUUECKUM yPaBHEHUSM 10 aITOPUTMY.
(kuCI0THBIE A0X/1, 3aTrPSISHEHHE BO3/[yXa U BOJOEMOB), CIOCOOBI Hcnosib30BaTh NPU BbINOJHEHUH YUYeOHBIX 33/IaHUN TEKCThI Y4eOGHUKA,

ero npeAoTBpalleHHs.* crnpaBo4yHble MaTepuabl ([lepuoanyeckyro cuCTEMY XUMUYECKUX

asemeHTOB /I. U. MeHzeeeBa, Tab ULy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJIe, 3/IEKTPOXUMHUYECKUH PsAJ HaNpsKeHUH
MeTaJJoB).

Hcnosip30BaTh MU BHINIOJHEHUH yYeOHbIX 3aZlaHUH U B Ipoliecce

JleMOoHCTpauuu
Kosnexuuu (BuzseomMaTepuasnbl): cepa U eé coeiUHEHUS.
O6yriinBaHMe caxapa NoJ 1efiCTBHEeM KOHLEHTPUPOBAHHOU CEpHOU

KHUCJIOTBI. o

UCC/IeJ0BATEe/IbCKOM e TeIbHOCTH HAyYHO-IIONYJISIPHYO JIMTEPATYPY
JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl XHMUYECKOI0 COZlep>KaHus, ClIpaBOYHble MaTepHaJibl, pecypchl MHTEpHeTa
JlabopaTOpHBIE ONbITHI: 10cJle KOHCYJIbTAlMH C [Ielarorom

O6HapyxeHHe cybpaT-NOHOB.

B3aumogelicTBUe pa36aBieHHON CEPHON KUCJIOTBI C IUHKOM.
BreryuciieHusa

0 YpaBHEHHUSIM XUMUY€ECKUX PEAKLUH
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Tema 5. O61asa
XapaKTepUCTHKa XUMHYeCKHX
3jieMeHTOB VA-rpyninbl. A30T,
docdop u ux coeguHeHUA

(74)

0O61mas xapaKTepUCcTHKa 371eMeHTOB VA-rpynnbl. Oco6eHHOCTH
CTPOEHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe J/Is1 HUX CTeNeH!
OKHCJIEHHUS.

A3oT, pacnpocTpaHeHye B IpUpo/ie, U3nYecKUe U XUMHUYeCKHe
cBoiicTBa. KpyroBopot a3oTa B npupoJe.

AMMuak, ero ¢pusUyecKre U XMMUY€eCKHe CBOMCTBA, MOJYYEHUE U
npuMeHeHue. CoJIM aMMOHUs, UX QU3UYECKHE U XUMUYECKHe
CBOWCTBa, NpUMeHeHUe, KayecTBeHHas peaKuysi Ha MOHbl aMMOHHUSI.
A30THas KUCJI0Ta, €é pu3rnyecKre U XMMUYeCcKre CBOKCTBA (o6Liue
Kak MpeICTaBUTEIS Kjlacca KUCAOT U *crenndpuyeckue™).
*A3oTUCTast KUCI0Ta. Mcro/ib30BaHKe HUTPATOB U COJIEH aMMOHUS
B Ka4eCTBE MUHEPAbHBIX YI00pEeHUM.*

XuMHYecKoe 3arpsi3HeHHe OKpy»Kalliel cpefibl coeJUHeHUSIMU
a3oTa (KUC/I0THbBIE J0X/AY, 3arpsi3HEHNe BO3/1yXa, T0YBBI U
BOJIOEMOB).

®ocdop, *amnorponHeie Moaudpukanuu ochopa*, dusnyeckue u
XMUMHYECKHe CBOMCTBA.

Okcug dpocoopa(V) u pocoopnas kucora, dusudeckue U
XMMUYeCKHe CBOWCTBA, *nosyyenue.* *KauecTBeHHas peakuus Ha
docdaT-noHbL*

*Wcnosb3oBaHue ¢pochaToB B KaueCTBE MUHEPAIbHBIX Y100peHH.*
3arpsiaHeHue MPUPOAHBIX BOJ0EMOB pochaTaMu.

JleMoOHCTpauuu
Konneknuu: ocdop u ux coeanHeHus1.
B3auMo/eficTBYEe KOHLEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEJbIO0.

JlaGopaTopHble U IpaKTH4YeCKHUe PaGoThI

JlabopaTopHBIE OMNBITHI:

1. B3auMogeiicTBHe cojieli aMMOHHUS C LIEJIOYbIO.

2. O3HaKoMJIeHHe ¢ 06pa3laMy a30THBIX U ocPOpHBIX yA0OpEeHUH.
[IpakTHveckas paboTa:

Ne 10. [TosryyeHue aMMUaKa, U3yuyeHue ero CBONCTB.

BbruucieHust
110 ypaBHEHUSIM XMMUYECKUX peaK Ui

O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3J1eMeHTOB VA-
IPYIIIBI M UX COeJUHEHUH C YYETOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTbh PU3HYECKHE U XUMUYeCKHe CBOWCTBA NIPOCTBIX BELECTB
asoTta u ¢ocdopa U UX coeJUHEHUH (aMMHUaKa, COJIE aMMOHHUS, a30THOU
KHUCJIOTBI, HUTPATOB, okcuzaa pocpopa(V) u pochopHoil KUCIOTHI,
¢docdaToB), cnocob6bl UX MOJNTYYEHHUs], TPUMEHEHHE U 3HAYEHUE B IPUPOJie
Y ’KU3HU Y€JI0BEKA C UCTI0JIb30BAHUEM CXEMBI.

OnpefesiTb MOHBI aMMOHHUS U pocdaT-HOHBI B PACTBOPE C UCN0/Ib30BAHUEM
Tab/uLbl "XapaKTepHble peaKIud Ha KATUOHbI U aHUOHBI".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBI3aHHBIX C HAX0XKJEHUEM
coeHeHUH a30Ta U pocdopa B OKpyKarLel cpeie.

[1/1aHUPOBATh U OCYLIECTBJSATh HA NPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
IPOBOJUTE HAbJII0JeHHUs, leJIaTh BBIBOABI 110 pe3yJbTaTaM 3KCIepu-MeHTa.

CienoBaTh NpaBU/IaM 6e30MacHON paboThl B J1JaOOpaTOPUU NPHU
HCMO0JIb30BAaHUHM XUMHUYECKOHU MOCYyAbl ¥ 060py/JOBAHMUS.

[Ipou3BOAUTE BBIYUCIEHHUS 110 XUMUYECKUM YPAaBHEHHUSM.

Hcnosib30BaTh NpH BbIITOJTHEHUH yUeOHbIX 3a/laHUH TEKCThI yYe6HHUKa,
CIpaBOYHbIE MaTepHaJIbl (TEPUOJUYECKYI0 CUCTEMY XMMUYECKUX
aneMeHToB /l. U. MeHzesieeBa, TaGIMLy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHWH U coJIed B BOJie, 3JIeKTPOXUMHUYECKHUH P/ HanpsKeHU N
METaJJIOB).

Hcnosb30BaTh NpHU BBINOJIHEHUH Y4e6GHBIX 3a/laHUH U B ITpoliecce

HCCJIeI0BATEbCKOM JIeTeIbHOCTH HAyYHO-NONYJISAPHYIO JIUTEPATYPY
XMMHY€ECKOI'0 COJIePXKaHusl, CIPaBOYHbIe MaTepPHabl, pecypcbl MHTEepHeTa
NOCJIe KOHCYJIbTAIUHU C N1€JJaroroM

Tema 6. O611asA XapaKTepuc-
THUKa XUMUYeCKHX 3/IEMEHTOB
IVA-rpynnsl.

Yriiepoj ¥ KpeMHHMH U UX

Yriiepop, aJsioTponHble MoAGUKaLMK TpaduT, aaMas.
BsaumojeiicTBUe ¢ MeTa/lJIaMH, HeMeTa/lIaMH,
KOHLIEHTPUPOBAaHHBIMH a30THOH U CEPHOM KHCJIOTaMH,
pacrpocTpaHeHHe B Ipupoje, Gu3niecKre U XUMUYECKHe

O6BACHATH 00IIMe 3aKOHOMEPHOCTHU B U3MEHEHHUH CBOMCTB 3JieMeHTOB IVA-
rpyNIbl U UX COeJUHEHUHN C yYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb $pU3UYECKHE U XUMHUYECKHe CBOMCTBA IPOCTHIX BEIECTB
yrJaeposa U KpEMHHUS U UX coeiJMHeHUH (OKCH/I0B yTriiepo/ia, yroJabHOU
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coeiUHeHUs cBo¥cTBa. Acop6uus. Kpyrosopor yriepoja B npupoze. KHCJIOTBI, KAP6OHATOB, OKCH/Ia KPeMHHUS, KPeMHHUEBOM KHUCJIOTHI,

(84) Oxcuabl yrieposa, ux Gusnyeckre U XMMHUYeCKHe CBOHCTBA, UX CUJIMKATOB), CNIOCOGBI UX MOJIyYeHus], IPUMeHeH e U 3Ha4YeHue B IpUpo/ie
JlefiCTBUe Ha KUBble OPraHU3MBl, I0JIy4eHHe U IPUMeHeHHe. Y KHU3HU YeJIOBeKa.
*JK0JIOTUYECKHE POGJIEMBI, CBSI3aHHbIE C OKCUAO0M yriepoga(lV); OnpesensTb KapOGOHAT- U CUJIMKAT-
rUINoTe3a [J106a/JbHOT0 NOTeIJIeHUs KJIMMaTa; TapHUKOBbIN HOHBI B pacTBOpe.
adodexrt.* OGBSCHATD CYLHOCTb 3KOJIOTUYECKUX MP06JIeM, CBSI3aHHBIX C HAX0XK/AeHHEM
Yro/ipHas KUC/I0TaA U €€ coJiy, UX GU3nuUecKre U XUMUUYeCcKHe YIJIEKHCJIOr0 ra3a B OKpy»Kamwliel cpefie.
CBOMCTBA, NoJIlyyeHHe U IpuMeHeHUe. KauecTBeHHas peakuus Ha WnmocTpupoBaTh B3aMMOCBsI3b HEOPraHUYeCKUX COeIMHEHUH yTiepoja U
KapboHaT-UOHBL OpraHHYecKUX Bell|eCTB 10/, pyKOBOACTBOM YUUTEIsl.
*[lepBoHaYa/bHbIe OHATHUA 06 OPraHUYeCKHUX BellleCTBaxX KakK o [I1aHMpOBaTh U OCYLIECTBAATh Ha NPAKTHKE XUMHUECKHe 3KCIIepUMEHTBI,
coeJJMHEHUSIX yIjiepojia: 0COGeHHOCTH COCTaBa U CTPOEHHSI. IPOBOAUTD HAGJIIOIeHHs], [ie/IaThb BbIBO/bI 110 pe3y/ibTaTaM 3KCIlepUMeHTa
[ToHsITHE O GHOJIOrUYECKU BaXKHBIX BELECTBAX: XKUPaAX, OesKax, nocJie npeiBapuTeJbHONU paboThI.
yrieBojax. MaTepuajbHOe eIUHCTBO OPraHUYeCKUX U CienoBaTh NpaBU/IaM 6e30MacHON paboThl B JJaOOPaTOPUU NPHU
HeOpraHUYeCcKUuX coeAMHEHUH.* HCI0JIb30BAaHUHM XUMUYECKOU MOCYy bl ¥ 060py/JOBaHUS.
*KpeMHU#, ero ¢prsndyecKkre U XMMHUYeCKHe CBOMCTBA (Ha npuMepe Hcnosib30BaTh NpH BBIITOJHEHUH yUeOHbBIX 3a/laHUH TEKCThI yYeGHHUKa,
B3aMMOJeHCTBUSA C MeTa/JIaMH M HeMeTaJ/lJlaMu), ToJIy4eHHe U crnpaBo4yHble MaTepuabl ([lepuoanyecKkyro cCHCTEMY XUMUYECKHX
NpUMeHeHUe B 3JIeEKTpOHUKe.* asnieMeHTOB /I. U. MeHjesieeBa, TaGIUIy PAaCTBOPUMOCTH KUCJIOT,
*CoelMHEHUS KpeMHUsA B npupoge. O6uive npejcTaBieHus 06 OCHOBaHUH U COJIel B BOJie, 3JIeKTPOXUMHUYECKHUH P/ HanpsKeHU N
okcuzie kpeMHUA(IV) 1 kKpeMHUeBO# kucaoTe. CUIUKATBI, UX MEeTaJVIOB) 10CJIe KOHCYJ/IbTALUH C IIelaroroM.
HCI0JIb30BaHUE B OBITY, MEAULIMHE, IPOMBIIIJIEHHOCTH. HMcnosib30BaTh NpU BHINOJHEHUH Y4eOHbIX 33laHUH U B IIpoliecce
BaxkHelllllMe cTpouTe/IbHbIE MaTepHasbl: KepaMHUKa, CTEKIIO, UCCJIe[0BaTebCKOH [lesATeIbHOCTH HayYHO-ONYISAPHYI0 IUTEpPaTypy
LleMeHT, 6eTOH, eJie300eToH. [Ipo6./ieMbl 6e30nacHOro XUMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
HCI0JIb30BaHUS CTPOUTE/IbHBIX MaTepHaJ/IoB B OBCeJHEBHON nocJie KOHCY/IbTAallMY C IeJaroroM.
KU3HU.*
JleMoOHCTpauuu
Mogeu KpUcCTa//IM4ecKUX pell€TOK a/Masa, FpadpuTa, MOJIEKYJIbl
dynnepena.
Ancop61ysi pacTBOPEHHBIX BEL[eCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.
Buseomartepuasibl: cCUIIMKaTHas IPOMBIILIJIEHHOCTb.
Mojesii MoJIEKYJ1 OpraHUYeCKHUX Bell[eCTB.
JlaGopaTopHble U IPaKTHYeCKHe pa6oThl
JlaGopaTOPHBIH OMBIT:
KauecTBeHHas peakiyist HA KApOOHAT-HOH.
[IpakTHYeckye paboOThI:
Ne 11. [Tony4yeHUe YIIEKUCIOTO ra3a U U3yyeHue ero CBOMCTB.
KauecTBeHHas peaklysi Ha Kap6OHAT-HOH.
Ne 12. PelteHure 3KcliepMMeHTaJIbHbBIX 33/ja4 110 TeMe «HeMeTasLibi».
Boruucienus
110 ypaBHEHUSIM XUMUYECKHX PeaKLUH, ec/iM O4UH U3 peareHTOB
JlaH B BU/le BOJHOI0 pacTBOpa C U3BECTHON MaccoBoM AoJiel.

Paspen 3. Metasuibl 1 uX coeaguHeHus (20 u)
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Tema 7. O61111e CBOMCTBaA
MeTaJlUIOB
(449)

061as xapaKTepUCTHKA XUMUYECKUX 3JIEMEHTOB — MeTaJlJIOB Ha
OCHOBaHMHU UX N0JI0keHUsA B [lepuoinyeckoil cucTeMe XMMUYECKUX
asiemeHToB /I. U. MeHzeieeBa U cTpoeHuUs: aToMOB. CTpoeHHe
MeTaJIIOB. MeTa/lJInuecKast CBSI3b U MeTa/uInyecKasi
KPUCTA/UIMYECKasl PelIETKA. JJIEKTPOXUMHUYECKUH Psif,
HanpshKeHUH MeTaioB. Pu3nyecKkue U XUMUYECKUE CBOMCTBA
MeTaJlJI0B. *O01He cioco6bl MOMyYeHUSI MeTaJLI0B. [loHsATHE O
KOPPO3UH METAJIIOB U OCHOBHBIE CIIOCOOBI 3aIHUThI OT KOPPO3UH.
CrniaBsl (CTajib, YYTYH, JIOPAIIOMUHUY, OpOH3a), UX IPUMEHEHUE B
OBITY U NPOMBIILIJIEHHOCTH.*

JeMoHCTpauumn

O3HakoMJIeHHe ¢ 06pa3ljaMu MeTaJ/lJIOB U CILJIaBOB, UX
bu3nyecKUMU CBOMCTBaMM.

Mogeu KpUCTa//IN4eCKUX PellEéTOK MeTaJlJOoB.
Bupeomarepuaibl: KOppo3usl MeTAJLIOB.

Jla6opaTopHbIe M MPaKTUYeCKHe PaGoThl

JlaGopaTOpHbI€e ONBITHI:

O3HakoMJieHHe ¢ 06pa3LaMH CIJIaBOB METAJLIOB.

3aBUCUMOCTb CKOPOCTH peaKI1 MeTaJl1a C KUCJIOTON OT NIPUPOAbI
MeTasljIa.

BoeruucieHust
— 110 ypaBHEHUSIM XMMHUYECKUX PEeAKLIUH, ECTH OJJUH U3 peareHTOB
COIEP>XXUT IPUMeECHU

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHATHH U IPUMEHATb 3TH NOHATHUA NIPU
ONKCaHUM CBOMCTB BEIEeCTB U UX IpeBpallieHUuH.

O6bACHATD 0611Me 3AKOHOMEPHOCTH B U3MEHEHHUH CBOHCTB 3JIEMEHTOB-
METAJVIOB U UX COEJUHEHHUH C YYETOM CTPOEHUS UX AaTOMOB.

XapaKTepu30BaTbh CTPOEHHE METAJIOB, 06LIMe GU3NYECKHE U XUMUYECKHE
CBOMCTBaA MeTaJlJIOB.

XapaKTepHu30BaTh 06LIME CIOCOGHI MOJyYeHHsI MeTAJLJIOB MOC/Ie
CTPYKTYpHUPOBaHHs MaTepHaJa.

CreioBaTh MpaBUJIaM 6e30MacHOM paboThl B J1a60PaTOPUU IPU
HCI0JIb30BaHUU XUMHUYECKON OCY bl U 060PY/J0BaHUS.

[IpoM3BOAUTb BBIYUCIEHUS 10 XMMUYECKUM YPaBHEHHSIM.

Hcnosib30BaTh NPU BbINOJHEHUH YUYeOHBIX 33/IaHUN TEKCThI Y4eOGHUKA,
crnpaBo4yHble MaTepuabl ([lepuoanyeckyro cuCTEMY XUMUYECKUX
aseMeHTOB /I. U. MeHzeeeBa, TabIuIy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJied B BOJIe, 3IEKTPOXUMUYECKUH PsAJl HanpsKeHU N
MeTaJJoB).

Hcnosib30BaTh NpH BBIITOJIHEHUH yUe6OHBIX 3a/laHUH U B ITpoliecce
HCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/lepiKaHusl, CIpaBOYHbIe MaTepHaslbl, pecypcel HTepHETa
10CJIe Ipe/iBapUTEJbHOM KOHCYJIbTAlMH C [1€JaroromM
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Tema 8. BaxxHeliue
MeTaJl/Ibl M UX COeJMHEHUA
(164)

[llesiounble MeTasbl. [losioxeHue B [leprosuyeckoit cucteme
XUMUYeckux aseMeHTOoB /l. U. MeHzies1eeBa, CTpoeHHe aTOMOB.
Haxoxgenue B npupoze.

dusuyeckue U XUMUYECKHE CBOUCTBA (Ha MpUMepe HAaTpUs U
KaJusi). OKCUABI U TUAPOKCU/IbI HATPUs U Kajus. [[pumeHeHue
11eJIOYHBIX METAJIJIOB U UX COeJUHEHUH.

l[lesiouHO3EMeEIbHBIE METAJIBI MATHUH U KaJIbIIUH, CTPOEHUE
atomoB. [losioxkeHue B [lepuoanueckod cucTeEMe XUMUYECKUX
aneMeHTOB /. U. MenpeneeBa. HaxoxzeHue B npupo/e.
dusuyeckre U XUMUYECKHE CBOMCTBA. BarkHelillve coeJUHEHUS
KaJb1us (OKCUA, TUAPOKCUZ, coH). *JKECTKOCTb BOJIbI M CIOCOOBI
eé ycTpaHeHus.*

AmomuHuil. [lonoxeHnue B [leproandeckoit cucTeMe XMMUYECKUX
asieMeHTOB /I. U. MeHfiesieeBa, cTpoeHue aToMa. HaxoxaeHue B
npupoje. Pusndeckue U XMUMHUYeCKUe CBOMCTBA. AMdoTepHbIe
CBOWCTBA OKCH/IA U TUAPOKCHU/A.

XKeneso: cocras, cBoiicTBa U nosiydyeHue. [loyoxxeHue B
[lepuoaunyeckoi cucTeMe XMMUYECKUX 3JIeMEHTOB

. U. MeHzesnieeBa, cTpoeHue atoMa. HaxoxzeHue B npupoze.
dusnyeckre U XUMU4ecKUe cBocTBa. OKCU/bI, TUAPOKCUIBI U COTU
xese3a(ll)

u xene3a(Ill).

JleMoOHCTpauuu

B3auMogelicTBUe HaTpUs C BOJOM.

OkpauiMBaHUe NJlaMeHU MOHAMU HAaTpHUS U Kalusl.
OkpaluMBaHUe [JlaMeHU MOHAMU KaJIbIIUsl.
B3aumMogeiicTBUE OKCH/Ia KaJIbI[US C BOJOH.
Busieomatepurasbl: ropeHHE XeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHble U IpaKTUYeCKHe paboThl
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3IiaMy aJIlOMUHUSA U ero CIJIaBOB.
AMdoTepHbIe CBOWCTBA THAPOKCH/IA ATFOMUHUS.
KayecTBeHHbIe peaKliMuy HAa MOHBI XkKeJle3a.
[IpakTHYeckre paboOTHI:

Ne 13. PelteHre 3KcliepMMeHTaJbHbBIX 33/ja4 110 TeMe «MeTaJsLbI».

BbruucieHust
110 YpaBHEHUSM XUMHUY€ECKHX PEaKLUL.

O6bACHATD 0611Me 3AKOHOMEPHOCTH B U3MEHEHHUH CBONCTB 3JIEMEHTOB-
METaJ/VIOB B IPYMNIAX U UX COeAMHEHHUH C y4€TOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTb pU3HMYECKHE U XMMUYeCKHe CBOWCTBA NPOCTHIX BELeCTB
MeTaJlJIOB U UX COeZJUHEHUH (OKCU/0B, THIPOKCU/IOB, COJIeH) C Olopoi Ha
CXeMy, CIIOCOObI UX MOJIyYEHHs], TPUMEHEHNE U 3HAUE€HUE B IPUPOJIE U XKU3HU
YeJIoBeKa.

Pacno3HaBaThb € MOMOLIbI0 KAYeCTBEHHBIX PeaKIMi MOHbI METAJIJIOB (MarHus,
KaJIbLYsl, aJIIOMUHUS, IIUHKA, XKeJsie3a (2+), xkenesza (3+), meau (2+) ¢
HCI0JIb30BaHUEM TabJIULbI "XapaKTepHbIE peaKLU1 HAa KATUOHBI".

[11aHMPOBATh U OCYLIECTBJ/ISATh HA IPAKTHKE XUMHUYECKHE SKCIEPUMEHTHI,
HPOBOJUTH HAGJII0/I€HUS, 1e/1aTh BbIBO/bI 10 pe3yJ/IbTaTaM 3KCIepUMEHTA.

CiiefoBaTh MpaBUIaM 6€30MacHOUN paboThI B IaGOPaTOPUU TPU
HCII0JIb30BAaHUH XUMUYECKOH NOCYAbl U 060PYAOBAHHS.

[Ipou3BOAUTE BBIYUCIEHHUS 110 XUMUYECKUM YPAaBHEHHUSM.

BoicTpanBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOi Ha
nHdopMaIuio U3 yie6HUKA U CTPAaBOYHbIX MaTepHaJIoB, TPAaMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN annapaTt Kypca XMMHU.

Hcnonb30BaTh NPU BINOJIHEHUH Y4e6GHBIX 3a/laHUH U B ITpoliecce
HCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/IepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTEepHETA
H0CJIe IPe/iBapUTEIbHOM KOHCYJIbTAlMH C [1€JaroroM

Pa3ges 4. XumMusa 1 oKpy:xawias cpeja (3 4)

Tema 9. BelnectBa u
MaTepHaJibl B 2)KM3HU
yeJjioBeKa

*HoBble MaTepHaJibl U TEXHOJIOTHUH. BBLU,ECTBH " MaTepuaJibl B
HOBCGAHBBHOﬁ ’KHU3HU YyesioBeKa. XUMUSA U 30pOBbE. besonachHoe
HCII0JIb30BaHHE BeleCTB U XUMHUYECKUX pea}cuuﬁ B 6blTy.

XapaKTepHu30BaTh POJib XUMHUH B PA3JIMUHBIX Chepax JesTeIbHOCTH JIIoeH,
OCHOBHbI€ BelleCTBA U MaTePUaIbl, IPUMEHsIEMbIe B XKU3HU COBPEMEHHOT'0
YeJsIOBEKa.
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(34)

[IpypoaHble HCTOYHUKHU YT/1€BOLOPO/OB (Yro/ib, NPUPOAHBIN ras,
HedTh), IPOAYKTHI UX IePePAbOTKH, UX POJIb B OBITY U
MPOMBILIJIEHHOCTH.

OCHOBBI 9K0OJIOTMYECKOH TPaMOTHOCTH. XUMUYECKOE 3arpsi3HeHUe
OKpy»Katollel cpesibl (Ipe/iesibHO JOMyCTUMAast KOHLEHTpaLUs
BemecTB — [1/JK).

Po/1b XUMUU B pellIeHUH IKOJIOTHYECKUX TPO6aeEM.*

O6bACHATD yC/10BUSA 6€30MaCHOTO UCI0/Ib30BAHUS BELleCTB U XUMHYECKUX
peakui B GBITY.

AHa/M3MpoBaTh U KPUTUYECKHU OLleHUBATh MHPOPMALMIO O BJIUAHUHU
HPOMBILIJIEHHOCTH, CEJIbCKOT0 X035MCTBA, TPAHCIIOPTA U JIp. HA COCTOSIHUE
OKpY»Kalollel cpe/ibl.

YMeTb 0Ka3bIBaTh EPBYIO MOMOILb IPU XUMUYECKUX 0XKOT'aX U OTPABJIEHHUSX.

[IpyHKUMATh y4yacTHe B 06CYKAEHUU MPOGIEM XUMUYECKOH U 3KOJIOTUYECKOU
HaNpaBJIEeHHOCTH, BbICKA3bIBaTh COGCTBEHHYIO IO3ULUIO N0 TPO6JIEME U
Hpe/JiaraTb BO3MOXKHBIE [IyTH €€ pellleHus] C ONI0pOX Ha HHPOPMALMIO U3
y4yeGHHUKa U ClIpaBOYHble MaTepHabl, pecypcbl UHTepHeTA.
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